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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 Heanb aucouniunbl. "dusrka HaHOMaTepuaaoB" :

- (opmupoBaHHEe KOMILUIEKCa 0a30BbIX 3HAHUA M YMEHH, TTO3BOJISIOMNX OPUEHTHPOBATh-
Cs B TEPMHUHOJIOTMU U HAIMPABJICHUSX HAHOTEXHOJIOTMM KaK COBOKYIHOCTH TEXHOJOTUYECKUX
METO/IOB, TPUMEHSAECMBIX I HW3YYCHHS, TNPOSKTHPOBAHMS M IPOM3BOACTBA MaTEPHAIIOB,
YCTPOMCTB U CUCTEM, BKJIIOYAs I[€JICHANIPABICHHBIM KOHTPOJb U YIPABICHUE CTPOCHUEM, XUMHU-
YEeCKMM COCTABOM M B3aHMMOJEHCTBUEM COCTABJISIOIIMX MX OTIAEIBHBIX 3JEMEHTOB HaHOIWAaIa-
30HA.

1.2 Mecto nucuumiadibl B cTpykType OOIL: Juctiunnuna «du3nka HaHOMAaTepUaaIoB»
OTHOCHTCSI K JUCHUIUIMHAM 00s3aTeNbHOM yacTu (4acTu, (GOpMUpPYyeMOil ydacTHUKaMH 00pa30-
BaTenbHBIX oTHOIIeHUH) Oitoka b1 (b1.B./1B.02.02), mociie u3y4eHust OCHOB TEOPETHUECKOM (ui-
3UKH U SIBISIETCS KYPCOM TI0 BEIOOPY CTYJCHTOB.

1.3 IncuunjimHa HanpaBJieHa Ha (OpMHUPOBaHNe cjeaylomux komnerennuii: YK-1,
[K-2:

- YK-1. CnocobeH ocymecTBISATh MOUCK, KPUTHUECKUN aHAIU3 M CUHTE3 MH(popmanuu,
MPUMEHSATh CUCTEMHBIM MOAXOJ /IS PEUICHUs MOCTABIEHHBIX 3a7a4, WHIUKATOPaMHU JTOCTHOKE-
HUSL KOTOPOU SIBIISIETCS:

e VK-1.1 JlemoHCTpUpYET 3HaHHE OCOOEHHOCTEM CUCTEMHOTO U KPUTUYECKOTO MBILILIE-
HUS U TOTOBHOCTH K HEMY.

- IIK-2. Cnoco0OeH OCyIIECTBIATh NEAATOTHYECKYI0 AESITEIbHOCTh MO MPOGUIbHBIM
npeaMeTaM (JUCIHUILTHHAM, MOIYJISIM) B paMKax IMPOTrpaMM OCHOBHOTO OOIIETO U CPeIHEro 00-
1Iero 00pa3oBaHusl; MHINKATOPAMU JTOCTHKEHUSI KOTOPOU SBIISETCS:

e [IK-2.5 IlpumMeHnsieT MaTeMaTUUECKUH SA3bIK KaK YHUBEPCAIBHOE CPEJCTBO MOCTPOCHUS
MOJIEIIU SIBJICHUH, TIPOLIECCOB, JAJI PEUICHUS MPAKTHYECKUX M IKCIIEPUMEHTAIBHBIX 3a/1a4, IMITH-
pUYECKOIN IPOBEPKH HAYUHBIX TEOPUA.

1.4 TlepeyeHb NIaHUPYEMbIX pe3yJabTaTOB 00y4yeHusi. B pe3ynbrare uzyueHus AUCIH-
TUTHHBI CTYACHT JOJIKEeH

- 3HATh:

® COBPEMEHHBIE MPEACTABICHUS O MPHUPOIEC OCHOBHBIX (PM3MUYECKUX SIBICHUU, O IPUUH-
Hax MX BO3HUKHOBEHHUS U B3aUMOCBS3H;

® OCHOBHBIC TOHATHS W TEOPUH, OMUCHIBAIOIINE COCTOSHUE (U3HYECKUX OOBEKTOB U
MPOTEKAoIIMe B HUX (PU3MUECKUE TPOLIECCHI;

e MaTeMaTHYeCKHe METOJbI, O3BOJIAIONINE aJeKBATHO OMUCATh U OOBSCHUTH MPOTEKa-
HUE JH000ro KOHKPETHOTO (PU3MUECKOro mpoliecca Wil sIBICHUS;

yMeTh:

® PUMEHATHh PU3NUYECCKUE 3aKOHBI JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;

® BBICNUTH IJIABHOE COJIEpP’KaHUE HCCIEyeMOro (PU3WYECKOro SIBJICHHUSI M BHIOpaTh
aJIeKBaTHYI0 (DPU3MUECKYIO MOJENIb €r0 OMHMCAHHUS, MO3BOJSIOUIYI0 PACCUUTATh aJIeKBaTHBIE Xa-
PaKTEPUCTUKH;

®  HCTOJIb30BaTh 3HAHUS (PyHIaMEHTATBHBIX OCHOB  METOJIOB TEOPETUUECKON (DU3UKH B
OCBOEHHUH YK€ UMEIOIIMXCSA U B CO3/IaHUU HOBBIX MOAXOJA0OB K MpolieMaM mpodeccnoHanibHON
JIeATEeTbHOCTH.

BJIa/IeTh:

® [PaKTUYECKUMH HaBBIKAMH DEIIECHUS KOHKPETHBIX 3a1a4 MpOodeCCHOHATBHOU Ies-
TEJIbHOCTH;

®  METOJI0JIOTHEN MPOBEACHUS TEOPETUYECKUX UCCIIeI0BaHUIN

®  METOJlaMH BBINOJIHEHUSI HCCIIEI0BATENbCKUX PadoT.

1.5 O6mas Tpy10eMKOCTh IMCHMILTHHBI «DH3rKa HaHOMATEPHAIOBY COCTABIsET 4 3a-
yeTHbIX equnuil (nanee — 3E)(144 gaca):



1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUILIMHBI U BU/IbI Y4eOHOl iesiTeJIbHOCTH (0uHas ¢popMa 00yueHust)

Bun yueOHo# padoThl Bcero yacosn Cemectp 10
OO0m1as TpyA0EMKOCTh 144 144
AyJIUTOpPHBIE 3aHATHS 72 72
Jlexnun 28 28
IIpakTHuecKkue 3aHATHS 44 44
CamocrosiTenpHas padoTta 36 36
Bug uToroBoro KOHTpOIIs 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢opma od0yueHus

YueOHO-TeMaTHUYECKHI IJIaH

AyIUTOPHBIE 3aHATHS Camocros-
HaumenoBanue Bcero
Ne IIpakTHyeckne | TeJbHaA
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHA padora
1. | BBenenune. OCHOBHEIE TTOHATHS
HaHOMMpA 12 4 4 4
2. | OcHOBBI (HU3NYECKON XMMHUHU
HAaHOCTPYKTYPHUPOBAHHBIX Ma-
TEpUAJIOB 30 8 12 10
3.
DopMHUpOBaHUE HAHOCTPYKTYP 36 8 14 14
4. | DBOIIOLHUS TOTYTPOBOHUKO-
BOH neKTpoHUKH. OTHOAIEK-
TPOHHBIE YCTPOWCTBA. 30 8 14 8
9K3aMEH 36
UTOIrO 144 28 44 36
HNHTepakTHBHOE 00yUYeHH e MO THCIUTIINHE
dopma Koa-
HauMmeHoBaHune Bun p
Ne UHTEPAKTUBHOI'O BO
TeM(pa3aesaoB) 3aHATUS
3aHATHSA 4acoB
1. JIEK. Jlexmus- 24,
Brenenne. OCHOBHbBIE MOHITHUS HAHOMUPA JIACKYCCHS
2. | OcHOBBI (HU3NYECCKON XUMHH HAHOCTPYKTYPH- mp. Pabora B manbIx 24,
POBAHHBIX MAaTEPHAIIOB rpymmax
3. mp. Pabota B Manbix 24.
dopMHUpOBaHNE HAHOCTPYKTYP
rpymmax
4. JICK. Jlexuus ¢ omu6- 24,
DBOJTIONHS TIOTYIPOBOAHUKOBON AJIIEKTPOHUKH. KaMH.
3. . PabGora B MaJbIx
OAHOAIEKTPOHHBIE YCTPONUCTBRA. mnp. 24,
rpymmax
UTOro 10




3 COAEP)KAHUE TEM (PA3JEJIOB)

Tema 1. Beeagenune. OCHOBHbBIE MTOHSATHS HAHOMHUPA

basoBble TepMuHEbl 1 NOHATHA. OCHOBHBIE KJIACCHI HAHOPA3MEPHBIX cucteM. Mecto
HaHOPa3MEPHBIX 0OBEKTOB B OKpYXKaromieM Hac Mupe. Onpenenenue moHsATHNH: HAHOTEXHOJIO-
I'visl, HAHOMaTepHalibl, HAHOCUCTEMHbIE YCTPONCTBA, HAHOCTPYKTYypa. HanooObekThl. Kputepuu
OTIpeieNIeHUs] HAHOMATePHUAIOB: KPUTUYECKHI pa3Mep U (PyHKIIMOHAIbHbIE CBOHCTBA. KBaHTO-
Bble HAHOCTPYKTYpbI pa3ziauuHoi pasmepHocTu: 0D-, 1D-, 2D-ctpykTypbl. KBaHTOBBIE TOUKH.
OCHOBHBIE THITBI HAHOPA3MEPHBIX CUCTEM. YTJIEpPOIHbIE HAHOCTPYKTYPHI (PyIIepeHbl U HAHO-
TpyOku). Heyriepoansie HaHOCTpYKTYpbl. HaHOKOMIO3UTEI M HAHOKUAKOCTH. CTEeNeHb HHTE-
rpaly ¥ MepCreKTUBBI HAHOTEXHOJIOTHH. (2 Jiek., 4 )

Tema 2. OcHOBBI (U3HYECKON XUMHUHU HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB.

duznyeckas XMMHUs HAHOCUCTEM - OCHOBHBIE IOHATUS U npezcTaBieHus. [lapameTpol
JUIs onucaHusl PU3MKO-XUMUMHAHOCUCTEM. ba3oBble Moiein HAHOOOBEKTOB. DHEPreTHUECKOE
COCTOSIHUE TIOBEPXHOCTH. TepMoJiHaMuKa TOBEPXHOCTH. TepMoinHaMuYecKue (QyHKIHH T0-
BepXHOCTH. [loBEpXHOCTHAs PHEPIUS U TOBEPXHOCTHOE HaTsDKeHUE. [Ipolieccsl Ha TOBEPXHOCTH
U B IIPUIIOBEPXHOCTHBIX CJIOSX; aICOPOLUS U 1eCOpOIMs; pEKOHCTPYKLIUS U peJaKcaus mo-
BepxHocTeil. OCHOBBI (hU3MYECKON XUMUM HAHOCUCTEM; YPAaBHEHHUS U XapaKTEPUCTUKHU YCIOBHM
TEPMOJIMHAMHYECKON CTA0OMIHOCTH MEX(a3HBIX TPAHUI] B HAHOCUCTEMaX; 0COOCHHOCTH T10-
BEPXHOCTHBIX IIPOLIECCOB B HAHOCTPYKTYpax: pazMepHble 3G (deKThl U (a30BbIe MEPEXOIbI.
VYcToiunBOCTh HAHOOOBEKTOB. (4 J1eK., 8 1)

Tema 3. DopMHupOBaHHUE HAHOCTPYKTYP.

HcTopus pa3BUTHS METOAOB CUHTE3a HAHOMATEPHUAJIOB; /1B OCHOBHBIX TEXHOJIOTMYECKHUX
HOJX0/1a: AUCIIEPralluOHHBIN («CBEPXY—BHU3»), KOHJCHCALMOHHBIN («CHU3Y—BBEPX»). MeToab!
CUHTE3a HAaHOIIOPOILKOB: (PU3NUECKHE METO/Ibl, XUMUYECKHE METO/1bl. MeTO/1bI MOITY4YEeHHUSI
HaHOCTPYKTYPHUPOBaHHBIX MaTepuasioB. [loHsTrue 06 oOpa3zoBanuu 3apoapimeil. MexaHu3mMbl
TOMOT'€HHOT'O ¥ T€TEPOreHHOT0 3apo/bllieo0pa3oBanus. @opMuUpoOBaHUE KIaCTEPOB U HaHOYa-
ctul]. PopMUPOBAaHUE CIIOXKHBIX HAHOCTPYKTYp. [IoHsATHE O camoopranu3annu. Camoopranusa-
1[Msl HAHOpa3MEPHBIX YIOPSA0YEHHBIX CTPYKTYp. Posb TemneparypHoro gakropa. Tumsl ynops-
JIOUCHHBIX CTPYKTYP M MX mapameTpbl. OU3HKO-MaTeMaTHIECKHE MOJICITH HAHOOOBEKTOB. (4
JIeK., 8 1)

Tema 4. OBosronys MOJIYIPOBOIHUKOBOM 3JIEKTPOHUKH. OJHOIIEKTPOHHBIE YCTPONCTBA.

OBOdIOLUS TOJTYIPOBOJAHUKOBOM 31EKTpOHUKHU. [lnaHapHas TEXHOJOTUS U TPYIIIOBOM
metoa. [IpubmmkeHus: pa3mMepoB TBEPIOTENbHBIX CTPYKTYp K HAHOMETPOBOM 00JIaCTH U MPOSIB-
JICHUs] KBAHTOBBIX CBOMCTBA 3JeKTpoHa. OIHOAIEKTPOHHOETYHHEIUPOBAHUE B YCIOBUSAX KYJIO-
HOBCKOHM Osiokazpl. Peanusanus oJHORIEKTPOHHOIO TPaH3UCTOpa B MOIYIPOBOIHUKOBOH, yrie-
POJIHOM, MOJIEKYJISIPHOM 3J€KTpOHUKE. (4 JeK., 8 u)

4 METOAUMYECKHUE PEKOMEHIALIUU (YKA3ZAHUSA) IJIAA CTYAEHTOBIIO U3Y-
YEHUIO JUCHUIIVIMHbI

JlucuumiuHa npeaycMaTpuBaeT padoTy Ha JIEKIHIX M MPaKTUYECKUX 3aHATUsAX. [1o okoH-
YaHWM KKIOTO 3aHATHS CTYACHTHI IOJIYYAlOT JOMAllHee 3aJ[aHue, KOTOphIC BKIIOYAIOT HE-
CKOJIBKO BOITPOCOB H/HITM PACUETHBIX 3a/1a4 /WM TECTOBBIX 3a/IJaHUM.

JJis OTIepaTHBHOTO KOHTPOJIS YCBOCHHUS YI€OHOTO MaTepHasia MIPOBOJAMTCS OMPOC Y JOCKH.
YpoBeHb YCBOEHHS pa3felioB Kypca OIIEHMBAETCS C MOMOIIBIO TECTOBBIX 3adaHuil. B KoHIe
KQXK0T0 CEMECTpa MIPOBOJAMTCS 3aUeT /WA SK3aMEH.

Jl1is u3ydeHus 3alUIaHUPOBAHHBIX TEM WM MPOBEICHUS MPAKTUYECKUX 3aHATUN UCTIOIB3Y-
I0TCs ydeOHbBIE TTOCOOHS, HAMMCAHHBIC MPEMOAaBaTeIIIMHU Kadeapsl.

HOCTpOCHI/Ie KypcCa MO3BOJIACT UCIIOJIB30BaTh B OGy‘ICHI/II/I OIrcpaly MBIIUICHUA: aHAJIN3,
CHHTE3, CPAaBHEHHE U aHAJIOTUIO, CHCTEMATH3aIIUI0 B 00001IIeH e,
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D¢ dexkTuBHOCTH U3yUeHHS Kypca 0OecleyrBaeTCsl NPaBUIbHOM OopraHu3anueil caMocTos-
TEJIILHON pabOThI, AITOPUTM ee BbIpabaThIBaeTCsl B paboTe ¢ yuyeOHON M CIIpaBOYHON JIUTEpATy-
poil.

YyeOHo-MeTOANYeCKOe 00ecneueHre CAMOCTOSITeIbHOM PadoThl
CTY/JA€HTOB 10 JHCIHILINHE

KosmnuecTBo
4acoB, B
D opMbI/BH/IBI i
HaumenoBanue . COOTBETCTBHH C
Ne CaMOCTOSITEILHOMI
pasjaena (TemMbl) y4eOHo-
padoThI
TeMAaTH4YeCKUM
TJIAHOM
1. | Dnekrponnas mukpockonust (IIOM, | IToaroroBka K NPaKTHYECKHM 4
P3, C3M, CTM, COM). 3aHSTHSIM, SK3aMCHY
2. | DIEKTpUYECKUE METOMABI UcclenoBa- | [loaroroBka K MPaKTHYECKHM 10
HUSl HAHOMAaTEPUaJIOB 3QHATHUSIM, K3aMEHY
3. IlogroroBka K MNpaKTHYECKUM
SAMP. Osxe- cIEeKTpOCKOMHUS. A P 14
3aHATHUAM, OK3aMCHY
4. | Bausinue pasMepHbIX 3PQPekToB Ha | [loarotoBka K NPaKTUYECKAM 8
(du3HYECKUEe CBOMCTBA TBEP/ABIX T | 3aHATHAM, DK3aAMEHY
UTOoro 36

5 IPAKTUKYM 11O JUCHUIIJIMHE

Tema 1. Uctopus pa3BuTHs NnpeacTaBieHUu 0 HaHOMarepuaiax. OCHOBHbIE TPUYMHBI HHTEpECa
K HOBOMY KJjaccy marepuaiioB. Knaccuduxaius HaHOMaTEepHaTIOB. OCHOBHBIE THUIIBI CTPYKTYP
HaHOMaTepHuasoB. Perenue 3amay. Jloxmansl. [2,4,8] (4 ).

Tema 2. OcHOBHbBIE 00JaCTH IPUMEHEHUsI HaHOMaTepuanoB. O01re cBeIeHNs 0 HAaHOTEXHOJIO-
TUSIX TOPOIIKOBOM METalTyprHH, OCHOBAaHHBIE Ha (PU3MKO-XMMHUECKHUX Tpoleccax. Pernenue
3agad. Jloxmansl. [2,4,8] (4 ).

Tema 3. ®opmupoBaHUE HAHOCTPYKTYpP, OCHOBAHHBIX Ha (DPU3MUECKUX Tpolieccax (OcaxkaeHue,
MEXaHUYECKOE pa3MellbUeHUe, paclblUIcHUe, Criekanue, aedopmanuu u T.71.). PeimieHue 3amad.
Hoxnanel. [2,4,8] (4 ).

Tema 4. PazmepHbie 3 exThl U UX BAMSHHE HA (PU3NYECKUE CBOMCTBA HAHOCTPYKTYpPUPOBAH-
HBIX HaHOMaTepHuaaoB. Pemenue 3aaay. Jlokmazasl. [2,4,8] (4 ).

Tema 5. I'paden. KBantoBble TOUKH HaHOMPOBOJOKHU. ICTOPHS OTKPBITHS TEXHOJIOTHH HCTIONb-
3oBaHus. Perenue 3anau. Jloknansr. [2,4,8] (4 4).

Tema 6. MeToibl HcCIIEIOBaHUSL CTPYKTYPbl HAHOMATEPHAJIOB. DJEKTPOHHAS U 30HI0Bass MHUK-
pockomnus. Pemenue 3anau. JJoxnazst. [2,4,8] (4 9).

Tema 7. MeToabl HCCeAOBaHUS CTPYKTYpbl HaHOMaTepuanoB. CrieKTpaibHble MeTObI. Pere-
Hue 3ana4. Jloxmansl. [2,4,8] (4 9).

Tema 8. OcoOeHHOCTH OTpeaeIeHUs TBEPAOCTH, OJICKTPUUYECKUX W TajlbBaHOMAarHUTHBIX
CBOWCTB HaHOMaTepuajoB. Pemenue 3anau. Jloxnazsl. [2,4,8] (4 u).

Tema 9. Oco6eHHOCTH UCTOIB30BaHUSI HAHOMATEPHUAJIOB B MOJIYIMPOBOJHUKOBOM 3JIEKTPOHHUKE,
B NIUIIEBOM, TEKCTHIBHOM, SAEPHOM, KOCMUYECKON, HEPTSIHOW MPOMBIIUICHHOCTH. Pemenue 3a-
nad. [2,4,8] (4 ).

Tema 10. DnemMeHTapHbBIE TPOIECCH HA MOBEPXHOCTU TOHKUX TUICHOK. (AicopOIus, aecopOrus,
nuddysus, poct ieHkn). Pemenne 3amay. Jloxknansr. [2,4,8] (4 1).

Tema 11. Torossle pa3HOypOBHEBBIE 3a/1a4H, TECTUPOBAHUE. (4 4).




6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMO-
KOHTPOJISI)YCBOEHHOI'O MATEPHAJIA

6.101eHOYHBIE CPEICTBA, IOKA3ATEIM U KPUTEPHUHU OlleHUBAHNUS KOMIETEeHIIUI

HNupexc
KOMILe- OunenovHoe IMoka3aTenu Kpurtepun ouennBanus
CpeacTBO OLICHUBAHUS copMHpPOBAHHOCTH KOMIIETCHIM M
TeHI[UHN
Husknii KonnuecTBO mpaBUIIbHBIX OTBETOB HA BO-
(HeyIoBIETBOPUTEINLHO)| Mpockl Tecta MeHee 60 %
IToporosslii KomnuecTBO NpaBUIIBHBIX OTBETOB HA BO-
TK-2 Tecr (YIOBIETBOPUTEIHLHO) | MPOCHI TecTa oT 61-75 %
ba3zoBbiit KomnyecTBO NpaBUIIBHBIX OTBETOB HA BO-
(xoporio) pocCkl TecTa oT 76-84 %
Beicoknii KonnuecTBO NpaBUIIBHBIX OTBETOB HA BO-
(oTIIMYHO) npockl TecTa oT 85-100 %
OTBET CTY/ICHTY HE 3aYUTHIBACTCS €CIIH:
e 3ajaHUE BBINOJHEHO MEHEee, 4YeM Ha
MIOJIOBUHY;
Hiskuii . CTyI[veHT OOHapyXHUBaeT HE3HaHUE
(HEyIOBIIETBOPHTEIHHO) OOJIbIIIEH YacTU COOTBETCTBYIOIIETO MaTe-
puana, IOMyCKaeT OUIHMOKH B (HOpMyiu-
POBKE OIpEIEICHUI U MPaBUil, UCKaXKAIO-
M€ UX CMBICI, OECIOPSA0YHO H3JaraeT
MaTepHal.
3amanne BBINOIHEHO Oojee, UeM Ha I10J10-
BuHy. CTyleHT OOHapyXHBaeT 3HAHHE U
NOHUMaHUE OCHOBHBIX TOJIO)KEHHUH 3aja-
HUS, HO:
e li3nmaraer marepuan HEMOJHO U JOMYC-
. KaeT HETOYHOCTHU B OIpPEACIICHUH TOHS-
IToporoselii ..
VK-1, Pasroypossie- (y7IOBNETBOPUTENBHO) | 0
MK-2 BBIC 3a/1a491 1 e He ymeer gocraroyHo riy0oKo U J0-
3aJaHuA Ka3aTeJIbHO 000CHOBATHL CBOU CYyXKICHUA U

ITPUBCCTU CBOU IIPUMCPBI;

Wznaraer MaTepurajl HEIOCICAOBATCIIbHO U
AO0IIYCKAECT OIIMOKH B SI3LIKOBOM O(I)OpM-
JICHUHU MU3J1aracMoro.

Ba3oBbIit (xopoLLo)

3anaHure B OCHOBHOM BBINOTHEHO. OTBETHI
MpaBUIIbHBIE, HO:

e B orBere AomynieHbl Majg03HAYUTENb-
HbIe OIMUOKHU U HEIOCTATOYHO TOJHO pac-
KPBITO COJIEp>)KaHUE BOIIPOCA,

e He nmnpuBeaeHbl WUIIOCTPUPYIOLIUE
MPUMEPBI, HEJOCTATOYHO YETKO BBIPAXKEHO
00o00mIarone MHEHUE CTY/ICHTA;
Jonymeno 1-2 Hegouera B MOCEqOBa-
TEJTLHOCTH M SI3BIKOBOM O(OPMIICHUU W3-
JIaraemoro.
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BbICOKMI (OT/IMYHO)

3ajaHue BEBIIOJHCHO B MAaKCHMAaJbHOM
o6beMe. OTBETHI TIOJIHBIE U TTPABUIIBHBIC.

e CrTyAeHT MOJHO H3JIaraeT MaTepuall,
JIaeT MPaBWIbHOE OINPEICICHHUE OCHOBHBIX
MOHSTHUH;

e (OOHapyxuBaeT IMOHMMaHHE MaTepua-
Ja, MOXKET OOOCHOBaTh CBOM CYXKJICHHS,
NPUMEHUTh 3HAHUS Ha IPAKTUKE, MPUBE-
CTH HEOOXOUMBIC TIPUMEPHI;

N3naraer marepuan MOCIEAOBATEIbHO U
MIPAaBWJIBHO C TOYKH 3PEHUSI HOPM JIUTEpa-
TYPHOTO SI3bIKA.

YK-1,
[1K-2

Hoxnan,
cooO1ienne

Huzkui
(HEy1OBJIETBOPUTEIIHHO)

Jloknaa cTyAeHTY HE 3aUUTHIBAETCA €CIIU:
e CrTyaeHT HE YCBOWJ 3HAYUTEIHHOUN ya-
CTHU TIPOOJIEMBI;

e JlomyckaeT CyIIECTBEHHbIE OIIMOKU H
HETOYHOCTH IIPU paCCMOTPEHUH €€;

e licnbIThIBa€T TPYAHOCTH B IMpPaKTHYE-
CKOM IIPUMEHEHHUH 3HaHUM;

e He MoXxeT apryMeHTUpOBATh Hay4HbIE
MOJIOKEHUS;

e He dopmynupyer BbIBOOB U 0000111€-
HUH;

e He BiaseeT NOHATHITHBIM annapaToM.

[Toporossiii
(YIOBIETBOPUTEIHHO)

3aaHue BBINOJIHEHO 0ojiee 4eM Ha IoJIo-
BuHY. CTyneHT oOHapyXXHuBaeT 3HAHUE U
MMOHMMaHWE OCHOBHBIX TMOJIOXKEHUH 3ania-
HUS, HO:

e Tema packpbiTa HEJOCTATOUHO YETKO U
MIOJIHO, TO €CTh CTYJAEHT OCBOMJI Ipo0iie-
My, MO CYIIECTBY H3JIaraeT ee, ONUpasiCh
Ha 3HaHUS TOJBKO OCHOBHOW JIMTEPATYphI;
e JlomyckaeT HEeCYyUIeCTBEHHbIE OIIMOKU
Y HETOYHOCTH;

e lcnpIThIBaeT 3aTpyqHEHHS B IPAKTH-
YeCKOM TPUMEHEHUH IOJyYeHHBIX 3Ha-
HUH;
e (Cnabo apryMeHTHpYeT Hay4dHbIE IIO-
JIOXKEHHUS;

e 3artpyasserca B GOpMYJIUPOBAHUH BbI-
BOJIOB M 00OOIIICHUIL;

e YacTnyHO BIajgeeT CUCTEMOUN NOHSITHH.

bazoBsrit
(xoporo)

3ajaHne B OCHOBHOM BBINIOJIHEHO:

e CTyneHT TBEPAO YCBOWJ TEMY, rpa-
MOTHO M TIO CYIIECTBY H3JIaraeT €e, OIH-
pasich Ha 3HaHUsI OCHOBHOW JIUTEPATYphI;

e He nomyckaer CymecTBEHHBIX HETOY-
HOCTEM;

e VYBA3BIBACT YCBOCHHBIC 3HAHUSA C MIpaK-
THYECKOM JeSITCIIHHOCTEIO;

e ApryMEHTUPYET Hay4HbIE IIOJOKECHMUS;




e JlenaeT BBIBOJBI U 00OOIECHUS;

e Bianeer cucTteMOil OCHOBHEIX IIOHSA-
TUH.

3ajaHue BBINOJIHEHO B MAKCUMaJIbHOM
o0beme.

e CryaeHT TIyOOKO M BCECTOPOHHE
YCBOWJI IPOOIIEMY;

e VYBepeHHO, JIOTUYHO, MOCJIEJOBATEIHLHO
U TPAMOTHO €0 W3JIaraer;

Bricokuii e Omnupasich Ha 3HaHHUA OCHOBHOM U J0-
(oTnHMuHO) MOJTHUTEIBHOH JINTEpaTyphl, TECHO MPHUBSI-
3bIBAET YCBOCHHBIE HAYUHBIE TIOJIOKEHUS C
IIPaKTUYECKON AEATEIbHOCTBIO;

e VYMeno 00OCHOBBIBACT U apryMEHTHPY-
€T BBIJIBUTAEMBbIC UM UJICH;

e JlemaeT BBIBOABI M 000OIIICHHS;

e (CB00OJHO BiIaJieeT NOHATUIMH.

6.2 HpOMe?KyTO‘lHaﬂ aTTecTanus CTYACHTOB 110 TUCHUIIJINHE

[TpomexyTouHas arrecranus SBISETCS IPOBEPKOM BCEX 3HAHWM, HAaBBIKOB U YMEHUU
CTYAICHTOB, TPUOOPETEHHBIX B MPOIECCE U3YUCHUS TUCIUILTHHBI. POPMOI MPOMEKYTOUHOM atT-
TECTaLUH 10 AUCLUIUIMHE ABJISCTCS SK3aMCH.

JI1st OLleHUBaHUS PE3YJIbTaTOB OCBOCHHUS AUCLUIUIMHBI IPUMEHSIETCS CIEAYIOINE KPUTe-
pHUU OLICHUBAHUA.

Kpurepun onieHUBaHNS YCTHOTO OTBETA HA IK3aMeHe
OneHka «5» (OTIMYHO) CTaBUTCSI, €CIIN:
1. mosIHO pacKphITO coiepKaHNEe MaTeprasa OuieTa;
2. MarepHall U3JI0)KEH I'PaMOTHO, B OIIPEJIEIIEHHOM JIOTMUECKOH TOCIEN0BATENBHOCTH, TOYHO HC-
M0JIb3YETCS] TEPMUHOJIOTUS;
3. OKa3aHO yMEHHME WIIOCTPUPOBATh TEOPETHUUECKUE IOJIOKEHHUSI KOHKPETHBIMHU ITPUMEpaMH,
IPUMEHSTh UX B HOBOH CUTYallUH;
4. MpOJIEMOHCTPUPOBAHO YCBOEHHE paHEE MU3YyUEHHBIX COMYTCTBYIOLIMX BONPOCOB, CHOPMHPO-
BAHHOCTb U YCTOMYUBOCTh KOMIIETCHIIMM, YMEHUI U HABBIKOB;
5. OTBeT NMPO3BYyYaj CaMOCTOSTEIbHO, 0€3 HABOAIIMX BOIPOCOB;
6. momyuieHbl OJJHa — JIB€ HETOYHOCTH INPHU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
MCIIPABIIAIOTCS 110 3aMEYAHHUIO.
OrneHKa «4» (XOpOIII0) CTABUTCS, €CIIH:
OTBET YJOBJIETBOPSIET B OCHOBHOM TPeOOBAaHMSIM Ha OLIEHKY «5», HO NPHU 3TOM HMEET OJUH U3
HEJOCTATKOB:
1. B U3710’KEHUH JTOMYIIEHBI HEOObIINE MPOOEIIbI, HE UCKA3UBILIUE COJIEPKaHHE OTBETA;
2. MOMYyIIEHB! OJIMH — JIBa HeJloueTa MPHU OCBEUICHUH OCHOBHOIO COJEp KaHMs OTBETa, UCIpPaB-
JIEHHBIE 110 3aMEYaHUI0 3K3aMEHaTOopa;
3. nomymieHsl omrOKa uian Oosiee ABYX HEJOYETOB IPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB,
KOTOPBIE JIETKO UCIIPABIIAIOTCS 0 3aMEYaHUIO SK3aMEHATOpA.
Onenka «3» (YIOBIETBOPUTEIbHO) CTABUTCS, €CITH:
1. HEMOJHO WJIM HENOCJIEIOBATENBHO PACKPBITO COJACpXKAaHWE MaTepuana, HO MOKa3aHO olIee
NOHMMAaHHE BONPOCA U MPOAEMOHCTPUPOBAHBI YMEHUS, 1OCTATOUYHbIE JUIS ajdbHEHNILIEro ycBoe-
HUS MaTepUaa;
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2. UMENHCh 3aTPyIHEHUS] WIH JOMYIIEHbI OMIMOKH B OMPEICICHUU MOHSTHN, UCTIOIb30BAHUN
TEPMHUHOJIOTHH, UCIIPABJIEHHBIE MTOCJIE HECKOJIBKUX HABOJASAIIUX BOIIPOCOB;

3. Ipu HENMOJHOM 3HAaHUH TEOPETHYECKOT0 MaTepuaia BBISIBICHA HEJIOCTaTOYHAs! COPMHUPOBAH-
HOCTb KOMITETEHIIUH, YMEHUI 1 HaBBIKOB, CTYJICHT HE MOKET IPUMEHHUTh TEOPUIO B HOBOM CHUTY-
anuu.

OreHka «2» (HEey/IOBIETBOPUTEIBHO) CTABUTCS, €CIIH:

1. HE pacKpBITO OCHOBHOE COJIEpKaHNE YIeOHOT0 MaTepHara;

2. oOHapyXeHO HE3HaHWE WM HeMOHMMaHue OoJblieil uiu Hanboiee BaXKHON 4acTH y4eOHOTo
MaTepuana;

3. momyuieHbl OIIUOKU B OMPECIIEHUN MOHSATUH, IIPH UCIOJIb30BAHUN TEPMUHOJIOTHUU, KOTOPHIE
HE MCIPABJIEHBI II0CIIE HECKOJIBKUX HABOJSIIMX BOIIPOCOB.

4. He chopMUPOBAHBI KOMIIETEHIIUN, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJILHBIE 32IaHNUSI HJIH HHbIE MaTePHAJIbl, HE00X0IUMbIE JIJIsI
OLIEHKH Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

Tembl nokJI210B

[TonuMepHbIe HAHOKOHCTPYKTUPOBAHHBIE MaTEPHAIIBL.
ATOMHasI CTpYKTYpa MOBEPXHOCTEH afcopObaHTaMu.
Knacreps! u (ha3oBbie Iepexompl.

DNEeKTPOHHBIC SIBIICHUS B TpadeHe.

D¢ dexTs pa3sMepHOro KBaHTOBAHUSI B HAHOCTPYKTYpax.
AHCaMOJI1 KBaHTOBBIX TOYEK.

KBaHTOBBIC HUTH.

OAHOANEKTPOHHBIE TPAH3UCTOPHI.

Slyeriku maMsITH Ha OJUH DJIEKTPOH.

© oo N WNRE

=
o

. Z[I/ISJ'IGKTpI/I‘-ICCKaSI CIICKTPOCKOIIUS.
. Mexanndeckue CBOMCTBa HAaHOMATCPUAJIOB.

el
N

. TeruioBbI€ CBOMCTBA HAHOMATEPHUATIOB.

[EY
w

. MarHuTHBIE CBOMCTBA HAHOYACTHII.
. DNeKTpUUECKHe CBOIICTBAa HAHOMATEPUAJIOB.

ol
[S2 >N

. OnTuueckue CBOMCTBAa HAHOCTPYKTYP.

Pa3znoypoBHeBbIe 3a1a4n

1. CKkoMbKO HAHOYACTHIL 30JI0Ta TEOPETUUECKU MOXKHO NOIy4uuTh U3 1,0 Hr xy1opuaa 30510Ta?
2. YeMy paBHa MaKCUMaJIbHO BO3MOXKHAsI Macca YIIepOIHBIX HAHOTPYOOK, KOTOPBIE MOXKHO TO-
ayuuts u3 1,0 r rpadura?
3. Hanouwactuua, coxmepamas 55 aTomMoB 30Ji0Ta, umeer nuametp 1,4 aM. OuenHurte paaunyc
aToma 30J10Ta, CYUTas], YTO aTOMBI B HaHOUacTHIe 3aHUMaI0T 70% e€ 00BbEéMma.
4. Kakue sneMeHThl U3 TIePEUnClIeHHbBIX (a30T, cepa, Woa, MOIUOACH, TUIATHHA) MOTYT 00pa3o-
BBIBaTh HAHOYACTHUIIBI PH HOPMAIIBHBIX YCIOBHSIX.
TecTbl

1. Komy npuHaiexutT 000CHOBaHHUE UI€U O BO3MOXKHOCTH CO3/1aHUSI HAHOTEXHOJITHIA?

a) U. Hetorony; 6) M. Jlomonocosy; B) B. FOpkoBy; 1) P. ®@eiimany.

2. Uucno aToMOB B HAHOYACTHULIE 30J10Ta TUAMETPOM 3 HM PaBHO. ..
a) 1: 6) 10; ) 100: T) 1000
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3. OnpenenuTtb Yuciao aToMoB 30710Ta B 6,0 HMOJIb 30J10TA. ..

a)6-10%%6)3 - 104, 8) 3 - 10, 1) 6 - 10?4,

4. IlepBBIM pacTpOBBIN AIECKTPOHHBIA MUKPOCKOIT H300PEIT. ..

~ow

SRl

15.

16.
17.
18.
19.
20.
21.
22.

a) P. Pynen6Gepr; 6) M. Knounp; B) U. Otim; 1) I'. Popep.

6.3.1. Bonmpocs! K 3K3aMeHy
«Pu3uKa HAHOMATEPHAIOB)

HcTopus npeacraBieHuil 0 HAHOMaTepUalaX U HAHOTEXHOJIOTUSAX, OCHOBHBIEC IPUYMHbI
MHTEpeca K HOBOMY KilacCy MaTtepuanoB. COCTOsSHHE BOIPOCA y HAc B CTPAaHE U 3a py-
0exOoM.

[IpuoputeTHble HampaBieHUsT HAHOTEXHONOTWH. OCHOBBI KJIacCH(PUKALMU HaHOMAaTe-
pHUaJIoB.

OcCHOBHBIE CBEICHUS O HAHOTEXHOJIOTUAX IIOPOIIKOBOM METaJUIypruu.

MeTtopl MOTy4YeHHUs] HAHOPA3MEPHBIX MAaTE€pPHaJIOB, OCHOBAaHHBIX HAa XMMHMYECKUX IPO-
eccax.

OCHOBBI TEXHOJIOTUH TIJIEHOK U IOKPBITHH.

OCHOBBI TEXHOJIOTHI MOJMMEPHBIX, OPUCTHIX, TPYOUAThIX U OHOJOIMYECKUX HaHOMa-
TEpHUAaJIOB.

MeToapl MEXaHMYECKOTO AUCTIEPTUPOBAHMS ISl IOTY4EHHsI HAHOIIOPOLLKOB.

CuHHTEe3 HaHOMOPOUIKOB METOAAMH XUMUYECKOTO JUCTIEPIUPOBAHUS.

[losnyueHne HaHOMATEPHUAIOB BHYTPU HAHOIIOPUCTBIX MATpPHII.

KBaHTOBbIE TOUKH, HAHOIIPOBOJIOKH.

Oynnepensl, QpynaepuTs, HAHOTPYOKH.

MeTtop! Hccie1oBaHUS CTPYKTYpPhl HAHOMATEPHAJIOB. DJIEKTPOHHAS MUKPOCKOIIHS.
MeTtoapl nccne1oBaHUs CTPYKTYPbl HAHOMAaTEPUAIOB. 30H10BAsi MUKPOCKOIIHS.
MeTtoapl HcciaenoBaHusl CTPYKTypbl HaHoMaTepuanoB. CriekTpaibHble METOIbl (0XKe-,
TUAJIEKTPUYECKasi CIIEKTPOCKOIIHS).

OcHoBHbBIE 0OCOOEHHOCTH IPOSIBICHUS pa3MepHbIX 3 (PekToB B HaHOMaTepuaiax. M3me-
peHus (POHOHHOTO M ANEKTPOHHOTO ceKTpoB. KBanToBbBIE 3(h(HEKTHI.

Bnusinue pasmepHbIX 3 (GEeKTOB Ha TEMJIOBbIE CBOMCTBA TBEPBIX TEIl.

MexaHnuecknue CBOMCTBa HAHOMATEPHAIIOB.

DneKTpuYecKrue CBOMCTBa HAHOMATEPUAIIOB.

OnTHyeckue cBONCTBAa HAHOCTPYKTYP.

Pazmepnbie 5D PeKTHI B CErHETOAIEKTPUKAX.

MarauTtHble CBOHCTBA HAHOMATEPUAJIOB.

Hanomarepuainbl co crnenuanbHbIMU (DPU3HMUECKUMU CBOWCTBaMU (MarHWTHBIE, MPOBO-
JSIIME, U30JIATOPBL, OTYIPOBOAHUKH ). HaHOMaTepuansl 1 1epHOM SHEPreTUKH, JUIS
MEIUIMHBI 1 OUOJIOTHH.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX

B NTIPOINECCE OBYYEHUA

NudpopmanuoHHbIe TEXHOJOIMU—00yUYEHNE B JIEKTPOHHON 00pa3oBaTeNbHOM cpene ¢

LEeNbI0 pacIIMpPEeHHs JocTyrna K 00pa3oBaTEeNIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBHUS ¢ TpenojaBaTeseM, MOCTPOCHHUsT UHIMBUYaIbHBIX TPACKTOPUNA MOJITOTOBKH, 00B-
€KTUBHOI'O KOHTPOJISI U MOHUTOPHUHIA 3HAHUH CTYJICHTOB.
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B o6pazoBarensHOM TpoIiecce MO TUCIUTUTMHE UCIIONIB3YIOTCS CleAyonue nH(opMaIu-
OHHBIC  TEXHOJOTHH, SBJISIONIMECS  KOMIIOHGHTaMH  DJIGKTPOHHOH  WH(OpMaIMoHHO-
obpazoBarenbHol cpeabl BITIY:

e Odwummanshsiii caiit BI'TIY;

e KopnopatuBHas ceTh U KOpriopaTuBHas 3JeKTpoHHas noura bI'TIY;

¢ Cucrema snextporHoro ooydenuss ®I'bOY BO «BI'TIY »;

e (Cucrema TECTUPOBaHHS Ha OCHOBE eAuHOro mnopraia «MHTepHeT-TecTUpOBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ruy;

e Cucrema «Antuiuiaruatr.BY3y»;

e DJIEKTPOHHBIEC OMOINOTEUHBIE CHCTEMBI;

o MynbTUMEIUIHOE COMPOBOKIACHUE JIEKIIUN U MPAKTUYECKUX 3aHITHH;

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU NJINHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbS

HpI/I O6y‘IeHI/II/I JIL € OrpaHUYCHHBIMA BO3MOKHOCTAMUA 3J0POBbA NPHUMCHAIOTCA ajall-
THUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH B COOTBETCTBHH C YCIIOBHUSMHU, H3JI0KEHHBIMU B pa3zed
«Oco0eHHOCTH OpraHu3aIKi 00pPa30BaTEIHLHOIO MpOLEcca MO 00pa30BaTENbHBIM IPOTPaMMaM
JUISl MHBAJIMJIOB M JIMII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI» OCHOBHOW 00pa3oBaTeb-
HOM IporpamMmsl (MCIIOJIb30BaHUE CHEIUAIBHBIX YU€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CIIEUAJIBHBIX TEXHMYECKUX CPEJICTB O0YUEHHs KOJUIEKTHBHOTO M MHAWBUAYAJIHHOTO TIOJIb-
30BaHUs, MPEJOCTABICHUE YCIYT ACCUCTEHTa (IOMOIIHMKA), OKA3bIBAIOLIEr0 00y4aroImuMes He-
00XOIMMYIO TEXHUYECKYIO IOMOIIb U T.II.) ¢ Y4ETOM MHIAMBHUIYaJIbHBIX 0COOCHHOCTEH 00yua-
IOIINXCS.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMAILIMOHHBbIX PECYPCOB

9.1 JIutepartypa

1. Bapeimnaukos, C. B.  DnexkrpoanHamuka (METOAMKA PEIICHUS 3a7a4) : METOJ. PEKO-
MEHJAINHU 10 Teop. ¢usuke it cTya. ¢pus. crell. By30B / C.B. bapeiaukos. - brarosemeHck :
Wzn-Bo BI'TIY, 1998. - 94 ¢ (13 3k3.)

2. Ermdanos, I'. 1. ®wusuka tBepaoro tena : yueo.nocobue / I'. M. Enudanos - 4-e u3g., crep. -
CII6.; M.; Kpacunomap: Jlans, 2011. - 287 c. (4 7k3.)

3. Maryxun, B. JI. ®usuka tBepaoro tena : yued.nmocobue / B. JI. Matyxun, B. JI. Epma-
koB. - CII0.; M.; Kpacuogap: Jlans, 2010. - 218 c. (5 9x3.)

4, MuHepajaorus ¢ OCHoBaMu Kpucraiorpaduu : yaeOHoe mocodue i CpeaHero mpodeccuo-
HalbHOTO 0Opa3osanus / B. A. bynanos, A. U. Cusbix, A. A. Benorouos ; noj HayuHol penakiueid ©. A.
JletHukoBa. — 2-e u3n., nepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2022. — 230 c. — (Ilpo-
(beccrnonanpHoe obpasosanne). — ISBN 978-5-534-09391-9. — URL : https://urait.ru/bcode/474523

9.2 ba3bl JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMBI
1. Hnadopmanmonnas cucrema «EquHoe OKHO TOCTyIa K 00pa3oBaTeIbHBIM pecyp-
camy. - Pexxum nocrymna: http://www.window.edu.ru/
2. Tloptan HaygHOU 3IIEKTPOHHON OMOIHOTEKH. - PexxuM moctyma:
http://elibrary.ru/defaultx.asp

3. Wurepuer-YuuBepcurer Wubopmanmmonneix TexHomormit. - Pexwum mocryma:
https://intuit.ru
4, TnmobGambHas CceTh AWCTAHIIMOHHOTO oOOpa3oBaHusA. — PexuMm 1mocTyma:

http://www.cito.ru/gdenet .
5. Caiit Poccwuiickoii akagemun HayK. - Pexxum qoctyma: http://www.ras.ru/



http://www.i-exam.ru/
https://urait.ru/bcode/474523
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://www.cito.ru/gdenet
http://www.ras.ru/
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6. Poccuiickuii mopran  OTKpeITOro  obOpa3oBaHus. — Pexum  gocryna:
http://www.openet.ru/University.nsf/
7. Tlopranm OecnmiaTHOTO IHCTAHIMOHHOTO oOpa3oBaHus. — Pexum gocryna:

www.anriintern.com

9.3 DJIeKTPOHHO-0U0JIHOTEYHbIE pecypPChl
1. OBC «Opaii». - Pexxum nocrymna: https://urait.ru
2. ITonmpen (0630p CMMU). - Peskum mocryma: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

O6mu1as momans ayautopun 449 - 40 M2 Ilnomans Ha OJHOTO OOYYAONIETOCs COCTAB-
nstet 1 M2 Iy YMCIIEHHOCTH CTYJAEHTOB B IOATPYIIIE B KommdecTe 20 d4eIoBex.

MarepuanbHO-TeXHHUYECKas 0a3a ayauropun 449 BKITIO4YaeT B ce0st

yueOHOe (y4eOHO-Hay4YHOe) 000py10BaHMe: CTOJ MUCbMEHHBIH, CTYI KECTKUM,
MYJIbTUMEAUMHBINA IPOEKTOP, KOMIIBIOTEDP, KPAH.

Apyroe: MyJabTUMEIUIHbIC TIPE3CHTAIMH, pa3paboTaHHbie B iporpamme Power Point

CamocrosTenbHas padoTa CTYJICHTOB OPTaHU3YETCS B ayTUTOPHUIX OCHALICHHBIX KOMITb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CPENY BY-
3a, B CIICIMATIM3UPOBAHHBIX Ja00paTOPUAX 1O JUCHHUIUIMHE, a TAKXKE B 3aaX AOCTYIA B JIOKAJIb-
Hyto ceTb BI'TIY.

JIMIIeH3MOHHOE TPOrpaMMHOE O0ECIeYeHHE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; oducasie mnporpammel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus.

Pazpabotunk: Jlankun C.B. — 1.¢.-mM.H., npodeccop, npodeccop kadenps! pu3ndeckoro u mMa-
TEMaTH4ECKOro 00pa3oBaHuUs


http://www.openet.ru/University.nsf/
http://www.anriintern.com/
https://urait.ru/
https://polpred.com/news
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM

PIT/] oOcyxnena u onodbpena aist peanuzanuu B 2019/2020 yu4. r. Ha 3aceqanuu Kadeaps
¢buznyeckoro u MaremMaTuueckoro oopazoBanus (mpotokon Ne 9 or« 15 » mas2019r.).

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 yu. T. Ha 3aceqanuu Kadeapsl
buznyeckoro u MaremaTuueckoro oopazoBanus (mporokon Ne 10 ot « 16 » wutons 2020 r.).

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2021/2022 yu4. r. Ha 3aceqanuu Kadeapsl
¢buznyeckoro u MaremaTuueckoro oopazonanus (nmporokon Ne 8 ot « 21 » ampens 2021 r.).

PIT/] oOcyxnena u onodbpena ans peanusanuu B 2022/2023 y4. T. Ha 3aceaHuu Kadeapsl
¢buznyeckoro U MareMaTu4eckoro oopazoBanus (mpotokoia Ne 9 ot « 26 » mas 2022 r.).

B PIIJ1 BHECEeHBI crieqyroniue M3MEHEHNs U IOIIOJIHEHHUS:

Ne uzmenenus: 1
Ne ctpanuiel ¢ n3smeHenueM: TUTYIBHBIN JTUCT

Hckmrounts: MUHUCTEPCTBO HAYKHU 1
BBICIIIEI'O OBPA3OBAHUS POCCU-
CKOU ®EJIEPALIMU

Brxirounts: Brmrounts: MUHUCTEPCTBO
[IPOCBELLEHI S POCCUMCKOM OE/IE-
PALIUU

Ne m3menenus: 2
Ne crpanune! ¢ u3mMeHeHueM: 12

N3 nynkra 9.1 HCKAIOYUTB:

B nyHKT 9.1 BKIIIOUNTB:

W ckirounTs:

1. AndpumoBa, M.M. 3aHumatenbHbIE
Ha”HoTexHoJorun/ M.M Andumona. — M.: bu-
HoM. JIaGoparophsie 3ansTus, 2011. — 96 c.

2. bappiaukos, C.B. ®usuka HaHOMAaTe-
pHaJOB M HAHOTEXHOJOIMWH: ydeb. mocobue
st ctyneHtoB By3oB/ C.B. bapbliHUKOB,
A JO. Mununckuii, E.B. CrykoBa. - biarose-
menck: M3a-so BI'TIY, 2011. — 155 c.

3. Hbsiuxos, I1.H. DnektpoHHbie cBOMCTBA
u npuMeHeHue HaHoTpyOox/ IT.H. /IpsukoB. —
M.: bunom. JlaGoparopusle 3ansaTus, 2011. —
488 c.

4. Epemun, B.B. Pemenune 3amau mno
HAaHOXUMHUU U HaHoTexHonorusm/ B.B. Epe-
MuH. — M.: U31-Bo MI'Y, 2009. — 60 c.

5. Epemun, B.B. Hanoxumus 1 HaHOTEX-
Hosorusi: 10-11 kmaccel. DNEKTUBHBIE KYPCHI.
Vu. mocobue/ B.B. Epemun, A.A. JIpo3noB. —
M.: Ipoda, 2009. — 150 c.

6. Mapronun, B.M1. Beenenue B HaHOTEX-
HoJorHI0: YueOHuk mis By3os/ B.M. Mapro-
nuH. — C.I16. Jlans, 2012. — 457 c.

7. Hanorexnomoruun. A30yka nmis Bcex/
nox pex. FO.Jl. TperbsikoBa. — M.: ®duzmaTiur,
2009. — 368 c.

8. Ilonenos, 10.B. ®Pusnko-xuMHYECKUE

BxnrounTs:

1. bapeiunnkos, C. B.  Onekrponuna-
MUKa (METOJMKA PELIeHHs 3a/1a4) : METOJI. pe-
KO-MEHJIAIIMH TI0 Teop. PU3MKeE s CTy. (hus.
cren. By30oB / C.B. bapeinukos. - biarose-
meHck : M3a-so BI'TTY, 1998. - 94 ¢ (13 7k3.)
2. Enudanos, I'. . ®dusuka tBeproro
tena : yue6.mocobue / I'. Y. Enudanos - 4-e
u3., crep. - CII6.; M.; Kpacuonap: Jlaus,
2011. - 287 c. (4 7K3.)

3. Maryxus, B. JI. ®usuka tBepaoro reia
: yue6.nmocodue / B. JI. Maryxun, B. JI. Epma-
koB. - CI16.; M.; Kpacuonap: Jlans, 2010. -
218 c. (5 2x3.)
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OCHOBBI HAaHOTEXHOJIOTHI: PYKOBOACTBO K
npak-tudeckum 3aHsaTusM/ FHO.B. Ilamenos. —
Hsanoso: Uzn-so UI'TY, 2009. — 68 c.

9. CepreeB, I. b. Hanoxumwus
yueb.mmocodbue / I'. b. Ceprees. - 2 - ¢ uzn. - M.
: Yausepcu-tet : Knwxknsiii Jom, 2007. - 333

C.

N3 nmynkra 9.3 UCKIIOYUTH:

B nyHKT 9.3 BKIIOUHTH:

1. Polpred.com O630p CMH/CrpaBouHuK
(http://polpred.com/news.)

2. DBC «Jlanby» (http://e.lanbook.com)

1. Hayunas snextpoHHas OuOInoTeKa
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

2. O6pa3zoBarenbHas iatgopma
«tOpaiiT» (https://urait.ru/info/lka)

PII/] nepecmotpena, obcyxieHa u ogoopena g peanuszanuu B 2022/2023 yueOGHOM ro-
Iy Ha 3aceaHnu Kadeapsl (PU3MIEeCKOro M MareMaTH4eckoro oopa3oBanus (mpotokos Ne 1 ot

21 centsa6ps 2022 r.).

B pabouyio nporpamMMy BHECEHBI CJICIYIONINE U3MEHEHUS U JOTIOTHEHUSI:

No n3menenus: 3
Ne crpanuIe! ¢ u3MeHeHUEM: 12

B Paznen 9 BHeceHbI H3MEHEHMsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U UH(OpMAIH-
OHHO-CIIPABOYHBIE CUCTEMBI, B 3JICKTPOHHO-ONOIMOTEUHbIE peCypChl. YKa3aHbl CCHUIKH,
oOecrneunBaroye JOCTy 00yJaromMuMCs K 3JIEKTPOHHBIM Y4€OHBIM U3/IaHUSM U DJIEK-

TPOHHBIM 00pa3oBareiabHbIM pecypcam ¢ caiita PI'BOY BO «bI'TIY ».



http://рolpred.cоm/news
https://elibrary.ru/defaultx.asp
https://urait.ru/info/lka

