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AHHOTaIUs y4eOHON AUCITUTUTHHBI

VyeOuas muciumummaa K<MATEMATUUYECKHUM AHAJIU3

Lenv Ihasnas yenp NAHHOTO Kypca — M3JOXKUTHh  KIIACCUYECKHE  OCHOBBI
u3yyeHus MaTeMaTUYECKOT0 aHajh3a M METOAMKY pelIeHHs 3aJad B yKa3aHHOM oO0iactu,
OUCYUNTIUHDBL MOATOTOBUTh CTYACHTOB K YTEHHUI0O MAaTEMaTUYECKOW M MPHUKIATHON HaydHOU
JUTEPaTyphl, TJ€ MUPOKO MPUMEHSETCS S3bIK 3TOW MaTEeMAaTUYECKON TUCIUILINHBI,
BBIPA0OTaTh y CTYACHTOB YMEHHE UCIOIb30BaTh METO/Ibl MATEMATHUYECKOTO aHAIN3a
B CBOEH HCCIIeI0BATEIbCKOM NESTEIIbHOCTH.
Komnemenyuu [Ipouiecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
, KomMnemeHnuuii.
Gopmupyemoi - CHOCOOHOCTBIO KOPPEKTHO TPHUMEHSATH IMPHU PEIICHUU MPOQPEeCCHOHATBHBIX
e 6 | 3aau HAy4yHBIA amnmapar MaTeMaTHYeCKOro aHaiu3a, TeOMETPHH, anreOpsl,
pe3yibmame | TUCKPETHOM MAaTEMAaTUKH, MAaTEMaTHYECKOM JIOTMKU, TEOPUU AJITOPUTMOB, TEOPUHU
0C60eH | BEpPOATHOCTEW, MaTeMaTU4YEeCKOW CTATUCTUKU, TEOPUU HH(OpPMAIMH, TEOPETUKO-
ust qucinoBbix MeTo10B (OI1K-2).
OUCUUNTUHDL
3nanus, B pe3ynbpTare ocBOCHUS AUCIUIUIMHBI CTYICHT JOJIKEH:
yMeHus u 3Hamp:
HABLIKU, — OCHOBHBIC TIOJIOKEHUS TCOPHH MPEACIOB PYHKIIHIA, TCOPUU PSJIOB;
noziydaemvie 8 — OCHOBHBIE TeopeMbl Iu(M(PEepeHIINATBHOTO U WHTETPAIBHOTO HMCUYUCICHUS
npoyecce (GYHKIMA OTHOTO M HECKOJIBKUX TIEPEMEHHBIX;
u3yyeHus — MOHSATUE MEPHI, U3MEPUMBIE (DYHKIIMU U X CBOMCTBA,
OUCYUNTIUHDBL —abctpakTHbIN nHTErpast Jlebera u ero OCHOBHBIE CBOMCTBA;
ymemp:
— OTPEENSITh BO3MOXHOCTH MPUMEHEHHS METOJIOB MAaTEMaTUYECKOTO aHAJN3a;
— pemiatb OCHOBHBIE 3a7[aul TEOPUU TpeaenoB GyHKuui, nuddepeHnpoBanus,
WHTETPUPOBAHUS U PA3TIOKEHUS QYHKIIUHA B PSJIBI;
enademy:
— HaBbIKAMU HCIIOJB30BAHMS CTaHAAPTHBIX METOJOB U MOJIENIed MareMaTrhye-
CKOTO aHallM3a U UX MPUMEHEHHUsI K PEIICHHUIO PUKIIAIHBIX 3a/1a4;
— HaBBIKaMHU TI0JIb30BaHUS OMOIMOTEKaMH MPUKIAJHBIX MPOTPAMM U TTaKeTaMH
porpaMM AJIsl PeIISHUs] MPUKIIaTHBIX MAaTEMaTHYECKUX 3a]1ay.
Kpamxas Conep:xaHue OCHOBHBIX Pa3/ieJioB M TeM Kypca.
xapak BBenenue.
mepucmuxa Pazgen 1. OcHOBHbIE MOHATHA TEOPUH MHOXKECTB, AelCTBUTEIbHbIE (Be-
yueOHO | MIeCTBEHHBIE) YMCJIA, PeIesl YHCIOBOMH MOC/Ie10BaTeILHOCTH.
Ut OUCYUNTIUHDL Tema 1. Brenernue.
(ocHo8HbLE 3agauu ¥ nporpamma JUCHUIUIMHBL JIuTepatypa. [Ipeaqmer maremaTuueckoro
On0KU U aHanuza. Kparkuil ucropuueckuii ouepk. CBsizb ¢ JIpyrumMu (hyHAaMeHTaIbHBIMU
membl) Haykamu. MecTo W 3HaueHue Kypca B mpoiecce (OpMUPOBAHHS MHUPOBO33PECHHUS.

[IpunoxeHus K crienMaaIbHBIM 3a/1a4aM. MeTouKa u3ydeHus: JUCIUTITUHBL. DopMBbI
CaMOCTOSITENILHOM pa0OThI chyIaTeNneil o U3YYSHHIO TUCIUTIIHHEL.

Tema 2. Dj1eMEHTHI TSOPHH MHOKECTB.

Onepanuu Haa MHOKecTBaMu. buHapHbie oTHOIIeHU. DyHKIIMOHAIBHEIE OT-
HOIICHMS, OTHOIIICHUS SKBUBAJICHTHOCTH U MOpsiaka. OCHOBHBIE KJIACCHI OTOOpaXke-
HUil. OOpaTHBIE 0TOOpaKEHUS.

Tema 3. JIclicTBUTENLHBIE (BEIIECTBEHHEIC) YHCIIA.

AKCHOMBI JIEHCTBUTEIBHBIX YHCEN U HEKOTOPBIC CICICTBUS U3 HUX. BepxHue
Y HIDKHHE TPAaHM YHCIIOBBIX MHOXECTB. TeopeMa O CYyIIeCTBOBAHWN BEPXHEH (HIK-
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Hel) rpaHed. Baxkneimme kiaccel AeHCTBUTENbHBIX uucen. [IpuHnun Apxumena.
JeiictButenpHas npsmas R, pacmupenHass aelicrBurenbHas npsimas. OCHOBHBIE
KJIACChI IMOJIMHOKECTB JAercTBUTENbHOU npsiMoil. Teopema Komu-Kantopa, Teopema
bopens-Jlebera u Teopema bonbiiano-BeiiepiiTpacca 1 HEKOTOpbHIE CIEACTBUS U3
3tux TeopeM. Ilonstue momHuocTu. CueTHblE MHOKECTBA U HEKOTOPBIE UX CBOMCT-
Ba. HecuetHocTh MHOecTBa R. MHOKecTBa MOIITHOCTH KOHTUHYYM.

Tewma 4. [Ipenen yncnoBoW NOCAEAOBATEILHOCTH.

ITocnenoBarenbHocTU. OnpeaeneHue npeaesa nocjieJoBaTeIbHOCTH U OCHOB-
HbIE€ CBOMCTBa mpeaenoB nocienoBarenbHocTel. Kputepuit Komu cymecrBoBanus
npeaena 4YuciaoBoM mnocienoBaresbHOCTH. Teopema bosbuano-Beiiepuirpacca aiist
nocJseioBaTeabHoCTel. YacTuuHbIe Ipeiesnbl, BEpXHUNW U HUKHUHN IIpesesbl moce-
JIOBAaTEILHOCTH U UX CBOMCTBA.

Pasznea 2. Ilpeaes u HenmpepbIBHOCTH JAeHCTBUTEIbLHBIX (DYHKIMA OXHOM
AeMCTBUTEJbHON NepeMeHHOMM.

Tewma 5. [Ipenen dyHKIUH.

[Ipenen ¢ynkmun no Komm u mo I'eitne. CpoiictBa mpenena ¢ynxmun. Jlo-
KaJbHBIE CBOMCTBa (DyHKIMH, uMeromux npenei. Kpurepuit Kommu cymecrBoBanus
npeaena ¢pynakuun. [Ipenen cnoxunon GpyHkuuu. beckoHedyHO Masbie U OECKOHEYHO
oonpime GyHKIMU. O-CUMBOJIMKA, SKBUBAJICHTHBIE (DyHKIIMH. Beraucienue npene-
70B pyHKIMIH ¢ TOMOIIbIO O-CHMBOJIMKYU ¥ SKBUBAICHTHBIX ()YHKIUH.

Tewma 6. HenpepbiBHBIC DYHKIIMK U MX CBOMCTBA.

Omnpenenenue HENPEPHIBHOCTH (YHKIIMU B TOUYKE U HAa MHOXKecTBe. JIokanb-
HbIE CBOWCTBA (YHKIIHMHU, HETIPEPBIBHOM B TOuke. HempepbIBHOCTH CIIOKHOU (hyHK-
1uu. Touku paspeiBa U UX Ki1accuUKaIysi, TOYKU pa3pbiBa MOHOTOHHOM (DYHKIIHH.
CaoiicTBa GyHKIMM, HETIPEPHIBHBIX Ha OTpe3ke: Teopema bonbiiano-Komm, neppas
U BTOpas TeopeMbl BeliepmTpacca, paBHOMEpHasi HENPEPBIBHOCTh U Teopema Kan-
topa. IIpusHak HenpepbIBHOCTH 00paTHOM (QyHKIMH. OCHOBHBIE 3JI€MEHTApHBIE
¢byukun. TpuroHoMeTpuueckue u 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIINU.

Paznen 3. Iuddepenunanbubie ucunciaenusi GyHKUMUA OAHOH JeilcTBU-
TeJbLHOH NMepeMeHHOM.

Tewma 7. MudbdepenurpyeMocTs HyHKIMMA, TPOU3BOIHAS.

Omnpenenenue nuddepentmpyemMoii GYHKIIUU U TPOU3BOAHONW (PYHKIMH B
Touke W Ha MHoxecTBe. [uddepenunan. Tabnuua npousBoansix. IIponsBogHas
CYMMBI, TPOU3BEICHUS U YacTHOTO ABYX (pyHkuwmii. [Ipon3BoaHas crnoxxHoit u 00-
patHoi QyHkumii. MHBapuanTHOCTH (hopmbl nepBoro nuddepennuana. [Iponssos-
Hble U JuddepeHnmansl Beicmx nopsaakos. @opmysna Jleitonuna. Teopemst Poss,
Jlarpanxa, Komu. [Ipasuno Jlonurans. ®opmyna Tewmopa.

Tewma 8. Hekotopsle npunoxenus auddepeHnanbHOro HCUUCICHHS.

[Ipu3naku MoHOoTOHHOCTH (yHKIUU. ccnenoBanue GyHKIUU Ha SKCTPEMYM.
Hampasnenue BOrHyTOCTH, TOUkU neperuda. AcuMntothl. [loctpoenne rpadukoB ¢
MTOMOIIBIO TTPOU3BOIHBIX.

Pa3nen 4. UncsioBble psiabl.

Tema 9. YucnoBble psAnbl ¢ JICUCTBUTEIbHBIMU YW KOMIUIEKCHBIMUA YJICHAMM,
IPU3HAKU CXOJMMOCTH 3HAKOTIOCTOSIHHBIX PSIOB.

Kommnekcusie uncna. [lone kommekcHbix yucen. [Ipeaen nocnenoBarenbHo-
CTU KOMILJIEKCHBIX YHCEN, CBSI3b C MPEAeIaMH MOCIeI0BATENIbHOCTEN AEUCTBUTEb-
HBIX U MHUMBIX 4YacTel. UHUCITOBBIE PSAIbI C MEHCTBUTEIBHBIMA U KOMIUICKCHBIMU
yieHaMmu. VX cBsa3b. OCHOBHBIE CBOMCTBA CXOSIIMXCS YUCIOBBIX psiioB. Kpurepnii
Komm. OcHOBHBIE TTPU3HAKU CXOJIUMOCTH PSIIOB C IEMCTBUTEIIBHBIMU 3HAKOIIOCTO-
SHHBIMH 4JICHAMU: TpU3HAKU cpaBHeHUs, [lamambepa, Komwu, "aycca, unTerpams-
HBIU NIpu3HaK cxoauMmoctu Komm-MaknopeHa.

Tema 10. O01mye 4MCI0BBIC PSIIBL




6

AOcoIoTHast U YCJIOBHAsI CXOAMMOCTH psiioB. [Ipu3Haku cxomumoctu Jleio-
Huia, AGens, Jupuxie. IlepecraHoBKa 4I€HOB aOCOIIOTHO CXOSIErOCs YHCIOBO-
ro psiaa, reopema Pumana. [Tpousseaenue psagos no Komm.

Pa3nea 5. UaTerpajibHoe ucunciaeHne GPyHKIUI OJHOIO AelCTBUTEIbHO-
ro nepeMeHHoro.

Tewma 11. HeonpeneneHHbI UHTETpaI.

[TepBooOpasHas U HEONpeIEICHHBIN MHTETpal, KX OCHOBHBIC CBOMCTBa. Tab-
JIMYHbIE UHTErpajbl. 3aMEHA IEPEMEHHOI0 U UHTETPUPOBaHUE 10 YacTaM. VHTerpu-
pOBaHUE pALMOHAIBHBIX W HEKOTOPHIX HPPALMOHAIBHBIX W TPAaHCLEHJIEHTHBIX
byHKIMH.

Tewma 12. UnTerpan Pumana-Ctunrbeca.

Cymmsbr JlapOy u ux cBoiictBa. MuTerpan Pumana-Ctuntbeca OTHOCHTEIBHO
HeyObIBaromiei pynkuuu. Kputepuu narerpupyemoct. OCHOBHBIC CBOMCTBA HHTE-
rpana Pumana-Crunreeca. Kimaccer nnterpupyemoix Gyaknuii. UHTETpanbHble CyMm-
MBI, TIpe/IeJIbl UHTErPajJbHbIX CYMM M UX CBS3b ¢ MHTerpajioMm Pumana-Ctunrtbeca.
WNurterpan Pumana. CpolictBa uHTerpana Pumana kak QyHKIIMM BEpXHETO Tpejaena
uHTerpupoBanus, Gopmyna Hetorona-Jleitonuna. MaTerpupoBanue mo 4acTsm u 3a-
MEHa nnepeMeHHOM B nHTerpaine Pumana. IlepBast u BTopast TeOpemsbl O CpEIHEM 3Ha-
yeHuH. IHTerpupoBanrne BEKTOPHO3HAYHBIX QYHKIMI. DYyHKIIMN OrpaHUYEHHOHN Ba-
puanuu. MaTterpan Pumana-Ctunteeca no QpyHkuuu orpanndeHHoi Bapuanuu. He-
coOCTBEHHbIE HHTErpasbl. AOCOJIIOTHAsA CXOAUMOCTh. [Ipru3HaKu cXoAUMOCTH.

Tewma 13. ITpuiioxkeHus: onpeieIEHHOT0 UHTErpaa.

[IpuiiosxeHus onpeeneHHOro NHTerpana K BbIUMCICHUIO TUIOIIa e, 00beMOB
Y IUIOLIAJeH MOBEpXHOCTEN BpaleHus. CrpsmMisieMble KpUBbIE, ITTMHA KPUBOM.

Pa3nes 6. @DyHK1IMOHATBbHBIE OC/I€10BATEILHOCTH W PS/ABI.

Tema 14. @yHKIIMOHATIBHBIE OCIENOBATENLHOCTH U PAIBL.

PaBrOMepHas cxogumocTs. IIpu3Haku paBHOMEPHOHN CXOAUMOCTH. Teopemsl 0
HEMPEPbIBHOCTH MpeebHON QYHKIUU (CyMMBI psijia) U O MOYWIEHHOM JTuddepeH-
LMPOBAHNUU U UHTETPUPOBAHUU (DYHKLIMOHAJIBHOM MOCIIEI0BATENbHOCTH (psizia).

Tema 15. CreneHHble psAAbl U UX CBOMCTBA.

Ompezenenne CTENEHHOTO psasia, TeopeMbl AGens. MHTepBai (Kpyr) U paauyc
cxonumoctu. Psanpr Teinopa u MakiopeHa, CBOMCTBO €AMHCTBEHHOCTU. AHAIUTH-
yeckue QyHKIHUU U uX cBoicTBa. [lokasaTenbHas GyHKIMS U TPUTOHOMETPUUECKHE
(byHKIMN KOMITJIEKCHOM nepeMeHHol. dopmyna Ditnepa.

Pa3nes 7. AGcTpakTHBIE IPOCTPAHCTBA M MX 0TOOPasKeHMS.

Tema 16. Tononoruueckne, METpUYECKUE ¥ HOPMUPOBAHHbBIE IPOCTPAHCTBA.

OnpeneneHust TOIMOJIOTMYECKUX, METPUYECKUX UM HOPMHUPOBAHHBIX MpO-
CTPaHCTB M HX OCHOBHbIE cBOMcTBAa. (DyHIaMEHTalIbHBIE MOCIENOBATEIBHOCTH U
MOJIHbIE METPUYECKHe MpocTpaHcTBa. CBA3HBIE MMOAMHOXKecTBa. KoMIakTHbIE MeET-
pudeckue npocTpaHcTBa. CBoOWCTBa KOMMAKTOB. KOMIIakThl B N-MEPHOM €BKIJIMJIO-
BOM mpocTpaHcTBe. [Ipenen mocienoBaTebHOCTH B N-MEPHOM E€BKJIMJIOBOM IpO-
cTpaHcTBe. [Ipenen u HeNpPephIBHOCTh BEKTOPHBIX (PYHKIIMIT HECKOJIBKUX MEpEeMeH-
HbIX. [Ipeaen mociemoBaTelbHOCTH U €ro OCHOBHBIE cBoOMcTBa. [Ipexen u Hempe-
PBIBHOCTh BEKTOPHBIX (DYHKIIMI HECKOJBKHX MEPEMEHHBIX M MX CBA3b C IpeieaamMu
U HETIPEPHIBHOCTHIO KOOPJIAMHATHBIX (PyHKIMH. JIokanbHbIEe cBONCTBA (YHKIINH, He-
npepbIBHOW B Touke. CBONCTBA (DYHKIM, HEMPEPHIBHBIX HA KOMITIAKTE.

Paszpnen 8. @DyHKUMHU HECKOJBKUX BEIIECTBEHHBIX IEPEeMEHHBIX.

Tewma 17. uddepeninanbupie ucuncaeHus HYHKIIMH MHOTHUX BEIIECTBEHHBIX
IIEPEMEHHBIX.

Huddepenunpyembie BeKTOp-GYHKIUU (OTOOpaXKeHHsI) HECKOJBKUX Iepe-
MeHHbIX. [lomHas nmpousBonHas, nuddeperiuan. Cea3p ¢ quddepeHITUPYEMOCThIO
KOOpJAMHATHBIX (yHKUMH. YacTHble mpou3BoaHble. Matpuna SxkoOu u sikoOuaH.
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[Ipon3Boaubie MO HampaBieHuto. ['paauent. Heo6xonumoe ycnoBue nuddepeHiu-
pyemoctH. [locratounoe ycnoBue auddepenuupyemocti. OCHOBHBIE CBOWCTBA
muddepermupyembix Gynknui. duddepenuupyemMocts ciioxHbIX pyHkimit. Yact-
HBIC TIPOU3BOJHBIC BBICIINX TOpsiakoB. Teopema IlIBapua. [duddepenimans: Bbic-
mux nopsakos. ®opmyina u psia Teisiopa a1 BenecTBEHHON (PYHKITMM MHOTHX Tie-
PEMEHHBIX.

Tema 18. IMpunoxkenus nuddepeHnanbHOro ucYUcieHus QYHKIMY MHOTHX
[IEPEMEHHBIX.

DOkcTpeMyM (QYHKIIMM MHOTHX IepeMeHHbIX. Heobxoaumoe U AocTaTOYHbIE
YCIIOBUS KCTpeMyMa. Y CIIOBHBIC M O€3yCIIOBHBIC 3KCTpeMyMbl. HesiBHbIC yHKIIMH
1 00paTHbIE OTOOPAKEHHUS.

Pazjnen 9. UnTerpasbl, 3aBucsiige oT napamerpa.

Tema 19. CobcTBeHHbBIEC UHTETPAJIbL, 3aBUCSIIIKME OT HapaMeTpa.

HenpepwsiBHOCTB, HHTETpUpOBaHUE U AU HEPSHINPOBAHHE COOCTBEHHBIX MH-
TErpajioB, 3aBUCSIINX OT apaMmeTpa.

Tewma 20. HecoGcTBEeHHBIC MHTETPAIBI, 3aBUCSIIIME OT MapaMeTpa.

PaBHOMEpHAst CXOAUMOCTB, IPU3HAKU PaBHOMEPHOU cxoaumMocTH. Henpepbis-
HOCTb, HHTETpUpOBaHue U nudPepeHmpoBanne HECOOCTBEHHBIX HHTETPAJIOB, 3aBH-
CAUIMX OT TMapameTrpa. Beiuncienne HEeKOTOPBhIX HECOOCTBEHHBIX MHTETPAJIOB C T10-
MOIIIbI0 HMHTETPAJIOB, 3aBUCALIMX OT IapaMerpa. DWIepoBbl HMHTErpaibl. bera u
ramMmma (DyHKIIMU U UX CBOMCTBA.

Pazpnen 10. OcHoBBI TEOpHH Mepbl, psiibl U HHTerpaa @ypoe.

Tema 21. OCHOBHBIE KJIACChl MHOYECTB.

Konbna u anredpst MHOkecTB. [Tonykonbua. bopeneBckue anre6psl. bopenes-
ckre MHOecTBa. CTpoeHHe MUHUMAJIBHOTO KOJIbIIA HAJl TTOJTYKOJIBIIOM.

Tema 22. OCHOBHBIE HOHATHUSL TEOPUU MEPBI.

OYHKIIMU MHOXKECTB, TOHATHE Mepbl. CBOMCTBA MEpHI, 3aJJaHHON Ha KOJbIIE
MHOXkecTB. CueTHO-aIIuTUBHBIE Mephl. Kpurepuid cueTHON aiIUTUBHOCTU MEpHI,
3a/laHHOM Ha KoJble. Meprl Ctuitheca Ha npaMoil. [IpousBoasimas pynkuus. Kpu-
TEepUI CUETHOU aJAUTUBHOCTH Mepbl CTUIIThECA.

Tema 23. [Tpogomxenue Mepbl. Mephl Jlebera-Ctuntbeca Ha NPSIMON.

[Iponomkenne Mepbl € MOJYKOJbLIAa HA MHUHUMAIbHOE KOJBIO HAJ HHUM.
Bremnsas Mepa 1 MHAyIMpoBaHHas BHEIIHsA Mepa. M3meprmMbie MHOXkecTBa. Mephl
JleGera u Jlebera-Ctuntbeca Ha IPSMON U HEKOTOPBIE UX CBOWCTBA.

Tewma 24. smepumble GYHKIIMN U UX CBOKCTBA.

N3mepumsbie u 6openeBckre (QYHKIMH, UX CBOMCTBa. Apudmernyeckue orme-
panuu Haja U3MEpUMbIMH QyHKIUsAMU. Teopema 00 U3MEPUMOCTH CIIOKHOM (yHK-
uu. CXoAMMOCTb MOYTH BCIOY U cxoauMocTh o Mepe. Teopema J1.dD.Eroposa.

Tema 25. A6cTpakTHbIil nHTerpan Jlebera u ero cBOMCTBA.

AOcTpakTHBIN nHTErpan Jlebera: onpeneneHne U OCHOBHBIE cBoicTBa. Teope-
Mmbl b.JIeBu, ®@ary, Jlebera o npeaenpbHOM Tepexoie Mo 3HaKoM HWHTerpana. Mare-
rpan JleGera u JleGera-Ctuntbeca Ha npsimoid. CBsi3b nunTerpasnos Jlebera u Pumana.

Tema 26. KpaTable ¥ DOBTOPHBIE MHTErPAIIBLL, TeopeMa OPyOuHM.

[Tpoussenenue mep. Mepsl Jlebera u Jlebera-Ctuntheca B n-MepHOM €BKIIHU-
IoBOM TipocTpaHcTBe. Teopema Dybunn. Teopema o 3aMeHe IEpEeMEHHBIX B KpaT-
HOM MHTErpare.

Tema 27. Panpl u unrerpan @ypebe.

Psn ®@ypbe mo TpuroHomeTpudeckoit cucreme Gpynkuuii. [lpuznaku cxoammo-
ctu psagoB Pypee. HepaBenctBo beccens u paBenctBo IlapceBans. Teopema Deite-
pa. IIpeoOpa3oBanue u unterpan Oypoe.

3akJoYeHue.

Meroaonoruueckre BONPOChkl MAaTEMAaTUUECKOro aHanu3a. Jloruueckas CTpyk-
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Typa ¥ B3aUMOOTHOILIEHUE OCHOBHBIX IOHATUN Kypca MAaT€MaTU4YECKOTO aHaIM3a.
MHoroo6pa3ue u 0OIHOCTh aHATTUTHYECKUX METOI0B M WX HCIOJIB30BAHUE B JIPY-
IMX MAaTeMaTUYECKUX, TEXHUYECKUX M CHELHUAIBHBIX IUCLUUIUIMHAX U B IPAKTHKE.
Ponp Matemarnueckoro aHain3a B U3y4€HHUH IPUKIAJIHBIX MATEMAaTUYECKUX JUCLU-
wirH. O630p HanpaBiIeHUH JalbHEHIIEro pa3BUTHS OCHOBHBIX MTOHATUH MaTeMaTH-
YEeCKOT0 aHaju3a B TEOpUU QYHKIMUN KOMIUICKCHON NepPEeMEHHOM, (yHKIIMOHAIbHOM
aHayu3e U Teopuu au¢depeHualbHbIX ypaBHeHUH. JlutepaTypa 1 AaabHenero
M3Y4YEHUsI MaTEMAaTHYECKOr0 AaHAJIM3a U €r0 IPWIOKEHUM.

Tpyooé CormacHo paboueMy ydyeOHOMY IUIaHY KypC YHMTAeTCs B MOJHOM OOBEME B
MKOCMb teueHuu 4-x cemectpos 14 3ET/504 yacos

(e /
yacol)

Dopma 1 3auér
Umo206020 4 3x3amMeHa
KOHMPOJIA
SHaHUU

AHHOTa1Msl y4eOHOM TUCIMITIIMHBI
Vue6nas aucuuminiaa «MHOCTPAHHBIN SI3bIK (HEMELKHM SI3BIK)»

Lenv Jannass pabouast mporpaMma TNpeaycMarpuBaeT (GopMupoBaHHE Y
uzyyeHus yyalmuxcst oOuey4eOHbIX YMEHUH M HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB
OuCYuniunbl | NE€ATEIbHOCTH U  KJIIOYEBBIX KOMIETEHIMH B CICAYIOUIMX HalpaBICHUIX:

UCMOJIb30BaHUE YUYEOHBIX YMEHMH, CBS3aHHBIX CO CIIOCOOAMHU OpraHU3aluu
yueOHOU JesTeNbHOCTH, JocTynHbIX ydAamumes |, I kypcoB u ciocoOcTByIOINX
CaMOCTOSITEIBHOMY H3YYEHHMIO HEMELKOTO SI3bIKa M KYJbTYphl CTpaH H3y4aeMoro
A3bIKa; a TAK)XKE PA3BUTHE CHELUANbHBIX YUYEOHBIX YMEHHUH, TAKUX KaK HAXOXIACHHE
KJIIOYEBBIX CJIOB IpU paboOTe ¢ TEKCTOM, MX CEeMaHTH3allisl Ha OCHOBE SI3bIKOBOM
JIOTaJIKH, CIOBOOOPA30BaTEIbHBIA aHAIN3, BHIOOPOYHOE HCIIOJIb30BAHUE NEPEBOJIA;
YMEHHME II0JIb30BaThCS JIBYSI3BIYHBIMHU CJIOBAapsIMU; YYacTBOBAaTb B IPOEKTHOU
JESITEIBHOCTH MEKIIPEIMETHOTO XapaKTepa.

Komne [Tponiecc n3yueHust IUCUMIUIMHBI HallpaBjeH Ha (OpMUPOBaHHE CIIETYIOLINX
menyuu, KOMNnemenyui.
Gopmupyemoi - ClocoGHOCTh K KOMMYHUKAILIMU B YCTHOM M MMCbMEHHOM (pOpMax Ha PyCCKOM
e 6 | 1 MHOCTPAaHHOM SI3bIKax JJIsl peleHus 3a7a4 MEXJINYHOCTHOTO U MEXKYJIbTYPHOTO
pe3yibmame | B3aUMOJICHUCTBHS, B TOM 4nCIe B chepe nmpodeccnonanbroi aestenbaoctu (OK-7);

0CB0€eH - CIIOCOOHOCTBHIO K MUCbMEHHOM U YCTHOH /1€710BOM KOMMYHUKAIIUU, K YTEHHUIO
us U TepeBOJy TEKCTOB MO MPOQecCHOHATbHON TeMaTHKe Ha OJJHOM M3 MHOCTPaHHBIX
Ooucyunaunvl | s1361k0B (OK-8);

3uanus B pesyabTare n3y4eHnsi HEMEIKOIO0 SI3bIKA CTYACHT J0JIKeH

, VMeHus u 3HATh:

HABbIKU, ® 3HAKU TPAHCKPUIIUU HEMELIKOIO S3bIKa;

nouayuaemole 6 ® (OCHOBHbBIE 3HAYECHUA HU3YYCHHBIX JIEKCUYECKUX CIUHUILL (crmoB,
npoyecce CJIOBOCOUYETAHUI); OCHOBHBIE CIOCOOBI ClIOBOOOpa3oBaHus (addukcars,
Usydenus CJIOBOCIIOKEHHE);

OucyunIuHbl ® 0COOEHHOCTH CTPYKTYPBI MPOCTBIX M CIOXKHBIX NMPEIOKEHUH H3ydaeMoro

HHOCTPAHHOI'O A3bIKa, MHTOHAIIMIO PA3JIMYHBIX KOMMYHHKATHBHBIX THUIIOB

MPEJI0KECHUM;
® MPU3HAKH M3YyYCHHBIX T'PAMMATHUYECKHUX SIBICHUH (BHII0-BPEMEHHBIX (hopm
IJ1arojioB, MOJAJbHBIX IJIAarOJJOB W HMX OSKBUBAJICHTOB, ApPTHUKJIEH,
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CYILIECTBUTENIbHBIX, CTEMEHEH CpaBHEHMsI NpUjlaraTelbHbIX M Hapeyui,
MECTOUMEHUH, YNCIUTENbHBIX, IPEJIOTOB);

® OCHOBHBIE HOPMBI PEUYEBOr0 JTHKETa (pEIUIMKHU-KJIMIIE, Haubosee
pacrnpocTpaHeHHasl OLIEHOYHAsl JIEKCHKa), MPUHATHIE B CTPaHE H3y4aeMOI'o
A3bIKa;

® pOJIb BIAACHUS HWHOCTPAHHBIMU SI3bIKAMH B COBPEMEHHOM MHUDE,
0COOCHHOCTH OOpa3a >KM3HH, ObITa, KYyJIbTYpbl CTPaH H3y4aeMoOro f3bIKa
(BCEMHMpPHO U3BECTHBIE JOCTOIPUMEYATENBHOCTH, BBIIAIOLIUECS JIIOAU U UX
BKJIaJ] B MUPOBYIO KYJBTYpPY), CXOJCTBO M pPa3nyus B TPaAULIUAX CBOEH
CTpaHbl U CTPaH U3y4aeMOro S3bIKa;

Baagern:

- MuHEMyM 4000  JeKCMYECKMMH  eIMHHUIIAMH  o0mero u
TEPMHHOJIOTHYECKOI0 XapakTepa.

- TrpaMMaTHYeCKUMH HaBbIKaMH, OOECHEYMBAIOIIUMUA KOMMYHHKAIUIO
o0miero xapakrepa 6e3 UCKa)KEHUs CMbICIIA TIPU MTUCHbMEHHOM U YCTHOM OOIIECHUH.

- HMHOCTPAHHBIM S3BIKOM B O0BeMe, HEOOXOAMMOM JUIsi BO3MOXXHOCTH
nosryueHusi "HGOpMaIuu 13 3apyO0eKHBIX HCTOUHUKOB;
- CITOCOOHOCTHIO K JISTIOBEIM KOMMYHUKAIIUSM B TIPO(ecCHOHABLHOM cdepe;

Ymern:

(1) zoéopenue

" HAYMHATH, BECTU/MOJCPXKUBATh M 3aKaHYMBaTh Oecedy B CTaHAApPTHBIX
CUTyallusix OOmeHus, coOdrofass HOPMBI  PEYEBOTO  ATHKETa, TIPHU
HEO0OXOIMMOCTH TIepeCIIpaIliiBas, yTOUHSAS,

" paccrpamuBaTh COOECEIHMKA M OTBEYaTh HAa €ro BOIPOCHI, BBICKAa3bIBas
CBOE MHEHHE, Tpock0y, OTBeYaTh Ha MpPEeAJioKeHUuEe cobeceHruKa
COrJIacueM/OTKa30M, ONUPAsCh Ha H3YYEHHYIO TEMAaTUKy M YCBOEHHBII
JIEKCUKO-TpaMMaTHYECKUN MaTepua;

" paccka3blBaTh O ce0e, CBOEH cembe, Ipy3bsiX, CBOMX MHTEpecax M IUlaHax Ha
Oynyiee, cooOmarh CBEACHUS O CBOEM ropoje/cene, 0 CBOe cTpaHe U
CTpaHe U3y4aeMoro SI3bIKa;

" JenaTh COOOIICHMsI, OMUCHIBATh COOBITHSI/SBICHUS (B paMKax MPOUIECHHBIX
TEM), Mepe/laBaTh OCHOBHOE COJIEpKAaHUE, OCHOBHYIO MBICIb IPOYMTAHHOTO
WIH YCIBIIIAHHOTO, BBIpaXKaTh CBOE OTHOILIEHHE K
IIPOYUTAHHOMY/YCIIBIIIIAHHOMY, 1aBaTh XapaKTEPUCTUKY ITEPCOHAKEH;

"  JCIIOJIb30BaTh CHHOHUMHUYHBIE CPEACTBA B MPOLIECCE YCTHOTO OOLICHMS;

(2) ayouposanue

" [IOHMMATh OCHOBHOE COJAEpKAHHE ayTEHTUYHBIX MPAarMaTUYeCKUX TEKCTOB U
BBIJICNIATH JIJIs1 C€0s1 3HAYMMYI0 HH(OPMAIIHIO;

" [IOHMMAaTb OCHOBHOE COJAEpKAaHME AYTEHTHYHBIX TEKCTOB, OTHOCSIIMXCSA K
pa3HbIM KOMMYHUKATHBHBIM THIAM peuu (cooOuieHue/pacckas), yMeTh
OTpPECIUTh TEeMY TEKCTa, BBIACIUTH TJaBHBIE (DAKTBI B TEKCTE, OMycKas
BTOPOCTETICHHBIE;

"  JCIIOJIB30BATh MEPECIIPOC, POCHOY MOBTOPUTS;

(3) umenue

"  OpPUEHTUPOBATHCS B MHOSI3BIYHOM TEKCTE: IPOrHO3MPOBATH €r0 COAEPIKAHUE
IO 3aroJIOBKY;

" YHTaTh ayTeHTUYHBbIE TEKCThl Pa3HBIX JKAHPOB MPEUMYIIECTBEHHO C
MOHMMAaHUEM OCHOBHOTO coOjAepXaHHs (ONpenesiaTb TeMy, BBIIEIATh
OCHOBHYIO MBICIIb, BBIJCNATH TJaBHBIC (PAKThI, OMycKash BTOPOCTEIICHHEIE,
YCTaHaBIMBATh JIOTUYECKYIO IIOCITIEI0BATEIbHOCTh OCHOBHBIX (DaKTOB
TEKCTa);

"  YUTaTh HECJOKHbIE ayTEHTUYHbIE TEKCThl PAa3HBIX AHPOB, B TOM YHUCIE U
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TEXHUYECKON HANpaBJIIEHHOCTH C TOJHBIM M TOYHBIM IOHUMaHHEM,
UCTONB3Yysl  pa3lM4yHblE TPUEMBbl CMBICIOBOM  MepepabOTKU  TEKCTa
(SI3BIKOBYIO ~ JIOTAJKy, AaHaJlW3, BBIOOPOUHBIM TEpeBOA), OICHUBATDH
MOJTyYEHHYIO HH(POPMAIINIO, BBIPAKaTh CBOC MHECHHUE;
YUTATh TEKCT C BHIOOPOYHBIM MOHMMAHHUEM HY)XHOW WM HWHTEPECYIOIICH
uHpopManuy,
(4) nucomennasn peus
3aIOJHITH aHKETHI U (DOPMYJISIPHI,
nucaTh MO3ApaBICHHs, JIMYHbIE TMHChbMa C OHOpOM Ha oOpaser:
paccmpammBarh agpecaTa O ero >KM3HM M JeJax, cooOIare To xe o ceoe,
BBIpOKATh 0OJIArOapHOCTh, MPOCHOY, ymoTpedmnsass (GopMysibl pPEYEBOTO
ITHKETA, IPUHATHIC B CTPAHAX M3y4aeMOro sI3bIKA.

K 3aBepumieHuto o00ydeHHs IJIAaHUPYETCS JIOCTHXKEHUE YYalIUMHCS

00IIEeBPONICHCKOTO yPOBHS IMOATOTOBKH IO HHOCTPAHHOMY SI3BIKY (HEMEIKOMY
s3bIKy)(ypoBens B-1, B-2).

Kpamx
as

xapax
mepucmuxa

YueoHo
1 OUCYUNTUHDBL
(ocHo8HbIE
O10KU u
membvl)

1 cemecTp.
1. BBoaHO-(poHeTHUECKHUIT KYPC.
Hemeukwii andasur
3HaK1 HEMELKON TPaHCKPUIIIIHU
OO61ue cBeeHHs 0 MPOU3HOCUTEILHOW HOPME HEMELIKOTO SI3bIKa
OO01ast XapakTepUCTHKA HEMELIKMX IJIACHBIX 3BYKOB
OcHOBHBIE TIpaBUIIA yIAPEHUS B CIIOBAX
Hewmenkue cornacHble
OCO00EeHHOCTH HEKOTOPBIX COTJIACHBIX 3BYKOB
VY napeHue B riarojiax ¢ OTAeJII€MbIMU M HEOTIeNIAEMBbIMU NIPUCTaBKAMU
VY napeHue B rpynmax cioB
Hemeukue nudronru
Addpukarsr
WHTOHAIMS B HEMEUKHX MPEIUIOKEHUIX

2. TekeThlI 70191 YTEHHSA.
Unser Studium
Jugendprobleme
Onkel Franz kommt zu Besuch
Die Brider Grimm
Familie Schmidt aus Hannover
2 cemecTp.

. TekcThl AJI1 UYTEHHUS.

. Was trinken die Deutschen gern?

. Die Mahlzeiten.

. Urlaub am Bodensee.

4 Kulturleben und Staatsform Osterreichs.
5. Allgemeines tiber die Schweiz.

6. Geographie Deutschlands. Hamburg.

7. Das Elektroauto.

8. Algebra.

WN -

3 cemectp.
1. TekcThbI AJ15 YTEHHSI.
1. Bade-und Kurort Sverlogorsk.
2. Erzeugnisse aus Bernstein.
3. Heimkehr nach fiinfzig Jahren.
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4. Computer.
5. Der Computer, die elektronische Datenverarbeitung.
4 cemecTp.

1. TekcTbl A1 YTEHHUS.
1. Reisen mit dem Zug. Reisen mit der Bahn.
2. Industrie Deutschlands.
3. Hochschule (Universitét).
4. Der beriihmte deutsche Philosoph Immanuel Kant.
5. Mikroelektronik.
6. Robotertechnik.
7. Das Internet — grenzlose Freiheit fiir jede Nachricht.
8. Multimedia — ein modernes Informationssystem.
9. Leonard Euler.

Tpyooé 10 3ET / 360 gacos.

MKOCMb

(e /
uacwt)

Dopma 1 sx3ameHn, 3 3aueta
Umo206020
KOHMPOJIs.

SHAHUL
AHHOTa1Msl yueOHOM TUCIUITIIMHBI
Vuebnas gucimmmaa «MTHOCTPAHHBIN (AHFJII/IﬁCKHFI) A3BIK»

Lenv OCHOBHOH 1eJIBI0 Kypca SIBISETCS MOBBIIICHUE UCXOAHOTO YPOBHS BIIAJICHUS
uzyuenus MHOCTPAaHHBIM S3bIKOM, JIOCTUTHYTOTO Ha MpeAbIAyLIel cTyneHu oOpa3oBaHUs, U
OucyuniuHsl | OBJIAJICHHE CTYJEHTaMM  HEOOXOJAMMBIM M  JIOCTATOYHBIM  YPOBHEM

KOMMYHHKaTUBHON KOMIIETEHLIMU MJIi PEUIEHUS COLUAIbHO- KOMMYHUKATHUBHBIX
3a7a4 B Pa3IMYHbIX O00JACTAX OBITOBOM, KYJIBTYpHOH, Npo(ecCHOHAIbHOU H
HAY4YHOH J1eATeNIbHOCTU NpU OOLICHUHU C 3apyOeXHBIMH MapTHEpaMH, a TakxkKe JUis
JaJIbHENIIero caMooOpa3oBaHusl.

Komne [Tponiecc n3yueHust IUCUMIUIMHBI HallpaBjeH Ha (JOpMUPOBaHHE CIIETYIOLINX
meHyuu, KOMnemenuyui.
Gopmupyemoi - ClocoOHOCTh K KOMMYHUKAILIMHU B YCTHOM M MUCbMEHHOHN (pOpMax Ha PyCCKOM
e 6 | 1 THOCTPAaHHOM SI3bIKax JJIsl PeIeHus 3a7a4 MEXINYHOCTHOTO U MEXKYJIbTYPHOTO
pe3yibmame | B3aUMOJCHUCTBHS, B TOM 4HCIe B cepe npodeccnonansHou aestenpaoctu (OK-7);

0CB0€eH - CIIOCOOHOCTBHIO K MUCbMEHHOM U YCTHOH /1€710BOM KOMMYHUKAIIUU, K YTEHHUIO
us U TEepeBOJy TEKCTOB MO MpOoQecCHOHATbHON TeMaTHKe Ha OJJHOM M3 MHOCTPaHHBIX
oucyuniunvt | s1361K0B (OK-8);

3nanus OcHoBHBIE TPeOOBAHUSI CTYJEHTAM I10CJIE€ Kypca U3Y4EHHs] TUCLUIUIMHBIL:

,  VMeHus u CTyneHThl A0JLKHBI 3HaTh crienu(UKy apTUKYJISLUUU 3BYKOB, MHTOHAIUH;
HABBIKU, OCHOBHBIE OCOOCHHOCTH IOJIHOTO CTHJIS MPOM3HOIICHUS, XapaKTepHbIe I chepbl
noayuaemvie 6 | IpodheCcCUOHATLHOW KOMMYHHUKAIINH; JOJIAKHBI 3HATh YTECHHE TPAHCKPUITLIUH.
npoyecce CrynenTsl 10KHBI Biaagerb MUHUMYM 4000 JIeKCMUECKMMHU €AVMHHUIIAMU
usyyeHus 00LIero ¥ TEPMUHOJIOTHYECKOT0 XapakTepa.

OUCYUNTUHDBL CTyaeHThl JOJLKHBI 3HATh JU(QEpeHINANUI0 JIEKCUKU 10 cdepam

npuMeHeHus (ObITOBasI, TEPMUHOJIOTHYECKasi, OOIeHaydHast, OQUIIHATIbHAS).
CTy/eHTBl J0LKHBI 3HATH CBOOOJHBIC W YCTOMYMBHIE CIIOBOCOYETAHUS,
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(dpazeosornyeckre eTUHHUIIBI.

CTy/eHTBI I0JIZKHBI 3HATH OCHOBHBIE CITOCOOBI CIIOBOOOPA30BAHHSL.

CTyaeHTBI  JOJKHBI BJajJeTh  TPaMMATHYECKUMH  HaBBIKAMH,
o0ecreunBarOIIMMU KOMMYHHUKAIIMIO OOIIEro xapakrepa 0e3 MCKaXCHHsI CMBICTA
pU THCHMEHHOM M YCTHOM OOIICHUH.

CTylaeHTBI [JOJKHBI 3HATh OCHOBHBIE TI'PAMMATHYCCKUE SIBJICHUS,
XapakTepHbIC sl TPOPECCHOHAITBHON peyn.

CTyleHTBhl AOKHBI 3HATH KYJIbTYPy W TPATUIUH CTPAHBI HU3y4aeMOTO
SI3bIKa, MIPaBUJIA PEYCBOTO ITUKETA.

CTylaeHTBI J0JKHBI YMeThb YUTaTh W IEPEBOJUTH  HECIOKHBIC
parMaTu4ecKue

TEKCThI U TEKCTHI 110 IUPOKOMY U Y3KOMY MPOQIIIIO CIICIIUATHHOCTH.

CTyaeHTBI JO0KHBI YMETh BECTH JUAIOTMYECKYIO M MOHOJIOTHYECKYIO
peYb C UCIOJL30BaHWEM HamOOJee YIMOTPEOUTEIbHBIX W OTHOCHTEIBHO IMPOCTHIX
JICKCHKO-TPAMMATHUYECKUX CPEICTB B OCHOBHBIX KOMMYHHUKATHUBHBIX CHUTYaIUsIX
HEOPHUIMATILHOTO U OPUITUATEHOTO OOIICHHUS.

CTyaeHTBI 10KHbI IMeThb HaBBIKH MTyOJIMYHON PeUr: YCTHOE COOOIICHHE,
JIOKJIaI.

CTyeHTBI A0/LKHBI MOHUMATDH JHAJIOTHICCKYIO ¥ MOHOJIOTHYECKYIO PEUb
B cepe ObITOBOI U MPOo(hecCHOHATEHON KOMMYHHUKAIIUIO

CTyAeHTBI I0JKHBI YMETh HAMMCATh YaCTHOE MUCHMO, JISIIOBOE IMHCHMO;

YMeTh COCTABUTH aHHOTAIMIO K TEKCTY, yMeTh HAMUCATDb pedepar,

YMeTh COCTABHUTh PE3IOME.

Kpamx
as

xapax
mepucmuxa

yueoHo
1 OUCYUNTUHBL
(ocHo8HbIE
O10KU u
membvl)

CoaepixkaHue TUCHUILVIMHBI U BUJbI y4eOHOH padoThl

Mooyns 1 | Cemecmp
Tema: Koppexmuenwiii ponemuueckutl Kypc
Crnenuduka apTUKYJISAIHA 3BYKOB, HWHTOHAIMH, AKICHTYallHH W pPUTMa
HEUTpaIbHOUW peur B M3y4aeMOM S3bIKE; OCHOBHBIE OCOOCHHOCTH IOJIHOTO CTHIIS
MIPOU3HOIICHHS, XapaKTepHbIe IS cepbl MPOPECCHOHATHHOW KOMMYHHKAIUH;
YTeHHUE TPAHCKPUIIIUH.
1. 1. 38yKkosvie aenenus
- 0COOEHHOCTHU MPOU3HOMICHUS aHTIIMACKUX 3BOHKUX U TIYXHUX COTJIACHBIX
- cOYeTaHUe JIBYX B3PBIBHBIX COTIIACHBIX
- ACCUMUJISIIIHS B COYETAHUU ATbBEOJISIPHBIX COTJIACHBIX
- ACCUMUJISIIIHS B COYETAHUSIX COTJIACHBIX C COHAHTOM [ 1 | ¥ CcBsI3yroliee [ 1 |
- ACCUMIISIIIUS B COUETAHMSIX COTJIACHBIX CO 3BYKOM [W]
- cOUeTaHue 3BOHKUX M TIYXUX COTJIACHBIX
- couetanue Au¢GTOHTOB [ou] [au] [ u] ¢ HEUTpaTHHBIM ITACHBIM
1. 2. Unmonayus
- HACXOISAIIHH SIICPHBIN TOH B TIOBECTBOBATEIIBHBIX (ppazax
- (pazoBoe ynapenue; peIyKIus TIaCHBIX B CITY>KEOHBIX CIIOBaX
- BOCXO/SIIHNI TOH; YIOTPEOJICHHE BOCXO/ISIIETO TOHA B OOIIMX BOMPOCAX
- UHTOHAIIMSI Pa3JIeIUTENbHBIX BOIIPOCOB
- MHTOHAIIHSI CIICIIUATBHBIX BOITPOCOB
- UHTOHAIIMSI alTbTEPHATUBHBIX BOMPOCOB
- ynorpeOJeHHEe HHU3KOTO BOCXOJIIET0 TOHA B  HE3aBEPIICHHBIX
WHTOHAIIMOHHBIX TPYIIax
- UHTOHAIIMSI pa3TOBOPHBIX (POPMYII.
1.3.Ayoumopnoe umenue.
Urenue. Buspl TEKCTOB: HECNIOKHBIE MPAarMaTUYeCKUe TEKCThl U TEKCTHI 110
IIUPOKOMY M Y3KOMY PO(DUITIO CHIEIIMATLHOCTH
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(Unit 1 yuebnux Jopooickuna B.I1. )Jlexcuueckuu munumym 200
e0UHUY MEPMUHOTIO2UYLECKO20 XapaKmepa.
Teaching Material
The New Role of University Education
The Internet Distance Education
My University Studies
The Kant Russian State University
2.2. I pammamuueckuii mamepuai
Word Structure. Parts of Speech
Sentence Structure
The Interrogative Sentences: General,
Special, Alternative and Disjunctive
Questions
Tense Forms in the Active Voice:
Indefinite, Continuous, Perfect
Pronouns: Personal, Possessive, Reflective, in Objective Case, Demonstrative
Indefinite Pronouns: “Some”, “Any”, “No” and their derivatives.
1.4. Texcmot onst umenus ooma.(Unit 2 Jopoockuna B.I1.)  Jlekcuueckuil
munumym 200 eOuHuy mepmMuHOI02ULECKO20 Xapakmepa.
What is Mathematics?
Mathematics — the Language of Science
Myths in Mathematics
Mathematics and Art

1.5. I'osopeHnue.

[Tonstne muddepeHnranum JIeKCUKA 1O cdepam npuMeHeHus (ObIToBasd,
TePMHHOJIOTHYECKast, oOmeHay4yHas, odunuanbHas u Apyras). [lonstue o
CBO6OI[HBIX u YCTOI>'I‘II/IBI)IX CJIOBOCOUYCTAaHHUAX, (ppa3eonor1/1qecm/1x CANHHUIax.
[TonsiTuie 00 OCHOBHBIX crmoco0ax ciIoBooOpa3oBaHMs. ' pamMmaTuuecKkue HaBBIKH,
obecrieunBaroIie KOMMYHHKAIIMIO OOIIero xapakrepa 0€3 MCKaXE€HUs CMbICTa
Opy TUCBMEHHOM U YCTHOM OOIIEHHHM;, OCHOBHBIE T'paMMaTHYeCKHE SBIICHUS,
xXapakTepHsie 1 mpodeccuonansHoi peun. [ToHsTHe 00 00MXOAHO-TUTEPATYPHOM,
OpUIMATEHO-IEIOBOM, HAYyYHOM CTUJISIX, CTUJIE XYAO0KECTBEHHOW JHUTEpaTypHI.
OcCHOBHBIE 0COOEHHOCTH HAYYHOTO CTHJIA.

Paseosopnvie memur (Unit 1-5- Pwiowckoe B.J].) Jlexcuueckuit munumym 100
eounuy 0dwe2o xapakmepa.

Travelling by Railway
Travelling by Plane
At the Customs House
At the Hotel
Sights of London
New York City
1.6. Peyesoti smukem. @opmynvl peuegoeo ooujerus
KynbTypa u Tpaguiuu cTpad H3y4aeMoro s3bIKa, IPaBHia PEU4eBOT0 ITHKETA
Meeting people/Introducing someone
Giving clarification, Correcting yourself.
Intentions and predictions about future.

1.7Ayouposanue.

AynupoBanue. [loHMMaHNe THaTOTMYECKONH U MOHOJOTHYECKON peun B cepe
OBITOBOM U TTpo(hecCHOHATEHON KOMMYHUKAITH

Huanoeu uz Universal English Course. /[uanocuueckas peuv 6 6vimosoil
cghepe

Personal Information
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Travelling by Plane
Travelling by Train
At a Hotel
Asking the Way
Describing the Way

1.8.1Tucvmo

[Tucbmo. Buawsl peueBbIX TpPOM3BEICHUN: aHHOTAIMs, pedepar, TE3HUCHI,
COOOIIeHNUS, YaCTHOE MHUCHMO, JIEJIOBOE MUCHMO, Onorpadus

Hanucats nHCbMO JIMYHOTO XapakTepa.

Mooyns 2 Il Cemecmp

2.1. Ayoumopnoe umenue. (Unit 3 Jopoosickuna B.I1.) Jlekcuueckuit muHumym
100 edunuy mepmunonocuuecko2o xapakmepa.

Counting. Natural Numbers. Notations
Number Systems of Mathematics
Mathematical Proofs
Basic Geometric Concepts
J.E. Freund’s System of Natural Number Postulates

2.2.I pammamuueckuii mamepuai.

Much, Many, Little, Few, a little, a few
Countable, Uncountable Nouns

The Modal Verbs: can (could), to be able to,

may (might), must, to have to (to have got to),

to be to, should, ought to, need

Adjectives and Adverbs: Degrees of Comparison
To be going + Infinitive

Passive Voice: Indefinite, Continuous, and Perfect

2.3. Texcmwr Ons umenusi doma. (Unit 4 Jopoowkuna B.I1.) Jlexcuueckuil

munumym 200 eOuruy mepmuHoIO2ULECK020 U 0OUeHAYUHO20 XapaKkmepa
Unsolved problems of Antiquity:
Unsolved Mathematical Problems(extracts
From the lecture delivered by D. Hilbert):
“Squaring the Circle”, “Duplication of the Cube”,
“Trisecting the Angle”.

2.4. I'osopenue.

FOBOpeHI/Ie. I[I/IaJ'IOFI/I‘-ICCKaSI U MOHOJIOrMYECKasd p€yb C HCIOJb30BAHUCM
Haubolee ynOTpe6I/ITeJ'IBHBIX U OTHOCHUTCIIBHO IMPOCTHIX JICKCUKO-TPaMMATHYCCKUX
Cp€ACTB B OCHOBHLIX KOMMYHHKATHUBHBIX CHUTyalUsIX HGO(bHHHaJII)HOFO n
oduIansHoro obmenus. OCHOBHI MyOJINYHON peun (YCTHOE COOOIIeHNe, TOKIa )

Paszoeopnvie memwr. (UnIts 6-11 Poioickos B.J].) Jlekcuueckuti munumym 100
eoOuHuYy 0owe20 xapakmepa.

Shopping in Britain and USA
Meals
Holiday Making
Climate. Weather
At the Theatre. Theatres in England
Holidays and Festivals in Britain
Holidays and Festivals in America
Holidays and Festivals in Russia
2.5. Peyesoii smuxem. @opmynvl peuesozo ooujeHus
Expressing interest/ Expressing indifference
Expressing Sympathy. Doubts.
Expressing need and use.
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2.6. Ayouposanue. Juanoeu uz (Universal English Course 1) Juanoeuueckas
peub 8 chepe 66IMoBOU KOMMYHUKAYUU
Shopping
At a Restaurant
At a Cafe
At a Theatre
Conversational Formulas
2.7. ITucvmo.
CocraButb otueT no popme: IToxynku B JIoHg0HE.
Counnenue Ha TeMy: Mou KaHukynsbl.
Mooyns 3 Il Cemecmp
3.1. Ayoumopnoe umenue.(Unit 5 Jopoockuna B.I1.) Jlexcuueckuti munumym
100 eounuy mepmuronocuLecKo2o u 0OWeHay4Ho20 xapakxmepa.
Greek Schools of Mathematics
The History of Geometry
Euclid’s Elements
Non-Euclidean Geometries
A Modern View of Geometry
Topology
3.2. I pammamuueckuu mamepuan.
Substitutes of the Noun
Emphatic Constructions
Impersonal Sentences
Adverbial Clauses of Time and Conditions
Complex Object with the Infinitive
Complex Subject with the Infinitive
3.3. Texcmwt 011 umenust doma. (Unit 6 Hopooickuna B.I1.)
Jlexcuueckuii munumym 200 eOunuy mepMUHONIOSUYECKO20 U O0OUEeHAYUHO20
xapaxkmepa.
Descartes’ and Fermat’s Coordinate Geometry
Analysis Incarnate — Leonard Euler
Analytic Geometry
Higher Dimensions
Four — Dimensional Geometry
3.4. Tosopenue.  Paszeoéopnvie memwvr. (Units 12-16 Pwiowckos B.JI.)
Jlexcuueckuii munumym 200 eounuy obwe2o xapakmepa.
Education in Britain
Education in the USA
Sports and Games
Health Matters
Our Home
3.5. Peuesoii smuxem. @opmynvl peuesoco 0oOujeHus.
Expressing Hypothesis and Supposition
Logical assumptions and Guesses
Deductions about the aim of something.
3.6. Ayouposanue uz (1deas and Issues) Mononoeuueckas peuv 6 6vimogoi
cghepe.
Sport. Avoiding sports injuries by avoiding sport
Film and TV. The effects of TV on children
Family. Arranged marriages
Friendship. Roommates at college.
3.7. [ucvmo.
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3anonHenue GopM 1 OJIAHKOB AJIS y4aCTHsI B CTYACHUYECKUX

nporpammax.
CooOurenune «Bennkue MaTeMaTUKW))
Mooyne 4 IV cemecmp

4.1. Ayoumopmnoe umenue. (Units 7, 8, Jopoowcxuna B.I1.) Jlexcuueckuil
munumym 200 eOunuy obweHayuHo2o u MepMUHONIOSUYECKO20 XapaKkmepd.
The Scientific Method
Scientific Laws
Mathematics and Modern Civilization
The History of Algebra
Fields, Rings, Groups
Linear Algebra
4.2.1 pammamuueckutimamepuar.

Participle (1, 11)
Absolute Participle Construction
Gerund

Sequence of Tenses
Direct and Indirect Speech
The Subjunctive Mood
4.3. Texcmbl 011 umenust doma. (Units 9, 10 Hopoosickuna B.Il)
Jexcuueckuit munumym 200 eounuy o00wWeHaAyuHO20 U MEPMUHOTIOUUECKO20
xapakmepa.
Cybernetics and Informatics
The World Wide Web
Web Site Management Strategies
The Web Pages. The Internet Programming languages
Development of Modern Mathematics
Set Theory
4.4.I' osopenue. Paszecoeopuvie  memwr.  (Units  17-21  Peioickos  B.J].)
Jlexcuueckuii munumym 100 eounuy obwezo xapakmepa.
Post Office
Telephone Conversation
Office
Applying for a Job
Bank operations
English speaking countries
4.5. Ayouposanue uz (Ideas and Issues) Mononocuueckas peuv 6 Obimosotl
cghepe.
New Technology. The Computer revolution
Language. Global English
Poverty. Homeless in the USA
Racism, Racial discrimination in Britain
4.6. ITucvmo.
Hamucats nenoBoe muchMo.
CocraButs pestome u CV
CooOmienne «CoBpeMeHHBIE TEXHOIOTHI (0011as TemMa)

Tpyooé CornacHo pabouyeMmy yuyeOHOMY IUIaHY KypC YMTAeTCs B IMOJHOM 00bEME B
MKOCMb teuenue 1-4 cemectpos 10 3E / 3604acos.

(e /
uacwl)

Dopma 1 sx3amen, 3 3aueta

umoco6020
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KOHMPOJis
SHAHUU
AHHOTanMs y4eOHON AUCITUTUIMHBI
Vuebnas muciuminaa «kBESOINTACHOCTD ) KU3HEJIESTEJIBHOCTHN»

Lenv Henv oucuunnunvt «bezonacnocmv dncusznedesmenbHocmu» - TOBBICUTH
u3yueHus COIIMATILHO-TICUXOJIOTHYECKYI0O M MEIAMKO-OMOJIOTUYECKYI0  KOMIIETEHTHOCTh
oucyuniumsl | CTyIEHTOB, 4YTO TO3BOJUT C(OpPMHpPOBATH HABBHIKM O€30MAaCHOTO IOBEACHUS B

MTOBCEIHEBHOW JKU3HU.

Komn - CIIOCOOHOCTBHIO MCIOJIb30BAaTh HOPMATHBHBIE MPABOBBIE JOKYMEHTHI B CBOEH
emeHyuu, npodeccuonanbHou aestenpHoctH (OITK-5);
dopmupyemoi - CIIOCOOHOCTHIO TMPUMEHSITh METOAbl TIEPBOM TMOMOINM, HCIOIb30BATh
e 6 | OCHOBHBIE METOJIbI 3alUTHl TPOU3BOACTBEHHOTO IEPCOHAIA M HACEJICHUs] OT
pe3yibmame | BO3MOXKHBIX MOCJICACTBUI aBapuii, katactpod, cruxuitabix oeacteuii (OITK-6);

oceoe
HUs
OUCYUNTUHDBL

3nanu B pe3ynbrarte u3yueHus Kypca CTyJe€HThI JOKHBI YMETh:

A, YMeHUus u - co3math  KOMQOPTHOE COCTOSIHHE CpeAbl OOWTAaHHS B 30HaX TPYIOBOM
HABbIKU, JESTENIbHOCTH U OTJIbIXa YEJIOBEKa;
noayuaemvie - UIeHTU(HUIMPOBATH HETaTUBHBIC BO3JCHCTBUS  Cpelbl  OOWTAHUS
6  mpoyecce | eCTECTBEHHOI'0, TEXHOT€HHOTO M aHTPOIIOT€HHOTO MPOUCXOKICHHUS;
usyuenus - pa3paboTaTh W peaqn30BaTh MEPHI 3alIUTHI YEIOBEKA U CPelbl OOUTAHUS OT
oucyuniunsl | HETaTUBHBIX BO3JICHCTBUI;
- o0ecrneunTh YCTOMYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB U TEXHHUYECKUX
CHCTEM B LITATHBIX U YPE3BBIYANHBIX CUTYALIHSIX;
- IPUHATH PEIICHHS 10 3al[UTe MPOU3BOJACTBEHHOTO MEPCOHANIA U HACETEHUS
OT BO3MOXHBIX TIOCIEJICTBUI aBapuil, KaracTpod, CTUXUHHBIX OEICTBUU U
MPUMEHEHUS COBPEMEHHBIX CPEJICTB IMOPAXKEHHUS, a TaKXKe MPUHATUS Mep TI0
JUKBUAAIMHI UX MTOCIEICTBUI;
- IPOTHO3MPOBATh PA3BUTHE HETaTUBHBIX BO3JECUCTBUM U OLICHKH IIOCIIECICTBUN
HUX JICUCTBUSL.

Kpam ConeprxaHue TUCIMILIUHBI
Kas 1. Bseoenue. OcnogHble NOHAMUSA, MEPMUHBL U ONPeOeieHUs.

xapax Hens u copepkaHue AUCIUIUIMHBI, €€ OCHOBHBIE 3a/lauyd, MECTO U pOJIb B
mepucmuka | MOATOTOBKe crieruanucta. OCHOBHbBIC TOHATHS. YeIOBEK U cpeia OONTaHusI.

yuebH Ilonstue onacHoctu. CTpykTypa U coctaB omacHocTH. Ilpomecc
ou uaeHTu(UKaIuu onacHoCTH. Pa3nuynble KitaccuuKay omacHOCTeH. AKCHOMa O
oucyuniunsl | IOTCHIIMATBFHOW OMACHOCTH JESATENBHOCTH 4YeJoBeKa. [IpUHIMIBI JTOCTHXKEHUS
(ocHogHble O6e3omacHOCTH. MeToabl aHanm3a omacHOCTU. KonumdecTBeHHash XapaKTEpHCTHKA
O10KU u | onacHoctu. Puck. Crenensb pucka. OCHOBHbIE BUJIbI pUCKa. THANBUyabHBIN PUCK.
membi) KomnexktuBHblli puck. TexHHueckwili puck. ODKOJIOTMYECKHN puUCK. COLMAIBHBIN

PHUCK. Kpusas ®dapmepa. DKOHOMHYECKUH pHUCK. [TorenumanpHbIi
TeppuTopuaibHeii  pucK. I[Ipodeccronanpubrii puck. OreHka TpaBMaTtu3Ma H
npod3aboneBannii Ha  mpousBoAcTBe. OIleHKAa  SKOHOMHYECKHX  IOTeph

MNpCaAnpusATU. IToxa3zarens COKpall€HUusg MPOAOJIKUTCIIBHOCTU XWU3HHU, MCTOAWKA
omnpeneneHus. KoHIemus npueMIeMOro pHCKa M OIEHKa 0e30ImacHOCTH
podeCCHOHAIBHON J1eATeTbHOCTH B PD. MOTHBHUPOBAaHHBIN U HEMOTHBHPOBAHHBIN
puck. Meronbl omnpefeneHus pucka. YIpaBJIC€HUE PUCKOM. AHAIU3 pPHUCKA.
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KadecTBeHHBIE MeTOABI aHAIM3a OMACHOCTEM M pucka. [IpoBEepOUHBIN JIKCT.
[TpenBapuTENbHBIN aHAJIW3 ONACHOCTEW. AHAIU3 BUJOB U IOCIEICTBUN OTKA30B.
AHanu3 OmacHOCTH U PpaboTOCHOCOOHOCTH. AHanM3 OWMUOOK MepcoHaa.
[IpyunHHO-CIEACTBEHHBIM aHaIN3. AHAJIN3 «IepeBa OTKa30B» WIM <«JIepeBa
OpUYUHY. AHAIN3 «IepeBa COOBITHIN WU «IepeBa MOCIEICTBUII.
2. Beszonacnocms dicu3HedesimebHOCMU U NPUPOOHAs cpedd. DKonoudecKue
onacnocmu. Knaccugpuxayusa. Mcmounuxu 3aepsaznenus cpedbt 00OUmManusl.

Dkonoruyeckas Oe3omacHOCTh. KpuTepuu OLEHKM KadecTBa OKpYKaromien
cpenbl, HSKOJIOTMYECKOE HOPMHUpOBaHUE. be30macHOCTh UM 3KOJIOTMYHOCTh
TEXHUUYECKHUX CHCTEM.

Knaccudukanus HOpMATHBOB KauecTBa MNPpUPOAHONH cpeabl. OCHOBHBIE
npuHuuisl Hopmuposanust OC. I'ocynapcTBeHHbIE TPUPOAOOXpaHHbIE Opranbl PO.
OOmiecTBeHHBIE  MPUPOAOOXpaHHble opraHuzanuu. CTpykTypa ©  KpaTkas
XapaKTEepUCTUKA. 3aKOHOJATEIBCTBO MO OXpaHe npupoHoit cpeasl PD. CtpykTypa
U OCHOBHbIE JIOKYMEHThl. CHuCTeMa TOCYJapCTBEHHbIX cTaHAapToB «OxpaHa
npupoab». CTpyKTypa U ONUCAaHUE. OKOJOTMYECKOE 3aKOHOAATEIbCTBO U
HOPMAaTUBHBIE JOKYMEHTHI B 00JIACTH OXpaHbl OKpYXKarouiero Boszayxa. OCHOBHas
XapaKTEePUCTUKA 3arpsi3HUTENIeH aTMocepHOro Bo3ayxa. Tokcuueckas no3a. Bums
no3el. Bugsr [IJIK s Bo3ayxa. Dddexr cymmanuu [1JIK. [TA2H. BJIK (OBYB).
Ornpenenenne U KpaTkas XapaKTEpUCTUKA OHSATHI.

OCHOBHBIC 3arps3HUTENIN  AaTMOC(EPHOTO BO3IAyXa: KIACCU(PHUKAIMIL C
cepuikoit Ha ['OCT; ITJKce u ITKyp. Ouenka BeiOpocoB 3B mo FOHEIL. Kputepuun
OlleHKM cocTosiHus 3arpsisHeHust atMmocdepsl. KM3A. Onenka pacceuBaromeit
crocoOHOCTH arMmocdepbl. JKoJorudeckuit MoHUTOpHHT. lLlenb, cTymenu wu
ctpykrypa. (EI'COM)  P®. Ilpumepsl.  Dkosoruuyeckas  3KCIEpPTHU3A.
3akoHOJaTeabHass U HOpMaTHBHas 0a3za. [IpHHIUIBI SKOJOTMUYECKONW IKCHEPTH3BI.
MeTtonpl sKONOrMuUecKoil skcnepTu3bl. denepalibHble W pPErvHOHalIbHBIE YPOBHHU.
OO1iecTBeHHAs SKOJIOTHYECKask HKCIePTH3a.

PecypcHble  KpuTepuum  OLIEHKHM  COCTOSIHUSI ~ MOBEPXHOCTHBIX  BOJI.
DKOJIOTMYEeCKOe 3aKOHOJATEeNbCTBO M HOPMATUBHBIE JIOKYMEHTHI B 00JacTé
BOJIONOJIb30BAHUSA, BOAOCOEpEKEeHHs] M  O0€30MacTHOCTM BOAHBIX OOBEKTOB.
HopmupoBanue kadectBa Boabl. Kiaccudukamus BomoemoB u IIJIK. Mertomst
KOMIUIEKCHOW OLIEHKHU 3arpsi3HEHHOCTH MOBEPXHOCTHBIX BOJ. Kiaccel kauecTtBa BOJ
B 3aBucumoctH oT M3B m umHnekca campobHocTH S. I'MapoXuMuuecKuil MeTon
KOMIUIEKCHOU oueHkH 3arps3Henus Boa: KiHi, Bi, Z... Teopus «6noreoxummueckux
OpOBUHIMKY». DHaeMuyeckue 3aboneBaHus. [lpumepsl. OOmme u cymmapHble
MOKa3aTelM KauecTBa BOJ, HOPMAaTUBHbIE TpPEOOBaHUS IO KadyecTBY. 3HAUYEHUE
BOJIHOTO (haKkTOpa B PacCHpPOCTPAHEHUHM OCTPHIX KUIIEYHBIX MH(EKIMHA M MHBa3Ui.
bone3ns nermonepoB. CaHUTapHO-MHKPOOMOJOTHYECKasl OlLIEHKa KadecTBa BOJI.
Metoapl u OO0BEKTHl MHIMKAIMM, WX oOmas xapakrepuctuka. Ilokasarenu
CaHMTapHO-MUKpoOHojornueckord uuctorel Box 1o CanlluHy 2.1.4.1074-01.
MeponpusaTus, HanpaBlIEHHbIE HA COXPAaHEHUE TUIAPOPECYPCOB. 3aMKHYThIE
B0/10000pOTHBIE CUCTEMBbI. KpaTHOCTh HCIOIb30BaHMs BOJIbI B 00opoTe. A3poOHas
OMOXHMMHUYECKass OYUCTKa-MUHepann3anus. AHadpoOHas OMOXMMHYECKAsh OYUCTKA.
TexHonorust u creneHb 3QPEKTUBHOCTH OUUCTKH.

OcHOBHasl XapakTEpHUCTHUKAa 3€MENbHbIX pecypcoB. CocTaB U CTPYKTypa
nouBbl (MMOYBEHHbIE (pa3bl U TOPU30HTHI). MUHEpaNbHBIM COCTaB IOYBHI.
[TonmuaucnepcHOCTh MOYBBL. ['MrMEeHWYECKOE M 3MHUAEMHUOJIOTNYECKOE 3HAUYEHUE
MOYBBI. AHTAaroHW3M TIOYBEHHON MuKpodaopel. CaHuUTapHas oOXpaHa IOYBBHI.
Koadduiment konuentpanuu xumuuyeckoro BemectBa (Kj). Cymmapnbiid
nokazatenb 3arpssHeHus (Zc). OreHovHasl 1IKaja OMAaCHOCTH 3arps3HEHUs TOYB.
YTunu3anysi TBEpAbIX M KHUJIKUX OBITOBBIX OTXOJOB KaK 9KOJIOTHYECKUN TPUMED.
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3. Ocnoswvi huzuonocuu mpyoa u Kompbopmusie YCi08us.
JrcusHedessmenvHocmu. Bpeonvie u onachvie npousgoocmeeHHvle aKxmopbl.

CrpyKTypHO-QYHKIIMOHAJIBHBIE CHCTEMbl BOCHPHUATHS M  KOMIIEHCALIUU
OpraHM3MOM 4eJOBEeKa H3MEHEHuH (akTopoB cpensl oburanus. OcoOeHHOCTH
CTPYKTYPHO-(DYHKIIMOHAJIIBHOM OpraHu3anuu 4ejaoBeka. EcTecTBEHHbIE CHCTEMBI
YeJIOBEKa IS 3allMThl OT HETaTUBHBIX BO3ICHCTBUN. XapaKTEpUCTUKA HEPBHOMU
CHUCTEMBl. YCIOBHble U 0e3ycioBHbIE pedaekchl. AHAIM3aTOPbI, UX CTPOEHHE,
¢ynkunu. OYHKIMOHAJIBHBIE XApAaKTEPUCTHKH M POJIb BO B3aUMOJICHCTBUHU C
BHEIIHEW cpenoil. BereraTuBHas HEpBHAs CUCTEMA, POJIb B 3AIIMTHBIX PEAKLIMIX.
Kputnueckue rnepro/ipl B pa3BUTUU €€ OT/AEI0B U CyTOYHOM PEKUME.

besomacHocts  Tpynma.  310poBbe, ompexneneHue.  Buasl  310poBbs.
[TpodunakTka HAPYIICHUI COCTOSHUS 370POBbs YeIOBeKa. Bubl mpoduiakTuk.
[IpaBoBble M OpraHU3allUOHHBIE OCHOBBI IPOM3BOJICTBEHHOH O€30MACHOCTH.
[IpaBoBble W  HOPMATUBHO-METOAMYECKHE JOKYMEHTbI 10  0O€301acHOCTU
Tpyna.CucrtemMa rocynapCcTBEHHBIX cTaHfapTroB «OxpaHa Ttpyna». CTpykrypa u
onucanue. IlpomsBoacTBenHas cpena. Knaccudukanuss BpenHbIX U ONACHBIX
pOou3BOJACTBEHHBIX (hakTopoB B cooTBercTBUE ¢ ['OCTom 12.0.003-74. TIAY
BPEIHOTO HJIM OINACHOTO NPOHM3BOJCTBEHHOTO (hakropa. Kareropum pabotr 1o
WHTCHCUBHOCTH dSHepro3aTpar B coorBercTBHEe ¢ P 2.2.2006-05. JlnHamuyeckwii
crepeoTun Kak (akrop, omnpenensromuil  (yHKIHOHAJIbHBIE BO3MOXHOCTH
opraam3ma. PabGorocmocoOHocTh. Ompenenenue (Gu3mdeckoi paboTocrmocoOHOCTH
npu nomommm TtectaPWCi70  (Physicalworkingcapacity). Oo6mias  dusndeckas
paborocmocoOHOCTh. OTHOCUTENBHAS PA00TOCTIOCOOHOCTh. OlieHKa (PaKTUIECKOTO
COCTOSIHUSL YCJIOBUM Tpylda M Kiaccu(UKaLus YCIOBUM TpyAa IO CTEHEeHU
Bpeanoctu (P 2.2.2006—-05). JluHamMmuyeckue U CTaTHYECKUE Harpy3ku. Meroauka
pacuera. @DU3MOJOTMYECKHE M3MEHEHUs B OpraHuzMe Impu (U3NYECKOH W
YMCTBEHHOMU Harpyske. IIpon3BOACTBEHHBIN TpaBMaTU3M. ITpuunns!
IPOM3BOJICTBEHHOTO TpaBMaTu3Ma. IIpodeccuonanbublie 3a0oneBanus. OcTpble U
XpoHUYECKHe Mpod3aboieBaHmsl, WX XapaKTEepPUCTUKAa W TPUMEpHL. ATTecTalus
pabouux MecT 1o ycinoBHsM Tpyaa. Pabouas 3ona. Pabouee mecto. YcnoBus Tpyna.
Tsoxects Tpyna. Hanpspk€HHocTs Tpyna. MeTtonnka pacuera.

OmnacHele U BpeaHble (haKTOPbI TPOU3BOACTBEHHOM CpEJIbI.

AIIDJ[. O6mas xapakrepuctuka u kiaccudukamus AlID. Aspozonu
J€3UHTErpauuu. A’po30iau KOHAEeHcaluu. JleiicTBUe MBIIM HAa OPraHU3M 4YeJIOBEKa
(xnaccudukarus). OuOporeHHoCTh NHUIM. HopMupoBaHWE U OIEHKA CTEIEHU
Bo3zaercTBus AlIDJl. Knaccudukauus yciaoBuil Tpyzaa npu npodeccHOHaTbHOM
koHTakTe ¢ AIID/] B coorBercTBHEe ¢ P 2.2.2006-05. [IpuHuun 3amuTsl BpeMEHEM
npu BozzaerictBun AIID/I. Pacuet nomycrumoro craxa pabotel. Haubonee BpeqHbie
XapaKTepUCTUKU TbUIM. Bo3nedcTBUE NbUIM HA pas3iMyHble OpraHbl M TKaHU
yenoBeka. [THeBMOKOHHMO3bI. TOKCHKO-TIBIIIEBONH OpOHXHUT. BpoHxuanbHas acTma.

[Tpodunaktuka IBLIEBBIX 3a00JIeBaHUH. JleuebHO-TIpOoUIaKTHYECKHE
meponpusaTus. CaHuTapHoO-TexHHUeckue Meponpusitus. CHU3.
Y®-u3nyuenue.  XapakrepucTuka,  kiaccudukamus. — ['urueHmueckoe

HopMupoBanue Y@ B coorBerctBue ¢ CH Ne 4557-88 um MV Ne 5046—
89.Knaccuduxkarnusa ycmouii tpyaa mo P 2.2.2006 — 05. buonornyeckas oreHka
yapTpaduoneToBoro o0aydeHus. bakrepuuuaabii 1 spuTeMHbI oTok Y®. Buas
no3 obnyueHHoctd. [loporoBas m03a »puUTEMHON O0O0Jy4yeHHOCTH: pa3oBas U
cyroyHas. buonosa. IIpousBoacreeHHble ncTOUHUKN Y D. buonornyeckoe aecTeue
YO. IMpodwmmaktudeckre u 3amutHbie Mmepbl. CU3.

HK-u3nydenue. XapakrepucTuka, kiaccupukamus. buonorudeckoe neiicrue.
OCHOBOM 3aKOH TEPMOJMHAMHKMA M PACYET PAJHMALUOHHBIX IOTEPh OpPTaHU3MA.
Pacuer TeroBoro o0nydenus padoratoniero. I ' uruennyeckoe Hopmuposanue MK B
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cootrBercTBuu ¢ CanlluH 2.2.4.548-96. Kareropuu pabot (xmaccudukamus 1o
sHepro3atpatam). Kiaccudukamus ycenoBuit Tpyma mo P 2.2.2006 — 05.
Onpenenenrie THC-uHmekca u Kjacchl YCIOBUM TpyAa MO 3TOMY IOKa3aTelo.
[TpuHIMI 3aIMTH BpeMEHEM U HOPMHUPOBAHUE TEMIIEpaTypbl BO3yxa Ha pabouem
MecT€ BBIIIE WM HUXKE JONYCTUMBIX BenuunH. HopmupoBanue mnepenanos
TeMIIeparyp Ha pabounx MecTax B 3aBHCUMOCTH OT KaTeropuii. CH13.

Cer. OCHOBHBIE CBETOTEXHHYECKME XapaKTEPUCTUKU U TUTHEHUYECKHUE
TpeOOBaHUS 1O OCBEIIEHHOCTH K paboueMy MecTy. HopMupoBaHue OCBEIIEHHOCTH
no CHull 23-05-95 m CanlluH 2.2.1/2.1.1.1278-03. Knaccudukamus ycioBui
tpyna no P 222006 — 05. Knaccel yciaoBud Tpyda B 3aBHCUMOCTH OT
JIONIOJIHUTENIBHBIX I1apaMEeTPOB CBETOBOM cpenbl. Pa3psiibl 3pUTENbHBIX PpadoT.
Pacuer ecTecTBEHHOTO M MCKYCCTBEHHOT'O OCBEIIEHHUS (METOJ CBETOBOTO IMOTOKA).
OcHoBHBIE 3puTeNbHble (yHKIMH. MexaHu3sm oOpa3oBaHus OJIM30PYKOCTH.
[IpodunakTuka MHONUH.

JlelicTBUE 3JIEKTPUUYECKOrO0 TOKAa Ha OpraHu3M uyenoBeka. Kiaccugpukanus
BUJIOB TOKa I10 JCUCTBHIO Ha YesioBeka. DaKkTOpHI, BIUAIONINE HA UCXO/ MOPAKESHUS
JIEKTPUUECKUM TOKOM. AHAJIM3 ONACHOCTU IMOPAKEHUS JIEKTPUYECKHMM TOKOM B
Pa3JIMYHBIX JJIEKTPUUECKUX ceTAX (3amanue). Kpurepun 31eKTpoOe30MacHOCTH U
HOpPMATHUBHBIE JOKYMEHTHL. Hampspkenue miara W mpukocHOBeHHsA. Cpenctsa
3allUThl, IpPUMEHSAEMBbIE B JJIEKTPOYCTAaHOBKAaX. 3aHyJeHHE U 3a3eMJICHHE
OpUHLMIIMAIbHAS ~ pa3HuLa JByX MeroioB. Opranuzanus  0e30macHOCTH
9KCIUTyaTalluy 3JEKTpoycTaHOBOK. Oka3aHHe NEepBOM MEIMLMHCKONW MOMOIIM IMPH
MOPa)KEHUH IEKTPHUECKUM TOKOM.

HIym. I'mruenudeckas kinaccu¢ukanus myma. Knaccupukanus myma mo
I'OCT 12.1.029-80 u I'OCT 12.1.003-83. OcHOBHbIE XapaKTEPUCTUKH 3BYKOBBIX
BOJIH. YPOBEHb I'POMKOCTH 3BYKa. [ urnennyeckoe HopmupoBanue myma no 'OCT
12.1.003-83 u CH 2.2.4/2.1.8.562-96. HopmwupoBaHue TMOCTOSHHOTO U
HEMOCTOsSIHHOrO ImymMa. HopmupoBaHue mryma JUisi OPHUEHTUPOBOYHON OIICHKH.
Koppexkmust ypoBHs 3BykoBoro jaaBienus. Jlo3za nryma. OneHKa HCTOYHUKOB ITyMa
(2 n Gosiee) OAMHAKOBBIX U Pa3HBIX MO CBOeMY ypoBHIO. KonnyecTBeHHast OlleHKa
TSODKECTH U HAIIPSDKEHHOCTH TPYIOBOTO TPOIIecca B 3aBUCHMOCTH OT YPOBHS IIyMa.
Knaccugpukanus ycnosuit tpynma nmo P 2.2.2006 — 05. Kareropum TspxecTH
TpynoBoro mporecca no CH 2.2.4/2.1.8.562-96.Ilepexon ot ab k pazam.
[Tpodunaktuka npod3zadoneBanuii. Mudpaspyk. ['urnennyeckas kinaccupukanus u
HOPMHPOBAHKE TTOCTOSTHHOTO M HETOCTOSTHHOTO nH(pa3Byka mo CH 2.2.4/2.18.583-
96. IIAY wundpassyka. buonormueckoe neiicreue. Ilpodunaktuka. YabTpaszByk.
Knaccudukarust u rurueHnyeckoe HopmupoBanue no CaulluH 2.2.4./2.1.8.582—
96 u TOCT 12.1.001 — 89. HopmupoBaHHE KOHTAKTHOTO YJIbTPa3BYKa.
BereratuBHO-ceHCOpHAst IIOJIMHEBPOIIATHS. buonornueckoe JIEHCTBHE.
[Tpodunaktuka npodeccuoHanbHbIX 3a001€BaHUI.

DJNEeKTPOMarHUTHBIC BOJIHBL. VICTOYHHWKH DIIEKTPOMArHUTHOTO W3JITYYCHHUSI.
BosneiictBue Ha opranusm yenoBeka. HopmupoBaHue 371€KTPOMAarHUTHBIX IMOJEH.
Hampsoxennocts D11 u MII. TernmoBoi mopor. HopmupoBanue u mpoduiakTika
npod3aboeBaHuil.

Mexannueckue konebanus. Bunpl BuOpanmii 1 ux BO3JeiiCTBHE Ha YeIOBEKa.
Hopmuposanue Bubpanuii. Bubpaunonnas 6omnes3ss. [Ipodpunakruka.

Jlazepnoe wm3nyuyenue. Ilpupoga, HCTOUHUKH U OCHOBHBIE XapaKTEPHUCTHUKHU
Ja3epHOTO W3IY4YEeHHUs, BO3JEHCTBHE HA OPraHU3M YeIOBEKa M TUTHEHUYECKOe
HOpMUpoBaHue. CpeAcTBa U METOJbI 3AIIMTHI OT Ja3epHbIX H3nydeHuil. CpeacTaa
uHauBUyalibHOU 3amuThl (CU3).

be3onacHOCTh aBTOMATU3MPOBAaHHBIX 00BEKTOB. CHUCTEMBI aBTOMATUYECKOIO
KoHTpoJs. [lcuxomormyeckue (akrtopel mnpu pabore ¢ HHPOPMALMOHHBIMU




21

CUCTEMaMHU.
4. bezonacnocmu 6 upessviuatinblx cumyayusx. IIpunyunst 603HUKHOBEHUS U
knaccuguxayus 4YC. Oyenxa, npoernos u monumopune YC ¢ PD u 3a pybescom.

OO01re cBeeHNs 0 YpPE3BbIUANHBIX CUTYAlUsAX, ONPEACIICHUE YpE3BbIUaliHOM
CUTyalluu, aBapuu, KatacTpodsl, cTuxuiiHoro OexactBus. [loHsTHe aBapuiiHOW u
MPEJABAPUIMHON CUTYyallUH, 3KCTpEMallbHAsg CUTYyalus, CTAJAUM YpPE3BbIYAWHON
CUTYaINH, KJaccupUKaIis Ype3BbIYaiiHbIX cuTyanuii. bezonacaocts B UC.

['ocymapcTBeHHAss KOHIEHIUS OOecreueHus] 0€30IacCHOCTH B UPE3BBIYANHBIX
CUTyallusix, pa3paboTka TEXHUYECKUX U OPraHMU3AlOHHBIX MEPONPUSITUA,
CHIDKAIOIIMX BEPOSITHOCTh PEAIU3alliU MOPa)KaIOIIEro MOTEHIHaNa COBPEMEHHBIX
TeXHUUYECKUX cucteM. [lonroroBka o6bekTa u 00CIyKUBAIOIIET0 IEpCcoHala, CIIyx0
MUC u nacenenust k neictBusiMm B ycnoBusix UC. JlukBupamusi mociieqcTBUMA
Ype3BBIYAMHBIX CHUTyallui: pa3paboTka TulaHa JWKBujanuu mociaeactBuii UC,
cracaTtejbHble M Jpyrue HEOTJIOKHbIE pabOThl B O4arax HOpPaXEHMs: pa3BeaKa
ouara TOpaXEHHUs, JIOKAIM3AIUs W TYIIEHUE IO0XKApOB, PO3BICK MOCTPAIABIINX,
OKa3aHHWe TOCTPAJABIIUM IME€PBOM IOMOIIM, caHUTapHass oOpaboTka monedl u
TEXHHUKHU, 00e33apaKMBaHUE MECTHOCTH, HEOTJIOXKHBIC aBapHiTHO-cracaTelbHbIe
paboThl, cracaTesibHas TEXHMKA M €€ NPUMEHEHHE, ONpPEeIEHUEe MaTepUaIbHOTO
yiiep6a, umcia kepTB W TpaBM. OOyueHue MepcoHasia OOBEKTa W HaCEICHUS
JEHCTBUSAM B UPE3BBIYANHBIX CUTYAIUSIX, IICUXOJIOTHYEcKas MMOAr0TOBKA MepcoHala
u Hacenenus Kk YC, ctpykrypa MY Poccuiickoit denepanum U ux cuii ObICTPOTO
pearupoBaHus.

Opranu3zanus CUCTEM MOHUTOPHHTA, IEJIM M 3aJlayd MOHUTOPHHTA, BUIbI
MOHHUTOPHUHTA, 9JKOJOTUYECKHMI MOHUTOPUHT, TIJIOOANBHBIM, HAIMOHATIBHBIMH,
peruoHANIbHBIA MOHUTOpUHT. OpraHuszanus CHCTEeM MOHUTOpUHTAa B Poccuw,
o0mierocy1apcTBeHHas CeTh HAOIIOCHHS U KOHTPOJISL.

5. HC npupoonoco u oOuonoco-coyuanvrHoco xapaxmepa. Cmuxuiinvle
bedcmeus, 6uUdbl, XaAPAKMEPUCMUKA, OCHOBHble Nogpedcoarwue @HaxKmopbol.
eticmeue uenosexa npu oannwvix YC.

Knaccudpukanms YC 10 UCTOYHUKY TMPOUCXOXKIEHUS M MaciTady.
Knaccudukanuss npuponnsix omacHocted. ['eonmormueckue. [maponorudeckue.
Meteoponoruueckue. [Ipupoansie moxapsl. Undekmmm.

HaBonuenne, IlonmoBomwe. IlaBomox, mocnenctBus. Kiaccudukamms
HABOJHEHUN MO MpPHU3HAKYy MPUYMH U MO BBICOTE MOIbEMa BOJBI, yHIepOy H
IUIONIaId 3aTOIJIEHUsS. 3allluTa U JeMCTBHE HaceleHUs NMpu Yrpo3e U BO BpeMms
HaBOJHEHUs. JleiiCTBUS YelloBeKa, OKa3aBIIErocs B BOJE.

Vparansl, Oypu, cMepyu, X TPOUCXOXKICHHE W TIOCIEIACTBUA. Mepsl 1O
obecrieyuennto Oe3omacHocTn HaceneHus. lllkama Bodopra. Illkana mepeBoxa u3
0asioB B M/cC.

3emunerpsicenrie. OCHOBHbIE TNapaMmeTpbl 3E€MIIETPSICEHUM, MX IOCIEICTBHUS.
Ouar, TUMONEHTP, AMHUIEHTP, YMUIEHTPAIbHAS 30Ha (TJIEHCTOCEeCTOBasT 00JIacTh).
U3zoceiictel. Xapaktepuctuku 3emnerpsiceHuii: Oueprust (E), marnutyma (M),
uHTeHcuBHOCTh (I), rmyOmna rumouentpa (h). Ilkama Puxrtepa. Illkama cuisl
(uatencuBHocTH) 3emierpsicenuit (Illkama MSK -64). Ceitcmorpammbr. Dazbl
semiieTpsicenus, ux ommuusa. Dopmoku. Adrepmioku. [IpaBuna OGe3zomacHOTO
MOBEJICHUSI BO BPEMSI 3€MJIETPSICEHUS.

OOBasibl, OMNOJM3HM W CENU, MX MPOUCXOXKJEHUE, TOCIEICTBUS U
MpeloTBpallleHle JaHHbIX coObITUH. Kraccudukanms u mpoduinakTuueckue
MepornpusThs. J{elcTBHS HaCeJIeHHsI IPU YTPO3€ CX0/1a OTIOJI3HEH, ceneil 1 00BaJIOB.

Jlecuple W TOpQsSHBIC TMOXKAPHI, HX TMOCIEACTBUS U TMPEJOTBpAIICHHUE.
Knaccudukanust mokapoB. Mepbl 0€30maCHOCTH B 30HE JIECHBIX W TOP(SIHBIX
M0XKApOB.
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N3Bepxenne BynkaHoB. Kiaccupukanus M OCHOBHBIE —IOpaXKarolIHe
dakropel. CHexxnble naBuHbl. Knaccudukamms. [[eficTBue denoBeka MpU JaHHBIX
CTUXUIHBIX OEICTBUSIX.

YC Ouomnoro-couuanbHoro xapakrepa. Mudekunonnslii mporecc. Mcrounuk
BO3OyauTens WHQEKIUU. ODNUAEMUYECKUM Tpolecc. ONMHISMHYECKHH  odvar
uHpekuu. dnuaemus, nangemus. Craposie. HoBble u Bo3Bpaaromumecs: HHPEKIHIH,
npuMepbl. MexaHu3M, (akTopbl U OCHOBHBIC IIyTH IE€peJauyd U NPOHUKHOBEHHUS
B030yauTens wuHpexkuun. Dopmbl B3aMMOAEHCTBHS HMH()EKIMOHHOTO areHra ¢
MakpoopranuzMoM. Octpeie 1 XxpoHudeckue (opmel. Penngexuus. HocurensctBo
undpeknuu. Cyoxnmuudeckass ¢opma. Jlatentnas dopma. MemieHHass MHPEKIHSL.
Baxmueiiimue cBolicTBa MUKPOOPraHU3MOB, CIIOCOOHBIX BBI3bIBATh MH(EKIMOHHBIN
npouecc. Ilatorennocts. BupyneHTHOCTh.  Anre3uBHOCTh.  VIHBa3WBHOCTB.
ToKcUreHHOCTb. DK30TOKCHUHBL. DHIOTOKCUHBI. EcTecTBeHHas kiaccudukanus
UHQEKIMOHHBIX O0se3HeH. AHTPOIIOHO3HI U 300HO3bI. BoCIIpUUMYMBEII OpraHu3M.
Bunet uMmynurtera. EctecTBeHHBIN (cnenuduyeckuii U HecnenupUUecKuil) u
npuodpereHHbld. UMMyHu3anus Hacenenus. Bupl HCKyCCTBEHHOTO MMMYHUTETA.

6. YC mexnocennozco xapaxmepa. bezonacnocms u sKo102uuHOCMD
mexHudeckux cucmem. Aeapuu, 63puievt, noxcapwl, u 0p. OcHosHble
nospescoarowue ghakmopol. /lericmsue yenogexa npu oanuvix 4C.

YC rexHoreHHoro xapakrepa. Knaccu¢ukanus. ABapuM U KaTacTpodbl.
[TpyunHBl BO3HMKHOBEHHS I0Kapa B JKWIBIX U OOLIECTBEHHBIX 3/aHusAX. Mepbl
noXkapHoi 6e301acHOCTU B ObITY. [1okapbl U B3pBIBbI, UX NMPUYUHBI U BO3MOKHBIE
nocneacteus. [openme. Bosropanue. Bocnnamenenue. KoHueHTpaunoHHbIE
npenensl. Meronpl TymeHus moxapoB. OraeracutenbHble BeliecTBa. Cpencrsa
nokaporyueHusi. IlepBuuHble, cTanMOHapHbIE W IEPEABHKHbIE. 30HBI JIEHCTBUS
B3phIBa. IlpuunHbl B3pbIBOB. JlelicTBHE B3pbiBa Ha 4ejoBeKa (AEHCTBUE YyAapHOM
BOJIHBI). [TpaBuiia 6e30macHOro NOBeAEHUS MpU MOXKApe U yrpo3e B3pbIBa.

XOO0. Apapun Ha XOO. AXOB. ®usuko-xummyeckue cpoiictBa AXOB
BIUAIONIME Ha Xapaktep mnopaxkenus. [lopaxatomee aeiictsue AXOB u myTtu
IPOHUKHOBeHUs B opranusM. Knaccudukamus. Xapakrepuctuku aerctsust AXOB:
TOKCUYHOCTh, J103bl, TOKCOJ03bl, KOHIEHTpauuu. KinHuuyeckas Kiaccugpukanus
AXOB. Pazsurue aBapuu nipu xpanennn AXOB noa naBieHreM B BUAE KUIKOCTH.
3oHa xumuyeckoro 3apaxkeHus. QOuarn nopaxenus. IIpogomkurenbHOCTH
3apaxenus. Mcrounukn omnacHoct 1npu  aBapuax Ha XO0O0. Xwumuueckas
oOcrtaHOBKa U ee ouneHka. 3agaHue wmereoycinoBuil. KomumuectBo AXOB,
oOycnoBuBmiee UYC. OxBuBaneHTHoe koiuuyectBo AXOB. Koadounmentsi,
UCIIONIb3YEMbIE MpU pacyeTe 3KBUBaJeHTHOro konnyectBa AXOB. Omnpenenenue
HKBUBAJIEHTHOI'O KOJHMYECTBAa BEIeCTBA B TEepBUYHOM oOnake. OmpeneneHue
SKBUBAJIEHTHOIO KOJIMYECTBA BEUIECTBA BO BTOPUYHOM OOJaKe€ U BpPEMEHU
ucnapenus. Pacuer riyOuHbI 30HbI 3apakeHus npu aBapuu Ha XO0O. Onpexnenenue
IUIONIA/IM 30HBI 3apakeHus. OnpeeneHre BpeMeHH MMoIX0/1a 3apakKeHHOT'0 BO3TyXa
K 3aJaHHOMY 00bekTy. OmnpeesneHue MpoJoKUTENFHOCTH 3apaXKeHus. 3alluTHbIe
MEPONpPUATHS Ha XUMHUYECKH ONacHbIX oObekTax. CpeicTBa WHIMBUAYAIbHON
3anuThl. CriocoOs! 3amuTsl 0T AXOB. MeaunuHckas HOMOIb MOCTPAJABIIUM MIPH
aBapusax mna XOO. CpoiicTBa aMMHaka M XJOpa, YYUTHIBAEMBbIE IPU OKA3aHUU
nepBoii momoru. CriocoObl U cpeicTBa TUKBUIAINN TIocieacTBui aBapuit Ha XOO.

Pamnanmonnas  Ge3omacHOCTh. Buasl M OCHOBHasg  XapakTepHCTUKaA
MOHM3UPYIOIMX H3aydyeHuil. KopnyckynspHOe M 3J€KTPOMarHUTHOE H3JIy4YECHHUE.
VIcTOYHUKHA paguallMOHHOM  ONACHOCTH, €CTECTBEHHBIE UM  HCKYCCTBEHHBIE.
PanmnoaktuBHblii pacnan. M3oromel. Pammonyxmmnbl. Ilepuon nosypacnana.
DO¢deKkTuBHbI  Tepuoa  ToJiypacmana.  XapaKTepUCTUKH  PaJAHAIlMOHHOTO
U3JTy4yeHUsl. AKTUBHOCTb PaJUOHYKJIMJIOB, BHJbl aKTHUBHOCTH. Jlo3a WM3iIyueHus.




23

Bunpr 103. O6mas xapakrepuctuka. MomHocTh 103. KomnektuBHas 3¢ dexkTuBHas
SKBUBaNIEHTHas j03a. [lonHas kosulekTuBHAs A(PQEeKTHBHAS SKBHBAJCHTHAS J03a.
[TonsiTue «ypoBEeHb pagualUu» M  «ypOBEHb (IUIOTHOCTb) 3arps3HEHUS
pamuonykiuaoM. HPB-99.  Kareropum o6myuaembix sun.  HopmupoBanue
paauaImoOHHONM 0€301TaCHOCTH B CiTydae paauanuonHoi aBapuu. [Ipenensr 103 (IT10).
['uruennveckass OIEHKAa W Kiaccu(ukauus YCIOBHH Tpyna mpu pabore ¢
UCTOYHUKAMU HMOHU3UPYIOIIETO H3Iy4deHHs. MakcuMalbHble MOTEHIIUAIbHbIC
a¢deKkTUBHBIE U YKBUBATICHTHBIE 103bl, X MII/]. JlomycTumasi MOITHOCTh TOJOBOM
noTeHmanbHo 10361 (JIMII]). Knaccudukamms ycnosuit Tpyaa mo P 2.2.2006 —
05. Pamuarnmonnas 3ammra. POO u 30HBI Oe30macHOCTH. MexTyHapoHas mIkajia
Tsokectd  coOeitmii Ha AC. ABapum Ha POO. Krnaccudukanus aBapwuid.
Pagnanmonnas onacHocTh aBapuu. CocTaB BBIOpOCA M BO3JICHCTBUE M3ITyYCHHN 11O
craguam aBapuu (craguu PA). CoctaB 3allUTHBIX MEPOINPUSATHI MPHU aBapUsIX Ha
POO. 3abnaroBpemenHble u onepaTuBHble Meponpusituss P3. 3oHumpoBanue
tepputopuu npu aBapusax Ha POO. 3PA u 3PK. TunoBble pexumbl paguanmoHHON
3amuThel pu aBapusx Ha AC. 30Ha paguallMOHHOIO 3arpsi3HEHUs Ha paHHEW u
pOMeXKyTOUHOM cranusax aBapuu (3PA). 30HMpoOBaHUE BHYTPU 30HBI OTCEICHUS 110
cTereHs M  (DaKTUYECKOTO  3arps3HEHUS  MECTHOCTH.  3OHHPOBaHHE  Ha
BoccraHoBuTenbHOM craaun aBapuu POO. 3PA u 3PK. 3onupoBanue 3PA.
BmemarensctBo u ero mnpuHimunbl. Kiaccupukanus MTpOTHBOPATUAIIMOHHBIX
ykpbituid. Knaccudukanust pannonporekTopoB. THIIOBBIE peXUMBI pagHalliOHHON
3amuThl npu aBapusx ADC.

OcHOBBI 2J1eKTp0oOe30nacHOCTH. be30nacHOCTh CUCTEM CBSI3H.

OBakyallusi HaceJeHus, €€ [MpeAHa3HauyeHue, MOPSJAOK MPOBEICHUS
MEPOIPUITHH TP IBAKYALIUH.

7. 4YC 6oennozo spemenu. Opyoicue maccosozo nopadxcerus. Cospemennas
Knaccuguxayus. /leticmeue nacenenus npu npumereruu OMII.

UpesBblyaiiHbple CHUTyallud BOEHHOI'O BpEMEHHM. SlnepHoe opyxue, €ro
nopaxaromue (akTopbl, 30HBl Pa3pPyIIEHUs, CTENEHU pa3pyLICHUs 3JaHUH,
COOPYXKEHMM, TEXHUYECKHX U TPAHCIIOPTHBIX CPEJICTB. BOZHUKHOBEHNE U pa3BUTHE
M0’KapoB B ropo/iax U Ha 00BEKTaX IKOHOMUKU. 30HBI paAHMOAKTUBHOIO 3apa’keHUs
IIPY HA3E€MHBIX SACPHBIX B3pBIBAX, BO3JEHCTBUE pagvallM¥ U 3JIEKTPOMAarHUTHOIO
UMITyJIbCa Ha TEXHUYECKHE cpeicTBAa. Bo3MOXkKHBIE TOpaKeHUsI JIIOJeH TpU SIEPHOM
B3pbIBe. [laHupyemble cracaTtenbHble M JIpYrHMe€ HEOTIOXHbIE paboThl B 30HAX
ouara sSIEpHOro TMopaxkeHus. Xumuueckoe opyxue. Knaccupukauusa u
TOKCUKOJIOTHUECKHE XapaKTEPUCTUKU OTPABISIOLINX BEILECTB. 30HBI 3apayKEHUS U
ouarn mnopaxeHus. OOBIYHBIE CpEICTBAa MOPAXKEHUS, HUX XapaKTEPUCTUKH,
npopMIakTUKA TOCJIEACTBUNH TMPUMEHEHHUS OOBIYHBIX CPEACTB  MOPAKECHHUS.
buonoruueckoe opyxue. OCHOBHBIE XapaKTEPUCTHKU M 3alllUTa HaceleHUs Npu
MCIIOJIb30BaHUU JAHHOTO THMa opyxus MIL.

8. 3awuma nacenenus 6 upezsviuaunvix cumyayusix. PCU4C. Cmpyxkmypa.
3adauu. I'O P® u paznuynvix cocyoapcms. MYC PD. Dseaxyayus. Ocobennocmu,
3a0ayu.

Enunas rocynmapcTBeHHas cucCTeMa MNPEAYNPEXKIACHUS U JIMKBUJALUU
ype3BpyaiiHbix cutyanusax (PCUC): 3amaum u crpykrypa. TeppuropuanbHbie
noxacuctemsl PCUC. @ynknuonansasle noacuctemsl PCUYC. YpoBHHM yrnpaBieHus u
COCTaB OpraHoB Mo ypoBHsM. KoopauHupyromuye opraibl, OpraHbl yIpaBiIeHUs 110
nenam ['O u YC, opransl MoBceIHEBHOTO yrpaBieHus. I'paxkaanckas o0opoHa, ee
MECTO B CHUCTEME OOIIErocylapCTBEHHBIX MEPONPUSTUNA TPakJaHCKOM 3alUThI.
Crpykrypa I'O B P®. 3agauun I'O, pykoBoactso 'O, oprans! ynpasnenus 1'O, cuibl
I'O, rpaxnanckue opranm3anuu ['O. Ctpykrypa 'O Ha TpOMBITIUIEHHOM OOBEKTE.
[lnanupoBaHre MEpPONPUATHH 1O TPaXJAHCKOW O0OOpOHE Ha OOBEKTax.
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Opranu3anys 3aluTbl B MUPHOE U BOCHHOE BPEMs, CIIOCOOBI 3alllUThI, 3aIlIUTHBIE
coopyxkeHus, ux kinaccudukanus. ObopynoBanue yoOexuil. BrICTPOBO3BOIMMBIC
yoexuma. Ilpocreitimme ykpoitus. [IpoTuBOpamuaniioHHbIE YKPBITHS. YKpPBITHE B
OPUCHOCOOICHHBIX UM CHENMAIbHBIX COOpYXKeHusX. OpraHuzanus YKpBITHS
HaceJIeHUs B Ype3BbIUalHBIX cUTyalusx. OCOOEHHOCTH U OpraHu3alys BaKyaluu
U3 30H Upe3BbIUANHBIX CUTyaluil. MeponpusIThs MEAULMHCKON 3auuThl. CpeacTBa
VHIVBUAYAJIBHOH 3aIMTHI U TOPSAIOK UX UCIOJIB30BAHHUS.
9. Vnpaesnenue bezonacnocmuio scusnedeamenvrocmu. Hopmamueno-
MexXHUYecKas OOKyMeHmayus.

VYnpasienue 6€301aCHOCTBIO KHU3HEIEATEITbHOCTH.

Bomnpockl 0Ge3omacHOCTH KM3HEACATEIBHOCTH B 3aKOHAX M I0J3aKOHHBIX
akrax. OxpaHa okpy»arouieil cpeapl. HopMatuBHO-TeXHHUYECKas: JOKYMEHTALUS 110
OXpaHe OKpyXKawlen cpeasl. MexIyHapogHOe COTPYIHHUYECTBO IIO OXpaHe
OKpyXaromie cpeabl. MOHUTOPUHI OKpyKaroueil cpeapl B PO u 3a pybexom.
ITpaBriia KOHTPOJIL COCTOSIHUSL OKPY’KAaIOLIEH cpenbl. 3aKOHOLATEIBCTBO O TPYIE.
3aKOHOJATENbHbIE aKThl JIUPEKTUBHBIX OpraHoB. Iloi3aKkoHHBIE aKThl 110 OXpaHE
Tpyna. UpesBblyaiiHble CHUTyallud B 3aKOHAax M  IOJ3aKOHHBIX aKTax.
I'ocynapcTBeHHOE yIIpaBJIEHUE B YPE3BbIUYANHBIX CUTYalUsX.

10. Meouxo-buonocuueckue u ncuxoio2uyeckue 0CHO8bl De30NacHoCmu

JHcU3HedessmenbHOCmu

Oxa3zaHue nepBod MEIMLMHCKOM MoMoIlM yromaromeMy. MckyccTBeHHas
BeHTWISIIMS  JierkuX. Ymu6. [lpusnakum ymmba. Pactskenus. Ilpusnaku
pactsbkeHusa. BeiBux. Ilpusnaku. Ilepemom.  Buasl nepenomos. Ilpusnakw.
HauOonee yacteie ocnokHeHHs mepesnomoB. IlepBas mMeauIMHCKas MOMOUIb IpU
pacTsHKeHHSX, NepelnoMax | BbIBHXax. VMmoOwimsamuss W cpenctBa  e€
noctmxkeHus. Oka3zaHue INEpBOM MEIUIMHCKOM IMOMOIIM IPHU TEPMHUUYECKUX U
XUMHUECKHX oxorax. Krnaccudukamus osxxoroB. OlleHKa IUIOHIaAM  OKOTa.
OsxoroBast Oone3Hb. Cramuu. OsxoroBbiii mok. OcTpas 0KOroBas TOKCEMHS,
0’KOroBasi CENTUKOTOKCEMUS, pEeKOHBajleclieHIMs. [lepBas MeaMIIMHCKAs NOMOIIb
npu otpasienun C/ISAB u OB. Knaccudukanus. JlefictBue Ha opranus3m 4eioBeKa.
[lepBast wmenuuuHckass mnomomlb. CepaeyHO-cOCyqUCTas HEIOCTaTOYHOCTh —
00MOpOK, KoJarc, mok. Oka3aHue nepBoi MEAUIMHCKON U IOBpaueOHOM ITOMOIIH.
Koma. IlepBasi memunmHCKas W JoBpadyeOHas moMmoIllb. Bumiel, kiaccuduxaius,
JUAarHOCTHKA W OKa3aHWE IEpBOM IOMOINM IIPU KpOBOTe4YeHHAX. Kposomoteps.
Hanoxenune xryra. Pansl. IlpaBwiia u mpuemsl HanokeHus nNOBsA30K. llepsas
MEJIULUHCKAs IIOMOIIb IIpU OTMOpPOXKECHUU. DU3NOIOrMYECKUEe HU3MEHEHUsS W
npusHaku otMopoxeHus. Kiaccupukauusa nopaxenuil. [{eficTBue 31eKTpUUECKOTro
TOKa Ha d4ejoBeka. Tepmuueckoe. OneKkTposuTudyeckoe. buomormyeckoe.
Onektpuueckuii oxxor. Kmaccudukanus m BHABI 0)KOTOB. DJIEKTPUUECKHE 3HAKH.
Onextpuueckuit ynap. Knaccudukauusa. Bo3MoxkHble MyTH Toka uepe3 Telo
yenoBeka. [lepBas MeIMIMHCKAs TOMOIb MPU MOPAKEHUH DIIEKTPUYECKUM TOKOM.
IlepBasgs MeIUMUMHCKas IMOMOIIb IIPU TEIUIOBOM U COJIHEUHOM YyJapax, NpU3HAKU
nopaxenus. [lonsTue u omnpeneneHus 310poBbsi. OO0IIEONMOTOTHYECKOE 3/10POBBE.
IHonymauronnoe. MuauBuayansHoe. DaxkTophl, BIUAIOIIKME HA 310POBLE JIIOJICH.
[lepBuuHas, BTOpUYHAs W TpPEeTUYHas MNPO(UIAKTHKA HAPYIIEHUH COCTOSHUS
310POBBAL.

AHaTOMO-(pHU3HOIOTHYECKHE U TCUXOJIOTHYECKUe BO3JEHCTBUS Ha 4YeJIOBeKa
OMacHBIX M BpeOHBIX  (akTOpoB  mpu  paboTe C  3alIUIICHHBIMU
aBTOMATU3UPOBAHHBIMH CUCTEMAMH.

IIcuxonoruyeckass yCTOMYMBOCTH B Upe3BbIUAWHBIX cUTyanusx. Hopma
IICUXOJIOTMYECKOTO 310POBbsl, IICUXOJIOTUS PUCKA, PETYIALHS NCUXOIOIMYECKOTO
COCTOSIHUSI, ICUXOJIOTHYECKOE BO3JCHCTBUE Ha JII0/IeH OOCTAHOBKM Ype3BhIYANHON
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CUTyaluu, I/I,I[eHTI/I(i)I/IHI/IpOBaHI/Ie JIMYHOCTH, TICUXOJIOTHYSCKHI
CONHaJIbHO-IICUXOJIOTHYCCKHEC OTKJIOHCHHA B ‘-IpG3BBI‘I&fIHBIX
A€3aJalITUPOBAHHOCTE JIMYHOCTHU, TIOCTTPaABMAaTHYCCKUEC paCCTPOﬁCTBa.

MOPTpET,
CUTyaluiXx,

Tpyoo Cornacno pabouemy yuyeOHOMY IUIaHY KypC YMTAeTCs B MOJHOM OO0BEME B
émKocmob teueHue 2 cemectpa 2 3ET / 72 gaca.

(e /
uacwl)

Dopm B xoHIe 2-ro cemecTpa npeaycMOTpEH 3auent.

a umoz2o8020
KOHMPO.IA
3HaHUU
AHHOTaUs y9eOHON AUCITUTUTHHBI
Vuebnas nucuumumina «S13bIKU IPOT'PAMMMPOBAHMU S »

Lens Heanb kypca — oOyyeHue CTyAeHTOB (yHIAMEHTAIBHBIM 3HAHHUSM B 00JacTH
usyueHus 00BEKTHO-OPHUEHTUPOBAHHOTO TPOrPAaMMHUPOBAHUS U BBIPAOOTKA MPAKTHYECKHX
OUCYUNIUHbl | HABBIKOB IPUMEHEHUS STUX 3HAHUU MIPU CO3JaHUH MPOTPAMMHBIX TPOYKTOB.

Kowmn [locne wm3ydenust kypca "S3bIKM IpPOrpaMMHUpPOBAaHHUA" BBIMYCKHUK JIOJKEH
emeHyuu, 00Ja1aTh CIeayIUMU MPodhecCnOHATbHBIMU KOMITETEHIIUSMU |
dopmupyemoi - CIIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIC TCHICHITUN Pa3BUTHUS WH()OPMATHKH
e 6 | 1  BBIYUCIUTENBHONW  TEXHUKH, KOMIIBIOTEPHBIX  TEXHOJNOTMH B  CBOEH
pe3yiomame | Ipo(eCCUOHATIBHONW JESTENbHOCTH, pPadoTaTh C MPOTPaMMHBIMU CPEICTBAMHU

0c80e | IPUKITAHOTO, CHCTEMHOTO | CriennanbHoro HazHauenus (OITK-7);

HUs - CIIOCOOHOCTBIO HCIOJB30BaTh S3bIKM W CHUCTEMBI IMPOTPAMMHUPOBAHUS,
oucyuniunsl | UHCTPYMEHTAIIbHbBIE cpencTBa JUTSt peuieHus npodeccuoHaNbHBIX,
UCCIIeIOBATEIbCKHUX 1 MPHKIAAHBIX 3a1a4 (OI1K-8);

3nanu CTymeHT B paMKax JaHHOTO Y4eOHOTO Kypca JOJDKEH 3HATh OCHOBBI
s, ymenus u | ”HGOPMATHUKH, TIPEACTABISITH YCTPOilcTBO DBM 1 opranmusaiiiio BEIYUCIUTETHFHOTO
HABbIKU, mpolecca, a Tak)ke UMETh MPEeCTaBlIeHUE 0 paboTe ONepallnOHHON CUCTEMBI, 3HATh
nonyuaemvle | ONEpPaTOpPbl U KOHCTPYKIMH si3bIK0B C++ 1 Java.

68  npoyecce CTyneHT B paMKax JaHHOTO Y4eOHOTO Kypca JIOJDKEH yMeTh: GOopMyIupoBaTh
usyueHus W BBINIOJHATH  KOHKPETHBIE  3aJau MO0  OOBEKTHO-OPUEHTUPOBAHHOMY
oucyuniunsl | IPOTPAMMUPOBAHHIO, TPOEKTUPOBATH JIOTMUECKYIO CTPYKTYpY TMPOTPaMMBbI H
peann30BbIBaTh €€ B BUJIE HMEpapXUU KIACCOB; yMETh aOCTparupoBaTh CBOMCTBA
00BEKTOB PEaIbHOTO MUPA U MPEICTABIATE UX B mporpamme cpenctBamu OOIT;
CtyaeHT B paMKax JaHHOTO y4e€OHOTO Kypca JODKEH BIIAJICTh HABBIKAMU:
MPAKTUYECKON pabOTHl B HHTETPUPOBAHHOM Cpefie pa3paboTKU MPOTPaMM.

Kpam COILEPXKAHUE JUCHUITJINHBI
Kas

xapak 1. VisualStudioC++.
mepucmuxa Hctopust co3manust U cranmaptuzanus s3pika C++. 3HakomcTtBO ¢ Visual

yuebn | Studio C++. KOMIIOHEHTBI HMHTErPUPOBAHHOW cpenbl paspaborku. Cosnanue
ol MpoekTa nporpamMmsl. PenaktupoBanue nporpaMMbl. KoMIumsiius v BHIIOJIHEHHE.
oucCyUNIUHbL 2. Onpenenenne nepeMeHHbIX. DyHIaMeHTAIbHbIE TUIIBI TAHHBIX.
(ocHogHble OObsiBIIeHHE M OIpeaeleHre TNepeMeHHbIX. VHuimanu3anus nepeMeHHBIX.
boxu u | Jlutepansuble KoHCTaHTHL. baszoBeie Tumbel char, int, long, bool, float u double .
membi) Paznmuune 3HAKOBBIX W O€33HAKOBBIX  mepeMeHHBbIX. CHHOHUMBI  THIIA.

[lepeuncnumblii THUIL.
3. ba3zoBble omnepanuu BBOAA/BbIBOAA. YCJIOBHBIH  Omeparop.

OmnepaTopbl HMKJIA.
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BBon/BeiBOT Ha KOHCOJIL. Moaudukaropsl BBOJA/BBIBOJA. Y CIIOBHBIN
omepatop if-then-else. Jlormueckue onepaumn &&, ||, !. Omneparop switch.
Omnepatops! nukia B C++. Onepanuu ++ u --, npedukcHas u nmocrukcHas dopma.
Jocpounslii BeIxoa U3 mukia. Oneparop npoAaoHKeHHUs [UKIIA.

4. ba3zosble oneparopbl u onepanuu C++.

Oneparop mpucBamBaHus. Apudpmerndeckne onepanuu. [loOUTOBEIC
omepan  &,|,~,". Omnepanun cagura <<, >>  COBMEIICHHBIC OIEPATOPHI
MIPUCBAWBAHMUS.

5. MaccuBbI M yKa3aTeJIn.

Omnpenenenne maccuBoB B C++. MHunnanu3anus MaccuBoB. MaccuBbI CTPOK.
MmuoromMepHbie MaccuBbl. KocBeHHBIN gocTyn K qaHHbIM. OObsIBICHHE yKa3aTesei
U omepaiusi B3sATHS aapeca. AnpecHas apudMeTrwka - omepanuu ++, — u [| s
yKa3zaTesel. DKBUBaJIEHTHOCTh MACCUBOB U yKa3aTeJen.

6. DyHKkuMu.

Omnpenenenne Qynkuuii. [lepenaua mapameTpoB Mo 3HAYEHHUIO U MO CCHUIKE.
Ob6unacte BuguMocCTU nepeMeHHbIX. PekypcuBHble pynkuuu. [Ipouenypsi. Bozpar
3HAYEHUSI.

7. CTPYKTYPBI U KJIACCHI.

Onpenenenne CTpykTypbl. WHunmanuzamusi  cTpykTyp. CTpyKTypsl ¢
ykazatesnsimu. Kiace — ocHoBHoe nonsarue OOIL. Onpenenenue kiaccoB B C++.
[IpuBartHbie, MyOIUYHBIC U 3aIUILEHHBIE METOBI M TIEpeMEHHBIE Kiacca. Jloctym k
MoJIsIM U MeTo1aM Kkiacca. KoHcTpykTops! kitacca. Kiacchl kak MexaHu3M cO3/IaHus
MOJIb30BATEIBCKUX THIIOB.

8. lecTPYKTOPBI KJIACCOB M Meperpy3Ka onepamnuii.

JlonomHUTEbHBIE CBEIEHUSI O KOHCTPYKTOpPE KOMUpOBaHUs. JlecTpyKTOpbI

kyaccoB. [leperpyska MeTo10B kiacca Kak oJuH u3 npuHuunos OOIL.
9. HacsieroBanue KJaccoB M BUPTYajibHble PyHKIMU.
bazoBeiii kmacc. Tumbl HaciaenoBaHus. MHOXECTBEHHOE HACJEIOBAHUE.
Bupryaneubie pyHkuuu. Yuctbie BUpPTyaibHble QYHKIMH. AOCTPAKTHBIE KIIACCHI.
10. Konreiinepsl
Onpenenenne xkoHTelHepa. Onepanun kKoHTelHepa. KoHTelHepsl ¢
OpsIMBIM,  TIOCIENOBATENbHBIM M acCCOLMATHBHBIM  goctynoMm.  CrhusiHue
KOHTEHHEpPOB. TuUIbl KOHTEWHEPOB — MAacCCUB, CIHCOK, MHOECTBO, CJIOBaph,
ouepelib, CTEK.
11. daiijabl 1 MOTOKU
Knaccudukanus mnorokoB. [loakmrodyeHne moTokoB. Ormnepamnuu
BBOJIa/BhIBOSIa. CocTtosinue moToka. @aitnoBble TOTOKH. CTPOKOBBIE MOTOKH.
[To3unoHupoBaHUE B MOTOKE.
12. II1a0Ji0HBI KJIACCOB U CTAaHAApTHas Ondanoreka kiaaccos STL.

Onpenenenune 1madnoHa kiacca. Meroabl ¢ 1mrabnoHamu. CTaHmapTHBIE

kiaccel oubmmorexu STL.

13. C++ pas mnargopmser NET.

Huanexktr C++/CLI — ocHOBHbIE OTIHYHMS OT Kjiaccuyeckoro C++.
Apxurekrypa .NET, ynpaBnsiembiii KO, CCBLTOUHBIE KIIACCHI.

14. Co3nanue npunoxenuss Windows Forms.

Coszpmanmne mpoekra WindowsForms. [I'paduueckuit nuzaitnep. Ilanens
uHCTpyMeHTOB. Obmas crpykrypa npoekta. Kiacc Form — cBoiicTBa, cTpyKTypa
Kjacca. OneMeHTsl ynpasieHus Label, Button u TextBox. Mx o6mwue cBolicTBa.
O06paboTYMKH COOBITHIA.

15. PaGora ¢ quasorobiMmu okHamu B Windows Forms.

Cranmaptaeie guanmorn OpenFile u SaveFile. JloGaBnenue ¢uibTpoB B

muanorn. Dyakius Bbi3oBa nuanora ShowDialog(). Bospar u3 amanora u




27

oTpenesieHue crocoda Bo3Bpara.
16. Dnement ynpasienusi RichTextBox.

Hasnauenne snementa ympasieHusi RichTextBox. Ero cpoiictBa. 3arpyska
TekcTa U3 (paina u coxpanenue B daiine. Popmar PlaneText — paboTta ¢ mpocTbiM
tekctoM. @opmar RichText — pabora ¢ TEKCTOM, IOMYCKAIOIIUM pPa3JIMYHbIC
mpudTe! 1 1Bera. Popmar UnicodeText — pabora ¢ Tekctom B koaupoBke FOHMKO.
Crannmatsbeiii quanor Beioopa gonrta FontDialog.

17. PaboTta ¢ MeH10.

JloGaBieHre K mporpaMme sjeMeHTa ympasieHust MenuStrip. Jlobasienue
HOBBIX 3JieMeHTOB MeHio. Cosmanue mnoameHto. Ompenenenue u pabora ¢
«ropsSuMMu» KiaaBumamu B MeHIO. Co3naHue 00paOOTYMKOB COOBITHI BBIOOpa
3IIEMEHTA MEHIO.

18. I'pa¢uka B Windows Forms.

['papmyeckas cuctema koopamHar. Kmacc Graphics. ba3oBble TpUMHTHBEI
pPHCOBaHMsS — JIMHHUH, MPSIMOYTOJbHUKH, MHOTOYTOJIbHUKH, 3iutuncel. Kiacc Pen.
Knacc Color. PucoBanue criaifHOBBIX (DYHKITHIT BTOPOTO TOPSIKA.

3anuBka ¢uryp ¢ momornbio KucTH. basoBeienpumutubl FillRectangle,
FillEllipse, FillPolygon. AGcrpaktHbiii kiacc Brush u ero KOHKpeTHbIC peann3aniu
SolidBrush u GradientBrush. Pucosanue oopa3os DrawlImage.

19. Aanmanusa B Windows Formes.

Onement ynpasienus Panel. Pabora ¢ Taiimepom. O6padoturk coObiTus Paint
B TIAHEJIH.

20. UcTopus u pasBuTtHe a3bika Java.

[Ipoucxoxaenue s3pika Java. DBomonus Java u  HyMmepanus BEpCH.
OcHoBHbIE NPUHIMIBL fA3bIKa. BupryanpHas mamumHa Java u GaiiT-xox. Java u

WHTEpHET.
21. Tunbl JaHHBIX MEPeMEHHbIE U MACCUBBI.
Crporas Tunusamuss B Java. DIJIeMEHTAapHbIE THUIIBI — LEJIOYUCIECHHBIE

3HAYCHHS, TUIBI C IUIABAIOIICH TOYKOW, OYyNEeBCKUU THUI, CUMBOJBL. KOHCTaHTHI
tunoB. [lepemeHHble. ABTOMaTHYeCKOe MpeoOpa3oBaHHWE M NPUBEACHUE THUIIOB.
Maccussl.

22. Onepanuu B si3bIKe Java.

Apudpmernueckue onepauuu. [looutossie onepauuu. Onepanny CpaBHEHHUS.
bynesckue noruueckue omnepauuu. Omnepanuu mnpucBauBanusd. Omnepanus 7.
IIpunopureTs! onepanuii.

23. Ynpasasionue onepaTopsl.
Omneparopsl BeiOopa. OnepaTops! ukia. OnepaTopsl epexoa.
24. Knaccol 1 Hac/1el0BaHue.

Ob6mas ¢opma knacca. OObsaBIeHUs mnone U MeTofoB. KOHCTPYKTOPHI.
KmtoueBoe cnoBo this. IlpuBartHele M mnyOnauuyHBIE MMOAS W METOJBI Kiacca.
Craruyeckue wieHsl ki1acca. OcHOBBI HacnenoBanus. KiroueBoe cioBo super.

25. IToacrcrema rpapuyeckoro uaTepdeiica Swing

[Tpuunnbl mossienuss Swing. OcHOBHbIE cBoiicTBa Swing. JlerkoBecHble
KOMITIOHEHTbI, HacTpauBaemble cTuiu. AWT kak ocHoBa Swing. ApxHUTeKTypa
MVC. KomnoneHntsl u KoHTeWHepbl. [lommepxkka coObiTuii. Jlucnerueps
KOMITOHOBKH.

26. MeTKHN KHONIKM U o0pamJieHHe.

O6mue cBemenus o0 oOpamnenun. Mertku.  BkimroueHue
rpaguyeckoro M300pakeHHsi B cocTaB MeTkH. JleaktuBarmusi meTku. OOmme
cBeneHuss 0 KHomkax. OOpabGoTka coObiTHI agedicTBuil. OOpaboTka coObITUIH
anemenTa. OOpaboTKa COOBITHII 3JIeMEHTa COCTOsIHUs. Pa3mereHne n300paxeHus
Ha KHOTIKE.
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27. PabdoTa ¢ MeHI0.
Oomue ceenenus o MeHro. Kimaccer JMenuBar, JMenu u JMenultem.

Co3znanue rmaBHoro MeHro. Knasumm Obictporo nocrymna. Co3naHue KOHTEKCTHOTO
MEHIO.

28. I'pajuxa B Java.

Meton paint() kmacca Component. I'paduueckas cuctema KOOPAUHAT.
Kiaccer Graphics u Graphics2D. bazoBble TpMUTHBEI pUCOBAHHS.

29. Auumanusa B Java.

Komnounenrsr JFrame, JWindow wu JPanel. Ilomyuenwe rpaduueckoro

KoHTekcTa. Pabora ¢ TtaiimepoM. IlepepucoBka KkommoHeHTa. JlBolHas

Oydepuzarnus.
Tpyooémxoc CornacHo pabodyemy yuyeOHOMY IUIaHYy KypC YMTAeTCs B MOJHOM 00BEME B
mo  (3.e. /|teuenme 2 u 3 cemectpa 9 3ET / 324 vacos.
uacwl)
Dopma B xonne 3-ro cemecTtpa mpeaycMOTPEH IK3aMeH, a B KOHLIE 2-TO ceMecTpa
Umo206020 3aver.
KOHMpO/is
3HaHUU

AHHOTanYs yueOHON AUCIMILIUHBI
Yuebnas qucuummHa «®@U3NYECKAS KYJIbTYPA U CITIOPT»

Lenv Heas gucuumumbel «®Dusnyeckas KylabTypa» COCTOMT B (hOopMUpOBaHHH
151 CIOCOOHOCTBIO HCIIONIB30BaTh pa3zHoO0Opa3Hble (OpMbI (HUBUYECKON KyIbTYypHl H
UHbI CIIOpTa B MOBCEIHEBHOM JKM3HU JJII COXPAHEHUS U YKPEIUIEHUS CBOErO 3[0POBBS U

3JI0pOBbsI CBOMX OJIM3KHX, CEMBU U TPYJOBOTO KOJJIEKTUBA JUI KAYECTBEHHOW >KU3HU
1 3¢ $eKTUBHON NPOoPeCCHOHATBHON AESITENbHOCTH.

Komn - CriocoOHOCTh UCMONIBb30BaTh METOJbI M CPEACTBA (PU3NYECKON KYIbTYpbI JUIs
emeHyuu, o0ecrniedyeHns MOJTHOLUEHHON COIMalIbHOM U mpodeccruoHanbHol aedrenbHocTu (OK-
popmupyemot | 9).

e 8
pe3yiemame

oceoe
HUs
OUCUUNTUHDBL

3nanu ITo oxoHYaHNM U3YYEHUS Kypca CTYJIEHT JIOJKEH:

A, YMeHus u 3HaTh:

HABBIKU, — IIEHHOCTHU (PU3NYECKOM KyJIbTYpPHI M CIIOPTA; 3HAUEHUE (PU3UUECKOM KYIbTYpHI B

noiydaemvie |KU3HENEATEIbHOCTH 4YEJIOBEKA; KYJIbTYPHOE, HCTOPUYECKOE Hacleque B 00JacTH

6  npoyecce |(HU3NYECKON KYIbTYPBHI;

usyyeHus — (hbakTOpBI, OMpeAeNsoNue 3I0pOBbE YeNIOBEKa, MOHSITHE 3J0pOBOro oOpasa

OUCYUNAUHBL | KU3HHU U €r0 COCTABJISIOIINE;

— IPUHLIUIIBI ¥ 3aKOHOMEPHOCTH BOCIIUTAHUS U COBEPIICHCTBOBAHUS (PU3NYECKUX
Ka4yecTB;

— CIOCOOBI KOHTPOJII M OLEHKH (DU3MYECKOTO pa3BUTUA U (UBNYECKOU
MIOATOTOBJIEHHOCTH;

— METOJINYECKUE OCHOBBI (u3nueckoro BOCIUTAHMS, OCHOBBI
CaMOCOBEPILICHCTBOBAHMS (DU3MYECKHX KAueCTB W CBOMCTB JIMYHOCTH; OCHOBHBIE
TpeOOBaHUSI K YPOBHIO €ro TMCHUXO(QHU3UYECKOW TMOArOTOBKM K KOHKpPETHOU
npoeCCUOHATPHON ~ NIEATENIbHOCTH; BIUSHHE YCIOBHM W Xapakrepa Tpyna
crielfagucTa Ha BBIOOp coaep:KaHMsl MPOU3BOACTBEHHOM (U3MUECKON KYNbTYpHI,
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HaIpaBJICHHOTO Ha MOBBINICHNUE TPOU3BOIUTEIHFHOCTH TPY/IA.
YMerTh:

— OIICHUTh COBPEMEHHOE COCTOSIHUE (PM3HYECKOU KYJIbTYpPHI U CIIOPTa B MUPE;

— IPUACPKUBATHCS 3JOPOBOTO 00pa3a KU3HHU;

— CaMOCTOSATEJIbHO TOJIJICP)KMBATh U Pa3BUBATh OCHOBHBIE (PM3MYECKUE KauyeCTBa
B Tmporecce 3aHATUH (DU3MYECKMMH YIPAXKHEHUSMU; OCYIIECTBISATh MOJ00p
HEOOXOIUMBIX MPHUKIAAHBIX (U3HUYECKUX YIPOKHEHHH IS aJanTalii OpraHu3Ma K
Pa3IMYHBIM YCIOBUSM TPYAA U CIIEMU(UICCKUM BO3ACUCTBUSIM BHEITHEH CPE/IbI.

Bnaners:

— pa3IMYHBIMU COBPEMEHHBIMH MOHATHSIMH B 00JIACTH (PU3NIECKOU KYIBTYPHI;

— METOAWKAMH W METOJaMH CaMOJUArHOCTUKH, CaMOOIICHKH, CpEeACTBAMU
037I0POBIICHUS ISl CAMOKOPPEKIIUU 370POBbsI Pa3IMUHbIMH ()OpPMaMU JIBHTATEIHHOU
NEeSATEILHOCTH, YAOBJICTBOPSIOIMIMMH TMOTPEOHOCTH 4YEJIOBEKa B palMOHAIBHOM
WCIIO0JIb30BaHUH CBOOOHOTO BPEMEHH;

— METOJIaMH CaMOCTOSITEILHOTO BbIOOpa BUAA CIIOPTa MJIM CUCTEMbI (PU3HUYECKHUX
YOPOKHEHUN I YKPEIUJICHUSI 370POBbS; 3/I0pPOBbECOEPEraroluMU TEXHOJIOTHUSIMU;
CpelIcTBaMH W METOJaMH BOCIUTAHMS TPHKIAJHBIX (HU3UYECKUX (BBIHOCIUBOCTD,
OBICTPOTA, CHJIA, THOKOCTh M JIOBKOCTh) M TICUXUYCCKUX (CMEJIOCTh, PEIIUTEIHHOCTD,
HaCTOMYMBOCTh, CaMOOOJIalaHne, U T.I.) Ka4yeCTB, HEOOXOAUMBIX JUIsl YCIICIIHOTO U
7((HEeKTHUBHOTO BHITIOJTHEHHS OMPEICTICHHBIX TPYJIOBBIX JIeHCTBUN

Kpam

Kas

xapak

mepucmuxka

yuebH

ou
OUCUUNTUHBL
(ocHo8HbIE
O10KU
membvl)

u

1. 'mmuactuka. OCHOBBI TEXHUKH 0€30MaCHOCTH HA 3aHSTHUSIX THMHACTUKOM.

OcHOBBl  NpPOM3BOACTBEHHON  rumHacTuku. CocTaBiieHHE  KOMILIEKCOB
yIpaxHeHUH (pa3IuyHble BUIOB U HAIIPABIEHHOCTU BO3JCHCTBHS).

2. Jlerkas arnermka. OCHOBBI TEXHHKH O€30IMACHOCTH Ha 3aHATHUAX JIETKON
atnetukoi. O3HakomiieHHe, OOyuyeHUE U OBJIAJICHHE JBUraTEIbHBIMU HaBBIKAMH U
TEXHUKOHM BUIOB JETKoN aTineTuku. COBepIIeHCTBOBAHNE 3HAHUN, YMEHU, HAaBBIKOB U
pa3BuTHe (HU3MUECKUX KAYeCTB B JETKON aTIIETUKE.

3. Mepbl 0€30MacHOCTH Ha 3aHATHSAX JETKOW aTiIeTHKOW. TeXHUKa BBIOJHEHUS
JIETKOATJIETUUECKUX  YIPaKHEHUH. PazBurtue buznuecKkux KauecTB u
(YHKIIMOHATBHBIX BO3MOYKHOCTEH OpraHuM3Ma CpeJICTBaMHU JIETKOH  aTJIETHKU.
CrneuunanbHast (u3nueckas TOJATOTOBKAa B pPa3jMYHBIX BUAAX JETKOW AaTIeTHKU.
CriocoObl 1 METOJIbI CAMOKOHTPOJISI MIPU 3aHATUAX JETKOM arieTukod. OcoOEHHOCTH
OpraHM3aliy U TUTAHUPOBAHMS 3aHSATHH JETKOW aTIETUKOW B CBS3M C BBIOpaHHOMU
npodeccueii.

4. CIOpTUBHBIE UTPHI.

OCHOBBI TeXHUKU 0€30MaCHOCTH Ha 3aHITHUSIX CIIOPTUBHBIMU UTpaMu. backeTtOour.
Boneit6on. @yr6os. HactonpHbiii TeHHNHC. BaaMUHTOH.

5. Cnennanusanus.

N36pannbiii Bua cropra. OO0miast U cnenuanbHas (U3UYecKas IMOATOTOBKA B
n3bpanHoM Buzae cnopta. CHOPTHBHOE  COBEpPUICHCTBOBaHME. YyacTue B
copeBHOBaHMAX. [lomonip B cynencTae.

6. 3akperieHre MaTepuaina.

Bunbel u  sJeMEHTHI BUIOB JBUTATEIbHOW aKTUBHOCTH, BKIIIOYCHHBIX B
MpaKTUYEeCKHE 3aHiATHsA B ceMecTpe oOydeHus. IloAroroBka K TECTUPOBAHHUIO
¢bu3nueckoil 1 PyHKIMOHAIBHOMN MOATOTOBIEHHOCTH, C/1aya KOHTPOJIbHBIX UCTIBITAHUI
Y 3a4€THBIX HOPMATUBOB.

7. TlmaBanme. OCHOBBI TEXHUKH O€30MACHOCTH Ha 3aHATUSAX IO IJIABAHUIO.
HauvanbHoe oOyuyenue miaBanuio. [loaBwkHble urpel B Bojge. OCBOEGHHE TEXHUKHU
crioco0oB miaBanus. CtapTel ¥ mMoBOpoTHl. [IpaBmiia moBeaeHus Ha Boje. CraceHue
yTOMAONIUX, TepBas nmomollb. O0mas u crnenuaibHas MOAroTOBKA IUIOBIA (00mmme U
crienajgbHble YIOPaKHEHHS Ha cyimie). AkBaadpoOuka. I[IpaBuna copeBHOBaHUH,
OCHOBBI CY/ICHUCTBA.
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8. JIbpkHbBINA criopT. OCHOBBI TEXHUKH O€30MACHOCTH HA 3aHATHUSAX IO JBDKHOMY
cnopty. OcBoeHHE TEXHHMKHU JILDKHBIX X0J10B. [ToBopoThl. [logbemsbl U crycku ¢ rop.
[Ipoxoxxnenue qucranuuu. [IpaBusia copeBHOBaHUIA, OCHOBBI CYICHCTBA.

Tpyooémxoc 23ET /72 gaca
mo
(3.e. /uacwl)
Dopma 3auer.
UmMo208020
KOHMpOJis
3HaHUU
AHHOTanYs y4eOHON JUCLMILIMHBI
Vuebnas qucuuumaa «MCTOPUS»

Lenv Heap wusyuenus aucuuinabsl «Mcropus OtedecTBay SBISIETCS OCBOCHHE
U3y4yeHus ucropun Poccum ¢ OpeBHEMIIMX BPEMEH 10 HAIIMX JIHEW, C y4€TOM H3MEHEHUU
OUCYUnIUHbl | TEPPUTOPHANIBHBIX TPaHUIl CTPaHbl, COCTaBa HAPOJOHACEICHHS, SBOJIOIHUH

rOCYJIapCTBEHHOT'O CTPOSI, Pa3BUTHS HAPOJIHOTO XO3S1CTBA, OOIIECTBEHHON MBICIIA U
MOJIMTUYECKUX JBWKEHHUM, KynbTypbl. OOIIas 1enb MpenojaBaHus Kypca —
(hopMUPOBaHHE TPAMOTHBIX M TBOPUYECKU MBICIISIINX CHCIIHATUCTOB.
[TpenmeTom u3ydeHus: NaHHOW y4eOHON MUCIHUILIMHBI SBJsieTcs uctopus Poccun
OT e¢ HCTOKOB JO CErOJHSIIHETO JHS, B TpeAeliaXx IOCTOSHHO MCHSIBIIUXCS
TEPPUTOPUATBHBIX PAMOK CTpaHbl, HapoIbl, B Kypce OTeYeCTBEHHOW HCTOPUU
W3Y4aeTCs MCTOPHSI POCCHUHCKOTO TOCYAApCTBA; MCTOPHS OOIISCTBEHHOW MBICIH U
MOJIMTUYECKUX JBUKCHHI, UCTOPUS KYIbTYpPhl HAPOJIOB HACETSIONINX HAIIy CTPaHy.
Komnemeny [Tporniecc u3ydeHust TUCIUTIIMHBI HANpaBJieH Ha (pOopMHUpPOBAHUE CIIETYIONTNX
uu, KomnemeHyuil'
Gopmupyem - CIIOCOOHOCTBIO TIOHUMATh JBUXKYIIHE CHIIBI U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
vle 6 | Ipoliecca, poJib JIMYHOCTH B HCTOPUH, TMOJUTUYECKOW OpraHu3aiuu OOIIecTBa,
pe3yibmame | YBOXUTEIBHO U OEPEKHO OTHOCUTHCS K OTCYECTBEHHOMY HCTOPHUYECKOMY HACIICIHIO
ocsoe | (OK-3);
HUsl
OUCUUNTUHBL

3uan B xone nzyuenus kypca «OTe4eCTBEHHOW UCTOPUIY CTYICHTHI JOKHBI 3HATh!
usl, yMeHus u - 00 OCHOBHBIX U COOBITHUSIX, SIBJICHUS U TMpolieccax OTeduecTBEHHON UCTOPHH, O €€
HaBbIKU, MECTE B KOHTEKCTE MUPOBOH UCTOPHH;
noxyyaemoie - 0 KJIOYEBBIX METOJOJIOTHUECKUX, HUCTOPHUYECKUX H HCTOYHUKOBETYECKUX
6 npoyecce | mpobiemax OTEeUeCTBEHHON HCTOPHH;
u3yyeHus - BaOXHEHUIIME TOHSITHS, TEPMUHBI U UX OMpEAeNCHUs, UMEHa, reorpapuvecKue
oucyuniuxbl | HA3BaHWS U JATHI, CBSI3aHHBIC ¢ UCTOpHeH Poccuu;

yMeThb:
- BBIpa0OTaTh COOCTBEHHYIO TO3HUIIMIO B OTHONICHUH H3YyYaeMBIX HCTOPHUICCKUX
npobiuem;
- YMETh OPHCHTUPOBATHCS B HCTOPUICCKOM.
Tpyooémxoc 3 3ET /108 gacos.
mo
(3.e. /uacwr)
Dopma 3a4eT
UmMo206020
KOHMPOJIsL

3HAHUL
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AHHOTaus y4eOHON AUCITUTUTMHBI

Vuebnas qucnummnaa «OCHOBBI ITPEJINPUHUMATEJIbCKOU JEATEJIBHOCTH

B TIPO®ECCUOHAJIbLHON C®EPE»

Llenv |lenb: wucnonb3yss CcoOBpeMeHHbIE O00pa30BaTENbHBIE TEXHOJIOTUHU MO3HAKOMHUTD
U3y yeHus CTYACHTOB C MOHSATHWHBIM amIapaToM, JIKAI[UM B OCHOBE JESATEIBHOCTH JHOOO0TO
oucyuniunsl |TpeAnpUuHUMAaTeNs, chopMUPOBATH CUCTEMY MPOGECCHOHAIbHBIX 3HAHUM, YMEHUN U

HaBBIKOB B BOIIPOCaX MOHWMAaHHs 3aKOHOB M MPUHIUIIOB, IO KOTOPHIM Pa3BUBACTCS
peIPUHUMATEILCTBO, CYIIECTBYIOIIUX B HEM MTPOOJIEM.

Komn - CIIOCOOHOCTBIO aHATM3UPOBATH COLMAIBFHO 3HAYUMBIE SIBJICHUS U MPOLIECCHI, B
emeHyuu, TOM YHCJI€ TOJUTHYECKOTO U 3KOHOMHYECKOIO XapakTepa, MUPOBO33pEHUYECKHE U
Gopmupyemor | punmocodckre TPoOIEMBI, MPUMEHATH OCHOBHBIC TIOJNIOKEHUS H  METOIBI
e 6 | TYMaHUTApPHBIX, COIMATLHBIX U YKOHOMUYECKUX HAYK MPU PEHICHUH COLUATbHBIX U
pesyremame | npodeccruoHanbHbIx 3a1au (OK-2);

oceoe - CIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBBI NMPABOBBIX 3HAHUN B PA3IMYHBIX chepax
HUsl xusuenestenpaoctu (OK-4);

OUCYUNTUHBL
3nanu Jis ycnenHoro OCBOSHHsI JUCIUTUTHHBI CTYACHTHI A0JIZKHBI 3HATD!
A, yMeHus u - TEOPETUYECKHE OCHOBBI IPEITPUHUMATEIbCTBA;
HABbIKU, - 3aKOHOJATEJIbHBIE ¥ HOPMAaTHUBHBIC aKThl, pPETJIAMEHTUPYIOIIHNE
noaydaemvie |TMPEANPUHUMATENBCKYIO NESTENILHOCTh HAa TeppuTopuu Poccuiickoit denepanuu;
68  npoyecce HMeTh HABBIKHU:
usyueHus - BbIOOpa OpPraHU3aIMOHHO-IPABOBOM (HOPMBI MpeANPUHUMATEIbCKON
oucyuniunsl | 1€ATEIbHOCTH;
- MPUMEHEHHUS Pa3IMYHBIX METOJOB UCCIIEIOBAHUS PHIHKA;
- coopa u aHanu3a UHGOPMALMM O KOHKYPEHTax, MNOTpeOUTeNsX,
MOCTAaBIIUKAX;
- OCYIIECTBIISATh TUITAHMPOBAHUE TIPOU3BOJICTBEHHON ACATEIBHOCTH;
- pas3pabaTbIBaTh OM3HEC-TUIAH;
Kpam | 1. ConepkaHue npeanpuHUMATEIbCKON NeTETbHOCTH.
Kas 2. [IpousBoauTeNbHBIHN Mpolecc GUPMBIL.

xapaxk | 3. YupexaeHus NpearnpusiTus.
mepucmuxa 4. OpraHu3alluOHHO-TIPaBOBbIE (OPMBI MPEANPUHUMATEIHCKOW EATEIHbHOCTH B

yueon | PO.
ot 5. IlpuHsaTHE NPEANPUHUMATEIECKOTO PEILICHHS.
OUCYUNTIUHDBL 6. IIpennpuHUMATEIBCKUANA TOTOBOP.

(ocHogHble 7. OCHOBBI TIOCTPOEHHUS ONTUMAIBHOW CTPYKTYpHl HpPEANPUHUMATEIbCKON
On10KU U | IeATEILHOCTH.
membvl) 8. dopMupoOBaHUE IIEHBI TOBapa.
9. Pa3paboTka nmpeanpuHIMATEIBCKUX CXEM.
10. KynpTypa npeanpruHUMaTenbCTBa.
Tpyooémxoc 3 3ET / 108 gacos.
mo (e /
uacwl)
Dopma 3auer
Umo206020
KOHMPOIA

3HAHUU
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AHHOTaNUs y9eOHOU AUCIUILTUHBI

Vyebnas nucuuiumbaa «PUJTOCODPUS»

Lenw Llenv uzyuenus oucyuniuHvl - 0aTh LEIOCTHOE MpeacTaBieHue o ¢unocodun
u3yueHus KaKk CaMOCTOATENbHOM 00JacTh  AyXOBHOM  KyJIbTYpPbl M TEOPETHUYECKHX
OUCYunIunbl | UCCIETOBAHUI.

Komn [Tponecc n3yueHust TUCUMIUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIETYIOLTNX
emenyuu, KoMnemenyuii.
gopmupyemol - CHocoOHOCTh  WCIONB30BaTh OCHOBBI  (UIOCOPCKUX  3HAHUU  JUIS
e 6 | popmupoBanus MEpoBO33peHUecKoi mosummu (OK-1);
pe3yiemame - CIIOCOOHOCTBHIO TPUMEHSTH METOJOJOTHIO HAYYHBIX HWCCIICIOBAaHUN B

oceoe | MpO(PeCCHOHANBHOM  JeATeNnbHOCTH, B  TOM  4Mciae B pabore  Haj
HUS MEKIUCIMIUTMHAPHBIME U MHHOBAIIMOHHBIMU 1poekTaMu (OI1K-4);

OUCYUNTUHBL
3nanu B pesynbrare 0OCBOCHUS NUCIUILTUHBI O0YYaIONIUICS JOKEH:
A, YMeHus U
HABbIKU, 3HaTh!
noxyuaemovie - OCHOBHBIE 3Talbl Pa3BUTUS U COBPEMEHHOE COCTOsiHUE (uiocodcekoit
68  mpoyecce | MbICIIU;
u3yueHus - MecTO GpuII0cOpUH B CUCTEME COBPEMEHHOIO I'YMaHUTAPHOT'O 3HAHUS;
OUCYUNTIUHDBL - OCHOBHBIE TIOHATHS U TIP00IeMbl (pUI0coPCKIX MCCaeI0BaHUN
-OCHOBHbIE KOHLIENIMM, POJUBIIMECS NPH PELIEHUH Hanbojee 3HAUYUMBIX
dmnocopckux mpodiaem
Ymern:
- aHAJIM3UPOBATh (PUIOCOPCKUE TEKCTHI
- KPUTHYECKH aHAJIM3UPOBaTh IUIOJABI YYy)KOTO W COOCTBEHHOTO
¢dmocopckoro TBOpUECTBA
- COTPYOHHMYATh C NPEJCTABUTEISIMU JPYIHX OOJIacTe 3HAHUS B XOJE
pelIeHHs UCClIeI0BATENbCKUX 3a1a4
- CTaBUTh M peIIaTh COOCTBEHHBIC IEPCIIEKTUBHBIC HCCIIET0BATEIBCKUE
3aJauu.

Kpam COAEP)XAHUME JUCHUIIJIINHBI
Kasl

xapak Tema 1. [Ipeamet u metoa pusocopun. Cnenuduka pusiocodpckoro
mepucmuxa 3HaAHMA

YueOH [Ipeamer dunocodpun: YenoBek M MHUp Kak JBa IMOJTKOCA MHUPOBO33PEHUSI.
ot OMnupudeckas U TpaHCUEHIEHTHas peainbHOCTh. duinocodus kak panuoHanbHas
oucyuniunsl | hopMa IMeJIOCTHOTO MHUPOBO33PEHUS, «BEYHBIC BOMPOCHD). TeopeTHIecKnil XapakTep
(ocHogHble ¢mrocopckoro 3HaHus. CoOMHEHME Kak METOJOJOrHMYEecKas IpearochluIka
b10KU u | punocodekoro paccyxaenus. @eHomeH (uIocoPckoil Bepbl, €€ OTIUUHE OT BEPHI
membvl) penurno3Hoit. CTpykrypa ¢puiocopckoro 3HaHuUsI.

Tema 2. Poab ¢puinocodpuu B KHU3HH YeJ0BeKa U 00111eCTBA
MupoBo33peHUecKiHe ¢ METOAOJOTHUeCKHe  (QyHKIUU  (huimocoduu.
dunocodus Kak crocod JTUYHOCTHOrO camoornpenenenus. Punocodus kak cyap6a
u 00pa3 xu3Hu. Punocodckas KyabTypa JUUYHOCTH. MecTo u posib ¢unocodpun B
KynpType. Ounocodust Kak KBUHTICCEHIIUSA U CAMOCO3HAHHUE YXOBHOW KYJIBTYpHI.

Tema 3. Ot Muda K JIorocy: reHe3uc M craHoBjaeHHe Gpuiiocopun
OcobenHoctu Mupoco3HaHus. BpeMsi, MECTO U NpPEeNNOCBUIKU TOSIBIECHUS
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WHIUBUIYAIbHOW  panuoHanbHOCTH. CtaHoBienne ¢umocopuu. OCHOBHBIC
HATPaBIICHUS, IKOJIBI (GUIOCOPHUH U ITAIBl €€ MCTOPUYECKOro pa3BuTHs. [lepBbie
dbunocodcekue mkonsl B p. ['penun, dp. Uanuu u Hp. Kutae. Konnenmus oceBoro
BpeMeHnu K. fcniepca.

Tema 4. OcHoBHBIe 3Tanbl HcTOpUHU puitocopun

[leproau3anus ¥ OCHOBHBIE OCOOCHHOCTH aHTH4HOH (unocopuun. Cokpat u
AHTPONOJIOTUYECKUI TIEPEBOPOT B ApeBHerpeueckor dumocopuu. Ilnaronmsm u
apUCTOTENN3M. DTHYECKUE MIKOJIbI 3JUIMHU3MA (KMHHUKHU, CKENTHUKU, SMUKYpPEHIIbI,
ctouku). OCHOBHBIE TPOOJIEMBI M OCOOCHHOCTH CpeIHEBEKOBOH (duiocopuu.
HoBeie Tennmenumnu B ¢unocoduu smoxu Bozpoxaenus. Hayka u dumocodus B
HoBoe Bpewms. Cnop smMnupukoB u pamuoHanuctoB. dDunocodckuid mpoext
[IpocBemenusi. Hemenkas kimaccuueckas duimocodus. TpaHCHEHACHTAIBHBINA
uneanmn3m M.Kanta n «komepHUKaHCKHI TepeBopoT» B (uinocodun. Mapkcusm.
Kputuka KJIACCUYECKOMN bunocodumn (Illomenrayap, Hume,
Kbepkerop).CcuMeHTU3M M aHTUCUUEHTH3M, HPpalMOHAIM3M U palUOHAIN3M B
COBPEMEHHOM 3araHoi ¢punocopuu.

Tema 5. /lyxoBHbIe OCHOBBI M 0COOCHHOCTH PycCcKoil ¢puiocopuu

Jluckyccu O XpOHOJIOTMYECKMX  paMKax  PYCCKOW  (puiiocopum.
B3aumoneiictBue ¢ 3amagHol (GuIocopckoil Mbichbi0. CaMOOBITHOCTh PYCCKOU
dunocodun. Pycckas punocodpus xak GeHOMEH HAIIMOHAIBHOTO CAMOCO3HAHMUS, €&
UCTOPUOCOUYHOCTh. PyCcCKHMil HTyXOBHBIH pEHECCAHC, PEIMTHO3HOCTh PYCCKOMN
dunocopun. Ilpeobpaxkenue (crmaceHue) Kak 0Oa3oBas LIEHHOCTb PYCCKOM
¢mrocopun. Meccuanu3M M PEBOTIOLMOHHU3M B pycckoil punocoduu. OHTOIOTH3IM
pyccKoil penuruo3Hoil ¢uiaocopuM ¥ KOHLENUUS BCEEAMHCTBA. 3HAYCHUE
WHTYUTHUBUCTCKOW THOCEOJIOTHU B PYCCKOM penurno3non ¢punocodun. CoO0pHOCTH
KaK COLMAIbHBIA Uaean pycckoi penuruoznoit ¢punocopuu. Cyapda dpunocoduu B
Poccun.

Tema 6. IIpodJiema co3Hanus B pusiocopuu
IIcuxuka, co3HaHWe, MBIIUICHUE: COOTHOIIEHHE TMOHATHI. (OCHOBHBIE
xapaktepuctuku co3Hanus. CozHanue u mo3r. Ctpykrypa co3Hanus. Co3HaHUE U
Oecco3narenpHoe. Co3Hanue W mo3HaHue. Co3HaHWE, CAaMOCO3HAHWUE W JIMYHOCTD.
JleMcTBUTENIBHOCTD, MBIIIIJICHUE, JIOTUKA U SI3BIK.

Tema 7. BO3MOKHOCTH ¥ TPAHMIBI IO3HAHUSA

Mecto TrHOCeonoruu B CTpyKType ¢unocodcekoro 3Hanus. CymHOCTb
no3HaHus. CyObekT H 00bekT mo3HaHusa. Bepa u 3Hanue. OCHOBHBIE
MO3HABATENbHBIE  CIIOCOOHOCTH.  PanmoHanmbHOE W HMppalMOHANIbHOE B
Mo3HaBaTeNbHON nesTenbHOCTH. [lo3Hanue, TBopuecTBO, mpakTuka. [loHumanue u
oObsicnenue. Ilpobnema wuctuHbl. (OCHOBHBIE THOCEOJOTHMUECKHE  MOJIEIH:
MO3HABATENIbHBIN ONTUMHU3M, CKENTUIIM3M U KPUTULU3M. DMIIUPU3M, PAL[HOHAIHI3M,
UHTYUTUBU3M.

Tema 8. HayuHoe no3HaHnue v 3HaHue
[lonsatne Hayku. HayuHoe um BHeHaydHOoe 3HaHMe. Kpurepum HaydHOCTH.
CrpyKTypa Hay4yHOTO IMO3HAHHA, €r0 MeTOJbl U (opMbl. PocT HaydHOro 3HaAHHA.
HayuHble peBOIIOLNY U CMEHBI THIIOB pallMOHANBHOCTH. Hayka u TexHuKa.

Tema 9. OcHOBBI OHTOJIOTHH
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MecTo OHTOJIOTHH B CTPYKType Guiocopckoro 3HaHus. YdUeHUE O OBITHH.
CyOctranuus W akuuaeHuus. Marepuss u ayX.  MoOHuUCTHYECKHE U
IUTFOPATMCTHYECKUE KOHIEMNIMUA OBITHS, camMoopraHu3anusi ObiTus. [loHATHS
MaTepUaJIbHOIO M uueanbHoOro. IIpocrpancrBo, Bpems. JIBUKEHUE U pa3BUTHE.
JlnanekTrika U CHMHepreTuka. J[eTepMUHU3M M WHACTEPMUHU3M. [[MHaAMUYECKUEe W
CTaTUCTHYECKUE 3aKOHOMEPHOCTH.

Tema 10. Hayunas, ¢guiiocockasi 1 peJIMrHO3Hasi KAPTHHBI MUPa

Hayunble, ¢wiocopckue M peluruo3Hble KapTUHBI Mupa: ofiiee u
ocobenHoe. OcobenHocTH Muomoruueckoil kaptunbl Mmupa. ConepikaTenbHOE
pasnyue U B3aMMOJEHCTBHE MEXy HayUYHbIMU, (UIOCO()CKUMHU U PETUTHO3HBIMU
napaaurMamMu. KocmoueHTpu3M, TEOLEHTpU3M M aHTPOINOLUEHTPU3M B HCTOPUU
¢wiocopun. OcCHOBHBIE MOJENM COOTHOWIEHHs bora um mwupa: TeusMm, AEU3M,
NaHTeU3M. «ATenctudyeckue penuruuy. Mexanuuusm B Hayke HoBoro BpemeHH.
OBOJMIOUMOHM3M M opraHunusM. HoBele mpencraBieHus O MHUpE B TEOpUU
OTHOCUTEJIbBHOCTM M KBaHTOBOW  MexaHuke. (CTaHOBJIEHHE  CHUCTEMHO-
CHUHEPreTUYECKON IapagurMbl.

Tema 11. Ilpupona u cymHOCTDb Ye10BeKa
buonoruyeckoe M couManbHOE, TEINECHOE U JYXOBHOE B 4YeJIOBEUECKOU
npupose. OTKpBITOCTh YenoBedueckoi npuposbl. [IpencraBieHuss 0 COBEpLUIEHHOM
4eJOBEKE B PpaA3IMuUHBIX KyiabTypax. IlpoOnema anTpomoreneza. OCHOBHBIE
(heHOMEHBI YEJIOBEYECKOTO OBITHS.

Tema 12. MoTHBBI, HOPMbI ¥ IEHHOCTH Y€J10BEYECKOI 1eITeJIbHOCTH

[TotpebHOCTH, MHTEpecHl, enu. [lonsTue conmansHOM HOpMBI. OCHOBHBIE
BUJIBI CONMAIBHBIX HOpM. OObI4au, mpaBo, MOpaib. YeloBeK KakK OIEHHUBAIOUTUN
cyonekT. [lonstue nennoctu. LlenHocTH, naeansl, cMbICibl. CMBICT Y€TOBEYECKOTO
ObiTusi. OCHOBHBIC BUJIBI IIEHHOCTEW. AKCUKpeanus W AeBaibBanus. Hacunue u
HeHacunue. CBoOOJa W OTBETCTBEHHOCTh. Mopanb, CHpaBeIIMBOCTb, MPABO.
HpasctBennsie niennoctu. [IpencraBienusi 0 COBEPIIEHHOM YEJIOBEKE B Pa3IMYHBIX
KylIbTypax. OCTETHYECKHE LEHHOCTH M HX pPOJb B YEIOBEYECKOM KHU3HH.
PenurnosHele IEHHOCTH U ¢BOOOIA COBECTH.

Tema 13. [Ipuposaa u CyIHOCTH COLMATBHOCTH
YenoBek M npupona. JesTenbHOCTh Kak CIIOCOO YeIOBEUeCKOro ObITUS U
cyOcTaHius conuanbHOCTU. YenoBek, o0mecTBo, KynbTypa. OOLIECTBO M €ro
CTpyKTYypa. I'paxk1anckoe oOIIecTBO U TOCyIapCTBO.

Tema 14. O0mecTBo U JM4HOCTB. [Ipodema cBoOOABI K
OTBETCTBEHHOCTH
UenoBek, MHAUBU/, JUYHOCTh. JINUHOCTh M MHAMBHIYaNbHOCTH. [Ipobiema
OTUYXKJCHHUS W CaMOpEaTU3alluy JINYHOCTH. YeIOBeK B CHCTEME COIMAbHBIX
cBszeil. Cornumanu3anusi U MHKYIbTyparus. Jlugnocts u Maccel. Kondpopmusm u
HOHKOH(pOopMuU3M. CB0OO1a 1 HEOOXOIUMOCTh B O0IIIECTBEHHOM JKU3HHU.

Tema 15. OcHoBbI puI0COPUN UCTOPUH
YenoBek U ucTopuueckuil mpouecc. EAMHCTBO W MHOroo0Opasue HCTOPHH.
CnyqaifHoe 1 HE00X0auMoe, CYObeKTUBHOE  00BEKTHBHOE B HUCTOPUHU. CyOBEKTHI
UCTOPUYECKOro mporecca. J[MCKyccHu O CMBICIE M HalpaBICHHOCTH HCTOPHH.
OcHOBHBIE MTAPAAUTMbI COLMATIBHON JUHAMHMKY: LIUKJINYECKast, YBOJIOLMOHUCTCKAS,
CUHCPIreTUYCCKA. CDOpMaI_II/IOHHaH )41 IUBUIN3allUOHHAasA KOHUICIIIINUN
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00IIIeCTBEHHOTO Pa3BUTHSI.

Tema 16. IIpo61eMbl U MePCNIEKTUBBI COBPEMEHHOM HMBUJIN3AIUU
bynymee uenoBedectBa. OCHOBHBIE TEHACHIIMM Pa3BUTHS COBPEMEHHOMN
[MBWIM3AIMH: TJI0O0aM3aIus, YHU(PUKAIU, POCT HAIIMOHATBLHOTO CaMOCO3HAHUS,
«yckopeHue BpemeHW». CoBpeMEHHOE OOIIEeCTBO KaK TMOCTUHAYCTPUATIHHOE,
nH(pOpMaIMOHHOE, TEXHOKpaTH4ecKoe, MoTpedurenbckoe. Kpusuc coBpeMeHHOMH
uuMBwiIM3alu. ['1obanbHble  MPOOJIEeMBI  COBPEMEHHOCTH.  B3amMmopeiicTBue
[IMBWJIM3AIMHN U CIICHAPHUH OYIYIIETO.

Tpyoo Cornacno pabouemy yuyeOHOMY IUIaHY KypC YMTAeTCs B MOJHOM OO0BEME B
émMKocm teuenue 1-ro cemectpa 3 3ET / 108 vacos.

(e /
uacwl)

Dopm B xoH1e 2-ro cemecTpa npeayCcMOTpPEH 3auemn.

a umoz2o8020
KOHMPOis
SHAHUU
AHHOTaNUs y4eOHOU JUCIUILTUHBI
Vuebnas muciumimaa «OCHOBBI JTEJIOBBIX KOMMYHHKAHHﬁ»

Lenv Lenp mporpamMmbl COCTOUT B 0OECIIEYEHUH OBJIAJCHUS CIYIIATEISIMU 3HAHUU U
uzyueHus HaBBIKOB B OOJIACTH [ICJIOBBIX M HAYYHBIX KOMMYHHUKAIMH, HEOOXOAMMBIX IS
oucyuniunsl | yCHemHoON npodecCHOHaIbHON JesITeIbHOCTH.

Komn - CHOCOOHOCTBIO paldoTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIPUHHUMAs
emenyuu, COLIMANIbHBIC, JTHUYECKHE, KOH(ECCHOHAIbHBIC, KYIbTYPHbIE W WHBIC pPa3ITUUUs
popmupyemor | (OK-6);

e 8 - CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO

pe3yibmame | 1 MHCBMEHHYIO PE€Yb Ha PYCCKOM S3bIKE, B TOM YHCJIE MO MpodeccHOHATBHOM
oceoe | TeMaTHKe, IIyOJMYHO TIPENCTABISATH COOCTBEHHBIE W W3BECTHBIE HAyJHBIC

HUs pe3ynbraThl, Bectr auckyccuu (OK-7).

OUCYUNTUHDBL

3nanu B pe3ynbpTaTe ocBOCHHS AUCIUIUIMHBI 00YYarOITHECs JOKHBI
A, YMeHUus u * 3HATH!

HABbIKU, - OCHOBHBIE TEOPHH B3aMMO/ICHCTBHSI JIFOJIEH B OpraHU3alli, BKII0Yask BOIPOCHI
nonyyaemvie |MOTHBAllMM, TPYNIOBOM JWHAMHKH, KOMaHJ000pa3oBaHMs, KOMMYHHUKAITH,
6  npoyecce |IUIEPCTBA U
usyueHus yIpaBiieHus] KOH(DIUKTaMA
OUCYUNTUHDBL * YMETh!

- aHAIM3WPOBaTh KOMMYHUKAIIMOHHBIE TIPOIIECCHI B  OpraHU3ald |

pa3pabaTrbIBaTh
MIPEITIOKEHUS TI0 OBBIICHHUIO 3P PEKTUBHOCTH
* BIIAJICTh:

- HaBBIKAMH JICJIOBBIX KOMMYHUKAITHIA

Kpam 1. BBenenue B npenmer. XapakTepuCTHKA Kypca.

Kas 2. KommyHHKanmu: BUAbI U GYHKIMUA. MOETH U CTUIIM JIEIOBOTO OOIEHHS.
xapax 3. CpencrtBa naemoBOro OOIIEHUsS: BepOalbHBIE W HeBepOajdbHBIC. DTHKA
mepucmuxa | JeI0BOTO OOILEHHS.

yueOH 4. Peuenoe BoznerictBue. Caymanue B JIK. bapsepsr B 001eHnN MPUYUHBI KX
ol BO3HUKHOBEHUSI.
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OUCYUNTIUHDBL 5. CosnarenpbHOoe M Oecco3HarenbHOE. JI0Kh B peueBOd KOMMYHHUKAIUH.
(ocHo6HbIE MaHunynsiuu B OOIICHUH.

b10KU u 6. Kputrka 1 KOMIZTUMEHTHI B 1I€I0BOM OOLICHHH.

membi) 7. Umumk nenoBoro yenoBeka. Pemyranus. KopnopatiuBHast KynbTypa.

Tpyoo 3 3ET /108 yacos.
eMKocmb

(e /
uacwl)

Dopm 3auer
a umoz2o8020
KOHMPO.iA
3HaHUU

AHHOTaMs y4eOHON AUCITUTUTHHBI
VYyebnas gucuuuinia «AJICEBPA»

Lenv I'nagnoini yenvrwo mpenofaBaHusl 3TON TUCIHUILUIMHBI SBJSETCS OOecreueHue
u3yyeHus dyHIaMEeHTaTbHOW TOATOTOBKM OYyIYyIIETo CHENHAINCTa B OJHOW M3 BaKHEUIIMX
oucyuniunsl  |00JacTeld COBPEMEHHOW MaTeMaTWKH, HW3Y4YeHHEe KM OCHOB KJIACCHYECKON U

COBPEMEHHOW anreOphl, 03HAKOMJICHHE C OCHOBHBIMU HANPaBJICHUSMH U METOIAAMU
anreOpanvyeckux HCCIEAOBAHUN, IEMOHCTpAIUs BO3MOXKHOCTEH MPUMEHEHHS ITHX
METO/IOB B Pa3JIMUYHBIX 00JIACTAX MATEMATHUKH U €€ PUII0KCHHUSX.

Komne [IpenogaBanue AUCHMIUIMHBI HAleleHO Ha (HOPMHUPOBAHHE CIETYIOIIUX

meHyuu, KOMIIETEHIIMH 00y4aroImuxcsi:
Gopmupyembi OIIK-2: - cmocoOHOCThIO ~ KOPPEKTHO  MPUMEHSATh TMpU  PEHICHUH
e 6 | mpoecCHOHANIBHBIX ~ 337]a4  HAYYHBIA ammapaT MaTeMaTHYecKOoro —aHau3a,
pe3yiomame | TEOMETPUH, alareOpbl, TUCKPETHON MaTeMaTHKH, MaTeMaTUYECKOW JTIOTUKH, TEOPUU
0C60€H | AITOPUTMOB, TEOPUH BEPOATHOCTEH, MaTEeMAaTUYECKOH CTAaTUCTUKH, TEOPHUHU
ust uH(pOpPMaIINU, TEOPETUKO-YUCTIOBBIX METO/IOB;
OUCYUNTIUHDBL OIIK-10: - crmoCOOHOCTBIO K CaMOCTOSITEIBHOMY ITOCTPOSHHIO aIrOpPUTMA,
MPOBEJCHUIO €ro aHaiau3a M peaju3allid B COBPEMEHHBIX MPOrPaMMHBIX
KOMILIEKCaXx.
3nanus CryneHt, u3y4uBIINN Kypc aareOpsl, J0JKEH UmMems npeocmasgienue.
, YMeHus u 1. O ponu v 3HAYEHUH OCHOBHBIX MOHSTHI areOpHhI.
HABbIKU, 2. O neneHuu anreOpbl Ha KIIACCHYECKHE Pa3/Iesibl U B3aUMOCBSI3U MEXKTy HUMHU.
nonyuaemvie 8 3. OO0 obnacTsIX MPUMEHEHHS ANTreOPandecKuX METO/IOB.
npoyecce CTyneHT JOJKEH 3Hamb .
usy4enus 1. OcHoBHBIE CBOWCTBAa Ba)XKHEHIIMX anreOpanyeckux CTPYKTyp (Tpymimbl,
OUCYUNTUHDBL KOJIbIIA, TOJIsI, aNreOphl), B3AUMOCBSI3b MEXKIY Pa3InIHBIMU CTPYKTypaMHU.

OcHoBBI TMHEWHO anredpa HaJ MPOU3BOJIBHBIMU MOJISIMHU.

Ko1b110 MHOTOUYJIEHOB U €70 CBOWCTBA.

BekTopHbIe TpocTpaHCTBa HAJl OJIIMA M UX CBOMCTBA.

OcCHOBBI TEOPUH TPYII U TPYII IOJCTAHOBOK.

CTyneHT A0JKEH yMemp:

1. BemonHATe Jt0OBIe JAEHCTBHS C MaTpUIAMU, BBIYMCIATH ONpEACTUTEITH
MIPOM3BOJIBHBIX MOPSIKOB.

2. BpmonHATe mo0ble  AEHCTBUS  HajJ — KOMIUIEKCHBIMHU
anreOpanvecKkoil 1 TPUTOHOMETPUIECKOM dhopme.

3. BobInonHATH pa3iauuHble ACWCTBUS HAJA MHOTOYJICHAMH, HAXOIUTh KOPHHU
MHOT'OYJICHOB, UCCIIEJ0BATh CBOMCTBA MHOTOYICHOB.

4. WccnepoBaTb Ha COBMECTHOCTh M HAaXOAWUTh

abswn

qucjiaMu B

PCIICHUA CHUCTEM
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anreOpanyeckuX ypaBHEHUH pa3IMyYHbIX TUIIOB HAJ PA3JIMYHBIMU MOJISIMH.
5. Omnpenensteh anreOpanvecKkyr0 CTPYKTYpy pa3iMYHBIX MHOXECTB H
UCCIIEI0BaTh OTOOpa)KEHU, 3a/laHHbIC HA HUX.
6. OnpenensiTh TUHEWHYIO 3aBUCUMOCTh BEKTOPOB. Ompenensrts KOOPIUHATHI
BEKTOpa B pa3IMYHbIX Oa3ucax.
BoiaensaTe pa3inyHble HOAIPOCTPAHCTBA U HAXOAUTh UX Pa3MEPHOCTD.
[TpuBOANTE KBaApaTUUHYIO (OPMY K KAHOHUYECKOMY U HOPMAJIbHOMY BUJY.
9. 3amaBarp omepartopbl Marpuuamu. HaxomuTe simpo ¥ o0pa3 JIMHEHHOTO
oreparopa, €ro COOCTBEHHBbIE BEKTOPbI M 3HAYEHHUs, €r0 HHBapUAHTHbIE
MOJAIPOCTPAHCTBA.
CTyIeHT OJKEH 8/71a0€emb:
1. HaBpIkamMu MCIIOTIB30BAHUSI METOJIOB BEKTOPHOM anreOphl B CMEXKHBIX
JUCLUIUIMHAX U B (PU3HKE.
2. MeTtosiaMu penieHysi OCHOBHBIX ajlreOpanyecKux 3ajau.

o N

Kpamxk
as

xapax
mepucmuxa

yuebHo
1 OUCYUNTUHDBL
(ocHOBHbIE
On10KU u
membl)

Conepxanue IMCUMILTHHBI
Tema 1. MaTpunbl u onpeaeuTe
[lonsitue wmatpunbl. JIMHelHBbIE omepauMu HaAJ  MaTPULIAMH.
Ymuoxenue martpuu. IlepectanoBku m3 N anemeHToB. [loacTaHOBKH cTereHu N.
Yernocte mnoactaHoBok. llonstue omnpegenurens nopsaka N, Onpenenutenu
nopsinka 2 u 3. CoiicTBa onpenenutesieid. TeopeMbl 0 pa3aoKeHUH ONMpeaeTuTeNs
1o anemeHTam cTpoku. Teopema Jlannaca. @opmynel Kpamepa permienust cuctemsl
JUHEWHBIX YypaBHeHuM. Teopema 00 ompeaenuTene MPOU3BEICHUS MAaTPUIL.
OOpatHas marpuna. MaTpuuHble ypaBHEHHUA. OJeMEHTapHble MpeoOpazoBaHUs
Marpull. Metox ["aycca permieHust CUCTEM JIMHEMHBIX YPABHEHUN.
Tema 2. Ilos1e KOMIJIEKCHBIX YHCEJ
[TocTpoeHure nossi KOMIUIEKCHBIX YKceN. JIeHCTBHUS ¢ KOMILUIEKCHBIMU
yrcnamMu. KoMIIIEKCHO —compshDKeHHBbIE uucia. TpuroHomerpuyeckas ¢opma
KOMIUIEKCHOTO  4YHCJIa. YMHOXEHHE U JCJICHUE KOMIUIEKCHBIX YHCEl B
TpUroHoMeTpuueckoir ¢opme. BosBeneHne KOMITJIEKCHBIX 4YHCENl B CTEIEHb.
®opmyna Myaspa. M3BieueHne KOpHS U3 KOMIUIEKCHOTO yucia. KopHu crenenu n
u3 equHUIBL. [lepBooOpa3Hbie KOPHH.
Tema 3. Ko/ib110 MHOTO4JICHOB OT OJIHOM NepeMeHHOil
ITocTpoeHune Koaplla MHOTOYWIEHOB OT OJHOM IEpeMEHHOM. [lericTBus
HaJ| MHOTOWIECHaMH. Teopema JeleHHs MHOIOYJIEHOB C OCTAaTKOM. JlenmmocTh
MHOroujeHoB. Haubonpmmit obmuii genurtens. Anroputm EBknuma. Bsanmuo
npoctele MHorowieHsl. Teopema be3y. Cxema l'opuepa. KopHu MHOro4ieHos.
KpatHocTh KOpHSI U €€ CBSI3b CO 3HAYEHHSIMHU MPOU3BOAHBIX. OCHOBHAs Teopema
anreOpbl  MHOTOWIEHOB, CJeIcTBUEe U3 Hee. KaHOHMYECKoe paslioKeHHe
MHOTOYJICHA. ®opmynsl  Buera. MHorowiessl ¢ JAEHCTBUTEIbHBIMU
kKodpuImeHTaMH U UX KOpHH. [IpHBOAMMOCTE MHOTOUYICHOB HaJ TIOJEM.
Pa3znoxeHne MHOTOWICHOB Ha HENPUBOAUMBIE MHOXHUTEINW HaJl MOJSIMHU
JEUCTBUTENIbHBIX M KOMIUIEKCHBIX 4HcCell. MHOTOWIeHbl ¢ paluOHAIbHBIMU
kodp¢unmenTamu U ux KopHu. I[lome panmonanpHbIX Apobeil. Pasnmoxkenue
palroHaIBHOM IpOOH Ha MpOCTEeHIIHe.
Tema 4. OcHOBHBIE ajIredpanvyecKkne CTPYKTYpbI
BHyTpenHnue OWHapHblE W BHEIIHHE ONEpalid Ha MHOXECTBE.
[TonsiTue anredpanyeckoil cTpykTypsl. [loHsTHS modyrpynnsl U rpynmnsl. [IpuMepst.
CaoiicTBa 31eMeHTOB rpymnmnbl. ['pynmna moactaHoBOK. ['pyrina HEBBIPOXKACHHBIX
Marpull. [luknuueckue rpynnbl. Koneunsie rpynnbl. [loarpynmel. Ilpusnaku
noarpynmn. Teopema Jlarpam:ka. I'pynmbel OpTOrOHaJbHBIX M YHUMOAYJISPHBIX
Marpull. Kosbiia, Tena, nmonas. OCHOBHbIE CBOMCTBA 3JE€MEHTOB Kouiblia. [Ipumepsl.
Konbio matpui. Kosbiio knaccoB BeiuetoB. [loakonbia. Uneanst. [ognoss.
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Tema 5. HopmanbHas popMa MaTpuubl HAJX MOJIEM

[TonsiTrie A-mMaTpuilbl. DJIEMEHTApHBIC MpeoOpa3oBaHUS A-MaTpPHII.
Kanonnyeckune A-matpuinpl. llpuBenaeHune A-maTpuibl K KaHOHMYECKOMY BHIY.
TeopemMa €IMHCTBEHHOCTHM KAHOHMYECKOW A-MaTpulbl. YHUMOIYJSIpHbIE A-
MaTpHIlbl, UX CBOWCTBA. DJIEMEHTapHble A-MaTpullbl. Kpurepuii 3KBUBaJICHTHOCTH
A-marpun. Haxoxnenue oOpaTHOW MaTpUIbl C  TIOMOIIBIO  AIIEMEHTAPHBIX
npeoOpa3oBanuii. Marpuunsie MHOrOwieHbl. Jlenenune A-marpun. Teopema besy
JUI MaTpUYHBIX MHOrowieHoB. [logo6uble Marpuibl. Kputepuii nomgodus marpuu.
’Kopnanosa KJIETKA. ’Kopnanosa MaTpHLa. Kanonnueckuit BUJL
XapaKTepUCTHUECKOW KopaaHoBOM Matpuiel. Kpurepuil nmono0ust >KOpAaHOBBIX
matpull. KopaanoBa HopManbHas (opma marpuibl. Teopema O HPUBOAUMOCTH
MaTpHIlbl K >KOPJAHOBOW HOPMAlbHOM (OpME B KOMILJIEKCHOM U BELIECTBEHHOM
npocTpaHcTBe. EMMHCTBEHHOCTH KOPIaHOBOM HOpManibHOM (hopmbl. HeoOxoanmoe
Y I0CTaTOYHOE YCJIOBHE JUArOHAIU3UPYEMOCTH MaTpPULLBL.

(Marepuan 1aHHOM TEMbI 1a€TCsl CTYAEHTAM JUIsl CAMOCTOSITENbHOIO
U3YYCHHUS. )

Tema 6. BekTopHBIEe IPOCTPAHCTBA M CHCTEMBbI JIMHEHHBIX YPaBHEHHUI

ITonsiTue BEKTOPHOro HIpoCTpaHcTBAa. JIMHEHHas 3aBUCHMOCTD
BeKkTOpoB. CBolicTBa JMHENHHOW 3aBucuUMOCTH. basuc mpoctpancrBa. Koopaunatst
BekTopa. Teopembl o0 ©0asucax. PasmepHocts mnpocrpancTBa. DopMmysibl
npeoOpazoBanus Oasuca. Dopmynsl mpeoOpa3oBaHus KoopauHaT. M3omopdusm
BEKTOPHBIX IPOCTPAHCTB OJMHAKOBON KOHEUHOW pazMepHocTu. IlommpoctpaHcTsa.
[Tpusnak noamnpoctpancTBa. Cymma M nepecedeHue mnoanpocTpancTs. [Ipsmas
cymma. Panr cuctemsl BekTOpoB. JIuHeiHas o0osouka BEeKTOpOB. PaHr maTpuiisi
(ocHoBHast Teopema). Teopembl O panre Marpuilbl. Kputepuii COBMECTHOCTH
CHCTEMBI JIMHEHWHBIX ypaBHEHUU. [IoApoCTpaHCTBO pelIeHU CUCTEMBI JIMHENHBIX
OAHOPOJHBIX ypaBHEHUN. DOyHIaMEHTAJIbHBIE PEIICHUS CHCTEMBI JIMHEHHBIX
OJTHOPOJHBIX ypaBHEHUH. OO030p METOJOB HCCIEIOBaHMS U pEIIEHHs CUCTEM
JIMHENHBIX YPAaBHEHUM.

Tema 7. J/Inneiinbie oneparopbl BEKTOPHBIX POCTPAHCTB

[TonaTne mMHEHHOrO OTOOpaXKEHHWs M JIMHEHHOro omeparopa.
Martpuna nuHeiiHoro omepatopa. CBsi3b MaTpHI] Oleparopa B pa3HbIX Oa3ucax.
JeiictBuss Hajg JuHEHHbIMH omepartopamu. OOpaTHbIE OIepaTopbl, YCIOBHE
cymectBoBanus. O6pa3 U sJIpo JIMHEWHOTO oreparopa. Teopemsbl 0 paHre U JedeKre
auHelHoro omeparopa. CoOCTBEHHbIE BEKTOpPbl M COOCTBEHHBIE 3HAUCHHS
JMHENHOro oneparopa. Y ciaoBHsI IPUBOJUMOCTH MATPUIIbl IMHEHHOTO oneparopa K
JUaroHAJILHOMY BHMJy. XapaKT€PUCTHUUECKUN MHOTOYJIEH JIMHEHHOTO OIEpaTopa.
XapakTepuCcTUYeCKUe KOPHU W COOCTBEHHBbIE 3HAUEHHUS JIMHEWHOTO oleparopa.
MHBapraHTHBIE TOANIPOCTPAHCTBA JIMHEWHOTO oneparopa. PasnoxeHne BEKTOPHOTO
MPOCTPAHCTBA B MPSIMYIO CYMMY MHBAapHAHTHBIX MOJMPOCTPAHCTB.

Tema 8. EBK/MI0BBI IPOCTPaHCTBA

[TonsiTe eBKIMAOBA U YHUTapHOro mpocTpaHcTBa. CkanspHoe
npousBeieHne BeKTopoB. [Ipouecc oproroHanusanuy BEKTOpoB. JnuHa BEkTOpa U
yroia mexnay Bektopamu. HepaBenctBo Komu-byHsakoBckoro. OpToHOpMUPOBaHHBIE
6a3ucbl. OpToroHanbHble MaTpulbl. M30MOpGU3M €BKIUAOBBIX MPOCTPAHCTB
OJIMHAKOBOM pa3MepHOCTH. OpTOroHaJIbHOE JOMOJHEHHWE MOJIIPOCTPAHCTBA.
CuMmMeTpuueckue oInepaTtopsl, HX cBoicTBa. Kpurepuii CUMMETPUYHOCTH
orepaTopa, CYLIECTBOBaHME COOCTBEHHOIO  OPTOHOPMHUPOBAHHOrO  Oaswuca.
OproroHanbHbIe ONEPaTOpbl, UX cBoiicTBa. KaHoHWYeckuil 6a3uc M KaHOHMYECKAs
MaTpHLla OPTOTOHAJIILHOTO ONEPATOPA.

Tema 9. KBaaparnunsie popmbl
Jlunetinbie ¢opmel. KBanpatuunsie dopmbl. Panr kBaapaTudHOM
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dopmbl. [lpuBenenune kBagpatndyHod ¢GOpMBI K KaHOHHYECKOMY BHIY. Meton
Jlarpamxa. MeTon 3JeMEHTapHBIX NpeoOpa3zoBaHuid. [IpuBeneHne KBagpaTHUIHOM
(GopMBl B E€BKJIMIOBOM IPOCTPAHCTBE K KAHOHUYECKOMY BMJly OPTOIOHAJIBHBIM
npeoOpa3oBaHueM MepeMeHHbIX. HopMmanbHBI BHI KBaapaTHUHOW (OPMBI HaJ
IIOJIEM BEILECTBEHHBIX M KOMIUIEKCHBIX YHCEN. 3aKOH MHEPLUM KBaJpaTHYHBIX
¢dopm. llonoxwurenbHO ompenenéHHble KBaapatuuyHble (opmbl.  Kpurtepuit
CunbBectpa. Pacniagaromuecs kBajpaTuyHbie (GOPMBI.
Tema 10. DiremeHTHI 00111€i aJaredpbl
OTHolIEHNE YKBUBAJICHTHOCTH HA MHOXECTBE. DaKkTOp MHOXKECTBO.
Pa3znosxeHue rpymnmnsl Ha CMEKHBIE KJIACChl O noArpynne. HopMmanbHbINA nenuTelnsb
rpymnmbl. Koneunsie rpynmsl. Teopema Jlarpamka. @aktop-rpynmna. ['omoMopduszm
U n3oMopdusM rpynn. Aapo romomopduzma. M3omMophusM HUKINYECKUX TPYIIL.
OcHoBHas Teopema 0 romomMopdu3max rpymi. 'omomopdusm u uzomopdusm Koner
u nosier. Axapo romomopduszma. akTopkonsiio. Teopema o paciupeHUu KOJel U
nonei. Ilpocroe anrebpanueckoe pacmMpeHue Nojs. Aiaredpanyecku 3aMKHYThIE
HOJIS.
1.5. TemaTuka NpakTHYECKUX 3aHATHI
IlepBbIii cemecTp
OtoOpakeHuss ~ MHOXKeCTB.  Tumbl  oToOpaxkenuid.  [lepecTaHoBKH.
IloncranoBku.
Marpuiipl 1 1€MCTBUS HAJ HUMH.
[TonsiTue onpenenurens n-ro nopsaka. OCHOBHBIE CBOMCTBA OIIPEIEIUTENEH.
Brruncnenue onpeaenureneit. [lpasuiio Kpamepa.
MeTopl BEIYUCIEHHS ONIPEAEIUTENeH nopsaka .
OOpartHas maTpuna. MaTpuuHble ypaBHEHUs. MaTpuyHbIi METOJl pelleHus
CHCTEM JIMHEHWHBIX YPaBHEHHU.
Merton I'aycca pemienus CUCTEM JUHEWMHBIX YpaBHEHUH.
8. Ilonme kommulekcHbIX uucen. J[leicTBUS HaJa KOMIUIEKCHBIMH 4YHCIaMH B
anreOpandeckoit popme.
9. H3BneueHue KOpHs KBaJpaTHOTO M3 KOMIUIEKCHBIX YMCEll B alreOpandeckoi
¢dopme. Penienne KkBapaTHBIX YpaBHEHUH.
10. Tpuronomerpuueckas popmMa KOMIUIEKCHOTO YHCIA.
11. Jleneane MHOTOWIEHOB ¢ ocTaTkoM. HawuGompmuii oOmmMil JeIuTenb
MHOT'OYJICHOB.
12. Cxema  Topsuepa. Kopun  MHOrousneHos. Kparnocts KOpHEH.
CamocrosdrenbHas paboTa.
13. O606mennas TeopeMa Buera.
14. Pa3znoxeHne MHOTOWIEHAa Ha HENPUBOAMMBIE MHOXHUTEIM HaJ IOJEeM
JNENCTBUTENBHBIX M KOMIUIEKCHBIX YHCEI.
15. HaxosxieHre palMoHalbHbIX KOPHEH MOJTMHOMA.
16. Pa3noxeHne MpaBUIIBHONW paiMOHAIBHOM IpOOH Ha MPOCTEHIIHE.
17. I'pynnsl. Konsia. Iods.
18. .Koab110 KJ1aCCOB BBIYETOB.
Bropoii cemecTp

ouhkown B

~

1. BextopHble mpocTpaHcTBa. JInHENHAs 3aBUCUMOCTh BEKTOPOB.

2. basucnpocrtpanctsa. Pa3noxkenue Bekropa 1o 6asucy.

3. ®opmynsl npeodbpazoBanus 6asuca. DopMyitel mpeoOpa3oBaHUs KOOPIHHAT.

4. Panr matpuliel. Panr cucremsl BeKTOpoB. JInHeiHas 00071049Ka BEKTOPOB.

5. HccnemoBanme CHCTEMBI JIMHEWHBIX HEOJHOPOJHBIX ypaBHCHHH Ha
COBMECTHOCTb.

6. dyHmaMeHTalbHAas CHUCTEMa PelICHUH.

7. TlognpocTpaHCTBa BEKTOPHOI'O IPOCTPAHCTBA.




40

®©

CymMa 1 nepeceueHust HOAMPOCTPAHCTB, ONpeesieHue UX Oa3uCoB.
9. JluneiiHble OnEpaTOPBl BEKTOPHBIX MIPOCTPAHCTB.

10. Marpuna auHEHHOTO orepaTopa.

11. JleticTBus HaJ JIMHEWHBIMU OTIEPATOPAMHU.

12. O6pa3 u s1apo IMHEWHOTO omeparopa.

13. XapakTepucTHuecKue KOPHA U COOCTBEHHBIE BEKTOPHI.

14. luBapuaHTHBIE TOJIPOCTPAHCTBA JIMHEHHOTO ONEpaTopa.

15. EBxuinioBsl IpocTpancTBa. [Iporecc oproroHains3anuyu BEKTOPOB.
16. OpToronansHoe JIOTIOJIHEHUE u OpTOTOHAJIbHAs
HOJAIPOCTPAHCTBA..

CumMMeTpUYECKUE U OPTOrOHAJIbHBIE ONIEPATOPBL.

[TpuBenenue KBagpaTHUHOW (OPMBI K KAaHOHHYECKOMY BHIY METOJ0M
AJIEMEHTAPHBIX MPE0OPa30BAHUN.

[IpuBenenue KkBaapaTMUHOM (QOpPMBI K KaHOHHYECKOMY BHUAY METOJIOM
Jlarpanxa.

OTHollIeHNE KBUBAJIEHTHOCTH Ha MHOKecTBe. DaKkTOp-MHOKECTBO.
Paznoxenue rpynmnbsl no noarpymme. Hopmanessiii genurens. dakrop-
rpymma.

N3omopdusm u romoMophu3M TpyII.

Koneunsle rpynmnsl. ['pynna noicTaHoBOK.

IIPOCKIHA

17.
18.

19.

20.
21.

22.
23.

24. Pacmmpenust koner| u noiieid. [Ipoctoe anredpanveckoe pacumpeHne moJis.
Tpyooé 9 3ET/3244acos.
MKOCMb
(ze /
yacol)
Dopma 3ayer, 2 3x3aMeHa
UmMo208020
KOHMPOJis
SHAHUU
AHHOTanys yueOHON AUCIMITUHBI
Yueonasa nucunmiaunaa «CEOMETPUS»
Lenv IMeay TUCHUNIAHBI.
uzyyeHus - MepeaaTh CTYIEHTAM OIPEACIICHHYI0 CUCTEMY 3HaHUM, YMEHU, HaBBIKOB,
OUCYUNIUHbLl | HAYYUTHh HCIIOJIB30BAHMIO MATEMAaTHYECKUX METOJOB TIO3HAHHUS  peaJbHOM
JNEHCTBUTENLHOCTH, HAYYUTh CAMOCTOATEIHLHOU paboTe ¢ yueOHO! TUTepaTypou.
- BOCIIUTATh YCTOMYHMBBIM WHTEpPEC K HW3YYCHHUIO MaTEeMAaTHKH, Pa3BUTHIO
MaTEeMaTHYECKOTO MBIIUICHUS, (HOPMUPOBAHHIO KYIbTYPHI, TOTHKH.
- HAY4YUTh TPHUMEHITh 3HAHUSA JUIS PEIICHUS MPAKTHICCKUX 3a7ad
AHATUTUYECKOW TeOMETpUH (M TMPaKTUYECKUX 3alad MpPU U3YYCHHH JPYTHX
JCITUTIIINH).
Komne B pesynbrare mzydeHus kypca «l'eoMeTpus» y CTYACHTOB JTOJKHBI OBITH
meHyuu, chopMupOBaHBI CeAYIOMHKE MPOGHECCHOHATHHBIC KOMIIETEHIIMHU:
Gopmupyembi - CHOCOOHOCTBIO KOPPEKTHO MPUMEHATh MPHU PEIIeHUU TpodeCCHOHATBHBIX
e 6 | 3alad HAy4YHBIM ammapaT MaTeMaTUYeCKOro aHajln3a, TEeOMETPUH, aireOphl,
pe3yibmame | TUCKPETHOM MAaTEMAaTUKH, MAaTEMaTUYECKOM JIOTMKU, TEOPUU AJITOPUTMOB, TEOPUHU
0Cc60€H | BEpPOATHOCTEW, MaTeMaTH4YECKOW CTATUCTUKU, TEOPUU HH(OpPMAIMH, TEOPETUKO-
ust ynciaoBbiX MeTonoB  (OITK-2).

OUCUUNTUHDL
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3uanus B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHTHI J0JIAKHbI:
, YMeHus u - 3HATh COJIEp’)KaHUE OCHOBHBIX pa3J€IOB TE€OMETPUU: JIMHEHHYIO
HABbIKU, 3aBUCUMOCTb BEKTOPOB, CKAJSIPHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEICHMS,
noJayuaemvie 6 | ypaBHEHUS MPSIMOW HA IJIOCKOCTU U B MPOCTPAHCTBE, JIMHUU U MOBEPXHOCTU 2-TO
npoyecce HOpsiiKa, IJIOCKUE CEeYeHMs, H30MeTpuYeckue, ap@UHHbIE M INPOEKTUBHBIE
uzyyeHus npeoOpa3oBaHUsl IUIOCKOCTH M TMPOCTPAHCTBA, ap(UHHYI0O U IPOCKTHBHYIO
oucyuniunsl | KIACCU(UKALUIO JIMHUM U TIOBEPXHOCTEH.
-yMeTh:
- pemath 3324y [0 T€OMETPUU Ha IUIOCKOCTH U B NMPOCTPAHCTBE METOAOM
PSMOYTOJIBHBIX KOOPJIMHAT C UCIIOJIB30BaHUEM BEKTOPHOM anreOpsl;
- NPUBOIUTH OO0llee ypaBHEHHE JMHHUU 2-TO NMOPAJKA K KAaHOHHMYECKOMY
BULLY;
- HCCIIEJ0BaTh IPOCTEHIINE T€OMETPUUECKIE OOBEKTHI 110 UX YPABHEHUSAM B
Pa3IUYHbBIX CUCTEMAaX KOOPJUHAT.
- IMeTh HABBIKM:
- HCIOJB30BAHMS METOJOB AHAJIMTHUYECKOM TI'€OMETPUM U BEKTOPHOU
ayreOpbl B CMEXHBIX AUCLHUIUIMHAX U (PU3HKE;
- TpUMeHeHHs peoOpa30BaHUil KOOPMHAT;
- II0JIb30BaHUA OMONIMOTEKOM NpUKIAAHBIX Hporpamm i OBM npu
peLIeHUH NPUKJIIAIHBIX 3a/1a4.
Kpamxk Conep:xkanue pa3aeoB JUCHUILIHHbI.
as Paznen 1. DneMeHTHI BEKTOPHOH anreOphl.
xapax 1.1 Ionarue BekTopa. OCHOBHBIE OIIEpALIUH HaJl BEKTOPAMHU
mepucmuxa Hanpasnennsie orpesku. Bekropel. Koopaunatel Bekropa. ClioxkeHue u
yueOHO | BBIUUTAHME BEKTOPOB. YMHOKEHUE BEKTOpa Ha yucio. [Ipu3HaK KOJIMHEApHOCTH
U OucyuniuHel | BEeKTOpoB. JIMHENWHas 3aBUCUMOCTh BEKTOPOB U €€ cBoiicTBa. [Ipoekuns BekTopa Ha
(ocHnogHble ocb. Teopembl 0 MPOEKIUAX BEKTOPOB HA OCb.
O10KU u 1.2 CkansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BECHHUS BEKTOPOB.
membl) CkansipHOE IPOU3BEIEHUE BEKTOPOB U €ro CBOMCTBAa. BekTOopHOE npousBencHNe

BEKTOPOB U €ro cBoiicTBa. CMelIaHHOE NPOU3BE/IEHNE BEKTOPOB U €ro CBOMCTBA.
HekoTopsle BekTOpHbIE TOXAECTBA. [ [pU3HaK KOMIUIAHAPHOCTH BEKTOPOB.

1.3 MeTtoa KOOpAMHAT HA TIJIOCKOCTH.

Metoa KoopAMHAT Ha IUIOCKOCTH. BekTop-hyHKIMS 0JTHON U IBYX MEPEMEHHBIX.

Paznen 2. ApdunHas ¥ AexapTOBBI CHCTEMbI KOOpDAMHAT Ha IJIOCKOCTU U B
IIPOCTPAHCTBE.

2.1 Jlenenue oTpe3Ka B JaHHOM OTHOILEHUHU.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHHU. PaccrosiHue Mexay IByMsI TOUKaMH.
[Tonsspuble kKoOpauHaTHL. Ilepexon OT NOJAPHBIX KOOpAMHAT K JAEKapTOBBIM U
o0patHO. O0001IEHHBIE MTOJIIPHBIE KOOPIUHATHI.

[IpeobpazoBanue adhpuHHON (IEKAPTOBOI) CUCTEMBI KOOPAMHAT B apPUHHYIO
(mexapToBy).

2.2 Anrebpanyeckas IMHUS U €€ MOPSIOK.

[Ipsimast nuHUSA HaA TIIOCKOCTU. PasnmuuHble crmocoObl 3alaHusi OpsMOM Ha
iockoctd. OO1ee ypaBHeHHE NpsMoil. PaccTosiHue oT TOYKHM 0 MpsMOi. Yron
MEXy IBYMs IpsIMbIMU. B3anMHoOe pacrnionioskeHue AByX NpsAMbIX. [1ydok nmpsMmbiIx.

Paspen 3. KpuBble BTOpOro Nopsiaka Ha MI0CKOCTH.

3.1 OOuiee ypaBHEHHE OKPYKHOCTH.

OOmiee ypaBHEHHE OKPYKHOCTH. TeopeMsbl 0 3aJJaHH OKPYXHOCTH ypaBHEHUEM
BTOPOM CTEIEHH.

3.2 Dmunc, runepboia, mapadoia U X CBOWCTBA.

Onnunc, runepOosia, mapadojia U WX CBOMCTBA. 3aJaHWe JIMHUU 2-TO
nopsijiKa B NOJISIPHOM cucteMe koopauHat. Knaccudukanus nuauii 2-ro nopsiaka.
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Paspnen 4. Ilpsmas ¥ IJIOCKOCTb B IPOCTPAHCTBE.

4.1 [1m1oCKOCTh B IPOCTPAHCTBE

®opmynsl npeoOpa3zoBaHUsl CUCTEM KOOPAMHAT B IMPOCTpaHCTBe. Paznuunbie
CI0coOBbI 3a7JaHMsl INIOCKOCTU B IPOCTPAHCTBE.

4.2 IIpsimMast B IpOCTPAHCTBE

Paznuunbie crocoObl 3aaHus MPSIMOM B MPOCTPAHCTBE. YTOJI MEXIY ABYMS
IJIOCKOCTSIMU. YTOJ MEXIY ABYMS IPSIMBIMH M YTOJI MEXKIY MPSMOM U IIJIOCKOCTBIO.
B3anMHubIe pacnioyloKeHUs ABYX NPAMBIX, ABYX IJIOCKOCTEH, IPAMOU U INTIOCKOCTH B
IIPOCTPAHCTBE.

PaccrossHMe MeEXIy CKPEIIMBAIOIIMMHUCS MPsAMBIMU. PaccTosiHue OT TOYKH 10
IJIOCKOCTH B IIPOCTPAHCTBE.

Paznen 5. IloBepXHOCTH 2-TO NOPSAKA.

5.1 IloBepxHOCTH BpalieHUs.

Cdepsl. [ToBepxnocTs BpateHus. L{lununapuueckue nopepxuoctu. Konnueckue
MOBEPXHOCTU 2-T0 Tmopsnka. W3ydyenwe »immcouaa, rumepbonouaa Mo HX
KaHOHUYECKUM YPaBHEHUSM.

5.2 TlpssmonuHeliHbIe 00pa3yrolIye MOBEPXHOCTEH 2-T0 MOpsIIKa.

[IpsmonuHeitHble 0Opasyromue noBepxHocTeill 2-ro mopsaka. Knaccudukanms
MOBEPXHOCTEN 2-T0 MOPAIKA.

Paznen 6. [IpeoOpa3oBaHus MIIOCKOCTH U TPOCTPAHCTBA.

6.1 AddunHbIe TPeodpazoBaHMs IUIOCKOCTH M MTPOCTPAHCTBA.

Addunnabie mpeoOpasoBaHMsl  IUIOCKOCTH W MPOCTpaHCTBAa. [ 'pymmbl
npeoOpa30BaHMM MIIOCKOCTH M MPOCTPAHCTBA. DJIEMEHTHI MPOCKTUBHOM T€OMETPUH.

6.2 MHOroMepHas €BKJIMJI0Ba T€OMETPUS.

MHoromMepHasi eBKiIn0Ba reomeTpus. Juddepennmanbaas reoMeTpusi KpUBBIX
Y TIOBEPXHOCTEMN. DJIEMEHTHI TONOJIOTMY U PUMAHOBOIM '€OMETPHH.

Tpyooémxocm
b (3.e. /uacwl)

3 3ET/ 108 yacos.

Dopma Ikzamen
UmMo206020
KOHMPOJIA
3HaHUU
AHHOTanys yueOHON AUCIMILTUHBI
VyeOnas qucuumnuHa «MHOOPMATHUKA»

Lenv HucuumuimHa «MHpopMaTHKa» UMeeT Heablo 00yYUTh CTYEHTOB MPUHIUIIAM
u3yueHus MOCTPOCHUS HMH(POPMAIMOHHBIX MOJENIel, MPOBEIEHUIO0 aHalu3a IOJTy4YEHHbIX
OUCYUNnIUMbl | Pe3yNbTAaTOB, MPUMEHEHHIO COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTUH, a

TaKkKe CojAelcTBOBaTh (pyHAaMeHTanu3auuu oOpa3oBaHus, (OPMUPOBAHUIO
HayYHOT'O MUPOBO33PEHHS U PA3BUTHIO CUCTEMHOIO MBIIIICHHUS.

Kowmn [Tocne wu3yuenust kypca "VHpopmaTuka" BBINMYCKHUK JOJDKEH 00JanaTh

emeHyuu, CJIeAYIOIUMHU NPo¢ecCHOHATBHBIMH KOMIIETCHIUSIMU:
Gopmupyemoi - CIIOCOOHOCTBIO MOHUMATh CYIIHOCTh UM 3Hau€HHEe MH(OpMaluu B Pa3BUTUU
e 6 | COBpeMEHHOr0  0OlIecTBa, NPUMEHATh  JOCTHXKEHHS  HMH(OPMAIIMOHHBIX
pe3yibmame | TEXHOJIOTUH JUIsl IOWCKA U 00pabOTKH MHPOPMAIUH IO TPOPHITIO 1€ATEIHHOCTH B
oceoe | TI00aTBHBIX KOMIBIOTEPHBIX CETIX, OMOIMOTEUHBIX (POHAAX W MHBIX MCTOUYHUKAX
HUs uH(opMarmu ¢ codoaeHueM oudmrorpadudeckoii kyabTypsi (OITK-3);
OUCYUNTUHDBL - CIIOCOOHOCTBIO  yYHUTHIBATh  COBPEMEHHBIC  TCHICHIMM  Pa3BUTHS

MH(OPMATUKU U BBIYUCIUTEILHON TEXHUKH, KOMIBIOTEPHBIX TEXHOJIOTUN B CBOEH
npoeCCHOHATIBHON JeSITeNbHOCTH, padoTaTh € MPOrpaMMHBIMH CpEICTBAMHU




43

NPUKJIAJIHOTO, CACTEMHOTO U crieiansHoro HazHaueHus (OITK-7);
- CIIOCOOHOCTBIO K CAaMOCTOSITENIEHOMY TMOCTPOSHUIO aJITOPUTMA, TTPOBEICHHIO

€ro aHaji3a U peajn3allid B COBPEMEHHBIX NporpaMMHbiXx komiuiekcax (OIIK-
10).

3nanu
A, YyMeHus u
HABbIKU,
noayuaemvie
6  npoyecce
u3yueHus
OUCYUNTUHBL

CTyneHT B paMKax JaHHOTO y4eOHOI0 Kypca JO0JIKeH:
uMems npeocmaeneHue:
- 00 wuH(popmaTHKe Kak MaTEeMaTHYeCKON [IHUCLUUIUIMHE, ee
MIPUKJIATHBIMA HayKaMU;
- 00 uHpOopMaIK, METOJIaX €€ XpaHeHUs, 00paOOTKH U Mepeadn;
- 00 nH(OPMAIIMOHHBIX CHCTEMAX;
- 0 MO3HUIIMOHHBIX CHCTEMaxX CUUCIICHHUS;
- 00 apXUTEKType KOMIIbIOTEPA;
- 0 CpeAcTBax OMpeJelieHuss JaHHbIX (TUIBl JaHHBIX,
MPUHSITHIX B OOJIBIITMHCTBES3BIKOB IPOTPAMMHPOBAHHS;
- 0 TEXHOJIOTUU MPOEKTUPOBAHUS CIIOKHBIX MOAYJIbHBIX MPOTPAMM;
- 0 sI3BIKaX MPOrPaMMHUPOBAHHS,
- 0 TEXHOJIOTUU MPOEKTUPOBAHUS CIIOKHBIX MOAYJIBHBIX POTPAMM;
- 0 TPUHOUIAX B3aUMOJICHCTBUS MPOrpPaMM, HAIUCAHHBIX HA S3BIKAX
BBICOKOT'O YPOBHSI, C (paiitaMiIaHHBIX;
- 0 cmocobax (OpMHpPOBaHHS  HW300paXCHUH U
MH(OPMALIMOHHBIX CHCTEMAX;
- 0 METOJIaX M CPE/ICTBaX B3auMOJACHCTBUS YesnoBeka 1 OBM;
- 00 SKOHOMHMYECKHUX U MPABOBBIX ACMEKTaX MH(POPMAIIMOHHBIX TEXHOIOTHIA.
3Hamo:
- OCHOBHBIE MPHUHIIMIIBI COOpa, TIepe1adyu U 00padOTKH HHPOPMALIHH;
- OCHOBHBIE 3Tallbl PEIIeHUs 3a7a4 ¢ momoibio IBM;
- Bo3MOxHOCTH OBM 114 pernienus pa3nuyuHbIX 3a1a4;
- (byHKUIMU U CTPYKTYpY almnapaTHoro u nporpaMmHoro odecneuenus JBM;
ymemby:
- (hopMaIM30BaTh MMOCTABIICHHYIO 33/1a9Y;
- MPUMEHSTH MMOJTYYCHHBIE 3HAHUS B PAa3IUYHBIX MPEAMETHBIX 00JaCTsIX;
enaoemsy.
- HaBbIKaMU pabOThl C KOMIBIOTEpAMHU, C PA3IUYHBIMU MPOTPAMMHBIMU
cpeaMu U 000JIOUKaMHU.

CBiA3HU C

MePEMEHHBIE),

OBCTOICpCAaAYn B

Kpam
Kas

xapax
mepucmuxa

yuebH
ou
OUCYUNTIUHDBL
(ocHo8HbIE
O10KU u
membl)

COILEPKXAHUE JUCHUITINHBI
BBenenue. OcHOBHBbIE MOHATUS MH(OPMAIUHT
Buner unpopmanuu. CpoiictBa mH(popmanuu. OmnpeneneHue KOIUYECTBA
nHpopmaruu. OOmas xapakTepuCcTHKa IIPOIECCOB cOopa, mepeaadn, 00paboTKH U
HAKOIUICHUS WH(OpMAIIUH.

1. Texuuueckue H
HHG(pOPMALMOHHBIX MPOLECCOB.
BBIYHCJIUTEIbHBIX 32124

Hcnons3oBanne DOBM s peanuzanuu  WHOOPMAIMOHHBIX POIECCOB.
[Toxonenuss OBM. Knaccudukammss OBM. Cucrembl cUHUCICHHS. IJIEMEHTHI
anre6ps! noruku. [Ipencrasnenne nnpopmanuu B namsta SBM.

Copnepxanne meroauku. [locranoBka 3amgauu, e€ aHanu3 U BbIOOp crocola
pemenus. CormacoBanre METOJUKH € dTanaMu padboTsl Ha DBM.

2. AJIrOpuTMHU3ALUA U NpPorpaMMHUpPOBaHKE.
NMPOrpaMMHUPOBAHUS BbICOKOT0 YPOBHS

[Tonsitue anroputma. CoiicTBa anroputma. CriocoObl 3alIMCH aJTOPUTMOB.
DneMeHTapHbIe  aNTOPUTMHYECKHE  KOHCTPYKIHMH. MeTonbl  pa3paboTKu
anroputMoB. CrocoObl  3amucu  anropuT™MoB. [IpUHIUOBI  CTPYKTYPHOTO

NporpaMMHbIe  CpPeACTBa  peaju3anuu
Mopean pemeHusi (QYHKUMOHANBHBIX H

SI3BIKHN
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nporpaMMupoBaHusa.  OCHOBHBIE — aJTOPUTMUYECKHE  CTPYKTYpbl M HX
CYNEPIO3ULIUH.

Ponbp m xapakTepuctuka S3bIKOB IporpammupoBanus. Vcropust pazButus
S3BIKOB MporpaMMupoBanusi. OCHOBHBIE TOHSTHUS S3BIKOB IPOrPAMMHUPOBAHMS.
Andasut, cuHTakcuc, cemaHTthka. Ilonarue mnepemennou. Kiraccudukamms
SA3BIKOB MporpaMMupoBanus. CTpyKTypa MporpaMMbl Ha SI3bIKE BHICOKOTO YPOBHS,
IpecTaBieHUEe TEKCTa MporpaMmbl, oOdopMIeHHE NporpaMMmbl. Peanuzanus
omepaluu W OINEepaTopoB sI3bIKAa BBICOKOTO YpPOBHS Ha SI3bIKE accemoiepa.
[TepcrieKTUBBI Pa3BUTHUS S3bIKOB POTPAMMHUPOBAHUSI.

3. OCHOBBI M METO/bI 3aIMTHI MH(OPMAIHHT

OcHoBHble TOHATUS. MeTonbl 3amuUThl HHpOpMaUU. TexHudyeckue u
MpPOrpaMMHBIE  CIIOCOOBI  3amUThl  WHMOpManuu. «DIEKTPOHHBIE)»  KIIOUH.
«OIEeKTpOHHASI TOATIHCHY.

4. CpeacTBa u ajJropuTMbl NpeACTABIEHUSA, XPaHEeHUs U 00padOTKH
TEeKCTOBOM U YHCa0BOH nH(popmanuu. [Iporpammubie cpeabl

[Ipocroii nu O6unapHbli ouck. COpTUPOBKHU: BHIOOPOM, OOMEHOM, BCTAaBKOM.
AHanu3 CI0XKHOCTH aJIrOPUTMOB Ha [pPUMEPE COPTUPOBOK. JlMHaMuyecku
pacopenenseMas HaMmsTh U €€ HCIOJb30BaHUE IpHU paboTe €O CTaHAAPTHBIMU
TUNIaMU  J1aHHBIX. (OJHOHAIIpaBJIIEHHbIE CIUCKU. JIByHamnpaBi€HHbIE CIHCKHU.

Crexku. Ouepenu. [lexu. J|BonuHble 1epeBbs OUCKA.

[loHATHE  CHUCTEMHOrO0  TPOTPAMMHOTO  OOECIeYeHHs:  Ha3HAuCHHE,
BO3MOXXHOCTH, CTpyKTypa. OmnepanuoHHbIE CUCTEMBI Ul pasiinyHblx OBM:
daiioBas cucreMa, CUCTeMa YIpaBJICHHUS Pa0OTOHM IOJIb30BAaTEICH, KOMAHIHBIC
s3pikd. Tpancimatopel. OC UniX: HasHadeHWe, CTPYKTypa, MOHSITHE IPOIEcca,
Wepapxus MpoLEecCoB, opraHu3amus nocrynma k obwsekram. OC  Windows:
KOMIIOHEHTBI, IMOJICUCTEMBI, JUCIETYEpPhl MporpaMM, QailyioB, mneyaTH, MaHENlb
yIpaBIIEHUS.

5. Opranmszanmss ¥ cpeacTBa 4YeJIOBeKO-MALIMHHOIO HHTepdeiica,
MYJbTHCPEABI H THIIEPCPeabI

[TonsiTue  4yenoBeko-MamIMHHOTO  MHTepdeica.  OCHOBHbIE  THUIIBI
uHTepdeiicoB. DneMeHThl co3laHus uHTepdeiica. MHOromnonb30BaTeNbCKUE
cucrembl. ['mneprekct. Ilpunnunel ¢opmupoBaHnuss U (QYHKIIMOHHPOBAHUSA
MYJIBTUCPE] Y TUIIEPCPEN.

6. HazHauyeHune M OCHOBBI MCIOJIb30BAHUSI CHCTEM HCKYCCTBEHHOIO
HHTEJUICKTA

OcHOBHbBIE TOHATUS CHUCTEM HCKYCCTBEHHOIO HHTeJiekTa. HampaBieHus
pa3pabOTKW  HCKYCCTBEHHOI'O  MHTEIJIEKTa: pacro3HaBaHHe 00pa3os,
pacro3HaBaHHE Peur, CUCTEMbI MHTEJUIEKTYaIbHOTO yIIPaBICHHUS.

7. Ilonsitue 00 MHPOPMANMOHHBIX TEXHOJOrHAX Ha ceTsiX. OCHOBBI
TeJIeKOMMYHUKALWi U pacnpeaejieHHOi 00padoTku nHGopManuu

Ha3znauenne u Bo3MoOxHOCTEH. DOpPMBI HCIOJIB30BAHMS KOMIIBIOTEPHBIX
cerel. Opranuzanus WHPOPMAIMOHHBIX MOTOKOB B CETAX. DJIEKTPOHHAs IOYTA.
OJEeKTpOHHbIE  KOH(EpEeHIMM U  DIIEKTPOHHBIE  JIOCKM  OOBSBICHUU.
HNHupopMalinoHHO-CIIPaBOYHbBIE CUCTEMBI.

[TpobnemMbl W MEPCHEKTUBBI Pa3BUTHS BBIYMCIUTENBHOW TEXHUKU U
IPOrpaMMHUPOBAHUS. MHoromanmHHbIe u MYJIBTUIIPOLIECCOPHBIE
BBIUHCIIUTEIBHBIE CUCTEMBI.

8. IlonssTHe 00 HKOHOMHMYECKMX M  TMPABOBBIX  aCMeKTaxX
HHG(pOPMALMOHHBIX TEXHOJIOTHH, AKCHOMATHYECKHI METO/

[TpaBoBbIEe acmeKkThl pa3padOTKH M AKCIUTyaTallMM MPOrPAaMMHBIX CPENCTB.

3amuTa IpOrpaMMHBIX IPOJYKTOB OT HECAHKIIMOHMPOBAHHOI'O HCIIOJIb30BAHUS U
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pactipocTpaHenus. [Ipectymienus B chepe KOMIBIOTEPHOH HWHPOpPMAIUU U
OTBETCTBEHHOCTbH 32 HUX. MapKETHHT MPOrPaMMHBIX TPOAYKTOB. CTaHIapTHU3aAIUS
U cepTU(UKaLUs TIPOTPAMMHBIX MPOYKTOB U HHPOPMAIIMOHHBIX TEXHOJIOTHA.
TEMBbI IABOPATOPHbBIX PABOT
1. Pa3paboTka JIMHEHHBIX AJITOPUTMOB.

2. Pa3paboTka anropuTMOB C BETBJICHUEM.
3. Pa3paboTka HUKINYECKHX aIrOPUTMOB (LIMKIBI CIPEA- U MOCTYCIOBHUEM,
LUKJI C TapaMeTPOM).
4. TpaccupoBka aaropurMma.
5. PaszpaboTka alropuTMOB € OAIIPOrPAMMAMHU.
6. OnHoHampaBiICHHbIEC CIIUCKU.
7. JIByHampaBJICHHBIEC CIICKH.
8. Creku.
9. Ouepenu.
10. lexn.
11. /IBouuHbI€ A€pEBbs MOUCKA.
12. Opranuzanus 3amnmtel HHGopMmanuu B OC Windows.
13. IpuHmne! pa3paboTKU IPOrPaMMHOTO crioco0a 3auThl HHPOPMALIUH.
14. Meronpl mmmdpoBanus HHPOPMALIUH.
15. IlpaBumiia pa3pabOTKH MOJIb30BATEIHCKOTO HHTEpderica.
16. Tunel MHOTOOKOHHOTO HHTEpdeiica.
17. Pa3paboTka MHOTOIOJIb30BaTEIHCKOTO MPOTPAMMHOI0 MTPOIYKTA.
18. Co3iaHue THIIEPTEKCTOBON CUCTEMEI.
Tpyoo 10 3E/360 yacos
emMKocmo
(ze /
yacwl)
Dopm IK3aMEH
a umozo8o2o
KOHMPOA
3HaHUUl
AHHOTaIMs y4eOHOM TUCIUIUIMHEI
VYuebnas guctumnia « IAUOOEPEHIIUAJTBHBIE YPABHEHUS»

Lenv [lenplo Kypca sIBIsieTCSl U3y4eHUE Teopuu AuQdepeHlranbHbIX YpaBHEHUN U
uzyyeHus METOAMKH pELIeHUs 3aJad B YyKa3aHHOM 00JacTd, MOJy4YeHHE CTyJCHTaMHU
OUCYUNTIUHDL MPEJICTABICHUSI O POJM U MeECTe TEOpPHH OOBIKHOBEHHBIX U depeHIanIbHbIX

ypaBHEHMH B ()yHIAMEHTAJIBHBIX M MPUKJIAJIHBIX HayKaX.

Komne [Tpornecc n3yueHust IUCUMIUIMHBI HAllpaBjeH Ha (JOpMUPOBaHHE CIIETYIOLTNX
meHyuu, KOoMnemenuyuit.

Gopmupyemoi - CnocoOHOCTh KOPPEKTHO MPHUMEHSATh MpPU peleHHH NpodecCHOHATBHBIX

e 6 | 3a7au anmapaT MaTeMaTU4YecKOro aHaiu3a, TeOMETPHUH, airedpbl, IUCKPETHOMN

pesyibmame | MaTeMaTUKH, MaTEMAaTUYECKOM JIOTUKH, TEOPHH aJITOPUTMOB, TEOPHH BEPOSTHOCTEH
0C60eH | 1 MAaTeMaTHYeCKOW CTaTHCTUKH, TEOpHH WHQPOPMAINU, TEOPETUKO-UYUCIOBBIX

us metonoB (OITK-2).

OUCUUNTUHDBL

3nanus B pesynbrare u3ydeHus: AUCHUILIMHBI CTYA€HTHI JOJKHBI:

, VMeHus u UMETh TpeJACTaBleHue 00 OCHOBHBIX THIMAaxX 3a/ay, BO3HUKAIOIIUX B TEOPUHU
HABBIKU, nuddepeHIaIbHbIX ypaBHEHUH];

nojiyyaemoie 6
npoyecce

3HaTh Teopun U PEpeHITNATBHBIX

YpaBHEHUM;

COACPKAHUE OCHOBHBLIX Ppa3aciioB
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u3yyeHus YMETb HCIOJIb30BaTh anmapaT aud@depeHInanbHbIX YpaBHEHUN B Ipoliecce
oucyuniunbl | IPOBEACHUS CAMOCTOSTEIBHBIX UCCIICIOBAaHUI;
HMMETh HaBBIKU MPUMEHEHUS! CTaHIAPTHBIX aJTOPUTMOB HAXOXKICHUS pelIeHUMN
TUTIOBBIX MU depeHINaTbHBIX ypaBHEHUH W WCCIEAOBAaHUSA pEUICHUH Ha
YCTONYUBOCTb.
Kpamxk Conep:xaHue OCHOBHBIX Pa3/ieJiOB U TeM Kypca
as IMonsaiTne T PpepeHUNATIBLHOIO yPABHEHUSI
xapax ['eomeTpuueckast MHTEPIIPETAIUs: paciIupeHHoe (a30BOe MPOCTPAHCTBO, TOJIE
mepucmuxa HANpaBJIEHUN, WHTErpajibHble KPUBBIC, M30KIMUHBI. JJEMEHTapHbIE METO/bI
yuebHo | nHTErpUpoBaHUs MU (PepeHIHATBEHBIX YPaBHECHHIA.
U OUCYUNIUHBL Teopema cyniecTBOBaHHS U €IMHCTBEHHOCTH pelneHus 3aaauu Komm nis
(ocHosHble CHCTEM U YPABHEHUIl POU3BOJILHOI0 MOPAIKA.
O10KU u Teopema o npoaomkeHun peiieHuii. HempepbiBHas 3aBUCUMOCTb PEIICHUN OT
membvl) HaYaJIbHBIX 3HAYCHUN

Oo0mas Teopusi 1upPpepeHINATBHBIX CUCTEM U YPABHEHHUIA.

Omnpenenurens Bponckoro, dopmyna JlnyBmms-Octporpaackoro. Mertox
BapUallUd IOCTOSIHHBIX. JIMHEWHbIE YpPAaBHEHHMS M CHUCTEMBl C IIOCTOSIHHBIMU
kodpduureHTaMu. YpaBHEHUST M CHUCTEMBI CO CIEHHAIBHOM MpPaBOH 4YacThlo.
DKCIIOHEHTAa MaTpPULIbI

da30Boe NMPOCTPAHCTBO

BektopHoe none, ¢a3zoBsie KpuBble, (ha30BbIil MOPTPET

Hyu pemennii

Teopewmsl cpaBuenus (Ltypma). Kpaesbie 3anaun, pynkuus ['puna

YcroitunBocTh 10 JIANMYHOBY M aCHMIITOTHYECKAS YCTOMYMBOCTD.

Kpurepuii ~ ycTOHYMBOCTM  JIMHEMHOW  CHUCTEMbl  C  IOCTOSIHHBIMH
kodpdurmentamu. Teopema JlamyHoBa 00 yCTOWYMBOCTH 1O TIEPBOMY
npubmxennto. Oynxius JlsnyHosa

da3oBas IOCKOCTb.

Knaccugukaius TUHEHHBIX 0COOBIX TOYEK Ha MIOCKOCTHU: Y3el, celulo, (GoKyc,
ueHtp. [IpenenbHblil UK.

JAudppepeHunpyeMocTb pelieHds M0 MapaMerpy M HA4YadbHBIM JAHHBIM.
YpaBHeHusi B Bapuanusix

HenpeprsiBHas 3aBUCMMOCTBH pEIIEHUH OT MapameTpa M HayalbHBIX YCIOBHH.
JuddepennnanpHas 3aBUCHMOCTb PELICHUs OT MapaMeTpa U HadyaJbHBIX YCIOBHM.
VYpaBHeHUs B BapHalusax

IlepBble HHTErPaIbl ABTOHOMHOM CHCTEMBbI.

CymiecTBOBaHME MOJTHOW CHCTEMBI TIEpBHIX HHTErpaoB0

JIuHelHbIe M KBa3HW/IMHEHHbIC YPABHEHHS C YACTHBIMH IPOU3BOJIHBIMH
NepBOro MopsiaKa.

Xapakrepuctuku. 3anada Komm. Teopema cylecTBoBaHUS U €JUHCTBEHHOCTH
pemenus 3anaun Komm

TemaTnKa NPaKTHYECKUX 3aHATHH

1. T'eomerpuueckas WHTEpHpeTalMs: pacliupeHHoe (a30BOe MPOCTPAHCTBO,
T10JI€ HAMPABJICHUW, UHTETPATbHbBIE KPUBBIE, U30KINHBI.

DneMeHTapHble METO/Ibl UHTErpUPOBaHUS AU depeHIINATbHBIX YPABHEHHH.
®opmyna JInysmna-Octporpaackoro. MeTo Bapuanuy NOCTOSHHBIX.
JIuHelHble ypaBHEHHS U CUCTEMBI C TOCTOSIHHBIMU KO3 GUITUEHTAMH.
VYpaBHEHMSI U CUCTEMBI CO CIIELUAIIBHOM MPABOM YacThIO. .

Hymu pemenuii, Teopemsl cpaBaenus (Iltypma).

Kpaessie 3anaun, pynkuus ['puna.

YcrounBoCTh 110 JISTyHOBY M aCHMOTOTHYECKAS] YCTOUYUBOCTD.
Knaccudukanus IMHEWHBIX OCOOBIX TOYEK HAa IUIOCKOCTH: Y3€l, CeIJIo,

CoNaRLN
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dhoxkyc, eHTp.
10. ITepBble HHTETpaIBI ABTOHOMHOM CHCTEMBI.
11. Jluneiinple M KBa3WJIMHEWHbIE YpPaBHEHUS C 4YaCTHBIMU IPOU3BOJHBIMH

IICPBOro nopsgaKa.

Tpyooé 3 3ET / 108 vacos
MKocmb (3.e. /
4acwl)
Dopma 3ayer.
Umo208020
KOHMPOJIA
SHaHUll
AHHOTanus y4eOHON TUCITUTTMHBI
Vuebnas mucipmuimaa « KOMIITEKCHBIN AHAJIU3»
Lenv [lensimu  ocBoeHMs] IUCHUIUIMHBL  «Teopuss QYHKIUMM  KOMILIEKCHOTO
usyueHus MIEPEMEHHOTO»SIBIISIOTCS:
OUCYUNTIUHDBL 1) ¢yHaameHTabHAS MMOATOTOBKA B 00JACTH KOMILIEKCHOTO aHAIN3a,;
2) OCBOEHHE METOI0B PabOThl ¢ (YHKIUSIMHU KOMIUIEKCHOTO MEPEMEHHOTO H
OTOOpaXKEHUSIMU KOMILUIEKCHOU IJIOCKOCTH,
3) oOy4yeHuss OCHOBaM MPHMEHEHHS TEOPUH  (PYHKIHMHA  KOMILICKCHOTO
MePEMEHHOTO B €CTECTBEHHOHAYYHBIX, MaTeMATHYECKUX "
npohecCHOHANBHBIX AUCHUIUTHHAX,
4) oBNaACHHE COBPEMECHHBIM MAaTEMATHYECKHM armapaToM Ui AadbHEHIIEero
MCTIOJIb30BaHMs B IPUIIOKEHUSX.
Kowmn [Ipouecc n3ydeHus QUCHUILUIMHBI HallpaBjieH Ha (GOPMHUPOBAHUE CIAEAYIOLINX
emeHyuu, KOMIIETCHIIUH:
dopmupyemoi - CIIOCOOHOCTBIO KOPPEKTHO TMPUMEHSTH TMPHU peHieHUH MNpodhecCruOHaATbHBIX
e 6 | 3aa4  HAy4yHBIM ammapaT MaTeMaTH4YeCKOro aHain3a, TeOMETpPUH, anreopsl,
pe3yibmame | TUCKPETHOW MaTEMaTHUKH, MaTeMaTUYECKOU JIOTUKH, TEOPHUH AJTOPUTMOB, TEOPUH
oc6oe | BEpOSITHOCTEH, MaTeMaTHYeCKON CTaTHUCTUKH, TEOPHUH HWH(GOpMAILMU, TEOPETHKO-
HUs gucinoBbix MetosoB (OITK-2);
OUCYUNTUHBL
3nanu B pe3ynbpTare 0CBOCHHS AUCIUILUIMHBI CTYIEHT JOJIKEH:
A, YMeHus u 3unamo:
HABbIKU, 1. OcHoOBHBIE CBOMCTBA MOJIsI KOMIUIEKCHBIX YHCEIL.
noaydaembie 2. OcHOBHBbIC MOHATHUS (QYHKIMI KOMILJIEKCHOTO MEpEMEHHOTr0 (IIPOU3BOIHAS,
68  mnpoyecce nuddepennmpyemoctsb, yeiaoust Kommu-Pumana, romomopdHOCTS).
us3y4eHus 3. OcCHOBHBIE OIpeAeNeHUs: HUHTErpaia MO KOMIUIEKCHOMY IEePEMEHHOMY,
OUCYUNTIUHDBL psanoB roaoMopdHBIX GYHKINN, psAaoB JIopaHa, TeOpUH BEIYETOB.

Ymems:

1. HaxoauTe mpenesnbl YUCIOBBIX MOCIEI0OBATEILHOCTEH U (DYHKITUH.
Haxonutb npon3BoHbIE.
3. BoccranaBnuBath TONOMOP(QHYIO (YHKIIUIO IO €€ BEMIECTBEHHOW WIIH
MHUMOW 4acTH.
HaxonuTth paznuyHbie HHTETPAIBI IO KOMIUIEKCHOMY TTIEPEMEHHOMY.
Pasnarats QyHKIIMK B CTeTIEHHBIE PsABI U psiabl JlopaHa.
6. HaxoauTs BBIUETHI M UX UCIIOJB30BAThH B ONPEACIICHUN HHTETPAJIOB.
7. CTpouTh pUMaHOBBI TOBEPXHOCTH JIJISl DJIEMEHTAPHBIX (HYHKITUH.

Bnaoemys:
1. TexHuKOW KOHPOPMHBIX OTOOPAKEHUH.
2. Texnukoit moctpoeHus psnoB JlopaHa.

N

ok
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3. TexHukoil HHTErPUPOBAHUS 10 KOMILIEKCHOMY IIEPEMEHHOMY.

Kpam
Kas

xapax
mepucmuxa

yueoH
ou
OUCYUNTUHBL
(ocHo6HbIE
OnoKu u
membt)

Pasznea 1. Ilpenen. HenpepbiBHOCTD. JInddepennuanbHoe ucUnciaeHne
(pYyHKIHI KOMIIEKCHOI'0 IIePEeMEHHOI0
1. KommuiekcHblie 4uca.

OrmpezenieHne U AEUCTBUSL C KOMIUIEKCHBIMH yuciaaMu. MOynb U apryMeHT
KOMIUIeKCHOro  yucna. [Ipocreitmme cBoiictBa. PacmimpeHHas KoMILIEKCHas
10cKoCTh. [locnea0BaTeIbHOCTH U PSAbl KOMILIEKCHBIX YHCET

DOYHKUIHMH KOMILIEKCHOTO TIepeMEeHHOr0.

[Ipenen u HenpepbBHOCTH. ['onomopdubie ¢ynkmuu. YcioBus Komm-
Pumana. IlpaBuna muddepenuupoBanus. JuddepeHuupoBanue CIOXKHON W
obOparHo#i ¢pyHkIuil. CTeneHHbIe PsAbl B KOMIUIEKCHON 001acTu

OaHoJIMCTHBIE  MHOTO3HAYHbIE (PYHKI[HH.

DKCITOHEHTa W Jorapumbl B  KOMIUIEKCHOH  oOmactu. OOmactu
oHONUCTHOCTH, TuddepeHurpyemMocTs. OyHkuus Lhz u e€ cTaHmapTHbIC BETBH.

Oyukuus Inz u e€ coiictBa. MHoro3HauHasi GyHKITHS z"

Pasnen 2. MHHTerpajibHoe HCYHCIeHHME (YHKIOUH KOMILIEKCHOIO
NepeMeHHOro

OcHoOBHBIE OnpeiesieHUs] U MPOCTeHINe CBOMCTBA.

I'mapkue nyru. Auddepenunansupie hopmbl. KpuBonnHeHHbIE HHTETPAIBI
0 TJIaJJKUM U COCTaBHBIM IyTsAM. ['omoTonusa. OJHOCBA3HBIE U 3BE3/IHBIE 00JACTH.
®opmyna ['puna. Marerpan tuna Komm.

®opmyaa Komm 1151 kpyra.

AHanutnueckne QYHKIUH, WX OeckoHeuHas Jau(PepeHInpyeMOCTb.
CpoiicTBa ananuTnueckux ¢yHkuuid. Psanaer Teitnopa. Pasnoxxenue B psn Teitnopa
aHanutuyeckux ¢Qynkuui. ILlensie ¢ynxknuu. Teopema JlmyBwins. OcHoBHas
Teopema anredpsl. [IpuHnun makcumyma moayns. ['apMonndeckre QyHKIMM U UX
CBSI3b C aHATUTUYECKUMHU (QYHKIUSIMHU.

®opmyaa Kommn as koabuna.

Psnet Jlopana. [IpeacraBnenne ananutuyeckux GyHKIUd psnamu Jlopana u
€AMHCTBEHHOCTb TaKUX NPECTABICHUN

2. OcoOble TOYKH.

W3onupoBanHble 0cOOble TOYKM M UX Kiaccudukanus. IloBenenue
AQHAIUTUYECKON (DYHKIIMU B OKPECTHOCTU M30JIMPOBAHHOM 0c000#1 Touku. Teopema
Coxonxkoro. Hynu u nomocsl aHauTHYeCKuX (QyHKIMH. MepomopdHble QyHKIIH.
Beruetsl. OcHOBHasg Teopema O Bbriuerax. lIpuHnun aprymenta. Berumcnenue
MHTErPAJIOB C TIOMOIIBIO BBIYETOB.

Tpyoo
EMKOCMb

(e /
yacwt)

33ET /108 yacos

Dopm
a umoz2o8ozco
KOHMpPOs
SHAHUL

3auem

AHHOTaIMs y4eO0HOM TUCITUTUTNHBI

Vuebuas mucuumimaa «TEOPAS BEPOSITHOCTENA U MATEMATHYECKAS

CTATUCTUKA»
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Lenv Lensro MpEenoJaBaHus  JAUCIUILIMHbI «Teopus BepPOSATHOCTEM ) |
usyyeHus MaTeMaTH4YeCcKasi CTATHCTHKA» SBISETCS U3J0KEHUE OCHOBHBIX IOHATHH M
oucyuniunsl |METOJ0B TEOPUU BEPOSATHOCTEH U MaTeMaTH4YECKOW CTATHUCTUKH, a TAK)KE COJICHCTBUE

dbynaamMeHTanu3auu 00pa3zoBaHus, (OPMHUPOBAHUIO MHUPOBO33PEHUS M Pa3BUTHIO
CHUCTEMHOT'0 MBIIIUJICHHS] Y CTYACHTOB.

Komn [Tponecc n3yueHust TUCUMIUIMHBI HAIIPaBJIeH Ha (OpMUPOBAHHE CIIETYIOLTNX

emeHyuu, KoMnemenuyuit.
Gopmupyemol - CIIOCOOHOCTBIO KOPPEKTHO MPHUMEHSATh NpPU peleHHH Npo(ecCHOHATBHBIX
e 6 | 3a]au  Hay4yHBIM ammapar MaTeMaTH4eCcKOro aHaiu3a, TEeOMETpPHUH, airedpsl,
pe3yivmame | NTUCKPETHOM MaTeMaTHKU, MAaTEMaTU4YECKOW JIOTMKHU, TEOPUM aITOPUTMOB, TEOPUU
oceoe | BEpOSITHOCTEH, MaTeMaTUYeCKONl CTaTHUCTUKH, TEOPHUH HH(GOpMAalUU, TEOPETHKO-
HUs ynciioBbix Meto 0B (OITK-2)
OUCYUNTUHBL
3nanu B pe3ynbrate 0cBOSHUS NUCHUIUIMHBI CTYACHT JOJKEH:
A, YMEHUs U 3HATh
HAELIKY, — aKCHOMATHUKY U OCHOBHBIE MTOHITHS TEOPUU BEPOSATHOCTEI;
honydaemoie — OCHOBHBIE METO/IbI TEOPHH CIYYANHBIX MPOIECCOB;
6 npoyecce — OCHOBHBIE TIOHATHUS M  ONPEICIICHUS MaTeMaTUYeCKOM CTaTHCTHUKH,
usydenui BBIOOPOYHBIE  XAPAKTEPMCTHKH, TOYEYHBIE M HHTEPBAIBHBIE  OLEHKH
oucyunIUHo! HEU3BECTHBIX TapPaMETPOB;
yMeThb
— TPUMEHATH CTAaHJIAPTHBIE METOJIbl U MOJEIUW K PEIICHHUI0 THIOBBIX
TEOPETUKO-BEPOSTHOCTHBIX U CTATUCTUYECKHUX 33]1a4;
— TIOJIB30BaThCSl PACUETHBIMH (OpPMYyNIaMu, TaOnuuamu, rpaduKkaMu TIpU
pELIeHUH CTaTUCTUYECKUX 3a/1a4;
— BBIUUCIIATH BHIOOPOUYHBIE XapaKTEPUCTUKU U HAXOJUTH OLIEHKH HEW3BECTHBIX
apameTpoB;
— UCHOJB30BaTh KPUTEPUU MPOBEPKU CTATUCTUUECKUX THIIOTES;
BJaJIeTh
— HaBbIKAMH TOJ30BaHUs OMOIMOTEKaMHU MPUKIATHBIX Tporpamm st OBM
JUISL pELLIEHUS BEPOSTHOCTHBIX U CTATUCTUUYECKUX MPUKIAJHBIX 3aa4.

Kpam CoaepsxkaHue OCHOBHBIX Pa3fe/ioB H TeM Kypca
Kast Pa3znen 1. Teopusi BeposiTHOCTEl

xapax Tema 1. D1eMeHTHI TEOPHH MHOKECTB, KOMOMHATOPMKH M TEOPHH MePHI.
mepucmuxa CoObiTuss W omepauuu Haa HUMU. Anrebpa u c-anredpa COOBITHIA.

yuebn | Komounamopno-éepoamuocmuvie cxemvi. BHIOOPKM M3 KOHEUHOM TeHepalbHON
ou COBOKYITHOCTHU: YNOPSAOYEHHBIE M HEYNOpSAAOYECHHBIE, C BO3BpalleHHEM M 0e3
OUCYUNIUHBL | BO3BPAILEHUS.

(ocnoenbLe Tema 2. AKCHOMATHKA TeOpPHH BEPOATHOCTEI.

b10KU u N3mepumeie MIPOCTPAHCTBA. CoObITHS. BepostHocTHas Mepa.

membvl) BepositHocTHRIE  mpocTpaHcTBA.  Akcuomamuxa — Koamocopoéa — meopuu
eéepoamnocmeii. CBONCTBA  BEPOSATHOCTHOW  (PyHKIMH Ha  aOCTpPaKTHOM
BEPOATHOCTHOM IIPOCTPAHCTBE. BeEpOATHOCTHBIE MPOCTPAHCTBA KaK MOJEIN

JKCIIEPUMEHTOB C HEMPEIACKAa3yeMbIMU UCXOaMH.
Tema 3. He3aBUCHMOCTB COOBITHII 1 YCJIOBHBIC BEPOSITHOCTH.
HezaBucumocts coObITHI. YcnoBHass BepoATHOCTh. Dopmyna MOTHOM
BEPOSTHOCTH U dopMmyibl baifeca.

Tema 4. Kiaccmueckne BepOSTHOCTHbIE CXeMbl H KJIACCHYECKHe
npeaebHbIe TEOPEMbI.
KoneyHoe BepOSITHOCTHOE TMPOCTPAHCTBO C  KJIACCHUYECKHUM  THUIIOM
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BEPOSITHOCTH. BEeposATHOCTHOE MPOCTPAHCTBO € TE€OMETPUUYECKUM  TUIIOM
BEPOSATHOCTH. bunomuanvmana u noaunomuanbHas cxemvl HE3aBUCUMBIX
ucnbiTanui. Kiaccuueckue npeaenbHble TEOPEMbl TEOPUH BEPOSITHOCTEN: TEOPEMBI
Myaspa-Jlamnaca, reopema Ilyaccona.

Tema 5. CiryyaiiHble BeJIMYUHBI M CJIyYaiiHble BEKTOPbI.

N3mepumbie oToOpaxkenust u 6openesckue GyHkuuu. Cryyainan eeauduna.
Pacnpedenenue cnyuainnon eenuuunvi. DOyHKIUS pacCHpEencIICHUs] CIy4alHON
BEJIMUUHBI M €€ cBoWcTBa.  CiydailHble BEJIWYMHBI JUCKPETHOTO TuUMa. Psn
pacupenenenus. CiydailHble BEMMYMHBI aOCONIOTHO HEMPEPHIBHOTO  THUIIA.
[TnotHOCTH pacnpezneneHusi. 3akoH pacnpeneneHus. CyliecTBOBaHUE CIydyalHBIX
BEJIMYMH C 3aJlaHHBIM 3aKOHOM pacmpenaeneHus. Onepanuu Haja CiaydyalHbIMHU
BennurHaMu. OCHOBHbBIE TUCKPETHBIC U a0COTIOTHO HEMPEPBIBHBIE paclpeaeeHus:
OMHOMHAIBHOE, TE€OMETPUYECKOE, MyaCCOHOBCKOE, HOPMAJIbHOE, IOKa3aTelIbHOE,

pPaBHOMEPHOE, ¥’>—pacnpenenenue, pacnpezesieHue CrbrogeHTa, raMmma—
pacupenenenue. Cayuaiinple 6eKmopsvt U ux pacnpeoeieHus. BekTop cpeqHux u
KOBapHallMOHHAs MaTpula CIy4allHOro BEKTOpa. CoBMmecTHast ~ QyHKUHUS

pacripesiesieHusl Ciy4daiHbIX BeIMYUH. JIMCKpeTHble M aOCOJIIOTHO Cly4aiHble
HEIpepbIBHBIE  BEKTOpbl. He3aBucumocTs  ciydaiiHblx  BennuuH.  Kpurepuun
HE3aBUCHMOCTH JHUCKPETHbIX M aOCOJIOTHO HENPEPBIBHBIX CIIyYaiHbIX BEIMYMH.
Pacnipenenenue GpyHkmu ot ciydaifHpIX BenudrH. CBEpTKA pacipeaciieHuH.

Tema 6. YncsioBble XapaKTEPUCTUKH CJIYYAHWHBIX BeJIUYHH.

Wurerpan Jlebera oT cimyyallHOM BEIMYMHBI 110 BEPOSITHOCTHOM Mepe Ha
IPOCTPAHCTBE 3JEMEHTapHBIX COOBITHH. MaTeMaTHuecKoe OXKUJaHUE CIydailHOH
BEJIMYMHEI U ero cBoricTBa. MHTerpan Jlebera—Ctunrbeca u €ro CBs3b C HHTETPAJIOM
JleGera. BeruucnurensHble GopMyIibl UIsl MAaTEMaTHUECKUX OXKUJAHUNA TUCKPETHBIX
U a0COIOTHOHENPEPHIBHBIX CIIy4alHbIX BENWYMH. MaTemMaTHuecKue O0XXKHJIaHUs U
JUCIIEPCUN TUIIOBBIX pacnpezesieHnid. MoMeHTsI ciay4yailHbIX Benu4uH. /{ucnepeuns
CIy4ailHOM BEIWMYMHBI U ee cBoicTBa. OCHOBHBIE HEPABEHCTBA KIACCHYECKON
TEOPUH  BEpOSITHOCTEH: HepaBeHcTBa UYeOwlmieBa, HepaBeHCTBA MapkoBa.
KoBapuauust u xo3ppuument koppensiuu, ux cpoictBa. [loHstue 06 ycioBHOM
MaTEMaTHYECKOM OXHJIaHHUHU. Y CIIOBHAs IUNIOTHOCTh PACIIPEEICHHUS.

Tema 7. XapakTepucruueckue GyHKIMH.

MatemaTHueckoe 0’KMJaHUE KOMIUIEKCHO3HAYHOM CIIy4aillHOM BEIWYHMHBI U
ero cBolcTBa. Xapaxmepucmuueckana @QYHKYua Ccayyainoi 6enudunsl, ee
ceoticmea.  XapakTepucTudeckue (QYHKIMH  THIIOBBIX pacnpeneneHui.
Xapakrtepuctuyeckass (QyHKLIHS CYMMbl HE3aBUCHUMBIX CIy4allHBIX BEJIUYMH.
Teopema €IMHCTBEHHOCTHM M TEOpEMa HENPEPBIBHOCTU ISl XapaKTEPUCTHYECKHUX
GyHKIIHIA.

Tema 8. CxoqumMoCTh ci1y4aiiHbIX BeJHYHH.

OCHOBHBIE  6UOBI  CXO0UMOCHU  ROCIE006AMETLHOCMEN  CYUAUHBIX
6euqun 1 COOTHOLICHUS MEXY HUMH.

Tema 9. HopmanibHOe MHOrOMepHOe pacnpeaejieHue.

Mnozomepnoe HOpMabHOE (eayccosckoe) pacnpeoenenue.
BeposTHOCTHBIE CMBICTT €ro mnapaMerpoB. XapakTepucThyeckas (QyHKUHS.
JluneiiHoe mpeoOpa3oBaHHME HOPMAJIbHO PACHPEICICHHOTO CIy4ailHOTO BEKTOpA.
He3aBucHMOCTh HEKOPPETUPOBAHHBIX KOMIIOHEHT HOPMAJIbHO PacHpeeleHHOIo
CIIy4ailHOTO BEKTODA.

Tema 10. IIpenenbHbie TEOpeMBbI.

3akon 6onvuwiux yucen. Teopema MapkoBa, Teopema YeOblmeBa, Teopema
bepuymnu. Ycunennsiii 3aKkoH 00X YKcel. JIokanbHas npedenvHas meopema
071 pewiemuamslx CAYYAUHBIX GeTUYUH; DA3IUYHbBIE (HOPpMBL UEHMPATLHOU
npeoenvHoll meopembl.
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Pasznen 2. Ciyuaiinble mpouecchl.

Tema 11. OcHOBHBIE IOHATHS.

Crnyuaitabie QYHKIIMU U CITy4aifHbIe Tiporiecchl. CeMeHCTBO KOHEUHOMEPHBIX
pacrpezenieHul npoiecca. YCiIoBUs coriaacoBaHHOCTH. OCHOBHasl KilacCHU(pUKaus
CIyYallHbIX MPOLIECCOB. KoBapuanmonHnass # KOppeisiuoHHas (QyHKIUK
cinyvaiiHoro npouecca. Cmoxacmuueckuii unmezpan. CmayuonapHsie ciyuaiinple
npoyeccol. Teopema o cnekmpanbHom npeocmasieHuu.

Tema 12. /luckpemnuie yenu Mapxosa.

Onnoponnble KOHeuHble uenu MapkoBa. IlepexoaHble BEpOATHOCTH.
VpaBuenus Konmoroposa—Yenmena. Ilpocteifmas kimaccudukanus COCTOSHHMA
KoHeyHo  1enu MapkoBa. HenpuBogumas nenb MapkoBa. CrauroHapHOE
pacnpeneneHue uenu MapkoBa, CHCTEMa YpaBHEHMH Ui BBIYMCIICHUS
CTallMOHApHOro pacnpeneneHus. OOHOpOAHAs SProauveckas KOHEYHas Lelb
MapkoBa. Dproandeckoe ((uHanbHOE) pacupexnencHue. CBS3b dProAHYECKOrO H
CTAallMOHAPHOTO paclpeesieHul. Ip2oouueckan meopema 011 OUCKPEMHbBIX Yeneil
Mapkoea.

Tema 13. MapkoBcKHe NPOLECCHI C HeNPEPbIBHBIM BPeMeEHeM.

Juckpemnulit. MapKo6cKuii  0OHOPOOHBIIL NPOUECC ¢ HeEnpepvléHbIM
eépemenem. llepexonubie BepOSTHOCTHBIE (yHKIMH. YpaBHeHus Kommoroposa-
Yenmena. CToxacThueckas HENPEpbIBHOCTb. VIHTEHCHBHOCTH nepexo10B. CucTeMsl
npsAMbIX u o0paTHbIX auddepeHnnanbHeix ypaBHeHHss Kommoropoa. Pemenne
cucteM ypaBHeHuM Konmoroposa uisi MapKOBCKOIO Ipolecca C KOHEUHBIM
MHO’KECTBOM COCTOSHUM. CTallnOHapHOE paclpeiesieHue U CUCTeMa ypaBHEHUH 1S
€ro OThICKaHUSI.

Tema 14. IlyacconoBckmii npouecc.

CnyuailHelli myacconoéckuii npoyecc u e20 ceolicmea(cpeiee H
KOppeJSIIMOHHAs  (YHKIMsS, MapKOBOCTb, OJHOPOJHOCTb,  CTOXAaCTHYECKas
HENPEepPbIBHOCTh, KOHCEPBATUBHOCTH). MHpuHUTE3NManbHas MaTpuna. [Ipocreitmmii
MOTOK OJHOPOJHBIX COOBITHI, €ro CcBfi3b C IIyaCCOHOBCKHM IIPOLIECCOM.
Pacnipenenenne  MHTEpBAJIOB  MEXIY  MOMEHTaMH  CMEHBI  COCTOSIHUM
ITyacCOHOBCKOTO IpolIiecca.

Tema 15. BunepoBckuii mpouecc.

Bunepoeckuiit npouecc u e2o ceoiicmeéa. BpOyHOBCKOE JBH)KEHUE.
CrannapTHbIil BUHEPOBCKHM IpoLecc. MapkoBoCTb, OJTHOPOAHOCTB,
CTOXAaCTHYECKash HEeNpPEephIBHOCTh, HECTALMOHApHOCTh. KoppendunonHas QyHKUuS.
HenpepbiBHOCTD U HenphepeHIupyeMOCTb TPAEKTOPHUH.

Pasznen 3. Maremarudyeckasi CTATHCTHKA.

Tema 16. CratucTnyeckmne MoJeJIu.

Knaccudukanmst 3amad  MareMaTndeckod CTaTHCTHKUA. CTaTUCTHYECKHE
mogenu. [Ipumepsr moneneid. Tlonstue ciaydaiiHoil BeIOOpKH. BapuannoHHbIH psij.
[Tonmuron. I'mctorpamma. BeiOopounas ¢yHKIus pacrpeneieHuss U BbIOOpPOUYHbBIE
YHCIJIOBBIE XapaKTEPUCTUKH (CpedHee, AWUCIEpPCHsl, HadajdbHblE M LEHTpPajbHBIC
MOMEHTBI, aCMMMETpHUs, OJKCIlecC, MoOjaa, MeauaHa). Teopema [ JTMBEHKO.
Bri6opounsble pacnpeieneHust 1 UX aCUMIITOTUYECKHE CBONCTBA.

Tema 17.Toueunoe u Oosepumenvnoe oyeHusanue napamempos
pacnpeoenenus.

ITonsTie crathcTHdeckod oreHKH. (CBOMCTBA OIEHOK: COCTOSITEIIHLHOCTD,
HECMEUIEHHOCTh,  3(QQeKTUBHOCTb.  JlocTaTouHble  CTAaTUCTHKU.  Teopema
dakTopuzanun. YcpeaHeHUE MO JOCTaTOYHOW cTaTUCTUKE. [lojHbIe ITOCTaTOYHBIE
CTaTUCTUKHU. MeTOl JOBEPUTEIbHBIX HHTEPBAJIOB.

Tema 18.Memoowt nonyuenusn oyenox

Meton moMeHTOB. MeTO MakCUMaJILHOTO mpaBaonofodusi. OnpeneneHue
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3(PeKTUBHBIX OIIEHOK C MMOMOIIBIO HepaBeHcTBa Pao-Kpamepa.

Tema 19.1Iposepra cmamucmuueckux unomes.

Craructuueckas runoresa 1 oodmas cxema e€ npoBepku. OmuOKU NepBoOro u
Broporo poxaa. Teopema Helimana-Ilupcona. IIpoBepka rumore3 o paBeHCTBE
CpPEeIHUX, O PAaBEHCTBE JOJEil, O paBeHCTBE IUCIEPCUHN, O YHMCIOBBIX 3HAUECHUAX

o 2
napamerpoB. Kpurepuii y° u Konmoroposa. Kpumepuu coenacusi.

Tema 20./locnedosamenvhutii ananus
ITocTanoBka 3a1auu MIOCJIEI0BATEIBbHOTO aHanu3a.
[TocnenoBarenbHbI KpUTEpUil OTHOIIEHUS mpasaononodus. Teopema Banpna.
Teopema 00 OKOHYaHMM MPOLEAYPHl MPOBEpPKU. Teopema 0 KOHEYHOCTU CpeaHen
IPOIOJDKUTEIBLHOCTH TPOLEeaypsl mpoBepku. Beibop rpannn. ToxaectBo Bambaa.
OneHKa cpeTHEro BpeMEHH OKOHYAHUS MPOLEAYPbI TPOBEPKHU.
Tema 21.Henapamempuuecxkue Memoowvl Mamemamuueckou
CMamucmuKu
Henapamerpuueckue Meronpl mpoBepku rumnore3. CpaBHeHHE [BYX
HE3aBHCHUMBIX BBIOOPOK: KPUTEPUU TOJOKEHHS, KPUTEPUH MeIuaHbl, PaHTOBBIE
KpUTEpUH, KpuTepuii BuinkokcoHa.
Tema 22. Memoo naumenvuiux K6aopamos.
Meron HanmeHbIX KBagpatoB. OOmas nuHelHas Mojenb. OneHKH
METO/1a HAaMMEHBIIHUX KBAJPAaTOB B HEBBIPOKJIECHHOW M BBIPOKJICHHOM JIMHEWHOU
Mozenu. JIuHelHble MoOJENM CcO Ciy4aHbIMU mapamerpamu. CBOWCTBa OLIEHOK
METO0/1a HAMMEHbIINX KBaApaToB. Teopema [aycca - Mapkoga.
Tema 23. Ocnoevl cmamucmuyeckoil meopuu pacno3Haséanus 00pazoe
3amaua  pacro3HaBaHus — 00pa3oB. BeposSTHOCTHBIE  CHCTEMBI
pacnio3HaBaHusl 00pa3oB. IloHsATHE O CTATUCTHMYECKUX pEIIAIOUINX (YHKIHUAX.
baliecoBckass 1 MUHUMAaKCHasl CTpaTeruy NpuHATHS peumieHuil. IlocnenoBarenpHas
npoueaypa NpUHATUS PELICHUH.
Tema 24.0cno6bl cmamucmuueckoit meopuu 6vl0e1eHUA CUCHAIO8
Ha ¢hone nomex
3aaun BBIZICNIEHUs] CUTHANIOB Ha (hoHE momeX ((huabTparus).

Tpyoo CornacHo paboueMmy yuyeOHOMY IUIaHY KypC YHMTAETCs B IMOJHOM OO0bEME B
EéMKOCmb tedueHue 3 cemectpa 6 3ET / 216 yacos.

(e /
yacot)

Dopm B kxonHme 5-ro cemectpa npeaycMOTpeH 3K3aMeH, B KOHIlE 6-TO ceMmecTpa
a umo206020 |IPENYCMOTPEH 3a4ém ¢ OUeHKOU.
KOHMpOA
3HaHUU

AHHOTaIMs Y4eOHOH ITUCIUIITMHBI
Vue6Has pucuummaa «OCHOBBI MTH®OPMAIIMOHHOMN
BE3OIMACHOCTHN»

Lenv Heablo wu3yueHUs JUCHUIUIMHBI SBJISIETCS OBJAJeHHE 00y4aeMbIMU

U3yyeHus [IEJIOCTHOW CHCTEMOW 3HaHWH, HEOOXOMUMBIX /I TOHUMAHUSA pPOJIM U MecTa

oucyuniunbl | THPOPMALIMOHHOM O€30MacCHOCTH B CHUCTEME HAIMOHAIBHOW 0e30MacHOCTH
Poccuiickoit denepaiun, ysSCHEHHUS OCHOBHBIX METOJOB M CPEICTB OOECIeYCHUS
UHPOPMALIMOHHOM  0€30MacHOCTH  TrocylapcTBa M €ro  MH(PpOPMAIMOHHON
uHpacTpykTypbl. OT npenopasatens TpeOyeTcs 3al0XkKUTh TEPMHHOJIOTMYECKUN
(GyHaaMeHT, Hay4YWuTh MPABHIBHO IPOBOAMTH aHAIU3 YIrpo3 HH(POPMAIMOHHON
0€30I1aCHOCTH, BBIMOJHAT OCHOBHBIE ATallbl pEIICHMs 3a4ad HH()OPMaIMOHHOM
0€30M1aCHOCTH, 3aJI0’)KUTh HABBIKM aHAIN3a YIpo3 WH(GOPMAIIMOHHON OE€30MacHOCTH,
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paccMOTpeTh OCHOBHBIE 00LIEeMETO0IOTHYECKHE NPUHLMIIBI  TEOPUU
WH(OPMAIIMOHHOKW  0E€30MacHOCTH;  METOAbl U CpPEeACTBa  OOeCIeueHUs
MH(GOPMALIMOHHON OE30MacCHOCTH, METOAbl HapylleHUus KOH(UICHIIMAIbHOCTH,
IEJIOCTHOCTU M JOCTYITHOCTH HH(OpMAITUH.

N3yuenne pucturmmHbl  “OCHOBBI  MHGOPMAIIMOHHOW  0O€301MacHOCTH
JIOJUKHO pa3BUBaTh TBOPYECKHM IOAXOA NPU PELIEHUU CIOXKHBIX Hay4yHO-
TEXHUUYECKUX 3a]1a4, CBI3aHHBIX ¢ olecreueHreM UH()OpMaIMOHHOM 0e301macHOCTH
rocygapcTea M ero MHGOPMAIMOHHONW HMH(PACTPYKTYphI, CIIOCOOCTBOBATH
pa3BUTHIO  TPO(ECCHOHATBHOW  KYJBTYpHI, (hopMUPOBaHHIO  HAy4YHOTO
MHUPOBO33PEHUSI U PA3BUTUIO CHUCTEMHOIO MBIIIJIEHUS; NPUBUBATh CTPEMIIEHUE K
MOWCKY ONTHMAJBHBIX, MPOCTHIX U HAACKHBIX pELIEHUI; CcrnocoOCTBOBATh
pacIIupeHHIO Kpyro3opa.

Komn [Iporecc n3yueHus TUCIUTUIMHBI HANIPABJICH Ha (OPMUPOBAHKE CIICTYIOLIIX
emenyuu, KOMnemenyuil.
Gopmupyemol - CHocOOHOCTh TOHMMATh COIMAJBHYK 3HAYUMOCTH CBOCH Oyayiei
e 6 | mpodeccur, LETU W CMBICT TOCYAApPCTBEHHOM CiIykObl, 00J1alaTh BBICOKOM
pesyibmame | MOTUBAllUEH K BBIMOJIHEHUIO TNPO(ECCHOHANBHOW JESITEIBbHOCTH B  OO0JIACTH
oceoe | obecrieueHs MH(MOPMAIIMOHHOW OE30IMACHOCTH W 3alIUTHl HHTEPECOB JIMYHOCTH,
HUs o0IIecTBa ¥ rocy1apcTBa, CoON0IaTh MPUHIMIILI TpodeccronabHoi dTHKH (OK-
oucyuniunvt | 5);
- CHOCOOHOCTBIO KCIIOJIb30BaTh HOPMATHUBHBIC MPABOBBIC JTOKYMEHTHI B CBOCH
npodeccuonanbHou aestenpHoct (OITK-5);
- CIIOCOOHOCTBIO OCYHIECTBIIATH MOJN0O0p, HM3ydeHHE U O0O0OIIEHHE Hay4dHO-
TEXHUYECKOH WH(OpPMAIIMK, HOPMATUBHBIX U METOAMYECKHX MaTepUAIOB
OTEYECTBEHHOTO W  3apyOCKHOTO OIbITa IO NpoOJIeMaM  KOMIBIOTEPHOU
6e3zonacHoctu (TTK-1);
- CIMOCOOHOCTHIO MPOBOAUTH aHAIHM3 OE30MAaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBHE OTCYECTBEHHBIM W  3apyOS)KHBIM CTaHIapTaM B  00JacTH
KoMIbioTepHO# 6e3omacuoctH (ITK-3);
- CIIOCOOHOCTHIO TPOBOAWTH aHAIHM3 MPOCKTHBIX PEIICHHH 10 00eCIeYeHHIO
3aIIMIIEHHOCTH KOMITbIOTepHBIX cucteM (ITK-7);
3nanu B pesynprare wusydeHus AuCHUIUIMHBI «OCHOBBI HMH(OPMAIMOHHOMN
A, ymeHus u | 6€30MACHOCTH CTYIEHT JIOJKEH:
HABbIKU, AHATE:
noxyyaemoie
6  mpoyecce ® poib U MeCTO MH(MOPMAIIMOHHOW 0E30MacCHOCTH B CHCTEME HaIlMOHATbHON
uzyueHus 0€3011aCHOCTH CTpaHBbI,
OUCYUNTIUHDBL yIrpo3bl THHOPMAITHOHHON O€30MTaCHOCTH TOCYIapCTBA;

coniepkaHre HHPOPMAITMOHHOW BOWHBI, METO/IBI M CPEJICTBA €€ BEJICHHS,
COBPEMEHHBIE TTOIXOBI K IIOCTPOCHUIO CHCTEM 3aIlUThl HH(pOpMaIuy;
KPUTEPUH  OIEHKM  3aIIUIIEHHOCTH W METOIbl  oOecredeHHs
MH(OPMAaLIMOHHON 0€30MacCHOCTH KOMITBIOTEPHOW CHUCTEMBI KaK OOBEeKTa
UH(POPMALIMOHHOTO BO3eHCTBUS,

e 0co0eHHOCTH o0ecrnieueHus MH(OPMaLMOHHON 0e30MacHOCTH
KOMIIBIOTEPHBIX CHCTEM NpuU 00paboTke HHGPOPMALUHU, COCTABIISIOLICH
rOCYJapCTBEHHYIO TalHY;

yMeTh!

e (opManM30BaTh MOCTABICHHYIO 33]1a4Yy;

e pa3pabaThIBaTh MOJEIN YIPO3 H MOJICIIA HAPYIIUTENSI 0€301TaCHOCTH;

e pa3pabaThiBaTh YaCTHBIC MOJUTHUKHA OE30MACHOCTH, B TOM YHCIIE, MOJUTHKH
yIIpaBJICHUS TOCTYIIOM B WH(OPMAIIMOHHBIMH ITOTOKAMH,
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e BHIOMPATh U AHAIM3MPOBATH IOKA3AaTENM KAayecTBa M KPUTEPUHU OLCHKH
CHCTEM M OTJIEJIbHBIX METO/IOB M CPEJCTB 3alUThl MH(OpMaIuH;

® [IOJb30BaTbCsS COBPEMEHHOW HAyYHO-TEXHHYECKOH uHpopMamuein 1o
UCCIIEYEMBIM NIpO0JIeMaM U 3aJadaM.
BJIAJIETh!

e HaBblIKaMd (HOPMAJILHOW TOCTAHOBKM M PEUICHUS 3a7addl 00ecreueHHUs
nH(OPMAIIMOHHON 0€30MaCHOCTH;

® METOJaMH BBISBJICHHS yrpo3 0€30MaCHOCTH;

e METOJaMHU MOJICITUPOBAHHUS 3a/1a4 O€30MaCHOCTH.

Kpam
Kast

xapax
mepucmuxa

yuebH
ou
OUCYUNTUHDBL
(ocHo8HbIE

On10KU u

membvl)

3. CoaepxaHue OCHOBHBIX pa3/iesioB (TeM)

Kypca

Tema 1. IlousaiTHE HALMOHAJLHOM 0€30IIACHOCTH.

WHTepecbl u yrpo3sl B 00iacTd HalMOHaJIbHOW Oe3zomacHocTu. BnusiHue
IpoIeccoB MH(POpPMATHU3aIMK OOIIECTBA Ha COCTaBJSIOIIME HAIIMOHAIBHOU
0€30I1aCHOCTH U UX cojepkanue. Buasl 6e30macHOCTH.

Tema 2. UndopmanmonHas 6€30MaCHOCTh B CHCTEME HAIIMOHAIBLHON 0€30I1acHOCTH
Poccuiickoit deneparumu.

OcHoBHbIE MIOHATHS, 00LIEMETO/10JI0rHYeCKHe NPUHIUIIBI 00ecneYeHust
uH(popManuoHHOI Oe3o0nmacHocTU. HanmonanbHble HHTEPECHI B
HHpopMannoHHOI cepe. AHAIN3: HCTOYHUKHU H COAEPKaAHKMeE YIPO3 B
uHopmanuoHHou cepe.

Tema 3. I'ocynapcTBeHHast HH(pOpMAITMOHHAS ITOJIUTHKA.

OCHOBHBIE ~ TOJIOKEHHMS  TOCYJapCTBEHHOH  MH()OPMAIMOHHOW  MOJUTHKH
Poccniickoit  ®@enepannu. IlepBoodepenHbie  MEPONPUATHS IO  peaTU3alHH
roCyJapCTBEHHOH MOJUTUKU oOecriedeHuss HHPOpPMaIMOHHONW 6€30MaCHOCTH.

Tewma 4. Undopmanus - Haubosiee IEHHBIH PECYpC COBPEMEHHOTO 00IIecTBa
[TonsiTne «HpOpMarmoHHbIN pecype».Kiaccel nH(OpMaIMOHHBIX PECYPCOB.

Tema 5. TIpoGaembl nH(GOPMALIMOHHON BOIHBI.

HNudopmaninonHoe opyxue U ero knaccudukanus. MapopmamonHas BoitHa.

Tema 6. [IpoGaemsl nHPOpPMaLIMOHHOM O€3011acHOCTH B cepe rocyJapCTBEHHOTO U
MYHUIUIAIBHOTO YIPABICHHUS.

Nudopmanvonnsle  mpoueccsl B cpepe  roCylapCTBEHHOIO0 U
MYHUIIUNAIBHOTO yrpasieHus. Buasl nHGopmanun u nHOpMaLMOHHBIX PECYypCOB
B cpepe I'MVY. CocrossHue u mnepcrnekTuBbl uH(popmatuzauuu chepsl ['MVY.
Mertoas! u cpeacTa obecrieueHHst HH(OPMAIIMOHHOMN 0€301MacHOCTH.

Tema 7. IndopmarimonHas 6€30MacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM.
CoBpemeHHast TIOCTaHOBKA 3a/1a4M 3aIUThl HHPOPMAaIIUH.
Tema 8. Opranu3zanioHHO-TIpaBoOBoe o0ecreyeHne nH(GOpMaIMOHHON Oe30macHoC-
TH.

Nndopmanus kak oOBEKT IOPUAMYECKOM 3amuTbl. OCHOBHBIE MPHHLUIIBI
3acekpeunBaHus nHopMmaru. ['ocyaapcTBeHHas cucTeMa IpaBoOBOro 00ecreueH s
3anuThl HHGopManuu B Poccuiickoit @enepanuu.

Tema 9. IHpopMalimoHHbBIE CHCTEMBI

O6mue nonoxenus. apopmanus kak nponykt. IHPopMaIMoHHbIE YCITYTH.
Hcrounnku koH(UACHIMAIBHOW HH(pOpMaIi B HHPOPMAIIMOHHBIX cucTeMax. YTo
IPUBOJUT K HENPAaBOMEPHOMY OBJIAJIEHUIO KOH(pUACHLUMAIBHOW HH(oOpManueid B
UH(POPMALIMOHHBIX CHCTEMaX. BuAbl TEXHHUYECKUX CpPEIACTB HH(GOPMAIIMOHHBIX
CUCTEM.
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Tema 10. Yrpo3sl uHhopManuu.

Krnaccel KaHanoB HECAaHKIMOHUPOBAHHOTO IOMYYEHUS HH(POPMAIHH.
[TpryrHbI HapyIIEHHUS LETOCTHOCTH MHpopManuu. Buasl yrpo3 nHpopMalnoOHHBIM
cucreMaM. Bunbl noteps. MHbopmanmonnsie uH(EKIuN. YOBITKH, CBS3aHHBIC C
UHPOPMALMOHHBIM OOMeHOM. Mojens HapymuTens HHPOPMALUOHHBIX CHUCTEM.
Meronsl HapymieHuss KOH(ENCHIMATbHOCTH, IIEJIOCTHOCTH U JOCTYITHOCTH
uHpopmauuu. [IpuunHbl, BUIbI, KAaHAJBI YTEYKH U UCKAKECHUS HHPOPMALIUH.

Tema 11. MeToapl 1 MOJIENH OIIEHKU YSI3BUMOCTH MH(DOPMAIIHH.

DOMIIMPUYECKU TOIXO0J K OLEHKe ysa3BUMOCTH HHGpopmaruu.Cucrema c
MOJIHBIM TTEPEKPHITHEM.

[IpakTnueckas peanusanus MOJEIU «yrpo3a - 3amuTay. PekomeHnnanuu mno
HCIIOJIb30BAaHUIO MOJICTICH OIEHKU ySI3BUMOCTH HH(DOpMAIIHH.

Tema 12. Metoas! onpezeneHust TpeOOBaHUH K 3aIIUTe HH(OPMAIIHH.

AHanmu3 CyLIECTBYIOIIMX METOAMK OIpeleseHus] TpeOOBaHUM K 3alure
uHpopmanuu. TpeboBanus k OezomacHoctH HMHpopMannoHHBIX cucteM B CIIIA.
TpeboBanust Kk Oe3omacHOCTH WHPOPMAaUMOHHBIX cucteM B Poccumu. Kiaccer
3alUIIEHHOCTH CPEICTB BBIYMCIUTEIBHON TEXHUKH OT HECAHKIMOHUPOBAHHOI'O
nocrymna. DakTopel, BAHMSIOMKE HA TPeOyeMblid YpOBEHb 3allUTHl MH(DOpMAIUH.
Kpurepuu onenku 6e30nacHOCTH MHPOPMALMOHHBIX TEXHOIOTUH.
Tema 13. @yHkuuu, 3a1a41, CTPATETHH 3aLTUTHI HH(OPMAIIHIH.

Metoabl  popmupoBanus ¢yHkumii  3amutel.Knaccel
uHpopmanuu.CtpaTeruu 3amThl HHPOPMAIUH.

Tema 14. CriocoOsI U cpeicTBa 3alIUThl HHGOPMAIUH.
Kpunrorpaduueckre MeTo 1l 3a1IUThl HH(OPMALIUH.

Tema 15. ApXuTeKkTypa CUCTEM 3aIIUThHl HHPOPMALIUH.

3a1a4  3alUThl

TpeboBanust x apxurekrype C3U. Iloctpoenue C3U.
3alUTHI uH(popMaLuu. Pecypcsl CHCTEMBI 3alUTHI
OpraHu3anroHHOE MOCTPOSHHE.

Snpo cucrembl
uH(pOopMaLuu.

Tpyoo 3 3E /108 uacos
éMKoCcmb

(e /
yacwt)

Dopm 3auer, KP
a umozo6oco
KOHMpOs
SHAHUU

AHHOTaIMs y4eO0HOM TUCITUTUINHEI
Vuebnas mucimmuimaa «/IMCKPETHASI MATEMATHKA»
Llenv  |I'nasnoit uenvro TpeENoNaBaHWs dTOW JTUCIHUIUIMHBI SBISETCS oOOecredeHue

usyuenus dbopMHUpOBaHMS Y CTYICHTOB 3HAHHH IO TUCKPETHON MaTeMaTHKe, a TaKKe HABBIKOB
oucyuniuHbl |M YMEHHH B TIPUMEHEHWU 3HAHUH B KOHKPETHBIX YCJIOBHSX JESITEIBHOCTH,

BO3ZHUKAIOIIUX B XOJE PELICHUS MPAKTUYECKUX 3a7ad U3 OONACTH MaTEeMAaTHKU U
KOMIIbIOTepHOU Oe3omacHocTH. Kpome Toro, 1enbio AUCHUIUIHHBI SBISETCS pa3BUTHE
B Mporiecce 00y4eHUs] CUCTEMHOTO M JIOTHYECKOTO MBIIIICHUS, HEOOXOIUMOTO IS
pemieHuss 3aJad JUCKPETHOM MaTeMaTHKH C YYeTOM TpeOOBaHUN CHCTEMHOTO
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oJaXo0/a.
Komne W3yuenne [OUCUMIIIMHBI HaLENEHO Ha (OPMHUPOBAHME CIEIYIOLIUX
meHyuu, KOMITETEHIINI 00yYaroImuXcsi:
Gopmupyemoi - CIIOCOOHOCTBIO KOPPEKTHO IMPHUMEHATh IPU PELICHUH HpOQecCHOHANTbHBIX
e 6 | 3a1a4 HAYYHBI ammapaT MaTeMaTUYecKOro aHajiu3a, T'€OMETPHH, alreOpsl,
pesynbmame | IUCKPETHOM MaTeMaTHKH, MAaTEMaTHYECKOM JIOTMKH, TEOPUU aJrOPUTMOB, TEOPUHU
0C60€eH | BEPOSITHOCTEH, MaTeMaTU4YEeCKOH CTaTUCTHKH, TEOPUH HH(POPMALUHU, TEOPETHKO-
us yrcaoBbIx MeToa0B (OITK-2);
ouCyunIuHbl - CIIOCOOHOCTBIO TPUMEHSTH METOJOJOTHIO HAYYHBIX HWCCIICOBaHUN B
npoQeCcCHOHATBHONM  JIeATENBbHOCTH, B  TOM  uucie B pabore  Hax
MEKIUCIMIUTMHAPHBIME U MHHOBAIIMOHHBIMU 1poekTaMu (OI1K-4);
- CIIOCOOHOCTBIO pa3padaThIBaTh (popManbHblE MOAEIN MOJUTUK OE€30I1aCHOCTH,
NOJUTHK  YIPaBJIEHUS  JIOCTYIOM H  WHPOPMALMOHHBIMH  TMOTOKAaMH B
KOMIBIOTEPHBIX CUCTEMaX C y4eToM yrpo3 oe3omnacHoct nndopmarmu (OI1K-9).
3nanus CryneHT, U3y4uBILIUI KypC, 10JKEH UMEmb npeocmasieHue:.
,  YMeHus u 1. O craHgapTHBIX METOJAX M MOJEISIX IUCKPETHOM MaTeMaTHKH M HX
HABBIKU, IPUMEHEHUH K PEILIECHUIO IPUKIAIHBIX 3a/au.
noxyyaemvie 8 CryneHT NOJKEH 3Hamb:
npoyecce 1. OcHOBHBIC TIOHSATHS W METOJBI AMCKPETHOH MaTEeMaTUKH, BKIIOYAs
uzyuenus JUCKpETHbIE (YHKLMH, KOHEYHbIE aBTOMAaThl, KOMOMHATOPHBIM aHAIU3 U TEOPHUIO
oucyuniunsl | TpadoB.
CryneHT NOJDKEH ymemp:
1. IlpumeHsaTs anmapar NPOM3BOAAIIMX (YHKIUH W PEKYPPEHTHBIX
COOTHOILEHUH JUIs pelIeHNs NepeUnCIUTENbHBIX 3a/1a4.
2. [lonp30BaTbcsi MAaTEMaTUUYECKUM aIapaToM AMCKPETHOM MaTeMaTHKH.
Kpamx Coaepsxkanue 0CHOBHBIX pa3JeJioB (TeM) Kypca
as BBenenue
xapax [Tpenmer kypca. IlpuHuunbel mocTpoeHUss W u3ydeHHs Kypca. KpaTkoe
mepucmuxa coziepkanue. Posb 1 MecTo Kypca B JOpMUpPOBAHUU CIIEHUAINCTOB. PexomeHnnanun
yueOHO | TIO0 U3YYEHHIO Kypca, CaMOCTOSTEIbHON paboTe U JInTepaType.
U OUCYUNIUHDBL Tema 1. OcHoBbI TEeOpuU rpagoB
(ocHosHbLE I'padst u oprpader. Crenenu. Teopema Diinepa o cymme cTeleHEH.
O10KU u | UBomopdusmel. ['pynna aBromopdusmos. [lyru. Mapuipytel. Pasnoxenue rpada
membl) Ha KOMIIOHEHTBI CBSI3HOCTH.

Tema 2. HukJasl B rpagax

[Tuknomaruyeckoe uymcno. IIpoctpaHcTBO M 0a3uc  LUKIIOB.
CooTHoMIeHNE MCXKIAY 4YHCIaMW HE3aBHCHUMBLIX 1HKJIOB, BECPIIWH, pe6ep n
KOMIIOHEHT. Pa3pessbl.

Tema 3. [lepeBbst
Teopema o  xapakrepuszauumu  jaepeBbeB. OcToBbl  rpada.

Haumensmmii octoB. PebGepHas m BepumimHHas cBsa3HOCTh. HepaBeHcTBO YUTHH-
Xapapu.
Tema 4. JiisiepoBbI rpagbl
HeoOxonuMmele u goctatounsle ycnoBus. Iloctpoenue »itnepoBoit
L.
Tema S. ILlnanapusbie rpagsbl
Teopema o ToM, uto Ks u K33 He mimanapnsl. Teopema KypaToBckoro
(6e3 mokazatenbcTBa). Kpurepuit mnanapHocTH (03 10Ka3aTeNbCTBA).
Tema 6. HexkoTopbie npuMeHeHus Teopuu rpagos
IToxpbITUS M HE3aBHCHMBIE MHOXXECTBA. 3ajadya O HaWMEHBLIEM
nokpeITHH (06e3 moka3arenscTBa). CuiibHast CBSI3HOCTH B oprpadax. KoMmoHeHTHI
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CHUJIBHOM CBs3HOCTH.  AHanmu3 rpada nenu MapkoBa. AJTOPUTMBI TIOHWCKA
Kparyaimmx myredi B rpadax. 3agava MOMCKa TaMWJIBTOHOBA LMKIA B Tpade.
3anmadya o koMmMuBosbkepe. [lapocoderanus. MakcumanbHOe napocodeTanue. 3aaada
0 Ha3zHaveHUusX. I'padpl, CBA3aHHBIE C TPYMIIAMHU.
Tema 7. OcHOBHBIE Onpeae/ieHHs] TEOPUHA ABTOMATOB
Koneunsle aBromatsl. OnpeneneHue KOHEYHOro aBToMara. acTHbIE BUABIL.
[Tpumepsl. IlomaBromarel, roMomMopdu3mMbl U KOHIpy’3HUMH. Omnepauuu ¢
aBromaramu. CrocoObl 3aJaHHs aBTOMATOB. ABTOMaTHBIE Oa3WChl W TpodiemMa
IIOJIHOTBI.
Tema 8. JKBMBaJICHTHOCTH B aBTOMATAX
OKBUBAJICHTHOCTb COCTOSIHMM aBTOMAaTOB. OKBUBAJICHTHOCTb aBTOMATOB.
Hexkotopsie 000011eHNs TOHATHS SKBUBAJICHTHOCTH M TOMOMOpPQH3Ma.
Tema 9. ®yHKIMOHUPOBAHHE ABTOMATOB
O6parumocth aBTOMaToB U aBToMathl BIIM. ABTOMaThI ¢ KOHEYHOMU
namsTblo. Llemoukn wu  A3bIkM. ABTOMaTHbIe s3bIKU. [loHsATHe ¢opmanbHON
rpammaTtuky. IIpumepsl rpammaTtuk. beckoHTeKCTHBIE rpaMMatuku. [IpuMeHeHue
IrpaMMaTHUK Ul IOCTPOEHHUS SI3BIKOB BBICOKOTO YPOBHS, B YaCTHOCTH JJIS SI3BIKOB
IPOrpaMMHUPOBAHUS.
Tema 10. DxcnepuMeHTHI ¢ aBTOMATAMH
OcHOBHBIE TOHATUSA TEOPUM OKCIEPUMEHTOB C aBTOMAaTaMH.
Jlnarnoctuueckre 3KCIEPUMEHTHI. Y CTAHOBOYHbBIE SKCIIEPUMEHThI. JKCIIEPUMEHTHI
II0 PAcIO3HABAHHUIO aBTOMATOB.  TecTUpoBaHME aBTOMATOB.  TecTupoBaHHE
KOMOMHAIIMOHHBIX  CcXeM. MeToasl  TMOCTpPOEHUS  TECTOB. BeposTHOCTHOE
TECTUPOBAHUE. Ouenkn BEPOATHOCTH oOHapyKeHUs HEUCIPAaBHOCTH.
IlceBocimyyaliHOE TECTUPOBAHHUE.
Tema 11. BepoATHOCTHBIE ABTOMATBI
Omnpenenenue U 4acTHble BUABL. JlekoMno3uiys. DKBUBAaJEHTHOCTh
cocrossuuii. [IpuMeHnenus.
Tema 12. OcHOBHbIE KOMOMHATOPHBIE METOAbI
IIpyauun  cinoxkeHuss U yMHOeHud. [lommuoxectBa.  [Ipumepst
UCIIOJIb30BAaHUsl TNPUHIMUNA CIOXKEHUS U yMHOXeHUs. [IpuHIMI BKIIOYEHHUS U
uckimoueHus. BpiOopku. PasmemenusiMu ¢ mnoBTopeHusMu. Pasmernenus 0e3
noBTopeHuil. Couetanust 6e3 nmoBTopeHuil. bunom HploToHa M moamHOMMaNbHAS
dopmyna (komMOMHaTOpHBINA cMbIca). CoueTanus ¢ moBTopeHUsMH. IlepecTaHoBKH
6e3 mnoBTopeHuil. CBolicTBa mepecTaHOBOK. llepecTaHOBKM ©€3 MOBTOPEHUU.
Tabnuua uaBepcuii. 3agaua o pasynopsnouenun. Cyddakropuansl. [lepectaHoBkH
C IOBTOPEHUSMH. 3a/la4a O pa3MEUICHUIX.
Tema 13. PekyppeHTHBbIE COOTHOLICHUSI
IIpoctele  mpuMepbl  PEKYpPpEeHTHBIX  IOcCienoBarenpHOCTER.  Ywmcia
®ubonayuu. CoiictBa uncen dubonauun. Hepekyppentnas ¢opmyna s ducen
O®ubonauuu. BwiBog HepekyppeHTHOH Qopmynsl ans uucen PuboHauym ¢
MOMOIIBIO TTpou3BoAsnie QyHkiun. duboHaudyneBa cuctema cuuciaeHus. Yucna
Karanana. Henuneiinas pekyppentHas ¢opmyna. HepexkyppentHas dopmyia.
3ana4a 0 TpUAHTYJSIIMKM MHOTOyroapHuKa. ITyru Jluka.
Tema 14. Yucaa CTUpJMHIa U MX CBOMCTBA
Pa3z6uenus. Yucna Ctupaunra Broporo poaa. Yucna benna. Pa3ouenus na
nukiel. Yucena Ctupaunra nepBoro poaa. PazOuenue uncia Ha ciaraemble.
Tema 15. IlpousBoasimme GpyHKIHA
PexyppeHTHbIe coOTHOWIEHUs U mpousBoisamue GyHkuuu. [IpousBonsmue
¢ynkuuu. 3amada o paccTaHOBKE YEPHBIX M OembIX mapoB. Onepanuu Hal psaaMu.
[TpousBogsue dhyakuuu. [Ipumepsr.
Tema 16. JIaneiiHble NOJIHHOMBI
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Jlanevinpie mosuHOMBI. CBSi3b JIQJCHMHBIX MOJMHOMOB C IMEPECTAHOBKAMHU.
IIpumepsl.
Tema 17. KomOMHaTOpHBbIE METOAbI B PELIECHUU IKCTPEMAJILHBIX 32124
JlaTuHCKHME MPSMOYTOJIBHUKUA U KBaApaTbl. OpTOrOHAIbHBIC JIATUHCKHUE
kBaaparbl. Matpunbsl Anamapa. Ilepeuncnenue rtpadoB 0TOOpakeHMIA.
OKcTpeManbHble  3agaud M nepebop.  ONTUMH3alMOHHBIE  33au.
VYHuBepcanpHble 3amaud. Meton BeTBe W rpaHull. KomOuHaTopHbIE
KoH(purypanuu, Onok-cxembl. TpancBepcanu. KoHEUHbIE TPOEKTUBHBIC
wiockocTH. [lepeuncienue rpadoB u oToOpakeHUiA.
3.2. TemaTnka NpakKTHYECKUX 3aHATHI

Tema 1. OcHoBBI T€OpUU TpadoB.

Tema 2. [{ukib! B rpadax.

Tema 3. JlepeBbs.

Tema 4. DitiepoBeI Tpadbl.

Tema 5. [Tnanapssie rpadml.

Tema 6. HekoTopsie mpuMeHeHHs Teopuu TpadoB.

Tema 7. OcHOBHBIE OIIpEIEIEHUS TEOPUU ABTOMATOB.

Tema 8. DKBUBaJICHTHOCTH B aBTOMATaXx.

Tema 9. yHKIIMOHUPOBAHHE aBTOMATOB.

Tema 10. DxkciepuMeHTBI ¢ aBTOMAaTaMHU.

Tema 11. BepossTHOCTHbIE aBTOMATHI.

Tema 12. OcHOBHBIC KOMOMHATOPHBIE METO/IBI.

Tema 13. PekyppeHTHBIE COOTHOIICHHUSI.

Tema 14. Yucna CtupiuHra 1 uxX CBONCTBa.

Tema 15. [IpousBopasiue QyHKIUN.

Tema 16. Jlanelinbie TOJTUHOMBI.

Tema 17. KomOMHaTOpHBIE METO/IBI B PEHIEHUH SKCTPEMAJIbHBIX 3a]1a4.

Tpyooé
mKocmb (3.e. /
yacol)

6 3E /216 4aca.

Dopma IK3amen.
UMo208020
KOHMPOJis
3HAHUU
AHHOTanus y4eOHON JUCITUTUTMHBI
Vyueouas muciimiumiaa "MATEMATHYECKAS JIOTUKA U TEOPUSI
AJITOPUTMOB"
Lenv IlenamuocBoenuss AUCHUIUIMHBL “Mamemamuueckan 102uka u meopus
U3yyeHus anzopummog’ SIBIISIIOTCS:
OUCYUNTIUHDBL — (GopMHUPOBaHUS Y CTY/IEHTOB 3HAHUI M0 MaTeMaTHYECKON JIOTUKE U TEOPHH

AITOPUTMOB;

— o0ecnedyeHre NMpuoOOpPETeHHs] HAaBBIKOB U YMEHUN B MPUMEHEHUU 3HAHUU B
KOHerTHBIX YCJ'IOBI/IHX JACATCIIbPHOCTH, BO3HHKAIOIIUX B XOJE€ peHIeHI/Iﬂ
MPAKTUYECKUX 3aJad W3 O00JacTh MaTeMaTUKH H  KOMIIBIOTEPHOMN
0e30IacHOCTH;

— paSBI/ITI/Ie CUCTECMHOI'O M JIOT'MYCCKOI'O MBIIJICHUA, HCOGXO,Z[I/IMOI‘O JJISL
pelIeHus 3a7a4 MaTeMaTHYSCKOW JIOTHKU W TEOPHH aJITOPUTMOB C YYETOM
HAYYHBIX MCCIIEJIOBAaHUN B MPOPECCHOHATIBLHON JIESTETbHOCTH, B TOM YHCIIE
B pab0Te HAJI MEKTUCIIMIIMHAPHBIMYA U HHHOBAITMOHHBIMU TIPOCKTaMH.
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Komn W3ydyeHne [UCHUIUIMHBI HaleleHo Ha (GOpPMUPOBAHHME CIEAYIOLIUX
emeHyuu, Komnemenyuii 00yJaroImunxcs:

dopmupyemoi - CHOCOOHOCTBIO KOPPEKTHO NPUMEHATh MPU PEIICHUU MNPOPECCHOHATBHBIX

e 6 | 3371a4 HAy4yHBIH ammapar MaTeMaTH4YecKOro aHajan3a, TIeOMETpUH, airedpsl,

pe3yibmame | JUCKPETHOM MaTeMaTHKH, MaTeMaTU4YE€CKOW JIOTMKHU, TEOPUU AITOPUTMOB, TEOPUU

0c60e | BEpOSATHOCTEH, MAaTeMaTHUECKOW CTAaTHCTUKU, TEOPHH HH(OpMAIMH, TEOPETHKO-

HUs yrcaoBbIx MeToa0B (OITK-2);

OUCYUNTIUHDBL - CHOCOOHOCTBIO TPUMEHATH METOAOJIOTHUI0 HAayYHBIX HCCICIOBAaHUNA B
npodeccHoHaNbHOM  JIeATeNbHOCTH, B  TOM  4YHcie B paboTe  Hax
MEKIUCIMIUTMHAPHBIME U MHHOBAIIMOHHBIMU 1poekTaMu (OI1K-4);

- CIOCOOHOCTBIO pa3pabareiBaTh (HOPMATbHBIE MOJENIN MOJUTHK 0€30MacHOCTH,
MOJIMTUK ~ YIPABICHUS  JOCTYIIOM W  WHPOPMAIMOHHBIMU  TIOTOKaMU B
KOMITBIOTEPHBIX CHCTEMaX € YU4eTOM yrpo3 6e3omacHocTu uHdopmarnuu (OITK-9);
- CHOCOOHOCTBIO K CaMOCTOSITEIbHOMY IOCTPOCHHUIO aJITOPUTMA, MPOBEACHUIO
€ro aHaJaKM3a U peaar3alii B COBPEMEHHBIX mporpaMMHbIX Komiuiekcax (OITK-10).
3nanu CryneHt, u3y4yuBIIAN KypC, TOTDKEH 3HAMb:

A, YMeHus u — OCHOBHBIE MTOHATHS MAaTEMaTUYECKON JIOTUKU U TEOPUU AITOPUTMOB;

HaeblKU, — S3BIK M CPEACTBA COBPEMEHHON MAaTeMaTUYECKOM JIOTUKU;

nozyiaemole — TpeacTaBieHus OyneBbIX GYHKIMI U CIOCOOBI MUHUMU3ALUU (HOPMYIT;

6 npoyecce — THUIIOBBIC CBOMCTBA U CIIOCOOBI 3a1aHus (PYHKIUI MHOTO3HAYHOM JIOTHKH,

UsyHenusn — pasIUyHBlE HOAXOABI K OIPEACICHHIO alrOpuT™Ma M JI0Ka3aTelbCTBa

OUCYUNTUH®] AJITOPUTMHYECKOH HEPA3PEIIMMOCTH OT/EIBHBIX MACCOBBIX 3a/1a4;

— TOJXOJBI K OI[EHKaM CII0)KHOCTH aJlTOPUTMOB;
—  METOJbI MOCTpoeHHUSI Y(H(PEKTUBHBIX ANTOPUTMOB;
— BO3MOXKHOCTH MPUMEHEHHS OOIIMX JOTHUECKUX MPUHIIUIIOB B MATEMATHKE U
npodecCHOHATBLHOMN 1eATEbHOCTH.
CTyneHT NOJDKEH ymems:
— HaxXoOWThb W HCCIEAOBaThH CBOWCTBA MpEJCTaBICHW OyleBBIX W
MHOTO3HAYHbIX (PYHKINN OpMylaMu B Pa3IUYHBIX Oa3ucax;
— OIICHHUBATH CIOXKHOCTH AJITOPUTMOB M BEIYHCIICHHIA;,
—  KIacCH(pUIIMPOBAThH ATOPUTMBI IO KJIACCaM CIIOKHOCTH;
— TPUMEHATH METOAbl MAaTeMaTUYECKOW IJIOTUKHM M TEOPUU aJTOPUTMOB K
pEIIEeHHIO0 3a/1a4 MaTeMaTHYeCKOW KHOEPHETHKH,
CTyneHT I0JKeH 1ademsy:
— HaBBIKAMH HCIIOIH30BAHMUS SI3bIKA COBPEMEHHON CUMBOJIMYECKON JIOTUKU;
— HaBbIKAMH TPUMEHEHUS METOJOB U (PAKTOB TEOpUU AITOPUTMOB,
OTHOCSIIIMMHUCS K PEIICHUIO TepeOOpHBIX 3a/1ay;
— HaBbIKaMH yMpoIleHus ¢opMyn anreOpbl BBICKA3bIBAHUM M anredpbl
MIPEINKATOB;
— HaBBIKAMH COCTABJICHUS MPOTPaMM Ha MamuHax ThIOpUHTA.
Kpam Conep:xaHue OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Beenenne
xapaxk Hctopust pa3BUTHS MaTeMaTHYECKOW JIOTHKH W TEOPHUH aJTOPHUTMOB.
mepucmuxa | MatemaTnueckas JIOTMKa W OCHOBAaHHMS MAaTeMaTUKH. Teopusl airopuTMOB U
VueOH | IPUHIUIHAIBHBIE  BO3MOXXHOCTH  BBIYMCIUTENBHBIX ~ MamuH.  CII0)KHOCTh

ol QITOPUTMOB U €€ 3HAYCHHE IS IPAKTUKH

OUCYUNTIUHDBL Tema 1. Auiredopa BbIcKa3bIBaHUI M ajiredpa npeauKaToB

(ocHogHble OcHOBHBIE JIOTMYECKHE oOmNepaluu M uX cBoicTBa. [loHarue OyneBoii

On0KU u | anreOppl. AnreOpa BBICKa3bIBaHMN M ainreOpa MOJAMHOMKECTB, MHOXECTBA Kak
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membl)

npumMepsl OyneBbix anreOp. [IpeaukaTsl HA MHOXKECTBE U UX CBSA3b C OTHOILICHUSIMHU.
Jlornueckue omepauuu Haj npeaukaramu. OnpeneneHue (opMysbl  anreOpsl
MPEANKATOB. BBINOJHUMBIE, TOXAECTBEHHO HCTUHHBIE M TOXIAECTBEHHO JIOKHbBIE
¢dopmynbl. PaBHOCHIBHOCTE (HOPMYJ, OCHOBHBIE COOTHOLICHUS PAaBHOCWJIBHOCTH U
UX HCIOJIb30BaHUE i ympouieHuss ¢opmyn. CyiiecTBoBaHHE U1 KaXKOou
dbopMyibl  anreOpsl BBICKA3bIBAHWNA TMPUBEACHHONH (DOPMBI, JU3IBIOHKTUBHOU U
KOHBIOHKTUBHON HOPMAJIbHBIX (OPM.
Tema 2. ByJjieBbl pyHKIMHN U UX 00001ICHNE

[Tonsitue OyneBoil (GyHKIMM W (PYHKIIMH MHOTO3HAYHOM JoTMKH. WX
npezcTaBieHue (GopMmyliaMu Haja 3aJaHHOM cuctemor ¢yHkuumil. Ilpencrasnenue
OyneBbIX (GyHKIMH dopMynamMu aiareOpbl BBICKA3bIBAHMM W MHOTOYJICHAMH
XKerankuna. 3aMkHyTBle Kiacchl (yHKImA. Kpurepuu MomHOTHI uis OyJeBBIX
byakuuidi W GyHKOMA MHOro3HayHOW Jsoruku. [IpencraBnenue  QyHKIui
MHOTO3HaYHON JIOTHKH psigamMu Dypre. MeToasl BeUMHCICHHS KO3(PPHUIIMECHTOB
®Oypoe. [IceBnoOyneBsl GyHKIUU U UX 3aAaHre. MuHUMH3AIMS OyleBbIX QYHKINH.

Tema 3. Ucuucienne BbICKa3bIBAHUI

OO01iee MOHATHE O JIOTUYECKOM HMCUUCICHHUH. SI3bIK, aKCHOMBI U TpaBUiIa
BBIBOJIa MCYHCJICHHUS BBICKA3bIBaHHWHA. BBIBOAMMOCTH M JIOKa3yeMocTh (Gopmyn B
WCUYWCIICHUM BBICKa3bIBaHMil. Teopema nenykunu. HenmpoTuBOpeUrnBOCTh U MOTHOTA
VCYHUCIICHUS BBICKA3bIBAHUI.

Tema 4. Ucuucienne npeankaTon

SI3BIK, aKCHOMBI M MPAaBUJIa BHIBOJA UCUUCIICHUS IPEIUKATOB. BEIBOAMMOCTD
U JI0Ka3yeMOCTh ()OpMYJ B MCUHCICHHU NPEeIUKaToB. BcrmomorarenbHble TpaBuia
BBIBOJIA: TPAaBWJIO CUJUIOTH3MA, MpaBWJIa YMHOXEHHs W pazaeneHus ¢Gopmyd,
IIpaBWJIa YMHOKEHUSI U Pa3esieHUs! MOCBUIOK, IPABUIIO YMHOXKECHHS 3aKIFOUEHUH,
MPaBUJIO MEPECTAHOBKU MOCBHUIOK, MPABWIIO KOHTPANO3UIMK, TpaBuiia e Mopraxa,
IpaBuJia MPOTHUBOPEUHs, 3aKOH MCKIIIOUEHHOrO TpeTbero. Teopema neayKuuu Ais
3aMKHYTON GopMynbl. OKBUBaJIEHTHOCTH Qopmyn. IlpuBenenue dopmyn «
HOpMalIbHBIM (opMaMm. [loHsTHe 00 HHTEpIpETAlUU HCUYUCICHUS TPEIUKATOB.
HenpotuBopeunBoCTh McuUnciaeHUs: npeaukaroB. HempoTuBopednBble, MOJHBIE U
BBIMOJHUMBIE cucTeMbl (GopMyn. Teopema I'edens O MOTHOTE HCUYUCIECHUS
MpEeANKAaTOB. DIIEMEHTHl Teopuu Monaenel. Teopema MainblieBa 0 KOMIIAKTHOCTH U
ee mnpuioxeHus. IlpuMeHeHue uUcCUMCICHMS  NPEJUKATOB S 3alUCU
MaTEeMaTUYECKUX YTBEPKICHUM U JJIs1 aBTOMaTHUYECKOTO J10KA3aTeIbCTBA TEOPEM.

Tema 5. MeToa pe3oJironuu

[IpuMeHeHHe UWCYUCIEHHUS MNPEIUKATOB [UIS  JI0KAa3aTelNbCTBA TEOPEM.
CeKBEeHIIMAIBHBIN U HaTypaJbHBIN BBIBOJ B UCUHCIICHUH MPEIUKATOB. DPOaHOBCKUE
uHTeprpeTanuu. Teopema OpOpana. CkoneMoBCKasi CTaHaapTHas ¢opmMa.
CemanTuyeckue JiepeBbs. Meron pe3oOUMU s JIOTMKM  [PEIUKaTOB.
Yuudukanus. Teopema o Haubonee obmeM yHudukatope. Teopema o MOIHOTE
METOJIa PE3O0JIOLMH JJIsl JIOTUKU NpeAauKaToB. [IpuMeHeHue JOruKu NMpeaukaToB B
JNENYKTUBHBIX 0a3aX IaHHBIX W DJKCHEPTHBIX cucreMax. (OCHOBHBIC TOHATHUS
JIOTHYECKOTO TPOTPAMMHUPOBAHUS: XOPHOBCKHE MM3BIOHUTH, SLD - pesomorus.
Meroanka cocTaBiI€HUS U peanu3alus JOTHYECKUX IPOrPaMM.

Tema 6. J1eMeHTHI TEOPUHU AJTTOPUTMOB

WHTyUTUBHOE TIOHSATHE AQIrOpUTMA U  €ro  XapakTepHbIE  YEPTHL.
HeoOxoaumocTh yTOYHEHMs] MOHATUS anroputMma. OrmnpeneneHue HOPMaJbHOTO
anroputma. Ilpumepsr. Ilpunmun  MapkoBa. Kommno3unuss — HOpMaiabHBIX
anroputMmoB. Omnpexaenenue wmamubbl Twrropunra-Ilocra. I[lpunnun Trropunra-
ITocra.

Tema 7. AiropuTMHu4yecKasi pa3pelimMoCTb U HEPa3pemMMOCTh
Hymeparusi cnoB B cuetHoM andaBuTe W apudmerusanusi ajaropuTMOB.
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OrnpesiesieHe PEKYPCUBHBIX M YaCTHYHO PEKYpPCUBHBIX (yHKkmuit. IIpumepsl.
CoOOTHOIIEHHS] MEXK]Ty KJIacCaMH MPUMHUTHUBHO PEKYPCUBHBIX, OOIIEPEKYPCUBHBIX U
YaCTUYHO PEKYpCHUBHBIX (QyHKUMH. [Ipumepbl anropuTMHUECKd Hepa3zpeluMBbIX
MaccoBbIX 3aa4. [I[puMepsl aIrOpuTMUYECKH pa3peIIMMbIX U HEPA3PELIMMBbIX 3a1a4
u3 anreOpbpl W Teopum aBToMaToB (0Oe3 mpokasarenbcTBa). Teopema Yepua o
HEPA3pEUIMMOCTH UCUUCIICHHH MTPeInKaToB (0€3 T0Ka3aTeIbCTBa).
Tema 8. CJ10:KHOCTH AJITOPUTMOB U BHIYHCJICHU
[Tonxonpl K OLEHKAM CIIOKHOCTM aJIrOPUTMOB WM BBIUMCICHUU. Mopaenu
BbIYMCIIEHUH. CI0KHOCTh BBIYHMCIICHHUS] HAa ManiuHe ThropuHra. Mepsl CII0KHOCTH.
CpotictBa (ynkumii crnoxkHoctn. Hmknue oneHku. CIOKHOCTH BBIYUCIICHUS.
Meron cnenoB. CHOXHOCTh pacrno3HaBaHUS CHUMMETpUU CJIOB. CJO0KHOCTh
pacrio3HaBaHUA ~(PYHKIMOHAIBHOW TIOJHOTHI CHUCTEMBI OYNEBBIX  (DYHKITHIA.
Cy1iecTBOBaHUE CKOJIb YTOJHO CII0KHO BBIYUCIUMBIX (DYHKIIUH.
Tema 9. MeTroasl nocrpoeHus 3¢ (peKTUBHBIX ATTOPUTMOB
Meton pazOuenuss u pexypcuu. CI0XHOCTh PEKYPCHUBHBIX aJIrOPUTMOB.
YMHOXkeHre yrcen u Matpull. beictpoe mpeoOpa3zoBanue Dypoe.
Tema 10. CiioxnHocTHas Kiaaccupukanus nepedGOpHBIX 3a1a4
Kiacc 3aga4, [E€TEpMUHHPOBAHO pEIIAEMBIX €  I[MOJIMHOMMAJIBHOU
CIOoKHOCTRIO. Kracc 3amay, pemaeMblXx € IOJIMHOMHAIBHOW CIIOKHOCTBIO Ha
HeJeTepMUHUpPOBaHHOW MamunHe Tohropunra. IlonmnHomuaneHas cBogumoctb. NP-
nonHbie 1 NP-Tpyanbie 3amayn.
Tema 11. Teopusi aIropuTMoOB M 32/1a41 UCNOJIb30BaHNs JBM
BoeruncnurenbHple BO3MOKHOCTH coBpeMeHHbIX OBM. Monpens OBM -
MammHa MnpousBoibHOro aoctyna (MILJ).MIIJ] - Beruuciaumbie GyHKIUU U HX
CBSI3b C YACTHYHO PEKYPCHUBHBIMHU (PYHKIIHSIMH.
3.2. TeMmaTnKa NPAKTHYECKUX 3aHATHI
Tema 1. AnreOpa BbICKa3bIBaHHUI U aJireOpa MpearuKaToB.
Tema 2. byneBbl pyHKINU 1 UX 00001IEHNKE.
Tema 3. Ucuucnenune BrICKa3bIBaHUH.
Tema 4. Vcuncnenne npeaukaros.
Tema 5. Merop pe30mtonu.
Tema 6. D1eMeHTBI TEOPUU AIITOPUTMOB.
Tema 7. AnropuTMuyecKas pa3peliuMOCTb U HEPA3ZPEIUMOCTb.
Tema 8. Ci10:XHOCTb AITOPUTMOB U BBIYHMCIICHUM.
Tema 9. MeTo1bl nocTpoeHUs 3PPEKTUBHBIX AITOPUTMOB.
Tema 10. CnoxxHOCTHas KIaccupUKaIns NepeOOpHBIX 3aad.
Tema 11. Teopust anropuT™MOB ¥ 3a7a4u HUCTIOIb30BaHus OBM.

Tpyoo Kypc “Mamemamuueckoit nocuku u meopuu anzopummos” nzydaercs B 4
éMKocmy cemectpe 6 3ET / 216 gacos.
(e /
uacwl)
Dopm 3auém
a umo2o6020
KOHMPOISL
3HaHUU

AHHOTaIMs y9€OHON AUCITUTUTHHBI

Vuebnas mguciummmaa «METO/bI IPOT'PAMMMPOBAHUS»
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Lenv Heab ocBoeHUS MUCHUTUTHHBI «METOIBI MPOTrPAMMUPOBAHHSI:
Usydenus HAy4YUTh CTYIEHTOB pElaTh NPUKIAAHBIE 3a0a4ud YUCIEHHBIMU METOIAMU C
OUCYUNTUHBL | YCTIONB30BAHUEM KOMIIBIOTEPA.
Komn Komnerennun, Qopmupyemple y CTYICHTOB B pPE3yJIbTaTe OCBOCHHH
emenyuu, JUCHHUIIINHEL «MeTobl IPOrpaMMUPOBAHUS»:
dopmupyenv. - CIOCOOHOCTHIO YUUTHIBATH COBPEMEHHBIE TEHACHIMN PAa3BUTH HHOOPMATUKH
¢ 6| M BBIUMCIUTENBHOM  TEXHMKH, KOMIIBIOTEPHBIX  TEXHOJNOTMH B CBOEH
pesytemame | ypodeccuoHANIBHON  AEATENBHOCTH, paboTaTh C IPOrPaMMHBIMH  CPEICTBAMU
0C60€ | nIpuKIagHOro, CHCTEMHOIO U CIENManbHOro nasnadenus (OIIK-7);
Hus - CHOCOOHOCTBIO UCIOJB30BaTh SI3BIKM U CHCTEMbI IPOTrPAMMHPOBAHUS,
OUCYUNIUNDL | yycTpyMeHTaIbHBIE cpezncTaa ISt peIeHusI PO EeCCUOHATBHBIX,
UCCIICIOBATEIbCKUX U MPHKIaaHbIX 3a1a4 (OITK-8);
3nanu 3HaTh!
A, yMeHus u - OCHOBHBIC XapaKTEPUCTHUKW YHCIEHHOTO METOZAa: IOrPEUIHOCTb,
HABbIKU, CXOJIMMOCTh, HEBSA3KA, YCTOMUMUBOCTh YHUCICHHOTO PELICHUS;
nouydaemoie - OCHOBHBIC YHCIIEHHbIE METOJbI PEIICHUS 3aJay Teopud (GYHKIUH U HX
68  npoyecce | XapaKTEpUCTUKU;
usyueHus - OCHOBHBIE YHCJCHHBIE METOJABI pEIIeHUs 3aJad aiaredppl U HX
oucyuniunsl | XapaKTepUCTUKU;
- OCHOBHBIEC YHCIICHHBIE METOIbI PEIICHHS 33a/1a4 MaTeMaTHUeCKONH (PU3UKUU
UX XapaKTCPUCTUKU;
YMeTs:
- BbIOpaTh MOAXONANIMN  YHCICHHBIA METOJ] PEIICHUS  THIIOBBIX
MaTeMaTHYeCKUX 3a7ay;
- MPUMEHSTh Ha MPAKTUKE YHUCIECHHBIE METOJIbI PEIICHUsT OCHOBHBIX 3a7a4
aHaiM3a, anredpbl, MaTeMaTH4eCKON (DU3HUKH.
Biagers:
- METOJIOJIOTHEH M HaBBIKAMH PEIICHHS HAYYHBIX U MPAKTHYECKUX 3a/1a4.
Kpam Tema 1. OcoOEHHOCTH MaTeMaTUYECKUX BBIUHUCICHHUM, peaau3yeMblX Ha
Kas OBM.
xapak [IpencraBnenue uncen B ¢popme ¢ GUKCUPOBAHHOW U TUIABAIOMICH 3aIsIToOM,
mepucmuxka | TAama3oH U TMOTPENIHOCTH MpeacTaBieHus. Omnepanuy HaJl YWCIaMH, CBOWCTBA
yueoH | apu(pMETHIECKUX Oreparu.
ou
OUCYUNTIUHDBL Tema 2. TeopeTndeckue OCHOBBI YHCICHHBIX METOIOB.
(ocHogHble [TorpemHoCT! BBIYUCICHHUI. YCTOMUYMBOCTh M CIOXHOCTh aITOpPUTMa IO
b10KU U | MaMsITH, IO BPEMEHHU.
memul)

Tema 3. UncneHHBIE METOIBI JIMHEHHOHN anTreOphl.

OcHoBHBIE 3aauM JIMHEHHON anredps, Meton ['aycca. Metox mpoctoit
UTEpallid, TEeOpeMa O JOCTaTOYHOM YCIOBHUU CXOAMMOCTH, HEOOXOIuMoe U
JI0CTaTo4yHoe ycioBue cxogumoctH. Merox 3eiinens. Ilpobiema coOCTBEHHBIX
3HAYCHUH.

Tema 4. Pemienue HenmMHENHBIX YpaBHEHUM U CUCTEM.
MeToasl pelieHus HETMHEWHBIX YpaBHEHHM: METOJ OUCEKIWH, MEeTOo.
IIPOCTOM uTepanuu u Mmeto HeroToHa.

Tewma 5. UaTepmionsius GyHKIIHA.
[TocranoBka 3amaun uHTEpHONSAUMU. WHTEPHOJISAIMOHHBIA MHOTOWICH
Jlarpanxa. Ero cymectBoBaHue u €AMHCTBEHHOCTh. OIlEHKa MOTIPEIIHOCTH
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MHTEPNOJIALIMOHHON dopmynel  Jlarpamxa. [TonsiTue 0 KOJINYECTBE
apuMEeTHUECKUX Omepanuid, Kak o0 OJHOM U3 KPUTEPUEB OIICHKH KadecTBa
aIropuTMa.

Tema 6. MeTtoapl mpubIMKeHus QyHKITUH.

Haunyumee  npuOnmkeHne B~ HOPMHUPOBAHHOM  MPOCTPAHCTBE.
CyIiecTBOBaHUE JI€MEHTA HAWITyqlIero npuOmmKkeHus. YeObIeBCKU albTepHAHC,
€IMHCTBEHHOCTh MHOT'OWICHA HAMIIYYIIETO MPUOIMKEHUSI.

Tema 7. PaBHOMepHOE TpuOIMKeHNE PYHKIUH.
OproroHasibHbie  MHOrowieHbl. IIpomecc optoronanuzanuu IlIMuara.
3anuchr MHOTOWICHA B BHJIEC PA3JIOKEHUS IO OPTOrOHAILHBIM MHOTOUYJICHAM.

Tema 8. Pemienrie 0OBIKHOBEHHBIX TU(PepeHINATbHBIX YPAaBHEHUH.
Merton pasznoxkenuss B psan Teimopa pemenus 3agaun Komm g OJ1Y.

Mertopn Diinepa u ero moaudukanuu, metoasl Pynre-Kyrra.

Tema 9. Uncnennoe naTerpupoBanue u nuddepeHnupoBanue.

WuTerpupoBanue CWIBHO OCHWUIHpYIOIUX (yHKOWA. Bbraucinenne
UHTETPaJOB B HEPErylspHbIX chydasx. YucineHHoe auddepeHunpoBanue,
BBIUMCJIUTENbHAS IOTPEIIHOCTh (OPMYN YHUCIEHHOTO JAu(QepeHIupOoBaHus.

HpaBI/IJ'IO PYHI‘e OLCHKHU IMOTI'PCITHOCTH.

Tema 10. [IpeobpazoBanue Dypbe,
Dypse.
[Ipeo6paszoBanue Pypre, Yoma, ObicTpoe mpeodpazoBanue Oypobe.

Yonma, ObicTpoe mnpeoOpa3zoBaHUe

Tema 11. O630p U aHaNU3 YHUCICHHBIX METOJIOB, IPUMEHSIEMbIX B MaKeTax
IpOrpaMM JIMHEWHOH anreOpshl.

Metox mnpocToil uTepanuM, HEOOXOJUMOE U JIOCTaTOYHOE YCIOBHE
cxonumoctu. IIponecc yckopeHus: CXOAUMOCTH uTepanui. MeTon HancKopenmero
IPAJMEHTHOIO CITYCKA.

Tpyoo CornacHo pabGouemy y4yeOHOMY IUIaHY KypC 4YMTaeTcs B IOJIHOM 00bEME B
EMKoCmb teuenue 4-5 cemectpo 7 3ET / 252 wacos.

(e /
yacot)

Dopm B kon1e 4-ro cemecTpa nIpeaycCMOTPEH 3a4eT, B KOHILE 5-TO - IK3aMeH.
a umo2o602o
KOHMpOJA
3HaHUU

AHHOTanYs yueOHON AUCIUILTUHBI
Vuebuas muciiniumbaa « TEOPUS HCEB)IOCJIY‘{AIXHLIX I'EHEPATOPOB»

Lenv Ilenamu ocoenus aucuuiinHbl «Teopua nceedociyuaitnvix 2eHepamopos»
u3yueHus SABIISIOTCS:
OUCYUNTUHDBL - yrinyOneHue oOuieil MaTeMaTHYeCKOW MOATOTOBKU CTYIEHTOB B 00JacTAx

MPUKIATHON  anreOpbl, TEOPHH BEPOSATHOCTEH ¥  MaTeMaTHYECKOM
CTaTHCTUKH, HEMOCPEACTBEHHO HCIOIB3YEMbBIX B KpUNTOTPadUU M TEOpUHU
KOJIMPOBAHUS;

- U3Y4YEHHE METOJOB IOCTPOCHUS M MCCIEAOBAHHUS CBOMCTB ITOTOKOBBIX
¢ poB, c1ocoO0B UX MPUMEHEHUS B KOMIIBIOTEPHBIX CHCTEMAX;
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- M3y4YeHHWE NPUHLIMINOB MpoekTupoBanuss W mnoctpoenus [TICY, mmpoko
MPUMEHSEMBIX B COBPEMEHHBIX CHCTEMax 3aIlUThl HHPOPMALINY;

- yriayOiieHHe MaTeMaTH4eCKOW [MOATOTOBKH o0yyaroummxcsa B o0nacTu
npakTuueckoro ucnonp3oBanus ['TICY u ananu3a ux cTOMKOCTH.

Komn [Iporiecc M3ydeHus: TUCUMIUIMHBI HArpaBiieH Ha (OPMHUPOBAHUE CIETYIOLINX
emenyuu, KOMRemeHyui.

Gopmupyemol - CIIOCOOHOCTH KOPPEKTHO MPUMEHSTH MPH PEIIeHUH MPO(PEeCCHOHANBHBIX 33134

e 6 | ammapaT MaTeMaTHYeCcKOro  aHajau3a, [IeOMEeTpUM, anreOpbl, JTUCKPETHOM

pe3yivmame | MaTEMATUKH, MATEMaTUYECKON JIOTUKH, TEOPUH aJITOPUTMOB, TEOPUU BEPOSITHOCTEN

océoe |1 MaTeMaTH4YeCKOW CTAaTUCTUKU, TEOpUU HUH(GOPMALIUU, TEOPETUKO-UHCIOBBIX

HUs metonoB (OITK-2)

OUCYUNTIUHDBL - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHMUYECKHX M JKCHEPUMEHTAIbHBIX
Hay4YHO-UCCIIEIOBATENIbCKUX paboTax IO OLEHKE 3allMIIEHHOCTH HMH(OpMaluu B
KOMITBIOTEPHBIX CHCTEMaX, COCTaBJISATh HAy4YHBIE OTUETHI, 0030phI MO pe3ylbTaTaM
BbINIOJHEHUs uccnenopanuii (I1K-2);

- CIOCOOHOCTHIO POBOJAUTH aHAIHM3 OE30MAaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBUE OTEYECTBEHHbIM U  3apyOeXHBIM CTaHgapraM B  o0iactu
KoMIbroTepHOI Oe3omacHoctu (I1K-3);

- CHOCOOHOCTBIO  CTPOUTh  MAaT€MaTH4YEeCKHME  MOJEIM  JUId  OLEHKH
0€30MacHOCTH KOMIIBIOTEPHBIX CHUCTEM M aHAIU3UPOBATh KOMIIOHEHTHI CUCTEMBI
0€30MacCHOCTH C UCIOJIb30BAaHUEM COBpEMEHHBIX MareMarudeckux meronoB (IICK-
2.3);

- CHOCOOHOCTBIO  pa3pabaThiBaTh, AaHATU3UPOBATH HW  OOOCHOBHIBATH
aJIeKBaTHOCTh MAaT€MaTUYECKUX MOJIENel MpPOIECCOB, BO3HHUKAIOUIMX MpU padoTe
pOrpaMMHO-aNIapaTHbIX cpeacTB 3anuThl nHGopmanuu (IICK-2.4)

3nanu B pe3ynbrare ocBO€HUS NUCHUILTUHBI 00YYatOLUiics JOIKEH

A, YMeHus u F—

HABbIKU,

noyuacsie e KJ1acCU(IMKALIMIO METO/I0B U TPUHIUITBI rVIOCTpoeHm MOTOKOBBIX MIM(POB;

¢  nmpoyecce e KJ1acCU()MKALIMIO U METO/Ibl aHAJIN3a CTOMKOCTH MOTOKOBBIX IIH(POB;

uzyuenus e kiaccudukanuio u cxembl pyHkiuonuposanus [ TICY;

oucyuniunb ® CTPYKTYPY M MIPUHLIUIIBI paOOThI PETHCTPOB C/IBUTA;

® [IPUHIIUITB M METO/AbI MPOSKTUPOBAHUS TOTOKOBBIX MHU(POB;
® IpUHIUIBI aHanu3a croikoctu ['TICY;

ymemb.

® CTPOUTH CXEMBI 1 MaTEMAaTUYECKHE MOJIEIIN PETUCTPOB CIBUTA;

®337aBaTh M  OMNpPEACNATh XapaKTEPUCTUKH JIMHEWHBIX
nocnenoBarenbHocTel (JIPID);

® [IPOEKTHPOBATH TOTOKOBbIE MU (PHI;

® OCYILECTBIIATh TECTUPOBAHUE CTATUCTUYECKUX CBOMCTB IICEBAOCIYYaWHBIX
[IOCJIEI0OBATEIbHOCTEM;

e BpiOMpaTh noaxoxasmue [TICY, ynoBnerBopsitomiye 3aJaHHBIM KPUTEPUSM
CTOMKOCTHU M OBICTPO/ICHCTBHUS;

® CTpOUTh cxeMy koMOuHupoBanus paznuuHbix [ TICY u ux takTUpoBaHUS;

® CTPOUTH MAaTEMATUYECKYIO MOJIENIb T€HEPATOPa, COOTBETCTBYIOIIYIO CXEME €T0
paboThI;

enaoemn.

e MaTeMaTHYSCKUMH METOJaMU HccliieqoBanus cBocts JIPII;

® METOAMKON MPOEKTUPOBAHUS MIOTOKOBBIX IU(POB;

® MaTEMaTUYECKMMH METOJAMH OLICHKU CTaTUCTHMYECKOIO Ka4eCTBA MOTOKOBBIX

PEKYPPEHTHBIX
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¢ poB.

®METOAMKOW  IPOCKTHPOBAHUS  TOTOKOBBIX  IMM(POB  HA  OCHOBE
KoMOMHMpoBaHUs paznuunbix [ TICY;

® METOAMKON IpEeIBAapUTENIbHOM OLIEHKM CTOMKOCTH pasIMYHbIX THIIOB
IOTOKOBBIX IIH(POB.

Kpam

Ka:

xapax

mepucmuxka

yuebH

ou
OUCYUNTUHDBL
(ocHo8HbIE
OnoKu
memuvl)

u

Coaeprxanue OCHOBHBIX pa3/iesioB (TeM) Kypca

Tema 1. BBenenne. JIPII, perucTpsbl ¢ABUra u NOTOKOBbIE MM (PBI

3amaun u mporpamma Kypca. Mecto Teopun JIPII B psany apyrux
MaTeMaTHYeCKUX AUCUUIUIMH. MCTOUHMKM €€ pa3BUTUSA U 00JacTU MPUIIOKEHHUS.
@opMBI CaMOCTOSITENIBHOM pabOThl CTYAEHTOB IO H3Y4eHHIO Kypca. OCHOBHas
JUTEpaTypa K Kypcy.

PaBHOMepHO pacnpenenénnas ciiydaiiHas IOCIENOBATEIbHOCTb. [IO0TOKOBBIE
mudpel. Cesa3b motokoBbix MmmdpoB ¢ [ICIT m JIPII. PeanpHbie ciydaiiHbie
IIOCJIEI0BATEIbHOCTH.

Tema 2. Oomme cBoiicrBa JIPII

YMHOXKEHHE MOCIEeNOBATENbHOCTH Ha  MHorowieH. ['eneparop  JIPIL
MuHruManeHblii MHOrowieH u aHHyistop JIPII. BelumucieHne MHOrowieHa Io
3ananHoit JIPII. CootHomenus wmexnay cBoiictBamu JIPII ¢ pasnuunbiMu
XapaKTePUCTUICCKUMH MHOToujIeHaMu. buHoMmuanbHbli 0a3uc nmpocrpancTea JIPII
HaJ| TIOJIEM.

Tema 3. JIPII Hax KoHeYHLIMH OJAMHA

[Ipencrasnenune JIPII Hag KOHEUHBIM MMOJEM C TOMOIIBIO (DYHKIHH Cieaa.
[Tepuognueckue II0CJIEI0BATEILHOCTH. Ilepuoguueckue MHOT'OYJICHBI.
Ilepponnunoctes JIPII Hax KOHEYHBIM KOJIBUOM. JIMHEWHBIE pPEKyppPEHTHBIE
IIOCJIEZI0BATEIBHOCTY B KOHEYHBIX IOJISAX: BBIYMCIECHUE NIEPUOJA U JUIMHBI IOIX0a
JIPII Ha;1t KOHEYHBIM MOJIEM.

Tema 4. M-noc1e10BATEIBLHOCTH

JIPI1 mMakcuManabHOTO Mepuoja HaJ KOHEYHbIM moyieM. CBsi3b OMHapHBIXM-
NoCJIe0BaTeNbHOCTE ¢ perucrpamu  caura. (CBOHCTBA ~ MHUHUMAJIBHOIO
MHOTOWIEHA M-TI0CIE0BATEIBHOCTH.

Tema 5. Koppeasinnonnsie coiictsa JIPII

ABTOKOppenaunoHHas QyHKUHUsA, €€ cBOcTBa U BhluucieHne. DyHKIUSA Kpocc-
KOPpEeJSIIMM ¥ JKCIIOHEHIIMAJIBHBIE CYMMBl HaJ KOHEYHbIMH MOJISIMH. CymMBbl
Knocrepmana. KBagparuunsie Gopmbl Haj KOHEUHBIMU TojisiMU. WX cBoiicTBa U
CBS3U C M-IIOCJIEN0BATEIBHOCTAMH.

Tema 6. BBenenue. 'enepaTopbl nceBa0CTYyYAHHBIX YHCET

Mecto mucnumuinebel [TICY B pany Ipyrux MaTeMaTHYECKMX JUCLMILIMH.
Hctounuku e€ pa3BuTUd W O0NacTU NpuiiokeHUus. JIuHeilHble KOHTPYIHTHBIE
re"eparopsl. O0beIMHEeHNE TMHEHHBIX KOHTPYIHTHBIX T€HEPATOPOB.

Tema 7. AHAJIN3 NOTOKOBBIX IK(POB

Kputepun  croiikocth  MOTOKOBBIX  mMppoB. JIMHEWHas  CIOXKHOCTD.
Koppensiironnas He3aBUCUMOCTh. ATaku Ha MOTOKOBbIE MU(pbl. CTaTUCTUYECKHE
TECTBI.

[TotokoBe mugpsr Ha 6aze LFSR. I'erepatop 'edda. O600MEHHEII TeHEpATOP
I'epda. Yepenyrommiics reHepaTop «CTom — MOwEN». J[ByCTOpOHHHUH TreHepaTop
«cron — mnomém». IloporoBelii reHepaTop. CamMoONpoOpeKHMBAIOIUE TE€HEPATOPHI.
MHOroCcKOpOCTHOM T€HEpaTop C BHYTPEHHMM Ipou3BeaeHueM. CyMMHpYIOIINN
reaeparop. ['ermeparop DNRSG. Kackan TNomnmana. CxuBarommid TeHEpaTOp.
CamocKUMaroIIHil reHepaTop.

MIupp AS. Amropurm HughesXPD / KPD. Anroputm Nanoteq. Anroputm
Rambutan.

Tema 8. AjiuTUBHBIE TeHEPATOPHI
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MaremaTrueckasi MOJENIb aJJAWTHBHOIO TreHeparopa. Ienepatop Fish.
Aunroputwm Pike. Anropurm Mush.

Tema 9. Otaeannbie Tunsl I'TICY

Anroputm  Jlxudpdopna. Amroputm M. Anropurm PKZIP. Croiikocth
anmroputmMa  PKZIP.  Amroputm  RC4.  Anroputm  SEAL.  CemelicTBo
nceBaocaydaiaeix ¢ynkiuii. Omucanne SEAL. besomacHocts SEAL. Anroputm
WAKE.

Tema 10. PerucTpsl ciBura

Peructpel caBura ¢ nmHEHHONW 0oOpaTHOW CBs3b0. Maremartuueckass MOJEINb.
[Tpumepsr. I'eneparop Taycopra. Ilporpammuas peanusanusi. Konduryparus
l"anya.

Cxema FCSR. Maremaruueckas wonens FCSR. IlorokoBeie mudpsl,
ucnonp3yronue FCSR. Kackannuple reHeparopsl. KoMOMHMpOBaHHBIE TEHEPATOPHI
FCSR. Kackan LFSR / FSCR ¢ cymmupoBanuem / 4€THOCTBIO. Uepemyromuecs
TEHEPATOPBI «CTOI — NOIIED. CKUMAIOLIME FEHEPATOPHI.

Cxema perucrpa ciaBura c HeJWHEHHOM oOpaTHOW cBs3bpi0. IIpoGiemsl,
CBs3aHHbIE C TakMMHM reHepatopamu. I[Ipumepsl. I'eneparop Ilnecca. I'eneparop Ha
6a3e kieroynoro aBromara. ['eneparop 1/ p. Aaroputm crypt(l).

Tema 11. IlpoexkTHpOBaHHE MOTOKOBLIX IM(POB

CHCTEMHO-TEOPETUYECKUIM  MOAXOX K  MIpoeKTupoBaHuio. CI0XKHOCTHO-
TeopeTnueckuil noaxon. Ilpumepsl. I'enepatop ncesnocnyyainbeix yucen [lamupa.
I'eneparop Blum — Micali. I'enepatop RSA. T'ereparop Blum, Blum, Shub. Ipyrue
noaxoasl K mpoetupoBanuio. Ilpumepsr. Iludp «Punm BanH BuHKIBY.
PannomusupoBanuplii  motokoBeld  mwmdp  Hudbdu.  PanmomusupoBaHHBIN
notokoBeIil mupp Maypepa. [ludper ¢ kackagoM HECKOJBKHX MOTOKOB. BrIOOp
noTokoBoro mudpa. ['eHeparus HECKOIBKUX MTOTOKOB U3 oxHoro ['TICY.

Tema 12. I'eHepaTopbl peajibHBIX CIYy4YalHbIX N0CIe10BAaTEIbLHOCTEH

Ta6muuet RAND. Mcnons3oBanue ciyuaiiHoro myma. Mcnonb3oBanue taiimepa
KoMIbloTepa. M3MepeHue CKpbITOrO COCTOSHUSI KiaBHaTypbl. CMmelleHus u
Koppeisanys. M3Biedénnas ciy4aiHOCTb.

TemaTnka NpakTUYECKUX 3aHATHN

Tema 1. [IpakTrueckux 3aHATHI HE MPETYyCMOTPEHO.

Tema 2. Anroputm ymHoxenust JIPII Ha mHOrouneH. Boruncienue reneparopa,
MUHUMaJIBHOTO MHoOrowieHa u aHHyistopa JIPII. Beluucnenne xapakTepuCTHK
npoctpanct JIPIIL. [loctpoenne npumepoB OMHOMHUAIBHBIX 0a3MCOB MPOCTPAHCTBA
JIPIL

Tema 3. [loctpoenue JIPII Hag kOHEYHBIM TIOJIEM C TIOMOIIBIO (PYHKITUU Clena.
Boluncnenne uX XapakTepUCTHK. BpluncieHwe nepuoga W AJUHBL  [10AX0a
MEPUONYECKUX MHOTOWIEHOB U nepuoandeckux JIPII.

Tema 4. Peanuzanus, aHanu3 OBICTPOAEHCTBUS M CTOHMKOCTH M-
MOCJIeIOBATENBHOCTEH, TeHepupyeMbIX pa3nuaabiMu LFSR.

Tema 5. Brruucienue aBTokoppensaunonHoil ¢ynkuuu JIPIT Hag koHeuHBIM
nosieM. Beranciienne kpocc-koppensiinonnoit (ynkmuu JIPII Hang koHEdHBIM
IOJIEM.

Tema 6. [IpakTryecknx 3aHATHI HE TPEAYCMOTPEHO.

Tema 7. CpaBHUTENBHBIN aHAJIN3 CTOMKOCTH Pa3IMYHBIX T€HEPATOPOB.

Tema 8. Peanuzanus u aHaim3 ObICTPOICUCTBUS aIUTUBHBIX TEHEPATOPOB.

Tema 9. Peanuzanus, aHaau3 ObICTpoAecTBUS U cTOWKOCTH pasnuuHbix [ TICY.

Tema 10. Peammzamus u aHanmu3 OBICTPOACHCTBUS PETHCTPOB CHBHUTA C
JUHEWHOW oOpaTHOM cBs3bl0. Peanusanus, aHanus OBICTPOJNEHCTBHS U CTOWKOCTH
pEerucTpoB caBura ¢ oOpaTHOM CBsA3pI0 MO mepeHocy. Peamuzanus, aHanus
OBICTPOJCHCTBUS U CTOMKOCTH PETUCTPOB CIBUTA C HEIMHEHHON 00paTHOM CBS3BIO.
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Tema 11. IIpoekTrpoBaHre KOHKPETHBIX TPUMEPOB IMMOTOKOBHIX MHU(POB.
Tema 12. Peanuzainuss ¥ aHaiau3 CTaTUCTHYECKOTO KadyecTBAa TE€HEPATOPOB
peallbHBIX CIIYYailHbIX MMOCIEA0BATEIHHOCTEH.

Tpyoo Cornacno pabGouemy y4yeOHOMY IUIaHY KypC YMTAeTCs B IOJHOM 00BbEME B
éMKocm teueHue 5 cemectpa 6 3ET / 216 gacos.

(e /
uacwl)

Dopm B koHI1IE cemecTpa peayCMOTPEH 3a4€T € OLEHKOM.

a umoz2o8020
KOHMPO.IA
SHAHUU
Vuebnas muciumimaa «KKOMITBIOTEPHBIE CETH»

Lenv Henp jaucuMnmaMHbI - 00€CEYUTh 3HAHUE TEOPETHUECKUX U
usyuenus MPAKTUYECKUX OCHOB B OpraHu3anuud W (DYHKIMOHHUPOBAHUU KOMITBIOTEPHBIX
oucyuniunsl | CeTel, yMEHHE MPUMEHITh B MPO(PECCUOHAIBHON JIeATEIbHOCTH PacIpeeIeHHbIE

JaHHBIC, TIPOTPAMMBI U PECYpPCHI CETEH.

Komn B pe3yJsibTare n3yueHus JMCUUIJIMHBI Y CTYIEHTOB J0JI:KHbI ObITH
emeHyuu, c(hopMHUPOBAHBI CJIETYIONINE KOMIETEHIUHN:
dopmupyemoi - CHOCOOHOCTBIO  YYUTBIBATH  COBPEMEHHBIE  TEHICHIMH  Pa3BUTHUS
e 6 | ”HPOPMATUKH W BBIYUCIIUTEIHFHON TEXHUKH, KOMIIBIOTEPHBIX TEXHOJIOTUN B CBOCH
pe3yromame | IpOPECCUOHATBHON JI€ATENbHOCTH, paboTaTh C MPOTrPaAMMHBIMH CpEICTBAMHU

0c60e | IPUKJIATHOTO, CHCTEMHOT'O M crienuaibHoro Hasuadenus (OIMK-7);

HUs
OUCYUNTUHDBL
3nanu B pe3yabTare u3yueHus JMCUMIJIMHBI CTYA€HTHI JOIKHbBI:

A, YMeHus u . BHATb:
HABbIKU, e TEXHOJIOTHH U MPHUHIIMIIBI TOCTPOEHUS KOMIIBIOTEPHBIX CETEH;
noayuaemoie e NMPUHIMIBI (YHKIIMOHUPOBAHHUS W B3aWMOJCHCTBHSI  alllapaTHBIX U
6  mpoyecce MPOTPaMMHBIX CPEJCTB KOMIBIOTEPHON TEXHUKH;
us3yueHus e crioco6s! HacTpoiiku OC Microsoft Windows it paGoThl B ceTsIX;
OUCYUNTIUHDBL e CETEBBIC MPHUKJIAIHBIC TPOTPAMMBI;

e MPUKJIAJIHBIE TPOTpaMMBbl it co3aanus Web-caiitoB 1 Web-cTpanuii;

o Poccuiickue n MexayHapoJHbIe TOUCKOBBIE cpeicTBa B Internet;

e OCHOBHBIE BO3MOYKHOCTH JICKTPOHHOTO OM3HECAa W KOMMEPIIHH.

Il. YMETb:
e WCITIOJIb30BaTh BBIYHMCIUTEIIBHBIE CHCTEMBI W CETH Tepeladd JTaHHBIX B
npohecCHOHANBEHOM e TEeNbHOCTH,

o noakmtouath [1K k ceTsiM, u paboTaTh B ceTsX;

e paboTaTh C CETEBBIMU MPUKIIAAHBIMU MPOTPAMMAMH;

e co3naBath U opopmirsite Web-ctparuier u Web-calTor.

I11. BTAAETH IPAKTUYECKNUMU HABBIKAMM:

e pabOTHI C MEXaHW3MaMH ITepeIadr JAHHBIX TI0 KaHajaM CBSI3H;

e paboTHI C BO3MOKHBIMH PECYPCAMHU JIOKATBHBIX CeTei

e paboOTHI C CEPBUCOM ceTH Internet.

Kpam Conep:xaHue TeM TMCUUILIHHBI
Kas Tema 1. Beeoenue. Ocnosvt opeanuzayuu u  QYHKYUOHUPOBAHUS

Xapax | ebl4ucAUmMeNIbHbIX cemell
mepucmuxa 1.1. [TpobaemMbl pactpeneneHHON 00pabOTKU JaHHBIX. 3aa9d B TPOOIEMbI

yuebOH | pactpelleIeHHON 00pabOTKYU TaHHBIX.
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ou
OUCYUNTUHDBL
(ocHo8HbIE
OnoKu
membvl)

u

1.2. Knaccudukamus cereil mo cmoco0aM pacmpeneicHus IaHHBIX,
CPaBHUTEJIbHAS XapaKTEPUCTUKA Pa3IMUHBIX TUIIOB CETEH.

1.3 OcHOBBI Opranu3aiuy U GYHKIIMOHUPOBAHUS CETEH.

1.4. CereBble cTannapThl BepxHux ypoBHed OSI-moznenu.

1.5. CereBble omepanmoHHbie cucTeMbl. OO030p CETEeBBIX CpPEICTB Ha
npumepe onepanronHoi cuctemsl (OC) UNIX.
Tema 2. Ypoenu ceccuii u npeocmagieHuii

2.1. OCHOBHBIE CETEBbIE CTaHAPTHI.

2.2 CpenctBa B3aMMOACHCTBUS MTPOIECCOB B CETSX.

2.3 Pacnipenenennas o0paboTka HHPOPMAIUH B CHCTEMaX KJIMEHT-CEpBEp.

2.4 BzauMopencTBIE KIMEHT-CEPBEP U YIAICHHBIN BBI30B MPOLIEAYD.

2.2. Ocobennoctu npotokona TCP/IP

2.3. Uurtepdeiic TLI

2.4. Unrepoeiic Berkley Sockets

Tema 3. IlpukiiagHoil ypoBeHb BbIYUCINTEIbHBIX ceTel

3.1. ApXHUTEKTypa KJIMEHT-CEPBEP

3.2 OIHOpPAHT OBbBIE CETH.

3.3 CpencrBa uaeHTU(PUKALMY U ayTEHTU(PUKALIUH.

3.4. CereBble rpaduyeckue Mmob30BaTeIbCKie HHTEPHEHCH

3.5. ®aiinosas cuctema NFS u undopmannonnas cimyx6a NIS

3.6. CepBepnl 0a3 TaHHBIX, CEPBEPHI MPUIIOKEHHUIN U TIOYTOBBIE CEPBEPHI

3.7. lIporokon SMTP

3.8. CranmapThl yIaJeHHbIX TEPMUHATIOB

Tema 4. CereBble omnepanuoHHbie cucrembl Novell NetWare wun
Windows NT

4.1. Apxurektypa cereBoii OC NetWare u Windows NT. CpenctBa
MOBBILICHUS HAJIEKHOCTH (YHKIIMOHUPOBAHUS CETEH.

4.2. CpenctBa pa3pabOTKU CETEBBIX NMPHIIOKEHHH ans cpenbl NetWare u
Windows NT.

4.3. Unterpauus NetWare u Windows NT ¢ npyrumu cersmu.

4.4 Vnrerpanus JIOKaJIbHBIX CETEH B pervoHajbHbIE U TJI00ATIbHBIE CETH,
HEOJIHOPO/IHBIE BBIYMCIUTEIBHBIE CETH.

Tema 5. Cern IBM SNA, DECNet u AppleTalk

5.1. Apxurektypa cetu SNA: opranuzanus U (QyHKIMOHUPOBAHHE ceTei
SNA.

5.2. Apxurekrypa cetu DECNet

5.3. Apxurektypa cetu AppleTalk

Tema 6. Cpeacrea 1 MeTObl OPraHU3ALNMHN BHIYMCIUTEIbHBIX ceTel

6.1. MapupyTnusaTopbl, MOCTBI, Y3JIbl KOMMyTanuu naketoB. CepBepbl
ynajaeHHoro gocryna. OCHOBHbIE IPUHLIMIIBI YIIPABIECHUS UMHU

6.2. Hekotopble NpUHIMIBI NPOESKTHUPOBAHUS TOIMOJIOTHUU JIOKAJIBHBIX M
TII00ANBHBIX CETEH.

6.3. TenneHIMM U IEPCIIEKTUBBI Pa3BUTHUS CETEBBIX TEXHOJIOTUI

6.4 Opranmzanus cereil Ha Oa3ze onepanuoHHON cuctembl UNIX:
OCHOBHBIE IPOTOKOJIbI, CIIYXObl, (YHKIIMOHUPOBAHHE, COIMPOBOXKICHUE H
pa3paboTKa NPHIIOKEHHH, 0COOEHHOCTH peaan3aliy Ha pa3IMYHbIX Iu1aTdopmax.

6.5 Opraamzanust ceteil Ha Oa3e omnepamroHHOW cuctembl NetWare:
OCHOBHBIE IIPOTOKOJIBI, CITYKOBI, (GyHKIIMOHMPOBAHUE, re’epanus,
COTIPOBOXKACHHE U Pa3padOTKa MPUIOKEHHI.

6.6 Opranm3amus cereid Ha Oaze omepanuonHoi cucreMbl Windows NT:
OCHOBHbIE IPOTOKOJIBL, CITYXOBlI, (G yHKIIMOHUPOBAHHUE, re’epanus,
COIIPOBOJKJICHHE U pa3padOTKa NPUIIOKECHUH.
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6.7 T'mobGanmbnble ceTu: Internet, oOCHOBHBIE CITY>KObI U TIPEIOCTaBISIEMbIE
YCIIYTH, CTAaH/1aPThI,IEPCIIEKTUBBI PA3BUTHUS.

6.8 Opranu3anus KOpIOpaTUBHBIX CETE UHTEPHET.

Tema 7. Ilpukiaadblie ceTeBbie CEPBHUCHI

7.1 DomainNameSystem (DNS).

CtpyKTypa JOMEHHBIX UMEH. ABTOPHU30BaHHBIE CEPBEPHI U JCIIETUPOBAHUE
orBercTBeHHOCTH. [ToHsATHS cepBepa u peconepa DNS, 30Hb1, 3amucu pecypca.

Anroput™m pazpemieHus uMmeH. [Ipsimoe u oOpaTHOe paspelnieHue UMEH.
®opmar 3anucu pecypca. Tumbl 3amuceit SOA, NS, A, CNAME, PTR, MX, SRV.

Peanmusanmu cepsepa DNS st UNIX 1 Windows.

7.2 Dynamic Host Configuration Protocol (DHCP).

[TonsTuss o0nacTh, WCKIIOYAEMbBI JUAmNa30H, IyJI aapecoB, apeHIa,
pe3epBUpPOBAHUE.

[Tapametpsl, HacTpauBaemble Ha DHCP-cepsepe.

[Tonyuyenue u npognenue nuuensun DHCP-kiuenToMm.

7.3 JlocTaBKa MOYTHI.

Kommonentsl goctaBku mouthl. Koudurypamus sendmail. Tumossie
CJIy4au HACTPOMKH MIOYTOBOTO CEPBEPA.

Tema 8. CeTeBasi 6€301aCHOCTD.

8.1IIpobnema cereBoli 0€30MAaCHOCTH U TEPMHUHOJIOTHUA. MeXaHU3MbI
0e30macHOCTH.

8.2CepBuchl 0e30MacHOCTH: HEOTPEKAEMOCTb, LIETIOCTHOCTb,
KOH(UICHIIMALHOCTD, ayTCHTH(HUKAIUS, 3alUTa OT TIOBTOPEHUH, KOHTPOJIb
noctyna. IPSec. VPN.

8.3 dunprpanys naketoB Ha npumepe iptables. [pasuia, nenoyku npasu,
Tabnuubl. YcinoBus oTOOpa MaKeTOB, ACUCTBHS HaJ MakeTaMH. TpaHCIsIus
CETEBBIX aJIPECOB.

Tpyoo 3 3E/108 gyacoB
émkocms

(e /
yacwt)

Dopm 3auém
a umozo6oco
KOHMpOs
SHAHUU

AHHOTaIMs y9€OHON AUCITUTUTHHBI
Vueonas guctumnHa «CUCTEMBI YIIPABJIEHUS BASAMU JTAHHBIX)»

Lenv Heab kypca — o0yueHHe CTYA€HTOB (yHIaMEHTAIbHBIM 3HAaHUSM B 00JaCTH
U3yyeHus Teopur 0a3 JaHHBIX W BBIPAOOTKA MPAKTHYECKUX HABBIKOB TMPUMEHEHHS JTHX
oucyuniunsl | 3HAHUHA TIPH CO3JaHUM MPOTPAMMHBIX MPOIYKTOB JUJIsI 00pabOTKM MHQOpPMAIHH C

MTOMOIIBIO CUCTEM YIIPaBIICHUs 0a3aMH JTaHHBIX.

Komn [Mocne wm3ydenus kypca "ba3pl naHHBIX" BBIMYCKHUK JOJDKEH 00Ianarh
emeHyuu, cJIeYIOIUMH NPO(PecCHOHATILHBIMHA KOMIIETEHUSIMM
dopmupyemoi - CIIOCOOHOCTHIO YUUTHIBATh COBPEMEHHBIC TCHICHIIUN Pa3BUTHUS WH()OPMATUKH
e 6 |1 BBIYUCIUTEIBHOW  TEXHUKH, KOMIIBIOTEPHBIX  TEXHOJOTHMH B  CBOEH
pe3yiomame | IpoeCCUOHATBHONU JESITeNbHOCTH, padoTaTh C MPOTPAMMHBIMU CPEIACTBAMH

0c60e | IPUKJIATHOTO, CHCTEMHOI'O M crienuaibHoro Hasnadenus (OIMK-7);

HUs - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHYECKHX M IKCIEPUMEHTAIbHBIX
OUCYUNIUKbLl | HAYYHO-MCCIICIOBATEIBCKUX PabOTax MO OIEHKE 3aIMIICHHOCTH WH(OpManuu B
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KOMIIBIOTEPHBIX CHUCTEMAaX, COCTaBJISATh HAayyHbIE OTYETHI, 0030pbI MO pe3ylibTaTaM
BhINoJIHeHUS uccienosanuii (ITK-2).

3nanu [Tocne n3yuenus kypca "ba3bl JaHHBIX" CTYJEHT M0JIKEH:
A, YMeHUus u 3HATD.
HABbIKU, - obiactu moctpoeHuss W paboTel ¢ Oazamu AaHHbIX. HH(ponoruueckoe
nonyuaemvle | MojenupoBanue. S3bikoBbie cpenactBa coBpemeHHbIX CYBJl. aranormueckoe
6 npoyecce | MoaenupoBanue. IIpoexktupoBanue Ha ¢uznueckomM ypoBHe. CpeicTBa M METOIbI
U3yyeHusl npoektupoBanus bJl. Pemsimuonusie CYBJl. CYB]] Ha unBepTUpOBaHHBIX (aiinax.
oucyunaunwl | I'mneprekcroBele  u  MyinbtuMmenuiiieie  BJ[.  XML-cepBeppl.  OOBEKTHO-

opuentupoBannble b/I. Pacnpenenennsie b/[. Kommepueckue b/I.
yMeTh
- popMyIUPOBATH U MIPEICTABISITh KOHKPETHBIC 33/1a4M Ha MPOTPaMMHUPOBAHUE,
CBsI3aHHBIE C 0a3aMU JaHHBIX.
BJIA/IETh
- HaBBIKAMU MIPAKTUYECKON pabOTHI B OJJHON U3 COBPEMEHHBIX 0a3 TaHHBIX.

Kpam Cojep:kanue pasieJioB JUCIHILIHHEBI
Kas

xapax .
mepucmuxa 1. Ba3pl JaHHBIX U CHCTEMBI ypaBJienus 0a3o0ii nanHbIX. BbIGOp

yuegn | CACTEMBI YPaBJIeHNSA 0azamu 1aHHBIX. ZKM3HEHHBIN MUK 0a3bl JaHHBIX.
ot HNudopmanuonnsie npornecchl. Mapopmanms. [Ipencrasienne nHbopManuu.
Oucyuniunbl ABtomatu3upoBannbie uHbopManmonneie cuctemsl (AWC). Crpyktypa u
(ocnosHbie KJaccuuKanus HHPOPMAMOHHBIX cucTeM. CrcTeMa MmpeACcTaBlIeHUus H 00pabOTKH
oKl , | AAHHBIX dakrorpapuyeckux AUC.
menvt) 2. YpoBHHU Moeeil u 3Tanbl npoekTupoBanus b/l

Hepapxuueckas, ceTeBas M pPENALMOHHAS MOJENM OPraHU3aluU JIaHHBIX.
KonnenrtyanbHOE U CXEMHO-CTPYKTYPHOE TPOEKTHPOBAHUE.
3. Undonoruveckoe MoaeJMpoOBaHue
OCHOBHBIE TOHATHS U ITANBl HHPOTOTUYECKOTO MOJICITUPOBAHUS.
4. sI3pikoBbIC cpencTBa coBpeMeHHbIX CYDB/I
Oynkuuu, kaccupukanusa u ctpykrypa CYBJl. S3biku nporpamMmupoBaHusl.
SI3BIK CTPYKTYpHPOBaHHBIX 3anpocoB SQL.
5. JaTajoruyeckoe MoaeJTUpOBaHue
OCHOBHBIE IOHATHS U 3TAIbI JATAIOTMYECKOT0 MOIECIMPOBAHUS.
6. [IpoexTpoBaHue HA GU3UYECKOM YPOBHE
[TpoexTupoBanue cxembl 6a3bl JaHHBIX. [IpoekTHpOBaHMEe U CO3AaHKEe TAOIUII.
7. CpencrBa u MeToabl npoekTupoBanust bJ1
[IpoexTupoBanue c YCIIOBHEM HOpMaJIM3al1H. CeMaHTHUYECKOE
MOJIeTMpOBaHUE JaHHBIX, ER-muarpamMmel.
8. Peasimunonnnie CYB/]
BuyTpennsis cxema 0a3pl JaHHBIX. Dusnyeckas CTPYKTypa JIaHHBIX.
WNunexcupoBanue nanHbix. CuibHbIE U cnabbie cTopoHbl JaHHBIX CYB/I.
9. CYB/l Ha HHBEPTHPOBAHHBIX (paiiiax
BuyTtpennsas cxema 0a3pl JaHHBIX. Du3ndeckas CTPyKTypa JaHHBIX.
NunexkcupoBanue nanubix. CriibHBIC U ci1abbie cTopoHbI JaHHbIX CYB/I.
10. I'uneprexkcToBbie M MyJbTUMeAUITHBbIE B/l
BrayTpennsis cxema 0a3pl naHHbIX. Ousmdeckas CTpyKTypa IaHHBIX.
WNunexcupoBanue nanHbiX. CuibHbIE U crabbie cTopoHbl JaHHBIX CYB/I.
11. XML-cepBepbI
BuyTtpennsss cxema 0a3pl JaHHBIX. Du3ndeckas CTPYKTypa JaHHBIX.
WNunexkcupoBanue nanHbix. CriibHBIC U cita0bie cTopoHbl JaHHbIX CYB/I.
12. O6bexkTHO-OpUeHTHPOBaHHBIEe B/[
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BuyTpennsis cxema 0a3bl JaHHbIX. Du3uyeckas CTPYKTypa JaHHBIX.
WNunexcupoBanue nanHbix. CuibHbBIC U cliabbie cTopoHbl qaHHBIX CYB/I.

13. Pacnpenenennbie b/l. Kommepueckue b/{

[TonsiTne pacnpeneneHHbIX HMH(DOPMANMOHHBIX CHUCTEM, MPUHIUIBI KX
co3ganuss u (QyHkuuonupoBanus. IIpeacraBnenus. TexHoOnMOrMM U MOJAETHU
«Knuent-cepep». Mojenu ¢ailioBoro ceppepa, yAaJeHHOTO JOCTYIa K JaHHBIM,
ceppepa 0a3bl [aHHBIX, cepBepa NpPUIOKEHUH. MOHHMTOPBI TpaH3aKIUM.
TexHONMOrMM OOBEKTHOTO CBS3BIBAHUS JAHHBIX. TEXHOJIOTMU PEIUTMLUPOBAHHUS
naHHbIX. Tunsl kommepueckux b1

14. Opranmn3anus npoueccoB o0padorku nanHbix B BJI. Orpanunyenns
LeJIOCTHOCTH

[Touck, ¢unpTpanus U COPTUPOBKA JaHHBIX. 3amnpockl. [Iponenypsl, mpaBuia
(Tpurrepsl) u coObITHs B 6a3ax maHHbIX. OcobeHHOCTH 00padoTKu naHHbIX B CYB]]
C CETEBOM MOJIE/IbI0 OpraHU3alMU JaHHBIX. BbIBO TaHHBIX.

15. TexHosiorusi omepaTuBHOIi o00padorku Tpanzakumii (OLTP -
TexHosorusi). Undopmannonnsie xpanuwimma. OLAP — texnosorus.

VYrpaBnenue TpaH3zakuusMu. Meroasl cepuanuzanus TpaH3akuuil. Meton
BPEMEHHBIX METOK.

16. TIIpoGjema co31aHuUsl W CKATUA OOJBIIMX HH(POPMALHOHHBIX
MaCCHMBOB, HH()OPMALMOHHBIX XPAHMJIMIN M CKJAJ0B JAaHHBIX. YINPaBJIeHHE
CKJIAJIaMU IaHHBIX.

Opranuzanus pe3epBHOrO KONMUPOBaHUA. PaziuyHble alrOpuUTMBbl CKATUS
uHpopManuu B 0a3ax MaHHBIX. ApXHMBHpPOBaHWE WH(POpPMaNUU B 0a3ax TaHHBIX.
Kypnanuzauus nsmenenuii b/1.

17. OcHoBHBIe MaTeMaTH4YeCKHe MeTO[bl, IPMMeHsieMble MPH CKATHH
uHpopmanuu. PpakraibHbie METOAbI B APXUBAIUH.

AHanM3 OCHOBHBIX MAaTeMaTHYECKUX METOJIOB CaTusi WHOOpMAIUu: UX
CUIbHbIE U cialdbie cTopoHbl. [loHaTHe ¢pakTanoB. UX mpuMeHeHUe A CHKaTus
uH(pOpMaLIUH.

18. JlokymenTanuonnbsie nHGopmanuoHHbie cucrembl. Ilydankanus 6a3
naunbix B UHTEpHETE.

OO0mass xapakTepuUCTHKAa W BHIBI JOKYMEHTAJIbHBIX HH(DOPMAMOHHBIX
cucteM. MH}OpMallMOHHO-TIONCKOBBIE KaTajJoru U Te3zapuychl. [lonmHOTEeKkcTOBBIE
WH(OPMAIIMOHHO-TIOUCKOBBIE ~ CHCTeMBbI. [ MmepTekcToBbie  HMH(OPMAIIMOHHO-
nouckoBbie cucteMbl. [lpumenenume bJl nns xpanenuss uHpopManuu B CETH
HUuteprer. OCOOEHHOCTH TMPOEKTUPOBAHUS CTPYKTYpbl 0a3bl JaHHBIX U
Bm3yanuzanuu B Muatepuere. CYB/l, mo3Bomstonine OCYIIECTBIATh MyOIUKAIIMIO
JTAHHBIX B ceTH VIHTepHeT.

Tpyoo
EMKOCMb

(e /
yacwt)

6 3ET / 216 yaca.

Dopm
a umozogoco
KOHMpOs
3HAHUU

3adeT, PK3aMeH

AHHOTaIWs y9eOHOM TUCITUTUINHEI

VYuebnas qucuummuHa « OIIEPAIIMOHHBIE CUCTEMBbI»
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Lenw Ilensamu ocBOCHUS TUCHUIUINHBI «Onepayuonnsle cucmemuply SIBISIOTCA:

U3y yeHus - U3y4EHHUE OCHOBHBIX apXUTEKTYPHBIX OCOOCHHOCTEH ONEPAIIIOHHBIX CUCTEM;
OUCYUNTUHDBL - U3y4EHHUE KJIFOYEBbIX NOHATHUH, IPUCYLINX ONEPALMOHHBIM CHCTEMAM;

- U3y4eHue adCTpakIuii, MPeIOCTABIIEMbIX ONEPAMOHHBIMUA CHCTEMAMU;

- U3y4€HHUE OCHOBHBIX IIPUHIIMIIOB pabOThl ONEPALMOHHBIX CUCTEM.

Komn - CHOCOOHOCTBIO HCHOJB30BATh SI3BIKM M CHCTEMBI TMPOTrPaMMHUPOBAHHMA,
emenyuu, UHCTPYMEHTAJIbHbIE cpeacTBa s peLeHus npodecCuOHaIbHbIX,
Gopmupyempl | UCCIAEIOBATEIbCKUX U MPHUKIAAHBIX 331a4 (OI1K-8);

e 8 - CIIOCOOHOCTBIO Pa3padaThIBaTh (POpPMaIbHBIE MOJEIN MOJUTUK OE30IIaCHOCTH,
pesyibmame | IOJIUTUK ~ YOPaBJICHUS  JOCTYIOM M HMH(GOPMAIMOHHBIMH  IMOTOKaMH B
0cgoe | KOMITBIOTEPHBIX CHCTEMAaX € yu4eToM yrpo3 0eszonacHoctu uHpopmanuu (OITK-9);
HUs
OUCYUNTUHBL
3nanu Jljis ycnenmHoro 0CBOSHUSI TUCIMILIMHBI CTYICHTHI TOJDKHBI 3HATH!

A, YMeHus U 3HaAmMb.
HABbIKU, - OCHOBHBIC MTOHATHUS B 00JIACTH ONIEPALMOHHBIX CHCTEM;
noxyuaemovie - APXUTEKTYPHbIE 0COOEHHOCTH ONEPALUOHHBIX CUCTEM;
68  mpoyecce - abCTpakuuy, MPeJOCTaBISIEMbIE OTIEPAIIMOHHBIMI CUCTEMaMH;
u3yueHus - KaK OCYILIECTBIISICTCS YIPaBIEHUE PECYPCaMU B OIIEPAL[MOHHBIX CUCTEMAX.
OUCYUNTUHDBL ymems.

- UHCTAJUIMPOBATh ONEPALMOHHBIE CUCTEMBI;

- TMarHOCTUPOBATh U UCTIPABIIATH HETIOJIAKU B ONIEPAIIMOHHBIX CUCTEMAX;

- YOPaBJIATh pecypcamMu B ONEPallMOHHbBIX CHCTEMaX;

- YOPaBJISTH O€30MaCHOCTHIO B OMEPAIMOHHBIX CUCTEMAX.

enaoemsy.

- HaBBIKAMH YCTaHOBKH OTNIEPAIIHOHHBIX CHCTEM;

- 0a30BBIMU HABBIKAMH HAa3HAYEHUS JIOKAIBHBIX MOJIUTUK O€30MaCHOCTH;

- HaBBIKAMH YIIPABJICHUS PECYPCOB OINEPAIMOHHON CHCTEMBL;

- HaBbIKAMM PE3EPBUPOBAHUS U XPAaHEHUS TaHHBIX.

Kpam Conep:xaHue OCHOBHBIX pa3iesioB (TeM) Kypca
Kast

xapak Tema 1. Beegenue B onepannonnsie cuctemsl (OC).
mepucmuxa 3ajgaun U mporpamma kypca. Mecto kypca «Onepayuonnsie cucmemsl» B

YueOH | pALy IPYTUX MaTeMaTUYeCKUX JUCHUILTHH. DOpPMBI CaMOCTOSTEIHHONH pPabOTHI
ot CTYZAIEHTOB I10 U3Y4EHHIO Kypca. JIutepaTypa K Kypcy.

OUCYUNTIUHDBL [onstue OC. Ilonstue nporpamMmbl. Otanunsg OC OT OOBIYHBIX MPOTPAMM.
(ocHoeHble Hasnauenune u ¢ynxiuu OC. HaznaueHue n Bo3MOkHOCTH cucteM KioHa UNIX,
O10KU u | cucrem rpymmbsl Windows. O630p OC. Kionsr Unix u cucremsr Windows. TTousTus
membvl) OC. IIpepsiBanus. OOpaboTka mpephIBaHUM, CTpaTerdd M JAUCLHUIUIMHBI

mucneruepuzanun. O6pabotka uckimoueHnii. CucreMusie Bb130Bbl. MHTEpdeiic OC
¢ mnonb3oBaresnsaMu. Knaccudukanus wunTepdeiicoB. JluanoroBsle M IaKeTHbIE
untepdeiicel. Ctpykrypa OC. BupTyanpHble MaliMHbl. BupTyaibHble MporpamMmabl.
ConpoBoxznenne OC. 3agaun M OPUHLMIBL  CONPOBOXKIAEHUS CUCTEMHOIO
IIPOrpaMMHOr0 o0OecrieyeHusl, FreHepalus, HacTpoiKa, U3MEpEeHne U MOAU(pUKALUS
CUCTEM.

Tema 2. [Ipoueccsl u 3agaun. [InannpoBanue npoueccos.

[Tonsitue mponeccoB. BupTyaibHbie mporeccopbl y MpoueccoB. Mojenb
npouecca. Coznanue mporiecca. 3aBepileHue mpoiecca. Mepapxus Mpoieccos.
HacnenoBanue pecypco. 3omoOu-nporiecchl. CoCTOsIHHSI TPOIeccoB. Peanm3anus
nporeccoB. Ilotoku. Ilpumenenume mnotokoB. Kiaccuueckas Mojelb IOTOKOB.
Peanu3anys MOTOKOB B MOJIB30BAaTEILCKOM MPOCTPAHCTBE. Peanu3anys MoTokoB B
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saape. ['mbOpumnHas peanuzamus. AKTUBAaIMS TUIAHUPOBIIMKA. CHHXpPOHHU3AIUS
nporeccoB. OOMmeH coobOmenusmu. CoctszarenpHas curyanus. Kputuueckue
obnactu. BzamMmHOE HCKIIOYEHHE C aKTUBHBIM OXujaaHuem. [IpuoctaHoBka u
aktuBuzauus. [lnmanupoBanume. Crparerum U AUCHUIUIMHBL  TUIAHUPOBAHUS.
[InaHnupoBaHue B MaKeTHBIX cucTeMax. [ImaHnpoBaHue B MHTEPAKTUBHBIX CUCTEMAaX.
[InanupoBaHue B CUCTEMaX peaJbHOTO BPEMEHHU.

Tema 3.Y1ipaBiieHUE NaMSITHIO.

[Tonsitue mamsaTu. TUnbl peanpbHON MAMATH U UX OCHOBHBIE XapaKTEPUCTUKH.
Hepapxuueckast opranuzanus namatu. Komr-mamsts. [lamare 6e3 ucmonbp3oBaHUS
abctpakuuii.  AOcTtpakumm  mamsta.  CBomwmHr.  BupTyanpHas — mamsTh.
[Ipencrapienue BUPTyaibHOM BHEIIHEH MaMsTU. AJITOPUTMBI 3aMEIICHUS CTPAHUILI.
Bormpockl  pa3paboTKy CHUCTEM CTpaHUYHON OpraHu3aluu MaMsaTH. Bompocsl
peanuzanuu. CerMeHTanus.

Tema 4. @aiijI0BbIE CUCTEMBI.

Haznauenue ¢aiinoBeix cuctem. Ilonsitue ¢aitna. Mmena daiinos. Tumns
daitnoB. Pexumpl wucnonb3oBanus. Joctyn k ¢ainam. ATpuOyThl (aiinos.
Onepannu ¢ ¢aiinamu. CoctaB ¢aioBeix cuctem. Karamoru. Cucremsl ¢
OJIHOYPOBHEBBIMH Katajioramu. Mepapxuyeckue cUCTeMbI KatajioroB. Onepaiuu ¢
KarajoramMu. YpOBHU U uepapxus (GyHkuuil ¢aiigoBoit cuctemsl. Peanmzanus
dainoBeix cucreM. CTpykTypa (ailyloBO CHCTEMBI M €€ 3JEMEHTHI. Peanm3arus
daitnos. HenpepsiBHOe pa3mernieHue. Pa3melenue ¢ MCHOIb30BaHUEM CBSI3aHHOTO
crnrcka. Pa3menieHre ¢ moMOIIbIO CBI3aHHOTO CITUCKA, UCTIONB3YIOMIETO TA0IHIly B
HaMsTH. I-y371bl. Peanu3anus KaTajaoros.

Tema 5. BBoa-BeIBO1 HHpOpMALIKK.

Haznauenne u ¢QyHKUIMM cUCTeMbl yrpaBieHUs ycTpoicTBaMH. OCHOBBI
amnmapaTHOro  o0ecredeHuss  BBOJAA-BbIBOJA.  YCTpOilCTBa  BBOJA-BBIBOJA.
Koutpoinneps! yctpoiicTB. BBOA-BbIBOA, 0TOOpakaeMblii Ha MTPOCTPAHCTBO MAMSATH.
VYnpaieHue omnepauusMH OOMEHA: pPEXUMBI YIPABICHHUS BBOJOM-BBIBOJIOM.
[TpyHIMIIBI  CO3/1aHUST TPOrpaMMHOrO OOecleyeHus BBOJA-BbIBOJA. 3aJayH,
CTOsIIIME Nepesl TPOrpaMMHBIM obecrieueHneM BBOa-BbiBoa. [IporpammHsIil BBOJ-
BbIBOJ.  biokupoBaHue  ycTpoiicTB. AKTHBHOE OXHAaHue. BBoja-BbIBOZ,
yIpaBiAeMbli TNpEepbIBAHUSAMU. YPOBHU IPOrpaMMHOr0 oOOecCleyeHHus BBOJIA-
BbiBoja. OOpaGoTumku  mpepplBaHui.  JlpaiiBepbl  BHEUIHMX  yCTPOMWCTB.
[TporpamMHOe obecriedeHre BBOAA-BbIBOA, HE 3aBHUCSIIEE OT BHEIIHUX YCTPOMCTB.
[IpenocraBnenue yHUMUIMPOBAHHOTO HWHTEpdelica sl IpaliBepoOB yCTPOMCTB.
Bydbepuzanus. Coobmienuss o0 ommOkax. Pacmpenenenne W BBICBOOOXKICHUE
BbIIETICHHBIX YCTpoHcTB. IlpenocraBnenue pasmepa Ojioka, HE 3aBUCSIIETO OT
KOHKpPETHBIX ycTpoiicTB. IIporpammuoe obecrieueHrne BBO/A-BbIBOAA, paboTaroliee
B IIPOCTPAHCTBE MOJab30Baress. CyauHr.

Tema 6. [IpoGiema TynukoB 1 MeTO/IbI OOPHOBI C HUMHU.

Pecypcol. BzaumoOnokupoBku. TymnukoBele cuTyaruu. VckitoyeHus.
[Ipumepsl TYyNMKOBBIX cHTyauuid. BupryanbHsle pecypcel. Buasl m uepapxus
pecypcoB. 3amnpoc pecypca. [IoHATHS cTpaTeruu M JUCUUIUIMHBI YIPAaBIEHUS pe-
CypCaMH. YcnoBus BO3HUKHOBEHUS PECYPCHBIX B3aMMOOJIOKHPOBOK.
MogenupoBanie  B3aUMOOJIOKHPOBOK.  OOHapykeHHe  B3aUMOOJIOKHPOBOK.
Crpaycunsiii  anroput™m. OOHapyxkeHue B3auMOOJOKHPOBOK. CoxpaHeHue u
BOCCTaHOBJICHUE IIPOLIECCOB. BOCCTaHOBICHUE 3a CYET IIPUOPUTETHOIO OBIIALCHUS
pecypcoM. BoccranoBineHue myrem otkara. BoccTaHOBIIEHHE ITyTEM YHHUYTOKEHUS
IpoIecCcOB. YKIOHEHHE OT B3aUMOOJIOKMPOBOK. TpaekTopuu pecypca. besonacHoe
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u  HeOe3zomacHoe  cocrtossHMe.  AsroputMm  Oankupa.  [IpemoTBpamienue
B3aMMOOJIOKHPOBOK. ATaK/ yCJIOBUI BOSHUKHOBEHMSI B3aUMOOJIOKHPOBOK.

Tema 7.be3onacHOCTB.

Hcnonb3oBanue kpuntorpaguu B ONEPALMOHHBIX CUCTEMax. MexaHU3Mbl
3ammThl. AyreHtudukanus. WHcaiinepckue araku. lcnonb3oBaHue nedeKToB
IIPOrpaMMHOr0 Koza. BpenonocHsle nporpammMsl. CpezcTsa 3aiuThl.

Tpyoo 8 3ET / 288 uacos.
emMrKocms

(e /
uacwl)

Dopm 3ayeT, IK3aMeH
a umozo6020
KOHMPOISL
3HaHUU

AHHOTanus y4eOHON JUCITUTUTMHBI
VYuebnas qucnuminia «CETA U CUCTEMbI HEPEJJAYU UH®OPMAILIUN»

Lenw Ilesb Kypca - BBECTH CTYAEHTOB B KPYr HOHSATHH M 3a1ad, CBA3aHHBIX C
U3yueHus. YCIIONIL30BAHUEM HMH(POPMALMOHHBIX CHUCTEM, C TEM, YTOOBI CTYIEHTHI MOIJIH
OuCYUNIUHLl | CAMOCTOSATENHFHO aHAJU3UPOBAThH U PELIaTh TEOPETUYECKHE U NIPAKTUYECKUE 3a1a4H,

CBSI3aHHBIE C 9TOM 00JACThIO 3HAHUM.

Komn N3yyenne AMCHMILUIMHLI HANPABJIEHO HA (GOPMHpPOBAHHE CJELYIOLIMX
emenyuu, KOMIIETEHIHi CTyIeHTOB:
popmupyemvi - CIIOCOOHOCTBIO MCIIOJB30BAaTh SA3BIKA M CHCTEMBI IPOrPAMMHPOBAHMS,
e 6 | MIHCTPyMEHTAILHEIE cpencTsa st peleHus poeCCHOHATBHBIX,
pesyibmame | UCCIENOBATENLCKUX U IpUKIagHbIx 3a1a4 (OITK-8);

oceoe
HUs
OUCYUNTUHDBL

Snanu B pesynivmame oceoenusn Oucyuniunbl cnyoenmot 00aMCHbL:
A, YMeHus u IHATH:
HABbIKU, 1) OCHOBHBIE TIOHATHS IIOCTPOEHHMS  CHCTEM M CETEH DJIEKTPOCBA3M U
noxyuaemole 0COOEHHOCTH UX DKCILTyaTalluK;
6 npoyecce 2) TaKTMKO-TEXHUYECKHE XapaKTEPUCTUKU OCHOBHBIX
UsyHenus TEJEKOMMYHHKAIIMOHHBIX CHCTEM, CUTHAJIOB M IIPOTOKOJIOB, IIPUMEHIEMBIX
OUCYUNTIUHDBL

JUIS TIepeiadyl pa3Iu4HbIX BUJIOB COOOIIEHUII;

3) MepCHeKTUBBI Pa3BUTHS CUCTEM U CETCH CBS3H;
yMeTh:

1) TBOpUeCKHM NUPHUMEHSTh 3HAHHUS O CHCTEMaX »JJICKTPUYCCKON CBSI3U IS
peuieHuss 3ajad IO CO3JIaHHUI0 3aIUIIEHHBIX TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM;

2) OTCICKUBATh TEHICHIMM PAa3BUTHS CHCTEM U CETeH JIIEKTPOCBSA3H,
BHEJIPEHUS HOBBIX CITY>KO M YCIIYT CBSI3U;

3) pa3pabareiBaTh CTPYKTYPHBIE CXEMBI CHCTEM CBSI3H C 3aJaHHBIMHU
XapaKTEePUCTUKAMU;

4) 4uTaTh CTPYKTYpHBIC U GYHKIIHOHAIBHBIC CXEMBI CUCTEM M CETEH CBS3H;
BJIA/IETh:

1) HaBbIKAMH aHAJINW3a OCHOBHBIX OJJCKTPHYECKUX  XAPAKTCPHCTHK |
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BO3MOXXHOCTEH ~ TENEKOMMYHUKAIIMOHHBIX  CHUCTEM IO  TIepenade
OTIEPATUBHBIX ¥ CIICIUATBHBIX COOOIICHHMIA; aHATH3a CETEBBIX MPOTOKOJIOB;

2) HaBbIKaMH pabOThl C HAYYHO-TEXHHUYECKOW JUTEPATYPOil IO H3yYCHHUIO
MEPCHEKTUBHBIX CHUCTEM U CETeH CBSI3M C IEJIbI0  TTOBBIIICHUS
3¢ (HEeKTUBHOCTH HCMOJIB30BAHUS 3alIHUIIEHHBIX TEIEKOMMYHUKAIIMOHHBIX
CHCTEM.

Kpam

Kas

xapax

mepucmuxka

YueoH

ou
OUCYUNTUHBL
(ocHoHbIE
OnoKu
membl)

u

Conep:xanue pa3aesnoB (TeM) TMCUUNINH
1. CocTosinne u NyTH pa3BUTHS TEJEKOMMYHMKAIMOHHBIX CHCTEM U
cerei

KpaTtkue ucropuueckue CBEACHMSI O PAa3BUTHM CUCTEM 3JIEKTPUUYECKOM CBS3U.
CucTeMbl 31EKTPOCBSA3H: MIEPBbIE CUCTEMBI IPOBOJHOM CBSI3H, CUCTEMBI PaJMOCBSI3H,
cucTeMbl nepenaud JaHHbIX. CeTu 3JeKTpocBs3u: cerb OBM «ARPAy,
TUOpUAHBIE CETU, CETH COTOBOM CBSI3U, CETH CIIEAYIOIIETO MOKOJICHHUS.

OcHoBHbIE TIOHATUSI U ompeneneHus. MHpopmanus, coobliieHue, curHal,
KaHaJl CBA3M. APXUTEKTypa CBSI3U: TEJICKOMMYHUKAIUU, UH(POKOMMYHHUKAIIMOHHAS
CUCTEMa, CUCTEMA 3JIEKTPOCBA3H, TEIEKOMMYHUKALMOHHAs CETh, CIIy>kK0a CBSA3HU.

Knaccudukanus cuctem cBsizu. Bunbl cucreM cBsizu. CUCTEMBI 3JIEKTPOCBSI3U.
Bropuunbie cetm  onektpocBsizu.  CmyxObl  cBs3u.  MHTerpamms — yciyr
JIOKYMEHTAJIbHOM 3JIEKTPOCBS3H.

[lepcieKTHBBl ~ pa3BUTHUSL CHCTEM JJEKTPOCBA3H. TEHIEHIUH pPa3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX cucteM. Ilytm pasButuss cBsa3su B Poccuiickoit
®enepanyu. CTaHgapTU3aLUs CUCTEM JIEKTPOCBS3H.

2. Crioco0bI npeacTaB/eHUs U MPeodpa3oBaHus COOOLIEHHIT U CUTHAJIOB
B CHCTEMaX U CeTsIX CBA3HU

[IpuHIMIBI TOCTPOCHUS CUCTEM M ceTeil mnepeaayun uHbopMmanuu. OOumue
CBEICHMSI O MpeoO0pa3oBaHUAX COOOUIEHMM M CUTHAJOB B CHUCTEMAaxX M CETsIX
nepenaun  uHpopmaruu. CrnocoObl NpeACTaBIEHUS COOOLIEHWH U CHUTHAJIOB.
CtpykTypa cuCTeM Tniepefaud HMHQPOpMAIMU: COCTaB CHCTEMbl Iepeaayu
uHpOpMallMK, Ha3HAYeHHWE DHIEMEHTOB CHUCTEMbl Mepeladd  HH(GOpMAaIHH.
HcTounukyu uHGOpMayu: BUABI HCTOYHUKOB, BUJbI COOOILIEHUM, XapaKTepUCTUKU
UCTOYHHKA JIUCKPETHBIX cooOmeHuii. IlepBuuHble CHUTHANBl: BHJbBl CHUTHAJIOB,
1M (pOoBbIE CUTHAJIBI JAaHHBIX, OCHOBHbBIE XapaKTEPUCTUKHU CUTHaiI0B. KaHamnsl cBs3u:
BUJbl KAHAJIOB, BUIbl HMCKAXEHUHW NHU(PPOBBIX CUTHANIOB MJAHHBIX, METOIbBI
perucrpanyy qUQPpPOBbIX CUTHAJIOB JaHHBIX (METOJ CTPOOMPOBAHMS, HHTETPATIbHBIN
MeTon). XapakTepUCTUKU CUCTEM Mepeiaud HHPOpMaLnu.

KonupoBanue wuHpopmanuu B cuctemax CBsi3u. OCHOBHBIE TOHATUS U
KJIacCU(UKalLMs METO/0B KOAUpoBaHUSA. MeToasl KoaupoBaHusi (popMmbl CUTHAjA!
UMIyIbCHO-KOJIOBasE ~ MOAYJSIIMs,  AuddepeHnnanbHas — UMITYJIbCHO-KOJ0Bas
Monynauus,  jAenbTa-monyisanus.  [lomyBokonmepsl. Meroabl  KOIUpOBaHUS
napaMeTpoOB CUTHAJIA: TOJIOCHBIE U (POPMaHTHBIE BOKOZEPHI, BOKOJEPHI C TMHEHHBIM
npeinckasanveM.  KoaupoBaHWe ~ UCTOYHMKOB — JUCKPETHBIX  COOOILEHHUMA:
paBHOMEpHBIE KOJIbl, HEpaBHOMEPHbIE KO/Ibl. MeTo bl 3(h(heKTUBHOTO KOMPOBAHHUS
MCTOYHUKOB: KonupoBaHue no meroay lllennona-®ano, kogupoBaHue MO METOAY
Xaddmana.

[TomexoycToiftunBoe KOJUpOBaHUE B cUCTeMax cBsi3u. CxeMmHas peaiu3aius.
Knaccugukanuss mnomMexoycToHUMBBIX KoA0B. OOHapyXeHHe | HCIpaBICHHE
omunbok. IIpocreiimue nomexoycroiuuBbie konbl. Llukianueckue konpl. Konepst u
JEKO/IEPBl HUKINYECKUX KOJOB. AJITOPUTMBI JEKOAUPOBAHUS.

Meroasl MOIYJISLMU CUTHAJIIOB B CUCTEMAX CBSI3U. AMIUIUTYIHAsT MOZIYJISLIHS
(ananoroBasi) (AM). ®azoBass u yactoTHas aHajioroBas moxaymsuuu (OM, UM).
AMmumatyaHas umnyiabcHas wMoxyisaius (AVM). AMmnuTynHas MaHUITYISIITUS
(AMn).
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[udposeie cucremsl nepeaaun nHGopmanuu. OCoOOEHHOCTH TU(PPOBBIX CHCTEM
MHOTOKAHAJIBHBIX  Tepefady  COOOLIEHWH:  HEOOXOAMMOCTh  OOecredyeHus
cuaxponmzaruu B L[CII, oOmwue npuHIMOBI pabOTBI CHUCTEM TaKTOBOU
CUHXPOHM3AlMM, NPUHLUIBI JAEUCTBUS CUCTEM IMKJIOBOM CHHXPOHU3ALUHU,
TEXHOJIOTUM HepapXHuecKux HU(poBbIX ceTel (IJIE3MOXpOHHAs HHU(poBas
uepapxusi, CHHXpoHHas 1udposas uepapxusi). CrnocoOsl 00beMHEHUST THU(POBBIX
MOTOKOB:  IIM(PPOBOl  BBOJ  CUTHAJIOB  3JEKTPOCBSA3HM, BUIBl  IHU(PPOBBIX
MOCJIEI0BATEIbHOCTEH, CHHXPOHHBIN c0c00 00BbeIMHEHNS, aCHHXPOHHBIN CrIOCcO0
o0veauHenus. OcoOEHHOCTH Mepefadyd JUCKPETHBIX COOOHICHHM MO Hu(POBBIM
kaHasiaM. OCHOBHBIE THITBI MOJIEMOB, YIZIOTHEHHE HH()OPMAIIUN B CUCTEMAX CBS3H.
[Mudposast 06paboTKa aHATOTOBBIX CUTHAJIOB. J{UCKpETHBIE BOKOIEPHI

3. TumoBwble cucreMbl  mepeaaun  uHpopMamum U BHABI
HHGOPMALMOHHOT0 00CTyKUBAHUS
OcobenHoctn U POBBIX CUCTEM MHOTOKaHaJIbHBIX nepenay

coobmieHnit.Criocoosl 00beauHEHUsT ITUPPOBBIX MOTOKOB. OCOOCHHOCTH Tepeaaun
JUCKPETHBIX cooOmennid mo mudpoBeiM kaHasaMm CucTeMbl Tene)OHHOH CBS3H.
OcoGenHoctu CUCTEM nepeaadu peun. Konuposanue (dhopMbI
BousiHbL.I[apameTpruueckoe KOMIaHANPOBAHUE HA OCHOBE JIMHEMHOIO MpeCKa3aHusl.
['nOpunnoe koauposanue. KoaupoBaHue peuu ¢ pas3/ieI€HUEM CIEKTpa Ha MOJIOCHL.
[IpuHuuMIBl NIepeayn pedyu ¢ NepPEeMEHHOW CKOpocThio. KomupoBaHue 31eMEHTOB
peun. [{udposas reneporusiCucremsl TenerpadHoOi CBA3M.

Cucrembr tenerpadnoit cBsizu. Tenerpadusie konbl. KpaeBble uckaxeHus,
IpOOJICHNS CUTHAJIOB U CIOCO0BI 00phOBI ¢ HUMU. CHHXpOHU3AMS U (pa3upoBaHUeE.
CTpykTypa ¥ TpHUHIMIBI (YHKIHMOHUPOBAHUS CHUCTEMbl TenerpadHoil CBS3U.
OxoHEYHBIE YCTPOHCTBA CHUCTEM Nepenayn TenerpadpHsix coodmennid. CTpykTypa
tenerpadguoii cetu Poccuu. HampaBnenuss pasButus tenerpadHoi cBszu.Cetu
MOJABM)KHOM COTOBOM CBsi3W. [IpyMHUMI TMOBTOPHOrO HMCHOJIB30BAHUS YacTOT.
Opomonus ctangaptos CIICC.

KopoTkoBOIHOBBIE U yIBTPAaKOPOTKOBOJIHOBBIE CUCTEMBI CBA3H. OCOOEHHOCTH
pacupocTpaHEHHUs PaAUOBOJH: JUANA30Hbl PaJdOYacTOT U PATUOBOJIH, CTPYKTYypa
aTMocdepsl, 3eMHbIE U HOHOC(hEPHBIE PaIMOBOJIHBL, PACIPOCTPAHEHUE PATMOBOJIH B
HuoHoc(hepe, 0COOEHHOCTU PACHPOCTPAHEHUsI PaJUOBOJIH PAa3IMYHBIX JHANa30HOB,
MHOT0JIy4€BO€ paclpocTpaHeHHe paauoBoiH. CTpyKTypa CpeAcTB paJuoCBsI3U:
CTPYKTYpa pauoNepeIatoInX yCTPOUCTB, CTPYKTYpa PaIUOIIPUEMHBIX YCTPOUCTB.

Panuopeneiinbie cucremsl cBs3u. [IpuHiun paauopeneiinoit cBsa3u. CTpykTypa
panuopeneitHoit craniuu. Ludpossie paanopeneiiHble CTaHIUH.

Cucrempl TpomnochepHOH U CHYTHUKOBOHM cBsizu. [lpuHumn TtpomocdepHoit
cBsi3u. CymHocTh TpomocdepHoi cBs3u. [IpUHIMN pa3HECEHHOro IpHeMma.
CHnyTHHUKOBBIE CHUCTEMBI CBs3U. [IpuHIMIO CHOyTHHKOBOM CBs3H. PaauonuHus
CIYTHUKOBOH CBsI3U. OCOOCHHOCTH CITyTHHUKOBOM CBSI3H.

TeneBU3NOHHBIE CUCTEMBI.

BonokoHHO-onTHYeCKHE cUCTeMBbl CBsi3W. KpaTkuil ucropuueckuir 0030p
UCIIOJIb30BAaHUsl ONTHYECKOro juamnazoHa. OOOOIIeHHbIE CTPYKTYpHBIE CXEMBbI
OOJIC wu BOJIC. [IlIpoxoxaeHue ONTHUYECKOTO  M3JIy4ye€HUS B  Cpele
pacrpocTpaHEHHs:  MPOXOXKJIEHHWE CBETOBOrO  IMOTOKa d4epe3  aTmocdepy,
IIPOXOXKJACHUE CBETOBOIO II0TOKAa B ONTHYECKOM BOJIOKHE. PopmMupoBaHHE
CUTHAIIbHBIX TOTOKOB B OJIC: 4acTOTHOE YIJIOTHEHHE, BDEMEHHOE YIIJIOTHEHHUE.

CoBpemeHHbIE BUABl HH(DOPMAIMOHHOTO OOCITYKHBaHUS. TpaaullMOHHBIE
cyxObl. Tememarnueckue ciaykObl. dDakcuMuIIbHas Tepenavya WHOOpPMAIUH;
AIIEKTPOHHAS [T0YTA; TEIEKOH(EPEHIS; BUICOTEKCT; TEJIETEKCT.

4. O0masi XapaKTepUuCTUKA OPraHU3alUM ceTel 3J1eKTPOCBSI3U
Cetu CBsI3M; CTPYKTYpa ceTell cBsi3u. ApXUTEKTypa cetu cBs3u. OO0oOIeHHAs
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cTpykTypa cetu cBa3u. Cerb aocrymna. MaructpaibHas ceTb. MeTo bl KOMMYTaIuu
uHpopmanuu B ceTax cBsa3u. OcoOEHHOCTH ceTeil ¢ KOMMyTaluei KaHajoB
coobmieHuii U makeroB. Kommyramus kanaioB. Kommyranmsi makeroB. OOmme
CBEJICHMS O MPOTOKOJIAX 3TAJOHHOW CEMHUYPOBHEBOW MOJENU. DTAJOHHAs MOJEIb
B3aMMOJICHCTBHUSL OTKPBITBIX CHCTEM M TPOTOKOJIBI CEMUYPOBHEBOH MoOzenu
Oranonnas moaenb OSI. Ypoau monenu OSI: ¢pusnyeckuii, KaHATBHBINA, CETEBOH,
TPAHCHOPTHBINA, CEAHCOBBIN, MPEACTaBICHUS, NpUKIaaHOH. Ha3zHaueHue ypoBHe
monenu OSI. Knaccudukanus cereild: JoKajgbHbIE, TOPOACKHE, PETHOHAIBHBIE U
rJ100abHbIE CETH.

Texnonorun nokaneHbix cereil. Texnonorus Ethernet. [lanbheiimee passutue
texHojorun Ethernet. JlokanbHble ceTH Ha OCHOBE pasleisieMoil cpenbl.
KommyTtupyemebie nokanbHble ceTd. HTeneKTyanbHble PYyHKIINA KOMMYTaTOPOB.

Texnonorun cereit TCP- IP. Apnpecaumss B cersax TCP-IP. Ilportokon
MeXceTeBoro B3aumojeicTBus. bazoBbie mpotokonsl TCP-IP. [lononHurtenbHbie
dbyHK1MM MapupyTuzatopoB [P-ceteii.

Cetu ¢ MHTErpUpOBaHHBIM OOCHTY)XHBaHMEM Ha OCHOBe TexHoioruu ATM.
OcHoBHble npuHuUIbl TexHoiaorun ATM. Crexk npotokonoB ATM: ypoBeHb
apantauun ATM, nporokon ATM. Kareropuu ycnyr nporokosna ATM.

Ocobennoctn mnepemaun peun 1no I[P-cersim. Iloctpoenme VoIP Ha 06a3e
cemeiicta mpotokonoB H.323. Tloctpoenue VolIP na 6aze mporokona SIP.
[Toctpoenue VoIP nHa 6aze nporokona MGCP. ®akTopsl, BIUSAIOMINE HA KAYECTBO
peuu, epeaBaeMoi Mo CeTsAM Nepeaun JaHHBIX ¢ TaKeTHOM KOMMYTAIHeH.

Oco0OeHHOCTH COBPEMEHHBIX CETEBBIX APXUTEKTYp. APXHTEKTYpHBIE O0COOCH-
HOCTHU COBPEMEHHBIX JOKalbHBIX ceTeil. [IpoTokonbl Gu3nueckoro M KaHaIbHOTO
ypoBHel. TexHWUYeCKHe XapaKTePUCTHKH W TPHHIUIB (QYHKIHMOHUPOBAHUS COB-
PEMEHHBIX MOAEMOB. MapmpyTuzanus ¥ yOpaBJi€HHE MOTOKAMU B CETSAX CBS3H.
CeTu MHTErpaJIbHOTO OOCITYKUBAHMUSL.

Tpyoo 4 3ET / 144 gacos.
eMKocmb

(e /
yacwt)

Dopm 3a4€T
a umoz208020
KOHmMpOs
3HaHUUl

AHHOTaNMs y4eOHOW JUCIUILINHEI
VYyebnasa guciuminaa «DU3NUKA»

Lenv HensiMmu ocBOEHUS TUCUUIUIMHBI «PuU3uKa) SBISIOTCS:
U3y4eHus . . .
N e (QopmupoBaHuE NPEICTaBICHUN, TOHATUN, 3HaHUHN O PyHAAMEHTAJIbHBIX 3aKO

Y KJIAaCCUYECKON (DU3HKHU;
e (opMupoBaHHE y CTYJIEHTOB OOIIEro (PU3NYECKOr0 MUPOBO33PEHUS U Pa3BU
(U3UUECKOro MBIIUICHUS
e (QopmMupoBaHHE HaBBIKOB IMPUMEHEHHUS B MNPOPECCHOHATBHON AESTEIHHO
YHHUBEPCAIbHBIX METOOB, 3aKOHOB M MOJIeJIell COBpeMEHHON (DU3HKH.

Komn | Ilponiecc wu3yueHus IUCHMIUIMHBI HAampaBieH Ha (QOPMHUpPOBAHUE CIETYIOIINUX
emenyuu, KOMIIEeTCHIIUH !
dopmupyemoi - CIOCOOHOCTHIO aHAIM3UPOBATh (PU3HUECKUE SABJICHUS U MPOLECCHI, TPUMEHSTh
e 6 | COOTBETCTBYIOIIMN (U3MKO-MaTeMaTUYeCKUi ammapar aias ¢opManu3aluu U
pesyremame | pemeHus npodeccruonanbubix 3aaa4 (OIMTK-1);

oceoe




78

HUs
OUCYUNTUHDBL
3Hanu B pesyinprare 0cBOSHUS NIUCLHHUIUIMHBI CTYACHT JOJDKECH
A, YMEHUs u —
HABbIKU,
nonyuacie e (OCHOBHBIE 3aKOHBI MEXaHUKHU. )
¢  npoyecce e OCHOBHbIE 3aKOHbI TEPMOAMHAMUKHU 1 MOJICKYJISIPHON (PU3UKH.
usyuenus e (OCHOBHBIE 3aKOHBI 2JICKTPUYECTBA U MarHETU3Ma.
Oucyunauno e OCHOBBI TEOPUH KOJICOAHUHN U BOJIH, ONTHKH.
e OCHOBBI KBaHTOBOH (PM3UKHU U (PU3UKU TBEPAOTO TEJIA.
o @usnuecku sBieHUS U 3)(PEKThI, HCHOIB3yeMbIe MTPH 00paboTKe, XpaHEHUH,
nepeaaye, yHUYTOKESHUHU U 3alUTe HHPOPMALIUH.
ymemp.
e Ha ocHOBE 3aKOHOB MEXaHUKHU ONMUCHIBATh OCHOBHBIE BUbI ABH)KECHHUS TEI.
e Crpouth MaTeMaTU4ECKUE MOAETH (PU3MUECKUX SBICHUIN U IIPOLIECCOB.
e PemaTth TUNIOBBIC PUKIAHbIE (PU3HUECKUE 3a]1aUH.
e [IpuMeHATh OCHOBHBIE 3aKOHBI 00ILEH (PU3UKU MPU PEIIEHUN TPAKTUYECKUX
3a/1a4.
enaoemsy.
e MeToJaMu TEOPETUYECKOTO UCCIENOBaHMSI (U3UYECKUX SABJIECHUU U
IIPOLIECCOB.
e HaBblkamu mnpoBeaeHHs (PU3MUYECKOrO HKCHEpUMEHTa M 00pabOTKH ero
pE3yJIbTATOB.
Kpam Tewma 1. Beenenue
Kas ITpenmer ¢uzuku. HanpapieHnust pa3BUTHS COBpPEMEHHON (BU3UKU
xapax I. Mexanuka.
mepucmuxa Tema 2. Kunemarnka MarepuanbHOM TOukH. OmnHcaHue JBUKEHHSA
yuebn |MatepuanbHod Touku. CucreMbl orcuera. KuHeMaTHueckue  ypaBHEHHS.
ot [TpsimonuneiiHoe  nBMkeHHME. KpuBOIMHENWHOE JBW)KEHUE. YCKOpEHUE IIpHU
oucyuniunsl |KpUBOJUHEHMHOM JBMKEHHM. [[BUKEHHE IO OKPYKHOCTH, LEHTPOCTPEMHUTEIbHOE
(ocHogHblEe YCKOpEHHE.
O10KU u Tema 3. lunamuka MatepuaabHOM TOUkU. MHepuuaabHble U HEMHEPLHMAIbHBIE
membvl) cucreMbl orcuéra. Ilepseiii 3akoH Hbrorona. dyHgameHTanbHbIE B3aUMOICHCTBHUS.

Cunbel B Mexanuke. Macca. MHepTtHas u rpaBuTanmoHHas macca. Btopoil 3akoH
Herorona. Tpetunt 3akon Herorona.

Tema 4. 3akoHbl coxpaHeHUs B MexaHuke. MMiynbc Tena. 3aKOH COXpaHEHUS
UMITyJIbca B MeEXaHUKe. DHeprus MU pabora. 3aKOH COXpPAHEHUS MEXaHHMYECKOU
SHEPTHH.

Tema 5. BpamarensHoe ABUKEHUE. YTOI IOBOPOTA, YIVIOBAst CKOPOCTh, YIIIOBOE
yCKOpeHre. MOMEHT uMITyJbca Tejla W CHCTEMBI Tel. MOMEHTHl Cujl. 3aKOH
COXpaHEHHsI MOMEHTA UMITYJIbCa.

Tema 6. Cratuka Bugsl paBHOBecusi Ten. MOMEHT CUJiIbl. Y CIIOBUS PaBHOBECHS
ten. LlenTp Mace Tena.

Tema 7. KunemaTtuka nBu>keHUs: TBEpAOro Tena. KnHemaTudeckue ypaBHEHUS,
ONUCBIBAIOLIME ABUKEHUE TBEPAbIX Tell. [locTynarensHoe, BpalaTeaIbHOE U CII0KHOE
JBUKEHHE TBEPJOTO Tea.

Tema 8. JluHammka TBEpmoro Tena. (OCHOBHbIE
IOCTYNATEJIBbHOIO U BPAILaTEIbHOIO JBUKCHHUE TBEPIOTO TENa.

Tema 9. MOMEHT UHEpIUU TEI.

MoOMEHT MHepUMM Tel OTHOCHTEIBHO OCH, NMPOXOIALICH 4Yepe3 LICHTP Macc.
MOMEHT MHEpUMU Tel OTHOCUTEIBHO Npou3BOJIbHOM ocu. Teopema IllreliHepa.

3aKOHBI JHUHaAMHKH
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KuneTtnueckast sHEprus Mpu CI0KHOM JABUKEHUU TBEPAOIO TENA.

Tema 10. OTHOCHUTENBHOCT, B  KJAacCHYeCcKOM MexaHuke. [lpuHnun
OTHOCHUTEJIbHOCTH B Kilaccuueckoi mexanuke. [IpeobpazoBanus ["anumes.

DKBUBAJICHTHOCTh MHEPIUAIBHBIX CUCTEM OTCUETA.

Tema 11. OcHOBBI cHenUagbHOW TEOPUU OTHOCUTENIBbHOCTH. IlocTynarsl
CHEIMAILHON TEOpHH OTHOCHTENbHOCTH OJiHIITelHa. [IpeobpazoBanus JlopeHma.
Bpewms B moABMXKHOM M HEMOABMKHOU cucTeMax orcuera. Dopmyna DUHIITEHA 15
CBSI3M MACChl U SHEPTUU.

II. Monekyasipaasi Gu3MKa ¥ TEPMOJANHAMHUKA

Tema 12.  MounekynsapHO-KUHETUYECKAasT  TEOpHs. OcnoBel  MKT.
OKCNEpUMEHTAIIBHOE TMOATBEpKJIeHHE OCHOBHBIX mojioxkeHuid MKT. BpoyHoBckoe
IBIDKEHUE, TUPPY3us, HECKIMAEMOCTD )KUJKOCTH, TEIUIOTa MapooOpa3OBaHHMS.

Tema 13. YpaBHeHue cocTOsiHUS HaeanbHOro rasa. [lapamerpsl, onuceiBaromue
COCTOSIHME HJICAIbHOrO rasza. YpaBHeHwe KramelipoHa-MenpaeneeBa. YpaBHEHUE
Knaneiipona. M3omporneccs! u annabatasiii mponecc. ['paduku.

OcnosHoe ypaBHenue MKT st uneanbHoro rasa.

Tema 14. CocrosHue TEPMOJIMHAMUYECKOU CHUCTEMBEL. Bunnr
TEPMOJIMHAMUYECKUX CUCTEM. BHYTpEeHHSsI SHEPTUsl TEPMOJUHAMUYECKON CHCTEMBI.
Pabora, coBepiiaemas mpu U3MEHEHUH COCTOSIHUSL CUCTEMBI.

Tema 15. IlepBoe Hauanmo TepmoauHaMuku. Teruiora, Teronepenayda. [lepsoe
Ha4yaJl0 TEPMOJIMHAMHMKU KaK 3aKOH COXpPaHEHHUs SHEPruu. BHYTpeHHss1 sHEprus u
TEIJIOEMKOCTh HealbHOro rasza. Kiaccuueckas Teopusi TEIUIOEMKOCTH UICAIBHOTO
rasa.

Tema 16. Pabota, coBepimaemas wuaecanbHbIM ra3oM. Pabora, coBepiuaemas
UIeaTbHBIM TAa30M B pa3HBIX mporeccax. Pabora B m3o6apHom mpouecce. Pabora B
U30XOpHOM Tporecce. PaboTta B H30TepMUUECKOM IpoIiecce.

Tema 17. Uwuxnasr B TepmonuHamuke. [luknaer B TepmomuHammuike. Paborta,
coBepiiaemasi pabounm TenoMm B nukie. Pabora Ha nuarpamme. KITJl nukmnos. [ukin
KapHho.

I11. DyieKTpUYecTBO 1 MATHETU3M.

Tema 18. BsaumopeiictBue 3apsnoB. B3aumonelicTBue TOUEUYHBIX 3apsOB.
3akoH Kynona. BzaumopeiicTBue cucTeMbl TOUYEUHBIX 3aPSI0B.

Tema 19. DnektpoctaTudeckoe mojie. HampskeHHOCTh AJIEKTPUUECKOTO TOJIS.
CuwiioBble JIMHUM 3JIEKTpOocTaTUdeckoro mnouns. I[lpuHuun cynepno3uuuu mosnei.
OaHOPOHOE NEKTPOCTATUYECKOE TTOJIE.

Tema 20. IloreHumanbHasg sHeprus U mnoTeHIMan. lloTeHIumanbHas >Heprus
B3aMMOJICHCTBHS ABYX TOUYEUHBIX 3apsiioB. [loTeHnnan 3meKTpocTaTHYeCKOro Mosl.
CBsi3p MOTEHLMANa M HANPSHKEHHOCTH dJeKkTpuyeckoro mnons. [lorenuwman,
CO3/1aBa€MbIi CUCTEMOM 3apsiioB. [loTeHIIMaIbHAS SHEPT U CUCTEMBI 3aPSJI0B.

Tema 21. Teopema Octporpaackoro-I'aycca ans 37I€KTpOCTaTUYECKOIO IOJIS.
[ToTok BekTOpa HANMPSKEHHOCTH AJIEKTPUUYECKOTO MOJS Yepe3 IUIomaaky. Teopema
Octporpaackoro-I"aycca ais 351€KTpOCTaTUYECKOTO OIS,

Tema 22. IIpOBOJHUKH B 3JIEKTPUUYECKOM IOJIE. DIEKTPOEMKOCTh. [IpoBOTHNKYN
B AJIEKTpUYeCcKOM noJie. [fIoBepXHOCTHAs MIIOTHOCTD 3apsi/IOB.

OnekTpoéMKOocTh. EMKOCTP yeIMHEHHOro IpPOBOJHMKA, €MKOCTh IIapa.
Kongencarop. Tunsl koHneHcaTOpoB. COETMHEHNE KOHIEHCATOPOB.

Tema 23.IlocTOsIHHBIN 37IeKTpUUYECKU TOK. IIOCTOSHHBIN 31EKTPUUECKUN TOK.
3akoH Oma Juid ydacTKa LENU. OJIEKTpUUecKoe comnporusieHue. CoeauHeHHe
COINPOTHUBJICHMUIA.

OnexTpoaBuxkymas cuna. 3akoH Oma nns nonHoW nenu. ClOXKHBIE LEMH.
[TpaBuna Kupxroda.

Tema 24. MarauutHoe nosie. Bekrop MHAyKIMM MarHUTHOro nojs. CUloBbIE




80

JIMHUYM MarHUTHOTO NOJIA. JIeiCTBUE MarHUTHOTO MOJIsI HAa ABYOKyIIMiics 3apan. Cuna
Jlopenua.

Tema 25. 3akon Amrnepa. BzaumoeiicTBue NMpoBOJHUKOB ¢ TOKOM. JlelicTBue
MarHUTHOTI'O TI0JIs1 Ha MPOBOJHUK C TOKOM. 3aKOH AmIepa.

Tema 26. 3akon buo-CaBapa-Jlanmaca. MaruutHoe 1osie, CO3/1aBacMoe
IIPOBOJAHMKOM ¢ TOKOM. 3akoH buo-Casapa-Jlamnaca.

Tema 27. Teopema o mupkymsiuuu U Teopema Octporpaackoro-I'aycca s
MarHUTHOTO MOJIs [lonsTe UMPKYIALUMM BEKTOpAa MarHUTHOM MHIYKIUH.
Teopema 0 LHMPKYJIALIMHM BEKTOPA MAarHMUTHOM MHIYKLUH. ODJIEMEHTAPHBIM ITOTOK
BEKTOpa MAarHUTHOM MHAYKIMHU. IIOTOK BEKTOpa MarHUTHOM WHIYKLUHH Yepes
mwionanky. Teopema Octporpanckoro-I'aycca ajis MarHUTHOTO HOJIS.

Tema 28. MaruutHoe noje B BeuiecTBe. MarHuUTHbIE MOMEHTHI aTOMOB.
MaruutHoe nosie B Beniectse. HanpsykeHHOCTh MarHUTHOrO Nouid. JlnaMarHeTukH,
napaMarHeTuku u geppomaraetuku. [lerns rucrepesuca.

Tema 29. OnexrpoMarHuTHas HMHAYKUMS. SIBI€HHME BJIEKTPOMAarHUTHOU
uHaykuuu. IlpaBwio Jlenua. fIBnenue camouHaykuuu. MHIYKTUBHOCTH. SIBIIeHHE
B3aMMHON UHAYKLIUH.

Tema 30. VYpaBHenuss Maxkcpemia. IlepBoe ypaBHenue MakcBemna. Toku
cmenieHus. Bropoe ypaBHeHume MakcBemia. Tperbe M 4YETBEPTOE  ypaBHEHUs
Makcseia.

Tema 31. DnexkrpomarHuTHbIE KoJieOaHUs M BONHBI. KonebaTtenbHBINH KOHTYP.
CBobosHble He3aTyxarolue KoyebaHus. 3aTyxarollue U BbIHYKJEHHbIE KOJeOaHUs.
OcHOBHBIE CBOMCTBA JIEKTPOMArHUTHbIX BOJIH. 1Ikana 37€KTpOMarHUTHBIX BOJIH.

IV. OnTuka. KBantoBas pusnka.

Tema 32. Ontuka. OCHOBBI reOMETPUYECKON ONTHKHU. BONHOBBIE cBOMCTBa
ceerta. Cnekrtpockon, Kputepuid  Pened.  PeHTreHOCTpYKTYpHBIM  aHaJIN3.
B3aumoneiicTBuss cBeTa ¢ BEIIECTBOM(JIMCHEPCHUS, TIOTJIONIEHHE U paccesHHe
csera).Ilonspuzanus ceera.

Tema 33. Tennosoe uznyuenue 3akon Kupxroda. [Ipasuno IlpeBo. U3nyuenue
abcomotHO uyepHoro Tena. Dopmyna Penes-IDxuHca.  YiabrpaduoneroBas
karactpoda. @opmymna [lnanka. 3akonsl Credana-bonbimana n Buna.

Tema 34. BonHOBBIE M KOpIYCKYJSpHBIE CBOMCTBa wacTul. I'umoresa ne
bpoiins. KopnyckynsipHo-BosiHOBO# nyanusm. OneiT [I3BrccoHa-/xepmepa.

Tema 35. Ctpoenune atoma. Monenu ctpoenus mo Towmrmcony, Pesepdopmy.
IToctynatel bopa. KBaHTOBaHMe »JHEprMM W MOMEHTAa UMIIylbca. Paanycel
pa3pelIeHHbIX OPOUT.

Tema 36. OcHOBHblE MOHATUS KBAaHTOBOM MEXaHHWKH aTOMOB M MOJIEKYI
BonnoBas ¢ynkius u ee untepnperanus. YpasHenue llpeaunrepa. CooTHoleHne
HeonpeaeneHHoctel ['elizenOepra. KBantossie uncna. [Ipunnun [aymu.

Tema 37. OcHoBHble MoHATUA sifepHON ¢u3uku. CtpoeHue sapa. HykiioHbI.
N3otonbl. Pagmonyknuapl. CuilbHOE B3aUMOAEHCTBHE. 3aKOH pPaJdOaKTUBHOTO
pacnaza. Meron paioakTUBHOTO 1aTUPOBAHHUS.

Tema 38. OcHOBBI (DM3MKU 3J€MEHTApPHBIX YacTUll. THUIbI B3aUMOJECHCTBHIA.
Knaccugukarus snemMmeHTapHbIx yactuil KBapku.

BHAHU

Tpyoo CornacHo pabodeMy yueOHOMY IIaHY KypC UMTAaeTcs B IOJHOM 0ObEME B
émxocmy Teuenne Su 6 cemectpos 10 3ET / 360 yaca.
(e /
yacwl)
Dopma B koH11e 5-T0 1 6-T0 ceMeCTPOB IIPeIyCMOTPEH 3auent ¢ OYeHKoll.
UM0206020
Konmpons
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AHHOTaIMs y9eOHOU TUCITUTUINHEI

VYuebnas nuciummaa « TEOPUSA KOAUPOBAHMUS, CXKATUSA U
BOCCTAHOBJIEHUSI HH®OPMAIIUN»

Lleny |Heab Kypca — OBJI3JACHUE OCHOBHBIMM TIOHATHSIMH M METOJAaMU TEOPUH
us3y4eHus KOAMPOBAHUS HHPOPMAITUH U CKATHS TaHHBIX.
OUCYUNTUHBL
Komn B pesynaprare OCBOCHHS AUCHUIUIMHBI Yy oOOyd4aromerocs (QpopMHUPYIOTCS
emenyuu, CIEeNYIOIIE KOMIIETCHIMH:
Gopmupyemol - CIIOCOOHOCTBIO MOHMMAThH CYIIHOCTh M 3HAaYeHHWE MH(POPMALUU B Pa3BUTUU
e 6 | COBPEMEHHOr0 00IeCTBa, IPUMEHITh JOCTUKEHUS MH(POPMAIIMOHHBIX TEXHOJIOTUN
pe3yibmame | s TIOUCKAa U 00pabOTKU HHQPOPMAIMH TT0 MPOQHITIO0 AEATSILHOCTH B TII00aTBHBIX
0c6oe | KOMIIBIOTEPHBIX CETsIX, OMOIMOTEYHBIX (POHAX U MHBIX UCTOYHHKAX MH(OpMALIUU C
HUs cobuoienreM oubnrorpaduueckoit Kyaprypsl (OITK-3);
OUCYUNTIUHDBL - CIIOCOOHOCTHIO MPOBOAMTH AHAIMU3 MPOEKTHBIX PEHICHUHA MO 00eCreYeHUIO
3alIMIIEHHOCTH KOMITbIoTepHBIX cucteM (I1K-7);

- CHOCOOHOCTBIO  CTPOUTh  MaTeMaTH4YeCKHe  MOJEIH Ui  OLEHKH
0€30MaCHOCTH KOMIIBIOTEPHBIX CUCTEM M AHAJIU3UPOBATH KOMIIOHEHTHI CHCTEMBbI
0€30MacHOCTH C UCIOJBb30BaHUEM COBpEeMEHHBIX MareMatudyeckux meronos (IICK-
2.3);

Snanu I[Tocne OKOHYAHMS Kypca CTYAEHT
A, YMeHus u
HAGLIKY, 00/19iCeH 3HAMb:
. .
roaese |
68  npoyecce ’
usyueHus 00/151CeH yMemb:
OUCYUNUHBL "  OIIEHHMBATh KAYECTBO CXKATHUS HHPOPMAINH PA3TUUYHBIMH aITOPUTMAMU;
" CTPOWTH aJNTOPUTMBI CXaTUs A JaHHBIX C Pa3IWYHBIMH BHJIAMH
N30BITOYHOCTH;
" BOCCTaHaBIMBAaTh MH(GOPMAIUIO IPU U3BECTHOM aJITOPUTME KOJUPOBAHUS;
"  OCYHIECTBISTH BBIOOP CXEMBbI KOAMPOBAHHUS WH(MOpMALUU, aJeKBaTHOMN
3aJlaHHBIM yTrpo3aM 0€30M1aCHOCTU KOMIIBIOTEPHBIX CUCTEM.
00/19ICeH 671a0€Mmb:
® HaBbIKaMHU pa3padOTKH, pealu3allMd M MPAKTUYECKOTO0 TNPUMEHEHUS
QITOPUTMOB KOJIMPOBaHUS WH(OPMAIINH;
® HaBbIKaMHU pa3padOTKH, pealu3allMd M MPAKTUYECKOrO0 TNPUMEHEHUS
AJITOPUTMOB CHKATHSI TAHHBIX.
Kpam Conep:xaHue OCHOBHBIX Pa3/ieJiOB U TeM Kypca
Kas Pa3nea 1.0cHoOBBI TEOpUM KOAUPOBaHUS MH(popManun. JInHeiiHbIe KOAbI
xapak [lonsiTMe NHMHEWHBIM KOJ M €ro OCHOBHbIE mnapamerpbl. [IpoBepouHas wu
mepucmuxa | MOPOXKIAOLIAs MaTpULbl TUHENHOTO Koza. [Ipumeps! mMHENHBIX KOA0B. OCHOBHBIE
yueOH | CBOMCTBa JIMHEWHBIX KOMOB. PacctossHme um Bec XdOMMUHTA. MUHUMaIBHOE
ot paccTostHuE JIMHEWHOro koja. [ToHsiTHe AyanbHbIN KOJ U €r0 OCHOBHBIE TapaMeTpPHI.
OUCYUNTIUHDBL KonnuectBo ommbok, ucnpabiseMblX KoJoM. JlexkonupoBaHHe JHUHEHHBIX
(ocHogHble KOZ0B. ' paHNYHbIE COOTHOLIEHHSI MEXKIY ITapaMeTpaMH IIOMEXOYCTONYMBBIX KOJIOB!
b10KU u | rpaHuIIa XOMMUHTA.
memul) Pasznen 2. lukiauvyeckue KOAbI

ITonsarue [MAKJIAYECKUI KOJI. Koncrpykuus [HUKIIMYECKOTO KOJIa.
Ilopoxkparomuii M NPOBEPOYHBIM  MHOTOWIEHBl  LUKIMYECKOrO0  KOJA.
MakcuMalibHBIN TUKIMYECKU Ko HenpruBo UMbl IUKIMYECKUNA KO,

Koncrpykuus bBUYX-konoB. OcHoBHble cBoiictBa bUYX-komos. Ilpumepsr

noctpoeHus bYX-konos.
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Konctpyknus komoB Puna-Cosnomona. OcHOBHBIE CBOMCTBa KOAOB Puna-
Conomona. [Ipumepst noctpoenust koaoB Puna-Conomona.

Pa3pen 3. Koanl IOcTecena

Konctpyknuss komoB IOctecena. OcHoBHbIE cBoiicTBa KoJaoB [Ocrecena.
ITpumeps! noctpoenus kogos fOcTeceHa.

Paznen  4./lpyrme  OCHOBHbIe  MeTOAbl  KOJAMPOBAHUA H

AeKOIMPOBAHHUSA

Konctpykiun konoB. OcCHOBHBIE CBOMCTBAa KOJOB. IIpuMepsl mOCTpoeHHs
KOJIOB.

Pa3nes 5.0cHOBBI TEOPUH C:KATHS HHPOPMALMHT

OmnpeneneHue SHTPONUU M KOJMYECTBa HMH(popManuu. Buabl M30BITOYHOCTH,
crocoObl  ycrpaHeHus. Tumbl monened. CnoapHbie Mozenu. CTaTUCTHYECKUE
MOJIeNI. AJITOPUTMBI HA OCHOBE ITPe0Opa30BaHU.

[Tpedukcubie koapl. Knaccndeckuii anroputM Xaddmana. AranTuBHOE CKATHE.
AnroputM nuHamuueckoro komupoBaHusi Xapdmana (FGK). IIpobnembi
ajanTUBHOTO KomaupoBanus Xaddmana. DddexkTuBHas peanuzanusi aganTHBHOTO
merona Xaddmana. AnropurMm ObicTporo mnepectpoeHus aepea. KomupoBanue
JUIMHHBIX TOCJIEIOBATENIbHOCTEN. Bbhruncienue kojaa no nepey. JexkoaupoBaHue
KOJa I10 JIEpPEBY.

CemeiicTBO  anroputmMoB  apudmerndyeckoro  koxaumpoBanus.  I[Ipoctoe
KOJAMPOBAHUE U AETaIM peanusanuu meroaa. [loreps 3Havamux uudp. AgantuBHoe
apupmeTnueckoe KoaupoBaHue. OpdekTuBHas peanuzanus apUPMETHIECKOIO
KOAUPOBAaHUS - MOJEIb C HAacTpauBae€MblM HCTOYHUKOM: HWHHUIMAIU3ALNA,
KOJUPOBaHUE, EKOAUPOBAHUE.

Pa3nes 6. C:kaTne TEKCTOBBIX JAHHBIX

ANTOPUTMBI CKaTHs TEKCTOBOW MHGpoOpManuu nepBoro noxosienus. CioBapHbie
metoabl. Anroputmel LZ77, LZSS, LZ78, LZW.

AJNTOpUTMBI CKaTUsl TEKCTOBOM MH(OpPMAIMKM BTOPOTO MOKOJEHHS. AJTOPUTMBI
PPM. Ouenku BeposTHOCTH yxoja B PPM: ampuopHble M afanTUBHbBIE METOBI.
[TpeoOpazoBanue BWT. Anroputm gexkogupoBanuss BWT. Cxarue ¢
ucnonb3zoBanueM BWT. Meroasl, ucnonb3dyemsie coBMectHO ¢ BWT. CrnocoOsl
cxatus npeodpazoBaHHbIX BWT nanHbIX.

®opmar Deflate. OGmiee onucanue. Anroput™ aekonupoBanus. Koguposanue
uH U cMmeennit. Koguposanue 6510k0B (MKCUPOBAHHBIMU M JTMHAMHYECKHUMHU
kojamu Xaddmana.

OcHoBHBIE MOMEHTHI peanu3anuu kommnpeccopa PPM Ha npuMepe KOHTEKCTHOM
MOJIEJIM TIEpBOT0O MoOpsiAika Oe3 HCKIIOYEHUS CHMBOJOB U CTaTHCTUYECKUM
KOJIMPOBAaHUEM HA OCHOBE apu(hMETHUECKOTO KO/Aepa.

Paszpen 7. C:xxatue rpagpMuecKuxX JaHHBIX

Tunbr u3o0paxkenuit. I[loxxoasl K cxaTHiO H300paxkeHud. WHTyUTHBHBIE
nonxonsl. [IpeoOpa3oBanue u300pakeHUN: OPTOrOHAIbHBIE MPEOOpa3OBaHUS,
MaTpUYHbIE npeoOpa3oBaHus, JUCKPETHOE KOCHHYC-TIpeoOpa3zoBaHHUe.
[Tporpeccupyroiiee cxxatue n300pakeHUH.

Mertoa cxatust H300pakeHUH ¢ UCTIOIb30BAaHUEM BEHBIIETHBIX MPEOOpa30BaHUM.
[TpeoOpazoBanne Xaapa. Ilomnuanazonnsle npeoOpa3zoBaHus. banHk (uUIBTPOB.
BeiiBnersr Jlo6emm. [IpeobpazoBanne DWT. Anroputm SPHIT: onucanue metona,
OCHOBHBI€ 1IaTH KOZepa, allTOPUTM KOJUPOBAHUS.

Cxarue JPEG. Ilpaktuueckoe DCT B JPEG. KgsantoBanne B JPEG.
Komupoanue B JPEG. Cxartwiii daitn JPEG. Cxarune JPEG2000. CtpykrypHas
cxema cxatuss B JPEG2000. OcHoBuble maru anroputma cxarus JPEG2000.
Cxarue JPEG 6e3 moteps. Koasl ['omomb6a. OcaoBel Metoga JPEG-LS. Anroputm
paboThI Kozepa.
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Pa3znen 8. C:xkaTue BUI€0 M 3BYKOBBIX IAHHBIX

OcHOBHbBIE MPUHLMIBI CKaTUs BUAco. MHTyuTHBHBIE MeToabl. Kommencarus
JIBUXKEHHUS. MeToapl MOJONTUMAIBLHOTO MOMCKA: CUTHATYPHBIE METOJIbI, MOWCK C
pa30aBlIEHHBIM PACCTOSIHUEM, JOKAJIM30BAaHHBIA TOMCK, MOHOTOHHBIM MOHUCK IO
KBaJIpaHTaM, METO/Ibl HEPAPXUUECKOTO MOUCKA.

Ocob6ennoctu crannapra MPEG-4. [IpeacraBienue HaTypaibHOTO BUEO.

OcHoBbl cxaTusi 3ByKOBOW HHGpopManuu. OCHOBHBIC TOHSTHUS: HMITYJIbCHAS
KO/IOBasi MOJYJISAIMS, CXaThe 3BykKa ¢ moTepsmMu. OOmenpu3HaHHBIE METOJBbI.
Crangapt MPEG-1. Cxartue 3Byka B crangapte MPEG-1: kogupoBaHue 4acTOTHOM
obnactu, (hopMar CKAaThIX JaHHBIX.

Csxatue 3Byka MPEG-1 cnoii III. OcHoBHble miaru cxkatusi 38yka MPEG-1 cioii
IIT: MDCT, ynanenue mnpe-3xa, yAaJleHUE NApa3sUTHOIO CUTHAJA, KOJMPOBAHUE.
AnropuT™M Ha3zHaveHHs 6utoB cioem 1.

TemaTnka NnpakTHYeCKUX padboT

IIpakTtuyeckass paGora Nel UccimenoBaHue CTPYKTypbl M CBOWCTB
JIMHEHHOr O KoJa.

IIpakTtuyeckass paGora Ne2 HccimenoBaHue CTPYKTYpbl M CBOWCTB
LHUKJIMYECKOr0 KOJA.

IIpakTuyeckass padora Ne3 lccienoBaHue CTpyKTypbl U CBOWCTB KOJAA
Puna-Conomona.

IIpakTtuyeckass paGora Ned4 IccimenoBaHue CTPYKTypbl M CBOWCTB
KAaCKaJHOT0 Koja.

IIpakTnueckas padora NeS MoaudunypoBaHue KOJJ0OB U UX aHAJIM3.

IIpakTnueckas padora Ne6 Meton Xadpmana cxarus HHPOpMALIUK.

IIpakTnueckas padora Ne7 Apudmernueckoe KOIUPOBAHUE.

IIpakTnyeckas padora Ne§ CrnoBapHble METOIbI KOMIIPECCHH.

Tpyoo 5 3ET /180 uvacos
éemxkocms

(e /
uacwl)

Dopm JK3aMeH
a umozosoco
KOHMPOs
3HAHUU

AHHOTaIMs y9€OHON AUCITUTUTHHBI
Vueonas muctinmumaa « TEOPUS UH®OPMALIUN»

Lenv Ilenamu ocBoeHusucuUIUINEbI « Teopusa ungopmayuuy> SBIAOTCA:
U3y4enust e popMupoBaHUEY CTYJAEHTOB TIPEACTABJICHHS O COACPKAHUH TEOPHH
OUCYUNTIUHDBL uHpopmanuu Kak 0a30BOM JUCHUIUIMHBI U1 CHEIUATUCTOB B 00JIACTH

UH(POPMALIMOHHOM 0€30MacHOCTH;
eU3ydeHHE MAaTEMaTH4YeCKUX METOJIOB
npeoOpa30BaHUIA.

onucaHuss wuHpoOpManuu € €€
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Komn ITponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (JOPMUPOBAHHE CIIETYIOLINX
emeHyuu, KomnemeHyuil '
Gopmupyemoi - CIIOCOOHOCTBIO KOPPEKTHO IMPHUMEHATh IPU PELICHUH Npo(ecCHOHAIbHBIX
e 6 | 3371a4 HayyHBId ammapar MaTeMaTHYeCKOro aHalu3a, TeOMETpUH, airedpsl,
pesynrbmame | TUCKPETHOW MaTeMaTHKH, MaTeMaTHUYECKOW JIOTMKH, TEOPUHU aJITOPUTMOB, TEOPHU
0c60e | BEpOSATHOCTEH, MAaTeMaTHYECKOW CTAaTHCTUKU, TEOPHH HH(OpMAIMH, TEOPETHKO-
HUs yrcaoBbIX MeToa0B (OITK-2);
OUCYUNTIUHDBL - CIIOCOOHOCTBIO MOHMMAThH CYIIHOCTh M 3Hau€HHE WH(POpPMAlUU B Pa3BUTHU
COBPEMEHHOr'0 OOIIEeCTBa, PUMEHATh JOCTIXKEHUS! UH(OPMAILIMOHHBIX TEXHOJIOIHH
JUIs TIOUCcKa ¥ 00paboTKU MHPOPMALUH 10 MPOGUITIO JESITEIHHOCTH B TI00ATBHBIX
KOMITbIOTEPHBIX CETSIX, OMOIMOTEeYHbIX (POHJAX U MHBIX UCTOUYHUKAX UH(OpPMALUU C
cobmoneneM oudnrorpaduueckoii Kyaprypsl (OITK-3);

- CIIOCOOHOCTBbIO IPUMEHSTH METOJOJOTMI0 HAay4HBIX HCCIEAOBAaHUN B
npodeCcCHOHATBPHONM  NIEATENBbHOCTH, B  TOM  4ucie B pabore  Han
MEXIMCHUIUIMHAPHBIMU U MHHOBAIMOHHBbIME TipoekTamu (OITK-4);

3nanu B pesynbrate 0OCBOGHUS TUCIUILINHBI CTYEHT JOKEH
A, YMeHus U F—
HABbIKU,
nonyuaemie ¢ (yHIAMEHTAIBHBIC TOHSITHS Teopuit UH(QOPMALIMU: SHTPONHS, B3aUMHAS
6 npoyecce nHpOpMaIHs, HCTOYHUKH COOOIEHNH, KaHAIIbI CBSI3H, KOJIBI;
wsyueHs ® OCHOBHBIC PE3YyJIbTATHI O KOJUPOBAHUU IPU HAJTMYUU U OTCYTCTBUU ILIyMa;
Oucyununb ® OCHOBHBIC METOJBI ONTHMANBHOTO KOAHPOBAHHS MCTOMHUKOB uHpopmManuu
U TIOMEXO0YCTOMYHMBOI0 KOJUPOBaHMS KaHAJIOB CBSI3H;
ymembp:
® BBIUHCIATH TEOPETHKO-MH(POPMALMOHHBIE XapPAKTEPUCTUKH HCTOYHHUKOB
COOOIIEHMH ¥ KaHaJOB CBA3U (DHTpOIHUSA, B3auUMHasg HHQoOpmanuu,
MIPOIYCKHAs CIIOCOOHOCTb);

® pemaTh THIOBBIC 337a4 KOJUPOBAHUS U JIEKOIUPOBAHHS,;

e paboTaTh C HAyYHO-TEXHUUYECKOH JINTEPATYPOIl 110 TEMATHUKE TUCIUILINHBI,

enademo.

® OCHOBAMH IMOCTPOEHHS] MaTEMAaTHYECKHX MOJENeH TEKCTOBOH HH(OpMaIiu

Y MOJIeJIel CUCTeM Tepeaadyn UHPOpMaIlnH;
® HaBbIKAMH TPUMEHEHHUS MaTeMaTUYEeCKOro ammapara JUisl pelIeHHs
MPUKIIAJHBIX TEOPETUKO-UH(POPMAIIMOHHBIX 33/1a4.
Kpam CopeprkaHre OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. JuTponus u B3anMHass uHGopmanus
xapax 3amaun U mporpamMma kypca. Mectro kypca «Teopusa ungpopmayuu» B psny
mepucmuxa | APyrUX MaTeMaTU4YecKUX JUCHMIUIMH. DopMmbl CaMOCTOSITETILHON ~ paboThI
yuebH | CTYACHTOB IO U3Yy4YeHHIO Kypca. JluTeparypa K Kypcy.
ot IIpenmer Teopun wuHOpManuu. JIMCKpeTHbIE CllydyallHble BEJTUYUHBL.
oucyunaunvl | COOCTBEHHAs, YCIIOBHAas W B3auMHas WHPOpPMANuUs. ODHTPONUS TUCKPETHON
(ocHogHble ciyyaiiHoi BenmuuuHBL. CBOWMCTBA SHTPONHMU — CUMMETPUYHOCTH, HEMPEPHIBHOCTD,
O10KU U | HOKHSISE ¥ BEPXHSISI TPAHMIIBI, BBITYKIOCTh. DHTPONHS JABYX M OoJiee TUCKPETHBIX
membvl) CIIydyaliHBIX BEJIMYHUH, YCIOBHAS SHTPOIMHMS, UX CBOWCTBA — aIMTUBHOCTD, NPABHIIO

LOCIMMOYKHM, OCHOBHBIC HCPABCHCTBA, IOJIYAAAUTUBHOCTH, HEBO3pACTAHUC IIPpH
OTOOpaKEHUH.
Cpennsis B3auMHasi HWH(pOpMANMs — OIpEACNIeHHe, IMPOCTEHINNE CBOWCTBA.

VYcinoBHast cpeiHsas B3auMHas MH(OpMAIUs - ONpejaeieHHe, HEOTPULATEIbHOCTD,
yCJIOBHE PABEHCTBA HYIIIO.

CorocTaBieHuE Pa3JIMYHBIX MOAXOJOB K OIPCACICHUIO SHTPOIIUH. Cucrema
akcroM 00 sHTponuH. TeopemMa O €AMHCTBEHHOCTH (YHKIIMH, YIOBJIECTBOPSIOIICH
CHCTEME aKCHOM 00 SHTPOIINH.
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Tema 2. JluckpeTHble HCTOYHUKH COOOIIEHUT

Maremaruueckass MOJE/Ib HWCTOYHMKA COOOIIEHMM — CIydalHBIA MPOLECC C
JUCKPETHBIM BPEMEHEM U KOHEYHBIM MHOXKECTBOM cocTosHuM. [lununapuyeckue
MHO’KECTBA, YCJIIOBUSI COIVIACOBAHHOCTU M TE€OpEMa CYIIECTBOBAHUS MPOIOJIKEHUS
BEPOSITHOCTHOH Mephl (6e3 noka3aTenscTBa). IIpumMepbl HCTOUHUKOB COOOIIEHUS —
UCTOYHUK 0€3 MaMsATH, MPOCTOM MapKOBCKUI MCTOYHUK, MAPKOBCKHHA MCTOYHHK C
3aJIaHHOU TITYOMHOM 3aBUCHMOCTH.

CranuoHapHble UCTOUHUKU. CTallMOHAPHOCTh UCTOYHMKA O€3 maMsATH. Y CIIOBUE
CTALlMOHAPHOCTH IMIPOCTOr0 MAPKOBCKOIO MCTOYHMKA. Teopema O CyllecTBOBaHHU
IpeJiea SHTPOIIMY Ha LAl U MOIIAroBOM 3HTPOIUHU I CTAlMOHAPHOTO NCTOYHUKA.
VTBepKIeHUsI O MpeieibHONM SHTPONMM Ui MCTOYHUKAa Oe3 mnamsaTH u
CTallMOHAPHOI'0 IPOCTOr0 MapKOBCKOTO UCTOYHMKA.

CBOICTBO aCUMIITOTUYECKON PaBHOPACIPEAEIEHHOCTH — ONpEAEICHNE, OLIEHKU
MOITHOCTH MHO>KECTBA THUITMYHBIX MOCJIEI0BATEIBHOCTEH, MpuMepsl. Teopema 00
aCHUMIITOTUYECKOM  paBHOPACIPENENEHHOCTH Ul HCTOYHMKA 0€3  MaMsTH.
Oproauueckas Teopema JJisl PEryjsspHOro MpoCTOro MapKOBCKOTO MCTOYHUKA (Oe3
JI0Ka3aTeiabCcTBa).  3aKOH  OOJbIIMX  4YMcen A 4acToT  OurpaMm B
[IOCJIEI0BATENBHOCTAX, IMOPOXKIAEMBIX CTAllMOHAPHBIM M PErYJSIPHBIM MPOCTHIM
MapKOBCKUM HCTOYHUKOM. Teopema 00 acUMIITOTHYECKON paBHOpACIIPEAEIEHHOCTH
JUIsl CTALlMOHAPHOT'O U PETYJISIPHOTO MIPOCTOr0 MAPpKOBCKOT'O HCTOYHHUKA.

Teopema 00  acHMMITOTHYECKOH  OIEHKE  YWCIAa  BBICOKOBEPOSTHBIX

H0CJIE10BATEIbHOCTEH, HOPOXK/IaEMBIX HUCTOYHUKOM co CBOWCTBOM
aCUMIITOTUYECKOM  paBHopacmpenenéHHoctd.  Cxumaromee  KOJUPOBaHHE
H0CJIE10BATEIbHOCTEH, HOPOXK/IaEMBbIX HUCTOYHUKOM co CBOWCTBOM

aCHUMNTOTUYECKON paBHOPACTIPEACIEHHOCTH.

Tema 3. KonnpoBanue 1MCKpPeTHbIX HCTOYHUKOB COOOIICHM I

AndaButHoe KoaupoBaHue. OJHO3HAYHO JEKOJUpyeMble, NpedUKCHBIE U
cyhdukcubie konpl. Teopema 0 COOTBETCTBUM MEXAy NPEeGUKCHBIMU KOJaMHU U
KOZIOBBIMHU JiepeBbsiMU. HeoOxoIuMoe M J10CTaTOYHOE YCIIOBUE CYILECTBOBAHUS
npedUKCHOro Koja ¢ 3aJJaHHbIMU JJIMHAMU KOJIOBBIX CJIOB — HepaBeHCTBO Kpadra.
HeoOxonnMoe u [10CTaToOdyHOE YCIOBHE OJHO3HAYHOIO JIEKOJUPOBAHUS —
HepaBeHCTBO Mak-Muiinana.

3ajaya ONTUMAJIBHOIO KOAMpOBaHUS. Teopema 00 OlLIEHKE CpeaHEed JIMHBI
onTuMalibHOro npedukcHoro koaa. Teopema o mpexene cpeJHel IIMHBI KOJOBOTO
CJIOBa IPU KOJUPOBAHUU JJTUHHBIX OJIOKOB.

Anroputmbl @ano u Xadpdmana. JleMMbl O CTPOEHHUHM ONTHMAIBHOIO KOAA.
Teopema 06 onTumManbHOCTH KoJia XappmaHa.

Tema 4. luckpeTHbIe KAHAJBI CBSA3H

Matemaruueckass MoOJAeNb KaHalla CBS3M M ero  MHGOpPMalMOHHbBIE
XapakTepucTuku. JluckpeTHbI cranmoHapHblii kanan ©6e3 mnamstu  (JAKBII).
[IpuMeps! — IBOMYHBIN CUMMETPUYHBINA KaHaJI, KAHAJI CO CTUPAHHUEM.

OmnpeneneHue  MpOIycKHOM — crmocoOHocTH. TeopeMbl O  MPOIYCKHOH
CIIOCOOHOCTH TOCJEI0BAaTEIbHOTO COEAUHEHMs], MapajuIeIbHOTO COEAWHEHMS U
cymmsl 1Byx JIKBIT.

CuMMeTpHUyYHbIe KaHalbl CBSI3U. YTBEPKIEHHUS O MPOIYCKHOW CHOCOOHOCTH
CUMMETPUYHBIX KaHajoB. IIpuMepbl BBIYMCICHHS MPOIMYCKHON CIIOCOOHOCTH.
['eomeTpuyeckoe mpeacTaBIeHe MPOIYCKHOM CTOCOOHOCTH.

Tema 5. TeopeMbl KOAUPOBAHUS A/l JMCKPETHBIX KAHAJIOB 0e3 MaMATH

Ckopocts mepemaun uHpopManuu. [lekomep oO0mero Buga W pPEIIAOIINE
obmactu. Omubo4yHOE JNEKOAMPOBAHUE, YCIOBHAsE M CPEAHSSI BEPOSTHOCTU
OLIMOOYHOTrO JEKOJUPOBAHUS.

HepaBenctBo @ano. CsoiictBa ¢ynkuuu @Pano. OOpatHas Teopema
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konupoBanus s JIKBII.

TunuyHble BXOAHBIE U BBIXOJHBIE BEKTOPHI M Mapbl BEKTOpoB. Jlexozaep
TUMHAYHBIX 1ap. JIeMMbl O COBMECTHON aCHMIITOTUYECKON PaBHOPACTIPEAEIEHHOCTH.
IIpsimas Teopema kopupoBanus s JIKBIL.

Tema 6. Koabl, ucnpasisironmye omuoKu

3amauya MOMEXOYCTOMYMBOIO KOJUPOBAaHMA MpU Tepenade WHPOpMAIMU IO
KaHaJly CBSI3M C LIYMOM. biokoBble Konbl. J[eKoIupoBaHUE IO METOlY MaKCUMyMa
npaBaonoo0us u B ONMKaiiliee KOAOBOE CIOBO, YCIOBHS 3KBUBAJICHTHOCTH ITHX
METOJIOB. JIeMMBI O CBSI3M 4YHCJia OMIMOOK, TapaHTUPOBAHHO OOHAPYKUBAEMBIX U
WCIIPABIISIEMbIX TIPH WCIOJIL30BaHUU OJIOKOBOT'O KOJA, C MUHUMAJIHHBIM KOJOBBIM
pacctostHueM. [Iprumepsl — Ko/ ¢ TOBTOPEHHUEM, KOJI ¢ TPOBEPKOM HA YETHOCT.

Ompenenenue  JIMHEMHOro  Koja, JAyaJdbHOTO KOJa, WX  IapaMeTphl.
[Topoxaaromast 1 IpoOBEpOYHAst MAaTPULbI JIMHEHHOTO KOJa, X cBoicTBa. CBOMCTBA
CHUCTEMBI CTOJIOIOB TPOBEPOYHOM MaTpullbl. KoMOuMHATOpHAs 3KBUBAJICHTHOCTD
KOJIOB, CUCTEeMaTUYeCKue KOJAbl. Tabiniia CTaHAapTHOTO PACIIONOKEHHSI, aITOPUTM
JIEKOIMPOBAHUA.

Tabnumna CrnensHa, anroputMm jaekogupoBaHus. CHUHAPOMBI M UX CBOICTBa,
QIrOpUTM  JIEKOJUMPOBAaHHUS C  MCIIOJIb30BAaHMEM CHUHApPOMOB. Teopema o
MaKCUMaJIbHOCTH BEPOSITHOCTH MPABWIILHOTO JEKOAMUPOBAHMS MPHU HCIIOIH30BAHUU
tabnuuel CrnensHa.

I'panunia Cunrnrona. Koasl ¢ MakCMMaiabHO JIOMYCTUMBIM PACCTOSHHEM.
Bepxwusia rpanuna Xommunra. [I0THO ynakoBaHHbIE KOJBI.

[Tonsitue nukauyeckoro koja. CoOOTBETCTBHE MEXAY BEKTOpaMU U
MHOTOYJICHAMH, MKy [MUKIMYECKUMHU KOJIaMU U UjeanaMu (pakTOpKOIbIla KOJIbIa
MHOTOYJICHOB.

TeMarnka NpakTUYECKUX 3aHATUN

Tema 1.Briuniciienne 3HTPONNHU U CpeHEN B3aUMHOM HH(OpMAaLINH.

Tema 2.BpluncieHue HHTPONUU JTUCKPETHBIX MCTOYHUKOB. IIpumeHeHue
CBOICTBa aCUMIITOTUYECKON paBHOPACIPEAECIEHHOCTH.

Tema 3.0ueHku cpenHed [UIMHBI ONTHUMAIBHOTO KOAA. AJTOPUTMBI
KOJMPOBAHUS JUCKPETHBIX HCTOYHUKOB

Tema 4.Bpruncnenre MponycKHOW CIIOCOOHOCTH KaHalla CBS3U. BorumcrneHue
BEPOSITHOCTH OITHOOYHOTO JACKOAUPOBAHUS

Tema 5. [1o naHHOM TeMe NPAKTUYECKUX 3AHATUN HE IPETYCMOTPEHO.

Tema 6. CrocoObl 3amaHus W MapaMmeTpbl JUHEHHBIX KOAOB. AJTOPUTMBI
KOAMPOBAHUS U JEKOJUPOBAHUS I JTUHEHHBIX KoAoB. CrocoObl 3agaHus u
napameTpbl ITUKINYECKUX KOJOB. AJITOPUTMBI KOJAUPOBAHUS U JEKOIUPOBAHMS TSI
HUKJINYECKNX KoJI0B. CBOMCTBA KOJIOB XOMMHUHTA.

Tpyoo CornacHo paboueMy y4yeOHOMY IUIaHY KypC YMTaeTcsi B IOJHOM O0bEME B
éMKOCmb teuenue 8 cemecmpa 5 3ET / 180 yacos.
(e /
yacwt)
Dopm B kon1ie 8 cemecTpa npe1ycCMOTpPEH 3a4eT
a umo2o602o
KOHMPOJIsL
3HaHUU

AHHOTaIMs y9€OHON AUCITUTUTHHBI

Vuebnas muciummmaa «MOJAEJIU BE3SOITACHOCTHU KOMIIBIOTEPHBIX

CUCTEM»
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Lenv Ilenamu ocBoeHUs: OUCHUIUIMHBL «Modenu 6e3onacnocmu KoMNbIOMEPHbIX
usyyeHus cucmemy SIBISIIOTCS:
OUCYUNTIUHDBL - 00y4HuThb CTYICHTOB MpUHLUIAM (OPMAILHOTO MOJAETUPOBAHUS M aHAIM3a
Oe3omacHocTy KomnbroTepHblX cucteM (KC), peanusyromux ynpasieHue
JOCTYNIOM ¥ HWH(OPMAlMOHHBIMU TOTOKaMH, a TaKXe COJEHCTBOBATDH
byHIaMeHTaIN3 AN oOpa3oBaHusi,  (OPMUPOBAHUIO  HAYYHOTO
MHUPOBO33PEHUS U PA3BUTHIO CHCTEMHOTO MBIIIUICHUS.
Komn [Tponecc n3yueHust TUCUUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIETYIOLTNX
emeHyuu, KoMnemeHuyui.
Gopmupyemol - CIIOCOOHOCTBIO pa3padaTeiBaTh (popManbHbIE MOAETH MOJUTUK O€30IacHOCTH,
e 6 | IOMUTUK  YIpaBiCHHs  JOCTYIOM M  HMH(QOPMAIMOHHBIMH  IOTOKaMH B
pe3yibmame | KOMIIBIOTEPHBIX CHCTEMaX € y4eToM yrpo3 0ezomacHoctu nadopmarnmu (OI1K-9);
oceoe - CHOCOOHOCTBIO TPOBOJUTH AaHAIU3 M y4yacTBOBaTb B  pa3paboOTKe
HUS MaTeMaTHYECKUX MOjIesel 0e30MacHOCTH KOMIIbIoTepHBIX cucteM (I1K-4);
OUCYUNTIUHDBL - CIOCOOHOCTBIO YYacTBOBAaTh B pa3paboOTKe CHCTEMBI 3alIUThl MH()OpMAINH
OpeanpusaTust (OpraHu3anuy) M IOACUCTEMBbl HMH(OPMAIMOHHON Oe30MacHoCTH
KomIbroTepHO# cuctemsl (ITK-8);

- CHOCOOHOCTBIO ~ CTPOUTH  MAaT€MaTH4YEeCKHME  MOJEIM Ui  OLEHKH
0€30MacCHOCTH KOMIIBIOTEPHBIX CHUCTEM M aHAIU3UPOBATh KOMIIOHEHTHI CHCTEMBbI
0€30MacHOCTH C UCIOJIb30BaHUEM COBpEMEHHBIX MareMaruieckux meronoB (IICK-
2.3);

3nanu B pe3ynbraTe 0cBOEHUS NUCUHUILUIMHBI CTYACHT JOJIKEH
A, YMeHus u F—
HABbIKU,
® OCHOBHbBIE YIpo3bl 0€30MacCHOCTH HMH(OpPMALMU U MOJENIN HapyLIUTENs B
nouydaemoie KC-
6  npoyecce ’
usysenu ® OCHOBHBIE BHUJbl TNOJUTUK YIPABICHUS JOCTYNIOM M HH()OPMAIMOHHBIMHU
Oucyununbr nortokamu B KC;
® OCHOBHbIE (hOpMaNbHBIE MOJIEIH JUCKPEIIMOHHOTO, MaHJATHOTO, POJIEBOTO
YIOpaBiIeHUS JOCTYNOM, MOJEIN H30JIMPOBAHHOM MPOrpaMMHOM cpeabl U
0€301acCHOCTH MH(POPMALIMOHHBIX TTOTOKOB;

ymemo.

e (opmanuzoBaTh NOCTABICHHYIO 3a/1a4y;

e pa3zpabarbIBaTh MOJCIIN YTPO3 U MOJIEeNU HapymuTels 6ezonacHocTu KC;

e pa3pabareiBaTh 4YacTHble NOJUTHKU Oe3omacHocty KC, B ToM umcie,

MOJUTUKH YIIPABJIEHUS TOCTYIIOM U HH(GOPMAIIMOHHBIMH [TOTOKaMH;
enaoemsy:

® METOAAaMU M CPeJICTBAaMHM BbIsIBIEHUS yrpo3 6e3omacHocTi KC;

e MeTomaMu  MojenupoBaHus ~ Oe3omacHocth  KC, B TOM  uuce,

MOJICIMPOBAHUS YIPABICHUS JOCTYIOM M MH()OPMAIIMOHHBIMU MOTOKAMHU B
KC.
Kpam CopneprxaHre OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Pazgen 1. BBEJIEHUE. OCHOBHBIE ITIOHATHUS U ONTPEIEJIEHUSA
xapak Tema 1. CymHocTb, Cy0BeKT, 10CTYIl, HHPOPMALMOHHBIH IIOTOK
mepucmuxa OcHOBHbBIE 3JEMEHTHl TEOPUU KOMIBIOTEPHON 0€30MacHOCTH (CYLIHOCTb,
yuebH | CyObBEKT, IOCTYI, IPaBO JOCTyINa, UH()OPMAIIMOHHBIE MOTOKM MO MaMATH WIH TI0
ou Bpemenn). OcHoBHas akcuoma. [Ipobrmema moctpoenus 3anmumenro KC. Monenu
oucyuniumbl | IGHHOCTH WH(POPMALUU: aJAUTHBHAS MOJENb, IOPSAJIKOBas IIKala, pelieTka
(ocHo8HbIE MHOTOYPOBHEBOM 0€301TaCHOCTH.
On10KU u Tema 2. Yrpo3ssl 6e3onacHoctu uHpopmanuu. IlosmTuka 6e3onacHocTu
membl) Knaccudukamms yIrpo3 0e301acHOCTH nHpopMaIuu. Yrpo3sl

KOH(HJICHIIMATBHOCTH, IIEJIOCTHOCTH, JOCTYHHOCTH WH(OPMALUU, PACKPBITUS
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napametpoB KC. Ilonstue mnonutuku Oe30macHOCTH. Mojenb HapyIIUTENs.
OcHOBHBIE BUBI MOJIUTUK YIIPABICHHS TOCTYIIOM U HH(POPMALMOHHBIMH TOTOKAMH.
[TonuTHKM AMCKPELMOHHOTO, MAaHJATHOTO, POJIEBOTO YIPABICHUS JIOCTYIIOM,
U30JIMPOBAHHOM MPOTPaMMHOM cpeibl U 6€30MaCHOCTH HH(POPMAIIMOHHBIX TOTOKOB.
Pa3nen 2. MO/JAEJIN KOMIIBIOTEPHBIX CUCTEM C
JUCKPEIIMOHHBIM YIIPABJIEHUEM JJOCTYIIOM
Tema 3. Moaesb MaTpuIbl 10CTYNIOB Xappucona-Py330-Yiabmana. Mojaeib
THNM3MPOBAHHOM MAaTPHIbI JOCTYIIOB
Mogenp Matpuibl J0CTynoB XappucoHa-Py33o-Yinemana (XPVY). Ananm3
oesomacHoctn  cucreM  XPY.  Monoonepanuonusie  cuctrembl  XPV.
AnropuTMHUYECKas HEPa3peLUIMMOCTh 3a/1a4i IPOBEpKHU Oe3omacHocTH cucteM XPY.
Mogenbs TtunuzupoBaHHOM MaTpuilsl 10cTynoB (TMJI). MOHOTOHHBIE CHCTEMBI
TMJI n ux xaHoHu4eckas ¢opma. ANMKINYECKHe MOHOTOHHBIe TM/] 1 anroputm
IPOBEPKU UX 0€30I1aCHOCTH.
Tema 4. Moaeanb pacnpoctpanenusi npas gocryna Take-Grant
Knaccuueckas monens Take-Grant. YcimoBusi mepeaayn mpaB J0CTyIa Mpu
OTCYTCTBHH OTPaHUYEHHUI Ha Koomepanuo cyobekToB. Pacmupennas moaens Take-
Grant. YcnoBusi peainzanud UHOOPMAIMOHHBIX MOTOKOB. AJITOPUTM TMOCTPOEHUS
3aMbIKaHus rpada JoCTynoB U MHPOPMAIMOHHBIX MIOTOKOB. [IpeicTaBienue cuctem
Take-Grant cucremamu XPY u TM/I.
Paznea 3. MOJAEJIN KOMIIBIOTEPHBIX CUCTEM C MAHJIATHBIM
YIIPABJIEHUEM JOCTYIIOM
Tema S. Moaeas bena-Jlallagysi
Knaccuueckass monens bemna-Jlallanynel. basoBas Teopema 6€30MacHOCTH.
Wnrepnperauun monenu bemna-Jlallagynel: Monens peanu3aluy MOJIUTUKU low-
watermark, 6€30mMacHOCTh EPexo/10B, MOAETb MaHAATHOM MOJUTHKH LIEIOCTHOCTH
undopmaruu buba. Henocrarku monenu benna-Jlallanynsl. [lpumeps peanu3zaiuu
3aIpeleHHbIX HHPOPMALMOHHBIX TOTOKOB.
Tema 6. Moaenb cucTeM BOGHHBIX COO0IIEeHMIT
HedopmanbHoe u (dopmaibHOE ONUCAaHUS MOJEIU CHUCTEM BOEHHBIX
coobmenuii. bezonacHoe cocrosinue. be3zomacHocTh mepexonoB. [loTeHmuanbHas
MOIUGUKALMS CYIIHOCTH € MCTOYHMKOM. CMbICIabl 0e30macHOCTH  (PyHKIMH
NEPEX0JI0B.
Pazpen 4. MOJIEJIX BE3OITACHOCTH HHP®OPMAIMOHHDBIX
ITIOTOKOB
Tema 7. ABTOMaTHasi, NPOrpaMMHAas M BEpPOATHOCTHAS MOJEJIH
0e30nacHOCTH HH(POPMALIMOHHBIX IOTOKOB
ABToMaTHass ~ Mojenb  0e30macHOCTH  MH(OPMALMOHHBIX  MOTOKOB.
[IporpaMMHasi Moziedb KOHTPOJISE MH(GOPMALMOHHBIX MOTOKOB. KoHTponupyromuit
MEXaHU3M 3alluThl. BeposTHOCTHas Mojenb 0e30MacHOCTH HH(OPMAIMOHHBIX
noTokoB. lHpopMalimoHHoe HEBIIUSHUE.
Tema 8. Cy0beKTHO-OpHEHTHMPOBAHHAsi MoOJeJb  HM30JHPOBAHHOMH
MPOrpaMMHOM Cpelbl
CyOBeKTHO-OPHEHTUPOBaHHAsE MOJETb H30JIMPOBAHHOW MPOrpaMMHON
cpenpt (UIIC). OOBexTh, (DYHKIMOHAIBHO AacCOIMUPOBAHHBIE C CYOBEKTaMHU.
MoHuTOps! 6€30MaCHOCTH 0OpallleH! U MOpOXKAEeHUs CyObeKTOB. ba3zoBas Teopema
UIIC.
Pazgen 5. MOJAEJIM KOMIIBIOTEPHBIX CHUCTEM C POJIEBBIM
YIIPABJIEHUEM JOCTYIIOM
Tema 9. bazoBasi MoJeJIb POJIEBOI0 YNpaBJeHUusl 10cTynoM. Pacmupenus
0a30B0Oi PoJIeBOIl MO/1€JIH
Omnucanue 0a30BOM MOJENTH POJICBOrO yIpasieHHs noctynom. Hepapxus
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poneil. MexaHusm orpaHuyeHuid. Mogenb aIMUHUCTPUPOBAHHUS  POJIEBOTO
yIpaBiIeHUS AOCTYNOM. AJIMHUHUCTPUPOBAHUE MHOKECTB aBTOPHU30BAHHBIX pOJIEH
M0JIb30BaTEeNe, MpaB JOCTyHa, KOTOPBIMH OO0JIaJaeT poJiu, HEepapXuu PpOJICH.
Mopnens MaHAATHOTO PpOJIEBOIO YIOPABIEHUS JOCTYNIOM. 3aliura OT Yyrpo3
KOH(UICHIIMATBHOCTH U [IEIOCTHOCTH HH(POPMAIIHUH.
Pasznea 6. PA3BBUTHE ®OPMAJIBHBIX MOJIEJIEA BE3OINACHOCTH
KOMIIBIOTEPHBIX CUCTEM
Tema 10. B3aumocBsi3b 10J10KeHHII ¥ OCHOBHbIC HANIPABJICHHUS Pa3BUTHA
(popManbHBIX MoeIeli 0€30IIACHOCTH KOMIIbIOTEPHBIX CHCTEM
B3aunmocBs3p nonoxxenuit popmanbHeix Moneneit 6ezonacnoctu KC. O630p
cemeiicTBa (hopManbHBIX MOJENEH yHpaBleHUs TOCTYNOM M WH(GOPMalHOHHBIMU
notokamu ([AIl-moneneit) KC ¢ nuckpenuMoOHHBIM, MaHAATHBIM WM POJIEBBIM
yrnpasieHueM  jgoctynoMm. [IpoGiema anekBaTHOCTH  peaju3allid  MOJENU
6e3onacHocTH B peanbHoi KC.
Temaruka NpakTUYECKUX 3aHATUN
1. Mogenu XPY u TM/I. Knaccuueckas u pacmupennas mojaenu Take-Grant.
2. Mopenb pemeTkd MHOTOYpoBHEBOW Oe3omacHocTH. Kiaccuueckas mMojenb
bemna-Jlallagyser.
3. Mogenu poneBoro ympaBieHus noctynoM. Mepapxust posiei u 3ajaHue or-
paHUYEHUN B MOJIEIH MaHJATHOTO POJIEBOTO YIPABIICHUS JOCTYIIOM.

4. TlpumepHblii mepedeHb BOIPOCOB ISl ONPOCOB HA MPAKTHYECKUX 3aHATUMIX:

5. Pemierka MHOTOYpOBHEBOI 0€30IaCHOCTH.

6. Mogens XPY. Dranbl 000CHOBaHUS TEOPEMBI 00 aNTOPUTMHYCCKON HEepas-
PEIIMMOCTH 33/1a4¥ MPOBEpKH Oe3omacHocTu cucteM XPY.

7. Mogpens Take-Grant. [Ipumenenune TeopeM o mepeadn mpas J0CTyIa.

8. Pacmmpennas monens Take-Grant. [IpaBuna ne-tope u ae-¢akro. [Ipumene-
HUE TEOpEeMbI 00 YCIOBUSIX peau3alinuy HHHOPMaIMOHHOTO TOTOKA.

9. Pacmmpennas mozxens Take-Grant. IToctpoenue 3ambikaHus rpada J0CTy-
TOB.

10. Cenenue moaenu XPY k momenmun TMJI u wHaoGopot. CBeaenue mojenu
Take-Grant x mogensam XPY u TM/I.

11. Mopens benna-Jlallagynel. O6ocHoBanue teopembl bTh. Ilpumep Hekop-
PEKTHOM MHTEpIpeTalli CBONCTB 0€3011aCHOCTH.

12. Mogens benna-Jlallagynsl. be3onacHOCTb nepexo/ioB.

13. Moxens CBC. IloTennuanbaas Moau(HUKaIsS CYITHOCTH.

14. Mogens CBC. Be3onacHas cucreMa. ss-, *-, ds-cBoiicTBa 6€30I1aCHOCTH.

15. ABromaTHast Mojieb 6€30MacHOCTH MH(OPMaLMOHHBIX TOTOKOB. MH(Dopma-
IIUOHHOE HeBiMsgHUE. [IporpamMmmHas Moaenb KOHTPOJS MH()OPMAIIMOHHBIX
noTokoB. KoHTpompyromuit MEXaHu3M 3alluThl U ero 3p¢GeKTUBHOCTD.

16. Mozens MaHIaTHOTO POJIEBOrO yrpaBieHus AocTynoM. OOOCHOBaHUE Teo-
pembl 00 HH(GOPMAILIMOHHBIX MTOTOKAX. SS- U *-CBOMCTBAa 6€30MaCHOCTH.

17. Ananu3 B pamkax /[I1-mozxeneit nHGOPMAITMOHHBIX TOTOKOB 110 MaMSITH WUJIH
110 BPEMEHHU.

Tpyoo
EMKOCMb

(e /
uacwl)

53ET /180 yacos

Dopm
a umoz2o8oco
KOHMPOis
SHAHUL

3auém.
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AHHOTaIMs y9eOHOU TUCITUTUINHEI

Vueonas nuciurmuaa «AIIIMTAPATHBIE CPEJICTBA BBIYUCJIUTEJIBHOMN

TEXHUKHN»

Lens Henpto xkypca " AnmapaTHble CpeCTBa BBHIUUCIUTEIBHON TEXHUKHU'" SBIISICTCS
usyueHus JaTh HEOOXOJWMble 3HAaHUA OyAylleMy CHEIHaIUCTy, KOTOpoe OH Oyaer
Ooucyuniunbl | ACIOJI30BaThb B CBOEH JIEATEIBHOCTH, CBSI3aHHOW C OKCIUTyaTalued W

o0cCyXKMBaHUEM ammapaTtypel U OOOPYIOBAaHMS, COJAEPHKAIIEIO COBPEMEHHBIE
Cpe/CcTBa BBIYMCIUTENIbHON TeXHUKH, B nojpazaeneHusx ®Chb Poccuu, OAIICU
npu Ilpesunenre PO, CBP P® u MO P® u apyrux opraHu3auusix |
OpeAnpusaTHIX. A Takke CPOpPMHUPOBAaTH Yy CTYAEHTOB CHCTEMHBIH MOAXOI K
M3YYEHHUIO U MPOEKTUPOBAHUIO CIIOKHBIX CUCTEM.

Komn W3yuenne AWCHUIUIMHBI —HAlENeHO Ha  (QOPMHPOBAHUE  CIEAYIOLIMX
emeHyuu, KOMIIETEHIINI 00y4aromuXCs:
gopmupyemvl OIIK-7: - crmocoOHOCTBIO YYUTHIBATH COBPEMEHHBIC TEHACHIIMM PAa3BUTHUS
e 6 | ”HQOPMATUKU U BBIYUCIUTEIHHON TEXHUKHU, KOMIBIOTEPHBIX TEXHOJIOTUN B CBOEH
pesyrbmame | Ipo(heCCHOHAIBHOW JIeATENILHOCTH, PadOTaTh C MPOTPAMMHBIMU  CPEICTBAMHU

oceoe | MIPUKIAJHOTO, CHCTEMHOTO U CIIEIUAIBHOTO HA3HAYCHUS.

HUs
OUCYUNTUHBL
3nanu B pe3ynbraTe 0cBOSHUS NUCLUUIUIMHBI CTYACHT JOJKEH:
s, ymeHus u 3unameo.
HABbIKU, - ApXUTEKTYPY OCHOBHBIX THIIOB COBPEMEHHBIX KOMIIBIOTEPHBIX CUCTEM;
nouydaemoie - CTIPYKTYpy W TPHUHLIMIBI pPabOThl COBPEMEHHBIX M IEPCHEKTUBHBIX
6  npoyecce | MUKPOIPOIIECCOPOB;
us3y4eHus - NPUHLUOBI PabOThl 3JEMEHTOB M (YHKLIMOHAIBHBIX Y3JIOB 3JIEKTPOHHOMH
oucyuniunsl | anmnaparypsl;
- IPUHLUIBI TOCTpOeHUs U paboTsl [ID9BM.
Ymemo:
- ONPEIENATh COCTAaB KOMIIBIOTEPA: TUI IIPOLIECCOPa M €ro MapaMeTpbl, THUII
MoJyJiel TaMSATH U UX XapaKTePUCTHUKH, TUIl BUIECOKAPTHI, COCTaB U MapaMmeTphl
nepuepuiHbIX yCTPOICTB;
- paboTaTh C COBPEMEHHOH 3JIEMEHTHON 0a301 AJIEKTPOHHOM anmnapaTyphl.
- OIIPEEIATH HAIIPABIIEHUS UCIIOJIb30BaHUA DBM onpeneneHHoro kiacca ajs
pelIeHus Ciy>)KeOHBIX 3ajau.
Bnaoempy:
- HaBbIKAMH NPUMEHEHHUS TEXHMYECKHX U MPOrPaMMHBIX CPEICTB
TECTUPOBAHUS C LENBIO  OINPEAETICHHS UCIPABHOCTH KOMIIBIOTEPA U OLIEHKH €T0
MIPOU3BOIUTENILHOCTH;
- HaBBIKAMU YCTPAHEHHs HEHCIIPABHOCTEH M TEXHHUYECKOTO OOCITY>KMBAHUS
[I19BM u nepudepuitnoro o60pyaoBaHus;
- HaBblkamu ¢GopmupoBanus cTpykTypel CBT wu BbIOOpa pexUMOB HX
(YHKIIMOHUPOBAHHUSL.

Kpam CoaepsxkaHue OCHOBHBIX Pa3fe/ioB M TeM Kypca
Kas 1. Bsgenenue. lcropus pazsurus, knaccudpukanus IBM.

xapax [IpakTHyeckne MOTPEOHOCTH M TEXHUYECKHE MPEANOCHIIKM CO3/1aHUS
mepucmuka OBM. Opomtonusi OBM. Ilpunmun ¢don-Helimana. OcHoBHble Kiaccel DOBM.

yuebn | PazButue smeMeHTHOH Oa3bl. JIMCKpEeTHBIE JIEMEHTHI PaJuO3JIEKTPOHUKH.
ou WNuterpanbupie cxembl. CxemoTexHuueckas wuHTerparus. Knaccuduxamus HC.
oucyunaunvl | [lonstue MIIL. Ilokonenus MII u ux ocHOBHBIE XapakTepUCTUKH. OCHOBHBIE
(0cHOBHbIE atanbl pou3BoAcTBeHHOro mukiaa MC u MIIL. Bungbl TeXHOJIOrMM TPOU3BOICTBA
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Onoxu
membl)

u

NC wu MIIL. OcHoBHBIE TpOoMBINUICHHBIE JuHUU MII.  @yHKIIMOHATBHAS
uHTerpanus. Hanpasienus GyHKIMOHATIBHOM 31eKTpoHuKH. [lepcniektuBHbie MIT.
2. Apudmernyeckue U JOTHYECKHE OCHOBHI IIM(PPOBBIX MAIIIKH.

®u3nyeckoe NPEACTaBICHUE JAHHBIX B KoMIbloTepax. (OCHOBHbIE
JIOTUYECKHE AJIEMEHTHI, UX (U3NYECKUE OCHOBBI pabOThl. TabiUIbI UCTUHHOCTH.
Cunre3 Jornueckux »snemMeHTOB. Cucrembl cuucieHus. llpencraBinenus B
JIBOMYHOM, BOCBMEPUYHOM, IIECTHAALATUPUYHON cucTtemax. [lepeBoibl U3 ogHOM
CUCTEMBI B JIpYryr0. JIBOMYHO-IECATUYHBINA KOJ. BhIMonHEHHE apuPMETHUECKUX
onepanuii. [ludposas maremaruka. [IpencraBnenune uncen ¢ GUKCUPOBAHHOM H
miaBatomed Toukoil. Cranpapt |IEE 754. ®opmarbl npencraBieHuss JaHHBIX U
KOAMPOBaHUE UHPOPMAIIHH.

3. DyHKIMOHAIBHBIE 3JIEMEHTHI U Y3761 DBM.

OneMeHTHl W y3ia6l OBM. ®yHKIMOHANIBHBIC Y37l KOMOWHAIMOHHOTO
THUIA! CYMMarophl, K paTopsl, nemudpaTopsl, MYJIBTUILIEKCOPBI,
JIEMYIbTUILUIEKCOPBI, KOMIApaToOphl, Mpeodpa3oBarean Koa0B. DyHKIIMOHAIbHBIE
y3J1bl MOCJEA0BATEILHOCTHOTO THUIA: TPUITEPbI, PETUCTPhI, CUETUUKH, 3AlLEIKH.
WNx Ha3HaueHWe,  YCJIOBHble O0O0O3HAYEHHS, JIOTHYECKHE CXEMBbI, TaOIUIIbI
VMCTUHHOCTH, COCTOSIHUS HEyCTONYHUBOCTH.

4. CrpykrypHas opranuszanus IBM.

OcHoBuble 6510ku OBM 1 ux HazHaueHue. Mukpomnporeccop. CucremHas
muHa. OcHOBHasg mnamsATh. BuemHsss mamsate. Wcrounwk nwuranus. Taitmep.
Buemnue yctpoiictea. Munu- u Mukpo-2BM.

5. Komangnoe ympasieHue.

Apxurektypa cuctembl koMan. Kiaccudukaiys mo coctaBy u CI0XHOCTH
komana: CISC, RISC, VLIW. Knaccudukamusi mo Mecty XpaHCHHS OTCPaHIOB:
CTEKOBAasi, aKKyMyJIITOpHasl, PETUCTPOBAsi, C BBIACICHHBIM JOCTYIIOM K IaMSTH.
Wx xapakTepucTuku. Tunbl KOMaH[I: MEPECHUIKH JaHHBIX, apU(PMETUUECKON U
Joruveckord 0o0paboTku, paboThl co cTpokamu, kKomaHiael SIMD, komaHabl
npeoOpa3oBaHus, KOMAaHIbl BBOJAA/BBIBOAA, KOMAaH/bl YIPABIEHUS IOTOKOM
komana. Popmatsl komanz. Cucrema onepanuil. Cucrema npepbeIiBaHUi.

6. MuKpOnpOIEeCCOpHI.

MukponpoueccopHass TEXHHMKAa: Ha3HadyeHMe M xapakrtepuctuku MII,
¢yuknun MII, mapamerpel MII, o6o6menHas crpykrypa MII. ®usnueckas u
(GyHKUMOHANIbHAS ~ CTPYKTYphl  LEHTPAJIBHOTO  Ipoleccopa.  YCTpOMCTBO
ynpasieHus. ApudmMeTuko-ioruueckoe ycrpoincto. Cxema ynpaBieHus IIMHON U
nopramu. Ilokonenuss MII u uX OCHOBHBIE XapakTepucTUkH. OO030p U
xapakrepuctuku MII tuna CISC. Muorosiiepasie MIT.

7. OpraHuzanus u cTpykTypa namsata OBM.

OO0mue npuHUOUOB  OpraHuW3anuu  namsaTd. Mepapxus — nmamsTH.
MuxkponponeccopHas MaMSTh. Kom-namsite. [locTrosiHHas aMsATh.
[Tonynocrosinnast namsth. bydepnas nmamsate. OcHoBHas mamsth (O3Y). Buns
monyneir O3Y. Tuner O3Y. Jlormueckass cTpykTypa namsaTH. BupryaibHas
namsTh. Pactipenenenue namsTu.

8. IIDBM.

Apxutektypa coBpemeHHbIX [IOBM. Cucremnas miara, ee Ha3HAadeHHUE,
OCHOBHBIE DJIEMEHTBI U MX B3aUMOJEHCTBUE B cucTteMe. CHcTEMHAass MarucTpab.
OcHOBHBIE CTaHJAPTHl CHCTEMHBIX Maructpanei (mmH). bydepuzauusa .
VYmpaBneHne cHCTEMHOM MarucTtpanblo. [loaxiroueHne TOMOJHUTENBHBIX H
uHTepdercHbIX cxeM. Bompockl mpoekTupoBanus [I9BM.

9. PaGouwe CTaHINM U CEPBEPHI.

APM, cpencrtBa o0paGoTku curHajgoB Ha 6aze [IDBM, apxwurektypa,

pabouyuX CTAaHIMI U cepBepoOB. YHUBEpcalbHble U cnenuaibHpie 9BM BbIcOKOH




92

MPOU3BOJUTENILHOCTH. APXUTEKTypa CIEUUATU3UPOBAHHBIX BBIYUCIUTEIbHBIX
KOMIUIEKCOB. APXHUTEKTypa KOMIUIEKCOB, OPHUEHTHUPOBAHHBIX Ha IPOIPaMMHOE
obecrnieueHre, MalIMHbI 0a3 JaHHBIX, 0ObEKTHO-OPUECHTHPOBAHHAS apXUTEKTYpa.
Bonpocsl npoexkTupoBanus pabounx CTaHIUN U CEPBEPOB.

10. Ilepudepuiinbie ycTponcTBa.

Ha3nauenme, cOCTaB W TEXHHUYECKHE XapaKTEPUCTHKH MepudepuiHbIX
ycTpoiictB U obopynoBanuss OBM. Ilepudepuiitnoe obopynoBanue I[I9BM.
CpenctBa BBoza nnpopmannu B IBM. KnaBuarypa u rpadpudeckuii MaHUITYJIATOP.
Cpencta orobpaxxenus uHpopmarnuu. Buneomornurop. HI'MJI. HXKM. Ilpuntep.
YcerpoiictBo BBoga uHpopmaruun CD-ROM. Aynnocucrema. KoMMyHUKamOHHBIE
ycrpoiictBa. Kopmyca, HICTOUHUKHY MUTaHUS, CUCTEMa OXJIaKICHUSI.

Temaruka mabopaTopHbIX padboT

JUIs  TpakTHYECKOTO  3aKpeIUIeHUs  Marephalia  MpeaycMaTpUBaeTCs
BBINOJIHEHHUE JJA00PATOPHBIX PabOT TPEX BUJIOB:

1. Moaenupyrorrue 1adopaTtopHbie padOTHI.

Onu BeIONHAIOTCS B cucteme moxenupoanuss "MULTISIM 12" u nparor
HaTJISTHOE TIPECTABIICHNE O (PU3UYECKHX OCOOCHHOCTSIX M MPHHIIAIAX PaOOTHI
y3JIOB allllapaTHBIX CPEICTB, TAKUX KaK ; - JIOTHYECKHUE DJIEMCHTBI, CUCTYUKH,
PETHCTPBI, MYJIBTHILUICKCOPHI, TSP PATOPHI H .

Monenupyrolue J1abopaTopHbIie Pa0OTHL.

Temsr:

Ucrounnk nutanus mis MCU. JluHelHbI cTaOUIn3aTop HaNpsHKEHUS

7805.
-  Mupnukanuys myHbl JaHHBIX ¢ ToMouso LED.
- Cuerynk coOBITUH U TaiiMep.
- CHUMBOJIBHBIN 7-CETMEHTHBINA AUCIIIEN 2X 16 ympaBisieMblil KOHTPOJIEPOM.
- TlocnemoBarensHas nepenava qanabix. RS-232. USB.
- CoznaHue reHepaTopa UMIYJIbCOB CIIOKHON (DOPMBI.
- Iludpo-anamorosoe mpeoOpazoBaHue.
- Amnanu3 cursana c nomoiisio BII® (paznoxenue B psin Oypobe).

2. CreHy10BBIE J1AOOPATOPHBIE PAOOTHI.

CrennoBbie jabopaTopHble paOOThl TMPOBOASATCS Ha 0a3e KOMIUIEKTOB
EasyPIC5 , EasyAVR — otnanouHsIx miat ¢ oOMIMPHBIM HabopoMm mnepudepun
JUist pa3pabOTKM M OTJIAJKU TPUIIOKEHUH HAa OCHOBE MHKPOKOHTPOJUIEPOB
cemeiictBa PICmicro ot Microchip.

CrenyioBbIe J1aOOPAaTOPHBIE PAOOTBHI.

Tewmbl:

- H3ydyeHue UCTOYHMKA MUTAHUS OTJIAJOYHOM IJIATHI.

- W3ydenue npunuuna padots! BcrpoenHoro USB 2.0 nporpammaropa.

- Pabota renepaTopa MUKpPOKOHTpOJLIEpA.

- AnmapaTHbII BHYTPUCXEMHBIN OTJIAUUK.

- Hasnauenue LED nnaukaTopoB oTi1a/104HO# MIIATHI.

- VYmpaBieHHE KOHTPOJUIEPOM C IMOMOUIbI0 KHOIOYHBIX HEPEKIIIOYATENEH.
CumBonbHbii XKK-aucmieit (onuoHaabHO J00aBIeH B KOMIUIEKT).

- I'padmueckuit MOHOXPOMHBIHM JUCIIIEH U CEHCOpPHAsI MTAHENb YIPABICHHUS.
USB coenuHenne 1ByX yCTPOHCTB.

Hudposoii Tepmomerp DS1820.
AmHanoro-1udpoBoe nmpeodpa3zoBaHuE IEPEMEHHOTO TOKA.

3. MakeTHBbI€ TaOOpaTOpHBIC PAOOTHI.
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Ot paboOThl  BBIMIOJNHSIOTCA HA  JICHCTBYIOIIHMX
BBIYUCIUTEIFHONU TEXHUKH U IepuepuitHOro 000pyI0BaHusI.

MakeTHbIe Ja00paTOPHBIE PAOOTHI.

TeMsr:

- CrpyktypHas opranuzanus DBM.

- Opraau3anus u CTpYKTypa MaMsTy.

- TI9BM.

- Paboune cTaHuuu u cepBepsl.

- Tlepudepuitnbie ycTporcTBa.

MakeTax Cp€aAcCTB

Tpyoo 43E/ 144 yacos.
eMKoCmb
(e /
uacwl)
Dopm JK3aMeH.
a umoz2o8020
KOHMPOis
SHAHUU
AHHOTaNMs y4eOHON JUCIUILTUHBI
Vyebnas qucuumumia « TEXHUYECKAS SAINUTA UHO®OPMA LN
Lenv Heasro kypca "Texnumyeckas 3ammra uHPOpManuu" sBISETCS OaTh
usyueHus HEOOXOUMbIC 3HAHUA OyAylIeMy CHEIUAIUCTy 00 yrpo3ax yreukud uHpOpMaiuu
oucyuniumbl | IO TEXHUYECKMM KaHajlaM, a TaKkKe O MEeTOJaX M TEXHHYECKHX CPEICTBax ee
3anuThl. [lomydyeHHble 3HaHMS OyAyIIMH CHEUATUCT CMOXET HCIOJIb30BaTh B
CBOEH JeSATENIbHOCTH, CBA3AHHOM C AKCIUTyaTalle u oO0CIy)KMBaHUEM aIapaTypbl
U 000OpyIOBaHUS, COJEPXKAIEr0 COBPEMEHHBIE CpEICTBA BBIUUCIUTEIBHON
TexHUKH, B noapazaeneHusx ®Ch Poccun, ®AIICHU nipu Ilpesunente PO, CBP PO
u MO P® u npyrux opraHmzanusix u NpeAnpusaTusx. A Takxke cGopMHpoOBaTh y
CTYZICHTOB CHCTEMHBIN MMOJIXO0]] K H3yYCHUIO M TIPOSKTHPOBAHUIO 3AIIUTHI CII0KHBIX
WH(OPMAIIMOHHBIX CUCTEM.
Komn W3ydeHne JUCHMIIIMHBI HAaLENeHO Ha (OPMHUPOBAHHME CIETYIOLIUX
emeHyuu, KOMITETEHIIHA 00yYaroIInXCsi:
Gopmupyemol - CIIOCOOHOCTDH aHAJIM3UPOBATh (PU3UUECKUE SBICHUS U MPOLIECCHI IIPU PELICHUN
e 6 | mpodeccuonanpHbIx 3aaa4 (OITK-1);
pe3yiemame - CIIOCOOHOCTBIO y4YacTBOBaTb B TEOPETUYECKHX U HKCHEPUMEHTATbHBIX
0c60e | HAyUIHO-UCCIIEOBATEILCKUX Pa0dOTaxX IO OICHKE 3aIIUIICHHOCTH HWH(GOpMAaIMHd B
HUs KOMITBIOTEPHBIX CHCTEMaX, COCTABIATh HAYYHBIE OTUETHI, 0030pHI MO pe3yiabTaTaM
Ooucyuniunel | BeIONHeHUs uccienosanuii (ITK-2);
- CIIOCOOHOCTBIO MPOBOAUTH aHAJIN3 0E€30MAaCHOCTH KOMIIBIOTEPHBIX CUCTEM Ha
COOTBETCTBHE OTEYECTBEHHHIM W 3apyOeXHBIM CTaHIapTaM B  00JacTu
KommbroTepHOl Oe3omacHoctu (ITK-3);
3nanu B pe3ynbTare 0CBOCHMS JUCHUILUIMHBI CTYJEHT JTOJKEH:
A, YMeHus u 3namey:
HABbIKU, - OCHOBHBIE YTPO3bI 0OE30MACHOCTH WH(MOPMAIUU W MOJEITH HAPYIIUTENS B
noxyuaemvie | KOMIBIOTEPHBIX CHCTEMaXx;
6 npoyecce - BO3MOYKHOCTH Pa3IMYHBIX BUJOB TEXHUYECKOH Pa3BE/IKH;
UzyHent - BUJIbl TEXHUYECKHUX CPEJCTB, HCIIOJIb3YEMbIX MPH 3aLIUTE 0OBEKTOB
OUCYUNTUHBL

nH(pOpMaTH3AIIH.
Ymems:
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- I0Jb30BAaTbCs HOPMATHBHBIMH JOKYMEHTAMH IO TEXHHUYECKOM 3amure
uHpOpMaInu;
- NPUMEHATh Hambosee >PQPEeKTUBHbIE METOJbl M CPEICTBA TEXHUYECKOH
3aIUTHI
nH(popManuu,
- KOHTPOJIUPOBATh 3(P(HEKTUBHOCTH MEP 3aIIUTH HH(POPMAITUH.
Bnaoemy:
- HaBBIKAMH BBISBJICHUS Yrpo3 MH(POPMALMOHHOW OE30IMacHOCTU C
MIOMOILBIO TEXHUYECKUX
CpPE/CTB;
- METOJaMU TEXHUYECKOM 3aluThl HH(pOpMaIuy;
- HaBbIKAMH OPTaHU3aLUH 3AIUTHl HHPOPMALIUHU OT YTEUKU MO TEXHUUYECKUM
KaHaJlaM.

Kpam
Kast

xapax
mepucmuxa

yuebH
ou
OUCYUNTUHDBL
(ocHo8HbIE
OnoKu u
membvl)

1.1 Cucremnsiii nmonxoj k 3amure uHpopmauuu. KoHuenuus u MeTOIbI

MHXEHEPHO-TEXHUUYECKON  3amuThl  uHpopmauuu. OCHOBHbIE  MPOOJIEMBI

TEXHUYECKOH 3aluThl HHPOpMAITUU. MeTobl ¥ CPEACTBA 3aIMUTHl M TEXHUYCCKOU

oxpaHbl 00BeKTOB. IIpeicTaBienue cuin U CpeACTB 3alIUTHI MHPOPMALUU B BHJIE

cuctembl. OCHOBHBIC IMapaMeTpPbl CHUCTEMBI 3amuThl WHGOpManuu. Mopaenu
3JIOYMBIIIJICHHUKA.
1.2 OcHOBHBIE KOHIIETITYaJbHBIC TIOJIOKEHUS TEXHUYECKOM 3alllUThI

uHpopmanuu. llenmn w 3amaum 3amuThl WHGOpManuu. Pecypchl, BbIIEIsSEMBbI Ha

3amuTy wHQopManuu. [IpuHOMOBI  3amMTBl  WHOOPMAIMKM  TEXHHYECKUMU

cpeactBamMu. OCHOBHBIE HamnpaBiICHUS  TEXHUYECKOW 3allluThl HHG(OpMALUU.
[Toxazarenu 3(hpeKTUBHOCTU TEXHUYECKOM 3alllUThl HH(OPMALIUH.

2.1 Uudopmarus kak npeameT 3amuTbl. OcOOEHHOCTH HHGOPMAIMHM Kak
npenMera 3amuThl. CBoilctBa MHGopManuu. Buapl, MCTOYHMKM W HOCUTENU
3amuinaeMon uHpopManuu. JleMacKupyroue Mpu3HaKu OOBEKTOB HAOIIO/ICHUS,
CUTHAJIOB U BeecTs. [IoHATHE 0 TEKyIIEeH U 3TaJOHHON TPU3HAKOBOU CTPYKTYpE.

2.2 HcrouyHuku omnacHeIX curHajiaoB. [loHsTe 00 omacHOM CHTrHajie.
OCHOBHBIE U BCIIOMOTATENIbHbIE TEXHUUECKHUE CPEJCTBA U CUCTEMbI KaK MCTOYHUKHU
omacHbIXx curHasoB. CoctaB M KpaTkas

XapaKTEepPUCTUKA OCHOBHBIX H

BCIIOMOTATENIbHBIX TEXHUYECKHX CpeAcTB U cucteM. (OOpa3oBaHHE OIMACHBIX
CHUTHAJIOB B pe3yJIbTaTe MOOOYHBIX AIEKTPOMATHUTHBIX M3TYYEeHUN U HABOJIOK.

2.3 XapakTepuCTHKa TEXHHUYECKOW pa3Bedku. OCHOBHBIE 3a/1a4d M OpPTaHbI
TEXHUYECKOM pa3Benku. [[pUHIUIIBI TeXHUYECKON pa3Belku. OCHOBHBIE ATalbl U
mporecchl T0ObIBaHUS HMHGPOPMAIMK TEXHUYECKOW pa3Benkoil. Kmaccudbuxarus
TEXHUYECKOM pa3Beku. BO3MOKHOCTH BUIOB TEXHUYECKOUN pa3Benku. OCHOBHBIE
HaIpaBJICHUS PA3BUTHS TEXHUYECKOU pa3BEIIKHU.

2.4 TexHuyeckue KaHaibl yredku uHpopMmainuu. [loHsTne U 0cobeHHOCTH
yreuku uHbopmanuu. CTpyKTypa, Kiaccuukamuss ¥ OCHOBHBIE XapaKTEPUCTHUKU
TEXHUYECKUX KaHaloB yTeuku wuHPopmaruu. OnTudeckue, aKyCcTUYeCKHe,
pPaZMOdJIEKTPOHHBIE U MaTepPHAbHO-BEIIECTBEHHbIE KaHAIbI YyTEUKU HH(POpPMAIIHH,

HX XapaKTEPHUCTHUKA U BO3BMOKHOCTH.
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2.5 Metonpl ckpeiTus uHbopMmauu u ee Hocurtenel. [IpocTpaHcTBeHHOE
CKpBITHE OOBEKTOB HaONOJeHUsT U CUTHANOB. CTPYKTYpHOE U SHEPreTH4ecKoe
CKpBITHE OOBEKTOB HaOMIOACHHUA. MeTonbl TEXHUYECKOTO CKpPBITUS PEeueBOi
uHpopMallMid B  KaHajgaxXx CBA3M. 3BYKOM3OJSIUS U  3BYKOIOIJIOIICHHUE.
DHEpPreTu4eckoe CKPHITUE aKyCTHUECKUX HH(OPMATHBHBIX CHTHajlOB. Buabl u
YCIIOBUSL 3alllyMJICHUSI. ODHEPreTUYECKOE CKPBITUE PaJu0 U AJIEKTPUUYECKUX
CUTHAJIOB.

3.1 ®wusuyeckue OCHOBbI MOOOYHBIX  HW3IYYCHHMH W  HABOJOK.
AKYCTO3JIEKTpUUYECKHE npeoOpa3oBaHuUs. HcTounuku 1OOOYHBIX
JNEKTPOMArHUTHBIX M3IYYeHHM W HaBOJIOK. XapakTep dJIEKTPOMAarHUTHBIX
u3NTydyeHuil B OnbkHeW M najbHel 30Hax. Buibl mapa3uTHBIX CBsA3€M M HABOJOK.
VYTeuka OnmacHbIX CUTHAIOB MO LIETSIM AJIEKTPONHUTAHUS U 3a3eMJIICHUS.

3.2 PacopocTpaHeHHWE CHUTHAJOB B TEXHHYECKUX KaHaJaX yTE4YKH
uH(popmanuu. PacripocTpaHeHre aKyCTHUECKHUX CUTHAIIOB B aTMocdepe, BOJE U B
TBepAoi cpene. OCOOEHHOCTH pPACIPOCTPAHEHMS] AKyCTHMUECKUX CHUTHAJIOB B
noMelieHusix.  PacmpocTpaHeHHWEe ONTHYECKHX CHTHAJOB B arMocdepe U B
cBeToBoJax. PacmpocTpaHeHHe paJHMOCUTHANIOB pA3JIMYHBIX JIMANa30HOB B
MPOCTPAHCTBE M MO HAMPABISIONUM JIUHUSAM CBSI3U.. XapaKTEPUCTHKA CPEIbl
pacrlpoCTpaHEHUs] CUTHAJIOB  Pa3IMYHBIX  TEXHUYECKHX  KaHAJIOB  yTEUYKHU
UHpOpMaLUH.

3.3 @usnueckue MNPOUECChl TMPU TOAABICHUH OINACHBIX CHUTHAJOB.
[lonaBneHne OMACHBIX CHUTHAJOB aKyCTOAJIEKTPUYECKUX MpeoOpazoBaTesei.
DOKpaHUpOBaHME H  KOMMeHcauus HWHPopMaTuBHBIX monel. [lomaBnenue
WH(OPMATHUBHBIX CUTHAJIOB B LIETISAX 3a3€MIICHUS U AJIEKTPONUTAHMS. 3allyMIICHHUE
ONAaCHBIX CUTHAJIOB IOMEXaMHU.

4.1 CpenctBa TexHUYECKOW pa3BelKd. BusyanbHO-omTHuYecKHE MPHUOOPHI.
®oroanmapatel. OnNTOINEKTpUYECKHE MPUOOpPHI HAOMIONEHUS B BUIUMOM U
uH(ppakpacHOM  Juama3oHax. AKycTUYeCKMe TMpHEeMHHUKH. HampaBieHHbIE
MUKpOQOHBI. CTpyKTypa KOMIUIEKCOB mepexBaTa. OCOOCHHOCTH CKaHHPYIOIIUX
paAMONPUEMHHUKOB. 3aKJaJHble YyCTpoilcTBa, cpenctBa BY-HaBs3biBaHus W
JIA3€pHOTO MOACIYIIUBaHUs. ABTOHOMHBIE CPEICTBA Pa3BEIKH.

4.2 CpenctBa 3alIMThl U TEXHUYECKOM OXpaHbl. OCHOBHBIE HMH>KEHEpPHBIE
KOHCTPYKIIUH, PUMEHSIEMbIE JUTSt MpEeAOTBPALLECHUS MIPOHUKHOBEHUS
3II0YMBIIIJICHHUKA K UCTOUYHUKaM nH(popmanuu. CpeAcTBa ynpaBlieHUs JOCTYIIOM.
CpenctBa BUICOKOHTPONST U BUACOOXpaHbl. CpelncTBa HEUTpalud3aluu yrpos.
CpenctBa  ymopaBieHMss M NepeJayd  M3BELIEHUHA. ABTOMAaTHU3UPOBAHHbBIC
MHTErPAJIbHBIE CUCTEMBI OXPAHBI.

4.3 CpenctBa NpenoOTBpAIICHUS YTEUKH HHPOPMAIMU IO TEXHUYECKUM
kaHamaMm. CpeacTBa MacKUPOBKM H  Je3WHGOPMUPOBAHUS B ONTHYECKOM U

paguonuanasonax. CpeicTBa 3BYKOM3OJSIIIMU M3 3BykomoriomeHus. Cpeacrtsa
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OOHapy)XCHHS, JIOKAIM3AIMM W TIOJABJICHHUS CUTHAJIOB 3aKJIQTHBIX YCTPOWCTB.
CpencrBa IMOJaBJICHUS OITACHBIX CHTHAJIOB aKyCTORJICKTPUYECKHUX
npeoOpa3oBaresneli, GUIbTpaluu W 3a3eMiIeHUA. [ eHepaTopbl JUHEHHOTO U
MPOCTPAHCTBEHHOIO 3aITyMJICHUS.

5.1 TocynapcrBenHast cucrema 3amuTbl uHGopMmanuu. OCHOBHBIE 3aJa4H,
CTPYKTypa M XapaKTEPUCTUKA TOCYIAPCTBEHHOW CHUCTEMbl MPOTUBOJICUCTBUS
TEXHUYECKON pa3Besike. OCHOBHBIE PYKOBOJAIINE, HOPMATUBHBIE U METOAUYECKHUE
JIOKYMEHTHI 110 3aluTe HHOOPMAIUU ¥ MPOTUBOACHCTBUIO TEXHUYECKON pa3BeIKe.
OCHOBHBIE OpraHU3AIMOHHBIE M TEXHHUYECKHUE MEPHI 10 3aluTe WHQOpPMAIIHH.
ATtTtectanusi 00BEKTOB, JIMIICH3UPOBAHUE JACITCIBHOCTH IO 3aIUTe HHPOPMALIMK U
cepTUGUIUPOBAHUE €€ CPEJICTB.

5.2 KonTpoar 3QpheKTHBHOCTH TEXHUYECKOH 3amuThl HHGOpMaruu. Buasl
KOHTpOJIT 3(PPEKTUBHOCTH TEXHUYECKOW 3amuThl HHGOpManuu. Bumasl 30H
0€30I1aCHOCTH. Metoasl TEXHHUYSCKOT'0 KOHTPOJIA. OcobeHHOCTH
UHCTPYMEHTAILHOTO  KOHTpPoJiA  3()(PEeKTUBHOCTH  TEXHHYECKOM  3aluThl
uHpopmanuu.

6.1 MoaenupoBanue TEXHHYECKOW 3ammThl HH(opManuu. OCHOBHBIC
MOJIOXKEHUS METOJOJIOTMM TEXHMYECKOW 3amuThl HHpopManuu. [IpuHIHMBI
MOJICTIUPOBAaHUSI OOBEKTOB 3alUThl. MojaenupoBaHue yrpo3 0e30MmacHOCTH
uHpopManuu. Meroauyeckue PpEKOMEHAAMM 10 BHIOOPY  palMOHAIBHBIX
BApUAHTOB 3amUThl. [[yTH onTMMHU3alUM MEp WHKEHEPHO-TEXHUYECKOH 3allUThI
UHpOpMaLUH.

6.2 Ilpunmunsl  oneHkH IPGEKTUBHOCTH  TEXHUYECKOW  3alUTHI
uHpopManui. MeToabl pacdyeTa W WHCTPYMEHTAIBLHOTO KOHTPOJS TOKa3aTesen
3amuTel UHGopManuu. BO3MOXXHOCTH OLIEHKM BHOBBIX TMPU3HAKOB OOBEKTOB
HaOmoeHus. [loaxonpl kK ompeneneHU0 0€30MacHOCTH pedeBOod MHOpManuu B
nomenieHnu. [lpuHnunel ouenku pasmepoB 30H | u II. Onenka pampHOCTH

MNepexBaTra CUrHAJIOB.

Tpyoo
EMKOCMb

(e /
uacwl)

53ET /180 ugaca

Dopm
a umozogoco
KOHMpOs
3HAHUU

IK3aMeEH.

AHHOTaIMs y4eO0HOM TUCITUTUINHEI

VYyebnas qucuuminHa « TEOPETUKO-UUCJIOBBIE METO/IbI B
KPUIITOI'PA®UN»
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Lenv Ilenamu ocBoeHMST IUCHUIUIMHBI  «Teopemuko-uucinosvie memoovt 6
u3yueHus Kpunmozpaghuu siBASIOTCS:

OUCYUNTUHBL - HW3JIOKEHWE OCHOBHBIX TIOHATHH W METOJIOB TEOPHUHM 4YHCET C €¢

MIPUJIOKEHUSIMH B COBPEMEHHOW KpUIITOrpadu;
- O03HAKOMJICHHE C METOJIaMH OILICHKHU CJIO)KHOCTH MPHUMEHSIEMBIX Ha MPAKTUKE
aJTOPUTMOB,
- mocTpoeHus F(P(HEKTUBHBIX AITOPUTMOB PEIICHHS] HEKOTOPBIX MPHUKIATHBIX
3a/1a4 B 00J1aCTH HHPOPMAIIMOHHOW 0€301aCHOCTH.
Komn [Tpouecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
emeHyul, KOMRnemeHuyuil.

gopmupyemol - CHOCOOHOCTBIO KOPPEKTHO NPUMEHATH IMPU PEHICHHH MPOdeCCHOHATHHBIX

e 6 | 3a71au Hay4HBIA aImaparT MaTeMaTHYeCKOro aHaiu3a, T'€OMETPUHU, aireOphl,

pe3yibmame | TUCKPETHOM MaTEMAaTHUKH, MAaTEMAaTHUUYECKOW JIOTUKH, TEOPUU AJITOPUTMOB, TEOPUU

0CcB0e | BEpOSITHOCTECH, MaTEeMaTHUYeCKOW CTATHUCTHKHU, TEOPUU HH(POPMAIIMH, TEOPETHUKO-

HUs gucinoBbix MetosoB (OITK-2);

OUCYUNTUHBL - CIIOCOOHOCTBIO OCYHIECTBIIATH MOJN0O0p, HU3ydeHHE U O00O0OIIeHHE HAay4dHO-
TEXHUYECKOM UWH(MOpMAIMK, HOPMATHBHBIX W METOAMYECKUX MaTEpHAJIOB
OTEUECTBEHHOIO0 U  3apy0eXHOro ombiTa 10 MnpoOjeMaM KOMIBIOTEPHOU
6e3zonacHoctu (ITK-1);

- CIIOCOOHOCTBIO TMPOBOJUTH aHAIM3 TPOSKTHBIX PEIICHHUHA IO O0eCIeYEHUIO
3alIMIIEHHOCTH KoMITboTepHbIX cucteM (ITK-7);
Snanu B pe3ynbrate 0cBOSHUS TUCHUIUIMHBI 00yUYaIOUIUIICS T0JIKEH
A, YyMeHus u —
HABBIKU,
® AJITOPUTMBI IPOBEPKH YMCET U MHOTOYJIEHOB Ha IIPOCTOTY;

noayuaemvie

¢  nmpoyecce ® AJITOPUTMBI IOCTPOEHUS OONBIINX MPOCTHIX YHCET;

uzyueHUs © AJITOPUTMBI PA3JI0KEHUS YUCEN U MHOTOUYJIEHOB HA MHOKUTEIIH;

oucyununvl ® AJITOPUTMBI  JTUCKPETHOTO JIOTapU(PMHUPOBAHUS B KOHEUHBIX ITUKIMYECKHX

rpynmnax;
ymems:
® IPUMEHSTH THUIIOBBIE TEOPETUKO-UYNCIIOBBIC aJITOPUTMBI;
® IPOBO/IMTH OLIEHKY CJIOKHOCTH alrOPUTMOB;
e pa3pabateiBaTh 3 (PEKTUBHBIC ANTOPUTMBI U TPOTPAMMBI;
8/1a0emv.
e HaBbIKAMU S(DPEKTUBHOTO BHIYKCICHHUS] B KOJIbIIAX BBIUETOB W B KOJBIAX
MHOT'OYJICHOB;
® HaBBIKaMHU Pa3pa0OTKH aNTOPUTMOB PEIIEHUS THIOBBIX MPodeccHoHaTIbHBIX
3aa4;
® METOJIaMHU TIOCTPOCHHUSI OBICTPHIX BBIYUCIUTEIBHBIX AJITOPUTMOB aIreOpbl U
TEOPHH YHCeTI.
Kpam CopneprxaHne OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. BBeaenue.
xapax Mecto TeopuM uucen CpeAM JAPYTMX ~MaTeMaTHYeCKUX  JAMCIUIUIMH.
mepucmuxa [Ipunoxenus teopum uymcen. KpaTkas UCTOpUS pa3BUTHUA TEOPHUH YHCEI
yuebn | Jluteparypa mo TUCIUILIAHE.

ou Tema 2. J1eMeHTHI TEOPUU YHCET.

OUCYUNTUHBL Ksagparuunbie Beraersl. CumBoubl Jlexxanapa u Axko6u. 3aKoH KBaapaTHUIHOU

(ocHogHble B3auMHOCcTH ['aycca. KBagparnbeie kopHu: meron llaccenxaysa-Kanrtopa. Knaccsl

b10KU U | BBIYETOB, BBIYHCJICHUS B KOJIbIIaX BBHIUETOB. CTpoeHHWE MYJIbTHUIUTMKATHBHON

memul)
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rpynnsl konbna L . Kuralickas Teopema 00 ocTaTKax W €€ HCIIOJIB30BaHUE HPHU

PELIEHUHN TEOPETUKO-YUCIIOBBIX 3a/a4.

Tema 3. Llennbie apodu.

[TonsTHe KOHEUHOH M OecKOHEUHOH IenHoi apoou. [logxoasaume apodbu u ux
cBoiictBa. [IpeacraBnenne NEHCTBUTENBHBIX YHUCEN LEMHBIMH Apobsmu. Teopema
Jlarpanska o npeAcTaBiIeHUU KBAAPATUUHBIX UPPALUOHAIBHOCTEW NEPUOINIECKUMHU
HenHbIMU po0smu. LlemHbple Apodu KaK HAMTYYINNE PAIIMOHATBHBIC TPUOIMKEHUS
JIEHCTBUTEIIbHBIX YNCET.

Tema 4. Ci10:xHOCTh apuMeTHYECKUX ONepanuii.

CioxHocTh omnepanuii ¢ uenabiMd yuciaamMu. CIIO)KHOCTh OINEpaluii B KOJIbIE
BbIueTOB. CnoxHOCTh anroputMa EBkiamma. MojaynbpHas apudmeTuka Hu - ee
UCIIONIb30BaHue. Brpluucienus c¢ MHorowieHamu. JluckpeTHoe mpeoOpa3oBaHue
®dypre. Teopema UebblmieBa 0 pacrpeIe’IeHIH MPOCTHIX YHCEI.

Tema 5. AIropuT™MbI IPOBEPKH YK CET HA MPOCTOTY.

Pemero Dparocthena. Kpurepuii Bunbcona. Tect Ha OCHOBE Majioil TEOPEMBI
®epma. IlceBmompocteie uncna u  uyucna Kapwmaiikna. IloctpoeHue uwmcen
Kapmaiikna u nceBmompocteix utucesn. Tect Conoses-Lltpaccena. JinepoBsl
MICEBJIONPOCTHIE YKCIIa 10 JAaHHOMY OCHOBaHMIO. CHIJIBHO ICEBIONPOCTHIE YMCIIA.
Tect Pabuna-Mwuiepa.

Tema 6. AJropuT™Mbl NOCTPOEHUS 0OJIBIINX MPOCTHIX YHCET.

Kpurepmii Jlroka. Teopema Condpmmra. Yucnma Pepma, KpUTEpHA HX
npoctoTel. Teopema Iloximnarrona. Teopema [Juemutko. Merox Maypepa. Merton
Muxanecky. O630p (n+1) —meronos. Yuciaa Mepcenna. Tect Jlroka-Jlemepa.

Tema 7. Aaroputmbl GakTOpU3aIUU YUCET.

Meron Ilommapga. Anroputm Ilomnapaa-Iltpaccena. @akropuzanus depma.
Anroput™ [lukcona. Anroputm bpumixapra-Moppucona. Meroa KBaJpaTHYHOTO
perrera. (p —1) —meron IMomnapaa. Anroput™ Illenkca.

Tema 8. [luckpernoe jsorapupmupoBanue.

Kpunrorpadguueckass cucrema RSA. JluckpetHoe norapuMupoBaHue B
KoHeuHOoM noJie. Meton Ilommapaa. Meroa ucunciieHnst HHIEKCOB.

3.2. TemaTnka NPaAKTHYECKUX 3aHATHI

Tema 1. [IpakTHueckux 3aHATUI HE MPETyCMOTPEHO.

Tema 2. BpluncneHust B KOJbIax BBIUETOB, KMTalCKas TeopemMa 00 ocTaTkax.
Bolunicnenue B KOHEUHBIX MOJAX. Beruucnenuve comBosioB Jlexannpa u SAxoou.
HccnenoBanus pa3pelIMMOCTH U PEILIEHNE KBAAPATUYHBIX CPAaBHEHUH.

Tema 3. [Ipubnuxenue AeMCTBUTEIbHBIX YHMCEN LEMHBIMU ApoOsmu.Pemenue
YPaBHEHHH C TTOMOIIBIO LIETTHBIX IPOOEH.

Tema 4. BpluncieHue OLEHKM CIIO)KHOCTH OIEpalyii B KOJIBIIAX BBIYETOB.
Brruncnenus ¢ MHorowieHamu. Jluckpernoe npeodpazonanue Oypre.

Tema 5. Peanuzamum pemera DpatocdeHa, kpurepus Bunabcona, Tecta Ha
ocHoBe Masioil TeopeMbl Pepma. [loctpoenne uncen Kapmaiikia 1 nceBaonpocThix
ytucen. Peamuzanua Ttecta Conoses-llTpaccena. IlocTtpoeHue 3ilnepoBbIX
IICEBOIPOCTHIX YHUCEN 0 3alaHHOMY OCHOBAaHHUIO U CUJIBHO IICEBIONPOCTHIX YUCEIL.
Peanuzanuu tecta PaOuna-Muiiepa ¥ NMOJMMHOMHAIBHOTO TECTa pPaclo3HaBaHUS
IPOCTOTHI.

Tema 6. Peanuzamuu kputepus Jlioka n teopema Cendpumxa. Borancnenue
yucen depma m mposepka ux Ha npoctory. Teopema Iloxnunrrona. Teopema
Juemutko. Meton Maypepa. Metox Muxanecky. O63op (N+1) —meromoB u ux
peanmmsauuu. [loctpoenue yncen MepcenHa. Peanusanus recra Jlroka-JIemepa.

Tema 7. Peanmuzauus merona Ilomnapna. Peanuzamusa anroputma Ilommapna-
IlItpaccena. axropusanusa Pepma. Peanmsanus anropurtMa Jlukcona. Peanmsanus
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anroputMma bpunxapra-Moppucona. Meton KBaapaTHYHOTO peniera. Peanmuzanus
(p —1) —merona IMomnapaa. Peanusanus anropurma [lenkca.

Tema 8. HccinenoBanme kpunrocucreMbl RSA. Peammsanus HEKOTOPBIX
ITOPUTMOB IUCKPETHOTO Jorapu(pMUpOBaHNS B KOHEUHOM IIOJIC.

Tpyoo 4 3ET / 144 qaca
EMKOCMb
(e /
uacwl)
Dopma Ok3aMeH, 3a4deT, KP
Umo206020
KOHMPOJIsL
3HaHUU
AHHOTa1Ms y4eOHOM JUCLUIUIMHBI
VYyeonas qucuuummia « BbBICTPBIE MYJIbTUITJIMKATOPBI
Lenw Ilenamu  ocBOeHMsI JUCUMUIUIUHBL  «boicmpole  Myabmunaiukamopuly
u3yueHus ABJISIOTCS:
OUCYUNTUHDBL - U3JI0KEHHE OCHOBHBIX MOHATHH U METOJI0B TEOPUH KOHEUHBIX MOJIEH;
- W3JI0KEHHE METOJIOB OBICTPOTO BHIYHMCIICHHS B KOHEUHBIX IMOJISX;
- O3HaKOMJICHHE C MPHJIOKEHUSIMHU TEOPUU KOHEUYHBIX I0JIEH B COBPEMEHHOI
TEOpUU KOJAUPOBAHMUSL.
Kowmn [Ipouecc n3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha POPMHUPOBAHUE CIAEAYIOLINX
emeHyuu, KomnemeHyuil '
dopmupyemoi - CIOCOOHOCTBIO MMOHUMATh CYIIHOCTh U 3Hau€HUE WH(OpMalUU B Pa3BUTUU
e 6 | COBpEMEHHOI0  00lIecTBa, NPUMEHATh  JOCTHXKEHHS  HMH(OPMAIMOHHBIX
pe3yivmame | TEXHOJIOTUN JUIsl IOUCKa U 00paboTKH MH(pOpMaIUu 10 NpOopUIII0 ASSITEIbHOCTH B
oceoe | TI00aTbHBIX KOMIBIOTEPHBIX CETSIX, OMOIMOTEUHBIX (POHAAX U MHBIX MCTOUHUKAX
HUsL uHopManuu ¢ coboaeHuem oudarorpaduueckoi Kyastypsl (OI1K-3);
OUCYUNTUHDBL - CIIOCOOHOCTBIO K CAaMOCTOSATEILHOMY ITOCTPOEHUIO aJrOpUTMa, MPOBEICHHIO
€ro aHajiu3a U pealu3alliil B COBPEMEHHBIX NporpamMMmHbIXx kommiekcax (OIIK-
10).
- CIIOCOOHOCTHIO Ha OCHOBE aHaJIN3a MPUMEHSIEMbIX MAaTEMaTHYECKHX METOJI0B
U QITOPUTMOB OLEHUBaTh 3(P(YEKTUBHOCTH CPEICTB M METOAOB  3aIIUThI
uHdopMmaimu B KomnbroTepHbiX cuctemax (IICK-2.2).
3nanu B pe3ynbrare 0CBOGHUS AUCIUILTUHBI 00YYaIOLIUiiCs JOKEH
A, YMeHus u F—
HABbIKU,
nonyuacsie ¢ O01IYyI0 CTPYKTYPY HOPMAJIbHBIX, AyaJlbHBIX 0a3MCOB B KOHEUHBIX IMOJISX;
¢  nmpoyecce OMCTO,Z[BIV [OCTPOCHHUST HOPMAJbHBIX, JyaJbHBIX, OPTOTOHAJIBHBIX U
wsyuen CaMO/IBOMCTBEHHBIX HOPMaJIbHBIX 0a3lCOB KOHEYHOT'O MOJIS;
OucyunuHb e MeTo/1bI OBICTPOr0 YMHOXEHHUSI B KOHEUHOM T10JI€;

ymemo.

e [I[puMeHATh OHATHE HOPMAIBHOTO 0a3uca, AyallbHOTrO Oa3uca, OUIMHEHHbBIX
dbopm, muckpuMuHaHTa U GOPMBI cliefla K MCCIENOBAHUIO OBICTPHIX
MYJIBTUIUIMKaTOPOB;

e [I[pou3BOINTh oOmEpalid YMHOXEHUS HAa TNPUMUTUBHBIM KOpEHb OIS,
YMHOXEHHS Ha IPOU3BOJIBHBIN CKAJIIp U YMHOXKEHUS ABYX IEPEMEHHBIX;

ena0emo.
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e [IpodeccronanbHOM TEPMUHOJIOTHEH B TEOPHH KOHEUHBIX MOJIEH;
e HaBbikaMu 3¢()eKTUBHOTO BBIUMCIICHHS B KOHEYHBIX MOJISX.

Kpam
Kas

xapax
mepucmuxa

yueoH
ou
OUCYUNTUHBL
(ocHo6HbIE
OnoKu u
membt)

Conep:kaHnue OCHOBHBIX pa3/iesioB (TeM) Kypca
Tema 1. ba3oBble KOHCTPYKIIMM KOHEYHBIX 10JIeil
DyHIaMeHTaIbHBIE CBOMCTBA KOHEYHBIX M0Jei. HenmpuBoauMbeie MHOIOUYIEHBI
HaJ KOHeYHbIMM noisiMu. Kpyrosele MHorounesnel. HopMbl u  ciensl.
[[upKyIsSHTHBIE MATPULIBL.
Tema 2. SIBHOe ocTpoeHNEe KOHEYHBIX MOJIel

k

SIBHBIC BHIUMCICHUA U apudmeTnka. Pacimpenus crenenu P Pacmnpenus
crenenu, nemsmeid  — 1. Pacmmpenus npousBosibHON cteneHu. [loctpoenue
IIPUMUTUBHBIX 3JIEMEHTOB U IPUMUTHUBHBIX MHOTOWIECHOB. BbIuMCIIeHNE KPYTrOBBIX
MHOT'OYJICHOB.

Tema 3. HopmasibHbIe 0a3UCHI

@OyHnaMeHTaIbHBIE Pe3yNIbTaThl. ApU(PMETHKA B IPEICTABICHUHA HOPMATBHBIX
6a3ucoB. ClI0)KHOCTh HOPMAaJIbHBIX Oa3UCOB.

Tema 4. JlyajibHble 0a3uChI

@yH/1aMEHTaJIbHbIE pe3ynbTaThl. burtoBble MIOCJIe/I0BATEIbHbIE
MYJBTUIUIMKATOPBl AyalbHbIX 0Oa3ucoB. CamopBoiicTBeHHble 0a3zuchl. Ywucio
CaMOJIBOIICTBEHHBIX 0a3HCOB.

Tema 5. HopmanbHble 0a3uChbl U AyaJbHOCTD

OptoroHanbHble HOpMabHbIE 0a3uchl. CyIIeCTBOBaHHE CaMOJIBOMCTBEHHBIX
HOpPMaJIbHBIX ~ 0a3ucoB. YHWCIO CaMOJIBOMCTBEHHBIX HOPMAIbHBIX 0a3HCOB.
OnTumanbHble HOPMaJIbHBIE Oa3UCHI.

Tema 6. BpicTpble MyJIbTHIIHKATOPBI

YMHOK€HNE Ha MPUMUTUBHBIN KOPEHb MOJSA. YMHOXKEHHE Ha IIPOU3BOJIbHBIN
CKaJsip. YMHOKEHUE JIBYX MEPEMEHHBIX.

TeMarnka NpakTUYECKUX 3aHATUN

Tema 1. BplunciieHne 4ucia HENPUBOIUMBIX YHUTAPHBIX MHOTOYJICHOB.
Brruncnenne KpyroBbIx MHOTOWIEHOB. BriunciieHne HOpM U ciie10B. Beruucnenus
C IUPKYJISIHTHBIMU MaTpULIaMHU.

Tema 2. IlocTpoeHne HENPUBOJMMBIX MHOIOWICHOB 3aJaHHOM CTEIIECHH.
[Toctpoenne pacmmpenuid nosneil. [locTpoeHne TPUMHUTHUBHBIX SJIEMEHTOB U
IIPUMHUTHBHBIX MHOTOWIEHOB. BbIuKcI€HNs ¢ KpyTOBBIMM MHOTOWJIEHAMM.

Tema 3. Tloctpoenne HOpManbHOTO Oa3zuca. YMHOXEHHE B HOPMaJIbHOM
6azuce.

Tema 4. Iloctpoenue pgyanpHOTO ©Oasuca. I[locTpoenue
MOCJIEI0BATEIBHOTO MYJIbTUILIMKATOPa CAMOIBOMCTBEHHOT O 6a3uca.

Tema 5. IloctpoeHue oproroHaibHOro HopManbHOro Oasuca. Iloctpoenue
CaMOJIBOMCTBEHHOTO  HOpMaibHOro  ©Oaszuca. [locTpoeHume  ONTHMANbHOTO
HOpMaJIbHOTO Oa3uca.

Tema 6. IIpouierypbl yMHOKEHUS HA IPUMUTUBHBIA KOPEHD I10JISI, YMHOXKEHUS
Ha MPOU3BOJIbHBIN CKAJIIP, YMHOKEHUS ABYX MEPEMEHHBIX.

OUTOBOTO

Tpyoo
EéMKOCmb
(e /

uacwl)

4 3E/144yaca.

Dopm
a umozoBoco
KOHMPpOJs
3HAHUU

3auem.
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AHHOTanus y4eOHON TUCITUTUITUHBI

VYuebnas qucuuminHa «KKPUIITOTPAOUYECKUE METO/1bI 3AHIUTHI

NHO®OPMAILIUN»

Lenv  usyuenus Ilenv kypca — chopMupOBaAThH IPEACTABIEHUE O COBPEMEHHBIX METOHAX W
OUCYUNTUHDBL Cpe/CTBaX KPUOTOTpaUUeCKO 3aIldThl HH(POPMAIMH, HWCIOIb3YEMbIX, B

YaCTHOCTH, [UIs PEIleHHs IPOOIIEM KOMIIBIOTEPHON 0€30IacHOCTH.

[IpenMeToM Kypca SIBISICTCS H3JI0KEHHE OCHOB KpHIITOrpaduu u

PUMEPOB PeaU3alMU KPUITOIPaGUIECKUX METOJOB Ha IIPAKTHKE
Komnemenyuu, W3ydeHne JUCIUIUIMHBI HAlEIeHO Ha (OPMHUPOBAHHE CIICIYIOMIMX
Gopmupyempvie 6 | KOMIETEHIMH 00 YYAOIIUXCS:
pesynemame - CIOCOOHOCTH K CaMOCTOSTEILHOMY IOCTPOCHHIO AITOPUTMA, MPOBEICHHUIO
o0ceoeHUs €ro aHajaW3a W pealu3ald B COBPEMEHHBIX HporpaMMHBIX Komiuiekcax (OITK-
OUCYUNTIUHBL 10);

- CIIOCOOHOCTBIO OCYIIECTBIIATH MOAOOp, M3ydyeHHUE M 0000IlIeHHE HAyYHO-
TEXHUYECKOH wWH(OpMaMKU, HOPMATUBHBIX W METOJWYCCKUX MAaTEpPHAIIOB
OTEUECTBEHHOTO0 M 3apyO0eXHOro OIbITa MO MpobiieMaM KOMIIBIOTEPHOM
6e3zonacHoctu (I1K-1);

- CHOCOOHOCTBIO Y4YacTBOBAaTh B TEOPETHUECKUX U OKCIEPUMEHTAIBHBIX
HAy4YHO-HCCIICIOBATEIILCKUX pa0doTax IO OIEHKE 3alIUIICHHOCTH WH(POpMAIUU B
KOMIIBIOTEPHBIX CUCTEMAaX, COCTABJISATh HAyYHBIE OTYETHI, 0030pPbI M0 pPe3yabTaTaM
BbINOJHEHUs uccnenopanuii (I1K-2);

- CIIOCOOHOCTBIO Y4acTBOBaTh B pPa3paboTke ©  KOH(UTypUpOBaHUU
IPOrPaMMHO-AIIAPATHRIX CPEJCTB 3aIUTHl HHPOPMAIIHH, BKIFOYAs 3alIUIICHHBIC
OTIEpAIIMOHHBIE CUCTEMBI, CUCTEMBI YIIpPaBJIeHUs 0a3aMH aHHBIX, KOMIIBIOTEPHbIE
CeTH, CHCTEMbl aHTHBUPYCHOW 3aIUTBI, CPEICTBA KPHUITOTPAPUICCKON 3aIIUTHI
urdopmarmu (ITK-5);

- CIOCOOHOCTBIO  CTPOHMTH  MAaTEMaTHYEeCKHE  MOJENH  JJIS  OIICHKHU
0C30MaCHOCTH KOMITBIOTEPHBIX CHUCTEM H aHAJIM3UPOBATH KOMIIOHEHTHI CHCTEMBI
0€30MacHOCTH C UCIHOJIB30BAaHUEM COBPEMEHHBIX MAaTeMaTUYECKUX METOIOB
(TICK-2.3);

3nanus, ymenus u
HABbIKU,
noxyyaemvie 8
npoyecce
uzyuenus
OUCYUNTIUHBL

B pesynbpraTe uzydeHus: Kypca CTyJA€HT A0JIKeH 3HATh!

® 3a7a4M nHGOPMaIMOHHON 0e30MacHOCTH,
KPUNTOrpapUueCKUMH METOAAMU;
® OCHOBHBIE KpuUNTOrpadUUecKhe MPUMHUTHUBBI M WX UCIOJNB30BaHUE B
pEIIeHNH OCHOBHBIX 33/1a4 3aIUThl MHPOPMAIINH;
® [PUHUUIBl TOCTPOEHUS U  OCHOBHBIE  BH[BI
ACUMMETPUYHBIX KPUNTOTPaPUUECKUX AITOPUTMOB;
MaTeMaTHUYeCKrue MOJIeNH U pPOB;
TpeOoBaHUs K MH(PpPaM U OCHOBHBIE XapaKTEPUCTUKHU MK (POB;
KpUNTOTpaguIecKue CTaHIapTHI,
YaCTOTHBIE XapaKTEPUCTHUKU OTKPBITBIX TEKCTOB M WX NPUMEHEHHUE K
aHaJU3y MPOCTEUIINX CUMMETPUYHBIX KPUIITOCUCTEM.
B pe3ynbraTe u3y4eHus: TUCIUILTUHBI CTYICHTHI TOJKHBIyMeTh:

¢ MPHUMCHATH NOJTYUCHHBIC 3HAHUA K UCCIICAOBAHUIO ITPOCTBIX I_HI/I(I)pOB;

peuiacMbIC

CUMMCTPUYIHBIX u

® [I0Jb30BaTbCi  HAYYHO-TEXHMYECKOW  JMTepaTypoil B obmactu
Kpunrorpaduu;

® KOPpPEKTHO NPUMEHSATD CHMMETPHYHBIC " aCHMMETPUYHBIC
KpUNTOrpaguyeckue  JIrOpUTMBI ISl pEIICHWS  3aJad  3alluThl
uHpOpMaLIUH.

B PE3YIbTATC HU3YUYCHUA AUCHUIUIMHBI CTYACHTHI NOJDKHbBI MMETh
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npeacTaBJIeHHE:
® 0 pOJIM MaTEMAaTHKH, €€ MECTE B KpUIITOTpaduu;
® 0 METOJax PeUICHHUs 3a7a4 KPUIITOAHAIN3A.
B pesynbpTare m3ydeHUs MUCHUIUIMHBI CTYJISHTHI JTOJDKHBI UMETh
HABBIKH:
® [PUMEHEHUS OTEYECTBEHHOH TEPMUHOJIOTHUHU B 001aCTH KpunTorpaduu st
BBIPQXCHHS KOJIIMYCCTBCHHBIX M KAUECTBEHHBIX TPEOOBAHMIA IO 3aIIUTE
nHpopMmanuu;
®  HCIOJIb30BAHMSI MAaTEMATHYECKOTO anmnapara B IPOBEACHUH UCCIICIOBAHUIA.
B pe3ynbraTe u3yueHus JUCIUTUINHBI CTYACHTHI JIOJDKHBI BJAA€Th!
®  KpUNTOTPaPUUECKON TEPMUHOIOTHEH;
® HaABBIKAMU UCIIOJIb30BaHUS TUIIOBBIX KPUITOTPaQHUUECKUX aJITOPUTMOB;
® HaBBIKAMH MAaTEMaTHYECKOT'O MOJICTHUPOBAHUS B KpUnTorpaduu.

Kpamxaa
Xapakmepucmuxa
yuebHou
OUCYUNTIUHBL
(ocHo6Hble ONI0KU
u memoi)

ConepxaHue IMCUMILTHHBI
Pa3znen 1. BBenenue B kpunrorpadguio.
1. OcHOBHBIE UCTOPUYECKHE ATAIbI PA3BUTHUS KpUIITOrpaduu.

Hcmopusa kpunmoepaghuu. Onpedenenue wugpa. Ipumepst pyunsix
wugpos. Cmarnosnenue Kpunmozpaguu Kax HayKu.

2. MaTtemaTrueckue MOJIeJIH OTKPBITBIX COOOIIEHUH.

Yacmomuvle xapakxmepucmuxu omkpvuimelx mekcmos. K -
2pamMMHble MOOeIU OMKPbIMbIX mexcmos. Kpumepuu pacnosnasanus omxpbimulx
MeKCmoa.

3. OcHOBHBIE 337]a41 KPUTITOTPAPHH.

Hlugposanue. Konmponw yenocmuocmu coobweHusl.
Aymenmugpurkayus. Snexkmponno-yugposas noonucs. IIpobrema pacnpeodenenus
Kao4eu.

Mamemamuueckas modenv wugpa. Knaccugurxayus wugpos.
OcHosHble mpebosaHus K wugpam.

Paznes 2. OcHOBHBIE KJIACChI IIM(POB U UX CBOMCTBA.
4. IloTouHble MHUPPHI 3aMEHBI.

Hlugper npocmoti 3amensvt u ux awnaius. Muozoangasummnvie
wughpsl 3ameHul.

Hlugper  ecammuposanus. Hcnonvzosauue  HepagHOBEPOIMHOU
eammul. IlosmopHoe ucnonv3osanue cammbl.

Kpunmoananuz wugpa Buscunepa.

5. llIndps! mepecTaHOBKH.

Pasnosuonocmu wugpos nepecmaHoBKuU. Onemenmoi

KPUNMOAHAaiu3a wugpos nepecmanosKu.
6. biounblie mM@pHI.

Brounsie wugpor npocmoii 3amenwt Ineiighepa u Xunna.

Apxumexmypa cogpemeHHbIX O10uUHbIX wWugpos: cemov Peticmens.
Pestxcumvl ucnonvzosanus 6nounvix wugpos.

Poccutickuii 6rounviti wiugp I'OCT 28147-89.

Kpunmoanecopummor: RIINDAEL u IDEA.

Kombunuposanue ancopummos 610yHo2o wugposanus. Memoosi
aHAIU3a aneopummos 610uHo20 wugpposanus. Pekomenoayuu no ucnonvb3o8anu0
aneopummos 6104H020 WUPPOBAHUS.

7. CucreMbl IU(GPOBAHUS C OTKPHITHIM KIHOYOM.

OcHnognoti npUHYUn ACUMMEMPUUHO20 wugposanus.
Hlugppcucmema Ulamupa. Hlugpcucmema RSA u ee ananusz. lllugppcucmema Sno-
Tamana. lugpcucmema Max-Dnuaca. llugpcucmema na ocnose 3adauu 00
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«yK1aoke proksaxay. lIpakmuueckue acnekmul UCNONb308AHUE KPUNMOCUCTEM C
OMKPLIMBIMU KAIOUAMU.
Paznen 3. Hapgesxxnocts mmgpos.
8. Kpunrorpaguueckas CTORKOCTb MIHA(POB.

Teopemuueckas  u  npakmuueckas  CMOUKOCMb  WUDPOS.
Teopemuxo-un@opmayuorHvlii. NOOX00 K ONPeOeieHUur) Kpunmozpaguueckou
cmotxocmu  wugpos. I100xo0bl Kk onpedeneHurd NPAKMUYECKOU CMOUKOCMU
wughpos. Kpunmoamaxu.

9. UmuTocTONKOCTD MUGPOB.

Hmumosawuma. Xapaxmepucmuku uMumocmouxocmu wugdpos u

ux oyenxu. Ilpumepwi. Umumoscmaexu. Koovr aymenmughuxayuu.
10. ITomMexoyCTOHIMBOCTH MU POB.

Hlugpel, He pasmuodicarowjue UCKAX’CEHUL MUNA 3AMeHAd 3HAKOS.

Hugper ne pacnpocmpansiowue UCKA}CEHUL MUNA 8CMABKA-NPONYCK 3HAKOS.
Pa3nen 4. MeToabl CHHTE32 U AaHAJTHU32 CHMMETPHYHBIX KPUIITOCHCTEM.
11. IIpUHIUTIBI TOCTPOCHHMSI AITOPUTMOB ITOTOYHOTO TIH(PPOBAHUSI.

Pexxcumvr  ucnonvzosanus  nomounvix  wugpos.  Cmpoenue
nomounwvlx kpunmocucmem. Ilpumepwi. Pecucmpul cosuea: ¢ nunetinoi oopamuou
CBA3bI0 U C 0OPAMHOT CE53b10 NO NEPEHOCY.

12. I'enepaTopbl ICEBAOCIYHYatHBIX TOCIIEIOBATEIBHOCTEM.

Kounepysumnvie  cenepamopei. LI'enepamopui Dubonauyu.
I'enepamopul, ocHosanHble HA CLONCHOCIU peulenUsl 3a0ay Meopul Yuce.

l'enepamopul Ha ocnose nunelnvix pecucmpog cosuea. Jlunetinvle
pekyppenmuvle nociedosamenvrhocmu  (JIPI) nao nonem. Ceoticmea JIPII
MAKCUMANILHO20 — Nepuood. Jluneunasn CLOACHOCMD ncegooCay4aHoul
nociedosamenvhocmu. Memoowl  ycnosxcnenus JIPII:  ¢gunempyrowue u u
KOMOUHUpYIlOwue 2eHepamopwvl, U ux ceotcmea. Komnosuyuu auHetiHbix
peaucmpog cosuea. Aneopumm beprexemna - Meccu.

13. Metoasl aHaliM3a KpUNTOrpapuueCcKUX alrOpUTMOB.

Knaccugukayus ~ memodos  ananuza  Kpunmozpaghuueckux
aneopummos. Memoowvl naxodcoeHus: Knodel Kpunmozpaguueckux ancopummos:
aneopummudeckue Memoowsl, aneeopauyeckue Memoovl, CMAMUCMuUYecKue
Memoobl.

Pa3nea S. Kpunrorpaguyeckue xem-QyHKIHH.
14. KoHCTpyKIIMH XenI-(pyHKINHN.

Obwue ceedenus o xew-pynkyusax. Kpunmoepaguueckue xewt-
dynxkyuu. Knrouesvie u becknrouesvie xewi-ghynkyuu. HMmepamuenvie cnocooul
nocmpoenus xew-@yuxyuil. Ilonamue o cmouikocmu xeut-@yHKYul.

15. LlennoCTHOCTh TaHHBIX U ayTeHTHU(PHUKALMS UCTOYHUKA JaHHBIX.

Koncmpyxkyuu cxem aymenmugurxayuu ma ochose xeui-QyHKYui.
Koowr aymenmuunocmu cooowenuii: HMAC, UMAC.

CucmemuiCBC-MAC, EMAC, XOR-MAC, PCS-MAC.

Pa3znen 6. MeToabl CHHTE3a KpUIITOrpaMueCKUX aIrOPUTMOB C
OTKPBITHIM KJIIOYOM.
16. Ludpossie noanucy.

Obwue nonoscenus. Lughposvie noonucu na ocrose wugp cucmem
¢ omkpvimuimu Kaowamu. Lugposas noonuce Duama-lllamupa. Lugpposas
noonucsy Inv-1 amana. Cmanoapmel yugposou noonucu.

17. AnropuT™MBl HICHTU(DUKALIAN.

Ionamue Kpunmozpaguueckoco NpPomMoKoaa UdeHmMupuUKayuu.
Ilpomokonwr  udenmuguxkayuu  muna  «3anpoc-omeemy.  IIpomokonvl
udeHmupurayuy, ucnorv3yiowue yugdposgyio noonuce. Ilpomoxonsvt ¢ Hynevim
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pasenauieHuem.
18. AsiropuTtMBl pactipeiesieHus KIo4ei.
Aneopummul  nepeoauu  Kuoueu.  Aneopummvl  OMKPHINOZO
pacnpedenenus Kuoyetl. Aneopummbsl nped8apumesibHo20 pacnpeoenenusi Kiodel.
Tpyooémrocmo 10 3ET / 360 uacos.

(3.e. /uacwl)

Dopma
UmMo206020

KOHMPOJIsl 3HAHUU

3a4€T, IK3aMEH

AHHOTaIWs y9eOHOU TUCITUTUINHBI

Vueonas nucuurimiaa « KPUIITOT'PAOUYECKUE I[MPOTOKOJIBI»

Lens Ileny Kypca — 03HaKOMJICHUE CTYACHTOB C CYIIECTBYIOIIMMU MOAXOJAaMHU K
usyuenus QHAIM3Y M CHHTE3Y KPHUNTOrpaUYECKUX IMPOTOKOJIOB, C TOCYJAPCTBCHHBIMHU H
oucyuniunsl | MEXKAYHApPOAHBIMU CTaHAApTaMU B 3Toi oOmactu. [ucnuminmHa obecrieynBaet

NpHOOpPETEHUE 3HAHUM ¥ YMEHHU B 00JIACTH HCITOJIb30BAHUS KPUNTOTPaQUICCKUX
MPOTOKOJIOB ISl 3allUThl MHGOpPMAIMU, CIIOCOOCTBYET OCBOCHHIO MPUHIUIIOB
KOPPEKTHOTO TPHMEHCHUS COBPEMCHHBIX 3alMIIEHHBIX WH(GOPMAIMOHHBIX
TEXHOJIOTHUM.

Kowmn Komnerennun, popmMupyembie y 00y4aromerocsi B pe3y/ibTare 0CBOEHUS
emenyuu, AUCHMILINHBI
dopmupyemoi - CIIOCOOHOCTh K CAMOCTOSITEIbHOMY IOCTPOEHHUIO aJrOpUTMa, IPOBEACHUIO
e 6 | €T0 aHalM3a U pealu3allid B COBPEMEHHBIX MporpaMMHbIX komrmiekcax (OIIK-
pesyromame | 10);

oceoe - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHMUECKUX U OKCIEPUMEHTAIBHBIX
HUs HAyYHO-UCCIIEIOBATENbCKUX paboTax MO OLIEHKE 3alUIIEHHOCTH MH(POpMAaIUU B
oucyuniunsl | KOMIIBIOTEPHBIX CUCTEMaX, COCTABISATh HAyUyHbIE OTYETHI, 0030PHI 10 pe3yabTaTam

BhINOJTHEHUs nuccnenopanuii (I1K-2);

- CIIOCOOHOCTBIO YYacTBOBaTh B pa3paboTke © KOH(PUTYypUpOBaHUU
MIPOrpaMMHO-aNMapaTHBIX CPEACTB 3aIUTHl MHPOPMAILIUU, BKIIIOUAs 3alIUIEHHbIE
OTIepAIlMOHHBIE CUCTEMBI, CUCTEMBI YIIPaBJICHUs 0a3aMu JTaHHBIX, KOMIIbIOTEPHBIE
CETH, CUCTEMbl aHTUBUPYCHOM 3aIUTHI, CPEJICTBA KPUNITOTpa)UUECKOM 3alTUTHI
urdopmarmu (ITK-5);

- CIIOCOOHOCTHIO MPOBOAUTH aHAIM3 MPOEKTHBIX PELIEHUH MO 00ECleYeHHIo
3alUIIEHHOCTH KOMIIbIOTepHBIX cucteM (ITK-7);

3nanu B pe3ynbTare u3ydeHus: JUCHMUIUIMHBI CTYJICHT I0JKEH 3HATh !

s, YMeHus u ® aNTOPUTMBI T€HEpAIlMH U MPOBEPKH SIEKTPOHHOU HHU(POBOIM MOAMHUCU B
HABbIKU, rocynapctBeHHbIX crangaprax CIIA u Poccuu;

nonydaemole ® [IPUHIUIILI NOCTPOCHUA KpI/InTorpa(queCKHx Xem-(i)yHKuHﬁ;

6 npoyecce ® 0COOEHHOCTH HCHOJIB30BAHUS MAPOJIEH M CUCTEM OTKPHITOrO MIM(PPOBAHUS
U3YUEHUA TUTSL UISHTU(UKAIUY;

oucyunIunbl ® [IPOTOKOJIBI MACHTH(UKAIINN, OCHOBAHHBIC Ha JIOKA3aTCIILCTBE C HYJICBBIM

pasrialicHueM;

e mnpotokon uddu-XosmiMaHa OTKPHITOrO pachpeleNeHus KIoueldl u ero
Mo U (UKaITHH.
B pe3ynbrare u3ydeHus AUCHUILIAHBI CTYACHT JOJKCH YMeTh.

® CIOJNB30BaTh CHMMETPHYHBIE M ACHMMETPHUYHBIC IIU(PPCUCTEMBI IS
MOCTPOCHHUS KPUTITOTPAPUIECKUX TIPOTOKOJIOB;

® AHAJIM3MPOBATH CBOMCTBA KPHUITOTPAUICCKUX ITPOTOKOJIOB;
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® T[POBOJIUTH CPABHUTEIbHBIA aHaIN3 KPUNTOTrpaQUUECKUX MPOTOKOJIOB,
pEIIaoNINX CXOIHbIE 3a/1a4H.

B pesysbrare u3ydeHus AUCIUIUINHBI CTYICHT JIOJKCH BJIAIETh!

® HaBBIKAMH  CBEJEHUS  33aJa4d  OICHUBAHHUS  YPOBHS  CTOMKOCTH
KpUNTOrpaMueckux MPOTOKOJIOB K  HM3BECTHBIM  MaTeMAaTHYECKUM
npoOsemMam;

® HABBIKAMHM TIOCTPOCHUS MOJENICH KPHUNTOTPahUIECKUX TMPOTOKOJIOB,
KOTOPBIC UCIIOJIB3YIOTCS HA TIPAKTHKE.

Kpam

Kas

xapax

mepucmuxka

yueoH

ou
OUCYUNTUHBL
(ocHogHbIE
OnoKu
membl)

u

BBenenmue.

[Tonstue KpUnrorpaduyeckoro IIPOTOKOJIA. Pomnb
KpUNTOrpauueckux MPOTOKOJIOB B cHcTeMax 3aluThl MH(opmManuu. CoiicTBa
IPOTOKOJIOB,  XapakTepu3yromme ux 0Oe3omacHOcTh.  OCHOBHBIE — BHJBI
ysi3BUMocTel. Buzpl arak Ha kpuntorpaduiyeckue IpOTOKOJIBL.

OcHOBHBIE BHIBI KPHUNTOrpahUIECKUX MPOTOKOJIOB. [Ipumepsr.
[Toaxomp! K Ki1accupUKaLUU KpUNITOrpaUIeCKUX MPOTOKOJIOB.

Tema 2. Kpunrorpagpuuyeckue xeu-(pyHKuun " KO/IbI
ayTeHTHPUKALUH

TpeboBanus k kpunrorpadpuaeckuM xenr-GpyHkusam. beckiaroueBbie
xem-yHkuuu. OcHoOBHBIe cBoMcTBa. IIpuHUMOBI mocTpoeHus U BblOOpa
napameTpoB  xem-QyHKuuid. Xem-(QyHKIMM Ha OCHOBE CXeM OJOYHOro
ummdposanus. Anroputmel MD4 u MDS5. Crannaptel kpuntorpadguueckux xer-
¢ynkumit  CIHA wu  Poccun. Xem-QyHKIMM Ha OCHOBE AHMCKPETHOTO
JorapupMUpPOBaHHUS.

Xem-pyHkuuu, onpenensemble KiarodoM. Koasl ayreHTudukanmu,
OIpEZEIICHUsI U CBOMCTBA. BEpOSITHOCTH HaBSI3bIBAHMS U MOHATHE ONTHUMAJIbHOTO
kofa ayreHTH¢ukauuu. [loHsTHEe opToroHanbHoro MmaccuBa. CpoiicTBa. CBS3b
ONTUMAJIBHBIX KOJIOB ayTEHTU(UKALMU C OPTOTOHAILHBIMU MacCUBaMH.

Tema3. CxeMbl uM(pPOBBIX MOANMCEH

Onpenenenne cxembl mudpoBoit noamucu. Ilpumepsr. Cxema
®uara — lamupa. Cxema Dnp-I'amans u ee ananus. CeMeNHCTBO cxeM Tura JJb-
I'amana. Crangaptel CIIHA u Poccum snekrpoHHoW 1udpoBoil mnoamucu.
OnHOpa30BBIC MOITUCH.

[Tonstne MHQPaCTPYKTYphl OTKPBITHIX Kitodel. Pexomenganun X-
509. Cxema nudpoBoii noanucu Beienyro. Cxema KOHQUAEHIUATbHON HHU(POBOH
MOJITUCH.

Tema 4. IIpoToko/ibI HAEHTHPUKATMH

[TpoTokonbl uaeHTU(UKAMK Ha oOcHOBe mapoieil. IIpoTokossl
UACHTU(DUKAIIMY THUIMA «3anpoc-oTBeT». [loHATHE MPOTOKOJIOB HMHTEPAKTHUBHOTO
JI0Ka3aTeNbCcTBA M JIOKa3zarenbCcTBa  3HaHMA.  [IpoTOKOdBI € HYJIEBBIM
pasrnamenveM.  [IpoTokonbl  WIACHTHU(PUKALUHM,  HCIOJb3YIOIIUE  TEXHUKY
nokazarenbeTBa 3HaHUA. IIporokonel @uara-lllamupa u [lHoppa. CBsA3p Mexny
MIPOTOKOJIAMU 3JIEKTPOHHOM IMPpoBoOi noanucu u uaeHTuduxauu. [IpoTokonsl ¢
caMoCepTUPHUIMPYEMBIMU KITFOUaMHU.

Tema 5. IIpoTokoJibI pacnpeneaeHus1 KJIKYel

IIporokonbl reHepauMu U nepepaud  kimode.  I[Ipumepsr
IIPOTOKOJIOB TMepelaud KJI4Yel Ha OCHOBE CHMMETPUYHOTO U OTKPBITOTO
mudpoBanus. JIByx M Tpex CTOPOHHHE MPOTOKOJbI. DYHKIUU TOBEPEHHOM
TPETbEU CTOPOHBI U BBIIIOJIHAEMBIE €10 POJIU.

IIpoTOKONIBI  OTKPBITOrO pacmpeneneHus kiaroder. IIporokon
Huddu-Xonmmmana u ero momudukanuu. [loHsTHe ayTeHTHUIIUPOBAHHOTO
IIPOTOKOJIA pacnpeneneHus Kiouen. [Ipumepst.
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CxeMbl peIBapUTENBHOTO pacupeaeneHus kimodeil. Cxemol bioma
U Ha OCHOBE IIEPECEUYCHMM MHOXECTB. ['pynmoBsie IPOTOKOJBL. IIpOTOKOIBI
paszieneHus ceKpeTa U pacipeeseHust Kitouel i TeaeKoH(epeHnuy.
Tema 6. IIpuk/iagHbie IPOTOKOJIBI.
[TpoTokosbl OUTOBBIX 0053aTENBCTB M MX cBoMcTBa. IIpoTokon
NOJIMCAHUS KOHTPAKTa M CEPTUPHUIUPOBAHHON IEKTPOHHON MOUTHL. [IpoTOKOIIEI
3JIEKTPOHHOT'O I'0JIOCOBAHUS.

Tpyoo CornacHo paboueMy y4eOHOMY IUIaHYy KypC YHTaeTCsl B MOJHOM 00OBEME B
EéMKoCcmb teuenue 9 cemectpa 6 3E/216 yaca.
(e /
uacwl)
Dopm 3auém.
a umozoeoco
KOHMPOJIsL
SHAHUU
AHHOTanus y4eOHON JUCITUTUTMHBI
Vuebnas nucuumumiaa «OCHOBBI IOCTPOEHUS
SAIUIIEHHBIX KOMIBIOTEPHBIX CETEN»
Lenv Leabio Kypca SIBJISIETCS TEOPETHYECKAs M MPAKTHUECKas MOATOTOBKA CIICIHa-
uzyueHus JIMCTOB K JICATEIILHOCTH, CBSI3aHHOM C MMOCTPOSHUEM 3alUIIEHHBIX CETEBBIX aBTOMa-
oucyuniunsl | TA3UPOBAHHBIX CHCTEM, a Takke 00ydeHHe MPUHIIUIIAM U METOJIaM 3aIuThl HHQOP-
MAaIiU B KOMIIBIOTEPHBIX CETSX.
Komnemenyu [Ipouiecc n3yueHus: AUCUUILIMHBI HATIPaBlieH Ha POPMHUPOBAHUE CIEAYIOLTUX
u, KOoMnemeHuuil.
Gopmupyemol - CIIOCOOHOCTBIO pa3pabaThIBaTh (popManbHble MOAEIN MOJUTHK OE€30IacHOCTH,
e 6 | IOIUTUK  YIPAaBICHHWS  JIOCTYIOM ©  HWH(QOPMAIMOHHBIMH  IOTOKaMH B
pesyibmame | KOMITBIOTEPHBIX CHCTEMax C yueToM yrpo3 6e3omnacuoctd utpopmaiuu (OITK-9);
0ceoeHUs - CIIOCOOHOCTBIO y4YacTBOBaTh B TEOPETUYECKHX U OKCHEPUMEHTATBHBIX
oucyuniunsl | HaAy4HO-HCCIENOBATENbCKUX PAa0OTax MO OIEHKE 3allUIIEHHOCTH MH(OpMaluu B
KOMITBIOTEPHBIX CHCTEMaX, COCTaBJISATh HAyYHBIC OTYETHI, 0030PHI TI0 pe3ysIbTaTaM
BhINONIHEHHS uccrnenoBanuii (ITK-2);

- CIIOCOOHOCTHIO IPOBOJUTH aHAIM3 OE30MaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBHE OTEYECTBEHHBIM U  3apyOeXHBIM CTaHgapTaM B  00JacTu
KoMmmbroTepHO# Oe3omacHoctu (ITK-3);

- CIOCOOHOCTBIO y4acTBOBaTh B  pa3paboTke U  KOH(QUTYPUPOBAHUHU
MIPOTPaMMHO-AIIIAPATHBIX CPEJICTB 3alIMTHl HH(POpPMAIMK, BKIIOYas 3allHICHHBIC
OTIEPAIIMOHHBIE CUCTEMBI, CUCTEMBI yIpaBieHHUs] 0a3aMu JaHHBIX, KOMIBIOTEPHBIC
CETH, CHCTEMbl AaHTHBUPYCHOW 3alllUTHI, CPEACTBA KPUNTOrpa(PHUECKON 3amTuThI
unpopmanuu (I1K-5);

- CHOCOOHOCTBIO TPOBOJAWUTH CPABHUTENBHBIA aHAIM3 W  OCYIIECTBIATH
000CHOBaHHBII BBIOOpP TPOTpaMMHO-AMNMAPATHBIX CPEJICTB 3allUThl WH(GOpMAIIUU
YU4ETOM COBPEMEHHBIX M TICPCIEKTUBHBIX MaTeMaTHYCCKUX METOJOB 3allUThI
undopmarmu (IICK-2.5).

Snanus, B pe3yabTare ocBOeHHSI TUCHUILUINHBI CTYIEHTHI 10JIKHbBI:

YMeHus. u 3HATL:

HABbIKY, 1) cpezacTBa M METOJBI XpAHEHHs U TIEPEIaU ayTeHTH(HUKAIIMOHHON uH(pOopMa-
noxyyaemvie 1,

6 npoyecce
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usyueHus
OUCYUNTUHDBL

2) MexaHu3MBbI peanu3aiun atak B ceTsix TCP/IP;

3) OCHOBHBIC MPOTOKOJBI UACHTU(DUKAIIMK U ayTCHTU(PHUKALUK aOOHEHTOB Ce-
TH;

4) 3alUTHBIC MEXaHU3MBI U CPEICTBA 00CCIICUCHHUSI CETEBOI 0€30MMacHOCTH;

5) cpezncTBa M METO/IBI MPEIOTBPAIICHUS U OOHAPY)KEHHSI BTOPIKCHHUIA;
yMeThb:

1) ¢opmyarpoBaTh U HACTPAMBATh MOJUTHUKY OE30MACHOCTH OCHOBHBIX OIlepa-
IIMOHHBIX CUCTEM, a TAK)KE JIOKAJIbHBIX KOMIIBIOTEPHBIX CETCH, ITOCTPOSHHBIX
Ha UX OCHOBE;

2) TPHUMEHATH 3alIUIIECHHBIC TPOTOKOJIbI, MEKCETEBBIC DKPAHbI U CPEICTBA 00-
HapYy>KEHHsI BTOPKCHHI JIJIS 3aIUTHI UHPOPMALIUU B CETSIX;

3) OCYIIECTBIATH MEpbl MPOTHBOJACHCTBUSI HAPYIICHHUSIM CETEBOW 0€30IacHO-
CTH C WCIOJb30BAHUEM Pa3IMYHBIX MPOTPAMMHBIX M allllapaTHBIX CPEICTB
3aIIUTHI;

BJIA/IETh:

1) HaBBIKAMH HACTPOWKU MEKCETECBBIX IKPAHOB;

2) MeTOIMKAMHU aHaJn3a CETEBOro TpaduKa;

3) MeromuKamu aHajgHM3a Pe3yJbTaTOB PabOThI CPEICTB OOHAPYKEHUSI BTOPIKE-
HUIT,

Kpamxasa
xapakmepuc
muKa
yuebHoll
OUCYUNTUHDBL
(ocHO8HbIE
O10KU
membl)

Conep:xanue pa3iesioB (TeM) TUCHUILINH

Pa3nen 1. Tunossblie yrpo3nl ceTeBoi 0€30MacCHOCTH

Tewma Nel. CereBbie aTaku.

Craguu mpoBefeHHs] CEeTeBOW aTaku — cOop MHGOpMaluu, OmpeiesieHue
TOMOJIOTUH CETH, HWACHTH(UKAIMS Yy3JI0B, CKAaHUPOBAaHUE IMOPTOB, peaTHM3aIU
aTaku, 3aBepuieHue. Kraccudukanum CceTeBBIX YIrpo3, YA3BUMOCTEH U arak.
VYaneHHble U JIOKAJIbHBIE aTaKW. OCKaJlallys MPUBWICTUNA. ATaKd Ha pealn3aiuu
CETEeBBIX MPOTOKOJIOB, OTAETbHBIC Y3/Ibl U CIYyXObl. OCHOBHBIE MEXaHU3MBbI MPOBE-
JICHUS CETEBBIX aTaK Ha Pa3IMYHBIX YpoBHsIX Mozenu ISO/OSI.

Tema No2. Mexanusmsl peanuzanuu atak B ceTsx TCP/IP.

VYnanennoe omnpenenenue Bepcun OC ¢ HCTOIB30BaHUEM OCOOCHHOCTEH
peanuzanuu  creka nporokoigoB TCP/IP. Hcnonb3zoBaHue OaHHEpPOB  JUid
onpenenenuss Bepcuu OC. Metonpl cOopa HHPOPMAMM C HMCIOJIb30BAaHUEM
npotokosia ICMP. CereBoii ckanep nmap. Metozps! ckaHupoBaHust noptos - TCP
ACK, NULL, FIN u Xmas ckanupoBanusi. [laccuBHOoe mpociylIMBaHHe.
®parmenTauus aanubix. [lonnenka IP agpeca. [TonmeHa qOMEHHBIX UMEH.

Tema Ne3. Ilpumepsl cereBbIXx arak B cerssx TCP/IP. TexHuueckue Mephl
3aIIMTHI OT CETEBBLIX aTak.

[IpunyXxneHne Kk yCKOpeHHOU nepenaye. ATaku, HalpaBJIE€HHbIE HA OTKAa3 B
obcyxuBanuu. Ilepexsar ceccuu TCP/IP. Ilenouncientoe mepenojHeHUE MpH
ayrentudukanmn B OpenSSH (CVE-2002-0639). Vsa3sumocts B BeO cepBepe
Apache mpu 06pabotke yactuunbix 3ampocoB (CVE-2002-0392). U3menenue KoH-
¢durypamuu u cocrossHus xoctoB. Henocratku mportokonos cemeiictBa TCP/IP ¢
TOYKH 3peHUst oOecnedueHus: 0e30macHOCTH HHpopManuu. TeXHUYEeCKUe Mephl 3a-
IIUTHI OT CETEBBIX aTaK.

Tema Ne4. BrisiBieHue ceTeBbIX aTak OyTeM aHalln3a Tpaduka.

CereBoit  cuudep  WireShark.  Ilomp3oBarenbckuit  uHTEpdeiic
nporpamMmbl. ®uibTp oToOpaxeHuss mnakeroB. [louck kanpo. Boigenenue
KJIFOUeBBIX KaapoB. CoxpaHeHHE AaHHBIX 3axBata. AHanu3 mpotokosoB Ethernet u
ARP. Anamu3 npotokosnioB ICMP u IP. Ananu3 nmporokona TCP. HMccnenoBanue
cereBoil Tomoyoruu. OOHapyKeHHE MJOCTYINHBIX CETEBBIX CIyk0. BrisBnenue
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YSI3BUMBIX MECT aTaKyeMol CUCTeMbl. BrisiBiieHUe aTaku Ha ipotokoia SMB.

Paznea 2. Kpunrorpadguueckne MeToabl 3aliMThl HHPOPMALUM B KOM-
NBIOTEPHBIX CETHAX
Tema No 5. Kpunrorpaduyeckre npoToKoibl obecneueHus: 0€30macHOCTH

[Iporokonbl ayreHTUGUKALUKM Ha MNPUKIAAHOM ypoBHE. IIpoTokon
Kerberos. IlpoTtokonsl ayTeHTH(UKAMM Ha TPAaHCIOPTHOM YpoBHE. IIpoToxon
SSL/TLS. JlocToMHCTBa M HEAOCTATKH ayTCHTH(PUKAIMK Ha PA3TUYHBIX YPOBHSIX
mopaenu ISO/OSI.

Tema Ne 6. 3amura Bupryanbubix yacTHRIX ceTeil (VPN)

Hasnauenue, 0CHOBHbIC BO3MOXKHOCTH, MPUHIUIBI ()YHKITUOHUPOBAHHS U
BapuaHThl peanu3anuu VPN. Opranuzanus TyHHETUPOBAaHUS HA PAa3JIMYHBIX ypPOB-
Hax moxaenu ISO/OSI. JlocrouncTBa u HepoctaTku npuMeHneHuss VPN. IIporokon
IPSEC. Ilpotokonst AH u ESP. Ocobennoctu pabotsl mporokona IPSEC B TyH-
HEJIPHOM U TPAHCHOPTHOM pexkumax. [IpoTokon  ympaBiieHHS  KIOYaMU
ISAKMP/Oakley. VcnonszoBanue npotokona L2TP nmns opranusanuu BUpTyaib-
HBIX YaCTHBIX CETEM.

Pasznea 3. IlporpamMHo-annapaTHbie cpeacTBa odecnedyeHus Oe3omnac-
HOCTH B KOMIIBIOTEPHBIX CETSAX

Tema Ne 7. CpenctBa M METOABI OOECHEYEHMS IIEJIOCTHOCTH U
KOH(MUICHIIMATBLHOCTU

CpenctBa 3amuThl OT HECAHKIIMOHMPOBAHHOIO JOCTyNa. MaHjaaTHoe
ynpaBiieHue JocTynoMm. M30upaTtenpHoe yHpaBieHHME AOCTYNOM. YIIpaBieHHE
JIOCTYIIOM Ha ocHoBe posed. Kypuanuzanus. CuctemMsl pe3epBHOTO KOMUPOBAHMUSL.
Cucremsl nipoBepku nenoctaoct TripWire u LinuxsXid. Dnexrponnas mudposast
HOJMKCH. Y TOCTOBEPSIOLINE HEHTPBI.

Tema Ne8. CpencTBa 3alllUThI JIOKAJIbHBIX CETEH MPHU IMOoAKIOUYeHUH K WH-

TCPHCT.

MesxceteBble 3kpanbl (MD). Mecto u poias MD B obecnieueHU ceTeBOi
6e3onacHoctu. Knaccudukamus M3. Tpeboanust k MD. OcHOBHBIE BO3MOKHOCTH
U cxembl pa3BepThiBaHus MD. [loctonHcTBa U Henoctatku MO. IlocTpoenue mpa-
BUJ (punpTpanuu. Meronsl cereBoil Tpancnsauuu aapecoB (NAT). Ilnro3el ypoBHS
npuioxeHuid. Peanusanus ceTeBoil MOJUTHKU O€30MaCHOCTH C HCMOJIb30BaHUEM
MD. Metoasl 00X0/1a MEKCETEBBIX SKPAHOB.

Tema Ne 9. 3ammra cepBepoB M padouunx cranmuii. Cpencrsa U METONbI
OPEOOTBPAIICHU U OOHAPYVKEHUS BTODKEHUH.

Cucrembl o6Hapyskenus Brop:kenuit (COB). Haznauenne u BO3MOXHOCTH
CPEICTB OOHApPYKEHUsI BTOP)KEHUI Ha XOCTHI, IPOTOKOJIBI U CETEBBIE CIIYKObl. Me-
CTO M POJIb CPEACTB OOHAPYKEHUSI BTOPKEHUI B 00ILel cucteme oOecrieueHus ce-
TeBoil 6e3omacHoctu. Knaccugukanus COB. BeisiBieHne aTak Ha OCHOBE CUTHATYP
aTak ¥ BBISABICHUs aHOManuii. Cuctema oOHapy»KeHUsI BTOpKEHH SNOrt.

Aynut npukiagHeix ciyx0. CpenctBa oOHapyKeHHUs YS3BUMOCTEH ceTe-
BBIX Ciryk0. CereBbie ckanepbl XSpider u Nessus.

Tpyooémkoc
mb
(3.e. / uacot)

CormacHo pabouemy ydyeOHOMY IUIaHY KypC YHMTAETCs B TOJHOM OOBEME B
teyenne 7 cemectpa 3 3ET / 108 waca.
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Dopma B xoHI1e 7-ro ceMecTpa mpeaycMOTPEH 3a4éT.

Umo208020

KOHMPOJisi

SHAHULL

AHHOTaIWs y9eOHOM TUCITUTUINHBI
VYuebnas qucuuminHa « AU TA B OTIEPAIITMOHHBIX CUCTEMAX»
Lens Henamu ocBOCHUS UCIUIUIMHBI «3auyuma 6 ONepauyuoOHHBIX CUCHIEMAX»
u3yueHus SIBJISIFOTCS:

OUCYUNTIUHBL — O0ydYduTh CTYJIEHTOB TPHUHIMIIAM IIOCTPOSCHUS U  OOCITY)KHBaHUS
3aIIUIICHABIX OIMEPAIlMOHHBIX CHCTEM, aHaM3a O€30MaCHOCTH 3alMIIEHHBIX
OTICPAIIMOHHBIX CUCTEM;

— (opMHpOBaHUIO HAYYHOTO MHPOBO33PCHHUS M PA3BUTHIO CHCTEMHOT'O
MBIIILICHHUS.
Komn [Iponecc n3yueHus: AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONIUX
emeHyuu, KomnemeHnuuii.

G opmupyemvl - CcrmocoOHOCTBIO — pa3pabarbiBaTh  (OpPMAIbHBIE  MOJETU  TOJUTHK

e 6 | 6€30MacCHOCTH, OJUTHK YIPABJICHUS JOCTYIIOM M MH()OPMAIIMOHHBIMUA MTOTOKAMU

pe3yibmame | B KOMIBIOTEPHBIX CHCTEMax C y4eToM yrpo3 Oe3omacHoctu mHpopmarmu (OITK-

oceoe | 9);

HUsL - CHOCOOHOCTBIO YYacTBOBAaTh B TCOPETHUSCKUX W OIKCICPUMEHTAIBHBIX

oucyuniunsl | HaAy4HO-UCCIEIOBATEIbCKUX padOTax MO OIEHKE 3alUIIEHHOCTH WHGOpMaluu B
KOMITBIOTEPHBIX CHCTEMAaX, COCTABIIATh HAyYHBIC OTYETHI, 0030PHI IO pe3yiIbTaTaM
BhINONIHEHHS uccnenoBanuii (IK-2);

- CIOCOOHOCTHIO MPOBOAUTH aHAIN3 0€30MaCHOCTH KOMITHIOTEPHBIX CHUCTEM Ha
COOTBETCTBHE OTEUECTBEHHBIM W 3apyOEeKHBIM CTaHAapTaM B  00JacTH
KoMmmbioTepHO# Oe3omacHoctu (I1K-3);

- CIIOCOOHOCTBIO YyYacTBOBaTh B pa3paboTke ©  KOH(UTYypUpOBaHUU
IPOTPaMMHO-AIIAPATHRIX CPEJCTB 3aIUTHl HHPOPMAIIHH, BKIFOYAs 3alIUIICHHBIC
OTIepAIlMOHHBIE CUCTEMBI, CUCTEMBI YIIPaBJICHUS 0a3aMu JIaHHBIX, KOMITbIOTEPHBIE
CeTH, CHCTEMbl aHTHBUPYCHOMW 3aIUTBI, CPEICTBA KPHUITOTPAPUICCKON 3aIIUTHI
urpopmarmu (I1K-5);

- CIOCOOHOCTBIO TIPOBOJUTH CPAaBHUTENBHBIA aHAIW3 H OCYIICCTBISATH
000CHOBaHHBII BBHIOOP MPOrPaMMHO-AMIAPATHBIX CPEJICTB 3alIUTHl MHPOpMAIUH
YUETOM COBPEMEHHBIX W TEPCHEKTUBHBIX MAaTEMaTHYEeCKHX METOJOB 3aIlUThI
undopmarmu (IICK-2.5).

3nanu B pe3ynbTaTe 0CBOCHHS AUCUUIUIMHBI CTYAEHT JOJKEH

A, YMeHus u F—

HABBIKL,

—3alUTHBIE MEXaHW3Mbl W  CpeACTBa oOecreueHus  0e30MacHOCTH

noyuaemvie ]

6 npoyecce OTIEPAITUOHHBIX CUCTEM; )

—— —cCpeicTBa M METOABI XpaHEHHS U Tepefadyd ayTeHTU(UKAIMOHHON

OUCYUNTUHDBL unGopmanum;

— TpeOOBaHUs K MOJICHCTEME aYANTA U TOJUTHKE ayIUTa.

ymemov:

— GopmynupoBaTh U HAcTpawBaTh IMOJUTUKY OE30MaCHOCTH OCHOBHBIX
OTICPAIIMOHHBIX CHCTEM, a TaKXX€ JIOKAJIbHBIX BBIYUCIHUTEIBHBIX CETEH,
MOCTPOEHHBIX Ha UX OCHOBE.
eé1aoemo:

— HaBbIKaMu PaboThI ¢ paznuyabiMU OC U X aIMHHUCTPUPOBAHMUS;

— HaBBIKAMH pa3pabOTKHU TMPOTPAMMHBIX MOJYJEH, peaTu3yroluX 3aladd,




110

CBA3aHHbIE C o0ecrieueHHeM 0€30MacHOCTH  OMNEPALMOHHBIX CHUCTEM
pPacIpOCTPaHEHHBIX CEMEMCTB.

Kpam

Kas

xapax

mepucmuxka

yueoH

ou
OUCYUNTUHBL
(ocHo6HbIE
OnoKu
membt)

u

ConeprkaHre OCHOBHBIX pa3zieioB (TeM) Kypca
Pazagen 1. BBEJEHUE. OCHOBHBIE ITOHATHUSA U ONTPEAEJEHUSA
Tema 1. BBegenue
Ilerm w 3amaum Kypca. MecTo IUCHMIUIMHBI B y4eOHOM MpoIiecce.
Meroandeckue peKOMEHIAIMH 10 U3y4eHuto Kypca. O030p JuTepaTyphl.

Tema 2. [loHsiTHE 3alIMILIEHHOI ONEPALIHOHHOM CHCTEMBbI
VYTrpo3bl 0€30MacHOCTH OINEPALMOHHON CHCTEMBI, Kiaccu(UKalus yrpos,
HauOoJiee pacnpocTpaHeHHbIe yrpo3bl. [loHATHE 3alIUIIEHHOW OlepaluoOHHON
cuctembl. llonxonel K oOpraHMsanuu 3aliUThl. JTanbl IOCTPOCHMS 3aLIUTHI.
AJIMUHUCTpPAaTUBHBIE MEPHI 3ALUTHI.

Pazgea 2. OCHOBHBIE ®YHKIWU NOJACHUCTEMbI 3AILIUTHI
OINEPAIIMOHHOM CUCTEMBbI
Tema 3. YnpaBjieHue 10CTynomM
CyOBeKThl, 0OBEKTBI, METOJBI M MpaBa JOCTYNA, MPUBWIETHH CyOBEKTa
noctyna. TpeOoBaHHS K TpaBUiiaM pa3TpaHUuYEHUs AOCTyma. JMCKpernuoHHOE
yhopaBiieHue a0ocTynoM. Marpuna gocryna. M3onupoBanHas nporpaMMHasl cpefa.
MangatHoe yIpaBJieHHUe JOCTYIIOM. MeTtku JIOCTYyTIA. KoHntposb
MH(OPMaLMOHHBIX TOTOKOB. [IpoGiieMbl peanuzanuy MaHIATHOTO YIIpPaBJICHUS
JIOCTYTIOM B OTIEPAIlMOHHBIX CUCTEMAX.

YnpasieHue OOCTynoM B ONEpPalMOHHBIX cucrtemax cemercrBa UNIX.
Cy0ObekTbl, 00bekTh, MeTonasl M mpaBa noctyma. UID, EUID, GID, EGID.
ATpuOyTHl 3amuThl 00BEKTOB AocTyna. CpeiacTBa JUHAMHYECKOTO HW3MEHEHMUS
nonHoMounit cyowsektoB: SUID/SGID. Pacmupenus craHIapTHOW CHCTEMBbI
ynpasienus goctynom B SCO UNIX, Solaris, Linux.

VYrpaBieHue AOCTYIOM B ONEpallMOHHBIX cucTeMax cemeiictBa Windows.
CyObeKTbl, 00BEKThI, METOBI U MpaBa J0CTyIa, IPUBHIETHH CyObekTa. Mapkepsl
JIO0CTyMa CyOBEKTOB, NECKPHUITOPHI 3alIUThl 00bEKTOB. [lopsaok mpoBepku mpas
JOCTyTa, NOPSAJOK HAa3HAUEHUS JECKPUIITOPOB 3alUTHl CO37aBaeMbIM OOBEKTaM.
CpencTBa TMHAMUYECKOT'O U3MEHEHUs MOJHOMOYMM CyOBEKTOB: OJUIIETBOPEHHE
CcyOBEeKTOB JocTyma. PacumimpeHuss AMCKPELIMOHHOW CHUCTEMBl YIpaBJICHUS
JIOCTYIIOM: aBTOMAaTMYECKOE HAacJleJOBaHUWE aTpUOyTOB 3alllUTHl OOBEKTOB,
OTrpaHMYEHHBIE MapKephl JOCTYIA, MaHIaTHBIM KOHTPOJIb LEIOCTHOCTH, KOHTPOJIb
YUETHBIX 3aIliCeN, 2JIEMEHTHI N30JIMPOBAHHOMN MPOrPaMMHOM CPEIB.

Tema Ne 4. Unentudguxanus, ayreHTHGUKALHUA 1 AaBTOPU3ALMSA

ITousTus uAeHTU(DHUKAIIH, ayTeHTUUKALUN Hu aBTOPHU3aLIUU
nons3oBarener. CpencrBa W METOABI  XpPAaHEHHS  JOTAJIOHHBIX  KOIHM
ayTeHTU(UKAIIMOHHOU uH(pOpMAaIIUH. [IpoTokoJibl nepeaadu

ayTeHTU(UKAIMOHHOW HMHpOpMAIMM MO KaHajdaM BBIYHUCIUTENbHOM CETH.
Kpunrorpaduueckoe obecreuenne ayTeHTU(UKALINH TOJIb30BaTEICH.

Aytentudukanys Ha ocHOBe mapojei. CpencTtBa M METOMBI 3alUTHl OT
KOMIIpoMeTaliuu U mnojdopa maponeid. [laponbnas ayrentudukamus B UNIX,
oubmuoreku PAM. [IlaponpHas ayrentuduxanus B Windows, cpeacTsa
yIpaBJIeHUs MapaMeTpaMy ayTeHTU()UKALUH.

AyTeHTH(HKAIMA HAa OCHOBE BHEIIHHUX HocuTenel kioya. OcoOeHHOCTH
IPOBEPKH ayTEeHTU(UKAMOHHOW MH(DOPMALIUK I Pa3IMYHBIX TUIIOB HOCUTEIEH
kitoua. [Ipo0ieMbl reHepannu, pacChbUIKH U CMEHBI KITIOYEH.
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buomerpuueckas ayreHTHHKamusa: oOmas cxema, IPEUMYIIECTBa,
npobnembl. JIOCTOMHCTBA M HENOCTATKM PA3JIMYHBIX CXEM OHOMETPHUYECKOi
ayTeHTHU(HUKAIUH.

Tema Ne 5. Ayaur
HeoOxoguMocTs ayauTa B 3allMIIEHHOH cucteme. TpeOoBaHus K
noacucreme aynuta. Peannsanus ayaura B UNIX u Windows.

Paznen 3. MUHTEI'PAIIUSA 3SAHIMINEHHBIX OIEPAIIMOHHBIX
CUCTEM B BAHIUINIEHHYIO CETH
Tema Ne 6. lomennsl Windows
[IpenmyiiecTBa JOMEHHOM apXHUTEKTYphl JOKaJIbHOM cetu. [loHsTue
JIOMEHa, KOHTpoyuiep naomeHa. CkBo3Has ayTeHTHU(UKaLUs, BO3HHUKAIOIIHNE
npobaeMbl U ciocoObl uX pemieHus. [lopsaok HameneHus moib30BaTeNell JoMeHa
MOJIHOMOYMSIMUA Ha OTAENIbHBIX KOMIIbOTepax. LleHTpanu3oBaHHOE ympaBlieHHE
MOJIMTUKOM 0€30I1aCHOCTH B JOMEHE.

«Jlecnas» nomennas apxurekrypa Windows 2000/2003, ee nmpeumyiiecTBa
0 CPaBHCHHIO C «IUIOCKOW» JOMEHHOW apxurektypoir Windows NT.
Nnentudukanuss KOMIBIOTEPOB B  CeTH. JIByCTOPOHHUE TpaH3UTUBHBIC
oTHouleHUus JoBepusa. CpencTBa W METOJbI CHUHXPOHHU3AIMM 0a3 JaHHBIX
KOHTPOJUICPOB Pa3HBIX JIOMEHOB OJHOTO Jieca. AyreHtudukamus no Kerberos.
['pymnmnoBas nonuTHka. JlegerupoBanre NOJTHOMOYHIA.

TemaTtuka 1a00paTOPHBIX padOT
Pa3znen «OcHoBHBIE pyHKIUN noAcHCTeMBI 3a1IUTHI OC».

1. Vmpasnenue noctynom B UNIX.

2. VYupasnenue goctynom B Windows — 6a3oBble cpencTsa.

3. VYmpasnenue poctynoMm B Windows — cpeactBa peanu3alid NpUHIKIA
MHHUMH3aLUH TOTHOMOYHH.

4. VYupaenenwe jgoctynoMm B WINdOWS — 3JeMeHTHl  HM30JMPOBAHHOMN
POTPaMMHOM CPEJIBL.

5. VYnpasienue nocrynom B WiNndows — cpecTBa KOHTPOJIS IIETOCTHOCTH.

6. Ayrentuduxanus B UNIX.

7. Ayrentudukarus B Windows.

8. Aymur B UNIX.

9. Aymut B Windows.

Pasnen «UHTerpanusi 3alIMIIEeHHbIX ONEPANMOHHBIX CHCTEM B
3aLIUIIEHHYIO CETh».
1. PasBeprthiBanue yieca romeHoB Windows.
2. Vupasnenue nomernamu Windows.
3. I'pynmoas nonutuka B jomenax Windows.
4. lleHTpanM30BaHHOE TUIAHMPOBAHHE MOJUTHKH OE30MACHOCTH B JIECY TOMEHOB
Windows.

Tpyoo
EMKOCMb

(e /
yacwt)

3 3E/108 uyacos.

Dopm
a umozogoco
KOHMpOs
3HAHUU

3ayér.

AHHOTanus y4eOHON JUCITUTITUHBI
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Vyeonas qucuuunia «AIIIUTA TIPOTI'PAMM U JAHHBIX>

Lenv Ilenamu ocBOCHUS TUCHUILIUHBI «3auiuma npozpamm u OAGHHBIX» SBISIOTCS:
U3y yeHus — TEOpeTUYecKasl W MPaKTUYECKas MOATOTOBKA CHEIMAIMCTOB K JESITEIHHO-
OUCYUNTIUHDBL CTH, CBSI3aHHOM C MPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHIl aHalu3a Mmpo-
IPaMMHBIX peaM3allfii, 3alIUThl TPOrpaMM U MPOTPAMMHBIX CHCTEM OT
aHaJIM3a U BPEJOHOCHBIX MPOrPAMMHBIX BO3JICHCTBHI.
Komn [Ipouiecc n3yueHus: AUCIUILTMHBI HATIPABIICH Ha POPMHUPOBAHUE CIIEAYIONTUX
emeHyuu, KoMnemeHuyui.
Gopmupyemol - cmocoOHOCTBhIO — pa3pabareiBaTh  (OpManbHBIE  MOJETU  TOJUTHK
e 6 | 6€30MacCHOCTH, OJUTHK YIPABJICHUS JOCTYIIOM M UH()OPMAIIMOHHBIMU MOTOKAMU
pe3yibmame | B KOMIBIOTEPHBIX CHCTEMax C y4eToM yrpo3 6e3omacHoctu uHGopmarmu (OITK-
oceoe | 9);
HUs - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHUSCKUX W OIKCICPUMEHTAIBHBIX
oucyuniunsl | HaAy4HO-UCCIEIOBATENIbCKUX padOTax MO OIEHKE 3alUIIEHHOCTH WH(GOpMaIuu B
KOMITBIOTEPHBIX CHCTEMAaX, COCTABJIATh HAyYHBIC OTYETHI, 0030PHI 1O pe3yIbTaTaM
BhINOIHEHHS uccnenoBanuii (ITK-2);
- CIOCOOHOCTBIO MPOBOAUTH aHAIN3 0€30MaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBUE OTEUYECTBEHHBIM U 3apyOEKHBIM CTaHAapTaM B  00JacTH
KoMmrbroTepHO# Oe3omacHoctu (I1K-3);
- CIIOCOOHOCTHIO ydyacTBOBaTh B pa3paboTke U KOH(UTypUpOBaHUU
IPOrPaMMHO-AIIAPATHRIX CPEJCTB 3aIUTHl HHPOPMAIIHH, BKIFOYAs 3alIUIICHHBIC
OTIEpAIIMOHHBIE CUCTEMbI, CUCTEMBI YIIPaBJIeHUs 0a3aMH JTaHHBIX, KOMIIbIOTEPHBIE
CETH, CHCTEMbl aHTHBUPYCHOW 3aIlllUTBI, CPEICTBA KPUITOTPAPUICCKON 3aIIUTHI
urdopmarmu (ITK-5);
- CHOCOOHOCTBIO TIPOBOJUTH CPABHUTEIBHBIM aHAM3 W OCYIICCTBIATH
000CHOBaHHBII BBHIOOP MPOrPaMMHO-AMIAPATHBIX CPEJICTB 3alIUTHl MHPOpMAIINH
YUETOM COBPEMEHHBIX M TEPCIEKTUBHBIX MAaTEMaTHYECKHMX METOJOB 3aIllUThI
undopmarmu (IICK-2.5).
3nanu B pe3ynbraTe 0cBOSHUS TUCIUTIINHBI CTYACHT JOJIKCH
A, YMeHus u F—
HAGHIKU, OCHOBHBIE CPEJICTBA U METOIbI aHAJIM3A MPOTPAMMHBIX PeaJIU3aIIHHA.
noaydaemoie ymenv:
6 npoyecce MIPUMEHSITh CPEJICTBA aHTUBUPYCHOM 3aIIUTHI U 00HAPYKCHUS BTOPIKESHUH.
usyuenA enademy:
OUCYUNTUHDBL .
HaBBIKaMH aHAJIN3a MPOTPAMMHBIX pPeaTU3allni.
Kpam ConeprxaHre OCHOBHBIX pa3/iesioB (TeM) Kypca
Kast Pa3zaen 1. AHAJIN3 TIPOT'PAMMHBIX PEAJIM3AITAI
xapax Tema 1. AHaJIM3 IPOrPaMMHBIX peajin3anui
mepucmuxa 3amaya aHaJM3a MPOTPAMMHBEIX peaau3anuid. MeToJ 3KCIepUMEHTOB,
VueOH | CTATUYECKUH METOJl, JAMHAMUYECKUU MeToA. [IpuHIuMnBl (QyHKIHMOHUPOBAHUS
ot oTIauMKOB. DaKTOPBI, OrPAHUYUBAIONINE BO3MOXXHOCTH OTJIATIUKOB. METOIBI
oucyuniunsl | IOUCKa (QYHKIUI 3alUTHl B MAIlIMHHOM KOJE: METOJ MasKoB, MeToa Step-Trace.
(ocHo8HbIE Anamu3 TOTOKOB JaHHBIX. (OCOOGHHOCTHM aHajdM3a OBEpJICHHOro  Koja,
O10KU u | mapamnenbHoro kKoma. (OcoOeHHOCTM aHanmM3a MAIIMHHOTO KoJa B cpeje,
membl) YIPABISIEMON COOOIICHUSIMHU.

Paznea 2. 3AIIIUTA ITPOT'PAMM OT U3YUEHUSA
Tema 2. 3amuTa nporpamMm ot U3y4eHHst
3ammTa 0T au3acceMOnIMpoBaHuUs. 3amMra  OT
BCTPauBaHMsI 3aLUTHI B IPOrpaMMHOE 00eCIIeUeHHE.
Pasnea 3. IPOI'PAMMHBIE 3AKJIAJIKHA

oTinagku. MeToasl
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Tema 3. IIlporpammMHubIe 3aKJIATKU
[lonartue mnporpamMuoi 3akmanku. Kiaccupukamuss HporpaMMHBIX
3aKkinafiok. Mogens  «HaOmoAarenb»:  MOAYJbHAas — CTPYKTypa  3aKJIaJKu,
opranuzansi WH(POPMALMOHHOTO B3aWMOJICHCTBUS MEXAY KIHMEHTCKOH |
CEpBEpHOM dYacTAMHU. MoJenp «IepexBar»: IEepPeXBATYMKU I1apoJIel IEpPBOro,
BTOPOTO M TPETHETO POJa, 3allUTa OT MEPEXBaTUYMKOB IapoJield IEPBOrO pojaa B
Windows, cpenctBa W METOABI IIepexBaTa CeTeBOro Tpaduka, Iepexsar
oOpallleHui 1Mob30BaTeNsl K JOKYMEHTaM, 3JIEKTPOHHOH 110YTE U BEO-CTpaHULIAM.
Mognenp  «UCKaXeHHE»:  NPUMEHEHHE  IPOrPpaMMHBIX  3aKIAJOK Ul
HECaHKI{MOHMPOBAHHOI'O NOBBILIECHUS IOJTHOMOYUHN I0JIb30BaTEIS.
Tema 4. BHegpeHne NPOrpaMMHbIX 3aKJIA0K
[Ipennocsiiku K BHEAPEHUIO MPOrPAMMHBIX 3aKIaloK: YS3BUMOCTH
OPOrpaMMHOr0  OOECledYeHus,  YSI3BUMOCTH  MOJUTHKM  O€30IacHOCTH,
YenoBeyeckuit (pakrop. MeTo 1l BHEAPEHHSI TPOrPAMMHBIX 3aKJIaJI0K: MACKHPOBKA
noJ «0e300uHOE» MPOrpaMMHOE oOecredeHue, MojJAMeHa, IpsIMoe U KOCBEHHOE
aCCOLIMHMPOBAHUE.
Tema 5. IlpoTuBoAeiicTBHE NPOrPAMMHBIM 3aKJIAJKaAM
Metoapl  BBISBICHMS  IPOrPaMMHBIX — 3aKJIaJ0K: CHUTHaTypHOE U
IBPUCTUYECKOE  CKAaHUPOBAHUE,  KOHTPOJb  IEJIOCTHOCTH,  MOHUTOPUHI
MH(POPMALIMOHHBIX MOTOKOB, U30JMPOBAHHAs MPOrpaMMHas cpejia, MIporpaMMHbIe
JOBYIIKA. [IpUHIMIIBEI TIOCTPOCHUSI TONUTUKK O€301MacHOCTH, O00ecreunBaromeit
BBICOKYIO 3aIUIIIEHHOCTb OT IIPOIPaMMHBIX 3aKJIa/I0K.
Tema 6. KoMnblooTepHble BHpPYCbI KaK 0COOBIH KJacC NPOrpaMMHBIX
3aKJIAIOK
bunapueie  Bupycht  Windows u  Linux: cTpykTypa, TOPSIOK
VMHULMAIN3AalHMY, AJITOPUTMBl TIOUCKA U 3apaXxeHUs KepTBbl. CETEBbIE BUPYCHI:
OHJIAalH-BUPYCBI, IOYTOBblE BUpPYCHI, IM-Bupycbl. CKpUNTOBBIE BUPYCHI:
makpoBupycsl, shell-supycs, HTML-Bupycbl. KomOuHupoBaHHBIE BUPYCHI.
CpenctBa U METO/IbI MAaCKHUPOBKHM BUPYCOB U MPOTHUBOJEHCTBUS aHTUBUPYCHOMY
IIPOrPaMMHOMY 00eCIeYeHnIO: CTEJIC-TEXHOJIOTUH, noJanuMopdHbIe
npeobpazoBaHus Koja.
Tematuka 1a60paTopHBIX padoT
Temal.
1. Amnanu3 nporpaMMHBIX peaqu3aliii MeToJOM SKCIIEPUMEHTOB.
AHanau3 TporpaMMHBIX pealu3aliil CTaTUYECKUM METOOM.
3. AHanu3 NporpaMMHBIX pealn3aluii AMHAMHUUYECKUM METOIOM.
Tema 2
3ammra oT AU3acceMOIUPOBAHMUS.
5. 3ammra oT OT/IaI4YHKA.
Tema 3
6. Mopens «HAOIIOAATEbY.
7. Mopenp «mepexBaTy.
8. Mogenp «MCKaxKeHNE.

N

&

Tema 4

9. Mertoapl BHEIPEHUS TPOTPAMMHBIX 3aKJIa]IOK.
Tema 5

10. MeTtobI BBISBIICHUS TIPOTPAMMHBIX 3aKJIaJI0K.
Tema 6

11. Opranuzarusi aHTUBUPYCHOM 3aIUTHI paboYeii CTaHITUH.

Tpyoo
éMKoCcmb

(e /

3 3E/ 108 yaca.
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yacwt)

Dopm 3a4er
a umoz208020
KOHMPO/is
3HaHUU

AHHOTaIWs y9eOHOM TUCITUTUINHBI
Vyeonas qucuumummia «OCHOBBI HIOCTPOEHUSA SAIIMIIEHHBIX BA3
JTAHHBIX»

Lenv JucuunnuHa «OcHO6bl nOCMpOeHUA 3aUiUUEHHBIX 0a3 OAHHBIX» UMEET
usyueHus 1eJIbI0 O0YYHTh CTYACHTOB MPUHIIUIIAM obOecriedeHusi 6e30MacHOCTH HH(POpMAIH B
oucyuniunsbl | aBTOMaTU3UPOBAHHBIX CHCTEMAaX, OCHOBY KOTOPBIX COCTABIIAIOT 0a3bl JaHHBIX, J1aTh

HaBBIKU paboThl co BcTpoeHHbIMU B CYB/l cpencTBaMu 3amuThl, a TakkKe MOKa3aTh
BO3MOJXKHBIE ITYTH IOCTPOSHUS COOCTBCHHBIX MEXaHM3MOB 3alllUTHl HHPOPMAIH B
ANC c CYBU.

Komn [Iporiecc mM3ydeHus: AMCUMIUIMHBI HANpaBieH Ha (HOPMUPOBAHHE CIIEIYIOIINX
emeHyuu, KomnemeHnuuii.
gopmupyemvl - CITOCOOHOCTRIO pa3pabaTbiBaTh (HOpPMaAIbHBIE MOJIETH MOJIUTHK O€30MacHOCTH,
e 6 | IOMUTUK  YIOpaBICHHUS  JOCTYIOM M  HH(QOPMAIIMOHHBIMH  IMOTOKaMH B
pe3yiomame | KOMIIBIOTEPHBIX CHCTEMaX € y4eToM yrpo3 0ezomnacHoctu nadopmanuu (OI1K-9);

oceoe - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHYECKHX M IKCIHEPUMEHTAIbHBIX
HUs HAy4YHO-UCCIIEI0BATENIbCKUX paboTax IO OLEHKE 3allMIIEHHOCTH HMH(OpMaluu B
oucyuniunsl | KOMIIBIOTEPHBIX CHUCTEMaX, COCTaBISATh HAyYHBIE OTYETHI, 0030pHI MO pe3ylbTaTaM

BhINOJHEHUs uccnenopanuii (I1K-2);

- CIMOCOOHOCTHIO MPOBOAUTH aHAIHM3 OE30MAaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBHE OTEUECTBEHHBIM U 3apyOCXHBIM CTaHIapTamM B  00JacTu
KoMIbioTepHO# 6e3omacHoctH (ITK-3);

- CIOCOOHOCTBIO Y4acTBOBaTh B  pa3paboTke U  KOH(PUIYpUPOBAHUU
MIPOrPaMMHO-AIIAPATHBIX CPEJICTB 3alIUTHl MHQOpPMAIIMK, BKIIOYas 3allUICHHBIC
OTIEPAIIMOHHBIE CUCTEMBI, CUCTEMbI yIpaBlIeHUs] 0a3aMu JaHHBIX, KOMITBIOTEPHbBIC
CETH, CHCTEMbl aHTHBUPYCHOW 3alllUThI, CPEACTBa KPUOTOTpadUuecKOil 3aluThl
urdopmarmu (I1K-5);

- CIOCOOHOCTHIO TPOBOAWTH CPABHUTENBHBIA AaHAU3 U  OCYIIECTBISTH
000CHOBAaHHBIN BBHIOOpP MPOTPaAaMMHO-AMMAPATHBIX CPEJICTB 3alIUThl WH(POpMAIIUU
Y4E€TOM COBPEMEHHBIX M TMEPCHEKTHUBHBIX MAaTEMaTHYECKUX METOJO0B 3allUThl
urdopmarmu (IICK-2.5).

3nanu B pesynbrare uzydeHuss AUCHUIUIMHBI «OCHOBBI OCTPOEHUS 3aIIUIIICHHBIX
A, YMeHus U | CUCTEM YIpaBlieHUs 0a3aMH JTaHHBIX» CTYJIEHT JOJKEH:

HABbIKU, 3HATH.

noaydaemoie ® OCHOBHBIC yrpo3bl 0€30MacCHOCTH WHGOPMAIMK U MOJCIH HapyIIUTENs B
6  npoyecce KC;

Uusyuenus ® OCHOBHBIC BHUJBI TIOJUTHUK YIMPaBIEHUS JOCTYIIOM W HH()OPMAIMOHHBIMHU
OUCYUNTUHDL motokamu B KC;

®  XapaKTEPUCTHKH U THIIBI CUCTEM 0a3 TaHHBIX;
e (u3HYeCKyIO OpraHu3aluio 06a3 JaHHBIX U MPUHLIUIIBI (OCHOBBI) UX 3aIIUTHI;
e CpeiacTBa W METOABI XpaHEHUS M TIepeJadyd ayTeHTH(PUKALMOHHOM
uHpOpMaINu;
e TpeOOBaHUS K MTOJICHCTEME ayIUTA U MOJUTHKE ayIUTa;
yMeTb:
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e (hopmarn30BaTh MOCTABJICHHYIO 3a/1a4Y;

e pa3pabaTeIBaTh MOJCIIH YIPO3 U MOACIIH HapymuTens 6ezonacHocTa KC;

e pa3pabarbiBaTh 4YacTHBbIC NOJUTHKH Oe3zomacHoct KC, B TOM wmcre,
MIOJINTHKY YIPABICHUS TOCTYIIOM U HH()OPMAITMOHHBIMH TOTOKAMH;

® OpraHu30BBLIBATh YAAJCHHBIN JOCTYI K 0a3aM JaHHBIX;

® TI0JIb30BAThCS CPEACTBAMU 3aIUTHI, peaoctasisieMmbiMu CYB/I;

BJaJ€eTh.

® METOJIaMH M CPEACTBAMHU BBIsBIICHUs yrpo3 6e3omacHocty KC;

e MeromamMu  MojenupoBanus  OesomacHoctu  KC, B TOM  uyuce,
MOJICTTUPOBAHUS YIIPABJICHUS TOCTYIIOM W MH(POPMAIMOHHBIMU TTOTOKAMHU B
KC;

® HAaBBIKAMM aHAJIM3a NPOTrPAMMHBIX PEATU3ALUN.

Kpam
Kast

xapax
mepucmuxa

yuebH
ou
OUCYUNTUHDBL
(ocHo8HbIE

On10KU u

membl)

CogeprkaHre OCHOBHBIX pa3/iesioB (TeM) Kypca

Tema 1. Ilocmanosxka 3adauu obecneueHus UHPOPMAUUOHHOU
be3onacnocmu 6a3 OAHHbBIX.

Oransl HAyYHOTO (dhopmMupoBaHus po0OIIeMbI obecrieyeHus
uHPOpPMaMOHHON Oe3omacHOCTH 0a3 maHHbIX. Kpurepun kaudecTBa 0a3 JaHHBIX.
CymHocTh noHATUs Oe3omacHOCTH 0a3 JaHHBIX. OCHOBHBIE MOAXOABI K METOJIaM
IIOCTPOCHHUS 3alIMILEHHBIX HH(OPMALIMOHHBIX CHUCTEM. ApPXUTEKTypa CUCTEM
ynpaBineHuss 0azamu  gaHHbIX. CTpykTypa  CcBOicTBa  HMH(OpPMALMOHHOU
Oe3omacHoCTH 0a3 JaHHBIX

Tema 2. Yepo3vl unghpopmayuonnoii 6ezonacnocmu 6a3 OAHHBIX

Hcrounnku yrpo3 wuHpopmamum 6a3 naHHbIX. Kiaccupukamus yrpos
uH(pOpMalMOHHON Oe30macHOCTH 0a3 MaHHBIX. YTPO3bl, CHEHU(PUUHBIE TSI CUCTEM
ynpasiaeHus 6a3zamu AaHHbIX. OOBEKTH M CYOBEKTHl Mojenell MH(OpMalnOHHON
Oe3omacHocTH 0a3 nanHbix Ha mpuMepe CYB]] Oracle.

Tema 3. llonumuka 6e3onacnocmu 6a3z OAHHBIX

CymHocTs monuTHKM Oe3omacHocTd. Llenp Qopmanuzanuy MOTUTHKH
6e3omacHocTH. [IpUHLMIBI MOCTPOEHMS 3AlUIIEHHBIX CHUCTEM 0a3 JlaHHBIX.
Crparerus npuMeHeHUs CpeACTB o0ecnieueHst HHOPMaIMOHHOIN 0€301MacHOCTH.

Tema 4. Amaku, cneyuguunsie 011 6a3 0aHHBIX

[Togbop W MaHUOYISAIUS C MApONsIMH KAk  METOJ  peaiu3aluu
HECaHKIMOHMPOBaHHBIX IMpaB. HemneneBoe pacxogoBaHHE BBIYUCIUTEIbHBIX
pecypcoB cepsepa. Hcnone3oBanne TPUITEPOB JUTSt BBITIOJTHEHUS
He3aIuIaHUPOBaHHBIX QyHKIMi. Mcmonp3oBanne SQL-wHBEKIIMU U1 HEIITATHOTO
MCIIONIb30BaHUs IPOIEAYp U QYHKITUH.

Tema 5. Ananuz memodoe  aymenmuguxkauyuu  y4acmHuKos
ezaumooeiicmaus 8 npoyecce 00padomku 6a3 OAGHHbBIX.

AyTeHTU(]UKaIMs, OCHOBaHHAs Ha 3HAHUM U 3alllUTa OT KOMIIPOMETAIuU
naposieil. AyTeHTH(UKAlMg, OCHOBAaHHasS Ha HAIWYUHM, W 3aIlIdTa OT
KOMIpoMeTanui.  AyTeHTU(UKalMs,  OCHOBaHHass  Ha  OMOMETPHUYECKHX
XapakTepucTukax. AyrteHtudukanus mnonb3oBatenei B Oracle.  Breminss
ayTeHTH(uKanus  moip3oBateneir  Oracle.  AyreHtudukanus Ha  OCHOBE
UHPPACTPYKTYPhI CEPTU(DUKATOB.

Tema 6. Memoowt OuckpeyuoHHo20 pa3zpanuienus 00cmyna

Peanm3anus Mojienu JUCKPEIMOHHOTO yrpaBieHus ngoctyrnom B Oracle.
ba3oBoe moOHATHE CHCTEMbl pa3TpaHUYEHUsS  JOCTyNa —  IPUBHIETHH.
[IpenocraBnenue cucteMHbIX npuBwieruil. IlpenocraBnenue npuBuieruii Jocryna
K 00beKTy. OTMEHA MPUBUIICTHM.

Tema 7. Ponu u pazzpanuyenue 0ocmyna Ha 0CHoge poJieil.

ba3oBas posneBas MoJienb pasrpaHUyeHHs 10cTymna. PaciupeHHble poieBble
Mozenu. YmuparieHue mnpuBmierusiMa ¢ nomombeio poneir B CYBJ] Oracle.
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VYnpasieHue 10n1yCTUMOCTBIO UCTIOJb30BAHUS POJICH.

TexHonorus obecrnieueHus KOH(UICHITNATLHOCTH CUCTEMBI
pacrpezieieHHbIX 06a3 TaHHBIX HAa OCHOBE POJIEBOI MOJIENIN AOCTYIIA.

Tema 8. Peanuzayus manoamnou mooeau oocmyna ¢ CYbJ] Oracle

Peanuzanus mangataoit moxenu goctyna B CYBJ] Oracle

Tema 9. lHHTughposanue r3nemenmos 6a3 0annwvix

udpoBanre qaHHBIX ¢ HESIBHBIM 3a1aHueM kimoua. [llndpoBanue manHbIx
C SIBHBIM 33JIaHUEM KJTI0Ya.

Tema 10. Cmamuueckaa u OuHamMuueckas NpPoeepKa 0ZPAHUYEHUI

uenocmuocmu
Cratudeckas ¥ JUHAMUYECKasl MPOBEPKa OrPaHUYCHHIH 1IEJIOCTHOCTH.
Tema 11. Obecneuenue CO2N1ACO06AHHOCMU OanHbIX 8

MHO20NO0NBb306AMENLCKOM pedcume 00padomxu.

[lonstue Ttpansakuuu. IlapannenbHas o0pabOTKa JaHHBIX W YPOBHHU
u30JAUH. THUIbI OJOKHPOBOK.

Tema 12. Ananu3z exnouarouieii uHppacmpykmypel.

ApXUTEeKTypa cepBepa C MO3UIMHA aJMUHHCTpaTopa Oe30MacHOCTH.
VYnpasiaeHne NPOCTYHNIMBAIOIIAM  IMPOLECCOM.  YTPABICHHWE  JIOCTYIHOCTHIO
TabnuHbIX obmacteil. Tema 13. Aynut cuctem 0a3 nansbIxX. [IpuauHbI mpoBeaeHNUS
aynura. OOmias xapakrtepuctuka cpeiacts aynuta CYBJ[.  AyauT cucTeMHBIX
cooObrtuii B Oracle. Ayaut coObITHi, CBA3aHHBIX C IOCTYIOM K 00bekTy. OOpaboTka
JNaHHbIX  ayaurta. [IpekpameHue  peructpauuu  coObITMid.  Bo3moxkHocTH
u3buparenpHoro ayaura B Oracle.

Tema 13. Ayoum cucmem 6a3 OaHHbIX.

[Ipuuunel npoBenenus ayaurta. OOmas xapakTEpUCTHKA CPEICTB ayauTa
CYBJl. Aymut cucremubix coObituii B Oracle. O6paboTka daHHBIX ayauTa.
[Ipekpamienue peructparuu coObITHI. Bo3MoXXHOCTH W30UpaTeNbHOTO ayauTa B
Oracle.

TemaTuka m1abopaTOpHBIX pabOT

e AHaiUM3 METOJNOB AayTEeHTU(UKALUU yYaCTHUKOB B3aUMOJICHCTBHUS B
nporiecce 00padoTku 0a3 TaHHBIX
MeTobl TUCKPEMOHHOTO Pa3rpaHUYeHUs JOCTyNa
Ponu u pasrpaHuyeHue 10CcTyna Ha OCHOBE poJieit
[IudpoBanue 51eMeHTOB 0a3 JaHHBIX.
Peanuzanus mannatHoi mozenu gocrymna B CYB/] Oracle
CraTnueckas ¥ JUHaAMUYecKasi IPOBepKa OrpaHUYEHUH LEITOCTHOCTH
ObecnieueHne COTMACOBAaHHOCTH JAHHBIX B MHOTOIOJIb30BaTEIbCKOM
pexxume 00paboTKu
AHanu3 BKIIIoHaroeil uHGpacTpyKTyphl
e Aymut cucteM 6a3 TaHHBIX

Tpyoo
EMKOCMb

(e /
uacwl)

3 3ET /108 yaca.

Dopm
a umozogoco
KOHMpOs
3HAHUU

3averT
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VYyeOHas AUCUMIIMHA «3alMTA JAHHBIX B rOCY1apCTBEeHHbIX HH(POPMAIIHOHHBIX

CHCTEMAaX»

Henv Hucuunnuna «3auguma OAHHBIX 6 20CYOAPCMEEHHBIX UHOOPMAUUOHHBIX
UsyHeHUA cucmemax» WMEET LeJdbK HW3yYEHUs JUCHUIUIMHBI «3alluTa JaHHBIX B
oucyunmiHsl TOCY/IapCTBEHHBIX HMH(DOPMAIIMOHHBIX CHCTEMax» SBJSETCS TEOpETHYECKas U

IIpaKTUYEeCKasT MOJATOTOBKA CIELHUAIMCTOB K JIESITEIBHOCTH, CBSI3aHHOM C
KOMIUIEKCHBIM aHAJIM30M BO3MOKHBIX YIrpOo3 M CO3JaHHEM aJICKBaTHOM MOJEIIH
HapyIluTeNsl, MOCTAHOBKOW KOHKPETHBIX 3aJad 3aJaHHOM CTENEHH CI0XKHOCTU B
pamkax  Momenw  anus  oOecrmeueHuss — WH(pOpManHMOHHONW — 6e30MacHOCTH
aBTOMAaTU3UPOBAHHBIX CHUCTEM, OTHOCALIUXCSA K KATErOpUud TIOCYIapCTBEHHBIX
WH(OPMAIIMOHHBIX CUCTEM, a TAKXKE COJIEHCTBUE (yHIaMEHTAIU3AINHA 00pa30BaHUS
Y pa3BUTHUIO CUCTEMHOI'O MBIIUIEHUS.

Komn [Ipouecc m3ydeHHs NUCUUIUIMHBI HANpaBlieH HA (OpPMHUpPOBAHHUE CIICTYIOIIUX
emeHyuu, KomnemeHnuuii.
gopmupyemvl - CIIOCOOHOCTRIO pa3pabarbiBaTh (hOPMaAIbHBIC MOJIETH MOJIUTHK O€30MacHOCTH,
e 6 | IOMUTUK  YIpaBICHHsS  JOCTYIOM M  HHPOPMAIMOHHBIMM  TMOTOKaMH B
pesyribmame | KOMIIBIOTEPHBIX CUCTEMaXx C y4eToM yrpo3 Oe3zomacHoctd uapopmaruu (OITK-9);

oceoe - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHYECKHX M IKCHEPUMEHTAIbHBIX
HUs HAy4HO-UCCIIEIOBATENLCKUX PaboTax IO OLICHKE 3alIUIICHHOCTH WH(OpManuu B
oucyuniunsl | KOMIIBIOTEPHBIX CUCTEMaX, COCTABISITh HAyYHBIE OTYETHI, 0030pHI MO pe3ysbTaTaM

BbINIOJHEHUs uccnenopanuii (I1K-2);

3nanu B  pesynbrare  u3ydeHUs ~— OUCHUIUIUHBI  «3awuma  OAGHHBLIX 6

A, YMeHUs U | 20Cy0apCcmeeHHbIX UHPOPMAYUOHHBIX CUCIEMAX» CTYICHT JI0JHKEH:

HABbIKU, 3HATH!

noxyuaemvie | MECTO M POJIb MHOOPMALMOHHOH 0€30IIaCHOCTH B CHCTEME HALMOHAIBLHOH O€30MaCHOCTH
6  npoyecce | Poccuiickoii ®denepaiun, OCHOBbI TOCYAaPCTBEHHON “H()OPMAIMOHHON  TTOJINTHKH,
usyueHus CTpaTeruio pa3BuTHs HH(pOpManMOHHOro oobmectBa B Poccuu; 3aKoHOIATEIHCTBO
Oucyunumbl Poccuiickoit denepanyy, rocylapCTBEHHbBIE CTaHAAPTbI U HOPMAaTUBHBIE JOKYMEHTHI IO

3ammTe  MH(QOpPMAlMK, OCHOBHBIE  OOIIEMETONOJIOTMYECKUE  MPUHIMIBI  TEOPHH
WHPOPMAITMOHHOW  OE30MacCHOCTH  NMPUMEHHTEIBHO K  3alUTe TOCYAapCTBEHHBIX
WH(POPMAIIMOHHBIX CHCTEM; CTaHAAPThl M HOPMATHUBHBIC JIOKYMEHTHI [0 3alUTe

UHGOPMAIUH, B TOM YKCJIC HOPMATHBHBIC ITPABOBBIC aKThl U HOPMATHBHBIC METOIUYCCKHE
mokymeHtamu  DepepanbHoil  ciayxkOb1  OesomacHocTHm  Poccwiickoit  Denepanum,
DenepallbHONM CITYKOBI M0 TEXHUYECKOMY U SKCIIOPTHOMY KOHTPOIO NMPUMEHUTENBHO K
OpraHM3alMy 3alllMThl T'OCYIAPCTBEHHBIX HH(DOPMAIMOHHBIX CHUCTEM; KiacCU(UKAIIHIO
CPEJIICTB 3allUThl WH(POPMAIIMU, YCIOBHS CEPTH(UKAIIMH CPEICTB 3aIlUThl WH(OpMAIUH,
TpeOOBaHUs MO BHIOOPY CPENICTB 3aIIUTHl HHPOPMAIIMH B COOTBETCTBHH C YCTAHOBJICHHBIM
KJIACCOM TOCYJapCTBEHHON MH(POPMAIIMOHHON CHCTEMBI.

YMeTh: KinaccupUIMPOBaTh 3alIUIIAEMYI0 HHGOPMAIMIO MO0 BUAAM TalHBI W CTENCHSIM
KOH(HUIACHIIMAIBHOCTH; CUCTEMAaTU3UPOBATh HH(POPMaILHI0, (OPMYIUPOBaTh TPEOOBAHMS K
3aIIHIIaeMbIM CHCTEMaM Ha OCHOBE TpeOOBaHWI HOPMATHBHBIX M TPABOBBIX JTOKYMEHTOB,;
CHUCTEeMAaTHU3UPOBaTh WHGpOpMAIWIO, (popMynupoBath TpeOOBaHHA K  3allUIIAEMBIM
rOCy/IapCTBEHHBIM WH(POPMAIIMOHHBIM CHCTEMaM Ha OCHOBE TpeOOBaHWUI HOPMATHBHBIX U
MPaBOBBIX JOKYMEHTOB, OpPraHW30BaTh BEIOOp, BHEAPEHHWE U OJKCIUIyaTalldi0 CPEACTB
3amuThl MH(pOpPMANWHK, aTTECTAlUI0 1O TpeOOBaHMSAM O€30MacHOCTH; pa3padaThIBaTh
MOJICTIM YTPO3 W HApyIIUTENs WH(OPMAIMOHHBIX CHCTEM, OleHUBaTh 3()(HEKTUBHOCTH
CPEIICTB M METOZOB 3allMThl WH(POPMAIMK, ONPEACNIATh NPUYHMHBI, BUIBI, UCTOYHUKH U
KaHAJIBI YTEUKH, WCKaXEHUS WHGOpPMAIMH, OICHUTH CTEIeHb HAIC)KHOCTH CHCTEMBI
3alIUThl, TPOBOAUTHL OOOCHOBAaHHWE M BHIOOP pPAIMOHAILHOTO PEIICHUS IO BEIOOPY
MPOrPAaMMHBIX W TPOTPaMMHO-ANIMAPaTHBIX CPEACTB 3allUThl WHGOPMAIMU C yYETOM
peann30BaHHBIX B HUX MAaTEMAaTHIECKUX METOJIOB.

BJIA/1ETh.
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npo(heCCHOHANBHON TEepMUHOJIOTHEH B 00JacTd WHGOPMAIMOHHONW 0€30MacHOCTH;
CpeICTBaMH MOWCKA, METOIaMU 0000IIeHNsI HOPMATHBHBIX I METOJMYECKAX MAaTEPHAIIOB B
cdepe cBoeil npodecCHOHaTBHOM eTETLHOCTH; CPEACTBAMH MTOMCKa, 0000IIEHHI HAyYHO-
TEXHHYECKOW MH(POpPMAIIMK, HOPMATHBHBIX M METOJMYCCKUX MATEPHAJIOB, OIBITA B cdepe
cBOel mpodeccHOHATFHONW NesSTeNFHOCTH, Pa3paboTKH WHCTPYKIMN aJIMUHUCTpATOpaM M
MOJIF30BATENSIM TOCYIAPCTBEHHBIX MHPOPMAIIMOHHBIX CHCTEM; MPAKTUIECKUMH YMEHHSIMH
pa3pabOTKM M BEACHUS TEXHHYCCKOW JIOKYMEHTAIlMM WH()OPMAIIMOHHBIX CHCTEM,
HACTPOMKU CPEACTB 3aIUThl MH(OPMAIMU TPUMEHHUTEIHHO B YCTAaHOBJICHHOMY KIIACCY
CHCTEMBI.

Kpam
Kas

xapax
mepucmuxa

yueoH
oul
OUCYUNTUHBL
(ocHo6HbIE

O10KU u

membl)

Conep:xaHue OCHOBHBIX pa3iesioB (TeM) Kypca
Tema 1. UadopmannmonHas 6€301aCHOCTD B CUCTEME HAITMOHAJLHON 0€30IacHOCTH
Poccwuiickoit @eneparpm. CtaHAapTel B 00JIACTH 3aIIUTH HH(DOPMAIIMK TOCYIapCTBEHHBIX
WH(POPMAITUOHHBIX CHCTEM

OcHoBable monokeHust JlokTpuHbl HWH(pOpMaMoOHHOW Oe3omacHocTH PO,
Haumonanbubie untepecsl PO. Yrpo3sl nHpopmanmonnoit 6ezonacaoctu PO. Mcrounuku
yrpo3 wuH(popMalMoHHOW Oe3omacHoctn P®. [ocynmapcTBeHHass cucTeMa  3allUThI
nHpopMmarn. CtpaTerusi HalMOHAIBHOUM Oe3omacHocTH Poccuiickoit @exeparmu no 2030
roga. Crparerusi passutus HH(pOpManuoHHoro odbmectsa B P®. Buapl unnpopmanum,
nojuiexamend 3ammre. Kiaccudukanus (akTopoB, BO3ACHCTBYIOMIMX HA 3alIAIIAEMYIO
uapopmarmro  (I'OCT P 51275-2006). llpakthyeckue TpaBWiIa  YIPaBICHHS
nHpopmarmonHoit 6e3onacaocTeio (COCT P UCO/MOK 17799-2005). 3anaun u HyHKINH
noJpasesieHUH 110 3aIuTe HHGOpMaIK ToCy1apcTBEHHOTO OpraHa.

Tema 2. Knaccudukanusi rocy1apCTBEHHBIX HH()OPMALMOHHBIX CHUCTEM. YTPO3BI
Oe3onmacHOCTH HHGOOPMAIIMOHHBIX cUCTeM. MoJeNu yrpo3 U HapyIIuTesl.

OenepanbHpiid  3akoH  or  27.07.2006 N 149-®3 "O6 wuHbpopmanuwy,
WHQOPMAIMOHHBIX TEXHOJOTHAX U O 3amurte nHpopmanuu". [Tocranornennem ot 06 uros
2015r. Ne676 ytBepxkaeHsl «TpeboBaHMA K MOPSAAKY CO3AaHUS, DPa3BUTHs, BBOJA B
SKCIUTyaTallMio, OJKCIUTyaTallkd W BbIBOJA W3 O3KCIUTyaTallkd TOCYJapCTBEHHBIX
WHQOPMAIMOHHBIX CUCTEM M JABHEHWIIEr0 XpaHEeHUs cojepiKalleiics B ux 0azax JaHHBIX
uHpopmarmu. Kraccupukanys rocylapcTBEHHBIX HH(QOPMALMOHHBIX CHUCTEM. YTPO3BI
6e3onacHocty HHGOpPMaUMOHHBIX cucTeM. Kitaccudukamus yrpo3. Moaenu HapymuTens 1
TUMAYHBIC aTaku. AHAIN3 pUCKOB. MoJiens NeHCTBUN BEPOSITHOTO HAPYIIUTENSI U MOJIEITH
yrpo3. Knaccudpukanust ocHOBHBIX BHIOB arak. CereBas (KOMIIBIOTEpHAs) pa3BelKa.
IIpuMeps! ceTeBBIX aTax.

Tema 3. 3amura nHGOpPMAMKU B TOCYJapCTBEHHBIX MH()OPMAILMOHHBIX CHCTEMax
OT YTE€UYKHU 10 TEXHUYECKUM KaHaJaM.

TexHu4yeckre KaHaNbl yTeuykd HH(OpMAaNuu. XapaKTepUCTHKA KaHAJa YTeUKH
unpopmaimu 3a cyer [IOMUH. Knaccudukaiius 3aeKTPOHHBIX YCTPOKMCTB IepexBaTa
uHGOpPMAIH, @ TOM YKCJIE BHEAPSIEMbIX B CPEACTBA BRIYMCIUTEIIbHOM TeXHUKU. CpeacTBa
Y METOJIbI 3aIUTHl OT YTEUKH 10 TEXHUYECKUM KaHajaM.

Tema 4. Metoapl W cpeicTBa 3alUThl HH(POpMAIMM B TOCYAapCTBEHHBIX
MHPOpMaMOHHBIX cucTeMax. CepTuduKanus CpencTB 3amuThl HHpopMauuu. Buidoop
CpeJCTB 3amuThl HMH(OpMANWK, HACTPOWKAa MEXaHW3MOB 3allUThl WHQOpPMANUH B
COOTBETCTBHH C KJIACCOM MH(POPMAITUOHHON CHCTEMBI.

OcHOBHBIE NPUHIUIIBI CO3JJaHUA KOMIIJICKCHBIX CHCTEM 3allUuThI I/IH(i)OpMaI_II/II/I.
0030p CpeACTB M METOA0B HMH(OPMAIMOHHON/KOMITBIOTEPHOH Oe30macHoCcTH. Monaenu
ynpasieHus 1ocTyrnoM. KoHTponb mpas poctyna.

Knaccugpukarnms u TpeOoBaHUS K HACTPOWKE MEXaHHM3MOB CPEJCTB 3alllUTHI
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UHGOPMAIUH, TPUMEHSIEMBIM B TOCY/IaPCTBEHHBIX HH()OPMAIIMOHHBIX CUCTEMAaX:

- TIPOTPaMMHBIX M TPOTPAMMHO-TEXHHUUYECKHX CPEJCTB 3alIUTHl WHPOPMAIMH OT
HECaHKIITMOHUPOBAHHOTO JTOCTYIIA;

- aHTUBUPYCHBIX CPEJICTB 3aIIUTH HH)OPMAIINH;

- MEXCETEBBIX IKPAHOB;

- CPEICTB KPpUNTOTpahUIeCKON 3amuThl HHPOPMAIIHH;

- CPENICTB CO3/IaHus M MIPOBEPKHU AIIEKTPOHHOM MOIITHCH;

- cpelcTB OOHAPYKCHUS aTaK (BTOPKCHUIA);

- CPENICTB 3aIHUTHI CPEbI BUPTYATH3AIIHH;

- CpEIICTB KOHTPOJIS 3a JEHCTBUAMU IOJIb30BaTENCH;

- CPEZICTB aHaJIM3a 3alUIEHHOCTH.

Tema 5. TIopsaok aTTecTallMM TOCYAapPCTBEHHBIX HH(MOPMAIMOHHBIX CHCTEM I1O
TpeOoBaHUAM Oe30MacHOCTH HH(popMalu. BeaeHne TeXHUIeCKON TOKYMEHTAIUH.

[Mopsimox  arrecTaui  TOCYJApCTBEHHBIX  MH(OPMALMOHHBIX  CHUCTEM  TIO
TpeOoBaHMAIM Oe30macHOCTH HHpopMaIy. BeneHrne TeXHHIecKor JOKyMEeHTaIlH.
Tpyoo 3 3ET /108 yaca.
emMKocmo
(ze /
yacwt)
Dopm 3a4er
a umoz206020
KOHMPOJA
3HaHUU
AHHOTaNMs y4eOHOW JUCIUILINHEI
Vuebnas aucnumaa «METOIBI AJJTEBPAMYECKOM TEOMETPUHA
B KPUIITOI'PADUN»
Lenv Ilenvto ocBoeHus AUCUMILIMHBL «Memoodvl anzedpauueckoii zeomempuu 6
usy4eHus Kpunmozpaghuuy SBISETCS:
OUCYUNTUHDBL - pacmupeHue U yriayOJeHue —CHelHalM3MpOBAHHOW — anredpanyeckoi
MOATOTOBKH  CTYJEHTOB, OO€cleyuBaroueii BO3MOKHOCTb OBJIQJCHUS
CaMbIMH COBPEMEHHBIMH MaTEMaTUYECKMMH METOJAaMH HCCIIEJOBaHMS B
o0yacTy 3auThl HHQOPMALIUU U CMEKHBIX 001aCTAX;
- M3y4YCHHE T'€OMETPHUYECKOM MHTEpIpeTal anreOpaudeckux CTPYKTyp U
OBJIAJICHHE  METOJMKOW  TNEepeBoja  TIEeOMETPUYECKHMX  CBOMCTB B
asireOpandeckre U 00paTHO.
Kowmn [Ipouecc n3yueHus: AMCUUIIIMHBI HAIIpaBJieH Ha GOpPMHUPOBAHUE CIEAYIOLIUX
emeHyuu, KomnemeHuyuil'
Gopmupyemoi - CIOCOOHOCTBIO TNPUMEHSATH METOJOJIOTMIO HAy4yHBIX HCCIEIOBaHUN B
e 6 | mpopecCHOHANBHOM  JeATeNbHOCTH, B  TOM  4YHMciae B pabore  Haj
pesyiomame | MSKIUCIUILIMHAPHBIMU U MHHOBAIIMOHHBIMU nipoekTamu (OITK-4);
oceoe - CHOCOOHOCTBIO K CaMOCTOSITEIbHOMY IOCTPOCHUIO aJlTOPUTMA, MPOBEACHUIO
HUsL ero aHajIM3a U peajn3alii B COBPEMEHHBIX MporpaMMHbIX Komiuiekcax (OITK-10).
OUCYUNTUHDBL -- CIIOCOOHOCTBIO Pa3padaThIBaTh BHIYUCIUTEIbHbBIE AITOPUTMBI, peaIn3yIOIIHe

COBpPEMEHHBIE MaTeMaTHYECKUE MeTO 15l 3amuThl nHGopMmaruu (ITCK-2.1);

CHOCO6HOCTBIO CTPOUTH MaTeMaTHn4dYCCKUe MOACIn JJISA OLCHKHU
0€30TaCHOCTH KOMIIBIOTEPHBIX CHUCTEM W aHAJIM3UPOBATh KOMIIOHEHTHI CHCTEMBI
0€30MacHOCTH C MCIOJBL30BaHNEM COBpEeMEHHBIX MareMaTtudeckux meronoB (ITICK-
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2.3);
3Hanu B pesyinprare 0cBOSHUS NIUCLHHUIUIMHBI CTYACHT JOJDKECH
A, YMEHUs u F—
HABbIKU, .
nonyuacie e OIpeieNeHusT U CBOMCTBA afb(bI/IHHBIX, NPOEKTUBHEIX 1 a0CTPaKTHBIX
6 npoyecce anredpanvecKux MHOTOOOpa3uii U UX OTOOPaKEHUI;
usysenus ® HadankHEIC HOHATUA TCOPHH CXEM; )
OUCYUNIUHbL ® METOABl MOACYETA  UMCIA  TOUEK anreOpanyecknx MHOTO000pasui,
OIpeeNEHHBIX Ha/l KOHEYHBIM IOJIEM.
ymemp.
® CTPOUTH IPOEKTUBHOE 3aMbIKaHHe ad)(PUHHOIO MHOT000pa3us;
®  BBIYUCIIATH PA3MEPHOCTh U HAXOJUTH 0COObIE TOUKM MHOTOO0PA3Hii;
® CTpPOWTH A3eTa-PyHKIUIO MHOTO0OPa3Hsl HaJ KOHEUYHBIM TIOJIEM;
e OnwuceIBaTh MPOLEAYPY PEIYKIMH aNreOpandecKuX KPUBBIX HA SI3BIKE CXEM;
® JIOTMYECKH MPaBUJIBHO MBICIUTH, 0000IIaTh, aHATU3UPOBATh, KPUTUYECKU
OCMBICIMBATh HH(POPMAIIHIO, CUCTEMAaTH3UPOBATh, IPOTHO3UPOBATh, CTABUTh
UCCIIeIOBAaTEeIbCKUE 3a/lauyd U BBIOMpaTh IMYyTH HMX pELICHHWs Ha OCHOBE
MPUHLIMIIOB HAYYHOT'O ITO3HAHUS;
enaoemsy.
e METOJMKOW Iepexofa M3 KaTeropud MHOrooOpasuil u ux Mop(pu3MoB B
KaTeropuio TMoJiel anredpandeckux (yHKIMA W UX TOMOMOP(QH3MOB U
00paTHO;
e 00mIeH IpoLeaypOl peIyKIIUH anreOpandecKuX KPUBBIX Ha SI3BIKE CXEM;
® METOJMKOW NpPUMEHEHHs anreOpandeckol reoMeTpuu B 3ajaydax OLIEHKH
CTOMKOCTHU KPUIITOCUCTEM U 3(PPEKTUBHOCTH F€OMETPUUYECKUX KOJIOB;
® QAHMIMKWCKUM  SI3bIKOM HA  yYpOBHE, JOCTAaTOYHOM Uil JIEIOBOM
KOMMYHMKAIlUM, YTEHHs] W TepeBoJa TEKCTOB IO IPHUMEHEHUIO
asireOpandyecKoi reOMeTpUH B 3a/1a4ax 3allUThl HHPOPMALIUU.
Kpam CopeprkaHre OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. IIpenBapure/ibHBIC CBeICHUS U3 AJITre0pbl
xapax 3amaun U mporpaMmMa Kypca. Mecto anredpanyeckoil reoMeTpuu B Py Apyrux
mepucmuxa MaTeMaTHYeCKUX M MPUKIAJHBIX AUCHUIUIMH. McTouHMKN e€ pa3BUTHSA U 00JacTu
5 yueoH npuioxeHus. Ponp anreOpanuyeckoil reoMeTpuu B KpunTorpadpuud M TEOpHUU
gu KoaupoBaHUs. POPMBI CAMOCTOATEIBHONW pabOThl CTYAEHTOB 0 M3YYEHHIO Kypca.
(:Cc:::::::bl OcHoBHast TuTepaTypa K Kypcy.
6r0KU u IIpumeps! kosen u uaeanos. @akropuszanus no uaeany. Moayin HaJ KOJIbIOM.
membi) Anre6psl. TenzopHble npousBeneHus. PacimupeHue Konblia CKalspoB MOAYNS U

anreOpsl. IIpocTeie 1 MakcumanbHble uzeansl. Jlokanuszanus. HErepoBbl Komblia.
[enas 3aBucumocTs. OCHOBHBIE TEOPEMbI KOMMYTAaTUBHOM aireopsbl.
Tema 2. A¢pPuHHBIC M TPOEKTHBHbIE MHOT000pa3ust

Addunnoe mpoctpancTBo. ApduHHbIe anredpandeckue MHoOXecTBa. Tomomorus
3apuckoro. HMnaean addunHoro anreOpanyeckoro MHOXKECTBA, €ro CBOMCTBA.
[Tpumepsr upaeanoB. Teopema I'mnbOepra o Hynsax. AdduaHBIE MHOro0Opasus.
Paznoxxenune Ha HENpUBOAMMBIE KOMIOHEHTHI. KoopawHaTHOoe Kousblo. Teopema
['unp6epra 0 HyNAX 11 KOOPAUHATHOTO KOJIbIIA.

IIpoektuBHass  mpsimas.  [IpoekTtuBHOE  mpocTpaHCTBO.  OIHOPOIHBIE

KOOpAUHATHI. HpOCKTI/IBHOe noAmpOCTPaHCTBO. OI[HOpO,Z[HBIe MHOI'O4JICHbI H

uneansl. IlpoekTuBHBIE anreOpandyeckue MHOXKECTBa. Tomonorus 3apuccKOro.




121

Wpean mpoeKTUBHOTO aNredpandeckoro MHOXecTBa. [IpoeKTuBHBIE MHOTOOOpa3Hsl.
A¢duHHBINH KOHYC TPOSKTUBHOTO MHOXKECTBa. [IpoekTrBHas Teopema ['mipbepra o
HYJISIX. FOMOI‘CHI/ISaI_[I/ISI n ACrOMOI'CHHU3alus. HpOeKTI/IBHOe 3aMBIKaAHHC.

Tema 3. IlpeamHoroodpasus

Perynspusie  ¢yaxmun.  Mopdusmbl  kBazumadGUHHBIX — anreOpanyecKux
MHOECTB. AOGcTpakTHOE adhpunrHOE MHOT000Opasue. Omnpenenenue
PEIMHOT000pa3HsL. CpoiictBa  Tomosoruu  mpeamHoroodOpasus.  Ilone
panoHanbHbIX QyHKIMNA. JIOKaTbHOE KOJIBIO B TOUKE.

Tema 4. Mop¢u3Mbl 1 pauMOHAJBbHBIE 0TOOPAKEHHS

Mopdusmsl npenMHOro00pa3uii. Mopdu3mMbl TPOESKTUBHBIX MHOT000pa3Hii.
Panmonaneubie  oroOpaxenus. I[IpousBenenune apPuHHBIX  MHOTrOOOpa3Hii.
[IpousBenenue mpeaMHOro0Opazuii. AGCTpakTHbIe MHOrooOpasus. IIpousBenecHue
IPOEKTHUBHBIX MHOTO0OPa3Hii.

Tema 5. JlokanbHasi Teopus ajJaredpandecKux MHOroo0pasuii

[TonsiTe  pa3MepHOCTH  TpenMHOrooOpasusi.  Pasmepnocte  Kpysuis
KOMMYTAaTUBHOTO KOJbIla. Pa3MepHOCTb M CTENEHb TPAHCIEHIEHTHOCTH OIS
¢yukuuii. Ilondarue kopa3MepHOCTH mOAMHOrooOpasus. CBsi3b pa3MEpPHOCTH,
KOpa3MEpHOCTH H BbICOTHI Haeana. Cucrembl mnapamerpoB. KacarenbHoe
IIPOCTPAHCTBO K IPEIMHOT000pa3Hio B TOUKE.

Tema 6. Anredpanyeckasi reoMeTpusi Ha/l HE3AMKHYTBIM 0JIeM

OnemeHTHl OeckoHeuHOU Teopun ['amya. Paronanpable Toukn aQ(pUHHOTO MPOCTPaHCTBA
HaJ HE3aMKHYTBHIM TIOJIeM, HX XapakTepusanuu. PanuonanbHble TOYKH aduHHBIX
aﬂre6pa1/1t1601<1/1x MHOXCCTB HaJl HC3AMKHYTBIM IIOJIEM, HX XapaKTCpU3alWHU. I/Iaeaﬂ
anredpanvaeckoro MHOXKECTBA HaJl HE3aMKHYTHIM mosieM. Teopema ['mmpbepTa o HyJsX Hax
HE3aMKHYTBIM  IIOJIEM. KOOplII/IHaTHOC KOJIBIIO aJIre6paI/IquK0r0 MHOXECTBa Haj
HE3aMKHYTBIM I1OJICM.

PaLII/IOHaIIBHLIC TOYKH IMPOCKTHBHOI'O MPOCTPAHCTBA HAJA HE3AMKHYTBIM IIOJCM, HX
XapaKTepusaluru. PaHI/IOHaIH)HBIe TOYKU TPOCKTHUBHBIX aIIFeraI/I‘IeCKI/IX MHOXXECTB Hall
HE3aMKHYTBIM II0JIEM, UX XapaKTCpU3alluu. HpOGKTI/IBHaH TeOpeMa FHHBGCpTa O HYJIIX HazQ
HE3aMKHYTBIM I10JIEM.

Perynspuble GyHKIIUU Ha/l HE3aMKHYTHIM 1oJeM. Mop(pHU3Mbl KBa3UIPOEKTUBHBIX
anreOpanyeckuXx  MHOXKECTB,  ONpeAeTEHHbIE  HAJ  HE3aMKHYTBIM  IOJIEM.
PanyonanbHble QyHKIIMM HaJ HE3aMKHYTHIM ToJjieM. PanmoHanbHble 0TOOpaskeHus
Ha/Jl HE3aMKHYTbIM mosneM. llpousBenenue apPUHHBIX U  HPOEKTHBHBIX
MHOT000pa3uil HaJl HE3aMKHYTBIM TIOJIEM.

3.2. TemaTnka NPaKTHYECKUX 3AHATHI

Tema 1. PenieHre sneMeHTapHBIX 3a/1a4 M0 KOMMYTAaTHBHOM anredpe.

Tema 2. HccrenoBanne CBONCTB KOHKPETHBIX a(OUHHBIX aireOpandecKux MHOKECTB.
Hccnenoanne CBOMCTB KOHKPETHBIX MMPOCKTUBHBIX alNre0pandecKinX MHOXKECTB.

Tema 3. UccnenoBanue CBOMCTB — KOHKpPETHBIX — MopdusmoB  adpuHHBIX
anreOpanv4eckux MHOXKECTB.

Tema 4. UVccrenoBanne CBOWCTB KOHKPETHBIX MOP(GH3MOB  HPOSKTHUBHBIX
anreOpanvyeckux MHoOXecTB. lccienoBaHue CBOMCTB MMOJIEH palMOHAJIBHBIX (YHKLUI,
JIOKAJILHBIX KOJIEIl W PalMOHAIBHBIX OTOOPaXXEHHMH KOHKPETHBIX KBa3UIPOSKTUBHBIX
MHOT000pa3HH.

Tema 5. Boiuncienue pasMepHOCTH KOHKPETHBIX MHOTOOOpasvii U KOpa3MEpHOCTH
KOHKPETHBIX IMOJAMHOrooOpasuii. OThICKaHWE MHHUMAILHOW CHUCTEMbI I1apaMeTpOB,
OTIPEACTSIONINX TTOAMHOT000pasme.

Tema 6. HccremoBanue CBONCTB KOHKPETHBIX MHOT000Opasmii, X MOpP(PH3MOB U
paIoOHANBHBIX 0TOOpaKEHUH, ONpeeIEHHBIX HaJl HE3aMKHYTBIM TIOJIEM.
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Tpyoo 3 3E / 108 gacos.
emMrKocms

(e /
uacwl)

Dopm IK3amen
a umoz2068020
KOHMPOis
3HaHUU

AHHOTanus y4eOHON JUCITUTUTUHBI
Vuebnas nuciummmaa «OPTAHU3AIIMOHHOE U ITPABOBOE OBECIIEYEHUE
WHO®OPMAIIMOHHOM BE3OITACHOCTHW»

Lenv Lenvto oceoenus oucyuniunvl « OpeanuzayuoHtoe u npasogoe obecneyeHue
usyuenus uHopMmayuoHHol 6€30nACHOCMUY ABIACMCAL:

OUCYUNTIUHDBL 0o0ecne4YnTh OCBOEHHE TMPAKTUYECKUX HABBIKOB pabOThl C HOPMATHBHO-
MIPABOBOM 0a301 JAESITENLHOCTH B 00JacTH HH()OPMAIMOHHON OE30ITACHOCTH.

Komn | Ilpouiecc wu3ydeHHss AUCHUIUIMHBI «OpraHu3aldoOHHO-TIPABOBOE OOECIeueHue
emeHyuu, WH(OPMAIIMOHHONW OE30MacHOCTH» HaIpaBJIieH Ha (DOPMHUPOBAHUE CIETYIOIIUX
Gdopmupyemol | Komnemenuuii.

e 8 - CIMIOCOOHOCTBIO HMCIOJIb30BaTh HOPMATHUBHBIC MPABOBBIE JOKYMEHTHI B CBOECH

pesyiemame | ipodeccronanbroi aesteapuoctu (OITK-5);

oceoe - CIIOCOOHOCTBIO YYacTBOBaTh B pa3pabOTKE MPOEKTHOM W TEXHUYECKOU
HUs noxkymentaiuu (ITK-6);

OUCYUNTIUHDBL - CIMOCOOHOCTHIO YYacTBOBaTh B pa3palOTKE CHUCTEMBI 3alUTHI MHPOpPMAIUU
OpennpusaTist (OpraHu3alii) M MOACHCTEMBl HMH(OPMAIMOHHOW O0e30MacHOCTH
kommbioTepHo# cuctembl (ITK-8);

3nanu B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYIEHT JTOJKEH:

A, YMeHus u 3HaTh!

HABbIKU, - OCHOBBl  KOMIUIEKCHOTO  oOecrieueHus  WHGOPMAIMOHHON

noayuaemvie 0€301MacHOCTH;

6  mpoyecce - OCHOBBI OpPraHM3aIlMOHHOTO obecreyeHus  WHGOPMAIMOHHON

U3y4eHus 0€301acHOCTH;

OUCYUNTUHDBL - HopMmartuBHble Mertoauueckue AokyMeHTsl PCb Poccunm u ®CTOK

Poccun B o65acTu 3a1MThl HHQOpPMAIHH;
- TOHSATHE W BUABl 3alluliaeMord HWHQPOpMAIMH, OCOOCHHOCTH
rocyJapCTBEHHOM TalfHBI KaK 0COOO0TO BUA 3alTUIIIAeMO HHPOPMAIINH;

- OpraHM3allMOHHBIE MEpbl 3alIUThl TOCYJIApCTBEHHOW TaWHBI U
KOH(UIEHIMaTbHON HH(OpMaLIUK.
YMeTh:
-OTBICKMBaTh ~HEOOXOJUMbIE HOPMATHBHBIE MPABOBBIE aKThl U

OTJeNbHbIe HMH(OPMAIIMOHHO-TIPAaBOBBIE HOPMBI B CHCTEME JEHCTBYIOILErO
3aKOHOJATENhCTBA, B TOM YHCIIE C MOMOIIbIO CHPABOYHO-ITOMCKOBBIX CHCTEM
MIPaBOBOW MH(pOpMALIUH;

- pa3palaTeiBaThb MPOEKTHl HOPMATHUBHBIX W  OPraHU3allMOHHO-
pacropsIu-TeNbHbIX JOKYMEHTOB, PErJIaMEHTHPYIOIUX paboTy MO 3aluTe
nH(pOpMaLINH.

Buajers:

- CUCTEMHBIM IO/IX0/I0M K OpraHU3alMH 3allluThl HH()OPMALINN;
- HaBBIKAMH OPTAaHU3AIHMH M OOCCIICUEHUS PEKHUMa CEKPETHOCTH U
OpraHM3aliy MPOIYCKHOTO U BHYTPHOOBEKTOBOTO PEXUMA.
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Kpam
Kas

xapax
mepucmuxa

YueOH
ou
OUCYUNTUHBL
(ocHoHbIE
OnoKU u
membl)

CoaepsxkaHue OCHOBHBIX pa3esioB (TeM) Kypca
1. IlonsiTHe cUCTEeMBI 3aIIUTHI HHPOPMATHH
Mogenu cucteM M IporeccoB obecneueHus HHGOPMAIOHHON
0e30macHOCTH. AHAJIN3 U OLEHKa yrpo3 uHpopmauuu. IloHsaTre cucremsl
3ammThl  MHpOpMauuMu. AHamu3 pucka. 3ammra  HHOOpMAIMH  OT
CTUXUHHBIX OeCTBUNA. Hasonnenue. 3eMJIeTpsACCHHUE. VYparan.
[IpotuBonoxapHas 3al1uUTa. OTtkitoueHue KOMMYHUKAaIUN:
JIEKTPOIHEPIUs, KaHAIU3alus, ra3, TenedoH, Boja, KaHajbl CBSI3U.
2. Metoasbl obecnieueHusi puznyeckoii 6€30MaCHOCTH
OOBekThl oOecniedeHUs] (PU3MUECKON OE30MaCHOCTH: COOPYKEHUS,
npenmersl, moau. IlpoextupoBanue 3nanust. Oxpana teppuropuu. Oxpana
3nanust. CurHanusanus. [IpoTuBocTOsIHME B3JIOMY: IBEpHU, 3aMKH, 3aI1OpBI,
orpaxnaeHus.  be3omacHOCTP  TpU  TPAHCIOPTUPOBKE  HOCUTENEH
uHpopmanuu. JInyHas Ge30MacHOCTh COTPYAHHUKOB U WIEHOB MX CEMEH.
3ammTa JOKYMEHTOB OT mnojaenok. OOHapyxeHue QanbcuuKanum
nokymeHToB. IIpeaBaputenbHas 3amura JOKyMeHTOB. IIpuGopsl u MeTo bl
KOHTpPOJIS JOoKyMeHTOB. Xpanwiuma. Ceidnl. 3amuparomne ycTponcTBa.
dusnueckas 3aluTa HENOB)KHBIX 00bEKTOB. [IponyckHoOl pexnm.
3. TexHoJsioruueckue Mepsbl Nojiep:KaHUusI 0€30MACHOCTH
[Tpobnema Oe3zomacHocTH TexHosnoruu. OpraHuzanus padoThI
nepconana.  PesepBupoBanume  o0OOpymoBaHHS W AyOJMpOBaHHE
uHpopmanuu. CucremMa MHCTPYKIMH W HpaBuwil. AJMUHUCTPUPOBAHUE
TEXHOJIOTUYECKOTO mporecca. KoHTponb 1ocTyma M CpeiacTBa NMOWCKA H
nocmorpa. CucTeMbl KOHTPOJs J0CTyna. TeXHOJOrusi CUMTBHIBAHUS
kimouei. CpenctBa mnoucka M jgocMorpa. OOHapyXeHHE METaIOB U
B3ppIBUaTKU. OOHapyKuTenu HApKOTHKOB. OOHApYXHUTEIM Ta30B U
OTpaBJIsIIOIIMX BemiecTB. OOHapyKUTENH paMOaKTUBHBIX BELIECTB.
4. Opranu3anus peskuMa ceKpeTHOCTH
Bunst  mpencraBmenuss uwHbopmammu. I[lytm  mpoxoxaeHus
uHbopManuu. YdeT TOJIyuyeHHs, TepeMelleHHs, NpeoOdpa3oBaHus,
XpaHeHus u yHHuToXeHus nHpopmarun. Cexperapuatsl. [IepBbie OTAETHI.
Cayx0a cobcTtBeHHOW Oe3omacHocTH. KareropupoBaHue OOBEKTOB.
ITonGop n paccTraHoOBKa KaJIpoB.

Tpyoo
eMKOCmb

(e /
uacwl)

3 3E / 108 uacos

Dopm
a umozogoco
KOHMpOs
3HAHUU

3auer.

AHHOTaIMs y4eO0HOM TUCITUTUINHEI

Vueonas mucimmmaa « KOMIIBIOTEPHBIN MPAKTUKYM 11O
KPUIITOI'PA®UU HA SJIVIMIITUYECKHUX KPUBBIX»

Lenv

usyuenus
OUCYUNTUHDBL

[emsamu ocBoeHUsT IUCHUIIMHBI «KOMINBIOTEPHBIH NPAKTUKYM 110
Kpunrorpaguu Ha IUIMATHYECKUX KPUBBIX»IBIISIOTCS:
— (opmupoBanue y o0ydaemMbIx ClIOCOOHOCTH MPUMEHSATh COBPEMEHHBIC METO/IbI
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U CPEeICTBA MCCIIeIOBAaHUS 1) obecreueHrss HHOOPMAIMOHHOM O€301aCHOCTH
KOMIIBIOTEPHBIX CHCTEM;

— (GOpMHPOBaHHE CIIOCOOHOCTH OPHEHTHPOBATHCA B  COBPEMCHHBIX U
MEPCIIEKTHBHBIX MaTEMAaTHYECKMX METOJaX 3allUThl HH(OPMAIIUH, OICHUBATh
BO3MOXXHOCTh M J()PEKTUBHOCTh WX MPUMEHEHHS B KOHKPETHBIX 3aJadax
3alUThl HHOPMAIINH;

— OBJIQJICHWE  METOJlaMH  COBPEMEHHOW  anreOpbl, MPUMCHICMBIMU B
Kpunrorpaguu, TEOpHUH KOJUPOBAHUS U OOLMIMX MOJENAX O€30MacHOCTH
KOMITBIOTEPHBIX CHCTEM.

Komn [Tponecc n3yueHust TUCUUIUIMHBI HAIPaBJIeH Ha (OpPMUPOBAHHE CIIETYIOLTNX
emenyuu, KOMRemeHyui.
Gopmupyemol - CIOCOOHOCTBIO MCHOJb30BaTh SA3BIKM M CHUCTEMBl IPOrPaMMHUPOBAHUS,
e 6 | NHCTPYMEHTAJIbHbIE cpencTaa JUTS peueHus npodeccuoHaIbHBIX,
pesyibmame | UCCIEIOBATEIbCKUX U MPUKIAAHBIX 3a1a4 (OI1K-8);

oceoe - CIIOCOOHOCTBIO Yy4acTBOBAaTh B pa3pabOTKe CHCTEMBI 3allUThl MHGOpMAIUU
HUsL npeanpusTis (OpraHu3aluy) W TOACUCTEMbl WH(GOPMAIMOHHON 0e30MacHOCTH
Oucyuniunsl | KomnbrotepHoii cuctemsl (ITK-8);

- CITOCOOHOCTBIO pa3padaThIBaTh BHIYMCIUTEIBHBIC AITOPUTMBI, PEaTU3YIOIINe
COBPEMEHHbIC MaTEMAaTHYECKHE METOIbI 3aruThl nHpopmaru (ITICK-2.1);

- CIIOCOOHOCTBIO  pa3pabarbiBaTh, AHATU3UPOBATH W OOOCHOBHIBATH
aJIeKBaTHOCTh MAaTeMaTUYECKUX MOJIENEH MPOIECCOB, BOZHUKAIOIIMX MPHU padoTe
POrpaMMHO-aNapaTHbIX cpecTB 3anmThl nHGopmanuu (IICK-2.4);

3nanu B pe3ynbpTaTe 0CBOCHHS AUCHUIUIMHBI CTYJIEHT JOJIKEH:
A, YMeHus u 3HaTh:
HABbIKU, — YpaBHEHUWE M OCHOBHBIE CBOICTBA JIJUIMITUYECKUX KPUBBIX HAJ IOJIEM
noayuaemvie palMOHANbHBIX, I€UCTBUTENIbHBIX U KOMIUIEKCHBIX YUCET,
6 npoyecce | — ypaBHEHUS M OCHOBHBIE CBOMCTBA AJUIMNTUYECKUX KPHUBBIX HaJ KOHEYHBIMH
Usyuenus MOJISIMU PA3IMYHON XapaKTEPUCTHUKU;
oucyuniunbl | — TPYNIIOBOM 3aKOH HAa MHOYKECTBE PALMOHAIBHBIX TOYEK U CTPYKTYPY IPYIIIIBI

palMOHATIBHBIX TOYEK;

— MeTOoJIbl MOJCUETa YMCIa PAMOHANBHBIX TOYEK JJUIMITHYECKUX KPHUBBIX Hall
KOHEYHBIMH TOJISIMU;

— METOJbl pa3NioKeHUsi OOJBUIMX YUCEN Ha MPOCThIE MHOXKUTEIM M TECThl Ha
MPOCTOTY, UCIOJIb3YIOLIUE JUTUITUYECKUE KPUBBIE;

— KOHCTPYKUHMIO KPUITOCUCTEM C OTKPBITBIM KIIOUOM Ha DJIUIMITHYECKUX
KPHUBBIX

Ymern:

—  TOJICYMTHIBATH YHCJIO PAIMOHATBHBIX TOYEK OSJUTMITHYECKOW KPHBOW HaT
KOHEYHBIM TI0JIEM;

—  ONpEeIeNsATh CTPYKTYpPY IPYIIBI PALIMOHATBHBIX TOUEK AIIUITUYECKON KPUBOM
HaJl KOHEYHBIM T10JIEM;

— (QopMHpOBaTh KIACC DIUTMITHYECKAX KPHUBBIX HAJl KOHEYHBIM IIOJIEM,
«IOAXOJAIIUXY JUTS CO3/1aHUSI KPUITTOCUCTEMBI;

—  OIEHHUBATH dPPEKTHBHOCTh KPUIITOCHCTEM Ha DIITHNTHICCKAX KPUBBIX.

— TIPOM3BOJMTH MAPKHUPOBKY H JEMAPKUPOBKY SIMHHYHBIX COOOIICHHIA;

— TIPOU3BOJUTH 3amndpoBaHue U pacinppoBaHrue eTUHUYHBIX COOOLICHHIH;

— MOJEINPOBATh AITOPUTMBI B CHCTEMaX KOMIIBIOTEPHOM anreOpbl, OLEHUBATH
uX paboToCrocoOHOCTh U A (HEKTUBHOCTS;

— OpHUEHTHPOBATHCS B COBPEMEHHBIX M IEPCIEKTUBHBIX MaTEeMaTUYeCKHX
METO/ax 3allUThl MH(OpPMAIH, OLEHUBATh BO3MOXHOCTh U 3(PEeKTHBHOCTH
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X IPUMCHCHUA B KOHKPETHBIX 3aa4yax 3allUThbI I/IH(i)OpMaHI/II/I

Baagern:
— HaBblKaMH A(Q(EKTHBHBIX BBIYHCICHUN B TPYNIE TOUYEK JIUTHITHYECKON
KPUBOW;
— MeTOoJaMH pacyeTa IMapaMeTpPOB KPHUIITOCUCTEM Ha SJUIMITHYECKUX KPHUBBIX,
o0ecreunBarouX UX HAJEKHOCTh U 3(PPEKTUBHOCTD.
— COBpPEMEHHBIMH METOJAMH M CPEICTBAMH HCCIICOBAHHS I OOCCIICUCHUS
UH(POPMALIMOHHON 0€30MaCHOCTH KOMIBIOTEPHBIX CUCTEM.

Kpam CoaepsxkaHue OCHOBHBIX pa3e/ioB M TeM Kypca
Kas Dnnuntuyeckue kpusble Hax1 R.
xapax VYpaBHeHHE SUIMOTHYECKON KpuBOM. CIO0XKEHHE TOYEK HIUTUITUYECKOU
mepucmuxa | kpuBod Hag R.
yuebH Dmmntudeckue kpusbie HaaT Q.
ou Touku koHeyHoro nopsaka. [loarpynna xpyuyenus. Teopema Jlyru-Haress.
oucyunaunst | Teopema Masypa.
(ocHogHble DIIMNTUYECKUE KPUBbBIE HAJl IIPOU3BOJIBHBIM TOJIEM
On10KU u OcHoBHBIC ompeencHus. JJMCKpUMHHAHT U |-UHBapuaHT. M3omopduzm
membi) KpuBbIX. Cioxenue Touek. Ciydail XapaKTepUCTUKH # 2, 3
DUIUNTHYECKUE KPUBBIE Ha/l KOHEYHBIMU MOJISIMU
KBampatuunbiii xapakrtep u mnojacyér uwuciaa Touek. [J[3era-dyHKius
JJUIMIITUYECKON KpUBOM HaJ KOHEeUHbIM nojeMm. Teopema Xacce. Teopema Beis.
L-muorouneH. CynepcuHryIspHbIe ATUITHUYECKUE KPUBBIE.
Kpunrorpadus Ha 3JITUNTHYECKUX KPUBBIX
MapkupoBKka €IWHUYHBIX COOOILIEHUI B CiIy4ae XapaKTepUCTUKU, HeE
paBHOI 2 U B cilydae XapaKTepucTHKH, paBHOH 2. IIpotokon Auddpu—Xemnmana,
poTokos Meccu—OMypbl, TPOTOKOJI Dib-I"amats.
Tpyoo 6 3ET/216
EMKOCMb
(e /
yacot)
Dopm JK3aMeH, KypcoBasi pabora
a umoz208020
KOHmMpOs
SHAHUU

AHHOTaNMs y4eOHOM TUCITUTLTAHBI

VyeOnas qucuuminuna « Kpunrorpadus na pemérkax»

Lenv uzyuenus
OUCYUNTUHBL

Ilenu ocBoenus aucuunHbl «Kpunrorpadus Ha penieTkax»:

- H3Y4YCHHC HOBLIX Iapaanurm KOHCprKHI/Iﬁ ITIOCT-KBAHTOBBIX
ACUMMETPUYECKUX MEXaHU3MOB (1 poBoii moanucH, mudpoBaHws,
oOMeHa KJITr0YamMu);

- TEOpPETHUYECKHE U MPAKTHUUECKHE HABBIKM KPUIITOAHAIN3a, B OCHOBE
KOTOPOI'0 UCIIOJB3YIOTCA €BKIIMAOBBI PCHICTKH.

Komnemenyuu,
dopmupyemvle 6
pesyivmame

[Ipomiecc m3ydeHus1 TUCHIUILIMHBI HAMpaBjieH Ha POPMUPOBAHUE CIIEAYIOIINX
KomnemeHuuil.

- CrnocoOHOCTh  MPUMEHSTH  METOJABl  HAYYHBIX  HCCICAOBAaHUN B




126

0ce0eHUs
OUCYUNTIUHDBL

npoeCCUOHAIPHOW ~ JEATeIbHOCTH, B TOM  4HClIe B  paboTre  Hax
MEXTUCIUILTMHAPHBIMEA U HHHOBAIIMOHHBIME TTpoekTamu (OITK-4);
- CrmocoObHOCTh  y4yacTBOBaTh B  pa3pabOTKe UM  KOH(DUTYpHpPOBaHHUH

IPOrPaMMHO-aIIaPaTHBIX CPEACTB 3alIUThI HH(MOPMAIKH, BKIOYAs 3aIUIICHHbIC
OIepaIMOHHBIE CHCTEMBI, CHCTEMBI YITPABJICHHs 0a3aMU JaHHbBIX, KOMITBIOTEPHBIC
CETH, CHCTEMBI AHTHBUPYCHOMN 3aIUTHI, CPEIACTBA KPHUITOrpaGUUECKON 3al[UThI
unpopmanuu (ITK-5);

- CrtocoOHOCTh pa3pabaThiBaTh BBHIYMCIMTEIBHBIC aJTOPUTMBI, PEATU3YIOLIHE
COBPEMEHHbIE MaTEMAaTHYECKHE METOIbI 3auThl HHpopManuu (ITKC-2.1).

3nanus, ymeHus u
HABLIKU,
noyuaemvie 8

B PE3YIBTATC OCBOCHUA JUCHUILNIMHBI CTYACHT JOJIXKCH

3Hamy.

npoyecce - OCHOBHBbIE MOHATHUSA U PE3YNIbTAThI IUCHUIUIMHBI (PEIIETKA, MUHUMYMBbI PELIETKH,
uzyuenus 3aJjaua HaXOX/AE€HUS KOPOTKOI'O BEKTOPA, AITOPUTMbI HAXOKIECHUS KOPOTKOT'O
ouCyunIunbl BEKTOpa, aITOPUTMBbI peAyKLIUK Oa3uca JyalibHas peleTKa, 3a7aun «B CPEAHEM)
(SIS, LWE), auckpernoe "ayccoBo pacnpenencHue).
ymemby:
- HaXOAWTh PEAYLMPOBAHHBIN Oa3UC U MPUMEHSTh €ro K KpUITOAHAITUTHYECKUM
3a/1a4am;
- HaXOAWUTh KOPOTKUH BEKTOP PEILETKH, UCHOJIb3Yys FOTOBbIE OMOIMOTEKY;
- CTPOUTH CXeMy LU(PPOBOI MOAMNKUCH HA PELIETKE U OLEHUBATh €€
KPUNTOTrpapUUECcKyto CTOUKOCTb;
- CTPOWTBH CXeMy MH(POBAHUS HA PEIICTKE M OIICHUBATH €€
KpUNTOTpapUUECKyt0 CTOUKOCTD;
enademo.
- MeTOJaMM KpHUNTOaHaJIN3a, OCHOBAaHHOTO Ha aJITOPUTMaX pelyKIuu 6as3uca
pelIeTKY;
- HaBBIKAMH ITPOTrPaMMHUPOBAHMS 3a/1a4, CBSI3aHHBIX C PEIIETKAMHU, B CUCTEMAX
python, sage;
- MeTofaMu 3PPEKTUBHOMN pean3alui KpUNTorpaguuecKux alropuTMoB
(moamucu, mUQppoBaHus) HA PEIIETKAX.
Kpamxkas Conep:xaHue OCHOBHBIX pa3/iesioB (TeM) Kypca
Xapakmepucmuxa
yuebHoU Tema Ne 1. OcHOBHBIE OIpEENEeHNS: €BKIINI0BA PELIETKA, ONPEAECIUTEND,
oucyunuHbl MUHUMYMBI.
(ocHosHble b10KU Tema Ne 2. Teopema MUHKOBCKOTO, KOHCTPYKIUS A.
u memuwl) Tema Ne 3. LLL anroputm.

Tema Ne 4. Anroputm nepeuncnenus st SVP. BKZ anroputwm.

Tema Ne 5. AnropuTmel IpOCENBaHUS.

Tema Ne 6. 3amauu CVP u SVP.

Tema Ne 7. 3agaun BDD, approxSVP, uSVP. 1IX s5kBUBaJIEHTHOCTB.

Tema Ne 8. JlyansHbie pemieTku u npeodpazoanue Oypre. ['ayccoro
pacnpezesieHue Ha peIETKe.

Tema Ne 9. 3amaua SIS, e€ c10KHOCTh U aITOPUTM HUPPOBOM MOANNCH Ha
peleTKax.

Tema Ne 10. 3agaua LWE, e€ cioxxHOCTh 1 anropuT™ mudpoBaHusI.

Tema Ne 11. MneanbHble pem€éTKu.
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Tpyooémxocmo
(3.e. /uacwl)

CormnacHo pabouemy ydeOHOMY IJIaHy KypC YMTACTCS B TIOJITHOM 00bEME B
teuenue 10 cemectpa 6 3ET / 216 vacos.

Dopma
UmMo206020

KOHMPOJsl 3HAHUU

B konue 10-ro cemectpa npeaycMOTpPEH IK3AMEH.

AHHOTaIUs y9eOHON AUCITUTUTMHBI

Vuebnas nuciuminaa «KKBAHTOBAS 3AIIIUTA U OBPABOTKA HH®OPMALIUN»

Lenv Ilenvro ocBoeHust aucuMIUIUHBL «Keammoeas 3awyuma u ooépadbomka
usy4enus UH@opmayuw ABIACTCS:
OUCYUNTIUHDBL - yriyosieHue u pacipeHue 3HaHUI B obnactu
HOBEHIIINX MEPCIeKTUBHBIX HANPaBIECHUIN B MH(GOPMAIIMOHHBIX TEXHOJIOTHUSAX,
HOBBIX TPHUHIUIIOB KOIAMPOBAHHS, OOpaOOTKH, mepeaadyd WHOOpPMANHUHA WU
BBIUMCJICHHUM, OCHOBAHHBIX HA KBAHTOBOU (DH3HKE;
- MOArOTOBKAa K  HANMHMCAHMIO  TEOPETHYECKOM  YacTH  BBIMYCKHOM
KBATM(UKAIIMOHHON PabOTHI.
Kowmn [Ipomecc n3ydeHus: AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
emeHyuu, KomnemeHnuuii.
gopmupyemvl - CIIOCOOHOCTh OCYIISCTBIIATH IMOAOOpP, W3y4eHHEe W O0O0OIICHHE HAYyYHO-
e 6 | TeXHW4YecKo HH(pOpMalMKM, METOIUYECKMX MAaTEpUajoB OTEUYECTBEHHOTO U
pe3yibmame | 3apyOSIKHOTO OIBITA IO TPOoOJIeMaM KOMITBIOTEPHOUW OE30MacHOCTH, a TaKkKe
0c60e | HOPMATHBHBIX MPABOBBIX aKTOB chepe mpodeccuonanbhoi aesteabroctu (ITK-1).
HUs
OUCYUNTUHBL
3nanu B pesynbpTaTe ocBOCHUS AUCIUIUIMHBI CTYICHT JOJKEH
A, YyMeHus u ) . .
HABLIK, ®  3Hamb. OCHOBHBIC MCTOYHHUKH II€YAaTHOU I/IH(i)OpMaLII/II/I B o0Oiactu KOMIIbIOTECPHOU
nonyuaemvie 0e30MacHOCTH, OCHOBaHHOH Ha KBAaHTOBOM (U3WKE: HAy4YHble W HAYYHO-
6  npoyecce TEXHUYECKUE IKypHAIbl, OWONMOTEKH, AapXHWBBI, OCHOBHBIC JJIEKTPOHHBIC
uzyueHus HCTOYHUKH, pOCCHﬁCKHe n SaPYGe)KHHe, B o0OJyacTH KOMHL}OTepHOﬁ 0€30IaCHOCTH:
Oucyuniunbl WHTepHeT-pecypcehl, JeKTPOHHBIE ONOIMOTEKH, 0a3bl JaHHBIX, IHTepHET-POpYyMEI,
npodecCHOHANBHBIE CalThl; TmpaBwia O(OpPMIICHHS CIHCKOB MW 0030pOB
JINTEPATYPHI;
® yMemsb. OCYUIIECTBISATH IMOWCK HWH(GOpPMAIMM IO KBAHTOBOW KpHUTHOTpaduu u
KBAHTOBBIM BBIYHCJIICHHUAM B IICHATHBIX W3JAaHUAX., IMOJIb30BaTbCsA ITOHMCKOBBIMH
CUCTEMaMU U OCYIIECTBJIATH ITOUCK I/IH(i)OpMa]_II/II/I B JJICKTPOHHBIX HMCTOYHHUKAX;
COpPTUPOBATH U KJ'IaCCI/I(i)I/ILII/IPOBaTI) Haﬁl[eHHyIO I/IH(i)OpMaI_II/IIO, COCTaBJIATH CIIMCKH
1 0030pbI IUTEPATYPHI;
o é1a0emsb. HABBEIKAMH IIOMCKa, aHajan3a M COCTaBJICHUSA CIIMCKOB HMCTOYHHKOB H
0030pOB UTEPATYpPHl B 0OJIACTH KOMIBIOTEPHOU 0€30MacHOCTH, OCHOBAHHOW Ha
KBaHTOBOM (pr3mKe.
Kpam ConeprkaHre OCHOBHBIX pa3zieioB (TeM) Kypca
Kas Tema 1. AKCHOMBI KBAHTOBOI MEXAHUKHU.
xapak Hab6mronaemsie u onepatopsl. CoOCTBEHHBIC 3HAYEHUSI U COOCTBEHHBIC (DYHKITUN
mepucmuka | onepatopoB. CocCTOsiHME CHUCTeMbl MU ero sBoiironus. KBaHTOBoe wu3MepeHHe.
yuebH | BeposTHOCTHOE TOJKOBaHUE BOJHOBOW (pyHKunu. Cpenanue 3HaueHUs HU3HMUECKUX
ol BennyrH. COOTHOIIEHHE HEONpeNeNEHHOCTeH A (PU3MUECKUX  BEIMYHH.
Ooucyunaunsl | [lpencraBienue COCTOSIHUI BEKTOPaMH riib0epToOBa IIPOCTPAHCTBA.
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(ocHoBHbIE
OnoKu u
membvl)

CraTucTuyeckuid omepaTop M maTpuia mioTHOCTH. CrnuH 3yekTpoHa. CIUHOBBIE
cocrosinusi. Cdepa brnoxa.

Tema 2. KBanToBas nadopmarius.

Nudopmanus. Mepa undopmanuu. but. PegynupoBannas Marpuia mioTHOCTH.
KBanToBas sHTponUs. IBONIONKS U3MepseMOol KBaHTOBOW cucteMbl. KyouT. Kakoe
KOJIMYECTBO  HMH(OpMAIIMM  MOXKHO  3aKOJMPOBAaTh  COCTOSHUSIMH  KyOuTa?
[Tepenyrannbie coctosinus kyoutoB. OIIP-mapa. Ilapamoxc OIIP. Teopema o
HEKJIOHUPYEMOCTH HEU3BECTHOI'O KBAHTOBOI'O COCTOSIHHUSL.

Tema 3. KBaHTOBbIE KOMMYHUKAIIUH.

Kpunrorpadpuueckueir kmou. Ilpobrnema pacmpocrtpanenuss kimoda. Kop
Bepnama. RSA-xoxn. KBaHTOBbIE MOJSpU3allMOHHBIE  COCTOSHUS  (DOTOHOB.
MareMaTiueckue  MOJENIM  NPUOOPOB  KBAaHTOBOW  ONTHKU.  KBaHTOBas
Kpunrorpadus, ocHoBaHHas Ha Teopeme benna. KanroBsle kpunrorpaduyeckue
nporokoisl  BB-84, BBM -92 u ux npaxktuueckas peanusauus. IIporoxon
KBaHTOBOM TEJENOPTALlMM HAa OCHOBE M3MepeHMsl cocTtosHui bemna. IIporokoin
KBaHTOBOM TenenopTauuu 6e3 u3MepeHust coctosHuii bemna.

Tema 4. Kitaccuueckue 1 KBaHTOBBIE JIOTUYECKUE T€IThI, KBAHTOBBIE LIETIH.

OcHoBHble mOHATUS anreOpsl  Joruku. Kiaccuueckuil  yHUBEpCaJbHBIN
KoOMIblOTEp M Jormdeckue reiTsl. Ilomycymmarop, cymmartop. OOpaTtumbie
jgorudeckue reiTol. [lodycymmarop M cymMmarop Ha OOpaTUMBIX JIOTHYECKHX
reitax. KBaHTOBBIE JlOrMYeckue reuThl. KOHTpoIuMpyeMble KBaHTOBBIE T'€HTHI.
CNOT-rediT ¥ HEBO3MOXXHOCTb KIOHHPOBAaHUS HEHM3BECTHOIO  COCTOSHUSI.
YHuBepcanbHble HA0OpPHl KBAHTOBBIX JIOTHUYECKHUX TeWTOB. KBaHTOBBIC I1IeMH,
peanu3yronme mnojsycymmaTrop u cymmarop. KBaHToBas 1enb, peanu3yromas
coctosHMs bemra.

Tema 5. KBaHTOBBIE AITOPUTMBI.

[TonsiTe KBaHTOBOrO MAapaJlIENbHOIO BbluMcieHUs. Anroput™m Jloiiya.
KBantoBoe  @ypbe-peoOpa3oBaHMe U  HaXOXKICHHE TMepuoAa  (PyHKIUH.
®axropuzanusa yucen u aaroput™ I1. Illopa. [Touck B 0a3e naHHBIX U ANTOPUTM
I'posepa.

Tema 6. KBanToBast KOppeKius OIOOK.

MaxoputapHast cucTeMa HUCHpaBICHUs OMMOOK TpU  TPEXKYOMTOBOM
KoaupoBaHuM. IIpoTokon koppekuuu aMIuMTyAHOM omuOku. KBaHTOBas cxema
KOJIMPOBAHUS JUISl 3alIUTHI OT (Pa30BOM OMMOKH.

Tpyoo
émKocms

(e /
yacwt)

CornacHo pabGouemy y4yeOHOMY IUIaHY KypC 4YMTaeTcs B TOJIHOM 00bEME B
teuenue 10 cemectpa 3 3ET / 108 vacos.

Dopm
a umozogoco
KOHMpOs
3HAHUU

B xoHIIE cemecTpa npeyCMOTpeH 3auém.

AHHOTaNMs y4eOHOM TUCITUTUTNHEI

Vueonasa mucnumuimmaa «JIEKTPOHUKA U CXEMOTEXHUKA »

Lenv

usyyeHus
OUCYUNTUHBL

Heabrw kypca "DJIEKTPOHMKA M CXEMOTEXHHMKA" ABJISETCA  J1aTh
HEOOXOIUMBIC 3HAHHS OyIyIIeMy CIEIHUATUCTy B OOJACTH OCHOB TOCTPOCHUS
paMOdIEKTPOHHON anmaparypbl, HCIOJIb3yeMOH B IMOCTPOSHUH WH(OPMAIIMOHHBIX
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cucreM. [lomydeHHbIe 3HaHUS OYIYIIUH CIIEIUATUCT CMOYKET MCIIOB30BaTh B CBOSH
JESTEIbBHOCTH, CBSA3aHHOM C JKCIUIyaTallue M oOCiIy>)KMBaHMEM amnmnaparypbl U
000py0BaHus, COAEPKAIIET0 COBPEMEHHbIE CPEJICTBA BHIYMCIUTEIBHON TEXHUKH, B
nonpaszaenenusix @Cb Poccun, ®AIICU npu [pesunenre PO, CBP P® u MO PO
U JPYrUX OpraHu3alusix U MpeanpusaTHsX. A Takxke chOpMHUPOBATH Y CTYAECHTOB
CUCTEMHBI MOJAXOJ K M3YyYEHUI0 U IPOEKTUPOBAHMIO CIIOXKHBIX 3JIEKTPOHHBIX
CHUCTEM.

Kowmn W3yueHne [UCHMIUIMHBI HAaLEIeHO Ha (OPMUPOBAHHE CIEIYIOLINX
emeHyuu, KOMIIETEHIIH 00yYaroIuxcsi:
Gopmupyemol - Oomenpogeccuonanbubie komnerenun (OIIK):
e 8 - CIIOCOOHOCTBIO AHATM3UPOBATH (PU3UUYECKHE SBICHUS U IIPOLECCHI, IPUMEHATh
pesyibmame | COOTBETCTBYIOIIMK (PU3MKO-MaTeMaTHUECKUH ammapar uid  ¢GopManu3auu 1
oceoe | pemrenus npodeccruonanbubix 3amad (OITK-1).
HUs
OUCYUNTUHBL
3nanu B pe3ynbraTe 0cBOEHUS NUCUUIUIMHBI CTYACHT JOJKEH:
s, ymeHus u 3unameo.
HABBIKU, - NPUHIUIBI pabOThl 0a30BbIX 3JEMEHTOB COBPEMEHHOW pajn03JIEKTPOHHON
noayyaemvle | annaparypsl U
6  npoyecce ¢bu3nvecKre Mpoueccsl, MPOTEKAOIINE B HUX;
usyueHus - OCHOBBI aHajM3a 0a30BBIX AJIEMEHTOB M YCTPOMCTB paJuO03JIEKTPOHHOM
OUCYUNIUMGl | ANIIapaTyphl, UCTIOIB3YEMBIX B COBPEMEHHBIX HHPOPMALMOHHBIX CHCTEMAX;
- Ha3HAYEHHE U COCTAaB OCHOBHBIX AHAJIOrOBBIX U LUQPPOBBIX YCTPOICTB,
UCIOJIb3YEMBIX B COBPEMEHHBIX HHPOPMAIIMOHHBIX CUCTEMAX;
Ymems:
- paboTaTh C COBPEMEHHOM AJIIEMEHTHOM 0a30¥ IEKTPOHHOM ammapaTyphl;
- TPUMEHATH OCHOBHBIE METOABl AHAINW3a PAAUONIEKTPOHHBIX CHUCTEM
00paboTKku nHpOopMaIuy;
- HUCIOJB30BaTh  COBPEMEHHYIO  HM3MEPHUTEIBHYIO  anmaparypy  IpH
HKCIEPUMEHTAIbHOM UCCIIEJOBAaHUH CUCTEM 00pabOTKH UH(OpMALINH;
- TI0JIb30BATHCSl COBPEMEHHON HayyHO-TEXHUYECKOW MHpOpMalueil mo paauons-
JIEKTPOHUKE.
Bnaoemy:
- HaBbIKAMU WH)XEHEPHOI'0 KOJUYECTBEHHOI'O aHallM3a Y3JIOBBIX AJIEMEHTOB M
YCTPOMCTB COBPEMEHHOM pagHO3IEKTPOHHON anmnaparyphl;
- HaBbIKaMHU HCIONb30BaHus DBM 11 MalIMHHOTO aHajln3a aHAJIOTOBBIX M
U(POBBIX TIEMEHTOB U Y3JI0B PAHO3IEKTPOHHOH anmnaparypsl;
- HaBbIKaMHU 3KCIIEPUMEHTAIILHOTO aHajN3a Y3JIOBBIX 3JEMEHTOB M YCTPOMCTB
paZiodJIEKTPOHHOM aImnaparypbl ¢ NPUMEHEHMEM COBPEMEHHOW H3MEPUTEIbHOU
TEXHUKHU.
Kpam 1. OcHOBBI TEOpUU PIEKTPUUECKUX LIETIEN U CUTHAJIOB.
Kas OCHOBHBIE TIOHATHS TEOPHUM DJIEKTPUUYECKHMX Lened. TOK M HanpsKeHHe, Kak
Xapax | OCHOBHBIE BEIMYWHBI, ONPEIEISIOIINE COCTOSHHUE DJIEKTPUUYECKOM LENM MU Kak
mepucmuxka | CUTHalIbl, mepeHocsmue uHpopmanuio. OCHOBHBIE  MOJIOKEHHUS  TEOpUU
yuebH | DNEKTpUUYECKHX Iened. MpeanbHble ayeMeHTHl Lieneil. YpaBHEHHs MacCHBHBIX
ou 3JE€MEHTOB I1ened. VICTOYHMKM TOKa M HanpsDKEHHsS. 3aBHCHUMBbIE HCTOYHUKH.
oucyuniumsl | JIEKTPUUECKUE U SKBUBAJICHTHBIE CXEMBI AJIeKTpuueckux uenei. Knaccupukarus
(ocHogHble JNEKTpUYECKUX Ilernel. Tomonoruvyeckue MOHATHUS: y3€l, KOHTYp U rpad IemH.
O10KU u | YpaBHEHUS COCTMHCHHIA.
membl) 2. DIEeKTpUYECKHE 1IENU TPYU TAPMOHUYECKOM BO3/ICHCTBUH.

Iapmonnueckoe konebanue. KomriekcHas aMIDIMTyAa TapMOHUYECKOTO CHT-
Hana. KommuiekcHas opma ypaBHEHHH 37eMeHTOB. KOMIIJIEKCHBIE CONPOTUBIICHUS
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U MPOBOAUMOCTU. YacTOTHBIE CBONCTBAa PEAKTUBHBIX SJIEMEHTOB IIETICH.
KommniekcHast ¢opma ypaBHEHHMH COeAMHEHHH. MeToJl KOMIUIEKCHBIX aMILIUTYI.
BektopHble auarpaMMbl TOKOB M HalpsDKEHWM. AHaIW3 1EeNedl B 4YaCTOTHOM
o0nactu. MOIIHOCTh IEPEMEHHOT0 TOKA. AKTUBHAS U PEaKTHBHAsI MOLTHOCTH.

3. CJ1OXHBI€ 3JIEKTPUYECKHE LICTIH.

OcobeHHOCTH aHaIHM3a CIOXKHBIX AIEKTPUYECKHX Ieredl. MeToabl KOHTYPHBIX
TOKOB U Y3JIOBBIX HANpsDKEHUH. YUeT 3aBUCUMBIX HCTOYHHKOB B LEIMAX C AKTUB-
HBIMU AJEMEHTaMHU. TeopeMbl DJJIEKTPUYECKUX  LIETEN. Teopembr 00
SKBUBAJICHTHBIX UCTOYHHUKAX HANPSHKEHHS U TOKA.

4. YeThIpeXTOMOCHUKH, QUIBTPHI U JJIMHHBIC TUHUH.

YeThIpeXOMIOCHUKY, UX YpaBHeHUs U mapameTpbl. KoadduuumenTs nepegaun
M0  HANmpsDKEHUI0 W TOKY, BXOJHBIE W  BBIXOJHBIE  CONPOTUBIICHUS
YEeTBIPEXIOIIOCHUKA. AMILTUTYTHO-4YaCTOTHBIE U (Da30-4aCTOTHBIC XapaKTEPUCTUKH.
OWIBTPBL: KIAcCU(pUKAIUSA, OCHOBHBIC TapaMeTpbl, mpuMeHeHue. KonebarenpHbie
KOHTYpbl M MX YacTOTHble XapakTepuctuku. Llemn ¢ pacnpeneneHHbIMU
napamerpamu. TernerpadHble ypaBHEHHs. berymme BOJHBI B JJIMHHOW JIMHHH.
Koaddumuent orpaxenus. Crossune u cmermanasie BoiaHbl. KCB u KBB.

5. CurHainsl ¥ UX CIIEKTPHI.

[lepuonnueckuit curnan u psag Dypore. KommnekcHas ¢opma psma Dypoe.
AMIUTYAHBINA U (Da30BbI ClIeKTphl curHana. OTpunareiabHble 4acToThl. Pusndec-
KM M JBYCTOPOHHHMU cIeKTpsl. MHTerpan @ypbe M CIHEKTp HENEPUOAUYECKOTO
curHana. TeopeMbl o chnekTpax. PagumoTexHMYecKue CUTHaldbl M HUX CHEKTPBL.
MonynupoBaHHbIE CHUTHAJIBI W WX MNpPUMEHEHHWe. AMIumTynHas, ¢asoBas u
yacToTHass Monayaauuu. CHoekTpsl MOAYIMPOBAHHBIX CUTHAJIOB. JIEMEHTHI
CTaTUCTUYECKOW  PaAUOTEXHUKH. Bo3ngelcTBue CUTHaJIOB HAa  JIMHEWHBIC
anekTpuueckue uenu. CnekrtpanbHbli MeTon. OnepaTopHbI METOJ aHanu3a
JUHAMUKU 1IeTel, OCHOBaHHBINA Ha npeoOpa3oBanuu Jlamnaca. OCHOBHBIE TEOPEMBI
OIIEPATOPHOI0 METOJA.

6. [TonmynpoBoTHUKOBbIE  TPUOOPHI.

[lonynpoBogHUKK.  DIEKTPOHHO-IBIPOYHBIM  miepexod.  Juonsl.  Bunbl
MOJIYITPOBOTHUKOBBIX JHOJIOB, OCOOCHHOCTU pabOThI U MapamMeTpsl. bumnomnspHsie u
MOJIEBbIE TPAH3UCTOPHI: TMPHUHIUMBI PabOTBl M pa3sHOBUAHOCTU. [lapameTpsl
MOJIYITPOBOJTHUKOBBIX TTPHOOpOB. BosbTammepHble XapaKTepUCTUKH TPAH3UCTOPOB
Y UX SKBUBAJICHTHHIE CXEMBI.

7. DNEeKTPOHHbIE  YCUJIMTEIH.

[Ipocreiiiine OCHOBHBIE KacKaabl yCHIMTENEH Ha TPAH3UCTOpAX JJIs
pa3IMYHBIX CXE€M BKJIIOUEHHUS M UX CBoMcTBa. OOpaTHas CBsI3b B YCHIHMTEIAX U €€
BIIMSTHUE Ha CBOMCTBA MCXOJHBIX ycuiHTeneil 06e3 obpaTHO cBs3u. MHTerpanbHbIe
CXEMBI. OJIEMEHThl HWHTETPAJIbHBIX CXEM. JubdepeHnnanbHpIi  yCUIIUTEb.
OnepanuoOHHBIE YCUIIUTENU. XapakKTePUCTUKU U MapaMeTpbl OlepaluOHHBIX
YCUJIMTENIEH. AHAJIOTOBbIE IEPEMHOKUTEIN CUTHAIIOB.

8. HenuneliHoe u mapaMeTpuyeckoe npeoOpa3oBaHNe CUTHATIOB.

BozaeiicTBue Ha HETWHEWHBINH JIEMEHT OOJIBIIOTO MO ypOBHIO curHama. He-
JIMHEMHOE YCHIICHME W YMHOXXEHUE 4YacTOThl. BO31eiCTBHE HA HEIWHEWHBIM U
MapaMEeTPUYECKUM  DJIEMEHT JBYX CUTHaloB. llepeMHOXEHHWE  CHUTHAJOB,
npeoOpa3oBaHre YacTOTHI, MOIYISALUA U JeMOIynsnus. ['eHepaTopsl KoleOaHHIA.
MynbTUBUOpPATOPHI.

9. UmnynbcHbIE U UG POBBIE YCTPOICTBA.

OOmias xapakTepucTUKa W TMPUHLUIBI MOCTPOCHUS UMIYJIbCHBIX YCTPOMCTB.
NMiynbCHBIE CUTHANIbI U UX OCHOBHBIE MapaMmeTphl. J[MOJHBIE M TPaH3UCTOPHbBIC
kitoun. Jlormueckue sneMeHTh HU(POBBIX YCTPOMCTB, WX IMapaMeTpbl U CXEMbl
(TTJI, KMOII, 3CJI u gap.). KombOunammonusle cxembl. Jlemmudparopsl,
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mudpaTopsl, MynbTHILIEKCOphl. Tpurrepsl RS, T, D, JK. [Ipumenenue Tpurrepos.
CyeTunKy, PErucTphl, MYJIBTUBHOPATOPHI, KOMIIAPATOPHI W JAPYTHE 3JIEMEHTHI
UMITYJIbCHBIX U HU(POBBIX YCTPOUCTB.

10. Hudposas 06paboTKa CUTHAJIOB.

AHasioroBble, JIUCKpeTHble H LUGpPOBble CUTHANBL. Jluckperusanus H
kBaHToBaHue.  llorpemHocts auckperuzauuu. AHanoro-uudposbie U 1Uppo-
aHajiorosble InpeoOpa3oBatenu. J[luckperHoe npeoOpa3oBanue Dypne. buicTphle
npeoOpaszoBanus. Lludposbie ¢GuabTpbl. YacTOTHBIE XapaKTEPUCTHKU IH(PPOBBIX
¢wibTpoB. [lepcriekTUBEI pa3BUTHS PAIUOITEKTPOHUKH.

Tematuka 1ab0paTopHbIX padoT

JIns  IpakTMYECKOro — 3aKpeIUleHMs — MaTepuaja  I[PeNyCMaTpUBacTCs
BBIIIOJIHEHUE MOJEIUPYIOIIHUX J1a00paTOPHEIX pa0boT. OHM BHIIOJIHAIOTCS B CUCTEME
moaenupoBanus "ElectronicsWorkbench" u garoT HarmsgHOe HpeacTaBICHHE O

buU3NYECKUX YCIOBUAX U MPUHIUIAX PaOOTHI peallbHbIX TEXHUYECKUX CPENICTB.
Paznen 1. OCHOBBI T€OpUH INEKTPUUYECKUX LIETICH M CUTHAJIOB.
Tema: MccnenoBanue 3JIEMEHTOB JIEKTPUYECKUX LEHIEH.
Tema: [IpeoOpa3zoBaHus ABYXIOIOCHUKOB.
Pa3nen 2. DnexTpuueckue nenu npu rapMOHUYECKOM BO3JICHCTBUU.
Tema: AMIIIUTY1HO-()a30BbIe COOTHOLIECHUS B MPOCTHIX LIETIAX
Paznen 3. CiaoxHbIe 2JIEKTPUUECKHUE LIETIH.
Tema: UccnenoBanue pa3BeTBICHHON 3JEKTPUUYECKOM LEMU MOCTOSHHOTO
TOKA C JIMHEHHBIMU 3JIEMEHTAMH.
Paznen 4. YeTbIpeXmONMIOCHUKH, QHIBTPHI U JITMHHBIC JTHHUU.
Tema: MccnenoBanue 3eKTpuieckux GUIbTPOB.
Pa3znen 5. Curnanel U UX CHEKTPBHI.
Tema: MccnenoBanne CieKTpOB aMIUIMTYAHO-MOIyJIMPOBAHHBIX U
4aCTOTHO-MOJ1YJIMPOBaHHBIX CUTHAJIOB.
Paznen 6.ITomynpoBoTHUKOBBIE TIPUOOPHI.
Tewma: UccnenoBanue A1M0I0B U CTAOMIIUTPOHOB.
Tema: MccnenoBanue OUIONSIPHOrO TPAaH3UCTOPA.
Tema: MccnenoBanne mojieBOro TpaH3UCTOpA.
Pazgen 7.9neKTpoHHBIE YCUIIUTENN.
Tema: MHccinenoBanme  MOpOCTEHMIIMX  TPAH3UCTOPHBIX  YCHIIMTENEH
NIEPEMEHHOI0 HAIPSHKEHUS.
Tema: MccnenoBanue onepanmoOHHbIX YCHIIUTENECH.
Paznen 8. HenuneliHoe 1 mapamerpuyeckoe npeoOpa3oBaHUE CUTHAJIOB.
Tema: MccnenoBanue aBroreHeparopa.
Tema: HccnenoBanue akTHBHBIX (UIBTPOB HAa OCHOBE OINEPAllMOHHOTO
YCHJIUTES.
Paznen 9. UmnynbcHble 1 1M(POBbIE YCTPOHCTBA.
Tewma: MccnenoBanue n CHHTE3 JOTUYECKHUX JIEMEHTOB M YCTPOMCTB HA UX
OCHOBE.
Tema: UccnenoBanue U CHHTE3 YCTPONUCTB KOMOMHAIIMOHHOTO THIIA.
Tema: MccnenoBanne U CHHTE3 YCTPOMCTB IOCIIEI0BATEILHOCTHOIO THUIIA.
Pazgen 10.1udposas o6paboTka curHaioB.
Tema: MccnenoBanue mudpoBbIX GUIBTPOB.
Tema: WccnemoBanme anajoro-mudpoBoro u  MUGPO-aHATIOTOBOTO
npeoOpa3oBarenei.

Tpyoo
émKocms

(e /

Kypc uzyqaercs crynentamu B 8 cemectpe 4 3ET / 144 gacos.
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yacwt)
Dopm B koHue cemecTpa B KayecTBE HTOIOBOIO KOHTPOJS MPEIyCMOTPEH
a umoz206020 | IK3IaMeH.
KOHMPO/is
3HaHUU
AHHOTaIWs y9eOHOM TUCIUTUINHBI
Vyeonas nucuumummia «BBEAEHUE B CIIEHUAJIBHOCTb»

Lenv Ilenamu ocBOCHUS TUCIUILINHBI «Béedenue 6 cneyuanbnocma SBISIOTCS:
u3y4eHus - BBEJCHHE B KPYI' OCHOBHBIX MaTEMaTHYECKHUX 3a/ay, MOJEJIEH U METOIOB
OUCYUNTIUHDBL 3amuThl HHGOpMauu u HOpMHUPOBAHHE OCHOB HAYYHOTO MHUPOBO33PEHHUS B

obiact WH(OPMAMOHHOW OE30MACHOCTH, MOHWUMAHHE TPAKIAHCKOTO H
npodeccuoHanbHOro Ao0ira B Oyayiieii padote;

- TMOATOTOBKA CTYACHTOB K aKTHMBHOMY BOCIPHUATHIO MaTeMaTHYECKUX
TUCHUIUIMH B cdepe KOMIBIOTEpHOH Oe30MacHOCTH, BBIPAOOTKAa y HUX
MOTHBAIMK K TPOGECCHOHATBHON IEATEIHHOCTH B 00JacTH oOecredeHus
nH(pOpPMaITMOHHOM 06€30MMacCHOCTH.

Kowmn [Ipomecc n3ydeHus: AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
emeHyuu, KomnemeHnuuii.
gopmupyemvl - CIOCOOHOCTBIO JeHCTBOBaTh B cooTBeTcTBUM ¢ Kouctutymueit Poccuiickoi
e 6 | @enepanyv, WCHONHATH CBOM TpakJaHCKUM U NPOoQPEecCHOHANBHBIN  JOMT,
pesyibmame | pyKOBOJCTBYSCh MPUHITUITAMU 3aKOHHOCTH U marpuotusma (OK-1);

oceoe - CHOCOOHOCTBIO TOHUMATh COIHMAIBHYIO 3HAYUMOCTb CBOEW Oymyreit
HUs npodeccuu, IeIM W CMBICT TOCYJIAapCTBEHHOM CIIyKObl, 00J1aJaThb BBICOKOM
oucyuniunsl | MOTHBAIIMEH K BBINOJHEHUIO MPO(ECCHOHAIBHON MAeATeNbHOCTH B 00JacTH

obecrieueHuss UHPOPMAIIMOHHON OE30MaCHOCTH W 3alIUTHl MHTEPECOB JMYHOCTH,
oOmiecTBa ¥ rocyaapcTBa, coOI0aaTh TPUHIUIIEI TpodeccruoHnanbHol sTuku (OK-
5);

- CHOCOOHOCTBIO KOPPEKTHO MPUMEHATh MPHU PEIIeHUU MNPodecCHOHATbHBIX
3aJlad Hay4YHBIA amnmapar MaTeMaTHMYeCKOTO aHajiu3a, TeOMETPUH, aireOphl,
JTUCKPETHONW MaTeMaTHKH, MaTeMAaTUYECKOW JIOTUKH, TEOPHH aJrOPUTMOB, TEOPUU
BEPOSTHOCTEH, MaTEeMaTUYECKOW CTAaTHCTHKU, TEOPHUU HH(POPMAIMH, TEOPETHKO-
yrcioBbix MeTooB (OITK-2);

- CnocoOHOCTh OCYIIECTBIISATH MOA0Op, M3yuyeHHe M 0000IIeHHEe Hay4HO-
TEXHUYECKOH WHQOpMAIMM, METOAMYECKUX MaTepHalloB OTEYECTBEHHOTO U
3apyOEKHOTO OMbITa TO MPOOJIeMaM KOMIBIOTEPHONW O€30MacHOCTH, a TaKXKe
HOPMATHBHBIX MPABOBBIX aKTOB cepe npodeccuonanbHoi nestenpHoctH (ITK-1);

Snanu B pesynbTaTe OCBOEHMS AUCLUILTMHBI CTYIEHT I0JKEH
A, yMeHua u umems npeocmasienue;

HasbIKY, ® 0 CTPYKType, MEHTPAIbHBIX UAESIX ¢ TOHITHSIX MAaTeMaTUKH, HX
norysaemoie MO3HABATEILHOM CMBICIIEC U 3HAUCHUH;

6 npoyecce e 00 OCHOBHBIX MaTE€MaTHYECKHMX 3aJadaxX, MOJENSAX ¢ METOJaX 3allUuThl
usytenua nH(popMaIuu, uX posiu B o0ecriedeHnr 0e30MacHOCTH JIMYHOCTH, OOIIECTBA U
OUCYUNTUHBL

roCyJapcTBa;

® 0 CONMAIBHOM 3HAYUMOCTH NpOQeccHH, CBSI3aHHOW ¢ obecredeHueM
KOMITBIOTEPHOI 0€30ITacHOCTH, O XapakTepe JESTEIbHOCTH 10 00eCIICUCHHIO
nHPOPMAIIMOHHOM  0€30MacHOCTH B YCHOBHMAX  MH(OPMALMOHHOTO
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MPOTHBOOOPCTRA;

3HaAmMb'

® OTIpE/ICNICHUs] W TICPBOHAYAIBHBIC CBOMCTBA OCHOBHBIX alreOpandecKux u
YHCIIOBBIX CTPYKTYP;

® TICpPBOHAYAIILHBIC TIOHSATHS TCOPUH MHOYKECTB U KOMOUHATOPUKH;

® OCHOBHBIC HAIIPABJICHHS MPHIIOKEHUS MAaTEMAaTHYECKHX METOJOB B 0OJIACTH
nHpOpMaMOHHON Oe30macHOCTH, OO0mKe OLEeHKH A((PEKTUBHOCTH UX
MIPUMEHEHHS B KOHKPETHBIX 3aauax 3allyuThl UH()OPMAIINY;

ymems.
® periaTh NPOCTEHIITNE 3a]]a4l TEOPUH MHOXKECTB, alreOpbl U TCOPUH YHUCEIT;
® IPUMCHATHh AJITreOpanvecKue CTPYKTYPHI JJIs TOCTPOCHHS IPOCTEHUITNX
KPUIITOCUCTEM U TTIOMEXOYCTOWUYNBBIX KOJIOB;
e1a0emv.
® [ICPBOHAYAIBHBIMH ~ AJITOPUTMAMHU  BBIYUCIICHHH  C
MaTpUllaMy, MHOTOWICHAMH M KOMIUIEKCHBIMHU YHUCTIAMU;
® AJITOPUTMOM PEIICHUS JTUHEWHBIX CPAaBHCHHM.
® [IPABHJIOM CJIOXKEHUS TOYCK DIITUNITHYECKON KPUBOH.

OcJabIMH  4YUCJIaMU,

Kpam
Kas

xapax
mepucmuxa

yueoH
oul
OUCYUNTUHBL
(ocHo8HbIE
OnoKu u
membl)

Copep:xaHrie OCHOBHBIX pa3fIesioB (TeM) Kypca

Tema 1. HatypaJibHble U Hesible YnciIa

3amaun U mporpamma kypca. Mecto kypca «Beedenue é cneyuanbHocmp» B
pANy IOPYrHX MaTEeMaTHYECKHX IUCHHUILTHH. DOpPMBI  CaMOCTOSITETLHOW PabOTHI
CTYJEHTOB I10 U3y4eHUIO Kypca. JIureparypa K Kypcy.

Xapaktep cnemuanbHocTH — «KommbroTepHas — 0e30MacHOCTbY.  3ajadd,
peliaeMble CrieluaIiucTaMy Mo 3anuTe uHpopmanuu. MHOT0acneKTHOCTh 3allUThI
uH(OpPMaIUK B KOMIIBIOTEPHBIX CHCTEMaX.

DneMeHTapHble CBOWCTBA HATypalbHBIX uHced. [IpUHIUI MUHUMAIBHOCTH.
[Tpunuun uaaykuuu. [pumep. OcHoBHble oHsTUS KpunTorpaduu. [Hudp LHezaps.
Henmumocth 1enbix uyucen. Jlemenue ¢ octatkoM. O MapKUpOBKE €IMHHYHBIX
coobmenuii. HOJl. Anroputm EBkimupa. Pacmmupenssiii anroput™ EBknmiga.
[Ipocteie uymcna. B3aumuo mpocteie umcna.  @-GpyHKIus Oinepa. OcHOBHas
TeopeMa apu(METUKH.

Ompenenenue cpaBHeHusi. CpoiicTBa cpaBHeHmil. Kiaccel BbruetoB. Koubiio
ZInZ. Ob6uee moustHe Kombia. OOpaTUMble 1O MOIY/IIO 4YHcia. Pernenue
cpaBuenuid. [Ipocreiimue adduunbie kpunrtocucteMbl. Komabiio 1enasix yucen 1o
MIPOCTOMY MOJYN0 P ecTh none Fp. Obiiee moHsTHE MO, XapaKTepUCTHKA OIS
Fp.

bunomuanbHble KOAQQHUIUEHTH, UX CBOIMCTBa M BBIYMCIECHUE. TpPEyrobHUK
[Tackansa. dopmyna OuHOMA. DJEMEHTApHOE [OKa3aTeIbCTBO TeopeMbl Depma.

YacTHblll cioydail Teopembl Oinepa. RSA-kpuntocucrema. Cucrema oOMeHa

kmoyamu Jugppu-Xemmana. Tect @epma Ha IPoCTOTY.

Tema 2. lnopaHTOBBI ypaBHEHHUS U JJUINNITHYECKHE KPUBbIE

[TucaropoBsl TpeyroapbHUKU. PannoHalbHbIE TOYKHM OKpYKHOCTU. Benukas
teopema Pepma. CBeneHue ciaydaeB N =3 ¥ N =4 K NOMCKY PalMOHAJIBHBIX TOUEK
Ha 3JUIMNTUYECKON KpUBOU M €€ pemienue. [IpocTeiimme cBONCTBa MHOTOWIEHOB OT
OJIHOY IIEPEMEHHOM.

Omnuntudeckd KpuBble Haa R. CnoxxeHue Touek: reomerpuyeckas (opma;
dopmynbl croxkenus: Touek. [lonsTre rpynmbl u adeneBoit rpynmsl. ['pynma E(R),
rpynna E(Q). DmmmnTudeckas kpuBas Hax mpocthiM mojeM. ['pymma E(Fp).
IIpumepsl.
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MapkupoBKa €IWHUYHBIX COOOIIEHUH TOUYKAMHM SJUTUNTHYECKON KPHUBOM.
HemapkupoBka. IludpoBka u gemudpoka. CrpykTypa Tpymmbl TOUEK,
noaxojsuias [uist kpunrorpaduu. Ananor cucrems! Juddu-Xemmana.

Ompenenenne KBaApaTUUHOTO XapakTtepa. CpoiictBa. OO0 u3BJICUCHUH
KBaJIpaTHBIX KOpHeW B koHeyHoM mojie. [IpumeHeHume kK moacuéTy dyucia TOYeK
sumntudeckoi kpuBoi. I[Ipumep. Teopema Xacce-Beina. Cnen Ppobenmyca.
CynepcuHrymsipHble KpUBBIE.

[IpoekTuBHas 1ockocTb. OMHOPONHBIE KOOpAWHATHL. Brokenwe adduHHON
IUIOCKOCTH B TNpOeKTUBHYIO. beckoHeuHo ynanénnas mnpsamasd. OIHOpOAHbBIE
MHOrouwieHsl. Hynu oaHOpoAaHbIx MHOrouwieHoB. IIpoekTuBHOE 3aMblKaHHE
addunHOl KpuBOil. beckoHeuHo ymanéHHble TOYKM KpuBBIX. AddUHHAS YaCTh

KpuBOi. [IpuMepbI JUIMIITHYECKUX KPUBBIX.

Tema 3. MaTpuubl 4 rpynnsbl

Matpunupsl Hax konbloM. Omepanuu Haja MaTpuuaMmu. Anredpa KBaJIpaTHbBIX
matpull. [Ipumepsl. OOpatumMblie U 0OpaTHble MaTpuLbl. ONpenesnTeNb MaTpULbl 2-
ro nopsaka. CpoiictBa omnpenenurens. Boluncienune o0paTHOM MaTpullbl Hal
KosibLloM. MartpuuHast ¢opma anroputma EBkinupa. MaTpuyHble KpUOTOCHUCTEMBI.
3amaua KpUNITOAHANIN3A TSl TPOCTEHINX ad)(GUHHBIX KPUITOCHCTEM.

Onpenenenue rpynnsl U adeneBoil rpymnmsl. [Tpumepsl. [lonsTue noarpynmns.
IIpumepsl. [luknuyeckne rpynmsl. [lokasaTens W HOPAJOK 3JIEMEHTA TIPYIIIHL.
[Tops oK UKIMYECKON NOArPYIIIbI, TOPOKIAEHHON 1eMEHTOM. CMEXHBIE KIIacChl
no noxarpymnmne. Teopema Jlarpamxka. Bropoe mokasaTenbcTBO Teopembl Oiiepa.
MynpTUIUIMKaTUBHBIE MATPUYHBIE KPUIITOCUCTEMBI.

Tema 4. Koapbl, BeKTOpHbIE IPOCTPAHCTBA M JINHE HbIE 0TOOpaKeHus!

Unes xopupoBanus. MHOXeECTBO FS. [ToHsiTHE BEKTOPHOTO MPOCTPAHCTBA.

Bec Xommunra. Ilonstue Hopmbl. Cxema koaupoBaHus. Ilonstue nuHeiHOTrO
oroOpaxkenus. Jlunednelii kox. Ilonsrue moampoctpancTBa. JIuHeliHble
koMOuHanuu. JluHelHass He3aBucuMocTh. lloHsTHe O0a3mMca W Ppa3MEPHOCTH.
[Topoxnaromiast 1 MpoBepoYHasi MaTpuila JMHEHHOro Koaa. O01as cBsI3b JIMHEHHBIX
npeoOpa3zoBannii ¢ Marpuniamu. CkansipHoe mpousBeneHue. OpTOroHAIBHOCTb.
[yanbHple koxapl. I[IpumMeHeHME K IPOBEPOYHON M MOPOXKIAIOLIEH MaTpHIIE.
IIpumep: TepHapHbIi koA XoMMHUHTA. [IpOCKTUBHBIE KOBI.

Tema 5. MHoroueHnnl, KOMILIEKCHbIe 4YHMCJa, KBATEPHHOHbI, KOHEYHbIE
1oJIst

O0630p CBOWCTB MHOTOYJIEHOB HAJl MPOW3BOJBHBIM IOJIEM. BpIYMCiIeHUs B
kombiie  Fp[X]. CpaBuenuss muHorouwreHoB. Kmaccel BerderoB. Kombio kitaccos
BbIueTOB. Broxkenue mnonsg koapdunueHtoB B (axTopkosnbuo. Komnpio kimaccos
BBIUETOB Kak ainreOpa Haj moneM. basuc anreOpsl. Panr anredpsl. Beruucienus c
kiaccamu. OGpaTHble IO MOAYMIO MHorouieHa. [Ipumenenue anropurma EBkinna
JUIs BBIYMCIICHMS OOpaTHBIX MO MOAymo. KoJbI0 MHOTOWIEHOB IO MOJYJIIO
HEIPUBOJUMOI0 MHOTOWIEHA €CTh IT0JIE.

I[Tore C kak ¢akropkombiio  R[X]/(X 2 + 1). Muumas emuHuMIA.
Kanonnueckas  3amnch  KOMIUIeKCHbIX — yucen.  ComnpspkénHoe.  [leneHue
KOMIUIEKCHBIX 4ucCell. l'eomeTrpuyeckass HMHTEpHpETalUs KOMIUIEKCHBIX YHCEIL.
Moayns u apryment. TpuroHomerpuueckas ¢GopmMa KOMIJIEKCHOIO 4YHCIA.
®opmyna Myaspa. IlpencraBieHue  KOMIUIEKCHBIX — YMCEJI  MaTpULIAMH.
[Ipucoenunenne kopued. IloHsTHE anreOpanyeckoro 3ambIKaHUsA. PereHue
kBagpaTHeIX ypaBHeHudd B C. Kopuu u3 enuaunbl. opMyarpoBKa OCHOBHOU
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TeopeMbl anreopsl. [ToHsATHE anredpandecku 3aMKHYTOTO TOJISI M alreOpandecKkoro
3aMBIKAHUA.

Komemo Z[i]. Hopma. Jenmumocts. Exununel. [enenue ¢ ocrarkom. HOJJ.
Anroputm EBkiuaa. ITpocteie anementsl B Z[i]. OcHoBHas TeopeMa apu(dMETHKH.
Teopema Bunbcona. Pemienue 3aaun o npecTaBlieHUU IPOCTBIX YUCEN KaK CyMMBbI
kBapaToB. OnucaHue MPOCTHIX IeMeHTOB B Z[i]. Pa3noskeHue MpoCThIX YUCET B
Z[i]. Ortpickanue nuparopoBbIX TPEYTOJHHUKOB C TOMOIIBIO IEIBIX TayCCOBBIX
YHCell.

Opao mmodanTtoBo ypaBHeHHe. KoibIo Z[\/E ]. Hopma. JlenumocTs.
Enununet. lenenune ¢ octatkoMm. HO/[. Anroputm EBknmpa. IIpocTbie 31eMEHTHI.
OcHoBHasi TeopeMa apudmetruxku. PemieHue McxonHOro nno¢aHTOBAa ypaBHEHUS.

Omnmcanue MpoCThIX B Z[\/E ]. Pa3zioeHne mpoCTHIX YUCEI B Z[\/E ].
Z[J-5].

pasnoxeHus: Ha MHOXuTenu. Mneanpasie uncna Kymmepa. OOmiee nouarue uaeana
kousibia. [Ipocteie uaeansl. ['nmaBHble uaeansl. [Ipumepsl. KoneuHo mopoxaéHHBIC

Z[\/g] . Iyt B

Komnbsio Hopwma. Jlenumocts. Enununel. HeogHo3HauyHOCTH

uneansl. Onepauuu Haja ujaeanamu. Teopema JlenexkuHiga B
KpUnTorpaduio.

KBarepuuonsl. Onepaunn Haj kBarepHuoHamu. Hopma kBatepHuona. Jlenenue
kBarepHuoHoB. Temo H. OOmee nousrue tema. Bnoxxenne R uw C B H.
Brnoxenne R® B H. IIpencranenue kpaTepHHOHOB MaTpunamy. EIé o Bl1oxeHHn
C B H. Oxronmonsl. Onepanuu Haa okToHHOHamu. CBolicTBa onepamnuii. Hopma
OKTOHMOHA. EMMHCTBEHHOCTh KOMILIEKCHOM CTPYKTYpHI B pa3MepHocTIX 1, 2, 4, 8.

®dakTOPKOJIBIIO KOJIbIIa MHOTOWICHOB Fp[X] M0 HEmpHUBOIUMOMY MHOTOWICHY
€CTh KOHEYHOE moJjie. XapakTepucTuka KoHeuHoro mnois. Ilpocroe mnoamosne.
Crenensb pacumpenus. Yucno snemeHToB. [Ipumepsl. [IpuMUTHUBHBIN KOpEHb MOJIS.
Cucrtema oOMeHa KIH04YaMHu.

Tpyoo 6 3ET / 216 gacos.
eMKocmb

(e /
yacot)

Dopm 3auém ¢ OyeHKou.
a umoz206020
KOHMPOJA
3HaHUU

AHHOTaIMs y9€OHON AUCITUTUTHHBI
VYyeOnas aucuumnuHa "UCTOPUSA KPUIITOI'PAOUN"

Lenv Ilenamu ocBoeHUs TUCHUILIUHBL ‘M cmopusa Kpunmozpaguu’ IBAsSIOTCS:
U3YHenHus — PpAacKphITHE IIPOLIECCOB, ABKYIIUX CHII U 3aKOHOMEPHOCTU MUCTOPUYECKOIO
QucyuniuHsl npoliecca, HMCCIEOBAHUE POJIM JMYHOCTH B HUCTOPUM KpunTorpadpuu u

TaWHBIX TOJUTHYCCKUX OPTaHU3AINMN.

— U3YYCHHE PETPOIEPCIEKTUBHOTO Pa3BUTHSA NPHUEMOB IU(pOBaHUSL
JIPEBHENIIIMX BPEMEH 10 HAILIUX JTHEW;

— O3HAKOMJICHME C UCTOPUYECKMMH TpUMEpaMy TaWHBIX oOlepauuidl B
KpunTorpaduueckoi 1eaTeIbHOCTH;

— BOCIIUTAHHWE COIMAJILHOW 3HAYMMOCTH CBOEH Oymymied mpodeccuu, neau u
CMBICTIa TOCYNAapCTBEHHOM CIIyXObl, YCTaHOBKa Ha oOO0JaJaHUE BBICOKOH
MOTHUBALIUH K BBIMIOJHEHUIO MATPUOTHYECKOTO JOJTA.

oT
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Kowmn W3ydyeHnne  OUCHUIUIMHBI — HaleJIeHO Ha  (OPMHUPOBAHUE  CIEIYIOIIUX
emeHyuu, KOMITETEHIINI 00yYaroImuXcsi:
dopmupyemoi - CiocoOHOCTh y4acTBOBaTh B TEOPETUUECKHUX M IKCIIEPUMEHTAIbHBIX HAyYHO-
e 6 | HCCIEIOBATENbCKUX paboTax IO OLEHKE 3allUIIeHHOCTH HWHPOpMaluu B
pe3yivmame | KOMIBIOTEPHBIX CHCTEMaxX, COCTaBJISITh HAYYHbIE OTUEThI, 0030pHI MO pe3ylbTaTaM
oceoe | BeinonHeHus uccienoBanuii (I1K-2):
HUsL - CHOCOOHOCTBIO TOHUMAaTh COLMAJIBHYIO 3HAYUMOCTb CBOEW Oymylieit
oucyuniumsbl | Ipodeccuu, LeIHM U CMBICI TOCYJapCTBEHHOH CIyXObl, 00JanaTh BBICOKOH
MOTHBALlM€ K BBIIIOJHEHUIO MpPO(ecCHOHANbHON NeATeNbHOCTH B 001acTh
obecrieyeHnss MHPOPMALMOHHON OE30MAaCHOCTH M 3alUTHl WHTEPECOB JIMYHOCTH,
oOmiecTBa M rocyaapcTBa, cobmoaaTh TPUHLIUIIEI TpodeccruonanbHoi 3Tuku (OK-
5);
3nanu CryneHT, u3y4yuBIINHI KypC, IOJKEH 3HAMb:
A, YMeHus u — IDpPUHLMIBL  pa3pabOTKM M aHaiIM3a IKUQPOB B  HCTOPUYECKOM
HABbIKU, pPETPONEPCIIEKTUBE;
noxydaemoie — cHUCTeMbI U(POBAHUS C OTKPHITHIM KIIFOUOM;
€ npoyecce — HCTOPHIO ACHIM(PPOBKHU APEBHUX MUCHbMEHHOCTEH;
usyuenus — TpUMEpPbI MPUMEHEHUS KpUNTOrpaduy B TAHHBIX ONEpaInil CIEHCTyKO0.
oucyunnunol CTyneHT N0JDKECH yMemb:
— yMeTb BCKpbIBaTh npocreiimue mudpsl (mudp capura Llesaps u 1.11.);
— T[PUMEHATH T[OJYYEHHbIE 3HAaHUA JUI JajbHEWIIEH NOMYJsSpU3alUU
Kpuntorpaduu, Hampumep, Ha (aKyIbTAaTUBHBIX 3aHATUAX B CpeIHEH
LIKOJIE.
CTyneHT NOKEH 61ademp:
— Kpuntorpaduueckoil TepMUHOJIOTHEN;
— OCHOBHBIMM NPOCTEHIIMMH TUIIAMU MK (POB;
— CIHOCOOHOCTBIO pEAAKTHPOBaTH M 00pabaThbiBaTh COBPEMEHHYIO Hay4HO-
TEXHUUYECKYIO JINTEpaTypy B 0O0JIaCTU MaT€MaTUYECKUX METOJIOB 3aIlUThI
uHpOopMalnu.
Kpam Coaepsxkanue 0OCHOBHBIX pa3esioB (TemM) Kypca
Kas BBenenue
xapax KpaTtkoe o03HakOMJIeHHE C OCHOBAaMH pa3BUTHUS KpunTorpaduu B MHpE U
mepucmuka | Poccun.
yuebH Tema 1. Kpunrorpagusi B aHTHYHbIC BpeMeHa
ou [Ipumenenne metonoB kpunrtorpadpuu A.Makenonckum, Llesapem, Japuem.
Ooucyunaunsl | CTeraHorpauueckuii Crocod KUTAMNIIeB.
(ocnosHble Tema 2. lemin¢poBKa JpeBHUX NHUCbMEHHOCTEH
b10KU u HpeBueerunerckue  ueporinudnl. Pozerckuit  kamenb.  [llymepckas
memul) knuHonuck. derckuid nuck. JImnerHoe nmuceMo B. [IMCEMEHHOCTH Maiis.

Tema 3. Kpunrorpagus B cpeanue Beka

«Yepuble kabunetsl» Ppanuuu BpemeH ['enpuxa IV. Enuzasera | n mmdp
Mapuu Crroapt. O.Kpomsens. Kapaunan Pumense. [lnudgp Buxenepa.

Tema 4. Kpunrorpagus B XVI11-XX Bekax

Mudponuck  kondenepatoB, komorpad kam. Mwujanalita BpeMeH
rpaxnanckoit BoiiHbl CILIA. Kpunrorpadsr Poccun u Aurnuu npotus Hanosneona.

Tema 5. Kpunrorpaduueckas nesiteibHOCTH B Poccuu

«Mynpas nurropes». TaliHblil npuka3 naps Anekcest Muxainosnya. TaliHas
kannemspus Ilerpa |. Bpemena Amnnbsl HMoannoBubl, Exarepunbr |l. Tperbe
ornenenne Huxonas |. Cexpernslii yka3 Anekcanapa |l Ha npaBo nepmroctpanuu.
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CoBeTckuil epuo.

Tema 6. Hcnoab3oBanusi kpunrorpadgus B TaWHBIX ONepanusax
crencayxo

IlepBass MwupoBas BoiHA. [leSTEIbHOCT AMEPUKAHCKOIO  «UEPHOrO
kabunera» B 1920-1930 rr., TaitHpie onepanuu. «JHUTMay. Bropas MupoBast BOWHa.
[TocneBoeHHOE BpeMs 1 KpUITOTpaQHsL.

Tema 7. PazButne meronoB kpunrtorpagum B XXI| Beke.

udposanne st mace (mudp RSA). KBantoBas kpunrorpadusi.

TeMaTuka NPAKTHYECKUX 3AHATHH

Beeaenmne. Vcropuueckue 3a1auu 1 IpUMEPSI.

Tema 1. Kpuntorpadusi B antuuynbie Bpemena. [lludp Ilezaps co
CIABUIOM.

Tema 2.
KapTylIen

npeBHeeruneTckux (apaonos. Jlunelinoe nuceMo B.

Tema 3. Kpuntorpapus B cpeanue Beka. «lludpp Bmxenepa. Iludp
Pigpen.

Tema 4. Kpunrorpagus B XVIII-XX Bekax. lludp Ilneiidepa. Hudp
ADFGVX

Tema 5. Kpunrorpaguueckas nesiteabHocts B Poceun. [udp «Myapas
JUTTOPESI.

Tema 6. Hcnoab3oBaHusi Kpunrorpagusi B TalHbIX ONepalUAX
cnenciay:k0. 1lludpp 3ameHsl, npUMeHAEMbIII COBETCKMMHM IMapTH3aHAMH BO BpeMs
BOB ¢ BHeceHHBIMH HAMEPEHHO TPaMMaTHUYECKUMHU OIIHOKAMHU.

Tema 7. PazButne meronoB kpunrorpaguu B XXI Beke. [lupp RSA.

Jemmd¢poBka JpeBHHMX mNHcCbMeHHOcTel. Pacmmdposka

Tpyoo Kypc “Ucropus kpunrtorpadun’ nzydaercs B 3 cemectpe 3 3ET / 108 gacos.
eMKocmb

(e /
yacwt)

Dopm B xonrie 3 cemectpa npenycCMOTpPEH 3a4eT.

a umozo8o2co
KOHMPOiA
3HaHUUl
AHHOTaNMs y4eOHOW JUCIUILINHEI
Vuebuasa nucimiumbaa « TEOPUSA YU CEJI»

Lenv Ocnosnasa yenp TUCUMIUIMHBL: PACHIMPUTh (DYHIAMEHTAIbHYIO MOATOTOBKY
usyueHus CTYJEHTOB, IMOJIYYEHHYIO B Kypce aireOpbl U O3HAKOMHUTb MX C TEMH pa3jeliaMu
OuCyunIuMbl | COBPEMEHHOM TEOPHH YHCEII, KOTOPbIE TPUMEHSIOTCS B CMEXHBIX JAUCIUIUTAHAX.

Komn B pesynbrare uzydenus xkypca «Teopus yucen» y CTyJI€HTOB JOJKHBI OBITh
emeHyuu, chopMHpOBaHbI cleAyrore NpodecCHOHaIbHbIE KOMIETEHIIUM:

Gopmupyemol - CIIOCOOHOCTBIO KOPPEKTHO MPHUMEHATh NpPU peleHHH Npo(ecCHOHATBHBIX

e 6 | 3a]a4 HAyuyHBIM ammapar MaTeMaTH4eCcKOro aHaiu3a, TEeOMETpPHUH, airedpsl,

pe3yibmame | TUCKPETHOM MaTEMaTHUKH, MATEMATHUUYECKOW JIOTUKH, TEOPUU AITOPUTMOB, TEOPUU
oceoe | BEpOSITHOCTEH, MaTeMaTU4eCKON CTaTHUCTUKH, TEOPHUH HHGOpMAaLMU, TEOPETHKO-

HUsl yrci0BbIX MeTo10B (OITK-2);

OUCYUNTIUHDBL - CHOCOOHOCTBIO TPUMEHSTH METOJOJIOTMIO HAy4YHBIX HCCIEIOBaHUN B

npo(heCCHOHANLHOM ~ NIESATENBHOCTH, B TOM 4YuWcie B paboTe  HanX
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MEKIUCIUTUTMHAPHBIMEA U MHHOBAMOHHBIMK TipoekTamu (OITK-4);
- CIIOCOOHOCTHIO TPOBOAWTH aHAIHM3 MPOCKTHBIX PEIICHUH MO 00eCreYeHUIO
3alIMICHHOCTH KOMIbIoTepHbIX cucteM (ITK-7).

3nanu
A, YMeHUus u
HABbIKU,
noayuaemvie
68  mpoyecce
usyueHus
OUCYUNTUHDBL

Iocne uzyyenus OUCYunIUHbL CMyOeHm 00IHCEH UMEMb RPEOCMABIeHUA .

e 00 00aCTAX MPHUIIOKEHUSI TCOPUU YHUCET;

® O 3HAUYEHWM TEOPETHKO-YUCIOBBIX METOJOB JUI PEUICHUS MPHUKIATHBIX
3amad.
Ilocne usyuenus oucyunaunbl cmyoeHm O00JIHCeH 3HAMb'

® OCHOBBI 3JIEMEHTAPHOM TEOPUH YHCEN U €€ TPUIIOKCHUS;

® CTPYKTYpPY KOHEYHBIX TIIOJICH, METOIbl TPEACTABICHUS SJEMEHTOB
KOHEYHOTO TIOJS, IpaBWJIa BBIYUCICHWH B KOHEUHBIX TONAX M UX
MIPUIIOKECHUS;

® OCHOBBI TEOPHH T'PYIIT U TEOPHH TPYIIIT IEPECTAHOBOK.
Ilocne usyuenus oucyuniunbl cmyoenm O00JHCeH YMenb UCHOIb306aANb.

® [POBOJIUTH BBIYUCICHHS B KOJBLE LEIBIX YUCEN, B YaCTHOCTH, DEIIATh
CpaBHEHMsI, IPOBOIUTH BbIuucieHus Uit RSA-kpunrocucremsl;

® TPOM3BOJUTH BBIYMCICHHUS B KOHEYHBIX IMOJISIX, IPUMEHATh UX JJISI CHCTEMBI
Huddu-Xenmmana oOMeHa KIIFOYaMU;

® BBHIINCHIBATH TAONUIy MHICKCOB KOHEYHOIO TIONSA U HPOU3BOAUTH

apu(pMETHIECKHIE OTICPALIH;

HAXOJUTh KOPHH MHOTOYJICHOB B KOHEUHBIX ITOJISX;

M3BJICKATh KBAJIPATHBIC KOPHU B KOHEYHBIX TOJISIX;

BBIYUCIISITH HOMBI M CJIEJIBI DJIEMEHTOB KOHEYHOTO TTOJIS;

MIPOU3BOANTH PA3JIOKEHHUS YUCEN B IIETTHBIE IPOOH.

Ilocne uzyuenus OucyunauHsl CMmyoeHm 00NNCeH 6110y

e METOJAaMH pelIeHHUs CpPaBHEHWH B KOJBIE IIENBIX YHCENT W KOJBIIE
MHOTOYJICHOB OT OJTHOM MTEPEMEHHOI;

e MeTOAaMHU IMpPEJICTABICHHUsS 3JEMEHTOB KOHEYHBIX IOJIEH U alropuUTMamu
BBIYUCIICHUH B KOHEUHBIX MOJISIX.

Kpam
Kas

xapax
mepucmuxa

yueoH
ot
OUCYUNTUHDBL
(ocHogHblIe
OnoKu u
memul)

Conep:xaHue TMCUMILTHHBI
Tema 1. /lenumocmo uucen
- IETUMOCTh YHCeJl, ICJICHHE C OCTATKOM;
- IPOCTBIE YUCIIA;
- HOJI, anroputm EBkinaa, ocHoBHast Teopema apudmeruku, HOK.
Tema 2. llennvie opoou
- KOHEYHBIE TIEeMHbIE 1po0u;
- OECKOHEUHBIE LIETTHbIE IPOOH
Tema 3. Cpasnenus
- IOHATHE YUCIIOBOTO CPABHEHUS;
- IOJTHASI ¥ TIPUBEJICHHAS! CHCTEMBI BBIUETOB;
- CpaBHEHMS LEJIbIX YHCEJI, PEIICHUE JIMHEWHBIX CPABHEHUH, CCTEMBI
CpaBHEHU;
- KBaJIpaTUYHbBIE BBIYETHI;
- RSA-cucrema.
Tema 4. Koneunvie nonsn
- MHOTOYJIEHBI ¢ KOOQPUIIMEHTAMH B IPOU3BOJIHLHOM I10JIE;
- IPUMEPHI aNTe0p MHOTOYWICHOB 10 MOIYJIF0 MHOTOYJICHA;
- OCHOBHBIE€ CBOMCTBA KOHEUHBIX IOJIEH, MPUMEHEHUE KOHEUYHBIX MOJIEH B
Kpunrorpaduu;
- COMPSKEHHBIE JIEMEHTHI U aBTOMOP(PU3MbI KOHEYHOTO IOJIS;
- KPYTOBBIE€ PACHIMPEHUS] KOHEUHBIX MOJIEH;
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- KBQJIpaTHbIE KOPHU B KOHEYHBIX IMOJISX.

TeMaTuKa NPAKTHYECKHUX 3AHATHH

Henumocts nensix ynucen. Anroputm EBknnaa.Haxoxnenne HOJl u HOK.

[IpeacraBnenue pallMOHAIbHBIX YUCEN LIETTHBIMUA JIPOOSMH.

Paznoxxenne AeiCTBUTEIBHBIX YUCEN B IIETTHBIC IPOOH.

PaznoxeHnne KBapaTHUECKUX UPPALMOHATIBHOCTEH B LIEMHBIE JPOOH.

Pemienne cpaBHenuii. Pemienue cucrem  cpaBHeHUi.  Bwluncienue

MIPUMUTUBHBIX KOPHEH 110 MOAYJIIO P.

6. Brrumcinenne cumBosia JlexkaHapa W KBaJIpaTHYHBIX BBIYETOB. PerneHue
KBaJPaTHBIX YpaBHEHUU B 1oe [Jp.

7. JlemumocTs MHOTOWIEHOB. AnroputM EBKinaa. Pemenne moanHOMuUuaIbHbIX
CpaBHEHUU. BpIUKCIIEHUS B KOJIBIIE MHOTOWIECHOB O MOJYJIKO MHOTOWJICHA.
OTbICKaHUE JIETUTEICH HYJIS U MYJbTUIUIMKATUBHOM TPYIIBI 3TOT0 KOJIbIIA.

8. TlocTpoeHme KOHEYHBIX TMOJeH HeOombmux mopsakoB. OTbICKaHUE
HETPUBOJAMMBIX MHOT'OYJIEHOB HaJ KOHEUHBIM moJjieM. OThICKaHUE KOpPHEH
HEMPUBOIUMBIX MHOTOUYJICHOB.

9. Boruucienust B kousbiie [Ip[X]. Boruucnenus B mose [Ip[X]/(f). Pemenue
YpPaBHEHUH U CUCTEM YPABHEHHI B KOHEUHBIX IMOJSX.

10. CpoiicTBa ~ KOHEYHBIX  TOJEH:  TPUMHUTHBHEIC
aBTOMOP(HU3MBI.

11. HenpuBoauMble MHOTOWICHBI HAJl KOHEYHBIMHU TOJISIMU, UX KOPHHU.

12. BoluricneHue KpyroBbIX MHOTOWIEHOB. VX pasznokeHue Ha HEMPUBOIAMMBIC
MHoOTOwWIeHBI. Tabnua HHISKCOB KOHECYHOT'O TI0JIA.

13. Beruncienrue HOpM | CIIEIOB.

14. Beruncnenve KBaApaTHBIX KOPHEH B KOHEYHBIX MOJISX.

agrwpnE

KOpHHU,  TOJATOJS,

Tpyoo CornacHo pabouyeMy yuyeOHOMY IUIaHY KypC YMTAeTCsl B MOJHOM 00bEME B
EMKOCMb teyenue 3 cemectpa 3 3ET / 108 uacos.
(e /
yacwt)
Dopm B koHI11e3 -ro ceMecTpoB peayCMOTPEH 3auem.
a umozo8o2co
KOHMpPOs
SHAHULU
AHHOTaIMs y4e0HOM TUCITUTUTNHBI
Vueonast mucimmmaa «CACTEMbBI KOMIIBIOTEPHOM AJITEBPHI U
PEAJIMBAIINSA KPUTITOTPAOUYECKUX AJITOPUTMOB»
Lenv Ilenamu 0CBOCHUS TUCUUIUIMHBI ABJISIOTCS:
usyuenus dbopMUpOBaHWE 3HAHWH W HABBIKOB, HEOOXOMUMBIX JIJIS OIKCIUTyaTalluu
OUCYUNTUHDBL MIPOrPaMMHOTO OOECIICUeHHUS U TIPOTPaMMHO-AIAPATHRIX CPEJICTB 00eCTICUCHUS

UH(POPMALIMOHHOM 6€30MaCHOCTH KOMIIBIOTEPHBIX CUCTEM;

O3HAKOMJICHHE C COBPEMEHHBIMH TCHICHIWSMHU DPa3BUTHA HH(DOPMATHKH U
BBIYUCITUTENIFHOW TEXHUKH, KOMITBIOTEPHBIX TEXHOJOTUH B OOJIACTH 3aIlUTHI
uHpOpMaInH;

M3y4eHHE OCHOBHBIX METOJIOB NMPHMEHEHHs CHCTEM KOMIBIOTEPHOW anreOphl
JUIS pealn3allii TeOPETHKO-YHCIOBBIX allTOPUTMOB;

OBJIAJICHUE METOJaMU COBPEMEHHOW TEOPUU UHUCEN, NPUMEHSEMBIMH B
Kpunrorpaguu, TEOpUH KOIWPOBAHUS M OOIMMX MOJEIAX Oe30MacHOCTH
KOMITBIOTEPHBIX CHCTEM.
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Komn
emenyuu,
Gopmupyemol
e 8
pe3yrbmame

oceoe
HUsL
OUCYUNTUHDBL

KomMmnerenuumu,
OCBOEHHMM JTUCIHHUILIUHBI.

- CIIOCOOHOCTBIO YYUTHIBATh COBPEMEHHBIC TCHICHIIMH Pa3BUTHS UH()OPMATHKH
M BBIUHUCIHUTEIBHOM  TEXHUKH, KOMIBIOTEPHBIX  TEXHOJIOTMH B  CBOEW
poeCCHOHAIBHON ~ JIEATENBHOCTH, padoTaThb ¢ MPOTPAMMHBIMH CpEIACTBAMU
NPUKJIAJIHOTO, CACTEMHOI0 U crieianbHoro HazHaueHus (OI1K-7);

- CIIOCOOHOCTBIO HCIOJIb30BaTh S3BIKM W CHUCTEMBI IMPOTPAMMHUPOBAHUS,
WHCTPYMEHTAJIbHbBIC cpencTBa TUISt perieHus npodeccuoHaNbHBIX,
UCCIICIOBATEIbCKUX U MPHKIaaHbIX 3a1a4 (OITK-8);

- CIIOCOOHOCTBIO K CaMOCTOSITEIbHOMY IOCTPOCHHUIO aITrOpUTMa, MPOBEICHUIO
€ro aHaJIM3a U pean3alid B COBPEMEHHBIX IporpaMMHubIx KoMiniekcax (OITK-10).

- CHOCOOHOCTBIO  pa3pabaThiBaTh, AaHATU3UPOBATh H  OOOCHOBHLIBATH
aJICKBaTHOCTh MAaTEMaTHYECKUX MOJICJIEH IMPOIECCOB, BO3ZHUKAIOIIMX MpHu padboTe
POrpaMMHO-aNapaTHbIX cpeacTB 3anuThl nHGopmanuu (IICK-2.4).

o0yuyamouierocsi B

¢bopmupyemsbie y pe3yJbTare

3nanu
s, YMeHus u
HABbIKU,
noayuaemoie
6  npoyecce
usyuenus
OUCYUNTUHBL

B pe3ynbrate 0cBOCHUS NUCHUIUIHNHBI CTYACHT JOJKEH:
3nams:
— METOJbI PElICHUs CTAaHIAPTHBIX 33/1a4 anreOpbl U TEOPUH YUCEIT;
— QJITOPUTMBI BEIYUCIICHUI B KOHEYHBIX MOJSIX:
— OCHOBHBIE TEOPETUKO-YHUCIIOBBIE AITOPUTMBI,
Kpunrorpadumu;
— OCHOBHBIC THUIBl KPUNTOTPahUYECKUX aNTOPUTMOB W THIIOBBIC YS3BHUMOCTH
KPUIITOCHUCTEM.
Ymemn:
— nporpammupoBats B MAPLE crangapTHbIE aaropuTMBl;
— TPOU3BOJUTH BHIYMCIEHUS B KOJIBLIE LIEIBIX TayCCOBBIX YHUCET;
— TPOU3BOJUTH BBIYMCIICHUS C LIETTHBIMU APOOSMH;
— CTPOUTH TAOJUIy MHJIEKCOB KOHEUHOTO MOJIS M MPOU3BOANUThH apu(pMeTHUYECKHE
ofepaluy;
— HaXOoAWTh MUHUMAaJIbHbIE MHOTOUYIEHBI 3JIEMEHTOB KOHEYHOT'O OIS
—  BBIYUCIISITH HOMBI U CJIEbI 3JIEMEHTOB KOHEUYHOTO MOJIS;
—  BBIYHCITH JUCKPETHBIN JTorapu(M B KOHEYHBIX TTOJISX;
— TPOBOAMUTH HKCIEPUMEHTAJIbHBIE MCCIEAOBAHNUS KOMIIBIOTEPHBIX CHCTEM C
LIEJIBIO BBISIBIICHUS YSI3BUMOCTEH;
— pacro3HaBaTh TUIOBbIE YA3BUMOCTH KPUIITOCUCTEM.
Braoemy:
— TpUEeMaMH peaJn3aliyi CTaHAaPTHBIX TEOPETUKO-YHCIOBBIX aITOPUTMOB;
— TpUeMaMH BBIYMCICHUN B KOHEUHBIX TOJISIX
— HaBbIKaMH 3()()EKTUBHBIX BBIYUCICHUHN B €BKJIMIOBBIX KOJBIIAX;
— TIpUEMaMHU BBIYHUCICHUHN C HEMHBIMH IPOOSIMU;
— MHCTPYMEHTaMH pean3alliy TUIOBBIX KPUIITOrpauuecKUX aJrOpuTMOB.

HMCIOIIIUMEC IIPUJIOKCHUSA B

Kpam
Kas

xapax
mepucmuxa

yueOH
ou
OUCYUNTUHDBL
(ocHoHbIE
Onoxu u
memul)

Coaepixanue OCHOBHBIX Pa3e/ioB H TEM Kypca
Tema 1. AnropuT™MBI 3J1IEMEHTAPHOMN TEOPUN YHCET
Anroput™ EBknmupa. Pacmmpennslii  anroputMm  EBkimpa. Pemenne
CpPaBHEHUHN U CHUCTEM CpaBHEHUH. BbIYMCIIEHHE KBaIpaTHBIX KOPHEH I10 IIPOCTOMY U
10 COCTABHOMY MOZYJIIO.
Tema 2. AnropuT™Mbl BEIUNCIEHUN B €BKJIMJOBBIX KOJIBLAX
Brluucnenuss B KOJbLE IENBIX TayCCOBBIX 4HCeEN. PenieHue cpaBHEHUM.

HawnGonpmmii o0muii qenuTenb raycCOBBIX 4Yucen. BhIUUCICHUS B KOJIBIE Z[\/a].

Haxoxnenne HOJI B konbIe Z[\/a]. Paznoxenve Ha HENPUBOAMMBIE MHOKUTEIHU B
€BKJIMJOBBIX KOJIBIAX.
Tewma 3. Beruucnenust ¢ ienHbIME APOOSIMU
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Pa3noxxeHue panmoHaabHBIX YKMCEN B KOHEUHBIE LIeTIHbIe Apodu Paznoxenue
JICUCTBUTEIIBHBIX YHUCEN B OeckoHeuHbIe LenHble Apodu. IlpubmmxeHue
UPPALMOHATIBHBIX YHCEN MOAXOASIIUMU APOOSIMHU.

Tewma 4. BeiuucieHusi B KOHEUHBIX MOJSIX

[loctpoenne KoHeuHoro nmosig. TaOnuia WHAEKCOB KOHEYHOTO IOJIA.
ANTOpUTMBI BO3BEJICHUS B CTENIEHb B KOHEYHOM I10JIe. [TocTpoeHre HenmpuBOIMMBIX
MHOTOYJICHOB HaJ TMOJIeM. BbIuuClieHHe KpyroBbIX MHOTIOWIEHOB. PasnokeHue
MHOT'OYJIEHOB Ha HEIPUBOJIMMBIE MHOXKMTEIN HaJ 3a/laHHbIM 10JeM. Brluucienue
HOPM U ciiefioB. [TocTpoeHre MUHUMAIBHBIX MHOTOYJICHOB.

Tema 5. KpunrocucreMsl ¢ OTKPBITBIM KIHOYOM

Kpuntocucrema RSA. Bwibop mapameTpoB. AJTOPUTMBI MapKHPOBKH
coobuiennii. TunoBsie ataku Ha RSA. Ataka Ha MaJTy0 UQPPYIOILYIO SKCIIOHEHTY.
®dakTopu3zanus Moayia. Ataka Bunepa.

Tema 6.Kpunrocuctemsl, OCHOBaHHbBIE Ha TUCKPETHOM Jlorapudme

Kpunrocucremsl, OCHOBaHHbIE Ha JUCKpeTHOM Jjorapupme: uddu—
Xennmana, Meccu—Omypsl, Dnb-I'amais. [IpoGiema nuckpeTHoro gorapudma.

Tpyoo
émMKocmo

(e /
uacwl)

4 3E / 144 ygaca.

Dopm
a umoz2o8oco
KOHMPOisL
SHAHUU

3avyer

AHHOTanus y4eOHON JUCITUTUTUHBI

Vuebnas mucuummaa «OCHOBBI TEXHUYECKOUN ®U3UKUN»

Llenv

u3yueHust
OUCUUNTUHBL

Ieablo Kypca sSBISIETCS M3JI0KEHUE TOM YacTH (PU3UUECKUX 3HAHUM, KOTOpbIE
HEOOXOIUMBI CTYJIEHTaM JJIsl YCIEUIHOIO YCBOEHMS MOCIEIYIOIINX CHEelHaTIbHbIX
KypcoB IO 3amure HHGOpManuu U 00eCreueHUs BO3MOKHOCTU TBOPYECKOIO
pelieHus KOHKPETHBIX 3aJady B CBOeM JanbHelmedl mnpodeccnoHanbHON
JesTeNbHOCTH. [Ipexae Bcero aTo AUCHUIIIMHBI "IIEKTPOHUKA U CXEMOTEXHUKA' 1
"TexHuueckas 3auuTa nHpopmanuu".

B ocHOBe BceXx TEXHHMYECKMX KaHAJIOB YTEUKHM HH(OpMaIUM JeXaT Te WIH
uHble ¢uznueckue 3pdexTsl. PaboTa TEXHHYECKUX CPEICTB HEIJIACHOTO CheMa
UHPOpPMALIUM M TEXHUYECKHX CPEJCTB 3allUThl HHPOPMALUU OT YTEUKH II0
TEXHUYECKUM KaHaJaM OCHOBaHa TakXke Ha (PU3MYECKUX SBICHMSIX U dPdeKTax,
IIPOUCXOAIINX KAaK B OKPYXKAIOLIEM IPOCTPAHCTBE, TaK U B MOJIYNPOBOJHUKOBBIX
JJIEeMEHTax, Ha 6a3e KOTOPHIX PeaIn30BaHbl TEXHUUECKHUE CPEICTRA.

B ornunume ot kypca oOuieil (u3MKH, KOTOPBINA NMPENoAaeTcsi CTyJeHTaM BHE
3aBHCHUMOCTH OT WX JajbHelmel mpogeccHoHalIbHONW HaNpaBiICHHOCTH, TAaHHBIN
Kypc mpeznonaraer 0ojiee Ii1yOOKOe HM3JI0KEHUE OTACNbHBIX TJIaB WM Pa3/eNoB
GU3MKM ¢ aKUEHTOM Ha TEXHMYECKYI0 pealM3alyi0 TeX WM HMHBIX (PU3NYECKHX
sBreHu# 1 9hPeKToB.

[IpennaraeMblii Kypc OKaXXeTCs TaKKe MOXET OKa3aTbCid TMOJEe3HbIM U
crienuanucTam, yxxe pabotaromum B chepe odecrieueHust 3alUThl HHHOPMAIMK OT
€e YTeYKHM IO TEeXHUUYECKHM KaHajaM B TOCYJapCTBEHHBIX U KOMMEPUYECKUX

CTPYKTYypax.

Komne
meHyuu,
Gdopmupyemol

[Ipouecc n3yueHus AUCUUILTUHBI HAIIPaBIIeH Ha (OPMHUPOBAHUE
KOomMnemenuyuu.
- COCOOHOCTh aHAIU3UPOBATh (HU3MUECKHE SIBICHUS M IPOLECCH, MPUMEHSTh
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e 6 | COOTBETCTBYIOIIMN (PU3MKO-MaTeMaTHUYECKUN ammapaT uid  (GopMalu3aluuu u
pesyrbmame | perienus npodeccuonanbubix 3aaa4 (OITK-1).
0Cc80€eHUs - CrocoOHOCTh OCYHIECTBIIATh HOA00pP, HM3ydYeHHE U 000OLIEHHE Hay4yHO-
oucyuniumbl | TEXHUYECKOH HHGOpMAIMHM, METOAWYECKHX MAaTepUaloB OTEYECTBEHHOTO H
3apyOeHOro OIblTa MO NpoOjeMaM KOMIIBIOTEPHOH O€30MacHOCTH, a TaKkKe
HOPMaTHBHBIX IIPABOBBIX aKTOB cepe npodeccronanproii gestenbroctu (ITK-1).
3uanus B pe3ynbrare u3ydeHus AUCHUILUIMHBI CTYIEHT JIOJIKEH:
, YMeHus u 3namey:
HABbIKU, - ®U3nM4ecKrue OCHOBBI TEXHUYECKMX KaHAJIOB YT€UKH MH(opMauuy;
noxyyaemvie 8 - [IpyHIMTIBI TEXHUYECKOW pealn3auy pa3InyHbIX GU3NIecKuX 3((HeKToB;
npoyecce - OU3UKO-TEXHUYECKHE BO3MOYKHOCTU  PA3JIMYHBIX BHJIOB TEXHUUYECKOU
uzy4enus pa3BeNKH;
OUCYUNTUHDL - OU3MKO-TEXHUYECKHE OCHOBBI, Ha KOTOPBIX Oa3MpYIOTCS COBPEMEHHBIE
CpeACTBa TEXHWYECKOH 3aIIUTHI HHPOPMALIHH.
Ymems:
- IIpaBWIIbHO OLIEHUTH PEATLHOCTH YIPO3bl YTEYKH MH(POPMALUHU MO TEM WIH
MHBIM TEXHUUYECKUM KaHaJlaM;
- Ilpumensars Haumbosiee >PQPEKTHBHBIE METOIBI M CPEICTBA TEXHHUYECKOU
3alUThl HH(OPMALIUH;
- OnenuBath 3((HEKTUBHOCTH MEp NPEANOIAraeéMoOi TEXHHYECKOW 3aIlUTHI
uHpopmanuu.
Bnaoemy:
- HaBbikamu BbIsBIEHUS GU3NUECKUX Y3PPEKTOB U SIBICHHH, CIOCOOCTBYIOIUX
00pa30BaHUIO TEXHUYECKHX KaHAJIOB YTEUKH HH(POpMAINH;
- MeToaMu OLIEHKHU YIpo3 YTeUKH MHPOPMALIMH 110 TEXHUYECKHM KaHaJaM.
Kpamx Copep:xaHue OCHOBHBIX pa3/iesioB (TeM) Kypca
as
xapax 1. Beenenue
mepucmuxa 1.1 CoBpeMeHHBIE TPOOIEMBI TEXHUYECKOH 3alUThl HH()OpMAIUH.
yuebHo 1.2 TexHudeckue KaHaJlbl yTEUKH UH(DOpMAaLIUH.
1 OUCYUNTUHBL
(ocHosHble 2. KonebarenbHble 1 BOJTHOBBIE MPOIIECCHI.
o10KU u 2.1 CobcTBeHHBIE KOJIEOaHus.
memol) 2.2 BeIHYyX/IeHHbIE KOJIeOaHMUs.

2.3 TTapameTrpuyeckue KoueoaHusl.
2.4 KonebaHus B pacipe/IelIeHHbIX CUCTEMAX.
2.5 BoyiHOBBIE ypaBHEHUH.

3. ®u3nuecKue OCHOBBI aKyCTUKU
3.1 Yopyrue BOJHBL.
3.2 OTpaxeHue U MpeoMIICHUE YIPYTUX BOJH HA TPAHUIIE IBYX CpEI.
3.3 DHeprus ynpyrux BOJH.
3.4 Iloryomenue ynpyrux BOJIH.

4. DneKTpOMarHUTHbIE KOJIOAHUS U BOJTHBI

4.1 Konebanus B 2JEKTPUUECKUX JIMHUAX MTEpeIayn.

4.2 BosiHOBO€E ypaBHEHHE IS AJIEKTPOMArHUTHBIX BOJIH.

4.3 OtpaxkeHHe M IPEIOMIIEHUE SJIEKTPOMAarHUTHBIX BOJIH Ha TPaHHUILIE
JBYX Cpell.

4.4 DHeprus >I€KTPOMarHUTHBIX BOJIH.

4.5 Uznyyenue AUMOIs.

4.6 NznyyeHnue paaguoBOIH aHTCHHAMU.
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5. Ontuka
5.1 DyekTpoMarHuTHas Ipupo/ia CBETA.
5.2 'eomeTpuueckasi ONTHKA.
5.3 OcHoBHBI (hoTOMETpHH.
5.4 UntepdepeHnus ceera.
5.5 Jludpaxius cera.
5.6 Ionsapuzaius ceera.
5.7 B3auMoIelcTBHE CBETA C BEIIECTBOM.

6 OnTHYecKHe JUHUH CBSI3U
6.1 OCHOBHEIC ITOJIOXKCHUS.
6.2 ONTUYECKOE BPEMEHHOE MYJIbTUILICKCUPOBAHMUE.
6.3 OnTuyeckoe YaCTOTHOE MYJIbTUILIIEKCUPOBAHHUE.
6.4 OCHOBBI JICKTPOJAMHAMUKHN ONTUYECKUX JIMHUHN CBSI3U.
6.5 THunbl ONTHYECKUX BOJIOKOH.
6.6 'eoMeTprvecKre TapaMeTPhl ONITHYECKUX BOJOKOH.
6.7 CoenuHEeHNE ONITHYECKUX BOJIOKOH.

7. ®u3nvecKkue OCHOBHI MOJTYIPOBOIHUKOBBIX IPHOOPOB

7.1 CtpoeHue aroma.

7.2 CtpoeHue TBepAbIX Teil. 30HHAsi TEOPUS TBEPABIX TeJl.

7.3 3oHHas quarpamMMa COOCTBEHHBIX MOJIYIIPOBOIHUKOB.

7.4 3aBUCHUMOCTb INPOBOJAMMOCTH COOCTBEHHBIX HOJIYHPOBOJHHKOB OT
TEMIIEPATYPHI.

7.5 llpumecHble MONYNPOBOJHUKH. 30HHBIE IUArpaMMbl JIOHOPHOTO U
aKIETITOPHOTO MOJTYIIPOBOIHUKA.

7.7 3aBUCHUMOCTb IPOBOAMMOCTH MPHUMECHBIX IOJYIPOBOAHUKOB OT
TEMIIEPATYPHI.

7.8 P-n-nepexon u ero coiicTBa. BonbrammnepHast xapakrepucTuka p-n-
nepexo/a, €€ 3aBUCHMOCTb OT TEMIIEPaTyphI.

8. ®du3nvecKue OCHOBHI J1a3€POB

8.1 [TpuHIMTIBI neicTBus ra30BbIX, TBEPJOTEIBHBIX U
MOJTYIIPOBOTHUKOBBIX Ja3€POB.

8.2 COz-nazep, cxema JHEPreTUYECKMX YpPOBHEH. YCIOBHSI U PEKHUMBI
TeHepalnu.

CriocoObl HaKaYKH.

8.3 Nd-YAG-mazep, cxemMa DOHEPreTHYECKHX YpPOBHEH. YCIIOBHS U
pexxumbl TeHepari. CriocoObl HaKayKy.

8.4 TlomynmpoBOTHUKOBBIE JIA3€Phl, ©X 0COOCHHOCTHU. [IpUHIHMIIBI CO3TaHus
MHBEPCHOU HaceleHHOCTU. KOHCTpyKIMs MpOCTEeNIero MHXEKIIMOHHOTO Ja3epa.

8.5 T'onmorpadus.

9. 3akirouenue

Tpyooé 3 3ET/ 108 vacos.
MKOCHIb

(e /
4acwt)

Dopma IK3AMEH.
Umo206020

KOHMpPOJIA
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3HAHUU

AHHOTauuUs y4eOHON AUCITUTUTHHBI

VYyeOHas QUCUUILIMHA

MATEMATHYECKHUE METOIbI IUATHOCTUKHU KOMIIBIOTEPHBIX CUCTEM»

Lenv uzyuenus
OUCYUNTIUHDBL

Ilenamu ocBoeHuUsl TUCUUIUIMHBI «Mamemamuueckue memoovl OuazHOCMUKU
KOMRBIOMEPHBIX CUCHEM) SBIIIOTCS:

- NpUOOpPETeHUE CTYICHTAMH TEOPETHUECKUX 3HAHUN U MPAKTUYECKHUX
HABBIKOB B 00JIACTH KCIOJb30BAaHUS MAaTEMaTHYECKHX CIOCOOOB U METOOB
JIMarHocTuku KoMibioTepHbix cucteM (KC), ocBoeHne 0CHOB METOJIOB aHau3a,
pacuéTa M OLIEHKM TIOKa3aTesled KadecTBa U CIIOCOOOB  IMOBBILICHUS
s dexTuBHOCTH Hcnoab3oBanus KC; TeopeTHuecKnX 3HAaHUH U MPAKTUIECKUX
HABBIKOB B 00JIACTU METOJIOB U CPEJICTB TEXHUUYECKOM TMarHOCTHKU;

- BI)Ipa6OTKa MCTOAUK H3YUYCHUSA W HCIIOJb30BaHWA CIICHUAIBHBIX M
OPYTUX JUCHMILTUH AJs pa3paOOTKH MaTeMaTUYeCKUX Mojelieil 0e30MacHOCTH
KOMIIBIOTCPHBIX CHUCTEM, BLIpa6OTKa MMPAKTUYCCKUX HABBIKOB pa6OTI)I co
CHEIHMAIIbHOM JIMTEPaTypOoil ¥ TUTepaTypoii 00IIero Ha3HAUCHUS

Komnemenyuu,
Gopmupyemvie 6
pe3yiomame
0C80€HUs
OUCYUNTUHDBL

[Iporiecc m3yueHUs] AMCHUILTAHBI HAMpaBiieH Ha (OPMHPOBAHUE CIIEAYIOMIMX
KomnemeHnuuii.

- CIIOCOOHOCTh aHAM3HUPOBATh (U3NYECKUE SBICHUS U MPOIECCHI, TPUMEHSTh
COOTBETCTBYIOLIMI (pr3uKO-MaTeMaTHUeCKuil anmapaT uid ¢opMalu3aluuu U
pemenus npopeccuonanbHbix 3amaad (OI1K-1).

- CHOCOOHOCTh OCYIIECTBJIATH NOA00Op, HM3ydeHHE M O00O0OIIEHHE Hay4dHO-
TEXHUYECKOH HH(OpMAIK, METOAMYECKHMX MaTepHAIOB OTEUYECTBEHHOTO W
3apy0eKHOrO OMbITa MO MpoOJeMaM KOMIBIOTEPHON OE30MacHOCTH, a TaKXke

HOPMAaTHUBHBIX MIPaBOBBIX aKTOB cdepe npodeccuoHanbHoi aestenbHocTH (I1K-
1).

3nanus, ymenus u
HABbIKU,
noxyyaemovie 8
npoyecce
uzyuenus
OUCYUNTUHDBL

B pe3ynbrare 0CBOCHUS AUCITUTUTHHBI CTYICHT JTOJKEH:

HMETh:

- TpeacTaBiieHHEe 00 OO0IIeM COAEpKAHWU MaTeMaTHYECKUX MOJCIICH,
UCIIONIB3YEMBIX B TEOPHM JMArHOCTUKHU;, O POJIM M CBOWCTBAxX MOKa3aTesen
3 (PEKTUBHOCTH M KauecTBa KOMITBIOTEPHBIX CUCTEM; 00 aBTOMATH3WPOBAHHBIX
CUCTEMaX TEXHUYECKOTO TUArHOCTUPOBAHUSI.

3HATh.

- OCHOBHBIE OMNpPENEICHUS W TIOHATHS KayecTBa KOMITBIOTEPHBIX CHCTEM,
CBOMicTBa moOKazaTened HaJIE&KHOCTH, 3aKOHOMEPHOCTHM U  (usnueckue
MPOIECChl BO3HUKHOBEHHUSI OTKA30B; MATeMaTUYECKUE MOJENU AHArHOCTUKH,
crocoObl aHAJIM3a U pacuéTa MoKa3aTesied TMarHOCTUKY;

- METOJbl aHallM3a U OICHKH KOMIBIOTEPHBIX CHUCTEM KakK OOBEKTOB
AKCIUTyaTaIllid B COCTABE CPEJCTB 3alIUThl MH(POPMAIUHA, METO/BI OIIEHKH X

TEXHUYECKOTO  COCTOSIHUSA, METOAbl JIOKAJIM3alMd MECT OTKa3oB H
HEHCIIPAaBHOCTEH, OCHOBHBIE METOABI IPOTHO3UPOBAHUS  TEXHUYECKOIO
cocrosHuss ~ KC,  mnpuHIMnbel  TOCTPOEHUS  CHCTEM  TEXHUYECKOIO
JIMarHOCTUPOBAHUS CPEJCTB 3AIUTHI.

YMeETh:

- BBIOMpaTh MOJENM U MOKAa3aTeNu AUArHOCTHKM KOHKpeTHoro tuna KC B
COCTaBe CPEICTB 3aIIUThl MHPOPMALWHU, MPOU3BOAUTH AaHAIM3  HX

3 PeKTUBHOCTH, PaCUET U ONTUMHUBAIIHIO;
- (opMupoBaTh TEXHHYECKHE TpeOOBaHUS MO OOECIECUCHUIO 3aJaHHOMN
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Han&xkHoctn KC, BeIOMpaTh Hanbosee ONTHMaNbHbBIE TEXHUYECKUE PEHICHUS U
CPENCTBa;

- OCYHIECTBIIATh HcHbITaHuA Ha HaaéxHocTh KC, oOpabarbiBaTth HX
PE3yIabTaThl U ACJIaTh KOHKPCTHLIC IPAKTUYCCKHUEC BBIBOBI,

- aHAJIM3UPOBATh NPUYMHBI BOSHUKHOBEHHS OTKa30B, CIIOCOOBI U CPEACTBa
UX YCTpaHEHUs U MPEAYIPEKACHUS TIOCIEICTBUN OTKA30B;

- OTIPENENATh BUJ TEXHUYECKOTO COCTOSHHUS KOMITBIOTEPHBIX CHCTEM;

- paCCUHUTHIBATH ITOKA3aTC/IM AUArHOCTUPOBAHUA, BBI6I/IpaTL napamMeTpbl 1A
oueHkn paborocnocodHoctn cocrostHus  KC, cTpouTh  ONTHManbHBIC
QITOPUTMBI ITIOMCKA MECT OTKa30B;

- MPOM3BOAMTH OIEHKY (pyHKIMOHMpOBaHUS cocTosHUs 00bekToB KC B
COCTaBe CPEJICTB 3aIUTHI HHPOPMALINH;

- ONpEneNsITh ONTHMAIbHBIE CTPATETUH W PEKUMBI IKCIUTyaTallud STArloB
JKU3HHU KOMIIBIOTCPHBIX CUCTEM 3allIUTHI I/IH(l)OpMaIII/II/I.

BJIA/IETH:

- MCETOAaMHU YyHpaBJICHUA TCXHUYCCKHUM COCTOAHHUEM KOMIIBIOTCPHBIX
CHCTEeM Ha OCHOBE O0paboTku WHGPOpPMAIMH, TOIY4aeMOW C MOMOIIBIO
JUArHOCTUYCCKUX I/IH(l)OpMaIII/IOHHI)IX CpCACTB 3alllUThI HHQ)OpMaHI/II/I.

Kpamxas
xapakmepucmuxa
yueoHou
OUCYUNTUHDBL
(ocHo6Hble O10KU
u membot)

Conep:xaHue OCHOBHBIX pa3/iesioB (TeM) TUCHUIJIMHBI:

1. BBenenue.

IIpenmer, conmepkaHue W 3a1a4d JUCUUILIMHBL. MecTo M poib Juc-
LUIUIMHBl B TOATOTOBKE CHELMAIMCTOB IO 3amuTe uHpopmauuu. Cs3b C
JOPYTUMH TUCHHMIUTMHAMHU Y4eOHOro TiaHa. OCHOBHBIC TOHSTHS U TEPMHUHBI
TEOPHH JUArHOCTHKU KoMibloTepHbIX cucteM (KC).

2. MaremaTnueckue  MeTOAbl M MOAEJH  HaJAEKHOCTH
KOMIILIOTEPHBIX CHCTEM.

OcCHOBHbIE TOHATHSI M TEPMUHBI TEOPUM HAAEKHOCTH, METOIBl H
MaTeMaTHYecKue Mozenu pacuéra HaxexHoctu KC, cratuctuueckas oOLiEHKa
nokasarene Haa&KHOCTH, NyTH oOecnedyeHus Haa&KHOCTH CYJOBOIO
KOMIIBIOTEPHBIX CUCTEM, PE3EPBUPOBAHHUE.

3. OcHOBBI JUATHOCTHKH KOMIILIOTEPHBIX CHCTEM.

OCHOBHBIE TMOHATHA M TEPMHUHBI JUATHOCTHUKU: OOBEKT JUArHOCTHPOBAHUS,
nedeKT, HEUCHPaBHOCTh, MpOBEpKa, TIJIyOMHAa TOMCKa U  KPaTHOCTb
HEUCIIPAaBHOCTH, TECT, CUCTEMA U aJITOPUTM TEXHUYECKOT0 TUArHOCTUPOBAHUS.
MareMaTuyeckue METOAbI M MOJEIU JUArHOCTUPOBAHUS KOMIIBIOTEPHBIX
CUCTEM HEIPEpPHIBHOIO THUIIA: TOHATHE MaTeMaTUYeCKOM MOJEIN 00beKTa
JMarHOCTUPOBaHUA, Tabmuna (QyHKIUI HEHCIIPaBHOCTEH, JIOTHYECKask MOETb
o0wvexkta  guarHoctupoBanust KC, moctpoenune  Tabimuubl  GyHKIUI
HeucnpaBHoctet (T®H) mo 3amaHHON JOrMYECKOW MOMAENH, KPaTHOCTh
JUarHOCTHUPOBaHUs, MeToanka mnoctpoeHns TAOH mo 3amaHHON JIOrMYECKOU
MOJIEIIN.

Anroput™mbl TexHuyeckoro nauarHoctupoBanus KC: moctpoeHue TecToB
JUarHOCTUPOBAHHUSA: IPOBEPSIOIIUNA TECT, TECT IIOMCKAa HEUCIPABHOCTEM,
MuHUMaNbHbIN npoBepsomuid Tect (MIIT) m MuHUMaNbHBIL TecT mHoucKa
HeucnpasHoctet (MTIIH); mnocTpoeHne ONTMMH3UPOBAHHBIX YCIOBHBIX
QITOPUTMOB  TIOMCKa  HEWcnpaBHOcTed. [loHATMA  onTUManpHOrO M
ONTUMU3UPOBAHHOIO YCIOBHOI'O QJITOPUTMOB IIOMCKA  HEHUCIPABHOCTEH.
Kpurtepun BbIOOpa MpOBEPOK TpPH MOCTPOCHHH ONTUMH3MpPOBaHHBIX Y AIIH:
UH(POPMALIMOHHBIA KpUTEpUH, (PYHKIMM MPEeNNOYTEeHUs, PELIaolIie MpaBuia
BbIOOpa ONTUMAJIBHBIX MPOBEPOK. MeTonKa MOCTPOEHUSI ONTUMU3UPOBAHHOTO
YCJIOBHOI'O QJITOPUTMA IIOMCKA HEHcIpaBHOCTeW. Pacuer cpeaHero BpeMeHH
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OTBICKAHHMS HEWCIPABHOCTEH MO JAaHHOMY YCIOBHOMY ajrOPUTMY IIOMCKa
HencrpaBHOCTeW. OCHOBHBIE CIMOCOOBI IMMOCTPOEHHS aJIrOPUTMOB IIOMCKA
HEHCIPABHOCTEH: croco0 IOCIeI0BaTeNFHOrO (PYHKIMOHAIBHOTO aHANN3a,
croco0 TMOJIOBHHHOTO pa30MeHHs, CIoco0 «BpeMs — BEpPOATHOCTBY,
UHKEHEPHBIH  CHOCco0, cmoco0 Ha OCHOBE HEPAapXMYECKOTO IPHHIHIA.
Omnpenenenye NpUUKUH OTKa3a.
Nmxenepras Meroauka noucka HeucnpaBHocTeld KC: criocoOsl mpoBepok npu
«PYYHOI» METOJIMKE IOMCKAa HEHCIPABHOCTEH: CIIOCOO0 H3MEpeHus, Crocod
KOHTPOJIbHBIX MEPEKITIOYCHUII M PErYIMPOBOK, CHOCOO 3aMeHbl, crocol
BHEIIHETO  OCMOTpa,  CHOCOO0  CpaBHEHHUS,  CHOCO0  XapaKTepHBIX
HEHUCIPABHOCTEH. ANTOPUTM WH)XEHEPHOI METOANKH ITOMCKA HEUCIIPABHOCTEH.
Cpe[[CTBa KOHTPOJIA H TEXHUYECKOM ANArHOCTUKHU KOMIIBIOTCPHBIX CHUCTCM!
o0IIas XapaKTepUCTHKA CPEICTB KOHTPOJS. BCTpoeHHBIE CHCTEMBI KOHTPOJIS.
I[I/IaFHOCTI/I‘IeCKI/Ie CTCHABI. ABTOMaTI/I3I/Ip0BaHHI)I€ JAUArHOCTUYCCKUEC CTCHIBI.
[lpumeHeHre MHMKpPONPOLIECCOPOB M MHUKPO-OBM  mns  TeXHUYECKOTO
AUAarHoCTUPOBAHUA 00BEKTOB KOMITBIOTCPHBIX CUCTCM.

4.3ak10ueHme.

OcHOBHBIE TCHACHII NN u HaIpaBJICHUA COBCPUICHCTBOBAHUA
COBPCMCHHBIX Ccroco0oB AUAarHOCTUKU KOMIIBIOTCPHBIX CUCTCM.

Tpyooémxocmo 5 3ET / 180 yacos.
(3.e. /uacwl)
Dopma 3auém c oyenkoi, KP
Umo208020

KOHmMpOJiA 3HAHUU

VYyeOHas aucuuminHa «OCHOBBI KPUNITOBAJIIOT U 0J10KY el H»

Lenv uzyuenus IJenu ocBoenus TUCHMIIMHBI «OCHOBBI KPUIITOBAJIIOT U 0JIOKYEHH:

OUCYUNIUHBL - U3y4YEHHUE TEXHOJIOTUU OJIOKYEHH;

- U3y4YeHHE MPUHIUIIOB MOCTPOEHUs KpuntoBamoT Bitcoin, Ethereum,
Monero u Zcash;

- OBJIaJIeHHE HaBbIKAMU HAMMCAHUs MPOCTEUIINX CMapT-KOHTPAKTOB
kpunToBaitoT Bitcoin u Ethereum;

- OBJIaJIeHHE HAaBBIKAMU aHAJIM3a YPOBHS aHOHMMU3ALUH NIPEI0CTABISIEMOTO
Pa3IMYHBIMU KPUIITOBAJIFOTAMH, a4 TaAKXKC OTACJIbHBIMH MCXaHU3MaMH,
UCTOJIb3YIOINIMMUCS /7S IOBBIIICHNUS YPOBHS aHOHUMHOCTH;

Komnemenyuu, [Tpouecc u3yueHus: AUCUUILINHBI HaNpaBiieH Ha (OpMHUPOBaHUE CIIETYIOIINX
Gopmupyemvie 6 | KOMnEMeEHYUIL:

pesyromame - CHOCOOHOCTBIO HCIOJNB30BaTh SI3bIKM M CHUCTEMBI IMPOTPaMMHPOBAHUS,
0Cc60eHUsA UHCTPYMEHTAIILHBIE cpencTaa JUIS pelieHus npodeccuoHaIbHBIX,
OUCYUNTIUHDBI UCCIIeI0BATeNbCKUX M PUKITaAHbIX 3a1a4 (OITK-8);

- CIIOCOOHOCTBIO pa3palaThIBaTh BBIYMCIUTEIBHBIC AITOPUTMBI, PEATU3YIOLINE
COBPEMEHHBIE MaTeMaTHUECKHe MEeTOIbI 3auThl nHPpopmarmu (ITCK-2.1);

3nanus, ymenus B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT JOJKEH

U HABbIKU, 3HamMY.

nozayuaemvie 8 - MPUHIUIBI TOCTPOCHUS U PAOOTHI KPUNITOBATIOT U OJIOKYEIH TEXHOJIOTUH;
npoyecce - KpunrorpapuuecKkue HHCTPYMEHTHI, IPUMEHSEMbIE B KPUIITOBAIOTaX

Usy4eHus Bitcoin, Ethereum, Monero u Zcash;
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OUCYUNTUHBL - MEXaHW3Mbl aHOHUMU3AINH U JICAHOHUMU3AIMH B KpUNTOBaIOTaX Bitcoin,
Ethereum, Monero u Zcash;
ymemby:
- paboTaTh CO CKpUNITaAMH KPUIITOBATIOTHI Bitcoin;
- pa3pabaTrbIBaTh MPOCTEHUIIINE CMAPT-KOHTPAKTHI Ha si3bike Solidity B
kpunroBantore Ethereum;
- aHAJIM3HUPOBATh YPOBCHb aHOHUMHOCTH M O€30MACHOCTH B KPUIITOBAIIOTAX
Bitcoin, Ethereum, Monero u Zcash;
enademsy.
- HaBBIKaMU paboThI ¢ OnbIMoTekamu si3pika Python st kpunToBamoTHI
Bitcoin;
- HaBBIKAMHU IPOTpaMMHUpOBaHMs Ha s3bike Solidity;
- HaBBIKAMU Pa0OTHI C KpUNITOrpahUIECKUMU HHCTPYMEHTAMH,
UCTIONB3YIONIMMUCS B KpuntoBaimoTax Bitcoin, Ethereum, Monero u Zcash.

Kpamkas Coaep:xaHue OCHOBHBIX pa3/iesioB (TeM) Kypca

Xapaxkmepucmu - Bitcoin: UTXO-mozaens, anroputm Proof-of-Work, noanuces ECDSA, s13b1k
Ka yyeOHol Script. IIpobnema macmtabupyemoctu cetu Bitcoin 1 MeTO/bI €€ pelieHusl.
OUCYUNIUHbL Texnonorun Segregated Witness, Lightning Network u Taproot.

(ocnosHble - Ethereum. Account-based mozens. Proof-of-Stake. CmapT-KOHTpaKThI. S3bIK
O10KU U membl) Solidity

- Zcash. JIoka3arenbCTBO ¢ HYJIEBbIM pasriamieHueM. Texuomnorus Zk-Snark

- Monero. Kpyrossie nognucu.

- MexaHu3Mbl aHOHUMH3ALMK U IEAHOHUMU3ALUU B KPUIITOBAIIOTAaX Bitcoin
u Ethereum, xiactepu3zamus agpecoB, MEXaHU3Mbl MUKIIUPOBAHUS U aHATTU3
UX ypoBHs aHOHUMHOCTH. Coinjoin TpaH3aKLUU

Tpyooémxocmo CormnacHo pabouemy ydyeOHOMY TIJIaHy KypC YMTAETCs B TIOJIHOM 00BbEME B
(3.e. /uacwl) teyenne 7 cemectpa 4 3ET / 144 gacos.

Dopma B xon1e 7-ro cemectpa npeaycMOTpeH 3auém.

Umo208020

KOHMPOJIs

SHAHUL

AHHOTanus y4eOHON JUCITUTUTUHBI

Vue6nas aucnummaa «METOIBI AJITEBPAMYECKOM TEOPHUH YN CEJI

B KPUIITOI'PA®UN»
L]env Ienamu oCcBOEHUS NUCUUILTUHBI «Memoowl anzedpauyeckoi meopuu uuce
usyueHus 6 Kpunmozpaguux»sBisoTCs:
OUCYUNTIUHDBL - U3JI0’)KEHUE OCHOBBI TEOPHM alNreOpandeckux 4Hcesl, B YaCTHOCTH, TEOPUHU

Pa3JI0KCHUSA UACAIIOB;

- HU3Y4YCHHC TCOPHUHU BCUICCTBCHHLIX U MHHUMBIX KBaApPaTUYHBIX noneﬁ;

- OmuCaHuC KOHCTPYKIHUU KpHUIITOCUCTEM  C OTKPBITBIM  KJIFOUOM B
KBaApPAaTUYHBIX IMOJIAX.

Kowmn [Ipouiecc n3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIEAYIOLIUX
emeHyuu, KOoMnemenuyuit.
Gopmupyemol - CIIOCOOHOCTBIO HCHOJNB30BaTh SA3BIKKM W CHUCTEMbl IPOTrpaMMHUPOBAHUS,
e 6 | UHCTPYMEHTAJIbHBIE CpeacTBa TUISt pelieHus npodeccroHaNbHbIX,
pesyibmame | HCCIENOBATEIbCKUX M IPUKIAAHbIX 3a1a4 (OITK-8);

oceoe - CIIOCOOHOCTHIO pa3pabaThIBaTh BHIUMCIUTEIbHBIE aJITOPUTMBI, pEATU3YIOIINe
HUs COBPEMEHHBIC MaTeMaTHYECKUE MeTO Il 3aiuThl nHpopmarmu (IICK-2.1);

OUCYUNTIUHDBL - CHOCOOHOCTBIO  pa3pabaThiBaTh, AaHAJIM3UPOBATH W  OOOCHOBHIBATH
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a/IeKBaTHOCTh MaTEMATUYECKUX MOJIEJIEH MPOIECCOB, BOSHUKAIOIUX MPH padboTe
pOrpaMMHO-aNapaTHbIX cpeaAcTB 3aumThl HHGopmanuu ([ICK-2.4).

3nanu B pe3ynbraTe 0ocBOEHUS AUCHUIUIMHBI 00 y4YaIOUIUIICs T0JIKEH
A, YMeHUus u F—
HAGHLRL, © 001IYI0 CTPYKTYPY MOJIeH anredpandeckux Yuces U UX KOJell HebIX;
nonyuaembie .
6  npoyecce ® CTpOEHUE KBAJPATUYHBIX MOJIEH;
uzyYeHus ® CTPYKTYpY HJI€aJIOB B KBAJAPATUUHBIX MOJISIX;
Oucyununvl ® OMHMCAHKE IPYMIBI KJIACCOB UEATIOB YHUCIOBOIO MOJIS;
® KOHCTPYKIIUIO KPUIITOCHCTEM C OTKPBITBIM KIOYOM B MHUMBIX H
BEIIICCTBCHHBIX KBAJPATUIHBIX MTOJISIX;
ymems.
® BEIYHCIISITH OCHOBHBIE XapaKTEPUCTUKHU KBAJPATUYHBIX MTOJICH;
® OTIPEENIATh CTPYKTYPY TPYIIbI KJIACCOB HJI€ATOB KBaAPAaTUYHOTO TOJS B
ciiy4ae HeOOJbIIOro AUCKPUMHHAHTA;
® [IPOU3BOJIUTH OTNEPAIMHA YMHOKCHHS U PEAYKIMH UCAIOB B KBAJIPATUIHBIX
TIOJISIX;
® pCaIM30BbIBATh AJITOPUTMBI MApPKUPOBKM U JEMAPKHUPOBKU €IUHUYHBIX
COOOIIIEHHI;
® PCATM30BBIBATh QJITOPUTMBI MHUQGPOBKH ¥ JCHIH(PPOBKH  CIUHUIHBIX
COOOIIIEHHI;
® O1ICHUBATH 3(PPEKTUBHOCTH KPUTITOCHCTEM B KBAaJ[PATHYHBIX TIOJISX;
e pazpabaThIBaTh OBICTpBIC BBIYHCITUTEIILHBIC QJIITOPUTMBI TUTST
KpUNTOrpaQuuecKux MPUIIOKCHHIH,
enaoemsy.
eHaBbIKaMU A()(PEKTUBHOTO BBIYUCIICHUS B TPYIMIE KIACCOB HJICAIOB
KBaJIPATHYHOTO TTOJIS;
® HaBbIKaMU TIOJIb30BaHMUsl OMOIMOTEKaMU MTPUKIATHBIX IPOrPaMM U MMaKeTaMU
porpaMM AJIs PEelIeHUs MPUKIIATHBIX MaTeMaTHYECKUX 33124,
® HaBBIKaMU pa3pabOTKH aJITOPUTMOB PEIICHUS TUITOBBIX MPOPECCHOHATBHBIX
3a/1a4.
Kpam CopepxaHrie OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. 3JIEMEHTAPHAS TEOPUS UUCEJI
xapax HaubGonpmmii  o0muit  genutens 1enbix yucen. CpaBHEHUs — BHA
mepucmuxa ax=b (modn). Cucremsl cpaBuenuii. CumBon Jlexanapa. CpaBHEHUS BHIA
o Juebn |2 g (mod p).
chuungquz Tema 2. BBIYUUCJIEHU ST 1} EBKJI{/II[OBI)IX KOJIBIIAX
(ocHosnbie EBknunoBel kombua. Haubonpmumii oOmmii  nenutens. PasnoxkeHue Ha
oK 4 | MHOXHTEH,
menvi) Tema 3. AITEBPANYECKHUE YUCJIA §
[IpencraBnenne anreOpandeckux uuced. MUHUMAIbHBIA ~ MHOTOYJICH

anreOpandecKoro Yucia.
Tema 4. HOPMbI, CJIE/Ibl, TUCKPUMHWHAHTBI

Crnen v HOpMA B YHMCIOBOM ToJie. JIMCKpUMUHAHT Habopa YMCeNl B YUCIOBOM

noste. L{emnprit 6a3uc i TUCKPUMUHAHT YUCITIOBOTO TIOJIA.
Tema 5. PA3JIOKEHHUE ITPOCTBIX YUCEJI B ITPOU3BEJAEHUE
MNPOCTBIX UTEAJIOB

PaBJIO)KeHI/Ie HpOCTBIX YHUCCII B HpOI/I3Be,Z[eHI/Ie HpOCTBIX nacajioB B
anreOpanvyecKoM YHCIOBOM Mojie. Pa3joskeHne MpoCThIX YMCeT B MPOU3BEICHHE
HpOCTI:IX nacajioB B KBa,Z[paTI/I‘-IHOM I10JIC.
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Tema 6. 'PYIIIIA EJUHUL] KBAJIPATUYHOI'O I1OJISA

Paznoxxenue panuMoHaIbHBIX M UPPALMOHATIBHBIX YKCENl B LEMHBIE JIPOOH.
@yHIaMEHTAIbHASL €QUHULA BEIIECTBEHHOIO KBAJpaTUYHOro mnojsa. ['pymma
€IMHHI] MHUMOT'O KBaJAPATUYHOTO TOJISL.

Tema 7. PEAYKIUA U YMHOXEHUE UJTEAJIOB B
KBAJAPATHUYHBIX IMOJIAX

Wneansl kBagpatuyHOro nosis. Penykuuss uaeansoB MHUMOIO KBAJIPAaTHUYHOIO
1oJisl. Y MHOYKEHHUE UJICANIOB.

Tema 8. YUCJIO KJIACCOB

OueHka yucia KJIACCOB YMCIIOBOTO MOJiA. UHMCIO KIIACCOB KBAJIPaTUYHOIO
TOJISL.

Tema 9. KPUIITOI'PA®USA B KBAIPATUYHBIX ITOJIAX

Kpunrocucrema byxmana-Bunbamca. Kpunrocucrema Bunbsamca.

TemaTrnka NpakTUUECKUX 3aHITHUI

Tema 1. HaxoxmeHue HawOONBIIEro OOIIETO JEIUTENS IEIBIX YHUCEIL.
Pemenne cpaBHeHM MEpBOM CTENEHW, CUCTEM CpPAaBHEHUM M KBaApPaTUYHBIX
cpaBHeHui. Haxoxnenne cumBona Jlexxanpa.

Tema 2. DiieMeHTAapHbIE BBIYUCIEHHUS B €BKJIMAOBBIX KOJbLAX. OTBICKaHHE
HauOoJIbIIIero OOIIEro AENUTENsT €BKIMIOBBIX uucelsl. Pa3noskeHue eBKIHMIOBBIX
YKCEJl HA MHOXKHUTEIH.

Tema 3. IlpoBepka uucen Ha anreOpanyHocTh. [locTpoeHue anredpandecKkux
yriceln. Beiunciienne MUHUMAIbHOTO MHOTOUIEHA alreOpandeckoro yucia

Tema 4. Bpruucienue cieoB M HOPM B YHCIOBOM Ioje. Bwlumcienue
TUCKpUMHUHAHTa Habopa uucen yucioBoro mnois. Haxoxaenue menoro 0asuca u
JUCKPUMHUHAHTA YUCIOBOTO TOJIS.

Tema 5. Pa3noxxeHue npoCThIX YMCENl B NMPOU3BEICHHUE MPOCTHIX MIECAJIOB B
anreOpanvyeckoM YHCIOBOM MoJjie. Pa3ioskeHne MmpoCThIX YMCeT B MPOU3BEICHHE
MPOCTBIX UJICAJIOB B KBAJAPATUYHOM II0JIE.

Tema 6. PasznoskeHue palMOHAIBHBIX M HPPANMOHAIBHBIX YUCEN B IICITHBIC
npo6u. Beruncnenue QpyHIaMeHTANbHBIX €IMHUIl BEIIECTBEHHOTO KBAIPaTUYHOTO
noJjsi. Beraucnenne rpyniel €AMHALL MHUMOTO KBaIPAaTUYHOTO TOJISL.

Tema 7. IlocTtpoeHue uueasoB KBaApaTUYHOTO noiid. Mx umccimenoBanue Ha
MPUMHUTUBHOCTh. PenyKIus n1eanoB MHUMOTO KBaJIPATHYHOTO MOJIA. Y MHOKEHHUE
UJI€aJIOB.

Tema 8. Bbruucnenune rpanunbl MuHkoBckoro. Iloacyer yucnma KiaccoB
KBaJpaTUYHOTO I10JIS ¥ HAXO0XKIAEHUE NPEICTABUTEIEH JaHHBIX KJIACCOB.

Tema 9. Peanuzaums xkpunrocucrembl byxmana-Bunbsmca. Peanuzanus
KpUITOCUCTEMBI BribsiMca.

Tpyoo
EMKOCMb

(e /
yacwt)

3 3ET/108 uacos.

Dopm
a umoz2o8ozco
KOHMpPOs
SHAHUL

3auem

AHHOTaIMs y4eO0HOM TUCITUTUINHEI

Vueonas nucnuuinaa «IHPUKJIATHASA AJITEBPA»
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Lenv Henamu ocBoeHust MCUUIUTMHBL «IIpuxknaonas anceopa» SBASIOTCS:
U3yYeHus - pacmpeHne u  yruiyOjgeHue — (QyHAAMEHTAIBHOW  anreOpandeckoi
OUCYUNTUHDBL MOJrOTOBKM  CTYAEHTOB, oOOecreuyuBarolieil BO3MOXHOCTb — OBJIAJCHUS
COBPEMEHHBIMA  MAaTEMaTHUYECKUMH  METOJAMH, HUCIOJb3yeMBbIMH B
Kpunrorpaguu, TEOpUU KOJUPOBAHUSA M OOLIMX MOAEISIX Oe30macHOCTH
KOMIIBIOTEPHBIX CUCTEM;
- U3y4yeHHE JIOTIOJIHUTEIbHBIX pa3zesnos anreopsl, HaXOAALINX
HETOCPECTBEHHBIC IPUJIOKEHHUS B 33/1a4ax 3aIIUThl HHPOPMALIUH.
Komn [Tponecc n3yueHust TUCUMIUIMHBI HAIPaBJIeH Ha (OPMUPOBAHHE CIIETYIOLINX
emenyuu, KoMnemenyuii.
@opmupyemol - CIIOCOOHOCTBIO KOPPEKTHO MPHUMEHSATh HpPU pelIeHHH NPo(ecCHOHATBHBIX
e 6 | 337a4 HayyHbI ammapar MaTeMaTMYeCKOro aHajiu3a, TIeOMEeTpUH, anreopsl,
pe3yibmame | JUCKPETHOM MaTeMaTHKH, MAaTEMaTU4YE€CKOW JIOTMKH, TEOPUU AITOPUTMOB, TEOPUU
oceoe | BEpOSITHOCTEH, MaTeMaTHYeCKOW CTAaTHUCTUKU, TEOPUH HH()OPMALUHU, TEOPETHKO-
HUs gucinoBbix MetosoB (OITK-2);
OUCYUNTUHDBL - CHOCOOHOCTBIO K CaMOCTOSITEIbHOMY IOCTPOEHUIO aJIrOPUTMA, MPOBEACHUIO
€ro aHajM3a U peajr3aliy B COBPEMEHHBIX MporpaMMHbiXx komiuiekcax (OITK-10);
- CrocoOHOCTh OCYHIECTBIATh NOA00pP, HM3ydeHHE U 0000ILIEeHHE Hay4yHO-
TEXHUYECKOH HH(MOpMAIHM, METOAWYECKHX MAaTEpUaloOB OTCYECTBEHHOTO H
3apyOeXHOro OIblTa MO NpoOjeMaM KOMIIBIOTEPHOH O€30MacHOCTH, a TaKke
HOPMaTHBHBIX NIPABOBBIX aKTOB cepe npodeccuonanproi aesteabroctu (IK-1).
3nanu B pe3ynbrare 0cBO€HUS AUCLUILIUHBI 00YYaIOLIUICs JOIKEH
A, YMeHUs u —
HABbIKU, .
nonyuacvie e ONpesieieHHUs U CBOMCTBA alreOpauyecKux CTPYKTYpP, HCIONb3YEeMbIX
HEMOCPEACTBEHHO B MPUIOKEHUAX;
6  npoyecce
uzyueHus ymemy.
OUCYUNIUHYL ® [IPOU3BOJUTH BHIYHCICHUS B KOHKPETHBIX KOJIBIAX U alredpax.
®  BHINOJHATH ONEPAIlUH HAJ UJeajlaMi B KOMMYTATUBHBIX KOJIBIIaX.
e HaxoauTh 6a3uc ['p€OHEepa MOJTMHOMHAILHOTO KOJIBIIA.
®  OCYIIECTBIISITh BHIYMCIEHUS C IEPECTAHOBKAMH KOHEYHOTO MHOYKECTBA.
e  BBIUMCIIATH Tpynny ['anya moJIMHOMHAIBHOTO YpaBHEHUS;
enaoems.
® METOAMKOM MCCIIEIOBaHUS CBOWCTB KOMMYTATUBHBIX KOJIEII..
e anroputmoM byxGeprepa.
® METOAMKOM WCCIEIOBaHUS CBOWCTB TpPYMHN MEPECTAHOBOK KOHEYHOI'O
MHO>KECTBA.
e mpouenypoi BeIYUCIEHHs rpynmbl ['aya NOJIMHOMHAIBHOTO YPAaBHEHUSI.
Kpam ConeprkaHre OCHOBHBIX pa3zieioB (TeM) Kypca
Kas Tema 1. BBegenne
xapax 3amaun ¥ mporpaMma Kypca. Mecto Kypca B psly APYTUX MaTeMaTUYECKUX
mepucmuxa | AMCUUIUIUH. POPMBI  caMOCTOSTENbHON pabOThl CTYIEHTOB MO M3YyYEHHIO Kypca.
yueon | JlutrepaTtypa K Kypcy.
ot O030p OCHOBHBIX PE3yJIbTATOB AJIEMEHTAPHOIN Teopuu yucen. O630p OCHOBHBIX
oucyuniunsl | CBOMCTB KOHEUHBIX moiiel. OO0Imias 3ajadya BBIYUCICHUS AMCKPETHOrO Jjorapudma,
(ocHogHble KaK 3ajjaya pelIeHHs CHCTEMbl MOJIMHOMHAJIBHBIX YpPaBHEHUH HaJ KOHEUYHBIM
On0KU u | moneMm. IIpoGnema ympoiieHuss CHUCTeMBbl YpaBHEHHMH. 3anada pa3pemruMOCTH
membvt) HOJMHOMHAJILHOTO YPABHEHUS B pajIuKajax.

Tema 2. Koabna u anredpsl
[Tpumepsr komer u nonei. [lorstue monkomeiia U noanons. [lonsrue anreOps
HaJ KOJBIIOM M HaJa moyieM. Panr anreOpel. AnreOpa MHOTOWICHOB OT OJHOMN
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nepemeHHoil. Jlemma ['aycca. Kpurepun HenpuBOOAMMOCTH. MHOTOWIEHBI OT
MHOTMX II€PEMEHHBbIX HaJx mnojieM. @OakTOpHalbHOCTh KOJbLda MHOI'OYJIECHOB.
[TonunomuaneHbie PYHKLIKHU, ONpeaesieMble MHOTOUJICHAMH.

T'omomopdusmer  komery u  moniedd. [Ipumepsl. ['omomopdusmbl  anredp.
[Ipocreiimue cBoiictBa romoMopdusmoB. OOpa3 u mpoodpa3 MOAKONIbIA IPU
oMoty romoMopduzma. O6pa3 romomopdusma. 'omoMoppu3MbI MOACTAHOBKH U
penykuuu. IloHsTue wueana KOMMYTATMBHOTO KOJIblla, €ro CBoiicTBa. Sapo
romomoppusma.

[Tonkonp1o, MOPOXKIEHHOE MHOXKECTBOM, €ro JJIEMEHThl, 00pa3 mpu
romomopduszme. Uaeansi, mopoxIEHHBIE MHOKECTBAMHU, KOHEUHO MOPOKIAEHHBIC U
riaBHble uzeansl. CBOICTBa WA€aloB, MOPOXKICHHBIX MHOKecTBaMu. Kosbiia
IJIaBHBIX UaeanoB. [IpuMepsl Kosel Ii1aBHbIX uaeanoB. Maeans! B nosie.

OtHomeHne cpaBHeHHsT B Koublie (anredpe) mo wuupeamry. DakTOPKOIBIO
(pakTopanrebpa) kombpia mo uacany. PaKTOPKOIBIO KOJNbIIA MHOTOWICHOB I10
HENpUBOJUMOMY  MHorouwieHy.  IIpucoeauHenue  KopHEl ~ MHOrOYIEHa.
Anrebpanuecku 3aMkHyTOe Tmoiyie. Pakrtopuszanuss romMomMopdu3smoB. OCHOBHEIC
TeopeMbl 00 n3omMopdu3mMax.

Onepanuun Han wupeanamu. Cymma uaeanoB. B3auMHO TpOCThIE HJIEATIBI.
[IpousBenenue wupaecanoB. CBoiicTBa omepanuil Hajx uaeasaMu. MakcUMallbHbIE
uzaeansl. [Ipocteie uaeansl. HempuBoaumbie 3J€MEHTHI KoJblla. MakcuManbHble U
IIPOCTBIE UEAIIBI B KOJIBIIE IIABHBIX UJICAJIOB.

Tema 3. MHOro4wieHbl 0T MHOTHX IepeMeHHBbIX

HérepoBsl komblla. DKBUBAJICHTHBIE YCIOBUS HETEpOBOCTH. Teopema Kpyms.
Teopema I'mnbbepta o 6azuce. CnencrBue u3 Teopemsl [ 'mnbbepra.

OTHoleHEe NMopsiiIKa HA MHOKECTBE OJTHOUJICHOB. AJITOPUTM JIEJIEHUS B KOJIbLIE
MHOT'OYJIEHOB OT MHOTHX I€peMEHHBIX. MoHOMUanbHble uiaeansl. Jlemma JlukcoHa.
basucel I'péOHepa MonMHOMUANBHBIX WEAJI0B, X CBOMCTBA.

[lonsaTe 3auemnueHuss MHOrOWIEHOB. Pa3pemmmocTs 3auenieHuil. Aaroputm
byx6eprepa. MuHuManbHbI U peaylupoBaHHbIN 0a3ucel ['péOHepa, ux cBocCTBa.
[Tpumepsl noctpoenus 6aszucos ['péduepa.

Tema 4. CucreMsl ajiredpandecKux ypaBHeHUH

Onpenenenve  apPuHHBIX  anreOpandeckux  MHOXecTB.  [Ipumepsl.
Onpenensitoriasi ~ cuctemMa  ypaBHeHMil.  Omepaunuu  Hax  apUHHBIMU
anreOpanyeckKUMM MHOXecTBaMHu. Tomosorust 3apuckoro. HWiean MHOecCTBa.
[Tpumep. Pagukan nneana. CsoiictBa pagukaina. PagukanbHble nneansl. CBoHcTBa
UJI€AJI0OB MHOXKECTB.

[lonsitTue HenpuBogumocTu. AdduHHbE anredpanyeckue MHOTooOpas3usl.
Wnean muorooOpasus. Cnabas teopema I'mimbbepra o Hymsax. CunbpHas Teopema
['unpbepra o Hynax. COOTBETCTBHE MEXAY alreOpanyecKuMH MHOXECTBaAaMH U
uneanaMu. PaznokeHre Ha HEMPUBOIUMMBbIE KOMIOHEHTHI. [IpuioxkeHus 6a3ucoB
['péOHepa Kk pemeHnio CUCTEM TTOJIMHOMHUATBHBIX YPaBHEHUH.

Tema 5. OcHOBBI TeOpHUH rpynn

I'pynmer. [Ipumeper  rpymnm. l'omomopdusmsl  rpymm. CaoiicTBa
romomopduszmoB. ITloarpynnsl. Ilpumepsr moarpymm. Ilepecedenue moOArpym.
O6pa3 u mpoobpa3 rpymmsl pu romomopduzme. O6pa3 romomopdusma.

OTHolIEHNs 3KBUBAJIEHTHOCTH B rpynne mno noxarpynne. Teopema Jlarpanxka.
Hopmanbusle noarpynnsl. Hopmanuzarop nmoaMHoxecTBa U 1eHTp rpynmnbsl. O0pa3
U 1pooOpa3 HOPMAJIBHOM MOATPYIIIEI pu roMmoMopdusme. SAnpo romomopdusma.
[Tpuznak MmoHOMOphU3Ma.

OTHolIEHNE SKBUBAJICHTHOCTM B TIpyNIEe IO HOPMalbHOW MOArPYIIIE.
®dakroprpynna. @akropuzaius romoMopdpusmMoB. Teopemsl 00 n3omophuzmMax.

[Tonrpynmna, mopoxxaéHHass MHOKeCTBOM. EE& snementel. OOpa3 ¢ IOMOIIBIO
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romomopduszma. Iluxkmmueckue rtpynmel. [loArpymnmbl HIHUKIMYECKOW TPYIIIBL.
[Topsimok sneMeHTa B HUKIMUYecKor rpymme. OOpamienue TeopeMsl Jlarpamka s
LIUKINYECKUX IPYIIL.

[lepecranoBku u mmdpel. TpaHcmozunuu. Pa3noxeHwe MMepecTaHOBKH B
IPOM3BEACHUE LIUKIOB U TpaHcHo3uuui. CucteMbl 00pa3yroIyuX CUMMETPUYECKON
rpynnsl. MaBepcun. Curnarypa nepectaHoBKU. YeTHble M HEUETHBIE MOJCTAHOBKH,
TeopeMa o JjekpemeHre. OpOuta u crabunuszarop syeMeHTa. ConpsKEHHbIE
nepecTaHoBku. Kpurepuii CONPsSIKEHHOCTH MOJCTAHOBOK. YpaBHeHue Komn.
TpaH3uTUBHBIC U KPATHO TpaH3UTUBHBIC rpymmbl. JleMma bepHcaiina.

Paspemmumsblie rpymnmel. CBolicTBa paspelMMbIx rpymil. [IpumMeps! pa3permmmbix
rpynn. PazpemmumocTs 1 Hepa3pemmuMOCTb TPYII IEPECTaHOBOK.

[Ipoussenenune noarpynim. Ilpsmoe npoussenenue noarpymm. lIpsmas cymma
noarpynn abeneBoi rpynnbsl. CyMMBl U N€pecedeHHe MOArPYNI LUKINYECKOH
rpynnsl. Pa3noxkeHue LMKIMYECKOW TpyNmbl B MPAMYH CyMMYy HPHUMapHBIX
uKIMYeckux noarpynn. Kpurepuit nuximyHoctu abeneBoil rpymmsl. PaznoxeHue
KOHEYHOM abesieBOM rpyIIbl B NPAMYI0 CYMMY HUKIMYECKUX Ipynil. TUIl KOHEYHON
abenesoit rpymnmel. OOpamieHue Teopembl Jlarpamka Juisi KOHEYHOH abeneBoi
IPYIIIBL.

Tema 6. OcHOBBI TEOPHHU MOJIEH

Pacmmmpenus noneit. Crenens pacmmpenus. Koneunsie pacmupenus. Teopema
TPaH3UTUBHOCTU KOHEYHBIX paclIMpeHHi. AnreOpandeckue U TPaHCLIEHJIEHTHbIE
3JIeMeHThl. Anrebpanyeckue pacuiMpeHus Moje. MMHUMaIbHBIH MHOTOYJIEH
anrebpandeckoro 3neMenTta. llpu3Hak anredpamdeckoro lyieMeHTa. KoHeuHble U
KOHEYHO HOPOXAEHHBIE paciiupeHus. TeopemMa TpPaH3UTUBHOCTH ajaredpanyeckux
pacmpeHuii. Anredpamyeckoe pacHIMpeHHe aireOpandecKd 3aMKHYTOTO TOJIS.
Anrebpanueckoe 3amblkanue noist. @opmynupoBka Teopemsl L Teitnnna.

I'omomopdusmbl  anrebpamdeckux — pacmupenuit. Ilons  paznoxeHus
MHOTOWJIEHOB UM  HOpMajibHble pacmpeHus. CenapaOelbHble  HJIEMEHTBHI.
Cemnapa0OenbHble MHOTOYJICHBI. CemnapaOenbHble paciupeHust TOJIEH.
CenapabenbHast CTENIEHb PACIIMPEHMS.

Tema 7. OcnoBbl Teopuu I'anya

ABtoMophu3Mbl Toas Hax mnoxamoseMm. Mx uymcno. HenonsmkHoe mosne
aBromopdpusma. HenonsuxHoe mosie rpynmnsl aBToMopduszMoB. Teopema ApTHHA.
Pacimpenus I'anmya. IIpumepsl. I'pynna ['anya pacmupenns I'anya. CooTBercTBHE
['anmya. OcHoBHas TeopeMa teopuu ['anya. Cnencreus. I'pynna ['anya xak rpynna
NIEPECTAaHOBOK KOpHEW MHoroudneHa. I'pynmna ['aimya MHOroudseHa TpeTheil CTENEHH.
I'pynma 'anya morounena X* — 2.

Pemenne KkBajpaTHBIX YpaBHEHHH B paaukanax. PemeHue KyOWdeckux
YpaBHEHUN B paaukanax. PemeHne ypaBHEHUH 4eTBEPTOM CTENEHU B pajMKaax.
[Tpobnema pa3pemmMocTu anredpanvyeckux ypaBHEHHH B pagukanax. Kpurepuit
pa3pelnMoCTy ypaBHEHU B pajuKaiax. YacTHble ciayyau pa3peluMOCTH.

TemaTuka NpakKTUYECKUX 3aHATUN

Tema 1. Pemenne cpaBHEHHI U TOBTOPEHHNE CBOMCTB KOHEYHBIX TOJIEH.

Tema 2. OrtbickaHue mOAKOJEL Kojblla W mnoamnoned mnons. OTeicKaHHE
roMoMophu3MOB KoJyiell. BbruncieHuss B KOHEYHO TMOPOXKAEHHBIX KOJbIAX.
OTpickanue uzeanoB (haKTOPKOJIbLA KOJbI]Aa MHOTOWIEHOB OT OAHONM M MHOTHX
MEPEMEHHBIX U OllepallMy HaJl HUMU. BbluncieHus ¢ ujaeanaMu U J10Ka3aTeabcTBa
IPOCTEHIINX CBOWCTB MaKCUMaJIbHBIX U ITPOCTBIX M/IE€AJIOB.

Tema 3. IlocTpoeHue mnpuMepoB HETEPOBBIX Kojel. Peaykuus u mpoBepka
cBOWCTB 0a3zucoB ['péOHepa monMMHOMHANIBHBIX HAeanoB. OTbickaHHe 0a3HCOB
['péOHepa NOIMHOMHAIIBHBIX UIEATIOB.

Tema 4. Otbickanue wujeanoB ap@PUHHBIX anreOpanyecKMX MHOMXKECTB.
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[TocTpoeHre mMpuUMEpPOB COOTBETCTBUS MEXKIY alreOpandecKMMHU MHOXKECTBAMHU W
HJicalaMHu.

Tema 5. BpiuncieHus B MaTPUYHBIX TPYIIAX M TPYIIAX MEPECTaHOBOK.
ConpspkeHHOCTh  3yieMeHTOB B rpynmnax. ConpsyKeHHOCTh — IEpECTaHOBOK.
[Toctpoenne mnpumepoB (GaKTOPTPyNI MATPUYHBIX TPYII. BeuucieHus B
HUKJINYECKUX rpymnnax. [I[puMUTHBHBIC, UMIPUMUTUBHBIE TPYIIbI MOJCTAHOBOK.
[TocTtpoenne mnpumepoB paspemuMbix Tpynn. KoHeuHbie aOeneBbl TPYIIIHL.
Pa3znoxxenue koHeuHo# abesieBOM IpyNIibl B IPSIMYIO CYMMY HUKIMYECKUX TPYIIIL.

Tema 6. Boruucienuss B anreOpanvecKMx YHCIOBBIX MOJsAX. MccnemoBanue
IIOJIEH Pa3JIOKECHUN MHOTOYICHOB.

Tema 7. Bbiuucnenne rtpynn [anya wmHorouneHnoB. HMccnenoBanue
pa3pelnMOCTH KOHKPETHBIX YPABHEHUH B paiuKaiax.

Tpyoo 6 3ET / 216 yacos.

EMKOCMb

(e /
uacwl)

Dopm 3a4ém c OUueHKou
a umoz208020
KOHMpOis
3HaHUU

AHHOTalMs y4eOHON JUCIUILINHBI
Yuebnas qucuuminHa «BBIYUCJIIUTEJIBHASA AJITEBPA»

Lenv Ilenamu ocBOCHUS TUCHUIUINHBI «Boluucnumenvuan anzedpay SBASIOTCA:
usyuenus - pacmdpeHue U yriayOsieHue (QyHIaMEHTaIbHOM anredpandeckoil
OUCYUNTIUHDBL ITOPUTMHUYECKON MOJITOTOBKH CTYJECHTOB, o0ecrnieunBaroen

BO3MOXXHOCTb OBJIAZICHUSI COBPEMEHHBIMU MAaTEMAaTHUECKUMU METOJaMH,
HCIOJIb3YEMBIMU B KpuUnrorpaguu, TEOPUH KOAUPOBAHUS U OOIIMX
MoJienAX 0€30IacHOCTH KOMITBIOTEPHBIX CUCTEM;

- U3Yy4YEHHE JOIOJIHUTENbHBIX  pa3fesioB  aireOppl U AJITOPUTMOB
anreOpanyecKux BBIUMCIICHUH, HaXOZAIINX HENOCPEACTBEHHbIE
MIPWJIOXKEHHUS B 3a/1a4ax 3allUThl THOPMaIUK.

Kowmn [Ipouecc n3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha POPMHUPOBAHUE CIAEAYIOLINX
emeHyuu, KomnemeHuyuil'
dopmupyemoi - CHOCOOHOCTBIO KOPPEKTHO MPUMEHSTH MPH PELIEHUH MpodeccnoHalIbHbIX
e 6 | 3371a4 HAy4yHBIH amnmapaT MaTeMaTW4YecKOro aHaju3a, T€OMETPHH, aireopsl,
pe3yibmame | JUCKPETHOM MaTEeMaTHKH, MaTeMaTHYECKON JIOTUKH, TEOPUU aJTOPUTMOB, TEOPUU

0c6oe | BEpOSTHOCTEH, MaTeMaTHUYeCKONW CTaTUCTHKH, TEOPHUH HH(OpPMAIMH, TEOPETUKO-
HUs gucinoBbix Meto10B (OI1K-2);

OUCYUNTUHDBL - CIIOCOOHOCTBIO K CAMOCTOSATENIBHOMY ITOCTPOEHUIO aJrOpUTMa, MPOBEICHHIO
€ro aHajin3a U peajM3allid B COBPEMEHHBIX NporpaMMHbIX komiuiekcax (OIIK-
10);
- CnocoOHOCTh OCYHIECTBIIATH MOJA00p, M3Y4YeHHE M 0000IIeHHE HAy4YHO-
TEXHUYECKOH WH(pOpMalUK, METOAMYECKHMX MaTepuajoB OTEUYECTBEHHOTO U
3apyOEKHOTO OIbITa MO TpoOseMaM KOMITBIOTEPHOUM O€30MacHOCTH, a TakKXkKe
HOPMaTHBHBIX NPABOBBIX aKTOB cepe npodeccronanproii gestenpHoctu (ITIK-1)
3nanu B pe3ynpTaTe 0CBOCHHS NUCIUIUTMHBI 00YJIarOITHUICS JOIKEH

A, YMeEHUs u
HA6bIKU,

3HAamby.
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noayuaemvie
6  mpoyecce
usyuenus
OUCYUNTUHDBL

e OMNpe/ClICHuss M CBOWCTBA aNreOpamyecKux CTPYKTYp, HCIOIb3YEMbBIX
HEIMOCPEACTBCHHO B IIPHIIOKEHUSAX.

® [IPUHIUIBI TIOCTPOCHHUS AJTOPUTMOB BBIYUCICHUH B anreOpanyecKux

CTPYKTYpax;

ymemo.

® IIPOM3BOJIUTH BBIYUCIICHUS B KOHKPETHBIX KOJIbIIAX U ajreopax.

® BBINOJHATH ONEPAIMK HAJl HIcaIaMA B KOMMYTATHBHBIX KOJIbIIaX.

e HaxoauTh 0azuc ['péOHepa MOITMHOMHUAIBLHOTO KOJIbIIA.

® OCYIICCTBIISATH BBIYMCICHHS C MEPECTAHOBKAMHU KOHEYHOT'O MHOXKECTBA.

® BLIYUCIIATH Tpymniy ['anya MoJIMHOMHAIBHOIO YPaBHEHUS,
8/1a0emo.

® BJQJCTh AJITOPUTMAMHU BBIUMCIICHHI B KOMMYTATHBHBIX KOJIbI[aX.

e anropurmoMm byx0Geprepa.

® QIrOpUTMAMH BBIYHCICHHA B TPyNIax IEPECTAHOBOK KOHEYHOTO
MHOYKECTBA U aJITOPUTMAMH T€HEPUPOBAHUS TPYIIII IEPECTAHOBOK.

® AITOPUTMAMH BBIYMCIICHMS Tpyn ['anya MONMHOMHUAJIBHBIX YPABHEHHM.

Kpam
Kas

xapax
mepucmuxa

yueoH
ol
OUCYUNTUHBL
(ocHo6HbIE
Onoxu u
membl)

CopneprxaHre OCHOBHBIX pPa3/ielioB (TeM) Kypca

Tema 1. BBegenne

3agaud U mporpamma Kypca. Mecro Kypca «Buiuucaumensnas anzeopa» B
pAoy ApYruX MaTeMaTH4eCKUX JUCHMIUIMH. DOpMbl caMOCTOSTENIbHON paboThI
CTYJEHTOB 110 U3yYEHUIO Kypca. JIureparypa Kk Kypcy.

O030p OCHOBHBIX pE3yJbTATOB JJEeMEHTapHOW Teopun uyucen. O0630p
OCHOBHBIX CBOWCTB KOHEUYHBIX mosied. O0mas 3ajadya BBIYMCICHUS AUCKPETHOTO
jgorapudma, Kak 3ajada pPEHICHUS CHCTEMbl NOJIMHOMHAJIBHBIX YpaBHEHHU Hal
KOHeuHbIM mojeM. IIpoOiema ympouieHus cHCTeMbl ypaBHEHMH. 3agaua
pa3pemrMOCTH MOJIMHOMHUAIBHOTO YPaBHEHUS B pajuKaiax.

Tema 2. BoluncijieHus1 B KOJIbLAX U ajaredpax

[Ipumeps! xosen u noneil. [logkonbua u noanosa. AnreOpsl HaJ KOJBLOM H
Hajp moneM. Anrebpa MHOTOWIEHOB OT OJHOM mepeMeHHOH, e€ CBoiicTBa.
MHorouneHsl OT MHOTMX NEPEMEHHBIX, €ro (pakTopHaabHOCTh. ["'OMOMOPpU3MBI
KoJIel, ToJiel U anredp, uX cBoiicTBa npumepsl. Mieansl KOMMYTaTHBHBIX KOJIEL,
ux cBoiicTBa. [logkonbua u naeansl, NOPOXKIEHHBIE MHOKECTBOM, HX CBOMCTBA, UX
aneMeHThl. Koinblia rinaBHbIX uaeanoB. dakropusanus Kojel U roMmoMophusmMoB
10 UJIeaJIaM.

Cymma u mnpousBeneHue wupeanoB. CBoiicTBa omepanuil Haja HIealaMu.
MaxkcuMmanbHble U IPOCThIe Uaeanbl. YUCIoBbIe KONbLA. AJITOPUTM PEAYKLUU U
YMHOEHHS 11€a]I0B KBaAPATUYHOIO KOJIbLIA.

Tema 3. Borunciienusi ¢ MHOro4ieHaMHu

HérepoBbl konbIa. OKBUBAJICHTHBIE YCIOBHS HETEPOBOCTU. Teopema
['mnsbepra o 6a3uce. IIpencraBieHuss MHOTOWIEHOB. Apu(MeTHKa MHOTOYJICHOB.
EBKIUIOBBI aNropuTMbl JJIi MHOTOUWIEHOB. BpluncieHue pe3ylbTaHTOB H
JUCKPUMHUHAHTOB. Dakropu3alnysi MHOTOWIEHOB 10 MOAYIIO [P. AJroputM
bepnekammna. dakTopuzaius MHOTOWICHOB Haal | u Ham [].

OTHolIEHNE MOpsiiKa HAa MHOXECTBE OAHOWIECHOB. AJITOPUTM JAEIEHUS B
KOJIbIIE MHOTOWIEHOB OT MHOTUX IepeMeHHBbIX. MoHOMHalIbHbIE Hieanbl. JleMMa
Huxcona. basucel ['péOHepa NOIMHOMHANBHBIX HAEATOB, MX CBOMCTBA.
3auenneHne  MHOTowieHoB. AnroputM  byxOeprepa. MuHuUManbHBIA U
penyuupoBaHHbI Oaszucel ['péOHepa, WX CBOWCTBA. YIIYUIIEHHBIH aJTOPUTM
byx6eprepa.

Tema 4. Pemienne cucrem ajiredpanyecKux ypaBHeHH

Addunnbpie anreOpanvyecKkue MHOXKECTB, ONEpallUd HaJ HUMHU. | OMOJIOTHS
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3apuckoro. Mnean mHokecTBa. Pagukan wmpaeana, ero cBoiictBa. PaaukaibHbie
uneansl. CBoiicTBa uneanoB MHOXeCTB. [lonsatue HenpuBoaumoctu. AdduHHbIE
anreOpanveckue MHoOrooOpasus. Mpeanm muoroo6pasus. Teopema I['mibbepra o
HyJsX. COOTBETCTBHE MEXIYy alreOpanyecKuMU MHOXECTBAMHM U HJeajaMH.
ANTOPUTM BBIYHCIICHMS PAAUKAJIOB UACAIOB B [IOJTMHOMUAIBHBIX KOJIbLAX.

Pa3noxxeHre Ha HENPHUBOAUMBIE KOMIIOHEHTBI. AJIFOPUTM PEILIEHUS CHCTEM
NOJMHOMHMAJIBHBIX ypaBHEHUH ¢ momomibio 0a3ucoB ['péOnepa. Anroputm
IIPUMAPHOTO Pa3JIOkKEHUS UIECAIOB B IOJUHOMUAIBHBIX KOJIbLAX.

Tema 5. BoIuucC/IeHUS ¢ TPYNIIIAMH U NIePECTAHOBKAMHU

I'pynmel. T'omomopdusmer rpynm, ux cpoicta. [loarpynmsl. Ilepecedenue
noarpymnn. OOpa3 u mnpoobOpa3 rpymmsl npu  romomopdusme. OOpas
romomopduzma. OTHOIIEHUS SKBUBAICHTHOCTH B TPYMIIE 0 noArpymme. Teopema
Jlarpanxa. Hopmanbsasle noarpynmnsl. O6pa3 u npoodpa3 HopMaJlbHOW HOATPYIIIbI
npu romomopdusme. SAapo romomopdusma. OTHOUICHHE HKBUBAICHTHOCTH B
rpynne mo  HopManbHOM — noxarpymme.  @akroprpynma.  Pakropusanus
romomopdu3moB. Teopemsl 006 n3oMophu3zMax.

[Monrpymnna, nopoxaéHHas MHOXkecTBOM. O0Opa3 ¢ nmomouibo romoMopdusma.
[Muknuueckue rpymnmnsl. OOpaiieHue Teopemsl Jlarpanxa st UKIMUYECKUX TPYIIIL.
Paszpemmmble  rpynmbel, uX  cBoWcrBa. [Ipumepbl  paspellMMBIX  TpyMIL.
ITpousBeneHne u mpsAMmoe mnpousselneHue noarpymnm. Ilpsamas cymma noarpynmn
abeneBoil rpynmnbl. Pa3nokeHrne UMKIMYECKOW TpyNNbl B MPIMYI0 CyMMY
IPUMapHBIX LUKIMYECKUX MOArpymi. Pasnoxxenne koHeuHOU abeneBoi Tpymnisl B
OpSIMyI0 CyMMY LUKIMYECKMX Trpynin. Tum KoHeuHOH abeneBOd TpyIIIbI.
Obparuenue Teopemsl Jlarpanska st KOHEUHOM abeIeBOM IPyIIIbI.

[TepecranoBku u mmdpel. TpaHcmosuiuu. Pa3nokeHne NEepeCcTaHOBKH B
IPOU3BENCHNE  IUKIOB U TPAHCIO3MIHM. Cuctembl  0Opa3syronmx
cummerpuyeckoil rpynnel. MuBepcun. Curnatypa mnepecTaHOBKH. YeTHble U
HEUeTHbIE IIOJICTAHOBKH, TeopeMa o jaekpemeHte. OpOuTa M CTaOMIU3aTOP
anemeHTa.  Comnpsok€éHHble  nepecTaHoOBKM.  Kpurtepuil  CONpsKEHHOCTH
NOJCTaHOBOK. YpaBHeHue Komm. PaspemmMocTs M HEpa3pemMMOCTb TPy
IIEPECTAaHOBOK.

I'eneparus nexcukorpaduueckoit nepecranoBkd. CrokHble 3aMeHbl. [IpocTsie
3ameHbl. Ilepexonpl mpocTeix wu3MeHeHuil. OOmas crpykrypa. Ilpomyck
HE)KeNaTeNbHbIX 010KOB. JIeKcHKorpaguueckue NepecTaHoBKU C OTPaHUYEHHBIMU
npedukcamu. /lyanbHble METOJIBI.

Tema 6. BorunciieHusi B YHCJI0BBIX MOJIAX

Pacimpenuss mnoneit. Crenenp pacmupeHusi. KoHeuHble paclIupeHus.
Teopema TpPaH3UTHUBHOCTH KOHEYHBIX pacHIMpeHud. AnreOpandeckue U
TpaHCLEHJEHTHbIE 3JeMeHThl. CTaHJapTHbBIE MNpEeACTaBlIEeHUs anredpandyeckux
yucen. MarpuuHble MpeACTaBIeHUs anreOpanyeckux dYucen. Ajredpanyeckue
pacmpenusi mojel. MHUHUMaTbHBIA MHOTOUYICH alreOpandecKkoro JJIeMEHTa.
[Tpusnak anrebpanveckoro snemeHta. CBOMCTBa anreOpandeckux pacIIMpeHUH.
Anrebpanueckoe  3aMbplkaHue — nosd.  ['omomMopdusmbl  anreOpanuecKux
pacmmpenuil. Ilons pa3noxkeHUsT MHOTOYJIEHOB M HOPMAaJbHBIE paCIIUpPEHUS.
CenapaOenpubie  dnemeHThl. CemnapaOenbHble MHOTOUWIeHB. CemapalenbHbIe
pacIupeHHus OJIEH.

Tema 7. Beruuciaenus rpynn I'anya

I'pynna aBromMopdu3MOB mojst Haj noanoseM. HemoasmxHoe mosie rpynisl
aBTomopdusmoB. Teopema Aptuna. Pacmmpenus Tanya. ['pynma Tamya
pacmmpenust 'anya. CoorBerctBue I'amya. OcHoBHas Teopema Teopun [‘anya.
I'pynma Tlanya kak rpynma nepecTaHOBOK KOpHEM MHorowieHa. I[Ipumepsl.
Pemienne kyOndeckux ypaBHEHUH B pagukanax. PemeHue ypaBHeHHH ueTBEPTON
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CTeneHu B paaukanax. Kpurepuii pa3pemmmocT ypaBHEHUS B paguKaax.

Meron pe3osnbBeHT BbluuCieHUs rpynn l'amya. Ero npumeHenus uis
YHCJIOBBIX I10JIeH cTernenu 3, 4, 5.

TemaTuka NPaKTUYECKUX 3aHATUN

Tema 1. [1o 1aHHOM TeMe MPAKTUYECKUX 3aHATUN HE MPETYCMOTPEHO.

Tema 2. OTbicKaHHWE TOJKOJICI, MOANONCH u roMoMopdu3amoB. OThICKaHUE
uzeanoB (hakTOPKOJIbLAa KOJIbI[a MHOTOUJICHOB OT OJHOM M MHOTUX MEPEMEHHBIX U
onepaluy HaJl HUMU. Beraucienus ¢ ujaeanaMu MoJIMHOMHAIIBHBIX KOJIEIL.

Tema 3. IlocTpoeHue mNpUMEPOB HETEPOBBIX KOJEH. AJITOPUTMUYECKHUE
BBIUMCJICHHSI C MHOTOWIeHAMU. Peaykius u mpoBepka cBoicTB 0aszucoB ['péoHepa
MOJIMHOMHMANIBHBIX HjeanoB. OTbickaHue 6a3ucoB ['pébHepa MOTMHOMHUAIBHBIX
1791 (SN (0):

Tema 4. Otbickanue wupeanoB apPUHHBIX anreOpanvyeckux MHOXKECTB.
[TocTpoeHne MpuMepoOB COOTBETCTBUS MEX]Y alreOpandecKMMHU MHOXECTBAMH U
uaeanamu. Perienue cucreM MOJIMHOMHAIBHBIX YPaBHEHHM C MOMOIIbIO 0a3uCcOB

['péduepa.
Tema 5. ComnpsbkeHHOCTh 3JieMeHTOB B rpymmax. ConpsbkeHHOCTb
nepecTaHoBok. llocTpoeHne mnpuMepoB (GAKTOPrpyHNn MaTPUYHBIX —TPYIIIL

Bpruucnenus B nukimueckux rpynmax. [locTpoeHne npuMepoB pas3pelnMbIX
rpyni. Pa3noxeHre KOHeYHOH abeneBoil rPyMIbl B MPAMYIO CYMMY HHMKINYECKUX
rpynn. AJITOPUTMHYECKHE BBIYMCIEHUS B MATPUYHBIX rpynmnax. Beruucienus B
rpynnax nepecTaHoBok. [IpuMUTHBHBIE, IMIIPUMUTHBHBIE I'PYIIIBI TOACTAHOBOK.
ANTOopUTMHUYECKOE FEHEPUPOBAHUE [IEPECTAHOBOK.

Tema 6. Boluncienus B anreOpandeckux 4MCIOBBIX MoJisiX. MccnenoBanue
IIOJIEH Pa3JIOKEHUN MHOTOYWICHOB.

Tema 7. HccrenoBanue pa3pelinMOCTH KOHKPETHBIX YPABHEHUN B paJuKaiiax.
ANTOpUTMHUYECKOE BBIYHMCIIEHUE rpynn ['adya MHOTOUJIEHOB.

Tpyoo 6 3E /216yaca.
EMKOCMb

(e /
yacwt)

Dopm 3aueT ¢ OIEHKO.
a umozo8o2co
KOHMPOis
SHAHULU

AHHOTaNUs y9eOHOU JUCITUTLTUHBI
Yyebnas qucuumnuza “TEQPUSA ABTOMATOB”

Lenv Lenpro ocBOEHUA TUCUUILTUHBI « Teopust aBTOMATOBY SIBIISIETCS:
usyueHus - OBJAJCHUE OCHOBAaMHU TeOpHH (OPMAIBHBIX S3BIKOB, TPaMMAaTUK U
OUCYUNTUHDBL ABTOMATOB, YTO 3aJIOKUT (PyHIAMEHT MOHHUMAHHS MPUHIMIIOB TOCTPOCHUS

COBPEMEHHBIX WH(DOPMAITMOHHBIX CUCTEM.

Kowmn [Ipouiecc m3ydeHHs] AUCHUILTUHBI HAMpaBieH Ha (OPMUPOBAHUE CIETYIOIIUX
emeHyuu, KOoMnemenuyui.
Gopmupyemol - CHOCOOHOCTBIO TPUMEHSTH METOJOJIOTHMIO HAy4YHBIX HCCIEIOBAaHUN B
e 6 | mpodeCCHOHANBPHOW ~ JEATEIbHOCTA, B TOM  4YHWclIe B paboTre  Hax
pesyrbmame | MeXIUCIUILUTHHAPHBIMU U HMHHOBAIMOHHBIMU 1poektamu (OITK-4);

oceoe - CHOCOOHOCTBIO TPOBOJUTH AaHANU3 M y4yacTBOBaTb B  pa3paboOTKe
HUs MaTeMaTHUECKUX MOJieNiel 0€30MacHOCTH KOoMIbIoTepHbIX cucteM (I1K-4);

OUCYUNTUHBL
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3nanu
A, YyMeHus u
HABbIKU,
noyuaemvie
6  npoyecce
u3y4eHus
OUCYUNTUHBL

B pesynbrare 0cBOSHUS IUCHHUIUIMHBI CTYACHT JOJDKCH
3HaAmMb.

- OCHOBBI T€OpUHU (OPMATIBHBIX A3BIKOB, IPAMMATHK U aBTOMATOB;

- NOPUHLUIBI IIOCTPOCHMsSI KOHEYHBIX, MAara3MHHBIX AaBTOMAaTOB M MallWH
Trropunra;

- OCHOBBI TEOPHUHU AITOPUTMOB U PEKYPCUBHBIX (QYHKIHUH;

- OCHOBHBIE QJITOPUTMUYECKU Hepa3peliuMble  POOJIEMbI
CBsI3aHHBIE C (DOPMAIbLHBIMHU SI3bIKAMH;

ymemp.

- CTPOHMTb KOHTEKCTHO-CBOOOIHYIO T'paMMAaTHKy, HOPOXIAIOUIYI0 YKa3aHHBIN
A3BIK;

- CTPOUTh KOHEYHBIH
JETEPMUHUPOBATH €r0;

- CTpPOMTb MAarasMHHBIA aBTOMAT,
CBOOOJIHBIN S3BIK;

- CTpOMTh TIpaMMAaTHKy BaHBaliHraapueHa,
KOHTEKCTHO-3aBUCUMBIH SI3BIK;

- CTpOUTh MalIMHy TBIOpHHIa, IPUHUMAIOIIYIO YKAa3aHHBIN IIEPEUMCIUMBIN S3bIK
WJIM BBIYMCIISIOLIYIO 33/1aHHYIO () YHKIUIO.

- pacro3HaBathb, fBJISAETCA JM cHOpMYyIUpOBaHHAs IMpobOJeMa aIrOpPUTMHUYECKU
pa3pemuMon.

nH(pOpMaATHKH,

aBTOMAaT, NPUHUMAIOIIUNA  PETryIsapHBIA  A3BIK U

IIPUHUMAIOIIAM  YKAa3aHHBI KOHTEKCTHO-

MOPOXKIAOIIYKD  YKa3aHHBIN

éna0emy.
- HaBBIKAMH MOJICIIMPOBAHMS TICPEUMCICHHBIX TpaMMAaTHK W aBTOMAaTOB Ha
KOMITBIOTEPE.

Kpam
Kas

xapax
mepucmuxa

yueoH
ou
OUCYUNTUHDBL
(ocHogHblIe
OnoKu u
memul)

CoaepikaHue OCHOBHBIX pa3/e/ioB (TeM) Kypca
1. ®OPMAJIBHBIE A3bIKN. KOHTEKCTHO-CBOBOAHBIE TPAMMATUKMU.

AndaButel u A3bIkd. PopManbHOE OIpeNeleHHe TIpamMMaTUKd. THrmbl
rpammaruk. JlepeBbst BbIBOJIa B KOHTEKCTHO-CBOOOHBIX I'PaMMAaTHKaX.
2. PEI'YJISPHBIE A3bIKU. PEI'YJIAPHBIE BBIPAXKEHU A

Oneparopbl peryisipHbIX BblpaxkeHUH. [locTpoeHHe perynspHbIX BBIpaXEHUI.
IIPUMEHEHNE PETYISIPHBIX BBIPAXKEHUN. PerynspHele A3bIKN.

3. KOHEYHBLIE ABTOMATBI.

dopManbHOE OIPEAEICHHEe KOHEYHOro asToMara. HenerepMUHHpOBaHHBIE
KOHEYHbIE aBTOMaThl. KOoHEUHbIE aBTOMATHI U A3bIKM TUIA 3. KOHEUHbIE aBTOMATHI U
peryJsipHbIe BBIPAXKECHUS.

4. MAT'ABMHHBIE ABTOMATBI.

@dopManbHOE  ONpENEICHUWE  Mara3uHHOro  aBTOMATa.
KOHTEKCTHO-CBOOOHBIX SI3bIKOB Mara3uHHbIMH aBTOMaTaMH
5. KOHTEKCTHO-3ABUCHUMBIE TPAMMATUKN

Uepapxusa rpammatuk 1mo XoMmckoMy. KOHTEKCTHO-3aBUCHMBbIE TpPaMMaTHKH.
I'pammaruku Ban Baitnraapaena.

6. MAIIMHBI ThIOPUHT A.

OcCHOBHbIE TIOHATHA U NPUHLUHUINGI AelcTBUA. [IpuMeps MmammH TreropuHra s
INPUHATHS TIEPEUUCTUMOrOo s3blKa U JUIsl BhIUMCIeHUs (yHKUuU. Moaudukauuu
MammmH  TeropuHra.  OJHOCTOPOHHME M MHOTOJIEHTOYHBIE  MAlIMHBL.
HenerepmuaupoBaHHble MaliHbl ThIOpUHTA.

TemaTnKa NPaKTHYECKUX 3aHATHH
®dopmainbHble a3bIkH. KOHTEKCTHO-CBOOOIHBIE TPaMMaTHKH.
PeryisapHsie s3b1kH. PeryisipHble BEIpayKEHHUS.

JleTepMUHUPOBAaHHBIE U HEACTEPMUHUPOBAHHBIE KOHCYHBIC aBTOMATBHI.
KoHeuHble aBTOMAThI U PETYJISPHBIE BBIPAXKECHHUS.
Mara3uHHbIE aBTOMATHI.

IIpencrasnenue

agrLONE
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6. KoHTekcTHO-3aBHCHMBIE TPAMMATHKU.

Mamunsl Teropunra

8. Ilocrpoenue mammH ThrOpUHra AJIs IPUHATHS IEPEUUCIUMOrO SI3bIKA U IS
BBIYUCIICHUS (DYHKITIH

9. HeperepMuHupoBaHHbIE MalIMHbl ThIOpUHTA.

~

Tpyoo Cornacno pabouemy yuyeOHOMY IUIaHY KypC YMTAeTCs B MOJHOM 00BEME B
émMKocm teuenue 6 cemectpa 3 3ET / 108 vacos.

(e /
uacwl)

Dopm B koHI1e 6-ro cemecTpa npeaycMOTpEH 3a4eT.
a umoz2o8020
KOHMPO.iA
3HaHUU

AHHOTanMs y4eOHON JUCIUILTUHEI
Vuebnas nqucuumummaa «®@OPMAJIBHBIE SI3bIKN»

Lenv Ilenu ocBOeHUS TUCUUIUTUHBI «POPMaNIbHBIE SA3BIKID :
usyueHus - OBJIAJICHUE OCHOBAaMH TEOPHH (OPMAIBHBIX S3BIKOB, TIpaMMaTHK U
OUCYUNTIUHDBL aBTOMATOB, YTO 3AJIOXKUT (PyHIaMEHT MOHWMAaHHS NMPUHIUIIOB ITOCTPOCHUS

COBPEMEHHBIX NH(POPMAITMOHHBIX CUCTEM;
- W3y4CHHE METOJOJIOTUM HAay4YHBIX HCCIEAOBAaHUI B NpOQecCHOHATHHON
JIESITEIbHOCTH B 00JIACTH MaTeMaTHYECKIX METOJIOB 3aIIMTH HHPOPMAIIHIH.

Komn [Tponiecc n3yueHus TUCIUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIETYIOLTIX
emeHyuu, KomnemeHyuil'
dopmupyemoi - CIHOCOOHOCTBIO TPUMEHSTH METOJOJIOTMIO HAy4yHBIX HCCIEIOBaHUN B
e 6 | mpopecCHOHANBHOM  JeATeNbHOCTH, B TOM  4HMciae B pabore  Haj
pesyiomame | MOKIAUCIUILTMHAPHBIME U MHHHOBAIIMOHHBIMU 1ipoekTamu (OITK-4);

oceoe - CIIOCOOHOCTBIO MNPOBOJUTH AaHAJIM3 M y4yacTBOBaTh B  pa3paboTke
HUs MaTeMaTHYECKUX MojIesel 0e30MacHOCTH KOMIbIoTepHBIX cucteM (ITK-4);
OUCYUNTUHBL

3nanu B pe3ynbraTe 0cBOE€HUS NUCUHUIUINHBI CTYACHT JOJIKEH
A, YMeHus u 3Hamy:
HABbIKU, - OCHOBBI TEOPUH (POPMAIBHBIX A3BIKOB, FPAMMAaTHK U aBTOMATOB;
nonyyaemvie |- TPUHLHUIBI TOCTPOCHHUS KOHEUYHBIX, MAara3uHHBIX aBTOMAaTOB U MaIllluH
6  mpoyecce TrropuHra;
usyuenus - OCHOBBI TEOPHH ANTOPUTMOB U PEKYPCUBHBIX ()YHKIIHIA;
oucyuniumsl | - OCHOBHBIE aJITOPUTMUYECKU HEpa3pelIuMble MpodieMbl HHHOPMATUKY;

- OCHOBBI TCOPHHU CIOXKHOCTU aJITOPUTMOB.

ymemby:
- CTPOUTHh KOHTEKCTHO-CBOOOJHYIO TpaMMATHKY, MOPOXKAAMIIYI0 YKa3aHHBIN
S3BIK;
- CTpPOMTh KOHEUYHBI aBTOMAaT, MPUHUMAIOUIUN PETYISIPHBIA  S3BIK U

JIETEPMUHU3HPOBATH €T0;

- CTpPOUTb MAarasVHHBIM aBTOMAT,
CBOOOIHLIN SI3BIK;

- CTpOMTb TpaMMaTWKy BaH BaliHraapuaeHa,
KOHTEKCTHO-3aBUCHMBIH SI3BIK;

- CTpOUTH MalIMHy TBIOpUHIa, IPUHUMAIOIIYIO YKAa3aHHBIN IIEPEYUCIUMBIN S3bIK
WJIN BBIYHMCISIONIYIO 33/1aHHYIO (DYHKIIMIO.

- pacro3HaBath, SBJIsETCA JM CHOpPMYIUpPOBaHHAS IMpoOJIEMa aIrOPUTMHUECKU
pa3peumnmMoil.

HpI/IHI/IMaIOIJ_IHﬁ y1(a3aHHLII>i KOHTCKCTHO-

MOPOXKIAIOUIYI0  YKa3aHHBIN
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6é1a0emey.
- HaBBIKAMH MOJICIIMPOBAHMS TIEPEUUCICHHBIX TpaMMAaTHK W aBTOMAaTOB Ha
KOMIIbIOTEPE.

Kpam
Kas

xapax
mepucmuxa

YueOH
ou
OUCYUNTUHBL
(ocHo6HbIE
Onoxu u
membl)

Conep:kaHue OCHOBHBIX pa3/iesioB (TeM) Kypca

Tema 1. SA3bIKU U UX [NIPEJICTABJIEHUE

AndasuTthl u s3b1ku. [IpencraBienue 36IK0B

Tema 2. [PAMMATHUKU

MotuBupoBka. @opmalibHOE ONpENEICHUE TI'paMMAaTHKWA. THUIIBI TpaMMAaTHK.
Ilycroe mnpennoxenue. PeKypCMBHOCTb KOHTEKCTHO-3aBHCUMBIX TI'paMMaTHK.
JlepeBbst BbIBO/Ia B KOHTEKCTHO-CBOOOHBIX TpaMMaTHKaX

Tema 3. KOHEYHBIE ABTOMATHI U PEI'YJIAPHBIE T[PAMMATUKU

Koneunbrii aBromar. OTHOLIEHHSI 3KBUBAJICHTHOCTH M KOHEYHbIE ABTOMATHI.
HenerepmunupoBanHbie KOHEUHbIE aBTOMaThl. KOHEUHBIE aBTOMATHI U SI3bIKU THUIIA
3. CgoiicTBa $S3bIKOB THMA 3. AJTOPUTMHUYECKH pa3peuIuMble MPOOIEMBbI,
KacarollHecss KOHEUHbIX aBTOMATOB

Tema 4. KOHTEKCTHO-CBOBOIHBIE TPAMMATHUKHA

VYrpoiieHue KOHTEKCTHO-CBOOOJHBIX Tpammartuk. HopmansHas dopma
Xomckoro. Hopmanbras gopma ['peiibax. Paspemmmocts koHeuHOCTH KC-53BIKOB.
CBOICTBO CAMOBCTABJIICHHOCTH. €-TIPaBUJia B KOHTEKCTHO-CBOOOIHBIX TPaMMaTHKaX.
CrienranabHble THUIBI KOHTEKCTHO-CBOOOHBIX SI3BIKOB U I'PaMMAaTHK.

Tema 5. MAT'TASUHHBIE ABTOMATBI

HedopmanbHoe omucanue. dopmanbHoe omucanue. HenerepMUHUpPOBaHHbBIE
Mara3uHHBIC aBTOMAThI H KOHTEKCTHO-CBOOOTHBIC S3BIKH.

Tema 6. MAILIMHBI TBIOPUHI'A

Hedpopmansnoe ommcanme. Omnpenenenus u  oOo3HaueHus. MeTomabl
nocTtpoeHus  MamuH  TetopuHra. [lamMsaTh B~ KOHEYHOM  yNpPABIICHUH.
MHOrog0pOKe4YHbIE JICHTBI OrMmerka cuMBOIOB. CaBur MonenupoBaHnue.
[wnaronanusanusa. Ilogmporpammel. Mammna TeropuHra Kak Inpouenypa.
Monuduxamuun  MammH — TetopuHra. OrpaHu4eHHbIE MallMHBI | BIOpUHTA,
HSKBUBAJICHTHBIE OCHOBHON MOJIENH .

Tpyoo
éMKocmb
(e /

yacot)

CormacHo pabouemy ydyeOHOMY IUIaHY KypC YHMTAeTCsl B TMOJHOM OOBEME B
teuenue 6 cemectpa 3 3ET / 108 yacos

Dopm
a umoz208020
KOHMpOs
SHAHUL

B koHIIe 6-ro cemecTpa npeaycMOTpEH 3auém.

AHHOTaIMs y4eO0HOM TUCITUTUINHEI

VYuebnasa nuciuminaa «k KPUIITOI'PAOUYECKHUE ITIPOTOKOJIbI
JIJISA BAIIATHI BAHKOBCKOM HHOOPMANNN»

Lenv

uzyueHus
OUCYUNTIUHDBL

Llenpto mpernonaBaHusi JAaHHOM JUCHMIUIMHBI  SIBJISIETCS  O3HAKOMJICHHE
CIIymiaTesieil ¢ OCHOBHBIMH MpoOieMaMH 3alUThl 0aHKOBCKON MH(GOpMaIK, aHATTU3
KpUNTOrpaguuecKux MPOTOKOJIOB, IPUMEHAEMBIX B (PMHAHCOBOMH M KOMMEpPUYECKOU
JesTeNbHOCTH. JucuuruinHa obecrneuyuBaeT MpHOOpeTeHue 3HAHUW U yMEHUil B
00JIaCTH  WCHOJB30BAHUS  KPUNTOrpaUUecKUX MPOTOKOJIOB Ul  3AIIUTHI
nH(popmaruyu B 6aHKOBCKOM JieJIe.

OcHOo6HOIl yenvlo NUCUMIUIMHBL SBISIETCS M3JI0KEHUE OCHOBOIIOJIATAIOIINX
INPUHIUIOB 3aIIUThl MH(OPMAIMKM C MOMOIIBIO KPUNTOrpaUUECKUX METOJ0B U
IPUMEPOB peaJIn3alii 3TUX METOIO0B Ha MPAKTUKE.
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Komn IIponiecc u3ydeHus AUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIETYIOLIUX
emeHyuu, KomnemeHuyuil.
Gopmupyemoi - CIIOCOOHOCTBIO y4acTBOBaTh B pa3palOTKe CHCTEMbl 3alllUThl MH(pOpMaLUU
e 6 | mpeanpusTus (OpraHu3alyy) M MOJICHUCTEMBbl WH(POPMAIMOHHON 0e30macHOCTH
pesyrbmame | KoMmmbiotepHoii cucremsr (ITK-8);
oceoe - CHOCOOHOCTBIO ~ CTPOUTH  MAaT€MaTM4YECKHME  MOJEIM Ul  OLEHKH
HUs 0€30I1aCHOCTH KOMIIBIOTEPHBIX CHUCTEM U aHAJIU3UPOBATh KOMIIOHEHTHI CHUCTEMBbI
oucyunaunsl | 6€30IIaCHOCTH C HCIIO0JIb30BAHUEM COBPEMEHHBIX MareMarndeckux meronoB (IICK-
2.3)
3uanu B pe3ynbrare n3yueHus: AMCUMILIMHBI CTYJEHT JTOJIKEH:
A, YMeHus u 3HaTE:
HABBIKU, *0a30BbIe KpUNTOrpaduIecKre MPOTOKOIIBL;
noxyuaemoie sKpunTorpauyeckue CTaHJapThl;
6  mpoyecce *KJIaCCU(PUKALUIO U CTPYKTYPY CUCTEM BJIEKTPOHHBIX ILIATEXKEH;
u3yueHus sKkpunTorpauyeckue IMpPOTOKOJbI, HMPHUMEHSEMbIE B 3JEKTPOHHOM
oucyunaunsbl | KOMMEPIIMH U B 3JIEKTPOHHOM JJOKYMEHTO000POTE;
*BHJIbI aTaK HA IPOTOKOJIBI.
Ymers:
*HICII0JIb30BaTh OCHOBHBIE MAaTEMaTHUECKUE METO/Ibl, IPUMEHSIEMbIE B
Kpunrorpaduu;
*aHaJIM3UPOBATh CBOMCTBA KPUNITOrpa(hUUECKUX TPOTOKOJIOB;
*IIPOBOJIUTH CPaBHUTEJIbHBIN aHaIIN3 KpHUNTOTpadpuyecKux
IPOTOKOJIOB, PEIIAIOIINX CXOAHbIC 3a/1a4H;
*TIIPUMEHATH KPUNTOTPpaQUIECKHUE AITOPUTMBI.
Buaners:
*KpUnTorpaduyeckoil TEpMUHOIOTHEH;
*HaBBIKAMH MOCTPOEHUS MOJEeH KpunTorpapuueckux MpoTOKOJIOB,
KOTOpBIE UCIOJIb3YIOTCSI HA MPAKTHUKE;
*HABBIKAMH MAaTEMAaTUYECKOI0 MOAEIUPOBAHUS B KPUIITOTpaduu.
Kpam Conep:xaHue OCHOBHBIX pa3iesioB (TeM) Kypca
Kas Tema 1. OcHOoBHBbIe BHABI KpHUNTOrpagpuyecKux HPOTOKOJIOB.
xapax | Poab kpunTorpaguyeckux NpoToKoJi0B B CHCTeMAaX 3allUThI MH(popManum.
mepucmuxa [Tonstue  kpuntorpapuueckoro  mporokona.  Ilogxompr
yuebH | Ki1accu(PUKAUMU KpUNTOrpaguueckux MNpoTOKoioB. [loaxoasl K MOJEIHPOBAHUIO
ol KpUnTorpaguueckux mnpoTokosioB. CBOHCTBA MPOTOKOJIOB, XapaKTEPHU3YIOLIHE HX
Ooucyunaunsl | 6e3onacHocTh. OCHOBHBIE BUJIBI ysI3BUMOCTE. Buibl arak Ha kpunrtorpaduueckue
(ocHoeHble npoToKoubl. [Tox0oab! K MOAETMPOBAHNIO KPUNITOTpahUUECKUX TPOTOKOJIOB.
b10KU u Tema 2. IIpoT0OKO0JI 3JIEKTPOHHOM MOJIUCH.
membvl) Cxema Onp-I'amansa. Cxema RSA. Xsmi-¢pynkuuu. Kpunrocroiikocts

U OCOOCHHOCTH.
Tema 3. Kpunrorpaguyeckue nNpoToKoJbl B 3JIEKTPOHHOH KOMMepPIUH
U B 3JIEKTPOHHOM JI0KYMEHT0000poTe.

Knaccupukanus u crpykrypa COIl. Heanonumusie COII,
paboTaromme B peaqbHOM Macmtabe BpemeHu. Heanonumubeie aBToHOMHBIE COII.
Anonumusle COII, pabotarone B peagbHOM MacliTabe BpeMEeHH. AHOHHMHBIE
aBTOHOMHBIe COII.

OcHOBHBIE  3a7jauydl  3alIUTBl  WHGpOpPMAMK B DIEKTPOHHOMN
komMmepuuu. Knaccudukanus 3agad 3JeKTpOHHOW KomMMmepuuu. YecTHbI oOMeH
IU(PPOBBIMU TMOANHMCAMU U €r0 MNPUJIIOKEHHA. MHOTOCTOPOHHHE TpaH3aKIHH,
KOMMEPUYECKHE CHEIIKH.

O030p TOCYZapCTBEHHBIX CTaHJAPTOB M CTAHAAPTOB OpraHU3alUil B
o0nacti KpunTorpau4ecKkux NpoToKonoB. MITorn n3ydeHus AUCHUILUINHBL
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3.2. TeMaTKa NPaAKTHYECKUX 3AHATHI
. Cxema ayrentuduxanun ®@uara u Hlamupa.
. Cxema ayrentudukanuu [IHOppa.
. Cxema ayrentuduxannu bpukemna u MakKapiu.
. Cxema Onb ["amans.
. Cxembl RSA u Pabuna.
. Xom-GyHKIIHH.
. [Iporoxosnel Tuna uddu — Xennmana.
. Cxema bpanjca.

0N DNk W~

Tpyoo Cornacno pabouemy yueOHOMY IU1aHy Kypc uutaercs B 9 cemectpe 3 3ET / 108
émMKocmb (3.e. | 4acoOB.
/ yacwl)
Dopm B xoHIIE cemecTpa nperycMOTpeH 3auem.
a umoz08020
KOHMPOISL
3HaHUU

AHHOTanus y4eOHON JUCIUTUTMHBI

Vuebnas mucuumrna «KAHAJN3 CTOUMKOCTU ®UHAHCOBBIX
ITPOTOKOJIOB»

Lenv [lenpro mnpenogaBaHusl JAaHHOW JUCUUIUIMHBI SIBJIIIETCS O3HAKOMJICHUE
usyuenus CIymiateiel ¢ OCHOBHBIMH MpOOJIEMaMH 3alUThl OaHKOBCKOW HH(pOpMAINH,
oucyuniunsl | aHaIU3  CTOMKOCTH  KpUNTOTpapUYeCKHMX MIPOTOKOJOB, IMPUMEHSEMBIX B

¢buHaHCOBOH M KOMMeEpYecKoW nearenpHocTH. JlucuumiauHa oOecrednBaeT
npuoOpeTeHne 3HAaHUM M YMEHUN B 00JIACTH HUCIIOJIb30BAHUS KPUITOrpauyecKux
MIPOTOKOJIOB JIJIS 3aIIUTHI HHPOpPMAIIK B 0AHKOBCKOM JIeJIe.

OcHnogHnoll  uenvl0  NUCUUIUIMHBI  SBISETCS  M3JI0KEHUE
OCHOBOTIONIATAIOIIMX ~ TMPUHIUIIOB  3alIUTHl  MHQOpPMAMK C  TIOMOIIBIO
KpUnTorpauueckux MeTOJ0B W IPUMEPOB pealn3allud 3THUX METOJ0B Ha
MPAKTUKE U aHAN3a UX CTOMKOCTH.

Kowmn [Ipouecc w3ydyeHHMs JAUCUMIUIMHBI  HampaBleH Ha  (QOpMHUpOBaHUE
emeHyuu, CIEYIOIINUX KOMIETSHIINH:
G opmupyemvl - CnocoOHOCTh y4acTBOBaTh B pPa3pabOTKe MOACUCTEMBbI WH()OPMAIMOHHOMN
e 6 | 6e3omacHocTH KoMIbroTepHO# cuctemsl (ITK-8);
pe3yremame - CHOCOOHOCTBIO  CTPOUTH  MAaT€MaTHYEeCKHEe MOJENU [ OLIEHKHU
0C60€HUs 0€30MacHOCTH KOMITBIOTEPHBIX CHUCTEM M aHAJIH3UPOBATh KOMIIOHEHTHI CHCTEMBI
oucyunnunsl | 0€30MAaCHOCTH C HCIOJIb30BAHUEM COBPEMEHHBIX MaTeMAaTHUYECKUX METOJ0B

(TICK-2.3).

3nanu B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYIEHT JTOJIKEH:
A, YMeHus u 3HaTh!
HABbIKU, * 0a30Bble KpUNTOTpadUUECKe MPOTOKOIIBI;
noaydaembie * Kpuntorpapuueckue MpoTOKOJbI, MPUMEHSEMBbIE B IJIEKTPOHHOU
6  npoyecce | KOMMEPIIMH U B AIEKTPOHHOM JOKYMEHTOOOOPOTE;
usyuenus * BUJIBI aTaK Ha TPOTOKOJIBI.
OUCYUNTIUHDBL YMeTs:

*  HCIIOJIb30BATh

MpUMEHsIeMbIe B KpUnTorpaduu;
* aHAJIM3UPOBATH CBOMCTBA KPUITOIPaPUUECKUX MPOTOKOIIOB;
* AHAJM3MUPOBATH CTOMKOCTH (DMHAHCOBBIX MPOTOKOJIOB;

OCHOBHBIC MaTEMATHYCCKHUEC MCTOBI,
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* TMPOBOAUTH CPAaBHUTCIBHBIA aHAJIU3  KPUNTOTpauuecKux
MIPOTOKOJIOB, PEUIAIOIIUX CXOAHBIC 3a/1aUH.

BaaneTs:

* KpuntorpaduIecKor TEPMUHOIOTHEH;

*  HaBBIKAMH  TIOCTPOCHHMS  MojJeJed  Kpunrorpaduueckux

IMPOTOKOJIOB, KOTOPBIC UCIIOJIB3YIOTCA HA IIPAKTHUKE,
¢ HaBbIKaMM MaTEMAaTU4YCCKOIro MOACIIUPOBaHNs B KpI/IHTOFpa(l)I/II/I.

Kpam Conep:xaHue OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. OcHOBHbIE BHAbl KPUNTOrpaguyYecKUX MPOTOKOJIOB.
xapax | Posb kpunrorpagpuueckux NpoTOKOJIOB B CHCTEMAaX 3aMTHI HHGOPMAIIUH.
mepucmuxa [Tonstue  kpuntorpaduueckoro  mporokona. Ilogxomsl K
yuebHn | xnaccupuKanuu KpunTorpa@uuecKux mpoTokoiioB. [1oaxoasl K MOIETUPOBAHUIO
ou KpUNTOrpauuecKux MpoTOKOJIOB.
OUCYUNTIUHDBL CBolicTBa MPOTOKOJIOB, XapaKTePU3YIOMIME WX O0e30MacHOCTb.
(ocHogHble OcHoBHbBIE BHIBI ysI3BUMOCTE. Buapl atak Ha kpunrorpaduyeckue MpoTOKOIIBI.
OnoKu u | Ilogxoasl K MOJETMPOBAHUIO KPUNITOTPA(QUUECKHUX ITPOTOKOJIOB.
memuvl) Tema 2.Moje/iu aTak u yrpos.
ATaku Ha KPHUIITOCUCTEMBI C CEKPETHBIM KJIIOYOM. THIIBI yTpo3.
Knaccudukanus THIOB aTak Ha CXEMbI 3JIEKTPOHHOM MOAIHUCH.
Tema 3. Kpunrtorpaguueckue npoToKojbl B 3J1eKTPOHHOH KOMMeEPIUH
U B 3JIEKTPOHHOM JI0KyMeHT0o000opoTe. X cToiKOCTB.
[Tporokonel ayreHTHGUKAIUUA. [IPOTOKOJIBI C HEHTPOM JOBEPHS.
MeTtoapl aHanM3a CTOMKOCTU cXeM ayTeHTH(UKauuu. [IpoTOKONIBI 3MEeKTPOHHOM
noanvcy. bankoBckue kpunTorpaguueckre mpOTOKOJIBI.
be3onacHOCTb 3NEKTPOHHBIX IUIATEXKHBIX cucTeM MTornm u3ydeHus
JUCITUATIITUHBI.
TemaTnka NPakKTH4YeCKUX padoT
1. Kpunrorpaduueckue npotokosisl. UX cToiKOCTb.
2. Monenu artak.
3. CToMKOCTh KpUNTOTpaUUIECKUX MPOTOKOJIOB, HCIOIb3yEMbIX B
(bUHAHCOBOH JESITETHLHOCTH.
Tpyoo 3 3E/108 gacos.
EMKOCMb
(e /
yacwt)
Dopm 3auem.
a umozo8o2o
KOHMPOA
3HaHUU
AHHOTaIMs y9eOHON AUCITUTUTHHBI
Vuebnas muciumumaa «®@YHKIUOHAJIBHBIE IMOJISA 1 UX TPUJIOKEHU S1»
Lens Ilenamu  ocBoeHUs]  OUCUUIUIUHBI  «DYHKYUOHAIbHBIE NOAA U UX
U3y4eHus RPUTIOXHCEHUAY SBIIIOTCS:
OUCYUNTUHDBL - pacmmpeHre W yriiyoseHue (yHIaMEHTAIbHOW TOATOTOBKH CTYACHTOB B

obJyacTu anreOpsl U TEOPUH YHCEIT IO YPOBHS, HEOOXOAMMOTO JIJIs aHAIN3a U
dbopmanm3anuy 3ama4 B 00JIACTH 3aIUTHl WHGOPMAMK U Pa3pabOTKH
MaTEeMaTHYECKUX MOJIENICH 3alUIaeMbIX HH()OPMAIIMOHHBIX TOTOKOB;

- OBJIaJACHUC OCHOBHBIMHA IMpuHOUITIaMH n pe3yjibTaTaMu TCOpUn
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areOpOreOMETPHUECKUX  KOZOB,  BBIYMCIUTEIBHBIMH  NPOLEAYPAMHU

KOJAMPOBAaHUS M JIEKOJAWPOBAHUS M METOJIUKOW OIEHKH 3()(PEeKTUBHOCTU
COOTBETCTBYIOIIMX KOJIOB.

Komn [Ipouiecc n3yueHus: AUCIUILTMHBI HATIPABIIeH Ha POPMHUPOBAHUE CIIEAYIONTUX
emeHyuu, KoMnemeHuyui.
Gopmupyemol - CIOCOOHOCTBIO y4acTBOBaTh B pa3pabOTKe CHCTEMBI 3alUTHl WH(POpMAUU
e 6 | mpennpusTus (OpraHU3alMi) U TMOACUCTEMBbl HMH()OPMAIIMOHHONW Oe30MacHOCTH
pesyrbmame | koMmmbiotepHoii cuctemsr (ITK-8);
oceoe - CIOCOOHOCTBIO pa3paldaThiBaTh BBIYUCIUTEIbHBIE aJTOPUTMBI, pPeaIU3yIOIIHe
HUsL COBpPEMEHHBIE MaTeMaTHYECKUE MeTO 16l 3anuThl nHpopmarmu (IICK-2.1);
OUCYUNTIUHDBL - CHOCOOHOCTBIO IPOBOJUTH CPABHUTEIBHBIA aHAIM3 U  OCYIIECTBIATH
000CHOBaHHBII BBIOOpP MPOrpaMMHO-AIMAPATHBIX CPEICTB 3allUThl MH(GOpMaLUU
YY4E€TOM COBPEMEHHBIX M TICPCIEKTUBHBIX MATEMAaTUYCCKUX METOJOB 3allUThI
urdopmarmu (IICK-2.5).
3nanu B pe3ynbraTe 0cBOECHUS AUCHHUILIMHBI CTYACHT JOJIKEH
A, YMeHUus u —
HAGHIRIL, e CTpyKTypy ¥ OCHOBHbIE CBOWCTBAa (YHKIMOHAIbHBIX TOJNEH M UX
nonyuaemoie .
paciupeHuii.
¢ rnpoyecce e CrpykTypy anre0poreoMeTprHIecKuX KOI0B M X CBOMCTBA.
usyuenus
OUCYUNTIUHDBL ymembs.
e HaxomuTh CTPYKTYpHBIE 3JIEMEHTHl KOHKPETHBIX ()YHKIIMOHATBHBIX ITOJICH,
MPUMEHSIEMBIE TIPU TTOCTPOCHUHU AIreOPOTeOMETPUICCKIX KOJIOB.
e CrpouTh MOPOXKIAOIIUE U IPOBEPOUHBIE MATPHIIBI AIT€OPOreOMEeTPUIECKIX
KOJIOB U BBIYHCTISTh MX XapaKTEPUCTUKH.
e CrTpoWTh aNTrOpPUTM JCKOJUPOBAHHS aNTreOpPOreOMETPHUECKUX KOJOB B
KOHKPETHBIX TOJISX.
enademo.
e MeToaukol uccieqoBaHUs apu(METUYECKUX CBOMCTB (DYHKIMOHAIBHBIX
TIOJIEN.
e MeToauKON NOCTPOEHHUS anredporeoMeTpUUECKUX KOJOB U ONPEENeHUs UX
CBOMCTB.
e AJTOpUTMOM JIEKOJUPOBAHUS AIreOPOreOMETPHIECKIX KOJIOB.
Kpam CopepxaHrie OCHOBHBIX pa3/IesioB (TeM) Kypca
Kas Tema 1. ®DyHKIHMOHAJbHBbIE 110JI5
xapax 3amaun U mporpamma Kypca. Mecto Teopuu (PYHKIIHMOHATBHBIX MONEH B PsIy
mepucmuxa | APYrUX MaTeMaTHYeCKUX AUCUUIUIMH. Mcrounukm e€ pasButus W oOjactu
yuebHn | mpunoxeHus. GopMbl caMOCTOSTENFHON pabOTHI CTYACHTOB MO0 M3YUYEHHUIO Kypca.
ou OcHOBHas UTEparypa K Kypcy.
oucyunaunol Cenapa0enbHble paclIMpeHHs mojeil. TeopemMa O NPUMUTUBHOM DIIEMEHTE.
gj)lf)’::;g%le , | Cosepuiennbie mois. JlokanbHbie Konbla. OyHKIHOHANbHOE morne. TTone KoHCTaHT.
membi) PannonansHoe none. Cenapupyromiuii JI€MeHT TOJIs.

HuckperHbie HopmupoBaHus. Konpia HopmupoBanus. Touku noss. JIokanbHbIN
napametp Touku. [lone kimaccoB BerueToB. OTOOpakeHue KiaccoB BeIYeToB. Hynu u
noirocel. [IpuMep palMoOHaIbHOTO MOJIA.

JuBuzopsl. Crnoxenue auBnu3opoB. CreneHb auBU30pa. JIMBU30pHI HyJIEH U
MOJIIOCOB  AJIeMeHTa (yHKIMOHaNbHOTO Tojs. ['nmaBHbI amBu3op. Teopema o
I'pynna

CTCIICHU TJIABHOI'O AOWBU30paA. JIMHEHO HSKBUBAJICHTHBIC JAUBU30PLI.
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KJIaCCOB JTMBU30pOB. SIkoOuaH (yHkunoHanpHOro nojs. Ilpumep paunoHanibHOTO
nosist. [IpoctpanctBo Pumana-Poxa, accounnpoBannoe ¢ nuBuzopom. PazmMepHocTh

muBu3opa. Pox dynkumonansHoro nojs. [Ipumep panroHaibHOTO MOJIS.
Tema 2. ludgdepennunanst u reopema Pumana-Poxa

HuddepenunpoBanus (bYHKIMOHATIBLHOTO 0JIs, ux CBOIICTBA.
JuddepenunrpoBanue 1no cenapupyromneMy 3JIeMeHTy. Pa3MepHOCTh IpocTpaHCTBa
muddepentmpoBanuii. O6001meHne moHaTus b HepeHInpOBaHHS.

Huddepenumansr  pynkuonansHoro mois. [lomnsle  muddepeHnmans
2JIeMEeHTOB () yHKIMOHanpHOTO mois. CBoiicTtBa monHBIX auddepeHuanos.
PazmepHOCTH npoctpanctBa  auddepeHanos. bazuc MIPOCTPAHCTBA
g depeHITaoB.

Kanonnueckuii  guBM30p M KaHOHMYecKuM  kiacc.  I[IpocTpaHcTBO
muddepeHIranos, acCOUUMPOBAHHOE C JTUBU30pOM. MHIEKC CHEenuaaIbHOCTH
nuBu3opa. Teopema Pumana-Poxa. CrnencrBust u3 teopembl Pumana-Poxa. [lpumep

paIMoOHAIBEHOTO TOJIS.
Tema 3. P-aguyeckne pa3jio:KeHUs1 M BbIYETHI

P-agnueckue pa3IoKEeHUs JJIEMEHTOB (GyHKIIMOHATILHOTO OIS
HuddepenunpoBanne P-anuyeckux pasznoxkeHuid. [lonoaHenue ¢yHKIIMOHATHHOTO
noJisi B Touke. Beruer nuddepennunana B touke. CBoicTBa BbueTOB. Teopema o

BbruetTax. [Ipumepsl.

Tema 4. AnredporeoMeTpu4yecKue Koabl

Koner Puna-Conomona, ux cBoiictBa. Anredporeomerpuueckue koasl  Ci(D,
G), wux cBoiictBa. Anredoporeomerpudeckue komsl Cao(D, G), wux coiictsa.
JIBOMICTBEHHOCTH anredporeoMeTpUYeCcKuX KOJIOB. PanmonaneHele
anreOporeoMeTpuueckue  KoIbl, WX  cBoiWcTBa. JlambHeWmme  mpuMepbl
areOpOreoMeTpHUecKuX KoI0B. JleKOAMpOBaHUE aareOporeoMeTpudeckux KOJOB.
CungpoMm cooOuieHusi. QyHKIMSA JTOKATOPOB OMIMOOK. AJTOPUTM JEKOJUPOBAHUS.
IIpumepsl.

Tema S. Pacuiupennss pyHKIHOHAIBHBIX MOJIEH

Anrebpanueckue (cenapaOenbHble, KOHEUHbIE) pacIIUpeHus] GYHKIMOHAIBHBIX
nosieid. IIponomkenne HopmupoBanuil. MHaekc BerBineHusa. Pacmmpenue kouien
HOPMHMPOBAaHMS M TOYEK. THUIBI paclIMpeHUl TOYKHU. THIIBI paclIUpeHui
¢dbyHKIIMOHaIbHOTO MOJsA. Pacmmpenue mossi kiaccoB Bbl4eTOB. OTHOCHUTENbHAs
creneHb ToukH. OcHOBHoe ToxkaecTBo. Konopma touku. Konopma auBu3zopa.
Crenenp  KOHOpMBI.  KpuTepuii  HENPHBOAMMOCTH  ODW3EHIITEWHA  JUIA
(YHKIIMOHATIBHOTO MOJIS.

[lemoe 3ampikanWe Kojablla HOpMHUpoBaHWs. llenplii 0a3uc pacmmpeHus
¢ynkunonansHoro noss. Teopema Kymmepa. Crieactue u3 teopemsl Kymmepa.

Huddepenra. Teopema Jlenekunaa. Beruncnenue mokazateneit auddepeHTsI.
®opmyna ['ypsuna g Pona. HepaBenctBo PuMana. BeluucineHne KaHOHUYECKOTO
muBu3opa. Pacmupenus Tanya  ¢yHkuumoHanmbHbBIX — moneil.  [luknmnueckue
pacIupeHus..

Tema 6. IIpumeps! pacimpeHui

Pacuiupenue monst koHcTaHT, ero cBoiictBa. Pacmupenue Kymmepa, ero
cBoiicTBa. Pacmupenue Aptuna-Illpaiiepa, ero cBoiicTBa. DieMeHTapHBIC a0CIECBBI
pacIIMpeHusi, UX CBOMCTBA. JlaJIbHEHIINE IPUMEPB] PACLIUPEHU MOJIEH.

Tema 7. JI3eTta-pynkumst




165

QyYHKIMOHAIBHBIE MOJISI ¢ KOHEYHBIM ITOJIEM KOHCTAHT. YHCIIO KJIACCOB MOJIA.
Onpenenenne m3era-pyHknuu. L-mHOTOWIEH QyHKIMOHAIBHOTO MO, CBOMCTBA
kod(ddurmentor L-muorounena. Teopema Xacce-Beins. IlpeacraBnenune n3era-
¢ynkuuu B BuAe mpowusBeneHus. MakcumanbHble nons. I'panuna Ceppa. Meton
Beilsie BBIUMCIEHMS 4YMCIIa PALMOHAIBHBIX TOYEK B CJIydae pPaCIIMpPEHHs MO
KOHCTaHT. @OpMyIIa yncia TOYEK MPOU3BOJIBHOMN CTEIICHHU.

Tema 8. dummnTnyeckne GQyHKIUOHAJIbHbIE MOJIS

Pa3nuunble BUIbl ypaBHEHUH AIIMOTHYECKUX Toei. Ctenenu Touek. HaeKchl
BeTBiieHus. Juddepenrta. Pon smaunTudeckoro mois. KaHoHWMYECKud TUBH30D.
[Tpumep BbIUMCIEHMS YKCia PallMOHAIBHBIX TOYEK 3JUIMIITHYECKOro nois. [lonarue
0 TUNEPIIUIUNTHYECKUX (DYHKIIMOHAIBHBIX MOJISX.

Tpyoo CornacHo pabodeMy y4yeOHOMY IUIaHY KypC YHMTaeTCsi B TOJHOM O0BEME B
émMKocm teuenue 9 cemectpa 3 3ET / 108 gacos.
(ze /
yacwt)
Dopm B koH1e 9-ro cemectpa npeaycMOTpEH 3auém.
a umozo8o2o
KOHMPOis
SHAHULU
AHHOTanys yueOHON JUCIUILIMHBI
Vuebnas nuciumimaa «JIOKAJIBHBIE ITOJISA U UX ITPUJTOKEHU S »
Lenv Ilenamu OCBOCHUS IUCUUIUIMHBL «/IoKanbHble nOAA U UX RPULOHCEHUA
usyueHus SIBIISTFOTCSL:
OUCYUNTIUHDBL - pacmMpeHue ¢ yriayOJieHWe CHIeNUAIM3UPOBAHHOW — alreOpandecKou
MOJITOTOBKH U MOATOTOBKH CTYJICHTOB B 00JaCTH TEOPUU YHCEI IO YPOBHS,
HEOOXOAMMOro Il aHaiu3a U GopMalv3aliu 3a7ad B OOJacTH 3allUThI
uHpopMauu U pa3pabOTKM MaTeMaTHUYECKUX MOJEeNeH 3alluIIaeMbIX
WH(OPMAIIMOHHBIX TOTOKOB;
- OBIJIaJIcHHE METOJUKOI ucrmonp3oBaHus rpynn bpayspa B 3amauax aHanmza
CTOUKOCTU U 3(P(HEKTUBHOCTH KPUITOCHCTEM, U3YYE€HHE BBIUMCIUTEIbHBIX
MPOLEAYP B JIOKATBHBIX MMOJISIX M MOJTOTOBKA K HAIMMMCAHUIO TCOPETHUECKOM
YaCTH BBIMTYCKHOM KBAIM(PUKAIIMOHHOMN paOOTHI.
Komn [Iporuiecc n3yueHus: AUCHUILTUHBI HATIPABIIEH HAa (OPMUPOBAHUE CIICTYIOIINX
emeHyuu, KOMHnemeHyui.
Gopmupyemol - CIIOCOOHOCTBIO Yy4acTBOBAaTh B pa3pabOTKe CHCTEMBI 3allUThl WHGOpMAIUU
e 6 | mpeanpusATHs (OpraHW3aIllii) W TOJCHUCTEMbl HWH(GOPMAIIMOHHONW O€30MacHOCTH
pesyrbmame | KoMmbroTepHoii cuctemsr (ITK-8);
oceoe - CIIOCOOHOCTRIO Pa3padaThIBATh BEIYHACIUTEIBHBIC aJITOPUTMEI, PeaTH3yIOIIHe
HUsL COBPEMEHHBIC MaTeMaTHYECKUEe MeTo Il 3anuThl nHpopmarmu ([ICK-2.1);
OUCYUNTIUHDBL - CIOCOOHOCTBIO TIPOBOJIUTH CPAaBHUTEIBHBIA aHAIM3 H OCYIICCTBIATH
000CHOBaHHBII BBIOOP MPOrPaMMHO-AMIAPATHBIX CPEJICTB 3alIUTHl MHPOpMAINH
YY4E€TOM COBPEMEHHBIX M IEPCHEKTUBHBIX MAaTEMaTHYECKHMX METOJOB 3allUThI
undopmarmu (IICK-2.5).
3nanu B pe3ynbTaTe 0CBOCHHS AUCUUIUIMHBI CTYIAEHT JOJKEH
A, YMEHUs u F—
HaGbLKU, ® KOHCTPYKIIMIO H CBOMCTBA TEH30PHOTO MPOU3BEICHUS MOTYJICH U anreop;
noayuaembie

® CTPYKTYpY M TOIOJIOTHYECKYIO XapaKTEPU3aLUIO IPOKOHEYHBIX TPYIIIL;
YT,
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6 npoyecce

® OIpeJeTIeHUE U CBOMCTBA Koromosioruid ['anya, B 4aCTHOCTH KOTOMOJIOTHiA

usy4eHus MIPOKOHEYHBIX TPYIII;
OUCYUNTIUHDL ® CTPYKTYPY U CBOIMCTBA JIOKAJIbHBIX IOJIEH, B YaCTHOCTH, HEPA3BETBIEHHBIX
U cJ1a00pa3BETBIEHHBIX PACIIMPEHUI;
® CTPYKTYpy, CBOICTBAa MU KOTOMOJIOTMYECKOE omucaHue rpymnn bpayspa, B
YaCTHOCTH rpyIi bpayspa nokanbHbIX MONEH;
e oOmpeseseHre U CBOMCTBA OTOOpaKEHUSI HHBAPHAHTOB;
ymemo.
® [IPEACTaBIATH 3JIEMEHTHI IPyNIbl bpayspa J0KaIbHOTo Nojs 2-KOLUUKIaMy;
® I[IPEACTaBIATh JJEMEHTHl TIpynnbl bpayspa CMEXHBIMM KlaccaMu
OTHOCHUTEIILHO HOPMBI IIUKJIMYECKOTO pacimupenus ["anya;
®  3aMUCHIBATh COOTHOIICHUS JUIS BBIYMCICHUS OTOOPAKEHU WHBApPUAHTOB B
HEpa3BETBIEHHBIX U Cl1a00pa3BETBIEHHBIX PACIIUPEHUSX JIOKAJIbHBIX
IIOJIEH, SIBIIAIOIIMXCS BAKHEWIIECH KOMIIOHEHTOM CHUCTEMBI JIHCKPETHOIO
norapudmupoBaHus B rpynmnax bpayapa,;
e repedopMyIUPOBaTh MPOOJIEMY TUCKPETHOTO Jorapudma B KOHESYHOM
mojie Kak mpoOieMy ITUCKpeTHoro jorapudma B Tpymme bpayspa B
pacipeHuu l'anya JIOKaabHOrO IOJIsI, B TOM YMCJIE M 0 UCTOYHUKAM Ha
WHOCTPAHHBIX SA3bIKAX;
enaoemsy:
® METOJMKOW SBHOTO BBIUMCICHUS OTOOPaKEHU HHBAPUAHTOB;
® METOAMKOW (hOpMaIM3alUN ¥ KOMITBIOTEPHOTO MOJICIUPOBAHUS TPOLEIYD
BBIUUCIIEHUS OTOOpaKeHU MHBAPHAHTOB;
e BIAJETh METOJMKOW pelIeHUuss NpoOJeMbl JUCKPETHOro Jsorapupma c
MOMOIIBIO Tpym bpayspa u MeToaukol oneHKH 3()PEKTUBHOCTUA TaHHOU
IIPOLEAYPBI.
Kpam ConeprxkaHrie OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. IIpenBapure/ibHBIC CBEICHUS
xapax 3ajaun W mporpamMma Kypca. MecTo TEOopuu JIOKAJIbHBIX MOJEH W Tpynn
mepucmuka | bpayspa B psany Ipyrux MaTeMaTUYECKUX U MPUKIAJHBIX AUCHUIUIMH. cTouHMKN
yueOH | €€ pa3BUTUS U HampaBieHUs pa3BUTUsA. DOpMbI CaMOCTOSTENBHON paboThI
ol CTYJEHTOB 110 U3y4eHUI0 Kypca. OCHOBHas IUTEpaTypa K Kypcy.
oucyun ol TenszopHoe mpousBeneHUEe MoAayiei. TeH30pHOE NpOM3BEAEHHE anreop.
glf)zzenbze , | TIPOCKTHBHEIC MpPECTBl TOMONOTMYECKUX IPYMIM. IIPOKOHEYHBIC TPYMIBI, HX
memol) TOMOJIOTHYECKasi ~XapakTepucTuka. I[locTpoeHne MNPOKOHEYHBIX TpyHH U3

abctpakTHeIX Tpymm. [IpokoHeunsle Tpynmbl B Teopuu mnojiei. Koromosorun

l'aya. TouyHas KoromoJsiormdeckas IOCJIENOBATENbHOCTh. OrpaHuyeHne W

uHQasnusa. VHAaykTuBHBIE mpesenbl abeneBblX rpynn. JIMCKpeTHbIE MOIYIH.

Koromonornu npokoneunsIx rpymmn. [Ipumepsr.
Tema 2. JlokaJbHbIE 11051

AOCOIIIOTHBIC 3HAYCHUS U HOPMHPOBAHUA. HeapXI/IMCIIOBO HOPMHPOBAHHUC.

KOJ'ILI_[O U uacall HOPMHUPOBAHUA. Ilone km1accoB BBIYETOB. N-Tpynnbl €IWHUALIL.

[lonusie momnsa. Ilpouenypa mnononnenus. Teopema OctpoBckoro. CBolicTBa

nononHeHus. [IpencraBnenue anemeHToB mnomnonHeHus. Jlemma ['ensens.

HopmupoBanue pacmmpenus. JlokanpHble mons.  Jlorapupmuueckas u
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nokasarenbHass QyHkuH. CTpyKTypa TpYyNNbl EAUHHI] JIOKAIbHOTO  IOJIS.
HepasBerBnénnble u  crnabopa3BeTBiIEHHbIe  pacumupenus. [Ipomomkenue

HOpMHUpOBaHui. Pacimupenus ["anya JoKaabHbBIX TOJICH.
Tema 3. I'pynnsl bpayspa

[lenTpansHO-TIpoCcThIC anreOpsl Hax nojeM. Teopema Bennepoépua. Teopema
Ckonema — Hérep. Otnomenue momobusi. ['pynmer Bbpayspa. Orobpaxenwue
orpanuuenus. Ilone pacmennenus anreOpsl. OTHOcuTenpHas rpymnmna bpayspa.
[Ipumepsl.  Ckpemennoe  mnpousBeaenue. CBs3zp  rpymmbel  bpayspa ¢
koromoJyiorusimu  ['anmya. Ciywail nukiaudeckoro pacmupenus [amya. Csizb

OTHOCUTEJIbHOM Tpymibel Bpayspa ¢ 0ToOpakeHueM HOPMBI.

Tema 4. I'pynnsl bpayspa JokajabHOr0o u T1J100aJBHOIO  MOJIA,
NpUMeHeHHne B Kpunrorpaguu

OTtobOpakeHnue HOPMBI TPYI €AUHUIL JTOKATBHOTO TOJIsl. Brruncienne rpymnisl
bpayspa nokanbHoro mnoms. OroOpaxeHue uHBapuaHToB. ['pynma bpayspa
rinobanpHoTO MONIA. Teopema Xacce — bpayspa — Hérep. duckpeTHslii torapudm B
Ipylnne eIMHULl KoHeyHoro mnoisisd. Onucanue nonaxonsumed rpynnsl bpayapa.
[lepeBon mpoOIeMBbl AMCKPETHOTO JIOTApU(MHUPOBAHUSA B TOAXOJSIIYIO TPYIITY
Bbpayapa.

Tema S. JIokabHOE BEIYUC/IEHHE HHBAPDUAHTOB

Beruucnenne oroOpakeHuil HHBapUAHTOB B HEPA3BETBIEHHBIX PACHIMPEHUSIX.
BpiBOg coOTHOWIEHMH /Ui WHBAapUaHTOB. DBbIYMCIIEHME WHBApUAHTOB B
ciabopa3BeTBAEHHBIX pacluupeHusx. CBoiictBa oroOpaxkeHuss 6. Bpluncinenue
VMHBapHaHTOB B JIOKAJILHOM I10JIE, SIBJIsIIOIIEM s paciunpenreM Kymmepa.

Tema 6. JlokajbHO-T100a71bHBbIE METOABI

IlocraHoBKa 3a7auu SBHOIO BBIYMCIIEHUs HWHBapuaHTOB. CBeleHHE 3ajadn
SBHOTO BBIYUCIIEHUS HMHBAapUaHTOB K 3aJlay€ SIBHOIO IOCTPOEHHUS TJI00aTbHOM
anreOpbl. CoiictBa pacmmpenus Kymmepa. Iloabém jokanbHOM anredpsl 110
ri06anbHOi. D@¢eKTUBHbIE METOAbl BbIUMCICHHUS HWHBapuaHTOB. I[Ipumepsl.
AHaIn3 SKCIEPUMEHTAJIbHBIX PE3YJIbTATOB.

Tpyoo 3 3ET/108 vacos.
émkocmo (3.e.
| uacol)
Dopm 3auém.
a umo2oeoco
KOHMPOJIsL
3HAHUU

AHHOTaIUs y9eOHON AUCITUTUTHHBI

«IIporpammMupoBaHue MHKPOKOHTPOJJICPOB»

Lenv

usyueHus
OUCYUNTUHDBL

Ienamu OCBOEHUS JUCIUTUIAHBI «Ilpozpammuposanue
MUKPOKOHMPOJIN1EPO6» ABIIAIOTCS:

- OCBOEHHE 0a30BbIX 3HAHWU IO BOMPOCAM HCIIOJIB30BAHHUS W CTPOCHUS
MUKPOKOHTPOJUIEPHBIX CHCTEM, a TaKkkKe OOydeHHE CTyJaeHTa 0a30BbIM
MOHSTHSIM, TEPMHUHOJIOTUU u MPUHLIUIIAMU CTpOECHUS
MHUKPOKOHTPOJIIEPHBIX CHCTEM M IIOCTPOCHUE MHUKPOKOHTPOJUIEPHBIX
YCTPONCTB paznuyHbIX Moaudukanuil. [IpakTndyeckuM HaBbIKaM pPabOTHI C
MUKPOKOHTPOJUIEPHBIMH CHUCTEMaMH, HEOOXOJMMBIX Ui MPAKTUYECKOH
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paboThl MO CHEUUANTBHOCTH M IPU U3Y4YEHHs APYTUX AUCLMILIUH B chepe
MHPOPMATUKM TEM WM WHBIM 00pa3oM CBS3aHHBIX C MPOrPaMMHBIM
o0ecrie4eHneM YYMThIBass OCOOEHHOCTU CTPOCHUSA M (YHKIIMOHHUPOBAHUS
MUKPOKOHTPOJUIEPHBIX CUCTEM.

Komn IIponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (POPMUPOBAHHE CIIEIYIOLINX
emeHyuu, KomnemeHyuil '
Gopmupyemoi - CnocoOHOCTh aHANM3UPOBaTh (DU3MUYECKHE SIBICHHUS M IPOLECCHl IPHU
e 6 | peurenun npodeccruonanbHbix 3amau (OITK-1);
pesyiomame - CnocoOHOCTh KOPPEKTHO MPHUMEHATh IPU PELICHUH NPO(hecCHOHAIBHBIX
oceoe | 3ajad amnmapar MaTeMaTHYeCKOro aHajn3a, T'€OMETPHH, aiureOphl, ITUCKPETHOU
HUs MaTEeMaTUK{, MaTEMAaTHYECKOM  JIOTMKM, TEOPUM  QJITOPUTMOB, TEOPHUH
oucyuniIumbl | BEPOSITHOCTEH M MAaTEeMAaTU4YECKON CTaTMCTUKHU, TEOPHH MH(POPMAILIUU, TEOPETUKO-
yrcaoBbIx MeToa0B (OITK-2);
- CrocoOHOCTh MPOBOJMTH AHAIHM3 MPOEKTHBIX PEHICHUH MO0 00eCTIeUYCHHIO
3AIUIIEHHOCTH KOMITbIOTepHBIX cucTteM (ITK-7).
3nanu B pe3ynbrare 0cBO€HUS AUCLUILIUHBI 00YYaIOLIUICs JOIKEH
A, YMEHUs u
I ® 3HATh: OCHOBHBIE APXUTEKTYpPbl COBPEMEHHBIX MUKPOKOHTPOJIIEPOB;
noayuaemvie ® YMETH BI)I6paTI) MHKPOKOHTPOJLICP u HarucaTrb YIIPABJIAIOIIY IO
6 npoyecce | mporpaMMmy; paspabaThiBaTh CTPYKTYpHbIE M (DYHKIIMOHAJIBHBIE CXEMbI PaOOTHI
UsVAERUA KOHTPOJLIEPA;
OUCYUNTUHBL
e BJajeTh MPAKTHYECKHMH HAaBBIKAMHU pPa3paOOTKU  YIPABISAIOLIUX
IIPUJIOKEHUH MUKPOKOHTPOJIIIEPOB;
Kpam Coaepsxkanue 0OCHOBHBIX pa3esioB (TeM) Kypca
Kas Tema 1. ApxutekTypa MUKpOKOHTpoiepoB. CpencTBa pa3padoTKu
xapax Knaccudukanuss MHMKpOKOHTPOJIJIEPOB W 00JaCTH  MX TMPUMEHEHUS.
mepucmuxa | [lamare, Bunpl namsatd. Cunxponusauuss TaktoBblii reHepatop. Cucrema
yuebn | npepbiBaHui. Taiimepsl- cuerumka. Pexumbl MukpomnponeccopoB. dopmarsl U
ou criocoOsbI anpecanuu. [loacucrema BBOa BBIBOIA.
OUCYUNTUHDBL Tema 2. AVR u STM  mukpokoHtposiepsl. OOMeH JaHHBIMH B
(ocnosHbvle MUKPOKOHTPOJUIEPHBIX CUCTEMAX.
onoKu u Apxutektypa koHTpoiuiepa AVR. CocrtaB mnepedepuilHbIX yCTpOHCTB
membl) MukpokoHntpoiiepa. OcoberHoctu ARM mnporeccopoB. Kontpomtep STM Ha
6aze sapa Cortex-M3. Koueep mukpomnpoueccopoB ARM. Iudpossie BX0bI-
BbIXoAbl. OpraHuszanuss oOMeHa JaHHBIMH 4Yepe3 MapajuleIbHYI0 IIHHY.
CoenuHeHne ¢ BHEIIHUMM YCTPOMCTBAMM 4epe3 Mocie0oBaTelbHbI HHTepgeric
USART. IlocnemoBarenpuas muHa 12C. Pacmmpenue mopToB BBOIA\BBHIBOJA.
Teopus konupoBaHus
Tema 3. PaboTta ¢ BHENIHUMH JaTYUKAMHU.
Hudpossie natuuku. [IpuHuun paboThl, BHYTPEHHSS OpraHU3alus, CXEMBbI
MOJKIIIOUEHUS M MPOrpaMMHbIE JpaiiBepbl. AHAJIOroBble JaT4WKH. Bpioop
aHajioroBoro nopra. lMcnons3oBanue TaiiMepa, KoMIapaTropa, HCTOYHHKA
TaKTUPOBAHMS. YTIPABICHHE PEKUMOM Taiimepa
Tema 4. OcHOBBI IPOrPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB
[Ipocreiimme mporpamMMbl.  YIpaBl€eHWE CBETOAMONAMH.  YIIpaBJIEHHUE
BHEIIHUMH JlaTunkamu, oOMeH naHHbIMH. KK skpaHbl, BbIBOA HMH(pOpMANMKA Ha
KK. Vinpasnenune mnamsaThio. YIpaBl€HHE aHAJOTOBBIMU M IUGPOBBIMU
BBIXOJAMH.
Tpyoo 3 3ET /108 gacos

émKocms
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(e /

yacwl)

Dopm 3auém

a umoz208020

KOHMPO/is

3HaHUU

AHHOTanus y4eOHON JUCITUTITMHBI
Yueonas nucuuniauia: K TEXHOJIOI'US HHOPACTPYKTYPbBI OTKPBITBIX
KJKOYEN»
Lenv Ilenamu  ocBoeHuss  nucHUIUIMHBL  «Texnonozua  ungpacmpykmypol
usyuenus OMKPBIMBIX K110Y el SIBISIIOTCS:

OUCYUNTIUHDBL - 3aJI0O)KUTh OCHOBBI  TEOpETHYECKMX 3HaHuii o0 TexHomoruu PKI,
HEoO0X0oAMMBIE OyAyIIMM crenuaiucTaM B o0xacté  mH(pOpMAIMOHHON
0€e30I1aCHOCTH;

- J1aTh TPEACTAaBICHHE O COBPEMEHHBIX IMOAXO0JaX K pPa3BEPTHIBAHHIO

MHQPACTPYKTYP OTKPBITHIX KIIIOUCH.
Komn [Tponecc n3yueHus TUCIUTUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHHE CIIETYIOLTIX
emeHyuu, KomnemeHnuuii.

dopmupyemoi - CHOCOOHOCTBIO TPOBOAMTH AHAIHM3 IMPOEKTHBIX PEIICHHH 10 00eCredYeHUI0

e 6 | 3alMIIeHHOCTH KOMITbIOTepHbIX cucteM (TTK-7);

pe3yremame - CIIOCOOHOCTHIO HA OCHOBE aHAJIM3a MPUMEHSIEMBIX MaTeMaTHYECKHX METO/I0B

océoe | M aNTOPUTMOB OLEHMBAaTh A(PPEKTUBHOCTH CPEACTB U METOJOB  3allUThI

HUs uHpopmaruu B KomnbloTepHbiX cuctemax (IICK-2.2);

OUCYUNTUHDBL - CIOCOOHOCTBIO CTPOUTH MaTeMaTUYECKHe MOJIENH JJIsi OLEHKH 0e30MacHOCTH
KOMITHIOTEPHBIX CHCTEM W aHAJIM3UPOBATh KOMIIOHEHTHI CHCTEMBI 0€30MacHOCTH ¢
UCIIOJIb30BaHMEM COBPEMEHHBIX MaTteMaTtnieckux merosioB (IICK-2.3);

- CIocoOHOCTBIO  paspabaThiBaTh, aHAJIU3UPOBATH M OOOCHOBHIBATH
a/IeKBaTHOCTh MAaTEeMAaTUYECKUX MoOJIeNIel MPOIECCOB, BO3ZHHUKAIOIIUX MpHU paboTre
pOrpaMMHO-aMIapaTHbIX cpeacTB 3anmThl nHdGopmanuu ([ICK-2.4);

3nanu B pe3ynbrare 0cBO€HUS AUCHUILTUHBI 00YYaIOLIUiics JOIKEH

A, YMeHUus u —

HAGHLKU, CXeMy OCTPOCHMS U IPOBEPKHU IEKTPOHHO-IIM(PPOBOIL moanucHy;

noayuaemvie .

e npuHIUNbI noctpoenus PRI;

Z3yu25 ;)}L:ecce e kjaccu(UKaLUIO CepPTUPUKATOB OTKPBITHIX KIIOYEH W METOABI YIPaBICHUS

OUCYUNTIUHDBL MMHU,

® [IPUHIUNOBl  JEWUCTBUSA, TEXHOJOTHIO HCIOJNb30BAaHUS W METOAUKY
MIPUMEHEHHUs MporpaMMHoOro obecrieuenusi B Texnosoruu PKI, Ha nmpumepe
«KpunrolIPO» nnn «KpuntoAPMy;

® POCCHICKOE 3aKOHOJATEIbCTBO B OOJACTH CO3IAHUSA M HCIOJIb30BAaHUS
AIIEKTPOHHO-IIUGPOBOI MOAMNCH;

ymemp.

® OIICHUBaTh PUCKH, CBA3aHHBIE C MPUMEHEHUEM 3JEKTPOHHOM — IH(pOBOI
MOAMKCH U MpeJjiaratb BApUAHTHl UX CHUXKECHHUS;

e 000CHOBaHHO BBIOMpATh BAapHAHTHI MCIOJIb30BAaHUS CHEIMATU3UPOBAHHOTO
nporpammuoro  obecrieuenus  «KpuntolIPO»,  «KpuntoAPM» B
UHPPACTPYKTYPY NPEANPHUATHS (OpraHU3aINN );
enademy.




170

e HaBbikamu opranuzaiuu PKI,

® HaBBIKAMU DPa3pabOTKH IMPOEKTOB OTIEIbHBIX HOPMATHUBHBIX JIOKYMEHTOB,
MOJIOXKEHUH U MHCTPYKIHH B chepe pynkinonupobanus PKI;

® METOAMKOW  WCHOJb30BaHUS  CICHUAIM3UPOBAHHOTO  MPOTPAMMHOTO
obecneuenus «KpuntolIPO» ninn «KpuntoAPMpy.

Kpam

Kas

xapax

mepucmuxka

YueOH

ou
OUCYUNTUHBL
(ocHo6HbIE
OnoKu
membl)

u

CopneprkaHne OCHOBHBIX pa3/iesioB (TeM) Kypca

Tema 1. BBegenne

IlonsTie nOBEpPHUSA B KOHTEKCTE DJIEKTPOHHBIX KOMMYHHUKALUN, XapaKTEPUCTHKA
KJIIOUEBBIX 3JIEMEHTOB M MEXAHU3MOB JIOBEpHsI, IOJUTUKU JIOBEpHsl, IOHSITHE
UHPPACTPYKTYpPbI 0€30M1aCHOCTH, CEPBUCHI HH(PPACTPYKTYPBI OE30IaCHOCTH.

MexaHu3mbl  ayTeHTU(UKAUU: ayTeHTHU(HUKAIMS Ha OCHOBE Iapoei,
MEXaHU3Mbl OIHOPA30BOM ayTeHTU(UKaLNU, MeXaHU3M ayTeHTuukauu Kerberos,
BO3MOXXHOCTH HWHQPACTPYKTYPBl OTKpHITHIX Kiatoued PKI kak TexHonoruu
ayTeHTU(UKALIHH.

Tema 2. OcHOBHBIE KOMIIOHEHTHI U cepBUCchl PKI

@OYHKIMM YAOCTOBEPSIOIIErO0 M PETUCTPALMOHHOIO LIEHTPOB, PEMO3UTOPHS,
apxuBa cepTu(duKaToB, cepBepHbIX KomroneHTos PKI.

Xapaktepuctuka cepsucoB PKI u cepBucoB, Oasupyrommxcs Ha PKI:
Kpunrorpaguyeckue W  BCIOMOTAaTEIbHBIE CEPBHUCHI, CEPBHUCHI  YIPABICHUS
ceprudpukatamu. CepBUCHl MJIEHTU(PUKALUMU U ayTEHTU(UKALUH, LIETOCTHOCTH U
KOH(HICHIIMATHHOCTH.

Tema 3. Moaesn y10cTOBEepAIONIUX HEHTPOB

Mopenu CTporo U HECTPOTrOM MEPAPXHUM yIOCTOBEPSIOIUX LIEHTPOB, MOJCIIb
pacIpeselIeHHOr0 JI0Bepusi, YEThIPEXCTOPOHHAS MOJENb JO0BepUs, web-Mojeib
JIOBEPUS1, MOJIENb JOBEPHUsl, CKOHIICHTPUPOBAHHOTO BOKPYT I10JI30BATE.

CereBast u MocroBas kKoHpurypauuu PKI. Mexanusm kpocc-cepruduxanuu u
BU/JIBI KPOCC-CEPTU(UKATOB.

Tema 4. CeprndukaTsl OTKPBITHIX KJII0OYEH.

dopmar cepTuHKaTa OTKPHITOTO KIH0Ya.

Knaccudukanus cepTudukaToB OTKPHITHIX KItOUe. XapaKTepuCcTUKa KJIACCOB
U BUJOB cepTU(UKaToB. KU3HEHHBIN LUK cepTUPUKATOB U Kitouel. [TpumepHbie
CLIEHapHUHM YIPaBJIEHUS )KU3HEHHBIM LIUKJIOM CEPTU(PHUKATOB U KIIFOUYEH.

CnocoObl  mpoBepku craTyca ceptudukara. (OCHOBHBIE THUIIBI CIIHCKOB
AQHHYJIMPOBAaHHBIX CEPTU(UKATOB.

Tema 5. Tunsi apxurextypsnl PKI.

ITonatus apxurekrypel PKI: nyre cepruduxanmm, myHktsl posepust PKI,
JIOBEPEHHBIN KITFOY.

IIpocras, uepapxuueckas, cereBass U rudbpuanas apxurekrypa PKI. CrocoGsl
MOCTPOCHHUS MYTHU CEPTUPUKAINH JIJIS KAXKIOTO TUIIA APXUTEKTYPHI.

Tema 6. Onucanue noautuku PKI.

Onpenenenve mNOMUTHKU Oe3omnacHOocTU. CrocoObl peanu3alud TMOJIUTUKH
6e3onmacHocTi. OcHoBHBIE TpeboBanus k nonutuke PKI. CrocoObl oToOpaxkeHus
MOJINTUKHU B cepTU(dUKaTaX.

Crpyktypa Habopa mnonoxenuid mnomutuku PKI. Xapakrepuctuka o0Ommx
MOJIOKEHUH MONUTUKU. OCHOBHBIE MPOOJIEMbI pa3paboTKU MOJIUTUKU U PErjaMeHTa.
Oransl pa3pabOTKH MOJUTUKH TPUMEHEHHS CepPTUDUKATOB.

Tema 7. IIpo6embl peanusanun PKI.

OcHosHuble nipaBoBbie fokyMeHThl PKI. Cornamenust mexxay ydactHukamu PKI.
Pexomenmanmu 1mo BeIOOPY OCHOBHBIX CPEACTB M 00OpymoBaHHS. TpeOoBaHUS K
nepcoHaiy oocmyxusatomemy PKI.

Vnpasnenue ceprupukatamMu M Kimodamu. Iloaxonpl K pemeHuro mnpodseM
MHTETPaluy U o0ecriedeHrs padoThl MPUIIOKECHUH.
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Temarnka NpakTUYECKUX 3aHATUN
Tema 1. DnexkrpoHHO-uM(pOBas TOJNKNCH B CUCTEMax 3allUIIEHHOTO
3JIEKTPOHHOTO JOKYMEHTO000pOTA.
Tema 2. HccnenoBanue oredecTBEHHBIX cTaHaapToB xsul-pyakmuu (IOCT P
34.11-94) u snexrponHoi mudposoit moamucu (LT TOCT P 34.10-2001).

Tema 3. PasBeproiBanue HHQPACTPYKTYphl — OTKPBITBIX  KJIIOUEH ¢
ucronb30BanueM cpeacTB Microsoft Windows.
Tema 4. PasBeproiBanue HHQPACTPYKTYphl — OTKPBITBIX  KIIOYEH ¢

UCIIOJIb30BaHUEM CIIEIUAIBHOIO IPOTPAMMHOIO CpEJICTBAa KpUIITOrpaduuecKoin
samutsl KpuntolIPO.

Tema 5. Pazpabotka nonmutuku PKI.

Tema 6. OpraHu3anoOHHO-TIPABOBBIE BOMPOCH! HyHKIIMOHUpoBanus Y11,

Tema 7. [IpakTyeckux 3aHATHI HE TPEAYCMOTPEHO.

Tpyoo 3 3ET /108 wacoB

EMKOCMb

(ze /
yacwt)
Dopm 3auém

a umozo8o2o

KOHMPOis

SHAHUU

AHHOTaNMs y4eOHOW JUCIUILINHEI
Vue6nas mucnummaa «BHEITHUM AYJIUT BE3OITACHOCTH
KOPIIOPATUBHBIX CETEW»
Lenv Heasimu  ocBoeHUsT AUCHUIUIMHBI «BHemHuid ayauT 0e30MacHOCTH
usyueHus KOPIOPATHBHBIX CeTeiD> SBIISIIOTCSA:

OUCYUNTIUHDBL - pacmiMpeHre W yrayoseHue  (QyHIaMEHTATbHOW U MPAKTHYECKOMN
MOATOTOBKA  CTYACGHTOB,  OOECIEeYMBaIONIell  BO3MOXHOCTh  OBIAQJCHUS
COBPEMEHHBIMH METOJIJaMU BBISIBJICHUS YSI3BUMOCTEM KOMITBIOTEPHBIX CETEH, a
TaK)X€ OBJIAJICHUE MPAKTUYECKUMU HaBBIKAMH MPOBEJICHUSI TECTOBBIX BTOPKEHUI
JUTSL TIOCITISTYFOIICH JIMKBUIAIIAN BBISIBIICHHBIX YSI3BUMOCTEH;

- U3yYE€HHUE METOJI0JIOTUU TECTOBOTO BTOPXKEHUSI U COCTABJICHUSI OTUYETHOCTH
O BBISIBJICHHBIX YSI3BHMOCTSIX.
Komn [Iporniecc n3yueHus: AUCIUIINHBI HATIPaBlieH Ha POpMHUPOBAHUE CIETYIOUTUX
emeHyuu, KOMnemenuyuit.

Gopmupyemol - CHOCOOHOCTBIO  YYUTBHIBaTh  COBPEMEHHBIC  TEHICHIIMH  Pa3BUTHUS

e 6 | ”HPOPMATHUKHN U BBIUYUCIUTEIHHOW TEXHUKH, KOMITBIOTEPHBIX TEXHOJIOTHI B CBOCH

pe3yivmame | Ipo(eCCUOHATBHONW JIEATEeIbHOCTH, paboTaTh C MPOTPAMMHBIMU CPEIACTBAMHU

0C80¢ | IPUKITAJHOTO, CHCTEMHOTO H crienuanbHoro HazHauenus (OITK-7);

HUs - Cnoco0HOCTh YyYacTBOBaTh B TEOPETHUECKUX U OKCIEPUMEHTAIBHBIX

oucyuniunsl | HaAy4HO-HUCCIIEI0BATEIbCKUX paboTax MO OLEHKE 3alUIIEHHOCTH MH(GOpMaluu B

KOMITBIOTEPHBIX CUCTEMAaX, COCTABISATh HAYYHBIE OTYETHI, 0030pHI MO pe3yabTaTaM
BhIMoTHEHHS uccnenoBanuit (ITK-2);

- CmocoGHOCTh MPOBOAUTH aHATN3 0E€30IMaCHOCTH KOMITBIOTEPHBIX CUCTEM Ha
COOTBETCTBME OTCUCCTBEHHBIM M  3apyOeKHBIM CTaHaapraM B  o0iacTu
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KoMIbIoTepHO# Oe3omacHoctH (ITK-3).

3nanu B pe3yJabTaTe 0CBOEHHS AMCHMILINHBI CTY/IEHThI J0JKHbI:
A, YMEHUA U B pe3ynbrare 0CBOEHUS AUCHUILIMHEI CTYIEHT JOJDKEH
HABbIKU,
nonyuaemvle 3HATE.
6 npoyecce ® METOJIOJIOTHIO U HHCTPYMEHTBI TECTOBOT'O BTOP)KCHHUSI.
U3y4eHus yMeTb:
QuCYunIUHLL ® BoIsBIATh  ySA3BUMOCTHM KOMIIBIOTEPHBIX CHUCTEM W MPOBOJAUTH HX
KJIacCU(PUKALIHIO.
e [10J1p30BaThCS CETEBBIMU CKAHEPAMH.
e [Tonb30BaThCs CKaHepaMu 0€30MaCHOCTH.
e [Tosib30BaThCS CHCTEMOM aHanu3a ceteBoro tpaduka Wireshark.
BJIA/IETh!
e lHCTpyMeHTaMK CUCTEMbI TeCTOBOTrO BTopxkeHus: Metasploit.
e lHCTpyMeHTaMK CHCTEMbI TECTOBOTO BTop keHust Backtrack.
e MeToIMKO# MPOBEACHUS TECTOBOI'O BTOP)KEHHS M COCTABIICHHS OTUYETA.
Kpam Conep:xanue pa3aesnoB (TeM) TMCUUNINH
Kas Tema 1. BBenenue
xapax 3agauu ¥ porpaMma Kypca. Mecto Kypca «Buewtnuit ayoum 6e3onachocmu
mepucmuxa | KOpnopamugHovlx cemei» B Py APYTUX MAaTEMaTHYCCKUX TUCIUIUIMH. DOpMBI
YuebH | CaMOCTOSITENILHOW pabOThI CTYACHTOB 110 M3YYCHUIO Kypca. JIuteparypa K Kypcy.
otl [ToHsTHE YSI3BUMOCTH M 3KCIUToWTa. JIOKANbHBIE W YAaJICHHBIC SKCILJIOWUTHI
oucyuniunsl | Jckamanus npuBmiernii. [lpumepsl  ceTeBbIXx aTak. Kparkas — wcTropus
(ocHosHblE BO3HUKHOBeHHUs XxakepoB. XKypuan phrack. Uepss Moppuca, mepBbie 3KCILIOUTHI.
o10KU u | UaTepuer uepBu u BUpychbl. HeoOX0auMMOCTh Kilaccu(HUKAIUU IKCILUIOUTOB. basbl
membi) ys3Bumocteit Backtrack m CVE. Cranpapt mpoBeneHHsS TECTOBOTO BTOPIKEHHSI

PTES. ®a3b1 TecTOBOTO BTOP>KEHUSI.

Tema 2. CereBoii ckanep nmap

OmnpeneneHne ceTeBOro CKaHUPOBAaHUSA. METOIMKH CETEBOIO CKaHUPOBAHUS:
COCTaBJICHUE KapThl CETH, CKaHUPOBAaHHE IOPTOB, OOHApPYKEHHE CEPBHCOB U
oTpeieIeHne UX BepCHid, OrlpeieIeHue BEPCUM ONIEPALIMOHHON CUCTEMBI.

CocraBienuss kapTel cetu (oOHapyxeHue akTHBHBIX XocToB): ICMP sxo0
sampoc, ICMP 3ampoc BpemeHHO# MeTKH, 3ampoc ceteBoit Macku. UDPping
3anpoc. BiausiHue ceTeBoro sKkpaHa Ha MPoIecC OOHAPYKEHUST AKTUBHBIX XOCTOB.

CriocoObl CKaHUpPOBaHMS IOPTOB, JOCTYMHBIE B NMAaP: CKAaHUPOBAaHUE C
MOMOIIBI0  TIOAKJIIOYEHHsI,  TOJIYOTKPBITOC  CKAaHUPOBAHWE,  HEBUAMMOE
ckanupoBaHue. CpaBHUTENbHBbIE JOCTOMHCTBA U JIOCTOBEPHOCTH Pa3IHUHBIX
METO/IOB CKaHWUPOBaHMs. BIMsHUE MEXKCETEeBOrO »JKpaHa TMpH QUIBTPAUU
oTKpBITHIX TopToB. TCP 1 UDP ckanupoBanue.

WUnentudukanus cepBUCOB U olpeAeNeHHe UX Bepcuil. BakHocTbh 3TOM
CTaJuM JJIs Ipoliecca TeCTOBOro BTopxkeHus. COop U aHann3 OaHHEPOB aKTUBHBIX
cepBucoB. CriocoObl COKphITHS OaHHEpoB. OmpeseNieHne aKTHBHBIX CEPBHCOB Ha
HECTaHAAPTHBIX MOPTaX.

Onpenenenre BEpCUU ONMEPAMOHHOW cHCTEMBbI. OnpeneneHue BEPCUU 10
ocobenHocTsiM  peanu3anmu  creka 1CP/IP.  JlocroBepHOCTH 3TOTO MeToja.
Omnpenenenue Bepcuu 1o HAOOPY OTKPBITBIX CEPBUCOB M UX OaHHEpaM.

Tema 3. AHaau3 ceTeBOro Tpaguka ¢ neJbl0 BbISIBJCHUS aTaK

Omnpenenenue TepMuHa «ceTeBble CHUQQeprl». IlpuHnunel nepexsarta
Tpaduka Ha KaHAIBHOM YpoBHE. MeToapl MepexBaTa CeTeBOro Tpaduka.
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BosmosknocTtu ceteBbix cauddepoB. Kareropuu cereBbix cHrddepos.

OcHoBbl cereBoro cuutepa wireshark. Cdepbr npumenenust wireshark.
Bosmoxuoctu wireshark. OcHOBHbIE YacTH W Ha3Ha4YeHHE TIpadHYecKOro
unrepdeiica. CriocoObl nepexsata cereBoro Tpaduka B Wireshark.

QunbTpanys NakeToB. 3ajaHue (QWIBTPALUU HAa YPOBHE OINEPALUOHHOM
cucteMbl. OUIbTPHI 3axBaTa makeToB Wireshark. ®unbTpbl 0TOOpaKEHUS TAKETOB.
PexomeHmauuu s  UCHONB30BAaHUS  Pa3iIMYHBIX THUIOB  (DUIBTPOB IS
NPaKTUYECKOTO MPUMEHEHUSI.

Tema 4. Cxkanepbl 0€301aCHOCTH

Heo0xoauMocTh MosiBJICHUS M Ha3HAUYeHUE ckaHepoB OezomacHoctu. SATAN
- HIePBBIii CKaHep 0e3011acHOCTH c OTKPBITBIM KOJ/IOM.
Kommepueckueckanepoidezomacioctu — GFI LAN Guard, XSpider, ISS Internet
Scanner. Ckanep 6e3omacHoctr Nessus.

O6mue  mpuHOWMIBl  (QYHKIMOHHUPOBAHUS  CKaHEPOB  OE30IAaCHOCTH.
CkaHupoBaHMe aKTHBHBIX XOCTOB. CKaHMpPOBAHHE OTKPBITBIX I[OPTOB. AHAIU3
OaHHEPOB AaKTHBHBIX CEPBUCOB Ul BBISABICHHUS YysA3BUMOcCTeH. OrpaHUYeHUS
cKaHepoB Oe3onacHocTH. OTINYMS CKaHEPOB 0€30MaCHOCTH OT CUCTEM TECTOBOI'O
BTOP)KEHUSI.

Tema 5. SI3bik cuenapueB NASL

Hcropus co3nanus u Bepcuun NASL. Ha3nauenue u xapakrepuctuku NASL.
MoaynpHOCTP M PACHIUPSEMOCTh apXUTEKTypbl. HasHadueHue okanbHOM Oa3bl
3HaHUH. Haxo)xieHne OTKPBITHIX CEPBUCOB Ha HECTAHAAPTHBIX OPTAX.

Cuntakcuc NASL. [lepemMeHnHbIe, KOMMEHTAPHUHU, TUTIBI TaHHBIX. OUUIIEHHBIE
U HEOUHIIEHHbIE CTPOKU. MaccuBbl, OyneBckue mnepeMmeHHble. CrenuanbHoe
3HaueHue NULL. Omneparopsl npucBauBaHus U HHAEKCHUPOBAHUS, OINEPATOPHI
cpaBHeHMs, apudmernyeckue omepartopbl. Omeparopbl pabOThl €O CTPOKAMHU.
Jlormueckue onepatopsl. lloOuToBble omeparopel. OmnepaTopbl COCTaBHOTO
NPUCBAaUBaHMs. YTPaABISIONNE KOHCTPYKIIMU: ONIEPATOPhI JIOTHYECKOTO BETBICHHUS
1 1KIIbI. O0JaCTh BUIMMOCTH TIEPEMEHHBIX.

Crpyktypa nporpammsl Ha a3bike NASL. CereBble ¢pyHKunn. OYHKIUN A7
pabotel ¢ mporokosiom HTTP, dynkuun manunynupoBanus nakeramu. OyHkunm
MaHMITYJTUPOBaHMs cTpokamu. MHTepnpeTaTop KOMaHHON CTPOKH.

[MporpammupoBanue Ha si3eike NASL B cpeme Nessus. Omnpenenenue u
pabota ¢ pynkuusamu. OnucarenbHble GyHKIUU. OyHKIUM A1 paboTel ¢ 6azoi
3HaHui. DyHKIUM TOpoTOKoIMpoBaHus. BiaumopeiictBue c¢ simpom  Nessus.
OTnuuusg mporpaMMHUpOBaHUS NMpU paboOTe B aBTOHOMHOM DEXHME U B Cpefe
Nessus.

Tema 6. Cucrema tecroBoro Brop:kenuss METASPLOIT

Wcropust  cozmanuss  Metasploit. JlutieH3upoBaHUEe W YCIIOBHS
pacripoctpanenus. IloanepxuBaemble miuatgopmbl. Apxurektypa cpeasl MSF.
MoaynpHOCTh ¥ BO3MOXHOCTH pactmpenns MSF. BzaumoneiictBue ¢ simpom
MSF. Tunsl uatepdeiicos.

Wutepdeiic msfweb. Hapurannonnas nanens uarepdeiica. Ctpanuia Beioopa
skcruionToB. CTpanunia BbIOOpa Mmei-kogoB. CTpaHHMIIAa aKTUBHBIX CECCHH.
OuIbTppl M KaTeropuu OKcIiouToB. OOs3aTenbHble M HeoOsA3aTeNbHbIE
napametpsl. [lapamerpel RHOST n RPORT. 3aBepiuatomias GpyHKIusS U napamerp
LPORT. Beibop u renepanus memi-koaa. llndpoBanue memi-koI0B U CO3TaHNE
nonuMmopdubix  skcrioutoB.  ['eneparoper  NOP  mopoxku. I'eneparop
Msf::Nop::Opty2. TlomyueHue AOCTynma K KOMaHIHOW 000J0YKe B HHTEpdeiice
msfweb.

Hutepdeiic msfconsole. 3amyck unrepdeiica 8 Windows u Linux. Komans
obmero HasHaueHus Version, quit u show. Cpena okpyxenuss MSF. Komanubl
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JOKaJdbHOM W BpeMeHHOW cpeasl MSF. Bwibop u KoHUTypamusi SKCIUIOMTOB.
Bri6op u xon¢urypamus mesmi-kona. Pabora ¢ renepatopom NOP mopoxku B
unrepdeiice msfconsole. 3amyck skcrutonta W AMHAMHYECKas 00paboOTKa
00paTHOTO COEMHEHUS C AaTAKOBAHHBIM XOCTOM.

Hutepdeiic msfcli. 3amyck unrepdetica msfcli u ommmmu KoMaHIHON CTPOKH.
Otnuust msfcli or unaTepdericoB msfweb u msfconsole. Boidbop u koHpuryparus
9KCIUIONTa, Ineu-koga u reneparopa NOP mopokku B umHTepdeiica msfcli.
OOHOBiIEHHE U 3arpy3ka JIOTOJHUTEIBHBIX JKCIUIONTOB U IIEIUI-KOJOB B
Metasploit.

Tema 7. Cucrema tecroBoro Brop:xkenuss BACKTRACK

Wcropus pa3BuTHs, BEPCHH, YCIOBHS PACIPOCTPAHEHUS U TOJJICPKUBACMbIE
wiatgopmel. Kareropum uHCTpyMeHTOB, BKIOueHHbIX B Backtrack: c6op
uHpOpMaLlMK, KapTa CeTH, WIACHTHU(QHUKAIMA YyI3BUMOCTEH, aHaimu3 BeO-
npuioxenui, anamm3 WIFI cerell, BTOp)KeHHE, OCKalalks MPUBHICTUH,
ylep)kaHue ylajieHHoro goctymna, ayaut VOIP.

MeTo1010TiH TECTOBOTO BTOPKEHHs. TecTupoBaHHe METOAOM O€JI0ro SInKa,
YepHOTrO SIMMKa W ceporo smmka. CpaBHEHHE pa3IMYHBIX METOJOJIOTHIA
TECTUPOBAHUS, UX IOCTOMHCTBA, HEJOCTATKU U chepa MPUMEHEHHS.

Kareropuu ¢as3er coopa mHpopmaruu. Nudopmanus DNS: mHCTpyMEHTHI
dnswalk, dnsenum, dnsmap u dnsrecon. 3amyck, mapameTpbl U COXpaHEHHUE
pe3ynbTaToB. YsI3BUMOCTh 30HHOTO TpaHcdepa DNS. MnrcrpymeHnThsl mis cOopa
undopmanuu o mapmpytusauu: Otrace, dmitry, itrace, tcptraceroute u tcptrace.
Metoapl 00Xxoma OJIOKMPOBKM CETEBOTO SKpaHa, pEaJM30BaHHBIE B JaHHBIX
WHCTPYMEHTAX. Y HUBEPCAJIbHBIA UHCTPYMEHT Jisi cOopa uHpopmarmu mantego.

da3za ckaHUPOBaHHS IMOPTOB — HA3HAYCHHWE M KATErOPUHM HHCTPYMEHTOB.
CkanepeimoproB  AutoScan,  netifera, nmap.  Unicornscan,  zenmap.
OyHKIIMOHATBHBIE BO3MOKHOCTH M OCOOCHHOCTH TI€PEYUCICHHBIX CKaHEpPOB.
AHanuzaTopsl OTKPBITBIX cepBHcOB: amap, httpprint, httsquash. CkanupoBanue
BUPTYAJIbHBIX YaCTHBIX CETeH mporpammoii ike-scan.

IMpoBenenue TtectoBoii araku B Backtrack. Wurerpamus Metasploit wu
Backtrack.

@da3za ockaauMu  OpUBWIETH. MeToabpl  3CKanauuMyM — [PUBUJIIETHH,
peanm3oBanHbie B Backtrack: B3jmom maponeit, cereBoe mpociymuBaHuE
(cHud¢unr) u cereBoit cnyduur. MHCTpyMEeHTHI B3loMa Maposieid NMpH aTake
odmaiin: rainbowcrack, samdump2, john-the-ripper,ophcrack, crunch, wyd.
[TpuHIMTB pabOTHI paayKHBIX Ta0muI. MHCTpYMEHTHI B3JIOMa Iaposieil pu aTake
onnaiita: BruteSSH u Hydra. Ceresoie cauddepsr dsniff, hamster, tcpdump, tcpick
u wireshark. CpenctBa mopnenku ceteBbix mnaketoB (cmydunr) ARPspoof u
Etthercap.

Vaepxanue axkTHBHOro joctyna. Kareropum »srtoit  dassl:  cpencTsa
TYHHEJIMPOBaHUS TPOTOKOJA, MPOKCHU-CEPBEPA, CPEICTBA KOMMYHHUKAIIUU TOYKa-
TOYKA.CpPeACTBa TyHHenupoBaHus mnporokona DNS2tcp, ptunnel, stunnel4.
[Tpokcu-cepepsl 3proxy u proxychains. CpeacrBa KOMMYHUKAIIMH TOYKA-TOYKA:
CryptCat, sbd u socat.

Tpyoo
EMKOCMb

(e /
yacwt)

3 3E/108 uvacos.

Dopm
a umozoBoco
KOHMPpOJs
3HAHUU

3auem
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Vyeounasa nucininmbaa «CUCTEMbBI TECTOBOI'O BTOPKEHU S1»

Lenv Ilenamu ocBoeHus aucuUIIMHBL «Cucmemsl mecmo6ozo 6mMOPHCEHUA
usyueHus SBIISIIOTCS:
OUCYUNTIUHDBL - pacumpeHue M yriayoneHue (GyHJaMEHTAIbHOW U MPaKTHYECKOW TMOATOTOBKU
CTYIEHTOB, 00ecleynBaroleii BO3MOXKHOCTh OBJIQJCHHSI COBPEMEHHBIMU
METO/JaMH  BBISIBJICHUSI YSI3BUMOCTEM KOMITBIOTEPHBIX CETEH, a TaKke
OBJIaJICHUE MPAKTUUYECKMMH HaBBIKAMH IPOBEIEHUS TECTOBBIX BTOP>KEHUI
JUTSL TIOCIIETYIOIICH JIMKBUIAIIMY BBISIBIICHHBIX YS3BUMOCTEH;
- W3Yy4YeHHE METOJIO0JIOTUU TECTOBOTO BTOPXKEHUS U COCTABJICHHS OTYETHOCTH O
BBISIBJICHHBIX YSI3BUMOCTSIX.
Komn [Ipouecc n3yueHus: AUCUUILIIMHBI HAIIPaBiieH Ha POPMHUPOBAHUE CIEAYIOLIUX
emeHyuu, KOMnemenuyui.
dopmupyemoi - CIIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHICHIIUN Pa3BUTHS WH(DOPMATUKH
e 6 |1  BBIYMCIUTEIBHOW  TEXHUKH, KOMIIBIOTEPHBIX  TEXHOJOTMA B  CBOEH
pe3ynrbmame | IpOoPECCUOHANBHON JIEATEIbHOCTH, paboTaTh C MPOTrPAMMHBIMHU  CPEICTBAMHU
0c60e | IPUKJIATHOTO, CHCTEMHOT'O M crienraibHoro Hasnadenus (OI1K-7);
HUs - CHOCOOHOCTBIO YYacTBOBAaTh B TEOPETHYECKHX M IKCHEPUMEHTAIbHBIX
oucyuniunsl | Hay4HO-UCCIIEI0BATEIbCKUX PAa0OTax IO OIEHKE 3allMIIEHHOCTH HH(OpMaluU B
KOMIIBIOTEPHBIX CHCTEMaX, COCTaBJISATh HAyYHbIE OTUETHI, 0030pbI MO pe3ylibTaTaM
BbINOJHEHUs uccnenopanuii (I1K-2);
- CIOCOOHOCTHIO MPOBOAUTH aHAIHM3 OE30MAaCHOCTH KOMITBIOTEPHBIX CHUCTEM Ha
COOTBETCTBUE OTEUYECTBEHHbIM U  3apyOeXHBIM CTaHgapraM B  o0iactu
KoMibioTepHOi 6e3onmacHoctH (ITK-3);
3nanu B pe3ynbraTe 0cBOEGHUS NUCUHUILIMHBI CTYACHT JOJIKEH
A, YMeHus u SHams:
HABbIKU,
® METOJOJIOTHIO U HHCTPYMEHTHI TECTOBOTO BTOPYKEHUS.
noaydaemoie
6  npoyecce ymembs.
uzyyeHus e BbpUBIATH YA3BUMOCTH KOMIBIOTEPHBIX CHUCTEM U TPOBOJUTH HX
aucuunﬂqul KJ'IaCCI/I(bI/IKaHI/IIO.
e Jlonp30BaThbCsi CETEBBIMU CKaHEPAMU.
e [lonb3oBaTbes ckanepamMu 0€30MaCHOCTH.
e Tlomb30BaThCs CUCTEMOM aHamu3a ceTeBoro tpaduka Wireshark.
enaoemsy.
e lHCcTpyMeHTaMH CHCTEMbI TeCTOBOTO BropskeHust Metasploit.
e llHCTpyMEHTaMHu CHCTEMBI TECTOBOTO BTOpKeHMs Backtrack.
e MeToauKol MPOBEACHNS TECTOBOTO BTOPKEHUSI U COCTABJICHHS OTUETA.
Kpam CopneprxaHne OCHOBHBIX pa3/iesioB (TeM) Kypca
Kas Tema 1. BBenenue
xapax 3amaun M mporpamma Kypca. Mecro kypca «Cucmemsvt mecmogozo
Mmepucmuxa | 6mopyceHus»» B  PpALy JAPYTUX  MaTeMaTH4eCKHX  JAUCHUIUIMH. Dopwmbl
yuebOH | CaMOCTOATEIHHOM paboThl CTYJEHTOB MO U3yYEHHIO Kypca. JIuTteparypa Kk Kypcy.
oul [TonsiTue ysa3BUMOCTH M 3KCIUIouTa. JIOKanmbHBIE M yJAJEHHbBIE SKCILJIOUTHI.
oucyunaunsl | Dckanmanus  npusmiernii. Ilpumepst  cereBpix  atak. Kparkas  ucropus
(ocHogHble BO3HHMKHOBeHHUs1 xakepoB. JKypuan phrack. Uepsr Moppuca, mepBbie IKCIUIOHTHI.
on0KU u | larepHet uepBu u BUpPYchl. HeoOX0AMMOCTh KIAaCCH(PUKAIIMU IKCIUIOUTOB. ba3sl
membl) ys3sumocteit BacktrackuCVE. Cranmapt npoBeaeHust TectoBoro Bropxkerust PTES.

@da3pl TECTOBOTO BTOPKEHHUS.
Tema 2. CeTeBoii ckanep Nmap
OrnpezielieHle CETeBOro CKAaHUPOBAaHMs. METOJIMKH CETEBOTO CKaHUPOBAHMS:
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COCTaBJICHUE KapThl CETH, CKAaHUPOBAHWE IIOPTOB, OOHApY)KEHUE CEPBUCOB U
OIpe/IeNIEHUE UX BEPCHI, ONpEIeIEHUE BEPCUN ONEPALIMOHHON CUCTEMBI.

CocraBnenus kKapThl ceTH (oOHapykeHue akTuBHBIX XxocToB): ICMP3x0 3ampoc,
ICMP3ampoc BpemenHOl MeTkH, 3ampoc cereBodi Macku.  UDPpingsamnpoc.
Biusinue cereBoro skpaHa Ha npouecc 0OHapyKeHHUs! aKTUBHBIX XOCTOB.

CriocoOpl CKaHMpOBaHMsI IOPTOB, JOCTYIHbIE B NMAP: CKaHUPOBAHUE C
IOMOILBIO  TOAKIIOYEHHS,  IOJYOTKPHITOE  CKAaHUPOBaHHWE,  HEBUAMMOE
ckaHupoBaHue. CpaBHUTEIbHBIE JOCTOMHCTBA U JIOCTOBEPHOCTh pa3iIMUYHBIX
METOI0B CKAHUPOBaHMs. BiusHue MexceTeBOro »skpaHa npu (uiabTpanuu
OTKpBITHIX TOpTOB. TCPu UDPckanupoBanue.

Nnentudukanys cepBUCOB U ONPEACICHUE UX Bepcuil. BaKHOCTB 3TON cTaauu
JUId TIpolLlecca TECTOBOro BTOpkeHus. COop W aHaim3 OaHHEPOB AaKTHBHBIX
cepBucoB. CriocoObl cOKpbITHs OaHHepoB. OmnpeneneHne akKTUBHBIX CEPBUCOB Ha
HECTaHAAPTHBIX MOPTaX.

OmnpezneneHue BepcUM ONEpalMOHHON cuctembl. OmpeneneHue Bepcud 110
ocobenHocTsiM  peanusanuu  cteka TCP/IP.  JlocTOBEpHOCTH 3TOro  MeToja.
OnpezneneHue BepCUu 1o HAOOPY OTKPBITHIX CEPBUCOB M UX OaHHEpaM.

Tema 3. AHaiu3 ceTeBoro Tpaguka ¢ 1mejibio BHIIBJICHHUS ATAK

Omnpenenenne TepMuHa «cereBbie cHUBGepb». [IpuHIMTBI TepexBaTa Tpapuka
Ha KaHaJbHOM YpoBHe. MeToabl mepexBata ceTeBoro Tpaduka. Bo3moxHOCTH
cereBbix cHE(depoB. Kareropuu cereBrix cHUDDEPOB.

OcuoBbl ceteBoro cuubdepa wireshark.Chepsr npumenenus Wwireshark.
Bosmoxknoctu  wireshark. OcHOBHBIE YacTH ¥ Ha3HAYeHHE TIpadUUECKOro
unrepdeiica. CriocoObl nepexsara cereBoro Tpaduka B wireshark.

OuipTpalMsi MHakeToB. 3ajaHue (QWIbTPAllMM Ha YPOBHE OIEPallMOHHOM
cuctembl. OUIBTPHI 3axBaTa MakeToB Wireshark. @umbTpbl 0TOOpaKEHHs TAKETOB.
PekomeHnmamuu A7 WCHONB30BAHUS — PA3IMYHBIX  THUMOB  (QHIBTPOB  JUIs
HPaKTUYECKOrO MPUMEHEHUS.

Tema 4. Ckanepbl 6€30NaCHOCTH

Heo6xoauMocTh NosIBICHUS U Ha3HaueHHE cKaHepoB OezomacHOCTH.SATAN-
nepBbIT CKaHep 0e301macHOCTH C OTKPBITHIM KOJIOM.
KommepueckneckaHepbIiOe30macHOCTH - GFILANGuard, XSpider,
ISSInternetScanner. Ckanep 6e3omacaoctr Nessus.

OOmme  mpUHUUNBl  (YHKIMOHHPOBAHUS ~ CKAaHEPOB  OE30MACHOCTH.
CkaHMpoBaHUE aKTHUBHBIX XOCTOB. CKaHMpOBAaHUE OTKPBITHIX IOPTOB. AHaIHU3
0aHHEPOB AaKTHBHBIX CEPBHUCOB JUIS BBIABIEHUS YsA3BUMOCTeH. OrpaHudeHus
cKaHepoB Oe3omacHOCTH. OTINYUS CKaHEpOB O€30MaCHOCTU OT CHCTEM TECTOBOTO
BTOP>KEHUSI.

Tema 5. SI3bik cuenapueB NASL

Uctopus co3nanus u Bepcun NASL. Haznauenue u xapaxtepuctuku NASL.
MoaynpHOCTP U PACIIUPSAEMOCTh aApXUTEKTYyphl. Ha3HaueHue IokampHON 0asbl
3HaHui. Haxox/1eHre OTKPBITBIX CEPBUCOB Ha HECTAHAPTHBIX MOPTAaXx.

Cuntakcuc NASL.IlepemMeHHbIe, KOMMEHTAPHH, THUITHI JaHHBIX. OUYHIIEHHBIE U
HEOYMIIIEHHbIE CTPOKU. MaccuBbl, OyneBckue nepeMeHHsle. CrienuaibHoe 3HaYeHUe
NULL. Omneparopbl npucBauBaHUSI M UHACKCHUPOBAHUS, OMNEpPaTOPhl CPaBHEHUS,
apupmeTnueckue omepartopbl. OmnepaTopbl paboTbl co cTpokamu. Jlormdeckue
onepatopsl. [loOuToBble omepaToprl. Omneparopbl COCTABHOTO IPUCBAUBAHUS.
Vhopapisiomuye — KOHCTPYKIIMH: — ONEepaTopbl  JIOTMYECKOTO  BETBJICHHUA U
K161 O01acTh BUIMMOCTH NIEPEMEHHBIX.

Crpyktypa nporpammsbl Ha sizbike NASL. CereBbie (pyHkiun. OyHKUMN 115
pabotel ¢ mpotokonioM HTTP, ¢yHkimu ManumynupoBanus nakeramu. OyHKIHH
MaHHUITYJIMPOBaHUs CTpoKaMu. VIHTepripeTaToOp KOMaHIHON CTPOKH.
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[TporpammupoBanue Ha s3pike NASL B cpene Nessus. Onpenenenue u pabota
¢ ¢ynxnusamu. OnucarensHble QyHkH. OyHKIMKU 17151 paboThl ¢ 0a30i 3HAHMIA.
DyHKIUA TPOTOKOJIMpOBaHUs. BzammopeiictBue ¢ sapom Nessus.  Orimmuwms
IpOTpaMMHUPOBaHUS MPH paboTe B aBTOHOMHOM pekuMe U B cpee Nessus.

Tema 6. Cucrema tecroBoro Brop:xkenuss METASPLOIT

HUcropus coznanus Metasploit. JIunensupoBanue U yCIIoBUsT pacipoCTpaHEHHS.
[MonnepxuBaemble mnatdopmbl. Apxutekrypa cpeasl MSF. MoaynbHOCTh |
BO3MOXKHOCTh pacmmpenuss MSF. BzaumoneiictBue ¢ sgpom MSF. Tunbr
uHTEpQEicoB.

Hutepdeiic msfweb.Hapuramnuonnas manens uarepdeiica. Ctpanuia BeiOOpa
skcrionToB. Crpanuna BblOOpa 1miemi-kofoB. CTpaHMIIa AKTUBHBIX CECCUU.
OuUIbTpPhl U KaTEropux 3KCIUIOUTOB. O0s3aTenbHble U He00A3aTeNIbHbIE TapaMeTpBl.
[Mapamerper RHOSTuRPORT. 3aBepmraromas ¢ynkuus u mapametrp LPORT.
Beibop u renepaumsa wemi-koga. IludpoBanue 1memn-kogoB U Co3/laHUE
oJMMOP(HHBIX 9KCIUIOUTOB. ['eneparopsl NOP nopoxkwu. ['eneparop
Msf::Nop::Opty2. TlonyueHue AOCTyma K KOMaHIHOH 00osiouke B HHTepdeiice
msfweb.

Wurepdeiic msfconsole. 3amyck untepdeiica B WindowsuLinux. Komanst
obmiero HasHayeHus Version, quitushow. Cpenma oxpyxkenus MSF. Komanmpt
JOKambHOH ® BpemeHHoOW cpeasl MSF. Bribop u xoH(Urypamms 3KCIIOMTOB.
Breibop u koudurypauus memn-koaa. Pabora c¢ reneparopom NOPpopoxku B
unrepdeiice msfconsole. 3amyck sKcmIonTa U TUHaMUYeckas 00padoTka 00paTHOTO
COEJIMHEHUS C aTAKOBAHHBIM XOCTOM.

Wurepdeiic msfcli. Bamyck unrepdeiica msfclin onumu komanaHOW CTPOKH.
Otnuunst msfclior unrepdeiicos msfwebu msfconsole. Beibop u korduryparus
IKCIUIONTa, Ineiui-koma u  renepatopa NOPmopoxku B uHTepdeiica msfcli.
OOGHOBIICHHE U 3arpy3Ka JIOMOJHUTEIbHBIX 3KCIUIOUTOB U mesui-koaoB B Metasploit.

Tema 7. Cucrema tectoBoro Brop:xkenusi BACKTRACK

Hcrtopus pa3BUTHS, BEPCUHU, YCIOBUS PACIpPOCTPAHEHUS U TOAJCpPKHUBAEMBbIE
wiatgopmel.  Kareropum uHCTpyMeHTOB, BKIOYeHHbIX B Backtrack: coop
uHpOpMalMK, KapTa CeTH, UACHTUQUKAIMS YSI3BUMOCTeH, aHamu3 BeO-
npuioxennii, ananu3 WiFicereit, BTOp)KeHHE, dCKaIAIUs IPUBHUIICTHH, yIEpKaHHE
yIajgeHHoro goctyma, ayaut VOIP.

MeTo0I0THN TECTOBOTO BTOPKEHHUS. TeCTUpOBaHHE METOAOM OEJoro SIIHKa,
YepHOro sIuMKa U ceporo smuka. CpaBHEHHE pa3lIUYHBIX METOAOJOTUN
TECTUPOBAHUS, UX TOCTOMHCTBA, HEJIOCTATKU U c(hepa MPUMEHEHHS.

Kareropun ¢assl cbopa wunbpopmauuu. HMupopmanus DNS: uncTpymMeHTHI
dnswalk, dnsenum, dnsmapudnsrecon. 3amyck, mnapamMeTpsl H COXPaHEHHE
pe3yibTaToB. YA3BUMOCTh 30HHOrO TpaHcdepa DNS. Mucrpymentsl s cOopa
undopmarnmu o Mmapmpyrtusanuu: Otrace, dmitry, itrace, tcptraceroutemtcptrace.
Metoapl 00xoma OJOKMPOBKH CETEBOI'O HKpaHAa, pealM30BaHHbIE B JaHHBIX
MHCTPYMEHTAaX. Y HUBEpCaIbHbI HHCTPYMEHT AJIs cOopa uHdopmaruu mantego.

daza CKaHUPOBAaHUA TIOPTOB — HA3HAYCHUC W KaTCropun HHCTPYMCHTOB.
CkanepsimoptoBAutoScan, netifera, nmap. Unicornscan, zenmap.
(I)YHK]_II/IOHaJIBHLIe BO3MOXHOCTH n 0COOEHHOCTH MNEPCUNCIICHHBIX

CKaHEepOB.AHAIM3aTOPbl  OTKPBITBIX CepBUCOB: amap, httpprint, httsquash.
CkaHMpOBaHNE BUPTYAILHBIX YaCTHBIX CETeH mporpammoii ike-scan.
ITposenenue TectoBoit ataku B Backtrack. Marterpanus MetasploituBacktrack.
@®aza  ockaauMy  OpUBWIETHM.  MeToapl  dCKamauuu — IPUBUIIETHM,
peanu3oBannbie B Backtrack: B3jgom maposeii, ceTeBoe MPOCITYIIHBAaHHE
(cuud¢unr) m cereBoil cmydpuHr. MHCTpyMEHTH B3JloMa Mapoyied HpH arake
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oddmaita: rainbowcrack, samdump?2, john-the-ripper,ophcrack, crunch, wyd.
[Tpuniune! paboThl paayKHBIX Tadbaul. MHCTpYMEHTHI B3I0Ma MapoJieil mpu aTake

ounaitn: BruteSSHu Hydra. Ceressie cumddepsr dsniff, hamster, tcpdump,
tcpickuwireshark.  CpexcrtBa  momfenkud — ceTeBbIX — makeroB  (cmyduHr)
ARPspoofuEtthercap.

Yaepxanue akTUBHOTO Jjoctyma. Kareropum 93Toil  ¢asel:  cpeacTsa

TYHHEJMPOBaHHs MPOTOKOJA, MPOKCH-CEpBEpa, CPEACTBA KOMMYHHKAIMHA TOYKa-
TOYKa.Cpe/ICTBA TYHHEIMpoBaHus nmporokoia DNS2tcp, ptunnel, stunnel4. Ipokcu-
cepBepsl 3proxyu proxychains. CpencrBa koMMyHHKanuu Tovka-todka: CryptCat,
shd u socat.

Tpyoo 3 3ET / 108 yvacos.
EMKOCMb
(e /
uacwl)
Dopm 3ayver.
a umo2o6020
KOHMPOJIsL
3HaHUU
AHHOTalMs y4eOHON JUCIUILINHBI
Vyeonas qucuumumaa «METOAbI U AJITOPUTMbI TEHEPALIUN
IJVIMIITUYIECKUX KPUBBIX JUISA KPUIITOI'PA®UN»
Lenv Ilenvto ocBoeHUsS NUCLUUIUVIMHBL «AHanu3 3¢gekmuenocmu aneopummos
u3yueHus 2eHepayuu 2UnePINIUNMUYECKUX KPUBIX» SBIISCTCA:
OUCYUNTIUHDBL - yriayOslieHne TOATOTOBKM  CTYJEHTOB B  apu(pMETHYECKOH  Teopuu
AUIMNTUYECKUX KPHUBBIX M alreOpandeckoil Teopuu dvucend A0 YPOBHA,
HE0OXOJIMMOT0 Il OCBOEHHUSI METO/A T'€HEpally AIIUNTHUYECKUX KPUBBIX,
MOJXOASIIUX Al KpUnTorpaduy;
- MOJArOTOBKA K  HANMCAaHMIO  TEOPETHMYECKOM  4YacTh  BBIIYCKHOU
KBAJIM(UKAIIMOHHON paboTBhI.
Kowmn [Ipouecc m3ydeHus] AUCUMILIMHBI HANpaBieH Ha (OPMUPOBAHUE CIEAYIOLIUX
emeHyuu, KomnemeHyuil'
dopmupyemoi - CIOCOOHOCTBIO HCIOJB30BaTh SI3bIKM M CHUCTEMBbl IPOTrpaMMHpPOBAHUS,
e 6 | UHCTPYMEHTAJIIbHBIE CpeacTBa TUISL peleHus npodecCuoHaIbHbIX,
pe3yibmame | UCCIEIOBATEIbCKUX U MPUKIAAHBIX 33124 (OI1K-8);
oceoe - CHOCOOHOCTBIO  y4yacTBOBaTb B  pPa3paboOTKe M KOH(PHUTYpHUPOBAHUU
HUs IIPOrpaMMHO-AIAPaTHBIX CPEJICTB 3alIUThl MHQOpPMAaIMK, BKIIIOYas 3allUIECHHbIE
OuCyunIuKbl | OTIEPALIMOHHBIE CHUCTEMBI, CUCTEMBbl YIpPaBIeHHUsS 0a3aMM JaHHBIX, KOMIIBIOTEpHBIE

CeTH, CUCTEMBbI AHTUBUPYCHOH 3aIlUTHI, CPEICTBA KPUNTOrpaUUIECKON 3aIIUTHI
urdopmarmu (I[1K-5);

- CIIOCOOHOCTHIO MPOBOAMUTH aHAIM3 MPOEKTHBIX PEHIeHUH Mo 00ecrnevyeHuIo
3alIMIIEHHOCTH KoMITbIoTepHBIX cucteM (I1K-7);

- CIMOCOOHOCTHIO YYacTBOBATh B pa3palOTKE CUCTEMBI 3alIUTHl WHPOPMAIUH
npeanpusTHs (OpraHu3alii) M IOACUCTEMbl HMH(OPMAIMOHHON O0e30macHOCTH
KommbioTepHO# cuctemsl (ITK-8);

- CIIOCOOHOCTBIO pa3pabaThiBaTh BBIYUCIUTEIBHBIE AITOPUTMBI, pean3yIoIIne
COBPEMEHHBIC MaTeMaTHYECKIE MEeTOIbI 3aiuThl nHpopmarn (ITICK-2.1);

- CIIOCOOHOCTBIO HAa OCHOBE aHAJIN3a MPUMEHSIEMBIX MaTeMaTHYECKHX METO/I0B
U QITOPUTMOB OLEHUBAaTh dS(P(EKTUBHOCTh CPEACTB M METONOB  3aIlUTHI
uHdopmanmu B KomnbelotepHbix cucrtemax (IICK-2.2);
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3nanu B pe3ynbraTe 0cBOECHUS AUCUUIUINHBI CTYACHT JOJIKEH
A YMentA U 3Hamp: CTPYKTYPY Y CBOMCTBA MOPSAIKOB KBaIPATUUYHBIX MOJIEH;
HAGHLRL, ® CTPYKTYpY 4 00IIMEe CBOMCTBA AUTUNTHYECKUX KPUBBIX;
nonyuaembie
6  npoyecce ymems.
uzyueHus ® OIICHUBATh YUCIJIO TOYEK IIUTUITUYECKON KPUBOU HaJl KOHEYHBIM TOJIEM;
OUCYUNUHBL ® BBIUUCIATHj-MHBAPUAHT JIUIMITHUYECKON KPUBOM W 3alUCHIBaTh KJIACCOBBIM
MHOTOUWIEH [0 HAWJICHHOMY J-MHBapUaHTy, PEIylUPOBATh 3TOT MHOTOWICH
Y HaXOJUTh U3 HETO |-UHBAPHAHT PEIYIIUPOBAHHOM 11O MPOCTOMY MOJYIIIO;
® 3amMChIBaTh YPaBHEHHE JJUIMITUYECKON KPUBOM HaJ MPOCTHIM IOJIEM IO
3aJ[aHHOMY]-MHBapUaHTY;
® BBIYHCIATH MOIXOASIINAN AT KpUNTOrpaguu MOIyIIb PEAYyKIINN;
enaoemsy.
® METOJOM HCCIEAOBAaHUS CBOMCTB TMOPSAKOB KBaJApPaTHYHBIX TONeH C
MIOMOIIbI0 OMHAPHBIX KBAJAPATUUHBIX POPM;
e 00LIUM aNTOPUTMOM T€HEPALHUU AITUNTHUECKUX KPUBBIX, TOIXOIAIIMX TS
Kpunrorpaduu.
Kpam CopeprkaHre OCHOBHBIX pa3ziesioB (TeM) Kypca
Kasi Tema 1. MuuMbIe KBaApATHYHbIE MOJISI
xapax 3amaun u mporpaMMa Kypca. MecTo MeToia KOMILIEKCHOTO YMHOXKEHHUS Ha
mepucmuxa | SJUIMITAYECKUX KPHUBBIX U €ro MPWIOKEHUH B Kpunrorpadbuu B psijay IpYrHX
yueOH | MATEeMaTUYCCKUX TUCIUILTAH. VICTOUHUKH €ro pa3BUTHS U OOJACTH TPHIOKEHUS.
ou @opMBI  CaMOCTOSITENIBHON PAa0OTHI CTYACHTOB IO HM3y4eHUIO Kypca. OcHOBHas
oucyuniunsl | TATEpATypa K Kypcy.
gOCHogHb’e OCHOBHBIE OmpeeNenus. JJMCKpUMUHAHT KBapaTHYHOTO 110, KoJbIlo Hebix
mﬂ ;I:Z ) ! KBAQJIpaTUYHOTO TOJs. Pa3nokeHWe MpPOCTBHIX YHCEN B KBaJpPaTUYHOM IIOJIE.

OKBHUBaJCHTHOCTH HACAJIOB B KOJIBIIC ICJIbIX. I[p06HLIe nacajbl. prnna KJ1aCCOB
uaeajgop. HemakcumaiabHbIE MNOpsAAKN B KBAaAPATUYHBIX II0JIAX. CoOcTBEHHEIE

JpoOHBIE UeaNbl ISl HEMaKCUMAaJIbHBIX MOPSAKOB.
Tema 2. BunapHbie kBaapaTH4HbIe (OpMBI

OcHoBuble  ompenenenus.  [lpumutuBHble  dopMmbl.  [lonoxurensHo
onpenenénuele  ¢opmbl. JluckpumuHaHT ¢GopMbl. PengynupoBaHHblE  (QOPMBL.
DKBUBAIIEHTHOCTH Gopm. ['pymnma kimaccoB ¢opm. MzoMopdusm ¢ rpymnmoi KiaccoB

U7I€a OB MHUMOTI'O KBaJIpaTUYHOTO TIOJISL.
Tema 3. BBenenue B 3JUIMNITHYECKHE KPUBbIE

OcHoBHblE ompeneneHus. lnankue kpuBble. YpaBHeHue Beliepmrpacca.
Mopdusmbl 1 H30MOP(U3MBI IIUTUNTHYECKUX KPHUBBIX. JMCKPUMHHAHT M |-
WHBapHaHT, UX OCHOBHbIE CBOWCTBAa. CII0)KEHHME TOYEK SJUIMIITUYECKOW KPHUBOM.
['pynna Touek >JUIMITHYECKOM KpUBOW. M30MOpPGU3MBI ANMIMNTHYECKUX KPHUBBIX
HaJ TOJIEM XapaKTepUCTHKU # 2, 3. ClI0KEHHE TOUEK SIUIMINTUYECKON KPUBOM HaJ
[OJIeM XapakTepUcTHKH # 2, 3. M30reHuu u roMoMop(u3Mbl SIUTMOTHYECKUX
kpuBblX. [lonrpynmmel  kpydenus.  CTpykTypa  Koiblla  3HIOMOP(HU3MOB
MNTUYeckoil  kpuBoil.  Ilpumepsr  konen  »uxomopdusmoB.  ['pymma
aBTOMOP(U3MOB UIMIITHYECKON KpuBOil. AddunHoe koopauHaTHOE KobLo. [lome
paunoHanbHBIX (yHKIMHA. WHIynupoBaHHBI romomopdusMm. [loHsTne creneHu

oroOpaxkenust. JlyanpHbli 3HIOMOpGU3M, ero coicTBa. IIpoekTHBHBIN mpenen
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rpynn u kojen. Konbro nenbix p-agumdeckux yucen. [lone Qp. Monyns Taifta
sumnTrudecko kpuBod. Ilogpém sHmomopdu3moB. Cren W ONpeneTUTENb
sHAOMOp(dU3MA. DITUNTUYECKHUE KPUBBIE Ha/l KOHEUHBIMH MOJSIMH. DHIOMOPPU3M
®pobennyca. Uucino TOUYEK SIUTMNTHYCCKONM KPUBOM HaJ KOHEUHBIM TIOJIEM.
Teopema Xacce. Cnen »samomopdusma @pobGenuyca. OOBIKHOBEHHBIE U
CYNEpPCUHTYJIApHbIE KpHuBbIe. CTPYKTypa TPYIIbl TOYEK AJUTUNTHYECKON KPUBOM.

Anroputm Kopnauuu.

Tema 4. dannTudyeckue Kpusbie Hag C

Pemérku. J[Bosikonmepuoanueckue (QyHKIUH. DIUIMNTHYECKUE (GYHKUUU. Psin
Oizenmreiina. @Oynkimus  Beiepmtpacca. [lone smaunTudeckux  GyHKIHMN.
Huddepennmansaoe ypaBHenue st pynkuuu Beliepmtpacca. Teopema crnosxkeHus
st pyHkuum  Beifepirpacca.  j-uHBapuaHT pemi€TkH. KOMIUIEKCHBIE TOPBI.
DyHIaMEHTAIBHBIA NAPAJIIENIOrPAMM PEIETKHA. TOMOI0rns KOMILIEKCHOIO TOpPA.
N3omopdu3M 3UIMOTHYECKOW KPUBOM M KOMIUIEKCHOTO Topa. PUMaHOBBI
noBepxHOCTU. OTOOpaKEHUs] PUMAHOBBIX MOBEPXHOCTEH. KOMIIIEKCHBIH TOp Kak
pUMaHOBa IOBEpXHOCTb. Paznoxenus B psn OizeHmTedHa Ko3(h(UIMEHTOB
QG epeHIaIbLHOr0 ypaBHEHUs 0 -QYHKITIH. JpobHo-nHelHbIE
npeoOpa3oBanusi. MoaynsipHast rpyrnmna. CBOWCTBa J-MHBapUaHTA.

Tema 5. KommiekcHoe yMHOXKeHHe

Wneansl MHUMOro KBaJpaTUYHOTO IIOJII Kak pEIETKH. OKBHUBAJCHTHbIE
YCIIOBUS JUIsl KOMIUIEKCHOTO YMHOXeHHUs. Kosb1io 3HA0MOP(HU3MOB 3JUITUITHYECKON
KpPUBOW C KOMIUIEKCHBIM YMHOXECHHMEM. XapaKTepHU3alus MHOXKECTBA KJIACCOB
9KBUBAJICHTHBIX JJIMIITHYECKUX KPUBBIX C KOMIUIEKCHBIM YMHOKEHHUEM.

Tema 6. OcHOBBI TeOpHHU YHCIOBBIX 10JIEH

Konblo nensix anredpandeckoro YMCIOBOIO IMOJIsA, ero cBoiicTBa. BerBienue
UJICAJIOB B PaCIIMPEHUH YUCIOBBIX nosne. MHaekc BerBienus. MHIEKC MHEPLUHH.
OcHoBHOe TOXIecTBO. ['pynma pasnokeHus W TIpylnna HHEpUUM HAeana, HX
cBoricTBa. KOHCTpYKTMBHOE OIKMCAaHHE BETBICHUS WICAIOB B PACIIMPECHHH.
Koneunsle 1 OecKOHEUHBIE TOUKHM alreOpanyeckoro YUCIOBOTO  IOJIS.
BemecTBeHHbIE M KOMIUIEKCHBIE TOYM. Pa3BeTBIEHHBIE M HEpa3BETBIICHHBIC
OeckoHeuHble TOYKM. [Mib0epToBO TmOJ€ KJAaccoB 4YMciaoBOro mosd. CumBoln
AptuHa, ero cBoicTtBa. OCHOBHON H30MOP(U3M.

Tema 7. DnMnTHyeckne KPpUBbIEe ¢ KOMINIEKCHBIM YMHOKEHHEM

Penyknus >5munTHYECKUX KpUBBIX. Xopouwas penykuus. Penykuus U30reHui.
['nap0epToBO MoJIe KJIaCCOB MHMMOTO KBaJpaTMYHOIO yrciaoBoro nois. [Ipouenypa
MOCTPOCHHUS AIIUNTHUECKUX KPHUBBIX U XapaKTepH3alus MX peaykuuu. Pemyknus
somopdusma. KourpysutHoe cooTtHomenue Kponekepa. ['mnpbepToBO moie
KJIACCOB TIOPOXKIAETCS j-MHBAapUAHTOM. BplumciieHue j-uHBapuanrta. VHBapuaHT
ye. HenexunnoBa n-gpynkuus. @ynkuun Bebepa. BeliepmrpaccoBa o-¢yHKIMs. p-
annueckue uncna. Kpusas Toiita. [Tapamerpusanus kpuBoid Toiita. j-WHBapHaHT
KpuBoi ThouTa.

Tema 8. AuropuT™M resepanuy 3JUIMNTHYECKAX KPUBBIX

Kitaccbr m3o0MOpGHBIX ITUNTHYSCKAX KPUBBIX HAJ KOHeUHBIM TtosieM. [lar 1-it
anroput™ma: IlpenBaputenbHble Bbruucinenus. Illar 2-i1 anroputma. Iar 3-i
anroputMma: OmnpeneneHue ypaBHeHusi kpuBoid. Teopema [loiipunra. O0ocHOBaHUE
KOPPEKTHOCTH  alroputMa reHepauuu. OIEHKH CIOKHOCTH M TOYHOCTHU
BBIUMCJICHHUM I10 IIaraM ajJropuTMa.

Tpyoo
éMKoCcmb

(e /

CornacHo pabGouemy y4yeOHOMY IUIaHY KypC YMTAeTcCs B IOJHOM 00bEME B
teuenune 10 cemectpa 3 3ET / 108 vacos.
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yacwt)

Dopm B koHI1Ie cemecTpa npeaycMOTpeH 3auém.
a umoz208020
KOHMPO/is
3HaHUU

AHHOTanys y4eOHON AUCIMILIMHBI
VYyeOnas qucuuminuza «CITAPUBAHUA HA SJIVIMIITUYECKUX KPUBBIX»

Lenv Ilenamu ocBoeHus TUCHUIUIUHBI «Chapueanusa Ha INIUNRMUYECKUX KPUBHIX
usyyeHus ABIISIOTCS:
OUCYUNTIUHDBL - U3y4YeHHE crneuu(puuecKux CBONCTB IJUIMITUYECKUX KPHUBBIX, JEKAIIUX B

OCHOBE OIIpeeIICHNI criapuBanuil Belns u Taiira;
- OBJIQJICHHE MPOLIeypaMU BBIYUCIICHUS CTIAPUBAHMIA,
Kowmn [Ipouecc m3ydeHHs] AMCUMILIMHBI HAlpaBieH Ha (OPMUPOBAHUE CIEAYIOLIUX
emeHyuu, KomnemeHnuuii.
dopmupyemoi - CIIOCOOHOCTBIO HCIOJB30BaTh SI3bIKM M CHUCTEMBl IPOrpaMMHPOBAHUS,
e 6 | UHCTPYMEHTAJIbHBIC CpencTBa TUISE pelieHus npodeccuoHalbHbIX,
pe3yibmame | UCCIEIOBATEIbCKUX U MPHKIAAHBIX 33124 (OI1K-8);
oceoe - CIOCOOHOCTBIO Y4acTBOBaTh B  pa3paboTke UM KOH(PUTYpUPOBAHHUU
HUs IPOrpaMMHO-AINapaTHBIX CPEJICTB 3alUThl UHQOpPMAalMK, BKIIIOYAs 3allUILIECHHbIC
oucyuniunsl | ONIEPAllMOHHBIE CHCTEMbI, CUCTEMbI yIpaBieHHs 0a3aMu JaHHBIX, KOMIIBIOTEPHBIC
CeTH, CHUCTEMBbl AHTHUBUPYCHOHM 3aIUTHI, CPEICTBA KPUNTOrPaUUECKON 3aIIUTHI
uapopmarmu (I1K-5);

- CIIOCOOHOCTBIO MPOBOAMTH aHAIM3 MPOEKTHBIX PEIHICHUH MO 00ecredyeHUIo
3aIIUIIEHHOCTH KOMIBIOTepHBIX cucteM (ITK-7);

- CIMOCOOHOCTBIO YYacTBOBaTh B Pa3pabOTKE CHCTEMBI 3alIUThl MHPOPMAIUH
npeanpusaTHs (OpraHu3alii) M IOACUCTEMbl HMH(OpMAIMOHHONH 0e30macHOCTH
kommbioTepHO# cuctemsl (ITK-8);

- CIIOCOOHOCTBIO pa3pabaThiBaTh BBIUUCIUTENBHBIE AITOPUTMBI, pealn3yIoIne
COBpPEMEHHBIC MaTeMaTHYECKIe MEeTOIbI 3aiuThl nHpopmaryu (ITICK-2.1);

- CIIOCOOHOCTBIO HAa OCHOBE aHAN3a MPUMEHIEMbIX MaTeMaTHUECKUX METOOB
U aJIropuTMOB OLEHUBaThb A(P(EKTUBHOCTH CPEACTB M METOJOB  3alUThI
uHdopmanuu B kKomnbiotepHbix cuctemax (IICK-2.2);

3nanu B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT JOJIKEH
A, YMeHUus u —
HABbIKU, .

® CBOICTBAa JJUIMNTUYECKHX KPUBBIX, JEXKAIIMX B OCHOBE OIpeAeNeHUs

noaydaembie ..
6 npoyecce CHapUBaHUN;
uayeHUA ® TEOPHIO ,Z[I/IBI/ISE)I)OB Ha SHHHHTH‘EGCKI:IX KpI/IBB{X;
oucyunnumnbl e OCHOBHBIE CBOWCTBa ciapuBaHuil Bensa n Toiita;

ymems:
HaXOJUTh YUCIIO TOYEK AIIUNTHUECKUX KPUBBIX HaJl KOHEUHBIMHU TOJISIMH;
MIPOBOJUTH BHIYMCIEHUS C TUBU30pPAMH Ha AITUITHUECKUX KPUBBIX;
BBIYMCIIATH PE3yJbTaThl ciapuBaHuil Beinsa n Toiira;
CTPOUTH CXEMbI HPOTOKOJOB OOMEHa JaHHBIMH, HUGPOBON MOANUCU U
pacrpeneneHns KI4ell B KpUIITOCUCTEMAaX Ha OCHOBE CITAPUBAHU;
enademo.

® QJIrOpuTMOM MwuIiepa BIUUCICHUS CIIAPUBAHUI;

® METOJMKOW mojabopa AIUIMATHYECKUX  KPHBBIX,

MMOAXOAAIINX JJIA
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CIIapUBaHUM.

Kpam

Kas

xapax

mepucmuxka

yueoH

ou
OUCYUNTUHBL
(ocHo6HbIE
OnoKu
membt)

u

CopneprxkaHne OCHOBHBIX pa3/iesioB (TeM) Kypca
Tema 1. DMnTHYEeCKHEe KPUBbIE
3amaun ¥ mporpaMma Kypca. MecTo Teopuu CHapuUBaHMH Ha SJUIMNTHYECKHX
KPUBBIX ¥ KpUOTOTpaguu, OCHOBAaHHOM Ha CHApUBAHUAX, B PALY JIpYTHUX
MaTeMaTHYeCKUX AUCUUIUIMH. VCTOUHMKM e€ pa3BUTUSA U 00JacTU MPUIIOKEHHUS.
@DOopMBI CaMOCTOATENBHON pabOTHl CTYJEHTOB MO H3y4eHHIO Kypca. OCHOBHas
JaUTEparypa K Kypcy.

VYpaBuenne Beiliepmrpacca smumnTHYecKod — KpuBod.  Mopdusmel U
U30MOPQPHU3MBI AIUIMITHYSCKUX KPUBBIX. J[UCKPUMHMHAHT M |-MHBapuUaHT, HX
OCHOBHbIE cBoiicTBa. COXKE€HHE TOUYEK JIIIMITHYECKON KpuBoi. I'pymnma Touek
IIMNTUYECKON KpuBOMl. M30oreHun u roMomMopQu3Mbl UITMOTHYECKUX KPUBBIX.
DIMNTHYECKHEe KPHUBBIE HaJ KOHEUYHBIMH TMOJsIMH. DHAIoMophusm dpobennyca.

Hucno ToYeK IIIMNTHYECKON KPUBOM HaJ KOHEUHBIM ojieM. Teopema Xacce.
Tema 2. Touku Kpy4eHus JIIHNTHYECCKONH KPUBOii

Touku kpyudeHus SIUMNTHYECKONW KpuBoH. CTpyKTypa MOATPYHIBI TOYEK N-
Kpy4eHHUsl. Cnen  suagomopdusma  Dpobenmyca. OObIKHOBEHHBIE U
CYNEpPCUHTYJIApHBIE KpHBbIe. MHOTOWIEHBI JeJeHHs, uX cBoiicTBa. CTpyKTypa

IPYIIBI TOYEK ALIUITHYECKON KPUBOM.

Tema 3. Teopusi IMBU30POB HA IJLUIHNTHYECKUX KPUBBIX

Omnpenenenue auBu3opoB. Ctenens auBu3opa. Hocurens nusuzopa. CrnoxxeHue
nuBu30poB. IlonnHomuanbHble (QyHKIMM Ha KpuBoil. Hopma mnommHOMHanbHON
(GyHKIIMM, CBOMCTB HOpMBI. PannoHanbHble pyHKIMM Ha KpuBoi. Hynn u mosmockl
panroHaIbHON QyHKIMU. YHUPOPMU3YIOIIMNA MapaMeTp KpuBoil B Touke. [lopsaok
¢byHk1MK B Touke. Beruncnenue nopsiaka. Jususops! GyHkuuii Ha kpuBoi. CTreneHb
nuBu3opa  (yHKkuMd. JIMHeWHas  AKBHUBAJIEHTHOCTh JHMBHM30pOB. SIkoOuaH.
N3omophu3m sikoOraHa v rpynibl TOUEK ATUNTHYECKON KPUBOM.

Tema 4. CnapuBanus Beiyia n TaiiTa Ha DJIMNTHYECKUX KPHUBBIX

O6miee onpeneneHue crapuBanus Beitns, ero npocreiue cBoiicta. [lonsarue
capuBanus Toira-JluxTtenbayma, ero mpocredimue cBoiictBa. CTpykTypa
KPUIITOCUCTEM, OCHOBaHHbIX Ha crmapuBaHuu. lludpyromas u nemmdpyromas
byHKIIMHA. ATakKd HA KPUNITOCHCTEMBI, OCHOBaHHBIC Ha criapuBaHusx. OOOCHOBaHUE
CTOMKOCTH. JSIBHOE ompeneneHue crnapuBaHus Beis. SBHoe onpeneneHue

cnapuBanus Taiita-Jluxren6ayma. BeiBoa cBOMCTB.

Tema 5. Ilpouenypbl BbIYMCJIEHUS CIIAPDUBAHU I

JuBu30psl JTUHEHHBIX ¢GyHKuuMHA. Popmyna Mumnepa. Anroputm Musiepa.
AJIMTUBHBIE LENOYKU. Briunciienne pyHKIMM TI1aBHOTO AUBH30pa. PekyppeHTHbIe
bopmybl JuTst QYHKIIMH TTIABHOTO AMBHU30pa. Y CKOPEHHBIH anroput™ Musuiepa.

Tema 6. JlonoiHUTEIbHBIEC CBOHCTBA ClIAPUBAHUI

OKBUBAJIEHTHOCTb  Pa3JIUYHBIX olpeneneHuil  crnapuBaHus  Bels.
OKBUBaJICHTHOCTh PA3JIMYHBIX oOmpeaeneHuil cnapuBanus TolTa-JIuxrenbayma.
HeBpipoxnenHocts crnapuBanus Toiita-Jluxrenbayma.llpumenenne cnapuBaHHi
JUI AMCKPETHOT o JlorapupmupoBanus. CTENeHb BIOXKEHUS.

Tema 7. KpuBble 1 m0J151, NOAXOASIIIE I CIIAPUBAHUI

OO6mume TpeboBaHUS K KPUBBIM, MOAXOauM i criapuBanuii. MNT-kpuBsie.
YnoOHble ans  cHapuBaHUs  CYNEpCHHTYISIpHBbIE  KpuBble. Mckakarommii
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romomopbuzmM. MoaudurnupoBanHoe cnapuBanue Beitns. [Ipumepbr nckaxkaronmx
oToOpakeHHit. Y T0OHBIC /IS CIapUBaHUs KPUBBIC ¢ MHOKUTEJIEM 0e30macHOCTH K<
2.Yno6uble nns crapuBaHus moiid. [IpeumymecTBa mosield XapaKTEpUCTUKH TPU.
Bpluncinenuss B CMEIIAHHBIX KOOPAMHATAX. YCTpaHEHUE JeJIeHUW. buHapHbINA
anroput™  Mumnepa.  TepHaphbiii  anroput™  Mwusuiepa.  3aKIHOYUTENIBHOE
HKCIIOHEHLIMPOBAHUE. Y CTpaHEHHE IEIeHUH B ciTydae ucrosb3oBaHust MN T-KpuBbIX.

Tema 8. IIpoTOKO0JIbI HA OCHOBE CIIAPUBAHM I

Kpunrocucrempl Ha OCHOBE HACHTH(PHKAIMOHHBIX HaHHBIX (ID-cucremsi).
Cucrema bonne-®OpanknuHa. Cxembl mudpoBoi  moamucu.  IIpoTokons
pacupenenenus kiatoued. [IpoTokonbsl  «DJIEKTPOHHBIE JEHBIU» HAa OCHOBE
criapuBanuil. Bpydenusa. CHstue co cuéra. Beimata oaHONW MOHETHI. Belrarta
BCero koulenpka. Beliata N moser. JlemoHupoBanue no cuéry. OnpeneneHue
JIBOMHOH BBIIUIATEI.

Tpyoo 3 3ET /108 yacos.
emMKocmo

(ze /
yacwt)

Dopm 3auém

a umoz206020

KOHMPOJIAL

3HaHUU

AnHHOTa1Ms y4eOHOM JUCIUIUIMHBI
«YUYEBHASL, TIPOU3BOJACTBEHHASA U TPEJJIUIIVIOMHASA ITPAKTUKN»
Lenv Henssmu  yuyeOHON, NPOU3BOJACTBEHHOW W MPEIIUINIOMHONW MPaKTUKU
uzyyeHus ABIIIOTCA:

OUCYUNTUHDBL - 3aKpelvleHHMe U yrayOJeHHe  TEeOpeTUYECKOM  MOJArOTOBKM  CTYJEHTOB,
npuoOpeTeHrne HMH TPaKTHYECKUX HaBBIKOB M KOMIIETEHIMH B o0sacTH
UH(pOpPMAIIMOHHOW 0e30MacHOCTH (y4eOHasi IPaKTHKA);

- 3aKpeljieHHe CBA3M TOJYYEHHBIX TEOPETHYECKMX 3HaHui B  obiacTu
KOMIIBIOTEpHON 0€30macHOCTH OO0BEKTOB MH(OpMAaTU3AlUK C TMPAKTUYECKOU
JeSITebHOCTHIO (MPOU3BOACTBEHHAS TPAKTHKA);

- TIOJly4YeHHE  JOMOJIHUTENbHBIX  YINIYONEHHBIX  3HaHMM,  TNpuoOpeTeHue
NPaKTUYECKUX YMEHUH U (GOopMHUpOBaHUE MPO(PECCHOHATBHBIX KOMIIETCHIIUN 151
yCHemHOW paboThl B pa3iMYHbIX cdepax AeATeIbHOCTH, CBSA3aHHBIX C
pa3paboTKOM M JKCIUTyaTalMe CpeAcTB M CHCTEM 3allUThl WH(pOpMAlMU B
KOMIIBIOTEPHBIX CHUCTEMaX, 3aKpelIeHHE TEOPEeTUUYECKHX 3HAHUM MO 0a30BBIM
KypcaMm, HUX ajanTaimusi K peaJbHbIM YCJIOBUSM paboOThl Ha MpeInpUsTUH
(mpenIMNJIOMHAsI IPAKTHKA).

Komne [Tpornecc npoxosxaeHus y4eOHO0# MPaKTUKU HAMIPaBIeH HAa (OPMHUPOBAHUE
meHyuu, CIIEIYIOIINUX KOMREmeHUUIL:

Gopmupyemoi - CIIOCOOHOCTH paboTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMAS COLUAIIBHBIE,

e 6 | STHHUYECKHE, KOH(ECCHOHANbHBIC, KYIbTYpHBIC U UHbIC pa3nuuus (OK-6);

pe3yromame - CIIOCOOHOCTh YUYMTHIBATh COBPEMEHHBIE TEHJCHIIUU Pa3BUTHS MH()OPMATHKH U

0Cc60eHUs BBIYHMCIIUTEIILHON TEXHHUKHU, KOMIIBIOTEPHBIX TEXHOJIOTUN B CBOEH

oucyuniunsl | IpoeCCUOHATBHON JIeATENIbHOCTH, padoTaTh € TMPOTPAMMHBIMU  CpEICTBAMH

NPUKIIAJIHOTO, CHCTEMHOTO M criennanbHoro HazHauenus (OITK-7);

- CIIOCOOHOCTb HCIOJB30BaTh S3BIKK W CHCTEMBI IPOrpaMMHPOBAHUS,
UHCTPYMEHTAJIbHbIE cpeacTBa s peLeHus po¢eCcCHOHATIbHBIX,
UCCIICIOBATEIbCKUX U MPHUKIaaHbIX 3a1a4 (OI1K-8);

- CIIOCOOHOCTh K CAMOCTOSITEIbHOMY IOCTPOEHUIO JIFOPUTMA, IPOBEIECHUIO €ro
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aHaM3a ¥ peaan3alii B COBPEMEHHBIX MporpaMMHbIX kKomiuiekcax (OITK-10).
- CHOCOOHOCTH pa3pabaThiBaTh BBIYHCIUTEIBHBIC AITOPUTMBI, PEaTH3yIOIINe
COBpPEMEHHBIE MaTeMaTHYECKUE MeTO 15l 3aniuThl nHMopMmarmu (ITCK-2.1);

[Tpornecc mpoxosxaeHNs NPOU3BOACTBEHHOM ITPAKTUKH HAPABJICH HA
dbopMuUpOBaHUE CIEAYIOMINX KOMHEMEHUUIL:

- CIIOCOOHOCTH HCIIONIb30BAaTh OCHOBBI MPABOBBIX 3HAHWH B pasiIHuYHBIX cpepax
xusnenestensaoctu (OK-4);

- CIIOCOOHOCTH paboTaTh B KOJUJICKTHBE, TOJIEPAHTHO BOCIPUHHUMAsI COLIMANIBHBIC,
STHUYECKHUE, KOH(DECCHOHAIbHBIC, KYJIbTYpHBIC U HHbIC pasnuuus (OK-6);

- CIOCOOHOCTH JIOTHYECKH BEPHO, apIYMEHTUPOBAHO M SICHO CTPOUTH YCTHYIO U
MUCbMEHHYI0O pe€4Yb Ha PYCCKOM S3bIKE, B TOM 4YHCIE IO MNPOQPecCHOHAIBHON
TEMaTUKe, MYyOJIWYHO MPEACTAaBISATh COOCTBEHHBIE W HW3BECTHBIC HAayYHBIC
pe3yibTathl, Bectu auckyccuu (OK-7);

- - CIIOCOOHOCTHh HCIOJBH30BaTh HOPMATHUBHBIC NPABOBBIC JTOKYMEHTHI B CBOEH
npodeccronanproi aesteapbroctu (OITK-5);

- CIOCOOHOCTh y4acTBOBaTh B pa3pabOTKe W KOH(PHUTYpHPOBAHWU MPOTPAMMHO-
anmapaTHbIX  CPENCTB  3almUThl  WHGOpMAalMK,  BKJIOYas  3allUIICHHBIC
OTIEPALIMOHHBIE CHUCTEMBI, CHCTEMBI YIPaBICHHUs 0a3aMH JaHHBIX, KOMIIBIOTEPHBIC
CETH, CHCTEMbl aHTHBUPYCHOW 3allUTHI, CPEACTBA KPUNTOrpapUuecKoil 3aliuThl
undopmarmu (I1K-5);

- CcrmocoOHOCTh Y4YacTBOBAaTh B pa3padOTKe TMPOEKTHOM U TEXHUYECKOH
nokymenranuu (ITK-6);

- crmocoOHOCTh YYacTBOBAaTh B pa3pabdOTKe CHUCTEMBbI 3alIUTHl MHGOpPMAIUU
OpeanpusaTust (OpraHu3aluu) M IOACUCTEMbl HH(POPMAIMOHHON Oe30macHOCTH
KomrbroTepHOi cuctemsl (ITK-8);

[Ipouecc npoxoxaeHNs NpeAUIIIOMHON TPaKTUKK HApaBJieH Ha
(bopMHpOBaHUE CIEAYIOIINUX KOMREMEeH YUl

- CIIOCOOHOCTH MOHUMAaTh COIMAJIbHYI0 3HAaYMMOCTh CBOEH Oynyiel mpodeccun,
HEeM M CMBICI TOCYIAapCTBEHHOW CIIy>KObI, 00J1alaTh BBICOKOW MOTHBAIMEd K
BBIMIOJTHEHUIO MPO(EeCCHOHATIbHON — AedITenbHOCTH B o0jacTu  obecrieueHus
UH(POPMALIMOHHOM 0€30MacHOCTH M 3allUThl MHTEPECOB JIMYHOCTH, OOIIecTBa U
roCy/apcTBa, COOII0AATh MPHHIUIEI TpodeccuoHanbHoi dTukn (OK-5);

- CIIOCOOHOCTH pa3pabarhiBaTh (hopManbHbIE MOJETU MOJUTHK OE30MacHOCTH,
NOJIUTUK  YIOPaBICHUS  JOCTYIOM M  MHQOPMAIMOHHBIMM  TOTOKaMH B
KOMIBIOTEPHBIX CUCTEMaX C y4eToM yrpo3 6e3omnacHoctd nHdopmaiu (OITK-9);

- CIIOCOOHOCTh MPOBOJAUTH AHAINW3 OE€30MaCHOCTH KOMITBIOTEPHBIX CHCTEM Ha
COOTBETCTBHE OTEYECTBEHHBIM U  3apyOeXHBIM CTaHJapTaM B  o0JacTu
KoMmmbroTepHO# Oe3omacHoctu (ITK-3);

- CIIOCOOHOCTH MPOBOANUTH AHAIM3 U YYaCTBOBATH B pa3pabOTKe MaTeMaTHYECKUX
Mojiesielt 0e30macHOCTH KoMIboTepHbIx cucteM (ITK-4);

- CIIOCOOHOCTH Y4YacCTBOBaTh B pPa3pabOTKE CHUCTEMBbI 3aIIUTHl HH(pOpMaLUU
OpeanpusaTust (OpraHu3anuu) M TOACHUCTEMbl HH(POPMAIMOHHON Oe30macHOCTH
komrbroTepHO# cuctembl (ITK-8);

- CIIOCOOHOCTh Ha OCHOBE aHaliM3a IMPUMEHSEMBbIX MaTeMaTHUYEeCKUX METOJOB M
QITOPUTMOB OIIEHHUBATh 3(P(PEKTUBHOCTH CPEJCTB U METOJOB 3aIMTHI HHPOPMALIUU
B KoMmbioTepHbIX cuctemax ([ICK-2.2);

- CHOCOOHOCTH MpPOBOJIUTH CPAaBHUTENBHBIH aHAIW3 M OCYLIECTBISATH
000OCHOBaHHBII BBIOOpP MPOrpaMMHO-AIMAPAaTHBIX CPEICTB 3allUThl MH(pOpMaLUU
YU4E€TOM COBPEMEHHBIX M TIEPCHEKTUBHBIX MaTEMaTUYECKUX METOIO0B 3allUTh
undopmanuu (IICK-2.5).

’

3nanus
VMeHUsL U

BoBpems yueOHO# pakTUKK CTYAEHT (B COOTBETCTBUU C MHANWBUYaJIbHBIM
3aJIaHUEM ) JTOJDKEH:
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HABBIKU,
noayuaemvie 8
npoyecce
u3yyeHus
OUCUUNTUHDL

® 3aKpenuTh IMOJYYCHHBIE B Ipolecce OOydeHHUs 3HAHUSA 0 TEOPUH YHCeNl U
OCHOBaM TEOPHH KOHEYHBIX MOJIEH;

® 3aKpPENUTH MOJIYYCHHBIC B XOJI€ U3YUEHUsI 0Aa30BBIX KYPCOB 3HAHUS M YMEHUS 10
METO/IaM MCIOJb30BaHUsI MATEMAaTUYECKOIO MAKETa;

® H3yYUTh METOJbI peain3anuu 0a30BbIX TEOPETUKO-UYNCIOBBIX aITOPUTMOB.

BoBpemsi npou3BOACTBEHHON TMPAKTUKU CTYIEHT (B COOTBETCTBHH C
WHUBUTYaJIbHBIM 3a/IaHHEM ) JTOJKEH:

O3nakomumoca:
® CO CTPYKTYpOH W oOpranm3amueii padoTel MmoapasfeneHus WHGOOPMAIUOHHON
0€30I1aCHOCTH;
® CO CTPYKTYpoH M (yHKUMAMU TOJpa3fesieHHuil 0a30BOro MPEeANpHUSTHS WU
OpTaHH3aIHIH.
H3yuumo:
® JIOJDKHOCTHBIC WHCTPYKIHUS M KBIM(HUKAIIMOHHBIC TPEOOBAHHS K 3aHUMAaEeMOM
JOJKHOCTH;
® COBpPEMCHHBIC allllapaTHble M TPOTpaMMHBIE CpPEICTBA BBIYMCIUTEIBHON
TEeXHHKHU;

® [PUHIUIBl OpPraHW3alul HH(POPMAIIMOHHBIX CHCTEM B COOTBETCTBUU C
TpeOOBaHUSAMH HMH(POPMAITMOHHOW 3alIUIIEHHOCTH W B COOTBETCTBHU C
TpeOOBaHUAMM I10 3alUTE TOCYJapCTBEHHOMN TaiHbI;

® KOHCTPYKIHIO U OCHOBHBIE XapaKTEPUCTHKH TEXHHYECKHX YCTPOMHCTB
XpaHeHHs, 00pabOTKH U nepeaayn HH(HOpMaI;

e [OTEHUMAJIbHBbIE KaHAIbl YTEUKH HHPOPMALUH, CIOCOOBI HUX BBIABICHHS U
METO/1bI OLIEHKH OIIaCHOCTH;

® OCHOBHYI0O HOMEHKIIATYpy W XapaKTEPUCTHKH amlaparypbl, HCIOIb3yeMOi
JUls TiepexBaTa W aHajM3a CUTHAJIOB B TEXHUYECKUX KaHalax YTEUKH
uH(pOpMaLnu;

® METObl M CPEJCTBA MHKEHEPHO-TEXHUYECKOH 3aluThl HH(pOopMaIumy;

® [PUHUUOBI M  METOABbl  NPOTHUBOAEHUCTBHS  HECAHKIMOHHUPOBAHHOMY
UH(POPMALIMOHHOMY BO3JCHCTBHUIO Ha BBIYMCIUTEIbHBIE CUCTEMBI M CHUCTEMBI
nepenayu nHpopmanuy;

® [IPUHLUIBI MOCTPOCHHUS COBPEMEHHBIX KPUIITOTPaUUECKUX CHCTEM, CTaHAAPTHI
B 00JIaCTH KpUNTOrpapuuecKon 3auThl HH(POPMALIUH;

® OCHOBHBIE  TIPaBOBBIE  TOJOXEHHS B  0o0macTh  HWHGOPMAIMOHHOMN
0€30MacHOCTH U 3alUThl HH(OPMALIUH.

Oceoumy:

e METOABl OpraHMW3alid W  YIPABICHUS JEATSIBHOCTH CIYXO  3alluThI
UHPOpPMAIINN Ha TTPEIPUSTHH,

® TEXHOJIOTHIO  NPOEKTHPOBAHUS, TIOCTPOCHHUS U  HKCIUIyaTallud CHCTEM
KOMITbIOTEPHOM 0€30MacHOCTH;

e METOABl  HAYYHBIX  HCCICOBAaHWUN  YA3BUMOCTH ¥ 3AIIWIICHHOCTH
UH(OPMALIMOHHBIX MPOIIECCOB;

® METOAWKH TIPOBEPKH 3alIMIIEHHOCTH OOBEKTOB HH(MOpMaTH3alMA  Ha

COOTBETCTBHE TPEOOBAHUSIM HOPMAaTHBHBIX TOKYMEHTOB.

Bo BpeMs npelIMmIOMHOW TIPaKTUKHA CTYACHT (B COOTBETCTBUU C
WHIUBUTYaJIbHBIM 3aJIaHUEM ) JTOJDKEH:
Coopamo:
® HeoOX0AUMYIO HH(M)OPMAITHIO JIJISl BBITOJHEHUS BBITYCKHON KBaTH(UKAITMOHHOMN
paboTHI.
Oceoumo:
® pa3paboOTKy MaTeMaTHYECKHUX MOJEJNICH 3allMIaeMbIX IPOIECCOB U CPEJICTB
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3amuTel  MHOOPMAIMK W CHCTEM,
0e30MMacHOCTb 0OBEKTOB;

e o0ocHOBaHME ¥ BbIOOpa pAalMOHANBHBIX PELICHUI 1O YPOBHIO OOECICUEHHS
UH()OPMaAMOHHON 0€30MaCHOCTH C Y4EeTOM 33/IaHHBIX TPeOOBaHUi;

e pa3pabOTKy TEXHUYECKHMX 3aJaHUd HAa  MPOEKTUPOBAHUE, ACKU3HBIX,
TCXHUYCCKUX U pa6oq14x IMPOCKTOB CUCTECM U ITIOACUCTEM 3alIUTHI I/IH(bOpMaI_II/II/I,
C YUETOM JCHCTBYIOMINX HOPMATHBHBIX 1 METOINYECKHIX IOKYMEHTOB;

® pa3paboOTKy MPOEKTOB CHUCTEM M MOJCHCTEM YIpaBJICHUS HHGOPMAITMOHHON
0€30I1aCHOCTBIO 0OBEKTa B COOTBETCTBUU C TEXHUYECKUM 33aJaHHEM;

® TPUMEHEHHE METOJOB M METOJMK OICHUBAHUS OE30MaCHOCTH KOMITBIOTEPHBIX
CHCTEM IPH MPOBEACHIH KOHTPOJIFHOTO aHAIN3a CUCTEMBI 3alUTHI;

¢  BBIIIOJHCHHUEC SKCICPUMCHTAJIBHO-UCCICAOBATCIILCKUX pa60T Ipu IMMPOBCACHUUN
cepTU(HUKAIMH CPECTB 3aLIUTHI U aHAJIU3 PE3YJILTATOB.

obecrieunBarOMX WHOOPMAITHOHHYIO

Mecmo YueOHas npakTUKa NPOBOIUTCS BO 2, 4 1 6 cemecTpax B TeUeHUE 2 HEJEIIb
Npakmuku 8 IIpou3BoacTBeHHAas MTpakTUKa TpoBoAUTCS B 8 U 10 cemecTpax B TeueHHE 2
cmpykmype HeZlelb
ooiri Mpenauniaomuas npaktuka npoBoguTca B 11 cemectpe B Teuenue 10

HeZlelb
Tpyooé Yueonas npaktuka: 9 3E / 324 yaca.
MKOCMb
(e / IIpousBoacrBennas mpaktuka: 6 3E / 216 gacos.
yacwt)
Mpenauniaomuas npaktuka: 15 3E / 540 gaca.

Dopma YuyeOHas mpakTuka: 3a4€éT € OLEHKOW B KOHIE KaXJOro ceMmecrpa, B

UmMo208020 KOTOPOM MPOBOJIUTCS MPAKTHKA.
KOHMPOJIA " =
S IIpou3BoacTBeHHasi TpakTUKA: 3a4€T € OLEHKOH B KOHIIE KaXJOro
CEMECTpA, B KOTOPOM IIPOBOAUTCS MPAKTHKA.
IpenaumiaoMHasi MpakTUKa: 3a4€T ¢ OEHKOM B KOHIIE TPAKTHKH.
AHHOTanys yueOHON AUCIMITUHBI
«HAYYHO-UCCJIIEAOBATEJIBCKASA PABOTA»

Lenv Ilenv HUP: OcBoeHne CTyAeHTaMM METOJIUKH IIPOBEJIEHUS BCEX OTAIlOB
usyyeHus HAyYHO-HCCIIeIOBATENIbCKMX pPabOT — OT MOCTAaHOBKM 3aJaud HMCCIEIOBAHUS 0
oucyuniunsl | MOJTOTOBKH OTYETOB IO TeMe WM €€ pasJieny, MOATOTOBKH pedepaToB B 00JIACTH

pa3pabOTKM M DOKCIUTyaTalldd CpPEACTB M CHUCTEM 3alluThl HHOpManuu B
KOMITBIOTEPHBIX ~ CHCTE€MaX, JIOKa3aTeNbHOIO  aHajgu3a U o0ecredyeHus
3alIUIIEHHOCTH  KOMITBIOTEPHBIX  CHUCTEM OT  BPEIOHOCHBIX  IPOrpaMMHO-
TEXHUYECKHUX BO3JICHCTBUI B YCIOBUSAX CYIIECTBOBaHUS Yrpo3 B MHPOPMALMOHHOM
chepe.

Komne Beimonuenne HUP nHanpasiieHo Ha popMuUpoBaHUE CIeTyIONUX
meHyuu, KomMnemenuyuil’

Gopmupyemoi - CMIOCOOHOCTh K MUCHbMEHHOM M YCTHOM J€7I0BOM KOMMYHHUKAIMH, K YTCHUIO U
e 6 | IepeBoly TEKCTOB MO MPOQPECCHOHANBHON TEeMaTHKE Ha OJHOM M3 WHOCTPaHHBIX
pe3yromame si3p1k0B (OK-8);

0CBOCHUSL - COCOOHOCTH K CaMOOpraHu3aIu u camooopasosanmio (OK-9);
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OUCUUNTUHDL

- CIIOCOOHOCTh AHAJIM3UPOBATH (PU3MUECKUE SIBIECHUS U MPOLECCHI, TPUMEHATh
COOTBETCTBYIOIIMI (DU3MKO-MaTeMaTHYeCKHi amnmapar aius  QopMaiu3auud |
pemieaus npodpeccruoHanbubix 3amau (OITK-1);

- CHOCOOHOCTh TPHUMEHATH METOJOJIOTHIO HAy4YHBIX HCCICAOBAaHHHA B
npoQeCcCHOHATIBHON  JIeATeNBbHOCTH, B TOM  uucie B pabore  Hax
MEKIUCIMIUTMHAPHBIMI U MHHOBAIIMOHHBIMU 1ipoekTaMu (OI1K-4);

- CIIOCOOHOCTB K CaMOCTOSITEIIbHOMY ITOCTPOEHUIO AJITOPUTMA, IPOBEJCHUIO €TI0
aHaJIM3a U peaM3aliy B COBPEMEHHBIX MporpaMMHbIX KoMiuiekcax (OITK-10).

- CIIOCOOHOCTH OCYIICCTBJISATH IOAOOP, HM3y4eHHE M OO0O0OIIeHHE HAay4YHO-
TEXHUYECKOH WH(pOpMANMK, HOPMAaTHBHBIX M METOAMYECKHUX MaTepHajoB
OTEYECTBEHHOI'O U  3apyOeXHOTO OMNbITa MO MpobjJeMaM  KOMIIBIOTEPHOM
6e3zonacHoctu (I1K-1);

- CIOCOOHOCTH  CTPOUTh  MareMaTH4YecKHMe  MOJENU  JUIsl  OLIEHKHU
0€30IaCHOCTH KOMIIBIOTEPHBIX CHUCTEM W aHAJIM3UPOBATh KOMIIOHEHTHI CHCTEMBI
0€30I1aCHOCTH € MCII0JIb30BaHMEM COBPEMEHHBIX MaTematnueckux meronos (IICK-
2.3);

- crIocoOHOCTh pa3palaTbiBaTh, aHAIM3UPOBATh U OOOCHOBBIBATH a/IeKBATHOCTh
MaTeMaTHYECKUX MOJENeH MPOIecCOB, BOZHUKAIOIINX MpU paboTe MporpaMMHO-
anmnapaTHbeIX cpencTs 3anmthl nHGopmanuu ([ICK-2.4);

3nanus
,  VMeHus u
HABbIKU,
noayuaemvie 8
npoyecce
uzyuenus
OUCYUNTUHDBL

3a Bpems BeimonHeHust HUP cTyneHT (B COOTBETCTBUU ¢ MHIMBUAYATIbEHBIM
3aJlaHUEeM) JTOJDKEH:

— M3YYHTh CHCIHATBHYIO JHTEpPAaTypy H JPYIYI0 HayYHO-TEXHUYECKYIO
UH(OPMAIIHIO O JOCTIKCHHUSAX OTCUECTBEHHOW M 3apyO€KHOW HAyKW U TEXHHKH B
COOTBETCTBYIOIICH 00IaCTH 3HAHMIA,

— y4YacTBOBaThb B NPOBEJCHWM HAyYHBIX HCCICAOBAHUN WM BBITOJHEHUH
TEXHUUYECKUX pa3pabOoTOK;

— OCYILECTBIIATH cOOp, 00pabOTKy, aHaaM3 M CUCTEMaTH3alMI0 Hay4yHO-
TEXHUYECKOH MH(popMaIMy o Teme (3a1aHulo);

— MPUHAMATh YYacTHE B CTEH/JOBBIX M IMPOMBIIUICHHBIX MCIBITAHHUIX OIBITHBIX
00pa3uoB (MapTuil) MPOEKTUPYEMBIX U3JIEIHii;

— COCTaBIATh OTYETHI (pa3gensl OoTuéTa) MO TeMe WM e€ paszzaeny (dramy,
3aJJaHHI0), TOTOBUTH pedepaTsl;

— BBICTYIIATh C JOKJIAJIOM Ha KOH(EPEeHIINN, HAyYHOM CEeMUHape.

Mecmo
HUP 8

cmpykmype
oor

HayuHno-ucciaenoBaresabckasi padora BelnosnHsAeTcs B 11 cemectpe B
TeueHue 4 Heaelb

Tpyooé
MKOCHIb

(e /
yacol)

6 3E / 216 yacos.

Dopma
UmMo2068020
KOHMpOJs
3HAHUU

3a4€T ¢ OLIeHKOIA.

VYyebnas qucuuummHa «OCHOBBI MAIIMHHOTO 00y4YeHHsI»
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Llenv Ilenu ocBoeHUs TUCIUTUTAHBI «MeTOIbl MAITUHHOTO O0OYUICHUS»:
usyuenust - (¢opMUpOBaHHME 3HAHMW W YMEHHH 1O MAIIMHHOMY OOYYCHHIO ISt
OUCYUNTIUHDBL NOCTPOCHUS (OPMANbHBIX MaTEeMAaTUYECKUX MOJIeJIe W HWHTEpIpeTaluu

pE3yIbTATOB MOJICTUPOBAHUS

Komnem [Tpouecc u3yueHus: AMCUUIIMHBI HANpaBieH Ha (popMHUpOBaHHE CIEAYIOUINX
eHyuu, KomnemeHuyuil.
dopmupyemvle 6 - CriocOOHOCTh YYUTHIBATh COBPEMEHHBIC TEHICHIIUU Pa3BUTHUS WH(OPMATUKH
pe3yibsmame W BBIUMCIHMTEIBHOM  TEXHHUKH, KOMIBIOTEPHBIX  TEXHOJIOTMH B  CBOEH
0Cc80eHUs npodeccuoHaNbHOM  eATENIbHOCTH, padoTaTh € MPOrpaMMHBIMU  CpEICTBaMU
OuCYunIuHbl obero u crerpanbHoro HazHauenus (OITK-7);

- CrnocoOHOCTh ydacTBOBaTh B pa3pabOTKEe MPOEKTHOM M TEXHUYECKOU
nokymenraruu (ITK-6)

3nanus, B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT JOJKEeH
VMeHUs u 3HaTh OCHOBHBIC MPHUHIUIBI, METOJABI M 3aJa4l MAIIMHHOTO OOY4YEHHUE;
HABbIKU, JIOTUYECKHE MOJETH MAaUIMHHOrO OOyueHHUE; METPHUYECKHE MOJEIH MAaIIMHHOIO
noayuaemvie 8 | 00y4CHHE; BEPOSTHOCTHBIC MOJICITH MAITUHHOTO O0YUICHHSI.
npouecce YMmerhb MPUMEHATH METOJbI MAIIUHHOT'O O6y‘-IeHI/IH IIpyu pCHICHUUN PCAJIbHBIX MPAKTUICCKUX 3ada4
UsyueHus. Biangers nmpakTH4eCKHMMH HABBIKAMH pa3pabOTKU MHCTPYMEHTAIBHBIX CPENICTB
OUCYUNIUHDL aHaJM3a JaHHBIX Ha si3bike Python.

Kpamxkasa Conep:xaHue 0OCHOBHBIX pa3/iesioB (TeM) Kypca

Xapaxme Tema 1. BBegenue B MaimuHHOE 00ydeHUe
pucmuka Tema 2. 3amaua wiraccupukanuu. HawBHBIN OaliecOBCKUI KiaccudukaTop.
yuebHou Knaccudukanms mo K ommkaimMm coceasim.
OUCYUNIUHDBI Tema 3. JlepeBbs pemienuil. OOmMiA alrOpuTM HNOCTPOEHUS JIepeBa PELIECHUM.
(ocHosHblE [IpaBuia ocTaHOBKH pa30MEeHHs IepeBa.

O10KU U membl)

Tema 4. AHai3 MHOTOMEPHBIX JaHHBIX. METOJ TJaBHBIX KOMIIOHEHT Kak
JEKOMITO3MIIMS MaTPUILIbl JaHHBIX.

Tema 5. Perpeccusi. MuoromepHas perpeccusi. Knacrepuzanusa. Knacrepusanus
Kak Kiaccudukanus 6e3 yuutens.

Tema 6. MlckyccTBeHHbIE HEHPOHHBIE CETH.

Tpyooém
kocmov  (3.e. /
uacwt)

CornacHo pabouemMy ydeOHOMY IUIaHY KypC YHMTaeTcs B TOJHOM O0BEME B
teuenne 8 cemectpa 2 3ET / 72 gaca.

Dopma 3auem
Umo206020
KOHMpPOJis
3HaHUU

VYyeOHast JUCHUILTHHA «YIPaBJIeHUe KOMAaH/0ii»

Lenv dbopMUpOBaHHE Yy CTYACHTOB CHUCTEMBI 3HAHWH B 00JACTU YIPaBIICHUS
U3yYeHus YEJIOBEYECKUMU  peCypcaMu  IMPOEKTaMH, MO3BOSIIOUIYI0O B JaJbHEUIIEM
OUCYUNTIUHBL CaMOCTOSITENILHO PAaCHIMPUTh 3HAHUS B TAHHOW MPEIMETHOU 00JIaCTH, 1 COBPEMEHHOE

YIPaBJICHUCCKOC MBIIJIICHUC, CHOC06CTBYIOH_I€€ YIIPABJICHHUIO IIPOCKTOM Ha BCEX
CTaJusdaX €10 XXM3HCHHOI'O IIUKJIA.
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Komnemen - CriocoOHOCTh paboTaTh B KOJUICKTHBE, TOJICPAHTHO BOCIIPUHHUMAS COLMATIbHBIC,
yu, KYJIbTypHBIE I/I6I/IHBIC paznuuus (OK-6);
bopmupyemvic 6 CHocoOHOCTh y4acTBOBaTh B pa3pabdOTKe IPOSKTHOW M TEXHUYECKOM
nokymenraiuu (ITK-6)
pezyivmame
0CBOEHUs.
OUCYUNTUHDBL
3nanus, B pesynbrare u3yueHus AUCHHUILTMHBI MATUCTPAHT JOJDKCH:

VYMEHUA U HABBLIKU, 3HaTh. COBpPCMCHHBIC TCOpHUH, KOHOCHIMHU, MCTOAbBI W HWHCTPYMCHTbLI

noxyyaemvie 8 yTIpaBJICHUs] KOMaHJAaMH; CTPATeTHH M METOJbI YIpaBlIeHUS KOH(IUKTAMH; THIIbI,
npoyecce CTpAaTeTUI0 M TAaKTHKy II€PErOBOPOB; METOAMKH (OPMUPOBAHHS KOMaHI H
usyueHus onpezaeneHus ee 3HPEeKTUBHOCTH.
OUCYUNTUHDBL YMeTh: TpPUMEHATH pPA3TUYHbIE METOIWMKH K YIPABICHUIO KOMaH/IaMHU;
OTIPENIeNATh CTPATETUI0 U METOJIbI BEJICHHsI TIEPETOBOPOB M pa3perieHus] KOH(PIUKTOB
B KOMaHJIE, HCIIOJIb30BaTh OCHOBHBICE METOAMKH UIA (DOPMUPOBAHHS YCTOHYMBOM
KOMaH/IbI Il pabOTH B OaHKOBCKOM cdepe.
Buasers mpakTHYeCKUMHM HaBBIKAMH: YIPABICHHUS KOMaHIAaMH; HaBBIKAMU
yIIpaBJICHUSI U paspemeHusi KOHPIUKTOB; (popmupoBaHus 3(P(GEKTUBHONH KOMaH/bI
JUTsi 0AHKOBCKOM c(hepsr;
Kpamxasi Tema 1. YrpaBnenue 4enoBeuecKUMH pecypcamu rpoekta. Komanma npoexra.
xapaxmepu Tema 2. ConumanbHO-IICUXOJIOTHYECKasi CTPYKTypa KoMmaHibl. PopmupoBaHue
cmuKa (P PEKTUBHBIX KOMaH]
yuebnoii Tema 3. Konduukr. Ynpaienue koHpiukToM. [leperoBopsl. DddextuBroe
BEJICHUE TTIEPETOBOPOB.
oucyuntuHbl Tema 4. IIpoGiemMbl ynpaBieHNs KOMaHON POEKTA.
(ocHo8HbIE ONIOKU
u membot)
Tpyooémko 2/72
cmb
(3.e. /
yacwt)
Dopma 3auer
UmMo208020

KOHmMpOJis SHAHUU

VYyeOHast JUCUUIUIMHA «JJIeKTHBHbIE KYPChI 10 (pU3HYeCKOH KYJIbType»

Lenv uzyuenus |Llenb qUCUMIUIMHBI «DJIEKTUBHBIE KYPChl IO (PU3UYECKON KYJIBTYPE» COCTOUT

OUCYUNTIUHDBL B (OpMHUPOBAHMM CIIOCOOHOCTBIO HCIIOJIB30BATh pPa3zHOOOpa3Hble (OPMBI
¢u3uUecKoil KyJabTyphl U CIIOpTa B MOBCETHEBHON KU3HM JUISI COXPAHEHUS U
YKPEIUICHHUSI CBOETO 3JI0POBbBSI M 3/I0POBBSI CBOMX OJIM3KUX, CEMBH U TPYIOBOTO
KOJIJIGKTHBA JUIsI KQUeCTBEHHOH >XKM3HM U 3((HeKTUBHOU MpodecCHOHATLHON
NeSITETTHHOCTH.

Komnemenyuu, OK-9 CriocoGHOCTh MCHOIB30BATH METOMABI M CPENCTBA (PU3UIECKOM
Gopmupyemvie 6 | KynmbTypbl ~ ansi  oOecriedeHHss  TOJHOLEGHHOM  COIHMaTbHOW W
pe3yremame npodecCHOHATBHOMN e TETbHOCTH

0CBOCHUSL IIK-6 CnocoOHOCTh ydYacTBOBaTh B pa3pabOTKE MPOCKTHOM U
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OUCYUNTUHBL

TEXHUYECKON JOKYMEHTAINH

3Hanus, ymenus
U HasvlKU, NOLyYaemvle
6 npoyecce U3yueHUs.
OUCYUNTUHDBL

[To oxOHYaHMM U3YYEHUS Kypca CTYICHT JAO0JKEH:

3HaTh:

— IEHHOCTH (DU3UYECKON KYJbTYPHI M CIIOPTa; 3HAYCHUE (PU3NUECKON
KYJIbTYpbl B JKU3HEACATEIBHOCTH YENOBEKA; KYJIbTYpHOE, HCTOPUUYECKOE
Hacjeaue B 001acTy GU3HIECKOU KYJIbTYPHI;

— (aKTophl, OMPEICIAIONINE 3JOPOBhE UYEIOBEKA, TIOHATHE 37J0POBOTO
00pasa )KU3HU U €T0 COCTABJISIOIIHE;

— MPUHLHUIBI U 3aKOHOMEPHOCTH BOCIIUTAHMSI M COBEPILICHCTBOBAHUS
(UBUYECKUX KAYECTB;

— CIocOoObI KOHTPOJISL U OLEHKH (PU3MYECKOTO pa3BUTHS U (PU3HUECKOU
IMOATOTOBJIEHHOCTH;

— MCTOAMYECKHE OCHOBHI (DM3MYECKOTO BOCIHUTAHHUS, OCHOBBI
CaMOCOBEPIIICHCTBOBaHUS (PU3MYECKMX KAuyeCTB M CBOWCTB JIMYHOCTH;
OCHOBHBIC TpeOOBaHUS K YPOBHIO €ro TNCHXO(PU3NYCCKOW IOATOTOBKH K
KOHKPETHOH TpPO(EeCCHOHATBFHOW  JEATENbHOCTH;, BIMSHUE YCIOBUH H
Xapakrepa Tpyla CHEIHaJINCTa Ha BBIOOP COAEpX AHUS TNPOU3BOJACTBEHHOM
(bu3nYECKOI KyNIbTypbl, HAIIPABIEHHOTO HA MOBBIIICHHE TPOU3BOIUTEILHOCTH
TpyJa.

VYMeTh:

— OIIEHUTh COBPEMEHHOE COCTOSIHUE (PU3UYECKOM KYIbTYphI U CIIOPTA B
MHUpE;

— IPUACPIKUBATHCS 3JOPOBOTO 00pa3a KU3HHU;

— CaMOCTOSITEIHHO MOJIEP)KUBATh U Pa3BUBaTh OCHOBHBIE (hM3MUECKUE
KauecTBa B MpOIEcce 3aHATUN (U3HUUYECKUMHU YIMPAKHEHUSMU; OCYIIECTBIISAThH
no100p HEOOXOAUMBIX MPUKIAJAHBIX (PU3MUECKUX YIPAKHEHUH I aJanTaluu
OpraHu3Ma K pa3judyHbIM YCJIOBHUSM TpyAa U CHEHU(PUYECKUM BO3JIEHCTBUIM
BHEILHEN CPEBL.

Bmaners:

— pa3NUYHBIMH COBPEMEHHBIMU MOHATHSIMH B 00JacTu (Qu3ndeckon
KYJIbTYpHI;

— METOOMKAaMH HM METOJaMH CaMOJHMAarHOCTHKH, CaMOOIICHKH,
CpeICTBaMU O3/IOPOBJICHUS JJIi CAMOKOPPEKIMU 370pPOBbS Pa3IUUYHBIMHU
dbopMamMu BUTATENbHON JESTENBHOCTH, YAOBIETBOPSIOIIMMU MOTPEOHOCTH
YeJI0BEeKa B PallMOHAIIBHOM HCIIOJIB30BAHUH CBOOOHOTO BPEMEHH;

— METOJaMH CaMOCTOSITEILHOTO BBIOOpA BHJA CIOPTa WM CHUCTEMBI
bU3IIECKUX YIpaKHEHHU N JUIS YKpEIIeHUs 3JI0POBBS;
3I0pOBbECOEpPEraOIMMHA  TEXHOJOTHUSMHU;  CPEACTBAMU W METOAaMH
BOCITUTAHUS TIPUKIATHBIX (PU3HUECKUX (BBIHOCIUBOCTh, OBICTPOTA, CHIIA,
TMOKOCTh ¥ JIOBKOCTb) M TICUXHMYECKUX (CMENIOCTh, PEIIUTEIbHOCTD,
HAaCTOMYHMBOCTh, CaMOOOJadaHWe, W T.II.) Ka4eCcTB, HEOOXOAMMBIX ISt
ycmemHoro u  3(QQEKTUBHOTO BBIOJHEHUS OINPEACTICHHBIX  TPYIOBBIX
nencTBHit

Kpamxkas

xapakmepucmu
Ka

yueoHou
OUCYUNTUHDBL
(ocHo8HbIE
memul)

OnoKu u

1. T'mmuactuxa.OCHOBEI 0e30IIacHOCTH Ha
TUMHACTHUKOH.

OcCHOBBI IPOU3BOACTBEHHON TMMHACTHKU. COCTaBl€eHHE KOMILIEKCOB
YOpaKHEHHH (pa3InYHbIe BUIOB U HAMMPABIEHHOCTH BO3JICHCTBHUS).

2. Jlerkas arnetnka.OCHOBBI TEXHUKM O€30IMACHOCTH HA 3aHATHIX
JerKkoi arnerukoi.O3HaKOMJIEHHE, O0ydYeHHE W OBJIAJICHUE IBUTATCIHHBIMU
HaBBIKAMH M TEXHUKOUW BUIOB JIETKON aTiaeTuKu. COBEpLICHCTBOBAHUE 3HAHUH,

YMEHM, HaBBIKOB M pa3BUTHE (U3NYECKUX KAUueCTB B JIETKOM aTIIETHKE.

TCXHUKHU 3aHATUAX
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3. Mepnl 0€30MacHOCTH Ha 3aHATHUAX JIETKOW aTIeTHKOW. TexHHKa
BBIMOJIHEHUS  JIETKOATIETUYECKUX yHpaxkHeHuid. Paszputume ¢Qusmueckux
KayecTB U (YHKIIMOHAJIBHBIX BO3MOXHOCTEH OpraHu3Ma CpelCTBamMH JETKOU
atnetuky. CnenuanbHas GU3MUEcKas MOArOTOBKA B PA3JIMYHBIX BHAX JIETKOU
amietukd. CrocoObl M METOABl CAMOKOHTPOJISI MPH 3aHATHSAX JIETKOM
atneTukod. OCOOEHHOCTH OpraHU3alMM M IUIAHUPOBAHMS 3aHSATHHA JIETKOU
aTJICTHKOM B CBS3H C BHIOpaHHOU npodeccuei.

4. CIOpTUBHBIE UTPBI.

OcHOBBI TEXHHKM O€30MaCHOCTH Ha 3aHATHSAX  CIIOPTUBHBIMU
urpamu.backer6on. Boneitbon. ®yr6on.HactonbHblil TeHHUC. BaqMUHTOH.

5. Cnenmanusanus.

W36pansbiii  Bua cnopra. OOmas w crneuuanbHas —(Qusmdeckas
MOJArOTOBKAa B M30paHHOM Buje cropra. CHOPTUBHOE COBEPIICHCTBOBAHHE.
VYuyactue B copeBHOBaHuAX. [lomons B cynencrTse.

6. 3akperieHre MaTepuana.

Buapl 1 31eMeHTHI BUIOB JIBUTATEbHONW aKTUBHOCTH, BKIIOYEHHBIX B
MPAKTUYECKHE 3aHATUSL B cemecTpe oOydeHwus. [loaroroBka Kk TeCTUPOBAaHUIO
¢u3nveckoil M (QYHKIIMOHATBHOM MOJATOTOBICHHOCTH, CJada KOHTPOJIbHBIX
UCTIBITAHUN ¥ 3a4€THBIX HOPMATHBOB.

7. IlnaBanue. OCHOBBI TEXHUKHM O€30MACHOCTH HA 3aHATUSX IO
iaBanuio. HawanepHoe oOydeHue miaBaHuio. [loaBMXKHBIE UTPHI B BOJE.
OcBoeHne TeXHUKU croco0oB IuiaBaHus. CtapTel ¥ moBOpOTHL [IpaBuia
noBefieHUs: Ha Boje. CraceHue yTOMaIIMX, IepBasg nomouls. OOmas u
crelyalibHas MOJArOTOBKAa IJIOBHA (00IIME U CHelHalbHbIE YIMPaKHEHUS Ha
cyme). AkBaaspoOuka. [IpaBuiia copeBHOBaHUI1, OCHOBBI Cy/€iCTBA.

8. JIbbkHBIN copT. OCHOBBI TEXHUKH O€30MAaCHOCTH Ha 3aHATUSAX IO
JTBDKHOMY criopTy. OCBOSHHE TEXHHKH JIBDKHBIX X010B. [loBopoThl. [Togbemsl
u cnycku ¢ rop. IIpoxoxnenue aucraniuu. IlpaBuna copeBHOBaHH, OCHOBBI

Cy/IeICTBA.
Tpyooémxocms - 3ET/328 gyacos
(3.e. /uacwl)
dopma 3 3auera

Umo206020  KOHMPOJis
3HAHUU
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