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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

dhopmupoBaHue po¢eCCHOHATBHBIX KOMITCTCHIIHH, BOCTPEOOBAHHBIX npu
MIPOCKTUPOBAHUH, CO3/IAHUH U YIIPABJICHUH 3alTUIIICHHBIMA CUCTEMAMHU CBSI3H.

1.2 3agauu M CHUILTHHEI

0000IIUTh ¥ CHCTEMATU3UPOBATh 3HAHUSI 110 OOIIETEOPETUYECKUM BOTIPOCAM, CBSI3aHHBIM
C KBaHTOBOH mepenaveid mHPOpMAIUH; PacCMOTPETh OCHOBHBIE (DYHIaMEHTATbHBIC MPUHITUITHI
paboThl U YCTPOMCTBO COBPEMEHHBIX CHUCTEM KBAHTOBOT'O PACHpEIENICHUs KPUIITOrpapuuecKux
KJIFOYEH, TOHATUMHBIA M MAaTeMaTUYECKUM anmnapaTr, HCHOJIb3YEMBIM MpPH JOKa3aTEIbCTBE
CTOMKOCTM CHCTEM KBAHTOBOH KpunTorpaduu, pasiuuHble BUABl aTak HAa KBaHTOBO-
KpunTorpauueckue CUCTEeMbl U METOJbl MPOTUBOACUCTBUS UM; MOJTyYEHHE MPAKTUYECKUX
HABBIKOB ~ pacueTa OCHOBHBIX  TapaMEeTPOB  KBaHTOBO-KPUNTOrpaUUECKOM  CHUCTEMBI
pacnpeneneHus KIF4e.

1.3 MecTo AucuuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl
Jucnunnuna «KBaHnToBast kpunrorpadusi B CHCTEMax CBSI3U» OTHOCHTCA K YacTH, popMupyeMoit
Y4acTHHUKaMU 00pa3oBaTelbHBIX OTHomieHud bnoka 1 "Hucrumnuael (Momysnmn)" ydeOHOTO
wiaHa. B cooTBeTrcTBUM ¢ pabouuM y4yeOHBIM IUTAHOM AMCLUILIMHA HM3y4aeTcs Ha 2 Kypce
MarucTpaTypsl 1o 04HOH popme o0ydeHus. Bua mpomMexyTodHOM aTTeCTalln: SK3aMeH.

[IpenmectBytomumMu aucuuruinHaMu  siisitores: b1.0.7 Marepuanbl 1 KOMIOHEHTBI
doronuku, 51.B.06 Teopus cBsi3u, b51.B./[B.01.02 3amura nadopmarnyu B CBS3H.

[Hocnenyromnmu aucuumuinHamu  spisitoress: b1.B.01  OnrosnekTpoHHbIE KBaHTOBBIE
puOOpbI U YCTPOUCTBA B NH(POKOMMYHUKAIIMOHHBIX CUCTEMAX U CETX.

1.4 IlepedyeHb NMIAHMPYEMBbIX Pe3yJbTATOB O0Oy4YeHHsI MO AUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroNUXCsl CIENYIONUX KOMITETEHITUN

Koi i HAHMEHOBAHHE HHHKATOPA™ Pe3ynbraTel 00y4eHuUs IO AUCIUITINHE

IIK-1 Cnocoden pa3padaTbiBaTh CTPYKTYPHbIE M (DYHKLIHMOHAJIbHBIE CXeMbl PaAH03JIeKTPOHHBIX CHCTEM U
KOMILJIEKCOB B 00JacTH MHPOKOMMYHMKAUMI, NPUHUMIUAIBHBIX CXeM YCTPOMCTB € HMCHOJIb30BAHHEM
CpeCTB KOMNBIOTEPHOI0 TMPOEKTHPOBAHMSA, TIPOBeJeHUHEM NPOEKTHBIX PAacyeTOB M TeXHHKO-
IKOHOMHYECKUM 000CHOBAHHEM NMPUHNMAEMBbIX peleHui

3HaTh OCHOBHbIE 0a30BBIE TPOTOKOJBI  KBAaHTOBOTO
pacrpeneneHust Kioueld, MOHATUNHBI U MaTeMaTUYeCKUil
anmapar, UCIoJIb3yeMblil B KBAHTOBOM KpunTorpaguu
YMmeTh pazpabaTeiBaTh IPUHIHUITHATIBHBIC CXEMBI YCTPOUCTB
KBAHTOBO-KPUNTOrpapHUECKUX CHCTEM

Biiagers HaBbIKaMU IPOTUBOJECHCTBYSL aTaKaM Ha KBAHTOBO-
Kpunrorpaduyeckue CHCTEMBI

IIK-2 CnocodeH NMpoBOAUTL AHAIN3 HAYYHO-TEXHHMYECKOH Npo0/eMbl Ha OCHOBe MOAOOpPa M H3y4YeHHS
JINTEPATYPHBIX M MATEHTHBIX HCTOYHHKOB B LEJIAX COBEPIICHCTBOBAHUS PAJHOYICKTPOHHBLIX CPEJCTB H
cHUCTeM B 00/1acTH MH(POKOMMYHUKAMIA

WIIK-2.1 3naer metoauku cOopa, aHanu3a U | 3HaTh OCHOBHbIC (yHIAMEHTAIbHbIC MPUHIMIBI PAGOTH H
O6pa6OTKH CTAaTUCTUYECKOU I/IH(i)OpMaHI/H/I YCTpoﬁCTBO COBPEMCHHBIX CUCTEM KBaHTOBOI'O
pacnpe/enenus KpUNTorpapuIecKux KIrodeh

VMETh MPOBOIUTH AHAIU3 HAYYHO-TEXHUYECKMX MPOOIEM
TIOCTPOEHHs] KBAHTOBO-KPUNTOTPaUUECKHX CHCTEM
BiiajieTh HaBBIKAMH TIO00pa M M3YYEHHs JIMTEPATYPHBIX U
[ATEHTHBIX HMCTOYHMKOB B IIEJSX COBEPIICHCTBOBAHHS
CHCTEM KBaHTOBOM Kpunrorpaduu

MIK-3 Cnocobden MNPOBOAUTL MATEMATHYECKOC M KOMIBIOTEPHOEC MOACJIUPOBAHME PAAUOIICKTPOHHBIX
YCTpoﬁCTB U CUCTEM C IEJIBIO ONITUMHU3ANUN (yJ'l qmemm) X mapamMeTpoB

UIIK-3.1 3Haer MeToAbl M IMOOXOHBI K | 3HATH  OCHOBHBIE  IapaMeTphl  CHCTEM  KBaHTOBOH
Kpunrorpadun




KOZI 1 HAMMEHOBAHUE I/IHILI/IKaTOpa* P€3yJ'II)TaTbI 06yquI/I${ o JUCHUIITIMHEC

YMeTh NpPUMEHSTH IONYyYCHHBIC 3HAHUS IIPU  OICHKE
TapaMeTpPOB CHCTEM KBAHTOBOHM KPHOTOTpadUH

Brnaners HaBBIKaMH pacdeTa M ONTHMHU3AIMK OCHOBHBIX
XapaKTEepUCTUK CUCTEM KBAHTOBOW KpUNTOrpaduu

(bOpMHpOBaHI/IIO IJIAHOB Pa3BUTUA CCTU

Pesynbrartel 00y4eHHsS TIO JUCUHUIUIMHE JOCTHUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHUJIOB KOHTAaKTHOW U CaMOCTOSATEIBLHON paboThl OOYYarOIIMXCSI B COOTBETCTBUU C
YTBEPKJACHHBIM YICOHBIM IIAHOM.

NHnukaTopbl  AOCTHIXKEHHS  KOMIIETEHIIMHA  CUMTAIOTCS
JIOCTH>KEHUHU COOTBETCTBYIOIIUX UM PE3YJIbTaTOB 00YUCHUSI.

2. CTpyKTypa U coJep:kaHue JTUCHUIIMHBI

2.1 PacnpenesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OO6mast Tpya10EMKOCTh NUCIMIUIMHBI COCTaBseT 3 3adyeTHble enuHuIbl (108 vacoB), ux
pacmpezesieHue o Buaam paboT IPeICTABICHO B TAOIHIIE

c(OpMUPOBAHHBIMU  TIPH

Buns! pabot Bcero ®dopma o0yueHust
4acoB ouHas OYHO- 3a04Has
3a04Hast
3 X X X
ceMecTp ceMecTp ceMecTp Kypc
(Jacern) (Jacern) (dacer) (dacer)
KoHTakTHasi paboTa, B TOM 4HcJe: 36,3
AyaAuTOpHBIE 3aHATHSI (BCET0): 36
3aHATHS JICKIMOHHOTO THIIA 18
nabopaTOpHBIE 3aHATH 18
MPaKTHIECKUE 3aHSITUS
CEeMUHAPCKHE 3aHSTHSI
HWuas KoHTaKTHas pa6oTa: 0,3
KoHTpoIb caMOCTOSITENbHON paboThI
(KCP)
IIpomexkyrounas arrecranus (MKP) 0,3
CamocrosiTeJibHasi padboTa, B TOM 45
qucie:

CaMocTosITeTbHOE N3YUEHHUE Pa3/IeioB,
caMoTOAroToBKa (mpopaboTka u
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaa 1
MaTepuasna yieOHUKOB U y4eOHBIX 45
ocoOuii, MOATOTOBKA K JIAOOPATOPHBIM H
MPaKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaM
U T.]1.)

[ToaroToBka K TEKyIieMy KOHTPOJIIO

KonTpoas: 26,7
[MoxroToBka K 3K3aMeHY 26.7
O6mas qac. 108
TPYAOEMKOCTH B TOM 4YHCJIE

KOHTAKTHAasA 36,3

padota

3a4. eI 3

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBIL.

Paznensl (Tembl) AMCHMILINHBI, U3y4aeMble B 3 ceMecTpe Maructparypsl (ouHas ¢opma
oOyueHus)



KosnuectBo yacos
Breaynut
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHas OpHas
Bcero pabota
pabota
JI 113 JIP CPC
1 TeopeTndeckne OCHOBBI KBAHTOBOTO PAcCIpelENICHUs KIHOYed B o5 4 6 15
) TEJICKOMMYHHKALIMOHHBIX CUCTEMaX.
[IpoToKONBI KBaHTOBOTO paclpeieeHus] KIroueil B cHcTeMax
2. | P pactp 28 | 4 4 20
CBSI3H.
[IpuHnMner  paboTBl M YCTPOICTBO COBPEMEHHBIX CHCTEM
3. [P P YETPOu® P 28 | 10 8 10
KBaHTOBOT'O paclpe/ieleHus KIIoYeH.
HUTOI'O no pasdenam oucyuniurl 81 18 18 45
Konrpoiss camocrositensHoi pabotsl (KCP) 26,7
[Tpomexyrounas arrecrauus (UKP) 0,3
[ToaroroBka K TEKyIeMy KOHTPOIIIO
O611ast TPYAOEMKOCTh 110 TUCUUILUIMHE 108

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopatopHbie
sansitusi, CPC — camoctositenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaunmenoBanue pasacia

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTpO
1. |Teopermueckue ocHoBeI|cTopus kpuntorpadun. [ngppsr rammuposanus. Yto takoe|JIP, P
KBaHTOBOT'O KBaHTOBas Kpumnrtorpadusi, M Kakue 3aJa4d OHa peLIaeT.
pacnpenenenus kmouder|OnHopazoBele  Kmoud.  CymIeCTBYIOIIHME JOCTIDKEHUS B
B KBAHTOBOM kpuntorpaduu. OCHOBBI MaTeMaTH4eCKOTo
TEJICKOMMYHHKAIMOHHBIX |alllapaTta KBaHTOBOW HH(popMaTHku. OnHcaHue KBaHTOBBIX
CHUCTEMaX. COCTOSHUIl OTHENBHBIX M COCTABHBIX KBAaHTOBBIX CHCTEM,
YHCThIE, CMEIIaHHBIE COCTOSHMs, KBAaHTOBAas 3allyTaHHOCTS,
OpPTOTOHAJIbHBIE ¥ OOOOIICHHBIE W3MEPEHMs, OUHUIICHUE
KBAaHTOBBIX COCTOSHMH, TeOpeMa O 3alpere KOIUPOBaHMUSA,

1IpeoOpa3oBaHKsl KBAHTOBBIX CHCTEM.

2. [IIporokonbl KBaHTOBOTO|Mepsl ONHM30CTH KBAHTOBBIX COCTOSHHM, wcmoib3yembie B|JIP, P
pacripeseneHus  KIIo4ei |[TpoToKoIax KBaHTOBOH kpuntorpaduu Teopema 0
B CHCTEMaX CBSI3H. HEBO3MOXHOCTH KOIHPOBaHWS W TIPOTOKOJ KBaHTOBOW

tenernopTanuy. [IpoTOKONBI ~ KBaHTOBOTO  paclpeseieHHs
kiroueil. OCHOBHBIE HMPOTOKOJBI KBAaHTOBOTO paclpe/eNeHus
KJIFOUen.

3. |llpunuunsr  pabGortbl  u|KorepeHTHbIE COCTOSIHUS M UX NpeoOpa3oBanust ontudeckumu|JIP, P
YCTPOUCTBO 3JeMeHTaMU. BOJOKOHHBIE peah3aliu CHCTEM KBaHTOBOM
COBPEMEHHBIX cucrem |kpunrorpapun. HedopmanbHoe BBeleHHE B KIIACCHYECKYIO
KBaHTOBOT'O TEOPHIO nHpOPMAIUH. PenstuBucrckoe KBaHTOBOE

pacripeneneHus KIrode.

pacIipeseneHye KIo4eil 4epe3 OTKPHITOE IPOCTPAHCTBO C
CHHXpOHM3aIMel 1 0e3 CHHXPOHHU3AIMK 4acoB Ha IIPUEMHON U
nepeaaroneil CTopoHe.

3amuTa 1abopaTopHoii padotsl (JIP), Hanucanue pedeparta (P).

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MPaKTHYeCKUe / ceMUHApPCKUe 3aHATHA/
JJabopaTopHbIe padoThI)
CornacHo y4yeOHOMY IJIaHY CEMHMHApCKue 3aHsaTus mo y4yeOHol mucuumiuHe b1.B.09
«KBaHToBas kpunTorpadusi B CHCTEMAax CBSI3U» HE MPEyCMOTPEHBI.

2.3.3 llpumepuast

TEeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)

CornacHo y4yeOHOMY IUIaHY KypcoBble paboThl mo ydeOHoW aucuuruHe b1.B.09
«KBaHToBast kpunTorpadusi B CHCTEMAax CBSI3U» HE MPeyCMOTPEHBI.



2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHHsl A CAMOCTOATEIbHON padoThl
00y4YarIUXCs M0 JUCHUILINHE (MOIYJII0)

IepedyeHp y4eOHO-METOIMYECKOTO OOeceYeH s TUCIIUILUINHEI T10
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

1 |CamocrosTenbHoe u3yuenrne |MeToanueckue yKazaHHUs [0 OPraHU3aluy CaMOCTOSTEIbHON PaboTHI 110
pasneroB, CaMOIOArOTOBKa  [aucuuininHe «KBaHTOBas Kpunrorpadus B CHCTEMAax CBSI3H», YTBEPIKICHHBIC
(popaboTka 1 MOBTOpPEeHNE  |Kadenpoii ONTOIEKTPOHUKH, IPOTOKOI Ne  oT T.

JEKIMOHHOTO MaTepHana u
Marepuana y4eOHHKOB U
Y4eOHBIX TOCOOUIA,
MOATOTOBKA K J1a00paTOPHBIM
Y NIPaKTHYECKUM 3aHSATHSM,
KOJUIOKBHYMaM H T.11.)

YyebHO-meTogMUYeckne martepuanbl AN CaMOCTOATe/IbHOW paboTbl obyvatowmxca w3
yncna WMHBAAMAOB W /ML, C  OFPaHMYEHHbIMW  BO3MOMKHOCTAMM  3g0poBba  (OB3)
npegocTasaatoTca B popmax, aganTUPOBaAHHbIX K OrPaHUYEHMAM MX 340Pp0OBbA U BOCMPUATUSA
nHpopmaumm:

Ons nnuy, c HapyweHUaMM 3peHns:

— B NeYaTHon popme yBEANYEHHBIM WPUPTOM,

— B Gopme 3N1EeKTPOHHOTO AOKYMEHTA,

— B popme aygmodainna,

— B nevyaTtHoin popme Ha A3bike bpains.

Ons nuuy, c HapyweHnamm cayxa:

— B nevyatHou ¢popme,

— B pOopMe INEKTPOHHOIO AOKYMEHTA.

[ns nnu, ¢ HapyweHUaMM ONOPHO-ABMraTeIbHOro annaparTa:

— B nevyatHom ¢opme,

— B GOpMme 31eKTPOHHOTO AOKYMEHTA,

— B popme ayamodanna.

[aHHbIN nepeyeHb MOXeT OblTb KOHKPETU3MPOBaAH B 3aBMCMMOCTM OT KOHTMHIEHTa
obyuatowmxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonmy.Jist)

B xome wu3ydeHHMs OUCHMIUIMHBI MPEIyCMOTPEHO MCIIOJIB30BaHME CIIEAYIOIIHUX
00pa3oBaTeNbHbIX TEXHOJOTUH: JIEKUUH, MpoOsieMHOEe OOydeHue, caMoCTOsITelibHas paboTta
CTY/ICHTOB.

KoMmeTeHTHOCTHBIM MOIX0J B paMKaxX NpPEnoJaBaHHs JUCIHUTUIMHBI PEaTn3yeTcsl B
UCITOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJMK,
pa30opa KOHKPETHBIX CUTYyalluil) B COYETaHUHU C BHEAYIUTOPHOU pabOTOM.

NHdpopmanlMoHHbIE  TEXHOJOTHM, TPUMEHAEMblEe TPH U3YUYEHHUH JAUCHUIUIMHBL:
UCTIONIb30BaHUEe  HMHMOOPMAIIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTebHBIC TEXHOJIOTHH, IPUMEHIEMbIC IPH H3YYCHUN JUCITUTUTAHBI
— JUI1 JHIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbsSI MPEAYCMOTpEHa OpraHU3alIHs
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DIIEKTPOHHOM TIOYTHI.



4, OueHOYHBIE

cpencTBa

IJIA

MPOMEKYTOYHOM aTTeCTAUMHU

TEeKYIIero

KOHTPOJIA

ycneBaeMoCTH H

OneHouHble cpelcTBa HpEJHA3HAYCHbl U1 KOHTPOJIA M OLEHKHM 0Opa30BaTeNbHBIX
JOCTHXKEHUI O0Oydaroluxcsi, OCBOMBUIMX IporpaMMmy ydeOHOW aucuuiuiMHbl «KBaHTOBas
KpUNTOrpadus B CUCTEMaX CBA3U».
OneHouHbIE CpPeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIIero
KOHTPOJIsI B (opMe JOKIaJa-Ipe3eHTalul 10 MPOOJIEMHBIM BOIPOCaM, Pa3HOYPOBHEBBIX
3aJJaHUii ¥ MPOMEKYTOYHOI aTTecTalu B opMe BOIIPOCOB U 33/IaHUHM K IK3aMEHY.

CprRTypa OLHCHOYHBLIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTeCTallun

KOZ{ 1 HAMMCHOBAHUC

HanmeHoBaHue OIIECHOYHOTO CpCACTBa

Ne Pesynprarel 00y4eHus
MHJIMKaTopa . [IpomexyrouHas
n/n (B cootBeTcTBMU C 1I. 1.4) Texymuii KOHTPOIb
(B cooTBeTCTBUH C 1. 1.4) aTTecTalus
IK-1 CriocobeH | 3HaTh OCHOBHBIC 0Oa3zoBbie | Ompoc Bompoc Ha
paspabaTbIBaTh MPOTOKONBI  KBaHTOBOTo | Pedepar 9K3aMeHe
CTPYKTYpHBIE U | pacnpenenenus kimouel, | JlaboparopHas pabota 1-14
(yHKIMOHAJIBHBIE CXEMBI | MMOHSATHUHBII u
Paaro3IeKTPOHHBIX MaTeMaTHYeCKUi ammapar,
CHCTEM M KOMIUICKCOB B | HCIIOJIB3yEMBIi B
obnactu KBaHTOBOH
UHPOKOMMYHHUKAITHA, KpUnrorpaduu.
1 | MPHHIMIHATBHEIX — CXeM Ymers paspabaTbIBaTh
YCTPOHCTB C | IPUHIUNHAIBHBIE CXEMBI
UCIIOJIb30BAaHUEM CPEJICTB | YCTPOWCTB KBaHTOBO-
KOMITBIOTEPHOTO KpuITorpaduieckux
MPOEKTUPOBAHMUS, CHCTEM.
NpOBEJCHUEM MPOEKTHBIX | Bnaners HaBBIKAMH
pacdeToB M  TEXHUKO- | MPOTHBOJCHCTBHUSA aTakaM
YKOHOMHYECKUM Ha KBaHTOBO-
000CHOBaHNEM KpunTorpaduueckue
NPUHAMAEMBIX PEHICHHH | CHCTEMBI.
3HaThb ocHOBHBIE | Ompoc Bomnpoc Ha
(dyHIaMeHTaIbHBIC Pedepar 9K3aMeHe
mpuHIUNEl  pabotel  u | JlaboparopHas padorta 15-18
YCTPOWCTBO COBPEMEHHBIX
CHCTEM KBaHTOBOTO
I1K-2 Crocoben
pacripeaeneHus
MPOBOJUTH aHaJm3
. KpUnTorpaduueckux
Hay4HO-TEXHUUECKON .
KIJIIOUCH.
mpoOyieMbl Ha  OCHOBE
YMeTh NpOBOAUTH aHAU3
nogbopa W HM3y4EHHUS
HayYHO-TEXHUUECKHX
JIUTEPATypPHBIX u
npoGIieM MIOCTPOCHUS
2 | MaTeHTHBIX HCTOYHHKOB B
KBaHTOBO-
HEeTsIX
KpHITOrpaduaeckux
COBEPLIEHCTBOBAHUS
a/INO3JICKTPOHHBIX CHCTEM.
P P Bnaners HaBbIKaMHU
CPEACTB W CHUCTEM B
nogbopa W U3yUYEHUS
obnactn JIUTEPATYPHBIX "
MH(POKOMMYHHUKAITAHA paryp
MAaTEHTHBIX MCTOYHUKOB B
LETsIX
COBEPIICHCTBOBAHHUS
CHCTEM KBaHTOBO
Kpunrorpaduun
TIK-3 Cnocoben | 3HaTh ocHOBHBIE | Ompoc Bompoc Ha
MPOBOAUTH rapameTpsl cucrem | Pedepar 9K3aMeHe
3 MaTeMaTHYECKOe U | KBaHTOBOH JlabopaTopHast paboTa 19-31
KOMITBIOTEPHOE Kpurrorpaduu.
MOJICIMPOBaHNE Ymers IIPUMEHSTh




PaanoO3JICKTPOHHBIX NOJYYCHHBIC 3HAHUA TIpU

YCTPONCTB U CHCTEM C | OLIEHKE napamMeTpoB
LEJIBI0 ONTUMU3AIMU | CUCTEM KBaHTOBOI1
(ymy4ienus) ux | kpunrorpaduu.

napamMeTpoB Brnanets HaBBIKAMU

pacueTa ¥ ONTHMHU3AIUH
OCHOBHBIX XapaKTEPHUCTHK
CHCTEM KBaHTOBOM
Kpunrorpaduu.

TunoBblie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MaTepUAJIbl, He00X0ANMMBIE /IJIl OLlEHKH

3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHUS 00pPa30BaTeILHON MPOrpaMMBbl
IlpumepHnulit nepeuenv 60nPocos u 3a0aHuil

Pegpepam
Temamuxka pegpepamos
Knaccnueckue mmdpsl.
[Tpumenenue mudpa raMMUpPOBAHHUSL.
3aKOHBI pacnpeiesieHUs BEPOSTHOCTH.
MeTo/1p1 TToNTydeHuUs CITyYalHbIX TBOMYHBIX MOCIEI0BATEIHbHOCTEH.
Kputepuii [lleHHOHa aOCOIIOTHON CEKPETHOCTH.
[TpoToKOJ KBAaHTOBOM TENEMOPTALIUH.
[Tporoxon BB&4.
[IpoTokon B92.
[Tporoxon E91.
. [Iporokon SARGO04.
. ®a30B0-BpEMEHHOE KOAMPOBAaHUE HH(OPMAIIMH B CHCTEMAaX CBSI3H.
. Mudbdepennmanbao-ha3zoBoe KoaupoBaHue HH(HOPMAIUH.
. OCHOBBI MaTEMaTUYECKOTO arnmapaTa KIacCUYeCKON Teoprun U HHPOPMAIIIH.
. Outponuu lllenHoHa, PeHpu u ux cBoOCTBA.
. OnTuyeckue 31eMEeHThl KBAaHTOBO-KPUITOIPahUUECKUX CUCTEM.

© XN ~wWDNRE

el el el =
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3a4YeTHO-IK3aMEHAIIMOHHBIE MATEpHAAbl IS NPOMEKYTOUHOW  aTTeCTAIHU
(3Kx3amMeH)

1. Hctopus KBantoBoii kpuntorpaduu.

2. Kommepueckue cucteMbl KBaHTOBOM KpunTorpagpum.

3. OcHosHble ciocoOb! kpunrorpaduu. Knaccuduxarus mudpos.

4. Knaccuueckue mugpbl 3aMEHBI.

S, [udpe! nepecTaHOBKH.

6. Cummerpuunble cucteMsl mudposanus. [lndp rammupoBanus.

1. Cranpapt mm@posanus naiHeix DES.

8. MareMaTHueCKHEe METO/Ibl OJTYUYEHHUS TAMMBI.

9. OCHOBBI KBaHTOBOM TEOPHUH.

10.  Ywucrble cOCTOSIHUA KBAHTOBBIX O0OBEKTOB.

11.  TIpuHUUOBI IPOBEAEHUS SKCIEPUMEHTOB C KBAHTOBBIMH OOBEKTAMH.

12.  CmemaHHbIE COCTOSHUS KBAHTOBBIX OOBEKTOB.

13.  OcHOBHBIE XapaKTEPUCTUKH (HOTOHOB.

14. OnHO(OTOHHBIE ONITUYECKUE UMITYJIBCHI.

15. Omnepatopsl poXKACHUS U YHUUTOXKEHUS (POTOHA.

16. ITpoToKoIBI Iepeaun KBaHTOBOM HH(pOpMAaIIHK.

17.  KBanToBO-KpunTorpauyeckue CHCTEMbl C MOJISPU3ALUOHHBIM KOJUPOBAHUEM
uHpOpMaLUH.

18.  IlpuHIWMIBI MOCTPOEHUS aTMOC(HEPHBIX KBAHTOBO-KPUNITOTPAYUIECKUX CUCTEM.




19. MeToa BpeMEHHOTO KOJTMPOBAHUS.

20.  KBanToBO-KpuMNTOrpahuuecKue CUCTEMBI C (Pa30BbIM KOAMPOBAHUEM.

21.  Cucremsl kBaHTOBOM Kpunrorpadun “Plug and Play”.

22.  KsanToBas Kpunrorpadus Ha MepernyTaHHbIX COCTOSHUIX (POTOHOB.

23.  ®da3oBoe KOAMPOBAHNE HHPOPMAIMH C YACTOTHBIM Pa3/ICICHUEM CUTHAJIOB.

24.  VCTOYHUKH OMHOYHBIX (DOTOHOB.

25. ®DoTOIETEeKTOPHI B KBAHTOBOW KPUIITOTpa(uu.

26. JleTekTopsl OMHO(POTOHHBIX CHUTHAJIOB HA CBEPXIPOBOJHMKAX M HA KBAHTOBBIX
TOYKaX.

27.  Onruueckue uHTEpHEPOMETPHI u MOy TOPBI ISt KBaHTOBO-
KPHUIITOrpapUIECKUX CUCTEM.

28.  KsanrtoBbsle koMmyHuKaiuu no BOJIC.

29.  Illym u mepexBat uH(GOPMAIMH B KaHAJIe KBAHTOBOT'O pacIpeeiCHNs KITIOYeH.

30.  ATtaxu Ha cuCTEeMBbl KBaHTOBOM KpUnTOrpadum.

31.  KsanroBas TenenopTamnys U KBAHTOBBIC BBIYHUCICHHUSL.

Kpurepun oueHuBanus pe3yabTaToB 00y4eHHs

Ornenka Kpurepuu orieHuBaHus 1o 3K3aMeHy
BhicoKuil OLECHKY ~«OTIMYHO» 3aCHYKUBACT ~CTY/ICHT, OCBOMBIIMI  3HAHUS,
YPOBCHB «5» YMEHUS, KOMIETCHUMH M TEOPETHUECKHH Marepual 6e3 mpobenos;
(oTIHUHO) BBITIOJIHMBIIMIN BCE 3aJaHUsA, MPEAYCMOTPEHHbIC YY€OHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MIPAKTUYECKHE HABBIKU
po(heCCHOHATLHOTO MPUMEHEHHS OCBOCHHBIX 3HAHHUI C(HOPMHUPOBAHBI.
Cpennnii OIICHKY «XOpOILIO» 3aCIy>XUBAET CTYACHT, MPAKTUYECKHU MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUS, YMEHUSA, KOMIETECHIIMM U TEOPETUUYECKUM
(xopor110) MaTepuai, y4deOHble 3aJaHusl HE OLIEHEHbl MaKCHUMAJIbHBIM YHCIOM
0aJuI0B, B OCHOBHOM C(HOPMHPOBAIT MTPAKTUIECCKIE HABBIKH.
[Toporossiii OLICHKY «YyJIOBJIETBOPHUTEIILHO» 3aCIYKHBAET CTYAEHT, YaCTHYHO C
YPOBEHB «3» npoOenaMud  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIUH U
(YymoBneTBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3afaHus JuO0 He
JILHO) BBITIOJIHWI, JIMOO OHU OICHEHBI YHCJIOM OaJIOB OJNU3KUM K
MUHUMAIbHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKU HE CPOPMUPOBAHBI.
MuHUMaNBHBIA | OIICHKY «HEYIOBJICTBOPUTEIHLHOY 3aCIyKUBAET CTY/ICHT, HE OCBOMBIITUHN
YPOBEHb «2» 3HaHUSA, YMEHUS, KOMIIETEHIINN U TEOPEeTUUYEeCKUIl MaTepuas, yuyeOHbIe
(HEeYTOBIETBOPU | 3aJlaHUsI HE BBIMTOJIHIII, TPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHEI.
TEJILHO)

OueHouYHble cpeacTBa AN1A WMHBA/IMAOB M /L, C OrPAHUYEHHbIMU BO3MOMXKHOCTAMM
34,0p0BbA BbIOBUPAOTCA C y4ETOM UX MHAMBUAYANbHbIX NCUXOPU3NYECKMX ocobeHHocTen.

— NpU HeobxoAMMOCTM WMHBAAMAAM M /IMLAM C OFpaHMYEHHbIMKU BO3MOXHOCTAMMU
34,0p0BbA NPEAOCTaBAAETCA AOMNONHUTENIbHOE BPEMA A/1A NOATOTOBKM OTBETA HA SK3aMEHE;

— Npu NpoBeAeHUN NpoLeaypPbl OLLEHMBAHMA Pe3ybTaToB 06yYeHMA MHBANMAOB U InL, C
OrpaHMYeHHbIMW BO3MOXKHOCTAMM 34,0P0BbA NPEAYCMATPMUBAETCA UCNOb30BAHNE TEXHUYECKMX
CpeacTs, HEOBXOAMMbBIX UM B CBSI3U C X MHAMBUAYAIbHBIMU OCOBEHHOCTAMM;

— npuM HeobxoaAMmoCTM pns  obyyalowmxca € OrpaHUYEHHbIMU  BO3MOXKHOCTAMM
340p0OBbA U WMHBA/NMAOB MNpoOLEeAypa OLEHMBAHMA pPe3ynbTaToB OOy4yeHMA MO AUCUUMNAWNHE
MOMET NPOBOAUTLCA B HECKOJIbKO 3Tanos.

Mpoueaypa OLEHMBaAHUA pe3ynbTaToB 0byYeHUA MHBANMAO0B U NNL, C OFPAaHUYEHHbIMMU
BO3MOMHOCTAMW 340pOBbA MO AUCUMMAMHE (MOAYA) npeaycMmaTpuBaeT NpeaocTaB/eHue
UHopmaumm B dopmax, afanTUPOBAHHLIX K OrPaHUYEHUAM MUX 340POBbA W BOCMPUATMA
nHpopmaumu:

[Nna Ny ¢ HapyLWeHUAMU 3peHuns:



— B NeyaTHou Gopme YBENNYEHHBLIM LIPUPTOM,

— B popMe INEKTPOHHOIO AOKYMEHTA.

Ona nuuy, c HapylweHnamn cayxa:

— B nevyatHom ¢opme,

— B popMme INEeKTPOHHOIO AOKYMEHTA.

Ona nuy, c HapylweHNsMMN ONopHO-ABUraTeIbHOro annaparTa:

— B nevyatHom ¢opme,

— B popMe INEKTPOHHOIO AOKYMEHTA.

I[aHHBIfI MNEpCUCHb MOXKCT GBITB KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTUM

5.1. YueOHasi auTeparypa

1. Kumun, Cepreit SlkoBneBnd. KBaHTOBasi onrTuka: mojii W WX JETEKTHpOBaHUE /
C. 4. Kunun ; [pen. II. A. Ananaceuu]. - U3a. 2-e, crep. - M. : [Enutopuan YPCC], 2003.
176 c. : wn. - bubmuorp. : c. 5-6. - bubmuorp. : ¢. 171-175. - ISBN 535400442X : 117 p. 60 k.
TeKCT : HenocpeaACTBEHHBIN.

2. Tlpeckmmn, Jxon. KanroBass mH(pOpManus W KBaHTOBBIE BbuucieHus. T. 2 /
Jx. Ilpeckunn ; nep. ¢ anri. T. C. HeuaeBoii ; nox Hayu. pen. C. I'. HoBokmonosa. - Mockaa :
HULl "Perynspuas u xaotuueckas nuHamuka" , 2011 ; MkeBck : MKeBCKUN HHCTUTYT
KOMITbIOTEPHBIX HccaeaoBanuii, 2011. - 311 c. : min. - bubnuorp.: ¢. 202-203. - bubnuorp.: c.
305-311. - ISBN 9785434400305 : 485.00. - Tekct : HEMOCPEACTBEHHBIN.

3. Canex, baxaa E. A. Ontuka u ¢oronuka. [IpuHuunel u npumeHeHus : [yueOHOE
nocooue : B 2 1.]. T. 1/ b. Canex, M. Teiix ; nep. ¢ aarn. B. JI. [lepOoBa. - JonronpyaHsii :
WNurennekt, 2012. - 759 c., [4] a. wi. : un. - ISBN 9785915590389. - ISBN 9785471358329
1857.44. - Tekct : HEMTOCPEICTBECHHBIH.

4. Cagennes, U. B. Kypc ¢usuku : yaue6Hoe mocodue : B 3 1. T. 3 : KBanToBas onTuka.
AtomHas ¢uzuka. dusnka TBeproro Tena. PU3nMKa aTOMHOTO SApa U 3JIEMEHTApHBIX YacTull /
Cagennes U. B. - CII6. : Jlans, 2018. - 308 c. - https://e.lanbook.com/book/98247#authors.

5.2. Ilepuoanyeckasi JuTepaTypa
1. Uzsectus BY3os. Cepusi: ®usuka.
2. UzBectus PAH (7o 1993 r. Uszsectus AH CCCP).Cepust: ®usnueckas.

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMeHHble NpodeccHOHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHI)Ie CIIPaBOYHLIEC CUCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. DBC «BOOK.ru» https://www.hook.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypnansr u3narensctBa Wiley https://onlinelibrary.wiley.com/
4

5

Hayunast snextponnas 6udnunoreka (HIB) http://www.elibrary.ru/
[MonHOTEKCTOBBIE apXMBBI BEAYIIHX 3aIIaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatgopme HaydHbIX KypHaToB HOMKOH http://archive.neicon.ru
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6. HammonanpHass »nekTpoHHas OuOnwoTeka (AOCTynm K DJIEKTPOHHOW OMONIHOTEKEe
nuccepraiuii Poccuiickoit rocynapcersenHon oubnmoreku (PI'B) https://rusneb.ru/

7. Tlpesupentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

8. Nature Journals: https://www.nature.com/

9. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

10. "JIekropuym TB" http://www.lektorium.tv/

11. YuuBepcurerckas uHpopmarmonnas cucrema POCCUS http://uisrussia.msu.ru

Pecypcsi cBoOogHOTO 1OCTYNA:

1. KubGepJlenunka http://cyberleninka.ru/;

2. AmepuKaHCKas maTeHTHas 0a3a paHHbIx http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAYKHU U BHICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;
4. denepanbubiii mopran "Poccuiickoe obpazosanue" http://www.edu.ru/;

5. Hudopmanmonnas cuctema "ExquHoe okHO q0CTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enmnas koyutekuus nupoBbiX 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

7. OO0pazoBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

8. 3axonompoekT "O06 obpazoBanuu B Poccuiickoit denepanuun. Bormpockl u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI
KyoI'y:

1.  DnekrponHbIi KaTanor Hayunoii 6nbimnorexn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubamoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOAYIBHOTO JUHAMHUYECKOTO 00ydenus hitp://moodle.kubsu.ru

4.  ba3a yueOHBIX IUIaHOB, y4eOHO-METOJMUECKUX KOMIUIEKCOB, MyOINKaui 1
koHpepentmii http://infoneeds.kubsu.ru/

5. bubnmorteka nHGOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. DnexTpoHHBII apxuB qokymeHTOB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToguueckne ykazaHusi AJs1 OOyYAalOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(Mmonmy.Jist)

MeTtoauyeckue peKOMEHIAIUH 10 OCBOEHHUIO JIeKIIMOHHOI0 MaTepHuaJia, oAr0TOBKe
K JIEKIIUSIM

Ha nexnusx mpemomaBarens paccMaTpUBAET BOMPOCHI, TMPETYCMOTPEHHBIE paboueit
MPOrpaMMOM JUCIMILTAHBI, COCTABICHHONH B COOTBETCTBHM C OCHOBHOW 00pa3oBaTelbHON
nporpammoil. M3-3a HEZOCTaTOYHOIO KOJMYECTBA AYAUTOPHBIX YacOB HEKOTOPBIE TEMBI HE
yaeTcs OCBETUTHh B IOJHOM O0BEMe, MOITOMY MpernojaBaTelib, MO CBOEMY YCMOTPEHHIO,
HEKOTOphIE BOMPOCHI BHIHOCUT HAa CaMOCTOSITENbHYIO PadOTy CTYJIEHTOB, PEKOMEHIYys Ty WU
UHYIO JTUTEPATYPY.

Kpome »toro, mist mydiiero OCBOGHHS MaTepuaja M CHCTEMAaTH3allud 3HAHWH 110
TUCITUIIIMHE, HEOOXOAMMO TIOCTOSIHHO pa30upaTh MaTepualbl JIEKIHA [0 KOHCIEKTaM H
yaeOHBIM 1TocoOusiM. Bo BpeMst caMoCTOSATEIbHOM TPOPaOOTKH JIEKIIMOHHOTO MaTepuaia 0codoe
BHUMAaHUE CIIEIyeT YACNSATh BO3HUKIIKUM BOIIPOCAM, HETIOHATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM
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3peHus. Bce Takpe MOMEHTHI ClleAyeT BBIACIWTH WIIM BBIUCATH OTACNBHO IS JajdbHEHIIEro
oOcyxnenus. B ciaydae He00X0AMMOCTH 00paIaThCs K MPEToAaBaTeNto 3a KOHCYJIbTAI[HEH.

MeTtoanyeckue peKOMeHIAUMH 110 NOAT0TOBKe K J1a00paTOPHBIM 3aHATHAM

JIaGopaTtopHoe 3aHATHE — 3TO OCHOBHOM BHJ Y4YCOHBIX 3aHATHI, HAINPaBICHHBIN Ha
IPOBE/ICHUE PACUYETOB, MOJATBEPXKAAOLIMX TEOpEeTHUYECKUe MoJoXkeHus. B mpouecce
7a00paTOPHOTO 3aHATUS YYALIHECs BBIMOJIHSIIOT OAHY WJIM HECKOJBKO JTa0OpaTOpHBIX padboT
(3amaHuii) 1OJ PYKOBOJCTBOM IIPENOJaBaTelsl B COOTBETCTBUU C HU3Y4Ya€MbIM COJEpKaHUEM
yueOHOro Marepuaia.

Beinonnenue nabopaTtopHbIX padOT HampaBiIeHO Ha: 0000LIeHHE, CHUCTEMaTHU3alHUIo,
yIIIyONleHHE TEOPETUYECKHX 3HAHWKM MO0 KOHKPETHBIM TeMaM y4eOHOW JUCHMIUIMHEI,
(GopMHpOBaHHE YMEHUH HPUMEHATh IOJYYEHHbIE 3HAHUA B IPAKTUYECKOM JEATENbHOCTH;
pa3sBUTHE AHATUTUYECKHX, IPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX YMEHHUH; BBIPAOOTKY
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U TBOPYECKOM MHUIIMATUBBI.

Heo0xoauMbie CTPYKTYpHBIE 3JIEMEHTHI JTAOOPaTOPHOTO 3aHSATHSL:

HMHCTPYKTaX, IPOBOJIUMBII MpenojaBaTeieM;

CaMOCTOSITENIbHAS ISITETLHOCTh YUaIHXCS;

00CY>KJIEeHHE UTOTOB BBIMIOJIHEHHSI TAOOPaTOPHOM paboThI (3a/1aHus).

[lepen BbIIOIHEHHEM JIaOOpPATOPHOTO 3aAaHUs (pabOThl) MPOBOAUTCS MPOBEPKA 3HAHUM
yUaIIHUXCsl — UX TEOPETHUECKOW TOTOBHOCTHU K BBIITOJIHEHUIO 3a/1aHUS.

JlaGoparopHoe 3amaHue (paboTa) MOXKET HOCUTh PENPOAYKTUBHBIM, YaCTUYHO-
IIOUCKOBBIN M MIOMCKOBBIM XapakTep.

PaboTpl, HOCSIME peNPONYKTHBHBIN XapakTep, OTIMYAIOTCS TEM, 4YTO NpU HX
IPOBE/ICHUH Y4alllUecs MOJIb3YIOTCS MOAPOOHBIMU MHCTPYKLHUSAMH, B KOTOPBIX yKa3aHbI: LIEJb
paboThl, MOSACHEHUs (Teopus, OCHOBHBIE XapaKTEPUCTUKH), OOOpyJOBaHME, ammaparypa,
MaTepuaibl U UX XapaKTePUCTUKHU, MOPSJIOK BBINOJHEHHsI paboThl, TaOIUIbl, BHIBOABI (0e3
(GopMyIHMPOBOK), KOHTPOJIbHBIE BOIIPOCHI, yueOHas U clieluanbHas JUTepaTypa.

PaboThl, HOCsIIME YaCTUYHO-TIOUCKOBBIIM XapakTep, OTIMYAIOTCd TEeM, YTO HpU HX
NPOBEICHUN Yy4Yallhecs HE TMOJB3YIOTCS MOJPOOHBIMH HHCTPYKIUSMH, UM HE 33JaH TMOPSIO0K
BBITTOJIHEHUS] HEOOXOIMMBIX HEWCTBUI, OT ydamuxcs TpeOyeTcs CaMOCTOSTENIbHBINH MOI00p
000pyIOBaHUs, BBIOOP CIIOCOOOB BBHIMIOJHEHUS PA0OTBI, WHCTPYKTUBHOW W CIIPAaBOYHOM
JUTEPATYPHI.

PaboThl, HOCSIINE MOMCKOBBIA XapakTep, OTIMYAIOTCS TEM, YTO Yy4Yalluecs JIOJDKHBI
PELIUTh HOBYIO JJISl HUX MPpoOJIeMy, ONUpasch Ha UMEIOLIMECS Y HUX TEOPETUYECKHUE 3HAHMSL.

OneHky 3a BbINOJIHEHHE Ja00opaToOpHOTo 3afaHus (paboThl) SIBISIFOTCS MOKa3aTeNsIMU
TEKYILEH yCIeBaeMOCTH yJaluxcs o yueOHOM JUCIUIUIMHE.

O0mme peKOMEHIAIMH 10 CAMOCTOATEJIBLHOM padoTe 00y4arOmMXCs

ConpoBoXKJIeHUE CaMOCTOATEIbHOW PA0OTHI CTY/IEHTOB MOXET OBITh OPraHM30BaHO B
crenyrmux popmax:

— COCTaBJICHUEM WHJMBUYaJbHBIX IJIJAHOB CaMOCTOSITENILHOM paboThl KaXIOro U3
CTYZICHTOB C YKa3aHMEM TEeMbI U BUOB 3aHATHI, POPM U CPOKOB MPEJICTABICHHS PE3yIbTaTOB;

— TPOBEJCHHEM KOHCYJIbTallUi (MHIMBUIYaIbHBIX WJIH TPYMNIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUsI.

Kpurepuii onenkn 3(ppeKTUBHOCTH CaMOCTOSITEIFHON pabOThl CTYIEHTOB (POPMUPYETCS
B XOJI¢ IPOMEXYTOYHOIO KOHTPOJIS NPOLECCa BBIOJHEHUS 3aJaHUil M OCYLIECTBIIAECTCS Ha
OCHOBE pa3jMYHbIX CIIOCOOOB B3aMMOAECMCTBHS B OTKPBHITOM HHPOPMAIMOHHON cpene u
oTpakaeTcs B TIpolecce (OPMHPOBAHUS TaK HA3bIBAEMOTO <«AJIEKTPOHHOIO MOpTQens
CTYJCHTa».

B coorBercTBMM C O3TUM NpU TPOBEIACHUM OINEPATUBHOTO KOHTPOJS MOTYT
HCIIOJIb30BAaThCS  KOHTPOJIbHBIE BONPOCHI K  COOTBETCTBYIOLIMM  pas3fielaM  OCHOBHOM



JTUCIUTITMHBI «3ammTa HHPOPMAIIHH B CBS3H».

CompoBoXKIeHNE CAMOCTOATENBLHON Pa0OTHI CTYACHTOB TAKKE OPTraHU30BAHO B CIICAYIOIINX
dbopmax:

— YCBOEGHHE, JONOJHCHHEC W BHUKaHWE B pa3Oupaemble pas3ieibl JAUCHHUILIAHBI TPH
MOMOIIM 3HAHUH TMOJYy4aeMbIX II0 CpPEJICTBAM M3Y4YEHHUS] PEKOMEHIAYEMOM JuTeparypbl M
OCYIIECTBIISIEMOE ITyTeM HAMHUCaHUs peepaTUBHBIX padoT;

— KOHCYJbTallud, OPTaHWU30BAaHHBIC IJIsi PA3bsICHEHUS NPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEILHOM M3YYCHHM TEX WJIM MHBIX ACIEKTOB Pa3felioB yCBanBaeMoOU WHMOpManuu B
JUCIUILINHE.

K cpencrBam oOecriedeHHss OCBOCHHS TUCIHUIUIMHBI «3amuTa WHQOpPMAIMKA B CBI3U»
OTHOCSITCSL DJICKTPOHHBIC BapHaHTHI JOMOJHUTEIBHBIX Y4YEOHBIX, HAYYHO-TIOMYJSIPHBIX H
Hay4YHbIX U3JJaHUI M0 TaHHOW NUCUUILINHE.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIYyalbHas ydeOHas padora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM W OOy4YaroIlUMCS HWHBAJIUAOM WM JIMIOM C OTrPaHWYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepI/laﬂbHO-TeXl{I/I'{eCKOC o0ecrnedyeHue Mo AMCIHUILIMHE (MOIlyJ'[lO)

HaumenoBanue CIieliuaJIbHbIX OCHaH_leHHOCTI) CIICHaJIbHbIX Hepequb JIMIOCH3UOHHOT'O
OMEILEHU I HOMEILEHU I IIPOTPaMMHOTr0 00ecieyeHHUs
VYueOHble ayJMTOPHU st | MeGenb: yueOHast MmeOelnb
MPOBECHUS 3aHATUN JIeKInoHHOTo | TexHuueckue cpenctBa odoyuenus: | Microsoft Office 2003, 2013
THIIA 9KpaH, IPOEKTOP, KOMIBIOTEP
VYueOHble ayJMTOPHU st | MeGenb: yueOHast MmeOelnb Microsoft Office 2003, 2013
MPOBEACHUS TPYNIOBBIX u | TexHn4yeckue cpeacTBa OOyUIESHHUS:
WHJMBUIYalbHBIX ~ KOHCYJBTALHMH, | 9KpaH, IPOEKTOP, KOMIBIOTEP
TEKYILLEro KOHTPOJIS u
POMEXKYTOYHOU aTTECTalUH
YueOHbIC ayIUTOPUN it | MeOenb: yaeOHas meOeb Microsoft Office 2003, 2013
NPOBeNCHUs Ta0opaTOpHBIX paboT | TexHUUYeckue cpeacTBa OOYUCHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP
OO0opynoBaHUEe: KOMITBIOTEPHI

Jns  caMmocTosATenbHOW  paboThl  OOy4arommMxcs MPEAYyCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/II)OBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» U obecreueHueM JOCTymna B 3JIEKTPOHHYIO
WH()OPMaAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmenoBanune noMemenni s OcCHaIEHHOCTh TOMEIIECHNUH TS [Tepeuens JMIIEH3NOHHOTO
CaMOCTOSATENIFHON PabOTHI CaMOCTOSTENTFHON pabOTHI MPOTPaAMMHOTO 00eCTIeUeHHS
00yJarommxcst 00yJarmuxcst

ITomemenne mist camocTosTenbHONW | Mebenb: yaeOHas mebenb Microsoft Office 2003, 2013
paboTel o0y4arormuxcs (YuTanbHblid | KoMmnekt — crenuann3upoBaHHOM
3as1 HayuHoii 6ubmmuoTexn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHMKa C MOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKAIIHOHHOH ceTH
«lHTEpHET» W IIOCTYyIIOM B
JJEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
o0Opa3oBaTeNnpHOH  OpraHHW3aluH,
BeO-KaMepbl, KOMMYHHKaI[IOHHO®




o0opynoBaHnue, oOecIeYrBaroIee
JOCTYI K  CETH  HHTEPHET
(mpoBoaHOE COeIMHEHUE u
OecrnpoBOfHOC  COCMUHEHHE 10

texronorun Wi-Fi)

IomereHue s CaMOCTOSTEIBHOM
pabotsl ooyuarommxcs (aya.203C)

Me0enb: yueOHas meOeIb
Komriekt  crnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEPHAS
TeXHHKa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHKAIIUOHHOMN
«lHTepHETY» W IIOCTYyIIOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAIL[IOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTHU HUHTCPHET
(mpoBomHOE COCIIHECHUE u
OecrpoBOIHOE  COCIUHECHHE  I10
texnomorud Wi-Fi)

CETH

Microsoft Office 2003, 2013




