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IIe.m: H 33341 BCTYIIUTE/ILHOI0O HCIIBITAHHA

[TporpaMMbl BCTYNMHUTENBHBIX MCIBITAHHH NpH NpHEME Ha OOy4eHHEe M0 TpOorpammam
MOJArOTOBKH HAYYHBIX M HAay4YHO-IIEJarorHYecKHX KajpoB B acmupaHType (OpMHpPYIOTCS Ha
oCHOBE (he/lepabHBIX TOCYAIApPCTBEHHBIX 00Pa30BaTEeIbHBIX CTAHIAPTOB BHICIIET0 00pa3oBaHus
TI0 TporpamMMaM CIeNUaIUTeTa UM MaruCTpaTyphl.

BujeT BCTYNHTENBHOTO 3K3aMEeHa BKIIIOYAET JABAa BONPOCA, B3ATHIX H3 pasHBIX pa3/IesioB
Hacrosien [IporpamMmel.

BCTymHUTENbHEIE HCIBITAHUA B aClHPAHTYPy NMPOBOAATCA B (OpME YCTHOrO KOMIUIEKCHOIO
JK3aMeHa.

Ileas JIK3aMeHa — OINPENCITHTh TOTOBHOCTh W BO3MOXKHOCTB JIMIl, MOCTYNAMOIIEro B
acCIMPaHTYypPy, OCBOUTH BEIOPAHHYIO IIPOTPaMMy.

OcHOBHBIE 32/]a9H IK3aMEHa:

* IpOBepKa YPOBHs 3HAHUH ITPETEH/ICHTA;

* ONpejIe/ieHAe CKJIOHHOCTH K HayYHO-HCCIIC0BATEIbCKOH JAesTEIbHOCTH;

* BBISICHEHHE MOTHUBOB IIOCTYIUIEHHS B aCITUPAHTYPY,

* OTIpesiesIeHre YPOBHS HAyUHBIX HHTEPECOB;

* Ompe/ieieHHe YPOBHS HayYHO-TEXHHYECKON SPYAULUH [IPETEH/ICHTA.
OpHeHTHPOBOYHAS IPOJIOJDKHTEIBHOCT 3K3aMeHa — 45 MHUH.

B X0/1e BCTYIUTENbHBIX UCTIBITAHUN TOCTYIAOIINH TO/DKCH MTOKa3aTh:

* 3HaHHE TEOPETHYECKHX OCHOB JAUCIHMILTAH OakanaBpuara (CIenraluTeTa), MarucTpaTyphl 110
COOTBETCTBYIOIIECH Hay4YHON CIEIHATEHOCTH;

* BJIa/ICHUE ClIENMAIBHOM PO(eCcCHOHANTBEHOM TEPMHHOIOTHEH U JIEKCHKOH,

* YMEHHE ONEPHPOBATH CCHUIKAMH Ha COOTBETCTBYIOIIHE IIONOXKEHUA B yueOHOH W Hay4HOM
TUTeparype;

* BJIAJIEHUE KyJIbTYPOM MBILILICHHS, CIOCOOHOCTh B NMHCBMEHHON M YCTHOM peYH IPaBUIBHO
0(hopMIISTE €ro pe3yabTaThl;

* yMeHHE TIOCTaBHTh IelNb M CHOpPMYIHpOBAaTH 3a/laud, CBA3aHHBIE C peanru3aluei
npodeccHoHaTBHBIX QYHKIHIH.

Pe3ynbTaThl BCTYIHTEIBHBIX HCIIBITAHUN OLIEHUBAIOTCA 110 MATHOANILHOM IKAJIE,

Ouenka ompejensercss Kak cpeaHuit 0aml, BBICTABICHHBIH 3K3aMEHATOPaMH BO BpeMs
9K3aMeHa.

Kpurepnu onieHKH pe3yIsTaToB KOMIIIEKCHOTO DK3aMEHA B aCIIUPAHTYPY

5 (Orau4no)

[TosnHei 6Ge30mMOOYHBIA OTBET, B TOM YHCIE Ha JONOJHUTENBHBIE BOINPOCH YJIEHOB
JK3aMEHAIMOHHOW Komuccud. [locTynarommuii JOJDKEH NpPaBUIIBHO OINpeNeNaTh IOHATHS |
KaTeropuH, BbBIABIISITH OCHOBHBIC TCHAOCHIHH H IMPOTHBOPCYHA, CBOGOJIHO OPHCHTHPOBATHCA B
TEOPETHYECKOM H NPAKTHYECKOM MaTepuaile.

4 (Xopomo)

[IpaBuNbHBIE ¥ HOCTATOYHO IOJNHEIE, HE COAEpMKalue OImHUO0K U ynymenui oTBeTsl. OueHka
MOXKET OBITh CHHXKCHA B CjIy4dae 3aTpyJHCHHH CTyJAEHTa IIPH OTBETE Ha JOMOJIHHTE/IbHBIC
BOIIPOCHl WIEHOB SK3aMEHAI[MOHHOM KoMmuccHH. IIpm OTBETE JOMYIIECHBI OTACIBHBIC
HECYILIECTBEHHBIE OIIUOKH.

3 (YaoBIeTBOPHTEIBHO)

HeocTaTouHO MOJHBIN 06HEM OTBETOB, HATMYHE OMIHOOK U HEKOTOPHIX POOETOB B 3HAHUSX.

2 (HeynoB/1eTBOPHTEJILHO)

Henonueli 00beM OTBETOB, HajIW4yWe OMKOOK M IPOOENOB B 3HAHMAX HIIH OTCYTCTBHE
HEOOXOMMBIX 3HAHUH.

[Ipr BBICTABIICHWM WTOTOBOH OLEHKHM Ha BCTYNHTEJBHOM OK3aMEHE B AaCIMpPaHTYypy IO
ClIELMANBHON  MCLMIUIMHE YYMTBIBAIOTCS DPE3yJbTaThl coOecemoBaHMs 10 TEMAaTHKE
npejcTaBieHHOro pedepara, KOTOpBIH  OTpakaer CcOOCTBEHHBIE HAYYHBIE HMHTEPECHI
IIOCTYIIAIONIEro U TpPeIoNaraeMoe HalpaBlieH1e HayYHBIX HCCIIeI0BaHui B porecce 00y YeHus
B acIypaHType.



IIporpamma
I. OcHOBBI MaTepHAIOBEICHHS

1. Kpucrammueckue pemeTkd. BexTop TpaHCIMIMH. DJEMEHTapHas f4eHKa. [TpumuTHBHAS
sueiika Burnepa-3eiitna. Pemerku Bpase. Cumronuu. 3akon Byibda-Bparra. OcHoBHBEIE
nu(paKIMOHHBIE METOIBI PEHTTEHOCTPYKTYPHOTO aHaJIM3a.

2. VCTpOHCTBO CKAHMPYIOLIETO 3IeKTPOHHOTO MHKpocKoma. BosmoxHocTH CKaHUPYIOIIEH
NPOCBEUMBAIOIIEH JIEKTPOHHON MHUKPOCKOIIHH.

3. Knaccudukanus TBepabix Teil. Tumbl CBi3W. DHEprus cBA3d. MonexyIspHBIC KpHCTaUIBL
Honnsle Kpuctayuibl. KoBaleHTHbIE KPHCTAILIBL.

4. Knaccudukanus nedeKTOB KPHCTALIMYECKOTO CTPOCHHs. ToueqHbIC nedeKTel: OCHOBHEBIC
THIIBI, PABHOBECHAS KOHUEHTpauus. Kpaesbie ucnoKanuy. BUHTOBEIC IHCIOKALMH.

5. 3amnoNHEHAE 30H MEKTPOHAMH., MeTabl, AHAIEKTPHKH, TOTYIPOBOXHUKH. DddeKTHBHAS
Macca SJeKTpOHA. DHEpreTHUecKHe yPOBHM IIPAMECHBIX aTOMOB B KpucTaiie. JloHOpHBIE
IpUMeCH. AKICTITOPHBIE TIPHMECH.

6. Vpasuenue lllpenunrepa mms tBepaoro Tena. OXHOINEKTPOHHOE npubmmkerne. Meron
Xaprpu-®oka. Omnpegenurens Cisrepa. OJHOBICKTPOHHOE —ypaBHEHHE [IIpenunrepa ¢
MEPUOAMICCKAM IOTEHIHAIOM.

7. OcHOBHBIE KBAaHTOBBIE 3aKOHbI, YPOBHH OSHEPrHM MU TMEPEXOJAbl MEXIy HHMH.
Kom6unanuonHbH npuHunn Putna. J{uckpeTHbIE U HePEPhIBHBIE CTIEKTPEL.

II. HaHOTEeXHOJIOrHH H HAHOMATEPHAJIbI

1. Ctpykrypa u cBoictBa (ymuiepeHoB: Pusmdeckue cBoicTBa. PeaxmmonHas CrocoOHOCTh
dymnepeno. XuMHYeCKHe CBOMCTBA. buonornyeckas aKTHBHOCTH IPOU3BOIAHBIX ¢ynnepena.
[lepCreKTHBB  WMCIOJIB30BaHMs IIPOM3BOMHEIX  (ymiepeHa. @yIepHTEL Heyrneponusie
HAHOCTPYKTYpEl: ocHoBHble Buasl HHT wu wux cBofictBa. Cummres HHT. VYrieponubre
HAHOCTPYKTYPBI: YTIEPOAHBIE MOJIEKYJIBL. VrnepomHsle  KiacTepel.  YTJIEPOJIHBIC
HaHOTPYOKH. DysuepuTsl. JICHTMIOPOBCKHE MOJICKYIISIPHBIE ITICHKH

2. AToMHbIE KJIAacTephl: OIpeieTIeHUe, BHIBI, CIOCOOBI MOydeHHs. VICTOYHMKH IIOTy9CHHs
KJIacTepoB. BaH-Iep-BaanbcoBble KiacTepbl. MHKPOCKOIIMYECKas MOZENb BHYTPHKIIACTEPHOMN
aTOMHON [MHAMAKH. TepMOJIMHAMHYecKas MoOJenb Kiacrepa. Pasmepubie  9(QexTsl
HAHOCTPYKTYp. OCOGEHHOCTM HAHOCTPYKTYPHOrO COCTOSHMs BemecTa. Kiaccupukarms
HaHOPa3MEPHBIX 0OBEKTOB.

3. OnTHYecKHe CBOHCTBA HAHOCTPYKTYP, HAHOYCTPOUCTB, HAHOCHCTEM. DJIEKTPOHHBIC CBOMCTBA
HAHOCTPYKTYP, HAHOYCTPOHCTB, HAHOCHCTEM.

4. PacueTHble MeTOAbl KBAHTOBOM XuMuM: o6lIas XapaKTepHCTHKa. Teopus (yHKOHOHaIa
nnotHoctd DFT. [Tonyamnupudeckue METOBI pacyeTa.

5. DKCTepHMEHTANBHBIE METObl (PU3HKOXMMHM B H3YUEHMH HAHOCTPYKTYp, HAHOYCTPOHCTS,
HaHOCHCTeM. Pasjinums CBOMCTB BEIIECTBA Ha IMOBepXHOCTH M B oOneme. IIpomeccel Ha
MOBEPXHOCTH ¥ MIPUTIOBEPXHOCTHBIX CJIOSX.

6. Kiaccuukanus KOHCOIHANPOBAHHBIX HAHOMATEPHAIIOB 110 METO/IaM M3rOTOBIICHUS U THIIAM
CTPYKTYpBL. METO/BI MOJIEKY/IAPHO-Ty4eBON SMUTAKCHH M SNUTAKCHHM METAI0OPraHUYCCKHX
coemuHeHHH M3 Ta3oBoi (asel. Meroapl TOIYYEHHMs HAHOCTPYKTYp, OCHOBaHHBIE Ha
HCIIOTG30BAHMYE WMHTEHCHBHOW IUTacTHyeckod aedopmarmu u  amopdusauuu. MeToznst



TTOJTy4EeHHs HAaHOIOPOIIKOB M ()OPMOBAHUS M3JCTUH U3 HUX. MOJCKyIApHO-TydeBast SITHTAKCHS.
CamoopraHu3anus Ipy SIUTAKCHATEHOM pocTe. Kiiaccudeckas Teopus 3apobleo0dpa3oBaHusl.
PocT TOHKHX IJIGHOK: MEXaHU3MbI POCTA, 3apOIKICHHUE U POCT OCTPOBKOB.

7.OnemMeHTsl Ha OCHOBe (y/uiepeHoB u rpadenoB. ['papuroBele HAHOTPYOKH H
MX IPAMEHEHHE B HaHOAJIEKTpoHHUKe. [lonmumepHble HAHOTPAaH3UCTOPEL. MHKPOMEXaHUYCCKHE
TPaH3HUCTOPEI. DNeMEHTBl  HAHOJJIEKTPOHHKH, MCHojb3yomue ahdekt OanmmcTuaeckoro
TPaHCIIOPTa JIEKTPOHOB.

8. HaHOONeKTpOHHBIE KIIOYH. ATOMHBIE IEPEKIFOYAlONIHe  YCTPOHCTBA.  DJIEMEHTHI
HAaHODJECKTPOHUKA Ha OCHOBE OTHAECNBHBIX aToMOB M MojeKyl. CnuHTpoHMKa. ['HranTckoe
MarHuTOCOMPOTHBIEHHEe. MarHuTHas NaMsATh. DHEProHE3aBUCHMas MIaMAThHA CIIHH-3aBHCHMOM
TYHHEIMpPOBaHUH. KBaHTOBBIE KOMITBIOTEpHL. [IpHHIMIBI OpraHu3auyu U QYHKIHOHHPOBAHHS.
KyOuThbl. D1eMEeHThI KBAHTOBBIX KOMIIBIOTEPOB.

9. IlepcrieKTUBEI Pa3BUTHS CHCTEM KBAHTOBOM DJIEKTPOHUKH.

BOHpOCBI K 3K3aMEHY:

1. Kpucrammueckue pemerku. Bextop TpaHcimuuu. DineMeHTapHas sueiika. IIpuMuTHBHAS
sueiika Burnepa-3eitua.

2. Pemerku bpase. Cunronnu. 3akon Bynbda-bpoarra.

3. OcHOBHBIE JH(PAKIMOHHBIE METOAB!I PEHTTEHOCTPYKTYPHOIO aHAJIH3a.

4. VcTpOHCTBO CKAHHPYIOIMIETO SJIEKTPOHHOrO MHKPOCKONA. BO3MOKHOCTH CKaHHPYOIIEH
[IPOCBEYHBAIOIICH 2JIEKTPOHHOH MHKPOCKOIIHH,

5. Knaccugukanus TBepabIX Tel. TUIBI CBSA3H. DHEPrus CBA3H

6. Monexynspuble kpuctayuibl. onHbie kprucTanibl. KoBaleHTHBIC KPHCTAIIIBL,

7. Knaccudukanus neGeKkToB KPUCTAJUINYECKOr0 CTpOoeHHs. ToueuHble JAE(EKTHI:
OCHOBHBIE THIIbI, PABHOBECHAA KOHIIEHTpalus. THUIIBI JUCIOKALKH.

8. 3amosHeHHe 30H AJIEKTPOHAMHU. MeTallsl, IU3IEKTPUKH, ITOJIYIIPOBOIHUKH.

9. DddexTuBHAs Macca IEKTPOHA. DHEPreTUYECKHE YPOBHHM IIPUMECHBIX aTOMOB B
Kpuctasuie. JloHopHBIe IpEMecH. AKIIENTOPHBIE IIPUMECH.

10. Vpasuenue lllpeaunrepa s TBepaoro tena. OJHOAIEKTPOHHOE MPHOIMKEHHE.

11. Meron Xaptpu-®oka. Omnpenenurens Ciarepa. OIHORIEKTPOHHOE YpaBHEHHE
[IIpeauHrepa ¢ NEPHOAUIECKHM IIOTECHI[HATIOM.

12. OcHOBHBIE KBAaHTOBBIE 3aKOHBL. YPOBHH OJHEPrHH M TEPEXOAbl MEXKAY HHMH.
KombunauonHbi npuHuun Putia. JluckpeTHbie H HENIPEPBIBHBIE CIIEKTPHI.

13. Crpykrypa u cBoiictBa (ymiepeHoB: Pusnyeckne cBoHcTBa. PeaknuonHas crocoOHOCTH
bynnepeHoB., XUMHUYECKHE CBOHCTBA.

14. Buojorudeckas aKTHBHOCTh IPOM3BOAHBIX (ymnepeHa. [lepcnexTHBBI HCIIOJIB30BaHMS
mpou3BoHbIX (ymiepeHa. ®@ymiaeputel. Heyriepoansle HaHOCTPYKTYPHI: OCHOBHBIC BHIBI
HHT unx cBoiictBa. Cunrez HHT.

15. YrnepoaHsle HAHOCTPYKTYPhI: Y TJIEPOJIHEIE MOJICKYIbL. YrnepoaHsle  KiIacTepsl
VYraeponubie HaHOTPYOKH. PyiiepuThl. JIGHTMIOPOBCKHE MOJIEKYIISPHBIE IJICHKH

16. ATOMHBIE KIacTepBl: ONpeieNeHne, BHIbI, CIOCOOBI MoiydeHHs. VICTOYHUKM MOTydeHus
K1acTepoB. BaH-niep-BaanbCcoBbIE KIaCTEPHI.

17. MuKkpocKonu4eckast MOJENb BHYTPHUKJIACTEPHOM aTOMHOM IAHAMUKH.
TepmoauHaMuYecKas MOIeNb kiacTepa. PasmepHsle 23 (DeKThl HAHOCTPYKTYP.
18. Ocobennoctu HaHOCTPYKTYPHOI'O COCTOSIHUS BEIIECTBA. Knaccuduxanus

HaHOpa3MEPHBIX OOBEKTOB.



9. OnTuyeckue CBOMCTBA  HAHOCTPYKTYP, HaHOYCTPOMCTB, HAHOCHCTEM. DJIEKTPOHHBIE
CBOMCTBA HAHOCTPYKTYP, HAHOYCTPONCTB, HAHOCUCTEM.

20. PacuerHble MeTOABI KBAaHTOBOM XMMHH: oOIas XapakTepHUCTHKa. Teopus (yHKIHOHAIA
nnotHocTd DFT.IlonysMnupruyeckre METOIBI pacyeTa.

21. DKCIepHMEHTATBHBIC METOABIQH3NKOXHMUM BU3Y4EHHHHAHOCTPYKTYP, HAaHOYCTPOHCTB,
HAHOCHCTEM.

22. Knaccudukaims KOHCOJHAMPOBAHHBIX HAHOMATECPUAIOB IO METOJaM H3rOTOBJICHHA H
THIIAM CTPYKTYPBHI.

23. MeToabl MOJIEKY/ISAPHO-TYy4YeBOH SIMTAKCHH M OIIHTAKCHH METaIIOOPraHHMYeCKHX
coequHeHHH W3 Ta30BOM (a3l MeToabl MOMy4YeHHss HAHOCTPYKTYp, OCHOBaHHBIC Ha
HCIIOTF30BaHIH HHTEHCHBHOM ILTacTHyYeckoii nedopmanyy 1 amopdusarmm.

24. MeToabl MOMy4eHHs HAHONOPOMKOB M (opMmopanus usjenmud u3 Hux. MonekynspHo-
nydeBas smuTakcus. CamoopraHu3allis NpH SMUTaKCHATLHOM pocrte. Kiaccudeckas TEOpHS
3apojbleo0pa3oBaHusi. POCT TOHKHX IUIEHOK: MEXaHH3MBl pOCTa, 3apOXKACHHE H POCT
OCTPOBKOB.

25. DneMeHThI Ha OCHOBE (yIIepeHoB 1 rpadeHOB (IIEPEUHCIUT U OIUCATD)

26. DIeMeHThl HaHOZJIEKTPOHUKH, UCHOJB3yromue dpdexT OalmMcTHYecKoro TpaHcrnopTa
571eKTpoHOB. HaHO3/IeKTPOHHbIC KITFOUH. ATOMHEIE IEPEKIIOYAIOIIHE YCTPOUCTBA

27. DneMeHThl HAHOYIEKTPOHUKHM HA OCHOBE OTJEIBHBIX aTOMOB M MOJIEKyn 28.
Cniuatponuka. [ MraHTCKOe MarHUTOCONPOTHBJIEHHE. MarHuTHasI TaMATh.

DHepProHe3aBUCHMas aMsTh Ha CIIUH-3aBUCHMOM TYHHEJIMPOBAHUH.

29. KBaHTOBBIE KOMIBIOTEpHI. [IpUHIMIBI OpraHu3andd U (yHKIHOHHMpoBaHUs. KyOWTEI
DIIEMEHTBI KBAHTOBBIX KOMIIBIOTEPOB

30. ITepcreKTHBBI Pa3BUTHS CUCTEM KBAHTOBOMW 3JIEKTPOHUKH

JluTepatypa

1. TIusoBapos Cepreii CepreeBuy Ou3nveckue OCHOBBI TEOPHH ONTHYECKOH M PEHTICHOBCKON
CIIEKTPOCKONMK [DIIeKTpoHHBIA pecypc]: y4deOnoe - M3marensctBo Camkt-IlerepOyprekoro
rOCyJapCTBEHHOIO yuuBepcutera, 2016. - 64 c. - Pexum pgocryna:
http://new.znanium.com/go.php?id=941494

2. Masanosa Bukropus Jleornmoruna HanoxacTepsl: peHTreHOCIIEKTPAIbHEIE HCCIIEIOBAHUS U
KOMITLIOTEPHOE MOJEIHPOBaHHe [DIIEKTPOHHBIN pecypc]: - (DusuKo-MaTeMaTH4ecKas
nutepatypa, 2012. - 184 c. - Pexxum poctyna: http://znanium.com/go.php?id=852377

3. Kwucmosa, T. B. JlaGopaTOpHbI MNPakTHKyM @0 IUCHUILIMHAM: «DIEKTPOHHAs W
CKaHHMpYIOLIas 30HI0Bass MUKPOCKOMUs», «CrennaabHbIi IPaKTHKYM» [DJIEKTPOHHBIH pecype]:
yue6GHo-MeToaudeckoe - M3x-so Bonl'V, 2014, -66c. - Pexum nmocryma:
http:/library.volsu.ru/object/books/2014-0088.pdf

4, Kucnosa, T. B. JlabopaTopHBIii IPaKTUKYM 110 JHCHUILIMHAM «DJIEKTPOHHASA U CKaHUPYIOLIas
30H10Bast MUKPOCKOTIHs, «Criela bHbli TPaKTHKYM» [DIeKTpOHHBIH pecypc]: yuebHO-

METOJINYECKOe - H3n-Bo Bonl'Y, 2015. - Pexum pocryna:
http://library.volsu.ru/object/books/2015-0334.pdf

5. Kucnosa, T. B. PactpoBas 3nmexTpoHHas MHKpOCKOIHs [DIeKTpOHHBIH pecypc]: ydeGHO-
METOIUYECKOE - MWzm-Bo Boaly, 2018. - 60 c. - Pexum pgocrymna:
http://library.volsu.ru/object/books/2019-0033.pdf

6. @ypceii I'. H. ABTo3neKTpoHHas sMuccHs [DekTporHbI pecype]: - Jlans, 2012, - 320 c. -
Pesxxum moctyma: http:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=3805

7. 10.A. Ctpexaios, H. A. TensixoBa ®usnka TBepHoro Tesa [DneKTporHbIH pecypce]: yaedHoe -




Mocksa: PUOP . HMH®PA-M, 2013. - 307 w - Pexum pmocryna:
http://znanium.com/go.php?id=363421

8. KynekoB B. TI'. ®usuka KOHIEHCHPOBAHHOTO COCTOSIHHS B 3JICKTPOTEXHHYCCKOM
MaTepranoBeicHHH [DNeKTpoHHBIH pecype]: - Msmamme 1-e m3m, 2017. - 272 c. - Pexum
nocrtyna: https://e.lanbook.com/book/90003

9. Enndanos I'. Y. ®usuka TBepzioro teia [DnekTponnsli pecype]: - Usnanue 4-e U3, crep. -
JlaHp, 2011. - 288 c. - Pexum JocTyna:
https://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2023

10. JIuteun @emukc Oemoposud MonekynspHas CIEKTPOCKONH: OCHOBBI TCOPHH H IPAKTHKA
[DnexTpoHHEIH pecypce]: yaebHoe - UTHOPA-M, 2013. -263 c. - Pexxum nocrtyna:
http://new.znanium.com/go.php?id=352873

11. JiByxuos, U. C. EcrecTBeHHOHAy4HBIE METOMBI CYHEOHO-OKCIEPTHBIX HCCICIOBAHHH.
OCHOBBI ATOMHO-3MHCCHOHHOTO CIIEKTPATBHOTO aHamm3a [DIeKTpoHHBIH pecypc]: yuebHoe -
Wzn-o Boal'V, 2020. - Pexxum moctyna: http:/library.volsu.ru/object/books/In00147.pdf

12. ®etucos ennamuii [TaBnosuy MaTepuanoBe/ileHHe W TEXHOJIOTHS METALIOB [DJIEKTPOHHBIH
pecypc]: - Onmke, 2007. - 624 ¢. - Pexxum pocryma: http://znanium.com/go.php?id=417658

13. Jlaxtun IOpuit Muxaitnouu OCHOBBI MeTaIoBeleHHs [DIeKTPOHHBIH pecypc]: y4eOHoe -
NH®PA-M, 2013. - 272 c. - Pexxum moctymna: http://znanium.com/go.php?id=363145

14. Kobenes O.A. u jp. MarepuanoBenenue. TeXHONOrusi KOMIO3HIMOHHBIX MaTepHalIOB
[DnexTponnsiii pecypce]: yuebnoe - KuoPyc, 2019. -270c. - Pexum pocryma:
http://www.book.ru/book/931155

15. Aqackur  Anatonuii  MarBeeBud  MarepuanoBeicHHE W TEXHOJIOTHS MaTepHajioB
[AnexTpounsli pecype]: yuebnoe - Mznanue 2 - ®OPYM, 2016. - 336 c. - Pexxum pocryna:
http://znanium.com/go.php?id=552264

16. B. B. Crapoctun Marepraisl B METOJbI HAHOTEXHOIOTHH [D11eKTpOoHHEIH pecypc]: yueOHoe,
2015. - 434 ¢. - Pexum jpocryna: http://e.lanbook.com/books/element.php?pll_id=66203

17. KynpusroB M.®. Crpykrypa GuonoinmepoB [DnekrpoHHbIH pecype]: yuebuoe - M3n-o
[OxHoro dbemep.  yu-ta, 2008. - 224 c. -  Pexumm  pocrymna:
http://znanium.com/go.php?id=556870

18. Boposuun, C. B. HanoTyOynspHBIE CTPYKTYpHl M aTOMHBIE KIacTepbl [DIEKTPOHHBIN
pecypc]: yue6Hoe - U3n-Bo Bonl'VY, 2017. -110c. - Pexum poctyna:
http://library.volsu.ru/object/books/2017-0065.pdf

19. 3amoponkosa, V. B. HaHOTeXHONOrMH ¥ HAHOMWH)KEHEPHs . COBPEMECHHOE COCTOSHHE U
IIEpCTIEKTUBEl Pa3BUTHS [DIEKTPOHHBIA pecype]: ydebHoe - M3n-Bo Bonl'V, 2016. - Pexum
nocrymna: http:/library.volsu.ru/object/books/2017-0029.pdf

20. I'ycen Anekcannp Visanosuy HanokpucTauimyeckue MaTepuansl [DNeKTpORHBIA pecype]: -
®u3uKo-MaTeMaTHyeCKas nmatepatypa, 2000. - 224 c. - Pexum pocryma:
http://znanium.com/go.php?id=851568
'21. Augpuenckuif, P. A. OCHOBBl HAHOCTPYKTYPHOTO MaTepHAJOBEACHUs [DIICKTPOHHBIH
pecypc]: Hayuroe - JlaGopatopus 3naHui, 2017. -252¢. - Pexum pocryna:
https://e.lanbook.com/book/94128

22. Crapocensckuit  Buktop  WropeBnd  Pushka  MOJTYNPOBOAHMKOBBIX  MPHOOPOB
MHKpPO3JIEKTPOHHKH [DJieKTpoHHbIH pecypc]: - [Opait, 2019. - 463 c. - Pexum nocryma:
https://urait.ru/bcode/425163

23, Bysuuk B.H. MeramionomumepHble HAHOKOMIIO3UTEI (TIONy4eHHe, CBOHCTBA, NPUMEHEHHE)
[DnexTpoHHBIH pecype]: - Usp-8o CO PAH, 2005. - 260 c. - Pexxum pocryma:




http://znanium.com/go.php?id=924618
24. Bonkos, I'. M. O6beMHBIE HaHOMATEpUanbl [DIEKTPOHHBIA pecypc]: yuebuoe - KHoPyc,
2013. - 168 c. - Pexxum gocryna: http://www.book.ru/book/918622

JlonoTHUTEIbHASA JHTEpaTypa

1. bekman HWrops HukonaeBmy AtToMHas H sjaepHas (QH3HKa: pPagHMOaKTHBHOCTE H
MOHM3UPYIOLIME U3ITyuYeHUs [DIeKTpoHHbIH pecype]: - M3nanue ucnp. u gon - FOpair, 2019. -
398 c. - Pexxum pocryna: https://urait.ru/bcode/444098

i MunanteeB Binagumup IletpoBuu AtomHasi Gu3uka [D1eKTpoHHBIH pecype]: - M3nanue
ucnp. u jgon - YOpaiit, 2019. - 415 c. - Pexxum foctyna: https://urait.ru/bcode/434649

3, Oumamonosa H.M. Mertoasl uccrneoBaHus MHKPOIJIEKTPOHHBIX H HaHO3JIEKTPOHHBIX
MaTepuaoB U CTPYKTYp: CKaHMpyoInas 30HI0Bas MuKpockomnus. Yacte 1 [DneKkTpoHHBIH
pecypc]: - HoBocubGupckwuii roc. TexH. yH-T, 2013. -134c. - Pexum pocryma:
http://new.znanium.com/go.php?id=546601

4, [Tnomozesno P. JI. HanotexHosnoruu. [lonyuenne, METOIBI KOHTPOJIS B MEXIYHAPOIHAS
CTaH/apTH3aIMA HaHOMAaTepHalioB [DNeKTpOHHBIN pecype]: ydebroe - Ky6I'TV, 2018. - 135 c. -
Pesxxum nocryma: https://e.lanbook.com/book/151171

o KymekoB B. I'. ®usuka KOHIEHCHPOBAHHOTO COCTOSIHUS B 3JIEKTPOTEXHHYECKOM
MaTepHaIoBeIcHUH [DIeKTpOHHBIH pecype]: - Mamamme 1-e mam, 2017. - 272 c. - Pexum
nocryma: https://e.lanbook.com/book/90003

6. EdbumoBa A. U. [u mp.] WndpakpacHas CHEKTPOCKONHs TBEPAOTEIBHBIX CHCTEM
TOHMIKEHHOM pa3MepHOCTH [DNeKTpoHHEIH pecype]: - M3nanue 1-e u3n, 2017. - 248 c. -Pexum
noctymna: https://e.lanbook.com/book/90860

T Anackun Auatonuiit MarBeeBud MatepuasioBeICHHE M TEXHOJIOIHS METAJUIHYECKHUX,
HEMETA/UTHYECKHX M KOMIIO3MIMOHHBIX MaTepHalioB [DIEKTpOHHBIH pecypc]: ydeOHOE -
WsnarensctBo  "®OPYM",  2019. - 400 ¢ - Pexmm  gocryna:
http://new.znanium.com/go.php?id=982105

8. Bonnapenko I'ennanuit ['epmanosuy MartepuanoseeHue [DIEeKTpOHHBIH pecypc]: -
Usnanue 2-e usa. - IOpaiit, 2019. - 327 c. - Pexxum gocrtyna: https:/urait.ru/bcode/431943

2, 3anmopouxoea, Y. B. ITuponu3oBanHELl N0IHAKPUIOHATPUII U HEKOTOPBIE KOMIIO3UTHI Ha
ero 0CHOBE: 0COOEHHOCTH MOJIYUEeHHs, CTPYKTYPBI U CBOMUCTB [DIeKTPOHHBIH pecypc]: HaydHOE -
Usn-Bo Bonl'V, 2016. - 220 c. - Pexum moctyma: http:/library.volsu.ru/object/books/2016-
0121.pdf

10. HeyxunoB, U. C. Tlonydyenne HaHOCIOEB IIOJMMEPOB M HAHOKOMIIO3UTOB METOJIOM
nenTpudyrupoBanus [IneKTpoHHbIA pecypc]: yuebHoe - U3n-so Bonl'V, 2017. - 16 c. - Pesxum
noctyna: http:/library.volsu.ru/object/books/2018-0004.pdf

11.  Jimutpues, A. C. Beenenue B HaHOTeINIODH3UKY [DNEKTPOHHBIHA pecypc]: -
Jlabopatopus 3HAHUH, 2015. - 793 c - Pexum JIocTyma:
http://e.lanbook.com/books/element.php?pll_id=66201

12. Jlyuunun Bukrtop BuxropoBuu HaroTexmosorus: (u3MKa, MPOLECCHI, AUArHOCTHKA,
npuGops! [DNEKTpoHHBI pecype]: - Pu3MKO-MaTemaTHuecKas jureparypa, 2006. - 552 c. -
PexwumM poctyna: http://znanium.com/go.php?id=851810

13. JlpstuxoB, I1. H. DneKTpoHHBIE CBOWCTBa M HPHMEHEHHE HAaHOTPYOOK [DIEKTPOHHBIA
pecypel: - Jlaboparopuss 3HaHu#, 2015. - 491 c. - Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=66217




14. B. B. Crapoctun Marepraisl B METObI HAHOTEXHOJIOTHH [DNeKTpOHHbIH pecypce]: y4aebHoe,
2015. - 434 c. - Pexxum noctyma: http:/e.lanbook.com/books/element.php?pll_id=66203

15. Kysnenos, H. T. OcHOBbI HAHOTEXHOJIOTHH [DIEKTPOHHBIH pecypc]: yueOnoe -JlaGoparopus
suanui, 2017. - 397 c. - Pexum goctyna: https://e.lanbook.com/book/94129

16. UepemanoB Anatomuit KoHCTaHTMHOBAY MHKDOCXEMOTEXHHKA [DIEKTPOHHBIA pecypc]:
yuebnoe - HWHOPA-M,  2019. - 292 . - Pexmm  gocryma:
http://new.znanium.com/go.php?id=988205

17. Kum JIII. Teopust aBTOMATHYECKOro ympaBieHHs [DneKTpoHHBI pecypc]: - baxanasp.
Axanemuueckuit  kype, 2018. -276¢. - Pexxum moctyna: http://www.biblio-
online.ru/book/B7ADC8BE-61B0-40AF-BODC-6B70196EC27F

18. Temmmun B.B. - o1B. pea. CHCTEMbI aBTOMATHYECKOTO yIIpaBIeHHA [DIEKTPOHHEBIH pecype]: -
Vuusepcurtetsl Poccun, 2018. -91c. - Pexum poctyma: http://www.biblio-
online.ru/book/253B6B79-9C39-4058-958D-BA8ABSE82C26

19. MIummapés B.JO. OcHOBBI aBTOMATHYECKOTO YIIpaByieHHs [DNEKTPOHHBIA pecypc]: -
W3nauue WChp. ¥ Aom a2-¢ u3j - bakamaBp. Akanemuueckmi kype, 2018. - 350 c. - Pexum
noctyna: http://www.biblio-online.ru/book/90B35A8F-C39B-4041-9FAC-DDB1BAC28D6E 20.
[lIumos Oner BukropoBud TexHudeckwe CpEACTBA ABTOMATH3AlMM M YNPABJICHUSA
[QnexTponubi pecype]: yuebHoe - UHOPA-M, 2019. -396 c. - PexuMm goctyna:
http://new.znanium.com/go.php?id=1021825

21. 3amoponkosa, M. B. IlonyueHwe yriepomHbIX HAHOTPYO METOIOM KaTalHTHYECKOIO
UpoIM3a TaHoNa [DIeKTpOHHbIH pecype]: yuebHo-MeTomudeckoe - Man-so Boal'V, 2015. - 20
c. - Pexxnm moctyna: http://library.volsu.ru/object/books/2015-0259.pdf

22. ®omuues, B. T. Tloydenne AMCMIEPCHBIX CHCTEM Pa3IMYHBIMH METOaMH [DJICKTPOHHBIA
pecypc]: yuebHO-MeTommueckoe - [M3a-so Bonl'V], 2018. -28c. - Pexxum pocryma:
http:/library.volsu.ru/object/books/2019-0013.pdf

23. syxunoB, W. C. Tlomy4eHue HaHOCIIOCB IOJMMEPOB XU HAHOKOMIIO3UTOB METOIOM
neHTprdyrupoBanus [DIeKTPOHHELA pecypce]: ydaebnoe - M3a-o Boal'V, 2017. - 16 c. - Pexum
noctyma: http:/library.volsu.ru/object/books/2018-0004.pdf

24. ®enepanbHblii  o0pasoBaTenbHBI mopTal. bubmworeka. EmuHoe okHO JocTyma
koGpaszoBarenbHbIM pecypeam: http:/window.edu.ru/library

25. Hayunas anexTponHas 6ubamoreka: http://elibrary.ru

26. DnexkrtpoHHas Oubnmorexka  Bonarorpamckoro — rocyAapcTBEHHOTO — YHHBEPCHTETA
http://lib.volsu.ru

27. ®enepanpHbii nopran «Poccuiickoe obpazoBanue» http://www.edu.ru

28. DnexTpoHHas GuOMHOTeYHas cucTeMa yd4eOHOW M HaydHOH JuTeparyphl hitp://ibooks.ru/
29.D1eKTpoHHas OMONMOTeYHas cucTeMa yd4eOHOW ¥ HaydHOH JjHuTepaTypsl «JlaHb»
https://e.lanbook.com

30. DnextpoHHas OuGiMOTedHas cucTema y4eOHOM M HayuHo# JjMTepaTypbl hitps:/biblio-
online.ru/
31. DnexTpoHHas GuGIMOTeYHas cucTeMa y4eOHON M HaydHOM JTMTepaTyps! hitps://www.book.ru




