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Iless 1 33/129H BCTYIHTEILHOTO HCIIBITAHHS

[IporpaMMbl BCTYNHTENBHBIX HCIBITAHHM IpH INpHeMe Ha OOydyeHHe IO MporpamMmaM
TTOJIFOTOBKM HAYYHBIX M HAYYHO-IIEJIAarOTMYECKUX KagpoB B acHHMpaHType (OpMHPYIOTCS Ha
ocHOBe (heflepaTbHBIX FOCYIapCTBEHHBIX 00pa30BaTENbHEIX CTAHAAPTOB BHICIIEr0 00pa3oBaHHs
110 IIpOrpaMMaM CHEelHATHTETa UM MarkuCTPaTyphL.

BuIeT BCTYNHTENBHOrO 3K3aMCHa BKJIFOYACT ABAa BONPOCA, B3ATBIX M3 Pa3HBIX pas3/JesioB
Hacrtose [Iporpammel.

BeTymuTenbHEIE HCIBITAHKUS B ACIHPAHTYPY NMPOBOAATCS B HOpME YCTHOrO KOMILIEKCHOTO
JK3aMEHa.

Ileqnr JK3aMeHa — ONPENENUTh TOTOBHOCTH M BO3MOXKHOCTH JIMIA, IIOCTYNAOMIETO B
aCIIHPAHTYPY, OCBOUTH BHIOPAHHYIO IIPOrpaMMy.

OcHOBHBIE 3aJa4H JK3aMEHA:

* IpOBEpKa yPOBHS 3HAHUM IIPETEH/ICHTA;

* OIIpe/iesieHHe CKIIOHHOCTH K Hay9HO-HMCCIIEI0BATENIbCKOM eATeTbHOCTH;

* BLISICHEHME MOTHBOB ITOCTYIUIEHHS B aCIUPAHTYPY;

* OIpEICICHIE YPOBHA HAyYHBIX HHTEPECOB;

* ONpEIEIICHUE YPOBHA HayYHO-TEXHMYIECKOM SPYMLIMH IIPETCHACHTA.

OpHEHTHPOBOYHAS IPOJOIKUTETBHOCT 9K3aMeHa — 45 MHUH.

B xo/1€ BCTYIHUTEIBHBIX HCIIBITAHUHN MTOCTYIAOIIHI JI0JDKEH [TOKa3aTh!

* 3HAHHE TEOPETHYECKHX OCHOB IMCIMIUIMH OakanaBpuara (CIEHHMAIMTETa), MArHCTPATyPEI
10 COOTBETCTBYIOIIEH Hay9HOH CIIENUaIbHOCTH;

* BIIAJCHUE CIEIMATBHON IPo(ecCHOHATBHON TEPMUHOIOTHEH U JIEKCHKOH;

* yMEHHE OIEepHpPOBATH CCHUIKAMH Ha COOTBETCTBYIOIIME MOJIOKEHHSA B y4eOHON M HAy4IHOU
JATEPAType;

* BIIaJieHHE KYJIbTYpOil MBIIUIEHHS, CIIOCOOHOCTh B IIMCEMEHHON U YCTHOW pedH NpPaBUIIBHO
0 opMIISITE €ro pe3yJIbTaThI;

* yMEHHME [OCTaBHTh LeJIb ¥ COPMYIHPOBaTh 3a/layH, CBA3AHHBIC C peau3aei
npodeccHoHaTbHBIX QYHKIHMH.

Pe3ynbTarhl BCTYIATEIBHBIX HCIBITAHNH OIEHHBAIOTCA 110 NATHOALIBHOM IIKase.

Ouenka onpenensercs Kak cpelHHH Oal, BBICTABICHHBIH OSK3aMEHATOpaMH BO BpeMS
9K3aMeHa.

Kpurepun olleHKH pe3yJIbTaTOB KOMIUIEKCHOTO 3K3aMeHa B aCIIHPaHTY Py

5 (OranuHo)

[Tonubli Ge30mMO0YHBIA OTBET, B TOM YHCJIE Ha JOMOJHHUTC/IBHBIC BOIIPOCHI WICHOB
9K3aMEeHAMOHHON Komuccud. [locTymaromuii JO/KeH IPaBHIBHO OIPENeNATh IMOHATHA H
KAaTeTOPHH, BBIABIATH OCHOBHBIE TEHACHIMHM M IPOTHBOPEYHs, CBOOOAHO OPHEHTHPOBATBCA B
TEOPETHYECKOM U IMPAKTUYECKOM MaTepHale.

4 (Xopomo)

IIpaBH/IBbHBIE U JOCTATOYHO TOJIHBIE, HE COJepXKallie OmHUOoK U ymymenni oTBeThl. OneHka
MOJKET OBITh CHIDKEHA B Cjlydae 3aTpyJHEHHMH CTy/JeHTa NpH OTBETe Ha ONOJHUTE/IbHbIE
BONPOCHI WIEHOB OK3aMEHAIMOHHOW Komuccud. llpu OTBETe JONYIIEHBI OTHC/IBHBIE
HECYII[ECTBEHHBIE OIHOKH.

3 (Y10BJ1€TBOPHTEIBHO)



HemocTaToyHo MONHEIH 00BEM OTBETOB, HAIHYME OMMOOK M HEKOTOPBIX IIPOOEJIOB B
3HAHUSX.

2 (Hey0B/IeTBOPHTEIBHO)

Hemonuplii 00BeM OTBETOB, HAIWYHE OIMMMOOK ¥ TNPOOENOB B 3HAHUAX HIM OTCYTCTBHE
HE00XO0/IMMBIX 3HAHUH,

IIpu BBHICTABJICHHH WTOTOBOM OLEGHKM HAa BCTYIUTEIBHOM OK3aMEHE B aCIUPAHTypy IO
CHENUATBHON  JMCIMIUIAHE YYWTBIBAIOTCS — Pe3yibTaThl  coOeceloBaHHSA IO  TEMATHKE
IIpeNCTaBIeHHOr0 pedepara, KOTOpbIH  OTpakaeT COOCTBEHHBIC HAy4YHBIC HHTEPECHI
IIOCTYIAIONIEro U Mpe/IoNaraeMoe HallpaBieHHe Hay9HBIX MCCIIEIOBAHMH B IIpoLecce 00y eH
B aCIIUPAHTYPE.



IIporpamma

I. TeopeTnueckue 0OCHOBBLI TEXHHKH CBSI3H

1. Madopmarius, cOOOIIEHUS] U CHTHAIBI KaK CIydaiHble IPOIECCHI; CHCTEMBI, KaHAJBI U CETH
csa3u. OcHoBHbIe XapakrepucTuku CTK.

2. Knaccubukanus nomex 1 HCKaKeHHH B kanale. HeoOX0QuMOCTE ¥ CyLIHOCTE KOMPOBAHUS U
monyssinuu B CTK Ha nepeaaromief cTopoHe, IeMOIY/IAIME B IEKOTHPOBAHUSA — HA TIPHEMHOM.
3. JluHeiiHble 1 HETMHEHHEBIE MOJIE/H KAHAJIOB CBA3H (HENPEPBIBHBIX U TUCKPETHBIX).

4. OcHoBBI Teopun uHbOpMaIHH. [ToTeHIMaTbHbIE BO3MOKHOCTH HENPEPBIBHBIX KaHAIOB CBA3M
(KOmMUYecTBO mepexaBaeMoi HHGOpPMAIHMHK, pacyeT MPOIMYCKHOM CrocobHOCTH, Teopema
KOJUPOBaHHUs).

5. OO6mme NPUHIMIBI TOCTPOCHUS CEeTeH TEICKOMMYHHMKAIMA: CeTh pPacmpe/eICHHus
HHGOPMAIlM M €€ OJIEMEHTBI, METOABl KOMMYTallu¥d B CeTsX. OTaJlOHHAasd MOJENb
B3aUMOJIEHCTBUS OTKPBITBIX CHCTEM, IIOHATHE O IIPOTOKOJIAX.

6. CBsI3b MEX/Iy aHAIOTOBBIME M JIUCKPETHBIMH (L poBbIME) curHanamu. IIpsamoe u obparHoe
z-nipeobpasoBanus. JluckpeTHoe nmpeobpaszosanue Dypbe.

7. OCHOBHBIE XapaKTEPUCTHKU BOJIOKOHHO-onTHueckuX cucteM nepenadn (BOCII). Ilapamerpsr
BOJIOKOHHBIX CBETOBO/IOB.

8. Pammocuctems! mepenaun (PCIT) (cmyTHHKOBEIE, paguopeneiinbie; MoOuibHbIE). [lapaMeTpsl
AHAJIOTOBBIX U MU(POBBIX CHCTEM.

II. DaekTpoHHAasih KOMIOHeHTHas 0a3a MHKpO- H HAHOJIEKTPOHHKH, KBAHTOBBIX
YCTPOMCTB.

1. MHKpOSIEKTPOHHKA ¥ HAHODIEKTPOHMKA, CPABHUTE/IbHBIA aHAIH3 TEPMUHOJIOTHH.
Knaccuukamus 31eMEHTOB i IPHOOPOB HAHOAIEKTPOHUKH. Baxueiimne 3 QekTsI # Mponeccsl,
NpOSIBISIONHECS B OJEMEHTAX HAHOINCKTPOHMKH. Pasmepubie sddextsl.  OddexTsl
MaciotabupoBanus. (Du3MYeCKWe OrPAaHHYCHHs HAHOJIEKTPOHWKH. DyHIaMeHTalbHBIE
OTrpaHMYeHHs HAa MEHHATIOPH3AIHIO SJIEMEHTOB MUKPO3JIEKTPOHHKH M HAHO3ICKTPOHUKH.

2. Kpucranmmgeckue pemerkd. BeKTop TpaHcismum. DjieMeHTapHas sueika. [IpumuTHBHASA
sueiika Burnepa-3eiitiia. Pemertku bBpase. Cunronnu. 3akon Bynbda-Bporra. OcHOBHEIE
A PaKIMOHHBIE METOJbI PEHTTEHOCTPYKTYPHOTO aHaIN3a.

3. YCTpOMCTBO CKAHMPYIOMIETO JIEKTPOHHOTO MHKpOCKOMa. BO3MOXHOCTH CKaHUpYIOMIeH
IIPOCBEYMBAKOIIEH JIEKTPOHHOH MUKPOCKOTIHH.

4. Knaccubukamus TBEpAbIX Tell. THIBI CBS3U. DHeprus CBA3H. MoJEKy/spHbIC KPHCTAJLIbL
Wonnsle kpuctamibl. KoBaleHTHBIE KPUCTAUIEL

5. Knaccuduxanus 1eheKToB KPHCTALIMIECKOTO CTpoeHHs. ToduedHble Ae(EKTHI: OCHOBHbIC
THITB], paBHOBECHAs KOHIEeHTpauus. Kpaesrie quciokaruy. BUHTOBBIC THCIOKALMH.

6. 3aroJHEHHE 30H MEKTPOHAMH. MeTabl, JUIJIEKTPHKH, TOMyNpoBOAHUKH, D(PekTiBHAs
Macca IeKTpOHa. DHEPreTHYECKHe YPOBHH INIPHMECHBIX aTOMOB B KpucTamie. JIOHOpHbBIE
pUMecH. AKIIEITOPHBIE IPUMECH.

7. Ypasuenne Illpemuurepa mis tBepgoro Ttena. OmHodsexTpoHHOe mpubMMKeHHe. Mertonx
Xaprpu-®oka. Ompezmenurens Ciorepa. OIHOIICKTPOHHOE ypaBHEHHE IlIpenunrepa c
MEPUOMIECKUM IOTEHIMAIOM.

8. OcHOBHBIE KBaHTOBbIE 3aKOHBL. YPOBHH DSHEPIHM W MEPeXOJbl MEKAYy HHMH.
Kom6uHammorHb npuHuun Putna. JIHCKpEeTHbIE W HEPEPHIBHBIE CIIEKTPBL.



9. Crpykrypa u cBoiictBa ¢yuiepeHoB: Pusnueckue cBoiicTBa. PeaxiponHas crocoOHOCTH
(ymnepenos. Xumudeckne cBOMCTBA. Buonoruueckas akTHBHOCTH NMPOU3BOIHBIX (ysuiepeHa.
[lepcrieKTHBBl  MCIOJB30BaHAS IPOU3BOAHBIX (ymiepena. ®ymieputs.. Heyrinepoansie
HanocTpyKkTypsl: ocHoBHbIe BHabl HHT 1 ux coiictea. Cunres HHT. Yrinepoassie HAHOCTPYKTYpBI:
VriiepofHsle MOJIEKYJIBL YTJIEpOJHbIE KIAcTephl. YIJIEPOJHBIE HAHOTPYOKH. DyJICPHTHL
JIeHrMIOPOBCKHE MOJIEKYIAPHBIC [IJICHKH

10. ATOMHBIE KIacTepsl: OIpejeeHne, BUIBI, CocoObl ImomydeHus. VICTOYHMKH IMOTy4EeHHS
KJIacTepoB. BaH-Jep-BaalbcoBble KIacTepbl. MHKPOCKOIHMYECKas MOJIE/b BHYTPHUKIACTCPHOHU
aToMHON juHamMuKH. TepMomuHAMHYecKas MOJENb KmacTepa. PasmepHbie  d(Q(eKTsl
HAHOCTPYKTYp. OCOGEHHOCTH HAHOCTPYKTYPHOTO COCTOSHHS BemecTBa. Kiaccupukauus
HAHOPa3MePHBIX 0OBEKTOB.

11. OnTryeckre cBOHCTBA HAHOCTPYKTYP, HAHOYCTPOHCTB, HAHOCHCTEM. DJIEKTPOHHBIE CBOMCTBA
HaHOCTPYKTYP, HAHOYCTPOHCTB, HAHOCHCTEM.

12. PacueTHble METOIBI KBAHTOBOH XMMHMM: 0OIIas XapakTepHCcTHKa. Teopus (yHKIHOHANA
wiotHocte DFT. [Tomyamnuprueckie METOIBI pacyeTa.

13. DKCIepUMEHTATBHEIE METOABI (PU3UKOXHMHH B H3YYEHMH HAHOCTPYKTYD, HAHOYCTPOKCTB,
HaHOCHCTeM. Pasmudmst CBOMCTB BEINECTBA Ha IOBEPXHOCTH M B oOneme. IIpomeccel Ha
MOBEPXHOCTH M IPUTIOBEPXHOCTHBIX CIIOSX.

14. Knaccudukaiys KOHCOJNMIHPOBAHHBIX HAHOMATEPHAIOB IO METOJAaM M3rOTOBJIECHHS |
THIIaM  CTPYKTYPBL. ~ MeTOIBl ~ MOJIEKYISPHO-Ty4eBOW  ONMUTAKCHH W SIUTaKCHH
METaJUIOOPTraHWYEeCKHX COEJMHEHHI M3 rasoBod (asbl. MeToibl MOyYeHHS HAHOCTPYKTYP,
OCHOBaHHBIE HAa WMCIIOJIG30BAHHH MHTEHCHUBHON IUIACTHYECKON AedopMamud ¥ aMopdusaiuu.
MeTozBl NOJTyYeHHs HAHOMOPOIIKOB ¥ (HOPMOBAHMS M3JIEUH U3 HUX. MOJCKYIAPHO-Ty4eBas
smurakcus. CaMoopraHM3anMs TpH  SIHTakcHatpHOM pocte. Kiaccuueckas —Teopus
3apozpnmneobpasoBanus. POCT TOHKMX IUIEHOK: MEXaHHM3Mbl pPOCTa, 3apOXKISHHE H pOCT
OCTPOBKOB.

15.9nementsl Ha OcHOBe (ymiepeHoB u rpadeHoB. I'paduToBble HAHOTPYOKH |
UX TPUMEHEHHWE B HAHOJJIEKTPOHHKe. IloNMMepHBIe HAHOTPAH3UCTOPBL. MHKpOMEXaHHYEeCKHE
TPaH3MCTOPBL. DJIEMEHTHl HAHODICKTPOHHMKH, HCHOIb3yromue 3hdekT OauIMCTHIECKOro
TPaHCIIOPTa JIEKTPOHOB.

16. HaHO>/1eKTpOHHBIE KMOUM. ATOMHBIE IEPEKIIOYAloIHe yCTpoHCTBA. DJIEMEHTHI
HAHOYJIEKTPOHUKH Ha OCHOBE OTJAEIBHBIX aroMoB H Mojekysl. CnunTponuka. ['mraHtckoe
MarHMTOCONpPOTHBIEHHE. MarHuTHas naMsiTh. DHEProHE3aBUCHMAsl TaMAThHA CIIHH-3aBHCHMOM
TyHHenupoBaHuH. KBaHTOBBIE KOMIBIOTEPHI. [IPHHIMMIIBI OpraHu3alii U QYHKIMOHHPOBAHHUS.
KyOuThl. DIeMEHTHI KBAHTOBBIX KOMITBIOTEPOB.

17. TTepCrieKTUBBI PAa3BUTHS CHCTEM KBAHTOBOM SJICKTPOHHUKH.
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Bomnpocel K IK3aMeny:
Wubopmarys, COOOIEHUs ¥ CHTHAIBI Kak CIIy4aiHbIE MPOLECChl; CHCTEMBI, KaHAJIbI U
cetr cBsa3u. OcHoBHbIe XapakTepucTHKH CTK
Knaccuukanus moMex u nckaxeHud B kanane. HeobxonuMocTh 1 CyIIHOCTD
konuposanus 1 Moxyysinuy B CTK Ha nepejaromme CTopoHe, IeMOAYJISILUH |
NEKOMPOBAHUA — Ha IPHEMHOH.
Jluneiinble ¥ HeIMHEHHbIE MOJIETH KaHAIOB CBA3H (HEPEPBIBHBIX U JUCKPETHBIX).
OcHossl Teopun nHopManuu. [loTeHIMaTbHBIE BO3MOXHOCTH HETIPEPBIBHBIX KaHAJIOB
CBSI3H
O61IMe IPHHIIUITEI TIOCTPOCHHS CETeH TEeIEKOMMYHHKAIIHi: CeTh paclpeIe/IeHus
uH(OpPMAIIHH U e JIEMEHTBI, METO/Ibl KOMMYTAIlH B CETAX
DTaN0HHAS MOJEIb B3aUMOJACHCTBUS OTKPBITBIX CHCTEM, TIOHATHE O IPOTOKoIaX. CBs3b
Me3K/ly aHAJIOTOBBIMH U JUCKPETHBIMH (IHU(POBBIMH) CUTHAJIAMH.
Ipsimoe u o6paTHOe z-npeobpazoBanus. JluckpeTHoe npeobpasosanne Oypbe.
. OCHOBHBIE XapaKTEPHCTHKU BOJIOKOHHO-onThdeckux cucreM nepenauun (BOCID).
[TapameTpsl BOJIOKOHHBIX CBETOBOJIOB.
Panmocucremsl niepenauu (PCIT) (criyTHUKOBBIE; panuopeiedHble; MOOHIIBHBIE).
[TapaMeTpbl aHATOTOBBIX M IIU(PPOBLIX CUCTEM.
MHUKpO3JIEKTPOHHKA W HAHOIEKTPOHHKA, CPABHUTE/IbHBIA aHATN3 TEPMUHOIOTHH.
Knaccuukais 31eMeHTOB U IPUOOPOB HAHOIIEKTPOHUKH
Baskneiimue 3¢ deKThl U IPOIEeCChl, POSBIIAIOMIUECS B SJIEMEHTAaX HAHODIEKTPOHHUKH.
Pa3mepHbie 3¢ dekTsl. DhdexTs MaclITabNPOBAHHU.
dusuyeckie OrpaHWYCHHS HAHOAIEKTPOHMKH. DyHIaMEHTAbHbIE OTPaHU4YEHUS Ha
MHHHATIOPH3ALIKIO 3JIEMEHTOB MUKPOAJIEKTPOHHKY W HAHOIJICKTPOHUKH.
Kpucranmyeckue pemeTks. Bextop TpaHcaammy. DeMenTapHas sueiika. [[puMuTHBHAS
siueiika Burnepa-3eitia.
Pemetku bpase. Cunronuu. 3akoH Bynsda-bporra.
OcHOBHBIE JU(PAKIHOHHBIE METO/ABl PEHTTEHOCTPYKTYPHOIO aHajim3a. YCTPOHCTBO
CKaHHPYIOLIETO  JJIEKTPOHHOTO  MHKpOCKOma.  B0O3MOXHOCTH  CKaHHpYIOIIeH
[IPOCBEUYMBAIOIIECH JJIEKTPOHHON MHKPOCKOIIHH.
Knaccuukanus TBepAbIX Tel. THIIBI CBA3H. DHEPrHs CBA3H
MorsexyspHble Kpuctauibl. oHHBIE KpHCTalLIbl. KoBaleHTHBIE KPHCTAIIIBL
Knaccuduxanus medeKToB KpUCTAIHYECKOro crpoeHms. Todeunble — neeKTsI:
OCHOBHBIE THIIbl, paBHOBeCHas KoOHIeHTpauus. Kpaepple amcrnoxanu. BHHTOBBIC
TMCTIOKAIIUH.
3anoyiHeHHe 30H JJIEKTPOHAMH. MeTallbl, NU3JIEKTPHUKH, IOIYNPOBOJIHHUKH.
DdbexTrBHAs Macca SIEKTPOHA. JHEPreTHYECKHe YPOBHA MPHMECHBIX aTOMOB B
Kpuctasie. JJOHOpHBIe MPUMECH. AKIIENITOPHBIC IIPHMECH.
Vpasnenue IlIpenunrepa mis TBepaoro Tena. OIHO3IEKTPOHHOE MprOIIKeHue. Merox
Xaptpu-®oka. Onpenenutens Ciotepa. OnHod1eKTpoHHOE ypaBHeHue Lllpenunrepa ¢
MEPUOMYECKUM MTOTEHIHAIOM.
OCHOBHBIE KBaHTOBHIE 3aKOHBL. YPOBHH 3HEPrMH M TIEPEXOIbl MEXIy HHUMH.
KomOunamonsei npuanun Putna. JIucKpeTHbIE U HENTPEPhIBHbIC CIIEKTPBHI.
CrpyKTypa H cBoiicTBa (yuiepeHoB: Pusnyeckue cBOACTBA. PeaknoHHas C1oco0HOCTh
bynnepenoB. XMMHUYECKHE CBOMCTBA.



23. ATOMHBIE KJIaCTephl: OMPEIEICHUE, BUIbI, CIOCOOBI MOMyYeHHs, MICTOUHUKH NOTyYeHHS
KJIACTEPOB.

24. OnTu4ecKkde CBOMCTBA  HAHOCTPYKTYp, HAHOYCTPOMCTB, HAHOCHCTEM. DJIEKTPOHHBIE
CBOMCTBa HAaHOCTPYKTYP, HAHOYCTPONCTB, HAHOCHCTEM.

25. PacueTHble METO/IbI KBAHTOBOM XMMHH: 00IIas XapakTepucTuka. Teopus (QyHKIHOHAIA
mwiotHocTd DFT. [TonysMnupuyeckue METOIBI pacyera.

26. DKCIepUMEHTAbHbIE METOIbI (PU3HKOXHMHH B H3Y4EHHH HAHOCTPYKTYP, HAHOYCTPOKCTB,
HAHOCUCTEM.

27. Knaccudukaiys KOHCOMUIMPOBAHHBIX HAHOMATEPHAJIOB 110 METO/[aM U3TOTOBJICHUS H

THIIaM CTPYKTYPBHI.
28. DiIeMEHTHI Ha OCHOBE ()YIUIEPEeHOB U rpadeHOB (IIePEIHCIUTh B ONKCATH)

29. DeMEeHThI HaHO3JIEKTPOHHKH Ha OCHOBE OTACJIBHBIX aTOMOB H MOJICKYII.
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Kopsuko B.II., Ilepenenkun JI.A. KopmopaTWBHBIE CETH: TEXHOJIOIUH, IIPOTOKOJIEL
anroput™bl. — M.: opsgast muaus — Tenexom, 2011. — 216¢.: u.

MoieTMpoBaHHe U CHHTE3 ONTHMANBHOM CTpyKTypsl cetu Ethernet. — M.: I'opsiyast muHuS
— Tenexom, 2011. — 112c.: un

CeTH CBS3M M CHCTEMBI KOMMYyTaluu: yueO. nocobue/B.M. Bunokypos; @enep. areHTCTBO
o o6pasopanuio, Tomck. 'oc. VH-T crcTeM ymp. ¥ pamuosieKTpoHukH. Tomck: Tomck.
roc. YH-T CHCTEM YIIp. U paauoaieKTporukH, 2012, 304c.

Yekmapes [0.B. BblumciuTenbHble CHCTEMbI, ceTH M TenekommyHukamud., — M. JIMK
IIpecc, 2009, 184c.

Bymeusa H.B., Tpubymckmit JI.C., Illyanos B.II. Onrumusamms cered c
MHOTOIIPOTOKOJTBHOM KoMMyTanuel o metkaM. M.: lopsiuas munus Tenexom, 2010, 144c.:
1708

MemuxoB C.B. Ananorosoe u mudposoe panuoBerianue: YuebHoe mocobue. M3manue
BTOpoe, wucmpaBieHHoe. — Tomck: Tomck. roc. VYH-T CHCTeM YUDaBICHHA H
pannoasexkTpornky, 2012, 233c.

Puxtep C.I'. KomupoBanue u mepefaya pedd B INU(QPOBBIX CHCTEMax MOJABIKHON CBA3M.
Vye6Hoe nocobue ans By3oB. M.:I'opsiuas manus Tenexom, 2009. 302c¢.

[IpakTka (YHKIHOHAIBHOTO HH(POBOTO MOJECTMPOBAHHS B PaJUOTEXHHKE. VYuebuoe
oco6ue st By30B. M.: Topstuast muaus Tenexom, 2012. 188c.:ui.

MeTopl TIOBBIIIEHHS 3HEPreTHYECKOW M CreKTpatpHOH SddexTuBHOCTH UMPPOBOH
pazmocBs3u: yue6. mocobue/B.A.Bapraysun, M.A. Iukun. — CI16.:bXB-Tletep6ypr, 2013.
—352 c.:m.

Cepruenko A.B. Lludposas o6paborka curuanos: y4ueb. nocobue. — 3-¢ U3, — CII6.:bXB-
ITetepOypr, 2011. — 768 c¢.:um.



14. Cononuna A.U. ITudpoBas obpabotka curHaioB. MozpemupoBanue B Simulink. CII6.:

15.

BXB-IletepOypr, 2012, 432c¢.:um.
Ilubposas o6pabotka curHamoB. MogemupoBanne B MATLAbB/A.U. Cononnna,
C.M.Ap6y3oB. — CII6.:BXB-ITetepbypr, 2008. — 816¢.:11.

16. T'amsukosckuit B.M. MeTo/ b1 IpoeKTHPOBaHUs HH(POBLIX QHILTPOB. M.: ['opsyas IuHUS

Tenexom, 2012. 416 c.: u.

17. Poquna O.B. BOJIOKOHHO-ONTHYECKHE IMHUM CBs3W. IlpakTudeckoe pyKoBOACTBO. M.:

Topsiyas muaus Tenexom, 2012, 400c.:u.

18. Illannapos B.M. B0/I0KOHHO-ONTHYECKHE yCTpO#CcTBa TEXHOJIOTHYECKOTO

HasHaueHus:ydeO. nocobme/B.M.Illangapos. Tomck: ToMck. roc. yH-T CHCTEM YIp. H
paauosekTponuku, 2012, — 198c.

19. Cy66oturn  E.A. Metoasl H  CpeACTBA H3MEPEHHSA  NapaMeTpOB  ONTHYCCKAX

TEJICKOMMYHHKAIMOHHBIX CHCTeM. YueGHoe mocobue s By3oB. M.: T'opsvas muHMA
Tenexom, 2013, 244c¢: wi.

20. TexHUYECKas IUATHOCTHKA COBPEMEHHBIX MU(PPOBLIX ceTel cBA3H. OCHOBHBIE IPHHIHUIIBI K

21.

TEXHWYECKHE CPEJICTBA M3MEpeHWil mapamerpos mepemaun ans cered PDH, SDH, IP,
Ethernet u ATM/ ITox pex. M.M. Iltuunukosa. — M.: l'opsuas munus — Tenexom, 2012, —
480 c.: un.

Kiumos I'.IT. Teoprst MaccoBOro 06CITy)XUBaHHUS. — 2-€ H3/IaHKE, IEpepabOTaHHOe. —
M.:U3parensctBo MockoBekoro yausepeurerta. — 2011, -312¢.

22. lludposbie yCTpOHCTBa U MMKPOITPOLIECCOPBHI: yueb.

23.

24.

23,

26.

217.

28.

29,

noco6ue/A.B.Muxymun,A.M,Caxues,B..Cenurnn. — CII6.:6XB-IlerepOypr,2010. -
832.:um.

Yepuopyuxuit Y. T'. Meroas! omrumusamui. Kommeroteprsie Texnonoruu. CII6.: BXB-
[Terepbypr, 2011. 384 c.: ni.

[lexyxun O.M. MojempoBatne HHGOPMAIMOHHBIX CHCTEM. Y4eGHOE MOCOOHe IS BY3OB.
2-e u3., nepepab. u nomn. M.: lopsiuast maaus Tenexom, 2012, 516 c.:u.

[TusoBapoB Cepreii Cepreepnd ®Ou3nyecKre OCHOBBI TEOPHH ONTHYECKON U PEHTTEHOBCKOH
CIIEKTPOCKOMHH [DNEKTPOHHBIN pecype]: yuebHoe - Usnarensctso Cankr-IlerepOyprexoro
rocylapcTBeHHoro  yamsepeurera, 2016. - 64 ¢, - Pexmm  pocryma:
http://new.znanium.com/go.php?id=941494

Masanosa Bukropus Jleonunosra HanokiacTepsl: peHTI€HOCIEKTPAJIbHBIC HCCICA0OBAHUS H
KOMIIBIOTEPHOE MOJIEIMpOBaHne [DIEKTPOHHBIA pecypc]: - OHU3HKO-MaTeMaTHYECKas
nuTeparypa, 2012, - 184 c. - Pexxum noctyna: http://znanium.com/go.php?id=852377
Kucmoa, T. B. JlaGopaTopHBIi NpakTHKyM MO JHCHHIUIAHAM: «OJICKTPOHHAA H

CKaHUDYIOIIas 30HA0Bas MHUKPOCKOmMs», «CHenuanbHbi TPaKTAKYM» [DNeKTPOHHBIH
pecypc]: yueGHo-merommueckoe - M3a-so Bonl'V, 2014. - 66 c. - Pexum poctyma:
http://library.volsu.ru/object/books/2014-0088.pdf

Kucnosa, T. B. JlaGopaTopHBIi NpPaKTHKyM 110 JHCHHMIUIAHaM «OJIEKTPOHHAs H
CKaHMpYIOIAs 30HAOBas MHUKPOCKONHs», «CHenWaibHblii NPAaKTHKYM» [DIeKTPOHHBIA
pecypc]: yuebHo-merommueckoe - HMsa-so Bonl'V, 2015. - Pexxum  JocTyma:
http://library.volsu.ru/object/books/2015-0334.pdf

Kuciosa, T. B. PacTpoBas 27IeKTpOHHAs MHKDPOCKOMHs [DNeKTpOHHBIH pecypc]: y4eOHO-
MmerTommueckoe - Mam-Bo Bonl'Y, 2018, - 60 ¢ - PexuMm jocryma:
http://library.volsu.ru/object/books/2019-0033.pdf
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30.

31

32

33.

34.

35;

36.

37.

38.

35,

40.

41.

42.

43.

44,

45,

46.

@ypceii I'. H. ABTo3nekTponHas sMuccus [OnexTpoHHbI pecype]: - Jlans, 2012, - 320 c. -
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3805

IO .A. Crpexanos, H. A. TensikoBa ®u3uka TBepIoro Tena [DneKTpoHHbIH pecypc]: yuebHoe
-  Mocksa:PUOP : HWHO®PA-M, 2013. - 307 ¢ - Pexum pocryna:
http://znanium.com/go.php?id=363421

Kymekoe B. I. Ousmuka KOHIEHCHPOBAHHOTO COCTOSHHS B 3JIEKTPOTCXHUYECKOM
MaTepuaioBeleHnH [DneKTpoHHbni pecype]: - Msmanue 1-e m3x, 2017. - 272 c. - Pexum
nocryma: https://e.lanbook.com/book/90003

Enudanos I'. U, @usuka tBeproro tena [DneKTpoHHEIH pecype]: - U3manue 4-¢ U3, cTep.
- Jlans, 2011. - 288 c. - Pexum JocTymna:
https://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=2023

JIuteun @enmuxce Oenopoud MonekysspHas CIIEKTPOCKONHUS: OCHOBBI TEOPUH M NPAKTUKA
[DnexTporHb pecype]: yueOGnoe - MH®OPA-M, 2013. - 263 c¢. - Pexmm pocryna:
http://new.znanium.com/go.php?id=352873

JByxunos, V. C. EcrecTBeHHOHay9IHBIE METOMIBI CYyA€OHO-3KCIEPTHBIX HCCIICIOBAHUH.
OCHOBBI aTOMHO-3MHCCHOHHOTO CIIEKTPAIbHOrO aHamm3a [DIeKTpOHHbIH pecypc]: yuebHoe -
Usz-8o Boal'V, 2020. - Pexxum goctyma: http://library.volsu.ru/object/books/In00147.pdf
®erucos ['ennanuit [TaBmoBuy MaTepraioBeaeHie U TEXHOJIOTHS METAILIOB [DIEKTPOHHBIH
pecype]: - Onuke, 2007. - 624 c. - Pexxum gocryma: http://znanium.com/go.php?id=417658
Jlaxtin IOpuit Muxaiinosuy OCHOBBI MeTa/LIOBeIeHUs [DIEKTPOHHBIH pecype]: y4eOHoe -
UH®OPA-M, 2013. - 272 c. - Pexxum mocryna: http://znanium.com/go.php?id=363145
Ko6enes O.A. m ap. MarepuanoBenenue. TeXHOJIOTUs KOMIO3HIMOHHBIX MaTEpPHAIOB
[DnexTpoHHBI pecypc]: yueGHoe - KmoPyc, 2019. - 270 c. - Pexum nocryna:
http://www.book.ru/book/931155

AnmackuH Amnaroimmii  MatseeBuu MarepuanoBeieHHe ¥ TEXHOJIOTHS  MarepHalioB
[DnexTponnb pecypc]: yuebHoe - V3panue 2 - POPYM, 2016. - 336 c. - Pexxum noctyna:
http://znanium.com/go.php?id=552264

B. B. CrapocTid MaTepuaisl i METO/IbI HAHOTEXHOJIOTHi [D1eKTpoHHEIH pecype]: yuebHoe,
2015. - 434 c. - Pexum nocryna: http://e.lanbook.com/books/element.php?pll_id=66203
Kynpusaos M.®. Ctpykrypa 6GuomomumepoB [DnekTpoHHBIH pecype]: yueOHoe - M3a-Bo
IOxunoro  denep. yH-ta, 2008. - 224 . - Pexum  pocrymna:
http://znanium.com/go.php?id=556870

Boposuun, C. B, HanoTyOynspHBle CTPYKTYphl M aTOMHBIE KIIaCTEphbl [DIICKTPOHHbIH
pecypc]: yuebmoe - Wsg-so Boal'V, 2017. - 110 ¢ - Pexum pocryma:
http:/library.volsu.ru/object/books/2017-0065.pdf

3amopomkosa, M. B. HaHOTeXHONOTMM ¥ HAHOMH)KEHEPHS : COBPEMEHHOE COCTOSHHE H
IIepCIIEKTHBEI Pa3BUTHs [DJIEKTPOHHEIHA pecypc]: yuebroe - U3n-o Boal'V, 2016. - Pexnm
noctyma: http:/library.volsu.ru/object/books/2017-0029.pdf

I'yceB Astekcanzip ViBanond HaHokpucTa/UIHUecKHe MaTepuasibl [DNEeKTPOHHBIA pecype]: -
dusuko-MaTeMaTnueckas  jureparypa, 2000. - 224 c¢. - PexwM gocryna:
http://znanium.com/go.php?id=851568

Annpuesckuii, P. A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHalOBeleHHMs [DICKTPOHHBIH
pecypc]: mayunoe - JlaGoparopus 3mHammi, 2017. - 252 c. - Pexmm jocryna:
https://e.lanbook.com/book/94128

Crapocenbckuii  Bukrop — Mropesnd — @u3uka  IOTYNPOBOJAHHKOBBIX  IPHOOPOB




MHKPOJIEKTPOHUKY [DIeKTpoHHBI pecypce]: - Opaiit, 2019. - 463 c. - Pexum jpocryna:
https://urait.ru/bcode/425163

47. Bysuux B.H. MetauononmMepHble HaHOKOMITO3HUTEI (TIOTy4eHHe, CBOMCTBA, IPUMEHEHHE)
[Dnexrponnsit pecype]: - W3n-so CO PAH, 2005. - 260 c. - Pexum pgoctyma:
http://znanium.com/go.php?id=924618

48. Bosnikos, I'. M. O6beMHBIE HaHOMaTepHalsl [DIeKTpOHHBIH pecypc]: yuebHoe - KuoPyc,
2013. - 168 c. - Pexxum fpocryna: http://www.book.ru/book/918622

2. lonojiHUTE/ILHASA JIHTEPATYPA

1. Bexman MWrops Hukxonaesuu AtomHas ¥ suepHas Gu3MKa: paJMOAKTUBHOCTH U
MOHU3HPYIOIME M3TydeHus: [DneKTpoHHBIH pecype]: - Mamamme memp. m jon - FOpaiir,
2019. - 398 ¢. - Pexum goctyna: https://urait.ru/bcode/444098

2. MunantbeB Bragumup IMetpouy AtomHas ¢usuka [DIeKTpoHHBIH pecypc]: - M3nanue
ucnp. u gon - FOpaitr, 2019. - 415 c. - Pexxum noctyna: https://urait.ru/bcode/434649

3. ®wmmonoBa H.M. Meroasl uccieI0BaHUsS MUKPOIEKTPOHHBIX M HAHOJJCKTPOHHBIX
MaTepHaJIoB M CTPYKTYD: CKaHHPYIOIIas 30HIOBas MUKpockomus. Hacts 1 [D1eKTpoHHbH
pecype]: - Hosocubupckwmit roc. TexH. yu-T, 2013. - 134 c. - Pexum pocryna:
http://new.znanium.com/go.php?id=546601

4. TInomompsuto P. JI. Hanorexuosnoruu. [lomydenue, METOABI KOHTPOJIA U MEXTyHApPOIHAA
CTaHJApTH3alMs HAHOMATepUaloB [DIeKTpOHHBIH pecypc]: yueOHoe - KyoI'TY, 2018. -
135 ¢. - Pexxum mocrymna: https://e.lanbook.com/book/151171

5. Kymskop B. T'. ®mu3uka KOHJISHCHPOBAHHOTO COCTOSHHSI B DICKTPOTEXHHYCCKOM
MaTepHanoBeIeHuH [DNeKTpoHHbIA pecype]: - Msmanume 1-e u3n, 2017. - 272 c. - Pexum
nocryma: https://e.lanbook.com/book/90003

6. Ebumoa A. W. [u nmp.] MudpakpacHas CIEKTPOCKOIHS TBEPHAOTEIBHBIX CHCTEM
IIOHMKEHHOM Pa3MEpHOCTH [DNEKTpOHHBIA pecype]: - M3nanue 1-e m3a, 2017. - 248 c. -
Pexum poctyna: https://e.lanbook.com/book/90860

7. AnackuH AHaronmii MarBeeBUd MarepHalloBeICHHE W TEXHOJIOIMS METAJUIMYECKHX,
HEMETAUTMYECKHX M KOMIIO3MI[MOHHBIX MarepHalioB [DIeKTpoHHBIH pecypc]: ydeOHOe -
Uzparenscteo  "®OPYM", 20109. - 400 c. - Pexmm  pocryma:
http://new.znanium.com/go.php?id=982105

8. bommapenko I'emmammit [epmanoBuu Marepuanopenenue [DIeKTPOHHBIA pecype]: -
Uznanue 2-e u3g. - IOpaiit, 2019. - 327 c. - Pexum noctyma: https://urait.ru/bcode/431943
9. 3amopoukosa, U. B. [Tuponn3oBanHbIH MOJIHAKPUIOHATPHI X HEKOTOPhIE KOMIIO3UTEI HA
ero OCHOBE: OCOOEHHOCTH MOJIYYEHHS, CTPYKTYphl M CBOMCTB [DIIeKTpOHHBIA pecypcl:
HaygHoe - Msg-eo Boml'Y, 2016. - 220 ¢ - Pexum jocryna:
http://library.volsu.ru/object/books/2016-0121.pdf

10. Isyxwunos, . C. IlonmydeHHe HaHOCIIOEB IIOJMMEPOB U HAHOKOMIIO3UTOB METO/IOM
neHTprdyruposanus [DNeKTpoHHBIM pecypc]: yuebnoe - Usa-so Bonl'y, 2017. - 16 c. -
Pexcum moctyna: http:/library.volsu.ru/object/books/2018-0004.pdf

11. JimutpueB, A. C. Bpemenwe B HaHOoTeriobu3uky [DNeKTpOHHBIA pecypc]: -
JlaGopatopuss ~ 3mammii,  2015. = 193 w - Pexum  moctyna:
http://e.Janbook.com/books/element.php?pll_id=66201
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12. Jlyunnun Buxtop BuxropoBuu HanorexHonorus: ¢u3smka, NpoIecchl, IMarHOCTHKA,
npubops! [DNeKTpoHHBIH pecypc]: - dusznuko-maremaTuyeckas jureparypa, 2006. - 552 c. -
Pexum goctyna: http://znanium.com/go.php?id=851810

13. JlpsuxoB, I1. H. DnekTpoHHBIE CBOWCTBA M NPUMEHEHHE HAHOTPYOOK [DJIEKTPOHHBIHA
pecypc]: - JlaGoparopmst s3Hammit, 2015. - 491 ¢ - Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_1d=66217

14. B. B. CrapocTnH Matepuaabl © METOIbl HAHOTEXHOJOTHH [DNEKTpOHHBIA pecypc]:
y4yeOHoe, 2015. - 434 & - Pexum mocTyma:
http://e.lanbook.com/books/element.php?pll_id=66203

15. Kysmenos, H. T. OcHOBbI HAHOTEXHONOTHH [DIEKTpoHHBIH pecypc]: yueGHOe -
JIa6oparopms 3uHanuit, 2017. - 397 c. - Pexum gocryna: https://e.lanbook.com/book/94129
16. Yepenanos Anaroymii KoHcTaHTHHOBHY MHKPOCXEMOTEXHHUKA [IJIEKTPOHHbIN pecypcel:
yaebuoe - HHOPA-M, 2019. - 292 . - Pexmm  goctymna:
http://new.znanium.com/go.php?id=988203

17. Kum JLII. Teopus aBTOMATHYECKOrO ympaBieHus [DeKTpoHHBIH pecype]: - bakanasp.
Axagemmdeckuit  kype, 2018. - 276 c¢. - Pexum goctyma: hitp:/www.biblio-
online.ru/book/B7ADC8BE-61B0-40AF-B9DC-6B70196EC27F

18. Temnuur B.B. - or. pea. CHcTeMbl aBTOMAaTHYECKOrO YIpaBlICHHs [DJIEKTPOHHBIA
pecypc]: - Vaupepcutetst Poccum, 2018. - 91 c. - Pexxum jocrynma: http://www.biblio-
online.ru/book/253B6B79-9C39-4058-958D-BASABSES2C26

19. IImmmapés B.FO. OCHOBBEI aBTOMaTHYECKOro ynpapieHHs [DJEKTpOHHBIH pecypc]: -
W3manne ucnp. U Jom a2-e¢ U3l - bakanasp. Axajgemudeckuit Kype, 2018. - 350 c. - Pexum
IOCTyma: http://www.biblio-online.ru/book/90B35A8F-C39B-4041-9FAC-
DDBI1BAC28D6E

20. IlIumoB Omner BuxtopoBuu TexHudeckue CpeiCTBAa aBTOMATH3AlUH M YIIPaBICHHUS
[DnexTponnsii pecype]: yuebnoe - MHDPPA-M, 2019. - 396 c. - Pexmm nocryma:
http://new.znanium.com/go.php?id=1021825

21. 3anoponxkosa, W. B. IlonydeHne yriepogHbIX HAHOTPYO METONOM KaTaTMTHYECKOTO
NUpoM3a 3TaHosa [DJIEeKTPOHHEIH pecypce]: ydebHO-MeToqudeckoe - M3a-so Bonl'V, 2015.
-20 c. - Pexum jmoctyna: http:/library.volsu.ru/object/books/2015-0259.pdf

22. ®omuueB, B. T. IlosyyeHue [AUCHEPCHBIX CHCTEM pa3jIMYHBIMH  METOJAAMHU
[DnexTponHb pecype]: yueGHO-MeTomudeckoe - [M3n-Bo BonlV], 2018. - 28 c¢. - Pexum
nocrtyna: http:/library.volsu.ru/object/books/2019-0013.pdf

23. Jlsyxmios, U. C. [lomydenne HaHOCIOEB INOJMMEPOB M HAHOKOMIIO3UTOB METOJOM
HeHTpHdyrupoBanus [DNEKTPOHHBIA pecypc]: yuebHoe - M3x-Bo Bonl'V, 2017. - 16 c. -
Pexwum nocrymna: http://library.volsu.ru/object/books/2018-0004.pdf

24, ®enepanbHblii  o6pazoBarenbHbI nopran. bubOmmorexka. Emunoe okHO pocrtyna
kobOpaszoBaresbHBIM pecypcam: http://window.edu.rw/library

25. Hayunas snexrponnas 6ubmuorexa: http://elibrary.ru

26. DnexrponHas Oubnuoreka Boarorpazckoro rocyIapCTBEHHOIO — YHHBEPCHTETA
http://lib.volsu.ru

27. ®enepanbublii mopran «Poccuiickoe obpazosanuey http://www.edu.ru

28. DileKTpoHHas GuGIMOTeUHas cucTeMa y4eGHOM ¥ HaydHO# muTepatypsl http://ibooks.rw/
29.0nekTpoHHas OubIMOTEYHas cHcTeMa y4eOHOM W HaydHOH jMTeparypsl «JlaHb)
https://e.lanbook.com
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30. DnextponHas OuOMMOTEYHas cucTeMa y4eOHOM M HaydHOH muTepaTypsihttps://biblio-
online.ru/
31. DieKTpoHHAasA GUOTHOTEUHAs cCHCTEMA YueOHOM 1 HayqHOM uTeparyprihttps://www.book.ru
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