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1. Henu 1 3a1a4n 0CBOEHUSI AUCHMILIMHBI (MOYJIs1)

Lensamu oceoenusn oucyuniunvl (MoOyss) MONTydeHUE HEOOXOIUMOTO MUHUMYMa 3HAHUI
s Oynymieil mpodeccHoHaNbHON JIEATeNIbHOCTH OaKalaBpOB IO HANpPaBJICHUIO MOATOTOBKH
AIIEKTPOHMKA MHAHOAJIEKTPOHUKA, BKIIFOUAIONIETO B €O 03HAKOMJICHHE CO CBOWCTBAMH W TEX-
HOJIOTHEW MOJIY4YEeHUs HAaHOMATepHaJoB, UCIIOJIb3YEMbIX MPH W3TOTOBICHUM SJIEMEHTOB, BXOJIS-
X B COCTaB KOMIIOHCHTOB HAaHOAYJIEKTPOHUKH, W C TPUHIMANIAMH HX pabOTHl B KOHKPETHBIX
YCTPONCTBAX.

3aoauu oucyuniunvl(Mo0OyIs):

- U3y4€HHUE CBOMCTB U TEXHOJIOIMH MOIYUYESHUSI HAHOCTPYKTYPHBIX 3JIEMEHTOB U HaHO-
MaTepHaloB, UCIIOIb3YEMBIX B YCTPOUCTBAX MHUKPO-, onTo- 1 CBY s51ekTpoHuKy;

- MOHUMaHHUe 0a30BbIX (PU3NYECKUX MPUHIIUIIOB, JEKAIIUX B OCHOBE pabOThI MOJIyTPO-
BOJIHUKOBBIX ITPHOOPOB C HAHODJIEMEHTHBIMH CTPYKTYpaMH;

- 03HAKOMJICHHE C TEHJCHIIUSAMH Pa3BUTHs YCTPOUCTB COBPEMEHHON HAHODJIEKTPOHUKH.

2. Mecro nucumiuiaabl (MoayJis) B crpykrype OIIOII BO

JucuumuinHa (MOAYJb) MaTepualibl 1 KOMIIOHEHThI HAHORJIEKTPOHUKH OTHOCUTCS Bapua-
TUBHOM yacTu Oyioka 1 yaeOHOTO 1aHa o HampasieHuto noaroroBku BO 11.03.04 DnexkTponu-
Ka U HAaHOAJIEKTpOHHUKA Npoduiib: «CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU B 3JIEKTPOHU -
Ke».

[IpenoaBanye OUCUUIUIMHBI Oa3UpyeTCss Ha 3HAHUSX, IMOJYUYEHHBIX MPU U3YyUYCHHUH JHC-
uuMH(Moynet): "Marematuka", "®usnka (obmas)", «Metposorus, CTaHIapTU3ALMS U TeX-
HUYECKHE U3MEpEHUs», «Marepuaibl dJE€KTPOHHOW TEXHUKW», « TEXHOJIOIUsS MaTepUaIoB U U3-
JIeNIni HaHOBJIEKTPOHUKNY», «CKaHUpYyIolas 30H0Basi MUKpockonusy, «[IpakTtuka no nosmyde-
HUIO IEPBUYHBIX YMEHUN U HABBIKOB Hay4YHO-HCCIIEA0BATENBCKON AEATEIBHOCTHY.

OcBoeHne y4yeOHOM MporpamMMmbl TUCHUIUIMHBI (MOIYJisl) MaTepuajbl U KOMIIOHEHTBI
HAHORJIEKTPOHUKH, HEOOXOJUMBI Ui MOCIEAYIOIEro W3yYeHUs AUCHUIUIMH (MOAIysei):
«IIpoexTrpoBaHue U KOHCTpyHpoBaHUE CyOMUKpOHHBIX 3neMeHToB CBUCy, «KopmyckynspHo
30H/I0Basi HAHOTEXHOJIOTUSY, «VI3MepeHue mapaMeTpoB M MOAU(DUKAIUS CBOWCTB HAHOMATEPHU-
aJloB U HAHOCTPYKTYp», «Jlnarnocruka napaMeTpoB HaHOMaTEpUaJIOB U HAHOCTPYKTYD », a TaK-
e JUIs1 BBITTOJIHEHHUS KYPCOBBIX pabOT U BBIITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

3. TpeGoBaHus K pe3yJibTATaM OCBOCHUSA TUCHHUILIUHBI(MO1YJIA)

B coorBerctBun ¢ ®I'OC BO u OIIOIl BO nanpasnenus noarorosku BO 11.03.04
DIEeKTPOHUKA U HAHODJICKTPOHUKA M3YUYEHUE AUCIUILTHHBI (MOIYJIST) MaTepHajIbl © KOMITOHEHTHI
HAHORJICKTPOHUKH HATPABJICHO Ha (POPMHUPOBAHKE 3JIEMEHTOB CICAYIOUIMX MPO(HECCHOHATBHBIX
KOMIETEHIINH:

v’ cnocobrocmuio k camoopanuzayuu u camooopazosanuio (OK-7);

V' cnocobrocmeio cmpoums npocmeniuue Quaudeckue u Mamemamuieckue mMooeu npu-
O0po8, cxem, yCmMpoOUCmME U YCMAaHO80K INEeKMPOHUKU U HAHOINEKMPOHUKU PATUUHO2O
@DYHKYUOHANbHO20 HA3HAYEHUs, A MAKHCE UCNONb308AMb CMAHOAPMHbIE NPOCPAMMHbIE
cpedcmaa ux KomnvromeprHo2o mooeaupoganus (11K-1);

V' CnocoGHOCMbIO Ap2yMEeHMUPOBAHHO bLOUPAMb U PEANU306bLEAMb HA NPAKMUKE (D peK-
MUBHYIO MEeMOOUKY IKCNEPUMEHMANbHO20 UCCIe008AHUSL NApaMempo8 U XapaKkmepu-
CMUK npubopos, cxem, YCMpPOUCms U yCmaH080K 2NeKMPOHUKU U HAHOIIEKIMPOHUKU PA3-
JUYUHO20 hyHKYUOHANbHO20 Ha3HayeHus ([IK-2);

B PE3YIBbTATE OCBOCHUA AUCHUILIMHBI CTYACHT JOJIKCH!

3HaTh:

—  OCHOBHble MUNbL NOTYNPOBOOHUKOBLIX IJIEMEHMO8, UCNONb3YEeMbIX 8 INeKMPOHHOU meX-
HUKe,

—  OCHOBHble MAMepuabl, UCNONb3YeMble 8 HAHOIIEKMPOHUKeE, UX CBOUCMEA U XapaKkmepu-
CMUKu;



~  OCHOBHblE (usuyecKue NPUHYUNDI, Jexcawjue 8 0CHO8e padomvl COBPEMEHHBIX NOJYNPO-
B00HUKOBLIX NPUOOPOG HA KBAHMOBLIX I¢hhekmax;

~  MeHOeHYuU pa3sumus COBPEeMeHHOU dieMeHmHoU 6a3bl Mukpo-, onmo- u CBY-snex-
MPOHUKU NPU nepexooe K HAHOPAZMEPAM.

Ymers:

— - pabomams ¢ IUMepamypou u oCyuecmeaiams HOUCK HYHCHOU UHGopMayuu no cneyu-
AnbHOCMU 8 UHMEpPHeme U 8 OUOIUOMEYHbIX POHOAX,

— - IPOBOOUMb UBMEPEHUS XAPAKMEPUCTUK MAMEPUATO8 U NaApamMempo8 HAHOCMPYKMYp.

Baanersn:

— - uHopmayuell 0 co8PeMeHHbIX NPULONCEHUAX MAMEPUANO8 HAHOITEKMPOHUKU |

~ - HABLIKAMU IKCNEPUMEHMANLHO20 NONYYUEHUs U ONpedeienus OCHOBHbIX Napamempos
Mamepuanos u KOMNOHEHMO8 HAHOIIEKMPOHUKU.

4. Cogepskanue ¥ CTPYKTYpPa JMCHUILIHHBI (MOZYJIsT)

4.1. Copep:xanue pa3esoB TUCUMIIIMHBI (MOXYJIS)

B tabauue 1 mpuBOANUTCS ONMUCAHUE COAEPIKAHUS TUCIMIUIMHBI, CTPYKTYPUPOBAHHOE IO
paszzenaM, ¢ yKa3aHHEM I10 KaXJI0My pa3zielly KOJI0B KOHTPOJIUPYEMbIX KOMIETEHIIUN U hopM
TEKYILEro KOHTPOJIS: 3amumTa jaboparopHoit padotsl (JIP), komnoksuym (K), rectuposanune(T).

Tabauya 1. ConeprxaHue pa3aesioB JUCITUTITIHBI

Hanmeno- Conep:xanue pasaena Kox Popma
BaHuUe KOHTPOJIM |TeKyllero
paszena pyeMoil |KOHTPOJIA
Ne KOMIle-
TeHIHH
(um ee
YaCTH)
1. |BBenenue B|Tema 1. Cmpykmypa, yeau u 3a0auu Kypca mamepua-
JUCLUIUIUA- |6l U KOMNOHEHmbl Hanodnekmponuku. Ilonamue o| QK-7 T,K,JIP
HY HanomexHonocuy.  OcCHOBHble — @exu  passumus K1
Hanoanekmponuxu. Cospemennvle nPuIodiceHus u ne- K2
PCHeKmu8bl HAHOMEXHOI02UM.
Tema 2. Knaccugpuxayus HU3KopazmepHuix cmpyKmyp
u Hamomamepuanos. Pazumepnvie 3gpexmur  u
CBOLICMBA HAHOOOBEKMO8.
o |basoBbie  |Tema 3. Hanoxkpucmannuueckue u HAHOKOMNO3UMHbLE
MaTepUalIbl |00beMHble MAMEPUAsl: onpeoeneHue, OCHO8Hble 0Co-| OK-7 T,K,JIP
U CTPYKTY- |OeHHOCIU C8OLICME U 00aCmU NPUMEHEHUSL. K- 1
pHbI- Tema 4. Yenepoowvie namocmpykmypwl(pyiiepenoi,
HAHOJJICK- |HAHOMPYOKU): CMPYKMYpa, c8OUCmMEa m npumMeHeHue.
TpoHuku |Tema 6. HanocmpykmyuposanHvle nieHKu u no- TK-2
Kpblmus.
3. |Metonbl Tema 6. ['azoaznas snumakcus Memanioopeanuye-
S L coeounenuii (e MOC): obwue nonoxncenus| OK-7 T.K,JIP
npoyecca 3nUmMaKcuaibHo20 HApawueaHus, Qusuxo-
HaHOMATe- |xumuueckue ocrHogvl npoyecca I @3 MOC, annapam-| TIK-1
puanopu  |M@A peanusayuu Memooa u 803MOACHOCMU Memooda 8
HAHOINeKMPOHUKE. K2
HAHOCTPYK- | Tema 7. MonexkynapHo-nyukoeas snumaxcus: oouue
Typ nonoxcenuss MJID, guzuueckue ocrnosvl gopmuposa-
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HUSL MOJIEKVIAPHBIX NOMOKOS8, MEXAHUIMbL INUMAKCU-
AbHO2O pOCma, 0CODEHHOCMU ANNAPAMHOL Peanru3d-
yuu mMemooa u BO3MONCHOCMU Memood 8 HAHOIIEK-
MpOHUKe.

Tema 8. Qusuueckue memoowl NOIYYEHUs HAHOMAMe-
puanos u  HAHOCMPYKMYp: Memoovl NOJVYeHUs
HaHowacmuy u3 napogoll U HCUOKUX CPed: Memoo Uc-
napenus —KonoeHcayuu( nazepHoe ucnapeuue, Ucnd-
peHue 8blcOKOUACMOMHBIM UHOVKIMUBHBIM pa30zpe-
B0M, MePMOaU3;

Tema 9. Xumuyeckue memoowvl noiyyeHuss Hanomame-
puanos u HAHACMpPYKMyp: NOLYyHYeHue KOIIOUOHBIX
yacmuy mMemooamu 80CCMAHOBNEHUSA U PA3LONCEHUS 6
pacmeopax, no8epXHOCMHO-AKMUBHbLE BEUYECTBA U UX
ponb 8 mpoyeccax cmadbunuzayuu HAHOYACmuy, no-
JyueHue HAaHOYACMUY 8 MUKPOIMYIbCUSLX.

Tema 10. 3onb-cenv mexnonozus. Guzuko-xumuyeckue
OCHOBbI 30]1b-2e/lb MEXHOA02UU, 0COOEHHOCMU MeXHO-
JI02UYECKOll peanu3ayuy Memood, 803MOHCHOCIU Me-
mooa 8 NoayueHuu 2UOPUOHBIX NOAUMEP-HEeOpeaHUye-
CKUX HAHOKOMNO3UMO8, Memoobl CUHMe3d HAHOKPU-
CMANN08 0CANCOEHUEM 6 HAHOCMPYKMYPUPOBAHHbLE
Mampuyul.

Tema 11. Memoo Jlenemiope-bnooxwcemm (JIb): Du-
3UKO-XuMU4eckue ocHogvl memooa JIb, ocobennocmu
annapamuoul u MexHoI02ULeCKOU Cpeanru3ayus Memo-
oa. Bozmoowcnocmu memooda 6 coz0anuu HaHOCMPYK-
MYUPOBAHHBIX (DYHKUOHATLHBIX NIIEHOK.

Tema 12. Memoo monekynsipHo2o Haclauganus(mam-
puuHblll cCuHmes): onpeoeieHue Memood, OCHOBHbLE
npunyunel pearusayuu MMH, cxemvl cunmemuyeckux
sosmoocnocmert MMH, ocobennocmu ghopmuposarus
HAHOCMPYKMYP HA NOBEPXHOCMU CUIUKAEIIA.

Tema 13. Pencenosckas, 31eKMpPOHHASL U UOHHAS
aumoepaghusi. obuue ceedenus aUmospapuieckKo2o
npoyecca, annapamuas peanuzayus, wabioHsl, pe3u-
cmul, 603MOCHOCMU NYYKOBbIX Memooos
aumoepaghuu.

Tema 14. Cneyuanvuvie rumoepaghuyeckue memoowvl:
aumoepagusi Hanocgepamu, HAHONe4Yamuas
aumoepagus, — aumozpaguuecku  UHOYYUPOBAHHAS
camocoopka.

[Tpubopusie
HAaHOCTPYK-

TypBl

Tema 15. Ilonynposoonukosvie eemepocmpyKkmypol
(cemeponepexoo, 2emepocmpyKmypa, ceepxpeuien-
Ka): CmpyKmypa, OCHO8Hble XAPAKMEPUCMUKU U Npu-
MeHeHue.

Tema 16. HanosnekmpoHnuvie npubopbi Ha OCHOGe
K8AHMOBO-PA3MEPHLIX CIMPYKMYP.

Tema 17. Hanocmpykmypwl ¢ K8AHMOBbIM O2paHuye-
HUeM 3a cuem NPUNONCEHHO20 GHeulHe20 dleKmpuye-
CKO2O NOJA: CMPYKMYPbl Memani-0uUdieKmpuK-noJy-

nposoonux (MIII-cmpykmypol), nousmue o 08ymep-

OK-7
ITK-1
I1K-2

T,K,JIP
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HOM 2]IeKMPOHHOM 2asze;, CMPYKmypbl ¢ pacujeniet-
HbIM 3aMBOPOM.

Tema 18.  Hanocmpykmypvi ¢  KEAHMOBbIM
O2paHuveHueM 3a cuem 6HYMPEeHHe20 (8CMPOEHHO20)
INEKMPUUECKO20 NOJA. Oelbma-1e2upo8antvle U n-i-p-
i CMpYKmMypbl, MOOYIAYUOHHO-TIeCUPOBAHHbIE
CMPYKMYpbl,  KBAHMOBble  SAMbl, NepPUoOUdecKue
K8AHMOBble SAMbl.

4.2. CTpyKTypa JTUCHUIIMHBI (MOIYJIA)

Tabauya 2. Obwas mpyooemrocms OUCYUNTUHBL
cocmaensem 5 3auemnolx eOuruywl (180 4acoB)

TpynoémkocTb, 4achl
Bua pa6orsl
6
Bceero
cemMecTp
Oo0mas Tpy10eMKOCTh (B Yacax) 180 180
KonTakTHasi padora (B yacax): 68 68
Jlexummu (JI) 34 34
Jlaboparopubie paboTsl (JIP) 34 34
CamocrosiTe/ibHasi padoTa, B TOM 4HcJIe
85 85
KOHTAaKTHas padora (B yacax):
CaMOCTOSITETLHOE U3YUYEHHUE Pa3IeNIOB 85 85
IMoaroroBka u Npoxo:kIeHUe MPOMEKYTOY- 27 27
HOM aTTecTalluu
Buja npoMexyTouHoii aTTeCTANMHU 9K3aMeH

4.3. JIeKIMOHHBbIE 3AHATHSA

Tabnuma 3. [lepeyeHb TEKIIMOHHBIX 3aHATUN

Ne i/ Tema
1 2
1 CrpykTypa, LeTd W 3aJadyd Kypca MaTepuajbl U KOMIIOHEHThl HAaHOJJIEK-
TpoHukH. Kiaccudukanus HU3Kopa3MepHBIX CTPYKTYp ¥ HAHOMAaTepHAJIOB.
2 Hanokpucrannnueckue 00beMHbIE MaTepHabl.
3 YrnepoHble HAHOCTPYKTYPBI.
4 HaHocTpyKkTyupoBaHHbIE MJIEHKH U TOKPBITHSL.
5 MarsnuTHble HAaHOMaTepHUabl
6 Marepuaisl 5KCTpEMaIbHON 3JIEKTPOHUKH
7 I"a3odaznas snuTakcus Metauioopranudeckux coenuenuit (I'@D MOC).
8 MonekyasipHO-ITyYKOBast SMUTAKCHS.
9 dusnyeckre MeTo/Ibl NOTYYEeHUsI HAHOMATEePHUaIOB U HAHOCTPYKTYP.
10 XUMHUYECKUE METO/Ibl TOJyYeHHUs HaHOMATepHalloB U HAHACTPYKTYP.
11 | Bomb-rens TexHonOrNUs.




12 Merton Jlenrmiope-bnomkert (JIB).

13 Metoa MOJEKYISIPHOTO HAaCTauBaHMI(MAaTPUIHBINA CUHTE3)..

14 [TomynpoBOTHUKOBBIE TETEPOCTPYKTYPHI.

15 HanonnexTpoHHbIe TPHUOOPHI HA OCHOBE KBAHTOBO-Pa3MEPHBIX CTPYKTYP.

16 HaHocTpyKTypbl ¢ KBAHTOBBIM OTPaHMUYEHUEM 34 CUET IPUII0KEHHOTO BHEII-
HEr0 3JEKTPUYECKOTO IMOJIS. .

17 HaHocTpyKTypbl ¢ KBAHTOBBIM OTPaHUUYEHUEM 32 CUET BHYTPEHHETO (BCTPOEH-
HOT0) JEKTPUYECKOTO TOJISL.

4.4. llpakTnueckue (CeMuHapcKNe) 3aHATHSA

[IpakTuueckue 3ansatust (CeMHUHApCKUE 3aHATHUS) HE IPEAYCMOTPEHBI TPOrpaMMOit

4.5. JlabopaTtopHbie padoThI

Tabauya 4. llepeuens 1adbopaTopHBIX padbOT

Ne ni/m

HanmeHoBaHue 1a00paTOpHBIX padoT

BBogHoe 3aHsTHE. I/I3y‘lCHI/Ie BOIIPOCOB TCXHUKU 0E30I1acCHOCTH .

HonyquI/Ie MOPUCTOTO KPEMHHA METOJAO0OM JJICKTPOXUMHUYCCKOI0 TpaBJICHUA

Omnpenenenne CTENEHU OPUCTOCTH KPEMHHUEBBIX CTPYKTYpP BECOBBIM METOJOM

SIS I \S]

HccnenoBanue BOJIbTAMIEPHBIX XapaKTEPUCTUK KOHTAKTa Me-HaHOOPUCTBIN
KpPEMHUU

O6paboTka 1 koaudecTBeHHBIN aHam3 C3M u300pakeHui

HccnenoBanue mporecca CyOMHUKPOHHOM KOHTaKTHOH (oTonurorpadun

I/I3y‘-ICHI/Ie (I)OTOJ'IIOMCHI/ICI_ICHLII/II/I MMOPHUCTOTO KPEMHUA

HccnenoBanue y1eapHOM NOBEPXHOCTH MOPUCTOTO KPEMHUS

O| 0| | | W

HOHy‘-ICHI/Ie OCTPOBKOBBIX HAHOPA3SMEPHLIX IJICHOK

1.4.6. CamocTosiTe/IbHOE U3yYEeHUE PA3/1eJI0B U CIUIIINHbI

Tabnuya 5. CamocmosmenvHoe uzyieHue pazoeios OUCYUNIUHbL

BOI[pOCbI, BbIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUYCHHUE

HanocTpyKTynpOBaHHBIE MIJIEHKU U TOKPBITHUS.

MexaHnu3Mbl AIUTaKCHAJIbHOT'O pocTa.

Mertoap! TOTydeHUs] HAHOYACTHUIT U3 TTAPOBOM U )KHUIAKUX CPEI: TOTYyICHUE KOJUTOHUI-
HBIX YaCTHI] METOJIaMHU BOCCTAHOBJICHUS U PA3JI0KEHUSI B PACTBOPAX, IOBEPXHOCTHO-
aKTUBHBIC BEIIECTBA M X POJIb B MPOIlECCaX CTAOMIM3AIMA HAHOYACTHII, TIOJTyUYEHUE
HAHOYACTHUIl B MUKPOIMYJIbCHSIX.

Mertoap!l nmoy4eHus: ynopsJ04YE€HHbIX HAHOCTPYKTYP U3 HAHOYACTHUI: METO/BI I10-
Jy4YEHHE YHOPAAOUYEHHBIX CTPYKTYP HAHOYACTUI] Ha MOJIOKKE U3 KOJJIOUIHBIX CH-
CTEM U UX XapaKTEPUCTUKH.

30J1b-TeJIb TEXHOJIOTHSI: METOJIbl CUHTE3a HAHOKPUCTAIJIOB OCAX/ICHHEM B HAHO-
CTPYKTYpUPOBAHHBIE MATPHIIBL.




Meroap! OTy4eHHUs YIOPSAAOUYECHHBIX HAHOCTPYKTYP U3 HAHOYACTULL: ITOTy4YEHUE

3 | YUODSIIOUEHHBIX PEIIETOK HAHOYACTHIL B KOJUIOHIHBIX CYCHIEH3HAX H 0COOCHHOCTH
UX CTPYKTYPBI, METOJBI IIOJIy4YE€HHUE YIIOPAIOUYCHHBIX CTPYKTYP HAHOYACTHL Ha IO/~
JI0’KKE M3 KOJUIOMIHBIX CHCTEM U MX XapaKTEPHCTHKH.

DJeKTpOHHAs ¥ MOHHAS JIMTOrpadus: 00IIue CBEACHHUS JIUTOrpahuIecKoro nporec-
3 | ca, anmapartHas peaau3anysi, MabJoHbl, PE3UCThI, BO3MOXXHOCTH ITyYKOBBIX METOJIOB
auTorpaduu.

3 | CneumnanbHble 30HAMPYIONIME MUKPOCKOITBI, HAHOTEXHOJIOTHYECKHE KOMILIEKCHI.
Metoap! co3nanust HAHOCTPYKTYP ¢ omoIbio C3M: MEeTO/IbI OCaKACHUS U3 Ta30BOU
3 | M KHMOKOH cpell, MeXaHMYECKUI METOJI, METOI TT0JIEBOW HaHOoe(opManu, METO
u3MeHeHus (ha30BOT0 COCTaBa) U MX BO3MOXHOCTHU B 00J1aCTH 3anucy HHGOpMAIUH.

5. OneHo4yHbIe MaTepuaIbl AJIs1 TEKYLIEro H py0e;KHOTr0o KOHTPOJISI YCIIeBaeMOCTH
U MPOMEKYTOYHOI aTTecTaluu

OreHOUHBIE MaTepHalbl U TEKYIIEro, pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOU-
HOM aTTecTally CTYACHTOB [0 AUCHUIUIMHE ONPENESIIOTCS YyYeOHbIM IUIaHOM 00pa30BaTeNbHOM
IPO-TPaMMBbI M JICHCTBYIOLIUM OJO0KEHUEM O OAJUIbHO-PEUTUHIOBON CUCTEME aTTECTAlUH CTY-
JICHTOB OOy4Yarouuxcsl 1Mo nporpaMMam Beiciiero oopaszoBanusi Kabapauno-bankapckoro yHu-
Bepcuteta(llpukaz Ne 159/0 ot 31 asrycra 2017r.). [Ipu arrectanuu oOy4aroniuxcsi OLEeHUBA-
eTCsl KauecTBO pabOThl Ha 3aHATUAX (YMEHHE BECTH JUCKYCCHIO, CIOCOOHOCTh YETKO (popMyH-
pOBaTh CBOM MBICJIH), YPOBEHb MOATOTOBKH K CaMOCTOSITEILHOW JEATENbHOCTH, Ka4eCTBO BBI-
MOJIHEHUS 3afaHuil (KypcoBOil paboThl, jJabopaTtopHbIX paboT u ap.). Tekymmii u pyOexHbII
KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB I10 JIUCLUUIUIMHE IPOBOAUTHCS MO TPEM KOHTPOJIBHBIM TOY-
kaM. B konne 1/3 cemectpa 1-1 KOHTpoJbHasi TOYKa, BTOpas KOHTPOJbHas TOYKa- KOHell 2/3
CEMECTpA, a TPEThsI KOHTPOJIbHAS TOUKA MOCJIEIHUE ABE HEJEIHU CEMECTPA.

5.1. KoutokBuym

B cemecTpe mpoBoasTCs 3 KOJIIOKBUYMA, KaXKAbI U3 KOTOPBIX OLIEHUBAETCS B IPEEiIax
8 6amnoB. Ha xonokBuyMax KOHTposupyeTcsi GOpMUPOBAHUE JIEMEHTOB O0IIEKYIbTYPHOM
kommnereHmu OK-7 u npodeccronansubix komnerenuuii [1K-1, IK-2. Huke npuBeneHs! npu-
MepHbIE IEPEYHH BOIIPOCOB BRIHOCHUMBIX Ha BCE TPU KOJIOKBUYMa!

1-11 Konnokeuym:

1. UcTopusi HAHOTEXHOJIOTHH.
2. Oco0eHHOCTH KPUCTAITNYECKUX PEIIETOK HAaHOMATEepHAJIOB.
3. TeTrposapudeckue 1/ HAHOCTPYKTYPBHI.
4. IIpuHIMIBI TOCTPOEHHUS KJIACTEPOB.
5. Yraepoausie HaHOTPYOKH.[[prpoga XuMUuecKkux CBsI3el.
6. Yruepoausle HaHOKJIacTepbl. DyiiepeH:aToMHasi CTPYKTypa M CBOMCTBA
7. HeyrnepoaHsie mapooOpa3Hbie MOJIEKYJIBI.
8. YriepoaHble HAHOTPYOKU.ATOMHAsI CTPYKTYpa U CBOHCTBA.
9. Ilony4eHue yriaepoaHbIX HAHOCTPYKTYP METOIOM JIa3€pPHOTO HCTIapEHHUSI.
10. Merox yrnepoaHoi ayru
11. Metox ocaxxieHus U3 Ta30BoM (a3pl(yriepoHble HAHOCTPYKTYPHI)
12. O6sacT MpUMEHEHUS YIIIePOJHBIX HAHOTPYOOK. Y TIIepoiHbIe HAHOTPYOKH, KaK SKpaHbl
AJIEKTPOMAr-HUTHOTO U3ITyUYEHUSI.
13. I[lepcrieKTUBBI IPUMEHEHHS YTIIEPOIHBIX HAHOTPYOOK IS CO37JaHuUsI DIIEMEHTHON 0a3bl
KOMITBIOTEPOB HOBOT'O NOKOJICHUS.
14. HaHOTpyOKH B TEXHOJIOTUH TOILTUBHBIX JIEMEHTOB.

2-Ul KOJULOKBUYM:

16. HaHoTpyOKM Kak KaTaau3aTop XMMUYECKUX PEaKIuii.
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17. O6bE€MHBIE HAHOCTPYKTYPUPOBAHHBIE MaTEPUANIBI M UX KiIacCU(UKALUS.

18. Metoab! cuHTE3a 00bEMHBIX HAHOCTPYKTYPHPOBAHHBIX MaTepHalioB. MeTo 1 KOMIIaKTH-
poBaHus.MeTo/] cCBepXOBICTPOro OXJIaKAeHUs. MeTo/1 CIMHUHIOBaHUsA. MeTo/1 Ta30BOM aTOMU-
3aluH.

19. Oco0eHHOCTH MEXaHUYECKUX CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX 0OBEMHBIX MaTepHa-JoB.
20. OcoOeHHOCTH AEKTPUUECKUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX 00BEMHBIX MaTepHa-JoB.
21. MarauTHbIe CBOHCTBAa HAHOCTPYKTYPUPOBAHHBIX 0ObEMHBIX MAaTEPHAIIOB.

22.Oco0eHHOCTH CHEKTPa AMMEKTPOHHBIX COCTOSHUN U MPOBOJIMMOCTH MaTpPHUII C pacrpee-ieH-
HBIMHM HaHOYACTULIAMM.

23. MarnuTHbl€ CBOWCTBA HAHOYACTUL.

24. IIponeccsl HAHOTEXHOIOTMHU. MaTpUYHBIN CUHTE3 CBEPXPEIIETOK. THUIIBI U CBOMCTBA MaTpPHIL
U CHOCO-0bI UX KOJIMPOBAHUS.

25. Yipapnsiemass CHHTaKCHsI CBEPXPEIIETOK KapOua KpeMHHUSL.

26. DU3HKO-XUMHYECKHE OCHOBEI MeTota MIID.

277. OCHOBHBIE MPUHIUIBI TEXHOJIOTHYECKOM peanuzanuu MIIO.

28. OcoOeHHOCTH KOHCTPYKIUH slueeK KHYJICEHOBCKOIO TUIIA HCIOIb3yeMbIXx B MIID.

29. OcoOeHHOCTH KOHTPOJIA in-situ pocToBOM noBepxHocTH B MIID.

30. Kuneruka nponecca pocta retepocTpyktyp B MIID.

31.OcoGennoctu MIID B MHOrOKOMITIOHEHTHBIX TBEPBIX PAaCTBOPAX.

32. O0nactu NpUMEHEHHUs CTPYKTYp, oJyuyeHHbIX B MIIO.

3-1l KONOKGUY M.

33. ®U3MKO-XUMHUYECKHE OCHOBBI MeTo1a JIeHrMropa-biomxer.

34. OcoOCHHOCTH TEXHOJOTUYECKON peanu3anuu MeToaa Jlenrmiopa-bromxker.

35. Ponb ITAB B Texnosornu Jlenrmropa-binomxker.

36. BnusiHue MatepuanoB MOJJI0KKH Ha MapaMeTphl CIOEB, OJIYYEHHBIX MeT010M JIeHrMIopa-
bromxer.

37. BnusiHue reOMEeTPpUUYECKH HEOJHOPOAHOM MOBEPXHOCTH MOJJIOKKHA Ha MapaMeTpbl CIOEB,
MOJTyYeHHBIX MeTo10M JleHrmropa-bromxer.

38. MoaudunupoBanHas Metoauka Jlenrmiopa-biompker.

39. OcoOeHHOCTH TTOTYUYEHUSI HAHOPAa3MEPHBIX MOJIMAMHIHBIX TUIEHOK METOJI0M JIeHrMIopa-
brnomxer.

40. OcobenHoctu popMUpPOBAHUST HAHOPA3MEPHBIX MTOJIMAMHIHBIX MEMOpaH MeTooM JIeHT-
Mropa-biiomker.

41. ba3oBble NPUHIMIIBI 30JIb-T€JIb TEXHOJIOTUU. TEXHOIOrnYecKas cxema peain3ainm 301b-Tellb
TEXHO-JIOTUH.

42.OcoO6eHHOCTH TOTYYEHUs HAHOPA3MEPHBIX IIIEHOK METOOM 30J1b-T€lIb TEXHOJIOTHH.

43. TeXHOJOTUYECKHE BO3MOKHOCTHU 30J1b-T€JIb TEXHOJIOTHH.

44, OcoOeHHOCTH TEXHOJIOTHH TIOTYyYCHUSI HAHOTIOPUCTHIX KPEMHHUEBBIX CTPYKTYP METOJIOM
ANEKTPOXU-MUYECKOTO TPABJICHHUSL.

45. OU3NKO-XUMHYECKHE OCHOBBI KBAHTOBO-Pa3MEPHBIX CTPYKTYP METOJOM MHKOHTPYIHT-HOTO
WCIapeHus MIEHOK.

46. OCHOBHBIE TEPMHHBI U OTIPE/ICTICHUS] HAHOTEXHOJIOTHHU (HAHOCHCTEMa, HAHOMATEPHUAITBI,
HaHOCTPYKTYpPbl, HAHOTEXHOJIOTHsl, HAHOCUCTEMOTEXHUKA, HAHOAMATHOCTUKA).

Memoouueckue pexomenoayuu

IIpy moAroTroBke K KOJUIOKBUYMY CIENYET, IPEXKAEC BCEro, MPOCMOTPETh KOHCIIEKTBI
JIEKIIMM ¥ OTMETUTh B HUX MMEIOIIMECS BOIIPOCHI KOJJIOKBUYMa. Eciii Kakne-TO BOIIPOCHI BbIHE-
CEHbI TpernojaBaTeIeM Ha CaMOCTOSATENIbHOE U3YUYEHHUE, CIIeAyeT 0OpaTUThCS K yueOHOM IuTepa-
Type, PEKOMEHJ0OBaHHOM MPENO0IaBaTeNIeM B KaueCTBE NCTOYHMKA CBeAeHU. KommokBuyM mpo-
BOJIUTHCSI B BUJIE YCTHOT'O OMpoca U co0ece0BaHMs CO CTYJICHTOM

Kpumepuu oyenusanus
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Crernenb MOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC OLICHUBACTCH IO CICAYIOIINUM
KPUTCPUAM: - ACHOCMb, YemMKOCNb U 00KA3aMeNIbHOCMb U3NONCEHUS OMBEmMOo8 Ha eonpocel, -
61a0eHue cneyualbHbiMu mepmunamu, CUCnemMHOCmb 3HAHULL N0 meme KOJUIOK8UYMA. Hixe
IMPUBCACHA IIKAJId OCHUBAHMA .

BOIPOCHI

B OTBETE Ha BONPOC

€ro, JOIyCKas He-
KOTOpbIC HETOYHO-
CTH B OTBETC Ha
BOIIPOC

Onenka
HeynosnerBopurenbHo YAOBJIETBOPUTEIILHO XOpOIIO OTJIMYHO
2 Gamna 4 Gamna 6 G6anoB 8 b6amioB
CryneHt He 3Haer 3Hauu- | CTyneHT nosepx- | Ctynent xopomio | CTyAeHT B HOJHOM
TEJIbHOW YacTW BOIPOCOB, | HOCTHO 3HAET BOIPO- | 3Ha€T  Marepual, | o0bemMe 3HaeT marte-
JIOTYCKaeT CYILIECTBEHHbIE | Chl KOJUIOKBUYMA, J10- | TPAMOTHO U IO Cy- | pHaJl, I'PaMOTHO H
omMOKM B OTBETaX Ha | yCKaeT HETOYHOCTHU | IIECTBY  M3JIaraeT | M0 CYyIIECTBY U3-

JIaraeT ero, He Jo-
IyCKasi CYILECTBEH-
HBIX HETOYHOCTEH B
OTBETE HA BOIPOC.

5.2. TecThl

TectupoBanue 1o U3y4aeMbIM pa3zeiiaM IPOBOAUTCS 3 pa3a B CEMECTP CHHXPOHHO C IIPOBEJIe-
HUEM KOJJIOKBHYMOB. Ha TecTax KoHTposupyeTcs (GOpMUpOBaHHE JIEMEHTOB OOILEKYIbTYPHOM
komneteHuuu OK-7 u npodeccuonanbubix kommnerenmuit [1K-1, T1K-2. Huxe npuBeaeHbl

00pa3Ibl TECTOBBIX 3a/IaHUM::

1. OT™MeThTE NPaBUIIbHBINA OTBET

Ocax/IeHHe TOHKUX OPUCHTHPOBAHHBIX IUICHOK , TIOCPEICTBOM YIIPABICHUS MOJICKYISIPHBIME TTOTOKAMH
M MouneKyIspHO-ITyYKOBast SITUTAKCHS
O XwuagkodasHas SITHTaKCHSA
(] MarHeTpoHHOE paciblIcHHE

2. OT™MeThTe IPaBUIIBHBIN OTBET

TexHoMOTHS MOTYYeHNS KBAHTOBO-Pa3MEPHBIX TETEPOCTPYKTYP
M MosexynsipHO-IIy4YKOBast STUTAKCHUSI
L] DneKTpoXuMHYECKOEe OCakKICHUE
[l BakyyMHO-TEpMHUYECKOE pacibUICHUE

3. OT™MeThTe NpaBUIBHBINA OTBET

K CHCTENE m::y}mi‘{ OTEAYEH

(] 4-mMarumynsTop moaokKu

M 4-sueiiku Knyacena

] 4-3acnoHku

L] 4-35exTpOHHBIC MYIIKH
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4. OT™MeTbhTE NPaBUIbHBIN OTBET

K CHCTEDIE Bﬂ}'}mﬁ OTKAYKH

M 7- snektponnas mymka JOBD

[ 7- MCTOYHHK PEHTT€HOBCKOTO M3ITyYCHHS
L] 7- macc-criekTpoMeTp

L] 7- marekarenb

5. OT™MeTbTE NMPaBUIIBLHBIA OTBET

K CHCTENE Bﬂ}?mi’[ OTEKAYEKH

M 10 - tepmonapa

O 10 - gaT4mk gaBiIeHAs

[J 10 - HCTOYHMK PaaUaliOHHOTO HarpeBa oopasia
[J 10 - maTcumk Macc-CrieKTpoMeTpa

6. OTMETBTE NTPaBWIbHBIN OTBET

Dddy3us
M MemieHHoe HCTEYCHNE TA30B Yepe3 MAIIbIe OTBEPCTHS

[ BeIicTpoe McTeYeHHe Ia30B Yepe3 Majble OTBEPCTHS

L] MemieHHOE UCTEUCHUE T'a30B Yepe3 OOJIbIINE OTBEPCTHUS
U duddysus B TBepaoM Teme

U Juddysus B KHIKOCTIX

7. OTMeThTe NMpaBUIbHBIN OTBET

Marepuan mi1st u3rotosieHus 3G y3HoOHHON SUEHKN
KeJIe30

L cramb

U rpadur

M BBICOKOUHMCTHII TpaduT

M uuTpua 6opa

O
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8. OT™METBTE NPaBUIBHBIN OTBET

TpeboBanus k matepuanam 3¢pGy3MOHHON TUSHKH:
A-XuMuYecKas 4ucToTa
b-uu3koe rasosnineaeHue
B-BrIcOKas MexaHHUYecKas IPOYHOCTD
I'-xumuueckast CTORKOCTh K IIMXTOBBIM MaTepHaiaM
J1- BBICOKAsI XUMHUYECKAsi aKTUBHOCTD
E- HU3Kas M1acTHYHOYTH

M ABB,E

O ABb

U AE

0 AB,B,C

9. OTMeTbTE NPABWIBHBINA OTBET

MOHOKpHCTAIUTHYECKas TUICHKA pacTeT Ha IOI0KKE, OTJIMYAIOIICHCS OT MaTepraia IICHKH, U HE
BCTYIAET C HEM B XMMUYECKOE B3aUMOICHCTBHE

M Tereposnurakcus

] TomoamuTakcus

[J XemoamacopOrust

[0 KunkodasHast SnUTaKCHsI

10. OT™MeTbTE NPaBUIbHBINA OTBET

MoOHOKpHCTAIUTHYECKas TUICHKA PacTeT Ha TMOUI0KKE, IPH TOM XUMHYECKHI COCTAB IJIEHKH HE OTJIH -
4aeTcs WIK MaJIo OTJIMYAeTCs OT COCTaBa MOJIOKKH

M T'oMo3nuTakcus

[J Tereposmurakcus

O Xemosnurakcus

] Ancoporust

11. OT™METBTE NPABWIBHBINA OTBET

OpHeHTHPOBAHHOE HAPAIMBAHUE CIOEB IJIEHKH, KOTOPast BCTYIaeT B XUMUIECKOE B3aUMOJIEHCTBIE C BE -
HIECTBOM I10JIOKKH

M XemosmuTakcus

0 Tomorsnurakcus

L] Tereposnurakcus

[ XemoamacopOrust
OTMeThTE TPaBUIIbHBIN OTBET

12. TONOJIHUTE

B ..... roay BriepBbie ObLTH pa3pabOTaHbl TCOPETUUCSCKUE OCHOBBI TEXHOJIOTUH (YOPMHUPOBAHUS IBYMED -
HBIX KBAaHTOBBIX 5IM
Ipasunvuvie éapuanmol omeema: 1968;

13. OT™MeThTE TPaBWIbHBIN OTBET

BriepBbie TepMUH HAHOTEXHOJIOTHSI OBLIT BBEJICH B .....TOILY
O 1960
O 1977
O 1992
M 1974

14. OT™MeThTE MPAaBWIBLHBIN OTBET
B... roJy OBUT KBaHTOBBIN ekt Xona
L1 1965
L1 1978
0 1998
M 1985

15. OT™MeThTE NMPABWIBHBINA OTBET

B .... rogy 6511 co31aH TIepBhI TPAaH3UCTOP HA OCHOBE HAHOTEXHOJIOTHH
13



M 1998
1 1985
0 1976

Memoouueckue pexomenoayuu

TecTbl — 3TO BOIPOCHI WM 3a/laHusl, IPELyCMAaTPUBAIOLINE KOHKPETHBIM, KpaTKUM, 4eT-
KM OTBET Ha MMEIOIIMECS 3TAJOHBI OTBETOB. IIpu caMOCTOATENBHOM MOATOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXO0UMO:

a) TOTOBSCh K TECTUPOBAHMIO, MPOpaboTaTh UH(OPMAIIMOHHBIN MaTepHal 1Mo AUCLUILIN -
He. [IpokoHCYyIbTUPOBATHCS € MpenoaBaTesieM o BOIIPOCY BbIOOpa y4eOHOM TuTepaTyphl;

0) 4eTKO BBISICHUTE BCE YCIOBHs TECTUPOBAHUS 3apaHee. 3HaTbh, CKOJIBKO TecTOB Bam Oy-
JeT TPEAJIOKEHO, CKOJIbKO BPEMEHU OTBOJUTCS Ha TECTHMpPOBAHHE, KakoBa CHCTEMa OLIEHKH
pE3yJIbTAaTOB U T.A.

B) mpuctynas K paboTe C TecTaMd, BHUMATEIbHO M JI0 KOHIA MPOYTUTE BOMNPOC U
npeJularaeMble BapuaHThl OTBETOB. BpiOepuTe npaBuiibHbIe (MX MOXKET OBbITh HECKOJIBKO). Ha oT-
JIJIbHOM JIUCTKE OTBETOB BBIMULINTE LIU(PY Bompoca U OyKBbI, COOTBETCTBYIOIUE PABUILHBIM
OTBETaM;

T) B MIPOLIECCE PEIICHUS JKEJIaTeIbHO MIPUMEHSTh HECKOJIBKO MOJX0A0B B PEIIEHUH 3a/1a-
HUsS. DTO MO3BOJIIET MAaKCUMAaJIbHO TMOKO ONEpUpOBaTh METOAAMHU PEILEHHsI, HAXOIA KaX bl
pa3 ONTUMAaJbHBIM BapUaHT.

1) ecnu Bbl BeTperwin upes3BblYaiiHO TpyAHBIA 111 Bac Bompoc, He TpaTbTe MHOIO
BpeMeHH Ha Hero. [lepexoaute k Ipyrum tectaM. BepHureck K TpyJHOMY BOIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BPEMsI JUIsl IPOBEPKU OTBETOB, YTOOBI H30€KaTh MEXaHUUECKUX
OIHOOK.

Kpumepuu oyenusanus

Onenka
HEYOBJIETBOPUTEIHLHO Y/I0BJIETBOPUTEIHHO XOPOIIO OTJIIMYHO
0 6amioB 3 bauia 4 bayna 5 6amioB
Menee 50 % npaBunbHO BbI- | 50-70% mnpaBunbHO | 71-85% mnpaBuib- | 86-100% npaBuis-
NIOJTHEHHBIX 3a/1aHUi. BBINOJIHEHHBIX 33J]a- | HO BBIMOJIHEHHBIX | HO BBIIOJHEHHBIX
HUI. 3aJIaHUMN. 3aIaHUMN.

5.3. 3apanus 1Jis1t 1a00PaTOPHBIX 3aHATHI
(Koumponupyemvre komnemenyuu OK-7, I[IK-1, I1K-2)

JlaGopaTOopHBIi PAKTUKYM SIBIISIETCS] BAXKHBIM 3JIEMEHTOM O00yUYEeHHMS, T.K. IPUBHUBAET HABBIKU
CaMOCTOSITENIbHOM pabOThl HA PA3IIUYHOM Ja0OPaTOPHOM 00OPYIOBAaHUH U YMEHHE 0JIb30BATh-
Csl pa3IMYHBIMU IPHOOpPAMH ¥ HUHCTPYMEHTAMU.

Ilpumep munoeoii 1adopamopnoii pabomut

«llonyuenue nopucmozo Kpemuus MemooOOoM deKMPOXUMUYECKO20 MPABLEHUN
[{enbto paboTHI SIBJIAETCS 03HAKOMIICHHE C TEOPETUYECKUMU OCHOBAMHU aHOJTHOTO TpaBJie-
HUS KPEMHHUS U OCBOCHHE TEXHUKH U TEXHOJOTHUU MOJYUYEHHS SKCHEPUMEHTAIBHBIX CTPYKTYD
HAHOCTPYKTYPHUPOBAHHOTO KPEMHHUSL. .

Memoouueckue pekomenoayuu

Beimonaenue kax ol 1abopaTopHOi paOOThI CKIIABIBACTCS U3 CIIEAYIOIINX 3TAIOB.

1. CamocrosTenpHas MOATOTOBKA CTYIEHTOB K pabore. Ilepen nHauanom pa®OTHI CTYICHTHI
JOJDKHBI YETKO MPEACTaBIATh ceOe 1enb padoThl, 3HATh CXEMY, METOJl U3MEPEHHUS, (PUINUECKYIO
CYIIHOCTb OXHMIAeMbIX pe3yJabTaToB. J{OMKeH OBITh MOJATOTOBJICH MPOTOKOJ HU3MEPEHHH, CO-
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JepKaui TaOIuIbl IS 3alUCH PEe3yIbTaTOB U3MEPEHMI U OCHOBHBIE pacueTHBIC (HOPMYIIBL.
CTYHGHTI)I, HC IMOATOTOBUBIINECCS K pa60Te B COOTBETCTBHUU C O TUMU Tpe6OBaHI/ISIMI/I, K BBIITIOJIHE -
HUIO PabOTHI HE TOMYCKAIOTCS.

2. [IpoBenenue 3KCrepuMeHTa. DTOT ATall OCYIIECTBISETCS B COOTBETCTBUU C METOJINYECKUMHU
yKa3aHUSIMHU, KOTOPBIE COJEpPIKATCS B OMUCAHHWM K Kaxkaou pabore. JlabopaTtopHble M3MEpeHUS
Ha CTEHJIC CTYJCHT MOKET HAauaTh TOJBKO IMOCIIe COOECeOBaHMUS C MPEIOoIaBaTeIeM U ToJTyde-
HUSl COOTBETCTBYIOIIETO J0oMycKa. JIFoOble M3MEHEHUs B CXeMe€ MPOBOJATCS MPU OTKIIOUECHUH
CXEMblI OT HWCTOYHHUKA HaIIPAKCHHA. Pe3y.]'H)TaTBI HU3MCPCHUA HNPOBCPAIOTCA IMMPCIIOAABATCIICM.
[Tpu pabote B mabopatopuu HEOOXOJUMO CTPOTO BHITIONHATH BCE MPAaBHIIA TEXHUKU 0€30TacHO-
CTH M yKa3aHUs TIPEIoaBaTers.

3. CocraBieHue oT4era O MpoJieslaHHON padoTe.

OT4eT JOJDKEH cojepKaTh NCUYCPITBIBAIOIINEG JAHHBIC, KaK O IIeJTH paOOThI, TAK B O Pe3yJIbTa-
Tax B CIEAYIOIIEH MOCIeI0BaTeIbHOCTH:

®  33/IaHUE;

CXEeMa YCTaHOBKH 1 OIMMCAHHUEC METOJUKHA HSMepeHHﬁ;

MEePBUYHBIE SKCTIEPUMEHTANILHBIE PE3YJIbTATHI 3a MOAMKUCHIO MPENOaBaATENS;
pe3yNbTaThl 00paOOTKU HKCIIEPUMEHTATBHBIX TaHHBIX, BKIIIOYas rpaduKu, TaOIHIIbI;
o01IHe BBIBOJIBI O pPabOTE M 3aKIIFOUEHHUE, O KAYECTBE UCCIICIOBAaHHBIX MATEPHAIIOB.

TekcT oTyeTa MOKEH OBITH HANMKMCAaH aKKypaTHO U Pa300pUYMBO OT PYKHM WUJIM MPEACTaBICH B
BUIC pacClic4yaTKu, MoCJiIC KOMHBIOTepHOﬁ BCPCTKHU. B O6OI/IX ClIy4dasax TCKCT AOJDKCH HpPCACTaB-
JSTh cOOOM JIOTHUECKOe HM3JIOXKEHHE CylllecTBa Bompoca. Hemomyctumo mpuBeneHue Gpopmyd,
Tabymi 6e3 pa3bsICHEHNH BCceX 0003HaUeHUH U cokparieHuit. OTYeT JOHKCH OBITh MOHATCH IS
KaXKJ0r0 YUTAOIIEro 0e3 KaKUX-JI100 JOTOTHUTEIBHBIX BOIIPOCOB Yy COCTaBUTENEH OTYEeTA.

Kpumepuu oyenusanus

O1eHnBalOTCs ey roIue 3Tambl JJabopaToOpHOH pabOTHI:
1. BrimomHeHHE SKCTIEPUMEHTAIBHON YacTH paboTHI.
2. OGpaboTKa pe3yIbTaTOB U MOATOTOBKA OTYETa O BHIIIOJHEHHOM padore.
3. 3amuTa pe3yabTaThl 1a00paTOpHOM pabOTHI.

CTyJeHT BBINOJHUBIIUHN W 3alIUTUBIINKM Bce Ja0opaTOpHbIe pabOThl MO JUCLHUIUIMHE IOJTY-
gaeT B KoHIle cemectpa 21 Oamr. Kaxmas maboparopHas paboTa B 3aBUCUMOCTH OT CTCIICHH
CJIO)KHOCTH Y BaXKHOCTHU TEMBbI OLICHUBAETCsl UHAMBUYalbHbIM OayioM. [llkana oneHuBanus ya-
0opaTopHBIX pabOT yCTaHABIMBACTCS B Haudale ceMecTpa W JOBOAWUTCS IO CBEACHUS 00Y-
YAIOLIUXCS CTY/IEHTOB.

5.4. Ilpome:kyTOuHAs aTTECTALMS
(xoumponupyemvie komnemenyuu OK-7, I[IK-1, T1K-2).

N3ydyeHne qUCIMILIMHBI 3aBEpLIAETCS YCTHBIM 3K3aMeHOM. [lepedueHb OCHOBHBIX BOIPOCOB K
9K3aMeHY NPUBEICH HIXKE!
. IlcTOopust HAHORJIEKTPOHUKHH.
. OcOOEHHOCTH KPUCTAINIMYECKUX PEIIETOK HAHOMATEPHAJIOB.
. Terposapudeckre /1 HAHOCTPYKTYPBHI.
. [IpyHIUIBI TOCTPOEHNUS KIACTEPOB.
. Yriepoausle HaHOTPYOKHU. [Tpupona xumMuueckux cBsize.
. YrneponHsle HaHOKIacTepbl. DyJuiepeH:aTOMHasi CTPYKTypa U CBOMCTBa
. Heyrnepoansle mapoodpa3Hble MOJIEKYJIBI.
. YrneposHbele HAHOTPYOKU.ATOMHasI CTPYKTypa U CBOMCTBA.
9. Ilony4eHue yriaepoaHbIX HAHOCTPYKTYP METO/OM JIa3€pPHOTO UCTIapEHHUS.
10. MeTon yriiepoaHoi 1yru
11. Merton ocaxxieHus U3 ra30BoM (a3bl(yriiepoJHble HAHOCTPYKTYPHI)
12. O6sacT IpUMEHEHUS yIIIePOJHBIX HAHOTPYOOK. YTIepOoAHbIe HAHOTPYOKH, KaK SKPAHBI
AJIEKTPO-MAarHUTHOTO U3TyUYEHUSI.

03O\ LN AW~
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13. I[lepcrieKTUBBI IPUMEHEHHS YTIIEPOIHBIX HAHOTPYOOK IS CO37aHuUsI DIIEMEHTHON Oa3bl
KOMITBIOTEPOB HOBOT'O NOKOJICHUS.

14. HaHOTpyOKH B TEXHOJIOTUH TOIUTUBHBIX JIEMEHTOB.

15. HanoTpyOKH -KaKk XMMHYECKHE CEHCOPBI.

16. HaHoTpyOKM Kak KaTaau3aTop XMMUYECKUX PeaKIuii.

17. O6bEMHBIE HAHOCTPYKTYPUPOBAHHBIE MaTepUaIbl U UX KJIacCHU(PHUKAIHS.

18. MeTozp! cuHTe3a 00bEMHBIX HAHOCTPYKTYPHPOBAHHBIX MaTepUaioB. MeTo 1 KOMIIaKTHPOBa-
HUsA. MeTo cBepXOBICTPOTO OXJIaxXaeHuss. MeTo ] CHUHUHTOBaHMsI. MeTo ] Ta30BOi aTOMU-
3allUN.

19. Oco6eHHOCTH MEXaHNYECKUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX 00BEMHBIX MaTEpHAIOB.
20. OcoOeHHOCTH IMEKTPHUUYECKUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX 00BEMHBIX MaTepPHUasIOB.
21. MarHuTHbI€ CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX 00BEMHBIX MATEPHAJIOB.

22. Oco0eHHOCTH CIIEKTpa AIEKTPOHHBIX COCTOSHUHN M MIPOBOIUMOCTH MATPUIL C pacripeiesEH-
HBIMHM HaHOYACTHUIIAMH.

23. MarHuTHbI€ CBOMCTBA HAHOYACTHII.

24. IIpouieccsl HAHOTEXHOJIOTUU. MaTpUYHBIN CUHTE3 CBEPXPEMIETOK. THIIBI M CBOM-CTBA MaTPHIL
U CTIOCOOBI MX KOJUPOBAHMS.

25. YnpaBnsiemasi CHHTaKCHsI CBEpXpELIETOK KapOuia KpeMHUsI.

26. usnKo-xuMu4eckre ocHoBbI MeToa MIID.

277. OCHOBHBIE IPUHIIUIIBI TEXHOJIOTMYECKON peanuzannu MIID.

28. Oco0eHHOCTH KOHCTPYKIIMHU SY€eK KHYICEHOBCKOTO THIIA HCIIONb3yeMbIX B MIID.

29. OcobeHHOCTH KOHTPOJIS in-Situ pocToBOM MoBepxHOCTH B MIID.

30. Kuneruka npouecca pocra rerepoctpykryp B MIIO.

31. Ocobennoctr MIID B MHOTOKOMITOHEHTHBIX TBEP/BIX PacTBOpaXx.

32. O6nacTu NpUMEHEHHUs CTPYKTYp, NoTydeHHbIX B MIID.

33. ®U3MKO-XUMHUYECKHE OCHOBBI MeTo1a JIeHrmropa-biomxer.

34. OcoOeHHOCTH TEXHOJOTHUECKON peanu3anun Metoaa Jlenrmiopa-biomxer.

35. Ponb ITAB B Texnosornu Jlenrmropa-binomxker.

36. BiusiHue MaTeprasoB MOAJIOKKH Ha TapaMeTphl CIOEB, IOTYyYEHHBIX METOAOM JIeHrmiopa-
bromxer.

37. BnusiHME reOMEeTpUUYECKH HEOTHOPOJIHOM MOBEPXHOCTH MOJIOKKH Ha NapaMeTphl CIOEB,
MOJTy4YeHHBIX MeToJJoM JleHrMmiopa-biompker.

38. MoaudunupoBanHas Metoauka Jlenrmiopa-biompker.

39. OcobeHHOCTH TTOTYyYEHUST HAHOPAa3MEPHBIX MOJIMAMHIHBIX TUIEHOK METOJI0M JIeHrMIopa-
biomxer.

40. OcobenHoctu hopMUPOBAHUST HAHOPA3MEPHBIX MTOJIMAMHIHBIX MEMOpaH MeTooM JIeHT-
Mropa-biiomxker.

41. ba3oBble NPUHIMIIBI 30JIb-T€JIb TEXHOJIOTUU. TEXHOIOrnYecKas cxema peain3alnu 301b-Tellb
TEXHOJIOTHH.

42.OcoO6eHHOCTH TOTYYEHUs HAHOPa3MEPHBIX IIIEHOK METOJIOM 30J1b-T€lIb TEXHOJIOTHH.

43. TexHOIOTNYECKUE BO3MOKHOCTH 30J1b-T€JIb TEXHOIOTHH.

44. OcoOeHHOCTH TEXHOJIOTUHN MOyUYEHUS! HAHOMIOPUCTHIX KPEMHHUEBBIX CTPYKTYP METOAOM
EKTPO-XUMHUUECKOTO TPABJICHUS.

45. PU3NKO-XUMHUYECKHE OCHOBBI KBAHTOBO-Pa3MEPHBIX CTPYKTYP METOI0M MHKOHTPYIHTHOTO
ucrnape-Hus IIEHOK.

46. OCHOBHbIE TEPMUHBI U OIpe/IeTICHHUs] HAHOTEXHOJIOTUN (HAaHOCUCTEMa, HaHOMAaTepHallbl,
HAHOCTPYKTYpPbI, HAHOTEXHOJIOTHsI, HAHOCUCTEMOTEXHUKA, HAHOJUAarHOCTHKA).

47. HaHOCTPYKTYpBI C KBAaHTOBBIM OTPaHUYECHHEM.

48. IIpnOopHbIe CTPYKTYPhI HA YIIIEPOAHBIX HAHOCTPYKTYpaxX.

49. Pe30HaHCHO-TYHEJIbHBIN AUOI.

50. HanoTpaH3uCTOpBI.

Memooduueckue pexomenoayuu npu N0O20MOBKe K IK3AMEHY
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[TonroToBka cTyJIEHTOB K 9K3aMEHY BKIJIIOUYAET NMPOpabOTKY JIEKLUH, B TECUCHUH CeMecTpa
U HETOCPEJICTBEHHYIO IMOATOTOBKY B JHH, MpPEIUIECTBYIOLIME 3K3aMEHY, BKJIOYas, KOHEYHO,
MOJTOTOBKY K KOJUJIOKBUYMaM, TECTUPOBAHUIO, BHIMOJIHEHHUIO TaOOPAaTOPHBIX pabOT M UX 3alllv-
Ty.

Jlie OATrOTOBKM K OTBETaM Ha HK3aMEHAlIMOHHBIE BOMPOCHI (OHM BBINAIOTCS B KOHIIE
CEMECTpa) CTYEHT JOJIKEH UCIOJIb30BATh HE TOJIBKO KypC JEKIHUHA, HO U OCHOBHYIO U JONOJIHH -
TEJIbHYIO JINTEPATypy Ul BHIPAOOTKM YMEHHUS JaBaTh pa3BEepHYyTbIe OTBETHI Ha MOCTAaBIICHHbBIE
BOIIPOCHI.

B Xxoz1e moAroToBKM K 3K3aMEHY CTYJEHTY HE00X0AUMO oOpalarh BHUMAaHUE HE TOJIBKO
Ha ypOBEHb 3alIOMHHAHUS, HO U Ha CTENeHb MOHUMAaHHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTA-
€TCsl HE IPOCTBIM 3ay4YMBaHUEM, a YCBOCHHUEM IPOYHBIX CUCTEMATH3UPOBAHHBIX 3HAHUI aHa-
JUTHYECKUM MbliieHrueM. Ciie1oBaTeabHO, HEMOCPEACTBEHHAs MOATOTOBKA K IK3aMEHY JI0JKHA
B Pa3yMHBIX NIPONIOPLMSAX COYETATH U 3alIOMUHAHKE, U IOHUMAHHUE MPOrPaMMHOI0 MaTepuaia.

Pacnipenenenne 6anioB Tekyiero, pyoexxKHOro KOHTPOJIS U SK3aMeHa

Ne Oomas 1-91 TOUKA 2-41 TOYKA 3 Touka
cymMma
1. | Texkymmuii KOHTPOJIb
MOCEIIEHNE 3aHITHI 10 6ai- 3 3 4
JIOB baia bama Oaia
BEBIIIOJIHEHUE U 3allHTa 21 7 7 7
1ab0opaTopHBIX paboT Oat 0asIoB 0asIoB 0ayI0B
2. | PyOexHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJI0B 0aJIoB 0ajIoB
KOJJIOKBUYM 24 8 8 8
Oasia 0aJI0B 0aJIoB 0asI0B
Hroro 70 23 23 24
0as110B 0aJ1a 0aJs1a 0aJy1a
3. | Ox3amen 30 min — 15, max — 30
0as10B 0aJL10B

Kpumepuu oyenusanus

[ToAroTOBIEHHOCTH CTYAECHTA K 3K3aMEHY OLIEHUBAETCS 110 TPEM YPOBHSIM :

e (0a30BbIif ypOBEHD (OLIEHKA «Y/I0BJIETBOPUTEIbHO») SIBIISICTCS 003aTENbHBIM IS
BCEX 00YYaroIMXCs MO 3aBEPUICHUH OCBOCHMSI JUCIUIINHBL,

® [POJBUHYTHIM ypPOBEHb (OLIEHKA «XOPOILLI0») XapaKTEePU3yeTCs MPEBHIIIECHUEM MU-
HUMAaJIbHBIX XapaKTePUCTHK C(HOPMUPOBAHHOCTH KOMIIETEHIIMH 10 3aBEPILICHUH
OCBOEHUS AMCLUIIINHBL;

® BBICOKHMII YPOBEHb (OLIEeHKA «OTIMYHO») XapaKTEPU3YyETCs] MAKCUMAJIbHO BO3MOX-
HOMW BBIPQ)KEHHOCTHIO KOMIIETEHLIMU U SIBJISIETCS] BAKHBIM Ka4eCTBEHHBIM OPHEHTH-
POM JUIsl CAMOCOBEPIIIEHCTBOBAHUS.

Kputepuu u nokazaTenu olleHUBaHUS MPOMEKYTOUHOMN aTTeCcTalluu

[lIxana mo TpaAMIIMOHHON MATHOAINIBHON CHCTEME

ba3oBbIi1 ypoBeHb IIponBUHYTHII .
Beicokuii ypoBeHb
HCYNIOBJICTBO- | yIOBJICTBOPHUTECIIb- YPOBCHb
OTIINYHO/ AH. 3a4eT
PUTENBHO HO /mud. 3a4eT xopomio/ qud. 3a4er

[Ixana mo 6aJTbHO-PEUTHHTOBOM CUCTEME
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IIIkana mo TpaAMIIMOHHON MATHOAIIBHON CHCTEME

36-60 |

61 —80 81 -90 | 91 - 100

CryneHt HenoOpaBILIuit
JOIyCKaeTCsl.

36 6amioB B XO0A¢€ TCKYIICTO U py6e>1<Hor0 KOHTPOJIA K 9K3aMCHY HC

6. Meroguyeckue MaTepuaJbl, ONpeae/sione Npoueaypbl OLeHNBAHUS 3HAHUI,
YMEHHi, HABBIKOB M ONbITA /1eSITeJIbHOCTH

Ta6J'II/II_Ia 7. PGSYJ'ILTaTLI OCBOCHU y‘-Ie6H01>i AUCHUIUINHBI, ITOAJICIKAIIIHUEC ITPOBCPKE

Pe3yabTarsl 00y4yeHus
(KOMIeTEeHIINHN)

OcHOBHBIE ITOKA3aTeJIU OLEHKH
pe3yJbTATOB 00yUeHUs

CrniocoOHOCTB K camoopra-
HU3allMU B camoo0pa3oBa-
Huto (OK-7)

3HaTh: OCHOBHBIC ITPABUJIA U IIPHEMbI CAMOOPTaHU3AI[MU U CaMO00-
pazoBanus OK-7(31).

YMeTh: CaMOCTOSITEIIBHO OCYIIECTBIIATh TOUCK, XpaHEHUE, o0pa-
00TKYy W aHamu3 WHPOPMAIUU W3 PANIMYHBIX HCTOYHUKOB W 0a3
JAHHBIX [0 CBOWCTBAM, TEXHOJIOTUW TOJYYCHUsS TMPUMEHEHHIO
MaTepUaIoB AJIEKTPOHHON TEXHUKE, MPECTABIATh €€ B TpeOyeMoM
dopmare ¢ UCTIOIB30BaHUEM WH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U
ceteBbix TexHONIOTHHOK-7(Y1).

Baaners: MeToaMu U crioco0amMu caMOCTOSITEIbHO PUOOpeTaTh U
WCITIOJIB30BAaTh B MPAKTHUYECKON EATEIIbHOCTH HOBBIE 3HAHUS U yMe-
HUSI, B TOM YHCII€ B HOBBIX OOJIACTSIX 3HAHMUMU, CBSI3aHHBIX C TEXHO-
JIOTUYECKON IOATOTOBKOM IPOM3BOJCTBA MAaTEPUATIOB U CTPYKTYp
snexktponHor Texuuku OK-7(B1).

CriocoGHOCTBIO CTPOUTH
npocreiime pu3nIecKue
U MaTeMaTUYECKUE MOJe-
71 IpubOpPOB, CXeM,
YCTPOMCTB M YCTAHOBOK
AJIEKTPOHUKH U HAaHORJIEK-
TPOHUKHU Pa3IUYHOTO
(YHKLIMOHAIBHOTO Ha3HA-
YEHHUs], a TAKXKE HCII0JIb30-
BaTh CTaH/IapTHBIE
IIPOrpaMMHBIE Cpe/ICTBA
UX KOMIIBIOTEPHOTO MOJE-
mupoBanus (I1K-1)

3HaTh: OCHOBHBIE CBOICTBA U MPOLIECCHI MTO3BOJISIIOIINE TPOBOAUTH
XapaKTepu3aIUIo U MOCTPOCHHUE MPOCTEUIINX (PU3HUECKUX U
MaTeMaTUYECKUX MOJiesiell HAHOMaTepHUajIoB U HAHOCTPYKTYp HEOO-
XOJUMBIX JJIsl PELIEHNs] HAYy4YHbIX U IPOM3BOJCTBEHHBIX 3a/1a4, CBs-
3aHHBIX C U3MEPEHHUEM MapaMeTPOB U MOAU]UKAIEN CBONCTB
00BbeKTOB HaHOTeXHONIOTHH B dekTpoHuke ITK-1(31).

YMetb: BBIOpaTh U CO3AaTh MOJIETh CXEMBI H3MEPEHHSI TTaPAMETPOB
U TEXHOJIOTUYECKOTO MapIIPyTa I MOAU(DHUKAIINH CBOHCTB O0BEK-
TOB HAHOTEXHOJIOTHH B 3neKkTpoHuke. [K-1(Y1).

Baagerhb: nepBUYHBIMU HAaBBIKAMH MCTIOJIB30BaHUS TPOTrPAMMHBIX
CPEJICTB JJIsl CO3J]aHUsI MAaTEMAaTUYECKUX U (PU3UIECKUX MOJIeTIeH
CBSI3aHHBIX C OIICHKOHW MapaMeTpoB HAHOMATEPUAIIOB, C BHIOOPOM
PEXKUMOB MOAM(PUKAIIMHA CBOMCTB OOBEKTOB HAHOTEXHOJIOTHUH B
anekrponuke. [K-1(B1).

CrnocoOHOCTBIO apryMeH-
TUPOBAHHO BHIOMPATH U
peann30BBIBATh HA MPAK-
TuKe 3(pPeKTUBHYIO METO-
JIMKY 3KCIIEPUMEHTAIIb-
HOT'O MCCJIEIOBAHUS Mapa-
METPOB M XapaKTEPUCTHK
npubOpoB, CXeM,
YCTPOMCTB M yCTAaHOBOK
ANIEKTPOHUKHU U HAHOIJIEK-
TPOHUKHU PA3TUIHOTO
(YHKIMOHAJIBHOTO Ha3HA-

3HaTh:

—OCHOBHBIE METOJIbl U3MEPEHHI MapaMeTPOB ¥ MOAU(PUKAITUN
CBOMCTB HaHOMaTepHrayioB U HaHOCTPYKTYp; ITK-2(31).

—CHOCOOBI IJITAHUPOBAHUS, TIOJIFTOTOBKHU, OPraHU3aLlUU U BBITIOJIHE-
HUSl HAYYHO-UCCIIEIOBATEIbCKOM 1 ONBITHO-KOHCTPYKTOPCKOM pa-
0O0THI HAIIPABJICHHOW HA U3MEPEHHE MapaMEeTPOB HAHOMATEPHUATIOB U
HaHaocTpykrtyp; IIK-2(32).

MeToabl oopmiieHus ee pe3ynbTatoB ITK-2(33).

YMeThb OpraHu30BaTh U MPOBOJIUTH IKCIIEPUMEHTAILHBIE UCCIIEI0-
BaHUSI MAPaMETPOB HAHOMATEPUATIOB U HAHOCTPYKTYP C MPUMEHE-
HUEM COBPEMEHHBIX CPEACTB U METOJIOB aBTOMATH3AIMH DKC-
nepumenta. IIK-1(¥Y1).
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yerus ([1K-2)

BuiajgeTh nepBUYHBIMHA HaBBIKAMU PAOOTHI C COBPEMEHHBIM HCCIIe-
JOBATEIbCKUM 000pyAOBaHUEM, IPUMEHSIEMOM ISl U3MEpPEHUs na-
pamMeTpoB U MOJU(PUKAIIMU CBOWCTB HAHOMATEPHAJIOB M HAHAOCT-

pykryp. IIK-1(B1).

Omanul QbOPMMpOGClHu}Z KomMnemerhyuu U ucnojib3yembsle cpedcmea OYEHUBAHUA

Cocras DJIEeMEHTBbI KOMIICTCHIIUH
Coaep:xanue OK-7(31), IK-1(31) OK-7(¥1), OK-7(B1), IIK-1(B1),
3TanoB IIK-2(31), I1IK-2(32), IIK-1(Y1), IIK-2(¥1), IIK-2(Y1)
MK-2(33)
Buasi 1.JIexuun 1.JIaboparopusbie paboTs! | JIaGopaTopHbie pabOThI
3aHATHI 2. KoHcynpTanuu 2.CamoctosrenbHas pa- | 2.CaMmocTosTeNbHAS pa-
6oTa 60T1a
CpencrBa 1.Tect 1.Jomnyck k naboparop- | 1.3ammra mabopaTopHbIX
ouneHuBanusa | 2.Koinoksuym HOH paboTe. pabot

3.9kx3ameH

2.Beimonnenue gabopa-
TOPHOM paboTHI.
3.006paboTka 2Kc-
NepUMEHTAIbHBIX JaH-
HBIX U 0(hopMIICHHE pa-
OOTBHI.

4.3auer

Tabauya 9

O6HII/IC XapPaKTCPUCTHUKHU MOKa3aTeaeH 1 KPUTCPUCB OLICHUBAHWA KOMIICTCHIIUM I10 3TalaM

IToxazarTenn 3HaTh YMmeThb Baanern
U KPpUTEPHH
«OTAM4HO» Ob6manmaer daxkTuye- OO6manmaer auana- Kontponupyer pa-

(BBICOKMH YPOBEHb)

CKHMMHU U TCOPCTUUC-
CKHMHU 3HaHUSIMU B
Ipezeax u3y4acMou
00J1aCTH ¢ IOHUMa-
HHEM I'PaHUIl IPUME-

HHUMOCTH

30HOM yMEHUH,
TpeOyeMbIX ISt
peIIeHus TBOpYE-
CKHX 3aJ1a4

00Ty, IPOBOJIMT OIICH-
Ky, COBEpIICHCTBYET
JecTBUS pabOTHI

«XopomIo
(6a30BbIi YPOBEHbD)

3Haet (aKTsl,

MIPUHITHUIIBI, TPOIIEC-
CBl, OOIIME TIOHATHS B
npejenax u3ydyaeMoin

o0acTu

O0Onanaer nuarna-

HUsA

30HOM MPaKTHYECKUX
YMEHHH, TpeOyeMbIX
JUISl PeLIeHus oTpe-
JIeJIEHHBIX TTPO0JIeM B
o0acTu uccnenoBa-

AnanTupyer cBoe Mo-
BeJICHHE K 00CTOsI-
TENbCTBAM B pEIICHUN
npobiieM

«Y I0BJIETBOPUTEIILHOY»
(OporoBbIN YPOBEHbD)

Oo6nagaet 0a30BEIMU
OOILIMMU 3HAHUSIMHI

OO6nanaer OCHOB-
HBIMH YMCHHSIMH,
TpeOyeMbIMU T
BBITTOJTHEHUSI ITPO-
CTBIX 3a/1a4

Paboraer npu
IPsIMOM HaOJII0IEHUU

Ocnoenasa numepamypa
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TEKCTOBbIe JaHHbIe. — Tam00B : TaMOOBCKHUIT rOCY1apCTBEHHBINH TEXHUUECKUI YHUBEPCHUTET,
OBbC ACB, 2012. — 80 c. — 978-5-8265-1087-2. — Pexxum nocryna: http://
www.iprbookshop.ru/63861.html

2. JIpo6or, I1. H. Hanosnektponuka [InekTpoHHbIN pecypce] : yuedHoe mocoowue / I1. H. Ipo6or.
— DJEeKTPOH. TEKCTOBBIE JaHHbIe. — ToMck : ToMCKHii rocy1apcTBEHHBIN YHUBEPCUTET CHCTEM
YIOpaBJIeHUS U paauodIeKTpoHUKH, 2016. — 286 c. — 2227-8397. — Pexxum nocrtyna: http://
www.iprbookshop.ru/72141.html

3.I'anoukun, B. A BBenenre B HAHOTEXHOJOTUN U HAHOAJIEKTPOHUKY [ DIIEKTPOHHBIN pecypc] :
KOHCTIEKT Jiekuuii / B. A T'anoukuH. — DIeKTpoH. TeKCToBbIe JaHHble. — Camapa : [ToBomk-
CKUM TOCYJITapCTBEHHBII YHUBEPCUTET TeIEKOMMYHUKauil 1 unpopmaruku, 2013. — 364 c. —
2227-8397. — Pexxum noctymna: http://www.iprbookshop.ru/71825 . html

Jlonoanumenshas numepamypa

1. bopucenko B.E. Hanoanektponuka / B.E.bopucenko, A.l. Bopoosesa, E.A.YTknna. —M.-
BMHOM, 2009— 223c.

2. CrapoctuH, B. B. Marepuainsl u MeTObI HAHOTEXHOJIOTHH: yueOHoe mocodue / B.B.Crapo-
ctus; pen. JI. H. Ilarpukees. - 2-e uza. - M.: BUHOM. Jlabopatopus 3nanuii, 2010. - 431 ¢

3. I'yces, A. . Hanomartepuaibl, HAaHOCTPYKTYpbl, HaHOTeXHOMOTHH / A.W. I'yceB. - M.:
OU3SMATIIAUT, 2005. - 411 c.

4. TI'aes, [I.C. Marepuaiibl 1 KOMIIOHEHTBI HAHOAJIEKTPOHUKH. JIaBopaTopHbIil MpakTUKyM
[Tekcrt]: yuebnoe mocobue/ JI.C. I'ae, B.A. [1anuenko, P.111. Temes.-Hanpunk : Kab.-bank. yH-
T, 2017.-96¢C.

5. Hanorexnonoruu. ®usuka. [Ipomeccer. Auarnoctuka. [Ipubdopst. // Tlox pegakiueit B.B. Jly-
yuHuHa, FO.M. Tauposa. M.: ®DUSMATJIMUT. 2006 — 551c.

6. Hanotexnonoruu B snextponuke // [lon penakuueit unena — koppecrnongenra PAH 10.A.
Yamueirmaa. Mocksa, Texnocdepa, 2005 — 446¢.

7. Aparynos B.I1., Henssectnbiiit W.I'., ['puaunn B.A. OCHOBBI HAHOAJIEKTPOHUKU: Yueb. 1o-
cobue. 2-e u3a., ucrnp. M norn. HoBocubupck: M3a-so HI'TY, 2004. — 496 c.

8. HanotexHoIIOTHY B MOIYIPOBOAHUKOBOM AmmekTponuke/ OTB. Pemakrop A.JI. Acees. — HoBo-
cuoupck: M3n-Bo CO PAH, 2004. — 368 c.

9. Hano- u mukpocucremHas Texuuka. OT UCClIeI0BaHUN K pa3paboTKaM:

c0. crareii / pen.: I1. I1. Mansres. - M.: Texnocdepa, 2005. - 589 c.

10. ITyn, Y. HanotexHonoruu: nep. ¢ aHnL.: yueo. mocodue / Y. [Ty, @. Oyauc. - M.: TexHo-
cdepa, 2004. - 327 c.

11. HanotexHomorus B OkaiiiieM necatunetuu. [Iporuo3 HampasieHUs: UCCIIEIOBaHUIM: TIEp. C
anri. / Jx. Yaircaiiac, J. Diirnep, P. Aunepc; pen.: M. K. Poxko, pen.: P. C. Yunssamc, pen. I1
Anusucaroc. - M.: Mup, 2002. - 292 c.

12. Hanomatepuansl. Hanorexnonoruu. HanocucreMHasi TeXHUKA: MUPOBBIE JOCTHKEHUS 32
2005 rox: coopuuk / pex.: I1. I1. Manbues. - M.: Texnochepa,2006. - 149

Humepnem - pecypcul

1. http://lib.kbsu.ru/ - bubmuoreka KbI'Y.

2. http://www.garant.ru/ - CripaBouHas mpaBoBasi cuctema «l apaHr».

3. http://www.consultant.ru/ -CripaBounas npaBoBasi cucrema «Koncymaprantllmocy.

4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyACHTa»

5. DNeKTpOHHBIE BEPCUH KypHaoB: “@u3mka TBepaoro tena”’, “XKypHan TexHuueckon huzn-
ku”’, “Iluchma B )KypHaa TexHu4YecKor pu3ukn”’, “Du3rKa U TEXHUKA MOJTYITPOBOIHUKOB”
http://journals.ioffe.ru.

6. www.nanonewsnet.ru — CailT o0 HaHoTexHoJo0rusax B Poccun.

7. www.nanodigest.ru — IHTepeHeT - )ypHaJI 0 HAHOTEXHOJIOTUSIX

20



8. www.nano-info.ru - CaliT 0 COBpeMEHHBIX TOCTH)KEHUSX B 00JIACTH MUKPO- M HAHOTEXHO-
JIOTHH

9. www.nanometer.ru — CaliT HAHOTEXHOJIOTHYECKOT0 COOOIIECTBA YUEHBIX, CTYACHTOB U JII000-
3HATENFHBIX YUTATEIICH

10. www.nano-portal.ru - IlopTas nocssiiieH pa3BUTHIO HAHOTEXHOJIOTUH U UX BHEAPEHHIO B
MPOU3BO/ICTBO.

11. www.portalnano.ru/read/databases - ba3a nanubix @enepaibHOr0 MHTEPHET-IIOpTAIA
«HaHOTEXHOIOTHHN ¥ HAHOMATEPHAIIBD).

8. [IporpammHoe o0ecnieueHne COBpeMEHHBIX
UHPOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Wil

1. CTyIeHTbI MMEIOT IOCTYTI K SJMHOMY 00pa30BaTeIbHOMY MOPTAIY, TJIe MOTYT B OTKPBITOM
JOCTYIIE MOJIb30BaThCSI PECYpCaMu yIeOHO-METOINIECKOM JTUTEPATyphl, ABISIOIIUMHUCS pa3pa-
6otkamu Benyumx BY30B Poccun.

2. Jlnst peHRTHHTOBOTO KOHTPOJIS HCITOJB3YETCS CHCTEMa KOMIIBIOTEPHOTO TECTUPOBAHUS Ha
6aze mporpammHoro obecrieuenus Moodle.

3. I1pu BBITTOJHEHNH JTAOOPATOPHOTO MPAKTHKYyMa CTYIACHTBI B 0043aTCIIbHOM MOPSAKE TPOBOJISAT
00pabOTKy IKCIIEPUMEHTATIBHBIX JAHHBIX C MPUMEHECHHEM MPOTPaMMHBIX MMakeToB Microsoft
Exell, MathCad..

4. B paMkax obecrieueHus IPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTHIT B 00pa30BaTeIbHOM
poIecce MMEIOTCS CIIEeIHATN3UPOBAHHBIC KOMITBIOTEPHBIX KJIacCa ¢ COBPEMEHHBIM IIPOTPaMM-
HBIM 00ECIICYCHUEM M UMEIOIIUM BIX0J B IHTEpHET.

9. MaTepunajbHO-TeXHHUYeCKOe o0ecrieyeHrne padoThl

MarepuaabHO-TEXHHUYECKYIO 0asy 11 IPOBEICHUS 3aHITHI MO JJUCIUIUIMHE COCTABIISIOT:

e  CIEUMATN3UPOBAHHAs ayIUTOPHUS, UCHIOJIb3yeMasi IIPU MPOBEICHNH 3aHATUM JIEKIMOH-
Horo Tura Ne238, pacronoxenHas 1o aapecy: 360004, Kabapauno-bankapckas pec-
nyommka, r. Hanpuuk, yi1. YUepHslimeBckoro, 175, yueOHbIM kopryc yHuBepcureTa Ned
(OMD), ocHameHHAsT MYJIbTUMEIUHHBIM MPOEKTOPOM M KOMIUIEKTOM ammaparyphbl,
MIO3BOJISFOIIEH IEMOHCTPHPOBATH TEKCTOBBIC U IpahuecKre MaTepuabl;

e paboyee MECTO MpernoJaBaTes;

e pabouyne MecTa CTYJCHTOB;

® MeJoBas I0CKa.

MynpTrmMeMitHast Tpe3eHTalMs, COMPOBOXKIAOIAs JIEKIHIO, TMO3BOJSET MPENOAaBaTeso
aKLIEHTUPOBaTh BHUMAHKE CTYICHYECKOH ayTUTOPHHU Ha KITFOUEBBIX BOMPOCAX JEKIMH.

Juciumrza obecrieueHa:

® TECTOBBIM MarepHalaMHd B ANEKTPOHHON oOyuaromierd cucteme «Moodle»
(OTKpBITBIM YHUBEPCUTET);

e  KHWKHBIM (DOHIOM OMOIMOTEKY;

®  JIEKTPOHHBIMH BEPCUSMHU JICKLIUH 1 YIeOHHKOB.

HucnunnnHa obOecrieueHa:

e TECTOBBIM MaTepuallaMU B DJEKTPOHHOW oOydaromeit cucreme «Moodley
(OTKpBITHINf YHUBEPCUTET);

® KHIKHBIM (OHJIOM OMOJIMOTEKH;

® DJEKTPOHHBIMU BEPCUSMHU JIEKIIUN U YYEOHHUKOB.

JlaGopaTopHble 3aHATHS 10 AMCLUUIUIMHE MPOBOJATCA B Jabopatopuu «MaTepuaisl U
KOMITOHEHTHI TBepAOTENbHOU AMeKTPOHUKU»(Ne001, Ne003), ocHameHHO# clieayronmm o0opy-
JIOBaHUEM U U3MEPUTEITBHON TEXHUKOM:

1. JTaGopaTopHBIi CTEH/ IO U3YUYEHUIO TEPMOICKTPUUSCKUX SBICHHM.

2. YcTaHOBKAa MarHETpOHHOT'O PacbUICHUSI MaTepHUajoB

3. YcTraHOBKa BaKyyM-TEpMUYECKOTO HAMbICHUS! TOHKUX IUIEHOK

3. YcTraHoBKa JUIsl U3MEPEHUS yIEIbHOIO CONPOTUBIIEHUS! TOHKHUX IUICHOK.
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4. JIabopaTOpHBIi CTEH]] MU3YUECHUsI MAarHUTHBIX CBOWCTB.

5. JlabopaTopHbIii CTEH]T MO0 U3MEPEHUIO YICIHHOTO COMPOTHUBICHUS METOJIOM 4-X 30H-
TIOB.

6. JlabopaTopHBIil CTEH]T 10 U3MEPEHHUIO BOJIBTAMIIEPHBIX XapaKTEPUCTUK MOIYIPOBOI-
HUKOBBIX JIEMEHTOB.

7. JlTaGopaTOpHBIN CTEH/I M0 3JIEKTPOXUMHUECKOMY aHOJAUPOBAHHUIO.

8. JIabopaTopHbIil CTEH] U3MEpEHHs MapaMeTpOB MOJIYIPOBOJIHUKOBBIX MaTEPUANIOB IO
penakcanuu poTOmpPOBOIUMOCTH.

9. N3mepuTens XapaKTepUCTUK MOIYIIPOBOIHUKOBBIX MTprbopoB JI12-56;

10. OnTrnyecknii MUKpockon Beicokoro pazpemieHuss LATIMET-20.

11. YcraHOBKa KOHTaKTHON CBapKH.

12. JIaboparopusiit ctenn uzmepenust I/C Xoma.

13. LudpoBbie BOILTMETPHI, aMIIEPMETPbI, MOCTBHI TIOCTOSHHOTO M MEPEMEHHOI0 TOKa,
TeHEPATOPBI, OCIMILIOrpadbl, HCTOUHUKH MTUTAHHS, MYJIbTHMETPHI U JP.

14. T1K-4 .

15. HoytOyk- 1 mir.

CryneHTsl MMEIOT A0cTyn uepe3 VHTepHET NOCTyn K 3JIEKTPOHHOM oOydaromieil cucreme
«Moodle» (OTKpBITEIN YHUBEPCHUTET), KOTOPAs TTO3BOJISIET pa3MeEIaTh AIEKTPOHHBIE YUEOHBIE KYPChI
B CBOOOJTHOM JIOCTYTIE IS CTYJICHTOB YHUBEPCHUTETA.

IIpn npoBeieHny 3aHATHM JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHITUI UCTIONIB3YOTCSL:
JIUUEHIUOHHOE NPOZPAMMHOE 00ecneueHue U C60000HO PACNPOCMPAHAEMbLE RPOZPAMMBL:

e Microsoft Office mumiensust: JforoBop Nel35 or 22.05.2018, morosop Ne n1-21100 ot
20.09.2017, ceptuduxar or 29.11.2017, moroBop Ne 28/2017-31705322460 ot
29.08.2017, morosop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 or 25.11.2014, noroBop N0331100002314000077-0003152-01 ot
29.12.2014, poroop  Ne0331100002314000038-0003152-01 ot  10.09.2014,
ceprudukar ot 20.04.2009, ceprudukar or 18.06.2008, ceprudrkar or 12.10.2007,
ceptudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader mmieHsus: mpenocrapisercs OecIUlaTHO Ha
YCTIOBUSIX 110 azpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mmmemsuss: GPL/LGPL/MPL, Google Chrome mumeH3us:
IpeocTaBisieTcss OECIUIaTHO Ha  YCJIOBUSIX  JIMIIEH3MOHHBIX — COIVIALIEHWHA Ha
NpOrpaMMHOE  OOECTICUeHHE C  OTKPHITBIM HCXOAHBIM  KOJIOM MO  aJipecy
https://code.google.com/intl/ru/chromium/terms.html.

J171s1 CTyIeHTOB ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMH 37I0POBBS CO3/JaHbI CIICIIMATIbHBIE YCIIOBHS
JUIsL TofTydeHust oOpasoBanusl. Crienuaau3upoBaHHOE MTOMELIEHUE Ul MHBAINIOB PACHOJIOKEHO I10
anpecy: 360004, KaGapmuHo-bankapckas pecryOmuka, r. Hampuwk, yi. Uepnsimerckoro, 173,
TJIaBHBINA y4eOHBIN KOpITyC YHUBEpCHTETa, ayauropust Nel45.

B nensx gocTynmHOCTH MOMyYeHHs BBICILIETO 00pa3oBaHus 0 00pa30BaTeIbHBIM MPOrpaMMam
WHBAIMIAMA W JIMIIAMHA C OTPAaHMYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI  YHHBEPCHUTETOM
obecrieunBaeTcs:

e  aNbTEpPHATHBHOM BepcHeil opHIMaIbHOTO caiita B ceT «HTepHe 1is ClaOOBHIAIINX;

® [IPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOLLETO 00YYarOIIEMyCcsi HEOOXOIMMYIO ITOMOILIb;

® IS WHBAIMIOB W JIMI[ C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0pOBBSI TIO CIYXy —
TyOMMpoOBaHUE BCIYX CIPAaBOYHOW MH(OpPMAIMM O PACHHMCAHUM YYEOHBIX —3aHSATHIA;
obecrieyeHre HaTIeKAIMI 3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEICHHUS HHPOPMAIUH;

e Uil MHBAJIWAOB U JIMI C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbBsI, UMEIOILIUX HAPYILICHHUS
OTNIOPHO-/IBUTATEIHOTO ~ almapara,  CO3/IaHbl  MaTepUalIbHO-TEXHHMYECKHE  YCIIOBHS
00ecreunBaroIe BO3MOKHOCTh OECTIPENSTCTBEHHOIO JOCTyMa OOydaroluxcs B yueOHbIE
TIOMEIICHNS, OOBEKTy IMHUTAaHMs, TyaJeTHbIE W JIPyrHe MOMENICHUS] YHUBEPCHTETa, a TakkKe
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https://www.adobe.com/ru/legal/terms.html

npeObIBaHUS B YKa3aHHBIX MOMEIICHHMSX (HAIM4Me PpACIIMPEHHBIX JBEPHBIX IPOEMOB,
MOpYYHEH U JPYTUX MPUCTIOCOOICHU).
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11.03.04 — Dy1eKTPOHHUKA M HAHOYJIEKTPOHHMKA Ha 2020-2021 y4yeOHblii roj

IIepeueHb BHOCUMBIX

N . IIpumeyanue
W3MEHCHHUH (JIONOJIHCHUM )

i Onement (myHkT)P/IIT

Obcydicoena u pekomeH008ana Ha 3acedanuu Kagheopwi_

QJICKTPOHUKHU U I/IH{l!O[}MagI/IOHHBIX TGXHOHOFHfI,

MPOTOKOJ Ne 0T « » 2020 .
3aBenyommii kadgeapoi / P.II. TemeB /
HOAIHUCH pacippoBKa MOAIUCH JaTa

24




	2. Место дисциплины (модуля) в структуре ОПОП ВО
	3. Требования к результатам освоения дисциплины(модуля)
	4. Содержание и структура дисциплины (модуля)
	4.1. Содержание разделов дисциплины (модуля)
	Наименование
	ОК-7
	Т,К,ЛР
	ОК-7
	ПК-2
	Т,К,ЛР
	ОК-7
	ПК-1
	ПК-2
	Т,К,ЛР
	ОК-7
	ПК-1
	ПК-2
	Т,К,ЛР

	4.2. Структура дисциплины (модуля)
	4.3. Лекционные занятия
	4.4. Практические (Семинарские) занятия
	4.5. Лабораторные работы
	1.4.6. Самостоятельное изучение разделов дисциплины

	5. Оценочные материалы для текущего и рубежного контроля успеваемости и промежуточной аттестации
	5.1. Коллоквиум
	5.2.Тесты
	Оценка
	неудовлетворительно
	удовлетворительно
	хорошо
	отлично
	Менее 50 % правильно выполненных заданий.
	50-70% правильно выполненных заданий.
	71-85% правильно выполненных заданий.
	86-100% правильно выполненных заданий.
	5.3. Задания для лабораторных занятий
	5.4. Промежуточная аттестация

	6. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и опыта деятельности
	7. Учебно-методическое обеспечение дисциплины
	8. Программное обеспечение современных информационно-коммуникационных технологий
	9. Материально-техническое обеспечение работы
	Лист изменений (дополнений) в рабочей программе дисциплины (модуля)

