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1. OBIIME ITOJOXEHUA

1.1. OcHoBHasi npodeccuoHaNbHasA 00pa3oBaTeJbHAsl NMPOrpaMMa MArucTpaTypsbl
(manee — mporpamma marucrparypsbl, OOIl marucrparypbl) «XuMHU4YecKasi TeXHOJOTUA
MAaTEpHaJIOB M U3/1eTHI JJIEKTPOHUKH M HAHOYICKTPOHUKMY, PEAIN3yeMasi B COOTBETCTBUU C
(benepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BhICIIEro oOpa3oBaHus Qene-
PAJIbHBIM T'OCYIapCTBEHHBIM OIOJKETHBIM 00pa30BaTEIbHBIM YUPEKIECHUEM BbICIIETO Hpodec-
CHOHAJILHOTO 00pa3zoBaHus «PocCHHCKUI XUMUKO-TEXHOJOTrn4Yeckuil ynuBepcurer umenu JI.U.
MenzeneeBa» 1Mo HampaBJE€HUIO MOATOTOBKHU Bbiciiero oOpasoBanus 18.04.01. Xumuueckas
TeXHOJIOTUsI; U MPO(UII0 TOATOTOBKH «XHMMHYECKasi TEXHOJIOTUSI MATEPHATIOB U U3JeJuil
3JIEKTPOHMKH M HAHO3JIEKTPOHMKM) IPEJICTaBIsIeT COOON KOMIUIEKC OCHOBHBIX XapaKTepu-
CTHUK 0Opa30BaHMsl, OpraHU3allMOHHO-TIEJArOrMYeCKuX YCIOBUM, (OpPM aTTecTallH, KOTOPBIH
MIpe/ICTaBJIeH B BUJIE O0IIEH XapaKTEepUCTUKU MTPOrpaMMbl MarucTpaTypbl, y4eOHOTO IUIaHa, Ka-
JeHAapHoro yueOHoro rpaduka, pabouux MporpaMMm JUCLUIUIMH, IPOTpaMM IPaKTHUK, OLEHOY-
HBIX CPEICTB, METOANYECKUX MATEPUAIIOB.

1.2. HopmaTuBHbBIe JOKYMEHTHI JJisl pa3padoTKM NPOrpaMmMbl MarucTparypbl o
HANPAaBJIEHUIO OATOTOBKHU COCTABJISIOT:

— @epepanbublil 3ak0H 0T 29.12.2012 Ne 273-®3 «O0 obpazoanuu B Poccuiickoit de-
Jiepanumny;

— Ipukaz Munobpuayku Poccun ot «21» Hoa6pst 2014 1. Ne 1494 «O6 yrBepxaeHun
(dbenepabHOTO TOCYIapCTBEHHOTO O0pa30BaTENBbHOTO CTaHIApPTa BBICHIETO OOpa30BaHUS IO
HarnpasiieHnto noaArotoBku 18.04.01. Xumuuyeckasi TexHOJ0rusi (YpOBEHb MarucTpaTyphl)»
(manee — ®I'OC BO no nanpasnenuto noarotropku 18.04.01. Xumuueckasi TexHosorus (ypo-
BEHb MarucTpaTyphl));

— Tlpuxa3z Muno6pnayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepxaennu [lopsinka op-
raHu3aluy U OCYIIECTBIIEHUSI 00pa30BaTEIbHOMN AEATENbHOCTH MO0 00pa30BaTEIbHBIM MPOTpaM-
MaM BBICILIEr0 00pa3oBaHus — MporpamMmam OakajaBpHuara, MporpaMMaM CIEHUaIUTETa, Mpo-
rpaMMaM MarucTpaTypbi».

1.3. O0mas xapakTepucTHKA MPOrpaMMbl MAarHCTPATYpPhbl

Lenab0 mporpaMMbl MarucTpatypsbl SIBISETCS CO3JaHHE CTYIEHTaM MarucTpaTypbl
YCIOBUHN Ui IPUOOpETEeHUsT HEOOXO0UMOTO JUIsl OCYHIECTBICHUS NMPOPECCUOHATBHON AeATeNb-
HOCTH YPOBHSI 3HAaHUWH, YMEHHI, HaBBIKOB, ONBITA ACATEIBHOCTH M TOJATOTOBKH K 3aIUTE BHI-
MYCKHOM KBaNM(PUKAITMOHHON pabOTHI.

Cpok moJiyyeHusi o0pa3oBaHUsi IO NMPOrpaMMe MarucTpaTypbl 10 HaIpaBJICHUIO
noarotoBku 18.04.01. Xumuyeckasi TeXHOJIOTHs; [0 MarucTepckoil mporpamMmme «Xummu4e-
CKasl TEXHOJIOTMS MATEPHAJIOB U U3/1eJINi 3JIEKTPOHMKH M HAHOJIEKTPOHUKH»»:

B OYHOU popMe 00ydIeHHST COCTABIISET 2 TO/1a.

CrpykTypa o0pa3oBaTejbHON MPOrpaMMbl MAarHCTPATYPhl BKIIOYAET 0053aTEIbHYIO
(6a30Byr0) YacTh U 4acTh, POPMUPYEMYIO YIACTHUKAMH 0Opa30BaTeIbHBIX OTHOIIEHUHN (BapHa-
THBHYI0). DTO 00ecreurnBaeT BO3MOKHOCTh peai3allMi IPOrpaMM MarucTparypbl, UMEIOIINX
Pa3IMYHYI0 HAaIPaBJIEHHOCTh 00pa30BaHUs B paMKaxX OJJHOTO HAIpaBJICHUs MOATOTOBKH (Jajee —
HaIPaBJIEHHOCTb IPOTPaMMBbl).

[IporpamMma MarucTpaTypbl COCTOUT U3 CIEAYIOUIUX OJIOKOB:

- brok 1 «Aucuunnuuel (MOIYIM)», KOTOPbIN BKIIOYAET JUCUUIUIMHBI (MOAYIN),
OTHOCSIIMECS K 0a30BOM YacTH MPOTPaMMBbl, U JUCIUILIMHBI (MOAYIIN), OTHOCSIIIHECS K €€ BapH-
ATUBHOMW YacCTH.

- brok 2 «llpakTuku, B TOM 4Mcie Hay4dHO-HcCclleoBarenabckas padora (HUP)»,
KOTOPBIH B MOJTHOM 00BbEME OTHOCUTCS K BAPUATUBHON YaCTHU MPOrPAMMBI.

- biok 3 «l'ocymapcTBeHHasi UTOTOBAsi aTTECTAllMs», KOTOPBIM B MOJTHOM O0O0BbEeMe
OTHOCHUTCS K 6a30BOM YacCTH MPOrpaMMBbl U 3aBEPILAETCS IPUCBOCHUEM KBaNU(UKALUY, YKa3aH-
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HOW B TEpeYHE CIEIUATBLHOCTEH M HAMpaBIICHWHM MOJATOTOBKH BBICIIETO OOpa30BaHHUS, YTBEp-
xaaeMoM MuHucTepcTBOM 00pazoBanus U Hayku Poccuiickoit denepanun.

CTpyKTypa nmporpaMmMbl MarucTpaTypsbl

CrpykTypa nporpamMmmbl MarucTpaTypbl O6beM mporpaMMbl MarucTpaTypsl
B 3aU€THBIX €MHUIIAX
broxk 1 JlucuumiuHel (MOJTYJIN) 58 - 60
baszoBas JacTtp 18 -21
BapuaruBHnas yacts 42 -39
biok 2 [IpakTukn, B  TOM  4YHCIIE  HAy4YHO— 51-54
uccienonatenbekas pabora (HUP)
BapunaruBHnas yacth 51-54
biok 3 ['ocynapcTBeHHas MTOTOBAsI ATTECTALMS 6-9
O6beM porpaMMbl MarucTpaTypsl 120

JlucumminHel (MOIYJH), OTHOCSIMECS K 0a30BOM YacTH MPOrpaMMbl MarucTpaTypbl, SB-
JSAI0TCS 00s3aTENbHBIMU JUIsl OCBOCHMSI 00y4YaloIIUMCsl BHE 3aBHCHUMOCTH OT HAINpPaBJICHHOCTH
(mpoduiist) mporpaMmsl, KOTOPYI0 OH ocBauBaeT. Habop nucuumuimz (Moaysnei), OTHOCSIIHUXCS K
0a30BOI YacTU MPOrpaMMbl MArUCTPaTypbl, OpraHU3alsl ONpenesieT CaMOCTOSATENbHO B 00be-
Mme, ycraHoBiieHHoM PI'OC BO no nanpasnenuto noarotoBku 18.04.01 Xumuueckass T€XHOJIO-
rusi (ypoBeHb MarucTpaTypbl), C y4€TOM COOTBETCTBYIOLIMX IMPUMEPHBIX OCHOBHBIX 00pa3oBa-
TEJIbHBIX MPOTPaAMM.

JlucumminHel (MOIYJH), OTHOCSIIUECS K BapUaTUBHOM YacTH MPOTPaMMBbl MarucTpary-
phl1, paktuky (B Tom unciie HUP) onpenenstor HanpaBieHHOCTH (TTpoduib) mporpammel. Habop
IUCUMIUIMH (Moayiei) u npaktuk (B ToMm uucie HUP), oTHocsmuxcs Kk BapuaTUBHOW 4acTH
brmoka 1 «ducuumnunel (Moxynu)» u broka 2 «llpakTuku, B TOM 4MCIE Hay4dHO-
uccrnenonatesbekas padota (HUP)» mporpamm akageMuyecKod WM MPUKIATHON Marucrpary-
pBl, OpraHM3alys OIpENeNseT CaMOCTOsTeNIbHO B 00beMe, ycraHoBieHHOM DPI'OC BO mo
HarpasiieHuto noarotosku 18.04.01 Xumudeckas TexHosorust (ypoBeHb MarucTparypsl). [locie
BbIOOpa 00YyYaroIMMCSI HANpaBiICHHOCTH (Ipoduisl) mporpammbl HaOOp COOTBETCTBYIOLIUX
JUCUMIUIMH (MoAaynel), npakTuk (B ToMm uucie HUP) craHoBuTCS 00s13aTENbHBIM ISl OCBOCHUS
00yJaroIIMMCH.

B Bnok 2 «IIpaktuku, B ToM unciae HaydHO-UcchenaoBaTenbckas padora (HUP)» Bxomst
yueOHasi ¥ MPOU3BOACTBEHHAs, B TOM YHUCJIE IPEUILIOMHAs, IPAKTUKH.

Tunel yueOHON MPaKTUKU:

- MIPaKTUKA MO MMOJYYEHHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUN U HABBIKOB.

Turbl IPOXU3BOACTBEHHOM MPAKTUKH:

- MIPaKTHKA I10 MOJIy4YEHHUI0 MPO(EeCCHOHATIBHBIX YMEHHUM U ONbITa MPO(eccuoHalb-
HOU J1eATeNbHOCTH (B TOM UHCJIE TEXHOJOTHYECKasl IPAKTUKA);

- HUP.

CriocoObl npoBeieHUs1 y4eOHON U IPOU3BOJACTBEHHON IPAKTHK:

- CTallMOHapHas;

- BbI€3/THAS.

[IpennumioMHasl mpakTUKa IPOBOAUTCS JUIsSI BHIIIOJIHEHUSI BBITYCKHOM KBaJIM(UKAIIMOH-
HOU paboThI U sABJISETCS 0053aTENbHOM.

[Ipu pa3zpaboTke mporpamMm MarucTparypbl OpraHu3aliys BbIOMPAET TUIIBI IPAKTUK B 3a-
BUCHMOCTH OT BHJIOB JAEATEIbHOCTH, HA KOTOpPbIE OPUEHTUPOBAaHA IpOrpaMma MarucTpaTyphl.
Opranu3zanys BOpase NpeaycCMOTPETh B IPOTpaMMe MarucTpaTypbl HHbIE TUIbI IPAKTHK JIOTOJ-
HuTeNnbHO K ycraHoBieHHbIM PI'OC BO no nanpasnenuto noaroroBku 18.04.01 Xumuueckas
TEeXHOJIOTHUs (YPOBEHb MarucTpaTyphl).

VYyeOHast W (WJIM) NMPOU3BOJICTBEHHAs MPAKTHUKUA MOTYT IPOBOJMUTHCS B CTPYKTYPHBIX
MO/Ipa3/IJIEHUAX OpraHu3alHy.




Jljig U1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI BHIOOP MECT MPOXO0KICHUS ITPaK-
THUK YYUTBIBAET COCTOSIHUE 3/I0POBbs U TPEOOBaHMUSI 110 JOCTYITHOCTH.

B Bbrnok 3 «l'ocynapcTBeHHass HTOroBas arTeCcTalys» BXOAMUT 3allUTa BBITYCKHOW KBaJlU-
¢uKannoHHON pabOThI, BKJIIOYAs MOATOTOBKY K 3alllUTE U MPOLEAYpPY 3alIUTHI, a TAKXKe MOAT0-
TOBKa U cJlaya TOCyJapCTBEHHOI'O AK3aMEHa (eCiM OpraHu3alys BKIIOYWIIA TOCYIapCTBEHHBIN
9K3aMEH B COCTaB I'OCYAapCTBEHHON UTOIOBOM aTTeCTally).

[IporpaMmbl MarucTpaTypbl, COJIEpKallie CBEACHUS, COCTABIISIONINE FOCY1apCTBEHHYIO
TaliHy, pa3pabaThIBalOTCS M pealU3yloTcs ¢ coOMIoieHneM TpeOOBaHUM, MPEAYCMOTPEHHBIX 3a-
KoHojarenbcTBOM Poccuiickoit ®@enepanuu ¥ HOPMAaTUBHBIMHU MPABOBBIMU aKTaMU B 00JacTu
3alUThl TOCYJApPCTBEHHOM TaliHbl. Peanu3anus yactu (yacteil) oOpa3oBaTeabHON MPOrpaMMbl U
rocy/lapCTBEHHOM HUTOrOBOM aTTECTAallMH, COJEprKalled HaydHO-TEXHHYECKYI0 HH(pOpMalHIo,
MOJUISKAIIYIO SKCITIOPTHOMY KOHTPOJIIO, U B paMKaX KOTOPOU (KOTOPBIX) 10 OOyUJaIOIMIUXCS J0-
BOJISITCSI CBE/ICHUSI OTPAHUYEHHOTO J0CTYIA, U (WIM) B Y4eOHBIX LIEJIAX HCIOJb3YIOTCS CEKPET-
Hble 00pa31bl BOOPYKEHUS, BOGHHOW TEXHUKHU, UX KOMIUIEKTYIOIINE U3/IEJINs, HE JIOYCKaeTCs C
MIPUMEHEHHEM JIEKTPOHHOIO 00y4eHUsl, AUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH.

[Ipu pazpaboTke mporpamMmbl MarucTparypbl 00ydaromuMcst obecredeHa BO3MOKHOCTD
OCBOEHHUS JUCHMIUIUH (MOIYJEH) 1o BbIOOPY, B TOM UHKCIE ClIEHUATU3UPOBAHHBIE YCIOBUS UH-
BaJIUAAM M JIMLAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbsl, B 00bemMe He meHee 30 mpo-
IIEHTOB BapuaTUBHOM yacTu bioka 1 «ucuumnanasl (MOTYITHN)».

KonunuecTtBo yacoB, OTBECHHBIX Ha 3aHSTUS JIEKLIMOHHOTO THMa, B LeioM 1o bioky 1
«ducuummmael (MOTynu)» cocTaBisieT He Oosiee 20 TMPOLEHTOB OT OOIIEro KOJWYECTBA YacOB
ayIUTOPHBIX 3aHATUH, OTBEJICHHBIX Ha peanu3aiuio 3Toro bioka.

[IpodunbHas HanmpaBIEHHOCTh MAaruCTEPCKUX MPOrpaMM OIpPENEIsieTCs BBICIIMM y4eO-
HbIM 3aBEJCHHMEM, pEaM3yIOIIUM O00pa30BaTeIbHyl0 IPOrpaMMy IO COOTBETCTBYIOIIEMY
HaIPaBJICHUIO TOATOTOBKH.

O0beM nporpamMMbl MarucTparypsl coctaiseT 120 3a4eTHBIX €AMHULL.

1.4. TpeGoBaHus K MOCTyNaKOIIEMy

TpeOGoBaHus K MOCTYMAOLIEMY OMpPENEISIIOTCS (eepaibHbIM 3aKOHOIaTENbCTBOM B 00-
nmactu oOpas3oBaHus, B ToM uucie llopsakom npuema Ha oOydeHue 1o 0O0pa30BaTEIbHBIM IIPO-
rpaMMaM BbICHIET0 00pa30BaHUs — IpOorpaMMaM MarucTpaTypbl HA COOTBETCTBYIOIIUN yUeOHBIN
roJl.

2. XAPAKTEPUCTHKA ITIPO®ECCHUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'NCTPATYPBI

2.1. ObsacTb npodeccoHANbHOM 1eTeJIbHOCTH BbINNYCKHHKA

ObnacTh npohecCHOHATBHONU JIEATEIBHOCTH BBIITYCKHUKOB, OCBOMBLIMX MIPOrPaMMy Ma-
TUCTPATypbl, BKIIIOYAET: METOJbI, CIIOCOOBI M CPEJACTBA MOJYYEHHs BEIIECTB U MaTEepHallOB C
MOMOIIBI0 (PU3NUECKUX, (PU3UKO-XUMHUUYECKUX U XMMHUYECKUX IPOLECCOB, MPOU3BOACTBO HA UX
OCHOBE M3JEJIN{ PAa3IMYHOTO HA3HAYEHUS; CO3JaHNe, BHEIPEHUE U HKCIUTYyaTallUI0 TPOU3BOJICTB
OCHOBHBIX HEOPTraHWYECKHUX BEIIECTB, MAaTEPUAJIOB U U3EIINN dJIEKTPOHHOU TEXHUKH.

[IpodeccruonanbHas aedaTenbHOCTh BblTyckHUKA HanpaBieHus 18.04.01. — Xumuueckas
TEXHOJIOTUSL TI0 Mpoduio «XuMUYecKass TEXHOJOTHUS MaTepUaJOB U W3JEIUNA AIEKTPOHUKU U
HaHOJIEKTPOHUKN» U MaruCTEPCKO mporpamme «XUMHUYEeCKas TEXHOJIOTUS MAaTEepPUAIOB U W3-
JEJINN JIEKTPOHUKH Y HAHODJIEKTPOHUKIDY HAIIPABJICHA HA PEAN3AIUI0 COBPEMEHHBIX MUKPO H
HAaHOTEXHOJIOTHH B MPOU3BOJICTBE MATEPUAIIOB U U3JEIINM 3JIEKTPOHHON TEXHUKH.

Boeinyckuuk Hampasienust 18.04.01. — Xumuueckasi TeXHOJIOTUS 10 Ipoduitto «XuMuye-
CKasl TEXHOJIOTHsI MaTEPUAIIOB U M3JEJIHMM JICKTPOHUKU U HAHOMIEKTPOHUKW» M MaruCTepCKOU
IporpaMMe «XHMH4YecKasi TEXHOJIOTUSI MATEPUAJIOB U U3EJINM JIEKTPOHUKU U HAHOAJIEKTPOHHU-
KI» MOKET OCYIIECTBIIATh NPOPECCUOHANBHYIO AEATEIILHOCTh HA POMBILIUICHHBIX MPEANPUSITH-
X Pa3’IMYHbIX POpPM COOCTBEHHOCTH U B Hay4YHO-HCCIEAOBATEIbCKUX OpraHU3alusaX, 3aHUMa-



IOLIUXCS UCCIIEJOBAaHUEM, ITPOM3BOJCTBOM U 3KCIUTyaTallMell MaTepualioB U W3/EIUI IEeKTPOH-
HOW TEXHHKH.

BoinyckHHK, OCBOMBILIUHN MTPOrpaMMy MarucTparypbl, B COOTBETCTBUU C BUJIaMH Hpodec-
CHUOHAJILHOM JeSTeIbHOCTH, Ha KOTOPbIE OPUEHTHUPOBAaHA IpOrpaMMa MarucTparypbl, TOTOB pe-
aTh cleayrome npopeccuoHanbHbIe 3a1a4u:

Hay4YHO-MCCIIEI0BATENbCKAS ACSITEIbHOCTD:

- MIOCTaHOBKAa U (hopMy/IHpoBaHUE 3a7ay HAy4YHBIX HCCIEIOBAHHI Ha OCHOBE pe-
3y/lbTAaTOB MOKMCKA, 00padOTKH U aHAIN3a HAYYHO-TEXHUUECKON MH(pOopMalnu;

- pa3paboTKka HOBBIX TEXHUYECKUX M TEXHOJIOTMUECKUX PEIICHUH Ha OCHOBE pe-
3yJlbTaTOB HAyYHBIX MCCIEA0OBAHUN B COOTBETCTBUU C IJIAHOM PA3BUTHUS MIPEAIIPUSITHS;

- CO37JaHHE TEOPETUUYECKHUX MOJIEIEH TEXHOJIOIHYECKUX MPOIECCOB, MO3BOJIIOMINX
MIPOrHO3UPOBATh TEXHOJOTMYECKHE MapaMeTphl, XapaKTEPUCTUKHU almapaTypbl U CBOMCTBA IO-
Jy4aeMbIX BEIIECTB, MaTEPUAJIOB U U3JIEIIH;

- pa3paboTKa MPOTpaMM M BBHITIOJTHEHHE HAyYHBIX HCCIIEIOBaHUM, 00paboTka W
aHaJIU3 UX Pe3y/bTaToB, (GOPMYIUPOBAHUE BBIBOJIOB U PEKOMEHALINIA;

- KOOpJUHAIMS padOT IO CONPOBOXKJICHUIO pEaU3allud pe3yJbTaTOB padOThl B
IIPOU3BO/JICTBE;

- aHaJIW3, CUHTE3 U ONTHUMU3ALUS IPOIECCOB OOECeUeHUsl KauecTBa UCIbITaHUMH,
cepTu(dUKaLMU MPOTYKIIMHU C TPUMEHEHHEM MTPOOIEMHO-OPUEHTUPOBAHHBIX METO/IOB;

- MOATOTOBKA HayYHO-TEXHUUYECKHUX OTYETOB, aHATUTUYECKUX 0030pOB U CIIPABOK;

- 3alUTa UHTEJUIEKTYaIbHOW COOCTBEHHOCTH, yOJIUKALIMsI HAYYHbIX PE3YJIbTaTOB.

2.2. O0beKkThI NPOdeCcCHOHAIBLHOM 1eATeIbHOCTH BbINYCKHUKA

BBIITYCKHUKOB MPOTPaMM MarucTparypsl sIBISIFOTCS:

® XUMUYECKHE BEIIECTBA U MaTepUabl;

® METOJbl U IPUOOPHI OIIPEJCIIEHUS COCTaBa U CBOMCTB BEILIECTB U MaTEPUAJIOB;

e 00Opy10OBaHUE, TEXHOJIOTMUECKHE MPOIECCHl U MPOMBIIUIEHHBIE CUCTEMBI IMOJTY-
YEeHMsI BELIECTB, MaTEpUaJIOB, U3ACIUN, a TAK)KE CUCTEMBbI YIIPABJICHUS UMH U pe-
I'yJIUPOBAHUS.

2.3. Buasl npogeccuoOHAIBHOM AeATeTbHOCTH BBINYCKHHUKA.

Buner npodeccruonanbHoi 1eATeNbHOCTH, K KOTOPBIM TOTOBSITCSI BBIITYCKHUKH, OCBOUB-
1IMe MporpaMMy MarucTparyphl:

e HAYYHO-HUCCIIEJIOBATENbCKAas JEATEIILHOCTh B 00JIACTH XUMUYECKOM TEXHOJIOTHH.

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
MAT'UCTPATYPbI

3.1. BbImycKHHK, OCBOMBILUI NPOrpaMMy MarucTpaTypbl, JOJDKEH 00JaJaTh CleAyIo-
LIUMH 00WeKYIbMYPHbIMU KOMNEeMeHYUIMU:

CrocoOHOCTHIO K a0CTPaKTHOMY MBINIUICHHIO, aHau3y, cuate3y (OK-1);

TFOTOBHOCTHIO JIEMCTBOBATh B HECTaHIAPTHBIX CUTYal[USX, HECTH COLMAJIbHYIO M ITHYE-
CKYI0 OTBETCTBEHHOCTb 3a NpuHsAThIe pemenus (OK-2);

TFOTOBHOCTBIO K CAMOPa3BUTHUIO, CaMOpeaIn3aliy, UCII0JIb30BAHUIO TBOPUECKOTO MOTEH-
nuana (OK-3);

CIIOCOOHOCTBIO COBEPILIEHCTBOBATh M PAa3BUBATh CBON MHTEIIEKTYaIbHBbIH M OOILEKYIIb-
TYpPHBIM YpOBEHb, MOJIy4yaTh 3HAHUS B 00JaCTU COBPEMEHHBIX MPOOJIEM HAayKH, TEXHUKU U TEX-
HOJIOTHH, TYMaHUTAPHBIX, COITUATBHBIX M IKOHOMHUYECKHX HayK (OK-4);

CIIOCOOHOCTBIO K MPO(PECCHOHATBHOMY POCTY, K CAMOCTOATEILHOMY OOYYEHHIO HOBBIM
METO/IaM HCCJIEJJIOBaHMSI, K ”3MEHEHUIO HAyYHOTO ¥ Hay4YHO-IPOU3BOJACTBEHHOTO MPOQUIIS CBO-
eil npogeccuonanbHoi nestenpHocT (OK-5);

CIOCOOHOCTBIO B YCTHOM U MUCBMEHHOM peun CBOOOJHO MOJIb30BAaThCS PYCCKUM U WHO-
CTPaHHBIM SI3bIKaMU KaK CpeJICTBOM JienoBoro odmenus (OK-6);

CIIOCOOHOCTBIO Ha MPAKTHKE HCIOJIb30BaTh YMEHUS U HaBBIKM B OpPraHU3alMU HCCIIEI0-
BaTEJIbCKUX U MIPOEKTHBIX paboT, B ynpaBiaeHUH KojuiekTUBOM (OK-7);



CIIOCOOHOCTBIO HAXOJUTh TBOPUYECKUE PEIICHUS COIMAILHBIX U MPO(EeCcCHOHANbHBIX 3a-
Ja4, TOTOBHOCTBIO K MPUHATHIO HeCTaHAapTHHIX pemeruit (OK-8);

CIOCOOHOCTBIO C MOMOIbI0 MHPOPMAIIMOHHBIX TEXHOJOTUH K CaMOCTOSITEIbHOMY IIpHU-
O0OpEeTEeHHIO U UCMOJIb30BAHUIO B MPAKTUYECKOM JEATEIbHOCTH HOBBIX 3HAaHUW M YMEHUI, B TOM
yuclie B 00JacTsIX 3HaHUN, HEMOCPEICTBEHHO HE CBA3aHHBIX co cdepoil nesrenbHocTa (OK-9).
3.2. BbIlTyCKHHUK, OCBOMBIINI MPOrpaMMy MarucTpaTypsl, JOJDKEH o0aanatek cienyromumu 0o-
we-npogeccuoHanbHbIMU KOMNEMeHYUAMU.

TFOTOBHOCTbIO K KOMMYHHUKAIIMM B YCTHOM M NMUCbMEHHOW (popMax Ha PycCKOM U HMHO-
CTPaHHOM SI3bIKax Ui pellieHus 3a1a4 npodeccuoHanbHol aedarenbHoctu (OIIK-1);

TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B c(hepe cBoel nmpodeccuOHaIbHON AeaTelbHO-
CTH, TOJEPAHTHO BOCIPHUHHMMAsI COLIMAJIbHBIEC, 3THUYECKHE, KOH(ECCUOHANIbHBIE U KYIbTYpPHbBIE
paznuuus (OI1K-2);

CIOCOOHOCTBIO K MPO(ECCHOHATBHON AKCIUTyaTallid COBPEMEHHOI0 00OpYAOBAaHUS U
puOOPOB B COOTBETCTBUU C HampasiaeHueM U npoguiem noarotosku (OIIK-3);

TFOTOBHOCTBIO K HCIOJIB30BAaHUIO METOJOB MaTEMaTHYECKOI0 MOJIEIMPOBAHMS MaTepua-
JIOB U TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETHUECKOMY aHAIU3Yy M SKCIEPUMEHTAJIbHOU Ipo-
Bepke Teopernueckux runotes3 (OIIK-4);

TFOTOBHOCTBIO K 3alllUTe€ 0OBEKTOB MHTEIUIEKTYyaJIbHON COOCTBEHHOCTH U KOMMeEpIHAIu-
3alMU [IpaB Ha 0OBEKTHI UHTEIUIeKTYyanbHOU coocTBeHHOCTH (OIIK-5).

3.3. BBINIYyCKHUK, OCBOMBIIWNA MpOTpaMMy MarucTpaTyphl, JOJDKEH 00JagaTh CIEIYIONIUMU
IIpogheccuonanvnvimu komnemenyuamu

CIIOCOOHOCTBIO  OpPraHHM30BBIBATH  CAMOCTOSITENIbHYI0 M KOJUIEKTUBHYIO  HAy4yHO-
HCCIIEIOBATENIbCKYI0 padoTy, pa3pabaTblBaTh IUIAHBI U MPOrPAMMBbI MPOBEACHUS HAyYHBIX HC-
CJIEJOBAaHUI U TEXHUYECKUX pa3paboToK, pa3padareiBaTh 3aAanus it ucnonnurenent (I1K-1);

TFOTOBHOCTBIO K MOUCKY, 00paOOTKe, aHaJM3y U CHUCTEMAaTU3allMd HAyYHO-TEXHUYECKOU
nH(pOpMaLIUY IO TEME UCCIIEJOBaHMsI, BHIOOPY METOIMK U cpelacTB pewmenus 3agauun (I11K-2);

CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE MPUOOPHI U METOJIMKHU, OPraHU30BBIBAThH
MIPOBEJIEHUE 3KCIIEPUMEHTOB U UCHBITAHUH, MPOBOJUTH UX 00pa0OTKY U aHAJIM3UPOBATh UX pe-
3ynbratel (11K-3).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O TIPOLHECCA ITPU PEAJIN3AIIUU
IMPOI'PAMM MATUCTPATYPbI

4.1 O01mas xapakTepucTUKA 00pPa30BaTeJIbLHOI 1eATeJIbHOCTH

ObpazoBarenbHas 1eATENbHOCTh IO IPOrpaMMe MarucTpaTypbl MpeycMaTpUBaeT:

— npoBeAeHHE YYEOHBIX 3aHATUI MO AUCLUUILIMHAM (MOIY/IsIM) B (opMe JEKIui, ce-
MUHApCKUX 3aHATUH, KOHCYIbTALUM, JIA0OPATOPHBIX pabOT, UHBIX (GOPM 00yUEHHUs, IPEAYCMOT-
PEHHBIX Y4€OHBIM IJIAHOM;

—  TNpPOBEACHUE MPAKTHUK;

— TPOBEICHME HAYyYHBIX HCCIIEIOBAaHUN B COOTBETCTBUU C HAIPaBIEHHOCTHIO IPO-
IrpaMMbl MarucTparypsl;

— MpOBEICHHME KOHTPOJIS KaueCTBAa OCBOEHHUS MPOTrpaMMbl MaruCTpaTypbl HOCPEICTBOM
TEKYIIEr0 KOHTPOJIL YCIIEBAEMOCTH, NMPOMEXKYTOYHOW aTTecTauuu oOyyarolmuxcs, rocynaap-
CTBEHHOW UTOTOBOM aTTECTAIIMU 0OYJarOIIUXCS.

4.2. Y4eOHblii JIAH MOATOTOBKHU CTY/IECHTOB MarucTpPaTypbl

VY4eOHbli MJIaH NOJATOTOBKM MarucTpoB pa3padOTaH B COOTBETCTBUU C TPEOOBAHUSIMU
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEeIbHOIO CTaHIApTa MO HANPABICHHUIO MOJITOTOBKU
18.04.01 XumMuueckasi TEXHOJIOTHSI, YTBEPKACHHOMY MpPUKa30M MuHHCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepaunu ot 21.11.2014 Ne 1494.

B yue6GHOM mmaHe oToOpa)keHa JIOTHYECKas MOCIEeIOBATEIIbHOCTh OCBOCHHUS OJIOKOB U
paznenoB OOII (mucruminH, NpakTHK), oOecneynBaOmMuX GOPMUPOBAHNE KOMIIETEHITMN. YKa-
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3aHa 001Iast TPYIOEMKOCTh JUCUUIUIMH, MOJAYJEH, MPaKTUK B 3a4ETHBIX €IUHHIIAX, a TAKXKE UX
oO1ias 1 ayIuTopHasi TPYA0EMKOCTb B Hacax.

VY4eOHbIii MIaH NOArOTOBKM MarucTpoB 1o HamnpasiieHuto 18.04.01 Xumuueckas TexHo-
JIOTHUsl, HAIpaBJIEHHOCTh (mpoduib) «XuUMUYecKas TEXHOJIOTHS MaTepHaioB M U3JENIUN 3JIeK-
TPOHUKH U HAHOAJIEKTPOHHUKN» IIPUIIATacTCsl.

4.3. KasenapHblii yueOHbIi rpaduk

[TocnenoBaTenpbHOCTh peain3aliy IPOrpaMMbl MaruCTpaTyphl MO TOJaM U CEMeCTpaM
(BKIIIOYasi TeOpeTHYECKOe 00yUeHHE, TPAKTUKU, HAyYHbIE UCCIIEI0BaHUS, IPOMEXYTOUHbIE U
roCy/IlapCTBEHHYIO UTOTOBYIO aTT€CTAllMU, KAHUKYJIbI) IPUBOJIUTCS B KaJ€HIapHOM y4eOHOM
rpaduxke.



4.4. AHHOTAanMHU PadoYuX NPOrpamMM JMCIUIIIUH

4.4.1. lucuunjuHbI 00s13aTe/IbHOI YacTH (0a30Basi 4acCTh)
AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«®Puaocodcekue mpodeMbl HAYKH U TEXHUKH
(b1.5.01)

1. Heau u 3aaa4v AUCHUIIAHBI

[IporpamMma cocraBieHa B COOTBETCTBUU ¢ TpeOoBaHUsAMU DeepalibHOTO rOCy1apCTBEH-
HOro oOpa3oBareibHOro cranaapra Bbicuiero oopasosanus (PI'OC BO) no obpa3oBarenbHOM
nporpaMmMe Bbicuiero oOpazoBaHusi — nporpamme maructparypbl 18.04.01 — Xumuueckast Tex-
HOJIOTHS, C PEKOMEHJAIUsAMU METOINYECKOr ceKkunu YueHoro cosera PXTY mm. [I. . Menne-
JecBa.

[Iporpamma oTHOCUTCS K Oa30Boi yacTu Osioka qucuuiiuH yueOHoro iaHa (b1.b.1) u
paccunTaHa Ha U3ydeHue Ha 1 roay oOydeHus.

Heabio aucunniannbl «Punocodckre npodiieMbl HAYKU U TEXHUKU ABIIIETCS TOHUMa-
HUE aKTyaJbHBIX GHIOCOPCKUX U METOI0JIOTUYECKUX MTPOOIEM HAYKU U TEXHUKU.

2. Komnerenuuu maructpa B 00jacTu Guiaocopckux npodJjeM HAyKu U TEXHUKHU

Nzyuenne qucuuminnbl «@unocodekue npoOiaemMbl HAyKy U TEXHUKW» HAIPaBJICHO Ha
(dbopMUpOBaHKE U Pa3BUTHUE CIEAYIOUINX OOLIEKYIbTYPHbBIX KOMIIETEHIUI:

- C1IOCOOHOCTH K a0CTPaKTHOMY MBIIIJIEHUIO, aHanu3y, cuHTe3y (OK-1);

- CIIOCOOHOCTH COBEPILIEHCTBOBATh U Pa3BUBATh CBOM MHTEJUIEKTYaJIbHBIN U OOIIEKYIIb-
TYPHBIN YpOBEHb, [IOJy4aTh 3HAHUS B 00JaCTU COBPEMEHHBIX IPOOJIEM HAyKU, TEXHUKH U TeX-
HOJIOTUH, TYMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYEeCKHX HayK (OK-4);

B pesynbrate nzyuenus aucuumiausbl «dunocodckre npodiieMbl HAyKd U TEXHUKUY» Bbl-
IIYCKHUK J0JKEH:

3HaAmMb:

OCHOBHbIE HayYHbI€ IIKOJIbI, HAIIPABJICHHU S, TApaAUrMbl, KOHIENIHUU B GHII0CO(DUN TEXHU-
KU ¥ XMMHYECKOM TEXHOJIOTHH;

¢bun0coPpCcKo-METOA0IOrMUECKHE OCHOBBI HAYYHO-TEXHUUYECKUX U MHKEHEPHO-
TEXHOJIOTUYECKUX MPOOIIeM;

- pa3BUTHE TEXHUKHU U XUMHUYECKUX TEXHOJOTUN B COOTBETCTBUU C CTAHOBJIEHUEM JIOUH-
IyCTPUAIILHOTO, MHIyCTPHAJIBHOTO, TOCTUHAYCTPUAIBLHOTO NEPHUOI0B PA3BUTHS MUPA;

ymemb:

- npumenaTh B HMUOKP kareropun ¢puiiocopuu TeXHUKA U XUMHUYECKUX TEXHOJIOTHI;

- QHAJIM3UPOBATH IPUOPUTETHHIE HAMIPABICHUS TEXHUKH U XUMHUYECKUX TEXHOJIOTHIA;

- JIOTUYECKU TIOHUMATh U UCIO0JIb30BaTh IOCTHKEHUE HAYYHO-TEXHUYECKOTO Mporpecca u
rJ100aJBbHBIX TIPOOJIEM HUBUIM3AINH, TPAKTUYECKH HCII0Ib30BaTh PUHIUIBI, HOPMBI U IIpaBUiia
AKOJIOTUYECKOM, HAYYHO-TEXHUYECKOM, KOMIIBIOTEPHOU 3THKU;

- KPUTUYECKU aHAJIU3UPOBATh POJIb TEXHUYECKOTO U XUMUKO-TEXHOJIOTHYECKOTO 3HAHUS
IIPH PEILIEHUH SKOJIOTMUECKUX MpoOIeM 0e3011aCHOCTU TEXHUKH U XUMMUYECKUX TEXHOJIOTU;

eénademu:

- OCHOBHBIMU NOHATUAMHU (pUsiocopuu TEXHUKU U XUMUYECKOMN TEXHOJIOTUH;

- HaBbIKAMHM aHaIM3a GUIOCOPCKUX MPOOIEM TEXHUKH, HAYYHO-TEXHUUYECKOIO 3HAHUS U
MHXEHEPHO J1eTeNbHOCTH;

- croco0aMu KpUTHUECKOT0 aHAJIW3a TEXHUKH U €€ HHHOBAIIMOHHBIX METOJ0B Hay4YHOTO
uccienoBaHus, noucka ontuManbHbIx permieHnit HUOKP B TexHuke n XuMuueckoil TeXHOJIOTUY;

- IpUeMaMu IMyOJUYHBIX BBICTYIJIEHUH B MOJIEMUKE, TUCKYCCHH 1O (UI0CcOPCKUM Ipo-
OseMaM TEXHUKU U TEXHUYECKOTO 3HAHMUSI.

OO0mas TpynoeMKocTh u3dydeHusi Aucuuiuinnbi: 4 3E (144 yaca). 13 Hux aynutopHas
Harpy3ka — 51 (jekuuit — 16 yacoB, mpakTUUECKUX 3aHATHI — 35 yacoB), caMOCTOSITENbHAS pa-
6ota — 57 yaca. Dopma KOHTPOJIS — SIK3aMEH.



3. Kparkoe coaepxxanue JTUCUMIIJIMHBI:

Mopyasb 1. MecTO TeXHUKH U TEXHHYECKHX HAYK B KYJIbType HHBH/JIU3AIUH

dutocodust TEXHUKH, €€ IpeaIMeT U npodaemHoe nosie. dunocodusi TEXHUKHU B COBpE-
MEHHOM O00IIIeCTBE, €€ (PYHKITHH.

[Ipeamet dunocodum TEXHUKH: TEXHUKA KaK OOBEKT U KaK JIeATeIbHOCTh. Dunocodust
TEXHUKU: IpeaMeT U npobiaemMHoe noJie. Tpu acrekra TEXHUKH: MHKEHEPHbIH, aHTPOTIOJI0rHye-
CKM 1 conranbHbli. Texauka kak crenududeckas Gopma KyinbTypsl. MicTopuueckue cormo-
KYJIbTYPHbIE TIPEIIOCHUIKY BBICICHNS TEXHUYECKON MpodaeMaTHKU U popMupoBaHus Gpuio-
copuu TeXHUKU: (OPMUPOBAHHE MEXAHUCTUYECKON KapTUHBI MUPA, HAYYHO-TEXHUYECKasi PEBO-
JIIOLIMS, HAYYHO-TEXHUYECKHUN IPOTPECC U CTPEMUTENIBHOE pa3BUTHE TexHoorui nocie 1 Mu-
poBoii BoiiHbI.

MoayJs 2. TexHuka 1 HayKa B UX B3aMMOOTHOILICHUH

TexHuKa 1 HayKa Kak criocoObl caMOpeaIn3aliuu CYIHOCTHBIX CUJI M BO3MOXKHOCTEN ye-
noBeka. Hayka u Texuuka. COOTHOIIEHHE HAyKH M TEXHUKU: JIMHEHHAs U 3BOJIIOLMOHHAS MOJIe-
mu. Tpu craguu pa3BUTHS B3aUMOOTHOILIEHUN HAYKU U TEXHUKU. HCTUTYIIMOHANIbHAS U KOTHU-
TuBHas tuddepeHumanys chep Hayku U TEXHUKH U (POPMHUPOBAHNE TEXHUUECKONW OpUEHTAINH B
Hayke (XVII — XVIII BB.). Hagano ciimenTudukanuy TeXHUKA U MHTEHCUBHOE Pa3BUTHE TEXHU-
KU B riepuoJi npomslinuieHHo# pesomonuu (koHer X VIII — nepsast monosuna XIX B.). Cuctema-
TUYECKUH B3aMMOOOMEH U B3aMMOBJIMSIHHE HAyKH U TEXHUKU (BTOpas nojouHa XIX — XX B.).
CraHOBJIEHHE U Pa3BUTHE TEXHUUYECKUX HAYK KJIACCUYECKOT0, HEKJIACCUYECKOTO U TIOCTHEKJIac-
CHUYECKOT0 TUIIOB

Bo3HHKHOBEHME HHXKEHEPUHU KaK MPOPEecCUd OCHOBHBIE HCTOPUYECKUE ITAIIBI PA3BUTHS
MHXEHEPHOU J1eATeNbHOCTH. TeXHUUECKNEe HAyKH U METOA0JIOT Ul HAyYHO-TEXHUUECKOH Jesl-
TEJIbHOCTH.

Mopayasb 3. OcHOBHBIE METO10JI0THYECKHE MOAX0/Ibl K IOHUMAHHMIO CYIIHOCTH TeXHUKH.

OcHoBHbI€ (pUI0COPCKUE KOHIENIIMYA TEXHUKH. AHTPONOJOTUYECKUH MOX0A: TEXHUKA
kak opranonpoekmus (3. Kamnm, A. ['enen). Dk3ucTeHIUANTUCTCKAUN aHan3 TeXHUKHU (M.
Xamgerrep, K. Scnepc, X. Oprera-u-I'accer). AHanu3 TEXHUYECKUX HAYK U IPOCKTHUPOBAHUS
(I1. DHrensmeiiep, @. Jleccaysp). MccnenoBanue coruanbHbIX GYHKIIUNA U BIUSHUN TEXHUKH;
TEOPUs TEXHOKpPATUH U TexHOoreHHOH 1uBmim3anuu (K. Dmmrons, JI. Mamdopn, @pankdypr-
ckas mkosa). X. CKonmuMoBCKU: (puaocopusi TEXHUKU Kak puiiocodus yenoseka. Punocodus
TeXHUKH U ujen unausuayanuu XK. Cumonnona. BzaumoortHomenus ¢punocodceko-
KYJIbTYPOJIOTHYECKOTO U MH)KEHEPHO-TEXHOKPATUUECKOI0 HalpaBJieHUN B GUIOCOPUH TEXHUKH.

OcHoBHbI€ IP0OJIEMBI COBpeMEHHOMN (unocopun TeXHUKU. COIMOIOrUsS U METOA0I0T sl
MIPOEKTUPOBAHUS U UHKEHEPHOU NiesTenbHOCTH. COOTHOLIEHUE JECKPUIITUBHBIX U HOPMATUB-
HBIX TEOpUil B HayKe 0 KOHCTpyupoBaHuu. KubepHeTrnka U MOAETUPOBAHNE TEXHUUECKUX CH-
CTeM DTHKa U OTBETCTBEHHOCTb MHXEHEpA-TEXHUKA: Paclpeie]IeHUe U Mepa OTBETCTBEHHOCTHU
3a TEXHOTeHHBbIN 3Kosiornyeckuil ymep6. [lcuxoconuanbHoe BO3AEHCTBHE TEXHUKH U ATHKA
yIpaBiIeHUS.

Bricokue TeXHOJIOTHH, XUMUYECKOE U3MEPEHUE U NHHOBALIMOHHBIE MTOAXO0/IbI 7S BbI-
MIOJIHEHUSI HAyYHO-UCCIIEeI0BATENIbCKUX U ONBITHO-KOHCTpYKTOpCcKuX padot (HUOKP) B xumuun
1 XMMUYECKON TEXHOJIOTUU.

OO6miee K0JIMYECTBO MOAYIIEH — 3.

4.00beM JUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

. B 3auernrix | B akamem.
Buabl yuedHoii padoThI
€IMHULIAX yacax

OO0miasi Tpy10€eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 4 144
IUIAHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,4 51
Jlexuuu (JIek) 0,4 16
[Tpaxtuueckue 3anstus (113) 1 35
CamocrositesbHas padora (CP): 1,6 57
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JK3aMeH 1 36
KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTAaIHs 0,4
[ToaroroBka K sK3amMeHy 35,6

Buja xoHTpoOJISI: JIK3aMeH

. B 3auernsix | B acTpon.
Buabl yuedHoii padoThI
€IMHULIAaX qyacax

OO0masi Tpy10eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 4 108
IJIAHY
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,4 38
Jlexmmm (JIek) 0,4 12
[TpaxTnueckue 3anstus (113) 1 26
CamocrositesbHas padora (CP): 1,6 43
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
ITonroroBka K sK3amMeHy 26,7

Buja xoHTpoOJISI: JK3aMeH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Teopernyeckue u IKCIIEPUMEHTAIbHbIE METOAbI B XUMHI)
(b1.5.02)

1. Ieap AUCHMIIMHBI - TIOJyYEHUE 3HAHUM O COBPEMEHHBIX METOJIaxX UCCIEA0BaHUs, He-
00XOIUMBIX Ui JTAHHOTO HAINpaBJeHUs NOAroTOBKH. OCHOBHBIMM 3aJjauaMy JTUCLUILINHBI SIBJIS-
€TCsl U3y4eHHE TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX METOJIOB B XMMHH, TaKuX Kak «Ormpee-
JIEHUE 3JIEMEHTHOI'O COCTaBay, «JludpakioHHbIE METOAbI aHAIN3a», «OIpenerieHne pa3MepoB
YaCTHUIl Pa3IMYHbIX JUCIIEPCHBIX MaTepuanoBy, «MeTobl ONpeaeaeHHs yAeIbHOW TOBEPXHOCTH
U APYTUX XapaKTepUCTUK HOPUCTOM CTPYKTYPBI».

2. B pe3yabTaTe H3y4eHUs] JUCHUILIMHBI MATHCTPAHT H0JIKEH:

3namo:

- OCHOBHbBIE€ OCOOCHHOCTH U XapaKTEPUCTUKH JUCIIEPCHBIX CUCTEM;

- OCHOBHBIE METO/Ibl OIIPEICIIEHUS IIEMEHTHOTO COCTaBa MaTepUaOB;

- 3KCIIEpUMEHTAJIbHbIE METO/IbI OTIPEAEICHUS KPUCTANINYECKON CTPYKTYphI BEIIECTBA;

- TEOPETUYECKUE OCHOBBI pEHTTeHOTpaduu, HEUTpOHOTpapuH, NEKTPOHOrpaduu;

- OCHOBHBIE METO/Ibl OIIPEICIICHUS pa3MePOB U (OPMBI YACTHII; CTATUCTUYECKHUE (PYHKIIUU
pacnpeseneHus Ui ONUCaHMsl TUCIIEPCHOTO COCTaBa;

- TEOPETUYECKUE OCHOBBI METOI0B OINPEAETICHUS Pa3MEPOB YACTHUL] PA3INYHBIX
JHUCIIEPCHBIX MaTepUaIOB;

- TEOPETUYECKUE OCHOBBI aICOPOIIMU Ha IOPUCTHIX MaTepHaliax;

- OCHOBHBIE ypaBHEHUS, ONMCHIBAIOIINE aJICOPOLIMIO HAa Pa3IMYHbIX MaTepuaiax;

- BKCIIEpUMEHTAJIbHbIE METO bl OTIPEAETICHUS YAIbHON IOBEPXHOCTH, 00bEeMa NOp U
pacnpeziesieHus: Hop o pazMepam.

Ymemo:

- OIIpENIeNATh 3JIEMEHTHBIN aHAIU3 JUCIIEPCHBIX MATEPHAJIOB;

- MIPOBOJUT UACHTHU(PHUKAIUIO (a3 MOHO U MHOro(a3HbIX 00pa3lioB MO AAHHBIX PEHTIEHO-
(hazoBoro aHanmsa;

-OIpeesaTh apaMeTphl KPUCTAIUIMUECKOHN PEelIeTKH U pa3Mep KPUCTAUIUTOB MO JAHHBIM
peHTreHo(a3oBOro aHaIN3a;

- COCTaBIIATH MOP(OIOrHUYECKOE OMUCAHHE, MPOBOJUTH JUCIEPCUOHHBIN aHAIMU3 MO JIaH-
HbIM MHUKPOCKOIUYECKUX HCCIEAOBAHUM, PACCUUTHIBATh CTATHUCTUYECKUE paclpeneseHus Uis
JMCIIEPCUOHHOI0 aHAIIN34;

- IPOBOJIUTH aHAJIU3 MOPUCTON CTPYKTYPHI;
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- MPOBOJIUTH PacCyeT Y/IEIbHOMN MOBEPXHOCTH, 0OBEMA MOP U pacHpelesieHus Mop Mo pas-
Mepam 110 JaHHBIM aJICOPOIIMOHHBIX U3MEPEHUI;

Bnaoemuv:

- METOJaMH OTIPEJICIICHUS AIEMEHTHOTO aHAIN3a;

- M€ToJIaMu oIpeieneHust (pa30BOro cocraBa U NapaMeTpoB KPUCTAIUIMUECKON CTPYKTYpbI
COEJIMHEHUS;

- METOJAaMHU OTIPEJEIICHUS Pa3MEPOB YaCTUIl Pa3IMYHBIX AUCIIEPCHBIX MaTEPUAIIOB;

- DKCIIEpPUMEHTAIIbHBIMU METOJaMH OIpEe/IeIeHHs] YAEeIbHON MOBEPXHOCTH, 00bEeMa MOp U
pacnpeziesieHus op Mo pazMepam;

- TEOPETUYECKUMH OCHOBAMHU PACUYETOB YJEIbHOW MOBEPXHOCTU U JAPYTUX XapaKTEPUCTUK
MIOPUCTOM CTPYKTYPhI U3 aACOPOLIMOHHBIX TAHHBIX.

Nzyuenne qucummiunbl «TeopeTnueckue U 3KCIEpUMEHTAIbHBIE METOAbI B XUMHUN» CIIO-
COOCTBYIOT (HDOPMHUPOBAHUIO CIEAYIOMIMX OOMUX W 00menpodecCHOHATBHBIX KOMIETEHIIUN:
OK-1, OK-3, OK-4, OK-5, OK-7, OK-8, OIIK-4.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Moayasb 1. OcHOBHBIE XapaKTePHUCTHKH JUCIIEPCHBIX CHCTEM

Knaccugukanus nucnepcHbix cucreM. OCHOBHBIE XapaKTEPUCTUKU TUCIIEPCHBIX MaTepua-
JIOB ¥ METO/IbI UX UCCIIEIOBAHUSL.

MoayJs 2. OnpenesieHue 3JIEMEHTHOI0 COCTaBa

ATOMHAasl U pEHTT€HOBCKasl CIIEKTPOCKOIIHS, MAaCC-CIIEKTPOMETpUUECKU aHanu3. Ouznko-
XMUMHUYECKHE OCHOBBI METO/0B. AmnmaparypHoe odopmienue. [IpeumyiiectBa U orpaHuyeHUs
Pa3IMYHbBIX METOJIOB ONPEAEIECHUS HIEMEHTHOIO COCTaBa.

Monyas 3. IndpakumoHHbie METOAbI AaHAJIM3a JUCIIEPCHBIX CHCTEM

OU3NKO-XUMUYECKHE OCHOBBI MeTOoJa. PeHTrenoa3oBblil U PEeHTI€HOCTPYKTYpPHBIN aHa-
mu3. DnexrpoHorpadus u Helitponorpadus. Annaparypaoe opopmienue. Unentudukanus das
B OJTHO 1 MHOTOKOMITIOHEHTHBIX JIUCIEPCHBIX cucTeMax. OmnpeeneHue napameTpoB KpUCTaILIH-
YEeCKOM pelIeTKy U pa3Mepa KpUcTalIuTa aHaJIU3upyeMOro BEIleCTBa.

Monayas 4. Onpenesienue pa3Mepa u (POpMbI YACTHIL

JlucriepcuoHHbIN aHanu3. MeToibl JUCIEPCUOHHOIO aHAIM3a U UHTEPBAJIbl UX IPUMEHU-
MocTH. Paznuunble popMbl 31eMeHTOB auciiepcHoi ¢a3bl. [lapameTpsl, ucnoip3yemble AJs Xa-
pakTepu3aly pa3MepoB YacTULl HEMpaBWIbHONU Gopmbl. DYHKIMU pacnpeesieHns U UX rpadu-
yeckoe npejacrapieHue. CTaTUCTUYECKUE paclpeIesIeHUs Ul OTUCaHUsI TUCIIEPCHOTO COCTaBa.

MuKpOCKOUYECKHE METOJbl OIpeAeieHHs] TUCIEepCHOro cocraBa. Omnruuyeckas MHUKpPO-
ckonusi. OcHoOBBI MeTona. Knaccudukanus onTHYECKUX MUKPOCKONOB. OCHOBHBIE METOJIbI UC-
cienoBanus. Meroj cBemioro u temMHoro mnouis. [lonspuzanusa. Meton (a3oBoro KoHTpacra.
duyopecuieHTHasi MUKpOCKOIUsA. MeToauKka MUKPOCKOIIMYECKOTO aHAJIN3a.

DnexTpoHHas MUKpockonusi. OCHOBBI METOa. AHAIMTUYECKHE METO/IbI, HCIOJIb3yeEMbIE B
ANEKTPOHHOU MUKPOCKOIIHH.

[IpocBeunBaromas 3aeKTpoHHAss MHUKpockonus. [IpuHIun pa®oTsl MPOCBEUMBAIOIIETO
AJIEKTPOHHOTO MUKPOCKOIA. MeToJ TEMHOrO U CBETJIOro MoJis. MeToauKa MpoBeIeHUS aHaJIM-
3a.

Ckanupyroas 31eKTpoHHass MUKpockonus. [IpuHIun paboThl CKaHUPYIOLIETO AJIEKTPOH-
HOT0 MUKpocKomna. Vcrnonap3oBaHue BTOPUYHBIX U OTPAKEHHBIX JIEKTPOHOB. MeTouKa npoBe-
JICHUsI aHAJTU3a.

Ckanupyroias 30H10Basi MUKpockonus. OcHoBbI MeTofa. [IpenmyiiecTBa v orpaHUYEHUS.

Ckanupyroias TyHHelnbHast MUKpockonust. [IpuHiun paboTsl CKaHUPYIOLIEro TYHHEJIbHO-
ro MUKpockomna. Pa3nuynbie pexumbl paboThl MUKpOCKoIia. MeTouKa nIpoBeACHNs aHaIu3a.

AToMHO-cuioBasi Mukpockonus. [IpuHiun paboTel aTOMHO-CHUJIOBOIO MUKpockoma. Paz-
JIMYHbIE PEXUMBI pabOTHl MUKpPOCKOIa. MeToauKa NpoBEACHUSI aHaI13a.

[IpoBenenue nucnepcroHHOrO aHanu3a no Mukpogororpadusm. Ludposoe nzobpaxenue
u ero oopadoTka. Mopdosiorudeckoe onrcanue. Metoauka npoBeaeHus mojc4era yactuil. Pac-
YeT U MOCTPOCHUE KPUBBIX PACIPEAEICHHS YaCTHUI IO pa3MepaM.
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Ompenenenre pa3MepoOB YaCTUIl METOJIOM cBeTopaccessHus. Typoumumerpust U Hedemo-
Metpusl. [IpenmyiiecTBa U orpaHU4YeHHs METOIOB.

DOTOH-KOppENSALUOHHAs crieKTpockonus. OCHOBBI METOJIa U amnmnapaTypHoe 0(pOpMIICHUE.
[IpenmyriecTBa 1 OrpaHUYEHUS METO/1A.

CenuMeHnTanoHHbINA aHanu3. CeTMMEHTalusl B TPABUTAIIMOHHOM U IIEHTPOOEKHOM TOJIE.
MeToibl ¥ TIpUEMBI, UCTOIb3yEMbIE B CEAUMEHTALIMOHHOM aHajin3e. AnmnaparypHoe odopmiie-
Hue. OnpeneneHre pa3sMepoB YacTUIl IO CEAMMEHTAMOHHO-AU(PPY3MOHHOMY PaBHOBECHIO.

Omnpenenenre pasMepoB YacTULl METOJOM MaloyrioBoro paccesHus. CyTb U pu3nyecKue
OCHOBBI MeTO/1a. PaccesiHue peHTreHOBCKUX M HEHTPOHHBIX JIydel. AmmapaTypHoe o(hopMIIeHHE.
[IpenmyriecTBa U OrpaHUYEHUSI METO/IOB.

Moayas S. OnpeaejieHue yaeJbHON NMOBEPXHOCTH U APYIMX XapaKTepPHUCTHK IOPH-
CTBIX TeJ

Knaccugukanus 1 OCHOBHbIE XapaKTEPUCTUKU MOPUCTHIX Tesl. OcoOEHHOCTH aacopOuuu
Ha TOPHUCTBIX TejlaX. OKCIEpUMEHTAbHbIE METOJIbl M3MEpPEeHHs ajacopOuuu. AmnmapaTypHoe
opopMIIEHHE TUHAMHYECKUX U CTaTUYECKUX METO/I0B U3MEPEHUs aACcoOpPOLUU: TPUHIUITUATIbHbIE
CXEMBbI U pacdeT BEJTUYHMHBI a/ICOPOIIH.

Meton BOT kak ctaHAapTHBINA METOJI ONpeeNeHUs yAeIbHON MOBEPXHOCTU TBEPABIX TEN.
Br16op ancop6aroB u ycioBuii nposeaeHus aacopounu. OTHOTOYEUHbI U MHOTOTOYEYHBIN Me-
ton BOT. VYcnoBus npumenenus ypaBHeHus JleHrMmiopa asisi onpeaesieHus yenbHOU MOBEPXHO-
ctu. [IpumeHeHue Opyrux ypaBHEHHUH JUIsl ONpeAeieHUsl YAEIbHOM MOBEPXHOCTU U3 aICcOpOIu-
OHHBIX JJAHHBIX.

Ancopbuust B me3onopax. KanumispHas KoHAEHcalusi, OCHOBHbIE TEPMUHBI U ONpeere-
Hus. M30TepMbl KanWUISIpHON KOHAEHCAUU JUIsl MoJenbHbIX nop. Kinaccuduxamus tunos me-
TeJb aJICOPOITMOHHO-IECOPOIIMOHHOTO TUCTEpe3rca u (popma mop. Pacyer pacnpeneneHus o0b-
eMa M YJeJIbHOM MOBEPXHOCTU ME30I0p MO pa3MepaM C UCIOJIb30BAaHUEM Pa3IMYHbIX METOJ/I0B
pacdeta (MOJACIbHBIC U O€3MOJENbHBIC). YUYET TOJIIUHBI aICOPOIMOHHOTO CJIOSl MPU pacyeTe
pacnpeziesieHus: Hop Mo pa3Mepam.

Ancopbuust B Mukponopax. Teopuss 00beMHOro 3amnojHeHus: Mukponop JlyouHuna, ee
MPUMEHEHHE JUI OIMCAHMSI aIcCOPOIIMM Ha MUKPOIIOPUCTBIX TesaX. YUeT aacopOLUK Ha BHEII-
Hel MOBEPXHOCTH IPH olpeaenaecHur o0bema Mukponop. [Ipsimbie skcriepuMeHTalIbHbIE METOIbI
onpezeneHus: o0bemMa U pa3MepoB MUKPOTIOP.

CpaBHUTENIbHBIE METO/Ibl, OCHOBAHHBIE Ha CTAHJAPTHBIX U30TEPMax U ATAJIOHHBIX 00pa3iax.
Pacyer uctuHHOrO 00bEMa MHUKPOIOP U BHEIIHEH YIEIbHON NMOBEPXHOCTH C HCIOJIb30BAaHUEM
CPaBHHUTEIBHBIX METOJIOB.

OO61Iee KOJIMYECTBO MOAYJIECH — 5.

4. O0beM yueOHOI TMCUMILTHHBI:

. B 3aueTHBIX B akagemuvecknx
Buabl yuedHoii padoThI
eIMHHIAX yacax
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4e0- 3 108
HOMY ILIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHSL: 1 34
Jlexuuu (JIek) 0,3 9
[Tpaxtuueckue 3anstus (113) 0,7 25
CamocrositesbHas padora (CP): 1 38
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTo4Hast arTecTa- 0,4
s
[ToaroTroBka K 3K3aMeHy 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH
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. B 3aueTHBIX B acrponomuyue-
Buabl yyedHoii padoThI
eIMHHIAX CKHX Yacax
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4el- 3 81
HOMY ILIAHY
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1 26
Jlexuuu (Jlek) 0,3 7
[TpakTnueckue 3anstus (113) 0,7 19
CamocrositesibHas padora (CP): 1 28
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeKyTo4Hast arTecTa- 03
s ’
IToaroroBka K 3K3aMeHy 26,3
Buja nToroBoro KOHTpoJIsi: JIK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«/1e10BOM HHOCTPAHHBIH A3BIK»
(b1.5.03)
1. Heab AucuMIUIMHBI — IpUOOpeTeHHE 00yJaoIUMHUCs 001el, KOMMYHUKATUBHOM U ITpo-
(eccHOHANBPHON KOMIETEHIMH, YPOBEHb KOTOPBIX Ha OTJAEIbHBIX JTamax s3bIKOBOU
MOATOTOBKM  TO3BOJISIET  MCIOJb30BaTh HMHOCTPAHHBIM  SI3BIK  Kak B Ipodeccuo-
HaJIbHOU JIeATEIbHOCTHU B cpepe AeNOBOro OOIIEeHUsl, Tak U Ui Iiesield caMo0oOpa30BaHus.
2. B pe3yabTate wu3y4eHusi AUCHUIUIMHBI o0yvyaloummiics N0 NporpaMMe Maru-
CTPATYPBbI 10JI5KeH:
Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU
- TOTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEAIN3ALINHY, UCTIOIH30BAHUIO TBOPUYECKOTO MOTEHIMATIA
(OK-3);
- CIIOCOOHOCTHIO K MPO(PECCUOHATBHOMY POCTY, K CAMOCTOSITEIbHOMY O0Yy4EHHIO HOBBIM METO-
JlaM MCCIIEI0BAHUS, K N3MEHEHUIO HayYHOTO ¥ HAy4YHO-IIPOU3BOICTBEHHOTO NMPOGuIIsi CBOei
npodeccuoHanbHOM nesrensHocTu (OK-5);
- CIIOCOOHOCTHIO B YCTHOW U MUCbMEHHON peun CBOOOIHO MOJIb30BaTHCS PyCCKUM M MHOCTPAH-
HBIM SI3BIKAMU KaK CpesicTBOM JieroBoro oomieHus (OK-6);
- TOTOBHOCTBIO0 K KOMMYHUKAIIUU B YCTHON U TUCbMEHHOH (popMax Ha PyCCKOM M MHOCTPaHHOM
s3pIKaX JJIs peleHus 3a1au npodeccruoHanbHoi aesrenbHoctu (OIIK-1);
- TOTOBHOCTBIO PYKOBOJUTH KOJUIGKTUBOM B c(depe cBoel mpodeccruoHaIbHOM AesSITelb-
HOCTH, TOJIEPAHTHO BOCIIPUHHUMAs COLUAJIbHBIE, STHUYECKHUE, KOH()ECCUOHAIIBHBIE U KYJIbTYpPHBIE
paznuuus (OIIK-2).
3nams:
- OCHOBHBIE  CIIOCOOBI
00pa3oBaTesIbHBIC MOJICIIH;
- pYyCCKHE 3KBUBAJIEHTHI OCHOBHBIX CJIOB M BBIPQKEHUN IPO(EeCCHOHAILHON peyn;
OCHOBHbIE NIPUEMBI U METO/Ibl peeprUpPOBaHUS U AaHHOTUPOBAHUSI JIUTEPATYPHI 110 CHELHATIBHO-
CTH;
- TAaCCHUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHUCJIE OOLEHAYYHYIO U CHEUAIbHYI0 TEPMUHOJIO-
TUI0, HEOOXOAUMYIO JJIsl pa0OTHI HaJ TUIIOBBIMU TEKCTaMHU;
- mpueMbl paboOThl C OPUTHMHATILHON JIUTEPATYpOi MO ClIeHUaTbHOCTH.
Ymemo:
- paboTath C OpPUTHHAIBHON JIUTEPATYPOH MO CIIEUATBHOCTH
- paboTath CO CIOBapeM;
- BECTH JICJIOBYIO IIEPENUCKY Ha U3y4aeMOM SI3bIKE;

COYCTaCMOCTHU JICKCHYCCKHUX CANHUIL n OCHOBHBIC CJIOBO-

- BECTH pEUYEBYI JIEATENBHOCTh TNPHUMEHUTENHO K cdepe OBITOBOW U mpo-
(beccoHaTbHOM KOMMYHHKAIIUH.
Braoemy:
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- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MPOPECCUOHATBHOIO OOLIEHNS, HABBIKAMU U YMEHUSAMU
peUeBOi JAESITEIbHOCTH IPUMEHUTEIBHO K chepe ObITOBOM U MpodeccuoHanbHON KOMMYHUKA-
LIMU, OCHOBaMH MyOJUYHON peuu;
- (opmamu 1e€710BOM NEPENUCKU, HABBIKAMU MOrOTOBKU TEKCTOBBIX JOKYMEHTOB B yIIpaB-
JICHYECKOM IEeATCILHOCTH;
- OCHOBHOW MHOSA3BIYHON TEPMHHOJIOTHEN CIIELIUAIIBHOCTH;
- OCHOBaMu pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIELUATBHOCTH.
3. Kparkoe cogep:xanue JTUCUMIJIMHBI:
Mooyns 1. Obwenunesucmuueckue acnekmol 0€108020 00WEHUSA HA UHOCMPAHHOM S3bIKe.
Beenenue. IIpeameT 1 poib MHOCTPAHHOTO SA3bIKA B JIEJIOBOM OOIIEHUU. 3aja4l U MECTO Kypca B
MOATOTOBKE MAarucTpa TEXHUKU U TEXHOJIOTHUH.
1. 'pammarurueckyue TPYJIHOCTH M3y4aeMoTo fA3blka: JIMuHBbIEe, NpUTSKATEIbHBIE U IPOYHE Me-
CTOUMEHHUS.

Crpspkenune riarona-cBsizku. O06pa3oBanue u ynorpebiaenue GopmM macCHBHOTO 3aj10ra.
[TopsnoK CIIOB B IPEUIOKEHNH.
2. Utenne TemMaTH4eCKuX TEKCTOB: «BBenenue B xumuio», «J[.1. Menneneen», «<PXTY
uM. JI1.1. MenneneeBay. Ilonarue o Bugax dreHus. AKTUBU3ALUS JIEKCUKUA MMPOYUTAHHBIX TEK-
CTOB.
3. [IpakTuka yctHOH peun no Temam: «I"'oBopuM o ceben, «B ropone», «Paiion, rae s KuBy».
Jlekcnueckne 0COOEHHOCTH MOHOJIOTMUECKOW peur. PedeBoil aTHKeT nenoBoro ooOmeHus (3Ha-
KOMCTBO, MPEJCTAaBJIEHNE, YCTAHOBJICHUE U MOJIEP)KaHUE KOHTAKTa, 3allpoC U COOOIIEHUE WH-
¢dbopmanuu, No0yXACHNUE K IEHCTBUIO, BEIPAXKEHHUE MTPOCHOBI, COTIACHs).
DOHETHUYECKUE XAPAKTEPUCTUKH H3ydaeMoro s3bika. OCOOEHHOCTH NUAOTHMYECKOW pedd To
MPOUJEHHBIM TEMaM.
4. I'paMMaTuyecKue TPyTHOCTH N3Y4aeMOro S3bIKa:
Nnpunntus. ObpazoBanue u ynorpebieHre HHQUHUTUBHBIX 000poTOB. BunoBpemennsie Gop-
MBI IJ1aroJioB.
Mooy 2. Umenue, nepesoo u ocobeHnHocmu cneyuanbHol buzHec iumepamypoi.
5. Usyuaromiee ureHue TekcToB mo temam: «CTpykTypa BeulecTBay», «Heopranuueckas u opra-
HUYECKasi XUMUsl, COETUHEHUS YIIIEpOoIay.
Jlexcuueckne 0COOEHHOCTU N1€10BOM JOKyMEHTAalUuu. TepMHHOJIOrUs OM3HEC JUTepaTypbl Ha
M3Y4aeMOM SI3bIKE.
6. [IpakTuka yctHOH peun no teme «CTyaeHUecKas )KU3Hb.
CrunucTuyeckue M JIEKCMUECKHe OCOOCHHOCTH SI3bIKa JEJI0BOro oOuieHUs. AKTHBHBIM U mac-
CHUBHBIN TEMATHYECKUM CIIOBApHBIN 3ariac.
7. I'pammaTrdecKkre TPyJHOCTH U3y4aeMOT0 S3bIKA:
[IpnyacTtus. Pa3nnunbie BapuaHThI IEpEeBOJA IPUYACTUI HA PYCCKUM sA3bIK. [IpnyacTHbIe
00OpOTHI U MPUEMBI UX MEPEBOA HAa PYCCKUI S3bIK.
CocnaraTenbHoe HaKJIOHEeHHe. TUIbl YCIOBHBIX IpeuiokeHnil. BapuanTsl nepeBoa
MpeJI0KEHUH B cocaaraTelIbHOM HAaKJIOHEHUU U YCIIOBHBIX IIPEIOKEHHI.
8. M3yuaromiee yTeHHe TEKCTOB [0 TeMaTuKe: «XuUMUUeckas abopatopus»; «M3mepenus B Xu-
MUI».
Opranuzanus paboThl CO CHelMaIbHBIMU clloBapaMu. [loHsATHE 0 pedepupoBaHUU TEKCTOB IO
CHEIHaIbHOCTH.
Mooynw 3. Ilpogeccuonanvhas kommyHukayus 6 cghepe 0e108020 0OueHus
9. Ilpaktuka ycTHOM peun mo temam: «CTpaHa H3ydaeMoro si3bika», «lIpoBeneHue nenoBoi
BCTpEUN», «3aKJIIOUEHUE KOHTPAKTAY.
YcrHbilt 00MeH uHpopMalyeil: YCTHbIE KOHTAKThl B CUTYaIUSAX JIEJIOBOTO OOIICHHUS.
10. M3y4aromiee uTeHHUe CIENUATBHBIX TEKCTOB. [Ipuembr pabotsl co cimoBapem. CocTaBlieHHE
pedepaToB U aHHOTAITHH.
11. OznakomuTenpbHOE YTeHHWE MO TemaTuke: «B Oanke. ®duHAHCHE»; «JleTOBBIC THCHMaY;
«Y cTpoicTBO Ha PabOTy».
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®opmel genosoro nucbMa. [lonarue nenosoit koppecnonaeHuuu. Ilpuemsr pabotel ¢ MHTEpHE-

TOM U IEKTPOHHOU ITOYTOM.

12. Pa3roBopHas mpakTHKa JAEIOBOTO OOIIEHUS MO TeMaM: «XHMHUYECKHe TeXHoJorumy», «IIpo-

OJIEMBI DKOJIOTUNY.

Coobmenne nHdopmaiuu 1mo TemMe (MOHOJIOTHUECKOE BHICKA3bIBAaHUE) B paMKax 0OIIe-

Hay49HOU U OOIIETEXHUYECKON TEMAaTUKH.
OO61Iee KOJIMYECTBO MOIYIIEH - 3.
4 O0beM yueOHOM TMCHUILTHHBI

B 3ayer-
. B akagem. ua-
Bunel yue6HOM paboThI HBIX €]IU- cax
HUIaX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 72
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 34
[TpaxTnueckue 3anstus (113) 0,9 34
CamocrositesbHas padora (CP): 1,1 38
KoHnTakTHas camocrositenbHas paboTa 0,2
YipakxHEHUs 110 COOTBETCTBYIOIHUM pa3jesaM JUCIUIIINHBI 37,8
Buja koHTpOJISI: 3a4er
B 3ayer-
Bunel yue6HOM paboThI HBIX €]IU- B actp. yacax
HUIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 25,5
[TpaxTnueckue 3anstus (113) 0,9 25,5
CamocrositesbHas padora (CP): 1,1 28,5
KonrakTHas camocrositenbHas paboTa 0,15
YpaxHeHUs 110 COOTBETCTBYIOIMM pa3iesiaM JUCHUIIIINHBI 28,35
Buja koHTpOJISI: 3a4er

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«H30paHHbIe I71aBbI NPOLECCOB M ANNAPATOB XMMHYECKUX TEXHOJIOTHID)
(b1.5.04)

1. Heabro u3ydeHUs: AUCHUIUTHHBI SBIAETCS (GOPMUPOBaHUE Y 00ydaromuxcst oomienpodeccuo-
HaJIbHBIX KOMIETEHLIUH, YIiIyOJieHrne U pacliupeHne 3HaHui B 00J1aCTH MacCOOMEHHBIX IIpoLeC-
COB XMMHYECKOW TEXHOJIOTMH, B TOM YHCJIE C y4acTHEM TBEpAOH ¢a3bl, U psjia TEIIOBBIX MPO-
LIECCOB, MO3BOJISIIOIINX BBITYCKHUKAM OCYIIECTBISATh Hay4YHO-HCCIEA0BATENbCKYIO U MPOU3BO/I-
CTBEHHYIO JIESITEIIbHOCTD.
2. B pe3yabTare u3ydeHusi JUCIUIUIMHBI «/I30paHHbIE TJIaBBl MPOIIECCOB XUMHUECKUX TEXHO-
JIOTU» TPU MOJATOTOBKE MarkCTPOB IO HAIPaBJICHUI0 «XUMHUYECKasi TEXHOJIOTHS BBITYCKHUK
JOJIKEH 00J1a1aTh CIeIYIOIIMMHI KOMIIETEHIUMU:

OO11eKyIbTYPHBIMU:
OK-1: ctocoOHOCTHIO K a0CTPAaKTHOMY MBIIIUICHHIO, aHAIN3Y, CUHTE3Y;
OK-4: criocoOHOCTBIO COBEPILIEHCTBOBATh U Pa3BUBATh CBOM MHTEJUIEKTYaIbHBIA U OOLIEKYIIb-
TYpPHBIM YpOBEHb, MOJIy4yaTh 3HAHUS B 00JaCTU COBPEMEHHBIX MPOOJIEM HAayKU, TEXHUKH U TEX-
HOJIOTUH, TYMaHUTAPHBIX, COLUATIBHBIX U SKOHOMUYECKUX HAYK;
OK-5: crmocoOHOCTRIO K TTPO(PECCHOHAIBHOMY POCTY, K CAMOCTOATEILHOMY OOYYEHHIO HOBBIM
METO/IaM HCCJIEJIOBaHMSI, K ”3MEHEHUIO HAyYHOTO ¥ Hay4YHO-IPOU3BOJACTBEHHOTO MPOQUIIS CBO-
el mpoecCHOHAIBHON e TETLHOCTH.

O6menpodeccuoHaTbHBIMU:

OIIK-3: cnocoOHOCTBIO K  NPOPECCHOHAIbHONW  OSKCIUIyaTalldd  COBPEMEHHOTO
00opynoBaHus U TPUOOPOB B COOTBETCTBUH C HAIIPABJIEHUEM U MPOUIEM [TOATOTOBKH;
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OIIK-4: roTOBHOCTHIO K HCIIOJIb30BAHMIO METOJIOB MAaTEMaTHYECKOTO MOJIEITMPOBAHUS
MaTepHUaJIOB U TEXHOJOTUYECKUX MIPOLIECCOB, K TEOPETUUECKOMY aHAIN3Y U SKCIIEPUMEHTAIILHOMN
IIPOBEPKE TEOPETUUECKUX TUIIOTES:

Ilocse u3yyenuss aucuuMmIuHbl «/30paHHbIE T1aBbl MPOLIECCOB XUMUYECKUX TEXHOJIOTHI»
00yJarOIIUICs TOJDKEH:

3Hamy:

- TEOPETUYECKHE OCHOBBI MPOIIECCOB MAaCCONEPEHOCAa B CHCTEMax C ydacTHeM TBepnIoil (asbl;
METO/Ibl pacyeTa MacCOOOMEHHBIX aIlllapaToB;

- OCHOBHBIE 3aKOHOMEPHOCTH PaBHOBECHSI U KUHETUKH MAacCOOOMEHHBIX MPOLIECCOB C Y4aCTUEM
TBepAOH (ha3bl;

- METObl UHTEHCU(PHUKAIIUN pabOThl MACCOOMEHHBIX alapaToB;

- 3aKOHOMEpPHOCTH Ipoliecca BbIIIapUBAaHMs PAaCTBOPOB, TEIJIOBBIE U MaTepUalIbHbIE OaJaHChI
IpolLecca, METO/Ibl pacyeTa 0JIHO M1 MHOTOKOPITYCHBIX BBIIAPHBIX YCTAHOBOK;

- 3aKOHOMEPHOCTH BIIMSHUS CTPYKTYpPbI IOTOKOB B amlapaTax Ha TEXHOJIOTHYECKUE MTPOLECCHI;

- OCHOBHbIE YpaBHEHHUs pPaBHOBECHs IpPH aJcOpOLUKU U MOHHOM OOMEHE, TMHAMUKY COpOLuu;
METO/Ibl pacyeTa aJcopOLIMOHHBIX aNapaTos;
ymemb:

- OIIpPENIENSITh OCHOBHBIE XapaKTEPUCTUKHU MTPOLIECCOB C yUaCTHEM TBEPIOH (a3bl;

- OIIpeNIeNATh MapaMeTpbl MPOLIECCOB B IPOMBILIIEHHBIX allllapaTax ¢ yuacTUeM TBeploi ¢a3bl;
- peliaTh KOHKPETHBIE 3a[]aul pacueTa U HHTeHCU(UKALUKU MacCOOOMEHHBIX MPOLIECCOB;

- OIIpeNIeNATh MapaMeTphl Mpoliecca BhIIapUBaHMUS;

- HCTI0JIb30BaTh 3HAHUSI CTPYKTYPbI IOTOKOB JJISl pacyeTa armnaparos;

enademo:

- METOJaMH OIpEJIEIeHNUs] OCHOBHBIX IapaMeTpoB 000pYA0BaHHUS, UCIOJIb3YEMOTO ISl IIpOBe-
JICHUS] TEXHOJIOTUYECKUX MTPOLIECCOB C YUacTHEM TBEPI0H (Pa3sl;

- METOJJaMH OTIpe/IeJICHUs] OCHOBHBIX MapaMeTpoB 000pyAOBaHMs, UCIOIb3yEMOT0 JUIsl IPOBEE-
HUS [IPOLIECCOB BbIITAPUBAHMUS;

- METOJaMHM ONPEJEIICHUs PEAIbHOM CTPYKTYphl IOTOKOB B ammapaTax Jjsi olpeieseHus mapa-
METPOB TEXHOJIOTMYECKUX MPOIIECCOB.

3. Kpartkoe cogep:xanue pa3iejioB THCUUILIMHBI

Mopayas 1. IIpouecchl 1 annapatbl BLINAPUBAHUA PACTBOPOB.

[Ipouecc BeimapuBaHusi pacTBOPOB U 00NacTU ero npuMeHeHus. llponecc BeimapuBaHus
pacTBOpPOB B OJHOCTYIEHYATHIX BbIMAPHBIX anmapaTax. MaTepuaabHblii OalaHC OJHOKOPIYCHO-
ro BeIMapHOro anmnapara. OnpeneneHue pacxo/ia SHEPruu Ha MPOBEJEHHE Ipolecca B O JHOKOP-
IIyCHOM BbINapHOM armmnapare. Onpeenenrue TemnepaTypbl KUIIEHUs pacTBopa. Buabl Temmnepa-
TYpPHBIX TIOTEPH (Jenpeccuil) U ux onpeaeneHue. MHOTOKOpPIyCHOE BbIIIapUBaHUE, CXEMBI Ipsi-
MOTOYHBIX M MPOTUBOTOYHBIX YCTAHOBOK. MaTepuanbHbI M TEIUIOBOM OaiaHC MHOTOKOPITYC-
HBIX BBIAPHBIX YCTaHOBOK. OmpeeseHre Noje3Ho pa3HoCTH TeMIepaTyp B MHOTOKOPITYCHOM
BBIIIAPHOM YCTaHOBKE M CIOCOOBI €€ pacrpeaeneHuss no kopmycam. KoHCTpyKUMM BbIIApHBIX
anmnaparos.

Mopayasb 2. CTpyKTypa NOTOKOB B TeIlJIO H MACCOOOMEHHBIX alapaTax U peakropax.

Bnusinue nponosibHOTO nepeMemnBaHus Ha 3((EKTUBHOCTh pabOThl KOJOHHBIX MAacco-
O0OMEHHBIX anmnapaToB U TEINIO0OOMEHHOU anmnaparypbl. CTpyKTypa IOTOKOB B Clyyae MpPOCTEn-
mUX WACATBHBIX Mojenel: uaeanbHoe BoiTecHeHne (MIUB) u uneansnoe cmemenue (MUC).
Meroasl nccnenoBaHusl CTPYKTYPbI NOTOKOB. VMIMIyNIbCHBIM M CTyNEHYaThli BBOJ Tpaccepa.
Bpewms npeb6siBanus. Juddepenunanbias 1 MHTErpajibHas GYHKUUU pacHpesielieHUs] BpeMEH!
npeObIBaHUs, UX B3aUMOCBS3b. MaTemMaTuueckue MO CTPYKTYpPbl IIOTOKOB B MPUOIMKEHUH
K peallbHbIM cUCTeMaM. SlueedHas MOJEJb: YUCIO Y€K MJICAbHOIO CMENICHUs KaK Mapamerp
mozenu. Auddy3rnoHHas ogHONapaMeTpudeckas MOJelb: CpeaHee BpeMs IpeObIBaHUs, AUCTIE-
cust. JlucnepcuonHoe uucio (oOpatHbiii kputepuit Ilekne, koadduureHT mpoaoabHOro mnepe-
MEIIIUBaHUS).

Moays 3. U3ydyeHnue npouecca CyllkKd B XUMHYECKOH NMPOMbILIICHHOCTH
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KoHnTakTHas u koHBeKTUBHas CylIKU. CylIUIbHBIE areHThl, HUCIOJIb3yEMbIE B IpOIECCEe
cymku. CBOMCTBa BIAXKHOTO BO3MyXa Kak CymujibHOro areHta. «H-X» muarpamma cocrosHus
BJIAKHOTO BO3ayxa (amarpamma Pam3una). MatepuanbHbIi U TEIJIOBOM OallaHC KOHBEKTHBHOM
CYUIWIBHON yCTaHOBKH. TeopeTnueckas (uaeanbHas) cyniwika. BHyTpeHHU# OanaHc CyIIMIIb-
HOH KaMmephl. YpaBHEeHUE pabouell TMHUM Tpoliecca cymku. M3o0pakeHue mnpoiecca CyImky Ha
«H-X» nuarpamme. CmelieHre ra3oB pa3jinyHbIX apaMeTpoB. BapuaHTsl npoBeaeHus mpouec-
ca KOHBEKTHBHOM CYILIKH: OCHOBHOM; C JIOTIOJTHUTEIbHBIM IOBOJIOM TEIUIOTHI B CYIIMJIBHOM Ka-
Mepe; C MPOMEXYTOUHBIM OJOTPEBOM BO3/1yXa IO 30HaM CYIIMJIBHON KaMephl; ¢ peLUPKYIISALH-
eil yactu orpaboTaHHoro Bo3ayxa. KonrakrHa cymika. PaBHoBecue (a3 npu cymike. @opMsl cBsi-
3M Biaru ¢ marepuaysioM. M3orepmsl cymku. ['mrpockonunueckas tTouka marepuana. Kunermka
cymku. KpuBasi CymKu M KpuBas CKOPOCTH CYIIKH. KOHCTpYKIMM KOHBEKTHBHBIX CYIIMJIOK:
KaMepHasi; MHOTOSIpyCHasl JICHTO4Has; OapaOaHHasi; MHEBMAaTUYECKas; METIeBasi; PaclbUINTEb-
Has. Cylka B KHUIISILEM CIIO€.

Mopyasb 4. AxcopOuusi B cucTeMe «GKHIAKOCTh — TBEpP/A0e» M «ra3 - TBep/Aoe». JKCTPaKIus
B CHCTeMe <«GKHIKOCTD - "KHUJAKOCTb».

AncopOrus B cucTeMe, «ra3 — TBEPJIOe» U « KUAKOCTh TBepaoe». KuHeTnka maccorie-
peHoca B MOPUCTHIX TeJIaxX: MUKPO-, Me30- U Makponopsl. PaBHoBecue npu agcopouuu. M3orep-
MBI aacopOruu. CTaTUdeckas U JUHAMUYECKas aKTUBHOCTH aicopOeHTOB. DPOHT aacopOIuu.
YCTpolCTBO U MPUHIMII AeHCTBUS acopOepoB. TeopeTnyeckrue 0CHOBBI AKCTPAKIIMK B CUCTEME
«OKUJIKOCTh-KUIIKOCThY». M300pakeHue coctaBa ¢a3 u MpoIeccoB Ha TpoHHOM auarpamme. [pe-
JIeNIbHBIE PACXOJIbl SKCTpareHTa. MHOroCcTyneH4aTas 3KCTpaklus ¢ MEPEeKPECTHBIM U MPOTUBO-
TOYHBIM JBHXKEHHEM (a3. Meroapl pacueTa OCHOBHBIX THIIOB 3KCTPAKLMOHHBIX allapaToB.
[IpombliieHHas SKCTpaKLMOHHAs anmnapaTypa.

OO61Iee K0JIMYECTBO MOIYIIECH - 4.

4. O0beM y4eOHOI JUCHUNIMHBI

o B 3aueTHBIX B akazem.
Buner yue6HOM paboThI

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIaHY 3 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,4 51
Jlexuuu (JIek) 0,45 16
[TpakTnueckue 3anstus (113) 0,95 35
CamocrositesbHas padora (CP): 0,6 21
PacuerHo-rpaduyeckas pabora 0,3 10,5
Bupl camocTosiTennbHOM pabOThI 0,3 10,5
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 0,4
[ToaroToBka K 3K3aMeHy 35,6

Buja koHTpOJISI: JIK3aMeH
Brtsl yaeGHOH paboTs! B 3auetneix | B actp. ya-

eIMHUIIAX cax
OO0uiasi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIaHY 3 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,4 38,25
Jlexuuu (JIek) 0,45 12
[TpakTnueckue 3anstus (113) 0,95 26,25
CamocrositesbHas padora (CP): 0,6 15,75
PacuerHo-rpaduyeckas pabora 0,3 7,75
Bupl camocTosiTennbHOM pabOThI 0,3 7,75
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 0,3
IToaroroBka K 3K3aMeHy 26,7
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Buja koHTpOJISI: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«OnTUMH3aHA XUMHKO-TEXHOJI0THYECKHUX MPOLECCOB
(b1.5.05)

1. b AMCUMIUIMHBI — TIOJIydeHHE 0a30BBIX 3HAHWM O METO/JaX ONTHUMHU3AIMU XUMHUKO-
TEXHOJIOTHYECKHX MPOLIECCOB U MPUOOPETEHHUE ONbITA UX MPUMEHEHHUS JUIsl PEellIeHUs] ONTUMH3a-
LMOHHBIX 3aJ]a4, B YaCTHOCTU C KCIIOJIb30BAHMEM aBTOMATU3MPOBAHHOI CUCTEMBI KOMIIBIOTEP-
noit matematuku (CKM) MATLAB, a Takke OBJaiecHHE C €ro MOMOIIbI0 MPAKTUKONW KOMITHIO-
TEPHOI'0 MOJIEIMPOBAHUS CUCTEM XMMMUYECKON TEXHOJIOTHUHU C PELIEHUEM 3a7ay aHalnu3a, OINTH-
MH3AIMU U CUHTE3a XUMUKO-TexHoJoTrnaeckuX mnporieccoB (XTII) u cucrem (XTC).
2. TpeOoBanus K pe3yjibTaTaM 0CBOEHUS M CHUIIMHBI
W3ydeHne qUCHUILIMHBI CIOCOOCTBYET (POPMUPOBAHUIO CIETYIOIUX KOMIIETEHLIUH!
Oouekynomypupix:
® TOTOBHOCTBIO JIEUCTBOBaTh B HECTAHAAPTHBIX CUTYAIUSAX, HECTH COLUAIBHYIO U 3TUYECKYIO
OTBETCTBEHHOCTH 3a NpuHAThIe pemenus (OK-2);
® TOTOBHOCTBIO K CAMOPAa3BUTHIO, CAMOPEATIU3ALMH, UCIIOIb30BAHUIO TBOPUYECKOIO MMOTEHIINA-
na (OK-3);
® CIOCOOHOCTBIO K MPO(ECCHOHATBLHOMY POCTY, K CAMOCTOSITEIbBHOMY OOYUE€HHUIO HOBBIM METO-
JlaM HCCJEeI0OBaHUs, K M3MEHEHHI0O HAyYHOIO0 W HAyYHO-TIPOM3BOJICTBEHHOTO Mpoduis cBoei
npodeccuoHanbHOU nesteasHocTH (OK-5);
® CIOCOOHOCTBHIO Ha NPAKTHKE HCIOJIb30BAaTh YMEHUS W HABBIKM B OpraHHU3allMM HCCIEeI0Ba-
TEJIbCKUX U MPOEKTHBIX paboT, B ynpaBiaeHUH KoJuiekTUBOM (OK-7);
® CIOCOOHOCTBHIO HAaXOJUTh TBOPUYECKUE PELIEHUS COLMAIbHBIX U MPO(EeCcCHOHANBHBIX 3ajad,
TOTOBHOCTBIO K IPUHATHIO HeCTaHAapTHBIX pemeHnit (OK-8);
® CIOCOOHOCTBIO C TIOMOIIbIO MH(POPMAIMOHHBIX TEXHOJIOTHI K CaMOCTOSITEIbHOMY IpHoOpe-
TEHUIO U UCIOJIb30BAHUIO B IPAKTUYECKON JESATEIbHOCTH HOBBIX 3HAHUI U YMEHUM, B TOM UHUCIIE
B 00J1aCTSIX 3HAHUM, HEMIOCPEICTBEHHO CBSI3aHHBIX cO cepoii aearenbHocTH (OK-9);
Oowenpogpeccuonanvhnuix:
® TOTOBHOCTHIO K KOMMYHHUKAIlUU B YCTHOM M NMUCbMEHHON (popMax Ha pycCKOM M MHOCTpaH-
HOM $I3bIKax IS pellieHus 3a1au npodeccuoHanbHoi aesrenbHoctu (OIIK-1);
® TOTOBHOCTHIO PYKOBOJUThH KOJUIEKTUBOM B cepe cBoell mpodeccnoHalbHON AeATeIbHOCTH,
TOJIEPAHTHO BOCIIPUHUMAs COLMAJIbHbIE, ITHUYECKUE, KOH(PECCHOHAIbHBIE U KYJIbTYpHBIE Pa3-
muuust (OIIK-2);
® CIIOCOOHOCTBHIO K TPO(PECCHOHATIEHON SKCIUTyaTaIllid COBPEMEHHOTO 000PYI0BaHUS U TMPUOO0-
POB B COOTBETCTBHHM C HampasiieHueM U npoduiieM noarorosku (OIIK-3);
® TOTOBHOCTBHIO K HCIIOJIb30BAaHUIO METOJIOB MaTEeMAaTUYECKOTO0 MOJEIUPOBAHUS MaTepHalOB U
TEXHOJIOTHYECKUX IPOLIECCOB, K TEOPETUYECKOMY AHAJIU3Y U SKCIEPUMEHTAIbHON NpPOBEpKE
teopernyeckux runores (OI1K-4);
® TOTOBHOCTBIO K 3alIUTE€ OOBEKTOB MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH U KOMMEPLHAIU3ALUI
IpaB Ha 0OBEKTHI UHTEIIEKTYyanbHOU cobcTBeHHOCTH (OIIK-5).
B pe3ynbraTe n3ydeHuss AMCUUILIIUHBI CTYJCHT JIOJIKEH:
3namo:
- UEPAPXUYECKYIO CTPYKTYPY XUMHUKO-TEXHOJOTUYECKUX IIPOLIECCOB U METOJAUKY CUCTEMHOTO
aHaJIM3a XUMUYECKUX MPOU3BOJICTB;
- METOJbl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
- YHCJICHHbIE METO/ bl BBIUMCIUTEILHOM MaTeMaTHKH JJIsl pealu3aliy Ha KOMIIbIOTepax MoJie-
Jeil XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;
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- c110cOOBI MPUMEHEHUS] KOMITBIOTEPHBIX MO/JIEeH XUMHKO-TEXHOJIOIMUECKUX MPOLECCOB JIs
pelIeHUs 3a/1a4 HayYHbIX UCCIIEIOBAaHUH, a TaKXKe 3a7a4 aHaJIn3a U ONTUMH3ALUN XUMUKO-
TEXHOJIOTUYECKHX CUCTEM;

- IPUHIUIBI IPUMEHEHUS METO/I0JIOTUH KOMIIBIOTEPHOIO MOJIETIUPOBAHUS IPU aBTOMATU3HPO-
BAHHOM MPOEKTUPOBAHNUU U KOMIIBIOTEPHOM YIPABJIEHUU XUMUYECKUMU MPOU3BOICTBAMHU.
Ymemo:

- MPUMEHSATH IMOJIyYEHHbIE 3HAHUS MPU PEHICHUH MpOo(ecCHOHANBHBIX 33a4 KOMIIbIOTEPHOTO
MOJEIUPOBAHNUS IPOLIECCOB B TEIJIOOOMEHHUKAX 1 XUMHUYECKHX PEaKTOpax:

- pemiatb 0OpaTHbBIE 33J]a4l CTPYKTYPHOH U MapaMeTpUyecKoi uieHTU(UKalUu MaTeMaTnye-
CKOTO OINHCaHUs MPOLECCOB XUMUYECKUX IIPEBPAIICHUN B pEaKTOpax ¢ MEIIAIKON U TpyOUaThiX
peakTopax, a TakkKe MaTeMaTUYECKOTO OMKCAHUS MPOIECCOB TEIUIONEpelaul B TEIJI00OMEHHH-
Kax;

- pemiarthb npsiMbl€ 3a/1a4l KOMITBIOTEPHOTO MOJEIMPOBAHUS ITPOLIECCOB B PEAKTOPAX C MEIlall-
KOI;

- pemiathb npsiMbl€ 3a/1a4l KOMIIBIOTEPHOTO MOJIEIMPOBAHUS [TPOLIECCOB B TPYOUATHIX peakTopax;
- pemiarthb 3a/1a4i ONTUMU3ALUHU IPOLIECCOB XMMHYECKUX MPEBPAIlEHU B peakTopax U Impolec-
COB TEILJIONEpEeAaYu B TEMIIOOOMEHHUKAX.

Bnaoemuv:

- METOJIaMU NPUMEHEHMs CTaHIAPTHBIX MAKETOB MPUKIAIHBIX MPOrpaMM, B YACTHOCTHU IaKeTa
MATLAB, s MojaenupoBaHHusl U ONTHMM3AIMK MPOLIECCOB B TEIJIOOOMEHHMKAX, a TAKXKE B
XUMHUYECKUX PEeaKTOpax UAealbHOro MepeMEIINBaHNs U UACATbHOTO BHITECHEHHUS.

3. Kparkoe conep:kanue Qv CHUNIAHbBI

Mopayas 1. XapakrepucTuka 3aja4 oNTHMH3ALUH IPOLECCOB XUMUYE€CKOH TeXHOJIOTHH.
Tema 1. Hepapxuueckas cmpykmypa npoyeccos XumMuideckux npoussoocme, ux mamemamuye-
cKoe_Mmodenuposanue u_onmumuzayus. XUMHKO-TEXHOJIOTMUECKUE CUCTEMbl M UX HepapXuye-
ckasi cTpykrypa. KomnbroTepHoe MoienpoBaHie XUMUYECKUX ITPOU3BOJICTB. DTalbl MaTeMaTu-
YEeCKOr0 MOJEJIMPOBAHMS U oNTUMHU3alMK. Pa3paboTka MaTeMaTUYECKOTO OMKCAHUS MPOLECCOB
U alrOPUTMOB pacdyeTa XUMHUKO-TEXHOJIOTMUECKUX MpoleccoB. IIpuMeHeHne MeTom010ruu cu-
cremHoro aHanu3a U CALS-TexHOn0ruil 11 pelieHus 3a1ad MoAeIUPOBaHUs U ONTUMU3AIIH B
aBromatuzupoBanHbix cucremax AUC, CAIIP, ACHU, AJIUC, ACY u ACOVII. Ilpumenenue
MPUHIIUIA «YEPHOIO ALIMKa» IPU MaTeMaTUYECKOM MOJeIMpoBaHUHU. MaTtemaTruyeckoe onuca-
HUE MPOIECCOB, MOJEIUPYIOIIUNA AITOPUTM U PacUETHBIH MOJEIb XUMHUKO-TEXHOJOTHYECKOIO
npouecca. BupryanbHoe mpou3BoACTBO. ABTOMaTHU3UPOBAHHBIE CUCTEMbl NMPUKIAAHOW HUHPOP-
MaTHUKU.

Tema 2. OcHosHble NPUHYUNDL ONMUMUSAYUY CIMAYUOHADHBIX U OUHAMUYECKUX NPOYECCO8 XUMU-
yeckou mexuono2uy. 3aJaud ONTUMAJIBLHOTO MPOEKTUPOBAHMS U YIpaBlieHUs. AHaIN3, ONTUMH-
3alMsl U CHUHTE3 XMMHKO-TEXHOJOTHYECKUX CHUCTEM. DKOHOMUYECKUE, TEXHUKO-3KOHOMHUECKUE
U TEXHOJIOTUYECKUE KPUTEPUH ONTHUMAIBHOCTH XMMHUYECKUX MPOU3BOJACTB. BpiOOp KpuTepues
ONTUMAJIBHOCTU (LEJEBBIX QYHKLIUN) U ONTUMHU3UPYIOIINX [IEPEMEHHBIX (PECYpCOB ONTHMMU3A-
1un). YnciieHHple METO/1bl OJTHOMEPHOM U MHOTOMEPHOM ONTUMHU3ALIMU C OTpaHUYeHusIMU [-ro u
II — ro pona. CtpykTypa nporpamm AJisi pellieHus: ONTUMH3AIMOHHBIX 33/1a4 C IPUMEHEHUEM Ta-
kera MATLAB, BBoA 1 BbIBOJ HH(OPMALIMK, B TOM YHUCIIE€ C UCIOJIB30BAHUEM TEKCTOBBIX (aii-
JI0B.

Moayas 2. OnTuMu3anust THIOBBIX XMMHKO-TE€XHOJIOTHYECKUX MPOLECcCOB.

Tema 3. Aunanumuueckue memoovl ONMUMUBAUUU XUMUKO-MEXHOIO2UYECKUX _NPOYECCcos.
HeoOxonumbple M J0CTAaTOYHBIE YCIOBUS SKCTPEMYMOB (YHKIHMA MHOTHMX I€PEMEHHBIX.
KBanparuunbsie @opmsl. ['paduyeckoe npeacraBieHre 3KCTpEMyMOB (DYHKUUN OJHOM M JIBYX
nepeMeHHbIXx ¢ mnpuMeHeHuem mnakera MATLAB. Omnpenenenue oONTHUMalbHBIX —YCIOBHMA
MPOTEKaHUsI OOpaTUMON XMMHUYECKOW peakluuu. AHaIM3 ONTUMAIbHBIX YCIOBUH MPOTEKAHUS
MPOCTBIX PEaKLUN B peakTopax ¢ MEMIAIKON 1 SKOHOMUYECKUM KPUTEPUEM ONTUMAJIbHOCTH.
Tema 4. Hucnenuvie memoosbt oonomepHou onmumuzayuu. MeToapl CKaHUPOBAHUS, JOKAIH3a-
LMW TIEPEMEHHON U 30JI0TOr0 CEYEHHS, a TakkKe ¢ OOpaTHBIM MEPEMEHHBIM IIAaroM M YHuCel
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®ubonauuu. CranaaptHas ¢pyukuuss MATLAB nns onpenenenuss MuHumMyMa (pyHKUIHUUA OJHOMN
nepemeHHol — fminbnd. Pemenue anredbpandeckux M TPaHCLEHJIEHTHBIX YpaBHEHUH ¢ MpHUMe-
HeHueM ctannapTHbiX GyHkuun MATLAB — roots u fzero coorBecTBEHHO.

Tema 5. Yucnennvie memoost MHo2oMepHou onmumuszayuy. MeTopl HyJlIeBoro, NepBoro u BTO-
poro nopsiaka. Pemenue 3ai1a4 onTUMU3aLUU IPOLIECCOB, PELIEHUS] CUCTEM HEJIMHEWHBIX YpaB-
HEHUN U anmpoKCMMaluu JaHHbIX C HpUMEHeHHeM cTaHgaptHoil ¢ynkuuun MATLAB
fminsearch. Pemenune 3anau annpokcumanuil GyHKIUNA MHOTOYWIEHAMHU MPOU3BOJILHON CTEIEHU
¢ npuMeHenuem crangaptHoil Gpynkiuu MATLAB — polyfit, a Taxke pemieHus cucTeMm JUHEN-
HBIX aIredpandeckiuxX ypaBHEHUN METOJIOM 00paTHOI MaTpHIIbl C UCHOJIb30BAHUEM CTaHAPTHOM
¢yukun MATLAB — 7(-1). Pemenue cucreM oObIKHOBEHHBIX AU PepeHIuaNbHbIX YpaBHEHUN
¢ npuMeHeHueM ctanaapTHbiX QyHkunit MATLAB — ode45 (45 — HOMep KOHKPETHOTO METO/1a)
WM JUIS )KECTKUX CHCTEM - TeX ke (PyHKIui ¢ 7o0O6aBIeHneM OJJHOTO U3 CUMBOJIOB t, tb nmu s(B
3aBUCHUMOCTH OT CTEIIEHU KECTKOCTU CUCTEM).

MoayJs 3. OnTuMHu3anus NPOLECCOB B KacKa/le M0CJIe10BaTeJbHbIX U Mapajlie/JbHbIX all-
NapaToB XUMHUYEeCKUX IPOU3BO/ACTB.

Tema 6. Onmumusayus npoyeccos 8 Kackaoe noc1e008ameNbHbIX U NAPAIIEIbHbIX ANNAPAMO8 C
02PAHUYEHUAMU 8 8UOE DABEHCME C NPUMEHeHuem memooa mMuoxcumenet Jlaepanoica. Ilonstus
YCJIOBHOT'O 3KCTPEMyMa M HEONPEAEICHHbIX MHOXUTENEH Jlarpanka. BeIBo COOTHOIIEHUI 11
onpezeneHus: skctpeMyma Gpynkuuu Jlarpamxka. OnTumaibHOE pacnpesesieHne NOTOKa ChIpbs
MeXAy NapajuiebHO padoTammuMu anmnaparaMu. ONTUMU3alys MOCIe10BaTEIbHbIX MHOTOCTA-
JUIHBIX MTPOLIECCOB METOJIOM HEONPEIEICHHBIX MHOKUTENEH Jlarpanixka.

Tema 7. Ilpunyun OuHamuuecko20 npocpammuposanus_u e2o epaguyeckas unnocmpayus. 11o-
CTaHOBKA 3aJjauu JTuHamudeckoro nporpammupoBanus (I1). Maremaruyeckas ¢popMmynupoBka
npuHIMIa MakcuMmyma bemiMmana. Perenrie koMOMHATOPHOM 3a/1aul O KOMMUBOSHKEPE METOIOM
JMHAMHYECKOI0 IPOrPaMMHUPOBAHHSL.

Tema 8. Onmumuszayus npoyeccos 8 Kackade Nociedo8amenbHblX annapamos mMemooom OuHa-
MUYECKO20 NpocpamMmuposeanus. BbIBOJ COOTHOIIEHMM [Js pelleHus 3aladd MUHUMH3aLUuU
CyMMapHOro o0beMa KackaJia Mocjie0BaTebHbIX XUMHUUECKUX PEAaKTOPOB, B KOTOPHIX MPOTEKa-
eT MpocTellnas peakuus NepBoro nopsaka. I'paguueckoe pemieHue 3aladd TUHAMUYECKOIO
MIPOrpaMMHUPOBAHUS JJIsl Kackajga IOCIe0BaTEIbHBIX PEAKTOPOB, B KOTOPBIX IMPOTEKAET Ipo-
cTeiIas peakiysi BTOPOro nopsijika.

Mopayas 4. TexnoJsioruueckasi ONTUMHU3ALUS NPOLECCOB XUMUYECKUX IPOU3BOJACTB METO-
JAOM HeJIMHEHHOro NPOorpaMMHUPOBAHMA.

Tema 9. Onmumusayus npoyueccos XuMuyeckol mexHono2uy 0Jis_0etcmayiouux npouseoocmes
NpU_U38ECMHbIX 3HAYEHUAX KOHCMPYKYUOHHBIX napamempos. PopMylInpoBKa 3a/laul HEJINHEH-
Horo nporpammupoBanus (HJIIT) ¢ orpanuuenusimu I —ro u Il — ro pona. Pemenue 3anaun
HJIIT ¢ npumenenuem cranaaptHoi pynkuuu MATLAB — fmincon. Omnpenenenue ontumab-
HOTO BPEMEHM NpeObIBAHUS B PEAKTOPE UJICAIBHOTIO NMEPEMEIINBAHUS U MEPUOJUUECKOM peak-
TOpE, B KOTOPHIX MPOTEKAeT MpOCTelIIas MocieaoBaTe/bHas peaklys, a TakkKe ONTUMalIbHOMI
TEMIIEpaTyphl - B peaKTOpe UAEaIbHOTO NEPEMEIIMBAHUS ¢ IpocTeiiell oOpaTuMoil peakuuen
Tema 10. Onpedenenue onmumanrbHulX 3HAYEHUN KOHCMPYKYUOHHBIX NAPAMEMPO8 NPU NPOEK-
MUPOBAHUY XUMUYECKUX npou3eodcme. PopMyaMpOBKa 3aaul HEITUHEHMHOIro MporpaMMHUpOBa-
Hus (HJIII) ¢ orpanmuenusimu I —ro u Il — ro pona. Pemenune 3anaun HJIII ¢ npumenenuem
crangaptHor pyakmun MATLAB — fmincon. Pemenue 3agaun onTuManabHOTO MPOSKTUPOBAHUS
TEIIO0OMEHHUKA TUIA «CMEIIEHHUE-CMEIIEHNEe» C TEXHUKO-3KOHOMHUYECKUM KPUTEPUEM OITH-
MaJbHOCTH.

Moayap S. JkoHOMHYeCKasi ONTHUMHU3ANUS TPOU3BOJCTBEHHBIX MPOLECCOB METOAOM JIH-
HEHHOr0 MPOrpaMMHPOBAHHUS.

Tema 11. Onmumuzayus npouzso0cmea u30eauti Npu 02PAHUYeHUIX Ha U320MOBIEHUE KOMNIEK-
myrowux demaneu. opmynupoBka 3aaaum JuHeitHoro nporpammuposanus (JIII) u ee reomer-
puudeckast UHTeprnperanus. YciuoBus coBMectHocTy 3a1aun JIII. Ananu3 3-X BO3MOXKHBIX BapH-
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anToB pemenuil. ['paduueckoe pemenue 3agaun JII1. Pemenne konkpernoit 3amaun JIII ¢ mpu-
MeHeHueM ctannaptoit pynkunu MATLAB — linprog.

Tema 12. Onmumanvuas opeanuzayus npouseo0Cmsea npoOyKYuU npu _02paHuyeHHbIX 3anacax
cbipbs. ©opmynupoBKa 3a7auu JinHelHoro nporpammupoBanus (JII1) u ee reomerpuueckas vH-
Teprnperanus. YcioBusi coBMecTHOCTH 3a1aun JIII. AHanu3 3-X BO3MOKHBIX BapHUaHTOB pelle-
Huil. I'papuueckoe pewmenune 3amaauu JIII. Pemenue konkperHoi 3amaun JIII ¢ nmpumenenuem
crannaptHoi pyHkuu MATLAB — linprog.

OO61iee KOJIMUECTBO MOIYIIEH - 5.

4. O0beM yueOHOi JUCHUNJIMHBI
. B 3aueTHBIX B akanmem.
Buabl yyedHoii padoThI

eIMHUIIAX yacax
OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,4 51
[TpakTueckue 3anstus (113) 0,95 34
Jlaboparopuble 3ansTus (J1ab) 0,45 17
CamocrositesbHas padora (CP): 2,6 93
KoHTakTHas camocrosiTesnbHas paboTa 0,2
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 92,8

Buja koHTpOJISI: 3a4er
Buabl yue6Hoii padoThI B saseTHbIx B actp.

eIMHUIIAX yacax
OO0u1asi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHY 4 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1.4 38,25
[TpaxTuueckue 3anstus (113) 0,95 25,5
Jlaboparopubie 3ansTus (J1ab) 0,45 12,75
CamocrositesbHas padora (CP): 2,6 69,75
KoHTakTHas camocrosiTesnbHas paboTa 0,15
CaMOCTOSTEIbHOE N3YUYEHUE Pa3/IeIOB IUCHUIIIMHEI 69,6

Buja koHTpoOJIST: 3a4er

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«OueHka puCKOB U 3KOHOMUYecKOH 3P PeKTUBHOCTH
NPU BHEJAPEHNH MHHOBAIIMOHHBIX PELICHUN U TEXHOJIOIHiD»
(b1.5.06)
1. Hejb TUCHUNIMHBI — MIOJTyYEHUE CUCTEMBI HAyYHBIX 3HAHUW B 00JIACTH COBPEMEHHBIX MPO-
0J1eM HayKH, TEXHUKH U TEXHOJIOTUH, C IPUMEHEHUEM METOJI0JIOTUH KOMIUIEKCHON OLIEHKH U
aHaJIM3a OCHOBHBIX PUCKOB IIPY BHEIPEHUN MHHOBALIMOHHBIX TEXHOJOTHN B CUCTEME HAIO-
HaJIbHON SKOHOMHUKH C UCIOJIB30BAHNEM MHCTPYMEHTOB 3 (EKTUBHOIO yrpaBieHUs Ha 0a3e
3HAHUHM SKOHOMHUYECKUX 3aKOHOMEPHOCTEN M YMEHHUI 00ydaromuxcs A1 UCIOJIb30BaHUs IKO-
HOMHMYECKHX PacyeTOB B HAYYHOU U NMPOQeccroHaIbHOM AEATEeIbHOCTH, a TaKKe 00ydyeHue 3Ko-
HOMHUYECKOMY MBIIIJIEHUIO U UCIIOJIb30BAHMIO, MIOJYYEHHBIX 3HAHUH, B JAIbHEHIIEM.

2. B pe3ynbrare u3yuyeHus: JUCUMIUIMHBI MAarUCTPAHT JIOJKEH: 00J1ajaTh CI0COOHOCTHIO
COBEPUICHCTBOBATh U PA3BUBATh CBOM MHTEIEKTYyaJIbHbII U OOLEKYIbTYPHBIN YPOBEHD, OJY-
4yaTh 3HAHUS B 00JIaCTU COBPEMEHHBIX MPO0OJIeM HAyKU, TEXHUKHU U TEXHOJIOTHH, TyMaHUTaPHbIX,
COIMATBHBIX U dKOHOMHUYEeCKUX HayK (OK-4);

—  3nams:

—  TeopeTnyecKkue 0COOEHHOCTU U JEWCTBYIOIIYIO MMPAKTUKY B 00JACTH OLIEHKH SKOHOMU-
4ecKoi A3 PEKTUBHOCTH U YPaBJICHUSI THHOBAIIHOHHBIMU PUCKAMU;

— COBpPEMEHHBIE METOJbl BEIACHUS HAYYHOM, NPEANPUHHUMATEIBCKOU AESITEIBHOCTH,
MHHOBAIIMOHHBIE IIPOLIECCHI, TPOUCXOIAIINE B HAIIMOHAIBHON YIKOHOMHUKE;
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—  METOJbl OLEHKU U TEXHHUKO-3KOHOMHUYECKOI0 0OOCHOBaHMSI MHHOBALIMOHHBIX M WH-
BECTULIMOHHBIX IPOEKTOB [UIsi (POPMHUPOBAHUS HABBIKOB YIPABICHHUS NPOEKTaMU B HAy4dHOMU
cdepe IeITeNbHOCTH,

— METOJaMU KOMIUIEKCHOTO AHAJIN3a U OLICHKH COBPEMEHHBIX HAYUYHBIX JOCTHKCHHM,
TE€HEPUPOBAHNS HOBBIX MJEH MPH PEIICHUH MCCIEN0BATEIbCKUX U HAYYHO-NIPAKTUYECKUX 3a/1a4
B 00JIaCTH TEXHUKHU U TEXHOJIOTUI;

Ymemy:

— TNPUHUMAThH ONTUMAJbHBIE PEUICHHUS C y4EeTOM IUHAMHKU BHEIIHEW U BHYTPEHHEU
cpeabl HAy4YHOW OpraHu3aluy;

— MPOBOJHUTH OLEHKY H SKOHOMHYECKUI aHaIU3 HAy4YHOU, TEXHUYECKON TOKYMEHTAUH
B 00J1aCTH COBPEMEHHBIX, NHHOBAI[HOHHBIX BUOB JESTEIbHOCTH;

— IIPUMEHATHh TEOPETUYECKHUE 3HAHMS, ITOJIyYCHHBIC B PE3YNIbTaTe U3yYEHUs AUCIIUILIN-
HBI, TI0 BBIOOPY COBPEMEHHBIX U MHHOBAIIMOHHBIX TEXHOJOTUN B 001aCTU TEXHUKHU IPU HaNuca-
HUU Hay4YHBIX CTATEll, OTYETOB U BBITYCKHOM KBaTH(PUKAMOHHON pabOTHI;

- MPUMEHSTh METO/Ibl SKOHOMUYECKHX PaCcyeTOB, a TAK)KE CIOCOOBI M TEXHOJOTUU 00yde-
HHUsI SKOHOMUYECKOMY MBIIUICHUIO JUUIS UCIIOJIb30BaHUs, MOJYYEHHBIX 3HAHUM, B JAIbHEHUIIIEM B
CBOEH HAay4yHOU W TPOPECCHOHATBHON eATEeILHOCTH;

- paccuuTaTh U OLIEHUTh SKOHOMUYECKYIO 3(PPEKTUBHOCTH, YCIOBUS U MOCIEACTBUS IpU-
HUMaeMbIX, OPraHU3allMOHHBIX, SKOHOMUUYECKUX U YIPABICHUECKUX PELICHUH B 00JIacCTH Hayd-
HOU NIeITEIbHOCTHU.

Braoems:

— HaBBIKAMM CHUCTEMHOTIO MOJX0/a K SKOHOMHYECKOH OLIEHKE U aHaIu3y 3(PPEeKTUBHO-
ro yIpaBJeHUs Pa3IMYHbIMU OOBEKTAMM M ChIPbEBBIMU IOTOKaMU B HAy4yHOM, HCCIEA0BATEIb-
CKOM JIEATEIBHOCTH B YCIOBUSAX BBICOKHMX PUCKOB M HEOIIPEACICHHOCTH.

— METOJIOJIOTUYECKUMU TOAX0/IaMU, OCOOEHHOCTSIMA CHHTE3a U BBISBIICHUS B3aUMO-
CBSI3€H COCTaBa, CTPYKTYPHI, CBOMCTB M TEXHOJOTUU YIPaBIICHUS, 00ECIEYNBAIOIINMHI 000CHO-
BAHHOE MPUHATHE PEllIeHUH Npu pa3paboTKe U BHEAPEHUU MHHOBAIIMOHHBIX IPOEKTOB Ui pa3-
JIMYHBIX 00JIaCTe HAYKU U TEXHUKU;

— MeToJlaMu U crioco0aMu paboTel B MHPOPMAIIMOHHOM cpejie, M0 MPUHITHIO U JI0OCTU-
YKEHUIO CTPATErMYEeCKUX LIeJIEW U TAKTUYECKUX 3a/1a4, IPUHUMAEMBIX PELICHUN;

— HHCTPYMEHTaMHU OLEHKM KOMMEPYECKON IPHUBJICKATEIbHOCTH HWHBECTHLIIHOHHOTO
MIPOEKTa, KOMMEpPLHUAIN3aUU UHHOBALUH, crieUU(pUKH HAyYHOTO, HHHOBAILIMOHHOTO IMPEAIpH-
HHUMATEJIbCTBA;

2. Kparkoe cogep:kaHue QJUCHUIUIUHBI:

HeonpeneseHHOCTH U pUcK: 001Ue MOHATUS U NPUOIHIKEeHHbIE METO/bI y4eTa.
OO1ee NOHATHE O HEOTPEJEIIEHHOCTH U pUCKe. MHOKECTBEHHOCTh CLIEHApHEB peanu3aluu
npoekra. [loustus 06 3¢ppeKTUBHOCTH U YCTOMUMBOCTH MPOEKTA B YCIOBUAX HEONPENIETICHHO-
ctu. DopMupOBaHUE OPraHNU3alMOHHO-D)KOHOMUYECKOTO MEXaHU3Ma peaanu3aliil HHHOBAIMOH-
HBIX PELIEHUH ¢ yueTOM (aKTOPOB HEOIPEIEICHHOCTH U prucka. OCHOBHBIE CUCTEMBI YIpaBJie-
HUs. YKpPYIHEHHas OLlEHKa YCTOMYMBOCTH MHBECTULIMOHHOTO ITpoekTa. [Ipemus 3a puck. Kymy-
JIITUBHBIM METOJ1 OLICHKHU MPEMUU 32 pUCK. MoieIb OLIEHKH KanuTaabHbIX akTUBOB (CAPM).
VYupasnenue no MRP-cucreme u nip.

Pacuyers! oxxugaeMoii 3ppekTHBHOCTH NPOEKTA. YKPYIIHEHHAs OLIEHKA YCTOMYMBOCTH
MIPOEKTa JUIsl €ro y4acTHUKOB. Pacuer rpanul] 6e3y0bITouHOCTH U 3ddexkTuBHOCTH. OlieHKa
YCTOWYMBOCTH IIPOEKTA ITyTEM BapbUPOBaHUA ero napamerpos. OueHka 3¢ (HeKTUBHOCTH MpU-
HATUS PELIEHUs B YCIOBUIX HEoNpeaeaeHHOCTU. BeposaTHocTHas (cToXacTHKa), CyObeKTUBHbIE
BEPOSITHOCTH U UX HCIIOJIb30BaHUE MPU OLleHKE 3((PEKTUBHOCTU NPOEKTOB U MIHTepBanbHas He-
onpeneneHHoCcTh. Dopyna ['ypBuna. MeToabl 1 HHCTPYMEHTBI YIIPABICHUS PECYPCAMH.

OnTuMu3anms ¥ paluoOHAJIbHBINA 0TOOP MPOEKTOB. 3a/1a4 0TOOPa U ONTUMU3ALUU
IIPOEKTOB U OOIINE MPUHIUIBI UX PELIEHUS. YUeT BI0KEHHN cOOCTBEHHBIX pecypcoB. MeTobl
ANbTEPHATUBHBIX PEIICHU, AIbTEPHATUBHBIX M3EPKEK, €IMHOBPEMEHHBIE U TEKYILHUE aJIbTep-
HaTHUBHBIC U3ACPKKU. AJITEpPHATUBHASI CTOUMOCTD pecypca, AJIbTepHATUBHBIE U3IECPKKU B
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YCIIOBUSAX pPUCKa U Jp. TIOKa3aTelld, OLIEHUBAaeMble Npu pacyeTe 3()(HEKTUBHOCTU IPUHATHUS pe-
menuil. CoctaBieHue peecTpa NPUYNHHO-CIIEICTBEHHBIX CBsI3el posiBIeHUs puckoB. Konnye-
CTBEHHAas OLIEHKa PUCKOB.

Herpaanunonnble moaX0Abl K OLleHKe HHHOBAIIMOHHBIX prckoB. CoBpeMeHHas 1
OyAy1iasi CTOUMOCTH JIEHEKHOT0 IoToKa. TeopeTnyeckre OCHOBbI JUCKOHTHUPOBAHUS B YCIIOBHU-
X HeomnpeaeneHHOCTH. OCOOCHHOCTH OIIEHKH MPOECKTOB B YCIOBHSIX COBPEMEHHON POCCUUCKOM
SKOHOMHMKH. OlleHKa (UHAHCOBOM peann3yeMOoCTH POoeKTa U 3PHEKTUBHOCTH y4acCTUsl B HEM
AKIIMOHEPHOTO Kanurtaia. Mcnoyib30BaHUE ONIMOHHOW TEXHUKH MPU OLIEHKE WHBECTULIMM. Pa3-
JIMYHbIE acMeKThl BIUSHUS pakTopa BpeMeHu. [locnenoBarenbHOCTh POSBIEHUS PUCKOB.
IIpenBapuresbHasi aHAIUTHYECKAS OLleHKA NPOEKTa. Y IPOIIEHHbIH NPUMepP OLeHKH 3¢-
(ekTHBHOCTH ¥ (PMHAHCOBOMH peau3yeMocTH MpoeKkTa. OObIuHAs METOIUKA. Y TOUHEHHAS
Metoauka. Onpenenenne YJ1J[. Onpenenenne BUJI. Onpenenenue cpoka OKynaeMocTu OT
Hayasna npoekrta. Onpenenenue (GUHAHCOBON peaan3yeMOCTH MpoeKTa U 3()PEeKTUBHOCTH aKILIU-
OHEpPHOT0 KamuTasa.

IIpumep nmoJiHOro pacyera nokasareseu 3¢ GpeKTHBHOCTH HHBECTHIIHOHHOI0 poeKTa. c-
XOJIHbIE JaHHBIE. MaKpO- U MUKPO- SKOHOMUYECKOE OKpYyX)eHHUe. IHCTpyMEHTHI Lieenoaranus
B cuctemMe puckoB. OCHOBHBIE CBEICHUS 00 ONepalluOHHON AedaTeabHOCTU. IHHOBalnOHHO-
MHBECTULMOHHAS IESTEIIbHOCTh. MeT010J10THsI OLICHKH PUCKOB Hay4yHOU U MpodeccnoHanibHOI
JeSITEIbHOCTH B YCIIOBUSAX HeolpeneneHHocTH. [IpoBenenne pacueToB SKOHOMUYECKOH 3(pdek-
tuBHOCTH. OO1IME ToJIoKeHMs. PacdyeT nokazareneit oOmecTBeHHON 3 (HEKTUBHOCTH MTPOCKTA.
Pacuer nokasareneit kommepueckoil a¢dexkTuBHOCTH IpoekTa. Pacuer nokazareneit r3¢¢dexTus-
HOCTH y4yacTus B mpoekrte. Onenka 6romxeTHoi a¢dexktuBHOCTU. Pacuer puckoB. Pe3ynbraTsl
pacueToB

3. O0beM y4eOHOi JUCHUINJIMHBI

B 3auetnbix | B akanmem.
Bunel yue6HOM paboThI eAMHULAX yacax
OO0uiasi TPy10€eMKOCTb IUCHUIIMHBI 110 Y4e0HOMY IUIaHY 2 72
KonTrakTHasi padoTa — ayIUTOPHBbIE 3aHATHS: 0,94 34
[TpaxTuueckue 3anstus (113) 0,94 34
CamocrositesbHast padora (CP): 1,06 38
KoHTakTHas camocrosiTesnbHas paboTa 0,2
Pedepar (sxoHOMMUECKUI pacyeT, OLEHKa pUCKa) 37,8
Buja koHTpOJISI: 3a4er
B 3auerHbIx B actp.
Buner yue6HOM paboThI €AMHULAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 25,5
[TpakTnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
KonrakTHas camocrositenbHas pabota 0,15
Pedepar (sxoHOMHUECKUI pacyeT, OLEeHKa PUCKa) 28,35
Buja koHTpoOJISI: 3a4er

4.4.2. IlncuMJIMHbI BADMATUBHOM YacTH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JlomoJIHMTEIbHBbIE IJIABBI MATEMATHKH B XUMHYECKOH TEXHOJOTMH MATEPUAJIOB U
U3/1eJINH JJIEKTPOHUKH U HAHOJIEKTPOHUKH
(b1.B.01)
1. eab TUCHMIIMHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOJJAMH CTaTUCTUYECKOM
00pabOTKHM IKCIIEPUMEHTAILHBIX TAHHBIX C UCTIOJIh30BAHUEM CPEJICTB HHPOPMAIIMOHHBIX TEX-
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HOJIOTUM Ha OCHOBE YIIIyOJEHHOTO U3YyYEHUsI Kypca MaTeMaTUYECKON CTaTUCTUKU.
2. TpeOGoBaHus K pe3yjbTaTaM O0CBOCHHS M CUHMILINHBI
N3yuenue kypca JlonoaHUTENbHBIE TTIaBbl MATEMATUKH [IPH MOATOTOBKE MarucTpoB O
HanpasieHnio 18.04.01 Xumuyeckasi TeXHOJIOrusl (Marucrepckasi nporpamma «Xummuue-
CKasl TEXHOJIOTHS MATEPHAJIOB U U3/1eJINi 3JIEKTPOHMKH M HAHO3JIEKTPOHMKH») CIIOCO0-
CTBYeT npuoOpereHuto cienyromux komnerenuuii: OINK-4, TTIK-3.
B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:
3HamMb:
® OCHOBHBIE MPUEMBI U METO/IbI 0OPaOOTKH CTaTUCTUUECKOW MH(OpMAIUU: pacyEér BHIOOPOY-
HBIX XapaKTEpUCTUK CIy4alHBIX BEIMYMH, UCIIOJIb30BAHNE CTATUCTUYECKUX TMIIOTE3 IS IIepeHoca
PE3YNBTaTOB BHIOOPOYHOIO 00CIIE0BaHUS HA TEHEPAIbHYIO COBOKYITHOCTb;
® METO/Ibl PErPECCUOHHOIO U KOPPEISLIMOHHOIO aHAIN3,;
®  OCHOBBI JJUCIIEPCHOHHOTO AHAJIN3A;
® METO/Ibl aHAJIN3a MHOIOMEPHBIX JAHHBIX;
e 0a30BYyI0 TEPMHUHOJIOTHIO, OTHOCSIYIOCS K TEOPETUUECKOMY ONKMCAHUIO OCHOBHBIX IEp-
CIEKTHUBHBIX HAIPaBJICHUI pa3BUTUS METOJ0B 00pabOTKU SKCIEPUMEHTANIbHBIX JIaHHBIX;
ymemy:
. aHaJIM3UPOBaTh U KPUTUUYECKH OIICHWBATh COBPEMEHHBIE HAay4YHbIE JIOCTHM)KEHHUS B 00Ja-
CTH CBOMX HAyYHBIX HCCJIEIOBAHU;
® CIIOJIH30BaTh MOJYyYEHHBIE 3HAHUS JUIsl pelieHHs] NMPOo(EeCCHOHATBHBIX U COLMAIbHBIX
3a/1a4.
enademy:
e 0a30BOI TEPMHUHOJIOTHEH, OTHOCSIIEHCS K CTaTUCTUYECKOM 00paboTkKe 3KCIepuMeEH-
TaJbHBIX JAHHBIX;
® [PAKTUYECKUMM HaBbIKAMU OOpabOTKHM CTATUCTUYECKOW HH(OpMAalMK C HUCIOJIb30BaHUEM
MH(POPMAIIOHHBIX TEXHOJIOT U,
® METOJOJIOTHEN COBPEMEHHBIX HAYYHBIX MCCIIEJOBAHNM, KPUTUYECKON OLIEHKOM ITOJTy4EHHBIX
PE3yNbTaToOB, TBOPUYECKUM aHAIM30M BO3HHUKAIOIIHUX HOBBIX MPOOJEM B 00J1aCTH XUMHUU U XUMUYe-
CKOM TEXHOJIOTHU.
3. Copnep:xanue pa3ejioB JUCHHUILIHHBI

Beenenue.

OCHOBHBIE CTATUCTUYECKUE METO/IbI aHATIHM3a IKCIIEPUMEHTAIBHBIX JAHHBIX.

1. OcHOBBI MaTEMaTHYECKOH CTATUCTHKH.

3ajayn MaTeMaTuyeckoil craTucTuku. Beibopku. CtaTucTuueckoe pacnpeaeacHue Bbl-
6opku. MHTepBanbpHas Tabnuiia, rucTorpaMmMa 4actToT. TUIbl H3MEepUTENbHbIX HIKan. CTaTucTH-
YECKHUE OLICHKHU MTapaMeTPOB paACHPECIICHUS, UX CBOMCTBA. TodeuHble OLIEHKH. VIHTEpBaIbHbIE
OILICHKH MapaMeTpoB pacrpeaeneHus. [Iposepka craTuctuueckux runote3. OCHOBHbIE MOHSATHS.
Cxema npoBEpKH TUIOTE3bI.
IIpoBepka ruIOTe3bl O BUE pachpeseienus. x —kpurepuii cornacus [upcona. CpaBHeHHE JABYX
JHCIIepCuil HOpMallbHBIX pacnpezeneHuii. CpaBHEHHE IBYX CPEIHUX HOPMAaJIbHBIX pacipeiene-
HUU.

2. CratucTu4yecKkue MeToAbl AHAJM3A JAHHBIX

Perpeccrnonnblil u KOppenssuUOHHbIA aHanu3. JInHelHas perpeccusi, MHOKECTBEHHAS JIH-
HelHas perpeccus. OneHka ypoBHel 3HaUMMOCTH KO3 (GUIIUEHTOB PErPECCHOHHOTO YPaBHEHHSL.
Monenu HenuHeNHHbIX perpeccuil. Beruucnenue koadduurenra koppensuuu [lupcona no Bpido-
pouHBIM JaHHBIM. [IpoBepka runorespl 3HaUUMOCTH K03 puirenta koppensiiuuu. PaHrossie ko-
s dunments! koppensiuuu Crnupmena u Kennanna. /lucnepcnoHHbIi aHau3: MOHATHE TUCIIEP-
CHOHHOT'O aHaJIN3a, OCHOBHBIE OIIPE/ICTICHUS.
OnHodakTopHbIN U 1BYX(DaKTOPHBIN TUCTIEPCUOHHBIN aHAIU3.

3. Craructuyeckasi 00padoTka MHOroOMepHBbIX JaHHbIX Ha3zHaueHue u kinaccuduka-
1[Ms. MHOTOMEPHBIX MeTOJI0B. MeTo bl npeacka3zanus. Metopl kiaccupukanuu. MHOroMepHbIit
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perpeccroHHbI aHanu3 MHoxecTBeHHas perpeccusi. @akropusbiil aHanu3 OCHOBHbIE OHATUS U
npeArnoyioxkeHus pakropHoro ananuza. Qo anroput™. OCHOBHBIE 3Tarlbl (PAKTOPHOTO aHAJIH3A.
JluckpuMuHaHTHBIN aHam3 OCHOBHBIE OHATHS U MIPEANOI0XKEHUS JUCKPUMUHAHTHOTO aHAJIM3a.
JIMCKpUMMHAHTHBIN aHAIM3 Kak MeTo]l Kilaccudukanuu oobexToB. Kitactepusiit aHanus. O01mast
XapaKTEPUCTHKA METOJI0OB KJIAaCTEPHOro aHain3a. Mepel cxoacTBa. Mepapxudeckuil KiiacTepHbIN
aHanu3. Meron k-cpennux. Kpurepun kauecTBa KiaccuuKaiuu.

KomnbroTepHblii aHaIn3 CTaTUCTUYECKUX JAHHBIX XapaKTEepUCTUKA U OCOOEHHOCTH TIOCTPO-
enns naketoB Excel, MathCad, SPSS, Statistica.

OO61Iee KOJTMYECTBO Pa3/Iesos - 3.

4. O0beM yuyeOHOMH THCHMILTHHBI

. B 3auerHbIx B akagem.
Buabl yyedHoii padoThI

SIMHUTIAX Jacax
OO0mas TpyA0eMKOCTh JUCHHUILINHBI 110 ) 7
Y4eOHOMY ILIAHY
KonTakTHast paGOTa — AYIUTOPHBIC 3AHATUS 0,94 34
Jlexmm (JIek) 0,44 16
[TpaxTnueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 1,06 38
KoHnTakTHas camocrosiTesnbHas padoTa 0,4
Bupl camocTosiTennbHON paboThI 37,6

Bua xkonTpoas: 3a4eT ¢ OLEHKOMH
Buabl yue6Hoii padoThI B saseTHbIx B actp.

SIMHUTIAX Jacax
OO0mas TpyA0eMKOCTh JUCHHUILINHBI 10 ) 54
Y4eOHOMY IIAHY
KontakTHas pa6oTa — ayAMTOPHbIE 3aAHATHS 0,94 25,5
Jlexmm (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1,06 28,5
KoHTakTHas camocrosiTesnbHas paboTa 0,3
Bunel camocTosTenbHON paboThl 28,2

Bua xkonTpoas: 3a4eT ¢ OLEHKOMH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«H(popMalniuOHHBIE TEXHOJIOTUH B 00Pa30BaAHUM)
(b1.B.02)

1. Ieaun u 3aga49u JTUCHUILIAHBI

[enbro OUCHUIUIMHBI SBJSETCS MOATOTOBKA CTYAEHTOB B 00JaCTH MH(POPMAIMOHHOIO
COIIPOBOXICHUS HAYYHOUN EATEIBHOCTH, IPUBUTHE HABBIKOB CAMOCTOSITENIBHOTO ITOMCKA XMUMHU-
4ecKo MHQOpMAaIMK B Pa3IMYHbIX UCTOYHUKAX.

OCHOBHBIMU 337]a4aMU JIUCUUIUIMHBI SIBJISIFOTCS: O3HAKOMJICHHE CTYIEHTOB ¢ Haubouiee
[IPE/ICTaBUTEIbHBIMU OT€YECTBEHHBIMU U 3apyOeHbIMU MH(OPMALMOHHBIMU pECypcaMu, C CO-
BPEMEHHBIMU MH(POPMAIIMOHHBIMH TEXHOJOTUAMU U VIHTEpHET-TEXHOJIOTUSIMU, UCIOJIb3YIOIIN-
MHCS JUIsl COIIPOBOXKICHUS HAYYHOM IEATENBHOCTH, a TAKKE€ BO3MOXHOCTSIMHU IPUMEHEHHS UX
IIPU PELICHUH KOHKPETHBIX MPAKTUYECKUX 3a7a4.

2. B pesyabraTre M3yuyeHHsl AUCHHMILUIMHBI Oo0ydamoummiicss 1Mo mnporpamme OGaka-
JIaBpHATAa J0JIKEH:
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Obaaoams cnenyromumu oduienpodeccruonanbubiMu (OIIK) u npodeccuonanbHbiMU
(I1K) xoMneTeHuusAMHU:

— TOTOBHOCTBHIO K KOMMYHHUKAIIMM B YCTHOM U MHCbMEHHOHN (pOopMax Ha pyCCKOM U UHO-

CTpaHHOM SI3bIKax Ui pellieHus 3a1a4 npodeccuonanbHoi aesrenpbHoctu (OIIK-1);

— TOTOBHOCTBIO PYKOBOJUThH KOJUIEKTUBOM B c(hepe cBoei nmpodecCuoHaIbHON eATelhb-

HOCTH, TOJIEPAHTHO BOCHpPHHHMMAs COLMAJIbHbIE, 3THUYECKUE, KOH(ECCHOHAIbHBIE U

KynbTypHble paznnuus (OIIK-2);

— TOTOBHOCTBIO K 3aIIUTE€ OOBEKTOB MHTEIIEKTYaJbHOW COOCTBEHHOCTH M KOMMeEpIIHa-

JIM3allKy IpaB Ha 00BEKThl UHTELIEKTyalIbHOM coocTBeHHOCTH (OIIK-5);

— CIIOCOOHOCTBIO  OpPraHM30BBIBATH CAMOCTOSITENIBHYI0 UM KOJUIEKTUBHYIO HAay4HO-

UCCIIEIOBATENIbCKYI0 paboTy, pa3zpabaThiBaTh IUIaHBI U MPOrpaMMbl MPOBEACHUS HAyY-

HBIX MCCIIEZJIOBAaHUM U TEXHUYECKUX Pa3pabOTOK, pa3padaTbiBaTh 3aJaHUs JIJIsl UCIIOJHU-

tenst (1IK-1);

— CIIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHbIE MPUOOPHI U METOAUKH, OPraHU30BBIBATh

MIPOBEJIEHUE SKCIIEPUMEHTOB U UCHBITAaHUH, IPOBOJUTH X 00pabOTKY U aHAIU3UPOBATH

ux pesynbratsl (I1K-3).

3HATh:

- OCHOBHBIE COCTAaBJIAIOLIME HH(DOPMALIMOHHOTO OOECHeYeHHUsl Mpoliecca COMPOBOXKIE-
HUS HAyYHOU NIESATEIbHOCTH, MOHATHS U TEPMUHBIL;

- OCHOBHBIE OTE€YECTBEHHbIE U 3apy0eKHbIe HCTOYHUKHU MPOdUIbHON HHPOpMaLUK;

- 0011ue IPUHLHUIIBI [T0JIy4eHus, 00pabOTKU M aHaIM3a HayYHO! nH(opManuu;

yMeThb:

- BBIJENATh KOHKPETHbIE MH(POPMALIMOHHBIE TEXHOJOTUH, HEOOX0AUMbIE JJisi nHpOpMa-
LIMOHHOT'O 00eCNeYeHUs Pa3INYHbIX HAyYHBIX IOTPEOHOCTENH;

- HaxoJuTh NPOQMIbHYI0 MH(POPMALUIO B Pa3IMYHBIX OTEYECTBEHHBIX U 3apyOeKHBIX
MH(OPMALIMOHHBIX MACCHUBAX;

- 00pabaTbIBaTh U aHAJIU3UPOBATH JIAHHBIE C IIEJIbIO BBISIBICHUS pEJIeBaHTHOM MH(OpMa-
11y,

BJIAJIETh:

- 3HAQHUSIMM O COBPEMEHHBIX aBTOMATH3UMPOBAHHBIX HH(OPMALMOHHO-TIOUCKOBBIX CH-
cremax (AUIIC), nx BO3MOKHOCTSIX, CITOCO0AX B3aMMOICUCTBUS C HUMU;

- MPAKTUYECKUMHU HaBbIKaMU MH(OPMALIMOHHOTO MOUCKA C MIOMOIIBIO TEXHOJIOTUM Tee-
KOMMYHHKAIIMOHHOT'O A0CTyNna U MIHTEpHET-TEXHOJIOTHii;

- OCHOBHBIMHU IOJAXOJAMHU JUIsl aHAJIM3a MOJYYEHHOM JAaHHBIX M MCIOJIb30BaHUS UX B
CBOEH MPOPECCHOHAIBHON NESTETHLHOCTH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Moayas 1. BBenenue. OcHOBHBIC IOHATHSA U TepMHHBbI. ['ocy1apcTBeHHas cucTeMa
HAay4YHO-TexHU4Yeckoil mHpopmauuu. Undopmanuonubie usganus 1 baspl JaHHBIX.

Paccesnue u crapenue uHpopmanuu. Crneunduka nHpopManuu No XUMHUU U XUMUYE-
ckoit Texnosnoruu. Mupopmanuonnsie cucremsl (MC) u undpopmanmonsusie Texnonoruu. CTpyk-
Typa u kiaccupukauus WC. PedepatuBHbie x)ypHaibl: PedepaTuBHbIN KypHaAl «XuUMUA»,
«Chemical Abstracts». CTpykTypa, yKa3aTenu, aarOpuTMbl Pa3IMYHBIX BUJOB MOUCKA. ABTOMA-
TU3UpOBaHHbIe MH(pOopMannoHHO-TIoucKkoBble cucteMbl (AUIIC). JlnanoroBble MOMCKOBBIE CH-
CTEMBI: OCHOBHBIE (DYHKIIMM W BO3MOYKHOCTH, CHIOCOOBI joctymna. NHpopMannoHHbIE TEXHOJIO-
Uy ¥ MHQOPMALIMOHHBIE PECYPChI. DTallbl Pa3BUTHS WH(OOPMALIMOHHBIX TEXHOJOTUNH. Buibl un-
(bOopMaLMOHHBIX TEXHOJOTHUH. OCHOBHbIE KOMIIOHEHThI TEIEKOMMYHHKAIMOHHOIO JIOCTYyNa K
pecypcam AUIIC. Anroputm mHGOPMAITMOHHOTO TIOUCKA B peXuUMe Teneaoctyna. Beibop mek-
CHUYECKHMX €JIMHUI, HCII0JIb30BAHUE JIOTUYECKUX M MO3ULMOHHBIX onepaTopoB. MHpopmalinoH-
HO-TIOMCKOBBIN s13bIK. JIoruka u crparerus noucka. basel ganneix (b/l). banku nanubix. CTpyk-
Typa, pyHKIMu, Ha3HauYeHue. Tumnbl 0a3 TaHHBIX U 0AHKOB JaHHBIX.

Mopyas 2. Undopmannonnbie pecypebl ceTtu Internet. OTeuecTBeHHbIE HCTOYHUKHU
HH(OPMAIIUH 10 XMMHMHU U CMEKHBIM 00J1aCTAM.
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AUNIIC Bceepoccuiickoro MHCTUTYTa HaydHOH U TexHuueckod nndopmauuu (BUHUTU).
OcnoBubie ba3el nanusix BUHUTU. Ilpenmernoe coaepkanue u HanoiaHeHue. CTpyKTypa J0-
kymenToB B bJI BUHUTU. Uudopmannonno-nouckosslil s3bik. [louckosas crpaterus. AUIIC
STN-International. Wudopmanronno-nouckonass cucrtema STN-International. OcobenHoctu
AUIIC STN-International. Opranu3anus ¥ BO3MOKHOCTHU MOMCKa. PaznuyHble BUIbI MOUCKA:
(STN-easy, STN Express, STN on the Web u np.). 3HaKOMCTBO ¢ OCHOBHBIMH BHJIaMH UCTOYHH-
KOB MH(OpMalMu: MOHOrpauu, AUCCEpPTAlUU, aBTOpedepaThbl, CTaTbU, MATEHTHI, JECIOHUPO-
BaHHbIE PYKOIHUCH, TE3UChl KOH(MEPEHLINH, ceTeBble MyOIUKaIK, cTaHaapThl U T.11. OcoOeHHOo-
cTH 0()OPMJIEHUS CCHUIOK Ha JIaHHbIE UCTOYHUKU. VMcnosib30BaHne 0Te4eCTBEHHBIX 0a3 JaHHBIX
PT'b, TTIHTh, BUHUTHU, PHb u np. Ucnons3oBanue BO3MOXKHOCTEH OmOimoreku eLibrary.
Nupexcel nutupoBanus. TemMaTuuecKuid MOUCK.

Moayas 3. Undopmauuonnsie pecypchbl cetu Internet. 3apyOesxkHble MCTOYHUKHU
UH(OPMALIUU 10 XMMHMHU U CMEKHBIM 00J1aCTAM.

O0630p cyiiecTBYIOMMUX UHPOPMAIIMOHHBIX HCTOYHUKOB B 00J1aCTH XUMUHU, XUMHYECKON
TEXHOJIOTUU U CMEXHbIX Hayk. H}opmalnroHHble NOpPTaNbl U CAaNThl 3JEKTPOHHBIX H3JaHUI:
CallT 3JEeKTPOHHBIX KYpHAJIOB AMEpPUKAHCKOIO XMMHUYECKoro obmiectsa, nopran Informaworld
uznatenbetBa TAYLOR&FRANCIS, undopmanuonnsiii nopran SCIENCE DIRECT usparens-
ctBa ELSEVIER, nopranst m3gatensctB SPRINGER, WILLEY&SONS u ap. Uudopmanmon-
Hble Bo3MoxkHOCTH Science Direct. IlonckoBbiii nHTEpdElic, MOUCKOBBIN SI3bIK, HAYKOMETpUYE-
CKue (YHKUHMH, OTIOJHUTENIbHbIE (QYHKIHUU. DJIEKTPOHHbIE M3/1aHUs AMEPUKAHCKOIO XUMUYe-
ckoro ooOmectBa. OOmas xapakrepuctuka. MHbopMaIimoHHbIe ¥ TOMCKOBBIE BOBMOXKHOCTH. []o-
Harue DOI. TTouckoBsIif sI3bIK. ATperaTopsl HaydHO-TeXHUUeCKo nHpopmaru Reaxys, Web of
Science, Scopus, Google Academy. Unnekcel nutupoBanus. TeMaTHYECKUMA TOUCK.

Mopyasb 4. UcTOYHNKHM NATEHTHON HH(OpMaLUH.

[TonsiTne 00BEKTOB MHTEIIEKTYyalbHOM coOCTBeHHOCTU. [laTeHTHast AOKyMEeHTalMs Kak
nH(popMalMOHHBIH MaccuB. OCHOBHbIE NOHSTHSA W ONpEeNieHUs B 00JacTH MAaTEHTOBEACHUS.
O06wbekThl n300perenuil. [laTeHTHOE 3aKOHOAATENBCTBO. MeXaAyHapO HASI TATEHTHAs Kilaccudu-
kauus (MIIK). Ilatentnbiii mouck. OcoOeHHOCTH U BUABI NOMcKa. OTEYeCTBEHHbIE U 3apyOexK-
Hbl€ aBTOMAaTU3UPOBAaHHBIE HH(POPMAIMOHHO-TIOMCKOBBIE CHUCTEMbl MAaTEHTHOW HH(POPMAIUH.
XapakTepucTUKa, OpraHr3alus, BO3MOKHOCTH noucka. b/l @enepanbHOro MHCTUTYTA MPOMBIII-
nennou cooctBeHHocTH (OUIIC). CoctaB u Bo3MokHOCTH HocTyna. CTpyKTypa maTeHTHOrO J0-
kymenTa B BJl. BJ] Amepukanckoro narentoro Begomcta United States Patent and Trademark
Office (USPTO). CoctaB B/l USPTO. Bo3moxHoctu noctyna. CTpykTypa MaT€HTHOTO JIOKY-
menta B BJl. B/l ESPACENET. Komneknus natreatasix bl ESPACENET. Bo3moxHoctu m10-
cryna. CTpykTypa nateHTHOro qokymenTa B b/1. Bunbl 1 BO3MOXHOCTH HIOMCKA.

Monyab 5. UHTepHeT KaK TeXHOJIOTUs U HH(POPMaIlMOHHBIN pecypc.

Hcnonb3oBaHue TEXHOJOTUU BeOMHApOB B yueOHOM mpolecce. Mcrnonb3oBaHHe CUCTEM
koHTpoJs Bepcuit GiHub. Buasl nouckoBbix MamuH. CTpyKTypa U HPUHLHUIT PaOOTHI MOMCKOBBIX
MmamuH. [louckoBas cuctema Google. [Tpuemsr moncka nadopmarnmu. Cepuce noptana Google.
OnektponHas mnourta Gmail u cepBuc GoogleTalk. Ilouck HayuHoit wuHbopmauuu B
GoogleScholar. ABromaTnueckuil MepeBOJUUK BEO-CTPaHUL. ODHUUKIONEIUYECKUE MOPTajbl
Nurtepuer. Texnonorus Wiki. ictopus BOSHUKHOBEHHS U CTPYKTYpa CBOOOTHOM SHITUKIOTICANH
Wikipedia. CoBmecTHast paboTa HaJl JOKyMEHTaMU U OpPraHu3allid COBMECTHOTO OHJIAMH Ipo-
CTpaHCTBa JJIsl HAy4HOU paboThl. DPPEeKT camoopraHu3aluu B r100aIbHOM KOMIIBIOTEPHOM ce-
TH. XapaKTepucTuka counanbHbix cereil. [lonarue o 6morocdepe.

OO61ee KOJIMYECTBO MOIYJIEH - 5.

4. O0beM yueOHOM THCHMIIUHBI

. B 3aueTHBIX B akagem.
Buner yue6HOM paboThI
€IMHULIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2,0 72
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 34
[TpakTueckue 3anstus (113) 0,94 34
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CamocrositesbHas padora (CP): 1,06 38
KoHTakTHas camocrosiTesibHas paboTa 0,2
Pedepar 19
Bunel camocTositensHOM paboThl 18,8
Buja koHTpOJISI: 3a4er
Bunel yue6HOM paboThI B sauetnpix B actp.
eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2,0 54
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,94 25,5
[TpaxTuueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
KoHnTakTHas camocrositenbHas pabota 0,15
Pedepar 14,25
Bupl camocTosiTenbHOM paboThI 14,1
Buja koHTpOJISI: 3a4er

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Kostonanasi XuMusi KOMIIO3UIMOHHBIX MATEPUAJIOB 3JIeKTPOHUKH
(b1.B.03)

1. Henp mucuMniaMHbl — YriayOjgeHHe 3HAHUW O TOBEPXHOCTHBIX SIBJICHUSX,
MPOUCXOJIIMX Ha TrpaHMLax pasjena (a3 npu (OpMUPOBAHMM MAaTEPUATIOB U W3JEIHM
AJIEKTPOHUKUA W HAHOXJIEKTPOHUKH; (OPMUPOBAHHE YMEHHH B 00JaCTH HalpaBIE€HHOIO
pPEryIUpOBaHUsl KOJUIOMJIHO-XUMUYECKUX CBOWCTB HAINOJHEHHBIX CHCTEM U (opMHUpOBaHUE
KOMIIETEHIIMII B 00JAacTU MOJY4EeHHS KOMIIO3UIIMOHHBIX MATE€pHaJIOB JUISl AJIEKTPOHUKU H
HAHOXJIEKTPOHUKHM C 3aJJaHHBIM KOMIUJIEKCOM 3KCILTyaTallMOHHBIX HapameTpoB. I[Iporpamma
BKJIIOUAeT B ce0s pasjienbl, NOCBSIICHHbIE OCHOBHBIM THIAM HAaNOJHUTENEH U UX KOJUIOWIHO-
XUMHUYECKUM XapaKTePUCTUKAM; aJCOPOIMOHHOMY MOIAM(PUIMPOBAHUIO MOBEPXHOCTU YACTHII,
IPUPOJE CUJI B3aUMOJCHCTBUS MEXJAYy YacTULAMU HAIOJIHUTENS, CTaOMIM3HPOBAHHOTO
MMOBEPXHOCTHO-AaKTUBHBIMU BELIECTBAMHU MJIM BBICOKOMOJIEKYJISIPHBIMH  COCAUHEHUSIMH, U
mpoueccaM  CTPYKTypooOpa3oBaHMsl MpU MOJYYEHHM KOMIIO3UIMOHHBIX MaTepuaioB H
MTOKPBITHH.

2. B pe3yabTaTe H3y4eHUs] JUCHHUILIMHBI CTYIEHT J10/IZKeH

3name:

COBPEMEHHbIE HAYYHbIE JOCTMKEHMsI M MEpPCHEKTUBHbIE HampaBiieHUs padoT B obnactu
HAIPABJIEHHOTO PETYIMPOBAHUS KOJUJIOUIHO-XUMHUYECKUX CBOMCTB HANOJHEHHBIX CUCTEM U IO-
Jy4eHHUs] KOMIIO3UIIMOHHBIX MaTepHalloB C 3aJaHHBIM KOMIUIEKCOM S3KCILTyaTallMOHHBIX Iapa-
METpOB;

OCHOBHBIE IOJXOJIbl U BO3MOXHOCTU aJCOPOIIMOHHOTO MOAU(DUIMPOBAHUS MOBEPXHOCTU
HAIOJIHUTENS ¢ MPUMEHEHUEM MMOBEPXHOCTHO-AKTUBHBIX BEIIECTB U BHICOKOMOJIEKYISIPHBIX CO-
CIMHCHUM;

OCHOBHBIC HaIpaBJieHUs pa3BUTHs pacmupeHHor Teopun JJIDO u obnactu ee mpuMeHH-
MOCTH JJIsl OLIEHKU U MPOTHO3UPOBAHUS CBOMCTB CUCTEM, COJIEPKALINX JOTOIHUTEIbHbBIE MOIH-
(buKaToOpbl MOBEPXHOCTH;

OCHOBHbBIE 3aKOHOMEPHOCTU (OPMUPOBAHUS MTPOCTPAHCTBEHHBIX CTPYKTYp B AMCIIEPCHBIX
cUCTeMax.

Ymemo:

IIPOBOJIUTH aHAIN3 HayYHO-TEXHUUECKON JINTEPATYpPhbl B 00JACTH HAIIPABJICHHOTO peryiu-
POBaHMS KOJIJIOUTHO-XMMHUYECKUX CBOMCTB HAIOJIHEHHBIX CUCTEM U MOJYYEHHS] KOMIO3UIMOH-
HBIX MaTEpUaJIOB C 33JJaHHBIM KOMIIJIEKCOM 3KCILTyaTal[MOHHBIX [1apaMEeTPOB;

BbIOMpATh 3PPEKTUBHbIE MOAU(PHUKATOPHI MOBEPXHOCTU YACTHIl JUCIIEPCHBIX CHUCTEM C
Y4€TOM JIaHHBIX 00 UX KOJUIOUJHO-XUMUYECKUX CBOMCTBAX;
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OTPEJEINATh OCHOBHbBIE XapaKTEPUCTUKU MPOCTPAHCTBEHHBIX CTPYKTYpP MO JAHHBIM 00 HX
PEOJIOTUYECKOM MOBEICHHH.

Bnaoemuv:

METO/JlaMU paboThl C HAyYHO-TEXHUYECKOH, CIPABOYHOW JIUTEPATYpOH U DIEKTPOHHO-
OUOIMOTEYHBIMU PECYPCAMHU JJISi CAMOCTOSTEIBLHOIO TIOMCKAa HEOOXOAUMON HHPOPMAIIUU O TEO-
PETHYECKUX U HAYYHO-UCCIIEA0BATEIbCKUX TOCTHKEHUAX B IaHHOM 00J1aCTH 3HAHMIA;

METO/IaMU OLIEHKU U NMPOTHO3UPOBAHUS MMOBEACHUS CUCTEM, COAEPKAIIUX TaKUE JTOTIOTHU-
TeIbHbIE MOJU(PUKATOPHI IOBEPXHOCTU KaK MOBEPXHOCTHO-AKTHUBHBIE BEILIECTBA U BHICOKOMOJIE-
KYJISIpHBbIE COEMHEHUS,

METO/IaMU OTIPEJIENIEHUsI OCHOBHBIX PEOJOIMYECKUX XapaKTEPUCTUK HbIOTOHOBCKHUX M HE-
HBIOTOHOBCKHUX CHUCTEM.

N3yuenne nucuuniaunbl «KosutonaHas XMMUsL KOMIIO3UIUOHHBIX MaTepUAIOB AJIEKTPOHHU-
KH» CIIOCOOCTBYET (DOPMUPOBAHUIO CIEAYIOMINX KOMITCTCHITHI:

Oobwenpogeccuonanvnuix:

CHOCOOHOCTBIO K NPO(ECCHOHAIbHON SKCIUTyaTallud COBPEMEHHOTO OOOpyIOBaHUS U
puOOPOB B COOTBETCTBUU C HanpaBieHueM U npoduiem noarotosku (OIIK-3);

Ilpogpeccuonanvnvix:

TFOTOBHOCTBIO K MOMCKY, 0OpaOOTKe, aHAIM3y M CHUCTEMaTU3alU{d HAay4YHO-TEXHHUYECKOMU
nH(pOpMaLIUY IO TEME UCCIIEJOBaHMsI, BHIOOPY METOIUK U cpelacTB pewmeHus 3agauu (I11K-2);

CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbBIE TPUOOPHI U METOAUKH, OPraHU30BbIBAThH IIPO-
BEJICHUE PKCIEPUMEHTOB M UCIBITAHUHN, IPOBOAUTH UX 00paOdOTKY U aHATU3UPOBATH UX PE3YIIb-
tatel (I11K-3).

3. Kpartkoe cogep:xaHue JUCUHMILIHHbBI
Monyinb 1. OcCHOBHBIE XapaKTEPUCTUKU HAOJIHUTEIEH KOMIIO3UIIMOHHBIX MaTepHalioB

KoMmno3uiimonnsle MaTepuasbl Kak JUCIEPCHbIE CUCTEMbI. Pa3HOBUIHOCTH KOMITO3UIIMOH-
HBIX MaTepHaJIoB U MX Kiaccupukauusg. TpaaulMoOHHbIE U COBPEMEHHbIE SKCIIEPUMEHTAIbHBIE
METO/Ibl OLIEHKH AMCIIEPCHOCTH, YIAECIbHON MOBEPXHOCTU M MOPUCTOCTH MCIOJIB3YEMBIX B IIPO-
MBIIIJIEHHOCTH HanoJHuTesned. Bo3MoKHbIE TUIBI YIIAKOBOK YacTUIl B KOMHO3ULIMIX. MeTo bl
pacuera ONTHMAJIbHOIO AMCIIEPCHOIO COCTaBa HANOJHUTENEH A 00ecreyeHus] MaKCUMAaJIbHO
IJIOTHOW YIIAKOBKH.

Mopyns 2. AncopOuronHOe MOANGPUITUPOBAHUE TIOBEPXHOCTH YACTHI] HATIOJTHUTEIICH

AncopbunonHOe MOIM(UIIMPOBaHUE TIOBEPXHOCTH YacTUIl HaMOJIHUTENEH. AxcopOuus u3
pacTBOpPOB Ha MOBEPXHOCTH TBEPHBIX TEJ, KJIACCH(PHUKALUSA TUIIOB U30TEepM azcopouuu. CBs3b
BH/JIa U30TEPM C MEXAHU3MOM a/ICOPOLIMU M CTPOEHUEM aICOPOLIMOHHBIX CIIOEB.

AncopOuysi HEHOHOTEHHBIX OBEPXHOCTHO-aKTUBHBIX BEIIECTB W3 MOJISIPHBIX U HEHOJISp-
HBIX CpeJl Ha MOBEPXHOCTH aJCOPOEHTOB Pa3IMYHOMN MOJSIPHOCTU. AJICOPOIUS MOHOTEHHBIX I0-
BEPXHOCTHO-aKTHBHBIX BELIECTB U3 MOJIAPHBIX U HEMOJSPHBIX CPEJl Ha TIOBEPXHOCTU a/1cOpOEH-
TOB Pa3JIMYHOMN MOJIAPHOCTU. AJCOPOLUS MOJUMEPOB U3 PACTBOPOB HA MOBEPXHOCTU TBEPIBIX
ten. [Ipumeps! perieHnst HEKOTOPhIX KOHKPETHBIX TEXHOJIOTMYECKHX 3a/1au.

N3menenue mopuIbHOCTH OBEPXHOCTH, BEIMUMHBI U 3HAKA [IOBEPXHOCTHOIO MOTEHIIHA-
Jla YacTHUILl HAIIOJIHUTENSI METOJOM aJCOPOIMOHHOTO0 MOIU(HUIIMPOBAaHUA. YTIpaBJIeHUE IpoLec-
cam¥ CTa0MIIM3alUU U JeCTa0MIN3alH TUCIIEPCHBIX CUCTEM.

Monynb 3. OueHka BIUsSHUAA MOJAU(UKATOPOB HA B3aUMOJIEHCTBUE YaCTHI] (pacIlupeH-
Has Teopus JIDO)

Teopus JJIDPO kak METOJ OLIEHKU U IPOTHO3UPOBAHMS CBOMCTB MOBEPXHOCTH P HAJU-
YUM JIONOJHUTENIBHBIX MOAM(PHUKATOPOB. AJNCOpPOIMOHHAS COCTABJIAIONIAS PACKIMHUBAIOIIETO
naBiieHus. BiusiHue aacopOUMOHHBIX cioeB U3 Mojekya [TAB uian nojimMepoB Ha SHEPIHIO MO-
JIEKYJISPHOTO B3aUMOJECHCTBUS 4YacTUL. DPQPEKThl 3KpaHUPOBAHMUS M 3aLIUTHl PACCTOSHUEM.
Crepuueckas COCTaBIISIONIAs PACKIMHUBAOIIETO JaBJIEHUS. YpaBHEHUS Ul pacueTa SHEpPruu
CTEpUYECKOT0 B3aUMOJICHCTBUS YacTUll. BapuaHTbhl SHEPreTHUECKUX KPUBBIX B3aUMOJEHCTBUS
YaCTHUIL CO CJIOSIMU CTaOMIIN3aTOPOB U UX aHAJIH3.
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Monynb 4. Peonorusi iucnepcHbIX CUCTEM

dopMHpoBaHUE TPOCTPAHCTBEHHBIX CTPYKTYpP B IUCHEPCHBIX cucTemax. Koarymsimon-
HbIE, aTOMHBIE W ()a30BbI€ KOHTAKTHI, YCIOBHS WX BO3SHUKHOBEHUS, IPOYHOCTH M OOPaTUMOCTh
pazpyuienus. Peosiornueckoe noBeneHue pa3iaMuHbIX JUCHEPCHBIX CUCTEM. 3aBUCUMOCTD BSI3KO-
CTH HBIOTOHOBCKHX JIMCIIEPCHBIX CHUCTEM OT KOHIICHTPAIMH JUCHEpcHOU (a3wl. BiusHue xoH-
LEHTPALNUU JUCTIEpCHOM (pa3bl Ha MPOIECCHl CTPYKTYPOOOpPa30BaHUS U PEOJIOTHUECKOE MOBEIe-
HUE HEHbIOTOHOBCKUX CHCTEM. METO/bl U3Yy4€HHUS PEOJIOTMYECKUX CBOMCTB AMCIEPCHBIX CH-
CTEM.

OO61iee KOJIMYECTBO MOIYIIEH - 4.
4. O0beM yueOHOMH THCHMIIHHBI

. B 3aueTHBIX B akagemuvecknx
Bua yueOHo# padoThbl
eIMHHIAX yacax

OO0mast Tpy10eMKOCTb JMCHUIIIMHBI ) 7

10 Y4eOHOMY IIAHY
KonrakTHast padoTa — ayAuTOpPHBIE 3aHATHS: 0,94 34
Jlexuuu (Jlek) 0,23 9
[IpaxTnueckue 3anstus (I113) 0,71 25
CamocrositesbHas padora (CP): 1,06 38
KonTakTHas camocrosiTenbHas paboTa 0,2
Pedepar 19
Jlpyrue BuJibl CaMOCTOSITENbHON pabOThI 18,8

Buja nToroBoro KoHTpoOJIS: 3a4er
. B 3aueTHBIX B acrponomuyue-
Bua yueOHo# padoThbl
eIMHHIAX CKHX Yacax

O0mast Tpy10eMKOCTb JMCHUIIIMHBI ) 54

10 Y4eOHOMY IIAHY
KonrakTHast padoTa — ayAuTOpPHBIE 3aHATHS: 0,94 25,5
Jlexuuu (Jlek) 0,23 6,75
[IpaxTnueckue 3anstus (113) 0,71 18,75
CamocrositesabHas padora (CP): 1,06 28,5
KonTakTHas camocrosiTenbHas padoTa 0,15
Pedepar 14,25
Jlpyrue BUJIbl CaMOCTOSTENbHON pabOThI 14,1

Buja nToroBoro KOHTpoOJIA: 3a4er

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«MeToabl HcCJIEN0OBAHUSA M NIPOCKTHPOBAHUSA CTPYKTYPbI H CBOMCTB IOBEPXHOCTH
MaTepuasoB jekTpoHukw» (61.B.04)

1. IHeap AMCUMIVIMHBI — TIOJYyYEHHE JONOJHUTEIBHBIX 3HAHMM O NOAXO0JAax K
HCCJIEIOBAaHUIO CBOMCTB IIOBEPXHOCTH; IIOJy4YEeHHUE YMEHUH B 00JIAaCTH IPOTHO3UMPOBAHUS
CBOMCTB MTOBEPXHOCTH, U (OPMUPOBAHNE KOMIIETEHIIMI B 00JaCTU MPOEKTUPOBAHUS CTPYKTYPbI
U CBOMCTB MOBEPXHOCTU TBEpIbIX Tei. [Iporpamma BkitouaeT B ceOsi yriyOJeHHOE M3yueHUe
JKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX METOJIOB MCCIIEIOBAHMS IIPOLECCOB, MPOUCXOIAIINX HA
rpaHuLax paszaena a3 TBepJoe-ra3 U TBEPJOE-KHUJIKOCTb, U METOJIOB ONPEJEIIEHUsI CBOWCTB
peanbHBIX TIOBEPXHOCTEM.

2. B pesyabTare n3y4eHHs JMCUHUIIMHbBI CTYACHT J10JI2KeH

3namo:

- COBpEMEHHbIE HayyHbI€ JOCTUKEHHS U MEPCIEKTUBHBIE HAIPaBJIEHUsS pabOT, OCBSIIIEH-
HBIX METOJIaM HCCIIEN0BaHNUs U IPOSKTUPOBAHUSI OCHOBHBIX CBOMCTB IIOBEPXHOCTH;
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- OCHOBHBIE MOJXOJbI K ONpPEAEIECHUI0 TOBEPXHOCTHOW YHEPIUHM U NOBEPXHOCTHOTO HATS-
YKEHUS Ha Pa3IMYHBIX TpaHUIlaX pa3aena ¢as;

- BO3MOKHOCTH M OIPAaHUYEHUS] COBPEMEHHOTO 000OPYAOBAaHUS JJISl SKCIIEPUMEHTAIBHOTO
OIIPENIETICHUS CBOMCTB peabHbIX IOBEPXHOCTEN;

- OCHOBHBIC HampaBiieHus pa3Butus teopuu JJIDPO u obmactu ee MPUMEHUMOCTH ISt
OILICHKH U IMPOTHO3UPOBAHUS CBOMCTB MOBEPXHOCTH.

Ymemo:

- IPOBOJUTh AHAIM3 HAYyYHO-TEXHUYECKON JHUTEepaTypbl, MOCBALICHHONW COBPEMEHHBIM
TEOPETUYECKUM TIOJXOJaM U HKCIEPUMEHTAJIbHBIM METOJIaM MCCIEAOBAHUS CTPYKTYphl H
CBOMCTB IIOBEPXHOCTH;

- IJIJAHUPOBATh JKCIIEPUMEHTANIbHBIE PaOOTHI [JIsl OIpPENENICHHUsS OCHOBHBIX CBOWCTB IO-
BEPXHOCTH;

- HCII0JIb30BaTh COBpeMeHHbIe npezcTasiieHus teopun JJIDO ans oneHkr U NporHo3upo-
BaHUS MOBEACHUS CUCTEM, HE COJIEPKALIUX JOTIOIHUTEIbHBIX MOIU(UKATOPOB OBEPXHOCTH.

Bnaoemuv:

- METOJaMH PAa0bOTHI C HAYYHO-TEXHUYECKOW, CIIPABOYHOM JHUTEpaTypod M AJIEKTPOHHO-
OMOIMOTEYHBIMU PECYPCAMHU JJISi CAMOCTOSTEILHOTO TIOMCKAa HEOOXOAUMON HHPOPMAIIUU O TEO-
PETHYECKUX U HAYYHO-UCCIIEA0BATEIbCKUX TOCTHKEHUAX B TaHHOM 00J1aCTH 3HAHUIA;

- METOJaMH OIPEJEIICHNUs OCHOBHBIX CBOMCTB MOBEPXHOCTH C YYETOM BO3MOKHOCTEH CO-
BPEMEHHOT0 000PYA0BAHUS;

- METOJAMH OLIEHKH M IPOrHO3UPOBAHUS MOBEIEHUS CUCTEM, HE COAEpKAIIUX JOIMOJIHHU-
TEIbHBIX MOJIU(PUKATOPOB NOBEPXHOCTH.

W3yuenne mucuumuinHbl «MeTonbl HCCIEAOBAHUS W IMPOEKTUPOBAHMS CTPYKTYPbl U
CBOMCTB MOBEPXHOCTHU MAaTEpPHANIOB IEKTPOHUKW) CHOCOOCTBYET (HOPMHUPOBAHUIO CIEIYIOIINX
KOMIIETEHIIUH:

Oowenpogeccuonanvhnuix:

CHOCOOHOCTBIO K NPO(ECCHOHAIBHOW 3KCITyaTalldd COBPEMEHHOTO OOOpYIOBaHUS U
pruOOpPOB B COOTBETCTBUU C HarmpaBieHueM U npoduiem noarotosku (OIIK-3);

TOTOBHOCTBIO K UCIOJIb30BAaHUIO METOJ0B MaTEMaTUYECKOTO MOJEIMPOBAHNS MaTepUalOB
U TEXHOJIOTHYECKHUX IPOILIECCOB, K TEOPETUUYECKOMY aHAJIU3y U AKCIEPUMEHTAIbHON MpPOBEpPKE
teopernyeckux runores (OI1K-4);

IIpogpeccuonanvnvix:

CIIOCOOHOCTBIO ~ OPraHU30BBIBaTh  CAMOCTOSITEIbHYIO U  KOJUIEKTHUBHYIO  Hay4dHO-
HCCIIEIOBATENIbCKYI0 padoTy, pa3pabaTbiBaTh IUIAHBI U MPOrPAMMBI MPOBEACHUS HAyYHBIX HC-
CJIEJOBaHUI U TEXHUYECKUX pa3paboToK, pa3padbareiBaTh 3aaanus it ucnonnurenent (IK-1);

TFOTOBHOCTBIO K IMOMCKY, 00OpaOOTKe, aHaIM3y M CHUCTEMaTU3alU{d HAay4YHO-TEXHHUYECKOU
nH(pOpMaLIUU IO TEME UCCIIEJOBaHMsI, BHIOOPY METOIMK U cpelacTB pemeHus 3anauun (I11K-2);

CIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbBIE MPUOOPHI U METOAUKH, OPraHU30BbIBAThH MPO-
BEJICHUE PKCIEPUMEHTOB U UCHBITAaHUI, IPOBOAUTH UX 00paObOTKY M aHAJTU3UPOBATh UX PE3YJib-
tatel (I11K-3).

3. Kpartkoe cogep:xaHue JUCUHMILIHHbBI
Monynb 1. B3auMoCBsI3b TEXHOJIOTHUYECKUX XapaKTEPUCTUK MIOBEPXHOCTH TBEPABIX TEN C UX
KOJUIOUAHO-XUMUYECKUMU CBOMCTBaAMH

TpeOoBaHus, MpeabsBIsieMble K TBEPbIM MOBEPXHOCTSAM MaTepUaloB U U3JEIHA B pa3-
JIMYHBIX OTPACISAX MPOMBIIIJIEHHOCTH. B3aMOCBS3b TEXHOIOTMUECKUX XapaKTEPUCTUK MOBEPX-
HOCTH W3JI€JHI ¢ OCHOBHBIMH KOJUIOUJAHO-XMMUYECKMMH CBOWCTBAMHU MaTEpUAJIOB: MEPEXOJ OT
CBOMCTB MOBEPXHOCTHU M3JIENIHsI K CBOMCTBAM MMOBEPXHOCTU MaTepHala U Jjajee K XapaKTepucTu-
KaM MOBEPXHOCTHOTO cjiosl. [loBepXxHOCTHBIE SBIEHMS: aare3usi, afcopOouus, cMauuBaHue, dJeK-
TPOMOBEPXHOCTHBIE CBOWCTBA TBEPBIX TeJ, U UX BIMUSIHHME HA XapaKTepUCTHKU uznenus. Kpar-
KU 0030p METOJIOB MCCIIEI0BAHUSI OCHOBHBIX KOJJIOMIHO-XUMHUECKUX CBOMCTB MaTE€pPHUAJIOB.
Monyns 2. IloBepXHOCTHas SJHEPTUs TBEPABIX TEI
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[ToBepxHoCTHas 3Heprus TBepAbIX Ten. Kiaccudukanus noBepxHocTel: naealibHas, aTo-
MapHO-4HCTasA, peanbHas. MeToIbl OJIydeHUsI aTOMapHO-UYUCTHIX MoBepXHOCTEH. COBpEMEHHOE
o0opyoBaHKE IS MOJIy4E€HUsI aTOMapHO-YUCThIX MOBEpXHOCTEH. PeanbHble moBepxHocTH. Me-
TOJBl OLIEHKH BEJIMYHHBI MOBEPXHOCTHOW SHEPrUM TBEPIbIX TE€JI HAa OCHOBE TEOPETHUYECKUX U
AKCHEPUMEHTAJIbHBIX TaHHBIX.

Monyne 3. CmaunBaHu€ UEAbHBIX U PEaIbHBIX TBEPABIX TN KUIKOCTIMU

CMaunBaHue HUJI€AbHBIX U PEANbHBIX TBEPBIX TEJl )KUJIKOCTAMU. MeToibl HCCIe10BaHus
LIEpPOXOBAaTOCTH MOBEPXHOCTU. BiMsHUE 111€pOXOBATOCTH MOBEPXHOCTH HA MPOLECCHl CMavyKBa-
Hus. ['ereporeHHble MOBEPXHOCTH, BIUSHUE MPUPOJBI U Pa3MEPOB XUMHUECKON HEOJIHOPOJIHO-
cTH Ha cMaunBaHue. OCOOEHHOCTH 3KCIIEPUMEHTAILHOTO OIPE/IEIeHHs] CBOMCTB I'€TEPOreHHBIX
noBepxHocTeld. HekoTopble 3aKOHOMEPHOCTH YCIIOBHO-XMMHUYECKOIO CMadyMBaHMs pacliaBaMu
METaJJIOB U paciljlaBaMu OKCUIOB. DKCIEPUMEHTAIbHbIE U TEOPETHUECKUE METObl OLICHKH Kpa-
€BbIX YIJIOB [P CMAYMBAaHUU TBEP/BIX TOBEPXHOCTEN pacIiaBamMH.

Monynsb 4. Teopus AJIPO kak MeTO/1 OLIEHKU U IPOTrHO3UPOBAHUS CBOMCTB MOBEPXHOCTU

OCHOBHBIE COCTaBJISIOLINE PACKIMHUBAIOLIETO JTaBJICHHUS B COOTBETCTBUU C COBPEMEHHBbI-
Mu npeactasieHusmMu teopuu AJIOO. MonekymnspHas cCOCTaBIAIONIAs PACKIMHUBAOIIETO JaB-
neHusi. Mukpockonuyeckas TeOpUsl MOJIEKYJISPHBIX CHIl ['amakepa, MaKpOCKOIMYECKask TEOPHs
JIupmmuna. Pacuer cioxxkHo#l koHCTaHThI ['amakepa, 3aBUCUMOCTh €€ BEJIWYMHBI OT IMPHPOJIbI
JHCIIEpCHOM (a3bl U JUCHIEPCUOHHOMN CpeJibl. DKCIIEPUMEHTAIbHBIE METO/Ibl ONPEENICHUsI KOH-
crantbl ["amakepa. MloHHO-351eKTpOCTaTUYECKAs (DJIEKTPOCTATUYECKAs]) COCTABIIAIONIAs PACKIIH-
HUBAIOILIETO JABJICHUS. YPAaBHEHHUS U1 pacueTa SHEPruu 3JIEKTPOCTaTUYECKOrO B3auMO/IEH-
CTBHUSL MEX]ly YaCTULIAMU Pa3IMYHOIN MPUPOIBI C yueToM UX (OpMbl. DKCIIEpUMEHTaIbHbIE Me-
TOJAbl OIPENEIICHNUs BEIMYMH, HEOOXOJUMBIX Ul pacyeTa. Bo3MokHbIe cOCOObI peryanpoBa-
HUS JIEKTPOCTAaTUYECKOTO B3aUMOJECHCTBUS YaCTHI] IIyTEM BBEICHUS 3JIEKTPOJUTOB U HU3MEHE-
Hus pH nucnepcruonHoi cpenpl. CTpyKTYpHAsl COCTABIISIONIAs PACKIMHUBAIOUIETO aBJICHMSL.
CrpykTypa COJIbBAaTHBIX CJIO€B Ha T'MAPO(PUIBHBIX U THAPO(POOHBIX MOBEPXHOCTAX. BapuaHTbl
SHEPreTUUECKUX KPUBBIX B3auMOJAeWcTBUA yacTull. IIporHozupoBanue npoueccoB, MPOUCXOIs-
IIMX B CUCTEME, Ha OCHOBE aHaJIN3a MOTEHIIMAIbHBIX KPUBBIX.

OO61iee K0JIMUECTBO MOAYIIEH — 4.

4. O0beM yueOHOM THCHMILTHHBI

. B 3ageTHBIX B akagemunueckux
Bun yuebnoit paboTsl
€IMHULIAX qyacax

O0mast Tpy/10eMKOCTb JMCHUIIMHBI ) 7

10 Y4eOHOMY IIAHY
KonrakTHast padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 34
[Tpaktnueckue 3anstus (113) 0,94 34
CamocrositesbHas padora (CP) 1,06 38
KonTakTHas camocrositenbHas pabota 0,2
Pedepar 9
CamocTosATens,HOE U3yUECHHUE Pa3/ieioB Kypca 28,8

Buja nToroBoro KOHTpoJIsi: 3auer

B 3aueTHBIX B akagemuyeckux

Bun yuebnoit paboTsl

eIMHUIIAX qJacax
O0mast Tpy10eMKOCTh JMCHUIIIMHBI ) 54
10 Y4eOHOMY IIAHY
KonrakTHast padoTa — ayAUTOpPHBbIE 3aHATHS: 0,94 25,5
[TpakTnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP) 1,06 28,5
KoHTakTHas camocrosiTesnbHas paboTa 0,15
Pedepar 6,75
CamMocTosATen,HOE U3YUYCHHUE Pa3iesioB Kypca 21,6
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Buja urorosoro KOHTPOJIsA: ‘ 3avder

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«MeToabl CMHTE32 HAHOYACTHI U HAHOKOMIIO3ULIMOHHBIX MATEPHAJIOB)
(b1.B.0S)

1. Heab aucuMmIMHbI — yriiyOlieHWe 3HAHUM, YMEHUMH, BiajeHuN U (HOpMUPOBAHUE
KOMITIETEHIMI B 00JIaCTU CUHTE3a HAHOYACTHUIl U HAHOKOMIIO3UIIMOHHBIX MaTepHalloB HA OCHOBE
TYrOIUTABKUX HEMETAJUIMYECKUX U cUiIMKaTHRIX MaTepuainoB (THuCM), ctpoenus kpucraminye-
CKUX U CTEKJI000pa3HBIX TBEPABIX Tell, TEPMOJAUHAMUKU (a3000pa30BaHMsI B CHIMKATHBIX CH-
CTeMax, B3aUMOCBS3EH «COCTaB — CTPYKTypa — yclIoBUs cuHTe3a — cBoiicTBay THuCM, a Takxke
B o0Onactu coBpeMeHHBIX U nepcrnekTuBHbIX THUCM u HampaBineHuil JajibHENIIEro pa3BUTHUS
3TO# 00JIaCTH MaTEpUATIOBEICHUS.

2. B pe3yabTaTe H3y4eHUs] JUCHUIIMHBI MATHCTP /10JI7KEH::

Obnadams cnenyrouumu oommenpodeccuonanbubiMu (OI1K) n mpodeccrnonanbHpIMU
(I1K) xomneTeHuusIMHU:

— TOTOBHOCTbIO K KOMMYHHUKAIIMM B YCTHOHM U MMCbMEHHOH (hopMax Ha pycCKOM U MHO-
CTPaHHOM SI3bIKax Ui pellieHus 3a1a4 npodeccuoHanbHoi aesrensHoctu (OIIK-1);

—  CIIOCOOHOCTHIO K Mpo(deccnoHanbHOM IKCIUTyaTallud COBPEMEHHOTO 000PYAOBaHUS U
puOOPOB B COOTBETCTBUU C HarmpaBiaeHueM U npoguiem noarotosku (OIIK-3);

— TOTOBHOCTHIO UCIOJIb30BaTh METO/IbI MATEMATUYECKOTO MOJIEIMPOBAHUS MaTepUajIoB
U TE€XHOJIOTMUYECKUX MPOIIECCOB, TOTOBHOCTHIO K TEOPETUUYECKOMY aHAJIU3y U AKCIEPUMEHTab-
HOH npoBepke Teoperndeckux runores (OIIK-4);

— CIIOCOOHOCTBIO OPraHMU30BBIBATH CAMOCTOATEIBHYIO M KOJUIEKTUBHYIO Hay4dHO-
HCCIIEIOBATENIbCKYI0 paboTy, pa3padarbiBaTh IUIAHBI U MPOrPaMMBbI MPOBENEHUS HAYYHBIX HC-
CJIEJOBAHUI U TEXHUYECKUX pa3paboToK, pa3padbareiBaTh 3aAanus it ucnonnureneit (IIK-1);

— TOTOBHOCTBIO K TIIOMCKY, 0OpabOTKe, aHaJu3y U CHCTEeMaTHU3alMd Hay4yHO-
TEXHUYECKON MH(pOpMaLMU 110 TEME UCCIIEI0BaHMs, BEIOOPY METOJUK U CPEACTB PELICHUS 3a/a-
gu (I1K-2);

—  CIIOCOOHOCTBHIO UCHOJIB30BaTh COBPEMEHHBIE IPUOOPHI U METOIMKH, OPTaHU30BbIBATh
IIPOBEJIEHUE 3KCIIEPUMEHTOB U UCHBITAaHUH, IPOBOJUTH UX 00pabOTKY U aHAJIM3UPOBATh UX pe-
3ynbratel (11K-3).

3uamo:

— COBPEMEHHbIE HayYHbI€ JOCTWKEHUS U MEPCIEeKTUBHbIC HalpaBieHus paboT B o0ia-
CTH CHHTE€3a HAaHOYACTHI] U HAHOKOMITO3ULIMOHHBIX MaTepuajIoB Ha OCHOBE TYTOIUIaBKUX HEMe-
TaJUVIMYECKUX U CUIIMKATHBIX MaTePUAIIOB;

— COBPEMEHHbIE KPUCTANIOXMMHUYECKHE, TEPMOJUHAMUYECKHE, CTPYKTYpHbIE Ipe-
CTaBJICHUS O CTPOCHHUHU U CBOMCTBAX TBEPJBIX TEJ KaK 3BEHbSAX €IUHOM LIemu;

— TEXHOJOTMYECKHE IPOLECChl CHHTE3a HAHOYACTUIl U HAHOKOMITO3UIIMOHHBIX MaTepH-
asoB Ha ocHoBe THUCM, OCHOBBI NPOEKTUPOBAHUS U MPAKTUYECKUE ACIIEKThI UCCIICOBAHUS UX
COCTaBa, CTPYKTYPhI U CBOMCTB, 00JIaCTH NPUMEHEHUS;

—  OCHOBHBIE IyTH CO3/IaHUSI HOBBIX METOJIOB CUHTE3a HAHOYACTUIl U HAHOKOMITO3ULIH-
OHHBIX MaTepuanioB Ha ocHoBe THUCM st npyuMeHeH s B pa3iInuHbIX 00JIacTsIX X03siCTBA.

Ymemy:

— TPOBOJUTH AHAJIN3 HAYYHO-TEXHUYECKOM JUTEepaTypbl B 00JIACTH COBPEMEHHBIX U
MEPCIIEKTUBHBIX METOJIOB CUHTE3a HAHOYACTHUI 1 HAHOKOMIIO3UIIMOHHBIX MaTepUaloB Ha OCHOBE
THuCM;

— ¢opMynupoBarh TpeOOBaHHUS K MaTepuaigaM U ONpPenenarTh 3PQPEeKTUBHbIE MYyTU CO-
3/1aHUSl HOBBIX METOJOB CHHTE3a HAaHOYACTHI] U HAHOKOMITO3UIIMOHHBIX MaTEpHUaJOB Ha OCHOBE
THuCM c KOMIUIEKCOM 3aJJaHHBIX CBOWCTB JUIsl KOHKPETHBIX 001acTell MpUMEHEHUS;

— TPOBOJUTH 3KCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS COCTaBa, CTPYKTYPbl U CBOMCTB Ha-
HOYACTHUIl 1 HAHOKOMIIO3UIIMOHHBIX MaTepuanoB Ha ocHoBe THuCM;
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— TPUMEHATH TEOPETUYECKUE 3HAHUS [0 COBPEMEHHBIM M IEPCIEKTUBHBIM METOJIaM
CHUHTE3a HAaHOYACTUIl U HAHOKOMIIO3UIIMOHHBIX MarepuanoB Ha ocHoBe THUCM mnst peuienus
HCCIIEIOBATENIbCKUX U MPUKIIAIHBIX 332/1a4, B TOM YUCJIE€ B MEKIUCIUILUIMHAPHBIX 00JIaCTsIX.

Braoems:

— MeToJlaMHu padOThI C HAYYHO-TEXHUYECKOW, CIPABOYHOM JIUTEPATypOH U 3IEKTPOHHO-
OMOIMOTEYHBIMU PECYPCAMU 10 TEOPETUUYECKHM M TEXHOJIOTMYECKUM aceKTaM CHUHTE3a HaHO-
YacTUIl U HAHOKOMITO3UIIMOHHBIX MaTepuanoB Ha ocHoBe THuCM;

— METOJIOJIOTUYECKUMU TOAX0JIaMU, OCOOEHHOCTSIMU CHHTE3a U BBISBIICHUS B3aUMO-
CBA3€H COCTaBa, CTPYKTYpPHI, CBOMCTB M TEXHOJIOTMM HAHOYACTHIl 1 HAHOKOMIIO3UIIMOHHBIX Ma-
tepuanioB Ha ocHoBe THuCM, obOecneunBaromyMy 000CHOBaHHOE MPUHATUE PELLICHUH MPH pas-
paboTKe HOBBIX MaTEpUANIOB Ul Pa3IMUHbIX 00nacTell MIPUMEHEHNUS;

— METOJaMU KPUTHUYECKOTO aHAJIN3a U OLICHKH COBPEMEHHBIX HAy4YHBIX JOCTHKEHUH,
IreHepUPOBAHMS HOBBIX UJEH MPH PELIEHUN UCCIIeI0BATENIbCKUX U MPAKTUYECKUX 3a/1a4 B 00ia-
CTH CHUHTE€3a HaHOYACTHUI 1 HAHOKOMIIO3UIIMOHHBIX MaTepuasioB Ha ocHoBe THuCM;

— CHOCOOHOCTBIO M FOTOBHOCTBIO K pa3pabOTKe HOBBIX METOJOB HCCIIECOBAHUS U UX
MPUMEHEHHIO B CAMOCTOSITEIIbHOM HaYyYHO-UCCIIE0BATENbCKON JESATEIbHOCTH B 00JIACTH CUHTE-
3a HAHOYACTHI] U HAaHOKOMIIO3UIIMOHHBIX MaTepuaiaoB Ha ocHoBe THuUCM c ydyerom mpaBui co-
OJII0/ICHHS] aBTOPCKUX IIPaB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenune. HanomaTtepuaiibl U MX IEPCIEKTUBBI.

Knaccugukanum HaHOMaTepHalioB: B 3aBUCUMOCTH OT X Pa3MEPOB AJIEMEHTOB CTPYKTY-
PBI IPU CHHTE3€ HAHOYACTHUIl 1 HAHOKOMITO3UIIMOHHBIX MAaTEPHUAIIOB HA OCHOBE TYTOILIABKUX
HEMETAINIMYECKUX U cuiiMKaTHbIX MaTepuanos (THuCM), no reomerpuueckum napamerpam 0D-
, 1D-, 2D- u 3D-nanomarepuainsl. Kinaccudukauust meronos nosryuenus: 0D-nanomarepuanon
(HaHOYACTHUII) IO OKPYKAIOIIEH cpejie, B KOTOPOM IPOUCXOIUT MOTydeHue npekypcopa. Buus-
HH€ HA CHHTE3 HAHOYACTHUIL BHEIIIHETO JIaBJICHMS, BBI3BIBAEMOI0 CriIaMu Jlaraca.

MeToap! ony4eHuss HAHOYACTHUL B )KMIKOM cpene. MeTo bl MoJydeHHsl HaHOYaCTHUIL I'a-
30BOM cpenie. MeToIpl oTy4eHuss HAHOYACTHUI C YYaCTHEM IIIa3Mbl. MeXaHOXMUMHUYECKUIN CHUH-
T€3 HAHOYACTHUII. TEeMIIaTHBIM CUHTE3 HAHOYACTHLL. MeTO bl MOy4eHHS ITOJIBIX HAHOYACTHLL.
Monuduxkanus nopepxHocty Hanovyactul. Co3gaHue MOKPbITUI Ha HaHOYacTuax. [lepcnexTu-
BbI MOJTy4eHHs] MOHO(QPAKIIMOHHBIX HAaHOMOPOIIKOB. [Ipo0iaemMbl XpaHeHHs U TPAHCTIOPTUPOBKHU
HaHOIIOPOUIKOB.

VYcnoBust 1 MexaHu3Mbl oirydeHus: 1 D-naHoMarepranoB Ha OCHOBE TYrOIUIaBKUX HEMe-
TaJUIMYECKUX U cuiMKaTHbIX MatepuasioB (THuCM): nosnyuenue B xxuakoi ¢ase, B razoBoi ¢a-
3€, ¢ yJ4acTHEM I1JIa3Mbl, B TBEpAOH (a3e, TeMIUIaTHbIe METO 1kl NotyueHus. [lepcrnekTuBHbIe 00-
JacTy npuMeHeHns 1D-nanomaTepuaios.

VYcnoBust 1 MexaHu3Mbl oJTydeHus: 2D-HaHoMaTepralioB: MOJIydeHUE B )KUJIKOH ¢a3ze, B
ra3oBoii (aze, ¢ yuacTuem Iia3Mbl, B TBepAoi (aze, TeMIuUIaTHbIe METOAbI oydenus. Ilep-
CIEKTUBHBIE 00J1acTu NpuMeHeHus: 2D-HaHoMaTepHranos.

Knaccugukanus KOMIO3UTOB 110 COCTABY TUCIEPCUOHHOM cpeay U TUCTIEPCHOM (a3bl.
Hanokxommnosutsl Ha ocHoBe THUCM 1 kiaccugukaius METo10B UX MoJydeHus. MeToabl mno-
Jy4eHHs] HAHOKOMITO3UTOB pacipeieIeHHeM B JUCIIEPCUOHHOM Cpejie TMCIepCHOM (a3bl B BUJIE
0D-, 1D-, 2D- u 3D-nanomarepuanoB. CriocoObl pactpeaesieHus: AUCTIEPCHOM (a3bl B AUCTIEP-
cuoHHOM cpene. DopmoBanue nomydadpukara u3 GopMoBOUHOM Macchl. CHHTE3 HAHOKOMITO3HU-
TOB (pacTBOpEHUE-KOHIEHCAIS, CIIEKaHHE).

[Tonyuenue HanHokomno3utoB Ha ocHoBe THuCM mnipu miiactuueckux aedopmarusax 00-
pasla noJi BBICOKUM JiaBiaeHueM. [IpoGiieMbl coxpaHeHUs! HAHOCTPYKTYP B HAHOKOMIIO3HUTAX.
[TonyueHne HAHOKOMIIO3UTOB PaclajoM HEYCTOMUMBBIX CTPYKTYp B TBepJoi (aze. TeruiaTHbie
METO/IbI ITOTYYEHUSI HAHOKOMIIO3UTOB.

3axmtouenue. TeHneHuu naabHeiero pa3BuTus U NepCreKTUBHbBIE 00JIaCTH PUMEHe-
HUS METOJIOB CUHTE3a HAHOYACTUI 1 HAHOKOMIIO3UIIMOHHBIX MaTepuanoB Ha ocHoBe THuCM.

4. O0beM yueOHOMH TUCHMILTHHBI
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Buner yue6HOM paboTh B 3aueTHBIX B akagem.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY TLUIAHY 3,0 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,94 34
Jlexuuu (JIek) 0,25 9
[TpaxTuueckue 3anstus (113) 0,69 25
CamocrositesbHas padora (CP): 2,06 74
KonTakTHas camocrositenbHas pabota 0,2
Bunel camocTositenbHOM paboTh 73,8
Buja koHTpOJIST: 3a4er
Bunel yue6HOM paboThI B 3auetnpix | B acTtpoHoMm.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3,0 81
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,94 25,5
Jlexuuu (JIek) 0,25 6,75
[Tpaxtnueckue 3anstus (113) 0,69 18,75
CamocrositesbHas padora (CP): 2,06 55,5
KonrakTHas camocrositenbHas pabota 0,15
Bunel camocTositensHOM paboThl 55,35
Buja koHTpOJISI: 3a4er

AHHOTaNUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«IIpumenenue CAIIP nist npoekTupoBanus npoueccos Texnojaorun BOM» (51.B.06)

1. Heab u3y4yeHust AUCUMIIIMHBI:

- INOJIYYCHUC MAaruCTpaHToOM 3HaHUH B 00JIacTu INPUMCHCHUA CUCTEM aBTOMAaTHU3UPOBaH-
HOr'0 IMPOCKTHUPOBAHUA IMPOUCCCOB TCXHOJOIWHU C HUCIIOJIb30BAHUCM BaKyyM-(bOpMOBOLIHBIX Ma-

I H,

- O3HAKOMJICHHEC C IMPOrpaMMHBIM IPOAYKTOM, PCAIN3YIOIIHUM YHUCICHHOC MOJCINPOBaA-

HHUC TCXHOJOTHYCCKUX ITPOLECCOB.

2. Tlocinie u3y4yeHust JaHHOW JUCHMIUIMHBI BBIITYCKHUK 110 HAIPaBJICHUIO MOATOTOBKU Ma-
ructpoB 18.04.01 «Xumudeckass TEXHOJOTHUS JOJDKEH 00JanaTh CASAYIOIIUMH KOMITCTCHITHSI-

MHU:
obwenpogeccuonanvhvie
. CIOCOOHOCTBIO K IPO(eCCHOHATIBHOM IKCIUTyaTallud COBPEMEHHOTO 000pYIOBAHUS U
pruOOPOB B COOTBETCTBUU C HampaBiaeHueM U npoduiem noarotosku (OIIK-3);
. FOTOBHOCTBIO K UCIOJIb30BAaHUIO METOJIOB MATEMAaTHYECKOTO MOJAECIUPOBAHUS

MaTCpralIoB U TEXHOJIOTHYCCKUX MTPOLECCOB, K TCOPETUICCKOMY aHAJIN3Y U 3KCHepI/IMeHTaHBHOﬁ

npoBepke Teopernueckux runotes (OIIK-4);
npogheccuonanvnovle

*  CIOCOOHOCTHIO OPraHU30BHIBATH CAMOCTOSITEIHFHYIO M KOJUIGKTUBHYIO HAY4YHO-
HCCIIEA0BATENBCKYIO Pa0OTYy, pa3padaThiBaTh MJIaHBI U IPOTPAMMBI TIPOBEICHUS
Hay4HBIX HCCIICIOBAHHMI M TEXHUYECKUX pa3pabOTOK, pa3pabaThiBaTh 3a0aHUs IS

ucnionauTenen (I1K-1);

* TOTOBHOCTBIO K IIOMCKY, 00pab0TKe, aHAIN3y U CUCTEMATHU3alMH HAyYHO-TEXHUYECKOMN
nH(pOpMaLUU IO TEME UCCIIEJOBaHMsI, BHIOOPY METOJIMK U CPEJICTB PELIEHUs 3aaun

(IIK-2);

* CHOCOOHOCTBIO UCIOJIB30BATh COBPEMEHHBIE TPUOOPHI 1 METOAUKH, OPraHU30BbIBATh
IIPOBEJICHUE SKCIIEPUMEHTOB M UCIIBITAHUMN, IPOBOJIUTH UX 00pabOTKY U aHAJIU3UPOBATH

ux pe3yabsTatsl (I11IK-3);
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B pesynbrate nzyuenus kypca «IIpumenenue CAIIP g npoekTupoBaHus NpOLIECCOB
TexHojoruu BOM» CTyneHT OJKEH:

3HaTh O BO3MOXKHOCTSIX YHUCIIEHHOTO MOJEJIMPOBAHUSI Pa3HOOOPA3HBIX IMPOILIECCOB C
nomol1eko mporpaMmmbl ANSYS 5.5 ED .

Ymerb hopmynnpoBaTh 3a1a4l MPOSKTUPOBAHUS U ONIPEAEIATh TPAHUUHBIE YCIOBUS IS
3aJlaHHOM 00JIaCTH pelIeHUs..

Buaagers HaBbikaMu ucnonb3oBanus nporpammel ANSYS 5.5 ED.

3. IIporpamma JMcUMIVIMHBI BKJIKOYaeT 10 TeM NpakTHYeCKUX 3aHATHIA:

Tema 1. HanpsizkeHHO-Ae(popMHPOBAHHOE COCTOSIHUE YIIPYTOr'0 TeJia.

Crartuueckuii aHamu3 YrioBOTO KpOHIITEHHA. TBEpHOTEIBbHOE MOJACIHUPOBAHUE C
IIpUMEHEHHEM NPUMHUTUBOB, ByneBbl onepanuu, rajareiu, HepaBHOMEPHOE JaBJIEHUE, 0TOO-
pakeHue 1e(pOPMUPOBAHHOTO COCTOSTHUS U HAIIPSHKEHUM.

Tema 2. TeueHune sKHIKOCTH.

Monenupyercss JlaMHUHapHOE€ M TypOYJIEHTHOE TE€YEHHE B JIBYMEPHOM pacCIIUpPSIO-
nieMcsi kaHaiie. PerynsipHoe pa3z0ueHue Ha 3JIEMEHThI, CO3/laHue HOBOM KHONKH HAa MHCTPYMEH-
TaJabHOU MmaHenu, pectapt Bbrurcienuii B FLOTRAN.

Tema 3. TeueHus1 BA3KOH HECKUMAEMOH KHIKOCTH.

BeInonHseTcs pacyer JaMUHApHOTO TEYEHMS BA3KOM HEC)KMMAEMOM )KUJIKOCTH B
KaBEpHE.

Tema 4. CMemmmBaHue Tpex ra3os.

3anavya GpopmMyaupyeTcs Kak II0CKasi U pelIaeTcs 3a HeCKOJIbKo nurepauuid. M3yuarores
TEIJIOMACCONEPEHOC ITPU YYACTUHU TPEX KOMIIOHEHTOB B 33]]a4€ BHYTPEHHETrO TEUEHNS,
rapaMeTpHu3aLysl, YIPaBICHUE OKHAMU, KOMaHHbIM BBOJ.

Tema 5. 3a1aua 0 KOHTAKTHOM B3aMMO/eiiCTBHU TBEPAbIX Tel.

Monenupyercs KOHTaKTHOE B3aMOJAECHCTBUE B TIOJIBUKHOM IITH(PTOBOM COECTUHEHHH.
Bemonnsercs 3-D monenuposanue. PopMUpyrOTCs: KOHTAKTHBIE HapBhl.

Tema 6. CTanuoHAPHBIH TENJI0BOMH aHAIU3.

Uccnenyercs pacnpeenenue TeMnepaTypsl B INIACTHHE ¢ IBYMS OTBEPCTUAMHU. 3aJlaHUE
TEIIONPOBOJHOCTU KaK YHKIUU TEMIIEPATYPHI, TOCTPOEHUE IPAPHUKOB 110 TPOU3BOIHHO
3aJJaHHOMY ITyTH, IIOJydeHHe rpauka TeMIepaTyp 1 TEIIOBOrO MOTOKA.

Tema 7. JlyuncTblii Tenjioo0MeH.

BrinoniHsieTcss pacyer ynpoIeHHON MOJENH 3JIEKTPOBaKyyMHOTO prubopa B 3alIUTHOM
Koxyxe. MoaenupyeTcst IyducThIi TeI000MeH MeX /1y 1apooOpa3HbIM HarpeBaTeIbHbIM
2JIEMEHTOM M BHYTPEHHEN CTEHKOM LIWJIMHIPUYECKOTO KOXKYXa.

Tema 8. MarHuTHbI aHAJIU3 COJTEHOUIHOTO MYCKATEeJs.

[Ipu pemiennn 3a1a4n U3y4aroTCs MAPAMETPUIECKUM BBO, IOCTPOECHUE F€OMETPUIECKON
1 KOHEYHO-3JIEMEHTHON MOJIEH, OCeBasi CAMMETPHSI, aBTOMAaTUYECKHUIl BBIOOp pa3MepoB
3JIEMEHTOB, BUPTYaJIbHbIE MIEPEMEILIECHNS, BEKTOPHAS BU3YyaIU3allHsl, ONEpALliU C IEMEHTHOU
TabJIULEH.

Tema 9. MaruurtHoe 1moJie HOCTOSHHOI0O MarHHUTA.

BelInonHseTcss pacyeT MarHUTHOTO TOJISI TTIOCTOSIHHOTO MarHuTa. B noJie nomenieHa mia-
CTHHA U3 eppoMarHUTHOro Matepuaina. Onpeaensercss pacHpeesieHue CUIIOBBIX JIMHUNA Mar-
HUTHOTO I0JIS1, CO3/JAHHOTO IMOCTOSTHHBIM MarHUTOM.

Tema 10. HecranmonapHas TerJioBasi 3ajaya.

Pemaercs HectanmonapHas TemioBas 3ajada ¢ TaOJIMYHBIM 33JaHUEM I'PaHUYHbBIX YCIIO-
BUI Ha IpUMeEpe IIACTUHBI. BhINoaHEeHo TabauvHoe 33JaHHEe [TIEPEMEHHBIX BO BPEMEHH I'PaHNY-
HBIX YCIIOBUH.

4. O0beM yueOHOH T CHUNIHHBI

. B 3auetHbIx B akanem
Bunel yue6HOM paboThI
eIMHUIIAX Jacax.
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 2 72
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 34
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[TpaxTuueckue 3anstus (113) 0,94 34
CamocrositesbHas padora (CP): 1,06 38
KonrakTHas camocrositenbHas pabota 0,2
Bunel camocTositensHOM paboThl 37,8
Buja koHTpOJISI: 3a4er
Bunel yue6HOM paboThI B saueTHbIx B actp.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,94 25,5
[TpaxTnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
KonTakTHas camocrositenbHas pabota 0,15
Bunel camocTositenbHOM paboThl 28,35
Buja xoHTpOJISI: 3a4er

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«CoBpeMeHHbIe MeTO/Ibl XapaKTePU3aALMU H KOHTPOJIS KAa4ecTBA MOHOKPHCTAJIMYECKHUX U
HAHO-CTPYKTYPMPOBAHHBIX MATEPHAJIOB U IVIEHOYHBIX CTPYKTYP TEXHUYECKOI'0 U I0Be-
JIMPHOT0 HA3HAYEHM S
(b1.B.07)

1. Heamn aucuumiauHbl — oOy4eHHE CTYJIEHTOB MarucTpaTypbl 3HAHUSAM, YMEHUSIM U
HaBbIKaM NPUMEHEHHS Pa3JInYHbIX METOJIOB MCCIIEIOBaHUS MaTepUaIoB JIEKTPOHUKHU U (POTO-
HUKH.

2. B pe3ynbrare n3yueHus: JUCUMILIUHBI CTYIEHT MarucTpaTyphl TOJKEH:

3nams:

— TEOpPEeTHYECKHE OCHOBBI U KJIACCU(UKALMIO METOAOB aHalu3a, 00JacTH UX MpHUMe-
HEHWUS,

— YCTpOHCTBO U ()YHKIIMOHAJIBbHBIE BO3MOXHOCTU 000PYIOBaHUs, UCIOIb3YEMOTO IS
aHayu3a,

— TpeboBaHUs, MPEABSABIsAEMbIE K 00bEKTaM HCCIEA0BAHUNA, OCOOEHHOCTH MOATOTOB-
K# 00pasIios,

—  OrpaHUYEHMs], HAKJIaJbIBa€Mbl€ Ha UCIIOJIb30BAHUE METOJ0B, TOYHOCTh U3MEPEHUS
XapaKTEepUCTUK MaTepuaia JUisl KakJI0ro MeToa.

Ymemo:

- BBIOMpPATh METO/IMKY MPOBEJCHUS HAYYHOT'O UCCIIEIOBaHMUS,

- 00pabaTbIBaTh IKCIIEPUMEHTAIIbHBIE JaHHBIE,

- QHAJTM3UPOBAThH PE3YIbTaThl HAYYHBIX HCCIIEAOBAHUM.

Braoemy:

— HaBBIKAMH MCIOJIb30BaHUS METO/I0B aHAJIU3a JUIsl pEICHUS TPAKTUYECKUX HAay4yHO-
HCCIIEIOBATENIbCKUX 33124
Jucnunnuna Hanenena Ha GopmupoBanue cienytonux komnerennuii: OIIK-3, OIIK-4, T1K-1,
[1K-2, T1K-3.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

3.1. Macc-cniekTpoMerpruueckuii ananu3. O0mas cxema MeTona. Buibl HOHU3AIMN YaCTHIL.
CpaBHeHHE pa3JIMYHBIX THUIIOB MAacCC-aHAJIU3aTOPOB (MAarHUTHBIA, KBaJPYHOJIbHBIN, BpeMs-
MPOJIETHBIN, C HWOHHO-LIMKJIOTPOHHBIM PE30HAHCOM). Macc-CIeKTpOMEeTpUsl € HHIYKTHUBHO-
cesazanHoi miasmon (MCII-MC). brok-cxema MCII macc-criekTpoMeTpa U Ha3HAYEHUE €ro OC-
HOBHBIX cucteM. lIpobonoaroroska ans MCII-MC. OcoGeHHOCTH KOJMYECTBEHHOTO aHajIu3a:
KanuOpOBKa, BHYTPEHHUM CTaHAApT, CTaHIapTHas J100aBKa, H30TONMHOE pa3zbasienue. Murepode-
penniuu B UCIT-MC u crioco6s1 ux ycTpaneHusi. Bo3aMoxHOCTH MeToAa U 00J1aCTH IPUMEHEHHSL.
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3.2. MeToapl U3ydeHHs] CTPYKTYPHBIX A€Talled pa3HOro Maciitada. DIeKTPOHHAs MUKPO-
CKOMHUsl. YCTPONCTBO M paspemniaroiias CrocoOHOCTh AIEKTPOHHOTO MHUKpockoma. [IpocBeunBa-
Iolasi 3JEKTPOHHAs MHUKpockomnusi. OcoOEHHOCTH MOATrOTOBKM OPraHMYECKUX U HEopraHuye-
CKHUX 00pa3loB: Cpe3bl, IICHKU ((OJIbIH), CYCTICH3UH, PETUIMKH, MHOTOCIIOHBIE 00pasipl. Cro-
coOBbI MOBBIIIEHUSI KOHTPACTHOCTU M300paxeHus. [Ipumepsr nzoOpaxenuil. JlocTonHcTBa U He-
noctatku Metona. Ckanupyromas (pacTpoBas) dJIeKTpoHHaAss MUKpockomnus. Cxema MpoIeccos,
MPOTEKAIIIUX B o0Opa3le Ipu €ro B3aUMOJCHCTBUHU C 3JIEKTPOHHBIM IydkoM. Pasperaromias
CHOCOOHOCTh MUKpOCKoTia. DaKTOPHI, BIKAIONIME HA BTOPUUYHYIO SMUCCHUIO 3JIEKTPOHOB. Tpedo-
BaHUA, TNpeabsBisieMble K oOpasuam. [Ipumepsl uzoOpaxenuil. Paznuuus B dopmupoBanuu
M300paKeHUIl MPOCBEYMBAIOIIUM U PACTPOBBIM MHUKPOCKOINOM. JIOCTOMHCTBA M HEJJOCTATKU Me-
tona. [IpeumymiecTBa pacTpoBOro MUKpPOCKOMNA 10 CPABHEHHUIO C MPOCBEUYMBAIOIIMM. TyHHEIb-
Hasg CKaHuWpyromas MUKpockonus. [lpupona tyHHeapHOTO 3ddekTa. YCTpONCTBO U OCHOBHBIE
XapaKTePUCTUKU TYHHEJIBHOIO MHUKpockoma. J[ocToMHCTBa M HenocTtatku Merona. Ilpumepst
n3o0paxeHuil. ATOMHO-CUJIOBasi MUKpockonusi. BaumopeiicTBue aromoB 30H1a U o6pasua. [lo-
teHuuan Jlennapaa-Jlxonca. [lpuHuun u pexxuMbl pabOThl aTOMHO-CHUJIOBOIO MHKPOCKOIIA.
biok-cxema merona. [lonroroBka oOpasmnos. Bo3mosxknoctu meroaa. JJoCTOMHCTBA M HEAOCTATKH
Metoaa. [lpumepsl n3o0paxeHuii.

3.3. DJeKTpOHHO-TIapaMarHUTHBIA pe3oHaHc. [lapamarHuTHbie dYacTHIpl. Kiaccumueckas
teopust DIIP. MarHUTHBIE MOMEHT YacTULIbl, MPUYUHBI €0 CYIECTBOBAHUS, €r0 MPOEKIUH.
OHeprus yacTulpl B MarHuTHOM nojie. KBanroBas teopust OIIP. Dddexr 3eemana. Buspl crek-
TpoB DIIP. OcHoBHbie napamerpsl criekTpoB DIIP u unpopmanus, kotopyro onu HecyT. HTeH-
CUBHOCTb, (DOpMa U IIMPHHA PE30HAHCHOUN JMHUM. PAKTOP CHEKTPOCKOMUYECKOTO pacilerie-
Hus. KoHCTaHTBI TOHKON U CBEPXTOHKOM cTpYKTYphl. [Ipumepst ciektpos DIIP. O6opynosanue
g OIIP cnekrpockonuu. biok-cxema paanocnexktpoMerpa. Bo3moxnoctu merona. SAnepHsiii
MarHuTHbeIM pe3oHaHc. KBantoBas teopus SIMP. YHactuipl, nmpuMeHseMble B CIEKTPOCKOIIUHU
SAIMP. OcHoBHble napamerpbl crekTpoB SIMP u uHbopmarus, KOTOpyr0 OHU HeCcyT. XuMuye-
CKHH cIBUT. MyJbTUIIETHOCTh. KOHCTaHTa CIMH-CIMHOBOIO B3amMoJercTBud. [lnomanp cur-
Hanma pe3oHanca. [Ipumepst cmnektpoB. I[loaroroBka oOpasmoB. Buner SIMP-cnexTpockomnmu.
biok-cxema SIMP-cniektpometpa. Bo3moxxHOCTH MeTOA.

3.4. KonebarenbHas cnekrpockonus. KomOuHaimonHoe paccesHue cBera. [IpuHIunBl 1
BO3MOKHOCTH MeTo/a, o0opyaoBanue. CTOKCOBa B aHUCTOKCOBa oOyiactu. KBaHTOBas u Kiaccu-
Yyeckasl TPaKTOBKAa KOMOWHAIIMOHHOTO paccestHUs. XapaKTepUCTUKU JIMHUK — MOJIOKEHUE, LIH-
puHa, nossgpuzanusi. TpyqHOCTH 3KCIIEpUMEHTA, BIUSHUE JIIOMUHECLEHIIUU BE1eCTB. THUIIbI KO-
nebaHui — CUMMETPUYHOE, AaHTUCUMMETPUYHOE U MOJHOCUMMETPUYHOE, BAJIEHTHOE U Jedop-
MaluoHHoe. Bripoxkaennbie kosiebanus. [lonHoe konebartenbHOe mpencrtaBieHue. [Ipumense-
MbI€ JIa3epbl U TeoMeTpun paccestHusl. DOHOHbBI, MArHOHBI U MOJIAPUTOHBI. BHENIHNE U BHYTpEH-
HUe KoJiebaHUsl, IPYNIUPOBKU B KpucTayiax. bo3zonnsiit nuk. Mccnenosanue ¢ nomoribio KPC
nosuMopdusma, (azoBbIX MEPEXOA0B, KPUCTAIU3AUUUA aMOPPHBIX Tesl. CHeKTpPOCKONHs WH-
dpakpacHoro norjiomenus. Cesa3p cnekrpoB MK nornomenus u KPC. AxktuBusie B UK u KP
munuu. [TogrotoBka o6pasuos st KP u UK. MK-®ypre cnekTpockomnus.

3.5. JIroMuHECLIEHTHAs ONITUYECKAs] CIIEKTPOCKOTIMSL.

CriekTphl JTIOMUHECHEHIIMA. MeXaHU3Mbl JTIOMUHECIIEHIIMU. XapaKTEPUCTUKU CIIEKTPOB —
mupruHa JuHUl. OZHOPOJHOE M HEOJHOPOJIHOE YUIMPEHHE CIEKTPalbHbIX JHUHUHA. Dddekt
MTapka. CeueHune IOMUHECLIEHIINM, ceueHUe ycuiieHus. Y paBHeHue @yxrbayspa — JlanenOyp-
ra. Kwuneruka momubecueHuunu. [IpencraBieHne KMHETMYECKHX 3aBUCUMOCTEH. PacueTHoe
BpeMs JKU3HHM BO30YXJIECHHOI'O COCTOSIHMS. BiusHHEe HAa KMHETHKY IPOLECCOB MOTJIOLIECHUS U3
BO30YKJIEHHOTO COCTOSIHMSI, all-KOHBEPCHUHU, KpOCC-peslaKcaluu, KOOIepaTUBHOro ¢eoduos-
ckoro mnpouecca. CenexkruBHas crekTpockonus. CHexkTpbl BO30YXKAECHUS JIIOMUHECICHIIMH.
Crniextpsl oTpaxeHus. Cnextpsl GoTonpoBoauMocTi. CeKTpodIo0puMeTphl.

4. O0beM yueOHOMH THCHMILIHHBI

B 3aueTHBIX B akanem.

Busr yueOHOIT pabOTBI
ABT Y p e QMHULIAX gacax
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OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY IUIAHYy 3 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 34
[TpaxTnueckue 3anstus (113) 0,94 34
CamocrositesbHas padora (CP): 1,56 56
KoHTakTHas camocrosiTenbHas padboTa 0,4
Kypcosast pabora 0,5 18
CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 1,06 37,6
KounTtpoJsb 0,5 18

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM
/RypcoBasi padora

. B 3auernbix | B actpoHoMm.
Buner yue6HOM paboThI

eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4€0HOMY ILUIaHY 3 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,94 25,5
[TpakTnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,56 42
KoHTakTHas camocrosiTesnbHas paboTa 0,3
KypcoBast pabora 0,5 13,5
CaMOoCTOATENbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIIHBI 1,06 28,2
KonTpoJib 0,5 13,5

3a4eT ¢ OLEeHKOM

Buj konrpoJs: /kypcoBasi pagoTa

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI

«IKOJIOrHYecKHre acleKThbl COBPEMCHHOI'0O IPOU3BOACTBA MAaTEPUAJTIOB U KOMIIOHCHTOB

MHUKPO- 1 HAHO3JIEKTPOHUKH»
(51.B.08)

1. e TMCUMMJIMHBI — O0YYCHHE aCIUPAHTOB 3HAHUSAM, YMEHUSM M HaBBIKAM HCIIOJb-
30BaHUS HH(POPMAIMH O IKOJIOTHIECKUX MPOOIeMax MTPOU3BOJICTBA MATEPHATIOB M KOMITOHCHTOB
MHUKPO- U HAHODJICKTPOHHUKU (POPMHUPOBAHNE M COBEPIICHCTBOBAHHE KOMIUIEKCHOTO DKOJIOTHYEC-
CKOTO CO3HaHUs, MOHUMaHMs (DYHKIIMOHHPOBAHUS MIPUPOJIHBIX CHCTEM, OTBETCTBEHHOT'O OTHO-
IICHUS K TIPUPOJIE, PAITMOHATLHOTO MTPUPOIOIIOIE30BAHUS U COXPAHECHUS TPUPOITHBIX PECYPCOB.

2. B pe3ynbrare n3ydeHus JUCHHUILTAHBI CTYICHT MaruCTPaTyphl TOJDKEH:

Buame:

OCHOBHbBIE MPUHIUIIBL, TOHITHS U 3aKOHBI 9KOJIOTHH; CTPOEHHUE U CBOMCcTBa Onoche-
pBl, IPU3HAKU KUBOM MaTepuH, HKOJIOTMYECKHE OCOOCHHOCTH OCHOBHBIX CHUCTEMa-
TUYECKUX I'PYII OPraHU3MOB;

MIPUBWJIA PALIMOHAIBHOIO MPUPOIOTIOIB30BaHUS, BUIbI U CTENIEHb BO3ACHCTBUS Ye-
JIOBEKa Ha MPUPOLY, I100alIbHbIE U PETUOHAIIBHBIE IKOJIOTUYECKUE TPOOIeMbl, Ma-
JIOOTXO/HbIE U 0€30TX0IHbIE TEXHOJIOTHH;

OCHOBHbIE TPHUHIIUIbBI, MOHSATUS 3KOJOTUU TEXHOC(Ephl, BONPOCH HMHKEHEPHOU
9KOJIOTMH U B3aUMOJIEHCTBHS YeI0BeKa U TeXHOChEphI;

9KOJIOTMYECKHE MPOOJIEMbl MTPOU3BOJICTBA M TEXHOJIOIMH KOMIIOHEHTOB MHUKpPO- U
HaHODJIEKTPOHHKH.

Ymems:

MPUMEHATHh AKOJOTUYECKHE 3HAHUS JUISl MO3HAHUS CTPYKTYPhI, 3aKOHOMEPHOCTEMN
Pa3BUTHS U YCTOMYMBOCTH MPOU3BOJCTBA MATEPUATIOB HAHODJIEKTPOHUKH;

IMPUMCHATb 3KOJIOTUYCCKUC 3HAHUA JISA IMO3HAHWA CTPYKTYPHEL, SaKOHOMepHOCTGI\/’I
pPa3sBUTUA U YCTOfIqHBOCTH IIPOU3BOJACTBA KOMIIOHCHTOB MHUKPOJJICKTPOHHKH
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— OILICHHMBAaTh B IEPBOM NPUOIMKEHUU HKOJOTUYECKHE PUCKU, BO3HUKAIOIIME IPU
IIPOM3BOJICTBE COBPEMEHHBIX MAaTepUaIOB U KOMIIOHEHTOB MUKPO- U HAHOAJIEKTPO-
HUKH,

— TPUMEHATHb HKOJIOTMYECKHE 3aKOHbl B KOHKPETHBIX OOJacTSIX HayKU U TEXHUKH,
ofOecrieunBasi pU TOM OXpaHy OKpYKarollel cpeibl U PalUOHAIBHOE MPUPOJIO-
[10JIb30BaHKE

Braoemy:
— HaBBIKAMH 3KOJIOTUYECKOTO MOHMTOPHUHIA IPOU3BOICTBA MAaTEPUaIOB U KOMIIOHEHTOB MHK-
PO U HAaHOJIEKTPOHUKH;
— HaBBIKAMH OLIEHKH BIIMSHUS MPOU3BOJICTBEHHBIX (PaKTOPOB Ha YEJIOBEKAa U OKPYKAIOLIYIO
cpeny.
Juctunnuna HaneneHa Ha QgopmupoBanue ciemytonux kommereHmuii: OINK-4, TTK-1,
[1K-2, T1K-3.
3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:
DKoJIoTUsl — 3TO HayKa, U3ydarouiasi B3auMOJEHCTBHUE HKUBBIX OPraHU3MOB MEXIYy cO00i
U ¢ OKpyxatomiei cpenoi. OObeKTaMHi U3YYEHHSI SKOJIOTOB SBISIOTCA HONYAAYUU OP2AHUIMOS,
buoyenosvl, sxocucmemul, obuocgepa. llog Guocdepoit TOHUMAETCS 00JIaCTh AKTUBHOM KU3HH,
OXBaThIBAIOLIasi HIKHIOK YacTb aTMOCQepy, BCIO TUApocepy U BEPXHIOI YacCTh JIMTOCQEPHI.
B 6uocdepe xuBbie opraHu3Mbl ()KHBOE BEIIECTBO) M Cpella MX OOMTAHHUS TECHO B3aWMOJICH-
CTBYIOT MEX]ly co0011, 00pa3ys LEeJOCTHYI0 TUHAMUYECKYIO CUCTEMY — INI00AIbHYIO IKOCHCTE-
My.
B npouecce cBoeil Mpon3BOACTBEHHOM AEATEIBHOCTH YEJIOBEK OKA3bIBAET HEIIPEPHIBHOE
U BCE BO3pacTarolllee BO3CHCTBHE Ha OKPYKAIOIIYI0 €ro cpely OOMTaHMs, peulas Mpu 3TOM
JIB€ OCHOBHBIE 3a/1a4H:
® o0ecreuynBaeT CBOM MOTPEOHOCTH B SHEPTUH, MHUIIE, BOJC W BO3IYXE;
® 30JUpPYETCS OT HEraTUBHBIX BO3AECUCTBUI, KaK CO CTOPOHBI Cpebl OOUTaHUS, TaK U
ce0e Mo JOOHBIX.
Ha npoTrskeHuu IIUTENbHOr0 BPEMEHU cpesia OOMTaHus 4YesloBeKa MEUIEHHO M3MeHsIa
CBOM 00JIMK (Mcue3ayid BHIPYOJICHHBIC Jieca, TEPsUTH TUIOJOPOANE MaXOTHBIE 3€MJIH, BBICHIXAIN
OT HEYMEPEHHOI'0 BOJONOTPEOICHUs PEKH, 03€pa U T. J.), HO B MOCieqHee BpeMs (HauMHas
npuMepHo ¢ cepenuHbl XIX Beka) ypoBEHb TaKMX HEraTUBHBIX M3MEHEHUN CTajl 0COOEHHO 3a-
METEH B CBSI3M C BO3POCIIMM YPOBHEM SHEPrOBOOPYKEHHOCTH YE€JIOBEKA U C POCTOM €ro Io-
TpeOHOCTEM.
OTUM U3MEHEHHUSIM BO MHOT'OM CIIOCOOCTBOBAJIH:
BBICOKHME TEMIIbI pOCTa YUCIIEHHOCTHU HACEJIEHUS Ha 3eMJIe.
KOHIICHTpa1usl HaceseHus (ypoanusanus);
HCTOILLEHUE MPUPOHBIX PECYPCOB;
3arpsi3HEHUE OKpYKarolel cpebl OBITOBBIMU OTXOAAMU U OTXOJIaMU MPOU3BOJCTBA;
Manast 3pPEeKTUBHOCTD CEIbCKOX03SIMCTBEHHOTO PON3BO/ICTBA;

OTPOMHBIE 3aTpaThl HA TOHKY BOOPY)KCHUH U TIP.
Ha coBpeMeHHOM 3Tane 4elnoBeK CTOJKHYJICSA C TJI00aTbHBIMH 3KOJIOTHYECKHUMHU ITpooIIe-
MaMH, Cpef KOTOPBIX K OCHOBHBIM MOYXHO OTHECTH:
® BCe BO3pACTaloIIee 3arps3HEHNE OKPY)KAIOIIEH cpe/bl;
® pa3BHUTHE NAPHUKOBOIO 3P peKTa;
® pa3pymeHHe 030HOBOTO CIIOS 3eMIIn
U Bce ke B CBSI3U C COBPEMEHHBIM YPOBHEM Pa3BUTHS MPOU3BOJAUTEIBHBIX CHJ, YPOBHEM pas-
BUTHUSl HAyKH BO3HUKACT peajbHas BO3MOXXHOCTh HAYYHO OOOCHOBAHHOTO IPHPO/IOTIOIH30BA-
HUSL.
Bo3zeiicTBue uenoBeka Ha MPUPOAY HA3BIBAIOT AHMPONO2EHHbIM. AHTPOIIOTEHHOE BO3-
JEeWCTBUE Ha TPUPOAY, OKPYXKAIOIIYIO CpeAy 3aKaHYMBACTCS TOUYCYHBIMH, JOKAIbHBIMH HITH
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I00ATBHBIMU €€ W3MEHEHUsSMU. DTH W3MEHEHHUS MOTYT pacCMaTpUBAThCs Kak oOpa3oBaHHE
MEPBUYHBIX U BTOPUYHBIX OTXOJI0OB. AHTPOIIOTE€HHBIE 3arPSI3HEHUS JEJISATCA Ha:

1) marepuanbHble (MEXaHUYECKUE, XUMUIECKHE, OUOJTOTHYECKHE);

2)  (usnueckue (FHEPrETHIECKHE).

K maTtepuanbHbIM 3arps3HEHHUSIM OTHOCSAT JIIOObIE BUJIbI 3arpsi3HEHUH, UMEIOLIUX Belle-
CTBEHHOE CTPOEHHE. DTO METANINYECKUE MIPEIMETHI, IIACTUKOBBIE OTXObI, BETOIIb, XUMUYE-
CKHUE BellecTBa, OMOJOTUYECKUE areHThI.

XUMHUYECKOE 3arpsi3HEHUE Cpelibl IpU ITOM (hopMUpyeTcsl B pe3yibTaTe U3MEHEHUS ee
€CTECTBEHHbBIX XMMHUECKHUX CBOMCTB B pe3ysbTaTe cOpoca B ATy Cpely XMMHUYECKUX BEILECTB,
HE CBOICTBEHHBIX €M WM B KOHLIEHTPALMSIX MPEBHINIAIOIINX IPUPOIHBIA €CTECTBEHHBINH (DOH.
OCHOBHbBIE UCTOYHUKU XUMHUYECKOTO 3arps3HEHHS — IPOMBIIUIEHHOCTh, TPAHCIIOPT U CEJIbCKOE
XO35HCTBO.

duznyeckue 3arpsi3HEeHUsl MPeICTaBlIEHbl TEIVIOBBIM U CBETOBBIM H3Jy4EHHEM, IOBbI-
LICHHBIM YPOBHEM IIIyMa, paJlaliy, 3JI€KTPOMAarHUTHOTO U3ITyYEeHHUS.

HopmartuBHO-TexXHHUECKAs JOKYMEHTAIIHS

DTa TOKyMEHTAIUs M0 OXpaHe OKPYKAroIIeH Cpeabl BKIOYaeT (enepaibHble, peciyd-
JIMKaHCKHE, MECTHbIe caHuTapHble npaBuwia U HopMbl (CanlluH) MunucrepcrBa 3apaBooxpa-
HeHust Poccun, crpourensubie HopMmbl U npaBuia (CHull) Komurtera no crpoutensHoi, apxu-
TEKTYpHOM U XuiuiHoi nonutuke P®, cucremy crangaproB "OxpaHa npupoabl”, TOKYMEHTHI
MuHuctepcTBa IPUPOAHBIX pecypcoB PD, rocy1apCTBEHHOr0O KOMUTETAa IO OXpPaHE OKpYyKa-
roeit cpenpl, PenepanbHoil ciyx0bl Poccun mo rugpomMeTeoposioruu U MOHUTOPUHTY OKpY-
YKAIOIEH Cpeibl.

CaHuTapHble HOPMbI YCTaHABJIMBAIOT INpeAeiabHO-AonycTuMble KoHueHTpauuu (I11K)
3arpsI3HAOIIMX BEIIECTB B aTMOC(HEPHOM BO3JIyXe U BOJE, a TAKXKe IpeJlebHbIE YPOBHU (PU3H-
YEeCKUX BO3JICHCTBUI Ha OKPYXAIOUIYIO CPeay.

CrpoutenbHble HOPMBI U MpaBUjia PErIAMEHTUPYIOT CTPOUTENBCTBO U IKCIUIyaTallMI0 COOpY-
KEHUI pa3IMyHOrO0 Ha3HAYEHHS C YUETOM PalMOHAJIbHOTO MCIOJb30BaHUS MPUPOTHBIX PECYP-
COB M OXpaHbl IPUPOJIBI.

Cucmema cmandapmos "Oxpana npupooOwi” SBISETCS YacThIO TOCYAAPCTBEHHOW CHUCTEMBI
cTa”jaapTuszanuu, ee Homep — 17. Ona cocrout u3 10 B3auMOCBA3aHHBIX KOMIUIEKCOB CTaHap-
TOB, UMEIOLIUX CJEIYIOIINEe KOJIOBbIe Ha3BaHUs: () — OpraHU3allMOHHO—METOINYECKUE CTaHAap-
ThI; 1 — runpocdepa; 2 — armocdepa; 3 — Ouostorudeckue pecypebl; 4 — mouBbl; 5 — 3eMiu; 6 —
brnopa; 7 — payna; 8 — nanamadTei; 9 — HEmpa.

OKonozuueckuti MOHUMOpPUHZ — OpPraHU30BaHHAasl cUCTeMa HAOIIOAEHUN 32 COCTOSIHUEM
AKOJIOTMYECKUX CHUCTEM, IPUPOJHBIX KOMIUIEKCOB, 3a TUHAMHUKON 3a11acoB MOJIE3HBIX HCKOIIae-
MBbIX, BOJHBIX, 3€MEJIbHBIX U PACTUTEIbHBIX PECypcoB. B cucreMe MOHMTOpHMHIA pazinyaroT
TPH YPOBHS: dKON02UYECKUl, buocepuulii, u canumapHo-moxcuyeckuil. 11enbro 3Kkonoruyecko-
IO MOHUTOPHUHTA SIBJIsSIETCA 00ECIIeYeHNEe CUCTEMbI YIPaBIEHUS MPUPOIOOXPAHHON e TeNbHO-
CTBIO CBOCBPEMEHHOU M IOCTOBEPHOU MH(POPMALIUEH, TO3BOJISIOIICH:

® OLCHUTHL COCTOSHHUE 3KOCHUCTEM, CPECIbI oOuTaHus YCJIO0BCKaA,
® ONpeAcIuTh NIPUYMHBI U3BMCHCHUS UX HOKa3aTCJ'Ief/'I;
® yKa3aTh MEPHI 110 MCIIPABJICHUIO HETAaTUBHBIX chyauHﬁ;

®  BBHINIOJIHATH MPOTHO3 U3MEHEHHS COCTOSTHUS 00bEKTa HAOIIOICHHS.

KoHTposbp NpoMBIIUIEHHBIX BEIOPOCOB CBOJUTCS K ONpPEACNEHUI0 UX (aKTUUYEeCKON Be-
JUYUHBI U COTIOCTABJICHHUIO €€ C BEJIMYMHOM MpeeabHO nonmycTuMbix BeiOpocoB (I1JIB), korto-
peie onpenenensl [OCTom 17.2.3.02-78. [lopsimok KOHTPOJIS BEIOPOCOB pa3padaThIBalOT CaMHu
npeanpustus. O0cnegoBaHUE MPOU3BOIAT B MEPUOJ padOTHI 000pyHIOBaHUS HA ero padodyem
peXHMe WIM B IEPUOJ MAaKCUMaJIbHOrO BbiOpoca BpenHbix BemecTB.Hopmarusel I1/IB nns 3a-
HIUTHI aTMOC(hephl U3I0KeHbI B padoTe [1]

OKo3zawummuvie mexHon02UU U MEXHUKA
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Heo0xo1uMoCTh M3MEHEHUS MPUOPUTETOB BO B3aUMOJCHCTBUM YEJIOBEKA C MPUPOIOH
CTaHOBUTCA Bce Oojiee oueBUIHOW. B "yacTHOCTH, MpeAnpUHUMAIOTCS MEpHI 110 BHEIPEHUIO B
IIPOM3BOJICTBEHHYIO JIEATEIBHOCTh TAaKUX TEXHOJIOTUH U TEXHUYECKUX CPEACTB, KOTOPbIE OKa-
3bIBAIOT MUHUMAJIbHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CpEy U B TO K€ BpeMs 00J1ajaloT Mak-
CUMaJIbHOM 3((EKTUBHOCTHIO. DKOJIOTU3AIMs IPOU3BOJCTBA, TAKUM 00pa3oM, O3HAYaeT MpU-
CHOCO0JIEHNE TEXHOJIOTUN K CIOXKHUBIIMMCS IPUPOJIHBIM YCIOBHSIM.

OObpamiaercs BHUMaHNE Ha HEYKJIOHHOE CTPEMJICHHE 3JIEKTPOHHOM MPOMBILIUIEHHOCTH K
9KOJIOTM3aLUH [TPOU3BOJICTBEHHBIX IIPOLECCOB, KOTOPAs 3aKJII0UAETCS ¢ OJJHOW CTOPOHBI B KO-
HOMHOM pPacX0JI0OBaHUM MaTepUalioB, CTAHOBSAIIMXCS Bce Oosee nepUIUTHBIMU, a C JPYrod — B
YMEHBIIEHUH KOJIMYECTBA BHIOPOCOB B OKPYXKAIOLIYIO PUPOJIHYIO CPEAY C LIETBIO €€ 3aIUThI.

3amura OKpyKarlel TpUpPOIHON cpebl SBISETCS LEeIblo IPU CO3JAaHUU U UCIOJIb30-
BAHHUU TEXHUYECKHUX CPEJICTB OUMCTKU TEXHOJOTHYECKUX BBIOPOCOB B aTMocdepy, ruapochepy
u aurocgepy. IlogoOHbIe cpeacTBa MO3BOSIOT HE TOJIBKO YMEHBIIUTH Harpy3Ky Ha OKpy»Ka-
IOLIYI0 Cpely, HO U MOBTOPHO HCIOJIb30BaTh MPOJYKTHI yJaBIMBaHUS B MPOU3BOJCTBEHHBIX
nporeccax.

Bpeonvie pakmopur npouzsoocmea mamepuanos u KOMNOHEHMO8 HAHOINEKMPOHUKU
XUMHYECKUE MPOU3BOACTBEHHbIE (PAKTOPHI MOAPA3IEISIIOTCS: a) 10 XapaKTepy BO3AEHCTBUS Ha
4eJloBeKa; 0) 1Mo MyTH NPOHUKHOBEHUS B OPraHU3M.

Bo3sgeiicTBue, okazpiBaemMoe BemecTBOM Ha yenoBeka, MoxeT Obith (I'OCT 12.0.003-
74):

® TOKCHYECKUM, BBI3bIBAIOUIMM OTPaBJICHUE OpraHu3Ma U COIPOBOKJIAIOIIMMCS
TOIIIHOTOM, PBOTOM, HapylleHneM padOThl BHYTPEHHUX OPraHOB M CUCTEM OpraHH3Ma, BbICHI-
MaHUSMU Ha KOXKE U T.IL.;

®  pa3apaXKaronIuM, KOTJIa MPOUCXOIUT Pa3apaKEHHUE JbIXaTeIIBHOTO TPAKTa U CIIU3HU-
CTBIX 000JIOYEK;

L4 CCHCI/I6I/IJ'H/I3I/IPYIOHII/IM, MOBBIIAIOIIUM YYBCTBUTCIIBHOCTH OpraHu3Ma K BOSHGI\/’I-
CTBHIO HCKOTOPBIX BCUICCTB — aJlJICPITCHOB,

® KaHIIEPOTEHHBIM, CHOCOOCTBYIOIIMM BO3HMKHOBEHHMIO KAaHIIEPOTE€HHBIX 3a00ieBa-
HHUI;

® MyTareHHbIM, TPUBOAIIUM K U3MEHEHHIO HACIICACTBEHHOCTH;

® [OpPAXAIONIUM PEMPOTYKTUBHYIO () YHKIIHIO.
Pecenepayusa u ymunuzayus omxo0o6 npouszso0cmea 31eKmpOoHHOU MeXHUKU

OKonocuueckue npodiemvl ymuausayuu ompaOoOmanHol 21eKmpoHHOU mexHuKu Y TH-
au3anus oTpaOoTaBIIed CBOM CpOK 3JEKTPOHHOM TEXHHUKH BCKOPE MOJKET CTaTh CEphE3HOM
sKoJoruuecKoi mpooemoid. Cpok ciy:kObl KOMITBIOTEPOB, HAIIPUMEP, HEBEIUK: KaK MPABHIIO,
OH HE IIPEBBIIIAET ABYX-TPEX JIET.

Y4uuThiBas, CKOJIb BEJIMKO KOJIMYECTBO JKCIUTYaTUPYEMBIX B MHpPE KOMITBIOTEPOB, B
ONMKalIue roAbl YTHIIM3aIlUs OTpabOTaBIIeH CBOE KOMIIBIOTEPHON TEXHUKU MOTpedyeT pas-
pabOTKH COOTBETCTBYIOIIUX TEXHOJOTHH 1O WX YTWIW3AIlMd U COOTBETCTBYIOUIEH HHGpa-
CTPYKTYPBI IepepadbaThIBAIOIINX MPEATPUITHIA.

PaccMoTpeHHBIE 3K0I0rHYeCcKHEe MPOOIEMBbl U IyTH MX PELIEHUs MPEICTaBISIOT cOO0M
YaCTHBIM BOINPOC, KOTOPBIM JOJIKEH pelIaTbcs KOMIUIEKCHO ¢ BOIpocaMH oOecreueHus: 0e3-
OMACHOCTH IpU paboTe ¢ TOKCUYHBIMU cpelaMU U BemiecTBaMu. HeoO0XoauMo OCyIiecTBISTh
Mepbl KOHTPOJIS 3a COOMIOIEHNE TEXHOJIOTMYECKON AUCLUUIIMHBI IIPU MPOBEAECHUN MPOLIECCOB
MOJTy4CHHUSI MaTePUAIOB M KOMIIOHEHTOB JIJIS MUKPO- M HAHORJIEKTPOHHKHU.

4.00beM yueOHOM TMCUUTIHHBI

. B 3auetnbix | B akanem.
Buner yue6HOM paboThI
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb JUCIHUIIIMHBI 110 Y4€0HOMY IUIaHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,94 34
[Tpaxtnueckue 3anstus (113) 0,94 34
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CamocrositesbHas padora (CP): 2,06 74
KoHTakTHas camocrosiTesnibHas paboTa 0,2
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 73,8

Bua koHTpoJIs: 3a4er

. B 3auernbix | B actpoHoMm.
Bunel yue6HOM paboThI
eIMHUIIAX Jacax

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY TUIAHY 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 25,5
[TpaxTuueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 2,06 55,5
KoHTakTHas camocrosiTesbHas paboTa 0,15
CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TIO0B JUCHUIIIMHbI 55,35

Buja koHTpOJISI: 3a4er

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Kpucramoxummnyeckne 0C00eHHOCTH KOHCTPYHPOBAHHUSI COBPEeMEHHBIX MaTepHUAJIOB U
YCTPO#CTB (POTOHUKH, HAHO- H MUKPOJICKTPOHKH

(b1.B.09)

1. Hean mucunnimebl — «Kpuceraaioxumuyeckne 0co00€HHOCTH KOHCTPYHPOBAHUS
COBpPeMEeHHBbIX MaTepPHAJIOB U YCTPOCTB (PJOTOHUKH, HAHO- U MUKPO3JIEeKTPOHKMN» — 00yue-
HUE CTYJE€HTOB 3HAHUSAM, YMEHMSIM U HaBbIKaM HCIO0JIb30BaHUS MH(QOPMAIIMKU IPOU3BOCTBA Ma-
TEpUAJIOB U KOMIIOHEHTOB MUKpPO- U HAHOAJIEKTPOHUKU (POPMUPOBAHUE U COBEPLIEHCTBOBAHUE
KOMILJIEKCHOTO TOJIX0Ja K OCOOEHHOCTSIM KOHCTPYMPOBAHUS COBPEMEHHBIX MAaTepUalioB H
YCTPOICTB COBPEMEHHBIX MaTEPUAIOB U YCTPONUCTB (POTOHUKHU, HAHO- U MUKPODJIEKTPOHKH.

2. B pesyabTare H3y4eHHUs JMCUUIIHHBI ACIIUPAHT JOJIKEH ITOJYyYUTh IIUPOKOE
MIPEACTABJICHUE O TMHAMUKE Pa3BUTHsl YPOBHS KOHCTPYUPOBAHUS COBPEMEHHBIX MATEPHUAJIOB U
yCTPOICTB (POTOHUKHU, HAHO- U MUKPODJIEKTPOHKH, O CO3/JAaHUU HOBBIX TEXHOJIOIMUYECKUX METO-
JIOB peaJIn3aluy KOHCTPYKIUH, O CBSI3M KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX PELIEHUM CO CBOM-
CTBaMU MaTepUajioB U 000pyI0BaHUEM JJISl UX MOJTYyYEHHUSI.

3uamo:

— OCHOBHBIE HAIIPABJIEHUS B IPOU3BOJICTBE COBPEMEHHBIX MAaTEPUAJIOB U YCTPOUCTB (OTO-
HUKH, HAHO- U MUKPOAJIEKTPOHKH;

— TEOPETHUYECKHE OCHOBBI HAyYHBIX HAIPABJICHUN KOHCTPYHPOBAHMS COBPEMEHHBIX Mare-
pHAJIOB U YCTPOUCTB (POTOHUKH, HAHO- M MUKPOAJIEKTPOHKH;

— OCHOBHbIE IPUHLIUIIBI METOJIOB MCCIIEOBaHMs MarepuajioB (POTOHUKH, HAHO- U MUKPO-
JJIEKTPOHUKHY;

— (PUBHYECKYIO U XMMHUYECKYIO CYIIIHOCTh IIPOLIECCOB U SIBJIEHUH, MPOTEKAIOIINX B MATEPH-
ajlax 1 yCTpoHcTBax (pOTOHUKHU, HAHO- U MUKPODJIEKTPOHUKH, KaK MPU UX MOTYYEHUU TaK
U B XOJI€ IKCILTyaTaluu.

Ymemn:

— IPaBWIBHO HMCIOJIB30BaTh 3aKOHOMEPHOCTH I pean3aluy NOTEHIUAIBHBIX BO3MOX-
HOCTEH MCXOJHBIX KOMIIOHEHTOB U 000pYI0BaHUs MIPU IPOEKTUPOBAHUU U CO3/IaHUU CO-
BPEMEHHBIX MaTepuanoB (POTOHUKH, HAHO- U MUKPOAJIEKTPOHUKH;

— NPUMEHSTH 3HAHUS Ui pa3pabOTKU CTPYKTYphl, 3aKOHOMEPHOCTEN pa3BUTUS U YCTOWYH-
BOCTH MPOU3BOACTBA KOMIIOHEHTOB (DOTOHUKH HaHO- U MUKPOIJIEKTPOHUKU;

— IUTAHUPOBATh U PEAIU30BbIBATH HCCIIEAOBAHUS MaTepraioB (POTOHUKU U MUKPOIIEKTPO-
HUKH, UCIIOJIb30BaTh PE3yIbTaThl UCCIIEOBAHUM B TPOPECCUOHANBHOMN AEATEIbHOCTH;

— yMETh MCNOJIb30BaTh MIOJYYEHHBIC 3HAHUS JJIs JIYUILIErOo YCBOCHHUS CMEXHBIX JUCIUILINH
crelain3aluy Ha 3Tane o0ydyeHus s BbIOOpa ONTUMAIbHBIX TEXHOJOTUYECKUX pellie-
HUM B OyAylel nccienoBaTesIbcKoi padoTe.
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Braoemy:

— uHpOpPMALMEH O COBPEMEHHBIX TEHACHIUAX Pa3BUTUS CHUCTEM (POTOHUKH, HAHO- U MUK-
PODJIEKTPOHUKH JJIsi CO3JIaHUS MATE€pUaOB M YCTPOWCTB C YIy4IIEHHBIMU (PU3UKO-
TEXHUYCCKUMH XapaKTEPUCTUKAMH;

— HaBbIKaMU HCIIOJIb30BaHUS 3HAHUHN O CTPYKTYpE U CBOICTBaX COBPEMEHHBIX MAaTEpUAJIOB
1 0COOEHHOCTSIX KOHCTPYMPOBAHUS YCTPOUCTB Al (DOTOHUKH, MUKPO- U HAHOIJIEKTPO-
HUKHU B Oyaylel ucciiejoBaTenbckoi padore
Jucnunnuna HaneneHa Ha popMmupoBanue cieayromux komnerennnii: [1K-1, ITK-2, ITK-

3. Kparkoe cogep:xanue JTUCUMIIIMHBI:

OcHoBHbIE BUABI U MPUHIUIBI (OPMOBAHUS MATEPUATIOB U U3JEIUNA (POTOHUKU HAHO- U
MUKPO3JIEKTPOHUKH. TEeXHOJIOruU CBOOOAHOTO JIUThSI, U JINThA MO faBieHueM. [lnenounas tex-
HOJIOTUSI JIUThA. JIUTbE U3 TOPSIUMX TEPMOIUIACTUUHBIX U TEPMOPEAKTUBHBIX HUIMKepoB. [lomy-
YeHHE MAaTEePHaJIOB METOJIOM SKCTPY3HUH.

OcHOBHbIE PUHIUIIBI IPECCOBAHMS, TPEOOBAHUS K UCXOJIHBIM MaTepraiaM KOMIOHEHTOB
(OTOHUKH ¥ MUKPO3JIEKTPOHUKU,36pHOBOM COCTaB, KOA(P(GUIMEHT YIAaKOBKU JTOMOJIHUTEIbHbIE
XapaKTEPUCTUKHU MOPOILIKOB, IPUTOTOBJIEHUE (POPMOBOUHOM Macchl (IIPECC-MIOPOIIKA).

Knaccudukanus 1 0cOOEHHOCTH MPUMEHEHHSI COBPEMEHHBIX BHUJIOB IPECCOBAHUS: TOJY-
CyX0O€ OJIHOOCHO€ JIByXCTOpPOHHEE IIPECCOBaHUE, ropsiuee IPECCOBAHUE, T'MJIPOCTaTUYECKOE
[IPECCOBAHUE, TOpsiuee M30CTATUYECKOE MPECCOBAHUE, KBA3MM30CTATUYECKOE MPECCOBAHUE HC-
KpOBOE€ IIJIA3MEHHOE CIIEKaHHe, BIMsHUE BEIOOpA MeTo1a (POPMOBaHUS Ha CTPYKTYpPY U CBOMCTBA
MOJIy4aeMOTO U3/EIus.

Hosgeiimne MeToipl KOHCTPYHPOBAHUSI COBPEMEHHBIX MaTepUaIoB U YCTPOUCTB (POTOHU-
KM, HAHO- U MHUKPOIEKTPOHKU. AUTUBHBIE TeXHOJOruu: 3D-neyarh Wi «aJJuTUBHOE IpO-
M3BOJICTBOY» — MPOLECC CO3/IaHUs LEIbHBIX TPEXMEPHBIX 0OBEKTOB MPAKTUUECKH JII000H reoMeT-
puueckoil GopMbl Ha OCHOBE IIMPPoBOI Moaenu. 3D-neyath OCHOBaHA HA KOHIIEMILIUU MOCTpoe-
HUs 00BEKTa MOCIIEA0BaTENbHO HAHOCUMBIMH CIIOSIMU, OTOOpaXKaroIIMMH KOHTYPbI MOJIEIIH.

DKCTpY3HMOHHAS TIeYaTh

Crozia BXOJST Takue METO/Ibl, Kak nocioiHoe Hamnasienue (FDM) u MmHoroctpyiiHas me-
yath (MJM). B ocHOBE 3TOT0 MeTO/1a JICKUT BBIIABIIMBAHUE (IKCTPY3HUSI) PACXOTHOTO MaTepuasia
C MOCJeI0BaTEeNbHbIM (OPMUPOBAHUEM TOTOBOTO M3Aenus. Kak mpaBuiio, pacxo/aHble MaTepua-
JIBl COCTOST U3 TEPMOIUIACTUKOB, JTMOO KOMIIO3UTHBIX MAaTEPHAJIOB HA UX OCHOBE.

[1naBka, ciekaHue WIK CKJICUBaHUE

OTOT MOJX0J OCHOBBIBAETCS HA COECJUMHEHHM IMOPOILIKOBOTO MarepHaja B €IMHOE LIEJIOE.
dopmupoBaHue MPOU3BOJUTCS pa3HbIMU criocobamu. Hambosee mpocThiM SIBISIETCS CKIIEHBa-
HUE, KaK B CiIy4ae co CTpyWHOH TpexmepHoil neyatsio (3DP).

Texnonorun nazepHoro cnekanus (SLS u DMLS) u nmnaBku (SLM), no3Bosisitonue co3a-
BaTh LieJbHOMETAIINYECKHE neTanu. Kak u B cilydae cO CTpyHMHON TPEXMEPHOM I€YaThio, 3TH
yYCTpOIICTBAa HAHOCST TOHKHE CJIOM IMOPOIlKAa, HO MaTepuaj HE CKJIEHBAETCs, a CIIEKAeTCs WU
MJIABUTCS ¢ TIOMOIIBIO Jazepa. Jlazepnoe cnekanne (SLS) mpumensiercst ais paboThl Kak C Iia-
CTUKOBBIMM, TaK U C METANIMYECKHUMH MOPOIIKAMH, XOTS METAUIMYECKUE TPaHysbl OOBIYHO
UMEIOT 0oJiee JIErKOIUIaBKYI0 000JIOUKY, a MOCje MeYaTH JOMOJHUTEIBHO CIEKAlTCs B CIIELU-
anbHbIX neyax. DMLS — Bapuant SLS ycTaHoBok ¢ 0oJjiee MOLIHBIMHU JIa3epaMu, O3BOJISIOIH-
MH CIIEKaTh HEMOCPEICTBEHHO METAUTMYECKHE MOpoIku 0e3 mo6aBok. SLM-nipuHTEpHI Ipemy-
CMaTPUBAIOT YK€ HE MMPOCTO CIIEKaHHE YaCTUll, a UX MOJHYIO IUIaBKY, YTO MO3BOJIIET CO3/1aBaTh
MOHOJIUTHBIE MOJIETIH, HE CTPAJAIONIe OT OTHOCUTEIbHOU XPYIKOCTH, BbI3bIBAEMON MOPUCTO-
CTBIO CTPYKTYPBHI.

3D crepeonutorpadus, nazepHas crepeonutorpadus u FDM namuHupoBanue, cpaBHH-
TeJIbHbIE PEUMYILECTBA U HEJOCTATKH, IPUHIUI padOThl U KOHCTPYKUMs 3TuX 3D npuHTepos,
MOJIyY€HUE HAHOCTPYKTYPHUPOBAHHBIX MaTepUaNIOB AJ1s1 POTOHUKH MUKpPO- U HAHOZJIEKTPOHUKHU C
UX HUCIIOJIb30BAaHUEM.
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Hosgeiimue mMarepuansl Ui U31€AUH COBPEMEHHON (POTOHMKU MHUKPO- U HaHODJIEKTPOHHU-
KH.

[Ipo3paunblie MONMMKpUCTANIMYECKUE MaTepuasabl. BUasl 1 UCTOpUS BO3ZHUKHOBEHUS IPO-
3payHOl KepaMHKH, OCHOBHbIE (DAKTOPHI BIMSIOIIME Ha MPO3PAaYHOCTh KEPAMHUECKUX MaTepHa-
noB. Kpucramioxumuueckne 0COOEHHOCTH CTPOEHHUS MPO3PAYHBIX MOJIUKPUCTAIIINYECKUX MaTe-
puasioB. OCHOBHBIE U MEPCIEKTUBHBIE CIOCOOBI MOIY4YEeHUs Mpo3payHoi kepamMuku. CyliecTBy-
IOLME U TEPCIIEKTUBHbBIE 00JACTH MPUMEHEHUS U CPABHUTENbHASL XapaKTEPUCTUKA MPO3PavyHbIX
KepaMUYECKHX MaTepHaJioB C OCHOBHBIMU KOHKYPUPYIOIIMMHU MaTepHUajaMH - MOHOKpHUCTaJLIa-
MH, CTEKJIAMH U CTEKJIOKPUCTAIUIMYECKUMHU MaTEpUAIAMM.

Hanoanmassl (HA). XapakTeprucTuka KpUCTaJUIMYECKON CTPYKTYphl M CBOWCTBA HAHOAII-
Ma3o0B.

OO6nacTy HpUMEHEHMs: B HACTOSIIee BpPEeMsl JMIUPYIOT TPU OCHOBHBIX HAaIpPaBIICHUS:
~ 70% ucnons3zyembix HA npuxoaurcs Ha puHuIIHOE noaupoBaHue, ~ 25% HA ucnons3yor B
rajgbBaHUKe U ~ 5% — B MacCJSHBIX KOMIO3UIUAX. B Omipkaifiieil mepcrnekTuBe Ype3BhIYaiiHO
eMKUMHU oOnactsaMu npumeHeHuss HA MoryT craTh Npou3BOACTBA HOJIMMEP-AJIMa3HBIX KOMIIO-
3ULIMHA, KaTaIu3aTOPOB C IEPEHOCOM 3apsja U MOJU(PUIIMPOBAHHBIX OMOCTOMKHUX OETOHOB.

Mertaino-anma3Hble YIPOUHSIONINE MOKPBITHS, aHTU()PPUKLIUOHHBIE YIPOUHSIOIINE CMa-
304yHble KOMIO3UIMK ¢ HA, aHTU(QPUKIIMOHHBIE KOMIO3UIIMOHHBIE MaTE€PHUAJIbl, 3aPOIbIIIN IS
BBIPAILLMBAHUS AJIMa3HbIX IJIEHOK: HAHOAJIMa3bl UCHOJIB3YIOT IPU MOJYYEHUU HCKYCCTBEHHBIX
CVD anma3zHbIX IUVIEHOK ITPHU IPOU3BOJICTBE KPEMHHUEBBIX MOJI0XKEK.

VYnbTpaaucnepcHbli HaHOANIMAa30rpa@UT - 00JIACTH MPUMEHEHMsSI, COCTaB U CTPYKTypa
Marepuaia, MOJy4eHHE HaHoanMa3orpa@uTHON mUXThl. CrnocoObl MOJTY4YE€HHsS HaHOAIMAa30B,
MEXaHU3M JETOHAIMOHHOTO CUHTE3a HAaHOAJIMAa30B U 0COOEHHOCTH MPOMBIIIJIEHHOTO MOIY4eHUs
HaHOAaJIMa30B.

Heyrnepoanbie HAHOTPYOKH U Ipyrue HAHOCTPYKTYPHI.

Uctopus nosiBieHus U MeTo]bl (OpMHPOBAHUS HEYTJIEPOIHBIX HAHOTPYOOK. OCHOBHBIE
METO/Ibl CHHTE3a U MOpP(QOJIOTHS HAHOCTPYKTYPUPOBAHHBIX OKCHUJOB IEPEXOJHBIX METAJIOB.
(GYHKIIMOHAJIbHBIE CBOMCTBA M PUMEHEHUE HEYTIIEPOJHBIX HAHOTPYOOK

[IpousBonubie ¢ymiepeHoB, KilacCUpUKaLuUsi, CTPYKTypHblE OCOOCHHOCTH, CBOMCTBA U
BO3MOXHO€ IIPUMEHEHUE 3all0JIHEHHBIX (DYIJIepeHoB, QyIIepeHOBBIX alyKTOB U reTepodyie-
PEHOB.

4. O0beM yueOHOMH THCHMILITHHBI

. B 3auetnbix | B akanmem.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,94 34
[TpaxTnueckue 3anstus (113) 0,94 34
CamocrositesbHasi padora (CP): 1,06 38
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 1,06 38
JK3aMeH 1 36
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTaIs 0,4
IToaroroBka K 3K3aMeHy 35,6

Buja koHTpOJISI: JIK3aMeH
. B 3auernbix | B actpoHoMm.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 25,5
[Tpaxtnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CaMOCTOSTENbHOE N3YUEHHUE PA3/I€TI0B IUCHUIIIMHbI 1,06 28,5
JK3aMeH 1 27
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KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7
Buja koHTpoOJISI: JIK3aMeH

4.4.3. lucuMuIiMHbI 10 BbIOOPY

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI
«CoBpeMeHHbBIe MeTObI U 000PYAOBAHMeE /ISl IPOM3BOICTBA MOHOKPHCTAJJIOB
1J1s1 POTOHUKH M YJIEKTPOHUKI
(b1.B./1B.01.01)

1. e AMCHMIUIMHBI — COCTOUT B YIyOJEHUM CTyIJEHTaMH MarucTparypbl 3HaHHM,
YMEHHH, BiIaJeHuil 1 GOPMUPOBAHNN KOMIIETEHIMI B 00JIaCTU MPOEKTUPOBAHUS U IPUMEHEHUS
o0opynoBaHus IJs BbIpallliBaHus U 00pabOTKM MOHOKPHUCTAJUIOB B KaU€CTBE OCHOBBI TEXHOJIO-
TMH  JJEKTPOHMKH, BAaKyyMHOM M Ta30BOM TEXHUKM B II€JarOTMYECKOM M  HAy4dHO-
HCCIIEN0BATEIBCKOM AESTEIBHOCTH.

2. B pe3ynprare u3ydeHus IUCUUILUINHBI MaruCTp JOJIKEH:

3Hamy:

— METO/bl OLICHKM YPOBHS TEXHHUKH U COBEPIICHCTBA YCTAHOBOK JIJISl BBIPAIMBAHUS MOHOKPH-
CTaJIJIOB;

— KJaccu(UKaIMIo, YCTPOMCTBO U TEXHUYECKUE XapAKTEPUCTUKU KOHTEHHEPOB Ui BbIPALLU-
BAHMS MOHOKPHCTAIIJIOB PA3JIMYHBIMU METOJAAMM;

— BHJIBI KOHTEHHEPHBIX MATEPUAJIOB JJIs BBIPAIIMBAHUS MOHOKPHUCTAJIOB, UX CBOMCTBA U Xa-
PaKTEpUCTHUKH;

— KJaccu(UKaIuio, yCTpOWCTBO, XapaKTEpPUCTUKU U METOJbl pacyeTa HarpeBareseil ais mpo-
LIECCOB POCTa KPUCTAILIIOB;

— BHJBI MaTEpHUAJIOB HAarpeBaresiell Ul BbIPAIIMBaHUS MOHOKPHCTAJJIOB, UX CBOMCTBA M Xa-
PaKTEpUCTHUKH;

— BUJbI JaTYUKOB IIPOLECCOB POCTAa MOHOKPUCTAIIJIOB, UX YCTPOMCTBA, MPUHIUI PaOOTHI U Xa-
PaKTEpUCTHUKH;

— BHJBI J103aTOPOB KPUCTAIM3YEMOI'O BEIIECTBA, UX YCTPOMCTBO, IMPHUHIMUI JIECHCTBHUSA U Xa-
PaKTEpUCTUKH;

— TNPUHLHUIBI TepMeTU3aluu padoynx 0ObEMOB YCTAaHOBOK JJISi BbIpAIlMBAHUS MOHOKPHUCTAJ-
JIOB, BUJIbl YIUIOTHEHH, NX YCTPOMCTBO U XapaKTEPUCTUKH;

— BHJIBI, YCTPOMCTBO M XapaKTEPUCTUKHU CUCTEMBI IUTAHMS HArpeBaTeliel, BAKyyMHO-Ta30BOU
CUCTEMBI, CUCTEMBI OXJIAXKACHUS, KIMMAaTUHYECKON CUCTEMBI, MIEKTPUIECKON CUCTEMBI U CH-
CTEMBI YIIPaBJICHUS;

— MeToJibl 00pabOTKH MOHOKPUCTAIIJIOB U BUbI 000PYAOBAHUS, IPUMEHSAEMOTO JJIsl TUX MPO-

L[ECCOB;
ymembs:
— OCYIIECTBIISATH BHIOOP KOHKPETHBIX BUAOB O0OPYIOBAaHUSA MJIsl BBIpAIIMBAHUS MO-
HOKPHCTAJUIOB;
—  OCYIIECTBIATH BHIOOP KOHKPETHOTO 00OPYIOBAHMS A1 MEXaHUUECKOU 00paboTK
MOHOKPHUCTAIJIOB;

— pa3pabarbiBaTh TEXHUUYECKHE 33/IaHHs HA TMPOEKTHUPOBaHHE OOOpPYIOBaHUS IS
BBIPALLMBAHUS MOHOKPHCTAJUIOB C IOBBIIIEHHBIMU YPOBHEM TEXHHUKH U COBEp-
IICHCTBA;

— pa3pabaTbiBaTh TEXHUYECKHUE 3a/JaHUS Ha IMPOEKTHUpOBaHUE OOOpPYHOBaHUS JUIS
MeXaHU4YecKoil 00pabOTKH MOHOKPUCTAJIJIOB C MOBBIIIEHHBIMH YPOBHEM TEXHUKHU
U COBEpILIEHCTBA;
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— OCYIIECTBIISATh KOHCTPYKTOPCKHE PacUeThl XapaKTEPUCTHUK HarpeBaTesiedl Compo-
THUBJICHUS, THAYKIIMOHHBIX M Ta30IJIAMEHHBIX HarpeBaTesei;

eénademu:

— TPaKTUYECKHUMH HAaBBIKAMU MO COOPKE M HAJIAJIKE TETUIOBBIX y3JIOB YCTAHOBOK [T
BBIpAIIMBAHUS MOHOKPHCTAJIOB;

— TMPaKTUYECKHMMHU HABBIKAMHU JMATHOCTUKH PaOOTHl CUCTEMBbI MUTAHUS HarpeBaTe-
Jiell BaKyyMHO-Ta30BOM CHCTEMBI, CHCTEMbBl OXJIAKICHUSI U KHHEMaTHYECKOW CHU-
CTEMBI;

Jucnunnuna HaneneHa Ha GpopmupoBanue cienyronux komrerennuid: [1K-1, TIK-2, TIK-

3. KpaTkoe cogep:kaHue QJUCHUIIUHBI:

Mopyasb 1. YpoBeHb TEXHHKH H COBEPLIEHCTBO YCTAHOBOK /ISl BHIPAIUIMBAHUSA MO-
HOKpHCTALIOB. COCTaB U CTPYKTYPa UCHOJHUTEIbHON CHCTEMBI.

[Tonsite «ypoBHS TeXHUKNY. OlIEHKa U U3MEpPEHUE YPOBHS TEXHUKH YCTAHOBOK ISl BbI-
palmBaHusl MOHOKpHUCTaUIOB. CeMb CUCTEM YCTAaHOBOK JUISI BBIPAILIMBAHUSI MOHOKPUCTAIIIOB U
CBSI3M MEXIy HUMU. [IpuMepsl MaTpull CBA3M CUCTEM YCTAaHOBOK JJISi BhIPAIIMBAHHUSI MOHOKpPHU-
cTajuioB MetosioM Bepneiins, merogom Hoxpansckoro u Kupomnysmyca.

[TonsiTe «coBepiieHCTBA YCTaHOBKU». OLIEHKAa U M3MEpPEHUE COBEPIICHCTBA YCTAaHOBKU
IIyTEM OIIpE/IeTICHUs] €€ HaJeKHOCTU. BbIBO/ BBIpaKeHUs ONPENEIISIONIEro 3aBUCUMOCTh BEpO-
SATHOCTH COXpaHEHUs pabOTOCIIOCOOHOCTH YCTAaHOBKHU OT CPEJHEN BEPOSTHOCTH COXpaHEHUs pa-
00TOCIOCOOHOCTH €€ JeTajeil, y3/10B U OJIOKOB, 4ncia JIeTalel, y3JI0B U OJOKOB U MPOJOJIKU-
TEIBHOCTU OJHOTO pabovero IUKJIa TEXHOJIOTMYECKOM 3KCIUTyaTalluu YCTaHOBKHU. IlyTu moBbI-
LIEHHS COBEPILIEHCTBA YCTAHOBOK JJISl BEIPALIMBAHHUSI MOHOKPHCTAJLIOB.

CocTaB M CTPyKTypa UCHOJHUTEIIBHON CHCTEMbl YCTAHOBOK JJISl BBhIpAIIMBaHUS MOHO-
KpuctayioB. OO01Ie TeXHuYecKue TpeOoBaHus, PEAbSBIsAEMbIE K UCTIOJTHUTEILHONU CUCTEME.

Knaccudukanus koHTeHHEpOB; 0011 MPUHIUIBI KX KOHCTPYHMPOBAHUSI.

KoHreliHeps! s KpucTauM3aluyd U3 paciuiaBoB. KOHCTpyKIMM KOHTEHMHEPOB; THIJIH,
aMITYJIBl 1 JIOJOYKH. MeTOobl OUNCTKH KOHTEHHEPOB. M3BIeUeHE MOHOKPUCTAIIIOB U3 KOHTEH-
HepoB. HeoOxoaumocTh KOHyca paspallluBaHus B KOHTEWHEpax Jjsi BbIpAlIUBaHUS MOHOKpPH-
ctajuioB MeTosioM bpumxmena. KoHcTpyKius mocagoyHOro MecTa 3aTpaBOYHOrO KpUCTalljia B
KOHTEHHepax JUlsl BhIpallliBaHUsI MOHOKpUCTAIOB MeToAoM bpumkmena. Konerpykuus amimyi
JUIS BBIpALMBaHUs MOHOKPUCTAJJIOB MeTOJIoM bpupkMeHa ¢ ucrnoiab30BaHUEM METO/1a T€OMeT-
pU4ecKoro oTdéopa Juis BhIpallliBaHusl KPUCTAILIIOB 0€3 3aTpaBKU.

KonTelineps! /Ui BeIpallliBaHUsI MOHOKPHUCTAJUIOB U3 PAcTBOPOB B paciuiaBe. KoHcTpyk-
MM KOHTEWHEPOB Ui BbIpAIIMBaHUS MOHOKPUCTAIJIOB METOJOM MOHMXEHHSI TEeMIIEpaTyphl.
KoHcTpykiiun KoHTEHHEpOB AJIsl BbIpalllUBaHUSI MOHOKPHCTAJUIOB METOJIOM HUCIIApEHUs! pacTBO-
putena. KoHCTpyKuun KOHTEHHEpPOB AJisl BbIpAlMBaHUS MOHOKPHCTAJUIOB METOJIOM TeMIlepa-
TypHOTO nepenana. [IpoGneMbl repMeTn3anun KOHTEHHEPOB [UIsl BhIpAIIMBAHUSI MOHOKPHUCTAJ-
JIOB U3 PacTBOPOB B pacIljiaBe.

KonTelinepbl A BbIpalllUBaHUsS MOHOKPHUCTAIOB T'MAPOTEPMalIbHBIM MeToJoM. KoH-
CTPYKUMHU KOHTelHepoB. OOue NpUHIMIBI repMeTru3aluu KoHTeiiHepoB. HoxeBble ymioTHe-
Hus. CaMOyIUIOTHSIIOUIMECS 3aTBOPbl. MHOropa3oBbie U OJHOpa3oBble yIuloTHeHus. [Ipumene-
HUE 3JIACTOMEPOB JIJIsl TEPMETHU3AIIN KOHTEHHEPOB.

KonTelinephl [U1s1 BbIpallMBaHUS MOHOKPHCTAJUIOB B HU3KOTEMIIEPATYPHBIX PAacTBOpax.
Koncrpykuuu xonrteliHepoB. Texnuueckoe TpeOoBaHME HAOIIOJAEMOCTH Ipoliecca pocTa —
BOKHEHIIMI MPUHLIMI KOHCTPYMPOBaHUS KOHTEHHEpOB. OCOOCHHOCTH IepMETHU3allMi KOHTEH-
HEpPOB MpeIHAa3HAUEHHBIX /ISl BBIpAIIMBAHUS KPUCTAILJIOB B HU3KOTEMIIEPATYPHBIX PACTBOPAX.

KonTelineps! i BbIpallliBaHUs MOHOKPHCTAUIOB B ra3oBoil (aze. KoHCcTpykuuu KoH-
TelHEepOoB. 3aKphIThie U MPOTOYHbIE amilyJibl. KoHTEeHephI 1l BIpaliMBaHUsI MOHOKPUCTAIJIOB
KapOu1a KpeMHHUs B Ta30BOH dase.

OO0mue TexHu4eckue TpeOoBaHUS K MaTepuaiaM KOHTEHHEpOB: pabodas Temreparypa,
XUMHUYECKasi CTOMKOCTh K KPHUCTAJUIM3AlIMOHHOM cpesie, KOPPO3HOHHAs! CTOMKOCTh K OKpY)Karo-
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LIEl Ta30BOM Cpelie, TEPMOCTOMKOCTh U METOJIbI €€ OLIEHKH, BAKyyMHAas INIOTHOCTh, Fa30MPOHU-
La€MOCTh, 1I€HA, OTHECEHNE K KATETOPHUM JPAroleHHbIX MaTEPUAIOB, TEXHOJIOTHYHOCTh, TEXHO-
JIOTUYHOCTB OYHUCTKH, CKOPOCTh CTapEHUSI.

CroiikoCcTh KOHTEMHEpPHBIX MaTepUajoB K pa3IM4HbIM BUJaM ra3oBbix cper. CyOnuma-
A1 KOHTEMHEPHOIO MaTepuasia 1 IyTH €€ IOAABJICHHUS.

[InaTuHOBasA rpynna METAIOB B Ka4€CTBE KOHTEHHEPHOTO MaTepuala: IUIaTUHA, PO,
upuauid. Paboune remnepaTypbl INIAaTUHOBOM IPyMIIbl MaTEPUANIOB, X KOPPO3UOHHASL CTOMKOCTD
K MaTO4YHOM cpelle, XMMHYECKas CTOMKOCTh K Ta30BBIM CpellaM, BAKyyMHas IUIOTHOCTb, Ia-
30IIPOHULIAEMOCTD, JIaBJICHUE Iapa MPHU BBICOKUX TEMIIepaTypax, LeHa, IpoOJeMbl UX MaTepH-
AJIBHOI'O y4eTa KakK JPAaroleHHbIX MaT€PUAJIOB, TEXHOJIOTHYHOCTh, METOAbI OYMCTKN U3JEIIHN U3
HUX.

KoHreiitHepHble MaTeprabsl Ha OCHOBE KapoIPOYHBIX CTalel U craBoB. HoMeHkmarypa
KAPONPOUHBIX CTajJel M CIUIaBOB. 3aBUCHUMOCTh MX XapaKTEPUCTUK OT cocTaBa. Mx pabouue
TEMIIEPATYpPbl, CTOMKOCTh K PAa3JIM4YHBIM BUAAM Ta30BBIX CPENl, CTOMKOCTh K KPUCTAJUIM3ALHOH-
HBIM CpeZiaM, TEPMOCTOMKOCTb, JaBJICHUE I1apa IIPU BBICOKUX TEMIIEpaTypax, lieHa, TEXHOJIOTHY-
HOCTb U3JI€JIUI U3 HUX, METOJIbl OUYHCTKH, CTAPEHNE TAKOTO PO/ MAaTEPUAJIOB.

MounbseH u BoJib(ppaM B KauecTBE KOHTEHHEpHBIX MaTepuanos. Mx pabouue temmepa-
TYpBI, CTOMKOCTh K TEXHOJIOTUYECKHUM Ta3aM, CTOMKOCTh K KPUCTAJUIN3ALMOHHBIM CpelaM, Tep-
MOCTOMKOCTb, BAKyyMHasl IUIOTHOCTb, TaBJICHHE Mapa, [IeHa, TEXHOJOTUYHOCTh U3/EIUN U3 HUX,
METO/Ibl OYHUCTKHU TAaKOTO pojaa KOHTEHHEpHBIX MaTepuanoB, crapeHue. CruiaBbl MOJIHOIEH-
BOJIb(hpam.

Kepamnueckue oxcuaHbple Marepuanabl KOHTEHHEPOB: KOPYHIOBAs, alyHIOBas, BEpHE-
JIEBCKasl KEpaMMKH, KEPAMHKAa Ha OCHOBE JHMOKCHJA LIUPKOHMS, KEpaMHKa Ha OCHOBE OKCHJA
maruus. Ux paboune temmepaTypbl, CTOMKOCTh K TEXHOJOTMYECKUM ra3zaM, CTOMKOCTb K KpH-
CTAJUIN3alMOHHBIM CPENaM, TEPMOCTOMKOCTh, BAKyyMHas INIOTHOCTh, Fa30IIPOHUIIAEMOCTD, JAaB-
JICHUE I1apa, LIeHbl, TEXHOJOTUYHOCTb U3JEINI U3 HUX, METOJIbI OUYUCTKH, CTAPEHUE.

Crekia B KaueCcTBE KOHTEHHEPHBIX MaTEpUAJIOB: KBaplIeBOE CTEKIO, 1a00PATOPHOE CTEK-
70, TepMocTOlikue cTekia. Mx paboune TemmepaTypbl, CTOMKOCTh K TEXHOJOTHYECKHM Tra3am,
CTOMKOCTB K KPUCTAJUIN3ALMOHHBIM CPENaM, TEPMOCTOMKOCTh, BAKYyMHasl IUIOTHOCTh, Ia30Ipo-
HHILIAEMOCTb, JaBJIEHUE Mapa, HEHbl, TEXHOJIOIMYHOCTh U3/EJINNA U3 HUX, METOJbl OYUCTKH, CTa-
peHue.

Kepamuueckue HeOKCUAHBIE MaTepHUalibl KOHTEHHEPOB: TpadUT U KOBAJIEHTHbIE HUTPU-
nbl. VIx paboune TemnepaTypbl, CTOMKOCTh K TEXHOJOTUYECKUM ra3aM, CTOMKOCTb K KpUCTAJLIH-
3allMOHHBIM CpeAaM, TEPMOCTOMKOCTh, BAKyyMHasl IUIOTHOCTb, T'a30IPOHUIIAEMOCTD, J1aBJICHHUE
apa, L€Hbl, TEXHOJOTUYHOCTD U3/I€JIUN U3 HUX, METO/IBl OYMCTKH, CTAPEHUE.

[TonumepHsbie KoHTeMHEpHBIE MaTepuainbl: proporuiact F-3 u F-4 u oprannyeckue crek-
na. Ux paboune Temneparypbl, CTOMKOCTh K TEXHOJIOTHYECKUM ra3aM, CTOMKOCTh K KpUCTaJlIU-
3allMOHHBIM CpeAaM, TEPMOCTOMKOCTh, BaKyyMHasl IUIOTHOCTb, Ta30IPOHULIAEMOCTD, JAABICHUE
1apa, L€Hbl, TEXHOJOTUYHOCTD U3/I€JIUN U3 HUX, METO/IBl OYMCTKH, CTAPEHUE.

MogayJs 2. O0ciykuBaomye KOMIIOHEHTHI B HCIIOJTHUTEIBHOI cUCTEMe.

Bunbl Harpesareneil UCHob3yeMble I BBIPAIUBAHNS MOHOKPHUCTAJUIOB: T'a30IUIAMEH-
HBIE HarpeBaTellM, HarpeBaTeau CONPOTUBIICHUs, WHIYKLIWOHHBIE HarpeBaTeNId, KOHAECHCATOP-
Hbl€ HarpeBaTelM, AYroBble (IUIa3MEHHbIE) HArpeBaTeld, paJAuallMOHHbIE HArpeBaTesld, KaTox-
HbI€ (JIEKTPOHHO-JIy4€eBbI€) HArpeBaTelu.

HarpeBarenu comnporusienus. KopoTko3aMKHYTbIE M BBICOKOOMHBIE HAarpeBaTelH, UX
IIPEUMYILECTBA U HEAOCTAaTKH. KOHCTPYKIIMM KOPOTKO3aMKHYTBIX HarpeBaTesed CONpPOTHUBIIE-
Hus. KoHCTpyKIMM BBICOKOOMHBIX HarpeBaTelsiell conpotusieHus. OnHo-, I1ByX- U Tpexdas3Hbie
HarpeBareiau conportuBiaeHus. OCOOEHHOCTH HarpeBaTeliell Ha OCHOBE MaTepHalloB C METaJLIH-
4yecKoi nmpoBoauMocThio. OcOOEHHOCTH HarpeBaTelieil Ha OCHOBE MAaTEPHAJIOB C TOJIYIPOBOIHH-
KOBOW WJIM MIOHHOW MPOBOAMMOCTBI0. KOHCTPYKTOPCKHI pacueT HarpeBaTese COPOTUBIIEHUS C
TEIUIOU30IUPYIOLIMMH YCTPOMCTBAMU. TeEIJION30JIMPYIOIINE YCTPOMCTBA HA OCHOBE TEIUIOU30-
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JUPYIOIIKX 3KPAHOB U TEIJIOU30JIALMOHHBIX MAaTEPUATIOB. BUABI TEINIOM30/ISIMMOHHBIX MaTepHUa-
JIOB Y UX XapaKTEPUCTUKHU.

KoncTpyknun razomnameHHbIX HarpeBaresieldl. KOHCTPYKTOpPCKHMI pacdeT ra3oIiamMeH-
HBIX HarpeBaresiei ¢ TEIION30JUPYOIUMH YCTPOUCTBAMU.

NunykunonHele HarpeBatenu. KOHCTpykIMy MHIYKIMOHHBIX HarpeBareneid. KoHcTpyk-
TOPCKHM pacdyeT MHAYKIIMOHHBIX HArpeBaTeel ¢ TEIIOU30JUPYOIUMH YCTPOMCTBAMH.

Konnencaropusle HarpeBarenu. KoHCTpyKIMHM KOHIEHCATOpPHBIX HarpeBatened. KoH-
CTPYKTOPCKHI pacyeT KOHJAECHCATOPHBIX HarpeBarTeieu ¢ TeIION30IMPYIOIUMH YCTPOUCTBAMHU.

JlyroBble (ma3MeHHble) HarpeBaTenu. KoHCTpyKunK AYyroBbIX (IJIa3MEHHBIX) HarpeBa-
teneil. KoHcTpykTopckuil pacuer AyroBbiX (IUIa3MEHHBIX) HarpeBaresiei ¢ TemIoN30JIMPYIOLIH-
MH YCTPOKCTBaMH.

Pannannonnsie HarpeBatenu. KoHCTpyknuu paavaniMoHHbIX HarpeBarened. KoHCTpyk-
TOPCKHM pacyeT paJualMOHHBIX HarpeBaTesIey ¢ TENION30JIUPYIOIIMMHI YCTPONCTBAMM.

Karoausle (31eKTpoHHO-Ty4YeBbIe) HarpeBaTesad. KOHCTpYKIIMM KaTOJHBIX (JIEKTPOHHO-
Jy4eBbIX) HarpeBareneil. KoHCTpyKTOpCKUi pacueT KaTOIHBIX (JIEKTPOHHO-JIyYEBbIX) HarpeBa-
TeJeN ¢ TEIVIOU30JUPYIOIHUMH YCTPOMCTBAMH.

TexHnueckue TpeboBaHUS K MaTepuajaM HarpeBaTelsiell (ra3omiaMeHHbIM, COIPOTHUBIIE-
HUS, UHIYKIHOHHBIM, KOHJEHCATOPHBIM, JYTOBbIM, PaJUAllMOHHBIM W KaTOJHBIM): pabouas
TEMIIEPaTypa, CTOMKOCTh K TEXHOJOTMYECKHM ra3aM, TEPMOCTOMKOCTbh, JABJICHUE I1apa, LICHa,
OTHECEHHUE K JIParolleHHBIM MaTepuasiaM, TEXHOJOTUYHOCTh U3JIEIUH, CTapEHHE, TEILIONPOBO/-
HOCTb, 3JIEKTPONPOBOJIHOCTb, TEMIEPATYPHBIH KOIPPUIIMEHT 3IEKTPOIPOBOAHOCTH. Marepua-
JIbl TUTATUHOBOM TIPYMIIbL: IUIaTUHA, pojaui. XKaponpouHble cTau U CIUIaBbl (pexpanu U HUXPO-
MbI), MotOzieH U Bosibpam. ['padut. Cumumunasl (kapOuj KpeMHHS, CHIMLUI MOJUOJEHA).
XpOMHUT JIaHTaHA U JUOKCH]T HTUPKOHUS.

OcHOBHbIE BU/IbI JAaTYUKOB: JaTYUKH TEMIEPATyphl, JaTUYUKU JABJICHUS (MAaHOMETpPHI U
BAKyyMMETpHbI), JaTYUKU Beca, JaTYUKU YPOBHS KUAKUX Cpel, JaTUUKU CKOPOCTU BpallCHHUS,
JATYUKU CKOPOCTH IEPEMEILIECHHUS.

Tepmomnapsl. Buasl Tepmonap U UX XapakTEpUCTUKU. TepMOPE3UCTUBHBIE JATYUKU TEM-
IepaTyphl, X BUJIBI U XapakTepucTuku. [Iupomerpsl. VIX BUIIbI 1 XapaKTEPUCTHUKHU.

JlaTuMKy HU3KOTO Bakyyma. X BUABI M XapaKTepUCTUKU. J[aTUMKK BBICOKOIO BaKyyMa.
WX BUIBI 1 XapaKTEPUCTUKH.

Jatunky Beca. KoHCTpyKuu naT4vkoB Beca. J[aTuvky ypOBHS JKHIKOCTEH, BUJBI J1aT-
YUKOB, IPUHINI JEUCTBH. [JaTYMKN CKOPOCTH Bpall€HUs U CKOPOCTH MEPEMEILECHHUS.

Bunbl 103aTopoB KpHCTaUIM3yeMOro BemecTBa. KOHCTpyKIMM J03aTOPOB HA OCHOBE W3-
MEHEHUS yIjla cKoca: MeMOpaHHbIE J03aTOPbI JUIsl yCTAaHOBOK BepHeiss, MasTHUKOBBIE 103aTO-
pBl UL BBIpALIMBAaHUS MOHOKPUCTAJJIOB TMOpUIHBIM MeToJoM. [IpoekTtupoBaHue 103aTOpOB,
HCIOJIb3YIOUIUX U3MEHEHHE YIJIa CKOCa.

CoznlaHue KOrepeHTHOW IIepOXOBATOCTH KOHTAKTa CONpPSTraeMbIX JAeTalle — Kak MpUH-
nun repmerusanuy. [1yty co3ganust KOrepeHTHOW MEPOXOBATOCTH.

HosxeBble yIIOoTHEHHUS anmnapaTroB BbICOKOTO AaBiieHUs. CaMOYIIOTHSIOIUECS 3aTBOPbI
anmapaToB BbICOKOTO JABJICHUS.

KoHcTpyknun yniaoTHEHUH TOKOBBOJIOB JUISl BBICOKMX U HU3KHUX YPOBHEH AJIEKTPHUYECKO-
ro TOKA.

YInoTHEHUs Ul MOJABWKHBIX M IIEPEMENIAEMbIX KOHTAKTOB. YIUIOTHEHHME BuibcoHa.
[InaBaromye yrioTHEHHUS.

I'epmeTn3anys OKOH KpUCTAUIM3aLMOHHON KaMepsl. [ epMeTn3anus mankoim.

Moayasb 3. O0cayxuBaiue CHCTEMbl YCTAHOBOK /JIsl BHIPAIMBAHUSA MOHOKPH-
CTAJLJIOB.

Cucrema nuTaHus ra30IUIaMEHHOTO HarpeBaTesisi: TEXHUYeCKUe TpeOOBaHUsl, TPEIbsBIIS-
€MbI€ K 3TOM CUCTEME U UX YCTPOMCTBO.

Cucrembpl NHUTaHUS KOPOTKO3aMKHYTBIX HarpeBaTesiell CONPOTHUBIICHUS: TEXHUYECKUE
TpeOOBaHUs, IPEIBIBISEMbIE K ITUM CUCTEMaM U UX YCTPOMHCTBO.
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Cucrembl MUTaHUS BHICOKOOMHBIX HarpeBaTesiell CONPOTUBIICHUS: TEXHUYECKHUE Tpedo-
BAaHMS, IPEIbABIIIEMBIE K 3TUM CUCTEMaM U UX YCTPONCTBO.

Cucrembl MUTaHUS UHIYKIMOHHBIX HarpeBareseil CONMpOTUBIICHUS: TEXHUYECKHE Tpebo-
BAaHMS, IPEIBABIIIEMbIE K 3TUM CUCTEMAaM U UX YCTPOMCTBO.

CucremMbl TUTaHUS TYTOBBIX (TIa3MEHHBIX) HarpeBaTesael CONPOTUBIECHUS: TEXHUYECKUE
TpeOOBaHUs, IPEIBIBISIEMbIE K ATUM CUCTEMaM U UX YCTPOUCTBO.

CucremMbpl NUTaHMUSI KaTOAHBIX (3JEKTPOHHO-IYYEBBIX) HarpeBaTeled CONpPOTUBIICHHUS:
TEXHUYECKUE TpeOOBaHUS, IPEAbABIIIEMbIE K 3TUM CUCTEMaM U UX YCTPOMCTBO.

CocraB BakyyMHO-ra3oBoi cucteMbl. KoHcTpykTopckuil pacuer u BbiOOp (opBaKyym-
HBIX cucTeM. KoHCTpyKTOpCKuil pacuer u BbIOOp BHICOKOBAaKYyMHBIX cUCTeM. CHCTeMBbl IO1auu
TEXHOJIOTHYECKHUX ra3oB. KBanugukanuoHHble TpeOOBaHUS K TEXHOJIOTUYECKUM ra3aM. XpaHe-
HHE€ COKMIJKEHHBIX T'a30B. XpaHEHUE CXKAThIX ra3oB. I'eHepaTopbl TEXHOJOTHYECKHUX razos. Hop-
MaTHUBbI ra300aJIJIOHHOTO X035UCTBA.

OTKpbITasi cCUCTEMa OXJIAXK/ICHUSA: CXEMa; IOCTOUHCTBA U HEOCTaTKU. 3aMKHYTasi CHCTe-
Ma OXJIAKJECHHUA: CXEMa; JOCTOMHCTBA M HEAOCTAaTKHU. ['paavipHu: BUIBI, XapaKTEPUCTUKUA H
ycTpoiicTBo. TepMocTaThl: BUbl, BBIOOP, XapaKTEPUCTUKH.

Ha3nauenue m BUABI KWNHEMAaTUYECKUX CHCTEM B YCTAHOBKAX JUISl BBIpAIMBAHUS MOHO-
KpUCTAJUIOB. BIIOK-CXeMbl KHHEMAaTHYECKUX CUCTEM C IMPUMEHEHUEM JIBUTaTeIEd MOCTOSHHOTO
TOKA, CHHXPOHHBIX JIBUTaTeIe MEPEMEHHOIO TOKA M IIaroBbIX JBHUraTeleil. Y CTpOMCTBO MeXa-
HUYECKOT0 peAyKTopa BpauleHus. Buabl u ycTpoiicTBo npeoOpa3oBaTeneil ABMkeHus. ['uapas-
JINYECKNE CUCTEMBI ITIEPEMEIICHUSI.

Buppl anektpuyecknx cucteM. biaok-cxema CHIIOBOM 3JIEKTPUYECKOM CUCTEMBI.

[IpuHIMIBI KOHCTPYHpOBaHUS cucTteM ymnpasieHus. CTpyKTypa MylbTa YIpaBiICHUS
YCTaHOBOK Il BhIpAIIMBaHUSI MOHOKPHUCTAUIOB. OCOOEHHOCTH CTPYKTYPHI IyJIbTa YIPaBJICHUS
CUHXPOHH3UPOBAHHBIX YCTAHOBOK JUUISl BEIPAIMBAHUS MOHOKPHUCTAIIIIOB.

Mopyasb 4. Mexanndeckasi 00padoTka MOHOKPHCTAJLJIOB.

Buapr mexanndeckoit 00pab0TKU MOHOKPHUCTAIIOB. TEXHOJIOTHH PACKPOsT KPUCTAILIOB U
o0opynoBaHue i1 UX ocyllecTBieHus. TexHosornu NUMGOBKY U HNOJIUPOBKH KPUCTAILIIOB U
00opynoBaHUE I UX OCYIIECTBIICHUS.

4. O0beM yueOHOH THCUUIIHHBI

. B 3auernbix | B akanmem.
Buner yue6HOM paboThI
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY IUIAHYy 4 144
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1.4 51
Jlexuuu (Jlek) 0,2 8
[TpakTnueckue 3anstus (113) 1,2 43
CamocrositesbHas padora (CP): 2,6 93
KonTakTHas camocrositenbHas paboTa 0,4
CaMOCTOSATETFHOE U3YUYCHUE PA3IeI0B JUCITUTIINHBI 92,6
Bua konTpoasn: 3ader c onleHKOM
. B 3auernbix | B actpoHoMm.
Bunel yue6HOM paboThI
eIMHUIIAX qyacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY TUIAHY 4 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1.4 38,25
Jlexuuu (JIek) 0,2 6
[TpaxTnueckue 3anstus (113) 1,2 32,25
CamocrositesbHas padora (CP): 2,6 69,75
KonrakTHas camocrositenbHas pabota 0,3
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 69,45
Bua konTpoasn: 3ader c onleHKOM
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AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CoBpeMeHHbBIe MeTObI U 000PYAOBaHMeE IJIsl IPOU3BOICTBA
rerepoasHbIX MVIEHOYHBIX CTPYKTYP»
(b1.B./1B.01.02)

1. Hean aucuumiauHbl — oOy4eHHE CTYJIEHTOB MarucTpaTypbl 3HAHUSAM, YMEHUSIM U
HaBbIKaM HCII0JIb30BaHUs HH(OPMALIMK O METOJax U 00OpYIOBAaHUU ISl TPOU3BOJICTBA FETEPO-
(a3HBIX IJICHOYHBIX CTPYKTYP JUIsl IPUOOPOB SIEKTPOHUKH.

2. B pe3ynbrare u3ydyeHus JUCHUILUIMHBI MATUCTP AOJDKEH:

3uamo:

— Krnaccuduxanus MeTo10B NOJydeHHs IUIEHOK B TEXHOJIOTHSX IeTepo(a3HbIX IIEHOYHbIX
CTPYKTYp AJ1s1 IpUOOPOB AIEKTPOHUKHU.

— Krnaccuduxanus obopynoBaHusi A MOJIyYEHUS IUIEHOK B TEXHOJOTHSAX rerepodasHbIx
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3IEKTPOHUKH.

— OcHoBHbIE 3Tanbl IPOEKTUPOBAHUS MPUOOPOB AIEKTPOHUKU HA OCHOBE IeTepo(a3HbIX ILjie-
HOYHBIX CTPYKTYP.

— Texuonoruueckue u 3KCIUTyaTallMOHHbIE TPeOOBaHUS K 000pPYIOBAaHUIO JUISl IIPOU3BOJICTBA
rerepo¢azHbIX INIEHOYHBIX CTPYKTYP.

—  @axTophl, ONpENeNSIOININEe TEXHOJOTUYECKUE MOTEPU IMpPH MPOU3BOJICTBE TerepodasHbIX
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKH.

Ymemn:

—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTUYECKOMY OOOPYAOBAHMIO ISl MOJyYEHUs reTe-
poda3HbIX IVIEHOYHBIX CTPYKTYP AJIs IPUOOPOB AIEKTPOHUKU.

—  OcymiecTBiiTh BBIOOP METOJOB M 000pYIOBaHMS JUIsl MPOU3BOJICTBA rerepodasHbIX Ie-
HOYHBIX CTPYKTYp AJIsi IpUOOPOB JIEKTPOHUKHU.

—  CocTaBisTh KOMIIOHEHThI TEXHOJOTUYECKON IOKYMEHTAILlUU C YYETOM COBPEMEHHBIX OTeUe-
ctBeHHBIX (OCT, ['OCT) u 3apy6exxnbix cranaaptoB (SEMI).

Braoemy:

— HWudopmanuelr 0 COBpEMEHHBIX M NMEPCHEKTUBHBIX METOJaX IMOJy4yeHUs IUICHOK Jis pas-
JIUYHBIX TPUOOPOB INEKTPOHUKH.
— HWudopmanueii no MeTo1aM KOHTPOJIS TAPAMETPOB TUIEHOYHBIX CTPYKTYP
Jucnunnuna HaneneHa Ha GpopmupoBanue cienyronmx kommerennuid: [1K-1, TIK-2, TIK-

3. KpaTkoe cogep:kaHue QJUCHUIIUHBI:

Knaccudukanus mMeTonoB mnoiydeHusl rerepodasHbIX IUICHOYHBIX CTPYKTYp Ha OCHOBE
aMOp(HBIX, TOTUKPUCTAIUIMUECKHUX, MOHOKPUCTAUTMYECKUX U AMUTAKCHAIIbHBIX IJICHOK.

BaxkyyMHBI€ METO/IbI IIOJIYY€HHSI TOHKUX IUIEHOK. TeXHOIOrnM BaKyyMHOIO TEPMHYECKOTO
pacnbuienus. [IpsMoe u KOCBEHHOE pe3ucTuBHOE Hcnapenue. Konerpykuuu ucnapurenei. Tpe-
OoBaHMSI K MaTepuajaM HCIapuTelied U KOHTEHHEpPOB. JIEKTPOHHO-Iy4YE€BOE paclblICHHUE.
JmanogoxkycHbele mymiku. [Iymxu Ilupca. TexHosmorun muiieHen i 3JIEKTPOHHO-Iy4€BOTO
pacnbuienus. UaayknuonHoe pacnbiieHre. KoHCTpyKTHBHBIE 0COOEHHOCTH M 00JIacTh MpuMe-
HeHusl. JlazepHoe ncnapeHue. XapakTepucTUKa yCTaHOBOK M TpeOoBaHuUs K 000PYI0BaHUIO

TexHoorus pacnbUIeHUs MaTepUaloB MO JEMCTBUEM HEUTpalbHBIX M 3apsHKEHHBIX Ya-
ctull. PaBHOBeCHass M HEpPAaBHOBECHAs, BBICOKO- W HH3KOTEMIIEpaTypHas In1a3ma. BoubT-
aMIlepHasl XapaKTEpPHUCTHKA pa3psaoB. TEXHOJOTHsS AMOIHOTO, TPUOJHOTO M MAarHETPOHHOIO
pacnbuieHus. MarHeTpoHsl OCTOSTHHOTO Toka U BY marnerponsl. IOHHO-IUIa3MEHHOE paCIIbI-
neHue. PeakTuBHOE NOHHO-IUTIa3MEHHOE paciibuieHue. MloHHO-1ydeBoe pacnbluieHue. PeakTuBHOE
HMOHHO-JIy4€BO€ pacibuleHHE. TEeXHOJIOTMY MUILIEHEN 111 HOHHOTO U IUIA3MEHHOTO PACTIBIICHUS.

TexHonoruss XMMHYECKOIo pasjio’keHus mnapa. BpIOOp TEXHOIOrMYECKHX MaTepuajoB U
KOHCTPYKTUBHBIE OCOOCHHOCTH Pa3jIMYHbIX BapHUAHTOB MeTOJa. TE€XHOJOrus OMHAPHBIX CYIIb-
(GUAHBIX MTOTYIPOBOJHUKOB. Y CIOBHS TOJIy4EHUS MOJIM- © MOHOKPUCTANIMYECKUX CTPYKTYP.
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TexHoI0russ XMuMHUYECKOT0 pa3loKEHUs Napa MpHu MOHUKEHHBIX TEMIIEpAaType U JaBJICHUU.
Homenknarypa cnoeB, nmonydaembix 1o texHosiorun LT-LPCVD. TexHonorus OKCUIHBIX CIIOEB
JUISl HAHOPA3MEPHBIX CTPYKTYP.

TexHoNoruss XMMUYECKOTO pa3ioKEHUsI METAIIOPraHWYECKUX COEIMHEHUN B BaKyyMe.
Homenknarypa MeTauiopraHn4eckiux COeAMHEHUN, UCII0JIb3YEMBIX Ui MOJTYYEHHs CII0EB METO-
JIOM DPAa3JIOKEHUsI MeTaJuloprannyeckux coenuHeHuil B Bakyyme (MOCVD). KoHcTpykTuBHbBIE
OCOOEHHOCTH BAaKyyMHOTO OOOpPYIOBaHHUS JJISi MHOTOCJIOMHBIX I'€TEPOCTPYKTYp, IMOJIy4aeMbIX
metogoM MOCVD..

[Tonsite npousBoacTBa. TexHosoruyeckass CTpykTypa BaKyyMHOIO Ipou3BojicTBa. IIpo-
M3BOJICTBEHHBIE U TEXHOJIOTHUYECKUE Iporiecchl. COCTaBHBIE YACTU TEXHOJIOTUYECKOTO Mpoliecca:
orepanus, Mo3ulKs, yCTaHOBKA.

OCHOBHbBIE THUIIBI TEXHOJOTHYECKOTO 000PYHOBaHUA I CO3JaHUS KOHTPOJIMPYEMOM ar-
Mocdepbl B TEXHOJIOTHUECKUX arperatax. CUCTeMbl CO3/laHuUs MpeABapUTEIbHOro Bakyyma. Cu-
CTeMbI MacisiHOM U 6e3MacisiHol oTKauku. CHCTEMBbI CO3aHUS BBICOKOTO U CBEPXBBICOKOTO Ba-
kyyma. Cucrembl nuito3oBaHus. CUCTEMbl aBTOMAaTUYECKOTO MOJIEpKaHUsI MOTOKOB pabounx
ra3oB IPU HU3KUX U CBEPXHU3KHX JIaBJICHUSX.

OcHOBHbBIE acNEKThl U OCOOEHHOCTH HAHOIEKTPOHUKU. HaHOopazmepHble CTPYKTYypHbIE
KOMITOHEHTBI. 30HJ0OBbIE€ TEXHOJIOIMH. MeXxaHUYecKue U3MEpPUTEIbHbIE YCTPOICTBA C BBICOKOM
paspemaroniei U JeTEKTUPYIOMIEH ClTOCOOHOCTBIO.

HanoTexHosiornyeckue KOMIOHEHTHI COBPEMEHHOM 3JIeKTpOHUKH. KOHBEKTUBHBIE CUCTe-
MBI OXJIaXEeHUs. 3akoH Mroppest u peKypcuBHas cuctema TpyoonpoBoaoB. KoHcTpykius HaHO-
oxnanutens. Oxnaxaaroniasi eMKOCTh B MAKpOCKOIIUYECKOM 00beMe. TOKOPOBOISAIINE JOPOXK-
ku. V3omupytomniye ciiou U KOHTaKThl TYHHEIUPOBaHUS. MoaylupyeMble TyHHEIbHbIE MEPeX0-
TTBL.

4. O0beM yueOHOM TUCHMILTHHBI

. B 3auernbix | B akanmem.
Bunel yue6HOM paboThI
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 4 144
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,4 51
Jlexuuu (JIek) 0,2 8
[TpaxTuueckue 3anstus (113) 1,2 43
CamocrositesbHas padora (CP): 2,6 93
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMOoCTOSATETFHOE U3YUCHUE PA3ICIOB AUCITUTUTMHBI 92,6
Bua konTpoJsn: 3ader c oleHKOM

. B 3auernbix | B actpoHoMm.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,4 38,25
Jlexuuu (Jlek) 0,2 6
[Tpaktuueckue 3anstus (113) 1,2 32,25
CamocrositesbHas padora (CP): 2,6 69,75
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI 69,45
Bua konTpoasn: 3a4er c onleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«CoBpeMeHHbIe MeTObI U 000PYA0OBAHMeE [JIsl IPOU3BOICTBA, 00PaA0OTKHU
1 00/1aropakMBaHMs OBEJTHPHBIX KPUCTALIOB
(b1.B./1B.01.03)
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1. Iucunminna mo BeI0Opy

«CoBpeMeHHbIe MeTOIbI M 000py0BaHUe [JIsl NPOU3BOJACTBA, 00padoTKH U 00.1a-
rOpa’kKUBAHMS HOBEJHPHBIX KPUCTANIOBY. JIMCUUIIIIMHA 3HAKOMUT CTYIEHTOB MarucTparypbl
C pa3IUYHBIMU TEXHOJIOTUSAMHU B 001acTu pabOThl C MPUPOIHBIMU M UCKYCCTBEHHBIMU FOBEIIHP-
HBIMU KaMHSIMH - MEXaHHYEeCKOW 00paboTKO#, MOAM(PHUIIMPOBAHUEM CBOUCTB (0OIaropaxusa-
HUEM), POCTOM MCKYCCTBEHHBIX KpuCTaJIOB. Mcxoas u3 3aau, KoTopble pemaeT Kype, U Tpedo-
BAHUW K 3HAHUSM U YMEHHUSM CTYAEHTOB, NMPOrpaMMa Kypca BKIIOYAET CIEAYIOLIUE pa3Jiebl:
TEXHOJIOTUSI 00pabOTKH — BKIIIOYAET OCHOBHBIE MOHATHUS U IPEICTABICHUS O MEXaHUYECKON 00-
pabOTKH IPUPOJIHBIX U CUHTETHUECKUX KPUCTAILIIOB — abpa3uBHbIE MaTepuaibl, (PaKTOpbl BIUs-
omue Ha GOpMUPOBAHUE CTPYKTYPHO-HAPYIICHHOTO CJIOS, BUJIBI M PEKUMBI 00pabOTKH, armma-
paTypa U OCHACTKa; TEXHOJIOTHsI 00JIaropaXuBaHUsI —METO 1bl MOAUPHUIIMPOBAHUS KAUECTBEHHbBIX
XapaKTEePUCTUK MPUPOAHBIX KPUCTAJUIOB; OCHOBHBIE TEXHOJIOTUH MCKYCCTBEHHOTO IOJIyYEHUs
FOBEJIMPHBIX MOHOKPHUCTAJUIOB — METO/1bl BHIPAILIUBAHUS, PEKUMBI, (PU3XUMUS IPOLECCOB U JP

2. B pe3yabTaTe U3y4eHUs] JUCHUILUINHBI CTYIEeHT MarUCTPATYPbI 10JI7KeH:

3nams:

OCHOBHBIE TEXHOJIOTUH IpU padOTe ¢ IPUPOIHBIMU U HCKYCCTBEHHBIMU KPUCTAILJIAMHU:

- METObl 00pabOTKH

- METObl MOIU(DULIUPOBAHUS

- METOJbI pOCTa

000pyI0BaHUE TSI MEXaHUYECKOW 00paboTKH

Ymemo:

Br16upaTh onTuManbHble TEXHOJIOTHH TPU 00pabOTKU MOHOKPHUCTAJIOB,

Br16upaTh 1 IPpUMEHSTH TEXHOJIOTUH MOAU(DUIIMPOBAHUS CBOMCTB MOHOKPHUCTAILII0B Mo-
TU(PUIMPOBATh YCTPOWCTBO THUIIOBBIX YCTAHOBOK ISl pOCTa W 0OJaropa’kKuBaHusl FOBEIHPHBIX
KpHUCTAJLJIOB

Braoemy:

HaBbikoM 00pabOTKM NPUPOIAHBIX U HCKYCCTBEHHBIX MOHOKPHUCTAJIIOB.

JucuumniuHa HanesneHa Ha opMupoBanue cienyromux komnerenuii: I11K-1, ITK-2, TIK-
3.

3. KpaTkoe cogep:kaHue QJUCHUIIUHBI:

bnox 1. Texnonorus o6paboTku

Beenenue. Onpenenenne NpupoIHbIX IparoleHHbIX KpucTaiaoB. CoBpeMeHHas: TEXHU-
yeckas kiaccuduxanus u np. lLlenu u 3agaun kamHeoOpadboTku. OcHoBHbIE noHATUSA. CopTH-
POBKa ChIpbsl, MPUTOTOBJICHUE K PACIMUJIOBKE U pa3MeTKa. PacIoBOUHbIE U MOJIPE3HBIE CTAHKU
u nwibl. [IpuHIMn nefcTBUS U OCHOBHBIE TEXHMYECKHE XapakTepuctuku. [lnudosanbHbie
CTaHKH - IPUHLUII JEHCTBUS U OCHOBHbIE TEXHUUECKHE aHHbIe. ['pybas o6aupka, nuindoBanue
1 nojupoBanue. Ou3nuecKuil CMbICI MPOLIECCOB, MaTepHalibl U ocHacTKa. [Iponecc u3rotosie-
Hus kabomoHoB. Pa3merka, pacnuioBka, Hakielka, o0aupka, MIIM(GOBAHUE U TOJUPOBAHUE.
®opmbl ka00110HOB. OCOOEHHOCTH U3TOTOBJIEHUS KAOOIIIOHOB U3 Pa3HbIX MaTepuaoB. THUIIbI
orpaHOYHBIX mpucnocoOneHuit. [Iporecc orpanenus. Pasmerka, pacniuioBka u 3aganue Gopmsl.
Hakneiika u nepekieiika. OrpaneHue U nojavpoBaHUe KOPOHKU U MaBWiboHA. [IpoMbiBKa U yma-
KOBKa OIpaHEHHBIX KaMHel. @opma OrpaHEHHBIX KaMHeW. Pacder m onTtmMm3sanus ONTHUKH U
reOMEeTpHUH OrpaHeHHbIX KamHel. [loHatue o ¢antasuitHbIx Gopmax orpaHku. TexHosorus us-
rotoBieHus kp-17 u kp-57. lonroBka. U3rorosnenue mapos. Ceepienue. Mo3anka. Pe3nba no
KaMHIO, paKkoBHHE, KOCTH. TexHoJsiorus, Marepuaisl u obopynoBanue. HoBble nepcrieKTUBHBIE
MeToabl 00paboTku. KoHTponb kayecTBa 00pabOTKHU, OCHOBHBIE METObI U 0coOeHHOCTH. O00-
pyJIOBaHUE /17151 KOHTPOJIS KauecTBa.

biok 2. Beenenue. OrmpeseneHne KauyeCTBEHHBIX XapaKTEPUCTUK MPHUPOIHBIX
KpucTtayyioB. [IoHsTHE O COPTHOCTU U KpUTEPHUH BblEIEHUs cOpTOB MarepuanoB. Kiaccuduka-
LUl METOJ0B MOJU(ULMPOBAHNS KaYECTBEHHBIX XapaKTEPUCTUK IOBEJIMPHBIX MOHOKPHUCTAIJIOB.
duznyeckue, XUMUYECKUE U (PU3UKO-XUMUYECKHE METOJbl MOAU(PUIMPOBAHUS CBOWCTB IpH-
POJIHBIX MOHOKPHUCTAIJIOB. Y CJIOBHSI IPOBEICHUS TPOLIECCOB, OMPEENISIOIINe (PAKTOPHI METOI0B
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U ux anmnaparypa. MoauduunupoBaHue TUNOBBIX YCTAHOBOK U OCOOEHHOCTH MPOBEICHMSI MOMC-
KOBBIX 3KcrepuMeHToB. ObaropakvBaHue NMPUPOIHBIX MOHOKPUCTAILIIOB. MoauduurpoBaHue
JparolieHHbIX KaMHEW (anmas, candup, usympya u ap.). MoauduuupoBaHue 10BEIUPHBIX KaM-
Hel 2, 3 u 4 kareropun. DKOHOMHYECKAs 1[e71eCO00pa3HOCTh MOIU(DHUITUPOBAaHUSI, BHIOOP METO-
JI0B 00JIaropa’kMBaHUs Ha pa3iMyYHbIX NpuMepax. TunoBoe o0opya0oBaHUE, OCHACTKA U PAaCXO-
HbI€ MaTepHalibl JUIsl pocTa MOHOKpUCTAIIOB. OCOOEHHOCTH U TpeOOBaHUs K MpoleccaM pocTa
HCKYCCTBEHHBIX FOBEJIMPHBIX MOHOKPHCTAJLIOB.

4. O0beM yueOHOMH TUCUMITUHBI

Kypc unraercs B 3 cemectpe

. B 3auernbix | B akanmem.
Buner yue6HOM paboTh
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,4 51
Jlexuuu (JIek) 0,2 8
[Tpaktnueckue 3anstus (113) 1,2 43
CamocrositesbHas padora (CP): 2,6 93
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 92,6
Bua koHTpoJsn: 3ader c oleHKOM
. B 3auernbix | B actpoHoMm.
Bunel yue6HOM paboThI
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 108
KonTrakTHasi padoTa — ayIUTOPHBbIE 3aHATHS: 1.4 38,25
Jlexuuu (Jlek) 0,2 6
[TpakTnueckue 3anstus (113) 1,2 32,25
CamocrositesbHas padora (CP): 2,6 69,75
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIIMHbI 69,45
Bua konTpoasn: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«CoBpeMeHHbIE POOJIeMbl XHMHY€ECKOI TEXHOJOTHH MOHOKPHUCTAJIJIOB
I (POTOHUKH U FJIEKTPOHUKH»
(b1.B./1B.02.01)

1. Hean AucHUMIMHBI — 00ydeHHE MArvuCTPAHTOB 3HAHUSM, YMEHHUSIM M HaBBIKAM HC-
M0JIb30BaHMs HH(POpMAIUK 00 OCHOBHBIX (PM3MUECKHX SIBJICHUSAX U MPOIIECCaxX, MPOTEKAIONINX B
AKTUBHBIX W IIACCUBHBIX 3JIEMEHTaX TBEPIAOTEIbHBIX M BOJOKOHHBIX JA3€pOB, HEJIMHEHHO-
ONTHYECKHUX, ITEKTPO-ONTUUYECKUX U MarHUTO-ONTHYECKUX YCTPOMCTB, a TaKkKe B JTIOMUHO(BOPAx
Y CHUHTWJUIATOPAX .

2. B pe3ysabTare U3y4eHHs] AMCUUIJIMHBI ACTUPAHT J0JIKEH:

3namo:

— OCHOBHBIC COBPEMEHHBIC TIPOOIEMBbI KBAHTOBOM AJIEKTPOHHUKH, BOJOKOHHOUN U He-
JUHEWHOW ONTHKH, a TAKXKE MaTepUalIOBEICHUs] B 00JIaCTH CO3/IaHUsI HOBBIX U CO-
BEPILIECHCTBOBAHUSA TPAJULIMOHHBIX MAaTEPHUATIOB JJI1 KBAHTOBOW AJIEKTPOHUKH, BO-
JIOKOHHOM ¥ HEJIMHEUHOM OITHKH;

— OCHOBHBIE 3aKOHBI (PU3UKH U (HU3HMUIECKON XMMHUHU TBEPAOTO COCTOSHHUSI, OMTOAIICK-
TPOHUKH, KOT€PEHTHON, HEIMHEIHONW U BOJIOKOHHOM ONTHUKH, (PU3UKHU J1a3epoB, OIl-
THYECKOU CIIEKTPOCKOIINH;
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— OCHOBHBIE SIBJIEHMSI M 3aKOHOMEPHOCTH, JieXkalllue€ B OCHOBE (DYHKIMOHHPOBAHUS
OCHOBHBIX MaTE€pHalIOB, W3JEIUN U MPUOOPOB KBAHTOBOW 3JIEKTPOHUKH, BOJOKOH-
HOM M HEJIMHEHHOM OIITHKHU,

Ymemo:

- IPaMOTHO IMOCTAaBUTh (PU3MYECKUM SKCIEPUMEHT I0 MCCIEAOBAHUIO CHEKTPaJIbHO-
JIIOMUHECUEHTHBIX, JIa3epHBIX F€HEPALMOHHbBIX, HETMHEHHO- ¥ BOJIOKOHHO-ONTUYECKUX, & TaKXKe
CUMHTWIISIUOHHBIX XapaKTEPUCTUK TBEPJOTEIbHBIX MaTEPUAIIOB;

- MIPaBWJIBHO MHTEPIPETUPOBATh U AHATIU3UPOBATH PE3YNbTATHI OTAEIbHBIX SKCIIEPUMEH-
TOB TaKOr'O poJia, a TaK)Ke CUCTEMATHU3UPOBAaTh U 00001aTh Pe3ysIbTaThl CEPUIl TAKUX IKCIIEPH-
MEHTOB C YU€TOM HMEIOIINXCS JINTEPATYPHBIX JaHHbIX;

- IOJrOTOBUTHh HAYYHYIO IMYOJIMKALINIO, JOKJIAJ Ha HAYYHOM MEPOIIPUSTHH U Pa3/esl KBa-
TU(UKaLIMOHHONW pabOThI (MaruCTepCKOM AUCCepTalun) MO pe3ysibTaTaM Takoro pojia IKCIepH-
MEHTOB.

Braoemy:

- OCHOBHOM CIIELMAJIBbHOM PYCCKO- M AHTJIOSI3bIYHOM TEPMUHOJIOTMEN, IPUMEHAEMON B TAKUX
o0JacTsIX HayKu, KaK KBaHTOBasl 3JIEKTPOHKKA, BOJJOKOHHASI U HEJIMHEMHAasl ONTHUKA, ONTHYe-
CKasi CHEeKTpOocKomnus, Gu3MKa J1a3epoB, (pusnueckas MEKTPOHUKA U ONTUKA;

- HaBBIKAMH NOUCKa B OMOIMOTEKAaX U B AJIEKTPOHHBIX pecypcax HaydHO-TEXHHUUECKON JIuTe-
paTypbl HH(POpPMAIMH 110 KBAHTOBOM 3JIEKTPOHUKE, BOJIOKOHHON M HEJIMHEWHOU ONTHKE, OIl-
TUYECKOM CHEKTPOCKOMHH, 110 COOTBETCTBYIOLIUM pa3zzaenaM (U3UKU U GU3NYECKON XuMUu
TBEPAOrO COCTOSIHUS, PU3NYECKOU PJIEKTPOHUKU, MaTepHaioBeieHNs. bbITh cIOCOOHBIM BbI-
NeUTh B OOJIBIIOM 00bEME HayuyHO-TEXHHUYECKOM MH(OpMAalMU Ba)KHbIE C TOYKH 3PEHMUS
cBoeil mpodeccnoHalIbHON JEesITENbHOCTY MOMEHTBI, HE TPATs IPU 3TOM BpeMS Ha U3ydeHUE
nH(popMaLuy, BTOPOCTENIEHHOM € 3TOM TOUKU 3PEHUSL.

- HaBbIKaMU OOIIEHHS CO CBOMMHM OYyAYIIMMM KOJUIETaMH — IPEJICTaBUTENISIMH CMEXKHBIX
npodeccuit (mpex e Bcero, PU3MKOB) C UCTOIb30BAaHUEM XOPOIIIO U3BECTHBIX UM TEPMHUHOB,
MOHATUN U KaTErOpHU.

Komnerenmun: OIIK-2, TIK-1, TIK-2, TIK-3

3. KpaTkoe cogep:kaHue QJUCHUIIUHBI:

OpHolt 3 BaxkHeWmmx chep Oyaymeit npodeccnoHalbHON AEITETLHOCTH MarucTpoB —
BBIITYCKHUKOB Kadeapbl XUMHUH U TexHosioruu kpuctaiioB PXTVY um. J[.M.MenneneeBa siBnser-
Csl pa3BUTHE U BHEIPEHUE BBICOKUX TEXHOJIOTHI B 00JIaCTH MPOU3BOACTBA MAaTEPUAJIOB ISl CO-
BPEMEHHBIX ONTUYECKUX M ONTORIEKTPOHHBIX NMPHUOOPOB. B paMkax MmoAroTOBKM MarucTpaHThI
MOJIy4aroT 00JIbIION 00beM 3HAHUN O (PU3UKO-XUMUYECKMX CBOMCTBAX TaKUX MaTEpUajIOB, Baxk-
HEHIINX TEeXHOJIOTHSIX UX MPOU3BOJACTBA, & TAKXKE O COBPEMEHHBIX METO/ax MX HCCIIEJOBaHU,
JMarHOCTUKYU U KOHTPOJISL KaYecTBa.

Bwmecre ¢ TeM, 1 MOJHOLIEHHOM, YCIIEIIHOM, OCMBICJIEHHOW W LEJIEHANPABICHHON MpPO-
(beccOHATBbHOM J1eATeNbHOCTH BBIITYCKHUKOB Kadeaphl B yKazaHHOU cdepe, a Takke JUIsl CBO-
00THOTO MX B3aUMOJIEUCTBUS C MPEACTABUTEISAIMU CMEXHBIX IpO(deccuil, BBITYCKHUKaMU JIpy-
rux BY30B marucrpantam — BbIIIyCKHUKaM Kadeapbl XUMUU U TEXHOJIOTUH KPUCTAIIIOB TpeOy-
I0TCS TaK)Ke MPOYHbIC 3HAHUSI MPUHIUIIOB pabOThl ONTHYECKUX U ONTO3JIEKTPOHHBIX MPUOOPOB
1 QU3NYECKHUX MPOIIECCOB, MPOTEKAIONINX B MPUOOpaxX B LEJIOM U B OTJCIIBHBIX KIHOUEBBIX KOM-
MTOHEHTAaX 3TUX MPUOOPOB, B YACTHOCTH.

B cBs3u ¢ 3TUM, HacTosIas AMCUUILUIMHA HAlpaBjieHa Ha BOCCTAHOBJICHUE U Pa3BUTHE Y
MarucTpaHTOB 3HAHUM 00 OCHOBHBIX (PM3MUECKUX SIBJICHMSIX M MPOIECccax, MPOTEKAIOIINUX B aK-
TUBHBIX M TACCUBHBIX 3JEMEHTAaX TBEPAOTENIbHBIX W BOJOKOHHBIX JIa3€poB, HEIMHEHHO-
ONTUYECKUX, AEKTPO-ONTUUECKIX U MAarHUTO-ONTUYECKUX YCTPOMCTB, a TAK)KE B JTIOMUHO(Opax
U cuuHTWUIITOpax. OHa BKITIOYAET B ¢€0s1 TaKHUE CISAYIOIIHNE pa3aeibl (U3HKHU:

1. OcHOBBI KBaHTOBOI MEXaHHUKH, BKIIOYas CTPOECHUE M SHEPreTUUYECKUE COCTOSHUS Of-
HO- ¥ MHOTO3JIEKTPOHHBIX aTOMOB ¥ HOHOB B BaKyyMe€ M B KOHJCHCHPOBAaHHOM BEILIECTBE, BUJIbI
B3aUMO/JICHCTBUI 3JIEKTPOHHBIX 000J0YEK ITHX aTOMOB APYT C APYroM U C OJMKAHUIIUM OKpY-
KEHUEM;
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2. OCHOBBI ONTHYECKOI CHEKTPOCKONUU COOCTBEHHBIX U MPUMECHBIX aKTUBHBIX LIEHTPOB
B TBEPJOTEIbHBIX CpelaX, BKJIIOYas, BaKHEUIINE BUAbI CIEKTPAJIbHBIX MEPEX0/I0B, UX BEPOST-
HOCTH ¥ KMHETHUKH, OCHOBHBIE THUIbI O€3bI3JydaTebHbIX B3aUMOJAECUCTBUN aKTHUBHBIX LIEHTPOB
Ipyr C OPYroM U C ONmXKallllUM OKPY)KEHUEM, BaKHEMINE CIEKTPalbHO-IIOMHUHECLIEHTHBIE
CBOMCTBA U HIOAHCHI MPUMECHBIX PeIKO3eMebHbIX 4f-MOHOB U NEpeXoIHbIX 3d-HOHOB I'PYIIIIbI
JKelesa, MOJIyYMBIINX HanboJiee IMHUPOKOe MPUMEHEHUE;

3. OcHOBBI J1a3epHOUM (U3UKH, BKIIIOYAsi MPUHIMUIT pabOThI Jla3epa U YCUIIUTENs, OCHOB-
HbI€ TUIIBI JIA3€POB, UX MIPEUMYILIECTBA U HEJOCTATKU, IOPOTOBOE YCIOBUE JIa3€PHON I'eHepaluy,
BAYKHEHIIINE MapaMeTpsl Ja3epoB U (PAKTOPHI, BIMSIOIINE HA ATH MapaMeTpbl, OCHOBHbBIE PEXKU-
MBI JIa3€pPHOM T'eHepaly U METOJbl UX JAOCTHKEHUs, METO/bl HAaKayK{ JIa3€pOB, MOJOBBIN CO-
CTaB M PacXoJUMOCTb JIA3EPHOrO JIyya, TpeOOBaHMS K JIa3epHBIM MaTepuasam;

4. OcCHOBBI BOJOKOHHOM ONTHKH, BKJIHOYAs MPEUMYIIECTBA, HEAOCTATKU U OCHOBHBIE
cdepbl MPUMEHEHUSI ONTHYECKUX BOJOKOH, KOHCTPYKIIMM M THUIbI ONTHUYECKUX BOJIOKOH, ONTH-
YECKUE XapaKTePUCTHKU BOJIOKOH, PEKHMMBI U OCOOEHHOCTH pacIpOCTPAaHEHHUS! CBETAa B HUX,
CTOMKOCTb BOJIOKOH K Pa3JIMYHbIM BO3JICHCTBUSAM, BaKHEHIIINE aKTUBHbIE U TACCUBHBIE ONTHYE-
CKUE 3JIEMEHTHI (BOJIOKOHHBIE Ja3epbl M YCHJIWTEIH, HACBHIIAIOUIUECS MOTJIOTUTENH, OpAarroB-
CKHUE 3epKaJla, COCUHUTEIN U Pa3BETBUTENN, MYJIbTUILIIEKCOPBI, ONTUYECKUE MEPEKITI0YATENHN U
TPaH3UCTOPBHL, );

5. OcHOBBI HEJIMHEHHOM U, ANEKTPO- U MarHUTO-ONTUKH, BKIItOYAsi BUABI U (PU3UUYECKYIO
CYIIHOCTb HEJIMHEHHO-ONTUYECKUX SIBJICHUHN (T€Hepalysl BICUIUX FTAPMOHUK, CI0)KEHHUE U BHIYU-
TaHUE YacTOT JIA3epHOI0 M3IIy4eHUs, TapaMeTpHuecKasi reHepalusi CBeTa, paMaHOBCKOE U Opu-
J0PHOBCKOE paccesinue, 3gdexkt Keppa, mexdazoBas MOAymsaIus, TeHEpalus OPTOTOHAILHO
MOJISIPU30BaHHOM BOJHBI U T.J., MHOTO(OTOHHBIE TIPOLECCHI), IEKTPO- U MArHUTO-ONTHYECKUX
sBiaeHui (3ddext [Tokkenbca, MUPO-, THE30- U CETHETOANCKTPUUICCKUN dPPEKTh, MarHUTOOTI-
tnyeckuil 3¢dexkr Dapanes, spdext Korrona-Myrona, snexrporupaunus). Ilpumenenue yka-
3aHHBIX 3 (EKTOB.

6. B3aUMO/ICIICTBUE YaCTHUI] BEICOKUX SHEPTUN U HOHU3UPYIOIIMX U3JTY4YEHUH C TBEPbIMU
TeJlaMH, BKJIKOYasl SIBJICHHS, BO3HUKAIOIIME MIPU TAKOM B3aUMOACHCTBHU (MOHM3ALMOHHOE TOP-
MO>KEHHE, BTOPUYHAs IEKTPOHHAs IMUCCHSI, OCTOBHAsI JIIOMUHECLICHIINS, FeHepalis TOPMO3HO-
IO PEHTI€HOBCKOTO U raMMa-U3JIyuyeHUus, XapaKTPUCTHUYECKOIO PEHTI€HOBCKOTO H3JIy4eHHUS U
OXD-31eKTpOHOB).

4. O0beM yueOHOH TUCUMIIUHBI

Kypc unraercs B 1, 2 u 3 cemectpax

. B 3aueTHBIX B akagem.
Bunel yue6HOM pabOThI
eIMHUIIAX gacax
OO0masi Tpy10€eMKOCTb AUCHUIJIMHBI 10 Y4eOHOMY 6 216
miany (mo cemecrpam) 2/2/2 72 /72172
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 85
0,94/0,94/0,5 34/34/17
Jlexuuu (JIek) 0,5 18
0,25/0,25/- 9/9/-
[Ipaxtnueckue 3ansatus (113) 1,86 67
0,68/0,68/0,5 25/25/17
CamocrositesbHas padora (CP): 2,6 95
1,06/1,06/0,5 38/38/19
KonraktHas camocrositenbHas paboTa 0,8
0,4/04/-
CamMocTosATensHOE U3YUCHUE Pa3/IeIOB JUCITUTIIHHBI 2,6 94,2
1,06/1,06/0,5 37,6 /37,6/19
JK3aMeH 1 36
-/-136
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
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-/-/04
[ToaroroBka K 3K3aMeHy 35,6
-/-/35,6
3ader c olleHKOIi/ 3a4eT ¢ OLleH-
Bua xonrpoJisi: .
KO#/ JK3aMeH
Bitb! yueHoi paboTs! B 3ageTHBIX B actponom.
eIMHUIIAX gacax
OO0masi Tpy10€eMKOCTb AUCHUIJIMHBI 10 Y4eOHOMY 6 162
JIaHy (1o cemecTpam) 2/2/2 54/54/54
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 63,75
0,94/0,94/0,5 | 25,5/25,5/12,75
Jlexuuu (JIek) 0,5 13,5
0,25/0,25/- 6,75/6,75/ -
[Ipaxtuueckue 3ansatus (113) 1,86 50,25
0,68/0,68/0,5 18,75/ 18,75/
12,75
CamocrositesbHas padora (CP): 2,6 71,25
1,06/1,06/0,5 | 28,5/28,5/14,25
KonraktHas camocrositenbHas paboTa 0,6
0,3/0,3/-
CaMoCTOSATENbHOE N3YUEHHUE PA3/IeI0B AUCHUIIIMHbI 2,6 70,65
1,06/1,06/0,5 | 28,2/28,2/ 14,25
JK3aMeH 1 27
-/-127
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTarus 0,3
-/-/03
[ToaroroBka K sK3amMeHy 26,7
-/-126,7
3ader c olleHKOIi/ 3a4eT ¢ OLleH-
Buja xonrpoJisi: .
KO#/ JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Hay4yHbIe OCHOBBI TEXHOJIOTHH MOJYYECHUS reTepo(pasHbIX IVIEHOYHBIX CTPYKTYP
¢ 32/IaHHBIMHU CBOMCTBAMI
(b1.B.[1B.02.02)

1. Heau AucuMmIMHbI — 00ydyeHUEe MarucTpoB 3HAHUSIM, YMEHUSM U HaBbIKaM HCHOJIb-
30BaHUs HH(OPMALIUU O PYHAaMEHTAIbHBIX 3aKOHOMEPHOCTSX (POPMUPOBAHUS IIICHOYHBIX
CTPYKTYp Ha OCHOBE HEOPTaHUYECKUX U OPraHMYECKUX COEAMHEHUN JUIs IPOU3BOICTBA IPpUOO-
POB DIIEKTPOHUKH.

2. B pesyabTare H3y4eHHs JMCHHUILIUHBI CTYACHT MATHCTPATYPhI 10JI7KEeH:

3uamo:

—OCHOBHbIE HEOPraHMYECKHE MaTepHallbl U WHAWBUIYyalbHbIE BELIECTBA, KOTOPbIE HC-

MOJIb3YIOTCS JJIsl TIOJIy4EHHUS] aKTHUBHBIX M MAaCCUBHBIX CJIOEB COBPEMEHHBIX IeTepodas-

HBIX IUICHOYHBIX CTPYKTYP Ul IPUOOPOB IEKTPOHUKU Pa3IMUHOTO Ha3HAUEHUS.

—OcCHOBHbIE XUMHUYECKHE U (DU3MUECKUE METOJbl MOJYYEHUs TeTepo(a3HbIX MIIEHOYHBIX

CTPYKTYP Pa3JIM4HOIO Ha3HAYECHUSI.

—Meroabl OHIAMH KOHTPOJIS COCTaBa U TOJIUIMHBI reTepo(da3HbIX IJIEHOYHBIX CTPYKTYP,

(bopMUpYEMBIX PA3ITUYHBIMU METOIAMHU.
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—Meroab! oHNalH KOHTPOIs (PYHKIMOHAIBHBIX XapaKTEPUCTUK OTAEIbHBIX CJIOEB U MHO-
TOCJIOWHBIX IreTepo(a3HbIX CTPYKTYp IS U3Aeauil (POTOHUKU U DJIEKTPOHUKH.

Ymemo:

—AHanu3upoBaTh HH(OPMALIMIO U HAa €€ OCHOBE OCYLIECTBIISITH BHIOOp MaTepHalIoB AJIs
co3gaHusl rerepodazHbIX MIIEHOYHBIX CTPYKTYpP AJIs MPUOOPOB (POTOHUKHU U SJIEKTPOHUKH
Pa3aM4HOro (PYHKIIMOHAJIBLHOTO Ha3HAYEHUSI.

—OpueHTUpoBaThCs B BHIOOpPE ONTUMAILHOIO Ha0Opa METOJOB KOHTPOJS COCTaBa U TOJI-
LIMHBI reTepoa3HbIX MJIEHOYHBIX CTPYKTYP, (POPMHUPYEMBIX pa3IMYHBIMU METOJAMH, B
pEeKHUME OHJIANH.

—OpueHTUpoBaThCsa B BHIOOPE ONTUMAIBHOTO Habopa METOJIOB OHJIAWH KOHTPOJS (QyHK-
LIMOHAJIbHBIX XapaKTEPUCTUK OT/EIbHBIX CJIOEB U MHOTOCIOMHBIX TeTepo(da3HbIX CTPYK-
TYp U1 U3J1eNUi (OTOHUKYU U 3JIEKTPOHUKU PA3IMYHOTO Ha3HAUCHHUSI.

Braoemy:

—Meronamu GopmupoBaHus rerepodasHbIX MIEHOYHBIX CTPYKTYP € TOJIIIUHAMH OT €1u-
HUIL[ HAHOMETPOB JI0 COTEH MUKPOH 7151 IPUOOPOB (POTOHUKH U IEKTPOHUKH.

—CoBpeMeHHbIMH CHOCOOaMH KOHTPOJISE COCTaBa M TOJIIIMHBI reTepo(a3HbIX MJIEHOYHBIX
CTPYKTYP, GOPMHUPYEMBIX pa3IMYHBIMU METOJIAMH, B PEKUME OHJIAMH.

—CoBpeMeHHbIMH CcHOCOOaMH KOHTPOJISI (DYHKIIMOHAJIBHBIX XapaKTEPUCTUK OTAEIbHBIX
CJIOE€B U MHOTOCJIOMHBIX I'eTepo(a3zHbIX CTPYKTYp Ui U3JEIUNA (POTOHUKU U IJIEKTPOHU-
KM, B PE)KHME OHJIAlH.

JlucuumiuHa HaueneHa Ha popmupoBanue cineayrouux komnereniuii: OIIK-2, T1K-1,
[1K-2, TIK-3.
3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Knaccugukanuss OCHOBHBIX BEILECTB, MUCHOJIb3YEMbIX MPU H3TOTOBJICHUU TeTepodasHbIX
IUIEHOYHBIX CTPYKTYp JUIsl MPUOOPOB (DOTOHUKHU U AJIEKTPOHUKH MO IMPU3HAKAM TEPMOIUUHAMU-
4ecKoU (pa3bl, arperaTHoro COCTOSIHUS, XUMHUUYECKOTO cocTaBa. MeTaibl, SBTEKTUYECKUE CILIa-
Bbl, OMHApHbIE U MHOTOKOMIIOHEHTHbIE XUMHUYECKUE COEAMHEHHUS, TBEp/Ible pacTBOphIl. IIporHo-
3UpOBaHUE (PU3UKO-XUMUUYECKHX CBONCTB XUMUYECKUX COCIUHEHHM C MCIOIb30BAaHUEM METO/A
TEPMOJIMHAMUYECKUX NTHKPEMEHTOB.

XapakTepuCTUKA METOJOB IOJIy4eHUs reTepo(a3HbIX IJICHOYHBIX CTPYKTYp IpHU HOP-
MaJIbHBIX U MOHWKEHHBIX CTATUUECKUX JIaBJICHUAX. TepMOoAMHAMUUECKHE OCOOEHHOCTH METOI0B
(dbopMUpOBaHMS CTPYKTYp Ha OCHOBE (a3 BHICOKOIO JaBiieHUs. PacTBOpHbIE U paclljiaBHbIE Me-
ToAbl (OPMUPOBaHUS TeTepo(a3HbIX MICHOYHBIX CTPYKTYp A HNpUOOpPOB (OTOHUKU M 3JIEK-
TPOHUKH PA3IMYHOTO (QYHKIIMOHAJILHOTO Ha3HAUEHHUSI.

Teopernyeckre OCHOBBI ONTHUYECKUX METOJOB M3MEPEHHUS TOJIIUH TOHKHUX IUIEHOK B JH-
HamuyeckuM pexxkume. JlazepHas unreppepomerpus Jlazepnas smauncomerpus. dotomerpus.
Meron cBeroBoro cedeHus. [Ibe30TEH3UMETPUUYECKUN METOJ OINPEIECIECHUS MAcChl PACTYyILEH
IUIEHKU. MeTo/1bl OllpeieIeHHs] TOIILUH IPOBOAALIINX (METAITIMYECKHUX) IJIEHOK.

Oco6eHHOCTH PEHTICHO(DITyOPECIIEHTHOTO METO/1a aHAIM3a COCTaBa JUIsl ONIPEIeTICHUs CO-
CTaBOB OJHOCJIOMHBIX U JABYXCJIOWHBIX MHOIOKOMIIOHEHTHBIX IJICHOK Ha Mpumepe cuctemsl Fe-
Ni-Mo/Cr.

Oco0eHHOCTH PUMEHEHHUSI METOJI0B EMKOCTHOW CIIEKTPOCKONHHU JIJIsl IPOBEICHUS OHJIAlH
n3MepeHui (QyHKIIMOHAJIBHBIX XapaKTEPUCTUK OTIEJIBHBIX CJIOEB U MHOTOCIIONHBIX rerepodas-
HBIX CTPYKTYp AJISl U3Aeiauil GOTOHUKH U 3JIEKTPOHUKU. Jla3epHO-MHIYyLIHPOBAaHHBIE METOABI U3-
MEpEHHUsI JIIOMUHECHEHTHBIX U ONTUYECKUX XapaKTEPUCTUK OTAEIbHBIX CIIOEB U MHOTOCIONHBIX
rerepoazHbIX CTPYKTYp AJIs U3JeNUNi (POTOHUKH U IEKTPOHHK.

4. O0beM yueOHOH THCHUIIUHBI
Kypc unraercs B 1, 2 u 3 cemectpax

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
SIMHULIAX gacax
OO0masi Tpy10€eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 6 216
iany (mo cemecTpam) 2/2/2 72/72/72
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KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 85
0,94/0,94/0,5 34/34/17
Jlexuuu (JIek) 0,5 18
0,25/0,25/- 9/9/-
[IpaxTuueckue 3ansatus (113) 1,86 67
0,68/0,68/0,5 25/25/17
CamocrositesbHas padora (CP): 2,6 95
1,06/1,06/0,5 38/38/19
KonrakTHas camocrositenbHas paboTa 0,8
0,4/04/-
CamMocTosATenpHOE U3YUYEHUE Pa3IeIOB AUCITUTIIMHBI 2,6 94,2
1,06/1,06/0,5 37,6/37,6/19
JIK3aMeH 1 36
-/-/36
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,4
-/-/0,4
[ToaroroBka K 3K3aMeHy 35,6
-/-/35,6

Buja koHTpoJs:

3ayeT ¢ OLIEHKOI/ 3a4€eT ¢ OLleH-
Ko/ JDK3aMeH

. B 3ageTHBIX B actponom.
Bunel yue6HOM paboThI
eIMHUIIAX gacax
OO0masi Tpy10eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 6 162
JIaHy (1o cemecTpam) 2/2/2 54/54/54
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 63,75
0,94/0,94/0,5 | 25,5/25,5/12,75
Jlexuuu (JIek) 0,5 13,5
0,25/0,25/- 6,75/6,75/ -
[IpaxTuueckue 3anstus (113) 1,86 50,25
0,68/0,68/0,5 18,75/ 18,75/
12,75
CamocrositesbHas padora (CP): 2,6 71,25
1,06/1,06/0,5 | 28,5/28,5/14,25
KonraktHas camocrositenbHas padboTa 0,6
0,3/0,3/-
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B IUCHUIIIMHBI 2,6 70,65
1,06/1,06/0,5 | 28,2/28,2/ 14,25
JK3aMeH 1 27
-/-127
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,3
-/-/0,3
[ToaroroBka K 3K3aMeHy 26,7
-/-126,7

Bujx koHTpoJs:

3ayeT ¢ OLIEHKOM/ 3a4eT ¢ OLleH-
Ko/ JDK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«CoBpeMeHHbIE POOJIeMbl XHMHYECKOI TEXHOJOTMH MOHOKPHUCTAJIJIOB
JJISl FOBEJIMPHOM NMPOMBIILJIEHHOCTH»
(b1.B./1B.02.03)
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1. Hean aucuumiauHbl — oOydeHUE CTYIEHTOB MAarucTparypbl 3HaHUSAM, YMEHHSIM U
HaBBIKAM HEOOXOAMMBIM IS JaJIbHEWIIeH HaydHOW W MpoeCCHOHAIBHOU NEATCIbHOCTH B
FOBEJIMPHON MTPOMBIIIIIEHHOCTH.

2. B pe3ynbrare u3yuyeHus: JUCUMILIMHBI aCIUPAHT JOJDKEH:

3nams:

— Mertozb! IPOU3BOJICTBA IOBETUPHBIX MOHOKPHCTAILIIOB

—  @Ou3UKO-XMMHUYECKUE 3aKOHOMEPHOCTU POCTA OBEIMPHBIX MOHOKPUCTAIIJIOB

— HoBble u nepcneKkTUBHbBIE IOBEIUPHBIE MAaTEPHUAIIBI

— TexHOJIOTHI0 TPOU3BOACTBA U3IEIUN IOBEIIMPHOM IPOMBIIIIIEHHOCTH

Ymemo:

- MoaenupoBath MpoLecchl pocTa I0BEITUPHBIX MOHOKPHUCTAILIIOB

- BinonHATh PU3MKOXUMUYECKUE pacYEThl IPOIIECCOB POCTa MOHOKPUCTAIIIIOB

Braoemo nasvikom:

- MIPOBEJIEHUS SKCIIEPUMEHTAIBHBIX PabOT MO MPOU3BOJICTBY IOBEIUPHBIX MOHOKPHUCTA-
JI0B

Juctunnuna HaneneHa Ha QgopmupoBanue cieayronux kommereHmuit: OITK-2, TTK-1,
[1K-2, TIK-3.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue B nmpobiiemartuky. Llenu u 3agaun pocta 0BEIHPHBIX MOHOKPHUCTALIOB. PuU3M-
KO-XMMMYECKHE OCHOBBI IPOILIECCOB CUHTE3a IIUXTHI U POCTAa MOHOKPHUCTAILUIOB. MoienupoBaHue
MIPUPOHBIX MPOILIECCOB KPUCTANIOOOpa30BaHUsl. DKCIEpUMEHTalbHasl U TEXHUYECKasi MUHEpa-
JIOTHUS ¥ TIETPOJIOT U

PacninaBHple MeTOABI pOCTa IOBETUPHBIX MOHOKPUCTAIOB. YCIIOBHSA, OCOOCHHOCTH,
(bu3XUMUS IPOLECCOB, 00LIME CBeIeHUs 00 anmnapaTHOM COIPOBOKIECHUMU. .

PactBop-pacmiiaBHble MeTOABI pOcCTa. YCIOBHUS, 0COOEHHOCTH, (PU3XUMHUS IMPOLIECCOB,
anmnapatypa 1 ocHacTka. OCOOEHHOCTH MaccolepeHoca B paciljiaBax.

['unporepmanbHble METOJBI pOCTa. YCIOBHS, OCOOEHHOCTH, (U3XUMHSI IPOLECCOB M
o0opynoBaHue JUIsl TUIPOTEPMAIIBHOTO IIpoliecca. AKTUBATOPhI pacTBOPa U MX PoJib B Mpoliecce
pocra.

XUMHYECKHE METOJbl CUHTE3a IOBEJIUPHBIX MaTepuajoB (Ha IpUMepe omnajia, MajaxuTa
1 6Upro3bl). MexaHu3M MPOLECCOB MOITY4YEHUsI HOBBIX MaTepUaoB.

Xumuaeckoe TpasiieHne. OcOOEHHOCTH, aCIIEKTHI, TPOOJIEMBI.

HoBele 1 HETpaJUIIMOHHbIE IOBEIMPHbIE MAaTEPUAJIbL.

Crekia ¥ CTEKJIOKPUCTANIMYECKUE MaTepUasibl. T€XHOIOrUsl BapKu CTEKJIA, 0COOEHHO-
cTH, (uzxumus npoueccoB. [Ipoiecchl kKpucTaiM3anuu B cTeKiIax. MexaHu3Mm, 0COOEHHOCTH,
(hbaKkTOpHI BIMSIONINE HA TTPOIIECCHI.

[TonumepHbie U KOMIO3UTHBIE MaTepuaibl. OCHOBHbIE MPEACTABICHUS, TEXHOJIOTHS T10-
Jy4eHUS U3JEIUNA U3 OJTUMEPOB U KOMIIO3UTHBIX MaTepUajIoB , 0COOEHHOCTH U MPOOIEeMbI IIPO-
M3BO/JICTBA.

BBeneHue B TEXHOIOTHIO IOBEJIMPHOTO MPOU3BOJICTBA U €I0 XUMUYECKUE ACTIEKTHI.

Mertannnueckue Matepuaibl. YucTble MeTabl, CIUIaBbl 0JIArOPOIHBIX M HEOIArOPOAHBIX
MeTaiioB. Jlnarpammsel cocTosiHus criiaBoB. /[Byx¢a3Hble M TpOWHbIE CHUCTEMbl. XUMHUYECKHE
BEIIECTBA MPUMEHSEMBIE B IOBEIMPHOM MPOU3BOJACTBE. OCHOBHBIE ATAIbl U CTAJAUU MOJTOTOBH-
TenbHBIX paboT. Becwkl u onpenenenue Beca. [IpoOupHbIi aHann3 OIaropoJHBIX METAIIOB U
crutaBoB. TexHonoruu nuths. [Iponecc 3aTBepaeBanus pacruiaBa. CymHOCTh Ipolecca aedop-
Manuu MeTaiuioB. [IpokaTka u BosioueHue. ['mOka. [laiika. ["anbBaHOTexXHUKA. ['anpBaHUUYeCKHe
MIPOLIECCHI U TEXHOJIOTHSI FalbBAHUYECKUX TOKPBITHIA.

4. O0beM yueOHOMH TUCHMILTHHBI

Kypc unraercs B 1, 2 u 3 cemectpax

. B 3auerHbIx B akanewm.
Bunel yue6HOM paboThI
SIMHULIAX gacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eOHOMY 6 216
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miany (mo cemecrpam) 2/2/2 72 /72172
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 85
0,94/0,94/0,5 34/34/17
Jlexuuu (JIek) 0,5 18
0,25/0,25/- 9/9/-
[IpaxTuueckue 3anstus (113) 1,86 67
0,68/0,68/0,5 25/25/17
CamocrositesbHas padora (CP): 2,6 95
1,06/1,06/0,5 38/38/19
KonrakTHas camocrositenbHas padboTa 0,8
0,4/04/-
CamMocTosATeTbHOE U3YUYCHUE PA3ICTIOB JUCITUTIIIHHBI 2,6 94,2
1,06/1,06/0,5 37,6/37,6/19
JK3aMeH 1 36
-/-/36
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,4
-/-/04
[ToaroroBka K 3K3aMeHy 35,6
-/-/35,6

Buja koHTpoJs:

3ayeT ¢ OLIEHKOI/ 3a4€eT ¢ OLleH-
Ko/ JDK3aMeH

. B 3ageTHBIX B actponom.
Bunel yue6HOM paboThI
eIMHUIIAX gacax
OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 6 162
IJIaHy (1o ceMecTpam) 2/2/2 54/54/54
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,4 63,75
0,94/0,94/0,5 | 25,5/25,5/12,75
Jlexuuu (JIek) 0,5 13,5
0,25/0,25/- 6,75/6,75/ -
[IpaxTuueckue 3ansatus (113) 1,86 50,25
0,68/0,68/0,5 18,75/ 18,75/
12,75
CamocrositesabHas padora (CP): 2,6 71,25
1,06/1,06/0,5 | 28,5/28,5/14,25
KonrakTHas camocrositenbHas paboTa 0,6
0,3/0,3/-
CaMoCTOSATENbHOE N3YUEHUE PA3/IeI0B AUCHHUIIIMHbI 2,6 70,65
1,06/1,06/0,5 | 28,2/28,2/14,25
JK3aMeH 1 27
-/-127
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,3
-/-/0,3
[ToaroroBka K 3K3aMeHy 26,7
-/-1/26,7

Bujx koHTpoJs:

3ayeT ¢ OLIEHKOI/ 3a4eT ¢ OLleH-
Ko/ JDK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI

«®Du3nyeckasi XMMHUsi MaTepPHAaJIOB IJIsI MOHOKPUCTAJJIOB
Pa3IUYHOr0 (PYHKIMOHAJIHLHOT0 HA3HAYEHUSD)
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(b1.B./1B.03.01)

1. Heau AucuMuIMHbI — 00y4yeHUE aCIUPAaHTOB 3HAHUSIM, YMEHUSM U HaBbIKaM UCIOJIb-
30BaHUs MH(pOpMaLIUY, ee 00padOTKU U UHTEPIIPETALIH, a TAK)KE IPAKTHUECKOE OCBOEHHUE CO-
BPEMEHHBIX METOJIOB UCCIIEI0BAaHUI MOHOKPHUCTAIUIOB Pa3IMuHOr0 (PyHKIMOHAIBHOIO Ha3HaYe-
HUSL

2. B pe3yabTaTe H3yyeHUs] JUCHUILUINHBI ACIIUPAHT J0JI/KEH:

3nams:

— CoBpeMeHHble MHGOPMAMOHHbBIE 0a3bl JaHHBIX, COJAEPXKAIINX (PU3NKO-XUMUUYECKHE Xapak-
TEPUCTUKU BEUIECTB, HAa OCHOBE KOTOPBIX (DOPMHUPYIOTCS MOHOKPHUCTAJLIOB Pa3IMYHOTO
(YHKIIMOHAJIBHOTO Ha3HAUEHUSI.

— Bo03MOXHOCTH YMCIEHHOTO MOJAETUPOBAHUA AuarpaMM (a3zoBbIX PaBHOBECHM MHOTOKOMIIO-
HEHTHBIX CHCTEM.

— CoBpeMEeHHBIE CHUCTEMbI CKaHUPYIOIIEH 3JEKTPOHHON MHUKPOCKOIHHU, UX XapaKTEPUCTUKH U
BO3MOXHO PELIEeHUs TeX WIN WHBIX 3ajjay M0 aHaJIN3y MOP(OJIOTHH.

— CoBpeMeHHbIE anmnapaTHble PelIeHus I UCCIIeIOBaHUI CTPYKTYphl U (a30BOro cocraBa Ma-
TEpHaJIOB METOJaMU PEHTI€HOBCKOM Audpakuuu

— DKCHEepHUMEHTalIbHbIE METOJbl HCCIEAOBAHUSA CHEKTPAJIbHO-TIOMUHECIICHTHBIX XapaKTepu-
CTHUK MOHOKPHUCTAJIJIOB Pa3IM4HOr0 (yHKIIMOHATIBHOIO Ha3HAYCHUS

Ymemo:

— W3Bnekars uHGOpMAIHIO O HU3UKO-XUMHUECKUX XapaKTEPUCTUKAX BEIIECTB, HA OCHOBE KO-
TOPBIX (POPMHUPYIOTCS MOHOKPUCTAILIBI Pa3IMYHOIO (YHKIIMOHAJIBLHOIO Ha3HA4YEeHMs], COBpe-
MeHHbIe 0a3 JaHHBIX OTEYECTBEHHBIX U 3apYOEkKHBIX IPOU3BOIUTEINIEH.

— @opMUpOBaTh MAKET BXOJHBIX SKCIIEPUMEHTANIbHBIX JaHHBIX B Pa3IMYHbIE CUCTEMbI YHCIICH-
HOT'O MOJIEJIMPOBAHMUS JUIsl paci€Ta MHOTOKOMIIOHEHTHBIX UarpaMm (a30BbIX paBHOBECHIA.

— [loaroTtaBnuBarh 00pa31bl AJIs MPOBEAEHUS SIEKTPOHHO-MUKPOCKOIMUECKOTI0 aHaInu3a U UH-
TEPHPETUPOBATH PE3YIbTATHI IPOBEJCHHOIO MOP(OJIOrHUECKOT0, HIEMEHTHOTO aHAJIU30B.

— [loaroraBnuBarh, IPOBOAUTH CHEMKY M IPOBOJAUTH KOJIMYECTBEHHBIM aHaiM3a CIEKTPOB
PEHTT€HOBCKOM AU(paKLiyi MOHOKPUCTAIJIOB Pa3IMYHOT0 (PYHKIIMOHAIBHOIO Ha3HAYECHHUS.

— TloxaroraBnuBaTh 00pa3Ilbl, MPOBOAUTH CHEMKY U KOMITBIOTEPHYIO 00pabOTKy CIEKTpOB (o-
TOJIFOMUHECLIEHIINY, KOMOWHAIMOHHOTO pPacCesHUsl CBETA, ONTUYECKOTO IOTJIOIIEHUS B BH-
Mo 1 K oGmnactu.

Braoemy:

— HaBpixkamu paboThl ¢ COBPEMEHHBIMU UH()OPMALIMOHHBIMU peCypcaMy B 00JIaCTH XpaHEHUs
1 00pabOTKU TaHHBIX MO PU3UKO-XUMUYECKUM XapaKTEpUCTUKaM BELIECTB, HA OCHOBE KOTO-
PBIX GOPMUPYIOTCS MOHOKPUCTAIIOB Pa3IMYHOIO (YHKIIMOHAJIBHOTO Ha3HAUYEHUS,

— CoBpeMEeHHBIMU METOJAMM aHaiu3a MOP(OIOrHH, CTPYKTYphI, (a30BOr0 U 3JIEMEHTHOTO
COCTAaBOB MaTE€pUaAIOB Ha OCHOBE KOHJCHCUPOBAHHBIX (Da3 MHAMBUAYAJIbHBIX BEIIECTB U XU-
MHUYECKUX COCIUHEHUN.

JucuumiuHa HaueneHa Ha popmupoBanue cineayrouux komnereniuii: OIIK-3, OIIK-5,
[IK-1, TIK-2, T1K-3.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:

CoBpemeHHble HH()OPMALIMOHHBIE CUCTEMBI 10 PU3UKO-XMMUYECKUM CBOIICTBaM MaTepua-
JIOB JI71s1 U3TOTOBJIEHNS MOHOKPUCTAIIJIOB PA3IMYHOTO (PYHKIIMOHAJIBHOTO Ha3HAUEHUSI.

CoBpeMeHHbIE CUCTEMBI YMCIEHHOTO MOJIEIMPOBAHMS AUAarpaMM (a3oBbIX PaBHOBECUH U
UX UCIOJIb30BaHUE JJISl BbIOOpA YCIOBUN MOJIYYEHHS MOHOKPHUCTAJUIOB PA3IMYHOTO (PYHKIHO-
HaJIbHOTO Ha3HAYCHHUSL.

DKCIepUMEHTANIbHbIE METO/Ibl UCCIIEIOBAHUS MAaTEPUAIOB 3JEKTPOHHOM TEXHUKHU U TeTe-
poda3HbIX MIEHOYHBIX CTPYKTYpP C MOMOILBIO 3JIEKTPOHHOW MHKpOcKomuu. Bo3moxHocTH co-
BPEMEHHBIX CKAHUPYIOLIUX AJIEKTPOHHBIX MUKPOCKOIIOB C PA3JIMYHBIMU CHCTEMaMu (OPMHUPO-
BAaHUS SHEPreTU4ecKuX NydykoB. OcoOeHHOCTH MaTeMaTH4ecKoid oOpaOOTKM CUTHAJIOB 3J€K-
TPOHHBIX M MOHHBIX CHUCTEM aHajlu3a MOBEPXHOCTH MaTepHasioB. Meroapl aHanu3a (a3oBoro,
CTPYKTYPHOTO M 3JIEMEHTHOI'O COCTaBa B COBPEMEHHBIX CUCTEMaX CKaHUPYIOLIEH 3JIEKTPOHHON

63



MUKpocKonHHU. OCOOEHHOCTH MPUMEHEHMSI PEHTTeHO-(PIyOPECLIEHTHOIO aHaju3a B peXuMax
SHEPro-IUCIEPCUOHHOTO U BOJHOBOTO W3MEPEHUSI.

CpaBHUTENbHBI aHAJIU3 BO3MOKHOCTEH COBPEMEHHBIX CUCTEM PEHTT€HOBCKOM AU(PPaKIINH.
Oco0OeHHOCTH MTPOrpaMMHOT0 o0ecrieueHue i 00paboTKU pe3yabTaToB AUPPAKTOrpaMM KpH-
CTAJUTMYECKUX OOBEKTOB.

DKCIepUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUSI CIIEKTPAIbHO-TIOMUHECIICHTHBIX XapaKTepH-
CTHUK MOHOKPHUCTAJIOB JUIsl GOTOHUKHU U 3JIEKTPOHUKU. MaremaTuueckast o0paboTKa CreKTpalib-
HBIX ¥ CIIEKTPAIbHO-KHHETHYECKUX JaHHBIX. [[pUYMHBI YIIUPEHUS CTIEKTPOB JTIOMHUHECIICHIINN —
OJIHOpOAHOE U HeoaHopoaHoe ymupenue. llltapkoBckoe pacuieruienue aUHANA. CHEKTpsl JIio-
MUHECHEHIIUM MHOTOIIEHTPOBBIX MaTepuasoB. PazinoxeHne ciekTpoB Ha JIeMEHTapHbIE KOMIIO-
HeHThl. OT/eneHNe JUHUN ILTaPKOBCKUX KOMIIOHEHT OJIHOTO IIEHTpa OT JIMHUM, 00pa30BaHHbIX
Pa3HBIMU IICHTPAMHU CBEYCHUSI.

Kuneruka 3aTyxaHusl JIIOMHUHECLEHLIMM, pa3pelIEHHbIE M HEpa3pEIICHHbIE MEePeXObl.
BnusiHre Ha KMHETHKY KOOTIEPAaTHBHBIX IPOIIECCOB W MOH-MOHHOTO B3aUMOJCWCTBUS. BimsHue
Ha KMHETUKY TEMIIEpaTypHOro, KOHIIEHTPALIMOHHOTO U MPUMECHOT'O TYLLEHUS JTIOMUHECLEHIIUH.
Pacuer kBanTOBOTO BBIXOAA. IlOCTpOEHME KMHETHYECKMX KPHUBBIX M pacueT BPEMEHHU KH3HH
CJIOHBIX, MHOTOLIEHTPOBBIX JIIOMUHO(OPOB.

4. O0beM yueOHOMH THCHMILTHHBI

. B 3auetHbIx B akagem.
Buner yue6HOM paboThI
eIMHUIIAX yacax
OO0uasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 5 180
(mo cemecTpam) 2/3 72/108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 34
0,47/0,47 1717
[IpaxTuueckue 3ansatus (113) 0,94 34
0,47/0,47 17/17
CamocrositesbHas padora (CP): 2,06 74
0,53/1,53 19/55
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCLUIIIMHbI 2,06 74
0,53/1,53 19/55
JK3aMeH 2 72
1/1 36/36
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,8
0,4/0,4
[ToaroroBka K sK3ameHy 71,2
35,6/35,6
Bua konTpoJsn: JK3aMeH/JK3aMeH
Bitb! yueHoi paboTs! B 3agetnsix | B actpoHOoM.
eIMHUIIAX yacax
OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 5 135
(mo cemecTpam) 2/3 54/81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 25,5
0,47/0,47 12,5/12,5
[Ipaxtuueckue 3ansatus (113) 0,94 25,5
0,47/0,47 12,5/12,5
CamocrositesabHas padora (CP): 2,06 55,5
0,53/1,53 14,25/41,25
CaMoCTOSATENbHOE N3YUYEHHUE PA3/IeIOB AUCHUIIIMHBI 2,06 55,5
0,53/1,53 14,25/41,25
JK3aMeH 2 54
11 27/27
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KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,6
0,3/0,3
[ToaroroBka K 3K3aMeHy 53,4
26,7/26,7
Bua konTpoas: JK3aMeH/JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI

«Pusnveckasi XuMHA MaTEpHaJI0B I reTepO(ba3H1)1x IJICHOYHBIX CTPYKTYP

Pa3JIMYHOr0 (PYHKIHOHAIHLHOTO HA3HAYEHHS»
(b1.B./1B.03.02)

1. Heau aucHUIUIMHBI — OOy4eHHE aCHUPAHTOB 3HAHUSAM, YMEHUSM U HaBbIKaM HC-
0JIb30BaHMs HH(pOpMaLny, ee 00pabOTKK M MHTEPIIPETALNU, a TAK)Ke MPAKTUYECKOE OCBOCHUE
COBPEMEHHBIX METOJ0B UCCIIEOBAHUN reTepoda3HbIX IUIEHOYHBIX CTPYKTYP Pa3indyHOro (PyHK-
LMOHAJILHOTO Ha3HAYEHUS.

2. B pe3yabTaTe H3yYeHUs] JUCHUILINHBI ACIIUPAHT [0JI/KEH:

3uamo:

CoBpemennble  WHGOPMAIMOHHBIE 0a3bl  JAHHBIX, COJEpKamux  (HU3UKO-
XUMUYECKHAE XapaKTEPUCTHKU BEIIECTB, HA OCHOBE KOTOPHIX (POPMHUPYIOTCS TeTe-
poda3HBIX TUICHOYHBIE CTPYKTYPBI U3/IETHH JIEKTPOHUKH.

Bo3MOXXHOCTH YMCIIEHHOTO MOJICTUPOBAaHUS Auarpamm (ha30BbIX PABHOBECUH MHO-
TOKOMIIOHEHTHBIX CUCTEM.

CoBpeMEHHBIC CUCTEMBI CKAHHPYIOMICH JIEKTPOHHOW MUKPOCKOIHH, UX XapaKTe-
PUCTUKH ¥ BO3MOYKHO PEIICHUS TEX UM UHBIX 33/1a4 TI0 aHAJIN3Y MOP(OJIOTHH.
CoBpeMeHHBIC anmapaTHbIE PEIICHUs IS MCCIEIOBAHUN CTPYKTYpHI U (Pa3oBOTO
COCTaBa MaTEepHAJIOB METOJJaMU PEHTT€HOBCKOM TU(PpaKIIuu

DOKCHepUMEHTAIBHBIE METO/bl MCCIEAOBAHUS CIIEKTPATbHO-JTFOMHUHECIIEHTHBIX Xa-
PaKTEpUCTUK OOBEMHBIX, MOTUKPUCTATUNIMYECKIX U TOHKOTUICHOYHBIX MaTepHaJIoB

Ymems:

N3Bnekarp uHGOpMANHMIO O (PU3UKO-XMMUYECKUX XapaKTEPUCTHUKAX BEIIECTB, Ha
OCHOBE KOTOPBIX (hopMHUPYIOTCS reTepoda3HbIX IJICHOYHBIE CTPYKTYPHI HU3ACIUN
ANIEKTPOHUKHU, COBPEMEHHBIE 0a3 JaHHBIX OTCUECTBEHHBIX M 3aPYOCIKHBIX MPOU3BO-
JIIUTEIIEH.

DopMHUPOBATH MAKET BXOIHBIX SKCTICPUMEHTAIBHBIX TAaHHBIX B PA3JIUYHBIC CUCTEMBI
YUCJICHHOTO MOJICTMPOBAHMS ISl pacueTa MHOTOKOMIIOHEHTHBIX auarpamMm (aszo-
BBIX PAaBHOBECUH.

[ToaroraBmmBath 00pa3ibl A MPOBEACHUS IEKTPOHHO-MHUKPOCKOIIMYECKOTO aHa-
JU3a ¥ UHTEPIPETUPOBATH PE3YJIbTATHI MPOBEACHHOTO MOP(OJIOTHUECKOTO, dJie-
MEHTHOTO U ()a30BOT0 aHAJIN30B.

[loaroraBimmBath, MPOBOJUTH CHEMKY M TPOBOIUTH KOJIMYECTBEHHBIM aHaIu3a
CIEKTPOB PEHTTEHOBCKOW JU(PPAKIIUU TOPOMIKOBBIX KPUCTATUTMYECKUX U amMopd-
HBIX MaTepUaJIOB.

[ToaroraBmmBath 00pa3Ilel, IPOBOIUTH CHEMKY U KOMITBIOTEPHYIO 00paOOTKY CIEK-
TPOB (POTOTFOMUHECIICHIINH, KOMOMHAITMOHHOTO PACCESHHS CBETA, ONTUYECKOTO T10-
riomenns B Buaumon u UK obmactu.

Braoemw:

— HaBsikamu paboThl ¢ COBpeMEHHBIMU WH(DOPMAIIMOHHBIMHU peCypcaMH B 00JIACTH XpaHEHUS
1 00pabOTKM TaHHBIX 10 (GU3UKO-XUMHUECKIM XapaKTEPUCTUKAM BEIIECTB, HA OCHOBE KOTO-
pBIX hopMuUpyrOTCs TeTepo(a3HBIX TICHOYHBIE CTPYKTYPhI U3/ICTUHN AIEKTPOHHKH,

— CoBpeMEeHHBIMH METOJaMHU aHaiu3a MOpP(OJIOTHHU, CTPYKTYpHI, (a30BOTO U DJIEMEHTHOTO
COCTaBOB MaTEpHUAJIOB HA OCHOBE KOHJICHCUPOBAHHBIX (ha3 MHIMBHUIAYAIHHBIX BEIIECCTB U XU-
MHUYECKUX COCTHHEHUMN.
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JucuumiuHa HareneHa Ha GopmupoBanue cienyromux komnerenuuid: OIIK-3, OIIK-5,
[1K-1, I1K-2, TIK-3.

3. KpaTkoe coaep:kaHue TUCHUIINHBI:

2-3 cTpaHUIIBI

CoBpemeHHble HH(DOPMALIMOHHBIE CUCTEMBI 110 (PU3MKO-XMMUYECKUM CBOIICTBaM MaTepua-
JIOB JIJIs1 U3TOTOBJIEHUS TeTepo(a3HbIX CTPYKTYP Pa3INnYHOro (PyHKIIMOHAILHOTO Ha3HAUEHUS.

CoBpeMeHHbIE CUCTEMBI YMCIIEHHOTO MOJIEIMPOBAHMS AUAarpaMM (a3oBbIX PaBHOBECUH U
UX MCIIOJIb30BaHUE JJIsl BBIOOpA YCIIOBUM MOJIydeHUs reTepoda3HbIX TOHKOIUIEHOUHBIX CTPYKTYP
Pa3aM4HOro (PyHKIIMOHAJIBLHOTO Ha3HAYEHUSI.

DKCIepUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUSI MAaTEPUAIOB 3JIEKTPOHHOM TEXHUKHU U TeTe-
poda3HbIX MIEHOYHBIX CTPYKTYpP C MOMOILBIO 3JIEKTPOHHOW MHUKpOcKonmuu. Bo3moxHocTH co-
BPEMEHHBIX CKAHHUPYIOLIUX JIEKTPOHHBIX MUKPOCKOIIOB C Pa3JIMYHBIMU cUCTeMaMu (popMHpO-
BAaHUS SHEPreTU4ecKuX Ny4ykoB. OcoOeHHOCTH MaTeMaTH4ecKod oOpaOOTKM CUTHAJIOB 3J€K-
TPOHHBIX M MOHHBIX CHUCTEM aHajlu3a MOBEPXHOCTH MaTepHasioB. Meroapl aHanu3a (a3oBoro,
CTPYKTYPHOTO M 3JIEMEHTHOI'O COCTaBa B COBPEMEHHBIX CHCTEMaX CKAaHHUPYIOLIEH 3JIEKTPOHHOMN
MUKpocKonHu. OCOOEHHOCTH NPUMEHEHHS] PEHTI€HO-(PIyOPECLIEHTHOIO aHaju3a B peXuMax
SHEPro-IUCIEPCUOHHOTO U BOJHOBOTO W3MEPEHUSI.

CpaBHUTENIbHBI aHAJIU3 BO3MOKHOCTEH COBPEMEHHBIX CUCTEM PEHTT€HOBCKOM AU(PPaKIINH.
OcoOeHHOCTH MTPOrpaMMHOT0O olecrieueHue yis 00paboTKU pe3yabTaToB AudpakTorpamm Kpu-
CTAJUTMYECKUX, aMOP(HBIX 1 HAHOPA3MEPHBIX OOBEKTOB.

DKCcIepuMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUSI CIIEKTPAIbHO-TIOMUHECIICHTHBIX XapaKTepH-
CTUK OOBEMHBIX, MOJUKPUCTAIUIMYECKUX U TOHKOILJICHOYHBIX MaTepuanoB JUisi (OTOHUKU U
ANIeKTpOHUKU. MaTtemaruueckass 00pabOoTKa CIIEKTPAIbHBIX U CIEKTPaIbHO-KMHETUYECKUX JaH-
HbIX. [IpUYMHbI yIIUPEHUS CIIEKTPOB JIIOMUHECUEHIIUN — OJTHOPOJHOE U HEOIHOPOJHOE YIIHpe-
Hue. llltapkoBckoe pacuierienue JuHUE. CHeKTphl JTIOMUHECHIEHIIMM MHOTOLIEHTPOBBIX Mare-
puasioB. Pa3noxeHue CIEKTpOB Ha 3J€MEHTAapHble KOMIOHEHThl. OTleNeHne JIUHUN ITapKOB-
CKUX KOMIIOHEHT OJTHOTO LIEHTpa OT JIMHUI, 00pa30BaHHBIX Pa3HBIMU LIEHTPAMU CBEUCHHUSI.

Kunernka 3aTyxaHusl JIIOMHMHECLEHLIMM, pa3pelIEHHbIE M HEpa3pEIICHHbIE MEePeXObl.
Bnusinue Ha KMHETHKY KOONEPAaTUBHBIX MPOLECCOB U MOH-MOHHOTO B3auMOJeicTBus. BnusHue
Ha KMHETUKY TEMIIEpaTypHOro, KOHIIEHTPALIMOHHOTO U MPUMECHOT'O TYLLEHUS JIFOMUHECLEHIIUH.
Pacuer kBanTOBOrO BBIXOJA. [lOCTpOEHHME KHMHETHMUECKHMX KPUBBIX M pacueT BPEMEHU >KHU3HU
CJIOHBIX, MHOTOLIEHTPOBBIX JIIOMUHO(DOPOB.

4. O0beM yueOHOMH THCUMTIIHHBI

. B 3auerHbIx B akagem.
Bunel yue6HOM paboThI

€IMHULIAaX yacax

OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 5 180
(mo cemecTpam) 2/3 72/108

KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 34
0,47/0,47 17,17

[IpaxTuueckue 3anstus (113) 0,94 34
0,47/0,47 17/17

CamocrositesbHas padora (CP): 2,06 74
0,53/1,53 19/55

CaMoCTOATENbHOE N3YUYEHHUE PA3/IEI0B AUCLUUIIIMHbI 2,06 74
0,53/1,53 19/55

JK3aMeH 2 72
11 36/36

KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,8
0,4/0,4

[ToaroToBka Kk 3K3aMeHy 71,2

35,6/35,6
Bua konTpoasn: JK3aMeH/JK3aMeH
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. B 3auernbix | B actpoHom.
Bunel yue6HOM paboOThI
eIMHUIIAX qacax
OO0uasi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 5 135
(mo cemecTpam) 2/3 54/81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 25,5
0,47/0,47 12,5/12,5
[IpaxTuueckue 3ansatus (113) 0,94 25,5
0,47/0,47 12,5/12,5
CamocrositesbHas padora (CP): 2,06 55,5
0,53/1,53 14,25/41,25
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 2,06 55,5
0,53/1,53 14,25/41,25
JK3aMeH 2 54
11 2727
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,6
0,3/0,3
[ToaroroBka K 3K3aMeHy 53,4
26,7/26,7
Bua konTpos: JK3aMeH/JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«/IlMarHocTUKa M KJIACCH(PUKALUA TEXHHIECKUX
U I0BEJMPHBIX MOHOKPHCTAJLIOB (T€eMMOJIOT U )»
(b1.B./1B.03.03)

I. Heau mucuMnjMHbl — OOyY€HUE CTYJEHTOB MarucTpaTypbl OCHOBHBIM 3HAHUSM B
00JacTH IOBEJIMPHBIX MOHOKpPUCTAIAX € MO3UIMU (PU3XUMUU TBEPJOTO Teia U reMMmosioruu. B
paszenax IUCUMIUIMHBI PACKPBIBAIOTCSI OCHOBHBIE ITOHATHS N'€MMOJIOTH KaK HayKH O FOBEIUPHBIX
KaMHSIX, JJaHbl pa3JInyHble THUIbI KJacCU(UKAUUNA (r€eMMOJIOTUYECKas, TPOMBIIIJICHHASI, TEXHO-
JIoTUYecKasi u Jp.), IpUBEIEHbl OCHOBHBIE METObI JUArHOCTUKU U U3YUYEHHUS MPUPOIHBIX MOHO-
KPHUCTAJUIOB, JAaHO AECTAIIBHOE ONMCAHUE IPUPOJHBIX MOHOKPHCTAIUIOB B COOTBETCTBUH C COBpE-
MEHHOU cucTeMaTtukoi. B nponoimkeHnn nporpaMmmbl 00y4eHHsI OCYILECTBIISETCS IEPEX0]] B U3-
JIO)KEHUU MaTepuaja Kypca OT IPHUPOJHBIX K TaK Ha3bIBAEMbIM MOJIUGUIMPOBAHHBIM (006Jaro-
POKEHHBIM) MPUPOJHBIM U UCKYCCTBEHHBIM MOHOKPHCTAJUIAM M MaTepuayiaM. 3/1eCh MOKa3aHbl
KpaTKO OCHOBHbIE METOJIbl 00JIarOpa’kMBaHUsL, a TaK K€ PAaCCMOTPEHBI MPUMEPHI MOAUPHUITHPO-
BAHHBIX MPUPOJHBIX U HCKYCCTBEHHBIX MATEPHAIOB HALIECIUIMX B HACTOSIIEE BPEMS LIUPOKOE
IIPUMEHEHHE. B 3aKIIFOYeHNH JUCUUIUIMHBI PAaCCMOTPEHBI UCKYCCTBEHHBIE MaTEPHAJIbI, SIBIISO-
[IMeCs aHAJIOTaMM IPUPOJIHBIX MOHOKPHUCTAIUIOB. Bee TeMBI pa3fenoB Kypca IOCIeI0BATEIBHO
B3aMMOCBSI3aHBI.

B pesynbrate mM3ydeHHs AMCLMIUIMHBI CTYJECHTBI MarucTparypbl JOJDKHBI UMETh IPel-
CTaBJICHUE O €€ LEeJISIX, 3aJjauax, 00beKTax U METo/1aX UCCIeA0BAHUM MPUPOIHBIX U UCKYCCTBEH-
HBIX MOHOKPHCTAJIOB.

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI CTYACHT MATHCTPATYPhI 10JI7KEeH:

3nams:

- COBPEMEHHBIE METObI UCCIEAOBAHUSA U AUATHOCTUKN FOBEIUPHBIX KAMHEH.

- 0011IM€e MPUHILIMITBI KIacCU(PUKAIIMKU TPUPOIHBIX, JPAarolleHHBIX MOHOKPUCTAININYECKIX KaMHEN
Y 3HATh UX CPYIIIbI

- JMArHOCTUYECKUE INMPU3HAKU M KPUTEPHUM MPUPOJIHBIX U MCKYCCTBEHHBIX HOBEJIIMPHBIX MOHO-
KPHUCTAJLIOB.

Ymemo:

- T0JIb30BaThCS TF€MMOJIOTUYECKUMHU MPUOOpPaMU U ONpPENeNsITh CBOICTBA IOBEJIUPHBIX
KaMHeH.
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- OIpeneNsaTh KaYeCTBEHHbIE XapAaKTEPUCTUKH IPUPOJHBIX U MCKYCCTBEHHBIX MOHOKpPH-
CTaJUJIOB BU3yaJIbHO U METOJIaMU J€TaJIbHBIX UCCIIEA0BAHUM.

Braoemy:

- HaBbIKAMH OIlpe/ieleHUs] QU3NYECKUX U XUMHUYECKHX CBOMCTB MPUPOJHBIX U HCKYC-
CTBEHHBIX IOBEJIMPHBIX MOHOKPUCTAJIJIOB HA MapO- U MUKPOYPOBHE.

JucuumniuHa HaneneHa Ha GopmupoBanue cienyromux komnerenuuid: OIIK-3, OIIK-5,
[IK-1, TIK-2, T1K-3.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. Beenenue. Ilpupoanpie aparoieHHbIE MOHOKPHUCTAJUIBI KaK OOBEKT HCCIEAOBaHUS
remmoJioruu. Llenu u 3agaun, oOBEKTHl M METOJbl HCCIEAOBAHUN (BHU3yaJlbHbIE, HHCTPYMEH-
TaJbHbIE), MPUOOPHI, annapaTypa.

2. [puHiuns! kiaccupUKaluy MPUPOAHBIX JPAarolleHHBIX MOHOKPHUCTAJIOB, COBPEMEH-
Hele knaccupukanuu, CIBJO. [onstue «iparoneHHbli KaMeHb» B Pa3IMYHBIX acrnekTax. [lpa-
Buna CIBJO (MexnayHnapoHas KOH(epeHIUs N0 IOBEIMPHBIM KaMHsM, U3JEIHUsIM U3 cepedpa,
anMasam | xxemuyry). Otnomenue Poccun k CIBJO.

3. ®U3MKO-XUMHUYECKUE CBOMCTBA NMPUPOIHBIX JParoleHHbIX MOHOKPHUCTAUIOB (IIBET,
0J1ecK, TBEpJOCTb, INIOTHOCTh, ONTHYECKHUE CBOMCTBA, abcopOLus, OCOOEHHOCTH), BU3yallbHbIE
U MHCTPYMEHTaJbHbIE METOJIbl JUarHoCTUKU. [Ipubopsl, anmapatypa (MUKPOCKOIN, UMMEPCHOH-
CKOII, TIOJISIPUCKOT, pedpakTOMETp, CHEKTPOCKOI, Auxpockon, Yd-namma). LleHTpsl okpacku,
cnekTpodoToMepus 1 oueHka 1sera no cucteme GIA.

4. [IpupoaHble MOHOKpPUCTAILIBI (F€MMOJIOTHUYECKAsl XapaKTepUCTHKA, METOAbl UAECHTH-
(buKanuy, MECTOPOXKACHUS): ajiMa3, IpO3pavHble (OrpaHOYHbIE) OBEMPHbIE KaMHU (Ip. KOPYH-
na, rp. Obepuiuia, Xxpu300€epuIl, MINMKUHENb, I'P. TpaHaTta, I'p. KBapla u Jp.); HEIpo3padyHble

(ToBEMPHO-MO/IENIOUHbIE) KAMHU: 0J1aropoAHbIN onai, 6upro3a, HepUT, KaaEUT, XPU30-
pas, JIa3ypuT U Jp.

5. OpraHoreHHbl€ JparolieHHble MaTepuagbl (KEMYYT, MEpJaMyTp, SIHTapb, KOpal U
1p.); TEMMOJIOTMYECKasl XapaKTepUCTHUKA, METObI IUarHOCTUKH.

6. Llenp oOnaropakuBaHUS TPHUPOJHBIX APArollEHHBIX MOHOKpUCTaIOB. MeToasl Mo-
TUGUIIPOBAHUS M JUArHOCTUYECKUE NMPU3HAKU 00JaropakuBaHMsl, CHOCOObI pacro3HaBaHUS
00J1aropOKEHHBIX KaMHEH.

7. IIpoMBIIIJIEHHBIA POCT UCKYCCTBEHHBIX aHAJIOTOB MPUPOJAHBIX MOHOKPUCTAIIOB, TPE-
O0oBaHMS K BbIITycKaeMo mpoaykuuu. Mcropuueckas crnpaBka O pa3BUTHUHU IPOMBIIIIEHHOTO
CHUHTE3a U POCTa JIparolieHHbIX KaMHEM, OCHOBHbIE METO/Ibl pocTa. O6aCTH MPUMEHEHUS UCKYC-
CTBEHHBIX aHAJIOTOB MPUPOIHBIX KaMHEH, UX TOCTOMHCTBA U MPEUMYILECTBA MEpe]l IPUPOIHBI-
MU KaMHSIMH.

8. Haunbonee mupoko pacnpocTpaHEHHbIE HCKYCCTBEHHbIE IOBEJIMPHbIE KAMHU, UX T€M-
MOJIOTMYECKasl XapaKTePUCTHKA, METOJbl MJIEHTU(PHUKALMHU, KIIOYEBbIE JTUArHOCTUYECKHUE IMpH-
3HAKHU OTJIMYUS UCKYCCTBEHHBIX IOBEJIMPHBIX KAMHEH OT MPUPOAHBIX. OUPMBI-TOCTABILIUKH.

9. Umutanuu. Buasl umurtanuii (M3 NpupoHbIX, UCKYCCTBEHHBIX MaTepUalioB, COCTAB-
HbI€ KAMHH); CIIOCOOBI U METO/Ibl PACO3HABAHMS UMUTALIUH.

4. O0beM yueOHOM THCUMIIHHBI

. B 3auerHbIx B akanem.
Buner yue6HOM paboThI

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 10 Y4eO0HOMY ILUIAHY 5 180
(mo cemecTpam) 2/3 72/108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHSA: 0,94 34

0,47/0,47 17,17
[IpaxTuueckue 3ansatus (113) 0,94 34

0,47/0,47 17/17
CamocrositesbHas padora (CP): 2,06 74

0,53/1,53 19/55
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI 2,06 74
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0,53/1,53 19/55
JIK3aMeH 2 72
1/1 36/36
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus 0,8
0,4/0,4
[ToaroroBka K sK3ameHy 71,2
35,6/35,6
Bua konTpos: JK3aMeH/JK3aMeH
Bitb! yueHoi paboTs! B 3agetnpix | B actpoHOoM.
eIMHUIIAX qacax
OO0uasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 5 135
(mo cemecTpam) 2/3 54/81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,94 25,5
0,47/0,47 12,5/12,5
[IpaxTuueckue 3anstus (113) 0,94 25,5
0,47/0,47 12,5/12,5
CamocrositesbHas padora (CP): 2,06 55,5
0,53/1,53 14,25/41,25
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 2,06 55,5
0,53/1,53 14,25/41,25
OKx3aMeH 2 54
1/1 27/27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,6
0,3/0,3
[ToaroroBka K 3K3aMeHy 53,4
26,7/26,7
Bua konTpoJsn: JK3aMeH/JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI HAYYHOI'0 MOAX0HAA K CHHTEe3Y MOHOKPHCTAJLJIOB TEXHHUYECKOI0
U I0BEJIMPHOr0 HA3HAYEHMS U IYTH MOAU(PUKAIUU UX (PYHKUMOHAJIBbHBIX CBOMCTBY

(B1.B.JIB.04.01)

1. e nucuMNJIMHBI — 00y4eHHE aCIUPAHTOB 3HAHUSAM, YMEHUSM U HaBbIKAM HMCIIOJIb-
30BaHUS MHPOPMAIMHM O COBPEMEHHBIX MPOMBIIUIEHHBIX MPOLIECCaX YIYUIIEHUs XapaKTePUCTUK
MOHOKPHUCTAJNINYECKUX MAaTEPUAJIOB IIyTEM UX MEePEeKpUCTAIIIN3ALUN.

2. B pe3yabTaTe u3y4eHUus] JUCHUILUINHBI ACIIUPAHT J0JI/KEH:

3nams:

2.1. OcHOBHbIE MOJIOKEHUS CTPATErUK PA3BUTHUS TEXHOJIOTUN BbIPATUBAHUS MOHOKPH-

CTaJlJIOB.

2.2. OCHOBHbIE BapUaHThl PACUETHBIX CXEM IPOU3BOJICTBEHHBIX IPOIIECCOB NIEPEKPH-

CTaJllIM3all1H.

2.3. IlpyHUMOBI U METOIBl CEMUOTHKHN YPAaBHEHHUM MOJIBHOTO OajlaHCa MPUMEHHUTENIBHO K

nmponeccaM MnepeKprucTalin3aluu.

2.4. Oco0eHHOCTH B3aUMOCBA3€H MaKpO- U MUKPOIIOTOKOB ISl pa3JIMYHbIX TEXHOJIOTHM

HEePEeKPUCTAIIN3ALUH.

2.5. O6nacTy NPUMEHUMOCTHU U 00JIACTH MPUMEHEHUS PA3JIMYHBIX TEXHOJOTUH NepeKpH-

CTaJUIN3alUH.
Ymems:

2.6. YMeTb COCTaBIISATh pacu€THbIE CXEMbI IPOU3BOACTBEHHBIX IIPOLIECCOB MEPEKPUCTATI-

JIN3alluu.

2.7. YMmetb oneHUBaTh 3(pPEKTUBHOCTD Pa3IMUHBIX TEXHOJIOTUN EPEKPUCTATIIN3ALIHH.
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2.8. YMeTb COCTaBIISTh YpaBHEHUSI MOJILHOTO OajaHca JUIsl pa3jIM4HbIX [IPOLIECCOB Mepe-
KpUCTAJIIN3ALUH.

2.9. Vcxond 13 cucTeMbl YpaBHEHUH MOJIBHOTO OajlaHca yMETh HaXOJUTh B3aUMOCBSI3U
Pa3IMYHbIX XapaKTEPUCTUK TaHHOTO Ipolecca MepeKpUcTalIn3alki.

Braoemy:

2.10. Bnagets moHUMaHUEM NPUHIMNIA U YCI0BUI UHIU(D(DEPEHTHOCTH CMELLIEHUS IO
MHUKpPOCOCTaBY MAaT€pPHAJIbHBIX TOTOKOB B TEXHOJIOTHSIX POCTa MOHOKPHUCTAJLIOB.

2.11.Ha ocHOBaHUM yCTaHOBJIEHHBIX B3aUMOCBSI3€H XapaKTEPUCTHK MAaKpO- U MUKPOIIO-
TOKOB BJIa/I€Th IOHUMAHUEM TOTO, KaK YIPABIAThH IPOLECCOM MEPEKPUCTATUIU3ALIH.

JucnunnuHa HareneHa Ha gopmupoBanue cieayromux komnerennnii: OIIK-1, OIIK-3,
OIIK-5, TIK-1, TIK-2, T1K-3.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

3.1. CrpaTteruu NHOBBIIIEHUS KayecTBa, CHUKEHHs C€OECTOMMOCTH M YBEJIMYEHHS accop-
THMEHTa B TEXHOJIOTHSX BBIPAIIMBAHUS MOHOKPHMCTAUIOB U MOHOKPUCTAINIMYECKUX W3JIEIHIM.
Pa3pabotka u peanmuzanus texHonoruil nepexkpuctammzauuu (TII) — BaxHeHmui sneMeHT
CTpaTeTuu TOBBIMICHUS KadecTBAa. OOImIas XapaKTEpPUCTHKA TEXHOJOTHH TEPEeKpUCTaILIN3a-
uuu.(Jlexknus 1)

3.2. Kospdumuent sddexruBrOCTH TexHonorun nepekpucrammsamun (TIT): Ky = Co/Cy,
rae Co — ucxoanas, a C, - KOHeUHass KOHIIEHTpALMs NPEICTaBUTEIbHON IPUMECH B KpUCTAJLIE.
Pacuernas cxema TII 6e3 yTumusanun otxon0B. Beisox 3aucumoctu Ky = (o — oK + K) " o1
BEIXOJIa OJIHON KPMCTaUTH3AIMH 0. K 00paTHOro Ko>(pQUIMeHTa pacupeeieHns nmpumec K =
1/K B cucreMe 11eneBoi KpUcTaill — KpucTayuin3auonHas cpena. (Jlekuus 1)

3.3. Tpu onTUMHU3MPOBAHHBIX M0 NEPCOHATY NPOCTEHIINE ANNapaTypPHbIE CTPYKTYPHI BbI-
pamniuBanusi MOHOKpHUCTaIUIOB: (1) BeIpammBaHue 0e3 NmepeKpuCcTaLTU3aIuu (HOJIb-KpaTHas Tie-
pekpuctaumM3anusi) n = 1; (2) BeIpaliuBaHue MOHOKPUCTAIIJIOB C OJTHOKPATHOM MepeKpUcTalIu-
3anuei n = 2; (3) BbIpalBaHUE MOHOKPUCTAIIJIOB C TPEXKPATHOU MepeKkpucTaiUIM3anueil n = 4.
CxeMma ¢ IByKpaTHOM TNepekpucraum3anyeid n = 3 (HeONTUMHU3UPOBaHHAs 1O nepcoHany). Cxe-
Ma ¢ CeMHKpaTHOM nepekpucraum3anuei n = 8. (Jlekuus 2)

3.4. 3aBUCHUMOCTb BBIXOJIa OJJTHOM KpUCTAIM3ALMHU 0 OT Ko3(dduireHTa pacnpeneneHus
npumecer K = 0,08 ; 0,10; 0,12; myist HOJIb-, OJTHO-, IBYX-, TPEX- U CEMU-KPATHOM MEPEKPUCTAII-
JU3AIUH IS Pa3IMYHBIX YPOBHEH KadyecTBa Ku = 10; 20; 30; 40; 50 1b. (Cemunap 1)

3.5. KpuTuueckuii ypoBeHp HakomuieHns npumecei mpu K > 1. 8, = Ig K = ni Ig (0. —oK +
K) ¢ paccMOTpeHHEM YHCIeHHEIX TpuMepoB. (Cemuuap 2)

3.6. BbIxoapl KpUCTAUIOB B TEXHOJIOTHSX HOJIb-, OJHO-, ABYX-, TPEX- U CEMU-KPATHOM Iie-
pekpucTauIM3ay 6e3 Bo3Bpara 0TX0/10B. UuCiIeHHbIE IPUMEPHI IJIs BBIX0/a OJHOM KpHCTal-
mm3amuu o = 0,50; 070; 0,75; 0,80; 0,85; 0,90. PacueTHas cxema ¢ BO3BpPaTOM OTXOJIOB C KOH|-

neHTpanuel npumeceit Ci B Ty ke CTaJuio nepekpuctamim3anuu; kodpduruent v = Ci/C; = K

(a0 —aK + K). ITpuamun y1 = 1. JlokazaTenbcTBO HEBO3MOXKHOCTH Y1- epekpucraum3anuu. (Ce-
MuHap 3)
3.7. PacuerHas cxema C BO3BpaTOM OTXOJOB ¢ KoHIeHTpalyeil npumeceit Ci B (1 — 2)-10

cragmio nepekpucramumsanuy; kodpdumment y2 = Cio/Ci = K (@ —oK + K)? = 1, -

MNEPCKPUCTATIIUN3 Al KA. AHann3 3aBUCUMOCTH BBIXOJa OI[HOﬁ KpUCTAJJIM3allkuK O MaKpOIIOTOKa
MOHOKPHUCTAJJIOB Ui Y2-NE€PEKPUCTAIIN3ALMU OT Kodpduiuenta pacrpeaenenus K npumecu.
(Jexnus 2)

3.8. PacueTHasa cxema ¢ BO3BpaTOM OTXOJOB C KOHIIEHTpaljel IpuMecen CiB (i- 3)10

cragmio nepexpucraumsanuy; koddpdumment y3 = Ciz/Ci = K (@ —oK + K = 1, -

MNEPCKPUCTATIIUN3 AL KA. AHanus 3aBUCUMOCTU BbIXOJa OHHOfI KpucCTtajlyimdalvyu o MaKpOIIOTOKa
MOHOKPHCTAJUIOB JUIS Y3-TIEPEKPUCTALTU3ANNN OT KO3 uImeHTa pacrpeaeiacHus K nmpumecw.
(Jlexuus 3)
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3.9. BeiBox 3aBucumocteil Bbixoaa 1/0; = Mn/My.j 10 MaKpomoTOKY KpUCTAJIJIOB I'PYIIIIbI
IIOC/ICIOBATEIbHBIX KPHCTAITH3AMHA U BbIX0Aa 1/0j+1 = Mun/Mnj+1 OTX0OZa 3TOTO MpoLecca,
HayuHas oT (n — j + 1)-Tol mepekpucraminzalren ¢ BXOASIIUM ChIPbEBbIM MaTE€PUAIbHBIM MaK-
PONOTOKOM My M BBIXOJAIIMM MAaTepPHATbHBIM IOTOKOM OTX0Aa Mij+1 U 3aKaHUYMBAs OKOHYA-
TEJIbHOM N-OM KPUCTAIIM3AUUEN C BBIXOISAIIMM MaTe€pHaIbHBIM MAaKpOIOTOKOM M; OT BbIXOJa
OJIHOM KpUCTa/NIM3allMK 0. IPU MCIIOIb30BaHUHU Y2-TiepekpucTauin3anuu. (Jlekuus 3)

3.10. BeiBox 3aBucuMocteit Bbixoaa 1/6; = Mn/Myj 10 MakpomnoTOKy KpUCTAJJIOB TPYIIIBI
IIOC/ICIOBATEIbHBIX KPHCTAITH3AMHA U BBIXOAA 1/Gj+1 = Mun/Mnj+1 OTX0Ja 3TOTO MpOLEcca,
HayuHas oT (n — j + 1)-Tol mepekpucramin3alen ¢ BXOASIIUM ChIpb€BbIM MaTEPHUAIbHBIM MAaK-
POTOTOKOM My M BBIXOJAIIMM MAaTEpPHATbHBIM IOTOKOM OTX0Aa Mij+1 M 3aKaHUYMBAs OKOHYA-
TEJIbHOM N-0M KPUCTAIIM3AUUEN C BBIXOISAIIMM MaTepHaIbHBIM MAaKpOIOTOKOM M; OT BbIXOJa
OJIHOM KpUCTa/NIM3allMK 0. IPU MCIIO0Ib30BaHUH Y3-NiepekpucTauin3anuu. (Jlekuus 4)

3.11. Pacuer Bbixoga 1/8; = My/Mpj 0 MakponoTOKY KpUCTAJJIOB TPYIIBI MOCJEI0Ba-
TeIbHBIX KPUCTALIM3AIMH 1 BBIX0AA 1/8j+1 = Mn/Mnjr1 OTXOIa 3TOTO MPOLECcca, HAdMHas OT (n
—j + 1)-Toil mepexkpucTaIM3aUell C BXOASIIUM ChIPbEBBIM MaTepUaibHbIM MaKPOTIOTOKOM My,
¥ BBIXOJIAIINAM MaTePHATbHBIM OTOKOM OTXO0/a My j+1 ¥ 3aKAHUMBAs OKOHYATEIBHOM N-0if KpH-
CTaJUIM3alMel ¢ BBIXOIAUIMM MaTepUAJIbHBIM MaKpOIIOTOKOM My, MpH OJIHO- TpeX- U CEMHUKpAT-
HOM y2-TIEPEKPUCTAIUIN3ALNY ISl 3HAUEHUI BbIX0Ja 0AHOM Kpuctaiunzauuu o = 0,50; 070; 0,75;
0,80; 0,85; 0,90 1 cooTBETCTBYIOLIUE pacyeThl IPPEKTUBHOCTH SIKOHOMHHU ChIpbs. (Cemunap 4)

3.12. Pacuer Beixoga 1/0; = My/Mp.j IO MaKpOIOTOKY KPUCTAJUIOB TPYIIBI MMOCIEA0BA-
TeJBHBIX KPUCTAIUTH3ALMI U BBIXOAA 1/0j+1 = Mn/Myj+1 OTXOJa 3TOTO MPOILIECCa, HAYMHAS OT (N
—j + 1)-Toil mepexkpucTaIM3anueil ¢ BXOASIINUM ChIPbEBBIM MaTepUaibHbIM MAaKPOIIOTOKOM My,
¥ BBIXOIAIINAM MaTePHATbHBIM OTOKOM OTXO0/a My j+1 ¥ 3aKAHUMBAs OKOHYATEIBHOM N-0if KpH-
CTaJUIM3aluel ¢ BBIXOIALUIUM MaTE€pUaIbHBIM MaKpOIIOTOKOM My IpH TpeX- U CEMUKPATHOU Y3-
MEePEKPUCTATUIMN3ALMY U 3HAYEHUI BhIX0Ja OJHOW KpucTtamum3anuu o = 0,50; 070; 0,75; 0,80;
0,85; 0,90 u cooTBeTcTBYIOIIME pacueThl 3h(HEKTUBHOCTH SKOHOMHUU ChIphs. (CeMuHap 5)

3.13. @yrypoJiorus TEXHOJIOIMH pOCTa MOHOKPUCTALIOB. byayliee npuOpuTETHOE pa3BU-
THE€ TEXHOJIOTMIl BbIpallMBaHUsI MOHOKPUCTAJJIOB M3 PACTBOPOB-pACILIaBOB. PacueTHble cXeMbl
Y2- U Y3-TIEPEKPUCTAIIIM3ALMN U3 PacTBOpa-paciuiaBa ¢ NepeKpUCTaNIM3aluell pacTBOPUTEIS;
CTPYKTYpa s'UeKH OCHOBHOM nepekpuctraumsanuu. (Jekuus 4)

3.14. Ilpunuun u ycnoBue UHAUPPEPEHTHOCTH CMEIIEHUS 0 MUKPOCOCTAaBy MaTepHallb-
HBIX MIOTOKOB B TEXHOJIOTHSX POCTa MOHOKPHUCTANIOB U3 pacTBOpa-paciviaBa ¢ MepeKpUCTaILIH-
3auuen pacrBoputesis. COOTHOILIEHHE MAaCCOBBIX U MOJIBHBIX KOHLIEHTPALUN /U1 MUKPOIIOTOKOB.
[IpMeHMMOCTh CEMHOTUKH XUMUYECKHX (OPMYI U YPAaBHEHUN XUMUYECKUX pEaKLUi AJis aHa-
JIM3a MaKpo- U MUKPOTIOTOKOB B TEXHOJIOTUSAX MEPEKPUCTAIIIN3ALNN; COOTHOLIIEHHE UH/IEKCOB U
MOJIbHBIX KOHIIeHTpalui. (Jlekuus S)

3.15. YpaBHeHus MoJIbHOTO OanaHca JjIsi OCHOBHOM Y2-TIEPEKPUCTATUIM3AIIUN U3 PACTBOPA-
pacmiaBa. Pacuer Makpo- U MUKPOIOTOKOB. BbIBOJ BhIpakeHUs JUIsl ONpeaeiaeHus] KodPPuim-
enta s3dpdexTuBHOCTH nepekpuctammmzammu, Kn= Co/Cp = (aCa — aCaK + K) " yepes BbIX0OJ o 110
L[EJIEBBIM KpUCTaJlJIaM OJIHOM KpHCTauIU3aluu, KOHIEeHTpaluio Ca 11e1€BOr0 KpUCTAIIIM3YEMOTO
BEIIECTBA B PACTBOPE-PACIUIaBE M yepe3 obparHbIil Kodddumuent K = 1/K pacnpeenenus mpu-
MECH B CHCTEME IIEJICBOM KPUCTAILI — KpUCTa/UTH3ainonHas cpeaa. (Jlekuus 5)

3.16. YpaBHeHHs MOJBHOTO OanaHca s Y2-TIEpEKPUCTAIUIM3AIMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbiBoj BhIpakeHUH [UIsl ONPENENIEHNs MaKpOIIOTOKOB, MCXO/s U3 M3BECTHOTO MOJIBHOTO
notoka Np BXOJMIIEro B N-ylO SYEWKy pacTBOpPUTENs pacTBOpa-paciuiaBa s
nepOKpucTaIIIM3aluu 3Toro pacrsopurens.(Jlexkuus 6)

3.17. YpaBHEeHHs MOJBHOTO OanaHca s Y2-TIEpEKPUCTAIUIM3AIMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BriBoj BeIpakeHUH JUIsl ONpEAETeHUs] MUKPOIIOTOKOB, MCXOJS W3 U3BECTHBIX MOJIBHBIX
MaKpOIIOTOKOB U MHJEKCOB MUKPOTIOTOKOB I N-OM sIMEHKH NEePEeKpUCTAIIIU3aLUN PaCTBOPUTE-
151 pacTBOopa-paciiasa.(Jlekuus 6).
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3.18. BbiBox oGisacTeil TOMyCTUMBIX 3HauUe€HUM KOHLEHTpau Ca OCHOBHOTO BEIIECTBA B
pacTtBope-paciiaBe, pactBopumMoctd Cp pacTBOPUTENS B BOJAE U «MOKPOTo» KOdPPHUIMEHTA
pacnpeneneHuss npumecu K npu nepexkpucTaUIM3allMM PAacTBOPUTENS A N-OM SYEHKH 72-
NepeKpUucTalin3allii pacTBOPUTENs pacTBopa-paciiaBa. OOuie Meroanyeckas Helenecooopas-
HOCTBH IpOIIEcca pocTa ¢ Y2-lepeKpUcTain3aleld pacTBOpUTEIN pacTBopa-paciuiaBa.(Jlexkuus
7).

3.19. YpaBHeHuss MOJTBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbiBoj BhIpakeHUH [UIsl ONPENENIEHNs MaKpOIIOTOKOB, MCXO/s U3 M3BECTHOTO MOJIBHOTO
noToka Np BXOJSILEr0 B N-YIO SYEHKY pacTBOPUTENS pacTBOpa-paciuiaBa Jyisl MepeKpUCTalIM-
3aruu 3Toro pacteoputess.(Jlexkmus 7).

3.20. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BoiBoj BbIpaXkeHHl Ui onpeaeneHus MUKPOIIOTOKOB, UCXO/S U3 U3BECTHOI'O MOJIBHOTO
noToka Np BXOJSILEr0 B N-YIO SYEHKY pacTBOPUTENS pacTBOpa-paciuiaBa Jyisl MepeKpUCTaILIH-
3aruu 3Toro pacteoputess.(Jlexkmus 8).

3.21. BeiBox obisacTeil TOMYCTUMBIX 3HauU€HUM KOHLEHTpauu Ca OCHOBHOTO BEILIECTBA B
pacTtBope-paciiaBe, pactBopumMoctd Cp pacTBOPHUTENS B BOJAE U «MOKpOTo» KOdPHUIMEHTa
pacnpeneneHuss npumecu K mpu nepexkpucTauM3alliM pacTBOPUTENS A N-OM SYEHKH 73-
NepeKpUucTalliu3alii pacTBOpUTENI pacTBopa-paciuiasa.(Jlexknus 8).

3.22. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputensi B pac-
TBOpa-pacIuiaBa.

BbiBoj BhIpakeHUH [UIsl ONpENesieHNsT MaKpOIIOTOKOB, MCXO0/ U3 M3BECTHOIO MOJIBHOTO
notoka Np Bxojsmiero B (n - 1)-yio sueliky pacTBOpUTENSl pacTBOpa-paciuiaBa JUlsl MEPeKpH-
CTaJUTM3aIuu 3Toro pactBoputess.(Jlexkuust 9).

3.23. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BoiBoj BbIpaXkeHHl Ui onpeAeneHus] MUKPOIIOTOKOB, UCXO/S U3 U3BECTHOI'O MOJIBHOIO
notoka Np Bxojsmiero B (n - 1)-yio siueliky pacTBOpUTENS pacTBOpa-paciuiaBa JUlsl MEPeKpH-
cTajyuM3anuu 3toro pacroputens.(Cemunap 5).

3.24. BeiBo oOsiacTell TOMYCTUMBIX 3HauUe€HUM KOHLEHTpauu Ca OCHOBHOTO BEILIECTBA B
pacTtBope-paciiaBe, pactBopumMoctd Cp pacTBOPHUTENS B BOJAE U «MOKPOTo» KOdPHUIMEHTA
pacnpenenenus npuMecu K npu nepekpucramiinzaluu pactBopurens st (n - 1)-oif syeiiku ys-
MEePEKPUCTAIUIM3AIMN PACTBOPHUTEIIS pacTBOpa-paciuiaBa.(Cemunap 6).

3.25. YpaBHeHHs MOJBHOTO OanaHca sl Y3-TIEpEKPUCTAUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbiBoj BhIpakeHUH [UIsl ONPENENIEHNs MaKpOIIOTOKOB, MCXO/s U3 M3BECTHOTO MOJIBHOTO
notoka Np BXoJsmiero B (n - 2)-yio suelKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPEeKpH-
CTaJUTM3aIUHU 3Toro pactBoputess.(Jlexkuust 7).

3.26. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BoiBoj BbIpaXkeHHl Ui onpeaeneHus MUKPOIIOTOKOB, UCXO/S U3 U3BECTHOI'O MOJIBHOTO
notoka Np BXoJsmiero B (n - 2)-yio suelKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPEeKpH-
cTayunzanuu 3toro pactoputens.(Cemunap 8).

3.27. BeiBo obsiacTeil TOMYCTUMBIX 3HauU€HUM KOHLEHTpauu Ca OCHOBHOTO BEIIECTBA B
pacTtBope-paciiaBe, pactBopumMoctd Cp pacTBOPUTENS B BOJAE U «MOKpOTo» KOdPHUIMEHTa
pacnpeznenenus npuMecu K npu nepekpucramiiuzaluy pacTBoputens i (n - 2)-oi s4eku ys-
MEePEKPUCTAIUIM3AIMN PACTBOPHUTEIIS pacTBOpa-paciuiaBa.(Cemunap 9).

3.28. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AIMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.
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BbIBo1 BRIpaXeHHI JUTSI OTIPE/ICIICHUS] MAKPOIIOTOKOB, MCXO/SI M3 W3BECTHOTO MOJIBHOTO
notoka Np Bxojsmiero B (n - 3)-yio suelKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPEeKpH-
cTajyui3aiuu 3Toro pacreoputess.(Jlexkmus 10).

3.29. YpaBHEeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AIMUA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbIBo BEIpaXeHUH [UIS ONpeeNieHHs] MUKPOTIOTOKOB, HCXOsI U3 M3BECTHOTO MOJIBHOTO
notoka Np Bxojsmiero B (n - 3)-yio siueliKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPEeKpH-
cTayuin3anuu 3toro pacrsopurens.(Cemunap 11).

3.30. BeiBo oGsiacTeil TOMyCTUMBIX 3HauU€HUM KOHLEHTpauu Ca OCHOBHOTO BEILIECTBA B
pactBope-paciuiaBe, pactBopuMoct Cp pacTBOpHUTENS B BOJE M «MOKPOTro» Kod(pduuueHTa
pacnpeznenenus npuMecu K npu nepekpucramiinzaluy pactBopurens st (n - 3)-oi s4eiku ys-
NepeKpUcTalI3alui pacTBOpUTENs pacTBopa-paciiaBa.(Cemunap 12).

3.31. YpaBHeHHss MOJBHOTO OanaHca JJisl Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputensi B pac-
TBOpa-pacIuiaBa.

BbIBo1 BRIpaXEHHI TSI OTIPE/ICTICHUST MAKPOIIOTOKOB, MCXOJS M3 M3BECTHOTO MOJIHHOTO
notoka Np Bxojsmiero B (n - 4)-yio sueliKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPeKpH-
cTayunzanuu 3toro pactoputes.( Cemunap 13).

3.32. YpaBHeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbIBo BBIpaXeHUH [UIS ONpeesieHHs] MUKPOIIOTOKOB, HCXOsI U3 M3BECTHOTO MOJIBHOTO
notoka Np Bxojsmiero B (n - 4)-yio sueliKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPeKpH-
cTayuzanuu 3toro pactoputens.(Cemunap 14).

3.33. BeiBo obGusiacTeil TOMyCTUMBIX 3HauUe€HUM KOHLEHTpau Ca OCHOBHOTO BEILIECTBA B
pactBope-paciuiaBe, pactBopuMoct Cp pacTBOpHUTENS B BOJIE M «MOKPOTro» Kod(pduuueHTa
pacmpenenenus npuMecu K npu nepexkpucTamivzaniy pacTBOpuTens s (0 - 4)-0il sSYSUKH y3-
MEePEKPUCTAIUIM3AIMN PACTBOPHUTEIS pacTBopa-paciuiaBa.(Cemunap 15).

3.34. YpaBHeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbIBo BRIpaXEHHI TSI OTIPE/ICTICHUST MAKPOIIOTOKOB, MCXO/S M3 W3BECTHOTO MOJIBHOTO
notoka Np BxoJsmiero B (n - 5)-yio suelKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl MEPEKpH-
cTajunzanuu 3toro pacteoputes.( Cemunap 16).

3.35. YpaBHeHHs MOJBHOTO OanaHca s Y3-TIEpEKPUCTAIUIM3AlMA pacTBoputens B pac-
TBOpa-pacIuiaBa.

BbIBo1 BEIpaXeHUH I ONpeeNieHHs] MUKPOTIOTOKOB, HCXOsI U3 M3BECTHOTO MOJBHOTO
notoka Np BXoJsmiero B (n - 5)-yio suelKy pacTBOPUTENS pacTBOpa-paciuiaBa JUlsl NMEPeKpH-
cTayuzainuu 3toro pactoputens.(Cemunap 17).

3.36. BeiBot oGsiacTeil TOMyCTUMBIX 3HauU€HUM KOHLEHTpauu Ca OCHOBHOTO BEIIECTBA B
pactBope-paciuiaBe, pactBopuMoct Cp pacTBOpHUTENS B BOJIE M «MOKPOTro» Kod(pduuueHTa
pacnpeznenenus npuMecu K npu nepekpucramiinzaluy pacTBOputTens st (n - 5)-oi s4eiku ys-
MEePEKPUCTAIUIM3AIIMN PACTBOPHUTEI pacTBopa-paciuiaBa.(Cemunap 18).

4. O0beM yueOHOM THCHUTINHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI

eIMHUIIAX gacax

OO0uasi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4eOHOMY ILJIa- 5 180
HY (110 ceMecTpam) 2/3 72/108

KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,9 68
0,95/0,95 34/34

Jlexmum (JIex) 0,5 18

0,25/0,25 9/9

[Ipaxtuueckue 3ansatus (113) 1,4 50
0,7/0,7 25/25

CamocrositesbHas padora (CP): 2,1 76
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1,05/1,05 38/38
KonrakTHas camocrositesnbHas padboTa 0,2
0,2/-
CaMoCTOSATENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 75,8
37,8/38
JK3aMeH 1 36
-/1 -/36
KonTakTHas paboTa — mpoMeXyToO4YHast aTTecTalus 0,4
-/0,4
[ToaroroBka K 3K3aMeHy 35,6
-/35,6
Bua konTpos: 3ayer/IK3aMeH
Bite! yae6Hoii paboTs B 3ageTHBIX B actponom.
eIMHUIIAX gacax
OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 5 135
iany (mo cemecTpam) 2/3 54/81
KonrakTHasi padoTa — ayIuTOPHBbIE 3aHATHS: 1,9 68
0,95/0,95 34/34
Jlexuuu (Jlek) 0,5 13,5
0,25/0,25 6,75/6,75
[IpaxTuueckue 3anstus (113) 1,4 37,5
0,7/0,7 18,75/18,75
CamocrositesbHas padora (CP): 2,1 57
1,05/1,05 28,5/28,5
KonraktHas camocrositenbHas paboTa 0,15
0,15/-
CaMoCTOSATENbHOE U3YUEHUE PA3/IeI0B AUCHUIIIIMHbI 56,85
28,35/28,5
JK3aMeH 1 27
-/1 -/27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,3
-/0,3
[ToaroroBka K sK3amMeHy 26,7
-/26,7
Bua konTpos: 3ayer/IK3aMeH

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHHILIMHBI
«Hay4Hble 0CHOBBI TEXHOJIOTHH MATEPHAJIOB ISl reTepo(a3HbIX IUIEHOYHBIX CTPYKTYP
¢ 32JaHHBIMU QYHKIIMOHAJIbHBIMM CBOHCTBAMM»
(b1.B./1B.04.02)

1. Heau AUCHUIUIMHBI — OOY4YE€HUE CTYJIEHTOB MarucTpaTrypbl 3HAHUSM, YMEHUSM U
HaBbIKaM HCIOJIb30BaHUs MH(GOpPMaLlK O Marepuagax, cnocodax uX MOJyuYEHHUs U aHaJIM3a Xa-
PaKTEpPUCTHUK MATEPUAJIOB IS TeTepO(Pa3HbIX MIIEHOYHBIX CTPYKTYD.

2. B pe3yabTaTe U3y4eHUs] JUCHUILUIMHBI CTYIEeHT MaruCTPATYPbI 10JI/KeH:

3uamo:

— OcHOBHbIE HEOpPraHMYECKHE MaTepHallbl U MHAMBHUAYaJbHbIE BELIECTBA, KOTOPbIE
MCIOJIb3YIOTCS JJIsl TIOJIy4€HUsI aKTUBHBIX U MACCUBHBIX CJIOEB COBPEMEHHBIX reTe-
podazHbIX MIEHOYHBIX CTPYKTYpP AJIS MPUOOPOB INEKTPOHUKU PA3IMYHOIO Ha3Ha-
YEeHMUS.
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— Merozbl uccienoBaHusl U KOHTPOJIS 3JEMEHTHOTO M (pa30BOro COCTaBa OTAENbHBIX
CJIOE€B U MHOTOCJIOMHBIX reTepo(a3HbIX CTPYKTYP.

— Meroasl aHanu3a (QyHKIMOHAJIBHBIX XapaKTEPUCTHK OTAEIbHBIX CIOE€B MU MHOIO-
CIIOMHBIX TeTepo(da3HbIX CTPYKTYP

— CnocoOpl Oy4eHUs! OTAEIBHBIX CJI0EB U MHOTOCIOWHBIX reTepo(asHbIX CTPYKTYp
C 3apaHee 3aJJaHHbIMU (PYHKLUHOHAIbHBIMU XapaKTEPUCTUKAMH Ul IPUOOPOB AJIEK-
TPOHUKH Pa3JINYHOTO HA3HAYECHUS.

Ymemo:

— AxanuzupoBaTh HH(OPMALIMIO U HA €€ OCHOBE OCYILECTBISATH BHIOOp MaTepHaioB
JUI CO3/1aHUSl aKTUBHBIX M MACCUBHBIX CJIOEB COBPEMEHHBIX reTepodasHbIX Ilje-
HOYHBIX CTPYKTYp AJIsi IPUOOPOB AIEKTPOHUKHU PA3TUYHOIO HA3HAYCHHUSL.

— OpueHTupoBaThcs B BBIOOpE ONTUMAIBHOIO METOJA HCCIENOBAHUS M KOHTPOJIA
AJIEMEHTHOTO M (Pa30BOr0 COCTaBa KOHKPETHBIX CJIOEB.

— Meroapl aHanu3a (QyHKIMOHAJIBHBIX XapaKTEPUCTUK OTAEIBHBIX CJIOEB M MHOIO-
CIIOMHBIX TeTepo(da3HbIX CTPYKTYP

— CnocoOpl Oy4eHHs! OTAETIbHBIX CJI0EB U MHOTOCIOWHBIX reTepo(a3HbIX CTPYKTYpP
C 3apaHee 3aJJaHHbIMU (PYHKLHOHAIbHBIMU XapaKTEPUCTUKAMHU i PUOOPOB 3JIEK-
TPOHUKH Pa3JINYHOTO HA3HAYECHUS.

Braoemy:
- Metonamu aHaiu3a (pyHKIMOHAIBHBIX XapaKTEPUCTHK OTICJIbHBIX CJIOEB U MHOTOCIION-

HBIX TeTepo(a3HbIX CTPYKTYP
- CoBpeMeHHBIMU CIIOCO0aMU IOJIy4€HHUSI OTAENBHBIX CJIO0€B U MHOTOCJIONHBIX reTepodas-

HBIX CTPYKTYp C 3apaHee 3aJaHHbIMU (YHKIIMOHAJbHBIMU XapaKTEepPUCTUKAMU i Ipubo-

POB IEKTPOHUKH PA3IMYHOIO Ha3HAYCHMUSI.

- Crioco0amu co37jaHMsI U UCIOJIb30BAHUS OCHOBHBIX AJIEMEHTOB 3JIEKTPOBAKYYMHBIX MpH-
00poB (To1oTpeBaTeied, KaTo10B, TETTEPOB)
JucuumiuHa HareneHa Ha GopmupoBanue cienyromux komnerenuui: OIIK-1, OIIK-3,
OIIK-5, TIK-1, TIK-2, T1K-3.
3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

PU3NKO-XMMHYECKHE CBOMCTBA KPEMHUS U repMaHus. TEeXHOJIOIMH MOHO- IOJMKPUCTAII-
JIMYECKOTO U aMOP(PHOTO KPEMHHUSI U T€pMaHus [yl Pa3IMYHbIX TUIIOB YCTPOMCTB.

®dazoBble paBHOBecus B cucteMax A’-B°. XapakTepucTuka GU3HUECKHX, SIEKTPOPU3HYE-
CKHX, U ONITOYIEKTPUUECKUX CBOMCTB XMMHUECKHX coeuHeHnit Tuma A’B>. TexHonorus ToHKux
IJIEHOK Ha OCHOBe coeqmHenuii A°B° i TBep/bIX pacTBOPOB Ha UX OCHOBE.

®dazoBble paBHOBecus B cucteMax AZ-BS. XapakTepuctuka GU3HUECKUX, SIEKTPOPU3HUE-
CKHX, U ONITOYIEKTPUUECKUX CBOMCTB XMMHUECKHX coeuHeHnit Tuma A’BS. Texnonorus ToHKnX
IJIGHOK Ha OCHOBe coenuHeHuii A’B® i TBep/pIX pacTBOPOB HA MX OCHOBE ISl IPHOOPOB OTOO-
paxxenust unpopmannu B UK 1 Bumumom nuanasone criekrpa.

®dazoBble paHOBecus B cucteMax A*-BS. XapakTtepuctuka GU3HUECKHX, SIEKTPOPU3MYE-
CKHX, U ONITOYIEKTPUUECKUX CBOWCTB XMMHUECKHX coemuHennit Tuma A*BS. Texnonorus ToHknx
IJIEHOK Ha OCHOBe coenuHenuii A*B® u TBep/pIX pacTBOPOB HA MX OCHOBE ISl IPHOOPOB OTOO-
paxenust unpopmannu B UK nuanazone crnekrpa.

XapaxkTepucTuka (QU3NKO-XUMHUECKUX, (PU3MUECKUX U AEKTPO(U3NUECKUX CBOWCTB HE-
KOTOPBIX MaTEpPHANIOB, IIMPOKO HMCIOJIB3YEMBIX NPH H3TOTOBJICHUM I[ACCUBHBIX JJIEMEHTOB B
TEXHOJIOTUSAX reTepoazHbIX MIIEHOYHBI CTPYKTYP: METAJLIbl, OKCUAbI, HUTPHU/BI.

Kunkue kpucramisl. Kinaccudukaiysi, 0CHOBHbIE XapaKTEPUCTUKH.

TexHonoruss CTEKJIa B AJIEKTPOBAKYYMHOM W MHUKPOIIEKTPOHHON MMPOMBIILICHHOCTH.
Knaccudukanus crekos mo coctaBy u obsactu npuMeHeHuss. OnTu4eckoe, IEKTPOBAKYyMHOE,
Ja3€pHOE CTEKJIO — OCHOBHBIE CBOiicTBA. COBpEMEHHbIE MPOMBILIUICHHbIE TEXHOJIOIMH CTEKJIA.
Cnau crexia ¢ MetauioM.CTEKIOKPUCTANINYECKUE MaTepuabl Ui SJIEKTPOHUKU U ONTORJIEK-
TPOHUKH, TEXHOJOTHs, 00JaCTH NMPUMEHEHHsI, JOCTOMHCTBA, METOJIbl KOHTPOJS HAHO- MUKPO-
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CTPYKTYpBl CTEKIOKpUCTANINYECKUX MaTepuanoB. OCHOBHbIE MPOOJIEMbI HAHO CTPYKTYpPUPO-
BAaHHBIX JBYX(a3HbIX MaTEPUAJIOB.

Texnonoruss Heopranmdeckux JtoMuHodopoB. Kiaccupukanus moMUHOGOPOB MO pasz-
JUYHBIM Mpu3HakaM. OCHOBHBIE KJIacChl XUMUYECKUX COEIMHEHUH, UCIIOJIb3YEMbIX JJI CUHTE3a
HEOPraHUYECKUX JIIOMUHO(OPOB. TEXHOJOrHs TOHKOIUIEHOYHBIX 3JIEKTPOJIIOMUHECIIEHTHBIX
cTpykTyp.Opranudeckasi ayeKkTpostoMuHecueHnyus. OCHOBHbIE KJIacChl HAaHOPAa3MEpPHBIX ILjie-
HOYHBIX CTPYKTYpP Ha OCHOBE OPraHUYECKUX JIEKTPOJIOMUHOPOPOB. OCOOEHHOCTH MEXaHU3MOB
JIOMUHECIIEHIIUA OPTaHUYECKUX CBeTOM3Iydaromux Auoaubix ctpykryp (OCH). Teoperuue-
ckas mozaens OCUJl. Meroauka nmogdopa maTepuaioB it co3aanus rerepodaznon OCU/.

MeTo1pl icclieA0BaHUS U KOHTPOJIS 2JIEMEHTHOTO U (pa30BOr0 COCTaBa MHOTOCIOMHBIX T'e-
TEPOCTPYKTYP: CIEKTPOCKOMHUS 3JIEKTPOHOB C MOTEeped 3HEpruu, (poToaKycTHUecKasl CIIEKTpO-
CKOIIUS, PEHTI€HOBCKasi (DOTO3JIEKTPOHHAS CIEKTPOCKOMus. MeToibl aHajln3a IPUMECHOTO CO-
cTaBa. XMMHUKO-aHAJIMTUYECKHE U SHEPIETUYECKUE METObl KOJMYECTBEHHOTO aHajau3a. Xpoma-
Torpaduyeckre MeTojibl. Macc-ClIeKTpOMETPUUYECKUE METO/IbI C Pa3jIMYHbIMH BapUaHTaMU IO-
CIIOMHOTO aHalM3a TOHKHX CTPYKTYp. OKe-CIeKTPOCKOIHUs, 3JIEKTpOoHHas nudpakuus (mpume-
CH), CHEKTPOCKOIHS MOHHOTO paccesHus, MOHHBIH MUKPO3OHJIOBBIA aHanmu3, oopaTHas Pesep-
(bopI0BCKasi CIIEKTPOCKOMNHS, SIACPHBI MUKpOaHaIN3, (GOTOCTUMYIHPOBAaHHAS TEPMO-3.]1.C., (o-
TORJIEKTPOHHAS CIIEKTPOCKOIUS, PEHTIEHOBCKas (DII0OpECLEHTHAs ClieKTpockomnus, Mecchaya-
POBCKasi CIEKTPOCKOMUS

MeTo1bl KOHTPOJISI MPOMEKYTOUHBIX CTPYKTYpP IPU M3TOTOBJICHUHM HWHTETPAIbHBIX CXEM.
OcHOBHBIE MTapaMeTpbl, XapaKTEPU3YIOLIUE TOBEPXHOCTh B TEXHOJOTUHU E€TEPOCTPYKTYP: IIEPO-
XOBaTOCTh, INIOCKOMApalIeIbHOCTh, IOPUCTOCTh, HAIMYNE aKTUBHBIX [IEHTPOB, TOBEPXHOCTHBIN
noTeHIMaI. MeTo bl pa3pyliaroiero U Hepa3pylarlero KOHTPOJIsl COCTOSHUS TOBEPXHOCTU U
000pyI0BaHKE VISl TPOBEACHHS COOTBETCTBYIONIMX aHATN30B. MeTO bl SJIEKTPOHHON U CHIIOBOM
(TyHHENnbHOM) MuKpockonuu. CKkaHUpPYIOLIas U MPOCBEUYMBAIOIIAS AJIEKTPOHHAsT MUKPOCKOIIHUS.
Judpakuus 37€KTPOHOB, OTpaKEHUE NPU AUPPAKIIUU STEKTPOHOB.

Knaccudukanus MeTooB mNojgydeHHs aMOpP(HBIX, MOJUKPUCTAUIMYECKUX U MOHOKPH-
CTAJUTMYECKUX IJIEHOK Ha OCHOBE HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

4. O0beM yueOHOM THCHMIINHBI

. B 3auerHbIx B akagem.
Buner yue6HOM paboTh
eIMHUIIAX Jacax
OO0masi Tpy10€eMKOCTb AUCIHUIJIMHBI 10 Y4eOHOMY 5 180
miany (mo cemecrpam) 2/3 72/108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,9 68
0,95/0,95 34/34
Jlexuuu (JIek) 0,5 18
0,25/0,25 9/9
[Ipaxtuueckue 3ansatus (113) 1,4 50
0,7/0,7 25/25
CamocrositesbHas padora (CP): 2,1 76
1,05/1,05 38/38
KonrakTHas camocrositenbHas paboTa 0,2
0,2/-
CaMoCTOSATENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 75,8
37,8/38
JK3aMeH 1 36
-/1 -/36
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,4
-/0,4
[ToaroroBka K 3K3aMeHy 35,6
-/35,6
Bua konTpos: 3aueT/IK3aMeH
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. B 3auerHbIx B actponom.
Bunel yue6HOM paboThI
eIMHUIIAX qacax
OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 10 Y4eOHOMY 5 135
miany (mo cemecrpam) 2/3 54/81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,9 68
0,95/0,95 34/34
Jlexuuu (JIek) 0,5 13,5
0,25/0,25 6,75/6,75
[IpaxTuueckue 3anstus (113) 1,4 37,5
0,7/0,7 18,75/18,75
CamocrositesbHas padora (CP): 2,1 57
1,05/1,05 28,5/28,5
KonTakTHas camocrositenbHas padboTa 0,15
0,15/-
CaMoCTOSATENbHOE N3YUEHHUE PA3/IeI0B AUCHHUIIIMHbI 56,85
28,35/28.5
JIK3aMeH 1 27
-/1 -/27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,3
-/0,3
[ToaroroBka K 3K3aMeHy 26,7
-/26,7
Bua koHTpoJasn: 3aueT/3K3aMeH

4.5. IlpakTukn

B cootBerctBun ¢ ®I'OC BO marucrpatypsl mo Hampasieruto noarotoBku 18.04.01.
XuMHUYecKasi TEXHOJIOTHSl TPAKTHKA SBIAECTCS 00s13aTEeIbHBIM Pa3eioM OCHOBHOM 00pa3oBa-
TEBHON TPOTrpaMMbl MarucTparypel. OHa mpeacTaBisieT coO0oi BU ydeOHBIX 3aHSTHN, HETO-
CPEIICTBEHHO OPHMEHTUPOBAHHBIX Ha MPO(GECCHOHAIBHO-IIPAKTUYECKYIO TMOJATOTOBKY OOydYaro-
ITUXCS.

IIpn peanuzanum JaHHOM MarvCTEPCKOM MPOTPaMMBbl MPEAYCMATPUBAIOTCS CIEAYIOIINE
BU/IBI TIPAKTUK: yueOHas (2 cemectp), npousBoacTBeHHas (HUP) u npenaunnomuas (4 cemectp).

AHHOTanuA padoyeil NPOrpamMmbl
Yd4eOHast NpaKTHKA: NPAKTHKA 110 M10JY4YCHUI0
NepBUYHBIX NPOdecCHOHANBHBIX YMeHHH U HaBbIKOB (B2.B.01(Y))

1. Heap NPpakTHKH MO MOJYYEHUIO NMEPBHUYHBIX NPO(ecCHOHANBHBIX YMEHMH W
HABBIKOB — IOJy4€HHE OOy4aroUIMMCsl MEPBUYHBIX NMPOPECCHOHATBHBIX YMEHUN U HABBIKOB
IIYTEM CaMOCTOSITEJIBHOIO TBOPYECKOTO BBHIIIOJIHEHHU 3aa4, ITOCTaBJICHHBIX IPOrpaMMON IMpaK-
THKH.

OcHOBHOI 3a/a4eil NMPAKTHKH 10 IOJYYEHUI0 INEPBHYHBIX PO ecCHOHATBHBIX
YMeHHMii M HABBIKOB SIBJISIETCSI (JOPMUPOBAHUE Yy O0YUAIOIIMXCS IEPBUYHOTO MpeACTaBIeHUs 00
OpraHM3aly Hay4YHO-UCCIIEI0BATEIBCKON AESITEIIBHOCTA U CUCTEME YIIPABJICHHS HAYYHBIMH HC-
CJIEIOBAHMSAMU; O3HAKOMIICHHSI C METOJOJIOTMYECKMMU OCHOBAaMHU M IPAKTUYECKOTO OCBOECHUS
IPUEMOB  OpraHM3alMM,  IUIAHUPOBAaHUS, MPOBEICHUS U OOecleyeHus:  HayyHo-
HCCIIEIOBATENIbCKOW 1 00pa30BaTeNIbHOM JNEesTEbHOCTH, O3HAKOMIIEHUS C JESITeIbHOCTbIO 00pa-
30BaTeIbHBIX, HAYYHO-UCCIEA0BATEIbCKUX U MPOEKTHBIX OpraHu3alfil mo npo@uio uydaemon
MIPOrpaMMbl MAarucTpaTypbl; pa3BUTHE Yy OOYUYAIOLIMXCS JMYHOCTHO-MPO(ECCHOHATIbHBIX Ka-
YECTB UCCIEA0BATENS.

[Tpu peanuzauuu nanHoi OOII BO st nony4yeHus: nepBUYHBIX NPOPECCHOHATIBHBIX yMe-
HUH U HaBBIKOB IIPElyCMAaTPUBAETCS MPOBEACHNUE YUEOHON TPAKTUKU.
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VY4eOHbIe TPAKTUKU MPOBOIATCS Ha Kadeape XUMHUHU M TEXHOJIOTHH KPUCTAILIOB, mpodec-
copaMmu, JOLEHTaMH M MPEerojaBaTeasiMu B JJaOOPATOPUSIX, OCHALLEHHBIX aHAIUTUYECKUM 000-
pynoBanreM. OO0beM ydueOHOU mpakTuku — 6 3.€. [IpakTrka mpoBOIUTCS BO 2 CEMECTpE paccpe-
JOTOYEHO.

2. B pe3yabTaTe MpoXo:KaeHUs] MPAKTUKH IO NMOJYYEHUIO MePBHYHBIX NMpodeccuo-
HAJBHBIX YMEHHU M HABBIKOB 00YUYaIONIUIiCs 10 MPOrpaMMe MarucTpPaTyphbl 10/KeH:

Obnadams CIENYyIOUTUMHA KOMIIETEHITUSIMU

OIIK-3, IIK-1, T1K-2, TIK-3

3namew:

— TIOpSAOK OpraHu3aly, IUIAHUPOBAHMS, IPOBEACHHUS U OOECIedYeHUs: HayIHO-
HCCIIEIOBATENIbCKUX PabOT C UCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI;

— TOpSAJOK OpraHu3aluy, IUIAHWPOBAaHUS, MPOBEACHUS U obOecrieueHus: 00pa3oBaTellb-
HOM JACATEIHHOCTH MO PO(YHITI0 H3ydaeMOl MPOTPaMMbl MarucTpaTyphl.

Ymems:

— OCYILECTBJIATh MOUCK, 00pabOTKY U aHaIU3 HAYYHO-TEXHHUYECKONW MH(POpMaluU 110
poGUITI0 TPOHIEHHON TPAKTUKH, B TOM YHCJIE C TPUMEHEHHEM Internet-TexHOJIOTHif;

— HCIIOJh30BaTh COBPEMEHHBIE MPUOOPHI U METOJMKH MO TMPOQIIII0 TPOrpaMMbl Maru-
CTpaTypbl, OPraHU30BBIBATH MPOBEACHUE IKCIEPUMEHTOB W HCIIBITAHUHM, TPOBOJUTH UX 00pa-
OO0TKYy U aHAJTM3UPOBATH UX PE3yJIbTATHI;

—  BBITNOJIHATH TEJarorudeckue (QyHKIHUH, MPOBOJAUTH MPAKTHUECKUE M JTA0OpAaTOPHBIC
3aHSTHSL CO CTYIEHUYECKOH ayAUTOPHEH 110 BBIOPAHHOMY HAIPaBJIECHUIO TOATOTOBKH.

Braoems:

— CIOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATEIBCKON AESITEIbHOCTU MO IPOGUIIO
M3y4aeMOU MPOrpaMMbl MaruCTPaTyphl,

— METOJIOJIOTUYECKUMU MOJX0AaMH K OpraHU3allMi Hay4YHO-UCCIIEeI0BaTENbCKOW U 00-
pa30BaTEIbHON AEATEILHOCTH;

— CIIOCOOHOCTBHIO HA MPAKTHKE MCIIOJIH30BATh YMEHUS U HAaBBIKM B OpraHM3aIluy Hay4-
HO-MCCJIEI0BATENbCKUX U IIPOEKTHBIX paboT;

— HaBBIKaAMU BBICTYIUJICHUH Tiepe]] yIeOHOU ayAuTOpHUEH.

3 Kpartkoe cofepkaHue NPAKTUKHU MO0 MOJYYeHHIO MEPBUYHBIX NMPO(ecCHOHATbHBIX
YMeHUii 1 HABBIKOB

VYyeOHas nMpakTUKa BKIIOYAECT ITalbl 03HAKOMJIEHHUS C METOJI0JIOTUYECKUMU OCHOBaMH U
MPAKTUYECKOTO OCBOCHUS MIPUEMOB OPraHM3aIlvy, TJIAHUPOBAHUS, TIPOBEICHUS U 00ECTICUCHUS
Hay4YHO-HCCJIEI0BATENbCKOM M 00pa30BaTeNbHON AEATEIbHOCTH, O3HAKOMJICHHS C JESTEeNIbHO-
CThIO0 00pa30BaTeNIbHBIX, HAYYHO-UCCIIEJOBATENbCKUX U MPOEKTHBIX OPraHu3alui Mo MpoQuiito
M3y4aeMOM MPOrpaMMbl MAarUCTPATYPHI.

KonkpeTtHoe conmepkanune yd4eOHOW MPAKTUKU ONPEACIACTCS WHAUBUIYATbHBIM 3aaHU-
eM 00ydarolerocsi ¢ ydéToM MHTEPECOB U BO3ZMOKHOCTEH KadeIpsl WM OpraHu3alyy, TJ1e OHa
npoBoauTcs. MIHuBHlyanbHOE 3ajaHKe pa3padaTbIBaeTCs MO NpOoGUIII0 H3y4aeMOi POrpaMMbl
MarucTpaTypsl ¢ Y46TOM T€MbI BBIITYCKHOW KBATM(DUKAITMOHHON pabOTHI.

4 O0beM NPAKTHKH MO MOJYYEHUIO NMEPBUYHBIX NPOodecCHOHATbHBIX YMEHUH u
HABBIKOB

Bib! yueGHoi paGoTs! B 3aueTHbIX enu- B akanem.
HUTAX Jacax
OO0masi Tpy10€eMKOCTb NPAKTHKH 110 Y4eOHOMY 6,0 216
ILUIAHY
KoHTakTHasi pa6oTa — ayANTOPHBIE 3aHITHSI: - -
CamocrositesbHas padora (CP): 6,0 216
KoHTakTHas camocrosiTesnbHas paboTa 0,4
WnuBuayanbHOe 3a1aHue 1,0 36
CaMocCTOsATENTbHOE OCBOCHHE 3HAHWN, YMEHHUI 1 HABBI- 5,0 179,6

78



KOB I10 NporpamMme yueOHOM NpaKkTUKU
Buja koHTpOJISI: 3a4eT ¢ OLCHKOMH
Bib! yueGHoi paboTs! B 3ayeTHbIX enu- B actponom.
HHUIIax gacax
OO0masi Tpy10€eMKOCTb NPAKTHKH 110 Y4eOHOMY 6,0 162
IUIAHY
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: - -
CamocrositesbHas padora (CP): 6,0 162
KonTakTHas camocrositenbHas paboTa 0,3
WNHmBuayanbHOE 3ajaHue 1,0 27
CamocTosATenpHOE OCBOCHHE 3HAHWN, YMEHHUI U HABBI- 5,0 134,7
KOB I10 NporpamMme yueOHOM NpaKkTUKH
Buja koHTpOJISI: 3a4eT ¢ OLCHKOMH

AHHOTanusA padoyeil NporpaMmal
IMpousBoacreennas npakrtuka: HUP (b2.B.02(H))

1. Heabro npousBoacreenHoii npaktuku: HUP sensercs dopMupoBanue HEOOXOIUMBIX
KOMIIETEHIIUM JUIsI OCYILIECTBJICHHS HAy4YHO-UCCIIEIOBATEIBCKON JIEATEIBHOCTH 110
HanpasiieHuto noArotoBku 18.04.01. XumMunueckasi TeXHOJI0THS.

2. B pe3yabTaTe BbINOJHEHUs! Npou3BoAcTBeHHON npakruku: HUP_oOyyarommiicss mo
NporpaMMe MarucTpaTryphbl J10J2KeH:

Obaadoams KOMIETEHLIUSIMU:

OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, a Takxe mpoQecCHOHAIBHBIX KOMIICTCHIIHH,

IIPelyCMOTPEHHBIX OCHOBHOM oOpa3oBatenbHoil nporpammoit [1K-1, I1K-2, I[TK-3.

Iloocomosums u npedcmasume K 3awume HaydHO-HCCIEN0OBaTelNbCKyto padoty (HUP),
BBITIOJTHEHHYIO HA COBPEMEHHOM YPOBHE Pa3BUTHS HAYKHM M TEXHUKH M COOTBETCTBYIOLIYIO BbI-
OpaHHOMY HaIlpaBJICHUIO MOJATOTOBKU M Iporpamme oOydeHus, KOTOpas OTBEYAEeT KPUTEPUSIM,
yCTaHaBJIMBaeMbIM MuHHCTEPCTBOM OOpa3oBaHus UM Hayku Poccuiickoir ®enepauuu. B npen-
ctaBiieHHOH K 3amute HUP nomkHbI nmonydnTh pa3BUTHE 3HAHUS U HABBIKHU, MOJIY4YEHHbIE 00Y-
YaIOUMMCs IIPH OCBOCHHMM IIPOIPAMMBI MaruCTpaTypbl, B TOM YHUCJE IIPU U3YYECHHH CIELUATb-
HbIX aucuuiuivH. [IpencraBnennas k 3amure HUP momkHa comepikarh OCHOBHBIE TEOpPETHYE-
CKHE TI0JIO)KEHUS, IKCIIEPUMEHTAIIBHBIC PE3YJIbTAThI, IPAKTUYECKUE JOCTHKEHHS U BBIBOJBI U3
paboTHL.

3. Kparkoe conepxanue npousBojacrBenHoii mpaktuku: HUP cocraBnser 42 3.e. (1512
4), cooTBecTBeHHO 9 B 1 cemecTpe, 6 Bo 2 cemectpe, 9 B 3 cemectpe u 18 B 4 cemectpe.

B npencrasnennon k 3ammrte HWP noipkHBI NOMyYuTh pa3BUTHE 3HAHWS M HABBIKU, IOJIy4EH-

Hble 00Yy4arolUMCs MPU OCBOEHUM MPOrpamMMbl MarucTpaTrypbl, B TOM 4YHCJIE IPU HU3Y4YEHUU

crienManbHbIX nucuuiuimH. [lpencraBnennas k 3amure HUP nomkHa conmepath OCHOBHBIE

TEOPETUYECKUE ITOJIOKEHUS, IKCIIEPUMEHTAIBHBIE PE3YJIbTaThl, IPAKTUYECKUE TOCTHUKEHUSI U

BBIBO/IbI U3 PAOOTHI.

4. Oo0bem npousBoacTBeHHO npakTuku: HUP

B 3auer-
Buapr yue6HO# paboThI HBIX €/11- B akanem.

— gacax
OO0uiasi TPY10€eMKOCTh NPAKTHKH 10 Y4eO0HOMY ILUIaHY 42,0 1512
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 19,8 714
[TpakTueckue 3anstus (113) 19,8 714
CamocrositesbHas padora (CP): 20,2 726
CamMocTosATenpHOE OCBOCHHE 3HAHUW, YMEHHI M HABBIKOB TI0 20,2 726
nporpamme HUP
JK3aMeH 1 36
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KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus

0,4

[ToaroroBka K sK3aMeHy

35,6

Bujx koHTpoJs:

3a4eT C OLeHKOM/PK3aMeH

B Tom uncie no ceMecTpam:

1 cemecTp
OO0uiasi TPy10eMKOCTh NPAKTHKH B CeMeCTpe 9,0 324
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 4,7 170
[TpaxTnueckue 3anstus (113) 4,7 170
CamocrositesbHas padora (CP): 4,3 154
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMocCTOATENHbHOE OCBOCHNE 3HAHUMN, YMEHUI 1 HABBIKOB I10 153,6

nporpamme HUP

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

2 cemecTp

OO0uiasi TPy10€eMKOCTh NPAKTHKH B CeMeCTpe 6,0 216
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,8 102
[TpakTueckue 3anstus (113) 2,8 102
CamocrositesbHas padora (CP): 3,2 114
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMocTOSATENbHOE OCBOCHNE 3HAaHUN, YMEHUIN U HABBIKOB IO 113,6

nporpamme HUP

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

3 cemecTtp

OO0uiasi TPy10€eMKOCTh NPAKTHKH B CeMeCTpe 9,0 324
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 4,25 153
[TpakTuueckue 3anstus (113) 4,25 153
CamocrositesbHas padora (CP): 3,75 135
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMocTOSATENHbHOE OCBOCHHE 3HAaHUN, YMEHUIN U HABBIKOB IO 134,6

nporpamme HUP

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

4 cemecTp

OO0uiasi TPy10€eMKOCTh PAKTHKH B ceMeCTpe 18,0 648
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 8,0 289
[TpakTueckue 3anstus (113) 8,0 289
CamocrositesbHas padora (CP): 9,0 323
CamMocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TI0 9,0 323
nporpamme HUP
JK3aMeH 1 36
KoHnTakTHas paboTa — MpoMeXyTOYHAsI ATTECTaIs 0,4
IloaroroBka K 3K3aMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
B actpo-
Buner yue6HOM paboThI B 3adeTHEIX e- HOM.
HUIaX
Jacax

OO0uiasi TPy10€eMKOCTb NPAKTHKH N0 Y4eO0HOMY ILUIaHy 42,0 1134
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 19,8 535,5
[TpakTueckue 3anstus (113) 19,8 535,5
CamocrositesbHas padora (CP): 20,2 544,5
CaMoCTOsATETbHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TIO 20,2 544.5
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nporpamme HUP

JK3aMeH 1 27

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3

IloaroroBka K 3K3aMeHy 26,7

Buja koHTpoOJIS:

3a4eT ¢ OLeHKOI/JK3aMeH

B Tom umncie no ceMecrpam:

1 cemecTp
OO0u1asi TPy10€eMKOCTh NPAKTHKH B CeMeCTpe 9,0 243
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 4,7 127,5
[TpakTnueckue 3anstus (113) 4,7 127,5
CamocrositesbHas padora (CP): 4,3 115,5
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CamMocTosATenTpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TI0 115,2

nporpamme HUP

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

2 cemecTp

OO0uiasi TPy10€eMKOCTh PAKTHKH B CeMeCTpe 6,0 162
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2,8 76,5
[TpakTueckue 3anstus (113) 2,8 76,5
CamocrositesbHas padora (CP): 3,2 85,5
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CamocTosATenpHOE OCBOCHHE 3HAHUN, YMEHHI M HABBIKOB TIO 85,2

nporpamme HUP

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

3 cemecTp

OO0u1asi TPy10€eMKOCTh PAKTHKH B CeMeECTpe 9,0 243
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 4,25 114,75
[TpakTnueckue 3anstus (113) 4,25 114,75
CamocrositesbHas padora (CP): 3,75 101,25
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMocTOATENbHOE OCBOCHNE 3HAHUMN, YMEHUI U HaBBIKOB 110 100,95

nporpamme HUP

Bujx koHTpOJIS:

3a4eT ¢ OLEeHKOM

4 cemecTp

OO0uiasi TPy10eMKOCTh PAKTHKH B CeMeECTpe 18,0 486
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 8,0 216,75
[TpakTnueckue 3anstus (113) 8,0 216,75
CamocrositesbHas padora (CP): 9,0 242,25
CamMocTosATeTbHOE OCBOCHHE 3HAHUW, YMEHHI M HABBIKOB TI0 9,0 242,25
nporpamme HUP
JK3aMeH 1 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIs 0,3
IloaroroBka K 3K3aMeHy 26,7
Buja koHTpOJISI: JIK3aMeH

AHHOTanuA pado4yeil MPOrpamMmbl
npepaumiiomHoi npakruku (b2.B.03 (I1x))

1. Iesan npeaaunjoMHOl NPAKTHKH — BBIIIOJHEHUE BBITYCKHOM KBaJIM(PUKAIMOHHON pabo-
Tl. OCHOBHOH 3a1aueil NPeIIUIIOMHOM NMPAKTHKM sBIIsieTCS popMUpoBaHue y o0y-
YalOIIMUXCS 1EJIOCTHOTO MPEICTaBlIeHUss 00 OpraHu3aluy Hay4HO-UCCIEI0BATEIbCKON
JEATEIBHOCTH M CHCTEME YIPABJICHUS HAYYHBIMH HMCCIEJOBAHUSIMM; O CTPYKTYype Opra-
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HU3ALMU U OCHOBHBIX (YHKIMSIX HCCIIEOBATENbCKUX M YIPABJIEHYECKUX IOJpa3jiene-
HUN; OCBOEHHE HOPMATHBHOW JOKYMEHTAllMM U CPEJICTB MPOTPAaMMHOr0 OoOecreueHus
HCCIIEIOBATENIbCKOIO TOJpa3AeaeHus; MPUOOPETEHNE ONBbITa OPraHU3alUd CaMOCTOSI-
TEITLHON M KOJUIEKTUBHOW HAYYHO-HCCIIEOBATEIBCKON PabOThI; 0000IIeHne U CUCTEMa-
TU3alMs] JaHHBIX JUISl BBITOJHEHMSI BBITYCKHOM KBaTU(PUKAMOHHON pabOThl; pa3BUTHE Y
oOyuaronuxcs IMYHOCTHO-IPO(ecCHOHANIbHBIX KaYeCTB MCCIeA0BaTEeIs.
2 B pesyiabTare NPOXOKICHUS MNPEeIIUIIIOMHON NPAKTHUKUH O0yYarOLIMICHA IO IPo-

rpaMMe MarucTpaTypsbl JI0JKeH:
Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU
OIlIK-2, OIIK-3, OIIK-5, T1K-1, ITIK-2, TTIK-3
3nams:

—  (U3UKO-XMMHYECKHE 3aKOHOMEPHOCTU TEXHOJOIMHM MO MPOQUIIIO0 BBITYCKHON KBa-

TU(UKaIUOHHON paboThI;
— DKOHOMHUYECKHUE MOKa3aTesId TEXHOJOTHUH;

— KOMIUIEKC MEpONPUATUN MO TEXHHKE OE30MaCHOCTU, OXPAaHE OKPYXKAIOUIEH Cpe.sbl,

OXpaHe TpyJa.
Ymemo:
—  OCYIIECTBIISATh
HCCIIEI0BATEIbCKOM paboThI;

KOHTPOJIb

CaMOCTOSITEIbHOU

KOJUJIEKTUBHOU

Hay4HO-

— BBIINIOJIHATE IMOATOTOBKY HaquO-TCXHH‘{CCKOﬁ AOKYMCHTAIIMU 11 TIPOBCACHUSA

HAy4YHBIX HCCIEOBAaHUM U TEXHUYECKUX pa3pabOToK;

— BBINOJHATH PacyeThbl, CBSI3aHHBIE KaK C pa3paOOTKOW 3alaHUM AJIs OTIENbHBIX HC-
ITOJIHUTEJIEN, TaK U C COCTABJIICHUEM IUIAHOB U MPOTPaMM MPOBEACHUS HAY4YHBIX UCCIIETOBAHUN U

TEXHUYECKUX Pa3pabOTOK B LIETIOM.
Braoemy:

— CHCTEeMOit IUIAaHUPOBAHUA W OpraHU3allui HAYUYHO-HUCCICAOBATCIbCKUX U IMTPOCKTHBIX

paboT B paMKax M3ydyaeMoi IporpaMMbl MarucTpaTyphl;

— OCHOBHBIMH JIOJDKHOCTHBIMHM (DYHKLHSMH PYKOBOJSIIETO MepcoHana (pyKOBOIUTEIS
Hay4YyHOU rpymnibl, IpoeKTa, IporpaMMbl) B paMKaxX W3y4aeMOi IPOrpaMMbl MarucTpaTyphbl.

3 KpaTkoe coaeps;kaHue NpeIIuIlJIOMHON IPAKTHKH

[IproOpereHre 3HaHUI U HaBBIKOB 10 OpraHU3alMK U YIPABJIEHUIO OT/EIbHBIMU 3Tarla-
MU U IIporpaMMaMH MPOBEACHUS HayYHbIX UCCIIEIOBAHUM U TEXHUYECKUX pa3pabOTOK.

N3yuenne SKOHOMHUKH M OpraHU3alMy IIPOU3BOJICTBA, OXPAHbl TPY/Ja, OXPaHbl OKpYXkKa-
IOLIEN Cpelibl, MEp TEXHUKH 0€30MacHOCTH B MacIITadax OTAEICHHUs, yHacTKa IPEIIPUSITHSL.

[ToaroToBKa MCXOMHBIX JAHHBIX JUISI BBITIOJHEHUS BBHITYCKHOW KBaNU(UKALMOHHOW pa-

OOTHI.
4 O0beM NpeAIMIJIOMHON NPAKTUKH
. B 3auerHbIx B akanem.
Buner yue6HOM paboTh
eIMHUIIAX Jacax
OO0u1asi TPy10€eMKOCTh MPAKTHUKH N0 Y4eOHOMY IJIAHY 6,0 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: - -
CamocrositesbHas padora (CP): 6,0 216
KoHnTakTHas camocrositenbHas paboTa 0,4
WuauBuayanbHOE 3a/1aHuE 1,0 36
CamocTosATenbHOE OCBOCHHE 3HAHWN, YMEHUI U HABBIKOB TIO 5,0 179.,6
IporpamMme MpeJIMIUIOMHON IIPAaKTHKU
Buja koHTpOJISI: 3a4eT ¢ OLeHKOH
Bus! yaeGHO# paboTs! B 3auetnpix | B actpoHOoM.
eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 6,0 162
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KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: - -
CamocrositesbHas padora (CP): 6,0 162
KonrakTHas camocrositenbHas paboTa 0,3
WNHmBuayansHOE 3a1aHne 1,0 27
CamocTosATenbHOE OCBOCHHE 3HAHWM, YMEHUI U HABBIKOB TIO 5,0 134,7
[IpOrpaMMe MpeUILIOMHON PaKTUKU

Buja koHTpOJISI: 3a4eT ¢ OLCHKOH

4.6. 'ocynapcTBeHHAsi UTOTOBasi aTTeCTALMS:
3amuTa BbINYCKHOH KBAJIM(PUKALNMOHHOMI
padoThl, BKJIOYasi NOATOTOBKY K 3amuTe ¥ npouenypy 3ammrsl (b3.5.01)

1. Heab rocyrapcTBeHHON HUTOIOBOM AaTTECTALMU: 3alMTHI BBINYCKHOH KBaJaH(pHKA-
LHHMOHHON padoThl, BKJIKYasl MOAr0OTOBKY K 3allluTe M NMpoueaypy 3alIUThl — OObEKTUBHAS
OILIEHKa YPOBHS C(hOPMHPOBAHHOCTH OOIIEKYIbTYPHBIX, 00IIenpodeccuoHalIbHBIX U Mpodeccu-
OHAJIbHBIX KOMIETEHLIUN BBIITYCKHUKAa YHUBEPCUTETA, €T0 TOTOBHOCTU K BBIMOJHEHHIO Mpodec-
CHUOHAJIbHBIX 33/1a4.

2. B pe3yibTaTe MpoXoKIeHUSI TOCYJIAPCTBEHHONW MTOrOBON aTTeCTALIMH: 3aLUTHI
BBINYCKHON KBAJIN(UKANNOHHON padoThl, BK/JIWYasi MOAr0OTOBKY K 3aluTe U MPOLEAYPY
3alMThl, Y CTyJeHTa npoBepsieTc cGOPMHUPOBAHHOCTD CJEAYIOIIUX KOMIIETEHIUI, a Tak-
Ke cJIeAYI0IIUX 3HAHUI, yMeHHUIl U HABBIKOB, N03BOJISIIOIIMX OLIEHUTDH CTelleHb TOTOBHOCTH
o0y4yaroumuxcs K gajbHeimei npogecCHOHAJIbHOM 1eTeJIbHOCTH.

BoinyckHHMK, OCBOMBIIMN IPOrpaMMy MAarucTparyphl, JOJDKEH o0JanaTh CielyOIUMU
KOMITETEHIUSIMU:
00WeKyTbmypHbLIMU.

- CIOCOOHOCTHIO K a0CTPAaKTHOMY MBILUIEHUIO, aHanu3y, cuntesy (OK-1);

- TOTOBHOCTBIO JIEHICTBOBaTh B HECTAHAAPTHBIX CUTYallUsX, HECTU COLIMATIbHYIO M ITHUECKYIO OT-
BETCTBEHHOCTD 3a npuHsAThIE pemienus (OK-2);

- TOTOBHOCTBIO K CaMOpAa3BUTHUIO, CaMOpPEAIHM3allii, HCIIOJIb30BaHUIO0 TBOPYECKOTO MOTEHIMANA
(OK-3);

- CIIOCOOHOCTBIO COBEPILIEHCTBOBATH U PAa3BUBAaTh CBOM MHTEIUIEKTYalbHbIN M OOIIEKYJIbTYPHBIN
YpOBEHb, NOJYy4aTh 3HAHHS B O0JIACTH COBPEMEHHBIX MpOOJIeM HayKd, TEXHUKH U TEXHOJIOTUH,
I'YMaHHUTApHbBIX, COUUAIBHBIX U SKOHOMUUYECKUX Hayk (OK-4);

- CIIOCOOHOCTBIO K MPO(ECCHOHAILHOMY POCTY, K CAMOCTOSITEIbHOMY O0Y4YEeHHIO HOBBIM METOJIaM
UCCIIEJIOBAHUS, K U3MEHEHUIO HAyYHOTO M Hay4YHO-IPOU3BOJCTBEHHOTO Mpoduist cBoei mpodec-
cuoHanbHOM nesrenbHocTH (OK-5);

- CIIOCOOHOCTBIO B YCTHOM M MMCbMEHHON PeYr CBOOOHO MOJIB30BATHCS PYCCKUM U MHOCTPAHHBIM
SI3BIKAMU KaK cpeIcTBOM jenoBoro oomienus (OK-6);

- CIIOCOOHOCTBIO Ha MPAKTHKE HCIIOJIb30BaTh YMEHHUSI M HABBIKUM B OpPraHU3allMM HCCIIEI0BaTEb-
CKUX U MPOEKTHBIX paboT, B yrpanieHuu kouiektuBoM (OK-7);

- CIIOCOOHOCTBIO HAXOJUTh TBOPUYECKUE PEIICHUS! COLMAIBHBIX U MPOPEeCcCCHOHATIBHBIX 3a/ay, Io-
TOBHOCTBIO K IPUHATUIO HecTaHAapTHBIX perneHuit (OK-8);

- CIOCOOHOCTBIO € MOMOIIBI0 MH(POPMALMOHHBIX TEXHOJOTHH K CaMOCTOSITEIbHOMY MpHOOpeTe-
HUIO U UCIIOJIb30BAHUIO B MIPAKTUYECKON JIEATEIIbHOCTH HOBBIX 3HAHUM U YMEHUH, B TOM YHCIIE B
oOnacTsXx  3HAHUH, HENOCPEJACTBEHHO HE  CBSI3aHHBIX €O  cepoll  AeATenbHOCTU
(OK-9);

006wenpogeccuoHanbHoIMU KOMREMEHYUAMU.

- TOTOBHOCTbIO K KOMMYHHUKALIUU B YCTHOM M MUCbMEHHOM (pOopMax Ha pycCKOM M MHOCTPAHHOM
A3bIKAX JUIs peleHus 3a1a4 npogpeccuoHanbHoi aesrenbHoctu (OITK-1);

- TOTOBHOCTbIO PYKOBOJIUTH KOJIJIEKTUBOM B c(pepe cBOel MpodecCuoHaIbHOMN N1 TeIbHOCTH, TO-

J'ICpaHTHO BOCHpI/IHI/IMaﬂ COIMaJIbHBIC, DS THUYECKUE, KOH(beCCI/IOHaIH)HI)IG nu Ky.HI)Tyle)Ie paSJ'II/I‘-H/Iﬂ
(OITK-2);
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- COCOOHOCTHIO K MPO(hecCHOHAIBHON 3KCIUTyaTallud COBPEMEHHOTO 000py10BaHMsI U IpUOOPOB
B COOTBETCTBUU C HampasjeHueM U rnpoduieM noaroroku (OIIK-3);

- TOTOBHOCTHIO K HCIIOJIb30BaHHIO METOJIOB MAaTEMaTHUYECKOTO MOJIEIMPOBAHUS MaTepUallOB U
TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETUUECKOMY aHAJIN3Y U IKCIIEPUMEHTAIbHON MPOBEPKE TEO-
petnueckux rumnores (OI1K-4);

- TOTOBHOCTBIO K 3alllUTE OOBEKTOB HMHTEIUIEKTYaJIbHOM COOCTBEHHOCTHM M KOMMEpLHAIU3alUU
IpaB Ha 00bEKTHI HHTEIUIEKTYyalIbHOU coOcTBeHHOCTH (OIIK-5);

npogheccuoHanbHbIMU KOMNEMEHYUAMU, COOMEEMCMEYIOWUMU BUOAM NPODeCcCUOHANbHOU Oes-
MenbHOCMU, Ha KOMOpble OPUEHMUPOBAHA NPOPAMMA MASUCTPAMYPbL.

- CHOCOOHOCTBIO  OPraHU30BHIBATH  CAMOCTOSTENIbHYI0 W KOJUIEKTUBHYIO  Hay4HO-
HCCIIEZIOBATENIbCKYIO paboTy, pa3padaTbiBaTh IIJIAHBI U IPOTPAMMBbI IIPOBEJCHUS HAYYHBIX HCCIIe-
JIOBAaHUM U TEXHUYECKUX pa3paboTOK, pazpabaTbiBaTh 3a1anus 1uia ucnoianureneit (I1K-1);

- TOTOBHOCTBIO K TOUCKY, 00paOOTKe, aHAIN3y U CHCTEMaTH3allMi Hay4HO-TEXHUYECKON MH]Op-
MaIiH [0 TEME UCCIIEIOBAHUS, BIOOPY METOIMK U cpelcTB perieHus 3anaun (11K-2);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE IPUOOPHI U METOJMKH, OPraHU30BbIBATh MPOBEJIC-
HUE HKCIEPUMEHTOB U HCIBITAaHU, IPOBOJAUTL UX 00pabOTKY M aHAIU3UPOBATh MX PE3YJbTAThI
(I1K-3).

3uamo:

- IPUHIIMIIBI ¥ TOPSJIOK TIOCTAaHOBKU U (hOpMYIMpPOBaHMS 3a/1a4 HayYHBIX HCCIIEI0BAaHUM Ha OCHO-
B€ PE3YJIbTATOB MTOUCKA, 0OpPaOOTKU U aHAIN3a HAYYHO-TEXHUYECKON MHPOPMaLInY;

- (pU3UKO-XMMHUUECKHE OCHOBBI CHHTE3a MATEPHUAJIOB 3JICKTPOHUKH, HAHOAJIEKTPOHUKH U (POTOHU-
KM, METO/IbI UX UCCIIEIOBAHUS U IPOEKTUPOBAHUS CBOMCTB;

- IpaBWiIa ¥ MOPSAJOK IOJATOTOBKM HAYYHO-TEXHHYECKMX OTUYETOB, aHAJIUTHYECKUX 0030pOB U
CIPaBOK, TPeOOBaHUS K MPEICTABIECHUIO PE3YJIHTATOB IPOBEACHHOIO UCCIIEIOBAHUS B BU/IE HAYy4-
HOT'O OTYETa, CTaThU WJIU JIOKJIAJa;

- IPUEMBI 3alUTHl HHTEIUIEKTYalIbHONH COOCTBEHHOCTH.

Ymemuw:

- pa3palaTbiBaTh HOBbIE TEXHHYECKHE U TEXHOJOIMUECKHE pEIIEHUS Ha OCHOBE PE3YJIbTaTOB
HAaY4YHBIX UCCIIECOBAHUM;

- €O03/1aBaTh TEOPETHUECKUE MOJEIHU TEXHOJOTMUECKUX MPOILIECCOB, MO3BOJSIIOIIUX MPOrHO3UPO-
BaTh TEXHOJIOTMYECKHE MapaMeTpbl, XapaKTEPUCTUKHU alllapaTypbl U CBOWCTBA IOJIy4aeMbIX Be-
[IECTB, MAaTEPUAJIOB U U3/ICIHIL;

- pa3pabaTeIBaTh MPOTrPaMMBbI U BBINOJIHITH HAYYHbIE UCCIIEAOBaHMsL, 00OpabOTKy U aHAINU3 UX pe-
3yJIbTaTOB, (OPMYIHPOBATH BBIBOJbI M1 PEKOMEH AN}

- KOOpAMHUPOBATh PaOOTHI MO COMPOBOXKACHUIO peaIM3aluU Pe3ylIbTaToB padOThl B MPOU3BOA-
CTBE;

Braoemu:

- METOJIOJIOTHENW M METOJMKON aHajau3a, CUHTE3a U ONTHUMM3ALUU MPOLIEcCOB 0OecreueHus Kaye-
CTBa UCIIBITAaHUM, cepTU(UKALIUY TPOIYKLNUN C IPUMEHEHUEM TPOOIEMHO-OPUEHTHPOBAHHBIX Me-
TOJIOB;

- HaBbIKaMH pabOThl B KOJIJIEKTHBE, IUIAHUPOBAHUSI U OpraHM3allui KOJUIEKTUBHBIX HAay4YHbIX HC-
cJIeIOBaHMM;

- CIIOCOOHOCTBIO pelIaTh IOCTaBJICHHBIE 3aJayd, UCIOJb3YSl YMEHHUS U HaBbIKW B OpraHU3allu
Hay4YHO-HMCCIIEI0BATENbCKUX U TEXHOJIOTUYECKUX paboT.

3 Kparkoe coaep:kaHue rocyJapcTBeHHONl HMTOrOBOH aTTecTAllMM: 3ALIUTHI BbI-
MIYCKHON KBAJM(PUKANUOHHOI PadoThl, BKJIKWYasA MOATOTOBKY K 3allUTe W MPOLEaypy 3a-
LIUTHI:

l'ocynapcTBeHHast UTOroBasi aTTecTalus: 3alUTa BRITYCKHOM KBalIU(UKAIIMOHHON pabo-
ThI, BKJIFOYAsl MMOJAMOTOBKY K 3alIUTE U MPOLEAYPY 3allUThI, 00y4aroIMXCs M0 MPOrpaMMe Maru-
CTpaTyphl MPOBOJIUTCS B (pOpME 3alllUThl BHIMYCKHOU KBanu(pukaunoHHoi padotel (BKP) — ma-
rucrepckoi nuccepranuu. ['ocynapcrsennast utoroas arrectanus B opme 3amutsl BKP npo-
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XOIUT B 8§ cemecTpe Ha 0a3e 3HAHUN, MOJYYEHHBIX CTYJEHTAMHM NpPH W3YYEHUU AUCLUILINH
Hanpasienus 18.04.01 Xumuueckas TEXHOJIOTUS U IPOXOKICHUS MPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTecTalys: 3allUTa BRITYCKHOM KBalIU(pUKAIIMOHHON pabo-
ThI, BKJIIOYasi TOJrOTOBKY K 3alllUTE W MPOLEAYPY 3alllUThl, MaruiCTpOB — 3alllUTa BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOThI MPOBOIUTCS FOCYAAPCTBEHHOM 3K3aMEHAIIMOHHON KOMHCCHEH.

Kontpons ypoBHS cHOpMHUPOBAHHOCTH KOMIIETEHIIMNA OOy4YaIOIIMXCs, MPUOOPETEHHBIX
npu ocBoeHun OOIL, ocymecTisiercst nyrem nposenenus 3amutel BKP u nprucBoenus kBau-
(buKauuu «<MarucTpy.

4 O0beM rocyJapcTBeHHON UTOrOBOM ATTeCTAIMM: 3aIIMTHI BHIMYCKHOWH KBaJIu(pu-
KALMOHHOI pa0oThl, BKJII0Yasi MOATOTOBKY K 3allUTe U NMpoueaypy 3alUThI:

[Iporpamma oTHOCHTCS K 06a30BOM YacTH y4eOHOTO MiaHa, k 0s0ky 3 «['ocymapcTBeHHas
utoroBas arrecranus» (b3) u paccunTana Ha cOCpeIOTOYCHHOE MPOXOXKAeHHE B 4 cemecTpe (2
Kypc) o0yuenus B o0beme 216 u (6 3ET). [Iporpamma nipearnosaraet, 4To 00y4aromumecss UMEoT
TEOPETUYECKYIO U MPAKTUUECKYIO NMOJArOTOBKY B 007aCTH HEOPraHUYECKOTO0 MaTepuaioBeIeHus,
B TOM 4ucCJIe B 00J1aCTH PU3UKOXUMHH U TEXHOJIOTUH MAaTEPHAJIOB IEKTPOHUKU U (OTOHUKU.

B 3aueTHBIX B akanem.

Bunel yue6HOM paboThI

SIMHULIAX qacax
Oo6mas tpynoemkoctb 'MA 1o yue6HOMY 1mi1any 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonraktHas paboTta — UTOroBas aTTecTalus 0,67
Brinonnenue, Hanucanue u opopmiienue BKP 215,33
Bujx koHTpoJs: 3amuTta BKP

. B 3auetnpix | B actpoHoM.
Buner yue6HOM paboThI

SIMHUTIAX gyacax
Oo6mas tpynoemkoctb 'MA 1o yue6HOMy miiany 6 162
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHnTakTHas paboTa — UTOroBas aTTeCTalUs 0,5
Brinonnenue, Hanucanue u opopmiienne BKP 6 161,5
Bujx koHTpoJs: 3amuTta BKP

4.7 ®akyJbTaTUBBI

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IIpogeccnonaibHo-opueHTHPOBAHHBIH NepeBo» (PT/.B.01)

1. Heab AucuMnanHbl — npuoOpeTeHre oOyyaromuMucs oouieil, KOMMyHUKaTUBHOM U
npodeCCHOHANTBPHOM KOMIIETCHIIMM, YpPOBEHb KOTOPBIX Ha OTIEIBHBIX JTamax s3bIKOBOM
MIOATOTOBKH  TO3BOJISIET BBIMOJIHATH PA3JIMYHbIE BU/BI TPO(PECCHOHATIBHO OPUEHTUPOBAHHOTO
IepeBoJa B MPOU3BOJACTBEHHOW W HAy4YHOU JIESITEIbHOCTH.

2. B pesyabrare wu3y4eHHMs AUCUMIUIMHBI O0yYalLIMICA MO0 IporpamMme ma-
THCTPATYPHI A0JIKEH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
- TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAIN3ALNH, UCIIOIb30BAHUIO TBOPYECKOTO MOTEHIIAAIIA
(OK-3);
- CIIOCOOHOCTHIO K MPO(ECCUOHATBLHOMY POCTY, K CAMOCTOSITEIbHOMY O0Yy4EHHIO HOBBIM METO-
JlaM MCCIIEI0BAHUS, K N3MEHEHUIO HaAyYHOTO ¥ HayYHO-IIPOU3BOJICTBEHHOTO MPOGuIIsi CBOEH
npodeccuoHanbHOM nesrensHocTu (OK-5);
- CIIOCOOHOCTHIO B YCTHOW U MUCbMEHHON peun CBOOOIHO MOJIB30BATHCS PYCCKUM M HHOCTPAH-
HBIM SI3BIKAMU KaK CpesicTBOM JienoBoro oomieHus (OK-6);
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- TOTOBHOCTBIO0 K KOMMYHUKAILIUY B YCTHON M MUCbMEHHOM (popMax Ha pPyCCKOM U MHOCTPAHHOM
SI3BIKAX JJIs1 pemeHus 3aaad npodeccuonansuoit aesrenbuoctu (OIMK-1);

- TOTOBHOCTBIO PYKOBOJUTH KOJUIGKTUBOM B c(depe cBoel mpodeccruoHaIbHOM AeSITelb-
HOCTH, TOJIEPAHTHO BOCIIPUHUMAs COLMANIbHbIE, 3STHUYECKHE, KOH()ECCHOHAIIbHBIE U KYJIbTYpPHBIE
pazmuuus (OI1K-2),

- TOTOBHOCTBIO K IOUCKY, 00pabOTKe, aHAJIM3y U CUCTEMATH3alu1 HAyYHO-TEXHUYECKON HH-
(dbopmainuu 1o TeMe UccleoBaHusl, BHIOOPY METOUK U cpeAcTB perienus 3aaaun (11K-2).
3nams:

- OCHOBHBIE CIIOCOOBI IOCTHKEHUS SKBUBAJICHTHOCTHU B IIEPEBO/IE;

- OCHOBHBIE IIPUEMBI IIEPEBOJIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KAK CUCTEMBI;

- IOCTaTOYHOE JIJIsl BBINOJIHEHUS I1EPEBO/Ia KOJIMYECTBO JIEKCUUECKUX €AUHULI, (PPa3eoIoru3MoB,
B TOM YHUCJIE€ COLMANIbHBIX TEPMUHOB U JIMHI'BOCTPAHOBETUECKUX DPEAJIHii;

ymemy:

- IPUMEHSATH OCHOBHBIE ITPUEMBI IIEPEBOJIA;

- OCYUIECTBJIATH MHUCbMEHHBIH MEPEBOJI C COONIIOIEHUEM HOPM JIEKCHUECKON SKBUBAJICHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

- 0(hOpMJIISITH TEKCT MEPEBOIA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYUIECTBJIATD [1EPEBOJI C COONIIOIEHUEM HOPM JIEKCUUYECKOI SKBUBAJIEHTHOCTH, COOJIIOIEHUEM
IrPaMMAaTUYECKUX, CHHTAKCUYECKUX U CTHJIMCTUYECKUX HOPM TEKCTa MEePeBOia U TEMIIOPAIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTA;

énademsn.:

- METOAMKOM NpeArnepeBOAYECKOr0 aHalIu3a TEKCTa, CIIOCOOCTBYIOUIEH TOUYHOMY BOCHIPHUSTHIO
HCXOJHOTO BBICKA3bIBAHUS,

- METOJMKOM MOJATOTOBKH K BBIIIOJIHEHHUIO ME€PEBOJIA, BKIIIOYAs MOMCK MH(OPMALIUU B CIIPABOY-
HOH, CIIE[MAIbHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;

- OCHOBaMH CHCTEMBbI COKPAILIEHHOM MepeBO1YeCKO 3aIIMCH NP BBIIIOJIHEHUHU IIEPEBO/IA;

- OCHOBHOM MHOS3BIYHOM TEPMHUHOJIOTHEN CIIEHNAIBHOCTH,

- OCHOBamH pedeprpoBaHUs 1 AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
Beenenue. Ilpenmer u posb nepeBoja B COBpeMeHHOM oOuiecTBe. PasinyHble BUIbI TepeBoia.
3azayu 1 MECTO Kypca B IIOJArOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTUU.

Mooynw 1. Ilepeoo npeonosicenuti ¢ eudogpemennvimu popmamu Indefinite, Continuous

1.1. CpaBHEHHE MOPsIKA CTIOB B aHTVIMMCKOM M PYCCKOM TpeaioxkeHusx. [lepeBoa mpoctoro
MTOBECTBOBATENILHOTO MPEJIOKEHNS HACTOSILEro, OyAyIero 1 MpoLIeIlIero BpeMeHH.
Oco0OeHHOCTH NEepeBO/Ia BOIPOCUTENBHBIX U OTPULATEIbHBIX MPEUIOKEHUI B pa3IMUHBIX Bpe-
MEHax.

1.2 IlepeBon npemioxxenuit Bo BpeMmeHax Indefinite, Continuous. UteHnue u nepeBoj 1o TeMe
"Xumus".

Mooy 2. Ilepesoo npednodxcenuti ¢ ucnoav3osanuem suoospemenusix oopm Perfect, Perfect

Continuous.

2.1. IlepeBoxa nmpemnoxkennii BO Bpemenax rpymm Perfect, Perfect Continuous (yrBepautenbHbIe,
BOIIPOCHUTEINIbHBIC U OTpUIIaTeNbHbIE (hopMbl). OCOOEHHOCTH yIOTPEOIECHUS BCIOMOTaTEIbHBIX
IJ1aroJioB.

2.2 IlepeBo cTpagaTebHOrO 3ajora. TpyaHbIe cilydau MepeBoJa CTPaaaTeIbHOTO 3aJI0ra.
Urenue u nepeBoj TekcToB 1o teme "Hayka v HayuHble MeTObI". AKTUBU3ALIMS JIEKCUKU TIPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpUAATOYHBIX MPEITOKEHUM.

[Ipunarounsie nomnexamue. Ilpunatounsie ckazyemele. [IpunaTounslie onpenenuTeabHbIE.
[IpunaTrounbie 00CTOATENLCTBEHHBIE, TPUAATOYHBIE TOTIOJTHUTEIBHBIE.

2.4. Tumnbl yCIOBHBIX MPEAJIOKEHUI, TpaBuiIa U 0COOEHHOCTH UX IIEPEBOA.

[IpaxTuka nepeBojia Ha puMepax TeKcToB o Xumuu, /.M. Menoeneese, Hayke u mexHonro2uu.
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2.5. IlepeBo mpeIOKEHUI C y4ETOM MpaBUiIa corjlacoBaHus BpemeH. [Ipsmas u KocBeHHas
peub.
2.6. PaznuuHble BapuaHThI IEPEBOJIA CYIIECTBUTEIBLHOTO B MPEJIOKEHUH.
2.7. MopabHbI€ TJIaroJibl 1 0COOEHHOCTH MX MePEeBO/Ia.
PazButne HaBpikOB mIepeBoa 1o Teme "Hayka 3aBTpamiHero gas".
2.8. CnennanpHas TepMuHoJIorus 1mo teme "Jlaboparopus'.
2.9. Coxpamenusi. Oco6eHHOCTH UX nepeBoa. Pa3BuTue HaBBIKOB MepeBoJia Ha IPUMEPE TeK-
ctoB 1o Teme "JlabopaTopusi, U3MEpEHUs B XUMHH'.
Mooynb 3. Ocobennocmu nepegoda npediodceHull ¢ UCNOIb308AHUEM HEIUUHBIX YOpM 2nazo-
aa.
3.1. Henuunblie popmel rinarona. Mupuuutus (HeonpeaeneHHas popma riarosna). Poias ungpu-
HUTHUBA B IPEUIOKEHUH U BapUAHTHI IIEpeBOjia Ha pycCKui sA3bIK. [IpruacTus u repyHani.
3.2. NHdunutuBHBIE 000pOTHI. BapuanThl nepeBoga Ha pycCKUi A3bIK. T€PMHUHOIOTHS 110 TEME
"CoBpeMeHHbIE TEXHOJIOTHH".
3.3. O6opot noiexaiiee ¢ *HOUHATHBOM. Pa3nidHblie BapuaHThI TIEPEBO/IA.
Tepmunozorus no teme "Xumudeckast TeXHOJOTHUSA".
3.4. IlepeBo MpUYaCTHBIX 0OOPOTOB.
AOcomoTHBIN puyacTHeIi OG0pOT U BapHaHThI IepeBoia. Pa3BuTHe HaBBIKOB MEpeBOa Mo Te-
Me "XuMuueckas TeXHOJIOTus".
OO61ree KOJIMYECTBO MOIYJIEH - 3.
4 O0beM yueOHOM TMCHUTIHHBI

B 3ayer-
. B akagem. va-
Bunel yue6HOM pabOThI HBIX €JIU- cax
HUIaX
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 2 72
Konraktnas padora (KP): 0,94 34
[TpaxTnueckue 3anstus (113) 0,94 34
CamocrositesbHas padora (CP): 1,06 38
KoHTakTHas camocrosiTesnbHas paboTa 0,4
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3/iesiaM JUCLIUIIINHbBI 37,6
Buja xonrpoJisi: 3a4eT ¢ OLEHKOMH
B 3ayer-
Bunel yue6HOM pabOThI HBIX €JIU- B actporom.
S yacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 2 54
KonTakTHas padora (KP): 0,94 25,5
[TpaxTnueckue 3anstus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
KoHnTakTHas camocrositenbHas pabora 0,3
YpaxHeHUs 110 COOTBETCTBYIOIUM pa3esiaM JUCHUIIINHBI 28,2
Buja koHTpOJISI: 3a4eT ¢ OLCHKOM
AHHOTaNUsA Y4eOHOM NMPOrpaMMsbl M CUHUILINHBI
«CouuoJIorust ¥ NCUX0JI0rus MPodhecCHOHATBLHOM 1eATeTbHOCTH
(®TA.B.02)
1. Heap yyeOHOro Kypca HarpaBjieHa Ha (pOpMUpPOBAHUE COLIMAIBLHO OTBETCTBEHHOW JIMY-

HOCTH, CIIOCOOHOW OCYIIECTBISTh KPUTHUYCCKHI aHaIM3 MPOOJIEMHBIX CHTYAIlHid, BbIPaOAThI-
BaTh KOHCTPYKTHUBHYIO CTPaTEruio JIE€HCTBUM, OPraHW30BbIBaTh U PYKOBOJIUTH pabOTOMl KOJI-
JIEKTUBA, B TOM YHCJIE B IPOLECCE MEXKKYJIBTYPHOIO B3aUMOJICHCTBUS, pedIeKCUpOBaTh CBOE
IIOBEJICHNE, BBICTPAUBATh M PEATM30BBIBATH CTPATETUIO IPOPECCUOHAIBHOIO Pa3BUTHUS.
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2. N3yuenne nucuuminabl «COUONIOTUS U TCUXOJOTUS MPOPECCHOHATBHOU e TEIbHO-
CTH» CHOCOOCTBYeT mMpuoOpeTeHuto cienyromux oodmenpodeccnoHanbHbix (OIIK) u oOrme-
KynbTypHbIX (OK) xomneTeHIuii:

CIIOCOOHOCTBIO COBEPILIEHCTBOBATh M Pa3BUBATh CBOM MHTEIIEKTYaJIbHBIM U OOIIEKYIIb-
TYpPHBIM YpOBEHb, MOJIy4yaTh 3HAHUS B 00JACTH COBPEMEHHBIX MPOOJIEM HAyKH, TEXHUKH U TEX-
HOJIOTUH, TYMaHUTAPHBIX, COLUAIBHBIX U SKOHOMUYECKUX Hayk (OK-4);

TOTOBHOCTBbIO PYKOBOJUTH KOJUIEKTHUBOM B c(epe cBoeil mpodeccuoHanbHON JesiTelNb-
HOCTH, TOJIEPAHTHO BOCIIPUHUMAs COLIMAJIbHbIE, STHUYECKUE, KOH(PECCUOHAIbHBIE U KYJIbTYpPHbIE
paznuuus (OIIK-2);

- CHOCOOHOCTBIO  OPraHU30BHIBATH  CAMOCTOSTENIbHYI0 W KOJUIEKTUBHYIO  Hay4HO-

HCCIIEZIOBATENIbCKYIO paboTy, pa3padaTbiBaTh IJIAHBI U MIPOTPaMMBbI IPOBEJICHUS] HAyYHBIX HCCIIe-

JIOBAaHUM U TEXHUYECKUX pa3paboTOK, pazpabaTbiBaTh 3aanus 1 ucnonHuteneit (IK-1).

3namo:

- CYIIHOCTb Mpo0JIeM OpraHu3alyyi U cCaMoOpraHU3aly JINYHOCTH, €€ MOBE/IECHUS B KOJIJICKTUBE

B YCJIOBUSIX MPO(PECCUOHANTBHON AEATEIbHOCTH;

- METOJIbl CAMOOPTaHU3AIIUK M Pa3BUTHS JIMYHOCTH, BBIPAOOTKH Li€J€NOJaraHs U MOTUBALMOH-

HBEIX YCTAHOBOK, pa3BUTHSI KOMMYHUKAaTUBHBIX CIOCOOHOCTEN U MPO(ecCHOHANIbHOIO OBEICHUS

B IPYIIIIE;

- KOH(JIUKTOJIOTMYECKUE aCIEeKThl YIIPABICHUs B OpraHU3alliy;

- METOAMKHU M3YyYEHUS COIMAJIbHO-IICUXOJOTMYECKUX SIBJICHHUIM B cdepe yrnpaBieHUS U camo-

yIpaBiIeHUs JIUYHOCTH, TPYIIIIbI, OPraHu3allu.

Ymemo:

- IJJAaHUPOBATh U pElIaTh 3a/a4dl  JMYHOCTHOTO M MPO(ECCHOHAIBHOTO Pa3BUTHUSI HE TOJIBKO

CBOEro, HO U YJIEHOB KOJJIEKTHBA,

- QaHAJIM3UPOBATH MPOOJIEMHBIE CUTYallMM HA OCHOBE CUCTEMHOIO I0JIX0/1a, BbIpadaThIBaTh CTpa-

TErulo JAeUCTBUM, UCIOIb30BaTh METOAbl JUATHOCTUKU KOJUIEKTHBA U CaMOJMArHOCTHKHU, CaAMO-

MIO3HAHUS, CAMOPETYJISLUN U CAMOBOCIIUTAHMUSI;

- YCTaHaBJIMBAaTh C KOJUIETaMU OTHOUIEHHS, XapaKTepU3YIOLIUECs KOHCTPYKTUBHBIM YPOBHEM

OOIICHM,

- BbIpa0aThIBaThb KOMaHJHYIO CTPATETUIO JJIS JOCTM)KEHMsSI MOCTABJIEHHOW 1€ B PEIICHUU

npodeccroHaIbHBIX 3a/1au.

Bnaoemuv:

- COLMAIbHO-TICUXOJIOTUYECKUMU TEXHOJIOTUSIMU CaMOOPTraHU3allii U Pa3BUTHS JIUYHOCTHU, BbI-

CTpauBaHUs U PeaJU3alUU TPACKTOPUU CaMOPA3BUTHUS;

- TEOPETUYECKUMHU U MPAKTUUYECKUMH HAaBbIKAMU MPENYNPEXACHUS U pa3pelieHs] BHYTPUINY-

HOCTHBIX, TPYIIOBBIX U MEKKYJIbTYPHBIX KOH(PIUKTOB;

- croco0aMu MOTHBALlMU YIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NMPO(GECCHOHATBHOMY pa3BU-

THUIO;

- CIOCOOHOCTSIMHM K KOHCTPYKTUBHOMY OOIIIEHUIO B KOMaH/ e, pe(IECKCUHN CBOETro MOBEICHHUS

U JIUJEPCKUMH KauecTBaMU.

3. Kpartkoe cogep:xaHue JUCUMILITHHbBI

Monyne 1. O0111€CcTBO U JIMYHOCTH: HOBbIE YCIOBUS U (PaKTOPHI MPOPECCUOHAIBHOTO Pa3BUTHS

JIUYHOCTH.

1.1. CoBpeMeHHOEe OOIIECTBO B YCIOBHUAX rio0anu3auuu U MHPoOpMaTU3auuu. THUIIbI
COBPEMEHHBIX OOIIECTB: OOIIECTBO PHCKA, OOIIECTBO 3HAHMS, HWH(OPMALMOHHOE OOILIECTBO.
ConuanbHble U TNCUXOJOTMUYECKHE TMOCIEACTBUS MHGopMaru3auuu ooduiectBa. DyTypoOIoK.
Kynbrypomok. AHOMuUS. AanTalliOHHbIE KOMUHT-CTPAaTeruu. JINYHOCTh B COBPEMEHHOM 00111e-
ctBe. Pednexcupyromuit unguBua. Yenosek Kak cyObekT nesTenbHOCTH. CaMOIUarHoCcTHKa U
camMOaHaIu3 Npo(ecCHOHATBHOTO Pa3BUTHSL.

1.2. OOuiee nNOHATHE O JTUYHOCTU

Jlnunocts U ee cTpykrypa. CaMOCO3HaHUE: CaMOIIO3HAHUE, CAMOOTHOILIEHUE, CAMOPETY-
nsuusi. OCHOBHBIE MOJIXO/IbI K M3y4€HUI0 JUYHOCTH. PasButue muunoctu. CounanbHas U MCUXO-
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JIoTUYecKasi CTPYKTypa JUYHOCTH. LIeHHOCTHBIE OpUeHTAaluU U MPEeaNouTeHusl TM4YHOCTH JIny-
HOCTbh B CHUCTEME HempepbIBHOro oOpasoBaHus. CamooOpa3oBaHHE KaK OCHOBAa HEINPEPHIBHOIO
oOpa3oBaHusi. ToJepaHTHOE BOCHPUSATHE COLMAIBHBIX, ATHUUECKUX, KOH(ECCHOHAIBHBIX U
KYJIbTYPHBIX Pa3iIHuni.

1.3. CoumanpHple W NCUXOJIOTMYECKUE TEXHOJIOTUU CaMOOPraHU3alliid U CaMOpa3BUTHUS
JIUYHOCTH.

TemnepaMeHT U XapakTep B CTpPYKType JuuHOCTU. [IposiBiieHue TemmepameHTa B Jies-
tenbHOCTU. CTPYKTYypa U THUHOJOTUs Xapakrepa. @opMmupoBanue xapakrepa. [loctpoenue B3au-
MOJEHUCTBHUS C JIIOJIbMU C YYETOM UX MHAUBUAYAIbHBIX pa3inyuil. CTpaTeruu pa3BUTHS U CaMO-
pa3Butus JUYHOCTH. JInunbie npuopuretsl. Llenenonaranue. lleHHOCTH Kak OCHOBa IielernoJia-
ranus. llenu u kimroueBsie oOmactu xu3nu. Life Managment u »Ku3HEHHBIC 1€, Smart - e U
Haguenu. llenp WM mpu3BaHHBIE 00ECIEUUTHh €€ NOCTHKEHUS 3agaud W 1mard. KomnwuHr-
ctpateruu. VickyccTBo ynpaBisiTb COOOM.

1.4. KorHUTUBHBIE NTPOLIECCHI TUYHOCTH

OO0mast XxapakTepucTUKa KOTHUTUBHBIX (IMO3HABATEIbHBIX) IMPOLECCOB JUYHOCTH. Oriry-
LICHUE U BOCIPUSATHE: BUJbI, CBOMCTBA, OCOOCHHOCTH pa3BUTHUs. BHUMaHME W NaMsTh: BHUJBI,
cBOIcTBa, (GyHKIMH. Pa3BuTHe U BocnuTaHue BHUMaHus. Bo3pacTHble 1 HHAMBUAYaAIbHBIE OCO-
O6eHHocTH mamsATH. [lpuempl panuoHaIbHOrO 3ay4yuBaHUS. MbluieHne U ero (GopMHUpPOBaHHUE.
Tunosnorus MpluieHUs: GOPMbI, BUJIBL, ONIEpali, UHIAUBUAYAIbHbIE 0COOEHHOCTH. MBIIIIEHHE
u peuyb. CiocoObl aKTUBHM3AIMU MbIUICHH. BooOpaxkeHue: Buapl, GyHKInH, pazsutue. Booo-
paxkeHue u TBopuecTBoO. [Iprembl a3ppexTuBHOTO uTeHUs. TPEeHUPOBKA MAMATH U BHUMAHUSL.

1.5. @yHKIIMOHATBHBIE COCTOSTHUS YesIoBeKa B Tpyde. CTpecc u ero mpoduiiakTiuka

O6miee moHsATHE 00 SMOIMAX U YyBCTBaX: (YHKIHH, KiacCu(UKAIMs, 0COOCHHOCTH pa3-
BuTHsa. CriocoObl ynpaBlieHUsI CBOMM SMOLIMOHAIBHBIM cocTosiHueM. OO1iee mpecTaBiIeHHE O
BoJje. [lcuxosiornyeckast CTpykTypa BoJIeBOro akta. Pa3BuTue u BocuTaHue cuiibl BoJid. DyHK-
LMOHAJIbHBIE COCTOSIHUS ueloBeka B Tpyne. Perynaropsl @pyHKUIHMOHaANbHBIX cocTosiHuM. Kiac-
cudukanus GyHKIHUOHAIBHBIX cOCTOAHUN. [Icuxomornyeckuil crpecc kak QyHKIMOHAIBHOE CO-
crostaue. [lcuxonorus crpecca. Ilpodunaktuka crpecca u GopMHUPOBAHUE CTPECCOYCTOWYUBO-
cTi. MeToibl ynpapieHus: (yHKIIMOHATbHBIMHU COCTOSIHUSMU.

1.6. [1cuxomorus mpodeccuoHaIbHOM NeITeTbHOCTH

UYenosek u mpodeccusi. CTpykTypa nmpodecCHOHAIBHONW AesTeNbHOCTU. [Icmxonornye-
CKUE HaIlpaBJICHMsI UCCIIEJIOBAHMS YEJIOBEKAa B CTPYKTYpe HpOo(ecCHOHATbHON AESITEIbHOCTH.
[IpodeccuorpadupoBanue kak MeTOl U3y4eHUsI TPOPECCHOHAIBHON e TeIbHOCTH. Buasl mpo-
(beccuorpadupoBanus. 3aaun MCUXOJIOTUU MPOPECCHOHATBHON AesTenbHOCTH. [Icuxomornye-
CKUE IIPU3HAKU U peryisTopsl Tpyaa. [IpodeccronanbHO BaxkHbIE KaUecTBa.

Monyib 2. UenoBek Kak y4aCTHUK TPYAOBOTO Mpouecca

2.1. OcHOBHBIE ATanbl pa3BUTHS CyObEKTa TPYIa

YenoBek Kak CyObEKT TpyAa: CTPYKTypa OCHOBHBIX KOMIIOHEHTOB. OTalbl Pa3BUTHUS
cyowsekta Tpyaa (nepuonmsarus E. A. Kimmvosa). Kpusucer npodeccrnonanbHOTO CTaHOBICHUS
(E. @. 3eep). BuyTpuianuHOCTHBIN KOHGIUKT U CIIOCOOBI €T0 pa3peIieHus.

2.2. TpynoBast MOTUBALMS U YAOBJIETBOPEHHOCTD TPYIOM

[ToTpebHOCcTH M MOTUBBI TMuHOCTU. Kitaccuukanus noTpedHOCTEN U BUII MOTHUBALIUU.
Wepapxus norpebHocrelt (mupamuga A. Macnoy). TpynoBas moTuBaiusi. MOTUBBI TPYIOBOIO
noseaeHusd (B. I'. I[lonmapko). OcHOBHBIE TEOPUHU TPYAOBON MOTHUBALIUU U YI0BIETBOPEHHOCTH
tpynom (. Makknenang, ®@. ['epubdepr, B. Bpym u 1p.). MoTuBanus noBeieHus 4yeloBeKa B Op-
ranu3anuu. CylmHOCTh MOTHBAIMK KakK (YHKIHMH yIpaBiieHUs B opraHuzauuu. [Ipupona MoTu-
Banuy. OyHKIIMM MOTHBOB NOBEJCHUS YelnoBeka. MoTuBanys u ynpasiieHHe. Ilcuxomornueckue
TEOpPUHU MOTUBALMU B opranu3zanuu. ColuanbHO-3KOHOMUYECKUE Teopun MoTuBauuu. Mecaeno-
BaHUS MOTHBAIMK. METOIUKHU ONpeiesieHUsl MOTUBALIUU K YCIIEXY.

2.3. llenenosiaranue 1 IIaHUPOBaHKE B MIPO(PECCHOHAIBHOM 1eATEIbHOCTH

[Icuxosoruyeckasl cucrema TpyIOBOW JEATEIBHOCTH. MOTHBALIMOHHBIN ITPOLECC KAK OC-
HOBA IeJienoJlaraHusl. DTarnbl JocTKeHus 1enu. CTpykTypa MOTHUBAI[MOHHOTO mporecca. Kpu-
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tepun 3¢gdexkTuBHOCTH 1enenonaranus. Kimaccudukanus neneit. PazpaboTka mporpaMMbl pea-
nu3auuu nenu. Ctparerndeckoe iiaHupoBaHUe.

2.4. [IpodeccuonanbHasi KOMMYHHUKAIIUAS

[lcuxonorus oOuieHus. CoctaBHbIE 371€MEHTHI mpouecca oOmeHus. OYyHKIUU U BUJIbI
oOuienus. Tumnel o0meHus. XapakKTepUCTUKU JTUYHOCTH, CIOCOOCTBYIOIINE YCHEIIHOCTH 0O1Ie-
Husg. OOMeH MHpopManuell U KOMMYHUKAaTUBHbIE Oapbepbl. ABTOpUTapHas U JUAIOTMuYecKas
KoMMyHHKaIus. O0IIeHre Kak B3auMoieicTBre (MHTepakLys). MexIMYHOCTHOE BOCIPUATHE U
noctpoenne numumka. [Ipodeccuonanproe odmenne. Kynbrypa aenoBoro oOmieHus.

2.5. Ilcuxosorust KOH(pIUKTA

Kondmukr xak ocobas ¢opma B3zaumojeiictBus. CTpykTypa, JTuHaAMUKa, QYHKIUU KOH-
¢nuxToB. OCHOBHBIE cTaauK pa3BUTHUs KOH(IuKTOB. Knaccuduxamnus koHPIUKTOB. OCHOBHbBIE
3Tamnbl MOUCKA BBIXOJOB M3 KOHQUIUKTHOU cuTyaruu. [Ipodeccruonanbubie KoHGIUKTHL. McTou-
HUKU KOH(MIUKTOB. KOH(MIMKTOreHHbIE JIMYHOCTU. YCJIOBHUSI KOHCTPYKTHBHOIO pa3perieHus
KOH(IUKTOB. YrpaBieHHe KOH(OIMKTHBIMU CUTyallUsIMH B KoJulekThBe. ColuanbHble TEXHOJIO-
UM NPEAYIPENKICHUS U pa3pellieHns KOH(INKTOB B KOMaH/€ U OpraHu3alnu.

2.6. TpynoBoii kosutekTuB. [lcuxonorus COBMECTHOTO Tpya

I'pynna. Konnextusel. Opranuzanuu. [lonstue rpynmnsl. Buasl rpynm: ycioBHbIE U pe-
albHbIe, OOJbIIME U MaJjble, IEPBUYHbIE U BTOPUUYHBIE, (OpMalIbHbIE U HEPopMalbHble, pede-
pentHble rpynnsl. [Ipodeccronanbubie KOUIEKTUBBL. [luHaMuKa GOPMUPOBAHUS KOJUIEKTHBA.
JlnarsocTrka COIMalbHBIX I'pynm. ['pymmoBas CIulo4eHHOCTh. ['pynmoBas nuHamuka. [esrens-
HOCTbh KOMaH/[ B opranuzanuu. Conuomerpus. [Icuxonoruss coBMeCTHON TPyIOBOH JesITeNbHO-
ctu. [Ipusnaku rpynnosoro cyowekra Tpyaa. Kinaccudukanus opranusammii. Crioco6 opranusa-
MU COBMECTHOM aesrenbHOCTU. [Icuxonorus rpynmnel. ConualibHO-IICUXO0JIOTHYECKUE 0COOCH-
HOCTH MaJIOM opraHnu30BaHHOM Ipyriibl. COLMATBHO-IICUX0I0THUYECKUNA KIIMMAT TPYIIIBL.

2.7. Ilcuxoiorus ynpasieHUs

VYnpasienue kak couuanbHbii peHoMeH. CyObeKT U 00BEKT yrpaBjeHHs. YIpaBieHUe-
CKUE€ OTHOIICHMS KaK IpeaMeT HAYKW YIpaBieHHs. JTambl €€ pa3BUTHs. YIpaBlIeHUYECKas Aes-
TeabHOCTh. OCHOBHBIE YIPABIIEHYECKHE KYJIbTYpbI: XapakTepHble uepTbl U ocobeHHocTH. Oc-
HOBHbIE (DYHKIMM YIpaBlieHYeCKOU nesTenbHOCTH. COolMalbHO-IICUX0JIOTHYeCKOe oOecrieueHne
yIpaBiieHUs! KOJUIEKTUBOM. YenoBeueckrue pecypchl OpraHu3aluy U yIpaBjieHYecKre mpoOieMbl
ux 3¢ ¢eKTUBHOro ucnojp3oBaHus. [Ipobiema yenoBeka B cucTeMe ympaBiieHUs. JIMYHOCTH U
OpraHu3anus.

Kypc usyuaercs Ha 0aze 3HAHMI, NOJYYEHHBIX CTYAEHTAaMHU MO UCTOpuH, (puiocoduu,
MICUXOJIOTUH, colnoorui. KOHTpoJb OCBOGHHUSI CTYAGHTaMU MaTepHalla Kypca OCYIIEeCTBIISAETCS
IyT€M IIPOBEJICHUSI KOHTPOJBHBIX TOUEK U 3ayeTa. O0Ias Tpy10eMKOCTh JUCIUIUIMHBI COCTaB-
aser 2 3ET (72 uac.), B ToM uucie 18 4. — jnekuMoHHBbIE 3aHATHs, 18 4. — ceMHHapCKo-
MpaKTUYECKHE 3aHATHs, 36 4. — camocTosATeNbHas paboTa. iToroBot opmoit KOHTPOJIS SIBISET-
Csl 3a4er.

4. O0beM IMCUMILUIMHBI U BUAbI Y4e0HOIl padoThl

Bunel yue6HOM paboThI B 3au. en. B ak.u.
OO611ast TPYA0EMKOCTh AUCHUIIIIMHBI IO YYeOHOMY IUIaHy 2 72
Konraktnas pa6ora (KP): 0,94 34
Jlexmmm (JIek) 0,44 16
[TpaxTnueckue 3anstus (113) 0,5 18
CamocrositesbHas padora (CP): 1,06 38
KoHnTakTHas camocrositenbHas pabota 0,2
Bunel camocTositensHOM pabOThI 37,8

Buja koHTpOJISI: 3a4er

Bunpr yue6HO# paboThI B 3au. en. B actp.u.
OO6mast TpPyA0€MKOCTh AUCIUIUIMHBI TT0 YICOHOMY TIJIaHy 2 54
KonrTakTHas padora (KP): 0,94 25,5
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Jlexmmm (JIek) 0,44 12

[TpaxTnueckue 3anstus (113) 0,5 13,5

CamocrositesbHas padora (CP): 1,06 28,5

KonrakTHas camocrositenbHas pabota 0,15

Bunel camocTositenbHOM paboThl 28,35
Buja xoHTpOJISI: 3a4er

5. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3AIIUU TPOT'PAMMBI
MAT'UCTPATYPbI

5.1. TpeGoBanus Kk KagpoBOMY 00ecCIeYCHUIO

KanpoBoe obecrnieuenre nmporpaMMbl MarucTparypsl cootBerctByeT TpedoBanusim OI'OC BO:

- peaivzalysl MporpaMMbl MarucTparypbl oOecHedHMBaeTCs PYKOBOJSAIIMMH U
Hay4YHO-TIEJarOrM4eCKUMH pabOTHUKAMU YHUBEPCHUTETA, a TaKXKe JIMIAMU, MPUBJICKAEMBbIMU K
peayin3aly MPOrpaMMbl MarucTpaTypbl Ha YCIOBHUSAX TpakJaHCKO-IIPaAaBOBOIO JOroBOpa, KBa-
muUKaLKs KOTOPbIX COOTBETCTBYET KBATHU(PUKAMOHHBIM XapaKTEPUCTUKAM, YCTAHOBJICHHBIM B
EnquHoM KBanu@UKAIMOHHOM CIPaBOYHUKE JODKHOCTEH pPYKOBOAMTENEH, CIELMATUCTOB U
ciyxamux, pasznen «KpanupukanuoHHble XapaKTEepUCTUKU JI0JKHOCTEH pyKOBOJIUTENEH U CIie-
LUAJTKCTOB BBICIIEr0 MPOECCUOHATIBHOIO U JONOIHUTEIBHOrO MpoeccCHOHaIbHOro o0pa3oBa-
HUS», YTBEPXKJIEHHOM IPUKa30M MUHHCTEPCTBA 3ApaBOOXPAHEHUS] U COLUAIBHOTO Pa3BUTHUSA
Poccuiickoit ®enepaunu ot 11.01.2011 Ne 1n (3apeructpupoBan Munucrepctsom IOctunuu
Poccuiickoit ®@enepanuu 23.03.2011, Ne 20237) u npodeccroHambHBIMU CTaHAApTaMH (Ipu
HaJIM4un);

- JI0JIsl IITAaTHBIX HAy4YHO-NEJaroruyeckux pabOTHUKOB (B MPUBEIEHHBIX K IEJO0-
YUCJICHHBIM 3HAUYCHUSIM CTABOK) COCTaBJsieT OoJsiee 70 MPOIEHTOB OT OOIIET0 KOJUYECTBA HAYY-
HO-TIEJarOrM4eCcKUX pabOTHUKOB YHUBEPCUTETA (aKaJJeMUUECKas MarucTparypa);

- JI0JI. HAYYHO-TIe/IarOrH4eCKUX paOOTHUKOB (B MPHUBEAECHHBIX K LIEJIOUYNCICHHBIM
3HAYEHUSIM CTAaBOK), UMEIOLUX YUEHYIO CTENEeHb U (WJIM) YU€HOE 3BaHuE, B 00ILEM YKCie Hayd-
HO-TIEJarOrM4ecKuX pabOTHUKOB, PEATU3YIOIIUX MPOrpaMMy MarucTpaTypbl COCTaBiseT Oosee
80 mpoI1eHTOB (aKaJieMHYecKasi MarucTparypa);

- JI0JI HAYYHO-TIe/IarOrH4eCKX pabOTHUKOB (B MPHUBEACHHBIX K LIEJIOUYNCICHHBIM
3HAYEHUSIM CTAaBOK) M3 YHMCJIa pyKOBOJUTENIEH U paOOTHUKOB OpraHU3aIiii, 1eATeIbHOCTh KOTO-
PBIX CBSI3aHA C HANPABJICHHOCTHIO (MpoduiieM) peaan3yeMoi MporpaMMbl MarucTpaTypsl (MMe-
IOLIUX CTaXX pabOThl B JaHHOW MpodeccuOHaNbHONH 00JacTH HE MeHee 3 JieT) B o0IleM uucie
PabOTHUKOB, PEATM3YIONIUX MPOTrpaMMy MarucTparypsl, coctaBiser 6omee 10 mporeHToB (aka-
JieMHYecKas MarucTparypa);

- CPEIHEro/J0BOE YMCIIO MyONMKaIMil Hay4HO-IIearorn4eckux pabOTHUKOB Opra-
HU3alUU 34 IEpUOJ peaau3aluy IporpaMMbl MarucTparypbl B pacdere Ha 100 Hay4HO-
MeJarornyeckux paboTHUKOB (B MPHUBEIEHHBIX K LEIOYUCIEHHBIM 3HAUEHUSM CTaBOK) JIOJIKHO
COCTaBJIAITh HE MEHee 2 B KypHajlaxX, MHIEKCUpyeMbIX B 0a3ax maHHbix Web of Science wnu
Scopus, unu He meHee 20 B KypHalax, HHAEKCUpyeMbIX B PoccuiickoM MHEKCEe HaydHOTO 1LU-
TUPOBaHMS;

- oO1iee pyKoBOJCTBO Hay4YHBIM COJEP)KAaHUEM IPOrpaMMbl MarucTpaTypbl OIpe-
JICJICHHOW HAaINpaBJIEHHOCTH (MPOQuMIIsl) OCYIIECTBIAETCS MITATHBIM HAYYHO-TIEJArOrHYeCKUM
pabOTHUKOM OpraHu3alii, UMEIOIIUM YUYEHYIO CTENEeHb, OCYILECTBISIOUIMM CaMOCTOSITENIbHbIE
Hay4YHO-HCCJIEI0BATENbCKUE MPOEKTHl U YYaCTBYIOIIUM B OCYIIECTBIEHUH TAKUX MPOEKTOB IO
HarpaBJieHUIO (TIpo(HIII0) MOATOTOBKH, MMEIOIIUM €XKETOJHBbIC MyONHMKAIMA TI0 pe3yJbTaTaM
YKa3aHHOM Hay4YHO-HCCJEI0BATENbCKON JIEATENIbHOCTH B BEIYLUIUX OTEYECTBEHHBIX M (WUJIHU) 3a-
PYOEXKHBIX PELIEH3UPYEMBIX HaYUYHBIX JKypHAIaX M U3AAHUSX, a TAKXKE OCYIIECTBIISIOIIUM €XKe-
TOJIHYI0 amnpoOaluio pe3yabTaTOB YKa3aHHON Hay4yHO-HCCJIEN0BAaTENbCKOM AESITEIbHOCTH Ha
HAIlMOHAJIBHBIX U MEKIyHApPOIHBIX KOHPEPEHLUAX.

5.2. MaTepuajibHO-TeXHHYECKOe 00ecneuyeHue
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MarepuanbHO-TeXHUYEeCKasi 0a3a YHUBEPCUTETa COOTBETCTBYET JCHCTBYIOLIUM IPOTUBO-
MO’KapHBIM IIpaBUJIaM U HOpMaM UM 0OecreuynBaeT NPOBEACHUE BCEX BHUJIOB JUCLMILUIMHAPHON U
MEXAUCLIUITIMHAPHON MOJArOTOBKH, IPAKTHUECKON M Hay4HO-UCCIIE0BATEIbCKON padoThl 00Y-
YarOIIMUXCS, MPEAYCMOTPEHHBIX YIEOHBIM ILIAHOM.

[lepeuenp MaTepHalIbHO-TEXHUUECKOTO 00eCTeueH s BKJIIOUaeT B ce0sl JIEKLIMOHHbIE yueO-
Hble ayqUTOpuHu (00OpyIOBaHHBIE BUACONPOEKIMOHHBIMU O0OPYJOBaHHEM JJIsi MPE3EHTAIH,
CpEICTBaMH 3BYKOBOCIIPOM3BEACHUS, IKPAHOM, U UMEOIIKE BbIX0J B MHTEpHET), nmomelieHus
JUIS IPOBEJICHUS] CEMMHAPCKUX U MPAKTUYECKUX 3aHATUN (000pynoBaHHBIE yueOHON MeOenblo),
OnOIMOTEKY (MMEIONTYI0 padoune KOMITBIOTEPHBIE MECTa ISl aCUPAHTOB, OCHAIIEHHBIE KOM-
MBIOTEPAMH C JOCTYIIOM K 0a3am maHHbIX u MHTEepHET), TabopaTopun, OCHAIIICHHBIE COBPEMEH-
HbIM OOOpYJIOBAaHUEM Ui BBIIIOJIHEHUS HAYyYHO-UCCIIEIOBATEIbCKOW pabOThl, KOMIIbIOTEPHBIE
kJaccsl. [Ipy uCHoIp30BaHUM AJIEKTPOHHBIX U3aHUN YHUBEPCUTET 00ecreunBaeT KaxJ0ro o0y-
YaroIEerocsi BO BpEMs CaMOCTOSITENIbHOM MOJArOTOBKH pab0YMM MECTOM B KOMIIBIOTEPHOM Kilacce
C BBIX0JI0M B VIHTEpHET B COOTBETCTBHUHU C TPYLOEMKOCTHIO NU3y4aeMbIX JUCLUILINH.

MarepuanpHo-Texuudeckoe obecrieuenne OOIl marucTparypbl Mo HampaBICHUIO MOITO-
ToBKH 18.04.01.68 Xumuueckas TEXHOJOIHs; 10 MaruCTEPCKOM mporpaMmme «XuMMUYecKasi Tex-
HOJIOTHSI MaTEPUAJIOB U W31 3JIEKTPOHUKU U HAHOAJIEKTPOHUKNY, BKIIIOYAET:

5.2.1.  Obopyoosanue, Heobxooumoe 8 00pa308amMeIbHOM npoyecce

Obopydosanue 015 NOLYYeHUs MOHOKPUCMANIUYECKUX, NOTUKPUCTIATIUYECKUX, CMEKIIAH-
HbIX, Kepamuyeckux Mamepuaios u MmoHKONIEHOYHbIX CIPYKMYD:

BricokoTeMnepaTypHble Meud MIaXTHOTO M IMJIMHAPUYECKOrO (OJHO30HHBIE U JBYX30H-
HbIE€) TUIIOB, OCHAILEHHbIE NPOrPAMMHUPYEMBIMU CUCTEMAMH aBTOMATUYECKOTO PETYIUPOBAHUS
temieparypsl «Tepmonat-14» u «Tepmonat-16»;

YcTaHOBKY /17151 BRIpAIIMBaHUSI MOHOKpUCTAIIIOB MeTogoM Yoxpansckoro (MKAH), meto-
nom bpumxmena (Penmer-2) MoaepHU3MpOBaHHBIE , MO3BOJSIOLIMM KOHTPOJIMPOBATh Mapo-
ra3oByl0 aTMocdepy B pOCTOBON KaMepe;

VYCTaHOBKM BaKyyMHO-TEPMHUYECKOIO HalbUICHUs (PE3UCTHUBHBIM HarpeB, MarHeTpPOHHOE
pacnblIeHUE), MOJCPHU3UPOBAHHbBIE JUISI HANIBLJICHHUS] MHOTOCJIOMHBIX HAHOPA3MEPHBIX CTPYKTYP
Ha OCHOBE HEOPraHWYECKUX U OPraHUYECKUX MOJYIPOBOJIHUKOBBIX U JIIOMUHECLEHUTHBIX MaTe-
pHAaJIOB.

Kommnekc 060pyaoBanust 15l IPUTOTOBIECHUS U KOMIIAKTUPOBAHUS IIUXThHI: 3JIEKTPOHHBIE
aHAJIMTUYECKUE BECHI, TUAPABINYECKUN mpecc ¢ ycunueMm A0 50 T., HeoOxoaumas XUMHUYECKas
oCy/a, MEJIbHUIIA 11apoBas JabopaTopHas, a TAKXKE MJIaTUHOBbIE TUTIIH.

BoiTskHBIE IKadbl, BECHl TEXHUYECKUE U aHAIMTUYECKHE, CYLIMIbHbIE IIKA(]bI, yIbTpa-
3BYKOBbBIE€ BaHHBI, YCTAHOBKHU JJIs1 PE3KHU, MITU(POBKU U MOJIUPOBKU KPUCTAIIOB U CTEKOJ. O6o-
pyoosanue 05l AHAIU3A NPUMECHO20 COCMABA MAMEPUANO8.

Macc-cnekrpomerp ¢ MHAYKTHBHO cBsizaHHOM mazMoii NexION 300D (Perkin Elmer) c
CUCTEMaMH BBICOKOYHCTOI'O BCKPBITUS MPOO C MOMOIIbI0 MUKPOBOJHOBOTO U TEPMHUUECKOTO aB-
TOKJIABUPOBAHUSL.

BTopuuHO-HOHHBIH ~ Macc-CHEKTPOMETp €  BpPEMS-IPOJIETHBIM  Macc-aHaJIHu3aTOpOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosarue 0151 NpoBedeHUsi CHEKMPANbHBIX UCCTe008AHUIL:

Crnexrpodoromerp UNICO 2800 (190-1100 uMm);

HNK-®ypre cnexkrpomerp Tensor-27 (Bruker GmbH).

Crnexkrpodoromerpuyeckuii komruiekc Ocean Optics, B cocTaBe 2 cIeKTpoOTOMETPOB BU-
JUMOTO Jaria3oHa, pamanoBckoro crekrpomerpa (200-2000 cm-1) ¢ BO30YyKAAOIINM H3ITyde-
HueM 785 HM, cnektpomerpa OmmwkHero MK nuanasona NIR Quest (700-1750 M), ¢ uHTerpH-
pyomuMu chepamu ¥ ONTOBOJIOKOHHBIMU COEAMHUTEIbHBIMU KaOEISIMU, CBETOJUOIHBIMU U JIa-
3epHBIMHM UCTOUYHHUKAMU BO30OYXKIeHUs B Auaraszone 257- 978 M.

Kommnekc ~ oGopymoBaHust  ajsi  MPOBEIEHUS  HCCIENOBAHUN  CHEKTPaJbHO-
JIOMUHECHEHTHBIX XapaktepucTuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoii ananuza
KUHETUKH 3aTyXaHUs JTIOMUHECUEHIIUU
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ObopynoBaHue Ajs UcCleOBaHUS 00pa3OB METOAAMH CKaHUPYIOIIEH 3JIEKTPOHHON MUK-
POCKOTIMU ¥ peHTreHocnekTpabHoro Mukpoanammsza — VEGA-3 LUMO (Tesla Inc.) u INCA
Energy 3-D MAX ( Oxford Instruments).

O6opymnoBanue jsl KCCIIEOBAaHUS 00pa3l0oB METOaMH ONITHYECKON MHUKPOCKOTIHHU Stereo
Discovery V.12 (Carl Zeiss), ontuyeckue Mukpockornsl: nosspusannonssie (MIH-8, ITonam P-
111), meramnorpaduueckue, unreppepenumonnsiii MUN-4, nonspuckon IIKC-500, cromuku
®denoposa, cronmku JlogouHNKOBA; pedpakTOMETPHI KUIAKOCTHBIE M TE€OJOTHYECKHue, HaOOPHI
MMMEPCHOHHBIX KHJIKOCTEH.

O6opynoBaHue i HCCIEA0BaHUSA 00pa3lloB PEHTICHOAU(PPAKIMOHHBIMU METOJaMH —
mudpaxkromerp Equinox 2000 (Inel Corp.).

ObopydosaHue 015 UCCIe008aHUL MEXAHUYECKUX, INeKMPULECKUX U MASHUMHBIX C80UCME
Mamepuanos:

Hunatomerp borBuHkMHBa (KBapueBslit), MukpoTBepaomep [IMT-3, pepporpad, xapakre-
peorpad, U3MepUTEIbLHOE 000PYAOBaHHE JUISl OLIEHKU 3JEKTPO(DU3HMUECKUX XapaKTEpUCTUK Ma-
tepuanon, repaommerp (E6-13), uamepurens L, C, R uudposoii E7-12.

5.2.2.  Vuebno-nacnsaousie nocoous:

KoMruiekTsl maakaToB K JEKIMOHHBIM KypcaMm; HaOOpbl 00pa3iioB MOHOKPHCTAIIJIOB, Jia-
3epHBIX MAaTEPUAJIOB, MOIYIPOBOAHUKOB, MUHEPAJIOB; IJIaKaThl TUIIOBBIX YepTekell 000pyaoBa-
Hus. KoMmerorepHast mporpamma no o0y4eHuo 00paboTKe CIIeKTpaIbHBIX U AU(paKToMeTpuye-
ckux JaHHbIX «Origin 8SR», KoMmbOTEepHbIE 0a3bl PEHTIC€HOBCKUX AU(PPAKIMOHHBIX JTaHHBIX
kpuctaumaeckux BemectB PCPDFWIN (Powder Diffraction File). Ans60MBbl peHTTeHOTpaMM
HEOpPraHMYECKUX MaTepuasoB, JEPUBATOrPAMM CHUCTEM C 00pa30BaHUEM TBEPJIbIX PacTBOPOB,
KPUBBIX M3MEHEHHUS MacChl NPU HArpeBaHUU CHUCTEM C Pa3I0KEHHUEM KpPUCTAUIOTUAPATOB U
CJIOKHBIX COCIMHEHHUM.

5.2.3.  Komnviomepuvl, uHghopmayuoHno-menekoMMyHUKAYuoHHble cemu, annapamHo-
npocpammusle U ayouo8U3yaibhble cCpeoCcmea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE NpourpeiBarensiMmu CD u DVD, npun-
TepaMH M MPOTPaMMHBIMHU CPEACTBAMH, MPOEKTOPbI, IKPAHbI; ayAUTOPHUH CO CTALlMOHAPHBIMU
KOMILJIEKCaMu 0ToOpakeHus: uHpopmanuu; nudpoBas Kamepa K ONTHYECKOMY MHKPOCKOILY;
uuppoBoit (hoToamnmapar; KONUPOBAILHBIN annapar; JIokajbHas CETh ¢ BbIX010M B IHTEpHET.

5.2.4.  Ileuammnvie u 2nekmpoHHble 0OpaA306amMenbHbLE U UHPOPMAYUOHHBIE PECYPChL.

WNupopmanioHHO-MeTOIMYeCKe MaTepHualibl: yueOHble TOCOOUs N0 AUCLUILIIMHAM Bapua-
TUBHOM 4acTU MPOrpaMMbl; METOJUYECKHE PEKOMEHJALUN K MPAKTUYECKUM 3aHATUSIM; pasjia-
TOYHBIN MaTepuall K JICKIIMOHHBIM KypcaM; 3JIEKTPOHHbIE Y4eOHble M3JIaHUS M0 JUCLMILINHAM
BApUATHUBHOW YaCTH, HAYYHO-IIOMYJISIPHBIE 3JIE€KTPOHHbIE U3/1aHUS.

DneKTpoHHBIE 00pa30BaTeIbHbBIE PECYPCHl: KadeapaibHble OMOIMOTEKH AJIEKTPOHHBIX H3-
JaHWM 10 TMCUUIUIMHAM BapUaTUBHOM 4acTH; 3JEKTPOHHbIE MPE3EHTAIMH K pa3/iesiaM JIEKIIMOH-
HBIX KYypCOB; yueOHO-MeToauyeckue pa3zpaboTku Kadeapbl B 3JIEKTPOHHOM BHJE; ydeOHbIE
GuIbMBI K pa3jesiaM JIUCHUIUINH; COOPHUKH TEXHOJIOTMUECKUX CXeM, OYKJIEThI U KaTajloTu 000-
pYIOBaHUS; CIPABOYHBIE MATEPUAJIbI B [IEYATHOM U 3JIEKTPOHHOM BHJE 10 CTPOEHHUIO U CBOM-
CTBaM TYTOIUJIaBKUX HEOPraHMYECKHUX BEIIECTB; AIEKTPOHHAsI KapTOTEKa 10 PEHTI€HO(Pa30BOMY
aHaJIM3y; JIEKTPOHHAs KapToTeKa Mo ()a30BbIM JUarpaMMaM COCTOSIHUS TYTOIJIaBKUX COEIMHE-
HHUI.

YHuBepcurer obecriedeH HEOOXOIUMBIM KOMILJIEKTOM JIMLEH3MOHHOTO MPOTrpaMMHOIO
obecrieueHust (CocTaB OmpeAenseTcs B paboynx mporpamMmax AUCIUIUIHMH (MOIyJIeH) u 1moie-
KHUT €KETOTHOMY OOHOBJICHHIO).

ObyuaromumMcs odecniedeH 10CTyn (yJaleHHbIN JOCTYI), B TOM YHCJIE B Cllydae IpUMeEHe-
HUS 3JIEKTPOHHOTO 00y4YeHMsl, AMCTAaHLIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTHM, K COBPEMEHHBIM
npodeccruoHaIbHBIM 0a3aM JaHHBIX U MH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTO-
PBIX ompenensercss B pabodyux mporpammax AUCUMILIMH (MOAYJEH) U MOMJIEKHUT €XKEroJHOMY
O0OHOBJIECHHUIO.
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5.3. Y4eOHo-MeTOAMYeCKOE 0OecniedeHne

Nudpopmanronno-6ubaunoreunsiit nentp (UbL) PXTY um. /.M. MenaeneeBa obecreun-
BaeT MH(GOPMALMOHHYIO TOJJEPKKY BCEM HAIPABICHUSIM JIESTEIILHOCTH YHUBEPCUTETA, COJCH-
CTBYET IOJTrOTOBKE BHICOKOKBATU(PUIIMPOBAHHBIX CIIELIUATUCTOB, COBEPILICHCTBOBAHUIO YUeOHO-
ro MpoIecca, Hay4HO-UCCIIEN0BATEIIbCKOW padOThl, CIIOCOOCTBYET Pa3BUTHIO MPOGeCcCHOHAb-
HOM KyJlbTYphl OyIyIIEro CueruainucTa.

CrpykTypa u coctaB 6mbanoTedHoro ¢oHma cOOTBETCTBYET TpeboBanusm [IpumepHoro
MoJIoXKeHus 0 hopmupoBaHur GOHAOB OMOTMOTEKU BBICIIETO Y4€OHOTO 3aBE/ICHHUS, YTBEPKICH-
HOro npukazoM MuHoOpa3oBanus U Hayku oT 27.04.2000 r. Ne 1246. UBL] ynuBepcurera obec-
MeYMBaeT 00yJarOMIMXCsl OCHOBHOM y4eOHOM, y4eOHO-METOAMUECKON U HaAyYHOU JIUTEepaTypou,
HE0OX0IMMOM AJ1s1 opraHu3anuu o0pa3zoBaTEILHOTO MpoLecca M0 BCEM AUCLUIIIMHAM OCHOBHOM
00pazoBaTesbHON MpoTrpaMMBbl, TipakTukam U ['MA u rapanTupyeT BO3MOKHOCTh Ka4E€CTBEHHOTO
OCBOEHHUSI aclupaHTaMu oOpa30BaTENIbHOM MporpaMmbl MOJATOTOBKM IO HAIPaBJICHUIO 10
HanpasyieHnto 18.04.01 Xumuyeckass TEXHOJIOTHUS, HAIIPaBJIEHHOCTh MOJATOTOBKH (MarucTepcKast
nporpaMma) «XuUMHUYECKasi TEXHOJIOTHSI MaTepUaIOB U U3JENIUN 3JIEKTPOHUKU U HAHOAJIEKTPO-
Hukn». O6beM mHorootpacieBoro ¢ponaa MBI na 01.01.2020 r. coctausier 1 715 452 5k3. usz-
TaHU.

@®oHp y4eOHON M y4eOHO-METOJAMYECKOHN JIMTepaTyphl YKOMIUIEKTOBAH IE€YaTHBIMU U
ANIEKTPOHHBIMH M3AaHUSAMU U3 pacueTa S50 7k3. Ha Kaxapie 100 oOydaromuxcs, a sl AUCIUTUTIHH
BAapUaTHUBHOW YacTH 00pa30BaTEIbHOM MpOrpamMmsbl - 1 3K3. Ha 0JJHOrO 00y4arolerocs.

@®oHJ| TOMOIHUTEIBLHON JINTEPATYphl BKIIOYAET MOMUMO y4eOHOM JUTEpaTyphl OQUIIM-
aJlbHbIE, CIIPaBOYHO-OMOIMOrpaguuecKkue, CHelUaTu3UpOBaHHbIE OTEYECTBEHHBIE U 3apyOexK-
HbI€ NepUOInYecKre U HH(POPMALIMOHHBIE U3/IaHUSI.

NudopmanmonHo-61OIHOTEUHBIN IEHTP 00€CIIeYnBaET CaMOCTOSITEIIBHYIO padOTy acIu-
PaHTOB B UHWTANbHBIX 3ajlaX, MPEAOCTaBIAS UIMPOKUNA BBIOOp JUTEPAaTyphl IO AKTyaJbHBIM
HaIpaBJICHUSAM, a TAaK)Ke 00ecleyuBaeT JOCTYI K MPOoQecCHOHANbHBIM 0a3aM JaHHbIX, HHPOP-
MalMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatoiuiicss o0ecriedeH cBOOOAHBIM JOCTYIIOM M3 JIFOOOM TOUKH, B KOTOPOM
UMeeTcs JOCTYI K ceTh IHTepHET U K 311eKTpoHHO-0nbnuoTeuHoi cucreme (ObC) Yuusepcure-
Ta, KOTOpasi COAEPKUT Pa3IMUHbIEe W3JIaHUS [0 OCHOBHBIM M3y4aeMbIM TUCIUIUIMHAM U Cop-
MHpOBaHa 10 COTJIACOBAHUIO C MPpaBOOOIagaTeIIMU YUeOHONU U Y4€OHO-METOANIECKOM TUTEpa-
TYpBI.

Jlyisa Goree MOJHOTO M ONEPATUBHOTO CIIPaBOYHO-OHOIMOrpaduueckoro U uHpopMalu-
oHHoro oOciyxuBanus B UBL] peannzoBana TexHonorus DIeKTPOHHOM T10CTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALIMOHHBIE PeCYPChI, HCIIOJIb3yeMble B Mpolecce 00yueHusl.

DNEeKTPOHHBIN PexBu3utel norosopa (Homep, 1a- XapaxkTepucTuka 0MOIMOTEYHOTO
pecypc Ta 3aKJIIOYEHUs, CPOK JCHCTBUA), dhoHma, TOCTYI K KOTOPOMY MPeo-
ccruika Ha cant IbC, cymma fo- CTaBJISIETCS IOTOBOPOM

roBOpa, KOJIMYECTBO KITHOYEH

[IpuHaJIeKHOCTH - CTOPOHHSIS
DNeKTPOHHO- PexBu3nTs gorosopa - 000 Komnexuun: «Xumusi» - uzn-sa HOT,

ouodnmoTeyHas Cu-
crema (OBC)
«JIAHBb»

«M3narenscTBO «JlaHby», 1OroBOp
Ne 33.03-P-2.0-1775/2-10

o1 26.09.2019r.

CymmMma moroBopa — 642 083-68

Cpoxk nelicTtBus € «26» ceHTAOps
2019r. no «25» centsiOps 2020r.

«XuMus» - uza-sa Jlaboparopus 3HaHUH,
«Xumusny - m3n-sa «JIAHDb», «Xummus»-
KHUTY (Ka3zanckuii HallioHaIbHbIN HC-
CJIEIOBATENIbCKUM TEXHOJOTUYECKUM YHH-
BEPCUTET), «XUMUA» - U3]I-Ba
OU3MATIINT», «ubopmarukay - u3a-
Ba «JIAHbY, «MapopmaTrkar-
Hannonansubiit OTKpBITEIA Y HUBEPCUTET
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Ccruika Ha caiit ObC —
http://e.lanbook.com

KonundecTBo KiIr04ei - TOCTYI JIIs
3apErUCTPUPOBAHHBIX I10JIb30BA-
teaer PXTY ¢ mo00ro KoMIibio-
Tepa.

JlomoHUTENbHBIN
Horosop Ne 33.03-P-3.1-
2217/2020 o1 02.03.2020 1.

CymmMma noroBopa- 30 994-52

Cpoxk nercTBust

¢ «02» mapta 2020 1.

1o «25» centsa6ps 2020 r.
Ccruika Ha caiit ObC —
http://e.lanbook.com

KonundecTBo KiIro4ei - TOCTYI JIIs
3apErUCTPUPOBAHHBIX I10JIb30BA-
teneit PXTY ¢ mo00ro KoMIibio-
Tepa.

«HTYUT», «HXKEHEPHO-TEXHUYECKHE
Hayku"-u3n-Ba «JIAHb», «TeopeTnueckast
Mexanuka»-n3a-sa «JIAHby, DOkonomuka
¥ MEHEDKMEHT»- u3J-Ba JlamkoB u K., a
TaK)Ke OTJICIIbHBIC U3JJAHHS B COOTBET-
cTtBUM ¢ JloroBopom.

DNEeKTPOHHO -
OnbImoTeYHAs CH-
crema WBIl PXTY
UM.
JA.N.Menpeneena

[IpunHannexHOCTh — COOCTBEH-
Hasa PXTY.

Ccruika Ha cait ObC —
http://lib.muctr.ru/

DNEeKTPOHHBIE BEpPCUHU YU€OHBIX U Hay4-

HbIX n3ganui aBropos PXTYVY no Bcem
OOIl.

(ma 6aze AUBC JlocTyn miis mons3oBaTenen
«HpOucy) PXTY c¢ mob6oro koMmproTepa.
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6MOIMOTEKa HOPMATUBHO-

CIpaBOYHAas CUCTE-
Ma
«TEXOKCIIEPT»
«Hopmsl, npaBuna,
cranaaptel Poc-
CUN».

PexBusutel koHTpakta — OO0
«MHOOPMIIPOEKT», xoHTpakT
Ne 189-2647A/2019

Ot 09.01.2020 r.

Cymma noroopa — 601110-00

C «01» suBaps.2020 1.
o «31» nexadps 2020 r.

Ccruika Ha cait ObC —

TeXHU4YeCKuX n3nanuid. Conmepxut 6osee
40000 HaMOHAJIBHBIX CTAHIAPTOB H JIp.
HTJ
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http://reforma.kodeks.ru/reforma/

KonunuecTBo knroueit — 5 -
LIEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

OnekTpoHHas O61o-
JTMOTEKa JUCCcepTa-

[IpuHaAIeKHOCTh — CTOPOHHSIS
PexBusutel noropopa— PI'bBY

B OB/l nocTynHbl 31€KTPOHHBIE BEPCUH
muccepranuil Pocceuiickont ['ocynapcrsen-

g?%)(BBJI 2P{%/22182r(c)>30p Ne 33.03-P-3.1- Ol GHOIOTCKIL:
Cymma foroBopa - 398 840-00 ¢ 1998 rona — no cnenuaabHOCTAM: ""DKO-
Homuueckue Hayku", "HOpuandeckue
C «16» mapra 2020 T. nayku", "[lefarornyeckue Hayku'" u
mo «15» mapra 2021 r. "Ilcuxonoruyeckue Hayku'";
. ¢ 2004 roja - o BCceM CHELMATBHOCTSIM,
Cepuika na caiit 3bC — KpOME MEIULHHEL ¥ (hpapMaryu;
http://diss.rsl.ru/
Kommuectso kmoueii — 10 ymmen- | © 2007 roa - mo Bcem CreLuanbHOCTSM,
3uii + pacmneuarka B MBI, BKJTIOYasi pabOTHI 0 MeauIIHE U (papma-
1107078
[IpuHa1eXHOCTH CTOPOHHSIS,
bJI BUHUTU PAH | PexBusurs! norosopa- BUHUTU | Kpynueiimas B Poccun 0a3 jaHHBIX 110

PAH
Horosop Ne 33.03-P-3.1-

2047/2019 ot 25 despans 2020 r.

Cymma norosopa - 100 000-00

C «25 » despans 2020 T.
o «24 » despans 2021 .

CchlIKa HA CalT-
http://www.viniti.ru/

KoanuecTBo Kimroueil — JIOKaJIb-
HBIM JOCTYIl JUIS IIOJIB30BaTENe
PXTY B UBIl PXTYVY.

€CTECTBEHHbBIM, TOYHBIM U TEXHUUECKUM
HaykaMm. Bxirouaer matepuanst PXK (Pe-
¢deparuBHoro xypuana) BUHUTU c 1981
r. O6muit 066eM b/l - 6omee 28 MiTH. 110-
KYMEHTOB
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Hayuno-
AJIEKTPOHHAs O10-
JTHOTEKa
«eLibrary.ruy.

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBu3uThl norosopa —

OO0OO Hayuynast anexTpoHHas 610-
JTMOTEKa,

noroBop Ne 33.03-P-3.1
2087/2019

Cymma norosopa — 1100017-00

C «01» suBaps 2020 1.
o «31» nexadps 2020 r.

CchlIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimtouel — nocryn
i nonb3osatenedt PXTY o ip-
azipecaM HEOI'paHUUEH.

Hayunas snexkrponnast Oubnnorexa
eLIBRARY.RU - 3710 KpynHeimmit poc-
cuiickuii ”HOPMAIMOHHO-
aHAJIMTUYECKUI mopTa B 0071aCcTU HAYKH,
TEXHOJIOTUH, MEAUIIUHBI U 00pa30BaHMS,
coJiepkauiuil pedeparsbl U MOJTHBIE TEKCTHI
6osee 29 MIIH Hay4HBIX cTaTel U MyOIu-
KallUii, B TOM YHUCJIE AIEKTPOHHbIE BEPCUU
6osee 5600 poccuiickMX Hay4HO-
TEXHUYECKUX JKYPHAJIOB

CripaBouHoO-
IpaBoBasi cHUcTeMa
«KoHcynbTaHT+H»,

[TpuHAAIEKHOCTD CTOPOHHSIS-
Horosop Ne 174-24729A/2019
0T 26.12.2019 1.

Cymma norosopa - 927 029-80

C «01» suBaps 2020 1.
o «31» nexadps 2020 r.

CchlIKa HA CalT-
http://www.consultant.ru/

KomnuectBo kimroueii — 50 moJin-
30BaTEIbCKUX JUIEH3UH 1O 1p-
azpecam.

CrpaBo4HO-IIpaBOBas CUCTEMa I10 3aK0-
HojarenbCcTBY Poccniickoit denepanun.
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CrpaBouHoO-
IpaBoBasi cHUcTeMa
“I"apaHT»

[TpuHAIICKHOCTH CTOPOHHSIS
HoroBop Nel66-2359A/2019
ot 23.12.2019 .

CymmMma noroBopa - 603 949-84

C «01» suBaps 2020 1.
o «31» nexadps 2020 r.

CchlIKa Ha CalT —
http://www.garant.ru/

KomnuectBo kimroueit — 50 noJin-
30BaTEIbCKUX JULEH3UH 1O 1p-
azpecam.

["apanT — crnpaBoYHO-TIPAaBOBas CUCTEMA
0 3aKoHOJaTenbCcTBY Poccuiickon ®ene-
panuu.

DNeKTPOHHO-
oubimoTeyHast cu-
cTeMa U3/1aTellb-
crBa "IOPAUT"

HpI/IHa)IJ'IC)KHOCTB CTOPOHHSAA-
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

JHorosop Ne 33.03-P-3.1-220/2020
ot 16.03.2020 .

CymmMma nmorosopa - 324 000-00

C «16» maprta 2020 1.
o «15» mapra 2021 r.

CchlIKa Ha CalT —
https://biblio-online.ru/

KonundecTBo KiIro4ei - TOCTYI JIIs
3apErUCTPUPOBAHHBIX I10JIb30BA-
teaer PXTY ¢ mo00ro KoMIibio-
Tepa.

DnexTpoHHas 6uOIMOTEKa BKIItOYaeT 0o-
nee 5000 HauMeHOBaHUN Y4€OHUKOB U
y4eOHBIX TOCOOMIA 110 BCEM OTpacisiM
3HaHUHW I BCEX ypOBHEM mpodeccro-
HaJIbHOTO 00pa30BaHuUs OT BEIYIINX
Hay4YHBIX IIKOJI ¢ coOtoieHneM TpeboBa-
Huii HoBbIX ®I'OCoB.
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10.

DNeKTPOHHO-
OnbImoTeYHAs CH-
creMa «Koncynb-
TaHT CTYICHTa»

HpI/IHaHJ'[C)KHOCTB CTOPOHHSAA-
00O «Ilomurexpecypc»

JHorosop Ne 33.03-P-3.1-218/2020
Ot «16» mapta 2020 r.

Cymma norosopa-36 500-00

C «17 » mapra 2020 1.
o « 16» mapra 2021 r

CcrhlIKa Ha CaliT —
http://www.studentlibrary.ru

KonundecTBo KiIro4ei - TOCTYI JIIs
3apErUCTPUPOBAHHBIX I10JIb30BA-
teaer PXTY ¢ mo00ro KoMIIbio-
Tepa.

Kommuiekt w3ganuit, BXoaamux B 6a3y
JAHHBIX «JNEKTPOHHAsE OMOIMOTEKA TEX-
Hu4eckoro BY3ay.

11.

DNeKTPOHHO-
OubaMoTeYHAs CU-
cTeMa
«ZNANIUM.COM
»

HpI/IHa)IJ'IC)KHOCTI) CTOPOHHSAA-
000 «(3HAHUYM»,

Jorosop Ne 4309 36¢ 33.03-P-3.1-
2215/2020

oT «20» mapta 2020 T.

Cymma norosopa-30 000-00

C «20» mapra 2020 1.
o «19 » mapra 2021r

CcrhliIKa Ha CaliT —
https://znanium.com/

KonundecTBo KiIro4ei - TOCTYI JIIs
3apErUCTPUPOBAHHBIX I10JIb30BA-
teaer PXTY ¢ mo00ro KoMIibio-
Tepa.

Konnekuus uzganuii  yueOHUKOB U
y4eOHBIX OCOOMI 10 pa3IUYHbIM OTpac-
JISIM 3HAHUW I BCEX yPOBHEM mpodec-
CHOHAIBHOTO 00pa30BaHUs.

WNudopmanrionHo-
aHAJIUTHYECKas CH-
crema Science
Index

HpI/IHa)IJ'Ie)KHOCTB CTOPOHHSASA-
00O «HayuHas aneKTpoHHas
o6ubnroTeKa»

Jorosop Ne S10-364/19 33.03-P-
3.1-2103/2019

oT «17»deBpans 2020 r.

Cymma norosopa-90 000-00
Cpoxk nercTBus

c «17» depansa 2020 .

o «16» deBpans 2021 r.

CchlIKa Ha CalT —

JlucTaHIMOHHAs MOJIepPXKKa MyOInKalu-
OHHOM aKTUBHOCTH IIPETOIaBATENCH YHH-
BEpCUTETA
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http://elibrary.ru

KomnyectBo Kitroueii — JIOKalb-
HBIM JOCTYII Il COTPYAHHUKOB
WBIL]

12. | U3narenscTBO [IpuHauIe)KHOCTD CTOPOHHSIAL. Komnekuus )xypHajioB 110 BceM 001acTsIM
Wiley HannonaneHas noanucka 3HaHUM, B TOM YHCJIE U3BECTHBIC KYPHAJIbI
(Muno6puayku+ I'TIHTB) 110 XUMHH, MAaTEPUATIOBEACHUIO, B3PbIBYA-
CyOnuieH3uoHHbIN JOTOBOP THIM BEIIECTBAM U JIp.
Ne
oT
C« » 2020r.
o «___ » 2020 r.
Cchlika Ha caliT —
http://onlinelibrary.wiley.com/
KosmuecTBo kirouen - 10CTy Juist
nosb3oBareneit PXTY mo ip-
ajzipecaM HEOrpaHUYEH.
13 QUESTEL ORBIT | [Ipunamie;kHOCTb CTOPOHHSIS. ORBIT sBnsercs rno0anbHbIM OEpaTUB-
HanmonanpHas noamnucka HO OOHOBJISIEMBIM ITaTEHTHBIM MOPTAJIOM,
(Muno6puayku+ I'TIHTB) ITO3BOJIAIOIINM OCYILECTBIISITh IOUCK B
CyOnuieH3noHHbIN JOTOBOP IepeyHe 3asBOK Ha NATEHTHI, IOTY4EH-
Ne HBIX, IPUOTH3UTENBHO, 80-TATEHTHRIMU
oT YUPEXKJIEHUSIMU B Pa3IMYHbIX CTpaHax
MHpa U MPEeI0CTaBIECHHbBIX I'PAHTOB.
C« » 2020r.
o «___ » 2020 r.
I.
Cchuika Ha caliT —
http://www.questel.orbit.com
KomnuecTBo kimrouel — nocryn
i nonb3oBatenedt PXTY o ip-
ajipecaM HEOrpaHUYEH.
14. ProQuest Disserta- | [IpuHamie:;xHOCTh CTOPOHHSISL. baza nanueix ProQuest Dissertation &

tion and Theses
Global

HamnonanpHas moanucka

(Muno6puayku+ I'TTHTB)
CyOnuieH3noHHbIN JOTOBOP

Ne

oT
C« » 2020r.
o «___» 2020 r.

Theses Global (PQDT Global) aBTopu-
TETHAs KOJUICKIHS U3 0osiee 3,5 MIIH. 3a-
pYOEKHBIX nmuccepTarui, 6ouee 1,7 MiH.
M3 KOTOPBIX IMPEACTABJIICHBI B IIOJITHOM TCK-
CTe.
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CcrhlIKa Ha CalT —
http://www.proquest.com/products
-services/pgdtelobal.html

KommuecTBo kimrouent — 10cT
yn i noas3zoareneid PXTY no
ip-azjpecaM HeOorpaHUYEH.

15

American
Chemical Society

[IpuHaI€eXxHOCTh CTOPOHHSSL.
HannonaneHas noanucka
(Muno6puayku+ I'TTHTB)
CyOnuieH3noHHbIN JOTOBOP
Ne

oT

C «
mo« »

» 2020r.
2020 .

CcrhlIKa Ha CalT —
http://www.acs.org/content/acs/en.
html

KomnuecTBo kimrouel — nocryn
i nonb3oBatenedt PXTY o ip-
aJZipecaM HEOIpaHUYEH.

Konneknus »xypHanoB 0 XUMUHU U
xuMuueckou texgonornu Core + wm3na-
tenbcTBa American Chemical Society

16

American Institute
of Physics (AIP)

[IpuHaI€eXxHOCTh CTOPOHHSISL.
HannonaneHas noanucka
(Muno6puayku+ I'TTHTB)
CyOnuieH3uOHHbBIN JOTOBOP
Ne

oT

C« »
Mo« »

CchlIKa Ha caliT —
http://scitation.aip.org/

2020r.
2020 .

KomnuecTBo kimrouel — nocryn
i nonb3oBatenedt PXTY o ip-
ajzipecaM HeOIpaHUYEH.

Komnekuust xypHajloB IO TEXHUYECKUM U
€CTECTBEHHbIM HayKaM U3/1aTeIbCTBa
AmepukaHckoro uHcturyra pusuku (AIP)

17

baza pmannbIX Re-
axys u Reaxys Me-
dicinal Chemistry
Komnanuu Elsevier

[IpuHaAIeKHOCTH CTOPOHHSIA.
HamnonanpHas mmoanucka

(Muno6puayku+ I'TTHTB)
CyOnuieH3noHHbIN JOTOBOP

Ne

oT
C« » 2020r.
o «___ » 2020 .

CchlIKa HA CalT —
https://www.reaxys.com/

CTpyKTypHO-XUMHYECKasi Oa3a TaHHBII
Reaxys BkiIto4aeT B ce0si CTPYKTYPHYIO
0a3y JaHHBIX XUMUYECKHX COCUHEHUN U
UX SKCIIEPUMEHTAJIbHBIX CBOMCTB, pede-
paTUBHYIO 0a3y )KypHaJIbHBIX U ITaTEHT-
HBIX yOIUKaluii, 0a3y XUMUYECKUX pe-
aKuui ¢ GyHKLIMENH MOCTPOCHHUS IJIaHa
CUHTE3a.

Monynb OMOJOTUYECKU aKTUBHBIX COEIH-
HEHUM, OMOJIOTMUECKUX MUILIEHEH, ap-
MaKOJIOTHYECKHX CBONCTB XUMUYECKUX
coenuHeHuit Reaxys Medicinal Chemistry
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KonnuecTBo kimrouel — nocryn
i nonb3osarenedt PXTY o ip-
ajzipecaM HeOIpaHHYEH.

SBJIIETCS KpyNHeneil B Mmupe 6a30i JaH-
HBIX.

18

Scopus

[IpuHa1eXxHOCTh CTOPOHHSSL.
HannonaneHas noanucka
(Muno6puayku+ I'TTHTB)
CyOnuieH3uoHHbIN JOTOBOP
Ne

oT

C« » 2020r.

Mo« » 2020 T.
CchlIKa Ha CaliT —

http://www.scopus.com.

KommuecTBo kimroueit — noctyn
i nonb3oBatenedt PXTY o ip-
azipecaM HEOI'paHUYEH.

MynbTuaucuuIUIMHApHas pedepaTuBHAs
Y HayKOMETpHYecKas 0a3a JaHHBIX H3J1a-
TensctBa ELSEVIER

19

Pecypcsl Mexy-
HapOJHOW KOMIIa-
Huu Clarivate Ana-

lytics

[IpuHaIeXxHOCTh CTOPOHHSISL.
HannonaneHas noanucka
(Muno6puayku+ I'TTHTB)
CyOnuieH3uoHHbIN JOTOBOP
Ne

oT

C« » 2020r.
mo «_ » 2020 r.
CchlIKa Ha CalT —

http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOll &preferencesSaved=

KommuecTBo kmroueit — noctyn
i nonb3oBatenedt PXTY o ip-
ajzipecaM HeOIpaHUYEH.

OTKpBIT AOCTYII K pecypcam:

WEB of SCIENCE — pedeparuBHas u
HayKOMeTpUYecKas 0a3za TaHHBIX.
MEDLINE — pedeparrBHas 6a3a qaHHBIX
10 MEJIULIMHE.

20

Royal Society of

Chemistry (Kopo-
JICBCKOE XHUMHYE-
CKO€ 00111eCTBO

[IpuHaAIe)KHOCTH CTOPOHHSIS.
HamnonanpHas mmoanucka

(Muno6puayku+ I'TTHTB)
CyOnuieH3uoHHbIN JOTOBOP

Ne

oT
C« » 2020r.
o «___ » 2020 .

CchlIKa HA CalT —
http://pubs.rsc.org/

Komnexuus Bxmrovaer 44 xypHana. Tema-
THKA: OpraHuyecKkas, aHajauTuyeckas, Qu-
3UYCCKasd XUMUs, 6I/IOXI/IMI/I${, OJICKTPOXH-
MUsl, XUMHYECKHUE TEXHOJIOTHH.
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KosmuecTBo kimrouen - 10CTy Juist
nosb3oBareneit PXTY mo ip-
azipecaM HEOI'paHUUEH.

21. OnexkTpoHHble pe- | [IpuHaIeKHOCTH CTOPOHHSIS. - TTOTHOTEKCTOBAS KOJUTCKITHS
CypChI U3JIaTelb- HanmonanpHas noanucka IEKTPOHHBIX JKypHATOB  Springer 1o
=S (Muno6puayxu+ I'TTHTB) Pa3JIMYHBIM OTPACIIAM 3HAHHIA.
SpringerNature CyOnuieH3uOHHbBIN JOTOBOP

No - [TonHOTEKCTOBBIE 85 )KYpHAIIOB
OT Nature Publishing Group
- Komiekuust HaydHbIX TPOTOKOJIOB
Ce_» 2020r. | pa3IMYHBIM OTPACISAM 3HAHUM Springer
o «___ » 2020r. | protocols
CchlIKa HA CaiiT - Komnekuust HayuHbIX MaTepUaioB
http://link.springer.com/ B 00yacTv PU3NUECKUX HAYK U WHKUHHU-
punra Springer Materials (The Landolt-
KonuuecTBo kiroueii - 1octyn Bornstein Database)
AN noxb3oBatenei PXTY o ip- - [TosHBIN TOCTYI K CTATUYECKUM U
ajzipecaM HEOrpaHUYEH.
JUHAMHYECKUM CIIPAaBOYHBIM U3AaHUSIM
110 110001 Teme
- PedeparuBnas 6a3za maHHBIX 11O
YUCTOM U MPUKIIATHON MaTEMaTUKE
zbMATH
- Nano Database
22. ba3a nanHbIX [IpuHauIe)KHOCTD CTOPOHHSIAL.

SciFinder xkomma-
aHuu Chemical Ab-
stracts Service

HamnonanpHas mmoanucka

(Muno6puayku+ I'TTHTB)
CyOnuieH3noHHbIN JOTOBOP

Ne

oT
C« » 2020r.
o «___» 2020 r.

CchlIKa HA CalT —
https://scifinder.cas.org

KonnuecTBo kimrouel — nocryn
i nonb3oBatenedt PXTY o ip-
azpecaM U MepPCOHAIBHOMN peru-
CTpaLHUu.

SciFinder — mowuckoBsIil cepBuc, obecrie-
YUBAIOIIMI MHOTOACIEKTHBIA TOMCK Kak
oubnuorpaduueckoi nHGOpPMALIUU, TaK U
WH(POpMAIIUK TT0 XUMHYECKUM PEAKIUSM,
CTPYKTYPHBIM COCIMHECHHSM W TATEHTaM.
OcHoBHasi TeMaTHKa OOLIMPHOIO MOUCKO-
BOIO MacCHBa — XHMHS, a TaKXKe P
CMEXHBIX AUCIUIUINH, TAKMX KaK MaTepH-
aJIoBeJcHUEe, OMOXMMHUSA W OHOMEIUIINHA,
(dhapmMakoJIoTHsl, XMMHUYECKasi TEXHOJIOTHUSA,
(¢u3uKa, Teosorus, METAUTYPTHS U JIpY-
THeE.
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23

Komnexmun n3ma-
TeabcTBa Elsevier
Ha maTdopme
ScienceDirect

[IpuHauIe)KHOCTD CTOPOHHSIAL.
Hanmonanehas noanucka (Muno-
opHayku+ POOU) Uudopmanu-
oHHOE MUCbMO PODIU Ne

oT

C« » 2020 .
o «__ » 2020 r.

CchlUIKa Ha CalT —

«Freedom Collection» — moJIHOTEKCTOBAS
KOJIJICKIIUSA SHGKTpOHHI)IX )KypHaJ'[OB n3aa-
tenbcTBa Elsevier mo paznu4absIM oTpac-
JISIM 3HaHHUH, BKIIroYaroniasg He mexaee 2000
HaI/IMeHOBaHI/Iﬁ SHGKTpOHHI)IX >1<ypHan013.

«Freedom Collection eBook collectiony
— coxaepxut Oosiee 5 000 kaur mo 24
pa3J’II/ILIHI)IM HpC)IMCTHI)IM O6.]'IaCT$IM €CTC-
CTBCHHBIX, TCXHHYCCKHUX W MCIUIIMHCKHX

https://www.sciencedirect.com HayK.

. Hoctyn k apxuBam 2014-2018rr.
KonnuecTBo kimrouel — nocryn

i nonb3oBatenedt PXTY o ip-
azpecam.

becruiatapie apXxuBHBIE KOJIIEKIIMH, TPHOOpeTeHHbIE MUHOOPHAYKH JJIs BY30B.

Apxus MznareascTtBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. [Maker «Full Collection» 1932-2005

Apxus mznarenscrea Mucturyra dusukn (Bexnkoopuranus). [Taker «Historical Archive 1874-
1999y ¢ mepBoOro BBIITYCKA KaXXA0ro sxypHaaa mo 1999, 1874-1999

Apxus mznarensctea Nature Publishing Group. ITaker «Nature» ¢ mepBOro BhIIIYCKA IIEPBOTO
"HoMmepa 110 2010, 1869-2010

Apxus manarenscrBa Oxford University Press. ITaketr «Archive Complete» ¢ mepBoro BBIITYCKA
KaXa0ro xypHaia 1mo 1995, 1849-1995

Apxus mznarenscra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BellyCcKa
Kakzoro xypHayia 1mo 1998. 1890-1998

Apxus m3narenscTa Taylor & Francis. Full Online Journal Archives. ¢ IIepBOro BBITYCKA Ka¥kK-
0T0 KypHaia mo 1996, 1798-1997

Apxus m3narenscTtBa Cambridge University Press. [Taker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBoro BBINYCKA KAXI0ro KypHaiua mo 2011, 1827-2011

Apxus xypHanoB Kopoaesckoro xummueckoro oomectsa(RSC). 1841-2007

ApXHUB KOJUIEKIIMH JKYPHAIOB AMEpPUKAHCKOTO reoduznyeckoro corsa (AGU), mpemocrasisie-
MBI n3nareascTBoM Wiley Subscription Services, Inc. 1896-1996

Becrutatabie ounmanbHbIe OTKPBITHIE pecypchl HTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunser 6onee 10000 HayuyHBIX XKYpHAIOB MO Pa3IMYHBIM OTPACISIM 3HAHUN
(oxo0J10 2 MWJIITHOHOB cTateit) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pasmemieno 6osnee 3000 KHUT 1O pa3IMYHBIM OTpAcisM 3HAHUH, NPEAOCTABIICH-
HbIX 122 Hay4HBIMHU H31ATEIbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/
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baza nannpix Brimodaer Oomee 300 perieH3MpPyeMBIX KYpHAJIOB MO OMOMETUIIMHE, Me-
JUIIMHE U €CTECTBEHHbIM HaykaM. Bce crarhu, pazMelieHHble B 06a3e, HaXOISATCs B CBO-
00THOM JOCTYyTIE.

4. DnexTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynuelimum OecriaTHbIl apXUB  3JEKTPOHHBIX HAyYHbIX MyOJIMKaluii MO paszjeniam
¢bu3uky, MaTeMaTuky, UHGOPMATUKH, MEXaHUKH, acTpOHOMUU U Ouosioruu. Mmeercs
MOPOOHBIN TEMATUYECKUM KAaTaJIOT ¥ BO3MOXHOCTh MTOMCKA CTaTeH MO0 MHOXKECTBY KPH-
TEpHEB.

5. Komneknus sxypaaioB MDPI AG  http://www.mdpi.com/

MHoroaucuuIIMHApHbIA U(POBON U3AATEIBCKUN pecypce, SBISETCs MmIaThopMoi s
peleH3uPYEMbIX HAyYHBIX )KYPHAIOB OTKpHITOrO noctymna, uznatomuxcsi MDPI AG (ba-
3ens, [lIBeiinapus). M3narensctBo BeimyckaeT 6osiee 120 pa3sHOOOpa3HBIX 3JEKTPOHHBIX
KYPHAJIOB, HAXOASIIUXCSI B OTKPBITOM JIOCTYIIE.

6. M3natenbcTBO ¢ OTKpBITHIM mocTynioM InTech http://www.intechopen.com/

IlepBoe u kpymHeiiee B MUpe U3JaTEIbCTBO, MyOIHKYIOIIEe KHUTH B OTKPHITOM
nocrymne, okosio 2500 HaydHbIx u3nanuid. OCHOBHASI TEeMaTHYECKasl HAIIPaBJIEHHOCTb -
¢buznyecKkre U TEXHUUYECKUE HayKH, TEXHOJOTUH, MEIULIMHCKUE HAyKH, HAYKH O JKU3HH.

7. baza mannbix xumudyeckux coeauaeHnit ChemSpider http://www.chemspider.com/
ChemSpider — 3t0 GecriaTHasi XuMu4eckast 6a3a JaHHBIX, IPEAOCTaBIAIONIas ObICTPHIN
J0oCTym K Oosiee yeM 28 MIWIJIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOU MH(OpMa-
uuu. Pecypc npunamiexut KoponeBckomy xumudeckoMmy o6OuiectBy BenukoOpuranuu
(Royal Society of Chemistry).

8. Komnexuwms xxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekuus >XypHajioB, B KOTOPBIX MYOIMKYIOTCSI OTYETHI O HOBBIX HCCIIE-
JIOBaHMSX B 00JIACTU €CTECTBEHHBIX HayK U MeIWLUHBL. Bce jkypHanbl  pa3MenieHbl B
cBoboHOM noctyne (Open Access), BCe CTaTbU MPOXOISAT CTPOTroe HAydHOE PEIEH3UPO-
BaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo o natenTam u toBapusiM 3HakaM CIIIA — USPTO — npenocrasinser
CBOOOHBIN TOCTYI K aMEPUKAaHCKUM IaTeHTaM, OIyOJIMKOBaHHBIM ¢ 1976 r. 1o
HACTOSIIEE BPEMSL.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (1100 maTreHTHBIE 3aBKU) Oosiee 50 HALIMOHAIBHBIX U HECKOJIbKMX MEXJIyHa-
POJHBIX MAaTEHTHBIX OK0Opo, B TOM umcie nociHble TekcTbl nmateHToB CIIA, Poccuw,
@®pannuu, SAnoHuu u ap.

11.®enepanbubiii MHCTUTYT MIPOMBIIIJIEHHO N COOCTBEHHOCTHU (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmanmonnsie pecypcest ®UTIC cBoboaHOTO HOCTYMA!

-OnexkTpoHHble OroseTenu. M3o0perenus. [lonesnsie Moaemnu.

-OTKpBITBIE PEECTPBI POCCUICKUX U300pETEHUH U 3asBOK Ha N300PETEHMUSL.

-Pedepatsl poccuiickux NaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

-IlonHble TEKCTHI POCCUNCKUX MATEHTHBIX JOKYMEHTOB U3 MOCJIETHET0 OPUIIHAIBEHOTO
OrOJITIeTEHS.

5.4. KOHTpOJIb KavyeCcTBa OCBOCHUS MPOrpaMMbl MaruCrpaTrypabl. OneHo4Hble Cpeacrea.

KoHTponbs kadecTBa OCBOEHHS MPOrpamMMbl MarucTpaTypbl BKIIIOYAeT B ceOs TEKYIIMi

KOHTPOJIb YCIIEBACMOCTH, MPOMEKYTOUHYIO M HTOTOBYIO (TOCYJapCTBEHHYIO HUTOTOBYIO) aTTe-
CTaIMIo0 00yJaroIUXCsl.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIICUNBACT OLICHMBAHUE XOJa OCBOCHHS JUCIIU-

IUNIMH W MOPOXOXIACHUSA IIPAKTUK, HPOMCKYTOUYHAA aTTCCTAlUA 06yqafom1/1xcs[ — OIICHUBAHUC
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MPOMCKYTOYHBIX M OKOHYATCJIBHBLIX PE3YyJIbTAaTOB 06y‘I€HI/I$[ o AUCHUIIMHAaM, ITPOXOXKACHHA
IIPAKTUK, BBIIIOJIHCHUA HAYYHBIX HCCHGI[OBaHHfI.

HopmartusHo-meToauueckoe oOecriedeHne TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IpoMe-
xyrouHoit arrectauuu U ['MMA oOyuatomuxcst mo OOII MarucTpatrypsl OCYIIECTBISETCS B COOT-
BercTtBUU ¢ OI'OC BO 1 n0KanbHBIMM HOPMATHBHBIMHU aKTaMH YHUBEPCUTETA.

Texywuit KOHMPOAL, NPOMENCYMOUHAL AMMECMAYUs U AmmecmayuoOHHble UCNbIMAHUA
UmMo208oli (20cyoapcmeeHHou umozogot) ammecmayuu evinyckHuxkos OOl macucmpamypol

Texymuii KOHTPOJIb U MPOMEKYTOUYHAS aTTECTALMS 110 BCEM BUJaM y4eOHOM JiesATeNbHO-
CTH OO0ydYaroIIMXCsl OCYIIECTBISETCS B COOTBETCTBUM C TpeboBaHusmu llonoxxenus
O PEUTHHrOBOM cHCTEME OLEHKHM KauecTBa yueOHOW pabotbl crygeHtoB B PXTY
nM. /I.1. MenneneeBa, npunsatoro pemenneMm YdeHoro cosera PXTY um. JI.M. Menneneesa
o1 26.02.2020, mnpotoxosn Ne §, BBeIeHHOro B JeicTBUE IMpuKazoM pektopa PXTY
uM. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00y4arouuxcsi 00ecreurnBaeT OLUEHKY YPOBHS OCBOE-
HUS JUCLHUIUINH, IPOXO0XKAECHUS NpakTUK, BbinoaHeHust BKP u npoBoaurtcs npenogaBaTeneM Ha
T000M U3 BUJIOB yueOHbIX 3aHATUH. [lo pe3ynabTaraMm TEKyLIEro KOHTPOJIS YCIIEBAEMOCTH TPH
paza B ceMecTp JUIsl BCEX KypCOB 10 BCEM TUCIUILIMHAM MPOBOJUTCS aTTecTalysi 00ydaromux-
col.

[IpomexyrouHas arrectanusi IpoBOIUTCS B (JOpMe SK3aMEHOB, 3a4ETOB C OLIEHKOW U 3a-
YEeTOB JUIsl BCEX KYpPCOB 0 JUCLMIUIMHAM U MPAaKTUKaM, MPEIYyCMOTPEHHBIM YY€OHBIM IJIAHOM
HaIpaBJIEHUS MOJATOTOBKU KOO U Haumenosanue. Pe3ynbTaThl ciadyl 3a4€TOB OLIEHUBAIOTCS Ha
«3aUTEHOY, «HE 3aUTEHOY; 3aYETOB C OLEHKON U 3K3aMEHOB — Ha «OTIMYHO», «XOPOLIO», «YA0-
BJIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIHHO.

IIpu ocBoenun Hactosuieit OOIl maructpaTypbl U3yyeHHE YacTU AMCLMIUIUH MOXKET
ObITh 3aMEHEHO Ha OHJIAWH-KYPCHI, MPH YCIOBUHU, YTO B PE3yJIbTaTe€ OCBOCHUS OHJIANMH-Kypca
(dbopMUpYIOTCS TE K€ KOMIIETEHIIMH (4acTh KOMIIETEHIIMI), 4YTO U B paMKaxX yKa3aHHBIX JHCLH-
winH. OHNalH-KypC 0JKEH ObITh BIOpaH U peain3oBaH B cooTBeTcTBUU C [losokeHueM o 3a-
4yeTe pe3ylbTaTOB OCBOECHMSI OTKPBITHIX OHJIAWH-KYpPCOB, PEaU3yeMbIX 00pa30BaTeIbHbIMU Op-
rann3auusamu, B PXTY um. JI.1. MenaeneeBa, npuHATOro pemieHneM YueHoro coeta PXTY
uMm. JI.1. MenneneeBa ot 27.03.2020, npotokost Ne 9, BBEIEeHHOr0 B AEHCTBUE MPUKA30M PEKTO-
pa PXTY um. [I.1. MenaeneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymiectBisieTcs B COOTBETCTBUU ¢ TpeboBaHusiMu [lonoxeHust o nopsiake npose-
JIEHUsI TOCYapCTBEHHOW MTOTOBOIl aTTecTaluy MO 0Opa3oBaTeNIbHbIM IpPOrpaMMaM BbICIIETO
oOpa3oBaHusi — Iporpammam OakanaBpuara, IporpaMmaM ClieHUaluTeTa, IporpaMMaM Maru-
crtparypsl B PXTY nm. J[.M1. MenaeneeBa, npuHATOro pemenueM YuyeHoro cosera PXTY um.
J.N. Menneneea ot 30.10.2019, nmpotoxos Ne 3, BBeZIcHHOTO B JCHCTBHE MPUKA30M PEKTOPA
PXTY um. I.1. MenneneeBa ot 14.11.2019 Ne 646A; IlosoxeHus 0 BBITYCKHON KBaIu(UKaIH-
OHHOM paboTe A 00yJarommxcss 1o 00pa30BaTEIbHBIM pOrpaMMaM BBICIIET0 00pa30BaHUs —
nmporpaMMamM OakajiaBpuara, mporpaMmaM CIeHauTeTa, mporpaMmamM Maructparypsl B PXTY
nM. JI.1. Menaeneesa, npunsaToro pemenuem Yuyenoro copera PXTY um. JI.M. MenzaeneeBa ot
30.10.2019, nporokosn Ne 3, BBeneHHoro B nericteue npukazoM pekropa PXTY unm. [I.1. Men-
neneeBa oT 14.11.2019 Ne 646A.

K I'MA nomyckatotcst 00y4aromuecs, He UMEIOINE aKaAeMUYeCKOH 3a0JKEHHOCTH U B
MOJIHOM OoObeMe BblNoJIHKMBIIKE Yy4eOHbIM miiaH no OOIl marucTpartypel B COOTBETCTBHH C
®I'OC BO no HanpaBieHUIO OATOTOBKU K00 u Haumenosanue. J1ns nposenenus A B yHu-
BEPCUTETE €XKErogHO (POPMUPYIOTCS TOCyIapCTBEHHBIE dKk3aMmeHarmoHHble komuccun (I'9K) u
aneysiquonHble komuccuu. Tembl BKP orpakatorT akryanbHble NpoOieMbl, CBS3aHHBIE C
HaIpaBJICHUEM IOATOTOBKU KOO U HAUMEHO6aHue. YHUBEPCUTET YTBEPXKAAET MEpPEUYEeHb TEM
BBIITYCKHBIX KBaJM(UKALMOHHBIX padoT, MpeajgaraeMbix oOyyaromumcs (fajnee — IepeyeHb
TE€M), ¥ JOBOJMT €r0 JI0 CBEACHUS 00YJarOIIMXCs HE M03/JHEee YeM 3a 6 MecsLEeB /10 AaThl Hadaja
rOCyJIapCTBEHHOW UTOTOBOM aTTECTAllUH.
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Tema BKP nepcoHanbHO 17151 KaXXI0T0 00y4aromerocs yTBEp)KaaeTcs MPUKa30M PeKTopa
(mpopekrtopa 1o yueOHo# paboTe) N0 YHUBEPCUTETY Nepe]l HauajaoM MPeIUIIIOMHOMN MPaKTUKH.
JlaHHBIM TIpHKa30M yTBepkaaercsa Takxke pykoBoaurtens BKP. Ilepen HawanoMm BBINOJIHEHHS
BKP o6yuyaromuiicsi COBMECTHO C PYKOBOIMTENIEM COCTABJIIET MHAWBUIYaIbHBIA IUIaH MOJrO-
TOBKM U BbInoJHeHHUs: BKP, npenycmarprBaronuii 04epeIHOCTb M CPOKH BBITIOJIHEHUS OT/EIb-
HBIX yacTted paboTel. Tekct nosicnutensHoi 3anucku BKP mpoepsieTcss Ha Haluyne HemnpaBo-
MEpHBIX 3aMMCTBOBaHUMU. [IpoBepka ocymecTBisercs B cooTBeTCTBUU ¢ [lonoxenuem o nopsa-
K€ IPOBEPKHU BBITYCKHBIX KBAJIM(UKAIIMOHHBIX padOT M HAY4HBIX JOKIJIAJOB 00 OCHOBHBIX pe-
3yJbTaTax IMOJrOTOBJICHHBIX HAaYYHO-KBATH(UKAIMOHHBIX paboT (mauccepranmii) Ha oObeM 3a-
MMCTBOBAaHUS M HUX pa3MelleHuss B  IJIEKTpoHHO-OuOmmuoreunoit  cucreme PXTY
nM. /I.1. MenneneeBa, npuHAThIM pemieHneM Ydenoro cosera PXTY wmm. .M. Menneneera
ot 30.10.2019, mnporoxkon Ne 3, BBemeHHBIM B JelcTBUe npuKa3zoM pekropa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

3amura BKP npoBoautcs Ha oTKpbIThIX 3acenanusax ['OK ¢ ydyactuem He MeHee IBYX
Tpeteit ee cocraBa. ['padux 3amutet BKP cocraBmsieTcst mo cormacoBanuio ¢ oOy4arOmuMucs 1
JOBOJMTCS 10 CBEACHHS OOyJaromimxcsi He mo3anee, yeM 3a 30 nHeil mo Hayama padoter ['OK.
Pesynbrarel pabotsr I'OK ompenensiorcst oueHKaMu «OTJIMYHOY», «XOPOLIO», «yIOBJIETBOPH-
TEIbHO», «HEYIOBJIETBOPUTEILHO» U OOBSABISIOTCS B TOT € JIEHb ociie 0pOPMIIEHHS B yCTa-
HOBJICHHOM HOpSJIKE IPOTOKOJIOB 3acefaHuil komuccuil. Ilo okoHuaHuu paboThl npeacenaTens
I'OK cocrapsieT oT4eT 0 mpoeIaHHO#M padoTe.

Jliig oOyvaromuxcst U3 4uciia MHBAJIUAOB U JIUL] C OTPAHUYEHHBIMU BO3MOYKHOCTSAMH 370-
poBbsi A npoBoauTCS C yueToM 0COOEHHOCTEN UX MCUXO(U3UUECKOTO Pa3BUTHS, WHIUBUIY-
QJIbHBIX BO3MOXHOCTEN U COCTOSIHUSI 310POBbSL.

[lepeueHpb OLICHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJbHBIE BOIIPOCHI U THUIOBBIE 3aaHUS
JUIS IPAKTUYECKUX 3aHATUN, KOHTPOJIbHBIX PabOT, 3a4ETOB U IK3aMEHOB, IPUMEPHYIO TEMATUKY
pedepaToB, KypcoBbIX pabOT; MHBIE (POPMBI KOHTPOJIS, TO3BOJISIOLUIUE OLIEHUTh CTENeHb cop-
MHPOBAHHOCTH KOMIIETEHIMI oOydaromuxcs. OLeHOYHbIE CPEJICTBA BBINOJIHEHBI B BUIE OT-
JeNIbHBIX JJOKYMEHTOB, SIBIISIFOIIMXCS HEOTheMiieMol yacThio qanHoi OOIL.

l'ocynapcTBeHHast UTOroBasi arTecTalusi 00yJaroIerocs sBJsETCsl 00s13aTEIbHON U OCy-
LIECTBIIIETCA MOCJIE OCBOEHUS MIPOrPaMMbl MarkCTpaTyphl B OJHOM oObeme. ['ocyaapcTBeHHas
UTOroBasi aTTECTAlMsl BKJIIOYAET MOATOTOBKY M 3alUTY BBITYCKHOW KBaIU(PHUKAIMOHHON pabo-
Tbl. TpeboBaHus Kk cofepxKaHUI0, 00bEMY U CTPYKTYpPE BBIITYCKHOM KBaNU(UKALIMOHHON pabOThI
ONPEENAI0TCS BBICIINM y4eOHbIM 3aBe/ieHneM. BrinyckHas kBanugukamonHas padoTa B COOT-
BerctBUU ¢ OOII maructparypbl BBIIOJHSETCS B BUAE MarucTepPCKOM JUcCCepTalMy B MEPHOJ
MIPOXOKJCHUS MPAKTUKUA U BBINOJHEHUS HAYYHO-HCCIEA0BATEIbCKON pabOThl U MPECTABIISET
co00i1 cCaMOCTOSITENIbHYIO U JIOTUYECKHU 3aBEPIICHHYIO BBIITYCKHYIO KBATM(PUKAIMOHHYIO paldoTy,
CBSI3aHHYIO C PELICHUEM 33/1a4 HayYHO-UCCIIE0BATEIbCKON AESITEIbHOCTH.

[Ipu BBINOJHEHUHU BBIMTYCKHOM KBaTU(UKALIUOHHONW paboThl 0Oydarouiuecs JA0KHBI 10-
Ka3aTh CBOIO CIIOCOOHOCTbh U YMEHHUE, OIUPAsACh Ha MOJIyYEHHBIE YIi1yOJIeHHbIE 3HAHUS, YMEHUS
1 chOpMUPOBaHHbIE OOIIEKYIbTYPHbIE U MPOPECCUOHATIbHbIE KOMIETEHIIUU, CAMOCTOSITEILHO
pelIaTh Ha COBPEMEHHOM YpPOBHE 3a/1aull CBOEH MPO(ecCUOHANbHON NeSTENbHOCTH, POQeccuo-
HaJIbHO M3JIaraTh ClelUaibHYl0 MH(pOpMAIHIo, HAYYHO apryMEHTHpPOBATh U 3alIUILATh CBOIO
TOYKY 3pEHHUSI.

6 Padoune nmporpaMmmbl JUCUMILIMH, NpakTuK u 'HA
Paboune nporpamMmbl qucturinH, npakTuk u ['MA:
dunocodcekue mpoOIeMbl HAYKA U TEXHUKH
TeopeTndeckue u IKCIEPUMEHTATBLHBIC METOIBI B XUMHUU

J1enoBOM HHOCTPaHHBIN A3BIK
N30panHble T71aBbl IPOLIECCOB U alapaTOB XMMHUYECKUX TEXHOJOTUN

el e
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

OnTumMu3anus XMMHKO-TEXHOJIOTMUECKUX MPOLIECCOB

OneHka pUCKOB M HSKOHOMUYECKOW A(PPEKTUBHOCTH MPHU BHEAPEHUU HHHOBALIMOHHBIX
pPELIEHUI U TEXHOJIOTUI

JlonoHUTENbHBIE IJ1aBbl MATEMATUKU B XMMHUYECKON TEXHOJOTMH MaTepuajoB U U3Je-
JIUH 3JIEKTPOHUKH U HAHODJIEKTPOHUKH

WNudopmanioHHbIe TEXHOJIOTUH B 00pa30BaHUU

Komnonanas XuMusi KOMIIO3ULIMOHHBIX MAaTEPUAJIOB 3JIEKTPOHUKH

. MeTtopl nccnenoBanys U MPOEKTUPOBAHUS CTPYKTYPBI U CBOMCTB IIOBEPXHOCTH MaTEPH-

aJIOB AJIEKTPOHUKHU

MeTo/1bl CHHTE3a HAHOUYACTHUI] U HAHOKOMIIO3UIIMOHHBIX MaTepUaJIOB

[Tpumenenne CAIIP nns npoexkTupoBaHus MpoieccoB TexHojgorun BOM

CoBpeMeHHbIE METO/Ibl XapaKTepU3aluu U KOHTPOJISI KayecTBa MOHOKPUCTAINTIMYECKUX U
HaHO-CTPYKTYPUPOBAHHBIX MaTEpPHAJIOB U IUICHOYHBIX CTPYKTYpP TEXHUYECKOTO U IOBE-
JIUPHOTO Ha3HAYCHUS

DKOJIOTUYECKHE aCHEeKThl COBPEMEHHOI0 IPOU3BOJICTBA MAaTEpPHAIOB U KOMIIOHEHTOB
MUKpO- U HAHOIJIEKTPOHUKHU

Kpucrannoxumuyecknue 0coOEHHOCTH KOHCTPYHPOBAHUS COBPEMEHHBIX MAaTepHaloB U
yCTPOMCTB (POTOHUKHU, HAHO- U MUKPODJIEKTPOHKHU

CoBpemeHHbIE METO/IbI U 000pYyIOBaHHE Ul MPOU3BOACTBA MOHOKPUCTAILIIOB i (pOTO-
HUKHU U JIEKTPOHUKU /

CoBpemeHHbIE METO/IbI M 000pyIOBaHUE IS POU3BOACTBA TeTepo(da3HbIX IIEHOYHbIX
CTPYKTYp /

CoBpeMeHHBIE METOBI U 000PYIOBAaHKE JIJISI TIPOM3BOJICTBA, OOPAOOTKH M 00Iaropaku-
BaHHUS IOBEJIIMPHBIX KPUCTAIIIOB

CoBpemeHHbIE MTPOOIEMbl XUMUYECKONH TEXHOJOTUU MOHOKPUCTAIUIOB Ui (POTOHUKU U
AJIEKTPOHUKH /

HayuyHble OCHOBBI TEXHOJIOTMU NOJY4YEHHs] T€Tepo(asHbIX IUICHOYHBIX CTPYKTYp C 3a-
JAHHBIMHM CBOMCTBaAMHU

CoBpemeHHbIE TTPOOJIEMbl XUMUYECKON TEXHOJOTMM MOHOKPHUCTAJUIOB JUISl FOBEIMPHON
MIPOMBIIIJIEHHOCTH

duznyeckass XUMHUS MaTEpUAJIOB JUIi MOHOKPHUCTAJJIOB Pa3IM4YHOTO (YHKIIMOHAIBHOTO
Ha3HAYCHUS

duznyeckass XMMHUSI MaTEpUANIOB Ui reTepoa3HpIX IIEHOYHBIX CTPYKTYpP Pa3JIMYHOTO
(G YHKIIMOHAJIBHOTO Ha3HAUEHUS

JluarHocTrka M KiacCU(PUKAIUSI TEXHUYECKUX U FOBEJIMPHBIX MOHOKPHUCTAUIOB (T€MMO-
JIOTHsT)

OCHOBBI Hay4HOT'O MOJX0/a K CHUHTE3Y MOHOKPUCTAJIOB TEXHUYECKOTO U FOBEIHPHOTO
Ha3HA4YCHHS U MyTH MOIU(MUKAINY UX (PYHKIIMOHAIBHBIX CBOMCTB

HayuHble OCHOBBI TEXHOJIOTUM MaTEpUajIOB JJs TeTepo(asHbIX IUIEHOUYHBIX CTPYKTYp C
3aJJaHHBIMHM (PYHKIIMOHAJIBHBIMU CBOWCTBaMU

[IpodeccronanbHO-OPUEHTUPOBAHHBIN TIEPEBOJ]

Conuosiorus ¥ ICUX0JIOTUS TPO(ecCHOHAIBHOM e TEIIbHOCTU

VYyeOHas mpakTHKa: IPAKTHKA MO MOJYyYEHHIO EPBUYHBIX MPO(PECCHOHAIBHBIX YMEHUM
Y HaBBIKOB

[IpousBoacreennas npaktuka: HAP

[IpenaumniomMHas npakTuka

3ammTa BBIMYCKHOM KBaTU(DUKAIMOHHOW palOThI, BKJIIOYAsl MOATOTOBKY K 3alllUTE W
MIPOLEAYPY 3ALUTHI

Bxomsmux B OOII mo nampasienuto moarotoBku 18.04.01 «Xumudeckass TEXHOJIOTHA», Maru-
cTepckas mporpamma «XMMHYECKasi TEXHOJIOTUS MATEPUATIOB U M3JEJIUN 3JIEKTPOHUKH M HAHO-

108



BJICKTpOHI/IKI/I)), BBIIIOJIHCHBI B BUJIC OTACIIBbHBIX )IOKyMeHTOB, SABJISTFOIITUXCA H€OTL€MH€MOﬁ qga-
ctero manuou OOII.

IIaHa:

SAINANE el

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

7 OueHoOYHbIEe MAaTePHAJIbI
OneHouHble MaTepUaibl IO JUCHUIIMHAM JUCUUILIMH, npakTukaMm u ['MA u3 yyeOHoro

®dunocodcekue mpoOIeMbl HAYKA U TEXHUKH

TeopeTndeckue u IKCIIEPUMEHTATBLHBIE METOIBI B XUMUH

J1enoBOM HHOCTPaHHBIN A3BIK

N30panHble T71aBbl IPOLIECCOB U alllapaTOB XMMHUYECKHUX TEXHOJOTUN

OnTumMu3anus XMMHKO-TEXHOJIOTMUECKUX MPOLIECCOB

OreHka pUCKOB M IKOHOMHYECKOW 3((PEKTUBHOCTH TPH BHEAPEHUH HHHOBAIIMOHHBIX
pPELIEHUI U TEXHOJIOTUI

JlonoJTHUTEIBHBIEC TJIABBl MATEMATUKA B XUMHYECKOW TEXHOJOTUH MATEPHAIIOB M H3JIe-
JIUH 3JIEKTPOHUKH U HAHODJIEKTPOHUKH

NudopmanrionHpie TEXHOJIOTHH B 00pa30oBaHUHU

Konnonnnast XuMust KOMIO3UITMOHHBIX MAaTEPHUAIOB AIICKTPOHUKHU

. MeTtopl uccnenoBanys U MPOEKTUPOBAHUS CTPYKTYPBI U CBOMCTB IIOBEPXHOCTH MaTEPH-

aJIOB JIEKTPOHUKH

. MCTOI[BI CHUHTEC3a HAHOYACTUI] U HAHOKOMIIO3UITMOHHBIX MaTCPUAJIOB

[Tpumenenne CAIIP nns npoexkTupoBaHus mpoieccoB TexHojgorun BOM

CoBpeMeHHbIE METO/IbI XapaKTepU3aluu U KOHTPOJISI Ka4yecTBa MOHOKPUCTAINTIMYECKUX U
HaHO-CTPYKTYPUPOBAHHBIX MaTE€pPHAJIOB M IUICHOYHBIX CTPYKTYpP TEXHUYECKOTO U IOBE-
JIUPHOTO Ha3HAYCHUS

DKOJIOTUYECKHE aCHEeKThl COBPEMEHHOr0 IPOU3BOJICTBA MAaTEpPHAIOB U KOMIIOHEHTOB
MUKpO- U HAHOIJIEKTPOHUKHU

Kpucrannoxumuyeckne 0coOEHHOCTH KOHCTPYHPOBAHUSI COBPEMEHHBIX MaTepHaOB U
yCTpOICTB (POTOHUKHU, HAHO- U MUKPODJIEKTPOHKHU

CoBpemMeHHbIE METO/IbI U 000pyIOBaHHUE Ul IPOM3BOACTBA MOHOKPUCTAILIIOB Ui (OTO-
HUKH U DJIEKTPOHUKU /

CoBpemeHHbIE METO/IbI M 000pyIOBaHUE IS POU3BOACTBA TeTepo(da3HbIX IIEHOYHbIX
CTPYKTYp /

CoBpeMeHHBIE METOBI U 000PYIOBAHKE JIJIST TIPOM3BOJICTBA, OOPAOOTKH M 00JIarOpaxu-
BaHUS IOBEJIIUPHBIX KPUCTAIIOB

CoBpemeHHbIE MTPOOIEMbl XUMUYECKON TEXHOJOTUH MOHOKPUCTAIIOB Ui (POTOHUKU U
AIIEKTPOHUKH /

HayuyHble OCHOBBI TEXHOJIOTMU NOJY4YeHHs] T€Tepo(asHbIX IUIEHOYHBIX CTPYKTYp C 3a-
JAHHBIMHM CBOMCTBAMHU

CoBpemeHHbIE TPOOJIEMbl XUMUYECKON TEXHOJOIMM MOHOKPHCTAJUIOB JUISl FOBEIUPHOM
MIPOMBIIIJIEHHOCTH

duznyeckass XUMHUS MaTEpUaJIOB JUIi MOHOKPUCTAJJIOB Pa3IM4YHOTO (YHKIIMOHAIBHOTO
Ha3HAYCHUS

duznyeckass XMMHUSI MaTEpUATIOB Ui reTepo(a3HpIX IIEHOYHBIX CTPYKTYpP Pa3IMYHOTrO
(G YHKIIMOHAJIBHOTO Ha3HAUEHUS

JlnarHocTrka U KiacCU(PUKAIUS TEXHUYECKHX U IOBEJIMPHBIX MOHOKPHUCTAIUIOB (IeéMMO-
JIOTHsT)

OCHOBBI Hay4HOT'O MOJX0Ja K CHUHTE3Y MOHOKPUCTAJJIOB TEXHUYECKOTO U FOBEIHPHOTO
Ha3HAYeHUS U MyTH MOJUUKaUU UX QYHKIIMOHATIbHBIX CBOMCTB

HayuHble OCHOBBI TEXHOJIOTUM MAaTEPUAJIOB JJIsl TeTepo(asHbIX MIEHOYHBIX CTPYKTYP C
3aJJaHHBIMH (PYHKIIMOHAJIbHBIMU CBOWCTBaMU

[IpodeccronanbHO-OpUEHTUPOBAHHBIN TIEPEBOJ]
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28. Couunoiorus U NCUXo0JIOTHsl MPOPEeCCUOHAIBHOM 1eATENbHOCTH
29. YueOHas mpaKkTHKa: IPAKTHKA MO MOJYyYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUM

1 HaBBIKOB

30. [IpousBoacreenHas npaktuka: HAP

31.

[IpenmuriomMHas mpakTuka

32.3amuTa BBITYCKHOM KBaIM(PUKAMOHHON pabOThl, BKJIIOYAs MOATOTOBKY K 3alUTE U

MIPOLIEAYPY 3ALIUTHI

Bxomsmux B OOII mo nampasienuto moarotoBku 18.04.01 «Xumudeckass TEXHOJIOTH», Maru-
cTepckas mporpamma «XUMHYECKasi TEXHOJIOTUS MATEPUATIOB U W3JIEIIUN 3JIEKTPOHUKH U HAHO-
3JEKTPOHUKWY, BBINOJHEHBI B BUJIE OTIEIbHBIX JTOKYMEHTOB, SIBJSIOIIMXCS HEOTHEMJIEMOMN Ya-
ctbto ganHou OOII.

8. MeToauyeckne MaTepHaJIbl 10 AUCHMILINHAM, NpakTUKam u I'HA

Metonuyeckue maTepuaibl 0 AUCUUIUIMHAM, npakTuka 1 ['MA (mepedyeHb AUCUUILUIMH

13 yueOHOro IJIaHa):

S

0 o0

11
12

14.

15.

16.

17.

18.

19.

20.

21.

dunocodcekue mpoOIeMbl HAYKA U TEXHUKH

TeopeTndeckue u HKCIEPUMEHTATBLHBIC METOIBI B XUMHUU

J1enoBOM HHOCTPaHHBIN A3BIK

N30panHble T71aBbl IPOLIECCOB U allapaTOB XMMHUYECKUX TEXHOJIOTUN

OnTumMu3anus XMMHKO-TEXHOJIOTMUECKUX MPOLIECCOB

OrneHka pUCKOB M IKOHOMHYECKOW 3((OEKTUBHOCTH TPH BHEIPECHUW HHHOBAITMOHHBIX
pPELIEHUI U TEXHOJIOTUI

JloTIOJTHUTEIBHBIEC TJIaBhl MATEMATUKH B XUMHYECKOW TEXHOJOTHU MATEPHAIIOB M W3JIe-
JIUH 3JIEKTPOHUKH U HAHODJIEKTPOHUKH

NudopmanrionHpie TEXHOJIOTHH B 00pa30oBaHUHU

Komnonnnast XuMust KOMIO3UITMOHHBIX MAaTEPHUAIOB IICKTPOHUKHU

. MeTtopl nccnenoBanys U MPOEKTUPOBAHUS CTPYKTYPBI U CBOMCTB IIOBEPXHOCTH MaTEPH-

aJIOB JIEKTPOHUKH

. MCTOI[BI CHUHTEC3a HAHOYACTUI] U HAHOKOMIIO3UIITMOHHBIX MaTCPUAJIOB

. [Ipumenenune CAIIP ans npoekTupoBaHus polieccoB TexHoJorun BOM
13.

CoBpeMeHHbIE METO Bl XapaKTepU3aUN U KOHTPOJISl KayeCTBa MOHOKPUCTAJUINIECKUX U
HAHO-CTPYKTYPHUPOBAHHBIX MATEPHAJIOB W IJICHOYHBIX CTPYKTYP TEXHHYECKOTO H IOBe-
JMPHOTO Ha3HAYCHUS

DKOJIOTUYECKHE AaCMEKThl COBPEMEHHOTO IPOM3BOJICTBA MAaTEPUATIOB W KOMIIOHEHTOB
MUKPO- ¥ HAHOAJIEKTPOHUKHU

Kpucrammoxumuaeckue OCOOCHHOCTH KOHCTPYHPOBAHHS COBPEMEHHBIX MAaTEpHAIIOB U
YCTPOUCTB (POTOHUKH, HAHO- U MUKPOIJIEKTPOHKH

CoBpeMeHHbIE METOIBI U 000PYIOBAHKE /ISl TPOU3BOJICTBA MOHOKPHUCTAIIOB IS (POTO-
HUKHU U DJIEKTPOHUKU /

CoBpeMeHHBIE METOIBI M 000pYAOBaHUE ISl IPOU3BOJICTBA TeTEPO(a3HBIX IUICHOYHBIX
CTPYKTYp /

CoBpemeHHbIE METOIbI U 000pyIOBaHUE JAJIsl IPOM3BOACTBA, 00paObOTKU U 00JIaropaxu-
BaHUS IOBEJIIMPHBIX KPHCTAIJIOB

CoBpeMeHHbIE TTPOOIEMBI XUMUYECKON TEXHOJOTHH MOHOKPUCTAIUIOB Ui (POTOHUKU U
AIIEKTPOHUKH /

Hay4Hble OCHOBBI TEXHOJIOTMH MOJYYEeHHUsI TeTepo(dasHbIX IUIEHOYHBIX CTPYKTYp C 3a-
JAHHBIMU CBOMCTBAMH

CoBpeMeHHbIE MPOOIEMbl XHMHYECKOW TEXHOJOTHH MOHOKPHCTAIIOB Ui FOBEIHPHOU
MPOMBIIIICHHOCTH
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22.

23.

24.

25.

26.

27.

28.
29.

30

®dusnueckas XUMHUS MaTEpUANIOB JUII MOHOKPUCTAJUIOB PA3IMYHOIO (DPyHKIMOHAIBHOIO
Ha3Ha4YEHUs

dusnueckas XMMHUs MaTEpUaoB Ul reTepo(]asHbIX IUNIEHOUHBIX CTPYKTYp Pa3IMYHOIO
(GYHKIMOHAILHOIO HA3HAYEHUS

JlnarHocTvka M KJIacCU(pPUKALUs TEXHUYECKUX U IOBEIMPHBIX MOHOKPUCTAIUIOB (FE€MMO-
JIOTHsT)

OCHOBBI Hay4YHOT'O IOJXO0JA K CHHTE3y MOHOKPUCTAJUIOB TEXHUYECKOIO U FOBEJIUPHOIO
Ha3HAYEHUs U ITyTU MOJUPHUKALMK UX (PYHKIHOHATIBHBIX CBOMCTB

HayuHble OCHOBBI TEXHOJOIMHM MaTEpUANIOB AJIS TeTepo(a3HbIX INICHOYHBIX CTPYKTYp C
3aJaHHBIMH (DYHKIIMOHAJIbHBIMU CBOWCTBaMHU

ITpodeccrnoHaIbHO-OPUEHTUPOBAHHBIN I1EPEBO/]

Couuonorus 1 ncuxoJIorus NpopecCuoHaIbHOMN eATEIbHOCTH

VuebHas MpaKkTHUKaA: MPAKTHKA 110 MOJYYEHUIO IIEPBUYHBIX MPO(ECCUOHAIBHBIX YMEHUN
Y HaBBIKOB

. IIponsBoacreennas npakruka: HAP
31.
32.

[IpennumioMHas npakTuka
3amuTra BBIMYCKHON KBalU(pUKAMOHHONW pabOThI, BKJIIOYas MOATOTOBKY K 3alUTE U
MIPOLIEAYPY 3ALIUTHI

Bxomsmux B OOII mo nampasienuto moarotoBku 18.04.01 «Xumudeckass TEXHOJIOTHUS», Maru-
cTepckas mporpamma «XMMHYECKasi TEXHOJIOTUS MATEPUATIOB U M3JIEJIUN 3JIEKTPOHUKH M HAHO-
AJIEKTPOHUKWY, BBINOJHEHBI B BUJIE OTIEIbHBIX JTOKYMEHTOB, SIBJSIONIMXCS HEOTHEMJIEMOMN Ya-
ctbto ganHou OOII.
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Mampuya Komnemenyuil N0 HANPAGIEHUIO NOO20MOEKU MAZUCIIPOE
18.04.01. Xumuueckasi TeXHOJOTHsA, NMPOMPHIb MOATOTOBKH «XHUMHUYECKAs] TEXHOJIOTMS MATEePHAJIOB M M3/1eJINI JJICKTPOHMKH U HAHOYJIEKTPOHHMKID)
Marucrepckas nporpamma « XuMmu4ecKasi TeXHOJIOTHSI MaTepPHAJIOB M M3/AeJINI JJIEKTPOHMKH U HAHOYJIEKTPOHMKH»

Ipunoxenue

HBIX PEelIEHUI U TeXHOJIOT Ui

Komnerennuu OO11eKynbTypHBIE KOMITETEHIINN ObmmenpodeccuoHanbHbIC [Ipodeccuonanbubie
KOMIICTCHIIN U KOMIICTCHIIN U
sl sl el el sl sl a2l 22| 2L ] o @
o2 x| 2| 2| 2| | g x| B| B| B| B B| s s
o | O © o o @) o o S S S S S = = =
HanmMmenoBanue JUCHUITIINMHBI
®dunocodckre mpoOIEeMBl HAYKH U TEXHH- n n
KN
TeOpeTI/I‘IeCKI/Ie 1 OKCIICPUMCHTAJIbHBIC + + + + +
a METOAbl B XUMHUU
CE JenoBoii HHOCTPaHHBIN S3BIK + + +
141 -
= 30paHHBIC TJIABBI NPOLECCOB 1 amnapa n n n n
g TOB XUMHUYECKUX TEXHOJIOI'nnu
o] OnTuMH3aIns XUMHUKO-TEXH THYCCKUX
3 . O-TeXHOTOrIHEC + |+ + O O e IS I IS
Ipo1eccoB
OrieHKa pUCKOB M DKOHOMHYECKOH 2 dek-
TUBHOCTHU IPpHU BHCAPCHUN MHHOBAIIMOH- +

BapI/IaTI/IBHaSI JacTh

OO0s13aTenpHbBIE JAHUCIUITIINHBI

HOHOJ'IHI/ITGJ'H)HBIG TJIaBbl MATCMAaTHUKHU B
XAMUYECKOH TEXHOJIOTUH MaTepuajioB U

CKUX U HAHO-CTPYKTYPHPOBAHHBIX MaTe-

. + +
U3JIENUH 3JIEKTPOHUKU U HAHOJIEKTPOHU-
KU
WHdopmanmoHHble TEXHOIOTHH B 00pa30-
bopmar P + | + + + +
BAaHUU
Konnonanas xuMust KOMIIO3UIMOHHBIX n n n
MaTepUaJIOB JIEKTPOHUKH
Mertoabl uccreqoBaHus U IPOEKTUPOBA-
HUS CTPYKTYpPBI U CBOMCTB OBEPXHOCTU + + + + +
MaTepUaJIOB JIEKTPOHUKU
Mertoabl cuHTE3a HAHOYACTUL] 1 HAHOKOM-
A t - + |+ - - -
MO3ULIMOHHBIX MaTepHaJIOB
ITpumenenne CAIIP st npoeKTHUpOBaHUS
+ + + + +
nporeccoB TexHonaorun BOM
CoBpeMEeHHbIE METO/Ibl XapaKTepU3aluy U
KOHTPOJI KaYeCTBA MOHOKPHUCTAJINYE- + + + + +
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PpHUAJIOB U IJICHOYHBIX CTPYKTYP TCXHUYC-
CKOI'0 M FOBCJIMPHOI'O HA3HAYCHUS

DKOJOTrHYECKUE ACTICKThI COBPEMECHHOI'O
MMPpOM3BOJACTBA MATEPUAJIOB U KOMIIOHCH-
TOB MUKPO- 1 HAHODJICKTPOHUKH

Kpucrammoxummudaeckre 0coOCHHOCTH
KOHCTPYUPOBAHUS COBPEMECHHBIX MaTEPH-
aJIOB U YCTPOMCTB (DOTOHUKH, HAHO- U
MUKPORJICKTPOHKHU

JIMCIUTUTHHBI 110 BBIOOPY

CoBpeMeHHbIe METO/IbI K 000PYIOBaHHE
JUTSl TPOU3BOJICTBA MOHOKPUCTAIIIIOB JIJIsI
(DOTOHMKHM U SIEKTPOHUKH /
CoBpeMeHHbIe METO/IbI K 000PYIOBaHHE
JUTSl TPOU3BOJICTBA TeTepoda3HbIX Iie-
HOYHBIX CTPYKTYp /

CoBpeMeHHbIe METO/IbI K 000PYIOBaHHE
JUIsl TIPOU3BOJICTBA, 00pabOTKM M 00Jaro-
paKHBaHHUS FOBEITUPHBIX KPUCTAILIOB

CoBpeMeHHbIE IPOOJIEMbI XMMUYECKOH
TEXHOJIOTMH MOHOKPHCTAJUIOB ISt JOTO-
HUKH U 3JIEKTPOHUKH /

HayuHble OCHOBBI TEXHOJIOTUH TIOITY4YEHHUS
rerepoa3HbIX IEHOYHBIX CTPYKTYP C
3aJJaHHBIMH CBOMCTBaMH /

CoBpeMeHHbIE IPOOJIEeMbl XMMHUYECKOMH
TEXHOJIOTMH MOHOKPHCTAJUIOB IS FOBE-
JIMPHOH TIPOMBIIIJIEHHOCTH

+

+

+

+

dusnyeckas XUMHS MATEPUATIOB ISl MO-
HOKPHCTAJIOB Pa3IMuyHOro ()yHKIMO-
HaJbHOTO HA3HAYCHHSI /

dusnyeckas XMMHS MATEPUAJIOB IS reTe-
POda3HBIX IICHOYHBIX CTPYKTYP pa3ind-
HOTO (h)YHKIIMOHATIBHOTO Ha3HAYCHUSI /
JlrarHocTrka M KiIacCU(pUKAIUs TeXHUYE-
CKHX U FOBEITUPHBIX MOHOKPHCTAIIIIOB
(remMoriorus)

OCHOBBI HAyYHOT' O MOAX0/Ja K CUHTE3Yy
MOHOKPHCTAJIIIOB TEXHUYECKOTO U I0BE-
JIMPHOTO Ha3HAYEHUsS U ITyTH MoaudHKa-
LMK X (YHKIMOHAIBHBIX CBOMCTB /
HayuHble OCHOBBI TEXHOJIOTMH MaTepUa-
JIOB /7151 TeTepoda3HbIX IIEHOYHBIX
CTPYKTYP C 3a/laHHBIMU ()YHKIIMOHAJIbHBI-
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MU CBOMCTBaMH

[IpakThkH, B TOM YKCIIe HAYIHO- N N N N N N N N
uccienoBaTenbckas padora (HHP)

Y4eOHast MpaKTHUKa: MPAKTHUKA TI0
MOTYYCHUIO TIEPBUYHBIX Mpodhec- + + + +
CHOHAJIBHBIX YMEHHI M HaBBIKOB

IIponsBoacTBEHHAsA NPAKTHKA:
H%P a P + |+ |+ + + + + +

qrCcie Hay4dHO-
pa6ota (HIP)

[Ipaktuku, B TOM
HCCIICIOBA-TEIbCKAS

HpeZ[Z[I/IHJ'IOMHaH MpaKTUKa + + + + + +

3ammra BBITYCKHON KBaJIM(HUKAIOHHON
I'nA paboThl, BKIIIOYAs IIOArOTOBKY K 3aIlUTE U + + + + + + + + + + + + + + + + +

IPOLIEYPY 3aLIUTHI

IMpodeccronanbHO-OpUEHTUPOBAHHBIH
nepeBost

THUBBI

Cormornorus ¥ NCUXOJIOTUs Ipodeccro-
HaJIbHOM JIeATENbHOCTH

da-
KyJIbTa-
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% JOKYMEHT INOAITMCAH 5
HEKBAJIMOUIIMPOBAHHOU
DJIEKTPOHHOU MTOATIUCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. npopexropa:Ciryx6a mpopexTopa 1o yaeGHOH
pabote

Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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