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1. HOEJN U 3AJAYU OCBOEHUA JTUCHUITJINHBI

Llenv ocsoenus ducyuniuHbl — U3y4eHne GU3NIECKUX OCHOB KBAHTOBOM AJIEKTPOHUKH, T.C.

IMPUHIOMUIIOB YCUJIICHUA W I'C€HECPAIIMKU CBETA HA OCHOBEC MHAYIUPOBAHHOTO UCITYCKAHUS U3JIYUCHHS B
TCPMOANHAMHUYCCKN HCPABHOBCCHBIX KBAHTOBLIX CUCTCMAX.

3adaua npenooasarus OUCUUNIUHDBL.

e chopMupoBaTh y CTyJIEHTa COBPEMEHHOE TpEACTaBICHHE 00 YCUICHMH M TeHepaluuu
KOT€pEHTHOT'O 3JIEKTPOMArHUTHOTO M3JIy4€HHsS B KBAHTOBBIX MpHOOpax (Jla3epax M maszepax), a
Tak)Ke MPUHIIUIIAX UX YCTPOHUCTBA M pAOOTHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JuctumnnHa «KBaHTOBas 3JEKTPOHMKA» OTHOCUTCS K BapHaTHBHOM uyacTu Onoka 1 numkia

MoAroTOBKM OakanaBpoB 1o HampasiieHuto 03.03.03. «Pagunopusnkay.

OcBoeHMe QUCIUTUTUHBL 0a3UpyeTCsl Ha 3HAHUSIX, TIOTYUYEHHBIX TIPU U3YYCHUU TUCIIUTUINH:
O3HakoMUTENbHAS TPAKTHKA

Teopus konebanuit

MeTtposorusi, CTaHIapTU3ANKS U cepTUPUKAIINS

TexHomornueckast (MPOEKTHO-TEXHOJIOTUYECKAsT) MPaKTUKa

MarepuanoBeieHuE HAHOMATEPUAIOB U HAHOCUCTEM

Hanometpomnorus

du3nka KOHJEHCUPOBAHHOTO COCTOSTHUS BEILIECTBA

DOU3UKO-XUMHYECKIE OCHOBEI HAHOTEXHOJIOTHH

BricokoBakyyMHbIE TEXHOJIOTUUYECKHE MPOLECCHl B HAHOUHXKEHEPUU

®u3nKa aKTUBHBIX 3JIEMCHTOB
HayuHno-uccnenoBarenbckas
UCCIIEI0BATEIBCKON PabOTHI)
Pe3ynbraThl OCBOCHHMSI MTUCHUILIMHBI OyIyT HEOOXOAMMBI JJIS MPOXOXKACHHUS CIEAYIOIINX

pabora (mody4YeHHE TEPBUYHBIX HABBIKOB  HAy4YHO-

JUCITUIIIINH:

o e e o e

Komno3uimonneie Marepuaiibl. MeTtamioMaTpu4HbIe, C MOJUMEPHON MaTpULICH
OnexrpoauHamuka CBY

TexHOMOrnYeCcKre CUCTEMbI B HAHOTEXHOJIOTHSIX

KoHcTpyKInu rTHOpUIHBIX HHTETPAIBHBIX CXEM U MUKPOCOOPOK,

TaKK€ MpPHU TPOXOXKJIECHUU TMPOU3BOJCTBEHHOW M NPEIIUIIIOMHOM MPAKTUK, a TaKKE

rOCyIapCTBEHHOW UTOTOBOM aTTECTAIUU.

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110
JANCHUITIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPY EMbBIMH
PE3YJIBTATAMHU OCBOEHHUSA OGPA3OBATEJIBHOMN NPOT'PAMMBI

Kon u HaumeHoBaHue IlepedyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00yUYEeHUS 110
peaan3yemoii AUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX C HHAUKATOPAMH
KOMIIETEHIIUH AOCTHKEHHS KOMIIeTCHIMI

[1K-3 3HaTh:
Hcnonb3oBaHne METOAWK | TPUHIIUIIBI paboThl COBPEMEHHO Paarol3IEKTPOHHOM
KOMIUICKCHOTO  aHaju3a | U3MEPUTEIbHON U MCIBITATENBbHON amnmapaTypsl U 000pyHIOBaHUS
CTPYKTYpbl U  (U3UKO- | 7S MPOBEACHUSI UCTIBITAHUM MOJIYTIPOBOIHUKOBBIX HAHOCTPYKTYD;
XAMHUYECKUX CBOWCTB | YMETh:
MOJIYITPOBOTHUKOBBIX IIPOBOJIUTh HCIBITAaHUS TOJYNPOBOJHUKOBBIX HAHOCTPYKTYpP C
HaHOCTPYKTYP UCIIOJIb30BAHUEM  COBPEMEHHOM  TEXHHKH  DJIEKTPO- u
PaauoON3MEpPEHNH MO CYIECTBYIOIMM METOAUKAM;
Bnaners:
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IpUEeMaMH M HaBbIKAMH  DKCIUIyaTalluM  COBPEMEHHOM
PaZMO3JIEKTPOHHOM 1M ONTHYECKOW ammapaTtypbl U 00OpYIOBaHUS
JUIsL ACTIBITAHUH MTOJIYTIPOBOIHUKOBBIX HAHOCTPYKTYP

4. OBIIAA TPYJOEMKOCTDH JUCHUIIJIUHBI
4.1. O0beM JUCUMILIMHBI B 3a4eTHBIX efuHnNax (Bcero) 3 3E

4.2. O0beM TUCHUILIHHBI 10 BUAaM y4eOHOoM padoTsl (B yacax) - 108

KomnnyectBo yacoB (popma oOyueHHs - O4Has)
Bun yueGHOM paboThI Beero 1o naty B 1.4. no ;CMGCTpaM
KonrtakTHas pabora 00yJaronmxcs ¢ 54/54 54/54
MIPEINOJaBaTeNIEM B COOTBETCTBUU € Y1
AyIUTOpPHBIE 3aHATHSL:
o Jlekumu (B 1.4. 0 [TpI1)* 18/18 18/18
® [PAKTHYECKHE U CEMUHAPCKUE 18/18 18/18
sansitest (B T.4. 0 [IpIl)*
e 1abopaTopHBIE PaOdOTEHI, 18/18 18/18
npakTUKyMmbl (B T.4. — [IpIl)*
CamocrositenpHas padorta 54/54 54/54
®opma TEeKyIIero KOHTPOJIsl 3HAHUW U TECTUPOBAHUE, TECTUPOBAHUE,
KOHTPOJISI CAMOCTOSITEIIbHON pabOTHI: YCTHBIN OIIPOC YCTHBIH OIIPOC
TECTUPOBAaHUE, KOHTP. padoTa, peleHue 3agad peleHue 3aaay
KOJUIOKBHYM, pedepar u np. (He MeHee
2 BUJIOB)
Buasl mpoMeKyTO4YHOM aTTecTauuu 3auer 3auer
(9K3aMeH, 3a4eT)
Bcero yacoB 1o IucHUIUIMHE 108/108 108/108

B cryuae Heobxo0umocmu ucnonb308aHus 8 yueOHOM npoyecce YaCmudHO/UCKIIOYUMETbHO
OUCTAHYUOHHBIX 00PA306AMENbHBIX MEXHON02UL 8 MAbuYye Yepe3 Cleul YKA3bl8aemcst KOIU4ecmeo
yacos pabomst III1C ¢ obyuarowumucs 011 npoeedeHus 3aHamull 8 OUCMAHYUOHHOM hopmame ¢
NPUMEHEHUEM INeKMPOHHO20 0OVUEeHUs.

*yacwl [IpIl no oucyuniaune ykaswvieaomes 6 coomeemcmeuu ¢ YII, 6 ciyyae, eciu Oucyuniunoul
npeoyCMOMPEHO  BbINOJHEHUE OMOENIbHbIX  JNEeMEHmMOo8 pabom, CA3AHHbIX ¢ Oyoywell
npogeccuonanvbHol 0essmenbHOCHbIO 00YUAIOUUXCSL.

4.3. Coaep:xxaHue THCHMILIMHBI (MoayJisi). PacnipenesieHue 4acoB o TeMaM M BUAaM
yueOHo# padoThI:

®opma 00y4yeHHs: 0UHas

HaszBanue B Buabl yueOHbIX 3aHATHI dopma
cero
pa3aesioB H TeM AyIuTOpPHBIE 3AHATHS 3ansaTu TeKyIero
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I JlaGopat B Camoct KOHTPOJIsI
aKTH4e N
P opHbIe HHTEpPA | OATEb 3HAHMT
cKHe
Jlexuun padoThl, | KTUBHO Has
3aHSATHA, .
MPAKTUK 71 padora
CceMHHAPBI
YMBI ¢opme
1 2 3 4 5 6 7 8
YCTHBIH OIpOC,
1.BBenenune 12 2 2 2 — 6 peleHue
3aa4
CTHBIN OIIPOC
2.1llupuna y ’
JII/IHI/II/II) 12 2 2 2 - 6 petierie
3a1a4
3.Vcunenve B YCTHBIH ompoc,
AKTHUBHBIX 12 2 2 2 - 6 peleHue
cpenax 3ama4y
4.
JIByxypoBHEBa
s CHCTEMa BO
BHEIIHEM YCTHBIN onpoc,
3JIEKTPOMArHu 12 2 2 2 - 6 peleHue
THOM oJie 3a1a4
(KBaHTOBOMEX
AHUYECKUU
TIOJTXO/T)
5 Tlasenis YCTHBIH OIpOC,
- asep 12 2 2 2 - 6 peitesiite
YCHIIUTEIN
3ama4y
611 YCTHBIH OIpOC,
JlpuHinet
pHHH 12 2 2 2 - 6 peiterite
TeHepanuu
3ama4y
70 YCTHBIH OIpOC,
.OTKpBITHIE
D 12 2 2 2 - 6 pemenye
PE30HATOPLI
3ama4y
8.I'ayccoBbl yYCTHBIIT oTIpoc,
My4KH, 12 2 2 2 _ 6 perieHue
YCTOHYHMBOCTb sanad
PE30HATOPOB A
9. CunxpoHu3aIl .
us Mon YCTHBIN OIpOC,
MO SIS 12 2 2 2 - 6 pelieHne
TOOpPOTHOCTH. 3anaqd
Hroro: 108 18 18 18 - 54

1. Bgenenue. OmnpenencHue KBaAaHTOBOW 3JIEKTPOHUKH. KOTEpPEHTHOCTh MHAYIIMPOBAHHOTO H3ITyYCHHS.
CooTHOILIIEHHE HEOMpPEeNeICHHOCTEH 3HEPIusi — BpeMs, €CTECTBEHHOE BpeMs KWM3HHU. Bpems pemakcanuu.

H_[I/IpI/IHa CIHICKTpa CIIOHTAHHOT'O U3JTYyUCHHA.

5. Coaepxanue Kypca

2. OpmHOpOJHOE M HEOAHOPOHOE yIupeHus. ['ayccoBa opma JIMHUH TP JIOTLIEPOBCKOM YIITUPEHUH.
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3. AxruBHag cpena. CkopocTHbIe ypaBHEHHUS. DPPEKT HACHICHNS.

4. KsantoBoe ommcaHue 2-X ypaBHEHHH CHCTEMbI. BOJTHOBBIC (DYHKIIMHM CTAaIlOHAPHBIX COCTOSHUM.
Vpaeuenue llpenuurepa npu HaJIHUMK BO3MYILCHUH, yacToTa Paow.

5. Tlomoca npomyckanusi ycunurens oeryuieit BoaHbl. LllyM KBaHTOBOTO yCHUIHTENSI.

6. VYcioBus reHepalnyy J1a3epHOTO U3TyUYEHHUS.

7. OTKpBITBIH pe30HATOpP, €ro J00pPOTHOCTh. YCiioBUsA OanaHca aMmIniuTya ¢as npu pe3oHance. Yacrora
TeHepaIum.

8. TayccoBe myuku. KoHdokanbHbli pe3oHaTOp. YCTOMYMBOCTD U HEYCTOMYHBOCTH OTKPBITHIX
Ppe30HaTOPOB.

9. CunxpoHM3arysa Mo Momymanus 100pOTHOCTH.

6. TEMBI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHUH

Tema 1. OCHOBHBIC MOHSTUSI KBAaHTOBOW 3JEKTPOHUKU. WHAYyLMpOBaHHBIE M CIOHTAHHBIC MEPEXOIbI,
ko3¢ uimeHTs DitHmTeiHa. Boioa dpopmysiel [Tnanka.

Tema 2. JlopenneBa u rayccoBa (oOpMBI JHHHHA. BeposTHOCTh HMHIYNHMPOBAHHBIX TMEPEXOJ0B TpHU
MOHOXPOMAaTUYECKOM U3NyueHUU. Pemenue 3aaad.

Tema 3. Ilornouienue u ycunenue. DPQexT HacbleHus. Pemenne 3amay.

Tema 4. KBaHTOBOE Oomnrcanne 2-XypOBHEBOH CHCTeMBI. JloKa3aTeIhCTBO OPTOHOMHPOBAHHOCTH BOJTHOBBIX
(dbyukmit. Perenne 3agay.

Tema 5. Jlazepnsle ycunurenu. Pemenue 3anay.

Tema 6. ['eHepaius B HENpephIBHOM U UMITYJIbCHOM pexxkumax. Perienue 3aaau.

Tema 7. Pe3onaropsl. Pemenue 3amauy.

Tema 8. ['ayccoBbl Mydku. Y CTOMYMBOCTh U HEYCTOWIMBOCTH OTKPBITHIX PE30HATOPOB. Permenwe 3aad.
Tema 9. CunxpoHuzanus Moj. Moayisiust 1oOpoTHOCTH. PerieHue 3aaay.

7. JABOPATOPHBIE PABOTHI (JIABOPATOPHBII TPAKTUKYM)

JlaGopaTopHblie pabOThI HE MPEAYCMOTPEHBI YYECOHBIM IIIIAHOM.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®OEPATOB

KypcoBble 1 KOHTpONIBHBIE paboThI, pedepaTsl He MPETYCMOTPEHbBI YUSOHBIM IIJIAHOM.

9. IIEPEYEHDb BOITPOCOB K 3AYETY
1. OmnpeneneHne KBaHTOBOM IEKTPOHUKH. KpaTkast XapakTepHucTUKa 1IKajbl JJIMH BOJH (YO,

Bunumble, UK, CBY, pagnoBoJiHbI) 1 UX UCIIOJIb30BAHUE.

CooTtHomenre HeonpeaeneHHocTel [ eizenoepra.

Koaddurnmentsr Diinmreiina. KorepeHTHOCTh HHAYIIMPOBAHHOTO U3TYUCHHUSI.
EcTtecTBeHHOE BpeMs )KU3HHU, MIMPUHA CIIEKTPa CIOHTAHHOTO U3JIy4EHHUSI.

OnnopoaHoe u HeomHopoaHoe ymupeHus. Jlopennea ¢opma nuauu. ['ayccoBa dopma
JIMHUU TIPU AOTMJIEPOBCKOM YIIUPEHUU.

ok W

o

[Tornomenne u ycuiieHHe cBeTa (3amucarth U OOBSCHUTH YCIOBUE JII HACEICHHOCTEH
YpOBHEN).

AxTuBHas cpefa (onpeaeneHue, IpuMepsl).

Ceuenue mormomeHus. IHPeKT HACHIIICHHS.

[110THOCTD MOTOKA YHEPTUU HACHIIIAIOIIETO U3TYICHHS. JHEPTHs HACBIIIECHHUS.

O HemnpepsiBHBIN UMITYILCHBIN PEeKUMBI TeHEpaluu (ompeeeHIe, MPUMEPHI JIa3epoB).

S 0 %0
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11.
12.

13.

14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

BosiHOBBIE (PYHKITMHU CTAIIMOHAPHBIX COCTOSHHM.

Vpasuenue Illpenunrepa mpu Hanuuuu Bo3MyIlieHHWH. IlepBoe mnpubIMmKeHHE Teopuu
BO3MYIICHUH.

Cynepno3uniiss BOJHOBBIX (DYHKIMM CTAaIllMOHAPHBIX COCTOSIHUH. MaTpUYHBIA SJE€MEHT
oreparopa IUIOJILHOIO MOMEHTA MEPEX0/1a.

Ocumyuianuy HaceIeHHOCTH BepXHero ypoBHs. Yacrora Padu.

Ycunenue u reaepanus. [lonoca mpomyckaHust yCWIIMTENs OeryIieil BOJTHBI.

[ITym kBanTOBOTO ycunurens. MakcuMmaibHasi BBIXOHAs! MOIIHOCTb.

MIynibCHBIN peXuM, MaKCHUMallbHas BBIXOJHAsl SHEPrus, U3MeHeHue (OpMbl HUMITYJIbCa
MIPU HEJTMHEHHOM YCUJICHUHU.

OTKpBITBIA pe30HATOP, €ro JOOPOTHOCTh. Pereneparus pe3oHaTopa Mpu yCHJICHUH.
IIpoxonHoi pe3oHaTOpHBIN ycunuTenb. OTpaxkaTeabHbI YCUIIUTEND.

VYcnoBust caMoBO30YKIeHHsI. Y CITIOBHUS PE30HAHCA.

Yacrora renepauuu. MakcumanbHasi BBIXOIHAsI MOILHOCTb.

Tumnbl pe30HaTOPOB B ANEKTPOHUKE. [Iepexoa K KOPOTKUM BOJTHAM.

[Tagenne OOPOTHOCTH U CTYILIEHUE PE30HAHCOB 3aMKHYTBIX 00HEMOB.

OTKpBITBIE PE30HATOPHI, TPOpEKUBaHUE criekTpa. Yucino dpenens.

[TonsiTre Moabl pe3oHaTopa. BpeMs )KU3HM MOJIBI TACCUBHOI'O PE30HATOPA.

Ananus ®okca-Jlu. UaTerpanbHoe ypaBHEHHE OTKPBITOTO pe30HATOpa.

I"ayccoBsl myuku. KonoxaibHbIl pe30oHATOD.

Y CTON4MBOCTL PE30HATOPOB.

HeycroitunBocTs pe30HaTOpoB. MOJOBBINM COCTaB J1a3€pHOT0 U3JIy4YCHHUS.

I'enepanus B HECKOJIBKUX MPOAOJIBHBIX MOJAX, HEPETYISIPHOCTD CIIEKTPA U3IyUECHMUS.
3arsruBanue MoJ. CHHXpOHHU3AIMA MO/ (TaCCUBHAS U aKTUBHAs).

Mopynsitust ToOOpOTHOCTH.

3aTrsruBanue 4acToThl. [IpoBain JIamba.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Cooeporcanue, mpebosanus, yCio8us u NOpsa00K OPLaHU3AYUU CAMOCMOAMENbHOU pabomul

obyuarowuxcs ¢ yyemom gopmuvl obyuenus onpedensiomcs ¢ coomgeememeuu ¢ «llonoscenuem 06
oOp2aHu3ayul camoCmosmenbHol pabomvl 00YUAIOWUXCY, YMBEPHCOCHHBIM YueHblM co8emom
Yal'V (npomoxon Ne8/268 om 26.03.2019 2.).

Ha3panue pa3je/ioB u TeM Bun camocrositesqbHOi padorel | O0beM B ®opma
qacax KOHTPOJI

1. Benmenue. Mctopus kBanToBol | IIpopaboTka yueOHOTO MaTepmaia YcTHBIH ompoc,
3NEKTPOHUKH. Koaddpummentst 6 TecT
OUHIITEHHA.
2. lupuaa JWHAM  W3TyYEHUS [IpopaboTka yueOHOTO MaTepuata 6 YcTHBIH ompoc,
(TorsomeHus) TeCT
3. YcusneHnue B akTUBHBIX cpenax. | [IpopaboTka yueOHOTO MaTepuana 6 VYcTHBIH ompoc,
OddexT HackIeHus. TeCT
4. KBaHTOBO-MEXaHHUCCKHIA IIpopaboTka yueOHOTO MaTepraia YcTHBIH ompoc,
MONMXOA AN ONWCaHusd  2- 6 TecT
XYPOBHEBOI CUCTEMBI.
5. XapaKTepUCTHKU nazepHbix | [IpopaboTka yueOHOTO MaTepHuaia 6 YcTHBIH ompoc,
yCUJIUTENEH. TECT
6. T'eneparmms JIa3epHOTO [IpopaboTka yueOHOTO MaTepuata 6 YcTHBIH ompoc,
U3ITyYCHHS. TECT
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7. OTkpeiTeie  pe3oHaTtopel B | [IpopaboTka yueOHOTO MaTepuaia 6 YcTHBIH ompoc,
KBaHTOBOMW AJIEKTPOHUKE. TECT

8. T'ayccoBsl IIy4KHU B [IpopaboTka yuebHOTO MaTepuana VYcTHBIH ompoc,
pe3oHaTopax.  YCTOWYMBBIE U 6 TeCT
HEYCTOWYUBBIC PE30HATOPEI.

9. CuHXpoHU3aIHA MOJ. [IpopaboTka yuebHOTO MaTepuana 6 YcTHBIH ompoc,
Monynsanust JOOPOTHOCTH. TECT

11. YYEBHO-METOJAYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
T CHATIIAHBI

a) CniuCOK peKoMeHIyeMoii JTUTepaTypsbl

OCHOBHAA:

1. Kapmo H.B. Jlekiuu mo KBaHTOBOW JJIEKTPOHHMKE : yueb. mocobuwe st By30B / Kapros
Huxonait BacunbseBuu. - 2-e u3a., ucnp., aom. - Mocksa : Hayka, 1988.

2. Axwmanos, C. A. ®usnueckas ontuka : yaeoHuk / C. A. Axmanos, C. 0. Hukutun. — Mocksa
: MOCKOBCKHIT rOCynapCcTBEHHbIM yHHBepcuTeT uMeHu M.B. JlomonocoBa, 2004. — 656 c. —
ISBN 5-211-04858-X. — TekcT : aieKTpOHHBIN // DnekTpoHHO-OMOmmoTeyHas cucrema PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/13050.html.

JAOMOJHHUTECJIbHAA:

1. Kucenes I'. JI. KBanToBas u ontuyeckas 3J1eKTpoHUKa : yued. nmocodue / Kucenes ['ennaauit
JleonnnoBuY. - 2-¢ U3., uctp. u jpoi. - Cankr-IlerepOypr : Jlans, 2011.

2. UganoB, U. I". OCHOBBI KBAaHTOBOHM 3JEKTPOHUKHU : yueOHoe mocobue / W. I'. MBaHOB. —
PoctoB-Ha-/lony : MUznatensctBo FOxHOTO (henepanpHOro ynmupepcuteta, 2011. — 174 ¢. —
ISBN 978-5-9275-0873-0. — TeKcT : 3MeKTpOHHBIH // DnekTpoHHO-0ubnmoreynas cuctema [IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/47052.html.

V4e0OHO-METOANYECKAS:

1. CannukoB J[. I. Meroaudeckue ykazaHus IS CAMOCTOSITEIBLHON paOOTHI MO AWCITUIUIMHE
«KBaHTOBasi 9JEKTpPOHWKA» JUIA CTYACHTOB OakamaBpuata 10 Hampasienuio 03.03.03
«Pagmodusuka» ouHo Qopmbr oOyuenmss / JI. I'. Canmnukos; Yal'V, UDODBT, Kad.
pamuodu3MKH H DJIEKTPOHUKH. - YabsHOBCKk : Yul'yY, 2019. — Pexum npocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/6679.

2. Tepackun A. II. KBanToBas pagumodusmka : croer. Ja0OpaTOPHBIA MPAKTHKYM IO KypCy

"KsanToBas paguodusuka" / A. II. I'epackun, /. I'. CanHukoB. - YubsHoBck : Yal'V, 2006. -
Pexxum moctyma: http://lib.ulsu.ru/MegaPro/Download/MObject/655.
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JluneH3noHHble MaTeMaTudeckue makeTsl: Maple, MathLab
B) [Ipodeccuonanibubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI:

1.1. Hudposoii o6pazoBaTenbHbI pecypc IPRsmart : a1ekTpoHHO-O0MOIMOTEYHAS] CHCTEMA :
caiitr / OOO Kommanuss «Ai Ilm Ap Memua». - Capato, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: ajsi 3aperucTpup. mojib3oBaTesiei. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasosarenbras miatgopma FOPAMT : 06pasoBaTenbHBIA pecype, JIEKTPOHHAS
oubamorexa : caiir / OO0 DnekrporHoe u3natenbctBo KOPANT. — Mocksa, [2022]. - URL:

https://urait.ru. — Pexum nmoctyma: s 3aperucTpup. Tmonb3oBarened. - Tekct
JJIEKTPOHHBIN.
1.3. baza mannbIX «OnekTpoHHas Oubamoreka texHuueckoro BY3a (ObBC «Koncynprant

CTYACHTa») : 3JIeKTPOHHO-01OIroTeuHas cuctema : caiit / OOO Ilonurexpecypc. — Mockaa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum npoctyma: st
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHncynbTadT Bpada. DIEKTPOHHAS MEAUITMHCKAsE OnOMnoTeKka : 6a3a MaHHBIX : CAWT /
OOO Beicmasg mKONa OpraHM3alMM M YOPABIECHUS 3ApaBOOXpaHEHHEM-KOMIUIEKCHBIN
MEIUIIMHCKUI KoHcanTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyNa: JUIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIEKTPOHHBIN.

1.5. bonpmrasi MmenumuHCKass OMONMMOTEKA : DJIEKTPOHHO-OMOIMOTEUHAss CHCTEMa : CAMT /
00O bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEh. — TEKCT : 3IEKTPOHHBIN.

1.6. ObC Jlansb : snekTpoHHO-OHOMMOTeYHas cucreMa : cailt / OO0 DBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum goctyna: mjst 3apeructpup.
I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. ObC Znanium.com : 3JeKTpoHHO-OnOIMOTEeUHast cuctema : cadt / OOO 3HaHuyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexxum gocrtyma : JUis 3aperucTpup.
MoJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIH.

1.8. Clinical Collection : Hayuno-undopmamnmonHas 6a3a nanaeix EBSCO // EBSCOhost :
[moprtain]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e978281917¢1%40sessionmgrl02 . — Pexxum mocTyma : A aBTOPH3.
noib3oBaTeen. — TeKCT : 3EKTPOHHBIM.

1.9. baza nanHbIX «PycCKuii Kak MHOCTpPaHHBIM» : 3JIEKTPOHHO-00pa30BaTEIbHBIN pecypc
JUIS ”HOCTPaHHBIX CTyneHTOB : calT / OO0 Kommanus «Ai [Iu Ap Menua». — Caparos,
[2022]. — URL: https://ros-edu.ru. — Pexum moctyma: /uist 3aperUCTpUp. MOJIb30BaTENeH. —
TeKCT : ANEeKTPOHHBIN.

2. Koncyasrantllmoc [OnekTpoHHBI pecypc]: cmpaBouHas npaBoBas cuctema. /OO0
«Koucynprant [Tmtocy - DnektpoH. naH. - Mocksa : KoncynsrantlLimtoc, [2022].

3. ba3bl IaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. baza nmanHbIX mepuomnueckux u3naHuii EastView : snexrponnsie xypHaisl / OO0
HUBHUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum
JIOCTyNA : JUIsl aBTOPHU3. MOJIb30BaTeNIe. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: HayuHas osnektpoHHas OuOmmoreka : cailt / OOO Hayunas
OnektponHas bubmmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyma :
JUIsL aBTOPH3. TOJIb30BaTeNel. — TEKCT : DJIEKTPOHHBII

3.3. DnektponHas Oubmmoreka «M3marensckoro goma «I'pedbennukoB» (Grebinnikon) :
anekTpoHHass Oubmuoreka / OOO MWJ| I'pebennmkoB. — Mocksa, [2022]. — URL:
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https://id2.action-media.ru/Personal/Products. — Pexum pmoctyma : 1 aBTOpHS.

I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

28.4. denepanbHasi rocylapcTBeHHass HH@popMamuoHHasa cucremMa «HaunuonaabHast
3J1eKTPOHHAsA OMOJHOTEKa» : dJeKTpoHHas Oubianoreka : caiit / ®I'BY PI'b. — Mocksa,
[2022]. — URL: https://H36.pd. — Pexum poctyma : sl mojb3oBareiied HaydyHOUH
OonoOmMoTekH. — TEKCT : AIIEKTPOHHBIN.

29.5. SMART Imagebase : nHayuHo-undbopmanmontas 6a3a ganasix EBSCO // EBSCOhost :
[mopran]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexxum mocTyma : Juisl aBTOPH3.
nojb3oBarenel. — M3o00paxeHue : 3JIeKTpPOHHBIE.

30. 6. ®enepaabHbie HHPOPMALMOHHO-00pa30oBaTelbHbIE IOPTAJIbI:

31. 6.1. Ennnoe okHO gocTyna K 00pa3oBaTesbHBIM pecypeam : ¢eaepanbHblii mopran . — URL:
http://window.edu.ru/ . — TeKCT : 37EKTPOHHBIMH.

32.6.2. Poccuiickoe oOpazoBanue : denepanpublii mopran / yupeaurenb LAY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 37€KTPOHHBIH.

33. 7. Oopa3oBaTenbHblie pecypesl Yal'y:

34.7.1. DnexktponHas OuOmmoreyHas cucrema Yul'V : Momynb «DneKTpoHHas OMOIHOTEKa
ABUC Mera-ITPO / OO0 «/lata Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
PexxuMm moctyma : 1uist moap30BaTeNield HayqYHOW OMOIMOTeKH. — TEKCT : AJIeKTPOHHBIH.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
Aynuropun Kadenpbl, YKOMIUICKTOBaHHBIC HEOOXOAMMBIM CIICHHAIN3UPOBAHHBIM 00OpYAOBaHUEM JUIS
NPOBEACHUS 3aHATHUH, TEKyIIero KOHTPOJNA M MPOMEXKYTOUHOM aTTecTalud, TPYNMNOBBIX M UHAMBUAYAJIbHBIX
KOHCYJIbTaLUH.

35. CHEHUAJIBHBIE YCJIIOBUA 1A OBYYAIOIIUXCA C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMMHA 310POBbA

B ciygae HeoOX0OMMOCTH, 00yJarOIIMMCS M3 YUCIIA JIUI C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBS (110
3asBJICHUIO 00YyJaroIIerocs)) MOTYT NPEJIaraTbCsl OAHU U3 CIECAYIOIINX BAPUAHTOB BOCIPHUATHA HH(POpMANUH ¢ y4eTOM
UX UHAWBUAYAIBHBIX ICUXO(PU3NIECKUX 0COOCHHOCTEM:

— JUISl JIMI] C HapyLIEHWsSIMHU 3pEHUs: B INe4aTHOW (hopMe yBEIMUYEHHBIM MIPUPTOM; B (GopMe 3IEKTPOHHOTO
JIOKyMeHTa; B (opMme aynunodaiina (mepeBoa y4eOHBIX MaTepualoB B aynnodopMar); B medaTHOW (opMe Ha S3bIKe
Bpaiins; mHAMBHAYaNbHBIE KOHCYIBTAlMU C IPHUBICUCHUEM TH(IOCYPAONEPEBOAUNKA; WHAMBHIYAIbHbIC 3aaHUS U
KOHCYJIbTallNN;

— JUIS JIAI] C HApyIICHUSIMH CIyXa: B edaTHOH dopme; B (hopMe MEKTPOHHOTO TOKYMEHTA; BUICOMATEPHAIIBI C
cyOTUTpaMu; UHIMBUIyallbHblE KOHCYJbTALMM C IIPUBICUEHUEM CYpIOIEPEeBOAUYMKA; UHIMBUIYyalbHbIE 3alaHUi U
KOHCYJIbTallNH;

— U1l WLl C HapyLICHUSIMH OIIOPHO-IABHIATENILHOTO allapara: B NedaTHOH ¢opme; B (GopMe 3IEKTPOHHOTO
JOKyMeHTa; B (hopMe ayanodaiiia; HHAMBHUIyaIbHbIC 3aJaHUs] 1 KOHCYJIbTaluHy.

B ciyyae HeoOXOIMMOCTH HCIOJIB30BaHUS B y4eOHOM MPOLIECCE YACTUYHO/UCKIIIOYUTENBHO JTUCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOrWi, opranuzauus paborsl IIIIC ¢ oOywatommmucs ¢ OB3 wu  uHBanmMaamu
IpeaycMaTpuBacTCs B JIICKTPOHHOH HH()OPMAalMOHHO-00pa3oBaTeNIbHOM Cpefe € Y4eTOM HX HHAWBUAYaJIbHBIX
MCUX0(U3NIECKUX 0COOCHHOCTEMH.

Pazpabotuuk n.¢.-M.H., npodeccop kadenpsr POD, Cannukos [1.I.
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