roy BIO «IOHEIIKAN HAITMOHAJIbHBI YHUBEPCUTET»

®U3UKO-TEXHUYECKAN ®PAKYJIBTET

Kadenpa paanopu3uku 1 HHPOKOMMYHHKALIHOHHBIX TEXHOJIOTHH

YTBEPXKJIAIO:
[IpOpeKTOp 1O Hay4HO-METOAHYECKOH
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/{ée//-/ E. U. Cxada
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PaGouasi nporpaMma y4e0Hoi JuCIUNIHHBI

«OCHOBBI KBAHTOBOM OIITUKH U UH®OPMATHUKHN»

HanpaBneHHe MOATrOTOBKH!

MarucTrepcekas IporpaMmma:

TIporpamMma HOJATOTOBKH:
Kpanuduxanms:

®opma 00yUeHHS:

03.04.03 Paguodusuka
Pannodusnka

akajieMH4ecKas Marucrparypa
MarucTp

OuHas, 3a04Has

Jlonenk 2019r




VIBEPK/AIO:
R§Kaﬂ Qlusm(o -TEXHUYECKOTO

~ax Ky&iﬁre’r

[Iporpamma coctasiena ¢ yaerom ®eepanrbHOro rocy1apcTBEHHOr0 00pa3oBaTe/bHOro
cramgapra Bbiclero oOpasoBaHus 1o HampaeieHnio noarotosku 03.04.03 Pammodusuka,
YTBEPIKJICHHOTO MpHKa3oM MuHHcTepeTBa 00pazoBanus u Hayku Poccuiickoit ®enepanuu ot 30
okTsiOpst 2014 r. Ne 1417.

[Iporpamma y4eOHON AUCIMIUTMHBI «OCHOBBI KBAHTOBOH ONTHKH H HH(OPMATHKHY»
cocraBiena Ha ocHoe 1'OC BIIO no wanpasienuto moxarotosku 03.04.03 Panmodusuka,
YTBEPIKIEHHOMY NpUKa3oM MunuctepcTBa obpasopanus u nayku JIHP Ne 301 ot «04» ampers
2016 r., 3apeructpupobantomy B Munucreperse roctaimu JJHP Ne 1196 ot 22 anpens 2016 1. (¢
M3MEHCHMSIMH, BHECEHHBbIMM NpuKazoM MuHuctepctBa oOpasoBaHus W Hayku JIOHENKO#H
Hapomoit PeciyGmuku o1 21.09.2017 1. Ne 963); «Ilopsimok 06 opranusanuu y4eOHOro npouecca
B 00pa3zoBaTebHbIX OPraHM3alusX BBICIIEro MpodeccHoHanbHOro obpazoBanus JloHENKOH
Hapooit Pecriy6iukiy», yTBEpK/IEHHOTO IpuKa3zoM MuHnucTepeTBa o6pazosanus 1 Hayku JTHP
«10» nosiOps 2017 r. Nell71; yueGHBIX IUIAaHOB IO HampaBieHuto moarotoku 03.04.03
Pajmodu3nKa TporpamMMbl MOArOTOBKH MarucTparypel (Gopmel 0OydeHHs: OYHAs M 3a04HAst),
YTBEPKIEHHBIX YueHbiM coBeToM yHuBepeuTera oT 02.04.2019 r., mporokon Ne 3.

Pa3zpaboTuuk:
K.(p-M.H., JIoueHT Kadeapbl paauoGu3uKu 1 '
HH(POKOMMYHHUKAITMOHHBIX TEXHOJIOTHI ;éwz/ N.MN. Xynskos

[TporpamMma yueGHOM JMCIHIUIMHEL YTBEPK/IEHA HA 3ace/laHui Kadeapbl pauopu3uKku 1
MH(YOKOMMYHHKAITHOHHBIX TEXHOJIOIHH.

[Tpotokon NelSot «04» anpesst 2019 .

3aBeyronuii kadeapoit paguodusuku u
HH(POKOMMYHHKAIIHOHHBIX TEXHOJIOTHI B.B. Jlanunos

[Iporpamma yueGHON TUCIUIUIMHBI 0/100peHa y4eOHO-MeTOIuYecKol KoMUuccuen Gpusuko-
TEXHUYECKOro (aKybTeTa.

[Tporokon Ne 4 ot «8» ampens 2019 r.

[Ipencenarens yaeOHO-METOAUIECKOR /
KoMHCccHH (pakyibTeTa . B.H. Korenko
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1. OO0aacTh NpUMEHEHHS U MeCTO JUCHUIJIMHBI B y4e0HOM mpouecce:

VYyeOnas aucuuminHa «OCHOBBI KBAaHTOBOM ONTHUKH U MH(OPMATHKA» OTHOCUTCS K IUKITY
BapuatuBHOW Yactu Omoka 1 «/lucrurummaey. Jlns m3ydeHus MaHHOW Y4eOHOH MUCIIUTUTHHBI
HEOOXOIUMBI 3HAaHUSA, YMEHUS U HaBbIKH, (OpMUpPYEMble BCEMH MPEAIIECTBYIOUIMMU
npodeccHoHATbHBIME JUCIHUIUTHHAME, a Takke: «KBaHTOBas MexaHukay, «DyHKIMOHAIbHAS
IIEKTPOHUKA», «DIEKTPOJUHAMUKAY.

JlucuuiuiiHa JaeT 3HaHUS HeoOXOIuMble TpU pa3pabOTKe MarucTepckux paboT, A
UTOTOBOM rOCY/1apCTBEHHOW aTTECTALlUH, M BBHIITOJIHEHUSI HAYYHO-UCCIIEI0BATEIBCKON padOTHI.
HopMaTuBHBI€ CCHUIKHM —He NPe1yCMOTPEHbI

2. CTpyKTYypa IMCUUILIHHBI

Xapakmepucmuka yueonoi Oucyuniunsl

Hamnpasnenue noaroToBku 03.04.03 Pagunoduzuka
Marucrepckas nporpamMmma Pannodusuka
[Iporpamma noAroToBKU AKkazieMuyecKas MarucrpaTrypa
Kpanuduxarus Maructp
KonnuecTBo copepKaTeapbHbIX MOIyIeN 2
JucrunauHa 6a30B0i / BapHaTUBHOMN YacTH JTUCHUIUIMHA BAPUATUBHON YaCTH
00pa30BaTeNbHON MPOTPAMMBI bioka 1 «/lucuunnuue
@DOpMBI KOHTPOJIS 2 MOAYJbHBIX KOHTpOJI, 1 ak3ameH B 1 cemectpe
ouHas Gopma 00ydeHUs 3aouyHas opma
[Toka3arenn 0GydeHus

KonnyecTBo 3a4eTHBIX eqHUIT (KPEAUTOB) 4 4
"o moaroToBKU 1 1
Cemectp 1 1
KonnuecTBo yacos 144 144
- JIEKIIHOHHBIX 18 4
- MPAKTUYECKUX, CECMHHAPCKUX 36 8
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOThI 90 132

B T.4. UHJIUBUIYAILHOE 3aJIaHNE - -
HeznenrHo€e KOIUYECTBO YaCOB, 8 -

B T.4. ayJIUTOPHBIX 3 -
OCO - o0mmee cpennee obpa3zoBaHue
CTIIO - cpennee npodeccroHatbHOE 00pa30oBaHME
BIIO - Bricuiee npogeccuoHaibHOe 00pa3oBaHue
1-B cootBetcTBuM ¢ Ol (00pa3zoBaTenbHOM IPOrpaMMOii)
3. Onucanue TUCHUNIMHBI
Ieaun u 3apaun
Ileny — llensiMu OCBOCHUS JUCHUIUIMHBI SIBJIAIOTCS O3HAKOMJIEHME C OCHOBAMH

HEPEISATUBUCTCKOM KBAaHTOBOW TEOPUM CBE€Ta W B3aUMOJCHCTBUSA CBETa C BEIIECTBOM;
03HAKOMJICHHE C UCTOPHEH Pa3BHUTHS U BBEJCHHWE B COBPEMEHHBIE MPOOJIEMbl KBAHTOBOW OITHKH;
OCBOEHHE HambOOoJee M3BECTHBIX TEOPETHUYECKHX METOJIOB, MCIONB3YEMbIX MPU PEIICHUU 3371ad
KBAaHTOBOM OIITHKH

3aoayu — Vicrionp3oBaHHME ONTHUYECKUX NPUOOPOB B PAAMOTEXHUYECKUX YCTPOWCTBAX,
MMPUMEHCHHUE 3HAHWSI TEOPUHM KBAHTOBBIX YCHJIMTEJECH W TEHEPaTOpOB I CO3JaHUsI 00pa3lloB
HOBOM TEXHUKH.
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TpeGoBanus K pe3yibTaTaM OCBOECHHMS THCHMIUIMHBI: [Iporecc u3yueHus! TUCIUILTMHBI
HaIpaBJIeH Ha (HOPMHUPOBAHUE FIEMEHTOB CICAYIOMNX KOMIETEHINI B COOTBETCTBUU ¢ DI'OC
BO P® no nanHOMy HamnpaBJiIeHUIO TOATOTOBKHU (IPOdUITIO):

00U eKYTbMYPHBIX

-CIIOCOOHOCTD K HECTAaHJAPTHOMY MBIILICHHUIO, aHau3y, cuaTe3y (OK-1)

-CIOCOOHOCTh K CaMOpa3BUTHUIO, cCamMOpeali3allid  HUCIOJb30BAaHUIO  TBOPYECKOIO
norennuaia (OK-3),

oowenpogheccuonanvHwvix

CriocobHOCTh K CBOOOAHOMY BJaJIeHUIO TPOHECCHOHATBHO-TIPOPUINPOBAHHBIMY 3HAHUSMHU
B oOnactu WH(OPMALMOHHBIX TEXHOJOTUH, MCIONB30BAHUIO COBPEMEHHBIX KOMITbIOTEPHBIX
ceTeld, TMpOrpaMHBIX NPOAYKTOB M  pecypcoB  «VMHTepHeT» A  pemeHus 3ajnad
npodeccCuoHaNbHOM NIEeATENbHOCTH, B TOM YHCJIE HAXOAAIIUXCA 3a MpeaenamMu NpoduibHOU
noarotosku (OITK-4)

npogpeccuonanvuvix (I1K):

CriocoOHOCTh HCIONB30BaTh B CBOEH HAYYHO-HCCIIEOBATEIBCKON NEATETbHOCTH 3HAHUE
COBPEMEHHBIX MPOOJIEM U HOBEHINNX NOCTIKEHUH hrsuku u paguodpusuku (ITK-1);

- CIIOCOOHOCTH CaMOCTOSITEIbHO CTaBUTh HAay4yHbIE 3agaud B 00JacTH (QHU3UKH U
pannoGU3UKH M PEIIaTh UX C UCIIOJIb30BaHHEM coBpeMeHHoro obopyaoanus (ITK-2).

B pe3yabrare udydyeHusi y4eOHOM IM CIATIINHbBI
CTYJIEHTHI, 3aBEPUIMBILINE U3YUYCHUE JAHHOW TUCUUIUIMHBI JTOKHBL:
3HaTh: - OCHOBHBIC JOCTI)KCHHS M COBPEMEHHBIC HAINPABIICHUS MCCIEIOBAHUN B 001acTH
KBAaHTOBOM ONTUKH; - OCHOBBI HEPEJSITUBUCTCKOW KBAaHTOBOW TEOPUM CBETA; - OCHOBHBIC
MPUOIDKEHUSI U MOJCIH, UCIOJIb3yeMble MPH TEOPETHYCCKOM OIHMCAHHWM SIBJICHUH KBaHTOBOW
ONTHUKHU; - MPUHLUNHAIBHBIE Pa3IUyUsl MEXKIY KIACCUYECKUMH M KBAaHTOBBIMH COCTOSIHUSIMHU
AJIEKTPOMArHUTHOTO TIOJIsI; - 0OCOOCHHOCTH MTPOBEACHUS IKCIIEPUMEHTOB TT0 KBAHTOBOM OTTHKE
YMeTb: - MPUMEHATh OCHOBHBIE TEOPETUUECKHUE METObl KBAHTOBOM ONTUKHU.
Brnaners: - HaBblkaMu aHajdM3a ONTHUYECKUX SBJICHUM C TOYKM 3PEHUS] KBAaHTOBOMU
MEXaHUKH.

4,  Conep:xkaHue TMCUMILUIUHBI M (POPMBI OPraHU3aANMH Y4eOHOT0 Mpoiecca

IMopsinkoBbIii HOMEP Kparkoe conepxkanue TeMbl
U TeMa

Cooeprcamenvhulit mooyns 1

Tema 1. KBantoBauue KBanTtoBanue nsnekrpomarHuTHOro Tmoyiss. COOCTBEHHBIE MOABI IS
ANIEKTPOMArHUTHOTO | MOJIEH PA3IMYHOM CHMMETPUM W JUIsl PA3IUYHBIX TPAHUYHBIX YCIOBHA.
TOJISI. KoMMyTannoHHbIe COOTHOIIEHUS IJIsl TApaKCHATBLHOTO MPUOIHKCHHUSL.
Tema 2. KBaHTOBBIE KBaHTOBBIE COCTOSIHUS 3JIEKTPOMArHUTHOrO TOJisl. MeToabl MOJy4eHus
COCTOSIHUSI KBaHTOBBIX COCTOSIHUH cBeTa. OCHOBHBIE IKCIIEPUMEHTHI B 3TOU 00JIaCTH.
AIEKTPOMArHUTHOTO

TIOJIst

Tema 3. B3anmopeiictBue aromoB ¢ mosieM. PacnpocTpaHeHue cBeTa
B3aumopeiictBue pe3oHaHCHBIX cpenax. KBaHTOBaHHWe TOJNsI B Cpele C JUCIEepCUEH.
aTOMOB C TOJIEM KosiekTuBHOE ClIOHTaHHOE U3ITyYEHHE.

Cooeporcamenvuutii. M0ooyas 2

Tema 4. ®otonerektupoBanue. OCHOBHBIC HAIPaBICHHUS Pa3pabOTOK B 0OJIACTH
@DOTONETEKTUPOBAHUE | CO3JIaHHSI OHO(POTOHHBIX IETEKTOPOB.

Tema 5. KBanToBas KsanToBast uarepdepenius. KBaHTOBO- ONTHYECKHE IKCIIEPUMEHTHI 110
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nHTEephepeHns MIPOBEPKE OCHOB KBAHTOBOW MEXaHUKH
Tema 6 .KBanrosas [Tapagoxkc Diinimreiina, [logonasckoro, Pozena.
nHpopMaTHka KBanTOBBIC HEpa3pyIIaOIne H3MEPECHHS.

KBanToBbIe ONITHYECKUE TECTHI HA JOIIOJIHUTCIIBbHOCTD.
JIByx(doTonHas uarepdepomeTpus.

TemaTH4eckui nJjiaH

Coaep:xareabHblii MOTYJIb 1
KoaugecTBO 4acoB
Ounas ¢popma o0yueHust 3aounas popma 00y4yeHUA
B T.4. B T.4.
= = xR =
HasBanus coaep:kaTejbHBIX ol 2 g |8 el 2 s s
T A 0 =2 0
MOaYyJIeH U TeM ol =| 2| E| B84l8d o < | 2| E| &, o
|- = O QQl o = H = O oy (6]
o o & o = S| &E =
S| 8l Z| &l 28/ &8 8 S| 5| 2| kol 20
) [ = < o\Q alle M [~ IS < o9 ={le}
o| B| o e85« ) E Q| B8 &
| 2| & oS &S 5| 2| & o9 @4
S| S| & = < O o) =
ol = S = (= < S =
o =~ o =
Tema 1. KBaHTOBanne
24 | 3|6 15 24 1 1 22
AJIEKTPOMATHUTHOTO TOJISL.
Tema 2. KBaHTOBBIE COCTOSHHS
24 | 3|6 15 24 1 1 22
AJIIEKTPOMATHUTHOTO MOJIS
Tema 3. Bzaumopeiictsue
o 24 | 3|6 24 1 23
aTOMOB C ITOJIEM
Hroro no conepikarTebHOMY | -, | o | 1g 45 90 5 | 3 67
MoayJaio 1

Conep:kareJibHbIIA MOIYJIb 2

KoanuecTBO 4acoB

Ounas popma o0yueHust 3aounas popma 00yyeHUs
B T.4. B T.4.
= = X =
Ha3zBanus cogep:xatejibHbIX v |2 g IS 0| 2 g S
MoOJyJiell U TeM ° <| 5|8 84 § d o < | 2| Z| B § ©
[ = 15 ) 2 = H qu = [} o) 2 = =
S = FlE Relzxd 3 = 5 2| BEol 2o
A 2 S| s 8eld9g g 2 =l s del He
Q Elg 6889 5) El ol g8 =
= 2 | o o8- = 2| o O /e
219 ¢ |& g1glg | &
= 5 as =N 5 o)
5 =~ ) S|
Tema 4. DOoTOICTEKTUPOBAHHUE. 24 3 6 15 24 | 1 | 2 21
Tema 5. KBanTOBast o4 3 6 15 24 1|9 21
UHTEpEepeHIHs
Tema 6 .KBanTOBas o4 3 6 15 24 1 23
uHpopMaTUKa
Hroro nmo conepxkareilbHOMY 72 9 | 18 45 7 5 | 5 65
MOAYJIIO 2
Bcero uacos 144 | 18 | 36 90 144 | 4 8 132
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5. MeToanueckue pPeKOMEHIAUMH /JIsl NPOBeJAeHHMS JIEKIUOHHBIX, MPAKTHYECKUX H
J1a00paTOPHBIX 3aHATHI

TeMBI JJeKIIMOHHBIX 3aHATHH

Ne /i HazBanue Temsl KonuuecTtBo
4acoB

1 KBaHTOBaHME 371€KTPOMArHUTHOTO MOJISI. 3
2 KBaHTOBBIE COCTOSTHUS AJIEKTPOMArHUTHOTO TTOJISI 3
3 BzaumozeicTBue aToMOB € 1ojgeM 3
4 DOTOAETCKTHPOBAHHE. 3
5 KBanToBas untepbepeHius 3
6 KBanToBas nnpopmaruka 3

BCEI'O: 18

6. MeTroguyeckue peKOMeHIALUMH /Jisl IPOBeeHUs] MPAKTHYECKUX 3aHATHI cojep:KaTcsd B
y4eOHO-MeTOAUYECKOM KOMILIeKce AU CHHIIUHBI

[IpakTuueckue 3aHATUS IPOBOJSATCS B LEJISAX aKTUBHOIO MPUOOPETEHUSI CTYJEHTaMU HOBBIX
3HaHUH, 3aKperyieHHsl, pacIIMpeHuss W yriIyOJeHWs 3HAHHM, MOJYYEeHHBIX Ha JPYTrUX BUOAX
y4eOHBIX 3aHATHH, MOArOTOBKU JOKIAI0B, MPE3CHTALUNA U APYTUX TBOPUYECKUX 3aJaHUIl, a TaKkKe
s 00ydeHHus CTYJCHTOB METOJaM CaMOCTOSTEIbHOM paboThl ¢ Y4eOHBIM MaTepUaloM U
CTaTUCTUYECKUMU JTaHHBIMH.

YroObl maHHBIA BUJ 3aHATHHA mpomen 3((EeKTUBHO, TEOPETUYECKH HACBHIIEHO U IOJIHO,
CTYJEHTaM HeOOXOIUMO J10 3aHATHS:

1. BHuMaTeapHO 03HAKOMUTHCA € 3aJaHHEM Ha CEMHUHAp.

2. I[IpounTaTh KOHCIIEKT JIEKIUH 10 COOTBETCTBYIOILEH TEME.

3. O3HaKOMUTHCS ¢ PEKOMEHI0BaHHOM JINTEPATYPOM, B TOM YHUCJIE U C JONOJHUTEIBHOM, U,
BO3MOYKHO, TIPUHECTH €€ ¢ COO0I Ha 3aHsATHE.

B xozxe camocTosITeNnbHOM MOATOTOBKU K MPAKTUYECKOMY 3aHSTHUIO CTYJ€HTaM HeoOX0IuMO
r7TyOOKO H3YYHUTh OCHOBHBIC TEOPETHUECKHE TOJOXKEeHHs yueOHbIX BompocoB. Ilpu pabote c
y4eOHOU JUTEepaTypoil ciemyeT ocoboe BHMMaHUE OOpamaTh Ha OCOOCHHOCTH HMCIOJIb30BAHUS
HOBBIX KaTeropuii, TepMUHOB U (opMupoBaTh y ce0s COOTBETCTBYIOUIHE JIEKCHUKO-
dbpaseonornyeckue 000poThl  peud. M3ywaemblii  ydeOHBIH  MaTepwal — I€JIecCOo00pa3HO
3aKOHCIIEKTUPOBATh B pab0UnX TETPAISIX.

Ha npakTtrueckux 3aHATUSX IPOBOJUTCS ONIPOC TEOPETUYECKOTO MaTepHalia, BBITOIHSIOTCS
MPAaKTUYECKHE 3aJaHNs U PEIIAIOTCS 3a/1a4H 0 MPEI0KEHHBIM TeMaM JICKIIMOHHBIX 3aHATHA.
AKTHUBHOE y4yacTHe B 00CYK/I€HUU BOMPOCOB MPAKTUYECKUX 3aHITUM, pellIeHUE 3a/1a4 Ha 3aHITHH
¥ CaMOCTOSITETILHO 10 33aHUI0 IPENOIaBaTeIsl, IBISCTCA OJHUM U3 YCIOBHIA MOTYYESHUS
MOJIOKUTETILHON OLIEHKH T10 TAaHHOMY KYpCY.

Tembl NPaKTHYECKUX 3aHATHH

Ne[]] HasBanwne TeMbl KonnuectBo
4acoB

1.KBanTOBas Teopus uzaydeHuii. KBanroBanue cB0OOOIHOTO
Tema 1. | spekrpomarauTHOrO MO, POKOBCKHME COCTOSHMS, BAKYYMHBIE 6

¢uykTyanuu, GOToH.

2.KorepeHTHbIE U CKaThle COCTOSIHUS TTOJISI.
Tema 2. | 3 KBaHTOBBIE PaCIpPEIETIEHNUS H YACTHYHO KOTEPEHTHOE M3ITyUEHHE. 3
4.IloneBast u poronHas uarepdepomerpusi. JlerekrupoBanne GoToHOB
¥ KBAaHTOBBIE ()YHKIIMK KOT€PEHTHOCTH.




5.B3anmoielicTBrE aToMa ¢ TIOJIEM - TIOJTYKIIACCHYECKast TEOPHS 3
Tema 3 | 6.B3aumMopeiicTBHE aToMa ¢ TIOJIEM - KBAHTOBAsI TCOPHSI. 3
7.KBaHTOBast TEOpUS perIaKcalyy.
8. Meton omneparopa mioTHocTH, MeToa ["aiizenbOepra- JlanxeBeHa. 3
Tema 4 | 9.KBaHTOBas TEOpHS J1a3epa. 6
10.Metox oneparopa mioTHOCTH, MeTo [ aiizenOepra-JlamkeBeHa
11.Teopusa mukpomasepa.
12.KoppenaunoHHslii 1a3ep
Tema 5. | 13. [Napamokc DHHIITEHHA, 6
14.IToponsckoro, Po3ena.
15.KBaHTOBBIE HEpA3pyILIAIOLINE U3MEPEHHUS.
16.KBaHTOBBIE ONITHYECKHE TECTHI HA JOTIOJHUTEIHLHOCTD
Tema 6. | 17.]IByxdoToHHast uHTEpPEepoMeTpus 6
BCET'O: 36

7. O0pa3zeny MOAYJIbHOT0 KOHTPOJISI

TrOY BIIO «IOHEIIKUI HAITMOHAJIbHBIA YHUBEPCUTET»

®U3UKO-TEXHUYECKHA ®AKYJIBTET

Kadenpa pagnodusnku n1 "HOOKOMMYHHUKALIMOHHBIX TEXHOJIOTHIA

[Iporpamma noAroTOBKH: akaJeMUYECKas MarucTparypa
JucnunnuHa «OcHOBBI KBAHTOBOH ONTUKH ¥ HH)OPMATHKA»

Hampasnenue nonrorosku: 03.04.03 Pagnodusuka, cemectp 1.

MOAYJbHAA KOHTPOJIbBHASA PABOTA BAPUAHT Nel

L [Tonyuute u3 ypaBuenus llpeaunrepa ypaBHEHUs Ha MAaTPUILy TUIOTHOCTH.

2. YeM 0OBSICHSIOTCS BaKyyMHBIE OCIMULIAIINN Padu?

YTBepKI€HO Ha 3acCeTaHUU 3aB. kadenpoit
Kadenpsl. P® u UKT B.B. Hanmron
No 201 r. DK3aMeHaTop N.N. Xynskos

Kputepuu oneHuBaHus MO1yJbHOT0 KOHTPOJISI

[ /Homep 3axaHus KoanuectBo
0aJ10B
3aganue 1 10
3aganue 2 15
Bcero 25 pasia
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11.KoHTpoO/IbHBIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAlUHN

[TpuBecTH Ki1acCU4eCKOEe BbIpaXKEHHE ISl MOJISIPU3YEMOCTH.

Kak cBsa3ann1 I[eﬁCTBHTeHBHaH 1 MHUMada 4aCTu HOHHpHSyeMOCTI/I?

3anucaTh BBIp@XEHHWE JJIA 4acTOThl Pabu MBYXypOBHEBOTO aToMma B IOJI€ KJIACCHYECKOU
BJIeKTpOMaFHI/ITHOfI BOJIHBI.

Kaxk gactora Pabu 3aBuUCHT OT pacCTporKu?

HpI/IBeCTI/I KBAHTOBOC BBIPAXKCHUC IJIS MOJIAPU3YCMOCTH.

3anucath TpUOIMKEHUS, TIPU KOTOPBIX MOJISIPU3YEMOCTh HE 3aBUCHUT OT TOJISL.

1.K kakum nepexomam npuBoaut B3aumoeiictsue 1Y C u MP?

UeM 00BSICHAIOTCS] BAKYYMHBIC OCIIILISAIINHN Padu?

3anucaTh BRIPOKEHUE VIS YaCTOTHI BAKYYMHBIX OCIHJUISIIHA.

C ueM CBsI3aHBI SIBJICHUS «KOJUIATICOB» U «BO3POKIACHUIN»?

3anucaTh MaTpuIly ramMmuibToHHaHa J[keliHca—KammuHrca B 6a3uce 4rcern 3anoHeHuUS.
KaxkoBa mienb Mexay ypOBHSIMH SHEPIHMH OAECTHIX COCTOSHUN? 3aMUIINUTE BBIPAXKEHUE IJIS
ATOM IICHIH.

3anucaTh BbIpaKEHUE VISl BpEMEHU NIEPBOTO KOJLIAIICA.

3anucaTh BEIPKEHHUS 111 BPDEMEHHU MEPBOTO «BO3POXKICHUS.

Kak BbIpaxaroTcsi «OAETBIE» COCTOSIHMSI uepe3 «roiyibie» cocrosHusa? 10. 3anmcars
pacrpeiesieHle BEpOSTHOCTH 10 YUCTY (DOTOHOB B KOTEPEHTHOM

3anuimnTe raMUJIBTOHUAH B3aUMOJCHMCTBUS aToMa C MOJIOM PE30HAaTOpa U CO CTEHKAMH
pe3oHaropa.

3anucaTh BeIpaxeHUe i ckopoctu penakcanuu JIYC B pe3oHaTtope B pekuMme cladoi
CBSI3H.

3anucarb BhIpaXeHUE ISl CIIEKTpa CIOHTaHHOU penakcanuu JJYC B pe3oHaTope B pekuMe
CI1aboii CBSI3U.

3anucarb BbIpakeHUe 11 ckopocTH penakcauuu Y C B pe3oHaTope B peKUME CUIIbHOU
CBSI3H.

3anucarb BhIpaXeHUE ISl CIIEKTpa CioHTaHHOU penakcanuu JJYC B pe3oHaTope B pekuMe
CUJIBHOU CBSI3H.

3anucarb ONpeesIeHUE YUCTOTO U CMEIIAHHOTO COCTOSIHHIA.

3aHI/IC3.Tb onpe;[eneHHe JJIsL ManI/II_H:I IINIOTHOCTH.

Kakomy ypaBHEHUIO TIOTYMHSAETCS TUHAMHUKA MATPHIIBI TFIOTHOCTH?

Kak onpenensiercss Mmarpuna mIOTHOCTH CUCTEMBI, KOTOpasi B3aUMOJEHCTBYET C
pezepByapom?

CdopmynupoBaTh TpUOTHKEHUS, KOTOPBIE UCIIOIB3YIOTCS JIJISl BBIBOAA YIIPABIISIOIIETO
ypaBHeHus (34).

[Tomyuute u3 ypaBHenus Llpenunrepa ypaBHEeHUsI Ha MaTPULLy INIOTHOCTH.
[TokaxwuTe, 4TO €CIIM raMUJIBTOHUAH CUCTEMBI SIBJISIETCS] 3pMUTOBBIM OIIEPATOPOM, TO U3
YpaBHEHUs Ha MaTpUILly IUNIOTHOCTH ciienyeT ypaBHeHue Llpenunrepa

3anuIuuTe YIpasIsAoee YpaBHEHUE Il TAPMOHUYECKOTO OCLUILIATOPA.

3anuIInTe CTALIMOHAPHOE PEUIEHUE YIPABIIAIOIIET0 YPaBHEHUS I FTAPMOHUYECKOTO
OCLMJUISTOpA.

3anuinTe ynpasisiolee ypaBHEHUE I JBYXYPOBHEBOM CUCTEMBI.

3anuIuTe CTallMOHAPHOE PEILIEHUE YIIPABIISIIOIIET0 YPaBHEHUS U1l IBYXYPOBHEBOI
CUCTEMBI.

3anuIuTe CTallMOHAPHOE PEIIECHUE YIIPABIISIONIET0 YPaBHEHUS 1S

JIBYXBPEMEHHBIX CPEIHUX 3HAYECHHM OIepaToOpOB.
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1.Kak BBIYHCIISAIOTCS JBYXBPEMEHHBIE CPETHUE 3HAUCHUSI OIIEPATOPOB?
3anuiuTe U JOKa)KUTE KBAHTOBYIO TEOPEMY PETPECCHH.

JatiTe onpeneneHre KOPPEIAIUOHHON (GYHKIIUU TTEPBOTO TOPSIIKA.

Kak cBsi3aH CrieKTp cUrHasia ¢ KOppelsaiuoOHHOW (QYHKIIUU TIEPBOTO TopsiaKa’?
3anuIInTe CIEKTP 3aTyXaoIIero rapMOHNYECKOT0 OCHIMILIATOPA.

3anuIIuTe CIEKTP 3aTyXaIOLIEr0 IBYXYPOBHEBOI'O aTOMA.

3anuimmTe CIEeKTpP 3aTyXaroIIero IByXypOBHEBOTO aTOMa, B3aUMOICHCTBYIOLIETO C
BHEILIHEH 3JIEKTPOMAarHUTHOW BOJIHOM.

JatiTe onpeneneHne KOPPEISAIIMOHHON (GYHKIIUHA BTOPOTO MOPSIIKA.
3anumuTe KOPPEIIIUOHHYIO (DYHKIIMIO BTOPOTO TMOPSAKA ISl 3aTyXAIOIIETO
FapMOHHUYECKOI0 OCLHUIUISATOPA.

3anumuTe KOPPEIIIUOHHYIO (DYHKIIMIO BTOPOTO MOPSAKA ISl 3aTyXAIOIIETO
JBYXYPOBHEBOTO aToMa

3anuiuTe ynpaslsollee ypaBHEHUE, ONUChIBaoIIee (a30BYIO peaKcaluio
JIBYXYPOBHEBO! CUCTEMBI.

3anuimTe ypaBHEHUs IBH)KEHHSI Ha OIepaTop JUIOJIBHOIO MOMEHTA U HUHBEPCHUIO
HaceNEHHOCTE!, KOTOphIe 3a7at0Tcs (ha30BOM peakcalueil IByXypOBHEBOM CHUCTEMBI.
3anuinTe ynpasisiollee ypaBHEHUE, ONMUCHIBAIOIIECE HAKAUKY IBYXYPOBHEBOM CHCTEMBI.
3anuiuTe ypaBHEHMs IBUKEHUS HA ONIEPATOP AUMNOIBHOTO MOMEHTA U UHBEPCHIO
HACEJIIEHHOCTEHN, KOTOPBIE 33/IaI0TCA HAKAYKOUW ABYXYPOBHEBOI CUCTEMBI.
3anuiuTe yIpasIsollee ypaBHEHUE, ONUCHIBAIOIIEE JUHAMUKY JIa3epa.
3anuinTe ypaBHEHUs IBUKEHUS HA CpeAHUE 3HaAUeHue oneparoposa ,c~,  D. B
KaKOM MPHUOIMKEHUH MOKHO MEPEHTH OT OMIEpaTOPHBIX YPaBHEHUH K C YHCIaM
3anumure ypaBHeHUs MakcBeria—bio
YTo Ha3BIBAIOT MOJIYKJIACCHUECKUM MPUOIIKEHUEM B TEOPHUH J1a3epa?
3anuuIMTe CUCTEMY YPABHEHUM, OMMCHIBAIOIIUX TNHAMHUKY JIa3€pa, B MOIYKIACCHUYECKOM
npubnmxenun (ypaBHeHus Makcpema—bioxa).
3anuIuTe cTallMOHApHOE pelieHue ypaBHeHn Makceiuta—bioxa.

[losicHuTe sIBIIEHUE 3aTATMBaHUS YaCTOTHI.

Kakwue cranmoHapHbie penieHusi ypaBHeHUd MakcBerta—bioxa sBiastoTCs yCTOHYUBBIMU
BBIIIIE U HI)KE [TOPOTa FreHepaluu.

Urto Ha3zwBaroT Oudypkaruein Xormda?

Onumure AMHAMHUKY CUCTEMBI B TOM CJIy4ae, KOT1a HU OJTHO U3 CTAllMOHAPHBIX PELLIEHUI
ypaBHeHU MakcBemia—bioxa HeyCTOHYMBO.

UYto Ha3bIBaOT AETEPMUHUPOBAHHBIM Xa0COM?

B uém 3akmmiovaercs aHanorus MeKy BOZHUKHOBEHHUEM JIa3€pHOM reHepanuu u (pa3oBbIM
Mepexo/IoM BTOporo poja?

OnumuTe GU3NKY MUYKOBBIX (pelakCallMOHHBIX ) KOJICOaHUN
IToyemy CIIOHTaHHOE U3JIy4YEHHUE HE YUUTBIBACTCS IMOJIYKIACCUYECKON CUCTEMOM
ypaBHeHud Makcemta—bioxa?

JlnHamuKa Kakux orepaTopoB OyJeT YYUTHIBATh CHOHTAHHOE W3JIy4YE€HUU
KakoBa npuposa BOSHUKHOBEHUS! ONTHYECKOW OMCTaOUIBHOCTH?

KakoBa TOUHOCTH IPUOJIMIKEHUS CPETHETO TTOJIS?

KakoB ¢u3ndeckuii CMBICI TapaMeTpa KOOTIepaTUBHOCTH?

3anuiuTe BhIpakeHUE I HEMMHEWHOTO KO3 PUIIEeHTa TPOTyCKaHHUSL.

Kakyro posib HachIlIEHUE IBYXYPOBHEBOM CUCTEMBI UTPAET B BOSHUKHOBEHUH ONTHYECKON
OMCTaOMIBHOCTH



10

12.06pa3en 3xk3aMeHALMOHHOT0 O1JIeTa

I'oCYJAPCTBEHHOE OBPA30OBATEJIbBHOE YUYPEXJIEHUE
BBICHIET'O ITPO®ECCHUOHAJIbBHOI'O ObPA3OBAHUA
«IOHELIKMI1 HALTMOHAJILHBI1 YHUBEPCUTET»
OU3NKO-TEXHUYECKUH (aKyIbTET
Kadenpa pagrnodusnku u m"HOOKOMMYHUKAITMOHHBIX TEXHOJIOTHH
[TporpamMMa NOATOTOBKM: akafeMU4ecKas MarucTparypa
JucuuminHa «OCHOBBI KBAHTOBOM ONITHKH U HH(POPMATHKA»
cneuuanbHocTh 03.04.03.Pannodusuka, cemectp 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. KBanToBas Teopus u3nyuenuii. KBantoBanue cBOOOHOTO 3JIEKTPOMArHUTHOTO TIOJIA,
2. Teopus MmukpomMasepa
3. B3aumoseiicTBue atoma C 1osieM - NoJayKJIaccu4ecKasi TEOpHUsl

3aB. kadeapoi

VTBepKJIEHO Ha 3aceaHuU Kadeaphl. P® u UKT

B.B. /lanunosr

Ne oT 201 r. DK3aMeHaTop N.N.Xynskos

13.00pa3en TecTOBOIO 3a1aHMS
Tecmoegvie 3a0anus He npedycmMompenbl

14. KpuTepun oueHUBAHUSI COTJIACHO MOJAYJIBHOMY NMPHUHLUIY OpraHU3aliu y4eOHOTo
rporiecca coiepKaHue y4eOHBIX KypCOB Mo 0O0Iel PU3UKe COCTOUT U3 ABYX 3aYETHBIX MOJYJICH.
Kaxxnpiii 3aueTHBI MOAYJIH COCTOMT W3 TEOPETHMUYECKOTO MaTepuana M MPAKTUYECKUX 3ajad,
BBITIOJTHEHUE KOTOPBIX TPeOyeT OBIaIeHUS TEOPHEH B YKa3aHHOM B MOJyJie 0O0bEeMe.

OneHka 3HaHUN CTYIEHTOB MpoBoAUTCA MO 100-0aTbHOM MIKaIe COTJIACHO CIIEAYIOIIUM
KpUTEPUSIM:

3aveTHbIC MOAYJIH DopmMa KOHTPOJIA baJyibl
CwmbiciioBoit Moaynb 1 KontponbHas pabora 25
CwMmbIciioBOM MOAYNB 2 KonTtponbHas pabora 25
OK3aMeH 50
OO0t uror 100

IIxaJja oneHUBaAHNA:

Ouenka no Ouenka no 100-0a/s1bHOM OuneHka 1o rocy1apcTBeHHOH HIKaJje
mkajse ECTS LIKaJIe, KOTOpas JeiicTByeT
B lonHY
A 90-100 5 (OTJIMYHO)
B 80-89 4 (xopor1o)
C 75-79 4 (xopor1o)
D 70-74 3 (YAOBIETBOPUTENBHO)
E 60-69 3 (yIOBIETBOPUTEIHHO)
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FX 35-59 2 (HEeyIOBIIETBOPUTEIHHO)
C BO3MOXKHOCTBIO ITOBTOPHOM CHAYH
F 0-34 2 (HEeyIOBIIETBOPUTEIHHO)

C BO3MOXHOCTBIO ITOBTOPHOM CHa4y IpU
YCJIOBHH 00s3aTEIHHOTO Habopa
JOIMOJIHUTCIIBbHBIX 0aIoB

3HaHuE TEOPETHUECKOM YacTu Kypca 10 KOHTPOJIbHOH paboTe OI[EHUBACTCS C TOYHOCTHIO 10
5 6aJuI0B MO CIAEAYIOIINUM KPUTEPHSIM:
1. Crynent nonmy4aet 76-100% 0anioB 0T MaKCUMAaJIbHOTO, €CIIH TTOKa3al
— rIyOOKME W TIOJNIHBIE OTBETHl HAa TEOPETHYECKHE BOIPOCHI; TIYyOOKOE MOHWMaHHE
(hUBUYECKOM CYITHOCTH MPOOJIEMBI;
— YMEHHE NPOBOAMUTH JIOTMYECKHE DPACCYXAECHUS M OOOOLIEHHS M CONPOBOXKIATh UX
COOTBETCTBYIOILIMMU J0Ka3aTEIbCTBAMU;

2. Crygent nonydaet 51-75% 6amioB oT MaKCUMAalIbHOTO, €CITH ITOKa3all

ry0OKHe W TIOJHbIE OTBETHl HA TEOPETHYECKHWE BOMPOCHI € HE3HAYUTEIbHBIMU
MOTPEIIHOCTSIMH, 3aT€M HCIPABICHHBIMU CAMUM CTYACHTOM; MIOHUMaHUE (PU3NIECKON CYIITHOCTH
paccMaTpuBaeMbIX TPOOIIeM;

yYMEHHUE JOTUYECKH PACCYKJIaTh U MPOBOAUTH J1I0KA3aTEIbCTBA;

3. Crynent nomyuaeT 26-50% 0anioB OT MaKCUMaJIbHOTO, €CJIN MOKa3ajl

MpU OTBETE HA TEOPETUUECKHE BOIMPOCHI PsJl HETOYHOCTEH, KOTOpPhIE CTYAECHT HE B
COCTOSTHUM CAMOCTOSATEIBHO UCIIPABUTD;

4. Crynent nony4daet 0-25% GaioB OT MaKCUMAIBHOTO, €CITH

HE BBINOJHEHBI TPEOOBAHNUS, U3JI0)KEHHBIE B IPEIBIIYIINX MTYHKTAX;

HET OTBETOB Ha TEOPETUUYECKUE BOMPOCHI.

Ix3amen oyenusaemcs 6 50 6annos.
J1JIs OTICHKH 3K3aMeHa TPeIo/1aBaTeilb PyKOBOJICTBYETCS CICIYIONIMMHE MPUHITATIAMHE:

50 ©0asmoB - TOKa3aHbl CHUCTEMaTHYeCKWE M TJIyOOKHME 3HAaHUS TpU OTBETE Ha
TEOpPETUUYECKHE BOIPOCHI OMIIE€Ta, BBINOIHEHA IPAKTHUECKas 4acTh OMJIeTa B IOJTHOM 00beMeE;
40 OannoB - TMOKa3aHbBl CHCTEMAaTHYECKHMEe U TDIIyOOKME 3HaHMA NpU OTBETE Ha

TEOpETUYECKHE BOIPOCKHI OMIIeTa, BBHIIIOJHEHA MTPaKTHUeCKasi YacTh OMieTa B MOJIHOM 00beMe, HO
P OTBETE IOMYIICHBI HECYIIICCTBEHHBIE OITHOKHY;

30 6a/uI0B — TIOKa3aHbl HE CHCTEMAaTHMYECKHE W HE TUIYOOKHE 3HAHUs TPH OTBETE Ha
TEOPETUYECKHE BOMPOCKHI OMIIeTa, MpaKkTUYecKash YacTh OMJIeTa BBIMOJHEHA HE B MOJIHOM 00beMe,
MIPU OTBETE TOMYIIEHO HECKOJIBKO CYIECTBEHHBIX OLINOOK;

20 0ans10B - MOKa3aHbl MOBEPXHOCTHBIC 3HAHUSI MPHU OTBETE HA TEOPETUUYECKHUE BOIPOCHI
Oounera, mpakTHYecKas dYacTb OuieTa HE BBINOJHEHA, IPU OTBETE JIOMYIIEHO MHOIO
CYIIECTBEHHBIX OIITNOOK;

-IPOCTHIE BOIPOCHI IO 3HAHUIO OCHOBHBIX OINpeAeNeHU U (opMyls, BOCIPOU3BEICHBI
OTJIeNbHBIE PPAarMEHTHI MaTepraia C TOMOIIBIO YK3aMEHATOPA.

0 - moyiHOE HEe3HaHWE MaTepuara.

15. MaTepuajbHO-TeXHHYECKOe ofecneyeHrue yuedOHoro npoiecca

3aHATHS TIPOBOMASATCS B y4eOHON ayIUTOPUH TPEIHA3HAYCHHOW MJIs MPOBEACHUS 3aHITHI
JICKIUOHHOI'O0 THIIA, MPAKTUYCCKUX BaHHTI/Iﬁ, IpYNIOBBIX W HWHAWBUAYAJIIBHBIX KOHCYHBTaHHﬁ,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOW aTTeCTaIliu, 000PYI0BAHHON MEJIOBOM JOCKOM, IKpaHOM,
MYJIbTUMEIUHHBIM IPOEKTOPOM, HOYTOYKOM.
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16. PexomeHn10BaHHAsI JJUTEpaTypa

HaunMmeHoBaHHe

Koia-Bo
IK3eMILIAPOB
B OMOJIMOTEKE

JdouHY

Hanuuue
3JIEKTPOHHOM
BepCHH B
IbC

OcHoBHasi JInTEepaTypa

OCHOBHBIE  TIOJIO)KEHWSI KBAHTOBOM  3JIEKPOAMHAMUKHU.
\1.U.XynsaxoB\ YueOHOoe mocoOue. DIeKTpOHHBINA pecypc.
Honenk. JloHenkuii HanuoHaIbHBIM yHUBepcuTeT.2018.-
121c.

[Monykmaccuueckast Teopust nasepa. \WL.U. Xymsakos),
VYuebHoe mocobue. DIeKTpOHHBIM pecypc.  JlOHElK.
Jouenkunii HaumoHabHBIN YHUBEpcUTeT.2017.-100c.

I[OHOJIHI/ITeJIbHaH JUTEepart

"Pammorexnuka IlITeikos, B. B. KBanToBas
pagrodusmka : yaeOHoe mocoOue AJisi CTYJECHTOB BY30B,
00ydJaronuxcs Mo HaMpaBJIEHUIO " CIIEIUATLHOCTH
210301 "Papnodusuka u snekrponuka” / B. B. LI TeIkOB.
- Mocksa : Axkagemus, 2009. - 335 c.

20

Baitn6epr, C. KBantoBast Teopus moss [Tekct] : mep. ¢
auria. T. 2 : CoBpemennsie npunoxenus / C. Baitu6epr ;

non pen. B. Y. XKykoBckoro. - MockBa : ®u3mMaTiIuT,
2004. - 527 ¢

10

Baiin6epr, C. KsanroBast teopus mons. T. 1 : OOmias
teopus / C. BaiiuGepr ; Ilep. ¢ anrn. . A. YpxymoBa u
ap. ; ox pea. B. Y. XKyxkosckoro. - M. : ®uzmariur,
2003. - 648 c.

Kunaynep, I.P. OcHOBBI KBaHTOBOI ONTUKH : IIEP. C aHIJI.
/ A. P. Knaymep, O. K. Cymapman ; mep. b. S
3enbnoBuya [u ap.] ; mox pen. [u ¢ mpemucit.] C. A.
Axwmanoga. - Mocksa : Mup, 1970. - 428 c.

[Tuxtun, A. H. Ontudeckas 1 KBaHTOBas 3JEKTPOHUKA :
VYueb. a1 By30B 1O HampaBlIeHUIO "DJIEKTPOHUKA U

MukpoanekTponnka" / A. H. ITuxtun. - M. : Beicmi. k.,
2001. - 573 c.

1/. UadopmanmnoHHbie pecypcbl

1.http://donnu.ru/ — caiit TouHY.
2.http://library.donnu.ru/ — caiit 6ubnuorexku JouHY.
3. http://window.edu.ru/



http://window.edu.ru/
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18. ITporpamMvHOe odecrieueHue

1. Windows 7 PRO (xopnopatunas nunenzust JJOHHY Ne 46484614);

2. Microsoft Office (koproparuBHas uien3us JOHHY nmunensus Ne 46472919);

3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark st Beicmux ydeOHBIX
3aBEJICHHI);

4. Jlunen3un GPL, Apache, BSD mns cBo6ogHOro mporpammuoro obecrneuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMIIAC-3D LT,
Paint.NET, Gimp.

PabGouas mnporpaMMa paccMOTpeHa M TeEpeyTBEp)KIACHAa Ha 3acelaHuu  Kadenpbl
pagnopu3nKu 1 HHPOKOMMYHHKAIIMOHHBIX ¢ U3MEeHEeHUsIMU (0e3 m3MmeHnenuit) Ha 2020-2021 rog.
ITpoTtokon 3acenanus kagpeapst Ne oT

3ag. xadenpoit PO u UKT B. B. /lanunos

PaGouast mporpamma paccMOTpeHa W TIE€peyTBEpXKIeHa Ha 3aceJaHnu  Kadeapsl
pannogu3nku U MHOOKOMMYHHUKAIIMOHHBIX C U3MEHeHUAMH (0e3 n3menenuit) Ha 2021-2022 ron.
[Tpotokon 3acenanust kaheapnr Ne oT

3aB. xagpenpoii PO u UKT

PabGouas mporpaMMa paccMOTpeHa M TeEpeyTBEp)KIACHAa Ha 3acelaHuu  Kadenpbl
pagnopu3nKu 1 HHPOKOMMYHHKAIIMOHHBIX ¢ U3MEHEeHUsIMU (0e3 m3MeHenuit) Ha 2022-2023 rog.
ITpoTokon 3acenanus kadpeapst Ne oT

3ag. xadenpoit PO u UKT

PaGouast mporpamma paccMOTpeHa W TE€peyTBEpXKIeHa Ha 3aceJaHnu  Kadeapsl
pannogu3nku U MHOOKOMMYHHUKAIIMOHHBIX C U3MEHeHUAMH (0e3 n3menenuit) Ha 2023-2024 ron.
[Tpotokon 3acenanust kaheapnr Ne oT

3aB. xagpeapoii PO u UKT
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