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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpogdeccnoHalbHAsA o00pa3oBaTejbHAs NpPOrpaMMa BbICHIEro
o0pa3oBaHusl — NPOrpaMMa MOATOTOBKH MAarucTpoB (Jajiee — MPOrpaMMa MarucTparypsl,
OOIl marucTparypsbl), peanusdyemas ¢GenepaibHbIM TOCYIAPCTBEHHBIM  OFOJKETHBIM
0o0pa3zoBaTeNIbHBIM  YYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHoJjorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUU C (heaepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEJIbHBIM CTaHAAPTOM BBICIIETO 00pa30BaHUS — MarucTparypa Io
HanpasiieHno 1oarotoBku 18.04.01 Xwumuueckass TeXHOJOIHMs, MarucTepckas IMporpaMma
«XHMHUYeCKas TEXHOJOIMs MATEepHaJI0B M W3JCJWH 3JIEeKTPOHMKH ¥ HAHOIJICKTPOHUKH),
Mpe/ICTaBIsieT cOO0M KOMILJIEKC OCHOBHBIX XapaKTEPUCTUK O00pa3oBaHUS M OpPraHU3aIOHHO-
MeJarornyeckux YCJIOBUM, KOTOPHIM MpEACTaBlieH B BUAE Y4EOHOIro IUIaHA, KaJeHIapHOIo
yaeOHoro rpaduka, paboyux MporpaMMm JUCIUIUIMH (MOJYyJeH), OLIEHOYHBIX M METOIUYECKUX
MaTepuaoB, popM aTTecTalui.

1.2 HopMaTuBHBIE JOKYMEHTHI [IJIsl Pa3padoTKH MPOrpaMMbl MArucTpaTypbl Mo
HANPAaBJIEHNIO OATOTOBKHU COCTABIISIOT:

- Oenepanbhblii 3ak0oH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepauuny;

— [Tpuka3z Muno6pnaayku Poccun ot 07.08.2020 1. Ne 910 «O6 yrBepxkaeHuu heaepaabHOTo
rocy/1lapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAApPTa BBICHIET0 00pa30BaHUs — MarucTparypa
1o HanpasiyieHuto noArotosku 18.04.01 Xumuyeckas textoqaorus (aanee — GI'OC BO —
Marucrparypa no HamnpasieHuro noarotoBku 18.04.01 Xumuyeckasi TEXHOJIOTHSA);

—  Ilpukaz Muno6puayku Poccuu ot 05.04.2017 Ne 301 «O6 yrBepxknenuu Ilopsinka
OpraHM3alMi U OCYIIECTBIIEHUS O0pa30BaTENbHOW AESITEIBLHOCTU MO 00pa3oBaTEIbHBIM
IporpaMMaM BbICIIEr0 0Opa3oBaHUs — IporpamMmam OakaiaBpuarta, IIporpamMmmam
crenuaiuTeTa, IporpaMMaM MarucTpaTypb».

- [Ipodeccuonanpupiii  cranmapt 29.002 «Crnenmanuct TEXHMYECKOTO 00eCTieueHUst
TEXHOJIOTHYECKUX IPOILIECCOB IPOU3BOJACTBA NPUOOPOB KBAHTOBOM JJIEKTPOHUKH U
(hOTOHUKM», YTBEPKACHHBIM TMPUKa30oM MMHHCTEpCTBA TpyJa M COIHAIBHOW 3allUTHI
Poccuiickoit @eaeparuu ot 07.09.2015 r. Ne 598H;

— [Ipodeccuonanpupiii  crangapt 40.037 «Cnenmanuct 10  pa3pabOTKE TEXHOJOTHH
MIPOM3BOJICTBA NPUOOPOB KBAHTOBOM 3JEKTPOHUKH U (OTOHUKW», YTBEPHKIACHHBII
IpUKa3oM MuHHCTEpCTBA Tpyla M conManbHOM 3amuThl Poccuiickoit @enepauuu OT
10.07.2014 r. Ne 446H;

— [Ipodeccuonanpupiii  crangapt 40.039  «Cnemumanuct B o0nacTu  pa3pabOTKH
MOJIYIIPOBOIHUKOBBIX JIa3€pOB», YTBEP)KIEHHBbIM NpukazoM MuHHCTEpCTBAa Tpyda U
cormanbHOM 3amuThl Poccuiickoit @enepamuu ot 10.07.2014 1. Ne 4521.

Ilepeuucnawomca e6ce npogheccuonanvnuvie cmanoapmol, 6 COOMEEMCMEUU C
Komopuvimu papadomana nacmoauwias OOIl

— Ilpuka3 MunucrepcrBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepxkaeHun Ilopsiaka nmpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIIOIIMMU 00pa30BaTEIbHYIO
NESITeIbHOCTh, 3JEKTPOHHOTO O0Yy4eHHUs, JUCTAHLMOHHBIX 00pa30BATEIbHBIX TEXHOJOTHUH MpHU
peaninzanuu  0oOpa3oBaTENbHBIX MporpaMm» [DJeKTpoHHBIM pecypc]. Pexum gocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara obpamenus: 15.04.2021).

— Ilpuka3 MuHucrtepcTBa Hayku M Bbiciero oOpaszoBanusi Poccuiickoit ®exneparum,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAaKTUYECKOW TOJTOTOBKE oOOydarommxcs» [DnekTpoHHbIH pecypc]. Pexum ngoctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara ob6pamenus: 15.04.2021);

— [lonoxenne 06 opraHu3anUMy ¥ UCIHOJIB30BAHUM AJIEKTPOHHOTO OOyYeHUS H
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JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH MPH peau3aiuil 00pa3oBaTeIbHBIX MPOTpaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM YUPEXKJIEHUU BBICIIETO
oOpazoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcutet umenu .M. Menneneesay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea or 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJ [DnexrtponHbli pecypc]. Pexum pmocryna:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie EOIDOT 2.pdf naTa
oOpatuenus: 15.04.2021);

- [TonoxeHnne o NPaKTUYECKON MNOArOTOBKE oOy4arommxcs B (enepaabHOM
roCy/lapCTBEHHOM OIOJP)KETHOM 00pa30oBaTEIbHOM  YUPEXKJIEHUU BBICIIEr0 00pa30BaHUSA
«Poccuiicknii XMMUKO-TEXHOJOTHYeCKHi yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBe/IeHO B JieiicTBue npuka3zoM pekropa PXTY um. JI.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHBIH pecypc]. Pexum JIOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 15.04.2021).

[Ipy OCBOGHMHM IUCHMIUIMH W TPAaKTHK CTYAEHTHl JIOJDKHBI  HCIIOJIh30BaTh
nH(popMalMOHHbIE U HH(OPMALMOHHO-00PAa30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

— Cucrema ¢denepanbHbIX 00pa3oBaTelnbHBIX TOpTATOB. (CHcCTeMa  OTKPBITOTO
obpaszoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata obpamenus: 15.04.2021).

— Mudopmanmonnas cucrema «EanHoe 0KHO AOCTyna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata o6pamenus: 15.04.2021).

— @®3IIO: cootBerctBue TpedboBanuaM DPI'OC [Dnextponssiii pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (1ara o6pamenns: 15.04.2021).

1.3 O0mas xapaKTepuCTHKA MPOrPaMMbI MATHCTPATYPbI

Leabo nmporpaMMbl MarucTpatryphbl SIBIS€TCS CO3JaHHE JJis 00yJaroluXCsl YCIOBHMA
Uig TpUOOpETeHUsT HEOOXOAMMOIO [UIsl OCYLIECTBICHHUS NPOPECCHOHAIBHON JEsITebHOCTH
YPOBHS 3HaHUM, YMEHHI, HaBBIKOB, OMbITA JESITEILHOCTU U MOATOTOBKH K 3aLIUTE BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHus MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
[IpOrpaMMe MarucTpaTypbl JOIyCKaeTcs TOJIBKO B 00pa30BaTENbHON OpPraHU3allMM BBICIIETO
00pa3zoBaHus ¥ HAYYHOM OpraHu3aluy (Janee — OpraHu3aIms).

OO6yuenue 1m0 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMPOTPaMME
MarucTpaTypsl B 00pa30BaTeIbHOM OpraHU3alMi OCYILECTBISETCS B OYHOM Gopme 00ydeHus.
O6beM mporpaMMbl MarucTpaTypbl coctaBisieT 120 3aueTHbIX equHMI] (Jajnee — 3.€.) BHE
3aBUCHUMOCTHU OT (OpMbI 0OyUEHUS, MPUMEHAEMbIX 00pa30BaTeIbHbIX TEXHOJOTUH, pealn3aiiuu
porpaMMbl 0OakajiaBpuaTa C HCIIOJIb30BAHMEM CETEBOM (OpPMBI, peanu3aluyd HIpOrpaMMbl
OakanaBpuaTa 10 UHAMBUAYAJILHOMY Yy4eOHOMY IJIaHy.

Cpok nosrydeHust 00pa3oBaHHUs 110 IPOrpaMMe MarucTpaTyphbl:

B OUHON (hopMe 00ydeHHUsI, BKJIOUasi KaHUKYJIbl, IPEJOCTaBIsIEMbIE TIOCIE MPOXOKICHHS
roCyJlapCTBEHHOW UTOTOBOM aTTECTallMH, COCTABJIAET 2 roJa.

Peanu3zanus nporpaMmbl MarucTpaTypbl ¢ IPUMEHEHUEM HCKIIOUUTEIBHO 3JEKTPOHHOTO
oOyueHus1, AMCTaHLMOHHBIX 00pa30BATEIbHBIX TEXHOJIOTHI HE JOMyCKAaeTCs .

DnekTpoHHOE  00ydeHue, JUCTAaHLIMOHHBIE ~ 00pa3oBaTeNbHbIE  TEXHOJIOTHH,
IpUMEHsIeMble TPU 00YYEHUH WHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS
(manee - nuuBanuabl U auna ¢ OB3), JOKHBI TpeycMaTpUBaTh BO3MOKHOCTD IpUEMa-Tepeaun
nH(pOpMaLUU B JOCTYIHBIX Ul HUX QopMax.



OObpa3oBarenbHas AEATEIBLHOCTb [0 IPOrpaMMe€ MarucTpaTypbl OCYIIECTBIISIETCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiId WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aluu.

CrpykTypa mporpaMMbl Maructparypbl (oOs3aTenbHasi 4yacTh; 4acTb, (opMupyemas
y4acTHUKaMH 00pa3oBaTelbHBIX OTHOLIEHUH; aKyabTaTUBBI) — U3 cooTBeTcTBYIOIIEro ®I'OC.

O6beM nporpaMMbl MarucTparyphbl, pealu3yeMblii 32 OAUH Y4eOHBIH roJl, COCTAaBIISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (opMbl OOydeHHUs, NPUMEHSEMbIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, peanu3alyy MporpaMMbl MarucTpaTypbl C HCIOJb30BaHUEM CETEBOW (POpMBI,
peaiuzallii MpPOrpaMMbl MarucTparypbl MO HWHAMBUAyaJbHOMY YyueOHOMY IUIaHy (3a
UCKJIIOYEHHEM YCKOPEHHOT0 00y4yeHus ), a IpH YCKOPEHHOM o0yueHuu - He Ooiiee 80 3.e.

[IporpamMmma MarucTpaTypbl COCTOUT U3 CIEAYIOUUX OJIOKOB:

— bnox 1 «/lucuurniannsl (MOIYIIN)»;
— buok 2 «IIpakTukay;
— bnok 3 «"'ocynapcTBeHHass UTOTOBAsI aTTECTALIUS.

CTpyKkTypa nmporpaMmMbl MArucTpaTyphbl

O6beM mporpaMMbl MarucTpaTypsl
CrpykTypa nporpamMmmbl MarucTpaTypbl
B 3a4€THBIX €MHUIIAX
biox 1 JluciurinHel (MOTYIIH) He MeHee 51
bioxk 2 [IpakTuka He MeHee 25
biok 3 ['ocynapcTBeHHast uTOroBast arrecTanus HE MeHee 6
O6beM porpaMMbl MarucTpaTypsl 120

B buok 1 «/lucuumiuzel (MOySN)» BXOAAT 00s13aTeNbHbIE TUCIUIUIMHBI U TUCLUIUIMHBI,
(dbopMupyeMble ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUM.

B bnok 2 «IIpaktukay» BXoaaT yueOHasi U IPOU3BOJCTBEHHAs MPAKTUKHU (Jlaiee BMECTe -
MIPAKTUKN).

Tunel yueOHON MPAKTUKU: 03HAKOMUTENIbHAS TPAKTHKA;

TEeXHOJoru4yeckass  (IPOEKTHO-TEXHOJIOTMYECKas)  MpaKTUKa;  SKCILTyaTallMOHHAas
MIPaKTHKA;

Hay4yHO-HcCCJenoBaTenbCckass paboTa (MOJydeHHE TEPBUYHBIX HABBIKOB  HAy4YHO-
UCCIIEI0BATENILCKON padoThI).

Tunel Tpou3BOJACTBEHHOW NPAKTHKHU: TEXHOJOTHYEcKas (IIPOEKTHO-TEXHOJOTHYECKasl)
MIPAKTUKA; IKCIUTyaTal[MOHHAsI IPAKTUKa; HAyYHO-UCCIIeJOBaTeNbCKasl padboTa.

B buok 3 «'ocynapcTBeHHas HTOTOBasi aTTECTALUS» BXOJAT:

BBIIIOJIHEHUE, TMOATrOTOBKAa K  NPOLEAYype 3allluThl U 3alluTa  BBIIYCKHOM
KBaJIN(PUKAIIMOHHOM pabOTHI.

K o0s3aTenbHoil yacTH MporpaMMbl MarucTpaTypbl OTHOCATCS AUCHUIUIMHBI (MOAYIIN) U
MpakTUKu, obecrneunBaronie ¢GopMUpoBaHUE  O00MmENPOdEeCcCHOHATBHBIX  KOMIICTCHIIHH,
onpenenseMbix @I'OC BO.

JucuumiuHel (MOIY/IH) U MPaKTUKHU, obecrieunBaroniue GopMupoBaHiue YHUBEPCAIbHBIX
koMmrereHiuii, omnpenensembix ®I'OC BO, a Ttakke mnpodeccuoHaNbHBIX KOMIIETEHIUH,
onpeznenseMbix Opranuzanueidl caMOCTOSTENBHO, MOTYT BKIJIIOUAThCS B 00SA3aTENbHYIO 4acTh
MPOrpaMMbl MarucTparypel U (WiIM) B 4acTb, (POpMHUPYEMYIO ydyacTHHKaMU 0Opa30BaTEJbHBIX
OTHOILIEHHUH.

O6beM 00s3aTeNbHOM yacTu 6e3 ydera o0beMa rocyJapCTBEHHON MUTOTOBOM aTTecTaluu
JIOJIKEH COCTaBJIATh HEe MeHee 2() MPOLEHTOB 0011ero 06beMa IporpaMMbl MaruCTpaTyphl.

1.4 TpeGoBaHus K MocTyNnarIEeMy
TpeboBaHus K NOCTYHNAOLIEMY OINPENENAIOTCS (elepalbHbIM 3aKOHOAATEIbCTBOM B
obnactu oOpas3oBanus, B ToM uucie [lopsnkoM nmpuema Ha oOydeHHE MO 0Opa30BaTEIbHBIM

5




[porpaMMaM BBICHIET0 0O0pa30BaHMsI — IporpamMMaM MarucTpaTypbl Ha COOTBETCTBYIOLIUMN
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'NCTPATYPBI

2.1 O6nacte npodeccHOHATBbHOM JeATENbHOCTH M cdepa mHpodheccuoHaTbHOM
NEeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII Maructparypsbl, BKIIOYaeT:

26 XUMHYECKOE, XMMHUKO-TEXHOJOTUYECKOE IMPOU3BOJCTBO (B cdepax: MpPOU3BOJCTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJCTBA IMPOJYKTOB OCHOBHOI'O M TOHKOIO OPraHUYECKOIro
CUHTE3a; IPOU3BOJCTBA MPOJYKTOB MepepabOTKH HePTH, rasa M TBEPIOr0 TOIUIUBA;
IIPOM3BOJICTBA MOJIMMEPHBIX MAaTEpUANIOB, JAKOB U KPAacOK; MPOU3BOACTBA SHEPrOHACHIIIEHHbBIX
MaTepuaoB; MPOU3BOJACTBA JICKAPCTBEHHBIX IMPENapaToB; MPOU3BOACTBA CTPOUTENbHBIX
MaTepuajgoB,  CTEKIa,  CTEKIOKPUCTAJUIMUYECKUX  MaTepuaioB,  (YHKIUOHAIBHOW U
KOHCTPYKLIMOHHOW KEPaMUKH Pa3IMYHOI0 Ha3HAYEHMsI; IPOU3BOACTBA XUMUYECKUX NCTOYHUKOB
TOKa; MPOU3BOJACTBA  3AIUTHO-IACKOPATHUBHBIX  IMOKPBITUM; TMPOU3BOACTBA  DJIEMEHTOB
AJIEKTPOHHOW amnmapaTypbl 1 MOHOKPUCTAJJIOB; MMPOU3BO/ICTBA KOMIIO3UIIMOHHBIX MATEPHAIIOB U
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX U HAHOMATEPHAJIOB Pa3InYHON
XUMHUYECKON IPUPO/Ibl; IPOU3BOJICTBA PEAKHUX U PEAKO3EMEIbHBIX 3JIEMEHTOB);

40 CxBo3Hble BUAbl MPOo(ecCHOHATBHON /EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
OpraHu3alyy U MPOBEACHUS HAayYHO-UCCIIEI0BATENbCKUX U OIBITHO-KOHCTPYKTOPCKHUX paldoT B
00JacTH XMMUYECKOT0 U XUMUKO-TEXHOJIOTUYECKOTO MPOU3BOICTBA).

2.2 Tunsl 3a1a4 W 3a7a4d NpOPECCHOHANBHON IESTENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIIYCKHUKH B paMkax ocBoeHus OOII marucrparypsi:
- HAy4HO-HMCCIIEA0BATEIbCKUN.

2.3 OObektamu MPOGECCHOHATHPHOM JEATEIHHOCTA BBIMTYCKHUKOB, OocBouBIINX OOIIL
MarucTpaTypbl, WK 00JacThIO (00JIaCTAMU) 3HAHUS SIBIISIFOTCSL:

Obnacth npoheCCHOHATBHOW JESTeIbHOCTH BbIIYCKHUKOB, OCBOMBIIHX I[POTrpamMmy
MarucTpaTypbl, BKIIOYAET: METO/bI, CIIOCOOBI U CPEJCTBA MOJYYEHHsI BEIIECTB U MaTEpUAJIOB C
MOMOIIBI0 (PU3NUECKUX, (PU3UKO-XUMHUUYECKUX U XMMHUYECKUX IPOLECCOB, MPOU3BOACTBO HA UX
OCHOBE M3JENUI Pa3IMuyHOrO0 Ha3HAYEHUS; CO3JJaHue, BHEAPEHUE U IKCIUTyaTallI0 IPOU3BOJICTB
OCHOBHBIX HEOPraHUUYECKUX BEILIECTB, MATEPUAJIOB U U3JEIIUN AIEKTPOHHON TEXHUKHU.

3 CTPYKTYPA TIPOI'PAMMBI MATUCTPATYPbI

Conepxkanrie W opraHuzanus oOpazoBareiabHOTO Tporiecca mpu peanusanuu OOI
BbICIIET0 00pa30oBaHUsl — MarucTpaTypa o HampasiieHuto noarotosku 18.04.01. Xumuueckasi
TeXHOJIOT Ul PErJIaMeHTHPYETCS:

—y4eOHBIM TIJIAaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'pauKoM;

—pabounMu mporpaMMaMu AUCLHHUIIIUH (MOayJIEH);

—pabourMHU IporpaMMaMi IPAKTHK;

—I[IPOrpaMMOM rOCYTapCTBEHHON UTOTOBOM aTTECTallUU;

—(hOoH/1aMHU OLICHOYHBIX CPE/ICTB;

—METOJUYECKUMHU yKa3aHusIMU 1o cooTBeTcTByromeir OOIN.

3.1 YueOHbIii nJ1aH

VYueonsii mnan OOIl maructpaTypsl BKIIIOYAeT MEpeUYeHb AUCIUIUIMH (MOJIyJei),
IIPAKTUK, aTTECTAMOHHBIX HCIBITAHUM NPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTectaluu OO0yJaromuxcs, IpYyrux BUJOB y4yeOHOM AESITENbHOCTH C yKa3aHUEM UX o0bema B



3aYeTHBIX €UHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHus] 10 mepuojaM OOydeHUs;
BbIIEIISIETCS 00bEM KOHTAKTHOU paboThl 0Oyyaromuxcs ¢ npernojaBaTesieM (1Mo BujaaM yueOHbIX
3aHSATHUI) M CaMOCTOSTEIbHOM pPabOThl OOYYAIOIIMXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOIYJs) U MPAKTUKU yKa3bIBaeTcsl (hopMa MpOMEKYTOUHON
aTTECTAI[UU OOYJArOIINXCS.

VY4eOHblii 11aH NPECTaBIIEH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

[TocnenoBarenbHOCTh peanu3aluy MPOrPaMMbl MAaruCTpaTyphl MO FoJAaM M CeMecTpam
(BkIrO4asi TeopeTudyeckoe OOydeHHe, MPAKTHUKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllMK, KAHUKYJIbl) IPUBOIUTCS B KaJIEHJApHOM yueOHOM rpaduke.

Kanennaphsiii yueOHbI rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboume nmporpamMMbl JUCUMILIIMH (MOTYJIei)
B OOIl wmaructpaTypbl B MNpPUIOXKEHUU NPEJICTaBICHbI BcE pabouyre NporpaMMbl
JTUCITUTIIUH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK
OOII maructpaTypsl IpeaycMaTpPUBAET AOCTATOYHBINA I (POPMHUPOBAHHMS, 3aKPETUICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHLUN 00beM npakTuku. [IpakTrka npeacrabisier
co0oil BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MpOo(deccHOoHaTBHO-
MIPaKTUYECKYI0 TMOArOTOBKY oOyuatomuxcs. [lpakTuka 3akpemiseT 3HaHMS U yYMEHUS,
npuobperaeMple  O0YYarOIIMMMCS B pE3yJIbTaT€ OCBOCHMUSI TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKUE HABBIKKU U CIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHHUIO
YHUBEpPCAJIbHBIX, 001eNpOo(hecCHOHATIBHBIX, TPO(ECCHOHATBHBIX KOMIETEHIINN 00yJaronmnxcs.
[IporpaMMbl IPaKTUK NPUBEICHBI B IPUIIOKEHUH.
[Tpu peanuzauu OOII MarucTpaTypsl IpelycMaTpUBalOTCS CIEIYIOIINE BU/IbI TPAKTUK:
— —YueOHas  NpaKkTHKa: Hay4dyHO-HcCcleAoBarenbckas  pabota  (MOJydyeHUe
MEPBUYHBIX HaBbIKOB HAyYHO-UCCIIEOBATEILCKON pabOThI);
— IlpousBojcTBeHHas IpAaKTHKA: HAYYHO-HUCCIIE0BaTeIbCKas padoTa.

3.4.1 YyeOHas NpaKTHKA: HAYYHO-HCCJIEI0BaTe/IbcKas padora

Tun npakTuku: HaydyHO-HCCIEAOoBaTeabcKas pabora (MOJlydeHHE NEPBUYHBIX HABBIKOB
Hay4YyHO-HCCIIEI0BaTENbCKOM paboThl). 3afaueil MpakTUKU sBisieTcd (OPMUPOBAHHE YMEHUN B
IIOCTaHOBKE LI€JIel U 3a/1a4 Hay4HOTO HCCIe0BaHus; IpuoOpeTeHrne 00yJyarolMMKCs HaBbIKOB
paboThl C Hay4YHO-TEXHUYECKOW JINTEpaTypoil, B TOM 4YMCJIE€ U MATEHTHOH, BKJIIOYas Moxoop,
aHaJin3 U (pOpPMYJIMPOBKY BBIBOJOB, [0 TEME MCCIIEIOBAHMS; MOIYyYeHUE 3HAHUM U HaBBIKOB I10
METO/IMKE [TOCTAHOBKE 3KCIIEPUMEHTA B 00JaCTH MaTepuaioBeeHus; pOpMUpPOBaHUE YMEHHI B
obOnacTu mpelcTaBieHUs, OOpaOOTKM U OQOPMIIEHUS TOJYYEHHBIX B XOJE OSKCIEpPUMEHTa
pe3yIbTaTOB.

[IpaxTtuka ocymectnisiercss B PXTY um. JI.U. MenaeneeBa u (win) Ha NpeAnpusTUsX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPBI O IPAKTHUECKON TIOATOTOBKE.

3.4.2 IIpon3BoaCcTBEeHHAS MPAKTHKA: HAYYHO-MCCJIeI0BATEIbCKasA padoTa

Tun npakTUKU: HaydHO-HUCCIIE0BaTeNbCcKas padboTa.

3ajadyeil MPaKTUKU SIBISIETCS CUCTEMAaTH3alUsl PE3yJlbTaTOB U COCTABJIEHUE OTYETa O
pe3yibTaTax HayuyHO-HCCIEA0BATEIbCKOM paboThl; MyOaMYHas 3allluTa pe3yibTaToB HAay4yHO-
HCCIIEI0BATENIbCKOM pabOThl M MyOJIUKaLKs PE3yAbTaTOB B HAYYHbBIX U3/IaHUSX.

[IpaxTuka ocymectnisiercss B PXTY um. JI.M. MenneneeBa u (win) Ha NpeAnpusTUsX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPBI O IPAKTUYECKON MTOATOTOBKE.



3.5 Ilporpamma rocyaapcrBeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu siBisieTcs: mpuioxenueM kK OOIT
MarucTpaTyphl.

B rocymapcTBEHHYI0 HMTOTOBYIO aTTECTALIMIO BXOJST B BBINOJHEHUE, IMOATOTOBKA K
MPOIIEAYPE 3AIIUTHI U 3aIUTA BHITYCKHON KBATH(UKAIIMOHHON PaOOTHI.

3.6 ®oup oueHouHbIX cpeacts (POC)

®OC cozmaercs B cootrBercTBUU ¢ TpeboBanusamu DPI'OC BO mnsa arrecramuu
oOyyaronuxcss Ha COOTBETCTBUE HX YYEOHBIX JIOCTH)KEHMH IOATAlHBIM TpeOOBaHUSAM
cootBercTByomed OOIl maructparypbl Ajisi NPOBENCHHS TEKYILIErOo OIICHWBAHMS, a TaKXKe
MPOMEXKYTOUHOM aTTecTaruu oOydarouuxcs. DOC sABISIETCS COCTAaBHOW 4YacThIO HOPMATHBHO-
METOAUYECKOr0 00€eCleYeHHs] CHUCTEMbl OLIEHKM KayecTBa ocBoeHMsi oOywaromumucs OOII,
BxoauT B coctaB OOII marucrpatypsbl.

OOC — KOMIUIEKT METOAUYECKUX MaTEPUaIOB, HOPMUPYIOUIUX IPOLEAYPbl OLIEHUBAHUS
pe3ynbTaToB  OOy4yeHHMs, T.€. yCTAHOBJEHHUS  COOTBETCTBHMS  Y4E€OHBIX  JOCTHIKEHHI
3alJTaHUPOBAaHHBIM pe3yapTaTaM oO0yueHuss u tpedoBanusaM OOIl maructparypbl, pabouux
MPOrpaMM JUCIHUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmMupoBaH Ha OCHOBE KIIIOYEBBIX MPUHLUIIOB OLEHUBAHUS:

— BaJIMJHOCTH: OOBEKTHl OLIEHKH JOJDKHBI COOTBETCTBOBATH IIOCTABJIEHHBIM IIEJISIM
00y4eHUS;

— HAJEKHOCTH: HCIIOJIb30BaHHE €IUHOOOpa3HbIX CTaHIAPTOB U KPUTEPUEB IS
OILICHUBAHMUS JIOCTHKCHHIA;

— OOBEKTUBHOCTH: pa3Hble oOOyuarouiyecs: JOJDKHblI HMETb paBHBIE BO3MOKHOCTH
TOOUTHCS ycrexa.

®OC no nucuuminHaM, npakrtukam, [ A npuBeneHsl B IPUIOKEHUU.

WuBanuaaM U nuLiaM ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbs (110 UX 3asIBJICHHIO)
MpPeNoCTaBiIsieTcs  BO3MOXKHOCTH 0oOyueHuss mno OOIl  marucrtpaTypbl, y4UTHIBaIOIIEH
OCOOEHHOCTH MX NCUXO(U3UUECKOro pPAa3BUTHUS, HHIUBUIYAIbHBIX BO3MOXKHOCTEH W, HpU
HeoOXouMOCTH, oOOecneunBarolled KOPPEKLUUI0 HapylIeHWH pa3BUTUS U COLUAIBHYIO
a/1arTanuio.



4 PE3YJIBTATBI OCBOEHUSA TPOI'PAMMbBI MATUCTPATYPbI

CoBOKYIHBIN 0XHUAAEMbI pe3yiabTaT 00pazoBaHusi 1o 3aBepiieHud ocBoeHus OOII
MarucTpaTypbl OIpeAesseTcsl MPHUOOPEeTaeMbIMH BBITYCKHUKOM KOMIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSATh 3HAHUSA, YMEHUS, HaBBIKU U JIMYHbIE Ka4eCTBa B COOTBETCTBHM C
3aJla4yaMy PoPEeCCUOHATBHON AESITEIbHOCTH.

B pesynprate ocBoenuss OOIl maructpaTypsl y BBITYCKHMKA JIOJDKHBI  OBIThH
chopMupoBaHbl ~ yHUBEpPCAIbHEIE, obmenpodeccuoHabHbie ¥ NPOECCHOHATBHBIC
KOMITIETEHIIUH.

Breimyckuuk, ocBouBmmit OOII, nomxken o01aaaTh CISTYIONTUMA KOMITETCHITUSMHU.

4.1 YauBepcajbHbIe KOMIICTCHIIMU BBINNYCKHUKOB 1 HHAUKATOPLI UX TOCTHKCHUS

HaunmenoBauue

KaTeropuu Kon u HanmeHnoBanue Ko v HanMeHoBaHUE UHIMKATOPA JOCTUKEHHUS
(rpynmsr) YK YK
VK

VK-1.1 3Haer wMmeroapl aHanu3a NpOOJIEMHBIX
CUTyallUii HA OCHOBE CUCTEMHOI'0 IIOX0/a. -

VYK-1.2 VYmMmeer ocCymecTBIsATh NOUCK BAapHUAHTOB
pelIeHUs] MOCTaBJICHHON NpoOJeMHOM cUTyaluu
VK-1. Cnoco0eH | Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(DOPMAIIHUH -

OCYIICCTBJIATH
. VYK-1.3 Ymeer onpenensith B paMKax BbIOpaH-HOTO
KPUTHYCCKUHA aHaJIu3

CucremHoe u . | amropuT™Ma BOMPOCHI WM 3a/la4d, TOIJIEKAIIHe
MPOOJIEMHBIX CUTYaIUil .
KPUTHYECKOE TanbHeHIei pa3padoTke. -
Ha OCHOBE CHCTEMHOTO
MBIIUICHUE
oXo/a, VYK-1.4 VYwmeer paspabaTeiBaTh  CTPATETHIO
BBIpa0aTHIBATh TOCTHKEHUS MOCTaBJICHHOU e KaK
CTPAaTEruio JAEHCTBHS. MIOCIIEIOBATEIILHOCTH Iar0B, MIPEABUIS PE3YIIbTaT

KaXXJ101ro U3 HuX. -

YK-1.5 Brnageer crocob6amu pelieHus
IIOCTAaBJICHHBIX 3aaad, OLICHHWBAaHUA nux
JOCTOWHCTBA U HEJIOCTATKH. -

Pazpabotka u VK-2.1 3naer TeopeTHyecKH€ OCHOBBI U
peanusanus MTOHSATHUWHBIN annapar ynpaBJiIeHHUs IPOCKTaMU -

IPOEKTOB
p VK-2.2 3Haer OCHOBHBIE BUABI H JJIEMEHTEHI

IIPOEKTOB. -

VK-2.3 3naer BaXHEWIINE NPUHLUIBI U METOMbI
VK-2 CriocoGey | YIPABICHHS IIPOCKTAMH. -

ynpaBisate  npoektoM | YK-2.4 YmMeeT nucnonbs30BaTh MOJy4€HHBIEC 3HAHUS
Ha BCEX OJdTamax ero | ;s pa3paOOTKU U YIIPABICHHS POCKTaMHU. -

KU3HEHHOTO 1IMKJIa
H YK-2.5 YmMmeeT ucnosib30BaTh HHCTPYMEHTHI U

VK-2.6 VYmeer aHanu3upoBaTb U YIPaBIATh
pUCKaMU, BO3HMKAIONIMMH IPU  YIPABJICHUU
MIPOEKTAMH.

VK-2.7 Bmageer crnenHanbHOW TEPMHHOJIOTHEN
YIIPaBJICHUS IPOECKTAMUA

Komannas YK-3 CrnocoOen | YK-3.1 3HaeT KOH(IMKTOJIOTMYECKHE aCHEKThI




pabora U | OpraHu30BbIBATh U | YIpaBJICHUS B OPraHU3aUH -
JHACPCTBO PYKOBOAUTH  paboToii VK-3.2 3HaeT METONWMKH HU3YYECHHs COIMAIBHO-
KOMAHHEL, MICUXOJIOTMYECKUX SIBJIEHUH B cepe ynpaBieHUs u
BHIPA0ATLIBaA CaMOYIIPABIICHUS JMYHOCTH, TPYIIIIBI,
KOMaHJIHYIO CTpPATETHIO OPraHH3AIIL. -
IS TOCTHKEHUS
IIOCTaBIJICHHOM I1€JIH VYK-3.3 VYmeer mnaHupoBaTh W pemiaTh 3aJaduud
JIMYHOCTHOTO U MPO(ECCHOHATBHOIO Pa3BUTHSI HE
TOJIBKO CBOET0, HO ¥ YIEHOB KOJUIEKTHUBA -
VK-3.4 VYmeer ycraHaBiauBaTh C KOJUIETaMHU
OTHOIIICHHS, XapaKkTepU3yoLuecs
KOHCTPYKTUBHBIM YPOBHEM OOIICHUS -
VYK-3.5 VYmeer BbIpabaThiBaTh  KOMaHJHYIO
CTpaTEeruio JJs JOCTHKEHUS [TOCTABJIEHHOM 1IE€IH B
pelieHny npodeccuoHalbHbIX 3a1ady. -
YK-3.6 Brnaneer TEOPETUYECKUMU u
MPAaKTUYECKUMH HAaBBIKAMH TPEIYNPEKICHUS |
paspelieHuss BHYTPHWIIMYHOCTHBIX, TPYIIIOBBIX U
MEXKYIBTYPHBIX KOH(JIUKTOB HaBBIKAMHU
YCTAaHOBJIEHUSI  JOBEPUTENILHOTO KOHTAaKTa U
auanora. -
VK-3.7 Bnaneer CIOCOOHOCTAMU K
KOHCTPYKTUBHOMY  OOLIEHHMI0O B  KOMaHJE,
pedieKCUH CBOETO TMOBEACHHUS W JUACPCKUMU
KayecTBaMH. -
KommyHnukanus VK-4.1 3naer Ha  TOCYIapCTBEHHOM U
MHOCTPaHHOM SI3BIKAX KOMMYHUKATHBHO
YK-4 CnocoOeH | mpuemiieMble CTHITH JAEIOBOTO OOIICHUS -
TPHMEHATD VK-4.2  VYmeer nmnpeacTaBisTh  PE3YNIbTAThI
COBPEMEHHBIE o .
KOMMYHHKATHBHBIC aKaJeMH4ecKon U npodeccnoHanbHOM
NEATEIbHOCTH Ha Pa3IMYHBIX MEPOIPHUATHSIX,
TEXHOJIOTHH, B TOM | b iouas MEKIyHAPOIHBIE.
quclie Ha
HMHOCTPAHHOM(BIX) VK-4.3 Bnajgeer MHTErpaTUBHbBIMHM YMEHHUSMU,
s3bIKe(ax), UL | HEOOXOUMBIMHU JUIl HAalMCaHUsS, IUCbMEHHOIO
aKaJIEMUIECKOTO U | IepeBojia U PeAAKTUPOBAHUS PA3IMYHBIX TEKCTOB
podeccuoHaIbHOTO (pedeparoB, 0030poB, cTaTei U T.1.). -
B3aHMO/ICHCTBUA VK-4.4 Bnameer WHTErpaTWBHBIMH YMEHHSIMU,
HEOOX0IUMBbIMH ISl 3((HEKTUBHOIO y4yacTHsl B
aKaJeMHUYECKUX U pohecCuOHANBHBIX
JMCKYCCHUSIX. -
MemenLEypHoe VK-5 Crocobert YK-5.1 3Haer aCIEKThI MIPOSIBIICHUS
B3aUMO/IeNICTBUE MEXKYITbTYPHBIX KOH(IUKTOB. -
aHaAJIN3UPOBATH "
Y4YHUTBIBaTh YK-5.2 YmMmeer aZICKBAaTHO OOBSACHATH
pa3HooOpasue KyjibTyp | OCOOCHHOCTH IOBEIEHHS M MOTUBALUM JIIOZAEH
B npolecce | Pa3ivuHOro  COLMANBHOTO M KYIbTYPHOIO
MEXKYITBTYPHOTO MIPOMCXOXKICHUSI B TPOIIECCE B3aUMOJIECHUCTBUS C
B3aMMO/ICHCTBUS HUMH, ONHPAsCh HA 3HAHWS TPUYHH IOSBIICHUS

COIMAaJIBbHBIX oObIUaeB U pa3n1/1q1/1171 B IIOBCIACHHU
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JIIoNEH. -

VK-5.3 Bnaneer HaBBLIKAMU CO3IaHus
HEIUCKPUMHHAMOHHOW Cpelibl B3auUMOJCHCTBUS
P BBITIOJIHEHUH MTPOGECCUOHATBHBIX 33]1a4. -

Camoopranusa-
Us U camopas-
BUTHE (B TOM
qHCIe 3/10POBbE-
coepexenue)

VK-6 Cnocoben
OIIpENEINATh u
peanu30BbIBATH
IIPUOPUTETHI
coOCTBEHHOM
OCATCIIbHOCTHU nu
CIIOCOOBI ee

COBCPIICHCTBOBAHHA Ha
OCHOBE€ CaMOOIICHKHA

VYK-6.1 3naeT cynHoCTh nMpobiieM OpraHu3aliu, 1
caMoopraHmM3allii W pa3BUTHUA JIMYHOCTH, €€
IIOBCACHUS B KOJIJICKTUBE B YCJIIOBUAX
podeCcCHOHATBHOM IeATeTLHOCTH; -

VK-6.2 3naeT MeToAbl CaMOOpraHu3alud U
Pa3BUTHS JTUIHOCTH, BHIPAOOTKH ILIEJIETIONIaTaHUsS U
MOTHBAIMOHHBIX YCTaHOBOK, pa3BUTHS
KOMMYHHUKaTUBHBIX criocobHocTel u
podeccroHaIIbHOTO OBEJIEHUS B TPYIIIIE -

VK-6.3 VYmeer aHamuszupoBaTth MNpoOIeMHbIE
CUTyallUl Ha OCHOBE CHUCTEMHOIO IIOAXOJa,
BbIpa0aThIBaTh CTpaTEeruro JNEUCTBH,
HCI0JIb30BAaTh METO/Ibl IMAarHOCTUKU KOJJIEKTUBA U
CaMOJIMarHOCTHKH, CaMOII03HaHuS,
CaMOpEeryJIslMU U CAaMOBOCIIUTAHUS; -

VK-6.4 Baanmeer conHaibHO-IICHXOJOTMYECKUMU
TCXHOJIOTUAMHAN nu paSBI/ITI/Iﬂ JIMYHOCTH,
BBICTpaI/IBaHI/IfI nu peanmauml TpaeKTOpI/II/I
CaMOPa3BUTHSL. -

VK-6.5 Bnaneer cnmoco0aMu MOTHBAIMU 4JIEHOB
KOJIJICKTHUBA K J'H/ILIHOCTHOMy )41
npodecCHoHATBFHOMY Pa3BUTHIO. -

4.2 Oo6menpodeccuoHalbHble KOMIETEHUHH BBIMYCKHUKOB M HMHIMKATOPBI HX

JOCTHKEHMSI
HaunmenoBanue
KaTeropuu Kon 1 HaumeHnoBanue Koa n HamMeHOBaHHE MHAMKATOPA JOCTUKECHUS
(rpynmsr) OIIK OIIK
OIIK
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OIIK-1.1 3maer
Hay4HOTO 3HAHUS,

METOJOJIOTHYECKHE OCHOBBI

OIIK-1.2. 3HaeT TeopeTUYECKUE U SMIUPUUECKUE
METO/Ibl UCCIIEI0BAHUS;

OIIK-1. Crniocoben
OPraHH3OBEBATS OIIK-1.3. 3Haer METO/I0JIOTHI0
CAMOCTOATCIbHYI) M ANCCEPTALMIOHHOTO HCCIIC/IOBAHNS H NOATOTOBKH
KOJUTCKTHBHYIO BBIITYCKHOM KBaJIM(UKALIMOHHOM paboThI;
HAay4YHO- OIIK-1.4. VYmeer  uCHOJB30BaTh  METOIBI
Hayunbie MCCIIEN0BATENBCKYIO Hay4YHOTO MCCIENO0BAHUS MIPH PEIIEHUN HAYYHBIX
I/ICCJ'IGJIOgaHI/ISI U | paGoTy, paspabarsiBaTh | 3a1ad;
pAspaboTId [UIAHBL - M- HPOTPAaMMBL | 11 | 5 yyeer (dbopMynupoBaTh U MPEICTABIATh
TPOBCACHHA  HAYTHBIX pe3yIbTaThl HAYYHOTO UCCIIETOBAHMS,
WCCIIeIOBaHU I u
TeXHIUECKIX OIIK-1.6 Brnaneer METOdaMU Hay4HOTO
pa3paboToK. HUCCJICIOBAHMUS,
OIIK-1.7 Bnageer nmpuemamMu (QOpMyIHpOBaHUS
OCHOBHBIX KOMITOHEHTOB HAYYHOTO HCCJICIOBAHHUS
W W3JIOKEHUS HAy4HOTO Tpyda (BBITYCKHOU
KBATU(UKAITMOHHONW PaOOTHI).
OIIK-2.1 3naer Tteopuro (PUMKO-XUMUUYECKUX
METOJIOB aHAJIN3A. -
OIIK-2.2 3naerT npuHUMNBI PabOThl OCHOBHBIX
npuOOpOB B HMHCTPYMEHTAIBHBIX  METOJax
XAMUYECKOTO aHalln3a
OIIK-2 Croco®et | O[IK.2.3 3uaer Meromsl  IeeHANPABIEHHOTO
HUCTIOIb30BATR c6opa 1 aHaIu3a HAYYHOI JIUTepaTypHI -
COBPEMEHHbIE TPUOOPBI
" meromuky, | OIIK-2.4  Ymeer mnpumeHsTh NpHOOpETCHHBIE
OPraHH30BBIBATE MPaKTUYECKHEe HaBBIKH B MPO(HECCHOHATBHON
IIPOBEJICHNUE NEATETbHOCTH ISl PEIICHUsT KOHKPETHBIX 3a/1ad. -
[Tpodeccronans- | SKCICPUMCHTOB H 1 OIIK-2.5 VYmMeer anHanu3upoBaTb HAYYHYIO

Hasag METOOO0JIOT U

I/ICHBITaHI/II\/’I, IIPOBOAUTH

ux 00paboTKy u
aHATM3UPOBAThH ux
pe3yabTaThl JUTS
peenus

IMPOU3BOJACTBCHHBIX H
HAaY4YHBIX 3aa1a4.

JUTEpaTypy C LEJIbl0 BbIOOpa HAaNpaBJiICHUS
UCCIIEI0OBAHUS 10 33JaHHOU TeMe. -

OIIK-2.6 Bnameer wuaeoJlorued M CHCTEMOU
BbIOOpA HHCTPYMEHTAIBHBIX METOLOB
XUMHYECKOI'O0  aHajau3a, a TakKe OILEHKOH
BO3MOIKHOCTEH Ka)KJIOIr0 METOIa. -

OIIK-2.7 BrnageeT METPOJIOTHIECKUMHU OCHOBAMH
WHCTPYMEHTAIBHBIX METO/IOB aHAJIN3A -

OIIK-2.8 Bnmanmeer cmnocobamu  00OpaboTKu
IMMOJYYCHHBIX PE3YJIbTATOB M aHAJIM3a UX C YYCTOM
HMCIOIINXCA JIUTCPATYPHBIX JaHHBIX. -

WNuxeHnepHas u
TEXHOJIOTMYeCKas
IIOATrOTOBKA

OIIK-3 Crniocoben
pa3zpabaThiBaTh HOPMBI
BbIPAOOTKH,
TEXHOJIOTUYECKHE
HOPMATHBBI Ha Pacxo]]
MaTepHAJIOB,

OIIK-3.1 3HaeTr COBpEMEHHBIE
pa3sBUTHS  COOTBETCTBYIOIIETO
XAMUYECKON TIPOMBIIIJICHHOCTH. -

OIIK-3.2 3maer
OpraHu3aIuu

TEHJCHIUU
HaIlpaBJICHUS

TEXHOJIOTUYCCKHUEC OCHOBBI
COBPECMECHHBIX XUMHNYECKHX
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3aroTOBOK, TOIIZIMBA H
AIIEKTPOIHEPI UM,
KOHTPOJIUPOBATH
napamMeTpsl
TEXHOJIOTHYECKOI0
mpouecca,  BbIOMpaTh
06opynoBaHue u
TEXHOJIOTUYCCKYIO
OCHACTKY.

MIPOU3BOJICTB COOTBETCTBYIOLIETO MPOQPUIIS. -

OIIK-3.3 3naer coBpeMeHHblE TpeOOBaHUS K
anmnapaTypHOMY ogopmIIeHUIO OCHOBHBIX
IPOLIECCOB  COOTBETCTBYIOUIETO  HAIPAaBJICHHUS
XUMHYECKOH IIPOMBIIIJIICHHOCTH. -

OIIK-3.4 3Haer KOHCTPYKIHUIO COBPEMEHHOIO
TEXHOJIOTUYECKOTO o0opynoBaHus
COOTBETCTBYIOIIETO TPOPHIIS. -

OIIK-3.5 Ymeer cocTaBisTh U aHaJIU3UPOBATH
COBPECMCHHBIC TEXHOJOI'NYECCKUE CXEMBI
OCHOBHBIX MIPOLIECCOB COOTBETCTBYIOLIETO
HpO(bI/IJ'IH, a TaKKE€ HUX OINTUMHU3UPOBATL U
HAIIOJIHATH NEpCa0BbIM COBpPEMCHHBIM
000pyI0BaHHUEM.

OIIK-3.6 Ymeer BwIOMpaTh 00OpYyIOBAaHHE IS
KOHKPCTHBIX TCXHOJIOTMYECKHUX IIPOLECCOB C
y‘-IéTOM XUMHUYECCKUX U (i)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
CBOWCTB IepepadaThIBA€MbIX MATEPHUAJIOB. -

OIIK-3.7 VYmeer
perieHus 3a7a4
anmapaTypHOTO
XUMHYECKOH
npoduis. -

HaXO0IUTh HECTAaHOAPTHBIC
TEXHOJIOTUYCCKOTI' O n
ohopMIICHHS MPOIIECCOB
TEXHOJIOTHH  COOTBETCTBYIOIIETO

OIIK-3.8 YMeer kBaIH(PHUIMPOBAHHO OLIEHUWBATH
3¢ dEeKTUBHOCTD pa3pabaTbIBacMbIX U
CYIIECTBYIOIINX XUMHUKO-TEXHOJIOTUIECKUX
IIPOLIECCOB. -

OIIK-3.9 Ymeer MIPUMEHSITh B
npo(heCcCHOHAFHON JIEITETFHOCTH COBPEMEHHBIC
TEXHOJIOTHHU ¥ 000py/IOBaHUE. -

OIIK-3.10 Brnageer COBPEMEHHBIMH
MPEJCTaBICHUSAMH O TIEPEIOBBIX TEXHOJOTHIX U
000pYIOBAaHUU COOTBETCTBYIOIIETO HAIpPaBJICHHUS
XAUMUYECKON TIPOMBIIIJICHHOCTH. -

OIIK-3.11 Bnageer HaBbIKaMH  pa3pabOTKU
COBPEMEHHBIX MHHOBAIIMOHHBIX XUMHKO-
TEXHOJIOTHYECKUX TPOLIECCOB COOTBETCTBYIOILETO
npoduis. -

[IpounsBocTBEH-
Has J1eATeIb-
HOCTb

OIIK-4

HaxOJIUTh
ONTUMAJIbHBIC PEIICHUS
npu CO3JJaHUU
MPOAYKIIUA C Yy4ETOM
TpeOOBaHUN KayecTBa,

Crocoben

HAICKHOCTHU nu
CTOUMOCTH, a TakKXxe
CpOKOB HUCIIOJIHCHUA,
0e30I1aCHOCTH

OIIK-4.1 3naer MeTOoAbl ONTHUMH3ALMU XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB c y4eToM
TpeOOBaHUN KAa4eCTBA, HAJICKHOCTH U CTOUMOCTH.

OIIK-4.2 YMmeer NpUMEHSTh AHAIUTUYECKUE U
YUCJIEHHbIE  METOJbl JUIsl  pEUuleHus  3ajad
CO3JaHMM MPOIAYKLUUU C Y4E€TOM TpeOoBaHUMI
KayecTBa, HAJEKHOCTU M CTOMMOCTH, a TaKXKe
CPOKOB UCIIOJIHEHUS, 0e3011acHOCTH
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JKU3HEAEATEIbHOCTH H
JKOJIOTUYECKOU
YUCTOTHI

KHU3HCACATCIIBHOCTH 1 9KOJOTHYCCKON YMCTOTHI. -

OIIK-4.3 VYmMmeer oONTUMU3UPOBATH XHUMHKO-
TEXHOJOTMYECKUE IPOLECCHl C HCIOIb30BaHUEM
TEXHOJIOTUIECKUX, HKOHOMHYECKUX u
HKOJIOTUYECKUX KPUTEPUEB ONTUMAIBHOCTH MPU
HAJIMYAH OTPAHUYCHUH B BHJIC PaBEHCTB. -

OIIK-4.4 Bnageer cnocob6amMu KOMIIBIOTEPHOTO
MOJCITUPOBAHUS W  ONTUMHU3AIUN  XHUMHKO-
TEXHOJIOTHYCCKMX  TIPOIECCOB  MPOAYKIIUU  C
ydeToM TpeOOBaHWA KadyecTBa, HAICKHOCTH H
CTOMMOCTH, a TaKXe CpPOKOB HCIIOJTHCHHUS,
0e30I1aCHOCTH JKU3HEEITCILHOCTU U
SKOJIOTHYECKOM YMCTOTHI
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

OcHoBaHue
3anava Kox u HauMeHOBaHuE o
_ | O0BekT nm obnacTh Kon u (mpoeccronanbHbIN
pO(eCCHOHATLHOH WHJIUKATOpa JOCTHXKEHUS
3HAHUS HanMmeHoBanue [1IK K CTaHJapT, aHAJIU3 OIBITA)
NEATEbHOCTH
O06o001IeHHbIe TPYIOBBIE (HYYHKIIUU
Hay4Ho-uccienoBare/ibCKuil THII 32124 MPO(ECCHOHAILHOM 1eATeJIbHOCTH
Beinonnenue XHUMHYECKOE, I1IK-1 Cnocoben [1K-1.1 3naer npuHmnel | AHanu3 TpeOOBaHWH K MNpodecCHOHATEHBIM
(GyHIaMEHTAIBHBIX U | XUMHUKO- dbopMyTUpOBaTh 33/1a4M | TUTAHUPOBAHKS HAYYHOW | KOMITETEHIIHSIM, MPEABSBISIEMBIM K
MPUKIIAIHBIX PabOT TEXHOJOTUYECKOE B 00JIaCTH XUMUYECKOW | pabOTHI KOJUIEKTHBA BBIITYCKHUKAM HamlpaBJeHUs TMOATOTOBKA Ha
MMOUCKOBOTO, MPOU3BOACTBO TEXHOJIOTUH JJIA WCIIOJIHUTEJICH UCXO/I U3 | ppIHKE  Tpyna, o0000IIeHne 3apyOeskHOro
TEOPETHUYECKOTO U CaMOCTOATEIBHON U LIEJIEH, 3a]1a4 U PECYpCOB | OMbITA,  IMPOBEICHHUS  KOHCYJIbTAMM  C
OKCIEPUMEHTAIILHOTO KOJUIEKTUBHOM Hay4yHO- | mpoBeneHuss HUOKP BEIyUIUMHU paboToaTeNnsiMu, 0ObEANHEHUIMU
XapakTepa ¢ LENbIo CKBO3HbBIE BH/IBI HCCIIEI0BATENBCKOM paboTonareneii OTpaciu, B KOTOPOM1
. [TIK-1.2 Ymeert BoIOUpaTh
OIpeaeIeHNs PO(eCCHOHATBHOM paboThI, pa3pabaTeIBaTH BOCTpeOOBaHbl  BBITYCKHUKH B paMKax
METOJIbI U CPEACTBA
TEXHUYECKUX ACATCIPHOCTH B IUIAHBI UX peaIn3alnuu u HaIpaBJICHUS [TOATOTOBKU.
MPOBEICHUS
XapaKTePHUCTHK NPOMBILUICHHOCTH (B | 3aanus y1st POBC/L .
. . HCCIIEIOBAHUH U

HOBOM TEXHHUKH, a chepe OpraHu3alluM | yCroIHUTENCH g
TaKKe KOMILIEKCa Y IPOBEICHUS paspaboToK I[IpodeccroHanbHbIH CTaHaapT 29.002
paboT 1o pazpaboTke | HAyIHO- I1K-1.3 Buaneer «CrienmanucT TEeXHUYECKOTO  00eCredeHHs
TEXHOJIOTUYECKOUN HUCCICA0OBATCIIbCKUX IpUEMaMHU OLEHKU TEXHOJIOTUYCCKUX TIPOHECCOB IMPOMU3BOJACTBA
JIOKYMEHTAINH. " OIIBITHO- MaTCpHaJIbHBIX, HpI’I60pOB KBAHTOBOM SJICKTPOHUKHU )51

KOHCTPYKTOPCKHUX KaJpOBBIX U BPEMEHHBIX (1)OTOHI/IKI/I)), y’fBep)KIIeHHBIﬁ IMpUKa3oM

paboT B obiactu
XUMHYECCKOT'O "
XHUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

pecypcoB, MOTPEOHBIX
JJIsL HAYyYHOT'O
UCCIIEIOBaHUS

MunucTepcTBa Tpyla U COUMAIBHOM 3allUThI
Poccuiickoit @enepanuu ot 7 centsaopsa 2015
r. N 598n

Oo6o06uienHas TpyaoBas GyHKIUs

F. Koopaunaumss paboT 1O TEXHUYECKOU
MIOATOTOBKE M COIPOBOXKJICHUIO IPOU3BOJICTBA
npuOOpPOB ~ KBAHTOBOW  DJIGKTPOHUKH U
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¢doTroHNKH Ha 6a3e HAHOTEXHOJIOTHUH.

F/02.7 Pa3pabotka TpeboBaHMII K YPOBHIO
TEXHHYECKOM TIOJrOTOBKH IPOM3BOJCTBA U
KOHTPOJIBHBIX TOKa3aTeiaeld sl ero OLEHKU
(ypoBeHb kBasuuxanuu — 7).

I1K-2 CnocobeH k
MOMUCKY, 00paboTKe,
aHaJIU3y U
CUCTEMAaTH3alNH
Hay4YHO-TEXHUYECKOHN
nH(pOpMAIIUY TIO TEME
HCCe0BaHus, BEIOOPY
METO/IMK U CPEJICTB
pelIeHus 3a1a4u

[1K-2.1 3naer anroputm
MIOMCKA, OLIEHKU U
aHaJIM3a Hay4yHO-
TEXHUYECKON
uHpOpMaIUU

[IK-2.2 Ymeer 0600maTh
158 CI/ICTeMaTI/I3I/IpOBaTI>
HaquO-TeXHquCKYIO
UH(OPMAIIHIO -

I1K-2.3 Bnaneer
HaBBIKAMH COOTHECEHHSI
pe3yabTaToB
COOCTBEHHOW HaY4HOM
paboThI C OTEUECTBEHHBIM
1 3apyO€KHBIM OTIBITOM
M0 TeMaTHKe

Amnanmu3 TpeboBaHUH K TPO(PECCHOHATBHBIM
KOMIETEHIUAM, MTPEIbIBIISIEMBIM K
BBIITYCKHUKAM HaIpaBJICHUS MOJITOTOBKH Ha
pBIHKE TpyJa, 0000111IeHnE 3apyOeKHOTO
OTIBITA, TIPOBEJICHHS KOHCYIIbTAIHHA C
BEIYIIIUMH pabOTOAATEIIMU, OOBETUHEHUSIMU
paboToateneil oTpaciiu, B KOTOPOH
BOCTpeOOBaHBI BHITYCKHUKU B pPaMKax
HaNpaBJICHUS TTOATOTOBKH.

UCCIIEJOBAHUS -
I1K-3 Cnocoben I1K-3.1 3naer Amnanmu3 Tpe6oBaHUH K MPO(ECCHOHATBHBIM
MIPUMEHSTh AKCTIEPUMEHTAIbHbIE KOMIETEHIUAM, TPEIbIBIISIEMBIM K

COBPEMEHHBIE TPUOOPHI
1 MCTObI
UCCIIEI0BaHUs,
IJIAaHUPOBATh,
OpPraHnu30BLIBATH U
IIPOBOJUTH
OKCIICPUMCHTBI U

METO/Ibl U UX MpUOOPHOE
U arrapaTHOe
odopMIICHHE TS
HCCIICAOBAHUS BEIIECTB U
MaTepuasos -

I1K-3.2 YmMmeer
OpFaHI/I3OBI)IBaTI)

BBIITYCKHUKAM HaIpaBJICHUS MOJTOTOBKH Ha
pBIHKE TpyJa, 0000111eHHE 3apyOeKHOTO
OTIBITA, TIPOBEJICHHS KOHCYIBTAIHH C
BEIYIIIUMH pabOTOAaTEIIMU, 0OBETMHEHUSIMU
paboToaTerneii oTpaciiv, B KOTOPOH
BOCTpEOOBaHbI BHITYCKHUKU B pPaMKax
HaNpaBJICHUS TTOATOTOBKH.
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UCTIBITAHMsI, KOPPEKTHO
oOpabaTeIBaTh U
aHAJTU3UPOBAThH
MOJTyYCHHBIC
pE3yJIbTaThI

MPOBEJICHUE
SKCIIEPUMEHTOB U
HUCHIBITAHUN BEIIECTB U
MaTepHuaioB

I1K-3.3 Brnageer
npruemMamMu 00paboTKH,
aHaIM3a u
MpeJCTaBICHUS
pe3yabTaToB
HKCTIEPUMEHTA,
HaBBIKAMHU TIOJITOTOBKH
HAyYHO-TEXHUYECKHX
OTYETOB

[Tpodeccuonansusbiii cranaapt 40.039
«CnenuanucT B 00JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€POBY,
YTBEPKACHHBIN ITpUKa3oM MuHucrepcraa
TpyJa ¥ COMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)

Oo6o06uienHas TpynoBas GyHKIUs

Pa3paboTka KOHCTPYKIIMU U TEXHOJIOTHH
HU3TOTOBJIECHUS HOBOU MOJIEIN
MOJIYITPOBOIHUKOBOTO Jiazepa (YpOBEHb
KBaJMpUKAIUU — 7).

[Ipodeccuonansubiii crangapt 40.037
«CrenuanmucT 1o pa3padoTKe TEXHOJIOTUU
IIPOU3BOJICTBA IPUOOPOB KBAHTOBOM
AJIEKTPOHUKHU U (OTOHUKUY», YTBEPKICHHBIN
npuKazoM MuHHCTEpPCTBa TpyJa U COLUAIBHOMN
3amuTsl Pocculickoit @enepanuu ot
10.07.2014 N 4521 (pexn. ot 12.12.2016)

[Tpodeccuonansusbiii cranaapt 40.039
«CnenuanucT B 00JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€POBY,
YTBEPKACHHBIN NTpUKa30oM MuHucrepcrsa
TpyJla ¥ COMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)
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Oo6o06uienHas TpyaoBas GyHKIUs

E. Pa3paboTka KOHIIETIINH TEXHOJIOT I
IIPOM3BOJICTBA IPUOOPOB KBAHTOBOM
AJIEKTPOHUKHU U (POTOHUKHU Ha OCHOBE
HAaHOCTPYKTYPHBIX MaTe€pHajioB (YpOBEHb
KBaJMpUKAIUU — 7).

[TIK-4 Cniocoben
pa3pabaTheiBaTh HOBBIC
MaTCpurajibl U U3ACIINUA
AIIEKTPOHUKH U
HAHODJIEKTPOHUKHU

I1K-4.1 3naer
¢bu3nvecKre MPUHITHIIBI
paboTHI MaTEepUaIOB U
W3/1eIIUI IIEKTPOHUKHU U
HAHODJICKTPOHUKH

[1K-4.2 Ymeer
oA0UpaTh MaTeprabl
JUISL CO3JAHUS U3JIEIUI
AJIEKTPOHUKHU U
HAHOXJIEKTPOHUKHU C
3aJJaHHBIMU
(bYHKIIMOHATHHBIMH
CBOMCTBAMH -

IIK-4.3 Baageer
HaBBIKAMH CO3JaHUS
MAaTEePHUAOB U U3ACIIHI
ANEKTPOHHUKHU U
HAHOXJIEKTPOHUKH C
3aJIaHHBIMH CBOMCTBAMU

Amnanmu3 TpeOoBaHUH K TPO(ECCHOHATBHBIM
KOMIETEHIUAM, MTPEIbSIBIISIEMBIM K
BBIITYCKHUKAM HaIpaBJICHUS MOJITOTOBKH Ha
pBIHKE TpyJa, 0000111IeHnE 3apyOeKHOTO
OTIBITA, TIPOBEJICHHS KOHCYIIbTAIHHA C
BEIYIIIUMH pabOTOAaTEIIMU, 0OBETMHEHUSIMU
paboToateneil oTpaciiu, B KOTOPOU
BOCTpEOOBaHbI BHIITYCKHUKU B pPaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHbII CTaHAapT 29.002
«CnenuanucT TEXHUYECKOTO  0OeCIeUeHHS
TEXHOJIOTHYECKUX TMPOIIECCOB TMPOU3BOJICTBA
NpuOOpOB  KBAHTOBOW  DJIEKTPOHUKU U
(hOTOHUKHY, YTBEPKICHHBIN MIPUKA30M
MunucTepcTBa Tpyla U COUMAIBHON 3alllUThI
Poccuiickoit @enepanuu ot 7 centsaops 2015
r. N 598u

O06o06muienHas TpyaoBas GyHKIUs

F. KoopaunHaums paboT 1O TEXHUYECKOU
MIOATOTOBKE M COIPOBOXKJICHUIO IPOU3BOJICTBA
npuOOpPOB  KBAHTOBOW  DJIEKTPOHUKU U
¢doTroHNKH Ha 6a3e HAHOTEXHOJIOTHH.

F/02.7 Pa3zpaboTka TpeOOBaHUil K YPOBHIO
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TEXHUYECKOH MOATOTOBKY MPOU3BOACTBA U
KOHTPOJIBHBIX MOKa3aTesel isl ero OI[eHKH
(ypoBeHb kBasupuxanuu — 7).

[Tpodeccuonansusbiii cranaapt 40.039
«CnenuanucT B 00JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€POBY,
YTBEPKACHHBIN ITpUKa3oM MuHucrepcrsa
TpyJla ¥ COLMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)

Oo6o06uienHas TpynoBas GyHKIUs

A. Pa3paboTka KOHCTPYKIMU U TEXHOJIOTUU
HU3TOTOBJIEHUS HOBOU MOJIEIN
MOJTyITPOBOIHUKOBOTO J1a3epa (YpOBEHb
KBaJMpUKAIUU — 7).

[Tpodeccuonansusbiii cranaapt 40.039
«CnenuaniucT B 006JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€pOBY,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJla ¥ COLMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)

Oo6o06uienHas TpynoBas GyHKIUs

E. Pa3paboTka KOHILIETIIINH TEXHOJIOTHHI
MIPOU3BO/ICTBA TPUOOPOB KBAHTOBOM
OJICKTPOHUKHU U (I)OTOHI/IKI/I Ha OCHOBC
HAHOCTPYKTYPHBIX MaTe€pHajioB (YpOBEHb
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KBaJMpUKAIUU — 7).

IIK-5 Crnocoben
OCYILECTBJIATH
KOMILJICKCHEIN aHaIIn3
HAay4YHBIX OCHOB
TEXHOJIOTHH HOBBIX
MAaTEPUAOB U U3ACIIHI
ANEKTPOHHUKHU U
HAaHOXJIEKTPOHUKH

I1K-5.1 3naer
COBpEMEHHBIE
TpeOOBaHUS K
(byHKIIMOHATBHBIM
XapaKTepUCTUKAMHU
MaTepuajoB U U3ICIIHN
AIIEKTPOHUKH U
HAHOAJIEKTPOHUKHU

IIK-5.2 Ymeer

MO (UIIPOBATH
HMMEIOIINECS MaTEepPHaIIbI
JUTSL HYX ] CO3AaHUs
HOBBIX M3SIIHI
ANEKTPOHUKHU U
HaHODJIEKTPOHUKH -

I1K-5.3 Bnaneer
crocob6amMu U3MepeHus
(YHKIIMOHATBHBIX
XapaKTEPUCTHUK
MAaTEPHUAIOB U U3ACIIHI
ANEKTPOHUKHU U
HaHOXJIEKTPOHUKH

Amnanu3 Tpe6oBaHUH K TPO(ECCHOHATBHBIM
KOMIETEHIUAM, MTPEIbSIBISIEMBIM K
BBIITYCKHUKAM HaIpaBJICHUS MOJITOTOBKH Ha
pBIHKE TpyJa, 0000111eHnEe 3apyOeKHOTO
OTIBITA, IPOBEJICHHS KOHCYIIbTAIHHA C
BEIYIIIUMH pabOTOAATEIIMU, 0OBETMHEHUSIMU
paboToaTerneii oTpaciiv, B KOTOPOH
BOCTpEOOBaHbI BHIITYCKHUKU B pPaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHbII CTaHAapT 29.002
«CnenuanucT TEXHUYECKOTO  0OOeCIeUeHHS
TEXHOJIOTHYECKUX TMPOIECCOB TMPOU3BOJICTBA
NpuOOpOB  KBAHTOBOM  DJIEKTPOHUKU U
(hOTOHUKWY, YTBEPKICHHBIN MPUKA30M
MunucTepcTBa Tpyla U COUMAIBHOM 3alllUThI
Poccuiickoit @enepanuu ot 7 centsaops 2015
r. N 598u

O06o06muienHas TpyaoBas GyHKIUs

F. Koopaunaums paboT 1O TEXHUYECKOU
MIOJATOTOBKE M COIPOBOXKJICHUIO IPOU3BOJICTBA
npuOOpPOB  KBAHTOBOW  DJIEKTPOHUKU U
¢doTroHNKH Ha 6a3e HAHOTEXHOJIOTUH.

F/02.7 Pa3zpaboTka TpeOOBaHMii K YPOBHIO
TEXHUYECKOH MMOJIrOTOBKU MPOU3BOJICTBA
KOHTPOJIBHBIX MOKa3aTesel isl ero OI[eHKH
(ypoBeHb kBasupuxanuu — 7).

[Tpodeccuonansubiii crangapt 40.039
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«CnenuanucT B 00JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€POBY,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJla ¥ COLMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)

Oo6o06uienHas TpynoBas GyHKIUs

A. Pa3paboTka KOHCTPYKIMU U TEXHOJOTUU
HU3TOTOBJIEHUS HOBOU MOJIEIN
MOJTyITPOBOIHUKOBOTO J1a3epa (YpOBEHb
KBaJMpUKAIUU — 7).

[Tpodeccuonansusbiii cranaapt 40.039
«CnenuaniucT B 006JacTu pa3paboTKu
MIOJIYTIPOBO/IHUKOBBIX J1a3€POBY,
YTBEPKACHHBIN NTpUKa3oM MuHucrepcrsa
TpyJla ¥ COMaIbHON 3amuThl Poccuiickon
®enepanun ot 10.07.2014 N 45241 (pen. ot
12.12.2016)

O06o06muienHas TpyaoBas GyHKIUs

E. Pa3paboTka KOHIIETIIINH TEXHOJIOTHHI
IIPOU3BOJICTBA IPUOOPOB KBAHTOBOM
AJIEKTPOHUKHU U (POTOHUKHU Ha OCHOBE
HAaHOCTPYKTYPHBIX MaTepHUajioB (YpOBEHb
KBaJMpUKAIUU — 7).
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHBI
«IIpodeccnoHaIbHO-OPHEHTHPOBAHHBIA HHOCTPAHHBIN SA3BIK)

1. Henap aucHumIMHbl — MpuoOpeTeHrne oOyyaromuMucs o0me, KOMMYHHUKaTUBHOW U
podeccHOHAIIbHOM KOMIIETEHIMH, YpOBEHb KOTOPBIX Ha OTIENIbHBIX JTamax S3bIKOBOM MMOATOTOBKU
MIO3BOJISIET UCIIOJIb30BaTh MHOCTPAHHBIN S3bIK KaK B MPOo(eccHOoHAIbHOM /eATeNbHOCTH B chepe AeI0BOro
oOuieHus, Tak ¥ JUIsl Lejell caMooOpa3oBaHUs, a TAKK€ BBINOJHSITH pa3MuHble BUJbI MPO(ECCHOHAIBHO
OPHEHTUPOBAHHOTO ME€PEBO/Ia B IPOU3BOJCTBEHHON U HAYYHOMU J€SITEIbHOCTH.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aloMiiCcs J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4

3nams:

— OCHOBHBIE CIOCOOBI COYETAEMOCTH JIEKCMUECKHX €IMHHULl U OCHOBHBIE CIIOBOOOpa30BaTEIbHbIC
MOJENH;

— PyCCKHE 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAXKEHUH MPO(eccnoHalbHOM peyn;

— OCHOBHBIE ITPUEMBI U METO/bI PePEepupOBaHUS U AHHOTUPOBAHHUS JIUTEPATYPHI IO CIIELUATBHOCTH;

— MACCUBHYIO M aKTUBHYIO JIEKCHKY, B TOM 4HKCJ€ OOIIEHAyYHYIO U CIEHUAIbHYI0 TEPMHHOJIOTHIO,
HE0OX0IMMYIO JIJ1s1 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

— IpUeMbl pabOThl C OPUTHHAIIBHOM JIUTEPATypPOH 10 CIIELUATIBLHOCTH.

Ymemo:

— BECTH JIEJIOBYIO IIEPEIUCKY Ha U3y4aeMOM SI3BIKE;

— paboTaTh C OPUTMHATILHON JIUTEPATYPOH MO CIIEHUAIBHOCTH;

— paboTath co ciIoBapeM;

— BECTH pEYEBYIO JEATEIbHOCTh INPUMEHUTENILHO K cdepe AeaoBod U MpodecCHOHaTbHON
KOMMYHHKAIUH.

Braoemy:

— HMHOCTPAHHBIM $3bIKOM Ha YpPOBHE JEJIOBOTO U NpO(eCCHOHAIBHOIO OOIIEHMS, HaBbIKAMHU U
YMEHUSAMH PEYCBOM  JCATEIHPHOCTH NPUMEHUTENBHO K cdepe aenoBod ©u  IpodecCHOoHATbHON
KOMMYHHMKAIMU, OCHOBaMH IyOJIUYHON peyu;

— (hopMaMu JI€JI0BOI NEPENUCKH, HaBbIKaMH IMOATOTOBKH TEKCTOBBIX IOKYMEHTOB B yIIPaBICHUECKON
NeSITeNIbHOCTH;

— OCHOBHOU MHOSI3BIYHON TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus 1 aHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIIUATIBHOCTH.

3. Kpartkoe cogep:xanue IUCHHUILTHAHBI

Paspnen 1. I'paMmaTHyecKue acleKThI 1eJI0BOr0 O0IEHUS] HA HHOCTPAHHOM SI3BIKE.

1.1 TI'pammaruueckue TpPyIHOCTH H3ydaeMoro s3bika: BuaoBpemeHHble (opmbl rjarojia B
NeUCTBUTENBLHOM 3aJ10Te. (B MMCbMEHHOM U YCTHOM peuu B cepe IeI0BOro OOIIeHNs. )

1.2 OcobeHHOCTH yNOTpeOJieHUs CTPaJaTelbHOrO 3ajora B YCTHOM pedyd B CUTyalusix OM3HEC
obumenus. WuounutuB. OOpa3oBanue U ynoTrpedieHWE HWHOUHUTUBHBIX OOOpPOTOB B  JEJIOBOI
KOPPECIIOHICHLIUU.

1.3 OcHoOBBI aenoBoi KoppecnoHAeHIUU. [lenoBoe mucemo. TpeOoBaHUsS K JE€IOBOMY IHCHMY.
Croco0ObI pacnoJIoKeHUsI TEKCTA B IETIOBOM MTHUCHME.

1.4 Ilpaktuka ycTHOM peun 1o Teme «PedeBoil 3THUKET [e10BOTO OOUIEHUS» (3HAKOMCTBO,
IIpe/ICTaBJICHNE, YCTAHOBJIEHUE U MOJIEpKaHnue KOHTAKTa, 3alpoc U cooOuieHne nHdpopManuu, No0yxaeHue
K JICHICTBUIO, BBIPAXKEHHE MTPOCHOBI, COTIacHsl).

Pa3nes 2. Urenue, nepeBoj U 0cO0EHHOCTH CIeHAJIBLHOI OM3HEC JIUTEPATYpPhI.

2.1 Jlekcuueckue ocOOEHHOCTU JEJIOBOM JOKyMEHTAaUUU. TepMuHOJOrus OM3HEC JIUTEpaTyphl Ha
M3Y4aeMOM SI3bIKE.

2.2 CrunucTUYecKue U JIEKCHUECKHE OCOOCHHOCTH sI3blKa JIEJIOBOTO OOIIEHHsA. AKTHBHBIM U
MMACCUBHBIN TEMAaTUYECKUI CIIOBAPHBIN 3arac.
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2.3 I'paMmaTuyeckue TPyJHOCTH U3y4daeMoro si3bika. OcoOEHHOCTH yHOTpeOaeHUsI HEMUYHbBIX (hopM
rJ1arojia B IJI0BON JOKYMEHTALIMKM HA aHTJIMHCKOM SI3bIKE (MPUYACTUS, IPUYACTHBIE 000POTHI, FEPYHIUN).

2.4 Nzyyaroiiee yTeHUE TEKCTOB B Cepe JIETOBOTO OOIICHUSI.

Opranuzanus paboThl €O clieHualbHBIMU cioBapsMu. [loHsTHE O pedepupoBaHHM TEKCTOB IO
CHEIHaIbHOCTH.

Pasznea 3. IlpodeccuonaibHass KOMMYHUKAaUMs B cdepe 1eJ10BOTr0 00LIEHHUS.

3.1 IIpakTuka yctHO# peun no Temam: «[IpoBenenue nenoBoil BCTpeun», «3akI0ueHHe KOHTPAKTay.
YcrHblit 00MeH uHpopMalyeil: YCTHbIE KOHTAKThl B CUTYaIUSAX JIEJI0BOTO OOIICHHUS.

3.2 Uzywaromee 4uTeHWe cnenuaibHbIX TeKCTOB. [IpumeMbl paboTel co cioBapeM. CocraBiieHHE
pedepaToB U aHHOTAITHH.

3.3 O3nakoMHUTEIbHOE UYTCHHE II0 TemaTuke: «B Oanke. ®unHaAHCHY; «/lemOBBIE THCHMAaY;
«YcrpoiictBo Ha paboTy». Dopmbl nenoBoro mucbma. [loHsiTue nenoBoit KoppecrnmoHaeHIU. [Ipuembl
paboTtsl ¢ THTEpHETOM M 3JIEKTPOHHOM MOYTON B MPOIECCE ACIIOBOTO OOIICHHMS.

3.4 IlpesenTanysi Hay4yHOrO MaTepuala U Pa3roBOpHAs MPaKTUKA JEJIOBOTO OOUICHHUS MO TeMaM:
«Texnonoruu Oynyiero», «busHec npoekTrl B chepe XUMUU U XUMUYECKOU TEXHOIOTUI.

4. O0beM yueOHOMH THCHMITHHBI

. OO0BeM TUCIUTIIHHEL
Bun yuebnoit paboTsl
3E Axan. 4. AcTp. u.
OO6mmast TpyA0€MKOCTh UCIUTUTHHBI 3,0 108,0 81,0
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,9 34,0 25,5
[Ipaxtuueckue 3ansatus (113) 0,9 34,0 25,5
CamocrosiTeJibHAs paboTa 1,1 38,0 28,5
KonrtakTHas camocrositenbHas paboTa 0,00
1,1
CaMoCTOATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIIMHbI 38,0 28,50
Buabl koHTpOJIA:
Buo konmpona uz YII
OK3aMeH 1,0 36,0 27,0
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus L0 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«YnpasjieHUe MPOEKTAMM»

1 Heap AucHUNIMHBI —TI0JIy4€HHUE CTYJEHTAaMU IIPAKTUYECKUX HABBIKOB 10 3aIlyCKy M YIIPABJICHUIO
npoekTamu. [aHHBIN Kypc KOOPAUHUPYET yIpaBiICHUE U pealn3aluio IPOEKTOB HEOOX0IMMOTO KayecTBa, B
YCTaHOBJIEHHBIE CPOKH, B paMKax MPUHATOrO OIOJDKETa.

2 B pesyabTrare u3y4eHHs AUCHUUILIMHBI 00y4YAIOIMICH 10JI2KEH

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1, VK-1.2, VK-1.3, VK-1.4, VK-1.5, VK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-2.5,

VK-2.6, VK-2.7

3nams:

— OCHOBHBbIE MIOHATHUS U METO/Ibl YIIPABJICHUS IPOEKTAMH,
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— CHUCTEMY OIIEHKH PECYpCOB, PUCKOB, CPOKOB IIPOEKTA,

— MPUHIMIIBI OPraHU3aIMH IPOEKTHOTO YIIPaBICHUS

Ymemo:

— pa3palaThiBaTh U 0QOPMIISATH MPOEKTHYIO JOKYMEHTAIHUIO,

— NPUMEHSATh METOJUKHU OLIEHKH [TapaMETPOB YIPABIICHUS B IPOEKTAX,

— pa3palaThIBaTh CTPATETUIO YIIPABJICHUS MPOEKTaMHU

Braoemy:

—METOJaMH M NPUHLUIIAMHU YIPABICHUS MPOEKTaMU B COOTBETCTBUU C MEXAYHApOIAHBIMU U
POCCUHCKMMM CTaHAAPTAMHU;

— METOJaMHM aHajIM3a IyTel peain3aluy MPOeKTOB;

— METOJaMH aHaJIM3a PUCKOB B IPOEKTHOM YIIPABJICHUU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Benenune B ynpaBiieHUE IPOESKTAMM.

MupoBble CTaHJapThl yIpaBieHUs] NMpPOeKTaMH. TepMHUHOJIOTMYECKUN amnmapaT MPOEKTHOIO YIpaBICHUS.
CoBpemennble cucrembl Menemxkmenta (ISO 9001, ISO 14001, ISO 50001). Kpurepuu ycnemHocTtu
npoekra. [Iporpammer u moptdenu ynpasieHus npoekramu. Coaepxanue cranmapra ANSIPMIPMBOK
GUIDE. Opranu3zanyioHHOE OKpY:XeHHe IpoekTa. JKU3HEHHbIH LMK MpoeKTa. ['pynmbl MpoOLEccoB U
obnactu 3Hanuii PMBOK. Vmpasnenue unterpanueit npoekra. PazpaboTtka ycraBa npoekra. Pa3paborka
IUIaHa YIpaBJIEHUs NPOEKTOM. PyKoBOACTBO M yIpaBi€HHE HCHOJHEHHEM MpoeKkTa. MOHUTOPUHI H
ynpasieHue padotamu mpoekra. O01ee ynpaBieHHe H3MEHEHUSIMU. 3aKPBITHE TTPOCKTA.

Paznen 2. OOnactu 3HaHMM yHIpaBiIeHUS NPOEKTAaMU. YIIPaBICHHUE COJEPKAHUEM IPOEKTa.
[InanupoBanue ynpasieHusi cojuepkanueM. [lnan ynpasnenus tpeboBanusimu. OnpeneneHue coaepxaHusl.
Coznanne uepapxudeckoil cTpyktypsl padot. [IpoBepka conepskanus. KonTposb conepkanus. YpaBieHHE
cpokamu mpoekTta IlmanupoBanue ympaBineHus pacnucanueMm. OrnpeneneHre cocTaBa OIeparuii.
Ompenenenue mnocneaoBaTenbHOCTH omepanui. Orenka pecypcoB omneparuii. OneHka IITUTEIbHOCTH
onepamnuii. Pa3pabotka pacnucanus. KoHTponbs pacnucanus. YTOpaBieHHE CTOMMOCTBIO IIPOEKTA.
[InanupoBanue ympaBieHHUs CTOUMOCTbIO. CrommocTHas oneHka. Pa3paboTka OmokeTa pacxoJoB.
KouTpons croumoctu. VYmpaBineHue 3akynkamu mpoekta. [lnanupoBanue 3akynok. OcyiecTBiieHUE
3akynok. KoHTponb 3akymok. 3akpblTHE 3aKyloK. YIpaBieHHE puckamu mnpoekTa. [lmaHupoBanue
ynpasieHus: puckamu. Unentudukanus puckos. KauecTBeHHbIN aHanu3 puckoB. KoauuecTBeHHBIN aHanu3
puckoB. IlnanupoBaHue pearupoBaHusi Ha PUCKA. MOHHMTOPUHI UM YIpaBJICHUE PHUCKOB. YTpaBICHUS
kauecTBoM. [ImanupoBanue kadectsa. Obecneuenue kauectsa. KoHTposab kauecTsa.

Paspen 3. Metooniorus ynpasiaeHus IPOEKTaMHU

[Momxoner k opranm3anuu padbotel komauab! (hadi-nmkn, scrum). PykoBomuTens mpoekTa u Juaep
koMaHJbl. IlpoexkTHas komaHaa. AcCHEKTbl MOTHUBAIlMM KOMaH[bl. JlokanbHass M paccpeaoTOYeHHas
KOMaH/Ipl. YTpaBlieHUE 3aWHTEPECOBAHHBIMHU CTOpOHaMH NpoekTa. MaeHTudukauus 3auHTEpecOBaHHBIX
cTopoH. [lmaHupoBaHue yhpaBji€HMsT 3aWHTEPECOBAHHBIMH  CTOPOHAMHU  IpOEKTa.  YIpaBJieHHE
BOBJICUEHHOCTbIO 3aMHTEPECOBAHHBIX CTOPOH IMpoekTa. KOHTpOJIb BOBJIEUEHHOCTU 3aMHTEPECOBAHHBIX
CTOpPOH. YIIpaBJIeHUE KOMMYHUKAIUSMHU ITPOEKTA.

4 O0beM yueOHOM TMCHUILTUHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,94 34 25,5
Jlexuu 0,94 34 25,5
[TpakTueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTeJibHAs padoTa 1,06 38 28,5
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,06
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B IUCHUIIIMHBI 37,8 | 2835
Buja nToroBoro KOHTpoJIs: 3auer
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Coumnosiorus ¥ NCUX0JI0rus NPohecCHOHAIBLHOM eI TeTbHOCTI

1 Iear aucuMmIuHbl — (HOPMHUPOBAHHME COLUATBHO OTBETCTBEHHOW JIMYHOCTH, CIIOCOOHOMU
OCYILIECTBIISITh aHAIM3 MPOOJIEMHBIX CUTYyallui, BbIpaOaThlBaTh KOHCTPYKTHUBHYIO CTpaTEruio JeiCTBUM,
OpraHM30BBIBATb W PYKOBOAMTH pabOTOM KOJUIEKTHBA, B TOM YHCIE B IPOLECCE MEXKYIbTYPHOIO
B3aUMOJICHCTBUS, pe(IeKCUpOBaTh CBOE IOBEACHHUE, BBICTpAaUBaTh M PEAIU30BBIBATH CTPATETHIO
poheCCHOHATBHOTO PAa3BUTHS.

2 B pesyabrare n3dy4yeHue JMCUMILIMHBI 00y4al0IMiiCH T0JI7KeH:

O6naaath ciaenyrOIUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-3.7, VK-5.1, VK-5.2, VK-5.3 VK-6.1, VK-

6.2, VK-6.3, YK-6.4, YK-6.5

3nams:

— CYLIHOCTh NMpOoOJeM OpraHu3aluy U CAMOOPraHMU3alMHM JUMYHOCTH, MOBEACHUS B KOJUIEKTHBE B
YCIIOBUAX MPO(HECCUOHATBLHON eI TENIbHOCTH;

— METOJIbl CAMOOPTaHU3aIMH U PA3BUTHSI IMYHOCTH, BBIPAOOTKH LIEJIENOIaraHusl 1 MOTUBAIIHOHHBIX
YCTaHOBOK, pa3BUTHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN U MPOPECCUOHATBHOIO OBEACHUS B I'PYIIIIE;

— KOH(JIUKTOJIOTMYECKUE aCHEeKThl YIIPaBICHHs B OpraHU3allly;

— METOJAMKM M3y4EHMs] COLIMAJIbHO-IICUXOJIOTMUECKUX SIBICHMM B cdepe yIpaBieHUS U
CaMOYIIPaBJICHUs JINYHOCTH, TPYIIIIBI, OPraHU3aALNN.

Ymemo:

— IUIAaHUPOBATh M pemiaTh 3aJa4yd  JUYHOCTHOTO U NPO(ECCHOHAIBHOIO Pa3BUTHSA HE TOJBKO
CBOET0, HO U YJICHOB KOJUIEKTUBA;

— aHaJIM3UpOBaTh MPOOJIEMHbIE CHUTyallUM Ha OCHOBE CHCTEMHOIO II0JIXOJa, BbIpAaOATHIBAThH
CTPATEeTHIO JIEWCTBUM, MCIOJb30BaTh METOJAbl JHATHOCTUKHA KOJUIEKTMBA W  CaMOJUArHOCTHKH,
CaMOIIO3HAHHUsI, CAMOPETYIISLIMU U CAMOBOCIIUTAHUS;

— yCTaHaBIUBAaTh C KOJIJIETAMH OTHOIIEHUSI HA KOHCTPYKTUBHOM YPOBHEM OOLICHMUS;

— BbIpa0aThIBaTh KOMAHJHYIO CTPAaTE€THI0 JUId JIOCTHKEHHUS IMOCTAaBICHHONW IENIU B pPEUICHUH
npodeccroHaIbHBIX 3a]au.

Braoemy:

— COLMAJIbHO-TICUXOJIOTUYECKUMHU TEXHOJIOTUSMU CAMOOpPraHW3allul M pa3BUTUS JIMYHOCTH,
BBICTPAaWBAHUS U PEATU3aLUU TPAEKTOPUH CaMOPa3BUTHS;

— TEOPETHYECKMMH W  TNPAKTHUYECKUMH  HaBBIKAMH  TPEIYNPEXACHUS W pa3perieHHs
BHYTPHJIMYHOCTHBIX, TPYIIIOBBIX B MEKKYIbTYPHBIX KOH(IUKTOB;

— croco0amMu MOTHBALIMU YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY U NMPO(ECCHOHATBLHOMY Pa3BUTHIO;

— CIOCOOHOCTAMM K KOHCTPYKTUBHOMY OOIIEHHMIO B KOMaHje, pe(IeKCur CBOEro MoBeAeHUs H
JUAEPCKUMHU KauyecTBaMH,

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Obwecmeo u auunocmnv: HOBble YC08USL U PAKMOPLL NPOPECCUOHATLHO20 PA3EUMUSL
JUYHOCIU

1.1 CoBpemeHHOe 0OILIECTBO B YCIOBHX TiobOanu3anuu U uHpopmaTuzauuu. OCHOBHbBIE STalbl
Pa3BUTHS TICUXOJIOTHH

1.2 OOuiee NOHATUE O TUYHOCTH.

1.3 CouuanbHble U ICUXOJIOIMUECKUE TEXHOJIOIMH CaMOOPraHU3aIMK U CAMOPA3BUTHSI IMYHOCTH.

1.4 KorHuTuBHBIE MTPOLIECCHI TUYHOCTH.

1.5 OyHKIMOHAIBHBIE COCTOSHUS YeIoBeKa B Tpyae. CTpecc U ero mpoQuiiaKkTuka.

1.6 Tlcuxonorus npodeccnoHalIbHON 1eATENbHOCTH.

Pazoen 2. Iloznasamenvrule npoyeccol

2.1 OcHOBHBIE ATalbl Pa3BUTHUS CyOBEKTA TPY/IA.

2.2 TpynoBas MOTMBALMS U YAOBJIETBOPEHHOCTh TPYAOM.

2.3 llenenosiaranue U IIaHUPOBAHKUE B MPOPECCUOHAIBLHOU 1€ TEIBHOCTH.

2.4 TlpodeccuonanbHasi KOMMYHUKALUS.
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2.5 Ilcuxoisiorust KOHQIUKTA.

2.6 Tpynosoii kosuiekTuB. Ilcuxosiorus cOBMECTHOTO Tpyaa.
2.7 IlcuxoJiorus ynpaBJiIECHHUs.

OO611ee KOJIMYECTBO Pa3/IeiioB 2.

4 O0beM yueOHOM TMCHUTTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,94 34,0 25,5
Jlexkun 0,94 16,0 12
[TpakTnueckue 3anstus (113) 0,5 18,0 13,5
CamocrosiTeJibHAas paboTa 1,06 38,0 28,5
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,06
CaMOCTOSATETFHOE U3YUYCHUE PA3JICTIOB JUCITUTIINHBI 37,8 28,35
Bua konTpoJs: 3aver

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«MHCTpYyMeHTaJIbHBbIE MeTO/bI MCC/IeI0BAHUS] B XMMHYeCKOI TeXHOJIOTHID)

1 Heab aucuMmIuHbl — OOy4YyeHHE CTYJIEHTOB MarucTpaTypbl 3HAaHUSM, YMEHHUSIM W HaBbIKaM
MPUMEHEHHS] PA3IUYHbIX METOJOB HCCIEJOBAaHUS MaTepUaOB AJIEKTPOHUKA U (OTOHUKH, a TaKxKe
3HAKOMCTBO C COBPEMEHHBIM OOOpyIOBaHHMEM JUISl XapakTepu3alMd M  KOHTPOJIA  KadyecTBa
MOHOKPHUCTAJNINYECKUX U HAHO-CTPYKTYPUPOBAHHBIX MATEPUAIOB U IJICHOYHBIX CTPYKTYP TEXHUYECKOTO U
IOBEJIMPHOTO Ha3HAYEHUSI.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YUAIOLIUIICA 10JI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-

2.7; OIIK-2.8.

3nams:

— TEOpEeTHYECKHE OCHOBBI U KJIacCU(UKALIMIO METOJ0B aHaIn3a, 00JIaCT UX IPUMEHEHUS,
— YCTPOWCTBO M (PYHKLHOHAJIbHBIE BO3MOKHOCTH 000PYI0BaHNUs, UCIIOJIB3YEMOTO JUIsl aHAJIN3a,
— TpeboBaHMUsl, IPEABbSBIAEMbIE K 00bEKTaM HUCCIIEI0BaHUM, 0COOEHHOCTH MOITOTOBKU 00Pas31oB,
—  OrpaHMYEHMs, HaKJIaJbIBa€Mble Ha KCIOJb30BAHHUE METOJOB, TOYHOCTb H3MEPEHUS
XapaKTEepUCTHK MaTepuaia JUisl KakJI0ro MeToa.
Ymemo:
- BBIOMpPATh METO/IMKY MPOBEJECHHS HAYYHOTO UCCIIEIOBaHMUS,
- 00pabaTbIBaTh FKCIIEPUMEHTAIIbHBIE JaHHBIE,
- AHAJIM3UPOBATh PE3YIbTaThl HAYYHBIX HCCIEIOBAHUM.

Braoemy:

— HaBbIKAMHU MHCIOJB30BAaHUS METOJOB aHalIM3a JUISl PEUIeHHs] MPaKTUYECKHX Hay4dHO-
UCCIIEIOBATENIbCKUX 33124

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszgea 1. Macc-CrieKTpOMETpUYECKUI aHAJIN3.

Obmas cxema merofa. Buapsl monnzanuu yactuu. CpaBHEHHE Pa3/IMYHBIX TUIIOB MacC-aHaJIU3aTOPOB
(MarHUTHBIA, KBaJAPYIOJbHBIN, BpPEMS-NIPOJETHBIN, C HMOHHO-UUKIOTPOHHBIM pe3oHaHcOoM). Macc-
CHEKTpPOMETpHs ¢ UHAYKTUBHO-cBs3aHHOMU miazmoil (MCII-MC). baok-cxema HCII macc-cniekrpomerpa u
Ha3Ha4YeHHe ero oCHOBHBIX cucteM. [IpobomoaroroBka miust MCII-MC. OcoOeHHOCTH KOJIMYECTBEHHOTO
aHayin3a: KaJIuOpoBKa, BHYTPEHHMM CTaHAApT, CTaHAapTHas JJ00aBKa, MH30TOMHOE pa30aBicHUE.
Nnrtepdepenuu B UCII-MC u cioco0b! ux ycrpanenus. Bo3amoxHocTu MeTo1a 1 00J1acTH MPUMEHEHUS.

Paznen 2.. Metobl n3ydeHus CTPYKTYPHBIX JIeTalleld pa3HOro MaciTada.
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DneKTpoOHHAss MUKPOCKOMHUA. YCTPONCTBO U pa3pelaromas CriocCoOOHOCTh 3JIEKTPOHHOTO MHKPOCKOIIA.
[IpocBeunBaromass  d7eKTpoHHAss  MHUKpockomusi. OCOOEHHOCTHM  MOATOTOBKH  OPTaHMYECKHX |
HEOpPraHMYecKUx 00pasloB: cpe3bl, MICHKU ((osbru), CyCHEH3UH, PEIUIMKH, MHOTOCIONHBIE 00pa3libl.
CriocoObl MOBBIIIEHUS] KOHTPACTHOCTU M300paxenus. [Ipumeps! n3oopaxkenuil. JlocTOMHCTBA U HEAOCTATKU
Metona. Ckanupyromiasi (pacTpoBasi) 3JIEKTpOHHAs MHKpOockomus. Cxema MpoIEeCCOB, MPOTEKAIOMUX B
oOpa3le mnpu ero B3aUMOJECHCTBUM C 3JEKTPOHHBIM IydykoM. Paspemiaromas cnocoOHOCTh MHKpPOCKOIIA.
@daxTophl, BIUAIOIIME HA BTOPUYHYIO SMUCCHIO 3J1EKTpOoHOB. TpeboBaHus, mpeabsaBiseMble K oOpa3lam.
[Tpumepsl nzoOpakenuil. Pasnuuus B QopmMupoBaHUU H300paKEHUN MPOCBEUMBAIOIIMM U PaCTPOBBIM
MUKpOCKOTIOM. JloCTOMHCTBA M HeNOCTaTku Metoja. llpenmyiecTtBa pacTpoBOro MHUKPOCKONA IO
CPaBHEHMIO C IPOCBEYMBAIOIIMM. TyHHeNIbHas cKaHHpyomas MHUKpockonus. llpupona TyHHEIBHOrO
spdekra. VYCTpOICTBO U OCHOBHbIE XapaKTEPUCTUKU TYHHEIBHOIO MHUKpockona. JlocTOMHCTBA U
HenocTaTKu Metoda. [IpuMepsl m3o0paxeHnuid. ATOMHO-CHIIOBAsE MUKpOCKomus. B3anmoseincTBue aToMOB
3oHma U oOpasma. [lorenmman Jlennapma-/[xonca. IlpuHIMOD W pexuMbl PabOTHI ATOMHO-CHIIOBOTO
Mukpockona. biok-cxema wmeroma. IloaroroBka o0pas3moB. Bo3moxuocT wmetona. JlocTomHcTBAa 1
HegocTaTku Metoa. [IpuMepsl n300paxeHuid.

Pasnen 3. DnexkTpoHHO-TTapaMarHUTHBIN pEe30HAHC.

[TapamaruutHbie yactuubl. Kinaccuueckast teopus DI1P. MarHuTHblif MOMEHT 4acTULIbl, HTPUYUHBI €TI0
CYLIECTBOBAHUS, €ro MPOEKUUU. DHEprus 4acTHIlbl B MarHUTHOM mosie. KBanroBas teopus DOIIP. Dddekr
3eemana. Bunpl cnextpoB OIIP. OcHoBuble mapametpbl cnektpoB OIIP u uupopmaius, KOTOpyO OHH
HecyT. MHTeHCHMBHOCTH, (opma U IIUPUHA PE30HAHCHOM JHHUHU. PaAKTOp CHEKTPOCKOIUYECKOTO
paciuersieHusi. KoHCTaHTbl TOHKOM U CBEpXTOHKOM CTpykTyphl. [Ipumepst cnekrpos DIIP. OGopynoBanue
g OIIP cnekrpockonuu. biok-cxema panunocnektpomerpa. Bo3mokHOCTH MeTo1a. SAepHbIif MarHUTHBIH
pezonanc. KBanrtoBas Teopuss SAMP. UYactuupl, npumensemble B crnekrpockonuun SMP. OcHoBHble
napameTpsl crektpoB AMP u nndopmanys, KOTOpY0 OHM HECyT. XUMUYECKUI CIBUT. MyNbTUIIIIETHOCTb.
Koncranra cnuH-cnmHOBOrO B3aumozenctBusa. Iliomane curnana peszonanca. IIpumepsl CHEKTpPOB.
[TonroroBka o6pasnoB. Buael SMP-cnekrpockornuu. brok-cxema SMP-cnektpomerpa. Bo3moxHOCTH
METOJa.

Pa3nen 4. KonebarenbHasi CIEKTPOCKOIUSI.

KomM0OunammonHoe paccessnue cseta. [IpuHIMIBI 1 BO3MOXKHOCTH MeTo1a, o0opynoBanue. CTOKcoBa U
aHucTokcoBa oOmactu. KBaHTOBass U  KjlaccMYecKas TpPAaKTOBKAa KOMOMHAIMOHHOTO  PAacCEsHHUS.
XapakTepuCTUKU JIMHUNW — TMOJIOKEHHE, IIMPHHA, Mojspusanus. TpyaTHOCTH 3KCHEPUMEHTa, BIUSHUE
JIOMUHECUEHIIMM  BellecTB.  Tumbl  KojeOaHMH  —  CHUMMETPUYHOE,  AHTUCUMMETPUYHOE U
MIOJIHOCUMMETPUYHOE, BaJIEHTHOE U AedopmarimoHHoe. Bripoxkaennbie konedanus. [loaHoe kosebarensHoe
npenacrasieHue. [IpuMensiemble nazepbl M reoMeTpun paccesHus. DOHOHBI, MarHOHbI U MOJSIPUTOHBHI.
Buemnue u BHyTpeHHUE KojeOaHus, TPYNIUPOBKUM B KpucTtauiax. bosonsblii nuk. MccienoBanue c
nomouneio KPC nonumopdusma, Gpa3oBbix nepexojoB, KpUCTALIM3aUUU aMOPPHBIX Ted. CIeKTpOCKOMHS
nHppakpacuoro noryomieHus. Cesa3p crnektpoB UK mornomenuss 1 KPC. AxtuBubie B UK u KP nunun.
[ToaroroBka o6pazuoB g KP u UK. UK-®ypse ciekTpockonus.

Paznen 5. JlroMuHECHEHTHAS. ONTUYECKAs! CIIEKTPOCKOIIHS.

CriekTphl JIOMUHECHEHIMU. MeXaHU3Mbl JIIOMHUHECHEHIUU. XapaKTEPUCTUKH CIIEKTPOB — IIHpPUHA
auHui. OJHOPOJHOE M HEOJHOPOJHOE YIIMpeHUe cHekTpaibHbIX JuHUM. O¢dext [lrtapka. CeueHue
JIOMUHECUEHIIMH, ceueHue ycuieHus. YpaBHeHue @yxrOayspa — JlamenOypra. Kuneruka
moMuHecueHuu. [IpencraBienre KuHeTHUYECKUX 3aBUCUMOCTel. PacueTHoe BpeMs KHU3HU BO30YKIEHHOTO
cocTosiHUs. BinsHMe HA KUHETUKY IIPOLECCOB IMOTJIONIEHUS U3 BO30YKIEHHOTO COCTOSIHMSI, al-KOHBEPCHH,
Kpocc-peliakcaiuu, koomneparuBHoro deoduoBckoro mporecca. CenektuBHas crieKTpockonus. CrneKkTpbl
BO3OYKICHUS JIFOMUHECUEHIINN. CriekTpbl OTPAKEHUSL. Crextpsl ($OoTONIPOBOAUMOCTH.
CriekTpoQuIroOpUMETPHI.
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4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 2 68 51
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKH 0,5 17 12,75
Jlexinm 0,5 16 12
[TpakTnueckue 3anstus (113) 0,5 18 13,5
Jlaboparopusie padots! (JIP) 1 34 25,5
B TOM uucIie B (popme NpaKTUYECKON MOATOTOBKH (npu Haiuyuu) 0,5 17 12,75
CamocrosiTesibHasi paboTa 2 76 57
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
2
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETI0B AUCHUIIIIMHbI 75,8 | 56,85
Bujx koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3a4er

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CoBpeMeHHOE TEXHOJIOTHYeCKOe U annapaTrypHoe ogopmiieHUe MPOLEecCOB XUMHUYECKO
TeXHOJIOT UMD

1 Heap AucuMnJMHbI — JaTh CTyJEHTaM 3HaHUS 00 OCHOBHBIX KOMIIOHEHTaX OCHOBHBIX CpPEICTB
IIPOM3BOJICTBA BBICOKOUMCTBIX BEHIECTB M H3JIENUHA 3JEKTPOHHON KOMIIOHEHTHOM 0a3bl, a Takke Kypc
npecieayeT Leidb J1aTh CBEIEHUS O METOJaX MPOEKTUPOBAHMSI YHCTHIX MOMEILIEHHUH, BKIIOYash CHCTEMBbI
BO3/lyX000OMEHa, OYHUCTKU  BOJBI, HNOJrOTOBKM  JKUJKUX  pPEaKTUBOB, X0JI0JOCHAOXKEHMUS,
SHEproro0ecreyeHusl. .

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICH 10JI7KEH:

Obnadams CIENYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-

3.10; OIIK-3.11.
3namo:

- COBpCMCHHBIC TCHACHINU pa3BUTUA XUMHYECKOH IMPOMBIINIJIICHHOCTH.

- TexHoMOrMUECKNE OCHOBEI opraHusalivii COBPEMCHHBIX XUMHWYCCKUX ITPOU3BOACTB U HOMGHIGHI/Iﬁ
B 00JIaCTH 3JIEKTPOHUKU U (DOTOHUKH.

— CoBpemeHHbIE TpeOOBaHUS K annapaTypHOMY O(OPMIIEHHUIO MPOLIECCOB XUMHUECKON TEXHOJIOTHU
B 00J1aCTH MPOU3BO/ICTBA BHICOKOYUCTBIX MATEPHANIOB JJIsl (POTOHUKU U DJIEKTPOHUKHU.

— Texuonoruueckue u OSKCIUIyaTallMOHHbIE TpeOOBaHMUS K OOOPYIOBaHHMIO ISl MPOM3BOJACTBA
BBICOKOYHMCTHIX MAaTEPUAJIOB U M3ACTINNA (POTOHUKH U SJIEKTPOHUKH.

Ymemo:

—  @opmynupoBaTh TpeOOBaHHUS K TEXHOJIOTMYECKOMY M almapaTHOMYy O(OPMIIEHHUIO IPOLECCOB
XUMUYECKON TEXHOJOTUH MAaTePUaJIOB sl (OTOHUKHU U SIEKTPOHHKHU. .

— OuenuBath 3)PEKTUBHOCTh pa3padaTHIBAEMBIX M CYIIECTBYIONIUX XHUMHKO-TEXHOJIOTUUYECKHUX
MIPOLIECCOB MOJIYYEHUS MaTEPHAIOB U U3ACIUN (OTOHUKHU U SJIEKTPOHUKH.

—  OcymiecTBisATh BEIOOP 000PYI0BAHUS I TEXHOJIOTHIECKUX MPOIIECCOB C YIETOM XHMHUYECKUX U
(U3UKO-XMMUYECKUX CBOMCTB NepepadbaThIBa€MbIX MaTepUasoB.

— CocCTaBisTh TEXHOJIOTHYECKHE CXEMbl W ONTHMHU3UPOBATH B COOTBETCTBHH C COBPEMEHHBIMHU
TpeOOBAaHUSAMH  CHUCTEMBl  BOJOCHAOXKEHHWS, XpaHEHUS YUCTBIX Ta30B, IPOU3BOJCTBO
BBICOKOYHMCTHIX BEIIECTB.

Bnaoemuv:

— HWudopmanmeit 0 COBpEMEHHBIX TEHICHIMAX B alllapaTHOM OCHAIIEHUHW COBPEMEHHBIX

MPOMBIIIJICHHBIX TOMEIICHUH | JIA0OpaTOPUHM JJIsi HW3TOTOBJICHHS PA3IMYHBIX MPUOOPOB
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AJIEKTPOHUKU U (OTOHUKHU.

— HaBbikamu pa3paboTKU COBPEMEHHBIX MHHOBAIMOHHBIX XHMHUKO-TEXHOJIOTMUECKUX IPOLECCOB,
BKJIIOYasi OCHOBHBIE TpeOOBaHMS K amnmapaTHOMy OGOPMIICHHIO U MOJJIEPKAHUIO IMPOLIECCOB
XUMHUYECKON TEXHOJIOTHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paszpen 1. KoHCTPpyKIIMM YHCTBIX TOMeEIEHH I
KoHcTpyKkiimoHHble MaTeprasbl U TEXHOJIOTUU UX IPUMEHEHHSI B CO3JJaHUH YHUCTBIX MIOMELICHUM
TexHoI0rus MITH030B JIs YUCThIX TOMEIEHUN
TexHomorusg OOKCOB UISI YUCTHIX [TOMEIEHUHA
Paznen 2. CucreMbl Bo31yxXo00ecneyeHUsI B YUCTHIX MOMeIIeHU X
LlenTpanpHble U MPELM3UOHHBIE KOHIUIIUOHEPHI.
BrITsDKHBIE BEHTUIIATOPHI U CKPYOOEPHI.
OWIBTPOBEHTUIISIIUOHHBIE MOIYIIH.
Pa3nen 3. Cucrembl X0,1010CHA0KEeHUA
Yuinepsl BOJO- ¥ BO3AYX0O0XJIaKIaeMbI€.
KommpeccopHo-KkoHAEHCATOPHBIE OIOKH.
I'pagupHu cyxue u MOKpBIE.
Pa3nen 4. Cucrembl NpOM3BOACTBA M XPAHEHHMS YUCTHIX Ia30B
DNEeKTPOIU3EPHI.
I'enepartopsl.
ANCOpOLIMOHHBIE PECUBEPHI
OcymuTenu u GUIbTPHI.
Kpuorennsie pezepByapbl
Bosgymneie ucnapurenu, Kpuocenapatopsl
Kpuorennsie Hacocbl ¥ TPyOOTIPOBOIbI
["a3o0anonHble mKadbl, ra30Bble MaHEIH, Fa30pacIpeeUTeIbHbIe HIKa(bI
CucremMbl cMelIeHHs ra30B U apoB
OwibTpsl U GuIIbTpYIOLIKE COOpKU. OUUCTUTENHN, Ta30MOTIOTUTENH, TUPDY30PbI
Ckpy06epsl
TpyOorpoBobl U apMaTypa Jjisl YUCTHIX Ta30B
Paspnen S. HesaBucuMble JHepreTu4ecKue yCTAaHOBKH
Jlu3enbHble ¥ ra30Bble SHEPrOCTAHIINN
Korenepannonubsie yCTaHOBKU
ANCcopOLMOHHBIE XOJIO0UIbHbIE YCTAHOBKU
CraTuueckrie HCTOYHUKH Oecriepe0oHOro NuTaHus
JluHaMHuecKue NCTOUYHUKH OecriepeOOHHOTO MUTaHUS
Pa3znen 6. BononoaroroBka v moAroToBKa :KUAKHX XUMHKATOB
CraHuuu NoJAroTOBKU JEMOHU3UPOBAHHOMN BO/IBI
BricokouncTeie kiananbl, GUTUHTUA U TPYOOIIPOBO/IBI 1711 CBEPXUHUCTOM BOJIbI
Jlo3upyroine Hacochl, GUIbTPbI, KOHTPOJIEPHI, AHATU3ATOPHI ISl CBEPXUUCTON BObI
EMKkocTH 17151 4McTOM BOJBI U XUMUYECKUX PEAKTHBOB
[xadb! IpUTrOTOBIEHUS U [101aYU YUCTHIX XUMUYECKUX PACTBOPOB U CYCIIEH3HM
Hkadsr cOopa u ynaneHust orpabOTaHHBIX XMMHUYECKHUX PACTBOPOB
CucreMbl KOHTPOJIS YTEUKH JKUJIKUX XUMUKAaTOB
BricokouncTeie KilanaHbl, AMaparMeHHble HACOChI, PACX0A0MEPbI, U3MEPUTEIH 1aBJICHUS, PUTUHTH.
4 O0beM yueOHOM TMCUMILTUHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1.5 50 37.5
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Jlexmm 0.5 16 12
[TpakTnueckue 3anstus (113) 1 34 25.5
CamocrosiTesibHasi paboTa 1.5 57.8 | 43.35
KonTakTHas camocrositenbHas pabota - 0.2 0.15
By MTOroBOro KOHTPOJIs: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«OnTuMu3anus XUMHKO-TEXHOJOTHYEeCKUX MPOLECCOB»

1 Heap aMcOMIIMHBI — TIOJy4YeHHE O0a30BBIX 3HAHUKW O METOJAX ONTHMHU3ALNH XHUMHUKO-
TEXHOJIOTHYECKUX IPOLECCOB U MPUOOPETEHUE ONBITa UX MPUMEHEHMs JUIsl PEIICHUs ONTUMHU3ALMOHHBIX
3aJla4, B YaCTHOCTHU C MCMOJIb30BaHUEM aBTOMATU3UPOBAHHOM CUCTEMbI KoMIbIoTepHON MaTemaTuku (CKM)
MATLAB, a Takxe OBJIaJICHHE C €ro MOMOUIbI0 MPAKTHUKOW KOMIIBIOTEPHOTIO MOJEIUPOBAHUSA CHUCTEM
XUMHUYECKON TEXHOJIOTHH C PELICHUEM 3a/1ad aHAIN3a, ONTHMHU3ALMN U CUHTE3a XUMHUKO-TEXHOJIOIMYECKUX
npoueccoB (XTII) u cucrem (XTC).

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4

3names:

- HEPAPXUYECKYIO CTPYKTYPY XUMHUKO-TEXHOJOTUYECKHUX IIPOLIECCOB U METOIMKY CUCTEMHOTO aHaIn3a
XUMHUYECKUX MPOU3BO/ICTB;

- METO/IbI KOMIIBIOTEPHOT'O MOJEIMPOBAHNS XUMHUKO-TEXHOJIOTUYECKHUX ITPOLIECCOB;

- YUCJIEHHbIE METO bl BBIUMCIUTEILHON MaTEMaTHKH JUIsl pealn3ali Ha KOMIIbIOTEpax MOJIENed XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB;

- c110COOBI MPUMEHEHUS] KOMITBIOTEPHBIX MOJIEIEH XUMHUKO-TEXHOJIOIMUECKUX MPOIECCOB Ui PEIICHUS
3a/1a4 Hay4HBIX MCCIIEJOBAHUM, a TAK)KE 3a/1a4 aHAIN3a U ONITUMHU3ALNA XUMUKO-TEXHOJIOTHYECKUX CUCTEM;
- IPUHIUIBI IPUMEHEHUSI METO/I0JIOTUH KOMIIBIOTEPHOI'O MOAETUPOBAHUS IIPU aBTOMATU3UPOBAHHOM
MIPOEKTHUPOBAHUH U KOMIIBIOTEPHOM YIIPaBICHUH XUMUYECKUMU POU3BOACTBAMH.

Ymemy:

- TMpPUMEHSTh IMOJydYEHHbIE 3HAHUS IMpU PELICHUU po(ecCHOHANBHBIX 3a/a4  KOMIIBIOTEPHOTO
MOJIENTMPOBAHUS IPOLIECCOB B TEIMJIOOOMEHHUKAX U XUMHUYECKUX PEaKTOpax:

- pemiatb oOpaTHbBIE 3a]]aul CTPYKTYPHOH U MapaMeTpudecKoi uIeHTU(HUKALUU MAaTEMaTHIECKOTO
OTMCAHUS MTPOLECCOB XUMUYECKUX IIPEBPALIICHUI B peaKTOpax ¢ MEHIAJIKON U TpyOUaThIX peakTopax, a
TaK)K€ MaTEMaTHYECKOI0 ONMMUCAaHUs IPOLECCOB TEIUIONEPEIaut B TEIJIO0OMEHHUKAX;

- pemars IpsMbIE 3aJa4l KOMIIBFOTEPHOTO MOJEINPOBAHUS ITPOLIECCOB B PEAKTOPAX C MEIIAIKOW;

- pemiathb npsiMbI€ 3aJ1a4d KOMIIBIOTEPHOTO MOJEIMPOBAHUS [TPOLIECCOB B TPYOUAThIX peakTopax;

- pemarts 3a/1a4u ONTUMU3ALMH IIPOLECCOB XUMHUYECKHX ITPEBPAIICHUI B PEaKTOpax M IIPOLIECCOB
TeIUIoNepeiauy B TEII00OMEHHHUKAX.

Braoemy:

- METOJaMU NPUMEHEHHs CTaHAAPTHBIX MAKETOB MPUKIAIHBIX IPOorpaMM, B yacTHocTy naketa MATLAB,
JUIS. MOJIEJIMPOBAHMSI M ONTUMHU3ALIMU TPOLIECCOB B TEINIOOOMEHHMKAX, & TAaKKE€ B XMMUYECKHX PEaKTOpax
UJ€aIbHOTO TIepEMENINBAHUS U UEAIbHOTO BBITECHEHUSI.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpen 1. XapakrepucTuka 3a1a4 ONTUMHM3ALMHU NIPOLECCOB XUMHUYECKOH TEXHOJIOT UM,
Tema 1. Hepapxuueckas cmpykmypa npoyecco8 XUMU4ecKux Npou3eoocme, Uux _Mamemamuieckoe
MoOdenuposanue u_onmumuszayus. XUMUKO-TEXHOJOTUYECKUE CHUCTEMbl M HMX Hepapxuueckas CTPYKTYypa.
KomMmmbroTepHoe MozenrpoBaHuE XUMUYECKHX MPOU3BOJCTB. DTalbl MATEMaTUYECKOTO MOJAEIUPOBAHUS U
ontuMm3anuu. Pa3zpaboTka MaTeMaTHYECKOrO ONUCAHMS IPOLECCOB U aJIrOPUTMOB pacueTa XHMHKO-
TEXHOJIOTHYECKUX IpoueccoB. [Ipumenenne metogonoruu cucreMHoro ananmmiza u CALS-TexHonoruit mis
penieHus 3a1a4 MOJICTTUPOBaHUS M ONITUMM3AIMK B aBTOMaTu3upoBanHbix cuctemax AUC, CAIIP, ACHU,
AJIMC, ACY u ACOVII. IlpumeHeHue mNpUHIMIA «YEPHOTO SIIUMKa» HpPU MaTEeMaTUYECKOM
MOJIEIMPOBAHNH. MaTeMaTH4eCKOe ONMCAaHUE MPOLIECCOB, MOJACIUPYIOIINI aJIrOPUTM U PACUETHBINA MOJIEIb
XUMHUKO-TEXHOJIOTHYECKOr0 Ipouecca. BupTyanpHOe NpPOU3BOACTBO. ABTOMAaTH3MPOBAHHBIE CHUCTEMBI
MPUKIAIHON UHPOPMATHUKHU.
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Tema 2. Ocnoguble npuHyunbvl ONMUMUSAUUU CIAUUOHADHLIX U OUHAMUYECKUX NPOUECCO8 XUMUYECKOU
mexHono2uy. 3ajadyd ONTHUMAJIBHOTO MPOEKTUPOBAHUS U YIpPaBJICHUSA. AHANINU3, ONTUMHU3ALUS U CHHTE3
XUMHKO-TEXHOJIOTHYECKMX CHCTEM. OKOHOMHYECKHE, TEXHMKO-3KOHOMMUYECKHE M TEXHOJIOTHYECKUe
KpUTEpPUHU ONTHUMAJIbHOCTH XUMHUYECKMX IPOU3BOJACTB. BpIOOp KpuTeprueB ONTHUMAIbHOCTH (LEJIEBBIX
(GYHKIMI) 1 ONTUMUZUPYIOIIUX MTEPEMEHHBIX (PECYpPCOB ONTHUMU3ALMH). YHCIEHHbIE METOAbI OJTHOMEPHOU
¥ MHOTOMEpHOU ontummu3aiuu ¢ orpanudeHusiMu I-ro u Il — ro poga. Ctpykrypa mporpamm Ajis pelieHHs
ONTHUMU3AIMOHHBIX 3a1au ¢ nmpuMmeHeHneM nmaketa MATLAB, BBoa u BbIBOJ MHGOpPMAIMH, B TOM YHCIIE C
HCI0JIb30BAHUEM TEKCTOBBIX (PaitIoB.

Paszpen 2. OnTuMu3anus TUHIOBbIX XUMHKO-TEXHOJIOTHYECKHX MPOLIECCOB.

Tema 3. Anarumuyeckue memoobl onmumusauul XuMuKO-mexnojaocu4eCKux npoueccos.

HeoOxonumble M JOCTaTOYHBIE YCIOBUS JKCTPEMYMOB (DYHKIMI MHOTHUX TNEPEMEHHbIX.
KBaapartuunsie ¢dopmbl. ['paduueckoe mpeacTaBieHHe 3KCTPEMYMOB (YHKIHMH OJHOU H
IBYX mepeMeHHbIX ¢ mnpuMeHeHueM mnakera MATLAB. OmnpeneneHue ONTHMAalbHBIX
yCIOBUN MPOTEKaHUs OOpaTUMOM XMMHYECKOW peakuuu. AHalu3 ONTHUMAJIbHBIX YCIOBUMN
MIPOTEKAaHMs MPOCTBIX PEAKIUI B PEaKTOpax C MEIIAIKOW M 3KOHOMUYECKHM KpPUTEPUEM

OIITUMAJIBHOCTH.

Tema 4. Yucnenuvie memoovi _ooHomepHou onmumuzayuy. MeToapl CKaHUPOBAHUS, JOKaJIU3aLUU
MIEPEeMEHHONM M 30JI0TOTO CEUeHHUs, a TaKKe C OOpaTHbIM IepeMEeHHbIM MmaroM U yucen dubonauym.
CrangaptHas ¢yukuus MATLAB s onpenenenuss MUHMMYMa (YHKIIMM OJHOW nepeMeHHol — fminbnd.
Pemenune anreOpandyeckux M TPAaHCUEHACHTHBIX YpPaBHEHUH C MPUMEHEHUEM CTaHIAPTHBIX (YHKIHUU
MATLAB - roots u fzero coorBecTBeHHO.

Tema 5. Yucnennvie memoodvl MHO20MepHOU onmumuzayuy. MeToapl HYJIEBOro, IEpBOr0O U BTOPOTO
nopsiika. PemieHue 3aay ONTUMHU3aLUU TPOLIECCOB, PEIICHHS CHCTEM HEJIMHEHHBIX YpaBHEHUH U
anmnpoKCUMAalLlMU JAaHHBIX ¢ MpuMeHeHneM crtangaptHoil ¢pynkuuun MATLAB fminsearch. Pemenue 3anau
anmnpokcUuMaluil GyHKIUNA MHOTOUYIEHAMU MPOU3BOJIBHON CTENEHU C MPUMEHEHHUEM CTaHAAPTHOU (PYHKLIHMU
MATLAB — polyfit, a Taxxe pemieHus: cucTeM JIMHEHHBIX aareOpanyecKux ypaBHEHUN METOJ0M 00paTHOM
MaTpHIIbl C UCHOJb30BaHuEM cTaHaapTHoll pynkuun MATLAB — 7(-1). Pemenue cucrem oObIKHOBEHHBIX
g depeHnnanbHbIX YpaBHEHUH ¢ mpuMeHeHneM ctanaapTtHbix Gynkuuit MATLAB — ode45 (45 — Homep
KOHKPETHOTO METO/Ia) WJIM JJISl )KECTKUX CUCTEM - TeX ke (PyHKUUM ¢ 100aBIeHUEM OJHOIO U3 CHMBOJIOB t,
tb win s(B 3aBUCUMOCTH OT CTETIEHU KECTKOCTU CUCTEM).

Paznesn 3. OnruMusanusi mpoueccoB B KacKaje IMOC/IeI0BaTelbHbIX M NapaljieJbHbIX aNnapaTos
XMMHMYeCKHX MPOU3BO/ICTB.

Tema 6. Onmumuszayus npoyecco8 6 Kackade Nnocie008amenbHblX U NApalielbHblX _annapamos _ C
02PAHUYEHUAMU 8 8UOe PABEHCME C NpUMeHeHuem memooa muodxcumenel Jlacpanica. IToHATHSA yCIOBHOTO
JKCTpEMyMa M HEONPENECIEHHbIX MHOXUTeNnen Jlarpawka. BbIBOJ COOTHOMIEHWMH [UIi ONpPENCIICHHS
skcTpemyma ¢yHkuuu Jlarpamxka. OnTUMallbHOE pacHpelielieHHe IOTOKa ChIPbsi MEXIY MapajljielIbHO
paboTarouumu  anmnaparaMi. OnNTHUMH3aIUs [OCJIEJOBATENbHBIX MHOTOCTAUIHBIX IMPOLIECCOB METOJIOM
HEOIIPEACIICHHBIX MHOXKHUTENEN Jlarpanxa.

Tema 7. Ilpunyun Ounamuuecko2o npozpammuposanus u_e2o zpaguueckas uinrocmpayus. IloctaHoBka
3ajaud  AMHaMuyeckoro nporpammupoBanus ([AII). Marematuueckas ¢GopmynupoBKa INpHHIMUIA
MakcuMmyma bemnmana. Pemenne kKoMOMHATOpPHOM 3aJaud O KOMMMBOSDKEPE METOJOM JIMHAMUYECKOIO
[IPOrpaMMHUPOBAHMUSL.

Tema 8. Onmumusayus npoyeccos 8 Kackaoe nocied08amenbHblX annapamos memooom OUHAMUYECKO20
npocpammuposanus. BbIBOJ COOTHOIIEHUN AJis pelIeHUs 3a7ayd MHHUMM3ALMK CyMMAapHOTO oObema
KacKaJia MocieI0BaTelbHbIX XUMUUYECKUX PEAKTOPOB, B KOTOPHIX IIPOTEKAET MPOCTEUIIasi peaKus epBoro
nopsinka. I'paduyeckoe  pemieHue 3agauyd  JAMHAMHUYECKOrO0  MPOTrpaMMHUpPOBAHUS I Kackajda
MIOCJIEIOBATEIBbHBIX PEAKTOPOB, B KOTOPBIX IMPOTEKAET NMPOCTENIIas peaklusi BTOPOro Hopska.

Paznen 4. TexHonormyeckass ONTHMHM3AIUSI MPOLECCOB XHMHYECKHX TMPOM3BOJACTB MeTOI0M
HeJIMHEeHHOr 0 MPOrpaMMHPOBAHMS.

Tema 9. Onmumuzayus npoyeccos XuMuYecKkou MmexHoIo2uu O _0etcmeyrowux npou3eoocme npu
U3BECINHbIX __ 3HAYEHUAX _ KOHCMPYKYUOHHbLX __napamempos. DopMyaupoBKa 3aJaud  HEJIUHEHHOTO
nporpammupoBanus (HJIII) ¢ orpanuuenussmu I — ro um Il — ro pona. Pemenue 3amaun HIJIII c
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npuMeHeHreM crtaHgaptHod @ynkuuun MATLAB — fmincon. Omnpenenenue onTUMaibHOTO BPEMEHH
peObIBaHUS B PEAKTOPE MCATLHOTO MEPEMEIINBAHUS U NEPUOJUUECKOM PEAKTOPE, B KOTOPBIX NMPOTEKAET
IIPOCTEMIIAsT NTOCIIEIOBATENbHAS PEAKIUA, a TAKKE ONTHUMAIBHONW TEMIIEPATYPHI - B PEAKTOPE HJICATBHOTO
NepeMEeINBaHUS ¢ IpoCTeiiell 00paTuMoi peakuuen

Tema 10. Onpedenenue OnmMuManbhblX 3HAYEHUN KOHCHMPYKUUOHHbIX NAPAMempo8 Npu npoekmuposaHuu
Xumuyeckux _npouzeoocme. DopmynupoBka 3ajaud  HenMHEWHoro mnporpammupoBanus (HJIID) ¢
orpanuueHussiMu | — ro u Il — ro pona. Pemenue 3amaun HJIII ¢ nmpumeHeHueM cTaHmapTHOM (pyHKUIUU
MATLAB - fmincon. Pemenue 3agauud ONTUMAIbHOIO NPOEKTUPOBAHUSA TEIMIOOOMEHHUKA THIIA
«CMEIICHNE-CMEIICHUE» C TEXHUKO-DKOHOMHYECKUM KPUTEPUEM ONITUMAIBHOCTH.

Paznen 5. DxoHoMMYeckassh ONTHMM3ALMSA IPOU3BOACTBEHHBIX IPOLECCOB MeETOJOM JIMHEHOIo
NPOrpaMMHPOBAHHUS.

Tema 11. Onmumusayus npouzeo0cmeda _u30eiuli npu _02PAHUYeHUAX HA U320MOGNEHUe KOMNIAEKMYIOUIUX
Odemaneu. DopMynupoBKa 3amaud JuHeHHoOro mnporpammupoBanus (JIII) u ee reomerpuueckas
uHTepnpeTanus. Yciosus coBmecTHocTH 3amaun JIII. Ananu3 3-X BO3MOMKHBIX BapHaHTOB pELIECHUM.
I'paduueckoe pemenune 3amaun JIII. Pemenne konkperHoil 3amaum JIII ¢ mpumeHeHueM cTraHgapTHOMN
¢yukun MATLAB — linprog.

Tema 12. Onmumanvhas opeanu3ayus npouzeoocmed npoOYKYUU HPU OCPAHUYEHHbIX 3aNacax Cblpbsl.
®opmynupoBKa 3afauu JuHeHHoro mnporpammupoBanus (JIII) um ee reomerpuueckass HMHTEpIpETALIMS.
VYcnosust copmectHocTH 3aaa4yu JIII. Ananu3 3-X BO3MOKHBIX BapuaHTOB peuleHui. I'paduueckoe pemenue
3anauu JIII. Pemenne konkpernoit 3agauu JII1 ¢ npumenennem cranaaptHoi pyukuun MATLAB — linprog.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,42 51 38,25
Jlekuuun - - -
[TpakTueckue 3anstus (113) 0,94 34 25,5
Jlaboparopusie padots! (JIP) 0,48 17 12,75
CamocrosiTeJibHAs padoTa 2,58 93 69,75
KonTakTHas camocrositenbHas pabota 0,2 0,15
2,58
CaMOCTOSATENbHOE N3YUEHHUE PA3/I€I0B AUCHUIIIMHbI 92,8 69,6
Buja nToroBoro KOHTpoJIsi: 3auer

5.2 IncuunjauHbl 4acTu, GopMHpyeMOii y4aCTHUKAMHU 00pa3oBaTe/IbHbIX OTHOLIEeHMII (00s13aTe/IbHbIE
BApPUATHBHbIE JMCUMILIIHHbI)

AHHOTANUA pado4yeil MPOrpaMmMbl AUCHUIIMHbBI
«/lomoJIHUTEIbHBIE I[J1aBbl MATEMATUKI

1. Heap AUMCHMIUIMHBI - TOJIyY€HUE MPEACTaBJICHUNH 00 aKTyalbHBIX MpOOJIEeMax HCIOJIb30BAHUS
CTaTUCTUYECKUX METOJOB B XHMHMHM M XHMHYECKOM TEXHOJIOTMHM, a TaKXe IPAKTUYECKas peaau3anus
OCHOBHBIX ITOJIXO/I0B K aHAJIM3y JAHHBIX C HCIIOJIb30BAHUEM BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB.

2. B pe3yabTaTe u3yyeHUs: JUCHUILIMHBI 00yYAIOLIUICA J0JI/KEH:
Obnadams CIeyONUMA KOMIIETCHITUSAMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:
[1K-2.1, I1K-2.2, TIK-3.3.
3HaTh:
- OCHOBHbIE MpPUEMBI U METOJbI OOpPabOTKM CTAaTHUCTHMYECKOM HH(OpMAIMU: pacuy€T BBIOOPOUHBIX
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XAPaKTEPUCTUK CIY4YalHBIX BEJIMYMH, HCIIOJIb30BaHUE CTATUCTUYECKUX THMIOTE3 Uil IIEpeHoca
PE3YNBTaTOB BHIOOPOUHOIO 00CIIE0BaHNS HA TEHEPAIbHYIO COBOKYITHOCTb;

- METOBI PETPECCHOHHOTO U KOPPEIALMOHHOTO aHAJIN3a;

- OCHOBBI JIUCIIEPCHOHHOIO aHAJIN3a;

- METO/Ibl aHAJIM3a MHOTOMEPHBIX JIaHHBIX;

- 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSALIYIOCS K TEOPETUYECKOMY ONMCAHUIO0 OCHOBHBIX MEPCHEKTUBHBIX
HaIpaBJIeHUH pa3BUTUS METOJ0B 00pabOTKH SKCIEPUMEHTAIbHBIX JAHHbIX;
Ymers:

- aHaJIM3UpPOBaTh U KPUTUYECKU OLIEHUBAThb COBPEMEHHbIE HAy4HbIE JIOCTMD)KEHHS B 00JIaCTH CBOMX
Hay4HBIX UCCIIEI0BAaHUI;

- MCII0JIb30BaTh MOJYyYEHHbIE 3HAHUS JIJIS pelIeHUs TPO(eCcCHOHANBHBIX U COLUAIbHBIX 3a/ay.
Brnapers:

- 0a30BOM TEPMHUHOJIOTHEH, OTHOCAILIEHCS K CTaTUCTHYECKON 00paboTke 3KCIEepUMEHTAIbHBIX
JAHHBIX;

- [IPaKTUYECKUMHU  HaBbIKAMU  OOpa0OTKM  CTaTUCTUYECKOW  MH(OpMAIMM € HUCIOJIb30BaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

- METOJIOJIOTUEN COBPEMEHHBIX HAy4HBIX MCCIEIOBAHWN, KPUTHUYECKOW OLIEHKOW IMOJyYEHHBIX
PE3yNbTaTOB, TBOPUECKUM aHAJIM30M BO3HUKAIOUIMX HOBBIX IPOOJEM B 00JaCTH XUMUU U XUMUYECKON
TEXHOJIOTUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Paszpnen 1. OCHOBBI MaTEeMATHYECKOM CTATUCTUKHU

OCHOBHBIE CTATUCTUYECKUE METO/Ibl aHAIM3a IKCIEPUMEHTAIbHBIX JTAHHBIX. THIIBI U3MEPUTEIbHBIX
mkain. [IpuMenenne WHGOPMAIIMOHHBIX TEXHOJOTHA i1 0O0pabOTKH pe3yabTaTOB JKCIEPUMEHTA.
[IpenBaputenbHas 00paboTka pe3y/lbTaTOB OKCIEPUMEHTA: IOCTPOECHHUE HSMIUPHUUECKON (YHKUIHMU
pacnpesenieHusi, THCTOrpaMMbl, KyMYJIAThI. [lofydyeHre cTaTUCTUYECKUX OLIEHOK PaclpeieseHus] BHIOOPKU.
CpoiictBa o1neHoK. ToueuHble oueHKH. VMHTepBaJbHBIE OLIEHKHM IMapamMeTpoB pactpenaeneHus. [Iposepka
cratucTuyeckux runores. OcHoBHbIE NMOHATUA. CxeMa npoBepku runote3. [IpoBepka runore3 o paBeHCTBE
JUCIIEPCUM, O PABEHCTBE MAaTEMAaTHYECKUX OKMAaHUU. [IpoBepka rumoressl O BUAE 3aKOHA PACIPENCIICHHS
o kputepuio x’>— IMupcona. IIposepka runoTes HemapaMeTPUUECKUMU METOIAMHU: KpUTepuii ManHa-YUTHH
u kpurepuil Bunkokcona. Beruucnenue BpiOopouHoro kosg¢uuuenta xkoppensuuu Ilupcona. Panrossie
ko3 urmentsr koppensiiun Cnupmena u Kengamna. OneHka 3Ha4UMOCTH KOA(G(OUIIMEHTOB KOPPESIIIH.

Pa3nes 2. CraTucTH4ecKue MeTO1a aHAJIM3A JAHHBIX

JIuCiepCUOHHBIM ~ aHAJINW3: TIOHATHUE JIUCIIEPCUOHHOTO  AaHalu3a, OCHOBHBIE OIPEACICHUS.
OpnodaktopHblii U JOBYX(GAKTOPHBIA TUCHEPCHOHHBIN aHanmu3. PerpeccuonHblii anHanu3. JluHeliHas
perpeccusi oT ojgHOro mnapamerpa. OLieHKa 3HAUUMOCTH KOI(QQPHUIIMEHTOB YpaBHEHUS PErpPEeCcCUU U €ro
azekBaTHOCTH. HenuueliHas perpeccus.

Pa3nea 3. CraTucruyeckasi 00padoTka MHOTOMEPHBIX JAHHBIX

[TonsiTHe 0 MeTOJaX aHaIM3a MHOTOMEPHBIX JaHHbIX. HazHaueHnue u kiaccuukanys MHOTOMEPHBIX
MeT0/10B. OCHOBBI KOPPEJSIIMOHHOTO M KOBAPUAILMOHHOTO aHajin3a. MHOTOMEpHBIN perpecCHOHHBII
aHayin3. MeToipl CHI)KEHUS Pa3MEPHOCTH: METOJI TJIaBHBIX KOMIIOHEHT U (akTOpHbIM aHanu3. OCHOBHbIE
MIOHATHS U MpPenosioxkeHus: ¢pakropHoro ananuza. Oommii aroput™. OCHOBHBIE 3Tarnbl (PAKTOPHOTO aHAIN3aA.
OcHoBHbIE MeTOABI Kiaccupukauuu. JIMCKpuMUHAHTHBIA aHanu3 OCHOBHBIE IMOHSTUS U IPEANOJIOKEHHS
JMCKPUMHMHAHTHOTO aHain3a. JIMCKpUMMHAHTHBIA aHAM3 KaK METoJ Kiaccudukanuu oobekToB. KinactepHsiii
aHann3. OOmias XapakTepuCTUKa METOJOB KJIAcTepHOro aHaiusza. Mepbl cxojictBa. Mepapxuueckuii
kiacTepHblii aHamu3. Meron k-cpeanux. Kpurepum kadectBa kiaccudukanuu. IlepcnekTuBbl pa3BUTHS
CTaTHUCTUYECKUX METO/10B 00pabOTKU IKCIEPUMEHTAIbHBIX IAHHBIX.

4. O0beM yueOHOMH TUCHMILTHHBI

Buj yae6noit paboThl Bcero

3E | Akan.u. | 3E | Actp. u.
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O01mas Tpya10eMKOCTb JUCHMUIJIMHbI 2 72 2 54
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 0,94 34 0,94 25,5
Jlexinm 0,44 16 0,44 12
[Tpaxtnueckue 3anstus (113) 0,5 18 0,5 13,5
CamocrosiTejibHas paboTa 1,06 38 1,06 28,5
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 1,06 37.6 1,06 28.2
JMCIUTUTHHEI

Bua koHTpoJisi — 3a4eT ¢ OlIeHKOM

Buj uTOroBOro KOHTpOJIs: 3ader c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AHCUUIIIMHBI
«AudopManiuoHHbIe TEXHOJOTMH B 00PA30BAHUMN

1 eab DMCHMIIMHBI — TOJrOTOBKA CTYAEHTOB B 00JacTH MH()OPMAILIMOHHOTO COMPOBOMKICHUS
HAay4yHOUM JeATeIbHOCTH, NPUBUTHE HABBIKOB CaMOCTOSTEIBHOIO IMOHMCKAa XMMHYECKON HHGpOpManuu B
Pa3IMYHbIX HCTOYHUKAX.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA J0JI/KEeH:

Obnadams ClenyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[1K-2.1, I1K-2.2, TIK-2.3.

3nams:

- OCHOBHBIE COCTAaBJIAIOIINE UH(YOPMALIMOHHOTO O0eCHeUeHUs MpoIecca CONMPOBOXKIACHUSI HAYYHOU
NESITeIbHOCTH, MOHSITHS U TEPMUHBIL;

- OCHOBHBIE OTE€YECTBEHHbIE U 3apy0eKHbIe HCTOYHUKHU PODUIbHON HH(POpMaLUK;

- 0011Me IPUHLHUIIBI [T0JTy4yeHus, 00pabOTKU U aHaIu3a Hay4YHOU HH(popMalny;

Ymemo:

- BBIJENATh KOHKPETHbIE HMH(POPMAIMOHHBIE TEXHOJIOIMH, HEOOXOIuMBbIE i HMH(OPMALMOHHOIO
oOecrnieueHns pa3IMvHbIX HAyYHbIX TOTPEOHOCTEH;

- Haxo uThb NpodUIbHY0O HMHPOPMALMI0O B pPa3jIMYHBIX OTEUYECTBEHHBIX U  3apyOexHBIX
MH(OPMALIMOHHBIX MACCHUBAX;

- 00pabaTbIBaTh U aHAJIU3UPOBATH JAaHHbIE C LIEJIBIO BBISBICHUS PEIeBAaHTHON MH(POpPMAIUH,

Braoemy:

- 3HAHUSIMM O COBPEMEHHBIX AaBTOMATHU3UPOBAHHBIX HH(POPMALIMOHHO-IIOUCKOBBIX CHCTEMAaX
(AUIIC), ux BO3MOXKHOCTSX, CIIOCO0aX B3aUMOJICHCTBHUS C HUMU;

- MPAaKTUYECKUMHU  HaBbIKaMU  HMH(MOPMAIIMOHHOTO  IOMCKAa €  I[OMOIIBIO  TEXHOJIOTHUM
TEJIEKOMMYHUKALMOHHOTO JIocTyna U HTepHET-TEXHOJIOT Ui

- OCHOBHBIMU NOJXOJaMH JUIsl aHajdM3a MOJYYEHHOW JAaHHBIX M HCIOJB30BAHUS UX B CBOEH
pohecCHOHANTBHOM JIeATETLHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Ocnosnvie nonamua u mepmunsl. I'ocyoapcmeennan cucmema Hay4Ho-mexHu4ecKoil
ungopmayuu. Hugpopmayuonnsvie uzoanus u bazvl oannoix.

1.1. O0mue cBeneHus, onpeneseHusi, MOHATHA B 00jacTH MHGPOPMALMOHHBIX TEXHOJIOTHI U
HH(pOpMaNMOHHBIX cucTeM. Paccesnue u crapenue nndopmauuu. Cnenuduka HHGoOpMaLMKU IO XUMUU U
xumudeckor texnosnoruu. Uudpopmanmonnsie cucremsl (MC) u undopmarmonnsie Texnonaoruu. CTpykTypa
n knaccupukanus WC. Otanbl pa3BuTHUS HMHPOPMALMOHHBIX TEXHOJOTUH. Buasl nH(MOpMamOHHBIX
texHosnorui. Mupopmanmonusie pecypcbl. ABTOMaTHU3MPOBAHHbIE MHPOPMAIMOHHO-TIOMCKOBBIE CHCTEMBbI
(AUIIC). [nanoroBbieé TMOMCKOBHIE CHUCTEMBI: OCHOBHBIC (DYHKIIMM W BO3MOXKHOCTH, CIOCOOBI JOCTYyIIA.
OcHOBHBIE ~ KOMIIOHEHTBl — TEJIEKOMMYHHKalMOHHOro jgoctyna Kk pecypcam AUIIC. Anropurm
MH(OPMALIMOHHOTO TIOMCKAa B pPEXHUME TeeaocTyna. BblOOp JeKCHYEeCKHX €IUHUL, HCIOJb30BaHUE
JIOTUYECKUX M MO3ULUOHHBIX orepaTopoB. HMHpopManmoHHO-MOMCKOBBIM s3bIK. Jlormka M crparerus
MIOMCKA.
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1.2. PedepaTuBHble :KypHajabl. OnucaHue OCHOBHBLIX CYHIECTBYWIIUX ©0a3 JaHHBIX.
PedeparuBubie xypHaibl: PedepatuBnbiii kypHan «Xumus», «Chemical Abstractsy. Crpykrypa,
yKazaTelld, alrOpPUTMbl Pa3NudYHbIX BUIOB moucka. ba3el manabix (bJ]). banku nanneix. CTpykrtypa,
¢GbyHKIMK, Ha3HauYeHue. Turbl 0a3 JaHHBIX U OAHKOB JIAHHBIX.

Pazoen 2. Hugopmayuonnvie pecypcet cemu Internet. Omeuecmeennvle UCHMOUYHUKU
UHpoOpmayuu nO Xumuu u CMEHCHLIM 001ACMAM.

2.1. AUIIC Bcepoccuiickoro HHCTUTYTa Hay4HOH U TexHu4eckoil nHgopmauuun (BUHUTH) u
AMIIC STN-International. OcuoBusie ba3br nanasix BUHUTH. [IpeameTHoe conepxanue U HaIOJIHEHHE.
Crpykrypa nokymentoB B bJI BUHUTU. UndopmanuonHo-nouckoBslil s3bIK. llonckoBas ctparterus.
NudopmannonHo-nouckosast cucreMa STN-International. OcobGennoctu AMIIC STN-International.
Opraau3zanusi ¥ BO3MOXKHOCTH Toucka. Pasmuuneie Buabl nmoucka: (STN-easy, STN Express, STN on the
Web u ap.).

2.2. Buapl HCTOYHHMKOB MWH(MOpPMAIMHA, MHHIAEKCHl HNUTHPOBAHUA, KJaaccupuKaTophbl,
TeMATU4YeCKHH MOMCK. 3HAKOMCTBO C OCHOBHBIMH BHJIAMHU HMCTOYHHUKOB HH(OPMAIMH: MOHOTpadu,
JyccepTaluy, aBTopedeparsl, CTaTbd, HATEHTH, JCTIOHUPOBAHHbIE PYKOIMUCH, TE3HMCHl KOH(epeHIuH,
ceTeBble MyOJMKAUMM, CTaHIApThl U T.M. OCOOEHHOCTH O(GOPMIIEHMSI CCHUIOK Ha JIaHHbIE HCTOYHHUKHU.
Ucnonw3oBanmne otedectBeHHbIx 0a3 nmanueix PI'b, I'TIHTB, BUHWUTU, PHB u nap. Mcnoms3oBanue
BO3MOXHOCTel 6ubnuoteku eLibrary. Unnekcel nutupoBanus. TeMaTH4eCcKuil MOUCK.

Pazoen 3. Hngpopmayuonnsie pecypcol cemu Internet. 3apyoexrcnovle ucmouHuKu UHgopmayuu no
XUMUU U CMEHCHBIM 001aCmAM.

3.1. O630p cymecTBYHOIIHX 3apy0eKHbIX HH(POPMANUOHHBIX HCTOYHUKOB B 00J1aCTH XUMHUH,
XMMHMYECKOH TEeXHOJIOTMH M CMEKHBbIX HayK. MHQopmaluoHHbIE HOPTaJbl U CAWTHl AJIEKTPOHHBIX
W3/IaHHI: CalT AJICKTPOHHBIX JKYPHAJTIOB AMEpPHUKAHCKOTO XMMHYECKoro oOmiectBa, moprtain Informaworld
m3natenbectBa  TAYLOR&FRANCIS, undopmanuonnsni nopran SCIENCE DIRECT wu3narenbctBa
ELSEVIER, nopranst uzgarenscts SPRINGER, WILLEY &SONS u nip.

3.2. HndopmaunoHnbie BoO3MOKHOCTH Science Direct u 3JeKTPOHHOI0O HM3AaAHUSA
AMEpPHKAHCKOI0 XHMHYeCcKoro odmecrBa. Science Direct: MOUCKOBBINM HMHTEpQeic, NOUCKOBBII f3BIK,
HAayKOMETpPUYECKHE (QYHKIMH, JOMOJHUTENbHbIE (QYHKUUU. OJIEKTPOHHbIE U3JaHUS AMEPUKAHCKOTO
XUMHUecKkoro oOmiectBa. OOmas xapakrepuctuka. MHPoOpManuoHHbIE W TMOUCKOBBIE BO3MOXKHOCTH.
[Tonsatue DOI. [TonckoBBIf S3BIK.

3.3. 3apyOexnble HH(POPMAIUOHHbIE CHCTEMbI arperaTopbl HayYHO-T€XHHYECKOM
uHopManuu. ArperaTopbl HaydHO-TeXHUYEeCKoW nHpopManmu Reaxys, Web of Science, Scopus, Google
Academy. Unnekcel nutrpoBanus. TeMaTUueCKHil MOUCK.

Pazoen 4. Hcmounuku namenmuou ungopmayuu.

4.1. OcHoBHbIe NOHATHS O00bEKTOB MHTE/LIEKTYaJlbHOW coO0cTBeHHOCTH. [loHATHE 00BEKTOB
MHTEJJIEKTyalIbHOM coOcTBeHHOCTH. [laTeHTHas noKyMeHTalus Kak WH(pOpMaIMOHHbIH MaccuB. OCHOBHbIE
MOHATUSA W oOmpeAesieHuss B obmactu mareHToBeneHus. OObekThl wm300pereHuid. IlaTenTHOE
3aKOHOJATENbCTBO. MexayHapoaHas narentHas kiaccudukanus (MIIK). I[Tatentsiit nouck. OcobeHHocT!
Y BU/JIBI [TOUCKA.

4.2. OreyecTBeHHble U 3apy0e:KHble ABTOMATH3UPOBAHHbIe HHGPOPMALMOHHO-TIOMCKOBBIE
CHCTEMBbI MATEHTHOH HHPopMauMu. XapaKTEpPUCTHKA, OpPraHHU3alus, BO3MOKHOCTH IOUCKA. bJ]
®enepanbHoro uHctutyra npombinuieHHON coOctBeHHOCcTH (PUIIC). CoctaB M BO3ZMOKHOCTH JIOCTYIIA.
Crpykrypa natentHoro npokymenta B bJ[. B/l Amepukanckoro natentHoro senomcta United States Patent
and Trademark Office (USPTO). CocraB B/l USPTO. Bo3moxHoctu noctyna. CTpykTypa NaT€HTHOIO
nokymenta B BJ[. BJI ESPACENET. Komneknus narentneix bJI ESPACENET. Bo3moxxnoctu mgoctyna.
Crpykrypa nareHTHOro 1okymeHTta B b/[. Buabl 1 BO3MOXKHOCTH MOKCKA.

Pazoen 5. Humepnem Kax mexHo102us u UHGOPMauuoHHbLIL pecypc.

5.1. AHTepHeT KakK TexHOJ0rusl. Vcroap30BaHNe TEXHOJIOTMH BEOMHAPOB B Y4EOHOM IpoIlecCe.
CoBMecTHas paboTa HaJl JOKYMEHTAaMU U OpraHU3allid COBMECTHOIO OHJIAMH MPOCTpaHCTBA JUIsl HAYYHOMU
pabotel. DddexT camoopraHuzanuu B TIOOATBHONW KOMITBIOTEPHOM CETH. XapaKTepUCTHKA COIHMATBHBIX
cereil. Ilonsatue o OGmorocdepe. Mcnonb3oBanue cucreM koHTposisi Bepcuil GiHub. Bunel momckoBbix
MaunH. CTpyKTypa U NPUHIUI padOThl TOMCKOBBIX MAILKH.

5.2. TlouckoBble cucTeMbl W JHIUKJIONeAUYeckue mnoprtanbl. [louckoBas cucrema Google.
[Ipuemsl noucka wuHpopmanuu. Cepsucsl nopraina Google. DnexktponHas nouyra Gmail u cepsuc
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GoogleTalk. TTouck nayunoit uapopmamnuu B GoogleScholar. ABTomaTnyeckuii nmepeBoIINK BeO-CTPAHUIL.
Onuukionenuyeckue nopransl WurtepHer. Texnonorus Wiki. Victopusi BO3HMKHOBEHHSI U CTPYKTypa
cBoOoiHOM sHIMKIoneAnn Wikipedia.

OO611ee KOJIMYECTBO Pa3/IeiioB 5.

4 O0beM yueOHOI THCHUIITUHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCUHHUIJIMHbBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,95 34 25,5
[Tpaxtnueckue 3anstus (113) 0,95 34 25,5
CamocrosiTeJibHAs padoTa 1,05 38 28,5
KonrtakTHas camocrositenpHas paboTa 1,05 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 37,8 | 28,35
Bua konTpoJs: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Ko/utonagHasi XuMUsi KOMIIO3MIMOHHBIX MATEPUAJIOB 3JIEKTPOHUKID)

1 Henap aucuMmiMHbl — yriiyOjieHUE 3HAHUW O TMOBEPXHOCTHBIX SIBICHUSAX, MPOUCXOAAIIUX Ha
rpaHunax paszena ¢a3 npu (GOpMUPOBAHMU KOMIIO3UIIMOHHBIX MaTepHasioB; (OpPMHUPOBAHHE YMEHHH B
o0JacTy HaNpaBiIEHHOIO PETyJIUPOBaHUS KOJJIOUJHO-XMMHUYECKUX CBOMCTB HANOJHEHHBIX CHCTEM U
¢bopMHUpOBaHHE KOMIIETEHUUMH B 00JIaCTH TMOJYy4YEHUS KOMIIO3WLMOHHBIX MAaTE€pHaIOB C 3aJlaHHBIM
KOMILJIEKCOM JKCIUTyaTallMOHHBIX NapaMeTpoB. llporpamma Bkirouaer B ceOsi pasjienbl, MOCBSIICHHbBIE
OCHOBHBIM THIIAM HAIMOJHUTEIEH M HMX KOJUIOMIHO-XMMHUYECKHM XapaKTEpUCTUKAM; aJCOPOIMOHHOMY
MOAU(PHUIMPOBAHUIO TOBEPXHOCTU YACTHLL, IPUPOJIE CHUJT B3AUMOJCHCTBHS MEX/ly YACTUIIAMH HAIOJHUTEI,

CTaOMIM3UPOBAHHOTO ITOBEPXHOCTHO-aKTUBHBIMHU BEILECTBAMH W BBICOKOMOJIEKYJISIPHBIMHU
COEJIMHEHUSIMHU, U IpoLeccaM CTPYKTYpoOOpa3oBaHMsI IPU IMOJTYYEHUHU KOMIIO3MIIMOHHBIX MaTEpUaioB U
MTOKPBITUH.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH:
Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
IIK-2.1, IIK-2.2, IIK-2.3.

3namo:

— COBpPEMEHHBIE HAy4YHBIC TOCTH)KEHHUS W TIEPCIICKTUBHBIC HaIpaBjeHHUsT paboT B oOjacTu
HaIPaBJIEHHOTO PETYIUPOBAaHUS KOJIJIOUTHO-XUMHUUYECKHX CBOWCTB HAIMOJIHEHHBIX CHUCTEM H
MOJTYYCHUSI KOMITO3UITMOHHBIX MaTEPHAIOB C 33JaHHBIM KOMILIEKCOM AKCILTyaTallHOHHBIX
rmapameTpoB;

— OCHOBHBIE TOAXOABl W BO3MOXHOCTH aJICOPOLIMOHHOTO MOAM(DHUIIMPOBAHUS TOBEPXHOCTH
HaIOJHUTENSI ¢ TPUMEHEHUEM TOBEPXHOCTHO-aKTHUBHBIX BEIIECTB M BBICOKOMOJIEKYIISIPHBIX
COCAUHCHUM;

— OCHOBHBIC HampaBJeHUs pa3BuTus pacmmpeHHor teopuun JJIDPO wu obmactu ee
MPUMEHUMOCTH JUISS OIIEHKM W TIPOTHO3UPOBAHHUS CBOMCTB CHCTEM, COJECPKAIINUX
JOTIOJTHUTEIBHBIE MOIU(DUKATOPHI TOBEPXHOCTH;

— OCHOBHBIE 3aKOHOMEPHOCTH (OPMHUPOBAHUSI MPOCTPAHCTBEHHBIX CTPYKTYpP B JAHMCIEPCHBIX
CHCTEMax.

Ymemes:

— TPOBOJUTH AaHAIM3 HAYYHO-TEXHWYECKOW JIUTEpaTyphl B 00JIaCTW  HAIpPaBICHHOTO
pPEryaupoOBaHus KOJJIOMJIHO-XMMHYECKHUX CBOMCTB HAMOJHEHHBIX CHCTEM U TOJYYCHHS
KOMIIO3UITMOHHBIX MAaTEPHAJIOB C 33JaHHBIM KOMILIEKCOM SKCIUTyaTaIl[MOHHBIX MTapaMeTPOB;

— BbIOUpaTh 3¢ ¢eKTuBHBIE MOIU(MUKATOPHI MOBEPXHOCTH YACTHI[ JUCIEPCHBIX CHCTEM C
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Y4€TOM JIaHHBIX 00 UX KOJUIOUJHO-XUMUYECKUX CBONCTBAX;

— OIpeAessaTh OCHOBHBIE XapaKTEPUCTUKU MPOCTPAHCTBEHHBIX CTPYKTYpP MO JAHHBIM 00 HX

PEOJIOTUYECKOM MTOBECHUH.
Bnaoemow:

— MeTojaMu pPabOThl € HAayYHO-TEXHUYECKOH, CIPAaBOYHOW JIUTEPAaTypoll M 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcamu Uil CaMOCTOSITENIbHOTO MOMCKAa He0OXoauMoil mHbopMaluu o
TEOPETUYECKUX U HAYYHO-UCCIIEI0BATEIbCKUX JOCTHXKEHUSIX B IaHHOM 00J1acTH 3HaHUM;

— METOJaMH OLEHKM U IPOTHO3MPOBAHMSI IOBEAEHUSA CHUCTEM, COJAEpKAIlUX TaKHe
JOTIOTHUTEIbHBIE MOAU(DUKATOPHI MOBEPXHOCTU KaK MOBEPXHOCTHO-aKTUBHBIE BEILECTBA U
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS;

— METOJaMHU OIpPEAETCHUS] OCHOBHBIX PEOJIOTUYECKHX XapaKTEPUCTHUK HBIOTOHOBCKUX U
HEHBIOTOHOBCKHUX CHUCTEM.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. OcHosenble Xapakmepucmuku  HAnOJHUmMeENel  KOMHOZUWUOHHBLIX  MAmMepuanos.
KoMmno3uimonnsle MaTepuaibl Kak JUCIEPCHbIE CUCTEMbl. Pa3HOBUHOCTH KOMIO3UIIMOHHBIX MaTEpUaIoB
n ux Kkijaccupukauua. TpaaulMOHHBIE U COBPEMEHHBIE OKCIEPUMEHTAIbHBIE METOJ/Ibl OLIEHKH
JMCIIEPCHOCTH, YAEIbHON MOBEPXHOCTU U MOPUCTOCTU UCIOJIb3YEMbIX B IMPOMBIIUIEHHOCTH HANOJHUTENEH.
Bo3MoxHBIE THNBI YNAKOBOK YacTUI[ B KOMIO3MIMAX. MeToapl pacyera ONTUMAJIbHOTO JUCHEPCHOTO
COCTaBa HAIOJIHUTENEH 111 00ecreYeHNs] MAKCUMAaJIbHO INIOTHOM YIaKOBKH.
Pazoen 2. Aocopoyuonnoe moouguuuposanue noeepxHocmu Yacmuy Hanoanumenei. AncopormoHHoe
MOAU(PHUIMPOBAHUE MOBEPXHOCTH YACTUL[ HAMOJIHUTENeH. ANCOpOIMs U3 PacTBOPOB Ha IOBEPXHOCTH
TBEPJIBIX TeJl, KiIacCU(UKAIMS TUIIOB N30TepM ancopOumu. CBs3b BUIa H30TEPM C MEXAHU3MOM aJcopOIIUn
U CTPOEHHEM aJCOPOLMOHHBIX CI0EB. ANCOpPOLMS HEMOHOTCHHBIX MOBEPXHOCTHO-AKTUBHBIX BEILECTB W3
MOJISIPHBIX W HEMOJIAPHBIX Cpell Ha IOBEPXHOCTU aJCOPOEHTOB PpAa3JIMYHOW MOJISIPHOCTH. AJCopOIus
HMOHOT€HHBIX MOBEPXHOCTHO-aKTUBHBIX BEUIECTB M3 MOJSPHBIX U HEMOJIAPHBIX CpeJl Ha MOBEPXHOCTH
a71copOEHTOB PA3IUYHON MOJIAPHOCTU. ACOPOLIKS [TOJIMMEPOB U3 PACTBOPOB HA MMOBEPXHOCTU TBEP/BIX TEN.
[Ipumepbl peleHusT HEKOTOPBIX KOHKPETHBIX TEXHOJOTMYEeCKHX 3anad. l3meHeHue mMoQUIBHOCTH
MIOBEPXHOCTH, BEJIMYMHBI M 3HaKa TOBEPXHOCTHOIO TOTEHIMaJa YacTHUI] HAMOJIHUTEIS METOJIOM
a7ACOpPOIMOHHOTO MOJUMDHUIIUPOBAHUS. YTIPABJICHHE TMPOIECCaMU CTAOWIM3alMK M JAeCTaOWIU3aIu
JMCTIEPCHBIX CHCTEM.
Pazoen 3. Ouenka eauanus mMoougukamopoe Ha ezaumooeiicmeue uacmuy (PAcUIUPEHHAA Meopus
JUI®DO). Teopus NJIPO kak MeTO] OLUEHKHM M MPOrHO3UPOBAHUS CBOWMCTB IMOBEPXHOCTH IPU HAIUYUU
JOTIOJTHUTEIBHBIX  MOJIU(MUKATOPOB. AJCOpPOIIMOHHAS COCTABJISAIONIAs PACKIMHUBAIOIIETO JaBJICHUS.
Brnusiane ancopOruoHHBIX cioeB u3 Mojekyn [IAB wim monumMepoB Ha SHEPTUIO MOJICKYJISPHOTO
B3auMOJIeHCTBUS YyacTHll. D(PPEeKThl SKpaHUPOBAHUS U 3aILUTHI paccTosiHUeM. CTeprueckas COCTaBISIOIIas
PaCKIMHMBAIOIIETO JaBJIEHUS. YpaBHEHUS JJI pacyeTa SHEPruu CTEPUUYECKOTO B3aUMOJEWUCTBUS YACTHULL.
BapuaHTsl sHEpreTHUecKUX KpUBBIX B3aUMOAECUCTBUS YACTHIL CO CJIOSIMHM CTaOMIIN3aTOPOB U UX aHAIIU3.
Paszoen 4. Peonocus oucnepcuvix cucmem. OopMUpoBaHUE MPOCTPAHCTBEHHBIX CTPYKTYpP B JUCHEPCHBIX
cucremax. Koarymsiuonssle, aToMHbIE U ()a30Bble€ KOHTAKThl, YCIIOBUS MX BO3HUKHOBEHHS, IPOYHOCTH U
oOpaTuMocCTh paspylieHus. Peosiornyeckoe MNOBEIEHHE Pa3IMYHBIX JUCHEPCHBIX CHCTEM. 3aBUCHUMOCTD
BSI3KOCTH HBIOTOHOBCKHUX JIMCHEPCHBIX CHUCTEM OT KOHIIEHTpalUuu JucnepcHoil ¢as3pl. BrusHue
KOHLIEHTpAllMK JUCIEPCHOM (ha3bl Ha MPOILECCHl CTPYKTYpOOOpa3OBaHUS M PEOJIOTHYECKOE IOBEICHHE
HEHBIOTOHOBCKHUX CUCTEM. MeTo/1bl U3yUEeHHsI PEOJIOTMUECKHUX CBOMCTB TUCIIEPCHBIX CUCTEM.

OO61Iee KOJTMYECTBO pa3/eyos - 4.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 2 72 54
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 0,944 34 25,5
Jlexuu 0,222 8 6
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[TpaxTueckue 3anstus (113) 0,722 26 19,5

Jlaboparopusie padoTs! (JIP) - - -

CamocrosiTeJibHAs padoTa 1,056 37,8 28,35

KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,056

CaMOCTOSTEIbHOE H3YUEHHUE PA3/IeTIOB AUCHUIIIMHBI 37,8 | 2835

Buja kouTpoJs:

JK3aMeH - - -

KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIUs - -

IToaroToBka K SK3aMeHYy. - -

Buja uTOroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«MeTOoabl HCCAEAOBAHUA U MPOCKTHPOBAHUA CTPYKTYPLI U CBOMCTB MOBEPXHOCTH MaTEepHaJIOB

JIEKTPOHUKI

1 Heap AUCUMIIMHBI — TOJIYYEHUE JIOMOJHUTEIBbHBIX 3HAHUA O MOAXOJaX K HCCIEIOBAHUIO
CBOWCTB TOBEPXHOCTH; TIOJyd€HHE YMEHHUM B OOJACTH MPOTHO3UPOBAHUS CBOMCTB TOBEPXHOCTH, H
dbopMupoBaHNE KOMIETEHIIUNA B 00JIACTU MPOCKTUPOBAHUS CTPYKTYPHI M CBOMCTB MOBEPXHOCTH TBEPIBIX
ten. [Iporpamma BkIItOUaeT B ce0st yriryOJI€eHHOE U3YUYE€HUE IKCIIEPUMEHTAIBHBIX M TEOPETHUECKUX METOJIOB
WCCTIe0BaHUs MIPOIIECCOB, MPOUCXO MK HA TpaHUIaX paszjaena (a3 TBepaoe-ra3 u TBEPHAOC-KUIKOCTh, 1
METOJIOB OIPEJICTIEHUS] CBOMCTB PEATIbHBIX MIOBEPXHOCTE.

2 B pesyabTrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNyONMMA KOMIIETESHITUSAMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

IIK-2.1, IIK-2.2, IIK-2.3.

3name:

Ymemn:

Baaoemu:

COBPEMEHHbIE HAyYHbIE JOCTH)KEHMSI U MEPCIEKTUBHBIE HAIIPaBJICHUS pabOT, MOCBALIEHHBIX
METO/1aM UCCIIEJOBAHMS U IPOEKTUPOBAHUS OCHOBHBIX CBOMCTB IOBEPXHOCTH;

OCHOBHBIE MOJIXO0/1bI K ONPEEICHUIO TOBEPXHOCTHOM 3HEPTUU U OBEPXHOCTHOTO HATSKEHUS
Ha pa3IMYHBIX TPaHUIIAX pa3aena das;

BO3MOXHOCTH M OTpPaHUYEHHUSI COBPEMEHHOro OOOpYAOBaHUS JIsi SKCIEPUMEHTAIBHOTO
OIIPENIETIEHUS CBOMCTB pEaIbHbIX IOBEPXHOCTEN;

OCHOBHbIE HampasiyieHus pazButus Teopun JJIPO u obnactu ee NPUMEHUMOCTH JUIS OLIEHKH
Y IPOTHO3UPOBAHUS CBOMCTB MOBEPXHOCTH.

IIPOBOJIUTh  AHAIM3 HAYYHO-TEXHUYECKOM JINTEPaTyphl, IOCBALIEHHON COBPEMEHHBIM
TEOPETUYECKUM ITOAXOAAM M 3KCHEPUMEHTAIbHBIM METOJAM HCCIEA0BaHUS CTPYKTYpPhl U
CBOMCTB IIOBEPXHOCTH;

IUIAHUPOBATh  AKCIEPUMEHTalbHble pPabOThl JUId OMNpEAETCHUS OCHOBHBIX CBOMCTB
ITIOBEPXHOCTH;

WCIIONIb30BaTh  COBpeMEHHbIe  mpenactaBieHus teopun JAJIOO  ana  oueHkun U
MIPOrHO3UPOBAHUS TIOBEJIEHUSI CUCTEM, HE COAEp KAIUX JOTOJHUTEIbHBIX MOJIU(UKATOPOB
ITIOBEPXHOCTH.

MEeTo/JlaMU paboThl C HAYYHO-TEXHUYECKOM, CIPaBOYHOM JMTEpaTypod U 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcaMM Ui CaMOCTOSITENILHOTO MOMCKa He0OXoa1uMoil uHpopMaluu o
TEOPETUYECKUX U HAYYHO-UCCIIET0BATEIbCKUX JOCTHXKEHUSIX B IaHHOM 00J1acTH 3HaHUM;
METOJaMU OIPEJCIICHUs] OCHOBHBIX CBOMCTB IIOBEPXHOCTHM C YYETOM BO3MOYKHOCTEH
COBPEMEHHOTO 000pyIOBaHMUS;

METOJaMU OLEHKM M IPOTHO3MPOBAaHHs TOBEACHMS CHCTEM, HE  COJEp Kallux
JOTIOTHUTEIbHBIX MOJU(PUKATOPOB OBEPXHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Bzaumoceaszv mexnon02uuecKux XapaKkmepucmuk HnOGEPXHOCMU MEePObIX men ¢ UX
KOJL1OUOHO-XUMUYUECKUMU CEOUC 8AMU
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TpeboBanusi, MpeabABIsIEMbIE K TBEPIbIM IMOBEPXHOCTSIM MATEPUATIOB M W3JCIUNA B PA3JIMUHBIX OTPACIAX
MPOMBIIIJICHHOCTH. B3anMOCBS3b TEXHOJIOTHMUECKUX XapaKTEPUCTUK MOBEPXHOCTU U3JIETUN C OCHOBHBIMHU
KOJUIOUJHO-XMMUYECKUMHU CBOMCTBAMHU MaTepHajoB: IEPEX0J OT CBOMCTB IMOBEPXHOCTU MH3AEIUS K
CBOMCTBaM IOBEPXHOCTH MaTepuala U Jajiee K XapaKTepUCTHUKaM MOBEPXHOCTHOTO cios. [loBepxHOCTHBIE
SIBJICHUS: aJire3us, afcopOLus, CMauyMBaHueE, JIEKTPOIIOBEPXHOCTHBIE CBOMCTBA TBEP/BIX TEJN, U UX BIUSHUE
Ha XapakTepucTtuku uzaenus. Kpatkuit 0030p METOI0B HCCIEA0BAHNUS OCHOBHBIX KOJUIOMHO-XUMHUYECKUX
CBOMCTB MaTepHaJIOB.
Pazoen 2. Ilosepxnocmuasn Inepeus meepovix mein
[ToBepxHocTHas 3Heprusi TBepiblx Ted. Kiaccudukauuss moBepxXHOCTEN: HJlealbHAs, aTOMapHO-YUCTasl,
peasibHasg. MeTobl MOJY4YeHHs] ATOMapHO-YHUCTHIX MOBepXHOCcTed. CoBpeMeHHOe 000pyJOoBaHHUE JUIsS
MOJTYyYCHUS aTOMApHO-YHMCTHIX IMOBEPXHOCTEH. PeanbHble MOBEpXHOCTH. METOABI OIEHKH BEIWYUHBI
MMOBEPXHOCTHOM YHEPTUM TBEP/IBIX TET HA OCHOBE TEOPETHUYECKUX U IKCTICPUMEHTAIBHBIX IAHHBIX.
Pazoen 3. Cmauuganue udeaibHvlX U peaibHblX MEEPObIX el HCUOKOCMAMU
CmaunBaHue UICATHHBIX U PEATBHBIX TBEPIBIX TEIN KUIKOCTSIMH. METOIbI MCCIIEIOBAHUS IIEPOXOBATOCTH
MIOBEPXHOCTU. BiusHue 11epoXoBaTOCTH MOBEPXHOCTH HA IMPOLIECChl CMayuBaHUS. [ eTeporeHHble
MTOBEPXHOCTH, BIUSHUE IPUPOJIBI U Pa3MEPOB XUMUYECKON HEOJHOPOIHOCTU Ha cMaynBaHue. OCOOEHHOCTH
AKCIEPUMEHTAJILHOTO OIPE/IEICHHs] CBOMCTB IMeTepOTeHHBIX MOBepXHOCTeW. HekoToprie 3aKOHOMEpHOCTH
YCIIOBHO-XMMHUYECKOTO0 CMauMBaHUs paciljlaBaMy METAJIJIOB M pacIulaBaMH OKCHUJIOB. DKCIIEPUMEHTAIbHBIE U
TEOPETUYCCKHE METO bl OIICHKH KPAEBBIX YIJIOB MPU CMAaYUBAHUHU TBEPABIX MIOBEPXHOCTEH paciylaBaMH.
Pazoen 4. Teopusa /IVIDO kaxk memoo oueHKU U RPOZHO3UPOBAHUA CEOICME NOGEPXHOCMU
OCHOBHBIE  COCTaBJISIONIME PACKIMHMBAIOIIETO JaBJI€HHSI B  COOTBETCTBUM C  COBPEMEHHBIMHU
npeacrapieHusiMu - teopun  JJJIDOO. MonekynspHass COCTaBISAIOMAs PACKIMHUBAIOIIETO JaBJICHUS.
Muxkpockonuueckasi Teopusi MOJIEKYJIApHBIX cuil ["amakepa, Mmakpockonuueckas teopus Jluduuna. Pacuer
CIIOXHOW KOHCTaHThl ['amakepa, 3aBUCUMOCTb €€ BEIMYMHBI OT MPHUPOABI JUCHEpCHON da3bl U
JHUCIIEPCUOHHON cpelibl. DKCIIepUMEHTAlIbHbIE METOJbl ONpelesieHHs KOHCTaHThl ['amakepa. MonHo-
AJIEKTpOCTaTUYEeCKas (3JIEKTPOCTaTUYECKas) COCTABIISIONIAsl PACKJIMHUBAIOLIETO JAaBJICHUS. Y PaBHEHUS AJIs
pacuera SHepruM AJIEKTPOCTATUYECKOTO B3aUMOAECUCTBUS MEXIY YaCTULIAMU PA3IM4YHON IPUPO/IBI C YUETOM
ux GOpMbI. DKCIIEPUMEHTAIIbHBIE METObI OTIPE/ICIICHUSI BEIMYNH, HEOOX0AUMBIX JUIsl pacueTa. Bo3amokHbIe
CHOCOOBI PeryJInpoBaHus JIEKTPOCTATUUECKOTO B3aUMOJICHCTBUS YACTHI] IIyTEM BBEACHUS AJIEKTPOJIUTOB U
u3menenuss pH nucnepcuonHoit cpenpl. CTpyKTypHasi COCTaBIISIOLIAS PACKIMHUBAIOIIETO JIaBJICHUS.
CrpykTypa COJbBaTHBIX CJIOEB Ha THAPOPWIBHBIX W TIUAPOPOOHBIX MOBEPXHOCTAX. BapuaHTbl
SHEPTreTUYECKUX KPHUBBIX B3aWMOJEHUCTBUs dYacTwil. [IporHo3mpoBaHue NPOILECCOB, MPOUCXOIINX B
CUCTEME, Ha OCHOBE aHAJIM3a MOTEHIIMAJIbHBIX KPUBBIX.

OO61Iee KOJIMYECTBO pa3/eyos - 4.

4 O0beM yueOHOM TMCHMILTHHBI

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 2 72 54
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 0,944 34 25,5
Jlexnnn - - -
[TpaxTnueckue 3anstus (113) 0,944 34 25,5
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTeJibHas paboTa 1,056 37,8 28,35
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15
1,056
CaMOCTOSTENbHOE U3YUEHHUE Pa3/IeIO0B AUCHUIIIMHbI 37,8 | 2835
Buja kouTpoJs:
JK3aMeH - - -
KoHnTakTHas paboTa — mpoMeXyToO4Hast aTTeCTaIHs - -
IToaroToBka K SK3aMeHYy. ) - -
Buja nToroBoro KOHTpoJIs: 3auér
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«MeToabl CHHTE3a HAHOYACTHIl  HAHOKOMIIO3MIIMOHHBIX MATEPHAJIOB)

1 Heab JMCHUNIMHBI — Yri1yOJIeHUe 3HAHUN, YMEHUH, BiIaleHui U GOopMUpOBaHUE KOMIIETEHIINI B
o0jacTy CHHTE3a HAHOYACTULl U HAHOKOMIIO3MLMOHHBIX MaTEepUaloB, HCIOJIb3YEMBIX B 3JIEKTPOHHOM
TEXHUKE, CTPOCHUS HAHOKOMIIO3UIIMOHHBIX MAaTEpPHAJIOB, B3aMMOCBS3EH «COCTaB — CTPYKTypa — YCIIOBHS
CHUHTE3a — CBOMCTBa» HAaHOKOMIIO3UIIMOHHBIX MaTEpUalOB, a TAK)Ke 3HAHUI, YMEHUH U BJIaJIeHUI B 00JacTH
COBPEMEHHBIX U MEPCHEKTUBHBIX HAHOKOMIIO3UTOB M HAIPABJICHUH AajJbHEHIIEro pa3BUTHs 3TOH obnactu
MaTepUaIOBEACHMUS. .

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIMICH 10JI2KEeH

Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-4.3; I1K-5.1; T1K-5.2

3nams:

— COBPEMEHHbIE HAyYHbIE TOCTHKEHUS U MEPCHEKTUBHBIE HANIPaBJIEHUs padOT B 001acTU CUHTE3a
HAaHOYAaCTHUI U HAHOKOMIIO3ULIMOHHBIX MAaTE€PUAJIOB JUIS JIEKTPOHUKH;

— COBPEMEHHBIE KPUCTAUIOXUMUYECKHE, TEPMOJIMHAMHUYECKHE, CTPYKTYpPHBIE IPEIACTaBICHUS O
CTPOCHMH M CBOMCTBAaX TBEPBIX TEJ KaK 3BEHbSIX €UHOM LIENH;

— TEXHOJIOTMYECKHE IPOLIECCHl CMHTE3a HAHOYACTHUI M HAHOKOMIIO3MLMOHHBIX MaTEPHUANIOB IS
AJIEKTPOHUKH, OCHOBBI IIPOEKTUPOBAHUS U IPAKTUYECKUE ACTIEKTHI HCCIEA0BAaHUS UX COCTaBa, CTPYKTYPBI U
CBOMCTB, 00JIaCTH PUMEHEHUS;

— OCHOBHBIE IIyTHM CO3JIaHHs HOBBIX METOJOB CHHTE3a HAHOYACTHII U HAHOKOMIIO3MIIMOHHBIX
MaTepHUaoB s AIEKTPOHHUKH.

Ymemo:

— TINpPOBOJAWUTH aHAJIM3 HAYYHO-TEXHUYECKOM JuTeparypbl B 00JacTM COBPEMEHHBIX W
IIEPCIEKTUBHBIX METOJOB CUHTE3a HAHOYACTHI] 1 HAHOKOMITO3UIIMOHHBIX MAaTEPUAIIOB JUISl DJIEKTPOHUKH;

— ¢opMynupoBarh TpeOOBaHMS K MaTeprallaM U ONpenessiTh 3PPEKTUBHbBIE ITyTH CO3/1aHUs HOBBIX
METOJIOB CHHTE€3a HAHOYACTHI] 1 HAHOKOMIIO3ULIMOHHBIX MATEPHUAIIOB ¢ KOMIUIEKCOM 3a/IaHHBIX CBOMCTB IS
KOHKPETHBIX 00s1acTell IpUMEHEHUs;

— IIPOBOJIUTH JKCIIEPUMEHTAIIBHBIE MCCIIEIOBAHUSI COCTaBa, CTPYKTYPhl M CBOMCTB HAaHOYACTHIl U
HaHOKOMITO3UIIMOHHBIX MAaTEPHAIIOB JUISl DJIEKTPOHUKH;

— IIPUMEHATh TEOPETHUYECKUE 3HAHUSA II0 COBPEMEHHBIM M NEPCHEKTUBHBIM METOJAM CHHTE3a
HAaHOYACTUIl 1 HAHOKOMIIO3UIIMOHHBIX MaTEPUAJIOB JUISl SJIEKTPOHUKH, JUISl PEIICHUs UCCIEN0BATENbCKUX U
MPUKJIAIHBIX 33J]a4, B TOM YUCJIE B MEXAUCUUIIIIMHAPHBIX 00IaCTsIX.

Braoemy:

— wMeTojamMu  paboThl C HAyYHO-TEXHUYECKOHM, CHpPaBOYHOW JIUTEPATypoll U  BIEKTPOHHO-
OMOIMOTEYHBIMU pECypcamMy MO TEOPETUYECKUM M TEXHOJOTMYECKHM acleKTaM CHUHTE3a HAHOYaCTHUIL[ U
HaHOKOMITO3UIIMOHHBIX MAaTEPHAIIOB JUISl DJIEKTPOHUKH;

—  METOJIOJIOTUYECKUMU TOJIX0aMH, 0COOEHHOCTSMHU CUHTE3a U BBISBIICHUS B3aUMOCBA3€H coCcTaBa,
CTPYKTYpPBI, CBOMCTB M TEXHOJOTMM HAHOYACTUL U HAHOKOMIIO3UIIMOHHBIX MAaTE€pPUAIOB JJI JJIEKTPOHUKH,
ofOecrieunBarOIMMM  OOOCHOBAaHHOE€ MPUHATHE PEIICHUH Mpu pa3pabOTKe HOBBIX MATEpPUANIOB IS
pa3IMYHbIX 00JaCTeN MPUMEHEHHUS,

— METOJaMM KPUTHMYECKOTO aHajau3a M OLEHKH COBPEMEHHBIX HAYYHBIX JOCTH)XKEHUH,
IreHEpUPOBAHMSI HOBBIX MJEH MPH PELIEHUU UCCIEI0BATENbCKUX U MPAKTUYECKUX 3a7a4 B 00J1aCTH CUHTE3a
HAaHOYAaCTHUI U HAHOKOMIIO3ULIMOHHBIX MAaTE€PUAJIOB JUIS JIEKTPOHUKH;

— CHOCOOHOCTBIO U TOTOBHOCTBIO K pa3pabOTKe HOBBIX METOJOB MCCIIEIOBaHUS U UX PUMEHEHUIO
B CaMOCTOSATEIbHON Hay4YHO-UCCIIEOBATENbCKON JEATEIbHOCTH B O00JacTH CHUHTE3a HAHOYACTUL[ U
HAaHOKOMITO3UIIMOHHBIX MaTEpUAIIOB ISl EKTPOHUKH C YUETOM MPaBUJII COOJIIO/IEHUSI aBTOPCKUX MPaB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beenenne

1.1. Conepxanuve u 3amaun Kypca «Meroabpl CHHTE3a HAHOYACTHUIl M HAHOKOMIIO3MIIMOHHBIX
MaTepHUaIoBy.

PBIHOK HAHOTEXHOJIOTHI NEPEKNUBAET CBOE CTPEMUTEIBHOE PAa3BUTHE, O YEM CBMJIETEIBCTBYET POCT
MHBECTULIMI B OTpacib, a TAK)KE KOJMYECTBA HAyYHBIX pa3pabOTOK, MaTEHTOB U MyOJUKALUN 10 JaHHON
npobnemaruke. ExerogHo  HaOnrojaercs — yBEJIMYEHHWE  YHUCIA  KOMIAHUWM,  MPEeACTaBISIOLIUX
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HAaHOTEXHOJIOTHH, a TaKke OO0beM KOMMEPYECKH pean3yeMOil MPOIYKIMH, W3TOTOBICHHON C
MIPUMEHEHHEM HaHOTEXHOJIOTUH. B HCCIICIOBAHUSX, HaIpaBJIEHHBIX Ha MOJTyYCHUE
HaHOCTPYKTYPUPOBAHHBIX MAaTE€pPUAJIOB M, B YAaCTHOCTH, ONTHYECKH TMPO3PAYHBIX KEPAMUK, OCHOBHOE
BHUMAaHUE yJIEISETCs MOTYYCHUIO HAHOTIOPOIIKOB, X COCTaBy, (hopMe U pazMepam YacTHII.

XUMHYECKHE METOMBI TO3BOJISIIOT HM3TOTOBISATH BBICOKOAWCIIEPCHBIE TOPOIIKH, B TOM YHCIIE
HaHOIOPOIIKH, CTPEMSIIIUECS TOHU3UTD CBOIO YHEPTHIO 3a CUET arperanuu. BeiGop Toro miam HHOro MeTo1a
MOJTY4YCHHUSI HAHOTIOPOIIKOB WJIM KOMOWHAIIMS PA3IMYHBIX METOJ0B MX CHHTE3a MO3BOJISIOT (POPMUPOBATH
arjiomepaTbl W JaXX€ OTACIbHBIE YAaCTHUIBI C 33JaHHBIMH pa3MepaMH CTPYKTYpOHl M CBOWCTBaMH, OT
KOTOPBIX, B KOHEYHOM HTOT€, 3aBUCST IKCIUTYyaTaI[MOHHBIE CBOMCTBA TOTOBOTO KEPAMUUECKOTO HM3/ICITHSI.

1.2. Knaccudukanusi METOJ0B MOJTY4YE€HUsI HAHOYACTHII.

CymectByeT KinaccuduKaiys, OCHOBaHHAsI Ha MPUPOJIE OCHOBHOTO TIPOIIecca, B Pe3yabTaTe KOTOPOTO
MPOUCXOAUT CUHTE3 HaHOMarepuaioB. [Ipu TakoM moaxoje METO/bl MOJyYeHUsT HAaHOMATEPHAIOB MOKHO
pa3enuTh Ha MEXaHUYeCKue, GU3NIECKUEe, XUMUIECKUE U OMOJIOTHYECKHE.

Paznen 2. IucnepranuoHHbie MeTOAbI MOJTY4YeHHs] HAHOMOPOIIKOB.

2.1. MexaHn4eckoe U3MeIbYeHUe

Mexanudeckasi dSHEprHs, NepenaBaeMas TBEPAOMY Tely MPU H3MEIbYCHHH, B TIEPBYIO OYEpEIlb,
pacxoyeTcsi Ha UW3MEHEHHE JHCIIEPCHOCTH CHUCTEMbI W HM3MEHEHHE YIOPSIOYCHHOCTH CTPYKTYPhI
u3MenbYaeMoro marepuana. BplOop xapakTtepa BO3ICHCTBHS Ha TBEpPJOE TeNO (KOJWYECTBO IHEPTHUH,
CKOPOCTh M HHTCHCUBHOCTh €€ TIEPeIayui) MO3BOJISIET BIMATH HA CBOMCTBA MOJIy9aeMOT0 IPOIyKTa.

2.2. MexaHOXUMHYECKHIT METO T

MexaHOXMMHYECKHI METOJ] 3aHMMAeT TMPOMEXKYTOYHOE MECTO MEXIYy MEXaHWYECKUMH |
XUMUYECKUMH MeToaMu. OCHOBOW MEXaHOCHHTE3a SIBJIICTCS MEXaHW4ueckas o0paboTka TBEPABIX cMecei
HCXOJIHBIX KOMIIOHEHTOB (OKCH[IbI, THAPOKCHJBI, COJIM, KUCIOTHI), B PE3yJIbTaTe KOTOPOH MPOUCXOIUT
M3MENbYCHUE W IUIacTHYecKas jaedopmarus BEIIEeCTB, YCKOPSIOINIME MAaCCOMEPEHOC, TPU ITOM
AKTUBUPYETCS  XMMHYECKOE B3aWMOJICHCTBHE TBEPIBIX peareHTOB  ((PaKkTUYECKH  MPOUCXOAUT
TBep10(a3HBIN CUHTE3 C 00Pa30BaHUEM CIIOKHBIX OKCHIOB)

2.3. YIpTpa3ByKOBOE JTUCIIEPTUPOBAHUE

VYpTpa3ByKOBOE TUCIEPTHPOBAHUE — TOHKOE pa3MEIbUCHUE TBEP/ABIX BEIICCTB WM JKUIKOCTEH,
Mepexo]i BEIIECTB B JTUCIEPCHOE COCTOSHHE C OOpa30BaHWUEM 30Ji1 TOJ JACHCTBHEM YIIBTPa3BYKOBBIX
KoJsiebanuii. OOBIYHO TEPMUHOM “‘UCTIEPTrUPOBaHUE” 0003HAYAETCS M3MEIIbUCHUE TBEPIBIX TEJ B KUIKOU
cpere.

2.4. PacnipluTeNbHas CyIIKa

K wmexanwmdeckuM MeTOJaM TOJIYYEHUS MOXKHO TaKKE OTHECTH pPaCHbUIMTEIBHYIO CYyIIKy. [lpu
pPACIBUIMTENILHONW CYIIKE MPOUCXOIUT WCHAPEHHE PACTBOPUTENST W3 BBICYIIMBAEMOTrOo MpOAyKTa. B
pe3ysibTaTe MoJy4yaroT CyXOHl MOPONIKOOOpa3HbIN WM I'PaHyIMPOBAHHBIN POTYKT.

BricymmBaeMbIii  POAYKT € TIOMOIIBI0 (OPCYHOK WM BPANIAIONIUXCS JTUCKOB PACIBUISETCS
(mcmeprupyercsi) B CYHIWIBHYIO KaMmepy. 3/1ech OH KOHTAaKTUPYET C CYIIWJIBHBIM areHTOM, B POJIH
KOTOPOTO MOJKET BBICTYNATh TOPSYHM BO3AYX, Ta3bl, OOpa3ylolIHecs MPU CTOPAaHUH TOIUIMBA WIIH
IIeperpeThIi nap.

Paszgea 3. KoHgeHcauMoHHbIe METOAbI MOJYYEHHUS] HAHOMOPOIIKOB.

XUMHUYECKUE METOIbI TIOTYYEHUS TIOPOIIKOB OOBIYHO SBIISFOTCS MHOTOCTAIUHHBIMU, YTO 3aTPYIHSIET
ux wiaccudukanuo. VX MoxxHO KiaccupUIMPOBATh MO cpefae (KUIKOCTh, ras, IulazMa), B KOTOPOH
MIPOUCXOAUT OCHOBHOM (DU3MKO-XUMUYECKH Tmporiecc. Haubospiiee pacmpocTpaHeHHE B TEXHOJIOTHH
(YHKIIMOHATBHON KEPaMHKH TOJYYHJIA METOJbI TOJIYYCHHS TMOPOIIKOB B JKHAKOW (haze, Kak METOJIbI
HECJIO)KHBIC B ammaparypHoM O(OPMIICHHH, HE TPEOYIOIIHE BBICOKMX JHEPro3arpaT U 00eCleunBaronIne
MOJTy4eHUE HAHOTIOPOIIKOB OIM3KUX K "HACAIbHBIM" B TOCTATOYHOM KOJIMYECTBE JIJIsi TPOU3BOICTBA.

3.1. Ucnapenue-KoHACHCALHS.

B mnponecce «ucnapeHue - KOHJEHCALMs» JKUAKHE WJIM TBEpPAble BEIIECTBA HCHAPSIOT IpU
KOHTPOJUPYEMOU TemImepaType B arMoc(epe HHEPTHOrO ra3a HHM3KOIO JaBJIEHHUS C HOCIeAyrolle
KOHJEHCAlMEN Tapa B OXJIAKIAIOUIEH Cpelle WM Ha OXJIaXIAOIINX YCTPOMCTBAX.

3.2. MeTon «ropeHus»

Metoa ocHOBaH Ha TepMOOOpPabOTKE cMecel MCXOAHBIX KOMIIOHEHTOB, B3ATHIX B BHUJE COCIMHCHMUA,
CHOCOOHBIX JIETKO BOCCTAHABIIMBATHCS, U «TOPIOYETO», B KaYECTBE KOTOPOro OOBIYHO HMCHOJB3YIOT TaKue
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OpraHMYECKUEe COETUHEHHMSI, KOTOPBIE JIETKO OKUCIISIOTCS C BBIJIEICHUEM OOJBIIOT0 KOJIMYECTBA TEIJIa U HE
BHOCSIT 3arpsi3HEHUI B MOJTy4aeMblil IPOAYKT (TJIMIMH, JTUMOHHAsL KUCJIOTa, MOYeBUHA U Jip). [lmams mpu
TOPEHUM SIBJISIETCS HU3KOTEMIIepaTypHO#l Iu1a3Moi. BakHON 0COGEHHOCTHIO METOAa SIBJISETCS TO, YTO B
IIPOLIECCEe CHKUTAHMS MPOUCXOTUT BblJENIEHHE OOJIBIIOr0 KOJMYECTBA ra3000pa3HbIX MPOJYKTOB, KOTOpPbIE
Pa3phIXJIAIOT UCXOHBIE KOMIIOHEHTHI, MI03BOJISS OJYYUTh HAHOIOPOILIKH.

3.3. Metoa camopacnpocTpaHstomerocs: Beicokoremrneparypaoro cuaresa (CBC).

K merony ropenus TeCHO IPHUMBIKAET METOJI CaMOPACIPOCTPAHSIOUIETOCs BHICOKOTEMIIEPATYPHOTO
cunte3a. CBC mnpencrasisger co00W pexuM MPOTEKAaHUS CHIIBHOM AK30TEPMHUECKON peakiuu (peaxiuuu
rOpeHusi), B KOTOPOM TEIUIOBBIJICIICHUE JIOKAIU30BAHO B CJIOE M MEPENaeTcsi OT CJosl K CIO IyTeM
TEeIUIoNnepe1adH.

3.4. ' muuuH-HATPATHBIA METO/I.

K onHOM M3 pa3HOBHAHOCTEH METOJAa TOPEHUS MOKHO OTHECTH W TJIMLIMH-HUTPAaTHBIA MeTold, B
3TOM METOJIE JJIsl IPOU3BOJICTBA HAHOYACTHI] OKCHIOB ME-TaJUIOB MPUMEHSIOT BOAHBIN PACTBOP IIIUIMHA U
HUTpaTa Kakoro-nmubo meraiaa. PacTBop HarpeBaroT, NokKa U30BITOK BOJbl HE BBIKMIIAET M OCTaBIIEECS
CYXO€ BEIL[ECTBO HE BOCIUIAMEHSETCS.

3.5. MeTox COBMECTHOTO OCaXICHUS.

Meton coocaxk/ieHusl SIBJISIETCS OJHUM U3 CaMbIX LIMPOKO PAaCHpPOCTPAHEHHBIX METOJOB IOTYYEHHUS
HAHOMOPOUIKOB. DTUM METOJOM OOBIYHO IMOJIy4aIOT BELECTBO-NPEAIIECTBEHHUK (IIPEKYpCop), KOTOpOe
[OoCJIe TePMHUYECKOW 00pabOTKM B COOTBETCTBYIOIIEW Ta30BOM cpeje, IMOJydaeTcs B BUJE IOPOIIKA
HEO0OXO0IMMOTO COEUHEHHUS.

3.6. 30J1b-T€NIb METOJT M €70 PA3HOBUAHOCTH.

Jlig moJiydyeHus: HaHOMIOPOIIKOB B HACTOsILEEe BpeMs HaumOojee MIMPOKO HCIOIb3YIOT 30J1b-Telb
MeTOo/1. 30J1b-Tejb TEXHOJIOTHSI MaTepUalioB, B TOM YHCIIe, HAHOMAaTEPHAJIOB, BKIIIOUAET MOJyYEHHE 3015 C
MOCJIEYIOIUM TIEpPEeBOJOM €ro B Tellb. [enb — KOJUIOMJIHAs CHCTEMa, COCTOSIas W3 >KUIKOMN
JUCIIEPCUOHHON CpEeJbl, 3aKIIOYEHHOW B IPOCTPAHCTBEHHYIO CETKY, OOpa30BaHHYI COEIUHUBIIMMUCS
yacTULIaMU JUCHepCcHOM (a3pl. 30Jb-reib METOJ MOXKHO IPUMEHSATh HE TOJIBKO [UIsl TOJIy4eHUs
HAHOMOPOLIKOB, HO U IJIEHOK, BOJIOKOH W MOHOJUTHBIX W3JEIHUI, KOrja u3 reis (opMyIOT 3aroTOBKY,
KOTOPYIO CyIIaT M 00XKHUTAIOT.

Cy1ecTByeT MHOXECTBO MOJM(PUKAIMI 3TOTO0 METOJa, KOTOpPBIE OOECIICUMBAIOT CHUHTE3 KEPAMHUYECKHX
ITOPOILIKOB, IPOTEKAFOLLHI 10 OJTMHAKOBOM CXEME, COCTOSILIEH U3 TPEX CTANN:

PacTBOP XOPOIIIO PACTBOPHIMBIX COJICH MCXOTHBIX KOMIIOHEHTOB —” (1) > 301b > (2) ™ reims — (3) > OKCuI.

3.7. Meton [leurnn (1UTpaTHBII METO)

DTOT METO/I U3BECTEH KAK OTHOCUTENILHO HECJIOXKHBIH, MPAKTUYHBIA U HEIOPOroi METO/ CUHTE3a OKCHIHBIX
MIOPOIIKOB, B KOTOPOM MOJIMMEPHBIA Marepuall, MOJYYEHHbIH M3 COJIM METaUIOB MHOTOOCHOBHOW KapOOHOBOM
KUCJIOTBl M MHOTOATOMHOIO CIUpTa, MojBepraercs mpokamuBaHuio. OOpa3oBaHHE MOJIMMEpa IPOUCXOIUT B
pe3ynbTaTe Peakiuy 3TepUpUKALIIN MEXKTY LIMTPATHHIM KOMILJIEKCOM METALIOB U 3TUJICHTJIUKOJIEM.

IToapoGHO paccmaTpHBatOTCs BApUAHThI ATKOKCHIHOTO, THOPH/THOTO U MOJIMMEPHOT'O 30JIb-Tellb METO/IA.

Pa3nen 4. /Ipyrue coppeMeHHbIe MeTOAbI NOJY4YeHUS HAHOYACTHII.

4.1. KppoxuMu4eckuiit MeTo 1, METO[ “‘BHIMOPAKUBAHUS .

Meto 3akitoyaercsi B ObICTPOM 3aMOpPaXMBAaHUM PACHBUICHHBIX PAaCTBOPOB COJIEH C MOJIY4YE€HHEM
KpUOTpaHyll. XOPOLINE Pe3ysIbTaThl Al OIbITH PaclblUICHUs B XKUAKUI a30T. boicTpoe 3amopaxuBaHue
MPUBOJUT K PAaBHOMEPHOMY pacCHpelleIeHUI0 4YacTUll, T.e. KOMIIOHEHTOB, NpHUOMIIKaoIEeMycs K HX
pacnpeesieHUI0 B UCXOIHOM pacTBOpE.

4.2. 'mapoTepMaibHbId METO/I.

[IpoBenenue nporecca B CBEPXKPUTUUECKUX YCIOBHUSAX, KOI'JIa MCUE3a€T I'PaHUIA MEXKIY KUIKOCTHIO
U Ta30M U TEpsieT CMBICI MOHATHE OBEPXHOCTHOTO HATSXKEHUS, 3aMEJIIET arperaiunio U pocT 4acTUll, HO
HE IPENATCTBYET COBEPILIEHCTBOBAHUIO UX KPUCTAIIINYECKON CTPYKTYPHI.

XKuakocty mnpu MOBBILIEHUH TEMIIEPATypbl U JABJICHHS MOTYT HAaXOJUThCS B CBEPXKPUTHUUYECKHUX
YCIIOBHUSAX, KOTJa HET TPaHUIlbl MEXIY KUAKOM U razoo0pa3Hoil (aszoil. B Takux ycioBHUSX OTCYTCTBYET
OCHOBHAas TMpUYMHA arperaluvy — IOBEPXHOCTHOE HATsDKEHHWE Ha TpaHulle KUAKOocTh — ra3. llpu
MCI0JIb30BAHMHU BOJIbI M BOJHBIX PACTBOPOB COJIEH, KUCIOT U OCHOBAHUM TaKH€ METOJbl OOBIYHO HA3bIBAIOT
TUPOTEPMAIIbHBIMHU.

4.3. I'erepoda3zubiii CHHTE3 B pacTBOPE.
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I'erepodaszuplii cuHTe3 B KMIKOW (ha3e OCHOBAH Ha TOMOXMMHYECKOM pPEaKUHUU MEXAYy TBEpAOn
¢dazoil U OKpyXKarollel ee >KUIKOCThIO. YIIbTPaJUCIEPCHBIN MOPOIIOK MOMEIIAIT B KUIKYIO (a3zy, e
MIPOUCXOUT BHEAPEHUE NOHOB U3 JKUJKOHN (pa3bl B TBEPAYIO WIM 0OMEH HOHAMU MEXTY (azaMu.

4.5. PaznoxxeHue 2IeMeHTOPTraHNIECKUX COCTUHEHUM.

Mertoapl pa3foXkeHuss U MOCIHEAYOIIUN TBepAo(a3HbIi CHHTE3 B HEOPUKETUPOBAHHOM COCTOSIHUM
OTHOCSITCS. K METOJIaM IOJy4eHHs KEPaMUUYECKHX MOPOILIKOB, T€ ONPENEIISIONIMMU SBIISIOTCS MPOLECCHl B
TBEpIoi (asze.

4.6. I1na3sMOXUMHYECKUI METOL.

[1na3MoXUMHUYECKUN CUHTE3 MPOBOJUTCS B CHEIMAJIBHBIX IJIA3MEHHBIX pEaKkTopax — IUIa3MOTPOHAaX.
[Tna3zma ¢ remneparypoit 4000 — 8000 K coznaeTcst BHyTpH peakTopa IyTeM 3aKUIraHusl BHICOKOYACTOTHOTO
ra3oBOTO pa3psza WiM deKTpudeckoi ayru B Ar, N2, NH3 u apyrux razax. MHorna B kauecTBe HCTOUHUKA
SHEPrUuMu HCIOJIb3YETCs JIa3ep, TEIIoTa XUMUYECKONH PEaKIUU U T.J.

4.7. DNeKTpOXUMHUUYECKUN CUHTE3 HAHOMIOPOIIIKOB.

B ocHoBe mMeToza jekaT MHOTOAIEKTPOHHbIE MTPOLIECCHl COBMECTHOTO 3JIEKTPOBBIIEICHUS METAJJIOB
1 HEMETAJUIOB U3 Pa3jIMuYHBIX PacIUIaBOB C MOCIEAYIOUIUM MX B3aUMOJICHCTBHEM Ha KaToJ€ Ha aTOMapHOM
ypoBHe. Vcnosib30BaHKe 3IEKTPUUECKOTO TOKA MO3BOJISIET OCYIIECTBIIATH MPOLIECCHI, KOTOPbIE B OOBIYHBIX
YCIIOBUSAX HE MPOUCXOJIAT WIN UIAYT OYEHb MEIJIEHHO.

4.8. DIEeKTPOIPO3UOHHBIA METOI.

DNEeKTPOIPO3UOHHBIA METOJ TMOJIYYEHHs MOPOLIKOB OCYIIECTBIISETCS 3a CUET 3JIEKTPOMCKPOBOIO
pa3psiia B COOTBETCTBYIOIIEH Cpelie M MPUBOAUT K AIEKTPOIPO3UOHHOMY JUCIEPIUPOBAHUIO AIIEKTPOJIOB.
JleiicTBHE TIIa3MBI TYTOBOTO pa3psjia CIIOCOOCTBYET XUMUUYECKOMY B3aMMOJICUCTBHUIO AUCTIEPTHUPOBAHHOTO
MeTaJlla C OKpYXarwllel cpenoid. MUKPOIYrH, BO3HHKAIOMIME MEXKIY DJIEKTPOJaMHU, NMOTPYKEHHBIMU B
AKHUJKOCTb, BBI3bIBAIOT X IPO3UIO.

4.9. Y 1apHO—BOJTHOBOW METOJ] (IETOHAIIMOHHBIA CHUHTE3).

OTo cuHTe3 B IUIa3Me, oOpasyrouieiicss B mpouecce B3pbiBa. [Ipu cuHTE3e B3pHIB — CHIBHO
HEPAaBHOBECHBIN IpoOLIECC, — KaK IPaBUIJIO, OCYIIECTBISIOT B 3aKpbITOM cocyne — Oombe. Ilpu B3pbiBe
B3pBIBYATOr0 BemecTa 3a Bpema 0,2 — 5-10° ¢ temmeparypa mocturaer 4000 °C, a jpaBieHHE B
3aBUCHUMOCTU OT THUIA YCTPOWCTBAa YIapHO—BOJIHOBOIO HarpyxeHus mnosbimaercss ao 50 I'Tla (s
miockoro), 1o 80 I'Tla (mst ocecummerpuynoro) u 1o 1000 I'Tla (st chepuyeckoro).

4.10. [TomyuyeHne HaHOYACTUI] METOJOM 3JIEKTPOB3PHIBA.

Ecnu yepes mposonoky auamerpom 0,1 — 1,0 mm 3a 107°...1077 ¢ mpomycTHTh TOK IIOTHOCTHIO
10%...10% A/MM?, TO IPOMCXOJUT B3PBIB U PACIbLIEHUE TPOBOJIOKH B HAHOYACTHUIIBL.

4.11. Meto/1 na3epHOT0 UCIIApEHUSI.

Meto 1 na3epHOro UCIApeHUs] BELIECTBA, TAKXKE HA3bIBA€MbIH JIa3epHOM abisuuedl WM J1a3epHOM
UCKpOM, uiu sazepHbIM napodasubiM ocaxkaeHueMm (JIIMA wnmu PLD — pulsed laser deposition), ocHoBaH
Ha YJaJEHUM BEIEeCTBAa C IMOBEPXHOCTU IpHU €€ Ja3epHOM OOiydeHUU. MerToja AEIUTCs Ha HECKOJIbKO
9TaloOB: HCHApPEHHWE MaTepuala C MUIICHH, Pa3BUTHE IUIa3MEHHOTO (Qakela M3 YacTUl] 00Jy4yaeMoro
BEIECTBA, OCAX/IEHNE HAHOYACTHI] Ha MOJIIOXKKE.

4.12. MeToa ruapon3a B IJIaMEHHU.

B nanHoM BapuaHTe MeTOJa TOpEHHUs JIETy4yue COEOUHEHHsS! (OOBIYHO XJIOPHAbI WU KapOOHUJIBI
METaJJIOB) PacClbUISIIOT B KHUCIOPOJ-BOJOPOAHOE IUIaMs. 3a CUYeT BBICOKOTEMIIEPATYPHOIO THJPOJIH3a
00pa3yroTcsi HAHOpa3MEpHbIE KaIUIM PacIIaBJICHHOTO OKCUA.

Paszpen 5. Oco0eHHOCTH MOTyYeHHSI HAHOKOMIIO3UIIMOHHBIX MATEPHAJIOB.

Hanonopouiku — 3T0, Hpexae BCEro, HMCXOJHOE ChIpbEe JIs IMOJIYYEHUS KOHCOJMIAWPOBAHHBIX
HAaHOCTPYKTYPHBIX MaTepHalioB 3aJaHHON (QOpPMBI U ¢ HEOOXOAUMBIMU (PYHKIHOHAIbHBIMU CBOMCTBaMH,
MpeIHa3HAYEHHBIX U1 MPAKTUYECKOTO MCHOJb30BaHus. 3 NOJydeHHBIX HAHOIOPOUIKOB MIPH 100aBJICHUN
HE0OX0IMMOTO KOJIMYECTBA U BHJIa BpeMeHHOU TexHosorudeckoi csszku (BTC) nonydaror opMoBOUHBIE
Macchl, U3 KOTOPBIX (POPMYIOT 3arOTOBKU TpeOyeMoil (opMbI U pa3MepoB.

VY CII0BHO TEXHOJIOTHUIO MOJIy4YE€HUSI HAHOKOMIIO3UTA MOKHO MPEACTaBUTh B BUJIE YETHIPEX MPOIIECCOB:

1). momy4yeHue cinaboarperupoBaHHOTO HAHOTIOPOIIIKA;

2). moAroToBka (OPMOBOYHOM Macchl (CMEIIMBAaHUE C JAPYTMMHU MOPOIIKaMH U JoOaBKaMu
(MoubuKaTOPbI, BPEMEHHBIE TEXHOJIOIMUYECKHUE CBSA3KH U T.I1.));

3). popmoBaHMEe MaKCUMAIBHO IJIOTHOW U PAaBHOIUIOTHOM 3arOTOBKU;

4). ynaneHvue BpeMEHHOM TEXHOJIOTUYECKOM CBSZKU;
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5). criekaHue 3aroTOBKH;

6) okoHUaTeNbHast 00pabOTKa U3IEITHS.

OnHOM M3 OCHOBHBIX MPOOJIEM B MTPOU3BOJICTBE HAHOKOMIIO3UTOB SIBJISICTCS CKIIOHHOCTh HAHOYACTHI] K
00pa30BaHUIO arperatoB  pPa3JIMYHOW IMPOYHOCTH, YTO OCIOXKHSAET TIIOJydeHHE KadyeCTBEHHOTO
HAaHOCTPYKTYPHPOBAHHOTO TpOAyKTa. s paspylieHus arperatoB TpeOYIOTCS OOJbIIME MEXaHHYCCKUE
YCHIIUS U PETYJIUPOBAHNUE TEMIIEPATYPHO-BPEMEHHBIX PEKUMOB CITICKAHHS.

B 10 xe Bpems, ycioBus (POpPMOBAaHHS 3aroTOBOK W3 HAHOIOPOIIKOB B 3HAYMTEIHLHOW Mepe
OTIpeJICIIIeT TIOPUCTOCTh M MEXaHWYECKUE CBOMCTBA TOJy4aeMbBIX H3ICIUH, W, CIEAOBATEILHO, K BBIOOPY
crioco6a (GopMOBaHHS 3arOTOBOK W3 HAHOTIOPOIIKOB HY)KHO TOJXOJUTh HE MEHEe OTBETCTBEHHO, YeM K
croco0y CMHTE3a NCXOHBIX HAHOTIOPOIIKOB.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

O0mas Tpy10eMKOCTh 1M CHUILJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1 34 25,5
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKH 0,25 8 6
Jlexuu 0,25 8 6
[TpaxTnueckue 3anstus (113) 0,75 26 19,5
B TOM 4HcCJie B GOopMe MPAKTUUECKOM MOATOTOBKH (npu HAAU4UL) 0,25 8 6
CamocrosiTesibHasi paboTa 2 74 55,5
KoHnTtakTHas camocrosiTenbHas paboTa P 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 73,6 55,2
Bujx koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«O0padoTka pe3yabTaToB (PU3MKO-XUMHYECKOI0 AaHAJIN3Aa MATEPHAJIOB)

1 Heap AMCHUILUIMHBI — COCTOMT B OOYy4Y€HHME CTYAEHTOB MarucTparypbl 3HaHHUSM, YMEHHSIM H
HaBbIKaM HCII0JIb30BaHMs MH(GOpMaLuy, ee 00pabOTKH U MHTEPIIPETALNH, a TAKKE MPAKTUYECKOE OCBOECHUE
COBPEMEHHBIX METOJIOB MCCIIEI0BAHU.

2 B pesyabTrare u3dy4eHHs AMCHUILIMHBI 00y4YaIOIIMICH 10JI2KEH

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

[1K-2.3; I1K-3.1; T1K-3.2; T1K-3.3; T1K-4.1; T1K-4.2; [1K-5.1; [1K-5.2; T1K-5.3.

3namo:

— CoBpemenHble MHPOpPMAIMOHHBIE 0a3bl JaHHBIX, COAEPXKALIUX (PU3HKO-XMMHUECKHUE XapaKTEPUCTUKU
BEIIECTB, HA OCHOBE KOTOPBIX (OPMUPYIOTCS U3JIEIHSI SJEKTPOHUKH.

— B03MOXHOCTH 4YHCJIEHHOTO MOJEIMPOBAHUS AuarpaMM (pa30BbIX PaBHOBECHM MHOTOKOMIIOHEHTHBIX
CHUCTEM.

— CoBpeMeHHbIE CUCTEMbI CKaHUPYIOIIEH AJIEKTPOHHOM MUKPOCKOIIHHU, UX XapaKTEPUCTHUKU U BO3MOKHO
pelIeHUs TeX WM UHBIX 33J1a4 110 aHaJIu3y MOp(OJIoTuu.

— CoBpemeHHbIE annapaTHbIE PELIeHus AJIs UCCIEOBaHUM CTPYKTYphl U (Pa30BOro cocraBa MaTepHaioB
METO/IaMU PEHTI€HOBCKOM U pakiuu

—  DOKCIepUMEHTAJIbHbIE  METOJAbl  MCCIEAOBAaHUSA  CHEKTPAJbHO-TIOMUHECIIEHTHBIX  XapaKTEpUCTUK
00BEMHBIX, MOJTUKPUCTATUINYECKUX U TOHKOIIJICHOYHBIX MaTEPHAIOB

Ymemo:

— UsBnekatp uHpoOpManuio 0 (QU3MKO-XMMHUYECKHX XapaKTEpUCTHKAX BEILIECTB, HA OCHOBE KOTOPBIX
dbopMupyIOTCS Marepualibl U H3AEIUS 3JIEKTPOHUKH, COBpEMEHHbIE 0a3 JaHHBIX OTEUECTBEHHBIX U
3apyOEKHBIX TTPOU3BOAUTEIICH.

— @opmupoBaTh MHaKeT BXOJHBIX OSKCIEPUMEHTAIBHBIX JAHHBIX B Pa3jMYHbIE CHUCTEMBbl YHCIECHHOTO
MOJENTMPOBAHUS Ul pacueTa MHOTOKOMIIOHEHTHBIX AuarpamMm (a3oBbIX PaBHOBECHH.
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— IloaroraBmuBarth 00pa3ubl JJii  NPOBENEHUS  AJIEKTPOHHO-MUKPOCKOIMYECKOTO  aHaiu3a |
UHTEPIPETUPOBATh PE3YIbTaThl IMPOBEACHHOTO MOP(OJIOTMYECKOT0, 3JIEMEHTHOro u  (ha30BOTO
aHAJIM30B.

— IloaroraBmuBaTh, MpPOBOAUTH CBHEMKY M IPOBOJUTH KOJIMYECTBEHHBIM aHaIU3a CIIEKTPOB
PEHTT€HOBCKOM AU (paKLUK NOPOIIKOBBIX KPUCTAIIIMYECKUX U aMOP(HBIX MaTepUaoB.

— IloaroraBmuBaTh  00pa3lpbl, MNPOBOJUTH CHEMKY W  KOMIBIOTEPHYIO OOpabOTKYy CHEKTPOB
(OTOTOMUHECHEHIINY, KOMOMHAIIMOHHOTO PacCesHUsI CBETa, ONTHYECKOrO IMOIJIOIIEHUSI B BUIUMOU U
UK obnacru.

Bnaoemuv:

— HaBpikamu paboThl ¢ COBpeMEHHBIMH HH(MOPMAlMOHHBIMU pecypcaMd B OOJacTH XpaHEHUs Hu
00pabOTKU AAHHBIX 10 PUZUKO-XUMUYECKUM XapaKTEPUCTUKAM BEILECTB,

— CoBpeMeHHBIMH METOJaMHU aHaliu3a MOP(OIOrUH, CTPYKTYpbl, (a30BOr0 U 3JIEMEHTHOI'O COCTaBOB
MaTepuajoB Ha OCHOBE KOHJIEHCUPOBAaHHBIX (ha3 MHIUBUAYAIbHBIX BEIIECTB U XUMHUYECKUX
COCIMHEHUM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nen 1. UndopmannoHHble CHCTEMBbI U CHCTEMbl YMCJIEHHOT0 MOJeJIMPOBaHus M0 Ga30BbIM
PaBHOBeCHSIM TEPMOJUHAMUYECKUX CHCTEM.

CoBpemeHHble MH(DOPMALIMOHHBIE CUCTEMBI MO (U3UKO-XUMHUYECKUM CBOMCTBAM MaTEpUajOB IS
M3TOTOBJICHUS U3AEIUMN JIEKTPOHUKHU U (POTOHUKH.

CoBpeMeHHbIE CHCTEMbl UHCIEHHOI'O MOJEIMpPOBAaHUS JuarpamMMm (a3oBbIX pPAaBHOBECHH U HX
MCI0JIb30BaHKE I BbIOOpA YCIOBUM MOJTyYEHHS] MaTEpUAJIOB € 33JaHHBIMU CBOMCTBAMHU.

Paznen 2. DkcnepuMeHTallbHbIe MeTOAbl AHAJIM3a CTPYKTYPbl M COCTaBa rerepoasHbIxX
IUVIEHOYHBIX CTPYKTYP.

DKCIIepUMEHTAIbHBIE METOJIbl HMCCIIEOBaHUSI MaTepUalOB DJIEKTPOHHON TEXHUKU C IOMOUIbIO
AJIEKTPOHHOW MMKPOCKOIMHU. BO3MOKHOCTH COBPEMEHHBIX CKAHUPYIOIIMX 3JIEKTPOHHBIX MHUKPOCKOIOB C
pa3IMYHbIMU cucTeMaMu (OPMHUPOBAHUS JHEPreTUYECKUX MYy4YKoB. (OCOOEHHOCTH MaTeMaTU4YecKoil
00pabOTKH CUTHAJIOB 3JIEKTPOHHBIX M HOHHBIX CHCTEM aHajlN3a OBEPXHOCTH MaTepuanoB. MeTopl aHan3a
($a30BOr0, CTPYKTYPHOTO M 3JIEMEHTHOT'O COCTaBa B COBPEMEHHBIX CHUCTEMaX CKaHUPYIOIIEH 3JIEKTPOHHOM
MUKpOCcKOoMHU. OCOOEHHOCTH NPUMEHEHUS PEHTTEeHO-(PIYyOPECLEHTHOr0 aHaiu3a B PEeXHUMax BSHEPro-
JMCIIEPCUOHHOTO U BOJIHOBOTO MU3MEPEHUS.

CpaBHUTENIbHBI aHAJU3 BO3MOXKHOCTEM COBPEMEHHBIX CHCTEM PEHTI€HOBCKOW Au(pakiuu.
OcoOenHocTH  mporpaMMHOro  obOecrieyeHue  Juisi  00pabOOTKH  pe3yiabTaToB  JUPPAKTOrpPaMM
KPUCTAIIMYECKHUX, aMOP(HBIX U HAHOPA3MEPHBIX 0OBEKTOB.

Pa3znesn 3. DkcnepuMeHTa/lbHbIE MeTOAbl aHAJM3a MHKPONPHMECHOI0 AHAJH3a MATEPHAJIOB
A1 (POTOHUKH U IJIEKTPOHUKH.

DKCIepUMEHTAIbHBIE METO/Ibl MCCIEA0BaHUSI MaTepHalloB MUKPOIIPUMECHOTO COCTaBa MaTepUalioB
Uis (DOTOHMKU M AJIEKTPOHUKU BKIIOYAIOT METOJbl MAacCC-CIIEKTPOMETPUHU C Pa3IUYHbIMH BapUaHTHAMHU
poOOMOAroTOBKM. Macc-CleKTpOMETpUsi C HMHIYKTUBHO CBS3aHHOM Mia3Moil. Macc-criekTpomerpusi ¢
1a3Moil Tierwmero paspsana. BropuuHo-nonHast macc-criektpomeTpus. OcOOEHHOCTH MPOOONOATOTOBKH
[pernapaToB s HpoBeldeHUs aHanu3oB. OOpaboTka HHTEphEpeHUUH B MacC-CIEKTPOMETPUUYECKUX
uccieaoBaHusax. Pabora co cTaHAapTHRIMU 0Opa3liaMH.

Paznen 4. DxcnepuMeHTabHble MeTOAbI HCCJIEI0BAHUS CHEKTPAIbHO-TIOMUHECHEHTHBIX
XapaKTePUCTUK MaTepHAJIOB Il GOTOHUKHU U JIEKTPOHHUKH.

DKCIIEpUMEHTAJIbHBIE METOJIbl HMCCIEA0BAHUS CIEKTPAIbHO-IIOMUHECLIEHTHBIX XapaKTEPUCTUK
O00BEMHBIX, MOJIMKPUCTAIMYECKMX M TOHKOIUIEHOYHBIX MAaTepuaioB i (OTOHUKUM U DIIEKTPOHUKH.
Maremaruueckass 00paboTKa CHEKTPAJIbHBIX U CIEKTPAIIbHO-KUHETUUECKUX AaHHbIX. [IpHunHbI ymupeHus
CIEKTPOB JIIOMUHECLUEHIIMM — OJHOPOJHOE U HeogHoponaHoe ymupeHue. llltapkoBckoe pacuienienue
auHui. CHoexkTpbl JIIOMUHECHEHIIMM MHOTOLEHTPOBBIX MaTepuayioB. Pa3znoxkeHue CHEKTpOB Ha
JJIEMEHTapHbIe KOMIIOHEHTHI. OTAeNeHue JUHUM IITApKOBCKUX KOMIIOHEHT OJHOIO ILIEHTpa OT JIMHUM,
00pa30BaHHBIX PAa3HBIMU IIECHTPAMH CBEUEHUS.

Kunernka 3aryxaHusi JIIOMMHECLIEHLIUY, pa3pelIeHHbIe U Hepa3pelleHHbIe nepexoibl. BnusHue Ha
KMHETUKY KOOIIEPAaTUBHBIX IPOLECCOB M HMOH-MOHHOTO B3aUMOJEWUCTBUA. BnusHue Ha KUHETHKY
TEMIIEPaTypPHOIO, KOHILIEHTPALlMOHHOTO W NPUMECHOTO TYHICHHs JIIOMUHECUEHIMH. Pacyer kBaHTOBOTO
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BbIxosa. [locTpoeHne KHHETHYECKHUX KPHUBBIX W pPAacueT BPEMEHM >KU3HHU CIIOKHBIX, MHOTOIICHTPOBBIX
JFOMUHO(OPOB.
4 O0beM yueOHOM TMCHUTIITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1 34 25,5
B TOM 4HcJie B (popMe NpaKTHYECKOH OATOTOBKHU 0,25 8 6
Jlexuu 0,25 8 6
[TpaxTuueckue 3anstus (113) 0,75 26 19,5
B TOM 4HcCJie B GOopMe MPAKTUUECKOM MOATOTOBKH (npu HAAU4ulL) 0,25 8 6
CamocrosiTesibHasi paboTa 2 74 55,5
KonrtakTHas camocTositenpHas pabota P 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHBI 73,6 55,2
Bujx koHTpoJs:
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«OCHOBBI (POTOHUKM

1 esab AUCHUIUIMHBI — U3YYE€HHUE OCHOBHBIX (PU3MUYECKUX SBJICHUSIX U MPOLECCOB, MPOTEKAIOIINX B
aKTUBHBIX M TACCUBHBIX 3JIEMEHTaX TBEPAOTENIbHBIX M BOJIOKOHHBIX JIa3€pOB, BOJIOKOHHO-ONTHYECKHX,
JNEKTPO-ONTUYECKUX U HEIIMHEMHO-ONTUYECKUX YCTPOMCTB. be3 Taknx 3HaHUI HEBO3MOKHBI CO3HATEIIbHBIE
1 3¢ dexkTuBHBIE MOIXObI K pa3paboTKe U OPraHU3aLUU TEXHOJOTUN B chepe MPOU3BOJCTBA MAaTEPUATIOB U
u3/1enuil POTOHUKHY..

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[1K-4.1; I1K-4.2; T1K-4.3.

3names:

— OcHoBHBIE (GyHIAaMEHTabHbIE (DU3WYECKUE SIBJICHUS W 3aKOHOMEPHOCTH, JISKAIIUE B OCHOBE
(GYHKIIMOHMPOBAHUS TBEPAOTENbHBIX M BOJOKOHHBIX JIA3€POB U MHBIX BAKHEHIINX, U3JEIUM U MpUOOPOB
KBAaHTOBOM JIEKTPOHUKH, BOJJOKOHHON Y HEJINHEUHOW ONTUKH

— OCHOBHBIE TEHJCHIIMM Pa3BUTHUS U COBPEMEHHBbIE MPOOIeMbl (PU3UKHU JIa3€pOB, ONTHYECKOMN
CIIEKTPOCKOITHH, BOJIOKOHHON U HEJIMHEMHOM ONTHUKH;

Ymemy:

- KauectBenno mpoBectn 0030p HMEIOUIMXCS B COBPEMEHHOM  HAy4yHOM  JjMTepaType
AKCIEPUMEHTAJIbHBIX U TEOPETUUYECKUX JAHHBIX M0 PA3IMYHBIM MpolieMaM (U3UKU Ja3epoB, ONTHYECKOMN
CIIEKTPOCKOITHH, BOJIOKOHHON Y HEJIMHEMHOMN ONTHUKH;

- Boigenute B 60JibIIIOM 00bEME HayYHO-TEXHUYECKON MH(OpMalMK BaXKHbIE C TOUKH 3pEHHs 00JacTu
CBOMX HAYYHBIX UHTEPECOB MOMEHTHI, HE TpaTs BpeMs Ha M3yuyeHUue MHPOpPMaIH, BTOPOCTEIIEHHON ¢ 3TOi
TOYKH 3PEHUSL.

- I'PaMOTHO MOCTaBUTh (PU3MYECKHI HSKCIEPUMEHT MO MCCIEAOBAHUIO ONTUYECKHX (B TOM YMHCIIE,
HEJIMHEMHO-ONTUYECKUX),  CIEKTPAIbHO-IIIOMUHECHEHTHBIX, Ja3€pHbIX T'EHEPAlMOHHBIX M  HHBIX
XApaKTEPUCTUK HOBBIX ONTHYECKHX MAaTEPHAIOB, B TOM 4YHCIIE — KOPPEKTHO IPOMU3BECTH IOATOTOBKY
oOpa3la K TOMy WJId HHOMY BUY €r0 HCCIeI0BaHUM;

- NPaBWIBHO HHTEPIIPETHUPOBATh W AHAIM3UPOBATH PE3YJBTATHl OTAEIBHBIX JKCIEPUMEHTOB TAaKOIO
poja, a TaKKe CHCTEeMAaTH3MpOBaTh M 0000IIATh pe3yabTaThl CEpUN TAKUX 3KCIIEPUMEHTOB C YU4E€TOM
UMEIOLIUXCA  JIMTEPaTypHbIX JaHHBIX, B TOM YHCIE - KPUTUYECKH OCMBICIUTh OOHApYy>KEHHBIE
9KCIIEpUMEHTAIIbHBIC 3aBUCHMOCTH U TEHJICHIIUN C TOYKH 3PEHMS UX CTATHCTHYECKOW 3HAYUMOCTH C YYETOM
CIIy4ailHBIX U CHCTEMATHYECKHUX ITOIPEIIHOCTEN U3MEPEHN;

- TMOATOTOBUTH HAay4yHyI0 MyOJMKalMio, JOKJIaJ Ha HAaydyHOM MEpPONpUATHH U  pasjeln
KBaJIN(UKALIMOHHOM pabOTHI 10 pe3ysbTaTaM TaKUX SKCIIEPUMEHTOB.
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Braoemy:

- OCHOBHOH CII€LIMaJIbHOM PYCCKO- M aHIJIOS3bIYHON TEPMUHOJIOTHEHN, TPUMEHSIEMON B TaKUX 00JIacTAX
HayKH, Kak (u3Mueckoe MaTepualoBEJeHbE, BOJIOKOHHAsI W HEJIMHEHHAs OITUKA, OINTHYECKas
CHEKTPOCKONus, pU3MKa J1a3epoB, (pru3nueckas JEeKTPOHUKA;

- HaBbIKAMM TIOHMCKAa B OMONMOTEKaX M B AJIEKTPOHHBIX pecypcax HayuyHO-TEXHUYECKOU JIUTEpaTyphl
uH(popMaluy 1Mo GU3NIECKOMY MaTEpHAIOBECHbIO, KBAHTOBOW AJIEKTPOHHUKE, BOJJIOKOHHON M HEIMHEWHOM
ONTHKE, ONTUYECKON CIEKTPOCKOINH, 10 COOTBETCTBYIOIIUM pazjiesnaM oOuieil pu3nku, pusnueckoi XumMmuu
TBEPAOTrO COCTOSIHUSA, (PUZNYECKOM IITEKTPOHUKH.

- HaBbIKAMM OOLIEHUS CO CBOMMM OYyIyIIMMHU KOJIJIETaMU — IMPEACTABUTEISIMH CMEXHBIX MpodeccHii
(mpexnae Bcero, QU3MKaMU M TEXHUYECKUM IIEPCOHAIOM) C HCIIOJIb30BAHMEM XOPOIIO H3BECTHBIX WM
TEPMHUHOB, ITOHATUN U KaTETOPUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paspnen 1. Beegenue B pusuky Jiazepos
1.1. OcHOBHbIE TNOHSATHUA M ONpENENCHUS B JazepHOU Qu3nke. DOTONIOMUHECHEHINS, BBIHYXICHHAS
JIIOMUHECLEHIUS, BPEeMS JKU3HU U KBAHTOBBIN BBIXOJ], CEUEHUE JIIOMUHECLIEHIIUU, ONTUYECKOE MOTJIOIEHUE
13 OCHOBHOT'O M BO30YXJeHHOro coctosiHuil. KorepenTHocTh. OCHOBHBIE THIIBI JIA3€POB, UX MPEUMYILECTBA
U HEJOCTAaTKU. AKTHBHAs cpesia U pabouyue 4acTULbl TBEPAOTENbHBIX JIa3€pOB, TpeOOBaHUS K HUM. Bumbl
HAaKaydKH J1a3epoB.
1.2. KoHeTpyKuus ¥ NpuHIUI pabOThI j1a3epa U ONTUYECKOTO KBaHTOBOro ycuinurens. [lopor renepanuu u
MMOPOrOBOE YCIOBUE TE€HEpaIlud, KOIPPUIIMEHT MOTIoneHns U KOdQOUIIMEHT yCHIICHUs] aKTUBHOM CPEJbl,
MHBEPCHAas 3aCEJIEHHOCTh, TPEX- U YEThIPEXYPOBHEBAsI CXeMa T'€Hepallly, aKTUBHbIE U NACCHUBHbIE MOTEPH.
DHepreTuyeckue XapakTepUCTUKH Ja3zepoB: juddepeHunansupiii u nonseil  KIIJ, makcumanbHas
MOIIIHOCTh ~ TE€HEpaluHl, TEPMOMEXaHMYECKHME M  TEpPMOOINTHYECKHE (PAKTOPbI, OrPAHUYMBAIOLINE
MaKCHUMAaJIbHYIO MOUTHOCTb IT'€HEpaIiu.
1.3. IIpocTpaHCTBEHHBIE XapaKTEPUCTUKH Ja3€PHOTO H3JIYy4YECHHs, JUAMETP U PaCXOJUMOCTh Ja3epHOTO
ny4a. JudpakunoHHbIN Mpenen, NpoIoJibHbIE U MomnepeuHble Mobl, CocoObl JOCTUKEHHS OJHOMOIOBOM
na3zepHoil reHepanuu. [loyyeHue ynbTpa-KOpPOTKUX Ja3€PHBIX UMITYJIbCOB B PEXKUME CUHXPOHHU3ALMHU MO
Y BaOXHEUIITHNE METOJIbI JOCTIKECHHS 3TOTO pexuma. CriennanbHble TPEOOBaHUS K aKTUBHOM CpeJie JIa3epoB,
paboTarouMx B peXUME CHHXpOHM3aUuu MoA. Jlucmepcus TpYIIOBBIX CKOPOCTEH U crnocoObl ee
KOMIIEHCAIUH.
1.4. BpeMmeHHbIE XapaKTEpUCTUKU JIa3€pHOTO W3JIy4yeHUs, HEIpepblBHAsT W HMITYJIbCHas TeHepalus,
MOJIyIIMPUHA UMIYJIbCa, CKBAXXHOCTb, YAaCTOTA CJIEJOBAHUS HUMITYJIbCOB. PeXHUM CBOOOJHBIX HMMITYJILCOB.
[TonyueHue KOpPOTKUX JIa3€pHBIX HMITYJIbCOB BBICOKOW CpEJHEH MOLIHOCTH B pPEXKUME MOMAYJIALUU
noopotHocTr. CriocoObl TOJIy4EHHUsI JaHHOTO PEKMMa TeHepaluu. AKTHUBHAS M TACCHUBHAS MOJYJISIIHS
noopotHoctu. OOTiOpaTop, sueiika Ilokkenbca, akycTo-omTHYECKWU MoayisiTop. Haceimaromuecs
ITOTJIOTUTENH.
1.5. CnektpanbHble XapaKTEpUCTUKU Ja3epHOro m3iydeHus. CreKkTp ycuJIeHHUs] akTUBHOM Cpelbl U CHEKTP
reHepanuu. [lapa3uTHoe NOMIONIEHHE W TOIJIOIIEHHWE M3 BO30YKIEHHOTO COCTOSIHUS Kak (haKTOpBl,
OTpaHMYMBAIOIIME JHAaNa30H reHepaunu jaszepa. CrocoObl yIpaBiieHHE YacTOTOM JIa3epHOr0 HM3JIy4EHHUS,
MHOI'0YaCTOTHAs reHepauus U ee mpuMeHeHne. 1ltaBHo nepecTpanBaemasi 1o 4acTOTe Ja3epHas reHepanus,
CrocoObl Takoll mepecTpolku, ocoOble TpeOoBaHMS K AKTUBHOM Cpele MepecTpanBaeMbIX JIa3€pOB.
[TonymupuHa CIIeKTpa JIFOMUHECHEHIIMA KPUCTAJUIA U JMANA30H NEPECTPOUKHU I'E€HEPALNHU JIa3epa Ha 3TOM
KpHUCTaJLIE.
Paszpen 2. OnTrnyeckasi CIEKTPOCKONUA MATEPHATOB (DOTOHUKH
2.1. M3onupoBaHHBIE OJHO- M MHOTO3JEKTPOHHBIE AaTOMbI (HMOHBI), KBAHTOBBIE YHCJA, AJIEKTPOHHbIE
000s10ukM ¥ opOutanu, cruH. OCHOBHbIE BHUIbl B3aMMOJCHCTBHI, IMpaBHJia CIO0XEHHS OpPOUTAIbHBIX U
CIMHOBBIX MOMeEHTOB, npuHuun Ilaynu u npaBuna XyHpaa. 3aMKHyTass M HE3aMKHYTas 3JIEKTPOHHBIE
000JI04KH, SHEPreTUYECKHE YPOBHU, 3JIEKTPOHHBIE TEPMbI U UX 0003HAYEHUS, JUarpaMmma dHEepreTU4ecKux
ypoBHel P3-nonoB [luke.
2.2. IlpumecHble aToMbl (MOHBI) B KOHJEHCHPOBAHHOW cpeze. 3ampelieHHass 30Ha U JIOKAJIbHBIE
SHEpreTUYecKue YpOBHU NpuMecHbIX HOHOB. lllTapkoBckoe pacuiemyieHue 53JeKTPOHHBIX YPOBHEH
MIPUMECHBIX IIEHTPOB KPUCTAIUIMYECKUM MOJIEM (TI0JIEM JINTaH/I0B) MaTpULbl. DJIEKTPOHHO-KOJIe0aTeNbHOE
B3aNMO/JICHCTBHE.
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2.3. Omnruyeckoe NOTJOHIEHHE. ODJIEKTPOHHBIE IMEPEXoAbl M IpaBHiia 0TOOpa. OJIEKTPOIUNOJbHBIE U
MarHUTHOAMIIOJbHBIE Tepexoabl. BeposSTHOCTHM mepexo/loB, CEYEHUs MepexoioB, KO3(PPUIIMEHTHI
BetBieHus. Meron [xamma-Odenbra. OCHOBHBIE BHJBI JIIOMUHECHEHIMA. MOHOSKCTIOHCHIIMAIBHBIA |
HEMOHOAKCIIOHEHIIMANIBHBIM  pacnaj, BO30YXJIEHHOro cocTosiHus. besblsnyuaTenbHas MHOTO(QOHOHHAs
penakcanyst Bo30yXAEHHOTO cocTOSHUS. OCOOEHHOCTH CHEKTPaJbHBIX MEPEXO0B C MEPEHOCOM 3apsiaa U
MEXKOH(UT'YpallMOHHBIX MEPEeX0/0B. be3bI3nydyaTeNnbHblil NEPEeHOC PHEPrHuHM BO30YKIEHHOTO COCTOSHHS
MEXAY ONTHYECKMMM LIEHTpaMH B TBEpAbIX TeiaX. Pe30HaHCHBIM M HEpe30HAHCHBIH, OOBIUHBIN U
KOOTIepaTUBHBIN mepeHoc. Pakrtopel, omnpeaensioune 3(Q(YEeKTUBHOCT, pa3MYHBIX BUJOB IEPEHOCA.
MuxkponapameTp IOHOP-aKLENTOPHOTO B3aUMOJICHCTBUSA. A-KOHBEPCUSI U KpOCC-pellakcalys Kak ocoOble
BU/IbI Takoro nepexoca. [Inenenne Bo30yxaennil. KonueHTpaunoHHoe TylieHne JIOMUHECHEHIUH.

2.4. BaxHeillline penKo3eMeIbHbIE HOHBI-aKTUBATOPHI JUIsl Jla3epoB M JtoMUHOGOpoB. UTTpeOuil kak
na3epHblil aktuBaTop. IIpemmymiectBa u Henmoctarku. LlITapkoBCcKoe pacilerieHne OCHOBHOIO COCTOSTHUS
Yb*" ¥ noymmpHHbEl CIEKTPaNbHBIX MOJIOC KaK BaKHEHIIME IapaMeTphl aKTHBHBIX Cpejl, JErHPOBaHHbIX
Yb. Tynuit kak nazepHbiii noH. CnekTpajibHas 00JaCTh T'€HEpall HOHOB TYNIHS U cepbl NMPUMEHEHUS
Ja3epoB 3TOT0 Juana3oHa. BakHeline cxemMbl ONTHYECKOW HAKauyKU KPHUCTAUIOB JIETUPOBAHHBIX TYJIHEM.
l'onmbMuii Kak MOMOJHHUTENBbHBIA aKTHUBATOP TYJIHMEBBIX Ja3epoB. DpOMH Kak aKTHBATOp HJs Ja3epoB U
ycwnuTtenei. CrekTpanbHble 00J1acTH €ro reHeparuu (YCUICHHUs) U 3HaYeHUs dTUX oOyiactel. Baxkueitmme
CXEMbl ONTHUYECKOW HaKaukKu 3pOMEBBIX JIA3€pOB M YCHIHUTEIEH, OCOOEHHOCTH TUHAMHKHU 3aCEeCHUS U
pasrpy3Ku pasIMUHBIX SHEpPreTHYeckux ypoBHeil Er''. Pojib CO-akTUBaTOpoB B ONTHYECKMX Cpeax,
JNerupoBaHHbIX dpbueM. Heonum kak nasepubiii noH. CriekTpaibHble nepexoasl Nd**, ucnomssyemsie s
Ja3epHON reHepaluy, Juana3oHbl U o0JacTu NMpUMEeHeHHs 3Toil reHepauuu. CaMapuil U IUCHpO3Ul Kak
aKTUBATOPKI LIS JTIOMUHO(OPOB. Y CIIOBUS, HEOOXOAUMBIE IS TIOJTydeHHs JIa3epHOii reHepaniu HoHoB Dy**
B cpenHeM WK-mmamazone. Peanm3oBaHHbIC KaHaJIBl TEHEPAIlMd M UCIOJIB3yeMbIe CIIOCOOBI HAaKaudKH.
[IpyMeHeHHEe KOTepeHTHOro usiydenus cpeanero MK-muanmaszona. Eu’’ kak aktuBaTop —IOMHHO(OPOB.
TepmocTuMyIMpOBaHHas JTIOMUHECLEHIINS, €€ MeXaHU3MbI U cpeprl mpumeHeHusi. OcoO0eHHOCTH U 00J1acTH
npUMeHeHus crekTpaibHbiX 4f <> 5d — nepexonos B monax Eu?" u Ce*". Jlasepnas renepamus nonos Ce*"
Ha 4f <> 5d — nepexone u npobiieMsl ee nosrydeHusi. Ocodbie TpeOOBaHUS K MaTpULaM Uil TBEPAOTEIbHBIX
J1a3€pOB YIbTPapHOJETOBOrO JUANa30Ha.

2.5. OcoOEHHOCTH CHEKTPAJIbHO-TIOMUHECIICHTHBIX CBOWCTB 3d-MOHOB B KOHJEHCHPOBAHHBIX CpeElax.
[IpeBanupyrouiue BUbl B3auMoieicTBUN 3d- 37€KTPOHHON 000JIOUKH B 3TUX HOHAaX. trg U €g — OpOUTANIH.
Teopusi KpuUCTaNIMYECKOTO TOJS KAaK CHOCOO ONMCAaHUS U TMPOTHO3UPOBAHUS DSHEPTUM 3JIEKTPOHHBIX
ypoBHe# 3d — nonos. JIuarpammer Tana6e-Cyrano. DIeKTpOHHBIE M JIEKTPOHHO-KOJIE0ATEIbHBIC TIEPEXO0IbI
B MOHAX IPYIIIHI Kele3a.

2.6. Baxneitmme 3d wmomsl-aktuBatopel (T, Cr¥', Cr** u Cr’") mna momuHOQOpOB, a TaKxke
nepecTpauBaeMbIX U (EMTOCEKYHIHBIX TBEPAOTENIbHBIX JIa3€pOB, UX CPaBHUTENIbHBIE XapaKTEPUCTUKH,
npeumyiecTsa U HepocTaTku. CriocoObl HAaKaYKU W TMana3oHbl F€HEPaLUy 3TUX MOHOB. JIByXBaJeHTHBII
KOOQJIbT B Pa3IUYHBIX CTPYKTYPHBIX JIOKAIM3aLMAX KakK BUJ pabO4YMX YacTHUI] aKTHBHBIX U MACCUBHBIX
2JIEMEHTOB  Jla3epHOM  TeXHUKH. (OCOOEHHOCTHM  CHEKTPAJIbHO-TIOMUHECHEHTHBIX  XapaKTEePUCTUK
TPEXBAJICHTHOTO XpOMa B CUJIILHOM, CPEIHEM U CJIa0OM KpHcTaumdeckoMm nosje. CtaOunu3anus BaJeHTHOTO
cocrosauss Ti*" u Cr*" momnos. IlpoGnembl Ge3bI3TydaTeNbHON pPelakCalu BO30YKICHHOTO COCTOSHHS
nonos Cr*" u Co*".

Pa3nes 3. OCHOBBI BOJIOKOHHOM ONTUKH

3.1. OcobGeHHOCTH paclpoCTpaHEHHsI CBETa IO BOJIOKHY. THIIBI MU KOHCTPYKLHS ONTHYECKUX BOJIOKOH,
qlC/IOBasl aneprypa, /UIMHA BOJHBI OTCeUKU. Mcropus pa3BuUTHUs BOJOKOHHOHM ontuku. [Ipeumyiiectsa
BOJIOKOHHO-ONTHYECKON CBsi3u. OcHOBHble cdepbl NPUMEHEHUS ONTHYECKUX BOJOKOH. MojoBas,
XpoMaTHuecKass U BOJIHOBOJIHASI JUCIIEPCUU CBETa B BOJOKHAX, OCHOBHbIE NPUYMHBI 3aTyXaHUsl CUTHalA B
BOJIOKHAX ¥ criocoObl 00pb0bI ¢ HUMH. CpOKHU CITyKObI 1 CTOMKOCTH BOJIOKOH K Pa3IMYHBIM BO3JIEHCTBUSM.
3.2. Baxseiiimue cnocoObl KOMMYTAallMM ONTHUYECKHX BOJIOKOH. PazbeMHbIE W HEpa3beMHbIE COCAMHEHUS
BOJIOKOH. OCHOBHBIE BUJIbl ONTUYECKUX COCAMHMUTEICH M pa3BeTBUTENEH, MYJbTUIUIEKCOPOB, OMTUYECKUX
nepexioyateneid. OnTudyeckue noTepyu Ha COETUHEHUSIX U CIOCOObI OOPHOBI ¢ HUMMU.

3.3. CnocoObl reHepanyy U yCWIEHUs ONITUYECKUX CUTHAJIOB B BOJIOKHAX. KOHCTpyKIMs, TpUHLIMIT pabOTHI,
JOCTOMHCTBA M HEJOCTAaTKU HUTTEPOMEBBIX BOJOKOHHBIX JIa3€pOB U 3POUEBBIX BOJIOKOHHBIX YCHIIUTENEH.
Baxneiimme maccuBHbBIE ONITUYECKHE dJIeMEHTHI (OparroBckue 3epkana, GTW-BonokHa).

Pa3nen 4. HesimueliHo-onTu4yeckne siBjieHus B GOTOHUKE
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4.1. IlpuunHbl BOSHUKHOBEHHS W BHUBl HEIIMHEWHO-ONITHYECKUX siBIeHUU. Kinaccudukanus u ¢uznueckas
CYLIHOCTb HEJTMHEHMHO-ONTUYECKUX SBJIEHUH, KOTEPEHTHbIE, HEKOTEPEHTHBIE U MapaMeTPUUYECKUE SBJICHMUS,
KBaJIpaTHyHas U KyOuyeckas HeJIMHEWHOCTb.
4.2. Dddexr Iloxkenbca m 3ddexrsr Keppa. Kepposckas camodokycupoBka (camopachOKyCHPOBKA),
KaHaJMPOBAaHUE, CXJIONBIBAHUE CBETA B KOHJEHCUPOBaHHOU cpezie. Dusnueckas CylIHOCTh U IPAKTHUECKUE
MPUMEHEHHsI JaHHBIX sBieHU. [Ipoume Buabl camMopOKyCHpOBKH (caMOpacOKyCHPOBKH) CBETa B
KOHJICHCUPOBaHHBIX cpeaax. CaMOMOIy s U KpOCC-MOIYIISIIMS CBETa B KOHJIEHCUPOBAHHOM cpejie.
4.3. T'eHepauys BBICHIMX TapMOHMK JIA3€PHOTO H3JIy4EHHUS, CYMMapHOW M PAa3HOCTHOM 4YacTOT, OIBIT
@®pankena. Ilapamerpuueckue reHepauus M ycuwieHue cBeTa. Ou3myeckas CyIIHOCTb U IPAKTHUYECKUE
MPUMEHEHUs JaHHBIX siBIeHUNA. OrpaHMuyeHue Ha CUMMETPHUIO KPHUCTAIOB, B KOTOPHIX BO3MOXKHBI TaKHE
SBJIEHUA. Y clloBUE (a30BOT0 CUHXPOHU3MA.
4.4. MuorodotoHnHbie Tmporiecchl. OTIMYUS OT KACKaIHBIX IMPOIECCOB. YCJIOBHE BO3HUKHOBEHUS U
KBaHTOBO-MEXaHUYECKOE OOOCHOBaHHWE BO3MOXKHOCTH  IPOTEKAHHWS MHOTO(QOTOHHBIX  IPOLECCOB.
MHOTropOTOHHOE ONITUYECKOE MOTIIOMICHHE, TFOMUHECIICHITHS, ((OTOMOHMU3AIUS, ONITHYECKUIN TIPOOOIA.
4.5. ®oHoHbl, (HOHOHHBIE MOJbI, KOMOWHAIIMOHHOE paccesHue CBeTa. BhIHYyXJIeHHOE KOMOMHAIIMOHHOE
paccessHHE CBeTa, YCIOBHsS €ro BO3HUKHOBeHMs. BKP-mazepsl m ycunurenw, uX KOHCTPYKIMH U
MIPaKTUYECKOE IPUMEHEHHUE.
4.6. Marnuto-onTUYecKue SBJICHUS U UX NpuUMeHeHue B ¢otoHuke. Ilpsamoit u oOpatHblil 3PexTsl
3eemana. [upkymsipras nomsipuszanus cseta. Iddext Papanes, ero Gpu3nveckas CymHOCTb, KOHCTPYKIIUU H
MPUHIMI paboThl (hapaseeBCKUX U30ISTOPOB CBETA, UCIIOJIb3yEMbIE JJI ’TOIO MaTEPHUATIBL.

4 O0beM yueOHOI 1 CHUITUHBI.

O0beM IMCHMIINHBI
Bua yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 4 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,5 51 38,25
Jlexuu 1 34 25,5
[TpaxTueckue 3anstus (113) 0,5 17 12,75
CamocrosiTe/ibHAs padoTa 1,5 57 42,75
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHBI 1,5 57 42,75
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTeCTaIus 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI

«IIpumenenune CAIIP nuisi npoekTupoBaHus npoueccoB TexHojorun BOM»

1 eab AMCHMIUIMHBI — - TOJIyY€HHE MarucCTpaHTOM 3HaHU B 00JacTH NPUMEHEHHUS] CUCTEM
aBTOMAaTU3UPOBAHHOTO NMPOEKTHUPOBAHUS TPOLIECCOB TEXHOJOTUHU C UCHOIb30BaHUEM BaKyyM-(pOPMOBOUHBIX
MalllMH ¥ O3HAKOMJIEHHME C NPOrPAMMHBIM IPOJYKTOM, PpEaIU3YIOLIMM YHCICHHOE MOJEINPOBaHUE
TEXHOJIOTMYECKUX IPOLIECCOB. ..

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-2.4.

3namo

0 BO3MOKHOCTSIX YMCJIEHHOT'O MOJIEJIMPOBAHUS pPa3HOOOPa3HBIX MPOLIECCOB € MOMOIIBIO TPOTPaMMBI
ANSYS 5.5ED.

Ymemo

(dbopMynupoBaTh 33a4U IPOEKTUPOBAHUS U ONPEEIIATh IPAaHUYHbIE YCIOBUS JJIs 3aJaHHOU 00J1acTH
peuieHusl.
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Bnaoemp

HaBbIKaMU UcHoJb30BaHus nporpammbel ANSYS 5.5 ED.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Tema 1. HanpsiskeHHo-1eOpMHpPOBaHHOE COCTOSTHME YIIPYIOro TeJia.

CraTudeckuil aHaiau3 yrjloBOTO KpoHIITeHHa. TBepAOTENbHOE MOJIEIMPOBAHUE C MPUMEHEHUEM
IPUMUTHUBOB, byneBbl onepaliny, raiarenu, HEpaBHOMEPHOE JaBlIeHUE, 0TOOpaxkeHue 1e(OopMUPOBAHHOTO
COCTOSIHUS Y HAIPSKEHUH.

Tema 2. TeueHue sKUIKOCTH.

Monenupyercs: TaMMHApHOE U TYpOYyJEHTHOE T€UEHHUE B JABYMEPHOM PACUIMPSIOLIEMCSl KaHAJIE.
PerynspHoe pa3OueHue Ha 3JI€MEHTHI, CO3/JaHHE HOBOM KHOINKHM Ha MHCTPYMEHTAJIbHOW IMaHEIH, pecTapT
Beruncienuit B FLOTRAN.

Tema 3. TeueHus1 BA3KOH HECKUMAEMOH KHIKOCTH.

BeInonHseTcs pacdyer 1aMUHApHOTO TEUEHMS BA3KOM HEC)KMMAEMOM )KMIKOCTH B KaBEpPHE.

Tema 4. CMmemmmBaHue TpeX ra3os.

3anavya popmMyaupyeTcs Kak II0CKasi U pelIaeTcs 3a HeCKOJIbKo nurepauuid. M3yuarores
TEIJIOMACCONEPEHOC ITPU YYACTUHU TPEX KOMIIOHEHTOB B 33J]a4€ BHYTPEHHEIO TEUEHNS,
rapaMeTpHu3alys, YIPaBICeHUE OKHAMU, KOMaH/IHbII BBOJL.

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

Monenupyercs KOHTaKTHOE B3aMOAECHCTBUE B TIOJIBUKHOM IITH(PTOBOM COECTUHEHHH.
Bemonnsercs 3-D monenuposanue. PopMUpPYIOTCs: KOHTAKTHBIE HapBbl.

Tema 6. CTanmoHApHBIH TeNJIOBOH aHAJIM3.

Uccnenyercs pacnpenenenne TeMIepaTypsl B INIACTHHE € IBYMs OTBEPCTHSIMHU. 3aJlaHUE
TEIUIONPOBOJHOCTU KaK (YHKIUU TEMIIEPATyphl, IOCTPOCHHUE IPa(PUKOB 110 MPOU3BOJIBHO 33JaHHOMY ITyTH,
noJiyueHue rpaduka TeMneparyp u TEmIoBOro MoToKa.

Tema 7. JlyuncThlii TENJI000MeH.

BrinosiHsieTcss pacyer ynpoIeHHON MO 3JIEKTPOBAKyyMHOTO NpruOopa B 3alIUTHOM KOKYyXe.
Monenupyercs Ty4ucTblid TEI000MEH MeX/1y apooOpa3HbIM HarpeBaTeIbHbIM 3JIEMEHTOM U BHYTPEHHEN
CTEHKOW LUJIMHAPUYECKOTO KOXKYXa.

Tema 8. MarHuTHbI aHAJIU3 COJTCHOUTHOTO MYCKATeJIs.

[Ipu pemiennn 3a1a4u U3y4aroTCs MAPaMETPUUYECKHUM BBO, IOCTPOCHUE F€OMETPUIECKON U
KOHEYHO-3JIEMEHTHON MOJIEH, OCEBasi CAMMETPUsl, aBTOMAaTUYECKUI BBIOOpP pa3MepOB AJIEMEHTOB,
BUPTYaJlbHbIE IEPEMELIECHUS], BEKTOPHAs BU3YyaJIM3allMsl, ONIEpalliy C 3JIEMEHTHOM TaOIuIIeH.

Tema 9. MaruurtHoe 1moJie NOCTOSHHOI0O MArHUTA.

BeInonHseTcs pacyeT MarHUTHOTO TOJISI TTOCTOSIHHOTO MarHuTa. B noJie nomeniexa riacTuHa us3
(dbeppomaruutTHOro Marepuana. Onpenensercs pacupeaeseHue CUIOBBIX JMHUI MAarHUTHOTO TOJI,
CO3JIJaHHOTO ITOCTOSIHHBIM MArHUTOM.

Tema 10. HecranmonapHas TenJioBas 3ajaya.

Pemaercst HecTanmoHapHas TerioBas 3a7aya ¢ TaOJIMYHBIM 33/1aHUEM IT'PaHUYHBIX YCJIOBHM Ha
IpUMepe IIacTUHBL. BhINoIHEHO TabInyHOE 3aJaHie IEPEMEHHBIX BO BPEMEHHU I'PaHUYHBIX YCIOBHH.

4 O0beM yueOHOI M CIUIIIHHBI.

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1 34 25,5
Jlexnnn - - -
[TpaxTuueckue 3anstus (113) 1 34 25,5
CamocrosiTesibHasi paboTa 1 38 28,5
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 1 37,8 | 28,35
KonrakTHas camocrositenbHas paboTa 0,2 0,15
Bujx koHTpoJs:
Buja nToroBoro KOHTpoJIs: 3auer
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Kpucramnoxumnyeckne 0c00eHHOCTH KOHCTPYHPOBAHUSI COBPEeMEHHbIX MaTePHAJIOB
(poTroHMKHM, HAHO- 1 MUKPO3JIEKTPOHKI
1 Heab AucuMmIMHbI — 00y4€HUE CTY/IEHTOB 3HaHUSM, YMEHUSM U HaBbIKaM HCIOJIb30BaHUS HH(pOpMaLuu

MIPOM3BOJICTBA MAaTEpUAIIOB M  KOMIIOHEHTOB MHKpPO- M  HAHOXJEKTPOHUKH, (OPMUPOBAHUE U
COBEpUICHCTBOBAHUE KOMIUIEKCHOIO IMOJAX0Ja K OCOOEHHOCTSIM KOHCTPYMPOBAHHUS COBPEMEHHBIX
MaTepHUaJIOB U YCTPOMCTB COBPEMEHHBIX MATEPHAIIOB U YCTPONUCTB (POTOHUKHU, HAHO- U MUKPOIJIEKTPOHKH.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH
Obnadams CIeNyONUMA KOMIIETESHITUSAMA U WHIUKATOPAMU UX TIOCTHKCHUS:
[1K-3.3; [1K-4.1; [1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2
3nams:
— OCHOBHbIE HAlpaBJIE€HMs B IPOU3BOJICTBE COBPEMEHHBIX MaTEpUAIOB U YCTPOICTB (POTOHUKH, HAHO-
1 MUKPOD3JIEKTPOHKH;
— TEOPETUYECKHE OCHOBBI HAy4YHBIX HANPABJICHHN KOHCTPYHPOBAHHS COBPEMEHHBIX MAaTE€pPUalOB M
yCTpOICTB (POTOHUKHU, HAHO- U MUKPOIJIEKTPOHKH;
— OCHOBHBIE IPUHLUIIBI METOJIOB UCCIIEOBaHUS MaTEPUATIOB (POTOHUKHU, HAHO- U MUKPODJIEKTPOHUKH;
— (U3MYECKYI0 U XMMHUYECKYIO CYIIHOCTh IPOLECCOB U SBJICHMM, MPOTEKAIOUIMX B MaTepuagax u
ycTpoiicTBax (OTOHUKH, HAHO- U MHKPOAJIEKTPOHHKH, KAaK IMPH HX MOJY4YEHHH TaK U B XOJe
JKCILTyaTaluu.
Ymemo:
— MPAaBWIBHO HCIIOJIB30BaTh 3aKOHOMEPHOCTH I pPEAJM3aluy IOTEHIUAIBHBIX BO3MOXHOCTEMN
UCXOJHBIX KOMIIOHEHTOB U OOOpYIOBaHHSA MNpPU MPOEKTUPOBAHMM M CO3JJaHUM COBPEMEHHBIX
MaTepuanoB GOTOHUKU, HAHO- U MUKPOIJIEKTPOHUKH;
— MPUMEHSTh 3HAHUS s pa3pabOTKU CTPYKTYpbI, 3aKOHOMEPHOCTEH pa3BUTHUSI U YCTONYMBOCTH
MIPOM3BO/ICTBa KOMIOHEHTOB ()OTOHUKU HAHO- 1 MUKPOAJIEKTPOHUKH;
— IUIAaHUPOBATh M pEAIU30BHIBATh MCCIEAOBAHUS MAaTEpPUAJIOB (POTOHMKHM U MHUKPOIIEKTPOHUKH,
HCII0JIb30BaTh PE3yJIbTaThl UCCIEOBAHUI B IPOPECCHOHANBHOMN A€ATEIbHOCTH;
— YMETh HCIIOJB30BaTh IOJYYEHHbIE 3HAHMS Ui JIY4IIEr0 YCBOECHHMS CMEXKHBIX JUCLUILINH
cHelnuaiuM3aluy Ha d3Tane oOydeHus Jis BbIOOpa ONTUMAIbHBIX TEXHOJIOTMUECKHUX PEIICHUN B
Oymyliei uccieaoBaTeIbLCKon padoTe.
Braoemy:
— uHpopmanueid O COBPEMEHHBIX TEHICHIUSX pa3BUTHS cuUCTeM  (OTOHUKH, HaHO- U
MUKpPORJIEKTPOHUKH JUIsl CO3JaHUsl MAaTepUaJioB M  YCTPOMCTB C YIAy4YIIEHHBIMU (DU3HKO-
TEXHUYECKUMHU XapaKTePUCTUKAMU;
— HAaBbIKAMM MCIIOJIb30BAaHUSI 3HAHUH O CTPYKType M CBOMCTBAX COBPEMEHHBIX MAaTepUaloB M
OCOOEHHOCTSIX KOHCTPYMPOBAHUSl YCTPOMCTB Uit (POTOHHKH, MHUKPO- WU HAHODJIEKTPOHUKU B
Oymyiei uccieaoBaTeabCKonl padboTe
3 Kparkoe coaepxxanue TUCUUILIMHBI
Paspen 1. OcHoBHBIE BHABI MU NPUHOUNBI (OPMOBAHUS MATEPHATOB M M3AeJUH (POTOHUKH
HAHO- U MUKPO3JIEKTPOHUKH

1.1. TexHonoruu JIUTHA U MIACTUYECKOTO (POPMOBaHUS

OcHoBHbIE BHJBI M HOPUHLUUIB (OPMOBAHUS MAaTEpUAJOB M U3JAENUA (QOTOHUKM HAHO- U
MUKPO3JIEKTPOHUKH. TexHosioruu cBOOOAHOTO JIMThS, U JUThs MOJ AaBiieHueM. [lneHouHas TexHoJorus
IuThd. JInTbe M3 TOPAYMX TEPMOIUIACTHUYHBIX M TEPMOPEAKTHBHBIX HUIMKEPOB. [lomyuenme marepnanos
METO/IOM 3KCTPY3UH, U IITAMIIOBKH.

1.2. IIpeccoBanue.

OcHOBHbIE MPUHLMIBI IPECCOBAHUSA, TPeOOBaHUS K MCXOJHBIM MaTepuajaM KOMIIOHEHTOB
(GOTOHMKM ¥ MHKpPODJIEKTPOHUKH, 3€PHOBOM cOCTaB, KOA(Q(UUIUEHT YIAKOBKU JIONOJHUTEIbHBIE
XapaKTEPUCTUKHU MOPOIIKOB, IPUTOTOBIEHHE (POPMOBOUHOM Macchl (IIPECC-MIOPOIIKA).

Knaccudpukanus u 0COOEHHOCTH NPUMEHEHUS COBPEMEHHBIX BHJIOB IIPECCOBAHUS: IOJIyCyXOe€
OJIHOOCHO€ JBYXCTOPOHHEE IIPECCOBAaHUE, TopsAdYee IMPECCOBAHUE, T'MAPOCTATHYECKOE IPECCOBAHUE,
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ropsiuee M30CTaTUYECKOE IPECCOBAHME, KBA3MU30CTAaTHMUECKOE IIPECCOBAHUE MCKPOBOE IUIa3MEHHOE
CIIeKaHHe, BIMSHUE BbIOOpa MeTo1a POpMOBaHUS HA CTPYKTYPY U CBOMCTBA MOJIy9aeMOT0 U3IEITHSI.

Pa3znesn 2. HoBeililime MeTOabl KOHCTPYHPOBAHHSI COBPEMEHHBIX MATEPHAJIOB M YCTPONCTB
(poTOHNKM, HAHO- U MUKPOIJIEKTPOHKH

2.1. AimuTUBHBIE TEXHOJIOTHHU

AnuTuBHBIE TexHOJornu: 3D-nedyaTh WIM «aIJIUTHBHOE IPOU3BOJCTBO» — IPOLECC CO3JAHUA
LEIbHBIX TPEXMEPHBIX OOBEKTOB MPAKTUYECKU JTHOO0NH reoMeTpuueckoid (Gopmbl Ha OCHOBE LHUPPOBOIL
Mozenu. 3D-medaTh OCHOBaHAa Ha KOHUENIMHM IOCTPOEHHMSI OOBEKTa IMOCIEA0BATEIbHO HAHOCUMBIMU
CJI0SIMU, OTOOpaXKAIOIUMH KOHTYPbI MOJEIIH.

AnnutuBHoe npousBojacTBo (Additive Manufacturing) — 3T1o co3gaHue u3fenuid, OCHOBAHHOE Ha
MIOATAITHOM J00aBJI€HUHM MaTepHalla Ha OCHOBY B BHJIE€ IIJIOCKOM MIaTGopMbl UM OCEBOM 3aroToBKU. B
CaMOM TE€pPMMHE «aJJINTUBHOCTHY» (0T sat. additivus — nmpubaBisiemMblil) 3aJ105KE€H OCHOBHOM MPHUHIIMIT 3TOTO
npouecca. Takoil coco® M3roTOBJIEHUSI TAK)KE HA3bIBAIOT «BBIPALMBAHUEM» H3-3a MOCIOMHOIO CO3JaHUS
U3JIEIHSL.

Takum oOpa3oMm, CyThb aJJUTHBHOTO IPOM3BOJCTBA — B CJIOXKEHHM, a HE BBIYMTaHUU. Ecinu mpu
TpPaJMLIMOHHOM IIPOU3BOJICTBE BHayalle UMEETCS 3ar0TOBKA, OT KOTOPOW MOTOM OTCEKAaeTcs BCE JIUILHEE, TO
B Clly4ae C aJJINTUBHBIMU TEXHOJIOTMSIMH HOBOE U3JIEJIME CO3/IaeTCsl U3 HUYEro, a TOYHEee, U3 PacxoIHOTO
Marepuana.

2.2. DKCTpY3HOHHAs MeYaTh

Croz1a BXOJIT TaKue METO/Ibl, Kak nociuoiHoe Hamnasienue (FDM) u mHoroctpyitnas nedats (MIM).
B ocHoOBe 3TOr0 MeTo/1a JIeXKUT BBIAABIMBAHUE (IKCTPY3HS) pACXOAHOIO MaTepuasa ¢ MOCIe10BaTENbHbIM
¢dbopmupoBaHreM rotoBoro uznenus. Kak mpaBuio, pacxoJHble MaTe€pHUalbl COCTOAT U3 TEPMOILIACTUKOB,
100 KOMIO3UTHBIX MaTEPHAJIOB Ha UX OCHOBE.

[locnoiiHoe ckiienBaHUE, 3TOT MOAXOJl OCHOBBIBAETCS Ha COEAMHEHMU IMOPOILIKOBOIO MaTepuasa B
eauHoe 1enoe. DopMHUpOBaHME TPOU3BOIUTCS pasHBIMH crocobamu. Hambornee mpocThiM sIBIAETCS
CKJIEMBaHUE, KaK B Cilydyae co CTpyHHOU TpexmepHoii neyarsio (3DP).

2.3. TexXHOJIOTHH JJa3€pHOTO CIIEKAHUS

Texnomorun nazepuoro crekanuss (SLS m DMLS) u mmaBku (SLM), mo3Bosisironue co3aaBaTh
LeapHOMeTauIMueckue aeranu. Kak m B ciaydae co CTpyHHON TpPEXMEPHOW I1€YaThlo, 3TH YCTPOMCTBA
HAHOCST TOHKUE CJIOM MOPOUIKA, HO MaTepuai He CKJIEHBAETCS, a CHEKaeTCsl WIM IUIABUTCA C IOMOIIbIO
nazepa. JlazepHoe cmekanue (SLS) mpumensercs mis paboThl Kak € IUIACTUKOBBIMH, TaK U C
METAJNIMYECKUMH TOPOILIKAMH, XOTSI METAJUIMYECKWe TIpaHylbl OOBIYHO HMMEIOT Oojiee JIErKOIUIaBKYIO
000JI04Ky, a MOcCje IeYaTu JOMOJHUTEIbHO CIEKAIOTCS B creuuaibHbix nedax. DMLS — Bapuant SLS
YCTaHOBOK ¢ 0oJiee MOIIHBIMHU JIa3epaMu, MO3BOJIAIOIIMMHU CIEKaThb HEMNOCPEACTBEHHO METAJUIMYECKUE
MOPOIIKH 0e3 100aBOK.

SLM-npuHTEpHl IPEIyCMaTPUBAIOT YK€ HE IPOCTO CIEKAaHUE YacTUIl, a MX IOJIHYIO IUIaBKY, 4TO
MIO3BOJISIET CO3/IaBaTh MOHOJIMTHBIE MOJIENH, HE CTPAJAIOIINe OT OTHOCUTEIbHOM XPYIIKOCTH, BbI3bIBAEMOM
MIOPUCTOCTBIO CTPYKTYpbl. Kak mnpaBuiio, mpuHTEpbl A8 pabOThl C METAUIMYECKUMH IOPOIIKAMHU
OCHAIL[AIOTCS BAKYYMHBIMHU pabounMuy KaMepamH, JI1M00 3aMeIlatoT BO31yX HHEPTHBIMU ra3aMH.

2.4. 3D crepeonutorpadus, JazepHas crepeosmTorpadus v JIaMUHHUPOBAHHE.

CpaBHUTENbHbIE MPEUMYILECTBA M HEAOCTAaTKH, HPUHLMI pabOThl M KOHCTPYKIUS 3Tux 3D
MIPUHTEPOB, MOIY4€HUE HAHOCTPYKTYPUPOBAHHBIX MaTepUaIOB sl POTOHUKU MUKPO- U HAHOJIEKTPOHUKHU
C MX UCIOJIb30BaHUEM.

OT J1pyrux TEXHOJOTHH TPEXMEpPHOW TeYaTH JIa3epHYyl0 cTepeoiuTorpaduio  OTIUYaeT
UCIOJIb30BAHUE HE IMOPOIIKOB, a (OTONMOIMMEPOB B KUIAKOM COCTOSIHMM, KOTOpbIE HAKJIaJbIBAIOTCS
TOHKHUMHU clIosIMU. Martepuai 3aTBep/ieBaeT Mo/ Ja3epHbIM Jy4OM WIH yIbTpadroIeToBOM JaMMoH, nocie
4ero Mbl moisiydyaeM rotoByo 3D-monens. Texnosorus 3axirodaercsi, TakuM oOpa3oM, B IMOCTPOCHHUH
TBEPJIOTO TeNa B )KUJKOU cpene.

WzrotoBnenne o00bekToB MerojgoM  JiamuHupoBaHus (LOM) —  TexHomorust  ObIcTpOro
MPOTOTUNHPOBaHUs, pazpaboTanHas kommnanued Helisys Inc. Meroa moapa3zymeBaeT mocienoBaTelIbHOE
CKJIEMBaHUE JIMCTOBOrO Marepuana (Oymaru, IJIacTHKa, MeTauiMueckod ¢(osibru) ¢ (GopMHpOBaHHEM
KOHTYpa Ka)J0TO CJIOsI C TIOMOIIBIO JIa3epHOU pe3ku. OOBEKThI, MPOU3BOAUMBIC STUM METOJI0M, OOBIYHO
MoJJIe)KaT JOIOJIHUTENbHON MeXaHHU4ecKod oO0paboTke mocie nedard. TosluHa HAHOCHMOIO CIIOS
HaIpsIMYIO 3aBUCUT OT TOJILKHBI UCIIOJIb3YEMOTO JINCTOBOTO MaTepHala.
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Pasnen 3. Hopeiimme Mmarepuanbl Ui M3JAeJAHI COBpPeMEHHOW (POTOHHKH MHKPO- H
HAHO3JIeKTPOHUKH.

3.1. IIpo3pauHbie MOTUKPUCTATUIMYECKUE MATEPUATIBI.

[Ipo3payHble NOJUMKPUCTALIMYECKUE MaTepuaibl. BuUIpl W UCTOpPUS BO3HHUKHOBEHHS MPO3pauHOM
KepaMHUK{, OCHOBHblE  (DaKTOpbl  BJIMSIONIME Ha  IPO3PAYHOCTh  KEPAMUYECKUX  MaTepHasioB.
Kpucrannoxumuyeckne 0COOEHHOCTH CTPOEHHUSI MPO3PAYHBIX MOJUKPUCTAIUIMYECKUX MaTepHalloB.
OcHOBHBIE M TEPCHEKTUBHBIE CINOCOOBI MOJy4YeHHs] Mpo3pauHoil kepamuku. CylllecTByOLME U
MEPCIIEKTUBHBIE O00JACTH MPUMEHEHMS] U CpPaBHUTEIbHAS XapaKTEpUCTUKA MPO3PAYHBIX KEPAMUUYECKUX
MaTepUaJoB C OCHOBHBIMU KOHKYPHUPYIOUIMMHU MaTepHajJlaMd - MOHOKPHCTaUIaMM, CTEKJIaMU H
CTEKJIOKPUCTAININYECKUMH MaTepHalaMu.

3.2 Hanoanmassl.

XapakTepucTuKa KpUCTAIIIMYECKON CTPYKTYpHI U cBOMicTBa HaHOaIMa30B (HA).

OcHoBHbIE CITOCOOBI MOJTYYEHUsST HAHOAJIMA30B, MEXaHU3M JIETOHAIIMOHHOTO CHMHTE3a HAaHOAJIMa30B U
0COOEHHOCTH MPOMBILIUICHHOTO MOJIYYeHHs] HAHOAIMAa30B.

O6nacT NpPUMEHEHHMs: B HACTOSIIEE BpeMs JHMIUMPYIOT TPU OCHOBHBIX HampaBieHus: ~ 70%
ucnonp3yemMbix HA mipuxomutces Ha (uHHIIHOE mOJaupoBanue, ~25% HA uCmonb3yloT B TalbBaHUKE U ~
5% — B MacnsHbBIX KOMIO3ULMAX. B Onmxkailmieldl nepcrnekTuBe 4Ype3BbIYAMHO E€MKUMH 00JacTsIMHU
npuMeHeHnss HA  wMoryr craTe NpOM3BOJACTBA IOJIMMEP-AJIMa3HbIX KOMIIO3HMIMM, KaTaau3aTOpOB
C IEPEHOCOM 3apsiia U MOAU(PUIIUPOBAHHBIX OMOCTOUKUX OETOHOB.

Mertainno-aaMa3Hble  yIPOUHSIOUIME TOKPBITHS, AHTU(QPUKIHMOHHBIE YIPOUYHSIOIIME CMa304YHbIe
koMno3utmu ¢ HA, aHTUQPUKIMOHHBIE KOMIO3UIMOHHBIE MaTEpUasbl, 3apOAbIIIM i BbIpAIMBAHUS
aJIMa3HBIX TUIEHOK: HAHOAJIMAa3bl UCIOJB3YIOT IPU MOIY4eHUH UCKycCcTBEHHBIX CVD anma3HbIX MJI€HOK npu
MIPOU3BO/ICTBE KPEMHHUEBBIX MOJIOKEK.

VYnprpaaucnepcHblii HaHOaiaMazorpaguT - 00JacTH MPUMEHEHHUs, COCTaB M CTPYKTypa marepuaia,
nmojaydeHue  HaHoanMmazorpadgurtHo  muxThl. CrHocoObl  MOJMy4YEeHUs  HAHOAIMAa30B,  MEXaHU3M
JIETOHALMOHHOTO CUHTE3a HAaHOAIMa30B U 0COOEHHOCTH IIPOMBILUIEHHOTO TOJyYeHHs] HAHOAIMa30B.

3.3. Heyrnepoanbie HAHOTPYOKHU U Apyrue HAaHOCTPYKTYPHI.

Hctopus nosiBneHuss U MeToAbl (HOPMHpPOBAHMS HEYIIIEPOJHBIX HAaHOTPYOOK. OCHOBHBIE METO[bI
CHUHTE3a U MOP(}OJOrus HAHOCTPYKTYPUPOBAHHBIX OKCHUJIOB IMEPEXOJHBIX METAJUIOB. (DYHKIIHMOHAIbHBIE
CBOMCTBA U MPUMEHEHHE HEYIJIEPOIHBIX HAHOTPYOOK

[IpousBoubie QymiepeHoB, Kiaccuukaius, CTPYKTYpHbIE OCOOCHHOCTH, CBOMCTBA M BO3MOXKHOE
MIPUMEHEHHE 3aM0JTHEHHBIX (yJIepeHOB, QYyIEPEHOBBIX aUIYKTOB U reTepo(]yepeHoB.

3.4. DneKTpOHHBIC YEPHUIIA.

TexHonoruss ¥ NPUHLMIT PaObOTHl 3JIEKTPOHHBIX YEPHWUJ, TIOJHOLBETHBIE 3JIEKTPOHHbIE YepHuia, E-
ink nucruien ¢ MUHMMAaJbHBIM BpeMeHeM OTKiIMKa. [IpenmylnectBa M nmpuMeHEHHE AJIEKTPOHHBIX YEPHUII
Cpasuenue ¢ LCD u OLED nucnesimu:«Ilntocst 1 munycs» skpaHoB E-Ink no cpasaenuto ¢ LCD/OLED,
CTapeHue 3JIEeKTPOHHON Oymaru.

OnexrponHas Oymara (Electronic Paper Display) u anextponnsie uepnuiia (Electronic Ink) —
3TO TEXHOJIOTHUS 110 BOCIPOU3BEIECHUIO N300pakeHUH, KOTOpasi UMUTUPYET BHEUTHUM BUA OOBIYHBIX YEPHUIT
g otoOpakeHuss uHpopmanuu. llepBoHaudanabHblE HCCIEIOBAaHUS 3JIEKTPOHHBIX YEPHWI HAuyaluCh B
naboparopuu Maccauycerckoro TexHosornyeckoro nucrutyra (MIT Media Lab) B 1996 rony. Ilpodeccop
Jlxo3ed SIxoO6con Ha3Ban pazpabotanubie UM yepHuia «E Inky.

4 O0beM yueOHOI 1 CHUIIUHBI.

Bujt yueHoii padoThI O0beM IMCUMIINHBI
3E Akan. 4. | Acrtp.u.
O01mas Tpya0eMKOCTb JUCHMUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,5 51 38,25
Jlexnnn 1 17 25,5
[TpaxTuueckue 3anstus (113) 0,5 34 12,75
CamocrosiTesibHAs paboTa 1,5 57 42,75
KoHnTtakTHas camocrositenbHas paboTa P 0,4 0,3
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIMHbI 56,6 42,45
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Bujx koHTpoJs:
Bujx uToroBoro KOHTpoJIA: 3a4er c onleHKOM

5.3 IucuumjinHbl YacTu, GopMupyeMoid y4aCTHUKAMHU 00pa30BaTeIbHbIX OTHOIIEHU I
(IMCHUIIMHBI 10 BHIOOPY)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MoHOKpHCTAIIBI I (POTOHUKHU H 3JIEKTPOHUKI
1 Henp aMCHMIVIMHBI — IIOJyYEHUE MAarucTpaHTaMU KOMIIETEHIIMH B 00JIaCTH TEXHOJIOTHH
MIPOM3BOJICTBA, @ TAaKXE OCHOBHBIX CBOWCTB U c¢ep MpPUMEHEHUS BaXHEHIINX COBPEMEHHBIX
MIOJIYTIPOBOIHUKOBBIX, (DYHKIIMOHAJIbHBIX, JA3€PHBIX U HEJIMHEHHO-ONTUYECKUX MOHOKPHCTAUIOB, a TaKXKe
ONTUYECKUX BOJIOKOH, MPUMEHSAEMBIX WM HUMEIOIIUX PEajbHbIe NMEPCHEKTUBbI MPUMEHEHUS B (POTOHUKE U
AJEKTPOHUKE.
2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH
Obnadams CIeyONUMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX TOCTHIKCHUS:
[1K-2.1; [1K-2.2; T1K-2.3; T1K-4.1; T11K-4.2; T1K-4.3; [1K-5.1; [1K-5.2; T1K-5.3
3names:
— Baxmneiime coBpeMeHHbIE IOIYIPOBOJHUKOBBIEC, (YHKIMOHAJIbHBIC, JIa3epHbIE W HEJIMHEHHO-

ONTUYECKUE MOHOKPUCTAJUIBI, & TAKXKE OCHOBHBIE THIIbI ONTUYECKUX BOJIOKOH, MX OCHOBHBIE CBOWCTBA,
TEXHOJIOTHIO MPOU3BOJICTBA U C(Hephl MPUMECHCHHUSI,

— OCHOBHBIE COBPEMEHHBIC TMPOOJIEMBl MaTEpPHAIIOBENCHUsI B OOJACTH CO3JIaHUS HOBBIX H
COBEPIICHCTBOBAHUS TPAJAUIIMOHHBIX MOHOKPUCTAJUIMYECKUX M BOJOKOHHO-ONTHYECKHX MATEPHAIOB IS
KBAHTOBOM AJIEKTPOHUKH, BOJJIOKOHHOW W HEJIMHEHHOW ONITUKH;

— Ymemo:
— - TPaMOTHO IIOCTaBUTh JKCIEPUMEHT II0 BBIPAIIUBAHUIO, & TAKXKE HCCICIOBAHUIO CTPYKTYPHBIX,

(U3UKO-XUMHUYECKUX, KPUCTAUIOXUMHYECKUX, TEPMOMEXAaHMYECKMX M HMHBIX XapaKTEpUCTUK
MOHOKPHUCTAJUIMYECKNX MaTEPUAIOB, OTHOCSIIMXCSA K PA3IMYHBIM KJIACCaM XMUMHUYECKHUX BEIIECTB M
COEJIMHEHUH, B TOM YHUCJIE€ — KOPPEKTHO MPOU3BECTU MOATOTOBKY BBIPAILIEHHOTO 00pa3lia K TOMY WM
WHOMY BHJY €r0 UCCIIECIOBAHUI;

— - IPAaBWIbHO MHTEPIPETUPOBATH U NPOAHAIN3UPOBATH PE3YJIBTATHI OTAEIBHBIX SKCIIEPUMEHTOB TAKOTO
poJa, a Takke CHCTEMaTH3UpOBaTh U 0000IIaTh pe3yibTaThl CEPUN TAKMX SKCIEPUMEHTOB C yUETOM
UMEIOLUXCA JINTEPaTYPHBIX JIaHHBIX, B TOM YHCIE - KPUTUYECKHM OCMBICIUTH OOHApY>KEHHbIE
JKCIIEPUMEHTAJIBHBIE 3aBUCUMOCTH M TEHJIEHLUHMH C TOYKH 3PEHHUS UX CTaTUCTUYECKOW 3HAYMMOCTH C
Y4ETOM CIIy4alHBIX U CUCTEMATUYECKUX MOTPEIIHOCTEN U3MEPEHMI;

— - TOATOTOBUTh HAy4yHYI0 MYOJIMKAllMIO, JOKJIaJ Ha HAydyHOM MEpONPUSATHU U  pasfel
KBaJIN(DUKAIIMOHHOM pabOTHI 110 pe3ysbTaTaM TaKUX SKCIIEPUMEHTOB.

Braoemw:
- OCHOBHOH CII€LIMaJIbHOM PYCCKO- M aHIJIOS3bIYHON TEPMUHOJIOTHEHN, TPUMEHSIEMON B TaKUX 00JIacTAX

HayKH, Kak (pu3mueckoe maTepuaioBeJeHbE, POCT KPUCTAJLJIOB, KBAHTOBAasl 3JEKTPOHUKA, BOJIOKOHHAS U
HeJIMHEWHAasT ONITHKA,

- HaBbIKAMM IIOHMCKa B OMONMOTEKaX M B AJIEKTPOHHBIX pecypcax HAy4YHO-TEXHUYECKOW JIUTEpaTyphl
uHpopmMauuu 1O (U3NYECKOMY MATEPHAIOBEJCHbIO, POCTY KPHUCTAJUIOB, KBAHTOBOW JIJIEKTPOHHKE,
BOJIOKOHHOM M HENUWHEHHOW ONTHKE, MO COOTBETCTBYIOIIMM pa3jeiaM XUMUHU, (QU3UKU U (U3HYECKOI
XUMHH TBEPJOTO COCTOSIHUS, (PU3NYECKOU 3IEKTPOHUKU. BBITH CHOCOOHBIM BBIAEIUTH B 0OJBIIOM 00BEME
HayYHO-TEXHUUYECKOM HH(GOpPMALUKU BaXKHbIE C TOYKU 3pEHUS KOHKPETHOM TEMAaTHUKU HCCIEIOBaHUS

MOMEHTBI, HE TpaTs BpeMs Ha U3ydeHue HHPOpMaIui, BTOPOCTENIEHHON € 3TOM TOYKHU 3PEHHUSL.
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- HaBbIKAMM OOLIEHUS CO CBOMMM OYyIyIIMMHU KOJIJIETaMU — IPEACTABUTEISIMH CMEXHBIX MpodeccHii

(npexne Bcero, (U3MKOB M TEXHUYECKOTO IE€PCOHAa) C MCIOJIb30BAHUEM XOPOILO H3BECTHBIX WM

TEPMHUHOB, ITOHATUN U KaTETOPUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paznen 1. Baxuneiimme MOHOKPHUCTALIIBI MOJYNPOBOAHUKOB, HX CBOIICTBA, METO/AbI NMOJYYEHUS U
cepbl npuMeHeHust

1.

9.

e A

Kpemunit

Kapbun xpemuus

Anma3s

Apcenup rajmums

Hutpua ramnus

[Ipoune nonynposoauuku tuna AIIIBV

Cenenusi HMHKA, HOMUHAJIBHO-YUCTBIM U JIETHPOBAHHBIN XPOMOM U JKEJIE30M
[Ipoune nonynposoanuku tuna AIIBVI

O0630p MpOYKX MOJYIIPOBOIHUKOB

Paznen 2. Baxuneiimme pyHKIHOHATbHbIE MOHOKPHCTAJLIbI, HX CBOICTBA, METOAbI MOJYYeHUSsI U
cepbl npuMeHeHust

I.
2.

Jleitkocandup
®uannt u YCIL]

Paspnen 3. BaxHeiiune OKCHHBIE J1a3epHbIe U PAMAHOBCKHE MOHOKPHCTAJLIIBI, MX CBOMCTBA,
MeTOo/bl MoJy4eHus: U cepbl IPUMEHEHUs!

I.

9.

XNk WD

WtTpuii-antoMAHHAEBBIN I'PAHAT U UTTPUN-AITFOMUHUEBBIN IEPOBCKUAT
Bananats!

CeKCcBHOKCHIbI

Kpucramisl co cTpykTypoi anarura

PazynopsimouerHbie 60pOCUITHKATHI

MOHOKIIMHHBIE U TETparoHaibHbIE BOJb(pamMaTsl 1 MOJIUOIATHI
Turan-candup

OxcuaHble KPUCTAILIBL, JIETUPOBAHHBIE HOHAMH XpOMa

Baxneiimme KpucTauisl 115 TACCUBHBIX JIA3EPHBIX 3aTBOPOB

Pa3nen 4. Baxknelimme j1azepHble KpUCTALIBI PTOPUIOB

I.
2.
3.
4.

OO6111e 0cOOEHHOCTH KPUCTAIUIOB (PTOPUIIOB
KPUCTAJUTBI CO CTPYKTYpOi pirrooputa
Kpucranisr pTopumoB co cTpykTypoii meenura
Kpucramisl co cTpyKTYpo# KaIbKBUpUTA

Paszpen 5. IIbe30- M CerHeT03JIEKTPUKH, HEJIMHEHHO-ONITHYECKHE KPUCTAJLIBI

I.

AR

7.

KBapu

JlaHracutet

Turanar Gapus

HuoGat nutus

00630p Tpourx HUOOATOB M TAHTAJLIIATOB
Turtanun-docdar xanus
BonopactBopumsie pocatsl

Pa3znen 6. MaruuTHble H MATHUTOONITHYECKHE KPpHCTAJJIbI

I.
2.

DeppuThl U KEIe30-coAepIKaIIue I'PaHaThI
Kpucranns! qist papaneeBckux Bpamiarenei

Pa3nen 7. CUHHTH/LISINNOHHBIE KPUCTAJLIIBI

1.
2.

[I{eno4HO-raJIIONIHBIE KPUCTAIUIBI
Bonbdpamar cBUHIIa U pOJACTBEHHBIE €MY KPUCTAJLIbI
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3. HquHe CIHUHTHUIUIAOUOHHBIC KPHUCTAJIJIbL
Pasznen 8. BoiokoOHHO-ONITHYECKHE MATEPHAJIbI
1. W3roroBieHue 3aroTOBOK METOJJaMU «IIOPOIIOK B TPYOE», BEPTUKAIILHOTO OCEBOI0 U HApy>KHOTO

OCaAXJICHUA

2. H3roToBneHHE 3arOTOBOK METOJaMU MO}II/I(l)I/IHI/IpOBaHHOFO XUMHWYCCKOI'O OCaAXJICHHUA U3

napoBoi (azbl

3. BrITaruBanue KBAapUeBOro BOJIOKHA U3 3arOTOBKHU

4. 0O030p cnenuanbHbIX, B TOM YHCII€, MOHOKPUCTAUINYECKUX BOJIOKOH

4 O0beM yueOHOI M CHUIIUHBI.

Cemectp
Bcero
Br1 yae6HOH paboTs! 1 cemectp 2 ceMecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan. 3E Akan.
q. . 4. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 3 108 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 6 21 15 51 1 34 35 136
3aHATHS:
B TOM 4HcJje B oopMe NPaKTHYeCKOi 0.5 17 0.5 17
MOJArOTOBKH
Jlexuun 2 67 0.5 17 0.5 16 34
[Tpaktnueckue 3anstus (113) 2.5 86 1 34 0.5 18 34
Jlaboparopusie paboTs! (JIP) 0 68 0 0 0 68
B TOM 4ucie B popMe NpaKkTUIECKOM 0.5 17 0.5 17
MI0JITOTOBKH
CamocrosiTesibHasi padoTa 4 139 1,5 57 1 38 1.5 44
KonrtakTHas camocrositenbHas paboTa 0,4 0.4 - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 138.6 56.6 38 44
JMCIUTUTHHEI
Buabl KoHTpOJIA:
3au4. ¢ oueHkoil +
JK3aMeH 2 72 - - 1 36 1 36
KonTtakTHas paboTa — HpoMexyToyHas 0.8 0.4 0.4
aTTecTanus ’ 1 ’
3au. c
Buja nToroBoro KOHTpoOJIS: . JK3aMeH JIK3aMeH
OlIeHKOM
Beero CemecTtp
Brj1 yaeGHOH paGoTE! 1 cemectp 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp 3E Actp. 3E Actp.
q. . 4. q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 324 3 81 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 6 165.8 1.5 38.3 1 25.5 3.5 102
3aHATHS:
B TOM 4HcJje B opMe NMPaKTHYeCKOi 0.5 12.8 0.5 12.8
MOJArOTOBKH
Jlekuuun
[Tpaxtuueckue 3ansarus (113)
Jlaboparopusie padots! (JIP)
B TOM uucie B popme NpakTUIECKOM
10 ITOTOBKH
CamocrosiTeJibHAs padoTa 4 104,3 1,5 42,8 1 28.5 1,5 33
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KonrtakTHas camocTositenbpHast pabota 0,3 0,3
CamocCTOsTEIbHOE U3YUEHHE Pa3/IEI0B

YACHHE pasa 104 41,5 28,5 33
JTUCHUTIINHEI
Buabl KoHTpOJIA:
3au. ¢ oneHKoOi
OK3aMeH 2 54 - - 1 27 1 27
KonrtakTHas paboTa — HpoMexyToyHas 03 03
arTecTanys 1 ’ 1 ’
IToaroroBka K 3K3aMeHy. 26,7 26,7

3au. ¢
Buja nToroBoro KOHTpoOJIS: . JIK3aMeH JK3aMeH
OLIEHKO¥i

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«I['eTepoda3nblie MICEHOYHBbIE CTPYKTYPbI»

1 Heap AUCHUILUIMHBI — COCTOMT B OOYy4YeHHME CTYAEHTOB MarucTparypbl 3HaHUSM, YMEHHSIM H
HaBbIKaM HCIOJb30BaHUS MHPOpPMAIMM O METOJaX M 00O0pYJOBaHUM JUIsl MPOU3BOJCTBA TeTepodasHbIX
TUICHOYHBIX CTPYKTYP LTS IPHOOPOB (POTOHUKHU M ANEKTPOHUKH.

2 B pe3yabraTe H3y4eHHUsS JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[1K-2.1; [IK-2.2; TIK-2.3; TIK-4.1; T1K-4.2; T1K-4.3; T1K-5.1; [1K-5.2; [1K-5.3

3HaTh:

YMETb:

Knaccudukanus MeTol0B HOJy4eHHs IUIEHOK B TEXHOJOTHAX reTepo(azHbIX IICHOYHBIX
CTPYKTYp Jisi IPUOOPOB IIEKTPOHUKHU U (DOTOHUKH.

OcCHOBHBIE HEOPraHMYECKHE U OPraHMYecKHe MaTepualbl U HWHIUBUAYaJIbHbIE BEIIECTBA,
KOTOpbIE HCIONB3YIOTCS JUIsl IOJIyYEHUS aKTUBHBIX M IACCUBHBIX CJIOEB COBPEMEHHBIX
rerepoazHbIX CTPYKTYp AJ1sl IpUOOPOB AIEKTPOHUKH U (POTOHUKH.

OU3NKO-XMMUYECKUE OCHOBBI ~ TEXHOJOTMH rerepodasHbIX CTPYKTYp Ha  OCHOBE
HEOPraHMYECKUX U OPraHUYECKUX XUMHUECKUX COCIUHEHUH.

3akoHOMEpHOCTH (OPMHUPOBAHHUS COOCTBEHHBIX M MPUMECHBIX TOUYCUYHBIX JIEe(PEKTOB B
HEOPraHMYECKUX M OpPraHMYeCKUX MaTepHallax IpU IOJIY4YE€HUU TeTepodaszHbIX CTPYKTYP
Pa3IMYHBIMU METOJaMHU.

CoBpemMeHHbIE TEXHOJIOTUH (OPMUPOBAHUSA TeTepoa3HbIX CTPYKTYp M (OTOHUKU U
AIIEKTPOHUKHU.

Knaccugukanus oGopynoBaHusl A IOJIy4EHUs IUJIEHOK B TEXHOJOIHSIX IeTepogazHbIX
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKH.

OcHOBHbBIE 3Tallbl MPOEKTHPOBAHUS IMPUOOPOB SIEKTPOHUKHM Ha OCHOBE TreTepodasHbIX
IJIEHOYHBIX CTPYKTYD.

TexHonoruueckue U SKCIUTyaTallMOHHbIE TpeOOBaHUS K 000PYAOBAHUIO JUIsl MPOM3BOJICTBA
rerepo¢aszHbIX INIEHOYHBIX CTPYKTYP.

@dakTophl, OINpENesIONINe TEXHOJOTHYECKHEe MOTEpU IpPU IMPOU3BOJACTBE reTepoazHbIX
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKU U (POTOHUKHU.

CoBpemennble WHGMOPMAIMOHHBIE 0a3bl  JaHHBIX, COJAEPXKAIMMUX (PU3UKO-XUMUUYECKHE
XapaKTEPUCTUKU BEIECTB, HA OCHOBE KOTOPHIX (POPMHUPYIOTCS reTepoda3HbIX IUIEHOYHbIE
CTPYKTYpPBI U3/A€THUI JIEKTPOHUKH U (POTOHUKH.

CoBpeMeHHbIE OTEYECTBEHHbIE U MEKIYHApOHbIE CTAHIAPThl B TEXHOJIOTUSX MaTepuaioB U
CTPYKTYP 3JIEKTPOHUKU U (POTOHUKHU.

N3Bnekaty mHopmaImio o (HU3UKO-XUMHUYECKUX XapaKTEPUCTHKAX BEIIECTB, Ha OCHOBE
KOTOPBIX (OPMHUPYIOTCS TeTepOo(da3HbIX IUICHOUYHBIE CTPYKTYpPBl H3IIEIUN DIEKTPOHUKH,
COBpEMEHHBIE 0a3 TaHHBIX OTCUECTBCHHBIX M 3aPyOCKHBIX TPOU3BOIUTEICH.

dopMHpOBATh MMAKET BXOAHBIX OKCICPUMEHTATBHBIX JIaHHBIX B Pa3JIMYHBIE CHUCTEMBI
YUCJICHHOTO MOJISIMPOBAHMS ISl pacyeTa MPOIECCOB CHHTE3a MHOTOKOMITIOHEHTHBIX
rerepodasHbIX CTPYKTYP.
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— OcymecTBisITh BBIOOP METOJOB U O0OpYIOBaHHMS JUIsi IPOM3BOJICTBA TIeTepodasHbIX
IUIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKU U (DOTOHUKHU.

— Amnanu3upoBarth HMH(OpPMAlLMIO U Ha €€ OCHOBE OCYILIECTBISATh BbIOOp MaTrepualioB U
TEXHOJIOTUH JUIsl CO3JaHMsl reTepo(a3HbIX MIIEHOUYHBIX CTPYKTYp Ul IpUOOPOB (POTOHUKU U
AJIEKTPOHUKHU PA3IUYHOTO (PYHKIIMOHAIBHOTO Ha3HAUEHUSI.

— OpueHTHpPOBaTBbCSI B BBIOOpPE ONTHUMAJILHOTO HAa0Opa METOJOB KOHTPOJIS COCTaBa,
MopQosorud U (YHKIHOHAJIBHBIX [AapaMeTpoB TeTepo(]asHbIX IUICHOYHBIX CTPYKTYD,
(bopMUpYEMBIX PA3ITUYHBIMH METOIAMHU.

— Broibupate MeTonbl hopMupoBaHus rerepoazHbIX MHOTOCIONHBIX IJIEHOYHBIX CTPYKTYp C
3aJJaHHBIMU (PYHKIIMOHAJIbHBIMH XapaKTEPUCTHUKAMU.

— CocTaBnsiTb KOMIOHEHTHl TEXHOJOIMYECKON JIOKYyMEHTAallUh C YYE€TOM COBPEMEHHBIX
oteuecTBeHHBIX (OCT, 'OCT) u 3apybexxnbix crangaptoB (SEMI).

BIIAJIETh:

— HWndopmanueit 0 COBpEeMEHHBIX U MEPCHEKTUBHBIX METOJaX IOJy4eHHUs] reTepoda3HbIX
IJIEHOYHBIX CTPYKTYP IJICHOK JJISl PA3IMYHBIX IPUOOPOB JIEKTPOHUKHU.

— Hudopmanueit no MeTo1aM KOHTPOJIS TAPAMETPOB IJIEHOUHBIX CTPYKTYP

— HaBbikamu paboThl ¢ COBpeMEHHBIMU NH(GOPMALITMOHHBIMU PECYpCcaMu B 00JIACTH XpaHEHUs U
00pabOTKM MJAHHBIX 10 (PUIUKO-XUMUYECKHUM XapaKTEepUCTUKaM BEILIECTB, HAa OCHOBE
KOTOPBIX (POPMUPYIOTCS TeTepOPa3HbIX INIEHOUHbBIE CTPYKTYPbI U3JIEIUN ANEKTPOHUKH,

— Meronamu dopmupoBaHus reTepodasHbIX MIEHOYHBIX CTPYKTYP € TOJIIMHAMHU OT €IMHULL
HAaHOMETPOB JI0 COTEH MUKPOH AJis1 IpUOOPOB (POTOHUKHU U DJIEKTPOHUKH.

— CoBpeMeHHBIMU crIOCOOaMU  KOHTPOJIL cocTaBa, Mopdosorun ¥ (QYyHKIHOHAIBHBIX
apaMmeTpoB rerepodasHbIX MIICHOYHBIX CTPYKTYP, POPMUPYEMBIX pa3IUYHBIMU METOJAMH. .

— CoBpeMeHHBbIMU c1IOcO0aMU KOHTPOJIS (PYHKIIMOHAJIBHBIX XapaKTEPUCTUK OTHEIbHBIX CIIOEB
1 MHOTOCJIOMHBIX reTepo(azHbIX CTPYKTYp AJIS U3JIeNUil POTOHUKH U SIEKTPOHUKH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nes 1. ®u3uKo-xuMnyecKkre 0CHOBbI TEXHOJIOTMU rerepogasHbIX CTPYKTYP.

Knaccudpukanuss MeTooB NOJydeHHUs] TeTepodasHbIX IUICHOYHBIX CTPYKTYp Ha OCHOBE
TEPMOJIMHAMUYECKOIO aHaliu3a IPOLECCOB. XapaKTEpPUCTUKH METOJOB IIOJIy4EHUS TIeTepodasHbIX
IUICHOYHBIX CTPYKTYpP HpPH HOPMAJbHBIX M TMOHM)KEHHBIX CTATUYECKUX JaBJIEHUSAX. TepMOIMHAMHUYECKUE
OCHOBBI METOJ]a MOCIOMHOIO aTOMHOIO OCaXJeHus. TepMoAMHAMHYECKHE OCOOEHHOCTH MOJIEKYJISPHO-
Jy4eBOTO OCaXJeHMs. TepMoauHaAMHUECKHe OCOOCHHOCTH METOJ0B (POPMHUPOBAHUS CTPYKTYpP Ha OCHOBE
(a3 BbICOKOTO JaBieHMs. PacTBOpHBIE M pacIuiaBHblE METO/bI (POPMHUPOBAHMS TeTepo(asHbIX MICHOYHBIX
CTPYKTYp AJisi pruOOpOB (POTOHUKU U AIIEKTPOHUKH PA3INYHOIO (PYHKIIMOHAIBLHOTO Ha3HAUEHUSI.

Knaccudukanus rerepodazusix crpykryp. [lonarue rerepodazHoit crpykrypsl. Knaccudukanus
rerepodaszHplX CTPYKTYp MO pa3jIUYHbIM. IPU3HAKaM - Pa3MEpPHOCTb, CJIOUCTOCTb, KOJIMYECTBO
UCHOJIb3YeMbIX (Da3, arperaTHoe W CTPYKTYPHOE COCTOSIHHE OTJENIbHBIE CIIO€B rerepo(a3HbIX CTPYKTYP.
Knaccugukanus OCHOBHBIX BEIECTB, HCIOJbB3YEMbIX IPU H3TOTOBICHUHM TreTepo(a3HbIX IJIEHOYHBIX
CTPYKTYp Ui IPUOOPOB (POTOHUKHU U 3JIEKTPOHUKH MO MPU3HAKAM TEPMOJUHAMUYECKOH (a3bl, arperaTHOro
COCTOSIHUS, XMMHUYECKOI0 cocTaBa. MeTaljibl, SBTEKTUYECKUE CIUIaBbl, OMHAPHBIE U MHOTOKOMIIOHEHTHBIE
XUMHUYECKHE COEUHEHNUS, TBEPbIE PACTBOPHI U UX TEPMOJAUHAMUYecKue xapaktepuctuku. Koaccudukanus
croco6oB (GopMUpOBaHUs TreTepoda3HbIX CTPYKTYp, HCXOAS U3 TEPMOJAUHAMUYECKUX XapaKTEPHUCTUK,
BKJIIOYasi MHOTOCJIOMHBIE IUJICHOYHbIE CTPYKTYphl. lIporHosupoBanue QHU3MKO-XUMUYECKUX CBOICTB
XUMHUYECKUX COETUHEHUH C UCII0JIb30BAHUEM METO/1a TEPMOAMHAMUYECKUX HHKPEMEHTOB.

OOumuit moaxox K aHauu3y (QU3MKO-XUMUYECKUH JaHHBIX O CHCTEMax, HCIOJb3YEMbIX IIpH
pa3paboTKe TEXHOJIOTHH IeTepo(asHbIX CTPYKTYP.

OU3NKO-XUMHUYECKUE CBOMCTBA KPEMHUS U repMaHusl. TeXHOJOrUU MOHO- MOJIUKPUCTAININYECKOTO U
aMop(HOro KpeMHHUS U FepMaHus Ui pa3IMyHbIX TUIIOB YCTPOUCTB.

da3zoBbie paBHOBecusl B cuctemax A3-B5. Xapaxrtepuctuka (QU3MUECKHX, AIEKTPOPUINYECKUX, U
ONTOZJIEKTPUYECKUX CBOMCTB XUMHYECKMX coeanHeHui tuna A3B5. TexHomorus MOHOKPHUCTAILIOB,
IJIEHOYHBIX CTPYKTYp coeauHeHnid A3B5 u TBepAbIX pacTBOPOB HAa X OCHOBE.

da3zoBble paBHOBecusl B cuctemax A2-B6. Xapaxrtepuctuka (QpU3MUECKHX, AEKTPOPUINYECKUX, U
ONTOAIEKTPUUYECKUX CBOMCTB XUMUYECKUX coelMHEeHuN Thna A2B6.
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Marepuansl 1Ji1 BBICOKOTEMIIEPATYpHOIl cBepXnpoBoAUMOCTH. OcobeHHOCTH (Da30BOro cocraBa U
TEXHOJIOTUU CHUHTE3a.

XapakTepucTuka (pU3UKO-XUMUYECKUX, (PU3NUYECKUX U 3JIEKTPO(PU3NUECKUX CBOMCTB HEKOTOPBIX
MaTepUaIoB, LIMPOKO HCIOJb3YEMbIX IPU H3TOTOBJIEHMH IAaCCUBHBIX JJIEMEHTOB B TEXHOJOTHUAX
reTepOCTPYKTYP: METAJUIbI, OKCHU/IbI, HUTPUJIBI.

Opranuyeckye MOJYNPOBOJHUKOBbIE Marepuaibl. Kiaccudukamuss 1Mo OCHOBHBIM —IpyIIaM
OpraHMYecKUX  XUMHuYecKkux coenuHeHud. Kuaxume  kpuctamnsl. Knaccudukanus, OCHOBHBIE
XapaKTEPUCTUKHU, METO bl OJTyUECHHUSI.

TexHonoruss HeopraHudeckux JroMuHopopoB. Kiaccudpukanus THOMUHOPOPOB MO Pa3IHMUHBIM
npu3HakaM. OCHOBHbBIE KJIACChl XUMUYECKHX COEIMHEHUH, HCIOIb3YEMbIX JUISI CUHTE3a HEOPraHMYECKUX
TOMUHOGOPOB. B3auMOCBA3b MEX]y YCIOBUSIMU CHHTE3a U XapaKTepUCTUKaMU JIOMUHO(POpoB. CriocoObl
(hopMHUpOBaHMS TOHKOIUIEHOYHBIX JTIOMUHECIIEHTHBIX CTPYKTYP P Pa3IMYHBIX CI10Cc00ax UX BO3OYXKICHHUS.
TexHoI0ruu JIOMUHECHEHTHBIX KBAHTOBBIX TOUEK.

Pazgen 2. TexHosiornu rerepodasHbIX CTPYKTYP € IJIEKTPUYECKOil cucreMol 00padoTKoit
uHopManum.

[TonynpoBOoAHUKOBBIE TNPUOOPHI HAa OCHOBE HEOPraHUMYECKUX U OPraHWYecKUX MaTepHalloB.
Texnonorus uHTErpanbHbIx cxeM. Knaccudukanuu naterpanbueix cxeMm (MC) mo pasnmuuHbIM IpU3HAKaM.
Texnonorust nmomynpoBogHukoBeix MC Ha ocHoBe Si. Texwonorus msroromneHus miactud ainsi UC u3
MOHOKpHUcTalinyeckol Oynu. DU3MKO-XMMUYECKHE OCHOBbI M TEXHHKA JIETUPOBAHMUSI KPEMHUEBBIX
MuKpocxeM. Da30Bble paBHOBECHS U KHMHETHKa rerepodasHeix mpoueccoB B cucreme Si-O. TexHonorus
IUBJIEKTPUUECKUX TMOKPBITHH Ha OCHOBE OKCUAOB KpemHHs. Potonurorpadus. Tpasinenue. OcobeHHOCTH
texHosoruu VC Ha ocHoBe GaAs. OCHOBHbBIE THUIIBI CTPYKTYpP AKTHBHBIX 3JIEMEHTOB, HUCIIOJIb3YEMBIX MPHU
cosganun  WC:  nuddysmoHHO-TUIaHAapHAsT ~ CTPYKTYpa,  AHUTAKCHAJIbHO-IUIAHApHAs  CTPYKTYpa,
ONHUTaKCUATBHO-TUIAHApHAS CTPYKTYpa CO CKPBITBIM CJIOE€M, CTPYKTypa C IUAICKTPUUYCCKON H3OJISIIIUEH,
U30IUIaHapHasl CTPYKTypa, NoJuIUiaHapHas cTpykrypa, MJII crpykrypa, DnurakcualibHO-IUIaHAPHBII
Tpansuctop ¢ guoaoMm IIloTTkH, CTpPyKTypa ¢ HWHKEKUMOHHO-MHTETPAJIbHONW JIOTUKON TexHomorus
rudpuanbix MC. TexHOI0rus TOJICTOINIEHOYHBIX MUKPOCXEM. TEXHOJIOrUsl TPAH3UCTOPOB Ha OPraHUYECKUX
MOJIYIPOBOIHUKAX.

TexHonorus KepaMHueCKUX MUIICHEW JUIsi MarHeTPOHHOTO M 3JIEKTPOHHO-TYYEBOTO PACIBLICHUS.
Hcnonb3oBanue auarpaMm OIUIMHTXEMa B TEXHOJOTMM TPOWHBIX COEIUHEHUH. TeXHOIOTHs «MOKPOIro»
JIETUPOBAHUSI MOPOILKOBBIX IpenaparoB. TeXHOJOIWsl BBICOKOTEMIIEPATYpHOTO IPECCOBAHUS IPHU
KOHTPOJUPYEMOM XHMHUYECKOM TMOTEHIHalleé OJHOIO0 W3 KOMIIOHEHTOB. TEXHOJOIrHs aKTHBAIL[MOHHOTO
oTxura no meroxay Ban-/loopHa.

Paszgen 3. Texnosorum rerepoda3sHbIX CTPYKTYP C ONTHYECKOH CHCTeMOH 00padoTKoi
uHopMmanum.

Texnonorust npubopoB BocHpousBeeHus: nzoOpaxenus. [lonsarue npera, quarpamma IBETHOCTH,
uBeToBbie U3Mepenus, [[BeroBas cucrema MKO. OcHOBHBIE CHCTEMBI TIPEICTABIICHUS 1IBETA, AHAJIIOTOBOE 1
uu(ppoBoe IMpeACTaBiICHHE LBETa. TEXHOJOTHsS AaKTUBHOTO >KUIKOKPUCTAJUIMYECKOM JAMCIIes C
TPaH3UCTOPHOM MaTpulled Ha ocHOBe Si. TomHOJOrus akTUBHOTO KUAKOKPUCTANIMYECKOTO JUCILIES.
®dazoBrle paBHOBecuss B cucreMe Si-H. OcoOGeHHOCTM TOJIydeHHUSI TOHKHX CJIO€B  amMOp(HOTO
He(OTOUYBCTBUTEIHHOTO KpeMHUs. DPopMUpOBaHHWE TPAH3UCTOPHOM MaTpulbl. MojenupoBanue U
OCOOCHHOCTM  TEXHOJIOTMM  TOHKOIUIEHOYHBIX  HEOPraHMYECKUX  CBETOPMILTPOB.  OCOOEHHOCTH
dboTtosmurorpadus mpo3payHbix MpoBoAsMImMX MOKphITHH In203-SnO2. TexHONOTHS ANMEKTPOHHO-TYYEBBIX
TpyOok. TexHomoruss BakyyMHOIo (IyopecUeHTHOro juciuies. TexHoyorus IUIa3MEHHOW IaHelu.
TexHoI0rus 37EeKTPOCMaYNBAIOIIETO AUCILIES..

TexHonoruss BUIMKOHOB JUIsl Tepefauyd LBETHOTO TEJIEBU3MOHHOTO H300paxeHus. TexHojorus
MaTpUUHBIX NMPUOOPOB C 3apsAaoBoi cBsi3pio (CCD marpuilpl): TOMOJOTUS, TPUHLMI IEHCTBUS, OCHOBHbIE
XapaKTepUCTUKU. TexHOoorust GOoTOUyBCTBUTENbHBIX CTPYKTYp Ha ocHoBe MaTpuiibl KMOII Tpan3uctopos:
TONOJIOTUS, NPHUHLMUI JEHCTBUS, CpPaBHUTENIbHBIE XapaKTEpUCTUKH. [IpocTpaHCTBEHHO-BPEMEHHbIE
MoAynATOpbl cBeTa. HazHayenue u npuHimn aeictsust ocHoBHbIX TUIOB [IBMC. Texnonorus marepuasios
Uis  u3rotoBieHus: akTuBHOM  cTpykTypsl IIBMC. TexHosioruss mpocTpaHCTBEHHO-BPEMEHHOTO
npeobOpasoBaTels cBeTa (U1 BUIMMOTO JHana3oHa) Ha OCHOBE MOJMKPUCTAIUIMYECKOTO Cyabduaa KaaMusl.
TexHonorusi  2MEKTPOCTATUUECKOTO  MPOEKUMOHHOIO  JAMCIIEsSs Ha  OCHOBE  JAe(pOpPMHpPYEMBIX
MUKPO3€EpKaJIbHBIX YCTPOICTB.
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Opranuyeckast 3yeKTpositoMHHecleHIna. OcobeHHOCTH MexaHu3MoB JroMuHecueHuuun OCU/I.
Teopernyeckass MOJENIb OPraHMYECKUX CBETOM3IIyYAIOLUIUX JUOJI0B. Meroauka mojadopa MaTepuaioB JUIs
co3ganust rerepodaszHoit OCHUJI. TexHOJOrHs OPraHUYECKOro HIIEKTPOJIIOMHHECUUPYIOLUIETO AUCILIEs.
TexHoI0rus MOAMMEPHOTO IEKTPOTIOMUHECITUPYIOIIETO TUCILIES.

Paznen 4. TexHosnormu rerepodasHbIX CTPYKTYpP € MAarHuTHOl cucremoii 00padoTkoi
uHopMmanum.

Knaccugukanuss OCHOBHBIX MArHUTHBIX W MarHUTOONTHYECKUX MaTepuayioB. MarHuTHas
MHUKpORJIEKTPOHUKAa M MarHuToonTuKa. OCHOBHBIE XapaKTEPUCTUKH MarHUTOONTHYECKHX MaTepHalloB.
TexHoJIOrMM BEpTUKAIbHOM MarHUTHOW 3aIUCH.

Paspen 5. HUHpopManMoHHBIE CHCTEMbI M CHCTEMbl YHCJIEHHOIO0 MOJCJHMPOBAHMSA JIs
TeXHOJIOTUH rerepoasHbIX CTPYKTYP.

CoBpemeHHble MH(DOPMALIMOHHBIE CUCTEMBI MO (U3UKO-XMMHUYECKUM CBOMCTBAM MaTEpUaJIOB MJIS
U3TOTOBJIEHUS reTepoda3HbIX CTPYKTYP Pa3IMuHOro (GYyHKIIMOHAIBHOTO Ha3HAYCHHUSL.

CoBpemeHHbIe HH(DOPMALIMOHHBIE CUCTEMBI POEKTUPOBaHUA rerepodazubix crpykryp (SIM OLED,
CRYST MAX...)

CoBpeMeHHbIE CHCTEMbl UHCIEHHOIO MOJEIMpPOBAaHUS auarpaMM (ha3oBbIX pPAaBHOBECHH U MX
HCII0JIb30BaHUE JIJIs1 BHIOOpA YCIOBHI NOJydeHUs] reTepo(a3HbIX TOHKOIUIEHOYHBIX CTPYKTYP Pa3iIM4HOIO
(YHKIIMOHAJIBHOTO Ha3HAUEHUSI.

CoBpeMEeHHbIE CHUCTEMBl YHUCJIEHHOTO MOJIEIMPOBAHUS TEIJIO-MACCONEepeHoca B  TEXHOJIOTUAX
rerepo¢azHbIX CTPYKTYp pa3InyHOr0 PYHKINOHAIBHOTO HA3HAYCHHUSL.

Paznen 6. CoBpeMeHHble MeTOAbl KOHTPOJIA COCTaBa, MOP(OJOruM M (PyHKIMOHAIBbHBIX
napamMeTpoB rerepogasHbIX IIJIECHOYHBIX CTPYKTYP AJsl (POTOHMKH M 3JIeKTPOHUKH.

DKCIIEpUMEHTAJIbHBIE METOAbl HCCIIEJJIOBAHMSI MaTEpUaJIOB d3JEKTPOHUKHM U  (OTOHUKU U
rerepoda3HbIX CTPYKTYp Ha HX OCHOBE C IIOMOIIbIO JJIEKTPOHHOM MHUKPOCKONUU. Bo3MoxkHOCTH
COBPEMEHHBIX CKAHHUPYIOLIUX 3JEKTPOHHBIX MHUKPOCKOIOB C pa3jIMYHbIMH cHCTeMaMU (HOpPMHUPOBAHUS
SHEpreTUuecKux MydykoB. OCOOEHHOCTH MaTeMaTH4yecKoil 0OpaOOTKM CUTHAJIOB AJIEKTPOHHBIX U MOHHBIX
CUCTEM aHajlM3a MOBEPXHOCTHU MaTepuanoB. Meronpl aHanu3a (a30BOro, CTPYKTYPHOTO U 3JIEMEHTHOIO
COCTaBa B COBPEMEHHBIX CUCTEMAaX CKaHUPYIOIIEH 3IEKTPOHHON MUKpOCKOMHH. OCOOEHHOCTH NMPUMEHEHHS
PEHTTE€HO-(PIIYyOPECLIEHTHOTO aHAJIN3a B PEKUMaxX dHEPro-AUCIIEPCUOHHOTO U BOJIHOBOTO U3MEPEHUS.

CpaBHUTENIbHBIA aHAM3 BO3MOXKHOCTEM COBPEMEHHBIX CHCTEM PEHTI€HOBCKOW Au]pakiuu.
OcoOenHocTH  mporpaMMHOro  obOecrnieyeHue  uisi  00pabOTKH  pe3yidbTaToB  JU(PPAKTOrpPaMM
KPUCTAJIIMYECKUX, aMOP(QHBIX 1 HAHOPAa3MEPHBIX OOBEKTOB.

DKCcIepUMEHTAJIbHBIE METOJIbl MCCIIEA0BAHUS MaTepHaloB MUKPOIIPUMECHOTO COCTaBa MaTepUalIOB
Uis (DOTOHMKU M JIEKTPOHUKU BKIIOYAIOT METOJbl MAacCC-CIIEKTPOMETPUHU C Pa3IUYHbIMH BapHUaHTHAMH
poOOMOArOTOBKM. Macc-ClieKTpOMEeTpUsi C HMHIAYKTUBHO CBS3aHHOM I1a3Moil. Macc-criekTpomMeTpust ¢
1a3Moil Tiewmero paspsana. BropuuHo-uonHast macc-criekrpomeTrpus. OcOOEHHOCTH MPOOONOATOTOBKH
IpernapaToB s IpoBeldeHUs aHanu3oB. OOpaboTka HHTEpdEpeHLH B Macc-CIEKTPOMETPUUYECKUX
uccienaoBaHusax. Pabora co ctanaapTHRIMU 0Opa3liaMH.

DKCIIEpUMEHTAJIbHBIE METOJIbl HMCCIEA0BAHUS CIEKTPAIbHO-IIOMUHECLIEHTHBIX XapaKTEePUCTUK
O00BEMHBIX, MOJIMKPUCTANIMYECKUX M TOHKOIUIEHOYHBIX MAaTepuaioB s (OTOHUKUM U DIIEKTPOHUKH.
Maremaruueckass 00paboTKa CHEKTPAJIbHBIX U CIEKTPAIIbHO-KUHETHUECKUX AaHHbIX. [IpUunHbI ymupeHus
CIEKTPOB JIIOMUHECLEHIIMM — OJHOPOJHOE U HeogHoponaHoe ymupeHue. llltapkoBckoe paciienienue
auHui. CHoexkTpbl JIIOMUHECHUEHIMM MHOTOLEHTPOBBIX MaTepuayioB. Pa3znoxeHue CHEKTpOB Ha
AJIEMEHTapHbIE KOMIIOHEHTHl. OTAeNeHUe JIMHUM IITapKOBCKUX KOMIIOHEHT OJHOIO LIEHTpa OT JIMHUM,
00pa30BaHHBIX PAa3HBIMU IIECHTPAMH CBEUEHUS.

Kunernka 3aryxaHusi JIIOMHUHECLIEHLIUH, pa3pelICHHbIE U Hepa3pelleHHbIe nepexoabl. BiusHue Ha
KMHETUKY KOOIIEPAaTUBHBIX IPOLECCOB M HMOH-MOHHOTO B3aUMOJEWUCTBUA. BnusHue Ha KUHETHKY
TEMIIEPaTypPHOIO, KOHILIEHTPAIIMOHHOTO W MPUMECHOTO TYLIEHHs JIOMUHECUEHIMU. Pacyer KBaHTOBOTO
BbIxoJa. [locTpoeHne KMHETHYECKUX KPUBBIX M pacdyeT BPEMEHHM JKU3HU CIIOXKHBIX, MHOTOIIEHTPOBBIX
JFOMUHO(OPOB.

Teoperndeckre OCHOBBI ONTHYECKUX METOJIOB U3MEPEHHUS TOJILIIUH TOHKUX IUIEHOK B TUHAMUYECKUM
pexume. Jlazepuas narephepomerpust Jlazepras smuncomerpus. Doromerpusi. MeTo1 CBETOBOTO CEUCHUS.
[Ipe30TeH3UMETPUYECKNI METOJ ONPEEICHUSI MacChl PacTylled IUIEHKH. MeToIbl onpeneneHuss TOJIUH
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MPOBOAIINX (METANIMYECKUX) IJICHOK. HHTepdepomerpus,

CHEeKTpo(hOTOMETPHSL.

pedrexTomeTpus,

AITUIICOMETPUST U

OCOOEHHOCTH PEHTIeHOGUIyOPECHEHTHOTO METOJa aHajlu3a CocTaBa JJIsl ONPENENICHHs COCTaBOB
OJIHOCJIOMHBIX U JBYXCJIOMHBIX MHOTOKOMIIOHEHTHBIX IJIEHOK Ha npumepe cuctemsl Fe-Ni-Mo/Cr.

Oco0OeHHOCTH TPUMEHEHHS METOJ0B EMKOCTHON CIEKTPOCKONMU JUIs HPOBEICHUS OHJIAiH
u3MepeHui QyHKIMOHAIbHBIX XapaKTEPUCTUK OTAEIbHBIX CIOEB U MHOTOCIONHBIX reTepo(a3HbIX CTPYKTYP
U1 U3AeIui (POTOHUKH U 3IEKTPOHUKHU. JlazepHO-UHIyHIHPOBaHHBIE METO/Ibl U3MEPEHHUS JIFOMUHECHEHTHBIX
U ONTHYECKUX XapaKTEPUCTUK OTIENIbHBIX CJIOEB M MHOTOCIOWHBIX reTepodasHbIX CTPYKTYp ULl U3Jenuit

(hOTOHUKHU U SIEKTPOHHKH.
4 O0beM yueOHOI M CIUIIIHHBI.

Cemectp
Bcero
Bt yue6HOi paGoTI 1 cemectp 2 ceMecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan. 3E Akan.
q. . 4. q. q.
OO61ast TpyA0€MKOCTh JUCIUTUIHHBI 12 432 3 108 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 6 21 15 51 1 34 35 136
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 0.5 17 0.5 17
MOJAr0TOBKH
Jlexuun 2 67 0.5 17 0.5 16 34
[TpakTnueckue 3anstus (113) 2.5 86 1 34 0.5 18 34
Jlaboparopusie padboTs! (JIP) 0 68 0 0 0 0 68
B TOM 4HcJje B (PopMe MPaKTHIECKOM 0.5 17 0.5 17
MI0JITOTOBKH
CamocrosiTesibHasi paboTa 4 139 1,5 57 1 38 1.5 44
KonrakTHas camocrositenbHas paboTa 0,4 0.4 - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 138.6 56.6 38 44
JVCITATUTAHBI
Buabl KoHTpOJIA:
3au4. ¢ oueHkoil +
JK3aMeH 2 72 - - 1 36 1 36
KonrtakTHas paboTa — HpoMexyTouyHas 0.8 0.4 0.4
aTTecranus ’ 1 ’
3au. c
Buja nToroBoro KOHTpoOJIS: . JK3aMeH JK3aMeH
OlIeHKOM
Beero CemecTtp
Bt yue6HOi paGoTI 1 cemectp 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp 3E Actp. 3E Actp.
q. . 4. q. q.
OO61ast TpyA0€MKOCTh JUCIIUTUIHHBI 12 324 3 81 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 6 165.8 1.5 38.3 1 25.5 3.5 102
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTUYeCcKOii 0.5 12.8 0.5 12.8
MOJAr0OTOBKH
Jlekuuun
[Tpaxtuueckue 3ansarus (113)
Jlaboparopusie padots! (JIP)
B TOM 4HcJye B (GoOpMe MPaKTHIECKOM
MI0JITOTOBKH
CamocrosiTeJibHast paboTa 4 104,3 1,5 42,8 1 28.5 1,5 33
KonrakTHas camocrositenpHas paboTa 0,3 0,3
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CamocTosTEIbHOE U3YUEHHE Pa3/IEI0B

YHCHHE pasit 104 41,5 28,5 33
JUCHUIIINHEI
Buabl KoHTpOJIA:
3au. ¢ oneHKoi
OK3aMeH 2 54 - - 1 27 1 27
KonrtakTHas paboTa — HpoMeXyTouyHas 03 03
aTTecTalus 1 ’ 1 ’
[ToaroroBka K 3K3aMeHy. 26,7 26,7

3au. ¢
Buja nToroBoro KOHTpoOJIS: . JK3aMeH JK3aMeH
OLIEHKO¥i

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«/IlnarnocTuka u KJiaacCu(puKanusa TEXHUYECKUX U OBEJTHPHBIX MOHOKPHUCTA/LIOB
(reMmMoJs10THS)»

1 Heas aucuumInHbl — OO0y4eHHE CTYACHTOB MAarucTpaTypbl OCHOBHBIM 3HAHHUSM, YMEHHUSIM,
HaBbIKAM B JUArHOCTUKU U KJIacCHU(UKAIIUU IOBEIMPHBIX KaMHEH, MaTepUaloOB C TMO3UIHMH (DU3XUMHHI
TBEPJIOTO TEJa U TEMMOJIOTHH. B pa3aenax AUCIUIIINHBI paCKPBIBAIOTCS OCHOBHBIC TIOHSTHS T€MMOJIOTH KaK
HayKH{ O IOBEJIMPHBIX KAMHSX, JaHbI Pa3JIMYHBIC THITHI KJIacCU(PUKAUMA (TeMMOJIOTHYECKAsI, TPOMBIIIUICHHAS,
TEXHOJIOTHYECKass W Jp.), TNPUBEICHbI OCHOBHBIE METOJbl JTUATHOCTUKH W HW3YYCHUS MPHUPOTHBIX
MOHOKPHUCTAJJIOB, JTAHO JIETAJTLHOE OMMCAaHUE TTPUPOIHBIX MOHOKPHCTAIIJIOB B COOTBETCTBUHU C COBPEMEHHOM
CHCTEMAaTHKOM. .

2 B pe3yabTaTte u3y4eHus AUCHUNIHMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

IIK-2.1; TIK-2.2; 11K-2.3; IIK-4.1; I1K-4.2; I1K-4.3; IIK-5.1; IIK-5.2; TIK-5.3

3namo:

- COBPEMEHHBIC METO bl UCCIIEOBAHUS U JUATHOCTUKH FOBETUPHBIX KAMHEH.

- o0mI¥e MPUHIMIBI KJIacCU(UKAIIUN TPUPOIHBIX, APATOICHHBIX MOHOKPUCTAIUTMYECKUX KaMHEH U 3HATh UX
TPYIIIBI

- IMarHOCTHYECKUE TMPHU3HAKH U KPUTEPUHU MPUPOJHBIX M MCKYCCTBEHHBIX OBEIMPHBIX MOHOKPHUCTAILIIOB U
MaTepuasos.

Yuems:

- TIOJIB30BAThCS TEMMOJIOTHYECKUMU TTPUOOPAMU U OTIPEIEISITH CBOMCTBA FOBETMPHBIX KaMHEH.

- OMpEAeNATh KAUeCTBEHHBIC XapaKTEPUCTUKU MPUPOIHBIX U MCKYCCTBEHHBIX MOHOKPHCTAJUIOB BU3yallbHO U
METOJIaMU JCTAIbHEIX UCCIICIOBAHUHT.

Bnaoemo:

- HaBBIKAMH OTIpeNIeICHUST (PU3NUECKUX U XUMHUYECKUX CBOMCTB MPUPOJHBIX M MCKYCCTBEHHBIX IOBEITHPHBIX
MOHOKPHUCTAJJIOB Ha MaKpO- 1 MUKPOYPOBHE.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pasznen 1.BBeieHue B reMMOJ10THIO.

1.1. Beenenue. [lpupoiHbie qparoeHHbIE MOHOKPHUCTAIIBI KaK OOBEKT UCCIIEJOBAHUS T€MMOJIOTUH.
enu u 3aaun, 00bEKTHI U METOABI UCCIEA0BAHUMN (BU3yaJIbHbIE, HHCTPYMEHTAIIbHBIE), TPUOOPHI,
anmaparypa.

1.2. I[TpuHUMIBI KIacCUPUKALIMN TPUPOIHBIX IPAaroleHHbIX MOHOKPHUCTAUIOB, COBPEMEHHbIE

knaccuukanuu. [lonstue «iparoneHHbI KaMeHb» B pa3iuyHbIX acniektax.  [Ipasuna CIBJO
(MexaynapoHas KoH(GEpEeHLUs [0 IOBEIMPHBIM KaMHSM, U3JIeIHIM U3 cepedpa, atMasam 1
xemuyry). Otnomenue Poccun k CIBJO.

1.3. ®u3HUKO-XUMHUYECKUE CBOICTBA MPUPOJHBIX JPAroll€HHBIX MOHOKPUCTAIIIIOB (LIBET, OJIECK,
TBEPIOCTh,IIOTHOCTh, ONITHYECKUE CBOMCTBA, aOCOpOITHS, 0COOEHHOCTH),
BU3YaJlbHbIE U MHCTPYMEHTAJIbHbIE METOJbl JUarHoCTHKU. [Ipubopsl,annaparypa (MUKpPOCKOII,
MMMEPCHOHCKOII, MOJISIPUCKOIL, pepakToMeTp,  creKTpockor, Auxpockor, Y d-nammna). LlenTpsl

OKpAackKH, crieKTpogoToMepus U olleHKa 1BeTa 1o cucteme GIA.
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Paznena 2. Ilpupoanbie 10BeJIMPHLIE MOHOKPHCTANIbBI .

2.1. IIpupoanble rOBEIMPHBIE KAMHH (T€MMOJIOTMYECKasi XapaKTePUCTHKA, METO/Ibl ACHTU(DUKAINH,

MECTOPOKJICHHS): aMa3, MPo3pavHbie (OrpaHOYHBIC) FOBETUPHBIC KaMHH (Tp. KOPYHAA, TP.

Oepwiia,  Xpu300epuiul, LIIUHENb, TP. TpaHaTta, Tp. KBaplia U Jp.); Hepo3pauHble (FOBEITUPHO-
MOJICJIOYHBIC) KAMHU: OJIarOpOIHBIN omaj, Oupro3a, HePHT, KATEUT, XPU30IIpa3, Ja3ypuT U JIp.

2.2. OpraHoreHHbl€ IOBEIMPHbIE MaTepUabl (3KEeMUYT, IEPIaMyTp, SHTapb, KOPAJLT U Ip.);
reMMOJIOTHYECKasi XapaKTepUCTHKA, METO/Ibl IMarHOCTHKHU.

Paznea 3. MoauduuupoBaHHbie NIPUPOAHbIE MOHOKPUCTAJLIbI.

3.1. ObnaropaxuBaHus IPUPOIHBIX IPATOLIEHHBIX MOHOKPUCTAIOB. MeTobl MOIU(UIIMPOBAHUS U

ANAarHOCTUYCCKHUE IPU3HAKN 06HaFOpa)KI/IBaHI/I$I, CITOCOOBI paciio3HaBaHUs 06HaFOpO)KeHHI)IX

KaMHe.

Pa3nen 4. UcKycCcTBEHHbIE AHAJIOTH NPHPOAHBIX MOHOKPHCTAJLJIOB H MX HMHTAIIMH.

4.1. IIpoMBIIIIEHHBIA POCT UCKYCCTBEHHBIX aHAJIOIOB IPUPOIHBIX MOHOKPHUCTAIIOB, TPEOOBaHUS K
BBIITYCKaeMOU IpoayKIuu. Mctopudeckas cripaBka O pa3BUTHH IPOMBIIIEHHOTO CHHTE3a U pOCTa
JparolieHHbIX KaMHEW, OCHOBHBIE METO/1bI pocTa. O0JacT MPUMEHEHUS HCKYCCTBEHHBIX aHAJIOTOB

IMPpHUPOAHBIX KaMHCﬁ, X JOCTOMHCTBA W NPCUMYIICCTBA MIEPC IPUPOAHBIMU KaMHSIMU.

4.2. Hanbomnee mMpoKo pacipoCTpaHEHHBIE HCKYCCTBEHHBIE IOBEIMPHBIC KAMHHU, UX T€MMOJIOTHYECKAs

XapaKTCpUuCTUKa, MCTOAbI I/I)IGHTI/I(i)I/IKaHI/II/I, KIIFOYCBBIC TUArHOCTUYCCKHUEC ITPU3HAKH OTIINYUA
HCKYCCTBCHHBIX IOBCIIMPHBIX KaMHEH OT IMPUPOAHBIX. CDI/IpMI)I-HOCTaBHH/IKI/I.

4.3. Umurtanuu. Buasl umutanuii (U3 0pUpoIHBIX, HCKYCCTBEHHBIX MaTepUaioB, COCTaBHbIE KAMHH);
CHOCOOBI M METO/IbI PACTIO3HABAHUS UMUTALUI.

4 O0beM yueOHOI 1 CIUIITHHBI.

Cemectp
Bcero
B yue6HOi paGoTI 1 cemectp 2 ceMecTp 3 cemecTp
3E Akan. 3E Akan 3E Akan. 3E Akan.
q. . 4. q. q.
OO61ast TpyA0€MKOCTh TUCIIUTUTHHBI 12 432 3 108 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 6 21 15 51 1 34 35 136
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTUYeCcKOii 0.5 17 0.5 17
MOJAr0OTOBKH
Jlexmmm 2 67 0.5 17 0.5 16 34
[TpakTnueckue 3anstus (113) 2.5 86 1 34 0.5 18 34
Jlaboparopusie paboTs! (JIP) 0 68 0 0 0 0 68
B TOM 4HcJe B (POpMe MPaKTHIECKOM 0.5 17 0.5 17
MI0JITOTOBKH
CamocrosiTesibHasi paboTa 4 139 1,5 57 1 38 1.5 44
KonrakTHas camocrositenbHas paboTa 0,4 0.4 - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 138.6 56.6 38 44
JMCUIUTUTHHEI
Buabl KoHTpOJIA:
3au4. ¢ oueHkoil +
JK3aMeH 2 72 - - 1 36 1 36
KonrtakTHas paboTa — HpoMexyTouyHas 0.8 0.4 0.4
aTTecranus ’ 1 ’
3au. c
Buja nToroBoro KOHTpoOJIS: . JK3aMeH JK3aMeH
OIIEHKOii
Bun yuebHolt paboThl Bcero Cemectp
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1 cemectp 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp 3E Actp. 3E Actp.
q, .. q, q,
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 324 3 81 3 81 6 162
KonrakTHas padoTa — ayIuTOpPHBIE 6 165.8 1.5 38.3 1 25.5 3.5 102
3aHATHSA:
B TOM 4HcJe B (popMe NPAKTHYECKOH 0.5 12.8 0.5 12.8
MOArOTOBKH
Jlexkun
[Tpaxtuueckue 3austus (113)
Jlaboparopubie padoTs! (JIP)
B TOM 4HCJI€ B (OpME MPAKTUIECKOU
IMOATOTOBKH
CamocrosiTeJibHAs padoTa 4 104,3 1,5 42,8 1 28.5 1,5 33
KonrtakTHas camocrositenbHas paboTa 0,3 0,3
CamMocTosATenpHOE N3YUECHUE Pa3IeIoB 104 415 8.5 33
U CITUILIINHEI ’ ’
Buabl KOHTpOJIS:
3au. ¢ oneHKoM
IK3aMeH 2 54 - - 1 27 1 27
KontakTHas pabota — mpoOMEXyTOUYHas 03 03
aTTecTalus 1 ’ 1 ’
ITonroroBka K 3K3aMeHy. 26,7 26,7
3au. ¢

Bua uToroBoro KOHTpoOJIs: — OK3aMeH IOKx3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«CoBpeMeHHbBIe MeTObI U 000PYAO0BaHME 1JISl IPOU3BOICTBA MOHOKPUCTAJLIIOB 11 (POTOHMKH
U 3JIEKTPOHUKH»

1 Ileab AMCHUIIMHBI COCTOMT B YINIYOJIEHMM CTYA€HTaMU MarucTpaTrypbl 3HaHUW, YMEHHH,
BJIaJICHUN U (GOPMUPOBAHUM KOMIETEHIMH B 00JaCTU MPOEKTUPOBAHUS U MIPUMEHEHUSI 000PYAOBAHUS IS
BBIpAILLMBaHUs U 00pabOTKM MOHOKPUCTAJIJIOB B KAU€CTBE OCHOBBI TEXHOJIOTUN 3JIEKTPOHUKH, BAKYYMHOU U
ra3oBOM TEXHUKH.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMU UX TOCTHKCHUS:
IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; I1K-3.3; I1K-5.1; [1K-5.2; TIK-5.3

3Hamy:

— METO/Ibl OLIEHKH YPOBHS TEXHHMKHU U COBEPIICHCTBA YCTAHOBOK JIJISl BEIPAIIMBAHUS MOHOKPHUCTAIIJIOB;

— KiJaccu(UKaIMIO, YCTPOMCTBO M TEXHMYECKHUE XapaKTEPUCTHUKU KOHTEWHEPOB [UIsl BbIpAIIMBAHUS
MOHOKPHUCTAJIOB Pa3JIMYHBIMU METOIAMH;

— BHJABl KOHTEHHEpPHBIX MAaTEpUalOB Ui BBIPAIIMBAHWA MOHOKPUCTALIOB, HX CBOWCTBA U
XApaKTEPUCTHUKU;

— KJIACCH(DMKALIMIO, YCTPOMCTBO, XapaKTEPUCTHUKU U METOJIbl pacueTa Harpeparesel Ui MpoLeccoB pocTa
KPHUCTAJLIOB;

— BHJIBI MaTE€pHAJIOB HArpeBaTeei A BbIPAIIMBAHUS MOHOKPUCTAJIOB, UX CBOMCTBA U XapaKTEPUCTUKH;

— BUIBl JAaTYUKOB IPOLIECCOB POCTAa MOHOKPHUCTAUIOB, HUX YCTPOMCTBA, NPUHUUI PAabOTBI U
XApaKTEPUCTHUKU;

— BHJIBI J03aTOPOB KPUCTAJUIM3YEMOTO BEUIECTBA, UX YCTPOUCTBO, IPUHIIUII JEUCTBHS U XapaKTEPUCTUKH;

— TNPUHLHUIBI TepMeTH3aluu pabodynx 0ObEMOB YCTAaHOBOK JJISi BBIPAIIMBAHUS MOHOKPHCTAUIOB, BUIBI
YIUIOTHEHMH, UX YCTPOMCTBO U XapaKTEPUCTUKH;
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— BUJbBI, YCTPOICTBO M XapaKTEPUCTHUKU CHCTEMBI MUTAHUS HAarpeBaTesiel, BAKyyMHO-Ta30BOM CHCTEMBI,

CUCTEMBbI OXJIAKJCHUS, KIIMMAaTUHYECKON CUCTEMBI, JJIEKTPUUYECKON CUCTEMBI U CUCTEMBI YIIPABIICHUS;

METO/1bl 00pabOTKN MOHOKPHUCTAJUIOB U BUbI 000pYI0BaHUS, IPUMEHSEMOTO0 JJIsl 3TUX MPOLIECCOB;

ymemb:

- OCYILIECTBIISITH BEIOOP KOHKPETHBIX BUA0B 000PYA0BaHUS ISl BbIpAIlMBaHKS MOHOKPHUCTAJLIOB;

- OCYIIECTBIISITH BHIOOP KOHKPETHOTO 000PYIOBAHUS TSI MEXaHUYECKOH 00pabOTKH MOHOKPHUCTAIIOB;

- pa3pabaThiBaTh TEXHUYECKHE 3aJlaHUsl Ha IPOEKTHPOBAHUE OOOPYJOBaHUS JJs BbIpAILlMBAHUS
MOHOKPHCTAJIJIOB C IOBBIIIEHHBIMU YPOBHEM TEXHUKU U COBEPIICHCTBA;

- pa3pabaThiBaTh TEXHMYECKHE 3aJaHMsI Ha IPOEKTUPOBaHHE OOOpPYIOBaHUS [JIsI MEXaHUYECKOUN
00pabOTK MOHOKPUCTAJIJIOB C MOBBILICHHBIMU YPOBHEM TEXHUKHU U COBEPILIEHCTBA;

- OCYILIECTBIISITh KOHCTPYKTOPCKHE pacyueThl XapaKTEpUCTUK HarpeBaTesied  CONPOTUBIICHHUS,
MHIYKIMOHHBIX U ra30IIaMEHHBIX HarpeBaresei;

enademu:

- MIPaKTUYECKMMH HaBbIKaMU IO COOpKE M HalaJKe TEIUIOBBIX Y3JOB YCTAaHOBOK JUIS BbIpALIMBaHUS
MOHOKPHUCTAIJIOB;

- MPaKTUYECKMMH HaBBIKAMHU JUAarHOCTUKH pabOThl CHCTEMbl IHUTAHMs HarpeBaTeliel BaKyyMHO-
ra3oBOM CUCTEMBI, CUCTEMbI OXJIAKICHUS U KHHEMATUYECKOM CHCTEMBI;

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Paznen 1. YpoBeHb TeXHHKHM ¥ COBEpPLIICEHCTBO YCTAHOBOK /ISl BbIPAIIUBAHMA
MOHOKPHCTALIOB. CoCTaB U CTPYKTYPa MCHOJTHUTEIbHOH CHCTEMBI.

[TonsiTe «ypoBHs TexHUKW». OLIEHKa U U3MEPEHHE YPOBHS TEXHUKU YCTAHOBOK JUIS BhIpalllMBaHUS
MOHOKpHcTaiioB. CeMb CUCTEM YCTAHOBOK JUIS BbIpPAILlMBAHHUS MOHOKPUCTAJIOB U CBSI3U MEXIY HUMHU.
[Ipumepbl MaTpull CBS3M CHUCTEM YCTAaHOBOK JJIsl BbIpalllMBaHUs MOHOKPHUCTaNIOB MeToJoM Bepheiins,
MeTtooM Hoxpanbsckoro u Kupomnynyca.

[lonsiTne «coBeplieHCTBa YCTaHOBKW». OIleHKa M U3MEPEHHE COBEPUICHCTBA YCTAHOBKHM IIyTEM
OTpeJIeNICHUs €€ HaJIe)KHOCTU. BBIBOJI BEIpaKE€HUS ONPEEIISAIONIEr0 3aBUCUMOCTh BEPOSITHOCTH COXPaHEHUs
paboTOCIIOCOOHOCTH YCTAaHOBKH OT CpPEIHEH BEPOATHOCTH COXPAaHEHHS pabOTOCIOCOOHOCTH €€ AeTalieH,
y3710B M OJIOKOB, 4YHcClia JeTajei, y3JI0B U OJIOKOB M MPOJOJDKUTEIBHOCTH OJHOTO paldoyero IuKia
TEXHOJIOTUYECKOM OJKCIUlyaTalud YCTaHOBKU. [lyTW TIOBBIIIEHHMSI COBEpPUICHCTBA YCTAHOBOK  JIJISt
BBIPAILMBAaHUS MOHOKPUCTAILJIOB.

CocTaB U CTPyKTypa HCIOJHHUTEIbHON CHCTEMbI YCTAHOBOK JUISl BBIPAIIMBAHMUSI MOHOKPHUCTAJLIOB.
OO1ue TexHuyeckre TpedOBaHUs, IPEIbIBISIEMbIE K UCIIOJHUTENBHOM cucTeMe.

Knaccugukanus KoHTeHHEpOB; 00LMe MPUHIUIIBI UX KOHCTPYHUPOBAHHUSL.

KoHTelHepsl mid KpUCTAIUIM3alUKA 13 paciiaBoB. KOHCTPYKIIMM KOHTEWHEPOB; TUIVIM, aMITyJbl U
JI0/1I04KH. MeTo1bl OUMCTKU KOHTeHepoB. 3BneueHnne MoOHOKpUCTaIOB U3 KOHTeHHepoB. HeobxonumMocThb
KOHyca paspallluBaHMsi B KOHTEHHEepax MJis BbIpAlllMBAHHWS MOHOKPHUCTANIOB METOJIOM bpumkmena.
KoHceTpykiusi 1mocagoyHOro Mecra 3aTpaBOYHOTO KpHUCTala B KOHTEMHepax Juisl BbIpalMBaHUS
MOHOKpHUCTalIoB MetofoM bpumkmena. Koncerpykius ammyna Juist BbIpalllUBaHHsT MOHOKPUCTAILJIOB
MeTo10M bpupkMeHa ¢ ucnonb30BaHUEM METO1a TEOMETPUUYECKOro oTOopa JUisl BRIpAlMBaHUS KPUCTAIIOB
0e3 3aTpaBKH.

KoHnTeliHepbl A BbIpalIMBaHUS MOHOKPUCTAJUIOB M3 PACTBOPOB B paciuiaBe. KoHcTpykiuun
KOHTEHHEPOB JJIsl BBIPAILMBAHHUS MOHOKPHUCTAJJIOB METOJIOM IMOHMKEHHUs TemrepaTrypbl. KoHcTpykuuu
KOHTEHHEPOB Ui BbIPALIMBAaHUS MOHOKPUCTAJUIOB METOJOM HcHapeHus pactBopurens. KoHcTpykuuu
KOHTEHHEPOB Ul BbIpPALMBAaHUS MOHOKPUCTAJUIOB METOJOM TemiepaTypHoro mnepenazaa. I[IpoGiembl
repMeTu3aluy KOHTEIHEPOB /ISl BhIpAlllMBaHUsI MOHOKPHUCTAUIOB U3 PACTBOPOB B PacILIaBeE.

KonTeliHepbl A BbIpallluBaHHWs MOHOKPHUCTAIOB THAPOTEPMalIbHBIM MeToJoM. KoHcTpykiuu
KoHTelHepoB.  OOmuMe  NpUHLIMIBI  repMeTu3aluu  KoHTeiiHepoB.  HoxkeBble  YIUIOTHEHMS.
CamoyruioTHsOmMKecs 3aTBOpbl. MHOropazoBele U OJHOpa30Bble YIUIOTHEHUS. [IprMeHeHue anacTroMepoB
JUIS TepMETU3allui KOHTEHHEPOB.

KoHnrelineppl uis  BbIpalllUBaHHWS MOHOKPHCTANIOB B  HHU3KOTEMIIEPAaTypHBIX pacTBOpax.
Konctpykiun xonTeiiHepoB. TexHudeckoe TpeOOBaHHME HAOIMIOAAEMOCTH IPOIEcca POCTa — BAKHEHIIHI
MPUHIUI KOHCTPYHUPOBaHUS KOHTEHEpoB. OCOOEHHOCTH repMeTH3alul KOHTEHHEPOB MpelHa3HaYCHHBIX
JUIS BbIpAILlMBAaHUs KPUCTAJIIOB B HU3KOTEMIIEPATYPHBIX PACTBOPAX.
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KonteitHepb! nsi BhIpalMBaHusi MOHOKPUCTA/UIOB B ra3oBoil (paze. KoHCTpyKiuM KOHTEHHEPOB.
3aKkpbIThie U NMPOTOYHbIE aMIyJibl. KoHTelHeph! JUisl BbIpaluBaHUsI MOHOKPUCTAJJIOB KapOua KPEMHUS B
razoBou (ase.

OO0uue TexHuueckue TpeboBaHUs K MaTepuagaM KOHTEHHEpOB: paboyasi TeMiieparypa, XuMu4ecKas
CTOMKOCTh K KPHUCTaJUIM3AIMOHHOM Cpele, KOPPO3MOHHAs CTOMKOCTh K OKpYXKaroUleld ra3oBOM cCpeje,
TEPMOCTOMKOCTh M METOJbl €€ OLEHKH, BaKyyMHasl IUIOTHOCTb, T'a30IPOHUIIAEMOCTb, 1I€Ha, OTHECEHHUE K
KaTEeropuu JAparoleHHbIX MaTepUaIoB, TEXHOJIOTUYHOCTb, TEXHOJIOTUYHOCTh OUYUCTKU, CKOPOCTh CTApPEHHUS.

CToliKOCTh KOHTEMHEpPHBIX MAaTepUaloB K pa3JIMYHbIM BHAaM ra3oBbiX cpeln. CyOmumarnus
KOHTEMHEPHOI0 MaTrepuaia 1 IyTH €€ II0AABJICHUS.

[InaTmHOBasA rpynmna METAUIOB B Ka4eCTBE KOHTEWHEPHOI'O MaTepHasia: IUIATUHA, POJAUM, UPUIUN.
PaGouue temmeparypbl JIaTHHOBOH I'PYMIbI MaTepHalIOB, UX KOPPO3UOHHAsSI CTOMKOCTh K MAaTOYHOM cpefe,
XMUMHMUECKasi CTOMKOCTb K Ta30BbIM CpelaM, BaKyyMHasl IIOTHOCTb, ra30MpPOHUIIAEMOCTh, JaBJICHHUE Iapa
IIpU BBICOKMX TeMmIepaTypax, LieHa, IpoOJieMbl X MaTepUaibHOrO y4yeTa Kak JIparoleHHBbIX MaTepHalioB,
TEXHOJIOTUYHOCTh, METOIbI OUMCTKU U3JEIIUN U3 HUX.

KoHnrelinepHble MaTepuaiibl Ha OCHOBE JKapOIpPOYHBIX cTajgeil u cmaBoB. Homenkmarypa
KAPOMPOYHBIX CTAJIEN U CIUIABOB. 3aBUCUMOCTb UX XapaKTEpUCTUK OT cocTaBa. Mx pabouue temmeparypsl,
CTOMKOCTh K pa3JIMYHBIM BHJIAM Ta30BbIX Cpel, CTOMKOCTh K KPHUCTAUIM3ALMOHHBIM Cpelam,
TEPMOCTOMKOCTb, JaBJIEHUE Iapa MpPHU BBICOKUX TEMIIEpaTypax, LeHa, TEXHOJIOTMYHOCTh U3JENIUNA U3 HUX,
METO/Ibl OYMCTKHU, CTAPEHUE TAKOTO POJAa MaTEPUAIIOB.

Moinubnen u BoJbppaM B KadecTBe KOHTEWHEpHbIX MarepuanoB. Mx pabouue TemmepaTypsl,
CTOMKOCTh K TEXHOJOIMYECKUM Tra3aM, CTOMKOCTb K KPHUCTAJUIM3ALMOHHBIM CpelaM, TEPMOCTOMKOCTb,
BaKyyMHasl IIJIOTHOCTh, JJaBJICHUE Tapa, 1I€Ha, TEXHOJOTUYHOCTh U3/AETUI U3 HUX, METOJIbl OUUCTKU TAKOTO
poJa KOHTEHHEPHBIX MaTepuaioB, ctaperue. CriiaBsl MOJIUOICH-BOTIb(paMm.

Kepamuueckue okcujHble MarepHalbl KOHTEWHEPOB: KOpPYHIOBas, allyHJOBas, BEpHEJIEBCKas
KepaMHUKH{, KepaMUKa Ha OCHOBE JUOKCHJa LIMPKOHUS, KepaMHKa Ha OCHOBE okcuja Maruus. Mx pabouue
TEMIIEpaTypbl, CTOMKOCTb K TEXHOJOTWYECKUM Tra3aM, CTOMKOCTh K KpHUCTaUIM3allMOHHBIM Cpelam,
TEPMOCTOMKOCTb, BaKyyMHasi IUIOTHOCTb, Ia30IPOHUIIAEMOCTh, JAaBJICHUE Iapa, LE€Hbl, TEXHOJOTUYHOCTh
U3JIeUHM U3 HUX, METO/bl OUYUCTKHU, CTApEHHE.

Crexkna B KayecTBE KOHTEHHEPHBIX MaTEpUAJIOB: KBapIEBOE CTEKJIO, JabOpaToOpHOE CTEKIIO,
TepMOCTOMKHEe cTekaa. VX pabodme TeMmrmeparypbl, CTOWKOCTh K TEXHOJOTHYECKHM ra3aM, CTOHKOCTh K
KpUCTAJJIM3aLMOHHBIM CpelaM, TEPMOCTOMKOCTb, BaKyyMHasl IJIOTHOCTh, I'a30MPOHULIAEMOCTb, JIaBJICHHE
napa, LeHbl, TEXHOJIOTMYHOCTb U311 U3 HUX, METO/Ibl OUUCTKHU, CTAPEHHE.

Kepamuueckue HeOKCHIHBIE MaTepuaibl KOHTEHHEpPOB: TpaduT U KOBAJIEHTHble HUTpHUAbL. X
paboune TemMepaTypbl, CTOMKOCTh K TEXHOJIOTHYECKUM Ira3aM, CTOMKOCTh K KpUCTAJTIM3AL[MOHHBIM CpeiaMm,
TEPMOCTOMKOCTb, BaKyyMHasi IUIOTHOCTb, Ia30MPOHUIIAEMOCTh, JAaBJICHUE Mapa, LEHbl, TEXHOJOTUYHOCTh
U3JIeUHM U3 HUX, METO/bl OUYUCTKHU, CTAPEHHE.

[TonumepHbie KoHTeHHEepHble MaTepuaibl: ¢roporutact F-3 u F-4 u opranuueckue crekna. Mx
paboune TemMnepaTypbl, CTOMKOCTh K TEXHOJOTHYECKUM Ia3aM, CTOMKOCTh K KPUCTAJUIM3AL[MOHHBIM CpeJiaMm,
TEPMOCTOMKOCTb, BaKyyMHasi IUIOTHOCTb, Ia30MPOHUIIAEMOCTh, JAaBJICHUE Mapa, LEHbl, TEXHOJOTUYHOCTh
U3JIeUHM U3 HUX, METO/bl OUYUCTKHU, CTApEHHE.

Pazgea 2. O0cay:xuBaronue KOMIOHEHTHI B HCIIOJHUTEIbHOM cucTEMe.

Bunel HarpeBareneil HMcCHOJb3yeMble JUISI  BBIpAlIMBAaHUS MOHOKPHMCTAJUIOB: Ta30IUIAMEHHBIE
HarpeBarTeiy, HarpeBaTelld CONPOTUBIICHUS, UHAYKIIMOHHbIE HAarpeBaTeIH, KOHJIEHCATOPHbIE HarpeBaTeH,
IOyroBble (IJIa3MEHHBIE) HArpeBaTeiy, paauallOHHbIE HarpeBaTelld, KaTOAHbIE (3JIEKTPOHHO-JIyYEBBIE)
HarpeBaTeiu.

HarpeBarenn comportuBiienusi. KopoTko3aMkHYThle ¥ BBICOKOOMHBIE  HarpeBaTeiu, HX
IpeuMyllecTBa M HeAocTaTKu. KOHCTpyKIMM KOPOTKO3aMKHYTBIX HarpeBareiiell  CONpPOTHUBIICHUS.
KoHcTpyKkiiuu BBICOKOOMHBIX HarpeBatrenei compotuBiieHus. OOHO-, IBYX- U TpexQa3Hble HarpeBaTelu
conpotuBiieHUss. OcCOOEHHOCTH HarpeBaTelell Ha OCHOBE MAaT€pUAIOB C METAIMUECKON MPOBOIUMOCTHIO.
OcoOeHHOCTH HarpeBaresieil Ha OCHOBE MaTEpUaJIOB € MOJYHPOBOJHUKOBOW MIJIM MOHHOM MPOBOJUMOCTBIO.
KoHncTpykTOopckuili pacder HarpeBarelieil CONPOTHBJIEHUS C TEIJIOU30JUPYIOIIMMUA  YCTPONUCTBAMU.
Temnonzonupyromue ycTpoHCTBA Ha OCHOBE TEIIOM3OJIMPYIOIIMX 3KPAaHOB M TEIUIOW30JISILIMOHHBIX
MaTepuanoB. Buabl TEMIOU30SMOHHBIX MAaTEPUATIOB U UX XapaKTEPUCTHUKHU.
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KoHcTpyknmm rasomiaMeHHbIX — HarpeBatened. KOHCTpyKTOpCKMM — pacdeT ra3oIUIaMEHHBIX
HarpeBaTeseu ¢ TeIION30IMPYIOIMMH YCTPOHCTBAMM.

NunykunoHHble HarpeBarenu. KOHCTpyKIMM WHIYKIMOHHBIX HarpeBareneil. KoHcTpykropckuit
pacdyeT MHAYKIIMOHHBIX HAIpeBaTeNIeH ¢ TEIJION30JUPYIOIIUMHI YCTPOMCTBAMH.

KonneHncaropusle HarpeBaTenu. KOHCTpYKIIMM KOHAECHCATOPHBIX HarpeBateneid. KoHCTpyKkTopckuii
pacdeT KOHJACHCATOPHBIX HarpeBaTesei ¢ TEIION30IUPYOLIUMH YCTPOHCTBAMM.

JlyroBble (1u1a3MeHHble) HarpeBaTenu. KOHCTpyKIMHM AyroBbIX (IJIa3MEHHBIX) HarpeBareiei.
KoHcTpykTopckuii pacuer AyroBbixX (IJIJa3MEHHBIX) HarpeBarTeseil ¢ TeIIon30IMPYIOIUMHU YCTPOXCTBaMU.

Pamnannonnsle HarpeBarenu. KoHcTpykumm panpanvoHHbIX HarpeBarenedl. KoHCTpykTopckuit
pacdeT paJualOHHBIX HarpeBaTeIei ¢ TEIION30IMPYIOLIIUMU YCTPONCTBAMM.

Karonusie (35eKTpoHHO-1IyueBble) HarpeBareiad. KOHCTPYKIMM KaTOIHBIX (3JIEKTPOHHO-JIYYEBBIX)
HarpeBareneil. KoHcCTpykTopckmii  pacueT  KaTOOHBIX  (9JEKTPOHHO-IYYEBBIX)  Harpepareie ¢
TEIIOU30IUPYIOLIUMHU YCTPOUCTBAMHU.

Texnunueckue TpebOBaHUS K MarepuajaM HarpeBarenel (ra3ollaMeHHBbIM, COIPOTHUBIICHUS,
MHIYKIIMOHHBIM, KOHJEHCATOPHBIM, JyrOBBIM, DPAaJUAllMOHHBIM M KaTOJHBIM): pabouas TemIiepaTypa,
CTOMKOCTBh K TEXHOJOTUYECKHUM ra3aM, TEPMOCTOMKOCTb, JaBJIEHUE Mapa, I€Ha, OTHECEHNUE K JPAaroeHHBIM
MarepuaigaM, TEXHOJIOTMYHOCTh  W3JEIUH, CTApEHHE, TEIUIONPOBOJHOCTh,  JJIEKTPOIIPOBOJHOCT,
TEMIIEpaTypHbIH KOAPOUIUEHT 3JEKTPONPOBOJHOCTU. MaTepualibl IUIaTUHOBOW TPYMIbL: MJIaTHHA, POJIUN.
XKapomnpounsie cranu U cruiaBbl (dexpaiii U HUXPOMBI), MOIMOAeH M Boibhpam. I'padur. Cumunuabt
(xapOua KpeMHHUS, CUIMIM MOJIMOIeHa). XPOMUT JIaHTaHA U AUOKCU]] LIUPKOHUSI.

OcHOBHbIE BUJIbBl JATYUKOB: JaTYUKU TEMIeEpaTypbl, JaTYUKU JaBieHUs (MaHOMETpPHl U
BAKyyMMETphI), AATYUKU Beca, AATYUKUA YPOBHS KHUJAKUX Cpeld, AATYUKU CKOPOCTH BpallleHUs, JaTUYUKH
CKOPOCTH TIEPEMEILCHHUS.

Tepmomnapsl. Busbl TepMonap U MX XapakTEpUCTUKUA. TepMOPE3UCTUBHBIE JATYUKHU TEMIIEPATYPHI, UX
BHJIBI U XapakTepucTUKU. [Iupomerpsrl. FIX BUIIbI U XapaKTEPUCTHUKHU.

JlaTunKy HU3KOTO BakyyMa. VX BUIBI M XapaKTepUCTUKH. /[aT4MKH BBICOKOTO BakyyMma. VX BuIbl u
XApaKTEPHUCTHUKHU.

JMatunkm Beca. KoHCTpykuuu naT4vkoB Beca. JlaT4yMkM YpOBHS JKMIKOCTEW, BHJBI JaT4YHKOB,
IIPUHLAI JE€UCTBHUS. [JaTYMKN CKOPOCTH BPALLIEHHUSI U CKOPOCTH IIEPEMEILICHMSL.

Bunel 103aTopoB KpHCTaUIM3yeMOTo BemiecTBa. KOHCTpyKnMM 103aTOPOB Ha OCHOBE M3MEHEHUSA
yria ckoca: MeMOpaHHbIE J03aTOPbI JUIsl yCTAHOBOK BepHeiist, MasTHUKOBBIE J103aTOPbI JUIsl BhIpAIIMBaAHUS
MOHOKPHUCTAJJIOB THOpUIHBIM MeTosioM. [IpoekTupoBaHHe 103aTOPOB, HCIOJIB3YIOUIUX H3MEHEHUE YrIiia
CKOca.

CozlaHue KOT€peHTHOW IIEepPOXOBATOCTH KOHTAaKTa COMpPSraeMbIX JeTajlied — Kak MpUHIUI
repmeTtusanu. [lytu co3ganus KOrepeHTHOW MEPOXOBATOCTH.

HosxeBble yIaoTHEHHUs almnapaTroB BHICOKOro AaBieHHs. CaMOYIIOTHSIOUIMECS 3aTBOPHI allapaToB
BBICOKOT'O JTaBJICHUS.

KoHcTpyknun yrioTHEHH TOKOBBOJIOB JUISl BBICOKMX M HU3KMX YPOBHEU JIEKTPUYECKOTO TOKA.

YIIoTHEHUS U NOJABUXKHBIX U IIEPEMEIAEMbIX KOHTAaKTOB. YIUIOTHEHUE Bunbcona. [linaBaroniue
YIUIOTHEHHUSL.

I'epmeTn3anys OKOH KpUCTAUIM3aLMOHHOM KaMepsl. ['epMeTn3anus mankoi.

Paspen 3. O0caykuBamomme CHCTEMbI YCTAHOBOK /ISl BIPAIMBAHUA MOHOKPUCTAJLJIOB.

Cucrema nuTaHus ra30IJIaMEHHOTO HarpeBaTesisi: TEXHUYeCKHe TpeOOBaHUs, IPEIbIBIsIEMbIE K ATON
CHUCTEME U UX YCTPOUCTBO.

CucremMpl MUTaHUS KOPOTKO3AMKHYTBIX HarpeBaresield CONpPOTUBIICHMS: TEXHUYECKHE TpeOOBaHu,
MIPEABSBISEMBIE K 9TUM CUCTEMAaM U UX YCTPOMUCTBO.

CucremMbpl TNHUTaHUS BBICOKOOMHBIX HarpeBaTesiell CONPOTUBIIECHUS: TEXHUYECKHE TpeOOBaHUS,
MIPEABSBISEMBIE K 9 TUM CUCTEMAaM U UX YCTPOMUCTBO.

CucremMpl NHUTAaHUS WHIAYKIMOHHBIX HarpeBareled CONPOTUBJICHUS: TEXHHYECKHEe TpeOoBaHus,
MIPEABSBISAEMBIE K 9 TUM CUCTEMAaM U UX YCTPOMUCTBO.

Cucrempl mNUTaHUs MJYTOBbIX (IUIA3MEHHBIX) HarpeBaTesleld CONMPOTHUBIICHUS: TEXHUYECKUE
TpeOOBaHUs, IPEIbABISIEMbIE K ATUM CUCTEMAaM U UX YCTPONUCTBO.

CucremMbl TUTaHUS KAaTOJIHBIX (3JIEKTPOHHO-JIYYEBbIX) HAarpeBaTeseil CONMPOTUBIEHUS: TEXHUYECKUE
TpeOOBaHUs, IPEIbABISIEMbIE K ATUM CUCTEMAaM U UX YCTPONUCTBO.
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CocraB BakyyMHO-ra3oBoil cucteMmbl. KoHCTpyKTOpCKHil pacyeT U BbHIOOP (POpBaKyyMHBIX CHUCTEM.
KoHcTpykTopckuii pacyeT u BbIOOP BBICOKOBAKYYMHBIX cUCTeM. CHUCTEMBI OJjaun TEXHOJOTHYECKUX Ira30B.
KBanudukanronnsie TpeOOBaHUS K TEXHOJOTMYECKMM razaM. XpaHEHHE CHKWKEHHBIX Ia30B. XpaHEHHE
CXKaTbIX ra3oB. [ eHepaTopbl TEXHOJOrHYEeCKUX ra30B. HopMaTuBbl ra300a;I0HHOTO X0341CTBA.

OTkpblTasi cUCTEMa OXJIAXKJEHHUS: CXEeMa; JOCTOMHCTBA W HENOCTaTKU. 3aMKHyTas CcucTema
OXJIQXKJCHMS: CXEeMa; JOCTOMHCTBA M HENOCTATKU. ['pagupHU: BHIBI, XapaKTEPUCTUKH U YCTPOMCTBO.
TepmocTaTsl: BUJIbL, BEIOOD, XapaKTEPUCTUKH.

Ha3nauenue m BUABI KNHEMAaTUYECKUX CUCTEM B YCTAaHOBKAX JJI BBIPAIIMBAHUS MOHOKPHCTAJIIOB.
BilOK-cXeMBl KMHEMAaTHYECKMX CHUCTEM C IPUMEHEHHEM JBUTaTelIed IOCTOSIHHOTO TOKA, CHUHXPOHHBIX
JIBUTAaTEJIel MEPEMEHHOr0 TOKa M IIAaroBbIX JIBUTAaTeled. YCTPOWCTBO MEXAHUYECKOTO peayKTopa
BpaiieHus. Bunel u yctpoiictBo mpeobpaszoBarenei qsuxkeHus. ['uapaBinyeckue CUCTEMbI IEPEMEIICHHUS.

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

[IpuHIMIBI KOHCTPYUPOBaHUS cucTeM yrpaieHUs. CTpyKTypa MyibTa YIpaBiICHUS YCTAHOBOK JUIS
BBIPALMBAHUS MOHOKPHUCTAJUIOB. OCOOEHHOCTH CTPYKTYpbl MyJbTa YIPABICHUS CUHXPOHU3HPOBAHHBIX
YCTaHOBOK JUIs1 BBIPAIMBAHUS MOHOKPHCTAIIJIOB.

Paznen 4. Mexanuveckasi 00padboTka MOHOKPHUCTAJJIOB.

Buapr mexanuueckoid 0O0pabOOTKM MOHOKPHCTAUIOB. TEXHOJOTMHM pacKposi KPHUCTAJIOB U
00opyoBaHKE I UX OCYLIECTBICHUS. TEeXHOIOr1H MIIU(GOBKU U TOJUPOBKU KPUCTAIIOB U 000pyI0BaHUE
JUISL UX OCYLIECTBIICHHUS.

4 O0beM yueOHOI M CHUITHHBI.

Cemectp
Bceero
Bun y4ae6Holt paboTh 2 cemectp 3 cemectp
3E Axap. 3E Akajn 3E Axap.
4. .. q.
O6m1ast TpyA0EMKOCTb JUCILUILINHBI 5 180 ) 72 3 108

KonrakTHasi paboTa — ayIuTOpPHBIE 3 102 15 51 15 51

3aHATHS:
B TOM 4mcJje B hopMe MPAKTHYECKOi 0.5 12 0.25 6 0.25 6
NMOATOTOBKH
Jlexuun 1 34 0.5 17 05 17
[Tpaktueckue 3anstus (113) 2 68 | 34 | 34
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 12 0.25 6 0.25 6
ITOATOTOBKH
CamocrosiTeJibHas paboTa 2 78 0,5 21 1,5 57
KonrtakTHas camocrositenbHas paboTa 0,6 0,2 0.4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2 774 0,5 20.8 1,5 56.6
JIACLIMIITHHBI
Buabl KOHTpOJIA:
3auer +
3au. ¢ oneHKOoI +
3au. ¢
Bua nToroBoro KOHTpOJIsi: 3auer .
OIIEHKOM
Beero CemecTtp
B yue6HOi paGoTI 2 cemecTp 3 cemecTp
3E Actp. 3E Actp 3E Actp.
9. . 4. 9.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 5 135 2 54 3 81

KonTakTHasi paboTra — ayIuTOpPHbIE
3aHATHSA:

3 76.5 1.5 | 383 1.5 38.2
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B TOM 4mcJje B popMe MPAKTHYECKOi 0.5 9 0.25 45 0.25 45

NMOJATOTOBKH

Jlexun 1 25.5 0.5 12.8 05 12.7

[TpaxTuueckue 3anstus (I113) 2 51 1 25.5 1 25.5

B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 9 0.25 45 0.25 45

[TOITOTOBKH

CamocrosiTeJibHAs padoTa 2 58.5 0,5 15.8 1,5 42.7

KonrtakTHas camocrositenbHas paboTa 0.4 0,15 0,3

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2 58.1 0.5 15,6 15 | 424

U CITUILINHEI 5

Buabl KOHTpOJIS:

3auer +

3au. ¢ oneHKoi +

3au. ¢

Bua nToroBoro KOHTpOJIsi: 3auer .

OLIEHK O

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI

«COBpeMeHHLIe METOAbI U oﬁopmeBaHne AJIA IPOM3BOJACTBA FeTepO(l)aZ}HbIX IVICHOYHbIX

CTPYKTYp»

1 Heab JMCHUIIMHBI COCTOUT B 00y4EHHE CTYIEHTOB MarucTparypbl 3HaHUSAM, YMEHUSIM U
HaBBIKaM HCIOJIb30BaHUs HHPOopMaliuu 06 000pyn0oBaHUH AJI TPOU3BOJICTBA IreTePO(a3HBIX MIICHOYHBIX

CTPYKTYp AJ1si pruOOpOB (POTOHUKU U AIIEKTPOHUKH..

2 B pe3yJabTaTe H3yYeHHS THCIUNIHHBI 00YYAIOIIHIiCS T0JI2KeH:
Obnadams CIeNyONMMA KOMIIETEHITUSAMA U WHIUKATOPAMU UX JTOCTHKCHUS:
IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; I1K-3.3; I1K-5.1; [1K-5.2; TIK-5.3

3HAMb:

O6opynoBaHue U TEXHOJIOTUU PE3KH KPUCTALIOB M 00PaOOTKH IO TIOKEK

OO6opynoBaHust ISl )KUJIKOCTHON XUMHUYECKON 00paboTKH

Ob6opynoBanue ms npoueccoB PVD, CVD, ALD.

O6opynoBaHue U TEXHOJIOTUH IS SITUTAKCHUH.

O6opynoBaHHe U TEXHOJIOIMH Pa3INYHbIX BUJOB JUTOrpapuu

OO0opynoBaHHe W TEXHOJOTUU TEPMHUUECKON 00pabOTKH AJIsi TPOBEACHUS IPOIIECCOB OTXKHTA,
OKHUCJICHUS U JUPPy3un

O06opynoBaHue ¥ TEXHOJIOTUH TUIA3MOXUMHUYECKON 00paboTKH

W3mepurenbHOe 00OpyZOBaHUE JJIsi KOHTPOJS IapaMeTpPOB MOHOKPHCTALIMYECKUX U
BCIIOMOTATEIBHBIX MaTePHAJIOB

O6opynoBaHue JUTS TOTy4EHHS] BEICOKOYUCTHIX JIEMEHTAPHBIX BEIIECTB, BEIIECTB HA OCHOBE
HEOPraHUYECKUX U OPTaHUIECKUX COCTUHEHUI

ymembs:

®opmynupoBaTh TpeOOBaHUS K TEXHOJIOTMUYECKOMY OOOpYIOBaHHUIO MJIsi MOJIyYeHUS U
00paboTKky reTepodasHbIX MIEHOUHBIX CTPYKTYP AJisi HPUOOPOB 3JIEKTPOHUKHU U (DOTOHUKH.
®opmynupoBaTh TpeOOBaHUS K HM3MEPUTEILHOMY OOOpPYA0BAHUIO Ul aHalu3a
XapaKTEPUCTUK OCHOBHBIX M BCIIOMOTaTEIbHBIX MAaTEPUAIOB JIEKTPOHUKH U (POTOHUKH.
OcymecTBiATh BBIOOpP 0O0OpyAOBaHUS IS TPOU3BOACTBA TeTepo(da3sHBIX TUICHOYHBIX
CTPYKTYpP B 3aBUCUMOCTH OT 33JJaHHOT'O CIIoco0a MpoU3BOJICTBA.

CocTaBisTh KOMIOHEHTbl TEXHOJOIMYECKOW JIOKYMEHTAllMd C Y4Y4E€TOM COBPEMEHHBIX
oteuecTBeHHBIX (OCT, 'OCT) u 3apybexxnbix crangaptoB (SEMI).

eénaoems:

Nudopmanneir 0 COBpEeMEHHOM WU TNEPCHEKTUBHOM 000pYyAOBaHMM i (OPMUPOBAHUSA
TOIOJIOTUU U METOJax MOJIydeHHusl rerepo(azHbIX IJICHOYHBIX JJIS Pa3IMUHBIX MPUOOpPOB
AIIEKTPOHUKHU.
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— Hndopmanueit no MeTo1aM KOHTPOJIS TapaMETPOB rerepoazHbIX INIEHOYHBIX CTPYKTYP
3 KpaTkoe coaep:kaHue JUCHUIIHHBI
Pa3nen 1. OGopynoBanue M TEXHOJIOTMHU Pe3KH KPUCTAJLIIOB
1.1. OGopynoBanue M TEXHOJIOTUHU AUCKOBOM PE3KU CIUTKOB
1.2. O0opynoBaHue U TEXHOJOTUU CTPYHHON PE3KU CIIUTKOB U OPUKETOB

Paznen 2. O0opynoBaHue U TEXHOJIOTUHM 00PAOOTKH MOIJI0KEK

2.1. O6opynoBaHue U TEXHOJOTUN NTN(OBKU U MOJUPOBKH MOJI0KEK

2.2. O6opynoBaHUE U TEXHOJIOTUN XUMHKO-MEXaHUYECKON 00pabOTKH (YTOHEHUs) MIIaCTUH
2.3. O6GopynoBaHUe U TEXHOJIOTUS PE3KU U MUKPOOOPAOOTKH TIACTUH

Paznen 3. O0opynoBanus Ajsl JKUJAKOCTHON XMMHYECKOIl 00padoTKu

3.1. O6opynoBaHKEe ¥ TEXHOJIOTUHU TPYNIIOBOM 00PaOOTKH KYCKOB MOJUKPEMHUS

3.2. O0opyoBaHUE U TEXHOJOTUH >KUJIKOCTHOW I'PYyNIIOBON 0OpabOTKH COTHEUHBIX 3JIEMEHTOB
3.3. O6opynoBaHKE ¥ TEXHOJIOTUU THIPOMEXaHUUECKOW OUMCTKU U CYIIKH TUIACTUH

3.4. O60pyI0OBaHKE M TEXHOJIOTUU XUMHUYECKOTO OCAXK/ICHUS METAJIJIOB

3.5. O0opynoBaHue 1 TEXHOJIOTUU (OPMUPOBAHUS IOPUCTOTO KPEMHHUS

3.6. O0opynoBaHUE U TEXHOJOTUH YIAJIEHUS [TOJIUMEPOB, TPABJICHUS U MOWKH KPEMHHUEBBIX TPYO

Paznen 4. OdopynoBanue 1is napodasnoii 06padoTku
4.1. Texnomnorus u odopynosanue s PVD nponeccos
4.2. Texnomnorus u obopynosanue aias CVD nponeccos
4.3. Texnomorus u o6opynoBanue s ALD mpoieccoB

Paznen 5. O6opynoBaHue U TEXHOJIOTUH IS IMUTAKCUHU
5.1. Texnonorus u 060pyI0BaHUE IS )KUIKOCTHON STTUTAKCUH
5.2. Texnomnorust 1 060pyI0BaHUE JIJIs1 MOJIEKYJISPHO-ITy4€BOM SMUTAKCUU

Pa3nes 6. OGopyaoBaHue ¥ TeXHOJIOTMH JUTOrpadum

6.1. O6opynoBanue ajsi U3rOTOBJICHUS (HOTOMIA0TIOHOB

6.2. O0opyioBaHUE U TEXHOJOTUU ONTUYECKOU JUTOrpadun

6.3. O0opynoBaHUE U TEXHOJOTUHU AIEKTPOHHO-JIy4€BOM JIUTOrpapuu
6.4. O0opyioBaHUE U TEXHOJOTUH JIA3EPHOM JTUTOrpaguu

6.5. O0opynoBaHUE U TEXHOJOTUU PEHTI€HOBCKOW IUTOrpadun

6.6. O0opy10BaHUE U TEXHOJIOTUU MOHHO-TTy4eBOU JuTOrpaduu

6.7. O0opyoBaHuE U TEXHOJOTUU aTOMHO-CUJIOBOM JIUTOrpapuu

Pa3nes 7. OGopyaoBaHue M TEXHOJIOTMU TEPMHYECKOl 00padoTKu

7.1. O60opyn0BaHKME W TEXHOJIOTUH TEPMHUUECKOTO OTKHUTA

7.2. O60pyI0OBaHKE W TEXHOJIOTUU TEPMHUECKOTO OKUCICHUS

7.3. O0opyioBaHUE U TEXHOJIOTUU AJIs TepMoandPy3uu

7.4. O60opynoBaHME U TEXHOJIOTHH ISl TEPMHUECKHUX MPOIIECCOB HUTPUIUPOBAHUS M CHIIMIIAMPOBAHUS
7.5. O6opynoBaHKE U TEXHOJIOTHHU ISl TEPMHUECKOTO O30JICHHS

Pazjnen 8. O0opynoBaHue U TEXHOJIOTUM MJIA3MOXHMHUYECKOH 00padoTKH
8.1. ObopynoBaHNE U TEXHOJIOTHH TUIA3MOXUMHYECKOTO OCAXKICHUS
8.2. O6opynoBaHUE U TEXHOJOTHH TIA3MOXUMHUUYECKOTO HAIBICHHUS
8.3. O6opynoBaHUE U TEXHOJOTHH TIA3MOXUMHUUYECKOTO TPABIICHUS

Paznen 9. U3mepurtenbHoe 000py10BaHHe A5 KOHTPOJISI IAPpaMeTPOB MAaTEPHAJIOB
9.1. O6opynoBaHKE ¥ TEXHOJIOTUN KOHTPOJISI Ka4e€CTBA MOHOKPUCTAJUTMYECKUX 00pa3IoB
9.2. O6opynoBaHKE M TEXHOJIOTUN KOHTPOJISI KaU4eCTBA IUIACTUH TSI SIIUTAKCUU

9.3. Cucremsl 1e(heKTOCKOTTMU MAcOK U (OTOIIa0I0HOB

9.4. Cuctembl BOCCTAaHOBJIEHUS] MacoK U (oTOII1a0I0HOB
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Paznen 10. O6opynoBaHue 1Jis1 NOJYYE€HUSI BLICOKOUHCTBIX 3JIEMEHTAPHBIX BellleCTB
10.1. O6opynoBaHue JUIsl OYMCTKU METOJAMH HANPaBICHHON KpUCTAJUIM3AIeN paciiaBoB
10.2. O6opynoBanue isi OUNCTKH METOJIAMU CYOJIUMAITIH

10.3. O6opynoBaHue Jiisl OYUCTKU PaCTBOPHBIMU METOJAMHU

Paznen 11. OGopynoBanme Uil CHHTe3a BbICOKOYMCTBIX BellleCTB HA OCHOBE HEOPraHUYeCKHX
coeIMHeHn i

11.1. O6opynoBanue misi cuHTE3a (a3 HEOPraHWYECKUX COCIMHEHHM pACIUIaBHBIMH METOJIaMH TPHU
MMOHKCHHBIX ¥ HOPMAJIBHBIX JaBJICHUSX.

11.2. O6opynoBanue misi cuHTE3a (a3 HEOPraHWYECKUX COCIMHEHMM pACIUIaBHBIMH METOJIaMH TPHU
BBICOKHX JaBJICHUSX.

11.3. O6opynoBanue /st cHHTE3a (pa3 HEOPraHUYECKUX COCTUHEHHH mapo(a3HEIMU METOIaAMH.

11.4. OGopynoBanue it cuHTe3a (a3 HEOPTraHUYECKUX COCAMHEHHH C KOHTPOJIUPYEMBIM OTKIOHEHHUEM
COCTaBa OT CTEXUOMETPHH.

Pazgen 12. OOGopynoBaHue [Jisi CHHTE3a BbICOKOYHCTBHIX BelleCTB HAa OCHOBE OPraHUYeCcKHX
coeIMHEeH U

12.1. OGopynoBaHue s CHHTE3a U OYHCTKA (Pa3 OpPraHMYECKHX COCTUHEHHWU C HCIOJIb30BAHHEM
PacTBOPHBIX METO/IOB.

12.2. OGopynoBaHue i CHHTE3a U OYHCTKA (Pa3 OpPraHMYECKHX COCTUHEHUU C HCIOJIb30BAHHEM
pacIIaBHBIX METOJIOB.

12.3. OGopynoBaHue i CHHTE3a W OYHCTKM (a3 OpraHuyuecKux COCAUHEHUW C HCIOJIb30BAHUEM
napoda3HbIX METOOB MTPH MOHWKECHHBIX U HOPMAITBHBIX JaBICHUSX.

12.4. OOGopynoBaHue i CHHTE3a U OYHCTKA (Pa3 OpPraHMYECKHX COCTUHEHUU C HCIOJIb30BAHHEM
napoda3HbeIX METOOB MPH IMOBBIMICHHBIX JIABJICHUSX.

12.5. OcoGenHoctu 000OpyIOBaHMS Ui CHUHTE3a KPUCTAIMYECKHX (a3 BBICOKOUHMCTBIX OPraHUYEeCKHX
COCJIMHEHUH ¢ KOHTPOJIUPYEMBIM OTKIIOHEHHEM COCTaBa OT CTEXHOMETPHH.

4 O0beM yueOHOI THCHUIITUHBI.

Cemectp
Bcero
Bun y4ae6Holt paboTh 2 cemectp 3 cemectp
3E Axan. 3E Akaf 3E Axan.
1. .. q.
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 5 180 2 72 3 108

KonrakTHasi paboTa — ayIuTOpPHBIE 3 102 15 51 15 51

3aHATHS:

B TOM 4HcJe B (popMe NpaKTHYECKOH 0.5 12 0.25 6 0.25 6
NOAr0TOBKH

Jlexuuu 1 34 0.5 17 05 17
[TpaxTuueckue 3anstus (113) 2 68 1 34 1 34

B TOM 4HCJI€ B GOpME MPAKTUIECKOM 0.5 12 0,25 6 0,25 6

IIOATOTOBKH
CamocrosiTeJibHAs paboTa 2 78 0,5 21 1,5 57
KonrtakTHas camocrositenbHas paboTa 0,6 0,2 0.4
CaMOCTOSITENIbHOE N3YUYEHUE Pa3Ie]IOB 2 0,5 1,5

YHCHHE pasit 77,4 20,8 56,6
JUACIUATIINHBI
Buabl KoHTpOJISA:
3auer +
3au. ¢ oneHKoi +

3au. ¢
Bua nToroBoro KOHTpoOJIsi: 3auer .
OLIEHK O
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Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Actp. 3E Actp 3E Actp.
9, . 4. 9,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 5 135 2 54 3 81
KonrakTHasi paboTa — ayIuTOpPHBIE 3 76.5 15 38.3 15 38.2
3aHATHSA:
B TOM 4mcJje B hpopMe MPAKTHYECKOi 0.5 9 0.25 45 0.25 45
MOJATOTOBKH
Jlexumn 1 25.5 0.5 12.8 05 12.7
[TpaxTuueckue 3anstus (113) 2 51 1 25.5 1 25.5
B TOM 4HCJIe B popMe MPaKTUICCKOM 0.5 9 0.25 45 0.25 45
MTOATOTOBKH
CamocrosiTesibHas paboTa 2 58.5 0,5 15.8 1,5 42.7
KonrakTHas camocrositenbHas paboTa 0.4 0,15 0,3
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2 58.1 0.5 15,6 15 |424
U CITUILINHEI 5
Buabl KoHTpOJISA:
3auer +
3au4. ¢ o1eHKOH +
3au. ¢
Bua nToroBoro KOHTpOJIsi: 3auer .
OlIeHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«CoBpeMeHHbIe MeTObI U 000PYA0BaHME ISl IPOM3BO/ICTBA, 00PA0OTKH H 00J1ar0paKMBaHUS
IOBEJTUPHBIX KPUCTAJLTI0B
1 Heap 1MCHUNIMHBI COCTOUT B YIIIyOJEHHOM OCBOEHHME CTYJEHTAaMU MarucTparypbl TEXHOJOTUN U

UX aIllapaTHOro COMPOBOXKIACHMSI, 000pYA0BaHUS Ui pabOThI C IPUPOJIHBIMHU U UCKYCCTBEHHBIMU
IOBEJIMPHBIMU KaMHSIMU - MEXaHHUYeCKOM 00padoTKOM, MoAu(UIIMPOBaHHEM CBONCTB (00JIaropaxuBaHueM),
POCTOM UCKYCCTBEHHBIX KpPUCTAJIJIOB.

2 B pe3yJabTaTe H3yYeHHS THCIUNIHHBI 00YYAIOIIHIiCS T0JI2KEH:
Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; I1K-3.3; T1K-5.1; T[1K-5.2; TIK-5.3

3namo:

OcCHOBHBIE TEXHOJIOTHHU IIPHU pabOTE C MPUPOAHBIMU M UCKYCCTBEHHBIMH KpHUCTaJIaMU:

- MeTobl 00pabOTKH

- METObl MOIU(DULIUPOBAHUS

- METObI POCTa U MPOU3BOJICTBA IOBETUPHBIX MAaTEPUAIIOB

HOBBIE U NIEPCIIEKTUBHbBIE IOBEJTUPHbBIE MaTEPUAIIbI

O6opynoBanue AJi1 MEXaHUYECKOH 00pabOTKH

Ymemo:

—Br10uparh onTUMabHbIE TEXHOJIOTUH MPU 00pabOTKH MOHOKPHUCTAJLIOB,

—Br10uparh ¥ NpUMEHSTh TEXHOJIOTUU MOJU(PUIIMPOBAHUS CBOMCTB MOHOKPUCTAIIOB

—MoauduimpoBaTe YCTPONCTBO THUIOBBIX YCTAaHOBOK JUISl POCTa U OOJIaropa)XMBaHUS FOBEIUPHBIX
KpPHUCTAJLJIOB.

—MoaenupoBath poLECChl pocTa IOBETUPHBIX MOHOKPUCTAIIIOB

—BBIMoNHATE GU3UKO-XUMUYECKHE PACUETHI MPOIIECCOB POCTA MOHOKPHUCTAIIIIOB
Baaoemu:
— HaBbikoM 00pabOTKH MPUPOIHBIX U UCKYCCTBEHHBIX MOHOKPHUCTAJIJIOB.
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— HaBblkoM mnpoBeJeHMSI MOMCKOBBIX HKCIEPUMEHTOB 10 BBIOOPY ONTHUMAIbHBIX METOJOB U
YCOBEPUICHCTBOBAHUSI KCIIEPUMEHTAILHOTO 000y JOBaHUSI.

— HaBblkoM mnpoBeneHUs 3KCIEPUMEHTAIBHBIX pabOT MO MPOU3BOJACTBY M 0OJaropa’kuBaHUIO
FOBEJIMPHBIX MOHOKPHUCTAJIIOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazne 1. TexHoJsorust 00padoTKH.

Beenenue. OmnpeneneHue IOBEIUPHBIX KpUCTAIOB U MartepuanoB. CoBpeMeHHas TeXHUYecKas
knaccupukanus v np. Llenu u 3amaun MexaHM4ecKoW OOpabOTKH OBEJIMPHBIX KaMHEH U MaTrepHhasioB.
OcHoBHble noHsATHS. [Iporieccsl abpa3uBHOrO BO3AEHCTBUSA; MITU(GOBAHUE U POJb PA3IUYHBIX (PAKTOPOB B
npoueccax abpasuBHOro paspyueHus. CTpyKTypHO-HapyLIEHHBIM CJIOM M CBSI3b €ro IapaMmeTpoB C
JTUHAMUKOM TIporieccoB. Poib  cMa3piBaromie-oXJIaKJAIOMNUX JKUJIKOCTE B Tpolecce NuiM(oBaHwHs.
[Ipouecchl  MEXaHMYECKOTO  IMOJMPOBAaHUS U TpeOOBaHUSA K  IOJMPOBAHHBIM  IOBEPXHOCTSIM.
TpuOosornueckue acrnekTbl MeXaHuueckod o0paboTku. Dusnko-xuMHuueckas, XUMUYECKas, XUMHKO-
MEXaHWYecKas M Jp. METOJbl NOJUPOBKH MarepuaioB. HomeHkiaTypa aOpa3suBHBIX MaTepuanoB. TuUIIbI
CBS3YIOLUIMX M HOMEHKJIAaTypa aOpa3uBHBIX HMHCTPYMEHTOB M ocHacToK. CoBpeMeHHOe 00OpyloBaHUE U
METO/bl MPOU3BOJACTBA AJIMA3HOTO HHCTpyMeHTa. (OCHOBHBIE JTamlbl, METOJAbl U O000PYAOBaHUE IS
00pabOTKK IOBEIUPHBIX KpucTaioB. COPTHPOBKA CHIPbsl, NPUTOTOBJIEHHE K PACIUIOBKE W pa3MeTKa.
PacniunoBouynsle M mojpe3Hble CTaHKU M mwibl. [IpuHIMN [eHCTBUA M OCHOBHBIE TEXHUYECKHE
xapakrepuctuku. llnudoBanbHble cTaHKU - IPUHIUI ASUCTBUS U OCHOBHBIE TEXHUYECKHE AaHHble. ['pybdas
o0upka, mudoBanue u nonupoanue. Gusndeckuii cMbICI MPOLIECCOB, MaTepuaibl U ocHacTka. [Ipouecc
U3rOTOBJIEHUS! KaOOomIOHOB. Pa3MmerTka, pacnmiioBka, Hakjeilka, o0aupka, nuiM(oBaHHE U MOJUPOBAHUE.
®opmbl ka00110HOB. OCOOEHHOCTH N3rOTOBJIEHUS KAOOIIIOHOB U3 Pa3HBIX MaTepuanoB. THUIIBI OrpaHOYHBIX
npucrnoco6nenuit. [Ipouecc orpanenus. Pazmerka, pactiunoBka u 3aganue ¢popmbl. Hakielika u mepekiienka.
OrpaHeHue u MoJMpoBaHHE KOPOHKU M MaBWiIbOHA. [IpoMbIBKa M ymakoBKa orpaHeHHbIX kamHei. Dopma
OTPaHEHHBIX KaMHeW. Pacuer M onTuMmu3anus ONTHUKA M TFEOMETPUM OrpaHEHHBIX KamHel. IlonsTtue o
¢danTasuiinbix (opmax orpanHku. TexHosiorust usrotomieHuss kp-17 m kp-57. antoBka. M3rorosnenue
mapoB. CBepienune. Mozauka. Pe3pba 1Mo KamHIO, pakoBHHE, KOCTU. TexHoyorus, MaTepuanbl u
obopynoBanue. HoBble nepcriekTuBHbIE METOABI 00paboTKu. OTINYME TEXHOJIOTUN 00paOOTKH IOBETUPHBIX
U TEXHUYECKMX MOHOKPHUCTAJUIMUECKUX MaTepuasioB. KoHTposb kauecTBa 00pabOTKH, OCHOBHBIE METO/bI U
ocobennoctu. O6opymoBaHUE 1T KOHTPOJIS KaueCTBa.
Pasznen 2. TexHoaorus 00JaropaxuBaHus.

Beenenue. O6naropaxuBanue 1 MOJU(PHUIIMPOBAHIE CBOMCTB MaTepHalioB, IPUMEHEHUE TEPMUHOB U

paznuuue B mnoHaTusX. [IpaBuna CIBJO (MexnaynaponHas koHdenepauus MO HOBEIMPHBIM KaMHSM,
M3IeNUAM U3 cepedpa, aliMazaM W JKeMUyry) OTHOCHTEIIBHO OOJaropoKeHHbIX kKamHed. OmpenencHue
KaueCTBEHHBIX XapaKTEPUCTUK MPHUPOAHBIX KpHUcTaioB. [IoHSATHE O COPTHOCTH M KPUTEPUHU BBIIEICHUS
coproB MatepuainoB. Kiaccudukauuss meTonoB MOAW(DUIHMPOBAHMUS KAaYECTBEHHBIX XapaKTEPHUCTUK
IOBEJIMPHBIX MOHOKPUCTAJJIOB. Y CJIOBUS IPOBEICHMS MPOLIECCOB, OMPEIEIIAIONINe 0COOEHHOCTH METOJIOB.
TepmooOpabotka, HPHT, HTLP, oOnyuenue, MeTOn HWOHHOW WMIUIAHTAIIMH, METOJ HOHHOTO

NepeMeIBaHHUS. XUMUYEeCKHEe METOAbl O00JaropakuBaHHs. YCIOBUS IHPOBEIECHHS IPOLECCOB,
ONpeeNsonue O0COOEHHOCTH METOAOB. XHUMHUYecKkoe KpameHue. DOU3UKO-XUMMHUYECKHE METO/Ib
MOAUPUIMPOBAHUS CBOMCTB IIPUPOTHBIX MOHOKPHCTAJUIOB. Tepmoauddyzus, IIPOINTKA,

UMIIpETHUpOBaHue, AUPQy3uss U3 ra3oBoi cpenbl. OOiaropakuBaHHe MNPUPOIAHBIX MOHOKPHUCTAIIIOB.
OU3NKO-XUMUYECKHUE OCHOBBI MOJU(DUIIMPOBAHMS CBOMCTB NMPUPOJHBIX MOHOKpUCTAIIOB. Mcnonb3oBaHue
TUIIOBOTO 00OpYyIOBaHuUs /1Sl 00IaropaKuBaHus MPUPOAHBIX U UCKYCCTBEHHBIX KPUCTAJUIOB U MaTEpPHAIIOB.
MonudunypoBaHie THIOBBIX YCTaHOBOK U OCOOEHHOCTH IPOBEICHHUS IOMCKOBBIX 3KCIEPUMEHTOB.
ObnaropaxuBaHue MPUPOAHBIX MOHOKpPUCTAIOB. MoauduiupoBaHue IparoleHHbIX KaMHeW (aimas,
candup, u3yMpyan u 1p.). MoauduuupoBaHue OBETUPHbIX KaMHEW 2, 3 u 4 kaTreropuu. DKOHOMHYECKas
1enecoo0pazHoCTb MOAUPUIIMPOBAHUS, BBIOOP METOJIOB 00JarOpa’kMBaHUs HA PA3JIMYHBIX IPUMEPAX.
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Paznea 3. TexHOJI0THS HCKYCCTBEHHBIX I0BEJUPHBIX MOHOKPHCTAJLJIOB.

Brenenne. llenn m 3amadyM MCKYCCTBEHHOIO TMOJYYEHHUS IOBEIMPHBIX MOHOKPHCTAUIOB U MaTE€pPUAIIOB.
Paznuune B moaxomax mo poCTy TEXHUYECKHX M FOBEIHUPHBIX MOHOKPUCTAIIIOB. DU3HKO-XMMUYECKHE
OCHOBBI TIPOIECCOB CHHTE3a MIMXTHl M POCTAa KPUCTALIOB. MOJETMPOBAHUE MPHUPOJHBIX IPOIECCOB
KpUCTAUI000pa30BaHus. DKCIEPUMEHTAIbHAS M TEXHUYECKAas MUHEPAJIOTHs W TeTpojorus. PacruiaBHbie

METOJIl POCTa OBEIMPHBIX MOHOKpUCTAJUIOB. Bapmantel MetonoB (Meronsl CtokOaprepa — bpumkmena,
BbarmacapoBa, YoxpaibCKOTo M 1p.) W CTaHIAPTHOE OOOPYIOBAaHWE ISl BBIPALNIMBAHHUS MOHOKPHCTAILIOB.
YcnoBus, 0co0eHHOCTH, (PU3XUMHES TPOIIECCOB, ammapaTypa M OCHAcTKa. PacTBOp-pacIulaBHBIE METObI
pocta. CoseBbie pacriaBbl ((pimtockl) W WX akTUBATOPBHL. (OCOOCHHOCTH MaccollepeHoca B paciliaBax.
CrannmaptHoe 00OpyZOBaHUE IS POCTAa MOHOKPHCTAJUIOB PAaCTBOP-PACIUIAaBHBIM METOJIOM M IIyTH €ro
MOJUGUIMPOBAHUSA.  YCIIOBHS, OCOOCHHOCTH, (HU3XUMHS TPOIECCOB, ammaparypa W  OCHACTKa.
I'mapoTtepmanbabie MeTONBI pocTa. OCHOBHBIC TOHSATHA M TPEACTABICHHUS O THAPOTEPMAIBHOM METOJE.
ABToknaBel U ux (QyrepoBka. Harpesatenmu. M3oTepmuueckue W TpaJueHTHBIC aBTOKIABHBIE CHCTEMBI
pocra. VYcnoBusi, ocoOeHHOCTH, (U3XUMHS TPOIECCOB M 00OpYyJOBaHWE /ISl MPOMBIIUICHHOTO
THJIPOTEPMAIBHOTO POCTa. AKTHBAaTOPBI PacTBOpa M UX POJIb B Ipolecce pocTta. XUMHUYECKHUE METOIIbI
CHMHTE3a IOBEJIMPHBIX MaTepuajoB (Ha mpuUMepe omnajga, Majgaxuta W Oupios3sl). OOopymoBaHHe U
ocoOeHHOCTH MeToJI0B. (O030pHBIE MaTepuaibl IO MPOU3BOJACTBY HMMHTALMKA FOBEIMPHBIX KaMHEN
MPHUPOJHOTO W HCKYCCTBEHHOTO TMpoucXokiaeHus. CTekiaa M CTEKIOKPUCTAUIMYECKHE MaTepuaibl -
0COOEHHOCTH TEXHOJIOTHH MPOU3BOJICTBA M MOJU(PHUIMPOBAaHUS. TEXHOJIOTHS BapKH CTEKIJIA, 0COOCHHOCTH,
¢u3xumMusi mporeccoB. lIporecchl KpucTauM3anuu B cTekiax. KOHTpOJIb XapaKTEpUCTHK W KadyecTBa
MOJIy4aeMbIX FOBEIIMPHBIX CTEKOJ M CTEKIOKPHCTALIMYECKHX MAaTepHUanoB. TEXHOJOTHS TOTydeHHS
IOBEJIMPHBIX BCTABOK AHOMAJbHO AHMU3OTPOIHBIX (OMTUYECKH) OIHO- M JBYOCHBIX CTEKOJI. MexaHH3M,
ocobenHoctu. IlonmuMepHble W KOMIIO3UTHbIE Marepuanbl. OCHOBHBIE TPEICTABICHUS, TEXHOJOTHS
MOJIyYCHUST M3MIENIUH W3 TOJMMEPOB M KOMITO3UTHBIX MaTEpHANIOB ISl IOBEIMPHON MPOMBIIIJICHHOCTH,
0COOEHHOCTH U MPOOJIEMBI MPOU3BOACTBA. MeXaHH3M MPOIECCOB MOMYYCHUSI HOBBIX MaTepuaioB. HoBbie u
HETPAJMIIMOHHBIC IOBEJIIMPHBIE MaTepHalbl. TEeXHOJOTHH TOJYYCHHST H TpoOJIeMbl TPOM3BOJCTBA
IOBEJIMPHBIX MaTEPUAIIOB.
4 O0beM yueOHOI 1 CHUIITUHBI.

Cemectp
Bcero
B yue6HOi paGoTI 2 ceMecTp 3 cemecTp
3E Axan. 3E Axan 3E Axag.
T, .. T,
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 5 180 2 72 3 108

KonrakTHasi paboTa — ayIuTOpPHBIE 3 102 15 51 15 51

3aHATHSA:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 0.5 12 0.25 6 0.25 6
NOATOTOBKH

Jlexuuun 1 34 0.5 17 05 17
[Tpaktueckue 3anstus (113) 2 68 | 34 | 34

B TOM 4HCJI€ B (OpME MPAKTUIECKOM 0.5 12 0,25 6 0,25 6

IIOATOTOBKH

CamocrosiTeJibHas paboTa 2 78 0,5 21 1,5 57

KonrakTHas camocrositenpHas paboTa 0,6 0,2 0.4
CamMocTosATenpHOE U3YUCHUE Pa3IeIOB 2 774 0,5 20.8 1,5 56.6
JUACIUATIINHBI

Buabl KoHTpOJISA:

3auer +

3au. ¢ oneHKoOi +
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3au. ¢
Bua nToroBoro KOHTpOJIsi: 3auer N
OIIEHKOMH
Beero CemecTtp
B yue6HOi paGoTI 2 cemecTp 3 cemecTp
3E AcTtp. 3E Actp 3E AcTtp.
q. . 4. q.
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 5 135 2 54 3 81

KonrakTHasi paboTa — ayIuTOpPHBIE 3 76.5 15 38.3 15 38.2

3aHATHSA:

B TOM 4HcJe B (popMe NpaKTHYECKOH 0.5 9 0.25 45 0.25 45

NOArOTOBKH ’ ’ ’ ’ ’

Jlexumn 1 25.5 0.5 12.8 05 12.7

[Tpaktueckue 3anstus (113) 2 51 | 25.5 1 25.5

B TOM 4HClIe B PopMe MPaKTUICCKOM

HOJITOTOBK 0,5 9 0,25 4.5 0,25 4.5

CamocrosiTeJibHas padoTa 2 58.5 0,5 15.8 1,5 42.7

KonrakTHas camocrositenbHas paboTa 0.4 0,15 0,3

CamMocTosATenpHOE N3YUCHUE Pa3IeIoB 2 58.1 0.5 15,6 15 |424

U CITUILINHEI 5

Buabl KoHTpOJIA:

3auyer +

3au. ¢ oneHKOM +

3au. ¢

Bua nToroBoro KOHTpOJIsi: 3auer .

OlIeHKOM
5.4 IlpakTuka

AHHOTaIUA padoyei NPorpaMmel
YueOHOM NPaKTUKN: HAYYHO-UCCIET0BATEIbCKO PA00ThI
(1moJiyyeHHe MePBUYHBIX HABBIKOB HAYVUHO-HCC/IE/I0BATEIbCKOI Pad0ThI)

1 Ileab npakTMKM — MOJy4YeHHE OOYYalONIMMCS IMEPBUYHBIX NPOPECCHOHATIBHBIX YMEHUH U
HAaBBIKOB IIyTEM CaMOCTOSITEJIbHOTO TBOPYECKOTO BBINOJIHEHUS 3a7ad, IIOCTABICHHBIX IIPOrpamMMOi
MPaKTUKU.

2 B pe3yabTaTre NPOX0KACHUS NPAKTHUKHA 00y4al0IMIiCA T0JI5KeH:

Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

[lepeuncnenne koA0B (GOPMUPYEMBIX KOMIIETEHIMH W  HMHAUKATOPOB MX  JIOCTHXKEHUS
OIlIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OlIK-1.5; OIIK-1.6; OIIK-1.7

3uamo:

— TOpSAJOK OpraHu3alluy, IUTAHUPOBAHMSL, IPOBEICHUS U 00eCIIeYeHHsI HAyYHO-UCCIIe10BATENbCKUX
paboT ¢ UCTIOIH30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpSAJOK OpraHu3allud, IUIAHWPOBaHUS, MPOBENCHUS U oOecrneyeHuss o0O0pa3oBaTeIbHOU
JEeSITEIbHOCTH 110 MPOPUITIO U3ydaeMOl MTPOrpaMMbl MarucTpaTyphl.

Ymemy:

— OCYILECTBJISATh MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 10 MpOodUiko
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHonorui;

— HCHOJb30BaTh COBPEMEHHBIE MPUOOPHI U METOAUKH MO MPO(UII0 MPOrpaMMbl MarucTparyphl,
OpraHU30BbIBATH [TPOBEJCHUE SKCIIEPUMEHTOB U UCIBITAHUMN, IPOBOAUTH UX 00pabOTKY U aHAIM3UPOBAThH UX
pe3yNbTaThI;

—  BBIIOJIHATH INeJarornyeckue (GyHKIUU, TPOBOJAUTH MPAKTUYECKUE U JTAOOpATOPHbIE 3aHATUS CO
CTYJACHYECKON ayaIuTOpuel 1o BbIOpaHHOMY HAIlpaBJIEHUIO MOJTOTOBKH.

Braoems:
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— CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEJIOBATEILCKOM NIEATENBHOCTH MO NPOQUII0 M3ydaeMoi
MIPOrpaMMbl MarucTpaTypsl;

— METOJIOJIOTUYECKUMHU  NOJIXOJaMH K  OpraHu3aludd  Hay4HO-UCCIIENOBATEIbCKOW U
00pa3zoBaTeIbHON JIEATEITLHOCTH;

— CIOCOOHOCTBIO Ha TMPAKTUKE MCIOJIb30BaTh YMEHHUS M HAaBBIKM B OpraHU3alud Hay4yHO-
HCCIIEIOBATENIbCKUX U POEKTHBIX padoT;

— HaBBIKaAMU BBICTYIUJICHUH Tiepes] yIeOHOU ayAuTOpHUEH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

VYyeOHas nDpakTHKa BKIIOYAeT JTalbl O3HAKOMJIEHHS C METOJOJIOTUYECKUMU OCHOBaMU U
MIPaKTUYECKOIO0 OCBOEHHUSI MPUEMOB OpraHU3allUM, IUIAHUPOBAHUSA, MPOBEACHUS U O0OECIEYEHHUs] Hay4dHO-
UCCIIEIOBATEIbCKOM U 00pa3oBaTE/IbHOM  NIEATENbHOCTH,  O3HAKOMJIEHHUS € JESTEIbHOCTHIO
00pa30BaTeNIbHbIX, HAYYHO-HCCIEA0BATEIbCKUX M IPOEKTHBIX OpraHu3aluil Mo MNpoQUI0 H3ydyaeMoil
[IPOrpaMMbl MarucTpaTypsl.

KonkperHoe conepkaHue y4uyeOHOW NPAKTHKH ONPENENseTcs HWHAWBUIYalbHBIM 3aJaHUEM
oOyuarouierocs ¢ y4éToM MHTEPECOB M BO3MOKHOCTEW KadeApbl WM OpraHU3alluM, IJ€ OHA MPOBOIUTCS.
WunauBuayanbHOe 3a1aHue pa3padaThiBaeTcs 10 NpoUIII0 U3y4aeMoi MporpaMMbl MarucTpaTypbl ¢ y4ETOM
TEMbI BBIITYCKHOW KBAIU(PUKAITMOHHON paOOTHL.

4 O0beM NpaKTUKH

O0beM nNpakTUKH
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh NPAKTUKH 10 360 270
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3 102 76,5
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKH 1 36 27
CamocrosiTesibHasi pabora 7 258 193,5
KoHTakTHas camocrosiTesnbHas paboTa 7 0,2 0,15
CaMOCTOSTETbHOE N3YUYEHUE PA3/IeTI0B IPAKTUKU 257,8 | 193,35
Bujx koHTpOJIS:
Buja nToroBoro KOHTpoJIs: 3a4er

AHHOTanuA padoyei NpPorpaMmel
IIpou3BoACTBEHHAS NMPAKTHKA: HAYYHO- HCCJIeI0BaTeIbCKasA padoTa

1 Ileab NpakTHKM — [OJIyd€HUE MPO(PECCHOHAIbHBIX YMEHUH U OmbITa Ipo(dhecCHOHATBLHOU
NESITEIbHOCTH IIYTEM CaMOCTOSITEIbHOTO TBOPUYECKOTO BBIMOJIHEHMS 3a/ad, MOCTaBJIEHHBIX MPOrpaMMOil
npakTuku. Jlanee Oepercs u3 padbodeil mporpamMMbl MPOU3BOACTBEHHOMN MPAKTUKH.

2 B pesyabTaTre NPOX0KACHUS NPAKTUKHA 00y4al0IMIiCA TOJI5KeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

VK-1.1; VK-4.2; VK-4.4; [IK-1.1; IIK-1.2; I[IK-1.3; [IK-2.1; IIK-2.2; [IK-2.3; IIK-3.1; [IK-3.2; IIK-

3.3, IIK-4.1; I[IK-4.2; IIK-4.3; IIK-5.1; IIK-5.2; IIK-5.3.
3nams:

- METOJ0JIOTHIO U METOJAUKHU HAY4YHBIX UCCIIEI0BAHUN;

- TEOPETUYECKHUE MPEANOCHUIKH IIJIAHUPOBAHUS U POBEACHUSI SKCIIEPUMEHTOB;

- (yHzaMeHTalbHbIE 3aKOHBI (PU3MUECKUX, (PUIUKO-XUMUUYECKHX, TEXHOJOTHYECKUX U APYrux
SIBIEHUM W MPOLIECCOB;

- cI0COOBI 00PAaOOTKH PE3YNIBTATOB U3MEPEHUIN U OIICHKU MOTPEITHOCTH U HAOIIOCHUSI.

Ymemo:

- 0TOMpaTh ¥ AHATU3UPOBATH HEOOXOUMYIO HaAYUHO-TEXHHUUECKYI0 nH(popmanuio o temaruke BKP;

- opMynHMpoOBaTh LENU U 3a7]a4l UCCIIEJOBaHMUI;

- 000CHOBBIBaTh TEOPETUYECKHE MPEANOCHUIKHM, IUIAHUPOBaTb U HPOBOAMUTH JabOpaTOpHBIE
SKCHEPUMEHTHI;
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- 00pabaTeIBaTh pe3yinbTaThl U3MEPEHUN U OIICHUBAThH MOTPEITHOCTH U HAOIIOACHUS;

- COTOCTABIIATh PE3yIbTaThl IKCIIEPUMEHTA C TCOPETUUECKUMHU TMPEANOChUIKAaMH U (POpMyTupoBaTh
BBIBO/IbI HAYYHOTO UCCJICIOBAHMS;

- UHTEPHPETUPOBATH PE3ylbTaThl BBIYHCIUTEIBHBIX OKCIIEPUMEHTOB HA OCHOBE 3HAHUS
dbyHIaAMEHTATBHBIX 3aKOHOB (PU3NYECKUX, (DUUKO-XUMHUYCCKUX, XUMHYECKUX, OMOTEXHOJIOTHUYECKUX H
JNPYTUX SIBIEHUHM U IIPOLIECCOB;

- COCTaBJISITh OTYETHI, JOKJIA/IbI UM TOTOBUTH CTaThH 1O PE3YJIbTaTaM HAyYHOTO UCCIIEIOBAHUS.

Braoemy:

- crioco0aMu IOCTAHOBKU 1IeJIed U 3aj1au UCCIIEIOBaHMUI;

- HaBbIKAMH pa3pabOTKU IUIaHa HAYYHOTO UCCIIeI0BAHUS;

- MeToZaMH 00pabOTKU PE3yIbTATOB SKCIIEPUMEHTOB, pacueTa MOrpelrHocTel;

- METOJIaMH WHTEPIPETALHNH MTOJTYICHHBIX PE3yJIbTAaTOB, COMMOCTABICHUEM UX C JINTEPATYPHBIMHU HIIN
MIPOU3BO/ICTBEHHBIMU JaHHBIMH;

- mprueMamMu (GOPMYITHPOBAHUS HAYIHBIX BHIBOJIOB;

- HaBbIKAMH HAIlMCaHUs TE3MCOB JOKIAJIOB, CTaT€d M COCTABJIECHUS JOKIAJOB C HMCIOJIb30BAaHUEM
COBPEMEHHOTO KOMITbIOTEPHOT0 00ECIIeUeHUSI.

lloocomosums u npeocmasums K 3awume HaydHO-HCClenoBaTenbeckyto pabdoty (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKHM M TEXHUKH U COOTBETCTBYIOIIYIO BHIOpAaHHOMY
HaIpaBJICHUIO TIOJrOTOBKU U Iporpamme o0yuenus. B npencrasnennoit k 3amure HUP nomwkHbl nomyuuTsh
pa3BUTHE 3HAHUS U HABBIKH, MOJIYYCHHBIC O0OYUaIOIIMMCS TIPY OCBOCHHH ITPOTPaMMBbl MAarHCTPATypPhl, B TOM
Yyycle MPU HU3YYCHUH ClenuanbHbiXx aucuuiuivH. lIpeacraBnennas k 3ammre HUP pomxna conmepkathb
OCHOBHBIE TEOPETHUYECKHE TOJIOKEHHS, SKCIEPUMEHTAIBHBIC PE3YJIbTAaThl, MPAKTUUECKHE ITOCTIXKCHUS M
BBIBO/IbI 13 PAOOTHI.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Bbepercs u3 paboueil mporpaMMbl IPOU3BOICTBEHHOM MPAKTUKU.

3akperuieHue TEOPETHYECKUX 3HAHWMW, TMOJYYCHHBIX OOYJAIOUIUMHUCS TPH H3YUYCHHUH TPOTPAMMBI
MarucTpaTyphl.

Pa3BuTue y 00y4aroninxcsi HaBbIKOB HAyYHO-UCCIIE0BATENbCKON AESTEIbHOCTH.

4 O0beM NPaAKTHKH

N B 3auernbix | B akangem. B actp.
Buner yue6HOM paboThI
eIMHUIIAX qacax yacax

OO0masi Tpy10€eMKOCTb MPAKTUKH 10 Y4eOHOMY 43 1548 1161
IJIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 19 680 510
B TOM 4YHcJe B (popMe NPpaKTHYECKOMN MOATOTOBKH: 8 288 216
CamocrositesbHas padora (CP): 23 832 624
KonrakTHas camocrositenbHas paboTa 0,33 1,2 0.9
Bunel camocTositensHOM paboThl 22,67 830,8 623,1
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyToO4Has aTTeCTaIus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7

Buja xoHTpoOJISI: 3 3a4yeTa C OLEHKOM M J3K3aMeH

B ToM umciie no cemecTpam:
1 cemecTp

OO0uiasi Tpy10€eMKOCTb MPAKTUKH 110 Y4eOHOMY 6 216 162
IUIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 3 102 76,5
B TOM 4HcJje B opMe NPAKTHYeCKOil OAT0TOBKH 2 64 48
CamocrositesbHas padora (CP): 3 114 85,5
KonrakTHas camocrositenpHast pabota - 0.4 0,3
Bunel camocTositenbHOM paboThl 3 113,6 85,2

Buja koHTpOJIST: 3a4eT ¢ OLeHKOMH

2 cemecTp \
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OO0uiasi Tpy10€eMKOCTb MPAKTUKH 10 Y4eOHOMY 2 72 54
IUIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1 34 25,5
CamocrositesbHas padora (CP): 1 38 28,5
KonrakTHas camocrositenbHas paboTa - 0.4 0,3
Bunel camocTositensHOM paboThI 1 37,6 28,2

Buja koHTpOJISI: 3a4eT ¢ OLeHKOH

3 cemecTp

OO0uiasi TPy10€eMKOCTb MPAKTUKH 10 Y4eOHOMY 9 234 175,5
IJIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 5 170 127,5
B TOM 4HcJjie B (popMe NPAKTHYECKOH MOATOTOBKHU 2 36 27
CamocrositesbHas padora (CP): 4 164 123
KonrakTHas camocrositenpHas paboTa - 0.4 0,3
Bunel camocTositensHOM paboThl 4 163,6 122,7

Buja koHTpOJISI: 3a4eT ¢ OLeHKOH

4 cemecTp

OO0uasi Tpy10€eMKOCTb MPAKTUKH 10 Y4eOHOMY 21 756
IIAHY 567
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 7,5 272 204
B TOM 4HcJje B opMe NPAKTHYeCKOil MOATO0TOBKH 4 144 108
CamocrositesbHas padora (CP): 12,5 448 336
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTO4Hasl aTTeCTaIus 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7

Buja koHTpOJISI: JIK3aMeH

5.5 'ocyrapcTBeHHAS HTOTOBASl ATTECTALINA:
BplnoJiHeHue, MOATOTOBKA K NMPOLEAYPe 3alUTHI M 3AIMTA BLINYCKHON KBAIUPUKANMOHHON PA0OThHI

1 Ileab rocygapcTBeHHO UTOroBOii arrectanuu: BplnmosiHeHHMe, NMOATOTOBKA K Hpolexype
3alMThI M 3allMTA BBINYCKHON KBAJIM(PUKALNMOHHOH PadoThl — BBISBICHHUE YPOBHS TEOPETHYECKON M
MIPaKTUYECKON TOATOTOBJIEHHOCTH BBIIYCKHHMKAa BY3a K BBINOJIHEHUIO NPOQPECCHOHAIbHBIX 3aJad U
cooTBeTCTBUsI ero mnoarotoBku TtpedoBanusm PI'OC BO mno wnanpasnenuto mnoarotoBku 18.04.01
XHUMHYecKasi TEXHOJIOTHS.

2 B pe3yabrare NpPOXOKIEeHHS] TOCYJAPCTBEHHOH HMTOrOBOW aTTEeCTALMHU: BbINOJHEHUS] H
3alIMThI BBIMYCKHON KBaJIM(PUKANMOHHON padoThl (WM Jpyroe pacliMpeHHe M3 COOTBETCTBYIOLIEr0
®I'OC BO) y cryaenTa nposepsiercsi c()OPMHPOBAHHHOCTBH CJIEIYIOIIMX KOMIIETEHIUH, a TakiKe
clelyIOIIUX 3HAHMI, YMEHHIl M HaBBIKOB, IO3BOJISIIOIIUX OLIECHUTHb CTeleHb TO0TOBHOCTH
o0y4yaroumuxcs K gajbHeimei npogecCHOHANbHOM 1eITeJbHOCTH.

BbinmyckHMK, OCBOMBLIMI  NporpaMMy MarucTparypbl, JOJDKEH 00JajarTh  CIEIyHOIIUMHU
KOMITETEHIUSIMU:

VK-1; VK-2; VK-3; VK-4; VK-5; VK-6; OlIK-1; OlIK-2; OIIK-3; OIIK-4, IIK-1; IIK-2;

1IK-3; 1IK-4; [IK-5

3namo:

- TIPUHIUIBI ¥ TOPSAOK IOCTaHOBKM U (OPMYIMpPOBAHMS 33Jay HAyYHBIX MCCIEIOBAaHMNH Ha OCHOBE
pe3yabTaTOB MOUCKA, 00pabOTKH U aHAJIN3a HayYHO-TEXHUYECKOW HH(POpMAaLIUK;

- (pU3HKO-XMMHUYECKHE OCHOBBI CUHTE3a MaTepUANIOB 3JIEKTPOHUKH, HAHOAIEKTPOHUKU U (DOTOHUKH, METOIbI
UX UCCIIEZIOBAHUS U IPOEKTUPOBAHUS CBOWCTB;

- NpaBWiIa U TMOPAJOK MOATOTOBKM HAYyYHO-TEXHHUUECKUX OTYETOB, AHAIUTUYECKMX OO030pOB U CIPABOK,
TpeOOBaHUs K MPEACTABICHUIO PE3YIbTATOB MPOBEIEHHOIO MCCIIEOBAaHMUS B BUJAE HAyYHOTO OTYETa, CTAThU
WIH JOKJIaNa;

- IPUEMBI 3alUTHl HHTEJUIEKTYalIbHON COOCTBEHHOCTH.
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Ymemuo:

- pa3pabaTbiBaTh HOBBIE TEXHHYECKHE W TEXHOJIOTHYECKHE DPEHICHUS Ha OCHOBE PE3YyJIbTAaTOB HAYYHBIX
HCCIIEIOBAHHM;

- CO3/1aBaTh TEOPETUYECKHUE MOJEIM TEXHOJIOTHYECKUX IPOIECCOB, ITO3BONSIONIMX IPOTHO3UPOBATH
TEXHOJIOTMYECKHE TTapaMeTpPhl, XapaKTePUCTUKH allapaTypbl U CBOWCTBA TOJy4aeMbIX BEIIECTB, MAaTEPHUAIIOB
" U3MICITHIL,

- pa3pabarbiBaTh MPOTPAMMBI M BBITIONHATH HAyYHBIE MCCICIOBAaHHS, 00pa0OTKY M aHAJIHM3 MX Pe3yJIbTaToB,
(hopMyITHPOBATh BHIBOJIBI U PEKOMEH/IAINH;

- KOOPIMHUPOBATH PAOOTHI IO COMTPOBOMKACHHUIO PEATH3AIIH PE3YJIBTaTOB PaOOTHI B IIPOM3BOICTBE;

Braoemuw:

- METOJOJIOTMEH W METOJUKOW aHalM3a, CHHTE3a W ONTHMH3AIUH IPOIECCOB OOECICUCHHs] KadecTBa
WCIIBITAHUN, CEPTH(HUKAINY TPOTYKIINH C TIPUMEHEHHUEM ITPOOIIEMHO-OPHCHTHPOBAHHBIX METO/IOB;

- HaBbIKaM# pabOTHI B KOJUICKTUBE, TUTAHUPOBAHKS W OPTaHU3aIIUH KOJUICKTUBHBIX HAYYHBIX UCCIICIOBAHHMIA,

- CHOCOOHOCTBIO pemiaTh TOCTABJICHHBIC 3a/laud, UCIIONb3ys YMEHHS W HAaBBHIKM B OPraHM3allMM HaydHO-
MCCIIEIOBATENTECKUX M TEXHOJIOTHIECKUX PaldoT.

3 KpaTtkoe coaepikanue rocy1apcTBeHHO# UTOroBoi arrecranuu: BoinosiHeHue, NoaAroToBKa K
Mpolueaype 3alMThI M 3aIIIUTA BHINYCKHOH KBATH(GUKANHMOHHOKH PadoThI

l'ocynapcTBeHHass UTOTOBasl aTTECTAIUs: BBITIOJHCHHE M 3aIllMTa BBITYCKHOW KBATH(PHKAITMOHHOMN
pabotsl (wm apyroe pacmmpenue u3 coorserctByromero ®I'OC BO) npoxoautr B cemecTpe Ha Oasze
3HAHWUM, YMEHUH M HaBBIKOB, MOJIyYEHHBIX CTYJE€HTaMU MPH U3y4eHUH AUCUMILIMH HanpasieHus 18.04.01
XHUMHYECKAsH TEXHOJOTHS U TTPOXOKICHHSI TPAKTHUK.

l'ocynapcTBeHHAss UTOTOBasl aTTECTAIUS: BBITIOJHCHHWE WM 3aIllMTa BBITYCKHOW KBaTM(DHUKAIIMOHHOM
pabotel (wiu Apyroe pacmmupenue u3 coorBercTByromero ®I'OC BO) mpoBoauTcsi rocyaapcTBEHHON
9K3aMEHAllMOHHON KOMUCCHEM.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMNA OOydYalOMMUXCA, TPHOOPETCHHBIX IpHU
ocBoennu OOII, ocymecTBiIseTCsl MyTeM MPOBEACHUS 3alIUTHl BBITYCKHON KBAJTM(PHKAIIMOHHON PabOTHI
(BKP) u npucBoenus kBanupuKauu «MarucTpy.

4 O0beM rocyaapcTBeHHON HTOroBOii aTTecTanmuu: BuinosjHeHue, MOATOTOBKA K Mpoleaype
3aIIMTHI ¥ 3aIUTA BBIMYCKHO KBATH(UKAIHOHHOMH PadoThI

[Iporpamma oTHOCHTCA K 00si3aTeNbHOM yacTh ydeOHOro 1uiaHa, k Omoky b3 «['ocymapcTtBeHHas
utoroBas arrectaumsi» (b3.01) u paccuntana Ha coCcpeIOTOYCHHOE MPOXOXKaeHue B 4 cemectpe (2 Kypc)
obyuenus B oobeme 324 u (9 3ET). [Iporpamma mpeanonaraet, 4To 0Oy4aronIfuecss IMEIOT TEOPETUUECKYIO
U TIPAaKTUYECKYIO IMOATOTOBKY B 00JacTH HEOPTaHWYECKOTO MAaTEPHAJIOBEICHHS, B TOM 4YHCIIEC B OOJACTH
(DU3HKOXUMUH ¥ TEXHOJIOTUU MATEPUAIIOB AICKTPOHUKH ¥ (DOTOHHKH.

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy miiany 9 324
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 9 324
KonrtakTHas pabota — uToroBasi aTTecTanus 0,02 0,67
Brinonnenue, Hanucanue u opopmiienue BKP 8,98 223,33
Buja koHTpoJs: 3amuTta BKP
Bib! yueGHoi paGoTs! B 3auerHbIx B actponom.
eAMHUTIAX gacax
Oo6mas tpynoemkoctb 'HA no yueoHOMYy 1u1any 9 243
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 9 243
KonTtakTHas paboTa — HTOroBasi aTTecTaIus 0,02 0,5
Brinonnenue, nHanucanue u opopmiienue BKP 8,98 242.5
Buja koHTpoJs: 3amuTta BKP
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5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«/1e10BOM HHOCTPAHHBIH A3BIK»

1. Henap aucHumIMHbl — MpuOOpeTeHrne oOyyaromuMucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHAIIbHON KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JSTamax S3bIKOBOM IOJATOTOBKHU
MO3BOJISIET  BBINOJIHATH  Pa3iMyHble BUABI  MPO(PECCHOHAIBHO OPHUEHTUPOBAHHOIO IMEpPEeBOJa B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4eHHUs JMCUMILIMHBI 00y4aroMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.2; VK-4.3; YK-4.4

3nams:

- OCHOBHBIE CIIOCOOBI IOCTHKEHUS SKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- SI3IKOBYIO HOPMY M OCHOBHbIE (DYHKIIMH SI3bIKA KAK CUCTEMBI;

- JIOCTaTOYHOE I BBINOJHEHUS IEepeBOJa KOJIMYECTBO JIEKCMUECKUX €IUHUII, (pa3eosoru3MoB, B
TOM YHCJIE COUAIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PeasInil;

ymemy:

- IPUMEHSATH OCHOBHBIE ITPHUEMBI IIEPEBO/IA;

- OCYIIECTBJISATh MHCbMEHHBIH IEPEBOJ C COOIIOJIEHHEM HOPM JIEKCHYECKOW 3KBHUBAJIEHTHOCTH,
cOOII0ACHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

- 0(hOpPMJIISAITH TEKCT MEPEBOIA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYUIECTBJISITH IE€PEBOJI C COOJIIOIEHUEM HOPM JIEKCHUYECKOH 3KBUBAJIEHTHOCTH, COOJIOJEHHEM
IrPaMMATUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHYECKUX HOPM TEKCTa IepeBojia M TEMIOpPaIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnadems.:

- METOJAMKOW NpPEeINepeBOTYECKOr0 aHaiu3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPUSITHIO
HCXOJIHOTO BBICKA3bIBAHMUS,

- METOJMKOI MOJrOTOBKM K BBINOJHEHUIO MEPEBOJA, BKIIOYAs MOUCK MH(OpPMALMKU B CIPABOYHOMH,
CHEIHaJIbHOM JINTepaType U KOMIbIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBI COKPAILIEHHOM MepeBOIYECKO 3aIMCH NP BBIIIOJHEHUH NIEPEBO/IA;

- OCHOBHOM MHOS3BIYHOM TEPMHUHOJIOTHEN CIIEHUAIBHOCTH,

- OCHOBaMHM pedeprpoBaHUs 1 AHHOTUPOBAHUS JINTEPATYPHI 11O CHEIUAIBHOCTH.

3. Kpartkoe coagep:xaHue IUCHHMILTHHBI

Paznen 1. TpeGoBanusi k mnpodeccHOHATbHO-OPHEHTHPOBAHHOMY mepeBoay. OcobGeHHOCTH
nepeBo/ia ClelNaJIbHbIX TEKCTOB

1.1. OcHoBHble TpeOoBaHUS K MNPOPECCUOHANTBHO-OPUEHTHUPOBAHHOMY IME€PEBOAY U MOHSTHE
nHpopmanmonnoro mnoss. Crenuduka mpodecCuoHATPHO-OPUEHTUPOBAHHBIX TEKCTOB. DKBHUBAJICHTHOCTD,
a/IeKBaTHOCTb, IEPEBOJMMOCTD CIEIIHAIbHBIX TEKCTOB.

1.2. TexHnueckass TEPMUHOJIOTHS: XapaKTEPUCTUKH.

TepmuHoOnOruss B 00JIACTU TEXHOJIOTUH BBICOKOTEMIIEPATYpPHBIX (YHKIIMOHAJIBHBIX MaTEpUaIOB.
ObecrieyeHre TEPMHUHOJIOTMYECKOW TOYHOCTH U enuHo0oOpas3usi. CrocoObl HAaKOIUIEHHMSI M PaCIIUPEHHS
CIIOBapHOro 3amaca B mpoiecce nepeBoga CpaBHEHHE TNOpSAJKAa CIOB B AHIVIMMCKOM M PYCCKOM
npeioxkeHusax. I3MeHeHue CTpyKTyphl PEASIOKEHU [IPH IIEPEBO/IE.

Paznean 2. Jlekcuko-rpaMMaTuyeckue npoodJieMbl nepeBoa cnenuajibHbIX TEKCTOB

2.1. Ilpobnema HEOJHO3HAYHOCTU NEPEBOJA BUAOBPEMEHHBIX (opMm U ee pemeHue. OcoOEHHOCTU
MepeBoJa pa3jInuHbIX TUIIOB mpeaioxeHui. [lepeBoa crpagarensHoro 3aiora. TpyaHble ciiydan mepeBoaa
CTpaJaTelbHOTO 3aJ0ra.

2.2. YcnoBHble NpEUIOKEHMs, IpaBHia M OCOOEHHOCTH HUX oOpartHoro mnepeBoa. [Ipaktuka
[epeBo/ia HayYHO-TEXHUYECKOM JINTEpaTyphl Ha MPUMEPE TEKCTOB MO TEXHOJIOIMH BBICOKOTEMIIEPATYpPHBIX
(GYHKIIMOHAJIBHBIX MaTepUaoB.

80



2.3. IlepeBoa mpeIOKEHUI C y4e€TOM IpaBHJIa corjlacoBaHus BpeMeH. IlepeBoa mpuuactus u
IPUYacCTHBIX 000poTOB. Pa3BuTue HaBBIKOB IMEpeBOJla Ha MpPUMEpPEe TEKCTOB [0 TEXHOJOTHHU
BBICOKOTEMIIEPATYPHBIX (PYHKLIMOHAIBHBIX MaTEPUAJIOB.

2.4. Posnp MHQUHUTHBA B MpPEUIOKEHUH M BapHaHThI NEpeBOJa Ha pPycCKUil s3bIK. MIHPUHUTHBHbBIE
00opoThl. BapraHThl mepeBoia Ha pycCKUil S3bIK.

Paszpnen 3. UntepHer u UKT B nnpodeccHoHAIBHO -OPHEHTHPOBAHHOM IepeBoje

3.1. Cucremsr aBtoMatm3amuu  nepeBoga. (Computer  Assisted  Translation  Tools).
WNudopmaoHHBIN 1 IMHIBUCTHYECKUN MTOUCK B MIHTEpHET.

3.2. Pabora ¢ OQNEKTPOHHBIMHU CJIOBapsMU U rjoccapusMu. PemakrupoBaHue TeKcCTa
podeccrnoHaIbHO-OPUEHTUPOBAHHOTO IIEPEBO/IA.

4. O0beM yueOHOMH TUCUUTLTHHBI

. O0beM IUCHUITINHEI
Bun yuebnoit paboTsl
3E Axan. 4. AcTp. u.

OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 1,0 34,2 25,7
[IpaxTuueckue 3anstus (113) 0,9 34,0 25,5
CamocrosiTesibHas paboTa 1,1 38,0 28,5
KonrakTHas camocrositenbHas padboTa Iy 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE Pa3/I€iIOB AUCHUIIIMHbI ' 37,8 28,35
Buabl koHTpOJIS: 3aver

AHHOTALUA
padoueii mporpaMmmbl JAUCUMILIMHBL «Hay4yHasi myOoauumucTUKA»

1. Heap aucuunIMHbI — MOBBIIIEHUE OOIIEH U PEYEBOM KYJIbTYPHI CIECIHAINUCTA, CIIOCOOHOTO
peaJin30BbIBATE CBOM KOMMYHUKATHUBHBIE MOTPEOHOCTH B COBPEMEHHOM OOLIECTBE HAa OCHOBE MPUHLIUIIOB
3¢ deKTUBHOrO OOIIEHHS, KOMMYHUKAaTUBHOMN 1€1eCO00PAa3HOCTH, YBAKEHUS K IPYTHM JIIOAAM, a TaKKe
CIOCOOHOIO IPHUMEHATHh COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJIOTMM, B TOM 4YMCJIE Ha WHOCTPAaHHOM
SI3BIKE, JUISl aKaJIEMUYECKOTO U MPOPECCUOHATBHOTO B3aUMOACUCTBHSL.

2. B pe3yubTare n3yueHHus AMCUMILIMHBI 00y4AIOUIMIiCs 10 MPOrpaMMe MarucTpaTyphbl
AOJIKEeH 001a0amb CIEAYIOUUMU KOMIETEHIMSIMUA U UHAMKaTopamMu ux aoctmxenus: YK-4 ( VK-
4.1; YK-4.2; YK-4.3).
3nams:
— CYIIHOCTb HayYHO! MyOJIUIIMCTUKY, €€ POJIb B GOPMUPOBAHUU PEUEBOM KYIbTYpHI;
— pa3nu4ue YCTHOM M NMCbMEHHOW Hay4YHOH peuy;
— KOMIIO3UIIMOHHBIE U CTHJINCTUYECKHE 0COOEHHOCTH HAyYHOTO M HayYHO-IIOMYJISIPHOTO TEKCTA;
— IpaBUJIa CO3/IaHUS MUCbMEHHBIX U YCTHBIX )KaHPOB HAyYHOTO CTUJISL PEUH;
— IpaBuJIa YOSKICHHS ONIMOHEHTa B HAYYHOU TMCKYCCHH.
Ymems:
— pa3yinyaTh TEKCThl COOCTBEHHO-HAYYHOTO U HAyYHO-TIOMYJISIPHOTO TOJICTUIIEH peun;
— 1e7aTh OTOOP S3BIKOBBIX CPEICTB AJsl oOecrneueHus: 3PPEeKTUBHON KOMMYHHKAIMU B MPOPEeCCUOHAIbHON
cpene;
— TpaHc(hOpPMUPOBATh HAYUHYIO MHPOPMALIMIO U3 MMUCbMEHHOM ()OPMBI B YCTHYIO, U3 COOCTBEHHO HAy4YHOTO
U3JI0’KEHUS B HAYYHO-IIOMYJISIPHOE;
— IUcaTh HAyYHYIO CTAaThIO, PELEH3UIO U AHAIUTUYECKHE 0030PHI;
— BBICTYINATh C JOKJIaJJaMH, BECTH HayYHbIE TUCKYCCHH.
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Bnaoembs:
— mpuémMaMu paboOThl C COBPEMEHHOW HAYYHOU JIUTEpaTypoil s MPoPEeCCHOHATBHOTO CaMO0Opa3oBaHus 1
BEJICHUSI HAYYHO-HCCIIEIOBATEIBCKON PabOTHI;
— HaBBIKAMH TIOJATOTOBKY HAYYHBIX MyOIUKAIIMI U aHATUTHYECKUX 0030POB ¢ 000CHOBAaHHBIMH BHIBOJAMH U
PEKOMEH/IALUSIMU;
— METOJMKAMU MEXKJIUYHOCTHOTO U JIEJIOBOTO OOIIEHHS Ha PYCCKOM SI3BIKE C MPUMEHEHUEM SI3BIKOBBIX
($hopM, CpesICTB U COBPEMEHHBIX KOMMYHUKATHUBHBIX TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pazoen 1. J/lunzeucmuka nayunozo mexkcma.

1.1. CymiHOCTh HAY4YHOH MYOJIMIMCTUKHU, €€ POJib B (JOPMUPOBAHUN PEUYEBON KYJIbTYpPbI OyIyLIero
cnenuanucra. PedeBast KylabTypa ClieLUaINCTa, TUIIBI pe4eBON KyJIbTYphbl. J[Be TOUKM 3peHMs] HA Ha3BaHUE
mucuuminHel «Haydnas nmy6munuctuka». V3 ncrtopuu craHoBieHus HaydHOW mbiciau B Poccuu. Hayka u
oco0ast posb HAY9YHOW KOMMyHUKaIuu. OnpenencHue NOHITHS «TyOauiucTukay. Mctopust myOauIucTuKy.
B3aumoBbIrogHOE  COTpyIHMYECTBO Hayku M nyonuuumctukd. Hayka kak cpema co3jgaHust |
(GYHKIIMOHUPOBAHUS HAYUHBIX TyOIMKAUN B HAYYHBIX U3JAHUSIX U Macc-Meua.

1.2. TekcT Kak peuyeBOe NpoOU3BeleHHe, eIUMHHIA oO0meHusa. OnpenencHUE TEKCTa W BHJBI
uHpopmanuu B Tekcre. CTHIMCTHKA TEKCTOB KaK BO3MOXHOCTb CO3/aBaTh TEKCThl Jyumie. CrocoObl
o0OecrieyeHusl 1eIbHOCTH U CBSI3aHHOCTHU TEKCTA: BHJbl TPaMMaTHYECKOM CBSI3M IPEIJIOKEHHUH, CBSI3b IO
CMBICTY. 3aKOH JIBWKEHUSI MBICIM Ha YPOBHE Pa3HBIX COCTAaBHBIX 4acTed TekcTa (ab3aw, (parMeHT, riasa,
4yacTb, 3aKOHYEHHOE MpOM3BEJCHHE). THUIBl TEKCTOB M0 (PYHKIMOHAIBHO-CMBICIIOBOMY HAa3HAUYEHUIO
(OKECTKOTO» M «TUOKOro» cnoco6oB mnoctpoeHus. CrnocoObl JIOTUYECKOTO H3JI0KEHUSI HHGOpMaun
(MHIYKTUBHBIM, JI€AYKTUBHBIM, aHaJIOrus, CTyneH4arbiil). llepBuyHble W  BTOpPUYHBIE TEKCTHI.
HeobxonmumMocTb co0it0ieHISI HOPM JIMTEPATYPHOTO SI3bIKA IIPU COCTABIIEHUU TEKCTA.

1.3. HayuHblii CTWIb pe4ydM B CHCTeMe PYCCKOI0 JIMTEPAaTypHOro sizbika. MHoroo0pa3zue
SI3BIKOBBIX CPEACTB AJIs nepenauu uHpopmauu. OTOop A3bIKOBBIX CPEICTB Ui obecreueHus 3PPEeKTUBHON
KOMMYHMKAI[UM B OINpeeNeHHON peueBoil cuTyanuu. OyHKIMOHAJIbHBIE CTHIU JIUTEPATypHOTO SA3bIKA
(Hay4HbIH, 0uUIUANIbHO-EI0BOM, MyOnuucTuyeckuit). OcCOOEHHOCTH HAy4HOTO CTWIISL peuu, crenuduka
UCIOJIb30BAHUS JJIEMEHTOB PpAa3JIMYHBIX SI3bIKOBBIX YpOBHEH B Hay4yHOW peud. JIMHrBUCTHUYECKUE
OCOOEHHOCTH HAy4yHOTO CTWJS peud (JIEKCUKO-CIIOBOOOpa3oBaTeNbHAsl XapaKTEpUCTHKA, CTaHIAPTHOCTD
MOP(OJIOrul, TOYHOCTh U OOOOUIEHHOCTh I'PAMMATUYECKUX KOHCTPYKIIMI), ClelMaIbHble NPUEMBl U
pedeBble HOPMBI Hay4dHbIX pabOT pa3HbIX >KaHPOB. ['paMMarnyeckue mHpuUEeMbl OOECHEeYeHUs SICHOCTH
Hay4HOTO CTWJIS. JKaHpbI MMCbMEHHON M YCTHOM HAYYHOM pEUHN.

1.4. OcoOeHHOCTH YCTHOM M MUCbMEHHOM pe4n. JIOrMKO-TMHIBUCTUYECKHE 0COOEHHOCTH HAYYHBIX
TEKCTOB U MX aHAJIMTUKO-CUHTETUYECKas nepepadorka. Jlekcuueckue Mapkepbl — HOMOIIIHUKY B HAIlMCAaHUU
ctatbi. HerepmMuHOJOrnyeckue cCTaHAapTHU3MPOBAaHHBbIE eIUHUIBL. [lepeuncienre TUNMUYHBIX OIIMOOK MpH
COCTaBJICHUM IUCbMEHHOIO HAy4YHOIO TEKCTa (3HAuY€HHWE CJOBa M JIEKCHMYECKas COYETaeMOCTb,
3aMMCTBOBAHHE B COBPEMEHHOH HAy4YHOW peuM; ClIydyau HapylIeHHs TpaMMaTHUECKUX HOpM: IMpaBuia
LUUTUPOBAHUSA, TPYAHbIE cllydad yHoTpeOJIeHUs NpPeUIoroB, BBOJHBIX KOHCTpykuuii). IlpaBuia
TpaHcpopMaluy HaydHOH MH(GOpPMaIMU U3 YCTHOTO TEKCTA B MUCbMEHHBIN U HA00OPOT.

1.5. IToaroroBKka HAY4YHO-NOMYJSIPHOIO TEKCTA: KOMIO3WIMOHHBIE H  CTHJIMCTUYECKHUE
OCOOEHHOCTH, TUIMYHBIE OIIMOKU. 3aBUCUMOCTb BBIOOpA SI3BIKOBBIX CPEJICTB U CTPYKTYPbl TEKCTa OT
ueneBoi ayauropuu. [lomymnsipusanusi CIOKHOTO HAayyHOTO 3HAHUS («HAYYIION») U OCHOBHBIE CIIOCOOBI
nojauyn Hay4dHo-momnyaspHoi napopmannu B CMMU: razetsl, xxypHansl, TO/l, nayunsie cteHa-amnsl Ha TB,
KaHaybl Ha Youtube Paamo, moakacTel, OHIAHH-KOMMEHTHUPOBAHUS COOBITHIA, TEKCTHI, HIUTFOCTPALIUH, BUJICO-
u aynuodaiiibl, TUIEPCChUIKA Ha Jpyrue UcToyHuku B MHTepHere. KOMNO3UMIIMOHHbBIE U CTHIIMCTHYECKHE
OCOOEHHOCTH HAy4YHO-MOMYJISIPHOTO TEKCTa, TUIUYHbIE OIIMOKU MpHU €ro coctaBieHuu. OCHOBHBIE >KAHPBI
Hay4YHO-TIONMYJISIPHBIX TEKCTOB: HOBOCTb, PEMOPTAX, HHTEPBbIO, KOJIOHKH, MPECC-PENNU3bI U MOCTHI B OJIOTaX.
PexoMeHa1um no cTpyKTypUpOBaHUIO HH(OpMaLnu (3arojJoBOK, JU/, IIUTaTa, KOHIIOBKA).

Pa3zoen 2. Ilpasuna no02omoeKku nucbMeHHOU HAYYHOU Padomul.

2.1. Kanpsl HayyHoro crujsi pedu. OOmas XapakTepUCTHKA >KaHPOBBIX MOJCUCTEM HAyYHOTO
CTWJIA peud. SI3bIKOBBIE MapaMeTpbl, pa3IMyaloOLIUe >KaHPbl HAaydyHOU peun (cxema/MoJenb MOCTPOEHUS,
00BbeM TEKCTa, IPUCYTCTBUE aBTOPA B TEKCTE, YBEPEHHOCTh U3JI0KEHUSI, COOTHOIIEHHE PE3YJIbTaTOB U XOJa
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UCCIIEIOBAaHUS, CIIOKHOCTb sI3blKa, pa3BopauuMBaHue BO BpeMmeHu). [IpaBuia koMmpeccuu HayqyHOMU
nH(pOpMalLIUU: BBIJICICHNUE KIIIOUEBBIX CJIOB U MPEUIOKEHUM, 00pa3elr] padoThl HajJ CO3/1aHUEM BTOPUUYHBIX
TEKCTOB Pa3HOM CTENEHH KOMIIPECCUU: BbIeJIEHUE TJIaBHOM MH(OpMalnK, BbIIEJICHUE OITEM, CYONOATEM.
Bunel kommpeccun HaydyHoro tekcra. Te3uchl Kak crneuu@uueckuil xaHp HaydyHoro ctuiid. [IpaBunia
cocTaBlieHUsI U 0(OpMIIEHUSI MHTErpajJbHOro KoHcrnekTa. CocTaBieHHEe aHHOTAlMHA pa3HbIX BUAOB. Buibl
pedeparoB, CTpyKTypa U coJep)KaHUE pedepaTa, KIHIIE, UCIOJIb3yeMble MpPH COCTaBJIEHUU pedepaTos.
Pabora mo cocraBnenuto pedepara-o03opa. PeuensupoBanue. CTpykTypa penieHsuu. Mojenb THUIIOBOM
penien3uu. OnieHouHast yacThb pereH3nn. Crnenudurka cocTaBICHNs aHATUTUYECKOTO 0030pa.

2.2. IlpaBuiia HanuMcaHHUsA HAYYHOH CcTATbU. TEXHOJIOTHS MOATOTOBKM HAYYHBIX MYOJIMKAIIMA:
MOATOTOBUTENbHBIN 3Tan (IUIaH HaAy4HOM MyOJMKaLKK); OCHOBHOM 3Tal (IIOCTaHOBKA MPOOJIEMBbl, THIIOTE3A,
TEOPETUYECKOE OOOCHOBAHUE, SKCIIEPUMEHTANIbHAS YacTb, PE3YJIbTAaThl HCCIEAOBAHUA); 3aKIIOUNUTEIbHBIN
sTan (BBIBOJBI M IEPCHEKTUBBI uccienoBaHus). OOIMe peKOMEeHJAuuu JUIsl MOATOTOBKMU IyOJIMKAlUU
CTaTb Ha UWHOCTPAaHHOM si3bIKe. BapuaHTbl TEKCTOBOTO TPEJCTABJICHUS HAy4YHBIX pe3yJlbTaTOB
(MoHOTpadus, cOOpHUK HAYUHBIX TPYAOB, MaTepualibl KOH(EPEHINH, PEPUHT, TE3UCHI T0KJIa10B, Hay4yHas
crathsi). Crpykrypa HayuyHoW ctaThu. Odopmienue HayuHod mnyOnukanuu. I[IpaBwma odopmiieHus
OT/AENBHBIX YacTed TEKCTOBOro matepuana (odopmiieHne OuOmmorpaduu, CHOCOK, COKpAIICHHE CIIOB,
TEKCTOBOTO OQOpMIIEHMs] TaONMIl M PHUCYHKOB, cxeM). TpebGoBaHMS K aBTOPCKMM TEKCTaM OpUTrHHAJIA.
Ananu3 onyOIMKOBaHHBIX cTaTel couckaresnei yueHoil cteneHu. COOTBETCTBUE TEMATHKU CTaThU HAy4HOU
cnenanbHocTH. Hayunas nHoBu3Ha. llens m mman coOctBeHHOW myOnmkanmu. OnpeneneHue Mecta
onyo0nukoBaHus. Pa3paboTka IutaHa-mpocrHeKkTa MyOJMKaluu C ONpEelNeIeHUEeM LeNnH, 3a7ad, HOBU3HBI U
MIPaKTUYECKON 3HAUUMOCTH. AHAJIN3 KypHAJIOB JJIsl OTPE/IeNICHUsI MecTa IMyOJIMKaIlK: BbISIBJICHUE SIIEPHBIX
KypHaJIOB, 3akoH bpendopna, unnekc uutupoBanus Xupiia.

Pazoen 3. Kyremypa nayunoii MOHO0102U4eCKOU U OUAI02UYECKOIL peUl.

3.1. IIpaBuiia MOArOTOBKH HAYYHOro AokJana. OTInyuTeNbHblE 0COOEHHOCTH 3BYydYalllel peuu.
3aKoHbI COBpEMEHHON pUTOpUKU. TpeboBaHUs K MOATOTOBKE MyOJIMYHOTO BBICTYILJICHUS] B 3aBUCUMOCTH OT
Lenu BbICTYIUIEHUs. JKaHpbl HaydyHON YCTHOM MOHOJIOTMYECKON (MH(OPMAaLMOHHOW peuH): cooOlleHue,
pedepaTuBHOE COOOIIECHHE, JICKITUS, TOKIaA. Pa3HOBUIHOCTH TOKIAA0B, O0BEM U COOIIOCHUE PETrJIAMEHTA.
DTanbl TOATOTOBKM HAYYHBIX JOKJIAA0B (BHIOOP TEMBI, MOJ0OpP MaTEpHANIOB, IJIaH BBICTYIUICHHS, padoTa
HaJ TEKCTOM, O(opmiieHHE MaTepualoB Jis YCTHOTO IpEACTaBJIEHUS, MOJArOTOBKAa K BBICTYILICHUIO).
OcHoBHblE OIIMOKM IMPU HANMMCAHWU JOKJIAJOB Ha HaydyHyl KoH(epeHuuio. IlpaBuia BbICTyIIEHHH C
Ipe3eHTalel Ha 3aluTe KBaTU(PUKAMOHHBIX padOT U HAyYHbIX KOH(EPEHIUX.

3.2. OcHOBHBIC TPeOOBAaHUA K BEACHHIO HAYYHOM AMCKYcCHM. JKaHpPBI IUMaIOru4ecKoM yCTHOMU
Hay4yHOUM peum: mpecc-KoH(GEpeHLUs Kak OJMH M3 CIOCOOOB MOJydYeHHs HMHpopMaluu, HaydyHas Oecena,
HayyHas auckyccusi. OcoOeHHOCTH akaaeMudeckoro stukera. O mpupoje MOAIMHHOIO (IPOAYKTHBHOIO)
cnopa. Kynbrypa cnopa/muckyccuu: —oOmpelelieHue IMpeaMeTa  CHopa, IOBEJCHHE IOJEMHUCTOB,
YBa)XKUTEJIbHOE OTHOIIEHHE K ONMNOHEHTY. [IpaBuna yOexaeHus ONMOHEHTa: yOeXJeHue U apryMeHTalus,
OCHOBHBIE BUJIbl apT'yMEHTOB, CTPYKTYpa J0Ka3aTeJIbCTBA, MOJEMHUUYECKUE IPUEMBI, HCKYCCTBO OTBEYaTh HA
Bonpockl. OCHOBHbIE CTpaTeruu M TaKTUKW BEAEHUS HAaydyHbIX auckyccuil. IloaroroBka k nuckyccuu u
pedeBoe MOBEIECHNE KaXA0r0 YYaCTHHUKA.

4. O6beM yueOHOM 1 CHMILIMHBI

Buo yueonoii pabomur Obnem AHCHHILIHHEL
3E Akan. 4. Actp. u.
O0masi TPya0eMKOCTh JAUCHMIUIMHBI MO Yy4eOHOMY 3 108 81
IUIAHY
Konraktnas pa6ora (KP): 0,94 34,2 25,5
Jlexuuu (JIek) 0,47 17 12,75
[TpaxTueckue 3anstus (113) 0,47 17 12,75
CamocrositesbHas padora (CP): 2,06 73,8 55,5
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 73,8 55,35
2,06
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Bua koHTpoJasn: 3auér
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6. TPEBOBAHMUS K YCJIOBUAM PEAJIMZAIIUU TIPOT'PAMMBbBI MAT'HCTPATYPbBI

6.1 Odwecucremusblie TpedboBanus k peaausanuu OOII marucrparypsol

YHUBepCcUTET pacrojaraer Ha IpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAaHUU MaTepUajbHO-
TEXHUYECKUM oOecriedeHrneM oO0pa30BaTeNbHON AESITeNbHOCTH (MOMEUIEHUSIMU U OO0OpYJOBaHUEM) JUIS
peanuzanuu OOII MmarucTpatypsl.

YHuUBepcUTET pacrnojaraer Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUM MaTepuaibHO-
TEXHUYECKUM oOecredeHrueM oO0pa30BaTeNbHON AEATEeIbHOCTH (MOMEHICHUSMH W O00O0pYIOBaHHEM) s
peasiMzauuu mOporpamMmbl  Maructparypel mo brmoky 1 «ducuumiauasl  (Monxynu)» u  broky 3
«["ocynapcTBeHHas UTOroBasi aTTECTALU» B COOTBETCTBUU C YUEOHBIM IJIAHOM.

Kaxnpiii oOywaromuiics B T€YeHHE BCEro nepuojaa oOydeHHs 00ecredrBaeTCsl MHAWBHyaIbHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEIbHON Cpelle YHHUBEpPCUTETA.
OnekTpoHHas  WH(OPMAIMOHHO-OOpa3oBaTeNbHAsT  cpeda  OOecredyrBaeT  BO3MOXHOCTh  JOCTYIa
oOyuarouierocs u3 Jito00 TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTEepHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAS CPe/la YHUBEPCUTETA 00ECIICYNBACT:

— JOCTYIl K yuyeOHBbIM IIaHaMm, pabo4yuM IMporpaMMaM TUCHUIUIMH (MOJIYNel), MpakTHK, 3JIE€KTPOHHBIM
yueOHBIM H3JaHUSIM U DJIEKTPOHHBIM OOpa30BaTeIbHBIM pPECypcaM, YKa3aHHbIM B paOouux Mporpammax
JTUCLUMIUINH (MOJYJEN), IPAKTHK;

— (popMupoBaHUE MEKTPOHHOTO MOPTPOINO 0OYJAIOMIETOCS, B TOM YHCJIE COXPAHEHHUE €ro padoT U OIEHOK
3a 3TH paboThI;

— (ukcanuio xoja 00pa3oBaTEILHOIO MpoLecca, Pe3yabTaTOB MPOMEKYTOYHON aTTeCTallul U Pe3ysbTaToB
ocBoenuss OOII maructpatypsl;

— TNpOBEICHHE Y4YEOHBIX 3aHITHM, MPOLELYp OLEHKH pe3ylIbTaToOB OOYyYeHHUs, peaau3alus KOTOPBIX
MpelyCMOTpEHA C IPUMEHEHHUEM AIEKTPOHHOTO 00yUeHUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH;
— B3aUMOJICHCTBUE MEXIY YJYaCTHHUKAMHU 00pa30BaTeIbHOrO MPOIECCa, B TOM UYMCIE CUHXPOHHOE M (WIIN)
ACMHXPOHHOE B3aMMO/IEUCTBUS MTOCpeACcTBOM ceTH « HTepHeT.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAIMOHHO-00pa30BaTENbHON cpenbl olecneunBaeTcs
COOTBETCTBYIOIIUMHU CPEACTBAMU HH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH W KBalu(uKauuen
pabOTHUKOB, €€  HUCHOJB3YIOIIUX M  [ojajepkuBaomux. @OYHKIMOHUPOBAHME  DJIEKTPOHHOM
MH(POPMAITMOHHO-00pa30BaATEIBLHOM CPEIbl COOTBETCTBYET 3aKOHOATENLCTBY Poccuiickoit deneparumu.

CpenHero1oBoe 4ucio MyOJIMKaIMil HayqyHO-IIeJarornueckux pabOTHUKOB YHUBEPCUTETA 3a EPUOJ
peannzauuu OOII maructpatyps! B pacuere Ha 100 HayyHO-Iearornyeckux pabOTHUKOB (B IPUBEICHHBIX
K LEJOYHUCIIEHHBIM 3HAYEHHUSIM CTAaBOK) COCTAaBJISIET HE MEHee 2 B KypHallaxX, MHICKCHUPYEMBIX B 0azax
nanHblx Web of Science mnu Scopus, nin He MeHee 20 B ’KypHanax, HHJeKcupyeMblx B Poccuiickom
MHJIEKCE HAYYHOI'O LIUTUPOBAHUSL.

6.2 TpeOoBanus k MaTepuajibHO-TexXHUYeckoMy oOecniedyenno OOII marucrparypsl

MarepuanbHO-TeXHHUECKas: 0a3a yHUBEPCUTETa COOTBETCTBYET JCHCTBYIOIIUM IPOTHUBOIIOKAPHBIM
MpaBHJaM M HOpMaM M 00ecIieurBaeT MPOBEACHUE BCEX BUJOB TUCIUIUTMHAPHON M MEXIUCIUTUIMHAPHON
MOJTOTOBKH, IMPAKTHYECKOW M HAyYHO-MCCIIEAOBATEIBCKOW pabOTHl OOYYaIOMIMXCS, IMPETyCMOTPEHHBIX
y4€OHBIM IJIAHOM.

[lepeyeHp MaTepUaNTBHO-TEXHUIECKOTO OOECIICUCHUS BKIIIOYACT: JICKIHOHHBIE y4eOHBIC ayTUTOPHH
(o6opynoBaHHbIE BUJICOTTPOCKITHOHHBIM 000pyI0BaHUEM TUISt TIPE3CHTAIHIH, cpeacTBaMu
3BYKOBOCIIPOM3BEJICHHS, JKPAaHOM, M HMEIONIME BBIXOJ B VIHTEpHET), MOMEIIEHHs Uil POBEICHHS
CEMUHAPCKUX U NPAKTHUECKUX 3aHATHI (000pyAoBaHHbIE yueOHOW MeOenpio), OMOIMOTEKY (MMEIOIIYIO
paboune KOMIIBIOTEpHBIE MeCTa Ui OOYYalOmIMXCsl [0 MpPOTpaMMe MAaruCTpaTypbl, OCHAICHHBIE
KOMIBIOTEpAaMH C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B MHTepHeT), 1abopaTtopuu, OCHAIICHHBIE
COBPEMEHHBIM OOOPY/ZIOBAaHUEM ISl BBITIOJTHEHUS HAyYHO-HCCIEIOBATEIBCKONH pabOThI, KOMITBIOTEPHEIE
kiaccel. [Ipn Bcnoap30BaHUM JIEKTPOHHBIX U3AAHUH YHHBEPCUTET 00ECHEUNBAET KaX/I0TO 00yJaromerocs
BO BpEMs CaMOCTOSTEIBHOW IMOJTOTOBKH pPadOYMM MECTOM B KOMITBIOTEPHOM KIJIACCE C BBIXOJIOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCTBHIO H3y9aeMbIX JUCIUILINH.

84



[lomemienus npeacTaBiSIIOT cOOOW ydyeOHble ayAUTOPUM JUIS MPOBEICHUS Y4eOHBIX 3aHSATHUH,
MPEIyCMOTPEHHBIX MPOrpaMMOIl MarucTpaTypbl, OCHAIllEHHblE OOOpYIOBAaHUEM U TEXHUYECKUMHU
cpeacTBaMu 0Oy4eHHsl, COCTaB KOTOPBIX OIpeAesseTcs] B paboyuX MporpaMMax AUCHUILINH (MOyelt).

MarepuanbHo-Texuuueckoe odecrnieuenue OOII marucTparypsl BKIHOYaET:
6.2.1 QOobopyoosanue, HeodX00uMoe 6 0OPA306aMENbLHOM NPOYECCE

Obopydosanue Oni NOAYYeHUs MOHOKPUCMANIUYECKUX,  NOTUKPUCMATTIUYECKUX,  CMEKISAHHbLX,
Kepamuieckux Mamepuanos u moHKONJIEeHOYHbIX CMPYKMYP:

BricokoTeMnepaTypHble Meud IIAXTHOTO U LMJIMHAPUYECKOTO (OJHO30HHBIE U JABYX30HHBIE) THUIIOB,
OCHAILEHHBbIE NPOrPaMMHUPYEMBIMH  CHUCTEMaMH  aBTOMATHYECKOIO  PETYJIMPOBAaHUS  TeMIEepaTyphbl
«Tepmonat-14» u «Tepmonar-16»;

VYcTaHoBKM ISl BBIpAIIMBaHUs MOHOKpHCTAIOB MeroaoMm Yoxpanbckoro (MKAH), meromom
bpumxmena (Penmer-2) MonepHU3UpOBaHHBIC , TTO3BOJISIONIUM KOHTPOJIUPOBATH ApO-Ta30Byl0 aTtMochepy
B POCTOBOM Kamepe;

VY cTaHOBKM BaKyyMHO-TEPMUYECKOTO HAINbUIEHUS (PE3UCTUBHBIN HarpeB, MarHeTpPOHHOE paclbUICHHE),
MOJIEpHU3HUPOBAHHbIE JUI1 HANbUIEHWS MHOTOCJIOMHBIX HAHOPAa3MEpPHBIX CTPYKTYp Ha OCHOBE
HEOPraHMYECKUX U OPraHUYeCKUX MOJIYIIPOBOJAHUKOBBIX U JTFOMUHECIIEHIITHBIX MaTepUaOB.

Kommnekc oO6opynoBaHusi s TNPUTOTOBJICHHUS U KOMIIAKTHPOBAHUS IIUXTHI: 3JIEKTPOHHBIE
aQHAJIMTUYECKUE BECHI, TUJPABIUYECKUHN Mpecc ¢ ycuiueMm Ao 50 T., HeoOXonuMas XUMUYecKas MOocyza,
MeJbHUIIA IapoBas 1adopaTopHas, a TaKKe MJIaTUHOBbIE TUTJIM.

BoiTskHble 1IKagbl, BECHl TEXHUYECKHE M aHAIUTHUYECKHUE, CYLIWIbHbIE HIKa(bl, YJIbTPa3BYKOBBIE
BAaHHBI, YCTAHOBKH JIJIS1 PE€3KH, LUTM(POBKYU U MOJIUPOBKU KPUCTAIIIOB U CTEKOJL.

ObopyoosaHue 051 AHAIU3A NPUMECHO20 COCMABA MAMEPUATLOB.

Macc-cnekrpomerp ¢ MHAYKTUBHO cBszaHHOU 11azmoit NexION 300D (Perkin Elmer) ¢ cucremamu
BBICOKOUHCTOTO BCKPBITHS MPOO ¢ TOMOIIbI0 MUKPOBOJIHOBOTO ¥ TEPMUYECKOTO aBTOKJIABUPOBAHUSI.

BTopuuHO-HOHHBIH  Macc-CHEKTPOMETP C  BPEMS-NIPOJIETHBIM  Macc-aHanu3zaropoM  MiniSIMS
(MILLBROOK Ltd.)

Obopyoosarue 0151 NpoBedeHUsi CHEKMPATbHBIX UCCTe008AHUIL:

Crnexrpodoromerp UNICO 2800 (190-1100 uMm);

HNK-®ypre cnexkrpomerp Tensor-27 (Bruker GmbH).

Crnexrpodoromerpudeckuii komrmuiekc Ocean Optics, B cocTtaBe 2 cneKTpodOTOMETPOB BHUIUMOTO
Uana3oHa, paMaHoBCKOTO crnekrpomerpa (200-2000 cm-1) ¢ Bo3Oyx)maromM u3JIydeHHeMm 785 HM,
cunektpomerpa OmwkHero MK nmanazona NIR Quest (700-1750 HM), ¢ uHTerpupyrommmu chepamu u
ONTOBOJIOKOHHBIMU ~ COEIUHUTEIIbHBIMU  KaOENIsiMU, CBETOJUOJHBIMM U  JIa3€pHBIMH  HCTOYHUKAMHU
BO30YX/IeHHs B quamnazone 257- 978 Hm.

Kommnekc oOopynoBaHus Uil MPOBEACHMUSI MCCIEAOBAHUN  CIEKTPAJIbHO-TIOMUHECHEHTHBIX
xapaktepuctuk  Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoil aHamn3a KWHETHKH 3aTyXaHHs
JIFOMUHECUEHIIUN

ObopynoBaHue Ui UCCleA0BaHUs 00pa3l0B METOIaMU CKaHUPYIOIIEN 3JIEKTPOHHON MUKPOCKOIIUU U
peHTrenocnekTpaibHoro Mukpoananuza — VEGA-3 LUMO (Tesla Inc.) u INCA Energy 3-D MAX ( Oxford
Instruments).

OO6opynoBanue i UCCaeAOBaHUs 00pa3IOB METOIaMU ONITHYECKON MUKpockonuu Stereo Discovery
V.12 (Carl Zeiss), onruueckue MuUKpockomnbl: mnossgpuzanuonnsie (MWH-8, TIlomam P-111),
Metamorpadudeckue, narepdepenunonnsiii MUN-4, nonspuckon [IKC-500, ctonmuku @egoposa, CTOIUKH
JlonouHukoBa; peppakTOMETPhI KUJIKOCTHBIE U T€0JIOTHYECKUE, HAOOPbI HMMEPCUOHHBIX KUAKOCTEH.

O6opynoBaHue AJisl UCCIEI0BaHUS 00pa3lioB PEHTIeHOAU(PPAKIMOHHBIMUA METOIAMU — JU(PPAKTOMETP
Equinox 2000 (Inel Corp.).

Obopydosanue Onsi  UCCIe008AHUS MEXAHUYECKUX, IJNeKMPUYEeCKUX U MASHUMHbIX — CBOUCMS
Mamepuanos:

Hunatomerp boTBuHKMHBA (KBapleBslil), MukpoTBepaomep [IMT-3, depporpad, xapakrepeorpad,
U3MepUTENbHOE 000pYJOBaHHUE Ul OLICHKH 3JIEKTPO(U3NUECKUX XapaKTEPUCTHK MAaTepHalloB, TEPAOMMETP
(E6-13), usmepurens L, C, R uudposoit E7-12.

6.2.2 Yueono-naznaounvie nocoous:
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KoMmekTsl 1u1akatoB K JIEKIMOHHBIM Kypcam; HaOopbl 00pa3lioB MOHOKPHUCTAIUIOB, JIa3€pHBIX
MaTepUajIoB, MOJYINPOBOJHUKOB, MHUHEpAJOB; IUIAKAThl THUIOBBIX 4YepTeKed 000pyaoBaHMs. AJIBOOMBI
PEHTT€HOTpaMM HEOPraHMYEeCKMX MAaTepHalioB, JEpUBATOIpPaMM CHCTEM C O0Opa30BaHUEM TBEPHAbIX
pacTBOpPOB, KPUBBIX M3MEHEHMSI MAacChl IPU HAarpeBaHUU CHUCTEM C Pa3JIOKEHHUEM KpUCTANIOTHUAPATOB U
CJIOKHBIX COECIMHEHHUN.

6.2.3 Komnviomepvl,  UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE  CcemU,  ANNAPamHo-
npozpamMmHble U ayouoGu3yaibHvle cpeocmaea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE npourpsiBarensiMu CD u DVD, npuntepamu u
[IPOrPaMMHBIMU  CPEACTBAMM, NPOEKTOPbI, SKpPaHbl; ayAUTOPHUH CO CTALMOHAPHBIMU KOMIUIEKCAMHU
oToOpaxeHus: uHGopmanuu; LudpoBas Kamepa K ONTHUYECKOMY MHUKPOCKOIy; LHH(poBOil (oToanmapar;
KOINMPOBAJIBHBIA ammapaT; oOopyloBaHUE [UIsl MPOBEACHUS DSJIEKTPOHHOTO OOy4YeHUS U peanu3aluu
JIUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, JIOKaIbHAs CETh C BBIX0JI0M B MHTEpHET.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 0OPA306AMENILHBIE U UHPOPMAUUOHHDLE PeCypChl:

NupopmaniioHHO-METOIMYECKHE MaTepualbl: ydyeOHble MOCOOMS MO JUCIUIUIMHAM BapHaTUBHOMN
4acTU MPOTPaMMbl; METOJAMUYECKHNE PEKOMEHJALMU K MPAKTUYECKUM 3aHSITHUAM; pa3laTOUHBIM MarepHal K
JEKUMOHHBIM KypcaM; OJJIEKTPOHHbIE Yy4eOHble W3JaHUs, JJIEKTPOHHbIE 00pa30BaTENIbHBIE PECYPCHI:
KadenpanbHble OMOMMOTEKU SJIEKTPOHHBIX U3JaHUN MO AMCLUUILIMHAM BAPUATUBHOW YacTH; 3JIEKTPOHHBIE
Mpe3eHTallM K pasjenaM JIeKIIMOHHBIX KypcOB; y4eOHO-MeToaudeckue pa3paboTku Kadeapsl B
AJIEKTPOHHOM BUJE; y4deOHble (QUIBMBI K pas3fesaM IUCUUIUIMH; COOPHHKH TEXHOJOTHYECKHUX CXEM,
OyKJIeThl M KaTajoru oO0OpyJOBaHMs; CIPaBOYHbIE MaTepHUajbl B IEYATHOM M 3JIEKTPOHHOM BHJE IIO
CTPOEHHUIO M CBOMCTBAM HEOPraHMYECKUX BEIIECTB; 3JIEKTPOHHAs KapTOTEKa I0 PEHTreHo(dazoBoMy
aHaJIM3y; JIEKTPOHHAs KapTOTeKa MO ()a30BbIM JAUarpaMMaM COCTOSHUSL COCTUHEHU.

[Tomemienus uisi caMOCTOSITENILHOM pabOThl 00YJarOIIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOMW ¢
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obecrneueHbl JOCTYIIOM B  3JIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieyeH  HEOOXOJMMBIM  KOMIUIEKTOM  JIMIEH3UMOHHOIO M CBOOOJHO
pacrpoCcTpaHsaeMOro POrpaMMHOI0 00ECIICUEHMS, 6 MOM YUCTIe OMeUeC8EHHO20 NPOU3600cmea (COCTaB
ompezensercs B paboyux MporpamMmax JAUCUUIUIMH (Moayled) u noonexcum O00OHOGIEHUIO npu
HeoOXxooumocmu).

[Ipn wucnonb3oBaHUM B 00pa30BaTEIbHOM MPOIECCE IMEYATHBIX U3JIaHUI, B YHHUBEPCUTETE
chopMupoBaH OMONMOTEUHBIN (OHJ, YKOMIUIEKTOBAaHHBIM MEYaTHBIMU U3JIAaHUSIMU U3 pacueTra HE MEHee
0,25 sKk3emIuIsipa KaxJ0ro U3 MU3JaHUM, YKa3aHHBIX B pabouyMxX MOporpaMMax IUCHUIUIMH (MoJysen),
IporpaMMax IpakTUK, Ha OJHOro oOywarouierocs M3 4YWCia JIML, OJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOILYIO IUCHUIUIMHY (MOJIYJIb), MPOXOIALUINX COOTBETCTBYIOILYIO IPAKTHKY.

OO6yuatomumcsi obecrieueH A0CTyn (YOJICHHBIA TTOCTYI), 6 MOM 4Yucie 6 Cayuae NpUMeHeHUs
INEKMPOHHO20  O00YHEeHUA, OUCMAHUUOHHBIX O00PA306AMENILHBIX MEXHON02UI, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMHQOPMALIMOHHBIM CIPaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboyux MporpaMMax AUCHUIUIMH (MOAYNeW) U MOMJIEKHUT OOHOBIEHHIO (IIpH
HEOOXOUMOCTH).

OOyuvaromuecs U3 4YHclia HMHBAJIWIOB W JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
o0OecrieunBarOTCsl MEYaTHBIMU U (WIM) 3JEKTPOHHBIMU OO0pa30BaTeIbHBIMU pecypcaMu B (opMax,
a/1IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jliia peanu3anuy OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbl MOATOTOBKH MAarucTpOB HCIOJb3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOM, HAy4YHOMH, MEePHOJUYECKON HaydHO-TEXHHYECKOW JUTepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u xadenp, yqdacTBYIOIIUX B
peayin3aiuy NporpaMMmal.

NudopmanronHo-6ubnuoreunsiii  uentp PXTY  wum. . M. MengeneeBa obecrnieunBaer
MH(OPMALUOHHYIO MOJJIEPIKKY peanzanuu IPOrpPaMMBbl, COJICHCTBYET MOJATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX ~ CIEIUAIMCTOB, COBEPLIEHCTBOBAHMIO Y4e€OHOro Ipoliecca, HaydHO-
UCCIIEIOBATEIbCKOW  PalbOThI, CIOCOOCTBYET pPAa3BUTUIO NPOPECCHOHAIBHONW KYJIbTYphl —OyIyllero
CHeIHaJINCTA.

UBL] yauBepcuteTa obecrmeunBaeT OOydYaArOMIMXCS OCHOBHOW Y4eOHOM, yueOHO-METOJIUYECKOW W
Hay4yHOU nuTepaTypoi, HEOOXOAUMOM Ui pealu3aluyd U KaueCTBEHHOTO OCBOEHMSI OOy4arOUIUMHCS IO
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porpaMMe MarucTpaTypsl 00pa3oBaTENbHOIO MpoIlecca MO0 BCEM AMCIHHUIUIMHAM, NOpakTtukam u [WA
OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMbl MOATOTOBKH MarucTpoB.

O6mmit 00beM MHOTOOTpacneBoro Gpouna UBL] cocraBser 1 716 243 ok3.

@®oHJ yueOHON U yuyeOHO-METOMYECKON JIUTEepaTypbl YKOMIUIEKTOBAH MEYaTHBIMU M3JaHUSIMU U3
pacyera He MeHee 0,25 3K3eMIUISIPOB KaXJOro0 W3 W3JaHUW OCHOBHOM JIMTEPATyphbl, NEPEUYHUCICHHON B
pabouux mporpamMmax JUCHUIUIUH (MOMIysel), MpakThK, U He MeHee (0,25 IK3eMIUIAPOB JOMOJHUTEIbHON
auTepaTypsl Ha 1 oOydaromuxcs.

@®OoHJl JOMOJHUTEIBHONW JIMTEpaTyphl BKIIOYAET MOMUMO Yy4eOHOHM mauTepaTypbl O(uUIMalbHbIE,
CIpaBOYHO-OMOMMOTpadruecKue, CriennalIn3upOBaHHbIE OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPHOTUICCKUE U
nH(}OpPMAaLlMOHHBIE U3/IaHUS.

NudopmanroHHO-0MOIMOTEUHBIN IEHTP 00€CTIEUnBACT CaMOCTOSITEIBHYIO Pad0Ty 00yJaromuXcs B
YUTAJBHBIX 3ajaX, MPEIOCTAaBIISIS IMIMPOKUN BBIOOP JUTEPATyphbl MO aKTyaJbHBIM HAIPABJICHUAM, a TaKkKe
ofOecrieunBaeT JOCTYH K HpodecCHOHATbHBIM 0a3aM JaHHBIX, HH(QOPMAILMOHHBIM, CIPAaBOYHBIM U
MTOMCKOBBIM CUCTEMAaM.

Kaxnprit oOydaromuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW HMMeEETCS
noctyn K cetu MHTepHeT, K 3neKTpoHHO-0nbnmuoTteunoit cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3auyYHbIE W3/IaHUs 110 OCHOBHBIM M3y4aeMbIM AMCLUUILIMHAM U CPOPMHUpPOBAaHA IO COTJIACOBAHUIO C

paBooOIaaTEISIMU y4eOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.
Jlisg Oojiee MOJHOTO M ONEPAaTUBHOIO CIPAaBOYHO-OMOIMOrpaguueckoro M HHMOPMAIOHHOTO
obcnyxuBanus B b1l peanuzoBana TeXHOJIOTHS AIEKTPOHHON JOCTABKU JOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAaIlHOHHBIE pecypchl, HCI0JIb3yeMble B Mpolecce 00yueHust

JIeKTPOHHBbII
pecypc

PexBHU3UTHI 10r0BOpa
(HOMep, 1aTa 3aKJIOYEHUS, CPOK
JleficTBUA), CCHIJIKA HA callT
IBC, cymma norosopa,
KOJIMYeCTBO KJIKYeil

XapakTepucTUKa OM0JIMOTEYHOT 0
(¢ponna, nocryn Kk KoTOpomMy
NPeI0CTABIACTCH 10r0BOPOM

1 | DnekTpoHHO-

[IpuHauIe)KHOCTD — CTOPOHHSA

Ne 33.03-P-3.1-2173/2020
CymmMma moroBopa — 747 661-28
C 26.09.2020 o 25.09.2021

Ccruika Ha cait ObC —
http://e.lanbook.com

KonuuecTBo kitoueit - 1OCTyI Jyist
3apEruCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite OBC.

Konnexknun: «Xumusy - n3g-sa HOT,

OoubnroTeyHas PexBuzutel norosopa — OO0 «Xumus» - uza-sa Jlaboparopus 3HaHUH,
cuctema (9bC) «M3parenscTBO «JlaHb) «Xumus» - n3a-sa «JIAHby, «Xumusy»-
«JTAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHanbHbIN

HCCIEA0BATENbCKUN TEXHOJIOTHYECKUI
YHUBEPCUTET), «XUMU» - U3/1-Ba
OU3MATIIUNT», «1udopmarukay - u3a-
Ba «JIAHb», «Mupopmaruxa»-
HanmonaneHbiit OTKpBITHIN YHUBEPCUTET
«HTYUT», «<HKEHEPHO-TEXHUYECKHUE
HayKm» - u3a-Ba «JIAHDb»,
«Teoperndeckast MexaHuKa» - U3/1-Ba
«JIAHb», DxoHOMMKA U MEHEIKMEHT) -
n3n-Ba JlamkoB u K., a Takke OTAeIbHBIE
U3J1aHusl B COOTBETCTBUU ¢ JloroBopom.
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DNEeKTPOHHO -

[IpunHannexxHOCTh — COOCTBEHHAs

DNEeKTPOHHBIE BEPCUU YU€OHBIX U

OoubnroTeyHas PXTY. Hay4HbIX U3JaHui aBTopoB PXTVY
cuctema UBI] o Bcem OOIL.
PXTY um. Ccpuika Ha caiit ObC —
.. .MenneneeBa | http:/lib.muctr.ru/
(na 6aze AUBC
«HpOucy) JlocTyn juis moJib30BaTeen
PXTYVY ¢ moboro kommproTepa
Nudopmannonno | IlpunaniexxHOCTb CTOPOHHSS. DnexTpoHHas 6U0IMOTEKa HOPMATUBHO-
-CIIpaBOYHAs PexBusutel kouTpakta — OO0 TexHuueckux usganuit. Conepxut dosee
cucremMa «MHOOPMIITPOEKT-LenTp» 40000 HaMOHAIBHBIX CTAHIAPTOB U JIp.
«TEXOKCIIEPT HTJ
» «Hopwmsl, Kontpakr ot 23.11.2020
MpaBuia, No 84-118DA/2020
CTaHIapThl
Poccumy. CymmMma noroBopa — 887 600-04
C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KommuecTto ximtoueit — 10
JIMLEH3UH + JIOKaIbHBIA TOCTYI C
komnbroTepoB MBI,
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbl 31€KTPOHHBIE BEPCUH
o6ubnuoreka PexBusutel norosopa — ®PI'bY nuccepranuil Poccuiickon
JccepTaruit PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roga — no cneuuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHUYECKUE HAYKHY,
«tOpugnueckue Haykn»,
CymmMma noroBopa — 398 840-00 «Ilemarornvyeckue HayKn»
«IIcuxonornyeckue HaAyKm»;
C 23.04.2021 o 22.04.2022 ¢ 2004 rona - o BceM CIEIAAILHOCTSIM,
KpoMe MeMIUHBI U (hapMalny;
Ccruika na caiit ObC — ¢ 2007 rona - mo BceM CIEIUAILHOCTSM,
http://diss.rsl.ru BKJTFOYAsi pabOTHI IO METUIIUHE U
bapmanuu.
KomnuecTto ximrouent — 10
JnuueH3ul + pacnevarka B MBI
b1 BUHUTHU [IpuHauIe)KHOCTD — CTOPOHHSA Kpynneiimas B Poccun 6a3 qaHHbIX 110
PAH PexBusutel norosopa- BUHUTH | ecrecTBeHHBIM, TOUYHBIM U TEXHUYECKUM

PAH
Horosop ot 20.04.2021
Ne 33.03-P-3.1-3273/2021

Cymma norosopa - 100 000-00
C 20.04.2021 mo 19.04.2022

CchlIKa Ha CalT —
http://www.viniti.ru/

KomnnuectBo xiroueii —

HaykaM. Bxmrouaet matepuanst P2K
(Pedeparusnoro xypnana) BUHUTU ¢
1981 r. O6muit 06pem BJ1 — 6omee 28
MJIH. TOKyMEHTOB
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JIOKAJIbHBIN JOCTYII JUIs
noJsib3oBareneit PXTY B UBILL
PXTY.

Hayuno-
JIEKTPOHHAS
onbmmoTeka
«eLibrary.ru»

[TpuHaAIEKHOCT — CTOPOHHSS
PexBu3uTel norosopa —

00O Hayynast 3neKTpoHHas
oubimnorexa,

Horosop ot 21.12.2020

Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://elibrary.ru

KonmuecTBo kimtouel — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHBIA TOCTYII ITOCTE
IIEPCOHAIBHON PETHCTPALH HA
caifte HOb.

Hayunas snexkrponHas Oubnuoreka
eLIBRARY.RU — 310 xpynueimmit
poccuiickuii HUHPOPMAITMOHHO-
AHATTMTHYECKHUH MOPTAN B 00JIACTH HAYKH,
TEXHOJIOTUH, MEAUIIUHBI U 00pa30BaHMS,
coJiepKamuil pedepaTsl U MOJIHBIC TEKCTHI
0osee 29 MJTH HaAY4HBIX CTaTeH U
myOJIMKaIuii, B TOM YHCIIE SJIEKTPOHHBIC
Bepcuu Oosiee S600 pocCcUCKUX HAYYIHO-
TEXHUYECKUX JKYPHAIIOB.

CnpaBouHo- [IpuHaIe:)XHOCTh — CTOPOHHSIS CripaBo4HO-TIpaBOBasi CUCTEMA 110
MpaBoBas KonTtpaxkr ot 15.12 2020 3aKOHOJIaTeNbCcTBY Poccuiickon
cucrema Ne 93-133D2A/2020 denepanui.
«KoHcynbTanT+H»

Cymma xoHTpakrta 965 923-20

C 01.01.2021 mo 31.12.2021

Ccplika Ha CalT —

http://www.consultant.ru/

KommuecTto ximrouent — 50

I10JIb30BATEIBCKUX JTULEH3HUN 110

IP-anpecam.
CnpaBouHo- [IpuHaIe:)XKHOCTh — CTOPOHHSIS ["apanT — cipaBOYHO-TIpaBOBAasi CUCTEMA
IIpaBOBas KonTpakr ot 24.11 2020 I10 3aKOHOaTeNnbCTBY Poccuiickon

cucrema ["apanT»

Ne 85-1132A/2020
Cymma xoHTpakta 664 356-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.garant.ru/

KonmuecTBo kimtouel — nocryn
1 rmoab3oBarene PXTY mo IP-
azpecaM HEOTrpaHUYECH

denepanuu.
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DNeKTPOHHO-
oubinoreyHast
cucTema
M3aTeIbLCTBA
«IOPAUT»

HpI/IHa)IJ'IC)KHOCTB — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma norosopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccpunka Ha calT — https://biblio-
online.ru/

KonnuecTBo kimrouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
camite OBC.

DneKkTpoHHas OMOIMOTEeKa BKITIOYAET
6onee 5000 HauMeHOBaHUI Y4€OHUKOB U
y4eOHBIX TOCOOMI 110 BCEM OTpacisiM
3HaHUM JJI BCEX YPOBHEHN
npodecCHoHaIBLHOTO 00pa30BaHMS

OT BEAYIIUX HAYIHBIX IIKOJI C
cobmoieHneM TpeOoBaHUN HOBBIX
®I'OCos.

DNEeKTPOHHO-
OonbmmoTeYHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «Ilonutexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CalT —
http://www.studentlibrary.ru

KonnuecTBo kimrouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
canite OBC.

KomrmuiexT nznanuii, BXoagmux B 6a3y
TAHHBIX «JIEKTPOHHAs OUOINOTEKA
Texunyeckoro BY3ay.

DNeKTPOHHO-
oubinoreyHast
cucTrema
«ZNANIUM.CO
M»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchlIKa Ha CaliT —
https://znanium.com/

KonmuecTBo Kitouen - 10CTym uist
3aperucTpUPOBAHHBIX

Komnekuust u3nanuii yaeOHUKOB U
y4eOHBIX TOCOOHI 10 pa3InYHbIM
OTpacisIM 3HAaHUH JJI BCEX YPOBHEU
podecCHoHANTBHOTO 00pa30BaHMUs.
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nosb3oBareneii PXTY ¢ mroboro
KOMITBIOTEpA.

N —

NudopmanrionHo
-aHAJUTHYECKas
cucTeMa Science
Index

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «HayuHas aneKTpoHHas
oubnroTeKa»

Horosop ot 26.02.2021

Ne SIO-364/2021/ 33.03-JI-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchlIKa Ha CaliT —
http://elibrary.ru

KommaecTBo kmroueit —
JIOKQJIbHBIN JOCTYIT JUIS
cotpynHukoB MBI,

CucremaTu3zanus, KOppeKTUPOBKa
npoduielt yuenoix PXTY u ynusepcutera
B LIEJIOM. AHAJIU3 MyOJIUKallMOHHOM
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.

WN3nareancTBO
Wiley

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
o1 07.07.2020 Ne 694

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CaliT —
http://onlinelibrary.wiley.com/

KonnuecTBo Kitoven - 1octyn ist
noJsis3oBarened PXTY no IP-
azpecaM HeorpanuudeH. Bo3moxkeH
YAAJIEHHbBIA TOCTYN MOCTE
VHJIMBUTyaJIbHOW PErUCTPALIUH.

Komnekuus )xypHajioB 110 BceM 001acTsim
3HaHUH, B TOM YHCJIE U3BECTHBIC KYPHAJIBI
110 XUMHH, MAaTEPUATIOBEICHUIO,
B3PBIBYATHIM BEIIECTBAM H JIP.

B o=

QUESTEL
ORBIT

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku + PODU)
Nudpopmanronnoe nuceMo POOU
o1 09.10.2020 Ne 1162

ORBIT gsnsiercs riio0anbLHBIM
OTIEPATHBHO OOHOBJISIEMBIM TATEHTHBIM
MOPTAJIOM, TIO3BOJISIIONITAM OCYIIECTBIISATh
MOMCK B MEPEYHE 3asBOK Ha MATEHTHI,
MIOJIy4YEHHBIX, NpUOIHU3uTeNbHO, 80-

91



C 01.01.2020 mo 31.12.2020

CchlIKa Ha CaliT —
https://orbit.com

KonnuecTBo kimtouel — nocryn
1 rmoab3oBarenet PXTY mo IP-
azpecaM HEOTPaHUYEH.

MAaTCHTHBIMHA YUYPCKIACHUAMUA B
Pa3JIMYHBIX CTpaHax MHUpa U
MpeaAOCTaBJICHHBIX I'PAHTOB.

C 01.01.2020 mo 31.12.2020

CchlIKa Ha CalT —

1 | American [IpuHauIe)KHOCTD — CTOPOHHSA Kosnexnus )xypHainoB 1o XUMHUH U
5 | Chemical Society | HarmonanpHas moanucka xumMudecko texnosiorun Core +

(Muno6puayku + PODU) u3natenberBa American Chemical Society

Nudopmannonnoe nuceMo POOU

oT 25.06.2020 Ne 637

C 01.01.2020 o 31.12.2020

Cchuika Ha callT —

http://www.acs.org/content/acs/en.

html

KonnuecTBo kimrouel — nocryn

Jutst moJib3oBatenet PXTY no IP-

ajzipecaM HEOrpaHUYEH.

Hacrpoiika ynanenHoro gocryna:

https://pubs.acs.org/page/remoteac

cess

1 | ba3a nanHbIX [IpuHauIe)KHOCTD — CTOPOHHSA CrpykTypHO-XUMHUYECKas 0a3a TaHHBIH

6 | Reaxys u Reaxys | HaunonanbHas noamnucka Reaxys BkiIto4aer B ce0si CTPYKTYPHYIO
Medicinal (Muno6puayku + PODIN) 0a3y IaHHBIX XUMHYECKUX COCTUHEHUN 1
Chemistry Nudopmanmonnoe nmuceMo PODHU | ux sxcnepruMeHTaIbHbIX CBOMUCTB,
Komnanun ot 10.07.2020 Ne 712 pedepaTuBHyIO 6a3y KYpHAJIbHBIX U
Elsevier MaTEeHTHBIX IMyOJIMKAIUi, 0a3y

C 01.01.2020 mo 31.12.2020 XMUMHMUYECKUX peakuuii ¢ pyHKuen
MIOCTPOEHHUSI IJIaHA CUHTE3A.

Cchuika Ha calT — Monyinb 6MOJIOTUYECKU aKTUBHBIX

https:// www.reaxys.com/ COeIMHEHMH, OMOJIOrMYECKUX MHUIIICHEH,
(hapMaKoJIOTHYECKIX CBOWCTB

KonnuecTBo kimtouen — nocryn XUMUYECKNX COeTMHEHUN Reaxys

g nonb3oBarenedt PXTY mo IP- | Medicinal Chemistry siBnsiercs

azpecaM HEOTPaHUYEH. KpymHeneil B Mupe 0a30il JaHHBIX.

VY najieHHbINA TOCTYI

(https://podpiska.rfbr.ru/storage/in

structions/elsevier _instructions.pdf

)

1 | Pecypcsl [IpuHaAJIeKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:

7 | MexxayHapoaHoi | HamumonanbHas noanucka WEB of SCIENCE — pedeparuBnas u
KOMIIaHUH (Muno6puayku + PODU) HayKOMeTpHuueckas 0aza JaHHbIX.
Clarivate Nupopmanronnoe nuceMo POOU | MEDLINE — pedeparuBHas 0aza faHHBIX
Analytics ot 07.07.2020 Ne 692 110 MEIUIUHE.
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http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOll &preferencesSaved=

KonnuecTBo kimtouel — nocryn
115 moawk3oBareneid PXTY o IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_03_
web of science remote access).

Abstracts Service

ot 25.06.2020 Ne 635
C 01.01.2020 o 31.12.2020

Cchuika Ha calT —
https://scifinder.cas.org

1 | DnekTpoHHbIE [IpuHaAIeKHOCTH — CTOPOHHSIS - [TosmHOTEKCTOBAS KOJUIEKIUS
8 | pecypcsl HannonaneHas noanucka AJIEKTPOHHBIX KYpHAJIOB  Springer 10
W3/1aTeIbCTBA (Muno6puayku + PODU) pas3nuuHbIM oTpacisMm 3HaHuit (2019 r.)
SpringerNature Nudpopmannonnoe nuceMo PO®U | http:/link.springer.com/
ot 17.07.2020 Ne 743 [TonHoTEKcTOBasT KOJUIEKLUSI >KYpHAaJIOB
(apxuB 1893-1945)
C 01.01.2020 mo 31.12.2020 http://link.springer.com/
- [TomHOTEKCTOBBIE 85  KYpHAJIOB
Ccpuika Ha calT Nature Publishing Group
http:/link.springer.com/ https://www.nature.com/siteindex/index.ht
ml
KonnuecTBo kimrouen — noctyn - Kosutekuust HaydyHBIX TPOTOKOJIOB
i nonb3oBarenedt PXTY no IP- | mo pa3nuuHbeiM oTpacisM 3HaHUM Springer
ajzipecaM HEOrpaHUYEH. Protocols
http://www.springerprotocols.com/
- Komnekuusi HaydHbIX MaTepHaioB
B o0macth  (QU3MYECKMX HAYK W
uHxuHUpuHra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/
- [TonHbIil AOCTYN K CTaTHUYECKUM U
JUHAMHYECKUM CIPABOYHBIM U3JIAHUSM
1o J1t000i Teme
- PedeparuBnas 06a3a maHHBIX TIO
YUCTOM W NPUKIAAHOW  MaTeMaTHKe
zbMATH http://zbmath.org/
- Nano Database
https://goo.gl/PdhJdo
[TonHoTekcToBas KOJUIEKIIHUS KHUT
U3/1aTeNNbCTBa SpringerNature o
paznuuHbIM  oTpacisaM 3HaHuit  (2019)
http:/link.springer.com
1 | ba3a nanHbIX [IpuHauIe)KHOCTD — CTOPOHHSA SciFinder = —  mHOHWCKOBBIE  cepBHC,
9 | SciFinder HanmonanpHas noamnucka obecreunBaroIIMii MHOTOACIEeKTHBIN
KOMIIaHUH (Muno6puayku + PODU) ITOUCK KaK o6ubnuorpaduueckoit
Chemical Nudopmannonnoe nuceMo POOU | unpopmanuu, Tak u uHGOpMauuum 1Mo

XUMHYECKUM peakuusaM, CTPYKTYPHBIM
COCIUHCHHUSAM M IIaTCHTaM. OcHoBHas
TeMaTHKa 0OLIMPHOTO ITIOMCKOBOT'O
MacCCHBa — XMMHUA, a TAKKC PAJ] CMCIKHBIX
JUCIUIIIINH, TaKuX KakK
MaTepHalOBEACHHUE, OMOXUMUS u
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KonnuecTBo kimtouel — nocryn
Ju1s moas3oBareneid PXTY mo IP-
azpecam U MepCOHAIBHOMN
pPEruCTpaIIvi.

OuoMequINHA, (bapmaxoJiorus,
XUMHYECKast TEXHOJIOT U, ¢bu3uka,
re0JIOTUsl, METAJUTYPrHUsl U ApYyrHe.

2 | Koymexuun [IpuHauIe)KHOCTD — CTOPOHHSA «Freedom Collection» — moJHOTEKCTOBAS
0 | uzgarenscTBa HanuonanpHas noamnucka KOJUIEKIIMSI ~ DJIGKTPOHHBIX  JKYpHAJOB
Elsevier na (Muno6puayku + PODI) m3narenscTBa  Elsevier mo  paznudyHbIM
mwiaropme Nudpopmanronnoe nuceMo PODU | oTpacisim 3HaHUM, BKIIOYAIOIIas HE MEHee
ScienceDirect o1 07.07.2020 Ne 772 2000  HauMEHOBAHHMM  BJIEKTPOHHBIX
KYpPHAJIOB.
C 01.01.2020 mo 31.12.2020 «Freedom Collection eBook collection» —
cogepxutr Oosmee 5 000 kumr mo 24
Ccpuika Ha callT — pa3IMYHbIM  OPEIMETHBIM  00JacTsIM
https://www.sciencedirect.com €CTECTBCHHBIX, TEXHUYSCKUX u
MEJUIIMHCKUX HayK.
KonnuecTBo kimtouel — nocryn Hoctyn k apxuBam 2015-2019 rr.
Jutst moJib3oBatenet PXTY no IP-
azpecam.
VY najieHHbINA TOCTYI
(https://podpiska.rtbr.ru/storage/in
structions/elsevier _instructions.pdf
).
2 | American [IpuHauIe)KHOCTD — CTOPOHHSA Kosnexnus )xypHaiaoB 110 TEXHHYECKUM U
2 | Institute of HannonaneHas noanucka €CTECTBEHHBIM HayKaM H37aTelIbCTBa
Physics (AIP) (Muno6puayku + PODU) AMEpUKaHCKOTO MHCTUTYTA (PU3UKU
WNudpopmanronnoe nuceMo PODOU | (AIP).
ot 19.10.2020 Ne 1188
C 01.01.2020 o 31.12.2020
Ccplika Ha callT —
http://scitation.aip.org
KonnuecTBo kimtouel — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.
Hacrpoiika ynanesHoro nocryna:
https://www.scitation.org/remote-
access
2 | Scopus [IpuHauIe)KHOCTD — CTOPOHHSA MynbTUANCUUITIMHAPHAS peepaTuBHas
3 HanmonanpHas noamnucka 1 HayKoMeTpuueckas 0a3a JaHHbIX

(Muno6puayku + PODU)
Nudopmanronnoe nuceMo POOU
o1 19.10.2020 Ne 1189

C 01.01.2020 o 31.12.2020

CchlIKa Ha CalT —
http://www.scopus.com.

KonmuecTBo kimtouel — nocryn
1 nmoab3oBarene PXTY mo IP-
aJpecaM HEOTrpaHUYEH.

m3marensctBa ELSEVIER
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VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier _instructions.pdf

).

Nudopmanronnoe nucemo POOU
ot 10.11.2020 Ne 1268

C01.01.2020 mo 31.12.2020
CchlIKa Ha CaliT —

http://search.proquest.com/disserta
tions?accountid=30373

KommyectBo ximroueii - mocty ams
noJsis3oBarenend PXTY no IP-
azipecaM HeoTrpaHHUEH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.pd

f)

2 | Royal Society of | IlpuHamiexHOCTh — CTOPOHHSS Komnekuust Brxirouwaer 44  KypHaia.
4 | Chemistry HammonansHas moammcka TemaTuka: oprannyeckas, aHaIuTHYECKas,
(Koponesckoe (Muno6puayku + PODI) dbuzmveckas XUMUS, OMOXUMUS,
XUMHYECKOE Nudopmanronnoe nuceMo PODU | snekTpoxuMus, XUMHUYECKUE TEXHOIOTHH.
00111eCcTBO) 01 20.10.2020 Ne 1196
C 01.01.2020 mo 31.12.2020
Ccpuika Ha CalT —
http://pubs.rsc.org
KonunuectBo kitoueit - noctyn st
nonb3oBarened PXTY mo IP-
ajzipecaM HEOrpaHUYEH.
Hacrpoiika ynaienHoro ngocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-access
2 | ProQuest [IpuHaIe:)XKHOCTh — CTOPOHHSIS baza nanueix ProQuest Dissertation &
5 | Dissertation and | HaunonanbHas noamnucka Theses Global (PQDT Global)
Theses Global (Muno6puayku + PODI) ABTOPHUTETHAs KOJUICKIUS U3 0ojiee 5 MIH.

3apyOeKHBIX AUCCEepTalnid, OoJiee
2,5 MJIH. U3 KOTOPBIX IPEJICTABIICHBI B
ITOJTHOM TEKCTE.

becnnaTHble apXUBHBIE KOJUIEKIINH, TpHOOpeTeHHbIe MUHOOpHAYKH /1711 BY30B.
Apxus N3narensctBa American Association for the Advancement of Science.llaker «Science

Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. [Maker «Full Collection» 1932-2005

Apxus mznarensctea Mucturyra dusuku (Bemnkoopuranms). [Taker «Historical Archive 1874-

1999y ¢ mepBOTO BBIITYCKA KAXKIOTO KypHAIa mo 1999, 1874-1999

Apxus mznarensctsa Nature Publishing Group. [Taket «Nature» ¢ IIEpBOro BBIIYCKA IEPBOTO

"HoMmepa 110 2010, 1869-2010

Apxus mznarenscrBa Oxford University Press. ITaketr «Archive Complete» ¢ mepBoro BBIITYCKA

KaXI0ro0 XypHaia 1mo 1995, 1849-1995

Apxus mznarenscra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mmepBoro BEIIYCKA

Kaxaoro sxypHaia 1mo 1998, 1890-1998
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ApxuB n3narenbcrBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro Bblllycka KaXJ10ro
KypHasia no 1996, 1798-1997

ApxuB n3narenbcrBa Cambridge University Press. [laker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBoro Bblllycka Kax/10ro sxypHaia no 2011, 1827-2011

ApxuB xypHasoB Koponesckoro xumuyeckoro odmectsa(RSC). 1841-2007

ApXUB KOJUIEKIIMH )KypHAJIOB AMEPUKAaHCKOT0 reodusnyeckoro cowsa (AGU), npegocraBiaseMblid
uznatenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTHble opuIManbHbIe OTKPBITHIE pecypchbl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6osiee 10000 HayuHBIX )KYpHAIOB MO Pa3IMYHBIM OTPACISAM 3HaHUU (OKOJIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pasmemieHo 6osnee 3000 KHUT MO pPa3IMYHBIM OTPACISAM 3HAHUM, MpeNoCTaBICHHbIX 122
Hay4YHBIMH U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannbix Biitouaer Oosee 300 pereH3MPYEMBIX KYpPHAJIOB IO OMOMEIWIIMHE, MEIUIIMHE H
€CTeCTBEHHbIM HaykaM. Bce craThu, pa3MelieHHbIe B 6a3e, HaX0ATCs B CBOOOJHOM JOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelimum OecrnaTHbIA apXUB AJIEKTPOHHBIX HAyYHbIX NYOJIMKaUuid Mo pasjenaMm (pu3MKy,
MaTeMaTUKU, UH(MOPMATUKH, MEXaHUKHU, aCTPOHOMHUHU U Ouosioruu. VMMeercs moApoOHBIN TeMaTHUeCKUU
KaTajor ¥ BO3MOXKHOCTb [TIOMCKA CTaTel 0 MHOKECTBY KPUTEPHUEB.

5. Komnekuus xxypnaio MDPI AG http://www.mdpi.com/

MHoTOIMCIUITMHAPHBIN UG POBONM  M3AATEIBCKUN  pecypc, SBISETCS  IuiaTpopMol  yis
peleH3uPyEMbIX Hay4YHBIX KYpHAJIOB OTKpBITOTO noctyna, n3gammuxcs MDPI AG (bazens, [lBeitmapust).
W3natenbcTBO BhimyckaeT Oosee 120 pazHOOOPa3HBIX 3JIEKTPOHHBIX JKYPHAJIOB, HAXOSIIUXCS B OTKPHITOM
JIOCTYTIE.

6. W3natensctBO ¢ oTKpbITHIM goctynoM InTech http://www.intechopen.com/

[lepBoe u kpymnHeiiiee B MUPE U3ATEIbCTBO, MyOJUKYIOIIEEe KHUTU B OTKPBITOM JOCTYIE, OKOJIO
2500 nayunbix u3ganuil. OCHOBHas TeMaTH4ecKash HalpaBJIEHHOCTb - (PU3MYECKHE U TEXHUYECKHE HayKH,
TEXHOJIOTUU, METUIIUHCKUE HAYKU, HAYKU O )KU3HHU.

7. baza nanubix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 OecrnaTHasi XUMHUecKas 0a3a JaHHBIX, MPEIOCTAaBIISIONIAs OBICTPBINA JOCTYN K
Oosnee yeM 28 MWJIMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHON MHpopmauuu. Pecypc mpuHamiexur
Koponeckomy xumuueckomy obmectBy Benukobpuranuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuust )KypHaJioB, B KOTOPBIX IyOJMKYIOTCSI OTUETHI O HOBBIX UCCIIEJOBAHUIX B
00JacT ecCTeCTBEHHBIX HAYK U MEAULIMHBIL. Bce )KypHaiibl pa3MeneHsl B cBo60jHOM foctyte (Open
Access), Bce CTaTbU NMPOXOJAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no narentam u toBapHbIM 3HakaM CHIA — USPTO — npenocrasisier cBOOOHBIN
JOCTYII K aMEPUKaHCKUM IaTeHTaM, olyonukoBaHHbIM ¢ 1976 1. [1o HacTosee Bpems..

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (16O naTeHTHBIE 3a4BKHU) OoJiee S0 HALIMOHANBHBIX U HECKOJIBKUX MEXIYHAPOHbBIX
MaTEeHTHBIX OI0pO, B TOM uncie nocinbie TekeThl nateHToB CIIA, Poccun, @pannuu, SAnonnu u ap.

11.  ®enepanbHbIi WHCTHUTYT IIPOMBILIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoOoaHOrO N0CTYNA:

- OnektpoHHbie Oroymerenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITHIE peeCTpbl POCCUNCKUX N300pETEHHI U 3aIBOK HAa U300peTEHUsI.

- Pedepatsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TosnHbIE TEKCTBI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 MOCIEAHETO 0(UIUAIBHOTO
OrOJITIETEHS.

6.3 TpeOoBaHus K KaApoBbIM yciaoBusaM peaausauuu OOII marucrparypsl
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Peanuzanus OOII maructparypbl oOecrieunBaeTcs rnegarornyeckuMy paboOTHUKaMU YHUBEPCUTETA, a
TaKKe JIMIaMH, TpuBiiekaeMbIMU K peanu3anuu OOIl Maructparypbl Ha UHBIX YCIOBHUSIX.

KBanndukanus nenarorudeckux pabOTHUKOB YHUBEPCUTETAa COOTBETCTBYET KBAJIU(UKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIU(PHUKAIIMOHHBIX CIPAaBOYHHUKAX U (WIK) IpoeCcCHOHAIbHBIX CTaHAapTax.

He menee 70 npouenmoe 4MCIEHHOCTH MEJarOTMYECKUX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peamuzauuu OOIl wmaructpartypel, ¥ JHll, HIpUBJIEKAEMbIX YHUBepcuteroM K peanusauun OOII
MarucTpaTypbl Ha HHBIX YCIOBHUSX (MCXOAS W3 KOJMYECTBA 3aMEIAaeMbIX CTAaBOK, IPHUBEIEHHOIO K
LEJIOYUCICHHBIM 3HAYEHUSIM), BEIYT HAay4HYIO, Y4eOHO-METOAMYECKYI0 M (WIM) MPaKTUYECKyI0 paboTy,
COOTBETCTBYIOIIYIO MPODUITIO MpernogaBaeMoi JUCITUTUTHHBI (MOIYITIO).

He menee 5 npouyenmog YHCIEHHOCTU MENAaroruueckuX pabOTHUKOB YHUBEPCHUTETA, YUaCTBYIOLIMX
B peammzauuu OOIl maructpartypbl, ¥ Jull, HIpUBJIEKAEMbIX YHUBepcuTreroM K peanusauuun OOII
MarucTpaTypbl Ha HHBIX YCIOBHSX (MCXOJAS W3 KOJMYECTBA 3aMEIAaeMbIX CTaBOK, MPHUBEIEHHOTO K
LEJIOYUCIIEHHBIM 3HAY€HUSIM), SIBISIOTCA PYKOBOJIUTENSAMHM M (WiIM) paOOTHUKAMU HMHBIX OpraHU3alui,
OCYILECTBIISIIOLIUMHU  TPYJIOBYIO JIeATENbHOCTh B  MNpo(ecCHOHaIbHOM cdepe, COOTBETCTBYOLIEH
po(ecCHOHAIbHON AESITEIbHOCTH, K KOTOPOW TOTOBATCS BBITYCKHUKU (MMEIOT CTaX paOOThl B JaHHOM
npodeccuoHanbHOM cepe He MeHee 3 JieT).

He menee 75 npouenmoe 4YUCIEHHOCTH NI€IarornyecKuX paOOTHUKOB YHUBEPCUTETa U JIHI,
MIPUBJIEKAEMBbIX K 00pa30BaTENIbHON JEATEIbHOCTH YHUBEPCUTETOM HA HHBIX YCIOBUAX (MCXOIs U3
KOJIMYECTBA 3aMELIaeMbIX CTAaBOK, MPUBEIECHHOIO K LEI0YUCIEHHBIM 3HAYEHUSIM ), UMEIOT YUEHYIO CTEIIECHb
(B TOM 4HcIIEe y4EHYIO CTENEeHb, MOJYYEHHYI0 B MHOCTPAaHHOM TOCYJapCTBE U IpU3HaBaeMyro B Poccuiickoit
Oenepannn) W (WiK) ydeHOe 3BaHUE (B TOM 4YHCJIE YYEHOE 3BaHHE, IOJIYYCHHOE€ B HHOCTPAaHHOM
rocyaapctBe u mpusHaBaemoe B Poccuiickoit deneparun).

OObmiee pykoBOJCTBO HayuHbIM cojepxkanuemM OOIl marucrTpaTypbl OCYILIECTBISETCS HAay4HO-
NeJarornyeckuM pabOTHUKOM YHHBEPCUTETA, UMEIOLIUM YYEHYIO CTENEeHb (B TOM YHCIIE YUEHYIO CTEIEHb,
MPUCBOCHHYIO 3a pyOekoM u Tmpu3HaBaemMyro B Poccmiickoit ®denepanuun), OCYyIIECTBISIOMIIM
CaMOCTOSITENIbHbIE HAYYHO-HCCIEA0BATENbCKUE (TBOPUECKHE) MPOEKThI (YY4aCTBYIOIIMM B OCYILIECTBICHUU
TaKUX MPOEKTOB) IO HANpPaBIEHUIO MOATOTOBKH, HMMEIOLIUM €XEroJHble MyOJIMKAlMM MO pe3ylbTaram
YKa3aHHOW Hay4HO-HCCIIEJOBATEIbCKON (TBOPUECKOM) NEATEIBHOCTH B BEAYLUIMX OTEUECTBEHHBIX U (MJIM)
3apy0ekKHBIX PELEH3UPYEMbIX HAayUHBIX JKypHaJlaX M U3JaHMSX, a TaKKe OCYLIECTBIISIIOIIMM €KErOJHYIO
ampoOanuio pe3yabTaTOB YKa3aHHOW HAy4YHO-HCCIIEAOBATEIBCKON (TBOPUYECKOW) IEATENHHOCTH HaA
HAIlMOHAJIBHBIX U MEKIyHApPOIHBIX KOHPEPEHLUAX.

6.4 TpedoBanus k puHaHCOBBIM ycjaoBusiM peasusanun QOII marucrpatypsi

®dunancoBoe odecrneuenue peanuzanuu OOIl marucTparypbl OCYIIECTBIISIETCS B 00beMe HE HUKE
3HaYeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYJApCTBEHHBIX YCIyr IO pealn3aluu
00pa30oBaTEeNbHBIX TPOTPAMM  BBICIIEr0 OOpa3oBaHUS — MPOrpaMM MAarucTparypel H 3HAYCHHH
KOPPEKTUPYIOIUX KOIPPUIMEHTOB K 0a30BbIM HOpPMAaTHBAM 3aTpaT, OIpeaenseMblx MHHHCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanuu.

6.5 TpeGoBaHus K NpUMeHsIeMbIM MeXaHM3MaM OLIEHKH KauyecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH 1
noaAroroBku odyuyarwumuxes no OOII marucrparypsl

KauectBo o0Opa3oBaTenbHON AedATeabHOCTH M MOAroToBKH oOydarommxcsi OOIl maructparypsl
ONpeJieNiieTcss B paMKaxX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TakKe CHCTEMbl BHELIHEH OLEHKH, B KOTOPOM
YHUBEPCUTET NPUHUMAET y4acTHe Ha JOOPOBOJIbHON OCHOBE.

B unemsax cosepmenctBoBanus OOIl maructpaTypbsl IpU HpPOBENCHUHM PETYISPHOW BHYTpPEHHEH
OIICHKM KauecTBa 00pa30BaTEIbHOU AEATEIBbHOCTH M MOAroToBKH oOydaromuxcs no OOIl maructparypsl
npuBiiekaer padotojarenedl M (WIM) UX OObEIUHEHUS, UHBIX IOPUAWYECKUX W (UiIu) (pU3HUECKUX JuL,
BKJIIOYAs IEAArornyecKux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeHl CHCTeMBbl OLIEHKHM KauecTBa oOpazoBaTesibHOM nesTenbHocTd 1o OOII
MarucTpaTypbl OOy4aroIIMMcsl TPEeAOCTaBISIETC BO3MOXKHOCTb OLIEHHBAHUS YCJIOBHM, COJepXaHus,
OpraHM3aluy M KadecTBa 0Opa30BaTEbHOrO Ipolecca B LEJIOM U OTAEIbHBIX AUCLUUILIMH (MOIyJei) u
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MPAKTHUK.

Bremnss onenka kadecTBa 00pa3oBaTeNbHOMN NEATEILHOCTH B MOATOTOBKM oOydaromuxces mo OOIT
MarucTpaTypbl MOKET OCYLIECTBJISATHCS B pamMKax HpodeccrnoHaIbHO-00IECTBEHHON aKKpeauTalu,
MIPOBOJMMON paboToAaTeNsIMU, UX OOBbEINHEHUSAMH, @ TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUsIMH, B
TOM YHCJI€ UHOCTPAHHBIMU OpraHU3alUsIMH, JM00 aBTOPU30BAHHBIMU HALIMOHAIBHBIMU NPO(eCcCHOHAIBHO-
OOLIECTBEHHBIMU OPraHU3aLUIMU, BXOISIIMMU B MEXKIYHAapOIHbIE CTPYKTYphl, C LENbI0 IMPU3HAHUS
KayecTBa W YPOBHS IMOJTOTOBKHM BBIITYCKHUKOB OTBEUAIOUIUMHU TpPeOOBaHUSIM MPOECCHOHANBHBIX
CTaHIapTOB (MpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CHEHHATIUCTaM COOTBETCTBYIOILETO
npoduis.

7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbI OLEHKHU
KAYECTBA OCBOEHUA OBYYAIOLIUMUCSA TPOT'PAMMBI MATUCTPATYPbI

B cootBerctBun ¢ ®I'OC BO 3++ mno wnHanpasnenuto noarotoBku 18.04.01 Xumuueckasn
mexHono2usa OlieHKa KauecTBa ocBoeHus oOywatommmucs OOIl marucrtpaTypbl BKIIIOYAeT TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTHU, IPOMEXKYTOUHYIO arrecTanuio U ' MA oOyuaronuxcs.

HopmartuBHo-MeToauueckoe oOecrieueHne TEKYIIEro KOHTPOJS YCHEBAa€MOCTH, MPOMEXYTOUHOM
arrectauuu U ['A obyuaromuxcs no OOII maructpatypsl ocymectsisercs B cootBercTBun ¢ ®I'OC BO
3++ ¥ JIOKaIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuti KOHMPOIbL, NPOMENCYMOYHASL AMMECMAYUSA U AMMECMAYUOHHbIE UCNLIMAHUSL UMO2060U
(eocyoapcmeennoii umozogoti) ammecmayuu gvinycknukod OOIl macucmpamypol

Texymuid KOHTpOJb M MIPOMEXKYTOUHAs aTTecTalus IO BCEM BHUJAM Y4e€OHOW JesTeIbHOCTH
o0yyarouuxcs OCYILECTBISETCSI B COOTBETCTBUU ¢ TpeOoBaHusAMU [loyokeHHsT 0 peHTHUHIOBOM cucTeMe
OIIEHKH KadecTBa y4deOHOUW paboTel ctyneHToB B PXTY um. .M. MenaeneeBa, MpUHATOTO PEIICHHEM
VYyenoro cosera PXTVY um. JI.1. Menaeneea ot 26.02.2020, mpoTtokos Ne 8, BBEIEHHOTO B JCHCTBHUE
npuka3zoMm pekropa PXTY um. JI.LU. Menneneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OOydaroIUXcsi 0OecneuyrBaeT OLCHKY YPOBHS OCBOCHMS
JTUCLMIUINH, POXO0XKIEHUS IPAKTHK, BblNosiHeHUs BKP u npoBoauTcs npenoaasarenem Ha J11000M U3 BUJOB
yueOHBIX 3aHATUN. O0A3amMenbHOll COCMABNAIOULEIl MEKYU{e20 KOHMPOA YCReeaeMOCHU AGIAEMCA yUem
npenooagamenamu noceuwjaemocmu y4eOHvix 3anamuil oOyuarwuwjumuca. 1o pesynbratam TeKylmero
KOHTpPOJISl YCIIEBAEMOCTU TpPU pa3za B CEMECTp A BCeX KypCOB MO BCEM IUCIUIUIMHAM IPOBOJIUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas arrectanusi NPOBOJUTCS B (POpPME HK3aMEHOB, 3aYETOB C OLICHKOW M 3a4E€TOB JUIS
BCEX KYpCOB IO JUCUMIUIMHAM M TPaKTUKaM, MPEJyCMOTPEHHBIM Y4YEOHBIM IIJIJAHOM HAaIllpaBJICHUS
noarotoBku 18.04.01 Xumuueckan mexnonozusa. Pe3ynbTaThl claun 3a4€TOB OIEHWBAIOTCS HA «3a4TECHO,
«HE 3a4TEHOY»; 3a4€TOB C OLICHKOM M HSK3aMEHOB — HA «OTIUYHO», «XOPOILIO», «yNOBJIETBOPHUTEIBHOY,
«HEYIOBJIIETBOPUTEIBHO.

[Ipu ocBoenun Hacrosmeit OOII marucTparypsl U3ydyeHHE YaCTU JUCLUILIMH MOKET OBbITh 3aMEHEHO
Ha OHJIAWH-KYpCBI, HPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XKe
KOMITETEHIMH (4acTU KOMIETEHIIUI), YTO U B paMKaX YKa3aHHBIX JUCHUIUIMH. OHJIaH-KypC JOJIKEH OBbITh
BBIOpaH U pean30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIAIH-
KYpPCOB, peain3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHATOTO
pemienneM Yuenoro coeta PXTY um. J[.M. MenaeneeBa ot 27.03.2020, npotokon Ne 9, BBeA€HHOTO B
neiicreue npukazoM pekropa PXTVY um. J[.U. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcs B COOTBETCTBUM C TpeboBaHuaMH [losokeHus O TOpsAKe ITPOBEICHUS
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaluu M0 00pa3oBaTelbHBIM IpOTrpaMMaM BBICIIETO OOpa3oBaHMS —
nporpaMMmamM OakajiaBpuaTa, IporpaMMamM clenuanuTeTa, nporpaMmaM maructparypsl B PXTY um. JI.U.
MenneneeBa, npunsToro pemienueMm YueHoro coeta PXTY wum. J[.U. Mengneneea ot 30.10.2019,
npoTokoJ Ne 3, BBezieHHOTO B jAeiicTBUe nmpukazoM pektopa PXTY um. J[.U. MenneneeBa ot 14.11.2019 Ne
646A; IlonoxxeHus O BBITYCKHOW KBalIM(PUKAIMOHHON paboTe A oOydaroumuxcs Mo 00pa3oBaTeIbHBIM
porpaMMaM BbICIIEro o00pa3oBaHHMs — HporpamMmam OakanaBpuara, IporpaMMmaM CHElUaTUTeTa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, IpuHATOro penieHueM YueHoro cosera PXTVY
nM. JI.U. MenneneeBa ot 30.10.2019, npotokosr Ne 3, BBegeHHOro B nerictBue npukazoM pekropa PXTY
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uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K T'MA nomyckatorcs oOydarommuecs, HE UMEIOIINE aKaJeMUYECKON 3aJI0JDKEHHOCTH W B TIOJIHOM
oOwveme BblnosiHUBLIME yueOHbIH TuiaH no OOIl maructpatypsl B coorBerctBuu ¢ ®PI'OC BO 3++ no
HanpasiIeHHUI0 NMOATOTOBKU 18.04.01 Xumuueckaa mexnonocua. 1ns nposenenus ITMA B yHuBepcurere
€XKeroJHo (OpPMUPYIOTCS T'OCYAapCTBEHHbIE SK3aMeHalMoHHble komuccun (I'DK) u anemtsiiuoHHBIE
komuccuu. Tembr BKP otpaxaror axTyanbHble MpOOJIEMbI, CBS3aHHBIE C HANpaBICHUEM IOATOTOBKHU
18.04.01 Xumuueckana mexnono02ua. YHUBEPCUTET YTIBEPKAAECT IE€PEUEHb TEM  BBIMYCKHBIX
KBaJIM(UKAIIMOHHBIX paboT, IpeuiaraeMplx oOydaromuMmces (Jajee — NepeyeHb TeM), U JIOBOJIUT €ro [0
CBEJICHMsI OOydaroIMXCsl HE IO3]Hee 4YeM 3a 6 MecsleB J0 JaThl Hayaja rocyAapCTBEHHOM HTOroBOM
aTTeCcTaluu.

Tema BKP mepconanmbHO 7151 KaXA0ro OOYYaromIerocs yTBEP)KIAeTCs MPHUKa30M IMPOPEKTOpa Io
YHUBEPCUTETY Iepejl HauajloM BBIIIOJHEHUS BBITYCKHONW KBaIHM(PUKAUOHHON paOoThl. J[aHHBIM IpUKa30M
yrBepxkaaercsa takxke pykoBoaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyuatomuiicss coBMecTHO ¢
PYKOBOJUTENEM  COCTABJISET  WHAMBUAYaJbHBIM  IUIAH  MOArOTOBKM W BbimosiHeHUs  BKP,
[IpelyCMaTpUBAIOIIMNA  OYEPEAHOCTh U CpPOKM BBINOJHEHUS OTAEIbHBIX dYacTed pabotel. Tekct
nosicuuTenpHOM 3anucku BKP mposepsieTcs Ha Hanuume HENpaBOMEPHBIX 3auMcTBOBaHMM. IIpoBepka
OCYILIECTBIIsIeTCSl B cOOTBETCTBUM C lloJjiojkeHueM o mopsiike MPOBEPKH BBITYCKHBIX KBAJIM(DPUKALIMOHHBIX
paboT M HayuHBIX JOKJIAJ0B OO0 OCHOBHBIX pPE€3yJIbTaTax IMOJArOTOBJIEHHBIX HAy4YHO-KBaJU(UKALUOHHBIX
pabot (nuccepTaruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pemeHneM YdeHoro cosera PXTY wum. I.M. MenpeneeBa
ot 30.10.2019, npoTtoxout Ne 3, BBeieHHBIM B JeicTBHE nipuKa3oM pektopa PXTY um. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbITHIX 3acenanusx ['OK ¢ yuactuem He mMeHee NIBYX TpeTel ee
coctaBa. ['paduk 3ammtel BKP cocrtaBnsercs mo coryacoBaHuio ¢ OOy4YarOUMHCS W JIOBOIMUTCS 10
cBeZieHMs oOyyaromuxcsi He no3anee, yem 3a 30 gueit 1o Haudana pabotel I'OK. PesynbraTtsl padotsl ['OK
ONPEEINAIOTCA OLIEHKAMH «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO» U
OOBSABISAIOTCA B TOT K€ JIeHb Iociie OQOpPMIICHHS B YCTAaHOBJIIEHHOM MOPSAKE IPOTOKOJOB 3acelaHuid
koMuccuil. [lo okonuanuu pabotsl npeacenarens 'K cocraBnser oTyer o npoieinaHHol padore.

Jliia oOyuaromuxcs U3 4Mcia UHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTIMHU 3710poBbs [ A
IIPOBOJIUTCS C YYETOM OCOOEHHOCTEHN X NCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUAYAJIbHBIX BO3MOXKHOCTEH 1
COCTOSIHUS 3JI0POBBSI.

8 PABOYHUE TPOI'PAMMBI INCHUIIJINH, TIPAKTUK U T'HA

Pabouune nporpammsel aucuuiuing, npakTuk u ['MA (nepeuncinenue qucumiuinH, npaktuk u I'MA u3
y4eOHOTO MJIaHa):

[IpodeccronanbHO-OpUEHTUPOBAHHBINA HHOCTPAHHBIN SI3bIK

VYipaBneHue npoeKkTaMmu

Conmosiorus ¥ ICUX0JIOTUS ITPO(hecCHOHANIBHOM e TEIIbHOCTH

WNHcTpyMeHTallbHbIE METObI UCCIIEIOBAHUS B XUMHUUECKON TEXHOJIOTUU

CoBpeMEeHHOE TEXHOJOTMYECKOe W ammaparypHoe OQOpMIIEHHE IPOLECCOB XUMHUYECKON

TEXHOJIOTUHU

OnTumMu3anus XMMHKO-TEXHOJIOTMUECKUX MPOLIECCOB

JlononHUTEbHBIE TJIaBbl MATEMATUKH

NudopmanrionHpie TEXHOJIOTHH B 00pa30oBaHUHU

Komnonanas XumMusi KOMIIO3ULIMOHHBIX MATEPUAJIOB 3JIEKTPOHUKH

0. MeTonpl uccaeioBaHUS U IPOEKTUPOBAHUS CTPYKTYPbI M CBOMCTB MMOBEPXHOCTH MaTEpUAIOB
AIIEKTPOHUKHU

11. MeToapl cMHTE3a HAHOYACTHUI] U HAHOKOMITO3UIIUOHHBIX MAaTEPUATIOB

12. O6paboTka pe3yabTaToB (PU3NKO-XMMHUIECKOTO aHAIN3a MaTePUAJIOB

13. OcHoBBI (pOTOHUKH

14. ITpumenenne CAIIP s npoexkTupoBaHus npoueccoB TexHojoruu BOM

Nh W=

= 00
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15. KpuctamioXxumMudeckue OCOOCHHOCTH  KOHCTPYHMPOBAHHS  COBPEMEHHBIX  MaTepHalloB
(OTOHUKH, HAHO- U MUKPOJIEKTPOHKHU
16. MoHokpucTaiibl 1711 GOTOHUKH U AJIEKTPOHUKHU
17. 'erepoda3zHbie MIIEHOYHBIE CTPYKTYPbI
18. luarnoctuka u kiiaccupuKalys TEXHUYECKUX U FOBEJIUPHBIX MOHOKPUCTAIIIOB (T€MMOJIOTHs)
19. CoBpemeHnHbIe METOABI U 000pPYIOBAaHUE Ul IPOU3BOACTBA MOHOKPUCTAILIIOB Uil (POTOHUKHU
U DJIEKTPOHUKHU
20. CoBpeMeHHbIE METOJIbI M O0OpyIOBaHHE JJsi MPOU3BOJCTBA TeTepo(dasHbIX IJIEHOUHBIX
CTPYKTYpP
21. CoBpeMeHHbIE METOBI U 000PYIOBaHHUE AJIsl POU3BOACTBA, 00OPaOOTKHU M 00JaropaKMBaHuUs
IOBEJIMPHBIX KPUCTAIIOB
22. YyeOHas MpakTUKa: HAy4HO-HCCIIEJOBaTeIbcKas paboTa (MOJydeHHE MEPBUYHBIX HABBIKOB
Hay4YyHO-HCCIIEI0BATEIbCKON pabOThI)
23. Ilpon3BoacTBEHHAs TPAKTUKA: HAYYHO- UCCIIENOBATEIbCKasE padoTa
24. BeinosiHeHue, MOATOTOBKA K MPOIEAype 3aIIMThl M 3aIIMTa BbIIYCKHON KBaIU(pUKAIUOHHON
paboThI
25. JlenoBoil THOCTPAHHBIN S3bIK
26. Hayynas nyOnunucTuka
Bxomsmux B OOII mo nampaBieHuto moarotoBku «18.04.01 Xumuueckasi TEXHOJOTHs», MarucTepckas
nporpaMMa «XHMHYeCKasi TeXHOJIOIMs MaTepUAI0B U W3/1eJHil 3JeKTPOHUKH U HAHOIJIEKTPOHHKHY,
BBITNIOJIHEHBI B BUJIE OT/JEJIbHBIX JJOKYMEHTOB, SIBJISIFOILUXCSI HEOThemiieMoi yacThio gqanHoi OOIL.

9 ®OHAbI OHEHOYHBIX CPEACTB JJIs1 HPOBEAEHUS TEKYLIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMA U THA OBYUYAIOIIAXCS OOII
MAT'UCTPATYPbI

B cootBerctBun ¢ ®I'OC BO 3++ mo HampaBieHUIO TOIATOTOBKH KOO U HAUMEHO6anue s
aTTectaluu OOy4yarolIMXcs Ha COOTBETCTBUE WX IEPCOHAIBHBIX JTOCTUXKEHUI MOATAHBIM TpPeOOBAHUAM
OOII maructparypsl pazpadotansl @OC mo kaxmaou auciuIuInHe, mpaktuke, | A, BKIIOYaromue TUIOBBIC
3aJlaHusl, KOHTPOJIbHBbIE pabOThl, TECThl, CUTyallMOHHBIE 3a/JaHUf, Keilc-3a/lauM, BOINPOCHI K 3adeTaM H
9K3aMEHaM, CPEJICTBAa U METOJbl OLIEHKU, MO3BOJSIONIME OLICHUTh 3HAHUS, YMEHHUS, HaBBIKM U YPOBEHb
MIPHUOOPETEHHBIX KOMIETEHIIUH.

®OC mno pucuuniauHam, npaktukam, [MIA paspabateiBatorcs B cooTBeTcTBUM C llopsakom
pa3paboTKu U YTBEp)KIEHUS 0Opa30BaTeNbHBIX MPOTpaMM, YTBEP)KICHHBIM pPELIEHHEM YUEHOro COBETa
PXTY um. JI.L. MenneneeBa ot 25.06.2020, npotokosn Ne 12, BBeI€HHbIM B JA€HCTBHUE MPUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no muciumiuHam, npaktukam u ['MA (nepedens nucuuruivg, npaktuk U ['MMA u3 yueGHOrO
J1aHa):
[IpodeccronanbHO-OPUEHTUPOBAHHBINA HHOCTPAHHBIHN SI3bIK
VYipaBneHue npoekTaMu
ConuoJsiorus ¥ ICUX0JIOTUS MTPO(ecCHOHANBHOM e TEIIbHOCTU
WNHcTpyMeHTallbHbIE METObI UCCIIEIOBAHUS B XUMHUUECKON TEXHOJIOTUU
CoBpeMeHHOE TEXHOJIOTMYECKOe W almnaparypHoe OQOpMIIEHHE IPOLECCOB XUMHYECKON
TEXHOJIOTUU
OnTumMu3anus XMMHKO-TEXHOJIOTMUECKUX MPOLIECCOB
JlononHUTEIbHBIE TJIaBbl MATEMATUKH
NudopmanrionHpie TEXHOJIOTHH B 00pa30BaHUHU
Komnonanas XuMusi KOMIIO3ULIMOHHBIX MATEPUAJIOB 3JIEKTPOHUKH
0. MeTonpl HuccaeioBaHUS U MPOEKTUPOBAHUS CTPYKTYPbl M CBOMCTB IMOBEPXHOCTH MaTEpUAIOB
AIIEKTPOHUKU
11. Meroapl cMHTE3a HAHOYACTHL] 1 HAHOKOMITO3UITMOHHBIX MaTEPUAIIOB
12. O6paboTka pe3yabTaToB (PU3NKO-XMMHUIECKOTO aHAIN3a MaTePHAJIOB
13. OcHoBBI (pOTOHUKH

Nh W=

= 0 0
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14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.

[Tpumenenne CAIIP nis npoexkTupoBaHus npoueccoB TexHojorun BOM
Kpucranmnoxumuyecke OCOOEHHOCTH  KOHCTPYHMPOBAHMSI COBPEMEHHBIX  MaTepHalloB
(OTOHUKH, HAHO- U MUKPOJIEKTPOHKHU

MonokpucTamisl Ui GOTOHUKHU U 3JIEKTPOHUKU

I'erepodaszHbie MI€HOYHBIE CTPYKTYPbI

JlnarsocTuka 1 Ki1accu(uKanus TEXHUUECKUX U IOBETHPHBIX MOHOKPUCTAILIIOB (T€MMOJIOTHST)
CoBpemMeHHbIE METO/IbI U 000pY0BaHHE JJIsl IPOU3BOICTBA MOHOKPHUCTAIUIOB JJIsl (POTOHUKHU
U DJIEKTPOHUKHI

CoBpemeHHbIE METOJBl U 000pYAOBAaHMUE JUISI MPOU3BOACTBA TreTepo(a3HbIX IJICHOYHBIX
CTPYKTYP

CoBpemMeHHbIE METO/IbI U 000PYAOBAHME JJISl IPOU3BOJICTBA, 00PAOOTKU U 00IaropakuBaHUs
IOBEJIMPHBIX KPUCTAIIIOB

VYyeOHas MpakTUKa: Hay4HO-HCCIIe[oBaTeIbcKas padoTa (MOJydeHHE MEPBUYHBIX HABBIKOB
Hay4YyHO-HCCIIEI0BATEIBCKON pabOThI)

ITpon3BoacTBEHHAs IPAKTHUKA: HAYYHO- UCCIIEOBATENbCKas paboTa

Brinosinenue, moAroToBka K Mpoleaype 3allMThl U 3aIIMTa BBIMTYCKHON KBaIU(pUKAIUOHHON
paboThI

J1enoBO HHOCTPaHHBIN A3BIK

Hayunas nyOnunuctuka

Bxoaaumx B OOIl nmo nampasieHuto noarotoBku «18.04.01 Xwumuueckasi T€XHOJOTHUs», Marucrepckas
nporpaMMa «XMMHYECKas TEXHOJIOIUS MATEPUAJIOB ¥ M3/eJUH JJICKTPOHUKH U HAHOIJICKTPOHUKHY,

BBITIOJIHEHEBI B

BH/JIC OTACIIbHBIX JIOKYMEHTOB, SBJIIFOIINXCS HEOTheMsieMol yacThio qanHoi OOIN.

10 METOAUYECKUE MATEPHUAJIBI 1O JMCHHUIIVIMHAM, IPAKTUKAM U I'HA

Metouyeckre mMatepualibl 10 AUCUUIUIMHAM, npakThukam ¥ ['MA (mepedeHb NUCHMILINH, MPAKTUK U
I'MA u3 yueGHOTO 1U1aHa):

I.

Nk

= 00N

11.
12.
13.
14
15.

16.
17.
18.
19.
20.

21.

[IpodeccrnonanbHO-OPUEHTUPOBAHHBIA MHOCTPAHHBIN S3BIK

VYipaBneHue npoekTaMmu

ConuoJsiorus ¥ ICUX0JIOTUS MTPO(ecCHOHANBHOM e TEIIbHOCTU

NHcTpyMeHTaIbHBIE METOTBI HCCIICIOBAHUS B XUMUYECKON TEXHOJIOTHH

CoBpeMEHHOE TEXHOJIOIMYECKOe W ammnaparypHoe OQOpMIIEHHE IPOLECCOB XMMHUYECKOMN
TEXHOJIOTUHU

OnTuMu3anus XMMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB

JlonoJTHUTEIBbHBIE TJIaBbl MATEMATUKH

NudopmanrionHpie TEXHOJIOTHH B 00pa30oBaHUHU

Konnonnnast XuMust KOMIO3UITMOHHBIX MAaTEPHUAIIOB JIEKTPOHUKHU

. Metoapl nccnenoBaHus U MPOEKTUPOBAHUS CTPYKTYPBI U CBOMCTB ITOBEPXHOCTU MaTEpUAIOB

AIIEKTPOHUKHU

Metoapl CHHTEe3a HAHOYACTHII 1 HAHOKOMITO3UIIHOHHBIX MaTepHAJIOB
O06paboTka pe3ynbTaTOB (HU3MKO-XUMHUUECKOTO aHAJIM3a MAaTEPHAIIOB
OcHoBbI (POTOHUKH

. [Ipumenenune CAIIP ans npoekTupoBaHus poLieccoB TexHoJorun BOM

Kpucranmnoxumuueckne 0COOCHHOCTH  KOHCTPYHPOBAaHUS  COBPEMEHHBIX MaTepHaJIOB
(hOTOHUKH, HAHO- U MHUKPOIJIEKTPOHKH

MonoxkpucTamibl s GOTOHUKH U SICKTPOHUKU

I'eTepodaszubie mIeHOYHBIE CTPYKTYPHI

Jlnarnoctuka u KiaccuuKaIus TEXHUIECKUX U FOBEITMPHBIX MOHOKPUCTAIIOB (TEMMOJIOTHSI)
CoBpeMeHHBIC METOIBI U 000pYAOBaHUE VISl POU3BOJICTBA MOHOKPHUCTAIIJIOB ISl (POTOHUKH
1 DJICKTPOHHUKHU

CoBpeMeHHBIE METOIBI M O00OpyAOBaHUE ISl TPOU3ZBOACTBA TeTEpO(a3HBIX IICHOYHBIX
CTPYKTYpP

CoBpeMeHHbIC METOJIBI U 000pYA0BaHUE ISl POU3BOJICTBA, 0OPaOOTKM M 00JIarOpaKUBAHUS
FOBEJTMPHBIX KPUCTAILIIOB
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22. YyeOHas MpakTUKa: HAy4dHO-HCCIIEJOBaTeIbcKas paboTa (MOJydeHHE MEPBUYHBIX HABBIKOB
Hay4YyHO-HCCIIEI0BATEIBCKON pabOThI)

23. [IpousBoicTBEHHAs IPAKTHKA: HAYYHO- HCCleA0BaTeIbCcKas paboTa

24. BeImoHeHUE, TIOrOTOBKA K MPOIIEype 3allUThl U 3alINTa BBITYCKHON KBAIN()UKAITMOHHOM
paboThI

25. JlenoBOil MHOCTPAHHBIH A3BIK

26. Hayynas nyOnunucTuka

Bxoaaumx B OOIl nmo nanpasnenuto noarotoBku «18.04.01 Xwumuueckasi T€XHOJOTHUs», Marucrepckas
nporpaMMa «XHMHYeCKasi TEeXHOJI0IUs MaTepUAI0B U W3/1eJHil 3JeKTPOHUKH U HAHOIJIEKTPOHHKHY,
BBITIOJTHEHBI B BUJIE OTACIIBHBIX JOKYMEHTOB, SBJISIFOIINXCS HEOTheMIieMoit yacThio ganHoi OOII.

* JTOKYMEHT IIOAIIMCAH
HEKBAJIMOULIMPOBAHHON
SIEKTPOHHOU TIOANMUCKHIO

[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
H.o. mpopexropa:CITYIKBA TTPOPEKTOPA 110 VU 102
PABOTE

Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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