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1. OEJU U 3AJAYHN OCBOEHU A JUCHUIIJINHBI

Henu oceoenusn oucyunaunol.

e (opMHpPOBaHHE Yy CTYACHTOB CHCTEMaTH3HPOBAHHBIX 3HAHUN M MPAKTHUYECKUX
HaBBIKOB B 00JIaCTH O0IIET0 MaTepHaIOBEICHHS;

e (opMHpPOBaHHME CHCTEMaTH3MPOBAaHHBIX 3HAHUN 1O (U3NYECKUM TNPHHIUIIAM
HOJTy4eHHs HAHOMAaTEePHAaJIOB, aHAIN3y X CBOMCTB M MPAKTUYECKOMY NPUMEHEHHIO;

e (QopMmupoBaHHE Yy CTYACHTOB HAaBBHIKOB IIPOBEJICHHS HAyYHO-TIPAKTHUECKUX
HKCIEPUMEHTOB;

e (dopMHpOBaHME  KOMIUIEKCHBIX  HPO(ECCHOHANBHBIX U OOWIEKYJIBTYPHBIX
KOMITeTeHIINH B chepe mpodeccnoHanbHON 1 HAyYHO-HUCCIIEI0BATEIBLCKOM IS TEIbHOCTH.

3adauu oceoeHus OUCUUNIUHDL.

® [I03HAKOMHUTh CTYACHTOB C OCHOBHBIMH OCOOCHHOCTSIMH  KPHUCTAITUMYECKOM
CTPYKTYpHl U JAedeKTaMH CTPOCHHUS TBEPABIX TN, SHEPIeTUUYECKHUMHU YCIOBHUSMU IIpoliecca
KPUCTAJUTM3allMd W aHanu3a (a3oBBIX MPEBpAICHUH, a TakKe WX BIMSHUE HAa MEXaHUYECKHE,
TEXHOJIOTHYECKHUE U IKCIUTyaTallUOHHBIE CBOMCTBA METAJIOB;

¢ TI03HAKOMHTH CTYJEHTOB C OCHOBHBIMH Pa3MEpHBIMU 3(PQeKTaMu, 0COOEHHOCTIMU
KPUCTAIIIMYECKON CTPYKTYPbl HAHOMATEepUAOB, C (U3MUECKOH U XUMUYECKOW CYIIHOCTBHIO
MIPOLIECCOB U SBJICHHM, MPOTEKAIOIIUX B MUKPO- U HAHOCHCTEMAX;

® OCBOGHHE CTYJCHTAaMH OCHOBHBIX TEOPETUYECKUX TMPEACTAaBICHUN O (PU3NUECKUX
mpolieccax, OMpeAeAIoNNX 3aKOHOMEPHOCTH TOBEICHHUSI HAaHOMATEPHAJIOB M HAHOCHUCTEM B
Pa3IMYHBIX YCIOBHIX IKCILTyaTaIlH;

e mpuoOpeTeHHe MPAKTUUYECKHX HABBIKOB IO aHAJM3y CBOWCTB HAHOMATEpPUAJIOB
COBPEMEHHBIMH METOJaMU M TEXHOJOTUSIMHU, a TaKXKE MHCIOJIb30BAHUIO  TEOPETUUYECKHUX
MOJIOKEHUH JJIsl pelIeHUs MPaKTUYECKUX 3a/1a4 B MPOGECCHOHATBHON AeSITENbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huciumiaa «HaHomaTepnanbl M HAHOTEXHOJOTMHM» OTHOCUTCS K BapHUaTUBHOU
yactu brnoka 1 nucuuMmiaumH mo BbIOOpPY IMKIA MOJArOTOBKM OakajgaBpOB I10 HAIpaBJICHUIO
22.03.01. «MaTepuanoBeeHHe H TEXHOJIOTHH MATEPHAIOBY.

B mucnunimHe paccMaTrpuBarOTCS OCHOBBI KPUCTAIUIMYECKOIO CTPOEHHUS MaTepUalioB,
(u3MUecKre OCHOBBI PEHTI€HOBCKOTO M3YYEeHUs] M METO/Ibl aHAJIM3a U TMarHOCTUKH KPUCTAILIIOB
C €ro IOMOIIBIO.

OcBoeHue TUCHMIUIMHBL 0a3upyeTcsl Ha 3HaHUSAX, MTOJTyYeHHBIX IIPH N3yYEHUH JUCLHIUINH:

e [IpakTHKyM O MEXaHUKE
e [IpakTHKyM IO MOJNEKYISIpHOU (pU3HKe
[IpakTuka 1Mo MOJy4YEeHUIO MEPBUYHBIX MPOPECCHOHAIBHBIX YMEHHI U HaBBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUN U HABBIKOB HayUYHO-HCCIIE0BATEIbCKON NEATEILHOCTH
[IpakTUKyM 110 3JIEKTPUUECTBY
YucneHHble METO/IbI B (PU3HMKE U XUMUHU
MeTo/1b1 ONTy4eHNsT HAHOYACTHUI] 1 HAHOMAaTEpUAJIOB
CrpykTypa 1 CBOMCTBA METAIIMYECKUX HAHOMATEPHAIIOB
TeopeTnyeckass MEXaHHUKa
Hayuno-uccienoBarensckas pabora
ATomHas pusmka
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MHUKPOCXEM
DNeKTpoIuHAMUKA

Snepnas ¢puznka

MexaHnka MaTepragoB ¥ OCHOBBI KOHCTPYHPOBAHHS

OCHOBBI TEOPHI YIIPYTOCTH, INIACTUYHOCTH U Pa3pylIE€HUs MaTEPUAJIOB

ConpoTHuBieHHE MaTEPUATIOB

dusnka SJICMCHTAPHBIX YaCTHUIL]

@du3nuecKue OCHOBBI TEXHOJOTMH TOJYIPOBOIHUKOBBIX NMPHUOOPOB M HHTETPATBHBIX

9HeKTp0T€XHI/IKa U J3JICKTPOHHUKA

PU3HKO-XUMHUUYECKUE METO/IbI KOHTPOJISA U AaHAJIW3a MATEPUATIOB
Pu3nyecKue CBOMCTBA TBEPABIX Tl

Pe3ynbrarthl OCBOCHUSI NMUCHMIUIMHBI OyAyT HEOOXOIWUMBI JUIsl JaJbHEHIIEro Ipoiecca
0o0ydeHHsT B paMKax MOITAHOr0 (OPMUPOBAHUS KOMIETCHIIMA TNPU WU3YYCHUU CIICIYIOIIHX

CIICOUAaJIbHBIX TUCHUIIIWH:

e ®Du3uKa KOHJIECHCUPOBAHHOTO COCTOSHUSA
a TakKe i1 HPOXOXKIACHWUS Yy4eOHOW, NPOU3BOACTBEHHOM M MNPEAJAUIIJIOMHON HPAKTUK,
roCy1apCTBEHHOW UTOTOBOW aTTECTALIUU.

3. IEPEYEHb

IJIAHUPYEMBIX
JTUCLHUILJIMHE (MOJYJIO),

PE3YJIbTATOB OBYYEHUA 1100
COOTHECEHHBIX C IINIAHUPYEMbIMU

PE3YJIbTATAMU OCBOEHUS OFPA3OBATEJIBHOMN NPOT'PAMMBI

Kox u HanmenoBanue

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 110

0COOEHHOCTSIX CTPOEHHS
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIMOHHBIX

MaTEepHAJIOB PA3IUIHOTO
Ha3HAYEHUs, O BIMSIHUU
(hazoBoro u
CTPYKTYPHOTO COCTOSTHHS
Ha CBOMCTBA MaTepUajoB

peasniusyemMoii AUCUHMILINHE (MOYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPaMH
KOMIETeHIIHH AOCTHKEHUsI KOMIIEeTeHIHI
[K-1 Crnoco6GeH | 3HaTh:
WCTIOJh30BATh Ha | OCHOBBI TOCTAaHOBKHM JIKCIIEPUMEHTa, cOOpa JaHHBIX M METOIUKU
NpPaKTUKEe 3HaHus 00 | uX 0OpaboOTKU.

YMeTn:

HKCIIEPUMEHTAJIbHO OlIEHWBATh (PU3UYECKHE CBOWMCTBA HAHO- H
MUKpPOCHCTEM Ha pa3IUYHbIX YPOBHSAX  MacHITaOMpPOBAHUA,
MPUMEHATh METOJbl TEOPETHUYECKOT0 M IKCIEPUMEHTAIBHOTO
HCCIICOBAHUS.

Bmaners:

METOdaMH O6pa6OTKI/I U aHajin3da IIO0JIYYCHHBIX PE3YyJIbTaTOB

BKCI'IepI/IMeHTa, a TaKXE OIIBITOM O(bOpMJ'ICHI/ISI OTYCTOB 110
MIPOBEJICHHBIM HCCIIEIOBAaHUSIM.
[1K-2 CrocobeH | 3HaTh:
HpOBO}II/ITB KOMIIJICKCHBIC TGXHOHOFI/I‘IGCKI/IG OCO6€HHOCTI/I nonyquI/m paSJ'II/I‘—IHI)IX
HCCIEI0BaHUA, HAaHOMAaTepPHAaJIOB
HUCIIBITAHUA nu
JTUArHOCTHKY VYMers:
HAaHOCTPYKTYPUPOBAHHBIX | MOJOMPATh HAHOCTPYKTYpbl M METOJAbl HMX MPOU3BOJCTBA JUIS
KOMITO3UIITUMOHHBIX peaﬂmaul/m HaHOO6T)eKTOB C 3aJaHHbBIMHAU XapaKTepI/ICTI/IKaMI/I 101
MaTepUajIoB U MPOIIECCOB | KOHKPETHBIE TpeOOBaHMs MpeoOpa3oBaHUsl CUTHAJIOB Pa3IUYHON
X IIPOU3BOJCTBA, | IPUPOJBI (371EKTpOMarHuTHEIE, OIITUYECKHUE, TEIUIOBEIE,

Dopma A
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00paboTku U | MEXaHHYECKHUE U Jp.)

MOJTU(PUKAIINK, BKIFOYAs

CTaHJApPTHBIE u | Bnagers:

CepTH(HUKAIIMOHHBIC OPUHIUIIAMA W 3aKOHOMEPHOCTSIMH  CTPOSHHSI ¥  CBOWCTB

UCTIBITaHUSI KPHCTAJUIMYECKUX TBEPABIX TEX, a TAaKKe HMX HM3MCHCHHU NpHU
paccMOTPEHUH HAHOOOBEKTOB M CUCTEM Ha UX OCHOBE.

I1K-5 Crnocoben | 3HaTh:

OCBauBaTh OCHOBHBIC BHJbl M CBOWCTBA HaHOMATEPUAIOB, MPHOOPOB U

KOHCTPYKTHUBHBIE YCTPOMCTB Ha MX OCHOBE, THUIOBBIE TEXHOJIOTMYECKHE IPOLECCHI

0COOEHHOCTH ¥ PEXHMBI | ITOJIy4YeHHs] HAHOMATEPUAIIOB.

paboTel  00OpyIOBaHUS

o MIPOM3BOJICTBY | YMETh:

HAHOCTPYKTYPHUPOBAHHBIX | MPAaBWJIBHO HCIOJIB30BATh MATEPHATIOBETYECKHE 3aKOHOMEPHOCTH

KOMITO3UITUOHHBIX JUTSL peaJIN3alliy MOTCHIIMATFHBIX BO3MOXXHOCTEH MaTepHaioB Ipu

MaTepHaJioB POCKTUPOBAHUY U CO3aHUH MUKPO- M HAHOCHCTEM;

Bmanets:

METOJaMH AKCIICPUMEHTAJILHOTO MCCIICIOBAaHUS TapaMeTPOB |
XapaKTepI/ICTI/IK HaHOMaTepI/IaJIOB 158 HAHOCHUCTEM, MeTOJaMu
KOHTPOJISI Ka4eCTBa HAHOOOBEKTOB.

4. OBLIASA TPYJOEMKOCTDH JUCIUIIJINHBI

4.1. O0beM IMCUMILIMHBI B 3a4eTHBIX equHHIaX (Bcero) — 2 3E.

4.2. Tlo Buaam yuyeOHOIi paGoThl (B yacax):

Konuuecmeo uacos (popma o6yuenus — ounasn)

Buo yueonoiit pabomut 6 m.u. no cemecmpam
Bcezo no nnany
1-7 8

KonraxTHas padota -
oOyJaromxcs ¢ 64 64
MperoIaBaTeseM
AyIUTOpHBIE 3aHATHS:
® JICKIIUU 32 - 32
® MpaKTUYECKHUE U 32 - 32

CEeMHUHAPCKHE 3aHATHUS
e Jj1a0opaTtopHbIe PabOTHI -

(;1abopaTopHBIiA - -

MIPAKTUKYM)
CamocrosiTenbHas paboTa 44 - 44

qDopMa TCKYIICTO KOHTPOJIA

3HaHUU ¥ KOHTPOJISA

CaMOCTOSITENTLHOM PabOThI:
TeCTUpPOBaHUE, KOHTP.padoTa,
KOJUIOKBHYM, pedepar u ap.(He

MEHee 2 BUJIOB)

YeTHbI onpoc,
TECTUPOBAHUE,
pelieHue 3anad

YeTHbI onpoc,
TECTUPOBAHUE,
pelIeHne 3a1a4

KypcoBas pabota

Busl npoMeKyTOUYHON

Dopma A
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aTTecTanuu (3K3aMeH, 3a4eT)

Bcero yacoB nmo jucuumInue

108

108

4.3. ConepxaHue TMCUMILTAHBI (MoayJisi). PacnpenesieHue 4acoB 1o TeMaM 1

BH/IaM y4eOHOii padoThI:

Buowl yueonvix 3anamuii
Ayoumopnuie 3anamus Banamus 6
Has3zeanue pazoenos u mem | Bceco npaKmit- nabopa- unmepax- Canocmo-
YyecKkue MueHoUl |AmenvHan
JleKyuu mopnvle
3anamus, dopme (6 | paboma
paoomul
cemMuHapbl m.u.)
1. Crpyxrypa 38 12 12 - - 14
HAaHOMATEePHAJIOB U
pasmepHbIe 3P PeKTHI
2. IlpousBoacTBo 34 10 10 - - 14
MTOPOIIKOBBIX U
00BEMHBIX
HaHOMaTEPHAJIOB
3. TexHomorusi TOHKHX 36 10 10 - - 16
TIJICHOK
UTOI'O: 108 32 32 - - 44

5. COAEPXAHHUE KYPCA

Pa3nes 1. CtpykTypa HaHOMAaTepHaJIOB U pa3MepHbIe 3¢ eKThI

Dopma A

Tema 1. Knaccudukanus nHanomatepuanoB. OCOOEHHOCTH CTPYKTYpbl HAHOMATEpUaJIOB.
3axon Xomia-Iletua. TepmMoanHamMuueckas Mosienb kiactepa. [lonnxkeHne TemepaTypsl
IIJIaBJIEHUS KJIACTEPOB.

Tema 2. XapakTepucTHKa JUCHEPCHOCTH HaHOMaTepHasioB. [loBepXHOCTB, TpaHUIIH,
MOp(OJIOTHsI HAHOMATEPUAIIOB.

Tema 3. SJIGKTpI/ILIeCKI/Ie, MAarauTHBIC, TCIIJIIOBBIC CBOMCTBA HaHOMAaTCPUAJIOB.

Pa3g!e.11 2. HpOI/I3BOIlCTBO MOPOUIKOBBIX M 00beMHBIX HaHOMaTEpUuaJioB
Tema 4. OcHOBHBIE METOAbl TMOJYYCHUS KOHCOJUAUPOBAHHBIX HAHOMATCPHAJIOB.
HOJ’Iy‘IGHI/Ie IMMOPOIIKOBBIX HAHOYACTHII. dusznyecknue METOIBI.

Tema 5. Mexanuueckue METO/AbI OJYy4YEHUS! OPOILIKOBBIX YacTHUIl. MeabHUIBL. Y AapHO-
BOJIHOBOM CHHTE3, KaBUTAalMOHHBINA. KoHCOMMAanus 00beMHbIX HAHOMATEpUAIIOB.

Tema 6. TlomydeHne  HAHOKPHUCTALIMYECKHX  MaTepuanoB. VHTEHCHUBHas
nnactuueckas gedopmamus. AmMopduble MeTtamnndeckue criaBsl (AMC). Metoasl
nonydenuss AMC.

Tema 7. XuMudeckue METOIbI MOTYyYCHUS] HAHOYACTHUII M MATEPHATIOB: OCAKICHHUS,
30J1b-T€JIb METO/I, Ta30(ha3HbIe peaKIuu.

Tema 8. OcHOBHBIE pPa3HOBUAHOCTH yriiepoga. Yriepoaneie HaHOTpyOku (YHT),
¢bymiepen, rpaden. MeTopl HoIy4YeHus, CBONCTBA, IPUMEHEHHUE.

Pa3nen 3. TexH0JIOTHSI TOHKHX TJIEHOK

Crpanuma 5 uz 12
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Tema 9. Tonkue muenku. TepmMoBakyyMHOE HaNbUIEHHE TOHKHUX IUICHOK. MoOHHO-
IIJIA3MEHHbIE METO/IbI NTOJyYEHUSI TOHKUX IJIEHOK.

Tema 10. Dnurakcus. ['omo- u rereposnutakcus. [azodasHast, >XHUAKOCTHAS H
MOJIEKYJISIPHO-JIy4€Bas SMUTAKCHUS.

Tema 11. Ilnenku Jlenrmiop-bnomxert. ®@azoBas nuarpamma. MeTtonuka noIydeHuUs.
[Ipumenenue.

Tema 12. AHonHble OKCUIHBIE TUIEHKH. TexHonorus nony4yeHus. Pexxumbl aHOHOTO
BO3/JI€UCTBUS (ITOTEHI[MO- U TaJIbBAHOCTATUYECKHUI ). AHOJTHOE OKHUCICHUE aTIOMUHMUS.
Mexanu3Mbl pocTa mopuctoro anoaHoro okcuga amoMmuHus (ITAOA). [Monyuenue
BbicokoynopsgoueHHoro I[TAOA. ®dopmupoBanue cotoBoil cTpykTypsl IIAOA.
[Ipumenenue [TAOA.

Tema 13. AHOIHOE OKHCJICHHWE THUTaHa. MEXaHU3MBI POCTa TMOPHUCTOTO OKCHJIA
tutaHa. [lonyuenune HanoTpyOyaToro okcuja tutasa. [Ipumenenue.

Tema 14. AHOnHOE pacTBOpeHHE MOJYNPOBOAHUKOB. MeXaHH3M pOCTa Makpo- U
HaHomnopuctoro kpemHus. [Ipumenenue.

Tema 15. KatogHoe ocaxkJieHHME B TEXHOJOTHU MHUKPO M HAHOCTPYKTYp. PU3UKO-
XMMHUUYECKHE OCHOBBI KaTOAHOTO ocaxjaeHus. OcaxJeHue MEeTalJoB M CILJIaBOB,
MaTPUYHOE OCAXKJICHHUE.

Tema 16. Jlutorpadus. dortonutorpadus, 3IEKTPOHHOIyYEBas, PEHTTCHOBCKAs,
nazepHas. Hanomanunynauus u HaHonuTorpadus. Msrkast iutorpadus.

Tema 17. Metonbsl ananu3a noBepxHocTH. CkaHupyrollas 30HJI0Bass MUKPOCKOMUSA:
TYHHEJIbHasl, aTOMHO-CUJIOBAs.

6. TEMBI MIPAKTHYECKHNX 1 CEMUHAPCKHNX 3AHATHIA

Pa3nen 1. CTpykTypa HaHOMaTepHaJI0OB M pa3MepHbIe 3 PeKThI
OcHOBHbIE BOIIPOCHI TEMbI:

1.

2.

3.

Knaccugukanusa nanomatepuanoB. OcOOEHHOCTH CTPYKTYpbl HaHOMAaTepUaioB. 3aKOH
Xomna-Ilerya. TepmoauHamuueckass Mojenb kiactepa. [loHWkeHHMe TemmepaTypbl
TUIABJICHHSI KJIACTEPOB.

XapakTepucTHKa AUCIEPCHOCTH HaHOMaTepuanoB. [IoBepXHOCTh, IpaHUIIbI, MOP(HOIOTUS
HaHOMAaTEepPHAaJIOB.

DneKTpuYecKue, MarHUTHbIE, TEIUIOBbIE CBOMCTBA HAHOMATEPUAJIOB.

KOHTpOJII)HbIe BOITPOCHI

1.
2.
3.

[TpuBenure knaccu(puKauo HAHOMATEPUATIOB.
B uem gusnueckuii cmbicn 3akoHa Xoina-Ilerya?
KaxoBa npupozaa noHMm>XeHUs: TEMIEPATyPhI IIIABJICHUS HAHOYACTULL?

OcHoBHbIE BOIIPOCHI TEMbI:

1. OcHoOBHBIE METOMBI MOJYYECHUS KOHCOIHIUPOBAHHBIX HaHOMaTepuasoB. [lomyueHue
MOPOIITKOBBIX HAHOUYACTHUI[. DUZNYECKHE METO/IBI.

2. MexaHu4eckre METOJbl TMOJYYEHHs MOPOIIKOBBIX YacTUIl. MenbHUIBL. Y IapHO-
BOJTHOBOM CHHTE3, KaBUTAIIMOHHBIN. KOHCOMMIa1us 00beMHBIX HAaHOMATEPHAIIOB.

3. TlomydyeHue HAHOKPUCTAIIWYECKUX MaTepuanoB. VHTEHCHMBHas ILIacTHYECKas
nepopmanus. Amopdusie Metamnudeckue criaBel (AMC). MeToasl monydeHus
AMC.

4. XuMUYECKHE METOIbI MOJTy4YSHUs] HAHOYACTHUI] U MATEPHATOB: OCAXKICHHUS, 30JIb-
rejib MeTO/I, Ta30(a3Hble peaKIHH.

5. OcHOBHBIE Pa3HOBHUIIHOCTH yriiepona. Yriepoaubie HaHoTpyOku (YHT), dynnepen,
rpadeH. MeTopl oNydeHus, CBOWCTBA, IPUMEHEHHE.

KoHnTpoJbHbIE BONPOCHI
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Kaxoi MexaHu3M JISKUT B OCHOBE M3MEIbUCHNS YaCTUI MEXaHHIECKMMH METOIaMU.
IlosicHuTe KaBUTALIMOHHBIA MEXaHU3M HU3MEIbUYCHUS YaCTHII,

Ha yem ocHOBaH y1apHO-BOJIHOBOM CUHTE3 YaCTHIL?

Kakoe ocHOBHOE TpebOoBaHue mpu HOpMUPOBAHUK aMOP(PHBIX METATUIMIECKUX
METaJIOB?

B uem oTinuue asporenst ot kceporens?

[TepeunciutTe OCHOBHBIE METO/IBI MOJTYUYCHHUS YTIICPOIHBIX HAHOTPYOOK, hysuiepeHa u
rpadena. Ykaxure 00JIacTi MPUMCHECHHUS.

Pa3gen 3. TexHoJ1orusi TOHKHUX IJICHOK.

OcCHOBHBIE BONIPOCHI TEMBbI:

1. Tonkue meHku. TepMOBakKyyMHOE HANbUICHHE TOHKUX IUJIEHOK. HMOHHO-
MJIa3MEHHbIE METO/IbI MOJYYEHUSI TOHKHUX TJICHOK.

2. Dnurtakcusi. [oMo- w  rerepoanurakcusa. l'azodaszHas, IKHUAKOCTHAA U
MOJICKYJISIPHO-JIyu€eBast SIUTAKCHS.

3. Ilnenku Jlenrmiop-bnomxkerr. dazoBas nuarpamma. MeToauka TMOTy4YEHUS.
IIpumenenue.

4. AHomHBIE OKCUIHBIE TJIEHKU. TEeXHONOrus mMoNy4eHus. Pexumbl aHOAHOTO
BO3JCUCTBUSL (MOTEHIIMO- W TaJlbBaHOCTAaTUUECKHI). AHOJHOE OKHCICHUE
allfoMUHMA. MeXxaHu3Mbl pocTa TMOPHUCTOTO AaHOJHOTO OKCHUJA AJIIOMUHUSA
(ITAOA). Ilonyuenue BoicokoymnopsifoueHHoro ITAOA. @opmupoBaHrue COTOBOM
ctpykTypsl IIAOA. IIpumenenne [TAOA.

5. AHOJIHO€ OKHCJIEHHE TUTaHa. MeXaHH3Mbl pOCTa MOPUCTOTO OKCHUJA THUTAHA.
[Tonyuenune HaHOTPYyOUaTOrO OKCcHAa TUTaHA. [I[pumeHenue.

6. AHOIHOE pacTBOpPCHHE IMOJYNMPOBOJHUKOB. MeXaHU3M pocTa Makpo- |
HAHOIMOPUCTOTO KpeMHus. [Ipumenenue.

7. KarogHoe ocaxJaeHWe B TEXHOJOTHMHM MHUKPO M HAHOCTPYKTYp. Dusuko-
XHMHYECKHE OCHOBBI KaToJHOro ocaxkiaeHus. OcaxkjaeHue METaJUIOB M CILIABOB,
MaTpUYHOE OCaXKJCHHUE.

8. Jlurorpadus. @otonurorpadus, 3JeKTPOHHOIYyUYEBasl, PEHTTEHOBCKas, Ja3epHasl.
Hanomanunynsamus u Hanonutorpadus. Msrkas nurorpadus.

KonTpoJsbHbBIE BOPOCHI

1. Onumure aaropuT™M MOCTPOCHUS JIMHUH MEPECEUEHHUs TBYX MOBEPXHOCTEH 11O METOLY
BCIIOMOTaTeJIbHBIX CEKYIIUX IIIOCKOCTEH.
Kaxkue Turmbl miockocTel UCIob3yIOT B METO/IE CEKYIIUX TIIOCKOCTEH U nmoyemy?
Bo03M0HO 11 MCIOJIb30BaHKE MIIOCKOCTEN YPOBHS B KAUECTBE CEKYIIUX JIJIsl KOHYca?
4. Yem orpaHMYMBAETCS MPUMEHEHHE MPOCIUPYIONMINUX TUIOCKOCTEH B KAYECTBE CEKYITUX?

PobdE

oo

wmn

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Jlannblit Bug paboThl He peaycMoTpeH Y11

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

Jlannsiit Bug paboThl He peycMoTpeH Y11

9. HEPEYEHbBb BOIIPOCOB K 3AYETY

1. OcoOeHHOCTH CTPYKTypbl HaHOMaTepuaiaoB. 3akoH Xoima-lIlerda. Tepmomnnamuueckas
Moielb Kiactepa. [loHmxkenre Temneparypsl IIaBICHUS KIACTEPOB.
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2. XapakTepHucTHKa AHUCIEPCHOCTH HaHoMarepuanioB. [loBepXHOCTb, TpaHUIlbI, MOPHOIOTHs
HAaHOMAaTepHaJIOB. DJIEKTPUUECKUE, MAarHUTHbIE, TEIIJIOBbIE CBOWCTBA HAHOMATEPHAJIOB.

3. OcHOBHbIE METOBl TOJYYEHHUS KOHCOJUAWPOBAHHBIX HaHOMaTepuanoB. [lomyueHue
MOPOIIKOBBIX HaHOUYACTHI. DUZNYECKUE METOBI.

4. MexaHu4ecKle METO/bl IOJYyYEHHUsS] MOPOILIKOBBIX YacTULl. MelbHUIBl. Y aapHO-BOJIHOBON
CUHTE3, KaBUTaMOHHbIN. KoHconuaamnus 00beMHbIX HAHOMATEPHAJIOB.

5. ITlonyueHue  HAHOKpPUCTAINIMYECKUX  MarepuanoB. VIHTEHCHUBHas  IJlacTHYECKas
nedopmanusi. Amopdubie metamndeckue crnabsl (AMC). Meroasl nonyuenuss AMC.

6. Xumuuyeckue METOIbl MOJYYEHHs HAHOYACTUII U MATEPHATOB: OCAXICHHUS, 30JIb-Telb
MeTOJI, Ta3o(a3Hble peaKInH.

7. OCHOBHBIC Pa3HOBUIHOCTHU yriiepoaa. Yriaepoansie HaHOTPYOKH (YHT), dymnepen, rpaden.
MeTob1 MTONTydeHus1, CBOMCTBA, TPUMEHEHHE

8. Toukue mieHku. TepMoBaKyyMHOE HAIbUICHHE TOHKUX IUJICHOK. MOHHO-TIIa3MEHHbIE
METO/IbI TIOJIYYEHHUS] TOHKUX TJICHOK.

9. DOmnurakcus. ['omo- u rereposnurakcus. ['azodazHas, KUIKOCTHAS U MOJEKYISIPHO-
Jy4deBas SMUTAKCHUS.

10. [Inenku  Jlenrmiop-bnomxerr. ®azoBas  aumarpamma. MeToauka  MOJTy4YCHHS.
IIpumenenue.

11. AHOiHbIE OKCHUJIHBIE IIJIEHKU. TexHOoIorus nojydyeHus. Pexxumpl aHOJTHOTO BO3/1€HCTBUSA
(MOTEeHIMO- W TaJTbBAHOCTATUYECKUN). AHOJAHOE OKHCICHUE AIIOMUHUSA. MeXaHU3MBI
pocra  mopuctoro  aHogHoro  okcuma  amomuHus  (ITAOA). [Tonyuenue
BoicOkoynopsinoueHHoro ITAOA. ®opmupoBanue cotoBoil cTpykTypel ITAOA.
[Tpumenenue [TAOA.

12. AHOHOE OKHMcIIeHHe TUTaHa. MeXaHU3Mbl pOCTa MOPHUCTOTO OKcHuaa TutaHa. [lonydenue
HaHOTpyOuaToro okcujaa Tutasa. [lpumenenue.

13. AHOoiHOE pacTBOpEHHE MOJYNPOBOAHMUKOB. MEeXaHU3M pOCTa MAaKpO- U HAHOMOPHUCTOTO
kpemHus. [Ipumenenue.

14. KatonHoe ocaxkieHHME B TEXHOJOTMHM MHUKPO U HAHOCTPYKTYp. PU3HMKO-XHMHYECKUE
OCHOBBI KaTOAHOTO ocaxaeHus. OcaxaeHue MeETauIoB M CINIABOB, MaTPUYHOE
OCaXJIeHUE.

15. Jlutorpagus. @otonurorpadusi, >JIEKTPOHHOJIyUEBas, PEHTTCHOBCKas, Ja3epHas.
Hanomanunynsanus u HaHonutorpadus. Markas nutorpadus.

10. CAMOCTOSTEJBbHASA PABOTA CTYAEHTOB
®dopma o0yueHHs 0UHas

HazBaHnue pa3aesioB U TeM Buj camocTosiTe/ibHOI padoThI O0bem ®opma
(npopadbomka yueonozo mamepuana, | B4vacax KOHTPOJIA
peuwienue 3a0au, pepepam, 00K1ao, (nposepka
KOHmMpO1bHaA paboma, no020moeKa K pewienusn

coaue 3auema, IK3amena u op.) 3a0au,

pechepama u
op.)

Paznen 1. Ctpykrypa [TpopaboTka yueOHOrO MaTepHana, 14 Vel

HAHOMATEPHAJIOB U MOJIrOTOBKA K cllaue 3ayeTa orpoc,

pa3MepHbIe 3P PeKkThI TECTUPOBAHUE

Paznen 2. [IpopaboTka yueOHOTO MaTepHaa, 14 YcrHbii

IIpounsBoacTBoO MIOJArOTOBKA K CJ1a4e 3a4eTa orpoc,

NMOPOLIKOBBIX H TECTUPOBAHUE
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00beMHBIX

HAHOMATEPHAJIOB

Pa3nen 3. TexHnoJiorus [TpopaboTka yuyeObHOTO MaTepuania, 16 YcTHBIH

TOHKHX IJIEHOK MOJIrOTOBKA K C/Ia4ye 3a4eTa orpoc,
TECTUPOBAHUEC

11. YYEBHO-METOJIWYECKOE Y TH®OPMALIMOHHOE OBECIIEYEHUE
TACIHATLITAHBI

a) CnnuCcOK peKoMeH/yeMOH JInTepaTypbl
OcHoBHas:

1. Porog, B. A. TexHonorusi KOHCTPYKIIMOHHBIX MaTepuanoB. HaHOTEXHONOTHY | y9eOHHK JUIS
By30B / B. A. PoroB. — 2-e u3z., nepepab. u gon. — Mocksa : U3natensctBo FOpaiit, 2019. —
190 c. — (ABtopckuit yueonnk). — ISBN 978-5-534-00528-8. — Texkcr : anexrponnsiii // IbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/434532

2. Ilepunckwii, B. B. CnienmanbHble MaTepuabl, TOKPBITHS U TEXHOJIOTUN B MAITMHOCTPOCHUH :
yuebHoe mocobue / B. B. Ilepunckuii, B. H. Jlacuukos, I'. II. ®derucoB. — CapatoB :
CapaToBckuil rocyjapcTBeHHbIN TexHudyeckuii ynusepcurer uMmenu FO0.A. INarapuna, 9bC ACB,
2012. — 429 c. — ISBN 978-5-7433-2539-9. — TekcT : 3NIEKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/76514.html
JlomosiHMTEIBLHASA:

1. ®unsk, M. M. Tlony4deHune 1 UCCIICJOBAaHUE aHOIHOTO OKCHJIA AJIFOMUHUS : MPAKTUKyM / M.
M. Ounsik, O. H. Kansiruna. — OpenOypr : OpeHOyprckuii rocy1apcTBEHHbIH YHUBEPCHUTET,
OBC ACB, 2014. — 104 c. — ISBN 2227-8397. — TeKCT : 3IEeKTPOHHBINA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/33650.html

2. I'mymenko, A. I'. HanoMaTepuaiel 1 HAHOTEXHOJIOTHH : ydeOHoe mocodue / A. I'. ['mymenko,

E. II. TInymenko. — Camapa : IloBOJDKCKHMH TOCYNapCTBEHHBIM  YHUBEPCHUTET
TenekoMMmyHuKanuidi u wHpopmaruku, 2017. — 269 c¢. — ISBN 2227-8397. — Tekcr
AIIEKTPOHHBIA // DnexkTpoHHO-OmOmuoTteunas cucreMa [PR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/75388.html

3. Butaszp, II. A. OcHOBBI HAaHOTEXHOJIOTMH M HaHOMaTepuasioB : yueOHoe mocobue / II. A.
Burszp, H. A. CBunynoBud. — MuHCck : Beimiiiras mxomna, 2010. — 302 ¢. — ISBN 978-985-
06-1783-5. — TekcT : 271eKTpOHHBINA // DnekrpoHHO-OMOMMoTeuHass cucrtema IPR BOOKS :
[caitT]. — URL.: http://www.iprbookshop.ru/20108.html

4. HanocTpyKTypHBIE MaTepHansl : yueOHoe mocobue / moa pexaxiueii P. Xanauak. — MockBa
: Texnocdepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — TekcT : 3IMEKTPOHHBIN //
DNEeKTPOHHO-ONOINOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/12730.html

Y4eOHO-MeTOANYECKASA:

1. Meronuueckne yKa3aHUS 110 BBIIOJHCHUIO JA0OPATOPHBIX PA0OT 1O TEXHOJOTHH
HAHOMATEPHAJIOB IS CTYIEHTOB OakajnaBpHara, CICIHATUTeTa U MarucTpaTypsl Bcex (opMm
obyuenus / M. FO. Maxmyn-AxyHoB, A. A. ConoBbes, B. B. Peioun, T. M. Bacunesckas; Yal'V,
NDODBT. - YbsiHOBCK : yal'y, 2019. - Pexum JIOCTyna!
http://lib.ulsu.ru/MegaPro/Download/MObject/6000

2. Maxmyn-AxyHnoB M. HO. MeTtonudeckue ykazaHus JIsl CAMOCTOSITENIbHOM paOOThI CTY/IEHTOB
no nucuuiuinHe «HaHomaTepuanabl U HAaHOTEXHOJOTHU» JUIsl CTYACHTOB OakanaBpuaTa BcCeX
¢dopm obyuenus / M. 0. Maxmyn-Axynos; Y'Y, UOOBT. - Yabsaosck : Yal'V, 2019. —
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Pexxum noctyna: http://lib.ulsu.ru/MegaPro/Download/MObject/6412

3. Uro A. B. Meroanueckue yKa3zaHUs JUIsI CaMOCTOATENBbHOM pabOThl CTYIEHTOB II0
MOATOTOBKE K MPAKTUYECKUM 3aHATUsAM i1t ctyaeHToB UDDBT / A. B. Uro; Yal'y, UODBT,
Kap. wmx.¢msuku. -  VYaesoBck @ Yal'V, 2019. - Pexum  gocryma:
http://lib.ulsu.ru/MegaPro/Download/MObject/6409

Cow;acoaang: i
Y. ttditcotnens 0/ /b | Tigirecdy /7}/ / 7///‘/

Honachocmes compyonuxa nayunoli bubnuomexi: = QHO noonuce oama

0) [IporpamMHoOe o0ecnieueHne

HE TIPeyCMOTPEHO

B) [Ipodeccnonanbubie 0a3bl JAHHBIX, HHPOPMAUOHHO-CIIPABOYHbIE CHCTEMBI
1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Ludposoit obOpazoBatenbHbli pecypc IPRsmart : 3mekTpoHHO-OMOIHOTEYHAS
cucrema : caiir / OOO Kommnanums «A# Ilm Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: [uist 3aperucTpup. Iojib3oBarencit. - Tekcr :

AIEKTPOHHBIN.

1.2. O6pasoBarensHas miargopma IOPAWT : 06pa3oBaTeibHbIil pecypc, IeKTPOHHAs
oubnmorexa : caiit / 00O DnekrponHOe H31aTenbeTBo «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xxum noctyma: asst 3aperucTpup. mosb3oBarenei. - TeKCT : 3IeKTPOHHBIH.

1.3. ba3a nanHbIX «JnekTpoHHas 6ubmuoreka Texuuueckoro BY3a (OBC «KoucynpTaHT
CTYJEHTa») : NEKTPOHHO-OubMmoTeuHas cucrema : caiit / OOO «llomutexpecypc». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgoctyma: s
3apPErUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIEeKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya. DIEKTPOHHAS METUIIMHCKas OMOIMoTeKa : 0a3a TaHHBIX : CAMT /
O0OO «Beicmasg miKojga OpraHu3allud M YOPaBIEHUS 3ApaBooXpaHeHueM-KoMIuiekcHbIN
MEIUIIMHCKUI KOHCanTUHr». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyTa: JIJIsl 3apETUCTPUP. MoNb3oBaTeneil. — TeKCT : AIeKTPOHHBIN.

1.5. Bonpmias meaunuHCKast OMOIUOTEKA ©: AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJb30BaTENeH. — TEKCT : JJIEKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTeuHast cuctema : cakt / OO0 DbC «Jlauby. —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: ajst 3aperucTpup.
IOJIb30BaTeNe. — TEKCT : AIEeKTPOHHBIN.

1.7. 3BC Znanium.com :351eKTpOHHO-0MONIMOTEeYHAsA cuctema : caiit / OO0 «3HaHHyMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyma : Ui 3aperucTpup.
IIOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyasrantllinioc [DnekTpoHHBIN pecypce]: cripaBouHas npaBosas cucrema. / OO0

«Koncynperant [Imtocy - Dnexktpon.nan. - Mocksa :Koncynsrantlmtoc, [2023].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AAHUIL:

3.1. eLIBRARY.RU: nayunas snexktponHas OubOiuoteka : cat / OOO «Hayunas
Dnextponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum moctyma :
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JUIsl aBTOPH3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBII

3.2. DnekrponHas 6uoimoteka «M3narenbckoro noma «I'pedbennunkoB» (Grebinnikon) :
anexkTpoHHass Oubmmoreka / OOO W] «I'pedbenHuxoB». — Mocka, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOPH3. OJIb30BaTEIICH.
— TeKCT : AIEeKTPOHHBIMU.

4. ®enepanbHasi rocygapcrBeHHasi mHgopmanuonHasi cucrema «HanmonajabHas
3J1eKTPOHHAs OMOJIHOTEKA»: 3JeKTpoHHas oubimnoTeka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum noctyna : uist moap3oBareneid HaygHoW Oubmuorexu. — Tekcr :
AJIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: dhenepanbHbiid moptai / yupeautenb OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3JE€KTPOHHBIA.

6. DuexkTpoHHass OudamoreyHas cucrema Yal'¥V : wmoayias «DJEeKTpOHHas
Ooubmuorexar» ABUC  Mera-IIPO / OO0  «lara Oxkcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : 1ist mosib30BaTeieil HayqHOi OMOIMOTEKH. —
Texcr : 3IeKTPOHHBIN.

Cornacoeano: n
i
(]

|
Hukenep seayviiui ! Hvpeuro KO.B. ! id&/ff /

Jlnseocre compyanuka YHTT e TGS ) JET

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHbI

AymuTopun A1 IpoBeIeHUs JIEKIUI, CEeMUHAPCKUX 3aHATHMH, AJIs IPOBEICHUSI TEKYIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIMU, TPYIIIOBBIX ¥ WHAWBHYAIbHBIX KOHCYIIbTAIUH.

AymuTopur YKOMIUIEKTOBAaHbI CIHEIMATU3UPOBAHHON MeOenbo, Y4eOHOH JOCKOM.
Aynuropun Ans NPOBEACHUs JEKUUN 000pYyAOBaHbl MYJIbTUMEIUWHBIM O00OpYAOBaHUEM [
npefocTaBieHuss MHGopMaruu Oonpuioi ayauropud.  [lomemieHus Uit caMOCTOSITEIbHOM
paboThl  OCHAILIEHbl KOMIIBIOTEPHON TEXHUKONH C BO3MOXKHOCTHIO TMOJKIIOYEHHUS] K CETH
«HTepHeT» M obecnedyeHUueM JOCTyNa K 3JIEKTPOHHOM HH(pPOMarMOHHO-00pa30BaTeIbHOM
cpene, 3JIeKTpOHHO-OuOnuoTedyHoil cucreme. IlepeueHb 000pyAOBaHHSA, HCHOJB3YEMOTO B
y4eOHOM IpoLecce, YKa3bIBaeTCs B COOTBETCTBUU CO CBEJICHUSIMH O MaTepHaIbHO-TEXHUUECKOM
00€CIeYeHNN U OCHAIIEHHOCTH 00pa30BaTeIbHOIO IPOLIECcca, pa3MEIEHHBIMU Ha OQHUIMATIBHOM
caifre YnI'V B paznene «CBeneHust 00 00pa30BaTeIbHOW OpraHU3aIIN».

13. CHEHUAJIBHBIE YCJIOBUS IS OBYYAIOIIIUXCS C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMHU 310POBbS

B cnyyae HeoOXoauUMOCTH, OOydarOUMMCS M3 4YHCIAa JIMI C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 370pOBbsI (TT0 3asBJIEHUIO OOYy4aromerocs) MOTYT IpeliaraTbCs OJHU W3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHA HHGPOPMAMK C YYETOM MX HWHAWBUIAYAIbHBIX
NCUX0(U3NIECKUX 0COOEHHOCTEMN:

— JUIS JIAL C HAPYIICHUSIMU 3pEHUs: B IEUaTHON (opMe yBETUUYEHHBIM MIPUPTOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos y4yeOHBIX MaTepuaioB B
aynuodopmar); B mnedaTHOW ¢opme Ha s3bike bpaiins; MHIMBHIyaldbHBIE KOHCYJIBTAIMH C
IMPUBJICYCHUEM TI/I(i)J'IOCyp}IOHepeBO}I‘H/IKa; HHAUBUAYAJIbHBIC 3aJIaHUS U KOHCYJIbTAllUH;
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Kadenpa dusmdaeckoro MarepuanoBeeHus

@ - YyeOHast nporpamMma

— s JMIl C HApYUICHUsSIMHU CciyXxa: B medaTHod ¢opme; B (opme 3JIeKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAJIbI C Cy6TI/ITpaMI/I; HHIUBUAYAJIBbHBIC KOHCYJIbTAllUN C IPUBJICUCHUCM
CYpJIOTIEPEBOUMKA; WHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— JI Jdl ¢ HAapYHICHUAMH OIIOPHO-ABHUIATCIBHOI'O ariapara: B ne4yaTHou (bopMe; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiina, WHIUBUAYyalTbHBIC 3adaHUS U
KOHCYJIbTAI[HH.

B cnyuae HEOOXOOMMOCTHM UCIONB30BAaHUS B  y4eOHOM TIpOIECCe YaCTHUYHO/
UCKJTFOUUTENIFHO JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, opranu3amnus padotsl [1TIC ¢
oOyuaromumucs ¢ OB3 u uHBaIMAaMU NpeayCMaTPUBAETCS B 3JIEKTPOHHOW MH(DOPMAIIMOHHO-
00pa3oBaTeNLHON CPe/Ie C YIETOM WX MHIMBHIYaIbHBIX ICHXO(PH3HUECKUX 0COOCHHOCTEH.

=
[a)

-
AAN noruent, Maxmya-Axyaos Mapar IOcynosuu

Pazpabotunk A
v
MOANKCH IOIKHOCTB, VO
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