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JIUCT U3MEHEHU

B pa6ouyio nporpammy aucuumiiunbl «[lpeanpodgeccnonanbHbiii 3J1eKTUB «OCHOBBI 30H-
JA0BOIl MUKPOCKOIHU»»

Hamnpasnenue (cneruanpHocTh): 28.03.02 « Hanoun:keHepus» (6axanaspuam)

Hampasnennocts (mpoduns/cnenuanu3anys): HaHOTeXHOJOTHN 1 HAHOMATEPHAJIBI

®opma 00yueHUS: OUHASA

®UO 3aBenywiero

Ne | Comep:xaHue U3MEHEHHUsI WJIH CChUIKA | Kadeapoii, peajn3yro- Moxmucs Jlara
/1 | HA NPUWJIaraeMblid TEKCT U3MEHEHUSs el JUCUMIJINHY/ BbI-
nyckawiueil kageapoi
1 | Axryammusuposas 1. 11, mpunoxenue 1 ['onoBanoB B.H. S, 19.05.2023 r.
4
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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Henu oceoenusn oucyuniunol.

e Kypc "OCHOBBI 30H0BOI MUKPOCKOMHMH' MpeayCMaTpUBAET U3ydeHHE (PU3MUECKUX
OCHOB CKaHHUpyromeld 30HA0BoM Mukpockonuu (C3M), ero BO3MOKHOCTEH M OTrpaHUYEHUN
cBoicTBeHHBIX C3M.

3aoauu oceoenus OUCUUNTIUHDL.

® OCBOCHHE CTyJICHTaMU 0a30BbIX 3HAHHH B 00JacTH (U3NUECKOTO MaTepUaOBEIC-
HUS;

e MPHOOpPETCHHE TEOPETHYECKUX 3HAHUU B obmactu u3yde-
HUS ~ CBONCTB HAHOCTPYKTYPU KBaHTOBO-MEXaHUYECKUX ACIECKTOB U3MEPCHUS HA aTOM-
HBIX MacIITadax;

e OKa3aHWE KOHCYJbTAI[MH M MOMOIIM CTYJACHTaM B MPOBEICHUN COOCTBEHHBIX TEOpe-
THYECKUX U DKCIECPUMEHTAIBHBIX HCCieI0BaHui B o0actu C3M;

e MPHOOpPETCHHE HABBHIKOB PabOTHI HA OTCUYECCTBEHHOM HAHOU3MEPUTEILHOM 000PYI0-
BaHHUU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ipeanpodeccnonaabublii 31eKTHB « OCHOBBI 30HI0BO MHKPOCKONMM» OTHOCUTCS K
6a3oBoit yactu broka 1 1mukia moaroToBku OakanaBpoB no HampasieHuto 28.03.02. «HaHouH-
JKEHEPHUS».

OcBoeHue IUCHMIUIMHBL 0a3upyeTcsl Ha 3HAHUSX, MOTYYEHHBIX NMPU U3YUYECHUN TUCLUILIIN-
HBI «BBeIeHNE B CIIEIMAIEHOCTH HAYyYHO-00pa30BaTEILHOTO KIIACTEePay

Pe3ynpTaThl OCBOCHMS IUCLMILIMHBI OyAYT HEOOXOIMMBI Ul JalibHEHIero mpoiecca
o0y4YeHHs B paMKaxX IMOA3TAITHOTO (JOPMUPOBAHHS KOMIETSHIUMH TPU MPOXOKICHUN TOCYIapCT-
BEHHOU UTOTOBOM aTTECTAllUU.

3. NIEPEYEHb INIJIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUSA IO JUCLHHAII-
JIMHE (MOAYJI0), COOTHECEHHbBIX C IINTAHUPYEMbBIMU PE3YJIbTA-
TAMHW OCBOEHUS OBPA3OBATEJBHOMN ITPOT'PAMMBI

Koa m naumeHoBaHmne IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS 0 JUCIMII-
peaiu3zyeMoii Komie- JinHe (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM /10CTHKEHHUS
TEeHIMH KOMIIEeTeHIN I
OIlKy-1 3HaTh:

Crnioco0eH BhICTpanBaTh M | KBAHTOBBIC SIBJICHUS, HAOII0JaeMble TPU MTOMOIIN 30HIOBBIX
PCAIN30BBIBATE TPACKTO- | CKAHUPYIOIIHUX MUKPOCKOIIOB MOKCIICPUMCHTAJIBHBIC

pui0  camopa3BuUTUsA B | (pu3MUecKHe MeTOIbl, pa3paboTaHHBIC HA UX Oa3e;
npoeCCUOHABHON J1es- | Y METh:

TEIBHOCTH DKCIIEPUMEHTAJIbHO OIEHWBATh (PU3UYECKHE CBOWCTBA HAHO- H
MPIKpOCI/ICTeM Ha paszqux ypOBHHX MaCI_HTa6I/IpOBaHI/I$[.
Bnaners:
AKCIEPUMEHTAIBHBIMA OCHOBAMHM CKAaHMPYIOIIEH 30HIOBOM MHK-
POCKOIINU
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4. OBLIASA TPYAOEMKOCTDH INUCHUIIJIMHBI
4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX equHunax (scero) — 2 3E.

4.2. Tlo Buaam y4yeOHO# padoThl (B yacax):

Konuuecmeo uacos (popma odyuenus — ounas)

Buo yueonoit pabomut oo G0 TS 1-36 m.u. no ceme:mpam

KonrakTtHas paborta oOy4aro-
IIUXCS ¢ TIPEro/jaBaTesieM B 32/32 - 32/32
cootBeTcTBUM C YII
AyIUTOpHBIE 3aHATHUSA:
o Jlexuuu (B T.u. 0 I[IpI)* 16/16 - 16/16
® [PAaKTUYECCKHE U CEMUHAp-

ckue 3aHsaTus (B T.4. 0 16/16 - 16/16

IIpIT)*
e nabopaTopHbIE pabOTHI,

MpakTUKyMBI (B T.4. 0 -

IpID*
CamocrosiTenbHas paboTta 40/40 - 40/40

dopma TeKylero KOHTpoJIs
3HaHUHU U KOHTPOJIS CaMOCTOs-
TEeJbHOM paboThI: TECTUPOBA-
HUE, KOHTp. paboTa, KOJUIOK-

YceTHBII onpoc, Tec-
TUPOBAHUE, PELICHUE

VYcerHbIl onpoc, Tec-
TUPOBAHUE, PEILICHUE -

ByM, pedepar u np.(He MeHee 2 sanat saat
BUJIOB)

Kypcosast pabota - - -
Bunn npoMexyTodHOM aTTe-

CTalluU I()31<3aM2:IIT{, 3a4er) Saaet ] 3anet
Bcero 4acoB mo JuCHHMILUINHE 72[72 - 72[72

* B cnyuae HeoOX00UMOCMU UCHONb308AHUL 8 YHEOHOM npoyecce 4acmuyHo/ UCKIIOYUMETbHO
OUCMAHYUOHHBIX 00pA308aMENbHLIX MEXHONIOo2UN 6 mabnauye uepes Cleul YKA3bleaemcs
Konuwecmeo uacos pabomwvr IIIIC ¢ obyuarowumucs 011 NpoedeHus 3aHAMUL 8
OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.

*yacwl [Ipll no oucyunaune ykazvigaromes ¢ coomseemcmesuu ¢ VII, 6 ciyyae, eciu OucyunauHou
npeodyCMOMPEHO BbINOJIHEHUE OMOENbHbIX INeMEeHMO8 pabom, C8A3aHHbIX ¢ OyOywel npoghec-
CUOHATILHOU 0esIMeNbHOCMbIO 00YUAIOUUXCAL.

4.3. Conep:xanue IucHUILIMHBI (MoayJis). Pacnipenesienne 4acoB mo remam

W BHJaM y4eOHOi1 padoThI:

Buowt yueonvix sanamuii
Ayoumopnuie 3anamus Banamusn 6
npaxkmu- unmepak- | Camocmo-
Ha3zeanue pazoenoe u mem | Bcezco P nabopa- par
ueckue MUGHOI |AmenvHaA
JIeKyuU mopnuvle
3anamus, dopme (6 | paboma
pabomot
cemunapol m.u.)
1. Hcropuyeckne acreKThI 9 2 2 5
CO3JaHNs BEICOKOBAKYYM-
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HOTO M3MEPUTEIILHOTO
komiiekca HAHODADB
bupMeINT-MTD

2. Meroapl UcClIe[0BaHUA 9 2 2 5
CBOWCTB MaTepHaIOB Ha
HAHOYPOBHE

3. Meromapl 00pabOTKU U30- 9 2 2 5
OpaskeHHi, UCIIONIb3yeMbIe
B C3M

4, TlpuHIUTIEI pabOTHI CKa- 9 2 2 5
HUPYIOIINX 30HIOBBIX
MHUKPOCKOIIOB

5. H3yuenue nporpamMm 9 2 2 5
yIIpaBJIEHUs aTOMHO-
CHUJIOBBIM MUKPOCKOIIOM

6. H3yueHue mporpamMMHbIX 9 2 2 5
CpencTB 00pabOTKU U30-
OpaXeHHI, TTOTyIaeMbIX C
MOMOIIBIO CKAHUPYIOIINX
30HJIOBBIX MHKPOCKOIIOB

7. W3sydenwe (HU3HUCCKUX 9 2 2 )
XapaKTepUCTUK MPHOOPOB
HaHOJIa00paTOPHH
8. Meroap! hopMupoBaHue 9 2 2 5)
HAaHOCTPYKTYP
UTOI'O: 72 16 16 40

5. COAEPXXAHHME KYPCA

1. HUcropuyeckue acneKThl CO3AAHUA BHICOKOBAKYYMHOI'0 H3MEPUTEILHOI0 KOMILICK-
ca HAHO®DAB dbupmbl NT-MTD

JlIoCTHKEHHsT M OTpaHUYEHHUSI KJIACCUYECKOW ONTHYECKOW MHUKpockonuu. Kpyr 3agau yc-
MEIIHO PelIaeMbIX C MOMOIIbI0 ONTHUECKHX HaOmoneHui. [IpocBeunBaromye M CKaHUPYHOIINE
IEKTPOHHBIE MUKPOCKOIIBL. MICTOpHs pasBUTHS U COBPEMEHHBIE BO3MOXKHOCTH VMOHHBIN MHKPO-
ckon DnBuHa Mroiiepa u ero Mogudukauy. PeHTreHoBckre TupakTOMETpUsi U CTPYKTYpPHBIN
aHaJIn3.

AxycTudeckuil ckaHupyommii Mukpockon. KommeiorepHas Tomorpadus 1 3KCrpece auar-
HOCTHKAa COCTOSHHMS OpraHusma uenoBeka. CkaHupyrole 30H10Bble MUKpockomsl (C3M): metpo-
JIOTUYECKHUE OTPAaHUYEHUS U TEXHOJOTMYECKHE BO3MOKHOCTH. 30H, KaK CpeaCTBO n3mepenus. [1o-
UCKH 3()(HEKTOB UYBCTBUTEIBHBIX K M3MEHEHHIO paccTossHUA. OCHOBHbIE NMPUHIMITBI U MTOTEHIIU-
AJIbHBIE BO3MOYKHOCTY CKaHUPYIOLIEH 30HI0BOM MUKpOCKoIuu. 3a uro ['epn bunnur n ['enpux Po-
pep noyumn HoGeneBckyto npemuto u kak C3M nomMoraroT pa3BuBaTh HAHOIEKTPOHUKY.

2. Metoabl Hcc/ieIOBAHNUS CBOICTB MATEPHAJTOB HA HAHOYPOBHE

HcenenoBanrie aToMapHON CTPYKTYPbI IOBEPXHOCTH W MAHUITYJUPOBAHUE OTACIbHBIMU
aTomMamu U Mosekynamu ¢ nomoupto CTM. TpynHocTy, Bo3HHKaromye nMpu padoTe TYHHEIbHBIX
MHKPOCKOIIOB B YCJIOBUSIX HOPMaJIbHOM arMoc(epbl. AJbTepHATUBHBIE METOAbI M3MEPEHHS ITPOBO-
JMMOCTH MOJJIOKKH U TOKa pacTekanus. Crieniuuka paboTsl ¢ HETPOBOAALIMMH TOBEPXHOCTAMU U
pa3nuuHble peKUMBI paboThl Kiaccnuecknx ACM. M3mepenune 1oKaabHOM eMKOCTH, CHIT JIEKTPO-
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CTaTUYECKOTO M MAarHUTHOTO B3aMMOJAEHCTBHA. McciaenoBaHus 3I€MEHTOB MHUKPOAIEKTPOHHBIX
cxeM. MccnenoBanue TOMEHHOM CTPYKTYpPBI CEIHETORJIEKTPUKOB M (DeppPOMArHETHKOB, U3ydEeHUE
IIOJIyIIPOBOJHHUKOB U IeTepOCTPYKTYyp. OIpeneneHne Takux MEXaHUYECKUX CBOMCTB MaTepUalloB,
kak Moxyib FOHra u 1Beprocts ¢ nomomisto ACM.

Paznuunbple  criocoObl peanu3ali  PEKUMOB HaHOMHJICHTUPOBAHUSU  CKJIE-
poMeTpuH Ha MAaHOMETpPOBBIX MaciITadax. VccienoBaHus TOHKUX IUIEHOK M MOKPBITHH € IO-
Mmoo C3M. HccnenoBanue TOMEHHOM CTPYKTYPbl ~ CETHETORJICKTPUKOB u

(beppOMarHeTUKkoB, HM3yYCHHE IMOJYINPOBOJHUKOB M TeTEpOCTPYKTYp. CriekTpomeTpuue-
CKHe U3MepeHus ¢ noMoupo C3M, BKIItOYas HCIOIb30BaHUE apdekra TUraHT-
CKOr0 KOMOMHALIMOHHOTO  PACCESIHMA, Ha3bIBAEMOI'0 TAKXKE

30HI0BO-YCHJICHHOW PamaHOBCKOU criekTpockornueii. Tomorpadudeckre TpeXMepHbIC HC-
cienoBanus 00pasmos ¢ momoisio C3M u [I9M. Ocobennoctr ncnonb3oBannu C3M B OHOJIOTH.
MSrkocTh U JIMIKOCTh OMOCUCTEM, KaK (PaKTOPbl, OrPaHUYHMBAIOLINE TOCTHKUMOE pa3perieHHe.

XKuKoCTHBIE U TEPMOCTaTUPOBAHHBIE SUYEHKHU /ISl UCCIIEI0BAaHUS KIJIETOUHBIX IIPENapaToB
metromamMu ACM.

3. Metoabl 00padoTKH M300pakeHHil, Mcnoab3yembie B C3M

Merto/bl BU3yanu3anuu 1 00paboTku n3odpakeHuit nomydaembix Ha C3M. CriocoOs! mpen-
CTaBJICHUS UCCIIEYEMbIX OOBEKTOB, paboTa C IByMEPHbIMU KapTUHKAMH U U3MEpEHHs Ha HUX. 3D-
N300paXEHNs U BIMSHHUE XapaKTepa OCBEIIEHHs Ha 3aMETHOCTb, UCCIIEIYEMBIX CTPYKTYp. MeToibl
(GuIbTpalUK, TOBBIIIEHUS KOHTPACTa M PEIICHUS 3a/1a9M JIEKOHBOJIONUU (GopMbl Uriibl. OcobeH-
HOCTH CO3J]aHus1 00pa3LOBbIX MEP JAJIMHHBI, BBICOTHI, YIIPYTOCTH, TBEPAOCTH, IEKTPOIPOBOIHOCTH
U pyrux i kamuoposku C3M.

4. IlpuHUMIBbI pA00ThHI CKAHNPYIOINX 30H10BbIX MHKPOCKOIIOB

30H7, KaK CpPEeJICTBO M3MEpPEHUs, BMECTO BOJH u3inyudeHus. [loncku 3¢ ¢dexTtoB uyBCTBU-
TEJIBHBIX K U3MEHEHUIO paccTosHus. [Ipe30kepaMudeckne CKaHEpbl U MaHUITYJIATOPBI, HCIOJIb3Ye-
Mbie B C3M. TynuenbHbIl 3¢ dexT u Bo3moxkHocTH Ckanupyromero TyHHeTpHOro Mukpockona.
Cuiibl B3auMOJEUCTBUS MEXY TBEpAbIMU TenaMu 1 AToMHO CritoBoii Mukpockon. biksenosns-
HBI ONTHYECKUI CKaHMPYIOUIMH MHUKpockoll. KpeMHEBbI KaHTHIIEBEp U J1a3epHBIN JeQIIeKTop,
Kak ocHoOBa 1enoro kinacca C3M. HMcnonb3oBaHue Nbe30pE30HAHCHBIX 1aTUMKOB B C3M.

MHuoro¢gysakunonansabie C3M, TexHoorn4eckoro HasHaueHus. [Ibe3okepamuueckue cka-
Hepbl 1 MAaHUMYJATOPBI, Ucnonb3yeMble B C3M. Crierdrka KOHCTPYKTUBHBIX PELICHUH, UCTIOJb-
3yeMbix B C3M NanoScan. M3yueHne TUNMUYHBIX KOHCTPYKTHBHBIX PELICHUH, UCHONb3YEMBIX B
C3M. OcobGeHHOCTH CUCTEM YIIPABJIEHUS! CKAHUPYIOIIMMH 30HJOBBIMH MUKPOCKOIIAMH.

MHuoro¢gysakunonanbabie C3M, TEXHOJIOIMYECKOro Ha3Ha4yeHHUsl. 3HAKOMCTBO C CEMEWCT-
BoM MukpockornnoB  NTEGRA poccuiickoit ¢upmetHT-M/IT. O030p OCHOBHBIX

3apyOexxHbIX Mpon3BoauTeneil C3M u ux crienuain3aiym.

5. HN3ydeHue nporpamm YIPABJICHUA ATOMHO-CHJIOBBIM  MHUKPOCKOIIOM Hu
CKAHUMPYHOIIMM HAHOTBEPAOMEPOM

[IpakTrueckass paboTra. 3HAKOMCTBO C MpOrpaMMaMM YIpaBiIeHUs U 00pabOTKU aHHBIX
C3M NT MDT Nanoeducator.

6. U3ydyeHue NPOrpaMMHBIX CPEICTB 00PA0OTKHM W300PAKEHUH, NOJYIAEMbIX ¢ MOMO-
INbI0 CKAHNUPVIOINX 30HI0BLIX MHKPOCKOIIOB

[IpakTiaeckas pabota. Meroabl 00pabOTKM M300paKeHUM, UCIIOB3YEMbIE B CKaHUPYIO-
1€ 30H0BOM MUKPOCKOIIHH.

dopma A Crpannna 6 u3 16



VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET
UmxeHepHO-pHu3nueckuii GpaxyIbTeT BHICOKUX TEXHOIOTUIH dopma
Kadenpa dusnueckoro marepuaaoBeeHust

@ - YyebHas nporpamMma

7. U3vdyenue pusHUYECKUX XaAPAKTEPUCTHK NPHUOOPOB HAHOJIA00PATOPUH

8. MeToabl (l)ODMHDOBaHI/Ie HAHOCTPYKTYVYD

Mertopl GOpMUPOBAHHE HAHOCTPYKTYP: AJIEKTPOHHO-TTy4eBasi ¥ MOHHas nurorpadus. Ca-
MOOpTraHU3aUsl U UEePAPXUUECKOE YCTPOEHUI — KU K MOCTPOSHHIO HOBBIX HAHOAJIEKTPOHHBIX
ycrpoicTtB. CoelMHEHHE B PAMKAX OJTHOIO HaHOYCTPOMCTBA CEHCOPHOM, aHATUTUYECKOW U UCIIOJI-
HUTENbHON QyHKIMU. OTMEHSIT JIM HAHOTEXHOJIOTUYECKUE U HAHODJIEKTPOHHBIE IOCTUKEHUS

TpaauLMOHHbIE Ipou3BoJACTBAa? Bo3MoXkHa 1 He GenkoBasi (hopMaM CYyIIECTBOBAHUS JKU3-
HU WK KOTJa pOOOTHI CTAaHYT YMHEe JF0JIei?

6. TEMbI IPAKTUUECKUX U CEMUHAPCKHUX 3AHSTUN

1. Hcropnyeckue acneKThbl CO31aHHUS BHICOKOBAKYYMHOI0 H3MEPUTEJIbHOI0 KOMILJIEK-
ca HAHO®AB ¢pupmer NT-MTD

JlocTKeHHsT U OTPAHMYEHMS KJIACCMYECKOM ONTHYeCKOM MHUKpockonuu. Kpyr 3amgau yc-
MEIIHO PEIIAEMbIX C TOMOIIBIO ONTHYEeCKUX HabmoaeHuil. [IpocBeunBaroye U CKaHUPYIOIINE
AJIIEKTPOHHBIE MUKPOCKOTIBI.

2. MeToabl HCCJIEI0BAHUS CBOMCTB MATEPHAJIOB HA HAHOYPOBHE
HccnenoBanrie aTOMapHOW CTPYKTYPbI NOBEPXHOCTH M MAaHUIYJIMPOBAHUE OTAEIbHBIMU
aTomMamu U Monekynamu ¢ nomoipio CTM. TpynHocTH, BO3HHKarOIIKE MPH paboTe TYHHEIbHBIX
MHUKPOCKOIIOB B YCIIOBUSIX HOPMaIbHON aTMOC(EpHI.

3. Meroabl 00padoOTKH W300PaAKEHU I, HCIIOJIb3VeMble B C3M
Mertoap! Bu3yanu3anun u 00padoTku uzo0paxenuit norydaembix Ha C3M. CriocoOsl mipe-
CTaBJICHUS UCCIIEyEMBIX OOBEKTOB, pab0Ta C IBYMEPHBIMU KapTUHKAMH U U3MEPEHUS Ha HUX.

4. IIpuHIMIBI DaﬁoTbl CKAHMPVYVIOIIIUX 30HA0BbIX MUKPOCKOIIOB

MHuoro¢ysakunonanbabie C3M, TexHoornueckoro HazHaueHus. [Ibe3okepamuueckue cka-
HEPBI U MAHUILYJIATOPBI, UCIIOb3yeMble B C3M.

5. I/ISV‘ICHI/IC MnporpamMmm YIIPABJICHHUA AaTOMHO-CHMJIOBbBIM MHKPOCKOIIOM H
CKAHUPYIOIIIMM HAHOTBEPAOMEPOM

[IpakTryeckass pabora. 3HAKOMCTBO C MpOTrpaMMaMH YIpaBICHUS U OOpaOOTKH JaHHBIX
C3M NT MDT Nanoeducator.

6. U3vydyeHHe NPOrpaMMHBIX CPEACTB 00PA0OTKH M300pPaKEHHUH, OJTYIAEMBIX C IOMO-
LI CKAHUPYIOIMX 30HI0BbIX MUKPOCKOIIOB
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IIpakTnueckas pabGora. Merospl 00pabOTKM M300paXKEHUM, UCIONIb3yeMble B CKAaHUPYIO-
1€ 30HI0BOM MUKPOCKOIIHH.

8. MeToabl (l)ODMHDOBaHI/Ie HAHOCTPYKTYVYD

Merto/1p1 pOPMUPOBAHKIE HAHOCTPYKTYP: IEKTPOHHO-TTy4eBasi 1 MOHHAs! JTUTOrpadus.

7. JIABOPATOPHBIE PABOTBI (JIABOPATOPHBII IIPAKTUKYM)

Jannsiii Bug pabotsl He mpexycmoTpeH YII.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jannslii Bug padboTel He pegycMoTper YII.

9. NIEPEYEHbB BOIIPOCOB K 3AYETY

1. OTanbl CTaHOBJIEHMS: OT IPOCTO JJIEKTPOHMKU K MHUKPO- M HAHOJJIEKTPOHUKE.
Knaccuueckoe MKBaHTOBOE IOBEJIEHUE Pa0OUYUX IEMEHTOB.
2. BonbramnepHas xapakTepUCTHKA ANWO0JA, KOJJIEKTOpPHAs OUIOJSPHOTO M CTOKOBAst

MOJIEBOTO TpaH3UCTOpa. DPPEKT KyJIOHOBCKAs OJIOKaIa MPU MTPOTEKAHUN TOKA Yepe3 KBAaHTOBYIO
TOYKY PACIIOJIOKEHHYIO MEXTY ABYMS IIPOBOJHUKAMHU.

3. OCHOBHBIE THIIBI COBPEMEHHBIX IIOJYIPOBOJHUKOBBIX 3J€MEHTOB. IlmanapHas
TEXHOJIOTUS U TPEXMEPHbIE MUKPOCXEMBI.

4. AmnanoroBast u uugponas texHuka. dortonmurorpadus, TpaBlieHUE, HAIbUICHUE,
T Py3us,SMUTAKCHSI, OKHCICHHE.

S. [TpuHumn pa®oThl MOJEBOrO0 TPAH3UCTOpPA U NPEIENIbHbIE BO3MOXHOCTH B IJIaHE
YMEHBIIEHUS Pa3MEPOB U MOBBIILIEHUS OBICTPOAECHCTBHS COBPEMEHHBIX JIOTHUECKUX JIEMEHTOB.
6. OueHUT NOA3aTBOPHYI0 €MKOCTh M CONPOTHUBIEHHE KaHaja U ONPEIeNIUTh

MIOCTOSIHHYIO BPEMEHHM NEPEKIIOUEHNS OJHUM TPaH3UCTOPOM JApyroro. OLEHUTbh TOKH, TEKYILUE
B OHOM 13 47 MUJUTMOHOB TPaH3UCTOPOB mpoieccopa ATOM.

7. [Ipon3BOIUTE MOYHO TOJIBKO TO, YTO YyMeellb H3MeEpPATh. OCHOBHBIE METOIBI
KOHTPOJISI TIOJTYIPOBOJHUKOBBIX CTPYKTYp. DJeKTpuuyeckue nusmepeHus. OnTHYECKHEe METObl
KOHTPOJISI. DJIEKTPOHHAs: MUKPOCKOIINSA. PEHTT€HOBCKHE METO/IbI HCCIIEI0BAHUS.

8. UYto n3MepseT KaxkIbli U3 NEPEUNCICHHBIX METOIOB.

9. Cxkanupyromye 30H10Bble MUKpOcKkonbl (C3M): MeTposioruueckue OrpaHuyeHus
U TEXHOJOTMYECKHE BO3MOXKHOCTH. 30HJA, Kak cpeactBo usMmepeHus. Ilouwcku sddexros
YyBCTBUTEIbHBIXK U3MEHEHUIO PACCTOSHUS.

10. Yro Takoe mbe30CcKaHep, KaHTuiIeBep U kakue ObiBatoT urisl y C3M. [Touemy CTM
wioxo pabotaer Ha Bo3ayxe. BosmokHo nu aromapHoe paspemeHune B ACM. ITouemy C3M
MOMEIIAIOT B BaKYyM.

11. OcHOBHbBIE NPUHIUIBI ¥ NOTEHLHAIbHBIE BO3MOYKHOCTH CKAaHUPYIOLIEH 30HI0BOM
Mukpockonuu. 3a yro ['epx bunnur u 'enpux Popep nomyumnu HobGeneBckyro nmpeMuio u Kak
C3M noMoraroT pa3BUBaTh HAHOIJIEKTPOHUKY.

12. TynuensHbIl 3 dexT u Bo3moxkHocTH Ckanupyromero TyHHensHOro Mukpockora.
Cuipl B3aMMOJENCTBUS MEKIY TBEpAbIMU TenaMu U AToMHO CuitoBoit Mukpockor.
13. OnenuTte paanyc KpUBU3HBI IIBEHHOM UTIIBI U CPABHUTE €r0 C TUIIUYHBIM pa3MepOM

KaHTWIEBEPAa M 30HI0BOrO OCTpuUsA. BO CKOIBKO pa3 OTIIMYAIOTCSA CWIIBI NPUTSIKEHUS MEXAY
aTOMaMHM B ajiMa3e W JIMTUU WM KUK, CBUHIIE, JKeJle3e, 30J0Te, JI0O0OM MATKOM MaTepuaie u
IIJIACTHKE.
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14. JlocTuKeHusl U OTpaHUYEHUS] KIACCUYECKOM ONTHUYECKON MHKpockonuu. bimxHe-
IIOJIBHBINA ONTUYECKUN CKAHUPYIOIUNA MUKPOCKOIL.

15. Kak B onTuke momydaroT paspeuieHue Mo riyonHe MopsiaKka HECKOJIbKUX JECATKOM
HM. MOHO JIH TTOJIY9UT TEM K€ METOJIOM FOpU30HTaIbHOE pasperienue ay4qire 100 am.

16. KpemHeBbIif kKaHTHIIEBED U JIa3epHBIN IedekTop, Kak ocHOBa Ieioro kiacca C3M.
Hcnonb3oBaHue Mbe30pe30HAHCHBIX AaTYUKOB B C3M.

17. OueHuTbh CKOPOCTh MEpEMEIlEeHUs] COJIHEYHOro 3aiiuMka 1Mo moBepxHocTH JIyHbI,

ecJii Ha 3emIie 3epKajio JBUTAET YEeIOBEK CBOCH COOCTBEHHOH cuioi. OLEHUTh MHHUMAIHHO
PETUCTPUPYEMOE3BYKOBOE JIaBJICHHE, €CIH MUKPO(DOH JIOBUT 3aiYUK, OTPAKEHHBIN OT OKOHHOTO
CTEeKJIa C paccTosiHus 1 K.

18. [Ibe30kepaMuueckue CKaHepbl M MAHUIYJSTOPbI, HCHojb3yeMble B C3M.
CrienuKaKOHCTPYKTUBHBIX pelIeHui, ncrnoiap3yeMbeix B C3M NanoScan.

19. Uro Takoe MbE30PE30HAHCHBIN JAaTYMK U TOYEMY YacTOTy MEpHUTh Jierde, 4eM
aMIUIUTYy. 3a4€M B I1b€30CKaHEPhl BCTPAUBAIOT EMKOCTHBIE JATYMKU NIEPEMELICHUS.

20. W3ydyeHne TUNHWYHBIX KOHCTPYKTHBHBIX peLIEHUH, wucmonb3yeMbix B C3M.
Oco0eHHOCTH CUCTEM YIPABJICHUSI CKAHUPYIOLIUMU 30HA0BBIMU MUKPOCKOIIAMH.

21. Uro Takoe oOpaTHasi CBS3b IO IMEPEMEIICHUI0 W ToYeMy OBICTPOJCICTBHE BCEX
y3710B C3M mBITatOTCS CAENATh KAK MOYHO BBIIIIE.

22. Muorodyukunonanbabie C3M, TEXHOIOTMYECKOr0 Ha3HAYeHHsI. 3HAKOMCTBO C
CEMENCTBOMMUKPOCKOIIOB NTEGRA poccuiickoii bupMeI HT-
MAT. 0630p OCHOBHBIX 3apyOexHbIX nmpousBoauteneit C3M u ux
crenualn3anmi.
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10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

®dopma 00yueHHS OYHAas

HasBanue paszienoB u Tem | Bug camocrositennbHOl padoTsl (npo- | O0bem | ®opma KOH-
pabomka yyeonozo mamepuana, pe- | B 4dacax TPOJIA
uieHue 3aoau, peghepam, 00Kk1ao, (nposepka
KOHmMpObHAA padoma, no020MoeKa K pewienus 3a-
coaue 3auema, IK3amena u op.) oau, pegpepa-
ma u op.)
1. Ucropuueckue acnektel | [IpopaboTka yueOHOTO MaTepuania, pe- 5) YV CTHBIN OI-
CO31aHMs BBICOKOBAKY- HICHUE 3a]1a4, TOJITOTOBKA K CJIaY€ JK- poc, TeCTHpo-
YMHOI'O U3MEPUTENLHO- | 3aneHa BaHHe, pellle-
rokomiviekca HAHO- ’
®AB pupMbINT-MTD HHC 3a/a4
2. Meronpt uccnenosanus | [IpopaboTka yueOHOro Marepuana, pe- 5 VYcTHBI on-
CBOMCTB MaTCPHAIIOB HA | [eHHWE 337124, TOJrOTOBKA K C/1aY€ JK- poc, TecTupo-
HaHOYpPOBHC 3aMeHa BaHUE, pelle-
HUE 3a/1a4
3. Meronpt 00paboTKH [TpopaboTka yueGHOr0 MaTepuaia, pe- 5 YcTHBIN OnI-
M300p@KCHUM, HCTIONb- | IeHME 3a/1a4, TIOATOTOBKA K C/1ade JK- poc, TecTupo-
syembie B C3M 3aMeHa BaHue, pele-
HUE 3a/1a4
4. Ilpunuunel pabotel cka- | [IpopaboTka yueOHOro MaTepuaa, pe- 5 YcTHbli on-
HUPYIOIUX 30HI0BBIX IICHHUE 3a/1a4, IOJArOTOBKA K C/Ia4Y€ JK- poc, TecTupo-
MHUKPOCKOITOB 3aMeHa BaHUE, pele-
HUE 3a/1a4
5. W3ydeHwne nmporpamm [TpopaboTka yuyeOHOrO MaTepuana, 5 Y cTHEIH on-
YIpaBJICHHU: aTOMHO- IOJITOTOBKA K ClIaye IK3aMeHa poc, Tectupo-
CHJIOBBIM MHUKPOCKOIIOM BaHUeE, pellle-
HUE 3a/1a4
6. M3yueHue nporpamm- ITpopaboTka yue6HOro MaTepuana, pe- 5
HBIX CPEJICTB 00pabOTKM | meHue 3a/1a4, MOArOTOBKA K CaUe JK- YcTHEIH o1-
n300paxeHnH, Moiy- 3aMeHa poc, TECTHPO-
qaCMbIX C IOMOIIBIO BaHUC, peHIe-
CKaHUPYIOLIUX 30HJ0- HHE 3a]1a4
BbIX MUKPOCKOIIOB
7. Wsyuenne Qusmueckux | [IpopaboTka yueOHOTO MaTepuaia, pe- 5 VYcTHBI on-
XapaKTEPUCTHUK TIPUOO- MICHUE 3a/1a4, IOJATrOTOBKA K CJIaY€ JK- poc, TecTupo-
pOB HaHOJIAOOpAaTOPHUU 3aMeHa BaHHe, pelle-
HUE 3a7a4
8. Meroasl popmuposanue | [IpopaboTka yueOHOT0O MaTepuaa, pe- 5 YCTHBI omn-

HaHOCTPYKTYP IIEHUE 3aJ1a4, IIOJAr0TOBKA K caaye 3K- poc, TecTupo-
3aMcHa BaHue, perie-

HUE 3a]a4
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11. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

a) Cniucok peKoMeHyeMOH JUTepaTypbl
OcHoBHas:
1. HaHoTexHONOrHH U crelHalbHble MaTepuaibl : yueOHoe nocodbue st By3oB / FO. I1. Conn-
ues, E. U. [Ipsaxun, C. A. Bonorxkanuna, A. I1. IlerkoBa ; nox penakuueit FO. I1. ConnueBa. —
3-e¢ u3n. — Cankr-IletepOypr : XUMU3 AT, 2020. — 336 c. — ISBN 078-5-93808-346-3. —
TekcT : 2neKTpoHHBIH // DnekTpoHHo-O0nbmmoreunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/97818.html
2. Poros, B. A. TexHonorus KOHCTPYKIIMOHHBIX MaTtepuaioB. HaHoTexHOJIOruu : y4eOHUK IS
By30B / B. A. PoroB. — 2-¢ u3n., nepepab. u gorn. — Mocksa : M3natensctBo FOpaiit, 2019. —
190 c. — (ABtopckuit yueonnk). — ISBN 978-5-534-00528-8. — Tekcr : anexrponnsiii // IbC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/434532
3. I'mymenko, A. I'. HanoMaTepuaibl 1 HAHOTEXHOJIOTUH : yueObHoe mocobue / A. I'. ['mymenko,

E. II. I'nymienko. — Camapa : I1oBOIKCKHI TOCY1TapCTBEHHBI YHUBEPCUTET TEIEKOMMYHHKA-
it 1 uHpopmaruku, 2017. — 269 €. — TekcT : AMeKTpOHHBIN // DNeKTpOHHO-ONOIMOTeYHAs
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/75388.html
JlonmotHUTEIbHAS:

1. Haxwunksi3pl, M. ®U3UKO-XUMUYECKHE OCHOBBI HAHOTEXHOJIOIMH 1 HaHOMAaTepHaJoB : yueo-
Hoe nocooue / M. Haxxunike3el, P. E. beiicenos, 3. A. Mancypos. — Caparos : Aii [Tu Op Me-
mua, 2018. — 196 c¢. — ISBN 978-5-4486-0164-4. — TekcT : 31€KTPOHHBINA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/73346.html
2. @unsak, M. M. TlonyueHue u uccieqoBaHHe aHOJHOTO OKCHJIA IFOMUHUSA : TMPAKTUKYyM / M.
M. ®unsax, O. H. Kanbiruna. — OpenOypr : OpeHOyprckuii rocyaapCcTBEHHBIM YHUBEPCHUTET,
OBC ACB, 2014. — 104 c. — ISBN 2227-8397. — TeKcT : 31EeKTPOHHBINA // DIEKTPOHHO-
oubnmmnoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/33650.html
3. HanocTpykTypHble MaTepuaisl : yueOHoe nocobue / moa penakuuei P. Xanauak. — Mocksa
: Texnocdepa, 2009. — 488 c. — ISBN 978-5-94836-221-2. — TekcT : 37MeKTPOHHBIH // DIek-
TPOHHO-OMOINOTEeUHAs cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/12730.html

Y4eOHO-MeTOAHYECKANA:

1. Meroaunueckue yka3zaHUs MO BBINOJIHEHUIO JAOOPATOPHBIX pabOT MO TEXHOJOTUU HaHOMAaTe-
pHAJIOB JUIS CTYJIEHTOB OakalaBpHara, CIELUAINTETa U MarucTparypsl Bcex Gopm oOydeHus /
M. 0. Maxmyxa- AxyHOB A. A. Conosses, B. B. Peioun, T. M. Bacunesckas; Ynl'Y, UODBT. -
Y IIBSIHOBCK yaly, 2019. — Pexxum JIOCTyTaA:
http://lib.ulsu. ru/Meanro/DownIoad/MOb|ect/6000

2. Maxmyn-AxyHos M. 0. Meronndeckue ykazaHust sl CAaMOCTOSATENIbHOW pabOTHI CTYJCHTOB
no gucruminHe «MaTepuanaoBe/leHue HaHOMAaTepuaaoB U HAHOCUCTEM» Ui CTYIEHTOB Oaka-
naBpuata Bcex ¢popm oOyuenus / M. 0. Maxmya-AxyHos; Yal'V, UOOBT. - YabsHOBCK : Y-
I'Y, 2019. — Pesxxum mocryma: http://lib.ulsu.ru/MegaPro/Download/MObject/6411

3. TapacoBa, H. B. Ontudeckue MeTobl HCCIEJOBAHUN HAHOMATEPUAJIOB U HAHOCHCTEM : Me-
TOIWYECKUE YKa3aHUs K JIaOOpaTOPHBIM 3aHATHUAM IO TUCHUILUIMHE «MaTtepuanoBeieHue HaHO-
matepuaioB U HaHocuctem» / H. B. TapacoBa. — Jlunenx : Jlunenkuii rocy1apcTBEHHbIN TeX-
Hudeckuit yausepeutet, DbC ACB, 2017. — 23 ¢. — TekcT : 31MeKTpOHHBIH // DIeKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/74408.html
CormacoBaHo:

/ / /

JI0JDKHOCTD COTPYAHHKA HAyYHOH OMOIMOTEKH [()7(6] MOJNUCH nara
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0) [IporpamMHoe oOecniedeHue

HE MIPEAYCMOTPEHO

8) [Ipodeccnonanbubie 6a3b1 FANNLIX, HHPOPMANHOHHO-CIPABOYHBIE CHCTEMbI

1. DaexTponno-onbanoTe HbIC CHCTEMBI!

1.1. Hudposoii obpazosarenshnit pecype IPRsmart : anekrponno-6ubanoreynas cucrema :
caiitr / OO0 Komnauus «Aii Il Ap Memma». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum goctyna: st s3aperscTpup. nomabzosateneil. - Tekcer :
NEKTPOHHBII.

1.2. OGpazoparenbHas miaropma FOPAWUT : obpazoparenbHbiif pecype, MEKTPOHHAs
Gubmmotexa : caiit / OO0 Dnextponnoe mamarenserso IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pex#M JocTyna: Uis 3aperucTpup. nojib3osaresneii. - Teker : 31eKTpOHHBII.

1.3, Baza nannmx «nexrponnas 6Gubmmorexa texuuyeckoro BY3a (OBC «Koncynprant
cryfienta») : anekTponHo-OubamoTeynas cucrema : caitr / OOO IMonurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexum pocryna: juist 3aperucTpHp.
nosibzosareneit. — Teker | MeKTPOHHBIH.

1.4. OBC Jlans : 2nekTponHo-OuGmoTednas cucrema ; caiit / OO0 9BC Jlans. — Canxkr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum jpoctyna: s 3aperucTpup.
noaszosareneil. — Teker : aneKTpoHHblit,

1.5, OBC Znanium.com : 3neKTpoHHO-OHbIHOTeYHas cucrema : caiir / OO0 3nanuymM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum jgoctyna :@ Uil 3aperHcTpHp.
nosb3oBarenei. - TEKCT : 31eKTPOHHBIH.

2. Koncyasranrllmoc [Dnexrponnsii pecype]: cnpaBounas mpaposas cucrema. /000
«Koucyaprant Ilmocy - Dnexkrpon. aax. - Mocksa : KoncynsrantlLnoc, [2022].

3. Ba3bl JaHHBIX HEPHOANYECKIX H31anmii:

3.1. Baza nauHbix nepuoguveckux u3janmii EastView : anextponnsie xypranst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. —~ Pexum nocryna :
JUIS @BTOPM3. NoJib3oBareseif. — TeKeT @ a1eKTpOHHbIH.

3.2. eLIBRARY.RU: nayunas osiexktponxas OubGmmorexa : caiir / OOO Hayunasa
Onekrponnas bubmmoreka. — Mocksa, [2022]. — URL: http:/elibrary.ru. — Pexum noctyna : s
aBTOpPH3. Nnoab3osareseil. — TeKeT : 31eKTPOHHBIH

3.3. Dnekrponnas Oubiamorexa «Minarensckoro jgoma «I'peGennuxon» (Grebinnikon) :
anextponnas Gubmorexka / OO0 W] I'pebennnkos. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum pocryna : s aBTopH3. none3opareneid. — Teker
MMEKTPOHHBIA.

4. ®Mepepanbuas rocyaapersennas nudopmanuonnas cucrema «Hanmonaasnas
yaekTponnas dubanorexay» : dekTpoHnas GuGmoreka : caiit / ®I'BY PI'b. —~ Mocksa, [2022]. -
URL: https://uab.pp. — Pexum pocryna : s noapsosarenci sayunoit Gubnmorexn. — Teker :
NICKTPOHHBIH,

5. SMART Imagebase : nayuno-undopmannonnas 6asa nanneix EBSCO // EBSCOhost :
[mopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryna : JUis asTopHs.
nonb3oBarenei. — Mzobpaxkenue @ aeKTpOHHEIE.

6. Depepanbubie HHPOPMANHOHHO-00PA30BATE/ILHBIE MOPTAbLL:

6.1. Exnnoe okHo socryna K obpasosaTelbHeM pecypeam : denepansbiii nopran . — URL:
http://window.edu.ru/ . — TekcT : MEKTPOHHEII.

6.2. Poccuiickoe obpaszopanue : (enepanbubiii nopran / yupeaurens @AY «@ULTO». —
URL: http://www.edu.ru, — Texer : 21eKTpOHHBIA.

7. Obpazosareanunie pecypent Yal'y:

7.1. Dnexrponnas Gubnmoreunas cucrema Yal'V : moayns «Dnexkrponnas dubmmorexan
ABUC Mera-ITPO / 000 «Mlara Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYNA : 1A noJb3oBatesneit nayunoit Oubamorexu. — Teker : anekTpoHHbIii.

COI'’JTACOBAHO:
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

AynuTtopun ISl TIPOBEACHHS JICKIHMH, CEMUHAPCKUX 3aHATHH, [UIS  BBINOJHECHHS
71a00paTOpHBIX pabOT U MPAKTUKYMOB, JUIS MPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUHOU
aTTeCcTalluy, KypCOBOT'O MIPOCKTUPOBAHHMS, IPYIIIOBBIX M HHIAWBUIYAIBHBIX KOHCYIbTAIHH.

AyIuTOprH yYKOMIUIEKTOBAHBI CIICI[MAIIM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
AynuTopun Ui MPOBEICHHS JICKIUIT 000pYZOBaHBI MYJIBTUMEAUIHBIM 00OPYIOBAaHUEM IS
MpeI0CTaBIeHUsT MHPOPMAITUU OOJIBIION ayIUTOPUH.

[Tepeyenb 000pyIOBaHMUS, UCIIOIB3YEMOTO B y4eOHOM IIpOIecce:

1. Ckanupyromuii TyHHenbHbIH MUKpockonn CTM «YMKA»
2. ArtomHO-cmioBo# mukpockon NanoEducator

13. CHEHUAJIBHBIE YCJIOBUS JJIS1 OBYYAIOLIUXCSA C OTPAHUYEHHBbI-
MM BO3MOXKHOCTAMMU 31J0POBbS

B cnysae HEOOXOOUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBbsi (TI0 3asBJICHUIO OOYYaroIIerocsi) MOTYT NpEIaratbCs OIHH W3
CIICIYIOIUX BAapUAHTOB BOCHPHUATHS HWHPOPMAIMHM C YYETOM WX HHIUBUIYaTbHBIX
MCUXO(PU3NIESCKIX 0COOCHHOCTEH:

— JUTSL JIAL C HAPYIICHUSIMU 3PEHUS: B TIEUaTHOH (popMe yBeTHUEeHHBIM MIPH(PTOM; B popme
AJIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBox yueOHBIX MaTepHalIoOB B
aymuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBIE KOHCYJIBTAI[UH C
MpUBJICYCHHEM TU(DIOCYPIOTIEPEBOIUNKA; MHANBUIYATbHBIC 3aJaHHs U KOHCYJbTAIUH;

— JUId JHIl C HapyIIeHWSIMM CiIyXa: B Ie4daTHOH ¢opme; B (GopMe 3IEKTPOHHOIO
JOKYMEHTa; BUAECOMATEPHAIIBI C CYOTUTPAMU; UHANBUAYAIbHBIE KOHCYJIBTAIIMH C TTPUBIICUCHUEM
CypAOTEPEeBOIUNKA; MHAWBHUIYyAbHBIE 3a/1aHUSI U KOHCYJbTAIIUN;

— s JUI] ¢ HApyUICHWSMH OIMOPHO-ABHTaTENIFHOIO ammapara: B Ie4aTHOW (opme; B
dbopMe DIEKTPOHHOTO [OKyMeHTa; B Qopme ayauodaiiina, WHAUBUAYyalIbHbIC 3aJaHUs U
KOHCYJIbTaI[HH.

B cnyyae HE0oO0XOAMMOCTH MCIONB30BaHMUA B Y4€OHOM Ipollecce YAaCTMYHO/ MCKIIIOYU-
TEJHHO MCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIOTUM, opranuzanus padotsl [IIIC ¢ obyuaro-
mmmucs ¢ OB3 1 uHBanmuaamMu npeaycMaTpUBaeTCs B AJIEKTPOHHONW MHGOPMAIMOHHO- 00pa3o-
BaTEIILHOU Cpe/ie C YIeTOM UX WHIAMBHYaTbHBIX ICHXO(PH3MUECKUX 0COOEHHOCTEH

o

Pa3paboTunk AA IV JoueHT, Maxmyn-AxyHoB Mapat IOcynosuy

MOIIHCH noInKHOCTH, DO
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[Tpunoxenue 1

a) CniucoK peKoMeHyeMoii JIuTepaTyphbl
OCHOBHasI:

1s

®unumonosa, H. . MeToisl McciieI0BaHHA MUKPO3JIEKTPOHHBIX M HAHOIJIEKTPOHHBIX MAaTEpHalIoB U
ctpyktyp. CkaHupyrowas 30H10Bas MUKpockonus. Hacts I : yuebHoe noco6ue / H. . ®unumonosa, b.
B. Konbuos. — HoBocubupck : HoBocu6UpcKuii rocy1apCTBEHHBIH TEXHUYECKHH YHUBEPCUTET, 2013.
— 134 ¢. — ISBN 978-5-7782-2158-1. — Teker : snektpouHslii // Lindposoit o6pasoBarenbHbIi
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/45 104.html

MeToibl ¥ IPUGOPHI CKAaHMPYFOLIEH 30H10BOI MUKPOCKOMHH : y4eGHOe mocobue / A. B. Uenko, A. C.
Boxmusues, . Y. Oropoauukos, M. A. Baiiumreiin ; noa penakuueit b. B. Llynbrusa. —
Exatepuu6ypr : Ypanbckuii pesepanbhbiii ynusepeutet, 2017. — 180 ¢. — ISBN 978-5-321-02523-9.
— Texker : anekTpoHHsiit // Ludposoit o6pasosarenshbiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/106414.html

. MeTo sl 30H0BOI MUKpOCKONHH : y4ebHoe nocobue / H. b. Pwi6un, H. B. Pei6una, B. I'. JIuTBuHOB, A.

B. EpMaunxuH. — Psi3aHb : Pa3aHckuii rocyiapcTBeHHbIN paaMoTexHUYeCKuit yHuBepcuter, 2014, —
48 ¢. — Teker : anexTponHblii / Linposoit oGpasoparensHbiii pecype [PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/121483.html

JOMOJIHUTEJbHAas:

1.

Heponun, B. K. 301108l HaHOTEXHONMOTHH B anekTpoHuke / B. K. HesosnwH. — Mocksa :
Texuocdepa, 2014. — 174 ¢. — ISBN 978-5-94836-382-0. — TeKeT : a/I€KTPOHHBbIH // LludppoBoit
o6pasosatenbHslii pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/26894.html
®unnmonosa, H. Y. MeTo/is! 21IeKTpOHHO# MUKpOCKomuH : yuebHoe nocobue / H. U. @unumoHoBa, A.
A. Benuuxko, H. E. ®aneesa. — Hosocubupck : Cubupcekuii rocy1apcTBeHHBIH YHUBEPCUTET
TeNeKOMMYHHKaLmi 1 nHpopmatuku, 2016. — 61 ¢. — TeKeT : 2NeKTPOHHBIH // Lludporoii
o6pasopatenbHslii pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/69545.html
Kopuuiios, B. M. OCHOBBI CKaHMPYIOLLEH 30HA0BOH MUKPOCKOMMM: METOA. YKa3aHHA /B. M.
Kopuuinos, A. ®. F'anues. — Yéa : BITIY umenn M. Akmysusi, 2011, — 24 c.— Teker :
3NeKTPOHHBIH // JIaHb : 2eKTpOHHO-6u6MMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/43260 bt

Hukonuues, JI. E. JlokanbHas JMarHOCTHKa COCTaBa MOJIYPOBOAHUKOBBIX HAHOCHCTEM METOZ0M
CKaHMPYIOLIEH 0XKe-MUKPOCKOIHH : y4eGHO-MeTouYecKoe nocobue /' 1. E. Hukonuyes, A. B. bopsikos.
— Hwxuuit Horopoa : HHT'Y um. H. U. Jlo6auesckoro, 2011, — 110 ¢. — TekeT : 91eKTpOHHbIH /1
Jlaus ; 3neKkTpoHHO-GubaMoTeuHas cuctema. — URL: https://e.lanbook.com/book/1 53530

ylle6Ho-MeTozmqecKaﬂ:

1

Maxmya-AxyHoB M. 0. Meroauueckue yKasaHus Ul CaMOCTOSTENIBHONW pabOThl CTY[EHTOB IO
npeanpodeccHoHaNLHOMY 3MeKTHBY «OCHOBBI 30HJI0BOH MMKPOCKOMUM» JUIsl CTY/ICHTOB OakanaBpuraTa
Bcex (GopM oOyuenus HampaBnenuit moarotosku: 28.03.02  «HaHommkeHepus», 22.03.01
«MarepuanoBeicHue ¥ TEXHOJNOrMH Martepuano» / YibsH. roc. yH-T, HOOBT. - 2022. - 17 c. -
Heony6nukosanHslii pecype. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/14663

CornacoBaHo: j
_Benyuwwmii cneupamct OOIT / ___YameeBa A.D. / L/% / 2023r:,
(TomxkHOCTh paGOTHHKA HAYYHOH GMOIHOTEKH) (®HO) (nmoanuce) (nata)
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B) [Ipodeccunonanbubie 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. J1eKTPOHHO-0UOJINOTEeYHbIE€ CUCTEMbI:

1.1. Ludporoii oOpazoBatenbHblid pecypc IPRsmart : a1exTpoHHO-O0MOIMOTEUHAs CUCTE-
ma : cadt / OOO Komnamusa «Ai Ilm Ap Menua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Juist 3aperucTpup. ImoJjib3oBaTeneil. - Tekcr :

JJIEKTPOHHBIN.

1.2. O6pasoarenphas miarhopma FOPAUT : oGpa3oBaTeinbHblil pecypc, IEeKTPOHHAS
6ubmmoteka : caiit / 000 DnekrponHoe nsaarenbcro «<FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xxum noctyma: ajist 3aperucTpup. mob3oBareneil. - TeKCT : 3IeKTPOHHbIH.

1.3. baza nanubix «3JnekTpoHHas oubnuoreka Texuudeckoro BY3a (ObC «Koucynbrant
CTYACHTA») : AJIEKTPOHHO-OMOMoTeyHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum noctyna: Juisi 3aperuct-
pup. noap3oBarenen. — TeKCT : 3JIEKTPOHHBIM.

1.4. KoHCy/bTaHT Bpayda. DJICKTPOHHAS MEIUIIMHCKAs OMbIMoTeka : 0a3a JaHHBIX : CalT /

00O «Beicmas mKoja OpraHU3alli M YIpaBJICHHS 3paBoOXpaHeHHEeM-KoMIUIeKCHbIH Menu-
IIUHCKUI KOHCATTHHY. — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pesxxum moctyna:
JUTSL 3apETUCTPHUP. MOJIb30BaTeNel. — TEKCT : JJIEKTPOHHBIH.

1.5. Bonbmas MeguiuHcKas OMOIMOTEKa : JICKTPOHHO-OMOINOTEYHAs] CUCTEMA : CauT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum pocty-
Ta: JJIs 3apErucTpUp. Mojab30BaTenen. — TeKCT : AIEKTPOHHBIN.

1.6. ObC Jlanp : anexkTpoHHO-OMOMMoTeyHas cucrema : cakt / OOO DBC «Jlaup». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: ajst 3aperucTpup.
IOJIb30BaTeNe. — TEKCT : AIEeKTPOHHBIN.

1.7. 3BC Znanium.com :351eKTpOHHO-0MOIMOTEeYHasA cuctema : caiit / OO0 «3HaHHYMY. -
Mockaa, [2023]. - URL: http://znanium.com . — PexxumM 1ocTyma : JUis 3aperucTpHp. MOJIb30Ba-
Tesnen. - TeKCT : DJIEeKTPOHHBI.

2. Koncyabsrantllintoc [DnekTpoHHBIH pecypc]: cripaBodHas npaBoas cucrema. / OO0

«Koncynprant [lmtocy - Dnekrpon.nan. - Mocksa :Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nayunas anextponHas oubnuoteka : calt / OOO «Hayunas Dnek-
TpoHHast bubaroreka». — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pexxum goctyna : as as-

TOPU3. MOJIb30BaTENIeH. — TEKCT : 3IIEKTPOHHBII

3.2. DnexktpoHHas 6ubnmoreka «M3marensckoro nqoma «I'pebennukoB» (Grebinnikon) :
anektpoHHass Oubmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : 11t aBTOpH3. TOJIb30BATEICH.
— TeKCT : PIEKTPOHHBIM.

4. @enepanabHas rocyaapcrpeHHasi uHpopmamuoHHasi cucremMa «HaunumoHanbHast
3JIEKTPOHHAsI 0MOJIMOTEeKA»: dNIeKTpoHHas Oubnmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum moctyma : s mosib3oBaTeneil HayaHoi Oubmnotexu. — Teker :
JJIEKTPOHHBIN.

5. Poccwuiickoe obpasoBanue: ¢enepanbublii mopran / yupeautens OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTpOHHBIH.
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6. DnexTponHas 6udauoTeyHas cucrema YJal'V : moayns «DnekrpoHHas 6ubnmore-
ka» ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum moctyna : juist mojp3oBaresield HayqHo OMOINOTEKH. — TEKCT : AIEKTPOHHBIN.

Cornacoeano: A
i
(]

HMumenep seayviuui / Hvpenko K).B. ! [Vt)w,?: /

JlnasnoeTh corpyaanga YHTT UER ] noAnies ~_) JATI

dopma A Crpannna 16 w3 16


http://lib.ulsu.ru/MegaPro/Web

