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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi npodeccuoHAIbHAS 00pa3oBaTe/JbHAS NMPOrpaMMa MarucTpaTypbl
(nasiee — mporpamma maructparypbl, OOIl marucrparypsbl) «XHMHYECKAasA TEXHOJIOTHS
MaTepuaI0B M U31eJHii 3JTeKTPOHUKH U HAHOIJIEKTPOHUKHN ), pealn3yeMas B COOTBETCTBUHU C
denepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BhICIIEro oOpa3oBaHus (ere-
pabHBIM TOCYJAPCTBEHHBIM OIOJKETHBIM 0Opa30BaTEIbHBIM YUPEXKICHHEM BBICIIEro mpodec-
CHOHAIBHOTO 00Opa3oBaHus «POCCHUCKUN XMMUKO-TEXHOJOTHUYECKH yHUBepcuTeT uMmenn J[.U.
MenneneeBa» MO HaNpaBICHUIO MOATOTOBKM Bbicmiero odpaszoBanus 18.04.01. Xummuueckas
TEXHOJIOTUS; ¥ MPO(UII0 MOATOTOBKU «XMMHYeCKasi TEXHOJIOTUsI MATEPHAIOB U U3JeJIuil
I1eKTPOHUKH W HAHO3JEeKTPOHMKHU) TPEACTABIAECT COOON KOMILJIEKC OCHOBHBIX XapaKTepH-
CTUK O0Opa30BaHMsI, OPraHU3AIMOHHO-TIEJArOIMYECKUX YCIOBUH, (OpM aTTecTanuu, KOTOPBIH
IpEeJCTaBJICH B BHJIE OOIIEH XapaKTEepUCTHKH IPOrpaMMbl MarucTpaTypsl, yueOHOTO IJIaHa, Ka-
JeHaapHoro yuebHoro rpaduka, pabodyux mporpamMm AUCHUHUIUINH, IPOTPaMM MPAKTHK, OLIEHOY-
HBIX CPEJCTB, METOIUYECKUX MATEPUAJIOB.

1.2. HopMaTHBHBIE JOKYMEHTHI Ui Pa3padoTKH MPOrpaMMbl MarucTparypbl Mo
HANPaBJIEHUIO MOATOTOBKH COCTABIISIOT:

— ®enepanbhbiif 3ak0H 0T 29.12.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoit De-
Jeparm;

— IIpuka3 Munobpuayku Poccun ot «21» HOos0ps 2014 1. No 1494 «OO0 yTBepKIeHUH
(denepaabHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa BBICHIETO OOpa30BaHUS 110
HanpaBieHuto noArotToBku 18.04.01. Xumuuyeckasi TexHoorusi (YypoBeHb MarucTpaTypbl)»
(manee — ®I'OC BO no nanpasnenuto noaroroBku 18.04.01. Xumuueckas texnoJiorusi (ypo-
BEHb MarucTpaTypsl));

— Ilpuxa3z Muno6pnayku Poccuu ot 05.04.2017 Ne 301 «O06 yrBepxkaenuu [lopsaka op-
TaHW3aI[UU ¥ OCYIICCTBICHUS 00pa30BaTEIILHOMN JIEATEIBHOCTH 10 00pa30BaTeIbHBIM MTPOTPAM-
MaM BBICIIEro 0o0Opa3oBaHUs — MporpaMmamM OakajnaBpuara, IporpamMmaM CHelHaluTeTa, Mpo-
rpaMMaM MarucTpaTypbD».

1.3. O0masi xapaKkTepuCTHKA MPOrpaMMbl MArUCTPaTyPbl

Henbo mporpaMmMbl MarucTparypsbl SIBIISIETCS CO3JAHME CTYAEHTaM MarucTpaTyphl
YCIOBUHM AJI11 TpUOOpeTeHNs] HEOOXOAUMOTrO Ui OCYIIECTBIECHUS NPO(pEeCCHOHATBHON JesTelNb-
HOCTH YPOBHsI 3HAaHUM, YMEHMH, HaBBIKOB, OIBITA AEATEIBHOCTH M MOATOTOBKU K 3aIlUTE BbI-
MyCKHOW KBaJIM(UKAIIMOHHOW paboThl.

Cpok moJsyyeHusi o0pazoBaHusi 0 NPOrpaMMe MAarucTpaTypbl 10 HalpaBJIECHUIO
noarotoBku 18.04.01. Xumuyeckasi TEXHOJIOIMsI; MO MaruCTEpCKoOW mporpamme «XuMH4e-
CKasl TEXHOJIOTHS MATEPHAJIOB U U3/1eJINH JJIEKTPOHUKH H HAHOJJICKTPOHUKH»»

B OYHOH (popMe 00yUeHHsI COCTaBISIET 2 TOA.

CTpykTypa 00pa3oBaTe/IbHOI MPOrpaMMbl MAarucTPaTyphbl BKIIOUACT 0053aTEIbHYIO
(6a30By10) YacTh M 4acTh, GOPMHUPYEMYIO YUaCTHHUKAMU 00pa30BaTENbHBIX OTHOIICHUH (Bapua-
TUBHYI0). DTO 00eCreunBaeT BO3MOXHOCTh peaju3alMi MPOrpaMM MarucTparypbl, HMEIOLINX
pa3IMyYHyI0 HalpaBIeHHOCTh 00pa30BaHUs B paMKaX OJHOIO HANpaBJIEHUs MOJTOTOBKHU (Aanee —
HaIlpaBJIEHHOCTh MPOTPAMMBI).

[IporpamMmMa Maructpatrypbl COCTOUT U3 CIEAYIOUINX OJIOKOB:

- bnok 1 «/lucuurimael (MOAYNN)», KOTOPBIH BKIIOYAET TUCIMILIUHBI (MOIYIH),
OTHOcAIIMecs K 0a30BOM 4aCcTH MPOTPaMMBI, U AUCHUIUIMHBI (MOIYJIN), OTHOCSIINECS K €€ BapH-
aTUBHOM YacCTH.

- bnok 2 «IIpakTuku, B TOM 4HcJe HaydyHO-UcclemoBaTenbckas pabora (HUP)y,
KOTOPBII B TOJTHOM 00bEME OTHOCUTCS K BAPHATUBHON YaCTH MPOTPaMMBI.

- brok 3 «['ocymapcTBeHHass UTOTOBasi aTTECTAIUA», KOTOPHIA B TOJHOM OOBEeMe
OTHOCHTCSI K 0a30BOM 4acTH IPOTrpaMMBbl U 3aBepIIAeTCs MPUCBOCHUEM KBaNU(UKALUK, YKa3aH-
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HOW B IepeyYHe CHENHaTbHOCTeH W HamNpaBIECHUH MOATOTOBKH BBICIIETO OOpa30BaHUSA, yTBEP-
)KaaeMoM MuHUCTEPCTBOM oOpa3oBanus u Hayku Poccuiickoit deneparumu.

CTpyKTypa nporpaMmbl MarucTpaTypsl

CrpyKTypa nporpamMmbl MarucTpaTypbl O0BeM nporpaMMbl MaruCTpaTypsl
B 3aYETHBIX €IMHUIAX
Brnoxk 1 JlucuumumHe! (MOIYIIN) 58 — 60
basoBas yacTb 18 -21
BapuaruBHas yactp 42 -39
brox 2 [IpakTukn, B TOM  YHCIE  HAyYHO— 51-54
uccinenoBarenbckas padora (HUP)
BapuarusHas yactb 51 -54
bnoxk 3 ['ocynapcTBeHHast HTOrOBasi aTTECTALIMS 6-9
O0beM IporpaMMbl MAruCTPaTyphl 120

JucuuniauHel (MOAYNIH), OTHOCAIIMECS K 0a30BOM YaCTH MIPOrpaMMbl MarucTparypsl, siB-
JSFOTCSL 00s3aTeNIbHBIMU /1711 OCBOEHHSI 0Oy4aroLIMMCs BHE 3aBHCUMOCTH OT HAIPaBICHHOCTU
(mpoduiast) mporpamMMbl, KOTOPYIO OH ocBauBaeT. Habop nucuuruime (MOIyei), OTHOCSIINXCS K
6a30B0il yacTu MporpaMMbl MarucTpaTypbl, OpraHu3alus ONpeAessieT CaMOCTOSATENILHO B 00be-
Mme, yctaHoBiaeHHOM @I'OC BO mno nanpasnenuto noarotoku 18.04.01 Xumuueckast TeXHOI0-
rust (ypOBeHb MarucTparyphl), ¢ y4€TOM COOTBETCTBYIOIIMX MPHUMEPHBIX OCHOBHBIX 00pa3oBa-
TEJbHBIX IPOTPAMM.

JucuuIuinHel (MOIYJM), OTHOCSIIMECS K BapUaTUBHOW YacTU MPOrpamMMbl MarucTpary-
pol1, ipakTHKH (B ToM uncie HUP) onpenensror HampaBieHHOCTH (TTpoduiis) mporpammel. Habop
TUCIUIUIMH (Moayneil) u npaktuk (B ToMm uucie HUP), oTHocsmuxcs K BapHaTUBHOW YacTu
bnoka 1 «/ucuumamsasl (Monymu)» u bioka 2 «llpakTuku, B TOM 4HCI€ Hay4HO-
uccnenonarenbckas padora (HUP)» nporpamMm akagemMuuyeckod MM MPUKIATHOW MarucTpary-
pBl, OpraHu3alMs OMNpEeIeNIeT CaMOCTOSTEeNbHO B 00Bbeme, ycraHoBieHHoM PI'OC BO mo
HanpaBneHuto noArotoBku 18.04.01 Xumudeckas texHonorus (ypoBeHb Maructparypsl). [locie
BbIOOpa 00y4YaroIMMCs HaIpaBlIEHHOCTH (Tpoduiisi) MporpaMMbl HabOp COOTBETCTBYIOIIUX
JUCHUIUIMH (Monyneit), mpakTuk (B Tom uucie HUP) craHoBUTCS 00s3aTeNbHBIM U1 OCBOCHUS
00yJaronuMcs.

B brok 2 «IIpakTuku, B TOM 4Hcie HaydHO-HccaenoBarenabekas padora (HUP)» Bxoasar
yueOHas ¥ MPOU3BOICTBEHHAS, B TOM YHCJIE MPEAAUIITIOMHAs, TPAKTUKHU.

Tunel yueOHOM NpakTHKH:

- MPAKTHKA TI0 MOJYYEHUIO EPBUYHBIX TPO(HECCHOHATBHBIX YMEHUN U HABBIKOB.

Tunel NpoN3BOJICTBEHHON MTPAKTHKHU:

- NPaKTHKA M0 TMOJIY4YEHHUIO MPO(EeCCHOHATBHBIX YMEHHUH U OIbITa MpodeccuoHalb-
HOM J€ATENbHOCTH (B TOM YHCJI€ TEXHOJIOTHYECKasl IPAKTUKA);

- HUP.

CrniocoOsI npoBeieHus1 y4eOHOM U MPOU3BOICTBEHHOM NMPaKTUK:

- CTalllOHapHasi;

— BBIE3HAS.

[IpenaumniomMHas IpakTHKa MPOBOAUTCS JIS BBHIIOJHEHUS BBITYCKHOM KBalH(pUKAIMOH-
HOU pabOTHI U SABJIAETCS 0043aTENbHOM.

[Ipu pa3zpaboTke mporpamMm MarucTpaTypbl OpraHu3alus BbIOMpPAET TUIbI MPAKTUK B 3a-
BUCHUMOCTH OT BHJIOB JIEATEJIBHOCTH, HA KOTOPBIE OPUEHTHPOBAHA IIPOrpaMMa MarucTparypsbl.
Opranuzanus BIpase NPeAyCMOTPETh B IPOTPAMME MATUCTPATyPbl MHBIE TUIIBI IPAKTHUK JOIOJI-
HUTENbHO K ycraHoBieHHBIM OT'OC BO no nanpasnenuto noarotoku 18.04.01 Xumuueckas
TEXHOJIOTHS (YPOBEHB MaruCTpaTyphl).

VYuebHas u (WIM) MPOU3BOACTBEHHAs MPAKTHKH MOTYT MPOBOJUTHCA B CTPYKTYPHBIX
MOPa3JCIICHUAX OPTaHNU3aLNN.




Jist U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI BHIOOP MECT NMPOXOXKACHUS TPaK-
TUK YYUTBHIBAET COCTOSIHUE 3/IOPOBBS U TPEOOBAHUS MO TOCTYIHOCTH.

B binok 3 «l'ocynapcTBeHHast HTOTOBas aTTECTAIMsD BXOAUT 3alllUTa BBITYCKHOW KBalIu-
¢bukanMoHHON pabOTHI, BKJIIOYAs MOJATOTOBKY K 3alllMTE U MPOLEAYPY 3alIUThl, a TAaKXKe MOIr0-
TOBKa M cJjauya TOCYJapCTBEHHOI'O 3K3aMeHa (€CiIM OpraHM3alis BKJIIOYMIIA IOCYIapCTBEHHBIN
9K3aMEH B COCTaB rOCYJapCTBEHHOI UTOTOBOI aTTECTALNH).

IIporpaMMbl MarucTparypsl, COACpPKaIUE CBEICHMs, COCTABIISIONINE TOCYAAPCTBEHHYIO
TaliHy, pa3pabaThIBAIOTCS U PEATU3YIOTCS C COOJI0/IEHHEM TpeOOBaHUM, MPEAYCMOTPEHHBIX 3a-
KOHOZaTenbcTBOM Poccuiickoit @enepaui 1 HOPMATUBHBIMU TPABOBBIMH aKTaMH B 00JacTH
3alUTHl TOCYAApCTBEHHOM TailHbl. Peanu3anus yactu (dacteil) oOpa3oBaTenbHON MPOrpaMMbl U
rOCY/IapCTBEHHOW HTOTOBOM AaTTECTAIMH, COACpXKAllleld HAayYHO-TEXHHUYECKYI0 HH(OpMAIHIO,
MOJJICKAITYI0 SKCIIOPTHOMY KOHTPOJIO, U B paMKaxX KOTOPO# (KOTOPBIX) 10 00y4aromuxcs J0-
BOJSITCS CBEJEHUS OTPAHUUYEHHOTO OCTYyNa, U (WIK) B y4EOHBIX LIENAX UCIOJIB3YIOTCA CEKpEeT-
HbIE 00pa3iibl BOOPYKEHUS, BOCHHOW TEXHUKH, UX KOMILIEKTYIOIINUE U3/IeTUsl, HE JOMYCKAeTCs C
IIPUMEHEHHUEM DJIEKTPOHHOIO O0yUY€eHUs, IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.

[Ipu pa3paboTke mporpaMMbl MarucTpaTypbl 00ydaromUMcsl oOecrieueHa BO3MOKHOCTD
OCBOCHHMS JUCLUHUIUIAH (MOAYJIei) 1o BEIOOPY, B TOM YHMCIIE CIIEHUAIM3UPOBAHHBIC YCIOBUS HH-
BaJMJIaM U JIUI[aM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbs, B 00beMe He MeHee 30 mpo-
[IEHTOB BapuaTUBHOM yacTH brioka 1 «/{ucuurmasl (MOTyn)».

KonnyecTBo yacoB, OTBEEHHBIX Ha 3aHATHUS JIEKLIMOHHOIO TUMA, B 1eJoM no bioky 1
«ducuurmmeel (MOAyNn)» cocTaBisieT He Oonee 20 MPOLEHTOB OT OOMIETO KOJIMYECTBA YacOB
ayIUTOPHBIX 3aHATHUI, OTBEICHHBIX HAa peanu3aluto 3Toro bioka.

[IpodwminbHas HaPaBIECHHOCTh MAaruCTEPCKUX MPOTPaMM ONPEACISETCS BBICHINM y4eo-
HBIM 3aBEJCHUEM, pEaJIH3yIOIIUM O00pa30BaTEIbHYI0 MPOrpPaMMy IO COOTBETCTBYIOIIEMY
HaIIPaBJICHUIO ITOATOTOBKH.

O0BbeM nporpaMmMbl MarucTpatypsl coctasiseT 120 3aueTHbIX eAUHUIIL.

1.4. TpeGoBaHMsl K NOCTyNAOLIEMY

TpeboBanus k mocTymnarouieMy onpeaesstoTcs (eaepalbHbIM 3aKOHOAATEIbCTBOM B 00-
Jactu obpaszoBaHus, B ToM uucie [lopsiakoM npuema Ha oOydeHHEe 10 00pa30BaTEIbHBIM IPO-
rpaMMaMm BBICIIEro 00pa30BaHUs — MPOrpaMMaM MarkucTpaTypbl Ha COOTBETCTBYIOIMI y4eOHBIN
TOJ.

2. XAPAKTEPUCTHKA ITIPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY MAT'UCTPATYPbBI

2.1. Ob6s1acTb npoecCHOHAIBLHOM NeATEeJLHOCTH BBINTYCKHUKA

Ob6nacth podeccnOHATHHON IEATETFHOCTH BBIITYCKHUKOB, OCBOMBIIHNX TPOTPaMMy Ma-
THCTPATyphl, BKJIIOYAET: METOJbI, CIIOCOOBI M CPEACTBA IMOJYYEHHUS BEIIECTB U MAaTEpHajOB C
MOMOIIBI0 (PU3HYECKHX, PU3UKO-XUMHUYECKIX U XUMHYECKUX TPOIECCOB, MMPOU3BOJICTBO Ha MX
OCHOBE M3/EJIHI pa3IMyHOr0 Ha3HAYECHUs; CO3aHuE, BHEJIPEHUE U HKCIUTyaTaIHI0 IPOU3BOJICTB
OCHOBHBIX HEOPTaHMYECKUX BEIIECTB, MATEPHUATIOB M M3/IEIUN dIIEKTPOHHON TEXHUKH.

IIpodeccuonanbHas AeATENbHOCTh BbIMyCKHUKA HampasieHus 18.04.01. — Xumuueckas
TEXHOJIOTHUS 10 MPOdMIto «XUMHUYEeCKass TEXHOJOTHS MaTepHAIIOB W M3ACTHHA AJIEKTPOHUKU U
HAHORJIEKTPOHUKM» U MarucTepckoi mporpamme «XuMudeckas TEXHOJIOTHS MaTepHalioB U U3-
JIeNTUH AIEKTPOHUKN M HAHODJICKTPOHUKI» HAIPaBJIeHa Ha PEATM3aldi0 COBPEMEHHBIX MUKPO U
HaHOTEXHOJIOTHI B IPOM3BOJICTBE MAaTEPHAIIOB U U3ICIINH SJEKTPOHHOM TEXHUKH.

Bemmryckauk Hanpaienus 18.04.01. — Xumuueckast TEXHOJOTHS 110 IPOPIITIO «XUMHYe-
CKasi TEXHOJIOTHSI MaTEpUAIOB U M3AETHI IEKTPOHUKU U HAHODJIEKTPOHUKH» M MarucTepcKou
nporpamMMme «XUMHUYecKasi TEXHOJIOIHs MaTepUasIoB U U3/1EIUN IEKTPOHUKU U HAHOIEKTPOHU-
KI» MOXKET OCYIIECTBIISATH TPOPECCUOHATIBHYIO ACITEIbHOCTh Ha MPOMBIIIICHHBIX TPEANPUSITH-
AX PAa3NUYHBIX (HOpM COOCTBEHHOCTH M B HAy4YHO-MCCIIEJOBATEIBCKUX OpPraHU3alUsaX, 3aHUMa-



IOLUXCS UCCIIEOBAaHUEM, IIPOM3BOACTBOM M JKCIUIyaTallMel MaTepraloB U U3JEIUH JIEKTPOH-
HOU TEXHUKHU.

BbImyCKHUK, OCBOMBILIUIT MPOTpaMMy MarucTparypsl, B COOTBETCTBUU C BUJIaMH mpodec-
CHOHAJIbHOW JIEATEIbHOCTH, HA KOTOPhIE OPUEHTUPOBAHA IIPOTPaMMa MarucTpaTypbl, FOTOB pe-
HIaTh CIEAYIOIre MpodecCHoHaNbHbIE 3aJauu:

Hay4HO-UCCJEI0BATENbCKAs JEATEIbHOCTD:

— NOCTAaHOBKA M (POPMYJIMPOBAaHHUE 3aJad HAYYHBIX HCCIIEIOBaHMI Ha OCHOBE pe-
3yJIbTAaTOB MOUCKA, 00pabOTKY U aHaNu3a HAyYHO-TEXHUYECKON MH(pOopMaIuy;

— pa3paboTKa HOBBIX TEXHHYECKUX M TEXHOJOTMYECKMX PEIICHWH Ha OCHOBE pe-
3y/IbTaTOB HAyYHBIX MCCIEA0BAHUN B COOTBETCTBUU C IIJIAHOM Pa3BUTUS NPEAIPUATHS;

- CO3JJaHUE TEOPETUYECKUX MOJENIEH TEXHOJOTHMUECKHUX IMPOLIECCOB, MO3BOJISIOIIMNX
IIPOTHO3UPOBATh TEXHOJIOIMYECKUE MapaMeTphl, XapaKTEPUCTUKU anmnaparypbl U CBOWCTBA IO-
Jy4aeMbIX BEILECTB, MATEPUAJIOB U U3EIINN;

- pa3paboTKa MporpaMM U BBINIOJIHEHHWE HAYYHBIX HCCIEIOBaHUM, 00paboTka u
aHAJIU3 UX Pe3yIbTaToB, GOPMYIUPOBAHNE BHIBOJOB H PEKOMEHIALINN;

- KOOpAMHALMs paboOT MO COMPOBOXKICHHUIO pPEau3alluu pe3yibTaToB padOThl B
IIPOU3BO/ICTBE;

- aHaJIU3, CUHTE3 U ONTUMH3ALUs MPOIECCOB OOECIeueHUs] KaueCcTBa HUCIIBITAaHUMH,
cepTudukayy NPoayKIHHN ¢ IPUMEHEHUEM TPOOJIEMHO-OPHUEHTUPOBAHHBIX METO/IOB;

- MOJTrOTOBKA HAYYHO-TEXHUYECKHX OTYETOB, AaHATUTHUECKUX 0030pOB M CIPABOK;

- 3alUTa UHTEIEKTYaJIbHON COOCTBEHHOCTH, MMYOIMKAIIU HAYYHBIX PE3YyIbTATOB.

2.2. O0beKTHI NPodecCHOHATBHOM AeSITeJIbHOCTH BBIITYCKHUKA

BBIIIYCKHUKOB IPOTpaMM MarucTpaTypsl SBISIOTCA:

® XMMHUYECKHE BELIECTBA U MAaTEpPUAIIbL;

® METOJIbl U MPUOOPHI ONPEETICHUS COCTaBa U CBOWCTB BEILIECTB U MaTEpPHAJIOB;

e 000pynOBaHME, TEXHOJIOTUYECKHE MPOLECCHl U MPOMBIIIJIEHHbIE CUCTEMBI IOJTY-
YEHMsI BEUIECTB, MAaTEPUAIIOB, U3/IE€THI, @ TAKKE CUCTEMBI YIIPABIECHUS UMHU U pe-
T'YJIUPOBAHUS.

2.3. Buabl npoeccuoHAIBHOM 1esITeIbHOCTH BHINTYCKHUKA.

Bunel npodeccronanbHON JeSTEIBHOCTH, K KOTOPBIM TOTOBATCS BBHITYCKHUKH, OCBOUB-
1IM€ IPOrpaMMy MarucTparypsl:

e Hay4HO-MCCIEJ0BATENbCKas AEITEIbHOCTh B 00JJaCTH XUMUYECKON TEXHOJIOTUH.

3. MIIIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOTI'PAMMBI
MATUCTPATYPbI

3.1. BBINYCKHUK, OCBOMBIIUI MPOrpaMMy MarucTpaTyphbl, JOJKEH o0janaTh CIEeayIo-
MU 0OWeKYTbIMYPHbIMU KOMNEMeHYUAMU.

CrnocoOHOCTEIO K aO0CTPaKTHOMY MBIIIICHHUIO, aHau3y, cuHTe3y (OK-1);

TOTOBHOCTBIO JIEHCTBOBAaTh B HECTAHJAPTHBIX CUTYaLUSAX, HECTH COLMAIBHYIO M 3THYE-
CKYIO OTBETCTBEHHOCTH 3a npuHsThIe pernenus (OK-2);

TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpPEaIM3alliy, UCIIOIb30BaHUIO TBOPYECKOTO MOTEH-
mana (OK-3);

CMOCOOHOCTBIO COBEPIIEHCTBOBATh M pa3BUBaTh CBOW MHTEIUIEKTYaJbHBINH M OOLIEKYIIb-
TYpPHBIH YpOBEHB, MOy4aTh 3HAHUS B 00JACTH COBPEMEHHBIX MPOOJIEM HAayKH, TEXHUKU M TEX-
HOJIOTUH, TYMaHUTAPHBIX, COLUAIBHBIX M SKOHOMUYecKuX Hayk (OK-4);

CIOCOOHOCTBIO K TIPO(ECCHOHATTEHOMY POCTY, K CAMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/aM HMCCJIEe0BaHUs, K HN3MEHEHHIO HAyYHOTO U HayYHO-IIPOM3BOACTBEHHOTO NMPOoduiIst cBO-
eit mpodeccronanshoi aesrensroctr (OK-5);

CIOCOOHOCTBIO B YCTHOM M NMUCHMEHHOH peud CBOOOJHO IMOJIb30BAThCS PYCCKHUM U HHO-
CTpaHHBIM SI3BIKAMHU KaK CpeACTBOM aenoBoro oobienus (OK-6);

CMOCOOHOCTBIO HA MPAKTUKE MCIOJIb30BATh YMEHHS U HAaBBIKA B OpPTaHU3AIMH UCCIIEN0-
BaTEILCKUX U MPOEKTHBIX paboT, B yrpasieHuu KojuiekTuBoM (OK-7);



CIOCOOHOCTBIO HaXOJIUTh TBOPUYECKHE PEIIECHHUS COLHUAIBHBIX M NMPO(EecCHOHAIBHBIX 3a-
J1a4, TOTOBHOCTBIO K IPUHSTHUIO HecTaHAapTHRIX pemenuii (OK-8);

CIOCOOHOCTBIO C TIOMOIIBI0 WH(POPMAIMOHHBIX TEXHOJIOTHI K CaMOCTOSATEIILHOMY TpH-
O0OpETEeHHIO U MCIIOJIB30BAHUIO B NMPAKTHUECKON AEATEIIbHOCTH HOBBIX 3HAaHUHM U yMEHUH, B TOM
qucIie B 00J1aCTSIX 3HAHUI, HETIOCPEICTBEHHO HE CBSI3aHHBIX co cepoit nesrenbHoct (OK-9).
3.2. BBINyCKHUK, OCBOMBIINI MPOrpaMMy MarucTpaTypsbl, AJOJKeH o0nanaTh cuenyomumu Oo-
wWe-npogeccuoHanbHbLMU KOMREmMeHYUAMU:

TOTOBHOCTBIO K KOMMYHMKALIUM B YCTHOM M MMCbMEHHOM (hopMax Ha pPyCCKOM M HHO-
CTPaHHOM SI3bIKaX JJIs pellieHus 3a/1a4 npodeccronanbHoi aestenbHoctu (OITK-1);

TOTOBHOCTBIO PYKOBOAUTH KOJUIEKTUBOM B c(epe cBoell MpohecCHOHATBLHON e TeIbHO-
CTH, TOJICPAHTHO BOCIIPUHUMAS COLIMANIbHbIC, STHUYECKUE, KOH(PECCHOHAIbHBIE U KYJIbTypHBIC
pazmuus (OIIK-2);

CIIOCOOHOCTBIO K IPO(ECCHOHAIBHOM IKCILTyaTalli COBPEMEHHOTO OOOpYHOBaHUS H
prOOPOB B COOTBETCTBUH C HAINpaBjieHHeM U npoduiem moarotoku (OITK-3);

TOTOBHOCTBIO K HMCIOJIb30BaHUIO METO/J0B MAaT€MaTUYeCKOT0 MOJEIMPOBAHUS MaTepHa-
JIOB M TEXHOJOIMYECKHX IPOLIECCOB, K TEOPETUYECKOMY AHAIMU3Y U 3KCIEPUMEHTAIbHONW Mpo-
Bepke Teopernueckux runore3 (OI1K-4);

TOTOBHOCTBIO K 3aIIUTE O0BEKTOB MHTEIEKTYalbHOH COOCTBEHHOCTH M KOMMEpLUAIH-
3allUK paB Ha 00BEKTHI HHTEIUIEKTyaIbHOU coOcTBeHHOCTH (OITK-5).

3.3. BBINYCKHHMK, OCBOMBIIMN INPOrpaMMy MarucTparypbl, JOJDKEH o0JafaTh CleAyHIIUMU
IIpogheccuonanbrvimu KoMnemeHyuaMu

CIOCOOHOCTBIO ~ OPraHM30BBIBATH  CAMOCTOSITEIbHYKHD U  KOJUIEKTHBHYIO Hay4HO-
UCCJIEIOBATEIbCKYI0 palboTy, pa3pabaThiBaTh IUIaHBI U IPOrpaMMbl IPOBEACHUS HAYYHBIX HC-
CIICIOBAHUI U TEXHHMYECKUX pa3paboTOoK, pa3spabareiBaTh 3amanus s ucnonnurtene (IIK-1);

TOTOBHOCTBIO K MOMCKY, 00pabOTKe, aHalIM3y U CHCTEMaTH3alllui HayYHO-TEXHUYECKOU
UH(OPMAIHH 110 TEME UCCIIE0BaHHs, BRIOOPY METOIMK U cpeAcTB perueHus 3anaun (I1K-2);

CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE NMPUOOPHI U METOAMKH, OPraHU30BHIBATh
NPOBE/IEHUE HKCIEPUMEHTOB U UCHBITAHUH, IPOBOJIUTH UX 00pabOTKYy M aHAJIM3UPOBATh UX pe-
synbTathl (ITK-3).

4. OPTAHU3ALUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALIUN
ITPOI'PAMM MAT'HNCTPATYPBI

4.1 O6mas xapakTepucTHKa 00pa30BaTeIbHOM AeATeTbHOCTH

OObpazoBatenbHast e TEIbHOCTD 110 IPOrpaMMe MarucTparypbl NIpeaycMaTpUBaeT:

— TpoBeJieHHEe Y4eOHBIX 3aHATUH MO TUCHMIUIMHAM (MOAYNISIM) B (opme JeKiuii, ce-
MHUHApPCKUX 3aHATUH, KOHCYJIbTAIMH, 1a00paTOpHBIX paboT, MHBIX (HopM 00yueHHs, TPETYCMOT-
PEHHBIX Y4€OHBIM IJIAHOM;

—  TPOBEACHUE NIPAKTHK;

— TPOBEICHHME HAYYHBIX MCCIEIOBAHUN B COOTBETCTBUU C HAIPABIEHHOCTHIO IIPO-
rpaMMbl MarucTpaTypsbl;

— TPOBEICHHME KOHTPOJIS KaUeCTBA OCBOEHUS ITPOrPaMMbl MaruCTpaTypsl OCPEACTBOM
TEKYLIEr0 KOHTPOJI YCIEBAaeMOCTH, MPOMEXYTOYHOW aTTecTalluud OO0yYaroluxcs, rocyaap-
CTBEHHOW UTOTOBOM aTTecTaluy 00yJaromuxcsl.

4.2. Y4eOHbIii NJIaH NOATOTOBKH CTY/IEHTOB MarucTPaTypbl

VY4eOHbIil MIaH MOATOTOBKM MarucTpoB pa3paboTaH B COOTBETCTBUHU C TPEOOBAHUSAMHU
(benepasbHOro roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA 110 HANPABICHHUIO MOATOTOBKU
18.04.01 Xumuueckasi TEXHOJOTHS, YTBEPKICHHOMY IPUKa30M MMHHUCTEpCTBa 00pa3oBaHus U
Hayku Poccutickoit @eneparuu ot 21.11.2014 Ne 1494.

B yuebHOM maHe oToOpaskeHa JIOTHUYECKasl MOCIIEOBATEIEHOCTh OCBOCHMS LIUKIOB U
paznenoB OOII (mucumruivH, MPakTUK), odecrieunBaronux GopMUpOBaHNE KOMIIETEHIINNA. YKa-
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3aHa 06ma5{ TPYAOCMKOCTb NUCIHUIIINH, MOZ[yﬂef/'I, IMMPAKTUK B 3a4YCTHBIX CAMHUIAX, 4 TAKIKC UX

o011as ¥ ayAUTOpHas TPYA0EMKOCTh B Hacax.
VY4eOHbIii M1aH MOArOTOBKM MaructpoB 1o HanpasiaeHuto 18.04.01 Xumuueckas TexHo-

JIOTHSl, HANpaBIECHHOCTh (Mpoduib) «XUMHUUECKass TEXHOJOTUS MaTepUajoB M W3AETUN dJeK-
TPOHUKHU U HAHORJIEKTPOHUKHY MPUIIATaeTCsl.

4.3. KasenaapHblil yueOHbIi rpauk

[TocenoBaTenbHOCTD peaan3auyl MPOrPpaMMbl MArHCTPATYPHI IO TO/IaM U CEMeCTpaM
(BKJIIOUAs TEOPETHUYECKOE 00yUYCHHE, PAKTUKHU, HAyYHbIE HCCIIEIOBAHNSA, IPOMEKYTOUHBIE 1
TOCYZIapCTBEHHYIO UTOTOBYIO aTTECTAIMH, KAHUKYJIBI) PUBOJUTCS B KAJIICHIAPHOM Y4eOHOM
rpaduke.

YueGHwil nnad marncTpaTyps “180401-00-18-241758_kpucTanne.plx, kod Hanpasnexus 18.04.01, rog Hauana noaroToskd 2018
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4.4. AHHOTAUMHU Pad0YUX MPOTPAMM JAUCHUIIHH

4.4.1. IucuMuinHbI 003aTEeIbHOM YacTH (0a30Basi 4acTh)
AHHOTanuA padoyeil NpOrpaMmbl AUCUUIIMHBI
«Punocopckue npodaeMbl HAYKH U TEXHUKH
(b1.b.1)

1. ey n 3a1a4¥M JUCHUTLTTHHBI

[IporpamMma cocTaBiieHa B COOTBETCTBHH C TpeboBaHus MU DenepaibHOr0 rocy1apcTBEH-
HOro 00pa3oBaTeNbHOTO cTaHmapra Beiciiero oopaszoBanus (PI'OC BO) mo o6GpazoBarenbHOU
mporpamMme BbICIIEro o0pa3zoBaHusi — mporpamme maructpatypsl 18.04.01 — Xumuueckasi Tex-
HOJIOTHS, C PEKOMEHIALMAMU METOAUYECKON cekiuu YueHoro cosera PXTY um. 1. . Menne-
JeeBa.

[TporpamMma oTHOCUTCS K 6a30BO# "acTu 610ka aucuuruinH yaeoHoro miana (b1.6.1) u
paccuuTaHa Ha u3y4yeHue Ha | roay oOydeHus.

Heasto gucuunaunbl «Puocopckue npooIeMbl HAYKHA U TEXHUKID) SIBJISCTCS TIOHIMA-
HUE aKTyaJbHBIX GUIOCO(PCKUX U METOOIOTUYECKUX MPOOJIeM HAYKU M TEXHUKHU.

2. KoMmnereHuuu MarucTpa B 00j1actu Gpuiiocopckux npodieM HayKH U TEXHUKH

Nzyuenne nquctuminuel «dunocodcekre npodiaeMbl HAYKH U TEXHUKH) HAIIPABIEHO HA
(dbopMEpOBaHUE U Pa3BUTHE CIEAYIONIMX OOIIEKYIbTYPHBIX KOMIETCHIIUI:

- CIIOCOOHOCTH K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuaTesy (OK-1);

- ciocoOHOCTH COBEPIICHCTBOBATh U Pa3BUBATh CBOM MHTEIUICKTYAIBHBIA U OOIIEKYIIb-
TYpPHBIH YpOBEHbB, OJTy4YaTh 3HAHHS B 00JIACTH COBPEMEHHBIX MPOOIEM HAYKH, TEXHUKU U TeX-
HOJIOTUH, TYMaHUTAPHBIX, COLUAIBHBIX ¥ SKOHOMUYecKuX Hayk (OK-4);

B pe3ynbrate u3yueHus: AucuUIInHbl «Punocodckue npodaeMbl HAYKH U TEXHUKN» BbI-
MYCKHUK JIOJKEH:

3HaAmMb:

OCHOBHBIE Hay4YHbIE IIIKOJIbI, HAIIPaBJICHUs, TapaIuIMbl, KOHIENIUHU B (punocopuu TeXHuU-
KA ¥ XUMHUYECKOU TEXHOJIOTHUH;

($uI0c0PCKO-METOA0TOTMUECKHE OCHOBBI HAYYHO-TEXHUYECKUX U HHKEHEPHO-
TEXHOJIOTUYECKUX MpobIieMm;

- pa3BUTHE TEXHUKU U XUMUYECKUX TEXHOJIOTUI B COOTBETCTBUU C CTAHOBJICHUEM JIOMH-
ZyCTPUAIIBHOTO, HHyCTPHAJIBHOTO, IOCTUHAYCTPUAIBHOIO IEPUOA0B Pa3BUTHUS MUDA;

ymembs:

- npuMeHaTh B HUOKP kateropuu ¢puinocopun TeXHUKH U XMMUYECKUX TEXHOJIOTUH;

- aHaJIM3UPOBATH IPUOPUTETHBIE HAIIPABJICHUS TEXHUKH U XMMHUYECKHUX TEXHOJOTUH;

- JIOTUYECKH MIOHUMATh U UCII0JIb30BATh JOCTHKEHUE HAyYHO-TEXHUYECKOI 0 IIporpecca u
IJ100aMbHBIX TPOOJIEM [IUBUIIM3AIMH, TPAKTHUECKH UCIIOJIb30BATh MIPUHIIMIIBI, HOPMBI U ITpaBuia
HKOJIOTMUYECKOM, HAyUHO-TEXHUUECKON, KOMIIBIOTEPHOM ITUKU;

- KPUTUYECKHU aHAJIM3UPOBATh POJIb TEXHUYECKOTO U XMMHKO-TEXHOJIOTHYECKOT0 3HAHUS
IPU PELICHUH 3KOJIOTHYECKHX Mpo0sIeM 6e30MaCHOCTH TEXHUKU U XUMUYECKHX TEXHOJIOT U

enademp:

- OCHOBHBIMH MOHATUAMHU PUIOCO(UN TEXHUKU U XUMHUECKOW TEXHOJIOTHH;

- HaBbIKaMU aHayIn3a Gpuiocockux npodiieM TEXHUKH, HayYHO-TEXHHUUECKOT 0 3HaHUS U
WHXEHEPHOU JESATEIbHOCTH;

- croco6amu KpUTUYECKOTO aHaIN3a TEXHUKH U €€ MHHOBALMOHHBIX METOJI0B HAyYHOTO
UccIiIeI0BaHMsl, orcka ontuMaibHblx pemennii HUOKP B TexHMKe M XUMUYECKON TEXHOJIOTHH;

- IpUeMaMH MyOJUYHBIX BBICTYIIJICHHUH B MOJIEMUKE, TUCKYCCHH 11O PHIIOCO()CKUM Mpo-
OeMaM TeXHUKU M TEXHUYECKOTO 3HAHMUA.

Oo6mas TpynoemMkocTb usydyenus nucuumiudbl: 4 3E (144 gaca). 3 HuX ayautopHas
Harpyska — 54 (nexuuii — 18 yacoB, NpakTUYECKUX 3aHIATHNA — 36 4acoB), CAMOCTOSITENbHAS Pa-
6ota — 54 yaca. @opma KOHTPOJIS — SK3aMEH.



3. Kpartkoe cofep:xanue IUCHUIIUHBI:

MoayJab 1. MecTO TEXHUKHM M TEXHHYECKHX HAYK B KYJbType HUBUJIH3ALNHA

dunocodust TEXHUKH, €€ TIPeAMET U npodiieMHoe nosie. Punocodust TEXHUKU B COBPE-
MEHHOM 00111eCTBE, €€ (YYHKIIHH.

[IpenMet dpunocopuu TEXHUKU: TEXHUKA KaK OOBEKT U KaK JAEATeIbHOCTh. Duitocodus
TEXHHUKU: IPEIMET U podsieMHoe 1ose. Tpu acriekTa TEXHUKU: WHKEHEPHBIH, aHTPOIOJIOTuYe-
CKHii U connanbHblid. TexHuka kak crenuduyeckas popma KyIbTypbl. lcTopuyeckue conumo-
KYJIbTYPHBIE MPEANOCHUIKH BbIJCIEHUS TEXHUYECKO MpodieMaTuku u hopMupoBanus ¢uio-
coun TexHuKH: POpMUPOBAHNE MEXAaHUCTHUECKON KapTUHBI MUPA, HAYYHO-TEXHUYECKasi PEeBO-
JOIUSA, HAYYHO-TEXHUYECKUH MTPOTPECC U CTPEMUTEIBHOE pa3BUTHE TeXHOJOTHM noce I Mu-
poBoii BoitHbI.

Monayab 2. TexHnka u HayKka B X B3aUMOOTHOILIEHUH

TexHuka 1 Hayka Kak ClIOCOOBI CAaMOpPEaTM3aluy CYIIHOCTHBIX CUJI U BO3MOXHOCTEH de-
noBeka. Hayka n texnuka. COOTHOILIEHHE HAYKU U TEXHUKH: JIMHEWHASI U SBOJIIOLMOHHASA MO e-
au. Tpu craguu pa3BUTHS B3aUMOOTHOLIEHUIM HayKU U TEXHUKU. VIHCTUTYLIMOHANbHAS U KOTHU-
TuBHasA quddepennnanus chep HayKu U TEXHUKU U GOPMUPOBAHNE TEXHUUECKOW OPUEHTAIINH B
Hayke (XVII — XVIII BB.). Hauano cuueHTH()HUKAINN TEXHUKH 1 HHTEHCUBHOE PAa3BUTHE TEXHU-
KU B [IepHOJ poMmbitiuieHHOoH peBomtonnu (koHer X VIII — nepBas monosuna XIX B.). Cucrema-
TUYECKUI B3aMMOOOMEH U B3aUMOBIIMSHUE HAYKU U TEXHUKH (BTOpas nosioBuHa XIX — XX B.).
CraHOBIIEHHE U Pa3BUTHE TEXHUUYECKUX HAYK KIIACCUYECKOI0, HEKJIACCUUECKOT0 U MOCTHEKIIAC-
CHUYECKOI0 TUIIOB

Bo3HukHOBEHNE MHXEHEPUU KaK MPo(eccuu OCHOBHBIE HCTOPUUECKHE STAIbl Pa3BUTHUS
VHXEHEPHOU JeATENIbHOCTH. TeXHUYECKNEe HayKU U METOI0JIOTHsl HAyYHO-TEXHUYECKOH Jesl-
TEJIbHOCTH.

Mopayasb 3. OcHOBHBbIE METOA0JI0THYECKHE MOAX0/IbI K IOHMMAHMIO CYIIIHOCTH TeXHUKH.

OcHoBHbIE QpHII0OCOPCKUE KOHUIENIMN TEXHUKU. AHTPOMOJIOINYECKUH MOX0/1: TEXHUKA
kak opranonpoekus (3. Kanm, A. ['enen). DK3UCTEHIIMATUCTCKUN aHamu3 TeXHUKH (M.
Xaiinerrep, K. fcnepc, X. Optera-u-I'accer). AHanNU3 TEXHUYECKUX HAyK U IPOEKTUPOBAHUS
(IT. Durensmeiiep, @. Jleccaysp). UcciaenoBanue connanabHbIX (YHKIIUNA U BIUSHUNA TEXHUKU,
TEOpHs TEXHOKPATUH U TeXHOTreHHOH nuBmim3anuu (K. Dimtrons, JI. Mambopa, @pankpypt-
ckas mkosa). X. CKomuMoBCKu: Gpuinocousi TEXHUKU Kak puiocopus yenoBeka. Gunocopus
TeXHUKU U uaen naausuayanuu XK. Cumonnona. BzaumooTtHomenus ¢puinocodcko-
KYJIbTYPOJIOTHUECKOTO M MHKEHEPHO-TEXHOKPATUYECKOT0 HAaNpaBiIeHU B punocopuu TEXHUKHU.

OcHoBHbIe TPo0IeMbI COBpeMeHHOH (punocopun TexHUKU. COLUOI0THS U METOI0JIOTUS
MPOEKTUPOBAHUS U MHKEHEPHOU JesiTeIbHOCTH. COOTHOIIEHHE JECKPUIITUBHBIX U HOPMAaTHB-
HBIX TEOpHil B HAyKe 0 KOHCTpyHpoBaHuM. KubepHeTnka 1 MoJenupoBaHNE TEXHUYECKUX CH-
cTeM DTHKa U OTBETCTBEHHOCTh MH)KEHEpa-TEXHUKA: paclpeiesieHue U Mepa OTBETCTBEHHOCTH
3a TeXHOTEHHBIH Kosornueckuit ymepo. [lcuxoconnanbHoe BO3eicTBUE TEXHUKH U 3THKA
YIIPABJICHUS.

BbIcokme TEXHOIOrNM, XUMUYECKOE U3MEPEHNE U MHHOBAIIMOHHBIE MTOAXO/bI ISl BBI-
MOJIHEHUS] HAYYHO-UCCIIEJOBATEIbCKUX M ONBITHO-KOHCTpYKTOpckuX padoT (HUOKP) B xumun
Y XUMHUYECKOM TEXHOJIOTUH.

4.00beM TUCHUILIMHBI H BUbI y4eOHOH padoThl

. B 3auetHBIX | B akagem.
Buabl yueOHoii padoThI
eIMHUIIAX qacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 4 144
IJIAHY

AyIMTOpPHBIE 3aHATHS: 15 o4
Jlexumn 0,5 18
Cemunapsi (C) 0,5 18
CamocrositesbHas padora (CP): 15 o4
Buna koHTpoJisi: Jk3amMeH 1 36
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. B 3auernbix | B acTtpos.
Buabl yueOHoii padoTsl

eINHHULIAaX yacax
OO0masi Tpy10€eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 4 108
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 15 40,5
Jlexkuun 0,5 13,5
Cemunapsl (C) 0,5 13,5
CamocrositesbHas padora (CP): 1,5 40,5
Bua KOHTpOJIA: IK3aMeH 1 27

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«TeopeTHyeckue v IKCNEPUMEHTAIbHbIE METOAbI B XUMHH»
(b1.B.2)

1. Hesb AUCHMNJIMHBI - TTOTyYSHUE 3HAHUN O COBPEMEHHBIX METOAAX UCCIIEIOBaHUS, HE-
00XOJIMMBIX IS TJAHHOTO HAIpaBiIeHUs MOArOTOBKH. OCHOBHBIMH 3aJjauaMy JUCIMILTUHBI SBIIS-
eTCS U3yYeHHE TEOPETUUYECKUX U DKCIIEPHUMEHTAIFHBIX METOZOB B XUMHUH, TaKUX Kak «Onpexe-
JICHHE 3JIEMEHTHOTO cocTaBay, «JudpakunonHsie MeTobl aHamn3a», «OnpeaeneHrue pa3sMepoB
YaCTHI] Pa3IUYHBIX AUCIEPCHBIX MaTepHaIoBy, «MeToabl onpeaesieH s yAeaIbHONU MOBEPXHOCTH
U IPYTUX XapaKTEPUCTUK TOPUCTON CTPYKTYPBI».

2. B pe3yabTare u3yueHusi AMCUMILIMHBI MATUCTPAHT /10JI2KEH::

3namo:

- OCHOBHBIE OCOOGHHOCTH U XapaKTEPUCTUKH TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE METO/IbI OIPEAEICHUS 3JIEMEHTHOI'O COCTaBa MaTEPUAIOB;

- HKCIIEPUMEHTAIbHbBIE METO/Ibl ONPEIEIICHUS] KPUCTAJUINYECKON CTPYKTYpHhI BEIIECTBA;

- TEOPETUYECKHE OCHOBBI peHTreHorpadun, HelTpoHorpaduu, anekTpoHorpaduu;

- OCHOBHBIE METO/IbI ONIPE/IEICHUS Pa3MEPOB U (POPMBI YACTHULL; CTATUCTUYECKHE (DYHKIIUU
pacnpenenenus g ONMCaHNs JUCIIEPCHOTO COCTaBa;

- TEOPETUYECKHE OCHOBBI METOJIOB ONPEETICHHS Pa3MEPOB YaCTHUI] PA3THUHBIX
JIMICTIEPCHBIX MaTepHaJIOB;

- TEOPETUYECKHE OCHOBBI aJICOPOLIMU HAa MOPUCTHIX MaTepUaiax;

- OCHOBHBIE YPaBHEHUS, OTIMCHIBAIOIINE aICOPOILIMIO HAa PA3IMYHBIX MaTepHajax;

- HKCIIEPUMEHTAIbHbBIE METO/IbI OIIPEIENIEHUS YAETbHON MOBEPXHOCTH, 00beMa Mop U
pacnpenesneHus nop mno pazMepam.

Ymemo:

- OTIPENIEISITh DIIEMEHTHBIN aHAJTU3 AUCTIEPCHBIX MAaTEPUAJIOB;

- IPOBOJUT UAEHTH(PUKAINIO (a3 MOHO M MHOTO(a3HBIX 00pa3IOB MO JaHHBIX PEHTIE€HO-
¢da3oBoro aHanm3a;

-ONpeAEIATh apaMeTpbl KPUCTAJUINYECKON PELIeTKH U pa3Mep KPUCTAIUIUTOB MO JTAHHBIM
pPEHTreHo(a30BOro aHaIN3a;

- COCTaBJIATh MOP(OIOrHYECKOe ONMHCAaHUE, MPOBOAUThH AUCIIEPCUOHHBIA aHAIN3 MO JaH-
HBIM MHUKPOCKOTIMYECKUX HWCCIICOBAHHUH, PACCUUTHIBATh CTATHCTUYECKHAE PACIIPEICIICHUS s
JMCTIEPCUOHHOT0 aHAJIN3a;

- IPOBOJIUTH aHAJIN3 MTOPUCTOM CTPYKTYPHI;

- IPOBOJIUTH pacyeT y/AelbHOH MOBEPXHOCTH, 00bEMa MOp U pacupeieseHus mop Mo pas-
MepaM I10 TaHHBIM aJICOPOIIMOHHBIX N3MEPEHHIA;

Bnaoemp:

- METO/IaMU OTIpeieNICHUs JIEMEHTHOTO aHaIN3a;

- METOJIaMH OIpeieieHus (Pa30BOTO COCTaBa U MapaMeTPOB KPUCTATUIMYECKON CTPYKTYpPHI
COETMHEHUS;

- METOZaMH OIIPEICIIEHUS] pa3MEPOB YACTHII PA3JIMUHBIX IUCIEPCHBIX MAaTEPHAIIOB;
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- DKCICPUMEHTAIBHBIME METOJAMU OTIPENIEICHUs YeNbHOW MOBEPXHOCTH, 0OBbeMa 1Mop U
pacrmpezeneHus op Mo pasmepam;

- TEOPETUYECKUMH OCHOBAaMH PAcCUeTOB YZEJIbHON IMOBEPXHOCTHU U IPYIMX XapaKTEPUCTUK
MOPUCTON CTPYKTYPHI U3 aJICOPOIIMOHHBIX JAHHbBIX.

N3yuenne aucuuniauHsl «TeopeTuueckue U AKCIEPUMEHTAIbHbIE METObI B XUMUN» CIIO-
COOCTBYIOT (hOPMHUPOBAHUIO CICAYIONIMX OOMUX W 00menpodecCuOHATbHBIX KOMIIETEHITU:
OK-1, OK-3, OK-4, OK-5, OK-7, OK-8, OIIK-4.

3. Kpartkoe coaep:xanue JTUCUMIIIMHBI:

Monyib 1. OcHOBHBIE XapaKTEPUCTUKH JIUCIIEPCHBIX CUCTEM

Knaccudukanus nucnepcHbix cucteM. OCHOBHBIE XapaKTEPUCTUKH AUCIIEPCHBIX MaTepua-
JIOB U METO/JIbl UX MCCIIEA0BaHUS.

Monyib 2. OnpenesieHre 3JIEMEHTHOIO COCTaBa

ATOMHas M pEeHTI'€HOBCKasl CIIEKTPOCKOIMS, MaCC-CIIEKTPOMETpUUECKUN aHanu3. Ou3uko-
XUMHYECKHE OCHOBBI MeTO/I0B. AmnmaparypHoe odopmieHue. [Ipeumyiiectsa U orpaHHuEHUs
Pa3IUYHBIX METOJI0B OINPEIETICHHS JIEMEHTHOI'O COCTaBA.

Monyns 3. AudpakimoHHbIE METO/IbI aHATN3a AUCIIEPCHBIX CUCTEM

OU3NKO-XUMHUYECKUE OCHOBBI METOAa. PeHTreHOo(a30BbIii U PEHTICHOCTPYKTYPHBIN aHa-
3. DnekrpoHorpadus u Heittponorpadus. Annaparypaoe odpopmienue. Mnentudukanus ¢a3
B OJIHO U MHOTOKOMIIOHEHTHBIX JUCHEPCHBIX cuctemax. OrpeneneHue napaMeTpoB KpUCTaIu-
YEeCKOW PelIeTKU U pa3Mepa KPUCTAJUTUTA aHAIU3UPYEMOTO BEIIECTBA.

Monyas 4. Onpenenenne pazmepa u GopMbl YACTHIL

JlucniepcuoHHbIN aHanu3. MeToibl JUCIIEPCUOHHOTO aHATN3a U MHTEPBAJbl X MPUMEHHU-
MocTH. Paznuuaneie popmbl 37eMEeHTOB AucriepcHOM (asbl. [lapamerpsl, ucmonb3yemble it Xa-
paKTepu3aliy pa3MepoB YaCTHUIl HEMPaBHIbHOHN GopMbl. DyHKIIMU pacnpeneneHus u ux rpadu-
yeckoe npejacrapiaeHue. CTaTUCTUYECKUE pacpeIeNeHUs ISl OMUCaHMsI TUCIIEPCHOTO COCTaBa.

MUKpOCKOIINYECKUE METOMBI ONPENEIICHNs JUCIEPCHOro cocraBa. OmnTHyeckas MHKpPO-
ckonusi. OcHoBbl MeTona. Knaccudukanus onTuyeckux MHUKpPOCKONoB. OCHOBHBIE METObI HC-
cienoBaHus. Merton cBetiioro u TemHoro mnois. Ilonspuzamus. Meron ¢a3oBoro KOHTpacTa.
®dnyopecuieHTHass MUKPOCKOIUA. MeToarKa MUKPOCKOITMYECKOIO aHaIN3a.

OnexkTpoHHas MUKpocKonus. OCHOBBI MeTOAA. AHAINTUYECKUE METO/IbI, UCIIOIb3yEMbIE B
ANIEKTPOHHON MUKPOCKOITHH.

[TpocBeunBatomias 3J€KTpOHHAs MUKpockonus. I[IpuHIMI paboThl NPOCBEYMBAIOILETO
AJIEKTPOHHOI'O0 MUKpOCKoIa. MeTo/l TEeMHOTO M CBETJIOro nojisi. MeToauka npoBeieHNs aHaJIu-
3a.

Ckanupyromias J1eKTpoHHasi MUKpocKonus. [IpuHimn paboTsl CKaHUPYIOIIETO 3IEKTPOH-
HOT0 MUKpocKorna. Vcronbp30BaHre BTOPUYHBIX U OTPAKEHHBIX IEKTPOHOB. MeToauka mpose-
JICHUS aHaJU3a.

Ckanupyromas 30H10Bast MUKpockonus. OcHOBEI MeTona. [IpenMyinecTsa u orpaHuyeHus.

Ckanupyroniasi TyHHelnbHast MUKpockomnus. [IpuHIun paboThl CKaHUPYIOLIEro TYHHEIbHO-
ro MUKpOCKoTa. Pa3nuynble peskxumbl paboThl MUKPOCKOTAa. MeToInKa poBeIeHHs aHaJIN3a.

ATomHO-cmiioBasi Mukpockonus. [IpuHIum paboTel aTOMHO-CHUIIOBOIO MUKpockomna. Pasz-
JUYHBIE PEXKUMBI padOThl MUKpOCKOTa. MeToIuKa MPOBeIeHUs aHAIIN3A.

[TpoBeneHmne AUCIEPCHOHHOTO aHainu3a o Mukpodortorpadusm. [ludposoe nzodbpaxenue
u ero oopaborka. Mopdonoruyeckoe onucanue. MeToamka npoBeaeHHs 1nojacyera yactull. Pac-
YeT U MOCTPOCHHUE KPUBBIX paclpeesieHUs] YaCTHUIl 10 pa3MepaM.

Omnpenenenue pa3MepoB YacTUI] METOJIOM cBeTopaccesHus. TypOunumerpus u Hedeno-
MmeTpus. [IpenmyiecTBa u orpaHMYEHUS] METOJIOB.

@DOTOH-KOppESAIMOHHAs crieKTpocKonus. OCHOBBI METOJIa U ammaparypHoe opopMIIeHHE.
[Ipeumy1iecTBa U OrpaHUYEHUS] METOA.

CenumMenTaliMoHHBIN aHanu3. CeaMMEHTalMs B TPABUTAIIMOHHOM M LEHTPOOESKHOM TOJIE.
MeToapl U MpUEMBI, UCIIOJIb3yeMble B CEAMMEHTALlMOHHOM aHaju3e. AnmnaparypHoe odopmiie-
Hue. OnpeaeneHre pa3MepoB YaCTHI] 110 CEAMMEHTAIIMOHHO-11()()Y3HOHHOMY PaBHOBECHIO.
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Omnpenenenue pa3MepoB YaCTHIl METOJO0M MaoyryioBoro paccesuus. CyTb u puznyeckue
OCHOBBI MeTo/1a. PaccesiHue peHTreHOBCKUX M HEUTPOHHBIX Jy4eil. AnmnapaTypHoe opopMIIeHHUE.
[Tpeumy1iecTBa U OrpaHUUEHUS METOJIOB.

Monyns 5. Onpeznenenue yaelabHOU MOBEPXHOCTH U APYTUX XapaKTEPUCTUK MOPUCTBIX TeEI

Knaccugukanus 1 0OCHOBHBIE XapaKTEPUCTUKUA MOPHUCTHIX Tel. OcoOEHHOCTH afcopOIuu
Ha TOPUCTHIX TejaxX. OKCIEPUMEHTaJbHbIE METOAbl M3MEPEHHUs aAcopOuuu. AmmapaTrypHoe
oopmieHre ATMHAMUYECKUX U CTATUYECKUX METOJIOB U3MEPEHUS aACOPOIMH: TPUHIUITHATIBHBIE
CXEMBI U pacueT BEIHUMHBI aJICOPOLIHH.

Meton BOT kak cTanIapTHBIN METOJ ONPEAEICHUS YIAEIbHON IIOBEPXHOCTH TBEP/BIX TEIL.
Br160op ancop06aroB u ycioBuii mpoBeneHus aacopomuu. OaHOTOYSYHBIM 1 MHOTOTOYEYHBINH Me-
tox BOT. VYcnoBus npumenenus ypaBHeHus JIeHrMiopa Ji1s onpeeeHus yAeIbHON OBEPXHO-
ctu. [IpumeHenne aOpyrux ypaBHEHH JUIsl ONpeNeleHus yAeIbHOM MOBEPXHOCTU U3 aAcopOLu-
OHHBIX JJAHHBIX.

Ancopbuust B me3onopax. KanumisipHasi KOHJeHCalus, OCHOBHBIE TEPMUHBI U OIpeese-
HUs. M30TepMBbl KanmWJUIIPHON KOHJAEHCAWU Ui MOJENbHBIX mop. Kiaccudukanms TUIoB me-
TeNb afAcopOLHOHHO-AecOpOLMOHHOTO TUcTepe3rca U popma mop. Pacuer pacnpenenenus o0b-
€Ma U YZACJIBHOW IOBEPXHOCTH ME30MOp IO pa3MepaM C HCIIOIb30BAHUEM PAa3JIMYHBIX METOJOB
pacuera (MoJesbHble U 0e3MOJleNbHbIe). YUYeT TOJIIMHBI aICOPOLMOHHOIO CJI0s MPH pacyere
pacipeaeseHus mop o pazmMepam.

Ancopbuust B Mukpornopax. Teopus o0beMHOro 3amoiHeHUs Mukporop [lyOuHuHa, ee
NpUMEHEHHE /ISl ONMCAHUS aIcOPOLMU Ha MUKPOIIOPHUCTHIX Telax. Y4eT aJcopOIiy Ha BHEII-
HEll MOBEPXHOCTHU MPHU onpeeneHnd oobema MUKporop. [IpsMbie skcriepUMeHTaIbHbIE METOIbI
omnpezeneHuss o0bemMa U pa3MepoB MUKPOIIOP.

CpaBHUTENBbHBIE METObI, OCHOBAaHHBIE Ha CTAHAAPTHBIX U30TEpPMax M 3TAJOHHBIX 00pa3iax.
Pacuer uctuHHOrO 06EMa MUKPONOP M BHELIHEH YAEIbHOM MOBEPXHOCTH C MCHOJIb30BAHHUEM
CPAaBHUTEIBHBIX METOJIOB.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buaet yuedHoi padornl B 3a4eTHBIX B akageMunueckux
eIMHULAX yacax

O0mas TpPyA0EMKOCTb JMCIHIIIHHbI 3 108

B ToM uncne Ha oOyueHue 3 108

AYIUTOpPHBIE 3aHATHUS: 1 36
Jlexun 0,5 18
[TpakTHdeckue 3aHITHS 0,5 18
JlaGopaTopHble paboThI - -

CamocrosiTeibHas padora: 1 36
Pacuetno-rpaduueckne paboTsl -
Jlpyrue BUJIbl CAMOCTOSITENIbHONM PabOTHI 36

BuJ HTOroBOro KOHTPOJISA: IK3aMeH 1 36

O0bem
Bune1 yuednoii padorst B 3a4yeTHBIX B acrpoHomMuue-
eIMHULAX CKHX Yacax

O0mas TPyA0eMKOCTb JMCIHILIHHbI 3 81

B Tom uncne Ha o6yuenue 3 81

AyIMTOpHBIC 3aAHATHS: 1 27
Jlexmun 0,5 13,5
[IpakTHyeckue 3aHATHS 0,5 13,5
JlaGopaTopHbie pabOoTHI - -
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CamocTrosiTe/ibHasi padoTa: 1 27

PacuerHo-rpaduueckre paboTh -

Jlpyrue BUJIbI CAMOCTOSITENILHON PabOTHI 27

Buj uToroBoro KOHTpoOJIsi: IK3aMeH 1 27

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«Jle10BO HHOCTPAHHBIN A3BIK»
(b1.B.3)
1. Heap AMCHUNINHBI — MIPHOOpPETEHNE 00YyJarOIMMHKCS 00IIel, KOMMYHUKATUBHOW U TIPO-
deccroHanbHOW KOMIIETEHUUH, YpPOBEHb KOTOPHIX Ha OTHEJIBHBIX JTanax S3bIKOBOM
HNOJArOTOBKM  TO3BOJISIET  HMCIOJIb30BAaTh ~ WHOCTPAHHBIA  SI3bIK  KaK B Ipodeccuo-
HAJIBHOM JeSTENIbHOCTH B c(hepe 1e0BOro o0IeH s, TaKk W JJs  LeJel caMooOpa3oBaHHs.
2. B pesyabTrare wu3ydeHHs UCHUIUIMHBI O00ydYalouuiics 10 mNporpaMme Maru-
CTPATYPbI 10JIKEH:
Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:
- TOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOPEAIN3ALMHU, UCIIOJIb30BAaHUIO TBOPUYECKOTO NOTEHIAIA
(OK-3);
- CITIOCOOHOCTHIO K MPO(ecCHOHATEHOMY POCTY, K CAMOCTOSITEIIbBHOMY 00YYEHHIO HOBBIM METO-
JlaM MCCIIEIOBAaHUS, K N3MEHEHHUIO HAyYHOTO ¥ HayYHO-TIPOM3BOICTBEHHOTO MPO(HIIs CBOECH
npodeccronatbpHoi aesteabroctu (OK-5);
- CIOCOOHOCTHIO B YCTHOM M MUCHbMEHHOM PeYr CBOOOIHO MMOJIb30BATHCS PYCCKUM M HHOCTPAH-
HBIM SI3bIKAMH KaK CpecTBOM JenoBoro obienus (OK-6);
- TOTOBHOCTBIO K KOMMYHUKAIIUH B YCTHOW U MUCbMEHHOHN (JOpPMax Ha PyCCKOM M HHOCTPAHHOM
sI3bIKaxX JUIS PeIIeHus 3a1a4 nmpodeccuoHanbHoit nesrensHoctr (OIMK-1);
- TOTOBHOCTBIO PYKOBOAHUTH KOJJIEKTUBOM B cdepe CBoe MpodPecCHOHAITBHON AesATeNb-
HOCTH, TOJIEPAaHTHO BOCIIPUHUMAsI COLIMAJIbHbIE, STHUYECKHE, KOH(PeCCHOHAIbHBIE U KYIbTYpHBIE
paznuuns (OI1K-2).
3namo:
- OCHOBHBIE CMIOCOOBI COYETAEMOCTH JIEKCMYECKHUX €IMHUIl M  OCHOBHBIE CJIOBO-
o0Opa3oBaTeNbHbIE MOJIEIH;
- pYCCKHE SKBUBAJIECHTHI OCHOBHBIX CJIOB U BBIPAKEHUI NMPOPECCHOHATBHON PeyH;
OCHOBHBIE NIPHUEMBI U METO/IbI peepupOBaHMsI U aHHOTUPOBAHUS JIMTEPATYPHI 110 CIIEHUAIBHO-
CTH;
- TIaCCHUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHCJI€ OOLIEHAYUYHYIO U CIeLHaIbHYI0 TEPMHHOIIO-
TUI0, HEOOXOAUMYIO AJisi paOOThI Ha/l TUIIOBBIMU TEKCTaMU;
- TpueMbl pabOThl C OPUTHHAIBLHON JIUTEPATYpPOil 10 CIIEUATbHOCTH.
Ymemy:
- paboTaTh ¢ OPUTMHAIBLHON JIUTEPATYPOH 1O CIIEHUATBHOCTH
- paboTaTh CO CIIOBapeM;
BECTH JIEJIOBYIO IIEPENMCKY HA N3y4aEMOM SI3BIKE;
- BECTH pEUEBYIO0 JEATENIbHOCTh IMPUMEHUTENbHO K cdepe OBITOBOM U Mpo-
beccnoHaIbHONM KOMMYHUKALINH.
Braoemy:
- MHOCTPaHHBIM SI3bIKOM Ha YPOBHE MPO(PECCHOHATHHOIO OOIIEHHs], HAaBBIKAMU  YMEHUSMHU
peueBoii AeATENbHOCTH MPUMEHHUTEIBHO K cpepe ObITOBOM U MpodhecCHOHATbHOW KOMMYHHKA-
I[UU, OCHOBaMH IyOJIUYHON peyu;
- (opmamH JIe0BOM MEPENUCKH, HaBBIKAMU ITOATOTOBKU TEKCTOBBIX JOKYMEHTOB B YIIPaB-
JICHYECKOM JeSITCIIFHOCTH,
- OCHOBHOU MHOS3BIYHOM TEPMUHOJIOTUEN CIELUATIbHOCTH;
- ocHOBamH pedeprpOBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI 110 CHEIIHATbHOCTH.
3. KpaTkoe coaepkanue 1M CHUNIHHBI:
Mooyns 1. Obwenunesucmuueckue acnekmol 0e108020 0OUjeHUsl HA UHOCMPAHHOM S3bIKe.
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Benenue. [IpenmeT u poiib MHOCTPAHHOTO SI3bIKA B JETIOBOM OOIIEHUU. 3aaui U MECTO Kypca B
MIOATOTOBKE MAarucTpa TEXHUKU U TEXHOJIOTUU.
1. 'paMMarTuyeckre TPYIHOCTH HU3y4yaeMOTO si3bika: JIMuHbIe, MPUTSKATEIbHBIE U MPOYHE Me-
CTOMMEHMUS.
Cropsioxenue riiarona-cBsizku. O0pa3oBanue u ynorpedieHue ¢opM NacCHBHOTO 3aJiora.

[Topsinok CII0B B MPEIIOKEHUU.
2. UreHne TemMaTUUeCKUX TEKCTOB: «BBenenue B xumuwon, «J1.1. Mennenee», «PXTY
uMm. J[.1. MenneneeBay. [lonsitue o Bugax yTeHHs. AKTUBU3ALMS JIEKCUKU MPOYUTAHHBIX TEK-
CTOB.
3. [IpakTuka ycTHOM peun 1o Temam: «I['oBopum o ceden, «B ropoae», «PaiioH, rae s )KuBy».
Jlexcudeckne 0COOCHHOCTH MOHOJIOTHYECKOW peun. PedeBoii 3TUKeT nenoBoro oomieHus (3Ha-
KOMCTBO, NpEACTaBICHUE, YCTAHOBIICHUE U MOJAJEp)KaHUE KOHTAKTa, 3alpoC U COOOIIECHUE WH-
dbopmaruu, moOyXIeHUE K JEHCTBHUIO, BBIPAKEHUE TIPOCHOBI, COTTIACHS).
DoHETUYECKUE XaPAKTEPUCTUKU H3ydaeMoro si3bika. OCOOCHHOCTH AMAjIOrHYecKON peyd 1o
MPONJECHHBIM TEMaM.
4. 'pammaTH4eCKUE TPYIHOCTH U3Y4aeMOTO SI3bIKa:
Nudpuantus. O6pazoBaHue U ynorpediieHne nHGUHUTUBHBIX 000poTOB. BunoBpemennsie ¢hop-
MBI IJ1aroJoB.
Mooynv 2. Umenue, nepesod u ocobenHocmu cneyuanbHol Ou3Hec Jumepamypbi.
5. U3yuarouiee uyteHne TeKCToB o teMam: «CTpyKkTypa BeniecTBa», «Heopranuueckas u opra-
HUYECKAasi XUMHUSI, COSMHEHUS YTIEPOIay.
Jlexcuyeckne OCOOCHHOCTH JEJIOBOM JOKyMEHTaluu. TepMuHOIOrusi OM3HEC JTUTEpaTyphl Ha
M3y4aeMOM SI3bIKE.
6. [IpakTuka ycTHOl peun 1o teme «CTyIeHuecKas )KU3Hb.
CTriiicTUyecKkre M JIGKCHUYECKHE OCOOCHHOCTH SI3bIKA JIEJIOBOTO OOIIEHMs. AKTUBHBIA W Tac-
CHBHBIN TEMAaTHYECKUN CIIOBAPHBIN 3aI1ac.
7. I'paMMaTHYecKue TPYJHOCTH U3y4aeMOro S3bIKA:
[Ipuuactus. PaznuuHble BapuaHThl NepeBOIa NPUIACTUN HA pycCKui s3bIK. [IpruacTHbie
000pOTHI U IPUEMBI UX TIEPEBOJIa HA PYCCKH S3BIK.
CocnararenbHoe HakJIOHEHUE. THUIBI YCIOBHBIX MpeIoKeHn. BapuaHnTel nepeBoia
MIPEIOKEHUH B COCIIaraTeIbHOM HAKJIOHEHUH U YCIIOBHBIX MPEITIOKECHUM.
8. M3yuaroriee 4TeHrne TEKCTOB MO TeMaTuke: «XumMudeckas gadopatopus»; «V3Mepenus B xu-
MUN.
Opranuzanusa paboThl CO crenuaibHbIMU croBapsMu. [loHsTHE 0 pedeprupoBaHUU TEKCTOB IO
CIEIUATBLHOCTH.
Mooyns 3. Ilpogheccuonanvras kommyHuxayus 6 cghepe 0108020 0OueHUs.
9. IlpakTuka ycTHOM peun mo teMam: «CTpaHa u3ydaemoro ssblkay», «lIpoBenenue nenoBoi
BCTPEUMN», «3aKIIOYEHUE KOHTPAKTaY.
VYcrHbiit 0OMeH nHopMaryeii: Y CTHbIe KOHTAKThI B CUTYAIHSIX JIETIOBOTO OOIICHUSI.
10. Usyyaroriee 4TeHHe CHENMATBHBIX TEKCTOB. [Ipuembl paboTel co cmoBapeM. CocTaBieHUE
pedepaToB M aHHOTAIIUH.
11. O3nakomuTenbHOEe YTeHHE MO TeMaTuke: «B Oanke. DuHaHCBHY; «JlenoBbie MUCHEMaY;
«Y CTpOCTBO Ha paboTy».
®opwmbl aenoBoro nuckMa. [loHsTHE nenoBoil koppecnonaeHuuu. [Ipuemsr padotsl ¢ MuTepHE-
TOM U JIEKTPOHHOH MOYTOM.
12. Pa3roBopHasi mpakTUKa JEIOBOTO OOIICHUS MO TeMaM: «XUMHUYEeCKHe TeXHOIOoTum», «lIpo-
0JIEMBI SKOJIOTUNY.

CooOmienne wHGOpMAIH 10 TeMe (MOHOJOTUYECKOE BBHICKAa3bIBaHKE) B paMKax 0OIIe-
Hay4YHOH U OOIIETEXHUYECKON TEMATHKHU.

OO1ee KOIMYECTBO MOAYJIEH - 3.
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4 O0beM yueOHOH THCHHUIINHBI

B 3auer-
o B akanewm. ua-
Bunbr yueOHOM paboThI HBIX €0U- cax
HHULIAX
O0mas Tpy10eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHY 2 72
Konrakthas pa6ora (KP): 0.75 27
Jlexumm yuebHvim nianom He npedycmompeHtul - -
[Ipaktuueckue 3austus (I113) 0.75 27
JlaGopaTopHbIe 3aHIATHS YUeOHbIM NIAHOM He NPEOYCMOMPEHbl - -
CamocrositesibHas padora (CP): 1.25 45
YrpaxxHeHus 10 COOTBETCTBYIOIIUM pa3jenaaM AUCIUIIIMHBI 1.25 45
Bua koHTpoOJIA: 3a4ueT / IK3aMeH - 3ayer
B 3auer-
Bunbt yueOHOM pabOThI HBIX €IH- B acrponom.
S gacax
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 110 Y4eOHOMY ILIAHY 2 24
KonraktHas pa6ora (KP): 0.75 20.25
Jlexuuu yuebHbviM nianom He npedycmompeHrl - -
ITpakTnueckue 3anstus (I113) 0.75 20.25
JlabopaTopHble 3aHATHS YYeOHbIM NIAHOM He NPedyCMOmpeHbl - -
CamocrositesbHas padora (CP): 1.25 33.75
YipakHeHUs 0 COOTBETCTBYIOIIUM pa3ziesiaM AUCHIUTIIMHBI 1.25 33.75
Buj koHTpoOJIsI: 324eT / IK3aMeH - 3a4yer

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«A30paHHbIe IJIaBbI MPOIECCOB U ANMAPATOB XUMHYECKUX TEXHOJIOTHil»
(b1.5.4)
1. Heablo uzyueHust AMCUUILUIMHEI sBiISETCs (hopMUpOBaHUE Y oOyuaromumxcs obuienpodeccro-
HAJIBHBIX KOMITETEHIINH, YTITyOIeHHne U paclIipeHne 3HaHUH B 00JIACTH MacCOOMEHHBIX MPOIIEC-
COB XMMHUYECKOW TEXHOJIOTUU, B TOM YHCJE C y4acTHeM TBepaoil (a3bl, U psaa TEIJIOBBIX MPO-
IIECCOB, MO3BOJISIONINX BBITYCKHIUKAM OCYIIECTBIIATH HAYYHO-HUCCIIEOBATENECKYIO U TIPOU3BO/I-
CTBEHHYIO JIESTEIbHOCTb.
2. B pe3yabTare u3ydeHus AUCIUIUTHHBI «V30paHHBIE TIaBBl MPOIIECCOB XUMHUECKUX TEXHO-
JIOTUI» TIPH MOJATOTOBKE MAarucCTPOB IO HAMpaBIEHUIO «XUMHUYECKash TEXHOJIOTHS» BBITYCKHHUK
JIOJDKEH 00J1aaTh CIEAYIONIMMU KOMITETCHIIASMU:
OO1IeKyAbTYPHBIMU:
OK-1: ctocoOHOCTHIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATIN3Y, CHHTE3Y;
OK-4: criocoOHOCTBIO COBEPIIEHCTBOBATH M PAa3BUBATh CBOW MHTEIUIEKTYaJbHBIA M OOIIEKYIb-
TYpHBIH YpOBEHB, MOJy4aTh 3HAHUS B 00JACTH COBPEMEHHBIX MPOOJIEM HAayKH, TEXHUKU M TEX-
HOJIOTUH, TYMAHUTAPHBIX, COITUAIBHBIX U SKOHOMUYECKUX HaYK;
OK-5: cnocoOHOCTBIO K MPOodhecCHOHATFHOMY POCTY, K CAMOCTOATEILHOMY OOYYEHHUIO HOBBIM
METO/IaM HMCCJIE0BaHUs, K N3MEHEHHIO HAyYHOTO U HayYHO-IIPOM3BOACTBEHHOTO NMpOoduiIst cBO-
eil nmpoeccHOHaIbHOMN JEeATENbHOCTH.

O6menpodeccnoHaTbHBIMU:

OIIK-3: cmocoOGHOCThIO K MpO(eCCHOHAIBHOM  AKCIUIyaTallid  COBPEMEHHOTO
000pyI0BaHUs ¥ MPHOOPOB B COOTBETCTBUY C HAIPABJICHUEM H MPOQUIEM TOJATOTOBKH;

OIIK-4: rOTOBHOCTBIO K HCHOJIb30BAaHUIO METOJOB MAaTeMaTHYE€CKOTO MOJEIUPOBAHUS
MaTepuajoB U TEXHOJIOTHYECKHUX MPOIECCOB, K TEOPETUUECKOMY aHATIU3Y U SKCIIEPUMEHTAILHOM
NPOBEPKE TEOPETUUECKUX TUIOTE3:

Ilocse u3ydyeHusi qUCHUILIMHBI «/30paHHbIe T1aBbl MPOLIECCOB XUMUYECKUX TEXHOJIOTHI»
00yJaroNIUiiCs TOIKEH:
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3Hamp:

- TEOPETUYECKHUE OCHOBBI IIPOIIECCOB MAcCOIEPEHOca B CHUCTEMax C ydyacTHEM TBepaoil (a3l
METObI pacueTa MacCOOOMEHHBIX anmnapaTos;

- OCHOBHBIE 3aKOHOMEPHOCTH PaBHOBECHsI U KMHETHUKH MacCOOOMEHHBIX MPOLIECCOB C y4acTUEM
TBEpOH (a3bl;

- METO/bl MHTEHCU(PUKALUU pabOThl MAaCCOOMEHHBIX alapaToB;

- 3aKOHOMEPHOCTH TIPOLIECCa BBIMAPUBAHMS PACTBOPOB, TEIJIOBBIE M MaTepUANIbHBIC OalaHCHI
mpouecca, METOJbl pacueTa OJHO U MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAaHOBOK;

- 3aKOHOMEPHOCTH BJIMSIHUSA CTPYKTYPbI IOTOKOB B alllaparax Ha TEXHOJOTHYECKHE ITPOLIECCHI;

- OCHOBHbIE ypaBHEHMs PaBHOBECHs NPHU afcopOLUM U MOHHOM OOMEHe, IMHAMHKY COpOIMH;
METO/BI pacueTa afcopOIMOHHBIX aIapaToB;

ymembp:

- OTIPENIENATh OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB C y4acTUEM TBEpIoH (a3br;

- OIIpE/IENSITh NapaMeTphl IPOLIECCOB B TPOMBILIUIEHHBIX allllapaTax ¢ yuacTHeM TBepAoi ¢a3sbl;

- pemaTbh KOHKPETHBIC 33/1a4H pacyeTa U HHTEHCH(PHUKAINNA MacCOOOMEHHBIX IPOLIECCOB;

- OIPEIENATH TapaMeTphl IIpoLecca BoIIapUBaHMs;

- MCII0JIb30BATh 3HAHUS CTPYKTYPbI IOTOKOB JIJIsl pacyeTa annaparos;

enademp:

- METOJAaMH OTPENEICHUsI OCHOBHBIX MapaMeTPOB 00OPYAOBaHUS, UCIOIB3yEMOTO JUIS MPOBE-
JICHUS TEXHOJIOTHUECKUX MPOLIECCOB C y4yacTHeM TBepAoH (asbl;

- METOIAMHU OIIPENIEICHHS] OCHOBHBIX ITapaMeTPOB 000pPYyI0BAaHUS, UCIIOIB3YEMOTO JIJIsl IPOBEJIE-
HUS IPOLIECCOB BHINIAPUBAHUS;

- METOJIaMU OIpe/ENICHUs pealbHON CTPYKTYphl IOTOKOB B ammaparax JUlsl OIpeleleHus napa-
METPOB TEXHOJIOTMYECKUX IPOLIECCOB.

3. Kpatkoe coep:xaHue pa3/iesioB JUCHHNIAHBI

Mopnyas 1. IIponeccsl 1 annaparsl BBINAPDUBAHUA PACTBOPOB.

[Ipouecc BrImapuBaHUs pacTBOPOB U oOsiacTu ero npuMmeHeHus. [Ipouecc BbimapuBaHus
pPacTBOPOB B OJJHOCTYNEHUYATHIX BBIMAPHBIX ammaparax. MarepuanbHblid 6anaHc 0JHOKOPIYCHO-
ro BeIapHOro anmnapata. Onpenenenrue pacxoja YHEPruu Ha MPOBEIEHUE MPOoIIecca B OJTHOKOP-
IIyCHOM BbINIapHOM anmnapare. OnpezeneHne TeMrnepaTypsl KUIIEHHs pacTBopa. Buael temnepa-
TYpPHBIX NOTEPH (Jlenpeccuil) U ux onpeneneHne. MHOrokoprycHoe BbIITapUBaHUE, CXEMbI Ipsi-
MOTOYHBIX U MPOTUBOTOYHBIX YCTaHOBOK. MarepuanbHbIi U TEIIOBOW OalaHC MHOTOKOpIYC-
HBIX BBIIApHBIX YCTaHOBOK. OmpesaeneHue noje3Hol pa3HOCTU TEMIIEpaTyp B MHOTOKOPITYCHOM
BBINTAPHOI YCTaHOBKE M CHOCOOBI €e paclpeeseHus: mo koprycam. KoOHCTpyKIMU BBITApHBIX
anmnaparos.

Moayab 2. CTPYKTypa IOTOKOB B TeIlJIO H MACCOOOMEHHBIX aNNAPaTax U peaKkTopax.

Bnusinue npojonpHOro nepemMeruBanus Ha 3QQGEKTUBHOCTh pabOThl KOJOHHBIX Macco-
OOMEHHBIX anmapaTroB U Temja000MeHHOH anmapatypbl. CTpyKTypa MOTOKOB B cliydae MpocCTeii-
MUX HACATbHBIX Mojenei: uaeanbHoe BbiTecHeHHe (MUB) u mneansHoe cmemenune (MUC).
MeTtonpl HccaenoBaHUs CTPYKTYpbl NMOTOKOB. MMIysnbCHBIM M CTyHeHYaThIi BBOJ Tpaccepa.
Bpems npeObiBanus. AuddepenunanbHas U UHTErpanbHas QYHKIUU pacrpeieseHus] BpeMeH!
npeObIBaHMs, UX B3aUMOCBA3b. MaTeMaTHUeCKie MOJICNN CTPYKTYpPhl TOTOKOB B MPUOJINKEHUN
K peallbHbIM cucTeMaM. SldeeuHasi MOJIeNb: YHCIO SYeeK MACaJIbHOrO0 CMEUICHHs KakK MapaMmerp
mogaenu. uddysnonnas onHonapamerpuyeckas MoJIeNb: CpeHee BpeMs MpeObIBaHus, AUCIIEp-
cus. JlucnepcuonHoe uucno (oOpatHblii KpuTepuit Ilekine, koaddULIMEHT NMPOAONIBHOTO Hepe-
MEIIHBAHHUS ).

Monayasb 3. U3yyeHue npouecca Cylikd B XUMHYECKOH MPOMBIILJIEHHOCTH

KoHTakTHas U KOHBEKTUBHAs CyIIKH. CyIIHMIbHBIE areHThl, UCIIOJIb3yEMbIE B IMpOLIECCE
cymku. CBoiicTBa BIa)KHOIO BO3/yXa KaK CYIIMJIBHOIO areHta. «H-X» nuarpaMma cOCTOSIHHSA
BJIAKHOTO BO3AyXxa (auarpamma Pam3una). MarepuanbHbIi U TEIUIOBOW OajlaHC KOHBEKTUBHOM
CYIIUJILHON YCTaHOBKH. Teopernueckas (MacanbHas) CylIwika. BHyTpeHHHI OanaHC CyIIMIIb-
HOU Kamephl. YpaBHeHHe paboueil TMHUM mpolecca cyiku. M3o0paxenue npouecca CynKy Ha
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«H-X» nuarpamme. CMelieHue ra3oB pa3iMyHbIX IapaMeTpoB. BapuaHThl mpoBeaeHUs MpoLec-
Ca KOHBEKTUBHOM CYIIKH: OCHOBHOM; C IONOJIHUTEIbHBIM MIOABOJIOM TEIUIOTHI B CYIIUIBHOMN Ka-
Mepe; ¢ MMPOMEKYTOUHBIM IOJOTPEBOM BO3/1yXa MO 30HaM CYIIMJIbHON KaMepbl; C PEHUPKYIISIH-
eit yactu orpaboranHoro Bo3ayxa. KonrakthHa cymika. PaBHoBecue ¢a3 npu cymike. DopmMbl cBs-
34 BJIaru ¢ MarepuaioM. M3orepmsbl cymku. ['urpockonuueckas touka marepuana. Kunernka
cymiku. KpuBas cymiku v KpuBasi CKOPOCTH CyIIKM. KOHCTpyKIIMM KOHBEKTHBHBIX CYLIMJIOK:
KaMepHasi; MHOTOsIpYCHAsl JICHTOYHAs, OapabaHHas; MHEBMATUYECKasl; TIETIICBAs, PACIIbLIUTEIb-
Has. Cynika B KUISILIEM CIIOE.

Monayab 4. AxcopOumsi B cucTeMe «KHIAKOCTh — TBEP/I0e» U «ra3 - TBepaoe». JKCTPAKUHs

B CHCTEMe «KMIKOCTb - ’KUIKOCTb».

AncopOuusi B CHCTEME, «ra3 — TBEPIOE» U « KUIKOCTh TBepaoe». KuHeTnka maccome-
peHoca B MOPUCTBIX TEJIax: MUKpPO-, ME30- U Makpornopsl. PaBHoBecue mipu aacopOuuu. M3orep-
MBI aacopOuuu. CtaThueckas M JUHAMUYECKas aKTUBHOCTH ajcopOeHToB. DPOHT ajacopOiuy.
YCTpoiCTBO M MPUHLIUII IEHCTBUS afcopOepoB. TeopeTruueckre OCHOBBI SKCTPAKIIMH B CHCTEME
«OKUIKOCTh-KUAKOCTH». M300paxenue cocraBa (a3 u mpoueccoB Ha TpoiHOM auarpamme. [Ipe-
JIelbHBIE PAcXO0/bl dKCTpareHTa. MHOroctyneHuaras SKCTpaKIUs ¢ MEPEKPECTHBIM U MPOTUBO-
TOYHBIM JBWKeHHEM (a3. MeTonbl pacyeTa OCHOBHBIX THIIOB JKCTPAKIIMOHHBIX aIlllapaToB.
[IpombllIeHHAs SKCTPaKLIMOHHAs arapaTypa.

4. O0beM y4eOHOIl U CIUTITHHBI

KomnuectBo | B akanmem.
3a4EeTHBIX qacax
eIIUH.

O0mas TpyA0eMKOCTb M CIHIIJIMHBI 3 108

B tom uuncne Ha oOydeHue 2,5 90

AyAUTOpPHBIE 3aHATHS: 15 54
Jlexuym 12
[TpakTHyeckue 3aHATHS 26
JlaGopaTopHbie pabOThI 16

CamocTrosiTeIbHas padoTa: 1 36
PacueTHo-Tpaduueckue padboThI 18
Jlpyrue Bubpl CaMOCTOSITENIbHON paboThI 18

Buja uToroBoro KOHTpoOJIsi (3K3aMeH) 0,5 18

KonnyectBo B actpo-
3a4EeTHBIX HOM. Yacax
€J/IMH.

OO0uast TPy10eMKOCTh THCHHILIMHBI 3 81

B ToM uncie Ha 0OydeHue 2,5 67,5

AyIMTOpHBIC 3AHATHS: 15 40,5
Jlexum 9
[IpakTHueckue 3aHATUS 19,5
JlaGopaTopHbie pabOTHI 12

CamocrositeibHas padora: 1 27
PacuetHo-Tpaduueckue padboTh 13,5
Jlpyrue Bupl CaMOCTOSITENILHON paboThI 13,5

Buja uToroBoro KOHTpoJIsi (3K3aMeH) 0,5 13,5
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OnTHMH3aIUS XUMHKO-TEXHOJI0THYECKHUX MPOLECCOB
(b1.B.5)

1. Heap aAucuMnmInHbl — MoJydyeHUue 0a30BBIX 3HAHUNW O METOJIaX ONTUMHU3ALUU XUMHUKO-
TEXHOJIOTUYECKUX MPOLIECCOB U MPHOOPETEHUE OIbITa UX MPUMEHEHUS JUIs PEIICHHs ONTHMM3a-
[MOHHBIX 33/1a4, B YACTHOCTH C UCIOJIH30BAaHUEM aBTOMATHU3HPOBAHHOW CHCTEMBbI KOMIIbIOTEP-
Hoil MatemaTuku (CKM) MATLAB, a Takxke OBIaJieHUE C €ro MOMOUIbIO IMPAKTUKOW KOMIIbIO-
TEPHOTO MOJIETTUPOBAHUSI CUCTEM XMMHUYECKOW TEXHOJOTHH C pelIeHHEM 3a/1ay aHalu3a, ONTH-
MU3AIUU U CUHTE3a XUMUKO-TexHosornueckux rnpoieccoB (XTII) u cucrem (XTC).
2. TpeOoBanusi K pe3yJibTaTaM 0CBOEHMSI THCUMIIJIMHBI
N3yueHne JUCUUIUITMHBI CHOCOOCTBYET (POPMUPOBAHUIO CIEAYIOMINX KOMIETSHIIUH:
OoueKkyibmypHulx:
® TOTOBHOCTBIO JIEHCTBOBaTb B HECTAHAAPTHBIX CUTYALUSAX, HECTU COLMAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);
® TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOpEaIN3allMy, UCIIOIb30BAHUIO TBOPUYECKOIO OTEHIHA-
na (OK-3);
® CHOCOOHOCTBIO K MPOECCHOHATBHOMY POCTY, K CAMOCTOSITEIIbHOMY O0yYEHUIO0 HOBBIM METO-
JaM HCCIIEeIOBaHUs, K M3MEHEHUI0 HAYYHOTO M HAyYHO-TIPOM3BOJACTBEHHOTO Mpoduiis cBoei
npodeccuonanbHoi aesteabHocTH (OK-5);
® CIOCOOHOCTBHIO HA MPAKTHKE HCIOJIb30BaTh YMEHHUS U HABBIKM B OpPTaHU3AllMU HCCIEIOBa-
TENBCKUX M MPOEKTHBIX PaboT, B yrpasieHuH KoyutekTuBoM (OK-7);
® CIOCOOHOCTBHIO HAaXOAWTh TBOPUYECKHE PEIICHHS COLMAIBHBIX M MPOPEeCcCCHOHATIBHBIX 3aiad,
FOTOBHOCTBIO K MPUHATHIO HecTaHAapTHBIX perrenuii (OK-8);
® CIOCOOHOCTBIO C TIOMOIIbIO MH(POPMAIIMOHHBIX TEXHOJOTHI K CAMOCTOATEIHLHOMY Mpuodpe-
TEHHIO U UCTIOJIb30BAHUIO B MPAKTHUECKON JeSITEeIbHOCTH HOBBIX 3HAaHUM U YMEHUI1, B TOM YHCIIe
B 00J1aCTsIX 3HAHMH, HETIOCPEIICTBEHHO CBSI3aHHBIX O cdepoit nestenbrocth (OK-9);
Oowenpogpeccuonanvhoix:
® TOTOBHOCTHIO K KOMMYHHUKAIIUM B YCTHOH M MHCbMEHHOM (hopMax Ha pycCKOM M MHOCTpaH-
HOM sI3bIKaX JIJIsl peleHus 3aaau npodeccuonansHoi aestreraproct (OITK-1);
® TOTOBHOCTBHIO PYKOBOJHUTH KOJUIEKTUBOM B c(hepe cBoel mpodeccnoHaIbHON AeATeNbHOCTH,
TOJIEPAHTHO BOCIIPMHMMAsl COLIMAJIbHBIE, 3THUYECKUE, KOH(ECCUOHAJIbHbIE U KYJIbTYPHBIE pa3-
maaust (OT1K-2);
® CIOCOOHOCTHIO K TPO(hEeCCHOHATLHOM IKCIUTyaTallid COBPEMEHHOTO 000pYA0BaHUS U TIPHOO-
POB B COOTBETCTBHH C HampaBiieHHeM u npoduiem nmoarotosku (OITK-3);
® TOTOBHOCTBIO K HCIIOJIb30BAHMIO METOJOB MAaT€MAaTUYECKOTO MOJEINPOBAHUS MATEPHAIIOB U
TEXHOJIOTMYECKHUX IPOLECCOB, K TEOPETHMUECKOMY aHalIM3y U DKCIEPUMEHTAIbHOW IPOBEPKE
teopetrueckux runore3 (OITK-4);
® TOTOBHOCTBIO K 3alIUTE€ OOBEKTOB MHTEIUIEKTYaJIbHOW COOCTBEHHOCTH U KOMMEpIHATIU3aluu
npaB Ha 00BEKTHl HHTEIUIEKTyalIbHON cobcTBeHHOCTH (OITK-5).
B pe3ynbpraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:
3namo:
- HEPapXUUECKYIO CTPYKTYPY XUMHUKO-TEXHOJIOTHUYECKUX MPOLIECCOB U METOAMKY CUCTEMHOTO
aHaJIM3a XUMUYECKUX TPOU3BO/ICTB;
- METO/1bl KOMITBIOTEPHOTO MOJEIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB,;
- YUCIIEHHBIE METO/IbI BBIYUCIUTEIPHON MAaTEMATUKH JIJIsl pealn3alii Ha KOMITBIOTEPAaX MOJIe-
JIell XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB;
- CI0CcOOBI TPUMEHEHHSI KOMITBIOTEPHBIX MOJIENIEH XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB JUIS
pelleHus 3a1a4 HayYHbIX UCCIIEIOBAHMM, a TaKXKe 3a/1a4 aHaJIn3a U ONTUMU3ALUN XUMUKO-
TEXHOJIOTUYECKHUX CUCTEM;
- IPUHIIUIIBI TIPUMEHEHUS! METOA0JIOTHH KOMIIBIOTEPHOTO MOJIEIMPOBAHUS ITPH aBTOMAaTU3UPO-
BAaHHOM MPOEKTUPOBAHUH U KOMITBIOTEPHOM YIPABICHUN XUMHUYECKUMH IIPOU3BOICTBAMHU.
Ymemo:
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- IPUMEHATH TMOJIyYCHHBIC 3HAHUS NPU pPEIICHUH MPOPECCHOHATBHBIX 33/1a4 KOMIbIOTEPHOTO
MOJIEJIMPOBAHMS IPOLIECCOB B TEIUIOOOMEHHUKAX U XUMHUYECKUX PEaKTOPaX:

- pematb 0OpaTHBIC 3a7a4d CTPYKTYPHOU M MapaMeTpudecKol HIeHTH(PUKAMK MaTeMaTuye-
CKOT'0 OIMMCaHUs MPOLECCOB XUMUYECKUX MTPEBPAILEHUI B PEaKTOpax ¢ MEIIAIKONH U TpyOUaThIX
peakTopax, a TakyKe MaTeMaTHYeCKOTr0 OMMCAaHMS IPOIIECCOB TEILIONEepPEayt B TETNIO0OMEHHU-
Kax;

- pelaTh OpsiMble 337a4l KOMIIBIOTEPHOIO MOJIEIMPOBAHUS MPOLIECCOB B PEAKTOpax ¢ Mellaj-
KOH;

- pemarthb npsMble 33a4i KOMITBIOTEPHOTO MOIEIHPOBAHNUS IPOIIECCOB B TPYOUATHIX PEAKTOPAX;
- pemarh 3aJa4uu ONTUMM3ALUY IPOLIECCOB XMMUYECKHX MPEBPALIEHUH B peakTopax U Iporec-
COB TEIIONEpeauu B TEIII000MEHHHUKAX.

Bnaoemp:

- METOJIaMH TMPUMEHEHHUS! CTaHJAPTHBIX MAaKeTOB MPUKJIAJHBIX IPOTpaMM, B YAaCTHOCTH IMaKeTa
MATLAB, nns MoaenupoBaHUS W ONTHMHU3AIMU IIPOLIECCOB B TEINIOOOMEHHHMKAX, a TaK)Ke B
XUMHYECKHX PEaKTOpax MACAITBHOTO MMEPEMEIINBAHUS U UCATHHOTO BHITECHEHHUS.

3. Kpartkoe cogep:xxanne 1ucuMNJIHHBI

Mopayasb 1. XapakTepucTuka 3a1a4 oNTHMH3AIUM IPOLECCOB XUMUYECKOH TeXHOJIOTHH.
Tema 1. Hepapxuueckas cmpyKmypa npoyeccos XumMuieckux npoussoocme, ux mamemamuye-
cKoe _Mmooenuposanue u_onmumusayus. XUMHUKO-TEXHOJIOIMUECKUE CUCTEMbl U UX Hepapxuye-
ckas cTpykrypa. KomnbrorepHoe MoJenupoBaHie XUMUUYECKUX TPOU3BOJICTB. DTallbl MaTeMaTH-
YECKOr0 MOJEIMPOBAHUS U ONTUMHU3AaLUU. Pa3paboTka MaTeMaTHUECKOI0 ONKCAHUS MPOLIECCOB
U QITOPUTMOB pacyeTa XUMHMKO-TEXHOJOIMUECKUX IpoleccoB. [IpuMeHeHre MeTo10J0Tul CH-
cremHoro aHanm3a M CALS-TeXHONIOTHI U1 pemeHns 3aqa4 MOJISTMPOBAHHS U OTITUMH3AINY B
apromatuszupoBanHbix cucteMax AUC, CAIIP, ACHU, AJINC, ACY u ACOVII. [Ipumenenue
MPUHIINIA «YEPHOTO SIIMKa» MPU MaTeMaTHYECKOM MOJIEIUpPOBaHUMU. MareMaTH4ecKoe onuca-
HHUE MPOIECCOB, MOJCIUPYIOMIUN aNTOPUTM U PAaCUETHBIH MOJENb XMMUKO-TEXHOJIOIMYECKOTO
npouecca. BupTyanbHoe npou3BoACTBO. ABTOMaTHU3UPOBAHHbBIE CUCTEMbI MPUKIAAHON HHPOP-
MaTHKH.

Tema 2. OcHogHble NPUHYUNLL ONMUMU3AYUY CIMAYUOHADHBIX U OUHAMUYECKUX NPOUECCO8 XUMU-
yeckou mexHono2uy. 3ajaui ONTUMAIBHOTO MPOEKTUPOBAHMS U YIpaBIeHUs. AHAIN3, ONTUMHU-
3alMsl U CHHTE3 XUMHKO-TEXHOJOTUYECKUX CUCTEM. DKOHOMUYECKHE, TEXHUKO-?KOHOMUYECKHE
U TEXHOJIOTUYECKHUE KPUTEPUU ONTUMAIBHOCTH XMMHUYECKHUX MPOM3BOJCTB. BbiOOp KpuTepuen
ONTUMAJIBHOCTHU (I€JIEBBIX (PYHKIMI) U ONTUMM3UPYIOLIMX MEPEMEHHBIX (PECYpPCOB ONTHUMU3a-
1un). YucneHHble METO bl OTHOMEPHOM 1 MHOTOMEPHOM ONTUMH3ALMU C OTpaHUYEHHUSIMHU |-r0 1
Il — ro pona. CTpykTypa nporpamm Juisl pelieH!s] ONITHMHU3AlMOHHBIX 3ajlad ¢ IPUMEHEHHUEM Ia-
keta MATLAB, BBoA U BbIBOJ HH(pOpPMAIMU, B TOM YHCIIE C UCIOIb30BaHUEM TEKCTOBBIX (aii-
JIOB.

Moayab 2. OnTuMH3anMs THNOBBIX XUMHKO-TEXHOJIOTHYECKHX NPOLECCOB.

Tema 3. Ananumuyeckue memoovbl ONMUMUSAUUU _XUMUKO-MEXHOIO2UYECKUX _NPOUECCOos.
HeoGxoauMble M JOCTaTOYHBIE YCIOBHS SKCTPEMYMOB (YHKIIMM MHOTHUX IE€pPEMEHHBIX.
KBanparuunsie popmsl. I'paduueckoe mpeacTaBieHne SKCTPEMYMOB (YHKIMI OZHOM U JBYX
nepeMeHHbIX ¢ npuMmeHeHueM mnaketa MATLAB. Ompenenenue ONTUMalBHBIX YCIOBHHA
MPOTEKaHUs OO0paTUMOM XMMHUYECKON peakiuu. AHalIu3 ONTHUMAJbHBIX YCIOBUN MPOTEKaHUS
IPOCTBIX PEeaKIHil B peaKTOpax ¢ MEIAIKON U SKOHOMHUUYECKUM KPUTEPUEM ONTHUMAIbHOCTH.
Tema 4. HYucnennvie memoowvl oonomepHou onmumuzayuy. MeTollbl CKaHHPOBAHUS, JIOKAIH3a-
IIUM TIEPEMEHHOM M 30JI0TOTO CEYEHHUs, a TakKe ¢ OOpaTHBIM MEPEeMEHHBIM IIaroM M YHUCel
O®ubonauuu. CranaaptHas ¢pynkiuus MATLAB ans onpenenenns MuHUMyMa QYHKIMH OJHOM
nepemenHoit — fminbnd. Pemenne anreOpanyeckux W TPaHCIEHACHTHBIX YPAaBHEHUH C MpHMe-
HerreM cranaapTHeiX Gyakiuun MATLAB — roots u fzero coorBectBeHHO.

Tema 5. Yucnennvle memoovl MHocoMepHoU onmumusayuy. MeToabl HyJIeBOro, MepBOro 1 BTO-
poro nopsijaka. Pemenue 3agay onTUMU3aLUU IPOLECCOB, PEILICHHS] CUCTEM HETMHEWHBIX ypaB-
HEHMH W ammnpoKCHMAllMM JaHHBIX C MpUMEHeHHeM cTaHpaptHoi ¢ynkiuun MATLAB
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fminsearch. Pemenune 3anau annpokcuManuii pyHKIMHA MHOTOYJIEHAMH MTPOM3BOJIBHON CTENICHU
¢ npuMmenenreM cranaaptHoi Gpyrkiuun MATLAB — polyfit, a Takke peimeHus: CHCTEM JTHHEH-
HBIX aJIreOpanvyeckuX ypaBHEHUN METOJ0M OOpaTHON MAaTpPHULbI C UCIIOJIb30BAaHUEM CTaHJAPTHOM
byuxkuuu MATLAB — 7(-1). Pemienre cucreM 0OBIKHOBEHHBIX qu(PepeHIINaIbHbIX YPaBHEHUI
¢ npuMeHeHneM cranaaptHeix QyHkiuid MATLAB — 0de45 (45 — HoMep KOHKPETHOTO METO/1a)
WITH JUTS JKECTKHX CHUCTEM - TeX ke QYHKIHiA ¢ J00aBICHUEM OJTHOTO M3 CUMBOJIOB t, th mim S(B
3aBUCUMOCTH OT CTEIIEHH KECTKOCTU CUCTEM).

Mopayas 3. OnTuMu3anus NpoUeccoB B KaCKa/ie MOCJeA0BATEIbHBIX U NAPAJIeJbHBIX all-
NapaToB XUMHYECKUX IPOU3BOACTB.

Tema 6. Onmumusayus npoyeccos 8 Kackaoe noc1e008amenbHbIX U NAPALIENbHbIX ANNAPAmos ¢
02PAHUYEHUAMY 6 8UOE PABEHCME _C NPUMEHeHUuem memooa muodcumeneu Jlacpanoca. Ilonstus
YCIIOBHOT'O DKCTPEMYyMa U HEONPEIEJICHHbIX MHOXUTeENEeH Jlarpanka. BelBoa COOTHOIIEHUH AJIs
ompenenenus: s3kcrpemyma ¢yakiun Jlarpamka. OnTuManbHOE pacrpesielieHue MOTOKa ChIPbs
MEXy MapajuieNbHO paboTaroyMu anmnaparaMu. ONTHUMU3AUs TOCIEI0BATEIbHBIX MHOIOCTa-
JUHHBIX IIPOLIECCOB METOIOM HEONPEIEICHHBIX MHOKUTENEH Jlarpanika.

Tema 7. [IpuHyun OuHamuuecko20 npocpammuposanus u e2o epaguieckas unnocmpayus. Io-
CTaHOBKA 3aJ]auul JAuHamMuueckoro nporpammuposanus ([I1). Matemaruueckas GopMynnpoBKa
OpUHIUIA MakcuMyMa bennmana. Pemenre KoMOMHATOPHOH 33/1a4M 0 KOMMHUBOSIKEPE METOAOM
JUHAMHYECKOI0 IPOrpaMMHUPOBAHHUS.

Tema 8. Onmumusayus npoyeccog 8 Kackaoe Nociedos8amenbHulX annapamos Memooom OuHa-
MUYECKO20 Nnpocpammuposanus. BbIBOJ COOTHOIIEHMM [Js pelleHus 3aJadyd MUHUMHU3ALUU
CyMMapHOro oobeMa Kackaja IocjieZloBaTe/IbHbIX XUMUYECKUX PEAKTOPOB, B KOTOPBIX MPOTEKa-
€T TpocTelInas peakuus MmepBoro mopsaka. ['paduyeckoe pemieHne 3agadd TUHAMHYECKOTO
IIPOrPaMMUPOBAHUA Ul KacKaZa IOCJIENOBATEIbHBIX PEAKTOPOB, B KOTOPBIX NPOTEKAET IPO-
cTeilIas peakius BTOPOro mopsijika.

Mopnyas 4. TexHoJorn4eckasi ONTHMHU3ANMA MPOLECCOB XMMHYECCKHUX NPOU3BOJCTB METO-
JA0M HeJIMHeHHOro NPpOrpaMMHIpPOBaHUS.

Tema 9. Onmumuzayus npoyecco8 XumMuieckol MmexHorocuu 0 0eucmeyiouux npou3eoocms
NpU_U36ECIHbIX 3HAYCHUSAX KOHCMPYKUUOHHBIX napamenmpos. PopMyIupoBKa 3a7aud HEIUHEH-
Horo nporpammupoBanus (HJII) ¢ orpannyenusimu | — ro u Il — ro poxna. Pemenne 3agaun
HJIIT ¢ mpumenenuem crangapthoi ¢pynkiuun MATLAB — fmincon. Onpenenenue onTuMab-
HOT'O BPEMEHHU NpeObIBaHUS B PeakTOpe MJCabHOIO MEPEMEIINBAHUS U MEPHOIUUECKOM peak-
TOpE, B KOTOPBIX MPOTEKAEeT MpOCTEiilias Mocie10BaTeNbHAs PEeaKIus, a TaKKe ONTUMaTbHON
TEMIIepaTyphl - B peakTope WealIbHOro epeMelInBaHmsl ¢ IpocTeiieil 0OpaTUMOi peakien
Tema 10. Onpedenenue OnmumanbHulX 3HAYEHUU KOHCHMPYKYUOHHBIX NApPAMEmpos npu_npoex-
MUPOBAHUY XUMUYECKUX npouzeoocms. GopMynupoBKa 3ajaud HETUHEHHOTO MPOrpaMMHpOBa-
Hus (HJIIT) ¢ orpanuuenusmu | —ro u Il — ro poga. Pemenue 3amaun HJIII ¢ npumenenuem
cranpaptHor ¢pyHkimun MATLAB — fmincon. Pemenue 3a1aun onTHMaNbHOTO IPOSKTUPOBAHUS
TEII000MEHHUKA THMA «CMEUICHHEe-CMELIEHUE)» C TEXHUKO-3KOHOMUYECKUM KPUTEPHUEM ONTH-
MaJIbHOCTH.

Moayab 5. JKoOHOMHYECKash ONTHMU3ALMA NPOU3BOACTBEHHBIX NPOLECCOB METOAOM JIH-
HEHOI0 NPOrpaMMHUPOBAHNS.

Tema 11. Onmumuszayus npouzeoo0cmea us0enull Npy 02PaHU4eHUsX Ha U320Mmoe1eHue KOMNIeK-
myrwux demaneu. DopMynupoBKa 3a1auu JuHeHoro nporpammuposanus (JIIT) u ee reomet-
pudeckas MHTepnperanus. Y cioBus coBMecTHOCTH 3anauu JIII. AHanu3 3-X BO3MOXKHBIX BapH-
aHToB pemienuil. I'papuueckoe pemenue 3anaun JIII. Pemenne konkperHoit 3amaun JIII ¢ npu-
MeHeHreM crannaptHoit Gpynkuuun MATLAB — linprog.

Tema 12. Onmumanvhas_opeanusayus_npouzsoocmea npoOyKyuu npu_02paHud4eHHbIX 3anacax
cbipvsi. DopMynupoBKa 3a1aun JuHeHHOTO nmporpammupoBanus (JIIT) u ee reomerpudeckas uH-
TeprnpeTanus. YciaoBusi coBMecTHOCTH 3anaun JIII. Anann3 3-X BO3MOMKHBIX BapUaHTOB pelle-
Huii. ['paduueckoe pemenue 3amaum JII1. Pemenne xonkperHoi 3amauu JII1 ¢ mpumeHeHueM
cranpaptHoi pyHkimu MATLAB — linprog.
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4. O0beM yueOHO 1 CHUIITHHBI

. B 3aueTrHBIX B akanem.
Buabl yueOHoii padoTsl

CIMHHIIAX Jacax
O01asi TPy10eMKOCTh JMCHUUILUIUHBI 0 Y4e0HOMY IJIAHY 4 144
AYAUTOpPHBIE 3aHATHS: 15 54
Jlexiuu (JIek) 0,33 12
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
ITpaktuyeckue 3ansatus (IIpakr) 0,73 26
CamocrositesbHas padora (CP): 2,5 90
CamocTosTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 2,5 90

Buna KOHTPOJIsA: 3a4€T - -

. B 3auerHbIx B akaznem.
Buabl yueOHoii padorsl

eMHUIIAX gacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y1eOHOMY IIaHY 4 108
AyIMTOpHBIE 3aHATHS: 1,5 40,5
Jlexuuu (Jlek) 0,33 8,91
JlabopaTopusie 3ansartust (J1ab) 0,44 11,88
ITpaktrueckue 3ansarus (IIpakr) 0,73 19,71
CamocrosiTtesbaas pa6ora (CP): 2,5 67,5
CaMocTosTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 25 67,5

Bua koHTpOJIA: 3aUueT - -

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«OneHKa pUCKOB H 9KOHOMHYeCKOH 3(p(PeKTUBHOCTH
NPHU BHEAPEHUH MHHOBALMOHHBIX PelIEeHHH W TEXHOJIOTHiD»
(b1.5.6)
1. lesab AMCHMIIMHBI — [TOJIyY€HUE CUCTEMbI HAYUYHBIX 3HAHUH B 00JIaCTH COBPEMEHHBIX ITPO-
0J1eM HayKH, TEXHUKU ¥ TEXHOJIOTUH, C IPUMEHEHHUEM METOJ0JIOTMH KOMIIEKCHON OLIEHKHU U
aHaJIM3a OCHOBHBIX PUCKOB IIPH BHEAPEHUM MHHOBAIIMOHHBIX TEXHOJIOTUHN B CUCTEME HAIIMO-
HaJIbHOW SKOHOMMKH C MCII0JIb30BAaHUEM MHCTPYMEHTOB 3(P(EKTUBHOIO YIpaBjieHUs Ha 0a3e
3HaHUHM SKOHOMHUYECKUX 3aKOHOMEPHOCTEN M YMEHHM 00y4aroImuxcs sl UCIOIb30BaHUS 3K O-
HOMHUYECKHUX PacueToB B HAYYHOH U MpodecCHOHATBHOM 1eATeIbHOCTH, a TAK)Ke 00ydeHHe 3KO-
HOMHYECKOMY MBILIUIEHUIO U UCITOJIB30BAHUIO, ITIOJYYEHHBIX 3HAaHUH, B JAJIbHEHUILIEM.

2. B pe3ynbraTe n3ydeHus TUCLMUITIIMHBI MAarKCTPAHT J0JDKEH: 001a/1aTh CIOCOOHOCTBIO
COBEpIIEHCTBOBAThH U Pa3BUBATh CBOM MHTEIUIEKTYaJbHBIM U OOLIEKYIbTYpPHBIN YpOBEHbB, MOTY-
4aTh 3HAHHUS B 00JIaCTH COBPEMEHHBIX NMPOOJIEM HayKH, TEXHUKU U TEXHOJIOTUH, TYMAaHUTAPHBIX,
COIMATIbHBIX M dKOHOMHUUeckuX Hayk (OK-4);

—  3namo:

—  TEOpeTH4ecKre 0COOCHHOCTH U JIEUCTBYIOIIYIO MPAKTHKY B 00JIACTH OLIEHKU SKOHOMHU-
4eCcKOM A3(PEeKTUBHOCTH U YpaBlIeHUs HHHOBAIIMOHHBIMU PUCKaMU;

—  COBPEMEHHBIC METOJABI BEACHUS HAYYHOW, IPEINPUHUMATEIBCKOU IEATEIBHOCTH,
WHHOBALIMOHHBIE IPOLECCHI, IPOUCXOAAIINE B HALIMOHAIBHOW JKOHOMUKE;

—  METOJbl OLIEHKU U TEXHHKO-3KOHOMHMUYECKOTO 0O0OCHOBAHMS MHHOBAIMOHHBIX M HH-
BECTUI[MOHHBIX MPOEKTOB Al (OPMUPOBAHMS HABBIKOB YIPABJICHMs MPOEKTAMH B HAy4HOM
cdepe nesTeNbHOCTH;

— METOJaMHM KOMIUIEKCHOTO aHaJIN3a M OLICHKM COBPEMEHHBIX HAyYHBIX JTOCTHKECHUH,
TCHEPUPOBAHUS HOBBIX MUJCH IIPHU PEIIECHUHU UCCIEI0BATEIbCKUX U HAyYHO-TIPAKTUYECKUX 3a]a4
B 00JIACTH TEXHUKU U TEXHOJIOTHUH;

Ymemo:
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— IPUHHUMATh ONTUMAJIbHBIE PEHICHHS] C YYETOM IMHAMUKU BHEIIHEW M BHYTPEHHEU
Cpelibl HAy4YHOM OpraHu3aluu;

— NOPOBOJHTH OLIEHKY U S3KOHOMUYECKU aHAJIN3 HAYYHOM, TEXHUYECKON JOKYMEHTALIMU
B 00J1aCTH COBPEMEHHBIX, THHOBALIMOHHBIX BUJIOB JEATEIbHOCTH;

— IPUMEHATH TEOPETUYECKUE 3HAHUS, IOIYYCHHBIE B PE3Y/IbTATE U3yYEHUS JUCLIUILIN-
HbI, 110 BBIOOPY COBPEMEHHBIX U HHHOBALMOHHBIX TEXHOJOIMH B 00JIACTH TEXHUKH IPU HamMca-
HUH HAy4YHBIX CTaTel, OTYETOB U BBHITYCKHOM KBaTM(UKAITMOHHON pabOThI;

- IPUMEHATh METO/bl 3KOHOMUYECKHUX PAcueTOB, a TAKXKE CIIOCOOBI M TEXHOJIOTUU 00yue-
HUS1 DKOHOMHMYECKOMY MBIIUICHHIO Ul UCIIOJIb30BaHUs, ITOJIyYCHHBIX 3HAHUH, B aJbHEHUILIEM B
CBOCH Hay4HOI 1 MpodecCHOHANLHON 1eATeTHbHOCTH;

- paccuMTaTh M OLEHUTh S3KOHOMHYECKYIO 3(PPEKTUBHOCTh, YCIOBUS U MOCIEICTBUS MIPU-
HUMAEMBbIX, OPraHU3aLMOHHBIX, SKOHOMUYECKUX U YIPABICHYECKUX pelIeHuil B 001acTu Hayd-
HOM JIESTEIIBHOCTH.

Braoemu:

—  HaBBIKAMH CHCTEMHOTO MOJX0/1a K dKOHOMHYECKON OIICHKE M aHaIHu3y 3(P(PEKTUBHO-
rO yIpaBJICHUsS Pa3IMYHBIMH OOBEKTaMHU U CHIPhEBBIMU MOTOKAMH B HAayYHOM, MCCIIEIOBATEIb-
CKOH I€ATENBHOCTH B YCIOBHAX BBICOKMX PUCKOB U HEOIIPENEICHHOCTH.

— METOJOJIOTUYECKUMH I0AXO0/IaMU, OCOOEHHOCTSMHU CHHTE3a M BBISBICHMSI B3aUMO-
CBsi3el COCTaBa, CTPYKTYpPbI, CBOMCTB U TEXHOJOIMH yIrpaBlieHHs, 00eCreunBaloUMU 000CHO-
BaHHOE IPUHSITHE PELICHUH MpU pa3paOOTKe U BHEAPEHUU MHHOBAILMOHHBIX IPOEKTOB ISl pas3-
JMYHBIX 00JacTel HAYKU U TEXHUKU;

— MeToJaMH U crocobamu paboTel B MH(GOPMAIIMOHHOHN Cpefe, 0 MPUHATHIO U JIOCTH-
YKEHUIO CTPAaTErMYECKUX LIeJe U TAKTUYECKUX 3a/1a4, IPUHUMAEMbIX PEIIECHUN;

— MHCTPYMEHTAaMHU OLICHKM KOMMEPYECKOW IPHUBIIEKATEIbHOCTH WMHBECTULMOHHOIO
pOeKTa, KOMMEpLUHAIN3allud UHHOBALMH, CIEU(UKY HAydHOTO0, HHHOBAIMOHHOTO HpEINpH-
HUMAaTEJIbCTBA;

2. Kparkoe cogepxxanue 1UCUMIIUHBI:

HeonpenesieHHOCTH U PUCK: 0011[1ie TOHATHS U NPUOIHKEeHHbIE METO/IbI y4eTa.
OO011ee MOHATHE O HEONPEAETICHHOCTH U pUCKe. MHOXECTBEHHOCTh CLIEHApUEB pealn3aluu
npoekta. [louarusa 00 3¢ (HeKTUBHOCTH U YCTOMYMBOCTU IPOEKTA B YCIOBUIX HEONPEACIEHHO-
cti. PopMUPOBaHHE OPraHU3aMOHHO-2KOHOMUYECKOI0 MEXaHU3Ma pealn3allii HHHOBAI[MOH-
HBIX PELICHUH ¢ yueToM (PaKTOpPOB HEONPEAEIEHHOCTH U pucka. OCHOBHBIE CUCTEMBI YIIpaBiie-
HUA. YKPYIHEHHAs OLIEHKA yCTOMYNBOCTH MHBECTULIMOHHOTO IIpoekTa. [Ipemus 3a puck. Kymy-
JSTUBHBIA METOJT OLIEHKH MTPEMHHU 3a pucK. MoJenb olieHKH KanuTalbHbIX akTuBOB (CAPM).
VYmpasnenue no MRP-cucteme u ap.

Pacuyers! oxxuaaeMoii 3pPeKTHBHOCTH NPOEKTA. YKPYITHEHHAs OLIEHKA YCTOMYMBOCTH
IPOEKTa JUIs €ro y4acTHUKOB. PacueT rpanul] 6e3y0piTouHocTd 1 3¢ dekTuBHOCTH. O1ieHKa
YCTOMYMBOCTHU MPOEKTA IyTEM BapbUpOBaHUs ero napamerpoB. OueHka 3¢ GekTUBHOCTH TPU-
HSTHSI peLICHHsI B YCIOBUSAX HEOIpeielleHHOCTH. BeposTHOCTHAs (CTOXAaCTHKA), CYObEKTUBHBIE

BEPOATHOCTH U UX HCIIOJIb30BAHUE MIPU OIIEHKE 3P PEKTUBHOCTU MPOEKTOB U MIHTEpBanpHas He-
onpezaeneHHocTs. Popyna ['ypeunia. MeToabl 1 HHCTPYMEHTHI YIIPaBIEHUS pECypCaMH.

OnTuMHu3auusa ¥ palMoOHAIbHBIN 0TOOP NPOEKTOB. 3a/1a4l 0TOOPa U ONTUMU3AINH
IPOEKTOB U OOIMe MPUHLUIIBI UX PEIICHUs. YUeT BI0KEeHUH COOCTBEHHBIX pecypcoB. MeToabl
aNbTEPHATUBHBIX PEIICHUI, aIbTEPHATUBHBIX U3/IEPKEK, €IMHOBPEMEHHBIE U TEKYILUE allbTep-
HATUBHBIE U3JIEPKKU. AJIbTEPHATUBHAS CTOUMOCTb pecypca, ANbTEpHATUBHBIE U3JIEP/KKH B
YCIIOBUSIX PUCKA U JIp. IOKa3aTelH, OLEHUBaeMble IpU pacueTe 3PPEeKTUBHOCTU MPUHSITHS pe-
mieHnid. CocTaBiieHHE peecTpa NIPUUUHHO-CIIEACTBEHHBIX CBSI3€H MPOSBIEHUs pucKOB. Komnye-
CTBEHHAasl OLICHKA PUCKOB.

HerpannumnoHHble MOAX0ABI K OLlCHKE HHHOBALMOHHBIX pUCKOB. COBpeMEHHas U
OyayIas CTOMMOCTH JI€HEXKHOI0 IIOTOKa. TeopeTndyeckne OCHOBBI TUCKOHTUPOBAHMSI B YCIOBH-
X HeomnpeneaeHHOCTH. OCOOCHHOCTH OIEHKU MTPOEKTOB B YCIOBHSIX COBPEMEHHOUW POCCUNCKON
skoHOMUKH. O1ieHKa (PMHAHCOBOW PEaTM3yeMOCTH MPOeKTa U 3P (HEKTUBHOCTH yUaCTHs B HEM
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aKIIMOHEPHOT 0 KanuTasa. Mcrnonb3oBaHue ONIUOHHOW TEXHUKHU IIPU OLICHKE MHBECTULIMM. Pa3-
JIMYHBIE acleKThl BIUsSHUA (pakTopa BpeMeHu. [lociaenoBaTeIbHOCTh MPOSBICHUS PUCKOB.
IIpenBapurenbHas aHAJIMTHYECKAs OLICHKA NIPOEKTA. YIPOLIECHHbI NpuMep OLeHKH 3 ¢-
(peKTHUBHOCTH ¥ (PHAHCOBOI peau3yeMocTH npoekTa. OObIYHAS METOIMKA. Y TOUHEHHAs
meroauka. Onpenenenue Y1 /1. Onpenenenue BUJI. Onpenenennue cpoka OKynaeMOCTH OT
Hayaja npoekta. OnpeneneHue GUHAHCOBOM peain3yeMoCTH MpoeKTa U 3PGEKTUBHOCTH aKIIU-
OHEpPHOT'0 KanuTaa.
IIpumep mosiHOTrO pacuera noxkasaresei 3PpPeKkTHBHOCTH HHBECTULIMOHHOIO NpoekTa. Hc-
XOJIHBbIE JaHHbIE. MaKpO- U MUKPO- SKOHOMHUYECKOE OKpYyKeHHE. IHCTpYMEHTHI LieJenoaaradus
B cucteme puckoB. OCHOBHBIE CBEJICHUS 00 ONepaliMOHHON qesTeIbHOCTH. IHHOBAIIMOHHO-
MHBECTULIMOHHAS JIEATENbHOCTh. METO0I0T U OLIEHKH PUCKOB HAYYHOU U MPO(eCcCHOHANTBHOM
NESTEIbHOCTH B YCIIOBUSX HeonpeaeneHHoCcTH. [IpoBeienne pacyeToB SKOHOMUYECKOM P dek-
tuBHOCTH. O0IIMe osokeHus. Pacder noka3zareneii o0ecTBeHHON 3 (EKTUBHOCTH MPOCKTA.
Pacuer mokazareneit komMmepueckoit 3¢ heKTUBHOCTH npoekTa. Pacyer mokazareneit 3pdexTus-
HOCTH ydJacTus B mpoekte. Onenka 0ropkeTHol ¢ dexkruBHOCTH. Pacyer puckos. PesynbraTs
pacueToB

3. O0beM yueOHO# 1 CUNIIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh €AMHULAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 2 72
AyIMTOPHBIE 3aHATHS: 1 36

Jlexuunu (Jlek) - -

[Tpaktuueckue 3ansatus (I113) 36

1
CamocrosiTtesbaas pa6ora (CP): 1 36
Pedepat (sxoHOMHMUECKUI pacyeT, OI[EHKa PHUCKa) 1 36

CaMocTOSTEIIbHOE N3YUCHHUC pa3aCiIOB JUCHUIIIMHEBI

Bun KOHTPOJIsA: 3a4€T / 3x3aMeH - 3avyeT

B 3auetHbix | B acTpoHOoMm.

Bunsl yueOHol paboThl €IMHUIIAX qacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 o4
AyIHMTOpHBIC 3AHATHS: 1 27

Jlexuuu (Jlek) - -

[Tpaktuueckue 3ansatus (I113) 1 27
CamocrositesbHas padora (CP): 1 27
Pedepar (sxoHOMUYECKHI pacyeT, OIleHKa PUCKA) 1 27
CamocTosTeNnbHOE U3Y4YEeHUE pa3iesioB JUCIUILUIUHBI

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer

4.4.2. [MCUMILVIMHBI BADHATHBHON 4aCcTH

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«/lomoTHATEJIBHBIE I[JIABBI MATEMATHKH B XUHMHY€CKOH TEXHOJIOTHM MAaTEPHAJIOB U
U3J1eJIMi 3JIeKTPOHUKHU U HAHOIJIEKTPOHUKU»
(b1.B.O/.1)

1. Leab AUCHUNINHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOJJaMHU CTaTUCTHYECKON
00pabOTKH HKCIIEPUMEHTAIBHBIX JIaHHBIX C UCIIOJIb30BAaHUEM CPEJCTB HH(POPMALIMOHHBIX TeX-
HOJIOTMH Ha OCHOBE YIN1yOJIEHHOI0 N3y4eHHUs Kypca MaTEMAaTU4YE€CKON CTaTUCTUKH.

2.  TpeGoBaHus K pe3yibTaTaM O0CBOCHMS AU CHUILIHHBI
N3ydenne kypca [J0oNONHATEIBHBIE ITIAaBBI MATEMATUKH TP MIOATOTOBKE MATUCTPOB I10
HanpasiyieHuto 18.04.01 Xumnueckasi TeXHOJI0rus (Marucrepckasi mporpamMmma « XumMmmye-
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CKasl TEXHOJIOTHSI MATEPHAIOB H U3/1eJHii 3JIEKTPOHNKH H HAHOYJIEKTPOHUKM») CIIOCO0-
CTBYET IPUOOPETEHUIO CIIETYIOIINX KOMIIETCHIIUH:

2.1. OOmEeKyIbTypHBIE:
- CI0COOHOCTH K a0CTPAaKTHOMY MBIIUIEHHUIO, aHaau3y, cuate3y (OK-1).

2.2. O6menpodeccruoHanbHbIE:
- TOTOBHOCTBIO K HCIIOJIb30BAaHUI0 METOJIOB MAaTEMaTHYECKOI0 MOJEIMPOBAHUS MAaTEpPHANIOB U
TEXHOJIOTUYECKUX MPOIECCOB, K TEOPETUYECKOMY aHAIN3y M SKCIEPUMEHTAIBLHOW MpPOBEpKE
teopernyeckux runores (OITK-4).

B pe3yabTare u3yyeHusi JMCHUIIMHBI CTYIEHT 10JIKeH
3Hamy:

® OCHOBHBIE MPUEMBI M METOJIBI 00PAOOTKU CTATHCTHYECKON MH(pOpMALUK: pacyEéT BEIOOPOU-
HBIX XapaKTEPUCTUK CIyYalHBIX BEJIMYMH, UCIIOJIb30BAaHHE CTATUCTHUYECKUX TMIIOTE3 VIS MepeHoca
PE3yIBTAaTOB BEIOOPOYHOT0 00CIIEIOBAHMUS Ha TeHEPATbHYIO COBOKYITHOCTE;

®  METOJIbl PErPECCHOHHOTO U KOPPESIIMOHHOTO aHAJIH3a;

® OCHOBBI JMCIEPCHOHHOTO aHAJIH3a;

® METOJIbl aHAJIN3a MHOTOMEPHBIX TAHHBIX;

e 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCA K TEOPETHUYECKOMY OMUCAHUIO OCHOBHBIX Mep-
CIEKTUBHBIX HAMPaBJICHHUI pa3BUTUS METOJ0B 00pabOTKH SKCIEPUMEHTAIBHBIX JIaHHBIX;

ymemy:

o aHAJM3UPOBaTh U KPUTUYECKU OLICHWBATh COBPEMEHHbBIE HAyUHBIC JOCTIKEHHS B 00Ja-
CTH CBOMX HAYYHBIX HCCJICIOBAHUIA;

® UCHOJB30BATh MOJYYCHHBIC 3HAHUSA ISl PEHICHUS MPO(PECCHOHATBHBIX U COIUAIBHBIX
3a/1ay.

enademn.:

e 0a30BOIl TEPMHHOJOIHEH, OTHOCSIIENHCS K CTaTUCTUYECKOH 00paboTKe HKCIEepUMEH-
TaJbHBIX JAHHBIX;

® [PaKTUYECKUMHM HaBbIKaMU OOpaOOTKM CTAaTUCTUYECKOW HMH(OPMALMM C HCIOJIb30BaHUEM
UH(POPMAITMOHHBIX TEXHOJIOTHH;

® METOJOJIOTHEN COBPEMEHHBIX HAyUHBIX MCCIIEA0BAHUM, KPUTHUECKOH OLIEHKOH MOTy4YeHHbIX
PE3yJbTATOB, TBOPYECKUM aHATM30M BO3HUKAIOIMX HOBBIX MPOOJieM B 001aCTH XMMUHU U XUMHUYe-
CKOM TEXHOJIOTHU.

3. Copnep:xanue pa3iejoB AUCHHILIHHBI

Beenenue.

OCHOBHBIE CTATUCTUYECKUE METO/IbI aHATIM3a IKCTIEPUMEHTAILHBIX JJAHHBIX.

1. OcHOBBI MATEMATHYECKOI CTATHCTUKH.

3aaun MaTeMaTH4ecKol cTaTUCTUKK. Boioopku. CTaTUCTHUECKOE pacipeieieHH e Bbl-
O0opku. HTepBanbpHas Tabnuila, THCTOTpaMMa 4acToT. THUITbl H3MEpUTETbHBIX MmKal. CTaTUCTH-
YECKHUE OIIEHKH MapaMeTpPOB paclpeiesieHns], UX cBoMcTBa. ToueuHble olleHKu. IHTepBaibHbIE
OLICHKH MapaMeTpoB pactpeneneHus. [IpoBepka craTuctuueckux runore3. OCHOBHBIE TOHATHS.
Cxema NpoBEpKU TMIOTE3BI.
ITpoBepka runoTe3bl 0 BUAE paclpeesICHusI. XZ—KpI/ITepI/Iﬁ cornacus [Iupcona. CpaBHeHHE OBYX
JUCIIEpCU HOPMAJIbHBIX pacnpeaeneHuil. CpaBHEHHUE IBYX CPEITHUX HOPMAJIbHBIX pacipezele-
HUU.

2. CraTucTHYeCKHE METOAbI AaHAJIN3A JAHHBIX

PerpeccronHbIi 1 KOppEISIMOHHBIN aHan3. JInHelHas perpeccusi, MHOKECTBEHHAs JIH-
HeiHas perpeccus. O1ieHKa ypoBHEH 3HaUMMOCTH KO3()(PULIMEHTOB perpecCCHOHHOTO YpaBHEHHUS.
Monenu HenMHeMHbIX perpeccuil. Boruncienue ko dunnenta koppemnsuu [lupcona no B160-
pOUYHBIM JaHHBIM. [IpoBepKa rumoTe3sl 3HAYUMOCTU KOdhdUITMeHTa Koppensiuu. PaHroBsie Ko-
s urments koppemsiiuu Crimpmena u Kenpanna. JucnepcnoHHbIN aHAIN3: TTOHATHE UCTIEP-
CHOHHOTI'0 aHaJIN3a, OCHOBHBIE OIIPEIEICHHUS.
OnHodaKkTOPHBIN U IBYX(AKTOPHBIA TUCIIEPCHOHHBIA aHAIN3.
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3. CraTtucTnyeckasi 00padoTKa MHOTOMEPHBIX JaHHbIX HazHaueHue u kiaccupuka-
1[1s1 MHOTOMEPHBIX METOA0B. MeTo bl pecka3anust. Metoasl kiaccudukannu. MHOrOMepHBIi
perpeccuoHHbIN aHanu3 MHoxecTBeHHast perpeccusi. @akTopHblil aHaau3 OCHOBHBIE OHSTUS U
npeosoxkeHus GpakropHoro aHanusa. Ooumit aroput™M. OCHOBHBIE 3Tarlbl (PaKTOPHOTO aHAIU3A.
JluckpumyHaHTHBIN aHaM3 OCHOBHBIE OHATHS U MPEAIIONOXKEHNS AUCKPUMUHAHTHOTO aHAJIM3a.
JIMCKprMUHAHTHBIN aHAIM3 Kak MeTo.T Kiaccudukanmm o0bexToB. KitactepHsiii ananus. O0mas
XapaKTEepUCTUKA METOO0B KJIaCTEPHOro aHanu3a. Mepsl cxoacTsa. Mepapxudecknuii KilacTepHbI
ananm3. Meroj K-cpenuux. Kpurepun kadectBa Kiaccu(UKaIINK.

KomnbroTepHbIii aHaJIn3 CTaTUCTUUYECKUX JAaHHBIX XapaKTEpPUCTUKA U OCOOEHHOCTH ITOCTPO-

enuns makeros Excel, MathCad, SPSS, Statistica.
4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHbIx B akanmem.
Buabl yueOHoii padboThl eMHHLIAX yacax
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 2 79
y4eOHOMY ILIAHY
AYIUTOpPHBIE 3aHATHUS: 1 36
Jlexuunu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 1 36

Bua konTpoJn:

3a4yer ¢ OLEHKOM

IK3aMeH/3a4yeT
B 3auerHbIx B actponom.
Buabl yueOHoil paboThI eAMHULAX yacax
O01as Tpya10eMKOCTh TUCHHUIIMHBI 110 2 54
y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1 27
Jlexruu (JIek) 0,5 13,5
[IpakTnueckue saasatus (I113) 0,5 13,5
CamocrositesbHas padora (CP): 1 27

Bua xonrpoas:

3adeT ¢ OEHKOH
IK3aMeH/3a4eT

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
«ndopmannoHHbIe TEXHOJOTHH B 00Pa30BAHUI»
(b1.B.O/1.2)

1. Henn u 3a7a4u TUCHUTLIMHBI

[lenbto MUCHMIUIMHBL SBJISIETCS MOJATOTOBKA CTYAEHTOB B 00JacTH MH(POPMAIIMOHHOTO
COIIPOBOKIICHUS HAYYHOU JIEATENIbHOCTH, IPUBUTHE HABBIKOB CAaMOCTOSTEIILHOTO TIOMCKA XUMHU-
4ecKOoi HH(OPMAITUH B Pa3IMIHBIX HCTOUHUKAX.

OCHOBHBIMHU 3a/1a4aMU JTUCIMILIMHBI SBISIOTCS: O3HAKOMJIEHHE CTYIEHTOB ¢ Hambolsee
MIPEJICTaBUTEILHBIMU OTE€UECTBEHHBIMU U 3apyO0eKHBIMU MH(GOPMAIIMOHHBIMH PECYpPCaMH, C CO-
BPEMEHHBIMU MH()OPMAIIMOHHBIMUA TEXHOJOTUSMU U MHTEPHET-TeXHOJIOTHSIMH, UCTIOIb3YIOIIH-
MUCS JUISI COITPOBOXK/ICHUS HAYYHOM JESATENIbHOCTH, a TaK)K€ BO3MOXKHOCTSAMM MPUMEHEHUS UX
MIPH PEIICHUN KOHKPETHBIX MPAKTUYECKUX 3a]1ad.

2. B pe3yabTraTte H3y4YeHUsl AUCHUIUIMHBI 00y4YalOIIMiicsi MO mporpamme Oaka-
JIABPHATA JI0JIZKEeH:

Obnadams cnenyrommmu o6mekynsTypasiMu (OK), obmenpodeccuonanpabiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusIMu:

— CIMTOCOOHOCTBIO K aOCTPaKTHOMY MBIIICHHIO, aHaTu3y, cuaTesy (OK-1);
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— FOTOBHOCTBIO JICHCTBOBATh B HECTAHIAPTHBIX CUTYAlUAX, HECTH COLUAIBHYIO U 3THYE-

CKYIO OTBETCTBEHHOCTS 3a npuHsThie peruenus (OK-2);

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOPEAIU3aLUY, UCIIOIb30BAHUIO TBOPYECKOTO I10-

termnuaia (OK-3);

— CIIOCOOHOCTBIO COBEPIICHCTBOBATh M pa3BUBaTh CBOM HMHTEUICKTYaJIbHBIH M 0OIIe-

KYJBTYPHBIN YpOBEHb, I10JIy4aTh 3HaHUS B 00JIACTH COBPEMEHHBIX MIPOOJIEM HayKH, TeX-

HHUKH U TEXHOJIOTHH, T'YMaHUTaPHBIX, COLUAIBHBIX  SKOHOMUYecKuX Hayk (OK-4);

— CIIOCOOHOCTBIO K IPOPECCHOHATBHOMY POCTY, K CAMOCTOATEIbHOMY 00YyU€HHIO HOBBIM

METO/aM UCCIICOBAaHUS, K MI3MEHEHUIO HAYYHOTO ¥ HAYYHO-TIPOU3BOACTBEHHOTO MPOoQu-

JIs1 cBoeH mpodeccronanbHol aestensaoctd (OK-5);

— CIIOCOOHOCTBIO B YCTHOH M NMUCBMEHHOM PEYM CBOOOIHO IOJIb30BAaThCSA PYCCKUM H

WHOCTPAHHBIM SI3bIKAMH KaK CpeACTBOM JeioBoro obmenus (OK-6);

— CIIOCOOHOCTBIO Ha MPAKTHKE HMCIIOIB30BaTh YMEHHUS W HAaBBIKM B OpraHU3alld UCCIIe-

JIOBATENILCKHUX U MPOCKTHBIX paboT, B yrpasieHuu KoiwiektiuBoM (OK-7);

— CIIOCOOHOCTBIO HAXOJUTh TBOPYECKHE PEIICHHS COIUAIBHBIX U MPOPECCHOHATBHBIX

3a/1a4, FTOTOBHOCTBIO K IIPHHATHIO HecTaHIapTHBIX petnenuit (OK-8);

— CIIOCOOHOCTBIO C TIOMOIIBID HH(OPMAIIMOHHBIX TEXHOJOTHH K CaMOCTOSTEIHLHOMY

IpHOOPETEHUIO U MCIIOJIb30BAaHUIO B IPAKTUYECKOH /1eATEIbHOCTU HOBBIX 3HaHUH U yme-

HUI, B TOM YKCIIe B OOJIACTSIX 3HAHWUH, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO chepoit nesi-

tensHOCTH (OK-9);

— FOTOBHOCTBIO K KOMMYHHKAIIMU B YCTHOW M NMUCBMEHHOH (popMax Ha PyCCKOM W MHO-

CTPaHHOM $I3bIKaX JUIS peleHus 3a1a4 npodeccuonanbroi nesrenbroctu (OITK-1);

— TOTOBHOCTBIO PYKOBOJIMTH KOJUIGKTHBOM B c(hepe cBoei MpodeCCHOHATBHOU IesATelb-

HOCTH, TOJIEPAHTHO BOCIIPUHMMAsi COLIMANIbHbIE, ATHUYECKHE, KOH(PECCHOHAJBbHBIE U

KyabTypHbIe paznuuus (OI1K-2);

— FOTOBHOCTBIO K 3alllUTe OOBEKTOB MHTEIEKTYalbHOH COOCTBEHHOCTH M KOMMeEpLHa-

JIM3alUK IPaB Ha 00BEKThl HHTEIUIEKTyaIbHON coOcTBeHHOCTH (OITK-5);

— CIIOCOOHOCTBIO  OPTaHM30BBIBATH CAMOCTOSITENIbHYIO M KOJUIEKTUBHYIO Hay4yHO-

UCCIIEIOBATEIbCKYI0 paboTy, pa3padarbiBaTh IUIAHBI W MPOTPAMMBI MPOBEIACHUS Hayd-

HBIX HCCIIEZIOBAaHUM U TEXHUYECKHX pa3pabOTOK, pa3padarbiBaTh 3afaHus AJIS UCIOIHU-

tens (ITK-1);

— CIIOCOOHOCTBIO MCHOJIb30BAaTh COBPEMEHHBIE MPUOOPHI M METOAMKH, OPraHU30BHIBAThH

NPOBEICHUE YKCIIEPUMEHTOB M UCIIBITAHUH, TPOBOIUTH UX 00pa0OTKY M aHAIM3HPOBATH

ux pesynbrathl (I1K-3).

3HATh:

- OCHOBHBIE COCTAaBISIOLIME MH(OPMAIIMOHHOIO OOecreueHHs Mmpolecca COMpPOBOXKe-
HUSI HAYYHOH JIeATEIIbHOCTH, TIOHSTHS U TEPMUHBL,

- OCHOBHBIE OT€YECTBEHHBIE U 3apyO0eKHbIE HCTOYHUKH MPOGUIbHON HHPOPMALINY;

- oOuIre NPUHIUIBI MOyYyeHus, 00pabOTKH U aHAIN3a HAyYHON MH(OpMaIuy;

yMeThb:

- BBIJICIISATH KOHKPETHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH, HEOOXOANMEBIE Il MHPOpMa-
IIMOHHOT'O 00ECTIeYeHUs PA3TUYHBIX HAYYHBIX IOTPEOHOCTEH;

- HaXOIUTh MPOQWIbHYI0 WHOOPMAIMIO B PA3IMYHBIX OTEYECTBEHHBIX M 3apyOEKHBIX
UH(POPMALMOHHBIX MacCUBax;

- 00pabaTbhIBaTh W aHAM3UPOBATH JJAHHBIC C IIETBI0 BBISBIICHHUS PEJIEBAaHTHON MH(OpMa-
1IUH,

BJIA/J€eTh:

- 3HAHUSIMH O COBPEMEHHBIX ABTOMATH3UPOBAHHBIX HH(POPMALMOHHO-TIOMCKOBBIX CH-
cremax (AUIIC), ux BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHSI C HUMH;

- TPAaKTUYECKUMHU HaBBIKAMU WH(OPMALMOHHOTO MOMCKA C TIOMOIIbIO TEXHOJIOTHIA Teme-
KOMMYHHKAIIMOHHOT'O 10CTyINa U VIHTepHET-TeXHOIOTuil;

27



- OCHOBHBIMM MOJIXOJIaMU JJIsl aHaJIU3a TMOJYYEHHOW AaHHBIX M HMCHOJB30BaHUS UX B
cBOei npodeccruoHaIbHON J1eATebHOCTH.

3. Kparkoe conep:kanue JTUCHUIIUHBI:

Monayasb 1. BBenenne. OcHOBHbIEC OHATUSA M TePMHUHBbI. ['ocy1apcTBeHHasi cucremMa
HAY4YHO-TeXHHYecKoH nHpopmauuu. UndopManuonHblie u3ianus U basbl 1aHHBIX.

Paccessnue u crapenue undopmanuu. Crenudpuka nHbGOpMaUU 110 XUMUU U XUMHUYE-
ckoii rexnonoruu. Mudopmarmonnsie cucremsl (MC) n nnpopmannonnsie TexHonoruu. CTpyk-
Typa u kmaccupukamus MC. PedeparuBubie xypHanbel: PedepaTuBHBIN KypHAT «XUMHI»,
«Chemical Abstracts». CTpykTypa, yka3aTeiu, alTOPUTMbI Pa3JIMYHBIX BUJIOB TIOMCKA. ABTOMA-
TU3UPOBaHHBIC MHPOPMAMOHHO-TIONCKOBBIE cucTembl (AWIIC). JlnanoroBbie MOUCKOBBIE CH-
CTEMBbI: OCHOBHbIE ()YHKLIMU U BO3MOXHOCTH, CIIOCOObI joctyna. MHbopMaloHHbIE TEXHOJIO-
UM ¥ HHGOPMALIMOHHBIE PECYPChl. DTamlbl pa3BUTHUS MHPOPMAIIMOHHBIX TEXHOJIOTHI. Buabl nn-
(dopMannOHHBIX TeXHOJOrHH. OCHOBHBIE KOMIIOHEHTHI TEIEKOMMYHHKAIIMOHHOTO JOCTyHa K
pecypcam AUIIC. Anroput™m HHPOPMAIIMOHHOTO MOUCKA B peXHUME TelenocTymna. Beibop nek-
CHYECKUX EIMHUII, HCIIOIb30BaHHUE JIOTHYECKUX M TO3HMIMOHHBIX oreparopoB. MHpopmannoH-
HO-TIOMCKOBBIN s13bIK. Jloruka u crparerus noucka. basel nanueix (b/]). banku ganneix. CTpyk-
Typa, GyHKIMH, Ha3HaueHue. Turbl 6a3 1aHHBIX U OAHKOB JTaHHBIX.

Monyas 2. Uadopmanuonnbie pecypcenl cetu Internet. OTeyecTBeHHbIE HCTOYHUKH
uHGopMaH M0 XMMHHU U CMEKHBIM 00J1aCTAM.

AUIIC Beepoccuiickoro HHCTUTYTa Hay4YHOU U TexHudeckoil nndopmanuu (BUHUTN).
OcnoBubie bazwer nanueix BUHUTU. Tlpenmernoe conepxanue u HanosHenue. CTpyKTypa 10-
kymeHToB B b/l BUHUTH. Nudopmanronno-nouckoBslit s3bik. [louckosas crparerus. AUTIC
STN-International. Mudopmanmonno-nouckosasi cucrema STN-International. OcoGenHocTH
AUIIC STN-International. Opranu3amnuss 1 BO3MOKHOCTH IOWCKa. Pa3mnyHbIe BUIBI MOMCKA:
(STN-easy, STN Express, STN on the Web u ap.). 3HakoOMCTBO ¢ OCHOBHBIMH BHAaMU UCTOYHH-
KOB HH(OpMaIuu: MoHorpaduu, nuccepranuu, aBTopedepaTsl, CTaThbu, MAaTEHTHI, JEHOHUPO-
BaHHbIE PYKOIIMCH, TE3UCHl KOH(PEPEHLIUH, CETEeBbIE MyOIMKAlUM, CTaHAApThl U T.N. OcoOeHHo-
cTH 0(OPMIIEHUS CCHUIOK Ha JIaHHBIE UCTOYHUKU. Vcronb3oBaHue OTEUECTBEHHBIX 0a3 JaHHBIX
PT'b, TTIHTB, BUHUTHU, PHb u ap. Wcnonb3oBanue Bo3MokHOCTeW Oubmmorexu elibrary.
WNunexcel nutupoBanus. TeMaTH4eCKUil OUCK.

Monyas 3. Uudopmanuonnbie pecypebl cetu Internet. 3apyGe:xxHble MCTOUYHMKH
HHGopMaH 0 XMMHHU M CMEKHBIM 00J1aCTSAM.

00630p cymecTBYOMMX HHPOPMAIIMOHHBIX UCTOYHUKOB B 00JIACTH XUMHUH, XUMUYECKOU
TEXHOJIOTUM U CMEXKHBIX Hayk. MHbopManmoHHbIe MOpTaIbl U CAaUThI AIEKTPOHHBIX H3JIaHUM:
CalT AJIEKTPOHHBIX KYpPHAJIOB AMEPHUKAHCKOTO XMMHUYECKOTro olriecTBa, moprain Informaworld
uznarenbctBa TAYLOR&FRANCIS, undpopmannonssiii nopran SCIENCE DIRECT usnarens-
ctBa ELSEVIER, noptansr u3garenscte SPRINGER, WILLEY &SONS u ap. Uadopmannon-
Hble Bo3MoxHOCTH Science Direct. ITorckoBblif nHTEpdENc, MOMCKOBBII S3bIK, HAYKOMETpUYE-
CKHe (PYHKIMHU, TOTOTHUTEIbHbIE (PYHKIHMHU. DIEKTPOHHbIE M3/IaHUS AMEPUKAHCKOTO XHUMHYe-
ckoro obmiecta. O6mas xapaktepuctuka. HbopMalnoHHbIe U TOUCKOBBIE BO3MOXKHOCTHU. [1o-
Hsatue DOI. [TouckoBblit A3bIK. ArperaTopbl Hay4yHO-TeXHHUecKol nHpopmauu Reaxys, Web of
Science, Scopus, Google Academy. Mnaekce! iuTHpoBaHus. TeMaTHYEeCKHI TOUCK.

Moayab 4. UcTOYHMKHM NATEHTHON HH(OpManmnu.

[TonsiTie 0OBHEKTOB MHTEIUICKTYalbHOU COOCTBEHHOCTH. [laTeHTHast JOKyMEHTAIHs Kak
nH(popMallMOHHbIA MaccuB. OCHOBHBIE MOHSATHUS U ONpeAeNeHUs B 00JacTU MaTE€HTOBEJIECHUSI.
OO6mwexThl n300peTeHuil. IlareHTHOE 3aKOHOATENBCTBO. MeXIyHapoHAas MaTeHTHas Kiaccudu-
kauusg (MIIK). ITarentHbii morck. OcOOEHHOCTH U BUJIBI MoMcKa. OTeyecTBEeHHbIE U 3apy0ek-
HBIC ABTOMATHU3HPOBAHHBIE WH()OPMAIIMOHHO-TIOMCKOBBIE CHUCTEMBI TMATCHTHON WH(OpMAIUU.
XapakTepucThKa, OpraHu3aius, BO3MOKHOCTH ntoucka. bJl deaepanibHOrO0 HHCTUTYTA MPOMBIII-
nernoit cooctBenHocTH (PUIIC). CocTaB 1 BO3MOXKHOCTH AocTymna. CTpyKTypa HaTeHTHOTO J0-
kymenta B BJI. BJ] Amepukanckoro marentHoro Begomcra United States Patent and Trademark
Office (USPTO). Cocras B/l USPTO. Bo3moxHoctu nocryna. CTpykTypa MaTeHTHOTO JOKY-
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MeHTa B BJI. B/l ESPACENET. Komneknus nareHtHbix BJI ESPACENET. Bo3moxxHocTH 10-
cryna. CTpykTypa nmateHTHOro g1okymenta B bl. Buabl 1 BO3MOKHOCTH MOKCKA.

Monyab S. UHTEepHET KaK TeXHOJI0rus U MHGOPMaILHOHHBIN pecypc.

Hcnonp30BaHne TEXHOJIOTMH BEOMHApOB B yueOHOM mpoliecce. Vcnonab3oBanue cucrem
koHTpostst Bepcuit GiHub. Buabl nonckoBeix MamuH. CTpyKTypa v MPUHITUI Pa0OTHI MOMCKOBBIX
MmamuH. [TouckoBas cucrema Google. [Ipuemsl noucka nadopmanmu. Cepucer noptraina Google.
Onextponnas mouyra Gmail u cepsuc GoogleTalk. Ilouck wnHaywyHoil wuHbopmanmu B
GoogleScholar. ABTomMaTHYecKHUl MEPEBOAYUK BEO-CTPAaHUII. DHITUKIONECIUMYCCKUE TMOPTAIIbI
Nurepner. Texuonorus Wiki. McTopust BOSHUKHOBEHHUS U CTPYKTypa CBOOOJHOM SHIMKIIONEANN
Wikipedia. CoBmecTHas paboTa HajJ JOKYMEHTaAaMH M OpPraHU3allMd COBMECTHOTO OHJIAWH TPO-
CTpaHCTBa JJIs1 HAy4yHOU paboTel. DddekT camoopraHuzanuu B ri100aaIbHON KOMIBIOTEPHON Ce-
TU. XapakTepucTUKa coluaibHbIX ceteil. [lonsTue o 6morocdepe.

4. O0beM y4eOHOH JUCHUIIJIMHBI

Bunel yue6HoI paboTh B 3auerHbIxX B akanem.
eIMHULIAX yacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 1,0 36
Jlexumn (Jlek) — —
[Tpaktuueckue 3anstus (I13) 1,0 36
CamocrositeabHas padora (CP): 1,0 36
Pedepar 0,5 18
Jpyrue Buapl caMOCTOSTENHHON pabOThHI 0,5 18
Buj koHTpos: 3a4ueT/I3K3aMeH 3auer
Bunel yue6HoI paboTh B 3auerHbIX B actponom.
eIMHUIIAX yacax
O01as TpyA0eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 1,0 27
Jlexuuu (JIek) — -
ITpakTnueckue 3anstus (I113) 1,0 27
CamocrositesbHas padora (CP): 1,0 27
Pedepar 0,5 13,5
Jlpyrue BuIbI CaMOCTOSTENHHON pabOThHI 0,5 13,5
Buj koHTpos: 3a4eT/IK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«KosonaHasi XuMusi KOMIIO3UIMOHHBIX MAaTEPHAJIOB 3JIEKTPOHUKH
(b1.B.O/1.3)

1. Heas AucHUMNIMHBI — YrayOlieHWEe 3HaHUA O TOBEPXHOCTHBIX SBJICHMSX,
IMPOUCXOAIIMX Ha TpaHuLax pasfena (a3 npu (QOPMHUPOBAHUU MATEpUAIOB U M3AEIUIl
DIIEKTPOHUKU M HAHOZJIEKTPOHUKH; (opMUpOBaHME YMEHUH B OOJACTH HAIMPAaBICHHOI'O
PEryJIMpoBaHUs KOJIJIOUJTHO-XUMHUYECKHX CBOMCTB HAIOJHEHHBIX CHUCTEM M (OpMUPOBaHME
KOMIIETEHIIMH B OOJIACTH TOJYYEHUS KOMIO3MIMOHHBIX MAaTepHalIOB MJS SJIEKTPOHUKU U
HAHOXJIEKTPOHHUKH C 3aJaHHBIM KOMIUIEKCOM JKCIUTyaTallMOHHBIX IapameTpoB. IIporpamma
BKJIIOYAET B ce0sl pas/ielibl, MOCBSIIEHHBIE OCHOBHBIM THIIaM HAIOJIHUTENIEH U UX KOJUIOMIHO-
XUMHUYECKHM XapaKTEepUCTUKAM; aJICOPOIIMOHHOMY MOAN(DHUIIMPOBAHUIO MMOBEPXHOCTH YACTHII,
OpUpOJZie CUJI  B3aUMOJACHCTBUS MEXAY YacCTHIIAMU HAMOJHUTENs, CTa0MIN3UPOBAHHOTO
IIOBEPXHOCTHO-aKTHUBHBIMU BELICCTBAMM MJIM BBICOKOMOJIEKYJISIDHBIMH  COCAVHCHUSAMH, U
nporeccaM  CTPYKTypooOpa3oBaHMs TpU TOJXYYEHHH KOMIIO3HIIMOHHBIX MAaTepHajoB |
MOKPBITHH.

2. B pesyabTare n3y4eHusi AMCUUIIMHBI CTYACHT J0JIKEH

3namo:
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COBPEMEHHBIC HAayYHBIC JOCTH)KCHHS W TEPCICKTUBHBIC HAIpaBJICHUS paboOT B obOiacTu
HAIPABJIEHHOTO PEryJIMPOBaHUS KOJIJIOUTHO-XMMHUYECKUX CBOMCTB HAIlOJIHEHHBIX CHCTEM U I1O-
JyYEHUs] KOMITO3ULIMOHHBIX MaTepUajoB C 3aJlaHHBIM KOMIUIEKCOM 3KCILUTyaTallMOHHBIX Tapa-
METpOB;

OCHOBHBIC TIOJIXOJIbI ¥ BO3MOXKHOCTH aJCOPOIIMOHHOTO MOTUPHUIIUPOBAHUS TOBEPXHOCTH
HAIOJHUTEJI ¢ IPUMEHEHHUEM MOBEPXHOCTHO-AKTUBHBIX BEIIECTB U BHICOKOMOJIEKYIISIPHBIX CO-
CITUHCHUM;

OCHOBHBIC HarpaBjeHus pa3Butus paciupernHoi teopun JAJIOO u obaactu ee nmpuMeHH-
MOCTH JUIsl OLIEHKU M TTPOTHO3UPOBAHUSI CBOMCTB CUCTEM, COACPIKALIUX JOMOTHUTEIHHBIE MOJIH-
(buKaTopbl MOBEPXHOCTH;

OCHOBHBIC 3aKOHOMEPHOCTH (POPMUPOBAHUS MPOCTPAHCTBEHHBIX CTPYKTYP B JUCIEPCHBIX
CUCTEMaX.

Ymemo:

MIPOBOAMTDH aHAJIU3 HAYYHO-TEXHUUYECKON JTUTEpaTyphl B 00IACTH HAMPABICHHOTO PEryiu-
pPOBaHUS KOJUIOMJIHO-XUMHUYECKUX CBOMCTB HAIMOJHEHHBIX CUCTEM U TMOJTYYEHUS KOMITO3UIIUOH-
HBIX MaTepUaoOB C 3aJJaHHBIM KOMIUIEKCOM SKCILTyaTallHOHHBIX TapaMeTPOB;

BEIOMpaTh 3(PPEKTUBHBIE MOAU(PHUKATOPHI MOBEPXHOCTH YACTHUI[ JUCIECPCHBIX CHCTEM C
YU€TOM JIaHHBIX 00 UX KOJUIOMJIHO-XUMUYECKUX CBOMCTBAX;

OTIPE/ICNIATh OCHOBHBIC XapaKTEPUCTUKH MPOCTPAHCTBEHHBIX CTPYKTYP IO JaHHBIM 00 UX
PEOJIOTHYECKOM MOBEICHUU.

Bnaoemu:

MeToJaMu paboThl ¢ HAYYHO-TEXHMUYECKOM, CHpPAaBOYHON JUTEPATypol M AJIEKTPOHHO-
OMOIMOTEYHBIMH PECypCaMH IS CAMOCTOSITEIBHOTO TOUCKA He00X0AMMOM HH(OpMaIu O Teo-
PETHUYECKUX M HayYHO-HCCIIEI0BATENbCKUX JOCTHKEHUSIX B TAaHHOU 001acTU 3HAHUK;

METOJaMH OIIEHKH M TTPOTHO3UPOBAHUS MMOBEICHUS CUCTEM, COJIEPKAIINX TaKUe JTOMOJIHH-
TeIbHBIE MOAU(PHUKATOPHI MOBEPXHOCTH KaK MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA U BHICOKOMOJIE-
KYJISIPHBIE COCTMHEHHUS;

METOJaMH OTIPEJEICHUS] OCHOBHBIX PEOJOTMYECKUX XAPAKTEPUCTUK HBIOTOHOBCKUX U He-
HBIOTOHOBCKHUX CHCTEM.

N3yuenune nucunminnsl «KomnonaHas XuMus KOMIIO3UIIMOHHBIX MaTEPUAJIOB AJIEKTPOHU-
KI» CIIOcOOCTBYET (POPMHUPOBAHUIO CIETYIOINX KOMITETEHIINH:

Oowekynomypnuix:

TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpeaIn3aliM, HCIOJIb30BAHNUI0 TBOPUYECKOTO MOTEH-
uana (OK-3);

CIIOCOOHOCTBIO COBEpPILIEHCTBOBATh M pPa3BUBATh CBOW WMHTEIUIEKTYyaJbHBIM M OOILEKYIb-
TYpHBIH ypOBEHb, MOTy4YaTh 3HAHHUS B 00JIACTH COBPEMEHHBIX MPOOIEM HAYKU, TEXHUKH U TEX-
HOJIOTHH, TYMaHUTapHBIX, COIMATBHBIX U 9KOHOMHUYecKuX Hayk (OK-4);

CHOCOOHOCTBIO K MPO(ECCHOHANBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METOJIaM MCCJIeI0BaHus, K U3MEHEHHIO HayYHOTO U HAayYHO-TIPOU3BOJICTBEHHOTO MPOQUIIs CBO-
eit mpodeccronanbHol AesrenbHocTr (OK-5);

Oobwenpogeccuonanvhvix:

CHOCOOHOCTBIO K NPO(ECCHOHATBHON 3KCITyaTallud COBPEMEHHOro O0OpYyIOBaHUS U
pruOOPOB B COOTBETCTBUH C HamparieHreM u npoduiem nmoarotosku (OITK-3);

Ilpogpeccuonanvnvix:

TOTOBHOCTBIO K TMOMCKY, 00paboTKe, aHalu3y M CUCTEMAaTHU3allMM HayYHO-TEXHUYECKOU
UH(OPMAIIHH TI0 TEME MCCIICIOBaHNUs, BHIOOPY METOJIUK U cpe/icTB pernenus 3aaaun (I1K-2);

CIIOCOOHOCTBIO UCIIOJIB30BaTh COBPEMEHHBIE TPUOOPHI U METOJAMKH, OPTaHU30BBIBATh MPO-
BEJICHHUE DIKCIIEPUMEHTOB U HCIIBITAHHMA, IIPOBOIUTH X 00pabOTKY M aHAIM3UPOBATH UX PE3yIb-
tatsl ([TK-3).

3. KpaTkoe coaep:kaHue TUCHHUIINHBI
Monayns 1. OCHOBHBIE XapaKTE€pUCTUKH HATIOJITHUTENIECH KOMIIO3UIIMOHHBIX MaTEPUATIOB
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KoMmno3unmonHble MaTepuansl Kak JUCIEPCHbIE cUCTEMBl. Pa3HOBUIHOCTH KOMIO3UIIMOH-
HBIX MaTepHaJoB U UX Kiaccuukanus. TpaiulMOHHbBIE U COBPEMEHHBIE SKCIIEPUMEHTANIbHbIC
METO/Ibl OLIEHKH JUCIIEPCHOCTH, YAEJIBbHON NOBEPXHOCTU U MOPUCTOCTH MCIOJIb3YEMBIX B IPO-
MBILICHHOCTH HamoJHUTENeH. BO3MOXKHBIE THUIIBI YIIAKOBOK YacTHUIL] B KOMIIO3ULUAX. MeToabl
pacyeTra ONTHUMAJIBHOIO TUCIEPCHOIO COCTaBa HAIMOMHHUTENCH A oOecreueHusl MaKCUMaIbHO
IUIOTHOM YIIAKOBKHU.

Monyib 2. AncopOIOHHOE MOAU(PUIIMPOBAHUE IOBEPXHOCTH YACTHI HATIOJIHUTEIICH

AncopOuuoHHOe MOAN(UIIMPOBaHKUE TOBEPXHOCTH YaCTHIl HAMOJIHUTENEH. AncopOuus us3
pPacTBOPOB Ha MOBEPXHOCTH TBEPIBIX Tell, KiacCU(UKAIUA THIIOB U30TepM aacopoumu. Cs3b
BUJIA U30TEPM C MEXAHU3MOM a/ICOPOLIMU U CTPOEHUEM a/ICOPOLIMOHHBIX CIIOEB.

AncopOIysi HEMOHOTEHHBIX MMOBEPXHOCTHO-AKTUBHBIX BEIECTB M3 MOJSAPHBIX U HETOJISp-
HBIX CPeJ] Ha ITOBEPXHOCTU aJICOPOEHTOB Pa3IMUHON MONSAPHOCTH. AJICOPOLUS HOHOT'€HHBIX I10-
BEPXHOCTHO-aKTHBHBIX BEIECTB U3 MOJSIPHBIX U HEMOJSPHBIX CPEJl Ha MOBEPXHOCTH a/1COPOCH-
TOB Pa3JIUYHON MOJIAPHOCTH. AJCOPOLMS NOIMMEPOB U3 PACTBOPOB HA MOBEPXHOCTH TBEPIbIX
ten. [Ipumepsl perienrs HEKOTOPhIX KOHKPETHBIX TEXHOJIOITMUECKUX 3aau.

M3meHeHne 1MO(pUIBHOCTH TOBEPXHOCTH, BETMYMHBI ¥ 3HAKa OBEPXHOCTHOTO MOTEHIUA-
Jla YaCTHIl HATIOJIHUTENS METOJOM aJCOPOIIMOHHOTO MOIU(HUIIMPOBAHUS. Y IpaBIEHHE MPOLEC-
caMM CTaOMIIM3aLUU U JeCTaOUIN3aIK JUCTIEPCHBIX CUCTEM.

Monyns 3. Ouenka BIUsHUS MOAU(PHUKATOPOB HAa B3aUMOJICHCTBHE YACTHII (paCIIUpPEH-
Has teopus JJIDO)

Teopus JJIOO kak METOJl OLIEHKHU U MPOTHO3UPOBAHUS CBOWCTB IOBEPXHOCTH NPU HAJIU-
YUU JOHOJHUTENbHBIX MOIAU(PHUKATOPOB. AJICOPOLMOHHAS COCTABIAIONIAS PACKIMHUBAIOLIETO
naBjieHus. BiusHue ancopOuuoHHbIX cioeB u3 Moiekya [IAB wnu noaumepoB Ha SHEPTUIO MO-
JEKYJSIPHOTO B3aUMOAEUCTBUS 4YacTHL. D(PQPEKTbl 3KpaHUPOBAHUS U 3ALIUTHI PACCTOSHHEM.
Crepuueckasi COCTaBIISAONIAs PACKIMHUBAIOLIETO JIAaBJICHUS. YPaBHEHMs Ui pacueTa dHEPruu
CTEpPUYECKOr0 B3aUMOJICHCTBUS 4acTULl. BapHaHTBl SHEPreTUUECKUX KPHUBBIX B3aUMOJEHCTBUS
YaCTHUIL CO CJIOSIMHM CTaOMIIN3aTOPOB U UX aHAJIM3.

Monyib 4. Peonorust IMCEpCHBIX CUCTEM

®opmupoBaHuEe MPOCTPAHCTBEHHBIX CTPYKTYp B JUCHEPCHBIX cucTeMax. KoarymsunoH-
Hbl€, aTOMHbIE U (Da30Bble KOHTAKTHI, YCIOBHS MX BO3HHUKHOBEHHs, IPOYHOCTh U 0OPaTUMOCTh
paspyiueHus. Peosnornyeckoe noBeeHNE pa3InYHbIX JUCIEPCHBIX CUCTEM. 3aBUCUMOCTb BSI3KO-
CTH HbIOTOHOBCKHX JMCIEPCHBIX CHUCTEM OT KOHLEHTpALMM JucrepcHOi (asbl. BiusHue koH-
LEHTpaLU AUCTIEPCHON (a3bl Ha MPOLECCHl CTPYKTYpOOOpa30BaHUS M PEOJIOTUYECKOE MTOBEJIE-
HUE HEHBIOTOHOBCKHMX CHUCTEM. MeToapl M3y4eHHUs PEOJOrMYECKHX CBOMCTB IUCIEPCHBIX CH-
CTEM.

4. O0beM y4eOHOH JUCHHUIIIMHBI

Oo6bem
Bup y4yedHoii padoThl
B 3aueTHBIX B akanemuyeckux
eTMHHIAX yacax
OO0mas Tpy10eMKOCTh JMCIUIIIHHbI 2 79
1o y4e0HOMY IIAHY
AyIMTOPHBIEC 3aAHATHS: 1 36
Jlexumun (Jlek) 0,25 9
[TpakTuueckue 3anstus (I13) 0,75 27
Camocrositesannasi padora (CP) 1 36
Pedepar 0,5 18
Hpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,5 18
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -
Bun yuyeoHo# padoThI Oo0bem
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B 3a4eTHBIX B acrponomuue-
eIMHUIaX CKHMX Yacax
OO0wmast TpyA0eMKOCTh M CHHUILIHHBI 2 54
10 y4eOHOMY IIAHY
AyIMTOpHBIE 3aAHATHS: 1 27
Jlexuuu (Jlek) 0,25 6,75
[Tpaktrueckue 3ansatus (I13) 0,75 20,25
CamocrositesbHas padora (CP) 1 27
Pedepar 0,5 13,5
Jpyrue BUIbI cCaMOCTOSTEILHON pabOThI 0,5 13,5
Buja nTOroBoro KOHTPOJIsi: 3a4€T ¢ OLEHKOMH — —

AHHOTauUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«MeToabl HCC/IeT0OBAHNS U POCKTHPOBAHUS CTPYKTYPbI M CBOHCTB IIOBEPXHOCTH
MarepuaaoB iekTponukn» (b1.B.0/1.4)

1. Heap AUCHMIVIMHBI — TOJy4YEHUE [OIMOJHMUTEIbHBIX 3HAHUM O NOAXO0JaX K
UCCIICIOBAaHUIO CBOICTB IOBEPXHOCTH; MOJIY4YEHHE YMEHMH B 00JacTH NPOTHO3UPOBAHUS
CBOWCTB MTOBEPXHOCTH, U (pOPMHUPOBaHNE KOMIIETEHIIMNA B OOJIACTH TPOSKTHPOBAHUS CTPYKTYPHI
U CBOICTB NOBEPXHOCTH TBepIbIX Tel. lIporpamMma Bkimtouaer B ce0sl yriayOlieHHOe M3ydyeHue
AKCIEPUMEHTAIbHBIX U TEOPETUYECKUX METOAOB HCCIIEIOBAaHUS MPOLECCOB, IPOUCXOIAIMINX Ha
rpaHuIax paszena (a3 TBeppoe-ra3 U TBEPAOE-KUIKOCTb, U METOAOB ONpEAETICHUs CBOMICTB
peanbHBIX IOBEPXHOCTEM.

2. B pesyabprare n3y4eHus M CUUILIMHBI CTYJCHT J0JIKEH

3namo:

- COBPEMEHHbIE HaY4HbIE TOCTHKEHUS U MEPCIEKTUBHBIE HAMIPAaBIEHHs pabOT, MOCBAIICH-
HBIX METOJ]aM HCCJIEI0BaHUs U IPOEKTUPOBAHUS OCHOBHBIX CBOMCTB MOBEPXHOCTH;

- OCHOBHBIE MOAXOABI K OIPENEICHUIO IOBEPXHOCTHON 3HEPIUU U IOBEPXHOCTHOIO HATS-
JKEHUS Ha Pa3IMYHBIX TpaHUIax paszzena das;

- BO3MOKHOCTH U OTPAHUYEHUSI COBPEMEHHOT0 O0OPYAOBaHUS I SKCIEPUMEHTAIBHOTO
OIPENIETICHUS] CBOMCTB PEAIbHBIX TOBEPXHOCTEN;

- OCHOBHbIE HampaBieHus pa3Butus Teopun JJIPO m obractu ee MPUMEHUMOCTH IS
OLICHKH U ITPOTHO3UPOBAHUS CBOMCTB MOBEPXHOCTH.

Ymemo:

- IPOBOJUTH AHAJINW3 HAYYHO-TEXHUYECKOH JMTepaTypbl, MOCBSIIEHHON COBpEMEHHBIM
TEOPETUYECKUM TIOAXOJaM M DSKCIEPUMEHTAIbHBIM METOAAM HCCIIEI0BAaHUSA CTPYKTYpHl U
CBOMCTB ITOBEPXHOCTH;

- IUTAHUPOBATh AKCIEPUMEHTAIbHBIE PAaOOTHl Ul ONpPEeNIEHUS] OCHOBHBIX CBOWCTB IIO-
BEPXHOCTH;

- HCIIOJIB30BaTh COBpEMEHHBIE NpeacTaBiaeHus Teopuu JIPO st oleHKH U MPOrHO3HpPO-
BaHUs MOBEJICHUS CUCTEM, HE COJEPKAIIUX JOMOJHUTEIbHBIX MOIU(PUKATOPOB MOBEPXHOCTH.

Bnaoemp:

- METO/IaMi pabOThl C HAyYHO-TEXHUYECKOW, CIIPAaBOYHOW JIUTEPATYpOH M 3JIEKTPOHHO-
OMOIMOTEYHBIMH PECYypCaMH Il CaMOCTOSITEIBHOTO MOUCKAa He00X0AUMOM HH(opMaIu o Teo-
PETHUYECKUX U Hay4YHO-HCCIIEI0BATENbCKUX JOCTHKEHUSIX B JaHHOW 001acTH 3HAHUM;

- METO/IaMHU OTIPEJEIIEHUS] OCHOBHBIX CBOMCTB MOBEPXHOCTH C YYETOM BO3MOYKHOCTEH CO-
BPEMEHHOT'0 000PY0BaHNUS;

- METOJIaMU OLIEHKHM M IPOTHO3MPOBAHUS MOBEIEHUS CUCTEM, HE COJEPKALIUX JOMNOJIHU-
TEJIbHBIX MOAM(DUKATOPOB OBEPXHOCTH.

W3ydyeHne aucuMIuinHbl «METOAbpl HCCIIENOBAaHUS M IPOEKTUPOBAHUS CTPYKTYpPbl H
CBOWCTB MOBEPXHOCTH MATEPUAIIOB AIEKTPOHUKU» CIOCOOCTBYET (POPMHUPOBAHUIO CIETYIOLINX
KOMIIETCHIIUN:
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OouwekynomypHuix:

CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUIEHHUIO, aHainu3y, cuute3y (OK-1);

TFOTOBHOCTBIO K CaMOpPa3BUTHUIO, CaMOpeaJIU3alliM, HCII0JIb30BAHNUI0 TBOPUECKOTO IOTEH-
ana (OK-3);

CIOCOOHOCTBIO COBEPILICHCTBOBATh M Pa3BUBATh CBOM HMHTEIUICKTYaJIbHBIH M OOLICKYIb-
TYpHBIH ypOBEHb, MOJy4YaTh 3HAHUS B 00JIACTH COBPEMEHHBIX MPOOIEM HAYKU, TEXHUKH U TEX-
HOJIOTMH, TYMaHUTAPHBIX, COIIMATBHBIX U 3KOHOMHUYeCKuX Hayk (OK-4);

CIIOCOOHOCTBIO K MPO(PECcCHOHATIBHOMY POCTY, K CaMOCTOSITEIbHOMY OOYYEHHIO HOBBIM
METO/aM HMCCIEOBAHUSA, K N3MEHEHHIO HAYYHOTO U HAyYHO-TIPOM3BOACTBEHHOTO NMPOdUiIst CBO-
eit mpodeccronanphoii aesrensaoctu (OK-5);

CHOCOOHOCTBIO HAXOIUTHh TBOPUYECKHUE PEUICHUSI COLUMAIBHBIX U MPO(ECCHOHABHBIX 3a/1a4,
TFOTOBHOCTBIO K MPUHSITHIO HECTAHAAPTHBIX nccienoanuii (OK-8);

Oowenpogpeccuonanvhuix:

CIIOCOOHOCTBIO K MPOGECCHOHANBHON HKCITyaTalldd COBPEMEHHOTO OOOPYIOBAaHUS H
puOOPOB B COOTBETCTBUH C HanpasieHreM u npoduiem nmoarotosku (OITK-3);

TOTOBHOCTHIO K MCIOJIb30BAaHUIO METOI0B MaTEMaTUYECKOTO MOJICITUPOBAHUS MAaTEPHUAJIOB
U TEXHOJOTMYECKHX IPOLIECCOB, K TEOPETUUECKOMY AHAJIU3Y M SKCIIEPUMEHTAIBHON IpOBEpKe
teopetrueckux runore3 (OITK-4);

Ilpogpeccuonanvnuvix:

CIIOCOOHOCTBIO  OPTraHU30BBIBATH  CAMOCTOSITENIBHYI0O W KOJUIGKTUBHYIO  HAy4dHO-
HCCJIEIOBATEIbCKYI0 padoTy, pa3pabaThiBaTh IUIAaHBI U IPOrpaMMbl IPOBEACHUS HAYYHBIX HC-
CIIC/IOBAaHUI U TEXHUYECKUX Pa3pabOTOK, pa3pabareiBaTh 3aaanus s ucrnoanureneit (IK-1);

TOTOBHOCTBIO K TOHCKY, 00pa0OTKe, aHaIM3y W CHCTEMAaTHU3alUU HAYyYHO-TEXHUYECKOM
uH(pOpMAIINH 110 TeMEe HCCIIEeA0BaHUs, BHIOOPY METOIUK U CpeICTB pemienus 3amaun ([1IK-2);

CIIOCOOHOCTBIO UCIIOJIB30BaTh COBPEMEHHBIE TPUOOPHI U METOAMKH, OPTaHU30BBIBATh MPO-
BE€/ICHUE YKCIIEPUMEHTOB U UCIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHAIM3UPOBATH UX PE3YJib-
tatsl ([TK-3).

3. Kparkoe cogep:kanue TUCHUIINHBI
Monynb 1. B3auMocCBsI3b TEXHOJIOTHUECKUX XapaKTEPUCTUK TOBEPXHOCTH TBEPABIX TEJ C UX
KOJIJIOUHO-XUMHUECKUMH CBOMCTBaMU

TpeboBanusi, TpeabsABIsIEMble K TBEPABIM IOBEPXHOCTSIM MaTEpHUaJIOB U M3AEIUN B pa3-
JUYHBIX OTPaciIAX MPOMBIIUIEHHOCTH. B3aMOCBA3b TEXHOJOTNYECKUX XAPAKTEPUCTHUK IOBEPX-
HOCTH U3JIEJIUNA C OCHOBHBIMHU KOJIJIOWJTHO-XUMHUYECKMMH CBOMCTBAMH MaTE€pPHAJIOB: MEPEX0] OT
CBOICTB IIOBEPXHOCTH M3JIENHSI K CBOMCTBAM IOBEPXHOCTU MaTepHaja U Jajiee K XapaKTepUCTH-
KaM IOBEPXHOCTHOTO ciosi. [loBepXHOCTHBIE SBJIEHUS: a/re3usi, acopOLMsl, CMauuBaHUE, K-
TPOIOBEPXHOCTHBIE CBOMCTBA TBEP/BIX TEJN, M UX BIMSIHHUE HA XapaKTEpUCTHKHU u3nenus. Kpar-
KM 0030p METOJ0B HUCCIIEIOBAaHUS OCHOBHBIX KOJUIOWJHO-XUMHUYECKUX CBOMCTB MaTEpUAJIOB.
Monyis 2. [loBepXHOCTHasE SHEPTUS TBEPABIX TEI

[ToBepxHocTHast sHEeprus TBepabIx Ten. Kiaccuukanus noBepxHOCTeH: uaeanbHasi, aTo-
MapHO-YHCTasl, peanpHasi. MeToIbl OJIydE€HUsI aTOMapHO-YUCTBIX MOBEpXHOCTEH. COBpEMEHHOE
00opyI0BaHMe IS TIOJIYYSHHUST aTOMapHO-UYHCTHIX TOBEpXHOCTEN. PeanbHble moBepxHOCTH. Me-
TOJbI OLIEHKH BEJIMYMHBI ITOBEPXHOCTHON HEPIUM TBEPIBIX TEJ HA OCHOBE TEOPETUYECKUX U
AKCIEPUMEHTAIbHBIX IaHHBIX.

Monyns 3. CmaurBaHue UACATBHBIX U PEATbHBIX TBEPABIX TEM KUIKOCTSIMH

CMauuBaHue UJI€ANBHBIX U PEANbHBIX TBEPBIX TeJ KUIKOCTIMHU. MeTO bl UCCIIeOBAHUS
IIEpPOXOBATOCTU MOBEPXHOCTH. BiMsHME MIEpOX0OBAaTOCTH NMOBEPXHOCTH HA MPOLIECCHI CMAaYyUBa-
Husl. ['eTeporeHHble TOBEPXHOCTH, BIMSIHUE NMPUPOABI U Pa3MEPOB XUMUYECKOW HEOJAHOPOIHO-
cTH Ha cMaynBaHue. OCOOEHHOCTH 3KCIIEPUMEHTAIHLHOTO OINPEEIEHUS] CBOMCTB IeTepOreHHBIX
noBepxHocTel. HekoTopble 3aKOHOMEPHOCTH YCIIOBHO-XMMHUYECKOTO CMauyMBaHMs pacijlaBaMu
METAJIJIOB U pacIylaBaMHM OKCHJI0B. DKCIIEpUMEHTAIIbHBIE U TEOPETUYECKUE METO/IbI OLIEHKH Kpa-
€BbIX YIJIOB MIPU CMayMBaHUU TBEPBIX TOBEPXHOCTEH pacriaBaMu.
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Monyinsb 4. Teopus IJIPO kak METO OLIEHKH U IPOTHO3UPOBAHUS CBOMCTB TOBEPXHOCTH

OCHOBHBIE COCTaBIIAIOIINE PACKIMHUBAIOILIETO JABJICHUS B COOTBETCTBUU C COBPEMEHHBI-
MU tipeacTaBiaeHussMu teopun JJIDO. MornekynsipHash COCTaBISAIONIAs PACKIMHUBAIOLIETO JIaB-
neHuss. MUKpOCKouueckas: Teopus MOJEKYISIpHBIX cuil ['amakepa, MakpOCKONIMYECKash TEOPUs
Jludmuma. Pacyer cinoxHON KOHCTAaHTHI ['amakepa, 3aBUCHMOCTh €€ BEJIWYHHBI OT MPHPOJIBI
JUCTIEPCHOM (a3bl U AUCIIEPCUOHHOM cpebl. DKCIIEpUMEHTAIbHBIE METO/IbI ONPEIEICHHs KOH-
ctanTbl ["amakepa. oHHO-351eKTpOCTaTHYECKAs (JIEKTPOCTATUYECKAs)) COCTABIISAIONIAasl PACKIIN-
HUBAIOUIETO JABJIICHUS. YPAaBHEHUS I Pacuera SHEPIUM 3JIEKTPOCTATHYECKOrO B3aUMOJECH-
CTBHSI MEX]ly YaCTUIIAMH PA3TUYHON MPUPOJBI C yUETOM UX (POPMBI. DKCIIEPUMEHTAIBHBIE Me-
TOJbI OMpEJeNIeHUs] BeIMYMH, HEOOXOAUMBIX AJisi pacuera. Bo3moxHbIe criocoObl peryaupoBa-
HUS 2JIEKTPOCTATUYECKOr0 B3aUMOJEHUCTBUSA YaCTUL] IIyTEM BBEICHUS JJICKTPOJIUTOB U U3MEHE-
Hua pH mucnepcuonHoi cpenpl. CTpyKTypHas COCTaBISOIIAs PACKIMHUBAIOIIETO JIABJICHUS.
CrpyKTypa COJBBAaTHBIX CIOEB Ha TUAPOPHIBHBIX U THIPO(OOHBIX MOBEPXHOCTSX. BapuaHThI
SHEPreTHYECKUX KPUBBIX B3aUMOJEHCTBUS vacTull. IIporHo3upoBanue mnpoueccoB, MpoOUCXos-
IIUX B CUCTEME, HA OCHOBE aHAJIN3a IOTCHIUAIbHBIX KPUBBIX.

4. O0beM y4eOHOH JUCHUILIMHBI

O6bem
Bun yuebnoit pabotsl
B 3auerHbIx B akanemuueckux
€IMHUIIAX qacax
OO0mas Tpy10eMKOCTb JMCIUILTHHBI 2 79
10 y4e0HOMY ILIAHY
AYIUTOpHBIE 3aHATHUS: 1 36
Jlexumu (Jlek) — -
[Tpaktuyeckue 3anstus (I13) 1 36
Jlaboparopusie pabotsl (JIP) — -
CamocrositesbHas padora (CP) 1 36
Pedepar 0,25 9
CaMocTosATEIbHOE N3YUYEHHE PA3AEIOB Kypca 0,75 27
Bua uTOroBoro KOHTpoOJIA:
3a4er B B
O6Bem
Bun yuebnoi paboTbl
B 3aueTHbIX B akanemunueckux
€IMHUIIAX Jacax
O0mas TpyA0eMKOCTb JMCIUILTHHBI 2 54
10 y4eOHOMY ILIAHY
AyIHMTOpHBIEC 3AHATHS: 1 27
Jlexmm (Jlek) - -
[Ipaktuueckue 3anstus (I113) 1 27
Jlaboparopusie pabots (JIP) - —
CamocrositesbHas padora (CP) 1 27
Pedepar 0,25 6,75
CaMocCTOsATeIbHOC U3YUCHHE Pa3/IeNIOB Kypca 0,75 20,25
Bua uToroBoro KOHTpoJIA:
3a4er B B
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AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MeToabl CHHTE32 HAHOYACTHI] 1 HAHOKOMIIO3MIIMOHHBIX MAaTEPUAJIOB)
(b1.B.O/L.5)

1. leap AUCHUNJIMHBI — yriayOJieHWe 3HAHWKM, YMEHUWH, BJIaJICHUH U (OpMUpPOBAHUE
KOMIIETEHIIMI B 00JIACTH CHMHTE3a HAaHOYACTHUI] U HAHOKOMIIO3MIIMOHHBIX MaTepPHaJiOB HA OCHOBE
TYTOIJIaBKMX HEMETAINTMYECKUX U cuinKaTHbIX MarepuanoB (THuCM), crpoenus kpucTaminyie-
CKUX M CTEKJIOOOpPA3HBIX TBEPIBIX Tel, TEPMOJUHAMUKH (a3000pa30oBaHUsl B CHIIMKATHBIX CH-
cTeMax, B3aMMOCBSI3€il «COCTaB — CTPYKTypa — yCJIOBHUs cuHTe3a — cBoiicTBay THuCM, a Takxke
B o0nacTu coBpeMeHHbIX U nepcnekTuBHbIX THuCM u HampaBiieHHH AaibHEUIIEro pa3BUTHUS
3TOM 00JIaCTH MaTepHAIOBEACHHUS.

2. B pesyabTare u3y4eHust AMCUMIIMHBI MATHCTP A0JIKEH:

Obnaoams cnenyrouumu oommexkyabTypasiME (OK), obmenpodeccunonansabivu (OI1K)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

—  CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUICHUIO, aHanu3y, cuare3y (OK-1);

— CHOCOOHOCTBIO K MPO(eCCHOHATBHOMY POCTY, K CAMOCTOSATEIBHOMY OOyUEHHIO HO-
BBIM METOJ/IaM HCCIICJIOBAHUS, K U3MEHEHUIO HAYYHOTO ¥ HAYYHO-TIPOM3BOJCTBEHHOTO MPOQHIIS
cBoeit mpodeccuonanbHoi nesrenpHocT (OK-5);

— CHOCOOHOCTBIO HAXOJUTh TBOPUECKUE PEIICHUS COLMHUAIBHBIX M MPO(eCcCHOHATBHBIX
3aj1a4, TOTOBHOCTBIO K IPUHSTHIO HeCTaHAapTHBIX peuienuit (OK-8);

— TOTOBHOCTHIO K KOMMYHHKAIIMH B YCTHOM M MUCbMEHHOM (popMax Ha PyCCKOM U MHO-
CTPaHHOM SI3bIKAX JJIS pellieHus 3a1a4 npodeccronaibHoi aestenbHoctu (OITK-1);

—  CIIOCOOHOCTBIO K TPO(ECCHOHATIBHOM 3KCILTyaTallud COBPEMEHHOTO 000pyA0BaHuUs U
puOOPOB B COOTBETCTBUH C HanparieHreM u npoduiem noarotosku (OITK-3);

— TOTOBHOCTHIO UCTOJB30BaTh METObI MATEMAaTUYECKOTO MOJICIUPOBAHHS MATEPUAIOB
Y TEXHOJIOTUYECKUX IPOLIECCOB, TOTOBHOCTBIO K TEOPETUUYECKOMY AHAIU3Y U DKCIIEPUMEHTAIIb-
HOM mpoBepke Teopetndeckux runore3 (OITK-4);

— CHOCOOHOCTBIO OpPraHM30BBIBaTh CAMOCTOSITENIBHYIO U KOJUICKTUBHYIO Hay4yHO-
UCCIIEIOBATEIbCKYI0 paboTy, pa3pabaThiBaTh IJIaHBI M MPOTPaMMbl MIPOBEACHUS HAYYHBIX HC-
CIIe/IOBaHUI U TEXHUYECKUX Pa3pabOTOK, pa3pabareiBaTh 3aaanus i ucrnonuureneit (IK-1);

— TOTOBHOCTBIO K TIOMCKY, 00pa0oTKe, aHaiM3y M CHCTEMaTH3aluu Hay4yHO-
TEXHUUYECKON MH(pOpMaIUU 10 TEME MCCIIE0BaHNUs, BHIOOPY METOIUK U CPEICTB PEIIeHUs 3a/1a-
upn (TTK-2);

—  CIIOCOOHOCTBIO MCHOIb30BaTh COBPEMEHHbIE PUOOPHI U METOJUKH, OPraHU30BBIBATH
IIPOBEJICHUE SKCIIEPUMEHTOB U MCIIBITAaHUM, IPOBOJAUTH UX 00pabOTKY M aHAIM3HPOBATh UX pe-
synbTatsl (ITK-3).

3namy:

— COBpEMEHHbIE Hay4HbI€ JOCTHXKEHHS U MEPCIeKTUBHBIC HANpaBiIeHUs paboT B o0na-
CTH CHHTE€3a HAaHOYACTHI] 1 HAHOKOMITIO3ULIMOHHBIX MAaTEPUAJIOB Ha OCHOBE TYIOIJIaBKUX HEMeE-
TaJNIMYECKUX U CHIIMKATHBIX MaTepUasoB;

— COBPEMEHHBIE KPUCTAIZIOXMMHUYECKHE, TEPMOJMHAMUYECKHE, CTPYKTYpPHBIE IpEN-
CTaBJICHHS O CTPOCHUHU U CBOWCTBAX TBEP/BIX TEJ KaK 3BEHbAX €IAUHON LIENH;

— TEXHOJOTHYECKHE MPOIECChl CHHTE3a HAHOYACTUIl 1 HAHOKOMITO3UIIMOHHBIX MaTepu-
anoB Ha ocHOBe THHUCM, OCHOBBI TPOEKTUPOBAHUS M TPAKTHUYECKHUE ACTIEKThI UCCIICIOBAHUS HX
COCTaBa, CTPYKTYpPHI M CBOMCTB, 00JIACTH IPUMEHEHHUS;

—  OCHOBHBIE ITyTH CO3/IaHUS HOBBIX METOJIOB CUHTE3a HAHOUYACTHI] U HAHOKOMITO3UI[H-
OHHBIX MaTepuanioB Ha ocHoBe THuCM 1 npuMeHeHus B pa3iIMuHbIX 001acTIX X03sIHMCTBA.

Ymemn:

— TPOBOAMUTH aHAIU3 HAYYHO-TEXHUUYECKOH JUTepaTyphl B OOJIACTH COBPEMEHHBIX U
NEPCIEKTUBHBIX METOAOB CUHTE3a HAHOYACTHI] M1 HAHOKOMIIO3UIIMOHHBIX MaTepUaoB HA OCHOBE
THuCM;

— (opmynupoBaTh TpeOOBaHUS K MaTepHaliaM W ONpeAessaTh d(PPEeKTUBHBIC TYyTU CO-
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3/1aHHS HOBBIX METOJOB CMHTE3a HAHOYACTHUIl U HAHOKOMIIO3ULIMOHHBIX MaTEpHUaJIOB Ha OCHOBE
THuCM ¢ KOMIUIEKCOM 3aJJaHHBIX CBOMCTB JIJIsl KOHKPETHBIX 00JIacTel MPUMEHEHNS,

— IPOBOAUTH KCIIEPUMEHTAIIBHBIE MCCIEA0BAHUS COCTaBa, CTPYKTYpbl U CBOMCTB Ha-
HOYACTHUI] 1 HAHOKOMITO3UIIMOHHBIX MaTepuasioB Ha ocHoBe THuCM;

— TPUMEHATH TEOPETUYECKHE 3HAHUS [0 COBPEMEHHBIM U IMEPCHEKTUBHBIM METOAAM
CHUHTE3a HAaHOYACTUI] U HAHOKOMIIO3UIIMOHHBIX MarepuanoB Ha ocHoBe THuCM nns pemienus
HCCJIEIOBATEIbCKUX U MPHUKJIAJHBIX 3a/1a4, B TOM YUCJIE B MEXIUCUUIUTMHAPHBIX 001aCTAX.

Bnaoemy:

— MeToJamMH padoThl C HAYYHO-TEXHUYECKOW, CIPABOYHON JIUTEPATYPON U JIEKTPOHHO-
OMOTMOTEYHBIMU PECYPCAMHU 110 TEOPETHUECKUM U TEXHOJOTMYECKHM acleKTaM CHHTE3a HaHO-
YacTULl U HAHOKOMITO3MIIMOHHBIX MaTepuanoB Ha ocHoBe THuCM;

—  METOJOJIOTUYECKUMH MOAX0/IaMU, OCOOCHHOCTSMHU CHHTE3a M BBISBICHUS B3aUMO-
CBsI3€H COCTaBa, CTPYKTYpPbl, CBOMCTB U TEXHOJOTMH HAHOYACTUL U HAHOKOMITO3ULIMOHHBIX Ma-
tepuanioB Ha ocHoBe THuCM, oGecrieunBaOmyMu 000CHOBAaHHOE MIPUHATHE PEIICHUMA TIPU pa3-
paboTKe HOBBIX MAaTEPHAIOB JJISl PA3IMYHBIX 00JIacTell MPUMEHEHUS;

— METoJaMH KPUTHYECKOTO aHaliM3a U OLIEHKH COBPEMEHHBIX HAy4YHBIX JIOCTHKEHUH,
TeHEPUPOBAHNUS HOBBIX WJCH MPH PEIICHUH MCCIIEOBATEIbCKUX U MPAKTHYECKHX 3a/1a4 B 00Ja-
CTU CMHTE€3a HAHOYACTHI] 1 HAHOKOMIIO3ULIMOHHBIX MaTepuanoB Ha ocHoBe THuCM;

— CHOCOOHOCTBIO M TOTOBHOCTHIO K pa3pabOTKE HOBBIX METOJIOB MCCIEAOBAHUS U UX
IIPUMEHEHHUIO B CAaMOCTOSTEIbHON Hay4YHO-UCCIIEA0BATENbCKON AESITEILHOCTH B 00JACTH CHUHTE-
3a HAHOYACTHUI] 1 HAHOKOMIIO3UIIMOHHBIX MaTtepuanoB Ha ocHoBe THuCM c yuerom mpaBui co-
0J1t0/1eHUs1 aBTOPCKUX IPaB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenne. HanomaTtepuanbl U MX MEPCIIEKTUBBIL.

Knaccu¢ukanum HaHoMaTepuaioB: B 3aBUCUMOCTH OT UX Pa3MEPOB AJIEMEHTOB CTPYKTY-
PBI [IPH CUHTE3€ HAaHOYACTHI] U HAHOKOMITO3UIIMOHHBIX MaTEPHAIOB HA OCHOBE TYTOIJIABKUX
HEMEeTaNINYeCKuX U cuiukaTHbIX MaTepuanos (THuCM), no reomerpudeckum napamerpam 0D-
, 1D-, 2D- u 3D-nanomatepuainsl. Knaccugukarus mero1oB nomyderust 0D-HaHOMaTepraioB
(HaHOYACTHUI) 11O OKPYXKAIOLIEH cpelie, B KOTOPOH MPOUCXOANT MOIydYeHue npekypcopa. Bius-
HUE Ha CUHTE3 HAaHOYACTHI] BHEILIHETO JaBJIEHNUs, BbI3bIBaeMOro cuiiamu Jlammaca.

MeTopl TOJTy4€HNsT HAHOYACTHIL B JKUIKOM cpene. MeTobl ojTyuyeHus: HaHOYacTHI] ra-
30BOH cpezie. MeTo bl MOy4eHHsI HAHOYACTHUI] C Y4aCTUEM I1a3Mbl. MeXaHOXUMUYECKHUI CUH-
T€3 HaHOYaCTHUL]. TeMIUIaTHBII CUHTE3 HAHOYACTHUL]. MeTobl MOIy4EHMs MOJIbIX HAHOYACTHULI.
Monuduxarus noBepxHocTy HaHodacTull. Co3/1aHre NOKPHITHIM Ha HaHOYacTULax. [lepcnekTu-
BbI [TOJTy4EHHUsI MOHO(PAKIIMOHHBIX HAHOMOPOMIKOB. [IpoGieMbl XpaHeHHS U TPAHCIIOPTUPOBKU
HAHOIIOPOUIKOB.

VYcnoBus n Mmexann3msl noiaydyeHus: 1 D-HaHOMaTepranoB Ha OCHOBE TYrOIIaBKUX HEMe-
TaJNIMYECKUX U CHIIMKaTHBIX MaTepuanoB (THuCM): nonyuyenue B )uakoil ¢gase, B ra3oBoil da-
3€, C yUaCTHeM IUIa3Mbl, B TBEpOH ¢a3ze, TeMIUIaTHbIE METO/Ibl oTyueHus. [lepcriekTuBHbIE 00-
JacTu npuMeHenus: | D-HaHOMarepuranos.

VYcnoBus 1 MexaHu3Mbl onyueHus: 2D-Hanomarepuasnos: mojydeHue B )KuAKon ¢ase, B
ra3oBoii (haze, ¢ yuacTHeM IJIa3Mbl, B TBEpAOH ¢aze, TeMILIaTHbIe METOIbI MosTydeHus. [lep-
CIeKTHBHBIE 00JacTu MpuMeHeHus 2D-HaHomarepuaios.

Krnaccudukaiys KOMIO3UTOB 110 COCTaBY JUCHIEPCUOHHON Cpey U AUCTIEPCHON (a3bl.
Hanoxommnosutsl Ha ocHoBe THUCM 1 kinaccudukaiyss METOA0B UX MONTy4YeHUs. MeTo bl To-
Jy4eHHUs] HAHOKOMIIO3UTOB paclpeieieHUEM B IUCIIEPCUOHHON cpeie AucnepcHoi (a3bl B BUIe
0D-, 1D-, 2D- u 3D-nanomarepuainoB. CriocoObl pacrpeieneHus AMCcepcHon (a3bl B ucep-
cuonHoOM cpene. opmoranue nomypadpukara u3 GopMoBOUHOM Macchl. CHHTE3 HAHOKOMIIO3H-
TOB (pacTBOpEHHE-KOHEHCALIMSI, CIIEKAHUE).

[Tonyuenne Hanokommo3utoB Ha ocHoBe THuCM mipu tutactuueckux nedopmarusix 00-
pasiia 1moJi BBICOKUM JaBiieHueM. [IpobiaeMbl coxpaHeHus: HAHOCTPYKTYP B HAHOKOMITO3UTAX.
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[Tony4yeHre HAHOKOMITO3UTOB PACIAI0M HEYCTOMUYMBBIX CTPYKTYp B TBepoil (paze. TernarHsie

MCTOJBI MMOJIYUYCHUA HAHOKOMIIO3UTOB.

3axmouenne. TeHaeHInN TanbHEHIIero pa3BUTHS U NIEPCIIEKTUBHBIE 00JIACTH IPUMEHe-
HUS METOJOB CHHTE3a HAHOYACTHL] U HAHOKOMITIO3ULIMOHHBIX MaTepuanos Ha ocHoBe THuCM.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€IMHUIIAX qacax
OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AY/JAUTOPHBIE 3aHATHSL: 1,0 36
Jlexmmm (J1) 0,25 9
ITpaxtrueckue 3ansatus (I13) 0,75 27
CamocrositeasHas padora (CP): 2,0 72
Bua koHTpoJIA: 3aueT / IK3aMeH 3auer
Bunsr yueOHOI paboThI B 3agernbix | B acTtpoHOM.
eIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 1,0 27
Jlexmuu (J1) 0,25 6,75
[Tpaktuueckue 3anstus (I13) 0,75 20,25
CamocrositeabHas padora (CP): 2,0 54
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
«IIpumenenue CAIIP nj1s1 npoeKTHPOBAaHUS NMPOLECCOB TexHoaoruu BOM)»

(b1.B.O/1.6)
1. lean u3y4yeHusi AUCHUILIMHBI:

- HOJIYUCHHUEC MaruCTpaHTOM 3HAHUK B 00JaCcTH IMPUMCHCHUS CUCTEM aBTOMATU3UPOBAH-
HOT'0 IPOCKTHUPOBAHUA MPOLECCOB TCXHOJIOTUU C HCIIOJIB30BAHUCM BaKYYM'CI)OpMOBO‘lHBIX Ma-

IIHH;

- O3HAaKOMIJICHHC C IIPOrpaMMHBIM IMMPOAYKTOM, PCAIM3YIOIIUM YUCIICHHOC MOACINPOBaA-

HHUC TCXHOJIOTMYCCKUX NPOLICCCOB.

2. [locne u3yueHust JaHHOW TUCIMILIMHBI BBITYCKHUK MO HAINIPABJICHHUIO MOATOTOBKU Ma-
ructpoB 18.04.01 «Xumudeckasi TEXHOJIOTUS JOJDKEH 00JaaTh CIEIYIOIIMMH KOMIETEHIIN -

MU
00weKy1bmypHble

e CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHIO, aHAIN3Y, cuHTe3y (OK-1);
*  CIIOCOOHOCTBHIO C TTOMOIIBI0 HH(POPMAITMOHHBIX TEXHOJIOTUH K CAMOCTOATEIEHOMY
MPUOOPETEHUIO U HCIIOIH30BAHHUIO B IPAKTUUYECKON JIEATEIHHOCTH HOBBIX 3HAHUN U YMEHUH, B
TOM YHUCJIEe B 00JACTSIX 3HAHUMN, HETIOCPEICTBEHHO HE CBA3AHHBIX cO cdepoil nestenpHocTH (OK-

9).
oowenpogheccuonanvhole
. CIOCOOHOCTBIO K TTPO(ECCHOHATBHOM IKCILTyaTallud COBPEMEHHOTO 000PY/IOBaHUS H
npuOOPOB B COOTBETCTBHUHM C HarpapiieHueM U nipoduiiem moarorosku (OITK-3);
i TOTOBHOCTBIO K UCITIOJIB30BAHUIO METOJ0B MATCMATHUYCCKOT O MO}IGJ’II/IpOBaHI/IH

MaTCpHaJIOB U TCXHOJOT'MYCCKUX MTPOLECCOB, K TCOPCTUUCCKOMY aHAJIU3Y U 3KCHCpI/IMCHTaHLHOI>'I

npoBepke Teopetrueckux runote3 (OI1K-4);
npogpeccuonanvnvle

*  CHOCOOHOCTBHIO OPTraHU30BBIBATH CAMOCTOSITENIbHYIO U KOJJIEKTUBHYIO HAYYHO-
UCCIIEIOBATEILCKYIO PabOTy, pa3pabaThiBaTh TUIAHEI M IPOTPAMMEI IIPOBEACHUS
HAyYHBIX MCCIIEOBAHUN U TEXHUYECKUX Pa3pabOTOK, pa3padaThiBaTh 3aJaHUs IS

ucnoauutenei (I1K-1);
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* TOTOBHOCTBIO K IMOUCKY, 00pab0OTKe, aHAIN3Y U CHCTEMAaTU3alluH HAyYHO-TEXHUIECKON
uH(pOpMaIIMU IO TEME HCCIIEI0BaHus, BEIOOPY METOAMK M CPEACTB PEIICHUS 3a]a4un
(IIK-2);

*  CHOCOOHOCTBIO UCIOJIB30BAaTh COBPEMEHHBIE TPUOOPHI U METOIMKH, OPTaHU30BBIBATh
MIPOBEJICHUE SKCIIEPUMEHTOB U UCTIBITAHUH, IPOBOAUTH UX 00pPaOOTKY U aHATU3UPOBATH
ux pesynbrathl (I1K-3);

B pesynbrare uzyuenus kypca «Ilpumenenue CAIIP nis npoekTupoBaHus MpoOLECCOB
TexHoJoruu BOM» cTyneHT omKeH:

3HaTh O BO3MOXHOCTSIX YHCIEHHOTO MOJICTUPOBAHMUSA PAa3HOOOPA3HBIX MPOILECCOB C
nomoinbio nporpammbel ANSYS 5.5 ED .

YMeThb (OpMyIUPOBATH 33/1a49H MPOCKTUPOBAHUS M OMPEICISITh TPAHUYHBIC YCIOBUS JIJIS
3aJJaHHOM 00JIACTH PEIICHUS.

Buaaners HaBeikamu ucnosnb3oBanus nporpammsl ANSY'S 5.5 ED.

IIporpaMmma qucuMNIMHBI BKJI0YaeT 10 TeM NpakTu4ecKuX 3aHSATHIA :

Tema 1. HanpsizkeHHo-1e()oOpMHPOBAHHOE COCTOSTHHE YIIPYIOro TeJia.

Crarnuyeckuil aHanu3 YIJI0BOTO KpOHIUTEHHA. TBepAOTENbHOE MOJEIUPOBAHUE C
MIpUMEHEHUEM NPUMHUTHUBOB, ByneBbl omnepaiuu, raireid, HepaBHOMEPHOE JIaBJIEHUE, OTOO0-
paxkeHue AepOpPMUPOBAHHOTO COCTOSHUS U HAIPSHKEHUI.

Tema 2. Teuenune KUIKOCTH.

Monenupyercs J1laMuHapHOEe U TypOyJIEHTHOE TeueHHE B JABYMEPHOM pAaCUIUPSIO-
nieMmcs kaHaiue. PerynsipHoe pa3OueHne Ha 3J€MEHTHI, CO3JjaHie HOBOM KHOIIKW HAa MHCTPYMEH-
TaJbHOM naHenu, pectapt Boruuciennii B FLOTRAN.

Tema 3. Teuenus BA3KOI HeC:KHUMAaEMO KHIKOCTH.

BrinonnseTcs pacuer 1aMUHApHOTO TEUEHHUSI BA3KOM HEC)KMMAEMOU KUJKOCTH B
KaBepHeE.

Tema 4. CMemmuBaHue Tpex ra3os.

3anaya popmMyaMpyeTcs Kak IUIOCKas U PelaeTcsl 3a HECKOJIbKO urepanuil. Mzydarorcs
TEIJIOMACCOINEPEHOC MPH YUaCTHH TPEX KOMIIOHEHTOB B 3a/1a4€ BHYTPEHHETO TCUCHHS;
napameTpu3aliys, ypaBJIeHHe OKHAMHU, KOMaHIHBIA BBO/I.

Tema 5. 3agaya 0 KOHTAKTHOM B3aMMOJACHCTBUHU TBEPABIX TeJl.

Mopenupyetcst KOHTAaKTHOE B3aUMOJICUCTBUE B TIOJIBIIKHOM IITH(TOBOM COCTUHEHUH.
Bremomnnsiercs 3-D moaenupoBanne. @opMUpyrOTCs KOHTAKTHBIC TIAPHI.

Tema 6. CTanimoHapHbIN TENJI0BOH aHAIU3.

Uccnenyercs pacnpenelieHle TEMIIEPATyphl B IJIACTUHE C IByMs OTBEPCTUSIMU. 3aJaHuE
TETJIONPOBOHOCTH KaK (DYHKIIMU TEMIIEPATYPhI, TOCTPOECHUE IPAPUKOB MO MPOU3BOJIIBHO
3a/laHHOMY MYTH, IOTy4YeHHE rpaduKa TeEMIEpaTyp U TEILIOBOTO MOTOKA.

Tema 7. Jlyuncrbiii TENJI000MeH.

BrimonHsieTcss pacder ynpomeHHOW MOAENH 3JIEKTPOBAKYYMHOTO MPHUOOpa B 3alIUTHOM
KoxKyxe. Mozenupyercst TyducTblid TEII000MEH MEKy IapooOpa3HbIM HarpeBaTeIbHbIM
AJIEMEHTOM U BHYTPEHHEN CTEHKOW HUIMHAPUYECKOTO KOXKYyXa.

Tema 8. MarHuTHBII aHAJN3 COJICHOMIHOI0 MyCKATEJIA.

[Ipu peuiennn 3aaauu U3y4aroTCs MapaMeTpUUYECKUd BBOJI, TOCTPOEHUE T€OMETPUUECKOM
¥ KOHEUHO-3JIEMEHTHOIN MOJIeNIN, 0OCeBasi CHMMETpPHsI, aBTOMaTUYECKU BEIOOp pa3MepoB
AJIEMEHTOB, BUPTYaJIbHbIEC IEPEMELIECHNUSI, BEKTOPHAS BU3YyaIM3allKsl, ONEPALIH C JIEMEHTHOMN
TabIuLEeH.

Tema 9. MarautHoe noJie NOCTOAHHOT0 MATHUTA.

BrinomnHsieTcs pacyeT MarHUTHOTO TOJISE MIOCTOSIHHOTO Maruura. B nose nomeniexa mia-
cTHHA U3 PeppOMarHUTHOTO MaTepuana. Onpenensercss pacrpeaeIecHiue CHIIOBBIX JIMHUN Mar-
HUTHOTO ITOJISI, CO3/JaHHOTO TOCTOSIHHBIM MArHUTOM.

Tema 10. HecranmonapHas TenJioBasi 3agaya.
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Pemaercs HecTarmoHapHasi TETJIoBast 3a/1a4a ¢ TAOJMYHBIM 33/JaHUEM TPAHHYHBIX yCIIO0-
BHI Ha MMPUMEpPE TUIACTUHBI. BBITIOJIHEHO TabJIMYHOE 3a/jaHuEe TIEPEMEHHBIX BO BPEMEHHU TPaHUY-
HBIX YCIIOBHH.
3. O0beM yueOHOH TUCHHIJIMHBI

Bunbr yueOHOM paboThI B 3auer- B akanem | B actpow.
HBIX €U~ qacax. qacax
HUIAX

OO0mas Tpy10eMKOCTb JIUCHUILIHHBI 110 y4eOHOMY 2 72 54

IUIAHY

AyIMTOpHBIE 3aAHATHS: 1 36 27

Jlexuunu (Jlek) - -

[Tpaxtrueckue 3ansarus (I113) 1 36 27

CamocronTesannas padora (CP): 1 36 36

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer

AHHOTANUs pado4eil MPOrpaMMbl JUCHUILIHHBI
«CoBpeMeHHbIEe MEeTObI XaPaKTePHU3aLHH U KOHTPOJISA Ka4eCTBA MOHOKPHUCTAUNINYECKUX H
HAHO-CTPYKTYPHPOBAHHBIX MATEPHAJIOB U IUIEHOYHBIX CTPYKTYP TEXHUYECKOI0 U I0Be-
JINPHOTO0 HA3HAYEHMS
(b1.B.OA.7)

1. Hean AMCHMIUIMHBI — OOy4YEHHE CTYJEHTOB MarucTparypbl 3HaHHUSIM, YMEHUSIM U
HABbIKAM MPUMEHEHHUS PA3UYHBIX METOAOB HCCIEJI0BAaHUS MaTEPHUANIOB AJIEKTPOHHUKU U (HOTO-
HUKU.

2. B pe3ynbrare u3ydeHus: AUCHUILTUHBI CTYJEHT MarucCTpaTyphl JOJIKEH:

3nams:

— TeOopeTHYEeCKHe OCHOBBI U KJIaCCH(MKALMIO METOOB aHaln3a, 00JIACTH UX MpUMe-
HEHUS,

— YCTPOMCTBO M (PyHKIIMOHAJIbHbIE BO3MOKHOCTH 000PYI0BaHMsI, UCIIOJIB3yEMOTO AJIs
aHaJIn3a,

— TpeboBaHMUsI, MPEAbSBIsAEMbIE K 00bEKTaM HCCIIEI0BaHUM, 0COOEHHOCTH MOATOTOB-
KM 00pasIloB,

—  OrpaHUYEHHs, HAKJIAJbIBAEMBIE HA HCIIOJIB30BAHUE METO/I0B, TOYHOCTh U3MEPEHMUSI
XapaKTEepUCTHK MaTepuaa il KakJoro MeTo/1a.

Ymems:

- BBIOUPATh METOAMKY NPOBECHHS HAYYHOT'O UCCIIEI0BAHNUS,

- 00pabaTbIBaTh SKCIEPUMEHTAIbHbBIE TaHHBIE,

- aHAJIM3UPOBAThH PE3YJIbTAThl HAYYHBIX HCCIEA0BAHUM.

Bnaoemy:

— HaBBIKaMM MCIOJIb30BAaHUS METOJIOB aHAIN3a JJIs PEILICHUs MPAKTUUECKUX HAyYHO-
HCCIIEIOBATENbCKUX 3aa4
JucnunnuHa HameneHa Ha dopmupoBanue cienyronmx kommerenmmii: OK-1, OK-4, OK-5,
OK-7, OK-8, OK-9, OIIK-3, OIIK-4, I1K-1, I1K-2, TTK-3.

3. Kpartkoe cogep:xaHue JTUCUMIIMHBI:

3.1. Macc-criektpomerpuueckuii ananus. OOmias cxema MeToAa. Buibl HOHM3aUU YacTuUIl.
CpaBHeHUE pa3IUYHBIX TUIIOB MAacC-aHAJIU3aTOPOB (MAarHUTHBIA, KBaJPYNOJbHBIN, BpeMms-
IPOJIETHBIM, ¢ HOHHO-LMKIOTPOHHBIM pE30HAaHCOM). Macc-CIeKTpOMETpUsl € HHIYKTHUBHO-
cesazanHoi miasmoi (MCIT-MC). brok-cxema MCII macc-ciekTpomeTpa U Ha3HA4Y€HUE €ro Oc-
HOBHBIX cucteM. IIpobomoaroroska st UCII-MC. OcoGeHHOCTH KOJMYECTBEHHOTO aHalln3a:
KaMOpOBKa, BHYTPEHHUN CTaHAApT, CTaHIapTHas 100aBKa, M30TOMHOE pa3dasneHue. urepde-
pennuu B UCII-MC u crioco0b! ux ycTpaHeHus. Bo3MoxHOCTH MeTOAa U 00J1aCTH TPUMEHEHHUS.
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3.2. Meronbl U3yueHHsI CTPYKTYPHBIX JAeTayell pa3HOro macmrada. DIeKTPOHHAs MHKpPO-
CKOMHUA. YCTPOHCTBO M pa3peliarolias ClioCOOHOCTh 3JIEKTPOHHOro MHUKpockona. [IpocBeunBa-
IOLasl AJIEKTPOHHAsT MUKpockomnusi. OCOOEHHOCTH MOATOTOBKM OpPraHMYECKHUX W HEOpraHude-
CKUX 00pa3lloB: cpe3bl, IUIEHKHU ((OJIbIN), CYCIEH3UH, PEIUIUKU, MHOTOCIIOMHbBIE 00pa3iubl. Cro-
COOBI TIOBBIIIEHHSI KOHTPACTHOCTH M300paxkeHus. [Ipumepsr n3obpaxenuil. JlocCTOMHCTBA U He-
nocratku merona. Ckanupyromas (pacTpoBasi) 3JIeKTpOHHass MUKpockonus. Cxema IpoLeccos,
IpOTEKAIUX B 00pa3le MpHU ero B3aUMOICHCTBUHU C AJIEKTPOHHBIM IMy4dKoM. Pazpemaromias
CHOCOOHOCTh MUKpOCKONa. PakTOpbl, BIUAIONME HA BTOPUUHYIO SMUCCHIO 3JIEKTPOHOB. Tpedo-
BaHUs, NpenbsBisieMble K oOpasuam. [Ipumepst m3oOpaxkenwii. Paznmuus B ¢dopmupoBaHun
n300pakeHNH MPOCBEUMBAIOIUM U PACTPOBBIM MUKPOCKOIOM. JIOCTOMHCTBA M HEIOCTATKU Me-
toga. [IpenmymecTsa pacTpoBOro MUKpPOCKOIIA 110 CPABHEHUIO C IPOCBEYMBAIOIIMM. TyHHEIb-
Has cKaHupyromas Mukpockonus. [Ipupona TyHHenbHOro s¢dexra. YCTpOHCTBO U OCHOBHbBIE
XapaKTEepUCTUKU TYHHEJIBHOIO MHUKpoOckomna. J[ocToMHCTBAa M HenocTtaTku Merona. lIpumepst
n300pakeHniH. ATOMHO-CHIIOBasi MUKpocKonusi. BzaumozeiictBue aromoB 30542 1 oopasua. I1o-
teHnman Jlennapaa-/Ixonca. IlpuHimn u pexumsl pabOTHI aTOMHO-CHIJIOBOTO MHKPOCKOIA.
bnok-cxema merona. [Toaroroska oopasuos. BoamokHocTi MeToa. JIoCTOMHCTBA U HEIOCTATKU
metoxa. [Ipumepsr n300paskeHmiA.

3.3. DIneKTpOHHO-NIapaMarHuTHbIA pe3oHaHc. [lapamarnuTHeie 4dactunbl. Kiaccuueckas
teopust OIIP. MarHuTHbII MOMEHT YacTHUIbl, MPUYUHBI €r0 CYLIECTBOBAHHUS, €r0 IPOEKLHUU.
DHeprus 4acTuilbl B MarHuTHOM nojie. KBanroBas teopus DIIP. Dddekr 3eemana. Bunbl cnek-
TpoB JIIP. OcHoBHBIE napameTpsl ciekTpoB DIIP u undopmanus, KoTopyro oHu HecyT. IHTEH-
CHUBHOCTh, (hOopMa U IIUPHUHA PE30HAHCHOM JUHMU. DaKTOpP CIEKTPOCKONMUYECKOTIO pacllerlie-
Hus. KoHCTaHTBI TOHKOM U cBepXTOHKOM cTpyKTyphl. IIpumepsl cnextpoB JIIP. O6opynoBanue
s OIIP cnekrpockonuu. biok-cxema paauocnekrpomerpa. BozmoxuocT Meroaa. SaepHsiid
MarHuTHbIM pe3oHaHc. KBanroBas teopusa JAMP. Hactunsl, npuMeHsemMble B CHEKTPOCKOIUHU
SIMP. OcHoBHble nmapameTpsl criekTpoB SAMP u uHpopmanus, KOTOPYIO OHU HECyT. XUMHUe-
CKUH ciBUT. MynbTUIIIETHOCTh. KOHCTaHTa CIIMH-CIMHOBOTO B3auMojielcTBud. Ilnomanp cur-
Hana pe3oHaHca. IIpumepsr crnektpos. [loaroroBka oGpasumoB. Buasr SAMP-cnekTpockonum.
biok-cxema SAIMP-cniektpomerpa. Bo3moxkHOCTH MeTOA.

3.4. KonebarenpHas crekrpockonusa. KomOuHanmonHoe paccesHue cpera. [IpuHUIMOBI U
BO3MOXKHOCTH MeTofia, o0opynoBanue. CTOKCOBa U aHUCTOKcOBa obsacTi. KBaHTOBas U kinaccu-
YyecKash TPAKTOBKa KOMOMHALIMOHHOTO PacCestHUsA. XapaKTepPUCTUKU JUHUN — IOJIOKEHHE, LIH-
puHa, nossgpuzanus. TpyIHOCTH IKCIEPUMEHTA, BIUSHUE JIIOMUHECHIEHIIUN BEIECTB. TUIIBI KO-
neGaHuil — CUMMETpUYHOE, aHTUCUMMETPUYHOE U TOJHOCUMMETPUYHOE, BaJIEHTHOE U Jedop-
ManuoHHoe. BeipoxxaeHHble konebanud. [lonHoe konebartenbHoe mpezctasieHue. [Ipumense-
MBI€ JIa3epbl U T€OMETPUH paccesHus. PDOHOHBI, MATHOHBI U MOJIIPUTOHBI. BHEIHNE U BHYTpEH-
HUE KoJiebaHus, TPYNIUPOBKU B kpuctamiax. bozonnsiii nuk. Mccnenosanue ¢ nomouipto KPC
noauMopdusma, (HhazoBBIX NEPexXoa0B, KpUCTALIM3aIUd aMopHBIX Ted. CHeKTpOCKONHUs HH-
dpakpacnoro noromieHuss. Cesa3p cnektpoB UK mormomenuss u KPC. Axtuasie B UK u KP
muann. [ToaroroBka o6pasznos ans KP u UK. UK-Oypre ciekTpockomnus.

3.5. JIroMuHECIIEHTHAs ONTHYECKAas CIEKTPOCKOMHSI.

CHexTpbl TIOMUHECIEHIIMA. MeEXaHU3Mbl JIIOMUHECIIEHIIMUA. XapaKTEPUCTUKHU CIIEKTPOB —
mupuHa JUHUNH. OIHOPOJHOE W HEOJHOPOJHOE YIIMPEHWE CHEKTPaIbHBIX JIMHUHA. Dddext
HITapka. CeueHnne JTIOMUHECLIEHIINH, ceUeHUEe ycuaeHus. Y paBHeHue dyxroayspa — JlanenOyp-
ra. Kunermka mrommuecueHnmu. lIperncraBieHne KMHETHYECKMX 3aBHUCHMOCTeH. PacueTrHoe
BpeMs JKU3HU BO30YXJIEHHOTO COCTOSHUS. BiMsHUE HAa KMHETHKY MPOLIECCOB MOTJIOIIEHUS U3
BO30Y>KIEHHOTO COCTOSIHUS, al-KOHBEPCHH, KpOcCC-perakcaluyu, KoorepaTuBHOro (eodunos-
ckoro mporecca. CenektuBHas crekTpockonus. CHeKTpbl BO30YXKIEHHUS JTIOMHHECHCHIINU.
Cnextpsl oTpakenus. CiekTpbl GoTonpoBoauMOCcTH. CIEKTPO(IIFOOPUMETPHI.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHEBIX B akanem.
Bunsl yueOHoI paboThI eAMHMLIAX qacax
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OO0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
AYIUTOPHBbIE 3aHATHUS: 1 36
Jlexumu (Jlek) - -
[Tpaktuueckue 3ansatus (I13) 1 36
JlaGopaTopus - -
CamocrositesabHas padora (CP): 15 o4
Kypcosast pabota 0,5 18
Pedepar - -
CamocTosiTeIbHOE U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI 1 36
Buja xoHTpoJisi: 3a4er / 3k3aMeH 0,5 18
3aver ¢
OLICHKOM

B 3aueTHBIX

B actponom.

Bunpl yue6HOI paboThl eJUHUIIAX gacax
O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 81
AyIUTOpPHBbIE 3aHATHS: 1 27
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1 27
JlabopaTopus - -
CamocrositesbHas padora (CP): 15 40,5
Kypcosast pabora 0,5 13,5
Pedepar - -
CaMoCTOsATEIbHOE U3YYCHHUE Pa3/IeNIOB TUCIUIUIHHBI 1 27
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,5 13,5
3ader ¢
OLIEHK O

AHHOTaNus padoyeil NPOrpaMmbl AUCHUILIHHbBI
«IKOJIOTHYECKHE ACHEKTHI COBPEMEHHOI0 NNPOU3BOACTBA MATEPHATIOB H KOMIIOHCHTOB

MHUKPO- 1 HAHOIJICKTPOHUKW

(51.B.OJ1.8)

1. Henun aucuuminHbl — 00y4eHHEe aCIUPAHTOB 3HAHUSM, YMEHHUSIM U HaBbIKAM UCIIOJIb-
30BaHUs MH(OPMAIIK O 3KOJOTMUYECKUX MPOoOIeMax MPOU3BOJCTBA MaTEPUAIOB U KOMITIOHEHTOB
MHUKpO- ¥ HaHODJIEKTPOHUKH (POPMHUPOBAHHE U COBEPIIEHCTBOBAHUE KOMILJIEKCHOTO KOJIOrHYe-
CKOT'0 CO3HaHUS, MOHUMAaHUs (PYHKIIMOHUPOBAHMS NMPUPOJHBIX CHUCTEM, OTBETCTBEHHOTO OTHO-
HIEHUSI K IPUPOJIE, PAllHOHATIBHOTO IPUPOIONOIL30BAaHUS M COXPAHEHHS IIPUPOTHBIX PECYPCOB.

2.B PE3YIbTAaTC U3YUCHUA JUCHUIIJIMHBI CTYACHT MaruCcTpaTrypbl JOJKCH:

3name:

— OCHOBHBIC ITPUHIIUIIBI, TIOHATUA U 3dKOHBI 9KOJIOTUH,; CTPOCHUC U CBOMCTBa 6I/IOC(I)C-
PbI, IPU3HAKU JKMBOM MaTCpHru, SKOJIOTMYCCKUC 0COOEHHOCTH OCHOBHEIX CHCTEMa-

THYECKUX TPYII OPraHU3MOB;

— [pUBUJIA PAITUOHATIBHOT'O IMPUPOAOIIOJIb30BaHUsA, BUAbBI U CTCIICHB BO3JCHUCTBUS Ye-
JIOBCKA Ha mpuponay, ri00abHbIE U PETrUOHAJIbHBIC DKOJIOTMYCCKHUEC HpO6HeMBI, Ma-

JJOOTXOOHBIC U 6630TXO)1HBI€ TCXHOJIOTHH,

— OCHOBHBIC MPUHIUIIBI, TTOHATUS 3SKOJIOTHU TCXHOC(bCpBI, BOIIPOCHI HH)KCHGpHOfI

HKOJIOTUH U B3aUMOJICHCTBHUS YeTIOBEKa U TEXHOC(EPHI;

—  3JKOJIOTHYECKHUEC HpO6J’I€MBI IMPONU3BOJACTBA U TECXHOJOIMH KOMIIOHCHTOB MHKPO- U

HaHODJICKTPOHUKH.
Ymems:
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— TPUMEHATH HKOJOTHYECKUE 3HAHMS JUISl TO3HAHHS CTPYKTYpBI, 3aKOHOMEPHOCTEH
pa3sBUTHS U yCTOWYMBOCTH ITPOU3BO/ICTBA MATEPUAIOB HAHOAJIEKTPOHUKH;

— TPUMEHATH HKOJOTHYECKUE 3HAHMS JUIS TO3HAHHS CTPYKTYPBI, 3aKOHOMEPHOCTEH
Pa3BUTHS U yCTOWYMBOCTH MTPOU3BOICTBA KOMITIOHEHTOB MUKPOAJICKTPOHHKH;

— OLCHMBATh B IIEPBOM MPUOIMKEHUU HKOJOTMYECKUE PUCKH, BO3HUKAIOLIUE IPH
IIPOU3BOJICTBE COBPEMEHHBIX MATEpPHAJIOB U KOMIIOHEHTOB MHUKpPO- U HAHOBJIEKTPO-
HUKU;

— TIPUMEHATh SKOJIOTMYECKHE 3aKOHbI B KOHKPETHBIX OOJIACTSX HAYKH U TEXHHKH,
obecrieunBasi IIPU TOM OXpPaHy OKpYKAIOLIeH Cpebl U palMOHAIbHOE IPUPOAO-
MOJIb30BaHKE

Braoemy:
— HaBBIKAMH JKOJIOTUYECKOT0 MOHHTOPUHTA MPOU3BOJCTBA MATEPUAIOB M KOMIOHEHTOB MHK-
PO ¥ HAHOZJIEKTPOHUKH;
— HaBbIKAMM OLICHKH BJIMSHHSI NIPOU3BOACTBEHHBIX (DAKTOPOB HA YeJOBEKA U OKPYKAIOIIYIO
cpeny.
JucuuruimHa Harenena Ha gopmupoBanue crneayromux kommerenmmid: OIIK-2, OK-4,
OIIK-4, TIK-1, I1K-2, TTK-3.
3. Kparkoe coaep:xanue TuCUHINJIHHBI:

OKOJIOrUs — 3TO HayKa, U3y4arollasi B3auMOACHCTBUE KUBBIX OPIraHU3MOB MEXy cOo00M
U C OKpyxaromien cpeoil. OObeKTaMM U3YUEHUS IKOJIOTOB SIBISIOTCS HONYAAYUU OPSAHUIMOS,
ouoyenosvl, sxocucmemul, buocgepa. Ilox bmocdepoii MOHUMAECTCS 00JIACTh AKTHBHOM KU3HH,
OXBaTBIBAIOIIAS HIDKHIOIO YacTh aTMoc(epy, BCIO THAPOc(epy M BEPXHIOI YacCTh JTUTOCQEPHI.
B 6unocdepe xuBble opraHu3Mbl (KMBOE BEIIECTBO) U CpeAa UX OOMTAHUS TECHO B3aUMOJEH-
CTBYIOT MEX]ly co00i, 00pa3ys LIEJTOCTHYI0 JUHAMUYECKYIO CUCTEMY — INI00AJIbHYIO SKOCUCTE-
My.

B npouecce cBoel MPOU3BOICTBEHHON JIEATEIBHOCTH YEJIOBEK OKa3bIBAECT HENPEPBIBHOE
U BCE BO3pacTalolllee BO3JEHCTBHE HAa OKPYXKAIOIIYI0 €ro Cpely OOMTaHUs, pemias Mpu 3TOM
JIBE OCHOBHBIC 331a4H:

® o0ecrneynBaeT CBOU NOTPEOHOCTH B SHEPIUH, MHUIIE, BOJIE U BO3IAYXE;
® U30JIMPYETCS OT HETaTUBHBIX BO3/ICHCTBHIA, KAK CO CTOPOHBI CPEbl OOUTAHMUSI, TaK U
ce0e MmoI00HBIX.

Ha mpotsokeHnn 1IMTensHOTO BpEMEHHU cpeia OOMTaHUs YeJIOBeKa MEIJICHHO M3MEHsIa
cBOM 00MMK (Mcue3anu BbIpyOJIEHHBIE Jieca, TePSIIN MI0JOPO/He MaXOTHbIE 3eMJIM, BBICHIXAIN
OT HEYMEPEHHOTO BOJIOTIOTPEONICHHUS peKH, 03epa U T. 1.), HO B TOCJIEAHEE BpeMsl (HauMHas
npuMepHO ¢ cepeanHbl XX Beka) ypoBeHb TAKMX HEraTUBHBIX M3MEHEHUH CTall 0COOEHHO 3a-
METEH B CBSI3M C BO3POCIIUM YPOBHEM IHEPTOBOOPYKEHHOCTH YeJOBEKa M C POCTOM €ro IOo-
TpeGHOCTEH.

OTUM U3MEHEHHSIM BO MHOTOM CITOCOOCTBOBAIIH:
BBICOKHE TEMITbI POCTA YHCICHHOCTH HACEIEeHUs Ha 3emJIe.
KOHIIEHTpalus HaceneHus (ypoaHu3zamus);
UCTOIIIEHUE NPUPOJIHBIX PECYPCOB;
3arpsi3HEHUE OKPYKAOMIEH cpellbl OBITOBEIMH OTXOJJAMH U OTXOJaMH TIPOU3BO/ICTBA;
Mauiast 3 PEeKTUBHOCTD CEIbCKOX03IHCTBEHHOTO IPOU3BOJICTBA;

OTPOMHBIE 3aTPaThl HA TOHKY BOOPYKEHUH U TIp.
Ha coBpeMeHHOM 3Tare 4enoBeK CTOJIKHYJCS € II100aJbHBIMU SKOJIOTHYECKUMH MTpobIe-
MaMH, CPEIH KOTOPBIX K OCHOBHBIM MOYKHO OTHECTH:

® BCe BO3pacCTarollee 3arpsi3HEHUE OKPYKAIOIIEH Cpebl;
® pa3BUTHE MAPHUKOBOTO 3(PdekTa;
® pa3pylIeHHe 030HOBOTO CIIOS 3eMITH
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W Bce ke B CBSI3M C COBPEMEHHBIM YPOBHEM Pa3BUTHUS MPOU3BOAUTENIbHBIX CHII, YDOBHEM pa3-
BUTHUS HayKU BO3HUKAET peajbHas BOZMOXXHOCTh HAYYHO OOOCHOBAaHHOTO IMPHPOAOMNOJIB30Ba-
HUSL.

BozneiicTBue yenoBeka Ha MPUPOY HA3BIBAIOT aAHMPONO2EHHbIM. AHTPOIIOTEHHOE BO3-
JIEMCTBUE HA MPHUPOJY, OKPYKAIOUIYI0 CPEly 3aKaHYMBAETCS TOUYCYHBIMH, JIOKAIbHBIMUA HIIU
NI00aNbHBIME €€ M3MEHEHUSMU. DTH HU3MEHEHHS MOTYT paccMaTpHUBaThCs Kak 0Opa3oBaHUE
MEPBUYHBIX U BTOPUYHBIX OTX0JI0B. AHTPOIIOTE€HHBIE 3arpSA3HEHUS JEISATCS Ha!

1) marepuanbHble (MEXaHUYECKUE, XUMUUIECKHUE, OHOTOTHUECKHE);

2)  ¢usmueckue (JHEPreTHUECKHE).

K marepuanbHbIM 3arpsA3HEHUSIM OTHOCAT JIFOObIE BUBI 3arpsA3HEHUN, UMEIOLUX Belle-
CTBEHHOE CTPOEHHE. DTO METAININYECKUE IPEIMETHI, IJIACTUKOBBIE OTXO/bI, BETOIIb, XUMHYE-
CKHUE BEIECTBA, OMOJIOTNYECKUE areHThI.

XUMHUECKOE 3arps3HEHUE Cpebl IpU 3TOM (HOpMUpYETCsl B pe3yiabTaTe U3MEHEHHUS ee
€CTECTBEHHBIX XMMUYECKUX CBOICTB B pe3ysbTaTe cOpoca B 3Ty Cpely XMMHUYECKHUX BEIIECTB,
HE CBOICTBEHHBIX €l WJIM B KOHLIEHTPALMIX MPEBBILIAIOMUX IPUPOJHBIN €CTECTBEHHBINH (OH.
OCHOBHbBIE UCTOYHUKU XUMHUYECKOT0 3arps3HEHNS — IPOMBIIIIEHHOCTh, TPAHCIIOPT U CEJIbCKOE
XO034UCTBO.

@u3nyeckue 3arpsi3HEHUs NMPeACTaBICHbl TEIJIOBBIM M CBETOBBIM M3JIy4€HHEM, IOBBI-
IIEHHBIM YPOBHEM IIIyMa, paJHalliy, JIE€KTPOMAarHUTHOTO H3JIy4eHHs.

HopmartuBHO-TexHIUECKAs JOKYMEHTAIUS

Ora TOKyMEHTalus M0 OXpaHe OKpY)KarolLlel cpelbl BKIoYaeT (enepanbHble, peciyo-
JUKAHCKWE, MECTHhIE caHuTapHble mpaBuia U HopMbl (CanlluH) MunucrepcTBa 31paBooxpa-
HeHus Poccun, ctpourensubie HopMbl 1 npaBwia (CHull) Komurera no ctpourensHoil, apxu-
TEKTYpHOH M ®WInIHONW nonutuke PO, cucremy cranaaptos "OxpaHa npupojsl", TOKYMEHTbI
MunucrepcTBa NpUPOIHBIX pecypcoB PD, rocynapcTBEHHOro KOMHUTETa II0 OXpaHE OKpyXKa-
foleil cpensl, PenepanbHON cayx0bl Poccun Mo ruipoMeTeoposiorui 1 MOHUTOPUHTY OKpY-
JKaroLIEN Cpelbl.

CaHuTapHble HOPMbI yCTAHaBIUBAIOT INpeAeabHO-aonmycTuMble KoHueHTpauuu (IT1K)
3arpsA3HSIOIMX BEIECTB B aTMOC(EPHOM BO3JyXe M BOJIE, a TaKXKe NpeesbHble YPOBHU (pU3u-
YECKUX BO3JIEUCTBUI Ha OKPYXKAIOUIYIO CpeNy.

CrpoutenbHble HOPMBI U NpaBUia PEMNIAMEHTUPYIOT CTPOUTENBCTBO M IKCIUIyaTallUIO COOPY-
YKEHUI pa3IMyHOro Ha3HAYEHMsI C YYETOM PallMOHaJIbHOTO MCHOJIb30BaHUS MIPUPOAHBIX PECyp-
COB M OXpaHBbI IPUPOJIBI.

Cucmema cmanoapmos "Oxpana npupoowvl” SBISETCS YaCTbIO TOCYIAPCTBEHHOW CHUCTEMBI
cTa”zapTuzanuu, ee Homep — 17. Ona coctout u3 10 B3aMMOCBSI3aHHBIX KOMIUIEKCOB CTaHAAP-
TOB, UMEIOIINX CJIEIYIOIINE KOJOBbIEe Ha3BaHUs: () — OpraHU3allMOHHO—METOINYECKUE CTaH ap-
ToI; 1 — Tuapocdepa; 2 — atmocdepa; 3 — 6uosornyeckue pecypesl; 4 — mouBsl; 5 — 3eMiu; 6 —
dnopa; 7 — dbayna; 8 — nanamadTer; 9 — Hempa.

DKono2uyeckull MOHUMOpUHe — OPraHW30BaHHAsI CUCTeMa HaOJIIOJICHHUH 32 COCTOSIHUEM
HKOJIOTMYECKUX CHUCTEM, IPUPOJIHBIX KOMILJIEKCOB, 32 JMHAMUKON 3aI1acOB MOJIE3HBIX HCKOIae-
MBIX, BOJHBIX, 3€MEJIbHBIX U PACTUTENIBHBIX PECYPCOB. B cHUCTEME MOHMTOpPHHIA pa3InyarOT
TPH YPOBHS: 9Kon02UYeCcKUll, buocghepuulii, u canumapro-moxcudeckuil. 1{enpio s3Konoruyecko-
IO MOHUTOPHHTA SBJISIETCS 00eCIeUeHUe CUCTEMBbI YIIPaBJIEHUs IPUPOIOOXPAHHOM JesaTenbHO-
CTBIO CBOEBPEMEHHOM U JJOCTOBEPHOM MH(MOpMAIUEH, TTO3BOJISIIOIIEH:

® OICHUTH COCTOSTHME 3KOCHUCTEM, CPCAbI oOouTaHus YCIOBCKaA,
® ONpeacinuTh NPUYHNHBI H3MCHCHUS UX HOK%aTeHefI;
® yKas3aTh MCPHI 110 UCIIPABJICHUIO HETaTHBHBIX CHTyaHHﬁ;

®  BBINOJHUTH IPOrHO3 U3MEHEHHUS COCTOSTHUSI 00bEKTa HAOII0ICHUSI.

KOHTpOJIb MPOMBINIUIEHHBIX BBIOPOCOB CBOJHUTCS K OMPEAETICHUIO UX (pakTH4YecKoi Be-
JUYUHBI U COTIOCTABIICHUIO €€ ¢ BETMYMHON MpeaebHO qomycTUMBIX BeIOpocoB (IT/IB), koTo-
poie onpenenensl [[OCTom 17.2.3.02-78. TIopsiok KOHTPOJIs BEIOPOCOB pa3paldaThIBAIOT CaMH
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npeanpustus. O0cienoBaHNe MPOU3BOIAAT B MEpUOA paboThl 000pynoBaHMUS HA €ro pabouem
peKUMe WIK B IIEPUOJI MAKCUMAIbHOTO BblOpoca BpenHbix BeuiectB.Hopmarusel I1/IB ans 3a-
IIUTHI aTMOC(EPHI N3TI0KEHBI B padoTe [1]

DKo3auumnsle MexHoI02UU U MEeXHUKA

HeoOxonuMocTh M3MEHEHUS! IPUOPUTETOB BO B3aUMOJIECHCTBUU YEJIOBEKA C IPUPOJIOI
CTaHOBUTCA Bce Oojiee 04eBMIHOW. B wacTHOCTH, IpeANpUHUMAIOTCS MEphI 110 BHEAPEHUIO B
IIPOU3BOJICTBEHHYIO JIEATEIBHOCTh TaKUX TEXHOJOTUN M TEXHUYECKUX CPEACTB, KOTOPBIE OKa-
3bIBAIOT MUHHMMAJIbHOE BO3/ICHCTBHE HAa OKPYXKAIOLLYIO Cpely U B TO ke BpeMs 00JalaloT MaK-
CUMaJIbHON 3((PEKTUBHOCTHIO. DKOJIOTU3AIMS POU3BOJCTBA, TAKUM 00pa3oM, O3HAYAET MpH-
CHOCOOJIEHUE TEXHOJIOTUH K CIOKUBIIUMCS PUPOIHBIM YCIOBUSIM.

OOpartaercsd BHUMaHUE HA HEYKJIOHHOE CTPEMIIEHHE JIEKTPOHHON NPOMBIIIIEHHOCTH K
9KOJIOTU3ALUH IIPOU3BOJCTBEHHBIX IIPOLIECCOB, KOTOPAs 3aKJIFOYAETCS C OJIHOM CTOPOHBI B 9KO-
HOMHOM PacXo0/I0BaHHH MaTEpUAIIOB, CTAHOBSIIUXCSA Bce Ooyiee AepUIUTHBIME, a C IPYroil — B
YMEHBIICHUN KOJMYECTBA BEIOPOCOB B OKPY’KAIOLIYIO IPUPOJHYIO CPEAY C LIENbIO €€ 3alUTHI.

3amuTa OKpy Karoleil NpupoJHON Cpeibl ABISETCS LENIbI0 MPU CO3JIaHUHU U HCIIOJIB30-
BAaHUM TEXHUUYECKUX CPEJICTB OUYMCTKH TEXHOJIOIMYECKHX BBHIOPOCOB B aTMocdepy, ruapochepy
u mutocdepy. [TomoOHBIe cpeacTBa MO3BOISIOT HE TOJBKO YMEHBIINTH HArPY3Ky Ha OKpYXkKa-
IOLIYI0 Cpely, HO U IOBTOPHO HCHOJb30BATh MPOAYKTHI YJIABIMBAHUSA B MPOM3BOJCTBEHHBIX
nporeccax.

Bpeonuie ¢hakmopul npouzeoocmea mamepuanog u KOMNOHEHMOE HAHOIIEKMPOHUKU
XuMHYECKUE MPOU3BOACTBEHHbIE (PAKTOPHI MTOAPA3ALIAIOTCS: a) IO XapaKTepy BO3IEHCTBUS Ha
4eJI0BeKa; 0) 0 MyTH MPOHUKHOBEHUSI B OPIaHU3M.

BosnelictBue, oka3piBaeMoe BEIIECTBOM Ha 4enoBeka, MoxkeT ObiTh (I'OCT 12.0.003-
74):

® TOKCHYECKHM, BBI3BIBAIOIIMM OTpPABJIEHUE OpraHU3Ma U COINPOBOXKIAIOIIMMCS
TOLTHOTOW, PBOTOH, HapylIeHHeM paboThl BHYTPEHHUX OPraHOB U CHCTEM OpPraHM3Ma, BBICHI-
NaHUSMU Ha KOXeE U T.I1.;

® pa3apaXKaroUIUM, KOTJa MPOUCXOTUT pa3ApakeHHe JIbIXaTeIbHOTO TPAKTa U CIH3U-
CTBIX 000JIOYEK;

L4 CeHCI/I6I/IHI/I3I/Ipy10H_[I/IM, MOBBIIAKOIIINUM YYBCTBUTCIIBHOCTL OpraHu3Ma K BO3AEH-
CTBHUIO HCKOTOPBIX BEUICCTB — aJIJICPTCHOB;

® KaHIIEPOTE€HHBIM, CIOCOOCTBYIOIIMM BO3HHKHOBEHUIO KaHIIEPOT€HHBIX 3a00seBa-
HUMH;

® MyTareHHbIM, IPUBOJIAIIUM K U3MEHEHHUIO HACIEACTBEHHOCTH;

® [IOpaXaIUIMM PENPOAYKTUBHYIO () YHKIUIO.
Pecenepayus u ymunuzayus omxo006 npouzeo0cmea 21eKmpOHHOU MeXHUKU

DKonocuueckue npobaemvl Ymuauzayuy ompabomanHou 31eKmpoHHOU mexHuku Y Tu-
Ju3anus OTpadoTaBIIeH CBOM CPOK AJIEKTPOHHOW TEXHUKH BCKOPE MOXKET CTaTh CEPhEHOUN
IKOJIOTHYECKOH mpooOsieMoit. Cpok CIyObl KOMITHIOTEPOB, HAIIPUMEP, HEBETUK: KaK MPaBUIIO,
OH HE MPEBBILIAET ABYX-TPEX JIET.

Y'-H/ITI)IBafl, CKOJIb BCJIMKO KOJHMYCCTBO OJKCILUITYaTHPYEMBIX B MHPE KOMIIBIOTCPOB, B
Onmvkaiiye ropl YTUIH3aIus oTpaboTaBIIell cBOE KOMIBIOTEPHOW TEXHUKHU MOTPeOyeT pas-
pabOTKH COOTBETCTBYIOIIMX TEXHOJOTHIl MO MX YTHJIM3AllMU U COOTBETCTBYIOIIEH HHGpa-
CTPYKTYpHI NepepadaThIBAIOIINX MPEATPUSTHH.

PaccmoTpeHHbIe HKOJIOTHYECKHE TPOOJIEMBI U ITyTH WX PEUIeHHs MPEACTaBISIOT co00it
YACTHBIM BOMPOC KOTOPBIH JOJKEH peIaTbcs KOMIUIEKCHO C BOMpPOCaMH oOecrieueHus 0e3-
OMACHOCTH IpU paboTe ¢ TOKCHYHBIMU CpellaMu U BemlecTBaMu. HeoOxoaumo ocyliecTBiIsSTh
MCPBI KOHTPOJIA 3a COGJHOI[GHI/IG TEeXHOJIOTHUECKOHU JAUCHUTIUIMHBI ITPU MPOBCACHUHN MPOLCCCOB
MOJIy4EHUSI MaTEPUAJIOB U KOMIIOHEHTOB JUIsI MUKPO- ¥ HAHOAJIEKTPOHHUKH.
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4.00beM yueOHOH THCHHUILINHBI

B 3auernHbix | B akanmem.

Bunpl yue6HOM paboTh eIMHNIaX gacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1 36
Jlexuunu (Jlek) - -
[Tpaxtrueckue 3ansatus (I113) 1 36
Jlaboparopust - -
CamocrositesbHas padora (CP): 2 72
Kypcogas pabora - -
Pedepar - -
CamocTosTeNbHOE U3YYCHHUE Pa3/IeNIOB JUCIUTUTHHEI 2 72
Buj koHTpoOJISi: 3a4eT / IK3aMeH - 3auer

B 3auetHbix | B acTpoHoMm.

Bunpl yaeOHOI paboThI eIMHUIIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
AyAUTOpHBbIE 3aHATHS: 1 27
Jlexuuu (Jlek) - -
[IpakTuueckue 3ansatus (113) 1 27
JlabGopaTopus - -
CamocrositeabHas padora (CP): 2 54
KypcoBas pabota - -
Pedepar - -
CamocTosITeIbHOE U3YUYCHHE PA3/IeTIOB TUCIIUTLIMHBI 2 54
Bupa koHTpoOJISi: 3a4eT / IK3aMeH - 3ager

AHHOTanus padoveil NPOrpaMmbl AU CHUNIIHHBI
«Kpucramuioxummuyeckue 0CO0eHHOCTH KOHCTPYUPOBAHUS COBPEMEHHbIX MAaTEPUAJIOB U
YCTPOMCTB (POTOHMKHU, HAHO- U MUKPOJICKTPOHKH

(F1.B.0/1.9)

1. Hean pucnunianebl — «KpucTanioxumMudyeckue 0CO0CHHOCTH KOHCTPYHPOBAHUSA
COBPEeMEHHBbIX MAaTEePHUAJIOB U YCTPOCTB (JOTOHUKHU, HAHO- U MHUKPOIJIEKTPOHKH» — 00y4e-
HHUE acHHMpPAHTOB 3HAHMAM, YMEHMSIM M HaBbIKaM HCIOJb30BaHUS MH(OpMAIMK MPOU3BOJICTBA
MaTepuajoB U KOMIOHEHTOB MUKpPO- M HAaHO3JIEKTPOHUKU (POpMHpOBaHME M COBEPIIEHCTBOBA-
HUE KOMIUJIEKCHOTO MOJX0/1a K 0OCOOEHHOCTSIM KOHCTPYMPOBAHUS COBPEMEHHBIX MaTepHalIOB U
YCTPOMCTB COBPEMEHHBIX MAaTEPHUATIOB U YCTPOUCTB (POTOHUKH, HAHO- U MUKPOIJIEKTPOHKH.

2. B pesyabTare n3y4eHusi AMCHUUILIMHBI ACHUPAHT J0JIAKEH MOJY4YUTh HIMPOKOE
IIPE/ICTABIICHUE O JUHAMUKE PAa3BUTHUSI YPOBHS KOHCTPYMPOBAHMS COBPEMEHHBIX MAaTEPHAIIOB U
YCTPOMCTB (POTOHUKHU, HAHO- U MUKPOIJIEKTPOHKH, O CO3/ITaHMH HOBBIX TEXHOJOTHUECKUX METO-
JIOB peain3aliy KOHCTPYKIIH, O CBA3U KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX PEIIEHUH CO CBOM-

CTBAMU MaTE€PUAIOB U 00OPYIOBAHUEM JIJISI KX TIOTyUYEHUSI.
3name:

— OCHOBHBIC HAIIPABJICHUA B ITPOU3BOACTBEC COBPECMCHHBIX MAaTCPUAJIOB U yCTpOfICTB q)OTO-

HUKH, HAHO- 1 MUKPOSJICKTPOHKH,

— TCOPETUUYCCKUE OCHOBBLI HAYYHBIX HaHpaBJ'IeHI/Iﬁ KOHCTPYHUPOBAaHHA COBPEMCHHBIX MaTcC-

pHAJIOB U YCTPONCTB (POTOHUKHU, HAHO- 1 MUKPOAJIEKTPOHKH;

— OCHOBHBIC IMPUHIMUIIBI METOJ0OB HCCICAOBAHUA MATCPUATIOB (1)OTOHI/IKI/I, HAaHO- U MHUKPO-

QJICKTPOHUKH;
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(GU3NIECKYI0 U XUMHUYECKYIO CYIITHOCTD IPOLIECCOB U SBJICHUHN, IPOTEKAIOLINX B MaTePH-
ajlax U yCcTpoicTBax (POTOHUKHU, HAHO- U MUKPORJIEKTPOHUKH, KaK IIPU UX HNOJIYYEHUHU TaK
U B XOJI€ IKCILTyaTaluu.

Ymemu:

— IPaBWJIBHO HCIIOJb30BaTh 3aKOHOMEPHOCTH JUIsl PeaIM3alliy MOTEHIUAIbHBIX BO3MOX-
HOCTEH MCXOHBIX KOMIIOHEHTOB M 00OPYAOBaHUS IPU MIPOSKTUPOBAHUU U CO3/IaHUU CO-
BPEMEHHBIX MaTepuanoB GOTOHUKH, HAHO- U MUKPOIJIEKTPOHUKH;

— IMPUMEHATH 3HAHUSA Ui pa3pabOTKU CTPYKTYpbl, 3aKOHOMEPHOCTEN Pa3BUTHUS U yCTONYH-
BOCTHU IPOM3BOJICTBA KOMIIOHEHTOB ()OTOHUKH HAHO- U MUKPOAJIEKTPOHHKH;

— IUIAaHUPOBATh M PEANTHU30BBIBATH MCCIIEOBAHUS MAaTEpUAIOB (DOTOHUKU U MUKPOAJIEKTPO-
HUKH, UCIIOJIb30BaTh PE3yJIbTaThl UCCIIEIOBAaHUN B MPO(ECCUOHANTBHON NeATEIbHOCTH;

— YMETb UCMOJIb30BaTh NOJYyUYEHHBIE 3HAHUS AJIs JYUIIEro YCBOCHHS CMEKHBIX JUCHUIUINH
CTeLUANIN3alMU Ha 3Tane 00y4YeHus Ui BEIOOpa ONTUMAIBHBIX TEXHOJOTHYECKUX pellie-
HUH B Oyayliel ucciaenoBaTebekoi paboTe.

Braoemy:

— uHpopManueil 0 COBpeMEHHBIX TEHAEHLMIX Pa3BUTUS CUCTEM (DOTOHMKHU, HAHO- U MHUK-
PO3JIEKTPOHUKHU [UI CO3JaHUsS MAaTepUaloB U YCTPOWCTB C YJIYULIEHHBIMH (PHU3HKO-
TEXHUYECKUMHU XapaKTePUCTUKAMU;

— HaBBIKAMU HCIIOJIB30BAHMSI 3HAaHUM O CTPYKTYpPE U CBOMCTBAX COBPEMEHHBIX MaTEpHUaJIOB
1 0COOEHHOCTSIX KOHCTPYHPOBAaHUS YCTPOMCTB ISt (OTOHUKU, MUKPO- M HAHODJIEKTPO-
HUKU B OyaylIei nccienoBaTelibckoil padore
JlucuuiuiHa HareneHa Ha ¢popmupoBanue cinenyromux komnerennuii: OK-1, OK-3, OK-

5, OK-8, IIK-1, I1K-2, TIK-3.
3. Kparkoe conep:kanue IUCHUIIUHBI:

OcHOBHBIE BHJIbI M NPUHIUNBI (D)OPMOBAHUS MATEPUATIOB U M3AEIMHA (OTOHUKU HAHO- U
MHUKPOAJIEKTPOHUKH. TEeXHOIOTUM CBOOOHOIO JINThS, U JINThs MO/ aBjieHueM. [IneHounas tex-
HOJIOTUA JIUThS. JIUThe U3 ropsyux TEPMOILIACTHUUHBIX U TEPMOPEAKTUBHBIX HUIMKepoB. [lomy-
YEeHHE MAaTEPHUAJIOB METOAOM IKCTPY3HUHU.

OcHOBHBIE IPUHIUIIBI IPECCOBAHNUS, TPEOOBAaHUS K UCXOJHBIM MaTepuaiaM KOMIIOHEHTOB
(OTOHMKHM M MHMKPO3JEKTPOHUKH,36PHOBON COCTaB, KOA(PPHUIIMEHT YINAKOBKU JOMOJHUTEIbHbIE
XapaKTEepUCTUKHU MOPOIIKOB, IPUTOTOBIEHNE (POPMOBOYHON Macchl (IIpecc-MOPOIKa).

Knaccugukaius 1 0coOEHHOCTH MPUMEHEHHUsI COBPEMEHHBIX BHUJIOB MPECCOBAHUSA: TOJTY-
CyXO€ OJHOOCHOE€ JIByXCTOpPOHHEE IIPECCOBaHHE, ropsyee IPEecCOBAHUE, THIPOCTATHUECKOE
IIPECCOBAHUE, IrOpsAYEe M30CTATUYECKOE IIPECCOBAHUE, KBA3MU30CTaTHUECKOE MPECCOBAHUE HC-
KpOBOE IJIa3MEHHOE CIIEKaHME, BIUSHUE BbIOOpa MeTo1a (POPMOBAHUS HA CTPYKTYPY U CBOMCTBA
MI0JIy4aeMOT0 U3/1ETHSI.

Hosgeiimune MeToapl KOHCTPYUPOBAHUS COBPEMEHHBIX MAaTEPHANIOB U YCTPOHCTB (POTOHU-
KM, HAHO- U MHUKPORJIEKTPOHKHU. AJTUTUBHBIE TeXHOJOrUM: 3D-neyath WiIN «aJOUTUBHOE IIPO-
U3BOJICTBOY» — MPOIIECC CO3/IaHUs LEIbHBIX TPEXMEPHBIX 00BEKTOB MPAKTHUECKHU JIFO00H reoMeT-
puueckoi popMbl Ha OCHOBE LUPPoBON Mozenu. 3D-neyaTh OCHOBaHA Ha KOHIIETILMU MOCTpOe-
HUSL 00BEKTA MOCIEI0BATEIbHO HAHOCUMBIMHU CJIOSIMHU, OTOOPaXKatOIUMU KOHTYPbI MOJIEIH.

OKCTpy3UOHHAas I1€4aTh

Croia BXOJAT Takhe METOJbl, Kak nocioiHoe HaraBnenue (FDM) u MHoroctpyiiHas me-
yats (MJM). B ocHOBE 3TOro MeTo/a JeKUT BbIIABIMBaHHE (IKCTPY3HUs) paCXOIHOT0 MaTepraa
C moceoBaTeNbHbIM (POpMHUpPOBAHUEM TOTOBOTO M3Aenus. Kak mpaBuio, pacxoJHble MaTepua-
JIBI COCTOSIT U3 TEPMOIUIACTHKOB, JIMOO KOMITIO3UTHBIX MaTepHaIOB HAa MX OCHOBE.

[1naBka, criekaHHe WM CKJIEUBAHUE

OTOT NOJIXO0J OCHOBBIBAETCS HA COEAMHEHUHU IOPOLIKOBOIO MaTepuaia B €IUHOE IIEIIOE.
dopmupoBaHuE NMPOU3BOAMUTCS pa3HbIMU crocoOamu. Hambosiee mpocTeIM sIBISIETCS CKIIEHUBa-
HUE, KaK B CJIy4ae co CTpYHHOU TpexMmepHoi nevarsto (3DP).

Texnomoruu nazepuoro crnekanus (SLS u DMLS) u mutaBku (SLM), mo3Bossitomuye co3a-
BaTh LieJIbHOMETANINYecKue aetanu. Kak u B ciiydae co CTpyHHOW TpEXMEpPHOW MeUaThlo, ITH
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YCTPOMCTBA HAHOCAT TOHKHE CJIOU MOPOIIKA, HO MaTepHall HE CKJIEUBAETCA, a CIEKAeTCs WIN
IUTAaBUTCS € MOMOIIbIO0 Jazepa. JlazepHoe cniekanue (SLS) nmpumensiercs ans paboThl Kak ¢ Jia-
CTUKOBBIMM, TaK U C METAJUIMYECKMMM IOPOILIKAMHU, XOTSI METAINIMYECKHE I'paHyJbl OOBIUHO
UMEIOT 0oJjiee JIErKOIIaBKYI0 000JI0YKY, a MOCie MevaTy JOMOJHUTENbHO CIEKalTCA B CHEIH-
anbHbIX eyax. DMLS — Bapuant SLS ycTaHoBOK ¢ 06oJiee MOIIHBIMU JIa3epaMHu, MO3BOJISIONIH-
MU CIeKaTh HETMOCPEICTBEHHO MeTallInyeckue nmopouku 6e3 no6asok. SLM-nipunteps! npeay-
CMaTPUBAIOT yXK€ HE MPOCTO CIIEKAHNE YACTHII, a UX MOJHYIO IUIaBKY, YTO MO3BOJISET CO3aBaTh
MOHOJIMTHBIE MOJIEIH, HE CTPAJAlOIINe OT OTHOCUTEIBHON XPYIKOCTH, BBI3bIBAEMOUM MOPHUCTO-
CTBIO CTPYKTYpBHI.

3D crepeonuTorpadus, nazepHas crepeosmrorpadus u FDM namunupoBanue, cpaBHH-
TEJIbHBIC TPEUMYIIECTBA U HEJOCTATKH, IPUHIHUIT padOThl M KOHCTpYKLUsA 3TuX 3D mpunTepos,
MOJIy4YeHUE HAHOCTPYKTYPUPOBAHHBIX MAaTEPHANIOB JJisl (POTOHUKHU MUKPO- U HAHOBJIEKTPOHUKH C
UX HUCII0JIb30BAHUEM.

Hogeiimne maTepuansl A U3IENUA COBPEMEHHON (POTOHMKH MHKpPO- M HaHODJIEKTPOHU-
KH.

[Tpo3paunble MONUKPUCTAIIMYECKHE MaTepHalibl. Buabpl U UCTOpUS BOSHHUKHOBEHHS MPO-
3pavyHOi KepaMUKH, OCHOBHBIC (haKTOPHI BIUSIONIAE HA MPO3PAYHOCTh KEPAMUIECKUX MaTepHua-
noB. Kpucrannoxumuyeckue 0COOEHHOCTH CTPOCHHS IPO3PAYHbIX MOTUKPUCTATITNYECKUX MaTe-
puanoB. OCHOBHBIE U MEPCIEKTUBHBIE CIIOCOOBI MOJIy4YeHUs po3pauHoil kepamuku. CyliecTBy-
IOIUE U MEePCIEKTUBHBIE 00JaCTH MPUMEHEHHUS U CPAaBHUTEIbHAS XapaKTEPUCTHKA MPO3PAYHBIX
KEepaMHYECKHX MaTepUaioB ¢ OCHOBHBIMM KOHKYPHPYIOIIMMH MaTepHajaMu - MOHOKpHCTaJUIa-
MU, CT€KJIaMHU U CTEKJIIOKPUCTAJUTMUYECKUMU MaTepUaIaMH.

Hanoanmazsr (HA). XapakTepucTuka KpUCTaJUIMYECKON CTPYKTYphl U CBOMCTBA HaHOAJ-
Ma30B.

OO6sacTi TIpUMEHEHMsI: B HACTOsILEee BpeMs JUAUPYIOT TPU OCHOBHBIX HaIlpaBIICHUS:
~ 70% ucnonszyembix HA npuxoantcs Ha ¢puHHUIIHOE onupoBaHue, ~ 25% HA ucnonb3yor B
rajgbBaHUKE U ~ 5% — B MaCJISIHBIX KOMIO3UIUAX. B Omiokaiiiiel nmepcrnekTrBe Ype3BbIYaiHO
eMKUMH o0sacTsIMH npuMeHeHuss HA MoryT craTh MpOHM3BOJCTBA MOJIMMEP-aIMa3HbIX KOMIIO-
3UIMH, KaTaau3aTOPOB C IEPEHOCOM 3apsAa U MOAUPHUIIMPOBAHHBIX OMOCTONKHUX OETOHOB.

Mertanno-anMasHble YIPOUHSIOUINE MOKPHITHS, aHTU(QPUKIUOHHBIE YIPOUYHSIOIINE CMa-
304yHble Komno3unuu ¢ HA, aHTu(puKIIMOHHBIE KOMIO3UIIMOHHBIE MaTE€PHUAIIbl, 3aPOJIBIIIN IS
BBIPALIMBaHUA aJIMa3HbIX IUICHOK: HAaHOAJIMAa3bl MCIOJIB3YIOT NPHU MOJIYYEHHH HCKYCCTBEHHBIX
CVD anma3HbIX IUIEHOK IIPU TPOU3BOJICTBE KPEMHHUEBBIX MOJIOKEK.

VYibTpagucnepcHblil HaHoaaMa3orpaguT - o0JIaCTH MPUMEHEHUs, COCTaB M CTPYKTypa
MaTrepuaia, MojydyeHue HaHoaaMmazorpa@uTHoW muxThl. CrnocoObl MOJYYeHHS HaHOAIMAa30B,
MEXaHU3M JIETOHAIMOHHOI'O CUHTE3a HAaHOAIMA30B M OCOOEHHOCTH MPOMBIIIJICHHOTO MOTy4eHUs
HaHOAJIMa30B.

Heyrnepoanbie HaHOTPYOKH U IpYrHe HAHOCTPYKTYPHI.

HcTtopust nosBieHuss 1 METOAbl (OPMUPOBAHUS HEYTJIEPOAHBIX HAaHOTPYOOK. OCHOBHBIE
METO/bI CHUHTE3a U MOP(}OJIOTUS HAHOCTPYKTYPHUPOBAHHBIX OKCHIOB IEPEXOJHBIX METAJUIOB.
(GyHKIIMOHAJIbHBIE CBOMCTBA U IPUMEHEHHE HEYTJIEPOIHBIX HAHOTPYOOK

[TpousBonHble (ymiepeHoB, kiaccuukanus, CTPYKTYpHblE OCOOCHHOCTH, CBOMCTBa WU
BO3MO)KHOE€ IIPUMEHEHHUE 3allOJIHEHHBIX (yIJIepeHoB, Qy/UIEpEHOBBIX aJTyKTOB U rerepodyie-
PEHOB.

4. O0beM yueOHOW JUCUMIIJIMHBI

B 3auetHbix | B akanmem.
Bunpr yue6HOM paboTh eIUHUIIAX gacax
O01masi Tpy/10eMKOCTh JHCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexumu (Jlek) 0,25 9
[Ipaktuueckue 3ausarus (I113) 0,75 27
JlabGopaTopus - -

47



CamocrositesbHas padora (CP): 2 72
Kypcogas pabora - -
Pedepar - -
CamocTosiTeIbHOE U3YUYCHHE Pa3IeTIOB JUCIIUILIMHbI 1 36
Buja xouTpoJisi: 3a4er / 3k3aMeH 1 36
JK3aMeH

B 3aueTHEBIX

B actponom.

Bunsr yae6HoI paboTh €IUHUIAX Jacax
OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4e0HOMY ILJIAHY 3 81
AyIMTOpHBIE 3aAHATHS: 1 27
Jlexumu (Jlek) 0,25 6,75
[Tpaktuyeckue 3ansatus (I13) 0,75 20,25
JlabGopaTopus - -
CamocrositeabHas padora (CP): 2 54
Kypcogas pabora - -
Pedepar - -
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 1 27
Bua koHTpoJIA: 3aueT / IK3aMeH 1 27

JK3aMeH

4.4.3. [IncuMnJuHbI 10 BLIOOPY

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUNIIHHBI

«CoBpeMeHHBIC MeTOAbI M 000pPYAOBAHME /ISl IPOU3BOACTBA

rerepo(asHbIX NJIIECHOYHBIX CTPYKTYP»

(51.B.JIB.1.2)

1. Heaun AuCHMIUIMHBI — OOy4YeHHE CTYJEHTOB MarucTparypbl 3HaHHUSIM, YMEHUSIM U
HaBBIKaM MCIIOJIb30BaHMs MH(OpMAIMK 0 MeTo/1aX U 000pYyJI0BaHUU Ui IPOU3BOJCTBA FETEPO-

(a3HBIX IUIEHOYHBIX CTPYKTYP Ui IPUOOPOB AIIEKTPOHUKH.

2.B PE3YIbTaTC U3YUCHUA JUCHUIIJIMHBI MAruCTp JOJIKCH:

3nams:

- KHaCCH(bHKaHHH MCTOHOB IMOJIYYCHHS IUICHOK B TCXHOJOTUAX reTepocba3HHx TIJICHOYHBIX

CTPYKTYp JIA HpI/I60p0B 9JICKTPOHUKHMU.

—  Knaccudukaruss o6opynoBanusi i TOJYYEHHs] TUICHOK B TEXHOJOTHAX TreTepodasHbIx

MJICHOYHBIX CTPYKTYP ISl IPUOOPOB SIEKTPOHUKH.

- OCHOBHBIC 3TaIlbI MPOCKTUPOBAHUA HpI/I60p0B OJICKTPOHUKHU Ha OCHOBC FGTCPO(I)EBHLIX IIc-

HOYHBIX CTPYKTYP.

- TexHomoru4yeckue u 9KCINTYaTallUOHHLIC TpC6OBaHI/I}I K O60pyILOBaHI/IIO AJid TpOU3BOJICTBA

rerepoazHbIX MICHOYHBIX CTPYKTYP.

—  @axTophl, ONpENENSIONINEe TEXHOJOTUYECKHE MOTEpPH MPU TMPOU3BOJACTBE TreTepodazHbIX

MJICHOYHBIX CTPYKTYP ISl PUOOPOB JIEKTPOHUKH.
Ymems:

—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTUYECKOMY OOOpPYIOBAHUIO JUIsl TIOJMyYEHUS TeTe-

po(a3HBIX TIEHOYHBIX CTPYKTYP JJIsI IPUOOPOB JIEKTPOHUKH.
OcymecTBISATh BBIOOP METOJOB M OOOPYIOBAaHMS ISl TIPOU3BOJCTBA reTepoda3HbIX Iie-
HOYHBIX CTPYKTYp AJIst IPUOOPOB DIEKTPOHUKH.
CocTaBisTh KOMITOHEHTHI TEXHOJIOTHYECKOW IOKYMEHTAIIUU C YIETOM COBPEMEHHBIX OTeUE-
ctBeHHBIX (OCT, 'OCT) u 3apyoexnbix ctanaaptoB (SEMI).

Braoems:
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— HMudopmarueil 0 COBpEMEHHBIX M MEPCHEKTUBHBIX METOJAaX MOJTYYEHHUs IJICHOK AJsS pas-
JIMYHBIX TPUOOPOB AIEKTPOHUKH.
—  Hudopmarnueii mo MeToaM KOHTPOJIS MTAPAMETPOB TNICHOYHBIX CTPYKTYP
JucuuminHa HareneHa Ha popmupoBanue cienyromux komnerenmumii: OK-3, OK-5, TIK-
1, ITIK-2, TTK-3.
3. KpaTkoe coep:kaHue JMCHUIINHBI:

Knaccudukanus MeTonoB MoiydeHHs reTepodasHbIX IUIEHOYHBIX CTPYKTYp Ha OCHOBE
aMOP(HBIX, TOIUKPUCTAIUINIECKUX, MOHOKPHCTAITMYECKUX U SMUTAKCHATIbHBIX TJICHOK.

BakyyMHbIe METO/bI TOJTYyYEHUS TOHKUX IUIEHOK. TeXHOIOruM BAKyyMHOI'O TEPMUYECKOTO
pacnbuieHusd. IIpsmoe n KocBeHHOE pe3ucTuBHOE Ucnapenne. KoncTpykuuu ucnapurenein. Tpe-
OoBaHMS K MaTepuaiaM HCIapUTeledl U KOHTEHHEPOB. DJIEKTPOHHO-IY4YE€BOE pAacCIbUICHHUE.
JmmaHopokycHbie mymku. [Tymku Ilupca. TexHonmorun MumeHe i 3JEKTPOHHO-ITY4eBOTO
pacnbuieHus. MHaykinuonHoe pacnbuieHne. KoHCTpyKTUBHBIE 0COOEHHOCTH U 00JIaCTh MpHUMe-
Henwus. JlazepHoe ucnapenue. XapakTepucTHKa YCTAHOBOK U TpeOOBaHUS K 000PYI0BaHHIO

TexHomorust pacublIEHUsT MAaTEPUATIOB MOJ IEWCTBUEM HEUTPAIbHBIX M 3apSKEHHBIX 4Ya-
ctull. PaBHOBecHass M HEpaBHOBECHAs, BBICOKO- W HHU3KOTEMIEpaTypHas Inia3ma. Boubr-
aMIlepHasl XapakTEePUCTHKA pa3psAaoB. TeXHOJIOrus IUOAHOrO, TPUOAHOTO M MAarHeTPOHHOTO
pacnbuieHus. MarHeTpoHsl MOCTOSTHHOTO ToKa 1 BU MarneTpoHsl. MIOHHO-IITa3MEHHOE pacIIbl-
neHue. PeakTMBHOE MOHHO-TIJIa3MEHHOE pacnbuieHue. oHHO-I1yueBoe pacibuieHue. PeaktuBHoe
MOHHO-JIy4€BOE paciblUIeHHE. TEeXHOIOTMHA MUILIEHEN JUIsl MOHHOIO U IIJJA3MEHHOI'O PaCIIbUICHHUS.

TexHonoruss XUMUYECKOTO PA3IOKEeHHs Mapa. BeIOOp TEXHOIOTMYECKUX MATEpUAIOB U
KOHCTPYKTUBHBIE OCOOEHHOCTH DPA3JIMYHBIX BapUaHTOB MeTOAA. TeXHONOrus OMHAPHBIX CYJb-
(GUIHBIX MOIYIPOBOJIHUKOB. Y CIOBHUS MOJIYUYEHHUS MOJIU- 1 MOHOKPUCTANIMYECKUX CTPYKTYP.

TexHOJIOTHUs XUMHYECKOT0 Pa3JIOKEHUS I1apa IPH MOHWKEHHBIX TEMIIEpaType U JaBICHUN.
Homenknarypa cinoeB, nosydaemslx 1o texHonaoruu LT-LPCVD. TexHonorus OKCUAHBIX CIOEB
JUIsl HAHOPA3MEPHBIX CTPYKTYD.

TexHOIOrUs XUMHUYECKOTO Pa3JIoKEHUS METaUIOPTaHUYECKUX COEIUHEHUN B BAaKyyMe.
HomeHnknarypa MeTauiopraHM4ecKuX COCIMHEHNUN, UCIIOIb3YEMBIX IS ITOJYYEHHUsI CIIOEB METO-
JIOM pa3JIoKeHUsl MeTaJulopraHuyeckux coenuHeHuil B Bakyyme (MOCVD). KoHcTpykTuBHBIE
O0COOEHHOCTH BAaKyyMHOTO OOOpYIOBaHHUS JUIsi MHOTOCJIONMHBIX T€TEPOCTPYKTYp, MOJy4aeMBbIX
metogqom MOCVD..

ITonsiTne mpousBoAcTBa. TexHONIOrMYeCKass CTPyKTypa BaKyyMHOIO Ipou3BojcTBa. IIpo-
W3BOJCTBEHHBIE U TEXHOJOTMYecKHe npoueccbl. COCTaBHbIE YaCTH TEXHOJIOTMYECKOI0 IpoLecca:
onepanys, MO3UIMs, YCTaHOBKaA.

OCHOBHBIE THITBI TEXHOJOTMUECKOTO OOOPYIOBAaHUS JUISl CO3/IaHUSI KOHTPOJIUPYEMOM aT-
Mocdepbl B TEXHOJIOTHYECKUX arperarax. CucreMsl CO3/1aHUs peaBapUTeabHOro Bakyyma. Cu-
CTeMbI MacisTHOU U Oe3MacisiHON oTKauku. CHCTEMBI CO3/aHuUsI BHICOKOTO U CBEPXBBICOKOTO Ba-
kyyma. Cucremsl numo3oBaHus. CucTeMbl aBTOMaTHYECKOTO MOJAEPKaHUS TOTOKOB PabOUYMX
ra3oB [IPU HU3KUX U CBEPXHU3KHUX JIABJICHHUSIX.

OcCHOBHBIE acleKThl U OCOOCHHOCTH HAHOJIEKTpOHUKU. HaHopa3zmepHbIe CTPYKTypHBIE
KOMIIOHEHTHI. 30HJOBBIE TEXHOJOTUH. MEXaHHUUYECKNE U3MEPUTEIBHBIE YCTPONUCTBA C BBICOKOM
paspenauei u AeTeKTUPYIoNIeil ClTIOCOOHOCTHIO.

HaHoTexHOMOrnueckre KOMIIOHEHTbI COBPEMEHHOM AJIEKTPOHUKU. KOHBEKTHBHBIE CHCTE-
MBI OXJaXAeHus. 3akoH Mioppesi U peKypcuBHas cucTemMa TpyoorpoBo1oB. KoHCTpykuus HaHO-
oxjaaurens. Oxjaxaaonas eMKOCTh B MaKpOCKOMTUYecKoM o0beMe. TOKOMpoBOAsIINE TOPOXK-
ku. M3onupyromue caou ¥ KOHTAaKThl TYHHEIUPOBaHUS. MoOIylIMpyeMble TYHHEIBHBIE IIEPEXO-
B,

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auetnbix | B akanmem.
Bunpl yue6HOM paboThI €IUHNIAX gacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOPHBIE 3aHATHSL: 15 54
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Jlexumu (Jlek) 0,5 18
[Tpaktuueckue 3ansatus (I13) 1 36
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 72
CamoCTOsATeIbHOE NU3YYCHHUE Pa3/IeNIOB JUCIUTUTHHEI 2 72
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,5 18
3aver ¢
OLICHKOM

B 3aueTHEBIX

B acTponom.

Bunpl yaeOHoI paboThI €AMHULIAX qacax
O01asi TPY/10€MKOCTh THCIMIIJIMHBI 10 YYeOHOMY IJIAHY 4 108
AyAUTOpPHBbIE 3aHATHS: 1,5 40,5
Jlexumu (JIek) 0,5 13,5
[IpakTuueckue 3ansatus (113) 1 27
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 54
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCITUTUIMHBI 2 54
Bun koHTpoOJIA: 3aUueT / IK3aMeH 0,5 13,5
3auer ¢
OLIEHKOM

AHHOTAIUsA pado4eil MPOrpaMMbl JUCHUILIHHBI
«CoBpeMeHHbIE MeTObI U 000PYy/A0BaHuUeE /JIs1 POU3BO/JCTBA, 00Pa0OTKHU
U 00/1aropakMBaHMs IOBEJTUPHBIX KPHCTALIOB)

(b1.B.1B.1.3)
1. ucuumniauHa 1o BeIOOpy

«CoBpeMeHHbIe MeTOIbI M 000py10BaHue /sl IPOU3BOACTBA, 00padoTKN M 00J1a-
ropaKNBaHUS I0BEJUPHBIX KPUCTALIOBY. [[MCIUIUIMHA 3HAKOMUT CTY/I€HTOB MarucTpaTypbl
C pa3IMYHBIMHU TEXHOJIOTHUSIMH B 00JIaCTH PabOTHI ¢ MPUPOJHBIMUA M MCKYCCTBEHHBIMHU FOBEIUP-
HBIMU KaMHSIMHM - MEXaHW4eCKoll 00paboTKoi, MOIMUIIMPOBaHNEM CBOUCTB (0OJaropaxupa-
HUEM), POCTOM UCKYCCTBEHHBIX KpUCTAJLUIOB. Mlcxoas u3 3aaa4, KOTOpBIE peliaeT Kypc, U Tpedo-
BaHUH K 3HaHUSAM U YMEHMSIM CTYIEHTOB, IIpOrpaMma Kypca BKIIOYAET CIEIyIOIIUE Pa3/ieibl:
TEXHOJIOTUSI 00pabOTKH — BKIJIFOYAET OCHOBHBIC TMOHSATHS M TPEACTABICHUS 0 MEXaHUIECKOH 00-
pabOTKM NPUPOAHBIX U CUHTETHUECKUX KPUCTAJUIOB — aOpa3uBHBbIE MaTepUallbl, (GaKTOpbI BIUS-
fomuye Ha (GOPpMUPOBAHUE CTPYKTYPHO-HAPYIICHHOTO CJIOS, BUABI U PEXXUMBI 00paOOTKH, arma-
patypa M OCHACTKa; TEXHOJIOTHs 00JaropakMBaHusl —METO/Ibl MOJIM(UIIMPOBAHNS Ka4eCTBEHHBIX
XapaKTEPUCTHK TMPUPOIHBIX KPUCTAJUIOB; OCHOBHBIE TEXHOJOTHH MCKYCCTBEHHOTO TOIYYCHUS
IOBEJIMPHBIX MOHOKPHCTAIIJIOB — METO/IbI BBIPAILIUBAHUS, PEKUMBI, (PU3XUMHUS IPOLIECCOB U 1P

2.B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYJACHT MaruCTpaTypbl JOJIKCH!:

3name:

OCHOBHBIC TCXHOJIOTUU ITPpH pa60Te C MPUPOJHBIMH U UCKYCCTBCHHBIMU KPUCTAJLJIAMU:

- METOBI 00pabOTKH

- METO/1bI MOAU(UIIUPOBAHUS

- METOJIbI pocTa

o0opyI0BaHUE JJISI MEXaHUYECKOU 00paboTKH
Ymems:

BriGupath onTuMalibHBIE TEXHOJIOTUH TTPU 00PaOOTKH MOHOKPHUCTAJIIOB,
BriOupars U mpUMEHATHh TEXHOJIOTUU MOJU(PHUIIMPOBAHUS CBOWCTB MOHOKPUCTAILIIOB Mo-
TUQGHUIMPOBATH YCTPOWCTBO THIOBBIX YCTaHOBOK JUISI POCTa M OOJAaropakWBaHUsI FOBEIMPHBIX

KPHUCTAIIJIOB
Braoems:
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HaBbikoM 00paOOTKH MPUPOTHBIX U HCKYCCTBEHHBIX MOHOKPHUCTAJUIOB.

JuciunamHa HareneHa Ha ¢popMmupoBanue cienyronmux komnereniuid: OK-3, OK-5, TIK-
1, ITK-2, TTK-3.

3. Kparkoe conepxanue TUCHUILIAHBIL:

bnok 1. Texnonorust 06paboTku

Beenenue. OnpeneneHue NpUpOAHBIX JAPAroleHHbIX KpUCTAINIOB. COBpeMEHHas TEXHHU-
yeckas kiaccupukanus u np. Llenn u 3agaun kamHeoOpabotku. OcHoBHBIE ToHATHS. CopTH-
POBKa CBIpbS, IPUTOTOBJICHUE K PACIIUIIOBKE U pa3MeTKa. PacnmiioBoyHble ¥ OAPE3HBIE CTAHKU
U ruibl. [IpuHIUN NeicTBUS M OCHOBHBIE TEXHUYECKHE XapakrepucTuku. lllnmudosanbHble
CTaHKM - IPUHLIUII JEHCTBUS U OCHOBHBbIE TEXHUUECKHE NaHHbIe. [ pybas o6aupka, nurdobanue
U nojupoBaHue. OU3NYECKU CMBICI IIPOLECCOB, MaTepuaibl U ocHacTka. [Ipouecc usrorosie-
Husl kabomoHoB. Pa3Merka, pacnuiioBka, Hakieiika, oOaupka, mudoBaHHEe U MOJUPOBAHUE.
®opmbl kabomoHOB. OcOOEHHOCTH U3TOTOBIIEHHUS KAOOIIOHOB M3 Pa3HBIX MaTEpUAIOB. THIIBI
OrpaHOYHBIX mpucnocodnenuii. [Ipouecc orpanenus. Pasmerka, pacnuioBka u 3ai1anue (Gpopmsbl.
Hakunelika u nepekieiika. OrpaneHue u noJMpoBaHUe KOPOHKHU U MaBuiiboHA. [IpoMbIBKa U yra-
KOBKa OTpaHEHHbIX KaMHel. Popma orpaHeHHbBIX KamHed. PacueT um onTuMHu3auus ONTUKU U
reOMETPUH OTpaHeHHBIX KamMHeW. [loHsaTre o (anTaszuitHpIX popMax orpaHku. TexHOJIOTHS W3-
rotoBieHus Kp-17 u kp-57. ['onroBka. M3rorosienue mapos. Cepienue. Mozauka. Pe3nba no
KaMHIO, PaKOBHMHE, KOCTU. TexHonorus, Matepuansl U o0opynoBanue. HoBble nepcreKTUBHBIE
MeTo bl 00paboTku. KoHTpoib kauecTBa 00pabOTKHU, OCHOBHBIE METOMBI B ocobeHHoCcTH. O60-
pyZlOBaHUE JUUIsl KOHTPOJISL KayecTBa.

biok 2. Beenenue. OmnpeneneHue KayeCTBEHHBIX XapaKTEPUCTHUK MPUPOTHBIX
KpucTaioB. [IoHsATHE O COPTHOCTH M KPUTEPUHU BBIACICHHUS COPTOB MaTepuanoB. Knaccuduka-
1Sl METOI0B MOJAU(UIIUPOBAHNUS KAUECTBEHHBIX XapaKTEPUCTUK IOBEIUPHBIX MOHOKPHCTAJLIOB.
duznyeckue, XUMUYECKUE U (PU3MKO-XUMUYECKHE METOJbl MOAU(PUIMPOBAHUS CBOICTB IpH-
POJHBIX MOHOKPHUCTAIIJIOB. Y CJIOBUS MPOBEIEHHS IPOLIECCOB, ONpPeeNstoliie (PakToOpbl METO0B
U UX annaparypa. MoauuuupoBaHie TUIOBBIX YCTAHOBOK M OCOOEHHOCTH MPOBEIEHUS MTOUC-
KOBBIX 3KCIEpUMEHTOB. O0saropaxxuBaHue MPUPOJHBIX MOHOKpHUCTALIOB. MonuuipoBaHme
JparolieHHbIX KaMHel (anMas, candup, u3ympya u 1p.). MoaupuuupoBaHue OBEIUPHBIX KaM-
Hell 2, 3 u 4 kareropun. DKOHOMHYECKas 11€JecO000pa3HOCTh MOJU(PHUIIMPOBAHUS, BEIOOP METO-
JI0B 00JIaropayKMBaHusl Ha Pa3IMYHBIX NpuMepax. Tunosoe o60pyJ0oBaHKHE, OCHACTKA U PACXOJ-
HbI€ MaTepuaibl JUIsl pocTa MOHOKpUCTAIOB. OCOOEHHOCTH U TpeOoBaHMA K IpolleccaM pocTa
HCKYCCTBEHHBIX IOBEJIIMPHBIX MOHOKPHUCTAJUIOB.

4. O6beM y4eOHOM TUCIUTLITNHBI

Kypc unraercs B 3 cemectpe

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboTh eIUHUIIAX gacax
O0mas TPy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyAUTOpPHBIE 3aHATHS: 1,5 54
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1 36
JlabGopaTopus - -
CamocrositesbHas padora (CP): 2 72
CamocTosTeTbHOEC H3YUYCHHUE PA3/IeTIOB TUCIIUTLUIMHBI 2 72
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,5 18
3auer ¢
OLICHKOH
B 3auetnbix | B acTpoHOM.
Bunsl yueOHoI paboThI eAMHMLIAX qacax
OO0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 4 108
AyIUTOPHBIE 3aHATHSL: 15 40,5
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Jlexumu (Jlek) 0,5 13,5
[Tpaktuueckue 3ausarus (113) 1 27
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 54
CaMOCTOSATEIbHOE U3YUCHUE PA3JICIOB JIUCITUTLIHHBI 2 54
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,5 13,5
3aver ¢
OLEeHKOM

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI
«CoBpeMeHHbIE NPOOIeMbl XMMHYECKO TEXHOJIOTHH MOHOKPHCTAJLIIOB
AJ15 (POTOHMKH H IJIEKTPOHHUKH
(b1.B./1B.2.1)

1. Hesn qMcHUIUIMHBI — 00y4Ye€HUE MAarucTpaHTOB 3HAHUSAM, YMEHHUSM M HaBbIKaM HC-
NOJIb30BaHUsI HH(POPMAIMKA 00 OCHOBHBIX (PM3MYECKHX SBICHHSX U MPOIECcCaX, MPOTEKAIOUINX B
AKTUBHBIX U IIACCUBHBIX 3JIEMEHTAX TBEPAOTEIBHBIX M BOJOKOHHBIX JIa3€pOB, HEJIMHEHHO-
ONITUYECKUX, HIEKTPO-ONTHUECKUX U MATHUTO-ONTHYECKUX YCTPOMCTB, a TAKXKe B TIOMUHO(DOpax
U CLHIMHTHIUIATOPAX .

2. B pe3yabTare H3y4YeHUsl JUCHMILIMHBI ACIIMPAHT J10JI7KeH !

3uamo:

— OcCHOBHbBIE COBPEMEHHBIE NMPOOJIEMbl KBAHTOBOM 3JEKTPOHMKH, BOJIOKOHHON U He-
JUHEHHON ONTHUKH, a TaK)KE€ MaTepUajoOBEIEHUS B 00JACTH CO3/1aHUSI HOBBIX U CO-
BEPILECHCTBOBAHUS TPAJAUIMOHHBIX MAaTEpUaAJIOB AJI1 KBAHTOBOM 3JIEKTPOHUKHU, BO-
JIOKOHHOU Y HEJIMHEWHOM OITHKU;

— OCHOBHBIE 3aKOHBI (PU3HMKU U (U3NYECKON XUMHM TBEPJOTO COCTOSIHMS, ONTO3JIEK-
TPOHUKH, KOT€PEHTHON, HETMHEHHON U BOJIOKOHHON ONTHKH, (U3UKHU JIa3€poB, OI-
THYECKOU CIIEKTPOCKOIINY;

— OCHOBHBIE SIBJICHHMS M 3aKOHOMEPHOCTH, JIeKaIlHe B OCHOBE ()YHKIIMOHUPOBAHMUS
OCHOBHBIX MAaTepUasoB, U3JENUIl U NPUOOPOB KBAHTOBOW 3JEKTPOHUKHU, BOJIOKOH-
HOH 1 HeIMHCHHOU ONTHKH;

Ymems:

- IPaMOTHO NOCTaBUTh (U3UUECKUN HKCHEPUMEHT MO HCCIEIOBAHUIO CIEKTPAIbHO-
JIOMHWHECLICHTHBIX, J1a3€PHBIX N€HEPALMOHHBIX, HEJTMHENHO- U BOJIOKOHHO-ONITUYECKUX, a TAKKE
CUMHTUJUISIUOHHBIX XaPAKTEPUCTHUK TBEPIOTEIBHBIX MaTEPHAIIOB;

- IIPaBUJILHO MHTEPIPETUPOBATH U AaHAIU3UPOBATH PE3YJIbTATHl OTACIBHBIX DKCIIEPUMEH-
TOB TaKOTr'0 poja, a TaKKe€ CUCTEMaTU3UpPOBaTh U 0000IIaTh pe3yabTaThl CEpUN TaKUX IKCHEPU-
MEHTOB C y4E€TOM UMEIOIIUXCS JTUTEPATYPHBIX JAHHBIX;

- IOJrOTOBUTH HAYYHYIO ITYOJMKALIMIO, TOKJIal Ha HAyYHOM MEPONPUITUU U pa3JieN KBa-
TU(PUKAITMOHHON paboThl (MarucTepcKon JUCCepTalny) Mo pe3yibTaTaM TaKoro poja 3KCIepu-
MEHTOB.

Braoemw:

- OCHOBHOW CIIEIIMAIBHON PYCCKO- M aHIJIOA3bIYHOM TEPMUHOJIOTUEN, TPUMEHSAEMOMN B TAKUX
001acTsAX HayKH, KaKk KBaHTOBas DJIEKTPOHMKA, BOJOKOHHASI U HEJIMHEHHAs ONTHKA, ONTHYe-
CKasl CIEKTPOCKoMus, Gu3rKa jJa3epoB, (pru3nueckas HJIEKTPOHUKA U ONTHKA;

- HaBbIKaMHM TMOMCKa B OMOIMOTEKaxX U B AJIEKTPOHHBIX pecypcax HaydHO-TEXHUUYECKOU JHTe-
paTypbl HHQOpPMAIMK IO KBAHTOBOM 3JIEKTPOHUKE, BOJIOKOHHOW M HEJIMHEHMHON ONTHKE, OI-
THYECKOM CIIEKTPOCKOIHNH, M0 COOTBETCTBYIOUIMM pa3zzaenaM (pu3uku U Hu3ndeckoi XUMHUH
TBEPJIOTO COCTOSTHUS, (PU3MUECKON IEKTPOHUKHU, MaTepUaIOBEACHUS. bbITh CIOCOOHBIM BbI-
JenuTh B OOJIBIIOM 00bEeMe HayYHO-TEXHHYECKOW MH(pOpPMAlUU BaKHbIE C TOYKU 3PEHUS
cBOEH NMpOo(heCCHOHATBHON J1eATEIbHOCTH MOMEHTBI, HE TPaTs IIPU 3TOM BpeMs Ha U3y4eHHE
UH(OPMaLIUHU, BTOPOCTENICHHOH € ATOI TOUKU 3pEHUSI.
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- HaBbIKaMHU OOIICHUS CO CBOMMH OYIyHIIMMH KOJUIETAMU — TPEICTABHTEISIMH CMEXHBIX
npodeccuit (mpexne Bcero, PU3NKOB) C UCIOIH30BAHUEM XOPOIIO U3BECTHBIX UM TEPMHHOB,
MOHATUHN U KaTETOPUU.

Komnerenmuu: OK-3, OK-4, OK-7, OK-8, OK-9, OIIK-2, I1K-1, [1K-2, TTK-3

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Onnoit u3 BakHeHmmx chep Oymymiel mpodecCuoOHAIBPHON JIeITEIbHOCTH MarucTpoB —
BBIITYCKHUKOB Kadenpsl XuMuu U TexHoioruu kpucramioB PXTY um. J[.M.Menneneesa sBisieT-
Csl pa3BUTHE U BHEAPEHUE BBICOKUX TEXHOJOTHI B 00JaCTH MPOU3BOJICTBA MATEPHAIIOB JJISl CO-
BPEMEHHBIX ONTHYECKUX U ONTO3JIEKTPOHHBIX MPUOOPOB. B paMKax MOATrOTOBKM MarucTpaHTHI
MOJIy4aroT OO0JbIION 00BbeM 3HaHUN O (PU3MKO-XUMHUYECKHX CBOWCTBAX TaKUX MaTepUasoOB, Bax-
HEHUIINX TEXHOJIOTUAX MX IPOU3BOJICTBA, a TAK)KE O COBPEMEHHBIX METOJAaX UX HMCCIEAO0BaHUM,
JIMAarHOCTUKHU U KOHTPOJISI Ka4eCTBa.

Bwmecre ¢ TeM, 114 MOJTHOLUEHHOW, YCIEMIHOM, OCMBICIIEHHON U LIEJICHAIPABIEHHOW PO~
deccroHanbHON NIEATENBHOCTH BBIMTYCKHUKOB Kadeapsl B ykazaHHOU cdepe, a Takke sl CBO-
00IHOTO WX B3aMMOJCHCTBHSI C MPEACTABUTEISIMH CMEXHBIX MPO(ECCHid, BBITYCKHUKAMH JIPY-
rux BY30B marucrpantam — BhITYCKHUKAM Kadeapbl XMMHUUA M TEXHOJIOTHH KPUCTAIIIOB TpeOy-
I0TCS TaK)KE MPOYHbIE 3HAHUS MPUHLMIIOB paOOThl ONTUYECKUX M ONTOAIEKTPOHHBIX TPUOOPOB
U (pU3MYecKHX MPoLEeCcCOB, MPOTEKAIOUINX B MPUOOpaxX B LIEJIOM U B OTEIbHBIX KIIOYEBBIX KOM-
MIOHEHTAaX 3TUX NPUOOPOB, B YACTHOCTH.

B cBs13u ¢ 3TM, HacTOsAIIAsA AUCIUIUIMHA HAllpaBJI€HA HA BOCCTAHOBJICHUE U Pa3BUTHE Y
MarucTpaHTOB 3HAHHWI 00 OCHOBHBIX (PM3MUECKUX SBICHHUSAX U IPOLECCAX, MPOTEKAIOMINX B aK-
TUBHBIX U TIIACCUBHBIX 3JIEMEHTaX TBEPAOTEIbHBIX M BOJOKOHHBIX JIa3€pOB, HEJIMHEHHO-
ONTUYECKUX, FIEKTPO-ONTUYECKMX U MAarHUTO-ONTHYECKUX YCTPOMCTB, a TAK)KE B JIIOMUHO(Opax
U ciuuHTWUIITOpax. OHA BKIIIOYAeT B ce0s Takue CIeNyrolue pa3aensbl PU3uKu:

1. OcHOBBI KBAaHTOBOM MEXAaHMKH, BKJIIOUasi CTPOEHHE U DHEPIeTUYECKUE COCTOSHUA OJ-
HO- U MHOT'O3JIEKTPOHHBIX aTOMOB U HOHOB B BAKYyM€ U B KOHJIEHCUPOBAaHHOM BEIIECTBE, BUJIbI
B3aMMOJICHCTBUI 3JEKTPOHHBIX 000JIOUEK 3TUX aTOMOB JPYT C JAPYrOM U € OJIMKANIIUM OKpY-
KEHHUEM;

2. OCHOBBI ONITUYECKOMN CHEKTPOCKONUHN COOCTBEHHBIX U MPUMECHBIX aKTUBHBIX LIEHTPOB
B TBEPAOTENBHBIX CpeAax, BKIIOUas, BAXHEUIINE BU/bI CIIEKTPAIbHBIX IEPEX0J0B, UX BEPOAT-
HOCTU M KUHETUKH, OCHOBHBIE THIIbI O€3bI3Ty4aTeIbHbIX B3aUMOJEUCTBUN AKTHBHBIX LIEHTPOB
Jpyr ¢ APYroM M C OMMKaWIIMM OKpPYKEHHMEM, BaXKHEWIINe CIEeKTPalbHO-TIOMUHECLIEHTHbIE
CBOMCTBA M HIOAHCHI TMPUMECHBIX PEAKO3eMeNbHBIX 4f-HOHOB M MEPEXOAHBIX 30-HOHOB TPYIIITBI
xKene3a, MOoJIyJYUBIINX HanboJsee MHUPOKOoe IPUMEHEHHE;

3. OcHOBBI J1a3epHOM (PU3UKH, BKIIIOYAsl MPUHIMII pabOThI Jiazepa U yCUIIUTENs, OCHOB-
HBIE THUIIBI JIA3€POB, UX NPEUMYILECTBA U HEAOCTATKH, IIOPOTrOBOE YCIOBUE JIA3EpHOM I€HEPALINH,
BaKHEHIIMe mapaMeTpsl J1a3epoB U (aKTOPhI, BIUSAIONINE HA 3TH MapaMeTpbl, OCHOBHBIE PEKU-
MBI JIA3EPHON I€HEPALUKA U METOABI UX AOCTHIKEHHS, METO/bl HAKaYKU JIa3€pOB, MOJOBBIN CO-
CTaB M pacXOAMMOCTb JIa3epHOTO JIyya, TpeOOBAaHUS K JIJa3epHBIM MaTepuaiaMm;

4. OcHOBBI BOJIOKOHHOW ONTHMKH, BKJIIOYAs MPEMMYIIECTBA, HEAOCTATKH U OCHOBHBIE
cdepbl TPUMEHEHUS ONTHYECKUX BOJIOKOH, KOHCTPYKIIMHM M THUIIbI ONTUYECKUX BOJIOKOH, ONTH-
YEeCKHE XapaKTEPUCTUKU BOJIOKOH, PEXKHUMBI M OCOOEHHOCTH pPacIpOCTpaHEHUs CBETa B HHUX,
CTOWKOCTbH BOJIOKOH K Pa3JIMYHbIM BO3JEHCTBUSAM, BaXKHEHIINE aKTUBHbIE U TTACCUBHbBIE ONTHYE-
CKHE 3JIEMEHTH! (BOJOKOHHBIE JIa3epbl U YCHIIUTENN, HACBHIIIAIOIIMECS MOTJIOTUTEIH, OpATTOB-
CKHE 3epKaJia, COeAMHUTEIN U Pa3BETBUTENHN, MYJIbTUIUIEKCOPBI, ONTUYECKHE NEPEKIIIOUaTeNN U
TPaH3UCTOPBL,);

5. OCHOBBI HETMHEMHON U, DJIEKTPO- U MAarHUTO-ONTUKH, BKIIOYAsi BUJIbI U (PU3UYECKYIO
CYILIHOCTb HEJITMHEMHO-ONTUYECKUX SIBICHUH (T€HEpALKs BBICIIMX FAPMOHMK, CII0)KEHUE U BBIUH-
TaHUE YaCTOT JIa3€PHOT0 M3JIy4YeHHs], TapaMeTpuiecKasi FreHepalus CBeTa, paMaHOBCKOE U OpH-
JI0OHOBCKOE paccesinue, ddekr Keppa, MexdazoBas MOLyIsIus, TeHEpAIUs OPTOrOHATHHO
MOJIIPU30BAaHHON BOJIHBI U T.JA., MHOTO(OTOHHBIE MPOIIECCHI), AIEKTPO- U MArHUTO-ONTUYECKUX
sneHuid (3p ekt Ilokkenbca, MUPoO-, MbE30- U CETHETOEKTPUUECKUN 3((HEKThI, MArHUTOOII-
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tuueckuil apdext Dapanes, spdexkr Korrona-Myrona, snekrporupanus). [lpumenenue yka-
3aHHBIX 3P (HEKTOB.

6. B3aUMOJICIICTBHE YaCTHI] BHICOKUX SHEPTHI U MOHU3UPYIOIIUX U3ITyYSHUN C TBEPABIMH
TEeJlaMHM, BKJIIOYasl SIBICHHS, BOSHUKAIOIIME TPH TAaKOM B3aWMOICHUCTBHU (MOHHU3AIIIOHHOE TOP-
MOYKEHHE, BTOPHUYHAS 3JIEKTPOHHASI SMUCCHSI, OCTOBHAsI JIIOMUHECIICHITUS, TeHEepaIisi TOPMO3HO-
rO PEHTTEHOBCKOTO M raMMa-H3Jy4eHUs, XapaKTPHUCTUYECKOTO PEHTTEHOBCKOTO H3IIyYCHUS H
OXKD2-371eKTpOHOB).

4. O0beM y4eOHOH JUCITUIIMHBI
Kypc unraercs B 1, 2 u 3 cemectpax

B 3aueTHBIX B akanem.
Buel yaeOHOM paboThI CAMHUIIAX yacax
OO0mas Tpy10eMKOCTb JTUCHUILIHHBI 110 y4eOHOMY 6 216
miaany (mo cemMecTpam) 2/212 72172172
AyIHUTOPHBIE 3aHITHS: 2,5 90
1/1/0,5 36/36/18
Jlexmuu (JIek) 0,5 18
0,25/0,25/- 9/9/-
[IpaxTuueckue 3ansatus (I113) 2 72
0,75/0,75/0,5 27127/18
JlabopaTopus - -
CamocrositesbHas padora (CP): 2,5 90
1/1/0,5 36/36/18
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB IUCIUTLIMHBI 2,5 90
1/1/0,5 36/36/18
Bua koHuTposs: 3aueT / IK3aMeH 1 36

3adeT ¢ OEeHKOMH/
3a4eT ¢ OLIEHKOM/
IK3aMeH

B 3aueTHBIX

B actponom.

Bunpr yue6HOI paboThI €IMHHLIAX yacax
OO0mas Tpy10eMKOCTb JHCIUILIHHBI 110 y4eOHOMY 6 162
miany (mo ceMecrpam) 2/2/2 72[72[72
AyIHMTOPHBIC 3AHATHS: 2,5 67,5
1/1/0,5 27/27/13,5
Jlexuuu (JIek) 0,5 13,5
0,25/0,25/- 6,75/675/ -
[Tpaktuueckue 3ansatus (I13) 2 54
0,75/0,75/0,5 | 20,25/20,25/13,5
JlaGoparopus - -
CamocrositesbHas padora (CP): 2,5 67,5
1/1/0,5 271271135
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTI0OB AUCIIUILIMHbBI 2,5 67,5
1/1/0,5 271271135
Bup koHTpoOJIsi: 3a4eT / IK3aMeH 1 27

3a4er ¢ OLEeHKOoI/
3a4eT ¢ OIEHKOM/
IK3aMeH

54



AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Hay4Hble 0CHOBBI TeXHOJIOTHH MOJIY4YeHHs reTepoasHbIX JIECHOYHBIX CTPYKTYP
¢ 32JaHHBIMHU CBOHCTBAMM)
(b1.B.[1B.2.2)

1. Ieau AMCUUILIMHBI — 00yYE€HUE MarCTPOB 3HAHUSM, YMEHUSIM U HaBBIKAM UCTIOJb-
30BaHMsI HHGOpMaLuu 0 GyHIaMEHTAIBHBIX 3aKOHOMEPHOCTSIX (POPMUPOBAHUS IIIEHOUHBIX
CTPYKTYp Ha OCHOBE HEOPraHUYECKUX U OPIraHUYECKUX COEAMHEHUN I IPOU3BOCTBA IIPUOO-
POB JIEKTPOHUKH.

2. B pesyabTare u3y4eHusi AUCUMILIMHBI CTYIEHT MATHCTPATYPBbI 10JIZKeH:

3namo:

—OcCHOBHbBIE HEOPraHMYECKHE MaTepHuajbl U MHAWBHUIyaJbHbIE BELIECTBA, KOTOPBIE HC-
MOJIB3YIOTCA /ISl ITOJIyYeHMsI aKTUBHBIX M ITACCUBHBIX CJIOEB COBPEMEHHBIX rerepodas-
HBIX IUIEHOYHBIX CTPYKTYpP AJI1 HPUOOPOB JIEKTPOHUKH PA3IMYHOIO HA3HAYECHHUS.

—OcHOBHBIE XMMHYECKHE M (U3NYECKUE METOJbI MOJIyuYeHHs TeTepoda3HbIX IIEHOYHBIX
CTPYKTYP Pa3JIM4YHOTO Ha3HAYEHUSI.

—MeTopI OHIAiH KOHTPOJISi COCTaBa W TOJIIMHBI TeTepo(a3HbIX IUICHOUYHBIX CTPYKTYD,
(bopMHpPYEMBIX pa3IHYHBIMU METOJIAMH.

—Mertob! OHNTAWH KOHTPONIA (QYHKIHOHAIBHBIX XapAKTEPUCTUK OTAEIbHBIX CIIOEB U MHO-
TOCJIONHBIX reTepodasHbIX CTPYKTYp Ul U3l (OTOHUKU U 3JIEKTPOHUKH.

Ymems:

—AHanu3upoBaTh MHPOPMALIMIO U Ha €€ OCHOBE OCYIIECTBJIATH BHIOOp MaTepUaloB JUIS
co3JlaHus rerepodasHbIX IIEHOYHBIX CTPYKTYP sl IPUOOPOB (POTOHUKH U 3JIEKTPOHUKHU
Pa3MYHOrO (PYHKIMOHATBHOTO Ha3HAYCHUSI.

—OpueHTupoBaThCs B BBIOOPE ONTUMAILHOTO HAbOpa METOAOB KOHTPOJIS COCTaBa U TOJI-
IIMHBI TeTepo(a3HbIX MICHOUYHBIX CTPYKTYP, (POPMUPYEMBIX Pa3lIUYHBIMH METOJIaMH, B
pEKHUME OHJIANH.

—OpueHTnpoBaThCsl B BEIOOpE ONTUMAIbHOTO Habopa METOJO0B OHJIAHH KOHTPOJsS (hyHK-
IIUOHAIBHBIX XapaKTEPUCTHK OTAEIbHBIX CII0OEB U MHOTOCIOWHBIX reTepo(a3HbIX CTPYK-
TYp AJ14 U3J1eAUi POTOHUKH U 3NEKTPOHUKHU PA3IMYHOIO Ha3HAYECHHUSI.

Braoemy:

—Mertogamu GopmupoBaHus rerepodasHbIX IUVIEHOUHBIX CTPYKTYp € TOJIIMHAMH OT €1H-
HUI] HAHOMETPOB JI0 COTEH MUKPOH U1 TPUOOPOB (POTOHUKH U HJIEKTPOHHUKH.

—CoBpeMEeHHbIMH CIIOCOOAMU KOHTPOJISE COCTaBa M TOJIIMHBI reTepo(a3zHbIX MIEHOYHBIX
CTPYKTYP, POPMUPYEMBIX PA3IUYHBIMUA METOJJAMH, B PEKUME OHJIAlH.

—CoBpeMEHHBIMU CITOCOOAMHU KOHTPOJIS (DYHKIIMOHAJIBHBIX XapaKTEPUCTHK OTIENIbHBIX
CJIOEB M MHOTOCJIOMHBIX TeTepo(asHbIX CTPYKTYp s U3aenuil GOTOHUKHU U JIEKTPOHHU-
KM, B peKUME OHJIANH.

JlucuuiuinHa HarelleHa Ha ¢popMmupoBaHue cinenyromux komnerennuii: OK-1, OK-2, OK-
3, OK-8, OIIK-1, OIIK-3, OIIK-5, I1K-1, TTK-2, TTK-3.

3. Kparkoe comepxxanue Q1MCUMILTAHBI:

Knaccugukanus OCHOBHBIX BEUIECTB, HUCIIOJIb3YEMBIX MPHU HU3TOTOBIEHUM reTepodazHbIX
IUIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB (POTOHUKHU U AJIEKTPOHUKH IO MPU3HAKAM TEPMOJIUUHAMU-
yeckoi (pa3bl, arperaTHOro0 COCTOSIHUSI, XUMUYECKOT0 cocTaBa. MeTauibl, 3BTEKTHUECKHE CILjIa-
Bbl, OMHApHBIE 1 MHOTOKOMIIOHEHTHbIE XUMUYECKHUE COeTMHEHUS, TBEpAble pacTBOpHL. [Iporuo-
3UpoBaHHue (PU3NKO-XUMHUUECKHX CBOMCTB XMMHUYECKUX COEAMHEHUN C MCIIOJIb30BAaHUEM METOJa
TEPMOJUHAMUYECKUX NTHKPEMEHTOB.

XapakTepUCTUKH METOJOB IOJIy4e€HHUsl reTepo(asHbIX IJICHOYHBIX CTPYKTYp HpH HOP-
MaJIbHBIX U TOHWKEHHBIX CTaTHUECKUX JaBleHUX. TepMoanHaMIUUECKue 0COOCHHOCTH METO/I0B
(opMHpOBaHUs CTPYKTYp Ha OCHOBE (ha3 BBICOKOTO JaBiieHHUs. PacTBOpHBIE U pacIlIaBHBIE Me-
TOJbI (POPMHUPOBAHHUS TeTepo(Pa3HBIX TICHOYHBIX CTPYKTYp ISl PUOOPOB (POTOHMKH U 3JIEK-
TPOHHUKH Pa3IMYHOIO (YHKIMOHATIBHOIO Ha3HAYECHHUS.

55



TeopeTnyecknue OCHOBBI ONTUYECKUX METOJOB MU3MEPEHHUS TOJIILUH TOHKUX IUICHOK B JIH-
HamuueckuM pexume. Jlazepnas unrepdepomerpusi Jlazepnas smmncomerpus. GoTomMeTpus.
Meton cBeToBOro ceueHust. IIb€30TEH3UMETPUUECKHI METOJ ONPENEIEHUS MACChl PACTYILEH
IUICHKH. MeTo/1bl OIpeIeIeHHs] TOJIIIMH MPOBOIAIIMNX (METAJUIMYECKUX ) IICHOK.

Oco0eHHOCTH PEHTTEeHO(ITYOPECIEHTHOIO METO/Ia aHAJIM3a COCTaBa JUIsl ONIPEIeJICeHUs CO-
CTaBOB OJIHOCJIOMHBIX M JBYXCIOMHBIX MHOTOKOMIIOHEHTHBIX IIJIEHOK Ha IpuMepe cuctemsl Fe-
Ni-Mo/Cr.

Oco0eHHOCTH MPUMEHEHHSI METOJJOB EMKOCTHOM CHIEKTPOCKOIUU ISl IIPOBEACHUS OHJIAH
U3MepeHUil (QYHKIIMOHATIBHBIX XaPaKTEPUCTUK OTACIBHBIX CJIO€B M MHOTOCIOWHBIX reTepodas-
HBIX CTPYKTYp AJIsl U3/Aeiuil (POTOHUKU U 3JIEKTPOHUKH. JIa3epHO-UHIyLIUPOBAHHBIE METO/IbI U3-
MEpEHHS JIIOMUHECUEHTHBIX U ONTUYECKUX XAPAKTEPUCTUK OTIEIBHBIX CIIOEB U MHOTOCIOMHBIX
rerepodasHbIX CTPYKTYpP AJIs U3Aenuid GOTOHUKH U AJIEKTPOHHUK.

4. O0beM y4eOHOM JUCHUIIMHBI
Kypc unraercs B 1, 2 u 3 cemectpax

B 3aueTHBIX B akagewm.
Bunst yueOHOI paboThI eAUHHULIAX yacax
OO0mas TpyA0eMKOCTb JHCIUILIHHBI 110 Y4eOHOMY 6 216
miany (mo ceMecrpam) 2/212 72172172
AyIMTOpHBIE 3aHATHS: 2,5 90
1/1/0,5 36/36/18
Jlexuunu (Jlek) 0,5 18
0,25/0,25/- 9/9/-
[Ipaktuueckue 3ansatus (I113) 2 72
0,75/0,75/0,5 27127118
JlaGoparopus - -
CamocronTennnasi padora (CP): 2,5 90
1/1/0,5 36/36/18
CaMocTosTebHOE U3YUEHUE PA3/1eTI0B IUCIUILIUHBI 2,5 90
1/1/0,5 36/36/18
Bup xonTpoJsi: 3a4er / Ik3aMeH 1 36

3a4yer ¢ OLEeHKOoI/
3a4YeT ¢ OIeHKOMH/

JK3aMeH
B 3auerHbIX B actponom.
Bunpl yueOHOI paboThI eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI M0 Y4eOHOMY 6 162
nJjany (mo cemecrpam) 21212 72[72/72
AyIUTOPHBIE 3aHITHSI: 2,5 67,5
1/1/0,5 27127/13,5
Jlexruu (JIek) 0,5 13,5
0,25/0,25/- 6,75/675/ -
[IpakTuueckue 3anstus (I113) 2 54
0,75/0,75/0,5 | 20,25/20,25/13,5
JlabGopaTopus - -
CamocrosiTesbaas padora (CP): 2,5 67,5
1/1/0,5 271271135
CamocTosTenbHOE H3YUYCHHUE PA3/ICTIOB TUCIIUTLUTMHBI 2,5 67,5
1/1/0,5 271271135
Buja xouTpoJisi: 3a4er / 3k3aMeH 1 27

3a4yeT ¢ OLEeHKOI/
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3a4eT C OLleHKOM/
IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«CoBpeMeHHBbIE PO0JIeMbl XUMHYECKOH TEXHOJIOTHUA MOHOKPHCTAJJIOB
AJIs1 OBEJIMPHOM NPOMBIIIIJIEHHOCTH
(b1.B.1B.2.3)

1. Hean AucuMmIMHBI — OOyYeHHE CTYACHTOB MAarucTpaTypbl 3HAHUSIM, YMEHHUSM H
HaBbIKAM HEOOXOTUMBIM JUIsl JalibHEHIIeld HaydHOH M IpoeCcCHOHAIBbHON AedaTeIbHOCTH B
IOBEJIMPHOM IPOMBILIUIEHHOCTH.

2. B pe3ynbprare n3yyeHus JUCUUILIMHBI ACIIUPAHT JOJIKEH:

3uams:

— Meroasl IpOU3BOACTBA IOBEIUPHBIX MOHOKPUCTAILJIOB

—  ODU3UKO-XUMHYECKUE 3aKOHOMEPHOCTH POCTa FOBEIMPHBIX MOHOKPHUCTAILJIOB

— HoBble 1 nepcrneKTUBHBIE IOBEIMPHBIE MATEPUATIBI

— TexHosnoruo Npou3BOACTBAa U3EIHI FOBETUPHOU TPOMBILIIIEHHOCTH

Ymems:

- MoaenupoBaTh IpoLECcChl POCTa FOBEIUPHBIX MOHOKPUCTAILIOB

- BoinmonHATh GU3NKOXUMUYECKHE PACUEThI MPOLIECCOB POCTa MOHOKPHUCTAIIIOB

Braoemyv nasvixom:

- MIPOBEJICHUS IKCIIEPUMEHTANIBHBIX Pa0OT MO MPOU3BOJICTBY FOBEIUPHBIX MOHOKPUCTA-
JIOB

JucuunnuHa HareneHa Ha ¢popmupoBanue cienyromux komnerenuuii: OK-3, OK-4, OK-
7, OK-8, OK-9, OIIK-2, TIK-1, ITIK-2, [1K-3.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Bgenenue B npobnemaTuky. Llenu u 3a1aum pocTta I0BETUPHBIX MOHOKPUCTAILIOB. Pu3u-
KO-XMMHYECKHE OCHOBBI ITPOLIECCOB CUHTE3a IUXTHI U pOCTa MOHOKPUCTAIIIIOB. MoienupoBaHue
IPUPOJHBIX MPOIIECCOB KPUCTAITI000pa30BaHus. DKCIEpUMEHTAIbHAs U TEXHUYECKas MUHepa-
JIOTHUS U NIETPOJIOTHSL.

PacrimaBHble METONIBI pOCTa FOBEIMPHBIX MOHOKPUCTAJJIOB. Y CJIOBHS, OCOOEHHOCTH,
(bu3XxUMHUs IpoOLIEeCCOB, OOIINE CBEJIEHHs 00 annapaTHOM COMPOBOXKICHHH. .

PacTBOp-pacnnaBHble METOABI pOCTa. YCJIOBUS, OCOOEHHOCTH, (U3XUMHS IPOIECCOB,
anmaparypa 1 ocHacTka. OcoOEHHOCTH MacCONEpPEeHOCca B PacIlaBax.

I'unporepmainbHble METOABI pocTa. YCIOBUS, OCOOEHHOCTH, (PU3XMMHS MPOIECCOB U
o0opy0BaHuE AJIS THIPOTEPMATIBHOTO Mpolecca. AKTUBATOPBI PacTBOpa U UX pojb B Ipolecce
pocra.

XUMHYECKUE METOAbl CHHTE3a IOBEIHPHBIX MaTepuaoB (Ha MpUMeEpe ormala, MajJaXxuTa
1 Oupro3bl). MexaHu3M MPOIECCOB MOMyUYEHUSI HOBBIX MAaTEPHAJIOB.

Xumuueckoe TpasiaeHre. OCOOEHHOCTH, aCHEKTHI, TPOOIIEMBI.

HoBrle u HeTpaAUIIMOHHBIE IOBETUPHBIE MaTEpHAIIbI.

Crekia U CTEKJIOKPUCTAIMYECKUE MaTepuabl. TeXHOJIOrus BapKu CTEKJIa, 0COOEHHO-
cTH, ¢uzxumus npoueccoB. [Iporeccsl kpucTtau3anuu B cTekiax. MexaHu3M, 0COOEHHOCTH,
(akTOpHI BIUSAIOLINE HA MPOLIECCHI.

[TonumepHble U KOMIO3UTHBIE MaTepuanbl. OCHOBHBIE MPEACTABIEHUS, TEXHOJIOTHUS TO-
JTY4YEHUs U3JeNUI U3 TOJIMMEPOB U KOMITIO3UTHBIX MaTepUAIOB , 0COOCHHOCTH U MPOOIEMBI MPO-
M3BO/JICTBA.

BBeneHne B TEXHOJIOTHIO FOBEJIMPHOTO NTPOU3BOJICTBA M €70 XUMUYECKHE ACIEKTHI.

Mertannnueckue MaTepuaibl. YucThle METaIIbI, CIUIaBbl OJIArOPOJHBIX M HEOIATOPOIHBIX
MeTaJuIoB. JlMarpaMmbl COCTOSTHHSI CIUTaBOB. JIByX(]as3Hble W TPOWHBIE CHCTEMBbl. XUMHYECKUE
BEILECTBA IPUMEHSEMBIE B FOBEJIMPHOM NMPOU3BOACTBE. OCHOBHBIE ATAllbl U CTAAUU MOATOTOBU-
TeJNBbHBIX paboT. Becwl u ompexnenenue Beca. [IpoOupHbIi aHanu3 OJ1aropoJHBIX METAIIOB U
criaBoB. TexHomoruu muThs. [Iporecc 3arBepaeBanus pacmiaBa. CymHOCTB mporecca aedop-
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Mmaruu mMetaiuioB. [Ipokarka u Bonouenue. ['mbka. [laiika.

MPOLIECCHI U TEXHOJIOTUS TaJIbBAHUYECKUX MMOKPBITUH.
4. O0beM y4eOHOM JUCHUIIMHBI
Kypc uurtaercs B 1, 2 u 3 cemectpax

T'anpBanoTexHuka. ['anpbBaHnuUecKue

B 3aueTHBIX B akanmewm.
Bunbt yueOHOM paboOThI eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JHCIUILIUHBI 110 Y4eOHOMY 6 216
miany (mo ceMecTpam) 2/212 72172172
AyaUTOpPHBIE 3aHATHS: 2,5 90
1/1/0,5 36/36/18
Jlexuuu (Jlek) 0,5 18
0,25/0,25/- 9/9/-
[Ipaktrueckue 3ansatus (113) 2 72
0,75/0,75/0,5 27127118
JlabGopaTopus - -
CamocrosiTtesbaas padora (CP): 2,5 90
1/1/0,5 36/36/18
CaMocTosTebHOE U3YUCHUE PA3/IeTIOB TUCIUTLIMHBI 2,5 90
1/1/0,5 36/36/18
Bun koHTpoJIs: 3aueT / IK3aMeH 1 36

3adeT ¢ OLEHKOH/
3a4eT ¢ OLICHKOM/

JK3aMeH
B 3aueTHbIx B acTponom.
Bunsr yaeGHoi paboTh eIUHUIIAX yacax
OO0mas Tpy10eMKOCTb JMCHUIIIHHBI 110 Y4eOHOMY 6 162
nJiany (mo ceMmecTpam) 21212 72[72/72
AyIUTOPHBIE 3aHATHSI: 2,5 67,5
1/1/0,5 27/27/13,5
Jlextuu (JIek) 0,5 13,5
0,25/0,25/- 6,75/675/ -
[IpaxTuueckue 3ansatus (I113) 2 o4
0,75/0,75/0,5 | 20,25/20,25/13,5
JlaGoparopus - -
CamocrosiTesbaas padora (CP): 2,5 67,5
1/1/0,5 271271135
CamocTosiTeTbHOE H3YUCHHE PA3IeIOB JUCITUTUTHHBI 2,5 67,5
1/1/0,5 271271135
Buja xouTpoJisi: 3auer / 3k3amMeH 1 27

3adeT ¢ OEHKOMH/
3a4eT ¢ OLIEHKOM/
IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«Pusnyeckas XuMus MaTepuaioB AJdd MOHOKPUCTAJLJIOB
pPa3in4HOTr o0 (l)yHKIII/IOHaJIbHOFO Ha3HAYCHUA»

(51.B.JIB.3.1)

1. Heau AMCHUIIMHBI — 00yYE€HUE aCHUPAHTOB 3HAHUSIM, YMEHUSIM U HAaBBIKAM UCTIOJb-
30BaHMs HHGOPMAITNH, €€ 00paOOTKH U HHTEPIPETALINH, a TAK)KE MPAKTHIECKOE OCBOCHUE CO-
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BPEMEHHBIX METOJI0B UCCIICAOBAHII MOHOKPHCTAIJIOB PA3IMYHOTO (PYHKIIMOHAIBHOTO HAa3HAYE-
HUSL.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI ACIIMPAHT JA0JIKEeH:

3namo:

— CoBpemMenHble WH(POPMAMOHHBIE 0a3bl JaHHBIX, COJEPKAIUX (PUIUKO-XUMHUECKUE XapakK-
TEPUCTUKH BEILECTB, Ha OCHOBE KOTOPBIX (POPMHUPYIOTCS MOHOKPHCTAJIOB Pa3IMYHOIO
(YHKINOHATIBHOTO HA3HAYCHHUS.

— B03MOXHOCTH YMCIEHHOTO0 MOJAEIUPOBAHUA JuarpaMM (pa3oBbIX PaBHOBECHH MHOTOKOMIIO-
HEHTHBIX CUCTEM.

— CoBpeMEeHHbIE CUCTEMbI CKaHUPYIOLIEH 3JEKTPOHHOM MHUKPOCKOIIMH, UX XAPAaKTEPUCTUKU U
BO3MOYKHO PELICHHUs TeX MM MHBIX 33/1a4 110 aHau3y Mopdoioruu.

— CoBpeMeHHbIE annapaTHble PEeLIeHns Ui UCCIIe0BaHUI CTPYKTYpHI U (ha30BOro cocraBa Ma-
TEpUaoB METOIaMU PEHTT€HOBCKOH Iu(pakuun

— OKCHepUMEHTalIbHbIE METOJAbl MCCIEI0BAaHUS CIIEKTPaIbHO-TIOMUHECIICHTHBIX XapaKTepH-
CTHUK MOHOKPHUCTAJIJIOB Pa3JIM4YHOI0 (YHKIIMOHAIBHOIO Ha3HAYECHUS

Ymemn:

— W3Bnekats uHOpMaLMIO O (U3HKO-XMMHUUYECKUX XapaKTEPUCTHUKAX BEILIECTB, HA OCHOBE KO-
TOPBIX (POPMUPYIOTCS MOHOKPUCTAIUIBI PA3IUYHOTO (PYHKIMOHAIHHOTO Ha3HAYEHUs, COBpe-
MEHHbIE 0a3 JTaHHBIX OTEYECTBEHHBIX U 3apYOEKHBIX TPOU3BOAUTEIICH.

— ®opMUpOBaTh MAKET BXOJHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX B Pa3JIM4YHbIE CUCTEMbI YUCIICH-
HOT'0 MOJICJIMPOBAHMS Ul pacyeTa MHOIOKOMIIOHEHTHBIX TuarpaMM (a30BbIX PaBHOBECHIA.

— IloaroraBnuBare 00pa3ibl JIsl HPOBEACHUS ANEKTPOHHO-MUKPOCKOIIMYECKOTO aHaIN3a U UH-
TEPIIPETUPOBATH PE3YIBTATHI TPOBEACHHOTO MOP(OIOTHUECKOTO, HIEMEHTHOTO aHATU30B.

— IloxaroraBnuBaTh, NPOBOIUTH CHEMKY M IPOBOJIUTH KOJIWYECTBEHHBIH aHalIM3a CIIEKTPOB
PEHTI€HOBCKON JU(paKIUN MOHOKPUCTAIIOB PA3INYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUSI.

— TloxroraBnuBaTh 00pa3Ilbl, MPOBOAUTH CHEMKY U KOMIIBIOTEPHYIO 00paOOTKY CHEKTpoB (o-
TOJIFOMMUHECLIEHIIMM, KOMOMHAIIMOHHOTO PAcCEsiHUsI CBETA, ONTUYECKOTO IMOTJIOLIEHUS B BU-
numoii u UK obmacth.

Braoemy:

— Hagbikamu paGoThl ¢ COBpeMEHHBIMU MH()OPMALMOHHBIMU PECYpCaMu B O0JIACTH XpaHEHHUs
¥ 00pabOTKU JaHHBIX MO (PU3UKO-XUMHUUECKUM XapaKTePUCTUKAM BELIECTB, HA OCHOBE KOTO-
pBIX GOPMUPYIOTCS MOHOKPUCTAIJIOB PA3IMYHOTO (PYHKIIMOHAJILHOTO Ha3HAUEHUS,

— CoBpeMEHHBIMH METOJIaMH aHaliu3a MOpP(OJIOTuH, CTPYKTYphl, (a30BOro M 3JIEMEHTHOIO
COCTaBOB MaTepHUalOB Ha OCHOBE KOHACHCUPOBAHHbBIX (pa3 MHANBUIYAIBHBIX BEIIECTB U XHU-
MHUYECKHX COCITMHEHUH.

JlucuuiuinHa HarelleHa Ha ¢popMupoBaHue cienyromux komnerenuuit: OK-5, OIK-3,

OIIK-5, TIK-1, ITK-2, TIK-3.

3. Kparkoe conepxxanue JMCUMILIAHBI:

CoBpemeHHbIe HH()OPMALIMOHHBIE CUCTEMBI 10 (PU3UKO-XUMUYECKUM CBOIICTBAM MaTepua-
JIOB JJIs1 U3TOTOBJICHUSI MOHOKPUCTAIUIOB PA3IMUYHOrO ()YHKIIMOHAIBHOT'O HA3HAYCHHUS.

CoBpeMeHHbIE CUCTEMbl YHCIEHHOTO MOJEIUPOBAHMS AUarpaMM (pa3oBbIX paBHOBECUH U
UX HCIIOJIb30BaHKUE JIJIsl BBIOOpa YCIOBUHN IMOJIyYE€HHS] MOHOKPUCTAJIOB Pa3IMYHOrO (PYHKIHO-
HaJIbHOTO Ha3HAYEHHUS.

OKCHEpUMEHTAJILHBIE METOBI UCCIIEIOBAHMS MaTEpUAJIOB AJIEKTPOHHONW TEXHMKH M TeTe-
po(a3HBIX MICHOYHBIX CTPYKTYpP C MOMOUIbIO 3JIEKTPOHHONM MUKpOCKONHH. Bo3MokHOCTH CO-
BPEMEHHBIX CKAaHUPYIOUIUX 3JIEKTPOHHBIX MHUKPOCKOIOB C pa3jIMYHBIMU CHCTEMaMH (OpPMHpPO-
BaHUsl DHEPreTHUecKUx My4dkoB. OCOOEHHOCTH MaTeMaTH4ecKol 0OpabOTKH CUTHAJIOB 3JIEK-
TPOHHBIX U MOHHBIX CHCTEM aHalIM3a MOBEPXHOCTH MarepuanoB. MeTonsl aHanmu3a (a3oBoro,
CTPYKTYPHOT'O U 3JIEMEHTHOI'O COCTaBa B COBPEMEHHBIX CUCTEMAaxX CKAHUPYIOIIEH 3JIEKTPOHHON
MHUKpocKomuu. OcoOEHHOCTH NPUMEHEHHs] PEHTTeHO-(IIyOPECHEHTHOTO aHaliM3a B peKUMax
9HEPro-IUCIEPCHOHHOIO U BOJTHOBOTO U3MEPEHUS.
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CpaBHUTENBHBI aHAIN3 BO3MOYKHOCTEH COBPEMEHHBIX CHCTEM PEHTTEHOBCKOU TUMPaKIUU.
Oco0eHHOCTH MPOTPAMMHOT0 OOECIIEYeHHE JIJIsT 00pabOTKU PE3yIbTaTOB AU(PpPAKTOTpAMM KpH-
CTAJINYCCKUX 00BEKTOB.

DKCIepUMEHTAIbHBIC METOIBI UCCIEAOBAHUS CIIEKTPAIbHO-TIOMUHECIICHTHBIX XapaKTePH-
CTUK MOHOKPHCTAJIOB Ui JOTOHUKH H JIEKTPOHUKH. MaremaTudeckas 00paboTKa CrieKTpaib-
HBIX M CHEKTPATbHO-KUHETHYCCKUX JAaHHBIX. [[pUYMHBI YITUPEHUS CIIEKTPOB JIIOMUHECIICHIIUHA —
OJIHOPOJIHOE M HeojHopoaHoe yimupenue. LlltapkoBckoe pacuieruienue JuHul. CHOEKTPHI JIO-
MHUHECIICHIIMM MHOTOLICHTPOBBIX MaTepualioB. Pa3okeHne CieKTpoB Ha DJIEMEHTAPHBIE KOMITO-
HeHThl. OT/eNeHIe TUHUA MTAPKOBCKUX KOMIIOHEHT OJTHOTO LIEHTPA OT JHHHMA, 00pa30BaHHBIX
Pa3HBIMHU LIEHTPAMHU CBEUCHUSI.

Kunernka 3aTyxaHus JIOMUHECUEHLUH, pa3peUICHHbIE U HEpa3pelICHHbIE MEPEXObl.
BnusiHre Ha KHHETHKY KOOTIEPATHBHBIX MPOIIECCOB M MOH-HOHHOTO B3aMMOJIeHCTBHS. BiusHue
Ha KUHETUKY TeMIIePaTypHOr0, KOHIIEHTPAIIMOHHOTO U MPUMECHOI'0 TYIICHUS JIIOMUHECICHIIUH.
Pacuer kBaHTOBOTrO BBIXOJa. [lOCTpOCHHME KMHETHYECKHMX KPUBBIX M pacueT BPEMEHHU >KU3HU
CJIOHBIX, MHOTOIICHTPOBBIX JIIOMHUHO(OPOB.

4. O0beM y4eOHOH JUCHHUILIMHBI

B 3aueTHBIX B akanem.
Bunbt yueOHOM pabOThI EeIMHULIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5 180
(o cemecTpam) 2/3 72/108
AyIMTOpHBIE 3aHATHS: 1 36
0,5/0,5 18/18
Jlexmu (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 1 36
0,5/0,5 18/18
JlaGopartopust - -
CamocrositesnbHas padora (CP): 2 72
0,5/1,5 18/54
Kypcosas pabota - -
Pedepat - -
CamocTosITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 2 72
0,5/1,5 18/54
Buja xonTpoJisi: 3auer / 3k3amMeH 2 72
36/36
JdK3ameH/
IK3aMeH
B 3auetHbix | B acTtponom.
Bunel yue6HOM paboThI eAMHULAX yacax
OO0mas TpyA0eMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5) 135
(o cemecTpam) 2/3 54/81
AyIMTOpHBIC 3AHATHS: 1 27
0,5/0,5 13,5/13,5
Jlextuu (Jlek) - -
[Ipaktuueckue 3austus (I113) 1 27
0,5/0,5 13,5/13,5
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 54
0,5/1,5 13,5/40,5
Kypcosas pabora - -
Pedepar - -
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CamocTosTeTbHOE H3YUCHHE PA3/ICTIOB JUCITUTLTHHBI 2 54
0,5/1,5 13,5/40,5
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 2 54
27127
9K3amMeH/
9K3aMeH

AHHOTAaIUs padoyeil MPorpaMMsbl TUCHHIIHHBI

«®Pu3nyeckasi XUMHUSI MaTePUAJIOB s reTepoda3HbIX IVIEHOYHBIX CTPYKTYP

Pa3Jau4YHOTr0 (l)yHKIII/IOHa.]'ILHOFO HA3HAYCHUND»
(51.B.JIB.3.2)

1. Hesn aucuMmjuHbl — OOydYeHUE ACMHUPAHTOB 3HAHMSIM, YMCHHSIM M HaBBIKaM HC-
M0JIb30BaHUs MH(POPMAIUH, e¢ 00padOTKH W MHTEPIPETAIINH, a TAKXKE MPAKTUIECKOE OCBOCHHUE
COBPEMEHHBIX METO/IOB MCCIIEAOBAHUN reTepoa3HbIX TUICHOYHBIX CTPYKTYP Pa3IMyHOr0 (QyHK-
[IHOHAJILHOTO Ha3HAYEHUS.

2. B pe3yJbTare n3yuyeHus JUCHUINIHHBI ACTHPAHT JI0JIKEH .

Bname:

CoBpeMeHHble HMH(OpPMAIMOHHBIE 0a3bl  JaHHBIX, CcoOAepKamuXx  (U3UKO-
XUMHUYECKUE XapAKTEPUCTHUKU BEIIECTB, HA OCHOBE KOTOPBIX (DOPMUPYIOTCS TeTe-
poda3HbIX TIEHOYHbIE CTPYKTYPHI U3EIUN JIIEKTPOHUKH.

B03MOXHOCTH YHCICHHOTO MOJICITMPOBAHUS TUarpaMM (a30BbIX PaBHOBECHUN MHO-
TOKOMIIOHEHTHBIX CHUCTEM.

CoBpeMEHHbBIE CHCTEMbI CKAaHHPYIOIIEH AJIEKTPOHHOW MHUKPOCKOIIUMHU, MX XapaKTe-
PUCTHKHU ¥ BO3MOKHO PEIIEHUs TeX WM MHBIX 3aJa4 MO aHaIu3y MOP(OIOTHH.
CoBpeMeHHbIE alfmapaTHbIe PEIIeHUs JIsi UCCIEOBAaHUN CTPYKTYphI M (Ha30BOTO
COCTaBa MaTEpPHUAJIOB METOJaMHU PEHTTEHOBCKOU TUdpaKIII

DKCHEepUMEHTAIbHBIE METOJbl MCCIEI0BAHUS CHEKTPATbHO-IFOMUHECIEHTHBIX Xa-
PaKTEpUCTUK OOBEMHBIX, TOJIMKPUCTALTNYECKUX U TOHKOTUICHOYHBIX MaTEPHAJIOB

Ymemn:

N3Bnekary nHpopManuo 0 (HU3UKO-XMMUYECKUX XapaKTEPUCTHUKAX BEIIECTB, Ha
OCHOBE KOTOPBIX (OPMHUPYIOTCA TeTepo(da3HbIX TJIICHOYHBIE CTPYKTYPHI H3IETHI
ANEKTPOHUKHU, COBPEMEHHbIE 0a3 TaHHBIX OTEYECTBEHHBIX U 3apyOEKHBIX MPOU3BO-
JTUTEIIEH.

@opMHUPOBATH MAKET BXOJHBIX SKCIEPUMEHTAIBHBIX JAHHBIX B Pa3JIMYHbIE CUCTEMBI
YHCIIEHHOTO MOJIETUPOBAHUs Ml pacieTa MHOTOKOMIIOHEHTHBIX Auarpamm (haso-
BBIX PaBHOBECHII.

[ToaroraBnuBaTh 00pa3ilbl sl MPOBEACHUS AIEKTPOHHO-MUKPOCKOTMYECKOTO aHa-
TU3a U MHTEPIPETUPOBATH PE3YIbTaThl MPOBEAECHHOTO MOP(OIOTHYECKOTO, dJie-
MEHTHOTO U ()a30BOT0 aHAJIU30B.

[logroraBnuBarh, MPOBOJUTH CHEMKY M TPOBOAUTH KOJMYECTBEHHBIM aHalIM3a
CIEKTPOB PEHTICHOBCKON MUQPAKIIMK MOPOIIKOBBIX KPHUCTAIMYECKUX B amopd-
HBIX MaTE€pUaJIOB.

[ToaroraBnuBaTh 00pa3Ibl, MPOBOJUTH CHEMKY U KOMITBIOTEPHYIO 00pabOTKy CreK-
TPOB (POTOIFOMHHECIIEHIINN, KOMOUHAIIMOHHOTO PACCESHUS CBETa, ONITUYECKOTO T0-
raomenus B Buaumoit u MK obmactw.

Bnaoems:
— HaBbikamu pabOTBHI ¢ COBpEMEHHBIMH HH(POPMAITHOHHBIMUA PECYpCaMu B 00JIACTH XpaHCHHUS
1 00pabOTKH JaHHBIX 0 (PU3HKO-XUMHUYECKUM XapaKTEPUCTUKAM BEIIECTB, HA OCHOBE KOTO-
pbiX hopMuUpyrOTCs rerepoa3HbIX MICHOYHBIC CTPYKTYPhI H3/ICIIHIA JJICKTPOHHUKH,
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— CoBpeMEHHBIMH METOJaMU aHaln3a MOP(HOIOTHU, CTPYKTYpPHI, (PA30BOr0 U 3IEMEHTHOTO
COCTaBOB MaTE€pHaJIOB Ha OCHOBE KOHJICHCUPOBAHHBIX (a3 WHIWBUIYAIbHBIX BEIIECTB U XH-
MHYECKUX COCIUHCHHM,

JuciuniauHa HaresneHa Ha dopmupoBanue cienyronmx komnereHiuii: OK-5, OIIK-3,

OIIK-5, TIK-1, TIK-2, TTK-3.

3. Kpatkoe coaep:xkaHue TUCHHIINHBI
2-3 cTpaHUIIBI

CoBpeMeHHbIe HHPOPMAIIMOHHBIE CUCTEMBI 110 (PHU3UKO-XUMHUYECKHM CBOMCTBAM MaTepHa-
JIOB JIJIsl U3TOTOBIICHUS TeTePO(Da3HBIX CTPYKTYP Pa3IMIHOTO (PYHKIIMOHATHHOTO HA3HAYCHHMS.

CoBpeMEHHBIE CHCTEMBl YUCJIICHHOTO MOJICTUPOBAHUS JuarpaMMm (a3oBBIX PAaBHOBECUH U
WX MCIIOJIH30BAHKE JIJISl BBIOOpA YCIOBUI MOTy4YeHUs TeTepoda3sHbIX TOHKOIUICHOYHBIX CTPYKTYP
pazIuYHOTO QYHKIIMOHATBHOTO HA3HAYCHUS.

DKCIEepUMEHTaIbHbIE METO/IbI UCCIICIOBAHUSI MAaTEPUATIOB 3JIEKTPOHHOU TEXHUKHU U TeTe-
po(a3HBIX MICHOYHBIX CTPYKTYpP C MOMOIUIBIO JEKTPOHHON MUKpockonuu. Bo3moxkHocTu co-
BPEMCHHBIX CKaHUPYIOMIUX JJICKTPOHHBIX MHUKPOCKOIIOB C Pa3JIMYHBIMU CHCTEMaMH (HOpPMHPO-
BaHUs DHEPreTHUECKUX My4KoB. OCOOCHHOCTH MaTeMaTH4eckoil 0OpabOTKHU CUTHAJIOB 3JIEK-
TPOHHBIX M MOHHBIX CHCTEM aHall3a MOBEPXHOCTH MaTepuanoB. Metonbl aHaimza ¢$a3oBoro,
CTPYKTYpPHOTO M 3JIEMEHTHOTO COCTaBa B COBPEMEHHBIX CUCTEMaX CKaHUPYIOLIEH 3JIEKTPOHHOU
MuKpockormu. OCOOEHHOCTH TPUMEHEHUS PEHTTEHO-(DIyOPECICHTHOTO aHall3a B PEXHMax
HHEPro-AUCIEPCUOHHOTO U BOJTHOBOTO U3MEPEHUSI.

CpaBHUTEIIBHBI aHATTU3 BO3MOKHOCTEH COBPEMEHHBIX CUCTEM PEHTICHOBCKOUN AUPaKIIUHU.
Oco0eHHOCTH TIPOTPaMMHOTO obecnieueHue it 00paboTKH pe3yIbTaToB TU(PPAKTOTPaMM KpH-
CTAJUIMYECKHUX, aMOP(PHBIX 1 HAHOPA3MEPHBIX 00BEKTOB.

DKCIEepUMEHTATbHBIE METOIBI UCCIEAOBAHUS CIIEKTPATbHO-TIOMUHECIICHTHBIX XapaKTepH-
CTUK OOBEMHBIX, MOJUKPUCTAIUIMUYECKUX M TOHKOIUICHOYHBIX MAaTepHalloB A1 (DOTOHHKH H
ANIEKTPOHMKHU. MaTeMaruueckass o0paboTKa CHEKTPAIbHBIX U CIIEKTPAIbHO-KMHETHYECKUX JaH-
HbIX. [[pU4MHBI yIIMPEHUS CIIEKTPOB JTIOMHHECIICHIIUM — OJTHOPOJIHOE U HEOJHOPOJIHOE YIINpe-
Hue. llItapkoBckoe pacmiersienue JUHUN. CHeKTphl TIOMUHECIICHIIMM MHOTOIICHTPOBBIX MaTe-
puanoB. Pa3noxeHue CeKTpoB Ha 3J€MEHTApHbIE KOMIIOHEHThI. OTJeNeHue JTMHUN MITapKOB-
CKHMX KOMITOHEHT OJIHOTO LIEHTpa OT JTUHUMN, 00pa30BaHHBIX Pa3HBIMU IICHTPAMU CBEUCHUS.

KuneTnka 3aTyxaHus JIOMUHECUEHLUH, Pa3pEUICHHbIE U HEpa3peUICHHbIE NEPEXOIb.
BiustHue Ha KMHETHUKY KOOTMEPATUBHBIX MPOIIECCOB M MOH-MOHHOTO B3auMOJACHCTBUs. BrusHue
Ha KUHETUKY TEMIIEPaTypHOr0, KOHIEHTPAIMOHHOTO U MPUMECHOI'O TYIIEHUS JIIOMUHECUEHINH.
Pacuer xBanTOBOro BBIXOMA. [lOCTpOCHHE KMHETHYECKUX KPUBBIX M pacueT BPEMEHU >KU3HU
CJIOHBIX, MHOTOIIEHTPOBBIX JIIOMHUHO(OPOB.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akagem.
Bunael yue6HOI paboTh eANHULAX yacax
O0mas TpyA0eMKOCTb JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5) 180
(mo cemecTpam) 2/3 72/108
AyIUTOpPHBIE 3aHATHUS: 1 36
0,5/0,5 18/18
Jlexmm (Jlek) - -
[Ipaktuueckue 3anstus (I113) 1 36
0,5/0,5 18/18
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 72
0,5/1,5 18/54
Kypcosas pabora - -
Pedepar - -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 2 72
0,5/1,5 18/54
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Buja xoHTpoOJIsi: 3aueT / 3K3aMeH 2 72
36/36
IK3ameH/
JK3aMeH
B 3auetHbix | B acTtponom.
Bunel yue6HOM paboThI eIMHULIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5 135
(1Mo cemecTpam) 2/3 54/81
AyAUTOpPHBIE 3aHATHSA: 1 27
0,5/0,5 13,5/13,5
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I13) 1 27
0,5/0,5 13,5/13,5
JlaGoparopust - -
CamocrositesbHasi padora (CP): 2 54
0,5/1,5 13,5/40,5
KypcoBas pabora - -
Pedepar - -
CamMocTosATeIbHOE U3YUYCHHE PA3ACTOB IUCIUTUIMHBI 2 54
0,5/1,5 13,5/40,5
Bua xonTpoJs: 3auer / 3k3aMeH 2 54
27127
IK3ameH/
JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«/IMarHoCTUKA U KIaccu(PuKanms TEXHUYECKUX
U IOBEJTHMPHBIX MOHOKPHCTAJJIOB (T€eMMOJIOT S )»
(b1.B.Z1B.3.3)

1. Heau AUCHMIUIMHBI — OOy4YEHHE CTYJEHTOB MarucTpaTypbl OCHOBHBIM 3HAHUSIM B
00JacTH IOBENUPHBIX MOHOKPUCTAIIAX C MO3UIUU (GU3XUMHUHU TBEPAOTO Tella ¥ reMMmosoruu. B
paszzaenax AUCUUILTAHBI PACKPBIBAIOTCS OCHOBHBIE TTOHSATHS TEMMOJIOTH KaK HAYKH O FOBEJIMPHBIX
KaMHSX, JaHbl pa3UYHbIE TUIBI KIaccuPHUKaAIUil (TeMMOIOTHYEcKas, MPOMBIIIIEHHAs!, TEXHO-
JIOTUYECKast ¥ Jp.), IPUBEEHBI OCHOBHBIE METO/IbI JUATHOCTUKHU U W3yUYEHUS MPUPOTHBIX MOHO-
KPHUCTAJIOB, JaHO JETaJbHOE OMMCAHUE IPUPOJIHBIX MOHOKPUCTAILUIOB B COOTBETCTBUM C COBpE-
MEHHOM cucTeMaTuKoil. B mpogomkeHnn nporpaMMbl 00yueHuUsl OCYLIECTBIISIETCS MTEPEX0] B U3-
JIOKEHUW MaTepuana Kypca OT MPUPOIHBIX K TaK Ha3bIBa€MbIM MOIU(MHUIIMPOBAHHEIM (00Jsaro-
POKEHHBIM) TIPUPOTHBIM U UCKYCCTBEHHBIM MOHOKPHCTA/UIAM M MaTepHajiaM. 37eCh MOKa3aHbl
KpPaTKO OCHOBHBIE METOBI 00JaropaxMBaHus, a Tak e PACCMOTPEHBI MPUMEPHI MOTUDHUITUPO-
BAHHBIX MPUPOJHBIX U MCKYCCTBEHHBIX MAaTEpPUAJIOB HAIIEAIIMX B HACTOAIIECEC BPEMsI HIMPOKOE
IpUMEHEHNE. B 3aKII0UYEHUN TUCHUIUIMHBI PACCMOTPEHBI HCKYCCTBEHHBIE MaTEpPUabl, SBIISIO-
Iyecs aHajaoraMu IMPUPOIHBIX MOHOKPHCTAIOB. Bee TeMbl pa3fenoB Kypca Mmociaea0BaTesIbHO
B3aHMMOCBSI3aHBbI.

B pesynbTaTe M3ydeHUs QUCHMIUIMHBI CTYJIEHTBI MAruCTPATYPhl JOKHBI UMETh MpPEI-
CTaBJICHHE O €€ IeNIAX, 3a7a4ax, 00beKTaX U METO/IaX UCCIIEOBAHUI MPUPOIHBIX M UCKYCCTBEH-
HBIX MOHOKPHUCTAJLJIOB.

2. B pe3yabTaTe M3y4eHUs IUCHUILINHBI CTYIeHT MAaruCTPaTypPhbl 10JKEH:

Buame:

- COBPEMEHHBIE METO/Ibl UCCIIEIOBAHUS U JIUATHOCTUKH FOBEJIUPHBIX KAMHEM.
- 00IIME MPUHIIMIBI KJIaCCU(PUKAIMKA TPUPOTHBIX, APATOIIEHHBIX MOHOKPUCTAIUNTMYECKUX KaMHEH
Y 3HaTh UX TPYIIIbI
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- IMAarHOCTHYECKUE MPU3HAKH U KPUTEPUHU MPHUPOJHBIX U MCKYCCTBEHHBIX IOBEIUPHBIX MOHO-
KPHUCTAJJIOB.

Ymems:

- T0JIb30BaThCsl TEMMOJIOTMUECKUMH MPUOOpaMU U OINpPENeNATh CBOMCTBA IOBEIMPHBIX
KaMHEH.

- ONpEeAENATh KaUeCTBEHHbIE XapaKTEPUCTUKU MPUPOJHBIX U MCKYCCTBEHHBIX MOHOKpH-
CTaJIJIOB BU3YaJIbHO U METOJIaMU JIETAIbHBIX UCCIIEI0BAHUM.

Braoemy:

- HaBbIKAMH OTNpeAeTeHUus (PU3NYECKHX M XUMHUYECKHX CBOMCTB HMPUPOIHBIX U HCKYC-
CTBEHHBIX IOBEIMPHBIX MOHOKPUCTAJIJIOB HA MapO- U MUKPOYPOBHE.

JucuuiuinHa HaneneHa Ha (opmupoBaHue cienyroumx kommereHmmii: OK-5, OIIK-3,
OIIK-5, TIK-1, I1K-2, T1K-3.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

1. Beenenue. IlpuponHble AparoleHHble MOHOKPHCTAIbl KaK OOBEKT HCCIIEIOBaHMS
remmosoruu. llenn u 3amgauu, oOBEKTHI M METOJbI MCCIENOBAHUM (BU3yallbHbIE, HHCTPYMEH-
TajbHbIE), IPUOOPBHI, annaparypa.

2. IpuHIune! K1accupUKAIMA TPUPOJHBIX IPAaroleHHBIX MOHOKPHCTAILIIOB, COBPEMEH-
Hble Ki1accupukanuu, CIBJO. IlonsaTue «aparoueHHbli KaMeHb» B pa3iINuYHbIX acrekrax. IIpa-
Buna CIBJO (MexnaynapoaHas KoH(pEepeHLHs M0 IOBEIMPHBIM KaMHSIM, U3AEIUsAM U3 cepedpa,
anMazam 1 xemuyry). Otnomenue Poccun xk CIBJO.

3. OU3NKO-XMMUYECKHE CBOWCTBA MPHPOIHBIX JPArOlNEHHBIX MOHOKPHUCTAIUIOB (IIBET,
0J1eCK, TBEpAOCTh, IUIOTHOCTh, ONTHYECKUE CBOWCTBA, aOCOpOLMs, OCOOEHHOCTH), BU3yaJIbHbIE
U MHCTPYMEHTaJIbHbIE METObI AuarHocTuku. ITpubopsl, annaparypa (MUKpOCKOI, UMMEPCHOH-
CKOII, HOJISIPUCKOI, pedpaKTOMETp, CHEKTPOCKoIl, auxpockon, Y®d-namna). LleHTpbl okpacku,
cnektpodoTomepus u oreHka 1geta rno cucreme GIA.

4. TTpupoaHble MOHOKPHUCTAIBI (T€MMOJIOIHYEcKash XapaKTepUCTHKa, METOAbI MJCHTH-
(buKanny, MECTOPOXKJIEHUS): ajaMa3, Mpo3payHble (OrpaHOYHBIE) IOBETUPHbIE KaMHH (TP. KOPYH-
na, Tp. Oepuiia, Xpu300epuiul, IMUHENb, TP. TpaHara, rp. KBaplia u Jip.); HEIpo3pauHble

(TOBENTMPHO-TIOICIIOYHBIC) KAMHU: OJIArOPOHBIN omall, Oupro3a, HeppuT, KaaEUT, XPU30-
npas, Ja3ypuT U Jp.

5. OpraHoreHHble AparoleHHblE MaTepuanbl (KEMUYT, MepiaaMyTp, SHTapb, KOpall U
Jp.); TEMMOJIOTHYECKasl XapaKTepUCTUKA, METO/Ibl TUAarHOCTUKU.

6. Llens oOmaropaKMBaHHUs MPHPOTHBIX JIPATOLUEHHBIX MOHOKPHCTAIIOB. MeTonbl MO-
JUGUIMPOBAHUS W TUArHOCTUYECKUE MPU3HAKM 00JIaropakMBaHHUs, CHOCOOBI pacro3HAaBaHUS
00J1arop0oKEeHHBIX KaMHEH.

7. IIpOoMBIIITIEHHBIH POCT UCKYCCTBEHHBIX aHAJIOTOB IMPUPOAHBIX MOHOKPHUCTAJIIOB, TPE-
OoBaHHA K BbITycKaeMoW mpoayKuuu. Vcropuyeckas crpaBKka O Pa3BUTHUU MPOMBIIIIEHHOTO
CHHTE3a U pOCTa JAPAroleHHbIX KaMHEH, OCHOBHbIE METO bl pocTa. O0IacTH MPUMEHEHUS UCKYC-
CTBEHHBIX aHAJIOTOB MPUPOJHBIX KaMHEH, UX JTOCTOMHCTBA U MPEUMYIIECTBA Nepe] MPUPOIHbI-
MU KaMHSIMH.

8. Hambonee mmpoko pacrnpocTpaHEHHBIE HCKYCCTBEHHBIC IOBEIHUPHBIC KAMHU, HX T€M-
MOJIOTHUYECKasi XapaKTePUCTUKA, METO/bl MACHTU(UKALUH, KIIOYEBbIE JTUArHOCTUYECKHE MpPH-
3HAKHM OTJINYUS UCKYCCTBEHHBIX IOBEIMPHBIX KAMHEHN OT NpUpoHbIX. OUPMBI-TIOCTABLIIUKH.

9. Umuranun. Bunsl umutanmii (M3 NpUpOIHBIX, HCKYCCTBEHHBIX MaTE€pHUaioB, COCTaB-
HbI€ KAMHH); CIOCOOBI M METO/IbI paCIIO3HABAHUS UMHUTALIUM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHEBIX B akanem.
Bunst yueOHoI paboTh €IMHHLIAX qacax
OO01mast TPyA0eMKOCTh THCIUIIJIMHBI 110 Y4e0HOMY IJIaHY 5 180
(1o cemecTpam) 2/3 72/108
AyYIUTOPHBIE 3aHATHSL: 1 36
0,5/0,5 18/18
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Jlexmn (Jlek) - -
[TpakTuueckue 3arstus (I13) 1 36
0,5/0,5 18/18
JlaGoparopust - -
CamocrositesbHas padora (CP): 2 72
0,5/1,5 18/54
KypcoBas pabora - -
Pedepar - -
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI 2 72
0,5/1,5 18/54
Buja konTpoJsi: 3auer / 3k3aMeH 2 12
36/36
IK3ameH/
JK3aMeH
B 3aueTHbix | B acTtponOoM.
Bunbt yueOHOM paboOThI EeIMHULIAX yacax
O0mas TpyA0eMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY IJIaHY 5 135
(o cemecTpam) 2/3 54/81
AyIMTOpHBIE 3aHATHS: 1 27
0,5/0,5 13,5/13,5
Jlexmu (Jlek) - -
[TpakTnueckue 3anstus (I113) 1 27
0,5/0,5 13,5/13,5
JlaGopaTopus - -
CamocrositesbHas padora (CP): 2 54
0,5/1,5 13,5/40,5
KypcoBas pabora - -
Pedepat - -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 2 54
0,5/1,5 13,5/40,5
Buj koHTpoOJIS: 3a4eT / IK3aMeH 2 o4
27127
JK3ameH/
JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI
«OCHOBBI HAYYHOI'0 MOAX0/1a K CHHTE3y MOHOKPHCTAJLJIOB TEXHHYECKOT 0
U I0BEJIMPHOI0 HA3HAYEHUS M NYTH MOAU(PUKAIMU UX QYHKIMOHAJIBbHBIX CBOICTB)
(b1.B./1B.4.1)

1. Henau qucHUIIMHBI — 00yYCHUE aCIUPAHTOB 3HAHUSM, YMEHHSIM U HAaBBIKAM UCIIOJb-
30BaHMS WH()OPMAIIUK O COBPEMEHHBIX TPOMBITIUICHHBIX TTPOIIECCaX YIIYUIICHHUS XapaKTEPUCTHK
MOHOKPHUCTAIUNIMYECKUX MAaTEPHAIIOB ITyTEM UX NEPEKPUCTAIITU3ALINH.

2. B pe3yjbTaTe U3y4yeHUsi TUCHHUIIMHBI ACTMPAHT 10JIKEH:

3namu:

2.1. OcHOBHBIE TIOJIOKEHUS CTPATETUN PA3BUTHS TEXHOJIOTUH BBIPAIIMBAHUS MOHOKPH-
CTaJlJIOB.

2.2. OCHOBHBIE BAPUAHTHI PACUETHBIX CXEM MPOU3BOACTBEHHBIX MPOLECCOB MEPEKPHU-
CTaJNIU3aI1H.

2.3. [IpuHIUTIBI ¥ METOJIBI CEMHUOTHUKH YPAaBHEHHI MOJILHOTO OalaHCca MPUMEHUTETBHO K
MpolieccaM MepeKpPUCTAIITU3ALINH.
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2.4. OcoOeHHOCTH B3aUMOCBS3€H MaKpO- 1 MUKPOIIOTOKOB IS PA3JIMYHBIX TEXHOJIOTUN
NePEeKPUCTALTU3ALINH.

2.5. O0nacTy IPUMEHUMOCTH U 00JIACTH IPUMEHEHUS PA3JIMUYHbBIX TEXHOJIOTUH NEpEKpu-
CTaJTM3aIUH.

Ymems:

2.6. YMeTb COCTaBIISATh PACYETHBIE CXEMbI POU3BOJICTBEHHBIX MPOIECCOB MEPEKpHUCTalI-
JU3aLUH.

2.7. Ymetb onieHuBaTh 3 (HEKTUBHOCTD PA3IUYHBIX TEXHOJIOTUHN MEPEKPUCTAIIHIAIUH.

2.8. YMeTh COCTaBIISATh ypaBHEHUSI MOJIBHOTO OanaHca AJis Pa3IMYHbIX IPOIECCOB Mepe-
KPUCTAILITU3AIUH.

2.9. Ucxons u3 cucTeMbl ypaBHEHUI MOJIBHOTO OaaHca yMeTb HaXOAUTh B3aUMOCBSI3U
Pa3IMYHBIX XapaKTEPUCTUK TAHHOTO MPOoLiecca MepeKpUCTALIN3AUH.

Braoemy:

2.10. Bnagets moHMMaHUeM MPUHIIHUIA U YCIOBHH UHIUGHEPEHTHOCTH CMELIECHUS 110
MHUKpPOCOCTaBY MaTEpHUaIbHBIX IOTOKOB B TEXHOJIOTUSAX POCTa MOHOKPUCTAJIIIOB.

2.11.Ha ocHOBaHUU yCTaHOBJICHHBIX B3aMMOCBSA3€H XapaKTEePUCTUK MAKPO- U MUKPOIIO-
TOKOB BJIaJIETh IOHUMAHUEM TOT'0, KaK YIPABJIATh MPOLECCOM MEPEKPUCTAIITN3ALUY.

JucuumnnuHa HaleneHa Ha opmupoBanue cieayromux kommnerennuii: OK-1, OK-2, OK-
3, OK-8, OK-5, OIIK-1, OIIK-3, OIIK-5, I1K-1, TTK-2, TTK-3.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

3.1. Ctpareruu NOBBIMICHUS] Kaue€CTBa, CHUKEHHUSI CEOCCTOMMOCTH M YBEIWYEHUSI accop-
TUMEHTa B TEXHOJOTHSIX BBIPALIUBAHUS MOHOKPUCTAIJIOB M MOHOKPUCTAIIMYECKUX W3JICIHIA.
Pazpabotka u peanuszanusa texHonorui nepekpucraumsanuu (TI) — BakHeHmMil 3MeMEHT
CTpaTeru MOBBIIICHHUS KauecTBa. OOIas XapakTepUCTUKA TEXHOJOTHHM NepeKpucTain3a-
. (JIexnus 1)

3.2. Kooddumuent s¢pdexTusHOCTH TexHOnornn nepekpucrammmanuu (TID): K, = Co/C,,
rne Co — ucxonnas, a Cy - KOHEUHAsT KOHIIEHTPAIHS MTPEICTABUTEIHHON MPUMECH B KPHCTAILIE.
Pacuernas cxema TIT 6e3 yTumm3amuu otxonoB. BeiBo 3asucumoct K, = (o — aK + K) " ot
BBIX0JIa OJIHON KPHUCTAIUTH3AIMK 0. ¥ 06paTHOro Ko3(hdHIMEHTa pacipe/elenus mpuMecn K =
1/K B cucTeme 1eIeBOil KpUCTAILT — KpUCTAIM3aloHHast cpena. (Jexuus 1)

3.3. Tpu onTUMH3UPOBAHHBIX IO MEPCOHATY MPOCTEHIIHE anmapaTypHble CTPYKTYPhI BbI-
palrBaHusg MOHOKpHCTA/LIOB: (1) BhIpamnBaHue 0e3 MepeKpUCTAILIN3AUHN (HOJIb-KpaTHas Tie-
pexpuctaunzanus) N = 1; (2) BbIpaniBaHue MOHOKPUCTAIIJIOB C OJJHOKPATHOM MEepeKpUCTaIIN-
3anmeii N = 2; (3) BeIpaniuBaHue MOHOKPUCTAIIJIOB C TPEXKPATHOM MepekpucTaiimzanuei N = 4.
Cxema ¢ AByKpaTHOM mepeKpucTain3aiueii N = 3 (HeonTUMU3UPOBaHHAs 1O nepcoHany). Cxe-
Ma C CEMHKpAaTHO# mepekpucTauusammeii N = 8. (Jlekuus 2)

3.4. 3aBHUCHMOCTh BBIXOJIa OJHOW KPHCTAJUIM3ALMK 0 OT Ko3(dHiMeHTa pacnpeaeneHus
npumecer K = 0,08 ; 0,10; 0,12; ansg HONb-, OHO-, ABYX-, TPEX- U CEMHU-KPATHOM MEpeKpucTa-
JU3AIUH JIUTS Pa3INIHBIX YPOBHEH KadecTBa K, = 10; 20; 30; 40; 50 1b. (Cemuuap 1)

3.5. Kputnueckuii ypoBeHb HakoruieHus npumeceid mpu K> 1. 6, = Ig Ko = g Ig (o —oK +
K) ¢ paccMOTpeHHeM uHCiIeHHEIX TpuMepoB. (CeMunap 2)

3.6. BbIxo/bl KpUCTAIIJIOB B TEXHOJOTUSIX HOJb-, OJHO-, IBYX-, TPEX- U CEMU-KPATHOM Tie-
peKpucTauIM3aK 0e3 Bo3BpaTa OTX00B. UncieHHbIe TPUMEPHI ISl BBIXOJA OJHOW KpUCTal-

muzammu o = 0,50; 070; 0,75; 0,80; 0,85; 0,90. Pacuetrnas cxema ¢ BO3BpaTOM OTXOJIOB C KOH-
R . 1
neHTparueit npumeceit C; B Ty K€ CTaIuI0 TIepeKpucTaumzanuu; kodgourument vy, = Ci.1/Ci = E

(o —aK + K). ITpunmun y; = 1. Jloka3aTenabCcTBO HEBO3MOXKHOCTH Y1- iepekpuctaunzanuu. (Ce-
MuHap 3)
3.7. PacueTHast cxema ¢ BO3BpaTOM OTXOJIOB ¢ KOHIeHTpanueid npumeceir Ci B (1 — 2)-10
1

CTAINIO0 TEPEKPUCTALIU3ANNK; KOdDPHUIUEHT Y, = Cin/Ci = E (a —oK + K)2 =1, vo-

NEPCKpUCTAIUIN3 AU, AHanu3 3aBUCHUMOCTH BBIXOJa OI[HOI>'I KpucTajlyimdalli 0O MaKpOIIOTOKa
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MOHOKPHUCTAIIJIOB JIJISL Y2-TIEPEKPUCTAILIN3AUMU OT Kodduimenta pacnpenenenus K mpumecu.
(JTekmus 2)
3.8. PacuetHast cxema ¢ BO3BpaTOM OTXOJOB ¢ KOoHIeHTpanuei npumeceir Ci B (i — 3)-t0
A 1 . N
CTaauio Tepekpuctauianuu; koddpduimuent ys = Cis/Cy = E (o —aK + K)3 =1, vs-

nepeKpucTaiu3anus. AHaIu3 3aBUCMMOCTH BBIXOJla OJHOM KPUCTAJUIM3ALMK 0L MAaKpOIOTOKa
MOHOKPHUCTAIIJIOB ISl Y3-TIEpEeKpUCTAILIM3AUU OT Ko3duirenta pacnpenenenus K npumecu.

(JIekms 3)
3.9. BeiBox 3aBucumocteid Beixopa 1/d; = My/My;j o MAaKpOIOTOKY KPHCTAILIOB IPYIIIbI
HOCIEI0BATENIbHbIX KpUCTAIIM3aMid U BbiIXxoAa 1/0j+1 = My/Myj+1 0TX0Ha 3TOro mporuecca,

HaynHast oT (N — j + 1)-Toil nepexpucTauiM3anuell ¢ BXOASIIMM ChIPhEBBIM MaTePUAIbHBIM MaK-
pOTIOTOKOM My M BBIXOIAIIMM MaTEPUATBHBIM TIOTOKOM OTX0Aa My j+1 M 3aKaHUMBAs OKOHYA-
TEJIBHOM N-0l KpucTauM3anueil ¢ BBIXOAALIMM MaTepUallbHbIM MakponoTokoM My oT BeIxona
OJTHO¥ KPUCTAJUTM3AILUK O TIPU MCIIOJIb30BaHUH Yo-TiepekpucTaum3anui. (Jleknus 3)

3.10. BeiBox 3aBucuMocteii Boixoaa 1/dj = Mp/My.j o MAaKpOIIOTOKY KPHCTAJIIOB IPYIIIIbI
HOCJIEJ0BATENIbHbIX KpUCTAIIM3alMil ¥ BbIXxoAa 1/0j+1 = My/Myj+1 OTX0Ha 3TOro mporuecca,
HauynHas oT (N — j + 1)-Toil mepekpucTauin3anueid ¢ BXOISIIUM ChIPhEBBIM MaTePUAIbHBIM MaK-
ponoTokoM My M BBEIXOJAIIMM MaTEPHATBHBIM MOTOKOM OTXO0/1a Mpj+1 M 3aKAHUMBAsk OKOHYA-
TEJIBHOM N-0#1 KpucTauM3anueil ¢ BBIXOAALIMM MaTepUallbHbIM MakponoTokoM My oT BeIxona
OJTHO¥M KPUCTAJUTM3AILUK O TIPU MCIIOJIb30BaHUH Y3-TiepeKkpucTaum3anui. (Jlekuus 4)

3.11. Pacuer Beixozma 1/dj = Mn/Mpj IO MakpomoToky KpHCTAUIOB TPYNIbI HOCIEI0BA-
TEJbHBIX KPUCTAJUIN3ALUNA U BbIxoaa 1/Gj+1 = Mn/Mn.j+1 0TXO0/a ATOro Ipoiiecca, HaurHasi oT (N
—J + 1)-Toii nepekpucTaIIN3aLKEil ¢ BXOASAIINM CHIPEEBBIM MaTEPUaIbHBIM MaKpPOIIOTOKOM My
¥ BBIXOJIAIIMM MATEepPHATLHBIM OTOKOM OTX0/a My j+1 M 3aKaHUMBAsk OKOHYATENBHOH N-0i KpH-
CTaJuIM3aLuell ¢ BBIXOJSAIIMM MaTepUabHBIM MaKponoTokoM My mpu oHO- Tpex- U CeMHUKpaT-
HOM Y-TIEpEeKPUCTATUTH3AIIAHN JIJIS1 3HAYEHUN BBIX0J1a 0IHOU Kpuctaimum3anuu o = 0,50; 070; 0,75;
0,80; 0,85; 0,90 u cooTBeTCTBYIOMIKE pacdeThl 3P PHEKTUBHOCTH SKOHOMHH ChIpbs. (CemuHap 4)

3.12. Pacuer Beixoma 1/6; = Mp/Mpj 1o MaKpOIOTOKY KPHCTAaJIOB IPYIIIBI MOCIIeI0Ba-
TENBHBIX KpUCTAIM3AUUNA U BbIXoJa 1/0j+1 = Mp/Mp.j+1 0TX0[a 3TOTO Ipolecca, HauuHas oT (N
—J + 1)-Toit mepexpucTaIIN3aNHeil ¢ BXOAAIINM CBIPEEBBIM MaTEPUAIbHBIM MaKpPOIIOTOKOM My j
¥ BBIXOJAIIAM MATePUATHHBIM MOTOKOM OTXO0/a My j+1 ¥ 3aKaHUMBAs OKOHYATETBHOM N-0if KpH-
CTaJIIIM3aluel ¢ BBIXOJSAIINM MaTepuaibHbIM MaKponoTokoM M, mpu Tpex- U ceMUKpaTHOM Y3-
MepeKpUcTaIM3alliy A 3Ha4eHU BbIxoja ogHol kpuctammsanuu o = 0,50; 070; 0,75; 0,80;
0,85; 0,90 u cooTBeTcTBYIOIIME pacueThl 3PHEKTHBHOCTH SKOHOMHUU ChIphs. (CeMuHap 5)

3.13. ®yTyposaorus TEXHOJIOTUH pocTa MOHOKPUCTAIUIOB. bynyiiee npuopuTeTHoe pa3Bu-
THE TEXHOJIOTMH BBIPAIIMBAHUS MOHOKPHUCTANIOB U3 PAacTBOPOB-PACIUIaBOB. PacueTHble cxembl
Y2- U Y3-TIEPEKPUCTAIIIM3ALMU U3 PACTBOPA-pacIliaBa C MEPEKPUCTAIIIM3ALUEN PACTBOPUTENS;
CTPYKTypa SYEeHKH OCHOBHOM nepekpuctaunzaimu. (Jleknus 4)

3.14. IIpunuun u ycnoBue nHANGDPEPEHTHOCTH CMEIIEHUs 10 MUKPOCOCTaBy MaTepHallb-
HBIX IOTOKOB B TEXHOJIOTUSIX POCTa MOHOKPUCTAJIJIOB U3 pacTBOpa-paciiiaBa ¢ MepeKpuCTaIn-
3anuen pactBopuTeis. COOTHOIIEHNE MAaCCOBBIX U MOJIBHBIX KOHLIEHTPALUI 111 MUKPOIIOTOKOB.
[TpMEHUMOCTh CEMUOTHKH XUMHUYECKHX (OPMYJ U YpaBHEHUI XMMHUECKUX peakUui 1js aHa-
JIM3a MAaKpO- U MUKPOIIOTOKOB B TEXHOJIOTUSX MEPEKPUCTAIIN3ALNN; COOTHOIIEHNE HHIEKCOB U
MOJIBHBIX KOHIIeHTpanui. (JIekuus 5)

3.15. YpaBHeHUs MOJIbHOTO OayiaHca JijIsl OCHOBHOMH Yo-NIEpeKPUCTAILTU3AIMU U3 PacTBOpa-
pacmiaBa. Pacuer Makpo- ¥ MUKPOIIOTOKOB. BBIBO/ BbIpaskeHUs Ui onpeeneHust ko3pduiu-
enta 2 dexruBHOCTH nepekpucTammsamuu, K,= Co/C, = (aCa — aCaK + K) " uepes BrIxoz o mo
LIEJIEBBIM KpHUCTaJIaM OJHON KpUCTAJUIM3alluU, KOHLIEHTpauio Ca 11e1€BOro KpUCTauIn3yeMoro
BEI[ECTBA B PACTBOPE-PacIUIaBe U uepe3 obparHeli koddduuuent K = 1/K pacnpenenenns npu-
MECH B CHCTEME IIEJIEBOM KPHCTAILT — KPUCTAIIM3anOHHas cpeaa. (Jlekmust 5)

3.16. YpaBHeHHs] MOJBHOTO OayaHca AJs yo-TIEpeKpUCTAIUIM3alMU pacTBoputens B pac-
TBOpa-pacIljiaBa.
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BbiBo BbIpakeHHMIl [UIsl ONpeAeeHUus] MaKpOIIOTOKOB, UCXOJs U3 M3BECTHOIO MOJIBHOTO
notoka Np BXoAfgmero B N-ylO S4YeWKy pacTBOpPUTENs  pacTBOpa-pacijiaBa s
nepOKpUCTAIUIM3AIINN 3TOTO pacTBopuTels.(Jlexkuus 6)

3.17. YpaBHeHusi MOJbHOTO OanaHca Ui Yz-TIEpeKpHUCTAUIM3AlMKU pacTBoputens B pac-
TBOpPA-pacIjiaBa.

BbiBon BbIpaskeHU# Ui ONpENeNeHUs] MUKPOIOTOKOB, UCXOMAS M3 M3BECTHBIX MOJIBbHBIX
MaKpOIIOTOKOB ¥ MHIEKCOB MUKPOIIOTOKOB JJIsl N-OW sIMEHKH NEPEKPUCTAIIIN3ALUU PaCTBOPUTE-
J1s1 pacTBopa-paciuiaa.(Jlekuus 6).

3.18. BeiBog o0nacTeil AOMyCTUMBIX 3HAUeHUI KOHIEHTpauuu Ca OCHOBHOTO BEIIECTBA B
pactBope-paciuiaBe, pactBopumoctu Cpg pacTBOpHUTENs B BOJE U «MOKPOro» ko3dduimeHta
pacrpeneneHuss npuMmecd K mpu nepekpucTtaiM3aliyd pacTBOPUTENS Uil N-OM SYEHKH Y-
NEepeKpUCTAIUIM3AlUY PACTBOPUTENS pacTBopa-paciiaBa. O0mie MeTouyeckas: Helenecooopas-
HOCTb IIPOLIECCA POCTA C Y2-NIEPEKPUCTAIIN3ALMEN PACTBOPUTENS pacTBopa-paciuiaBa.(Jlexkuust
7).

3.19. VYpaBHeHUs MOJBHOTO OaylaHca JUIsl Y3-TICPEKPUCTALIM3AIMN pacTBoOpuUTelss B pac-
TBOpa-pacrijiaBa.

BbiBos BbIpaxkeHUI [UIsl onpeesieHus MaKpOIIOTOKOB, UCXOJIl U3 U3BECTHOIO MOJIBHOTO
notoka N BXOJAIIETO B N-yIO SYEHKY pacTBOPUTENs pacTBOpa-pacijiaBa i MePeKpPUCTaIIH-
3aruu 3Toro pacteopurens.(Jleknust 7).

3.20. YpaBHeHus MOJbHOTO OanmaHca uid Y3-TIEpeKpHUCTaUIM3alKU pacTBoputens B pac-
TBOpa-pacIjiaBa.

BriBos BhIpakeHMIA AJsi OMpPEeIeHUs] MUKPOIIOTOKOB, UCXO/ M3 M3BECTHOI'O MOJBHOTO
notoka Np BXOJAIIEro B N-yIO SYEHKY pacTBOPUTENSI pacTBOpa-pacijiaBa i MePeKpUCTAIIIN-
3aru 3Toro pactBoputeis.(JIekuus 8).

3.21. BeiBoj 0o0OnacTed AOMYCTHMBIX 3HaYeHUI KOHIeHTpanuu Ca OCHOBHOTO BEIECTBA B
pacTBope-pacmiaBe, pactBopuMoctd Cpg pacTBOpuUTeNs B BOJE U «MOKporo» ko3dduuuenra
pacnpeneneHuss npumecd K npu mepekpuCTaUIM3aldd PACTBOPUTENS A N-OM SYEWKHU 7Y3-
HEePEKPHUCTAIIH3ALMH PACTBOPUTENSL pacTBopa-paciiasa.(Jlexmus 8).

3.22. YpaBHeHUs MOJBHOTO OanaHca ISl Y3-TIEpEeKpUCTAUIM3AlMK pacTBopuTens B pac-
TBOpa-pacIjiaBa.

BoiBoa BbIpaxkeHUI ISl onpeziesieHus: MaKpOIIOTOKOB, MCXO0/i1 M3 U3BECTHOTO MOJIBHOIO
notoka Npg Bxozsmiero B (n - 1)-yio sueiiky pacTBOpHUTENs pacTBOpa-paciuiaBa JUisi MEpeKpH-
cTajuTh3anuy 3toro pacrsopures.(Jexuus 9).

3.23. VpaBHeHus MOJBHOTO OanmaHca Uig Y3-TIEpeKpHUCTAUIM3AMK pacTBoputens B pac-
TBOpa-pacrjiana.

BbIBOZ BRIpaK€HHMI AJIs ONPENEICHHUS] MUKPOIIOTOKOB, UCXO/s U3 M3BECTHOIO MOJIBHOTO
notoka N Bxomsimero B (n - 1)-yro sueliky pacTBOpUTENsS pacTBOpa-paciuiaBa sl MepeKpu-
cTajuu3anuy 3toro pacrsopurens.(Cemunap 5).

3.24. BeiBoj 00JIaCTeH JOMYCTHMBIX 3HaYeHUH KOHIeHTpanuu Ca OCHOBHOTO BEIECTBA B
pacTBope-pacmiaBe, pactBopuMoctd Cpg pacTBopuTeNs B BOJE U «MOKporo» ko3dduuuenra
pacnpenenenus npumecu K npu nepexkpucTauin3aiuu pactBopurenis i (n - 1)-oit sueiiku y3-
NEepEKPUCTAILTM3AINY PACTBOPHUTEIIS pacTBopa-paciuiaBa.(Cemunap 6).

3.25. YpaBHeHuss MOJBHOTO OajaHca ISl Y3-TIEpEKpUCTAUIM3aliKd pacTBopuTens B pac-
TBOpa-pacIjiaBa.

BriBon BeIpaxkeHM Ui onpeaeneHus MaKpOINOTOKOB, UCXO/s M3 U3BECTHOIO MOJBHOTO
notoka N Bxomsmero B (n - 2)-yio sUeliKy pacTBOPUTENS PacTBOpa-paciuiaBa JJsl MEpEKpH-
cTajuTM3aIuu 3toro pacrsopurtes.(Jexuus 7).

3.26. YpaBHeHHsI MOJBHOTO OayaHca AJs y3-TIEpeKpUCTAIUIM3aluu pacTBoputens B pac-
TBOpa-pacrjiana.

BbiBoa BBIpaxeHM Ui ONpEAEIeHUs] MUKPOIIOTOKOB, UCXOASl U3 U3BECTHOTO MOJIBHOTO
noroka Ng Bxomsmiero B (n - 2)-yi0 S4YCHKY pacTBOPHTENS PacTBOpa-paciuiaBa Ul MEpeKpH-
crajumu3anuu 3toro pacrsopurers.(Cemunap 8).
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3.27. BeiBog obnacTeil JOMyCTUMBIX 3HaueHUI KoHIeHTpanuu Ca OCHOBHOTO BEIECTBA B
pacTtBope-paciuiaBe, pactBopumoctd Cg pacTBOpHUTENs B BoOJie U «MOKpOro» koddduimenra
pacnpenenenus npumecu K npu nepexkpucTauin3aii pacTBOPUTENS IS (0 - 2)-0if S4eHKH Y3-
HEePEKPUCTAILTM3AIMN PACTBOPHUTEIIS pacTBopa-paciiiaBa.(Cemunap 9).

3.28. YpaBHeHus MOJbHOrO OanaHca JUIsl Ys-TIEpEeKpUCTaUIM3alMu pacTBoputens B pac-
TBOpa-pacIjiana.

BbiBoa BbIpakeHUI [UIsl ONpEENIEHUs] MaKpOIIOTOKOB, MCXO0/ M3 U3BECTHOTO MOJIBHOI'O
notoka N Bxomsiero B (n - 3)-yio s4eiiky pacTBOPUTENS PacTBOpa-paciuiaBa Jjisl MepeKpH-
cTayuin3anuu 3toro pactsoputeis.(Jlexus 10).

3.29. YpaBHeHus MOJbHOrO OanaHca Uid Y3-TIEpeKpHUCTaUIM3alMKU pacTBoputens B pac-
TBOpPA-pacIjiaBa.

BriBon BeIpaskeHMid AJIs OIpe/ielIeHus] MUKPOIIOTOKOB, MCXO/sS U3 M3BECTHOIO MOJBHOTO
notoka N Bxopmsmero B (n - 3)-yio sUeliKy pacTBOPUTENS PacTBOpa-paciuiaBa Jjisl NEPEKpH-
crajutu3anuu 3toro pacrsopuress.(Cemunap 11).

3.30. BeiBog obnacTeit JOMyCTUMBIX 3HA4eHUI KOHIEHTpauuu Ca OCHOBHOTO BEIIECTBA B
pacTtBope-paciuiaBe, pactBopumoctd Cg pacTBOpuTens B BoJie U «MOKpOro» koddduimenra
pacripeaesenus npumecu K mpu nepekpucTauiM3aii pacTBOpUTes uis (n - 3)-0i s4eiku y3-
HePEKPUCTAILTH3AIINN PACTBOPHUTEIIS pacTBopa-paciiaBa.(Cemunap 12).

3.31. YpaBHeHUss MOJBHOrO OajlaHca Ui Y3-TIEPEKpUCTAIUIH3AMKE pacTBopuTens B pac-
TBOpa-pacrjiaBa.

BbiBosi BbIpaxkeHHMI [UIsl onpeesieHus MaKpOIIOTOKOB, UCXOJIl U3 U3BECTHOIO MOJIBHOTO
notoka Np Bxogsiero B (n - 4)-yio s4eiiky pacTBOPUTEIS PacTBOpa-paciuiaBa JJisl MEPEKpH-
crajun3anuu 3toro pacrsopurens.( Cemunap 13).

3.32. VpaBHeHus MOJbHOTO OanmaHca Uid Y3-TIEpeKpHUCTaUIM3alMKU pacTBoputens B pac-
TBOpa-pacrjiana.

BbIBO BRIpaK€HHI AJI ONPENEIEHHUST MUKPOIIOTOKOB, UCXOJ M3 M3BECTHOI'O MOJIBHOTO
notoka N Bxopsimero B (n - 4)-yio s9eiiKy pacTBOPUTENS PacTBOpa-paciuiaBa sl MepeKpu-
crayu3aiuu 31oro pacrsopureis.(Cemunap 14).

3.33. BeiBoj 00ONacTel JOMYCTHMBIX 3HaYeHUH KOHIeHTpanuu Ca OCHOBHOTO BEIECTBA B
pacTBope-pacmiiaBe, pactBopuMoctd Cpg pacTBOpuUTeNs B BOJE U «MOKporo» ko3dduiuenra
pacnpenenenus npuMecu K mpu nmepekpucTauin3alidid pacTBOpUTENs ist (n - 4)-oi siueiku ys3-
HEePEKPHUCTAILTH3AIMN PACTBOPUTENS pacTBopa-paciuiaBa.(Cemunap 15).

3.34. YpaBHeHuss MOJBHOTO OanaHca ISl Y3-TIEpEKpUCTAUIM3AlMK pacTBopuTens B pac-
TBOpPA-pacIjiaBa.

BoiBoa BbIpaxkeHUI ISl ONpezesieHusT MaKpOIIOTOKOB, UCXO/sI U3 U3BECTHOTO MOJIBHOTO
notoka Np Bxozsmiero B (n - 5)-yio sueiiky pacTBOpHUTENs pacTBOpa-paciuiaBa JUisi MEpeKpH-
crajumu3anuu 3toro pacrsopurens.( Cemunap 16).

3.35. YpaBHeHHs] MOJIBHOTO OayiaHca AJis y3-TIEpeKpUCTaUIM3aluu pacTBoputens B pac-
TBOpa-pacrjiana.

BbiBo BBIpaXeHM Ui ONPENETIEHUs] MUKPOIIOTOKOB, UCXOASl U3 U3BECTHOTO MOJIBHOTO
notoka N Bxopsimero B (n - 5)-yio sueliky pacTBOPUTENS PacTBOpa-paciuiaBa sl MepeKpu-
craju3anuu 3toro pacrsopurens.(Cemunap 17).

3.36. BriBoj 00NacTel AOMYCTHMBIX 3HaYeHUH KOHIeHTpanun Ca OCHOBHOTO BEIIECTBA B
pacTBope-paciiaBe, pactBopuMoctd Cpg pacTBopuTeNs B BOJE U «MOKporo» ko3dduiumenra
pacnpenenenus npumecu K npu nepexkpucTauin3auy pacTBOpUTeNs is (n - 5)-0it sueiiku y3-
NepEKPUCTAILTM3AINY PAaCTBOPHUTEIS pacTBopa-paciuiaBa.(Cemunap 18).

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHbIx B akanem.
Bunpr yue6HOM paboTh €IUHNIAX gacax
OO01mast Tpy/10eMKOCTh JUCHHUIIJIMHBI 10 Y4eOHOMY IJIa- 5 180
Hy (10 ceMecTpam) 2/3 72/108
AyIMTOpPHBIE 3aHATHS: 2 72
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1/1 36/36
Jlextuu (JIek) 0,5 18
0,25/0,25 9/9
[Ipaktuueckue 3ausarus (I13) 15 94
0,75/0,75 27/27
Jlaboparopust - -
CamocrositesbHas padora (CP): 2 72
1/1 36/36
Kypcoas pabora - -
Pedepar - -
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 2 72
1/1 36/36
Bua xoHTpoOJs: 3aueT / IK3aMeH 36
3auer/IK3aMeH

B 3aueTHBIX

B actponom.

Bunel yue6HoI paboThl €AMHULAX yacax
O0mas Tpy0eMKOCTb JUCHUILIHHBI 110 y4eOHOMY IlJIa- 5 135
Hy (10 cemecTpam) 2/3 54/81
AyIMTOpHBIE 3aHATHS: 2 54
1/1 27127
Jlexuunu (Jlek) 0,5 13,5
0,25/0,25 6,75/6,75
[Tpaktuyeckue 3ansatus (I13) 1,5 40,5
0,75/0,75 20,25/20,25
JlabopaTopus - -
CamocrositesbHas padora (CP): 2 54
1/1 27/27
Kypcosast pabota - -
Pedepar - -
CaMocTosATENbHOE U3YUEHNE PA3AEIO0B TUCIUIUINHBI 2 54
1/1 27/27
Bua xoutpoJisi: 3a4er / 3k3amMeH 27
3auer/JIK3amMeH

AHHOTanus padoyeil NPOrpaMmbl IUCHUNIIHHBI

«Hay4yHbIe OCHOBBI TEXHOJIOTHH MATEPHAJIOB /ISl FeTepo(a3HbIX MJIEHOYHBIX CTPYKTYP

C 3a1aHHBIMH (l)yHKIII/IOHaJILHbIMI/I CBOMCTBAMID)

(51.B.]IB.4.2)

1. Hean AMCHMIUVIMHBI — OOYy4YeHHE CTYAECHTOB MAarucTpaTypbl 3HAHUSM, YMEHUSM H
HaBbIKaM HCIOJIb30BaHUS UHPOPMAIMN O MaTepuaiax, crnoco0ax UX MOJIy4YeHUS M aHajau3a Xa-
PaKTEpUCTHUK MAaTEPUAIIOB I reTepoa3HbIX MIIEHOYHBIX CTPYKTYD.

2. B pe3yabTarte u3y4yeHus TUCHMUIJIMHBI CTYI€HT MAarHCTPATYPbI J0JIKEH |

3name:

— OCHOBHBIE HEOPTaHMYECKHE MaTepuaibl U WHIUBUIYAJIbHBIE BEIIECTBA, KOTOPHIE
HCIIONB3YIOTCS JUISl TIOJyYEHHSI AKTUBHBIX M MACCUBHBIX CJIOEB COBPEMEHHBIX TeTe-
po(ha3HbIX MICHOYHBIX CTPYKTYp AJISi MPHUOOPOB AIIEKTPOHUKHU Pa3IMYHOIO Ha3Ha-
YECHUS.

— Mertozas! uccaenoBaHus U KOHTPOJIS 3JIEMEHTHOTO U (Pa30BOTO COCTaBa OTAEIBHBIX
CJI0EB U MHOTOCJIOMHBIX TeTepodaszHbIX CTPYKTYP.
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— Mertoasl aHanu3a (YHKIIMOHAIBHBIX XapPaKTEPUCTUK OTAEIBHBIX CIOEB M MHOTO-
CIIOMHBIX reTepodasHbIX CTPYKTYP

— CnocoObl MoIy4eHus OTJACIBHBIX CIOEB U MHOTOCIOWHBIX TeTepoda3zHbIX CTPYKTYP
C 3apaHee 33JaHHBIMU (PYHKIIMOHAJILHBIMU XapaKTEPUCTUKAMU IS IPHOOPOB 3JICK-
TPOHUKH Pa3IMYHOTO HA3HAYECHUSI.

Ymems:

— AHanu3upoBaTh MH(GOPMALMIO U Ha €€ OCHOBE OCYIIECTBIIATH BHIOOP MaTepHajoB
IUI CO3/1aHUSl aKTHBHBIX U ITACCUBHBIX CJIOEB COBPEMEHHBIX TeTepodasHbIX Iie-
HOYHBIX CTPYKTYp AJIs IpUOOPOB JIEKTPOHUKH PA3IUYHOIO HA3HAYECHHUS.

— OpueHTupoBaThCsl B BHIOOpE ONTHUMAIBHOIO METO/A HMCCIEIOBaHHUS U KOHTPOJISA
3JIEMEHTHOTO U ()a30BOr0 COCTaBa KOHKPETHBIX CIIOEB.

— Meroapl aHanu3a (YHKIIMOHAIBHBIX XapaKTEPHCTUK OTIENbHBIX CIOEB M MHOTO-
CIIOMHBIX TeTepodasHbIX CTPYKTYP

— Cnoco0bl Momy4eHus: OTJACIBHBIX CI0EB U MHOTOCIONWHBIX reTepoda3HbIX CTPYKTYP
C 3apaHee 3aJaHHBIMU (PYHKIIMOHAJILHBIMU XapaKTEPUCTUKAMHU JUIsl IPUOOPOB JIEK-
TPOHUKH PA3IMYHOTO Ha3HAUEHUSI.

Braoemy:
- Meronamu ananu3a (pyHKIMOHAJIBHBIX XapaKTEPUCTUK OTAEIBHBIX CIIOEB M MHOIOCIOMN-

HBIX reTepo(dazHbIX CTPYKTYp
- CoBpeMeHHBIMH CIIOCO0aMH TIOYYEHHUS! OTIENBHBIX CIOEB M MHOTOCIOHHBIX rerepodas-

HBIX CTPYKTYp C 3apaHee 3aJlaHHbIMU (DYHKIIMOHAIBHBIMU XapaKTEPUCTUKAMHK ISl IPHOO-

POB 2JIEKTPOHUKHU PA3IMYHOTO Ha3HAYECHUS.

- Criocob6aMu co3/1aHUSI U UCTIOJIB30BAHUSI OCHOBHBIX 3JIEMEHTOB 3JICKTPOBAKYYMHBIX IMPH-
0opoB (moiorpeBarenei, KaTo0B, T€TTEPOB)
JucuuiuinHa HaueneHa Ha popMupoBanue cinenyromux komnerenuuit: OK-1, OK-2, OK-
3, OK-5, OK-8, OIIK-1, OIIK-3, OIIK-5, I1K-1, T1K-2, TTK-3.
3. Kparkoe conep:kanue TUCHUNIAHBI:

OU3NKO-XUMHUYECKUE CBOMCTBA KpeMHMs M TepMaHusl. TeXHOJOruu MOHO- MOJIMKPUCTAII-
JMYECKOTO U aMOP(HOT0 KPEMHHUSI U Te€PMAaHUs ISl pa3IMYHbIX TUIIOB YCTPOMCTB.

@da30BbIE pABHOBECHUS B CUCTEMAX A3-B°. XapakTtepuctuka (GU3NYECKUX, MEKTpopu3nye-
CKHX, M ONTOIIEKTPUYECKUX CBONCTB XMMHUYECKHUX COSAMHEHUN THUIIA A’B®. TeXHOOrHS TOHKHX
ILICHOK Ha OCHOBE coeauHenHnii A°B® i TBepabIx pacTBOPOB HA UX OCHOBE.

®da30BbIe paBHOBECUS B CUCTEMax A -B°. XapakTepucTika (pu3nyeckux, anekrpoduznye-
CKHX, U ONTO2JIEKTPUYECKUX CBOMCTB XMMUYECKHUX COCAMHEHUN TUIA A’B®. TexHONOTHs TOHKHX
IUICHOK Ha OCHOBe coeuuenuii A°B° u TBEP/BIX PACTBOPOB Ha UX OCHOBE JUIsl MPUOOPOB OTOO-
paxxenus nndopmanuu B UK 1 Bugumom nuamnasone cnekrpa.

@da30BbIe PaBHOBECUS B CHCTEMAX A%BS. XapakTepucTika (pu3nueckux, anekrpodusznye-
CKHX, U ONTOSJIEKTPUYECKUX CBOMCTB XMMUYECKHUX COEMHEHUHN THUIA A“B®. TexHomorus TOHKHX
IUICHOK Ha OcHOBe coenmuenmii A*B® u TBEP/BIX PACTBOPOB Ha UX OCHOBE JJIs1 MPUOOPOB OTOO-
paxxenus nnpopmanuu B UK auamasone cnekrpa.

XapakTepucTuka (pU3NKO-XMMUYECKUX, (PU3NUYECKUX U DJIEKTPO(PU3MUECKHX CBOMCTB He-
KOTOPBIX MaT€pHajiOB, IMUPOKO HCIIOIb3YEMBIX IPU HW3TOTOBJIECHWU IACCUBHBIX JJIEMEHTOB B
TEXHOJIOTUSX TeTepoda3HbIX MJICHOYHBI CTPYKTYP: METAJLIbI, OKCUbI, HUTPUIBI.

Kunkue kpuctamisl. Kinaccuduxaiys, OCHOBHbIE XapaKTEPUCTUKH.

TexHonorust crekiaa B AJIEKTPOBAKYYMHOHM M MHKPO3JIEKTPOHHOM ITPOMBINIIEHHOCTH.
Knaccudukanus crekos 1no coctaBy ¥ 06gacTi npumMeHeHus. OnTudeckoe, 3J1eKTPOBaKyyMHOE,
Ja3epHOE CTEKJIO — OCHOBHBIE CBOMCTBA. COBPEMEHHBIE NPOMBIIUIEHHBIE TEXHOJIOTUN CTEKIIA.
Cnan crexna ¢ MetamuioM. CTEKIIOKPUCTAJUINYECKUE MaTEpUabl I HJIEKTPOHUKU U OINTOXJIEK-
TPOHHUKH, TEXHOJOTHs, 00JAaCTH MPUMEHEHHs, JOCTOMHCTBA, METOJbI KOHTPOJS HaHO- MHUKpO-
CTPYKTYPbI CTEKJIOKPUCTAIIIMYECKUX MarepHuaroB. OCHOBHbIE NMPOOIEMbl HAaHO CTPYKTYPHUpPO-
BaHHBIX JBYX(a3HbIX MaTEPUAIIOB.
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TexHonorust Heopranuueckux JoMuHodopoB. Knaccupukanus momMuHo(pOpoB Mo pas-
JUYHBIM Tpu3HaKaM. OCHOBHbBIE KJIACCHI XUMUYECKUX COCAMHEHHI, UCIIOIb3yEeMbIX ISl CUHTE3a
HEOPraHMYECKUX JTIOMHHOGOPOB. TEeXHOJOrHs TOHKOIUIGHOYHBIX 3JIEKTPOIIOMHHECIEHTHBIX
cTpyKTyp.Opranudeckas 3JeKTpotoMUHecleHlus. OCHOBHBIE KJIacChl HAaHOPa3MEpHBIX ILIe-
HOYHBIX CTPYKTYP Ha OCHOBE OPTaHUYECKUX JIEKTPOTIOMUHO(DOPOoB. OCOOEHHOCTH MEXaHU3MOB
JIOMHHECIICHIIMN OPTaHMYECKUX CBETOM3Iydaronux IuoaHblx cTpykTyp (OCHJL). Teoperuue-
ckas moxens OCUJl. Metonuka mogdopa MatepuaiioB it co3aanus rerepodasznoit OCHU/L.

MeTopl Hcce10BaHusl U KOHTPOJIS JIEMEHTHOTO U (Pa30BOro cocTaBa MHOTOCIOMHBIX I'e-
TEPOCTPYKTYP: CIEKTPOCKOMUS 3JIEKTPOHOB C MOTEPEH PHEPruu, (POTOAKyCTHYECKasl CIEKTPO-
CKOIUS, PEHTTeHOBCKasi (DOTOINEKTPOHHAS CHEKTPOCKomus. MeTopl aHalu3a MPUMECHOTO CO-
cTaBa. XMMUKO-aHAJIMTUYECKUE U SHEPTETUYECKUE METO/Ibl KOJIMUYECTBEHHOIO aHaiu3a. Xpoma-
Torpadguueckre MeToibl. Macc-ClIeKTPOMETPUYECKUE METOIbI C Pa3IMYHBIMU BapUaHTaMH IO-
CJIOIHOTO aHalM3a TOHKHUX CTPYKTYp. OXe-CreKTPOCKONHs, 3JICKTPOHHAs Audpakuus (mpume-
CH), CIEKTPOCKOIHUSI MOHHOTO paccesiHus, MIOHHBbIH MUKPO30OHIOBBIA aHanu3, oOpatHas Pesep-
(dopmoBCcKas CHEKTPOCKOIHS, SACPHBIN MUKpOaHaIn3, (POTOCTUMYIHMPOBAHHAS TEPMO-3.1.C., (O-
TODJIEKTPOHHAsI CIIEKTPOCKOIHSI, PEHTI€HOBCKasA (IIIOOPECIIEHTHAs CeKTpockonus, MeccOaya-
POBCKasi CHEKTPOCKOIUS

MeToapl KOHTPOJISI TPOMEKYTOUHBIX CTPYKTYP MPHU M3TOTOBICHUU MHTEIPATbHBIX CXEM.
OcHoOBHBbIE ITapaMeTPhl, XapaKTEPU3YIOLIUE OBEPXHOCTh B TEXHOJIOIMH T€TEPOCTPYKTYp: LIEPO-
XOBaTOCTh, MIOCKOMAPaNIEIbHOCTh, TOPUCTOCTD, HATMUNE aKTUBHBIX IIEHTPOB, TOBEPXHOCTHBIN
noTeHLKal. MeTo/bl pa3pylIaoero U Hepa3pyaouiero KOHTPOJIs COCTOSIHUSI TIOBEPXHOCTH U
o0opyoBaHue AJis TPOBEJCHHS COOTBETCTBYIOLIUX aHATN30B. MeTOIbI JIEKTPOHHOM U CHUIIOBOI
(TyHHenbHOIN) MUKpockonuu. CKaHUpYIOIIasi U [IPOCBEYUBAIOLIAS 3JIEKTPOHHAS MUKPOCKOIIMSL.
Judpakius 31eKTPOHOB, OTPaKEHUE MPU AUPPAKIIUH HITEKTPOHOB.

Knaccudukanus MeronoB MoiydeHUs aMOPQHBIX, MOIUKPUCTAUIMYECKUX M MOHOKPHU-
CTAJZIMYECKUX TUIEHOK HAa OCHOBE HEOPraHNYECKNX U OPIraHUYECKUX BEILECTB.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHbIX B akanewm.
Bunel yue6HoI paboThl €AUHULIAX yacax
OO0mas TpyA0eMKOCTb JUCHUILIHHBI 110 y4eOHOMY IJIa- 5 180
HYy (10 cemMecTpam) 2/3 72/108
AyIMTOpHBIE 3aHATHS: 2 72
1/1 36/36
Jlextuu (JIek) 0,5 18
0,25/0,25 9/9
[IpaxTuueckue 3ansatus (I113) 1,5 o4
0,75/0,75 27127
JlabGopaTopus - -
CamocrositesbHas padora (CP): 2 72
1/1 36/36
Kypcosast pabota - -
Pedepar - -
CamocTosTenbHOE U3YUYCHHUE Pa3/IeTIOB TUCIIUTLIHHBI 2 72
1/1 36/36
Bua xonTposs: 3aueT / Ik3amMeH 1 36
3ayer/Ik3amMeH
B 3aueTHbIx B acTponom.
Bunpr yue6HOM paboTh €IUHNIAX gacax
OO01mast Tpy/10eMKOCTh JUCHHUIIJIMHBI 10 Y4eOHOMY IJIa- 5 135
Hy (10 ceMecTpam) 2/3 54/81
AyIMTOpPHBIE 3aHATHS: 2 o4
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1/1 27127

Jlextuu (JIek) 0,5 13,5
0,25/0,25 6,75/6,75
[Mpaktuueckue 3ansatus (I13) 15 40,5
0,75/0,75 20,25/20,25
Jlaboparopust - -
CamocrositesbHas padora (CP): 2 54
1/1 27127
Kypcoas pabora - -
Pedepar - -
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 2 94
1/1 27127
Bupa xouTpoJsi: 3a4er / 3k3amMeH 1 27
3auer/IK3amMeH

4.5, IIporpamMMa NPaKTHKH

B coorBerctBun ¢ ®I'OC BO marucrtparypsl 1o HampabiieHuio moarorosku 18.04.01.
XHMHYECKash TEXHOJOTHSI IPAKTHKA SIBISETCS 00s3aTeIbHBIM Pa3elioM OCHOBHOH 00pa3oBa-
TEIBHOU MPOrpaMMbl MarucTparypbsl. OHa TpencTaBiIseT co0O BUJ YYeOHBIX 3aHSATHM, HEMO-
CPEICTBEHHO OPHUEHTHPOBAHHBIX Ha MPO(PECCHOHATBHO-NPAKTHYECKYIO IOATOTOBKY 00ydaro-
X CA.

[Tpu peanu3anuy JaHHOW MarvCTEPCKOW MPOrpamMMbl MPEIyCMaTPUBAIOTCS CJICIYIOIIHE
BU/JIbI ITPaKTHK: yueOHas (2 cemectp), npousBoacreenHas (HUP) u npeanunnomuas (4 cemectp).

AHHOTaus padoyeil mporpamMmel
Y4eOHas NPAKTHKA: NPAKTHKA 10 MOJTYy4YeHUIO
NePBUYHBIX MPO(ecCHOHAIBLHBIX yMeHHiT 1 HaBbIKOB (B52.Y.1)

1. Hegb NPaKTHKH MO MOJYYEHHI0 NEPBUYHBIX NPOGecCHOHATbHBIX YMEHHH H
HABBIKOB — IOJIy4€HHE O00YyYaromMMCs MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHMH M HaBBIKOB
IIyTEM CaMOCTOSTEILHOIO TBOPYECKOT'O BBIMOJHEHHU 3a/1a4, IIOCTABJICHHBIX IIPOIPAaMMOM Ipak-
TUKH.

OcHOBHOI1 3aga4ell NMPAKTHKH IO NOJYYCHHIO NEPBHYHBIX NPO(eCCHOHAIBLHBIX
YMEHH U HABBIKOB SIBISIETCSI (JOPMUPOBAHKE Y O0yUaIOIUXCsl IEPBUYHOTO MPEACTaBIEHUs 00
OpraHu3aly Hay4YHO-UCCIIEN0BATEIbCKON NEATEIIBHOCTA U CUCTEME YIPABJICHNS HAyYHBIMU HC-
CJIEIOBAHMSIMU; O3HAKOMIICHHSI C METOJOJOTMUYECKUMU OCHOBAaMHU M IPAKTUYECKOTO OCBOCHUS
OpUEMOB  OpraHM3allid,  IUIAHUPOBAHUS, MpOBEAEHUs M oOecrneueHus  Hay4yHO-
HCCJIEIOBATEIbCKON U 00pa30BaTeIbHON AEITEIbHOCTH, 03HAKOMIIEHHSI C JEATENIbHOCThIO 00pa-
30BaTeNbHBIX, HAYYHO-UCCIIEI0BATEIbCKIX U MPOSKTHBIX OpraHU3aluii Mo MpopuiIo u3ydaeMon
IPOrpaMMbl MarucTpaTyphbl; pa3BUTHE y OOy4alOLIUXCsS JHUYHOCTHO-TIPO(GECCHOHAIbHBIX Ka-
YECTB UCCIIEI0BATEIIS.

[Tpu peanuzanuu gannoit OOII BO ans nonydeHust nepBUYHBIX MPodeccHoHaNbHBIX yMe-
HUI 1 HAaBBIKOB MPEAYyCMaTPHUBAETCS MPOBEJCHUE YUEOHOM MPAKTUKH.

VY4eOHble PaKTUKK MPOBOAATCA Ha Kadeape XMMUU U TEXHOJOTHMH KpUCTAIIOB, Ipodec-
copaMmy, JOLEHTaMHU U MpernojaBaTeiIsiMU B JTaOOpaTOPHsIX, OCHAILIEHHBIX aHAIUTHYECKUM 000-
pynoBanuem. OOBeM yueOHOU npakTuku — 6 3.e. [IpakTHKa MPOBOIUTCS BO 2 CEMECTpe paccpe-
JIOTOYEHO.

2. B pe3yabTaTe NpoXoKaeHUs] MPAKTUKH MO MOJYYEHHUIO MEePBUYHBIX npodeccuo-
HAJbHBIX YMEHUI M HABBIKOB 00Y4Yal0IIMIiCsl 110 IPOrpaMMe MarucTpaTypsbl 10JKeH:

Obnadams CIETYyIONTUMA KOMITETCHIHSMU:

OK-2, OK-3, OK-7, OK-8, OIIK-3, IIK-1, I1K-2, TTK-3

3namy:

— TOpPAJOK OpraHu3alMy, IUIAHUPOBAHMSA, NPOBENEHUS M O0ECleUYeHUs Hay4dHO-
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HCCIIEIOBATEIbCKUX PA0OT C CIIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TMOpPAJOK OpraHu3aluy, IJAHUPOBAHUS, IPOBEIEHHUS U o0ecrneyeHus oOpa3oBaTeib-
HOU JEATEIBHOCTHU MO0 MPOQHITIO H3y4aeMOM TPOrpaMMbl MarucTpaTyphl.

Ymemn:

— OCYUIECTBJISTH MOUCK, 00pabOTKY M aHAJINW3 HAYYHO-TEXHHUYECKOW MH(POPMALUU IO
npo(UITI0 IPOMICHHON MPAKTUKH, B TOM YHUCIIE C MpuMeHeHueM Internet-texuomnorwii;

— MHCII0JIb30BaTh COBPEMEHHBIE IPUOOPHI U METOAUKH IO MPO(UIII0 NPOrpaMMbl Maru-
CTpaTypbl, OpPraHU30BbIBATh IIPOBEAECHUE SKCIIEPUMEHTOB U MCIBITAaHUM, IPOBOJUTH UX OOpa-
OOTKY M aHaJIM3UPOBATH UX PE3YJbTATHI;

—  BBINOJIHATH NeJaroruyeckue (QyHKIHUM, NPOBOAUTH MPAKTHUECKUE U J1abOpaTOpHbIE
3aHATHS CO CTYJCHUECKOM ayTUTOpHUEN MO BBIOPaHHOMY HAaIpPaBJICHUIO ITOJTOTOBKH.

Bnaoemy:

— CIIOCOOHOCTBIO M I'OTOBHOCTBIO K MCCJEIOBATENbCKOM JAEATEIBHOCTH IO IPOQPHIIIO
M3y4aeMOH porpaMMbl MarucTpaTypsl;

— METOJOJIOTUYECKUMH MOJAXO0AaMH K OpTaHU3alluyd HAayYHO-HCCIIE10BaTEIbCKOW U 00-
pa30BaTEIbHON IESITENBbHOCTH;

— CIIOCOOHOCTBIO HA MPAKTUKE UCIOJIb30BATh YMEHMS M HABBIKM B OpraHU3allUd Hayy-
HO-UCCIIEIOBATEIbCKUX U MPOEKTHBIX padoT;

— HaBbIKaMH BBICTYIUICHUH niepe]] yueOHOM ayAuTOpUeH.

3 Kparkoe coaep:kaHue NPAKTHKHU 110 MOJYy4YeHHI0 IEPBUYHBIX NPOdeccHoHaAIbHBIX
YMEHHi 1 HABBIKOB

VYuebHas nMpakTHKa BKIOYAET Talbl 03HAKOMJICHUS C METOJI0JIOTHYECKUMHU OCHOBaMHU U
IIPAKTUYECKOIO0 OCBOCHUS MPUEMOB OpPraHM3allUY, [JIAHUPOBAHUS, MPOBEACHUS U OOecleueHus
HAY4YHO-UCCIIEJOBATEIIbCKONH U 00pa30BaTE/IbHONW JESATEIbHOCTH, O3HAKOMJICHHS C JIEATENIbHO-
CThIO0 00pa30BaTENbHbIX, HAYYHO-UCCIE0BATEIbCKUX U MPOECKTHBIX OpraHu3aluil mo npoduiro
M3y4aeMO# MporpaMMbl MarucTpaTypsl.

KonkpeTHoe conepkanue yueOHOW MPaKTUKU OMPEENIeTcss WHANBUAYAIbHBIM 33aJaHU-
eM oOyuaromierocsi ¢ yuéToM MHTEPECOB M BO3MOKHOCTEH Kadeaphl Wi OpraHu3aium, IJae oHa
npoBoauTtcsa. MHauBuayaabHOE 3a/1aHne pa3padbaTbIBaeTcs Mo NpoQuito U3y4yaeMol MporpaMmbl
MarucTpaTypbl C yu€TOM TeMbI BHIITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

4 O0beM NPAKTHKH 1O MOJYYEHHMI0 NEPBHYHBIX NPO(ecCHOHAIBHBIX YMEHUH M
HABBIKOB

O6beMm
Bunbl yue6HOM paboThI B 3a4eTHBIX eaM- B akazem.
HUIIAX Jacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 0 Y4eOHOMY 6,0 216
JIAHY
AyIUTOpPHBIE 3aHATHS: - -
CamocrositesbHas padora (CP): 6,0 216
NuuBuayanbpHOE 3aaHKE 1,0 36
CamocrosiTeTbHOE OCBOCHUE 3HAHUI, YMEHUI U HAaBBI- 5,0 180
KOB 110 IIPOrpaMMe y4eOHOW MPAaKTHKU
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer c oueHkoii
O6bem
Buzpl yueOHOM paboThI B 3a4eTHBIX enu- B actponOM.
HUIAX gyacax
OO0masi TpyA0eMKOCTh TUCIUIIJIHHBI M0 Y4eOHOMY 6,0 162
JIaAHY
AyIUTOpPHBbIE 3AHATHS: - -
CamocrosiTesbHas padora (CP): 6,0 162
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NunuBuayanpHOE 3a1aHNE 1,0 27
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUM U HaBbI- 50 135
KOB I10 TIporpamMMme yu4eOHOM MPaKTHKH

Buja xkouTpoJisi: 3a4er / 3k3aMeH 3adeT ¢ OLEHKOM

AHHOTaIUA padoyeil MPOrpaMMal
npeaaumiaomMuoii npaktuku  (b2.11.2)
1. Heab npeaIumIOMHON MPAKTHKH — BBITIOJHEHUE BHITYCKHON KBaJTU(UKAIIMOHHON pabo-

Tel. OCHOBHOIi 3a/1auell MPeIINIIOMHON MPAKTUKH sBIIsieTCS (OPMUPOBaHUE Y 00Y-

YaIOMIMXCS LEJIOCTHOrO MpeACTaBlIeHUS 00 OpraHu3ali HAay4YHO-HCCIIEI0BATEIbCKON

JESTEIIbHOCTH M CHCTEME YIPAaBJICHHUS HAYYHBIMHU UCCIICJIOBAHHUSIMH, O CTPYKType Oopra-

HU3ALUU ¥ OCHOBHBIX (DYHKIHSX HCCIEAOBATEIbCKUX M YIPABICHUYECKUX IOJApa3/elie-

HUH; OCBOCHHE HOPMATHBHON JOKYMEHTAIIMH M CPEJCTB MPOrPAMMHOTO O0eCIeUCHHUS

HCCJIEIOBATENILCKOTO TMOAPA3IeICHNs; MPUOOpPETEHHE OIbITa OPraHU3aIMH CaMOCTOSI-

TENbHON M KOJUIEKTUBHOW HayYHO-HCCIIEI0BATENIbCKONW pabOThl; 0000IIEHHE U CUCTEMA-

TU3alUA TaHHBIX JUIS BBIIOJIHEHUS BBITYCKHOM KBaTH(UKAMOHHON pabOThl; pa3BUTHE Y

00yJarouXxcs JMYHOCTHO-IPO(GECCHOHATBHBIX KAueCTB UCCIEA0OBATEII.

2 B pe3yabrare NpOXO:KICHUS NPEIUIIOMHON NPAKTHKU 00y4YawIuiicsi Mo mpo-
rpaMMe MarucTpaTypbl JI0JKeH:

Obaadoams CleqyOIMUMA KOMIETSHIUSIMHU:

OK-2, OK-3, OK-7, OK-8, OIIK-2, OIIK-3, OIIK-5, TIK-1, T1K-2, I1K-3

3nams:

—  (PUBHKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHH IO MPO(UIII0 BBITYCKHOW KBa-
TM(PUKALUOHHON paboThI;

— DKOHOMHUYECKHUE MOKa3aTeNu TEXHOJIOTUH;

— KOMIUIEKC MEpOMpPUATUH MO TeXHHKE 0e30MacHOCTH, OXpaHe OKPYXKAIOIIeH cpeibl,
oXpaHe TpyJa.

Ymemn:

— OCYIIECTBISITh  KOHTPOJIb ~ CaMOCTOSITETbHOW W KOJUJIEKTUBHON  HAay4YHO-
HCCJIEIOBATEIbCKOM paboThI;

— BBIMOJHATH MOATOTOBKY HAYYHO-TEXHUYECKOW MOKYMEHTAIMH JUIS TPOBEICHUS
HAyYHBIX MCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

— BBINOJHATH PACYeThl, CBSI3aHHBIC KAaK C pa3paOOTKON 3aqaHWil JUIS OTACIBHBIX HC-
MOJIHUTEJIEH, TaK U C COCTABIIEHUEM IIJIAHOB U MIPOTrpPamMM IIPOBEICHMS HAyUYHBIX UCCIIECOBAaHUN U
TEXHUYECKUX Pa3pabOTOK B IIEJIOM.

Braoems:

— CHCTEMOU TUIaHWPOBAHHUS W OPTaHU3AIMH HAYYHO-HCCIENOBATEIbCKUX U MPOEKTHBIX
paboT B paMKax M3y4yaeMoU MporpaMMbl MarucTpaTyphl;

— OCHOBHBIMH JIOJKHOCTHBIMH (DYHKIIUSIMH PYKOBOJISIIIIETO TIepcOHAIA (PYKOBOJIUTEIS
HAyYHOW TPYIIIBL, IPOSKTA, IPOTPAMMBI) B paMKax U3ydaeMOU MPOrpaMMbl MaruCTPaTypehl.

3 Kparkoe conep:kaHue NpeAJUIJIOMHON NPAKTHKH

[TproOpereHre 3HAHWI U HABBIKOB 110 OPTaHU3AIMH U YIIPABICHUIO OTACIBLHBIME dTara-
MU ¥ IPOTPaMMaMH MIPOBEICHUS] HAYYHBIX HCCIEAOBAHNN U TEXHUYECKHUX Pa3padOTOK.

N3ydyeHne SKOHOMUKH M OpPTraHU3ald{ MMPOU3BOJICTBA, OXPAHBI TPY/a, OXPaHBI OKpYyKa-
IOIIEH cpeibl, Mep TEXHUKH 0€30MacHOCTH B MaclITabax OTIAENCHUS, yIacTKa MPeIIPUSITHUS.

[ToaroToBKa UCXOMAHBIX JAHHBIX IS BBIMOJTHCHUS BBITYCKHON KBaIM(DHKAIIMOHHON pa-
OOTHI.

4 O0beM npeIuIIOMHON NPAKTHKHI

0O0beM

Bupl yue6HOM paboThI

B 3aueTHBIX ‘ B akanem.
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eUHALIaX yacax

O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
AyIUTOPHBIE 3aHITHS: - -
CamocrositesibHas padora (CP): 6,0 216
WuauBuayaibHOE 3a1aHHE 1,0 36
CamocTosTeIbHOE OCBOCHHE 3HAaHUH, YMEHHH M HABBIKOB T10 5,0 180
porpaMMe NpeYIUILIOMHON TPAKTHKU

Bua koHTpoOJIA: 3a4eT / IK3aMeH 3auder ¢

OLIEHKOM
O0beM
Bunbl yue6HOM paboThI B 3auerneix | B actponom.
eIUHULIAX yacax

O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY ILIAHY 6,0 162
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHasi padora (CP): 6,0 162
NunuBunyanpHOE 3a/1aHKe 1,0 27
CamocTosiTeIbHOE OCBOCHHE 3HAaHUM, YMEHHUI 1 HABBIKOB 110 5,0 135
porpaMMe MPeYIUILIIOMHON TPAKTHKU

Buj konTposs: 3a4eT / 3IK3aMeH 3aver ¢

OLIEHKOM

AHHOTanuA padoyeid MporpaMmmbl
Ipoussoacreennas npakruka: HUP (b2.H.1)

Ilesblo Hay4HBIX HCCIENOBAaHUH sABIsIeTCs (HOPMUPOBAHHE OOIIEKYIBTYPHBIX KOMIIETEH-
nuii (OK-1, OK-2, OK-3, OK-4, OK-5, OK-7, OK-8), o6mienpodeccuoHambHbIX KOMIETEHITUN
(OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5), a Tak»e npohecCHOHATbHBIX KOMIETSHIIUM, TTpeIy-
CMOTPEHHBIX OCHOBHOM oOpa3oBarenbHoi mporpammoit (ITK-1, ITIK-2, T1IK-3). B npouecce Hayu-
HBIX UCCIIEIOBAaHUN CTYJIEHT MarucTpaTypbl JOKEH MOATOTOBUTh HAyYHO-KBATU(PHUKAIIMOHHYIO
paboTy, BHIMOJIHEHHYIO HA COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U COOTBETCTBYIO-
I1yI0 BHIOpAaHHOMY HAITPaBJIEHHUIO MOJATOTOBKH U IIporpaMMme o0y4eHHUs, KOTopasi OTBEYaeT KpH-
TepUsIM, yCTaHaBlIMBaeMbIM MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.

O0BeM Hay4yHO-HCCIIE0BATENbCKOIM paboThl cocTaBiseT 36 3.e. (1296 1), cooTBETCTBEH-
HO 9 B 1 cemecTpe, 6 Bo 2 cemectpe, 9 B 3 cemectpe u 12 B 4 cemectpe.

B npencrasnennoi k 3ammre HUP nomkHBI ONyYuTh pa3sBUTHE 3HAHUSA U HABBIKH, I10-
Jy4eHHbIe 00yUYaroIMMCSl TP OCBOEHUU MPOTPAMMBbI MaruCTpaTyphl, B TOM YHCJE MPU U3yde-
HUU clienualnbHbIX Aucuuiivg. [lpencrasnennas k 3amure HUP nomkHa conepkaTh OCHOBHBIE
TEOPETUYECKHUE IOJIOKEHUS, DKCIIEPUMEHTAIIBHBIE PE3YyJIbTaThl, IPAKTUYECKUE JOCTUKEHUS U
BBIBOJIBI U3 Pa0OTHI.

O0beM HaAYy4YHO-HCCIIE10BATEIbCKONH PadoThI

o B 3aueTHBIX B akanmem.
Bunast yueOHoM paboTh
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 36,0 1296
AyIUTOPHbBIE 3aAHSITHS: 16,0 576
KonrakTHas paboTa ¢ npenojaBareiaem 16,0 576
CamocrositeabHas padora (CP): 19,0 684
CaMocCTOATEIbHOE OCBOEHNE 3HAHUM, YMEHUI Y HABBIKOB I10 19,0 684
nporpamme HUP
Bua KOHTpoOJIAA: 3a4eT / IK3aMeH 1,0 3K(33ag)4 e

B ToMm unciie o cemecTpam:
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1 cemecTp

OO0mas TPy10eMKOCTh B CeMecTpe 9,0 324
AY/JAUTOPHBIE 3aHATHSL: 4,75 171
KonTakTHas paboTa ¢ mpernopaBareinem 4,75 171
CamocrositesibHas padora (CP): 4,25 153
CamocTrosiTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUM U HaBBIKOB 110 4,25 153
nporpamme HUP
3auver ¢
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIeHKO¥i
2 cemecTp
Oo0mas TPy10eMKOCTh B CeMeCTpe 6,0 216
AY/JIUTOPHBIE 3aHATHSL: 1,75 63
KonraktHas paboTa ¢ mpenojaBareneM 1,75 63
CamocrositesbHasi padora (CP): 4,25 153
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 4,25 153
nporpamme HUP
3auver ¢
Buj koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIEHKO¥i
3 cemecTp
OO0mas TPyA10eMKOCTh B CEMeCTpe 9,0 324
AyIMTOpHBIE 3aHATHS: 45 162
KonraktHas paboTa ¢ mpenojaBareneM 4,5 162
CamocrositesbHasi padora (CP): 4,5 162
CamocTosTeIbHOE OCBOCHHUE 3HAHUM, YMEHUI U HaBBIKOB 110 45 162
nporpamme HUP
3auer ¢
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH .
OIIEHKO¥i
4 cemecTp
O0mas TpyA0eMKOCTb B ceMecTpe 12,0 432
AyAUTOpPHBIE 3aHATHS: 5,0 180
KonrakTHas paboTa ¢ mpenojaBareineM 5,0 180
CamocrositeabHas padora (CP): 6,0 216
CamocTosTeIbHOE OCBOCHHE 3HAaHUM, YMEHUI U HABBIKOB 110 6,0 216
nporpamme HUP
JK3aMeH
Buja konTpoJisi: 3auer / 3k3amMeH (36)

Bunast yueOHoM paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX gacax
Oo6mas TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 36,0 972
AyIMTOpHBIC 3AHATHS: 16,0 432
KonraktHas paboTa ¢ mpenogaBarenaem 16,0 432
CamocrositeabHas padora (CP): 19,0 513
CamocTrosiTeIbHOE OCBOCHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 19,0 513
nporpamme HUP

Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 31«(32371\)@}1

B ToM umciie mo cemecTpam:
1 cemecTp

OO0mas Tpy10eMKOCTh B CeMeCTpe 9,0 243
AYIUTOpPHBIE 3aHATHUS: 4,75 128,25
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KonrtakTHas paboTa ¢ mpernogaBaTeiem 4,75 128,25
CamocrositensHas padora (CP): 4,25 114,75
CamocTosTeIbHOE OCBOCHHUE 3HAaHUH, YMEHHUI U HaBBIKOB T10 4,25 114,75
nporpamme HUP
3auver C
Bua xonTpoJf: 3auer / IK3aMeH “
OLIEHK O
2 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 6,0 162
AyIMTOpHBbIE 3aAHATHS: 1,75 47,25
KonTtakTHas paboTa ¢ nmpernogaBaTeiemM 1,75 47,25
CamocrositeasHas padora (CP): 4,25 114,75
CamocTosTeIbHOE OCBOCHHE 3HAaHUH, YMEHHUI U HaBBIKOB T10 4,25 114,75
nporpamme HUP
3auer ¢
Buja xoHTpoOJISi: 3a4eT / IK3aMeH o
OLIEHK O
3 cemecTp
O01mas TPy10eMKOCTh B ceMecTpe 9,0 243
AyIMTOpPHbIE 3AHATHS: 4.5 121,5
KoHTtakTHas paboTa ¢ nmperogaBaTeiemM 45 121,5
CamocrositesbHas padora (CP): 4,5 1215
CamocTosTeTIbHOE OCBOCHHE 3HAHUM, YMEHUI U HABBIKOB I10 45 121,5
nporpamme HUP
3auer ¢
Buja xoHTpOJISI: 3a4eT / IK3aMeH o
OLIEHK O
4 cemecTp
O01mas Tpy10eMKOCTh B ceMecTpe 12,0 324
AYIUTOpPHBIE 3aHATHUS: 5,0 135
KonrtakTHas paboTa ¢ npenojaBareneM 5,0 135
CamocrositesbHas padora (CP): 6,0 162
CamocTosTeIbHOE OCBOCHHUE 3HAaHUM, YMEHUI U HaBBIKOB 110 6,0 162
nporpamme HUP
IK3aMeH
Buj koHTpoOJIsA: 3a4eT / IK3aMeH @7)

4.7 I'ocynapcTBeHHAsi NTOTOBasl aTTeCTALMS
3ammTa BBINYCKHON KBAJIH(UKALMOHHOM
padoThl, BKJIKOYAS NOAT0OTOBKY K 3a1uTe U nmpouenypy 3amuTsl (b.3)

1. Hean rocyiapcTBeHHOI UTOrOBOI aTTecTalMU — OOBEKTHUBHAS OllEHKAa YpOBHS chop-
MHUPOBAaHHOCTH OOLIEKYIbTYPHBIX, 00IIENPOpECCHOHATBHBIX U MPO(HECCHOHAIBHBIX KOMIIETEH-
[UH BBITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTHU K BBITIOJHEHHIO PO ECCHOHATBHBIX 3a/1au.

2. B pe3yabTare u3ydyeHus JMCHUILIMHBI 00y4aloumiics Mo mMporpaMMe MarucTpartyphbl
JA0JI2KeH 00/1a1aTh cJIeAYIOIUMHU KOMIIeTeHUMAMM:
00WeKYIbMYPHBIMU.

- CTOCOOHOCTHIO K a0CTPAKTHOMY MBIIIICHHIO, aHai3y, cuHTe3y (OK-1);
- TOTOBHOCTBIO JIEHICTBOBATh B HECTAHJAPTHBIX CUTYALUSIX, HECTH COLUAIBHYIO U 3TUYECKYIO OT-
BETCTBEHHOCTh 3a npuHsThie pemenus (OK-2);

- TOTOBHOCTBIO K CaMOpPAa3BUTUIO, CaMOpCaI3alluu, HCIIOJIb30BAHUIO TBOPUYCCKOI'O MOTCHIMAJIA
(OK-3);

78




- CIIOCOOHOCTBIO COBEPIICHCTBOBATh M Pa3BHBATh CBOM MHTEIUICKTYaJIbHBIM U OOIIEKYIbTYPHBIN
YPOBEHb, MOJIy4aTh 3HaHUSA B OOJIACTH COBPEMEHHBIX IPOOJIEM HAyKH, TEXHUKH M TEXHOJOIUH,
TYMaHHUTapHbIX, COLMAIBHBIX 1 SKOHOMHYecKHX Hayk (OK-4);
- CIIOCOOHOCTBIO K ITPO(ECCHOHATIBHOMY POCTY, K CAMOCTOSTEIbHOMY O0YyYEHHIO HOBBIM METO/1aM
UCCJIEIOBAaHMS, K M3MEHEHHIO HAYYHOTO M HAYYHO-TIPOM3BOACTBEHHOTO Mpoduis cBoel mpodec-
croHanbHOM AestensHocTH (OK-5);
- CIIOCOOHOCTBIO B YCTHOW M MUCBMEHHOM peYr CBOOOIHO MOJIb30BATHCSA PYCCKUM M MHOCTPAHHBIM
SI3BIKAMHU KaK CPeaCcTBOM JeoBoro oomenus (OK-6);
- CIIOCOOHOCTBIO Ha IIPAKTUKE MUCIIOJIB30BaTh YMEHMS U HABBIKM B OpraHU3allMM UCCIIEAOBATENb-
CKHX ¥ IPOCKTHBIX PadoT, B yrpasieHu: KoiutekTuBoM (OK-7);
- CIIOCOOHOCTBIO HaXOJHUTh TBOPYECKUE PEIICHHs COLMAIBHBIX U MPo(eCCHOHANBHBIX 3ajad, Iro-
TOBHOCTBIO K IIPUHATHIO HeCTaHAapTHBIX pemennii (OK-8);
- CIIOCOOHOCTBIO C MOMOIIBI0 MH(POPMAIIMOHHBIX TEXHOJIOTHI K CaMOCTOSITEIbHOMY IpHOOpeTe-
HUIO U UCIIOJIb30BAHUIO B MPAKTUYECKON EATEIbHOCTU HOBBIX 3HAaHUM M yMEHUH, B TOM YHUCIIE B
o0lacTsAX  3HaHWiA, HENOCPEJCTBEHHO HE  CBS3aHHBIX CcO  chepoil  AeATeNbHOCTH
(OK-9);
o0buenpogeccuoHarbHBIMU KOMNEMEeHYUAMU.
- TOTOBHOCTBIO K KOMMYHUKAIIUM B YCTHOM M IMMCbMEHHOW (pOpMax Ha PYCCKOM U MHOCTPAHHOM
sSI3BIKAxX JUIS PeIIeHus 3a1a4 mpodeccuonansHoi aesirenbaoctr (OITK-1);
- TOTOBHOCTBIO PYKOBOJMThH KOJJIEKTUBOM B cepe cBoel MpodeccHoHaIbHON AeATebHOCTH, TO-
JIEPAaHTHO BOCIIPHHUMAsSI COIHAJIbHBIC, STHUYECKUE, KOH()ECCHOHAIBHBIC U KYJIbTYpPHBIC Pa3IHUHs
(OIIK-2);
- CITIOCOOHOCTBIO K MPOQECCHOHATBHOM IKCIUTYaTaIlli COBPEMEHHOTO 000PY/I0BaHUS U IPHOOPOB
B COOTBETCTBHH C HarpasiieHueM U npoduiem noaroropku (OITK-3);
- TOTOBHOCTBIO K HCIIOJIb30BaHUIO METO/0B MAaTEMaTHUYeCKOro MOJAEIMPOBAHUS MaTepuajioB U
TEXHOJIOTUYECKUX MTPOLECCOB, K TEOPETUUECKOMY aHAIM3y M SKCIEPUMEHTAIBHON IPOBEPKE TEO-
peruueckux runore3 (OITK-4);
- TOTOBHOCTBIO K 3aIllUTe OOBEKTOB MHTEIUIEKTYyaIbHOW COOCTBEHHOCTH M KOMMEpIHUAIH3alUuU
npaB Ha 00BEKTHI HHTEILUIEKTYabHOU coOcTBeHHOCTH (OITK-5);
nPoheccUOHANbHBIMU KOMREMEHYUAMY, COOMBEMCMBYIOWUMY 8UOAM NPOPeCcCUOHANbHOU Oesi-
MenbHOCMU, HA KOMOpble OPUEHMUPOBAHA NPOCPAMMA MASUCTPAMYDbL.
- CHOCOOHOCTBIO  OpPraHU30BBIBATH  CAMOCTOSITEIBHYIO U KOJUIGKTUBHYKO  Hay4dHO-
HCCIIEI0OBATENbCKYI0 padoTy, pa3padarbiBaTh IUIaHbl U MPOTPaMMBbl IPOBEACHUS HAYYHBIX HCCIe-
JIOBaHHH U TEXHUYECKUX pa3pabOTOK, pa3padareiBaTh 3aaanus 1t ucnonaureneit (I1K-1);
- TOTOBHOCTBIO K IOHMCKY, 00pabOTKe, aHaINU3y M CUCTEMAaTU3allMl Hay4YHO-TEXHUYECKON nHpop-
MaI[HMH 10 TeME UCCIIEI0BaHNU, BEIOOPY METOUK U cpeacTs perienus 3anaun (I1K-2);
- CIIOCOOHOCTBIO HCHOJIb30BATh COBPEMEHHBIE MPUOOPHI U METOAMKH, OPraHW30BBIBATH MPOBEIE-
HHE SKCHEPHUMEHTOB U UCIBITAaHUH, IPOBOAUTH X 00pabOTKY M aHAJIM3MPOBATh UX PE3yJbTaThl
(ITK-3).

3Hamy:
- IPUHIIUIIBI U TTOPSAJIOK MTOCTAHOBKHU M (POPMYIIMPOBAHUS 3ajad HAYYHBIX UCCIIEOBAaHUI Ha OCHO-
BE pe3y/IbTaTOB IOMCKa, 00PaOOTKH U aHAIN3a HAyYHO-TEXHUYEeCKON HH(popManuy;
- (U3UKO-XMMHUYECKHE OCHOBBI CUHTE3a MaTepUaNIOB JIEKTPOHUKH, HAHOIIEKTPOHUKU U (POTOHU-
KH, METOJIbl X UCCIIEAOBAHUS U IPOEKTUPOBAHUS CBOMCTB;
- TpaBWIa U MOPSAOK MOATOTOBKM HAayYHO-TEXHUYECKHUX OTYETOB, aHAJIMTHYECKUX 0030pOB U
CIPaBOK, TPeOOBAHUS K MPEACTABICHHUIO PE3yIbTaTOB MIPOBEICHHOIO UCCIIEIOBAHUS B BUIE HAYyY-
HOTO OTYETa, CTaThbH WM JOKJIa/1a;
- IPUEMBI 3aIIUTHl HHTEIUIEKTYaIbHOW COOCTBEHHOCTH.

Ymems:
- pa3zpalaTbIBaTh HOBBIC TEXHUYECKHME U TEXHOJIOTMUECKHE DPEIICHUs HAa OCHOBE pe3yJIbTaToB
Hay4HbBIX UCCIICIOBAHMIA;
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- CO3/1aBaTh TEOPETUYECKHE MOJEIN TEXHOJIOTMYECKHUX IPOLIECCOB, MMO3BOJIAIOLUIMX MPOTHO3UPO-
BaThb TEXHOJIOTMYECKUE MMAPAMETPhI, XapaKTEPUCTUKHU aIIapaTypbl U CBOMCTBA IOJy4aeMbIX Be-
LIECTB, MATEPUAIIOB U U3JICTIUI;
- pa3pabaThIBaTh MPOrPaMMbl U BBIIOJIHATH HAyYHBIE UCCIIEIOBAaHUS, 00pa0OTKY U aHAIU3 UX pe-
3yJIBTaTOB, (POPMYIUPOBATH BHIBOJIBI M PEKOMEHIAINH;
- KOOPIMHUPOBATH PabOThI 1O COMPOBOXKICHUIO peaH3alli Pe3yJIbTaToOB pabOThl B MPOU3BOJI-
CTBE;

Braoemy:
- METOAOJIOTHEN U METOJMKON aHajIu3a, CUHTE3a U ONTHUMHU3ALUHU IIPOLECCOB O0ECIIEUEHUs Kade-
CTBa UCTIBITAHUM, cepTUDUKAIIUH POIYKIIUU C IPUMEHEHHUEM MPOOIEeMHO-OPUEHTHPOBAHHBIX Me-
TOJIOB;
- HaBbIKaMH palbOThI B KOJUIEKTUBE, IJIAHUPOBAHUSL U OpPraHU3alMK KOJUJICKTUBHBIX HAyYHBIX HC-
cJIeJOBaHMIA;
- CHOCOOHOCTBIO pellaTh MOCTABICHHBIE 3a/1a4M, HCIIONB3YS YMEHHUS U HaBBIKM B OpraHU3aLUU
HAY4YHO-HUCCIIEI0BATENbCKUX U TEXHOJIOTUYECKUX PadoT.

3 Kpartkoe coaep:xaHue JUCUUIIHHBI:

l'ocynapcTBeHHass UTOroBasi arrecTalus OOy4arolMXCs MO0 MPOrpaMMe MarucTparypbl
MPOBOAUTCA B (JOpPME 3alUTHI BHIMTYCKHOH kBanudukauonHoit padbotsl (BKP) — marucrepckoit
nuccepranui. ['ocynapcTBeHHast utToroas arrecranus B ¢popme 3amutel BKP mpoxoaut B 8 ce-
MecTpe Ha 0a3e 3HaHUM, MOJNYUYEHHBIX CTYICHTAMU IPH U3YYCHUU IUCHUIUIMH HANpaBICHUS
18.04.01 Xumuueckas TEXHOJIOTHSI.

l'ocynapcTBeHHast UTOTOBasi aTTeCTAllMsl MAaruCTPOB — 3alllMTa BBIMYCKHOW KBanuduka-
LIMOHHOM pabOThI MPOBOJUTCS IOCYJAPCTBEHHON 3K3aMEHAI[MOHHON KOMUCCUEH.

Kontponb 3Hanuil oOyuaromuxcs, nonydeHHslx npu ocBoenun OOII, ocymectBisercs
nyteM nposeneHus 3amuTsl BKP u npucBoenus kpanupukanuy «MarucTp.

4 O0beM HAYYHO-HCCICA0BATEIBCKOM padoThI

[Tporpamma oTHOCUTCSI K 0230BOM YacTH yuyeOHOTO IjIaHa, K 0JIoky 3 «l ocymapcTBeHHas
utorosas arrecrauus» (b3) u paccuntana Ha cocpeloTOUEHHOE MPOX0oXkKaAeHue B 4 cemectpe (2
Kypc) oOyuenus B oobeme 216 u (6 3ET). [Iporpamma npeanosaraet, 4To 00y4yaronecs: UMEI0T
TEOPETUYECKYIO U MPAKTUYECKYIO MOATOTOBKY B 00JIaCTH HEOPraHMUYECKOI'0 MaTepHallOBeIeHHS,
B TOM 4HcCJIe B 0071aCTH (PU3UKOXMMHUU U TEXHOJOTUU MaTEepUaJIOB JIEKTPOHUKHU U (DOTOHUKH.

. B 3aueTHEBIX B akanewm.
Bunpt yueOHoI paboThI
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 6 216
CamocrositesbHas padora (CP): 6 216
Boinonnenue, Hanucanue u opopmienre BKP 6 216
Bup xourposs: 3amura BKP 3alIUTAa
BKP
. B 3auetHbix | B actpoHOM.
Bunael yue6HOM paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 6 162
CamocrositesibHas padora (CP): 6 162
Brimonnenue, Hanucanue u opopmierne BKP 6 162
Bup xourpoas: 3amura BKP 3alIUTAa
BKP

4.8 ®aKkyabTaTUBBI

AHHOTauus padoyeii mMporpaMMbl TUCHUILTHHBI
«IIpoeccnonaibHO-opueHTHPOBAHHBIA nepeBoa» (PT/.1)
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1. Heab 1uCUMIVIMHBI — MPpUOOpeTeHne 00yJatomuMUcs 00IIe, KOMMYHHUKATUBHOU U
npodecCHOHANBbHOM KOMIETEHLIUH, YPOBEHb KOTOPBIX Ha OTIENbHBIX JTamax A3bIKOBON
MNOJATOTOBKH ~ TO3BOJISIET BBIMOJIHATH Pa3IMYHBIC BHJIBI TPOPECCUOHATLHO OPHEHTUPOBAHHOTO
nepeBojia B MPOU3BOJACTBEHHON W HAaydHOH JesTeNbHOCTH.

2. B pe3yabraTe wu3yYeHHs IUCHMUIJIMHBI OOy4YaKIIUiicCA MO MporpaMme Ma-
TUCTPATYPHI J0JKEH:
Obnadams CleTyIOUIUMU KOMITETCHIIUSIMU:
- FOTOBHOCTBIO K CaMOPa3BUTHIO, CAMOpPEaIN3aliH, UCIIOJIb30BAHUIO TBOPUECKOTO OTEHIIMAA
(OK-3);
- CIIOCOOHOCTHIO K MPO(hecCHOHATEHOMY POCTY, K CAaMOCTOSITEIbHOMY O0YYEHHIO HOBBIM METO-
JlaM UCCIIeI0BAaHMS, K N3MEHEHHUIO HAyYHOTO M HAyYHO-TIPOM3BOJICTBEHHOTO NMPOMUIIs CBOCH
npodeccuonanbHoi aesteabHocTH (OK-5);
- CIOCOOHOCTBIO B YCTHOM M MMUCHbMEHHOM PeYr CBOOOIHO MOJIb30BATHCS PYCCKUM U MHOCTPAH-
HBIM SI3bIKAMH KaK cpencTBoM aeioBoro obimenus (OK-6);
- TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOW U MUCbMEHHON (JOpPMax Ha PYyCCKOM M HHOCTPAHHOM
sI3bIKaxX JUIS PeIIeHus 3a1a4 nmpodeccuonanbHoit nesrensHoctu (OIMK-1);
- TOTOBHOCTBIO PYKOBOJHTH KOJJICKTUBOM B cdepe cBoed npodecCHOHaATBHON ACSITEIb-
HOCTHU, TOJIEPAHTHO BOCIIPUHUMAs COLIMANIbHBIC, STHUUECKHE, KOH(ECCUOHAIbHBIE U KYIbTYPHbIE
paznnuns (OI1K-2).
3namo:
- OCHOBHBIE CIIOCOOBI IOCTHKECHHUSI IKBUBAIEHTHOCTH B TIEPEBO/IE;
- OCHOBHBIE MPUEMBI [IEPEBO/IA;
SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIUH SI3bIKA KaK CHCTEMBI;
- TOCTATOYHOE [/ BHITIOJIHEHUS TIEPEeBOa KOJIMUECTBO JIEKCUYECKUX €TUHUIL, (Ppa3eosoru3mMos,
B TOM YHCJIE€ COITUAILHBIX TEPMHHOB M JIMHTBOCTPAHOBEUYECKUX PEATHIA;
yMemy:
- IPUMEHSTH OCHOBHBIC TIPUEMBI TIEPEBO/IA;
- OCYILECTBJIATh MMCbMEHHBIH MEePEBOJ] ¢ COOJIIOICHUEM HOPM JIEKCUUECKOM SKBUBAJIEHTHOCTH,
COOJTIO/IEHNEM TPAMMATHIECKHUX, CHHTAKCHYECKHIX M CTHIIMCTHYECKUX HOPM;
- 0pOpPMJIISTH TEKCT MEPEeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYILIECTBIISAITH TIEPEBO/] C COOIOIEHUEM HOPM JIEKCUYECKOW SKBUBAJICHTHOCTH, COOITIOIEHIEM
rpaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIUCTHUYECKUX HOPM TEKCTa MEePeBoia U TEMITOPATbHBIX
XapaKTEPUCTHK UCXOIHOTO TEKCTA;
61a0emv.
- METOIMKOW TPEINepPeBOJIECKOTO aHAIN3a TEKCTa, CIIOCOOCTBYIOUIEH TOYHOMY BOCIIPHUSTHIO
HCXOJIHOTO BHICKA3bIBAHUS;
- METOAMKON TIOJTOTOBKM K BBITOJHEHHIO MEPEBO/IA, BKIIFOUAs TIOMCK HH(OPMAIMH B CIPaBOY-
HOM, CIIEIMAILHOM TUTEpaType U KOMIBIOTEPHBIX CETSIX;
- OCHOBaMH CHCTEMBI COKpPAIICHHOW MEPEeBOTIECKON 3aIHCH TIPH BHITIOJTHEHUH TIEPEBO/IA;
- OCHOBHOM MHOS3bIYHON TEPMHUHOJIOTHEN CIIeUAIbHOCTH,
- OCHOBaMH pedeprpoBaHus 1 aHHOTHPOBAHUS JIUTEPATYPHI 11O CIIEIIHATFHOCTH.
3. Kparkoe coaep:kanue TUCHUIIIAHBI
Beenenue. IIpeamer u posib nepeBosa B COBpeMEeHHOM ob1iecTBe. Pa3nuuHble BUJbI ITepeBo/Ia.
3ama4yn 1 MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Mooynw 1. Ilepeoo npeonoscenutl ¢ eudospementvimu popmamu Indefinite, Continuous

1.1. CpaBHeHue nopsiKa CJIOB B aHTJIIMICKOM M PyCCKOM TpesiokeHusx. [lepeBos mpocToro
MIOBECTBOBATEIBHOTO MPEIIOKEHUST HACTOSIIET0, OYyIIEro U MPOIIEANIET0 BPeMEHH.
OcoOeHHOCTH TIepeBO/ia BOMPOCUTENIBHBIX M OTPULIATENbHBIX MPEAIOKEHUN B pa3IUYHBIX Bpe-
MeHax.

1.2 TIlepeBon npeanoxenuii Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o Teme
"Xumus".
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Mooyne 2. Ilepeoo npeonoxcenutl ¢ ucnonvzosanuem euoospemennuvix opm Perfect, Perfect

Continuous.

2.1. IlepeBox npeyiokeHuit Bo Bpemenax rpymn Perfect, Perfect Continuous (yrBepaurtenbHbIe,
BOIPOCHUTEINbHBIE U OTpulaTeNbHble popmbl). OCOOEHHOCTH YHOTPEOIECHUS BCIOMOTaTeIbHBIX
I[J1aroJoB.

2.2 TlepeBox cTpanarenbHOro 3anora. TpyaHbie ciaydau nepeBojia CTpagaTeIbHOTO 3aJ10ra.
Urenue u nepeBos TekcToB 1o TeMe "Hayka v HayuHble MeTO/bI". AKTUBH3ALMS JIEKCUKU IIPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBol MPUAATOUHBIX MPEIIOKECHUH.

[Tpunarounsie noanexamue. [Ipugarounsie ckazyemslie. [IpunaTounsie onpeaenuTeNbHbIE.
[Tpunarounsie 0OCTOATENLCTBEHHBIE, IPUIATOYHBIC TOTIOTHUTEIBHEIC.

2.4. Tunsl yCIOBHBIX NPEIJIOKEHUN, TIPaBUIia 1 OCOOEHHOCTH UX MEPeBO/Ia.

[TpakTuka nepeBoaa Ha npuMepax TekctoB o Xumuu, /1. Menoeneege, Hayke u mexHono2uu.
2.5. [lepeBo npeIoKEeHHH ¢ y4eTOM MpaBuiia coriacoBaHus BpemeH. [Ipsimas u kocBeHHas
peub.

2.6. Paznuunblie BapuaHTHI IEPEBO/IA CYIIECTBUTEIBHOTO B MIPEITIOKEHHUH.

2.7. MonanpHbIE TIarojbl 1 0COOCHHOCTH UX MEepeBO/Ia.

Pa3Butue HaBbIKOB nepeBoja no treMe "Hayka 3aBTpaiHero aHs".

2.8. CneunanbHast repMuHosorus o teme "Jlaboparopus".

2.9. Cokpamenusi. Oco6eHHOCTH UX TMepeBoia. Pa3BUTHe HaBBIKOB MepeBOa HAa IPUMEPE TEK-
cToB 1o Teme "JlabopaTopusi, U3MEpEeHUs B XUMHUU'".

Mooyns 3. Ocobennocmu nepesooda npeodsiodceHUli ¢ UCNOIb308AHUEM HEIUYHBIX PopM 2la2o-
aa.

3.1. Henmuuneie ¢popmel rinarosa. MupuauTHB (HeonpenenenHas ¢popma riarona). Pons nuapu-
HUTHBA B TIPEJIO’KEHUH U BapUAHTHI IEPEBOIa HA pyCCKUH sA3bIK. [IpruacTus u repyHIuii.

3.2. ndunuTHBHBIE 000pOTHI. BapraHThl epeBoia Ha pyCCKU sI3bIK. TepMHUHOIOTHS IO TEMe
"CoBpeMeHHbIE TEXHOJIOTUN".

3.3. OGoport noexaiee ¢ MHQUHUTUBOM. Pa3nndHble BapHaHThI IEPEBOJIA.

TepmuHnosiorus o reMe "XuMuyeckas TEXHOIOTHs "

3.4. IlepeBo MpUYACTHBIX OOOPOTOB.

AGcomoTHBIN npuyacTHEIH OG0POT M BapUaHTHI IepeBo/ia. Pa3BuTre HaBBIKOB NEpeBoOIa MO Te-
Me "Xumuyeckas TEXHOJIOTHUs".

Oomiee kKonm4yecTBO MoTyIIeH - 3.
4 O0bem yueOHOH TUCHMILINHBI

B 3auer-
o B akanewm. ua-
Bunsr yue6HoIi paboTh HBIX equ- cax
HUTIAX
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
KonrakThas pa6ora (KP): 1 36
Jlekmn yueOHbviM NIAHOM He NPpedyCMOmpeHbl - -
IIpaktuueckue 3anstus (I113) 1 36
JlaGopaTopHbIe 3aHITHS YueOHbLIM NIAHOM He NPeOyCMOMPeHbl - -
CamocrositeabHas padora (CP): 1 36
Y1pakHEHUs TI0 COOTBETCTBYIOIIUM pa3jeliaM JHCIATIINHBI 1 36
Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3auer
B 3auert-
Bunbr yue6HOM paboThI HBIX €0U- B acrponom.
S— yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIUHBI 10 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 1 27
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Jlexuuu yuebHwviM nianom He npeodycmMompeHnbl - -

[Ipaktuueckue 3austus (I113) 1 27

JlabopaTopHble 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOmpeHbl - -

CamocrositeasHas padora (CP): 1 27
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieinaM JUCIUILUTMHBI 1 27
Bua xonTpoJ: 3auer / IK3aMeH - 3ayer
AHHOTaN U Y4eOHOH NPOrpaMMbl JUCHHILJIMHBI
«CoumoJiorusi M MCUX0JI0rusi MPodeccuoHAJIbLHOM 1eATETbHOCTH
(PTA.2)
1. Iean yueOHOro Kypca HampaBiieHa Ha (JOpMHUPOBAHUE COIMATBHO OTBETCTBEHHOM JIMY-

HOCTH, CIIOCOOHOM OCYIIECTBISATh KPUTHUUCCKUH aHAIM3 MPOOJIEMHBIX CHUTYAIlMi, BbIpaOaThI-
BaTh KOHCTPYKTUBHYIO CTPATETHIO0 NEHCTBUI, OPraHU30BBIBATh U PYKOBOAUTH pabOTON KOII-
JIEKTHBA, B TOM YHCJIE B MPOLIECCE MEKKYIBTYPHOTO B3aMMOACHCTBUS, pedIIeKCHpPOBaTh CBOE
MOBEJICHHE, BBICTPAUBATh U PEATH30BHIBATH CTPATETHUIO IPOPECCUOHATBLHOTO PAa3BUTHSI.

2. Nzydyenne nucturuinabl «COMMOIOTHS W IICUXOJIOTHS MPO(ecCHOHANLHON AesITeIbHO-
CTH» CIIOCOOCTBYET mpuobpeTeHuo cienyromux odmenpodeccuonansueix (OIIK) u oOre-
KynbTypHbIX (OK) xomnereHuuid:

CIIOCOOHOCTBIO COBEPIICHCTBOBATh M Pa3BUBATh CBOW MHTEUIEKTYAIbHBIA U OOLIEKYIIb-
TYpHBIA YpOBEHbB, TIOJTy4YaTh 3HAHHUS B 00JIACTH COBPEMEHHBIX MPOOJIEM HAYKU, TEXHUKH U TEX-
HOJIOTHUH, TYMaHUTAPHBIX, COIUATBHBIX M SKOHOMUYecKuX Hayk (OK-4);

TOTOBHOCTBIO PYKOBOJUTH KOJUICKTUBOM B cdepe cBoei mpodhecCHOHATLHON JIeATeb-
HOCTHU, TOJIEPAHTHO BOCIIPHHHUMASI COI[UANIbHBIEC, STHUYECKHE, KOH(ECCUOHATIbHBIC U KYJIbTYpHBIE
paznuuus (OI1K-2).

3namo:

- CYIIHOCTH MPOOJIEM OpraHU3aIMy U CAMOOPTaHU3ALUH JINYHOCTH, €€ TIOBEJACHUS B KOJUICKTUBE

B YCIOBUSX MPO(ecCHOHATBbHOM 1eATeNbHOCTH;

- METOIbI CAMOOPTaHU3AI[MH U Pa3BUTHS JTUIHOCTH, BBIPAOOTKH II€J€NO0JaraHus U MOTUBALUOH-

HBIX YCTaHOBOK, Pa3BUTHS KOMMYHHKATUBHBIX CIIOCOOHOCTEH M MPOPECCHOHATBHOTO MTOBEICHUS

B TPYIIIIE;

- KOH()JIMKTOIOTUYECKUE ACTIEKTHI YIIPABJICHUS B OpraHU3aIiy;

- METOAWMKHU W3YYCHHUs COIHAIBLHO-TICHXOJIOTHICCKUX SIBIICHUH B cepe YImpaBJICHUS U CaMo-

yIpaBIeHUS JTNYHOCTH, TPYIIIBI, OPTraHU3AIIH.

Ymemos:

- TUTAHUPOBATh W peIIaTh 33aJa4yd  JIMYHOCTHOTO U MPOECCHOHAIHLHOTO PAa3BUTHUS HE TOJBKO

CBOETO, HO M WICHOB KOJIJICKTHBA;

- QaHANTM3UPOBATh MPOOJIEMHBIC CUTYAIlMH HA OCHOBE CUCTEMHOTO MO/IX0/1a, BhIpabaThIBaTh CTpa-

TETHIO JICHCTBUH, MCIIOB30BaTh METOJIbI TUATHOCTHKU KOJIJICKTUBA M CAaMOJUArHOCTHKH, CaMo-

MO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHUS;

- yCTaHABJIMBATh C KOJUIETAMH OTHOIICHHUS, XapaKTePU3YIONIHUECs KOHCTPYKTUBHBIM YPOBHEM

00IIIeHUS;

- BBIpa0aThIBaTh KOMAHJHYIO CTPATeTHIO I JOCTHIKCHUS TIOCTABICHHOW IIEM B PEIICHUU

npoecCHOHANBHBIX 3a]1ay.

Bnaoemuv:

- COIMAIILHO-TICUXOJIOTUYECKUMH TEXHOJOTHUSIMHU CaMOOPTaHU3aIlMU U Pa3BUTHUS JTUYHOCTH, BBI-

CTpaWBaHUS W PeaM3aIlii TPACKTOPHUH CAaMOPa3BUTHS;

- TEOPETUYECKUMH U MPAKTHUECKUMHU HABBIKAMH TPEIYNPEXKICHUS U pa3pelieHus BHYTPUINY-

HOCTHBIX, TPYIIOBBIX U MEXKKYJIBTYPHBIX KOH(DIUKTOB;

- crocob0aMu MOTHBAIMH WICHOB KOJUICKTHUBA K JIMYHOCTHOMY U MPO(ECCHOHATBLHOMY pa3BU-

THIO;

- CHOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOILIEHUIO B KOMaHJE, pe(dIeKCHU CBOETO MOBEACHUS
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U JIUJEPCKUMH KayecTBaMH,

3. Kparkoe coaep:kanue AU CUHNIUHBI

Monyne 1. OO11ecTBO U TUYHOCTH: HOBbIE YCIOBHS U (PaKTOphl MPO(HECCHOHATBLHOTO Pa3BUTHUS
JMYHOCTH.

1.1. CoBpemeHHOE OOIIECTBO B YCIOBUAX TJIOOANM3anuu M WHGOpMATH3aIUU. THITbI
COBPEMEHHBIX OOIIEeCTB: OOLIECTBO PUCKA, OOIIECTBO 3HAHUA, HWH(POPMAIMOHHOE OOIIECTBO.
ConuanbHble ¥ TCUXOJIOTMYECKHUE TMOCIENCTBUS MHpOopMaTuzauuu oduiectBa. DyTyporiok.
Kynbrypomok. AHOMUS. AanTallMOHHBIE KOMUHT-CTpaTeruy. JINYHOCTh B COBPEMEHHOM 00I111e-
ctBe. Pednexcupyrommit nnauBua. YenoBek Kak cyObekT nesrenbHOcTH. CaMOAMarHOCTUKA U
camMoaHaJN3 NPO(PeCcCHOHATBHOTO PAa3BUTHSL.

1.2. OO0uiee MoHATHE O JIUYHOCTU

JInaHocTh U ee cTpykrypa. CaMOCO3HaHME: CaMOIIO3HAHUE, CAMOOTHOILIEHNE, CAMOPETY-
asiusi. OCHOBHBIE IOJXOBI K H3y4eHHUIO TUYHOCTH. Pa3zButue nuunoctu. ConupanbHas ¥ ICUXO-
JIOTHYECKasi CTPYKTypa JHYHOCTH. L[eHHOCTHBIE OpUEHTAIMH U MPEeANOoYTeHUs THIHOCTH JInd-
HOCTb B CHCTE€ME HENpepblBHOTO oOpazoBaHusg. CaMo00Opa3oBaHHE KaK OCHOBA HEMPEPHIBHOTO
oOpa3zoBanus. TosiepaHTHOE BOCHIPHUATHE COIMAIBHBIX, ITHUYECKHX, KOH()ECCHOHAIBHBIX U
KYJIBTYPHBIX Pa3Induil.

1.3. CoumanbHble W MCUXOJIOTHYECKHE TEXHOJOTHH CaMOOPTaHU3ALUN U CAMOPa3BUTHS
JMYHOCTH.

TemmepameHT U Xapaktep B CTPYKType TUYHOCTH. [IposiBieHue TemmepameHTa B Jes-
tenbHOCTU. CTpyKTypa M TUmoJorus Xxapakrepa. @opmupoBanue xapakrepa. [loctpoenue B3au-
MOJICHCTBUS C JIFOJIbMU C YY€TOM UX MHAUBHUIYANbHBIX pa3auuuid. CTpaTeruu pa3BUTH U CaMo-
pa3BuTHs TU4HOCTH. JInunbie mpuoputetsl. Llenenonaranue. LleHHOCTH Kak OCHOBA Iienernosa-
ranus. Llenu u kmrodessle oOnactu xu3Hu. Life Managment u ku3HeHHbIE €U, Smart - 1enu u
Haauenu. llems W mpu3BaHHBIE OOECTIEUMTH €€ NOCTHKECHWs 3amadd W Imarn. KomwHr-
ctpateruu. VIckyccTBO ynpaBisTh COOOM.

1.4. KorHuTHBHBIE TPOLIECCHI JINYHOCTU

OOm1ast XxapakTepUCTHKAa KOTHUTHUBHBIX (IIO3HABATENIbHBIX) MPOLECCOB JIMYHOCTU. Ory-
[IEHWE W BOCIPHUATHE: BHUIBI, CBOMCTBA, OCOOCHHOCTH Pa3BUTHs. BHMMaHWE W MaMsTh: BHIBL,
cBo¥icTBa, GyHKIMU. Pa3BuTHEe W BOocnMTaHUWEe BHUMaHUA. Bo3pacTHele M MHAMBUAYaAIbHBIE OCO-
O0eHHOCTH TaMATH. [IpueMbl paroHANBHOTO 3aydrBaHUs. MBIIUIEHHE W €ro (HOpMUpPOBAHHE.
Tunonorus MelnuieHus:: GOpMBbI, BUIbI, ONIEPALMHU, HHANBUIYaIbHBIE OCOOCHHOCTU. MBbIIIIeHHE
u peub. CriocoObl akTUBU3AIMK MBIIIIEHUsI. BooOpaxkenue: Buabl, pyHKIuHU, pazpurue. Booo-
pakeHue u TBopuecTBO. [Ipuemsl a¢exTuBHOrO uTeHUs. TpeHUPOBKA NaMATH M BHUMaHUS.

1.5. dynkimoHanbHBIE COCTOSIHUS YeloBeKa B Tpye. Ctpecc u ero npoduiakTuka

OOmiee nmoHsATHE 00 SMOIMSIX U YYBCTBaX: (PYHKIUH, KIaCCUPHUKAIMSL, OCOOCHHOCTH pa3-
BuTHs. CriocoObl yrpaBiieHHUs] CBOMM SMOIMOHAIBHBIM cocTostHHEeM. OO01ee mpecTaBIeHne O
BoJie. Ilcuxomnoruueckas CTpyKTypa BoJ€BOro akra. Pa3zButue u BocnuTaHue cuibl Bosid. DyHK-
IIMOHAIBHBIE COCTOSHUS YeJoBeKa B Tpyae. Perymsropbl ¢GyHKIMOHATBHBIX cocTosiHME. Kimac-
cudukanms GyHKIHOHATIBHBIX cocTosiHUM. [Icuxonornyeckuii crpece kak GpyHKIIMOHAIBHOE CO-
crosaue. [lcuxomnorus crpecca. [Ipoduiaktuka ctpecca U GOpMUPOBAHUE CTPECCOYCTOMUMBO-
cTH. MeToibl yrpaBieHus: QyHKIHMOHATbHBIMH COCTOSIHUSIMHU.

1.6. Ilcuxomorust mpodecCHOHATBHOM IEATETLHOCTH

Yenosek u npodeccus. CTpykrypa npodeccuoHalbHON nesTenbHocTH. [Icuxonornye-
CKHE HANpaBJICHUs] WCCIIEAOBAHMS YEJIOBEKa B CTPYKType MPOPECCHOHAIBLHOW NESTEIHHOCTH.
[TpodeccuorpadupoBanue kKak METOA U3y4eHHUs NPOPECCHOHATIBHOMN JesTenbHOCTH. Buibl npo-
deccuorpadupoBanus. 3ama4u TICUXOJIOTHH TTPO(PECCHOHABHON NesaTenbHOCTH. [Icuxomornye-
CKHU€E MPU3HAKHU U PETYIATOPHI TpyAa. IIpodeccnonanbHO BaKHbIE KayecTBa.

Monyib 2. YenoBek Kak y4aCTHHK TPYAOBOTrO Iporecca

2.1. OCHOBHBIE ATaIlbl Pa3BUTHS CyOBEKTA TPyna
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YenoBek Kak CYOBEKT Tpyna: CTPYKTYpa OCHOBHBIX KOMITOHEHTOB. JTambl pPa3BUTHUS
cyobekra Tpyna (nepuoauszanus E. A. Kinumosa). Kpusncel npodeccuoHalbHOrO CTaHOBJIEHUS
(E. @. 3eep). BHyTpuiIM4HOCTHBII KOH(IIMKT U CIIOCOOBI €T0 pa3peiieHusl.

2.2. TpynoBas MOTHUBALIUS U YJIOBJIETBOPEHHOCTH TPYIOM

[TorpeOHOCTH M MOTUBHI TMYHOCTU. Knaccuukaius noTpeGHOCTeH 1 BUIbI MOTHBALINH.
Hepapxus notpedHocTeit (mupamuga A. Macnoy). TpynoBas MmotuBarusi. MOTHBBI TPYJIOBOTO
nosenenus (B. I'. IlogmapkoB). OCHOBHbBIE TEOPUU TPYAOBON MOTHUBALIMU U YAOBIETBOPEHHOCTU
tpynom (. Makknenanna, ®. I'epudepr, B. Bpym u np.). MoTuBanus noBeeHus 4€I0BEeKa B Op-
rann3anuu. CyImIHOCTh MOTHBAIMH KaK (PYHKIMH yrpaBiieHUs B opranu3zauuu. [Ipupona MoTu-
Banuu. OyHKIIMM MOTUBOB IIOBEICHUS YenoBeka. MoTuBanus u ynpasienue. [Icuxonornueckue
TEOpUU MOTHBALMH B opranu3auuu. CounaibHO-I)KOHOMUYECKUE Teopun MoTuBanuu. Mccieno-
BaHUs MOTHBALlMU. METOAMKY OIpENEICHNS MOTUBALMU K yCIIEXY.

2.3. llenenonaranue u IIaHUPOBaHKUE B TPO(PECCUOHATBHOM NESITETbHOCTH

Ilcuxonorudeckast cucTeMa TPyIOBOM AESITEIbHOCTH. MOTHBALIMOHHBIN NIPOLECC KAK OC-
HOBA LIeJIeNojIaraius. JTansl JocTHkeHUs 1eau. CTpykTypa MOTUBallMOHHOrO Ipouecca. Kpu-
tepun 3¢pdexktuBHOCTH Henenonaranus. Knaccudpukanus neneil. Pazpaborka nporpammsl pea-
au3anuy nenu. CTparernueckoe MmiaHupOBaHUE.

2.4. IlpodeccronanbHasi KOMMYHUKaIUs

[lcuxonorus oOmenus. CocTaBHbIE AJIEMEHTHI mpolecca o0meHus. OyHKIUN U BUJbI
oOmenus. Tunsl oOmieHus. XapakTepUCTUKU JTUYHOCTH, CIIOCOOCTBYIOLIME YCIIEIIHOCTH OOIIIe-
Hus. OOMeH mH(popManmeld 1 KOMMYHHKATUBHBIE Oaphepbl. ABTOpUTApHAs M JTUAIOTHYECKast
KoMMyHHKalus. OOmieHne Kak B3aumojieiictBue (MHTepakiys). MexIMYHOCTHOE BOCIIPUATHE U
noctpoenne umuxka. [Ipodeccuonansuoe obienue. Kynbrypa 1emoBoro o0meHus.

2.5. Ilcuxomorust KOHGIMKTA

Kondmukr kak ocobast popma B3aumozeictsus. CTpykTypa, JTuHaAMHUKa, QYHKIUU KOH-
¢mkToB. OcHOBHBIE cTaauu pa3BuTus KoH(muKTOB. Kinaccupukanus koHdaukToB. OCHOBHBIE
ATanbl OUCKa BBIXOJOB U3 KOH(PIUKTHOH cutyauuu. [Ipodeccnonanbupie koHpaukTel. Ucrou-
HUKU KOHGIUKTOB. KOH(IUKTOreHHbIE JUYHOCTH. YCJIOBUS KOHCTPYKTHBHOIO pa3pelIeHUs
KOH(IMKTOB. YIpaBieHne KOHQIMKTHBIMU CUTYallusIMU B KosuiekTuBe. ColuanbHble TEXHOIIO-
MU TPEYNpexIeHUs U pa3pelieHuss KOH()IMKTOB B KOMaHe U OpraHU3alHH.

2.6. TpynoBoii komiekTuB. [Icuxonaorus CoBMeCTHOro Tpyaa

I'pynna. Komnekrussl. Opranuzanuu. [lonstue rpynnel. Buasl rpynn: ycioBHbIE U pe-
anbHble, OONbIINE U Majble, IEPBUYHBIE U BTOPUUHBIE, (pOopMalibHbIE U HEPOpMalIbHbIE, pede-
pentHble rpynmnbl. [IpodeccronanbHble KOMIEKTUBBL. JlMHaAMHUKa GOpMHUPOBAaHUS KOJUICKTHBA.
JlmarnocTtuka conMalbHBIX Ipynm. ['pymnmoBas cruiodeHHOCTh. ['pymnmoBas nuHaMmuka. [lesrens-
HOCTb KOMaHJ B opranuzauuu. Conuomerpus. Ilcuxonorus coBMECTHON TPYIOBOH AEATEIBHO-
ctu. [lpusnaku rpynmnosoro cyowekra Tpyna. Knaccudukanus opranuzanuii. Cnoco0d opranusa-
UM COBMECTHOH esrenbHOCTH. [lcuxonorust rpymmsl. ColnanbHO-TICUXO0IOTHYECKHE 0COOeH-
HOCTH MaJIOM OpraHW30BaHHOW rpyniibl. COLMaIBHO-TICUXOJIOTMYECKUI KIIMMAT TPYIIIIbL.

2.7. Ilcuxonorus ynpaBieHus

VYnpasienue kak conuaibHblil peHoMeH. CyObeKT U OOBEKT yIpaBieHUs. YTpaBlieHYe-
CKHE€ OTHOIIECHMSI KaK IPEIMET HAyKU yNpaBJi€HMs. DTalbl €€ pa3BUTUA. YTIpaBlIeHYECKas Aes-
TenbHOCTh. OCHOBHBIE YIpPaBlIEHYECKHE KYJIbTYPBI: XapaKTepHble 4epThl U 0coOeHHOCTH. Oc-
HOBHbIE (DYHKIIMU YIPaBICHUECKOW AedaTenbHOCTH. COUMaIbHO-TICUXOJIOTHYECKOe o0ecTieyeHne
yIpaBieHUs KOJUIEKTUBOM. YenoBeuecKre pecypchl OpraHiu3allii U yIpaBieHUYeCKHe MpoOIeMbl
ux 3¢dexTuBHOrO Mcnonb3oBanus. [Ipobrema yenoBeka B cucreme ynpaBieHus. JIMUHOCTh U
OpraHu3aIus.

Kypc u3ydaercs Ha 6a3e 3HaHMIA, MONTYyYEHHBIX CTYACHTAMH IO UCTOpUH, (puiocoduu,
IICUXOJIOTMH, conuosorui. KOHTpoiab OCBOEHUS CTyI€eHTaMU MaTepHualla Kypca OCYILECTBISETCS
IyTeM MPOBEICHUS KOHTPOJIBHBIX TOUEK U 3aueTa. OO0IIas TpyA0eMKOCTh JUCIUIUTMHBI COCTAB-
nser 2 3ET (72 4gac.), B ToM uymcie 18 4. — JEKIMOHHBIC 3aHATHA, 18 4. — ceMHHaApCKO-
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MPAKTUYECKHE 3aHATHS, 36 4. — camocTosTelbHas paboTa. MToroBoit opMoit KOHTPOIIS SBIISIET-

csl 3auer.
4. O0beM JUCHUILIMHBI M BUAbI Y4eOHOH padoThl

Bunsl yueOHoI paboThI B 3au. en. B ak.u.
O61ast TpyA0€MKOCTh JUCHUIUIHHBI IO Y4eOHOMY ILIaHy 2 12
Konraktnasi padora (KP): 1 32
Jlextmonneie 3austus (JI3) 0,5 16
[Tpaxtrueckue 3ansatus (113) 0,5 16
CamocrositesbHas padora (CP): 1 40
Bun xonTposs: 3auet / sx3ameH 3a4eT

Bupl yue6HOM paboTh B 3au. en. B actp.u.
OO011ast TPYA0EMKOCTh AUCHUILIMHBI 0 Y4eOHOMY IIJIaHy 2 54
Kounraktnas pa6ora (KP): 1 27
Jlexnmonnsie 3austus (J13) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 0,5 13,5
CamocrositesibHas padora (CP): 1 27
Bun xonTposns: 3auet / sx3ameH 3a4eT
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5. TPEBOBAHUA K YCJIIOBUSAM PEAJIMZALIUU TPOT'PAMMBI
MATUCTPATYPbI

5.1. TpeGoBaHusi K KagpoBOMYy o0ecre4eHUuI0

Kanpooe obecrieuenre mporpaMmbl MarucTpaTypbl coorBeTcTByeT TpedoBanusiM O@I'OC BO:

— peanu3anys MPOrpaMMbl MarucTpaTrypbl OOECIEYMBACTCS PYKOBOMSIIIUMH U
HAyYHO-TIEAarornyeCKuMu pabOTHUKAMH YHHUBEPCHUTETA, a TaKXKe JIMLAMH, MPUBIEKAEMbIMH K
peaM3alud IporpaMMbl MarucTpaTypbl Ha YCIOBMSIX I'paX<JIaHCKO-IIPAaBOBOI'O J0rOBOpa, KBa-
nuduUKalrs KOTOPbIX COOTBETCTBYET KBATU(PHUKAIMOHHBIM XapaKTEPUCTUKAM, YCTAHOBJICHHBIM B
EnvnoM kBanmupuUKaIMOHHOM CIPAaBOYHHUKE JOJDKHOCTEH PYKOBOIUTENEH, CHEIHaTUCTOB M
ciyxamux, pazaen «KBannpukanoHHbIE XapaKTEPUCTUKU JOJKHOCTEH PYKOBOAMTENEH U cIie-
[IUAJTUCTOB BBICIIETO MPO(ECCHOHANTBHOTO U JIOTOJIHUTEILHOTO PO(EeCcCHOHATBLHOTO 00pa3oBa-
HUS», YTBEPXKIEHHOM MNpHKa3oM MUHUCTEpCTBA 3APABOOXPAHEHUS M COLMAIBLHOTO PAa3BUTHS
Poccuiickoit ®@enepauuu ot 11.01.2011 Ne 1n (3apeructpupoBan Munucrepcrsom HOctunuun
Poccutickoit @eneparuu 23.03.2011, Ne 20237) u npodecCHOHAIBHBIMA CTaHAApTaMHu (TIpU
HaJIM4YuN);

— JIOJISl MITATHBIX HAyYHO-TEJarormyeckux pabOTHUKOB (B MPUBEIEHHBIX K IEJO-
YHCICHHBIM 3HAYEHUSIM CTaBOK) cOCTaBisieT O6osee 70 mpoLEeHTOB OT OOIIEro KOJIWYECTBa Hayd-
HO-TIEIarOTUYECKUX PAaOOTHUKOB YHUBEPCUTETA (aKaleMUUecKasi MarucTparypa);

— JIOJIsl HAYYHO-TIeIarOTHYECKIX PAOOTHUKOB (B MPHUBEACHHBIX K LI€TOYUCICHHBIM
3HAYEHUSIM CTaBOK), UMEIONINX YUYEHYIO CTENeHb U (WJIM) y4eHOe 3BaHue, B OOIIEM Yucie Hay4-
HO-TI€JJarOTMYECKUX PAaOOTHUKOB, pEAU3yIOLIUX IPOrpaMMy MarucTparypbl COCTaBisieT Oojee
80 mpoIeHTOB (aKaJeMUYeCcKas MarucTparypa);

- JI0J1 HAY4YHO-TIEIarOrM4eCKUX pabOTHUKOB (B MPHUBEAECHHBIX K LIEJIOYUCIEHHBIM
3HAUEHUSM CTAaBOK) M3 YMCJa PYKOBOAMUTENEH U paOOTHUKOB OpraHu3alui, JesTeIbHOCTh KOTO-
PBIX CBsI3aHA C HANPABJICHHOCTHIO (TMpoduieM) pearnzyeMoil mporpaMmbl MarucTparypsl (Mme-
IOLUX CTaX paOoThl B JaHHOU mpodeccnoHanbHOi 0o0nacTu He MeHee 3 JieT) B oOuieM 4ucie
pabOTHUKOB, PeATU3YIOLNX MPOrpaMMy MarucTpaTypsbl, cocraBiser Oonee 10 npoueHToB (aka-
JIEMUYECKasi MarucTpaTypa);

- CPEIHEroJI0BOE YHMCIO MyOJMKalMil Hay4yHO-TIeJarornyeckux pabOTHUKOB Opra-
HU3alMM 3a TEPHOJl pealu3alud HporpamMMbl Maructparypsl B pacuere Ha 100 HayuHo-
NeAarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K IIEIOUYHUCICHHBIM 3HAYEHUSIM CTABOK) JOJKHO
COCTaBJIATh HE MEHee 2 B JKypHallaX, MHJEKCUpyeMbIX B 0Oa3zax naHHbIXx Web of Science mim
Scopus, nnu He meHee 20 B JKypHaiax, MHAEKCHUpYeMbIX B Poccuiickom MHIEKce Hay4HOIO Iu-
TUPOBAHUS;

- oO1iee pyKOBOACTBO HayYHBIM COJEp’KaHHUEM MPOTrpamMMbl MarucTparypsl orpe-
JIEJICHHOW HaIpaBlIE€HHOCTH (MPOQUIIsl) OCYIIECTBISAETCA IITATHBIM HAyYHO-TIEJArOTHYECKUM
pabOTHUKOM OpraHU3alM{, UMEIOIIUM YUYEHYIO CTENeHb, OCYIIECTBISIOMNM CaMOCTOATEIbHbIE
HAyYHO-UCCIIEIOBATENIbCKHE MPOEKTHl M YYAaCTBYIOUINMM B OCYIIECTBICHUM TaKUX MPOEKTOB IO
HarpaBiIeHUIo (MPOQUII0) MOATOTOBKH, UMEIOLIUM €XKEroJHble MyOIMKaluyd Mo pe3yabTaraM
YKa3aHHOW HAy4HO-UCCIIEIOBATEIHLCKOM NESITEIbHOCTA B BEAYIIUX OTECYSCTBEHHBIX M (WMJIM) 3a-
PYOEKHBIX PELIeH3UPYEMBIX HAay4YHBIX )KYPHAIAaX M U3JaHUAX, @ TAKXKE OCYILECTBIISIONIUM €Xe-
TOJHYIO ampoOaluio pe3yabTaTOB yKa3aHHOW Hay4yHO-MCCIENO0BATEIbCKOW NEATENbHOCTH Ha
HAI[MOHAJILHBIX ¥ MEXKAYHAPOIHBIX KOH(DEPEHITUX.

5.2. MaTepuaJibHO-TeXHHYECKOe o0ecneuyeHue

MartepuanbHO-TeXHUYECKasi 06a3a YHUBEPCUTETAa COOTBETCTBYET JAECUCTBYIOLIUM MPOTHBO-
MOKapHBIM MPaBHJIaM M HOpMaM U 00ecrevnBaeT MPOBEICHUE BCEX BUJOB TUCIUIUIMHAPHOW U
MEXIUCIUTUTMHAPHOMN MOATOTOBKH, MPAKTHYECKONW U HAYYHO-HCCIIE0BATEIBCKON paboThl 00Y-
YAOLIUXCS, PETYCMOTPEHHBIX YUCOHBIM IIJIAHOM.

[TepeyeHr MaTepuaTbHO-TEXHUYECKOTO 00ECIIEYCHUS BKIIOUAET B CeOsI JICKIIMOHHBIC yueO-
Hble ayauTopuu (00OpYyJOBaHHBIE BUICONPOCKIIMOHHBIMU OOOpYIOBaHUEM JUIS MpPE3eHTALUH,
CpeACTBaMHU 3BYKOBOCIIPOM3BEICHHS, SKpPAaHOM, U UMEIOIINE BbIXoa B MHTEpHET), moMeleHus
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JUISL TIPOBEJICHHSI CEMMHAPCKHUX U MPAKTUUECKUX 3aHATHI (000pynoBaHHbIE yueOHOM Mebenbio),
O6ubnuoreky (MMeroly0 paboyre KOMIBIOTEPHbIE MECTa ISl aClUPAHTOB, OCHAIICHHBIE KOM-
OBIOTEpaMH C TOCTYIOM K 0a3aM naHHbIX U MHTEepHEeT), 1abopaTopuu, OCHALICHHBIE COBPEMEH-
HBIM OOOpYJIOBaHHEM JJisi BBIIOJHEHUS HAYyYHO-HCCIIEIOBATENbCKONM pabOThl, KOMIIbIOTEPHBIE
kiaccel. [Ipy ncnonap30BaHUM AIIEKTPOHHBIX M3/IaHUH YHHUBEPCUTET 00ECTIEYMBAET KaXI0T0 00Y-
YaIOIIET0Csl BO BPEMS CAMOCTOSITENIbHOM MOATOTOBKH pab0YMM MECTOM B KOMITBIOTEPHOM Kilacce
C BBIXOZIOM B MIHTEpHET B COOTBETCTBUU C TPYAOEMKOCTBHIO N3y4aeMbIX JUCLIUILINH.

MartepuanbHo-Texuuueckoe obecrieduenne OOII marucTparypbl Mo HanpaBiIeHHIO MOATO-
ToBKU 18.04.01.68 XumMuueckass TEXHOJIOTUS; 10 MAarMCTEPCKOM MporpaMme «XUMHUYECKas TeX-
HOJIOTHSI MAaTEPUAJIOB U U3JIEIHUHA AIEKTPOHUKU U HAHODJIEKTPOHUKIY, BKIIOYACT:

5.2.1.  Obopyodosanue, HeobXo0uMoe 8 00PA308aMENLHOM NPOYECcce

Obopydosanue 01 NONYYEHUS MOHOKPUCIALIUYECKUX, NOIUKPUCMATIUYECKUX, CIMEeKIAH-
HbIX, KepAMUYECKUX MAMEPUANO8 U MOHKONIEHOYHBIX CMPYKMYP.

BricokoTeMmnieparypHble Meud MIAXTHOTO M UMJIMHIPUYECKOTrO (OIHO30HHBIE M JIBYX30H-
HBIC) THIIOB, OCHAIIIEHHBIC MPOTPAMMHUPYEMBIMH CHCTEMAaMH aBTOMATHYECKOTO PEeryJnpOBaHUs
temriepatypsl «Tepmonar-14» u «Tepmonat-16»;

YcTaHOBKY JUIsl BhIpalliMBaHUsl MOHOKpHcTauioB MetoaoM Yoxpanbckoro (MKAH), meto-
nom bpumxmena (Penmer-2) MoaepHH3MPOBAaHHBIE , MO3BOJSIONIMM KOHTPOJIHUPOBATH Iapo-
ra3oByro armocdepy B pOCTOBOU Kamepe;

YCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HaIlbUICHUSI (PE3UCTUBHBIM HArpeB, MarHETPOHHOE
pacmbuieHHe), MOJISPHU3UPOBAHHBIC ISl HATBJICHUSI MHOTOCIIOMHBIX HAaHOPa3MEPHBIX CTPYKTYP
HA OCHOBE HEOPTraHMYECKNX U OPTaHUYECKUX MOJTYIMPOBOIHUKOBBIX U JTIOMUHECIICHIITHBIX MaTe-
pHaoB.

Komrnekc o6opynoBanus JI1sl IPUTOTOBJICHHSI M1 KOMIAKTUPOBAHUS IIUXTHI: JJIEKTPOHHbBIE
AQHAJTUTHYECKUE BECHI, THAPABINYECKAN TIpecc ¢ ycuiueM 10 50 1., HeoOXxoaumasi XUMHUYECKast
nocy/a, MeJIbHHIIA [IapoBasi JJabopaTopHasi, a TAK)Ke TUIATUHOBBIEC TUTIIH.

BeITspkHBIE TKadBI, BECHI TEXHUUECKHE W aHAIMTHYECKUE, CYIIMIbHBIE MIKa(bl, yabTpa-
3BYKOBbBIC BaHHBI, YCTAHOBKH JJISl PE3KH, NUTH(POBKHU U MOJUPOBKU KPUCTAIIIOB U CcTeKoI. O6o-
pyoosanue 05l AHAIU3A NPUMECHO20 COCMABA MAMEPUANO8.

Macc-cnektpomeTp ¢ UHAYKTUBHO cBsi3aHHOM Tuiazmoit NexION 300D (Perkin Elmer) c
CHCTEMaMH BBICOKOYHCTOTO BCKPBITHS MPOO € MOMOIIHI0 MUKPOBOJIHOBOTO U TEPMHUYECKOTO aB-
TOKJIaBUPOBAHUSI.

BTOpHUYHO-HOHHBI ~ MacCc-CHEKTPOMETP C  BPEMS-TIPOJIETHBIM — MacC-aHaJIH3aTOPOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosarue 0151 NPpoBedeHUsi CHeKMPANbHbIX UCCTE008AHUIL.

Cnekrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Cnekrpodoromerpuueckuii komruieke Ocean Optics, B cocTaBe 2 crieKTpo(hOTOMETPOB BU-
JTUMOTO JMaria3oHa, pamaHoBckoro crekrpometpa (200-2000 cm-1) ¢ BO3OYXTarONIMM U3ITyde-
HueMm 785 uM, cnektpometpa OmmxHero MK muamazona NIR Quest (700-1750 uwm), ¢ uHTETpH-
pyrommMu chepaMu U ONITOBOJIOKOHHBIMH COSTMHUTEIHHBIME KaOeIsIMH, CBETOAMOHBIMA 1 JIa-
3epHBIMU UCTOYHHKAMH BO30YKJIEHHs B JuanazoHe 257- 978 HwM.

Kommiiekc ~ oOopymoBaHusi  aisi  TPOBEASHHWS  WCCIEIOBAaHUN  CIIEKTPaJbHO-
JTIOMUHECIIEHTHBIX XapakTtepucTuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoit ananuza
KAHETHKH 3aTyXaHHsI JTIOMHUHECICHITHN

ObopynoBaHue /Ui UCCIIEAOBAaHUS 00Pa3lloB METOAAMHU CKAaHUPYIOIIEH 2JIEKTPOHHONW MUK-
POCKOTIMH M PEHTreHocrekTpaabHoro mukpoanammsza — VEGA-3 LUMO (Tesla Inc.) m INCA
Energy 3-D MAX ( Oxford Instruments).

O6opynoBanue sl KCCIAEAOBAHUS 00Pa3I[0OB METOJaMHU ONITUYECKOW MHUKPOCKOTUHU Stereo
Discovery V.12 (Carl Zeiss), ontuueckre Mukpockorsl: nonspusaiponasie (MUH-8, ITonam P-
111), meramnorpaduueckue, uarepdepentmonnsiii MUU-4, momspuckon ITKC-500, cromuku
®enopoBa, CTONMMKH JIOJOYHHKOBA; pedpakTOMETPHI KUIKOCTHBIE U T€OJIOTHYECKUE, HAOOPHI
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MMMEPCUOHHBIX KUIKOCTEH.

O6opynoBanue asi UCCienOBaHUS 00pa3loB PEHTreHOAU(PPAKIMOHHBIMU METOJaMU —
mudpakromerp Equinox 2000 (Inel Corp.).

Obopydosanue 011 UCCIe008aHUS MEXAHUYECKUX, INeKMPULECKUX U MACHUMHbBIX CBOUCME
Mamepuanos:

Junaromerp borBuHkuHBa (KBapieBslid), MuKpoTBepaomep [IMT-3, dhepporpad, xapakre-
peorpad, U3MepHUTEIbLHOE 000PYAOBAHUE ISl OLEHKHU JIEKTPOPU3NIECKUX XAPAKTEPUCTHK Ma-
tepuanos, repaommerp (E6-13), uamepurens L, C, R mudposoii E7-12.

5.2.2.  Vuebno-nazcnaouvie nocobus:

KoMmmuiekTsl miiakatoB K JIEKIUMOHHBIM KypcaMm; HaOOpbl 00pa3lioB MOHOKPUCTAIIOB, Jia-
3epHBIX MaTEPHAaJIOB, MOJYIPOBOAHUKOB, MUHEPAJIOB; IJIAKAaThl TUIIOBBIX YepTexel 000pyaoBa-
Hus. KomnprorepHas mporpamma no ooy4ueHuro o0paboTKe CeKTpallbHbIX U TUu(dpaKToMeTprye-
ckux naHHbIx «Origin 8SR», koMmbOTepHBIE 0a3bl PEHTTCHOBCKUX IU(PPAKIIMOHHBIX JaHHBIX
kpucraunueckux Bemects PCPDFWIN (Powder Diffraction File). Anp60ombl peHTreHOrpaMm
HEOpPraHMYECKUX MaTepUalioB, JEPUBATOTPAMM CHUCTEM C OOpa30BaHHMEM TBEPABIX PacTBOPOB,
KPUBBIX M3MEHEHHUS MacChl MPU HArPEBAHUM CUCTEM C PA3JI0KEHHEM KPHCTAJUIOTHIIPATOB U
CJIO’KHBIX COECIMHEHUH.

5.2.3. Komnvromepuvl, ungopmayuoHHO-meneKOMMYHUKAYUOHHbIE CemU, annapamuo-
npocpammmuble U ayouo8u3yaibHule CPeoCmeda.:

[lepconasibHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE npourpeiBarensiMu CD u DVD, npun-
T€paMM U IPOrPaMMHBIMHM CPEICTBAMHU, IPOEKTOPHI, SKPaHbl; ayJIUTOPUU CO CTAIIMOHAPHBIMU
KOMIUIEKCaMH OToOpaskeHus uH(popmanuu; 1nudpoBas Kamepa K ONTUYECKOMY MHUKPOCKOILY;
G poBoii GoToanmapar; KOMUPOBATBHBIH armapaT; JJOKajJbHas CeTh ¢ BEIX0JI0M B IHTEpHET.

5.2.4.  Ileuammuvie u s1ekmponHble 0OpaA308amebHble U UHDOPMAYUOHHBLE PECYPCBL!

NHupopmaninoHHO-MeTOMYECKHE MaTepraibl: yueOHble TOCOOUs MO AUCHUIUIMHAM BapHa-
TUBHOHM YacTH MPOrpaMMbl; METOJAMYECKUE PEKOMEHIAIIMU K MPAKTUUYECKUM 3aHATHIM; pa3la-
TOYHBIM MaTepuan K JEKIHOHHBIM KypcaMm; 3JIEKTPOHHbIE yueOHbIE W3/IaHUS MO TUCLUILUIMHAM
BapHAaTUBHOW YacTH, HAYYHO-TIOMYJISPHBIC ANEKTPOHHBIC U3TaHUSI.

DOneKTpoHHBbIE 00pa3oBaTeIbHbIE peCcypchl: KadeapanbHble OMOINOTEKH YJEKTPOHHBIX W3-
JaHUI 10 TUCIUIUIMHAM BapUaTHUBHOW YacCTH; JIEKTPOHHBIE MIPE3CHTALIUU K pa3/iesiaM JICKIIHOH-
HBIX KYypCOB; y4eOHO-METOIMYEeCKHe pPa3paboTKu Kadenpsl B AJIEKTPOHHOM BHUJE; y4ueOHbIE
GbuIbMBI K pa3genaM TUCIUIUINH; COOPHUKH TEXHOJIOTUYECKUX CXeM, OYKJIETHl U KaTalloTu 000-
pYyZlOBaHUS; CIIpaBOYHbIE MaTepHUalbl B I€YaTHOM U AJIEKTPOHHOM BHJIE MO CTPOCHUIO M CBOM-
CTBaM TYTOIUIAaBKMX HEOPTaHWYECKHUX BEIIECTB; AJIEKTPOHHAsI KapToTeKa MO peHTreHo(}a3oBoMy
aHaJIM3Y; 3JIEKTPOHHAs KapToTeka Mo ()a30BbIM JuarpaMMmaM COCTOSIHUS TYTOIJIaBKUX COEAMHE-
HUH.

5.3. YueOHo-MeTOAMYECKOE ODecneyeHne

Nudopmannonno-o6udauoreunsiii ientp (MbL) PXTY um. [I.1. MenaeneeBa obecrieun-
BaeT MH(POPMAIMOHHYIO MOJIEP’KKY BCEM HAIPABICHUSIM JeSITEIbHOCTH YHUBEPCUTETA, COACH-
CTBYET MOATOTOBKE BHICOKOKBAIU(DPUIIMPOBAHHBIX CIIEIIMATIUCTOB, COBEPILIEHCTBOBAHHUIO YUeOHO-
ro mpoliecca, HayqyHO-UCCIIEA0BaTEIbCKOW paboThl, CIOCOOCTBYET Pa3BUTHIO MPOQecCHOHATb-
HOM KyJIbTYpBhI OYIYIIETr0o CHeHaIucTa.

CrpykTypa 1 coctaB 6ubGnnoTeyHoro (oHaa COOTBETCTBYEeT TpeboBaHusM [IpumepHoro
MOJIOXKEHUS O GOPMUPOBAHUHU (POHIOB OMOIMOTEKH BBICIIETO YIEOHOTO 3aBEICHUSI, yTBEPKICH-
HOTO npuka3zoM MuHoOpazoBanus u Hayku oT 27.04.2000 r. Ne 1246. UBL] ynuBepcurera obec-
Ne4YrBaeT 00y4aroIUXCcsi OCHOBHOM y4eOHOM, yueOHO-METOANYECKON U Hay4dHOH JHUTepaTypoH,
HE0O0XOIMMOM I OpraHu3aluy 00pa30BaTEeNLHOIO MpoIecca MO BCeM JUCHUILITMHAM OCHOBHOM
00pa30BaTeNIbHON IPOrpaMMbl M FapaHTUPYET BO3MOXKHOCTh KaU€CTBEHHOI'O OCBOEHUS aclUpaH-
TaMH 00pa3oBaTEeIbHON MPOTrpaMMbl MOJATOTOBKU 10 HampaBieHuIo 1o HampasieHuio 18.04.01
XuMHUYECcKasi TEXHOJIOTUS, HAIIPaBIEHHOCTb MMOATOTOBKU (Marucrepckas nporpamma) «Xumuye-
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CKasi TEXHOJIOTUSI MaTEpUaAOB U M3AEIHH 3IEKTPOHUKH M HAHOAJIEKTPOHUKW». OOmmii o0beM
mHorooTpaciieBoro ponna MBI cocraBiser 1 675 949 sks3.

@®onx yueOHOM M y4eOHO-METOAMYECKOW JIMTepaTypbl YKOMILJICKTOBAH IEYATHBIMH M
3JIEKTPOHHBIMU M3AaHUAMU U3 pacuera 50 3k3. Ha Kaxple 100 oOyuaromuxcs, a JUist JUCUUIUIMH
BapUaTUBHON YacTH 00pa30BaTENbHOM MPOrpamMMel - 1 9K3. Ha OHOTO 00YYaIOLIETOCH.

@DOoH/ 1OMOIHUTENIBHONW JIUTEpaTyphbl BKIOYAET MOMUMO y4eOHOW JUTepaTypbl opUIIM-
aJIbHBIE, CIIPABOYHO-OMOIMOrpaduuecKue, CreluaTIu3upOBAHHBIE OTEUECTBEHHBIE M 3apyOerk-
HbI€ NIEPUOJMUECKUE U HHPOPMALIMOHHBIE N3IaHUS.

HNudpopmannoHHO-OMOINOTEUHBINH IEHTP 00eCIIeYnBaET CaMOCTOATENbHYIO padoTy acIu-
PAHTOB B YHUTAIbHBIX 3aJ1aX, MPENOCTABIAS IIMPOKUH BBIOOP JUTEPATypbl IO AKTyalbHBIM
HaNpaBJICHUSAM, a TaKKe 00ECIeYnBaeT JOCTYI K MpodeccuoHanbHbIM 0a3aM JaHHBIX, HH)OP-
MAalMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

Kaxnp1ii oOyuarommuiicss obecrieueH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
uMeeTcs 0CTyN K ceTu MIHTepHeT u K 31eKTpoHHO-0ubnunoreunoi cucreme (ObC) YHuBepcure-
Ta, KOTOpPAsi COACPKUT PA3IMYHbIC M3AAHUS MO OCHOBHBIM HM3Yy4aeMbIM JUCHUIUIMHAM U cop-
MHUPOBaHa IO COTJIACOBaHMIO C MpaBooOIagaTeNsIMI yueOHOM U yueOHO-METOINYECKOH IuTepa-

TYPBL.

Jlst GoJiee MOJTHOTO M OTEPATUBHOTO CIPABOYHO-OMOIHMOrpadudeckoro u uHpopmam-
oHHOro o0ciyxuBanus B MBI peanuzoBana TexHOI0rUs DIEKTPOHHOM TOCTaBKH IOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALIMOHHBIE PECYPCHI, HCIOJb3yeMble B IIpoLiecce 00y4eHusl.

Ne DNEeKTPOHHBIN PexBu3uth! 10oroBopa (Homep, aa- XapakTtepuctuka 6udano-
pecypc Ta 3aKIJIF0OYEHUS, CPOK JICHCTBUSA), Te4HOTo (OHA, TOCTYI K
ccblika Ha caidt ObC, cymma no- KOTOPOMY IPEIOCTaBIsAEeT-
rOBOpa, KOJIMYECTBO KIIIOUEH Csl IOTOBOPOM
1 OBC «Jlanby» [IprHaMIIEKHOCTH — CTOPOHHSS. Pecypc, BkimrouyaeT B cels Kak
PexBuszutel poroBopa - OOO | 371€KTpOHHBIE BEPCHUM  KHHT
«3narenscTBo «JlaHby», 1OroBop | m3marenscrsa «JIaHb» UM apy-
Ne43/14 or 15.05.2014 r. FMX BEAYLIUMX W31aTEIbCTB
Ccpbuika Ha caiit OBC  — | yueOHOU maMTEpaTyphl, Tak H
http://e.lanbook.com AJIEKTPOHHBIE BEPCUHU TEPHO-
Cymma norosopa - 35000 p. JUYECKUX W3JaHUN 10 ecTe-
KonmuuecTBo Knroyell - J0- | CTBEHHBIM U TEXHUYECKHM
CTYN JUIsl BCEX IOJb30BaTENeH | HayKaMm.
PXTY c nto6oro koMmproTepa.
2. OnektpoHHas ©6a3a | [IpuHamiexHOCTh ctoponHssi- | Bl « Reaxys» coaepKuT WH-
JAHHBIX ~ XMMHYe- | U37aTeiabcTBO « Elseviery. bopmarnuioo:
ckux coeauHeHuit | JloroBop Ne86 ot 25.11.2015 . - 55 MJIH. OpPraHMYeCKHX, He-
51 peakuuii | Ccplika Ha CaliT- | OPraHUYECKUX W METaJIoop-
«Reaxys» WWW.reaxys.com raHUYECKUX COEIMHEHHUI;
KonnuectBo kmtouedt - poctyn | - 36 MIIH. XMMHUYECKHX peak-
I Bcex moab3oBarene PXTY ¢ | nuif;
JT000r0 KOMITBIOTEpA. - 500 mMiH. OmyOJIMKOBaHHBIX
PE3yIbTATOB YKCIIEPUMEHTOB.
3 DIIEKTPOHHO - | IllpuHAANIEKHOCTh — COOCTBEHHAs | DJIECKTPOHHBIE BEPCHH yuel-
oubnuoreunas cu- | PXTY um. JI.W. Menneneena HbIX U HAy4HbIX W3/IaHUN aB-
crema UBI[ PXTY | Ccbmika wHa cautr OBC — | TopoB PXTYVY.
um. JI.M. Menge- | http://lib.muctr.ru/
neeBa (Ha Oase | Jloctym ganms  mosab3oBartene
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AUBC «Upbucy)

PXTY ¢ 11060r0 KOMIIBIOTEpA.

HNudopmannonHo-
CIIpaBOYHAsI cH-
crema
«TEXOKCIIEPT»
«Hopwmsl, nmpasuia,
CTaH1apThI Poc-
CHI»

IIpuHaUIeKHOCTD CTOPOHHSS.
PexBusutel goroopa — OO0
«HOOPMIIPOEKT», morosop
Ne 165-924/m ot 08.04.2015 r.
Cchinka Ha cant OBbBC —
http://reforma.kodeks.ru/reforma/
CymmMma storoBopa - 284988 p.
KommyecTBo Kirouein - JoKaib-
HBII JOCTYIl C KOMIIBIOTEPOB
WBII.

DneKkTpoHHas Ooubmmoreka
HOPMATHBHO-TEXHUYECKHX W3-
nmanuii.  Comepxxutr  Oonee
40000 wHamMOHAIBHBIX CTaH-
naproB u np. HT/]

DnekTpoHHass OuO-
JHOTEeKa JUccepTa-
uuit (OBJ)

IIpuHauIeKHOCTD — CTOPOHHSA
PexBusutel norosopa — PI'b, no-

roeop Ne  095/04/0122 ot
30.03.2015 r.
Ccpiika  Ha caur OBC -

http://diss.rsl.ru/

Cymma gorosopa - 99710-00 Ko-
audecTBO Kiatoued — 10 (Jrokaiib-
HBII JOCTYIl C KOMIIBIOTEPOB

VBLI).

B OB/l noctynHbl 35I€KTpOH-
HbIE BEPCHUHM JUCCEpTaIuid
Poccuiickoit  I'ocymapcTBeH-
HOM OMOIHMOTEKU:

¢ 1998 roga — mo cne-
UAIBHOCTAM: "OKOHOMHYE-
ckue Hayku", "HOpuauueckue
Hayku", "[lemaroruyeckue
Haykn" u "llcuxonoruueckue
Hayku'";

¢ 2004 ronma - mo BceM
CIICLIUATILHOCTSIM, KpOME Me-
JTULKHBI U apMaiuu;

¢ 2007 roma - mo BceM
CIICIHABLHOCTSIM, BKJTFOYas
paboThl Mo MenuuuHe U (ap-
MaIluH.

ONeKTpoHHas Bep-

HpI/IHaI[J'Ie)I(HOCTB — CTOPOHHSAA

PedepartuBubiii xypaan (PXK)

cus PedeparuBHo- | PexkBusutel goroBopa — OOO | "Xumusa", ny0nukyer pedepa-
ro xypHana | «<HTU-KOMITAKT», JIOTOBOp | Thl, AHHOTAalMH, OuOIMOTpa-
«XUMUA» Ha CD | Ne 399 ot 09.01.2015 1. ¢uyeckne OMHCAHMUS KHUT U
Cymma norosopa - 206 736 p. cTaTedl U3 JKypHaJloB M cOOp-
KonuuecTBo Kitouel - JOKallb- | HUKOB, MaTE€pUaJIOB HAyYHBIX
HbI JIOCTYH C KOMIIBIOTEPOB | KOH(QEPEHIHUH. ..
WBLI.
bJI BUHUTU PAH | IlpunannexHOCTb CTOPOHHSIS baza nanneix (b/) BUHUTU

PexBusutsel norosopa — PI'bYH
BUHUTU, norosop Ne 10/IV ot
18.02.2015 r.

Ccblika Ha cailT -
http://www2.viniti.ru/

Cymma norosopa - 20 000 p.
KonngecTBo Kiro4eit - 10CTyI K
pecypcy JIOKaIbHBIH, 00ecredn-
Baerca corpyaHukamu MBI,

PAH - kpynneimas B Poccun
10 €CTECTBEHHBIM, TOUYHBIM U
TeXHUYECKUM Haykam. OOmui
o0bem BJI - 6onee 28 MiH. 10-
kymeHToB. B/] dopmupyercs
0 MaTepHuagam rnepuoanye-
CKUX W3JIaHWHA, KHUT, PUPMEH-
HBIX U3/1aHUH, MaTepHaIoB
KOH(epeHIIMii, Te3UCOoB, Ma-
TEHTOB, HOPMAaTUBHBIX JIOKY-
MEHTOB, JIETIOHUPOBAHHBIX
Hay4HbIX padot, 30 % koTo-
PBIX COCTaBJISIIOT POCCUICKUE
MCTOYHHUKH.

ObC «Hayuno-

[TpuHaI€KHOCTH — CTOPOHHSAS

Chi( CKTPOHHBIC M3OaHUA, D3JICK-
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http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/
http://www2.viniti.ru/

3JIEKTpOHHAs O1O-
JHOTEKA
eLibrary.ru»

PexBuzutsl noroopa — OO0
«PYHD3by, norosop Ne SU-20-
11/2014-2 or 11.12.2014 1.
Cchlnka Ha caliT —
http://elibrary.ru

Cymma norosopa -751230-40 p.
KonuuectBo kiroueit - 1ocTyn
i nonb3oBareneid PXTY mo ip-
aZpecaM HeOrPaHUYCH.

TPOHHBIC BEPCUU TIEPHOIUYE-
CKMX WU HENepUOIUYECKUX
U3JaHUN

Royal Society of
Chemistry Journals

IIpuHaUIeKHOCTE CTOPOHHSA
PexBusutsl norosopa — HII
«HBUKOH, norosop Ne 17-3.1-
14/15 01 02.12.2014 1.,

Cchlnka Ha caiiT —
http://www.rsc.org

Cymma noroBopa - 178 284 p.
KonuuecTtBo xiroueit - toctyn
quts nonb3oBareneid PXTY mo ip-
azpecaM HeOTPaHUYCH.

Pecypcsl u3nmarenscTBa, NpH-
Hajmexkamero KoponeBckomy
Xumuyeckomy odmiecTBy (Be-
JUKOOPHUTAHMS).

10

Nature - Hay4HbIN
xypHan Nature
Publishing Group

[IpuHaIeKHOCTH CTOPOHHSS
PexBusutsl norosopa — HII
HOUKOH, I'ocynapcTBeHHBIM
koHTpakT Ne 14.596.11.0002 ot
25 ¢espans 2014 .

Ccblka Ha calT —
http://www.nature.com/nature/ind
ex.html

KonngecTBo kiroyeit - 1ocTyn
Juig noaw3oBareneit PXTY no ip-
aJgpecaM HeOTpaHWYEH.

MynbTUANCIMIUIAHAPHBII
KypHa, 00Jaal0HUi caMbIM
BBICOKHM B MUPE€ HUHJEKCOM
LIUTUPOBAHUS.

11

Wiley

[IpuHaIeKHOCTH CTOPOHHSA
PexBuzutsl norosopa — @I'VII
«BHEIIHEAKOHOMHYECKOE 00b-
eANHEHUE «AKAJIEMUHTOPT
PAH», norosop Ne AUT 14-3-
298/19-3.1-14/15 o1 27.11.2014 1.
http://www.informaworld.com
Cymma norosopa - 300707 py0.
KonuyectBo kiroyeit - noctyn
1utst nonb3oBareneit PXTY mo ip-
aZipecam.

Pecypc conepsxur 6omee 1300
KYpPHAJIOB TI0 BCEM 001acTsIM
3HAHUM, B TOM 4HCIIe Oosee
300 1o TEeXHUYECKUM U eCcTe-
CTBCHHBIM HayKaM.

12

Springer

[TpuHaIeKHOCTH CTOPOHHSS
PexBusutel nmorosopa — HII
HOUKOH, nmoroop Ne 18-3.1-
14/15 o1 02.12.2014 .

CchplIKa Ha calT —
http://link.springer.com/

Cymma norosopa - 521146 p.
KonuuectBo kitoyeit - noctyn
1u1st monb3oBarenerd PXTY o ip-
aZipecam.

DJIEKTPOHHBIE HAyYHBIE W H-
(bopMalOHHbIE PECYpPChI U3-
JaTesbCTBa Springer.

13

Scopus

[TpuHaI€KHOCTH CTOPOHHSIS

MynpTUAMCIUIITIMHAPHAS pe-
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http://www.nature.com/nature/index.html
http://www.informaworld.com/
http://link.springer.com/

PexBusutsl norosopa — ['TIHTD,
norosop « 2/BI1/41 ot
01.12.2014r.

Cchlnka Ha caliT —
http://www.scopus.com
KomnyectBo Kiatouen - A0CTyN
s monb3oBareneit PXTY mo ip-
aJpecaM HeOrpaHUYECH.

(dbepaTuBHAS U HAYKOMETPHYE-
ckag 0a3a JaHHBIX M3IaTeNlhb-
crBa ELSEVIER

14 Pecypcet  mexny- | [IpuHaaiexHOCTh CTOPOHHSS OTKpBIT AOCTYII K pecypcam:
HaponaHoi Kkowmma- | PexBusutsel gorosopa — ['TIHTH, | WEB of SCIENCE - pedepa-
HUU Thomson | qorosop « 1/BI1/41 ot THUBHasE U HAYKOMETPUYECKast
Reuters na mar- | 01.11.2014r. 0a3a JaHHBIX.
dopme  Web of | Ccpuika Ha calfT — MEDLINE - pedepaTuBHas
Knowledge http://webofknowledge.com 0a3a JaHHBIX 110 MEIUIMHE.

KomunuectBo kiroueit - goctym | Journal Citation Reports —
s nons3oBareneid PXTY mo ip- | cBegeHUsT 1O LUTHPYEMOCTH
aZipecaM HeorpaHUYEeH. JKYpHAJIOB.

15 Science — HayuHbii | [IprHAAICKHOCTD CTOPOHHSS Science — oaMH M3 CaMBIX aB-
KypHaI (o;mex- | PekBusutel  joroBopa — HII | TOpUTETHBIX ~ aMEpPHKAHCKUX
TpoHHas  Bepcus | HOUKOH, I'ocynapcTBeHHBIN | HAYYHO-TIOMYJISIPHBIX  KypHa-
Hay4HOU 0a3bl | KOHTpakT Ne 14.596.11.0002 ot | noB. HoBOCTH Hayku U TeXHU-
manaeix SCIENCE | 25.02.2014 r. KM, TEpPEIOBbIE TEXHOJIOTHH,
ONLINE- Ccbliika Ha caiT — | JocTMkKeHHsl Tporpecca, 00-
SCIENCE NOW) | www.science.com CYXKJCHHE aKTYyaJbHBIX TIPO-
KOMIaHUH The | KonndectBo kimoveit - goctyn | GiieM M MHOTOE JIpyroe.
American  Acco- | ans nosib3oBareneir PXTY mo ip-
ciation for Ad- | azpecam HeorpaHHYEH.
vancement of Sci-
ence

CrnpaBouHo- IIpuHaUIeKHOCTE CTOPOHHSA l'apant — CIIPaBOYHO-
16 mpaBoBasi cucteMa | PekBu3uTHI joroBopa- Ne76- IpaBoBas CHCTEMa IO 3aKo-
“I'apanT» 793/2013 ot 25.12.2013 r. HozmarenbcTBYy  Poccuiickoit
CchlIKa Ha CalT — denepanuu.
http://www.garant.ru/
Cymma norosopa - 397027-20
KonngecTBo kiroyeit - 1ocTyn
1utst monb3oBareneit PXTY mo ip-
ajzpecam.
American Chemi- | [TpuHaIeKHOCTH CTOPOHHSIS Komnexkmust  KypHajioB 1O
17 cal Society PexBuzutet  goroBopa — HII | XumMuM U XUMHUYECKOUN TEXHO-
HOHUKOH, I'ocynapctBennslii | snorum Core + H37aTeNnbCTBA

KOoHTpakT Ne 14.596.11.0002 or
25 ¢epans 2014 r.
Ccbuika Ha
http://pubs.acs.org/
KonnuectBo kmrouelr - nmocTyn
g nonb3oBateneit PXTY mo ip-
azipecaM HEOIPaHUYEH.

cauT —

American Chemical Society
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http://pubs.acs.org/

18 | AMmepukaHCKHA [IpuHansIe)XKHOCTh CTOPOHHSIS Konnekuus xypHaioB 1Mo Tex-
UHCTUTYT (Qu3uku | PekBusutrel  goroBopa — HII | HUYeCKHM U €CTECTBEHHBIM
(AIP) HOUWKOH, ['ocynapcTBeHHBINM | HAyKaM H37aTeNbCTBA AMepH-

KoHTpakT Ne 14.596.11.0002 oT | KAHCKOTO HMHCTUTYTa (PU3UKH
25.02.2014 r. (AIP)

Ccpuika Ha cauT-

http://scitation.aip.org

KomnyecTBo Kiatouen - A0CTynn

s monb3oBareneit PXTY mo ip-

ajzipecaM HEOI'paHUYEH.

5.4. KoHTposib Ka4yecTBa OCBOEHHSI NMPOrpaMMbl MArucTparypbl. @OHIbI OLEHOYHBIX
CPe/CTB.

KoHnTponb kauecTBa OCBOEHHUS NMPOrpaMMbl MarucTpaTypbl BKIKOYAaeT B ce0s TEKyIIUH
KOHTpPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHYIO U UTOTOBYIO (IOCYIapCTBEHHYIO HTOTOBYIO) aTTe-
CTaLMIO0 00yYarOIIUXCS.

Texyimuii KOHTPOJIb yCIIEBAEMOCTH O0ECIIEYMBAET OLCHUBAHUE XO0Jla OCBOEHUS JHCLIU-
IUIMH M TIPOXOXJEHUS MPaKTHK, NMPOMEXYTOUHasi aTrTecTalus OOydyaroIIMXCsl — OLIEHUBaHHE
POMEKYTOUYHBIX M OKOHYATEIBHBIX PE3YJIbTATOB OOYYEHHUS MO JUCHUIUIMHAM, MPOXOMKICHUSL
IPAKTUK, BBIITOJHEHNUS HAYYHbBIX UCCIIETOBAHUM.

@DOH/bI OLIECHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJIbHBIE BOIPOCH! U TUIIOBBIE 3aAaHUSI IS
IPAaKTUYECKUX 3aHATUH, KOHTPOJIbHBIX pabOT, 3a4€TOB U 3K3aMEHOB, IPUMEPHYIO TEMATUKY pe-
depaToB, KypCOBBIX paboT; MHBIE (HOPMBI KOHTPOJIS, MTO3BOJIAIOIIME OIEHUTh CTENEeHb chopMu-
POBAaHHOCTH KoOMIleTeHIUH oOydwaromuxcsa. OIEHOYHBbIE CPEJCTBAa MPEACTAaBICHBI B PabOUYMX
porpaMmmax JIuCHUIUINH.

I'ocynapcTBeHHas UTOroBasi arTecTanus oOy4aroIlerocs siBIseTcs 00s3aTeIbHON U OCy-
IIECTBJISIETCS [IOCJIE OCBOSHUS TPOrpaMMbl MarucTparypsl B IOJHOM o0beMe. ['ocynapcTBeHHas
UTOTOBas aTTEeCTallMs BKIIIOYAET MOATOTOBKY M MPECTaBICHNE HAYYHOTO JI0KIa1a 00 OCHOBHBIX
pe3ynbTarax MoAroTOBIEHHONW HayYHO-KBAIU(DPUKAITMOHHON paboThI (JUCCEepTaLIH).

TpeboBanus k copep)kaHuIo, 00bEMY U CTPYKTYpPE BBITYCKHON KBaJTH(PHUKAIIMOHHOHN pa-
0O0THI ONpeAENAI0OTCS BHICIIMM YUeOHBIM 3aBe/ieHneM. BrinyckHas kBanugukanroHHas pabora B
coorBercTBUH ¢ OOII MarucTpaTypsl BBIIIOIHSIETCA B BUJE MaruCTEPCKON IUCCEPTALUU B IIEPU-
OJ1 MPOXO03K/IEHUS MPAKTUKK U BBIOJHEHUS! HAy4YHO-HCCIIEA0BATENbCKON pabOThl U MPEACTaBIISI-
eT co00il caMOCTOSITENbHYIO M JIOTHYECKH 3aBEPILIEHHYIO BBITYCKHYIO KBAJU(PHUKALMOHHYIO pa-
00Ty, CBSI3aHHYIO C pellIEHHEM 3aJjad Hay4HO-HUCCIIEJ0BATENIbCKOM e TETbHOCTH.

[Ipu BBIMIOJIHEHUH BBIMTYCKHOHN KBaTU(UKAIMOHHON paboThl 00y4aronifecs TOJKHBI MOo-
Ka3aTh CBOIO CIIOCOOHOCTb M yMEHHE, OMUPASCh Ha MOJIyYEeHHbIE YIITyOJeHHbIC 3HAHUS, YMEHUS
U c(OpMUPOBAaHHbIE OOLIEKYJIbTYpHbIE U MPO(ECCHOHATBLHBIE KOMIETEHIIMH, CaMOCTOSTENIbHO
pelaTh Ha COBPEMEHHOM YPOBHE 3ajlaui CBoe MpodeccrOHaNbHON AesTeIbHOCTH, PO eccuo-
HaJIbHO M3JIarath CHENUAIbHYI0 HMH(OPMAINIO, HAYyYHO apryMEHTHUPOBATh U 3alllMIIaTh CBOIO
TOYKY 3pEHHUS.

6 Padoumne nporpaMmbl JTHCHUILINH
Paboune nporpaMMbl JUCHUIUIHMH:

dunocodcekue mpodbaeMbl HAYKH U TEXHUKH

Teopernueckue u FSKCIEpUMEHTAIbHBIE METO/IbI B XUMUHU

J1e10BOM MHOCTPAHHBIN SI3BIK

N36paHHbIe T1aBbl MPOLIECCOB U ANINAPAaTOB XMMUYECKHX TEXHOJIOTHH
OnTuMu3aus XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB

o~ E
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25.

26.

27.

OreHka pUCKOB M AKOHOMHYECKOW 3()()EKTUBHOCTH NMPHU BHEAPEHUH HHHOBAIIMOHHBIX
pEUICHU ¥ TEXHOJIOTUI

JlonosIHUTENbHBIE TJ1aBbl MAaTEMATUKU B XMMHUUYECKON TEXHOJIOTMH MaTEepUaJIOB U HU37e-
TN 3TIEKTPOHUKU U HAHOAJIEKTPOHUKHU

WudopmanroHHble TEXHOJIOTHU B 00pa30BaHUU

Komnnonanas Xxumusi KOMIIO3ULIMOHHBIX MaTEPHATIOB SJIEKTPOHUKH

MeTtopl Hccnea0BaHus U IPOEKTUPOBAHUS CTPYKTYPbI U CBOMCTB IOBEPXHOCTU MaTepH-
aJIOB DJIEKTPOHUKHU

MeTo1pl CHHTE3a HAHOYACTHL] U HAHOKOMITO3ULIMOHHBIX MAaT€pHaIOB

[Tpumenenue CAIIP mys mpoekTrpoBaHus MpoueccoB TexHojgoruu BOM

CoBpeMeHHbIE METO/Ibl XapaKTEPU3aLUU U KOHTPOJIS KaueCTBA MOHOKPUCTANINYECKUX U
HAHO-CTPYKTYPHUPOBAHHBIX MAaTEPUAJOB U IUIEHOYHBIX CTPYKTYpP TEXHHUYECKOIO U IOBe-
JMPHOTO Ha3HAUYECHHUS

DKOJIOTHYECKHE AaCMeKThl COBPEMEHHOI'O MPOHM3BOJACTBA MATEPUAIOB U KOMIIOHEHTOB
MHUKpPO- U HAHOAJIEKTPOHUKHU

Kpucrannoxumuueckre 0COOEHHOCTH KOHCTPYHPOBAHHSI COBPEMEHHBIX MaTepUajoB U
YCTPOUCTB (POTOHUKHU, HAHO- U MUKPODJICKTPOHKH

CoBpeMeHHbIE METO/IbI U 000PYAOBaHME JJISl IPOU3BOICTBA MOHOKPHUCTAIOB Il (hOTO-
HUKH U JIEKTPOHUKH /

CoBpeMeHHbIE METOJbI U 00OpYIOBaHUE AJI MPOU3BOJACTBA reTepodazHbIX MICHOYHBIX
CTPYKTYp /

CoBpeMeHHbIE METO/IBI M 000pYyI0BaHKE ISl POU3BOJICTBA, OOPAOOTKU M 00JIaropaxu-
BaHUs I0BEJIUPHBIX KPUCTAIIJIOB

CoBpeMeHHbIe TTPOOJIEMbl XUMHUECKON TEXHOJIOTMH MOHOKPHUCTAIUIOB AJsl (DOTOHUKH U
AIIEKTPOHUKH /

HayuHble OCHOBBI TEXHOJIOTMH MOJYYEHUs reTepodasHbIX IUICHOYHBIX CTPYKTYp C 3a-
NAHHBEIMH CBOMICTBaAMU

CoBpeMeHHbIE MPOOJIEMbl XMMUYECKOH TEXHOJIOIMH MOHOKPHUCTAJIIIOB JJISi FOBEIUPHOMN
IPOMBIIIIIEHHOCTH

dusnueckas XUMHsS MaTepHaJOB JIi MOHOKPUCTAJUIOB Pa3jIMYHOIO (YHKIHOHAIBHOIO
Ha3HAYCHUS

dusnueckas XUMHUs MaTepUaNIOB JJIs reTepodasHbIX INIEHOYHBIX CTPYKTYP Pa3JIMYHOTO
(YHKIIMOHAJIBHOTO Ha3HAYCHUS

JlnarHocTvka U Kiaccu(UKalus TEXHUUECKUX U IOBEJIMPHBIX MOHOKPUCTAIIOB (T€MMO-
JIOTHST)

OCHOBBI Hay4HOTO IMOAX0Ja K CUHTE3y MOHOKPHUCTAJUIOB TEXHUYECKOTO M IOBEIUPHOIO
Ha3HAa4YeHUs U MyTU MOAU(UKAIINK UX (PYHKIIMOHAIBHBIX CBONCTB

HayuHble OCHOBBI TEXHOJIOIMH MaTepHaNIOB JUIsl reTepoda3HbIX MICHOYHBIX CTPYKTYp C
3aJJaHHBIMU (DYHKIIMOHAJILHBIMH CBOMCTBAMU

[TpodeccronanbHO-OPHUEHTUPOBAHHBIH ITEPEBO

Bxoasamux B OOII no nanpasnenuto noarotoBku 18.04.01 «Xumuueckasi TEXHOJIOTHS», Maru-
cTepcKas mporpamma «XUMHYECKasi TEXHOJIOTHSI MAaTEPHAJIOB U W3JIEIUN DJIEKTPOHUKU U HAHO-
ANIEKTPOHUKNY», BBHIMOJHEHBI B BUJAE OTIEIbHBIX JOKYMEHTOB, SBIISIFOIIMXCS HEOTHEMIIEMOW Ya-
cteio gagaou OOII.

N

7 OuneHOYHbIE MaTePHAJIbI

OreHOuHBIE MaTepHaIbl 0 AUCHUIUIMHAM JUCLUIUIMH U3 Y4€OHOr o IJIaHa:
dunocodcekue mpodbaeMbl HAYKH U TEXHUKU

Teopernueckue u FSKCIEpUMEHTAIbHBIE METO/Ibl B XUMUHU

J1e10BOM MHOCTPAHHBIN SI3BIK
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13.

14.

15.

16.

17.

18.
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23.

24.

25.

26.

27.

W36panHbIe TIaBbI MPOLIECCOB U AIMAPaTOB XMMUYECKHX TEXHOJIOTHIA

OntuMu3anus XMUMHKO-TEXHOJOTMUECKUX POLIECCOB

OrneHka pUCKOB M AKOHOMHUYECKOW 3()()EKTUBHOCTH NMPHU BHEAPEHUH WHHOBAIIMOHHBIX
pEUICHU ¥ TEXHOJIOTUI

JIONOJTHUTENbHBIE TIaBbl MATEMAaTUKU B XUMHUYECKOW TEXHOJIOTUM MATEPHAJIOB M H3e-
JIMH 3JIEKTPOHUKHU U HAaHORJIEKTPOHUKHU

WudopmanroHHble TEXHOJIOTUU B 00pa30BaHUU

Konnonanas xuMust KOMIIO3ULIMOHHBIX MaTepUAIOB 3JIEKTPOHUKH

MeTopl UCCTeIOBaHUS U IPOSKTUPOBAHMS CTPYKTYPHI U CBOMCTB MOBEPXHOCTH MaTEpH-
QJIOB 2JIEKTPOHUKH

MeTopl cHHTEe3a HAHOYACTULl 1 HAHOKOMIIO3HIIMOHHBIX MaTepHajoB

[Tpumenenue CAIIP mys mpoekTrpoBaHus MpoueccoB TexHojgoruu BOM

CoBpeMeHHbIE METO/IbI XapaKTepU3aMH 1 KOHTPOJISI Ka4eCTBA MOHOKPHCTAIIIMYECKUX H
HaHO-CTPYKTYPUPOBAHHBIX MAaTE€PHUATIOB M IUIEHOYHBIX CTPYKTYpP TEXHHYECKOTO U IOBE-
JMPHOTO HA3HAUYEHUS

DKOJIOTHYECKHE AaCHEeKThl COBPEMEHHOI'O IPOM3BOJCTBA MaTe€pUajIOB M KOMIIOHEHTOB
MHUKPO- ¥ HAHODJIEKTPOHUKHU

Kpucramnoxumuueckue 0COOEHHOCTH KOHCTPYMPOBAaHUS COBPEMEHHBIX MaTE€pHaJIOB U
YCTPOHCTB (POTOHUKHU, HAHO- U MUKPOIJICKTPOHKH

CoBpeMmeHHbIE METO/IbI U 000pyI0BaHKE Ul POU3BOJCTBA MOHOKPUCTAIOB AJIs (POTO-
HUKH U JIEKTPOHUKH /

CoBpeMeHHbIE METO/Ibl U 000pYIOBaHHE JUIsl MPOU3BOJCTBA reTepo(a3HbIX IIIEHOYHBIX
CTPYKTYp /

CoBpeMeHHbIE METO/Ibl M 000pyIOBaHUE AJIS IPOU3BOJCTBA, 0OPAabOTKU U 00Iaropaxku-
BaHUS FOBEITMPHBIX KPUCTAIIIOB

CoBpemeHHbIe TPOOIEMbl XUMHUYECKON TEXHOJIOIMH MOHOKPHCTAIOB sl (POTOHUKH M
AIIEKTPOHUKH /

HayuHble OCHOBBI TEXHOJIOTMH MOJYYEHUs reTepodasHbIX IUIEHOYHBIX CTPYKTYp C 3a-
NAHHBEIMH CBOMICTBAMU

CoBpeMeHHbIE MPOOJIEMbl XMMUYECKOH TEXHOJIOI'MH MOHOKPUCTAIIJIOB I IOBEIMPHOM
POMBIIIICHHOCTH

dusnueckas XUMHs MaTepHalioB JJIi MOHOKPUCTAJUIOB Pa3iIMYHOIO (YHKIHOHAIBHOIO
Ha3HAYCHUS

dusnueckas XUMHUs MaTepHANIOB JJIs reTepodasHbIX INIEHOYHBIX CTPYKTYP Pa3JIMYHOTO
(YHKIIMOHAJIBHOTO Ha3HAYCHUS

JIMarHocTvka U Kiaccu(UKalus TEXHUUYECKUX U IOBEJIUPHBIX MOHOKPHUCTAIIOB (TeMMO-
JIOTHST)

OCHOBBI Hay4yHOTO MOAXO0JAa K CHHTE3y MOHOKPHCTAJIOB TEXHHUUYECKOTO U FOBEJIMPHOTO
Ha3HAYCHUS U yTH MOAN(UKAINN X (YHKIIMOHATEHBIX CBOHCTB

HayuHble OCHOBBI TEXHOJIOTMH MaTepHalioB JUId reTepodasHbIX IUIEHOUHBIX CTPYKTYp C
3aJJaHHBIMH () YHKIIHOHAJILHBIMU CBOHCTBAMHU

[TpodeccronambHO-OPHEHTUPOBAHHBIH ITEPEBO

Bxoasamux B OOII no nanpasnenuto noarotoBku 18.04.01 «Xumuueckasi TEXHOJIOTHS», Maru-
cTepcKas mporpamMmma «XUMHYECKasi TEXHOJIOTHSI MAaTEPHAJIOB U W3JCIUN DJIEKTPOHUKU M HAHO-
AJIIEKTPOHUKUY», BBIMOJHEHBI B BUAE OTIEIbHBIX JOKYMEHTOB, SBIISIFOLIIUXCS HEOTHEMIJIEMOW ya-
cteio gagHou OOII.

8 MeToauueckue MaTepraJibl 0 IUCHUAININHAM

Meroaudeckue MaTtepuaibl MO TACHUILIMHAM (TTepeYeHb JUCIUIUINH W3 Y4eOHOTro Tia-
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Odunocodekue mpodaemMbl HAYKH U TEXHUKU

Teopernueckne U 3KCEPUMEHTAIbHBIE METOABI B XUMUU

JlenoBoii MHOCTPAHHBIN SA3bIK

W36panHbIe TIaBbI MPOLIECCOB U AIMApaTOB XUMUYECKUX TEXHOJIOTHIA

OnTumMu3anus XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB

OrneHka pUCKOB M AKOHOMHUYECKOW 3()()EKTUBHOCTH NMPHU BHEAPEHUH WHHOBAIIMOHHBIX
pEUICHU ¥ TEXHOJIOTUH

JlonoyIHUTENbHBIE [JIaBbl MAaTEMATHUKU B XMMHUYECKOM TEXHOJIOTMH MAaTEpUAJIOB U U3Je-
TN 3TIEKTPOHUKU U HAHOAJIEKTPOHUKHU

WudopmanroHHble TEXHOJIOTHU B 00pa30BaHUU

Komnnonanas Xxumusi KOMIIO3ULIMOHHBIX MaTEPHATIOB SJIEKTPOHUKH

MeTtopl Hccnea0BaHus U NIPOEKTUPOBAHUS CTPYKTYPbI U CBOMCTB ITOBEPXHOCTU MaTepH-
aJIOB DJIEKTPOHUKHU

MeTo1pl CHHTE3a HAHOYACTHI] U HAHOKOMITO3ULIMOHHBIX MAaTepHaloB

[Ipumenenune CAIIP nns npoektrpoBanHus npoueccoB TexHoiaorun BOM

CoBpeMeHHbIE METO/Ibl XapaKTepPU3alui U KOHTPOJISl KaueCTBa MOHOKPUCTAJUIMYECKUX U
HAHO-CTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB U MJIEHOYHBIX CTPYKTYpP TEXHHYECKOrO U IOBe-
JMPHOTO HaA3HAUYEHUS

DKOJIOTHYECKHE AaCMeKThl COBPEMEHHOI'O MPOM3BOJACTBA MATEPUAIOB U KOMIIOHEHTOB
MHUKpPO- U HAHOAJIEKTPOHUKHU

Kpucrannoxumudeckre 0COOEHHOCTH KOHCTPYHPOBAHMSI COBPEMEHHBIX MaTepUajoB U
YCTPOHCTB (POTOHUKH, HAHO- U MUKPOIJICKTPOHKH

CoBpeMeHHbIE METOJIbI U 000PYAOBaHME TSl IPOU3BOICTBA MOHOKPHUCTAIOB Il (hOTO-
HUKU U 3JIEKTPOHUKH /

CoBpeMeHHbIE METO/Ibl U 000pYIOBaHHE JUIsl MPOU3BOJCTBA reTepo(a3HbIX MIEHOYHBIX
CTPYKTYp /

CoBpeMeHHbIE METO/IbI M 000pyIOBaHME AJIS POU3BOJCTBA, 0OPAOOTKU M 00JIaropaxku-
BaHUs IOBEJIMPHBIX KPUCTAIIJIOB

CoBpemeHHbIe TPOOIEMbl XUMHUYECKON TEXHOJIOIMH MOHOKPHCTAIOB sl (POTOHUKH M
AIIEKTPOHUKH /

HayuHble OCHOBBI TEXHOJIOTMH MOJYYEHUs reTepodasHbIX IUICHOYHBIX CTPYKTYp C 3a-
NAHHBEIMH CBOMICTBAMU

CoBpeMeHHbIE MPOOJIEMbl XMMUYECKONH TEXHOJIOIMH MOHOKPUCTAJUIOB JJISI FOBEJIUPHOM
IPOMBIIIIIEHHOCTH

dusnueckas XUMHs MaTepHaliOB JIi MOHOKPUCTAJUIOB Pa3iIMYHOIO (YHKIHOHAIBHOIO
Ha3HAYECHUS

dusnueckas XUMHUsT MaTepUANIOB JJIs TeTepoda3HbIX INIEHOYHBIX CTPYKTYP Pa3IMYHOTO
(GYHKIIMOHAIBLHOTO Ha3HAYCHUS

JIMarHocTvka U Kiaccu(UKalus TEXHUYECKUX U IOBEJIMPHBIX MOHOKPUCTAIUIOB (T€MMO-
JIOTHST)

OCHOBBI Hay4HOTO IOAX0/a K CUHTE3y MOHOKPHUCTAJUIOB TEXHUYECKOTO M IOBEIUPHOIO
Ha3HAaYeHUs U MyTU MOAU(UKAIINK UX (PYHKIIMOHAIBHBIX CBONCTB

Hay4Hble OCHOBBI TEXHOJIOTMH MaTepHaNioB JUIs reTepo(a3HbIX MICHOYHBIX CTPYKTYP C
3aJJaHHBIMU (DYHKIIMOHAJILHBIMH CBOMCTBAMU

ITpodeccronambHO-OPHEHTUPOBAHHBIH ITEPEBO

Bxomsamux B OOII mo HanpaBnennto moarotoBku 18.04.01 «XumMudeckass TEXHOJIOTHS», Maru-
cTepcKkas nmporpamMma «XHMHUYECKasi TEXHOJIOTUS MATEPUAIIOB U U3JEJIMNA 3JIEKTPOHUKHA U HAHO-
3JIEKTPOHUKWY, BBIMOJHEHBI B BUAE OTACIbHBIX JOKYMEHTOB, SIBJISIOIIUXCS HEOTHEMJIEMOW 4a-
creio manHou OOII.

97



Mampuya Komnemenyuii N0 HARPAGIEHUIO HOOZOMOBKU MAZUCHIPO8
18.04.01. Xumuueckast TEXHOJIOTHSA, MPO(PHIL MOATOTOBKH « XUMHYECKASI TEXHOJIOTHSI MATEPHAIOB M M3AETU JJIEKTPOHUKH U HAHOJIEKTPOHUKHY
Marucrepckasi nporpamMma « XMMHYECKasi TEXHOJIOTHSI MATEPUAJIOB M U3/1eJIHii JIeKTPOHUKH H HAHOIIEKTPOHUKH)

[punoxenue

Kowmmerennnu OO0meKy b TypHBIE KOMIIETEHITUN O6menpodeccnoHaTbHBIC IIpodeccnonanbHbIe
KOMITETEHIIUU KOMITETEHLINU
“4 | N |ow| | w|o|~]o|lo|F | N X N/ L — o~ ™
1 1 1 1 1 1 1 1 1 M M M M M 1 1 1
2 % ¥ 2| 2| 2| X | 2|2 | BIEBIEB|EB | B 2| 2| ¥
o © | O] O o o @) o o o o o o o = = =
HanmeHoBaHME TUCHUIUIMHBI
dunocodcekre MpodIEeMbl HAYKH U TEXHUKH + +
Teopernueckue U SKCIIEPUMEHTAIILHBIE Me-
p p + + |+ |+ + | + +
A TOJbI B XUMHUH
5 JlenoBoil ”HOCTPaHHBIN S3bIK + + + + +
S
- W36panHbIe I1aBBI IPOIIECCOB U ANNAPaTOB
= P pone P + + | + + +
3 XMMHUYECKHX TEXHOIOTHH
2 OnTuMH3aIyst XHMHKO-TEXHOIOTHIECKIX
o H + | + + + |+ |+ |+ |+ |+ + +
2y MPOLIECCOB
OreHKa pUCKOB U SKOHOMUYECKOH 3 dek-
THUBHOCTH IIPH BHEJPCHNN HHHOBALIMOHHBIX +
peLIeHUH U TEXHOJOTui
JlononHuTENBHEIE TTIaBBl MATEMAaTHKH B
XUMUYECKON TEXHOJIOTUU MAaTEPUAJIOB U + +
W3/IEJIMH DJIEKTPOHUKHU U HAHOAJIEKTPOHUKH
WudopmanmoHHbIe TEXHOJIOTHH B 00pa3o-
. (bopman P + |+ + + +
é BaHUN
& | KommouaHast XAMuUsi KOMIO3HIIHOHHBIX Ma-
2| B ! H + + +
S | E | TepuaoB 5NeKTPOHHKH
S
ol g | Merosl HcciieIOBaHUSI M TPOSKTHPOBAHHUS
§ § CTPYKTYPBI U CBOMCTB IIOBEPXHOCTH MaTe- + + + + +
é % pHagoB YIEKTPOHUKH
g T | Meropl cHHTE3a HAHOYACTHI] 1 HAHOKOM-
s | 3 A H + + + + + +
S | 5 | TO3MIMOHHBIX MaTCPHATOB
< 5 | Upumenenue CAIIP st IpOEKTHPOBAHHS
M| g + + + + +
5 MPOLECCOB TexHOoJorun BOM
O | CoBpeMeHHBIE METOIBI XapaKTEePU3aLUU 1
KOHTPOJISI Ka4eCTBa MOHOKPHCTAJUIMIECKIX
U1 HAHO-CTPYKTYPHUPOBAHHBIX MAaTCPHAJIOB U + + + + +
TUICHOYHBIX CTPYKTYP TEXHUYECKOTO M I0BE-
JIMPHOTO Ha3HAYCHMS
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DKOJIOrMYECKHUE aCIIEKTEI COBPEMECHHOI'O
MMpOU3BOJACTBA MAaTCPHUAJIOB U KOMIIOHCHTOB
MHUKPO- M HAHODJICKTPOHUKH

KpucramioxuMudeckne 0COOEHHOCTH KOH-

CTPYHPOBAHHSI COBPEMEHHBIX MaTEpHAIIOB
YCTPOHUCTB (POTOHMKH, HAHO- M MUKPO3JIEK-

TPOHKH

JIMCITUTLTUHEI 1TO0 BBIOOPY

CoBpeMeHHBIE METOBI 1 000pyIOBaHUE IS
MPOU3BOJICTBA MOHOKPUCTAILIOB /I (hOTO-
HUKH U AJICKTPOHHUKH /

CoBpeMeHHBIC METOIBI 1 000PYTOBAHUE IS
MPOU3BOJICTBA TeTepOha3HBIX IIICHOUHBIX
CTPYKTYD /

CoBpeMeHHBIC METOIbI 1 000PY/IOBAHUE IS
MPOHU3BOJICTBA, 00OPaOOTKH 1 00IaropaXKu-
BaHHs FOBEJMPHBIX KPUCTAIIIOB

+

+

=+

CoBpeMeHHBIE TPoOJIeMBbl XUMHUYECKON TeX-
HOJIOTHY MOHOKPHUCTAJUIOB JUIsl JOTOHHKH H
SIEKTPOHUKH /

HayuHble OCHOBBI TEXHOJIOTHH MOTYyYCHUS
rerepo(azHbIX IUIEHOYHBIX CTPYKTYP C 3a-
JaHHBIMH CBOMcTBaMH /

CoBpeMeHHbIE IPOOJIEMbI XMMHUYECKOH TeX-
HOJIOTUM MOHOKPHCTAJIJIOB JIJIs FOBEJIUPHOM
MPOMBIIIICHHOCTH

+

+

duznyeckast XUMUsI MATEPHUAIIOB ISl MOHO-
KPHCTAJUIOB PA3JIMYHOTO (YHKIIMOHAIEHOTO
Ha3HaveHus /

duznueckast XUMUsI MATEPHUAIIOB JIJIsl reTe-
POdazHBIX MICHOYHBIX CTPYKTYP PA3IHIHO-
r0 (YHKIIMOHATHHOTO HA3HAYCHUS /
JuarHocTrka 1 KnaccuduKanus TeXHuYe-
CKHX Y IOBEITUPHBIX MOHOKPHCTAIJIOB (TeM-
MOJIOTHS)

OCHOBBI HAYYHOT'O MOAX0JA K CUHTE3Y MO-
HOKPHCTAJUIOB TEXHUYECKOTO U IOBEIUPHOTO
Ha3HAYEHUS U IIyTH MOJTUPHUKAINN X
(hyHKIIMOHATILHBIX CBOWCTB /

HayuHple OCHOBBI TEXHOJIOTHH MaTEPHAJIOB
JUT TeTepoda3HBIX INIEHOYHBIX CTPYKTYP ©
3a/laHHBIMH () YHKIIMOHAJIHFHBIMHU CBOMCTBA-
MH

+

+

+

+

+
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IIpaxTuky, B TOM YHCIIE HAYYHO-
uccieaoBarenbckas pabora (HHUP)

YueOHast NpakTHKa: PaKTHKA I10
MOTy4CHHIO

MEPBUYHBIX MPOPECCHOHATBHBIX
YMEHHUI U HAaBBIKOB

IIpousBoacrBenHas npaxkrtuka: HUP

Hpe)I)II/IHJ'IOMHaH IMpaKTUKa

I'ocymapcTBeHHas HTOrOBasi ATTECTALUS

da-

KyJIbTa-

THUBBI

IIpodeccronanbHO-OpHEHTHPOBAHHBIN TIE-
peBox

Cormmoorus u MCUXOJIOTHS podeccro-
HaJBHOH AeATENbHOCTH
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