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1. EJIX OCBOEHUA JUCIHHUITJINHBI

IIe.m; OCBOCHHUA NUCHUIIIMHBI «MO)II/I(l)I/IKaIII/Iﬂ MOBEPXHOCTH IOJIUMEPHLIX HAHOMATEPHATIOB)> -

chopMUPOBATH KOMIIETEHIIMH 00YJarOIIErocs B 00JaCTH METOI0B M 0COOEHHOCTEH MOAU(pUKAIIH
MOBEPXHOCTH TIOJIMMEPHBIX HAHOMATEPHAJIOB.

33}13‘11/1 JUCHMILIMHBI.

- pacKphITb OCHOBHBIC TPUHIMIIBI Pa3HOOOpa3HBIX CIIOCOOOB MOAM(HKAIMKA TOBEPXHOCTH
MIOJIMMEPHBIX MAaTEPUAIIOB,

- PaccMOTPETh OCHOBHBIE OCOOCHHOCTH CTPYKTYPHI U CBOKWCTB IMOBEPXHOCTHO-MOIU(PHUIIMPOBAHHBIX
IIOJIMMEPOB U MOJIMMEPHBIX HAHOMATEPUAJIOB,;

- c¢(hopMUPOBATh MPEICTABICHHS O TEHACHIIUAX PA3BUTHSI HOBBIX TTOBEPXHOCTHO-MOIU(PHUIIMPOBAHHBIX
[IOJIMMEPAX U MOJIMMEPHBIX HAHOMAaTepuaiax.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

HucuuiuinHa «Moaudukanus MOBEpPXHOCTH HOJMMEPHBIX HAHOMAaTEpPHAJOB)» OTHOCUTCS K
JUCLMILIMHAM 110 BBIOOpPY U U3y4aercs B 1 cemectpe.

JUis  ycrmemHoro OCBOEHHUS JUCHMIUIMHBL «Moaudukanuss HNOBEPXHOCTH IOJUMEPHBIX
HAaHOMATEpPHAJIOB)» MAaruCTPaHT JIOJDKEH OCBOMUTH MaTepHall clenyrmux aucuuiumH: OOmas u
Heopranuueckas xumus; Opranuueckas Xumusi, OU3NKO-XUMHUYECKUE METObI aHAJIN3A.

Juctuminza «Moaudukanus noauMepoBy sSBISETCS NPEAIIECTBYOIEH ISl CIeay0INX
IUCUUIUIMH: XUMHA U (U3MKa BBICOKOMOJIEKYJSIPHBIX coequHeHul, [lomumepsl cnenuaibHOro
Ha3HA4YCHMUS.

3HaHUs, MONTyYeHHbIE NPU HU3YYEHUHM AUCHUIUIUHBI «MoauduKkanus NoJIMMeEpPOB» MOTYT OBITh
HCIIOJIB30BAHbI IIPU MPOXOKIECHUU MMPOU3BOJICTBEHHON M IPENJIUIIIIOMHON NPAKTUKU U BBINOJIHEHUU
KYpPCOBBIX U BBIITYCKHBIX KBAJTM(PUKAIIMOHHBIX PAOOT.

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI MATUCTPAHT JOJIKEH

3HaTh:

- crnocoObl MOMCKAa HAayyHO-TEXHUYECKOW HHGpopManuu mo crnocobaM M BuUAaM MoJu(UKALUN
MIOBEPXHOCTU MOJMMEPHBIX MaTEPHUAJIOB,;

- HayyHble TPHUHIMIBI MOJTYYEHUs IOJMMEPHBIX HAaHOMAaTepuaioB € MOJIU(ULIMPOBAHHOMN
MOBEPXHOCTh U 00JIACTH UX IPUMEHEHHS.

YMmerThb:

- 00pabarbIBaTh, aHAJIM3UPOBATh W CHUCTEMATH3UPOBATH HAYUYHO-TEXHUYECKYIO HH(MOpPMAIUIO IO
BBIOOPY METOJUK PAcCUETOB HOBBIX MapaMeTPOB MAaTEPHAIIOB, IPOILIECCOB M CPE/ICTB PEIICHHUS 33/1a4H;

- HaXOINUThb HepCHeKTI/IBHBIe METOABI MO}II/ICbI/IKaI_[I/II/I HOBerHOCTI/I HOJ'H/IMepHI)IX HaHOMaTepI/IaJ'IOB.

Baagern:

- METOJAMKOW TUTAHUPOBAHUS OHKCIEPUMEHTa M TONy4aTh MOAU(PUIIMPOBAHHBIC TOTUMEPHI B
7a00pPaTOPHBIX M OMBITHBIX YCIOBHUSX;

- HaBbIKAMHM aHaAJIN3a U CUCTEMaTHU3alluA I/IH(I)OpMaI_[I/II/I (0] MOZ[I/I(I)I/IKaI_[I/II/I HOBerHOCTI/I HOHI/IMepHBIX
HaHOMAaTEPHAJIOB.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIUAITJIMHBI

[Ipouiecc m3ydeHws] AUCHMILIAHBI HAMPaBICH Ha (OPMHUPOBAHHE DJIEMEHTOB CIICAYIOIINX

kommereHuil B coorserctBuu ¢ GI'OC BO u OIIOII BO no nanHoMy HanmpaBIeHUIO MTOATOTOBKHU:

a) yHuBepcaabHbIX (YK)— VK-3
0) mnpodeccuonanabubix (IIK) - TIK-2.
Tadauua 3.1.

Matpuua cBsi3u KoMneTeHUHi, PopMHUPyeMbIX HA OCHOBE U3YYeHHs TUCHUTITUHBI
«Monundukainus NOBEPXHOCTH MOJMMEPHBIX HAHOMATEPUATIOB», ¢ BpeMEHHBIMH 3TallaMHU
OCBOEHHUSI ee CoIepsKaHusl

Konbr Komnerenmus Cemectp
KOMIECTCHIIU U3y4YCHHUS
(@rocC)
YK-3 CriocobeH OpraHn30BBIBATH U PYKOBOAHUTH pabOTOi KOMaH/IbI, 1

BbIpa0aThiBass ~ KOMAaHIHYIO  CTpaTerwio  JUid  JOCTHKEHUS
HOCTaBJIEHHOU LIEJIHU

[1K-2 Cnocoben MPOBOJIUTH MaTEHTHO-UH(GOPMAITUOHHBIE 1
WCCJICIOBaHMS B BRIOPAHHON 00JTIACTH XMMHH WJIH CMEXHBIX HAYK

4. OB bEM JIUCHUIIJIMHBI U BUJIbl YYEEHOMW PABOTBHI

Taoauna 4.1.
Buj yueOHoii padoThl Bcero 1
4acoB cemMecTp
OO611ast TPYA0EMKOCTh AUCIUTITUHBI 144 144
AyIHUTOpHBIE 3aHATHUS 32 32
Jlexuun 16 16
[Tpaktuueckue 3ansatus (113) 16 16
CamocrosrtenbHas padora cryneHToB (CPC) 85 85
Kontposb 27 27

5. COAEP)KAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA



AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKUX YACOB 1 BUJ10OB YYEBHbIX

3AHATUHA
Taoauna 5.1.
CTpyKTypa U coaep:kaHue TUCHUTLTUHBI
Buabi yueOHoii padorsl, @DopMbI TEKYLIETO
Paznen BKJIIOYASI CAMOCTOSITEILHYIO KOHTPOJIs
Ne AU CIUTIJINHbI padoTy CTYyIEeHTOB U ycneBaeMocCTH (no
n/n ? TPYA0E€MKOCTb (B Yacax) Heldenam cemecmpa)
% dopma §
&) NMPOMEKYTOUHOI
aTTrecTauum (no
cemecmpam)
nexkuuu | [Ipakr. | Cam.p.
Knaccudukamus 4 4 20 Tect
METOJIOB
1. 1
Moaupukaun
MIOJINMEPOB
CTpyKTypHBIC 4 4 22 Tect
0COOEHHOCTH U
CTaOMIJIBHOCTD
2. | mMOBEpXHOCTHO- 1
MOAU(PUIIMPOBAHHOTO
moJimMepa
CgoiicTBa 4 4 22 Tect
MMOBEPXHOCTHO-
MOANGUIIUPOBAHHBIX
3. | momuMepoB u 1
MTOJIMMEPHBIX
HaHOMAaTepHalloB
Ob6nacTi mpuMeHEeHHs 4 4 21 Konrt. pabora
MMOBEPXHOCTHO-
MOAU(DHUIIMPOBAHHBIX
4. | monuMepoB u 1
MOJIMMEPHBIX
HaHOMAaTepPHAJIOB
Hroro: 16 16 85
Tabauua 5.2.

Konkperusauus pe3yJibTaTOB 0CBOCHH S JUCUMIIJIMHBI

YK-3  Cnocoben opzanuzosvigams u pyKkoeooumov padomoil KOMAHObl, Gblpadamovleds
KOMAHOHYI0 cmpamezuio 011 00CMUICEHUA ROCMAEIeHHOU Yeau




3HaTb:  METOHbI, TIPUEMBbI | YMeTb: PYKOBOAUTH KoJi- | Baagers: opraHu3ainnoHHO-
OpraHu3aliy MpoIecca yrnpas- | JIGKTUBOM, pPEaM30BbIBATH | YIIPABICHYECKUMH  HaBBIKA-
JICHUS, OCHOBBI TICUXOJIOTHH | HA TpPaKTHKE NpaBwia 00- | MU; crioco0aMu U MpUeMaMu
B3aMMOOTHOIICHHM, CTPYKTYPY | IIEHUS B NPOPECCHOHATb- | IICHXOJOTUYECKOTO  B3aMMO-
MOTHBAIlMM U TICUXHU-YECKOIl | HOM KOJUJIGKTUBE, CJIEIOBATh | IEUCTBUSA C JPYTUMU JHOIbBMU
peryisimuun IIOBCACHUSA | O TUYCCKUM u IIpaBOBbIM | B HpO(bGCCHOHﬁJIBHOﬁ acs-
YeJoBeKa, ero JIeATeIbHOCTH. HOpMaM IOBEICHUS. TEJIbHOCTH, CIIOCOOHOCTBIO K
COLMAJIbHOW a/lanTalyu.

IIK-2 Cnocoben nposoouns nameHmHo-UHGOPMayuOHHble UCCIE008AHUA 6 8bIOPAHHOU
oonacmu Xumuu Uiu CMeHCHvIX HayK

3HaTh: MareHTHO-UH(POpPMA- | YMeTh: MPOBOAHWTH TOUCK Baanern: HaBbIKAMU
[MOHHbIE ©0a3bl JAHHBIX IO | COCHUATM3UPOBAHHOW WH- | aHanmu3a U 00001eHus
COBPEMEHHBIM HAHOTEXHOJO- | OpMallMK B TATEHTHO- | PE3YJIbTATOB MOKCKA CIelra-

TUSIM ¥ HAaHOMAaTepuaiam MH(OPMALMOHHBIX  0a3ax | IM3UpOBaHHOW WHGOpPMAIUU
JAHHBIX TI0 COBPEMEHHBIM | U MaTCHTHO-UH(OpMAIH-
HAHOTEXHOJIOTHUSIM U Ha- | OHHBIX 0a3ax 1Mo COBpe-
HOMAaTepHaiaM MEHHBIM HAaHOTEXHOJIOTHSIM H
HaHOMaTepHaaam

Conep:xaHue TMCUUILTHHBI

Pa3nea 1. Knaccupukanusi MeTo10B Moau(puKauu MOJTUMEPOB.

OcHoBHBIE c110CO0BI (hr3nueckoit MoanduKauu noaumepoB. OCHOBHBIE CIOCOOBI XUMHUYECKOM
Moaupukanuu nonumepos. KoMOMHMpPOBaHHBIE METOBI MOAU(DHUKAIIIH.
Pa3znesn 2. CTpyKTypHble 0CO0EHHOCTH M CTAOMJIBHOCTH NMOBEPXHOCTHO- MOAU(UIIMPOBAHHOIO
NnoJIuMepa

MexaHnueckass aKkTHBAalMsl TMOJIUMMEPOB.  TepMOYCTOMYMBOCTH IOJUMEPOB. Y CTOMUMBOCTD
MOIU(PUIIMPOBAHHBIX [TOJIMMEPOB KO BHELTHUM BO3/I€HCTBHUSM.
Paznen 3. CBoiicTBa NOBePXHOCTHO-MOAU(PUIMPOBAHHBIX MOJMMEPOB M  INOJMMEPHBIX
HAHOMATEPHAJIOB

MeauuuHckue U OUOTEXHOJIOTMYECKUE ACHEKThl HCIOJB30BAaHUS IOBEPXHOCTHO-

MOJU(DUIIMPOBAHHBIX MOJUMEPOB M MOJUMEPHBIX HaHOMaTepuasaoB. PTOPUPOBAHHBIE MOJUMEPHI B

M€M6paHHBIX TEXHOJIOT'UAX.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' A

Peanu3zamnust mporpaMMbl MpexycMaTpUBaeT HCIIOJIB30BaHUE B IPOIECCE OOYYCHHUS CIEAYIONINX
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

— mpoOseMHas JEKIHs;

— MNPOBCACHUC MHTCPAKTUBHBIX HeKHHﬁ;

— TPYNIOBBIX JAUCKYCCHI;



— TperojaBaHue AWCIMILIUH B (OpMe KypCOB, COCTABICHHBIX HA OCHOBE PE3YyJIbTaTOB HAYUYHBIX
HCCJICIOBAHUM;

— TOWCK M 00paboTka nH(OPMAIIUY C HCIIONh30BaHUEeM ceTu MHTepHeT;

— JINCTaHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOJIOTHH;

— MPUMEHEHHE ICKTPOHHOTO 00YUCHUS;

— WCIIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATUSAX BUICOMATEPUAIIOB U HATJISITHBIX IOCOOMIA;

— caMOCTOsTeNbHAs paboTa B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHHSI,;

— o0yuyeHHe B COTPYTHUYECTBE (KOMaHHAas, TpymnmoBas padboTa);

7. OPTAHU3ALIUSI CAMOCTOSITEJIbLHOI PABOTBI OB YYAIOLIIUXCS IO
JTUCUMUIINHE

7.1. Yka3zanus AJIs oﬁyqamumxcn 10 OCBOCHHUIO JUCHMITJIHHBI

CamocTrosTrenbHas paboTa MarucTpanta — o0si3aTelibHas 4acTh 00pa30BaTENIbHOTO Mpoliecca,
HarpaBJIeHHas Ha Pa3BUTHE TOTOBHOCTH K NMPO()ECCHOHAIIEHOMY U JINYHOCTHOMY CaM000pa30BaHHUIo,
Ha NMPOEKTUPOBAHKE AaTbHEHIIET0 00pa30BaTEIBHOTO MapIIpyTa U NMPO(PECCHOHATBHON Kapbephl.

CamocrosrenbHas pabota o0y4aromuxcs Mo JUCHUILIMHE OPraHU30BaHa KaK COBOKYITHOCTb
aAyIMTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M PpadOT, OOECMEYMBAIOIIMX YCIEIIHOE OCBOCHHE
JUCLUIUINHBIL.

AyIuTOpHas caMOCTOSITeNbHAasE paboTa OOydYaromMXCsl MO JAUCHUIUIMHE BBIOJIHSICTCS HA
y4eOHBIX 3aHATHSAX IMOJ PYKOBOJCTBOM TpenojaBaTeidss M 10 €ro 3aJaHuio. AyAUTOpHas
camocCTosITeNIbHasl padoTa 00y4yarouMxcs BXOJIUT B OO 00beM BPEMEHM, OTBEJIEHHOTO Yy4EOHBIM
IUTAHOM Ha ayIUTOPHYIO PabOTy, U pEriIaMeHTUPYETCsl paclCaHueM y4eOHbIX 3aHITHH.

BreaynuropHas camocTosaTenbHast padoTa o0ydarmuXcsl — MIaHupyemasi yaeOHasi, HayqHo-
UCCclieIoBaTeNbCKasi, MpakTUyeckass padoTa 00y4aroluXcs, BBIIOJIHIEMass BO BHEAyIUTOPHOE BpeMs
MO 33/JaHUI0 U TIPH METOJAWYECKOM PYKOBOJICTBE MperojaBaTeis, HO 0e3 ero HernocpeiaCTBEHHOTO
y4yacTHusl, pacCliMCaHUEM y4eOHBIX 3aHATHH HE perJaMeHTHpPYeTCs.

BueayautopHas camocTosiTenbHas padoTa 00yJarommxcst BKIIOYaeT B ceOsl:

— TOATOTOBKY K JIEKIMSM, JJAOOPATOPHBIM 3aHATHIM U K3aMEHY;

— HW3y4YeHue yueOHBIX MOcoOuii;

— M3YyYEHHUE TEOPEeTHUECKOro U MPAaKTUUYECKOTr0 MaTepuala Mo peKOMEHIOBAHHBIM HCTOYHHUKAM;

— BBINOJIHEHUE WHIMBUAYAJIBHBIX 3aJaHUN;

— TIOATOTOBKA K MPOMEXYTOYHOH aTTECTAIlMU B TEUEHUE CEMECTPa;

CamocrosiTenpHass paboTa OOyYarOIIMXCS C y4dacTHEM IIperojgaBatenss B (opmMe WHOU

KOHTAKTHOM paboThI MpelycMaTpUBaeT rPYNIOBYIO U HHAWBUAYAIBHYIO paboTy ¢ 00y4JaromuMucs

U BKJIIOYAeT B celsl:

— TIpOBEJICHHE MHIUBHUIYAJIbHBIX M TPYNIOBBIX KOHCYJIBTALMH MO OTAEIBHBIM TeMaM/pa3jienaM
JAUCIHUIIIINHBI,

— TMPOBEJCHHE KOHCYJbTAIMH Nepe IK3aMEHOM M0 HE0OX0IUMOCTH.



Tadauua 7.1.
Conep:kanue caMmOCTOSATEILHOM Pad0ThI 00YYAO M XCS

WNoNo Tembi/6onpocul, 8bIHOCUMbBLE HA CAMOCMOSIMENbHOE Koz-60 Dopmbi
n/n uzyuenue 4acos pabomel
1 20 cobecenoBaHue
Knaccudukanus MeTo10B MOAUGUKALINN TTOTUMEPOB
2. 22 cobecenoBaHue
CTpyKTypHBIE OCOOCHHOCTH U CTAOMIILHOCTH
[MOBEPXHOCTHO-MOAU(PHUIIMPOBAHHOTO MOJIMMEPA
3 CBoiicTBa TOBEPXHOCTHO-MOIU(DUIIMPOBAHHBIX ITOJIUMEPOB 22 cobecenoBaHue
" | MOIMMEPHBIX HAHOMATEPUAJIOB
4. |O6macTy npuMeHeHHs TOBEPXHOCTHO-MoxuuImpoBanubx| 21 cobecenoBaHue
[OJINMEPOB U MOJMMEPHBIX HAHOMATEPUAIIOB

8. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1

N

ok~

©

10.

11.
12.

13.

14.
15.
16.
17.

MMPOMEXYTOYHOM ATTECTAIIIA

Bonpocel ona codecedosanus:

Knaccugukarus MeTo10B MOIM(UKALUY TOBEPXHOCTH MOJMMEPHBIX MaTepHaOB.
Oco0eHHOCTH Ia3MEHHONW 00pabOTKK MOJUMEPHBIX MAaTEPUATIOB.

Pagnanmonnoe u Y@ o00igydeHHe TOBEPXHOCTHOTO CJIOSL IOJUMEPHOIO MarepHaa.
[IpeumyiecTBa METOIOB.

[ToBepxHOCTHast 00pabOTKa XUMHUUECKUMH peareHTaMu MOJIMMEPHBIX MaTepHUasoB.
CoBMecTHOE MM TOCIIEA0BATENbHOE BO3/IEHCTBUE XUMHUUYECKUMH pEeareHTaMu U (PU3NYECKUM
I10JIEM Ha MIOBEPXHOCTH MOJIMMEPHOTO MaTepHala.

[TonyueHne TMONMMEPHBIX HAHOCTPYKTYPHBIX MEMOpaH NpU TIOMOIIM IOBEPXHOCTHOM
MoauUKaIIH.

[ToBepxHOCTHasE MoM(UKALIMS TOTUMEPOB YEPE3 MEXAaHUUECKOE BOICHCTBUE.

Tepmuueckast yCTOWYMBOCTD MOBEPXHOCTHO-MOAUDUIIUPOBAHHBIX OJIMMEPHBIX MaTepHAIIOB
IIpynanue HOBBIX CBOWCTB TOJMMEPHBIM MaTepHallaM IIpU IOMOIIM MOBEPXHOCTHOU
Moudukanmu. [Ipuectn npumepsl.

Teopernueckre 000CHOBaHMS BbIOOpAa KOHKPETHOI'O MOJMMEPA U METOJIa €ro MOBEPXHOCTHOM
Moau(UKaIIH.

[ToBepxHOCTHBIE MAKpO- U HAHOCTPYKTYPHI.

BnusHue moBepXHOCTHOM MoaM(UKALMU MOJIMMEPHOTO MaTepuaia Ha ero TuApopHIbHbIC
(rugpodoOHbIe) cBOMCTBa

BnusHue mOBEepXHOCTHOM MoOAMGUKAIMK TOJIMMEPHOrO MaTepuala Ha COpPOLMOHHBIE
XapaKTEPUCTUKHU MTOJIMMEPA.

Tpubonoruyeckre XxapaKTepUCTUKH MOBEPXHOCTHO-MOIU(PUITUPOBAHHBIX TTOJIUMEPOB.
ANre3noHHbIE CBOMCTBA OBEPXHOCTHO-MOU(PHUIIMPOBAHHBIX ITOJIMMEPOB.

BnusiHre noBepXHOCTHON MOJU(HUKAIIMK TOTMMEPHOTO MaTepraia Ha ero OMOCTONKOCTb.
[lepcnekTHBBl ~ MCIOJIB30BaHMS ~ MOBEPXHOCTHO-MOJU(UIMPOBAHHBIX  IOJUMEPOB U
IIOJINMEPHBIX HAHOMATEPUAJIOB.



18. IIpumeHeHue MoBepXHOCTHO-MOAU(DUITMPOBAHHBIX HAHOMATEPHUAIOB B METUIIMHE.

1. Kakue u3 HHUKENEepeyHCICHHBIX MPU3HAKOB XapaKTEPU3YIOT MPOIECC IETUIPOXJIOPUPOBAHHUS

Ipumepovt mecmoswvix 3a0anuil

IIOJINBUHUJIXJIOpUA:

A. aBTOYCKOpEHHE pEaKInH,

b. mosiBiieHrEe cUCTEMBI CONIPSKEHHBIX CBSA3EH, B. MosBIIEHHE OKpacky,
I'. u3MeHeHue IEKTPONPOBOTHOCTH?

1) A, b, B, T"2) roneko A, B, I' 3) Tonsko A, b, B 4) Tonsko A, b, I’

2. Kakosa IIpUYrHa TOro, 4ro p€akuus auCTUINpPOBaHUA LEJUIFOJIO3bI HC UACT JO KOHIIA U 06pa3yeTCﬂ

KOMITO3UITMOHHO HEOAHOPOIHBIA TPOIYKT?
1) HaamonekynspHbIi dp ekt
2) KOH(POPMALMOHHBINA dPPEKT
3) samemsromuii "3 dexr cocena”
4) pa3Hasi peaKIIMOHHAas CIIOCOOHOCTH MEPBUYHBIX U BTOpUIHBIX OH-rpymnm

3. Peakuus XJIOpUpPOBAHUA IIOJIHUITUIICHA IIPOTCKACT C aBTO3aMCIJICHUCM. Kaxk pacupeaciiCHbL

HEIMPOpearupoBaBIINEe METHUICHOBBIE TPYIIIBI 110 TENn?
1) pasnencHbl XJIOPUPOBAHHBIMU METHIICHOBBIMH IPYIIIAMHU;
2) pacrpe/eieHbl CiIydailHbIM 00pa3oMm;
3) B BujIe OJIOKOB JJIMHOM HE MeHee 3 - 5 rpyri
4) MEeTHJICHOBBIC IPYIIIbI PAKTUUYECCKH OTCYTCTBYIOT

4, Kak wu3MeHsTCS CBOMCTBA HOJ'II/I3(1)I/IpHOFO BOJIOKHA, II0JIy4acMOro H3 OSTUJIICHITIMKOJA U

Tepe(TaneBoil KUCIOTHI, €CIIM IPU CUHTE3€ IPOBECTH YaCTUUHYIO 3aMEHY TepedTaieBOi Ha

aJIMMIUHOBYIO KUCIOTY?

1) mMOBBICHTCS AIMACTHYHOCTh
2) TOBBICHTCS TEPMOCTOHKOCTD
3) MOBBICHTCS MPOYHOCTH
4) yXyIUIATCS] PACTBOPUMOCTb
5 . ClnThIi MOMMATHIIEH MOKHO TTOJTYYUTh ITPH HArPEBAHUU TTOJIMMEPA C:
1) mepokcuaoM AU-TpeT-OyTHiia
2) nuKapOOHOBBIMHU KHCIOTaMHU
3) rekcaMeTHICHIMAMUHOM

4) cepoii

Kpumepuu OUEHKU omeema mazucmpanma npU 6blNOIHEHUU MECMO6blX 3a0anuil

Onenka

TpeGoBanusi K 3HAHUIM

OTJIIMYHO

OrneHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH IIIYyOOKO U
IIPOYHO  OCBOWJI ~ MPOTPaMMHBIM  MaTepual, HCUYEPIBIBAIOLIE,
[IOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeer
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOJHO CHpAaBISETCS C
3aJladaMy, BOIPOCAaMU M [JPYIUMHU BUJAMHU IIPUMECHEHUS 3HaAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPH BHJIOM3MEHEHUM 3aJaHUU,
PaBUWIHHO OOOCHOBBIBAET NPUHSITOE PEIICHHE.

XOPOIIIO

OneHka «XOpOLIO» BBICTABISIETCA CTYACHTY, €CIM OH TBEPIO
3HAeT MaTepuall, TPaMOTHO M MO CYHIECTBY U3JIaraeT €ro, He ONycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABUIIBHO
IIPUMEHSET TEOPETUYECKUE IOJOKEHHSI NPU PEIICHUH MPAKTUYECKUX
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BOITPOCOB U 3aJa4, BJIaACCT HCO6XO,I[I/IMBIMI/I HaBbIKaMU U IIpUEMaMH UX
BBITIOJTHCHN .

OreHKa «yJIOBJIECTBOPUTEIBHO» BBICTABISICTCS CTYJICHTY, ©CIH
yIIOBJICTBOPHUTENL | OH MMEET 3HAHHS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro

HO JeTaliel, JIONycKaeT HETOYHOCTH, HEJAOCTAaTOYHO  IPaBUIIbHBIC
(GOpMYIUPOBKH, HAPYIIEHUS JOTHYECKOW MOCIEA0BATEIHHOCTH B
W3JI0KEHUH MMPOTrPAMMHOI'0 MaTepHalia, UCIBITIBACT 3aTPYIHCHHS TIPH
000CHOBaHHMU OTBETA.

OneHka «HEYTOBJIETBOPUTEIBHO» BBICTABISETCS CTY/ACHTY,
HEY/IOBJIETBOPUTE | KOTOPHIA HE 3HAET 3HAUUTEIBHOM YacTH MPOTrpaMMHOTO MaTepuala,

JIBHO JIOITYCKaeT CYIIECTBEHHbIE OLIMOKHU, UIMEET 3aTPYJHEHHS MPU OTBETE Ha
BONPOCBI ¥ OOOCHOBaHWUU OTBeTOB. Kak mpaBuio, OIEHKA
«HEYJOBJIETBOPUTEIIbHO» CTaBUTCS CTYyJIEHTaM, KOTOpbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydueHue  0e3  JOMOJHUTEIBHBIX  3aHIATHH 10
COOTBETCTBYIOIIEH AUCIUILINHE.

9. VYYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

9.1. YueOHasi iuTeparypa:

a) OCHOBHAS:

1. Kpeokanosckuii B.K., Huxonaes A.®., bypnos B.B. m gp. TexHonorus mnogmmepHbIX
MatepuanoB. YueoHoe mocobue. - CII6.: IIOIT «IIpodeccus». — 2019. - 536 c.
2. HWpxak B.W. Tononoruyeckast ctpykrypa noiumepos: MoHorpadus / B.M. Upxak; M-Bo o6pa3, u
Hayku Poccun, Kazan, Hai. uccnen. Texnon. yH-T. - Kazans: M3n-8o KHUT'Y, 2013 . 520 c.
3. laifepc [x. PenuknuHr niuactMacce: Hayka, TEXHOJIOTUH, ITpakTuka. M3narenscteo "HOT". — 2012
-640 c.
4. CoBpeMeHHbIE MPOOIEMBbl MOIUGDUKAIMH TPUPOJHBIX U CUHTETUUYECKUX BOJIOKHUCTBIX U JIPYTHX
MOJINMEPHBIX MaTepuasioB: Teopus W mnpaktuka. [lox penakuueir Mopeiranosa A.Il., 3auxosa I'.E.
VYuebnoe nocobue. M3ngarensctso "HOT". - 2012 - 446 c.
5. Butasp I1.A. HanomarepuanoBenenue [DnekTpoHHBIN pecypc]: yuebHoe mocooue/ [1.A. Butssp,
H.A. CBunynosuy, /[.B. Kyuc - Munck: Beiitmas mkosna, 2015.- 512 c.
6. DUBNKO-XUMHUYECKHE OCHOBBI IOJYYEHHs] HAHOCTPYKTYPHBIX ITOJIMMEPHBIX KOMIO3HIIMOHHBIX
MaTepHalioB U HAaHOTEXHOJIOTUHU [DIIeKTpOHHBIN pecypc]: yuebHoe mocobue / A. A. JIsicenko, O. B.
Acramkuna, E. B. Caknakona, A. 0. Ky3uenos. — CI16.: CIII'YT/, 2014 — 141 c.

0) JOMOJHUTEIbHAN:

1. Knenun, B.1., ®enycenko, B. 3bC «Jlanb» BricokoMoneKyIspHbIE COeTUHEHUS: Y YeOHUK. - 2-
e https://e.lanbook.com/reader/book/5842 w3a, ucnp. - Cub6.: U3garensctBo «Jlauby. - 2013 - 512 ¢

2. Hlumonokx, M.B. Beicokomonekynspuble coeannenus. ObC «Znanium.com» [DIeKTPOHHBIN
pecypc]: yueb. mocobue / http://znanium.com/cataloa.php7bookin M.B. Ilumonok. - Munck: Bsiri.
k., 2012 - 535 c.

3. ®yHKuMoHaNbHBIC HanoiaHuteau A maactmacce. DbC «Jlawb» pen. Kcanroca M.; mep. ¢ aHri.,
non pea. Kynesnesa B.H. U3narenscteo "HOT". - 2010 - 462 c.

4. T'yzees, B.B. CtpykTypa u cBoiictBa HanosnenHoro [IBX. - - CI16.: HOT, 2012 - 284 c.



https://e.lanbook.com/reader/book/5842
http://znanium.com/cataloa.php7bookin

5. bakuposa, U.H. I'azonanonnennusie noaumepsl. - Kazans: KHUTY, 2009 - 105 c.

6. bypmuctpos, B. A. [lonmuBuaunxnopuaasie kommosunu. - UBanoo: UT'XTY, 2010 - 104 c.

7. Hazapos, B. I'. [loBepxHocTHas Mmogudukanus noiaumepos: Mmonorpadus / B.I'. Hazapos. -
MockoBckuii rocyiapcTBeHHbINM yHUBepcuTeT neyatu, 2008 .-474 c.

8. Tormu6, E.M. Ilnactudukamust MOMSPHBIX KaydyKOB, JIMHEHMHBIX M CETYATBHIX MOJIUMEPOB:
MoHorpadwus / Kazan, roc. rexnoi. yH-T - Kazans: KHUTY, 2008 - 272 c.

9. Heponuu B.K. KBanToBas ¢usuka u HaHOTEeXHONIOTHH [ DnekTponHslii pecypc]/ B.K. HeBonmun —
M.: Texnocdepa, 2013.— 128 c.

10. ITpoxodrera H.M. @uznueckne 3pPpeKTbl HAHOTEXHOIOTUH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocooue/ H.U. [Ipokodsea, JI.A. I'puboB — M.: MOCKOBCKHI TOCY1apCTBEHHBIN CTPOUTEIBHBII
yausepcuret, ObC ACB, 2013.— 100 c.

9.2. UnTepHeT-pecypcehI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas anekrponnast Oubnuorexa

http://elibrary.ru/default.asp Poccuiickas HanimoHanmpHas OuOIHOTEKA

http://primo.nlr.ru http:/nbmgu.rudnekrponnas oubnroreka Poccuiickoii
roCyJapCTBEHHON OMOIUOTEKH

9.3. IIporpammHoe obecnieuyenme

YHuBepcutrer obecriedeH HEOOXOAMMBIM  KOMIUJIEKTOM  JIMIEH3MOHHOTO H  CBOOOJIHO
pacmpocTpaHsIeMOro MporpaMMHOT0 00ECTICUeHUsI, B TOM YUCJIE OTEYECTBEHHOTO MTPOU3BOICTBRA.

Kaxnpiii oOyuaromuiicss B TeYeHHE BCero mepuoja oOydeHHsl oOecreyeH WHIUBUIYaTbHBIM
HEOTPAaHUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHOUN MH(OpPMAIMOHHO-00pa30BaTEIbLHOM Cpe/ie YHUBEpCUTETa
U3 TMO00W TOYKH, B KOTOPOH HMeeTcs OOCTyn K WH(GOPMAaIMOHHO-TEIEKOMMYHHKAIMOHHON CEeTH
«/HTEepHET)» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcurer obecrneueH  CIAEAYIOIIMM  KOMIUIEKTOM  JIMLEH3MOHHOTO  MPOrpaMMHOTO

obecnieucHusl.
1. JlunensunoHHoe mporpamMmHoe o0ecnieueHue, ucrnoibzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrnii kommieke MMUC “BusyansHast Ctyaus TectupoBanus’”

1.4. Antusupychoe I1O Eset Nod32

1.5. CnpaBouno-nipaBoBas cucrema “Koncymprant”

1.6. CmpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TPAAULIMOHHBIMU H3JAHUAMHU MAruCTpaHTbl U COTPYAHUKH HUMCHOT BO3MOXKXHOCTH
IMOJIB30BATHCS DJICKTPOHHBIMU IMOJTHOTECKCTOBBIMHA 06azamu JaHHBIX

Tabauua 9.1.
Ha3zBanue pecypca Cceblaka/noctyn
DjekTpoHHas OuOMMoTeKka oHjaiH «EaMHOE OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM PECypCcaM»
«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
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https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/

®denepanbHbIi 00pa30BaTEIBHBIN MOPTAL: YUPEKACHUS,
nporpammsl, crannaptel, BY3b1, Tectel EI'D, THA

http://www.edu.ru —

®denepanbHbIN LEHTP nH(pOpMaIMOHHO-
oOpazoBarenbHbIX pecypcoB (DIIMOP)

http://fcior.edu.ru -

3bC "KOHCVYJIbTAHT CTYJAEHTA". DiexkrpoHHas
OnOIMOTEKa TEXHUYECKOTO BYy3a

http://polpred.com/news

WznarensctBo  «JlaHby. DJIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTemMa

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru —

H3narensctBo  «JlaHby. DIIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
cucTemMa

ExenenenbHuk Hayku W oOpaszoBanmst HOra Poccum
«AxameMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snexktponnas 6ubnuorteka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru -

SHGKTpOHHO-CHpaBO‘IHaH CUCTEMA JOKYMCHTOB B C(bepe

http://www.informio.ru

obpazoBanus «Muab)opMuO»

HNudopmalinoHHO-TIpaBoOBas CUCTEMa
TLTFOCY

«KOHCYJ’IBTaHT- CereBas BEpcCus, AOCTyIIHaA CO
BCEX KOMITIBIOTCPOB B

KopnoparuBHoi cetu Uurl'Y

CereBast Bepcus, JIOCTYIIHA CO
BCEX KOMIIbIOTEPOB B
KopriopatuBHOU cetu Uarl'yY

WnpopmanmonHo-npaBoBas cuctema «l apanT»

DeKTpOHHO-0MOIMoTeuHast cuctema «HOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

Aynuropuu Ui MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TPOBEACHMs 3aHATHI CEMHHApCKOrO THUIA, WHAMBUAYAJIBHBIX M TPYIIOBBIX
KOHCYJIbTAIIUH, TEKYIEr0 KOHTPOJIS U IPOMEXYTOYHOU aTTECTALIUH.

ITomernieHus Ui caMOCTOATENbHOM pabOThI, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM M TI0CTYIIOM K
cetu IHTepHET, B 2JIEKTPOHHYIO HH(POPMALITMOHHO-00pa30BaTEIbHYIO CpENyY U K
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAM.

11. METOAUYECKHE YKA3AHUA AJI51 OBYYAIOIIUXCA
1O OCBOEHMIO JTUCIAITJIMHbI

TeOpeTI/I'-IeCKI/Iﬁ Marepural )IaHHOI)’I JOUCHUIIJIMHBI B COOTBETCTBUH C y‘-Ie6HI)IM IIJIaHOM H3YYacTCsd B
1-om cemectpe. CaMocTosiTeIbHAS BHEAYAUTOPHASI pab0Ta MarucTpaHToOB 0OecreueHa AMEeKTPOHHBIMU
y4eOHO-METOIMUYEeCKUMHU pecypcamu (cuctema Moodle), BO3MOXKHOCTHIO OOIIEHHS] MAarnucTpaHTa C
mpernojaBaTesieM MOCPEeICTBOM IIEKTPOHHOM MOYTHI, 1OCTYNoM B Internet.

OCHOBy TeOpeTquCKOﬁ IMOATOTOBKHU IO MOUCHUIINIMHE COCTaBJIAIOT JICKOHUHU, KOTOPLIC
NpeACTABIAOTCA CUCTCMATHUYCCKHU B COYCTAHUM C CCMHUHAPCKHUMU U Ha60paTOpHBIMI/I 3aHATUAMU.
OcHOBHbIE YUEHHUS U BIIaJIeHUS OTPaOaThIBAIOTCS U 3aKPEIUISIIOTCS HA CEMUHAPCKUX U J1a0OpaTOPHBIX
3aHATUSAX. AYIUTOpHBIE 3aHATHS (JCKIMM, CEMHHApBhl W JaOOpaTOpHbIC 3aHATHA) OOBEAWHEHBI C
CaMOCTOATEIILHON BHEAYAMTOPHOW pabOTON MarmcTpoB HaJl PEKOMEHIYEMOH JTUTEpaTypou, a TaKkKe
3aJJaHUSMHU, KOTOpBIE BBIIAET NPENoIaBaTesb U IIPU NOATOTOBKE K J1A00PATOPHBIM 3aHSATHSIM.
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http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

[Ipy wu3ydeHMH [UCUUIUIMHBI MAarucTpaHTaMHd MOTYT HCIOJIb30BaThCA  CIEAYIOIIUE
nH(OPMALIMOHHBIE TEXHOJIIOTUH U MHHOBALIMOHHBIE METObIL:

- DJICKTPOHHBIA BapUaHT Y4eOHO-METOAMYECKOTO KOMIUIEKCA (C MCIOJIb30BAHUEM CHUCTEMBbI
Moodle);

- pecypchl IIEKTPOHHON OUOIHOTEYHON CHCTEMBI,
- pecypcbl HTEpHET;
- MyJIbTUMEIUNHAS TEXHUKA.

[IpenonaBarenb, yMTArOUMN JUCLMIUIMHY, BEIET Y4YeT IOCEMAEMOCTH MU OCYUIECTBISAET
KOHTpOJIb 32 BBINOJHEHUEM CaMOCTOATENbHOM paboThl. TeKylmuid KOHTPOJIb 3aKIIOYaeTcs B
MOHHUTOPHHIE BBITIOJHEHUS y4eOHOW MporpaMmbl AUCHUUIUIMHBI Ha ayJUTOPHBIX 3aHATHUSIX U OLICHKE
paboThI HA IPAKTHYECKUX 3aHATHSIX.
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PabGouass  mporpamma  gucruIUMHBL  «MoauduKanus ~— MOBEPXHOCTH  MOJIMMEPHBIX
HaHOMAaTEpPHAJIOB» COCTaBlieHa B COOTBETCTBUU ¢ TpeboBaHusmu DPI'OC BO mo HampaBlieHHIO
noarotoBku 04.04.01 Xumus (ypoBeHb Marucrparypbl), YTBEP)KIEHHOIO IpHUKa3oM MHHHCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @enepanun ot 13 urons 2017 r. Ne 655

IIporpammy cocraBuia:

K.X.H., JIOIEHT Ka(eapbl XUMHH Kutuesa JI.H.

Pabouas mporpamma yTBepik/ieHa Ha 3acejaHuu Kadeapbl XUMUU

[Ipotokon 3acenanus Ne 7 or « 13 » wMapra 2025 r.

Pabouas nporpaMmma onobpeHa y4e0HO-METOTNICCKUM COBETOM XUMHKO-

OuosIornYecKkoro__ QaxyabTera

[Ipotokon 3acenanuss Ne 6 or « 18 » wMaprta 2025 r.
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CaeleHns 0 nepeyTBepKIeHUU MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi ro/l U perucTpanuu
M3MeHeHu

YueOubIii Pemrenue Bnecennnle n3MeHeHUS IToamucs 3aB.
roj Kadeapsl kadeapoi
(Ne
MIPOTOKOJIA, J1aTa)
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