MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
DU3UKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MaTepPHaJIOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2

Cemectp: 3

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jlexuun 36 36 4acoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocrosTenpHas paboTa 54 54 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01ast Tpy10EeMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auert: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

Pa3zpaboTunku:
K.T.H., IOIIeHT kKad. PO E. B. CaBpyk
accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro 0oCBOCHUS MTUCIUIUTAHBI « DU3UKO-XUMHSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOBY SIBJISICT -
csi pOpMUPOBAHUE COBPEMEHHBIX (PM3UKO-XUMUYECKUX MPEICTABICHUN Y CTYIEHTOB O MPHEMax U METO-
Jax, MPUMEHSAEMBIX MPU HU3YUYCHHH, MTPOCKTUPOBAHUH, TTPOU3BOJICTBE M HCIOJIB30BAHUH HAHOCTPYKTYD,
YCTPOICTB U CHUCTEM Ha MX OCHOBE M BKIIIOUYAIONIMX IEJICHANPABICHHBI KOHTPOIb M MOIU(PUKAIUIO
dbopmM, pa3MepoB U B3aMMOJICHCTBUN C IEJIBIO MOTYYEHUSI OOBEKTOB C HOBBIMH (DHU3HKO-XUMHUYECKUMH
CBOMCTBaMH.

1.2. 3agaun JIMCHMIIINHBI

— TpuoOpeTeHue 3HAHUH B 00JIACTH (PU3NICCKON XMMHHU MTPOIIECCOB CHHTE3a HAHOMATEPHAIIOB U
HU3KOpPa3MEPHBIX CTPYKTYD;

— NpUOOpETEeHHE HABBIKOB PEIICHUs MaTepUaIOBEIUYECKUX 3a/1ay;

— (dopMupoBaHHE HAyIHO OOOCHOBAHHOTO IMOJAXOJa K W3YYCHHIO CBONCTB HAHOMATEPHAIOB U
HAHOCTPYKTYD;

—  (opMupoBaHHE HAydHO 0OOCHOBAHHOTO TOXO/a K Pa3pabOTKe MPOIECCOB MOMYyYCHHUS HAHO-
MaTepHaiOB U HAHOCTPYKTYD.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctunnuna «@U3uKo-XUMHSI HAHOCTPYKTYpHpoBaHHbIX MaTepuanoB» (b1.B.O/1.1) otHocurcs k
610Ky 1 (BapuaTHBHAS YacTh).
[TpenmecTBYOUMMHI TUCHUIUIMHAMHU, (GOPMUPYIOUIMMH Ha4yaJlbHbIE 3HaHUS, ABIsAIOTCA: MaTtema-
THKa, ®u3uka, XuMusl.
[TocnenyromuMu AUCHUIUIMHAME SBIBSTIFOTCS: HaHoamekTponnka, @u3nKa IIIEHOYHBIX HAHOCTPYK-
Typ, PU3KKa NOIYIIPOBOAHUKOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-2 roToBHOCTBIO NMPOBOJAUTH 3KCHEPUMEHTAIBHBIE MCCIENOBAHUS [0 CUHTE3Y W aHAIU3Y
MaTEepUaJIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKU;

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEI0BAaHUM, IPE.-
CTaBJIATh MaTepHUallbl B BUJEC HAyUYHBIX OTYETOB, yOIMKALU, IpEe3eHTaLuil;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HATh METOABl CHHTE3a W aHAIW3a MATEPUAIOB U KOMIIOHEHTOB HAaHO- U MHKPOCHUCTEMHOMU
TEXHHUKH.

—  yYMeTb IPUMEHATh METO/BI pacyeTa MapaMeTpoOB U XapaKTEPUCTUK MATEPUATIOB U KOMIIOHEH-
TOB HAHO- U MUKPOCHUCTEMHON TEXHHMKH; IPOBOAUTH AHAIN3 U CUCTEMATU3aLUIO PE3yJIbTaTOB UCCIIEN0BA-
HUI{; IPEICTABIATh MAaTepPHAIIbl B BU/IC HAYYHBIX OTYETOB, MyOIMKAIU, TPE3CHTAIUI.

—  BJAJIeTh METOAAMHU U3MEPEHMs U KOHTPOJII XUMUYECKHUX U (PU3MUECKUX CBOMCTB MaTepHUasoB
Y KOMIIOHEHTOB HaHO- 1 MUKPOCUCTEMHOHN TEXHUKHU.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIbI U IIPeCTaBIeHa B TalOuu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jleknun 36 36
[IpakTnueckue 3aHATHS 18 18
CamocTtosTenbHas paboTa (Bcero) 54 54
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[ToaroroBka K KOHTPOJBHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 21 21
[ToaroToBka Kk MpakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 17 17
Bcero (6e3 3x3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunml 3.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
= = 2 3 2 £
= = < g s o
Hazsanus pas3aeiioB JUCHUITIINHBI %' ” 8 f; § % g
= 5 = 3 0 =
& S 33 g 2
= Ao S Z
3 cemecTp
1 Beenenue. Mcropuyeckast cripaBka, OCHOB- 1 0 2 3 [IK-2, TIK-3
HBIE MTOHATHS U TEPMUHOJIOTUS
2 Knaccudukanus HaHOOOBEKTOB 3 4 7 [1K-2, IIK-3
3 TepmoauHaMuKa SBJICHUM B HAHOCUCTEMAX. 6 13 23 [K-2, TIK-3
KBa3upaBHOBecue B HaHOCHCTEMaX
4 TloBepXHOCTHBIC SIBJICHUS U MeX(pa3HbIC 6 2 4 12 [1K-2, T1K-3
IIPOLIECCHI
5 MpeanbHas U peanbHasg KPUCTAIIIMYECKUE 6 2 4 12 [1K-2, T1K-3
CTPYKTYpBI HAHOPA3MEPHBIX MaTEPHUATIOB
6 KuneTruka npoueccoB B HAaHOpa3MEPHBIX 6 4 14 24 [IK-2, T1IK-3
cUCTEMax
7 DNEKTPOHHOE CTPOCHUE HAHOYACTHI] 15 [1K-2, TIK-3
8 OcobbIe (pusnyeckre 1 XUMUUECKUE CBOM- 4 4 12 ITK-2, TIK-3
CTBa HAHOYACTUI] M HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB
Hroro 3a cemectp 36 18 54 108
Hroro 36 18 54 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
g 3 E
3 s 5
2 > 5
HazBanus pa3znenos ConeprkaHue pas3ienoB TUCIUILIMHBEI (1O JIEKIUSM) zF &5
o E
59 2 3
a B>
= S
3 cemecTp
1 BBenenne. Crpykrypa aucuurinabl. OcHoBHBIE On0ku. [Tpenmer 1 TIK-2, TTIK-
Ucropuueckas cnpaBka, |u3ydeHus. Pa3zBuTre Gu3NKN HAHOTEXHOJIOTHH KaK 3
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OCHOBHBIC ITIOHATHA U
TCPMUHOJIOTHA

HAayKH. OCHOBHBIE TIOHSTHA U TCPMUHOJIOTHUA

HUroro

2 Knaccudukanus
HaHOOOBEKTOB

HanocTpykTypupoBaHHBIE MaTepHalibl 1 HAHOYACTH-
ubl. Knaccudukamus B. OcTBanbpaa o arperatHomy
cocrosiHulo ¢a3. Knaccuduxanus no pazmepam.
Knaccudukanus mo meproctu. Kmaccudukamms I
I'neiiTepa OCHOBHBIX TUIIOB CTPYKTYP HEMOJIMMEPHBIX
HaHOMaTepHasoB [0 XUMUYECKOMY COCTaBY, pacipe-
nenenuio (a3 u popme. Hanomarepuanst: GpyHKIHMO-
HaJbHbIE, HHTEJUIEKTyalIbHbIe, HAHOOOBEKTHI, COJIEP-
Kalue creruduyeckue rpymibl aToMOB, MOJIEKYJ Ha-
HOMETpPOBBIX pazMepoB (10 100 um). OyHKIMOHA-
Hble HAHOMAaTepHaJIbl: HU3KOpa3MepHble 00bEKTHI;
TOHKHE CJIOU, TUIEHKH; HAHOIIPOBOJIOKH, MOJIMMEPHbBIE
HaHoMarepuaibl. HTeIeKTyaabHble HaHOMaTepHa-
Jbl: 00BEMHBIE, IOJIMMEpPHBIE U OroMaTepuansl. Mar-
PHUUHBIE U CYNIPaMOJIEKYJSIpHbIE HAHOKJIACTEPHI U Ha-

HOCTPYKTYPBI

Hroro

IK-2, TIK-

3 TepmoanHamMuka
SIBJICHUM B
HaHOCHUCTEMaX.
KBaszupaBHOBecue B
HaHOCHCTEMax

Hauvana repmoguHaMHuKH, TEPMOAMHAMUYECKHE T10-
TEHIIMAJBI, TeOpHUs (a30BbIX paBHOBecHA. Tepmou-
HaMuKa noBepxHocTu. HepaBHOBeCHas TepMoIuHa-
MHKa, cUHepreTuka. OcoOeHHOCTH TEpMOIMHAMUYE-
CKHX CBOMCTB HaHOcpeA. COOTHOIIEHUE TUIOIIAAH T10-
BEPXHOCTH M MacChl HAHOOOBEKTOB. V3MeHenue a-
30BBIX PABHOBECHM B HAHOPA3MEPHBIX CHCTEMAX.
VYpasHenue Jlamnaca. MI3mMeHeHne teMiiepaTypsl I1J1aB-
JeHHs B HaHoMmatepuayiax. OcoOeHHOCTH NOIUMOpQ-
HBIX IIPEBpalICHUI B HaHOCUCTEeMax. I3MeHenue npe-
JIEJIOB PACTBOPUMOCTH TBEPBIX PACTBOPOB

HUroro

I1K-2, TIK-

4 TIoBepXHOCTHBIE
SBJICHUS U MeXK(a3HbIe
IIPOLIECCHI

IToBepxHOCTb, TpaHULIbl, MOP(OIOTHUs HAHOMATEpUa-
noB. [lons noBepxHOCTH B HaHOMaTepHuaiax. [loBepx-
HOCTHAs SHEPTUs U ee aHu30Tponus. [loBepXHOCTHBIN
notenuuan ['ud6ca. YpaBHeHHS U XapaKTEPUCTUKHI
YCIIOBUI TEPMOAMHAMHYECKON CTAOMIIBHOCTH MEXK-
(ha3HbIX rpaHull B HaHOcHcTeMax. [ paHulIbl 3epeH B
HaHOCTPYKTYUPOBaHHbIX MaTepuanax. [loBepx-
HOCTHOE HaTsbkeHne. KpaeBoli yroi u cuersieHue ¢
MOBEPXHOCTHI0. O pOJIH BA3KOCTH BOJIBI IPU HAHO-
MacitabupoBanuu. [loBepxHOCTHOE HaTsKEHUE. DP-
dekt notoca. Aacopbuus. Kuneruka agcopOuuu. 3a-
BHUCUMOCTH OT IOKPBITHS, TEMIIEPATYPHI, YIJIa U KHHE-
THYECKOU Hepruu. Tepmuueckas necopouus. Kune-
THKa necopoumu. J{ecopOrmonHasi CIeKTpOCKOIHS.
N3otepmsl agcopOiun. Herepmuueckas necopouus

Hroro

IK-2, TIK-

5 UneanbHas u peanbpHas
KpHCTaNINYECKHe
CTPYKTYpBI
HaHOPa3MEepPHBIX

ATOMHas CTPYKTypa YHCTBIX MTOBEpXHOCTEH. Penakca-
LU U peKOHCTPYKLUS. [I0BEpXHOCTHBIE CTPYKTYpPbI
HEKOTOPBIX BXKHEHUIIUX MOTYIPOBOJHUKOB. ATOMHAas
CTPYKTypa MoBepxHocTeil ¢ ancopbaramu. [ToBepx-

TK-2, TTK-
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MaTrcpualioB

HOCTHbIE (ha3bl B CYOMOHOCIOMHBIX cUCTEMax aj-
copOat-noytoxkka. CoctaB MOBEpXHOCTHBIX (ha3. Da-
3o0Bas auarpamma. CTpyKkTypHbIe e(heKThl TOBEPXHO-
ctu. Mogens Teppac — cTyrnenei — uznomos. [dedex-
ThI: BAKAHCUU, A€(PEKTHI 3aMEICHHUSI, TUCIOKAIUH,
AOMCHHBIC I'PAHUIIBI. CTYTICHI/I, CHUHTYJIIPHBIC U BULIHU-
HaJbHbIE TOBEPXHOCTH, (PaceTKu

Hroro

6 Kuneruka npoueccos B
HaHOPa3MEPHBIX
CUCTEMax

IToBepxnoctHas auddysus. 3akonsl Puka. Juddy-
3Ws OTJCIBHOTO aTOMa U XuMHu4deckas quddy3usi.
Cob6ctennas quddysus u quddysus macconepeHo-
ca. AHM30TpOIUS NOBEPXHOCTHOU nuddy3un. ATom-
HbI€ MEXaHU3MbI TOBEPXHOCTHOMN U DYy3Un: TPBIK-
KOBBII, aTOMHOTO OOMEHa, TYHHEINPOBaHUs, OOMEH-
HBIA. DKCIIEpUMEHTAIbHbIE METO/IbI U3YUeHUs TUd-
(by3un: npsiMoe HaOJIOJICHUE 32 AaTOMaMHU, METO]T U3-
MEHEHHUs TPOoUIIs, KAMWUIIPHBIE METO/IbI, METO.
OCTPOBKOB. 3aBUCUMOCTb [TapaMETPOB XUMUYECKON
KMHETHUKH OT pa3MepoB. CKOpOCTh peakiyy. 3aBUCH-
MOCTb CKOPOCTH PEaKIMH OT pa3Mepa yacTuil. Bius-
HUE pa3Mepa HAHOYACTHUI] Ha TEMIIEpATypy MPOTEKa-
Hus peakiuu. Kunetrka 6MMoIeKyIsipHON XumMuye-
cKkoil peakiuy. Kunetnueckue 0coOEHHOCTH XUMHYE-
CKHX MPOIIECCOB HA IOBEPXHOCTH HAHOYACTHUL. YUeT
¢baykTyanuit KoHIEHTpauui. TepMoanHAMUYECKUI
MOJIXO/1 K OTIMCAHUIO BIIUSHUS Pa3MEpPHBIX (PaKTOpOB
Ha C/IBUI XMMHUECKOro paBHoBecus. [Ipumep peax-
1My okucieHus. Kunetnueckue napameTpbl HU3KO-
TEMIIEPATYPHOTO OKUCIIEHNSI HAHOTIOPOIIKOB METaI-
noB. [Toporosas remneparypa. Kunernka camoBo3ro-
paHus HAHOCTPYKTYPHBIX MaTeprasioB. Temneparypsl
CaMOBO3ropaHusi, caMmoBocIuiaMeHnenus. [lpupona ka-
tanusa. [Inomans noBepxHocTu HaHovacTul. Karamnu-
3aTOpbl HA OCHOBE MOPUCTHIX MaTepuaioB. JIokaib-
HbIE XUMHYECKHUE JIEKTPOHHO-CTUMYIUPOBAHHBIE pe-
aKLIuu

Hroro

IK-2, TIK-

7 DNEKTPOHHOE CTPOCHUE
HAHOYACTHII

IToBeneHue >MEKTPOHHOM MMOJICCTEMB] B HAHOMATEPH-
anax. OCOOEHHOCTH 30HHOM CTPYKTYPbl METAJIJIOB U
MOJIYIIPOBOJHUKOB B HAHOKPUCTAJUIUYECKOM COCTOSI-
HuH. KBaHTOBBIE SIMBI, IPOBOJIOKH, TOYKH. DPPEKTHI,
00yCIIOBJIEHHBIE pa3MepaMu U Pa3MEPHOCThIO HAHO-
00BEKTOB: pazmepHbie 3 dekTrl. PazmepHOCTs 00BEK-
Ta U IEKTPOHBI MpoBoAUMOCTH. [loTeHInanbHbIe
saMbl. CBOICTBa, 3aBUCSIIUE OT IUIOTHOCTH COCTOSI-
HUI. DKCUTOHHBIE MIEPEXO/IbI B CIIEKTPaX HAHOKPH-
CTAJUTMYECKUX MOJTYIPOBOJHUKOB. VI3MeHeHne mupHu-
HBI 3alpelieHHoN 30HbI. OlLieHKa pa3MepoB HaHOYA-
CTHII TIO CTIEKTPAJIbHBIM JaHHBIM

Htoro

I1K-2, TIK-

8 Ocobbie pusnyeckue u
XUMHYECKHE CBONCTBA

3aBUCUMOCTH CBOWMCTB OT pa3zmepa yactuil. Ocodbie
CBOMCTBAa HAHOOOBEKTOB, OOYCIOBICHHBIE COM3MEPH-

TK-2, TIK-
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HaHO4YaCTHIl U

MaTrcpualioB

HAaHOCTPYKTYPUPOBAHHBIX

MOCTBIO X Pa3MEpOB U XapaKTePHOU JTITMHOHN PH3H-
yecKnuX cBOMCTB. OcoObIe CBOMCTBA HAHOOOBEKTOB,
00yCITOBJICHHBIE OTPOMHOM MOBEPXHOCTHOM SHEPTHH:
JI0JIs1 IOBEPXHOCTH B HAHOMAaTEpHallax, BEJTMUYMHA 110~
BEpXHOCTHOM SHEPIruM B HaHOMaTepHuanax. [ToBepx-
HOCTHU U T€OMETPUYECKUE pa3Mephl KpucTauioB. [1o-
BEPXHOCTh M TEOMETPHUECKHUE Pa3Mephbl HAHOOOBEK-
TOB. ONTHYECKUE U AJIEKTPOHHBIE CBOMCTBA HAHOCH-
CTE€M M HaHOMaTepuaioB. MarHuTHbIE CBOMCTBA. Me-
XaHUYECKHE U TEIJIOBbIE CBOMCTBA

Htoro 4

Hroro 3a cemectp

36

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUTMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

Ne paznenoB qaHHOM AMCLUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

HavMeHOBaHHE TUCIUTUIMH n3ydeHue 00eCIeunBaOIMNUX U 00eCIIeYNBAEMbIX TUCIUTILIAH
1 2 3 4 5 6 7 8
[IpeamecTByromue JUCUUTIIUHBI
1 MaremaTuka + + + +
2 ®wusnka + + + +
3 Xumus + + + +

[Tocnenyromue TUCIUITIIUHBL

1 HanoanekTpoHuka + + + + + + + +
2 du3nka [IeHOYHbIX HAaHO- N N N N N N N N
CTPYKTYp

3 dusuka nosxynpoBOJHUKOB + + + + + + + +

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH H3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILINHBI, U BUIOB 3aHS -

THI
§ Bunwl 3agstuin
= X
= o N
L . < & D
5 i © S, OPMBI KOHTPOJIS
E o 52 :
= = < =
S o, <
bd = O
ITK-2 + + + KonTponsnas padora, Onpoc Ha
3aHATUSIX, Tect, OTYET Mo mpak-
TUYECKOMY 3aHSTHIO
ITK-3 + + + KonTpomnsHnas pabota, Onpoc Ha
3aHATUAX, Tect, OTYET No npax-
TUYECKOMY 3aHSTHIO
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6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMHU 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8.1 — HauMeHoBaHMe MPaKTUYECKUX 3aHATHIA (CEMHUHAPOB)

v\ L=
= 2 5
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
= a =
a o 2
= S
3 cemecTp
3 TepmoanHaMuka TepmoauHamuka sBjieHUN B HaHOCHUCcTeMax. KBa3u- 2 TIK-2, IIK-
SIBJICHUU B paBHOBECHUE B HAHOCUCTEMAX 3
?{aHOCHCTeMaX' Kontponrsnas padora Ne 1 «TepmonuHamuka siBjieHUN 2
BasHpaBHOBCCHC B B HAHOCHCTEMAX»
HAaHOCUCTEMAaX
Hroro
4 TIoBepXHOCTHBIE [ToBepXHOCTHBIE SIBJICHUS M MEXK(Pa3HbIE MPOLIECCHI [K-2, TIK-
SIBIICHUS U MEK(a3HbIe Hroro 5 3
MIPOLIECCHI
5 UneanvHas u peanbHas | MneanbHas v peanbHas KPUCTAINIMYECKUE CTPYKTYPBI 2 [K-2, TIK-
KpUCTAJUIMYECKHE HaHOPa3MEPHBIX MaTEPHUATIOB 3
CTPYKTYphI Hroro 2
HAaHOPa3MEPHBIX
MaTepuaioB
6 Kunetuka npoueccoB B | Kunernka mpoieccoB B HAHOpa3MEPHBIX CUCTEMAX I1K-2, I1K-
HaHOpPa3MEPHBIX
OpasMep KontponpHas pabora Ne 2 «Kuneruka rnpoieccos B 2 3
cucremMax HAaHOPA3MEPHBIX CUCTEMAX»
Hroro 4
7 DNEKTPOHHOE CTPOCHHE | DJIEKTPOHHOE CTPOCHUE HAHOYACTHIL 2 IK-2, TIK-
HAaHOYaCTHULL Hroro 2 3
8 Ocobnie pusnueckue u | OcoObie PU3MUECKHE U XUMHUYECKHUE CBOMCTBA HAHO- 4 ITK-2, TTK-
XMMHYECKHE CBOMCTBA YacCTHUL U HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB 3
HaHOYACTHII U Hroro 4
HaHOCTPYKTYPUPOBAHHBIX
MaTepuaioB
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padora

Bunel camocTosTeNnbHOM pabOThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
padoThI 8 g 2
= a =
& o 2
~ S}
3 cemecTp
1 Beenenue. [TpopaboTka JIEKITMOHHOTO 2 |IIK-2, Onpoc Ha 3anaTusx, Tect
Hcropuueckas cupaBka, |Marepuaia [1K-3
OCHOBHBIE ITOHATHS U Hroro 7
TEPMHUHOJIOT U
2 Knaccudukammst [TpopaboTka JIEKITMOHHOTO 4 | 1IK-2, Onpoc Ha 3aHaTHsX, Tect
HaHOOOBEKTOB Marepuaia I1K-3
Uroro 4
3 TepmonuHamMuKa IToaroroBka K nmpaxkTu4e- [1K-2, KonrtponpHas pabora,
SBJICHUW B HAHOCHCTEMAaX. | CKUM 3aHSATHUSIM, CEMUHA- [1K-3 Omnpoc Ha 3ansaTUAX, OT-
KBa3upaBHoBecue B pam YeT 110 MPAaKTUYECKOMY 3a-
HAaHOCUCTEMAX TIpopaBoTka TEKIHOHHOTO 2 HATHo, Tect
Marepuaa
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 13
4 TToBepXHOCTHBIE [ToaroroBka kK mpakTuue- 2 |IIK-2, Onpoc Ha 3aHaTusx, Ot-
SIBJICHUSI U MK (Pa3HbIe CKHM 3aHATHUSAM, CEMUHA- [1K-3 YeT 110 MPAaKTUYECKOMY 3a-
MPOLIECCHI pam HATho, Tect
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
HUtoro 4
5 UneanpHas u peansHas | lloaroroska k mpaktuye- [K-2, Omnpoc Ha 3aHsaTHAX, OT-
KpUCTAJUTMYECKHE CKHM 3aHSTUSAM, CEMHHA- [1K-3 YET MO MPaKTUYECKOMY 3a-
CTPYKTYpPBHI pam HATHIO, TecT
HAHOPA3MCPHBIX [IpopaboTka ITeKIIHOHHOTO 2
MaTepHraioB
aTepuano MaTepuana
Hroro
6 Kunetuka npoueccoB B | [loaroroBka k npaktude- TIK-2, KontponrHas pabdora,
HaHOPa3MEPHBIX CUCTEMAX | CKUM 3aHSTHUSIM, CEMUHA- [1K-3 Ompoc Ha 3ansATUAX, OT-
pam YeT 110 MPaKTUYECKOMY 3a-
HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 2 10, 1ec
Marepuaa
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 14
7 OnextpoHHOe cTpoeHue |IloaroroBka k mpaxkTuye- I1K-2, Omnpoc Ha 3aHsaTHAX, OT-
HAHOYACTHII CKWM 3aHSITHSIM, CEMHUHA- [1K-3 YeT MO NPAKTHYECKOMY 3a-

pam

HaTHIO, TecT
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[TpopaboTka JIEKITMOHHOTO 5

Matepuana

Hroro
8 OcoObie pusnueckue u | [loaroToBka k npakTuye- [K-2, Omnpoc Ha 3ansaTusIX, OT-
XUMHYECKHE CBONCTBA CKUM 3aHSATHUSM, CEMUHA- I1K-3 4eT 10 MPAKTUIECKOMY 3a-
HAHOYACTHUII U pam Hatuto, Tect
HAHOCTPYKTYPUPOBAHHEIX | 7155360 TKa IeKIIMOHHOTO 2
MaTepraioB

aTepuano Matepuaina

UTtoro 4
Hroro 3a cemectp 54
Hroro 54

10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumanbHbIN
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Kontponpshas paborta 15 15 30
Ormpoc Ha 3aHATUAX 5 5 15
OTyer 1o NpakTUIECKOMY 10 20 10 40
3aHATHIO
Tect 5 5 5 15
Hroro makcumym 3a nepu- 20 45 35 100
on
Hapacratomum urorom 20 65 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH Mpe/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLICHKY NPEJCTABIEH B TabIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
YUMTBHIBAET YCIEIIHO CAAHHBIN
IK3aMEH

Ouenxka (I'OC) Ouenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Hanomarepuansi: yaeoHO€ mocobue st By3oB / JI. U. Pepkonkos, B. B. JI€suna, 2. JI. I3un-
3urypu. — 2-e uzfl. - M.: BUHOM. Jlabopatopus 3nanuii, 2012. — 366 c. (Hanuuue B 6udanoreke TYCYP
- 45 9K3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Mapromun, B.1. BBenenue B HaHOTEXHOJIOTUIO [DneKTpoHHBIN pecypc] : yuebHuk / B.U.
Mapronus, B.A. Xa6pes, ['.H. JIykpsiaoB, B.A. Tynuk. — Onekrpos. gan. — Cankr-IletepOypr : Jlans,
2012. — 464 c. [DnextpoHHbIi pecypc] - Pexxum noctyna: https://e.lanbook.com/book/4310. (nata 06-
pamenusi: 26.06.2018).

2. AdanaceeB, A.B. HanorexHonorus: ¢pusuka, Ipouecchl, 1MarHoCTUKa, MpHUOOps! [DIeKTpoH-
HBIH pecypc] : moHorpadus / A.B. Adanacees, B.I1. Apanacwes, ['®. I'muckuii, C.1. l'omymuna ; mon
pen. Jlyunnuna B.B., Tauposa FO.M.. — OnektpoH. nan. — Mocksa : @usmamur, 2006. — 552 c.
[OnexTponHsblii pecypc] - Pexum nocryma: https://e.lanbook.com/book/59436. (mata oOpareHus:
26.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS
1. ®usuko-XxuMHUs HAHOCTPYKTYPUPOBAHHBIX MaTepHalIoB: YueOHO-METOAMYECKOe Mocolue 1o
ayMTOPHBIM MPAKTHYECKUM 3aHIATUSAM M CAMOCTOATENBbHOM padoTe JUIsl CTYICHTOB HalpaBJICHUH MOJAr0-
ToBKH 11.03.04 «DnekTpoHUKa M HAHOAJIEKTPOHUKA», MPOoduiIb « MUKPOIIEKTPOHUKA U TBEPAOTEIbHAS
aneKTpoHHuKa», 28.03.01 «HaHOTeXHOIOTMY U MUKPOCUCTEMHAs TEXHUKa», po¢mib «HanoTexHomoruu B
AIIEKTPOHUKE U MHUKpocucTeMHoM TexHuke» / Caspyk E. B., Kapanckuii B. B. - 2016. 51 c. [Qnektpon-
HbII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/6271 (mgara obpamenus: 26.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNEe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpodeccuonanibHbie 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI
1. «eLIBRARY.RU» [OnexktponHslii pecypc]: HaydHas 3IeKTpoHHAs OnbianoTeka. — Pexum mo-
cryna: http://elibrary.ru
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2. «Hayuno-o0pazoBarenbubiii nopran TYCYP» [OnexktpoHHBIH pecypc]: HaydyHO-00pa3zoBa-
TeJBHBIN TOpTan yHuBepcutera. — Pexxum nocryna: http://edu.tusur.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas aymuTopus

yqe6Ha;1 ayauTopus [Jis1 IpOBCACHUA 3aHATHI JICKITMOHHOI'O THUIIA, yqe6Ha51 ayauTopus JJIs IMpOBE-
JIeHMS 3aHATUN MPAKTUYEeCKOro Tuma, yueOHasi ayquTOpHsl s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCHICHUEC JId MMPOBCACHUS I'PYHIIIOBBIX U MHAUWBHUAYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE I ITPOBEAC-
HUSI TEKYILLET0 KOHTPOJIA U MPOMEXKYTOUHON aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepiununa ynuia, 1. 74, 224 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSTeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCcreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIMI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JIUIIAaMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHAU BI[OpOBLSI U HMHBaJIUIaMHU
OCYIIECTBIIIETCS C HCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIIeIMATIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHAX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUYECKUX CPEACTB MpUeMa/epeaa-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBI€E 3agaHusA
1. KoapdumueHT MpormopuroHATEHOCTH MEXKIY BEIMIMHONW CPEIHEKBAIPATUIHOTO CMEIICHUS
aTOMOB U TTOCTOSTHHOW PeIIeTKH, sl TBEporo Tena ¢ pernetkoit Tuna OLIK coctasmser. ..
a) 0,1;
0) 0,15;
B) 0,2;
r) 0,25.

2. Temneparypa Jlebast TOBepXHOCTHOM (a3bl COCTABIIAET MPUMEPHO OT TemmepaTypsl [lebast s
00BeMHO¥ (a3sl...

a) 0,3;

0) 0,25;

B) 0,5;

r) 0,75.

3. PabGota 00pa3oBaHMs KPUTHYECKOTO 3apOJIbIIIa COCTABIISET OT MIOBEPXHOCTHON SHEPTHH. . .
a) 1/3;
0) 1/4;
B) 1/2;
r) 3/4.

4. Ilonxon TammaHa K OOBSCHEHUIO CHM)KEHHUS TEMIEPaTyphl IUIABJIEHUSI HA MOBEPXHOCTU OCHO-
BBIBJICA ...

a) Ha yMEHbIIEHUH aMILTUTY/Ibl KoJleOaHW aTOMOB M MeHbIIel TeMmeparypsl [lebas;

0) Ha yBETMUEHUH aMIUIUTY/bI KoJieOaHUI aTOMOB M MeHbIIel TeMmepatypsl [lebas;

B) Ha yBEJIMUEHUH aMIUTUTY/bI KosiebaHHil aToMOB U Oosibliei Temneparypsl lebas;

I') HA YMEHBIUICHUN aMILTUTY/bI KoJleOaHuil aroMoB U Oosbleit Temmepatypsl Jlebas.

5. B ycnoBusix paBHOBECHS HACHIIICHHBIN Map-KUIKOCTh JaBJICHUE TTapa HaJ Kariei. ..
a) paBHO aTMOC(hEepHOMY JTaBJICHUIO;

0) paBHO JaBJICHUIO Mapa HaJ MIOCKONH MOBEPXHOCTHIO KUAKOCTH;

B) OOJIBINIE TaBJICHUS HAJl TFIOCKOW MMOBEPXHOCTHIO;

T') MEHBIIIE JIaBJICHHsI HaJl TUIOCKOW MTOBEPXHOCTHIO.

6. VaenbHas CBOGOI[HEUI MMOBCPXHOCTHAA SHEPTHUA TBEPABIX TCII. ..

a) paBHa MIOBEPXHOCTHOMY HATSHKEHHIO Ha MeX(a3HOM MOBEPXHOCTH;
0) GosiblIIe MOBEPXHOCTHOTO HATSHKEHUS Ha MexX(a3HO rpaHulle;
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B) MEHBIIIE TOBEPXHOCTHOTO HATSHKEHUS Ha MeX(a3HOi rpaHulle;
T') 9T BEJIMYUHBI HE CBSI3aHBI MEXIY COOOH.

7. YkaxuTe HeBEepHOE yTBepkAeHUE. [[0BEpXHOCTHOE HATSHKEHUE ATO. ..
a) paboTa 00pa30BaHus €AUHULIBI IIOMAAHN MOBEPXHOCTH;

0) ynenpHast n30bITOYHAsT CBOOOHAS TIOBEPXHOCTHAS SHEPTHS,;

B) CHJIA, MPOTUBOACUCTBYIOIIAS PACTSHIKEHUIO TUICHKH;

T') CyMMapHasi SHepPTUs MOJIEKYJ TOBEPXHOCTHOTO CJIOSI.

8. Kakum (hakropom ompezensieTcst 4acToTa KoineOaHus MOBEPXHOCTHOTO TUIA3MOHA. . .
a) JUAJIEKTPUUECKON POHULIAEMOCTBIO Cpeibl U KO3 (UIIEHTOM OTPaXKECHHUS;

0) IMANEKTPUUECKON TTPOHHUIIAEMOCTHIO CPE/Ibl M MATPHUIICH;

B) MaTpuIe U KO3((PUIIMEHTOM OTPAXKCHUS;

) K03 PHUITUEHTOM MTOTIIONICHUSI.

9. C yMeHbIlIeHHEM pa3Mepa HAaHOKpHCTaJIa YMEHbIIACTCS IIUPUHA 3JEKTPOHHBIX M JIBIPOYHBIX
30H, [TPU ATOM 001I1ast SHEPTHS ...

a) He U3MEHSCTCS;

0) yMEHBIIIAETCS;

B) CHayajla yMEHbIAETCs], 3aTEM yBEJIUUNBACTCS;

I') YBEIMYUBAETCS.

10. IHTEHCHBHOCTb PACCESTHHOTO CBETa MPOIMOPIHOHAIBHO JJIMHE BOJHBI MMAJAlOIIEro CBETa 110
3aKOHY...

a) MPSIMOM MPOTIOPIIUOHAILHOCTH;

0) 00paTHOI MPOMOPIIMOHATIEHOCTH;

B) KBaJpaTUYHOMY;

') KyOU4eCcKoMy.

11. Mepoit ”HTEeHCUBHOCTH OPOYHOBCKOTO IBMYKCHHS KOJUTOUIHBIX YaCTHIL SIBJISICTCS. . .

a) CYMMa BCEX CMeH_leHI/Iﬁ YHJaCTHUIBI 110 BCEM HaHpaBJIeHI/IHM B e,[[I/IHI/II_Iy BpeMCHI/I;

0) cpenHee apudmMeTHIECKOE 3HAUCHNUE BCEX CMEIICHUM;

B) cpefiHee apu(pMETHUECKOe 3HAUCHUE MPOCKINI CMEIIIEHUS Ha POU3BOJIHHO BEIOPAHHYIO OCh;
) cpeaHee apupMETHISCKOE 3HAYCHUE KBAPATOB CMEIICHUIN YaCTHII.

12. Mexanu3m OpOYHOBCKOTO JIBFKCHUS KOJUTOMAHBIX YACTHI] TUCTIEPCHOM (a3bl B TUCTIEPCHOH-
HOM cpejie 3aKJII04aeTcs B TOM, 4TO. ..

a) YaCTHUIIBI AUCTIEPCHOM (Da3bl IBIKYTCS B MOJIE TSIKECTH;

0) 4aCTHIIbI CTAJIKUBAIOTCSA MEXy COOOU M MepesaroT UMIYJIBC B IPOM3BOJILHOM HAIlpaBlICHUH;

B) MOJIEKYJIa TUCTIEPCUOHHON CPE/Ibl CTATKUBAIOTCS C YaCTUIIAMH | TIEPEIAIOT UM UMITYIILC;

') MOJICKYJbI TUCTIEPCHOHHOM Cpe/Ibl CTAJIKUBAIOTCA MEXIY cO00H M MepearoT UMIYJILC YacTH -
[aMm.

13. Koaddunment nuddy3un He 3aBUCHUT OT...
a) KOHLIEHTpalUK;

0) paguyca nupyHIUPYIOMMX YACTHII;

B) BA3KOCTH;

T') CKOPOCTH CEIUMEHTAITUH.

14. OCHOBHOM PUYMHON M3MEHEHUSI TEPMOJUHAMHYECKUX CBOWCTB HAHOKPUCTAJJIOB B CpaBHE-
HUU C MACCHUBHBIM BEIIECTBOM SIBIISIETCH. . .

a) M3MEHEHHE BHU1a OHOHHOTO CTIEKTpa;

0) U3MEeHeHue rpaHul] POHOHHOTO CIIEKTpPa;

B) U3MEHCHHE U BUA, U TPaHUI] (POHOHHOTO CIIEKTPa;

CornacosaHa Ha noprane Ne 34520 14



I') U3MEHEHNE PYHKIINH (POHOHHOTO CIIEKTPA.

15. B oHOHHOM CTIeKTpe MaNbIX YaCTHI] MOSIBISIOTCS. . .

a) HU3KOYACTOTHBIE MOJIbI, OTCYTCTBYIOIIME B MACCUBHBIX KPUCTAJIJIOB;
0) BBICOKOYACTOTHBIE MOJIbl, OTCYTCTBYIOILIME B MACCUBHBIX KPUCTAJIIOB;
B) HU3KOUaCTOTHBIE MO/IbI, KAK U B MACCUBHBIX KPUCTAJIIOB;

I') BBICOKOYACTOTHBIE MOJIbl, KAK U B MACCUBHBIX KPUCTAJIOB;

16. OcoGeHHOCTH KO0Je0aTeNbHOTO CHEKTpa HAaHOYACTHUI[ B MEPBYIO OYepelb OYIyT OTpa)kaThCs
Ha...

a) TeIJIOEMKOCTH;

0) TeIIONPOBOAHOCTH;

B) KO3(ppuLIMEeHTE TMHEHHOTO pacIIupeHus;

) Ko3hpurreHTe 00BEMHOTO PACITUPECHHUS.

17. BennunHy, paBHYI0 OTHOLIEHHIO 3JIEKTPUYECKOTO MOMEHTA JAUAJIEKTPHKA K €ro 00beMy Ha3bl-
BaIOT:

a) TUAJIEKTPUUECKON IIPOHULIAEMOCTBIO CPEJIbI;

0) OTHOCHUTEIIbHOM AMAIEKTPHUECKONH BOCTIPHMMYHBOCTBIO;

B) TOJIAPU3YEMOCTBIO;

I') JUIOJIbHBIM MOMEHTOM.

18. OnHOI1 U3 OCHOBHBIX XapaKTEPUCTHK JIIOOOT0 MarHETUKA SIBIISIETCH. . .
a) OTHOCHUTENbHAs AUIIEKTPUUECKAsi BOCIIPUUMYHUBOCTH;

0) NOISIPU3yEMOCTb;

B) HAMAarHUYCHHOCT;

I') JURJIEKTPUUYECKAs IPOHULAEMOCTb CPEIBI.

19. HamMarHu4eHHOCTh ¢ YBEIMUYEHUEM HHIYKIIUU MATHUTHOMU TIOJISL. . .
a) CHavaja BO3pacTaeT, 3aTeM YMEHbIIAeTCs;

0) yBEIMYMBACTCS;

B) YMCHBIIIACTCS;

') HE U3MEHSETCS.

20. He oka3bpIBaIOT BIMAHUS HA TEPMOJIMHAMHYECKUE CBOMCTBA 3JIEKTPOHHOU CUCTEMBI. . .
a) TUTa3MOHBI;

0) hoHOHBI;

B) (hOTOHBI;

I') MAarHOHBI.

14.1.2. Tembl KOHTPOJILHBIX PadoOT
. «TepMoMHaM¥MKa SIBIEHUN B HAHOCHUCTEMAX)
. «KuHeTHka npoueccoB B HAHOPa3MEPHBIX CUCTEMAX»

N —

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
. Hagana TepMoiHaMUKH, TEPMOIMHAMHYECKIE TOTSHIIHAIIBI, TEOPUs (Pa30BBIX PABHOBECHUI.
. I[Iporieccbl Ha TOBEPXHOCTH: TIOBEPXHOCTHOE HATSHKEHUE, KATMIUISIPHBIC SIBICHUS.
. ATOMHasi CTpYKTypa YHCTBIX ITOBEPXHOCTEH. Penakcanus 1 peKOHCTPYKIHSL.
. IToBepxHOCTHBIE (ha3bl B CyOMOHOCIOMHBIX cucTeMax ajacopOar-nomioxkka. dazoBas quarpam-

AW~

Ma.

9]

. AncopOums. 3aBUCUMOCTB OT MOKPBITHS, TEMIIEPATYPHI, YIJIa 1 KHHETHYECKOW YHEPTUH.
. Tepmuueckas necopOuusi. Kunetuka. /lecopOiionHas cieKTpOCKOMus.

7. lloBepxuoctHas nuddys3us. 3akonsl Ouka. (uddy3us oTaeapHOro atoMa U XuMudeckas 1ud-
by3usi.

8. DKcreprUMeHTaIbHbIE METOAbI M3ydeHus nupdy3un: nmpsMoe HaOIIOAECHUE 32 aTOMaMU, METOJ
U3MEeHeHus TpoduIisl, KaMWUIIPHbIE METObI, METOJI OCTPOBKOB.

[*))
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9. Mexanu3Msbl pocta Ha nnoBepxHocT: dpanka-Ban nep Mepse, Boinsmepa — Bebepa, Ctpancko-
ro — Kpacranoga.

10. KonuenTparus ocTpoBKOB, (hopMma (pa3BeTBICHHbIC, KOMIAKTHbIC, (hpaKTaJIbHBIC), paclpee-
JICHHE TI0 pa3Mepy.

11. Kunernueckue 3¢(exTsl B TOMOINUTAKCHH. BHYTpHCIONHBIN 1 MEXCIOHHBIN MacconepeHoc.
Bbapeep Dpnuxa — [1IBoOesI.

12. Kunerndeckue 3¢(ekTbl B roModnHUTakcHu. POCT 3a cueT JBMKEHUS CTYIECHEH, MMOCIOWHBIA 1
MHOTOCJIOMHBIN POCT.

13. D dexTbl MexaHNUECKUX HANPSHKEHUN TPU TeTEPOIMUTAKCHU.

14. OOBEKTHI HAHOMETPOBOTO MaciTada M MOHWKEHHON pa3mepHocTH. Kiaccudukanus u Meto-
JIbl TTOJTyYEHUSI HAHOKJIACTEPOB U HAHOCTPYKTYP.

15. Kpucraniasl © KpUCTAILTUTHI, Kiactepbl. Pasmepubie ¢ dektol. TepmomnnaMuueckas U KBaH-
TOBO-CTATHCTUYECKAask MOZETH KiacTepoB. OOooueyHas U CTPYKTypHast MOJIEIIH.

16. CTpykTypHBIE 0COOCHHOCTH TBEPJOTEIBHBIX HAHOCTPYKTYp. dedexTsr n Hanpsokenus. CTpyk-
TypHbI€ (pa30BbIe Mepexoapl. MexaHHuecKre 1 TEIUIOBbIE CBOMCTBA.

17. OnTudeckue u 3IEKTPOHHBIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB.

18. MaruuTHble CBOMCTBA HAHOCUCTEM U HAHOMATEPUAJIOB.

19. I'pacpen, pymnepens! U yriepoaHbie HAHOTPYOKH.

14.1.4. Bonipocs! 1J1s1 IOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMUHApaM
. TepmonmHaMmuKa siBjieHu# B HaHOcHcTeMax. KBa3upaBHOBecHEe B HAHOCHCTEMAX
. [ToBepxHOCTHBIE SIBJICHUS M MEXK(a3HBIE MPOLIECCHI
. UneanbHas u peanbHas KpUCTAIMYECKUE CTPYKTYpPhl HAHOPA3MEPHBIX MaTepHuajoB
. Kunernka nporieccoB B HaHOpa3MEpPHBIX CHCTEMAX
. DIEKTPOHHOE CTPOCHHE HAHOYACTHIL
. OcoOble (pu3nueckre U XMMUYECKHE CBOMCTBA HAHOYACTHIl U HAHOCTPYKTYPUPOBAHHBIX Marte-

AN DN B~ WN

pHaoB

14.1.5. 3auér
. Hauana TepmonnHaMuKH, TEpMOAMHAMUYECKHE TIOTCHIIUANBI, TEOPHsI (Pa30BBIX paBHOBECHH.
. TepMoarHaMK1Ka TOBEPXHOCTH.
. HepaBHOBeCHast TepMOAMHAMIKA, CHHEPTETHKA.
. I[Iporieccbl Ha TOBEPXHOCTH: TIOBEPXHOCTHOE HATSHKEHUE, KAMJUISIPHBIC SIBICHUSL.
. [ToBepXHOCTHAasI SHEPTHUS U €€ AaHU3O0TPOIIHSI.
. O6paboTKa MOBEPXHOCTH U YCIOBHSI COXPAHCHHS €€ CBOMCTB.
. ATOMHas CTpYKTypa YHCTBIX TIOBEPXHOCTEH. Perakcaryst 1 peKOHCTPYKITHSL.
. IloBepxHocTHBIE (Pa3bl B CYOMOHOCIIOHHBIX cHcTeMax aacopOaT-mosytoxkka. da3oBas quarpam-

01NN W —

Ma.

9. Mogens Teppac-cTyneHen-u3noMoB. JlepekTsl: aaaroMbl, BAKaHCHH, JSPEKThI 3aMEIIECHUS, JTUC-
JIOKaluU, JOMEHHbIE TpaHullbl. CTyIEeHU, CHHTYJISIPHbIE U BULIMHATIbHbIE TOBEPXHOCTH, (haCETKH.

10. AncopOrusi. 3aBHCUMOCTD OT TIOKPBITHS, TEMIIEPATYPHI, YIJ1a U KHHETUYECKOH YHEPTUH.

11. Tepmuueckas aecopouus. Kuneruka. JlecopOrimoHHas CrieKTpOCKOMHS.

12. U3otepmel ancopbuuu. Hetepmuueckas necopOuus.

13. IToBepxHoctHast auddy3us. 3akonsl Duka. Juddy3us ornenpHOro atoma U XumMudeckas naud-
by3ust.

14. Co6¢ctBennas nuddys3us u quddysus maccornepeHoca. AHU30TPONHS TOBEPXHOCTHOH Auddy-
3UH.

15. ATomMHBIE MEXaHHU3MbI TOBEPXHOCTHOHN MU Py3uH: MPHHKKOBBIN, aTOMHOTO OOMEHA, TYHHEIH -
poBaHUs, 0OMEHHBIN.

16. DxcriepuMeHTalbHbIE METOABI W3ydeHus nuddy3uu: npsmoe HaOIIOAEHUE 32 aTOMaMHU, METO]
U3MEHEHUS TPOQUIIS, KATWLISPHBIE METOJIbI, METOJ] OCTPOBKOB.

17. Mexanu3mbl pocta Ha moBepxHocTu: Dpanka-BaH nep Mepse, Bombmepa — Bebepa,
Crpanckoro — Kpacranosa. 18. 3apokaeHre U poCT OCTPOBKOB: PEXHUMBI 3apOKACHUS IPU MajbIX IO-
KPBITUAX, PEXKUM IIPOMEKYTOUHBIX MOKPBITUHA, PEKUM arperaluu, pexnuM KOaleCleHIINN U TePKOJISIUH.

19. KonuenTparus ocTpoBKOB, (hopMma (pa3BeTBICHHbIC, KOMIIAKTHBIE, (hpaKTaJIbHBIEC), paclpere-
JICHHE T10 pa3Mepy.
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20. KoanecueHuus 1 03peBaHue OCTPOBKOB. Marnueckue oCTpOBKH, OCTPOBKH BaKaHCHH.

21. Kunernueckue 3(h(HEeKThl B TOMOINTUTAKCHH. BHYTPUCIOWHBIN U MEXCIONHBIM MacCOTIEPEHOC.
bapbep Dpnuxa — [LIBobens.

22. Kunernueckue 3(h(HEeKThl B TOMOANTUTAKCHH. POCT 3a cueT ABM)KEHHsI CTYIEHEH, TOCITOWHBIN U

MHOTOCJIOMHBIN POCT.

23. DddekTh MEXaHMUECKUX HAMPSHKEHUH TTPU TeTEPOINMUTAKCHH.

24. PocT 1mieHOK B HpUCYTCTBUM cypdakTtaHToB. CypdakTaHTel U UHTEp(HAKTAaHThl. MexaHU3Mbl
nencTBrsl CyphaKTaHTOB.

25. OOBbeKTH HAHOMETPOBOTO MacmTaba ¥ MOHWKEHHOW pa3MepHocTH. Knaccudukamus u mero-
Jbl TIOTY4€HUSI HAHOKJIACTEPOB U HAHOCTPYKTYDP.

26. YpaBHEHUS U XapaKTEPUCTUKU yCIOBUN TEPMOAMHAMHUYECKON CTAOMIBHOCTH MeK(a3HbIX Tpa-

HHUII B HAHOCHUCTEMaXx.

27. KpucTamibl ¥ KpUCTAJUIUTHI, KinacTepbl. Pasmepubie 3¢ dexTsl. TepmoauHamMuueckas 1 KBaH-
TOBO-CTaTUCTUYECKasi MOJieNin KiaacTepoB. O0omoueuHast U CTPYKTYPHAst MOJIEIH.

28. CTpyKTypHBIE 0COOEHHOCTHU TBEPAOTENbHBIX HAHOCTPYKTYP. JledekTsl n HanpspkeHus. CTpyk-
TypHBbI€ (Da30BbIe Mepexopl. MexaHHUeCKHEe U TETIOBbIE CBOICTBA.

29. MarpuuHbI€ U CyNIpaMOJIEKY/SIPHbIE HAHOKJIACTEPBI U HAHOCTPYKTYPHI.

30. OnTu4eckue u AMEKTPOHHBIE CBOMCTBA HAHOCUCTEM U HAHOMATEPUAJIOB.

31. MarautHble CBOMCTBa HAHOCUCTEM U HAHOMATEPHUAJIOB.

32. ®uzuko-xuMuueckue 3PGeKThl B TYHHETbHO-30HI0BONH HAHOTEXHOJOTHH. ATOMHBIC MaHHITY-
nsiuuu ¢ nomoisio CTM.

33. I'pacpen, pymnepensl U yrimepoHbie HAHOTPYOKH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTepualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymeHusMu
3peHHUs

CobecenoBanue 1o BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUuYEHHUSIMH 11O
O0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT IIPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEJOCTABIICHUE 3a/laHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/A.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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