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1. IEJIM ¥ 3AJJAYM OCBOEHUS JUCIIATIIAHBI

esb0 0CBOEHUSI TMCUMILUIMHBI SBJISCTCS M3yYE€HHE OCHOBHBIX (DH3MKO-XUMHUYECKHUX IPO-
1[ECCOB, JIeXKAIIUX B MPUPOJIC PA3IMUYHBIX METOJIOB HAHOTEXHOJIOTHHU: B3aWMOJICHCTBUE MOTOKA pac-
IJIaBa ¢ MOTOKOM Trasa M *KHUIAKOCTH, IPUBO/ISINEE K TeHEPAIlMd HAHOYACTHII, B3aUMOJICUCTBUE TTOTOKA
KUJKUX U TBEPIBIX HAHOYACTHUII C TIOBEPXHOCTHIO TOJIOKKH; ajcapOuus U AecopOIns KIacTepoB H
MOJIEKYJI; TIPOIIECCHI IO/ HUIJIOH TYHHEIHHOTO CHJIOBOTO MHUKPOCKOIIA;, B3aMMOJICHCTBHE AKTHBHBIX
YaCTHUII TUTa3MBbI C TIOBEPXHOCTHIO TOII0KKHA. CBOMCTBA M 00JIACTH MPUMEHEHUSI HAHOYACTHIL.
3anaveii mpenonaBaHus JUCHMIUIMHBL SBIACTCS (POPMUPOBAHUE Y CTYICHTOB YIIyOJEHHBIX
3HAaHWUNA 0 PU3UKO-XUMUYECKUX SIBIICHUSAX H MTPOIIECCaX, UMEIOIINX OTHOIICHHE KHAHOTEXHOJIOTHSIM.
2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucnumimHa "®U3UKO-XUMHYECKUE OCHOBBI HAHOTEXHOJIOTHM'  OTHOCHUTCS K 00s3aTelIbHOMN
yacTu broka 1 TUCIUIUIMH ITUKIIA MOATOTOBKHM OakanaBpoB 1o HampasieHuto 28.03.02 «HanouxeHe-
pusD.
OcBoeHme JUCHUILTUHBL 0a3UpyeTcsl Ha 3HAHUSX, TIOTYUYEHHBIX IPU U3YYEHUH TUCIIUIUINH:
Xumus
DKoJiorus
WNudopmaruka
Hcropus pa3BUTHS TEXHOJIOTHIA
AHaMTHYECKass TeOMETPHS M JIMHEWHAs alreopa
MareMaTHYECKHI aHAIU3
dusuka
O3HakoMUTEIbHAS IPAKTUKA
Juddepennnanbabie ypaBHEHUS U IUCKpETHAS MaTeMaTHKa
HayuHno-nccnenoBatenbckas padora (MonydeHne NepBUYHbIX HABBIKOB HAYYHO-
UCCJIEIOBATEIbCKOM paboThI)
OCHOBBI HAHOTEXHOJIOTHI 1 HAHOMATEPUAJIOB
[IpuknagHas MexaHuka
MarepuanoseneHnue
OCHOBBI HQACKHOCTH TEXHUYCCKUX CHCTEM
[IpoekTHas nesaTenTbHOCTh
Teopust BEpOATHOCTEN U MaTeMAaTHYECKasi CTATUCTUKA
MarepuanoBeieHre HAHOMaTEPUAIOB U HAHOCHUCTEM
MeToabl JUarHOCTUKH B HAHOTEXHOJIOTHIX
ComnpoTuBieHNE MaTepUaIOB

Pe3ynpTaThl OCBOGHUS TUCHMILUIMHBI OyAyT HEOOXOJUMBI Ul AajbHEHIIero mpoiecca ooyde-

HUSl B paMKax MO3TanmHOro (popMHUpOBaHUS KOMIETEHIMH MpU M3YYEHHH CIEAYIOUIMX CIEeHHUaIbHBIX
JUCLUTIINH:

e Komno3unmonHsle Matepuansl. MeTamioMaTpudHble, ¢ TOJIUMEPHON MaTpHIIEH

e CTpyKTypa M CBOWCTBA METANIMYECKUX HAHOMATEPUAJIOB

e BrICOKOBAKYyMHBIE TEXHOJOTHUECKHUE MPOLECCH B HAHOMHKEHEPHUH
a TaKKe I MPOU3BOJICTBEHHOW M IPEAJUINIOMHON IIPAKTUK, TOCYIapCTBEHHONM MTOIOBOW arTecTa-
117078
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3.IEPEYEHbD IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 IUCHUIIJIMHE

MOAYJIIO), COOTHECEHHBLIX C IINTAHUPYEMBIMMU PE3YJIIbTATAMMU

OCBOEHMA OIIOII

HpOHCCC HU3YyUYCHUA NUCHUIUIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/IC CICAYIOIINX KOMHCTCHHHﬁ:

Koa m nHaumMeHoBaHHEe
peaiu3yeMoii KOMIeTeH-

Ilepeyenns MJIaHNPYeMbIX pe3yJIbTATOB 00y4YeHHs MO TUC-
HUILTHHE (MOIYJII0), COOTHECEHHBIX ¢ MHAMKATOPAMHU J10C-

U THKEHHS] KOMIIeTeHIU
OIlK-1 3HaTh: GOpPMBI U METOABI MPO(HECCHOHATTLHOW KOMMYHUKALIUU
CnocobeH pemars 3a3/a4d | B YCTHOW M MMCBMEHHOH (pOpMax Ha PYCCKOM W MHOCTPAHHOM
npoeCCHOHATBHON  Jiesi- | A3BIKaxX JUIA PEeIIeHHs 3aa49 MPo(eCCHOHANBHOMN NesITETbHOCTH.

TEJIbHOCTH Ha OCHOBE IIpHU-
MEHEHUS €CTECTBEHHOHAYY-
HBIX W OOIIEHMH)KCHEPHBIX
3HAHWI, METOJAOB MaTema-
THYECKOT'0 aHajan3a U MOJC-
JINPOBAHUS

YMeTb: OCYLIECTBIATh NPO(PECCHOHANBHYIO KOMMYHUKALIUIO B
YCTHOW M MUCHMEHHOW (hopMax Ha PYCCKOM W HMHOCTPAaHHOM
A3BIKAX JUISL peleHUs 3a]1a4 IPOoQecCUOHAIbHOM e TeIbHOCTH.
Buaaners: mpodeccrnoHanbHOW KOMMYHUKAIlMEH B yCTHOW H
MUCHbMEHHON (popMax Ha pyCCKOM M MHOCTPAHHOM SI3bIKax JUIs
pereHus 3a1a4 TpopeCcCUOHATBLHON e TEILHOCTH.

IK-3

Hcnonb3oBaHne  METOAMK
KOMILJIEKCHOTO aHaym3a
CTPYKTYpl H  (U3UKO-

XUMHUYECKUX CBOWCTB Ha-
HOMATEpUAJIOB U HAHOCT-

PYKTYp

3HaTh: OCHOBHBIE METOJIbl HAaHOU3MEPEHUN

YMeTb: OonpenensiTh KOHTPOJIUpPYeMbIe TapaMeTpbl HAHOOOb-
€KTOB

Baagerb: MeTOIMKAaMH OLICHKU IIOTPELIHOCTH U HEOIIPEIe-
JIEHHOCTH U3MEPEHUI TapaMeTpOB HAaHOOOHEKTOB

[IK-5

[IpoBenenue paboT mo mo-
JepHU3alUd 000pyI0BaHUS
u MOAu(pUKAIUU CBONCTB
HAaHOMATepPHAJIOB M HAHOCT-

PYKTYp

3HaTh: QYHKIINN HAYYHO-TIEIarOTHYECKUX UCCIIEIOBAHHH B
cucteMe o0pa3oBaHMUs;

— KJIacCU(UKAIIMIO METOJIOB HCCIEAOBAHUS;

— 3TaIbl UCCIIEOBAHUS.

YMeTh: NMPUMEHATHh KOMIUIEKC UCCIIEIOBATEIHCKUX METOO0B —
000011aTh pe3y/IbTaThl HAYYHOIEIarOrMYE€CKOr0 UCCIIEIOBaHUS
— pacrno3HaBaTh WH(GOPMAIIHIO, OPTAHHYHO MOAXOIAIIYIO K Te-
MaTHKe UCCIIeIOBAaHUS — BBIOMPATh B 00111eM MTOTOKE HHDOP-
MAaIIMI0, COOTBETCTBYIONIYIO HAYYHBIM KPUTEPUSIM KOMITUIHPO-
BaTh MOJYUYEHHYIO HAYYHYIO HH()OPMAIIUIO B CAMOCTOSATEIHHBIN
TEKCT.

Baanerb: OCHOBHBIMU MPOLIETypPaMH HAYYHOTO MCCIIEI0BA-
HUH.

4. OBBEM JUCHUIIJINHbI

4.1. O0beM DUCHUILIMHBI B 3a4eTHBIX equHunax (Bcero) —4 3ET.

4.2. Tlo Buaam y4eOHOii padoTsl (B yacax): 144

KosmuecTBo yacoB (popma 00yueHusi — ouHasi)
Buj y4eOHoii padoThI Bcero no B T.4Y. [10 CeMeCTpaM
TUIAHY 3 4 5 6
1 2 3 4 5 6
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KonrakTHas paboTa 00y4arommx- 51/51 51/51

Csl ¢ Iperno/iaBaTeyieM B COOTBET-

ctBum ¢ YII

AyIUTOpHBIC 3aHATHUS:

o Jlekuuwu (B T.4. 0 TTpIT)* 17/17 - - - 17/17

® NPAaKTHYECKUE M CEMUHAPCKHE 34/34 - - - 34/34
3ansaTus (B T.4. 0 [IpIl)*

e naboparopHbie pabOTHI, TPAK- - - - - -
TUKYMBI (B T.4. — [IpIl)*

CamocrosTenbHas pabora 57/57 - - - 57/57

dopma TeKyIIero KOHTpoJIs 3Ha- VYcrHbii - - - YcrHblit

HUI ¥ KOHTPOJISI CAMOCTOSATENIb- | OMPOC, KOJI- orpoc,

HOW pabOTHI JIOKBHYM KOJIJIOKBH-

yM

KypcoBas pabota - - - - -

Bunsl npoMexyTO4HOM aTTeCTa- JK3aMEH - - - JK3aMeH

1uH (PK3aMeH, 3a4€T) 36/36 36/36

Bcero 4acoB mo quCIUNIHHE 144/144 - - - 144/144

* B cnyuae HeobXooumocmu UCHONb308aHUA 6 YUEOHOM npoyecce YaCMuyHo/ UCKIIOYUMETbHO
OUCMAHYUOHHBIX 00pA308aMENbHBIX MEXHOI02UN 6 Mabauye yepe3 Cieul YKA3bl8aemcs KOaudecmeo
yacos pabomul IIIIC ¢ obyuarowumucsa 01 npoeedeHus 3aHAMuUL 8 OUCMAHYUOHHOM (opmame ¢

NPpUMEHEHUEM IIEKNPOHHO20 O6yll€HMfl.

*yacwel IIpll no oucyuniune yrkaszvigaromes 6 coomeememsuu ¢ YII, 6 cnyuae, eciu oucyuniunou npe-
0yCMOMPEHO BbINOJHEHUE OMOENbHBIX INEMEHMO8 pabom, CEA3aHHbIX ¢ OyOywetl npogheccuoHaIbHOU

0essmenbHOCIbIO 00YUAIOUUXCS.

4.3. Couepmaﬂne AUCHHUIIIIMHBI (MO)IyJIﬂ). Pacnpez[e.ﬂeﬂue 4YacoB 10 TeMaM U BHJ1aM

yueOHO# padoThI:

®dopma 00yueHus: ouHas

Buabl yueOHBIX 3aHATHH
AyIuTOpHBIE 3aHATHS
Haspanue pasie/ios u NpaKTH- | Jabopa- |3aHATHA B CamocTo- ®opma TeKy-
Tem Bcero “ecKHe | TOPHbIe | MHTepak- | = |HIero KOHTpo-
JCKIIUH | 3BAaHATHSA, paﬁOTBI, THUBHOU JIF 3BHAHUU
ceMHUHA- | MpakTu- | ¢popme LD
psl KYMBI
1 2 3 4 5 6 7 8
1. TepmoauHaMuKa 14 2 4 - - 8 TECTUPOBa-
(ha3oBbIX MpeBpalie- HUE,
HUH B OJIHOKOMIIO- 9K3aMeH
HEHTHBIX CHCTEMaXx.
2. HuskopasmepHsle 14 2 4 - - 8 YCTHBIH OIl-
CTPYKTYPHI. poc, TecTH-
poBaHue
9K3aMeH
3. Texnonorus cunre- | 14 2 4 - - 8 KOJJIOKBH-
3a KT CdSe. yM, 9K3aMeH
4. TexHOJI0r1s HAHO- 14 2 4 - - 8 YCTHBIH OIl-
YaCTHUL] METAJIJIOB. poc, TecTH-
poBaHue,
dopma A ctp. 5 m3 14
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IK3aMeH
5. Kepamuka u cTek- 13 2 3 - - 8 YCTHBIH OII-
J10. poc,TecTupo
BaHUe, K-
3aMeH
6. [TopucTslii Kpem- 14 2 4 - - 8 YCTHBIN OI-
HHUI. poc, TecTu-
poBaHue
JK3aMeH
7. HoBble yrnepoansie | 12 2 3 - - 7 YCTHBIH OIl-
HaHOMAaTepHabl. poc, TecTH-
I'paden u pymnepe- poBaHue
HBI. JK3aMeH
8. HoBsle yrineponubie | 13 1 4 - - 8 YCTHBIN OII-
HaHOMAaTepHalbl. YT- poc, TecTu-
JIepOJIHbIE HAHOTPYO- poBaHue
KH. 9K3aMeH
NUTOI'O: 108 17 34 - - 57

5.COJAEP)KAHUE JUCHUILJIMHBI (MOLYJIS)

Tema 1. TepmoauHamuka (ha30BbIX NPEBPALLICHUH B OAHOKOMIIOHEHTHBIX CUCTEMaX

Bo3moxHbIe (ha30Bble TpeBpalleHusl.

["omMoreHHoOe 3apox/ieHe HOBOH (ha3bl.

Pabota oOpa3zoBanus 3apojbiiia HOBOH (a3bl B 3aBUCUMOCTH OT pajinyca U NepeoXIaxIeHus
Konnencanus napa. [loreHnuansHbiil 6apbep 11 epexo/ia nap-KHuaKoCTb.

®opmyna Tomcona (KenpBuHa). [lopsl B kpuctamie. CriekaHue 4acTUIl MOPOIIKA Yepe3 ra3oByro ¢a-
3y. CriekaHue yacTHUIl OPOIIKa [0 MeXaHu3My 00BEMHON T dy3uu.

®opmyna Jlamnaca.

Kpucrannuzanus u3 pactsopa. Y pasHeHne OctBanbaa-POpeliHuinxa.

M3MeHeHrne XMMUYECKOT0 MOTEHIMaNa IPU MEPEOXJIAKACHUN KUJKOCTH.

Kpucrannuzanus u3 pacninasa. CHUKEHHE TEMIIEPATYpPBI IUIABJICHUS YJIbTPA MaJIbIX 4aCTHUI]
['ereporennas Hykieanus. ['ereporeHHoe 3aposkieHne HOBOH (a3bl. BiusHME 37eKTPUIECKUX 3aps-
JI0B

Tema 2. HuskopazMepHbie CTPYKTYpHI.

CtpyKTypsl pa3inyHON pa3MepHOCTH. KBaHTOBBIE SIMBI, IPOBOJIOKU U TOYKH.

Cucremsl 0D, kBaHTOBBIE TOUKH. JIFoMuHecueHusA. Pons pasmepa yactuuebl. J{UCKpeTHbIE ypOBHU
SHEPrUM B HAHOKPUCTAIUIAX. JIFOMMHECHEHIIUS KOJIJIOUIHBIX YaCTHUL]

Konnounueie HanokpucTauibl. J{luana3zons! ¢payopecueHIIMN HAHOKPUCTAIIOB, U3TOTOBJIEHHBIX U3
pa3HbIX MaTEpUaJOB.

OxcutoHbl KBaHTOBBIE TOUKH OOJIBIIOTO U MAJIOTO paguyca. JKCUTOHHBIE TIOTIPABKH.

Tema 3. Texunonorus cunreza KT CdSe.

Cunres komutouanbix KT B HenonspHbIx cpeaax. Peaktop. OOpaTHbBIN XO0NIOAUIBHUK.

1. Xumuueckas peakuus.

2. Cranus HyKJI€aluy B IEPECHIIIIEHHOM PacTBOpPE.

3. Poct wactun B pactBope. Craaus pocta 3apoasiiieid. @okycupoBka 1o pasmepam. Tepmuueckas
o0OpaboTKa.

4. Co3peBanne OcTBaNbaA.

Crabunuzanus gactuil. CTabuiIn3aTopsl.

dopma A cTp. 6 u3 14
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PasmepHo-cenekTuBHOE ocakaeHUEe. DPPEKTUBHOCTh PA3MEPHO-CEIEKTUBHOTO OCAKICHUS.
Ouncrka kosutongHoro pactsopa. Ocagurenu. GaoKyIAus.

Boigenenue ¢gpakmuii. LeatpudyrupoBanue.

Crabunuzanusi KBAaHTOBOH SIMBI.

Tema 4. TexHOJI0rUS HAHOYACTULL METAJIJIIOB.

Mertannuueckue HaHOUaCTHUIBL. 1[0BEpXHOCTHBIN IUIa3MOHHBIN pE30HAHC U OKpacka. PazmepHas 3a-
BHUCHUMOCTb pE30HaHCA.

Kontpons pazmepos uactui. Koutpons ¢opmsl yactun.

Texnonorust noydenus Me Hanovyactuil. Meton cuare3a AuNPs Bpacra-1lluddpuna.

Cunte3 HY Me crimaBoB. [Ipekypcopsl, cTabuian3atiapsl U pacTBopuTean. CBepXpeméTKH.
IInazmennas rexHosnorus. [lonydyenne H4 Me B HU3KOTEMIIEpaTypHOH IU1a3Me. XapaKTepUCTUKH
BUM-nna3MOTpOHOB.

Tema S. Kepamuka u cTexio.

CuHTEe3 MaTepuaoB C MOMOILIBIO 30J1b-Telb METON0B. I 'naponus. [lonukonaeHcanys.

Peakuuu, npoucxozsiiye B pacTBOpax cojieil MeTamuioB U okcu1oB. [Ipouecce cymiku. OkoHYaTeapHas
TepMuyeckas oopadorka. [IpenmyiiecTBa UCIOIb30BaHUS 30/1b-T'€Ib TEXHONOTUHU. [IpritoskeHust.
Xumnuaeckoe ocaxaenue (CVD). Pabouas konuenmus. OcHoBHbIE dTarbl nporecca CVD. Cocras Tu-
nu4yHoM cucteMbl CVD: HCTOYHUKY M MUTAOIIUE JIMHUY IS Ta30B; PETYJIATOPBI MACCOBOIO Pacxoa
JUISL TO3UPOBAHUs T'a30B B CUCTEMY; PEAKI[MOHHAs KaMepa WM PEaKTop; CUCTeMa JJIsl Harpena Iuia-
CTHHBI, HA KOTOPOH OCa)/1aeTCs IUICHKA; a TAKXKE NAaTYMKU TEMIIEPaTypBbl.

Bunbl xuMudeckoro ocaxJieHUs U3 IapoBOM (pa3bl: PEaKTOPBI «C ropsYei CTEHKON» U pEaKTOPBI €
«xonogHo# crenkoiy. [Ipeumymecra CVD. [lpunoxenus.

dusnueckoe ocaxaeHue u3 naposoii ¢pasel (PVD). Pabouas xonnenmms. Jransl: Mcnapenue; [lepe-
Hoc; Peaknus; Ocaxnenue. Baxxnocts PVD nokpsituii. [Ipeumymectsa. Henocratku. ITpunosxxenus.
Absporenu. CBepxkputnyeckas cymika. CBoiicTBa asporenen.

Tema 6. [lopucTbIii KPEMHHUI.

ITomyyenue nopuctoro kpeMHus. KOHCTpyKIIMH 2JEKTPOXUMHUYECKON STYEUKH JIJIS ITOJIYYEHUS CIIOEB
ITK. AHoz1Has peakIus paCTBOPEHUS KPEMHMS B BOJHBIX pacTBopax HF. ®du3nko-xumus aHoJHOTO
AIIEKTPOXUMHUYECKOT0 OKUCIeHUs kpeMHUst. MeTon YHHO — Mmau nonydyenus [IK. Csetousmyuato-
IIM€ MO/l HA OCHOBE OPUCTOro KpeMHUs. DOTOAIEKTpUUYECKUE TPeoOpa3zoBaTet Al COTHEYHON
HHEPreTUKU. XUMHUYECKUE TaTYMKU Ha OCHOBE MOPUCTOro KpeMHHUs. [IprMeHeHrne nopucToro Kpem-
HUS B MEMIIMHE.

Tema 7. HoBble yrinepoansie HaHOMaTepuaibl. I'padeH u QpymnnepeHsl.

VYriiepoaHble BOJIOKHA. YTJIEPOJHBIE BOJIOKHA C ITOJIMMEPHON MaTpULIEH - KOMIIO3UTHBIE MaTEPUAIBL.
I'paden. [Tonyuenue rpadena. Mexannueckoe OTCIanBaHue. XUMUYECKOE OTCIanBaHUe. XUMHUYE-
CKO€ OTCJIauBaHUE C MPUMEHEHHEM OKcua rpadeHa. XuMHUECKOe OcaxaeHue 13 napoBoit ¢assl. [1u-
ponu3 kapbuna kpemuus. Puznueckue cBoiicTa rpadena. ['mbpunuzanus snekrpoHos. Kpucramiu-
yeckas perleTka. 30HHas CTpyKTypa rpadena. JInneitHslit 3akoH qucnepcun. D peKTHBHAS Macca.
KBanroBsliit adpdext Xoma. Auapeii I'eitm u Koncrantun HoBocenos.

Oymepenst (C60, C70 u np.). [Ipumenenue GpymiepeHoB.

Tema 8. HoBbie yrnepoaHbie HaHOMaTepHasbl. YTIEpOAHbIE HAHOTPYOKH.

['padeHoBbIC IUCTHI. YTIIEpOoAHbIE HAHOTPYOKH. XHUpanbHOCTh. OTHOCTEHHbIE HAHOTPYOKH. MHOT0-
CTeHHbIE HAaHOTPYOKU. [IpuMeHeHne yriepoJHpIX HAaHOTPYOOK. PUBNKO-XUMHUS pOCTa HAHOTPYOOK.
Metonsl nonyuenuss YHT.

6. TEMbI IPAKTUYECKHWX U CEMUHAPCKHNX 3AHATHUI

Tema 1. . PaGoTa oOpa3zoBaHus 3apobiiia HOBOH (pa3bl B 3aBUCUMOCTHU OT pajlyca U Iepeoxiaxie-
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Hus. Kornencamnus mapa. [ToTeHIManbHbIi Oapbep Aiis nepexoia nap-KuaKkocts. Kpurnueckuii paau-
yc. ®opmyna Tomcona (KenpBuHa).

Tema 2. ®opmyna Jlamnaca. Kanwsipasie siBieHus.

Tema 3. Kpuctamm3anus u3 pactBopa. Y paBHenue OctBaiibaa-Opeitnmxa.

Tema 4. Kpucrannuzauus u3 pacmiaBa. CHUXKEHUE TEMIIEPATYPHI IIABJICHUS YJIbTPa MAJIbIX YaCTHUIL
Tema 5. ['etreporennas nykieamus. [ 'eTeporeHHOe 3apoKIeHHE HOBOU (Da3bl.

Tema 6. Cuctemsl 0D, kBanToBbIe TOUKH. JItoMuHecuenuus. Ponps pazmepa yactuiibl.. JlromuHeceH-
1Y KOJUIOUIHBIX YaCTHUL.

Tema 7. KBaHTOBBIC TOYKH OOJBIIOTO U MAJIOTO pagryca. DKCUTOHHBIE TOMIPABKH.

Tema 8. Poct wactuil B pacTBOpeE.

Tema 9. Meraminueckue HaHOYACTULIBI. Pa3MepHas 3aBUCUMOCTD IJIA3MOHHOTO PE30HAHCA.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN ITIPAKTUKYM)

JlabopatopHbie pabOTHI HE IPETYCMOTPEHBI Y4EOHBIM IJIAHOM.

8.TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jannslit Bug paboTsl He peaycMoTper YII.

9.IIEPEYEHB BOITPOCOB K 39K3AMEHY

1. F'omorenHoe 3apoxaeHne HOBOH (a3el. Pabora oOpa3oBanwms 3apoabIiia HOBOU (pa3sl B 3aBHCHMO-
CTH OT pajuyca U NepeoxXIaxIeHusl.

3. Texnonorus cunte3a KT nomynpoBogHukoB. Peaktop. OOpaTHbIN X0NOAUIBHUK. XUMUYECKasl pe-
akius. Ctagust HyKJIealluy B EPECHIIEHHOM pacTBOpE.

4. HaiinuTe naBiieHHE HACHIIIICHHOTO Mapa HaJl chepruiecKoil Kariei BOAbI C PaanyCcoM r=5¢10"cm
npu 20 oC. ITpu Takoi Temneparype it Boasl 6 = 0,073 Jloic/m?, Py=175 MM.pm.cm.

5. Konpencanus napa. [loreHunanbHblil 6apsep Ui epexoaa nap-KuaKocTb.

®opmyna Tomcona (KensBuna). @opmyna Jlannaca.

6. Texnonorus cuareza KT momynpoBogaukoB. Ctamus pocrta 3apoapimeii. POKycHpoBKa 1Mo pa3me-
pam. Tepmuueckas o6paboTka. CozpeBanue OcTBabaa.

7. Tlpu xaKoii Temnepatype GyIyT IIABUTHCS YaCTUILI HUKeNs paguyca ©=50-10""x? s Ni:
o=1,4 JJnc/m?, M =58,7-10kz/ monw , p=89-10%x2/ 1°

8. Kpucrannuzanus u3 pacrsopa. YpasHenue Octpanbaa-Opeitnymmxa. 3MeHeHre XUMUYECKOTO
MOTEHIIaja NP MePeoXTaKICHUH KUKOCTH.

9. Texnonorus cunreza KT CdSe. Crabwnmzaius yactuil. CTaOUIN3aTOPBI.
PasmepHo-cenekTuBHOE OcakaeHne. DPPEKTUBHOCTh Pa3MEPHO-CEIIEKTUBHOIO OCAXKICHMS.

10. Temnora miasnenus sxene3a AH =13,75«/ ol mons ; MexdasHas MOBEPXHOCTHAS SHEPTHS

o = 0,204 /]oic/ m* , monspHas macca M = 55,85x2/ kmonw . Ipu kakoii Temneparype OymyT ma-

orc—me
BUTBLCS YaCTHUIIHI JKejre3a ¢ I = 4001072 42

11. Kpucramnuzanus u3 paciiaBa. CHH)KEHHE TeMIIepaTyphl IUIABICHUS YIbTpa MajblX YacTHII.
12. Texuonorus cuare3a KT CdSe. Ouuctka kosumonaHoro pacteopa. Ocaautenu. OiroKysius.
Brigenenue ¢paxiuii. HentpudyrupoBanue. Ctabunn3aiusi KBAHTOBOM TOYKH.

13. Tpu kakoii Temmeparype OymyT IIABUTHCA YaCTUIBI HUKeNs paguyca ' =50-10""x? Jlnsa Ni:
0=1,4 Jloc/m*, M =58,7-10° k2! momw, p=89-10°kz/ 1°.

14. I'ereporennas Hykieanus. [ ereporeHHoe 3apoxkieHIe HOBOH (a3bl.

15. Merannuyeckrue HaHOYACTHIIBL. [I0BEpXHOCTHBIN TIIa3MOHHBIM pe30HAHC U OKpacka. PazmepHas
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3aBHCUMOCTH pe3oHanca. Kontpois pasmepoB yactuil. KoHTpoabs  ¢GopMbl 4acTHil.

16. Onpenenure KpUTHUUECKUI pa3Mep Kamellb PTYTH IPU KOHJIEHCALMU IIPY KOMHATHOW TemIeparype
(T=300 K) w3 mapa, nepecbimenHoro Ha 12%. Ckonbko aromoB B Takoi karue? [lns Hg:
p=136-10°k2e/ M*; o, . = 0,470 [orcl m°.

17. CtpykTypsl paznuuHoi pa3MepHOCTH. KBaHTOBbIE MBI, IPOBOJIOKH U TOUKH.

18. Texnonorus nonydenus Me HaHoyacTul. MeToz cuHTe3a HaHOYacTHUI] 3070Ta bpacra-

[uddpuna.
19. Onpenenure AIMHY BOJHBI TUKA TOTIIOMEHUS 11 Manbix yactu CdTe: R=2umM; E4=1,45 3B;

me =0,096m,; My, =0,63m,, £=10,2.

20 Cucremsl 0D, kBanTOBBIE TOUKU. JIFoMHHEcLeHIIUA. Poib pa3smepa yactuubl. JMCKpeTHbIE YPOBHU
SHEPruu B HAaHOKpHUCTAIIaX. JIFOMHUHECHIEHIINS KOJJIOUTHBIX YaCTHII.

2. Cunre3 HY Me crnaBos. [Ipekypcopsl, cTabmim3aTiIpsl U pacTBoputenn. CBEpXpemETKY.

21. JlaByieHHE HACHIIIICHHOTO Tapa HaJl IJIOCKOW MOBEPXHOCTHIO HUKENs npu 1653 K paBHO po=0,133
Ila. KakoBo /1aBjieHUE HACBIILIEHHOTO I1apa HUKEJsI HaJl IOBEPXHOCTHIO YaCTULIbI paanyca
r=5-10"°m? s Ni: 0=1,4,bec/M2, M =58,7-10%k2/ monw , p= 8,9-10%k2/ 2.

22. OxkcutoHbl. KBaHTOBBIE TOUKM OOJIBIIOTO U MAJOTO paanyca. JKCUTOHHBIE TIONPABKU K ITUPHUHE
3aMpelEHHON 30HBI.

23. IlnazmenHas TexHonorus nonydenus Me Hanovactuil. [Tomyuenue H4 Me B Hu3koTemiieparyp-
HOH 1w1azme. Xapakrepuctukun BUM-nma3MoTpoHOB.

24. Jlns xxenesa temnora mwiasineaus AH =13,75«/oic/ monw ; mexdazHast MOBEpXHOCTHAS SHEPTUS

o = 0,204 Toic/ m*, monspuas macca M = 55,85x2/ kmons . PaccunTaiiTe KpUTHUECKYHO BETMYH-

PR
HY c(hepruuecKoro 3apo/iblilia, KpUCTAJUIU3YIOLIErocsl U3 paciljiaBa jkeje3a, Ipy NepeoxIaxIeHnu Ha
100 °C.

25. ®usnueckoe ocaxaeHue u3 naposoit gazel (PVD). Pabouas konnenuus. Dtansl: Mcnapenue; [le-
penoc; Peakuus; Ocaxnenne. Baxunocts PVD nokpertuii. [Ipenmymecrsa. Hegocratku.

26. Kepamuka u crekino. CHHTE3 MaTepHAIIOB ¢ TIOMOIIBIO 30J1b-TeIb MeTOA0B. | maponus. [Tonmkon-
JneHcanus. Peakiyu, mpoucxosiiye B pacTBOpax CoJIel MeTauioB U OKcu1oB. [Iponecc cymkmu.
OxoHuarenbpHas TepMuueckas oopadotka. [IpermyIecTBa UCIIONIb30BaHUS 30J1b-T€b TEXHOJIOTHH.
27. Onpenenute JIIMHY BOJHBI IIMKa HoTIomeHus 1yt Manblx gactun CdTe: R=3nm; Eg=1,45 3B;

me =0,096me; My, =0,63m,, £=10,2.

28. Xumnueckoe ocaxaenue (CVD). Pabouas konnenius. OcHoBHble sTans! mporecca CVD. Cocras
tunuaHOM cucteMbl CVD: HCTOYHMKHY Y TUTAIONINE JTUHUY JJIS Ta30B; PErYJIsSTOPHl MaCCOBOTO pac-
X0/1a JUIsl JO3UPOBAHUSI Ta30B B CUCTEMY; PEAKIIMOHHAsI KaMepa WM PEeaKkTop; CUCTeMa JIJisi HarpeBa
MJIACTUHBI, HA KOTOPOW OCAKIAeTCs MJICHKA; a TAKXKE JATIYNKHA TEMITepaTypHhl.

Buibl XuMHU4ecKoro ocakieHusI U3 TapoBOM (pa3bl: PEaKTOPBI «C TOPSUYEH CTEHKONW» U PEaKTOPHI C
«xonoaHoit cteHkoity. [Ipenmymectsa CVD.

29. I'paden. [Nonyuenue rpadena. MexaHndeckoe OTCIanuBaHue. XUMUYECKOE OTCIauBaHUE. XUMHU-
YeCKOe OTCIIanBaHHUE C MPUMEHEHHEM OKCHa rpadeHa.

30. Beruncnure 3 dexruBHbIH paguyc sxcutona B CdTe, eciu: me*=0,096me; mh*=0,63me , €=10,2.

31. Asporemu. Cepxkputrueckas cymka. CBOHCTBa adporeneil.

32. I'paden. [Tomyuenue rpadena. XuMuueckoe ocaxkaeHue u3 napoBoit ¢assl. [Tuponus kapouga
KPEMHUSI.

33. Onpexnenute JUIHMHY BOJIHBI IIMKa MOTJIONMIeHHs Ui Majblx gactun CdTe: R=5Sum; Eg=1,45 5B;

me =0,096m,; My =0,63me, £=10,2.
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34. @ynnepensr (C60, C70 u ap.). Texnonorus nonyuenus. [lpumenenue GpysiepeHos.

35. [lonydyenue nmopuctoro kpeMuusi. KOHCTpyKIMU AIEKTPOXUMUAYECKON STYEHKH JJIsI TIOJTYYEHUS
cinoes I1K. AHosiHas peakiys pacTBOpEHUs: KpEMHUS B BOJHBIX pacTBopax HF. @u3nuko-xumus aHoa-
HOTO 3JIEKTPOXHUMHUYECKOTO OKHCICHUSI KPEMHHUSI.

36. Haiinure kputnueckuit paguyc yactun, CdSe B mepechlieHHOM 10 S=6,5 pacTBOpe CIHUPTA, €CIIN

yaenbHast Mmexdasnas sHeprust 6=0,235 I[)K/MZ; IJIOTHOCTh pacTBOpa p=6,20'103 kr/v®, a M=191,410"
3
KI/MOJTb.

37. Yrneponaubsie HAHOTPYOKH. XupaabHOCTh. OHOCTECHHBIC HAHOTPYOKH. MHOTOCTEHHBIC HAHOT-
pyOku. ®u3nuko-XxuMus pocta HAHOTPYOOK. MeTobl monyuenuss YHT.

38. HanoctpykrypupoBanusie Marepuaisl. Croiictea HCM.
39. Onpenenute JUIMHY BOJHBI ITMKA MOTIOMIECHNs HaHodacTHll GaAS pazmepom R=5,5uMm, ecriu

Eq=1,42 5B; me =0,063m¢; my, =0,50me, £=13,2.

10.CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIIUXCSA

®opma 00yueHus: OvHast

Buj caMocTosITeIbHOI padoThI LR O
(npopabomka yuebHoeo mamepuana, pe- | OobeM TpoJ
Ha3Banue pasjeiios u (nposepka pe-
Ten wenue 3a0ad, pehepam, 00K1A0, KOH- B 4a- wienus 3a0av,
MPONbHAL paboma, N0O20MoeKd K coaue cax
pegpepama u
3ayema, dK3ameHa u op.) 5
P-)
1. Tepmonunamnka da- [TpopaboTka yueGHOro MaTepHana ¢ 8 TECTHPOBa-
30BBIX MPEBPAIICHUN B UCIIOJIb30BAHUEM PECYPCOB YUEOHO- HHE, DK3aMCH
OJTHOKOMITOHEHTHBIX METOAMYECKOTO U HH(DOPMAITHOHHOTO
cucTeMax. obecrieyeHHs AUCIUTUTAHBI
[ToaroToBKa K TECTHPOBAHUIO;
[ToaroToBKa K SK3aMeHy
2. HuskopasMepHBbIE [TpopaboTka yueOHOro MaTepuana c 8 YCTHBIi 0IIpOC,
CTPYKTYDBI. HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- TECTUPOBAHUE,
METOAMYECKOT0 U HH()OPMAITHOHHOTO 9K3aMeH
obecreueHus! TUCITATUINHBI
[ToaroToBKa K TECTHPOBAHUIO;
[ToaroToBka K SK3aMeHy
3. TexHoMOTHS CUHTE32 [TpopaboTka yuebHOTrO MaTepuania ¢ 8 KOJJIOKBUYM,
KT CdSe. UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- 9K3aMeH
METOAMYECKOTO U HH()OPMAIIHOHHOTO
o0ecreyeHHs TUCIUTUINHBI
[ToaroToBKa K KOJJIOKBHYMY;,
IToaroroBka K 3K3aMeHy
4. TexHonorus HaHOYa- [TpopaboTka yue6HOro MaTepuana c 8 YCTHBIi 0IIPOC,
CTHII METAJLIOB. UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- TECTUPOBaHUE,
METOAMYECKOTO U HH(DOPMAIIHOHHOTO 9K3aMeH
o0ecreyeHHs JUCIUTUINHBI
[ToaroroBka K TECTUPOBAHUIO;
e [loaroroBka K 3K3amMeHy
5. KepamuKka W CTEKIIO. [TpopaboTKa y4eGHOro MaTepHaa c 7 YCTHBIi1 0IPOC,

®opma A
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UCIIOJIb30BAaHUEM PECypCOB yueOHO-
METOINYECKOr0 U HH(POPMAITHOHHOTO
oOecrieueHHsT JUCHUILIMHBI
[ToaroToBKa K TECTUPOBAHUIO,
[ToaroroBka K dK3aMeHY

TECTUPOBAHUE,
9K3aMeH

6. [TopucThIif KpeMHUIA.

[TpopaboTka yueOHOTO MaTepHuaa ¢
HCIIOJIb30BaHUEM PECYpCOB y4eOHO-
METOIUYECKOT0 U HH(POPMAITMOHHOTO
obecrieueHns TUCIUTLINHBI
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka K 3K3aMeHy

TECTUPOBa-
HHE, 9K3aMCH

7. HoBble yriepoiHbie
HaHoMaTepHaisl. ['pa-
(deH u QyuIepeHsl.

[TpopaboTka yueOHOTO MaTepuaia ¢
HCIIOJIb30BAaHUEM PECypCOB y4eOHO-
METOIUYECKOro U HH(POPMAITHOHHOTO
o0ecrieueHnst JUCHUILIMHBI
[ToaroroBka K TECTUPOBAHUIO,
IToaroToBKa K 3K3aMeHy

YCTHBIH OITpOC,
TECTUPOBAHUE,
JK3aMCH

8. HoBble yriepoHbie
HaHoOMaTepuabl. Yrie-
POJIHbIE HAHOTPYOKH.

[TpopaboTka yueOHOTO MaTepuaia ¢
HCIIOJIb30BAaHUEM PECypCOB yIeOHO-
METOIUYECKOr0 U HH(POPMAITHOHHOTO
o0ecrieueHnst JUCHUILIMHBI
[ToaroToBka K KOJJIOKBHYMY;
[TonroroBka K SK3aMeHY

KOJUIOKBUYM,
JK3aMEH

®opma A
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11.VYYEBHO-METOJNYECKOE 1 HTHOPOPMALIMOHHOE OBECITEYEHUE
T CHATITAHBI

a) CnnuCcOK peKoMeH/yeMOH JInTepaTypbl

OCHOBHAasl JINTEpPaTypa

1. Porog, B. A. TexHonorust KOHCTpYKIIMOHHBIX MarepraioB. HaHOTEXHOIOTHH | Y4EOHUK Il BY30B
/ B. A. PoroB. — 2-e u3n., nepepad. u agon. — Mocksa : U3mparensctBo FOpaiit, 2019. — 190 c. —
(ABTopckuit yueOHuK). — ISBN 978-5-534-00528-8. — Texcr : anexrponnslii // 9bC FOpait [cait].
— URL.: https://www.biblio-online.ru/bcode/434532

2. HanocTpykTypHbIe MaTepuaisl : yueOHoe mocobue / mon penakuueit P. Xanauak. — MockBa :
Texnocdepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — Tekcrt : 351eKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/12730.html
JOTIOJTHUTEIbHAS JIUTepaTypa:

1. Kanamnukos E. I'. BBeaenue B HaHoMHkeHepHIo : yuel. mocoOue no Hampasil. 152200 "Hanoun-

xenepus" / E. I'. Kanamuaukos; YnlI'Y, UODBT. - YassHoBek : Yal'Y, 2016. — Pexum nocrymna:
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/167

2. C.B. Bymsapckuii. YrieponHsie HAHOTPYOKHU: TEXHOJIOTHSI, yIIPaBJICHHE CBOMCTBAMH, TPUMEHEHHE.
- ViabsiHoBcK, 2011. — 479c.

Y4ueOHO-MeTOANIECKAA:

1. Tapacosa, H. B. TepMoanHamMuueckne OCHOBbI HAHOTEXHOJIOTHHA. DHTPOIUs, CBOOO HAS SHEPTUS
['n66ca : MeToanyeckre yKka3aHus K NPAaKTUYECKUM 3aHATHAM 10 AUCHUIUIMHE «DPU3NKO-XUMHYECKHE

OoCHOBbI HaHoTexHoJyorui» / H. B. TapacoBa. — Jluneuk : Jlunenkuil rocyjapcTBEHHBIM TeXHUYE-
ckuit yausepcutet, O9bC ACB, 2015. — 25 ¢. — ISBN 2227-8397. — TekcT : 251eKTpOHHBIH // Dnek-
TPOHHO-OMOIMOTEYHAS cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/57620.html
2. Maxmyn-AxyHoB M. 0. Meroanyeckue yka3aHus JUIsi CAMOCTOSITETTbHONH pabOTHI CTYACHTOB IO

mucuuiuinHe «HanoMaTtepuanbsl 1 HAHOTEXHOJIOTUWY Ul CTYJIEHTOB OakanaBpuarta Bcex Gopm o0y-
yenus / M. 10. Maxmyn-Axynos; Yal'V, UODBT. - YassHosck : Yal'VY, 2019. — Pexum noctyna:
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/6412

3. Uro A. B. MeTtoanueckue ykazaHusi JJisi CAMOCTOSITENIbHOW PabOThI CTYIEHTOB IO MOATOTOBKE K
NPaKTUYECKUM 3aHATUAM JUIst cTyieHToB UDDBT / A. B. Uro; Yal'Y, UODBT, Kad. unx.pusuxu. -
VYabsroBek : Yal'V, 2019. - Pexxum moctyma: http://lib.ulsu.ru/MegaPro/Download/MObject/6409

CornacoBaHo:

/ / /

JIOMKHOCTB COTPYIHUKA HAYYHOH OHOIHMOTEKH [5(0] MOIINCH nara

0) nporpaMMHoOe o0ecnieyeHme:

He npenycmoTtpeno
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) [podeccronanbupie 62361 AANHLIX, HHPOPMANHOHHO-CIIPABOYHBIE CHCTEMBI

1. DaexkTponno-omé.anoTeuHbIC CHCTEMBI:

1.1. Hudposoii obpazosarenshbii pecype [PRsmart : anektrponno-6ubanoreunas cucrema :
caiitr / OO0 Komnaaus «Aii IIm Ap Memmay. - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum goctyna: jans s3apeructpup. noaesopareneii. - Tekcr :
NEKTPOHHBII.

1.2. OGpazoparenbhas 1iarhopma FOPAUWT : o6pazoparensHbii pecypc, 3nem-pormda
Gubmmoteka : caiit / OO0 Daextponnoe wamarenscrso IOPAWT. — Mocksa, [2022]. -
https://urait.ru. — PexkuM 0CTYIa: 715 3aperueTpUp. Nojb3oBaresnei. - TeKeT : 21eKTPOHHBI.

1.3. Baza panunix «DnexktponHas GuGnuotexa texuuuyeckoro BY3a (OBC «Koncynsrant
cTy/ieHTan) : 2neKTpoHHO-OubmnoTeynas cucrema : caitr / OOO [Mommrexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.rw/cgi-bin/mb4x, — Pexum pocryna: Juis 3aperucTpup.
nonb3opareneit. — Teker | 3MeKTpOHHBIH.

1.4. DBC Jlaus : anexrponno-oubmoreunas cucrema : caift / OO0 9bC Jlans. — Canxr-
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YI1bTHOBCKMI TOCY1apCTBEHHbINH YHUBEPCUTET

®- Paboyas nporpamma JUCHHUIIIMHBI

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJINHbI

Aynuropuu A IPOBEICHUS JIEKUUN, CEMUHAPCKUX 3aHATUMN, JJIS BBINOJHEHUS J1a0OpaTOPHBIX
paboT ¥ MPaKTUKYMOB, JUIsl IPOBEICHUS TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOM aTTECTALIUH.

AyauTopun YKOMIUIEKTOBAHBI CIIEITUATU3UPOBAHHON MeOEIbI0, y4eOHOM TOCKOW. AyITUTOPUHN IS
MPOBEJCHUS JIEKIUHA O00OpYIOBaHBl MYJIBTUMEIUUHBIM O0OpPYJIOBaHUEM JUIS TPEIOCTABICHUS
uHpopmanuu Oonblioi ayautopuu. [lomemieHus A caMOCTOSATENbHOW pabOThl  OCHAIECHbI
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO TOJIKIIOUEHUS K ceTu « HTepHeT» m obecreueHueM
JOCTyna K OJJIGKTPOHHOM WHGPOMAIMOHHO-00pa30BaTEeIbHOM cpesie, AJIEKTPOHHO-OMOIMOTeYHON
cUCTEME.

13.CHELHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA

B cnyyae HeoOxoaumMocTy, 00y4aromuMcs U3 YKCIa JUI ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU
3710pOBBsl (IO 3asIBICHUIO OOYYArOIIETrocsi) MOTYT MpelaratbCsi OAHU W3 CIEAYIONIMX BapHUaHTOB
BOCTIpUATUS UH(GOPMALIUU C YIETOM MX WHAUBUAYAIbHBIX ICUXO(DU3UUECKUX OCOOCHHOCTEH:

— ISl JIAI C HapyIICHUSMH 3pEHUs: B MEYaTHOW (opMe YBEIMYECHHBIM MIPUPTOM; B dopme
AJIGKTPOHHOTO IOKYMEHTa; B opme ayauodaiina (epeBos y4eOHbIX MaTepralioB B ayanodopmar); B
neyatHoil ¢opme Ha s3pike bpaiing; uWHAMBUAyallbHbIE KOHCYJBTAllMM C IPHUBICYCHHEM
TUQIIOCYPIOTIEPEBOAUNKA; MHANBUIYAIBHBIC 3aJJaHNUS U KOHCYJIbTALINY;

— JUIA JMIl C HApYyLIEHUSIMU cllyXa: B meyaTHoW ¢opme; B GopMe 3JIEKTPOHHOTO JIOKYMEHTA;
BUZCOMATEpHATBl C  CYOTUTpaMHu;  HMHIMBUAYaJIbHBIE  KOHCYJIBTAllMM C  IPUBJICYCHHEM
CYpJIOTIEpEBOJUNKA; UHANBUIyaIbHbIE 3aJaHUS U KOHCYJIbTALUH;

— IS UI] ¢ HapYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amnrmapara: B medatHoil ¢opme; B dhopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopMe ayanodaiisia; HHIUBUIYaTbHbIC 33/1aHUS M KOHCYJIBTAIUH.

B cnydae HE0OXOIMMOCTH HCIIOJIB30BAaHHUS B Yy4€OHOM MpOIECCe YACTMYHO/ MCKIFOUUTEIBLHO
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOrMM, opranusanus padotsl IIIIC ¢ oOydarommumucs c
OB3 u nHBanUAaMu NpeayCcMaTpUBAETCS B 3JIEKTPOHHOM HH(POPMALIMOHHO- 00pa30BaTeNIbHOM cpefe ¢
Y4ETOM MX UHIWBUAYAIBHBIX IICUXO(U3NIECKUX OCOOCHHOCTEN
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