MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCUNCKON ®EJIEPALIMA
(exepanbHOE rocy1apcTBEHHOE ABTOHOMHOe 00pa3oBaTe/ibHOE yUpe:KIeHne BbIcIIe-
ro oopazosanusi «banTuiickuii penepajbubiii yauBepcuter uMmeHu Ummanyuiaa Kanray»
Oo0pa3oBaTenbHO-HAY4YHBbIH KiaacTep "MHCTHTYT BBICOKHX TeXHOJIOTHii"

AHHOTALIUA
K gucoumianaam OI1

Mudgp: 03.04.02
Hanpasienue noarorosku: «®U3UKA»
IIpodnin: «ConHeyHast JHepreTuKa U BO300HOBJIAEMbIe pecypchD)

KBanupukauus (cTeneHb) BLINMYCKHUKA: Marucrparypa

LOOKYMEHT MOAMWUCAH

SNEKTPOHHOM MOAMMCHIO
F>BOY

Ceptucbukat: 34219E685EE8D891F77F96F99B3B8407
Bnageneu: ®enopoB AnekcaHap AnekcaHaposuy
[encteuTener: ¢ 28.12.2022 o 22.03.2024

Kanununrpazn
2023



AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«lIpogeccuonanvras no020moeKa Ha AHIUUCKOM A3bIKEY

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

@OopMUPOBAHHE Yy MAarucTpoB HHOS3bIYHOM  KOMMYHHMKATHBHOM

JUCIUTLIAHBI KOMIIETEHIINM,  YPOBEHb  KOTOPOM  TO3BOJIIET  HCIOJIB30BATh
WHOCTPaHHBIA S3bIK B HAy4YHOH JEATEIbHOCTH, a TaKXkKe JaeT|
BO3MOXXHOCTh IIPOAOKUTH 00YUEHHE U BECTU HAYyYHYIO AESITEIbHOCTD B
WHOSI3bIYHOM CpeJie
Komnerennuu, VYK-3. CnocoGeH opraHu3oBbIBaTh U PYKOBOJUTH PabOTONW KOMAaHJBI,
dbopmupyembie B BbIpa0aTbiBasgs KOMaHAHYIO CTpaTervi0 AJii JOCTH)KEHUS IOCTaBICHHON
pe3ynbTare e
OCBOGHUS YK-4. CnocobeH TpUMEHSATh COBPEMEHHbIE KOMMYHHUKATHBHbBIC
JIACIUTIITUHBI TEXHOJIOTMM, B TOM 4YHCJI€ Ha HWHOCTPAHHOM(BIX) s3bIKe(ax), MJiA
aKaJeMUYeCKOro U mpohecCHOHaIbLHOTO B3aUMOICHCTBUS
YK-5. CnocobeH aHanM3upoOBaTh M YUYUTHIBATH pa3HOOOpa3ue KyJiIbTyp B
MPOLIECCE MEKKYIBTYPHOT'O B3aUMOJICHCTBHS
OIIK-2. Crnocoben B cdepe cBoell mpodeccHoHAIBHON AeSITeTbHOCTH
OpPraHM30BBIBATH  CAMOCTOSTENbHYI0O U  KOJUIGKTUBHYIO  HAy4YHO-
HCCIIEIOBATEIbCKYIO JEeSITEILHOCTD IS TOUCKA, BBIPAOOTKH U TPHHSTHUS
penieHui B 06JacTi HU3UKH
IIK-3. CnocobGeH opraHu3oBbIBaTb W IPOBOJUTH HAy4yHBIE
HCCJICTOBAHMsI B 00JIACTH COJTHEUHOM SHEPreTUKU.
Pesynbratht VK-3.1. Jlemoncmpupyem 3nanue memooos hopmupo8anus KOMaHObl U
OCBOCHHUS YNpasieHuss KOMaAHOHOU pabomou
o0Opa3oBaTenbHOI VK-3.2. Paspabamvieaem u peanusyem KOMAHOHYIO CMpAme2uro
nporpammel (UJIK) | epynnosoii oesmenvrnocmu ons docmudicenust nocmaeneHnou yenu

VK-4.1. Peoaxmupyem, cocmaensiem U Nnepegooum  pasiuyHble,
akademuyeckue meKkcmol 8 MoM YUcie Had UHOCMPAHHOM(bIX) A3bIKe(ax)
VK-4.2. Ilpeocmaensem pe3yibmamaoi akaoemuyeckou u
npogeccuoHanvHou  OesimenbHOCmu  Ha  NYONUYHBIX  MEPONPUAINUSX,
BKIIIOYASL MENHCOYHAPOOHDLE, 8 MOM YUCTIe HA UHOCMPAHHOM(bIX) A3blKe(ax)
VK-5.1. Ananusupyem axcuonocuyeckue cucmembvl, 000CHOBbIBAC
AKmMyanbHOCMb — UX ydema 8 COYUANbHOM U  NpOoghecCUOHATbHOM
83aUMO0elcmeun

VK-5.2. Bvicmpaueaem npogeccuonanvioe 83aumooeucmeaue ¢ yuemom
KVYIbMYPHLIX — 0COOeHHOCmell  npeocmasumenell  pasHvlX — dMHOCOS,
KOH@heccull U COYUAnbHbIX ePYNn

OIIK-2.1. 3naem u ucnoavzyem memoovl

IKCNEPUMEHMATILHO20 U MEeopemudecKkoe0 UCCie008anus 6 obaacmu
Qusuxu

OIIK-2.2. Opeanuzyem camocmosamenbHyio U KOJIeKMUGHYI0  HAYYHO-
UCCIe008amMeNbCKYI0 0esimelbHOCmb 8 00aacmu Yu3uKu

IIK-3.1. IIpogooum oyeHKYy COBPEMEHHO20 COCMOAHUA — HAYYHBIX
uccnedoeanuli. 6 0bnacmu  CONHEYHOU  OHEpeemuku HaA  OCHO8e|
JUMepPamypHuIX OAHHbBIX.

1IK-3.2. Onpedensiem Hayunyio npobiemy u npoexmupyem Uucciedo8anue
8 obnacmu CoNHe4YHOU IHeP2emuUKU.

/IK-3.3. Ilpoéooum meopemuyeckue pacuemvl U IKCNEPUMEHMALbHbIE
pabomvl no uCc1e008anUI0 8 0OIACU CONHEYHOU IHEP2eMUKU.




3HaHUs, yMEHUA U
HAaBBIKH,
MoJIy4yaeMble B
IIPOLIECCE U3YUEHUS
JUCHUTITUHBI

SHATE:

YMeTs:

Brnaners.

METOJIbl KPUTUYECKOI0 aHalIM3a U OLEHKU COBPEMEHHBIX
HAYYHBIX JOCTH)KEHUU, METOJIbl TE€HEPUPOBAHMS HOBBIX
WUJICW TNpHU PELICHUU HCCIEA0BATEIbCKUX M MPAKTUYECKHUX|
3a/1a4, B TOM YHCIE B MEXIUCIUIUIMHAPHBIX OO0JACTSX,
METO/Ibl HAYYHO-HCCIIEA0BATEIBCKOMN AEATEIbHOCTH;

BHJIBI M OCOOCHHOCTH MNHCHbMEHHBIX TEKCTOB M YCTHBIX
BBICTYIUICHUM; TMOHUMAaTh OOIlEe COJEPKAHHE CIIOXKHBIX
TEKCTOB Ha a0CTpPaKTHBIE U KOHKPETHBIE TEMbI, B TOM YHCJIC
yY3KOCIIeIHaIbHbIE TEKCThI

CryneHT AOKeH OBITh 3HAKOM C OCOOEHHOCTAMH JAEJIOBOH M
mpo(eccCHOHaIbHON KYJNBTYphl AHTJIOSA3BIYHBIX CTPaH, YMETh
aJanTUPOBATHCS K HUM M COOJIFOATh COOTBETCTBYIOIINE HOPMBI U
IpaBuiia

AQHAJIM3UPOBATh  AJBTCPHATUBHBIC BAPUAHTBHl  PELICHUS
HCCIEA0BATENIbCKUX U NPAKTUYECKUX 337a4 M OLECHUBATH
MOTEHIIUATIbHBIE BBIUTPHIIIN/TIPOUTPHIIIN PeaTU3alluU 3TUX
BAPUAHTOB;

IIPUMEHSATH JTUYECKUE HOPMBI HCIIOJIb30BaHUS
MHOSI3bIYHOM KOMMYHMKAIMH; MOAOUpaTh JUTEpaTypy IO
TE€ME, COCTABJIAITh JBYA3BIUHBINA CIIOBAPUK, MEPEBOAUTH U
pedepupoBath CrieUaIbHYIO JTUTEPATYPY, TOATOTABINBATH
Hay4yHbIE JOKJIAbl U Mpe3eHTAIlMK Ha 0a3e MpOYUTaHHOU
CHEIHAIbHON JTMTEpaTyphl, OOBICHITH CBOIO TOUKY 3pEHUs
U PacCKa3blBaTh O CBOUX IUIAHAX.

HaBBIKAMM aHall3a OCHOBHBIX MHPOBO33PEHUYECKUX U
METOJOJIOTUYECKHUX MPOOJIeM, B T.4. MEKIUCIUILTMHAPHOTO
XapakTepa, BO3HUKAIOIUX B HAYKE HA COBPEMEHHOM DTalle
€€ pa3BUTHS, BIIAJIETh TEXHOJIOTHSAMHU MPOhecCHOHATHHOM
NeSITeNIbHOCTH B c(pepe HaAyUHBIX UCCIIeI0OBAHUM;

HaBBIKAMU OOCYX/IEHHUS 3HAKOMOM TEMbl, Jesasi BaXKHbIE
3aMeyaHus U OTBeuasi Ha BOIIPOCHI; CO3JJaHMsI POCTOTO CBSI3HOTO
TCKCTa 110 3HAKOMBIM WM HHTCPECYOIIMM €ro TEMaM,
aIanTUPYS ero IS LEJIeBOH ay INTOpUun

HaBBIKAMHM MHUCHBMEHHOM KOMMYHHKallU Ha AHTJIINHCKOM SI3BIKE:
CTYACHT JOJIKCH YMETH COCTaBJIATH nMchbMa, OTYCTHI,
MIPE3EHTALNN U APYTUE MMCbMEHHBIE MaTEpPHaJIbl HA aHTTTUICKOM
SI3BIKE, COOTBETCTBYIOIIME TpeOOBaHUSIM TIpodeccHoHaTbHOM
KOMMYHUKAIIUN

Kparkas
XapaKkTepUCTUKA
yaeOHOMH
JUCITATITUHBI

NG~ WNE

Solar Photovoltaic (PV) Technology

Solar Thermal Energy

Solar Power Plant Design and Operation
Solar Energy Storage

Solar Policy and Economics:

Solar Energy in Transportation

Solar Energy in Developing Countries

Solar Energy and Climate Change Mitigation

PazpaboTunku

KaHMIaT Mearornueckux Hayk PecypcHoro nentpa (kadenpor)
MHOCTPAaHHBIX A3bIKOB PakoBa 1.B.




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«OCHOBbI HAYUHBIX UCCTE00BAHUL
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus
JUCLUIUIMHBI

N3yuenune TEOPETUKO-METOJOJIOTMUYECKUX OCHOB IIpOllecca HayYHBIX
HCCIICIOBAHUHN, OOMIMX  MPUHIUIIOB OpraHM3alliil  HAyYHBIX
WCCJIeI0BaHMM, 0000IEHNE W CHUCTEMAaTH3alMs 3HAHUH CTYACHTOB IO
ucTopur (PU3MKH, BBIPAOOTKA IIEJIOCTHOTO KOMILJIEKCHOT'O B3IV Ha
¢u3nuecKue HayKd WX B3aWMOCBS3b C JIPYTHMH  pasjeiamu
€CTECTBO3HAHUS

Komnerenmumn,
dopmupyemble B
pe3ynbTaTe
OCBOCHUS
JUACIIUILIHHEI

YK-1. CnocobGeH ocCymecTBIATh KPUTHUYSCKUNA aHAIM3 MPOOJIEMHBIX
CUTyallull Ha OCHOBE CHUCTEMHOIO MOJXOJA, BbIpabaThiBaTh CTPAaTErHIO
NEeUCTBUHI

YK-2. CiocobeH ynpaBisTh MPOSKTOM Ha BCEX 3Talax ero KU3HEHHOTO
LIUKJIa

VYK-3. CnocoGeH opraHu3oBBIBaTh U PYKOBOJUTH PabdOTOW KOMAaHJBI,
BbIpabaThiBass KOMaHAHYI CTPATErui0 JUIsl JAOCTHIKEHHUsSI MOCTaBJIEHHOU
el

VK-4. CnocobeH NpUMEHSTh COBPEMEHHbIE KOMMYHUKATUBHBIE
TEXHOJOTMM, B TOM 4YHCI€ Ha HMHOCTPaHHOM(BIX) s3bIKe(ax), IS
aKaJeMUYeCKOro 1 MpohecCHOHaIbHOIO B3aUMOJICHCTBUS

YK-5. CnocobeH aHanM3upoOBaTh M YUYUTHIBATH pa3HOOOpa3ue KyJiIbTyp B
polecce MEXKYJIbTYPHOI'O B3aUMOJIEHCTBUS

VK-6. CnocobeH omnpenenars UM peaJu30BbIBaTb  IPUOPHUTETHI
COOCTBEHHOM JEeSTEIbHOCTH M CIIOCOOBI €€ COBEPILIEHCTBOBAHMUS Ha
OCHOBE CaMOOILICHKHU

OIIK-1. CrnocobeHn mpuMeHATh (GyHAAMEHTalbHble 3HAaHUS B 00JacTu
Gu3MKK 11 pelleHHs] Hay4YHO-HCCIIEOBATEeNbCKUX 3a/ay, a TakKkKe
BJaJIeTh OCHOBAMHU TM€Jaroruku, HEOOXOIMMBIMHU Ul OCYIIECTBICHUS
IIPENOIABATENIbCKOMN NEATEIBHOCTH

OIIK-2. Cnocoben B cdepe cBoell mpodeccHOHaTbHON AEATeNbHOCTH
OpraHU30BBIBATH  CaMOCTOSITENIBHYI0O U KOJUIEKTHMBHYIO  HAay4HO-
UCCIIEI0OBATEIbCKYIO NESATEIbHOCTh JUIsl TOUCKA, BBIPAOOTKU U MPUHATHS
pemieHuit B o0nactu GU3NKU

OIIK-3. CnocobeH NpuUMEHATh 3HaHHUSA B 00JAacTH WH(POPMAIMOHHBIX
TEXHOJIOTHI, HCHOJb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE  CETH,
IpOTrpaMMHBIE IPOAYKTHI u pecypcsl
MH(OPMaLlMOHHOTEIEKOMMYHUKAaIMOHHON cetn "VHTepHer" (nanee -
cetb  "UMHrepHer") anmsd  pemieHus  3a7ad  podecCHOHATBHOU
JESITEIbHOCTH, B TOM YHUCIJIE HaXOJSAIIMXCS 3a MpejeraMu IpoduiabHOM
MIOATOTOBKH

OIIK-4. CniocoGen onpenensts chepy BHEIPEHUS Pe3yJIbTaTOB HAyYHBIX
UCCIIE/IOBaHM B 00J1aCTH CBOEH MpoecCHOHATBbHON 1EATEIIbHOCTH.
[1K-3. Cnoco0GeH opraHu3oBbIBaTh W IPOBOJUTH HAy4YHBIE
UCCJIEIOBaHMsI B 00JIACTH COJIHEYHOM SHEPTeTUKH.

Pe3ynbTaThl
OCBOCHUS
o0OpazoBarenbHON
nporpammsl (/1K)

VK.1.1. Aunanuzupyem npobiemuvle cumyayuu, UCHOAb3YS CUCMEMHbLU
noox00

VK.1.2. Hcnonvzyem cnocobvl pazpabomxu cmpameauu Oeucmeuli no
O0OCMUICEHUIO Yellu HA OCHOBE AHAIU3A NPOOIEMHOU CUMYayul

VK.2.1. Jlemoncmpupyem 3uanue 2manos HCUSHEHHO20 YWUKAA NPOeKmd,




Memo008 U MeXaHUu3zMo8 YnpasieHus NPOeKmoMm Ha KAHCOOM U3 IManos
VK.2.2. Hcnonv3yem memoobl U Mexanusmvl YAPAGLEHUs NPOEKMOM Ols
peuteHus npoghecCcuoHaIbHbIX 3a0ay

VK-3.1. Jlemoncmpupyem 3nanue memooos Gopmuposarus KOMaHObl U
VYNpasieHust KOMAHOHOU pabomot

VK-3.2. Paspabamvieaem u peaniusyem KOMAHOHYIO cmpamezuio 6
2PYNNo8ol 0esamenbHOCmU 01 O0CMUNCEHUS NOCMABIEHHOU Yelu

VK-4.1. Peoaxmupyem, cocmaensiem U Nepegooum  pasiuyHble,
akademuyeckue mekcmol 8 MoM YUcie Had UHOCMPAHHOM(bIX) A3biKe(ax)
VK-4.2. Ilpeocmasnsem pe3yibmamaoi akaoemuyecKkoll u
npogheccuoHanbHol  OessmenbHOCmuy HA  NYOIUYHBIX — MepPONPUIMUSX,
BKIIIOUASL MEIHCOYHAPOOHbBIE, 8 MOM YUCTIe HA UHOCMPAHHOM(bIX) A3blKe(ax)
VK-5.1. Ananusupyem axcuonocuyeckue cucmembvl, 000CHOB8bIBAC
aKmyanbHoOCmy — UX yuema 8 COYUANbHOM U  NpOheccUuoHanbHoM
83aumooeticmsuu

VK-5.2. Boicmpausaem npogheccuonaibHoe 83aumooeticmeue ¢ yuemom
KVIbMYPHLIX — 0COOeHHOCmell  npedcmasumenell  pasHvlX  MHOCOS,
KOH@eccull u coyuanbHblx epynn

VK-6.1. Oyenusaem ceou JauuHOCMHblE, CUMYAMMUBHbIE, GDEMEHHbBIE
Pecypcol, ONMUMAIbHO UX UCNOIb3Yem Oad YCNeUiHo20 6bINOJHeHUs
npogheccuonanbHuIx 3a0ay

VK-6.2. Onpeoensiem cnocobvl co8epuleHcmeo8anus CcoOCMBEEHHOU
oesmenbHOCMU U ee NPUOPUmMemsl Ha OCHOBE CAMOOYEHKU

VK.6.3. Braoeem UHOUBUOYATILHO 3HAYUMBIMU cnocobamu
camoopeanuzayuyu U - CamMopassumus, svicmpausaem  2UOKYIO
npogeccuonanbHo-00paz08amenbHyo mpaeKmopuro

OIlIK-1.1. 3uaem u wucnonvsyem @ynoamenmanvhvle @usuieckue u
MamemamuyecKue 3aKOHbl, Memoobl

HAaKonJienusl, nepedadu u 0opabomxu ungopmayuu

OIIK-1.2. [Ilpumensem ¢uzuueckue 3aKouvl Ol pewieHus 3a0ay
npogeccuoHanbHou desimenbHOCmU

OIllK-1.3. Jlemoncmpupyem HABLIKU meopemuyecko20 u
IKCNEPUMEHMATILHO20 — UCCIe008AHUS, A  MAKdce  NpeodCmAasieHUs
ungopmayuu OMHOCUMENbHO 00beKmos npogheccuonanbHoll
oesimenbHoCmu

OIIK-1.4. IIposooum nouck u obpabomky uHgopmayuu, HeodX00UMOl
0151 Opeanuzayuu Y4eOHvlX 3aHAMull U NOO20MOBKU MemOOUYeCcKUX|
nocobuii

OIIK-2.1. 3naem u ucnoavzyem memoonl

IKCNEPUMEHMATILHO20 U MEeopemuyeckoe0 UcCie008anus 6 obaacmu
Qusuxu

OIIK-2.2. Opeanuzyem camocmoamenbHyio U KOJIeKMUGHYI0  HAYYHO-
UCCIe008amMeNbCKYI0 0esimelbHOCMb 8 00aacmu hu3uKu

OIIK-3.1. Ocywecmensem 6vl00p UHGOPMAYUOHHBIX pecypcos O
noucka uHgopmayuy 8 COoOmeemcmsuy ¢ NOCMAasieHHolU y4ebHou 3adauel
UCNONBL3YS COBPEMEHHbIE KOMNbIOMEPHblEe CemU, NPOZPAMMHbBLE NPOOYKMbl
U pecypcol UHGBOPMAYUOHHOMENEKOMMYHUKAYUOHHOU cemu "Hnmeprnem"
OIIK-4.1. IIpoexmupyem uHHOBAYUOHHbIE MEXHON02UYECKUE NPOYeCcChbl Ha
OCHO8e  NPOBEOCHHLIX HAVYHLIX  UCCIe008aHUll  ONisl  OalbHeUue20
BHEOPEHUSL 8 C80I0 NPOPECCUOHANLHYIO 0essMeNbHOCHIb\

OIIK-4.2. Hcnonvzyem CNPOEKMUpPOBaAHHbIE UHHOBAYUOHHDLE|
MexXHoNI02UYeCKUe peuleHus 6 obaacmu ceoeli  npogeccuoHanbHol




oesmenbHOCMuU

IIK-3.1. IIpogooum oOyeHKYy COBPEMEHHO20 COCMOAHUA — HAYYHBIX
uccnedosanuii 6 o0nACMU  CONHEYHOU  OHEpeemuKku Ha  OCHO8e
JUMEPAMYPHLIX OAHHBIX.

IIK-3.2. Onpeoensem Hayuuyro npoobiemy u npoeKmupyem uccied08aHue
8 001aCMU COHEYHOU IHEPSEeMUKU.
[IK-3.3. IIposooum meopemuueckue pacuemvl U KCHEPUMEHMATbHDLE
pabomul no uccredosanuio 8 00.1ACMU CONHEYHOU IHEPSEMUKUL.

3HaHus, yMEHUA U
HaBBIKH,
MoJIy4yaeMble B
IIPOLIECCE U3YUEHUS
JUCHUTITUHBI

3HATh OCHOBBI:
1. cucTreMHOro TOAXOJAa M CHCTEMHOTO aHAIN3a B YIPaBICHHH]
IpoLeccaMHu;
2. TEOPETHKO-METOAOJOTMYECKOT0 HAYYHOTO MO3HAHMUS,
3. OCHOBHBIC HANpAaBICHHWSA pa3BUTHA HAYKH W  HAyYHBIX
WCCIIEIOBaHUKA B cdepe TEeXHWYSCKUX 3HAHWKA Ha OCHOBE
CHCTEMHOTO ITOJIX0/1a;

4. MeTonbl SKCIEPUMEHTAIILHOTO U TEOPETHYECKOTO HCCIIEI0BAHMS B

obxactu GU3NKH

5. BbIOOpa MH(POPMALMOHHBIX PECYPCOB AJISl MOUCKA HHPOPMALIUH B

COOTBETCTBMU C TIOCTAaBJICHHOW Y4eOHOH 3amaveil, HCIOIb3Ys
COBPEMEHHBIE KOMIBIOTEPHBIC CETH, MPOTrPaMMHBIC TPOIYKTHI U]
pecypel nH(OPMATMOHHO-TEIEKOMMYHUKAIIMOHHOM cery|
"NuTepuer”

6. OCHOBBI MPOEKTUPOBAHMS HWHHOBAIIMOHHBIX TEXHOJIOTHYECKHUX
MPOLIECCOB HA OCHOBE MTPOBECHHBIX HAYYHBIX UCCIICAOBAHUM s
JalbHEWIIero  BHEAPEHHS B CBOIO  MPO()ECCHOHANBHYIO
JESITEBHOCTh

7. OCHOBBI pa3BUTHS HAyKH M Hay4YHBIX HCCIEIOBaHHHA B cdepe
TEXHUYECKUX 3HAHUH Ha OCHOBE CHCTEMHOTO MOJIX0/1a

8. OCHOBHBIC MPHUHIMIBI HAYYHOTO METOJA U YMETh IPUMEHSTH €ro
B CBOMX WCCIIEIOBAHUIX, OINPEIACIUTh H CHOPMYINPOBATH)
HaydHblE  BONIPOCHl,  KOTOpble  TpeOylT  JajbHEHIIero)
HCCIIEIOBaHHUS

9. TpeboBaHMs U cTaHAAPTH OPOPMIIEHUS HAYYHBIX PabOT, BKITFOYas
NpPaBWJIBHOE IIMTHPOBAHWE W CCBUIKM Ha  HCIOJIB3YyEMYIO
JTUTEPATYPY

10. 3HaTh M COOMIONATH ITHUYECKUE HOPMBI HAYYHOTO HCCIICTOBAHMS,
BKJIFOYast KOH(UICHIMATBHOCTh JaHHBIX M yBaXKEHHE K IpaBaMm|
YYaCTHUKOB HCCIICOBAHHUS

YMerTsb:

1. mOpuMeHSTh CHUCTEMHBIH MOAXOX AJISI PELICHUS] MOCTABJICHHBIX

3a71a4 NpoecCHOHAIBLHOM JesITeIbHOCTH,
2. OpraHm3oBaTh W  OCYINIECTBUTh  CaMOCTOSATENBHYIO U
KOJJIEKTHBHYIO Hay4YHO-HCCIIEJI0BATENBCKYIO JICATEIbHOCTD JIJIs
MONCKa, BEIPAOOTKH U MPUHATHS PEIICHUH B 00JacTu pru3nKu
BBIOMpATH METO/IBI MONTy4eHus] HHpopManuu
4. TPUMEHATH TEOPETHUYECKHE 3HAHWS U NPAKTUYECKUE HABHIKH B
o0nactT WHPOPMALIMOHHBIX TEXHOJOTHUH, IUIS PEUICHUs 3a/1ad
npodecCHOHANBHON AEATENLHOCTH

5. oCymIecTBIATh MOUCK WHPOPMAITUH 10 TIOTYYEHHOMY 3aJIaHHIO,
cOop ¥ aHanM3 [AHHBIX, HEOOXOIMMBIX JJIS PpELICHHs
MOCTaBJICHHBIX 33/1aY;

6. aHaM3MpPOBaTh HUHPOPMAIMIO MO0 OOBEKTY HCCIEIOBAHHUS,
OLICHUBATh JI0CTOBEPHOCTD 3KCIEPHUMEHTAIBHBIX TaHHBIX

7. HCIONB30BAThH CIPOEKTUPOBAHHBIC WHHOBAIIMOHHBIC
TEXHOJIOTHYECKHUE perIeHus B obmactu CBOCH

w

npoheccHoHaIbHON AEATETHHOCTH




Biragers.:

10.

11.

12.

agrwn

10.

11.

MyOJIMYHO MPEICTABISTh CBOM HCCIICIOBATEIBCKUE PE3YJIbTAThI
Y KOMMYHHUITUPOBATH CO CBOMMH KOJUIEI'aMHU B COOOIIECTBOM
aHATM3UPOBATHUH(OPMAITHIO Mo OOBEKTYy WCCIIEIOBAHUA,
OIICHUBATh JIOCTOBEPHOCTh SKCIICPUMEHTAIBHBIX JaHHBIX
BBIOMpAaTh W TPUMEHATH COOTBETCTBYIONIME METONBI cOopa
JAHHBIX,  TakWe  Kak  aHKeTHPOBaHHWE,  HAOJIIOJICHUE,
WHTEPBBIOMPOBAHKE, IKCIICPUMEHT U APYTUC

AHAJIM3UPOBATh  COOpAaHHBIC JAHHBIE C  KCIOJIB30BAHUEM
COOTBETCTBYIOIIUX CTATHCTHYECKMX METOJIOB M MPOrPAMMHOTO
obecrniedueHus

ONpeAeTuTh U CHOPMYIHPOBATH HAy4YHBIC BOIPOCHI, KOTOPHIE
TPeOYIOT NANTbHEHINEero uccaeI0BaHus

CHUCTEMHBIM TOAXOAOM JUIS pELICHHS TOCTAaBICHHBIX 3a/ad
npo(ecCHOHATBHON  JICATSIIBHOCTH  HABBIKAMH  BBITIOJIHSTH
HU3MEPEHHsI CBOMCTB MaTEpHaIOB

MeTOAaMHu cOopa HayYHOU HHPOPMAIUH;

OCHOBAMU HAYYHOI'O MBIIIIJICHUSA

OCHOBaMH HAYYHOU 3TUKU

METOAMKOI HCHONb30BaHUA COBPEMEHHBIX, HPOrPaMMHBIX
NPOAYKTOB  JUIS  PEIICHUS 33aJa4y B  NPOPECCHOHAIBHOM
JeSITENbHOCTH;

pecypcamMu  MH(QOPMALMOHHO-TEJIEKOMMYHUKALIMOHHONW  CETH|
"Untepuer"  ans  pemieHMs  3aAad  MpoQecCHOHANBHON
JESITETBHOCTH, B TOM YHCIIE HaXOISIIUXCS 3a MpeaellaMu
po(hUIHLHON TTOATOTOBKH

HaBbIKaMW BHCAPCHHA PE3YJIbTAaTOB HAYYHBIX I/ICCHGI[OBaHI/Iﬁ B
00J1acTH CBOCH POECCHOHAILHOM e TeILHOCTH

HaBBIKAMU NPOBEICHHS CHUCTEMATHYECKOro 0030pa JIMTepaTypsl
[0 JaHHOM TeMe W YMeTb KPUTUYECKH OLEHHBATh H
aHAJIM3UPOBATh PaHee MPOBEICHHBIEC UCCIIEIOBAHUS

HaBBIKAMH OpraHu3aluud paboThl HaJ  HMCCIENOBATEIBCKUM
MIPOEKTOM, YCTAHOBJICHUE CPOKOB U INIAHUPOBAHHE PECYPCOB
HaBbIKAMH O(OpPMIICHUsSI HAy4YHBIX PaOOT B COOTBETCTBHU C
TpeGOBaHI/ISIMI/I Hay4YHOTI'O CTHUJIA

HaBBIKOM KPUTHYECKH OLICHUBATH JAHHBIE, PE3YJIBTAThl U BBIBOJIBI
HCCIIeIOBaHMS

Kpatkas 1. Tema 1. Ecmecmeosnanue kax cucmema Hayk o npupooe. Memoowt u
XapaKTepPUCTUKA MoOenu HayuHO020 NOZHAHUSL.
yueOHOU 2. Tema 2. Memooonozcus u opeanu3ayusi HAY4YHO20 UCCAEO08ANUSL
JUCIUTIIIMHEI 3. Tema 3 Hugpopmayuonnoe obecneuerue Hay4HO-UCCIE008AMENLCKO2O
npoyecca. Hayunvie omxpovimusi.
4. Tema 4 Memoouxa 8binoiHeHUs HAYYHO- UCCIEO08AMENbCKOU
pabomuol
PazpaboTunku JTIOLEHT MHCTUTYTA BBICOKUX TEXHOJOTHM K.ILH. Jlumyk WM. B.




AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI
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HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OcBoeHHEe OCHOBHBIX MPUHIUIIOB M TEOPHHA (PU3UKHU MOIYIIPOBOJIHUKOB,

JUCIUTLIAHBI a TaKkKe WX TMPUMEHEHHs B pPa3padOTKe © MPOCKTUPOBAHUU
MOJIYTIPOBOIHUKOBBIX MPUOOPOB. DTa TUCIUILIMHA TO3BOJIUT CTYAECHTaM
yIrayOuTh CBOU 3HAHHUS O CBOMCTBAaX MOJYNPOBOJHUKOBBIX MaTepUAlIOB,
U3Y4UTh TPOIECCHl IEpPEeHOca 3apsna, dJICKTPOHHYIO CTPYKTYDY|
MOJYIPOBOJHUKOB M paboTy  NpUOOpOB,  OCHOBAHHBIX  HA
MOJIYTIPOBOTHUKAX

Komnerenmumn, OIIK-1. CrocobeHn mpuMEHATh (yHIaMEHTalbHbIE 3HAHUS B O0JAaCTH

dbopmMupyembie B Gu3uKK JUIA  pelieHHsl Hay4HO-HCCIIEAOBATENbCKUX 337ad, a TakKKe

pe3ynbTaTe BJIQJIETh OCHOBaMH IMEJarorukd, HEOOXOAMMBIMU [JISl OCYIIECTBIICHUS

OCBOCHHSA IPETo/IaBaTEeILCKON AEITEIBbHOCTH

JUCIUATITUHBI [IK-1. Cnocoben ofOecneunBath  (YHKIIMOHUPOBaHHE  OOBEKTOB

IIPOU3BOJCTBA MIEMEHTOB U MOJYJIEH COJIHEYHON SHEPIETUKH.
[1K-2. CnocoGeH opraHu3oBbIBaTh, KOHTPOJIUPOBATH M BHEIPSTH
TEXHOJIOTUYECKHE  MPOIECCHl  MPOM3BOJCTBA  COJIHEYHBIX
HIIEMEHTOB M MOJYJIEH.

Pe3ynbTaThl OIIK-1.1. 3naem u ucnonvsyem ¢yHoamenmanvHovle @uauieckue u

OCBOCHHS MamemamuyecKue 3aKOHbl, Memoobl

oOpa3oBaTenbHOU HaKonieHus, nepeoavu u 0opabomku ungopmayuu

nporpammel (UJK) | OIIK-1.2. [lpumensiem ¢usuueckue 3akouvi Ons peuteHus 3a0ay

npogeccuoHanbHou oesimenbHOCmU

OIllK-1.3. Jlemoncmpupyem HABLIKU meopemuyecko20 u
IKCHEPUMEHMATILHO20 — UCCIe008AHUS, A  MAKdce  NpPeoCmasieHus
ungopmayuu OMHOCUMENbHO 00beKmos npogheccuonanbHoll
desimenbHoCmu

OIIK-1.4. IIposooum nouck u 0b6pabomky uHgopmayuu, HeoOX0OUMOuU
01 Opeanu3ayuu Y4eOHvlX 3aHAmMull U NOO20MOBKU MemOoOU4ecKuX|
nocoout

IIK-1.1. Oyenusaem mexnuueckoe cocmosanue u NPo8oOUm OUASHOCMUKY
NPOU3B00CMEEHHBIX TUHULL 00HEKINOE8 CONTHEUHOU IHEPLEMUKUL.

1IK-1.2. Obecneuusaem npouzeo0cmeeHHble NPOYECccvl 8 COOMEEMcmaue
C MEeXHUYECKUX 3a0anHueM U MexXHUYecKol 0OKyMeHmayuetl.

IIK-1.3.  Obcayscusaem o0bopyoosanue npou3800Cmed  COJHEUHbIX
971eMEeHMO8 U MOOYel.

IIK-2.1. Paszpabamwvieaem u npozrHozupyem 3@oexmusnocms eHedpeHus
MEXHON02UYECKUX peuleHuti npou3eoocmea 21eMeHmos u Mooyel
CONHEUHOU IHEP2eMUKU.

IIK-2.2. ObocHosbieaem u npunumaem mexHoI02U4ecKue peueHus 6
coomeemcmeue ¢ mexHuueckou 0OKyMeHmayuell.

IIK-2.3. Kommpoaupyem cobno0eHue mexHoI02u4ecKux npoyeccos u
NPAsUIbHOU dKCRIyamayuel mexHoi02uiecko2o 060pyo008aHus.
[IK-2.4. T'omosum ucnoinumenei K pabome HA MEXHOI02ULECKOM
000pY008aHUU, BLINOIHEHUIO MEXHON02UYECKUX Onepayull.




3HaHUs, yMEHUA U
HAaBBIKH,
MoJIy4yaeMble B
IIPOLIECCE U3YUEHUS
JUCHUTITUHBI

SHATE:

YMmers:

Bnanern.:

OCHOBHBIC TIPUHIIAITBI paboThI pa3-JIMYHBIX
MOJTYITPOBOTHUKOBBIX ~ MPUOOPOB, TaKUX KaK  JHOJBI,
TPaH3UCTOPBI, COTHEUHBIC OaTapeu U IpyTrue;

CTPYKTYPY M CBOHCTBAa OCHOBHBIX THIIOB (D)yHKIIMOHATBHBIX
MaTepHaioB, B TOM WYHCJIE U1 3JEMEHTOB COJIHEYHOU
SHEPreTUKY,

OCHOBHBIC TEXHOJIOTHUECKHUE CXEMbI MPOU3BOJCTBA HOBBIX
MaTepUaIOB B TOM 4YHUCIE JUIS DJIEMEHTOB COJIHEYHOM
JHEPTEeTHKH,

00JIaCTH IPUMEHEHHS M TIOCJICTHUX TOCTH)KCHUH B 00J1aCTH
MOJIYIIPOBOJTHUKOBON ~ (PM3WKKM ¥ TOJYIPOBOIHUKOBBIX
puOOpPOB

aHAJIM3MPOBATh W pPelIaTh 3aJadd, CBS3aHHBIC C (DU3HKOU
MTOJIYIIPOBOTHUKOB U TIOJIYITPOBOJHUKOBBIX TIPUOOPOB,;
MPOEKTUPOBATh W MOJCIHPOBATH TOJYIPOBOTHUKOBBIC
MPUOOPHI C HCIIOJIB30BAHUEM CIIEITUAITBHOTO TIPOTPAMMHOTO
o0ecrieueHus,

WHTEPIPETUPOBATE ¥ TMPOBOAHWTH AKCIICPUMEHTHI IS
U3yYCHUS XapaKTEPUCTHK TIOJTYIIPOBOTHUKOB u
MOJIYTIPOBOTHUKOBEIX ITPHOOPOB;

aHAJIM3UPOBATh M OIICHUBATh PE3YJbTAaThl HCCIICJOBAHUN U
IKCIIEPUMEHTOB B 00JIACTH MOJIYIIPOBOTHUKOBON (PU3UKH

HaBbIKAMU aHaIM3a M pacyera MOJIyIPOBOJIHUKOBBIX
CHUCTEM;

HaBbIKaMU pabOThl B KOMaHJI€ U COBMECTHOI'O MPOBEACHUS
UCCIIeIOBaHUM ¥ pa3pabOTOK  MOJYNPOBOJHUKOBBIX|
puoOOpPOB;

HaBBIKAMU CaMOCTOSATEIBHOTO O0YUYEHHUSI U YCBOCHHSI HOBBIX|
3HaHUHI U TEXHOJIOTHI B obnactu ¢bu3uky|
MIOJIYTIPOBOTHUKOB

Kpatkas
XapaKTEpUCTHKA
yueOHOU
JVCLUTUTMHBI

Tema 1. Ochosbl nonynpo8oOHUKOBOU uU3UKU
Tema 2. [lepenoc 3apsioa 8 nonynpo8oOHUKAX
Tema 3. Jlecuposarue nonynposoOHUK08

Tema 4. I[lonynposooHukossie npubopul

Tema 5. Pomonuxa u ONMOINEKMpPOHUKA

Tema 6. Hanocmpykmypbl u HOGble Mamepuaibl

Pazpaborumnku

['punenko Kpuctuna AnekcanaposHa, HayuHblld coTpyaHUK HOLL «YMHbIE
MaTepuainbl 1 onoMeauIHckue npuwioxernus» bOY um. U. Kanra
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HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus
JUCLUIUIMHBI

OBnaseHre  OOYYArOIIMMHKCS ~ 3HAHUSMH O  TEXHOJIOTHYECKOM
MpEeANPUHUMATENILCTBE, METOIaX TeHEPALlMU TEXHOJIOTMYECKUX UIEH, UX
TpaHcopMali B MPOAYKTHl W MOCHEAYIOU[as KOMMepLHUaIr3aus
POJYKTOBBIX PEIICHUH.

Komnerenimm,
dbopmHpyemMbIC B
pe3ynbTaTe
OCBOGHUS
JUCITUTLIAHBI

VYK-1. CrocobeH OCyIIeCTBIATh KPUTHYECKHH aHaIu3 MPOOJIEMHBIX
CUTyalluii Ha OCHOBE CHUCTEMHOIO IMOJXOJa, BhIpabaThIBaTh CTPATErHIO
JIEHCTBUAN

VK-2. Cnoco0eH ynpaBisTh IPOEKTOM Ha BCEX 3Tallax €ro >KU3HEHHOI'o
IUKJTa

YK-3. CrnocoGeH opraHu30BBIBATH M PYKOBOAUTH PAOOTON KOMaHJIbI,
BbIpabaThiBasi KOMaHAHYIO CTPATETHIO NIl AOCTIIKEHHUS MOCTaBICHHOU
(1%

VK-4. CnocobeH mpuUMEHSTh COBPEMEHHBbIE KOMMYHHKATHBHBIC
TEXHOJIOTMM, B TOM 4YHCJIC Ha HWHOCTPAaHHOM(BIX) s3bIKe(ax), IS
aKaJeMUYECKOT0 M MPO(heCCHOHATLHOTO B3aUMOJICHCTBHUS

VK-6. Crnocoben ompenensiTb U peaqu30BbIBaTb  IPUOPUTETHI
COOCTBEHHOM JI€ATENBHOCTH M CIIOCOOBI €€ COBEpPUICHCTBOBAHUS Ha
OCHOBE CaMOOIIEHKU

OIIK-2. Cnocoben B cdepe cBoell mpodeccHnoHAIBHON AeSITeTbHOCTH
OpPraHU30BBIBaTh  CAMOCTOSITEJIBHYIO M KOJUIGKTUBHYIO  HAy4yHO-
WCCIIEIOBATEIBCKYIO ESITETFHOCTD ISl TOUCKA, BBIPAOOTKH U TIPUHSTHS
peleHuii B o0nacti Gpu3nku

OIIK-4. CriocoGen onpenensts chepy BHEIPEHUS Pe3yIbTaTOB HAyYHBIX
UCCIIeIOBaHMM B 00J1aCTH CBOEH MpohecCHOHAIbHON AEATEIbHOCTH.
[IK-1. Cnocoben oOecrieunBath  (PyHKIIMOHUPOBAHHUE  OOBEKTOB
IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COIHEYHOI SHEPreTUKH

[1K-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJHUPOBATb M BHEAPATH
TEXHOJIOTUYECKHE TMPOLECChl MPOM3BOJCTBA COJIHEYHBIX 3JIEMEHTOB H
MOJTYJIEH.

[1K-3. CnocobeH opraHu30BbIBaTh M TMPOBOJAMTH HAy4YHbIE
WCCIICIOBaHMSI B 00JIACTH COJIHEYHOM YHEPTETHKH.

Pesynbratsl
OCBOCHHS
o0Opa3oBaTenbHOI
nporpammsl (MJIK)

VK.1.1. Aunanuzupyem npobnemuvie cumyayuu, UCHOAb3VSL CUCMEMHDIL,
nooxoo

VK.1.2. Hcnonvsyem cnocobvl pazpabomxu cmpamezuu Oetcmeull no
OOCMUICEHUIO Yel HA OCHOBE AHAIU3A NPOOIEMHOU CUMYayuu

VK.2.1. [lemoucmpupyem 3uanue 3manog HCusHeHHO20 YUKIA NPOeKmd,
MEMOO08 U MEXAHUZMOB YNPABIEHUS NPOEKMOM HA KAXCOOM U3 IMANO08
VK.2.2. Hcnonvzyem memoobi U Mexanuzmvl YNpasieHus npoeKmom O
pewenust npopeccUoHaIbHbIX 3a0a4

VK-3.1. [lemoncmpupyem 3nanue memooo8 (hopmuposanus KOMAaHowl U,
YNpasieHust KOMaHOHOU pabomou

VK-3.2. Paspabamvieaem u peaniusyem KOMAHOHYIO CMpameuro §
2PYynnosotl dessmenbHoCmu 0Jisi 00CMUICEHUsL NOCMABIEHHOU Yeu

VK-4.1. Peoakmupyem, cocmagisem u nepesooum paziuyHvle aKaoemu-
yeckue mekcmsl 8 MOM YUCLe HA UHOCMPAHHOM(bIX) s13blKe(ax)

VK-4.2. Ilpedocmaensem pe3yiomamvl axaoemuueckou u npogeccuo-




HANbHOU — 0esImeNbHOCMU  HA  NYONUYHBIX  MEpONPUSMUAX,  BKII0YAs
MeANCOYHAPOOHBLE, 8 MOM HUCTE HA UHOCMPAHHOM(bIX) A3bIKe(ax)
VK-6.1. Oyenusaem c60ou Jau4HOCMHblE, CUMYAMUBHbIE, BPEMEHHbILE
pecypcol, ONMUMAIbHO UX UCNOAb3Yem Ol YCNeulHo20 6blNOIHEeHUs
npogheccuonanbHuIX 3a0ay
VK-6.2. Onpeoensiem cnocobvl co8epuleHcmeosanus coOCmMEeHHOl,
oesmenbHOCMU U ee NPUOPUmemvl Hd OCHO8E CAMOOYEHKU
VK.6.3. Braoeem UHOUBUOYATILHO SHAYUMBIMU cnocobamul
camoopeanuzayuyu U - CamMopassumus, gvicmpausaem  2UOKYIO
npogheccuoHanbHo-06pa308amenbHyI0 MpaeKmopuio
OIIK-2.1. 3unaem u ucnonv3yem memoobl OIKCHEPUMEHMANbHO20 U
meopemuueckoeo ucciedosanus 6 obracmu QuuUKu
OIIK-2.2. Opeanusyem camocmosmenvHylo U KOJLIEKMUBHYIO HAYYHO-
1CCe008aMENbCKYI0 OeSIMENbHOCb 8 001aCmU (PU3UKU
OIIK-4.1. IIpoexmupyem uHHOBAYUOHHbIE MEXHONIO02UYECKUe NPOYECChl Hal
0CHOBE NPOBEOEHHBIX HAYUHBIX UCCIe008AHUL 01 OANbHelUe20 6HeOPeHUs
6 6010 NPOGhecCUOHATLHYIO 0esimeNbHOCb
OIIK-4.2. Hcnonvzyem  cnpoekmupogaHHuvle  UHHOBAYUOHHbIE — MeX-
HoN02UYeCKUe pewleHUuss 6 obaacmu  ceoell NpogeccuoHanvbHol  Oes-
menbHoOCmU.
[IK-3.1. [lposooum oyeHKy COBPEeMEHHO020 COCMOSAHUSA HAYYHBIX UC-
C1e0068aHUll 8 0O1ACMU COTHEYHOU IHEeP2eMmUKU Ha OCHOGe JUMepPamypHbIX
OaHHbBIX.
[IK-3.2. Onpeoensiem nayunyio npobiemy u npoexmupyem uccied08anue 6
001aCMU CONHEYHOU IHEP2eUKU.
/IK-3.3. Ilpoeooum meopemuueckue pacuemvl U IKCHEPUMEHMATbHbIE
abombl No UCCIe008AHUI0 8 00IACMU COIHEYHOU YHEPeMUKU

3HaHUsI, yMEHUS U
HaBBIKH,
HOJIy4aeMbIe B
IPOLECCE U3YUEHHS
JUCLIUTUTMHBI

3HaTh:

1. MeTonabl CUCTEMHOTO M KPUTHYECKOTO aHalIn3a; METOJUKH
pa3pabOTKK CTpaTeruu JEHCTBUM JJIS BBISBICHUS W
pelIeHus MpoOJIeMHON CUTYaIlNH;

YKA3HEHHBIN [IUKJI MTHHOBAIMOHHOTO MPOEKTA,;

3. Bce cdeprl MOTEHIMAIBLHOTO MPAKTUYECKOTO MPUMEHEHHS]
pe3yJIbTaTOB HAYYHBIX UCCIEA0BaHM; KoHUEenuuw HaydHo-
texHojornueckoi naunuatuBsl (HTU) PO; peiaku HTH.;

4. OCHOBHBIC IPUHITUIIBI U KOHIICTIIINH TTPEANMPUHUMATEIHCTBA,
BKJIIOYAsi CO3[aHUE U pa3BUTUE CTapTamoB, OW3Hec-
MOJICIUPOBAaHNE, TMOWUCK (UHAHCHPOBAHUS U YIPABIICHHUE

N

pucKkaMu
5. TEXHUYECKYI0 DJKCIEepPTH3y B CBOEH MpodeccroHANIbHOM
obmacti,  4TOOBI  YyCIEHNIHO  MNPUMEHATh €€ B

MpeANPUHUMATEIbCKOM 1eATEeIbHOCTH

6. Kak UWACHTU(GUIMPOBATH IOTEHLUUAIbHBIE PUCKH CBOEH
MpEeANPUHUMATEIbCKON JEsITeNTbHOCTH M pa3padaThiBaTh
CTpaTErnu NX MMHUMHU3ALNH

7. TOHUMAaTh IIPaBOBBIE " (uHaHCOBbBIE aCIEKTHI
NpEeINpPUHUMATENbCTBA: CTYACHT JOJDKEH HMMETh 0a30Boe
MMOHMMAaHHE MPaBOBBIX U (PMHAHCOBBIX aCMEKTOB, CBS3aHHBIX
C CO3JIaHUEM U YIPABIECHUEM NPEAIPUITHEM

Y MeTs:
1. mpuUMEHATh METOMBI CUCTEMHOIO MOAX0AA U KPUTHUECKOTO

aHajgM3a  NpPOOJIeMHBIX  CUTyaluii;  pa3pabarhiBaTh




Bnanern.:

w

CTpaTeTHIO JCUCTBUI, MPUHUMATh KOHKPETHBIC PEIICHUS
IUIs €€ pean3allii;

BBIICJIATh HAYYHYIO M DKOHOMHYECKYIO MpOOJIeMy H
CTaBUTh KOHKPETHYIO 33/1a4y JJIsl €€ PELICHHUS;
TCHEePHPOBATH Ui HHHOBAIIMOHHBIX IIPOJTYKTOB
pa3pabarbiBaTh  OW3HEC-TUIAaHBI:  YMEHHE  INPOBOAMTH
WCCIICIOBAHMsI PHIHKA: CTY/CHT JIOJDKCH yMETh cOOMpaTh U
aHaM3UpOBaTh  JAHHbIE O  pBIHKE, KOHKYpPEHTaXx,
noTpeOuTeNsIX W TpeHAax,  4ToObl  NPUHHUMATh
000CHOBaHHBIE PEUICHUS

a¢pdexTuBHO paboTaTh B KOMaHAE, COTPYIHUYATH C
pa3UYHBIMU  CICLUMAINCTAMA W YMETb JICIIETHpPOBATh
3aaun

TCHEPUPOBATh HOBBIE WJECH, HAXOIUTh HECTaHJAPTHHIC
pereHwst MpooJieM H OBITh OTKPBITHIM K HHHOBAIIASM
TUTAHUPOBATh, OPTaHW30BBIBATH W KOHTPOJIUPOBATH CBOIO
MPEIIPUHIMATEIbCKYIO JeSITeIIbHOCTD, a  TaKxke
NPUHUMATh CTPATETHYCCKHUE PEIICHHS

METOAOJOTUEH CHCTEMHOTO M KPUTHYECKOTO aHau3a
MPOOJIEMHBIX CUTYyalluid; METOJIMKAMH IOCTAaHOBKH LIEJH,
OTpe/CIICHUsI CIIOCOOOB €€ JOCTHXKCHHS, pPa3padOTKH
cTpaTerui neriCTBUM;

HaBBIKAMH CO3JaHUSI W OINHCAHHUS TIPOSKTHOW HJIEH,
HaBbIKaMU Pa0OTHI C HAYYHOW JUTEPATypOil Ha PYCCKOM U
aHTIINHCKOM SI3BIKaX;

HaBbIKAMHU pa3pabOTKU CTpPaTeTUU  CO3JaHUS/Pa3BUTHS
WHHOBAIIMOHHOTO MPEINPUATHS; HHCTPYMEHTAMHU aHalln3a
KOHKYPEHTOB U PHIHKOB

HaBBIKAMH  TIPE3EHTAllMU: CTYACHT JIOJDKEH  YMETh
3¢ (}HEeKTHBHO KOMMYHHUIIMPOBaTh C MOTEHIHATbHBIMH
WHBECTOpPaMH, NMapTHEpaMHU U KJIMEHTaMH, a TaKKe yYMETb
MPE/ICTaBIATh CBOM HUJEH W TPOEKThl B YOETUTEIbHOI
dhopwme;

HaBBIKAMH TIPOJIAX: CTYJEHT JOJDKEH yMeThb 3(P(dEeKTHBHO
MPOJaBaTh CBOU MPOIYKTHI WIIM YCIYTH, yOeK1as KIIMEHTOB
B UX IIEHHOCTH U MPEUMYIIECTBAX

QHATUTUYECKUMU HaBBIKAMHU: CTYJEHT JIOJDKEH YMETh
aQHAJM3UPOBATh PHIHOYHBIE TPEHJbI, KOHKYPEHTHYIO CPEIy
U Apyrue GaKkTophl, BIUSIONINE HA YCIEX €ro MpeanpHsITHS
HaBbIKAMH KOMMYHHUKAIIUU: CTYACHT JIOJDKEH yMETh
3(PEKTUBHO M SICHO BBIPAKATh CBOM MBICIIM M HUJCH, a
Takke OBITh  XOPOIIMM  CIIyIIaTelIeM, CIOCOOHBIM
yIaBIUBaTh ¥ MOHUMATh HHYOPMAIIMIO OT APYTUX JHOJCH

Kparkas
XapaKTepUCTUKA
yaeOHOMH
JUCITATITUHBI

Tema 1. Oxocucmema mexHONOSUUECKO20 NPEONPUHUMAMENLCMEA 6
Poccuu u 3a pydexcom,;

Tema 2. [enepayusa udeu UHHOBAYUOHHBIX NPOOYKMOG,  dMANbI
NPUKIAOHOU pA3pAOOMKU UHHOBAYUOHHO20 NPOOVKMA,

Tema 3. Hayunas wuoes unnosayuonnoeo npooykma: HUP, OKP,
HUOKP;

Tema 4. Uncmpymenmuvl uHaHcuposanus UHHOBAYUOHHBIX NPOEKMO8 U
UHCIMUMYMbL NOOOEPIHCKU MEXHOI02UYECKUX NpeOnpuHumMamenetl,




Tema 5. Komanoa unnoayuoHno2o npoexma,

Tema 6. busnec — mooenvb, mooenb MmoHemuzayuu u OU3HeEC-NIAH
UHHOBAYUOHHO20 NPOEKMA;

Tema 7.Mapkemuneogas cmpame2us UHHOBAYUOHHO20 NPOEKMA,;

Tema 8.Oxpana unmeniekmyaibHoU cOOCMEEHHOCU,

Tema 9.1lpezenmayusi UHHOBAYUOHHO20 NPOEKMA.

PazpaboTunku

UIucesuu A.B., mapkeronor HOLl «Ymuble MmaTepuansl 1 OMOMEIULIUHCKNE

npusioxenus» bOY um. M.Kanra.




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Du3uxka HaHOMamMepuaLo8 u HaHOCMPYKMYP»
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

I/I3yT-I€HI/Ie (1)I/I3I/I‘ICCKI/IX OCHOB HCIIOJIb30BAaHUSA HAaHOMATCpHUAJIOB B

JUCIUTLIAHBI Pa3IMYHBIX TPUIIOKEHUSX.
Komnerenuu, OIIK-1. CriocobeH mpuMEHATHh (yHIaMEHTAIbHBIC 3HAHUS B 0O0JACTH
dbopmupyembie B bu3MKM i1 pelieHHs Hay4YHO-HCCIIEOBATENbCKUX 3a/ad, a TakKkKe
pe3yibTare BJIAJICTh OCHOBAMHU IIE€JArOTUKH, HEOOXOIMMBIMHU Ui OCYIIECTBICHUS
OCBOEGHUS MPenoaaBaTebCKON AeITeTbHOCTH
JVCIIATUTHHBI OIIK-2. Cnocoben B cdepe cBoell mpodeccHOHATbHON AEATEIbHOCTH
OpraHU30BBIBATH  CaMOCTOSITENIBHYI0O U KOJUIGKTHBHYIO  HAay4YHO-
HCCIIEIOBATEIBCKYIO JESITEIbHOCTD IS TOUCKA, BHIPAOOTKH U TPHHSTHUS
penieHui B 06J1acTi (GU3UKH
[IK-1. Cnocoben ob0ecrneunBarth  (YHKIIMOHHPOBAHHE  OOBEKTOB
IIPOU3BOJICTBA MIEMEHTOB M MOJYJIEH COJIHEUHON YHEPTrEeTUKU
[IK-2. CrnocobeH OpraHu3oBbIBaTh,  KOHTPOJHUPOBATb M BHEAPATH
TEXHOJIOTUYECKHE TPOIECCHl MPOM3BOJCTBA COJIHEYHBIX JJIEMEHTOB H
MOJYJIEN.
IIK-3. CnocobGeH opraHu3oBbIBaTb W IPOBOJUTH HAy4yHBIE
MCCJICTOBAHMsI B 00JIACTH COJTHEUHOM SHEPreTHKU.
Pe3ynbTaTel OIIK-1.1. 3naem wu ucnonvsyem @yHoamenmanvhsvlie Guzuueckue u
OCBOCHHS MamemamuyecKue 3aKOHbl, Memoobl HAKONIEHUs, nepeoaydu u 0opabomru
oOpa3oBaTenbHON unpopmayuu
nporpammel (UJIK) | OIIK-1.2. [lpumensiem ¢usuueckue 3akouvi Ons peuieHus 3a0ay

npogeccuoHanbHou desimebHOCmU

OIllIK-1.3. Jlemoncmpupyem HABLIKU meopemuiecKozo u
IKCHEPUMEHMATILHO20 — UCCIe008AHUS, A  MAKdce  NpPeoCmAasieHuUs
ungopmayuu OMHOCUMENbHO 00beKmos npogheccuonanbHoll
desimenbHoCmu

OIIK-1.4. IIposooum nouck u 0bpabomky uHgopmayuu, HeoOX00UMOuU
01 Opeanu3ayuu Y4eOHvlX 3aHAMul U NOO20MOBKU MemOOU4eCcKuUX|
nocoout

OIlIK-2.1. 3naem u ucnonv3yem Mmemoobl IKCNEPUMEHMATLHO20 U
meopemuyecko2o uccied08anus 8 obnacmu usuxu

IIK-1.1. Oyenusaem mexuuyeckoe coOCmosiHue U NPo8oOUmM OUASHOCMUK))
NPOU3BOO0CHMEEHHBIX TUHULL 00BEKIMO8 COITHEYHOU IHEPLeMUKUL.

1IK-1.2. Obecneuusaem npouzeo0cmeeHHble NPOYeccybl 8 COOMEEMCmaue
C MEeXHUYECKUX 3a0anHueM U MexXHUYecKol 0OKyMeHmayuetl.

IIK-1.3.  Obcayscusaem o0bopyoosanue npou3800CmMed  COJHEUHbIX
971eMEeHMO8 U MOOYIel.

IIK-2.1. Paszpabamwvieaem u npozcro3upyem 3@oexmusnocms eHedpeHus
MEXHON02UYECKUX peuleHull Nnpousso0cmea dJ1eMeHmos u Mmooyiell
CONHEUHOU IHEP2eMUKU.

IIK-2.2. ObocHosbieaem u npunumaem mexHoI02U4ecKue peueHus 6
coomeemcmeue ¢ mexHuueckou OOKyMeHmayuell.

IIK-2.3. Konmpoaupyem cobno0eHue mexHoI02Uu4ecKux npoyeccos u
NPAsUIbLHOU dKCRIYyamayuel mexHoi02uiecko2o 060pyo008aHus.

IIK-2.4. T'omosum ucnoanumeneii K pabome HA MeEXHOI02ULECKOM
060pY008aHUU, BLINOIHEHUIO MEXHON02UYECKUX Onepayull.




[IK-3.1. Ilposooum oyeHky COBPEMEHHO20  COCMOSHUS — HAYYHBIX|
uccie0o6anull. 6  001acmu  COIHEeYHOU  dHEpeemuKku Ha  OCHO8e
1umepamypHviX OAHHUBIX.

3HaHUsI, yMEHUS U
HaBBIKH,
I0JIy4aeMbIe B
npolecce U3y4eHHsl
JUCLUIUIMHBI

3HATB!

1. ocHOBHbBIE NOHATUS MaTEpUATIOBEIECHUS; TUIIBI MAaTEpPHUAJIOB
M HX CBOWCTBA; BHIBl YHOPSJAOYEHUS; TPHUMEHEHHE
pa3IUYHbIX MaTepHaloB; OCHOBBI CHMHTPOHUKY;
MPUMEHEHHE YCTPOWCTB CIHHTPOHUKHU; XAPAKTEPUCTHKH H
IIPUMEHEHHE HAaHOYACTHII, TOHKUX IUICHOK;

2. CTPYKTYpY ¥ CBOWCTBA OCHOBHBIX THMOB ()YHKIIMOHAJIBHBIX
MaTepuajoB, B TOM YHCJIE Ul 3JIEMEHTOB COJHEYHOU
SHEPreTUKY,

3. OCHOBHBIE TEXHOJIOTUYECKHE CXEMBbl NMPOU3BOACTBA HOBBIX|
MaTepuajioB B TOM 4YHUCIE JUIS 3JIEMEHTOB COJIHEYHOM
SHEPreTUKY,

4. OCHOBHBIE THUIIBI O0OPYIOBAHUS M OCHACTKU JUISL CO3AAaHUS
AJIEMEHTOB COJTHEYHOUN SHEPTeTHKH

5. (usuKo-MexaHHUECKue, IIOBEPXHOCTHBIE,
AJIEKTPOMArHUTHBIE CBOHCTBa (bYHKIMOHATBHBIX
MaTepuajioB, B TOM 4YHCIE, JUI1 3JIEMEHTOB COJIHEYHOM
SHEPreTUKY,

6. OCHOBHBIE THUIIBI UCTIBITAaHUIN (GYHKLINOHAIBHBIX
MaTepHalioB, B TOM WYHCJIE JUIA D3JEMEHTOB COJIHEYHOU
SHEpreTUKY,

7. OCHOBHBIE CBSI3U MEXKAY CTPYKTYpOH MaTepualioB W
TEXHOJIOTUYECKUMHU  TpolleccaMM,  00ecreurBaloUIMMU
3aJJaHHbIe CBOWCTBA (DYHKIMOHAIBHBIX MaTEPUAIOB, B TOM
qucye Ui SJIEMEHTOB COJTHEYHOM SHEPreTUKH;

8. ocobeHHocTH  00pa3oBaHUST W BEACHUS  HAYYHOU
NesITeIbHOCTH B Pa3HBIX CTpaHax

Ymers:

1. uHTepmpeTHpoBaTh CTaTMYECKHE M AMHAMUYECKUE SBICHUS
Y pa3InyaTh pa3InYHbIe TUITBI MAaTEPHAJIOB;

2. TpPUMEHATh NOJYYEHHbIE 3HAHUA B JAPYIMX HPEIMETHBIX
00JacTaX;

3. TMOHMMAaTh OCHOBHBIE THIIbl B3aUMOJEHCTBUS (IUIIOJIbHBIE,
CHUH-OpOUTANbHbIE, OOMEHHBIE B3aUMOJICHCTBUS) U UX
BIIMSIHUE Ha TUIIBI YIOPSI0UEHUS,

OIMCHIBATH (POPMHUPOBAHNE CBOHCTB MaTEPHAJIOB,;

CBSI3aTh TEMIIEPATYpPHYI0 W MAarHUTHYIO TOJSPU3AIHIO,

AQHU3OTPONHIO M C KPUCTAITMYECKOU CTPYKTYpoil, hopMoit

U COCTaBOM MaTepHaoB;

6. TOHATH NMPUUMHY (POPMHUPOBAHUS CBOWCTB B Pa3ITHYHBIX

TUIAX MaTepUasoB;

onucath 3G(HeKThl amsITi HOpMBI;

8. umMmeTh 6a30Boe MoHMMaHUe ONOPU3NKH (PEHOMEHOIOTUS U
MIPUMEpHI) ;

9. mpoBOAWTH IPYMIIOBBIEC SKCIIEPUMEHTAIbHbIE PA0OTHI

ok~

~

Brnaners.

=

YMCHHUEM aHAJIIM3UPOBATDH 3KCIICPUMCHTAJIBHBIC TaHHBIC

2. HaBBIKAMU BBIIOIHSITH N3MCPCHUA CBOMCTB MaTCprajioB




3. YMEHHEM HHTEPHPETHUPOBATh pPE3yIbTaThl H3MEPEHUH WU
OIIPEJIEATh CBOMCTBA MaTEPUAJIOB

4. HaBBIKOM pPa3pabOTKU SKCIEPUMEHTOB IO OIPENEIECHUI0
CBOMCTB MaTepHuasoB

5. HaBbIKAMU COCTABJIEHUS KOMIUIEKCHBIX 3KCIIEPUMEHTOB C
IIOIIArOBBIMU MHCTPYKIUSIMU UX IIPOBEICHHUS.

Kparkas 1. Hawnocnou: epaghen u 2D mamepuansi
XapaKTePUCTHKA 2. Venepoouvie nanompybxu u noiumepHvie KOMNO3UmMbl
yueOHOU 3. Hamnouepnuna uz memannos oisa neuamu
JUCLUIUIMHBI 4. Macnumnvle HaHOCMPYKMypbl
5. Manunynuposanue MUKpo- u HAaHOPA3IMEPHbIMU 0OBbEKMAaMU
6. Hanocencopwi
7. Hanomembpanvi u cmpykmypul ¢ ynops004eHHbIMU HAHONOPaAMU
Pa3zpaboruuku ['punienko K.A., k..-M.H., HayYHBII COTPYIHUK C YYEHOU CTENEHBIO

kanauaat Hayk bOY um. 1. Kanra




AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«MamepuaﬂoeedeHue U mexnojiocuu Hanomamepuaios»

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus
JUCLUIUIMHBI

OBnajieHue CTyJAEHTAaMU 3HAHUUA O KOHUENTYaJbHBIX 3aKOHOMEPHOCTSX
(GOpMUPOBAaHUS CTPYKTYPHl HOBBIX (YHKIIMOHAJIBHBIX MAaTEPHUAJIOB,
O3HAaKOMJICHME€ C  aKTyaJbHbIMH  MpoOJieMaMH  COBPEMEHHOTO
TEOPETHYECKOTO M DKCIIEPUMEHTAILHOTO  MaTepUAIOBEJCHUS B
Poccuiickoit ®denepanrivi, ¢ HOBBIMM TEOPETHUYECKHMMHU NOAXOJAMHU U
NpPUHIMIIAMUA  JIM3aiiHA MaTepUaJioB C 3aJlaHHBIMU  CBOMCTBaMH,
COBPEMEHHBIMH  TEXHOJOTHSMH  TPOM3BOJCTBA U  00pabOTKH
HaHOMaTepHAIOB, (OPMHUPOBAHWE MHPOBO33PECHHS HAa OCHOBE 3HAHHS
pOJIM HAYKH U TEXHUKH B Pa3BUTHUHU OOIECTBA; BOCIUTAHHUE HABBIKOB
KYJBTYpbI MPOU3BOJICTBA HAHOMATEPUATIOB C YUETOM JKOJIOTHUECKUX U
SKOHOMMYECKHUX aCIEKTOB

Komnerenmumn,
dopmupyemble B
pe3ynbTaTe
OCBOCHUS
JUACIIUILIAHBI

OIIK-1. CrocobeHn mpuMEHATh (yHIaMEHTalbHbIE 3HAHUS B O0JAaCTH
Gu3MKK U1 pelIeHMs] Hay4YHO-UCCIIEOBATENbCKUX 3a/ay, a TakKkKe
BJIQJIETh OCHOBaMH IMEJaroruku, HEOOXOAMMBIMU JJISl OCYIIECTBIICHUS
MPEIOJABATENBCKON IEITENBbHOCTH

OIIK-2. Cnocoben B cdepe cBoed mpodeccnoHalbHON AeITeTbHOCTH
OpraHU30BBIBATH  CaMOCTOSITENIbHYIO U KOJUIEKTUBHYIO  HAay4HO-
HCCIIEIOBATENBCKYIO JACSITENbHOCTD ISl IOMCKA, BBIPAOOTKU U MPUHSATHUS
pelieHuit B o0nactu GU3NKU

[IK-1. Cnocoben of0ecneunBath  (YHKIIMOHUPOBaHHE  OOBEKTOB
IIPOU3BOJICTBA MIEMEHTOB M MOJYJIEH COJIHEUHON YHEPTrEeTUKHU

[1K-2. CrnocobGeH oOpraHu30BHIBATH, KOHTPOJIUPOBaTh U BHEAPSTH
TEXHOJIOTHYECKUE TIPOIIECCHl MPOU3BOJCTBA COJIHEUHBIX DJIEMEHTOB H
MOJYJIEN.

I1K-3. Cnoco0GeH opraHu3oBbIBaTb W IPOBOJUTH Hay4yHBIE
UCCJIEIOBaHMsI B 00JI1aCTH COJIHEYHOM SHEPTeTHUKH.

Pe3ynbrarsl
OCBOCHHS
o0Opa3oBaTenbHOI
nporpammsl (MJIK)

OIIK-1.1. 3naem u ucnonv3dyem @ynoamenmanvhvle @uauyecKue u
MamemamuyecKue 3aKOHbl, Memoobl HAKONIEHUs, nepeoaydu u 0opabomru
ungopmayuu

OIIK-1.2. [Ilpumensiem ¢uzuueckue 3aKoubl 0N peuwleHuss 3a0ay
npogeccuoHanbHou OesimeibHOCmU

OIIK-1.3. Jlemoncmpupyem HABbIKU meopemu4ecko2o U
IKCNEPUMEHMATILHO20 — UCCIe008AHUA, A  MAKdce  NpeoCmasieHus
ungopmayuu OMHOCUMENLHO 00beKmog npogeccuonanvroll
oesamenbHOCmu

OIIK-1.4. IIposooum nouck u 0bpabomky unHgopmayuu, HeoOX0OUMOu
Ol Op2anu3ayuu yYeOHbIX 3aAHAMUN U HNOO20MOBKU MemoOUdecKuXx|
nocoout

OIIK-2.1. 3unaem u ucnonvzyem Mmemoovl 3IKCHEPUMEHMATLHO20 U
meopemuyecko2o uccied08anus 6 obnacmu usuxu

IIK-1.1. Oyenusaem mexuuyeckoe coCmosiHue U npo8ooOUm OUASHOCMUK))
npoU3600CMEEHHBIX JUHUL 00BEKMOB8 COHEYUHOU IHEPLeMUKIL.

IIK-1.2. Obecneuusaem npouzeo0cmeeHHble NPOYECcybl 8 COOMEEMCmaue
C MEXHUYECKUX 3a0aHUeM U MeXHUYeCKol OOKYMeHmayuell.

IIK-1.3.  Obcayscusaem o0bopyoosanue npou3800Cmed  COJHEUHbIX
9/1EMEHMO8 U MOOYIell.




IIK-2.1. Paszpabamvieaem u npocrHo3upyem 3@@eKmusHocms 6HeOpeHUs.
MEXHONO0SUYECKUX PpeuleHuti Npou3so0cmea 21emMeHmos u Mooynel
COIHEYHOLL IHEP2EMUKU.
IIK-2.2. Ob6ocHosbigaem u npunumaem mexHoI02U4ecKue peuleHus 8
coomeemcmaue ¢ mexHuuecKol OOKymeHmayuetl.
IIK-2.3. Koumponupyem cobao0eHue mMexHOI02UYeCKUX Npoyeccos8 u
NpABUNbHOT dKCHIyamayuerl mexHoi02Uyecko2o 000py008aHuUsl.
IIK-2.4. Tomosum ucnonnumeneii K pabome HA MEXHOIOSUYECKOM
000pY008aHUU, BLINOIHEHUIO MEXHON0SUYECKUX Onepayuli.
/IK-3.1. Ilposooum oyenKy COBPEMEHHO20  COCMOSAHUSL — HAYYHBIX
uccredosanull 6  001ACMU  CONTHEYHOU  JdHepeemuKu Had  OCHO8e
TumepamypHvix OaHHUBIX.

3HaHUs, yMEHUA U
HaBBIKH,
MOJTy4yaeMbIe B
IIPOLIECCE U3YUEHUs
JUCIUATITUHBI

3HATh:

1. OCHOBHBIE TEXHOJIOTHYECKHE CXEMBbI MPOU3BOJICTBA HOBBIX|
MaTepuajioB, B TOM WYHCJIE [JIsi 3JIEMEHTOB COJHEYHOM
SHEPTETUKHU;

2. CTPYKTYpYy U CBOMCTBAa OCHOBHBIX THUIIOB (DYHKIIMOHAJIBHBIX
MAaTepHaJIOB, B TOM YHCJE [JIsl 3JIEMEHTOB COJIHEYHOM]
SHEPreTUKU;

3. OCHOBHBIC TEXHOJIOTUYCCKUE CXEMBI TMPOU3BOJACTBA HOBBIX|
MaTepyaJioB B TOM 4YHCIE [JIi DSJEMEHTOB COJIHEYHOM
SHEPTETUKH,

4. OCHOBHBIE TUIBI 000OPYIOBaHUS U OCHACTKHU JJISi CO3/IaHUSA
3JIEMEHTOB COJIHEYHOM YHEPTETUKH

5. (uUBUKO-MEXaHUYECKHE, MTOBEPXHOCTHBIE,
3JIEKTPOMArHUTHBIE CBOMCTBa (YHKIIMOHATBHBIX
MarepuaioB, B TOM 4YHUCJE, IJS 3JIEMEHTOB COJHEYHOU
SHEPTETUKH,

6. OCHOBHBIC THIIBI HUCIIBITAaHHU I (YHKITMOHATBHBIX]
MAaTepHaJIOB, B TOM YHCJE [JIsi 3JIEMEHTOB COJIHEYHOM]
SHEPTEeTUKY,

7. OCHOBHBIE CBSI3M MEXKAY CTPYKTYpOM MaTepuajoB U
TEXHOJOTHYECKMMH  TpOIEccaMH,  OO0eCHeUHBAIOIINMHU
3a/IaHHBIC CBOMCTBA (DYHKITMOHAIBHBIX MaTEPUATIOB, B TOM
YHUCIIE JIJIS DJIEMEHTOB COJTHEYHOM SHEPreTHKU

VYMmeTs:

1. onenuBaTh (HyHKIIMOHATIHHBIE CBONCTBA MAaTEPUAJIOB, B TOM
YUCe ISl AJIEMEHTOB COJIHEYHOM SHEPreTHUKHU, HA OCHOBE
aHaJIN3a UX CTPYKTYpBbI;

2. BBIOMpATH MaTepHaAbl, B TOM YHCJIC JUIS DJIEMEHTOB
COTHEYHOM DHEPreTUKH, C M3BECTHBIMH  (yHKIIHO-
HAJIbBHBIMU ~ CBOWCTBAaMHM I 3aJ@HHBIX  YCJIOBHI
JKCIUTyaTaluu;

3. BBIOMpPATH TEXHOJOTHYECKHE IPOIECCHl W OIepariyl Jiis
CO3/1aHUs1 AJIEMEHTOB COJTHEYHOM SHEPTeTUKHU

4. BpIOMpaTh OOOpPYAOBaHWE W OCHACTKY JUIsl peaTu3ariu
TEXHOJIOTMYECKUX CXEM MPOU3BOJICTBA HOBBIX MAaTEPUAIIOB,
B TOM YHCJI€ HAHOMATEPHUAJIOB;

5. BBINIOJIHUTH UCHBITAHUS OOpPa3IOB  MaTEpHANIOB IS
3JIEMEHTOB COJIHEUHOM HEPTreTHKH;

6. BBIOMpATh BCIOMOTATEIbHBIC M PACXOJHBIE MaTepHUabl B

MIPOIIECCE MCIIBITAHUH 00pa3IoB;




2.

BBIOMpATh KOHTPOJIBHOE, H3MEPHUTEIILHOE U HCITBITATEIbHOE
obopynoBaHus,

OLICHUBATh (YHKI[MOHAJbHBIC CBOWCTBA MATEPHAJIOB, B TOM
YHCIIe JJIsl SJIEMEHTOB COJHEYHOH SHEPreTHKH Ha OCHOBE
aHaJIM3a Pe3yIbTaTOB MCIbITAHUI

BazeTr HaBBIKAMU:
1.

HaBBIKAMU  OIICHMBaTh  (YHKIMOHAJIbHBIE  CBOWCTBA
MaTepHUaIOB Ha OCHOBE aHAJIN3a UX CTPYKTYPHI;

HaBBIKAMU BBIOMpAaTh MaTepUAbl, B TOM YHCIE IS
JJIEMEHTOB  COJHEYHOH OHEPreTUKH, C HW3BECTHBIMH
(YHKIIMOHATLHBIMU CBOMCTBAMH ISl 3a/IaHHBIX YCIIOBHI
IKCILTyaTaIuy;

HaBbIKaMH BbIOOpa 3(G(EKTUBHOTO O00OpYIOBaHHS |
OCHACTKM Ui  CO3JaHHWs ~ DJIEMEHTOB  COJIHEYHOM
SHEPIEeTUKH;

HaBBIKAMHU JKCILTyaTHPOBATh 00OPYAOBAaHHE MO CO3AHHIO
AJIEMEHTOB COJTHEYHON SHEPreTHKH,

HaBBIKAMHU ONTUMHU3AINNA U Pa3pabOTKUA TEXHOJIOTHUECKUX
MPOIECCOB IO  CO3/IaHUI0  3JICMEHTOB  COJHEYHOU
JHEPTeTUKU

HaBBIKAMU  OPraHU30BBIBATH  MPOIECC  HCIBITAHUS
00pasIios;

HaBBIKAMU  AHAJIM3MPOBATh  PE3yJbTAThl  HMCIIBITAHUH
(YHKIIMOHATBHBIX ~ MaTEpPHAOB, B TOM YHCIE A
AJIEMEHTOB COJTHEYHON SHEPTeTHKH

Kparkas
XapaKkTepUCTHKA
yaeOHOM
JUCITUATITUHBI

Tema 1. Bseoenue. Hayuno-mexnuueckuii npozpecc u mpedo8anus K
mMamepuanam, ux c8oUCmMeam u cnocooam noay4enusl.

Tema 2. OcrosHble cgolicmea, NpuHYUNsvl 8b1O0Pa U GuU3UKO-XUMULeCKue
NPUHYUNBL KOHCIMPYUPOBAHUS HOBbIX Mamepuanos. Hanomamepuansi
Tema 3. @yHKkyuonatvhvie Memaiiuyeckue, Kepamuieckue,
KOMNO3UYUOHHbIE MAMEPUATIb

Tema 4. CospemenHvle u nepcnekmusHvle 31eKmpomexHuyecKue
Mamepuansl

Tema 5. Jlazepnas obpabomka mamepuanios

Tema 6. Texnonoeus snekmposapozuonnou oopadbomxu (330).

Tema 7. Texnonozusi punuwnol abpazusHou 0opabomKu Mamepuaios
Tema 8. Cranupyrowasn 31eKmpOHHASL MUKPOCKONUS

Tema 9. Cnekmpockonuueckue memoobl UCCIE008AHUL MAMEPUATOB
Tema 10. 3axnrouenue

PazpaboTunku

CasuH B.B.

- TOKTOp (PM3HKO-MaTeMaTUYeCKHX HayK, npodeccop
WNHucTuTyTa dusznko-MaTeMaTHUECKUX HayK U HH(GOPMAIIMOHHBIX
texHonoruii, bBOY um. U. Kanra, Kanunuunrpan, PO

CaBuna JI.A. — KaHIUIAT TEXHUYECKUX HAyK, JOLEHT, CTApPIINA HAYUHBINA
COTPYAHUK JabopaTopun GU3NIECKOT0 MaTepuanoBeaeHus Mactutyra
(hu3MKO-MaTEMaTHUECKUX HayK U HH(GOPMAIIMOHHBIX TeXHOJorHi, bOY
um. . Kanra, Kanuaunrpag, PO




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Du3uxa meepooco mena»
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnazieHne CTy/IeHTaMH 3HaHUI 00 CTPOCHUU M OCHOBHBIX (PU3MUYECKHIX

JUCHHUTIINHEI CBOMCTBAX TBEPJBIX TEII

KomnereHniuu, IIK-1. Crocoben obecrnieunBaTh (PYHKIHOHHPOBaHWE OOBEKTOB IPOM3BOJICTBA

(popMupyeMbIc B 3JIEMEHTOB U MOJIyJIEH COJTHEUHOH SHEPTreTUKH

pe3yibTaTe [IK-2. CnocobGeH  OpraHH30BBIBATH, KOHTPOINPOBATL M BHEAPATD

OCBOCHMS TEXHOJIOTUYECKHUE TIPOLIECCHI TPOU3BOJICTBA COJHEYHBIX JJIEMEHTOB M MOLYJIEH

CIHTLIHHbL I1K-3. Cnocoben OPraHU3OBLIBATH 1 MPOBOJNTE HAYYHBIC HCCIE/0BAHMA B
00J1aCTH COTHEUHOH SHEPreTHKH.

Pesynbrarsl INK-1.1.  OueHuBaeT TEXHUYECKOE COCTOSHUE U IPOBOAMUT JIUATHOCTHUKY|

OCBOECHUSI MPOU3BOACTBEHHBIX JIMHUH OOBEKTOB COJTHEUHOU YHEPICTHUKH.

06pa3oBaTeNbHOI IIK-1.2. O6ecnednBaer NPOM3BOJICTBCHHBIC NPOLIECCHl B COOTBETCTBUE  C

nporpammbl (MJJK) ~ |TSXHHUCCKUX 3a/IaHMEM 1 TEXHUMCECKOH IOKyMeHTaIHeH.

[IK-1.3. O6cnyxuBaeT 000pyIOBaHHE MPOHM3BOACTBA COJHEYHBIX DJIEMEHTOB H

MOJTyJIEM.

[IK-2.1. Pa3pabarteiBaeT ¥ mporHo3upyeT dS(PPEKTHBHOCTh BHEAPEHHS
TEXHOJIOTMUECKUX PELICHUHA MPOU3BOACTBA SJIEMEHTOB M MOJAYJIEH COJHEUHOU
SHEpPreTHKH.

[IK-2.2. OOocHOBbIBaecT © TMPUHUMAET TEXHOJIOTUYECKHE PpEIICHHUS B
COOTBETCTBHE C TEXHUYECKON TOKyMEHTAIUE.

IIK-2.3. KoHTponmupyeT COOJIOAEHUE TEXHOJNOTHMYECKHX TPOLECCOB H

MPaBUJIBHON SKCILTyaTaluel TEXHOJIOTHIECKOT0 000PYIOBAHNS.

[1K-2.4. T'oTroBUT ncnomHUTENEH K paboTe HAa TEXHOJIOTMYECKOM 00OPYOBaHNUM,
BBITIOJTHEHHIO TEXHOJIOTHYECKUX OTIEepaIi.

I1K-3.1. [IpoBOAMT OLIEHKY COBPEMEHHOI'0 COCTOSHUS HayYHBIX HCCIIEIO0BAaHUIl B
00J1aCTH COJTHEYHOM SHEPreTUKH HA OCHOBE JINTEPATYPHBIX JaHHbIX.

I1IK-3.2. Omnpeznensier Hay4yHYIO MNpoOJEeMY U TPOEKTUPYET HCCICAOBaHHUE B
00J1aCTH COTHEUHOH SHEPTeTHKH.

ITK-3.3. TIpoBOIUT TEOpEeTHUYECKHE PAaCcUeThl M IKCIIEPUMEHTAIbHBIE PAOOTHI IO
MCCJICIOBAHUIO B 00JIACTH COJTHEUHON SHEPTeTUKH.

3HaHUsI, yMEHUS U
HaBBIKH,
NOJIy4aeMbIe B
IpOLECCEe U3YUECHHUS
JUCLIUTIINHBI

3HATB!

1. Cuctemy NOHATUH M NpEACTaBIECHUN O Pa3IMYHBIX THUIAX
KOH/ICHCUPOBAHHUS BEIIECTBA, UX CBOWCTBAX M IPOIIECCOB B
TBEPIBIX TEJNaX; METOJAbl TEOPETHYECKOI'O OIUCAHUSA U
OllEHKA  (PU3MYECKMX XapaKTePHCTUK MaTepHajoB Ha
OCHOBE aTOMHUCTHKH,

2. OcoOeHHOCTH (PU3HYECKOTO CTPOCHUS TBEPBIX TEll;

3. OcHOBHbIE MPUHUUIBI (PU3UKU TBEPAOTO TENA;

4. Marematuyeckue  METOAbl  ONUCAaHUS  (UINYECKUX
MIPOILIECCOB B TBEPJBIX TEJax;

5. OcobeHHOCTH BIHAHUA JA€(PEKTOB Ha MPOBOJUMOCTD,
TETJIOEMKOCTh U MEXaHHMUYECKUE CBOMCTBA TBEPABIX TEI

Ymers:

1. Hcnonb3oBaTh 3HaHMA (U3MKH TBEPAOTO Tela IpH
penieHny Npo(ecCHOHANBHBIX M TEJarormyeckux 3a/1ad;
OOBSICHATH SIBJIGHUSI OKPY)KAIOLIIeT0O MHpa Ha OCHOBE
3HAHWH aTOMUCTHKH BEILIECTBA,

2. XapakTepHu3oBaTh (PM3NYECKHUE CBOWCTBA PA3IMYHBIX THIIOB




TBEPAbIX TE,
3. Ompenensate 0COOCHHOCTH (DU3MYECKHX TPOIECCOB B
TBEP/bIX TeNaxX U MOIYIMPOBOAHUKOBBIX CTPYKTYpax
Bianers HaBBIKAMU:
1. ba3zoBbIMu MeTOAaMM KOJIMYECTBEHHOTO aHAJIM3a TBEPHABIX Tell
Y CUHTE3a MX CBOWCTB B SHEPIeTUKE;
2. OCHOBHBIX METOJIOB aHAJIM3a MEXaHWYECKUX, ONTHUYECKUX, U
AIIEKTPOHHBIX CBOWCTB TBEPJIBIX TEIl

Kparkas
XapaKkTepUCTHKA
yaeOHOU
JUCIUTLIAHBI

Tema 1. Tunvl meepovix mei.

Tema 2. Jleghexkmol kpucmaina.

Tema 3. Donomnul.

Tema 4. 3ounaa meopus TT.

Tema 5. IlonynpoeooHukosvie Kpucmaiivl

Tema 6 Qusuueckue 2¢hghexmul 6 noIYNPOBOOHUKAX
Tema 7. llonynposoonuxosvle clou.

PazpaboTunku

IMeny Anexcanap BacuinbeBud, K.(.-M.H., JOIEHT HMHCTUTYTA BEICOKHX TEXHOJIOTHIA




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Cospemennvie cucmemvl INeKMPOCHADIHCEHUL
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

dopmupoBaHHE y MarucTpoB MPo(hecCHOHANBHOTO KPyro3opa B 00acTu

JUCLUIUIMHBI COBPEMEHHBIX IPUHILIUIIOB [IOCTPOEHUS CUCTEM AJIEKTPOCHAOKEHUS
Komnereniuu, [IK-1. Cnocoben oOecneunBarh  (YHKIIMOHHPOBAHHE  OOBEKTOB
bopmupyemble B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTb,  KOHTPOJIMPOBATb M BHEAPATH
OCBOCHHUS TEXHOJIOTUYECKUE IIPOLIECCHl IPOMU3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU
JUCLIUIUIMHBI MoyJien

Pesynbprarel I1K-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTHUKY
OCBOCHHUS IIPOU3BO/ICTBEHHBIX JIMHUN OOBEKTOB COJTHEUHOM IHEPTETUKU.
o0pa3oBaTesIbHOI [IK-1.2. OGecneunBaeT NpoU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C
nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM U TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3.  OO6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB M MOJyJIEH.

IIK-2.1. Pa3pabareiBaeTr W mnporaozupyer 3((EeKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIIeHU MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM SHEPreTUKH.

[IK-2.2. OOOCHOBBIBa€T U NPUHHUMAET TEXHOJOTUYECKUE pEIICHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0[IeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBMWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUSI.

[1K-2.4. ToroBur wucnoiaHutened K paboTe Ha TEXHOJIOTHYECKOM
000pYy/I0BaHUY, BBIITOJIHEHNUIO TEXHOJIOTMUYECKHUX OINepalyii.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbIE B
IpoIECcCe U3YyUSHHUSI
JUCIUTIAHBI

3HATE:
1. HampaBiieHuss COBPEMEHHBIX HAYYHBIX HCCIICIOBAaHUN B
00JacTu AMEKTPOCHAOKEHUS,

2. Drambl MIPOEKTHPOBAHUS COBPEMEHHBIX CUCTEM
ANEKTPOCHAOKEHUS,

3. Ilpuémer u crmocoObl amanTanuu B NPOQGECCHOHATHHON
NESTENIBHOCTH;

4. Tlpuboper u o0OOpymOBaHWE, TMpEAHA3HAYCHHOE JUIsS

KOHTPOJISI M H3MEpPEHUs MapaMeTpOB CHUTHAJIOB M pas-
JINYHBIX U3/ICITHH;

5. Cnocobsl 60pb0OBI € pa3IMYHOIO BUAA [OMEXaMH,
BIUSIOIUMH Ha paboTOCIOCOOHOCTh HH(OPMALMOHHBIX
YCTPOMCTB;

6. OcCHOBHBIC HampaBJIeHUS B pa3pa-00TKe HOBEHIINX MUKPO-
U HaHO-TEXHOJIOTHH 00pabOTKM aHAIOTOBBIX M LU(POBBIX
CUTHAJIOB,;

7. HopmartusHyto TEXHUYECKYIO JIOKYMEHTAIUIO,
perynupyoomyo cepy HCIOJIb30BAHUA  AJIEKTPOHHBIX
CUCTEM B OOJIACTH COJIHEUHOU SHEPTETHKH;

8. PykoBogsmyio u HOPMaTUBHYIO TEXHUYECKYIO

JOKYMEHTAIUIO B 00JIACTH CO3/1aHusl OOBEKTOB COTHEYHOM
SHEPTeTHKH;
9. OcHOBBI paboOTHl aHAJOTOBBIX U HU(PPOBBIX 3JIEKTPOHHBIX




VYMeTh:

CUCTEM; IPUKIATHBIC KOMIIBIOTCPHBLIC IIPOrpaMmbl JIA
MOACIIMPOBAHUS SJICKTPOHHBIX CUCTEM

Pemate HayuHble 3a7a4u B 0OJACTH 3JEKTPOCHAOKEHHS C
MIOMOIIBIO COBPEMEHHBIX TEOPETHYECKUX u
SKCIIEPUMEHTAIBHBIX ~ METOJUK C  HCIOJIb30BAaHUEM
HOBEHIIIEro OTEYECTBEHHOTO U 3apy0eKHOI0 OIbITA,;
[Tonb30BatTbcs U3MEPUTEIIBHON anmnapaTrypou,
MpeIHa3HAuYeHHOW JJIi KOHTPOJIS U HCHbITaHUM MHpOpMa-
LIUOHHBIX CUCTEM;

[Tonp30BaTbCsl TEXHUYECKOW JUTEPATYpOH, ydeOHBIMH
nocoOusMH ¥ JPYTMMH HWCTOYHMKAMU HWH(OpMAIHUH,
MpeHa3HauYeHHOW I aHaIn3a HHPOPMAIIMOHHBIX CUCTEM;
CocTaBnaTh aJIrOPUTMBbI padOThl U3MEPUTENBHBIX CXEM IS
MIPOBEJICHUS SKCIIEPUMEHTOB 110 COOPY JIaHHBIX;

N3MepaTs ¢ 3aJaHHOW TOYHOCTBIO IMAPAMETPBI CUTHAJIOB,
BBIIIOJIHATh TEXHUYECKHUE PACUeTbl B COOTBETCTBUHU C
METOJIMKAMH, CTPOUTH T'paUMKU M COCTaBIATH OTYETHI IO
MIPOBEACHHBIM U3MEPEHUSIM;

[IpumeHsTh MporpaMMbl JUIsl TPOEKTUPOBAHUS U3JENIUS 1O
TEMaTHUKE W MOJEIUPOBAHUS MyTeH ero pa3paboTKu Hu
M3TrOTOBJICHUS;

[IpumeHsaTh mporpaMMHBIE CpeAcTBa Ui  00pabOTKU
MOJTyYCHHBIX JAHHBIX M HU(GPOBOTO MOJEIUPOBAHUS ITyTEH
UX IPUMEHEHUS;

Uutath W aHANU3MPOBATh MPOEKTHYID U  pabouyro
KOHCTPYKTOPCKYIO ~ JOKYMEHTAIMI0 JJIsl  OIpPEIEICHHUS
coctaBa M  yCTpOWCTBa  M3JeNUs C  MOJIyYEHUEM
HEOOXOAMMBIX  J@HHBIX  JUIi  €ro  pa3paboTKu |
W3TOTOBJIEHUS

[BiageTs HaBBIKAMMU:

1.

OnsiToMm IIPOBEICHUS 1a00pPaTOPHBIX "
OKCIIEPUMEHTAIBHBIX ~ MCCIENOBAHUM IO  HM3YyYEHUIO
[apaMeTpoOB dJIEKTPOIHEPTUM.;

MeTtogamMu  KOHTpOJII TEXHOJOTMYECKMX IPOLECCOB €
LENbI0 TOBBIIIEHUS KAauyecTBAa  BBIYCKAEMBIX  OTeE-
YEeCTBEHHOMN MIPOMBIIIJIEHHOCTHIO AIIEKTPOHHBIX
YCTPOMCTB;

CrnocoGamu COBEPILIEHCTBOBAHUS TEXHUYECKUX HABBIKOB B
paboTe ¢ KOHTPOJIBbHO-U3MEPHUTEIBHBIMU HpUOOpaMH,
MIPUMEHSIEMbIMU B MTH(OPMAIIMOHHBIX CUCTEMAX;
HaBpikamu cOopa TexHMYECKOW HMH(POpPMALUHU  TIO
BOIIPOCaM TEMATUYECKOTO MPOESKTUPOBAHUS;
Cucremaruzanuu  nosiyyaemMoil — uHpopmaruu Ui
onpeseNieHUs] HaWIydIlUX IoKa3aTesled TEeXHHUYECKOIo
YPOBHS IPOEKTUPYEMBIX U3JEIUNA 10 TEMATHKE;
OPMHUPOBAHHUS TEXHUYECKUX MPEUIOKEHUNH Ha pa3paboTKy
COCTaBHBIX YacTeH, M3JENNN, KOMIUIEKCOB U CHCTEM II0
TEMaTHKE;

IToaroToBKM OTYETHON AOKYMEHTALMU 110 pPE3yJbTaTaM
BBITIOJTHEHHS paloT.




Kparkas Tema 1. OcHogHble nouaAmMus meopuu  DJIEeKMPUUECKUx  yene.
XapaKkTEepUCTUKA Pasnosuonocmu u  napamempur  cuenanos. Ilenu nomosunoco u
y4aeOHOU nepemHno20 mokos. Tpexgasuvie yenu.
JMCIUTLIMHBI Tema 2. Ionynposoonuxosvie npubdopsvl. Juoosl, OUNOIAPHBIE U NOLEBblE
mpan3umopsl. Onepayuonmsie YCuiumen.
Tema 3. Ycunumenu snekmpuueckux cuenanos. Obpamuvie c6s3U 6
yeunumensx. I enepamopul 21eKmpuyecKux KoaieoaHutl.
Tema 4. Hcmounuxku emouunozo snekmponumanus. Henpepvignvie u
UMNYTIbCHbIE CIMAOUTUZAMOPBL HANPANCEHUSL.
Tema 5. Lugpposvie muxpocxemot. Muxpocxemor TTJI u KMOII.
Tema 6. Kombunayuonuvie nocuyeckue cxemsl. Lllugppamopuoi,
Odewugpamopsl, Myrbmuniecopsl, Oemyabmuniexcopsl. Cymmamopol.
Apugpmemuuecxo-nrocuueckue ycmpoucmaea.
Tema 7. IlocneoosamenvHocmuvie Jocuyeckue cxemvl. Tpueeepoi,
cuemyuuxu, peaucmpwl. IIpoepammupyemvie unmezpanivHvie J102U4EeCKUe,
cxemal.
Tema 8. Ananozo-yughposule u yuppo-ananocosvle npeobopazosamelu.
PazpaboTunku Kusuyn Oner PomaHoBUY, TOIIEHT MHCTUTYTA BBICOKUX TEXHOJOTUN




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Texnuueckue usmepenus u npUOOPLLY
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

[Tony4yenue 3HaHUI, YMEHUH W HaBBIKOB, HEOOXOIMMBIX U BBIOODA,

JUCIUTLIAHBI BHEJPEHUA U DOKCIULyaTalluM CpEACTB KOHTPOJISI U H3MEpPEHUs
MapaMeTPOB TEXHOJOTHYECKUX MPOIECCOB B COJIHEYHON IHEPTeTUKE
Kommnerenium, IIK-1. Cnocoben oOecrieunBath  (yHKIIMOHUPOBAHHE  OOBEKTOB
dbopmupyembIe B IIPOU3BOJICTBA 3JIEMEHTOB U MOJyJIEH COJTHEUHOM SHEPTeTUKU
pe3ynbTaTe [1K-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJHUPOBATb M BHEAPATH
OCBOEHUS TEXHOJIOTUYECKHE IIPOLIECChl IMPOU3BOJCTBA COJIHEUHBIX 3JIEMEHTOB H
JUCLHUTIIUHEI MoOAynei
Pesynbrarel I1IK-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U IMPOBOAMUT JAMATHOCTUKY
OCBOEGHUS MIPOU3BO/ICTBEHHBIX JINHUN OOBEKTOB COJTHEYHOW YHEPTETHKHU.
o0pa3oBaTesIbHOI [1IK-1.2. OGecnieunBaeT NpoOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C
nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAIUCH.

[IK-1.3.  O6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB U MOJyJIEH.

[IK-2.1. Pa3pabareiBaer u mnporaozupyer 3((eKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIICHUl MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM DHEPreTUKH.

I1K-2.2. OOOCHOBBIBa€T W MNPUHUMAET TEXHOJOTHYECKUE PEIICHHUsS B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0JIeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBIWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUS!.

[1K-2.4. ToroBur wucnoiaHuTened K paboTe Ha TEXHOJIOTHYECKOM
000py/I0BaHUY, BBIITOJIHEHNUIO TEXHOJIOTMUYECKHUX OIepalyii.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
II0JIy4aeMBbIE B
IpoIECcCe U3YUCHHUS
JUCIUTIAHBI

3HATB:

OcHOBHbIE NPUHLUIIBI KATMOPOBKU CIOXKHBIX NpoQuiien

OCHOBBI B3aMM03aMEHSAEMOCTH;

Meroas! onpeieneHus MOTPEUIHOCTEN H3MEPEHU;

Crannaptsl Ha MaTepHabl, KpenéxHble "

HOpPMaJIN30BaHHbIE ETAIHN U Y3IIbl;

OCHOBHBIE CBEIEHUS O CONPSKEHNN B MAIIMHOCTPOECHUH;

Pa3mepsl A0MyCKOB Jii OCHOBHBIX BHJIOB MEXaHMYECKOM

00paboOTKHU M JUIs JieTaje, TOCTyNaIuX Ha COOpKY;

7. OcCHOBHbIE OINpeAeNeHusI pa3MepoB, OTKJIOHEHUH, TOIyCcKa
U TOOHOCTH Pa3MeEpOB JieTanen

el NS =

oo

YMmers:

=

AHanu3upoBaTh TEXHUYECKYIO TOKYMEHTALUIO;
2. Ompenensate TpeAeTbHBIE OTKIOHEHUS pPa3MEpoOB  IIO
CTaH/apTaM, TEXHUUYECKOHN TOKyMEHTallUN
3. BBIMONHATHE pacdy€Thl BEIWYWH TMPENENBHBIX pPa3MEpoOB H
JIOTIyCKa IO JaHHBIM YEpTEKa M OINPEAEIsATh TI'OJHOCTb
3aJlaHHBIX Pa3MepOB;
4. Omnpenenarb xapakTep CONPsDKEHUs (TPYMHIbl MOCAT0K) MO
JAHHBIM YEPTEIKEH, T10 BBITIOJTHEHHBIM PAcYETaM
BrnaneTsr HaBbIKAMH:

1. BBoma B »KcIuTyatamio HOBOTO  00OpYIOBaHWSI,




PrOHOMHUYECKOI0 OCHAILEHUS pabounX MECT
Hcnons30Banus COBPEMEHHBIX MPOrPAMMHBIX IPOIYKTOB
pu pa3paboTke CUCTEM aBTOMATH3aL1H

TCXHOJIOTUYCCKUX MPOUCCCOB U IMPOU3BOACTB

Kparkas Tema 1. Cpedocmea uzmepenusi 0asieHus
XapaKTepUCTHKA Tema 2. Cpeocmea usmepenus memnepamypul
yueOHOMU Tema 3. Cpeocmea uzmepeHnus yposHs
TUCIUILINHEI Tema 4. Cpeocmesa uzmepenusi pacxooa
Tema 5. Hzmepumenvhvle npeodpazosamenu.
Pazpabotunku [lonos Anapeii AnekceeBud, Crapmuii npenogasarens bV um. U. Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Bo3obnosisemble ucmouHuku dHepeuny
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

I/I3yT-ICHI/Ie TPpaAULMOHHBIX W  HCTPpAAUIIHUOHHBIX BO300HOBIISIEMBIX

JUCIUTLIAHBI UCTOYHUKOB DSHEPrUd U BO3MOXKHOCTEM MX HCIIOJIb30BAHUS IIpU
pEIICHUH 3a]a4 YHEProCHA0KEHHSI U SHEProcOepeKeHHUs

Kommnerenium, IIK-1. Cnocoben oOecrieunBath  (yHKIIMOHUPOBAHHE  OOBEKTOB

dbopmupyembIe B IIPOM3BOJICTBA 3JIEMEHTOB U MOJyJIEH COJTHEUYHOMN 3HEPTE€TUKH.

pe3ynbTaTe [1K-2. CriocobeH opraHu30BbIBaTh, KOHTPOJIUPOBATH U BHEIPSTH

OCBOEHUS TEXHOJOTMYECKME  IPOLECChl  MPOM3BOACTBA  COJIHEYHBIX

JVICIIATUTHHEI HIIEMEHTOB M MOJYJEH.

Pe3ynbratel //K-1.1. OrneHuBaeT TEXHUYECKOE COCTOSHHE W TPOBOJUT JHUArHOCTHKY

OCBOCHUS [IPOM3BOICTBEHHBIX JINHUI OOBEKTOB COHETHOM SHEPTeTHKH.

obpazosarenproii  [[/K-1.2.  Obecneunsaer MPOM3BOACTBEHHEIC TPOLECCEl B COOTBETCTBHE  C

HpOFpaMMBI (I/IHK) [TCXHUYCCKUX 3aJaHUCM U TCXHUYCCKOU NOKYMCHTAIIUCH.

//K-1.3. OGciyxuBaeT 00OpYyIOBaHHE MPOHM3ZBOJCTBA CONHEYHBIX JJIEMEHTOB H

MOYyJICH.
//K-2.1. PaspabatbiBaeT u  mporHo3upyeT 3(PPeKTUBHOCTH  BHEIPEHHUS
TEXHOJIOTHYECKUX PEUICHUI MPOW3BOJICTBA 3JIEMEHTOB U MOAYJIEH CONHEYHOU
PHEPreTUKH.
//K-2.2. OOOCHOBBIBACT W TPUHUMAET TEXHOJIOTHYECKUE pEIICHHS B

COOTBETCTBHUE C TEXHUYECKON TOKYMEHTAIUEH.

//K-2.3. KoHTponupyet co0itoJeHre TEXHOJIOTHYECKUX POLIECCOB U MPaBUILHOM
PKCIUTyaTalMell TEXHOJIOTHYECKOT0 000pyI0BaHuU.

//K-2.4. TOTOBUT HCIIOMHHTENEH K padOTe Ha TEXHOJOTHMYECKOM 00OpPYI0BaHNUH,
BBITIOJTHEHUIO TEXHOJIOTHYECKUX ONEpaIyi.

3HAaHMS, yMEHUSI U [3HATH!
HaBBIKH, — TpaJULIMOHHBIE W HETPAAUIMOHHBIE M BO300OHOBISEMbIE
II0JIy4aeMBbIE B VCTOYHUKH YHEPTHH;
IpoIECcCe U3YUCHHUS — METO/bl U CHOCOOBI MCIIONb30BaHUS SHEPTUU BO30OHOBIIEMBIX
JUCIUTIAHBI HCTOYHUKOB
Ymers:
—  TPOMU3BOAMTH  OLIEHKY  JSHEpreTHYecKux  OalaHcoB B
JHEprocucTeMax C MPUMEHEHHEM BO300HOBIISIEMBIX HCTOYHUKOB
JHEPIuH;
- BBIIOJHATH TEIUIOBbIE M TUAPOJWHAMUYECKHE PaCUeThl
9HEProyCTaHOBOK
Biagers.:
- METOJIaMHU pacuyera  DHEPreTU4YecKUX IIOTEHIIMAJIOB
HETPAJUIIMOHHBIX U BO300OHOBIISIEMBIX HCTOUHUKOB YHEPT U
— OCHOBaMM TEIUIOBBIX M THMIPOJUHAMHYECKHX PpPacyeToB
SHEProyCTaHOBOK
Kpatkas Tema 1. Beedenue. Ouepeonompebnenue.  Tpaouyuonnvie  u
XapaKTepUCTHKA 60300HO6I5IEMbLE UCHOYHUKU IHEPSUU.
yueOHOI Tema 2. Conneurnoe usnyuenue.
JUCLUIINHBI Tema 3. Ilpumenenue conHedHOl SHEP2UL.

Tema 4. Bemposas snepeemuka
Tema 5. 'uoposnepeus. Ucnonvzosanue snepeuul pex, 80JH U NPUTUBOS.

Tema 6. ' eomepmanvras snepeusi. AKKymyauposarnue u nepedayd dHepuu




80300H06I5IEMbIX UCMOYHUKO8. Payuonanvroe ucnonvzosanue TOP.

PazpaboTunku

Mouanos C.B., nouent b®Y um. 1. Kanrta




AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«Texnonocus npou3eodcm6a COJIHEYHbIX 2]1EMEHRMO0E U MO()yﬂelj»

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnageHne CTyJeHTaMU 3HAHUSMH OCHOB (DU3MKH IOJIYIPOBOJHUKOB,

JUCIUTLIAHBI TEXHOJIOTUM IPOU3BOJCTBA COJIHEYHBIX JJIEMEHTOB M MOJIYJEH Ha
OCHOBE PA3JINYHBIX MOJTYIMPOBOIHUKOBBIX MATEPHAIIOB.

Kommnerenium, IIK-1. Cnocoben oOecrieunBath  (yHKIIMOHUPOBAHHE  OOBEKTOB

dbopmupyembIe B IIPOU3BOJICTBA 3JIEMEHTOB U MOJyJIEH COJTHEUHOM SHEPTeTUKU

pe3ynbTaTe [1K-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJHUPOBATb M BHEAPATH

OCBOEHUS TEXHOJIOTUYECKHE IIPOLIECChl IMPOU3BOJCTBA COJIHEUHBIX 3JIEMEHTOB H

JUCLHUTIIUHEI MoOAynei

Pesynbrarel I1IK-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U IMPOBOAMUT JAMATHOCTUKY

OCBOEGHUS MIPOU3BO/ICTBEHHBIX JINHUN OOBEKTOB COJTHEYHOW YHEPTETHKHU.

o0pa3oBaTesIbHOI [1IK-1.2. OGecnieunBaeT NpoOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C

nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAIUCH.

[IK-1.3.  O6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB U MOJyJIEH.

[IK-2.1. Pa3pabareiBaer u mnporaozupyer 3((eKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIICHUl MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM DHEPreTUKH.

I1K-2.2. OOOCHOBBIBa€T W MNPUHUMAET TEXHOJOTHYECKUE PEIICHHUsS B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0JIeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBIWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUS!.

[1K-2.4. ToroBur wucnoiaHuTened K paboTe Ha TEXHOJIOTHYECKOM

060p}IILOBaHI/II/I, BBITTOJIHEHHUIO TEXHOJIOTHYCCKUX onepaunﬁ.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
II0JIy4aeMBbIE B
IpoIECcCe U3YUCHHUS
JUCIUTIAHBI

3HATB:
1. OcoGenHoctTH (U3MUECKUX W XUMHYECKUX CBOWCTB

MaTepHaioB [yl COJTHEYHOU SHEPTeTHKHY;

2. OcCHOBHBIE 3aKOHBl W TIPUHIMIIBI PAaOOTHI COJTHEYHOTO
JJIEMEHTA ;

3. OcobeHHOCTH dopmupoBaHUs
COJIHEYHBIX MOJTYyJIeH;

4. OcobenHoctu  ¢GopMUpPOBaHUS
KaCKaJIHBIX COJTHEUHBIX JIEMEHTOB;

5. ®dynpaMmeHTanbHbIE OrpaHuueHuss B  d(DPeKTUBHOCTU
OJTHOIIEPEXOJJHOTO COJIHEUHOTO H3JEMEHTa U MYTH UX

MIPEOIOICHUS;

TOHKOIIZICHOYHBIX

OOHOIIEPEXOHBIX u

6. OcoOEHHOCTH TMPOILIECCOB B IUIEHKaX aMop(hHOTO
TUIPOT€HU3UPOBAHHOTO KPEMHUS,
7. OCHOBHBIE  METOJABI  MOJYYCHHS  MATEPHAJIOB  JIJIS

COJIHEYHOM SHEPreTUKH;

8. OCHOBHBIE ATaIbl TEXHOJOTHYECKOTO LUKJIA MPOU3BOICTBA
COJHEYHBIX  DJIEMEHTOB W  MOJXYyJed Ha  OCHOBE
(dbopMHpOBaHUS TeTeporepexoJa MOHOKPUCTAIUTMYECKHIMA
KpEeMHHUI/aMOp(PHBIA KPEeMHHUA,

9. Pa3znnuHble THUIIBI COJIHEYHBIX 3JIEMEHTOB U Monyneﬁ, ux

IPEUMYIICCTBA U HEAOCTATKH,




10. Texnomoruu u  MeToAbl  OOpabOTKM  MaTepUaJIOB,
HCIIOJIb3YCMBIX B COJIHEUHOH OHCPICTUKCE,

11. TpeboBanus 0e301acHOCTH u IKOJIOTUYECKON
YCTONYMBOCTH TIPH MPOU3BOICTBE COJIHEYHBIX IJIEMEHTOB H
MOJTyJIei
YMers:
1. Xapakrepu3oBaTb 0COOEHHOCTH (bU3UIECKUX u
XUMHYECKHX CBOWCTB MaTepHaliOB JUIS  COJHEYHOM
SHEPreTHKU;

2. Ompenensate OCOOEHHOCTH JJICKTPOHHBIX TMPOIECCOB B
COJIHEYHOM 3JIEMEHTE;

3. IlpumeHsATh 3HaHUSA, MOJNYyYCHHbIE B TEUYCHHE Kypca, B
TEXHOJIOTUM IIOJYYEHHUS COJHEUHBIX JJIEMEHTOB Ha Oa3ze
pa3IMYHbIX MaTEpUasoB;

4. XapakTepu3oBaTb OCOOCHHOCTH pa3jIM4YHBIX METOJIOB
MIOJIyYEHUSI COJTHEYHBIX 3JIEMEHTOB,;

5. BebmonsATe Ka4yeCTBEHHBIN KOHTPOJIb nporecca
IIPOU3BOJICTBA COJTHEUHBIX AIEMEHTOB U MOAYJIEH;

6. AHaJIM3MPOBAaTH  SKOHOMHYECKYIO  KH3HECIIOCOOHOCTH
IIPOM3BOJICTBA COJTHEUHBIX AJIEMEHTOB U MOAYJIEH

Bnaners HaBbIKaMHU:
1. OcCHOBHBIX TEXHOJOTMH TNPOU3BOACTBA  COJHEYHBIX
JIEMEHTOB M MoayJed Ha  0a3e  pa3jMyHbIX

IIOJIYIIPOBOTHUKOB;
2. Vcnonp3oBaHuMs  MEXIYHapOAHBIX  CTaHIApTOB U
HOPMAaTUBHBIX TpeOOBaHMUI, PEryaupyroImux

IIPOU3BOJACTBO COJHCUHBIX DJICMCHTOB U Monyneﬁ

Kparkas
XapaKkTepUCTHKA
yaeOHOM
JUCITUATITUHBI

Tema 1. Bazosvle npunyunst pabomsi coineuno2o snemenma (Beeoenue 6
Kypc)

Tema 2. Qusuka  amop@Hoc0 U MUKPOKPUCTALIUYECKO2O,
2UOPO2EHUSUPOBAHHO20 KPEMHUSL.

Tema 3. Texnonoeus npou3800cmea MOHKONIEHOUHO20 MUKPOMOPHO20
MOOYJIAL.

Tema 4. Kpemnuesvie conHeunvie dleMeHmMbl, C YHOPOM  Ha
2emepoCcmpypHyl0 MexXHON02UI0, € UCHOIb30GAHUEM AMOPPHO2O U
MUKPOKPUCATIUYECKO020 2UOPO2EHUUPOOBAHHEO KDEMHUSL.

Tema 5. Conneunvie anemenmul Ha ocHoge coeouneruti A3B)S.

Tema 6.ToHKkoNIEHOYHBlE OpeaHUYECKUEe CONIHEeUHble JJIeMeHmbl, ¢ YROPOM
Ha 0CHOBe NePOBCKUMO8.

Tema 7. Hosoe nokonenue CONHEUHBIX D]IEMEHMO8, HANPAGIeHHOE HA
npeoooienue npuHyuUna Hloxknu-Keucnepa. Hcnonvsosanue
00CMUMNCEHUTI HAHOMEXHONO02ULL

Tema 8. CospemenHvle conHeyHvle MOOYIU U UX HCUSHEHHBLU YUK

Pazpaborumnku

[Tpodeccop, mokTop TexHMuecknx Hayk TepykoB Eprenmii lBanoBHY,
OI'BYH «®usuko-rexanueckuid HHCTUTYT uM. A.D.Modpde PAH» ,000
«Hay4dHO-TeXHUYECKUH  IIEHTP  TOHKOIUICHOYHBIX  TEXHOJOTHH B

PHCPICTUKEY




AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«Mempwzoeuueczme OCHO6bl npouseodcmea COJIHEYHblX 2J1EMEHRM 06 U MO()leeﬁ»

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnaseHue CTYJEHTaMM INPUHIMIOB pa3paOOTKH METOAOB U CPEICTB

JUCLUIUIMHBI U3MEPEHUIl XapaKTEpPUCTUK COJIHEYHBIX DJJIEMEHTOB (M COJIHEYHBIX|
Moayiel, GopMupoBaHUE 3HAHWH, YMEHUH U NPAKTUYECKUX HABBIKOB
paboTbl ¢ M3MEpPUTENbHBIM OOOPYAOBAaHHEM, OCBOEHHE 0a30BBIX
IPOrpaMM U METOAMK UCIBITAHUI 3JIEMEHTOB U COJHEYHbIX MOAYJIEH

Komnereniuu, [IK-1. Cnocoben of0ecneunBarth  (YHKIIMOHHPOBAHHE  OOBEKTOB

bopmupyembIe B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3ynbrare I1K-2. CnocobeH oOpraHus3oBbIBaTh,  KOHTPOJIMPOBATb M BHEAPATH

OCBOCHHUS TEXHOJIOTUYECKHE IPOLIECCHl IPOM3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU

JUCLIUTUIMHBI MoyJien

Pesynbrarel ITIK-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTUKY

OCBOCHHUS IIPOU3BO/ICTBEHHBIX JTUHUN 00BEKTOB COJIHEYHOM SHEPreTUKH.

o0pa3oBaTesIbHOI [IK-1.2. OGecneunBaer NpoU3BOACTBEHHBIE MPOIIECCH] B COOTBETCTBUE C

nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3. O6cmyxuBaer
JJIEMEHTOB U MOZIYJIEH.
[IK-2.1. Pa3pabaTbiBaeT M NOpOrHo3upyeT 3(PPEeKTUBHOCTb BHEIAPEHUS
TEXHOJOTMYECKUX PEIIEHUN IPOU3BOJICTBA JJIEMEHTOB M  MOJyJeHl
COJIHEYHOM DHEPreTUKH.

I1K-2.2. OOOCHOBBIBa€T W TNPUHUMAET TEXHOJOTMUECKHE pELICHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

[1K-2.3. KoHTponupyer coOM0eHHE TEXHOJIOTHYECKUX MPOLECCOB U
MpaBIWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUSI.

[1K-2.4. ToroBur wucnojgHutened K paboTe Ha TEXHOJIOTHYECKOM
000py/I0BaHUH, BBIITOJIHEHUIO TEXHOJIOTMYECKHUX OINEpaluii.

00OpyJIOBaHUE TPOU3BOJCTBA  COJHEUHBIX|

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbI€ B
IpoIecce U3yUSHHUSI
JUCIUTIAHBI

3HATB:

1. XapakTepuCTHKH COJHEYHOTO U3IYYCHUS U CIIOCOOBI
MOJICJIMPOBAaHUsl  MapaMeTpOB  CBETOBOIO  IOTOKa B
1a00paTOPHBIX YCIOBUSX,

2. Meroapl mOAOOHMS TNpH MOJECTUPOBAHHM TAapaMETPOB
COJTHEYHOTO M3ITyICHHS Ha HMUTATOPaX, METOJIBI KOHTPOJIS
apaMeTpPOB COTHEUHOTO U3ITyUECHHUS.

3. KoHCTpykmmio  STallOHHBIX  COJHEYHBIX
CocoObI UX KaTMOPOBKU M 3TAIIOHUPOBAHUS;

4. OcobenHoctu  (opmooOpa3zoBaHUsI  BOJIbT-aMIEPHBIX
XapaKTEepPUCTHK  JBYXIEPEXOAHBIX  TOHKOIJICHOYHBIX
COJJHEYHBIX DJJIEMEHTOB W WX BIIMSHUE HA METOIUKH M
anmaparHble CPeJCTBa U3MEPEHUS CIIEKTPAIbHBIX U BOJIBT-
aMITePHBIX XapaKTEPUCTHK COTHEYHBIX 3JIEMEHTOB;

5. Metoauky u 000pyJOBaHUE AJIST U3MEPEHUS CIEKTPAIbHBIX
XapaKTEPUCTHK TOHKOIUIEHOYHBIX COJTHEUHBIX HJICMEHTOB.

6. Meroguky u oOopynoBaHME Ui W3MEPEHUS BOJIBT-
aMIICPHBIX ~XapaKTEPHCTHK COJIHEYHBIX JJIEMEHTOB U

3JIEMEHTOB,

(hOTOINEKTPUIECKUX MOYIICH




7. OCHOBHBIE MOHATHS M TPUHLMIBI METPOJIOTMH U HUX
IIPUMEHEHUE B IPOU3BOJACTBE COJHEYHBIX AJIEMEHTOB H
MOJTYJICH;

8. Metoasl u TpUOOPBI, HCIONb3YEMbIE Ui H3MEpEHUs]
UIEKTPUUECKUX U (PU3MUECKUX XAPAKTEPUCTUK COJHEUHBIX|
3JIEMEHTOB U MOJYJIEH

YMmers:

1. PaGorarp Ha  CHENMAIBHOM  W3MEPUTEIBHOM  H
JMAarHOCTUYECKOM 000py10BaHUU;

2. IlpoBomuTh  W3MEpEHUS  XapaKTEPUCTUK  COJIHEYHBIX
3JIEMEHTOB;

3. IIpoBoauth U3MEpPEHUS (OTOIIEKTPUIECKUX
XapaKTePUCTUK TOHKOIUIEHOYHBIX MOAYJIEH;

4. Hcnonb3oBaTh MOJY4YEHHbIE 3HAHUS [pPU OpraHu3aluu
CHCTEMbl METPOJIOTHYECKOI'O COINPOBOXKJICHHS IPOLIECCOB
pa3paboTKH, CO3MaHUsl M HCIBITAHUH  DJIEMEHTOB
(OTO3IEKTPUYECKOH TPOAYKIIUHY;

5. IlpoBOIUTH METPOJIOTMYECKUE MCIBITAHUS COJHEYHBIX
JIEMEHTOB U MOAyJIeH, BKIOYas MX 3IJIEKTPUUYECKHUE
napameTpsl, 3 PEKTHBHOCTD U JOJITOBEYHOCTD;

6. aHaiM3MpoBaTh M HMHTEPIPETUPOBATH  PE3YJbTATHI
METPOJIOTHYECKUX HUCHBITAHUH M  TPOBOJUTH  OLICHKY]
COOTBETCTBUS NMPOJYKLIUU TPEOOBAHUSIM.

Bitagers HaBbIKaMu:

1. MonenupoBaHusi MapaMeTpoOB COJHEYHOTO M3JIyuyeHHUs Ha

UMUTATOpaXx;

2. KoHTposist mapaMeTpoB COTHEYHOT'O U3TYUEHUS;

3. PazpaboTknn > peKTHBHBIX QITOPUTMOB  pELICHUs
chOpMYIMPOBAHHBIX 33]a4 C MCIIOJIb30BAaHUEM COBPEMEHHBIX

A3BIKOB  NPOTpaMMHUpPOBaHUsl U oOOecrneueHus x|
IPOTrpaMMHOM peanu3aiuu;

4. CraTucTHYecKON 00pabOTKM JaHHBIX M METOJbl AHAIU3a
HEOIPEAEIEHHOCTU NPU U3MEPEHUAX COJHEYHBIX JJIEMEHTOB
1 MOAYJIEN

Kpatkas Tema 1. Beeoernue 6 npobiemvl MemMponrocuuecko2o obecneyeHus
XapaKTEepUCTHKA NPOU3B0OCNEA COTHEUHBIX INeMEHNO8
yueOHoit Tema 2. Conneunoe usnyuenue u e20 Xapakmepucmuku
JUCITUTLIAHBI Tema 3. DmanonHvle conHeuHvle dNeMeHmbl
Tema 4. Cnexmpanvnvie xapakmepucmuxu CI
Tema 5. Borvm-amnepHuvie xapakmepucmuxu CI
Tema 6. DomounoyyuposanHasn 0e2paoayus COTHEYHbIX dJIeMEHMOo8
Tema 7. OcobenHocmu usmepeHus Xapaxkmepucmux
8b1COK03p pexmuenvix kpemHuegvix CO
PazpaboTunku ['ynoBckux Anexcanap CepreeBud, J.T.H., Ipoheccop, BeAYIIU HAydHBIH

corpyaHuk CaHkT-IlerepOyprckoro HallMOHAIBHOTO UCCIIE0BATEIBCKOTO
IAkanemuueckoro ynuepcureT uM. JK.M. Andeposa Poccuiickoit

AKaJIeMUN HAYK




HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Muxponpoyeccophble mexHON02UUY
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

dopMHUpOBaHUE Yy CTYACHTOB 0a30BBIX 3HAHWW O [PHHIIMIAX]

JUCIUTLIAHBI OpraHu3alui COBpeMEHHBbIX DBM, KOMIUIEKCOB M CHUCTEM, OBIIAJICHUE
CTyJECHTAaMH OCHOBHBIMHU IpUEMaMH ¥ METOJaMH IPOrPaMMHOTO
yIpaBJIEHUS CPEICTBAMU BBIYMCIUTEILHOW TEXHUKU Ha acceMOJIepHOM
YpPOBHE.

Komnereniuu, [IK-1. Cnocoben of0ecneunBarth  (YHKIIMOHHPOBAHHE  OOBEKTOB

dbopmupyembie B IIPOM3BOJICTBA DJIEMEHTOB U MOJTyJIeH COJTHEUHOM SHEPTreTUKU

pe3ynbrare IIK-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJIMPOBATb M BHEAPATH

OCBOGHUS TEXHOJIOTUYECKHE TMPOLIECChl MPOU3BOJCTBA COJIHEYHBIX DJIEMEHTOB H

JUCITUTLIAHBI MOJTyJIeH

Pesynbratet [TIK-1.1. OueHuBaeT TEXHUYECKOE COCTOSHUE U MPOBOAMUT AMATHOCTHUKY

OCBOCHHS MIPOU3BO/ICTBEHHBIX JIMHUH 0OBEKTOB COTHEUHOM YHEPTETHKHU.

o0pa3oBaTeNnbHOI IIK-1.2. OGecneunBaeT NPOU3BOACTBEHHBIE MPOIIECCHI B COOTBETCTBHE C

nporpammbl (MJIK) | TexHMuYecKuX 3aaHUEM M TEXHUYECKOM JTOKYMCHTAIUCH.

IIK-1.3. O6cnyxuBaer
3JIEMEHTOB ¥ MOJYJIEH.
IIK-2.1. Pa3pabareiBaer M mnporozupyer 3((eKTUBHOCTh BHEIPEHUS
TE€XHOJOTMYECKUX pPEIIeHUH MPOU3BOJCTBA JJIEMEHTOB U MOJyJei
COJIHEYHOM DHEPIeTUKH.

[IK-2.2. OOOCHOBBIBa€T W NPUHHMAET TEXHOJOTMYECKHE pEIIEHUs B
COOTBETCTBHUE C TEXHUUECKOHN TOKYMEHTALUEH.

[IK-2.3. Koutponupyer coOirofeHHe TEXHOJIOTHYECKUX IPOLECCOB U
MIPABUIILHOM 3KCIITyaTalllel TEXHOIOTHYECKOro 000pYA0BaHUS.

[1K-2.4. TotoBur wucnosHurened K paboOTe HAa TEXHOJIOTHMUECKOM
000pYIOBaHUM, BBIMOJIHEHUIO TEXHOJIOTHYECKUX ONEepaIHii.

O60py,HOBaHI/IC IMpOU3BOJACTBA  COJIHCYHBIX|

3HaHUsL, yMEHUS U
HaBBIKH,
HOJIy4aeMbIe B
IPOLECCE U3YUECHHUS
JUCLIUTIIAHBI

3HaTh:

1. OCHOBBI AITOPUTMOB U CUCTEM;

2. OcHOBHEBIC pa3pabOTKH IPOrpaMM-HOTO 00ECIICUCHHS;

3. Ilpuémel m crnocobbl aganTanuud B MPOpEeCcCHOHATBLHON

TeSITeTbHOCTH;
4. TlpubGopel u oOOpydOBaHHE, Mped-Ha3HAYEHHOE JUIs
KOHTpPOJISI M W3ME-PeHHsT MapaMeTpoB  IMPOrPaMMHO-

anmnapaTHBIX KOMILIEKCOB;

5. CnocoObl  pa3pabOTKH MMOMEX03a-IIUIICHHBIX METOJIOB,
BIUSIONUX Ha paboToCmocOOHOCTh HH(pOpPMAIH-OHHBIX|
YCTPOWCTB;

6. Teoperuyeckue TMONOKEHHS, COCTABISIONIUE  OCHOBY
S3BIKOB  HH3KOTO W BBICOKOTO YPOBHSI Pa3HOBHIHOCTH
U poBEIX UHTEP(DENCOB;

7. TexHomornn oOMeHa TaHHBIMHU,

8. Bwuasl hopMaToB TaHHBIX

YMers:

1. Ompenensite  OCHOBHBIE
o0ecrnieueHurs Ha pa3InyHbIX;

GyHKIMH ~ TPOTrPaMMHOIO

2. Tlomp3oBaThcsl  NPOTPaMMHO-AaNIApaTHBIX — KOMILJIEKCOB,




MpelHa-3HaYeHHbIX  JUIS  KOHTPOJS U  WCHBI-TAaHUI
MHUKPOIPOLIECCOPHBIX CUCTEM;

3. Tlomp3oBaTbCs TEXHMYECKOW JIMTEPATypOd, YUECOHBIMU
nocoOusMU W JPYTMMH HCTOYHMKAMH HWH(OpMAIHUH,
MpelHa3HAuYeHHOW Ui aHallu3a MHUKPOMPOIECCOPHBIX
CHUCTEM,;

4. CocTaBiATh aIrOPUTMbl TECTUPOBAHUSA MPOTPAMMHOIO
o0ecreucHus;

5. M3mepsarb ¢ 3aJaHHON TOYHOCTHIO IapaMeTpPhl CHUCTEM,
BBIIIOJIHATh TEXHUYECKUE pacdye€Tbl B COOTBETCTBUHM C
METOJIMKAMH, CTPOUTH TpadUKU U COCTaBIATH OTYETHI IO
IIPOBEJIEHHBIM U3MEPEHUSM,

6. Vcnonb3oBaTh CyliecTBYIOLME POpMAThl JAHHBIX;

7. Vcmonb3oBaTh W3BECTHBIE HHTEPMEHCH ISl Iepeaadn
JTAHHBIX;

8. IIpom3BoaWTH TECTHPOBAHHE AIIMAPATHOTO U MPOTPAMMHOTO
obecnieueHrs HH(HOPMALIMOHHBIX CUCTEM;

9. IllpomsBoauTh  aHaNM3  pPE3YJIBTATOB  TECTUPOBAHUS]
MH(OPMALIMOHHBIX CUCTEM;

10. CoBepiieHCTBOBATH nporecc TECTUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM.

Bnaners HaBbIKamMu:

1. Metogamu KOHTPOJIS U IUATHOCTUKU MTPOTPaMM;

2. MertogaMyd KOHTPOJS TEXHOJIOTHYECKHX TIIPOLECCOB C

LIENbIO IIOBBIIICHUS KauecTBa BBIITyCKa€MBbIX
OTE€YECTBEHHOM IMPOMBIIIJICHHOCTBIO OJICKTPOHHBIX|
YCTPOMCTB;

3. Cmocobamu COBEPIICHCTBOBAHMS TEXHUYECKHX HABBIKOB B
paboTe ¢ KOHTPOJBHO-U3MEPUTEIBHBIMU TpUOOpaMH,
MIPUMEHIEMBIMU B MUKPOIIPOIIECCOPHBIX CHCTEMAX

4. TlpakTHuecKUMH HaBBIKAMU pa3pabOTKH MPOTrPAMMHOTO
o0ecriedeHnss MUKPOIPOIIECCOPOB;

5. Texuomormedt OTIaAKHM MPOTPAMMHOTO OOecTeueHus]
MHUKPOTIPOIIECCOPOB  C  TIOMOIIBIO  MPOTPAMMHBIX  H
anmnapaTHBIX CPEICTB;

6. MCTO}IaMI/I TCCTUPOBAHHWA IPOTPAMMHOI'0 obecnieyeHus.

Kpatkas Tema 1. Ocnosvl nocmpoenusi IBM.
XapaKTepUCTHKA Tema 2. Cmpykmypa u apxumexmypa MUKponpoyeccopos.
yueOHOI Tema 3. Obwee nonsmue npopammupo8anuust MUKPORPOYECCOPOS.
JUCLIUTIINHEI Tema 4. Ilpoepammuposanue muxponpoyeccopos Ha azvike « Cuy.
Tema 5. Ilpoecpammuposanue MUKponpoyeccopog Ha s3vike accemonepa.
Tema 6. Cnocobul opzanuzayuu 6600a-6b1600a 8 MUKPONPOYECCOPAX.
Pa3paboTunku Umxma Cepreii Hukonaesud, nmpodeccop MHCTUTYTa (PU3UKO-MaTeMaTHYE(

HayK 1 HTHPOpMaLMOHHBIX TexHonoruit bAY um. U. Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Paznosuonocmu coNHeuHbIX 2IeMEHMO8)
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBHaI[eHI/Ie CTYACHTAMU 3HAHUAMU O PASHOBHUIHOCTAX COJIHCYHBIX

JUCLUIUIMHBI AJIEMEHTOB

Komnereniuu, [IK-1. Cnocoben ofOecneunBarth  (YHKIIMOHHPOBAHHE  OOBEKTOB
bopmupyemble B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJIMPOBaTb M BHEAPATH
OCBOCHHUS TEXHOJIOTUYECKUE IIPOLIECCHl IPOMU3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU
JUCLIUIUIMHBI MoyJien

Pesynbprarel I1K-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTHUKY
OCBOCHHUS IIPOU3BO/ICTBEHHBIX JTUHUN 00BEKTOB COJIHEYHOM SHEPreTUKH.
o0pa3oBaTesIbHOI [IK-1.2. OGecneunBaeT NpoU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C
nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM U TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3.  OO6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB M MOJyJIEH.

[IK-2.1. Pa3pabareiBaer u mporaozupyer 3((eKTHBHOCTE BHEIPEHUS
TEXHOJIOTUYECKUX PpeIIeHU MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM SHEPreTUKH.

[IK-2.2. OOOCHOBBIBa€T U NPUHHUMAET TEXHOJOTHYECKHE pEIICHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyer coOMI0eHHE TEXHOJIOTHYECKUX MPOLECCOB U
MpaBMWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUSI.

[1K-2.4. ToroBur wucnoiaHutened K paboTe Ha TEXHOJIOTHYECKOM
000pYy/I0BaHUY, BBIITOJIHEHNIO TEXHOJIOTMUYECKHUX OINEpaluii.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbIE B
IpoIECcCe U3YyUSHHUSI
JUCIUTIAHBI

3HATE:

1. KoHCTpyKTUBHBIE = OCOOEHHOCTM  pa3IUYHBIX  THUIIOB
COJIHEYHBIX JIEMEHTOB;
2. TeHpmeHIMM W TEPCHEKTHBBI  PA3BUTUS  COJHEYHOMN

JHEPreTUKU;
3. TlepenoBoii oTeyecTBEHHBII 1 3apyOeKHBII HAYIHBIH OIBIT
B 00JIACTH MPOEKTUPOBAHMS PA3TUYHBIX TUIIOB COTHEUHBIX

JJIEMEHTOB;
4. dyHIaMeHTalbHbIE dusnueckue IIPUHIINTIBI
(OTORNEKTpUYECKOTO  MpeoOpa3oBaHUs  JHEPIHMH B
COJIHEYHBIX 2JIEMEHTAX;
5. Meroast MTOBBIIICHUS 3¢ (HEeKTUBHOCTH
(OTOdNIEKTPUYECKOr0  IpeoOpa3oBaHUs ~ JHEPrMU B

Pa3IMYHBIX TUMAX COJTHEYHBIX JIEMEHTOB;

6. dusmueckue MIPUHLIMIIBI B3aMMOCBSI3U MEKIY
MapaMeTpamMu CTPYKTYp COJHEYHBIX JJEMEHTOB H UX
pabouyrMu XapaKTepUCTHKAMH,

7. KoHCTpyKTHBHBIE = OCOOEHHOCTH  Pa3JIMYHBIX  THUIIOB
COJIHEYHBIX JIEMEHTOB;
8. TenaeHIMU ©  TEPCIEKTUBBI  Pa3BUTHS  COJHEYHOU

SHEPTEeTUKU;
9. TlepemoBoii OTEYECTBEHHBIN U 3apyOCKHBIM HAYUYHBIH OMBIT

B oOJracTu MPOCKTUPOBAHUS PA3JIMYHBIX TUIIOB COJIHCYHBIX




BaseTsr HaBBIKAMU:

3JIEMEHTOB;

10. ®ynnameHTanbHbIE ¢busnueckue IIPUHLIMIIBI
(OTOINIEKTPUYECKOT0  NpeoOpa3oBaHUSI  SHEPIHMU B
COJTHEYHBIX JIEMEHTAX;

11. Mertoasl MTOBBIIICHHS s dexTuBHOCTH
(OTOdNIEKTPUYECKOrO  IpeoOpa3oBaHUs  JHEPrMH B
Pa3IUYHBIX THIIAX COJTHEYHBIX SJIEMEHTOB;

12. ®usnueckue TPUHIHITBI B3aWMOCBSI3U MEXTY
napamMeTpaMH CTPYKTYp COJIHEYHBIX 3JEMEHTOB M UX
pabounMu XapakTepUCTUKAMHU

YMers:

1. TlpumeHSTb COBpEMEHHbBIE METOJIbI ONTHUMHU3ALUHU CTPYKTYP
pa3MYHBIX THUIIOB COJIHEYHBIX DJIEMEHTOB C LENbIO
yIAy4IIEHUS UX pabounX XapaKTepPUCTHK;

2. IlpuMeHsATh COBpEMEHHBIC METO/IbI ONITUMU3ALNH CTPYKTYP
pa3IMYHBIX THIIOB COJIHEYHBIX OJJIEMEHTOB C IIEJIBIO
yAY4IIeHUs] UX paboynX XapaKTePUCTHK

1. TIpoexTHpOBaHHS CTPYKTYpP Pa3IMYHBIX TUIIOB COJHEUHBIX
3JIEMEHTOB c BBICOKOH 3¢ (HEKTUBHOCTHIO
(OTOINEKTPUIECKOTO IPEOOpa30OBaAHUS

2. TlpoexTupoBaHHS CTPYKTYpP pa3IMUHBIX TUTIOB COTHEUHBIX|
3JIEMEHTOB c BBICOKOH 3P PEKTUBHOCTHIO
(hOTO3IEKTPUIECKOro NpeoOpa3oBaHMs

Kparkas
XapaKTePUCTHKA
yueOHOU
JUCITUTIIAHBI

Tema 1. IIpunyun Oeticmeusi COTHEUHbIX 2IeMEHMO8 U UX KIACCUDUKAYUSL.
Tema 2. IlonynposooHukogvle conneuHvie dnemeHmol. Cmpykmypul u
KOHCMPYKYUU.

Tema 3. Oghghexmusnocmv Gomosnekmpuueckoeco npeobpazosanus
9Hepeuu u paxkmopul ee onpeoensouue.

Tema 4. Conneunvie snemenmsl Ha ochose p+mnn+ u n+pp+ OuooHwix
NONYNPOBOOHUKOBLIX CIPYKMYP.

Tema 5. TIlonynpogoonukoswvie CONHeuHble 9/1eMeHmbl C
2emeponepexooamiu.

Tema 6. Conneunvie snemenmor Ha Oapvepax [Llommxu u MJI]
CMpPYKmMypax.

Tema 7. Mnoconepexoouvie (Kackaouvie) conHeuHble INeMeHmbl HA
0CHOBe NONYNPOBOOHUKOBLIX cOeOuHeHull A3BS.

Tema 8. Hcnonvzosanue CdTe u MHO2OKOMNOHEHMHDIX,|
noaynpoeooHukosvix coeounenuii muna Cu(ln,Ga)(Se,S)2 6 conneunvix
91eMeHmax.

Tema 9. TonkonneHouHvle CONHEYHbIE INEMEHMbL HA OCHOB8E AMOPPHO20 U
MUKPOKPUCATIUYECKO20 KPEMHUSL.

Tema 10. I'emeponepexoOnvie MOHKONIEHOUHbIE KDEMHUEBblE COHEYHbIE
91eMeHmMbl HA OCHO8E MOHOKPUCIMANIUYECKOU NOOTONCKU.

Tema 11. AxmyanvHvle npobremvl u Hoselwue paspabomku 8 odracmu
COIHEYHOU POMOBOIbMAUKU.

Pazpaborumnku

ITOIIEHT, KaHI.(pu3.-MaT.HaYK, [TanaitoTTn N.E.,®enepanpHoe
rOCyJapCTBEHHOE OIO/IKETHOE yupe-kJeHue Hayku DU3MKO-TeXHHUYECKUi
nHCTUTYT M. A.®. Nodde Poccuiickoil akagemun Hayk (loffe Institute),
Cankt IlerepOypr, Poccus




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Haxonumenu snexkmpuueckoii 3Hepeuu»
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

N3yunTh KOMIUIEKCHBIEC, UHTEIPUPOBAHHBIE PEILIEHHUS 110 HAKOIIJICHUIO

JUCLUIUIMHBI NIEKTPUYECKOW DHEPrUM, €€ MpeoOpa3soBaHUIO U JAJbHEHIIEMY)
UCIIOJIb30BAaHUIO, PA3IMUYHbIe BUABI HAaKONUTENEeH, MX JOCTOMHCTBA U
HEI0CTAaTKU

Komnereniuu, [IK-1. Cnocoben oOecneunBarh (YHKIIMOHHPOBAHHE  OOBEKTOB

bopmupyembIe B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJIMPOBATb M BHEAPATH

OCBOCHHUS TEXHOJIOTUYECKHE IIPOLIECCHl IPOM3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU

JUCLIUTUIMHBI MoyJien

Pesynbrarel ITIK-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTUKY

OCBOCHHUS IIPOU3BO/ICTBEHHBIX JIMHUN OOBEKTOB COJTHEUHOM IHEPTETUKU.

o0pa3oBaTesIbHOI [1IK-1.2. OGecneunBaeT NpoOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C

nporpammsl (MUJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3. OO6cmyxuBaer
JIEMEHTOB U MOJyJIEH.
[IK-2.1. Pa3pabareiBaeTr u mnporozupyer 3((eKTHBHOCTH BHEIPEHUS
TEXHOJIOTUMECKUX PpelICHU NpOM3BOJCTBA 3JEMEHTOB M MOAyJel
COJIHEYHOM DHEPreTUKH.

[1K-2.2. OOOCHOBBIBa€T W TNPUHUMAET TEXHOJOTHYECKUE PELICHHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0JIeHHEe TEXHOJIOTHYECKUX MPOLECCOB U
MpaBWJIbHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUS!.

[1K-2.4. ToroBur wucnoiaHutened K paboTe Ha TEXHOJIOTHYECKOM
000pYy/I0BaHUY, BBIITOJIHEHNIO TEXHOJIOTMUYECKHUX OIepalyii.

00OpyJIOBaHUE TPOU3BOJCTBA  COJHEUHBIX|

3HaHUs, YMEHHUS U
HaBBIKH,
II0JIy4aeMBbIE B
IpoIECcCe U3YUCHHUS
JUCIUTIAHBI

3HaTh:
1. Bunel u 3Q@exTUBHOCTh AJIEKTPUYECKUX HAKOMUTENEH
SHEpIuu, TEOpEeTUYECKHE OCHOBBI U 3aKOHBI
(YHKIIMOHUPOBAHUS 00BEKTOB SHEPTreTHYECKOTO
o0opynoBaHusl Ha 0a3e JJIEKTPUUECKUX HMCTOYHHUKOB
SHEPTHUH,
2. ®usnyeckue MPUHIUITBL paboThI KOMIIOHEHTOB
SHEPTEeTUUYECKOr0 00OpyAOBaHUS Ha 0a3e AIEKTPUUYECKUX
HaKONUTENEH SHEPTuH;
YMers:
1. TlpumeHsATH  TeOpeTHYECKHE  3HAHUSA K
npodeCCHOHANTBHBIX 33]1aY;
2. pematb 0a30Bble MpPAaKTHMYECKHE 33Jayd IO pacyery
SHEPreTUIECKUX XaPaAKTEPUCTHK
Bragers HaBBIKaMU:
1. TlpuMeHEHHS TEOPETHYECKUX
MIPAKTUYECKHX 33/1a4;
2. Omucanusi paboOThl PHEPreTHYECKHX OOBEKTOB Ha 0aze
JIEKTPUUYECKUX UCTOYHUKOB SHEPTUH U UX AJIEMEHTOB

PEIICHHIO

3HAHUM K  PEHICHUIO




Kpatkas Tema 1. Cospemennule npobremvl 31eKmMpudecKux UCMOYHUKO8 IHEPeULL
XapaKTEePUCTHKA Tema 2. Haxonumenu snexmpu4eckoi 3Hep2uu

yueOHOU Tema 3. [Ipomounvle pedokc-Hakonumenu

JUCIUTIAHBI Tema 4. Cynepxonoencamopul

PazpaboTunku I'punierxko K.A., k..-M.H., Hay4HBIH COTPYAHHUK C YYCHOM CTEIEHBIO

kanauaat Hayk bOY um. 1. Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«OKOHOMUKA B0300HOBAEMOLL IHEPSEMUKIUY)
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnageHne CTyACHTaMH 3HAHUSAMHU 00 SKOHOMHYECKUX MapaMeTpax u

JUCIUTLIAHBI (UHAHCOBBIX MOJEIISX MPOCKTOB BO3OOHOBIISIEMOU SHEPTETUKHU B
IIPOU3BOJICTBE U F€HEPaIlUU:
Komnerenmumn, ITK-3. CiocobeH opraHu30BbIBaTh U MIPOBOIUTH HAYYHBIE UCCIICIOBAHMS
dbopmupyembie B B 00JIaCTU COJIHEUHOM YHEPTETUKH.
pe3yJibTare YK-2. CriocobeH ynpapisiTh IPOSKTOM Ha BCEX ATalax ero
OCBOCHUS JKU3HEHHOTO ITMKJIa
JACLIUTIIIUHBI YK-3. CnocoGeH opraHu30BbIBaTh U PYKOBOJIUTH pabOTOI
KOMaH/Ibl, BIpa0aThiBasi KOMaHIHYIO CTPATETUIO JJIsl JJOCTHXKEHUS
MOCTABJICHHOM 1LIEJIH
Pesynbratel 1IK-3.1. IIposooum oyeHKy COBPEeMEHHO20 COCMOAHUSL HAYUHbIX
OCBOCHHUS uccae0o8anuii 8 001ACMU CONTHEYHOU IHEPLEMUKU HA OCHOGE
o0pa3oBaTenbHON  l1umepamypuvix OanHbLX
nporpammel (MJK) | VK.2.1. [lemoncmpupyem 3nanue 3manog HCU3HEHHO20 YUKIA NPOeKmd,

11emo006 U MEeXAHUZMO8 YIPAGIEHUSL NPOEKMOM HA KANCOOM U3 IMAN08
VK.2.2. HUcnonvzyem memoovl U MexXaHuzmvl YNpasieHus npoeKmom Ojisl
pewenust npogeccuonanvubix 3a0ay

VK-3.1. [emoncmpupyem 3Hanue memooo8 (hopmMuposanus KOMAHObL U
ynpaesnenus KoMaHoHot pabomoti

VK-3.2. Paszpabamvieaem u peanusyem KOMAHOHYIO CMpAmecuro 6
epynnosoil desimenvbHocmu 0Jist 00CMUICEHUSL NOCMAGIEHHOU Yeu

3HaHUsl, yMEHUS U
HaBBIKH,
HOJIy4aeMbIe B
IPOLECCE U3YUECHHUS
JUCLIUTUTMHBI

3HaTh:
-OCHOBY COCTaBa yCJIOBHOM paboueil rpynmbl MpoeKTa;
-OCHOBHBIE  TEXHOJIOTMM  IPOU3BOJACTBA  (DOTOIIEKTPUUYECKUX
npeoOpa3oBareneii;
- OCHOBHOM COCTaB TEXHUYECKUX PELIEHUI 00BEKTOB TeHepaluy Ha|
OCHOBE BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUU;
- o0sactTu TIpUMEHEHUs] OOBEKTOB TEHEpallud Ha OCHOBE
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH,
- Ha PYCCKOM M HHOCTPAHHOM S3bIKE OCHOBHBIE TEPMHUHBI U
OlpeJieNIeHusl, TpUMEHsieMble B TpodeccHOHANbHOM cpeae B
00J1aCTH BO30OHOBIISIEMOM YHEPTETHKH,
- NPUHLUIBL JIEJOBOTO0 OOIIEHUS HAa PYCCKOM M HHOCTPAaHHOM
SI3BIKAX;
-o0lacTi, HampaBieHHWs] HAYyYHBIX HWCCIEIOBAaHUM, MOTEHIIUAT
KOTOPBIX IPUMEHUM B IPO(ECCHOHATBLHOMN JIeATENIbHOCTH B cepe
BO300HOBIISIEMOM SHEPTETUKH
- QJITOPUTM ACUCTBUM NpPUMEHEHUS MPAKTHUYECKUX PE3yJIbTaTOB
Hay4YHbIX HUCCJIEJIOBAHMI B  pealbHBIX MPOU3BOJCTBEHHBIX
nporeccax;

YMers:
- ONpENeNATh TUIOJOTHIO MPOEKTOB TeHepaluu ¢ Y4ETOM THIla
MOTPEOUTENIS AIEKTPHUUECKOM U TEIUIOBOM SHEPTHH;
- pa3duparbcsi B (akTopax, BIMSIOMNUX HAa SKOHOMHYECKHUE
rapaMeTpbl MPOEKTOB MPOU3BOACTBA U T'€HEPAIIUH;

- BECTH YCTHYIO U NHCbMEHHYIO KOMMYHHMKAIIMIO Ha PYCCKOM H




WHOCTPAaHHOM $3BIKE B IEJIX 3alpoca HCXOJHBIX JaHHBIX,
dbopMHUpOBaHHSA  TEXHHYECKOTO  33JaHUS W TEXHUYECKUX
TpeOOBaHU, MOJATOTOBKM KOMMEPYECKUX MPEI0KEHUH;
- AHAJTM3UPOBATh TEXHUUYECKUH M HSKOHOMHYECKUU 3PQPeKT oT
BHEAPEHMs] HAYYHbIX  MCCIEJOBAaHUH WM  ONPOOOBAHHBIX
TE€XHOJIOTMYECKUX PELICHUI

BiageTs HaBBIKaMU:
- aHamu3a (PUHAHCOBO-KOHOMMYECKHX MOJEICH  IPOCKTOB
CTPOMTEIILCTBA T'EHEpaLUH;
- pa3pabOTKH aJIbTEPHATUBHBIX TEXHUYECKMX U KOMMEPUYECKUX
IIPEIIIOKEHUH TS 3aKa3UUKOB;
- TIOJATOTOBKU O(UIIMATBHBIX MHCEM Ha PYCCKOM M WHOCTPAHHOM
A3BIKE, COCTaBJICHMS TEXHHYECKOTO 3aJaHus M TEXHUYECKUX
TpeOOBaHMil, TOATOTOBKY KOMMEPUECKHUX IPEI0OKEHUH;
-KOMIUIEKCHOM OLICHKM W CPaBHEHMS HCXOIHBIX PELICHUM U TeX
pelieHuid, KOoTopble ObulM JopaboTaHbl C YYETOM NPUMEHEHUs
HOBBIX TEXHOJIOTHYECKUX PEIICHUN

Kparkas
XapaKTepPUCTHKA
yaeOHOU
JUCIUATITUHBI

Tema 1. Beeoenue 6 0CHOBbI pbIHKA 21€KMPOIHEPSEMUKU.

Tema 2. Hopmamueno-npagosvie 0CHOBbL dIEKMPOIHEPLEMUKU HA OCHOBE
80300HOBIAEMBIX UCTIOYHUKOB IHEP2UL U CMENHCHBIX ompaciiell

Tema 3. Ceemenmobl 60300H061eMOLL dDHEP2eMUKU

Tema 4. Dnemenmoi huHAHCOBO-IKOHOMULECKOU MOOENU NPOU3BOOCTNEA
Gomornekmpuyeckux npeobopazosameneti

Tema 5. Dnemenmsi huHaAHCOBO-IKOHOMUUECKOL MOOENU NPOEKMO8
eeHepayuu

Tema 6. Qunancogvle MexanuzmMvl pearu3ayuu NPoeKmos

Tema 7. DkoHomuka eubpuOHol 2eHepayuu

Tema 8. Brusnue mexHuueckux pewleHuil Ha 3KOHOMUKY NPOEKMO8

Pa3paborunku

IAHTOH ¥ caués, Hekommepueckoe napTHEPCTBO «Acconuanus MpeanpusITi
coltHeuHO sHepreTu-km»; OO0 «XeBen DHeprocepruc», Mocksa, Poccus (Non-
profit partnership Solar power industry association; Hevel Energoservis LLC,

Moscow, Russia)




AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«Onmuxa u onmuueckue U3Meperust 6 CONHEYHOU dHepzemuKkey

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnagenue cTyleHTaMu 0a30BBIMU 3HAHUSMH B 00JacTu (PU3HYECKON

JUCLUIUIMHBI ONTHUKHU U ONTHUYECKHUX METOOB HUCCIIEIOBAHUS
Komnereniuu, [IK-1. Cnocoben oOecneunBarh  (YHKIIMOHHPOBAHHE  OOBEKTOB
bopmupyemble B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTb,  KOHTPOJIMPOBATb M BHEAPATH
OCBOCHHUS TEXHOJIOTUYECKUE IIPOLIECCHl IPOMU3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU
JUCLIUIUIMHBI MoyJien

Pesynbprarel I1K-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTHUKY
OCBOCHHUS IIPOU3BO/ICTBEHHBIX JIMHUN OOBEKTOB COJTHEUHOM IHEPTETUKU.
o0pa3oBaTesIbHOI [IK-1.2. OGecneunBaeT NpoU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C
nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM U TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3.  OO6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB M MOJyJIEH.

IIK-2.1. Pa3pabareiBaeTr W mnporaozupyer 3((EeKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIIeHU MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM SHEPreTUKH.

[IK-2.2. OOOCHOBBIBa€T U NPUHHUMAET TEXHOJOTUYECKUE pEIICHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0[IeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBMWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUSI.

[1K-2.4. ToroBur wucnoiaHutened K paboTe Ha TEXHOJIOTHYECKOM

060p}IILOBaHI/II/I, BBITTOJIHEHHUIO TEXHOJIOTHYCCKUX onepaunﬁ.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbIE B
IpoIECcCe U3YyUSHHUSI
JUCIUTIAHBI

3HATB:

1. OcHoBHble (uU3MUECKHE SIBIECHHUSA, COMPOBOXKIAIOIINE
pacrpocTpaHeHue OINTUYECKOTO U3ITy4YeHUs B
TIMDJICKTPUKAX, SIBJICHUS HAa TPaHUIIEC pa3/ierna Cpe;

2. SlBnenus uHTEpPEepeHINU U TUPPAKLIUU, METO/IBI CHHTE3a
UHTEPPEPEHIIMOHHBIX MTPOCBETISIOMINX TOKPBITHIA;

3. OcHOBBI ()OTOMETPUH U PaJUOMETPUU, KOHCTPYKIMIO M
MPHUHIUT pabOTHI TATYNKOB COJTHEYHOH paluallii;

4. YcTpoicTBO M MPUHLIMI pabOThl CIEKTPAIBbHBIX MPUOOPOB
KJlaccndeckoro Tumna U dypre-creKTpoMETPOB, OCHOBHBIE
BUJIBI ONITHYECKOM CHIEKTPOCKOIHH;

5. OCHOBBI TEOpHH TMOJISPHU3ANNHN, YCTPOWCTBO M TPHHIIUI
paboThI SJTUIICOMETPOB,;

6. OcHOBHBIE (U3MUECKUE SBICHHS, COIMPOBOXKIAIOIINE
pacrpocTpaHeHue OITUYECKOTO U3ITy4YeHUs B
TIMDJICKTPUKAX, SIBJICHUS HAa TPAHUIIE Pa3Jiena Cpe/;

7. SlBnenus uHTEpPEepeHINU U TUPPAKLIUU, METOIBI CHUHTE3a
UHTEPPEPEHIIMOHHBIX MTPOCBETISIONINX TOKPBITHIA;

8. OcHOBBI (HOTOMETPUH U PaAJAUOMETPUU, KOHCTPYKIHIO M
NPUHINI pabOTHI JATYNKOB COTHEYHOM paHaIlimg;

9. VYcrpoiicTBO M MpUHLIMI pabOTHl CIEKTPAIbHBIX MPUOOPOB
KJaccuueckoro tuna u dypbe-CreKTpoOMETPOB, OCHOBHBIC

BHJIbI ONTHYECKOM CIICKTPOCKOIINH,




10. OcHOBBI TEOpHH MOJSPHU3ANUHA, YCTPOHUCTBO W TPHUHITUI
paboThI SJUTUTICOMETPOB
VYMmeTs:
1. BeiOWpaTh ONTHYECKHWE W  CIEKTPaJIbHBIE  METOJIBI
HCCIIEAOBAaHUSl MaTEpPHAlIOB COJHEYHOM DHEPreTUKH H
IPaMOTHO UHTEPIIPETHPOBATH UX PE3YyIbTATHI,
2. BpiOuparb  onTHYecKHWe WM CICKTPaJIbHBICE  METOMbI
WCCIICIOBAaHMSI MAaTEpPHAJIOB COJIHEYHOW JHEPreTHKU H
IPaMOTHO UHTEPIPETUPOBATH UX PE3YIbTAThI
[BirageTs HaBBIKAMM:
1. Hcnonn3oBaHus OCHOBHBIX METOI0B 00paboTKH
CHEKTPAIBHBIX U JUTMIICOMETPUICCKUX JTaHHBIX
2. Hcnonb3oBaHus OCHOBHBIX METOI0B 00paboTKH
CHEKTPAIBHBIX U JUTMIICOMETPUICCKUX TAaHHBIX

Kpatkas Paszoen 1. Beeoenue. Onmuueckue memoost Uccied08aHus 8 mexHoi02uu
XapaKTePUCTHKA COJIHEYHDBIX DJIEMEHMO8 U MOOYJIell.
yueOHOU Pa3zoen 2. Beeoenue 6 pusuueckyro onmuxy u CHeKmpoCcKonuo
TUCLUILINHBL Pazoen 3. Ocnosvr homomempuu.
Pa3zoen 4. Jlamuuxu conneunoti paouayuu.
Paszoen 5. Jlugpaxyuonnvie cnexmpanvhvie npudbopuvl. Cnekmpanvhbie
Memoobl UCCIe008AHUS.
Pazoen 6. Hnppakpacnas Dypve-cnekmpockonusa. Cnekmpockonusy,
KOMOUHAYUOHHO20 PACCesHUS.
Paszoen 7. lonapuzayuonnsie memoovl uccied08anull. NIuncomempus.
PazpaboTunku Konorute I'eopruit AcamoBud, K.T.H., JomeHT, Cankt-IleTepOyprckwuii

rOCyIapCTBEHHBIN JIEKTPO-TEXHUUECKUH yHUBepcUTET «JIDTU»




HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«TexHonozuu pocma MOHOKPUCMALIO8Y
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

O3HaKOMIICHHE C TEXHOJOTHSIMH pocrta MOHOKPHUCTALJIOB B  HX

JUCIUTLIAHBI COBPEMEHHBIM COCTOSIHUEM, 9KOHOMHUYECKUMU acreKTamy|
TEXHOJOTHYECKHUX MPOIIECCOB

Kommnerenium, IIK-1. Cnocoben oOecrieunBath  (yHKIIMOHUPOBAHHE  OOBEKTOB

dbopmupyembIe B IIPOU3BOJICTBA 3JIEMEHTOB U MOJyJIEH COJTHEUHOM SHEPTeTUKU

pe3ynbTaTe [1K-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJHUPOBATb M BHEAPATH

OCBOEHUS TEXHOJIOTUYECKHE IIPOLIECChl IMPOU3BOJCTBA COJIHEUHBIX 3JIEMEHTOB H

JUCLHUTIIUHEI MoOAynei

Pesynbrarel I1IK-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U IMPOBOAMUT JAMATHOCTUKY

OCBOEGHUS MIPOU3BO/ICTBEHHBIX JINHUN OOBEKTOB COJTHEYHOW YHEPTETHKHU.

o0pa3oBaTesIbHOI [1IK-1.2. OGecnieunBaeT NpoOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C

nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAIUCH.

IIK-1.3. OO6cmyxuBaer 0O0OpPYIOBaHHWE IMPOM3BOACTBA  COJHEYHBIX
3JIEMEHTOB U MOJyJIEH.

[IK-2.1. Pa3pabareiBaer u mnporaozupyer 3((eKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIICHUl MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM DHEPreTUKH.

I1K-2.2. OOOCHOBBIBa€T W MNPUHUMAET TEXHOJOTHYECKUE PEIICHHUsS B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0JIeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBIWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUS!.

[1K-2.4. ToroBur wucnoiaHuTened K paboTe Ha TEXHOJIOTHYECKOM

060p}IILOBaHI/II/I, BBITTOJIHEHHUIO TEXHOJIOTHYCCKUX onepaunﬁ.

3HaHUs, YMEHHUS U
HaBBIKH,
II0JIy4aeMBbIE B
IpoIECcCe U3YUCHHUS
JUCIUTIAHBI

3HaTh:
1. OcHoBHBIE METO/IbI MTOJIYUYEHUS KPUCTAIJIOB,
2. OcoOeHHOCTH POCTa MOJYIPOBOIHUKOBBIX KPUCTAIIIOB,;
3. NMerp cBefeHHs O TEXHOJOTHYECKOM OOOpYIOBaHUHU IS
pocTa KpUCTAJUIOB JJIsl COJIHEYHOM SHEPreTUKH;
4. 3HaTh METOJIBI MOCT POCTOBOM 00pPAOOTKU KPUCTAILIOB JJIS
MOCTEeIYIOIUX MPOLECCOB NPU CO3JaHUU DIEKTPOHHBIX

prOOpoOB;
5. 3HaTh METOABI KOHTPOJIS KayecTBa KPUCTAIJIOB;
6. Hmets CBCICHHUC 00 3KOHOMHNYECCKHUX aCII€KTax

MIPOU3BO/ICTBA KPUCTAIUIOB JIJIs 3JIEKTPOHHBIX MPHOOPOB;
Ymers:
1. XapakTtepuzoBaTb OCOOCHHOCTH Pa3IMYHBIX METOJIOB POCTa
MOHOKPHCTAJIJIOB;
BriOpath MeTOABI KOHTPOJIS Ka4ecTBa KPUCTAILIOB;
3. OmpenenuTh OCHOBHBIE TpeOOBAaHWS TIPU OpPTAHU3ANUHU
IIPOU3BOJICTBA KPUCTAIIIOB
BraneTr, HaBbIKAMU.
1. OcHOBHBIX METOJOB pOCTa KPUCTAIJIOB ISl COJIHEUHOU

N

SHEPreTHKU




Kparkas Tema 1. Beeoenue 6 pocm Kpucmainios.
XapaKTEpUCTHKA Tema 2. Pocm «kpucmannos. Ochosuble nouamus. Tepmunvl u
y4aeOHOU onpeoeneHus
JUCIUTIAHBI Tema 3. Pocm u3 00HOKOMNOHEHMHbIX CUCTEM
Tema 4. Pocm u3 MHO2OKOMNOHEHMHbBIX CUCTEM
Tema 5. Obpazosanue oepexmos npu pocme KpUCmaniios u 83auMocesisb
MedHcoy YCI0BUAMU POCMA U KPUCMATIUYECKOU CMPYKMYPOU
Tema 6. Texnonocuss pocma Kpucmaniiog Kpemuus OJs CONHEYHOU
9HEep2emuKu.
Tema 7. Coepemennvie mexHoio2uu  pocma  MOHKONIEHOYHBIX|
nonynpo8ooHuKos. Ilpunyunvt pabdomvl dNUMAKCUATLHBIX YCIMAHOBOK:
2a30MPAHCNOPMHBIX U MOLEKYIAPHO-TYHEBbIX.
Tema 8.Memoowvl uccreoosanusi Kpucmaiiudeckonu CmpyKmypvl Uu
91eKMPOHHBLX C8OLICTNE 8bIPAUYEHHBIX KDUCTNAILILOS.
Pa3paborunku Huxonaes Bnagumup WBaHoBu4 K.(p-M.H, BHC-3aB. Jiabopatopuei

«Du3ukn npopunupoBaHHbIx KpuctamuioBy OTU um A.d.Modde




HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Du3uueckue 0CHOBbI BAKYYMHOU MEXHUKUY
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBHaﬂeHI/Ie CTyACHTaMU 3HaHHUAMU (6} BAaKYYMHBIX QJICEMCHTAX]

JCITATITUHBI (BakyyMHBIE Kamepbl, BaKyyMHbIE€ HAaCOChl, H3MEpPUTEIU BaKyyMma,
WU3MEPHUTEIIM PACXOJ0B U MOTOKOB, TCUEHUCKATENIN U T.1I.) KAK COCTaBHOM
YaCTH HW3MEPHUTEIIbHBIX CHUCTEM, pa3BUTHE IMOHUMAaHHS (DUIUISCKUX
OCHOB TMPOILIECCOB, MPOTEKAIOIIUX B BAaKyyMHBIX CHCTEMax, U3y4CHHUE
METO/ZIOB M TPHUHIIMIIOB MOCTPOCHHUS BAKYyMHBIX CHUCTEM pa3IMYHOTO
THIIA, TPUHITUTIOB UX (PYHKITMOHUPOBAHMSI.

KomnereHniuu, [IK-1. Cnocoben oOecneunBath (YHKIMOHMPOBAaHHE  OOBEKTOB

dbopmupyembie B MIPOU3BOJICTBA AIIEMEHTOB U MOJIYJICH COJIHEUHON YHEPTreTUKHI

pe3ynbTaTe IIK-2. CnocoGeH OpraHu3oBbIBaTh,  KOHTPOJIUPOBATH W BHEAPATH

OCBOCHHUS TEXHOJIOTHYECKUE IPOILIECCHl MPOU3BOJCTBA COJHEYHBIX JJIEMEHTOB M

JUCLHUTIIUHEI MoOAynein

Pesynbrarel I1K-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U IMPOBOAMUT AMATHOCTUKY

OCBOCHHUS MIPOM3BOICTBEHHBIX JIMHUH OOBEKTOB COJTHEYHOM SHEPTCTHKHU.

o0pa3oBaTesIbHOI [1IK-1.2. OGecneunBaeT NpoOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C

nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM M TEXHUYECKOH TOKYMCHTAIUCH.

[IK-1.3. OO6cmyxuBaer
2JIEMEHTOB Y MOIYJIEH.
[IK-2.1. Pa3paGatsiBaer u nporaozupyer 3((PEeKTUBHOCTb BHEAPEHUS
TEXHOJOTMYECKUX PEIICHUN IPOU3BOJICTBA JJIEMEHTOB M  MOJyJIeHl
COJIHEYHOM DHEPreTUKH.

I1K-2.2. OOOCHOBBIBa€T W MNPUHUMAET TEXHOJOTHYECKUE PELICHHUsS B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJIt0JIeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUS!.

[1K-2.4. ToroBur wucnoiaHuTened K paboTe Ha TEXHOJIOTHYECKOM
000pYy/I0BaHUY, BBIITOJIHEHNUIO TEXHOJIOTMUYECKHUX OIepalyii.

00OpyJIOBaHUE TPOU3BOJCTBA  COJHEUHBIX|

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbI€ B
IpoIecCe U3yUSHHUSI
JUCIUTIAHBI

3HATB:

1. Tuna BakyyMHBIX YCTaHOBOK M MX YCTPONCTBO;

2. OcCHOBBI KHHETHYECKOI TEOPHH ra30B;

3. OcHOBHBIE (hU3HUYECKHE TMPOIECCH], MPOUCXOMANINE Ha
MOBEPXHOCTAX TBEPIBIX TEII;

4. TlpuHuumnel paboThl BaKyyMHBIX IPHUOOPOB: CKAHUPYIOIIETO
JEKTPOHHOTO MHKPOCKOIA, CKAaHHUPYIOLIErO TYHHEIBHOTO
MHKPOCKOIIa, MacC-CIIEKTPOMETPa, YCTAHOBOK BAKYyMHOTO

HaIlbUICHUS,
5. IllpuHUuObBl  TPOEKTUPOBAHUS  BAaKyYyMHBIX  CHCTEM,
OCHOBHBIE TEXHOJIOTUH, UCIIOJIb3YEMBIE pu

MPOEKTUPOBAHUN BAaKyYMHBIX CHCTEM;
6. OcHoBHbIE 00J1aCTH IPUMEHEHUS BAKYYMHBIX CUCTEM
YMeTs:
1. TlpoBoauTh BHIOOp BAKYyMHBIX CHCTEM Uil JOCTHXKCHHS
MIOCTABJICHHBIX 33]1a4;
2. Paboratp 3a BaKyyMHBIMH TNPHUOOpaMHU: CKaHUPYIOILEM

JJIEKTPOHHOM MHKPOCKOIE, CKAHUPYIOIIET0 TYHHEIbHOM




MHUKPOCKOTIE, Macc-CIIeKTPOMETpeE, YCTaHOBKaMH
BaKyyMHOT'O HAITBLJICHUS;

3. Pabotars ¢ mpubopamu, U3MEPSIONIMMH JIaBJICHUE Ta30B,
BaKyyMa,

4. Paborath c mnpubopamu Ui CO3JaHHUS WM MOJAJIEp>KaHUs
BaKyyMa pa3JINYHOW CTETIEHU;

5. Tlonp3oBaThcs nmpudbopamMu

Bianers HaBbIKAMU:

1. Pacyera TeXHOJOr4eCKHX MapaMeTPOB BaKyyMHBIX CUCTEM

Kparkas
XapaKkTepUCTUKA
y4aeOHOU
JUCITUTLIAHBI

Tema 1. Beeoenue.

Tema 2. I'azo8bie 3axonbl.

Tema 3. Ochobl KuHemu4ecKou meopuu 2a3o08.

Tema 4. Kunemuueckas meopuu 2a308.

Tema 5. Ilomoxk 2a3za.

Tema 6. [Iposooumocmy 21eMeHmMO8 8aAKYYMHOU CUCTEMBI.

Tema 7. Qusuyeckue npoyeccovl Ha NOBEPXHOCMU MBEPObIX Mel.

Tema 8. Ilpunoscenue uzuyeckux 3aKOHO8 NOBEPXHOCMU 6 BAKVYMHOU
mexHuKe

Tema 9. Hzmepenue oasneHusi u HOMOKO8 2a3d.

Tema 10. Ilpoyecc omxauku 8aKyyMHOU CUCTEMDbI.

Tema 11. IIpoexmupoganue 8aKyyMHbIX CUCTEM.

Tema 12. IlpumeneHue BaKyYMHbIX cucmem 6 QUIUKO-XUMUYECKUX|
npunodcenusix (vacmo 1).
Tema 13. Ilpumenenue 6aKyyMuvix cucmem 6 QUIUKO-XUMUYECKUX|
NPUNONHCEHUSX (vacmb 2).
Tema 14. Ilpumenenue BaxKyyMHwviX cucmem 6 @OUIUKO-XUMUUECKUX|
npunodxcenusx (uacmo 3).
Tema 15. Ilpumenenue 6aKyyMHuIX cUcCmeM 8 QUIUKO-XUMUYECKUX
NPUNONHCEHUSX (vacmv 4).
Tema 16. IlpumeneHue BaKyyMHbIX cucmem 6 QUIUKO-XUMUYECKUX|
NPUNLOdHCEHUSX (Yacmb ).

Pa3paborunku

CauH Banepuii ButanbeBuu, HHXEHep-UCCIENOBATENb JAOOPATOPUU
MAarHATOONTHYECKUX Hccie-noBanuii bAOY nm. 1. Kanra
I'punenko K.A., K.Q.-M.H., Hay4HBIH COTPYAHHK C YYEHON CTENEHBIO

kanauaat Hayk bOY um. U. Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«lIpoexmuposanue coIHeuYHbIX CIMAHYULL
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnazneHue CTyAEHTaMU 3HAHUSAMU 00 OCOOEHHOCTSX MPOEKTHPOBAHMS

JUCIUTLIAHBI COJIHEYHBIX CTAaHLUH, OCOOEHHOCTEH OCHOBHBIX M BCIIOMOTATENIbHBIX|
KOMIIOHEHTOB,  ()aKTOpPOB, KOTOpbIE  CJEIyeT Yy4YUTHIBaTh IpHU
MPOEKTUPOBAHUM CUCTEMbI, BBIOOPE TEXHOJOTUH M TpeOoBaHUM s
YCTAHOBKH COJIHEYHBIX CTAHIHH

Komnereniuu, [IK-1. Cnocoben of0ecneunBarth  (YHKIIMOHHPOBAHHE  OOBEKTOB

dbopmupyembie B IIPOM3BOJICTBA DJIEMEHTOB U MOJTyJIeH COJTHEUHOM SHEPTreTUKU

pe3ynbrare IIK-2. CnocobeH oOpraHu3oBbIBaTh,  KOHTPOJIMPOBATb M BHEAPATH

OCBOGHUS TEXHOJIOTUYECKHE TMPOLIECChl MPOU3BOJCTBA COJIHEYHBIX JJIEMEHTOB H

JUCITUTLIAHBI MOJTyJIeH

Pesynbratet [TIK-1.1. OueHuBaeT TEXHUYECKOE COCTOSHUE U MPOBOAMUT AMATHOCTHUKY

OCBOCHHS MIPOU3BO/ICTBEHHBIX JIMHUH 0OBEKTOB COTHEUHOM YHEPTETHKHU.

o0pa3oBaTeNnbHOI IIK-1.2. OGecneunBaeT NPOU3BOACTBEHHBIE MPOIIECCHI B COOTBETCTBHE C

nporpammel (MJIK) | TexHHuYecKUX 3aaHUEM M TEXHUYECKOM JTOKYMCHTAIUCH.

IIK-1.3. O6cnyxuBaer
3JIEMEHTOB ¥ MOJYJIEH.
IIK-2.1. Pa3pabareiBaer M mnporozupyer 3((eKTUBHOCTh BHEIPEHUS
TE€XHOJOTMYECKUX pEIIeHUH MPOU3BOJCTBA JJIEMEHTOB U MOJyJel
COJIHEYHOM DHEPIeTUKH.

[IK-2.2. OOOCHOBBIBa€T W NPUHHMAET TEXHOJOTMYECKHE pEIIEHUs B
COOTBETCTBHUE C TEXHUUECKOHN TOKYMEHTALUEH.

[IK-2.3. Koutponupyer coOirofeHHe TEXHOJIOTHYECKUX IPOLECCOB U
MPABUIBHOM 3KCIITyaTallMel TEXHOJIOITMYECKOro 000py/J0BaHus.

[IK-2.4. TotoBur wucnomHureneid K paboTe HAa TEXHOJIOTHMUECKOM
000pYIOBaHUM, BBIMOJIHEHUIO TEXHOJIOTHYECKUX ONEepaIHii.

O60py,HOBaHI/IC IMpOU3BOJACTBA  COJIHCYHBIX|

3HaHUsL, yMEHUS U
HaBBIKH,
HOJIy4aeMbIe B
IPOLECCE U3YUECHHUS
JUCLIUTIIAHBI

3HaTh:
1. HopmaTuBHYIO TEXHMYECKYIO TOKYMEHTaluIo, B cdepe
COJIHEYHOM DHEPreTUKH;

2. Metoauku IMPOBCACHUA TCXHUYCCKUX pacyCToB,
MMPUKIAAHBIC
3. KOMHLIOTepHLIC MporpaMMal; PYKOBOAIIYTO,

HOPMATHBHYIO TEXHUYECKYIO JIOKYMEHTAIIHIO;

4. Metoasl M CpeiacTBa ABTOMATH3AIlMM MPOEKTHPOBAHUS
00BEKTOB COJTHEUHOI HEPreTHKH;

5. OcCHOBBI IPOEKTUPOBAHUS B cepe obecredeHnss 00bEKTOB
COJIHEYHOM DHEPreTUKH;

6. OCHOBBI IPOTPAMMHOT0 OOECTIEYeHHUS TSI MOJIEIIMPOBAHUS
AJIEKTPOHHBIX CUCTEM COJTHEUHOU YHEPTETHKH

YMers:

1. TIpuMeHSTh METOTUKH TPOBENEHUS OOIINX U CIIEIHATbHBIX
pacueToB MO TEMaTUKe [UId MONy4eHHs HeO0OXOIMMbIX
TEXHUYECKUX JaHHBIX;

2. YuraTh W aHAIM3UPOBATH IPOEKTHYIO
KOHCTPYKTOPCKYIO  JOKYMEHTALUI0  JUIs
COCTaBa, U YCTPOUCTBA U3JEIUS;

u pabouyro
OTIpeIeTICHUS




3. IIpoexTupoBaTh OOBEKTHI COTHEUHON YHEPTETHKH,
4. CobOupaTh TEXHHYECKYI0 HH(MOpPMAIMIO TIO BOMIPOCAM
TEMaTHUYECKOr0 MPOESKTUPOBAHUS
Bianers HaBBIKAMU:

1. TIpoekTupoBaHHS COTHEYHBIX CTAHILIUNL;

2. Bribopa ocoOeHHOCTEH OCHOBHBIX M BCIIOMOTATENIbHBIX|
KOMIIOHEHTOB, (DaKTOpPOB, KOTOpPbIE CJENyeT YUUTHIBATH
P POCKTUPOBAHUU CHCTEMBI,

3. Bribopa TtexHomoruié u TpeOOBaHMA JUIsI YCTaHOBKH
COJTHEYHBIX CTaHIIHIA;

4., HaBblkamMum cOoOpa TEXHHYECKOW HMH(POPMAIUH  TIO
BOIpOCaM TEMaTHUIECKOTO MPOSKTUPOBAHHSI,
CUCTeMAaTH3alluk  [ojlydyaeMoil  uHbopManuu  AJs
OTIpE/ICIICHUS] HAWIYYIIUX TIOKa3aTelied TEeXHHYECKOTO
YPOBHS IPOEKTUPYEMBIX U3JICIHIA 110 TEMATUKE

Kparkas Tema 1. OchosHble smansi RPogheccuonaIbHO20 NPOEKMUPOBAHUS
XapaKTepUCTHKA Tema 2. [Ipeonpoexmuvie pabomul u UHICEHEPHBIE U3bICKAHUS
yueOHOU Tema 3. Cozdanue KoMNbIOMEPHOU MOOeNU HpU NPOEKMUPOSAHUU
JUCIUATITUHBI COJIHEYUHBIX INIeKMPOCMAHYULL

Tema 4. Texnuko-sKkoHOMUYecKoe 060CHOBAHUE

Tema 5. Yuem unousudyanvHulx ocobeHnocmel.

Tema 6. Oghopmnenue nakema OOKYMEHMOB U €20 CO2NACOBAHUE.

Tema 7. Monmadsic u nyckoHanaoka.

Tema 8. 3axnouenue.
PazpaboTunku K.p.-m.H. I'punenko Kpucrtuna AnekcanapoBHA, HAy4YHBIA COTPYIHUK

bV uMm. 1. Kanta




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Cospemennvie cucmemvl INeKMPOCHADIHCEHUL
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

dopmupoBaHHE y MarucTpoB MPo(hecCHOHANBHOTO KPyro3opa B 00acTu

JUCLUIUIMHBI COBPEMEHHBIX IPUHILIUIIOB [IOCTPOEHUS CUCTEM AJIEKTPOCHAOKEHUS
Komnereniuu, [IK-1. Cnocoben oOecneunBarh  (YHKIIMOHHPOBAHHE  OOBEKTOB
bopmupyemble B IIPOM3BOJICTBA 3JIEMEHTOB U MOAYJIEH COJIHEYHOH SHEPreTUKH

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTb,  KOHTPOJIMPOBATb M BHEAPATH
OCBOCHHUS TEXHOJIOTUYECKUE IIPOLIECCHl IPOMU3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU
JUCLIUIUIMHBI MoyJien

Pesynbprarel I1K-1.1. OueHuBaeT TEXHUYECKOE COCTOSTHUE U MPOBOAMUT AMATHOCTHUKY
OCBOCHHUS IIPOU3BO/ICTBEHHBIX JIMHUN OOBEKTOB COJTHEUHOM IHEPTETUKU.
o0pa3oBaTesIbHOI [IK-1.2. OGecneunBaeT NpoU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBUE C
nporpammsl (MJIK) | TexHHUYECKUX 3aaHUEM U TEXHUYECKOH TOKYMCHTAITUCH.

[IK-1.3.  OO6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB M MOJyJIEH.

IIK-2.1. Pa3pabareiBaeTr W mnporaozupyer 3((EeKTHBHOCTH BHEIPEHUS
TEXHOJIOTUYECKUX PpeIIeHU MpPOM3BOJCTBA 3JEMEHTOB U  MOAyJei
COJIHEYHOM SHEPreTUKH.

[IK-2.2. OOOCHOBBIBa€T U NPUHHUMAET TEXHOJOTUYECKUE pEIICHUs B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIIUEN.

I1K-2.3. KoHTponupyeT coOJI0[IeHHEe TEXHOJIOTHYECKUX IPOLECCOB U
MpaBMWJIBHOM 3KCIUTyaTalluel TEXHOJIOIMYECKOTo 000py10BaHUSI.

[1K-2.4. ToroBur wucnoiaHutened K paboTe Ha TEXHOJIOTHYECKOM
000pYy/I0BaHUY, BBIITOJIHEHNUIO TEXHOJIOTMUYECKHUX OINepalyii.

o0opymoBaHUE  TPOU3BOJICTBA

3HaHUs, YMEHHUS U
HaBBIKH,
MI0JIy4aeMbIE B
IpoIECcCe U3YyUSHHUSI
JUCIUTIAHBI

SHATh:
1. HampaBiieHuss COBPEMEHHBIX HAYYHBIX HCCIICIOBAaHUN B
00JacTu AMEKTPOCHAOKEHUS,
2. Dramsl IIPOEKTUPOBAHUS
ANEKTPOCHAOKEHUS,

COBPEMEHHBIX CUCTEM
YMers:
1. PemaTh Hay4Hble 33/a4M B 00JAaCTH 3JIEKTPOCHAOKEHHUS C
MTOMOLIBIO COBpPEMEHHBIX TEOPETUUYECKHUX u
OKCIIEPUMEHTAIBHBIX ~ METOJUK C  HCIOJIb30BAaHUEM
HOBEHIIIEro 0TEYECTBEHHOTO U 3apy0eKHOI0 OIbITa,;
2. Pematp 3a7aun M0 NPOEKTUPOBAHUIO COBPEMEHHBIX CHCTEM
IIEKTPOCHAOKEHUS
Brnaners :

1. OmnbiTom IIPOBEICHUS 1ab0paTOPHBIX n
OKCIIEPUMEHTAJIBHBIX  MCCIENOBAHUNH IO  HM3YyYEHUIO
MapaMeTpoB AJIEKTPOIHEPTHUH;

2. Bnanets HaBbIKaMU pa3paboTKu TEXHUUYECKHUX|
crnenuguKanuii Ha TMPOrpaMMHBIE KOMIIOHEHTBI U HX
B3aUMO/JIEIICTBHE, SI3BIKaMU " cpenamu
IIPOrPaMMHUPOBAHHUS




Kparkas 1. Ob6waa xapaxmepucmuxa cucmemsl 21eKMpPOCHAOHCEHUS.
XapaKTEepUCTHKA 2. Cucmemvl 2nekmpocnabicenus 6onee 1 kB

yueOHOit 3. Huskoeonemnoe snekmpocradicenue 6 cemu
JCLIUTUIMHBI 4. [eyenmpanuzosanmuvie CuCmembl INeKMPOCHAOIHCEH U

PazpaboTunku

Kusuyn Oner PomaHoBUY, TOIIEHT HHCTUTYTA BHICOKUX TEXHOJIOTUH




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Mamepuanwvl 0151 COTHEUHOU IHEPLEMUKUY
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

@opMUpOBaHUE 3HAHUM U YMEHUH 110 IIPOU3BOJACTBY U UCIIOJIB30BAHUIO

JUCIUTLIAHBI MaTepHaJIoB Uil COJTHEYHON SHEPTreTHKH

Komnereniuu, [IK-1. Cnocoben oOecneunBarh  (YHKIIMOHHPOBAHHE  OOBEKTOB
dbopmupyembie B IIPOM3BOJICTBA DJIEMEHTOB U MOJTyJIeH COJTHEUHOM SHEPTreTUKU

pe3yJbraTe IIK-2. CnocobeH oOpraHu3oBbIBaTb,  KOHTPOJIMPOBATb M BHEAPATH
OCBOEGHUS TEXHOJIOTUYECKHE TMPOLIECChl MPOU3BOJCTBA COJIHEYHBIX JJIEMEHTOB H
JUCIUTLIAHBI MOJTyJIeH

Pesynbratet [TIK-1.1. OueHuBaeT TEXHUYECKOE COCTOSHUE U MPOBOAMUT AMATHOCTHUKY
OCBOCHHS MIPOU3BOICTBEHHBIX JIMHUH 0OBEKTOB COTHEUHOM YHEPTETHUKHU.
o0pa3oBaTelbHOI IIK-1.2. OGecnieunBaeT NPOU3BOACTBEHHBIE MPOIIECCHI B COOTBETCTBHE C
nporpammbl (MJIK) | TexHMuYecKUX 3aaHUEM M TEXHUYECKOM TOKYMCHTAIUCH.

IIK-1.3. O6cnyxuBaer COJIHEYHBIX
3JIEMEHTOB ¥ MOJYJIEH.

IIK-2.1. Pa3pabareiBaer M mnporozupyer 3((eKTUBHOCTh BHEIPEHUS
TEXHOJOTMYECKUX pPEIICHUN MPOU3BOJCTBA JJIEMEHTOB U MOJyJeil
COJIHEYHOMN 3HEPreTHKH.

[IK-2.2. OOOCHOBBIBa€T W NPUHHMAET TEXHOJOTMYECKUE pEIIECHUs B
COOTBETCTBHUE C TEXHUUECKOHN TOKYMEHTALUEH.

[IK-2.3. Koutponupyer coOir0feHHe TEXHOJIOTHMYECKUX IPOLECCOB U
MIPABUIILHOM KCIITyaTalled TEXHOIOTHYECKOro 000pYA0BaHUSL.

[1K-2.4. TotoBur wucnonHureneid K paboTe HAa TEXHOJIOTHMUECKOM

O60py,ZLOBaHI/II/I, BBITTOJIHCHUTIO TCXHOJIOTHUYCCKUX onepaunﬁ.

O60py,HOBaHI/IC IMIPpOU3BOJACTBA

3HaHUsl, yMEHUS U
HaBBIKH,
HOJIy4aeMbIe B
IPOLECCE U3YUEHHUS
JVCLIUTUTMHBI

3HaTh:

1. OcHoBHBIE BHMJBI M CBOWCTBA MaTEpUAIOB COJIHEUYHOM
DHEPTETUKH,

2. OCHOBHbIE  TEHJIEHINH
COJIHEYHOM DHEPreTUKH

WCIIOJIBb30BAHUS ~ MaTEpHUaJIOB
YMeTs:
1. BoiOupaTe MeTOABI HCCIEIOBAaHUS CBOMCTB MaTepHaloB
COJIHEYHOU YHEPreTUKH;
2. Pemrate 6a30BbIe IPAKTHYECKHE 3aJ1a49H 110 HCCIICIOBAHUIO
CBOMCTB MaT€pHUaJIOB COTHEYHOU SHEPreTUKU
BraneTr, HaBbIKAMU.
1. UccaenoBanus
SHEPTETUKH,
2. Onicanus pabOThl TEXHOJIOTUN COTHEYHON YHEPTeTUKH

CBOWCTB MAaTEPHAJIOB COJIHEYHOH

Kparkas
XapaKkTEepUCTUKA
yaeOHOMH
JUCITATITUHBI

Tema 1. Kpemnuegvle mamepuainvl 015 COIHEYHOU dHeP2emuKu

Tema 2. Ilonynpogoonuxosvie mamepuaist 0Jis COTHEYHOU IHEPeMUKU.
Tema 3. Opeanuueckue mamepuanvl O COTHEUHOU IHEPLeMUKU

Tema 4. Ileposckummuvie mamepuanvl 05l COMHeUHOU dSHepeemuxuTema 7.
DKoHoMUKA eUOPUOHOU ceHepayuu

Tema 8. Bausanue mexnuueckux pewleHuil Ha 3KOHOMUKY NPOEKmos

PazpaboTunku

I'punienko K.A., x.(p.-M.H., HAyIHBII COTPYIHHUK C YICHOW CTEIICHBIO KAaHAMIAT

Hayk b®Y um. 1. Kanra







AHHOTALUA
paboueii mporpaMMbl JUCIUTUIUHBI

«lIpomviuinennas 6e30nacHocms u 0Xpana mpyod Ha NPoU3E00CMaeed

10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

OBnazieHne CTy/IeHTaMH 3HaHUI 00 CTPOCHUU M OCHOBHBIX (PU3MUYECKHIX

JUCLATUIUHBI CBOWCTBAaxX TBEPJbIX TEJ

Kommnerenmuu, YK-2. CiocoGeH ynpaBisTh MPOSKTOM Ha BCEX 3Talax ero KU3HEHHOTO UK

(popMupyeMbIc B YK-3. CnocobeH opraHu30BBIBaTH W PYKOBOJWUTH pabOTOW KOMaHIIbI,

pesyibTaTe BbIpa0aThIBasi KOMaHIHYIO CTPATErHio JJIs1 TOCTYKEHHS IOCTaBICHHOM Lien

OCBOCHMS IIK-1. Crocoben obecrnieunBaTh (PYHKIHOHHPOBaHWE OOBEKTOB IPOWM3BOJICTBA

JIEMEHTOB U MOZYJIEW COJTHEYHON IHEPTETUKU

CIHTLIHHbL JIEMEHTO OIlyJIed COTHEYHOH Hepre
IIK-2. CnocobeH opraHu30BbIBATH, KOHTPOJIUPOBAaTh W BHEAPATH
TEXHOJIOTHYECKHE IMPOLECCHI IPOU3BOJICTBA COTHEYHBIX 3JIEMEHTOB M MOIyJIeH
I1K-3. CiocobeH opraHu30BBIBATH M IPOBOAMTH HAYYHBIC HCCIICOBAHMS B
00J1aCTH COTHEYHOH SHEPreTHKH.

Pe3ynbTarsl VK.2.1. leMOHCTpUpPYET 3HAaHUE ATANOB KU3HEHHOTO LIUKJIA NIPOEKTa, METOJO0B H

OCBOEHUS MEXaHU3MOB YIIPABIIEHUS IIPOEKTOM Ha KaXXJIOM U3 JTaIlOB

o0Opa3oBarenbHON

nporpammsl (MJIK) VK.2.2. Ucnonbs3yeT METOAbI 1 MEXaHU3MBI YIIPABJICHUS TPOEKTOM AJIS PEIIECHUS

npohecCHOHATBHBIX 33129
VK-3.1. JleMOHCTpUpyeT 3HaHUE
yHpaBJIeHus] KOMaHAHOH paboTon

METOJIOB  (DOPMUPOBAHUS KOMAHIBI H

VK-3.2. PazpabareiBaeT U peanusyeT KOMAHAHYIO CTPaTernio B TPYMIOBOIi
JIeSATENIbHOCTH ISl IOCTHXKEHUSI TIOCTaBIEHHON eNN

I[IK-1.1. OueHuBaeT TEXHUYECKOE COCTOSIHUE M MPOBOAUT JUATHOCTHUKY)
MPOU3BOJICTBEHHBIX JIMHUI 00BEKTOB COIHEUHOW IHEPreTHUKH.

IIK-1.2. O0GecneunBaeT MPOU3BOJCTBEHHBIE IIPOIIECCHI B COOTBETCTBUE C
TEXHUYECKUX 33JaHUEM U TEXHUYIECKOI JOKyMEHTalHeH.

I1IK-1.3. ObcnyxuBaeT 000pyIOBaHHE NPOM3BOACTBA COJHEYHBIX DJIEMEHTOB H
MOJTyJIEM.

IIK-2.1. Pa3pabGareiBaeT u mnporHozupyer 3PQPEKTHBHOCTh  BHEIPEHHS
TEXHOJIOTHUECKUX PEIICHUH MPOM3BOACTBA 3JEMEHTOB M MOIYJEH COJHEYHOH

SHEPIreTHUKH.
[IK-2.2. OOocHOBbIBaeT M TPUHUMAET TEXHOJOTMYECKHE pEUICHHS B
COOTBETCTBHE C TEXHUUECKOW JOKyMEHTALUEH.

IIK-2.3. KoHTponupyeT COOJMIOAEHHUE TEXHOJOTMYECKHX IPOLECCOB |

MPaBIIILHON AKCILTyaTaluel TEXHOJIOTHIECKOTO 000PYIOBaHNS.

[1K-2.4. T'oTOBUT HCIIOTHUTENEH K pabOTe Ha TEXHOJOTHYECKOM 00O0PYIOBaHUH,
BBITIOJTHEHHIO TEXHOJIOTHYECKUX OTIEPALHH.

I1K-3.1. [IpoBOANT OLIEHKY COBPEMEHHOT'O COCTOSHUS HAyYHBIX HCCIEIOBAaHUI B
00J1acTH COTHEYHOM SHEPTeTHKH HAa OCHOBE JTUTEPATYPHBIX JaHHBIX.

[1IK-3.2. Omnpezensier HayyHYI0 MNpoOOJEeMYy U TPOEKTHUPYET HCCICAOBaHHUE B
00J1aCTH COTHEYHOM SHEPTeTHKH.

[1K-3.3. IIpoBoaHuT TeOpeTHUYECKHE pacueThl M AKCIEPUMEHTAIbHBIE PaOOTHI IO
MCCJICIOBAHUIO B 00JIACTH COJTHEUHON SHEPTETUKH.

3HaHUs, yMEHUS U
HaBBIKH,
II0JIy4aeMbIC B
IIPOLIECCE U3YUEHUS
JUCLUATITIUHBI

3HaTh:
1. Buabl W mpaBWiIa MPOBEACHHUS HHCTPYKTAXEH MO OXpaHe
Tpy/a;
2. BO3MOXKHBIE OIACHBIE W BpEIHBIE (PAKTOpBI W CpencTBa
3aIINTH;

3. ILGP'ICTBHC TOKCHYHBIX BCHICCTB HA OPraHMU3M YCJIOBCKA,




3aKOHOJATEIbCTBO B 00JIACTU OXPaHbI TPY/a;

Mepbl IPEIYNPEkKACHUS TTOKAPOB U B3PHIBOB; OIICHUBATH

COCTOSIHUE TE€XHUKHM O€30IIaCHOCTH Ha IPOM3BOJICTBEHHOM

o0beKTe

6. mpaBuia U HOPMBI OXpaHbl TPyJa, TEXHUKU OE30MacHOCTH,
JUYHOU u IIPOU3BOACTBEHHON CaHUTapUU u
IIPOTHBOIOKAPHOM 3aLUTHI

7. mpaBa M O0S3aHHOCTH PAOOTHUKOB B OOJIACTH OXpaHbBI

ok~

TpyAaa;
8. mpaBunma 0Oe30macHOM  SKCIUTyaTallkd  yCTaHOBOK U
anmnaparoB
YMers:

1. monb30BaTHCH CpeiCTBAMHU MHIUBUAYAIbHON U IPYNIIOBOM 3aIlUTHI;

2. TpUMEHATh Oe30omacHele MPHUEMBI TpyAa Ha  TEPPUTOPHH
OpraHu3alMK U B IPOU3BOACTBEHHBIX TOMELICHUSX;

3. HCHoJB30BaTh IKOOMO3AMIUTHYIO U [IpoTHBOMIOXKApHYIO TEXHUKY;

4. onpenensTh U NPOBOIUTH AHAIW3 TPaBMOOINACHBIX U BPEIHBIX
(dakTopoB B chepe nmpodeccHoHATEHON IeITeIbHOCTH;

5. coOmonate mnpaBuia besomacHocty Tpyna, IlpousBoacTBeHHOM
canutapuu u [loxapHoil 6e3onacHOCTH

6. mpuMmeHsATh Oe3omacHble IpUEMBbl Tpyla Ha  TEPPUTOPHUU
OpTraHU3aIH U B TIPOU3BOCTBEHHBIX MIOMEIICHHSIX;

7. WCHOJB30BATh IKOOMO3aIUTHYIO U [IpoTHBOIIOXKApHYIO TEXHUKY;

8. ompemensaTh W TPOBOAUTH AHAIN3 TPAaBMOOIMACHBIX W BPEIHBIX
(bakTopoB B cdepe npodeccuoHaNbHOMN AesITeIbHOCTH;

9. coOmromate mpaBuia besomacHoctH Tpyna, Ilpow3BoaCTBEHHOM
canurtapuu u [loxxapHoil 6e3omacHOCTH

10. onleHuBaThH COCTOSIHHE TEXHUKHU 0e3omacHoCTH HA
IIPOU3BO/ICTBEHHOM 00BEKTE

11. monp30BaTHCS CPEACTBAMH HHIUBUIYAIHHON M IPYIIIIOBON 3aIlUTHI;

12. npumensaTs  Ge3omacHble NpUEMbl Tpyda Ha  TEPPUTOPHUY]

opranu3anvii U B IPOU3BOJCTBCHHBIX IMOMCIICHUAX

[BiageTs HaBBIKAMMU .

1. BemonHeHHs pabOTHl C JOKyMEHTaluei 1mo oxpane tpyzaa; [
IIPUMEHEHHE CPEACTB MHANBUYAIILHOM U TPYNIIOBOI 3alllUTHI;

2. pa3paboOTKM TpaBWJl W  HMHCTPYKIMH 1O 3JEKTpo- U
MOXKapo0e30MacHOCTH

3. BboiOopa u IIpumenenus 3¢pekTHBHON METOAMKH MPOBEICHHUS
aHaJM3a BpeOHBIX (PaKTOpOB B pabOTE 3IIEKTPOMOHTEPA IO
PEMOHTY M OOCIY)XHMBaHUS  DJIEKTPOOOOpyAoBaHHUS (IO
OTpaciisiM)

4. BBINOJHEHHUS PaOOTHI C TOKYMEHTAlLMEH 110 OXpaHe TPyaa;

5. TpHUMEHEeHHs CPEJCTB WHAWBHIYAIBHOW U TPYNIIOBOH 3aIIUTHI

Kpatkas Tema 1. Beeoenue. Tpyoosas desmenbHOCMb YenoseKa
XapaKTepUCTHKA Tema 2. OcHosHbie npunyunst obecnewenus 6e30nacHoCmu mpyoa
yaeOHOMH Tema 3. IIpasogvle ocHO8bL OXpaHvl mpyoa
JUCIUATITAHBI Tema 4. Cneyuanvhvie 60npocvl obecneuenus OXpaHvl mpyoa Uu
be3onachocmu npou3B00CMBEEHHOU 0esimelbHOCMU
Tema 5. Coyuanvras 3auwuma nocmpaodasuiux Ha NPpouU3600Cmee
PazpaboTunku Konecnukosa Banepus I'puropseBHa, unxeHep-uccienonarens bOY nm. U.

Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«CoepemeHnbie npodIeMbl COTHEYHOU IHEPLeTUKIL)
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus
JUCLUIUIMHBI

B 0cBOEGHHMM COBPEMEHHBIX TECOPETUYECKHX U INPAKTHYECKUX AaACIIEKTOB
pa3BUTHS COJHEYHOM HHepreTUku. CTyHEHTHl Y3HAIOT O HOBEHIINX
HOPUHIUNAX paOOThl COJHEYHBIX YCTAHOBOK, TEXHOJIOTUAX MOJYYEHUS U
UCIOJNb30BaHUSI COJHEYHOM SHEpPruM, a Takke O IpodiemMax u
NIEPCIEKTUBAX Pa3BUTHUS JAHHOW OTPaciIy

Komnerenimm,
dbopmHpyemMbIC B
pe3yabTare
OCBOGHUS
JUCITUTLIAHBI

YK-2. CriocobeH ynpaBisaTh MPOSKTOM Ha BCEX dTalax €ro >KM3HEHHOTO
LUKJIa

VYK-3. CnocoGeH opraHu3oBBIBaTh M PYKOBOJUTH PAa0OTONW KOMaHJBI,
BbIpabaThiBass KOMaHAHYI CTPATETrHi0 sl JAOCTHKEHHUSI MOCTaBJIEHHOU
LETIH.

I1K-1. CnocobeH opraHu30BbIBaTh BBIIIOJHEHHE U MPOBEJCHUE HAYyYHO-
HCCIIEIOBATEIBCKUX PabOT U OMBITHO-KOHCTPYKTOPCKUX padoT B obiacTu
HEUPOTEXHOIOTUI

[1K-2. CnocoGeH OpraHu3oBBIBaTh, KOHTPOJHPOBATH W  BHEIPSTH
TEXHOJIOTUYECKHE IPOLIECCHl IPOM3BOJCTBA COJIHEYHBIX 3JIEMEHTOB MU
MOJyJIeN

IIK-3. CmocobeH  opraHu3zoBaTb  KOHTPOJb M TEXHMYECKOE
COMPOBOXKAECHUE  ATaloB  pa3pabOTKu  (MOAEpPHHU3ALMK)  METOJOB
UCCJIEIOBAaHMsI HEPBHOM CUCTEMBI

PesynbTarst
OCBOEHUS
o0Opa3oBarenbHON
nporpammel (MJIK)

VK.2.1. JleMOHCTpUpYyeT 3HAHHME JTAOB XWU3HEHHOTO ITUKJA IPOEKTA,
METOJI0OB M1 MEXAHU3MOB YIIPaBJIEHUs IPOEKTOM Ha Ka)kJIOM M3 3TaIloB
VK.2.2. Vicnonb3yeT METOJbl U MEXaHHU3Mbl YIPaBICHUS MPOEKTOM JJIs
peteHust pohecCHOHAIBHBIX 3a/1a4

VYK-3.1. JleMoHCTpupyeT 3HaHUWE METOJOB (OPMHUPOBAHUS KOMaHAbI U
yTpaBJIeHUs] KOMaHIHOM paboToit

VK-3.2. Pa3zpabarbiBaeT © peaJn3yeT KOMaHIHYIO CTpPaTerdio B
IPYNIOBOM AEATEIbHOCTHU AJIS AOCTUKEHUS ITOCTABJICHHON LIEH

[IK-1.1. OneHnuBaeT TEXHUYECKOE COCTOSHUE W TPOBOIUT IUATHOCTHUKY
MIPOU3BO/ICTBEHHBIX JIUHUN OOBEKTOB COTHEUHOM IHEPTETHKU.

[IK-1.2. OGecnieunBaeT NMpOU3BOACTBEHHBIE MPOIIECCH B COOTBETCTBHE C
TEXHUUYECKUX 3aJaHUEM U TEXHUYECKOW JOKYMEHTaIUEN.

IIK-1.3. OGcmyxuBaer 00OpyJIOBaHHWE MPOU3BOJCTBA  COJIHEUHBIX
JJIEMEHTOB M MOAYJIEH.

[IK-2.1. Pa3paGatsiBaer u nporsozupyer 3((PeKTUBHOCTb BHEAPEHUS
TEXHOJIOTMYECKUX PEIICHUH IPOU3BOJCTBA JJIEMEHTOB M  MOJyJel
COJIHEYHOMN DHEPreTUKH.

[1K-2.2. OOOCHOBBIBa€T W TNPHUHUMAET TEXHOJOTMUECKHE pELICHHUsS B
COOTBETCTBHUE C TEXHUYECKOW TOKYMEHTALIUEH.

[1K-2.3. KoHTponupyeT coOOJIIOJIeHHE TEXHOJIOTHYECKHX MPOLECCOB U
MIPAaBUIIBLHOM KCIITyaTalled TEXHOIOTHYECKOr0 000pYA0BaHHUS.

[IK-2.4. ToToBUT HCHOTHUTENEH K paboTe HAa TEXHOJIOTHYECKOM
000pyZI0BaHUH, BHIMOJIHEHUIO TEXHOJIOTUYECKUX OMEpPaIHii.

[IK-3.1. IIpoBomuUT OILIEHKY COBPEMEHHOIO COCTOSIHUS HAay4YHBIX|
WCCIIEIOBAaHU B OONACTH  COJHEYHOM JHEPreTHMKM Ha OCHOBE
JIUTEPATyPHBIX JTAHHBIX.




[IK-3.2. Onpenenser Hayd4HYIO MPOOJIEMy U MPOCKTUPYET HCCIICIOBAHNE
B 00JIACTH COJIHEYHOU YHEPTETHKHU.
[1K-3.3. IIpoBOAMT TEOPETUYECKUE pPACUYEThl W SKCIECPUMEHTAIbHBIEC
[pabOoTHI 10 MCCIIEJOBAHUIO B O0JIACTH COTHEUHOW YHEPTETHKHU.

3HAHUSL, yMEHUSI U [3HATH!
HaBBIKH, 1. npuHnuUnbl paboTHl COJHEYHBIX YCTAHOBOK, TEXHOJOTHH
[10JIy4YaeMbI€ B IIOJIyYEHHUS U UCIIOJIb30BaHUS COJTHEUHOM dHEPruy,
npolecce U3y4eHHsl 2. mpobieMbl W NEpPCHEeKTHBBI  Pa3BUTUSA  COJHEYHOU
JUCLUIUIMHBI SHEpreTUKY,
3. pas3nnyHbIe THUIIBI COJIHEYHBIX YCTaHOBOK
(poTosnekrpuueckue, TEpMUIECKUE U 1Ip.) ;
4. TEeXHMYECKHE AacCMeKThl YCTAHOBKM M  IOJAKJIIOYECHUS
COJTHEYHBIX ITaHENICH,
5. mpuHOUTBI PaOOTHI (POTOITEKTPUIECKUX CUCTEM;
6. npuHIUOBI pabOThl TEPMUYECKHUX CHUCTEM COJHEYHOMH
SHEPreTHKU
YMersb:
1. ucnonb30BaTh OCHOBHBIE METO/IbI MCCIEIOBAHUS U aHAJIN3A
B 00JIaCTH COJIHEYHOM SHEPIreTUKY;
2. ompenensaTh (GakTophl, BIHSAOMHKE Ha 3((HEKTUBHOCTH
paboThI COJIHEUHBIX YCTAaHOBOK;
3. BbIOMpaTh TEXHUYECKUE AaCHEKTHl OOCIYXHBaHHA U
PEMOHTA COJTHEUHBIX YCTaHOBOK;
4. aHanu3WpoBaTh WM  ONEHMBATh  A()(HEKTUBHOCT U
SKOHOMHYECKYIO  LI€1eCO00pa3HOCTh  HCIIOJIb30BAaHUS
COJIHEYHOM dHEPIuy,
5. moxdupaTh MYTH MHTETpallud COJHEYHON SHEPreTUKU B
CYLIECTBYIOIINE IHEPreTHUECKUE CUCTEMBI
Brnaners :
1. HaBbIKaMU OLIEHKM BO3MO>KHOCTH WHTETrpallid COJHEYHOU
9HEPreTUKHU B CYLIECTBYIOINE YJHEPTETUUECKUE CUCTEMBI,
2. HaBBIKAMH BHIOOpAa ONTHMAIBHOTO MECTa ISl YCTaHOBKH|
COJIHEYHBIX MaHesel
3. HaBBIKAMH Pa3pabOTKU U peasn3alus MPOEKTOB B 00JIACTH
COJIHEYHOM 3HEPIeTUKH
4. HaBBIKAMH BBIOOpAa TOAXOJOB K OOCITYXKHBaHUIO W
PEMOHTY COJIHEUHBIX YCTaHOBOK
5. HaBBIKAMM IMIOMCKa MOJXOMSIIMX CIIOCOOOB BHEAPEHHUS]
COJIHEYHBIX 1aHEJIeW Ha MECTHOCTH
Kpatkas 1. Awnanus u oyenka aghghekmusHocmu pabomovl CONHEUHBIX YCMAHOBOK
XapaKTepUCTHKA 2. Buwibop onmumanvnozo mecma 011 yCMAHOBKU COHEYHbIX NAHeIell
yueOHoM 3. Ilpoexmuposanue u peanuzayus npoekmos 6 001acmu COIHEeYHOU
JVICTIATUTHHEI 9Hep2emuKu
4. Obcnyscusanue u pemMoHm COTHEUHBIX YCMAHOBOK
S. Uumecpayus  conmeunoli  SHepeemuku 6  Cyujecmeyroujue
9Hepzemu4ecKue Cucmembl
Pa3paboTunku ['punenko Kpucrtnna AnekcannpoBHa, HayuHblid coTpyaHuk HOLL «YMHBIE

MaTepuasbl 1 bnoMeauIMHcKue npuioxenus» bOY um. U. Kanta




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Bo3obnosisemble ucmouHuku dHepeuny
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(bI/IJIIO IOATOTOBKH ((HHd)OpMClb[UOHHble cucmembsvl asmomamusupoeaHnblx

np0u36000m6» KBaJ'II/I(i)I/IKaHI/IH BBIITYCKHHKA mazucmp

Ilenp nzyuyenus
JUCLUIUIMHBI

OcBoeHHE CTyACHTAMH 3HAaHMA ¥ HaBBIKOB, HEOOXOIUMBIX I
pa3paboTKH, BHEAPEHUS U YIpaBICHUSI HHOOPMAIIMOHHBIMU CUCTEMaMHU
B aBTOMATHU3UPOBAHHBIX IIPOU3BOACTBECHHBIX IIPEANIPUATUAX

Komnerenmumn,
dbopmupyembIe B
pe3ynbTaTe
OCBOCHUS
JUACIIUILIHHEI

YK-2. CriocobeH ynpaBisTh IPOSKTOM Ha BCEX ATalax €ro >KM3HEHHOTO
LUKJIa

YK-4. CnocobeH TpHUMEHSATh COBPEMEHHBIE KOMMYHUKATHBHBIC
TEXHOJIOTMM, B TOM YHCJE€ Ha WHOCTPaHHOM(BIX) si3bIKe(ax), JJid akKa-
JEMHYECKOr0o U MpoeCCUOHATBLHOTO B3aUMOICHCTBUS

OIIK-3. CnocobeH mpuMeHATh 3HaHHA B 001acTH WH(GOPMAIMOHHBIX
TEXHOJIOTHI, HCHOJb30BaTh COBPEMEHHBIE KOMIIBIOTEPHBIE  CETH,
MporpaMMHBIE MIPOJTYKTHI u pecypchl
MH(OPMALIMOHHOTEIEKOMMYHHUKAIMOHHON cetu "MHTepHer" (nmanee -
cetb  "Wurepuer") ana  pemeHuss 3amad  npodecCHOHATBHOU
JESTEIIbHOCTH, B TOM YHUCJIE HAaXOJSIIMXCS 3a MpeaeraMu MpodUiIbHOM
MOATOTOBKU

[IK-1. Cnocoben of0ecneunBath  (YHKIIMOHUPOBaHHE  OOBEKTOB
IIPOU3BOJICTBA MIEMEHTOB U MOJYJIEH COJIHEYHON SHEPreTUKH.

[IK-2. CrnocobeH oOpraHu3oBbIBaTh,  KOHTPOJHMPOBATb M BHEAPATH
TEXHOJIOTUYECKHE TPOLIECChl IMPOU3BOACTBA COJIHEYHBIX JJIEMEHTOB H
MOJYJIEM.

Pe3ynbrarsl
OCBOCHHS
o0Opa3oBaTenbHOI
nporpammsl (MJIK)

VK.2.1. JleMOHCTpUpYET 3HAHUE 3TANOB XU3HEHHOTO LHKJA IPOEK-Ta,
METOZ0B 1 MEXaHU3MOB YIIPaB-JICHUS MMPOEKTOM Ha KaXKJIOM U3 ITAroB

VK.2.2. Hcnonb3yer METOAbl M Me-XaHU3Mbl YIPABJIEHUS MPOEKTOM s
[pereHust Mpo(hecCUOHAIBHBIX 3a/1a4

VK-4.1. Pepaktupyer, cocTaBiseT W  MEPEBOJUT  Pa3JINYHBIC
aKaJeMUYeCcKHe TEeKCThI B TOM YHCJIe Ha HHOCTPAaHHOM(BIX) sI3bIKe(ax)
YK-4.2. IIpencraBnser pe3yJIbTaThl aKaJIeMHYECKOU u
npopeCCUOHATbHON ~ IEATEIbHOCTH Ha MYOJWYHBIX MEPONpPUSATHSIX,
BKJIIOYasi MEX1YHApOAHbIE, B TOM YHCIIE HA UHOCTPAaHHOM(BIX) sSI3bIKE(ax)
OIIK-3.1. OcymecTBiasieT BbIOOp HHPOPMALMOHHBIX PECYPCOB  JUIS
MoMcKa MHPOpPMAIMK B COOTBETCTBUHU C MOCTaBICHHON yuyeOHOM 3amauei
HCIIOJIb3YSl COBPEMEHHBIE KOMITBIOTEPHBIE CETH, IPOrPAMMHBIE TIPOAYKTHI
1 pecypchl HHPOPMAIIMOHHOTEIIEKOMMYHUKAIMOHHOM ceTu "MHTepHeT"
[IK-1.1. OueHuBaeT TEXHUYECKOE COCTOSHUE U NMPOBOJUT JHArHOCTHUKY)|
MIPOU3BOJICTBEHHBIX JINHUN OOBEKTOB COTHEYHOM SHEPTETHKH.

I1K-1.2. OGecneunBaeT NpOU3BOACTBEHHBIE MPOIECCHl B COOTBETCTBUE C
TEXHUYECKUX 33JaHUEM U TEXHUYECKOW JOKyMEHTalue.

IIK-1.3. OGcnyxuBaer 00OpyJIOBaHHWE MPOU3BOJCTBA  COJIHEUHBIX
2JIEMEHTOB M MOAYJIEH.

[IK-2.1. Pa3paGatbiBaeT U mporHozupyer 3¢ EKTUBHOCTh BHEAPEHUS]
TEXHOJOTMYECKUX pPEIIEHUH IPOU3BOJCTBA DJJIEMEHTOB M  MOIyJel
COJIHEYHOM YHEPTETUKH.

[1K-2.2. OOOCHOBBIBaE€T W TNPHUHUMACT TEXHOJOTHMUECKHE pELICHUS B
COOTBETCTBHUE C TEXHUYECKON JOKYMEHTAIUEN.

I1K-2.3. KoHTponupyeTr coOJII0JIcHHEe TEXHOJIOTHYECKHX MPOIECCOB U




MPaBWJIbHOM KCIUTyaTalluel TEXHOJIOTHYECKOTO 000y 10BaHHUSI.
[IK-2.4. TotroBur wucnonnurened K paboTe HA TEXHOJIOTHMUECKOM
000pYI0BaHUY, BHIIIOJIHEHUIO TEXHOJIOTMUYECKHUX OIMEpaliHii.

3HaHUs, yMEHUS U
HaBBIKH,
I0JIy4aeMbIe B
npolecce U3y4eHHsl
JUCLUIUIMHBI

3HATE:

YMeTs:

Brnaners.

OCHOBHbIE MPUHIMIBl M KOHIENIUA HHGOPMALUOHHBIX
CHCTEM B aBTOMATH3UPOBAHHBIX MPOU3BOJICTBAX

METOJIbl U HWHCTPYMEHTBl aHallu3a U MPOEKTUPOBAHUS
NCAII

TEXHOJOTHH M CTaHJAPThl, UCIOJIb3yeMble B pa3pabOTKe U
BHeapenun MCATI

ynpasiieHue >ku3HeHHbIM LukiIoM MCAII m meroasl ux
MOJJIEPKKH U OOHOBJICHHS

apxutektypy u KommoHeHTbl WMCAII, Bxmrouas 06a3sl
JTAHHBIX, UHTEP(EICHI U CUCTEMBI YIIPaBICHUS

pemiaTh MPaKTUYECKHE 3a7a4u B obnactu
HH(pOPMAITMOHHBIX CUCTEM aBTOMAaTHU3UPOBAHHBIX
MPOU3BOJICTB M HMX NPUMEHEHUS Ha MNPEIIPHUATUIX
pa3IMYHBIX OTpaciei

paspabaTeiBaTh ~ TpeOOBaHUsA K  HHGOPMAIIMOHHBIM
CHUCTEMaM aBTOMAaTHU3UPOBAHHBIX IIPOU3BOJICTB

MPOBOJUTH OIEHKY A()(PEKTUBHOCTH HHGOPMAITMOHHBIX
CUCTEM aBTOMAaTU3HPOBAHHBIX MTPOM3BOJICTB u
pa3zpabaThiBaTh PEKOMEHIAIUHU IO UX COBEPIIIEHCTBOBAHHUIO
CJIeIOBaTh MOCTEIHUM TeHISHIUSAM U Pa3BUTHUIO B 001acTH
MH(POPMaITMOHHBIX CUCTEM ABTOMATU3UPOBAHHBIX
MIPOU3BO/ICTB

a3 pexTUBHO YIOPaBIATh u CONPOBOXKIATH
nH(pOpMaLMOHHBIE CHUCTEMBI aBTOMATU3HPOBAHHBIX
MIPOU3BO/ICTB

HaBbIKaMHU YIIpaBJI€HUs] MHQOPMAIIMOHHBIMH CHCTEMaMH,
BKJIIOYasl IJIAaHWPOBaHUE, BHEAPEHHE, OOHOBJIEHUE M TOJ-
JIEPKKY CHCTEM

HaBbIKAMU BbIOOpa M NMPUMEHEHHs] METOJIOB M TEXHOJIOTHl
Ui peanuzanuu MH(OPMaLIMOHHBIX CUCTEM
aBTOMATHU3MPOBAHHBIX IPOU3BOJCTB

HaBbIKAMU  TMPOBEACHUS  TECTHPOBAHUS U  OTIAAKU
UHOOPMAIIMOHHBIX ~ CHUCTeM Uil OOHapyXeHus |
UCIIPaBJIEHUs OIIMOOK U HEMOJaI0K

HaBBIKAMU yIIpaBJICHUS u pa3BepThIBaHUS
MH(OPMALIMOHHBIX CHUCTEM Ha cepBepax M 00JavyHOI
UHOPACTPYKTYPE, BKJIIOUast YCTaHOBKY,
KOH(UTYpHpOBaHUE U MacUITAOMpPOBaHNE

HaBBIKAMU PalOTHI C CETSIMH M NMPOTOKOJIAMHU, TAKUMH Kak
TCP/IP, HTTP, FTP, mis olGecriedeHust CBA3M U OOMEHa
JAHHBIMH B HHPOPMALIMOHHBIX CHCTEMax

Kparkas
XapaKTePUCTHKA
yaeOHOI

1. Ocnosni

qu)OpMaL;MOHHle cucmem 6  aemomamu3upOBaHHbLX]

npou3800Ccmeax
2. Memoowi u mexuwuxku paspadomku UHGOPMAYUOHHBIX CUCEM 6




NUCHUIIINHEI

3.

4.

5.

A8MOMAMUZUPOBAHHBIX NPOU3BOOCMBAX

Texnonocuu u uHCMpyMeHmMuyl, UCNObIYEMble 8 UHDOPMAYUOHHDIX|
cucmemax asmoMamu3upoO8aHHbIX NPOU3E00CME
Ananuz  u  npoexmupogaHue — UHQOPMAYUOHHBIX — CUCHEM 8
A8MOMAMUZUPOBAHHBIX NPOU3BOOCMBAX
Ponv ungpopmayuonnvix cucmem 6 onmumuzayuu npouU3800CMEEHHLIX|
npoyeccos

PazpaboTunku

['punenxo K.A., x.¢.-M.H., Hay4HbIi coTpyaauk bOY um. U. Kanra




AHHOTAIIUS
paboueit mporpaMMbl TUCITUTIITAHBI
«Hayunoe obwenue u npeseHmayus»
10 HarpaBJieHUIO MOAroToBKU (03.04.02 Pusuka

HpO(I)I/IJIIO IMOATOTOBKHU «Conneunas dHepeemuKka u 60300H06/I5IeMble pecypcoly

KBaJ'II/I(i)I/IKaI_[I/IH BBIITYCKHHUKA mazucmnp

Ilenp nzyuyenus

B pasButum HaBBHIKOB 3((EKTUBHOTO HAYYHOTO OOUICHHA U

JUCIUTLIAHBI [IPE3EHTAlMU PEe3YJIbTaTOB MCCIIEAOBAHUS. OTa JUCLUIUIMHA IOMOTAET
CTyJICHTaM OCBOUTh HABBIKM MYyOJUYHBIX BBICTYIUICHUH, HAyYHBIX
Mpe3eHTAlN, HAUCAHUsI HAYYHBIX CTaTed M MPEJCTaBICHUS HAyYHBIX
paboT nepea HayYHbIM COOOIIECTBOM U IIUPOKOH ayUTOprei
Komnereniuu, VK-3. CrnocoOeH OCyHIeCTBISITh COLMAIbHOE B3aUMOJCUCTBUE U
dbopmupyembie B pealln30BbIBAaTh CBOIO POJIb B KOMaH/E.
pe3ynbrare VYK-4. CriocobeH oCymiecTBISATh JIEIOBYI0O KOMMYHHUKAIMIO B YCTHOH H
OCBOGHUS NUChbMEHHOW ¢opMax Ha TOCyAapcTBEHHOM si3bike Poccuiickoit
MYCLIATIIUHEI denepanuu 1 UHOCTPAHHOM(BIX ) A3bIKE(aX)
YK-5. CnocoGeH BocIpuHUMATh MEKKYIBTYPHOE pa3HOOOpasue
oO1iecTBa B COLUAIIBHO-UCTOPUUECKOM, STUUECKOM U
bumocoPpcroM KOHTEKCTAX
Pesynbratel VYK-3.1. Omnpenensier cTpaTeruio COTPYAHMYECTBA IS JTOCTHXKEHUS
OCBOEHUS [IOCTABJIEHHOW LIEIH
o0pa3oBaTeNnbHOI YK.3.2. OcymectBnsier oomeH wuHpopManuend ¢ APYrUMU YJICHAMH
nporpammsl (MJIK) | koMaHIbl, OCYIIECTBISECT MPE3CHTAIMIO PE3YJIbTATOB PA0OTHl KOMAHIbI

VYK-3.3. Anantupyercs B npodecCHOHaTLHOM KOJIEKTHUBE
VYK.4.1. TpaMOTHO M $CHO CTPOUT JAHUAJOTHYECKYIO pPEYb B paMKax
MEXJIMYHOCTHOTO UM MEXKKYJIbTYPHOTO OOILIEHHS Ha PYCCKOM U
MHOCTPAHHOM $I3BbIKAX
YK.4.2. JleMOHCTpUPYET YMEHHE OCYILECTBIIATH AEJIOBYIO IEPENUCKY Ha|
PYCCKOM U HMHOCTPAaHHOM SI3bIKaX C YYETOM COLMOKYJbTYpPHBIX
0coOeHHOCTEH
VYK.4.3. OcyuiectBisieT BbIOOP KOMMYHUKATUBHBIX CTpPaTeTUH M TaKTHK
IIPY BEJICHUU JIETIOBBIX IEPETOBOPOB
VK-5.1. HNmeer mnpencraBieHne O MEXKYIbTYPHOM pa3HO0Opa3un
o0111eCTBa B COIIMATIBHO-UCTOPUUECKOM aCHEKTE
VK-5.2. JleMOHCTpUpyeT 3HaHUS MEXKYJIbTYpPHOIO pa3HooOpas3us
00111eCTBa B 3THYECKOM KOHTEKCTE
VK.5.3. YMeer BbIcTpauBaTh B3aUMOJACHCTBUE C Y4ETOM HALIMOHAIBHBIX U
COLMOKYJIBTYPHBIX OCOOCHHOCTEHN

3HaHUs, yMEHUS U
HaBBIKH,
II0JIy4aeMbIC B
IIPOLIECCE U3YUEHUS
JUCLUATIIINHBL

3HATh:

1. OcHoBHBIC MPUHIUIIBI Hay4HOTO o0IIeHUs i
KOMMYHHUKAITMW: BKIIOYasi CTPYKTYypy Hay4dHOM CTaThH,
MpaBWwiIa IUTHPOBAaHUS U (OPMATUPOBAHUS, a TaKKe
ATUYECKUE ACTIEKThI HAYYHOU pabOTHI;

2. Tlogxompl K HaydyHOM TMpe3eHTAlMM: BKIIOYash BBIOOP
HOJIXOISIIITIX rpaduKoB, JIAarpamMm, TaO0JIHII,
WCIOJIb30BaHNE BH3YyalbHBIX MAaTEPHANIOB U Pa3pabOTKy
YETKOH U JIOTUYHOW CTPYKTYPBI IPE3CHTALNH;

3. DTudYeckWe  acmeKkThl Hay4HOHM  paboThl,  Mpoliecc
PELIEH3UPOBAHUS HAYYHBIX CTaTeH

YMeTs:

1. Hcnoar3oBaTh TEXHUKU u HaBBIKH HY6J'II/I‘IHI>IX

BBICTYIJICHUI: BKJIIOYAsi OPAaTOPCKHE MPUEMBI, PadoTy C




3.

BiageTs HaBBIKaMU:
1.

2.
3.

MyOJIMYHOCTHIO, IUIAHUPOBAaHHE U  CTPYKTYpPHpPOBaAHHE
MPE3CHTALINH;

[IpencraBisTh  HayuHble paboOThl  Iepel  HayYHBIM
cOoOOIIECTBOM: BKJIOYAsi y4yacThue B  KOH(EpeHIHsX,
KOJUIOKBHUYMaX, JHUCKycCHsIX U paboTy ¢ mnupamu
PELICH3EHTOB

[IpencraBiasiTh CBOM pe3ynbTaThl MeEpel ayIdUTOpHeil
Pa3IMYHOIO YPOBHS 3KCIIEPTU3BI

Hanmcanuss  Hay4yHBIX  cTaTeil:  BKJIOYas  BBIOOD
MOAXOAUIEr0 JKypHaia JUisl IMyOJUKaluU, pPa3padOTKy
apry-MEHTauu U JIOTUYECKYI0 CTPYKTYpY, a TaKKe
OCHOBBI PELICH3UPOBAHUS;

AHanun3a 1 OLICHKHA HAYYHBIX CTaTEW U UCCIICIOBAHUI

D dexTuBHON KOMMYHHUKAIMU CBOMX HACH W HAYYHBIX
HCCIIE0OBAHUI

Kpatkas OcHo8bl HAYYHOU KOMMYHUKAYUU
XapaKTepUCTHKA 1lyonuynvle gbicmynieHus u opamopcKue HagblKu
yueOHoH Hayunoe nucoemo u nanucanue nayunvlx cmameu
JUCITUTLIAHBI I'pagpuka u eusyanruzayus OaHHbIX
Ilpeocmasnenue nayunvlx pabom nepeo ayoumopueti
Kpumuueckuii ananuz Hayunvix cmameti U ucciedo8aHull
Pazpabotunku ['punienko Kpuctuna AnexcanapoBHa, HaydHbli coTpyaHuk HOLL «YMHBIE

MaTepuaibl 1 OnoMeuIHCKHUE npuioxenus» bDY um. U. Kanra
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