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1. IIEJIM OCBOEHHS TN CIMILINHBI

HenaMu ocBoeHus THCIHIITHHELI « T€XHOIOrHYECKHUE CUCTEMBI B HAHOTEXHOIOTHHY COCTO-
UT B QOPMUPOBAHNM COBPEMEHHBIX IIPEJICTABIEHUA 0 METOAaX CHHTE3a HAHOYACTHUI[ M HAHOMATE-
pHaoB, crnocodax KOHTPOIHPYEMOTro POcTa IOJIyUeHHs HaHOYAcTHI[ TpebyeMoro pazmepa u dop-
MBI, METOJIaX CHHTE3a IUIEHOK M ITOKPHITHH, MaCCHBHBIX HAHOCTPYKTYPHPOBAHHBIX H MHKPOIIOPH-
CTBEIX MaT€PHAIIOB; TEXHOJOTHYECKUX CHCTEM, 00ECIIeUHBAIONTIX YKa3aHHBIE IPOIIECCHI.

Hsyuenme xypca «TexHonornueckiue CHCTEMBI B HAHOTEXHOJIOTHHY» CIOCODCTBYET Paclly-
PEHHIO HAYYHOrO KPyro3opa M HOBBIIEHUIO 00LIeH KyIbTyphl Oy IyIero CrendaiucTa, pa3sBuTHIO
€0 MBIIIIEHUS W CTAHOBJIIEHHUIO €0 MUPOBO33PEHHS.

3amauH JHCHHILIHHEBL:

1) U3Y4IHUTH METOIBI CHHTE3a HAHOYACTHI[ ¥ HAHOIIOPOLIKOB, & TAKKe 03HAKOMHTCS C TEXHO-
JOIHYECKMMHM CUCTEeMaMU, 00ecliedMBatOIIMMHU JAHHBIE TIPOIIECCHL;

2) OCBOMTH COBPEMEHHBIE METO/BI IOTYYEHHs KOMIAKTHBEIX JIBYMEPHBIX H TPEXMEPHBIX
HaHOMAaTEPHAIOB.

2. MECTO JUCHHIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnunmuna « TexHoTorHYecKre CHCTEMBI B HAHOTEXHOJIOTHE» OTHOCHTCS K 00Ky 1 (49acTs,
GopmMHpyeMas ydacTHHKaMH 00pa3oBaTeNbHBIX OTHOIICHHH) y4eDHOro IMiaHa IOArOTOBKH Oaka-
naspoB 1o HanpasneHuro 28.03.02 «Hanounxenepus».

IIpepexBr3nTel uciuInEb: Pusuka, Xumus, Beenenue B HaHOWHKeHepHIO, MartepHraio-
BEJIEHHE HAHOMATEPUATIOB M HAHOCUCTEM.

Pazjenpl THCHUIUIMHBI H MEKIHCIHIIHHAPHBIE CBA3H ¢ 00eceYnBAIOIMMH (NPeabILY M-
MH) JHCHHILIHHAMM H 00ecneYHBAeMBIMH (ITOCTeTYHOMHMH) JHMCIHMILIHHAMH

Haumenosanue obecneunBaromux (OpefblAylinX) THCIH- | Pa3mensl JaHHOH OUCUMILTHHEL, KOTOPEIE HEOOXOIMMEI
IUIMH 1 o0ecnednBar X (Mocnely X)) AHCIHIITHH IUIA M3y4YeHHs odecnevrBaeMblX (MOCHeIyIOUMX) JIHC-
THIITHH
4 cemectp
1 | 2
IIpenmecTBylonue THCIHILTHHALI
1. Dusmka. + +
2. Xumus. + +
3. Bee/leHHe B HAHOMHKEHEPHIO. + +
4. MatepuaioBe/ileHHe HAHOMaTepHAIOB H HAHO- + +
CHCTEM.
ITocaenyromue JIUCIHILIMHBI

1. MeTosI ITOJIy4eHHs HOHOCTYKTYPHPOBAHHBIX +
MOKPBITHA B MAITHHOCTPOEHUH.
2. OHOBBI HAHOTEXHOJIOTHII B MAIIHHOCTPOSHHH. + +
3. ObopyaoBaHHE HAHOTEXHOJOTHYECKOTO TTPOH3- 2 +
BOJICTBA.
4. Hayuno-uccneoBarenbckas pabora. 4 +
5. Brmmycknas kpanmudukainontas padboTa. + +




3. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUMSI 11O TUCHHUILJIMHE

IInanupyemple pe3yabTaTel 00yUeHHA 110 JUCLHUILIMHE, COOTHECEHHBIE C IUIAHUPYEMEIMH pe-
syapTataMu ocBoeHHs OIIOII (koMIeTeHIMAMY M MHIMKATOPAMH TOCTHKEHHS KOMIIETEHIIHUIA):

DopMHUpyeMEIE KOMITe-

HﬂaHprEMLIe PE3YIALTATEI oﬁyqemm O TUCHUIIITHHE, B
COOTBETCTBHHU C MHAWUKATOPOM NOCTHIKEHHA KOMIICTCHUHH

Haumenosanue
TEHLUH HMupaukarop qocTkeH s
OLIEHOYHOTO
(koa, cogepxaHHe KOM- KOMIIETEHLIMH Pezynbrarel 00yueHus no P
TIETEHLINH ) (kon, coneprkaHrie UHIMKA- JHCLHIIIHHE p
TOpa)

TIK-5

CniocobeH TexHOJIOrHye-

CKH 00ecrieuHBaTh MPOU3-
BOJICTBO M3JEJIHUI C HAHO-
CTPYKTYPHPOBAHHBIM Ke-

paMHUIECKUM TTOKPBITHEM.

[TK-5.1. 3HaeT TUMIOBEIE Me-
TOZABI IPOU3BOJICTBA U3E/THI
C HAHOCTPYKTYPHUPOBAHHBIM
KepaMHYECKUM MOKPBITHEM.
TTK-5.2. ¥MeeT nilaHupoBaTh
H TIPOBOINTE MEPOTIPHATHS
o pa3pa0oTKe U3IEemHii ¢
HAHOCTPYKTYPUPOBAHHBIM
KepaMHUYECKHM TOKPBITHEM B
YacTH, Kacaromieiicd TexHo-
JOTMYEecKOoro mpouecca.
[1K-5.3. Bnageet HaBbIKaMH
BBITNOJIHEHHS TEXHOJIOTHYe-
CKMX OTIepallii mporiecca
IIPOM3BOICTBA U3IETHH C
HAHOCTPYKTYPHPOBAaHHBIM
KEPAMHUYECKHUM MOKPBITHEM H
00CayKMBaHHS TEXHOJIOTH-
4ecKoro 00OpyI0BaHHs.

3naer:

- THTIOBBIE METOJIBI TIPOH3-
BOJICTBA M3/I€JIMi ¢ HAHO-
CTPYKTYPHUPOBAHHEBIM Ke-
PaMHYECKHM MOKPBITHEM.
Ymeer:

- MIAHUPOBATE H MPOBO-
AT MEPOTIPHSITHA 110
pa3paboTKe H3IEHA ¢
HaHOCTPYKTYPHPOBAHHBIM
KepaMHUYeCKHM MOKPBITH-
€M B 4acTH, Kacaioleiics
TEXHOJIOTHYECKOTO TIPO-
lecca.

Baaneer:

- HABBIKAMH BBITNIOJIHEHUSA
TEXHOJIOTHYECKHX Ofepa-
L1H npolecca IpoU3BOI-
CTBa U3JIENTHH ¢ HaHO-
CTPYKTYPHPOBaHHBIM Ke-

PaMHYECKHM INOKPBITHEM H

06cmyKHBaHUA TEXHOIO-
THYecKoro o0opyaoBaHus.

TecToBrBIE BO-
MPOCHI




4. OFBEM M CTPYKTYPA JUCITATLIAHEI

Tpyno€MKOCTE TUCHHUILIMHBI COCTABISIET 7 3aUETHBIX €IHHHIL, 252 JacoB.

4.1. TemaTn4ecknii nian (popma 00yueHHs - OUHAA)

KonTtaktHas pabota o6yuato-
IIMXCS ¢ MeAarorM4eckKuM pa-
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METOABI CHHTE3A HAHOYA-
! CTHILL M HAHOMIOPOLIKOB | 1z | 12 ! -
Konnencauus napos u razod)asHelii cuH-
1.1 2 1-2 | 2 19
te3. [TnasMoxuMuIeckuii cunTes.
OcaxaeHne U3 KOJJIOUIHBIX PACTBOPOB. Petitunr-
1.2 34| 2 19
XumudecKas KoHIeHcaus. [luponus. KOHTpoJb Ne 1
13 MexaHoXHMHUYeCKHI cuHTes. Jlesunre- 56 | 2 12 1 19
rpanus.
14 JleToHaLIMOHHBIH CHHTE3. DJIeKTPO- 78 | 2 19
B3pBIB.
CamopacTpoCcTpaHALIHICA BEICOKO- 9- Peitunr-
1.3 N 2 19
TEMIIEPATYPHEBIH CHHTE3. 10 KOHTpoJb Ne 2
16 TepMoUMKIHNPOBaHHE BOIH3H TeMIlepa- 11- 2 19
' TYPBI CTPYKTYPHBIX (pa30BEIX IIEPEX0/IOB. 12
INOJYYEHHUE KOMIAKTHBIX
2 JBYMEPHBIX U TPEXMEPHLIX 4 6 | 24 2 57
HAHOMATEPHAJIOB
KomMnaxkTupoBaHie HaHOIOPOIIKOB. 13
2.1 | Hanokepamuka. OcaxkIeHHE U HaIbLIe- 1 4' 2 12 1 19
HHE Ha TOAJIOKKY. PeliTHHr-
T'erepocTpyxtypel. Kpuctanmmzarys KOHTpOJIb Ne 3
15-
2.2 | amop®hHbIX CTIaBOB. MarHUTHEIE HAHO- 16 2 19
MAaTepHaIbl.
HurencuBHas nuactudeckas aedopma-
17-
2.3 | uma. KoHcTpyKIMOHHBIE HAHOMATEPHA- 18 2 12 1 19
JIB].,
Bcero 3a 4 cemectp: 18 | 36 171 Jx3amen (274)
Hanuuue B aucunninne KII/KP
Hroro no aucnuniumne: 18 | 36 171 Dx3amen (274)




4.2. Conep:kaHue JIEKIHOHHBIX 3AHATHI 110 JHCIHILIHHE

Pazgen 1. METO/IBI CHHTE3A HAHOYACTHUI U HAHOITIOPOIIIKOB

Tema 1.1. Konjencanus napos u razodasuelii cuures. [11a3MOXIMHUECKHI CHHTES.

DH3UKO-XMMHYECKHE OCHOBBI KOHIEGHCAIUH IapoB. Momudukanuu razo(asHoro Imosyde-
Hug HanodacTull. JlasepHas abnsamus. Pacnieuienne B xyrosom paspsiie. ITnasMoXuMHYecKuii CHH-
TE3 — Marepualibl U 00JacTh IpUMeHeHHA. Moau(uKaIMy 11a3MOXHMHUYECKOr0 MOMYYEHHS HAHO-
YaCTHII.

Tema 1.2. Ocaxaenue U3 KOIIOHAHBIX PACTBOPOB. XuMiruecKas Kouaencarus. [Tupoms.

Metox kuaKo(a3HOro BOCCTAHOBJIEHHS M3 PacTBOPOB. 30Ib-Tellb Ipolecc. MeToa ruapo-
TEePMaJIbHOrO CHHTEe3a. MHKpPOIMyIbCHOHHBIH MeTon. Kpuorennas cymka. XuMudeckas KOHIEH-
cauus. [Iuponus — HasHaYeHHe U MaTEPHAIIBL

Tema 1.3. Mexanoxumuueckuit cuntes. Jle3uarerpamus.

TEXHOJIOrMUecKre cxeMbl. O0IacTh npuMenenust MeXaHOXUMHYCCKOro cuntesa. OcoOCHHO-
CTH HCIIOJIb30BAHHS MEXAHOXHMMHYECKOTO CHHTe3a. MarepHaibl. YCIOBHS Pa3BUTHS TPEIIMH IIPH
HC3HHTETpaliH.

Tema 1.4. JleToHallnOHHBIN cHHTE3. DJIEKTPOB3PHIB.

@u3MUeCKME acTIeKThl IeTOHAIIHOHHOTO cuHTe3a. CuHTesnpyeMble Matepransl. OcoGeHHO-
CTH peanu3anuu. MaTepuan, pa3sMepHOCTh CHHTE3HPYEMBIX IMOPOIIKOB. [IpOW3BOIMTENLHOCTE U
MacHmTabHpOBaHHE METO/IOB.

Tema 1.5. CamopacnpocTpaHsIFOIIUICS BEICOKOTEMIIEPATYPHBIA CHHTES.

DHU3UKO-XUMHUYECKHE aClIeKTEI MaKpokuHeTHueckux npoueccos npu CBC. CBC skerpysus.
OcoOEHHOCTH MCTI0/Ib30BaHMS CABHTOBLIX Jedopmanuii npu CBC. KepamMuueckue MaTepHabl o-
nyqaemble CBC 1 06macTs HX IpUMEHEHHS.

Tema 1.6. TepmonukMpoBaHue BOIH3H TEMIIEPATYPhI CTPYKTYPHBIX (ha30BLIX IEPEXOIOB.

@opMHpPOBaHHA HAHOCTPYKTYPEI C IOMOIIBI aTOMHO-BAKAHCHOHHOIO YHOPAJMOYEHHS He-
CTEXMOMETPHYECKUX COequHEeHHH. [lepcrieKTURHBIE MaTEepHAITEL

Pazgen 2. IOJIYYEHUE KOMITAKTHBIX JIBYMEPHBIX H TPEXMEPHBIX HAHO-
MATEPHAJIOB.

Paznen 2.

Tema 2.1. KomnaxtupoBanue Hanonopomkos. Hanokepamuka. Ocaknenye U HallblIeHHE Ha
MO/JIOKKY.

BricokockopocTHOH MHKpOBONIHOBOI HarpeB. CTymeHYaToe KOHTPOJIHMPYEMOE CIEKaHHE.
ITnasmMoakTHBEpOBanHOEe criekanue. ClieKaHHe B BaKyyMe WIIH BOCCTAHOBHMTENBHBIX cpenax. VM-
MYTBCHOE DJICKTPOOCAKIEHUE. DIIEKTPOXUMUUECKUH CHHTE3. AHOMpOBaHHe. MeTo | ABUIKYIIETO-
Csl PaCTBOPHTENIA. DNHUTAKCHAIBHOE OcakIeHue. MeTor XuMHu4ecKoi cO0pKH.

Tema 2.2 T'etepoctpykTyphl. Kpucranmuzanus aMopdHbBIX criaBoB. MarHATHEIE HAHOMATE-
PHAITBL

Knaccuduxanus, 061acTi IpUMEHeHHs | [IepCIeKTHBLI TETEPOCTPYKTYP. AMOphH3yIONIHMe-
cs crnasel. [omydyenne amopdnoit crpykrypsr. Texmomornueckue cxemsl. IlepceKTHBEI HCHONE-
30BaHUs aMOP(HEIX CIUIABOB.

Tema 2.3. Mnrencusnas muactudeckas nedopmanus. KOHCTPYKIMOHHEIE HAHOMATEPHAIBL.

Mexanuueckie OCHOBHI WHTCHCHBHOW MIacTHYecKoi nedopmanum. MartepuaioBedeckue
ocuosel UIITJI. CtpykTypa u pu3HKO-MeXaHHYECKHe CBOMCTBA KOHCTPYKIMOHHEIX MATEPHATIOB T10-
cne UITJT.



4.3. Copep:kaHue NPAKTHYECKHX 3aHATHI 0 THCIHUILIHIE
Pazpen 1. METOAbI CHHTE3A HAHOYACTHUIL U HAHOITIOPOILIKOB.
Tema 1.3 Mexanoxumudeckuii cuares. JlesuHTerparus.
[lomyuenne MexaHOIErHPOBaHHBIX NMOPOIIKOB. M3menpuenme matepwaioB B BHOpammoH-
HBIX, BUXPCBBIX, IIJJAHETAPHBIX W T'MPOCKOIMYECKUX MEIpHUIaX. M3aMensuenne Marepraior B Ia-
pOBEBIX MelnpHHIAX (12 yac.).
Paznen 2. IIOJIYUHEHUE KOMITAKTHBIX ABYMEPHBIX H TPEXMEPHBIX HAHO-
MATEPHUAJIOB
Tema 2.1. KomnaktupoBanue nanonopourkor. Hanokepamuka. OcaxaeHue 1 HalbUICHHE Ha
MOJUIOXKKY.
OnHoocHOEe cTaTHuYeckoe IpeccoBanue. J[HHaMuveckoe mpeccoBanme. M3ocraTmyeckoe
IIpECCOBaHHE. Y IBTPa3ByKOBOE KOMIIAKTHPOBAHHE. Tra30Bad 3KCTpy3us (12 yac.).
Tewma 2.3. MaTencuBHas miactudeckas qeopmanus. KoOHCTpYKIIHOHHEIE HAHOMATEPHAIBL.
Kpyuyenne nox BelcokMM HaBleHHeM. PaBHOKaHanbHOe yrioBoe mpeccoBanue. KoHdopM.
Bunrogras sxctpy3us (12 gac.).



5. OHEHOYHBIE CPEACTBA U1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXKYTOYHOU ATTECTAIIMH 110 UTOI'AM OCBOEHUS TUCITAITJIMHBI

N YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOHU PABOTBI CTYAEHTOB IO TUCHHAIIIMHE

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

IIpoBoauTCS TPHKIBL B TeUeHHE yUIeOHOrO cemecTpa B cOOTBETCTBHH ¢ "TIoJI0)KeHHEM O pelTHH-
FOBO# CHCTeME KOMILIEKCHOH OLEHKH 3HaHMi CTyJeHTOB BO BiaguMHpCKOM rocyIapcTBEHHOM YHH-
BepCUTETE HMEHH AJlekcanzpa [ puropreBrda n Huxomnast I'puropsesrua CToneToBEIX" B Clle/IyromIHe

CPOKH:

- peiituAr-KOoHTpOIL Ne 1 — 5 — 6 Henens cemecTpa,
- pefitrHr-KOoHTpOIb Ne 2 — 11 — 12 Henena ceMectpa,
- perituHr-KoHTposb Ne 3 — 17 - 18 Henens cemectpa.
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Bonpoce! k pefiTHHr-KoHTposI0 Ne 1
Konnencanus napos u razoda3ublii cCHHTES.
[InazsMoXuMHYECKHH CHHTES.
Ocaxenne U3 KOJUIOHIHBIX PACTBOPOB.
XHEMHYecKas KOHICHCAI[HA.
IIuponus.
MexaHOXMMHUYEeCKHHA CUHTES.
JleaunTerparus.
[Tonyuenne MexaHOJIETHPOBAHHEIX IIOPOLIKOB.
M3menpyeHne MaTepruanoB B BUOPALIMOHHBIX MeJIbHHIIAX.

. I3sMenp4enne MaTepualioB B BUXPEBBIX MEJIbHUIIAX.

. U3smenpuenne MaTepHalioB B IIaHETAPHBIX MEIbHHIAX.

. U3menpyeHne MaTepraioB B THPOCKOMHYECKIX MEIILHHIAX.

. MeTozpl noy4eHHs: HAaHONOPOIIKOB B HAHOMATEPHAIIOB.

. CTpykTypHBIE U CYOCTPYKTYpHBIE OCOOCHHOCTH, PEHTTEHOBCKAS TUIOTHOCTh 3JIEKTPOB3PLIB-

HBIX HaHOITOPOIIKOB.

. CTpyKTYypHO-3HEPreTHIECKOe COCTOSIHHE HAHOTIOPOIIKA aJIFOMHAHHS.
. I3MespueHHe MaTepHAIOB B LIIAPOBBIX MEJIbHHIIAX.

Bomnpoce! k peiitunr-konrpo.o Ne 2
JleToOHAIIHOHHEIHA CHHTES.
DIeKTPOB3PHIB.
CamopacnpocTpaHsIomuiics BEICOKOTEMIIEPATYPHBIHA CHHTES.
TepmouukmpoBanye BOIHM3H TeMIEPATyPEI CTPYKTYPHBIX (ha30BhIX MEPEXOI0B.
CTpyKTypHBIH U pa3MepHBIA (aKTOphl B (PH3HKO-XUMHH MAJLIX YACTHIIL,
CIpykTypHOE COCTOSHHE YacTHII, IOIYYEHHBIX C HOMOLIBIO SJIEKTPHYECKOTO B3PHIBA IPO-
BOJIHHUKOB.
M30b1TOYHAs SHEPTUs MABIX YaCTHI] H TIOPOILIKOB.
MeTtos! onpeneneHus IOTHON yIeTbHOH OBEPXHOCTH YIBTPAIUCIIEPCHBIX CPEI.
[TnxkHOMETpHUECKHUE METO/LI OTIpe/IelIels INIOTHOCTH.

. OHPGHGHGHHC HACBIITHOH TUIOTHOCTH M IUIOTHOCTH YTPSICKH. MCTOILLI HU3MEPCIINA TCKYYEC-

CTH.

Bonpocs! k pefiTHHr-KoHTpOMIO Ne 3
KomnaxTupoBanue HaHOIOPOIIKOB.
Hanokepamuxka.
OcaxJeHne 1 HalbUIeHHE Ha TIOIJI0KKY.
I'eTepocTpyKTypHIL.
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Kpucrannmsanus aMmop(HBIX CILIABOB.
Maruutnsle HaHOMaTEePHAIBL.
MuTteHcHuBHad miacTHyeckas Jieopmarius.
KOHCTpYKIIMOHHBIE HAHOMATEPUAIIBI.
Konconunanus HaHOMOPOIIKOB ¢ IPHMEHEHHEM KOHIIEHTPHPOBAHHBIX [TOTOKOB SHEPTHH.
. Metob1 cuHTE3a aMOP(HBIX TOPOLIKOB.
. Bmusnue mHTEHCHBHON NInacTHdYecKoi medopMalyu Ha CTPYKTYPY H CBOMTBA allOMHHHE-
BBIX CIIJIABOB.

5.2. IlpoMesxyTOYHAS aTTeCTAIHS M0 HTOTaM OCBOEHHS JHCIHILIHHLI
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Bonpoce! Kk JKk3aMeny

Konpencanus napos 1 razo(a3Hblii CHHTES.
[Ima3MoXMMHUYECKHHA CHHTE3.
OcaskieHre U3 KOJUIOHIHBIX PACTBOPOB.
Xumuyeckasi KOHIEHCAITHS.
[Muponus.
MexaHOXHUMHUYECKHI CHHTE3.
JlesuHTerparus.
[Tomyyenue MexaHOIErMPOBAHHBIX TIOPOIIKOB,
H3menpueHne MaTepraioB B BUOPAIIMOHHBIX MEIbHHUIIAX.
. FIaMenbueHue MarepuaiioB B BUXPEBBIX MEIbHHIIAX.
. IaMenpueHne MaTepHalioB B MJIaHETAPHBIX METTBHUIIAX.
. I3MenpyeHne MaTepuaioB B THPOCKOIMYCCKUX MEITbHHIIAX.
. MeTroipl noTy4eHHs HAaHOTIOPOIIKOB ¥ HAHOMATEPHAIIOB.
. CTpYKTypHEIE B CyOCTPYKTYpPHEIE 0COOEHHOCTH, PEHTTEHOBCKAS INIOTHOCTD 3JIEKTPOB3PHIB-
HBIX HAaHOIIOPOIIKOB.
CTpyKTypHO-3HEpPTeTHYECKOE COCTOSHHE HAHOTIOPOIIKA AIOMHUHHS.
M3menpyeHre MaTepHaIoB B IIAPOBBIX MEIbHHIIAX.
JleToHAIlMOHHBIN CHHTES.
DNEeKTPOR3PHIB.
. CamopacnpocTpaHsIoImuiics BBICOKOTEMITEPATYPHEIH CHHTE3,
TepmouukmpoBanue BOIM3U TEMIIEPATyPbl CTPYKTYPHBIX (ha30BBIX IIEPEXOI0B.
CrpyKTypHBI1 U pa3MepHbId GakTopsl B GU3HKO-XHUMHH MaJbIX YaCTHII.
CrpykTypHOE COCTOSIHHE YACTHII, TIOTYYEHHBIX C IOMOIIBIO SIECKTPHUECKOTO B3PBIBA IIPO-
BOJIHHKOB.
M30bITOYHAs SHEPTHS MAIBIX YacTHII H TOPOIIKOB.
. Merozp! onpeaeneHus MOMHOI yANLHOM IOBEPXHOCTH YIbTPAJAUCIEPCHEIX CPEI.
ITnKHOMETpHUYEeCKHE METOABI ONPeAeTIeHHs TUIOTHOCTH.
Onpenenenre HAaCBHITHOM INTOTHOCTH M IUIOTHOCTH YTPSACKH. METOIBI H3MEPEHHS TeKyde-
CTH.
. KoMImakTupoBaHue HaHOMOPOIIKOB.
. Hanokepamuka.
. OcaxkieHNe ¥ HaNBUICHHE Ha TOIOKKY.
. I'eTepocTpyxTypsL.
. Kpucrannmuzaius aMmopHBIX CIIJIABOB.
. MaruuTHble HAHOMATEPHAITBIL.
. MaTeHcuBHas mIacTHYecKas nedopMaItus.
. KoHCTpyKIIHOHHEIE HAHOMATEPHAEL.
. Konconuamus HaHOIOPONIKOB ¢ IPHMEHEHHEM KOHICHTPUPOBAHHBIX II0TOKOB 3HEPTHH.
. Metonzr! cunteza aMoOp(HEIX OPOIIKOB.



31. Bousinue MHTEHCHBHOH INTAaCTHYECKOH medopMalui Ha CTPYKTYPY W CBOHTBA AlllOMHHHE-

BBIX CIIIABOB.

5.3. CamocTosTeIbHas paboTa 00y4ar0IEerocs

Ji opranmsaumu caMocTOSITETEHON paboTEI CTYACHTOB (CaMOCTOSATENEHOM POPabOTKH TEOPETH-
YeCKOr0 MaTepHala, IOJrOTOBKH IO JIEKIIMOHHOMY MaTepHalTy, MOJIFOTOBKH K TPAKTHYECKHM 3aHsITH-
AM) PEKOMEHJIYIOTCS YueOHO-METOIIUECKHe TIOCOOMS U YKA3aHHs M3 OCHOBHOTO M JIOTIOJHHTEILHOTO
CIIMCKa, IIEPEYHCIIEHHEIE B pasfelne 6 HacTosel pabouel mporpaMMEL.

3aJaHuA K caMOCTOATEILHOMH padoTe Mo THCHHIIHHE

L

D ol (2

hal S

Meroupt HoJlyuenus HAIONOPOUIKOD H IIAIIOMATCPHATIOB.,

CTpykTypHBIE H CYOCTPYKTYpHBIE 0COOCHHOCTH, PEHTICHOBCKAS IUIOTHOCTE JJIEKTPOB3PHIB-
HBIX HAHOITIOPOIIKORB.

CTpyKTYpHO-3HEPreTHUECKOE COCTOSIHAE HAHOMOPOIIKA AIFOMUHHS.

CTpyKTypHBIH 1 pa3MepHEIH GaKkTOPEl B QU3HKO-XHMHAK MaJIBIX YacTHII.

CTpyKTypHOE COCTOSIHHE YACTHII, HOJYUEIILIX C IOMOIIBIO 3MEKTPHYECKOrO B3pHIBA IIPO-
BOJTHHUKOB.

M3651TOUHAS SHEPTUS MAIBIX YACTHIL H TOPOIIKOB.

Koncomunaiysa HaHOOPOIIKOB ¢ NPUMEHEHHEM KOHIIEHTPHPOBAHHEBIX TOTOKOB IHEPTHH.
MeTtoabl cuHTE3a aMOP(HBIX TTOPOIIKOB.

Bnusnrne MHTEHCHBHOHN IIacTHYecKoH AedopMalii Ha CTPYKTYPY H CBOWCTBA aIFOMHHHE-
BBIX CILIABOR.

@onp oueHouHBIX MaTepHanoB (POM) juist mpoBeieH st aTTeCTAllHi YPOBHS ChOPMHUPOBAHHOCTH
KOMIIETEHIIUH 00yJaromuxcst 10 JUCIMILTHHE 0(OPMIIIETCS OTAESIBHEIM JOKYMEHTOM.



6. YYHEBHO-METOJHYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIHTATIINHBI
6.1. Kanroo6ecneyennocrn
HaumeHoBanue urepaTypsi: lon KHHUT'OOBECTIEYEHHOCTB
aBTOD, Ha3BaHWe, BUI M3IaHKs, | H3JaHus Hannune B anexrponHom karainore 95C

HU3]1aTCJIBCTBO

OcHOBHas JIMTEpaTypa

1. KomnozuunoHHEIe HaHOMa- 2017 http://'www.studentlibrary.ru/book/ISBN9785788222578.html
TepHansl: yuebHoe nocobue / E.
A. Cepreesa, 10. A. Tumormu-
Ha; MunoOpuayku Poccun, Ka-
3aH. Hall. UCCIIe. TEXHO/. YH-T.
- Kazane: M3g-so KHUTY,
2017.- 152 c.

2. OU3MKOXUMUsI KepaMHye- 2016 http://znanium.com/catalog/product/978676
CKHMX, KOMIIO3ULIMOHHBIX W
HaHOMaTepuaIoB: yuel. nmoco-
6ue / .M. Hukudoposa, P.T.
Epomacos, A.®. Illumanckuii. -
Kpacnospek : Cub. denep. yu-,
2016. - 156 c.

3. MarepuaJibl U METOEI HAHO- 2018 http://znanium.com/catalog/product/959235
TeXHONorHii: YuebHoe nocobue
/ Pemrnienib A.A., Baneera A A,
- 2-e m3n., ctep. - M.:Daunra,
2017.-136 c.: ISBN 978-5-
9765-3225-0,

,HOHOJ]HHT&HBH&H JINTEpaTypa

1. OcHOBBI TEXHOMOTHIH M TIPH- 2018 http://znanium.com/catalog/product/852369
MEHEHHEe HaHOMaTepHaIoB: Mo-
Horpadus / Konmakos AT,
bapunos C.M., AnsimoB M.U. -
M.:OU3MATIJIMT, 2012, - 208
c.: ISBN 978-5-9221-1408-0.

2. Moposoe B.B. Hanotexnomo- 2018 http://e.lib.vlsu.ru/bitstreanm/123456789/3076/1/00687.pdf>
THHU B KepaMMKe: MOHOrpadHs: B
2 4./ B.B. Mopo3zos, 3.I1.
Ceicoes; Bnagumupckwii rocy-
JapCTBEHHBIH YHUBEPCHTET
(Bal'Y). — Bnagumup: Bnagu-
MHMPCKHH TOCY1apCTBEHHbIH
yHuBepcuret (Bal'V), 2010-
2011. — ISBN 978-5-9984-
0075-9. 4. 1: HanowacTuiip
[Dnexrponnslii pecypc]. —
DNeKTPOHHBIE TEKCTOBBIE
nannele (1 gaiin: 18,5 M6). —
2010. — 274 ¢,

3. Mopozoe B.B. Hanorexnomno- 2017 http://e.lib.vlsu.ru/bitstream/123456789/3055/1/00633 .pdf>
T'MH B KepaMHKe: MoHOorpadus: B
2 4./ B.B. Mopozog, 5.11.
Cricoes; Bnagumupcekuii rocy-
JapCTBEHHBIH YHHBEPCHTET
(Bal'Y). — Baanumup:
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Bnaaumupckuii rocyaapcteeH-
HEIH yHuBepeuTer (Bal'V),
2010-2011. — ISBN 978-5-
9984-0075-9. Y. 2: Hanoruien-
KH, HAHOIIOKPBITHS, HAHOMEM-
OpaHbl, HAHOTPYOKH,
HAHOCTEP:KHH, HAHOTIPOBOJIOKA
[DnexTponubiii pecype]. —
DJIEeKTPOHHEIE TEKCTOBEIE
nanssle (1 gaiin: 24,9 Mo). —
2011.— 167 c.

6.2. Ilepuomiycckme m3aHHsM

1. Poccuiickue HAaHOTEXHOJIOTHH Hay4YHO-TEXHUYECKHH JKypHaJ.
https://sciencejournals.ru/journal/nano/

2. CamOpacnpOoCTpaHSIONHMHACs BBICOKOTEMIIEPATYPHBIH CHHTE3: HAYYHO-TEXHHYECKHH Kyp-
Hai. http://www.ism.ac.ru/n_journal/indexr.php

3. Heopraawueckue MaTepHAITBL: Hay4YHO-TeXHHYECKHUit KYpHaIL.
https://sciencejournals.ru/journal/neorgmat/

4. MeTasl: HayIHO-TEXHHYECKHH XypHaI. http://www.imet.ac.ru/metally/

6.3. UnTepHeT-pecypcebl

1.  @enepanenbii  nopran «ExmHOe OKHO JocTyna K 00pa3OBATENBHEIM — PECYPCAM)»
http://window.edu.ru/window u http://window.edu.ru/window/catalog

2. @enepanbHeIi HEHTP HEPOPMAIOHHO-00pasoBaTeNbHbIX pecypcos hitp://feior.edu.ru/

YuebHo-MeTONYECKHE H3IAHUA
1. Abopkun A.B. Metonudeckue ykazaHus K IPakTHUYECKHM paboTaM I10 AHCHUILIMHE « TexHOIo-
TMYECKHE CHCTEMBI B HAHOTEXHOJIOHH» I CTyAeHTOB HampasieHus 28.03.02 [DnekTpoHHBIH pe-
cype] / coct. A6opkun A.B.; Baan. roc. yu-t. TMC - Bragumup, 2021. - TocTyn u3 KOprnopaTHB-
Hoi cet Bnl'Y. - Pexum noctyna: http://cs.cdo.visu.rw/

2. Abopkunn A.B. MeToanyeckue peKOMEHIAUHH K BBITOJHCHHIO CaMOCTOATENBHOH paBoTHI MO
mucuuuiiHe  «Texmojoruyeckue cHCTEMBl B HAHOTEXHOJOTHH» JUIL CTYJEHTOB HaIpaBIEHHS
28.03.02 [Dnexrponnslit pecype] / coct. AGopkue A.B.; Biaa. roc. yu-r. TMC - Baagumup, 2021.
- Jloctyn u3 kopropatueHo# ceti Bal'V. - Pesxxum noctyna: http://cs.cdo.vlsu.ru/

3. AbopkuH A.B. Ouenounsle cpeactsa 1o JqucuuiiaHe «TeXHomorndeckne cHCTEMBI B HAHOTEX-
HOJIOTHH) [T CTYACHTOB Hanpasienus 28.03.02 [DnexkTpoHHEIH pecypc] / coct. AGopkun A.B.;
Buan. roc. yu-1. TMC - Bragumup, 2021. - Jloctyn u3 koprnoparusHoii cetu Bal'V. - Pexxum mo-
cTyma: http://cs.cdo.vlsu.ru/

Ilepeuens pecypcos HHGOPMANHOHHO-TeIEKOMMYHHKALMOHHOI ceTu « AHTEpHET», HE0OX0-
AHUMBIX 1715l OCBOCHHS TUCHMILIHHBI

1) Hopran Ilentp mucranmuonnoro obyuenus Bal'V [anexkrpoHHsIi pecype] / - Pexxum gocryna:
http://cs.cdo.vlsu.ru/

2) Pazpen odunmansroro cafita Bal'Y, comepikammii ommcanie 00pa3soBaTeNbHOM MPOrpaMMBI
[onexrponnbii pecype] / - Pesxum noctyma: ObpasosarenbHast nporpamma OGpazoBaTebHas TIpo-
rpamma 28.03.02 «Hanoumxenepus» http://op.vlsu.rw/index.php?id=169
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7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITIJINHBI

Hna obecrnieyenust yueOHOTO Ipomecca IO JHCHHIUIMHE «TeXHOIOrHYecKHe CHCTEMBI B
HaHOTEXHOJIOTHH» TIPEIYCMOTPEHO HCITONB30BaHME CIeNYOIKX nadbopaTtopuit kadhenpsr TMC.

1. JIabopaTopust 2D- u 3D HaHOCTPYKTYpHPOBAHHBIX MOKPEITHIL (ayd. 119-4)

KpaTkas xapakTepuCcTHKA TOMEIEHHS:

Obmas niomans — 102 xB.M (2 araxa). 1 stak — 1aboOpaTOPHOE H MPOU3BOJCTBEHHOE
obopynopanue (67 kB.M), 2 aTax — y4eOHbIH Ki1ace Ha 15 mocagounsix MecT (36 KB.M).

Obopynoganue:

- YcraHoBKa JUIsl HaHECEHMs HaHOCTPYKTYpHpoBaHHBIX NOKpeITHA UniCoat 600SL+;
npousBoauTens — PO, rox Beimycka - 2008. Yeranoska st HaHeceHHs MOKPBITHE MeTonoM PVD ¢
MaKCHMANbHOH TOMIIMHON MHOIOCIOHHOrO CHOHJBHY-TIOKPBITHA 10 20 MKM Ha BeCL JAHAIA30I
UCIOIB3YEMOr0  KOHIIEBOIO HHCTPYMEHTA C CHCTCMOH  BH3yalH3allMH, YIPABIE€HHS M
TEPMOMETPUPOBAHUA TEXHOJIOTHYECKOr0 Ipoliecca B TEYEHHE BCErO IIMKJIA H3MOTOBJIEHHS.
OcHoBHBIE THIIBI IIOKPBITHH: TpaaWIMOHHBIE MMOKphitMs — TiN, TiCN, Ti-C:H; 3D-
HAaHOKOMIIO3UTHBIC TIOKPLITHSA; 2D-HaHOKOMIIO3MTHBIC IIOKPBITHS M IUIEHKH (B TOM YHCIIE
aIMa30I000HbIC)- CYIIePIATTHKH.

- CranmoHapHas ycTaHOBKA UL H3MepeHus Mukpotsepoctd HVS 1000, nponssoauTens —
TatiBans. [Ipernasnaven g H3MepeHHS MUKPOTBEPAOCTH B TOM YHCIIE U IOKPHITHA.

- McnerrarensHas cucTeMa Ha pacTskenue tepmokamepoin WDW-100. XKecTkocTh cHIOBO#
pamer: 100 xH/mm, HauGomemas mnpenensnast nHarpyska: 100 xH (10 tc); Tun npusona:
SNIeKTpoMeXaHnueckuii, TounocTs wm3mepenus Harpysku: =+1,0%(mo 3akazy 0,5%), Jlmanazon
usMepenuss Harpyskum: 400 H ~ 100 xH; (0.4%-100% momHONH IIKaNBl, aBTOMATHYECKH
nepeKIroyaeMble mKanbl), 6 mkan, Paspemenne Harpysku: 0,001% FS | Jlmanazon usmepenus
aedopmamun: 2 — 100%, Tounocts u3mepenus nedopmanuu: =1,0%.

- Kamorecrep CSM CAT (Monens CAT-S-AE), npouzsoaurens: CSM (Ilselinapus).

- Muxpoxomburectep CSM MCT Ilpoussoaurens: CSM (IlIselinapus).

- Tpubomerp CSM (Mogens TRB-S-CE-000) ITponzroaurens: CSM (Ilselinapus).

2. Ayn.104-3. JIabopaTopHs 3/1eKTpOHHON MUKpOcKonuH (BxoauT B coctas LIKIT Bnl'Y).

KpaTkas xapakTepucTHKa MOMeIeHHs:

Obmasg nnomanps — 52 KB.M., KIMMAT-KOHTPOJIb, YHCIIO II0CaJ0YHbIX MECT — 3.

Obopynopanue:

CKaHUPYIOIIUHA  SIEKTPOHHBIA Mukpockon Quanta 200-3D, npomssommrens FEI
(Hupepmaner). TTo3BoisieT MpOM3BOANTE LIMPOKHH JIMANA30H METPOIOTHYECKHX MCCIIEIOBAHMIL.
MMest yHukaibHOE 10NIE CKAHUPOBAHUSA [0 HECKOJIBKUX CM, OH MI03BOJIAET, OJ1aroiaps COBpEMEHHOM
cucreMe pOKyCHPOBKH 3NIEKTPOHHOTO JIyda, IIOJIy4aTh paspelneHus 10 3 uM. [IpuMeHeHre JaHHOTo
KOMIUIGKCa ~ [aeT  BO3MOXKHOCTb  CYHIECTBEHHO  pAcIIHPHTL  H3MEPHTENbHYI0  JIMHEHKY
AHAJUTHYECKON TEXHUKH.

3. JIaGoparopwus 30H10B0# MUKpocKonud (BXoaut B coctas LIKII Bal'V, aym.419-3).

Kparkas xapakTepHcTHKa TOMEIICHUS:

Obmas mnomans — 52 KB.M., KIIUMAT-KOHTPOJIb, YHCIIO IOCAT0YHBIX MeCT — 6.

Obopynoranue:

CKaHHpYIOWIasd 30HJ0Bas HaHoJabopatopus «HuTerpa Aypay, npowmssomurens HT-MJIT
(P®). VHHKanBHBIH KOMIUIEKCHBIH NpHOOpP, peanu3ylomuii Bce OCHOBHBEIE MeTommka AFM
(aTOMHO-CHJIOBOH) ~ CKaHMpylolell  MHKpockonmud. JIONOJHHUTENRHO  pEajM30BaH  PEKHM
otpaxarenbHO SNOM (OmmkmernoneBod) MuUKpockolud. KOMILIEKC 1103BOJISET NPOBOJHTE
M3MEpeHHUs B yCIoBHUAX BakyyMa 10 10-2 Topp, uTo npemocTaBiseT Hemblil psaj MPEUMYINECTB. DTO
OTHOCHTCSl KaK K TIOBBINIEHHIO YyBCTBHTEIBHOCTH H3MEPEHUH 3a CYET INMOBBINEHUS T0OPOTHOCTH
KoyieOaHuH KaHTHIIEBEPa, TAK W K BO3MOXXHOCTH IIPOBE/ICHUS W3MEPEHHH Oe3 BPeJHOTo BIMSHHUS
IIOBEPXHOCTHOTO ajicopbara.

4. JlabopaTopys 10JIy4eHHS U HCCIIeJOBAHHUS YTIIEPOAHBIX HaHOTPYOOK (aya. 108a-4).

Kparkas xapakTepuCTHKA TOMELIEHHS:



Obmas mmomans — 102 kB.M (2 staxa). 1 staxk — nabopaTopHOe M NPOM3BOACTBEHHOE
obopynoeanue (67 KB.M), 2 3Taik — HCCIeI0BaTeNbCKas 1aboparopust Ha 6 MOCaIOUHEIX MecT (36
KB.M).

Obopynopaunue:

YCTaHOBKA JUIsl MOJyYEeHHUs YIIEPOJHBIX HAHOTPYOOK U BOJIOKOH « TayHHUTY, MTPOU3BOIUTEND
— P®, rox Brimycka — 2008. IIpoMBIIIICHHBIH peakTop JUlsl TOJIyYeHHs YIIEPOAHBIX HAHOTPYOOK,
HaHOBOJIOKOH B 00beme 2000 Kr B rofl. - ycTaHOBKa yIETPa3ByKOBON MOWKH, IPOH3BOJUTENE Y3
TexHuka (P®). llpennasHadeHa Ansd NpPeBApHUTEIbHON OYHMCTKH M IOATOTOBKH PEXYIIETo
HHCTPYMCHTA K HAIIBJIEHHUIO. - THCIICPraTop, npoussoaurens Y3 texuuka (P®). Ipeanasuaven md
paszeneHnsi HaHOTPYOOK M HAHONIOPOIIKA M IOATOTOBKH KOJUIOMHBIX PACTBOPOB.
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8. OBECIIEYEHUE OBPA30BATEJBHOI'O NPOLECCA JIJIA JIUIL C
OB3

8.1. YuebdHo-MeToaMYecKHE MOCOOHS /I JHI € OTPAHHYEHHBIMH BO3MOKHOCTSAMH
310POBBA

YueOHO-METONHYECKHE MaTepHaIBI U1 CaMOCTOSTENBHOM U ayIUTOPHOI paboTEl 06ydaro-
IIMXCS M3 YUCIIAa MHBAIUMIOB MPENOCTABIAIOTCS B (hOopMax, aTalTHPOBAHHBIX K OIPAHHYECHHSIM HX
3JJ0POBBs M BOCIPUATHS HH(DOPMAIIHH.

Jl1s U1t ¢ HapyLIeHUsIMH 3PEeHHS

— B ()OpMeE DIIEKTPOHHOTO JIOKYMEHTA;

— B [1€4aTHOH (opMe yBETHIEHHBIM HIPHPTOM.

JU1 M ¢ HapyIeHUsIMH CoTyXa:

— B (JopMe BIIEKTPOHHOTO TOKYMEHTA;

— B [Ie4aTHO#H opme.

JUist 141l ¢ HapyIIeHUAMH OIIOPHO-/[BHTATeIBHOTO Allapara:

— B (hopMe HIEKTPOHHOTO JOKYMEHTA;

— B rle4atHo# dopme.

8.2. MaTepnanbpHo-TeXHHYECKOEe o0ecnedeHne JHCHUILIMEEI aist o ¢ OB3

Ocgoenue jucuunuabl munaMu ¢ OB3 ocymmecTBIsieTes ¢ HCHOMB30BAHUEM CPEJICTB 00Y-
yeHHs OOIIero M CrelHaJIbHOr0 Ha3HAYEHHUA.

IIpx 00y4eHHH CTYAEHTOB C HapyLIEHHSMH CIyXa MPeXyCMOTPEHO HCIOJIb30BaHHE 3BYKO-
YCHITHBAIOIIEH anmnaparyprl, MyJIbTHMEUAHBIX CPEACTB U JPYTrHX TeXHHYECKHX CPENCTB IIpPHEMa-
nepefayd yueOHOH HMHGpOPMANUK B JOCTYIHBIX (GopMax Jis CTYJAEHTOB C HapyIIEHHSMH ciyxa,
MOOMJIBHOH CHCTEMBI OOYYeHHs [UIsl CTYACHTOB C MHBAIHMHOCTBIO, IIOPTATUBHON HHIYKIHOHHOM
CUCTEMBL. YdeOHas ayHTOPHs, B KOTOPO# 00YYarOTCs CTYIEHTHI ¢ HapyIIeHHEM ClyXa, obopyo-
BaHa KOMIIBIOTEPHOH TEXHHKOH, ayMOTEXHHKOH, BHIEO-TEXHHUKOH, IEKTPOHHOM JOCKOMH, MYIIb-
TUMCIUNHON CHCTEMOH.

[Tpu 0Oy4eHuH CTyIEHTOB C HAPYIICHUSMH 3PEHHS IIPELYCMOTPEHO MCIIOI30BAHHIE B JIEK-
LHOHHBIX W Y4eOHBIX ayJUTOPHAX BO3MOXHOCTH IIPOCMOTpA YIAJIEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JIOCKe HIH clai[a Ha 3KpaHe) NPH TIOMOINH BHJIEOYBEIMIUTEIeH I yAaTeHHoro Ipo-
CMOTpaA.

Ilpu 0Oy4eHHH CTYZEHTOB C HapYIICHHUAMH OIIOPHO-/BUIaTeNLHOTO alIapara HCIIOTB3YIOT-
Cs anbTepPHATHBHBIE YCTPOMCTBA BBOJA MH(OPMAIMH M APYTHE TEXHHUYECCKHE CPEJICTBA IPHEMA-
nepenayy y4eOHOH MHGOpMANMK B JOCTYNHBIX (OpMax s CTYACHTOB ¢ HAPYLIEHHSAMH OIOPHO-
JIBUTATEJILHOTO annapara, MOOMILHOH cucTeMBl 00YYeHMs JJIs IO ¢ HHBATH/IHOCTEIO.

8.3. TpeOdopanus k poHIy OLeHOYHBIX cpeacTs s jaun ¢ OB3

Jlns CTYIEHTOB ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbs IPEIYCMOTPEHBI JOMOJIHU-
TEIIBLHBIC OIEHOYHEIE CPEJICTBA, IepeUeHb KOTOPhIX YKa3aH B Tadauie 1.

Tabmuna 1 — JlonmonHUTEILHBIE Cpe/IcTBA ONEHMBAHMS A/ CTYACHTOB ¢ HHBAIHIHOCTHIO

Kateropun cTyneHTOB Bumnl  1OmONHHTENEHBEIX  OLCHOYHBIX | POPMBI KOHTPOJSI M OLEIKH Pe3yilb-
Cpe/ICTR TaTtoB 00ydYeHHA

C HapylLEeHUSIMHU CIyXa Tectel, nuceMenHble nabopatopHele pabo- | [IpeHMylecTBEHHO [IHCBMEHHAA
TBIL, BONPOCKI K 3a4eTy, KOHTPOJEBHEIE pa- | npoBepka
00TEI

C HapyIIeHUSIMH 3pents Cobecenosanne no ponpocaM K 3adeTy, | [IpeHMyINecTBEHHO yCTHas MpoBepKa
OTIPOC MO TEPMHHAM (MHIMBHIYAJIBHO)
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C HapymeHws imn onopHo- | PellleHne IMCTAHIMOHHBIX TECTOB, KOH- | IIPEMMYLIECTBEHHO AMCTAHLIMOHHBI-
JBMraTelbHOTO anliapara | TPONbHbIE PabOTHI, MHCHMEHHBIE Jabopa- | MU MeTOJaMH

TOPHBIE, CaMOCTOATENLHEIE pafoThl, BO-
IPOCHI K 3a4eTy

C orpaHuennsmu 1o 06- | TecTbl, muchMenHsle naGopaTophble, ca- | [IpeHMyLIECTBEHHO MPOBEpPKA METO-
WEMEAHUHHCKMM  10Ka3a- | MOCTOsATE/IbHbIE PAGOTHI, BONPOCH K 3a4e- | JaMH, UCXOAS M3 COCTOAHMA 06yda-
HHAM TY, KOHTPOJIEHBIE PadOTBI, YCTHBIE OTBETH | IOIIETOCS HA MOMEHT MPOBEPKH

8.4. MeToauveckue peKoOMEHIALMH 110 OLEHOYHLIM CPEICTBAM JUIS JIHIL ¢ OrpaHH4eH-
HBLIMH BO3MOKHOCTSAMH 3/I0POBbS

Hist crynentos ¢ OB3 npenycmarpuBaercs moctynHas (opMa NpefocTaBlICHHAS 3a/1aHui
OLIEHOYHBIX CPEICTR, 4 UMEHHO:

* B IIeUaTHOH (opme;

* B le4aTHod hopMe ¢ yBEITHYCHHBIM MIPH(TOM;

* B (JOpMe 2IIeKTPOHHOTO JTOKYMEHTA;

* METO/JIOM YTEHHsI ACCHCTEHTOM 3aaHus BCIYX;

* IPEAOCTABJICHHUE 3a/ldHM1s C UCIIOJIb30BAaHUEM CYP/IOIIEPEROIA.

CrynenTam ¢ HHBATMIHOCTBIO YBETHYHBACTCS BPEMS Ha IIOATOTOBKY OTBETOB HA KOHTPOIIb-
HBIE BOIIPOCHI.

Jl1s TakuX CTY/IEHTOB IpeIycMaTpUBAeTcst AOCTYIHAs OpMa NPEIOCTABICHAS OTBETOB Ha
3a/laHus, a HIMEHHO:

— IICBMEHHO Ha OyMare;

— Ha0Op OTBETOB HA KOMITBIOTEPE;

— HabOp OTBETOB C HCIIOJIB30BAHHEM YCIYT ACCHCTEHTA;

— NpeJICTaBJIEHHE OTBETOB YCTHO.

Iporenypa oueHuBaHus Pe3yTHTATOB 00YHUEHHs HHBATHAOB 110 JUCIUILTHHE TIPEIyCMATPH-
BacT NpeJI0CTaBICHHE HHpOPMaluK B opMax, afanTHPOBAHHBIX K OrPAHHYEHHAM HX 3J10POBBS H
BOCHPHATHSA HHOOPMAIHH:

JI71 1L ¢ HapyIIeHUSIMH 3PEHHUS

— B (hopMe IEeKTPOHHOTO JOKYMEHTA;

— B [IEYaTHOH (opME yBEIMYeHHBIM IIPAGTOM.

JUts un ¢ HapymeHusIMHE ciryXa:

— B (hopMe INMEKTPOHHOTO JIOKYMEHTa;

— B NeuatHoii popme.

JUist Il ¢ HapyeHHsIME OIIOPHO-/IBHTATENBHOTO allapara;

— B (JopMe IEeKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOH (opme.

LIpu HE0OX01MMOCTH It 00YHAKOMMXCS ¢ HHBATHIHOCTEIO IIPOLEYPA OUEHUBAHHS D3y IbTATOB

00y4eHHsI MOJKET TIPOBOJIUTECS B HECKOIBKO JTAITOB.
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PenenseHT (npeacraBuTenb paboTomare
I'napueni umxeHep OO0 «TAT-Umkauupusr»

(MecTo paboTEl, JOMKHOCTS, tDPIO no,nml(:b
IIporpamma paccMoTpeHa H omoOpeHa Ha 3ace1anuy Kadeapsl «Texnonor

[IpoTtoxom Ne 7/ or 34 0F A2/ roma o
3aBenyromuit Ka(beﬂpOIi Moposos B.B., 1.1.1., mpodeccop 4: : —

(®HO, moamuces) / /

Paboyas mporpamma paccMoTpeHa u o00pena

Ha 3aCe/laHuH Y4eOHO-METOAMYECKOH KoMICCHH Hanpasienus 28.03.02 «HanonHkeHepHs»
Mporokon Ne 7 o1 _3/8f. A28/ Toma A?

3asenyrommii kadenpoit Mopozor B.B., 1.1.1., mpodeccop el

(PHO, ,IlOJ'I}K CTh y(ommca)



