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1. HEJIA U 3AJJAYU JUCHMUILIAHBI

1.1. Heau aucuumiauHbl: (QopMUpOBaHME CHUCTEMbl 3HAHUN MO (UZHKO-
XUMUYECKUM OCOOEHHOCTSIM BEIllECTBAa B HAaHO(OpME, €ro moyiydeHuu, o0padboTke U
MPUMEHEHUU B JIEKTPOHUKE (HAHOAJEKTPOHHKE); 10 MeToAaM (OPMUPOBAHMS KBaH-
TOBO-Pa3MEPHBIX CTPYKTYp, BHIOOpPE METOJIMK KOHTPOJS UX MapamMeTpoB M MPHUHIIU-
nax MOCTPOCHUSI KBAHTOBOXJIEKTPOHHBIX MPUOOPOB HA UX OCHOBE; IO COBPEMEHHBIM
TEHJAEHUUSAM pPa3BUTHUS 3JEKTPOHUKHU, MPUOOpaM, CXeMaM, YCTPOHWCTBAM U YCTaHOB-
KaM 3JIEKTPOHUKHU ¥ HAHOAJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHATHHOTO HA3HAYCHHUS.

1.2. 3agauyn ocBOeHMS MMCHUILNIMHBI. PACIIMPEHUE HAYYHOIO KPyro3opa U
PYAULUHU CTYJIEHTOB Ha 0a3ze M3y4yeHUs 3aKOHOB (PM3HKM HU3KOpPA3MEPHBIX MOJY-
IIPOBOJTHUKOBBIX CTPYKTYp ISl MOCJEAYIOLIEr0 MCIOJIb30BAaHUS MX MPU CO3JAAHHH
npuOOpPOB HAaHORJIEKTPOHUKH, TBEPIOTEIbHON 3JIEKTPOHUKH U B TEXHOJIOTUU MUKPO-
Y HAHOBJICKTPOHUKHU.

2. MECTO JUCIUITJIMHBI B CTPYKTYPE OIIOII

HNuctumunaa b1.0.19 «HaHo31meKTpoHMKa» OTHOCHUTCS K JHUCHMIUIMHAM O00S-
3aTenbHOM yacTu 6s10ka b1 yueGHoTrO 1iaHa.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUASA
o IMCHUITJIMHE

[Ipouecc n3yuenus: aucuuiuiiebl « HaHoanekTpoHukay HarpasieH Ha (GopMHU-
POBAHHUE CIECYIOMNX KOMIIETEHIINAMN:

OIIK-1: cnocoGeH UCIoab30BaTh MOJOKEHNUS, 3aKOHBI U METOIbl €CTECTBEHHBIX
HayK U MaTEMaTUKH JUI PELLICHUS 3a]1a4 MHKECHEPHOH 1EeATEIbHOCTH;

OIIK-2: cnocobeH caMOCTOSITENIbHO MPOBOJUTH 3KCIIEPUMEHTAIbHBIE MCCIIEI0-
BaHMS U UCIIOJIb30BaTh OCHOBHBIE MPHUEMBbI 00PaOOTKU U MPEICTABICHUS MOTyYEHHbIX
JTAHHBIX.

Komme- Pe3yabTaThl 00yueHUs1, XapaKTepUu3yolue

TeHUHs c()OpMHPOBAHHOCTH KOMIIETCHIIUH

3HATh OIpe/IeiIeHHs], OTIMYUTEIbHbIE YePThl, KIacCUu(PUKAIMI0 HAHOYACTUIl, HAHOTEXHO-
JIOTHH, KBAaHTOBOPAa3MEPHBIX CTPYKTYp, CIOXHBIX (OMHAPHBIX, TPETHYHBIX U T.J.) MOJY-
MIPOBOJHUKOBBIX MOHOKPUCTAJUTMYECKUX MaTEpUajoB, F€TEPOCTPYKTYpP U TeTepoIrepexo-
JIOB, CBEpXPEIIETOK, HAHOTPYOOK;

yMeTb NPUMEHATH IMOJIyYeHHbIE 3HAHUS B O0JIACTH COBPEMEHHBIX TEHICHIMH pa3BUTHS
AJIEKTPOHUKH, U3MEPUTENILHOW U BBIYHUCIUTEIBHON TEXHUKH B CBOEH MpodeccHoHaIbHOM
OIIK-1 |nesTenbHOCTH; CTPOUTH MpocTelne GU3nYecKue U MaTeMaTHuecKue MojAenu mpuOopos,
CX€M, YCTPOICTB M yCTAaHOBOK 3JEKTPOHUKHU M HAHODJIEKTPOHUKH PA3IMYHOTO (PYHKIHO-
HaJIbHOT'O Ha3HAYEHUS; MUCMOJIb30BaTh CTaHIAPTHHIE MPOTPaMMHbBIE CPEJICTBA UX KOMIIbIO-
TEPHOT'O MOJICIIMPOBAHUS;

BJIaJleTh METO/JaMU pacueTa HaHOAJIEKTPOHHBIX MPUOOPOB, METOJIaMU UCCIIEOBAHUS (PH-
3MYECKHX CBOWCTB HAHOCTPYKTYP, METOAAMHU TEOPETUUYECKOTO aHajau3a (PU3UUECKUX MPO-
LIECCOB HAaHODJIEKTPOHHKH.




OIIK-2

3HaTh MOJIEIH TICEBAOMOP(HOro 1 MeTaMop(HOr0 pocTa TeTePOCTPYKTYP B HAHODIIEKTPO-
HUKE; HaHO3JIEKTPOHHBbIE NPHOOPHI Ha OCHOBE PELIETOYHO-PACCOITIACOBAHHBIX TI€TEpPO-
CTPYKTYp; 3aKoH Berapaa (1u1st onncaHusi HEIPEpbIBHOIO psiia TBEPABIX PAaCTBOPOB, COrJla-
COBaHHBIX M0 IapamMeTpaM KpHUCTAIJIMYECKOW pEIeTKH ¢ MaTepHajoM IOJUI0KKH); U3Me-
HEHUS B IEKTPOHHOM (30HHOM) CTPYKTYpPE MEXAHWYECKH HANpPSKEHHOIO MOHOKPHUCTAIIA
II0 CPaBHEHUIO C HEHAIIPSHKCHHBIM IIOJIyIIPOBOJIHUKOBBIM MaTEpUAIOM; MEXaHU3MBbI pelaK-
calluy HAmpsHKEHUS B TICEBIOMOP(HBIX MOIYHPOBOJHUKOBBIX CTPYKTYPax; MEXaHHU3MbI
«3aMOpaKMBaHMSD AUCIOKALUN;

yMeTb KJlIacCHU(PHUIIMPOBATh THUIHI KBAaHTOBOPA3MEPHBIX CTPYKTYpP B HaHODJIEKTPOHHUKE
(KBaHTOBBIEC TOYKH, SIMbI, IIPOBOJIOKH, CBEPXPELIETKH U UX KOMOWHAIUH, IPUOOPHI C IBY-
MEPHBIM 3JIEKTPOHHBIM Ta30M), MPUMEHSITh MOJACIHU «MEJTKOW» U «TIyOOKOW» (IIHPOKOM)
KBaHTOBBIX M, YUUTHIBaTh KBAHTOBAHHUE 30HHOTO 3JIEKTPOHHOTO CIIEKTpa MPU KOHCTPYHU-
pOBaHMH MPUOOPOB HAHOIICKTPOHUKH;

BJIa/IeTh TEPMUHOJIOTUN KBAHTOBOM MEXAHUKH C LEJIbI0 OMHCAHMS XapaKTEPUCTUK KBaH-
TOBOPA3MEPHBIX CTPYKTYP HAHODJIEKTPOHUKH (KBAaHTOBBIX TOYEK, SIM, IIPOBOJIOK, CBEPXpE-
IIETOK U X KOMOUHAIMA, TprOOPOB C IBYMEPHBIM JIEKTPOHHBIM ra3oM).

4. O BEM JUCHUIIJIMHBI

OOmast TpyoeMKocTh AucHUIUIMHBL «HaHo3nekTpoHuka» cocraBiser 3 3a-
YETHBIE €TUHULIBI.
Pacrnipenenenne Tpy10€MKOCTH AUCLUIUIMHBI IO BUIAM 3aHATHM:

Ounas popma 00yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 6
AyauTopHBIE 3aHATHS (BCEro) 68 68
B Tom yucie:
Jlexkuu 34 34
JlabopaTophsbie padotsl (JIP) 34 34
CamocTrosiTeibHasi padoTa 40 40
By npoMeKyTOYHOM aTTecTaly — 3a4€T + +
OO6m1as Tpy10€MKOCTh gac 108 108
3ad4. efl. 3 3

3aouHasi popma o0yueHust

Bun yueOHo# paOoTh Bcero Cemectpsl
4acoB 9
AyIuTOpHBIE 3aHATHSA (BCEro) 16 16
B Tom uncre:
Jlexkmuu 8 8
Jlabopatopubie padoTsI (JIP) 8 8
CamocTrosiTeibHasi padoTa 88 88
Yachl Ha KOHTPOJIb 4 4
By mpoMeXyTOYHOM aTTecTaluu — 3a4€T + +
OO6mrast Tpy10€MKOCTh gac 108 108
3a4. efl. 3 3




5. COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)
5.1 Conep:xanue pa3aejioB JUCHUILUIMHBI M pacnpeaejieHie TPYI0eMKOCTH
o BUIaM 3aHATHI

ouyHas popma o0yueHust

Ne | HammeHnoBanue JIab. Bcero
Conepxanue pasena Jlexny CPC ’
/i TEMBI 3aH. qac
1 Bsenenue B Hanorexnonorus. Hanoanexrponnka. 3akon Mypa. Bapeepsl macmrradbuposa- 4 ) 4 8
IIpeaMeT HUs1. PU3MKO-XMMHYECKHE MPOLIECCH B HAHOPAa3MEPHBIX CTPYKTypax.
KBantoBo-Mexa- |KBaHTOBbIC oOrpaHuveHus. bamnucrtudeckuii TpaHCHIOPT HOCHUTENCH 3apsja.
HHUueckue siBne- | TyHHenupoBaHue HocutTened 3apana. CruHOBBIE 3(G(EKTH B HaHOPa3MEPHBIX
o |HHS, OTIPENENSIO- |CTPYKTYpaX. 4 4 4 12
mye MOBeJICHUE
JIEKTPOHOB U
JIBIPOK
OnemeHTH HU3- | CBOOOAHBIE TOBEPXHOCTH M MeK(a3Hble rpaHubl. CBepxpemerkn. Monenupo-
3 |Kopa3MepHBIX BaHHE aTOMHBIX KOH(Urypamuil. MoiekyisapHas AuHamuka. MonekymsipHas| 4 4 4 12
CTPYKTYP MEXaHHKa.
CTpyKTypHI € Ksanroere xomoaus! (Tpu THa). MoayIsSIHOHHO-JIETHPOBAHHBIE CTPYKTYPHI.
4 |kBaHTOBBEIM Orpa- |[enpra-nerupoBanusie CTpyKTypsl. MAII-cTpykrypsl. CTpyKTypsl ¢ pacmen-| 4 4 4 12
HUYCHUEM JIEHHBIM 3aTBOPOM.
Merozst popmu- |TpagunmoHHBIE METOIBI HAHECEHUs IUIEHOK. XUMHUYECKOEe OCaKICHHE U3 ra30-
poBaHUS HaHO-  |BOI (pa3el. XuMHUecKoe ocaxkJeHe U3 Ta30Bo (a3bl IPH MOHMKEHHOM JaBlie-
CTPYKTYD HUM. XVMHYECKOE OCaKICHHE M3 Ta30BOW (has3bl, CTUMYJIMPOBAHHOE Ia3opas-
5 psanHoON 1a3mMon. OcaXkIeHHEe aTOMapHBIX CJI0eB. XHMHYECKOE OCaKICHHE, 4 4 4 12
CTUMYJHPOBAHHOE 3JIEKTPOHHBIM JTy4OoM. XHMHUYECKOE OCAXKICHUE, CTUMYIIH-
POBaHHOE MOHHBIM JIydOM. MOJEKyIIpHO-ITydeBast MUTAKCHS. DIEKTPOXUMHU-
YeCKOe OCAKACHHE METAIUIOB U MOITYNPOBOAHUKOB. DIEKTPOXHIMUIECKOE OKCHU-
JIMPOBAaHNE METAJUIOB U IOJIYIPOBOIHUKOB.
Mertonpl, ocHo-  |®Pusnyeckre OCHOBBI 30HAOBBIX MeTos0B. CTM. ACM. ATOMHAas MHXEHEpUs.
BaHHBIE Ha UC- TapannensHble ¥ NEPIEHIUKYIISIPHBIE MTPOLECCH EPEHOCA aTOMOB. 30HIOBBIE
6 |monp30BaHHMHK METOZIbI (POPMHUPOBAHUS HAHOCTPYKTYp. JIOKaabHOE OKHCIIEHHWE MeTauioB u| 4 4 5 13
CKaHUPYIOMUX  |MOTYyNPOBOIHUKOB. JIOKaNbHOE XUMHIECKOE OCAKACHHE U3 Ta30BOH (hasbl.
30HJI0B
Hanomurorpadus | DnekrponHo-nmydeBass nurorpadus. 3oHI0Bas HaHomurorpadus. Hanomewars.
7 Hanoneyars ¢ ¢oromomumepusamueii MoHomepa. CpaBHeHHWe HaHOIWUTrpa-| 4 4 5 13
(HECKHX METOJIOB.
Camoperyiupy- |Camoc6opka. Camoopranuzanysi B 00beMHBIX MaTepuanax. CaMoopraHu3anus
8 |rommecs mporec- |nmpu snutakcun. opmupoBanue mEHOK JIenrmropa-bromkeTT. 4 4 5 13
CBI
Dopmuposanue u |[Topuctenit kpemunii. [opuctsrii Al203. IlopucTsle OKCHIBI TYTOIIABKUX Me-
9 CBOWCTBA HAHO-  |TAJUIOB. YTJEpOHbIe HAHOCTPYKTYphL. ['paden. YHT. dynnepensi. 2 6 5 13
CTPYKTYPUPOBaH-
HBIX MaTepHAJIOB
Hroro:| 34 | 34 | 40 | 108
3a04Has opma 00y4eHuUs
Ne | HaummenoBanue Conepanue pasiena Jlexn JIab6. CPC Bcero,
/1 TEMbI 3aH. qac
1 BBenenue B Hanorexnomnorus. Hanoanektponuka. 3akoH Mypa. Bapbepsl maciitabupoBa- 2 ) 9 1
IpeaMer Hus. PU3MKO-XUMUYECKUE TPOLIECCH] B HAHOPA3MEPHBIX CTPYKTypax.
KBanroBo-mexa- |KBaHToBEIe orpaHmueHus. bBammmcTndeckwii TpaHCIIOPT HOCHTENSH 3apsja.
HUdeckue sBie- | TyHHenmupoBaHne HocuTened 3apsna. CruHOBBIE SGQEKTH! B HAaHOPa3MEPHBIX
o |HHS, OTIPENIENsIO- |CTPYKTYpaX. 5 4 9 15
e MOBeJICHUE
IEKTPOHOB U
JIBIPOK
DOnemenTbl HU3- |CBOOOAHBIC MOBEPXHOCTH U Mex(a3Hble rpaHuiibl. CBepxpenieTkr. Moaennpo-
3 |Kopa3MepHBIX BaHHE AaTOMHBIX KOHGurypauuii. MonekymspHas auHamuka. MonekyisipHas| 2 - 10 12
CTPYKTYp MEXaHHKa.
CTpyKTypHI € KsanroBbre kxomoaus! (Tpu THma). MomyIsSIHOHHO-JIETHPOBAHHBIE CTPYKTYPHI.
4 |kBaHTOBBIM Orpa- |Jlenmbra-nerupoBaHuble CTPYKTypsl. MII-cTpykTypsl. CTpyKTypsl ¢ pacmen-| 2 4 10 16
HHUYCHHUEM JIEHHBIM 3aTBOPOM.
Mertoasr popmu- | TpaguiiioHHBIE METO/IbI HAHECEHHS TIEHOK. XHUMHUUECKOE OCaXICHUE U3 ra3o0-
5 |POBAHWA HAHO- BOH (asbl. XUMUIECKOE OCOKACHUE U3 Ta30BOM (a3l MPU MOHWKEHHOM JaBiie-| ) 10 10

CTPYKTYD

HAU. XWMHYECKOE OCaXJICHHE M3 Ta30BOM (1)2131,1, CTUMYJIMPOBAHHOC TIa3opas-

psaHod 1asMod. OcaxkJieHHe aTOMapHBIX cJI0eB. XHMHUYECKOE OCaKICHHE,

4




CTUMYJHPOBAHHOE 3JIEKTPOHHBIM JIy4yoM. XHMHUYECKOE OCAKICHUE, CTHMYJIU-
POBaHHOE HMOHHBIM JIy4OM. MOJEKyIApHO-TydeBas SHMUTAKCH. DICKTPOXUMHU-
YeCKOe OCaKACHUE METAJUIOB U MOIYIPOBOIHUKOB. DIIEKTPOXUMUIECKOE OKCH-
JUPOBAHUE METAIOB M MOJTYIPOBOAHUKOB.

MeTonapl, OCHO-
BaHHEIC HA HC-

®dusnyeckrue OCHOBBI 30HAOBBIX MeToJ0B. CTM. ACM. ATOMHas UHKEHEpUs.
IlapannensHble ¥ NEpHIEHIUKYJISPHBIE NIPOLECCH IEPEHOCA ATOMOB. 30HI0BBIE

M10JIb30BaHUU MeToab! (POPMHPOBAHHS HAHOCTPYKTYp. JIOKaibHOE OKHCIICHHE METaJUIOB U 10 10

CKaHUPYIOIMUX  |MOTYyNPOBOIHUKOB. JIOKaNbHOE XUMHYIECKOE OCAKICHHE U3 Ta30BOH (pasbl.

30HJI0B

Hanonurorpadus |DiexkTpoHHO-Ty4eBas nutorpadus. 3oHaoBas HaHoiutorpadus. Hanonewars.
Hanoneuats ¢ ¢otononmumepusanueir MoHoMepa. CpaBHEHHE HAHOIUTIPA- 10 10
(hHEeCKIX METOJIOB.

Camoperymupy- |Camoc6opka. Camoopranuzanusi B 00beMHBIX MaTepuanax. CamoopraHu3anus

olyecs npouec- |mpu snutakcud. @opmuposanue IEHoK Jlenrmropa-biompkert. 10 10

CBI

Dopmuposanue u |[Topucteiii kpemuuit. [Topuctsiit Al2O3. ITopucTble OKCHIBI TYTOIUTABKUX Me-

9 CBOWCTBA HAHO-  |TAJUIOB. YTJIEpOAHbIe HAHOCTPYKTYphL. I'padhen. YHT. @ynnepens. 10 10

CTPYKTYPUPOBaH-
HBIX MaTepHaloB

Bcero| 8 8 88 104

KonTpoJan 4

Hroro: 108

5.2 IlIpuMepHBIN NepevYeHb J1a00paTOPHBIX padoT

1. Bpoanoe 3ansTHe. IHCTpYKTaxX MO TEXHHKE 0€30mMacHOCTH. MojaenupoBaHue
BAX HaHOpa3MepHOTro JBYX3aTBOPHOI'O TPAH3UCTOPA C MOMOIIBI0 GyHKIMU [ 'pHHa.
MonenupoBaHu€e pe30HAHCHOIO TYHHEJIBHOTO IroAa n-tuna Ha GaAs.
MonenupoBaHu€e TYHHEIBHBIX JUOI0B U TPAH3UCTOPOB.

Mopenuposanue kpemaueoro FINFET B 3D ¢ BQP.

MopenupoBanue SOI cTpyKTypHI.

Mopenuposanue 3D SOI cTpyKTypHI.

MoaenupoBanue TexHosornueckoro npouecca SOI cTpyKTyphl.
MonenupoBaHUE COTHEHYHOIO AJIEMEHTAa ¢ HAHOPa3MEPHBIMU OOJACTSIMHU U HC-
CJIEIOBAHUE €r0 XapaKTEPUCTHK.

N OThWN

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHM C y4ueOHBIM IJIAHOM OCBOCHHME NUCHMIUIMHBI «HanoanekTpo-
HUKa» HE TPEIyCMaTPHUBACT BBITIOJHEHHUE KYPCOBOTO MpOEKTa (pabdoThl) MM KOH-
TPOJILHOM pabOTHI.

7. OUEHOYHBIE MATEPHAJIBI JJIS1 IPOBEJEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLIUXCS 11O
JTUCLUIIJIMHE

7.1. Onucanue nmoka3arejied 1 KpUTepueB OLCHUBAHHUS KOMIICTEHIUI HA
Pa3JIMYHbIX 3Tanax ux GopMupoBaHus, ONIMCAHME IIKAJ OLIEHUBAHUS

7.1.1 JTan TeKyumero KOHTPOJIs



PCBYJ'IBTaTBI TEKYHIICTIO KOHTPOJIA 3HAHUU U MEXKCECCUOHHOM arrecralum o1c-

HHUBAIOTCA MO CIEAYIOLIECH CUCTEME:

«aTTCCTOBAH»,
«HEC aTTCCTOBAH).

Kommne- PesysabTaThl 00yueHHs1, XapaKTepHu3yoLue Kpurepun ATTECTOBAN He aTTecTo-

TeHIUs c¢()OpPMHPOBAHHOCTH KOMIIETCHIINH OLlCHUBAHHS BaH
3HATh OIIPE/EIICHUS, OTIINYNTEIbHBIC YePThl, KIaccudu- |3HaHME JeKIH- |Beimonnenue pa- |HesblimonHe-
KaI[Mi0 HAHOYACTHIl, HAHOTEXHOJIOTHH, KBAHTOBOpa3Mep- |OHHOTO MaTe- |0OT B CPOK, HHUe paboT B
HBIX CTPYKTYD, CIIOKHBIX (OMHApHBIX, TPETUYHBIX U T.A.) |pHaia, BHIIOJ- [IPEIyCMOTPEH-  |CPOK, IPEIy-
MOJTYTIPOBOTHIKOBEIX MOHOKPUCTAJUIMIECKAX MaTepra-  |HEHHE U 3allH- |HBI B pad0YnX  |CMOTPEHHBIN
JIOB, TETEPOCTPYKTYP U TeTEPOIEPEXO0/IOB, CBEPXPEIICTOK, |Ta JabopaTop- |mporpammax B paboumx
HaHOTPYOOK; HBIX paboT MporpaMmMax
yMeTh IPUMCHATH TIOTyYCHHBIC 3HAHUS B O0JIACTH COBpe- |3HaHUE JeKIH- | Bermonarerne pa- |HepwimomHe-
MEHHBIX TCHICHIINN Pa3BUTH SJICKTPOHUKH, H3MEPHUTENb- |OHHOTO MaTe- |0OT B CPOK, HHUE paboT B
HOW M BBIUKCIIUTEIILHON TEXHUKH B CBOCH mpodeccuo- puaia, BbINOJ- |[IPEAYCMOTPEH-  |CPOK, IIpENy-
HaJIbHOM JeSATEeIbHOCTH; CTPOUTH NpocTeiiine Gusnye- HEHUE U 3allM- |HbIi B padoynx  |CMOTPEHHBIH

OIIK-1 [ckue u MaTeMaTHYeCKUE MOJIEIH PUOOPOB, CXEM, Ta JabopaTop- |mporpammax B paboumx
YCTPOMCTB U YCTaHOBOK AJICKTPOHUKHU U HAHODJIEKTPOHHUKH [HBIX paboT IporpamMmax
pa3nuyHOro (HYHKIMOHAIBHOTO Ha3HAUEHHMST; UCIIOIB30-

BaTh CTaHAAPTHBIE IPOTPAMMHBIE CPEJICTBA UX KOMIIBIO-

TEPHOI'0 MOJEIUPOBAHUS;

BJIaJeTh MCTOIaMH pacueTa HAaHOAJICKTPOHHBIX IPHO0-  |3HAHUE JIeKIH- | BermonaeHue pa- |HepwimomHe-

POB, METOIAMH HCCIIeIOBaHMA (PU3NIECKUX CBOIMCTB HAHO- |OHHOTO MaTe- |0OT B CPOK, HHUE paboT B

CTPYKTYD, METOIaMHU TEOPETHUECKOTO aHam3a (pru3ude-  |puana, BHIIOJ- [IPEIyCMOTPEH-  |CPOK, IIPEIy-

CKHX MPOLIECCOB HAHOIJIEKTPOHUKHU. HEHUE U 3aIH- [HBI B pa0YNX  |CMOTPEHHBIH
Ta mabopaTop- |IporpaMmax B paboumx
HBIX paboT mporpaMMax

3HATh MOJIENH IICEBIOMOP(HOro U MeTaMOp(HOro pocTa |3HaHUE JieKIH- | BeimonHenue pa- |Hesbinosnne-

TeTePOCTPYKTYP B HAHOIJICKTPOHUKE; HAHOAJICKTPOHHBIE |OHHOTO MaTe- |0OT B CPOK, HHE paboT B

MpUOOPHI Ha OCHOBE PEUIETOYHO-PACCOTIIACOBAHHBIX IT'eTe- |pHaa, BRIIOJ- [IPEIyCMOTPEH-  |CPOK, Ipeay-

POCTPYKTYp; 3aKOH Berapaa (A5 onucaHus HEMPEPHIBHO- |HEHUE U 3all[U- |HBIA B pa00OYNUX  |CMOTPEHHBII

IO pAla TBEPBIX PACTBOPOB, COTIIACOBAHHBIX 10 NapaMeT- |Ta JabopaTop- [mporpammax B paboumx

paM KpUCTAIIIMYECKOH PEIIETKH C MATePHAJIOM HOAJIOK-  [HBIX paboT porpaMMax

KH); I3MEHEHUSI B DJIEKTPOHHOH (30HHOI) CTPYKTYpe Me-

XaHUYECKH HAIPSHKEHHOTO MOHOKPHCTAJUIA [0 CPABHEHUIO

C HEHANPSHKEHHBIM MOJYNPOBOIHUKOBBIM MAaTEPHAIIOM;

MEXaHU3MBI peaKCcallii HAPSHKCHUS B TICEBIOMOP(HBIX

MOJIyIPOBOJIHUKOBBIX CTPYKTYpax; MEXaHU3MBbI «3aMOpa-

JKUBAHMSY JTUCIOKAIINI;

OIIK-2 |ymeTh kiaaccuUIPOBATh THITBI KBAHTOBOPa3MEPHBIX 3HaHUe JIeKIH- | BeimonHenue pa- |Hebimonne-
CTPYKTYp B HAHODJIEKTPOHUKE (KBAaHTOBBIE TOUKH, MBI, OHHOTO MaTe- |0OT B CPOK, HUe paboT B
MIPOBOJIOKH, CBEPXPEIIETKH U MX KOMOMHAIINH, TPHOOPHI C |pHaia, BEIIOJ- [IPEIyCMOTPEH-  |CPOK, IPeay-
JIBYMEPHBIM 3JIEKTPOHHBIM Ira30M), IPUMEHSATh MOACITH HEHHE U 3allH- [HBIH B pabOYNX  |CMOTPEHHBIN
«METIKOW» 1 «TITyOOKOI» (IIMPOKOIT) KBAHTOBBIX SIM, yUH- |Ta JabopaTop- |mporpammax B paboumx
THIBaTh KBAHTOBAHHME 30HHOTO 3JICKTPOHHOTO CIEKTpa MPH |HBIX paboT porpaMMax
KOHCTPYMPOBAaHUH NIPHOOPOB HAHORJIEKTPOHHKH;

BJIaJeTh TEPMHUHOJIOTHI KBAHTOBOM MEXAHUKHU C LIeTbI0  |3HAHHE JIeKIH- | Beinonnenue pa- |Hesbimonne-
OIMCaHMs XapaKTEPUCTUK KBAHTOBOPa3MEPHBIX CTPYKTYp |OHHOTO MaTe- |OOT B CPOK, HHE paboT B
HAHOJJIEKTPOHUKH (KBAaHTOBBIX TOUYEK, SIM, IPOBOJIOK, puana, BHINOJ- |IPEAYCMOTPEH-  [CPOK, Ipedy-
CBEpPXPELIETOK ¥ NX KOMOWHANNH, NpHOOPOB C IByMEp-  |HEHHE M 3alllU- |[HbIH B padO4YnX  |CMOTPEHHBIH
HBIM 3JIEKTPOHHBIM T'a30M). Ta JabopaTop- |mporpammax B paboumnx
HBIX paboT IporpamMmax

7.1.2 JTan NpoMe;KyTOYHOI0 KOHTPOJISI 3HAHU U

Pe3ynbpTaThl IpOMEKYTOUHOTO KOHTPOJIS 3HAHUI OLIEHUBAIOTCS B 8 cemecTpe
J1s1 04HOM hopMbl 00ydeHHUs; B 9 cemecTpe A1l 3a04HOM (hOpMBbI 00yUEHHUsI IO ABYX-
OaJIITbHOM cHCTEME:



«3auYTCHO»
«HEC 3a4YTCHO»

Komme- Pe3yabTaThl 00yuyeHus, XapakTepusyoume Kpurtepun 3aureno He 3a-

TEeHIHs c¢()OpMHUPOBAHHOCTh KOMIIETEHIIMH OLlCHMBAHMA YTEHO
3HATb OTPEJENCHNUS, OTINIUTEIbHBIE YepThI, Kiaccupukanuio | Tect Bemmonaenne Beimon-
HaHOYaCTHIl, HAHOTEXHOJOT UM, KBAHTOBOPA3MEPHBIX CTPYKTYD, Tecta Ha 70 — HEHHE
CJIOKHBIX (OMHApHBIX, TPETUYHBIX H T.J.) IOJYTPOBOJHUKOBBIX 100 % MeHee
MOHOKPHUCTAJUTMYECKHX MaTePUaIoB, FeTEPOCTPYKTYp U reTe- 70 %
poIepex0/10B, CBEPXPELIETOK, HAHOTPYOOK;
yYMeThb IPUMEHSTh NOJTy4YEeHHbIE 3HAaHUA B 001acTH coBpeMeH-  |Perienue IIponemoncTpu- |3amaun
HBIX TEHACHIMH pa3BUTHUS JICKTPOHUKH, U3MEPUTETIHLHOMN U BbI- |CTAaHAAPTHBIX |pOBaH BEpHBIH  |HE pe-
YHUCIIUTEIHHOW TEXHUKH B CBOEH MPO(ECCHOHANBEHOHN JIesITeNNb- |IPaKTHYECKUX |XOJ PEIICHNs B |[IEHBI

OITK-1 [HOSTH; CTPOHTH npocreiye Gu3n4eckue U MaTeMaTHYecKue  (3a1ad OoNbIIMHCTBE
MOJENH IPUOOPOB, CXEM, YCTPOWCTB U YCTAaHOBOK AIICKTPOHUKH 3amaq
1 HAaHOBJIEKTPOHHUKH PA3IMIHOrO (PYHKIIMOHAIFHOTO Ha3HAYe-

HHUSI; UCTIONb30BaTh CTaHAAPTHBIC IPOTPaMMHBIE CPEICTBA UX
KOMITBIOTEPHOTO MOAEIHPOBAHNUS;
BJIa/IeTh METOJAMH paciyeTa HAaHOIEKTPOHHBIX IPHOOpOB, Me- |Pemrenue npu- |[IpogemoncTpu- |3amgadn
TOJIaMHU MCCIICIOBAHUS (PU3NUECKUX CBOWCTB HAHOCTPYKTYD, KJIaJHbIX 3a/1a4|pOBaH BEpHBIH  |HE pe-
METOJIaMH TEOPETUUECKOTO aHai3a (PU3NUECKHUX MPOIIECCOB B KOHKPETHOH |XOJI peIleHus B  |IIEHbI
HAHORJIEKTPOHHKH. NpeIMETHOH  |OOJIBIIMHCTBE

obnactu 3agaq
3HATh MOJIeN niceBgoMopdHOoro 1 MmeramopdHoro pocra rere- |Tect Beinonnenue Beimoan-
POCTPYKTYP B HAHOAJICKTPOHUKE; HAHOAJIEKTPOHHBIE TIPHOOPHI Tecta Ha 70 — HEeHHe
Ha OCHOBE PELIETOYHO-PACcCOTIaCO-BaHHBIX TE€TEPOCTPYKTYP; 100 % MeHee
3aKkoH Berapna (ans onucaHus HEMPEPBHIBHOTO Psiia TBEPABIX 70 %
pacTBOPOB, COTJIACOBAHHBIX 10 MApPaMETPaM KPUCTATHIESCKON
PELIETKH ¢ MaTePUAIIOM TIOUIOKKH); HI3MEHEHUS B DJICKTPOHHOH
(30HHOI) CTPYKType MEXaHHIECKN HANPSHKEHHOTO MOHOKPH-
CTaJuIa [0 CPaBHEHHIO C HEHAIPSHKEHHBIM IOJTYIPOBOTHHKOBBIM
MaTepHalioM; MEXaHU3MBbI peJlaKcalliy HapsHKEHHs B TICEBI0-
MOPQHBIX MOJIYIPOBOJIHUKOBBIX CTPYKTYPAX; MEXaHU3MBI «3a-
MOpaXUBaHHUSD) JUCIOKAIUMI;

OIIK-2 |ymeTs KinaccuunupoBaTh TUIIBI KBAHTOBOPAa3MEPHBIX CTPYKTYp|PerieHue IIponemoncTpu- |3amaun
B HAHORJICKTPOHMKE (KBAaHTOBBIE TOUYKH, MBI, IPOBOJIOKH, CTaHIAPTHHIX |pOBAaH BEPHBIA  [HE pe-
CBEPXPELIETKH M UX KOMOMHAINH, IPHOOPHI C ABYMEPHBIM MPaKTUYECKUX |XOJI PEIICHHUS B  |IIICHBI
3NEKTPOHHBIM Ta30M), IPUMEHATh MOJIEIH «MEJIKOW» U «Tiy0o- |3amay GOJBIINHCTBE
KOID» (IIMPOKOMN) KBAHTOBBIX SIM, YIUTHIBaTh KBAHTOBAHHUE 30H- 3a1a4
HOTO JIEKTPOHHOTO CIIEKTpa MPH KOHCTPYUPOBaHMH ITPHOOPOB
HAHOYJIEKTPOHHUKH;

BJIa/1eTh TEPMUHOJIOTHH KBAHTOBOM MEXaHUKH C LIeJbIo onuca- |Pemrenue npu- |[Ipogemonctpu- |3agaum
HUSI XapaKTEPUCTUK KBAHTOBOPA3MEPHBIX CTPYKTYp HAaHOAJIEK- |KJIAJHBIX 33Ja4 pPOBaH BEPHBIA  |HE pe-
TPOHMKH (KBAaHTOBBIX TOUYEK, SIM, [IPOBOJIOK, CBEPXPEIIETOK 1 X |B KOHKPETHOW |XOJ PEIIeHHs B |IIEHBI
KOMOHMHAIMH, TPUOOPOB C TBYMEPHBIM JIEKTPOHHBIM I'a30M).  |TIPEIMETHOH  |OOJBIIMHCTBE

obJylactu 3a1a4

7.2 IlpuMepHBbIii NepeYyeHb OLEHOYHBIX CPeICTB (TUIOBbIE KOHTPOJIbHbIE
3aJlaHUsl UJIM MHbIE MAaTePHUAJIbl, HEOOXOAMMbIe IJISI OLEHKH 3HAHUIN, YMEHUM,
HABBIKOB M (MJIM) ONBITA AESITEJIbHOCTH)

7.2.1 IlpumepHBbIiil IepeYeHb 3aJaHUI I OATOTOBKHM K TECTHPOBAHUIO

1. Uto Takoe «HaHO»?
1. opna MuIUIMApAHAS;
2. OaHA MAJUTHOHHAS,
3. oxaHa mecsTas.



2. Kakas ctpykTypa Ha ocHOBe aToMOB C SIBIISIETCSI IEPCIIEKTUBHOM JIJIsl CO3/ITaHUS HAHOPA3MEPHOTO

TpaH3ucTopa?
1. VHT;
2. Dymnnepew;
3. CHg;
4. T'padutoBas sueiika.

3. Kakoit CAIIP u3 mepeunciieHHbIX MO3BOJISET CTPOUTH TEXHOJOTHUECKHUE MOJICNIU JUCKPETHBIX
3JeMEHTOB U nipocTermux UC?

1. TannerEDA;

2. SilvacoTCAD;

3. OrCAD;

4. Ansys.

4, Kakast ©3 IepeunciIeHHbIX CTPYKTYp HE UMEET KBAaHTOBOT'O OrPAaHUYCHHS?
1. kBaHTOBAas TOYKA,
2. KBaHTOBBIH LIHYP;
3. KBaHTOBAs IUICHKA;
4, xiaccuyeckas TpexMepHas CTPyKTypa.

5. Kakast u3 nepedncieHHbIX CTPYKTYp UMEET KBAaHTOBOE OIPaHMYCHHE B 1 HampaBiaeHUN?
1. xBaHTOBAas TOYKA,
2. KBaHTOBBIH LIHYP;
3. KBaHTOBAs IUICHKA;
4, xiaccuyeckas TpexMepHas CTpyKTypa.

6. Kakas 13 mepedrcieHHBIX CTPYKTYP UMEET KBAHTOBOE OIpPAaHUYEHUE B 2 HAMPABICHUSIX ?
1. kBaHTOBAas TOYKA,
2. KBaHTOBBIU IIHYD;
3. KBaHTOBAs IUICHKA;
4. xriaccuyeckasi TpexMepHas CTPYKTypa.

7. Kakast U3 nepedrcieHHbIX CTPYKTYp UMEET KBAaHTOBOE OTpaHUYCHHE B 3 HAMPABICHUSIX ?
1. kBaHTOBAas TOYKA,
2. KBaHTOBBIU IIHYD);
3. KBaHTOBAs IUICHKA;
4. xriaccuyeckas TpexMepHas CTPYKTypa.

8. BriGepuTe camblii OBICTPBIN METOJI HAHOIUTOTpadUu:
1. ckanupyromwmii 30171,
2. DIIEKTPOHHBIN JIyY,
3. PEHTTeHOBCKHUH CTertep;
4. mpoekunOHHas GOTOTUTOrpadus.

9. Ha kakom MaTCpHraJIC HEJIb3s CO3AaThb HAHOPA3MEPHYIO OKCUJIHYIO IINICHKY METOJ0OM JJICKTPOXHU-
MHYCCKOIo aHOAHOI'O OKHCIICHHS?

1. Si;
2. Al
3. B;
4. Nb.

10. HanouacTuiibl mpuHAIJIEKAT OJHOMY U3 U3MEPEHUI:



N

©o~No O

agrwbdE

10.

el o

ot 1 1o 1 000 000 000 HaHOMETPOB;
ot 1 1o 100 HaHOMETPOB;
oT 1 10 2 HaHOMETpPOB.

7.2.2 IlpumepHbIi NepevyeHb 3aJaHNI /151 pelleHUs CTAHAAPTHBIX 32124

Ha3oBute, kakue NpuYMHbI CAEPKUBAIOT UCIOJb30BaHUE MOHOKPUCTAUINYECKOIO KPEMHUS
B OITORJIEKTPOHHUKE.

[lepeuncinrre, KAKUMHM TapaMETPAMH XapAaKTEPU3YIOT TPAHCIOPT HOCUTENEH 3apsiia B TBEP-
JIOTEIBHBIX CTPYKTYpax.

N300pa3ute, kak BBIMISIAAT aHOAHAS MOJsIpU3alMOHHAas KpuBas. Kakum mpoieccam coot-
BETCTBYIOT €€ OCHOBHBIE YUaCTKH?

[lepeuncinre, KakoBa IOCIIEI0BATEIbHOCTh JEUCTBHM IO ONPENEICHUI0 ONTHUMAaJIbHOTO
pAacIoJIOKEHUS] aTOMOB B MaTEpHAJIe METOAOM MOJIEKYJISPHON JUHAMUKH.

Onummre B3aMMOJICICTBIE aTOMOB BHYTPH BBIICIIEHHOTO ISl aHaIN3a 00bema.

Onummre MOBEICHUE aTOMOB Y TPaHUIIBI BBIZICIICHHOTO JIJIs aHATn3a o0bema.

Ha3zoBute, kakue rpynmsl MpoueccoB UCIOIb3YIOT ISl MAHUITYJIMPOBAHUS aTOMaMH.
Cdopmynupyiite npaBusio Berapaa.

[IpuBeauTe COOTHOILIEHUE, KOTOPBIM OIHCHIBAETCA TYHHEJbHAs NPO3PAYHOCTh MPSIMO-
YTOJIBHOTO MOTEHIMATBHOTO Oapbepa KOHEYHOU IIHPUHBI.

. HpI/IBe[[I/ITC COOTHOHICHUEC, KOTOPBIM OMHUCBIBACTCA TYHHCIIbHAA IMPO3PAYHOCTh ITOTCHIHUAJIb-

HOTO Oapbepa MPOU3BOJILHON (OPMBI.
7.2.3 IlpumMepHbIii epeveHb 3aJaHUI ISl pellleHUs NPUKJIATHBIX 32124

Ha3zoBuTe OCHOBHBIE PEKUMBI PAOOTHI CKAHUPYIOIIET0 TYHHEIbHOI'0 MUKPOCKOIIA.
N306pa3zure BAX npu nonydeHuH noprucToro KpeMHus Ha oOpasiax n- U p-Tuna.

CpaBHUTE 2JIEKTPUUECKHUE COTIPOTUBIIEHUSI MOHOKPUCTAIUIMYECKOTO U IIOPUCTOTO KPEMHHUS.
CpaBHUTE TEIIONPOBOJHOCTH MOHOKPUCTAITINYECKOTO U IOPUCTOTO KPEMHUS.

OOBscHUTE BIMSHUE BA3KOCTH IEKTPOJIUTA HA Mpolecc (OPMUPOBAHUS HU3KOPA3MEPHOTO
KPEMHHUSI TIPU aHOAUPOBAHUH.

[Tepeuncnure 0cOOEHHOCTH XUMHYECKOTO OCAKIACHUS W3 ra30BOi (a3bl NpU MOHUKEHHOM
JIaBJICHUN PEareHTOB.

[lepeuncnure 0COOEHHOCTH XMMHUYECKOTO OCaX/IE€HUS U3 Ta30BOM (a3bl, CTUMYIHPOBAHHO-
r'0 ra3opa3psIHOU ILUIa3MOM.

[TosicuuTe, Kak yCcTpoeHa yCTaHOBKA JIJIsl XUMUYECKOTO OCaXKI€HUS U3 Ta30BOM (a3bl.
[TosicHuTe, Kak MPOMCXOAUT POCT TOHKHUX IUIEHOK B pexxnumax Ppanka - Ban nep Mepse,
Bonmepa-Bebepa, Ctpanckoro-Kpacranosa.

[losicHuTe, KaK ycTpoeHa YCTaHOBKA MOJIEKYJISIPHO-TTy4€BOM SMUTAKCUU.

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB VISl MOATOTOBKH K 3a4eTy

YTo Takoe HaHORJIEKTPOHHUKA?

Yto Takoe HU3KOpa3MepHasl CTpyKTypa?

Yrto Takoe HaHOpa3MepHasi CTpyKTypa?

Kakne SJICKTPOHHBLIC BOJHBEI MOT'YT CYIIECTBOBATh B KBAHTOBOM KOJIOAIEC, pasMEpPbl KOTOPO-
0 COM3MEPUMBI C JUIMHOW BOJHBI 3JIEKTPOHA?

KakuM COOTHOIIEHMEM OMMUCHIBAETCS CHEKTP PA3PEIICHHBIX SHEPreTUYECKHUX COCTOSHHUU
AIIEKTPOHOB B MPSMOYTOIBHON U MapaboIMuecKoil KBaHTOBBIX siMax?

Kakoli kputepuil ucnonp3yercss A KiIacCU(PHUKAIUU DJIEMEHTapHBIX HU3KOpa3MEpHbIX
CTPYKTYp?

Yto Takoe KBaHTOBas IJIEHKA, KBAHTOBBIM IIHYp, KBAHTOBAs TOUKa?
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Uto Takoe ABYMEpPHBIN AJIEKTPOHHBINA ra3?

9. Uro Takoe mrHA CBOOOJHOTO MPOOEeTra HOCHTENS 3apsiia’?

10. YTo Takoe OauIMCTHYECKUI TPAHCIIOPT HOCUTENEH 3apsiaa’?

11. Yro Takoe MOy JIAIIMOHHO-JIETUPOBAHHAS CTPYKTYypa?

12. Yro Takoe aenbTa-IerupoBaHHas CTpyKTypa?

13. Yro Takoe HaHOTEXHOJOTHA?

14. B yeM oTiiMuMe TEXHOJIOTMYECKUX TPUHLIUIIOB «CBEPXY-BHU3» U «CHU3Y-BBEPX»?

15. Kakue coearHeHMs Ha3bIBAIOT METAJIIIOPTaHUYECKUMU ?

16. Kakue coenHeHus Ha3bIBalOT rUIpuIamMu’?

17. KakoBbI OCHOBHBIE JOCTOMHCTBA M HEJOCTATKNA METO/1a MOJICKYJISIPHO-TTyYeBOM SMUTAKCUH?

18. B ueM cyTh MeTO/1a 3JEKTPOXUMHUYECKOTO OCAKACHUS MaTepHaIoB?

19. Kak ¢opmynupyroTcs 3akoHbl Dapajest 1711 3JIEKTPOXUMHUYECKOTO OCAXKICHUS MaTepraioB?

20. Kakumu mapameTpamu Ipolecca 3JIEKTPOXMMUYECKOTO OCa)XJEHUS OINpeNeNsioTCs CBOM-
CTBa CPOPMUPOBAHHBIX TAKUM 00pa3oM ILJICHOK?

21. Ilouemy KpeMHHI SBJISIETCS OCHOBHBIM MaTEpUAOM COBPEMEHHON MUKPO- U HAaHOJIEKTPO-
HUKHU?

22. Yo Takoe TOUYKa rmoBopora?

23. Uto Takoe coOCTBEHHAs CTUHOBASI IMOJISIPU3AIINS YJICKTPOHOB B MaTepuae?

24. B yeM CyIIHOCTb METO/1a MOJIEKYJIAPHON MEXaHUKH?

25. B yeM COCTOUT MPUHIMITHAIBHOE OTIMYHME METOAOB MOJEKYJISPHON TUHAMHUKH M MOJICKY-
JIAPHOW MEXaHUKH?

26. Kakre OCHOBHBIE TOCTOMHCTBA W HEJIOCTATKU MPUCYIIIH METOAAM aTOMHOW MH)KEHEpUH?

27. Kakoil MexaHU3M OKHUCIICHHMsI METAJJIOB U MOJYIPOBOJHUKOB pean3yeTcs MpH HCIOJIb30-
BaHUU CKaHUPYIOLIUX 30H0B?

28. Yto Takoe BULMHAJIbHAS IOBEPXHOCThH?

29. Kakne HHM3KOpa3MepHbIE CTPYKTYpPBl MOXKHO (OPMHPOBATH CaMOOpraHHW3alHMell Ha BUIIU-
HaJIbHBIX MIOBEPXHOCTSX?

30. IIpu kakux ycinoBusix peanusyercs pesxkum CtpaHckoro-Kpacranosa?

31. KakoBbI KpUTHUYECKUE YCIIOBHS JUI MEPexo/a OT JABYMEPHOIO POCTa CIUIOIIHOM IUIEHKH K
TPEXMEPHOMY POCTYy OCTPOBKOB B pexume Ctpanckoro-Kpacranosa?

32. Kak pacnpeseneHbl HanpsyKeHHUs B MOHOKPUCTAUIMYECKUX OCTPOBKaxX, ChOpMUPOBAHHBIX
B pexkuMme Ctpanckoro-Kpacranosa?

33. Kakne Hu3KOpa3sMepHbIE CTPYKTYpbl BO3MOXHO (opmupoBaTh B pexumMe CTpaHCKOTro-
Kpacranosa?

34. Kak onuceiBaercs opMHUpPOBaHHUE OCTPOBKOBBIX CTPYKTYp B peskume Boiamepa-BeGepa?

35. Uro npencrasinsieT coboit JIeHrMropoBckas mieHKa?

36. Uto mpencrasiseT coboit rienka Jiearmiopa-baomxert?

37. YUro takoe ruapoduibHbie, THAPOPOOHBIE, aM(pUBIIEHBIEC BEIIecTBa?

38. KaxoBbI 0651acTH IpUMEHEHNsI HAHOCTPYKTYPUPOBAHHBIX OKCHJIOB TYTOIIABKUX METaJIOB?

39. KakoBbI HU3KOpa3MepHbIe POPMBI YTIIEPOIHBIX CTPYKTYP?

40. Yto Takoe rpaden?
7.2.5 IlpumepHbIii IepeveHb 3aJaHUI ISl MOATOTOBKH K 3K3aMeHy
He npenycMoTpeHO y4eOHBIM IIJIaHOM.
7.2.6. MeToauKAa BHICTABJIEHUS OLIEHKHU MPH NMPOBECHUMN MIPOMEKYTOYHOIM

aTtrecraguu
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3aueT MPOBOAMTCS MO Bompocam (5 MIT.) WK TECTOBBIM 3amaHusaM. Kaxmawrid
MIPaBUJIBHBIA OTBET Ha BOIMPOC olneHuBaeTcs 1 GamioMm. MakcumanbHOE KOJIUYECTBO
HaOpaHHBIX 0aIoB — S.

1. Ouenka «He 3auTteHO» CTaBUTCA B Clydae, €CIIM CTYACHT HaOpal MEHee
3 6aos.

2. OueHka «3a4TeHO» CTAaBUTCA B CIydae, €CIU CTyIEHT HaOpan 3 Oamna u
BEIIIIC.

B cnyuae arrecranuu ¢ MCIOJNB30BAaHUEM TECTOBBIX MAaTEPHAJIOB OIEHKA «3a-
YTEHO» CTaBUTCS, €CIM CTYJCHT 10 UTOraM TeCTUpOoBaHUs Habpam Gonee 75 % mpa-
BUJIBHBIX OTBETOB.

[Tpu monmyueHun OICHKU «3auTeHO» TpeOyemble B paboueil mporpaMMe 3Ha-
HUS, YMEHUS, BIAJCHUAS IO COOTBETCTBYIOIIUM KOMIIETCHIIMSAM Ha MPOMEKYTOYHOM
ATare CUUTAIOTCS TOCTUTHYTHIMHU.

7.2.7 IlacniopT OLICHOYHBIX MATEPHAJIOB

Ne | KouTtpoJsmpyembie pa3aesibl (TeMbl) Kon KovHTpOJm- HaumeHoBaHUE OLIEHOYHOT'O
n/n AUCHMILINHBI PyEMOM KomiTe- cpeacTBa
TeHUHH
1 |BBeneHue B npeamer OIIK-1, OIIK-2 |Tect
2 |KBantoBo-mexanuueckue spienus, omnpe- | OIIK-1, OIIK-2 |Tecr, 3amura 1ab0opaTopHbIX
JEJIAI0IIME TIOBEICHUE 3JIEKTPOHOB U JIbl- pabot
pOK
3 |DyleMeHTBI HU3KOPa3MEPHBIX CTPYKTYP OIIK-1, OIIK-2 |Tecr, 3ammra 1a00paTOPHBIX
pabot
4 |Ctpyktypsl ¢ kBaHTOBEIM orpannderneM | OIIK-1, OIIK-2 |Tecr, 3ammuTa 1abopaTopHBIX
pabot
5 [Metoasl popMupoBaHUsi HAHOCTPYKTYP OIIK-1, OIIK-2 |Tecr, 3ammra 1a00paTOPHBIX
pabot
6 |Meronsl, ocHoBaHHbIEe Ha ucnoab3oBanuu | OIIK-1, OIIK-2 |Tecr, 3amuTa 1a00paTOPHBIX
CKaHHMPYIOIIUX 30H/I0B pabot
7 |Hanonurorpadus OIIK-1, OIIK-2 |Tecr, 3amuTa 1a00paTOPHBIX
pabot
8 |Camoperynupyromuecs: Iporecchl OIIK-1, OIIK-2 |Tecr, 3amura 1a00paTOpHBIX
pabot
9 |®opmupoBaHUE U CBOWCTBA HAHOCTPYK- OIIK-1, OIIK-2 |Tecr, 3amuTa 1a00paTOPHBIX
TYpPUPOBAHHBIX MAaTEPHAIIOB pabot

7.3. MeToanueckne MaTepuaJibl, ONpeaeJsonue NpoueIypbl OleHNBAHUS
3HAHUM, YMEHU, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH

TectupoBanue ocyiecTBisieTcs TU00 MPU MOMOIIN KOMITbIOTEPHON CHCTEMBI
TECTUPOBaHUS, JHOO C WCIOJIH30BAHMEM BBIIAHHBIX TECT-33/JIaHUN Ha OyMax-
HOM/3JIEKTpOHHOM Hocutene. Bpems tectupoBanust 30 MUH. 3aTeM OCYIIECTBIISIETCS
NpOBEpKa TECTa K3aMEHATOPOM M BBICTABIISETCS OLEHKA COIJIACHO METOJAMKE BbI-
CTaBJICHUS OIICHKH MPH MPOBEACHUH ITPOMEKYTOYHON aTTECTaIlUH.

Pemienue cTanmapTHBIX 3a7ad OCYILIECTBISIETCS JTUOO MPU IMOMOIIM KOMITbIO-
TEPHOM CHCTEMBbl TECTHPOBAaHUA, JTUOO C UCIOIB30BAHMEM BBIIAHHBIX 337a4 Ha Oy-
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MakHOM HocuTene. Bpems pemienus 3anay 30 MUH. 3aTeM OCYLIECTBIISIETCSl POBEP-
Ka pelIeHus 3a7a4 SK3aMEHAaTOPOM U BBICTABIISIECTCS OIEHKA, COTJIACHO METOJIMKE BBI-
CTaBJICHUSI OLICHKH MPU MPOBEJICHUH MPOMEKYTOUHOM aTTECTallUH.

Pemenve mpukIagHBIX 3a7a4 OCYIIECTBISACTCS JTMOO MPU MOMOIIU KOMITBIO-
TEPHOW CUCTEMBI TECTUPOBAHMS, JTUOO C MCIIOJIB30BAaHUEM BBIIAHHBIX 337a4 Ha Oy-
MakHOM HocuTene. Bpems pemenus 3amgay 30 MuH. 3aTeM OCyIIeCTBISETCS MTPOBEP-
Ka pelIeHus 3a7a4 SK3aMEHATOPOM U BBICTABIISICTCS OIIEHKA, COTJIACHO METOJIMKE BBI-
CTaBJICHUS OLICHKU MIPU MPOBEJCHUU IPOMEKYTOUHOM aTTeCTaINH.

8 YYEBHO-METOANYECKOE U HTH®POPMAILIMOHHOE
OBECIIEYEHME JUCIIUITJINHBI

8.1 Ilepeyenb y4ueOHOM JUTEpaTypPbl, HEOOXOAMMOI 1JIsl OCBOCHHS JUCIH-

IIJIMHBI
OcHoBHas JuTeparypa

1. 3eopeB I'.1. ®usnueckue OCHOBHI KPEMHHUEBOM HAHORIEKTPOHUKH: yueO. mocobue /
I'.U. 3e6peB. — M.: BUHOM. Jla6opatopwus 3nanuii, 2017. - 240 c. - ISBN 978-5-9963-0181-2

2. CmupuoB HO.A. OcHOBBI HaHO- U (YHKIMOHAIBHOM JJIEKTPOHHUKU: y4el. mocodue /
10.A. Cmupnos, C.B. Cokoios, E.B. Turos. - 2-¢ u3z., ucnp. - CII6.: JIanp,2013. - 320 - (YueOHu-
k1 Juist By30B. CrieninanbHas autepatypa). - ISBN 978-5-8114-1378-2

3. CmupnoB H0.A. OcHOBBI HaHO- U (PYHKIMOHAIBHON SJIEKTPOHUKHU [DJIEKTPOHHBIA pe-
cypc] yueb. mocobue / FO.A. Cmupnos, C.B. Cokonos, E.B. Turos. - 2-e uzz., uctp. - CII6: Jlanb,
2021. - 320 c. - ISBN 978-5-8114-1378-2. URL.: https://e.lanbook.com/book/168521

4. Pembe3a C.M. ®Ousnueckue cBOMCTBa HU3Kopa3MmepHbIX cTpykTyp / C.H. Pembesa, E.C.
Pem6Ge3a, H.H. Komenesa. - Boponex: I'OYBIIO «Boponexckuii rocyaapcTBEHHBIH TEXHUYECKHM
yauBepcureT», 2011. - 139 c.

5. 3oa0oryxun U.B. ®usuka Hanocuctem: rpad)eHbl U FPpaHyJINPOBAHHbBIE HAHOKOMIIO3UTHI :
yueb. nmocobue. - Boponex: 'OYBIIO «BopoHexxckuii rocy1apCTBEHHbIM TEXHUYECKHI YHUBEPCH-
teT», 2011. - 226 c.

6. IparynoB B.II. OcHOBBI HaHO3MEKTpOHUKU: yueO. nmocodue / B.I1. [Iparynos, U.I'. He-
u3BecTHbIN, B.A. ['puaunn. - HoBocubupck: Hoocu6. ya-1, 2000. - 322 ¢. - ISBN 5-7782-0281-4

7. ArnaTtoB A.H. MukpocxeMOTeXHHUKA U HAaHODJIEKTPOHHUKA [DIEKTPOHHBIN pecypc] yueo.
noco6ue / A.H. Urnaros. — CII6.: Jlans, 2021. - 528 c. - Knura u3 xomnekiuu Jlans - UHxkeHepHo-
texHuueckue Hayku. - ISBN 978-5-8114-1161-0. URL: https://e.lanbook.com/book/167901

JlononHuTenbHas TuTeparypa

8. Illyka A.A. Hanoanekrponuka: yue0. mocodue / A.A. lllyka ; mox pen. A. C. Curosa. -
2-e u3n. - M.: bunom. JIaboparopus 3nanmii, 2017. - 342 c. - ISBN 978-5-9963-0735-7

9. mmkun I'.I'. HanosnekTpoHuka. DJIeMEeHTHI, MPUOOPHI, ycTpolicTBa: yued. mocodue /
I'.T". lnmkua, 1.M. Arees. - M.: BUHOM, 2012. - 408 c. - ISBN 978-5-9963-0638-1

10. U6parumoB .M. OcHOBBI KOMIIBIOTEPHOT'O MOJISIIMPOBAHUS HAHOCHCTEM: yuel. IMoco-
oue / .M. Ubparumos, A.H. Kosmos, FO.®. Hazapos. - CII6.; M.; Kpacuomap: Jlaus, 2010. —
384 c. - (YueOnuku utst By30B. CrientnansHast muteparypa). - ISBN 978-5-88114-1032-3

11. PakoB J.I'. HanotpyOku u ¢yiepensl: yue0. mocoOue JUIst By30B : peK. YUEeHBIM COBe-
toM Poc. xum.-texnozor. yH-ta / 9.I". Pakos. — M.: Jloroc, 2006. - 374 c. - (HoBas yHuBepcurer-
ckas 6ubnuoreka). - ISBN 5-98699-009-9

12. ®du3uka HU3KOpa3MepHBIX cucTeM: yuel. mocodue / A.S. Illuk u np.; moa odmr. pen.
B.1. Unbuna, A.S. uka. - CII6. : Hayka , 2001. - 160 c. - (HoBsie pa3aensl Gpu3uku MoIynpo-
BOHUKOB). - ISBN 5-02-024966-1

13. OpJaosa M.H. Hanosnekrponuka [DIeKTpOHHBIN pecypc]: kypc nekiuit / M.H. Opio-
Ba, N.B. bop3six. — M.: U3garensckuit lom MUCuC, 2013. - 50 c. - Tekcr. - ['apanTupoBaHHbIN
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cpok pasmemenust B ObC mo 01.03.2023 (aBrompononramus). - ISBN 978-5-87623-725-5. URL.:
http://www.iprbookshop.ru/56246.html

14. Npodot II.H. Hanosnexkrponuka [DnekTpoHHBIN pecypc]: yueb. mocodue / IT.H. po-
6ot. — M.: TYCVYP, 2016. - 286 c. - Kuura u3 komnekiun TYCYP - MHxeHepHO-TeXHUYECKHE
nayku. URL: https://e.lanbook.com/book/110241

15. Metoauyeckue yka3aHusi K BbINOJHEHHUIO JJabopaTopHbIX pador Ne 1, 2 no gucnu-
miuHe «HanodjekTponuka» mjas cryaeHTroB HanpapJjenusi 11.03.04 «DaekTpoHMKa U HaAHO-
JIEKTPOHUKA» (Mpodumiab «MHKPOIIEKTPOHHKA W TBEPAOTEIbHASl IJIEKTPOHUKA») OYHOM
(dhopmbl 00yueHus [DnexkTpoHHbINH pecype] / Kad. monynpoBo HUKOBOM 3JIEKTPOHUKH U HAHODJICK-
tponukn;, Coct.: H.H. Komenesa, A.B.CTporoHoB. - DneKTpoH. TeKCTOBbIe, rpad. maH.(1,9 MO). -
Boponex: ®I'bBOY BIIO «BopoHekckuil ToCyaapCTBEHHBIM TEXHUUYECKHH yHHBepcuTeT», 2015.
(Ne 514-2015)

8.2 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOIMH, UCHOJIb3YEeMBbIX IPH OCY-
IIECTBJCHUH 00pa30BaTEJIBHOIO NMPOLECCA MO AUCHHUILNINHE, BKIKYAs MepeYyeHb
JHMIEH3MOHHOI0 MPOrpaMMHOro o0ecne4eHusi, pecypcoB HHGOPMALMOHHO-
TeJIEKOMMYHUKAIMOHHON ceTH « MHTepHET», COBpeMEeHHBIX PO eCCHOHAIBHBIX
0a3 JaHHBIX H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

IIporpamMHoe ofecrieyeHne KOMIbIOTEPOB /15l CAMOCTOSITEJILHON U ayIUTOPHOIT padoThI:
— Omnepannonnsle cucteMsl cemeiictea MSWindows;
— [Ilaker oducHbix mporpamm LibreOffice;
— IlIporpamma npocmortpa (aitnoB WinDjview;
— TIlIporpamma mpocmortpa (aiinos ¢popmara pdf Adobe Acrobat Reader;
— MHutepuer-6paysepsl Mozilla Firefox, Google Chrome;
— Maremarnueckuii maker MathCad Express, Smath Studio;
— Cpena paspabotku Python;
— Cucrema ynpasienus kypcamu Moodle;

Hcnosb3yemble 3JIeKTPOHHBIE 0H0JIMOTEYHbIE CHCTEMBbI:

— Monyns kauroo6ecneueHHoctd AUBC « MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;

— YHuBepcuteTckas 6ubanoTeka onnaiin: http://biblioclub.ru/;

— OBC UzparensctBa «JIAHDY, B TOM uncne k koynekuusaM «HXeHepHO-TEXHUYECKUE
Haykmy», «®usukay: http://e.lanbook.com/;

— OBC IPRbooks: http://www.iprbookshop.ru;

— HayuHas 3jekTponHas oubmuoreka eLIBRARY.RU: http://elibrary.ru/.

HNHpopmMannoHHBIE CIPABOYHbIEC CHCTEMBbI:

— mopran (eaepabHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BRICIIETO 00pa30-
BaHus: http://fgosvo.ru;

— eAMHOE OKHO JIOCTYyIIa K 00pa3oBaTelIbHBIM pecypcam: http://window.edu.ru/;

—  OTKpBITHIN 0Opa3oBarenbHbiil pecypc HUAY MU®U: http://online.mephi.ru/;

— OTKphbITOE 0Opa3oBanue: https://openedu.ru/;

—  ¢usnveckuit nvHPpopMaronHsIii moprai: http://phys-portal.ru/index.html

— TIpodeccronanbhblie cripaBovHbie cucTeMbl « Texakcmept»: https://cntd.ru

— DnexkTpoHHas nHpopMalMoHHas oOpa3oBaTenbHas cpena BITY:
https://old.education.cchgeu.ru
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA
JJIAA OCYIHECTBJIEHUSA OBPA3OBATEJIBHOT'O TIPOLHECCA

1. Jlekuuonnas ayauropus 311/4, ykoMmieKkToBaHHAs CIIEMUATN3UPOBAHHON MEOENbIO
OCHAIIIeHHass 000pyI0BaHUEM JUIsl JICKIIMOHHBIX JEMOHCTPALUNA: MYyJIbTUMEANA-TIPOCKTOPOM, CTa-
[IUOHAPHBIM YKPaHOM, HAOOpaMHU JIEMOHCTPAIIMOHHOTO 00opynoBanus (yueOnbIit kopmmyc Ne 4, pac-
MOJIOXKEHHBIH 10 aapecy: MockoBckui mip., 179):

KOMIUICKT y4eOHO# Mebenn: pabodyee MecTo mpemnoaBaTesis (CToM, CTy);

paboune Mecta 00yJaromuxcs (CTOJbI, CTYJIbs) Ha 22 4eIOBeKa.

npoexktop BenQ MP515 DLP;

akpaH ScreenMedia HACTCHHBIN.

OTHETYIIUTEb.

2. IMCcIJIeifHBII KJIACC I MPOBEICHUS JIA0OPATOPHBIX 3aHATUH M CAMOCTOSATEILHOHN pa-
OOTHI CTYJICHTOB, YKOMIUICKTOBAHHBIN CIICIIMATU3UPOBAHHON MeOENIbl0 M OCHAIIICHHBIH MepCOHANIb-
HBIMHU KOMIBIOTEPAMU C JIUIIEH3UOHHBIM MIPOTPAMMHBIM 00€CTIE€YEHHEM C BO3ZMOKHOCTBIO MOAKITIO-
YeHus K ceTu «VIHTEpHeT» U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELy
yHUBepcuteta, aya. 209/4 (yuebnsrit kopnyc Ne 4, pacnionioskeHHBIH 10 agpecy: MOCKOBCKHIA Tp.,
179), ocHalieHHbIN HEOOXOAUMBIM 000PYAOBAHUEM:

KOMIUIEKT y4eOHoi#l Mebenu: pabodyee MecTo mpernoaBaTens (CTod, CTy);

paboure Mecta o0ydaromuxcs (CTOJbI, CTYJbs) Ha 20 YeTIOBEK.

KOMITbIOTEp-cOOpKa Kad.9;

kommbioTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOopKa Kad.3;

kommeiorep B cocTtaBe: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOOpKa Kad.5;

KOMIIbIOTEp-cOopKa Kad.4;

KOMITbIOTEp-cOOpKa Kad.§;

KOMITbIOTEp-cOOpKa Kad.2;

KOMITbIOTEp-cOOpKa Kad.6;

KoMIbtoTep-coopka kad.10;

kowmil. B cocT: Cuct.610k RAMEC GALE,monutop 17" LCD;

KOMIIbIOTep-cOopKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJIOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIIUTENb.

10. METOANYECKHUE YKA3ZAHUA J1JI51 OBYYAIOLHIUXCA
1O OCBOEHUIO JUCHUIIIMHBI (MOAYJIS)

[To mucnunnunne «HaHO3E€KTPOHUKA» YUTAIOTCA JIEKIIUU, TPOBOSATCSA J1abopa-
TOPHBIE 3aHATHSL.

OCHOBOM M3YUYEHMSI JUCHUILIMHBI ABJISIOTCA JIEKIUH, HA KOTOPBIX MU3J1araroTcs
HanOoJIee CYIIECTBEHHBIE U TPYIHBIC BOMPOCHI, @ TAK)KE BOMPOCHI, HE HAIIICIIITUE OT-
pakeHHs B yueOHOU TuTepaType.

JlabopaTopHbie pabOTHI BHITIOJHSIOTCS HA TIEPCOHATBHBIX KOMITBIOTEpaxX B CO-
OTBETCTBUU C METOJIMKAMU, IPUBEJICHHBIMU B YKAa3aHUSIX K BBITIOJIHCHUIO pa0oT.

KoHTpoisib ycBO€HMs Marepuana AUCUUILUIMHBI MMPOU3BOJIUTCS PEIICHUEM Te-
CTOB W MPAKTUYECKUX 3aJIaHUN, MPUMEPHI KOTOPHIX MPHUBEJACHBI B TaHHOW paboueit
mporpamMme 1 B 6JI0KE C OTICHOYHBIMH MaTepHUaJIaMHU.

OcBOEHME NUCIUIIIIMHBI OLIEHUBAETCS HA 3a4ETE.
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Bua yueOHbIX
3aHATHH

I[eﬂTeJ'ILHOCTb CTyJA€HTa

Jleknus

Hanucanue koHcnekTa JEKIUH: KpaTKo, CXeMaTU4YHO, MOCIe10BaTeIbHO (BUK-
CHpPOBATh OCHOBHBIE TOJIOKEHUS, BBIBOJIBI, (JOPMYJIUPOBKH, 0O0OLICHUS; TTOME-
YaTh Ba)KHbIE MBICIIH, BBIIEIATH KIIIOUEBBIE CIIOBA, TEPMHUHBI. [IpoBepka Tepmu-
HOB, ITOHATUN C MOMOIIBIO SHIUKIIONEANM, CIIOBAPEH, CIIPABOYHUKOB C BBIIHU-
ChIBAaHUEM TOJIKOBaHUH B TeTpajb. OO03HauUe€HUE BONPOCOB, TEPMHUHOB, MaTe-
puaina, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TIOUCK OTBETOB B PEKOMEHIyEeMOU JIu-
Tepatype. Eciu camocTosiTenbHO He ynaeTcs pa3o0paThcsi B MaTepuaie, HeoO-
XOAUMO COPMYIIHPOBATH BOIPOC U 33]1aTh NPENOJABATEII0 HA JIEKIIUH.

JlaGopaTopHas
pabora

JlaboparopHbie pabOTHI MO3BOJISIIOT HAYYUTHCSI IPUMEHATh TEOPETUUYECKUE 3HA-
HUS, TIOJTy4YE€HHBIC HA JICKIIMU MPH PEIICHUN KOHKPETHBIX 3a1a4. UToObl Hanbo-
Jee palMOHAIBHO U MOJHO HCMOJh30BaTh BCE BO3MOXKHOCTU J1AOOPATOPHBIX,
JUTSL TOJITOTOBKH K HUM HEO00XOAUMO: pa3o0path JEKIHIO 110 COOTBETCTBYIOMIEH
TE€Me, 03HAKOMHUTHCA C COOTBETCTBYIOLIUM pa3/ejioM yueOHHKa, MpopadoTaTh
JIOTIOJIHUTEIIBHYIO JIUTEPATYPY.

CamocTosaTenbHas
paborta

CamocTosTenbpHas paboTa CTYAEHTOB CHOCOOCTBYeT TINTyOOKOMY YCBOCHHS
y4eOHOro MaTepuasia U pa3BUTHIO HaBBIKOB caM000pa3zoBaHus. CaMOCTOSTENb-
Hasi paboTa mperoaraeT Caeayoue COCTaBISIOINE:

- paboTa ¢ TeKcTaMH: y4eOHMKaMH, CIIPaBOYHUKAMHU, JIOIIOJHUTENBHOM IuTepa-
Typoii, a TakKe MpopadoTKa KOHCIIEKTOB JICKIIHIA;

- paboTa HaJ TEMaMHU JUIsl CAMOCTOSTEIbHOI'O NU3YUYEHHUS;

- ydqacTue B paboTe CTYeHYECKMX HAyYHBIX KOH(PEPEHUIUN, OTUMITHAT;

- IOATOTOBKA K MPOMEXKYTOYHON aTTECTALIUU.

IToaroroBka k
MIPOMEKYTOYHOU
aTTecTaluu

I'oToBUTHCH K HpOMC)KYTOQHOfI arTecTanuu CjaeayeT CUCTCMATHYCCKU, B TCUC-
HHUC BCCTO CEMECTPA. HNuTencuBHas IOATOTOBKA AOJI’KHA HA4YaTbCA HE ITO3THEC,
49CeM 3a MECAL-IIoJITOpa A0 HpOMC)KYTO‘lHOﬁ aTTeCTalu. Z[aHHLIC rnepea 3a4dc-
TOM TpH OHA S(i)(i)eKTI/IBHee BCE€TO UCIIOJB30BATH JJIS MOBTOPCHUSA U CUCTCMATHU-
3alluy MaTCpHUaJia.
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JIMCT PETUCTPAIIMU N3BMEHEHUN

[lognuce 3aBenyromero

aTa
Ne " A Kadenpoi,
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n/m N OTBETCTBEHHOM
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OCYILIeCTBICHUH 00pa3oBaTeIbHOIO )/
rnpolecca 1o JUCHHUILIAHE UCTIONb3Y-
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