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PabGouas mporpamma cocraBieHa B cooTBeTcTBUU ¢ DefepanbHbIM TOCYAapCTBEHHBIM
oOpa3oBaTelbHbIM  cTaHzaproM 1o  HamnpasiaeHuto  04.04.01  Xumusa, mnporpamMma
«AHanmuTHYecKas XUMHUS», YTBEPKICHHBIM IpHKa3oM MuHHCTepcTBa 0Opa3oBaHMs M HAYKU
Poccuiickoit @enepanuu ot 13.07.2017 r. Ne 655, yueOHbIM ITaHOM MOATOTOBKU Marucrpa Io
HanpasieHuto 04.04.01 Xumus, nporpamma « AHaATUTHYECKAsE XUMUS», YTBEPKICHHBIM YUEHBIM
coetoM ®I'BOY BO «COI'Y» (nmpotokois Ne 9 ot 27.04.2023 r.).

CocraButens: K.X.H., goiieHT O.B. Heé€nosa

Pabouas npoecpamma Oucyuniunvl npuHAmMa 8 Ccocmage OCHOBHOU NPOYecCUOHATbHOTU
00pazosamenbHoll NPOSPAMMbL peuleHueM yieHo2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa U 0011asi TPYA0EMKOCTb U CIUTITHHbBI

Oo6mas TPYIOEMKOCTh

JUCIHUITIINHBI «U3 6paHHbIe

MaTepUaIOBEICHUS) COCTABIISCT 2 3aU4€THBIC SAMHUIIBI — 72 .

I'JIaBbI

XHMHUYECKOI'O

Ounas gopma o0yueHust 3aounas gopma oOyueHHS

Kype 2 -
Cemectp 3 -
Jlexun - -
[TpakTudeckue (CeMUHAPCKUE) 3aHITHS 18 -
JlaboparopHsbie 3aHATHUS - -
KoncynpTanuu - -
Htoro ayIMTOpHBIX 3aHATUI 18 -
CamocrosTenpHas pabora 54 -
Kypcosas padota - -
PopmMa KOHTPOJIS

Ok3aMeH - -
3auer 3a4eT -
OO11ee KOJIMYECTBO YaCOB 72 -

2. llequ ocBoOeHMS TUCHMILIHHBI

B cootBetrcTBUU ¢ DenepanbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEeIIbHBIM CTAaHAAPTOM
1o HampapieHuto noArotoBku 04.04.01 Xumwusi, nmporpamMma «AHaIUTHYECKAs XUMUSD»), U
YPOBHIO BBICIIEr0 00pa3oBaHUsS MarucTparypa, YTBEPKIACHHOMY MpPHUKa30M MHHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 13.07.2017 r. No 655, 1enbto 0CBOCHHS
TUCIUIUTMHBI «30paHHbIe T1aBbl XUMUUYECKOTO MAaTepUATIOBEACHUS» SBISETCS MOATOTOBKA
CTYJIEHTOB K CaMOCTOSITENIbHOM Hay4HO-HCCIEI0BAaTENbCKONW paboTe u mpodeccnoHanbHOM
JeATeTLHOCTH, TPEOYIOINUM IMPOKOTO CIEKTPa 3HAaHUM U YMEHUM B 00JaCTHU XUMHYECKOTO

MaTCpruaJIOBCACHUS.

N3ydyeHue paHHOM AMCUUILIAHBI

CIly)KMT TIOATOTOBKOM CTyJeHTa K Oynyein

npo¢eCCHOHATIBLHOM IEATENHOCTH B 00JIACTSIX — HAYYHO-HCCIIEI0BATENbCKON U Mearoru4eckoil
COINIACHO NPO(ECCUOHATBHBIM CTaHAAPTAM:
1. 40.010. IIpodeccuonanbHblii cTaHAApT «CHEeNUATUCT MO TEXHUYECKOMY KOHTPOJIIO

KayecTBa MNPOAYKUMM» YTBEpXKJIEH MpHKazoM MUHHCTEpCTBA TpyAa M COLUAIbHOU

3amuTel Poccuiickoi

®enepauun 0T

04.03.2014  Ne

123H.

(3apeructpupoBaH

MunuctepctBoM toctuiun Poccuiickoit @eneparuun 22 anpens 2014 r. Ne 32067). Bun
npodecCHOHATBLHOM 1eATeNbHOCTH — « TeXHUYEeCKU KOHTPOJIb Ka4ecTBa MPOLyKIHH.

2. 40.011. Mpodeccuonanbuplii cTanaapT «CHenuaaucT Mo HAYYHO-UCCIEA0BATEILCKUM
U ONBITHO-KOHCTPYKTOPCKHMM pa3padoTkam» yTBEP:KJIEH IpuKkazoM MuHUCTEPCTBA TpyAa

u couuanpHoW 3ammThl Poccuiickoir ®enepaunu ot 4 wmapra 2014 1. Ne

1218

(3apeructpupoBan MunucrepcTBoM roctuiiuu Poccuiickoit denepauuu 21 mapra 2014 r.,
peructpaunoHHbld Ne 31692). Bun npodeccuonanbHoi aestenbHOCTH — «OcyIiecTBIeHHE
HaYYHO-HMCCIIEJOBATEIbCKOM IeATEIbHOCTH 110 PEIICHUI0 (YyHJaMEHTAIBHBIX U MPUKIIAIHBIX
3a]a4 XMMHYECKON HalpaBJIeHHOCTH B COCTaBE HAYYHOT'O KOJUIEKTUBAY.

npo¢ecCHOHATBHOI0

o0pa3oBaHusi W

01.004. IIpogeccuonanbubiii cranaapt «llexaror mnpogeccHOHAJBLHOIO O00y4YeHus,
JOTIOJTHUTEIbHOI 0

npogeccHOHATBHOI0

o0pa3oBaHusl» YTBEPXKACH INpPUKa3oM MHHHCTEpPCTBA TpyJa M COLUAIBHOW 3alllUThI
Poccuiickoit ®enepamun ot 08.09.2015 No 608 (3apeructpupoBaH MHUHHUCTEPCTBOM

foctuimu  Poccmiickoit  @enepaumun ot 24 centsiops 2015 r. Ne
JEATEIHOCTH -

npodecCuOHATbHON

«Ilegarornueckas

38998). Bug
NEeATEeIbHOCTh B



npoeCCHOHAIBHOM ~ 00y4YeHWH, Mpo(ecCHOHATTbHOM 00pa30BaHUM, JIOMOJHHUTEIBHOM
po(hecCHOHATLHOM 00pa30BaHUNY.

N3ydenue nuciuminHbl «M30paHHblie TIaBbl XUMHYECKOTO MAaTEpHAOBEICHHD» MPUBEIET K
(hOPMUPOBAHUIO TBOPYECKH PAOOTAIONIUX CICHUATMCTOB C PAa3BUTHIM HAYYHBIM MBIIUICHUEM,
o0TaaroIuX HEOOXOJUMBIM 3amacoM 3HaHWM B 00JacTH aHATUTHYECKOW XUMHH BEIIECTB H
MaTepUaoB, CIIOCOOHBIX HCIIOJIb30BATh TEOPETUUYCCKUE 3HAHUS MPU PEIICHUU MPAKTHICCKUX
3aj1a4, MPOSIBJISSL IIPH TOM CaMOCTOSITEIbHOCTh, MHHUIIMATHBY, a TAK)KE B HEOOXOJAUMBIX CITydasx
— YMEHHUE Y4acTBOBATh B MPUHATUU KOJUIEKTUBHBIX PEUICHUH, BBIOMpas HanOoJiee ONTHUMalbHbIE
U3 HUX.

3agaum AMCUUILIHHBI

1. ®opmupoBaHHE TBOPUECKOTO TMOAXOJA MpPHU pEIICHHH NPO(PECCHOHANBHBIX 3a1ad B
00J1aCTH XUMHUYECKOT'0 MaTepHaJIOBEICHUS;

2. OnaneHue crocobaMu TUIAHUPOBAHUS HAYYHBIX MCCIIEJOBAHUI B 00JIaCTH XUMHUYECKOTO
MaTEepUaIOBEICHUS;

3. @®opMupoBaHME YMEHHUS pelaTh MOCTaBICHHBIE 3aJa4d TIPU  CaMOCTOSTEIHHOM
IUIAHUPOBAaHUM HAy4YHBIX M TNPUKIAJHBIX HCCIEAOBAaHUM B O0JIACTM XHUMHYECKOTO
MaTEPUAIOBEICHUS.

4. ®opMHpOBaHNE HABBIKOB U3yUCHUS HAYYHOH JIUTEpaTyphl.

3. Mecto mucuunimubl B ctpykrype OIIOII marucrpaTypsl
DOTHA.01 DakyabTaTUBbI

JucuuiuinHa OTHOCHTCSA K 050Ky (akynpTaTuBHBIX Juctumiand OTJ[. dakynbTaTuBbl,
y4eOHOro IIaHa NOJArOTOBKM MaructpoB no HampaieHuio 04.04.01 Xumus, nporpamma
HOJTrOTOBKU «AHAIUTHYECKAsk XUMUS», UMeeT UHJIeKC B yueOHoM miane OTJI.01.

K ucxomueiM TpeOGoBaHMSIM, HEOOXOOUMBIM Ui U3YYEHUS IUCLMILIUHBI, OTHOCSTCS
3HaHUS, YMEHMSI U HaBBIKH, C(OOPMUPOBAHHBIE B pE3yJIbTaTe N3YUYEHUs IUCLHUILIMH HAIlpaBIeHHs
noarotoBku 04.03.01 Xwumwus, OakamaBpuara: «AHanHTHYECKas XuMUs», «Heopranmyeckas
XUMH», «Opranndeckas xumus», «Pusnka», «MaremaTuka», a Takke JUCLUIUINH, U3y4aeMbIX
B TeuyeHHe | Kypca MarucTparypbl: «AKTyaJdbHble 3aJaud COBPEMEHHOH XHUMUUN»,
«CoBpeMeHHBIE AIEKTPOXMMUYECKHE METObl aHaiu3ay, «CoBpeMeHHbIe XpoMmarorpaduueckue
METO/Ibl aHaIN3a», «KOMIbIOTEpHbIE TEXHOJIOTUHU B HAYKE U 00pa30BaHUI.

TpeboBaHMs K «BXOAHBIM» 3HAHUSM, YMEHHUSIM U TOTOBHOCTSIM O0YYaroIIerocsi COriacHo
npeaBaputenbHbiM KoMreTeHusM o ®I'OC 03.04.01 Xumus, He0OXOUMBIE TPU OCBOEHUU
JUCHUTUIMHBI «V30paHHbIe IMTaBbl XMMUYECKOTO MaTePUATOBEACHUS:

e CHocoOHOCTP  HUCHOJB30BAaTh  MOJYYEHHbIE  3HAHUSA  TEOPETUYECKUX  OCHOB
(byHIaMEHTAILHBIX PA3/IeJI0B XUMHH TIPU pelIeHNH mpodeccuonanbHbix 3aaad (OI1K-1);

e BJAJICHHE HAaBbIKAMU IPOBEACHHUA  XUMHUYECKOTO  SKCIIEPUMEHTa, OCHOBHBIMU
CUHTETMUECKMMHU W AHAIMTUYECKUMU METOJAaMU IIOJYyYEHUS U  HUCCIIECIOBaHMS
XUMHUYeCKuX BemiecTB u peakiuii (OITK-2);

e CrocOOHOCTh MCIMOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JAMCIUIIINH B
npodeccuonanbHou nestenpHocTH (OITK-3);

e CHocoOHOCTh pemaTh CTaHJIApTHBIE 3aJa4d  NPOPECCHOHATBHON JESATETBHOCTH C
HCIIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH C
Y4ETOM OCHOBHBIX TpeboBaHu nH(opMannonHo# 6e3onacuoct (OITK-4);

e CrocoOHOCTP K TOWUCKY M MEPBUYHOM 0O0pabOTKe HAyYHOM W HAyYHO-TEXHHUYECKOU
undpopmanuu (OITK-5);



® 3HaHWE HOPM TEXHHMKH OE30MaCHOCTH W YMEHHEM pPeall30BaTh UX B JaOOPATOPHBIX H
texHnomoruueckux ycuopusx (OITK-6);

e CHOCOOHOCTh BBINOJHATH CTAaHAAPTHBIE ONEpaluu Mo npeiaraemMbiM Meronukam (I1K-
1);

e BiajeHUe O0a30BbIMM HAaBBIKAMHU HCIIOJIb30BAHHUS COBPEMEHHOH ammapaTrypsl IpH
NPOBEJICHUHU Hay4HbIX uccienoBanuii ([1K-2);

e RBIiajeHUE cucTeMOil QpyHIamMeHTanbHbIX XumMudeckux noustui (I1K-3);

® CroCOOHOCTb NPHUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHsI XMUMUYECKOM HAYKH NP aHAIM3e MMOMy4YeHHBIX pe3ynbraToB ([1K-4);

e CrnocoOHOCTh NOJy4yaTb M 0OpaOaThIBaTh pE3yJbTaThl HAay4HbBIX HKCIEPUMEHTOB C
HIOMOIIBIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHojorui (I[1K-5);

e BJIJICHUE HaBbIKaMM MPEJCTABIICHUS [IOJIyYEHHBIX PE3YJIbTaTOB B BUJIE KPATKUX OTYETOB
u npe3enTanuii (ITIK-6);

e BJaJeHHE METoJaMM 0e30MacHOro oOpalleHUs ¢ XUMUYECKUMHU MaTepUalaMu C y4eTOM
ux pu3nueckux u xummudeckux cBorct (I1K-7);

e CrocOOHOCTb HCIIOJIB30BATH OCHOBHBIE 3aKOHOMEPHOCTH XHMHMUYECKOHM HAayKu H
(byH1aMeHTalbHbIE XUMHUYECKHE MTOHSTHS npu pelieHun KOHKPETHBIX
pOM3BOACTBEHHBIX 3ama4 (ITK-8).

HJ’IH OCBOCHHMS JaHHOU y‘le6H0ﬁ JUCHUITIIMHBI HeO6XOI[I/IMLI 3HAaHUW, YMCHHA U HABBIKHU,

(dbopMupyeMble MPEAIIECTBYIOIUMU JUCHUILIMHAMU. CTYIEHT J10JIKEH:

=

10.

11.
12.

3HaTh:

OCHOBHBIE IOHATHUS U METO/bI XUMHUECKUX AUCLUIUINH.

CBs3p  CBOMCTB COEAVMHEHMHM C IIOJIOKEHHEM COCTaBISIONIMX HX DJJIEMEHTOB B
Ilepnonnueckoi cucreMe XuMudeckux ieMeHToB /.M. Mennaeneesa.

CTpoeHrEe ¥ XMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX M OPraHMUYECKHUX
COCTUHEHUH.

OCHOBHBIE TEOPETHUYECKHE IOJIOKEHHsS, JIeXKallie B OCHOBE XHMHYECKUX U (PHU3HKO-
XUMHUYECKHX METOJI0B UJIEHTU(HUKALIMU U ONPE/IETICHHSI BEILIECTB.

[Tpupoay M CymHOCTb SBJIEHUH M MPOLECCOB, JIEXKAIIMX B OCHOBE XUMUYECKUX M (pU3HKO-
XUMHUYECKHX METOJIOB aHAIN3a.

CrienupuuHOCTh aHAJUTUYECKOI'O CUTHAJla M OCOOCHHOCTH €ro M3MEPEHHs B Pa3IMUHBIX
METOJIaX aHaJIM3a.

OCHOBBI (PU3UKO-XUMHUECKUX METO/IOB aHAJIM3a: ONTHYECKUX, DIEKTPOXUMHUUECKUX U
XpomaTorpaduyecKux.

Metoabl, IpUeMbl ¥ CITOCOOBI BBIMOJIHEHUS! XUMUYECKOTO M (PU3HKO-XHMMHUYECKOT0 aHalln3a
JUTsl yCTAaHOBJIEHUS! KAYECTBEHHOI'O COCTaBa M KOJIMYECTBEHHBIX ONPEIEICHUN.

OcCHOBHBIE TIOJIOKEHHSI TEOPHM YdeTa IOIPElIHOCTEN aHaiuM3a M CTaTUCTUYECKOU
00paboTKH Pe3yIbTaTOB aHAU3A.

[TpaBuna TexHukn 6€30MacCHOCTU M pabOThl B XUMHUYECKON J1ab0OpaTOpuu U ¢ aHATTUTUYECKON
anmaparypomu.

OcHOBHBIE 3aKOHBI PU3UKH, (prU3HYECKHEe ABICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUH BEPOSTHOCTU U MATEMAaTUYECKOW CTATUCTUKH.

YMmerh:

1.

2.

[Tonp30BaTbCsl COBpEMEHHON Hay4YHOH, y4eOHON M CHpaBOYHOW JIUTEPATypo MO XMMHUU U
XUMHUYECKON TEXHOJIOTUH U UH(GOPMAITMOHHBIMHU TEXHOJIOTUSMHU.

IIpaBUIBHO UCIIOJIB30BaTh HOMEHKIIATYPY HEOPTAHUYECKUX U OPTaHUYECKUX COCAUHEHUMN.
OdopMIATh pe3ysbTaThl SKCIIEPUMEHTAILHON pabOThI B BU/IE€ OTYETA.



4. TlpoBOAUTH 3IEMEHTApPHYI0 CTAaTHCTUYECKYI0 OOpabOTKY ASKCIEPUMEHTAJIbHBIX JAaHHBIX B
XUMUYECKHUX IKCIIEPUMEHTAX.

Baanern:

1. HaBeikaMu caMOCTOSTEIBLHON PabOTHI C y4yeOHOW, HAYYHOH M CIPABOYHOW JUTEPATYpOil;
BECTH MOUCK U JIeTaTh 0000IIA0INe BEIBOIBI.

2. HaBbikamm Oe3omacHOi paOOTHl B XMMHUUYECKOW JIAOOPATOPHUU M YMEHHsI OOpamaThCs C
XUMUYECKON TMOCYAOU, peakTUBaMH, pab0TaTh C Ta30BBIMU TOPEIKAMHU U 3JIEKTPUUECKUMU
puOOpaMHu.

3. OCHOBHBIMH MPUEMaMU U TEXHUKOH BBITIOJTHEHHS SKCIIEPUMEHTOB, UMETh HABBIKK PabOTHI C
(bU3UKO-XMMHYECKUMU IPUOOpaMu M YCTaHOBKaMH.

4. HaBplkamy mpoBeneHHs aHAIN3a (U3NYECKUX U XUMUYECKUX CBOMCTB BEIIECTB Pa3IMYHOU
PUPOJIBIL.

5. ba30oBbIMH TEXHOJIOTHSIMH IpeoOpa3oBaHusi WH()OpPMAIMH, TEKCTOBBIMH W TAaOJIMYHBIMH
penakTopamu, TEXHUKOU paboThl B ceTu IHTepHEeT A mpodhecCHOHaNbHOM NesTeIbHOCTH.

6. HaBeikamu 00pabOTKH pE3yJIBTATOB JKCIEPHUMEHTA W (DOPMYTHUPOBAHUS MPAKTHICCKHX
BBIBOJIOB.

7. HaBpikamMu MaTeMaTHUeCKOW 00pabOTKH TEKCTOBOM M rpaduieckoil HHPOpMAaIiH.

Jucuunnuna «30paHHble I71aBbl XUMUYECKOTO MaTEpUAIOBEICHU» UMEET JJOTUUECKYIO
U COACPKATEIbHO-METOAUYECKYI0 B3aMMOCBSA3b C IOCIEAYIOIIUMU JUCLUUIUIMHAMU U
IpPaKTUKaMU y4eOHOro IulaHa, a HMEHHO: «COBpEMEHHbIE CIEKTPOCKOIUYECKHE METObI
aHanm3ay, « JKCIpecc-MeTo bl B XUMHUECKOM aHaiu3e», «HaydHo-uccnenoparenbckas padboTay,
«[IpenaumuoMHasi MPaKTHUKAy, BBITOJHEHHS BBIITYCKHON KBaTH()PUKAIIMOHHON PabOTHI.

[Ipu ocBoeHWM NaHHOW NUCHMIUIMHBI OOYYAIOIIUKUCS CMOXET MPOJAEMOHCTPUPOBATH
(uacTuuHo) creayrome 00o0mennbie TpyaoBbie Gynkuuu (OTP) u TpynoBbie PyHKIHH
(TD):

Ko n HaumeHoBaHue
npo¢eccuOHAIBLHOT0
cTaHIapTa

O0600mennas Tpynoasi pynkuus (OTD) TpynoBas ¢pyukuus (TD)

01 O6pa3zoBanue u Hayka (B chepe TOMKOIBHOI0, HAYaJILHOTO O0IIEr0, OCHOBHOTO OOIIEr0, CPEIHETO OOIIEro
o0Opa3oBanus, NPOHECCHOHAIILHOTO 00y4YeHHUS, TPOPECCUOHAILHOTO 00pa30BaHMs, JOMOJHUTEILHOIO
o0Opa3oBaHus)

01.004 Ilenaror Kon Haumenosanue OTD YpoBeHs Haunmenosanue TD Kon
po)eCCHOHATIEHOTO KBaJTU(UK

00yueHusI, aIuu

NPOQECCHOHATBHOTO A [IpenogaBanue o mporpamMmmam 6 Opranuszanus A/01.6
00pa3oBaHus 1 npodecCHOHANBHOTO O0YYeHUs, y4eOHOi

JIOTIOTHUTEITLHOTO cpeaHero npoheccHOHaIbHOTO JIeSITETbHOCTH
Mpo(heCCHOHATIEHOTO obpaszosanus (CI10) u 00yJaromxcs 1mo
o0pazoBaHus, JIOTIOJTHUTEIBHBIM OCBOEHHIO YUEOHBIX
YTBEPXKACH npodecCHOHANBHBIM NpEIMETOB, KYpPCOB,
IIPUKa30M mporpammam (/I1IT), JUCLHUIIIINH

MunucrepcTBa OpPUEHTHPOBAHHBIM Ha (Moyneit)

Tpy/a ¥ CONMAILHON COOTBETCTBYIOIINH YPOBEHb porpamm

3anuThl Poccuiickoit KBaTH(UKAITAN mpodeccruoHaIBLHOTO
®denepanuu OT o0yuenus, CI1O u

08.09.2015 Ne 608H (mym) JIIIT.
(3aperucTpupoBaH Iemarornyeckmii AJ02.6
MuHucTepcTBOM KOHTPOJIIb U OI[EHKA

IOCTHLINU OCBOCHUS

Poccuiickoii 00paszoBaTeILHOM




®denepanun oT 24
ceHTs0pst 2015 . Ne
38998).

MIPOrpaMMBI
po¢eCCHOHATEHOTO
o0yuenus, CI10 u
(mm) 11 B
rporecce
MIPOMEKYTOYHOU U
WUTOTOBOU
aTTecTallnu.

PazpaboTka
pOrpaMMHO-
METOANYECKOTO
obecrnevyeHus
y4eOHBIX TPEMETOB,
KypCOB, JUCIMIUINH
(Momyneit)
porpamMmm
npogecCHOHANTBEHOTO
obyuenus, CI1O u
() AINI1L

A/03.6

40 CkBo3Hble BUIBI TPO(ECcCHOHATBFHOM ESTEIBHOCTH B IPOMBIIIJICHHOCTH (B cepe HaydHO-
TEXHUYECKUX, ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK U BHEAPECHUS XUMUYECKOHN MPOAYKIMH PA3THYHOTO
Ha3zHaueHMs, B chepe METPOIIOTHH, CEPTUPHUKALNN U TEXHUYECKOI0 KOHTPOJISI KauecTBa MPOIYKLIUH)

40.010 Cnenuanuct Kon HaumenoBanue OTD Yposenr | HaumenoBanue TO Kon
M0 TEXHUYECKOMY KBaH (UK
KOHTPOJIIO KayecTBa anuu
MPOAYKLIHH, A | KoHTponb KauecTBa NpOTyKINH 5 AHanu3 KadecTBa A/01.5
YTBCPKICH Ha BCEX CTaIUIX CBIpbS U
MIPUKa30M NPOU3BOJICTBEHHOTO TIpoIecca MaTepHaoB,
MunucrepcTBa noiry padpuKaToB U
TpyZAa ¥ COLUAIBHON KOMITJICKTYIOIINX
3amuThel Poccuiickoi n3IeIni
®denepanyu ot MHCIIEKIIMOHHBIN A/02.5
04.03.2014 Ne 1231 KOHTpPOJIb
(3aperucTpupoBan TPOM3BOJICTBA
MunucrepcTBom Buenpenue noBeix | A/03.5
IOCTUIIMN METO/OB U
Poccwuiickoit CpEJICTB
Oenepanyu 22 TEXHUYECKOTO
anpensa 2014 r. Ne KOHTPOJIS
32067) ITpoBenenue A/04.5
WCTIBITAHUN HOBBIX
u
MOJEPHU3UPOBAHH
BIX 00PA3I0B
POYKINH
40.011 Cuenmanuct Kon Haumenosanue OTD VYposens | HaumenoBanue TO Kon
10 HAY4HO- KBaJTUPUK
HCCIIE0BATEIILCKIM anyu
1 OTIBITHO= C | [IpoBeneHne HayqHO- 6 OcyecTBieHne C/01.6
KOHCTPYKTOPCKIUM HCCIIE/IOBATENIBCKHX U OBITHO- HAYYHOTO
paspabotkaw, KOHCTPYKTOPCKHX PalboT 110 PYKOBOZICTBa
YTBEPXKIEH TEeMaTHUKe OpraHu3aiuu IIPOBEIEHUEM
HPUKa30M HCCIIEI0BaHUM 110
MunucrepcTBa OT/ENBHBIM

TpyJa U COLUaIbHOMN

3aJadamM




3amuThel Poccuiickoit
®denepaunu OT
04.03.2014 Ne 1211
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31672)

Yupasnenue
Hay4HO-
X M OTIBITHO-

pabort

pe3yjibTaTaMu

HCCICA0BATCIIbCKH

KOHCTPYKTOPCKHUX

C/02.6

4, TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHUSA TUCHUIIJTHHDBI (KOMHeTeHIII/II/I oﬁyqalomerocﬂ,

¢dopmupyemblie B pe3yJibTaTe 0CBOCHUS TUCHUILIUHBI (MO1YJIA)

I/I3y‘-IGHI/I€ JUCHUITIINHBI

«30paHHbIE

T'J1aBblI

XUMHUYCCKOTO MAaTCPHUAIIOBCACHUA

mmpeamnojaracTt (bOpMI/IpOBaHI/Ie Yy CTYACHTa CJICAYIOIIUX KOMIIETCHIIUA U HHAUKATOPOB HX

JOCTHKEHUN:

IIpodeccnonanbubie komnerenuuu (I1K):

3amaua Koo m Kon n HammenoBanue unaukaropa | OcHoBaHue
NpogecCHOHATILHOM HauMEHOBaHHe AOCTHKEeHUS NPodeccHOHATBHOM I1C)
JesITeJIbHOCTH npogeccnoHaAILHOMN KOMIIETEHITUH
KOMIIETEHIUN
Hayuno-uccienoBarebCKuii THI 32124
OcymiecTBiieHHE IK-3 MNK-3.1. Vcnonb3yer Anamn
HAy4YHO- CrocobeH (hyHIaMeHTabHBIE 3aKOHBI OIIbITA,
HCClen0BaTeNbeKoil | ACIOIb30BaTh XUMHUYECKOHN HayKu s pa3paboTKu I1C:
JESTENbHOCTH IO (dyHIaMEHTaIbHBIC HOBBIX METOJ0B ¥ METOJAUK aHAIA3a 40.010
pelenHio 3aKOHBI XI/IMI/II/IV U | BEIIECTB U MAaTEPHUATIOB, a TAKXKE IS 40.011
BIIQJIETh TEOPHEH W | pPelIeHUs HayIHO-HCCIIEI0BATEIhCKUX
(byHIaMEeHTaIbHBIX N
HaBBIKAMM 3a7a4 B 00JIJACTH aHAJIMTHIECKOM
1 MPUKTAHBIX . | mpakTHYecKou XUMHUU U CMEXKHBIX C XUMUEHN HayKax.
3a7a9 XHMHICCKOH pabotsr st pemenus | [IK-3.2. YMmeer HaxoauTs,
HaIIpaBJICHHOCTU B | yayyHo- (bopMyTHpOBaTh U PEIIaTh
COCTaBC HAYYHOI'O | ucciemoBaTeIbCKUX CTaHIapTHBIE 3a/Ja4 B HAYYHO-
KOJIJICKTUBA 3a71a4 C | HcclIenoBaTEIbCKON IeITEILHOCTH B
KCIIOJB30BaHUEM BBIOpAHHOMN 00JIACTH XUMHH C
COBPEMEHHBIX HCIIOJIb30BAaHUEM COBPEMEHHBIX
prOOpoB U | IprOOPOB U KOMIBIOTEPHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA.
TEXHOJIOTUH. IIK-3.3. Bmageet Teopuen u
HaBbIKAMHU MPAKTHUCCKOW pabOThI Jist
penieHus (hyHIaMEHTATBHBIX 51
TIPUKJIATHBIX Hay4YHO-
HCCIIEIOBATENLCKUX 3a/1aY.
B  pesynprare ocBoeHms  aucnMIUIMHBI  «M30paHHBIE  TIABBl  XMMHYECKOTO

MaTCpHUAJIOBCACHUS 06yqa}01m/n7lc;1 JOJIKCH.

3HATh:




1. OcHOBHBIE KJIACCHI COBPEMEHHBIX MAaTE€pPHalioB, WX CBOWCTBA W OOJIACTH TPUMEHECHHS,
MPHUHIIAITEI BRIOOpA MAaTEPHAaiOB, OCHOBHBIC TEXHOJIOTHYECKHE IPOIECCHl MPOM3BOACTBA U
o6paborku marepuainos (ITK-3);

2. 3aKOHOMEPHOCTH CTPYKTYpooOpazoBaHus, (ha30BbIe MPEBpAICHUS B MaTepHalax, BIUSHUE
CTPYKTYPHBIX XapaKTepUCTUK Ha cBoicTBa Matepuaios (I1K-3);

3. CTpyKTypHBIE OCOOCHHOCTH TBEPJBIX TEI, CBA3AHHBIC C HAIWYUEM JIe(DEKTHBIX COCTOSHUU

(IIK-3).

VYMmerTh:

1. IIpoBOANTE SKCIIEPUMEHTAIBHBIE MCCIEJOBAHUS B O0JACTH CO3JaHHMS W OKCIUTyaTalluu
(YHKIMOHAJIBHBIX ~MaTEpUAIIOB U TEOPETUYECKM KOPPEKTHO HMHTEPIPETUPOBAaTh UX
pesyabtatel (ITK-3).

2. BpiOupaTh Marepuanbl A 3aJaHHBIX YCIOBMM SKCIUTyaTallMd C Y4eTOM TpeOoBaHUI

TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HAJISKHOCTH U foiroBednoctd uznenuit (I1K-3).

[TpoBoauTh pU3MKO-XMMHUUECKUI aHaIHU3 nporeccoB u Matepuanos (I1K-3).

4. Mcrionb30BaTh B3aMMOCBSI3b CBOWCTB BEHIECTB M CTPYKTYpHl JJsi  (hOPMHPOBAHUS
9KCIUTyaTallMOHHBIX XapakTeprcTik Marepuaion (I1K-3).

5. Paborate ¢ ycTaHOBKaMu U MpUOOpaMu (PU3HKO-XHUMHUYECKOTO IKCIEPUMEHTA, UCIOIh30BATh
METO/IbI U alapaTypy Al aHanu3a Gusnko-xumudeckux xapakrepuctuk (IT1K-3).

w

Baagern:

1. HaBblkamMu camMoOCTOATENHbHON PabOThl ¢ y4eOHOM, HayYHOW MU CIPABOYHOM JIUTEPaTypOil;
BECTH ITOMCK U JieaaTh 06061ieHnHbIe BiBoabI (ITK-3).

2. HaBpIkam# MOJATOTOBKH 00pa3IoB MaTepHajioB K aHAJIU3y B 3aBUCUMOCTH OT MPHUMEHSIEMOTO
UHCTPYMEHTAIBHOTO MeTo/1a 1 3aaa4n uccienosanus (ITK-3).

3. HaBplkaMu MpPAaKTHYECKOTO TPUMEHEHUS COBPEMEHHBIX WHCTPYMEHTAIBHBIX METO/I0B
AJIEMEHTHOTO M BELIECTBEHHOI'O aHajh3a B AHAJIMTUYECKUX HCCIIEOBAHUSAX MaTepHaioB
paznuunoro cocrasa (ITK-3).

4. OCHOBHBIMU  (PU3UKO-XUMHUYECKUMH METOJAMU  HCCIEJOBaHMS CBOWMCTB M  COCTaBa
Heopranndeckux marepuainos (ITK-3).

5. KommnbroTepHO#l TEXHUKOH 17151 TOJTydeHHs] HeOOXOAMMOM HayuyHO-TeXHUYECKOi nH(popMaIiu
U 00pa0bOTKHU TAaHHBIX SKCIIEPUMEHTaIbHBIX uccnenoanuit (IK-3).

IIpn mnpoBeneHun y4yeOHBIX 3aHATUH oOecneuyuBaeTCs pa3BUTHE Y OOyyaroumxcs
HAaBBIKOB KOMaHJHON palOThl, MEXIWYHOCTHOM KOMMYHHUKALIUM, TPUHATHS pELICHUH,
JTUIEPCKUX KAa4eCTB.

Hcnonb3yercss mpoBeAeHUE WHTEPAKTUBHBIX JIEKIUN, TPYIIOBBIX JAUCKYCCHUH, POJIEBBIX
HUrp, Mar€puajibl Ha OCHOBC HAYYHBIX I/ICCJ'IeI[OBaHI/II\/'I, B TOM YHCJIC C YUETOM PETHOHAJIBHBIX
0COOCHHOCTEH  mMpodeccCHuOHANbHON  NEATENBHOCTH  BBIMYCKHHUKOB W MOTpeOHOCTEH
paboToaartene.



5. Conepxxanue 1 yueOHO-MeTOANYECKAS] KAPTA IUCHUIIINHbBI

Tadauua 5.1
CamocrosiTesibHasi padoTa
Homep HaumenoBaHue TeM (BONpOCoOB), SaHATHS CTVICHTOR DopMmbl
HeJIeJIH U3y4aeMbIX M0 TaHHOU JUCHHUILINHE A KOHTPOJIS Jluteparypa
a | mp Conep:xanue Yacsbl
1-2 BBenenue 3HaueHHEe MATEPUATIOBEACHUS B PEIICHUU
Ponr  MaTepuamoB B COBpPEMEHHOM BKHEUIIUX TEXHUYECKUX mpooIeMm, S—
TexHuke. KpaTkuil ucTtopuyeckuil o4yepk CHIDKEHUSI MaTEpPHATIOEMKOCTH  U3IEIIHH, o OHP;Q
pa3BUTHS MaTepHaIOBEICHUSI. 2 | NOBBILICHMM TPOYHOCTH, HAAEKHOCTH U 6 TpoBepKa /3, [1]- [9]
Knaccudukamus matepualioB Mo COCTaBy, JTIOJITOBEYHOCTH MEXaHW3MOB H TPHOOPOB. JOKIaz
CTPYKType, CBOWCTBaM U  0O0JacTsaMm Knaccuduxkamms, cBoiicTBa, MapKhpoBKa W
MIPUMEHCHUSL. 007acTh TPUMEHEHUS KOHCTPYKIIMOHHBIX
MaTepUasoB, MPUHIMIBI WX BBIOOpa s
MIPUMEHEHUS B TPOU3BOJICTBE.
3-4 OcHOBHBI€ KOHCTPYKIITHOHHBIE Knaccuduxarms METaJIIOB.
MAaTepPUAJIbI — METAJUIBI M CIJIABBI XKene3oyraepoaucThie CIUIaBbl — YYTYHBI H Komenexr
Xapaktep  MEXaTOMHOM  CBS3M B CTalld, WX XapaKTepuCTUKa © (PHU3HUKO- o orlp;)c,
MeTajiax. CaoiicTBa METaJIOB, 2 | xumuueckue cBoictBa. Kiaccudukanus u 6 MpoBepKa /3, [1]- [9]
oTpefiesieMble  METAJUIMYECKUM  THIIOM CBOMCTBa YTIEPOIUCTHIX CTaJIEH. JOKIaN
CBSI3H. Kpucrammueckoe CTpOEHHE JlerupoBaHue cranei. Bnusinue
METaUIOB.  THIBI  KPUCTATIMYECKUX JETUPYIOLIUX 3JIEMEHTOB Ha CTPYKTYypy H
pemerok. OCHOBHBIE HECOBEPIICHCTBA MEXaHUYECKUE CBOICTBA crajiei.
KPUCTAJUIMYECKOTO  CTPOCHUS H  HX Koppo3suoHHOCTOMKHE W KapoCTOKHe
BJIMSIHUE HA CBOMCTBA METAILJIOB. cranyu. Hepxaseromue cranu U HX
OCHOBHBIE CBEICHHUS O HAa3HAYEHHH U knaccudukanys. [lpupoma Koppo3noHHOMN
CBOWCTBaX METAJUVIOB MW CIUIABOB, O CTOWKOCTH HEPIKABEIOIIMX CTaliel, o0iacTu
TEXHOJIOTHH WX moiydeHus. (OCHOBHEIE WX TIPUMEHEHHUS, TepMUIecKas oopaboTka.
BUJIBI KOHCTPYKLMOHHBIX U CBIPHEBBIX, Teepnwie cruasl. Kimaccudukanus TBEpIbIX
METAUTMYECKNX W HEMETATHICCKUX CIUIaBOB W OOmIasi XapaKTepUCTHKA WX
MaTEpHUAaJIOB. CBOWCTB.
5-6 MarepuaJsbl ¢ 0cOOBIMH MATHUTHBIMH Bp160p MarHUTOMSTKMX W MarHUTOTBEPIIbIX
CcBOliCTBAMH MaTepHagoB JUIA  U3ACIUN  Pa3sIHYHOTO Koncnexr,
2 YCTHBIH 01IpoC,
MarautHele CTaJld W CIUIABbl, HX Ha3HadyeHHs. HeMarHuTHBIC CTaJIM U YyTYHBI. 6 HpoBepKa /3, [1]- [9]
kraccudukanus.  MarHUTOMSTKHE | CmiaBel ¢ 0COOEHHOCTSAMH AJIEKTPUYECKOIO JTOKIAN
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MAarHUTOTBEpJIblE  CTald W  CIUJIABHL
TpeOoBanwus, TpPeabIBIIEMbIE K HAM.

CONPOTHUBIICHUSL. [TpoBOTHUKOBBIC
MaTepualbl, PEeOCTaTHBIC CIUIABBI, CILIABEI
JUISl HarpeBaTeIbHBIX 3JIEMEHTOB, X COCTaB,
CBOMCTBA M Hambojee pacnpoCTpaHCHHbIC
MapKH.

7-8 I[{BeTHBIE METAJLIBI M CIIABBI CeoiicTBa W  TpUMEHEHHEe  JIaTyHel
Mene u €€ CIulaBblL CgoiicTBa u pazIu4HBIX Mapok. BuusiHue copep:xaHus Komerekr
MIpUMEHEHUE TeXHUUecKoil Menu. CriaBbl 0JI0Ba Ha CTPYKTYPY M CBOWCTBA OJOBSHHBIX yeTHbI Onpéc,
Ha OCHOBe Meiu. JIaTyHH; U3MEHEHHE WX OpoH3. Knaccupukanms 6poH3 o NpoBepKa /3, [1]- [9]
CTPYKTYphl M MEXaHMYECKHX CBOWMCTB B TexHojoruueckuMm  cBoiictBam.  Cocras, HoKnap,
3aBUCHUMOCTH OT COJACP)KAHUA IUHKA. CBONCTBA u obyactu IIPUMEHCHUS TCCTUpOBAHHE
Knaccudukanusa naryHeid mo coctaBy, OJIOBSIHHBIX u 0€30JI0BSIHHBIX
CTPYKTYype " TEXHOJIOTHYECKUM (aTIOMUHUEBBIX,  OEpUIUIMEBBIX)  OpOHS3.
CBOMCTBaM. MapKUpOBKa JIaTyHEN. MapxkupoBka 00pabaThIBaeMbIX JaBICHUEM U
JIUTCHHBIX OPOH3.
9-10 CniaBbl Ha OCHOBeE AJTIOMHHUS, Haubonee pactpocTpaHeHHBIE MapKu
MArHUsl 4 THTAHA neOPMHUPYEMBIX  ATIOMHHHEBBIX CILIABOB, Koncner,
CpoiicTBA W TPUMEHCHHE AaTFOMUHHS. YIPOYHSIEMBIX TEPMHYECKOH 0OpabOTKOM. y;;:;g;s; 27:’ [1]- [9]
OCHOBHI TEOpHH TEPMUYECKOH 00pabOTKH CuiyMuH u Ipyrue JIUTEUHBIE TOKITA
QIIOMUHHUEBBIX CIUIAaBOB. JIuTeliHble W AIIOMUHHUEBBIE CIUIaBBI: TPEOOBAHUS K HUM.
nehopMuUpyeMbie CILIABBI. Cruassl, [ToBbllIeHNE CBOWCTB JINTENHBIX
yOpOUHsSEMBblE W  HE  YIOPOYHSEMBIE ATIOMHUHHEBBIX CIUTaBOB myTeM
TepMHUYECKO 00paboTkoi. lypamoMuH u MOIU(DUIIMPOBAHUSI. Kaponpounsie
npyrue aeGopMUpyeMble aTIOMHHHEBBIE TIOMUHHEBbBIE CIUTaBBHI. CrnieueHnble
CIUIaBBbl,  YIPOUYHSIEMBbIE  TEPMHUYECKOU amomunueBsle  cruaBel  (CAC, CAIl).
obpaboTkoi. MX cocTaB, TepMHUYeCKas [lpuMeHeHne amOMHHUEBBIX CIUIABOB B
o0paboTka, obnactn MIPUMEHEHUS, MAIIMHO- U IPUOOPOCTPOSHUH.
MapKUpPOBKA.
Baxwuelimue cryaBel Ha OCHOBE MarHus,
WX MAapKHpPOBKa, COCTaB, CBOHCTBa U
o0yacTv MpUMEHEHWS.
Tutan ® ero cruiaBbl, WX (QUINKO-
MEXaHMYECKUE CBOMCTBA.
11-12 MatepuaJisl ¢ 0cO0BIMHA CtpoeHne u CBOMCTBa IPOBOJHUKOBBIX «
OHCIIEKT,

JIEKTPHYECKUMHU CBOHCTBAMHU
Marepuainsl ¢ BBICOKOH 3JIEKTPUYECKOM
MPOBOJIUMOCTEIO. [TonynpoBoAHIMKOBEIE

MaTcpuajioB, MIPUMCHCHUEC nux B
MMPOMBIIIIJICHHOCTHU. CTpOCHI/IC M CBOMCTBa
MOJYIIPOBOAHUKOBBIX MAaTCPUAJIOB. MGTO,I[BI

YCTHBIH ompoc,
npoBepKa /3,
JTOKJTaJ

[1]-[9]
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MaTepuanbl. JU3IeKTPUKY.

ITopomkoBbIie MaTEPUAJIBI
[ToporuikoBbie MaTepUanbl, UX CBOWCTBA,
MPEUMYIIECTBA U HEJOCTATKH, CIIOCOOBI
MIOJTyYEHUSI.

MOJIy4CHUsS CBCPXYUCTBIX MATCPUATIOB.

KoHCTpyKIIMOHHBIC, WHCTPYMCHTAJILHBIC U
CIICIMANIbHBIC  TIOPOIIKOBBIE  MaTCPHAJIBI,
00J1aCTH UX TPUMEHEHUSI.

13-14 Hemetanaunuyeckne MaTepuajbl CrekiokepaMmKa, CBOWCTBA M 00JIacTH
Crexy1000pa3Hbie MaTepHAaJIbl, MIPUMEHEHUS. CrtpykTypa KEPaMHUKHU. Komcrexr
KEePaMHUKAa M KOMIIO3UTHI Buokepamuka u eé NpUMEHEHHE. yoTHE or[p;) c.
Cocras u CTpOEHHE CTEKJIA. Kepamuueckne  koMmo3uthl.  CHTaLIBL NpoBepKa /3, [1]- [9]
IIpousBoacTBO CTEKJIA. ®dusuko- Merannuueckue CTEKJIA. CgoiicTBa TOKJIaz
XHUMUYECKHe CBOWCTBa CTeKIJIa. MaTepHajoB Ha OCHOBE METaNTHUYECKUX
[Ipumenenue CTEeKJIa B crekoia. DoTo - ¥ TEPMOXPOMHBIE CTEKJIA.
MIPOMBIIIJICHHOCTH. Komnozunmonssie MaTepHabl, ux
Knaccudukanus kepamuku. Cheipbe s KJIacCU(UKAIMsI U CcBOMCTBA. KOMIOHEHTHI
MONMYYCHUS  KEpaMHKH. T eXHOJOTHS KOMITO3UIIMOHHBIX MaTepHAJIOB.
MONMyYeHUsI  KepaMuKH. Bumel u
CTpyKTypa KepaMuku. KameHHOE JNUTHE.
Orueynopsl, ux KJIacCUpUKAIHS.
ITenokepaMuka. MuHepasibHasl Bata.
15-16 Ioanmeps! 1 MIacTMACCHI [ImacTMaccel: WX COCTaB, POJb Pa3TUIHBIX
Kraccudukanus monmumepoB. OCHOBHBIE KoMItoHeHTOB. Kitaccupukanus mactmacc. Koncnexr,
MOHSTHS " 0COOCHHOCTH OCO0EHHOCTH CTPOCHUS U CBOICTB TEPMO- U y;;:;lgs; ];[7:” [1]- [9]
BBICOKOMOJIEKYJISIPHOTO CTPOEHUS peakromactoB. llpumenenue mimactmacc B JOKTaz
MOJIMMEPOB. dopma (cTpykTypa) Pa3UYHBIX OTPAcsiX POMBIIIIIEHHOCTH.
MaKpOMOJIEKYJT — JIMHEWHas, [TonuMepHble apMUPOBaHHBIE MaTepHUalbl.
JIECTHUYHAs,,  ceTyaTas  (3aMKHYyTas CuHTeTHYeCKUe KIJIeM U repMeTHKH. Pesnna
MIPOCTPAHCTBEHHAS). dusnyeckue Kak  noiduMepHeli  Martepuan.  CocrtaB
COCTOSTHUS MOJIMIMEPOB - PE3UHEI, Ha3zHAuCHHE Pa3INIHBIX
CTEeKJI000pa3Hoe,  BBICOKORJIACTUYHOE, KOMIIOHEHTOB. BiusiHue cepbl Ha CTPYKTYpY
BS3KOTEKYYee. TepmomexaHnyeckue u  cBoiictBa  pe3uHbl.  OpraHuyeckue
KPUBBIE. IIpupona BBICOKOI JIAKOKPACOYHBIE MATEPHUAJIBI.
JITACTUYHOCTH.
17-18 HanomaTtepmnaJyibl H HAHOTEXHOJIOTHH TpaauoHHHBIE u COBPEMEHHBIE
BnusiHne nmucmepcHOCTH Ha  CBOMcTBa TEXHOJIOTHH TOJIYYEHHUS YIbTPagUCIEPCHBIX Koncnexr,
BEIIIECTBA. KoncrpykimonHsie MaTepHrajoB (MeTo 1B XUMHUYECKOM y;;:;l;g: 27;” [1]- [9]
HaHOMAaTepHabl. OyHKIIMOHATILHBIE TOMOTCHM3allMM, HEPaBHOBECHBIE METOMBI, IOKTaz
HaHOMAaTepHabl. [Ipumenenue METOABI, OCHOBAaHHBIE Ha CHHEPIeTHKE
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HaHOMATCpHUAJIOB B MUKPOIJICKTPOHHUKE.

XUMHYECKOTO U (PU3NYECKOTO BO3/CHCTBUS,
MeXaHH4YeCKHe ¥ (PU3MKO-XUMHUYECKHE
NPOLECCHl TUCICPTUPOBAHUS W CMEUICHUS
HOPOIIIKOB).

uToro

18

54
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6. O0pa3oBaTesibHbIE TEXHOJIOTUH

@opmbl  OpraHu3anui OOy4YeHHs: NPAaKTHUYECKHWE 3aHATUS, CAMOCTOATENbHas paborta

CTYJIEHTOB (JJOKJIa/1bl, KOHCIIEKTBI, TPE3CHTALIUH ).

JUis nocTHXKEeHHs IUIAHUPYEMBIX pe3ysbTaTOB OOyuYeHUs B JAMCLHUIUIMHE HCIOJB3YIOTCA
pa3audHbIe 00pa30BaTEIbHBIE TEXHOJIOTHH:

1. Hugopmayuonno-passusarowue mexHoio2uu, HaAIPaBICHHbIE Ha OBJAJCHHE OOJNbIIUM
3amacoM 3HAaHWW, 3allOMHUHAHWE ¥ CBOOOJHOE oOlepupoBaHue uMH. Vcmonb3yercs
JIEKIIMOHHO-CEMHUHAPCKUNA METOJl, CAMOCTOATEIbHOE H3YUYEHUE JIMTEpaTypbl, MPUMEHEHUE
HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH JUIsl CaMOCTOSITEIILHOTO TIIOMOJHEHUSI 3HAHHM,
BKJIIOYasl UCTIOJIb30BaHUE TEXHUUECKHUX U DJIEKTPOHHBIX CPEICTB HHPOPMAIUH.

2. [eamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOO2UU,  HANpaBICHHBIE  Ha
dbopMupoBaHHE CHCTEMBI NMPOPECCUOHANBHBIX MPAKTUYECKHMX YMEHUH IMpU MNPOBEACHUU
OKCIIEPUMEHTAIBHBIX ~ MCCIEAOBAHUN, OOCCIECYMBAIONIMX BO3MOXXHOCTh KAaueCTBCHHO
BBIMOJHATH MPO(ECCHOHATBHYIO AeSITeNbHOCTD. Mcronb3yercs aHaiu3, CpaBHEHUE METO/I0B
npoBeJeHUS (U3NKO-XUMHUYSCKUX HWCCICOBAaHUN, BBIOOp METOJA, B 3aBUCUMOCTH OT
00BeKTa MCCIEI0BaHUsI B KOHKPETHOW MPOM3BOACTBEHHON CUTYyallMd U €ro MpPaKTU4YecKas
peanu3anusi.

3. Pazeusarowue  npobremHo-opueHmMuposanHvie  mMexHolo2uu,  HaNpaBICHHBIE  Ha
GbopMUpPOBaHHE H PA3BUTHE MPOOJIEMHOTO MBINUICHHUS, MBICIUTCIIEHON aKTUBHOCTH,
CIIOCOOHOCTH TMPOOJIEMHO MBICIIUTh, BHAETh U (OPMYIHUPOBATH HPOOIEMBI, BBIOMpPATH
CIocoOBl M CpeACTBa JJIsi UX pelieHus. VCnonb3yroTcs BHIBI MPOOJIEMHOTO OOyYCHUS:
OCBEILIEHUE OCHOBHBIX MPOOJieM (PU3HUECKON M KOJUIOMTHOW XMMHH Ha JIEKIUAX, yueOHbIC
JUCKYCCHH, KOJUIGKTHBHAS MBICIUTEIbHAS JIEATEIBPHOCTh B TPYMIAX TPU BBITOJHCHUH
MOMCKOBBIX JTA0OPAaTOPHBIX paboT, pelieHHe 3aJad MOBBIIMICHHON cioxHocTu. [Ipu sTOoM
UCIIONIL3YIOTCSL TIEPBBIC TPU YPOBHS (M3 YETHIPEX) CIOKHOCTH M CAMOCTOSTEIHHOCTH:
npoOlieMHOE  HW3IIOKEeHHWe  y4eOHOTO  Marepuala  TperojaBareieM;  CO3JaHHe
nperojaBaresieM MPoOJIeMHBIX CUTyallui, a o0yJaeMble BMECTe C HUM BKJIFOYAIOTCS B MX
pazpelieHue; MpernojaBaTellb JTUIIb CO3/aeT MPOOJIEMHYIO0 CHUTYalldI0, a pa3peiarT eé
o0ydJaeMbIe B X0JIe CAMOCTOSITEIILHOM JIeATEITHHOCTH.

4. Jluunocmmuo-opueHmupo8arHvle mexHoio2uu 00yyeHus, 00ecrednBaroIfe B XoAe y4eOHOro
mporecca y4eT pa3IMuHBbIX CIOCOOHOCTEH 00yJaeMbIX, CO3/JaHHe HEOOXOIUMBIX YCIOBHI
JUISL Pa3BUTHS WX WHAMBUAYAIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU IJUYHOCTH B
yaeOHOM mporiecce. JIMTHOCTHO-OPUCHTHPOBAHHBIE TEXHOJIOTHH OOYUYCHHS PEaTH3yOTCs B
pe3ynbTaTe WHAMBUAYAIBHOTO OOIIEHUS TIperojaBaTenss W CTyJIeHTa Tpu clade
KOJUTOKBUYMOB, TIPY BBITIOJIHEHUU JOMANTHUX WHIWBHIYATBHBIX 3aJIaHUH, TOJITOTOBKE
WHAUBUAYAIBHBIX OTYETOB MO Ja00OpaTOpHBIM paboTaM, PEelIeHUU OTMMITMAIHBIX 33134, Ha
€KCHEICTBHBIX KOHCYJIbTAIUSX.

VHHOBalMOHHBIE CIIOCOOBI M METOABI, HCIOJIb3yeMble B 00pa30BaTEIbHOM IIpoOLiecce,
OCHOBAaHbl Ha WCIOJb30BAHUU COBPEMEHHBIX JIOCTMKEHHH HaykKM U WH(POPMAIMOHHBIX
TexHojoruil. HampasiieHbl Ha MOBBILIEHHE KauecTBA MOJATOTOBKU IYyTEM pa3BUTHS Yy CTYACHTOB
TBOPYECKUX CIOCOOHOCTEH M  CaMOCTOSTEIBHOCTH (METOIbl MpoOjIeMHOro oOyueHws,
HCCJIEIOBATENIbCKUE METOMAbl, TPEHUHTOBBbIE (DOPMBI, PEUTHHIOBBIE CHUCTEMBI OOY4YEHUS U
KOHTpOJSl 3HaHMW W JAp.). HameneHsl Ha aKTUBM3ALMIO TBOPYECKOTO TOTEHIMANAa U
CaMOCTOSITENIbHOCTH CTYAEHTOB U MOTYT PEaM30BbIBAaThCS Ha 0a3e MHHOBALIMOHHBIX CTPYKTYP
(HayuHBIX Ta0OpATOPHIA, IICHTOB, MPEANPUATHI U OpraHU3aMi U JIp.).

B mporuecce o0ydeHHs] HCIONB3YIOTCS aKTUBHBIE W MHTEPAKTUBHBIE (POpPMBI OO0yuyeHUS:
TBOpYECKHE 3a/laHusl, pa3paboTKa MPOEKTOB, paboTa B MajbIX TpYIIAaX, HCCIEI0BATEIbCKHMA
MeTo]1 00yueHus, 00yuyeHHe Ha OCHOBE OMbITA, TUCKYCCUOHHbIE TEXHOJIOTHH.

TpaguuuoHHble JeKUMUM W JAaOOpaTOpPHBIE 3aHATUS MPOBOIATCS B GopMe C
UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.
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Jlexuusi-nuanor — coJep)KaHue MOJaeTCcsl Yepe3 CEpui0 BOMPOCOB, Ha KOTOPbIE CTYICHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JIEKIUU.

OmnnaifH-ceMuHap — pa3HOBUAHOCTh BeO-KOH(EPEHIIUH, TPOBEICHUE OHJIAHH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B peXUME peanbHOro BpeMeHW. KaxIpli W3 Y4YaCTHUKOB
HAXOJMUTCS Y CBOEro KOMIIbIOTepa (CpeICcTBa CBS3HM), a CBSI3b MEXAY HUMH IOJAJIEPKUBAETCS
yepe3 MHTEpHET MOCPENCTBOM 3arpy’kaeMoro MpuiIoKEHUs, YCTAHOBJIEHHOIO Ha KOMIIbIOTEpPE
KaXx10ro yuacTauka (Zoom, Meet, Skype u ap.)

Buneoxondepennuss — ceanc BuacokoHpepenncszu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOI'O B3aHMOJICHCTBHS JABYX M 0oJjiee YYaCTHHKOB 00pa30BaTeIbLHOTrO Ipoliecca AJis
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

TexHonorus 3JeKTPOHHOrO O0O0yuYeHUs (peanu3yercs MpH TMOMOIIU AJIEKTPOHHOU
oOpazoBarenbHoil cpenpl COI'Y mnpu ucnons3oBanuu pecypcoB OBC, mnpu mnposeneHun
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonp3yroTes TEXHOIOTHN ¢ IPUMEHEHHUEM JMCTAaHIIMOHHOTO 00y4eHus Ha ratdopme
«Moodle» http://Ims.nosu.ru/.

[Ipumeuvanus:

1. Bce Buumbl yueOHOM palbOThl MOTYT MPOBOAMTHCS JUCTAHIIMOHHO HA OCHOBAaHUHU
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

2. B memsx peanmm3anuy WHAMBUAYAIBHOTO IOAXO0Ja K OOYYECHHIO CTYICHTOB,
OCYHIECTBISIOIIMX Y4YEeOHBIM IMpolecc MO HHIUBUAYaJIbHOW TpPACKTOPHUH B paMKax
WHAUBUIYAIBHOTO pabodero IJiaHa, W3yYeHUE JAHHOM JIUCIUIUIMHBI  MOJKET
OCYIIECTBIISITHCS Uepe3 MHIWBUIYaIbHbIE KOHCYJIbTAIIMM MPENOAaBaTessi OYHO, B YaChl
KOHCYJIbTAIM, TI0 DJICKTPOHHOM TO4YTe, a Takke ¢ ucnoib3oBanuem Cisco Webex,
wiaTGopMbl aucTaHIMOHHOTO 00ydenust Moodle, nuuHblii KaOMHET CTyIEHTa Ha CalTe
COr'Y, apyrux snementoB JUOC COI'Y.

7. YueOHO-MeToANYeCcKOe o0ecneYeHrne CaMOCTOSATEIbHOM padoThI

CaMocTtosiTenbHas paboTa 00y4arOIIUXCs SBISETCS OJHUM U3 BUIOB YUEOHBIX 3aHSITHIA.
CamocrosiTenpHas paboTa MPOBOIUTCS C LIETBIO:
® CHUCTCMATU3alMU W 3aKPCINICHHA IIOJYUCHHBIX TCOPETHUYCCKUX 3HaHUU H
MPAKTUYECKUX YMEHUN 00yUaroIuXcs CTY/ICHTOB;
e yrayOJeHus U paclIupeHHs TEOPETUIECKIX 3HAHUM;
e (opmHupoBaHUS YMEHMH HCIIOJIb30BATh HOPMAaTHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CTeUaIbHYIO TUTEPaTypy;
e (opmupoBaHus CaMOCTOSITEIbHOCTH MBIIUTICHHUS, CHOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO U CAMOPEATH3AIIHH;
® PasBUTHUA UCCIICAOBATCIBCKUX YMGHI/II\/II
CaMocTtosiTenbHass paboTa OO0y4arolMXcs OCYIIECTBISETCS Ha MPOTSHKEHUW W3YyYEHUs
BCEH NMCUUIUIMHBI B COOTBETCTBUU C YTBEP)KICHHOW B Yy4eOHOM IJIaHE TPYJOEMKOCThIO (AJisi
0uHOM Qopmbl 00ydeHus 54 yaca) U COCTOUT U3:

® paboThl CTYJEHTOB C JIEKUMOHHBIMH MaTepuaJiaMHd,  TIOMCKAa U aHaIn3a
JUTEPAaTypPHBIX JAHHBIX U 3JIEKTPOHHBIX UCTOYHMKOB MH(QOPMAIMH 10 33JaHHON
TEME;

e  BBINIOJHEHUS 3aJaHUI 1T caMocTosATeNbHON padoTsl B DUOC COT'Y;

® M3YUYEHHS TEOPETUYECKOTO MaTepHaa JJisi MOJTOTOBKU K MPAKTHIYECKUM
3aHSITHSIM;

e paboTHI C TECTAMHU U BOIIPOCAMH JISI CAMOTIPOBEPKH;

® [IOATOTOBKH JIOKJIAJIOB,;

® T[IOATOTOBKH K 3a4eTy.
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Tembr u popMBbI BHEAYTUTOPHOM CAMOCTOSITEILHOM pabOTHI, €€ TPYA0EMKOCTh
coJiepkarcs B pazjene 5, Tabn. 5.1.

CamocrosiTenbHast paboTa CTYJAEHTOB 0 JAUCLUUIUIMHE MPOBOJUTCS B BUJAE MHUCbMEHHBIX
JOMAIIHUX 3aJaHui (KOHCIEKTOB), a TaKXKe IOATOTOBKM JIOKJIAZOB IO 33/JaHHOW TEeMaTHKe.
Bomnpocel, BeIHOCHMBIE Ha CaMOCTOSITENIbHOE H3Y4YeHHE, a Takke yuyeOHas jaureparypa u
METOJMYECKUI Marepuall MO OpraHU3alMM CaMOCTOSITEIIbHON padOThl CTYJIEHTOB OTPa)KEHbI B
Y4eOHO-METOIMYEeCKOM  KapTe  OUCHUIUIMHBI  «/30paHHBIE  IJIaBbl  XHUMHUYECKOTO
MaTepuaioBeaeHus» (Tadi. 5.1.) u Ha caiite nuctaHiMoHHOr0 00yuenus COI'Y.

CamocrosarenbHas paboTa CTYJEHTOB JOJDKHA COOTBETCTBOBATH 0Oosiee TIIIyOOKOMY
YCBOGHUIO HM3Yy4aeMoro Kypca, (OpMHUpPOBATh HABBIKM HCCIICAOBATENBCKOW pabOTBl U
OPHEHTHPOBATh CTYJCHTOB Ha YMCHHUE IPUMEHSTh TEOPESTUYCCKUE 3HAHHS HA NIPAKTHUKE.

CamocrosiTenbHast paboTa JIOMDKHA HOCUTH CHCTEMAaTHYECKUH  XapakTep, OBITh
WHTEPECHOU U NPUBJICKATEIILHON JUIsI CTYEHTA.

Pe3ynbpraTtel  caMOCTOSTENIBHOM  paOOTBl  KOHTPOJHMPYIOTCS — MpEnojaBaTeNieM U
YUUTBIBAIOTCS TIPU aTTeCTAllMM CTyAeHTa (3ader). [Ilpu 3TOM MNpPOBOASATCS: TECTHPOBAHME,
IKCIPECC-0NPOC HA MPAKTHYECKUX 3aHITUSX, 3aCIyIIMBaHUE JOKJIaa0B, pedepaTos, mpoBepka
KOHCIICKTOB H T.]I.

JIns TOATOTOBKM K 3aHATHUSAM CTYACHTHI TOJNB3YIOTCS YYEeOHMKAMH M Y4eOHBIMU
NOCOOMSIMH, YKa3aHHBIMH B CIHCKE pPEKOMCH/JIOBAHHOW JIUTEPATYphl, a TAaKKe HHTCPHET-
UCTOYHMKaMU. Bce MeToanyeckne MaTepHaibl MPEJCTABIECHBl B CHUCTEME JAMCTaHIMOHHOTO
obyuenust COI'Y na mnardopme Moodle (http://Ims.nosu.ru).

Kpurtepun ¢popmMupoBanusi OlleHOK NPH NPeACTABICHUH I0KIA1A

OrueHuBas 10KJIaJ, IpernojaBareas oOpaliaeT BHUMaHUE Ha:

- COOTBETCTBHUE CO/IEP)KaHUS BBIOpPAaHHOH TeMe;

- OTCYTCTBUC B TCKCTC OTCTYHJ'IGHI/Iﬁ OT TCEMHBI,

- coOIII0/IeHUE CTPYKTYpBI PabOTHI, U €€ 000CHOBAHHOCTB;

- yMeHHe paboTaTh C HAy4YHOH JINTEPATYPOH - BHIWIEHATh IPOOIEMy U3 KOHTEKCTa;

- YMEHUE JIOTUYECKU MBICIINTH;

- KyJIbTYpY IUCBMEHHOW peyH;

- yMeHHe 0pOpMIIATh Hay4YHbIH TeKCT (IpaBUIbHOE NMPUMEHEHUE U 0(hOpMIIEHHE CCBUIOK,
cocrapieHue oudnnorpapun);

- CIOCOOHOCTB BEPHO, 0€3 UCKaKEHUS NIepeiaTh HCII0NIb3yEMbIH aBTOPCKUN MaTepua;

- cobmoieHne TpedoBaHui K 00beMy paboThI;

- aKKypaTHOCTb W MPaBUJIBHOCTb O(QOPMIICHMS, a TAaK)K€ TEXHHUUECKOTO BBIMOJIHEHUS
paboThI;

- BBICTYIUJICHHE 10 TEME JIOKJIaJa U OTBEThI Ha BONPOCHI CTYACHTOB U IperoiaBaTels Ha
3aHATHUU.

OIICHO‘leIﬁ JIMCT MOATOTOBKHU U BBICTYIIJICHUA € TOKJIAI0OM

1. [oxian cOOTBETCTBYET MPEAJIOKEHHOM TeMe, MMeeT BCTYIUIEHHE, OCHOBHYIO 4YacTb,
3aKJTI0YEHUE, CIIUCOK TUTepaTypsl — 2 0.
2. Tema packpbITa MOJHOCTBIO, CTYJCHT MPOJASMOHCTPHUPOBAI CITOCOOHOCTh aHATM3UPOBATH
pa3Hble TOUKH 3peHus — 1 0.
3. CooOrmieHne cIemaHo ¢ COOJFOJICHUEM HOPM COBPEMEHHOTO PYCCKOTO JIUTEPATYyPHOTO
S3bIKA U C TIPEJICTABIICHUEM Tpe3eHTanuu — 2 0.
MakcHuMalibHO€E KOJIHYEeCTBO 0aninoB — 5.
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Cxema OLICHUBAHHUA JOKJJAaAA

Onenka, 0asJ

Onucanue

5
(oTJIM4YHO)

Bo BBeneHun ueTtko cHOPMYIMPOBAH TE3UC, COOTBETCTBYIOIIMMA
TeMe JTOKJIa/1a, BHIIIOJIHEHA 3a/1a4a 3aUHTEPECOBaTh O0YHAOIINXCS;
JIeJICHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIIOUYCHHUE.

B ocHoBHOI yacTu:

JIOTUYHO, CBSI3HO M MOJIHO JOKa3bIBAETCS BBIIBUHYTHIN TE3UC;
3aKIIFOYEHUE COJACP/KHUT BBIBOJABL, JIOTUYHO BBITEKAIOIIME W3
coiep>KaHus OCHOBHOM 4acTH;

Il BBIPAXKEHUS CBOHMX MBICIIEM HE TOJIB3YETCS YIPOIIEHHO-
MIPUMUTUBHBIM SI3bIKOM;

JEMOHCTPHUPYET MOJIHOE IIOHUMAaHUE MPOOIIEMBIL;

MIPE/ICTABIICHA NIPE3EHTALUS K JOKIa1y;

MIOJTYY€HbI IPABUJIBHBIE OTBETHI HA BCE BOIPOCHI MPEIO1aBaTENsl.

4
(xopo1uo)

Bo BBeneHuu ueTko cQOpMyIHMpOBaH TE3UC, COOTBETCTBYIOIIMN
TeM€ JOKJaJa, B H3BECTHOM Mepe  BBINOJIHEHA  3a7a4a
3aMHTEepPeCcOBaTh 00YYAIOLINXCS,

B OCHOBHOM YaCTH JIOTMYHO, CBSI3HO, HO HEIOCTaTOYHO ITOJIHO
JIOKa3bIBACTCsI BBIIBUHYTHIN TE3UC;

3aKJIIOYEHUE COJEPKHUT BBIBOJABI, JIOTMYHO BBITEKAIOIME U3
COJIep’KaHUsl OCHOBHOM 4acTH;

IIPEACTABJICHA NIPE3CHTALUA K JOKIaLy;

JUIsL  BBIPQXEHUS CBOMX MBICIEH CTYIEHT HE IOJb3yeTCs
YIPOIIEHHO-TIPUMUTUBHBIM SI3BIKOM;

II0JIy4€HBI IIPaBUJIbHBIE OTBETHI HE HA BCE BOIIPOCHI IIPENIOIABATENS.

3
(Y10BJIETBOPHUTEJIBHO)

Bo BBemeHuu Tte3uc chOpMYyIHpPOBAH HEYETKO WIU HE BIIOJHE
COOTBETCTBYET TEME BBICTYIUICHUS;

B OCHOBHOH YacTH BBIIBUHYTHIN T€3HUC TOKA3bIBACTCS HEAOCTATOYHO
JOTUYHO (YOEAUTENIbHO) U TIOCIIE0BATENIBHO;

3aKJIFOUYEHUE COJIEP>KUT BBIBOJIBI, HE TIOJTHOCTHIO COOTBETCTBYIOIIHE
COAEP)KAHUIO OCHOBHOM YacCTH;

MpelCcTaBieHa  Mpe3eHTalmuss K  JOKIaay, HO  HMEITCH
rpaMMaTH4YeCKHe OIMOKH;

CTYJIEHT HE CMOT Y€TKO OTBETHTh Ha BOMPOCHI IIPETIOaBaATEIs;

SI3BIK pa0OTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTA.

2
(Hey10BJIETBOPUTEJIBHO)

Bo BBemenuu Tte3uc choOpMyIHpPOBaH HEUETKO WM HE BIIOJTHE
COOTBETCTBYET TEME JIOKJIA/IA;

B OCHOBHOH YacCTH BBIIBUHYTHIM T€3HUC I0KA3bIBACTCS HEAOCTATOYHO
JTOTUYHO (YOSIUTEIIbHO) U TIOCIE0BATEIIHHO;

B 3aKJIIOYEHMH BBIBOJABI HE  TOJHOCTBIO  COOTBETCTBYIOT
COIEP)KAaHUIO OCHOBHOM YacTH;

S3BIK paOOTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTA.

HpnMepHaﬂ TEMATHKA JOKJIAJ10B 110 JUCUHHUIIJIMHE

1. Yyryn. Knaccudukanus u cBoiCTBa YyTryHOB.

2. YraepoaucTsie CTaiu.

3. Jlerupyroliiye 31€eMEHThI U UX 3HaYCHUE.
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4. I'mapodusnueckre CBOMCTBA KOHCTPYKITMOHHBIX MaTEPHUAJIOB.

5. CTeKJI0 — COBPEMEHHBIN KOHCTPYKIIMOHHBIN MaTepurall.

6. Koppo3ust MeTaioB U METOIbI OOPHOBI C HEH.

7. CrinaBbl Ha OCHOBE ME/IM U UX POJIb B COBPEMEHHOW ITPOMBIILIIIEHHOCTH.
8. CuTasuibl U UX MPUMEHEHHUE.

9. XKene3o6eToH.

10. IpeBecuna u uznenus us3 Hee.

11. 'mapokcnanaTUT — NEPCIEKTUBHBIN MaTeprall A1 MEAULIMHCKOW TEXHOIOTHH.
12. )KunkokpucTaianiyeckre MaTepralibl U UX MPaKTUYECKOe TPUMEHEHUE.
13. YrnepoaHbie COpOSHTHI B TEMOCOPOITUH.

14. CruiaBbl METaJIOB MEIUIIMHCKOTO HA3HAYCHUSI.

15. Meroab! noay4YeHHs IPEKYPCOPOB KOHCTPYKLMOHHBIX MaTEPHAJIOB.

16. CoBpeMeHHbIE KEpAaMUUYECKHE MATEPUATIBI.

17. OrueynopHbsie MaTepuaibl B COBPEMEHHOM MPOMBIIIITICHHOCTH.

18. Kepamuka 1 METO/IbI €€ MOJIy4YEHUS.

19. ImnopTo3amenaroniye TeXHOJIOTUU U UX 3HAUYEHUE.

20. IlonmumepHble MaTepHalbl U UX IPUMEHEHHE B IPOMBIIIIJICHHOCTH.

21. CoBpeMEeHHbIE JTAKOKPACOUYHbIE MaTEPHAJIbI.

22. CUKKaTHBBI U MX KJIACCH(PUKAITUS.

8. OnenouHble cpeACTBA ISl TEKYLIEro KOHTPOJIS YCIeBAeMOCTH, Py0eKHOH aTTecTAluu 1

IIpOMQ?KyTO'IHOfI aTTeCTAallMi IO U TOraM OCBOCHHUSA JUCIUIIJINHBI

TGKYH_II/Iﬁ KOHTPOJIb 3HAHUU MIPpOBOAUTCA IIYTEM OLCHKH BBIIIOJHCHUS SaHaHI/Iﬁ K
MPAKTUYCCKUM 3aHATUAM, a TAKIKC YCTHBIX OTBCTOB HA MMPAKTUUCCKHUX 3aHATHAX, BBICTyrIJ'IGHPIfI C

JIOKJIaZlaMH, OLIEHKH TIOArOTOBIIEHHBIX CTYACHTaAMU IIPE3ECHTALlUN.
IIpuMepsl 32JaHNH K NPAKTHYECKUM 3aHATHAM

Kputepun, onpenensronme KauecTBO MaTeprualos.

ba3oBbIe MOHATHS MaTEPUATIOBEACHUS.

OcCHOBHBIE TEH/ICHIIUU Pa3BUTHsI HAYKN O MaTepHasax.
BunmsiHue cocraBa M CTpyKTypbl MaTEPUAJIOB HA UX CBOMCTBA.
CuHcTeMHBIN TOAXO0M K CUHTE3y HOBBIX MaTEpUAJIOB.
Marepuaisl ClIEHHATBHOIO Ha3HAYCHMUS.

Teopernueckue OCHOBBI pa3pabOTKU MarHUTHBIX MaTepHajoB.
XuMuyeckue crnocoObl KOPPEKTUPOBKH MarHUTHBIX CBOMCTB.
KecTkne n MATKHE MAarHUTHBIE MaTEPUAIIBI.

CrocoObI KOPPEKTUPOBKHA MEXAaHUYECKUX CBONCTB M KOPPO3SMOHHOW CTOMKOCTH.
JlerupoBanue.

MeTobl TOBEPXHOCTHOTO YIIPOUHEHUS CTAIBHBIX M3EIHM.
3akaJika, OTIYCK, HCKYCCTBEHHOE CTapEHHUE.

A30THUpOBaHNE U HAYTJIEPOKUBAHUE IIOBEPXHOCTH CTaJIEH.
[[nanupoBaHuE U ATUTUPOBAHUE.

Huddy3nonnast Meramin3anms.

Kugkokpucramiueckue MmaTepuasbl.

Mertons! nonyuenus XKK-marepuanos.

Ob6nactu npumenenus JXKK-marepuanos.

Hanomarepuainsl.

OcHOBHBIE METO/BI IOJYUYEHUSI HAHOMATEPHAJIOB.

LCoNoOARWNE

NNRPEPRREPERERRERRRE
PoOoOWoo~NoORAWNEO
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22.
23.

24.
25.
26.
217.
28.
29.
30.

Paznuyus HaHOMaTepuanoB U KOJIJIOUIOB.

Onumure OCHOBHbIE KOHCTPYKIIMOHHBIE MaTEPHUAJIbl, UCIIOJIb3YyEMbIE IIPU KOHCTPYHPOBAHUN
YCTaHOBOK I'a30(pa3HOr0 CHHTE3A.

Kpuocunres maTepuaioB B ra3oBoil (ase, ero nperuMyIecTBa U HeI0CTaTKH.

Meton PVD B cuHTEe3€ KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

Meton CVD u ero npeumyuiectsa nepeg merogom PVD.

Martepuanbl Ha OCHOBE IJIATHHBI IPU Pa3zpadOTKe METUIIMHCKUX MPEnapaToB.
HmnopT3aMeniatoniyie MaTepuaisl P JICYEHUH HAPKOTUYECKUX OTPaBICHUM.

Martepuainsl ajist SHTEpOCOPOLIUH.

Marepuansl 415 yJaqeHusi TOKCHKaHTOB Ha OCHOBE XeNaTO000Pa3yIOUINX JINTaH/IOB.

8. OueHouHBIE cpeACTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH, PYOe:KHOM aTTecTAlMU U

HpOMe)KyTO‘{HOﬁ aTTeCTAllM1 IO UTOraM OCBOCHHUSA JUCIUIIJINHBI

TCKYH_IHﬁ KOHTPOJIb 3HAaHUU MpoOBOAUTCA IIYTEM OLCHKH BbIIIOJIHCHUA 3aJJaHul K

MMPAKTUYCCKUM 3aHATUAM, a TAKIKC YCTHBIX OTBCTOB HA NNPAKTUUCCKHX 3aHATHAX, BI)ICTYHJIGHI/H\/JI C
JOKJIadaMHu 1 pe(bepaTaMI/I, OLICHKHU IMOATOTOBJICHHBIX CTYACHTAMU Hpe3CHTaHHﬁ.

Bonpocwt 0na nposedenus pyoercrnozo KOHmMpoOa 3HAHUIL:

1 pyOeskHbIi KOHTPOJIb B (pOpMe KOJUIOKBHYMA WJIHM cO0eceJOBAHMS

NN

10.

11.
12.

13.

14.

15.
16.

17.

Ponb marepuanoB B COBpeMEHHON TEXHHUKE.

KpaTkuit uctopuueckuii ouepk pa3BUTHS MaTepUATOBEICHHUS.

Knaccugukarus MmarepuaioB 1o COCTaBy, CTPYKType, CBOMCTBaM M 00JacTsM NPUMEHEHUSI.
3HaueHUEe MaTepHUaNIOBEICHUS B PEUICHUH BAXKHEHIIMX TEXHUYECKHUX MPOOJeM, CHUKECHUS
MaTepUaIOEMKOCTH W3/, MOBBIIIEHUH IPOYHOCTH, HAJEKHOCTH U JOJTOBEYHOCTHU
MEXaHHU3MOB U TPUOOPOB.

OcHOBHbBIE KOHCTPYKIIMOHHBIE MaT€pHAaJIbl — METAJIJIbI U CIJIABhI.

Xapaktep MeXaTOMHOM cCBsi3M B MeTtawiax. CBOWCTBA METAJUIOB, OIPEIEIsEMbIe
METaJUTMYE€CKUM THUIIOM CBSI3H.

Kpucrannnueckoe cTpoeHHE MeETauioB. THIBI KpHUCTAIUIMYECKUX pemeTok. OCHOBHbIE
HECOBEPIIEHCTBA KPUCTAININYECKOTO CTPOEHUS U UX BIMSHHE Ha CBOMCTBA METAJLJIOB.
OcHOBHBIE CBEJIEHUSI O Ha3HAUEHUU U CBOWCTBAX METAJJIOB U CIUIABOB, O TEXHOJOTUHU HX

MOJIy4EHUS.
OcHOBHBIE BUJIbl KOHCTPYKOHWOHHBIX W CBIPBCBBIX, MCTAJUIMYCCKHUX W HEMCETATNIMYCCKHUX
MaTEepUasoB.

Knaccudpukanus meramnoB. JKene3oyriepoaucTsle CIUIaBbl — YYTYHbl M CTalM, HUX

XapaKTepUCTHKa U (PU3UKO-XMMHUYECKHE CBOMCTBA.

Knaccudukanus u cBoiicTBa yriaepoaucThIX CTalleH.

JlernpoBanue cranell. BiusHue Jerupyomux 3J1€MEHTOB Ha CTPYKTYpPY U MEXaHHUYECKHE
CBOICTBA CTaJCH.

Koppo3uonHocroiikue u xapoctoiikue cranu. HepkaBeromue ctany ¥ UxX Kiaccuukarus.
[Tpupona KOpPpO3MOHHON CTOMKOCTH HEp)KaBEIOIIMX CcTajei, o0JacTh UX NpPUMEHEHHUS,
TepMuYecKas 00paboTKa.

Teepnpie cmnaBbl. Kitaccudukanust TBepApIX CIUIABOB W 00HIas XapakKTepUCTHKA HX
CBOMCTB.

Martepuansl ¢ 0COOBIMI MAarHUTHBIMU CBOMCTBAMH.

MarHuTHblE CTaJld M CIUIAaBbl, MX KJIacCHPUKaNMi. MarHUTOMSTKAE M MarHUTOTBEp/ble
CTaJI U ciuiaBbl. TpeOoBaHus, MPEAbSIBISIEMbIE K HUM.

Bb160op MarHMTOMSATKMX M MAarHMTOTBEPABIX MAaTepHajoB Ui HU3JCIUH  pa3iIuyHOro
Ha3HAYCHMS.
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18.

19.

20.

21.

22.

23.

Hemaruutueie cranu u  9yryHbl. CrulaBbBl € OCOOEHHOCTSMHU  DJIEKTPUYECKOTO
COIIPOTHUBIICHUS.

[IpoBOIHMKOBBIE MaTepUalibl, PEOCTATHBIE CIIABBI, CIUIaBbl JUIsI HAarpeBaTENIbHBIX
AIIEMEHTOB, X COCTaB, CBOMCTBA U HanOOJIee PaclpoOCTPaHECHHBIE MAPKH.

L[BeTHBIE METAJIIBI U CILIABBI

Menp u e€ crutaBel. CBOMCTBa UM MpUMEHEHUE TeXxHUYecKor Meau. CIuiaBbl HA OCHOBE ME[IH.
JlaTyHu; u3MEHEHHE HUX CTPYKTypbl M MEXAaHWYECKHX CBOWCTB B 3aBUCUMOCTH OT
COJlepKaHus LINHKA.

Knaccudukanus naTyHell 1O CoOCTaBy, CTPYKType U TEXHOJOTHYECKHM CBOMCTBAM.
MapxkupoBka natyHeld. CBONCTBa U IPUMEHEHHE JIaTYHEN pa3InYHbIX MAPOK.

Bnusinue conepskaHusi 0jioBa Ha CTPYKTYpY M CBOMCTBA OJIOBSHHBIX OpoH3. Knaccudukanus
OpoH3 1O TexHOJOru4ecku™m cBoicTtBaM. CocraB, CBOMCTBA M 00JIaCTU IPUMEHEHUS
OJIOBSHHBIX M O€30JIOBIHHBIX (QTIOMUHHMEBBIX, OEpPHIUIMEBBIX) OpoH3. MapkupoBka
00pabaTbIBacMbIX JaBICHHEM U JIMTCHHBIX OPOH3.

2 pyOe:kHbIii KOHTPOJIb B (hopMe KONJIOKBHYMa HJIU co0ecel0BaHUS

10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

CnnaBbl Ha OCHOBE JIIOMMHMSI, MarHus U TuTaHa. O01as xapakTepucTuKa.

CpoiictBa M mnpuMeHeHHe amtoMuHUS. OCHOBBI TEOpPUU TEPMHUUYECKOH 0OpabOTKH
QIIOMUHUEBBIX CIUTaBOB. JIuTeliHbIe U 1e(OpPMUPYEMBIE CIUIABHI.

CnnaBbl, yIpoYHsSE€MblE U HE YNPOYHsSEMble TepMUYEecKOM o0paborkoil. [lypamtoMuH u
npyrue aegopMupyemMble aTFOMUHUEBBIC CIUIABhI, YIPOUHsEMbIE TEPMUIECKOH 00pabOTKOIA.
Hx cocraB, TepMuyeckas 00paboTka, 001acTH MIPUMEHEHHsI, MApKUPOBKa.

Hambonee pacnpoctpaHeHHble Mapku —J1e(OPMHUPYEMBIX  QIIOMUHHUEBBIX  CILIABOB,
YIPOUYHSIEMbIX TEPMUUECKOH 00pabOTKOM.

CunymMHMH UM Jpyrue JIMTEHHbIE aJIOMUHUEBBIE CIUIaBbl: TpeOoBaHMsl K HUM. [loBbilieHue
CBOWCTB JINTEHHBIX AJIFOMUHUEBBIX CIUIABOB IyTEM MOIU(PHUIIMPOBAHUS.

Kaporpounsie amoMmuHueBble ciuiaBbl. CrieueHHble amomuHueBble craBel (CAC, CAII).
[TprMeHeHHe alFOMUHUEBBIX CIUIABOB B MAIIMHO- U IPUOOPOCTPOCHUHU.

Baxknelimue crnyiaBbl HAa OCHOBE MarHusi, UX MapKHpOBKa, COCTaB, CBOMCTBA U 00JIacTH
IIPUMEHEHHS.

Tutan U ero cruiaBbl, UX PU3NKO-MEXaHUYECKUE CBOMCTBA.

Marepuansl ¢ 0COOBIMM  3JEKTPUUYECKMMHU CBOWCTBaMHM. MaTepuaibl C  BBICOKOH
AIIEKTPUYECKON MTPOBOJUMOCTBIO.

[TosrynpoBOIHUKOBBIE MaTepHalIbl. [IU3IIEKTPUKH.

[TopomikoBble MaTepuasbl, WX CBOMCTBa, NPEUMYIIECTBA W HEJOCTATKH, CIIOCOOBI
MOJIyYEHUS.

Hewmerannuueckue marepuaisl, UX Kiaccu(uKamms.

Creki000pa3Hble MaTepuabl, KEpaMUKa U KOMITO3UTHI.

CocraB u crpoenue crekia. [Ipon3BoactBo crekna. GU3NKO-XUMHUUYECKHUE CBOMCTBA CTEKJIIA.
[TpuMeHeHre cTeKIa B IPOMBIIIIIEHHOCTH.

Knaccudpukanus kepamuku. Celpbe Ui MOJNy4eHUS KepaMUKU. TeXHOJOrus MOJydeHUs
KEpaMHKHU.

Bunel v cTpykTypa KepaMHuKy.

CrekiokepamMuka, CBOWCTBa U 007aCTH TPUMEHEHUS.

bruokepamuka u e€ npuMeHEHHE.

Kepamunueckne koMno3utsl. Curtamibl. MeTaliandeckue cTeka.

KomMmmo3ummonasle  MaTepuanbl, WX Kilaccupukamuss ¢ cBoWcTBAa. KOMIOHEHTHI
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Kamennoe nuth€. Orueymnopsl, ux kinaccuduxanus. [lenokepamuka. MunepanbHas Bata.
[Tonumeps! 1 mactMaccesl. Knaccudukanus noamMepos.
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23.

24.

25.
26.

217.
28.

29.
30.
31.

P

o

10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

OCHOBHBIC TIOHSITHSI 1 OCOOCHHOCTH BBICOKOMOJICKYJISIPHOTO CTPOCHUs monmuMepoB. Dopma
(cTpykTypa) MakpoMoOJIeKyJl — JIMHEWHas, JIeCTHUYHAsA, ceTyaTas (3aMKHyTas
POCTPAHCTBEHHAS ).

du3NUECKue COCTOSHUS MOJIMMEPOB — CTEKI000pa3HOe, BBICOKOAIACTHYHOE, BA3KOTEKyUEe.
Tepmomexannveckue kpuBble. [Ipupo/a BRICOKOH 371aCTUYHOCTH.

[TnacTMaccel: UX COCTaB, POJIb Pa3IMYHBIX KOMIIOHEHTOB. Kimaccudukanust mimactmace.
OCOOCHHOCTH CTPOSHHSI M CBOWCTB TEPMO- M PEAKTOILIACTOB. [IpuMEHEHHe IiactMacc B
Pa3IMYHBIX OTPACIISAX MPOMBIIUICHHOCTH. [loTMMepHBIE apMUPOBAHHBIC MATEPHAIIBI.
CHHTETHYECKHE KIICH U TePMETUKHU.

Pesmna xak monuMepHbld Marepuan. CocTaB pe3WHBI, HA3HAYCHHE PA3IUIHBIX
KOMITOHEHTOB. BiiusiHuE cepbl Ha CTPYKTYpY U CBOMCTBA PE3UHBI.

Opranudeckue JTaKOKPacCOYHbIC MAaTEPUAITHI.

Hanomarepuaibsl 1 HAHOTEXHOJIOTUH. BInsiHUE UCTIEPCHOCTH Ha CBOMCTBA BEILIECTBA.
KoncTrpykunonasle HaHOMaTepuainbl. OyHKIHOHATBHBIE HAHOMAaTepHambl. [IpuMeHeHne
HAaHOMATEPHAJIOB B MUKPOAJICKTPOHUKE.

Bomnpocsl k 3a4ery

Posib MaTepuanoB B COBPEMEHHOMN TEXHUKE.

Kparkuil uCTOpuYECKHil O4epK pa3BUTUS MATEPUATIOBEICHMUS.

Knaccugukaius marepuanoB 0 COCTaBYy, CTPYKType, CBOMCTBaM M 00JacTIM IPUMEHEHHUS.
3HaueHUE MaTEepHUAJIOBE/ICHUS B PELICHUM BaXHEHIINX TEXHUUYECKUX MPOOJIEM, CHUKEHUS
MaTEpUAIOEMKOCTH H3JIEIHM, TMOBBIIIEHUH I[POYHOCTH, HAAEKHOCTU M JIOJITOBEYHOCTH
MEXaHU3MOB U NMPUOOPOB.

OcHOBHBIE KOHCTPYKLIMOHHBIE MATEPHAJIbI — METAJIJIBI U CILIABBI.

XapakTep MeXaToMHOM cBs3u B Merauiax. CBolicTBa MeETaJUIOB, OINpeEesieMble
METAJITIMYECKUM TUIIOM CBSI3H.

Kpucrannnueckoe cTrpoeHne MeTauioB. THIBl KPUCTAIUIMYECKUX peieTok. OCHOBHBIE
HECOBEPIICHCTBA KPUCTAJUNINYECKOTO CTPOEHUS U UX BIMSHHE HAa CBOMCTBA METAJLIIOB.
OcHOBHbBIE CBEJIEHUSI O Ha3HAUYEHUU U CBOWCTBAX METAJJIOB U CIJIABOB, O TEXHOJIOTMU HMX

MOy YEHUSI.
OcCHOBHBIE BUJIbl KOHCTPYKOHWOHHBIX W CBIPBCBBIX, MCTAJUIMYCCKHUX W HEMETAIUIMYCCKUX
MaTepHaoB.

Knaccudukanuss merammoB. JKenezoyrinepoaucTeie CIUIaBbl — YYTYHBI W CTalH, WX

XapaKTepUCTHKa U (PU3UKO-XMMHUUYECKHE CBOMCTBA.

Knaccugukanus u cBoiicTBa yriaepoAUCThIX CTaJIeH.

JlernpoBanue craneil. BiusiHue nerupyromux 3J1€MEHTOB Ha CTPYKTYpPY M MEXaHUYECKHE
CBOMCTBA CTaJCH.

Koppo3uonHocroiikue u sxapocroiikue cranu. HepxaBeromue ctany ¥ UxX Kiaccuukarus.
[Tpupona KOpPpO3MOHHON CTOMKOCTH HEP)KaBEIOIIMX cTajei, o0jJacTu UX NPUMEHEHHS,
TepMUYecKas 00paboTKa.

Teepnpie cmnaBbl. Kiaccudukanust TBepApIX CIUIABOB M 00IIas XapaKTepUCTHUKA HX
CBOMCTB.

Martepuansl ¢ 0COOBIMI MAarHUTHBIMU CBOMCTBAMH.

MarHuTHblE CTaJIM M CIUIABbl, MX KJIacCU(pUKAIMsi. MarHUTOMITKME M MarHUTOTBEP/bIC
CTaJI U cruiaBbl. TpeOoBaHUs, MPEAbSBISIEMbIE K HUM.

Bbi6op MarHMTOMSATKMX M MAarHUTOTBEPABIX MAaTepHajoB Ui U3JENIU  pa3iIuyHOro
Ha3HA4YCHMS.

Hemarnutable cranmu u  uyryHsl. CruiaBel ¢ OCOOCHHOCTSMH — DJIEKTPUYECKOTO
CONPOTHUBIICHHUS.

ITpoBOoAHMKOBBIE MaTepHalbl, pPEOCTATHBIE CIUIABbI, CIUIaBbl JJIsl HAarpeBaTElbHbBIX
3JIEMEHTOB, UX COCTaB, CBOMCTBA U Han0oJIee paclpoOCTPaHEHHBIE MAPKH.
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20.

21.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.
32.

33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

[[BeTHBIE METAJUIBI U CILIABBI

Menp u e€ crutaBel. CBOMCTBa M MpUMEHEHUE TeXxHUYecKor Meau. CIiaBbl HA OCHOBE ME[IH.
JlaTyHu; u3MEHEHME HUX CTPYKTypbl M MEXaHMYECKMX CBOWCTB B 3aBUCUMOCTH OT
COJIep/KaHus IUHKA.

Knaccudukanus naTyHedl MO COCTaBy, CTPYKType U TEXHOJOTHYECKHM CBOMCTBAM.
MapxkupoBka natyHeld. CBONCTBa U IPUMEHEHHE JIaTyHEH pa3InYHbIX MAPOK.

Brnusinue conepskaHusi 0JioBa Ha CTPYKTYpY M CBOWCTBa 0JIOBAHHBIX OpoH3. Kitaccudukanms
OpoH3 1O TexHoJoruueckum cpoicTtBaM. CocraB, CBONCTBA M 00JIaCTU IPUMEHEHUS
OJIOBSHHBIX M O€30JIOBIHHBIX (QITIOMUHHMEBBIX, OEpPHIUIMEBBIX) OpoH3. MapkupoBka
00pabaTbIBaeMbIX JaBICHHEM U JIMTCHHBIX OPOH3.

CnnaBbl Ha OCHOBE AIIOMHUHMSI, Maruus U TuTana. O01as XxapakTepucTHKa.

CpoiictBa u mpuMeHeHHe amoMuHUSA. OCHOBBI TEOPUHM TEPMHUYECKOH OOpabOTKH
AITIOMUHHUEBBIX CILIaBOB. JIuTeitHble 1 1eopMUpyeMble CIIIaBBbI.

CnnaBbl, ynpoyHsieMble U HE YIPOYHsEMble TepMHUecKOil oOpabOoTkoil. JlypamtoMuH u
npyrue neopMupyeMble aTIOMUHUEBBIE CILIABBI, YIIPOUYHSIEMbIe TEPMUUECKONH 00pabOTKOM.
Wx cocraB, Tepmuueckas 00paboTka, 006J1acTi IPUMEHEHHUSI, MApKHPOBKa.

HaubGonee pacmpocTpaHeHHblEe Mapkud JAeOPMUPYEMBIX aATIOMHHHUEBBIX  CIIJIABOB,
YIPOUHSIEMBIX TEPMUUECKON 00paOOTKOM.

CunymMyH M JIpyrue JUTEHHbIC aTIOMUHUEBBIE CIUIaBbI: TpeboBaHus K HUM. [loBbiieHUE
CBOWCTB JINTEHHBIX AIFOMUHUEBBIX CIUIABOB ITyTEM MOIU(PHUIIMPOBAHUSI.

Kapormpounsie amomunueBbie cruiaBbl. CrieueHHble amomuHueBbie craBel (CAC, CAII).
[TpyMeHeHre alfOMIUHHUEBBIX CIJIABOB B MAILIMHO- U IPUOOPOCTPOECHUH.

Baxkneiiimue cruiaBel Ha OCHOBE MarHusi, UX MapKUpPOBKa, COCTaB, CBOMCTBA M 00JacTu
PUMEHEHHUS.

TuTan u ero cruiaBbl, X GU3NKO-MEXaHUYECKUE CBOMCTRA.

Marepuansl ¢ 0OCOOBIMH  JJIGKTPUUYECKMMHU CBOWCTBaMH. Marepuaiabl C  BBICOKOU
IIEKTPUYECKON TPOBOJUMOCTBIO.

[TonynpoBOAHMKOBBIE MaTEpPHUANbL. [[UANEKTPUKH.

[TopomkoBble Marepuasbl, HX CBOWCTBA, MNPEUMYIIECTBA M HEJOCTaTKH, CIIOCOObI
MOJTy4EHUS.

Hemerannuueckue Marepuaibl, UX KJacCU(pUKaIIUS.

Crexnoo0pa3Hble MaTepualbl, KEpAMHUKA U KOMITO3HTHI.

Cocras u crpoenue crekna. [IponssoacTso crexiia. @U3NKO-XUMUYECKUE CBOMCTBA CTEKIIA.
[TpuMmeHeHue cTeKka B IPOMBIIIIEHHOCTH.

Knaccugukanus xepamuku. Colpbe I MOTY4YEHUS KEpaMHUKU. TEXHOJOTHUS MOTy4eHUs
KEepaMHKHU.

Buasl u cTpyKTypa KepaMuKH.

CrekiiokepamuKa, CBOMCTBA M 00JIaCTH NPUMEHEHUS.

buoxepamuka u e€ npuMeHeHue.

Kepamnueckue komno3ntel. Cutamisl. MeTainnyeckne CTekIa.

Komnosuimonnsle  Matepuanbl, HX Kilaccudukauums u  cBoicTBa. KoMIOHEHTHI
KOMITO3UIIMOHHBIX MaTEpUajoB.

Kamennoe nuth€. OrHeynopsl, ux kinaccugukanus. [lenokepamuka. MunepanbHast Bara.
[Tormmeps! u TutactMaccesl. Kimaccudukanus moammepos.

OcCHOBHBIE TIOHATHS U OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTpOeHHUs noinumepoB. Dopma
(cTpyKTypa) MakKpoMOJIEKyJl — JIMHEWHas, JIeCTHWYHas, cerdaras (3aMKHyTas
POCTPaHCTBEHHAs).

Ou3nyecKue COCTOSHUS MOJIMMEPOB — CTEKJIO00PAa3HOE, BBICOKOIIACTUUHOE, BA3KOTEKYYEe.
TepMmomexannueckue kpussle. [Ipupoia BEICOKOH 371aCTUYHOCTH.

[TnacTMaccel: UX COCTaB, poJib pa3IMYHbIX KOMIOHEHTOB. Kiaccudukanus niaactmace.
OCOOEHHOCTH CTPOEHHSI M CBOMCTB TEPMO- U peakToIuiacToB. llpuMeHeHue miactmacc B
Pa3IMYHBIX OTPACIAX NPOMBILIIEHHOCTH. [lomMepHbIe apMUpOBaHHBIE MATEPUATIBL.
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50. CuHTeTHYeCKHuE KJIEU U TEPMETUKH.

51. Pesuna kak mnoaumepHblii Marepuan. CocTaB pEe3UHbl, Ha3HAUYEHUE PA3IMYHBIX

KOMIIOHEHTOB. BiiusiHe cepbl Ha CTPYKTYpY U CBOMCTBA PE3UHBI.
52. OpraHuueckue JaKOKpAaCOYHBIE MAaTePUAIIBI.

53. Hanomatepuaiibl 1 HAHOTEXHOJIOTUU. BiinsHue TUCIEpCHOCTH Ha CBOMCTBA BEIIECTBA.
54. KoHcTpyKIMOHHBIE HaHOMaTepualibl. yHKIIMOHAIBHBIE HAaHOMaTepuaibl. [Ipumenenne

HaHOMATCPHUAJIIOB B MUKPOJJICKTPOHUKE.

<DopMa IIPOBECACHM 3a4€Ta: CMCIIaHHAasA — IIMCbMECHHAasA U yCTHasl.

OueHuBaHue 0TBETA CTYy/JE€HTA HA 3a4yeTe

Xapakmepucmulca omeema

Ouenka

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET HA IIOCTABICHHBIM BOIPOC, IOKa3aHA
COBOKYITHOCTb OCO3HAHHBIX 3HaHUN 00 O0OBEKTe, MPOSABISIOMIANACST B
CBOOO/JIHOM OIEPUPOBAHUH MOHATUSIMHU, YMEHUU BbIACIUThH CYLIECTBEHHbIE
U HECYUIECTBEHHBIE €r0 IPU3HAKH, NPUYMHHO-CIECICTBEHHBIE CBS3H.
3Hanne 00 00BEKTE JEMOHCTPHUPYETCsS Ha (POHE MOHUMAHUS €ro B CHCTEME
JAHHOM HAayKu M MEXIUCLMIUIMHAPHBIX cBs3eil. OTBeT hopMynupyercs B
TEPMHUHAX HAyKH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM, JIOTUYEH, T0OKA3aTENIEH,
JEMOHCTPUPYET aBTOPCKYIO ITO3ULIUIO CTYIEHTA.

3auTeHo

JlaH MOJHBIM, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, IIOKA3aHO
YMEHHME BBIJCINTh CYIIECTBEHHBIE W HECYIECTBEHHBIC IPU3HAKH,
MIPUYMHHO-CJIEICTBEHHbIE CBS3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUYEH,
U3JI0KEH B TepMUHaX Hayku. OJTHaKO JOMYIIEHbl HE3HAYUTEIbHbIE OIINOKH
WM HEJOYETHl, HCIPABICHHBIE CTYJEHTOM C IIOMOIIBIO «HABOMISIIHAX»
BOIIPOCOB IIPENOAABATEINS.

3auTeHo

Jlan TOJNHBIA, HO HENOCTATOYHO IIOCJIECAOBATEIBHBIA  OTBET HA
IIOCTaBJIEHHBIM BOIPOC, HO IIPpU O3TOM I[I0KAa3aHO YMEHHUE BBIJCINUTH
CYILLIECTBEHHBIE U HECYIECTBEHHBIC NPU3HAKA U IIPUYUHHO-CIICICTBCHHBIC
cBsa3u. OTBET JIOTMYEH M U3JIOKEH B TEpMUHAX HaykKu. MoryT ObITh
JOMYIIEHbI OIIMOKU B ONPEEICHUH OCHOBHBIX MOHATHH, KOTOPBIE CTYAEHT
3aTpyIHSAETCS UCHPABUTh CaMOCTOSITeNIbHO. PeueBoe odopmienue tpedyer
IIONPABOK, KOPPEKIMH.

3auTeHo

JlaH HENoJHBIA OTBET, JIOTMKA W MOCIIEIOBATEIBHOCTD U3JIOKEHUSI UMEIOT
CYILIECTBEHHbIE  HapymieHus. JlomymieHsl rpyOble  OMMOKH  TpU
ONpPEACIICHUN CYIIHOCTH pACKPHIBAEMbBIX ITOHATHUH, TEOPUH, SBJICHUMH,
BCIICICTBUE  HENOHUMAHUSA  CTYJEHTOM  MX  CYLIECTBEHHBIX U
HECYILECTBEHHBIX MPU3HAKOB U CBS3€il. B O0TBETE€ OTCYTCTBYIOT BBIBOBI.
YMeHue pacKpbITh KOHKPETHBIE MPOSBIEHUS OOOOIIEHHBIX 3HAHUN HE
MoKa3aHo. J|OMOJHUTENbHBIE U YTOYHSIOIIME BOMPOCH! MPENOIaBaTeNsl HE
MPUBOJAT K KOPPEKLUHUH OTBETA CTYAEHTAa HE TOJIBKO Ha IOCTABJIEHHBIN
BOIIPOC, HO M Ha Jpyrue BOMPOCH NUCIMIUIUHBI. PedeBoe odopmiieHue
TpeOyeT MONPaBOK, KOPPEKIIUH.

He 3auTteHno

23




IToxa3zarenu u KPUTEPHUHA OLICHUBAHUA KOMHETCHHHﬁ Ha Pa3/IMIHBIX Tallax ux
q)OpMHPOBaHI/Iﬂ, OIMTMCAHHUEC KA OLICHUBAHUA

YpoBenb chOpMUPOBAHHOCTH KOMIIETEHIUH

«MUHHUMAJbHBII
YPOBEHb
He IOCTUTHYT»
Onenka
«HE 3aYTEHO»

«MuHUMAJTbLHBIA
YPOBEHb»
Ouenka
«324YTEHO»

«Cpennuii ypoBeHb»
Onenka
«324TEHO»

«BbICOKMI YPOBEHb»
Onenka
«32YTEHO»

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenuuu

cchopmuposanbl. chopmuposativi. chopmuposanoi. chopmuposativl.
3HaHuA oTCyTCTBYIOT, | ChopMupoBaHsl 3HaHuA oOmmpHbIe, | 3HaHUS TBEpJbIE,
yMEHHsI W HaBBIKH He | 0a30BbIC CTPYKTYpBI | CUCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hopMHPOBaHHI. 3HaHUM. Ymenus HOCSIT | BCECTOPOHHUE.
YmMmenust pparmeHTapHBI | peNpOLyKTHBHBIN YMeHns YCIIELIHO
u HOCST | Xapakrep, MIPUMEHSIOTCA K
PENpPOIYKTUBHBIN MPUMEHSIOTCS K | pELIECHUIO KaK THIIOBBIX,
Xapakrep. pEILIeHUI0 TUTIOBBIX | TAK WM HECTaHJAPTHBIX
HemoHcTpupyercs 3a7laHuM. TBOPUYECKUX 3aJlaHUM.
HU3KUN ypoBeHb | JleMOoHcTpupyeTcst JeMoHcTpupyertcs
CaMOCTOATEIbHOCTH JIOCTaTOYHBI YPOBEHB | BBICOKUI
MIPaKTHYECKOTO HAaBhIKA. | CAMOCTOSTENbHOCTH YPOBEHBCAMOCTOSATEIbH
YCTOMYHBOTO oCTH, BBICOKAs
MPaKTUYECKOTO aJanTUBHOCTb
HaBBIKA. MIPAKTHUYECKOTO HAaBbIKA
Onucanue KpUTEpHeB OLeHUBAHUA
OO0yyaroruiics OO0yuaromuiics OO0yuarormiics OO0yuarommiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYUIECTBEHHBIC MpPOOENHI | - 3HAHUA | - 3HAHUE U TOHUMaHHE | - rIyOoKue,
B 3HaHUAX  Y4eOHOTO | TEOPETHIECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
MaTepuana; MaTtepuana; KOHTPOJINPYEMOTO apryMeHTHUPOBaHHbBIE
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHl HA | 00beMa NPOTPAaMMHOTO | 3HAHHWS MPOTPAMMHOTO
MPUHLIUITHAIEHBIE OIIMOKH | OCHOBHBIC BOIIPOCHI, | MaTepuaia; Marepuana;
MpH OTBET€ HA OCHOBHEIE | OIMMOKM B OTBETE, | -  TBEpAble  3HAHUS | - IIOJIHOE ITOHUMAaHHE
BOTIPOCHI, OTCYTCTBYET | HEZOCTATOYHOE TEOPETHUECKOTO CYIIHOCTH u
3HaHWE W  [OHHMMAaHHE | IOHUMAHUE CYUIHOCTH | MaTepuaia. B3aUMOCBSI3U
OCHOBHBIX  TOHATHHA W | U3JIaraeMbIX BOIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
KaTeropuii; - HEyBepeHHbIE U | YCTaHaBINBATh U | IPOIIECCOB M SBIIEHUIA,
-HETIOHNMAaHWE CYIIHOCTH | HETOYHbIE OTBETHl Ha | OOBSICHATH CBSI3b | TOUHOE 3HaHUE
JIOTIOTHUTEIBHBIX JOTIOTHUTENbHbBIE MpPakTUKKM U TEOPUHU, | OCHOBHBIX TIOHATUH B
BOIIPOCOB B paMKax | BOIIPOCHI; BBISIBIISITH pamMKax 00CyXIaeMbIX
3a/1aHuil; - HEJ0CTAaTOYHOE | MPOTUBOPEYHS, 3a/laHui;
- OTCYTCTBHE  yMEHHS | BIaJCHHE JIMTEPATypoH, | MpoOIeMbl u| - CIOCOOHOCTD
BBIMIOJIHATh PAKTUYECKUE | PEKOMEHIOBAHHON TEeHJICHIIUU PA3BUTUS; YCTaHABIIUBAThH u
3a/1aHus, [IPOrpaMMOi - MIpaBUJIbHBIE U | OOBSACHSITH CBSI3b
MpeTyCMOTPEHHBIE TUCTIUTITAHBL; KOHKPETHEIE, 0e3 | MpaKkTUKH U TEOPHH;
MpPOrpaMMOi JUCIUIUINHEL, | - yMeHHe 0e3 TpyObIX | TpyObIx omuOoK, | - JIOTUYECKU
- OTCYTCTBHE TOTOBHOCTH | OUIHOOK pemars | OTBETHI Ha | TocjenoBaTeNlbHbIe,
(crmocobHOCTH) K | IpaKTUYECKUE 3aJaHus, | TTOCTABJIICHHEBIE coepKaTelbHbIE,
JUCKYCCHM ¥ HH3KYIO | KOTOpBIE CJeyeT | BONPOCHI; KOHKpETHBIE u
CTETNEHb KOHTAKTHOCTH. BBITIOJTHUTb. - yMEHHE  pelaTh | UCUEPIBbIBAIOLINE
MPaKTUYECKHUE 3a/laHUs, | OTBETHl HA BCE 3aJaHUs,
KOTOpBIE CIENyeT | a TaKXKe
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BBITIOJIHUTD, JOITIOJIHUTCIIBHBIC

PacCKpBITHH  OTJENBHBIX
MIOJIOXKEHUH  BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETaxX.

- BJIaJICHUEC OCHOBHOH BOIIPOCHI 3K3aME€HAaTOopa,

JHUTEPaTypoH, - yMeHHE  pemartb
PEKOMEHIOBaHHOM NPaKTHYCCKUE 33aHHS;
MIPOTPaMMOM - CcBOOOTHOE
JUCIIATUTAHBL; WCTIOJIb30BaHKe B
- HaMuue cOOCTBEHHOM | OTBETaX Ha BOMPOCHI
000cHOBaHHOU MaTepHajoB

MO3HITUH o | peKOMEHIOBaHHON
00Ccy)1aeMBIM OCHOBHO# u
BOIIPOCaM. JTOTIOJTHUTETbHOM
Bo3MoxHbI JIUTEPATYPBL
HE3HAYUTEITHHBIC

OTOBOPKH 1%

HETOYHOCTH B

9. YueOHo-MeTOAMYeCcKOe M HH(OPMALIMOHHOE O00ecniedeHre TUCIHIIHHbI
Jlureparypa
@) OCHOBHAA Tumepamypa:

CyBopoB, 3. B. MarepuanoBesenue: MeTOJbl MCCIEIOBAHUS CTPYKTypbl M COCTaBa
MaTepuaioB: yueOHoe mocodue st By3oB / 3. B. CyBopoB. — 2-¢ u3n., nepepad. u 1om. —
Mocksa: U3narensctBo HOpaiit, 2021. — 180 c. — (Briciee oOpazosanue). — ISBN 978-
5-534-06011-9. —  Teker: onextponuei //  OBC  WOpaiit  [caiit]. —
URL: https://urait.ru/bcode/468284

Pxesckas, C.B. Marepuanosenenue: yueOHuk st By3oB / C.B. PxeBckas. — 4-e usn.,
nepepab. u gpon. — Mocksa: Jloroc, 2006. — 424 c.: wun.,tabn., cxem. — (Hoas
VYuuBepcurerckass ~ bubnmuorexka). —  Pexum  gocTtyma: 1o HOANUCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=89943 — ISBN 5-98704-149-X. —
TekceT: 2eKTPOHHBIN.

Counnues, 0.I1. MarepuanoBenenue: npumenenue u Boioop marepuasnos / FO.I1. Connies,
E.N. bopzenko, C.A. Bonorxkanuna. — Cankr-IletepOypr: Xummszgar, 2020. — 200 c.: wr. —
Pexum noctyna: mo moamnucke.

— URL:https://biblioclub.ru/index.php?page=book&id=102722 . — ISBN 978-5-9388-361-5.
— Tekcr: 2neKTPOHHBIH.

OU3NKO-XMMUYECKHE  OCHOBBI  CO3JAaHWS  aKTHBHBIX  MaTepHajoB:  y4eOHHWK  /
M.®. KynpusinoB, }0.B. Kabupos, A.I'.Pynckas wu gp.; HOxusii ¢denepanbublii
yHuBepcuteT. — PoctoB-Ha-Jlony: HOxubiil denepanbubiii yausepcurer, 2011. — 278 c. —
Pexum JIOCTyMa: o MIOJIITUCKE.

URL: https://biblioclub.ru/index.php?page=book&id=241105 — ISBN 978-5-9275-0847- 1
— Teker: neKTPOHHBIH.

Hanorexnomorun wu crnenwaibHble Marepuanbl: ydeObHoe mocobme / FO.II. Connies,
E.N. Ilpsxun, C.A. Bonorxanuna, A.Il IlerkoBa ; mox pen. FO.II. ConnneBa. — CaHKT-
[TerepOypr: Xummsgar, 2020. — 336 c.: win. — Pexum pgoctyma: Mo TOIIMUCKE. —
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URL.: https://biblioclub.ru/index.php?page=book&id=98343 — bubmuorp.: c. 313-315. —
ISBN 978-5-93808-346-3. — TekcT: JIeKTPOHHBIN.

0) OononHumenvHan 1umepamypa

6. MarepuanoBeqcHHEe W TEXHOJIOTUS MarepuaioB B 2 4. Yacte 1: yueOHHK s By30B/
I'. I1. ®etucor [u ap.]; mox pemaknuen I'. I1. derucosa. — 8-¢ u3x., nepepad. U jgom. —
Mocksa: M3parensctBo FOpaiit, 2020. — 406 c. — (bakamaBp. AkameMudeckuii Kypc). —
ISBN 978-5-534-14075-0. — Texkct: onektponnbii // DObC [Opaiir [caiiT]. —
URL: https://urait.ru/bcode/467545

7. MarepuanoBeieHHe M TEXHOJOrus marepuaioB B 2 4. Yacte 2 : y4eOHHMK i By30B /
I'. IT1. ®erucos [u ap.]; orBercTBeHHBIA pemakTop I. 1. detrcoB. — 8-¢ uzn., nepepad. u
non. — Mocka: M3ngatensctBo FOpaiit, 2020. — 410 c. — (bakanaBp. AxaaeMU4YeCKHid
kypc). — ISBN 978-5-534-12890-1. — Texkcr: snextponnsiii // DBC HOpaiitr [caiit]. —
URL: https://urait.ru/bcode/467546

8. Tapmmn, A.Il. MarepuanoBenenue. TexHuueckass KepaMHKa B MAIIMHOCTPOCHHH :
yueOHuK it By30B / A. Il. INapmmn. — 2-e usn., ucnp. u non. — Mocksa : M3naTenbcTBo
FOpaiit, 2020. — 296 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01484-6. — Tekcr
: anektpoHHbIi // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/451808

9. Taszenayp, E.I. Metonsl uccienoBanus marepuayioB: yueOHoe mocodue / E.I'. 'azenayp,

JI.B. Ky3pmuna, B.M. Kpamennnun. — KemepoBo: KemepoBckuii rocyaapCcTBEeHHbIH
yHuBepcurer, 2013. — 336 c¢. — Pexum goctyma: 1o  MOOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=232447 (nara oOparleHus:

18.01.2021). — ISBN 978-5-8353-1578-9. — TekcT : 311€KTPOHHBIIA.

8) coepemennble npogheccuonanvhvle 6a3vl OAHHLIX, UHGOPMAYUOHHBIE CHPAGOUHBLE
cucmemul, I1IeKMPOHHbBLE 00PA306amMeENbHbBLE PECYPChL

ObecrieyeH  J1OCTYIl K  COBPEMEHHBIM  NpodecCHOHalIbHBIM  0a3aM  JIaHHBIX,
UH(POPMALIMOHHBIM CIIPABOYHBIM M IIOMCKOBBIM cHUCTeMaM (TpeOyeTcs perucTpanus B
oubmmorexke COI'Y):

1. DOnextponHas Oubnmoreka nuccepraunn u asTopedeparoB PI'b  (OBJ PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).

3. DBC «Hayunast anekrponHas oubnuoreka eLibrary.ruy (http://elibrary.ru.)

4. VYwuuepcanpbHas 0a3 ganneix East View  (https://dlib.eastview.com). Jlorus:
Khetagurov; [Tapons: Khetagurov
5. OBC «KoncynbranT cryaeHTay. http://www.studentlibrary.ru

6. OBC «lOpaiit» - oOpazoBarenpHas cpesia, BKIFOYAIONIasi BUPTYAIbHBIA YATAIBHBIN 34
y4eOHUKOB U y4eOHBIX MOCOOMH OT aBTOPOB M3 BeAyHIMX By30B Poccum mo Bcem
HaTpaBJICHUAM U crieraabHocTsIM (WWWw.biblio-online.ru)

Nudopmarmonno-npasooii nopran «I"apant» (http://www.garant.ru/).

8. CnpaBouynas mnpaBoBas cuctemMa Koucymerant Ilmoc (http://www.consultant.ru/).

~
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CocTaB JIMIEH3MOHHOTO ¥ CBOOOIHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOT0
odecrneveHusl, B TOM YHCJIE 0T€YeCTBEHHOI0 IPON3BOICTBA

Ne HaumeHnoBanue Ne norosopa (JiuueH3us) Ctpana
n/n NPOU3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) or 04.2016 .
2 Windows 10 Pro for Ne 4100072800 Microsoft Products CIIA
' Workstations (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) or 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) or 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
12 Cucrema tectipoBanus Sunrav | Ne468 ot 03.12.2013 UII Cynratynux Poccus
" | WEB Class P.T.(6eccpouno)
ITporpammuoe obecnieuenue 1C: | Ne C/I/108 ot 29.08.2017 r. Poccus
13 [Ipennpusrue. byxranrepckuit | (MakcumyM-codt) 6eccpodno
" | Yuer. TunoBast KoHpUTypanus
8 ceTeBas Bepcusi
CucreMa KOMITBbIOTEPHOI Jnnensus FSF/Debian (Ceo6oxuoe
14. | Bepctku MikTex MporpaMMHOe 00ecTIeueHHE)
(OeccpouHo)
15. | Kasperksy Endpoint Security o 22.01.2024 r. Poccust
IIporpamMmHoe obecnieuenue aisi | CBoOOIHOE IPOrpaMMHOE CIIA
16. | pPelaKTHPOBAaHUS XUMUYECKUX obecrieueHne(6eccpoIHO)
dopmy Isis Draw
Cucrema Moucka TEeKCTOBBIX Ne 6262 o1 09.01.2023 1. Poccus
17. | 3aumcTBOBaHMii «AHTHILTarKaT. | (HeWcrButeneH mo 31.12.2023 r.) ¢
BY3» OAO «AnTu-Ilnaruaty
[Iporpammuoe obecrieuenue 1C: | NeKII /108 ot 29.08.2017 r. ¢ OO0 Poccus
18. | Ipeanpustre 8.3 Yupasnenne | «Makcumym»(6ecCpodHO)
TOProBJIei
[Iporpammuoe obecrieuenue 1C: | NeCJI./ Ne126., 01.07.2020 r. Poccus
19. | sapmuara u KaJapsl roc. «MAKCUMYM-CODT» GeccpodHO
yupexaeHus 8
20 [porpammuoe obecrieuenue 1C: | NeCJI/76 01.03.2017 r. «MakcuMyM- Poccus
" | Oromxer cod1» (beccpodHo)
ABTOMaTu3upoBaHHasa cucreMa | CBHUIETENBCTBO O TOCYIAPCTBEHHOM cory
21 «Ymupasnenue —/lexkanat bPC» perucrpanny nporpaMmsl st OBM

Ne2015611830 ot 06.02.2015 .
(6beccpouHo)
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IIporpamma ans OBM «bank Pazpabotka COI'Y CBuueTenbpCcTBO 0 cory
0o | BOTIPOCOB /TSl KOHTPOIIS rOCyIapCTBEHHOM PEerucTpanuy
" | 3HaHHI» nporpammsl 1iig OBM Ne2015611829
ot 06.02.2015 r. (beccpoyHo)
23 ITnansr Ne8867, or 09.01.2023 1. (09.01.2023 Poccus
' r. 10 31.12.2023 r.) OO0 JIMMMUC
VSDESK Ne 210406/01 ot 06.04.2021 r. UIT Poccus
24, N,A. CepreeBuu
Tex. mox. 07.04.2022 .
25. | «lamakTuka» ot 14.03.2022 . (mpuMepHas gaTa) Poccus
DIRECTUM RX - Cucrema | OOO I'anaktuka UT porosop Ne Poccus
26. | 2ICKTPOHHOIO 120320/1/A ot 14.03.2022 .
' JIOKYMEHT0000pOTa (mpumepHast ata)
Yenyru cszu (moctyn k cetu | OOO Ankxom Ne AL-0044 ot Poccus
27. | pareprer) 01.02.2022 r.-31.12.2022 1.
MOODLE Becrnarnoe poccuiickoe CIIA
28. (6ecrutaTHOE
poccuiickoe)
29 «l"anmaxktuxa PY3» Jlunensust 6eccpounas Poccus
' Tex. conpoBoxaenne ot 14.03.2022 1.
30 JIn4Hblil KabuHET aObuTypueHTa | JluneHsus GeccpodHast Poccus
' Tex. conpoBoxaenue ot 14.03.2022 r.
31 JInyHbBIi KaOuHeT Jlunensust 6eccpounas Poccus
" | CTyIeHTa/CoTpyJHHUKA Tex. conpoBoxaenne ot 14.03.2022 1.
DnexkTpoHHas 6ubIHoTeKa https://dvs.rsl.ru Poccus
32. | mucceprauuu u aBTopedepatoB | TpeOyercs peructparus B OUOIHOTEKE
PI'b (OB/1 PI'B) cory
OBC «YHuBepCHTETCKAS https://biblioclub.ru Poccust
33. | 6ubmmorexa ONLINE» Tpebyercst peructpaiiyst B GUOIHOTEKE
cory
OBbC «Hayunas oanextponnas | http:/elibrary.ru. Poccus
34 | Oubnuoreka eLibrary.ru» TpeOyercst peructparusi B OMOIMOTEKE
cory
YHuBepcanbHas 0aza JaHHBIX https://dlib.eastview.com CIIIA
35. | East View
OBbC «KoHcynbTaHT CTyeHTa» http://www.studentlibrary.ru Poccus
Crynendeckast 3J1€KTpPOHHAsS TpeOyercst peructpariusi B OMOIHOTEKE
OoubnmoTeka o MeuIMHCKOMY | COT'Y
36. | u hpapmareBTHUECKOMY
00pa3oBaHmIo, a TAKXKE IO
€CTECTBEHHBIM M TOYHBIM
HayKaM B IICJIOM.
3BC «Opaiity - www.biblio-online.ru Poccus
oOpa3oBarenbHas cpena, TpeOyercst peructpaiiusi B OMOIHOTEKE
BKJIFOUAIOIAsi BUPTYaJIbHBIN cory
YUTATBHBIHA 321 Y4eOHUKOB U
37. y4eOHBIX TOCOOUH OT aBTOPOB
U3 Beymux By30B Poccun 1o
BCEM HAIPABJICHUSAM U
CHENUATLHOCTSIM
38, | K3l (momeH Ha sTHIEKCE) OecrmaTHOE Poccus

28


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

39. | Pycl'apx OecruiaTHOE Poccus

10. MaTtepuajbHO-TEXHHYECKOE OCHAIIEHUE TUCUUIINHBI

[IpoBenenne AMCHUIIMHBI ~ 00ECIIEYEHO BCEM  HEOOXOIHMMBIM:  J1a0OpaTOPHBIM
obopynoBaHueM, NpuOOpamMH, MaTepHallaMd, OIEPATHBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALMOHHBIM CIPABOYHBIM M IIOMCKOBBIM CUCTEMAaM.

YHuBepcHuTeT 00eCreurnBaeT BO3MOKHOCTh CBOOOHOTO UCTIONB30BaHUSI KOMITBIOTEPHBIX
TexHoJOoruil. Bce KOoMITbIOTEpHBIE KJIACChl YHUBEPCUTETa OOBEAMHEHBI B JIOKAJIbHYIO CETh, CO
BCEX Y4eOHBIX KOMIIBIOTEPOB UMEETCSI BBIXO] B IHTEepHET.

ObecnieunBaeTcs 1OCTYI K MHGOPMAIIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTATbHBIX
3aJIaX K CIPAaBOYHON M HAyYHOU JIMTEPAType, K MEPUOJMUYECKUM HM3JaHUSIM B COOTBETCTBHH C
HalpaBlieHUEM  TOATOTOBKUA. KoMIbpIOTephl  OCHAIIEHBl  HEOOXOIUMBIM  KOMILIEKTOM
JULEH3UOHHOIO IIPOrPaMMHOT0 00€CTIEUEHHUSI.

CBeIleHI/IH 0 HAJINYUH OGOPYI[OBaHHLIX y‘-leﬁl—lle KaﬁI/IHeTOB, B TOM 4YHUCJIE
HpPlCIIOCOﬁJIEHHLIX AJIA HCITOJBb30BAHMA HHBAJIUAAMU U JIMINAMHU C OI'PAHUYCHHBIMH
BO3MOKHOCTSIMM 3/10POBbA

YueOHble ayIMTOPHUH JIsl IPOBeeHUS 3AHATHI JTeKIIMOHHOI0 THIIA:
NPENOIaBaTEIBCKUI CTOJI, CTYJI, CTOJBI M CTYJIbS JUTS O0YYaIOIIMXCsl, KIIACCHAs T0CKa.

O0OopynoBanme: [lepcoHabHBI ~ KOMIIBIOTEp B  KOMIUIEKTE C  [POrpaMMHBIM
o0ecrieyeHneM, BBIXOJIOM B CeTh VHTEpHET M JOCTYNOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarensHyto cpeay COI'Y. Ipoexkrop Epson EB-735Fi - koMIuiekT mocTaBku (KperjieHHe
U IpoeKTopa, mHyp nutanus) — 1mr. Hoyroyk 000 "AUCUAJITEXHO" — 1mr.

IMporpammuoe obecneuenne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanust Sunrav WEB Class, Cucrema xommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, [IporpamMHoe obecriedeHre Ui peAakTHPOBaHUS XUMHYECKUX (opmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHMM «AunTuriaruat.BY3y», Ilporpamma s
OBM «bank BompocoB s KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctyn k cetu
uatepraer), MOODLE, Jluunelii kabuner cryaenrta/corpymnuka, KOII (moMmeH Ha sHIEKce),
Pyclapna, ViPNet.

JlaGopaTopusi aHATUTHYECKOH XUMHHU M (PU3UKO-XUMHYECKHUX METOI0B AHAJIN3A JIJIs
IIPOBEJCHUS 3aHATUI CEMUHAPCKOTO THIA, 1a00paTOPHBIX 3aHATUMN, KypCOBOTO MPOEKTUPOBAHUS
(BBINIOJIHEHUSI KYPCOBBIX paboOT), TPYIIOBBIX M HMHIUBUIYaJIbHBIX KOHCYJIbTAllMi, a Takke
CaMOCTOSITENIbHOM paboThl O0y4aromMXcs: MPENno/aBaTelNbCKUM CTOJ, CTYJ, JlabopaTOpHbIE
CTOJIBI U CTYJIbsI U 00y4aromuxcs, KjJaccHas 1ocKa.

OO0opyaoBanme: MyJbTUMEIUWHBIN KOMIUIEKC (MIPOEKTOP, SKPaH, KOMITBIOTEP, KOJIOHKH)
C TIpPOrpaMMHBIM oOOecreueHHeM, BBIXOJIOM B ceTh VHTEpHET M JOCTYIIOM B D3JIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenpHy0 cpeny COI'Y.

IIporpammuoe o6ecnieuenue: Windows 7 Professional; Office Standard 2016; Cucrema
komnbiorepHoit Bepctku  MikTex; Kasperksy Endpoint Security; Cucrema TecTupoBaHUS
Sunrav WEB Class; [IporpammHoe obecriedenne ajisi peIakTHpOBaHUsI XUMHUYECKUX (opmy Isis
Draw; Cucrema moumcka TEKCTOBBIX 3auMCTBOBaHMI «AHTUIUIaruat.BY3y»; Ilporpamma mis
OBM «bank BompocoB st koHTposs 3HaHui»; VSDESK; Venyru cBs3u (moctynm K ceTu
untepHeT); MOODLE; JInuyHbiil KaOMHET CTyAEHTa/COTPYTHUKA.

JlabopaTopHoe oGopynoBanme: pH-merp-mmmuBonsT™MeTp PH-150MU — 2 .
AxBaguctuiuiatop J13-25- 1 wt. bans Boasnas asyxmectHas UT-4302E ULAB- 1 mr. Bech
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anamutudeckue SHINKO HT 84RCE c¢ moepkoii — lmr. Becet EK6000i- 1 mT. Becs
nabopatopusie CAS MW-120 - 1 mr. Becol nabopatopusie snekrpoHHsile BM5101- 1 mt.
Y4ebHo-nmabopaTopHbIil KoMIuieke "duzndueckas u koutouaHas xumus'"- 1 mr. oromerp KOK-
3-01-1 mr. IIkad cymmnpabii (801, kamepa u3 Hepxk.crtamw, auamaszon 50-200 C)- 1 mr.
entpudyra Tagler HacTonpHas 1abopaTopHas MeauIUHCKas o TY — mt. Beckl anekTpoHHBIC
MW-300 r-1 mr. Monomep WM-510 (cranmaprabiif)-2mt. Konnykromep Dxcnepr 002-2-6H- 1
mT. HarpeBatenpnas tumra ES-H3040-1 mT. Ileus MydenbHas siaekTpokaMepHas
3yboTexnuueckas s HarpeBa autedHbIx popm DKIIC-10- 1 mt. [onspumerp xpyrosoii CM-
3-1 mt. Pedpakromerp MPD-45462M c nojaceTkoi u gor. mkanoii-1 mr. CrekrpodoTomMeTp
I13-5300BU- 1 mr. Memanka marautHas ¢ noporpesom 11D 6110- 2 mr. Konaykromerp
MAPK-603/1 — 1 .

JlaGopaTtopusi ®U3MKO-XMMHYECKHMX METOJO0B aHAJIM3a U1 NPOBEACHUS HAYYHO-
HCCJIEIOBATENILCKOM  paboThl, KypCOBOTO  IPOEKTHUPOBAHMS, BBIIOJHEHHUS  BBITYCKHBIX
KB (DUKAITMOHHBIX pabor, IPYTIIOBBIX " WHWBUTYTbHBIX KOHCYJIbTAIIHIA:
MPenoAaBaTeNbCKUIA CTOJI, CTYJI, Ta0OPATOPHBIE CTOJIBI U CTYJIbS AJi 00y4atOIIUXCsl.

Oo0opynoBanme: IlepcoHanbHBIE KOMIBIOTED B KOMIUIEKTE C [POrPaMMHBIM
oOecrieueHreM, BBIXOJIOM B ceThb VHTEpHET W JOCTYNOM B 3JIEKTPOHHYIO HH(OPMAIOHHO-
obpazoBarenbhyto cpexy COI'Y -2 mr.

IMporpammuoe odoecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, ITporpammuoe obecrieueHne il peIaKTUPOBaHUs XUMUYeCKUX Gopmya ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUU «AHTHIUIaruat.BY3», [Iporpamma mis
OBM «bank BompocoB ansi koHTposs 3Hanui», VSDESK, Vcnyru cBssm (moctym k cetu
untepraer), MOODLE, Jluuneiii kabuner cryaeHrta/cotpyanuka, KOII (momeH Ha siHIEKce),
Pycl'apa, ViPNet.

JlabopaTtopHoe oGopynoBanmue: IlputouHO-BBITSDKHAas  ycTaHoBKa  (30HT U3
ormakoBaHHOW crtamu 2000*600*400-2 croma). Anamuzatop "dmwoopar -02-2M"- 1 .
ATtomHO-Ab6copOunonHsiii ciekrpomerp MI'A-1000 ¢ aBrocemmiepom- 1 mrt. @otomerp KOK-
3-01- 1 mr. [Tnamennsiii potomerp PIIA-2-01 30M3- 1 mt. Cnekroporomerp I13-5400Y D- 1
mt. Memanka MmarautHas ¢ nogorpesom I19 6110- 2 mT.

JlabopaTopusi XMMHM OKPY’/KAlOWIell cpeabl M JKOJOrHYecKOoi 0e30IMacHOCTH Ui
IIPOBEJICHUS 3aHATUI CEMMHAPCKOTO THUIA, Ja0OPATOPHBIX 3aHITUH, KypCOBOTO MPOEKTUPOBAHUS
(BBINIOJIHEHUSI KYPCOBBIX paboOT), TPYIIOBBIX M HMHIUBUAYaJTbHBIX KOHCYJIbTAllMi, a Takke
CaMOCTOSITENIbHOM pabOThl 00yYAIOIIKXCS: MPENOoAaBaTeIbCKU CTOMN, CTYJ, CTOJIBI U CTYJIbs JUIS
o0yyaroImuxcs, J1adopaTopHbIe CTOJBI, KJIAaCCHAs AOCKA.

OO0opynoBanme: MyJbTUMEIUWHBIN KOMIUIEKC (IIPOEKTOP, SKPAaH, KOMIIBIOTEP, KOJIOHKH)
C NIpPOrpaMMHBIM OOecreueHHeM, BBIXOJIOM B ceTh VHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenpHy0 cpeny COI'Y.

IMporpammuoe obecneuenne: \Windows 7 Professional; Office Standard 2016; Crucrema
komnbiorepHoit Bepctku  MikTex; Kasperksy Endpoint Security; Cucrema TecTpoBaHUS
Sunrav WEB Class; [IporpammHoe o6ecriedenne Al peIakTHpOBaHUsI XUMHUYECKUX (opmy Isis
Draw; Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHMU «AHTuIuiarnat.BY3y»; Ilporpamma s
OBM «bank BompocoB st koHTposs 3HaHui»; VSDESK; Venyru cBssu (moctynm K ceTu
untepHer); MOODLE; JInyHblii KaOMHET CTyAEHTA/COTPYTHUKA.

JlabopaTopHoe ooopynoBanue: [llkad cymunpasii SNOL 67/350 LN — 1 mt. MoHOMEp
N-510 (cranpmaptueni)- 1 mr. Konmyktomerp mnopratuBHeiidi OHAUS ST300C-1  mt.
Pedpaxromerp UPD-454b2M c moxacetkoit u gom.mkanon-1 mr. pH-merp 150 MU- 1 .
Mermanka MarauTHas ¢ nogorpesom I13 6110- 2 mr. bans Bonsnas nyxmectHas UT-4302E
ULAB-1 mT. VYueOHO-mabopaTOpHBIA KOMIUIEKC "DKOJIOTHYECKUA MOHUTOpUHT'-1 IT.
Kongykromerp nmopratuBubiiit OHAUS ST300C- 1 mt. HarpeBatensnas muta ES-H3040-1 .
pH-metp 150 MU-1 mr. Beckl naboparopusie npennsnonssie ET-3001I1 ¢ moBepkoii-1 mir.
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JlabopaTtopuun IleHTpa KOJNJIEKTHBHOIO MOJIb30BaHUSl «DPDU3MKA U TEXHOJIOTHM
HAHOCTPYKTYP».

OoopynoBanme: KuakocTHbi Xxpomartorpad MHUKPOKOIOHOYHBIH Mwuumxpom A-02.
Nudpakpacusiii dypbe-criekrpomerp @PCM-1202. 3on0Bas HaHoabopaTtopus MuTerpa-Aypa.
OnTH4ecKkuil SMUCCUOHHBIM CHEKTPOMETP HapajuieIbHOr0 ACUCTBUS C MHIYKTUBHO-CBSI3aHHOW
mnazmoir  ICPE-9000. PeakTop pocTa yriIepoJHBIX HAHOCTPYKTYPHPOBAHHBIX MaTEpHAIIOB
CVDomna. Penrtrenosckuii audpakromerp XRD-7000 MAXIMA. PenTrenoBckuii
dorosnexrponnsiii cuekrpomerp K-Alpha. Crnekrpodoromerp yabTpaduoaeTOBOM U BHIAMOMR
obmactu criektpa UV-VIS Evolution-300.

KoMnbloTepHbIii KJace 1Jisi MPOBeIeHHsI TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOI
aTTeCTallMHU, 4 TAK/KE CAMOCTOATEIbHOI PadoThl 00y4aKOIIMXCS
NPETNOIaBaTEIbCKUI CTOJ, CTYJ, CTOJBI M CTYJIbS JUIs 00YUYaIOIIMXCsl, KIIACCHAs I0CKa.

Oo6opynoBanmne: KoMIbIOTEpbI 11  KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE C
NPOrpaMMHBIM OOECIIEYCHUEM, BBIXOJAOM B CeTh VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIbHY IO cpeny corvy. WuTepakTiBHAS J0CKa
787(1702070/15112/11344/2+ ), ucrounuku Gecriepe6oitnoro nutanus Ippon, KoMMyTaTOp s
kiacca D-Link DGS-10240, npoektop Beno MX503.

IMporpammuoe odecieuenue: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanuss Sunrav. WEB Class, Cucrema xommbroreproit Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecrieueHue A1 peakKTHPOBAHUS XUMUYeCKUX Gopmyt ISis
Draw, Cucrema mnoMCKa TEKCTOBBIX 3aMMCTBOBaHMU «AHTHIUIaruat.BY3y», Ilporpamma s
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Ycmyru cBssu (moctyn kx cetu
untepuer), MOODLE, Jluunblii kabuner cryaenrta/cotpyanuka, KOII (momeHn Ha sHIekce),
Pycl'apn, ViPNet.

Bbubiuorexka, B TOM 4mcie YHTAJBHBIA 3aJ: CTONBI W CTYJNbS IS OOYYaIOUIMXCS;
KOMITBIOTEPHl B KOMIUIEKTE C MPOTrpaMMHBIM OOeCleueHHeM, BBIXOAOM B ceTh MHTepHeT u
JIOCTYTIOM B 3JIEKTPOHHYIO HHGOpMaIIMOHHO-00pa3zoBarenbHyto cpeay COI'Y.

IMporpammuoe obecneuenne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanuss Sunrav WEB Class, Cucrema xommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, IIporpamMHoe obecriedeHue Uit peAakTHPOBaHUs XUMIYeckux dopmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUU «AHTHIUTaruat.BY3y», [Iporpamma mis
OBM «bank BompocoB s KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctyn k cetu
unrepuetr), MOODLE, Jluunblii kaOuHer cryneHrta/corpyanuka, KOII (nomMeH Ha siHIekce),
Pycl'apa, ViPNet.

3BbC «YnuBepcurerckas oudmnoreka ONLINE» https://biblioclub.ru

OBC «Koncynbrant cryaentay http://www.studentlibrary.ru

3BbC «IOpaiit» www.biblio-online.ru

DnektpoHHas OubanoTeka nuccepranuu u aBTopedeparor PI'B(DB/] PI'B) https://dvs.rsl.ru
ObC «Hay4Hnas snekrponHas oubnnoteka eLibrary.ru»_http://elibrary.ru.
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