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1. HCJII/I U 3aJa91 U3YyIYCHUSA NUCHUITJINHBI

1.1 lenb ocBOEHUsI AUCHMIIIMHBI
Iesb OCBOEHUS AUCLUIUIMHBI - OJYYEHHUE CTYIEHTAMU TEOPETUYECKUX 3HaHUI B o0na-
CTH HaHOCTPYKTYPHBIX MaTepHAJIOB M UX MPUMEHEHUS s oOecreueHus: 6e30MacHOCTH, a TAKKe
OBJIaJICHUE METON0JIOTMEN NCCIIEI0BAaHUS CTPYKTYPBI U CBOMCTB TAKMX MaTEpUAJIOB.

1.2 3agauu qUCHUILINHBI
OcBoenne CTyAeHTaMH MPO(HECCHOHATBHBIX 3HAHUN W TMOIXY4YEeHUH MPO(ECCHOHATBHBIX
HaBBIKOB B 00JIACTM HAHOCTPYKTYPHBIX MaTepHaliOB M MX NMPHMEHEHUs Il oOecreueHus Oes-
OTIaCHOCTH.

1.3 MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Jucrunouaa b1.B.JIB.03.02 «HoBble HaHOCTPYKTYpHBIE MaTepHaibl I 00eCTICUCHHS
0€301aCHOCTH» OTHOCUTCS K JUCHMIUIMHAM O BBIOOPY BapuaTuBHOW yactu bioka 1 "ucim-
wiHbl (Moaynu)" yueOHoro rtuiana HampasineHus 20.04.01 Texuocdepnass 06e30MmMacHOCTb,
HaIpaBJIeHHOCTH (Mpoduis) «be30nacHOCTh TEXHOJIOTHYECKUX MPOIECCOB U IPOU3BOICTBY.

JlaHHBI Kypc oOmnupaercs Ha 3HaHHs, MOJy4YeHHbIE MpPH HM3YUYEHUU JUCIHILIUH:
«Monutopunr Oe3zonacHocTu», «lIponeccsl M amnmapaTbl COBPEMEHHBIX CPEACTB 3aIMUThI
YyeloBeKa U OKpyxkaromied cpeab», «DHU3UKO-XUMUS TMPUPOAHBIX U MPOU3BOJACTBEHHBIX
nporeccoBy «PU3NKO-XUMHUYECKHE MTPOIECCHI B TEXHOC]EpE».

3HaHUd, NPUOOPETEHHBbIE MPU OCBOCHMHM Kypca, MOTYT OBIThb HCHOJb30BaHBI IPU
peIIeHUH pa3IM4YHBbIX 337ad 10 AUCHUIUIMHAM: «YCTOHYMBOCTE OOBEKTOB TeXHOChHEpH»/

«TexHn4eckuii KOHTPOJIb M JMArHOCTHKA IPOMBILUIEHHOrO oOopynoBaHus», «HayuHo-
UCCJIEIOBATEIbCKUE UM OIBITHO-KOHCTPYKTOPCKHE  pa3pabOTKM B IPOMBIIIJICHHON
6e3omacHocTH»/ ~ «METOJOJOTMsl  BEIEHUs  HAy4HO-HUCCIIEJOBAaTEIIbCKUX M OIBITHO-

KOHCTPYKTOPCKUX paboT B 00JaCTH 3alLIUTHBIX MPOIIECCOBY.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenne naHHOW y4uyeOHON MUCHMILIMHBI HarpaBieHO Ha (QopMupoBaHHE Yy 00ydaro-
IMIUXCSl OOIIEKYIbTYPHBIX/001enpodeccnoHanbHbIX/TpodeccuoHaNbHBIX KoMieTeHmii: OK-5,
OK-11, OIIK-2, TTK-23

No Nunexc | Conepskanue komre- B pesynbprare nuzyuenust yueOHON AUCIIUTUTMHBI
g, | KOMme- | TeHIMH (unu eé€ ya- o0yyaromuecs: 10JKHbI
" | TeHIMHK CTH) 3HATh yMeTh BJIAJ1EeTh
1. OK-5 CHOCOOHOCTBIO K aHa- | METOJIbl  MPO- | IPUMEHATh Me- | METOJIaMH TIpo-
JU3y U CUHTE3y, KpU- | THO3UPOBAHUS | TOJABl IPOTHO- | THO3UPOBAHUS
TUYECKOMY  MBIILIE- | CBOMCTB HAHO- | 3UPOBAHMUS CBOMCTB HaHO-
HHIO, 000011IeHHIO, | MaTEPUATIOB CBOMCTB HaHO- | MaTepUajIoB
OPUHITUIO W apry- MaTepHaoB JUI  pelieHust
MEHTHUPOBAaHHOMY OT- JUIL  pelleHus | 3aja4y B HOBOM
CTaMBaHUIO PEIICHUH 3aJa4 B HOBOM | NPHJIOKEHUH;
MPWIOKEHNUH; | CIOCOOHOCTBIO
KaueCTBEHHO KaueCTBEHHO
OLICHUBATh KO- | OLIEHUBATh KO-
JMYECTBEHHBIE | JIMUECTBEHHBIE
PE3yJIbTaThI pe3yJIbTaThI
2. OK-11 | cnocoOHOCTBIO TpeA- | KpUTEPHH U | IOJB30BAaThCSl | IPOTPAMMHBI-
CTaBIATh WTOTH IPO- | METOJBl TPEA- | COBPEMEHHBIMU | MU METOJaMHU U
(deccuoHambHON Jiesi- | CTaBJIEHUSl pY- | MAIIMHHBIMHU CpeaCcTBaMU




Ne HNnnexc | ConepxaHue KoMIie- B pesynbrare u3ydenus: yaeOHOW AMCHUIUIMHBI
n1; KOMIIE- TeHIMH (WK e€ Ja- o0Oy4aroumecs: J0KHbI
" | TeHIUM CTH) 3HATh yMeTh BJIA/IeTh
TEIBHOCTH B BHJE OT- | KOIMCHBIX pa- | METOJaMH oopmneHus
YETOB, pedepatos, | 60T oopmienus marepuaia
cratedf, odopmieH- pabort
HBIX B COOTBETCTBHUH C
HPEABSIBIIEMBIMH
TpeOOBaHUSIMU
3. OIIK-2 | cnocOOHOCTBIO TeHe- | TEXHOJOTUYe- | MCIOJIb30BaTh | CIIOCOOHOCTBHIO
pHpOBAaTh HOBBIE | CKH€ PEXUMBI | TEXHOJOTHYE- | MCIOJIB30BaTh
U/ed, MX OTCTauBaTh | MOJNy4EHUS U | CKHE€ PEXKHUMBI | TEXHOJIOTHYE-
U LeJCHANpPaBICHHO | 00paboTKU MONyYeHHUsS U | CKHE€ PEKUMBI
peann3oBbIBaTh HaHOMaTepua- | 00pabOTKH HNOIYy4eHHUS W
JIOB; COBpe- | HaHOMaTrepua- | 00pabOTKU
MEHHBIE METO- | JIOB JUIS MOJY- | HAHOMAaTepua-
Ibl MCCIIEZIOBA- | YEHUS MaTepH- | JOB Ui TOJy-
HUsSI HAHOMaTe- | OB C 3a/1aH- | YeHUs] MaTepu-
puanoB HbIMM  CBOW- | aJIOB C 3aJaH-
CTBaMH;, TIpU- | HBIMH  CBOW-
MEHSTHh OCHOB- | CTBAMH, co-
HBIE COBpE- | BpEMEHHBIMH
MEHHBIE METO- | MeTOJJaMH  HIC-
IB MICCIIEZIOBA- | CJICIOBAHUS
HUSI HaHOMAaTe- | HAaHOMaTepua-
pHaoB JIOB
4. [1K-23 | cnocoOHOCTBIO — TIPO- | OOJIACTH  TIPHU- | UCHOJB30BATh | MCIIOJIB30BATh
BOJUTH  OKCHEPTH3Y | MEHEHUSI  CO- | COBPEMEHHBIE | COBPEMEHHBIC
0€30MacHOCTH O00BEK- | BPEMEHHBIX HaHOCTPYKTYp- | HAHOCTPYKTYp-
Ta,  CepTU(UKALUIO | HAHOCTPYKTYp- | Hble MaTepua- | Hple MaTepua-
U3JIeMA MalllMH, Ma- | HbIX Marepua- | bl Juig oOec- | bl g olec-
TepuanoB Ha Oe3omac- | JIoB g oOec- | meyeHus 0e3- | meyeHus  6e3-
HOCTb neyeHuss  0e3- | OMacHOCTH OIACHOCTH
OIMaCHOCTH

2. CTpyKTypa U cofiep:kaHue JUCHMIIJIHHBI

2.1 Pacnpeaesnenne TPyA0EMKOCTH JUCHMILIMHBI 10 BUAAM padoT

OObmast Tpyn0E€MKOCTh TUCHUIUIMHBI cocTaBisgeT 2 3ad.el. (72 yaca), X pacnpenencHue
10 BUJaM paboT MpeACTaBICHO B TaOIHIIe.

Bun yae6HO# paboThI Bcero Cemectp
4acoB (dackl)
2
KonTakTHas padora, B TOM 4ncie:
AyauTopHBbIe 3aHATHS (BCEro): 28 28 - - -

3aHATHA IEKIIUOHHOIO TUIA 8 8 - - -

JlabGoparopHbIe 3aHATHS 20 20 - - -

3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYE-
CKH€ 3aHATHUS)

HNnas koHTaKTHasA padora:

Kontposb camocTositenpHOM padoTsl (KCP) - -




ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 43,8 43,8
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuaa 20 20 - - -
IToaroToBKa OTYEHTOB K JIAOOPATOPHBIM paboTam 10 10
[ToaroToBka K TEKyInieMy KOHTPOJIO 138 [138 | - - -
KoHTpoJnb:
[ToaroToBka K SK3aMeHy - -
O01mas Tpy10eMKOCTh 4ac. 72 72 - - -
B TOM YK CJie KOHTAKTHAsA 282 | 282
pabora
3a4. e 2 2

2.2 CTpyKTYpa M CHUILTHHBI
Pacnpenenenue BuoB yueOHOM pabOTHl M MX TPYAOEMKOCTH IO Pa3eiaM Juc-

IIHUIIJIMHBI.

Paznenbl (TeMbl) TUCHMITIMHBI, H3ydaeMbie BO 2 cemectpe (05 cmyoenmos ODO)

No KonnuectBo yacos
a;- HaumeHnoBaHue pa3aeinoB AvynuropHas padora Camocrosrens-
P o pasi Bcero YAHUTOP p Has pabora
g a1 | 13 | Jip
1 2 3 4 5 7
L OCHOBBI HAHOTEXHOJIOTHHU 15 1 - 4 10
2. |OCcoOEeHHOCTH CTPOSHUS U CBOHCTB 15 1 i 4 10
HAHOMATEPHAJIOB
3. [TosryueHne HaHOMATEPHUATIOB 12 2 - 4 6
4. |Mertonsl HccaenqoBaHus HaHOMATe- 14 9 i 4 8
pHasioB
5. |[IpuMmeHeHVE HAHOMATEPHAJIOB JIJIS 15.8 9 i 4 0.8
o0ecrieueHnst 0€30MacCHOCTH
Hmozeo no oucyuniune: 8 - 20 43,8

[Tpumeuanue: JI — nekuun, 113 — npaktudeckue 3ansatus / cemunapsl, JIP — nabopatop-
uele 3auatus, CPC — camocTosiTenbHas paboTa CTyJeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

No dopma TeKy-
Haumenosanue
pas- Coneprxanue paszena IIero KOH-
paszaena
neia TPOJISt
1 2 3 4
1 OcHoBbl HaHOTeX- | bazoBbie TepMuHbI U OHATUA. OCHOBHBIE Kilacchl | TecTupoBa-
HOJIOTUU HaHOPa3MEPHBIX CHUCTEM. MecTo HaHOpa3MEPHBIX | HHE, Ppa3doop

00BEKTOB B OKpyxkariieM Hac mupe. Ompexene- | mabopaTtop-
HUE TOHATHIA: HAHOTEXHOJIOTHSI, HAHOMAaTepHabl, | HBIX paboT
HAaHOCHCTEMHBIE  YCTPOMCTBA, HAHOCTPYKTYpa.
Hanoo0bexTsl. Kputepun ompenenenus HaHoMa-
TEPHAJIOB: KPUTHUECKUN pa3Mmep U (QYHKIIMOHAIb-
Hble cBolcTBa. KBaHnTOBEIE TOUKH. OCHOBHEBIE TH-




bl HAHOPA3MEPHBIX CUCTEM. YTJIEpPOJHBIC HAHO-
CcTpYKTYpHI (pymiepens u HaHOTpYOKH). Heyrie-
pPOIHBIE HAHOCTPYKTYphl. HaHOKOMITO3UTHI U
HaHOXKUAKOCTU. CTeneHb UHTErPalliy U MepCreK-
THBbI HAHOTEXHOJIOTUH.

OcobenHocTH
CTpOCHUS

n

CBOMCTB HaHOMa-

TEpPUAJIOB

[TonoxeHne HaHOOOBEKTOB Ha IIKaJlE Pa3MEpoB,
IIOHATHE O KPUTUYECKHUX pa3Mepax HAaHOYACTHI] B
HaHOMaTepHalax, uX (yHKIHOHAJIbHbIC CBONCTBA,
KBaHTOBBIE IPEACTABICHUS B HAHOXUMHH: KOp-
IYCKYJIIPHO-BOJIHOBOM  Jyalu3M HaHOOBEKTOB,
KBaHTOBBIE MPEJEIbl TOYHOCTH U3MEPEHUH, BEPO-
ATHOCTHBIA XapaKTep IOBEICHUsS HAHOYACTHL,
KBAaHTOBBIXE pa3MepHbIe 3((HEKThI, BUIbI XUMUYIE-
CKOM CBsI3M B HAaHOOOBEKTaX, OCOOEHHOCTH CTpPO-
€HHS U CBOMCTB;, — XMMHYECKHE CBOMCTBAa HaHO-
MaTepHalioB, BIMSHUE pPa3MEpHbIX YPQPEKTOB Ha
UX aKTMBHOCTb B IIPOLIECCAX OKHUCIICHMS, KaTaJld-
TUYECKUX MPOIEcCcax, CaMOBO3TOPAaHUE U IHUPO-
dopHOCTH HaHOCpen; (HU3UYECKHUE CBOMCTBA
HaHOOOBEKTOB, BIMSHUE pPa3MEepHOro (hakropa Ha
CBOICTBa BelIeCTB (IIapaMeTpbl KPUCTANINYECKOU
pELIeTKH, TEeIUIOEMKOCTh, Temieparypy /[lebas),
AJIEKTPONIPOBOAHOCTh M MArHUTHBIE CBOMCTBA
HAaHOMAaTEpPHAaJIOB.

Tectupona-
HUEe, pazdop
nmabopaTop-
HBIX paboT

Ilonyyenue HaHO-

MaTcpHrajioB

Hcropus pa3BUTHS METOJOB CHHTE3a HaHOMATe-
pHAJIOB; J1BA OCHOBHBIX TE€XHOJIOTMYECKUX MOAXO-
Jla: TUCHEePralMOHHbIN («CBEpXY—BHU3»), KOHJICH-
CallMOHHBIN («CHU3y—BBepX»). MeToabl cuHTE3a
HAHOMOPOIIKOB: (M3MUYECKUE METOMbI, XUMHUe-
CKHe MeTo/ibl. MeTo/bl MOoTy4YeHus: HAaHOCTPYKTY-
pUpoBaHHBIX MarepuanoB. [lonsatue 06 obpaszoBa-
HUM 3apoJbliieid. MexaHu3Mbl TOMOI'€HHOTO U Te-
TEPOreHHOI0 3apojbliieodpazoBanusi. Popmupo-
BaHHUE KJacTepoB M HaHodacTull. DopMupoBaHue
CJIOKHBIX HAaHOCTPYKTYp. [loHsATHE O camoopraHu-
3anuu. CaMoopraHu3anys. HaHOPA3MEpHBIX YIIO-
PAIOYEHHBIX CTPYKTYp. Ponb TemmepaTypHOTO
¢dakTopa. TUMBI yHOPSAOYEHHBIX CTPYKTYp M HX
napameTrpsl. DU3HKO-MaTeMaTHUYECKUE MOJETH
HaHOOOBEKTOB.

Tectupona-
Hue, pasbop
naboparop-
HBIX padoT

Metonsl uccieno-
BaHUs HaHoMare-

pHayioB

30HJ0BbIE METO/IbI MUKPOCKOIHMH U CIEKTPOCKO-
IIMU: aTOMHO-CUJIOBAasl, CKAHHUPYIOLIAs TYHHENb-
Hasi, MarHuTHO-cuiioBas u Jnp. CkaHupyromas
NIEKTpOHHasT MuUKpockonus. IIpocBeunBaromas
AIIEKTPOHHAs] MUKPOCKOIUS, B TOM YHCJE BBICO-
KOro paspeuieHus. JlroMnHecueHTHas: MUKPOCKO-
nus. Judpakuuonnsie MeTonbl (PEeHTTEHOBCKUE,
JJIEKTPOHHBIE,  HEHTpOHHBIE). PeHTreHoBcKas
cnektpockonus (XAS, EXAFS u ap.). Onexrpon-
Has CIEKTPOCKOMMs. MarHuTHO-pE30HAHCHBIE
metoabl. TeparepuoBas crnekrpockonus. Macc-
cnexkrpoMerpus. HennHelHO-onTHYECKHE METO-

Tectupona-
HUEe, pazbop
nmabopaTop-
HBIX paboT




Abl, B TOM YHUCJIC paMaHOBCKAasd CIICKTPOCKOIIHS.

[Ipumenenue
HAHOMAaTEPHAJIOB
U1 oOeclrieueHus

0€e30I1aCHOCTH

[IpuoputeTHblE HAampaBleHUs W KPUTHYECKUE
texHonorun P®. Kiaccudpukanus 3amad BHEApe-
HUS HAHOTEXHOJOTMU. DKOHOMUYECKHE aCIEKThI

BHCAPCHHUA HAHOTCXHOJIOT'NH.

Tectupona-
HUEe, pazbdop
nmabopaTop-
HBIX padoT

dopMbI TEeKYIIero KOHTPOJIs: 3amuTa J1adoparopHoit padotsl (JIP), komiokBuym (K),

tectupoBanue (T).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

HE IPEyCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHITHSA

HanmenoBanue pas- dopma TeKyIe-
Ne p HanmenoBanue 1a00paTopHBIX paboT P v
Jena 0 KOHTPOJIS
1 2 3 4
Oruer, KOH-
1 OcHoBbl HaHOTexHO- | [IpuMepsl HaHomarepuanoB. ONTUYECKHE BO- TposbHas 3aj1a-
JIOTUH JIOKHA. qa, TecT
OcobeHHoCcTH CcTpoe- | AHAJIM3 JHMCIIEPCHOCTH HaHOpa3MepHoro mo- | Order, KOH-
2 | HAS ¥ CBOWCTB HaHO- | nuduKaropa. TpoJibHasg 3aja-
MaTepuasoB Omnpenenenne pa3mMepoB U GOPMbI YACTHII. 4a, TeCT
Oruer, KOH-
3 [Tonyuenne Hanoma- | CUHTE3 HaHOpPa3MEpPHOro MOAMQHUKATOpaA IS TpombHAS 3a7a
TEpUAJIOB KOMITO3UTOB Pa3JIMYHOTO HAa3HAUYCHHUS. p
4a, TeCT
30H70Bast MUKPOCKOTMHS HAHOOOBEKTOB. Ortuer, KOH-
MeTtoapl Mccie oBa-
4 DneKTpOHHAas MUKPOCKOIHUS HAHOOOEKTOB. TPOJIbHAs 3aJ1a-
HUSI HAHOMAaTepHUajoB
DNeKTpOHHAs! CHEKTPOCKONHUSI HAHOOOBEKTOB | Ya, TECT
[IpumeHeHne cOeqUHEHUN TUTaHa JJIsI HAHO-
[IpumeHeHne HaHO-
N i MOAU(HUKAIIMK  KOMITO3UTOB  MOMU(YHKIINO Oruer, KOH-
5 p A | HanpHOTO HA3HAYCHMSL. TpOIbHAS 3aja-
obecrnieueHUS 0e3-
OMACHOCTH DKOHOMHYECKHUE acCIeKThl BHEAPEHHsS HaHo- | 14, TECT

TCXHOJIOTHH.

2.3.4 TIpuMepHasi TeMATHKA KYPCOBBIX padoT

KypcoBbie paboThl — HE IPeTyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 Oo0ecneyeHHsl JAJIs1 CAMOCTOATENbHON padoThl
00y4aroIUXCcH M0 JUCUMUILTIMHE (MOTYJII0)

HepequL y‘IC6HO-MCTO,Z[I/I‘-ICCKOPO obecneueHUs JUCHUIIIINHBI 11O

Tepuana.

https://e.lanbook.com/book/2173.
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No Bun CPC .
BBITIOJTHEHUIO CAMOCTOSITEIbHONW PabOThI
1 2 3
1. [TpopabdoTtka |1. I'yceB, A.11. Hanomarepualbl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTUU
yaeOHoro (Teope-|[DnekTpoHHbId pecypc]: yded. mocoOme — DIEeKTpOH. JaH. —
Thueckoro) Ma- |MockBa: ®uzmarout, 2009. — 416 c¢. — Pexum pgocryna:

2. T'ogeiMuyk, A.FO. Dxonorust HaHomatepuanoB [Tekcr]: ydeOHOE
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CagenbeB, A. I1. 3pixoBa; nox pen. JI. H. [larpukeeBa, A. A. PeBu-
HoH. - MockBa: BUHOM. JlaGoparopus 3nanmii, 2017. - 272 c.
3. Meroanyeckre peKOMEHIaluU K OPTaHU3aI|H ayTUTOPHON 1 BHE-
ayTUTOPHOM (CaMOCTOATEIbHOM) pabOThl CTYJEHTOB: METOIUYECKUE
ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B. becnainos,
H.B. Jlo3a. — Kpacaonap: Ky6anckwuii roc. ya-1, 2018. 89 c.
2. IloaroroBka oT- [MeTonu4yecKkue peKOMEHIAMN K OpraHu3aluy ayAUTOPHON U BHEa-
YeTOB K J1abopa- |YAUTOPHOU (CaMOCTOATENbHOM) PabOThl CTYAEHTOB: METOIUYECKHE
TOopHBIM paboTam |ykazanus / coct. T.I1. Ctopoxenko, T.b. Ilounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacaonap: Ky6anckwuii roc. ya-1, 2018. 89 c.

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIUL C OFPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJallTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMAIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIIEeHUsIMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN 1epeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YAFOIIUXCA.

3. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpu u3yyeHnn cTyieHTaMu AUCLUIIINHBI UCTIOIB3YOTCS CIEAYIOINE TEXHOJIOTHHU:

-TEXHOJIOTUU MpPOOJIIEMHOT0 oOydeHus (IpoOJIeMHbIE JIEKIIMM, MPOBOAUMBIE B (popme
Jiasora, pemeHrne yaueOHo-mpo(ecCHOHaNbHBIX 3a/1a4);

- MHQOPMALIMOHHO-KOMMYHHKATUBHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH (MOJICIMPOBAaHUE
U3Yy4aeMbIX SIBJICHUH, Ipe3eHTaIs Y41eOHbIX MaTepUasoB).

JUid ML ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbs IPELYCMOTPEHA OpraHu3alus
KOHCYJIBTAIMM C UCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4, OueHoYHbIC CpPeICTBA AJIsl TEKYLIEro KOHTPOJS YCIeBAeMOCTH M IPOMEXY-
TOYHOM aTTecTalluu

OrneHka KauecTBa OCBOSHUS TUCIUILIMHBI 00YUYaIOIUMUCS BKJIIOYAET MPOMEKYTOUHBINA U
TEKYIIHI KOHTPOJIb YCBOEHUS 3HAHMIA.

OueHouHbIE CPECTBA AJIs1 MHBAJIUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 310PO-
BbSI BEIOMPAIOTCS C YIETOM UX UHIUBUIYATbHBIX MICUXO(PH3NIECKIX OCOOCHHOCTEH.

— MPpU TPOBEICHHUH TIPOIIEYPHI OLICHUBAHUS PE3YJIbTATOB OOYYCHHSI HHBAIHUIOB U JIUII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbS IPEIyCMAaTPUBAETCA UCIIOIB30BAHUE TEXHUYECKUX
CPENCTB, HEOOXOMMBIX UM B CBSI3HM C MX WHIUBUIYAIbHBIMH OCOOCHHOCTSMH;

— MPU HEOOXOIMMOCTH JIJIsI O0YUAIOIIUXCS C OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JI0POBbBSI
¥ WHBAIUOB MpOIEAypa OICHUBAHUS PE3yJbTATOB OOYYECHHS MO JUCIUILIMHE MOXKET MPOBO-
JIATHCSI B HECKOJIBKO ATAIOB.

[Ipouenypa oleHuBaHUs pe3yabTaTOB OOYYEHUS WHBATUAOB U JIUIl C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3JI0POBbS TI0 AMCHUILTHHE (MOIYIIO) MpeaycMaTpUBaeT MpeJOCTaBICHUE WH-
dbopmariu B popMax, aTanTHPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbS M BOCTIpUSTHS WH(OpMa-
LUU:



JUist 1 ¢ HapyIIEHUSIMH 3PEHHSL:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist jaL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YarOIUXCA.

[onublit GOH OLEHOYHBIX CPEACTB O0(OPMIIEH KaK OTAEIbHOE MPHIIOKEHUE K paboueit
IporpaMMe.

4.1 ®oHJ O1IEHOUYHBIX CPECTB VISl POBeIeHUs TeKYIIel aTTecCTAlNu

@DoH/1 OLIEHOYHBIX CPEJICTB BKIIIOYAET TECTOBBIE 3a/IaHUsI, KOHTPOJIbHBIE paboThI, Jabopa-
TOpHBIE paOOTHI, MO3BOJISIONINE OIEHUTh 3HAHUS, YMEHHUS U YPOBEHb MPUOOPETEHHBIX KOMIIE-
TEHIIUN.

4.1.1 llpumepHblie TeMbI pedepaToB, JOK/IA0B, Icce

1. Hanopa3zmepHble OJMAaKTUBHbIE T00ABKH.

2. TexHOJIOrMM FTOMOTEHHU3ALUN KOMITO3UIMNA ¢ HAHOPa3MEPHBIMU OO BEKTAMHU.

3. TexHosoruy NPUBUBKU HAHOPA3MEPHBIX OOBEKTOB K MOBEPXHOCTH MUHEPAIBbHBIX HO-
curenen
4. TexHONOrUK CHHTE3a HAaHOPAa3MEPHBIX CTPYKTYP Ha MUHEPAJIbHBIX JUCIEPCHBIX (a-
3ax.
. TexHoIOrMM HAHOMOJU(PHUIIUPOBAHHBIX IEHOOETOHOB.
. TexHonornu HaHOMOAU(PUIIUPOBAHHBIX MEJIKO3EPHUCTBIX OETOHOB.
. TexHONMOrMM HAHOMOJU(PHUIIMPOBAHHBIX BHICOKOIIPOUHBIX OETOHOB.

8. TexHomornm cUHTE3a HAHOPA3MEPHBIX OPraHOMHHEPAIBHBIX MOAU(PUKATOPOB IS ac-
(babTOOETOHOB.

9. TexHONOTHH CHHTE3a HAHOPAa3MEPHBIX T00ABOK /ISl HEUTpaTU3aIllii SMUCCHH TOKCHY-
HBIX Ta30B U3 ac(aibTOOETOHOB.

10. TexHonmorun HaHOMOAM(DUIIMPOBAHHBIX KOMIIO3UTOB HAa TEPMOIUIACTUYHOM BSIKY-

~ O\ D

LIEM.

11. TexHomoruu cuHTE3a HAHOMOIM(UKATOPA HA OCHOBE TUAPOCHIINKATOB Oapusl.

12. TexHonOrMM HAaHOMOAU(UIMPOBAHHBIX (DYHKIIMOHAJIBHBIX KOMIIO3UTOB Ha OCHOBE
TUAPOCUITUKATOB Oapusl.

13. TexHOJIOTMU HAaHOMOAU(DUIIMPOBAHHBIX KOMIIO3UTOB Ha TEPMOPEAKTUBHOM BSIKY-
HIeM: MCCIIeZIOBAaHNE 3aKOHOMEPHOCTEH CTPYKTYpPHBIX MpeoOpa3oBaHUi Ha MeX(a3HbIX IPaHU-
aX HAHOMOJU(HUIIMPOBAHHBIX KOMIIO3UTOB.

14. TexHoyoruu HaHOMOAM(PHUIMPOBAHHBIX KOMIIO3UTOB HA TEPMOPEAKTUBHOM BSIKY-
IIeM: HAJMOJIEKYJIIPHBIE CTPYKTYpPbI Ha IpaHulle pasfena (a3 KOMIIO3UTOB (hYHKIIMOHAIBEHOTO
Ha3HA4YCHMS.

15. TexHONIOTMU HAHOMOAU(DUIIMPOBAHHBIX KOMIIO3UTOB Ha TEPMOPEAKTUBHOM BSIKY-
IeM: KOMITO3UThI C MOBBIIIEHHBIMU TIOKa3aTeNIIMU OapbepHBIX CBOWCTB.

16. TexHOJIIOTMU HAHOMOAU(DUIIMPOBAHHBIX KOMIIO3UTOB HA TEPMOPEAKTUBHOM BSIKY-
1IeM: KOMITO3HUTHI C TOBBIIIEHHON TPEIUHOCTONKOCTBIO.

17. TexHOIIOTMU HAHOMOAU(DUIIMPOBAHHBIX KOMIIO3UTOB Ha TEPMOPEAKTUBHOM BSIKY-
1IeM: KOMITO3UTHI, CTPYKTYPHUPOBAHHBIE MAarHUTHBIM I1OJIEM.



18. TexHosoruu HAHOMOAM(PHUIMPOBAHHBIX KOMIIO3UTOB Ha TEPMOPEAKTHUBHOM BSIKY-
IeM: KOMITO3UTbI, CTPYKTYPHUPOBAHHBIE JIEKTPOMATrHUTHBIM TOJIEM.

19. TexHosoruu HAHOMOAM(PHUIIMPOBAHHBIX KOMIIO3UTOB HA TEPMOPEAKTUBHOM BSIKY-
IIEM: KOMITO3UThI, CTPYKTYPUPOBAHHBIE AKYCTUUECKUM I1OJIEM.

20. OxcuaHbIe HAHOMOAU(PUKATOPHI IS TUIPOPOOHBIX MTOKPHITHH.

21. TexHosoruu HAHOMOAM(PHUIIMPOBAHHBIX KOMIIO3MUTOB HA TEPMOPEAKTUBHOM BSIKY-
HieM: MoNMUQYHKIIMOHAIBHBIE KOMIIO3UTHI JIJISl IOKPBITUN PA3IMYHOTO Ha3HAYEHUSI.

22. TexHonmoruu rpaJueHTHBIX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB Ha TEPMOPEAK-
TUBHOM BSDKYILIEM: IIEIIOYECTOMKUE AMOKCHCHIIOKCAHOBBIE (DYHKIMOHAJIbHBIE MaTepUalbl s
ru1po(OOHBIX TOKPHITHH.

Komnerenuuu, nposepsieMble oeHOYHbIM cpeacTBom: OK-5, OK-11, OIIK-2, [1K-23

4.1.2 Ilpumepbl BADUAHTOB KOHTPOJIbHBIX PadoT, TECTOB

BAPUAHT KOHTPOJIbHOM PABOTBI
Bapwuanr 1.

1) [IpuBeaute mpumep IMpolecca, MO3BOJSIONIETO MOJIYYUTh HAHOUACTHUIIBI C UCIIOJIB30-
BaHHEM HUCXOJSILEro MOIX0/1a.

2) CkosIbKO HaHOYACTHI[ cocTaBa Au20 MOXKHO HOTYYHTh U3 3 CM° METalia, eciii CyM-
MapHbI BBIXOJ Bcex onepanuit cocrapiuseT 90%? [lnotHocTs 3050Ta paBHa 19,32 r/cm3

3) Kakue MeTosbl MOXKHO MCIOJIB30BATh I MOJy4YEHUSI HAHOIMOPOIIKA OKCHUJA alFOMU-
HusA?

4) JlaliTe ompeneneHue CIeAYIOIUM TepMHUHAM — HAaHOTPYOKa, KBAaHTOBAs TOUYKA, KOM-
IJIEMEHTApHOCTb.

5) OObsAcHUTE, MOYEMYy MEpMaHTraHaT Kajius HepacTBOPUM B O€H30Ji€, HO MOXKET ObITh
pacTBOpEH B HEM B NIPUCYTCTBUU KpayH-3()UPOB.

Komnerenuuu, nposepsieMble oeHOYHbIM cpeacTBom: OK-5, OK-11, OIIK-2, [1K-23

BAPUAHT TECTA

. Uto Takoe HaHo?

. OJlHa MUJIJIMOHHAS

. OJIHAa MUJLTHAPTHAS
. OJIHA JecATras

O O —

. Ucrionp30BaHre HAHOYACTHI] 30JI0TA BIIEPBHIE 3aIIaTEHTOBAN B
. Utamum snoxu [Ipocsemenus

. CoserckoMm Coro3e

CIIA

0 o® N

. Kap6on — a0
. YIJICTIIIACTHK
. TUTACTHK

. INIACTUJINH

O o W

N

. IlepBBIM 3aroBOpHII O HAHO. ..
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. Jleann
. Delinman
. Uybaiic

. 3a cUeT HAHOTEXHOJIOTUH B MPUPOJIC PeaTU3yeTCs
. IIKJT [IBETCHUS TIACTICHOBBIX

. 3¢ ekt 1oToca

. horocunuTe3

. ConneuHas 3Heprus npeodpasyercs B JIEKTPUUECKYIO C IOMOIIBIO
. 6aTapeii IEHTPAIBbHOTO OTOTLICHHS

. COJIHEYHBIH OaTapeit

. COJIHECUHBIX 3a{YHNKOB

. CBeToano/1pl XOpOIIHU TEM, YTO OHU
. Ial0T MHOTO TeIuia

. JIeIIeBbIe

. DKOHOMHYHBIE

. KBanToBas Touka — 3T0...

. 00BEKT Ha €BKIUI0OBOH IIJIOCKOCTH
. TOUKa KUIIEHUS

. HAHOKPHUCTAJIJI TTOJIYIIPOBOTHHUKA

. CkaHupyromuii 30HJ0BbI MUKPOCKOIT HYEH YTOObI
. 3a0UBaTh IBO3AU

. CMOTpETh Ha 3B€3/1bl

. U3y4aTh HAHOMETPOBbIE OOBEKTHI

10. Yto Takoe B OyKBaJIbHOM IEepeBOjie TEPMUH "(popcaliT", UCIOIb3yeMBbIi ISl TTIOCTPO-
eHUs "JTOPOKHBIX KapT"' HAHOTEXHOJIOTUI?

a.
b.
C.

Komnerenuuu, nposepsieMblie onieHoYHbIM cpeacrBom: OK-5, OK-11, OIIK-2, TTK-23

yCKOpEeHue
B3IUISA]1 B Oymy1iee
PETPOCTIEKTUBHBIN aHATH3

Kputepun oueHKH BHINOJHEHUS 321aHUI B TeCTOBOM (popme:

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAllUN

"5" (otmmunHO) - 90-100% mpaBUIIBHBIX OTBETOB;
"4" (xoporo) - 80-89% mpaBUIBLHBIX OTBETOB;
"3" (ynoBnerBoputensHO) - 70-79% mpaBUIIBHBIX OTBETOB,;

"2" (HeYHOBIETBOPUTENBHO) - 69% 1 MeHee MPaBUIIBHBIX OTBETOB.

BO]’[pOCBI MJIA MOATOTOBKH K 3a4€Ty

1. I[aﬁTe ONpCACIICHUA TCPMHHAM: HAHOYACTHUId, HAHOCHUCTCMA, HAHOKOMIIO3UT, HAHO-
HayKa, HAHOTCXHOJIOT'U.

2. KakumM 00pa3omM MOKHO KJIaCCH(PHUIIMPOBATh HAHOPa3MEPHBIE CUCTEMBI?

3. Yto Takoe KBaHTOBBIE HaHOCTPYKTYpHI ¢ pazmepHocThio 0D-, 1D-, 2D-? IlpuBenute
IIPUMEPBHL.

4.

Kaxwe Trier KOMITO3UIIUOHHBIX HAHOMATCPHAJIOB BaM W3BECTHBI?
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5. Kakue nBa OCHOBHBIX TEXHOJIOTMYECKHX ITOAXOJA MCIONB3YETCA I IOJIYy4YCHHS
HaHOPa3MEpHBIX CTPYKTYp? YeM 310 00ycnoBieHO?

6. Kakue MeTonbl cuHTEe3a HaHOMOPOIIKOB MOT'YT ObITh OTHECEHBI K JHCIEePraliiOHHbIM
Mmetonam? Kakue — Kk MeTogaM KOHJEHCAllMOHHBIM?

7. Kakum 00pazoM MOXKHO IMOJIyYUTh HAHOMOPOIIOK, COCTOSIIUI M3 4acTUL] IPUMEPHO
OJIMHAKOBBIX 110 pazMepy?

8. Kakue MeTo bl CHTE3a YIiIepOoAHbIE HAHOTPYOOK BaM U3BECTHBI?

9. Kakum 00pazomM MOKHO HCCIIEIOBATh MEXaHUYECKHE CBOMCTBA HAHOMATEPHUAIOB?

10. ITouemy 11 0OBsCHEHHs OCOOBIX CBOMCTB BEILIECTBA B HAHOPA3MEPHOM COCTOSHUU
MBI BCIIOMHHAEM O CBOMCTBaX MOBEpXHOCTU? YeM MOBEPXHOCTh OTIMYAIOTCS OT 00bema Bellle-
cTBa’?

11. Yro Takoe nmoBepxHOcTHas sHeprusi? Kakue MeToapl OnpenencHus: MOBEPXHOCTHBIX
SHEPruil TBEPIBIX TEJI BaM U3BECTHBI?

12. B kakux ycloBUAX BO3MOXKHA CAMOOPTraHU3alMsl HAHOPA3MEPHBIX CTPYKTYp?

13. KakoBbl 0COOEHHOCTH 30HHOW CTPYKTYpPbl METAJUIOB U IOJIYIPOBOJHUKOB B HaHO-
KPUCTAJJINYECKOM COCTOSTHUU?

14. Kak U3MEHAIOTCS MarHUTHBIE CBOWMCTBA BEILECTBA IIPU IIEPEXOJI€ B HAHOPA3MEPHOE
coctrosaue? [louemy?

15. Uro Takoe HaHORJIEKTpPOHMKa U HaHO(oTOHMKA? Kakumu BHIATCS IMEPCIEKTUBBI
JATbHEHIIIETO Pa3BUTHSI TAHHBIX 00JIacTel 3HAHUS?

16. KakoBbl BO3MOKHOCTH HCIOJIb30BaHUSI HAHOYACTHUL] B KaTAJIMTUYECKUX Ipoueccax’?
[TpuBenyTe KOHKPETHBIE IPUMEPBI.

17. B xakux o0J1acTsIX MEAULIMHBI HAHOTEXHOJIOTUH YK€ UCIIOJIb3YIOTCS UJIM MOT'YT OBITh
UCTIONB30BaHbl B Oynymem? Kakum 00pa3oM Ha OCHOBE HAHOTEXHOJIOTHH YITYYIIAIOT XHPYPTH-
YECKU UHCTPYMEHTApHii?

18. MoHO 1M MCHOJIb30BaTh HAHOTEXHOJOTUHU IIPHU CO3/IaHUU TOIUIMBHBIX 3JIEMEHTOB?
ITpuBenuTEe KOHKPETHBIE IPUMEPBI.

19. Kakue 061acTi NpakTUYECKOTrO MPUMEHEHUS YIJIEPOJHBIX HAaHOTPYOOK BaM M3BECT-
HBbI?

20. OcHOBHBIE KJIacChl HAHOPA3MEPHBIX CUCTEM (IIEPEUNCITUTH, 0XapaKTEPU30BaTh)

21. HanoTtpyOku 1 ux cBoiicTBa. Mcnonb3oBanue HaHOTPYOOK B KauyecTBE 3JEMEHTHOM
0a3bl MUKPORJIEKTPOHUKH.

22. Yranepoansle HAaHOCTPYKTYpbl. DyinepeH. McTopus OTKpBITHS, CTPYKTYpa, BO3MOXK-
HOCTH MOJIU(DHUITMPOBAHHUS, 00IACTH IPUMEHECHHS.

23. IlopomkoBbie HaHoMmaTepuaibl. OCHOBHBIE METOBI IOJYYEHUS U HAIpPaBICHHUS
MPAKTUYECKOTO UCIOJIb30BaHUS.

24. HanocTpyKTypupoBaHHbIe MaTepuasbl. OCHOBHBIE METO/bI MOIYYEHHs U HaIlpaBlle-
HUS IPAKTHUYECKOTO MCIOIb30BAHUS.

25. KBaHTOBBIE TOUKH.

26. HaHoa1ekTpoHMKa KaK OJHO U3 HalpaBJeHUI IPUMEHEHUS] HAHOTEXHOJIOTUH.

27. Ponb HAaHOTEXHOJIOTHH B pa3BUTHU (POTOHHUKH.

28. Hanoxomno3uTHble MaTepuainsl. Kinaccudukaus HAaHOKOMIIO3UTOB (110 XUMHYECKON
IpUPOIe MAaTPUIIBL, 10 GOpPME U XapaKTepy HAMOIHUTENCH N3 HAHOYACTHIL U JP.).

29. Hanokommosutbl. OOImMe METONbI TMOJTYyYEeHUS HAHOKOMIIO3MTOB, BO3MOXXHOCTH
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

30. HanorexHonorusi. OCHOBHBIE TEXHOJIOTMYECKNE MPUHIIMIIBL: «CBEPXY—BHU3» U «CHU-
3y—BBepX». MexaHu3Mbl CaMOOPraHU3aLUH.

31. ®usnyeckue METOJbl CHHTE3a HAHOMOPOIIKOB (METOJ JIEKTPOB3phIBA, MEXaHUYE-
CKO€ M YJIbTPa3BYKOBOE JUCIIEPIUPOBAHUE).

32. XMHUY€CKUE METO/Ibl CHHTE3a HAHOIIOPOIIIKOB.

33. Meronbl NONy4eHUsI CTPYKTYPUPOBAaHHBIX HaHOMAaTEpUAIOB. XUMHUYECKOE OCaXK/e-
HUE U3 Ta30BOH ¢a3bl, pU3NUECcKOe OCaXACHHUE U3 ra30Boi (asbl.
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34. TIneHoYHBIC TEXHOJOTUU TOJYUYCHHsS] HAHOMATEPHAIOB (XMMHYECKOE OCAXKIICHHUE U3
razoBoii ¢a3el (CVD), dpusuueckoe ocaxkaenue u3 razoBoir ¢asel (PVD), snekpoocaxnenue,
MOHHO- JTy4eBasi SIIUTAKCHS, 30JIb-T€JIb OCAXKICHUE).

35. OcoOble cBOMCTBA BElIeCTBA B HAHOMETPOBOM JIMAINa30HE pa3MepoB. PazmepHbie 3¢-
¢dexThl B HaHOCUCTeMax. [IpuYrHbI NX BOZHUKHOBEHUSI.

36. TepmonuHamuka moBepxHocTd. TepmoanHamuueckue (GpyHKIuH moBepxHoctu. Ilo-
BEPXHOCTHAsI SHEPTUs U MOBEPXHOCTHOE HATSHKEHUE.

37. OcHOBBI (PU3NYECKON XMMHUU HAHOCHUCTEM; YPABHEHUS M XapAKTEPUCTUKU YCIOBHM
TEPMOJMHAMHYECKON CTAOUIBLHOCTH MeXK(a3HbIX TpaHHI] B HAHOCHCTEMaX; OCOOCHHOCTH IO-
BEPXHOCTHBIX [IPOLIECCOB B HAHOCTPYKTYpax.

38. CtpyKTypHbIE ITepexo/ibl B HAaHOMaTepuaiax. TepMoauHaMuueckoe 00bsICHEHUE BO3-
MOYKHOCTH CTaOMJIM3allMi HEPaBHOBECHBIX CTPYKTYp Ul BEIIECTB B HAaHOPa3MEPHOM COCTOS-
HUU.

39. IIpobnemMbl yCTOWYMBOCTA HAHOYACTHIL; (PaKTOPBI, 00YCIIaBIMBAIOIINE CTAOMIEHOCTD.
Crioco0bl CTaOMIIM3AIMKA HAHOYACTHII

Komnerenuun, mposepsiembie onieHoYHbIM cpeacTBom: OK-5, OK-11, OIIK-2, ITK-23

Kpurepun oueHKH NPOMeKYTOYHOM aTTecTannm (3ayera):

1. O1eHKa «3a4TEHOY MPEATNOJIaraer:

- Xopoliiee 3HaHNE OCHOBHBIX TEPMUHOB U MOHATHI Kypca;

- Xopoliiee 3HaHKE U BJIaJIEHUE METOAAMU U CPEJICTBAMU PELICHUS 3a1a4;

— [TocnenoBarenbHOE U3TI0KEHUE MaTepHalia Kypea;

— YMenue popMynupoBaTh HEKOTOPbIe 000OIIEHUS IO TEME BOIIPOCOB;

— JlocTaTouHO MOJIHBIE OTBETHI HA BOMPOCHI IPU CAaue IK3aMEHa;

— YMeHue ucnonbp3oBaTh PyHAaMEHTAIbHBIE MOHITHS U3 0a30BbIX €CTECTBEHHOHA-
YUHBIX B 001IeTTpO()eCCHOHANBHBIX TUCIHUIUIMH PU OTBETE Ha K3aMEHE.

2. OLeHKa «He 3a4TeHO» MPe/oaraer:

- HeynosnersopurenbHOe 3HAHHE OCHOBHBIX TEPMHUHOB U IMOHATUI KypcCa;

- OTtcyTcTBUE JIOTUKH U NTOCIIE0BATEIBHOCTU B U3JIOKEHUU MaTepuana Kypca;

- Heymenune popmynrpoBaTh OTAeNbHbIE BHIBOABI M 0000IIEHNS IO TEME BOIPOCOB

S. IlepeyeHb OCHOBHOH M JOMOJHHMTEJILHOH y4eOHOH JHMTEPATypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHasi TUTEpaTypa:

1. I'yce, A.l1. HanomaTepuaibl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTUU [DJIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnekTpoH. gaH. — Mocka: ®uszmaraut, 2009. — 416 c. — Pexum
nocryma: https://e.lanbook.com/book/2173.

2. T'ogeiMuyk, A.FO. Dkomnorus HaHoMatepualioB [Tekct]: yaueOHOE ocoOme ISt CTY/ICH-
TOB BY30B, 0Oy4arolmuxcs 1o HampasieHuto noarotoBku 152200 "Hanoumnxenepus" / A. IO.
logemmuyk, I'. T'. CaBenbeB, A. Il. 3pikoBa; mox pen. JI. H. IlatpuxeeBa, A. A. PeBunoii. -
Mocksa: BUHOM. JlaGopatopus 3Hanwuii, 2017. - 272 c.

JInst ocBOGHMS TUCIUTTIMHBI MHBAJIMIAMH U JIUIIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710-
POBBSI IMEIOTCS M3/IaHUSI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTeMaXx «/Ianby u
«FOpaiim.

5.2 JlonosiHUTE/IbHAS JIUTEPATYpa:
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https://e.lanbook.com/book/2173

1. Penkonkos, [[. 1. Hanomarepuansl: yueOHOe mocoOue [DIeKTpoHHBINA pecypc]: yueo.
noco6ue / JI. U. Peokonkos, B. B. JIésuna, 3. JI. JI3umsurypu. - 5-e uza. - Mocksa: Jlaboparo-
pust 3Hanuii, 2017. - 368 c. - https://e.lanbook.com/book/94117.

2. Hanomarepuaibl: CBOMCTBA U MEPCIEKTUBHBIC MPUIIOKEHUS [ DIEKTPOHHBIN pecypc] /
oTB. pen. A. b. SpocmaBueB. - MockBa: Hayuneii wmup, 2014. - 455 c. -
http://biblioclub.ru/index.php?page=book_red&id=468346&sr=1.

3. [Tyn, Yapns3s I1. Hanorexunonoruu [Tekct]: yue6HOE mocodue mist ctynentos / Y. [Tyn-
M., @. OyaHc; nep. ¢ anri. nox ped. 0. U. T'onosuna. - U3n. 4-e, ucnp. u non. - M.: TexHo-
chepa, 2009. - 335 c.: wi. - (Mup MarepuaioB U TEXHOJOTUM). - bubnuorp. B KOHIIE TJaB. -
ISBN 0471079359. - ISBN 9785948362014

5.3 Ilepuoguyeckue U3TaHUA:

1. XKypnan ¢puznyeckoit Xumun
2. Kypnan «llepcrieKTUBHBIE MaTEpUATIBI»
3. Kypnuan «KoopauHaIIMOHHAS XUMUSDY

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKALMOHHOH ceTtn «HHTep-
HeT», B TOM 4HcJie COBpeMeHHbIe NMpodeccuoHaIbHble §a3bl JaHHBIX U HH(OPMAIIHOHHBIE
CIpaBOYHbIE CHCTEMbI, HE00X0AMMbIe JJIs1 OCBOCHHS JMCIUIIIMHbI (MOXYJIsT)

1. CnpaBouno-npaBoBas cuctema «Koncynbrant [Tmrocy (http://www.consultant.ru)

2. Tlopran oTkphITHIX JaHHBIX Poccuiickoi denepanuu https://data.gov.ru

3. baza oOTkpHITBIX ngaHHBIX MUHHCTEpCTBA TpyAa W CONHAIBHOW 3amuThl PO
https://rosmintrud.ru/opendata

4. baza  pmamneix  HayuHoit ~ onekrtponnsri  OubOmmorexku — eLIBRARY.RU
https://elibrary.ru/

5. baza mansapIx Beepoccuiickoro MHCTUTYTa HAYYHOM M TEXHHUYECKOH HH(MOpMAaINH
(BUHUTU) PAH http://www?2.viniti.ru/

6. ba3pl qaHHBIX B chpepe MHTEIIIEKTYaIbHON COOCTBEHHOCTH, BKITFOYAs ITATEHTHBIE Oa-
3bI JaHHBIX WWW.Iusnano.com

7. bBa3pl JaHHBIX U aHATUTHYECKUE MyOJIMKalMK «Y HUBEpCUTETCKasi HH(OpMallMOHHAs
cuctema POCCHSI» https://uisrussia.msu.ru/

8. OrtkpsiTas 6a3a pOCCUIICKHX rOCYIapCTBEHHBIX cTaHmapToB: http://standartgost.ru/

7. MeToauyeckue yKazaHusi JJs 00y4arOLIUXCs M0 OCBOEHUI0 TUCHUILTHHBI

[To xypcy mpenycMOTpeHO pOBeeHIE TEKIIMOHHBIX 3aHATHI U 1a00paTOPHBIX PadoT.

Jlexuust — opMa opraHuzanuu y4eOHOTO Tpoliecca, HampaBiIeHHas Ha (HOPMUPOBAHHE
OPUEHTUPOBOYHON OCHOBBI JJISl MOCIEAYIONIEr0 YCBOCHHS ydYallUMHCS Y4eOHOTro Marepuana.
['maBHOE Ha3HAYCHUE JICKIIHH - 00CCIIEYHTh TEOPETUICCKYIO OCHOBY OOYUCHHS, Pa3BUTh HHTEPEC
K Y4eOHO J1eATeTbHOCTH U KOHKPETHON y4eOHON AUCIHUILTHHE, CPOPMHUPOBATH y 00YJIArOIIUXCS
OPUEHTHUPHI JIUII CAMOCTOSTEIIEHON padOTHl HaJ KypcoM. JlesITeTbHOCTh CTY/ICHTOB: 00s3aTelhb-
HOE€ TIOCEIIEHHUE JICKIUH, KellaTelbHa MpeIBapuTelbHas TOrOTOBKA K JIEKIIUU 0 y4eOHOH -
TEPATYPEC, AKTUBHAA pa60Ta Ha JICKOUKW: BHUMATCJIbHO CIylIaTh, OCMBICIIMBATD, nepepa6aTLIBaTL
MaTepuai, KpaTko 3aliChiBaTh (KOHCIIEKTUPOBATh), OBITh TOTOBBIMU OTBEYATh HA BOMPOCHI JICK-
TOpa, y4aCTBOBATh B JIUCKYCCHH, 33]]aBaTh BOTIPOCHI, €CJIM OHU BO3HUKAIOT 1O XOY JICKITUH, BBI-
CKa3bIBaTh CBOIO TOYKY 3PEHHUSI.

JlaGoparopHble 3aHATHS - opMa OpPTaHU3ANNH OO0YUICHHS, HHTETPUPYIOMIAs TCOPETHKO-
METOIOJIOTUYECKUE 3HAHHS, MTPAKTHUYECKHE YMEHUS U HaBBIKU CTYACHTOB B €IMHOM IIPOIIECCE
yueOHO-UCCIIeIOBATENIbCKOTO XapakTepa. Ha 3THX 3aHATHSAX CTYIEHTHI OCBAaMBAIOT KOHKPETHBIC
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http://biblioclub.ru/index.php?page=book_red&id=468346&sr=1
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https://uisrussia.msu.ru/
http://standartgost.ru/

METO/Ibl U3YUEHHUS NUCUUIUIMHBI, 00y4aloTCsl SKCIIEPUMEHTAIBHBIM CIIOCO0aM aHaIn3a, YMEHHUIO
paboTath ¢ mpudopamMu U COBPEMEHHBIM 000PYIOBAHUEM.

Dransl BHIIOIHEHUS JIa0OpaTOPHON padOTHI:

1) mOATOTOBUTENBHEIH 3Tal (CaMOCTOsATENbHASI pad0Ta CTYACHTOB);

2) noay4yeHue A0Mycka K BBIIOJIHEHHUIO SKCIIEPUMEHTAIbHON YacTH JabopaTopHoit pabo-
ThI (KOHTaKTHas paboTa ¢ mpernoaaBaTeeM K10l MaJIOi rPyIIb);

3) BBIMIOJIHEHUE SKCIIEPUMEHTAILHON YacTu J1abOpaToOpHON pabOThI MO KOHTPOJIEM IIpe-
110/1aBaTes;

4) aHanM3 MOJIYUYEHHBIX PE3yNIbTaTOB, (POPMYIHPOBKA BHIBOJA U MOJAIOTOBKA K 3aIHTE
1ab0paToOpHOI PabOTHI (MOXKET BBIMOIHITHCS KaK CAMOCTOSTEIbHASI padoTa CTyIeHTa JI0Ma, HIIN
MOJI KOHTPOJIEM IIpernojaBaTesisi B TEUCHUE BPEMEHH, BBIACIECHHOTO Ha Ja0opaTOpHbIE pabOThI
WIH B X0JI¢ THOW KOHTAKTHOU PabOTHI C MPErno/1aBaTesieM);

5) 3amuTa 1abopaTopHOi pabOThI (KOHTAKTHAS paboTa ¢ MpernoaaBaTesieM).

[Tocne BBIMOHEHUS BCEX 3TUX ATAINOB JIabopaTopHas paboTa CUUTAETCS BHIITOJTHEHHOM.

Otuetsl 1O Na6OpaTOpHON paboTe AOIKHBI COJIEP>KaTh: HAMMEHOBAHHUE U II€JIb BBIOJI-
HEeHHs J1a00paTOpHOIl paboThI, ONMMCAaHNE TEXHUYECKUX JaHHBIX MPHOOPOB, KOTOPHIE TIOMOTAN
BBITMIOJHATH pa0boTy (YKa3bIBalOTCS HAUMEHOBAHUE MPUOOPOB M MX THUIIBL, IPEENbl KA, [[eHa
OJTHOTO JIENICHUs), CTPYKTYPHAsl WM NMPUHLIUIHAJIbHAS CXeMa YCTaHOBKH, MCIIOJIB3YEMOH B pa-
6ote, xoa pabOThI, TaONHIIBI C pe3ylbTaTaMu HMCCIEIOBAaHUM, pacueThl (MPU HEOOXOIUMOCTH),
rpaduku (mpu He0OXOAUMOCTH ), BEIBOBI.

Baxkneiiimum 3Tanom Kypca SBISETCS caMOCTOsiTeNnbHast paborta. Llenpio camocTosTenb-
HOW paboThl CTyIEHTa SIBISETCS OBJaJeHHe (YyHIAMEHTAIbHBIMH 3HAHUSAMH, MPO(ECCHOHATb-
HBIMM YMEHUSMH U HaBBIKAMU O MPOMUIIIO HAMpPaBICHHsS MOATOTOBKH, OIBITOM TBOPYECKOH,
HCCIIEIOBATEIIbCKON IEATENIEHOCTH, Pa3BUTHE CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH M OpTaHU-
30BaHHOCTH, TBOPYECKOTO TMOJAXOAAa K PELICHUI0 MpobiieM ydyeOHOro u mnpodeccrnoHalbHOTO
YPOBHEM.

[Ipu opranuzanuu BHEayIUTOPHOM CaMOCTOATEIbHOW PabOThl MCIOJB30BaHBI CIEAYIO-
mue (HOpMBL: TPOpabOTKa yuyeOHOTO (TEOPETUYECKOT0) MaTepraa, MOAr0TOBKa OTYETOB K J1a00-
paTopHbBIM paboTaMm.

Pabota ¢ xoncnektom sekiuid. CTyIeHTy HEOOXOUMO MPOCMATPUBATh KOHCIIEKT Cpa3y
noclie 3aHATUH, OTMEYaTh MaTepHrall KOHCIEKTa JISKIHA, KOTOPBIM BBI3BIBAET 3aTPYAHEHUS IS
noHnMaHwus. [lombITaTbes HANTH OTBETHI Ha 3aTPyIHUTEIBHBIE BOIPOCHI, HCIOIB3YSI PEKOMEH-
JyeMyro nuTepaTypy. Eciu caMocTosATeNIbHO HE YAaJI0Ch pa30o0paThCsi B MaTepuale, chopMyiu-
pPOBaTh BOIMPOCHI M OOPATHTCS 3a TIOMOIIBIO K TPETIOAAaBATENI0 HA KOHCYJIbTAIIMN WK OJroKaii-
mIei Jekuuu. PerynsipHo OTBOIUTH BpeMs JUIsl TIOBTOPEHUS IPOMIEHHOTO MaTepuaa, IpoBepsTh
CBOM 3HaHUSI, YMEHUS ¥ HaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

Pabora ¢ yuebHoil 1 Hay4yHO#l tuTeparypoil. Ilpuctynas k paboTe Hax KHUTOM, ciexyer
CHayajga O3HAKOMHUTBCS C MaTe€pHalioM B IIEJIOM: OTJIaBJIEHHWEM, aHHOTAIlMeH, BBEACHUEM M 3a-
KJIIOYEHUEM ITyTeM O€rJIoro YTeHHS-POCMOTpa, HE Jenas HUKaKUX 3amuceid. DTOT MpOCMOTp
MIO3BOJIUT TIOYYUTh MPEJICTaBlIeHHEe 000 BCEM MaTepHase, KOTOPhIii He0OX0IuMO yCBOUTS. [1o-
CJIe ATOTO CIIeAYeT NMEePEXOIUTh K BHUMATEIIbHOMY UYTEHHIO - IITYIMPOBAHUIO MaTepHaa 1o ria-
BaM, paszzaenam, naparpadam. M3ydas kHUTY, Halo oOpamarh BHUMaHUE HA CXEMBbI, TAOJHIIBI,
KapThl, pUCYHKH: pacCMaTpUBATh UX, 00 TyMbIBaTh, aHAIU3UPOBATh, YCTAHABINBATH CBS3b C TEK-
cTOM. DTO MOMOXeT 3(h(heKTHBHEE TIOHATh U YCBOUTH M3ydaeMblil MaTtepuai. UnTas KHUTY, cie-
IyeT JIeNaTh BBIMHUCKH, 3aPHCOBKH, COCTABIATh CXEMBbI, TE3UCHI, BBIMUCHIBATh MUMPHI, IUTATHI,
BECTH KOHCIICKTHI.

Wudopmanus o JUIMTENBHOCTH PabOTHI, OTBOAMMON Ha CaMOCTOSITENbHYIO paboTy IO
KaKIOMY pazJiely Ipe/cTaBieHa B TabIuIe.
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HanmenoBanue
pazgena

Conepxanue paszzena (Tembl) JUisi CAaMOCTO-
ATEITLHON PaOOTHI

CamMocTosTenpHas
pabora, 4

3

4

OCHOBBI HAQHOTEXHOJIO-
TH

HanooOwekTel. Kputepunm omnpeneneHus
HAaHOMATEPHAJIOB: KPUTUYECKUU pasMep u
(dbyHKIIMOHANTbHBIE CBOMcTBa. KBaHTOBBIE
Toukr. OCHOBHBIC THIBI HaHOPA3MEPHBIX
CUCTeM.  YTJEpOAHbIE  HAHOCTPYKTYpPHI
(pymnepensr u HaHOTpyOkm). Heyrmepon-
Hble HAHOCTPYKTYypbl. HaHOKOMIO3UTHI U
HaHOKUAKOCTH. CTENeHb WHTErpalud |
MIEePCIIEKTHUBBI HAHOTEXHOJIOTHI.

10

OcoOeHHOCTH CTPOCHUS
U CBOWCTB HAHOMATEPH-
aJloB

— XMMHUYECKHE CBOMCTBA HAHOMATECPHAJIOB,
BJIIMSIHUE Pa3MEPHBIX SPPEKTOB HA HX aK-
TUBHOCTH B IPOHCCCAX OKHUCICHUA, KaTallu-
THYECKHX TMPOIECCcaX, CaMOBO3TOpPaHUE U
nupodOpHOCTh  HAHOCped;,  (U3HYECKHE
CBOMCTBAa HAHOOOBEKTOB, BIHMSHHE pa3Mep-
HOro (hakTopa Ha CBOWCTBa BellecTB (mapa-
METPbl KPUCTAUIMYECKOW PEIICTKH, TEIIO-
eMKOCTh, Temmepatypy Jlebas), smekTpo-
MIPOBOJHOCTh ¥ MarHUTHBIC CBOMCTBA HAHO-
MaTepHAJIOB.

10

[Tonmyyenue HaHOMaTe-
puanos

[Tonsatue 06 oOpa3oBanuu 3apoxsimieid. Me-
XaHU3Mbl TOMOT€HHOTO W TI€TEPOre€HHOIO
3apo/ibleo0pa3oBaHusl. dopmMHpOBaHUE
KJIAaCTEPOB M HaHoyacTull. PopMupoBaHHE
CJIIOKHBIX HaHOCTPYKTYp. llonstue o camo-
opranusanuu. CamoopraHusainusi HaHOpas-
MEPHBIX YIOPSAJOYEHHBIX CTPYKTYp. Poib
tTemriepaTypHoro (axropa. Tumsl ymopsmao-
YEHHBIX CTPYKTYp U UX mnapamerpbl. Ousu-
KO-MaTeMaTU4eCKHe MOJIEIT HAaHOOOBEKTOB.

MeTob1 UcCIeTOBaHUS
HaHOMAaTepHaJioB

30HI0BBIE METOABl MUKPOCKOIHMH M CIIEK-
TPOCKOIUU: aTOMHO-CUJIOBas, CKaHUPYIO-
1asi TyHHEJIbHAsi, MarHUTHO-CUJIOBAs U JIp.
Ckanupyromas 3JeKTpOHHasE MUKPOCKOIIHSL.
IIpocBeunBaromas 3JI€KTPOHHAsE MHUKPOCKO-
Ius, B TOM 4YHCJIE BBICOKOTO pa3peleHus.
JIromuHecHeHTHas MHUKpockonus. Judpak-
LIMOHHbIE METOAbl (PEHTT€HOBCKUE, DJIEK-
TPOHHBIE, HEHUTPOHHbIE). PeHTreHoBcKas
cnektpockonusi (XAS, EXAFS wu gp.).
ONeKTpOHHasl CHEKTpOocKonusa. MaruuTHo-
pE30HaHCHBIE METO/bl. TeparepuoBas Clek-
Tpockonus. Macc-cnektpomerpus. Henn-
HEHHO-ONTHYECKUE METObl, B TOM YHCIIE
paMaHOBCKasi CHEKTPOCKOMUSI.

[IpumeHeHne HaHOMaTe-
puanoB /i obecrede-
HUsl 6€30MaCHOCTH

[IpuoputeTHble HamNpaBICEHUS W KpUTUYE-
ckue TexHosorun P®. DxoHomuueckue ac-
IIEKThI BHEIPEHUSI HAHOTEXHOJIOTHH.

9,8

Bcero

43,8
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B ocBoeHWU MUCHUTUIMHBI WHBATUAAMU U JUIIAMH C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONTUM MHIUBUYaTU3alMH O0OYUCHUS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0yJYaroIUMCS HHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIIO0Jb3YEMBIX IIPHA OCYLHIECCTBJICHUH

00pa30BaTEJILHOTO MpoLecca Mo JUCHUIInHe (MOTYJII0)

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

Hcnonp30BaHue 3JIEKTPOHHBIX MTPE3EHTALMN

8.2 IlepevyeHb HEOOXOAMMOTO JHIIEH3HOHHOTO IPOTPAMMHOI0 00eceYeHHsI

Microsoft Office Professional Plus

Microsoft Windows

9. MaTepI/IaJ]bHO-TeXHI/I‘leCKaﬂ 6333, HeoOXoauMast AJas OCYHIECCTBJICHUSA 06p330Ba-
TECJABHOI'O IIpoumecca mo IMCHUILINHE

HaunmenoBaunue
pazzaena

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICYCHHST TUCITUTUIUHEI 110
BBIMIOJTHEHUIO CAMOCTOSTEIbHOU pabOThI

2

3

.HGKI_[I/IOHHBIG 3aHA-
TUA

VY4yebHas ayauTopus Ui MPOBEICHUS 3aHATHHA JIEKIIMOHHOTO TH-
ra, OCHAIICHHAs: KOMILJIEKTOM y4eOHON MeOenH, TO0CKOW-I3KpaHOM
YHUBEPCAJIbHOM, MOABECHBIM MPOEKTOPOM, HOYTOYKOM, MEJIOBOIi
JIOCKOW M COOTBETCTBYIOIIMM IPOrPaMMHBIM OOECIeueHUeM st
JeMOHCTpanuu npeseHranuil. (aya. 126c¢, r. Kpacuonap, yin. Cras-
ponosibekasi, 149)

JIaGopartopHsle 3a-
HATHS

VYyeOHnast 1abopaTopusi XUMHUYECKON TEXHOJIOTHMH U MaTepuajIoBe-
JIEHUs, YKOMIUIEKTOBaHHAs KOMIUIEKTOM ydeOHON mebenu, Joc-
KOH-DKpPaHOM YHHMBEpCAIbHOW, CPEICTBAMHU OKa3aHUS MEPBOMl Me-
TUIIMTHCKOW TIOMOIIIM W CPEACTBAMH TIOXKApHOH 0O€30MacHOCTH,
CHEIMATN3UPOBAHHBIM JTA00PATOPHBIM OOOPYJOBAaHHUEM H KOM-
mekTamMu peaktuBoB (ayd. 435c¢, r. KpacHonap, yi. CtaBpomnosb-
ckas, 149).

I'pynnoBele (MHAM-
BUJIyaJIbHbIE) KOH-
CyJIbTallH

VYyeOHasi ayauTopusi AJii NMPOBEACHUS TPYIIOBBIX U HHAWBUIY-
QJIbHBIX KOHCYJIbTAIMH, OCHAIIIEHHAs KOMIUIEKTOM yueOHOM mele-
JIM, JTOCKOW-PKPaHOM YHUBEpCAJIbHOM, MEPEHOCHBIM MPOEKTOPOM,
HOYTOYKOM M COOTBETCTBYIOIIUM IPOTPaMMHBIM O0ecreueHUueM
JUTsl AeMOHCTpanuu npeseHTaruii (ayn. 435c, r. Kpacnomap, yoi.
CraBpononbckas, 149).

VYyeOHast ayauTopusl AJis MPOBEACHUS TPYIIOBBIX U HHAWBUIY-
QJIbHBIX KOHCYJIbTAIIM, OCHAIIIEHHAs KOMIUIEKTOM yueOHOM mele-
JM, JIOCKOM-3KpaHOM YHUBEPCAJIbHOM, IMOJABECHBIM IPOEKTOPOM,
HOYTOYKOM, MENOBOM JOCKOM M COOTBETCTBYIOIIMM IpPOTpaMM-
HBIM 00ECTICUeHHEM JIsl IEMOHCTpPAIMK TIpe3eHTanui. (aya. 126c¢,
r. KpacHonap, yn. CraBpomnosnbckas, 149)

Texkynmi KOHTpOJIb,

YyeOHasi ayaAuTOpHsi Uil TPOBEJACHHS TEKYIIEro KOHTPOJISI U Mpo-
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IIPOMEXYTOYHas aT-
TecTalus

MEXYTOYHOI aTTecTaluu, OCHAIIEHHAs KOMIUIEKTOM Y4eOHOH Me-
0enn, ITOCKOW-IKpaHOM YHHUBEPCAIbHOW, TMEPEHOCHBIM IPOEKTO-
pOM, HOYTOYKOM M COOTBETCTBYIOLIMM IPOTPaMMHBIM oOecriede-
HUEM JUTsl IEMOHCTpAaIuu npe3eHTanui (aya. 435¢, r. KpacHonap,
yi1. CraBpornonbckas, 149).

VYyeOHasi ayaAuTOpHs Ui IPOBEACHHS TEKYIIEro KOHTPOJIS U Mpo-
MEXYTOYHOU aTTeCTallly, OCHAIICHHAS KOMIUIEKTOM y4eOHOW Me-
0enu, TOCKOW-PKPaHOM YHUBEPCAIbHOMU, MOABECHBIM IIPOESKTOPOM,
HOYTOYKOM, MEJOBOH JOCKOH M COOTBETCTBYIOIIMM IIPOTPAMM-
HBIM 00ECIICYCHHEM JIsl IEMOHCTpPAIMK TTpe3eHTanui. (aya. 126¢,
r. Kpacnonap, yn. CraBponosnbckas, 149)

CamocrosiTenbHas
pabora

[Tomenienune 1 caMOCTOSATENbHONW pabOThl CTYI€HTOB, OCHALICH-
HOE KOMIUIEKTOM Y4eOHON MeOenH, KOMIBIOTEPHONH TEXHUKOHU ¢
BO3MOKHOCTBIO MOJKIIOUEHUs K ceTH «HTepHeT» u obecnedeH-
HOE JIOCTYIIOM B AIIEKTPOHHYIO UH(POPMALMOHHO-
oOpazoBarenbHyl0 cpeny yHuBepcurera. (aya. 40lc, 43lc, r.
Kpacnonap, yn. CraBpononsckas, 149)
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