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IIe.m: H 33341 BCTYIIUTE/IBLHOI0O HCIIBITAHHHA

[TporpaMMbl BCTYNHUTENBHBIX MCIBITAHHH NP NpHEME Ha OOy4eHHEe M0 TMpOorpammam
MOATrOTOBKH HAYYHBIX M HAy4YHO-IIEJarorHYecKHX KaipoB B acmupaHType (OpMHpPYIOTCS Ha
OCHOBE (he/lepabHBIX IOCYAIApPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB BHICIIEr0 00pa3oBaHus
TI0 ITporpamMMaM CIIeNUaIUTeTa WM MarucTpaTyphl.

BujeT BCTYNHTENBHOTO 3K3aMeHa BKIIOYAET JABA BONPOCA, B3ATBHIX H3 pasHBIX pasZesioB
Hacrosied [IporpamMmel.

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

Ileas JK3aMeHa — OIPENCITHTh TOTOBHOCTh W BO3MOXHOCTB JIMI, [OCTYNAMOIIEro B
acCIMPaHTYPY, OCBOUTH BEIOPAHHYIO IIPOTPaMMYy.

OcHOBHBIE 32/]a9H IK3aMEHa:

* IpOBepKa YPOBHs 3HAHUH ITPETEH/ICHTA;

* ONpeJIeNIeHAe CKJIOHHOCTH K HayYHO-HCCIIC0BATEIbCKOH AeSTEIbHOCTH;

* BBISICHEHHE MOTHUBOB IIOCTYIUIEHHS B aCITUPAHTYPY;

* OTIpeziesieHHe YPOBHS HAyUHBIX HHTEPECOB;

* Ompe/ieieHHe YPOBHS HayYHO-TEXHHYECKON SPYAULUH [IPETECH/ICHTA.
OpHEeHTHPOBOYHAS IPOJIOJDKHTEIBHOCTD 3K3aMeHa — 45 MHUH.

B X0/1€ BCTYIUTENbHBIX UCTIBITAHUN TOCTYIAOIINH TO/DKCH OKa3aTh:

* 3HaHHE TEOPETHYECKHX OCHOB JUCIHMILTAH OakanaBpuara (CIenraruTeTa), MarucTpaTyphl 10
COOTBETCTBYIOIIECH HayYHON CIEIHATEHOCTH;

* BJIa/ICHHE ClIENMAIBHOM PO(eCcCHOHANTBHOM TEPMHHOIOTHEH 1 JIEKCHKOH,

* YMEHHE ONEPHPOBATH CCHUIKAMH Ha COOTBETCTBYIOIIHE IIONOKEHUA B yueOHOH W HaydHOM
TUTeparType;

* BJIAJIEHHE KyJILTYPOM MBILILICHHS, CIOCOOHOCTh B MUCBMEHHON M YCTHOM peYH IPaBUIBHO
0o(hopMIISTE €ro pe3yIbTaThl;

* yMEHHE TIOCTaBHTh IeNb M C(OpPMYIHpOBAaTH 3a/laud, CBA3aHHBIE C peanru3aluei
npodeccHoHaATBHBIX QYHKIHI.

Pe3ynbTaThl BCTYIHUTEIBHBIX HCIIBITAHUK OLIEHUBAIOTCA 110 MATHOANIBHOM IIKaJIC,

Ouenka ompejensercs Kak cpeaHuii 0aml, BBICTABICHHBIH 3K3aMEHATOPaMH BO BpeMs
9K3aMeHa.

Kpurepnu oneHKH pe3yI1sTaToB KOMIIIEKCHOTO DK3aMEHA B aCITUPAHTYPY

5 (Orau4no)

[TonHel 6Ge30mMOOYHBIA OTBET, B TOM YHCIE Ha JOMNOJHUTEIBHBIE BOINPOCH YJIEHOB
JK3aMEHAIMOHHOW Komuccud. [locTynarommuii JOJKEH NPaBUIIBHO OINpPeNeNaTh IOHATHS |
KaTeropuH, BbBIABIISITH OCHOBHBIC TCHAOCHIHK H IMPOTHBOPCYHA, CBOGOJIHO OPHCHTHPOBATHCA B
TEOPETHYECKOM H NPAKTHYECKOM MaTepuaile.

4 (Xopomo)

[IpaBuNbHBIE ¥ HOCTATOYHO IOJNHEIE, HE COACpMalue OIHUO0K U ynymenui oTBeTsl. OueHka
MOXET OBITh CHHXKCHAa B CjIy4dae 3aTpyJHCHHH CTYJAEHTa IIPH OTBETE Ha JOMOJIHHTE/IbHBIC
BOIIPOCHl WIEHOB SK3aMEHAI[MOHHOM KoMmHccHH. IIpw OTBETE JOMYIIECHBI OTACIBHBIC
HECYIIECTBEHHBIE OIIUOKH.

3 (YaoBNeTBOPHTEIBHO)

HenocTaTouHO MOJHBIN 06HEM OTBETOB, HATMYHE OMIHOOK U HEKOTOPHIX NPOOETOB B 3HAHUSX.

2 (HeynoB/1eTBOPHTEJILHO)

Henonueli 00beM OTBETOB, HaJW4We OIMIKOOK M IpOOENOB B 3HAHMAX HIIH OTCYTCTBHE
HEeoOXO0IMMBIX 3HaHU.

[Ipr BHICTABIICHWM WTOTOBOH OLEHKHA Ha BCTYNHTEJBHOM OK3aMEHE B AaCIMpPaHTYypy IO
ClIELHANBHON  IMCLMIUIMHE YYMTBIBAIOTCS DPE3yJbTaThl coOecemoBaHMs 10 TEMAaTHKE
npejcTaBieHHOro pedepara, KOTOpBIH  OTpaxaer COOCTBEHHBIE HAYYHBIE HMHTEPECHI
IIOCTYIIAIONIEro U TpeIoNaraeMoe HalpasieH1e HayYHBIX HCCIIe0BaHui B poriecce 00y YeHus
B acIUpaHType.



IIporpamma
I. OcHOBBI MaTepHAIOBEICHHSA

1. Kpucrammueckne pemeTKd. BekTop TpaHCIAIMH. DJEMEHTapHas f4eHKa. [TpumuTHBHAS
sueiika Burmepa-3eiitna. Pemerku Bpase. Cumronuu. 3akon Byisda-bBparra. OcHoBHBEIE
nu(paKIOHHBIE METOIBI PEHTTEHOCTPYKTYPHOTO aHaIM3a.

2. VCTpOHCTBO CKAHMPYMOLIETO 3IeKTPOHHOrO MHKpockoma. BosmoxHocTH CKaHUPYIOIIEH
NPOCBEUMBAIOIIEH JIEKTPOHHON MHUKPOCKOITHH.

3. Kiaccudukanus TBepabix Tei. Twmbl CBA3M. DHEprus cBA3H. MonexyIspHbIC KpHCTaUIBL.
Honnsle Kpuctayuisl. KoBaleHTHbIE KPHCTAILIBL.

4. Knaccudukanus ned)eKTOB KPHCTALIMYECKOTO CTPOCHMs. To4eqHBIC neeKTel: OCHOBHBIC
THIIBL, pABHOBECHAS KOHUEHTpawus. Kpaesbie Iucnokanuy. BUHTOBEIC IHCIOKALMH.

5. 3anoMHEHAE 30H 3MEKTPOHAMH., MeTabl, AHOIEKTPHKH, TOTYIPOBOHUKH. DdheKTHBHAS
Macca SJeKTpOHA. JHEpreTHUecKHe yPOBHM IIPAMECHBIX aTOMOB B KpucTaiie. JoHOpHBIC
IpUMeCH. AKIICTITOPHBIE TIPHMECH.

6. Vpasuenue lllpenunrepa mms TBepaoro tena. OXHOINEKTPOHHOE npubmmkerne. Meron
Xaprpu-®oka. Omnpegenurens Cisrepa. OJHO3ICKTPOHHOE ypaBHEHHE [IIpenunrepa ¢
MEPUOAMICCKAM IOTEHIHAIOM.

7. OcHOBHBIE KBAaHTOBBIE 3aKOHbI, YPOBHH OSHEPrHM MW TMEPEXOJbl MEXIy HHUMH.
Kom6unanuonHsi npuHuun Putna. J{uckpeTHbIE U HePePhIBHBIE CIIEKTPEL.

I1. HaHOTEeXHOJIOrHH H HAHOMATEPHAJIbI

1. Ctpykrypa u cBoiictBa (ymuiepeHoB: ®usmdeckue cBoicTBa. PeaxmmoHHas CIIocOOHOCTh
dynnepeno. XuMHYecKHe CBOMCTBA. buonornyeckas akTHBHOCTH IPOU3BOIAHBIX (ynnepena.
[lepCreKTHBB  HMCIOJIB30BaHMs IIPOM3BOMHEIX  (ymiepeHa. @yepHTEL Heyrnepoausie
HAHOCTPYKTYpEl: ocHoBHble Buasl HHT wu wux cBofictBa. Cummres HHT. VYrieponubre
HAHOCTPYKTYPBI: YTIEpPOAHBIE MOJIEKYJIBL. VrnepomHsle  KiacTepel.  YTIJIEPOJIHBIC
HaHOTPYOKH. DysuepuTsl. JICHTMIOPOBCKHE MOJICKYJISIPHBIC ITICHKH

2. ATOMHbIE KJIAacTephl: OIpeNeTIeHUe, BHIBI, CIOCOOBI MOydeHHs. VICTOYHMKH IIOTy9CHHs
K1acTepoB. Ban-Iep-BaanbcoBble KiacTepsl. MuKpockomuyeckas MOJCIb BHYTpPUKJIACTEpHOH
aTOMHON [MHAMAKH. TepMOIMHAMHYecKas Mojenb Kiacrepa. Pasmepubie  3(QexTsl
HAHOCTPYKTYp. OCOGEHHOCTM HAHOCTPYKTYPHOrO COCTOSHMs BemecTsa. Kiaccupukarms
HaHOPa3MEPHBIX 0OBEKTOB.

3. OnTHYecKHe CBOHMCTBA HAHOCTPYKTYP, HAHOYCTPONUCTB, HAHOCHCTEM. DJIEKTPOHHBIC CBOMCTBA
HaHOCTPYKTYP, HAHOYCTPOMCTB, HAHOCHCTEM.

4. PacyeTHble MeTOABI KBAaHTOBOM XMMuM: oOunas XapakTepuctuka. Teopus (yHKUMOHATA
mnotHoctd DFT. [Tonyamnupudeckue METOBI pacyeTa.

5. DKCTepHMEHTANBHEIE METObl (PU3HKOXMMHM B H3YUCHMH HAHOCTPYKTYp, HAHOYCTPOHCTS,
HaHOCHCTeM. Pasjnums CBOMCTB BEIIECTBA Ha IMOBepXHOCTH M B oOneme. IIpomeccel Ha
MOBEPXHOCTH ¥ MIPUTIOBEPXHOCTHBIX CIIOSX.

6. Kimaccuukarus KOHCOIHANPOBAHHBIX HAHOMATEPHAIIOB 110 METO/IaM M3rOTOBIICHUS U THIIAM
CTPYKTYpBL. MeTO/BI MOJIEKYIAPHO-Ty4eBON SMUTAKCHH M SNUTAKCHHM METAI0OPraHUICCKHX
coendHeHMH M3 Ta3oBoi (asel. MerToapl TOIYYEHHMs HAHOCTPYKTYp, OCHOBaHHBIE Ha
HCIIOTG30BAHMYE WMHTEHCHBHON IUTacTHueckod jedopmarmu u  amopdusanuu. MeTonst



ITOJTy4EHHs HAaHOIOPOIIKOB M ()OPMOBAHUS M3JCTHH U3 HUX. MOJCKyIApHO-TydeBast SIHTAKCHS.
CamoopraHu3anus Opyu SIUTAKCHAIEHOM pocTe. Kiaccudeckas Teopus 3apobIeo0pa3oBaHusl.
PocT TOHKHX MJICHOK: MEXaHU3MbI POCTA, 3apOIKICHHUE H POCT OCTPOBKOB.

7.OnemMeHTsl Ha OCHOBe (ymiepeHoB u rpadenoB. ['papuroBele HAHOTPYOKH H
X IPAMEHEHHE B HaHOMIEKTpoHHUKe. [lonmumepHblE HAHOTPAaH3UCTOPEL. MHKPOMEXaHHYCCKHE
TPaH3HUCTOPEI. DleMEHTBl  HAHOJJIEKTPOHHKH, MCHojb3yomue ahdekT anmmcTuieckoro
TPaHCIIOPTA JIEKTPOHOB.

8. HaHOONeKTpOHHBIE KIIOYH. ATOMHBIE IEPEKIFOYAlONIHe  YCTPOHCTBA.  DJIEMEHTHI
HAaHODJIEKTPOHMKA Ha OCHOBE OTHAECNBHBIX aToMOB M MojeKyn. CnuHTpoHMKa. ['HranTckoe
MarHuTOCOMPOTHBIEHHEe. MarHuTHas NaMsATh. DHEProHEe3aBUCHMas MaMAThHA CIIHH-3aBHCHMOM
TYHHEIMpPOBaHUH. KBaHTOBBIE KOMITBIOTEpHL. [IpHHIMIBI OpraHu3aluyu U QYHKIHOHHPOBAHHS.
KyOuTbl. D/1eMeHThI KBAHTOBBIX KOMIIBIOTEPOB.

9. IlepcrieKTHBEI pa3BUTHS CHCTEM KBAHTOBOM DJIEKTPOHUKH.

BOHpOCBI K 3K3aMEHY:

1. Kpucrammueckue pemerku. BexTop TpaHcmsuuu. DineMeHTapHas sueiika. IIpuMuTHBHAS
sueiika Burnepa-3edtua.

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

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

4. VcTpOWCTBO CKAHHPYIOIIErO SJIEKTPOHHOrO MHKPOCKONA. BO3MOKHOCTH CKaHHPYOLIEH
[IPOCBEYHBAIOIICH 2JICKTPOHHOH MHKPOCKOIIHH,

5. Knaccugukanus TBepbIX Ten. TUIbI CBSA3H. DHEPrus CBA3H

6. Monexynspuble kpuctayuibl. onHbIe kprucTaibl. KoBajleHTHBIC KPHCTAIIIBL,

7. Knaccudukanus neGeKkToB KPUCTAJUIMYECKOTO CTpoeHHs. TodueuHble AEQEKTHI:
OCHOBHBIE THIIBI, pABHOBECHAsA KOHIIEHTpaLHs. THUIIBI JUCIOKALHUH.

8. 3amosHeHHe 30H AJIEKTPOHAMHU. MeTallsl, IU3IEKTPUKH, [T0JIyIPOBOIHUKH.

9. DddexTuBHas Macca IEKTPOHA. DHEPreTUYECKHE YPOBHHM IIPUMECHBIX aTOMOB B
Kpuctasuie. JloHopHBIE TpEMecH. AKIENTOPHBIE IIPUMECH.

10. Vpasuenue lllpeaunrepa s TBepaoro tena. OJHOAIEKTPOHHOE MPUOIHKEHHE.

11. Meton Xaprpu-®oka. Omnpenenurens Ciarepa. OIHORIEKTPOHHOE YpaBHEHHE
[IIpeauHrepa ¢ NEPHOANIECKUM IIOTECHI[HATIOM.

12. OcHOBHBIE KBAaHTOBBIE 3aKOHBL. YPOBHH OJHEPrHM M TEPEXOJbl MEXKAY HHMH.
KombunamuonHbit npuHIun Putia. JluckpeTHele H HENIPEPBIBHBIE CIIEKTPHI.

13. Crpykrypa u cBoiictBa (ymiepeHoB: Pusnyeckue cBoHcTBa. PeaknmonHas crocoOHOCTH
bynnepeHoB. XUMHYECKHE CBOHCTBA.

14. Buosorudeckas aKTHBHOCTb IPOW3BOAHBIX (ymnepeHa. [lepcnexkTHBBl HCIIOJIB30BaHMS
mpou3BoHbIX (ymnepeHa. ®Pymiaeputel. Heyriepoansle HaHOCTPYKTYPHI: OCHOBHBIC BHIBI
HHT unx cBoiictBa. Cunrez HHT.

15. YrnepoaHsle HAHOCTPYKTYPhI: YTJIEPOJIHEIE MOJICKYIbL. YrnepoaHsle  KIacTepsl
VYraeponubie HaHOTpYOKH. DyiiepuThl. JIeHTMIOPOBCKHE MOJIEKYIIIPHBIE IJICHKH

16. ATOoMHBIE KJIaCTepHI: ONpeieNeHne, BHIbI, CIOCOOBI MmoiaydeHHs. VICTOYHUKY MOTydeHus
K1acTepoB. BaH-fiep-BaanbCcoBbIE KIaCTEPHI.

17. MukpocKonu4eckast MOJENb BHYTPHUKJIACTEPHOM aTOMHOM JIAHAMUKH.
TepMmouHaMuYecKas MOeNb Kiactepa. PasmepHsle 53 (DeKTsl HAHOCTPYKTYP.
18. Ocobennoctu HaHOCTPYKTYPHOI'O COCTOSIHUS BEIIECTBA. Knaccuduxamnus

HaHOpa3MEPHBIX OOBEKTOB.



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

20. PacuerHble MeTOABI KBAaHTOBOM XMMHH: oOIas XapakTepHCTHKa. Teopus (yHKIHOHaIA
nnotHoctd DFT.IlonysMnupruyeckre METOIBI pacyeTa.

21. DKCIepHMEHTATBHBIC METOABIPH3NKOXHMUM BU3Y4EHHHHAHOCTPYKTYP, HAHOYCTPOHCTB,
HAHOCHUCTEM.

22. Knaccudukaiys KOHCOJHAMPOBAHHBIX HAHOMATECPUAIOB IO METOJaM H3rOTOBJICHHA H

THIIAM CTPYKTYPBHI.
23. MeToabl MOJIEKY/ISAPHO-TYy4YeBOH SIHUTAKCHH M IIHTAKCHH METaIOOPraHHMYeCKHX

coeqMHEHUH M3 ra3oBoil (asel. MeToasl MONTydyeHHs HAHOCTPYKTYpP, OCHOBaHHBIE Ha
MCIIOTF30BaHMH HHTEHCHBHOM ITacTiHyeckoii nedopmanyy 1 amopdusarmm.

24. MeToasl MOMy4eHHs HAHONOPOMKOB ¥ (opMmopamus usjenud u3 Hux. MonexymspHo-
nydesas smuTakcus. CamoopraHu3allis NpH SMUTaKCHAILHOM pocrte. Kiaccudeckas TEOpHS
3apojbleo0pa3oBanusi. POCT TOHKHX IUIEHOK: MEXaHHW3MBl pOCTa, 3apOXKACHHE H pOCT
OCTPOBKOB.

25. DneMeHTHI Ha OCHOBE (yIIepeHoB 1 rpadeHOB (IEPEUHCIUT U OIHUCATD)

26. DIeMeHTHl HaHOZJEKTPOHUKH, UCHOJb3yomue dpdexT OamMcTHYecKoro TpaHcrnopra
571eKTpoHOB. HaHo3/IeKTPOHHbIE KITFOUH. ATOMHEIE IEPEKIIOYAIOIIHe YCTPOUCTBA

27. DneMeHTHl HAHOYIEKTPOHUKM HA OCHOBE OTJEIBHBIX aTOMOB M MOJIEKyn 28.
Crnuatponuka. [ MraHTCKOe MarHUTOCONPOTHBJICHHE. MarHuTHasI TaMATh.

DHeproHe3aBUCcHMas aMsTh Ha CIIMH-3aBUCHMOM TYHHEJIMPOBAHUH.

29. KBaHTOBBIE KOMIBIOTEpHI. [IpUHIMIBI opraHu3andd U (yHKIHOHHMpOBaHUsS. KyOWTEI
DIIeMEHTBI KBAHTOBBIX KOMIIBIOTEPOB

30. ITepcreKTHBBI Pa3BUTHS CUCTEM KBAHTOBOMW 3JIEKTPOHUKH

JluTepatypa

1. TIusoBapos Cepreii CepreeBuy Ou3ndeckue OCHOBBI TEOPHH ONTHYECKOH M PEHTICHOBCKON
CIIEKTPOCKONIMK [DIIeKTpOoHHBINA pecypc]: ydeOnoe - M3marensctBo Camkt-IlerepOyprekoro
rOCyJapCTBEHHOTO yuuBepcutera, 2016. - 64 c. - Pexum pgocryna:
http://new.znanium.com/go.php?id=941494

2. Masanosa Bukropus Jleornmorua HanoxacTepsl: peHTreHOCIIEKTPAIbHEBIE HCCIIEIOBAHUSL U
KOMITLIOTEPHOE MOJEIHPOBaHIe [DIIEKTPOHHBIN pecypce]: - (DusuKo-MaTeMaTH4ecKas
nutepatypa, 2012. - 184 c. - Pexxum poctymna: http://znanium.com/go.php?id=852377

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

4, Kucnosa, T. B. JlabopaTopHBIif IPaKTUKYM 110 JHCHUILIMHAM «DJIEKTPOHHASA U CKaHUPYIOLIas
30H10Basi MUKPOCKOTIHs, «CrielaIbHbli TPaKTHKYM» [DIeKTpOHHBIH pecypc]: yuebHo-

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

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

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

7. 10.A. Ctpexanos, H. A. TensixoBa ®usnka TBepHOro Teja [DneKTporHbIH pecype]: yaedHoe -




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

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

9. Enndanon I'. Y. ®usuka TBepiioro teia [DnekTponnsi pecype]: - Usnanue 4-e U3, crep. -
Jlaun, 2011. - 288 «c. - Pexum JIOCTYTIA:
https://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2023

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

11. JiByxuos, M. C. EcrecTBeHHOHAydHBIE METOIBI CYHEOHO-OKCIEPTHBIX HCCICIOBAHHH.
OCHOBBI ATOMHO-3MHCCHOHHOTO CIIEKTPANBFHOTO aHamm3a [DIeKTpoHHBIH pecypc]: yuebHoe -
U3n-so Boal'V, 2020. - Pexxum moctymna: http://library.volsu.ru/object/books/In00147.pdf

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

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

14. Kobenes O.A. u jp. MarepuanoBenenre. TeXHONOrusi KOMIO3HIMOHHBIX MaTepHalIOB
[DnexTponnsiit pecypc]: yuebnoe - KanoPyc, 2019. -270c. - Pexum pocryma:
http://www.book.ru/book/931155

15. Anackun Amnaronuii MaTBeeBuu MarepHalioBe/ICHHE M TEXHOJIOTHA MaTepUalioB
[AnexTpounsli pecype]: yuebnoe - Mznanue 2 - ®OPYM, 2016. - 336 c. - Pexxum nocryna:
http://znanium.com/go.php?id=552264

16. B. B. Crapoctun Marepraisl B METOJbI HAHOTEXHOIOTHH [D11eKTpOHHEIH pecypc]: yueOHoe,
2015. - 434 ¢. - Pexum jpocryna: http://e.lanbook.com/books/element.php?pll_id=66203

17. KynpusroB M.®. Crpykrypa GuonomnmepoB [DnekrpoHHbIi pecype]: yuebuoe - M3n-o
[OxHoro dbemep. yn-ta, 2008. - 224 . -  Pexmm  pocryna:
http://znanium.com/go.php?id=556870

18. Boposumn, C. B. HanoTyOynspHBIE CTPYKTYpHl M aTOMHBIE KJIacTephl [DIEKTPOHHBIX
pecypc]: yue6Hoe - M3n-Bo Bonl'VY, 2017. -110c. - Pexum poctyna:
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