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1. llesu u 3212494 AU CIUILIHHBI

Hens auctumummabl: HOPMUPOBAHNE KOMIIETCHITNI MPOEKTHO-TEXHOJIOTHYECKON
JESITeTIbHOCTH B O0JIACTH TEXHOJIOTMH MUKPO- U HAHOAJIEKTPOHHBIX cucTeM. OCHOBHBIE
3a1a4M JUCLHHUIUIAHBL: H3yYEHUE OCHOBHBIX COBPEMEHHBIX TOCTHKEHUM B TEXHOJIOTUH
MUKPO- U HAHOAJIEKTPOHHBIX CUCTEM; (POPMUPOBAHKE MPEACTABICHHUIN O TEXHOJIOTMYECKOM
IIPOLIECCE MUKPO- U HAHODJIEKTPOHHBIX CUCTEM OT OATOTOBKH J0 CO3/IaHUS CTPYKTYP,
COEIMHEHU U 0011Iel TepMeTU3allii HAHOSJIEKTPOHHBIX CUCTEM.

Kparkoe cogepkaHue TUCHMIIIMHBI

OcHosuble dTansl TexHosoruu UMC. IIpeanocsuiku nepexona 0T MUKpPO- K
HAaHOAIEKTpOHHUKE. [lomydeHne nomynpoBOJHUKOBOIO MaTeprasa 1 MOIyIIPOBOIHUKOBBIX
nacTuH. [lonyyeHne snuTakCHabHbIX CTPYKTYpP. TpaauliMOHHBIE METOABI OCAKICHUS
wieHok. Meronbl popmupoBanus snementoB UMC. Jlutorpadus. [IpeemcTBEHHOCTH
JTAIOB Pa3BUTHUS WIEKTPOHUKU. TEXHUUECKUE CPEACTBA HAHOTEXHOJIOTHH. JIBa oaxona K
U3TOTOBJICHHUIO CTPYKTYP B HAHOTEXHOJIOTMAX. DTUTAKCUATIbHBIE METO/IBI TIOJYyYEHHUS
HAHOCTPYKTYp. MoseKyIsspHO-iTydeBast anuTakcusi. @opMupoBaHHE KBAHTOBBIX TOUYEK
IIOCPEACTBOM CaMOOPTraHU3aLUM IIPU dIIUTAKCUU. [IepCIIeKTUBBI HCIIOIB30BAHUSA MAaCCUBOB
KBaHTOBBIX ToueK. Hanomurorpadus. Ontudeckas murorpadus (poromurorpadus).
DnexkTpoHHO-Ty4YeBas JuTorpadus. Pearrenomurorpadus. Monomurorpadus.
Hanomneuars. CpaBHEeHHE HaHONMUTOTpaPUUECKUX METOAO0B. CaMOperyHpyoIuecs
npoiiecchl. CamoynopsnoueHue. CamocOopka. 30H10BbIe HaHOTeXHOJIoTUK. OO1I1e
IPUHLHAIBI CKAHUPYIOIIEN 30HA0BOM MUKPOCKONNHU. CKaHUPYIOLIUN TyHHEIbHBIN
mukpockon (CTM). [Ipumenenune CTM s uccnenoBanuil. HaHOTEXHONIOTrMM HA OCHOBE
CTM. Ckanupyromuii aToMHO-cri10Boi Mukpockon (ACM). Ilpumepsr npumenennss ACM
JUTSL IUarHOCTUKHU MOIYITPOBOAHUKOBBIX CTpYKTYp. Hanonurorpadus na ocnore ACM.
VYrneponusie HaHOTPYOKH. DopMa U CTPYKTypa HAHOTPYOOK. MeTozbI MOTyYeHUS
HaHOTpYyOOK. CBolicTBa HaHOTPYOOK. Heyrnepoausie HaHOTPYOKU. [lepcnekTuBbl
IPUMEHEHUs1 HAHOTPYOOK B AJIeKTpoHMKe. POPMUPOBAHUE KBAHTOBBIX TOYEK U MPOBOJIOK.
KoHrakTsl K oTesbHBIM MOsIEKynaM. JInHeHass mepa 11 U3MEPEHUH € IOMOILBIO
AIEKTPOHHBIX U aTOMHO-CHJIOBBIX MUKPOCKOIIOB. HazHaueHne TMHENHBIX Mep.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HAET: OCHOBHBIE MOHATHUS, YPABHEHUS U 3aKOHBI
MUKPOSIIEKTPOHHUKH, HIEKTPOIUHAMHUKH, (PU3NKA
TBEPIOTO Tela, MaTEMATUYECKUE MOJEITH
(U3UYECKHUX TPOIIECCOB HAHO- U
MUKPO3JIEKTPOHUKHU; OCHOBHBIE BOJTHOBBIE
MIPOLIECCHI U SBJICHUS, IPOUCXOSAIINE B HAHO- U
MUKPO3JIEKTPOHHBIX YCTPOMCTBaX, OCHOBHBIE
TEXHOJIOTMYECKHE MTPOLIECCH MUKPO- U
HAHORJIEKTPOHHBIX CUCTEM OT MOATOTOBKH J10
CO3/IaHUsl CTPYKTYP, COCTMHEHUN 1 001e
repMeTU3alui MUKPO- U HAHORJIEKTPOHHBIX CUCTEM;
coBpeMenHble CAIIP nznenuii Mukpo- u
HaHORJIEKTPOHUKHU

OIIK-4 Cnocoben pa3zpabaTbiBaTh U IPUMEHATH
CIEIMAIN3UPOBAHHOE TIPOTPAMMHO-
MaTeMaTu4ecKoe 00ecrnedeHue Ui IPOBEICHUS
HCCIIEIOBAaHUN U PEIIEHUS MHKEHEPHBIX 3a]1a4




'YMeeT: OlIeHUBaTh OCHOBHBIE ITapAMETPBI
PIIEKTPOMATrHUTHBIX MOJIEH, TOKOB U CHUJI,
NEHCTBYIOLIMX HA MUKPO- M HAHODJIEKTPOHHBIE
CTPYKTYpBI B TEXHOJIOTHYECKOM IPOLIECCE;
[IPOBOJIUTH NPOEKTUPOBAHUE MUKPO U
HAHODJIEKTPOHHBIX U3/ENuil; paboTaTh C
coBpeMeHHbIMH CAIIP MUKpO- 1 HAHOJIEKTPOHUKY;
MOJIb30BaThCSI COBPEMEHHBIM
UH(OKOMMYHUKAITMOHHBIMU TEXHOJIOTUSIMH,
pa3IMYHBIMU UCTOYHUKAMHU HAyYHO-TEXHUYECKOM
TMTEpaTyphl

HMeeT mpakTHYEeCKUI OMBIT: TPOCKTUPOBAHUS
MHUKPO ¥ HAHOJIEKTPOHHBIX U3/IeNuil; paboThI ¢
OCHOBHBIMHU METO/IaMU UCCIIEIOBAHUS (DU3MUECKUX
(P PEKTOB HAHO- U MUKPOIJIEKTPOHUKH, C
coBpeMeHHbIMU CATIP MUKpO- 1 HAHOAIEKTPOHUKHU;
MCII0JIb30BaHM MOJYYEHHbBIX 3HAHUN U1 aHAIU3a
bu3NYECKUX U TEXHUYECKUX XapaKTEPUCTUK MUKPO

1 HAaHODJIEKTPOHHBIX YCTPONCTB

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.04 CynepkoMIIbIOTEpPHOE MOJIETMPOBAHHE
TEXHHYECKHX YCTPONCTB U MPOIIECCOB

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.04 CynepkoMIIbIOTEPHOE MOJIEIMPOBAHHE
TEeXHUYECKHX YCTPOHCTB U MPOIIECCOB

3HAeT: MaKeThl IPOrpaMM, KOTOPBIE UCIIOIb3YOTCS
IUIsL pEIIeHNUs 3a]1ad Ha CYIEpKOMITbIOTepax YMeer:
YIPaBIATh 3a7adaMu, KOTOPbIE PELIAtOTCs Ha
cynepkoMnbroTepe MiMeeT npakTHYeCKUii OIbIT:
oOMeHa (haitllaMu MEeXAy CyHepKOMIIBIOTEPOM H
MEPCOHAIBHBIM KOMIIBIOTEPOM

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mmas TpyaI0eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 57,5 4. KOHTaKTHOM

paboTHI
Pacnipenenenue mo cemectpam
. Bcero B yacax
Bun yueouoii padoter 4acoB Homep cemectpa
3

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48

Jlexumu (JI) 32 32




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 50,5 50,5
[ToaroroBka K MPakKTU4YECKUM 3aHATHUIM 16 16
ITonroroBka K 3K3aMeHy 14,5 14.5
W3yuenne "Texnonorus nponssoacrsa UMC" 20 20
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 9,5 9,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - sk3ameH, KP

5. ConeprkaHue TUCUHMIIIMHBI
O0beM ayTUTOPHBIX 3aHATHI 110 BUIaM B
pasjfena HanmenoBanue pa3aenoB IUCUUTUTHHbI Jacax
Bcero JI 113 JIP
1  |[[IpeeMCTBEHHOCTh ATAIlOB PAa3BUTHS IICKTPOHUKHU 4 2 2 0
2 |OcHoBHbI€e 3Tarnbl TexHosnoruu MMC 10 6 4 0
3 |[Hanomutorpadus 10 8 2 0
4  [30HmDOBBIE HAHOTEXHOJIOTUHU 16 10 6 0
5  |VrepoaHble HAHOTPYOKH 6 4 2 0
6 CoBpeMEHHOE HAHOTEXHOJIOTUYECKOE ) ) 0 0
00opynoBaHue
5.1. Jlekuuu
Ne Ne Kox-
nexuumlpassiena HanmeHoBaHMe MM KpaTKOE COAEPKAaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Beenenune. TepMuHoIOrys JUCUMIIIMHBI, OCHOBHBIE MOHATHS U OIPEEIICHUS,
1 1 cucreMa equHuUIl puzndeckux Beauund CU. ITpen-mochuiku nepexoaa oT MUKpO- K| 2
HAHO3JIEKTPOHHUKE. [IpeeMCTBEHHOCTh 3TAallOB Pa3BUTHS AIEKTPOHUKH.
) > OcHogHble 3Tansl TexHoinoru UMC. [lonydeHnne noaynpoBOAHUKOBOTO 2
MaTepuaia U MoJyNpPOBOAHUKOBBIX TUIACTHH.
3 2 |Metoas! popmupoBanus snemeHToB UMC. Jlutorpadusi. 2
MUKpPOTEXHOJIOTHS ¥ KOHCTPYKIIMHM MUKpocxeM. Onepaluu COeMHEHUS
MaTepuasoB. TpeGoBaHue K YUCTOTE BO3LYIIHON CPeAbl U KIMMAaTHUECKUM
4 5 [rapamerpam. Onepanuy HaHeceHus MWIEHOK. Onepanuu GopMUPOBaAHUS )
KOH(HUTypaluii 5IEMEHTOB UHTETPAIbHBIX MUKpocxeM. Onepaiun yaaieHus
MaTepuaioB ¢ OBEPXHOCTHU IUIACTUH U MojoxkeK. Onepanun COeAMHEHNS
MaTepHUaoB.
5 3 Hanomurorpadus. Ontudeckas autorpadus (hoToautorpadus). IIEKTPOHHO- )
nmydeBas nurorpadus. Perrrenonurorpadus. Mononurorpadus.
6 3 Hanoneuars. CpaBHEeHHE HAaHOIUTOTPA(QUIECKUX METONIOB. )
Camoperynupytomtuecs nporeccbl. CamoymnopsigoueHue. CamocOopka.
7 3 TexHuueckue cpeacTBa HAHOTEXHOIOTHH. J[Ba 1M0/1X0/1a K U3TOTOBJIEHUIO CTPYKTYP )
B HAHOTEXHOJIOTUSIX. DNMUTAKCUAJIbHBIE METO/IbI IOTYUYEHUSI HAHOCTPYKTYP.
MonexynsipHo-TyueBas dnuTakcusi. DopMUpPOBaHUE KBAHTOBBIX TOUYEK
8 3 |mocpeacTBOM caMOOpraHM3allMK IpU SNUTaKCHH. [lepcreKTUBBI HCIIOIB30BaHUS 2
MaCCHBOB KBAaHTOBBIX TOYEK.
9 4 30H710BbIE HAHOTEXHONMOTUHU. OOII1e MPUHIIUITB CKAHUPYIOIIEH 30HI0BOM )
MuKpockonuu. CkaHupyoumil TyHHeIbHbIH Mukpockon (CTM).




10 4  [lIpumenenue CTM mus uccnenoBanuii. Hanorexunonoruu Ha ocaose CTM. 2
1 4 CxaHupyromuii aroMHO-cHI10BOM Mukpockon (ACM). IIpumeps! npuMeHeHus )
ACM 17151 AMarHOCTUKH TIOTYTPOBOTHUKOBBIX CTPYKTYP.
12 4  |Hanomutorpadust Ha ocHoBe ACM. 2
13 4 JIvHeitHas Mepa 111 U3MEPEHU C MOMOILBIO AIEKTPOHHBIX U aTOMHO-CUJIOBBIX >
MUKpPOCKOIOB. HazHaueHue JIMHEUHBIX Mep.
14 5 Yriepoaasie HAHOTPYOKU. DopMa U CTPYKTypa HAHOTPYOOK. MeTobI MoTydeHUs )
HaHOTPyOOK. CBolicTBa HaHOTPYOOK. HeyrnepoaHbie HaHOTPYOKH.
15 5 [lepcrieKTHBBI IPUMEHEHHUST HAHOTPYOOK B AMeKTpoHHKe. DopMupoBaHue )
KBAaHTOBBIX TOYEK M MPOBOJIOK. KOHTAKTHI K OT/ICIBEHBIM MOJICKYJIaM.
16 6  |CoBpemMeHHOE HAHOTEXHOJOTHUECKOE 000PYI0BaHHE 2
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kox-
HanmMeHnoBaHMe UM KpaTKOE COAECPKAaHNE MTPAKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATHA|pa3eNna)
4acoB
1 1 Brenenue B HaHOTexHONIOTMH. PU3MKa HaHOYCTpOMCTB. [10aynpoBOIHUKOBEIE )
MPUOOPHI KaK AIEMEHTHI MHTETPAIBHBIX CXEM.
[IpoxoxkaeHre YacTUIIbl Yepe3 MOTeHIIUANIbHBIN Oapbep. YacTuiia B OTHOMEPHOM
) ’ MPsIMOYTOJIBLHON MOTEHIIUANBHOM siMe. KBaHTOBO-pa3MepHbIit 2P heKT. )
["apmMoHM4ecknii KBaHTOBBIN ocuuuisTop. Moznens Kponura-Ilennu.
Ceepxpemérku. [ToBepxnocthbie co-ctostHus. MJIII-cTpykTypa.
3 ) Onepanuu hopMUPOBaHUS EKTPOHHO-IBIPOYHBIX TiepexooB. Metox nuddyszun. )
HoHHOE JIerupoBaHue.
4 3 Onrtuyeckas aurorpadus (pororaurorpadus). DIEKTPOHHO-TyUYeBast TUTOTpadus. )
Pentrenonurorpadus. Mononurorpadus. Harnonevars.
5 4 30H10Bass MUKPOCKOIHA. MeTopl CKaHUPYIOLIEH 30H0OBOM MUKPOCKOIIHH. )
BriHyKIeHHBIE KOleOaHusl KaHTHIIEBepa B BSI3KOU cperie.
6 4 30H0BbIE HAHOTEXHOJIOTUHU CO3/IaHUS DTIEMEHTHON 0a3bl HAHOIIEKTPOHUKH. )
dopMHpoBaHNE HAHOPA3MEPHBIX CTPYKTYP C MOMOLIBIO IPOBOSIIETO 30HA.
JlokanbpHas TTyOMHHAS MOAU(PUKAIUS TTOBEPXHOCTH TOITYITPOBOTHUKOBBIX
7 4 |momnoxek. JIokanpHas sneKTpoauHaMHUecKast MOAU(UKAIIHS TOBEPXHOCTH 2
TOJIIOKKH.
HanoTtpyOku. Pacuér 30HHOH CTPYKTYpHI YITIEPOIHBIX HAHOTPYOOK,
8 5 |[OpuUMEHSIEMBIX B JIEKTPOHHBIX yCcTporcTBax. dusnueckre CBONCTBA YINIEPOAHBIX | 2
HAHOTPYOOK, MPUMEHSIEMBIX B 3JIEMEHTAX dJIEKTPOHHBIX YCTPOMCTB.
5.3. JIaGopaTtopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEM Kon-
[Honux CPC pas3zenos, ras, cTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
[TYM/, ocH. nmuT., 1, 1. 10, 11, 12.
Konenos, JI. A. TexHonorus ¥ KOHCTPYKLIUU
[ToaroToBka K MpakKTUYECKUM 3aHATHIM 3 16

MHUKPOCXEM, MUKPOITPOIIECCOPOB U
MUKpocOopok [Tekcr] yueb. mocobue s




BY30B 110 crienaibHocTH 210201
"IIpoexkTpoBaHUE U TEXHOJIOTHS
pasnolIeKTpOHHBIX cpencT” JI. A.
Komnenog. - 3-e u3x., crep. - CII6. u ap.:

Jlanb, 2009. - 400 ¢. OYM/I, ocH. nut., 1, r.

6. JIozoBckuii, B.H. Hanorexnomnoruu B
IJICKTPOHUKE. BBe,HeHI/Ie B CIICOUAJIBHOCTH :
yueoHoe nmocooue / B. H. Jlozosckwii, C. B.
Jlo3oBckuii. — 2-e u3a., crep. — CaHKT-
[TerepOypr : Jlans, 2019. — 332 ¢c. — ISBN
978-5-8114-3986-7. — Tekcr :
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— M.: MammHocTtpoenue, 2012. — 656 c.
— Pexxum noctyna:
http://e.lanbook.com/book/5793 — 3ar. ¢
DKpaHa.

[TYM/, ocH. nut., 2, 1. 10, 11, 12.
Konenos, JI. A. TexHonorus 1 KOHCTPyKLIUU
MHUKPOCXEM, MUKPOITPOIIECCOPOB U
MUKpocOopok [Tekct] yued. mocobue ans
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1, r1. 6,7,8. Jlo3oBckuii, B. H.
HanoTtexHonorust B anekTpoHuke [ TexcT]
yueb. mocobue A By30B 110
criennansHocTr 210601 - "HanoTexHonorus
B anekTponuke” B. H. Jlozosckuit, I'. C.
Koncraatunosa, C. B. Jlo3osckuii. - CII0.
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[ToaroroBka K sK3aMeHY mut., 1, o1, 6. JIozoBckwuii, B.H. 14,5
HanotexHo0THH B 2IEKTpOHUKE. BBeneHue
B CIICIIMAJIBHOCTH : yueObHoe mocobdue / B. H.
JlozoBckuii, C. B. JIo30Bckmii. — 2-¢ u31I.,
crep. — Cankr-IlerepOypr : Jlans, 2019. —
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http://e.lanbook.com/book/5793 — 3aru. ¢
DKpaHa.
N3yuenue "TexHOIOTHS TPOU3BOICTBA [TYM/JI, ocH. mut., 1, 1. 7, 8. Konenos, JI. 20




NMC"

A. TexHONOTHS U KOHCTPYKIIUU MHKPOCXEM,
MHUKPOITPOIIECCOPOB U MUKPOCOOPOK [ TekcT]
yued. mocodue A7 By30B 110
crerraibHocT 210201 "[TpoexkTrpoBanue u
TEXHOJIOTHS PaJIMOAIEKTPOHHBIX CPeCTB"

J1. A. Konenos. - 3-e u3z., crep. - CI16. u
np.: Jlans, 2009. - 400 c.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHrEM 0 OaNITbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIFHOCTH 00yJaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM |mectp

Bun
KOHTPOJISt

Hazsauue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oam

[Mopsnok HauncneHus 6ayIoB

Yuu-
THIBA-

eTCs B
[TA

Texymui
KOHTPOJIb

Pacuerno-
rpadgudeckas
pabota 1

[Iposepka PI'P ocymecrtsisercs no
OKOHYaHHMHU U3YUYEHHUsI COOTBETCTBYIOIIETO
paznena nucuuruinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()OPMIICHBI B
COOTBETCTBHUH C TPEOOBAaHUSIMU
METONYECKUX YKa3aHUN Kaderpbl.

[Tpu oLleHUBaHUHU Pe3yIBTATOB
MEpPONPUATHSI UCHIONb3YETCsl OaIIIbHO-
pPEUTHHTOBAs CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yueOHOH NesTeTbHOCTH
oOy4aronuxcst (yTBEpKIeHa IPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kpureprnn HaurcieHus 6ayuioB (3a
Ka)XIyI0 pacueTHO-rpaduyeckyto padory):
- pacyeTHas U rpaduvIecKast 4acTu
BBINOJIHEHBI BEpHO — 3 Oaa;

- pacyeTHas U rpaduvyecKast 4acTu
BBINOJIHEHBI BEPHO, HO UMEIOTCS
HEOYETHI HE BIMSAIONINE HA KOHSUHBIN
pe3ynpTar — 2 6anna;

- B pacueTHOM U rpauyecKoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBIMOJIHEHHS
BepeH — 1 Oaun;

- pa0oTa He MPEeCTABICHA W COAEPIKUT
rpyObie ommoku — 0 GaioB.
MaxkcuMaabHOE KOJIM4eCTBO OaioB — 3.
BecoBoit koaddurnimeHT MmeponpusTus (3a
Ka)XIyI0 pacueTHoO-rpadudeckoii padboTy)
— 1.

OK3aMCH|

Texymnii
KOHTPOJIb

PacuetHo-
rpaduyeckas
pabora 2

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyYEHHS COOTBETCTBYIOLIETO
paznena aucuuruInHbl. PI'P momkHEBI OBITH
BBITIOJTHEHBI 1 0()OPMIICHBI B

COOTBETCTBHUH C TPEOOBAHUSIMH

OK3aMCH|




METOIMYECKUX YKa3aHUN Kadenpol.

[Tpu olleHUBaHUYU PE3yIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OaIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekTopa oT 24.05.2019 . Ne 179).
Kpurepuun Hauncnenus 6amios (3a
KXY pacueTHO-TpaduIecKyro padory):
- pacuyeTHas U rpaduvecKasi 4acTu
BBITIOJTHEHBI BEPHO — 3 Oaa;

- pacyeTHas U rpaduvecKasi 4acTu
BEHITIOJTHEHBI BEPHO, HO IMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pe3ynbTar — 2 6anna;

- B pacyeTHOW u rpaduIeCcKoil 4acTax eCcTh
rpyOble 3aMeuaHusi, HO XOJ BBITOTHEHUS
BepeH — 1 Gam;

- paboTa He MpeacTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6aoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aiioB — 3.
Becoroii ko durment meponpusatus (3a
KXy pacueTHoO-Tpadudeckoii pabory)
— 1.

Texymui
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 3

[Iposepka PI'P ocymectBisercs no
OKOHYaHHMHU U3YUYEHHUSI COOTBETCTBYIOIIETO
pasnena qucuuruinHbl. PI'P momkHbI OBITH
BBITIOJIHEHBI 1 O)OPMIICHBI B
COOTBETCTBHUH C TPEOOBaHUSIMU
METOIMYECKUX YKa3aHUN Kaderpbl.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEpPOTIPUATHS UCHIONB3YETCsl OaJIILHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun Hauucnenus 6amos (3a
KaXIyI0 pacuyeTHO-rpaduyeckyro padory):
- pacdyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacdyeTHas U rpaduvIecKasi 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pesynbrar — 2 0ana;

- B pacueTHOM U rpauyecKoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBITOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeaCcTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6anos.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko durment meponpusatus (3a
KaX[yl0 pacueTHO-rpadudeckoii padbory)
— 1.

DK3aMCH

Texymnii
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 4

[Iposepka PI'P ocymecrtBisercs no
OKOHYaHUU U3y4YEHHS COOTBETCTBYIOIIETO

OK3aMCH|

paznena aucuumuinabl. PI'P nomkHb! OBITH




BBITIOJTHEHBI ¥ 0()OPMIICHBI B
COOTBETCTBUH C TPEOOBAHUSIMH
METOIMYECKUX YKa3aHUN Kadenpol.

[Tpu olleHUBaHUU PE3yIBTATOB
MEPOIIPUSTHSI UCIIONIBb3YeTCs 0aTbHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa oT 24.05.2019 . Ne 179).
Kpurepun nHauncnenus 6amios (3a
KXY pacueTHO-TpaduIecKyto padory):
- pacyeTHas U rpaduvecKasi 4acTu
BBITIOJTHEHBI BEPHO — 3 Oaa;

- pacyeTHas U rpaduvecKasi 4acTu
BBHITIOJTHEHBI BEPHO, HO IMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pe3ynbTar — 2 6annia;

- B pacyeTHOW u rpaduIecKoil 4acTax eCTh
rpyOblie 3aMeuaHusi, HO XOJ BHIITOTHEHUS
BepeH — 1 Gar;

- paboTa He MpeaCcTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6aoB.
MaxkcuMaabHOE KOJIMYeCTBO 0aioB — 3.
Becoroii ko durment meponpusatus (3a
KXY pacueTHO-Tpadudeckoii padbory)
— 1.

Texymui
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 5

[Iposepka PI'P ocymecrtBisercs no
OKOHYaHMHU U3YUYEHHUSI COOTBETCTBYIOIIETO
pasnena qucuuruinabl. PI'P momkHbI OBITH
BBITIOJIHEHBI 1 O()OPMIICHBI B
COOTBETCTBHUH C TPEOOBaHUSIMU
METOIMYECKUX YKa3aHUN Kaderpbl.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEpPONIPUATHS UCHIONB3YETCsI OaJIILHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun Hauucnenus 6amos (3a
KaXIyI0 pacueTHO-rpaduyeckyro padory):
- pacdyeTHas U rpaduvIecKasi 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacdyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pesynbrar — 2 0ana;

- B pacueTHOM U rpauyecKoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBITOJIHEHHS
BepeH — 1 Gamr;

- paboTa He MpeacTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6anoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko durment meponpusatus (3a
KaXIyl0 pacueTHO-rpadudeckoii padbory)
— 1.

ODK3aMCH

Texymmi

PacuetHO-

[Iposepka PI'P ocymectBisgercs no

OK3aMCH|




KOHTPOJIb

rpagudeckas
pabora 6

OKOHYAHUU U3yUEHHUSI COOTBETCTBYIOIIETO
pasnena qucuuruiuHbl. PI'P momkHBI OBITH
BBITIOJTHEHBI ¥ 0()OPMIICHBI B
COOTBETCTBHUH C TPeOOBAaHUSIMU
METOMYECKUX yKa3aHUU Kaeaphl.

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OauTbHO-
PEUTHHIOBas CUCTEMA OLEHUBAHUS
PE3YIBTATOB YIEOHOU NESTEIIEHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekropa oT 24.05.2019 . Ne 179).
Kpurepun nHauncnenus 6amios (3a
KXY pacueTHO-TpaduIecKyro padory):
- pacueTHas U rpaduueckasi 4acTu
BBITIOJTHEHBI BEPHO — 3 Oaa;

- pacueTHas U rpaduueckasi 4acTu
BEHITIOJTHEHBI BEPHO, HO IMEIOTCS
HEe04EThI HE BIIMSIONINE Ha KOHEUHBIN
pe3ynbTar — 2 6anna;

- B pacyeTHOW  rpaduIecKoil 4acTax eCcTh
rpyOblie 3aMeuaHusi, HO XOJ] BHITOTHEHUS
BepeH — 1 Ga;

- paboTa He MpeacTaBiIeHa WIH COACPKUT
rpyobie ommOku — () 6aoB.
MakcuMaabHOE KOJTMYeCTBO 0aioB — 3.
Becoroii koaddurment meponpusatus (3a
KXy pacueTHO-Tpadudeckoii pabory)
— 1.

Texymui
KOHTPOJIb

PacueTHo-
rpadudeckas
pabora 7

[Iposepka PI'P ocymectBisercs no
OKOHYaHMHU U3YUYEHHUSI COOTBETCTBYIOIIETO
pasnena qucuuruinHbl. PI'P momkHb! OBITH
BBITIOJIHEHBI 1 O()OPMIICHBI B
COOTBETCTBUH C TPEOOBaHUSIMU
METOIMYECKUX YKa3aHUN Kaderpbl.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEpPOTPUATHS UCHIONB3YETCsI OaIIIbHO-
PEUTHHTOBAsI CUCTEMa OIICHUBAHUS
[Pe3yJIbTaToOB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa TPUKA30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepuu Hauucnenus 6amos (3a
KaXIyI0 pacueTHO-rpadudeckyro padory):
- pacueTHas ¥ rpauueckasi 4acTu
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpauueckasi 4acTu
BBITOJIHEHBI BEPHO, HO UMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pesynbrar — 2 0ana;

- B pacueTHOM U rpauyecKoi 4acTax ecTh
rpyOble 3aMeyaHts, HO XOJ BBITOJIHEHHS
BepeH — 1 Gamr;

- paboTa He MpeacTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6anoB.
MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 3.
Becoroit ko durment meponpusatus (3a

KaX/1yI0 pacyeTHO-rpaduyeckoii paborty)

OK3aMCH




— 1.

bonyc

bonycHoe
3a/1aHue

0,75

CTyleHT npeaCcTaBIsieT KOHU
TOKyMEHTOB, MTOJITBEPIKAAIONTHE TT0OeTy
WM y9acTHe B IPEIMETHBIX OJIMMITHAIaX
10 TeMaM JUCIHILINHEL. [Ipn olleHnBaHUN
PE3YIBTaTOB MEPOTIPUSATHUS UCTIONB3YETCS
OaJUTbHO-PEUTUHTOBAS CUCTEMA
OLICHUBAHUS PE3YyJIBTATOB yueOHOU
NEeATETLHOCTH 00yYarOIIIXCS
(YyTBepikIeHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOJKHAS BETMYMHA OOHYC-peUTHHTA
+15 %.

Kpurepun orieHuBaHus
3a4TeHO:

+15 % 3a mobemy B ouMITHAE
MEXTyHAPOIHOTO YPOBHS;

+10 % 3a mobemy B OTMMITHA]IE
POCCUICKOTO YPOBHS;

+5 % 3a moOeny B oMMIHAaIe
YHUBEPCUTETCKOTO YPOBHS;

+1 % 3a yuacTue B OJIUMITHAJIE.
He 3auTeHo: —.

ODK3aMCH

Kypcosas
paboTa/mpoeKT

Kypcosas
pabora

100

3anmra KypcoBoi paboThl BHIIOIHSIETCS B
(dhopme ycTHOTO coOeceI0BaHuUs.

Ha 3amuTe cTyeHT KOopoTko (3-5 MUH.)
TOKJIa/IbIBAE€T 00 OCHOBHBIX MPOEKTHBIX
peLIeHMSIX, TPUHATHIX B IIPOLIEcce
pa3pabOTKH, U OTBEYAET HA BOIIPOCHI
npernoaasaresis. [Ipu oneHnBaHUM
PE3yIIETaTOB MEPOIPHUSATHS HCIIOTIB3YETCS
0aJuIbHO-PEUTHHIOBAs CUCTEMA
OLICHUBAHUS PE3yJIbTAaTOB Y4eOHOM
NesITeIbHOCTH 00yYaroImuxcs
(YTBepIKIeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179).

[TokazaTenu OlleHUBAHUSA:

— CoOTBETCTBHE TEXHUIECCKOMY 3a/IaHHUIO:
30 6aIoB — MOJTHOE COOTBETCTBHE
TEXHUUYECKOMY 3aIaHHIO,
Pab0TOCIIOCOOHOCTDH BO BCEX PEKUMAX;
20 6ayIOB — MOJTHOE COOTBETCTBUE
TEXHUYECKOMY 3aJaHHIO,
PaboTOCIIOCOOHOCTH B MOAABIISIONIEM
OOJBIINHCTBE PEKUMOB;

10 6anyI0B — HE MOJTHOE COOTBETCTBUE
TEXHUYECKOMY 3aJaHHIO,
PaboTOCIIOCOOHOCTH TOJIHKO B YACTH
PEXKIMOB;

(0 GamIoB — HE COOTBETCTBHUE
TEXHUYECKOMY 3aJaHHIO,
HEepabOTOCITOCOOHOCTh UITH
PaboTOCTIOCOOHOCTH TONBKO B MaJIOi

JaCTH PCIKHUMOB.

Kyp-
COBBIE
PaboThI




— KadecTBO MOSICHUTEIILHOM 3aITHCKH:

30 6amI0B — MOSICHUTEIbLHAS 3aMKCKa
NMEET JJOTHYHOE, IOCIIeJ0BATEILHOE
M3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOIIUMHU BBIBOJAMH U
000CHOBAHHBIMHM MOJIOKEHUSIMH;

20 0ajI0B — MOSACHUTENIbHAS 3aIHCcKa
MMEET IPAMOTHO U3JI0KEHHYIO
TEOPETUUYECKYIO IIaBy, B HEM
[PEJICTABJICHBI JIOCTATOYHO TOAPOOHBIIH
aHAJN3 U KPUTHYECKUI pa3doop
[MPAKTUYECKON NEATEIIbHOCTH,
[OCJIeI0BAaTEIbHOE U3JI0’KEHHE MaTepuraia
C COOTBETCTBYIOILIMMHU BBIBOIAMH, OTHAKO
C HE BIIOJIHE 00OCHOBAHHBIMU
[MOJIOXKCHISIMH;

10 6annoB — MOSCHUTENIbHAS 3aHCKa
MMEET TEOPETUUYECKYIO TIIaBY, Oa3upyeTcs
Ha MPAaKTUYECKOM MaTepuayie, HO UMEET
[MOBEPXHOCTHBIN aHAIU3, B HEN
[MPOCMATPUBAETCS HEMOCIIEA0BATEIHLHOCTD
M3JI0KEHUS MaTepuala, MpeCTaBICHBI
He0OOCHOBAHHBIE MOJIO)KEHMS;

0 0a/sIOB — MOSICHUTEIIbHAS 3aIICKa HE
MMEET aHaJlN3a, He OTBEUaeT
TpeOOBaHUSIM, H3JI0KEHHBIM B
METOIMYECKUX PEKOMEHAAMIX Kadeaphl.
B paboTe HeT BEIBOJIOB THOO OHU HOCST
JIEKJIApaTUBHBIN XapakTep.

— 3ammTa KypcoBoi pabOTHI:

40 6aJIoB — MPH 3aIUTE CTYACHT
MOKa3bIBAET TyOOKOE 3HAHHUE BOIIPOCOB
TEMBI, CBOOOIHO OTIEPUPYET TAaHHBIMU
HCCIIeI0OBaHMs, BHOCUT 000CHOBAaHHbIC
Mpe/IIOKEHHUS, JIETKO OTBEYAET Ha
MOCTaBJICHHbIEC BOIIPOCHI;

30 GayIoB — MPH 3aIUTE CTYACHT
MOKa3bIBAET 3HAHHUE BOIIPOCOB TEMBI,
OTIEPUPYET JTAaHHBIMU UCCIICIOBAHMS,
BHOCHT IIPEIOKEHUS 110 TEME
ncclieloBaHus, 6e3 0COOBIX 3aTpyTHEHUN
OTBEYACT Ha IIOCTABICHHBIC BOIIPOCHI;

10 GasoB — MpH 3a1UTe CTYACHT
MPOSIBIISICT HEYBEPEHHOCTb, TIOKA3bIBACT
crnaboe 3HaHHE BOIPOCOB TEMBI, HE BCET/a
aeT UCUYEPIBIBAIOLIHE
apryMEHTHPOBaHHBIC OTBETHI Ha 33JJaHHBIC
BOIIPOCHI;

0 6armIoB — IpH 3aIUTE CTYAECHT
3aTPYIAHSACTCS OTBEYaTh Ha MOCTABJICHHEIC
BOIIPOCHI 110 €€ TeMe, HE 3HAeT TCOPUU
BOIIPOCA, IIPU OTBETE JIOMYCKaeT
CYIIECTBEHHBIC OIIHUOKH.




MaxkcuMaabHOE KOJIMYeCTBO 0aIoB —
100.

[IpomexxyTouHas arTecTanusi IPOBOJUTCS
B (hopMe OTBETOB Ha BOIIPOCHI,
npuBenEHHbIE B Omiere. KoHTponbHbIE
MEPOIPUATHSI IPOMEKYTOUHOU
aTTecTaluy MPOBOJSATCS BO BpeMs
bk3aMmeHa. [Ipu onleHMBaHUM pe3ynbTaTOB
MEPOIPUATHSI UCIIOJIb3yeTCs 0aUIbHO-
PEUTUHIOBas CUCTEMA OLIEHUBAHUS
pe3yabTaTOB yUeOHOM NeSTEIIbHOCTH

Ipowme- [IpomexyTouHas oOyyaroruxcs (yTBEpKIeHa MPUKA30M
10| 3 YKYyTOUHAsI p Y - 5 YHaIom YTBEP2IL P PK3aMeH
aTTecTanus pektopa ot 24.05.2019 . Ne 179).
aTTecTanus

Ha sk3ameHe 3a OTBEThI HAUUCIIAETCS:

5 6amnoB - 85-100% npaBUIBHBIX
OTBETOB;

4 6anna - 75-85% mpaBUIIBHBIX OTBETOB;

3 6amna - 60-74% npaBUIIBHBIX OTBETOB;

2 6amna - 40-59% mpaBUIBLHBIX OTBETOB;

1 6ann - menee 40% npaBUIBHBIX
OTBETOB;

0 6aIoB - CTYJICHT HE SIBUJICS] HAa DK3aMEH.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOMN [Iponenypa nposeneHus
aTTeCTaluu

Kpurepun
OLICHUBAHUs

Ha skx3aMeHe mpoucxoauT oleHUBaHHE YUeOHOM NesTeIbHOCTH
00yJaronuxcs Mo AUCIUILTUHE Ha OCHOBE MOJyYEeHHBIX OIIEHOK 32
KOHTPOJIbHO-PEHUTHHIOBBIE MEPONPUATHS TEKYILIETO KOHTPOJIS U
MPOMEXKYTOYHOU arrectanuu. [Ipu olleHnBaHUYU pe3ylIbTaToOB
y4eOHOH AeATETHPHOCTH 00YUaIOmEerocsl Mo JUCITUTITMHE
WCTIONB3YETCsI 0aTbHO-PEUTHHIOBAs CUCTEMA OIEHUBAHUS
pPe3yJIBTAaTOB YUEOHOM JeATeTbHOCTH 00yJaromuxcs (yTBepKacHa
npukazoM pexropa ot 24.05.2019 . Ne 179). Kpurepuu
orneHuBanusa O1inaHo: Benmnunna peiiTuHra 00yJaromnierocs mno
nucuuruae 85...100 %. Xopomo: Bennununa pedtunra
oOyudaromierocs o qucuuruinae 75...84 %. Y1oBIeTBOPUTEIHHO:
Bennuuna peiitunra obydatomierocs no aucuuruinae 60...74 %.
HeynosnerBoputenbHo: Benuunnaa pedTHHTa 00y4aromerocs mo
mucrunianie 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

OK3aMCH

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

Komnerennun Pesynbrarsl 00yueHus

3HaeT: OCHOBHbBIE TIOHATHUS, YPAaBHEHUS U 3aKOHBI MUKPOAJIEKTPOHUKH,
PIIEKTPOTUHAMUKY, PU3UKH TBEPIOTO TeIa, MAaTEMATUIECKUE MOJIEIN
(bu3NYECKHUX MPOIECCOB HAHO- U MUKPOIJIEKTPOHUKH; OCHOBHbBIE
OITK-4 BOJTHOBBIC NPOLECCHI U ABICHUS, IPOUCXOIAIINE B HAHO- U IAAARARANY
MUKPO3JIEKTPOHHBIX YCTPOMCTBAX, OCHOBHBIE TEXHOJIOTUYECKHE
MPOLIECChl MUKPO- U HAHORJIEKTPOHHBIX CUCTEM OT MOATOTOBKH /10
CO3/1aHUS CTPYKTYpP, COCIMHEHUI 1 0011l repMeTH3alui MUKPO- U

HAHO3JIEKTPOHHBIX cucTeM; coBpeMeHHble CAIIP n3nenuit Mukpo- u




HAHOJ3JICKTPOHUKU

OIIK-4

'YMeEEeT: OLIEHUBATH OCHOBHBIE IIaPAMETPBI JJIEKTPOMarHUTHBIX I10JIEH,
TOKOB M CHJI, ICCTBYIOIIIMX HA MUKPO- U HAHOAJIEKTPOHHBIE CTPYKTYPBI
B TEXHOJIOTHYECKOM IIPOLECCE; IIPOBOAUTH IIPOEKTUPOBAHUE MUKPO U
HAHO3JIEKTPOHHBIX U3Aenuil; paborath ¢ coBpeMeHHbIMU CAIIP mukpo- [+HHHHH+HHH
Y HAHODJIEKTPOHUKH; I10J1b30BaThC COBPEMEHHBIM
MH(}OKOMMYHUKAIIMOHHBIMU TEXHOJIOTUSAMH, PA3IMYHBIMU UCTOUHUKAMHU
HAay4YHO-TEXHUYECKOM JINTEPATyphI

OIIK-4

VMeeT NpakTUYECKUH OIBIT: IPOCKTUPOBAHNS MUKPO U
HAHO3JIEKTPOHHBIX U3/€TUil; pabOThl C OCHOBHBIMU METO/IaMU
uccieoBaHus pu3ndecKuX 3PPEeKToB HAHO- U MUKPOIJIEKTPOHUKH, C
coBpeMeHHbIMU CAIIP MUKpO- 1 HAHOZIEKTPOHUKHU; UCTIOTIB30BaHUS
MOJTYYEHHBIX 3HAHUHN /7151 aHaIM3a (PU3MYECKUX U TEXHUUYECKUX
XapAKTEPUCTUK MUKPO U HAHODJIEKTPOHHBIX YCTPONCTB

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yueOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:

1. Konenos, JI. A. TexHonorusi U KOHCTPYKIIUH MUKPOCXEM,
MUKPOTIPOIIECCOPOB B MUKPOCOOpOK [TekcT] yueOHUK 11t By30B 110
cnen."KoHcTpyrnpoBaHUE M TEXHOJIOTHSI 3JIEKTPOHHBIX BBIUUCI. CPEACTB U
"KoHcTpynpoBaHue 1 TEXHOJIOTHS paauo3IeKTpoHHbIX cpencts” JI. A. Konenos. -
2-e u3f., ucnp. u jo. - CII0. u ap.: Jlans, 2008. - 400 c. ui.

2. Komenos, JI. A. TexHonorust 1 KOHCTPYKIIUA MUKPOCXEM,
MHUKpOIpoLeccopoB 1 MUKpocOopok [Tekcr] yueb. mocobue asis By30B 1O
crnennasbHOCTH 210201 "[IpoekTHpOBaHKUE U TEXHOJIOTUS PAIUOIIEKTPOHHBIX
cpenctB" JI. A. Konenos. - 3-e uzn., crep. - CII6. u ap.: Jlans, 2009. - 400 c. u.

0) OononHumMenbHAs IUMepamypa:

1. Komnenos, JI. A. TexHonorust 1 KOHCTPYKIIUA MUKPOCXEM,
MUKPOTIPOIIECCOPOB 1 MEKPOCOOPOK YUEOHUK JIJIsi By30B 110
cnen."KoHcTpyrnpoBaHUE M TEXHOJIOTHSI 3JIEKTPOHHBIX BBIUUCI. CPEACTB U
"KoHCTpyupOBaHHE U TEXHOJIOTUS PaAHO3IEKTPOHHBIX cpeAcTB". - M.: Paano n
CBs3b, 1989. - 400 c. un.

2. Muponos, B. JI. OcHOBBI CKaHUPYIOIIEN 30HA0BON MUKPOCKOIIMHU
VY4eb. mocodue s By3oB B. JI. Muponos; Poc. akan. nayk, UH-T ¢pusuku
MUKPOCTPYKTYp. - M.: Texnocdepa, 2004. - 143 c. ui.

3. KoHcrpyupoBaHue u TexHosorust Mukpocxem. Kypcosoe
npoektupoBanue [ Texct] Yueb. mocodue st By30B JI. A. Konenos, B. A. Bonkos,
H. W. JloxyuaeB u ap.; [Tox pexn. JI. A. Konenosa. - M.: Beiciias mikona, 1984. - 231
C. WL

6) omedyecmeernHbvle U 3apy6€9fCHbl€ IHCYPHAJIbL NO Oucuunﬂune, umeroujuecs 6 oubruomexe:

1. Poccuiickue HaHOTEXHOJIOTMH, Hayd. )KypH.: "[lapk-menua"

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:




1.

Crapoctun, B.B. Marepuaiibl © METO/Ibl HAHOTEXHOJIOT U
[DnexTpoHHbIN pecypc]: yuedHoe nocobue / B.B. Crapoctun. — 3-e uza. (311.). —
M.: BUHOM. Jla6opatopust 3uanwmii, 2012. — 431 c.: un. — (Hanorexnomnorun).

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
Crapoctun, B.B. Marepuaibl 1 METOJ1bl HAHOTEXHOJIOT U
[DnexTpoHHbIN pecypc]: yuebHoe mocodue / B.B. Crapoctun. — 3-e uzn. (911.). —
M.: BUHOM. Jlabopatopust 3uanmii, 2012. — 431 c.: un. — (HanorexHonorun).

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Bun peeypeas bubnuorpadudeckoe onrcanue
JUTEPaTyphl ANIEKTPOHHOM
bopme
Jlo3zoBckuii, B. H. HaHoTexHoornm B 3nekrpoHuke. Beeaenue
ONEeKTpOHHO- B CIIELIMATIBHOCTH : yueOHoe nocobue / B. H. Jlozosckwii, C. B.
OcHOBHAS ouboTeyHas JlozoBckwmit. — 2-e u3f., ctep. — Cankr-IletepOypr : Jlaub,
| cucrema 2022. — 332 c. — ISBN 978-5-8114-3986-7. — Texkcr :
nmuTepaTypa .
M31aTENbCTBA HIIEKTPOHHBIH // JIaHb : 3JIeKTPOHHO-OMONMMOTEYHAs cCCcTeMa. —
Jlanp URL: https://e.lanbook.com/book/206276. — Pexxum noctyna:
JUIs1 aBTOPU3. TI0JIb30BATEIIECH.
BBeneHre B HAHOTEXHOJIOTHIO : yueOHoe rmocodue / B. 1.
DIEeKTPOHHO- Mapronus, B. A. XKab6pes, I. H. Jlykbsnos, B. A. Tynuk. —
oubnmuoTeyHas Cankrt-IletepOypr : Jlanp, 2022. — 464 c. — ISBN 978-5-
OcHoBHas ¥
2 Tenarvba cucrema 8114-1318-8. — Tekcr : anekTpoHHBIH // JIaHb : SIEKTPOHHO-
patyp M31aTeNIbCTBA o6ubnuoreynas cucrtema. — URL:
JlaHb https://e.lanbook.com/book/209636. — Pexxum noctyma: mis
ABTOpU3. NTOJI30BATEIICH.
DIICKTPOHHO- ['onosuH, FO.M. OCHOBBI HAHOTEXHOJIOTUH. [ DIEKTPOHHBIN
OubmmoTeyHast
JlonomHUTENBHAS pecypc] — DnekTpoH. aaH. — M.: Mammnoctpoenue, 2012, —
3 cucTeMa
nmuTepaTypa 656 c. — Pexxum nocrtyna: http://e.lanbook.com/book/5793 —
M31aTeNbCTBA
3ari. ¢ sKpaHa.
Jlanb
OcHoBsl HaHoTexHOnoruy : yueonuk / H. T. Ky3nenos, B. M.
DNEeKTPOHHO- Hosoropres, B. A. Kabpes, B. 1. Mapronun ; xynoxuuk U. E.
ononHuTebHas OoubmuoTeyHast MapeB. — 3-e u3n. — Mocksa : JIaGoparopus 3HaHui, 2021.
4 cucTema — 400 c. — ISBN 978-5-906828-26-2. — Tekcr :
nuTeparypa . i
M31aTeNIbCTBA HIIEKTPOHHBIH // JIaHb : 3JeKTPOHHO-OMONINOTEUHas cucTeMa. —
Jlanb URL: https://e.lanbook.com/book/176415. — Pexum goctymna:
U151 aBTOPU3. TOJIb30BaTEIICH.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Autodesk-Eductional Master Suite (AutoCAD, AutoCAD Architecture, AutoCAD
Civil 3D, AutoCAD Inventor Professional Suite, AutoCAD Raster Design, MEP,
Map 3D, Electrical, 3ds Max Design, Revit Architecture, Revit Structure,
Revit(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHWUTU PAH(Geccpouno)




2. -Undopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

No OcHoBHOE 000pyI0BaHNE, CTEH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun 3anstuit ayI_I MpelyCTaHOBIEHHOE IPOrpaMMHOE 0OecTeYeHHEe, UCIIOIb3yeMOe IS
Pa3IMYHBIX BUJIOB 3aHITHI
1012 .
Jlekuun (36) KomrmbroTep, NIpOeKIMOHHBINA anmnapar, HHTEPHET.
JlaGopaTopusi OCHOB MUKPO- ¥ HAHOAJIEKTPOHHUKH. KOMITBIOTEPHI,
[TpakTrueckue 1017 [TOMKTIOUEHHbIE K ceTH WHuTepHeT, ¢ MakeToM MPUKIaJAHBIX IPOrPaMM,
3aHATHUS U (36) CHEeIMAIM3UPOBAHHOE TIPOrpaMMHOE oOecrieueHue. [leMOHCTpaIMOHHbIC
CEMUHApbI 00pasIbl AIEMEHTOB: Pa3inuuHblie MoynpoBOJHUKOBBIE U MUKPOAJIEKTPOHHBIE
prOOPEI, 00pa3IBl paIUOMATEPUATOB U U3CIUS U3 HUX.




