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1. HEJIX OCBOEHUA

1.1 | Llexas ocBOGHMS TUCIUIIINHEI — IPHOOPECTH OCHOBHBIE IIPEACTABICHNS O HAHOYACTUIIAX, HAHOMAaTepHaiax 1 OCHOBHBIX
0COOEHHOCTSIX MaTepHAIOB B HAHOPA3MEPHOM COCTOSTHUH.

1.2 | 3agaun AUCIMIUIMHBI HAYYUTH!

1.3]|- MCTOdaM ITOJIYYCHUA HAHOYACTHUIl U HAHOMATCPHUAJIOB

1.4 | - npuMEeHEeHNIO HAHOYACTHI] U HAHOMAaTepHaJloB

1.5 | - MeTotaM M3y4eHHs CBOMCTB HAHOYACTHII 1 HAHOMATEPUAJIOB

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bbnok OIT: b1.B.JIB.05

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂ])HOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | Meroap! uccnenoBaHUs MaTEPUATIOB
2.1.2 |HayuHo-uccnenoBarenbcKas IpakTuka
2.1.3 | TexHONMOTMY MOJTYYEHUSI MaTEPHAIIOB

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JaAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

npenniecTByoIIee:

221 [IpenaurioMHas npakTuka
2.2.2  |IloaroToBKa K MpoLeaype 3allUThl U 3aIlKUTa BBITYCKHON KBaTU()UKALIMOHHONW PaboThI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITK-3: Cnioco0eH ocyLiecTB/IATh HAY4HOE PYKOBOACTBO IPH NPOBEJCHUH HCCIeJOBAHUN 110 OTAEIBHBIM 321a4aM

3HaTh:

TIK-3-31 ocHOBHEIE CBOMCTBa 00OBEKTOB HAaHOMETPOBOT'O pa3Mepa U MAaTEPHUATIOB Ha UX OCHOBE, OCHOBHBIC MCTO/IbI X MOJYUCHHUS 1

HU3YUCHUA UX CBOMCTB.

Ymerb:

[TK-3-V1 ocymiecTBisTh HAyYHOE PYKOBOJICTBO MIPH MPOBEJCHUN UCCIIEOBAHUN TI0 OT/ICJIHBIM 33/1a4aM

Buagers:
[1K-3-B1 HaBBIKOM IPHUMEHEHUS Ha MPAKTHKE METOI0B 00PaOOTKN M aHAIN3a SKCIIEPHIMEHTATBHON (hH3HIECKO-XHMHUIECKON
UHPOPMALIUHL.
4. CTPYKTYPA U COJAEPKAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype WHIMKATOPBI H 1. sieMble
KOMIIeTeH Ui pecypcesl padoThI
Pa3gen 1. OcHoBHBIC
TOHSATHS
1.1 Hanowacrtuus! u 3 2 ITK-3-31 IIK-3- | JI1.1JI12.1JI3.
HaHomarepuaibsl. OCHOBHBIE V1 IIK-3-Bl 1
noustus.Onpenenenus. /Jlex 3132
/
1.2 OCHOBHBIE TTOHATHSL. 3 1 IMK-3-31 [IK-3- | JI1.1J12.1JI3.
TepmoauHamuka V¥1IIK-3-Bl 1
IIOBEPXHOCTH B 2102
HaHOMaTepuanax.
OTIn4UTENbHbIE
0COOCHHOCTH CBOHCTB
BEII[ECTBA HA TIOBEPXHOCTH U
B IPUIIOBEPXHOCTHBIX
crosix. /Tlp/
1.3 Brimonnenue 3 6 MK-3-31 IIK-3- | JI1.1J12.1JI3.
WHJIUBUTyaJIbHBIX V1 IIK-3-B1 1
3amanuii /Cp/ D192
1.4 Knaccudukanus mucnepcHbix 3 2 IMK-3-31 IIK-3- | JI1.1J12.1JI3.
CHCTEM U HaHOPa3MEPHBIX V1IIK-3-Bl 1
00bekToB. /Jlex/ 3132




1.5 OcobenHoctr 1 TIK-3-31 TIK-3- | JI1.1J12.1J13.
HaHOCTPYKTYPHOTO V1 IIK-3-B1 1
cocrosiHus Bemiectra. /T1p/ 21932

1.6 Brmonaenue 6 [MK-3-31 IIK-3- | JI1.1J12.1J13.
HH]IMBUTyaJIbHBIX V1 IIK-3-B1 1
3amanuii /Cp/ D192
Paznen 2. MeToast
(opmupoBanus u ananuza
TOHKOIJIEHOYHBIX
MAaTepHAaJoB,

HAHOMATEPHAJIOB H
HAHOYACTHIL

2.1 MeTtop! TOTY4YEeHUST TOHKUX 2 T1K-3-31 I1K-3- | JI1.1J12.1JI3.
IUIEHOK OKCUIOB V1 IIK-3-B1 1
MeTasuioB /JIex/ 21322

2.2 XHUMHUYECKOE OCAKICHUE U3 1 [TK-3-31 IIK-3- | JI1.1JI2.1JI3.
razoBoii ¢a3sr /TIp/ V1 T1K-3-Bl 1

2132

2.3 Brimonnenue 11 TIK-3-31 I1IK-3- | JI1.1J12.1J13.
WHIUBUIYaTbHBIX V1 IIK-3-Bl 1
3amanuii /Cp/ 21932

2.4 MeTtozp! ONy4EeHUS U 2 TIK-3-31 TIK-3- | JI1.1J12.1J13.
OCOOCHHOCTH TIEHOK V1 IIK-3-B1 1
JIsurmropa—bnomkert /Jlex/ D192

2.5 ArtomHast umxenepus /I1p/ 1 IMK-3-31 TIK-3- | JI1.1J12.1J13.

V1TIIK-3-B1 1
2132

2.6 Brimonnenue 16 TIK-3-31 IIK-3- | JI1.1JI2.1JI3.
WHIUBUIYaTbHBIX V1 IIK-3-B1 1
3ananwuii /Cp/ 2192

2.7 Du3nvecKre OCHOBBI 3 TIK-3-31 TIK-3- | JI1.1J12.1J13.
CKaHUPYIOILEH 30H/10BOI U V1 IIK-3-B1 1
aTOMHO-CHUJIOBOH 2132
Mukpockornuu. [ToHsTHE
aTOMHOH nHxeHepuu /Jlex/

2.8 JlokanbHOE XMMUYECKOE 1 TIK-3-31 TIK-3- | JI1.1J12.1J13.
OCaXJIEHHE U3 Ta30BOM (a3bl V1 IIK-3-B1 1
METO/IaMU CKaHUPYOILEi 21092
30HJ0BOH Mukpockoruu /ITp/

2.9 BelinonHenue 16 TIK-3-31 TIK-3- | JI1.1J12.1J13.
WHIMBUAYATbHBIX V1 IIK-3-B1 1
3ananwuii /Cp/ 21922

2.10 | Camocbopka mpu 1 MMK-3-31 IIK-3- | JI1.1J12.1JI3.
3MUTAKCUATIBHOM V1IIK-3-B1 1
BbIpaluBanuu mieHok /IIp/ 2122

2.11 | CamoynopsoueHue u 2 TIK-3-31 TIK-3- | JI1.1J12.1J13.
camocOopka B VY1 IIK-3-B1 1
HaHOJIUCIIEPCHBIX 2102
cucrtemax /Jlex/

2.12 | Metoapl noiy4eHus u 1 TIK-3-31 TIK-3- | JI1.1J12.1J13.
0COOCHHOCTH TUTEHOK VY1 IIK-3-Bl 1
JIbarmropa—bnomxert /Tlp/ 2122
Paznen 3. CnenuajibHbie
3224 PUMeHEHUs
HAHOMATEPHAJIOB

3.1 CrenuanbHble 3a7a91 2 [MK-3-31 IIK-3- | JI1.1J12.1JI3.
NIPUMEHEHUS V1IIK-3-B1 1
HaHoMaTepuainos /JIex/ 3132

3.2 ToruBHBIC JIEMEHTHI. 2 TIK-3-31 TIK-3- | JI1.1J12.1J13.
Marepuannsl, VY1 IIK-3-B1 1
npumenerue /T1p/ 2102




33 JlokanbHOE OKHCIEHKE 2 TIK-3-31 TIK-3- | JI1.1J12.1J13.
MMOBEPXHOCTH METAJLJIOB U V1 IIK-3-B1 1
MOJTYIPOBOJHUKOB METOJAMU 21032
CKaHUPYIOILEH 30H10BOU
MUKpockomnuu /Jlex/
34 CynepKoHIeHCATOPBL. 4 TIK-3-31 TIK-3- | JI1.1J12.1J13.
Marepuansl, V¥1IIK-3-Bl 1
npumeHerue /T1p/ 2102
3.5 Brmonnenne 19 [ IIK-3-31 IIK-3- | JI1.1J12.1J13.
WH/IMBUAYaTbHBIX V1 IIK-3-B1 1
3amanuii /Cp/ 21322
3.6 Jpyrue cdepbl mpUMeHEHUS 4 IK-3-31 IIK-3- | JI1.1JI2.1JI3.
Ha"oMaTepuaios /TIp/ V1IIK-3-Bl 1
2122
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, IK3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITEJIbHON MOATOTOBKH
Kon KonTponbHoe Iposepsiemere
KM MepOpUATHE HHJIMKATOPLI Bomnpocs! 1 MOATOTOBKI
KOMITETEHIIUH
KM1 MK-3-31;I1K-3- [1K-4.2.-31
Y1;IIK-3-B1 1. Ha3zoBuTE OCHOBHBIE IIPUYMHBI BOSHUKHOBEHHS OTIIMYMNA CBOMCTB

HAHOYACTHIL OT CBOMCTB MAaKPOCKONUYECKUX TeNl. B 4éM mposBisatoTcs
a1tn oTimumsA? [IpuBenure mpuMeps .

2. Uro Takoe gucnepcHas cucrema? M3 xakux gacteit ona cocrout? Uro
TaKoe AUCTIEPCHOCTh? UTO TaKoe CIOXKHBIE JUCHEPCHBIE CUCTEMBI?
3. Kakwue Bunp! iaccuduKanny AucriepeHbIX cucteM Ber 3Haere?
Onumure ux. [Ipuseaure npumMepsl.

4. ChopmynupyiiTe pasnuyaust MKy TOHATHIMH «IIOPOIIKI,
«TpaHyJbD U «KJIACTEPBI».

5. Ha xakwie 1Ba THIA AEITAT SMYIBCHH 10 PA3IHYHIO B OISIPHOCTH
Cpezbl, B KOTOPOH IPOU3Be-ACHO SMYIbTIPOBAHNE, U
SMYIBTUPOBAHHOTO BElIeCTBa?

6. ITpy KakoM yCIOBHHU MPOMCXOAUT CAMOIIPOU3BOIIBHOE
SMYJIbIUpOBaHHE?

7. Chopmynupyiite, B 4éM COCTOUT Pa3HUIIA MEXKTY THO(POOHBIMU U
THO(UIBHBIMH 30JIIMH.

8. Jlaiite omnpenenenue MoHATHIO Teis. B uém 3akimouaercs spneHne
THUKCOTPOIHH?

9. Yto Takoe asporenb? KakoBa 0CHOBHast 0COOEHHOCTb €ro
nosryaenus? B 4ém cocTout oTm-unTensHas 0cOOCHHOCT
kceporeneit? Kakie ocobeHHbIe cBOMCTBa asporeneli Brr moxkere Ha-
3Bath? Kakue coepsl ux npumenenus Bol 3Haete?

IK-4.2.-Y1

1. Uro Takoe MUKpoOKancynupoBanue? KakoBbI pa3Mepsl MUKPOKAIICyI1?
2. B xakoM arperaTHOM COCTOSIHHH J0JDKHO HaXOAUTHCS
KarcyJIupyeMoe BEIECTBO IPH MUKpO-KarcyaupoBanuu? Kakoe npu
3TOM OCHOBHOE TPeOOBAaHHE MPEIBABIAECTCA K BEIIECTBY MaTe-praa
00050uKH MUKpOKarcyibl? [IpuBeauTe nmpuMepsl TOTo, KaKue
MaTepHabl JUis 3TOr0 UCTIOIb3YIOTCS.

I1K-4.2.-V2

1. Ot 4ero u Kak 3aBUCHUT (OpMa MUKPOKATICY?

2. IIpuBeanTe NPUMEPHI TOTO, KAKOE CTPOEHHE MOTYT UMETh
MHKPOKATICYJTBI.

3. Ha kxakue Tpu K1acca MOXKHO Pa3feIuTh METOIbBI
MHKpoKancyaupoBaHus? Kakoil MeToa MUK-pOKancyIupoBaHHs
OTHOCAT cpa3y K AByM Kiaccam? K xakum?

4. YT0 CITyXKHT ITIaBHBIM KPUTEPHEM IIPH BEIOOpE METOa
KarcyaupoBaHus?

5. aiite onpeneneHne TepMUHAM KOATYIISIUS, (QIOKYIISIHS,
KOAJIECIICHIIHS 1 KOAl[ePBaIIUsl.




[1K-4.2.-B1

1. B uém 3axmouaeTcss METO XUMHUYECKOTO OCaXIEHUS U3 Ta30BOM
¢a3sr (CVD-nponecc)? Ipuseante Tunmanyto cxemy CVD mpomnecca.
B 4uéM 0cHOBHBIE JOCTOMHCTBA 3TOr0 MeTOoaa?

2. ITo xakuM KpUTEpUsAM, KaK IPaBUIIo, pa3aensor Meroasl CVD?
TIpuBeauTe MO HECKOIBKO MPUMEPOB.

3. B uéM 3aKmrouaerca MeToA (PH3HUECKOTO OCAXKICHHS U3 Ta30BOM
(daser (PVD-nporiecc)? Ka-KoBbl €ro OCHOBHBIE JIOCTOMHCTBA U
HEOCTaTKu?

4. Yto TaKoe 30JIb-reab TeEXHOMOrus? M3 KaKuxX THITMYHBIX CTaIAi
COCTOMT 30J1b-T€Nb Ipolecc?

5. Kakue marepuaibl HO3BOJISET [1OJy4aTh METO 30J1b-Tesb? KakoBbl
OCHOBHBIE JOCTOMHCTBA M HEJIOCTATKU 3TOT0 MeToaa?

6. B ué™m 3akmovaeTcs ruapoTepManbHblii cuaTe3? Kakue naBnenus u
TeMIIepaTyphl Xapakrep-Hbl [uis Hero? Kakue 1Ba TEXHOJIOTHYECKHX
npuéMa UCIONB3YIOTCS, KaK IPaBHIIO, TIPH THAPO-TEPMaTLHOM CHHTE3e?
Kaxue MaTepuansl MOKHO 1I0JIy4aTh TaKUM MeTogoM? J{ns gero uc-
MOJIB3yeTCs TUAPOTEpMalIbHas 00paboTka MaTepHaIoB?

7. Kak npou3BouTCs BBIPALIMBAHUE MOHOKPUCTAJIJIOB METOJJOM
TUPOTEPMAIIBHOTO CUHTE3a?

8. Uro takoe miénku JIaurmropa-brnomxkerr? Kakue BeniectBa
MPUTOAHBI I NOTy4eHUs TakuX IEHOK? KakoBbl 0COOEHHOCTH
CTPOCHHUS TaKUX BEIIECTB?

9. Uem oTnuuaroTcs APYr OT Apyra mi€Hku X-, Y- u Z-tuna? B uém
pa3HHIa IPOLEAYp UX MOTy-ueHHus?

10. [IpuBeauTe cxeMy YCTaHOBKH JUIsl OITydeHHUs IUIEHOK JI3HrMIopa-
bnomxerr X-, Y- u Z-tuna.

11. Yto Taxoe mnénku JIrurmropa-1llaiipepa? B uém ocobeHHOCTH
Mmerona laiidepa ans mony-ueHus miéHok JIsurmiopa- biomxertr?
W300pa3uTte cxeMaTHYeCcKH IPOIEYPY CO3MAHMS ITO-KPBITHI STHM
MeTo0M. KakoBBI €ro mpeuMyIecTsa 1 HeIOCTaTKU ?

I1K-4.2.-B2

1. Kaknie ¢pm3udeckre MpUHIIUTIBI JISKAT B OCHOBE PaOOTHI
CKaHHPYIOLIEro TYHHEIFHOTO MUKpO-ckona? Kaxum ob6pazom
OCYILECTBIIIETCS U3y4E€HHE TOBEPXHOCTH C MOMOIIBIO CKAHUPYIOLIEro
TYHHEIBHOTO MUKpockomna? J[js uccienoBaHus Kakux MaTepualoB
BO3MOYHO HCIOIb30BAHUE CKAHUPYIOLIEH TYHHEJIbHOU MUKPOCKOIIMU?
2. Kakue ¢puznueckue NpUHLMIIBI JIEKAT B OCHOBE Pa0OTHl aTOMHOTO
CHJIOBOI'O MUKpockona? B uém oTiuune aTOMHON CUIIOBOM
MUKPOCKOIIUY OT CKAHUPYIOLEH TYHHEJIbHOU MUKpocKonuu? JIist
UCCIEIOBAHUS KAKUX MAaTepPHaIOB BO3MOXKHO UCIIOIB30BaHUE AaTOMHOM
CHJIOBON MUKPO-CKOTIUH?

3. Yto Takoe aroMHas uHxkeHepus? Kakue npouecchl nepeHoca aroMoB
OTHOCSIT K IapaJIIeNb-HbIM, a KaKie — K MePIIeHIUKYTIIPHBIM?

3. Bormpoch! k KOHTposIbHOH pabote 3 «CrnenuanbHbIe 3a1a4n
MpUMeHEeHUs] HaHoMaTepraioB. CpecTBa aKKyMYJSIIIAN dJICKTPUIECKOI
SHEPTUM.

1. Yto Takoe TOIJIMBHBIA 3JIEMEHT?

a. OTO eIMHHMIIA KOJIMYECTBA CrOPaeMoro TOILJIMBA, UCIIOJIb3YEMOro Ha
TEIJIOBBIX JIEKTPOCTAHLIUSAX;

b. OguH U3 XUMHUYECKUX JIEMEHTOB, CITOCOOHBIX K OKUCIIEHUIO
KUCJIOPOZIOM BO3yXa C HHTEHCUBHOCTBIO, IOCTATOUYHOM

VII: 03.04.02-M®3-20-1-1.PLX crp. 7
JUTSL TOPEHHSL, ¥ UCTIONB3YEMBIH IS TOTTYdeHUS AIIeKTPUIECKON
SHEPIHH;

¢. DIEKTPOXUMHUUECKUN NCTOYHHK TOKA, IPUHLIUI paboThl KOTOPOTO
OCHOBAH Ha MPsAMOM MOTy4eHHH dJIEKTPUUECKOH SHEPTHU B PE3YNIbTaTe
KaTaJINTHIECKOTO OKHUCIICHHS Pa3IMYHBIX BHIOB TOIUINBA.

2. Moxert i TepmoguaamMuaeckuid KITJ{ TormmmBHOTO 371eMeHTa ObITh
6omnbie 100 %?

a. Her, ne moxer. ITapwxkckas Axkagemus Hayk yxxe ¢ XVII Beka He
paccMaTpUBaeT 3asBKU HA H300pETeHNs BEYHBIX JBHUTATENCH;

b. la, MOXeT, HO 3TO SIBIsI€TCS CIECTBHEM HE BOSHUKHOBEHMS SHEPTUH




U3 HUOTKY/a, a (POPMAIBHOCTU ONPeAeTIeHHUs TEPMOTHHAMHIECKOTO
KII xak otHomenuss AH/AG 1 71s1 HEKOTOPBIX PEaKIuii 3TO
OTHOIIICHHE OKa3bIBaeTcs Ooibine 1. Ha camoM nerne B Takux Cirydasx
peakuus B TOIUIMBHOM 3JIEMEHTE IIPOTEKaeT 3a CYET MOTIIOMICHHS Teruia
U3 OKpyXkatouien cpepl, a peanbHbiil KITJ[ Bc€ paBHO oka3bl-BaeTcs
Mmenbie 100 %, xoTs BcE paBHO ocTaéTcst 00Jiee BEICOKAM, YeM ISt
MHOTHUX JIPYTHX CHCTEM T€HEPaINN JIEKTPUIECKOH SHEPTHH.

3. Kak npaBunsHoO pacumpoBsiBaercs abopesuatypa PEMFC?

a. Polymer Electrolyte Membrane Fuel Cell;

b. Proton Exchange Membrane Fuel Cell;

c. Bapuantst b u c.

4. Yro Takoe SOFC?

a. Te€pno-okcumuble TormuBHbIE dneMeHTHI (Solid Oxide Fuel Cell);
b. TBépno-xucmopoaHsie TOITHBHEIE AeMeHTH (Solid Oxygen Fuel
Cell);

5. YTo U3 nepevncIeHHOro Ha CaMoM JIeNe HE OTHOCHUTCS K TOTUIMBHBIM
aseMeHTam?

a. DMFC (Direct Methanol Fuel Cell) — ToriBHbIE 31€MEHTHI C
HPSIMBIM OKHCJICHH-EM METaHOJIa;

b. AFC (Alkaline Fuel Cell) — nmieno4nbie TOIUIMBHBIC 3JIEMEHTBI,

c. PAFC (Phosphoric Acid Fuel Cell) — TormmBHBIE 371eMEHTHI €
3JIEKTPOIIMTOM Ha OCHOBE Ha ()OC(HOPHOI KUCTIOTHI;

d. MCFC (Molten Carbonate Fuel Cell) — ToruiiBHBIE 37IeMEHTHI Ha
OCHOBE PaCIUIaB-JICHHBIX KapOOHATOB,;

e. CBFC (Carbon Blocks Fuel Cell) — TorumnBHBIE 3JIeMEHTHI U3
YIJIEPOAHBIX OJIOKOB.

6. B uém npenmyIecTBa HCIIOIb30BAHUS IICKTPUIECKON SHEPTUH B
COBpPEMEHHOH TeXHOJIO-TuIeckor cdepe?

a. Beicoxa 3¢ dekTuBHOCTS TpeoOpa30BaHUs ITEKTPUIECKOH IHEPTUH B
JpYTHe BUJIbl SHEPTHY;

b. Bricoka Tarke 1 3 (heKTHBHOCTD TIepeaadn JICKTPHICCKOI SHEPTHY;
c. Bcé BrienepeuuncieHHoe.

7. Kakue cucteMbl HaKOIJIEHUs dJIEKTPUUECKON SJHEPTUU U3
HEPEeYUCICHHBIX 001a1a10T Hau-00IbIIeH yenbHOI SHeprueii?

a. AKKyMyJISITOPBI, METaJI0-BO3IYIIIHBIEC ¥ IPOTOYHBIE OaTapew;

b. CynepkoHaeHCaTpHl;

¢. MaxoBHKH.

8. Kakue cucteMbl HaKOIUIEHUS! JJIEKTPUYECKOH SHEPTUU U3
MEePEUINCIICHHBIX 00J1a1al0T Hau-00bIIeH YIeTbHOH MOIITHOCTBIO?
a. AKKyMYJISITODBI,

b. Meranno-Bo3aylIHbIE U IPOTOYHEIE OaTapey;

c. CynepkoHaeHCaTpbl U MaXOBUKH.

9. Kaxue cucTeMbl HAaKOIUICHUS JIEKTPUUECKON SHEPTUH U3
HEePEeYUCIICHHBIX 001a1a10T Hau-00JIbIIeH CKOPOCTHIO camopaspsiaa?
a. AKKyMyJsITOPBI;

b. Meramno-Bo3aymHsle OaTtapeu;

c. [Ipotounsie 6atapew;

d. CynepkoHIeHCATPBI 1 MAXOBHKH.

10. Kaxue cucteMbl HAKOIIJIEHUS 3JIEKTPUUECKON SHEPTUU U3
MEePEUYHCIICHHBIX 00/1a1al0T Hau-MEeHbIIel CKOPOCTBIO camopaspsna’?
a. AKKyMyJIsITOPBI;

b. Meramno-Bo3aymuHsle OaTaper ¥ MPOTOYHBIE OaTapew;

c. CynepkoHieHCaTpbl U MaXOBUKH.

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HasBanue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTsI paboTsI N
KOMITETEHITHH
P1 [TK-3-31;11K-3- BapuanT No 1
B1;IIK-3-V1 1. HazoBuTE OCHOBHBIE MPUYNHBI BOSHUKHOBEHUS OTIIMYNN CBOWCTB

HAHOYaCTUILl OT CBOMCTB MAaKpOCKOIMUYECKUX Tel. B uéM npossistoTes
o1 oinuust? IIpuBeanTe MpUMepsl.

2. Kakue Bup! KitaccuUKanmy AUCTIEPCHBIX cucteM Bel 3Haere?
Onumure ux. [IpuBeaure npumMepsl.

3. ChopmynupyiiTe pa3mHdus MeX Ty MOHATHIMHE «IIOPOIIKI»,
«TPaHyAbD U «KIACTEPBI».

4. Ha xaxue 1Ba TUIA JENIAT SMYIBCHH 110 PA3IMYHUIO B MOIAPHOCTU
cpefibl, B KOTOPOH NPOU3Be-I€HO SMYIbIUPOBAHUE, U




SMYIBTUPOBAHHOTO BEIIeCTBA?

5. Uro Takoe a3porens? KakoBa 0CHOBHast 0COOEHHOCTb €70
noxydeHus? B uéM cocTonT oTH-unTeNnbHAS 0COOCHHOCTD
kceporeneit? Kakue ocobeHHbIe cBOMCTBa adporeneii Ber moxere Ha-
3Bath? Kakue coepsl ux npumenenus Bl 3Haere?

6. Ha xakue Tpu K1acca MOXKHO Pa3feIuTh METOIbBI
MUKpoKancyauposanus? Kaxoil MeTo MUK-pOKAICYINPOBAHUS
OTHOCSIT cpa3y k 1ByM Kkinaccam? K xaxum?

Bapuant Ne2

1. B uém 3akmrouaercss METOH XUMHYECKOI0 OCaKICHUSA 13 ra30BOM
(aser (CVD-mpornecc)? IpuBeante Tunuanyto cxemy CVD mporecca.
B uém ocHOBHBIE JOCTOMHCTBA 3TOTO MeTOAA?

2. Yo Takoe 30Jb-reinb TeXHOIorug? M3 Kakux THIHYHBIX CTaaui
COCTOUT 30J1b-T€Nb Ipolecc?

3. Kak mpousBoauTcs BhIpalMBaHHE MOHOKPHCTAIIJIOB METOJOM
TUAPOTEPMAIIBHOTO CUHTE3a?

4. Yro Taxoe iénku JIsurmiopa-bromxert? Kakue Berectna
MPUTOTHBI JUTS TOJYYeHUS TakuX IIEHOK? KakoBBI 0COOEHHOCTH
CTPOCHHMSI TAKUX BEIIECTB?

5. IlpuBenute cxeMy yCTaHOBKU JUIs OJIy4eHHs IUIEHOK JIsHrMIopa-
baomxerr X-, Y- u Z-tuna.

6. Kakue ¢pm3nveckue MPUHIIUTIBI JISKAT B OCHOBE PaOOTHI
CKaHHUPYIOIIEr0 TYHHEIFHOTO MUKpO-ckoma? Kaxum obpazom
OCYLIECTBIISICTCS N3y4eHHE IOBEPXHOCTHU C MOMOILBIO CKAHUPYIOIIETO
TYHHEJIBHOTO MUKpockomna? J[Jst uccienoBaHus Kakux MaTepualoB
BO3MOXHO MCIOJIb30BAHUE CKAHUPYIOLIEH TYHHEIIbHOW MUKPOCKOIIMU?

BapuanT Ne3

1. YTo Takoe TONIMBHBIN JIEMEHT?

a. OTO eMHHIIA KOJIHYECTBAa CTOPAEMOTro TOIINBA, UCTIOIB3YEMOr0 Ha
TETIIOBBIX 2JIEKTPOCTAHIUAX;

b. OIMH U3 XUMHUYECKUX 3JICMEHTOB, CITOCOOHBIX K OKHCJICHUIO
KHCJIOPOJIOM BO3/yXa C HHTEHCHBHOCTBIO, TOCTATOUHOM Ul TOPEHHS, U
UCTIONb3YEMBIH JUIS TOY4EHUS INEKTPUUECKON SHEPTUH;

C. DJIEeKTPOXUMHUYECKUIT HCTOYHHK TOKA, TIPHHIIAIT pabOTHI KOTOPOTO
OCHOBaH Ha MPSAMOM MOJTydEeHHH dJIEKTPHIECKOH YHEPTHHU B PE3yNIbTaTe
KaTaJIUTUYECKOT0 OKUCIICHHS Pa3IMUHbIX BUOB TOILINBA.

2. Moxer 1 Tepmonuaamuieckuii KIT1/I TonmBHOTO 31€MeHTa ObITh
6ombmre 100 %?

a. Her, ne moxer. [Tapmxckas Axkagemus Hayk yxe ¢ XVII Bexa He
paccMaTpUBaeT 3asiBKU Ha U300peTeHNs BEUHBIX JBUTraTeNeH;

b. la, MOXeT, HO 3TO SIBISI€TCS CICICTBHEM HE BOSHUKHOBEHHS SHEPTUH
U3 HHOTKY/a, a (POPMAIBHOCTH OIPEeTICHIS TEPMOTMHAMHIECKOTO
KII[] xak otnomenns AH/AG 1 a1 HEKOTOPBIX peakuuii 3To
OTHOILIIEHHE OKa3bIBaeTcs Oonpiue 1. Ha camom zene B Takux cirydasx
peakuys B TOIUIMBHOM 3JIEMEHTE IIPOTEKAeT 3a CUET IOTIIONMICHHS TeTuia
13 OKpyXatouien cpepl, a peanbHbiil KITJ[ Bcé paBHO oka3bl-BaeTcs
MenbIie 100 %, xots BCE paBHO ocTaéTcst 60JIee BBICOKUM, YeM IS
MHOTHUX JIPYTHX CHCTEM T€HEpaIlii 3JIEKTPUIECKOH SHEPTHH.

3. B uéM npeuMyniecTBa UCIIONb30BaHUS IIEKTPUYECKON S3HEPIHH B
COBpPEMEHHOH TeXHOJIO-Thu4YecKor cdepe?

a. Bricoka addexruBHOCT IPE0OpPa30BaHUS IIEKTPHUECCKONH SHEPIUH B
JpyTre BUIBI SHEPTUH;

b. Bricoka Taroke 1 3)(heKTHBHOCTD Iepeaadn IEKTPUIECKOi SHepruy;
c. Bcé Bhllenepeuncientoe.

4. Kakvie cuCTeMBI HAKOIUICHHS 3JIEKTPUIECKOH SHEPTHH W3
MEePEINCIICHHBIX 00J1a1al0T Hau-00JIbIIeH yaeTbHON 3HepTuen?

a. AKKyMYJSITOpPBI, METAIJIO-BO3AYIIHBIE M TPOTOUHBIE OaTapeu;

b. CynepkoHieHcaTphl;

¢. MaxoBuxu.

5. Kakue cucTeMbl HaKOILUIEHUS JIEKTPUYECKOM SHEPTUU U3
HepEeYHCIIEHHBIX 00/1a1al0T Hau-00b1Iel CKOPOCTBIO caMopaspsaa’?

a. AKKyMyJsITOPBI;

b. Meranno-Bo3aymHsle OaTtapeu;

c. [Ipotounsie 6arapew;




d. CynepkoHaeHCATPHI U MAXOBUKH.
6. Kakue cucteMbl HaKOIUIEHUS YJIEKTPUUECKON SHEPTUH U3

TIEPEYNCIICHHBIX 00JIaal0T Hau-MEHBIIIEH CKOPOCThIO camopaspsiaa?
a. AKKyMYJISITODBI,
b. Metanno-Bo3ayiHeie 6aTapen U MPOTOYHbIe OaTapew;
c. CynepkoHJieHCAaTpbl 1 MaXOBHUKH.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeH He PeTyCMOTPEH

5.4. MeToauka oleHKH OCBOEHUS AUCHHUILIMHBI (Moayis, npakTuku. HUP)

OLeHKa «OTIMYHO» - 00YUaIOIIMICS TTOKA3bIBAET TITyOOKIE, HCUEPIBIBAIOIIME 3HAHUS B 00beMe ITPOHICHHOH IPOrpaMMBl,
YBEpEHHO JICHCTBYET MO IIPHUMEHEHHIO TTOJTyIeHHBIX 3HAHWH Ha MTPaKTHKe, IPaMOTHO ¥ JIOTHYECKH CTPOIHO H3JIaraeT MaTepHrai Ipu
oTBeTe, yMeeT (pOpMyIHPOBATh BEIBOABI U3 H3TI0KEHHOTO TEOPETUIECKOTO MAaTepHaa, 3HaeT JOMOTHUTENEHO PeKOMEHJOBAaHHYIO
JIUTEPaTypy.
OneHKa «XOpOIIOo - 00yJaIONHiiCs TOKa3bIBACT TBEPbIC M IOCTATOYHO ITOJIHbIC 3HAHUS B 00beMe ITPOHICHHOH IPOrpaMMBl,
JIOMyCKaeT He3HAYUTEIbHBIC OIIHOKY TP OCBEIICHUH 33/IaHHBIX BOIIPOCOB, IIPABIIIBHO ACHCTBYET O MPHMEHEHHIO 3HAHUH Ha
MpaKTUKE, YETKO U3/IaraeT MaTepHall.
O1LieHKa «y/IOBJIECTBOPUTEIBHOY - 00YHAIOIMHCS TIOKa3bIBACT 3HAHUS B 00bEME POHAESHHOM MPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U ¢
OITMOKaMH, HO YBEPEHHO MCIPABIISEMBIMH ITOCIIE JOMOIHUTEIBHBIX ¥ HABOSAIINX BOIIPOCOB, IPABHIIBHO AEHCTBYET IO
MPUMEHEHUIO 3HAHUH Ha MIPAKTUKE;
OreHKa «HEYJOBJIETBOPUTEILHOY - 00YYAIOIIMIACS JOIMTyCKaeT rpyOble OIMOKU B OTBETE, HE TOHMMAET CYIIIHOCTH U3J1araeMoro
BOITPOCA, HE yMEET IPUMEHATh 3HAHHS Ha MPAKTHKE, NAET HETOJIHBIE OTBETHI HA TOMOTHUTENBHBIE U HABOAAIINE BOITPOCHI.
OrneHka «He SBKa» — O0YJaIOIIMiACs Ha SK3aMeH He SBUJICS.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubanoreka WsnaTenbcTBO, TOA
JI1.1 [Ky3uenos H. T., OCHOBBI HAHOTEXHOJIOTHU: OnexTpoHHas OHOIHOTEKA Mocxksa: JlabopaTopust 3HaHHHA,
Hogoropues B. M., YueOHHK 2017
XKabpes B. A,
Mapronus B. 1.
6.1.2. JlonosiHuTEBHAS JIUTEPATYPA
ABTODBI, COCTABUTENU 3arnaBue Bubmmorexa WznatenscTBO, rof
JI2.1 |Muponos I 1., HanoTexHOIOTHA: HOBBIH 3Talm | DNEeKTpOHHAs OMOIHOTEeKA Kazans: [Toznanne (MuCTHTYT
Marseesa E. JI., B Pa3BUTHH YeJIOBEUECTBA: DVII), 2010
Baiibaxosa E. B., MoOHorpadus
Kpamun T. B.,
bemunkas I'. H.,
Tumupscos B. I'.
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmorexa WznatenscTBO, rof
JI3.1 Hanorexnonoruu: pazpaborka, |bubdbmmoreka MUCuC M.: Caiinc-Ilpecc,
MpUMEHEHHUE
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTn « AHTepHET»
51 IMoptan denepanbHBIX FOCYIAPCTBEHHBIX http:/fgosvo.ru/fgosvo/92/91/4/88
00pa3oBaTENbHBIX CTAaHJAPTOB
32 | Poccuiickoe obpa3oBanue: (henepaabHbIA MOPTAT http://www.edu.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, I1TO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |ESET NOD32 Antivirus
113 Microsoft Project 2016
I1.4 | Microsoft Visio 2016
I1.5 |Microsoft Visual Studio 2015

6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHarnienne

KOMIUIEKT ~ ydyeOHoi  wmebemn Ha 140  wmect  gis
o0yJaromxcs, pabouce MECTO IpeToaBaTess,
MYIBTHMEUIHOE 000pyHOBaHHE, HOYTOYK C JOCTYIIOM K
UTC «Unteprer», DMOC yHuBepcuTeTa 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus u
TEeXHHYECKHE  CperncTBa  oOydeHWs,  ciaykKamme Ui
TIpeAocTaBIeHUS HH(pOopMauy GONIBIION aAyTUTOPUHL.

KOMIUISKT ~ y4eOHOM wmebemm Ha 140  wmect g
00y4Jarommxcs, pabouee MECTO MpernoiaBaTes,
MyIbTHMEIUIHHOE 00OpynOBaHWE, HOYTOYK C IOCTYIIOM K
UTC «Uurepuer», DMOC yHuBepcuTeTa 4Yepe3 JMUHBIN
kabuner ©Ha mmnargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus u
TEXHHYECKUE  CPEICTBA  OOYYeHWs,  ClyXKallue Uit
TIpefocTaBIeHIs HH(OpMAaIK OOIBIION ayIUTOPHHL.

Ayn. Haznauenue
B-734 JlexuoHHas ayAuTOpUs
b-734 JlexuuoHHas ayquTopust
A-323a AynuTtopust UIS CaMOCTOSITEJILHOM
paboTsI

KOMIUIEKT y4eOHOW MeOenmumnaker Ha 6 pabouyumx MecT ¢
KOMITBIOTEpaMH, TMPHHTEP, JHIEH3MOHHBIX MporpamMmmM MS
Office

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

JlexurOHHBIE 3aHATHUS MO3BOJISIOT H3YUHTh OOIINE BOIIPOCHI, KACAIOUIUECS MONydeHHs, H3yIEeHHs CBOIICTB U IPUMECHEHHUS
HaHOYACTHI U HaHOMaTepHayoB. [Ipakrnyeckue 3aHsTH TO3BOJSIOT HOAPOOHO U3YUHUTH BIMSHHE PA3IMYHBIX (PaKTOPOB HA
CBOICTBA M3yJaeMBIX MaTEpHaJIOB, BIUSIHAS Ha HIX 0COOCHHOCTEH HAHOPAa3MEPHOTO COCTOSHUS.

[IpoBeneHwe ayIUTOPHBIX 3aHATHH IpeIyCMaTPUBAET HCIIOJIB30BaHHE B yIeOHOM Kypce aKTUBHBIX M HHTEPAKTUBHBIX TEXHOJIOTHIA:
- IPOBEIEHHE JIEKIUI C UCIIOIb30BAaHUEM HHTEPAKTUBHBIX M MyIbTUMEANIHBIX TEXHONOTHH (Ipe3eHTanus B popmare MS

PowerPoint).

JucruimHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYUTeIbHOTO 00beMa CaMOCTOSITeNIbHOW paboThl. OTIenbHEIE YaeOHbIC
BOIIPOCHI BBIHOCSITCSI HA CAMOCTOSATEIBbHYIO TPOPabOTKy M KOHTPOIUPYIOTCS IIOCPEICTBOM TeKyIel arrecTanuu. [Ipu 3Tom
OpraHHU3yIOTCs IPYNIOBBIC M MHANBHAYaIbHbIC KOHCYIbTalMH. KauecTBEHHOE OCBOCHHE IMCLIMILTHHBI BO3MOXHO TOJBKO ITPU
CHCTEeMaTHIECKOH CaMOCTOSITENTFHOM paboTe, YTO MOIICPIKIBACTCS CHCTEMOW TEKyIIei 1 pyOeKHOH aTTecTaln.




