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1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ileanb ocBoOeHUS TUCHHUTLIHHBI

OcBocHHE KOMMETCHIMA, (OPMUPOBAHHE Yy CTYICHTOB CHUCTEMBl TIOHSATHH U
MPEJCTABIICHUH O KBAHTOBOM OJJICKTPOAMHAMHMKE KAaK HAyYHO-TEXHMYECKOM HAaIlpaBJICHHH,
OCHOBaHHOM Ha KBAaHTOBBIX 3aKOHOMEPHOCTSX B3aUMOJCHCTBUS H3JIyYEHHUS C BEILECTBOM.
HaunGospiiee BHUMaHUE TIPU U3YYCHUU JUCITUIUIMHBI YACISCTCS UCCICAOBAHUIO OCOOCHHOCTEH
MOTJIOIICHUS, U3JIYYCHUS, pPacCEsHHs] CBETa, OOIIel XapaKTepUCTUKE U KOJUYECTBEHHOMY
OIMCAHMIO 0COOEHHOCTEN TUX SIBJICHMIA.

1.2 3agauu U CHUILITHHEI

1. VYcBoeHue MarucTpaHTaMH 3HAHWK, yYMEHUH M HaBBIKOB, HEOOXOJMMBIX IS
CaMOCTOSITEJIbHOTO 3aHSATUSI HAYYHOMU JESATEIHHOCTDIO;

2. ®opMHUpPOBaHKE Y MArUCTPAHTOB TPEJCTABICHUS 00 OCHOBHBIX MpPOOJIEMaxX HAy4HO-
UCCIIEIOBATEIbCKON JAEATEIbHOCTH, PEACTABICHUN O KOJMYECTBEHHOM 00BbACHEHHH (P (PEKTOB
B3aUMOJICHCTBUS M3JIYUCHHS C BEIIECTBOM (MCITyCKaHWE, IOTJIOMICHUE W PACCEsHHUE), a TakkKe
MOCJIEIOBATEILHOTO OMHUCAHUSl AJIEKTPOMATHUTHBIE B3aUMOJICUCTBHUS MEXIY 3apsKEHHBIMU
YaCTHIIAMHU.

1.3 MecTo Aucuumjinubl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «b1.B.04 KBanTtoBas 3JIeKTpOAMHAMHUKA» OTHOCUTCSI K BApUAaTUBHOM 4acTH
broka 1 "Iucuurmmuaet (Moxynn)" yaeOHOTO TuTaHa HarpasieHus moArotoBku 03.04.02 duznka
HarpaBjaeHHOCTH "DU3KMKa KOHJICHCHPOBAHHOI'O COCTOSIHUS (TEOPHS, IKCIIEPUMEHT, TUIAKTHKA)" .

JI71s1 yCIenrHoro yCBOCHHS AUCITUTUTHHBI CTYICHTHI

JNOJKHBI  007aiaTh 0a30BBIMH  3HAHUSIMH W YMEHHMSIMH TI0  MPEAIIECTBYIOIIUM
JTUCIUIUINHAM «MareMaTndeckuil aHanms3y», «ATomHas ¢usnkay, «Du3uka aTOMHOTrO sjapa U
gactuny, «luddepennmanbupie, MHTErpajlbHble ypaBHEHUS M BapHAlMIOHHOE HCYHCIICHHUEY,
«Teopust  BeposITHOCTEM M MareMarhyeckas  CTaTUCTUKa», «DJEKTPOJAMHAMHKA U
3JIEKTPOJIMHAMUKA CIUIOIIHBIX CPEI».

«b1.B.04 KBanToBas 37eKTpOAMHAMHUKA) CIIYKUT OCHOBOMH JIJIs1 TOHUMAaHUS CTICIIHAIBHBIX
JTUCIUILINH, n3ydaeMbIx 1o HampasieHuto 03.04.02 ®dusuka kak B MarucTparype, Tak u jajee B
acriupantype. CTyaeHT, OCBOMBIIHK JaHHBIA KypC, MOJTOTOBIIEH K JESITEIbHOCTH, TpeOyromen
yrayOneHHol (yHIaMeHTalnbHON U Mpo(decCHOHANBbHON MOArOTOBKH, B TOM YUCIE K HAyYHO —
MCCJIEI0BATENbCKOM, a IPU COUYETAHUU OCBOEHUS JIOMIOJIHUTEIIbHON 00pa30BaTeIbHON MPOTPaMMBbI
MeAaroru4eckoro NpoQuis — K me1aroruueckoi AeaTeIbHOCTH.

By npomeXyTo4HON aTTeCTalluy: 3a4€ET, DK3aMEH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Yy
00yJaroNUXCsl CICTYIONUX KOMITETEHITN

PesynbraTel 00y4YeHUsI 110 AUCIUIUTNHE

Kon u HanmeHoBaHMe HHAUKATOpa™ (3Haem, ymeem, gradeem (HaAGbIKU U/UAU ONbIM
dessmenvHocmu))

IK-6 CnocoGen ocymecTBIsiTh NPoGecCHOHATBHYI0 HAYYHO-HCCJIEIOBATENBCKYI0 W TNPOEKTHYIO
JIeATEJIbHOCTh B KOMaH/Ie, B HAYYHOM KOJUIEKTHBE

HNIIK-6.1. OdopmitsieT NpoeKThl KalleHJapHbIX 3Haer oOmIHe MpaBmiia IHArPAMMHON TEXHHUKH (auarpamMmm
IUTAaHOB U IIPOTPaMM IPOBEICHUS OTACIBHBIX DeitHmana)
3JIEMEHTOB pabdoT YMmeeT npon3BOANTE AHAIUTHYECKUE M YHCIEHHBIE PacyeThl

[IPY M3YYEHHUHU M3JYYEHHS U PAcCesiHUsI CBETa

Bnageer  TeopeTMYECKMMH ~ HAaBBIKAMH  HCCJIEOBaHHS
SIBJICHUI KBAHTOBOH 3JIEKTPOIMHAMHKH

NIIK-6.2. OcymecTBisieT cliaxeHHy0 pabory B | 3HaeT mpuOOpHylo 0a3y sl HpoBeAeHHs J1labopaTOpHBIX
KOMaH/ie, Hay4HOM KOJUICKTHBE paloT 110 KBAaHTOBOH JIEKTPOIMHAMHKE

YMeeT CTaBUTh KOJUIEKTHBHBIE SKCIIEPUMEHTHI 110 H3YUEHHIO
pas3/iesioB KBAHTOBOH JIEKTPOIMHAMHKH

Brajgeer TeXHHKOH COBPEMEHHOT'O IKCIIEPUMEHTA

*Buo unoexca uHOuUKamopa coomeemcmeyem yueoHomy niamy.




Pesynprarel 00ydeHUs TO AUCUHUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIIMXCsl B COOTBETCTBUH C YTBEPKACHHBIM

y4€OHBIM IIJIaHOM.

I/IHI[I/IKaTOpI)I JOCTHIKCHUA

KOMIIETEHIINH

CUUTAKOTCA

JOCTHIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6yquHSI.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI
2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh AMCIHUILUIMHBI COCTaBisgeT 8 3aueTHbIX eauHul] (216 yacos), ux

pacnpeaciCHuc 1o BuaamM pa60T IMPEACTABJIICHO B Ta6m/1ue

c(hOpMUPOBAHHBIMU

Bunst pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04yHas
OYHas
3a049Has
1 2 X X
CEeMecCTp CEeMecTp CeMecCTp Kypc
(dacer) (dacer) (qacer) (qacer)
KonTakTHas pa6oTa, B TOM 4ncie: 106,5 30,2 76,3
AyauTOpHBIE 3aHATHS (BCero):
3aHATH JCKIIMOHHOTO THIIA 46 16 30
a00paTOPHBIC 3aHATHUS 60 14 46
MIPAaKTHYECKUE 3aHATHS
CEeMHHAPCKHE 3aHATHS
HNuasi KOHTaKTHas padoTa: 0,5 0,2 0,3
KonTponb camocTosTennsHOM paboTh
(KCP)
IIpomexxyrounas arrecranus (UKP) 0,5 0,2 0,3
CamocrositesbHast paboTa, B TOM 154.8 77.8 77
qucie:
Kypcosas pabora/mpoext (KP/KIT)
(moaroroBka)
KonrposnbHas padborta
Pacuérno-rpaduueckas padora (PI'P)
(moaroroBka)
Pedepar/scce (moaroroBka)
CaMocCTOsTEeNIbHOE H3Yy4YEHHUE pa3JielioB,
CaMOIIOJITOTOBKA (mpopaboTtka u
MOBTOPEHUE JIEKIIMOHHOTO Marepuaina |
MaTepuaja  y4eOHMKOB U Yy4eOHBIX 154,8 77,8 77
mocobuif, TOATOTOBKA K JTaOOPAaTOPHBIM H
MIPAaKTHYECKUM 3aHATUSM, KOJJIOKBUYMaMm
W T.J.)
IMoaroroBka Kk TeKynieMy KOHTPOIIO
KonrpoJs:
[Moaroroska k 3K3aMeHy 26,7 26,7
Obmas yac. 288 108 180
TPYAOEMKOCTH B TOM YHCJIE
KOHTAKTHas 106,5 30,2 76,3
pabdora
3a4.e/] 8 3 5

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHEL.
Paznensl (TeMbl) TUCIUTUIMHEL, U3ydaembie B 1 cemecTpe



KonunuecTBo yacos
Bueayaut
Ne HaumenoBanwue pa3neioB (Tem) Aymuropuas opH};ﬂ
Bcero pabora
pabota
J 113 JIp CPC
1. KBanTOBaHNE CBOOOIHOTO ANEKTPOMArHUTHOTO 1OJIsl. DOTOHBI 32 4 8 20
2. BomnHOBOE ypaBHEHUE Uit yacTHIEI co crinHoM (. Bo3oHs! 32 4 28
3. YpaBrenne Jlupaka B CHHHOPHOM TpeCTaBICHUN. DepMUOHBI 438 | 8 6 29,8
UTOI'O no pazdenam Oucyuniunbl 16 14 77,8
Kontpons camocrosarensHoit pabotsr (KCP)
IIpomexxyrounas arrecrarus (MKP) 0,2
IToAroToBKa K TEKYIIEMY KOHTPOIIIO
OO0m1ast TpyA0EMKOCTb 110 JUCTIUTUINHE 108
Pazaenbl (TeMbl) AUCIUIUIMHBI, H3y4aeMbIe B 2 CEMECTpe
KonuuecTBo yacos
Bueaynut
Ne HaunmenoBaHue pa3zieinos (TeM) AyRHTOpHES OpH};ﬂ
Bcero pabora
pabota
J 113 JIpP CPC
1.|YacTura Bo BHEIITHEM I10JIE 20 4 16
2.|3myuenHne 30 6 12 12
3.|PaccesiHue cBera 30 6 12 12
4.|Anarpammel DeitamMana 24 4 12 8
5.|B3anmopeiicTBHE AIEKTPOHOB ¢ (POTOHAMHU 28 6 10 12
6.|PanmnanoHHbIe TOTIPaBKU 21 4 17
UTOI'O no pazoenam oucyuniumvl 30 46 77
Kontpons camocrosarensHoit pabotsr (KCP)
IIpomexxyrounas arrecrarus (UKP) 0,3
[TonroToBKa K TEKYIIEMY KOHTPOIIO 26,7
OO0m1ast TpPyAOEMKOCTb IO JUCIUATUINHE 180

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

KypcoBoii npoekT: re npedycmompen

dDopMa NpoBeIeHUs ATTECTALUM 110 JUCUHUILIHHE: 3a4em, SK3AMeH

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaumenoBanue pasgena dopma Tekymero
Ne pasa Coneprxanue pasena (TeMbI) P yi
(Temsr) KOHTPOJISA

1. |KBanroBaHnue KBaHTOBaHHE CBOOOIHOTO IEKTPOMArHUTHOTO ITOJIS. onpoc
CBOOOIHOTO ®oronsl. KannbpoBovyHass ”HBAPHAHTHOCTb.

AEKTPOMArHUTHOTO DIEKTPOMAarHUTHOE TI0JIe B KBAHTOBOW Teopud. MOMEHT 1
noJis1. DOoTOHEI 4yeTHOCTH (poToHa. [lomsspu3anus GoToHa.

2. BonHOBOE ypaBHEHUE Tt 9acTHIl co crniHOM 0. YacTHIe! u onpoc
BonnoBoe ypaBHEHHE

anTudactuisl. [Ipeodpaszosanus C, P, T. BoxHoBOE
JUUIST YACTHIBI CO CIIMHOM
0. BO3OHbI ypaBHEHHUE JJI 9YacTUIIBI cO cTMHOM 1. BomHOBOE ypaBHEHHE
’ JUISL YaCTHI[BI C BRICIIMMU IEILIMH CIIMHAMMU.

3. YertpipexMepHbIe CIUHOPEI. CBsI3b CIIMHOPOB C 4-BEKTOPAMHU. onpoc
VYpasHenue [lupaka B P p p p P P
CIHHODHOM YpasHenue J[upaka B CHHUHOPHOM IPEACTaBICHUH.

. eucfasnem/m Cdepuueckue BomHbI. [lonspu3ainoHHas MaTpuIia
P ’ IUIOTHOCTH. BOJTHOBOE ypaBHEHHUE ISl YACTHUIIBI CO CITHHOM
DepMHOHBI
3/2.

4, Ypaeraenue [upaka it 2JIEKTPOHA BO BHEITHEM TIOJIE. onpoc
Yacruia BoO BHEIIHEM .

Hone Paznoxxenwue no crenensim 1/c. ToHKkas cTpykTypa ypoBHEH
aToMma BOZOpoAa. JIBIKEeHHE B IEHTPAITbHO-CHMMETPHYHOM




nose. [IBikeHue B KyJOHOBCKOM noje. PaccesHue. OnekTpoH
B BUJIE TUIOCKOM 3JIEKTPOMATHUTHOW BOJIHBI

5. Omneparop AIEKTPOMArHUTHOTO B3aUMOICHCTBUSI. onpoc
Hcnyckanue u noraouieHue. IunonapHoe U3ayyeHue.

DJIeKTpUYecKoe MyJIbTHIOIBHOE 3IydeHIE. MarHuTHOE

Wzny4yenne MyJIBTHIIOJIBHOE U3IIy4eHHUE. YTIOBOE paclpeaelieHhe U
nosipr3anus m3mydeHns. D¢ exts! 3eemana u lltapka.

ATOM BoZIOpOa. DIEKTPOHHBIE CIIEKTPHI. KonebaTenpHbIH 1

BpamateabHbIi criekTp. Potorddexr.

6. Ten3op paccesnus. EcTecTBeHHas NIUPUHA JIMHUN. onpoc
Pe3onancHas ¢uryopecueHnusi. Matpuma paccesHus.
AmmuinTyna paccesHus. PaznoxeHue no napuuaibHbIM
aAMIUTUTYAAM.

7. XpoHonoruueckoe npoussenecHue. Juarpammel OeliHMana onpoc

JUISL paccestHUA 3NeKTPoHOB. [luarpammel deliHMaHa A1

Huarpammbl DeifHmana | paccesHus (GOTOHA. DIEKTPOHHBIH mponaratop. @OTOHHBIH

mponaratop. OOIMe npaBuiIa AHarpaMMHON TEXHUKH.
BupTyasibHbIe YaCTHLBL.

8. Paccesrne dortona snexTporoMm. [TonspuzanmoHHeie onpoc
3¢ dexTsl. MarauroropMo3Hoe n3nydenne. O0pa3oBaHue nap
¢oronoB. O6pa3oBaHKe Map IPH CTOIKHOBEHHH YaCTHUII.
Wznyuenne GpoToHa 37€KTPOHOM B HI0JIE HHTECHCHUBHON
3JIEKTPOMArHUTHOU BOJIHBI.

Paccesnue cBera

Bsaumoneiicteue
AJIEKTPOHOB ¢ (POTOHAMHU

9. OmnepaTopsl MoJieit B reii3eHOEProBCKOM MIPECTABICHUH. onpoc
PanuanuonHsle TouHbIi POTOHHBIN M IEKTPOHHBIN MPONATaTOPHI.
MIOTIPaBKH Du3nuecKue ycIoBHUs NepeHOPMHUPOBKU. PafnaioHHbIe

MoNpaBky K 3akoHy KysoHa.
2.3.2 3aHsITHSI CEMUHAPCKOT0 THINA (J1A00PATOPHbIE 3aAHATHS )

No HanmenoBanue paznena TemaTHKa 3aHATHI/paboT dopma TeKyIero
(Temsr) KOHTPOJIA

1. |KBaHTOBaHUE [Monspu3samus GoToHa JIP
cBOOOHOTO
3JIEKTPOMAarHUTHOTO
1oJis1. POTOHBI

2. |YpaBuenue Jlupaka B [Tockue U chepuuecKre BOTHBI JIP
CIIHHOPHOM
MPE/ICTABICHUH.
DepMHOHBI

3. Vsnyuenne KoiebarenbHBIN U BpaIaTeIbHBIN CIIEKTP JIP

4. EcTtecTBeHHas IIMpPUHA CIEKTPAIBHBIX JIMHUN JIP
Paccesnue cera

5. Jnarpamms Oeiinvana Juarpammer @eitnmana. OOIIue mpaBuiia TuarpaMMHON JIP

TEXHHUKH

6. |B3ammopneticTBue . Honspuzammonnsie 3QdeKThr JIP

3JIEKTPOHOB C (POTOHAMH

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[lpy  w3y4yeHMHM  JUCHUIUIMHBI  MOTYT  TIPUMEHSTCS  DJIEKTPOHHOE  OOydeHWe,
JMCTaHIIMOHHBIE 00pa3oBaTebHbIe TeXHOoNoruu B cootBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
HE MPETYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 o0ecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0y4arommxcs Mo JMCHUIIHHE (MOIYJII0)



HepequL y‘{e6HO'MCTO,Z[I/I‘{eCKOFO obecrieueHus JUCHUILIUHBI I10

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITEITLHON paboThI
1 CamocrosTenbHoe  |MeToaudecKue YyKa3aHus 110 OpraHu3allud  ayJUTOPHOH U
M3y4YEHUE Pa3JeloB, |CaMOCTOSTEIbHOU pabor, YTBEPKICHHBIE kadenpoit
CaMOIIOArOTOBKA TEOPETUYECKOH (HU3UKM ¥  KOMIBIOTEPHBIX  TEXHOJIOTHH,
(npopaboTka u npotokoi Ne 9 ot «14» mapta 20171
IIOBTOPEHHUE

JEKIIMOHHOI'0 MaTepuasa
U MaTepuana yueOHUKOB
1 y4eOHBIX ITOCOOHIA,
IIOITOTOBKA K
71a00paTOPHBIM U
[IPaKTUYECKUM
3aHATHUSM,
KOJUIOKBUYMAaM M T.]1.)
2 [ToaroroBka k Meroauueckue  peKOMEHJalUMM  JUIsl  TOATOTOBKM K
TEKYIIEMY KOHTPOJIIO |IPAKTUYECKUM, CEMHUHApPCKUM M J1a0OpaTOPHBIM 3aHATHUAM,
yTBEp)KICHHble  Kadeapoil  TeopeTHuecko  GU3MKU U
KOMIIBIOTEPHBIX TEXHOJIOTHH, mpoTokod Ne 9 or «14» mapra

2017r

Y4eOHO-METOAUYECKUE MaTepualbl JJIsl CaMOCTOSTENbHONW paboThl OOyYaroIIMXCs W3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

J7i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTHM OT KOHTHMHIE€HTA
o0yJaromuxcs.

3. OOpasoBaTeJbHbIe TEXHOJOIMH, NPHMEHsSIeMbI¢ NPH OCBOCHHH JHCHHUIINHBI
(Mmonmy.Jist)

B Xozme wu3ydyeHHMs JUCUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUM: JIEKIMM, NPAaKTUYECKUE 3aHATHs, NpoOiieMHOEe OoOydeHue,
MOJyJIbHAs TEXHOJIOTHUS, MOJATOTOBKA MUCHBMEHHBIX AHAJUTUYECKHX PabOT, CaMOCTOSATENIbHAs
paboTa CTy/ICHTOB.

KoMIIeTeHTHOCTHBINM MOAXOX B paMKax MpPEnoJaBaHus IJUCLMIUIMHBL pealn3yeTcsl B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOJOB (IPOEKTHBIX METOJUK,
MO3rOBOIO INTYpMa, pa300opa KOHKPETHBIX CHUTyalllil, aHaiM3a NeJarornyeckux 3ajad,
MeAarorn4eckoro SKCIepuMEeHTa, MHBIX (OpPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

WudpopmanlMoHHbIE  TEXHOJOTMM, MPHUMEHSEMble TIpPH U3YYCHUM JAUCHUIUIUHBL:
UCIIONIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B  HH(OPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHON ceTH MIHTepHeT.



AnanTuBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, TIPUMEHSIEMbIC PU U3YYCHUU TUCITUTUIUHBI
— Uil JIAI C OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 3I0POBbSI MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4.01eHOYHbIE CPeICTBA IJfl TEeKYHIero KOHTPOJIA YCIEeBAeMOCTH M MPOMEKYTOYHOI
aTTrecTalnuu

JOCTIDKEHUH  o0ydaromuxcs,

OHGHO‘IHBIG cpeacrtBa Mnpe€aHasHAUCHbI I KOHTPOJA MW OLCHKHU 06pa30BaTeJ'IBHI)IX

OCBOMBIIUX HpOrpamMmy y4yeOHON JAMCLMIIIMHBI

KBaHTOBas 351IeKTpPOIUHAMUKAY.
OueHOYHBIE CPECTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTPOJIsA B JOpME OTYETOB MO JIA0OpAaTOPHBIM paboTaM U NMPOMEKYTOUHOH aTTeCTALMHU B

(dbopMe BOTIPOCOB K IK3aMEHY.

«b1.B.04

CprRTypa OHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTreCTaliumn

Kona u nammeHnoBanue HauMmeHoBaHME OLIEHOYHOI'O CPECTBA
Ne PesynbraTel 00y4eHus
n/n HHAKKATOpa (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB Tpomesxyrounas
(B cooTBeTcTBMH C 1. 1.4) aTTecTanus
UIIK-6.1. OdopmiseT 3naer o6mwue npaBuia | JlabopatopHas padoTa — o Bomnpoc Ha 3auete
MIPOEKTHI KaJICHAAPHBIX MUarpaMMHOM  TEXHHKHU | TeMe, pa3zieiy 1-8
IIJIAHOB U IIPOrpaMM (mnarpamm DeiliHMaHa) Omnpoc Bompoc Ha
IIPOBEACHUS OTAEIbHBIX Ymeer MIPOU3BOUTH sk3ameHe 1-18
3JIEMEHTOB padboT AHATUTHYCCKHE u
1 YUCIICHHBIC PAacdeThl TPHU
W3YUCHUH W3Iy4CHHUA W
paccesHUsI cBeTa
Brnanmeer Tteopermueckumu
HaBBIKAMHU HCCIICIOBAHUSA
SIBJICHUH KBaHTOBOH
3JIEKTPOIMHAMUKHA
UIIK-6.2. Ocymectrisier | 3Haer mnpubopHyro 0a3y | JlabopaTophas paborta — o Bormpoc Ha 3auerte
CIaXCHHYIO paboTy B | JUId MIPOBEJICHUS | TEME, pa3eily 9-17
KOMaHjie, Hay4yHOM | JabopaTopHbix pabdotr mo | Ompoc Bormpoc Ha
KOJIJICKTHBE KBaHTOBOI sk3ameHe 19-36
3JIEKTPOAMHAMHUKE
YMmeer CTaBUTh
2 KOJJICKTHBHEIC
9KCIEPUMEHTBI o
H3YYCHUIO pa3zaenos
KBaHTOBOU
3JEKTPOJUHAMUKA
Bnageer TEXHUKOU
COBPEMEHHOI'0
9KCIICPUMEHTA

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepUAaJibl, He00X0AMMbIe IJI OLleHKH

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI

(popMupoBaHus KOMIIETEeHIIHI1 B Ipollecce OCBOEHUsI 00pa30BaTeJbHOM IPOrPaMMBbl
IIpuMepHBbIi NepedYeHb BONPOCOB U 3aJaHU I

HaiiTn narpanxuas CIMHOPHOTO MOJIA

Onpenenuth 3apsAI0BYI0 M MNPOCTPAHCTBEHHYID YETHOCTh CHCTEMBI, COCTOSIIEH U3
qacTuIbl co cnuHOM 0 W ee aHTHYacCTHIbl, C OPOMTAIbHBIM MOMEHTOM | OTHOCHUTEIILHOTO
JIBHOKEHUS.

Hanucate MaTpuily mioTHOCTH (JOTOHA B MPEACTABICHUH, B KOTOPOM OCSMU KOOPAMHAT
SIBJISIFOTCS IEPIICHANKYIISIPHBIE OPTHI.

Ornpenenutb ypOBHHU 3HEPTUU JJIEKTPOHA B MOCTOSIHHOM MarHUTHOM IIOJIE.



Onpenenuts W3MEHEHUE HANpPaBJICHUS MOJSAPU3AIMU YACTUIBl MpPU €€ JBUKEHUU B
IUIOCKOCTH, MEPHEHAUKYISIPHOH OJHOPOJHOMY MAarHUTHOMY IIOJO; TpPHU JBHXKEHUU BJIOJIb
HaIpaBJCHUsI MArHUTHOTO MOJIS.

3adeTHO-IK3aMeHAIHOHHbIE MATEPHAJIbI JUISA MPOMEKYTOUHOI aTTecTanuu (3a4er)

KBaHnTOBaHNE CBOOOAHOIO 3JEKTPOMArHUTHOTO MOJIS.
DOTOHBL.
KanuGpoBouHast ”HBapUAHTHOCTb.
DNEKTPOMarHUTHOE M0JI€ B KBAHTOBOW TEOPUHU.
MoMeHT 1 4eTHOCTh (POTOHA.
[Monspuzanus GporoHa.
BonHoBoe ypaBHeHMe Ul yacTHLL ¢O cTMHOM 0.
YacTulibl U aHTUYACTHULIBL.
IIpeobpazoBanms C, P, T.

. BosiHOBO€ ypaBHEHHUE U1 YaCTULIBI CO CIIMHOM 1.

. BoslHOBO€ ypaBHEHHE I YaCTULIBI C BBICIIMMH LIEIbIMU CIIMHAMM.

. UeTplpexMepHbIE€ CHUHOPBI.

. CBs13b CIMHOPOB C 4-BEKTOPAMH.

. YpaBHeHue /lupaka B CIHHOPHOM IIPEJCTaBICHUU.

. Cepuueckrie BOJIHBIL.

. [lonsipu3anmonHas MaTpulia IOTHOCTH.

. BontHOBOE ypaBHEHMeE I 4YaCTHIIBI CO CIIUHOM 3/2.

CoNoA~WNE

PR R RRRE R
~Noo ok~ WNEO

3a4yeTHO-IK3aMEeHAIMOHHbIE MAaTepHAJBI sl NPOMEXKYTOYHOH aTTecTaluu
(3x3amen)

VYpasHenue [lupaka 1st 3J€KTpOHA BO BHEILLIHEM I10JI€.
Paznoxenue no crenensm 1/c.

ToHkas cTpyKTypa ypoBHEH aTOMa BOIOpOa.
JIBrKeHME B EHTPAIbHO-CUMMETPUYHOM IIOJIE.
JIBrKeHHE B KyJIOHOBCKOM ITOJIE.

Paccesnue.

DNEKTPOH B BUJE IJIOCKOW JIEKTPOMAarHuTHOM BOJIHBI
Omneparop MEeKTPOMarHuTHOTO B3aUMOIEHCTBUS.
Hcnyckanue H MOrJIonieHue.

0. AunonpHOE U3Ty4YEHHE.

11. DnexkTpuueckoe MyJIbTHIOIBLHOE U3JTyUYEHUE.

12. MarauTHOe MyJIbTHIIONBHOE U3ITyYEeHHUE.

13. YrioBoe pacripenerneHue v NOJSpU3aIis H3ITydeHHs.
14. 3¢pdextr 3eemana u Tapka.

15. Atom Bostopoia. DNEKTPOHHBIE CIIEKTPHI.

16. KonebarenpHbIi U BpamarenbHblid criekTp. ®oTosddexr.
17. Tenzop paccesiHusl.

18. EcrecTBeHHas MIMpPHUHA JIMHUH.

19. Pe3oHaHcHas uryopecIeHITHS.

20. Marpuia paccessHus. AMIUIUTYa paccesHusL.

21. Pa3znoxeHwue 1Mo mapIyaibHBIM aMILTATYIaM. XPOHOJOTHYECKOe IPOU3BEICHHE.
22. lnarpammbl OeliHMaHa 17151 pacCestHUs JIEKTPOHOB.
23. lnarpammel Oeitamana JUIs paccessHUs (POTOHA.

24. DnexTpoHHbIH mponaraTop. @OTOHHBINA IpoMaraTop.

BOoo~NoOR~WDNE



25. O6muue npaBuiia 1uarpaMMHOM TEXHUKH.

26. BupTyaibHbIe YaCTHIIBI.

27. Paccesnue GpoTOHA 3IIEKTPOHOM.

28. TopMO3HOE U3ITy4YCHUs DIIEKTPOHA Ha SI/Ipe.

29. TonsipuzanmoHHbIe 3G (HEKTHI.

30. MarauToTOpMO3HOE U3TyYeHHE.

31. O6pazoBanue map ¢poroHoB. OOpa3oBaHHE MapP MPU CTOIKHOBCHUH YaCTHII.
32. Uznyuenne GOTOHA MJIEKTPOHOM B TI0JI€ MHTCHCUBHOM AJIEKTPOMArHUTHON BOJIHBI.
33. OmnepaTtopsl NOJI€H B TeH3eHOEPTOBCKOM MTPEACTABICHHH.

34. Tounblii (HOTOHHBIN W AIEKTPOHHBIN ITPOITAraToOPHI.

35. ®uznyeckue ycioBus IEPEHOPMUPOBKH.

36. Pagnannonneie nmonpaBku K 3akoHy Kynona. Paccesnue porona Ha ¢oToHe.

Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI

Kputepuu onieHnBanus 1o 3a4ery:
«3a4TEHOY»: CTYJICHT BJIAJICET TCOPETUUCCKUMH 3HAHUSMU 10 JAHHOMY pa3liely, 3HaeT CTYACHT
BJIQJICET TEOPETHUECKHMMH 3HAHUSAMH TI0 JaHHOMY pa3/iely, 3HAaeT OCHOBHYIO TEOpHIO
JTUCHUILIIMHBI, JIOMYCKAeT HE3HAUUTEIbHBIC OIIMOKU, CTYACHT yMEET MPaBHIBHO OOBSICHSTH
MaTepual, UUTIOCTPUPYS €ro MpUMEepamH.

«HE 3a4TEHO»: MaTepuall He YCBOEH WJIM YCBOEH YAaCTHYHO, CTYACHT 3aTPYAHSECTCS IPUBECTU
IPUMEpBI, JOBOJIBHO OTPAaHUYEHHBIH 00BEM 3HAHUI MPOTPaMMHOI0 MaTepuaa

Oyenxa Kpumepuu oyenusanus no skzameny
Buicokuii  ypogenv «5» | OYeHKy «OMAUUHOY» 3ACTYIHCUBAEN CIYOEHM, OCEOUBUUUN SHAHUS,
(omauuno) VMeHUs, KOMHemeHyuu U meopemuyeckuli mamepuanr 6e3

npobenos;,  BbINOIHUBWULL 8Ce  3A0AHUS, NPEOYCMOMPEHHble
VUeOHbIM — NJIAHOM HA  BbICOKOM  KAYECMBEHHOM  YPOBHE,
npakmuyeckue — HAGbIKU  NPODECCUOHANbHO20 — NPUMEHEHUs.
0CB0EHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii  yposenb «4» | OYeHKy «XOpowioy 3aciydcueaem CcmyoeHm, NpaKmuyecKu
(xopowo) NOHOCMbIO  OCEOUBUWIUTL  3HAHUSL, YMEHUsl, KOMNeMmeHyuu u
meopemuyeckutl. mMamepuai, yyeOHvle 3A0aHUs He OYeHeHbl
MAKCUMATbHbIM  YUCIOM OANL08, 6 OCHOBHOM CHOPMUPOBAT
npaKmuyecKue HasoblKu.

Tlopocosyiii yposenv «3» | OYeHKY — «YOO0BIIeMEOPUMENLHO»  3ACAYICUBAEM — CIYOeHm,
(yoosnemsopumenbHo) yacmuyHo ¢ npoberamu  0CEOUBWIUL  3HAHUS,  YMEHUs,
KOMNemeHyuu U Mmeopemuyeckuti Mamepuai, MHozue yieOHble
3a0aHust 1ubO He BbINOJHUIL, AUOO OHU OYEHEeHbl YUCIOM 0aI08
OU3KUM K MUHUMATLHOMY, HEKOMOPble NPAKMUYeCKUe HaABbIKU He

cghopmuposanwi.
Munumanvhslli yposeHb | OYeHKY «HEYO0BNIeMEOPUMENbHOY 3ACIYHCUBAEN CMYOEHM, He
«2» 0CBOUBWULL 3HAHUS, YMEHUs, KOMNEeMeHyuu u meopemuyeckull

(HeyOoenemeopumenvHo) | mamepuaiu, yueOHble 3a0aHus He GbINOIHUL, NPAKMUYEcKue
HABbIKU He CHopMUPOBanbi.

OHCHO'—IHH@ cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbA BBI6I/IpaIOTC$I C YUCTOM UX MHIAUBUAYAJIIBbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

—Ipu H€O6XOJII/IMOCTI/I HWHBaJIWJaM U JUIaM C OTpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbEA
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BpEMS JIA TIOATOTOBKU OTBETA HA 3K3dMCHE;



— MPU MPOBEICHUU MPOLIETYPHl OIICHUBAHUS PE3Y/IHTATOB O0yUYCHHS MHBAIUIOB U JIUI C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
U WHBAJIWIOB IIpOLEypa OICHUBAHHS PE3YIbTATOB OOYYCHHS 10 TUCIUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

JJist U1 ¢ HAapYIICHUSIME 3PCHUS

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevyennb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOTHil

5.1. YueOHasi auTeparypa

1. Jlannay, JI. JI. Teopetnueckas ¢usuka : yuebnoe nocodue : B 10 1. T. 4. KBanToBas
anekrpoaunamuka / JI. J1. Jlannay, E. M. JIudmm ; mox pen. JI. I1. [TuraeBckoro. - 4-¢ U3 ., ucmp.
- Mocksa : ®U3MATIIUT, 2020. - 720 c. - URL: https://e.lanbook.com/book/185660 (nata
obpamenust: 19.02.2022). - Pexxum goctymna: ais aBropu3. mosib3oBareneit. - ISBN 978-5-9221-
0058-8. - TekcT : 31eKTPOHHBIH.

2. ComoB, A.M. DrnektpoanHaMuka : yaeoHoe mocobue / A.M. Comos, B.B. CrapoctuH,
C.[. benecnapckuii ; mox pea. A.M. ComoBa. - Mocksa : ['opsiuast muaus-Tenekom, 2017. - 198
c. - https://e.lanbook.com/book/111103. - TekcT : 37eKTPOHHBIIA.

3. KpaiinoB, Bragumup IlaBnoBuu. KBaHToBast Teopusi M3Iy4eHUS aTOMHBIX YacTHUI] :
[yaeOHOe mocobue] / B. I1. Kpaiinos, b. M. CmupHOB. - Jlosronpynasiii : MaTemekr, 2015. - 293
C. : Wi - (Pu3TexoBCcKkUil yueOHUK). - bubnuorp.: c. 288-293. - ISBN 978-5-91559-204-8 : 1392
p. - TekcT : HemocpeaACTBEHHBIN.

4. Beprenec, Cepreit HukutoBuy. Jlekiuu no KBaHTOBOW 3JIEKTPOJUHAMUKE : yueOHOE
nocobue nns cryneHtos By3oB / C. H. Beprenec. - M. : ®USMATIIUT , 2006. - 244 c. -
bubnuorp.: c. 244. - ISBN 5922106341. - Tekct : HemoCpeACTBEHHBIH.

5. beikos, B. I1. Jlazepnas anextpoanHamuka : yueoHoe nocoodue / B. I1. brikos. - MockBa
: DUBMATIIUT, 2006. - 378 c. - URL: https://e.lanbook.com/book/48242 (nara oOpaiieHus:
20.06.2024). - Pexxum gocTyma: JjIst aBTOPHU3. TMOJIb30BaTeel. - TeKCT : 3JeKTPOHHBIH.

5.2. Ilepuoanyeckasi JJuTeparypa

Vkazviearomea  neuamuvle  nepuoouveckue uzoanus u3z «llepeuns  neuammvix
nepuooudeckux — uszoaumuul, xpawawuxcia 6 ¢onde Hayunou  oubruomexu  Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexkmpornnsie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BepCull HCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyory:

1. Bassl qannbix kommanuu «Mct Beroy» hitp://dlib.eastview.com

2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/



https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/

3. ScienceDirect — Benymias napopmanronsas miardopma Elsevier
https://www.elsevier.com/

4. Hayunas snekrponnas oubnuoreka (HOB) http://www.elibrary.ru/

5. W3Bectus BpicIIMX Y4eOHBIX 3aBeneHuid. Pannodusuka.

6. Muadopmaruzanus u cBs3b

7. Ycnexu pU3MUECKUX HAYK
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9.

1

XKypHain 3KCTIepIMEHTAIBHON U TEOPETUIECKOH (pr3HuKH
[Tucema B "XKypHau SKCIEpUMEHTAIBHON U TeOpeTUYeCKOr (pu3uku"
0. PagnoTexHuKa U 3JIEKTPOHUKA

5.3. UHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccniickoit
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (OCTYH K DJIEKTPOHHOM OMOIHOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru

agkrwnE

NHpopmManMOHHBIE CIPABOYHbIEC CHCTEMBI:
1. KoncynbranT [lntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO f0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX auccepTanuii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);



https://www.elsevier.com/
http://www.elibrary.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/

4. MMHHCTEpPCTBO HayKH U BbICIIEro oopaszoBanus Poccuiickoit dexepannn
https://www.minobrnauki.gov.ru/;

5. ®dexaepanbHbiii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nu@poBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepanbHbIil IEHTP UHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHBbIE PeCypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyqenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IJIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX PECYpPCOB Kadeapsl HHHOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHousioruil B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKa3aHusi JJisl 00y4arOLIHXCS M0 OCBOEHUIO TN CIHUIIIMHBI (MOTY/JIs1)

Jlexuusa siBnsieTcst ogHON U3 GOpM HU3yUEHUSI TEOPETUUECKOTO MaTepHala Mo JUCIHUILTHHE.
B xo/1e neK1nmoHHOT0 Kypca MPOBOJAUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0I0B U TEOPHIA.
B Tterpamu i KOHCHNEKTUPOBAHUSA JIEKIMA HEOOXOAMMO HMETh TMOJsl, TAE MO XOAY
KOHCIIEKTUPOBAHHUS JIEJIAI0TCSI HEOOXOIMMBIE TTIOMETKH. 3aMiCH JTOJKHBI OBITh N30UpaTeIbHBIMHU.
B KoHCHIEKTE MPUMEHSIOT COKPAILIEHUE CIOB, YTO YCKOPSIET 3aMKCh.

Bormpocrkl, Bo3HHMKamIIMEe B XOJ€ JEKIHUHM, €CIW HE 3aJaHbl Cpa3zy, PEKOMEHIYeTCS
3aMKuChiBaTh HA TONAX U TIOCIEe OKOHYAHUs JIEKIUU OOpaTHThCS 3a pa3bsCHEHHEM K
npenoaaBarento. Heo6XxoauMo akTUBHO pabOTaTh C KOHCHEKTOM JICKIIMHU: TOCJE OKOHYAHUS
JEKIMM PEKOMEH/1yeTCsl IEPEUUTATh CBOU 3alIMCH, BHECTH NOMPABKU U JOTIOTHEHUSI.

OnHUM 13 OCHOBHBIX BUJIOB JCSATEIHHOCTH CTYACHTA SBISICTCS CAMOCTOSATENbHAS padoTa,
KOTOpasi BKJIIOUaeT B ce0s M3ydeHHe JEKIIMOHHOTO MaTepuana, y4eOHUKOB U Y4eOHBIX MOCOOUH,
MOATOTOBKH K BBIIMOJIHEHHIO JJA0OPATOPHBIX pabOT 1 OPOPMIICHUIO TEXHUUECKHUX OTYETOB IO HUM,
a TaK € MOATOTOBKU K MPAKTUYECKUM 3aHITHSAM U3YYEHHUEM KPAaTKOM TEOpPUH B 3a/layHUKaX U
pEIICHUH JIOMAaIllHUX 3aJaHuid. MeToauka CcamMoCTOSATENbHONH padOThl  MPEIBAPUTEITHLHO
pa3bACHSETCS TMpenojaBaTelieM M B TMOCIHEAYIOINIEM MOXET YTOYHATBCS C  YYETOM
WHIUBUIYAJIbHBIX OCOOCHHOCTEM CTYIEHTOB. BpeMs W MecTo caMOCTOSTEIhHON padoThI
BBIOUPAIOTCS CTYIEHTAMU IO CBOEMY YCMOTPEHHUIO TNIAHWPOBAHNE BPEMEHU HA CAMOCTOSTENBHYIO
paboTy, HEOOXOAWMOTO Ha HM3YyYCHHE HACTOSIICH IUCHIUILIMHBI, CTYACHTaM JIyYIlle BCETO
OCYLIECTBIISITh PAaBHOMEPHO HA BEChb CEMECTp, MpeaycMaTpuBas IpPU OSTOM PETYISIPHOE
MMOBTOPEHHE MPOMACHHOTO MaTepuara.


https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CaMocTosTenbHYIO padoTy HaJ AUCIUILTUHON CTIeyeT HAYMHATD C U3yUEHUS TIPOTPAMMBI,
KOTOpasi COJEPKUT OCHOBHBIE TpeOOBaHWA K 3HAHUSIM, YMEHUSM M HaBBIKAM OO0y4YaeMbIX.
O0s13aTeNBHO CIIeIyeT BCIOMHHUTD PEKOMEH AN MTPETIOIaBATENs, TAHHBIC B X0JIC YCTAHOBOYHBIX
3aHATUH. 3aTeM CieayeT NMPHUCTYNaTh K M3YYCHHIO OTIEIBHBIX Pa3/iejloB U TEM B TOPSIKE,
MPEeyCMOTPEHHOM nporpamMMoi. [loydnB nmpencraBieHne 00 OCHOBHOM COACPXKAHUK pa3fena,
TEeMbI, HEOOXOJMMO M3yYHUTh MaTepHal IO TeMe, M3J0KCHHbIH B ydeOHHKe. LlemecoobOpasHo
COCTaBUTh KPATKUU KOHCIIEKT WJIH CXEMY, OTOOPaXKArOMIYI0 CMBICT U CBSI3M OCHOBHBIX TOHATHHN
JIAHHOTO pa3zelia U BKIIOUYCHHBIX B HETO0 TeM (WM 0oJiee MPOIYKTUBHO — JOTIOJHUTH KOHCIIEKT
JICKITUN ).

OO0s3aTennbHO  clieAyeT 3alliChiBaTh BO3HUKIIHME BOMPOCHI, HAa KOTOpPHIE HE YIAlI0Ch
OTBETHTH CaMOCTOSTENbHO. HeoOX0oMuMo M3Y4YHTh CIHMCOK PEKOMEHJOBAHHOW IHUTEpaTyphl U
yoenuThcsi B €€ HAJIMYMM B JIMYHOM IIOJB30BAHMM WJIM B IOJPA3ACICHHUSIX OMOIMOTEKH B
OyMaXHOM HJTH DJIEKTPOHHOM BHje. BCIO OCHOBHYIO YUEOHYIO JTUTEpaATypy JKEIaTeIbHO U3ydaTh
C COCTaBJICHMEM KOHCIIeKTa. UTeHHEe JIUTEpaTyphl, HE COMPOBOXKIAEMOE KOHCIIEKTHPOBAHHEM,
MaJio pe3yabTaTUBHO. L{enh HamrcaHus KOHCIIEKTa M0 JUCIUTUIMHE — c(hOPMHUPOBATH HABBIKH TIO
MOMCKY, 0OTOOPY, aHATN3Y U (HOPMYIUPOBAHUIO YyUEOHOTO MaTepHraia. DTH HABBIKH 00s3aTEIbHBI
JUTSI TIOOOTO CIIEIIUAIMCTA C BBICIITM 00pa30BaHUEM HE3aBHCHMO OT BHIOPAHHOT'O HAIIPABIICHUS.

Hanucanune xoHcnekTa JOMKHO OBITH TBOPYECKUM — HY)KHO HE MEpPENUCHIBATH TEKCT U3
HUCTOYHUKOB, HO IBITAThCS KPATKO M3JIaraTh CBOMMU CIIOBAMH COJICP)KaHHE OTBETA, IMPH 3TOM
MaKCHMaJbHO €0 CTPYKTYPHUPYS U UCIOIB3YSl CUMBOJIBI U YCIIOBHBIE 0003HAUYeHUS (B 3TOM Bam
MOMOT'YT BOIPOCHI BBIHOCUMBIC Ha 3a4eTHOC TECTHpPOBAHWE M JK3aMeH). KomupoBanue u
3ay4dBaHHE HEOCMBICICHHOTO TEKCTa TPYAOEMKO W MO0 OONbIIOMY CYETy HE UMEeT
MO3HABATCIIBHON W TIpakTW4YecKoW IeHHocTh. [Ipm paboTe Haj KOHCIEKTOM O00s3aTeIIbHO
BBISIBJISIFOTCSL M OTMEYAIOTCS TPYJAHBIC AJII CAMOCTOSITEIBHOTO U3YUEHHUsI BOIPOCHI, C KOTOPBIMU
YMECTHO OOpaTUTHCS K MPEIoJaBaTelli0o NP TOCEHICHUH 3aHATUH W KOHCYJIbTAIMHA, JINOO B
WHUBUAYAILHOM TMOPSAKE.

[Tpu uTeHnn y4eOHOI ¥ HAYYIHOH JINTEPATYphl HEOOXOAMMO BCET/Ia CIICTUTH 32 TOUHBIM H
MOJIHBIM TIOHMMAaHUEM 3HAY€HUS TEPMHHOB M COJEpPKAHUS MOHSITHM, UCIOIb3yeMbIX B TEKCTE.
Bcerna ciienyer yrouHATh 3HAYEHHUS TI0 CIOBApPSM HIIM SHIUKIONCIUSM, NP HEOOXOTUMOCTH
3aIIHCHIBATD.

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBIIIOE 3HAYCHHE HMEET WHJWBHIyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONTUM HHIUBUYaTU3aIMN O0yICHUS W YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE oDecniedeHne Mo AUCHUIIHHE (MOAYJII0)

I[Io Bcem Bumam y4eOHOH [EATENHHOCTH B paMKaxX TUCIHUIUIMHBI HCHOJIB3YIOTCS
ayJIMTOPUH, KaOMHETHI W JIA0OpATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIEIUATH3UPOBAHHBIM U
71a00paTOpPHBIM 000PYIOBAaHUEM.

[Tpu 3amonHeHUH TAOIUIBI YIUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YIECOHBIM
TUTAHOM TI0 JAaHHOW JUCIMILTUHE: JISKIIMH, 3aHITHS CEMUHAPCKOTO TUTA (TIPAaKTUYECKUE 3aHSATHS,
nabopaTopHbIe pabOTHI), a TAK)KE KYPCOBOE TPOSKTUPOBAHKE, KOHCYJIBTAINH, TEKYIIIMA KOHTPOJIb
U TIPOMEXKYTOUHYIO aTTECTAIHIO.

HanmenoBanue crienuaibHBIX
MOMEIICHUI

OCHAIIIEHHOCTD CIIEI[HAIHHBIX
THOMEIEHUH

IlepeueHb JUIIEH3MOHHOTO
MIPOTPAMMHOTO 00ECTICUCHUS

Y4eOHbIe ayAUTOPHH IS
MIPOBEJICHUSI 3aHSITHH JIEKIIMOHHOTO

tuna 300C, 201C, 227C, 114C, 209

Meoben: yuebHas mebenb
TexHu4ecKue cpecTBa 00YUCHHS:
9KpaH, IPOEKTOP, KOMIBIOTEP

IIporpammHoe  oOecnedyeHue B
paMKax [porpamMMmbl  KOMIIAHUH
Microsoft “Enrollment for




C,315C Education  Solutions” IS
KOMITBIOTEPOB u CEpBEpPOB
Ky6anckoro TOCYAapCTBEHHOTO
YHUBEPCUTETa U €ro (HIIHaioB,
AHTUBHpYCHas 3aIuTa
¢u3ndecknx pabouMx CTAaHIUHA |
cepBepoB:  Kaspersky Endpoint
Security JUIS ou3Heca —
Crannaptaeiid Russian Edition.
Onepanonnas cucrema MS
Windows.

OducHbli nakeT NpUI0KEHUN

VYueOHble ayTUTOPHHU JUIS
MIPOBEACHUS 3aHATUI
CEeMHHApCKOro THIIA, PYNIOBBIX U

Meobernb: yuebHas MeOenb
TexXHUYIECKHE CPEICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

HHMBUIYaJIbHBIX KOHCYIbTAIMH, O6opynoBaHue: MicrosoftOffice.
TEKYIIEro KOHTPOJIA U Cucrema MATLAB
poMexyTouHoi arrectanuu 227C,
119C, 122 C,209 C,315C, 133 C
Jns  camocTosTeNnbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,

YKOMILJICKTOBAHHBIC CHeI_II/IaJ'II/BI/IpOBaHHOﬁ Me6eHBIO, OCHAIlICHHBIC KOMHBIOTepHOﬁ TEXHUKOM C
BO3MOXXHOCTBIO INOJKIOYCHHA K CCTH «I/IHTepHeT)) u obecrieueHuEM A0CTYyIIa B DJICKTPOHHYIO

nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaumenoBanue nomeeHui s OcCHaIIeHHOCTh TIOMEIEeHUH 115 IIepedeHb NULIEH3MOHHOTO
CaMOCTOSATENIbHON pabOTHI CaMOCTOSATENBLHOM PaboThI HPOTPaMMHOT0 00ecTIeYeHHs
oOyyaromuxcs oOyyaromuxcs
[Momemenune it camocTosiTeNbHOW | Mebenb: yueOHas mebeb IIporpammHoe  oOecredeHue B
paboThl o0ydaromuxcs (UnTaapHbIi | KOMIUIEKT — cHenuaau3HpoOBaHHOW | paMKax  IMpOTpaMMbl  KOMITAaHUH
3an HayuHoii OMOIHOTEKH) MeOeH: KOMIBIOTEPHBIC CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommprotepras | Education  Solutions” TUTS
TEXHHKa C TOAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBEpOB
nH}popMannoHHO- Kybanckoro TOCYAapCTBEHHOTO
KOMMYHHUKaIIMOHHOH CeTH | YHMBEpCHTETa W €ro (HINAJIOB,
«MHTEpHET» W JOCTymoM B | AHTHBHpPYCHas 3almTa
UIEKTPOHHYI0  MH()OPMAaIMOHHO- | GU3MUYECKHX pabOYMX CTaHIUH H
00pa3oBaTeIHHYIO cpeny | cepsepoB: Kaspersky Endpoint
o0pa3oBaTeNpbHONM  OpraHu3anuu, | Security JUTST Ou3Heca -
BeO-kaMepbl, KomMMmyHHKanuoHHoe | CranmaprtHblil Russian Edition.
obopymoBanue, oOecrneunBaroIee
JOCTYl K  CETH  HWHTEpHET
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJIHOE  COEJMHEHHE 10
texuoorun Wi-Fi)
[Momemenne i camocTosTeNnbHOW | Mebenb: yueOHas Mmebernb [Mporpammuoe  obecrieueHne B
pabotsl ooyuaronuxcst (ayn.207C) | KoMiuiekT — crenuanu3upoOBaHHOW | paMKax — HpOrpaMMbl  KOMIAHHA
Me0OemH: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommberotepHas | Education  Solutions” OIS
TEXHHKa C TOJAKIIOUEHHEM K | KOMIIbIOTEPOB u CepBEpOB
UH(POPMAITUOHHO- Ky6anckoro TOCYJIapCTBEHHOTO
KOMMYHHUKAIMOHHOI CeTH | YHHMBEpCHTETa W €ro (HIHaoB,
«VHTepHeT» W gocTynoM B | AHTHBUpYCHas 3ammra
SJIEKTPOHHYI0  HMH(OpMaNHMOHHO- | pu3uueckux pabodyMx CTaHIUH U
00pa3oBaTeNbHYIO cpeny | cepsepoB: Kaspersky Endpoint
oOpa3oBaTeNbHOW  OpraHu3anu, | Security JuLst OuzHeca -
BeO-kamepbl, KoMMyHHKanuoHHoe | CraHmapTHblii Russian Edition.
obopynoBaHue, oOecreYnBaroIee
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJMHEHHE 10
texuonorun Wi-Fi)




