MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM IT'OCYJAPCTBEHHBIN PAJJMOTEXHUYECKU YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI'JTACOBAHO YTBEPXIAIO

3aB. BEITyCKaroMIei Kadenps

CIIEHMAJIBHAA TNCHUIIJIMHA "ITPUBOPBI U

METOAbI SKCINEPUMEHTAJIBHON ®U3UKN"

Du3nYeCKUE HAYKHU, JHEPIreTUKA U 3JIEKTPOTEXHUKA
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperena 3a Kadenpoit DJIEeKTPOHHBIX NPHGOPOB

Y4eOHblii maH 1.3.2._06_24 00.plx
1.3.2. TIpuGOpBI ¥ METO/IBI SKCIIEPUMEHTATBHOHN (PU3UKU

®opma 00yueHns OYHas
OO6mast Tpy10eMKOCTb 13ET
Pacnpenesienne 4acoB IHCUUININHBI IO ceMecTPam
Cemectp
(<Kypc>.<Cemectp Ha| 6 (3.2)
Kypee>) Hroro
Henens 16
Bun 3anstuit v | e | vm PIT
Jlexuun 32 |32 (32 |32
Htoro ayn. 32 |32 |32 |32
KonTaktHas padora |32 [32 (32 |32
Cam. pabora 4 14 14 1|4
Hroro 36 |36 |36 |36

r. Psa3zann



ITporpammy coctaBui(n):

K.M.H., 3a8. kagh., Cepebpsikoe Anopeii Eecenvesuu

Paboyas mporpaMma AUCIUIUTHHBL

Pu3nyecKkue HAyKH, JHEPreTHKA U 3J1eKTPOTeXHUKA

paspaborana B coorBercTBuu ¢ ®I'OC BO:

OI'T K cTpyKType IPOrpaMM MOArOTOBKU HAYYHBIX M HAYyYHO-TIEAATOTHUECKUX KaJpPOB B aCUPAHTYpe (aTBIOHKTYPE), YCIOBHAM HX
peanu3anuu, CpoKaM OCBOEHHSI 3THX IIPOrPaMM C YUETOM pa3IUn4HbIX GopM 00ydeHus, 00pa30BaTeIbHBIX TEXHOJIOTHI U
0COOEHHOCTEHN OTIETBHBIX KaTErOpHii acITUPaHTOB (aIbIOHKTOB) (TprKa3 MuHoOpHayku Poccnu ot 20.10.2021 1. Ne 951)

COCTaBJIeHa Ha OCHOBaHNH y4eOHOTO IIIaHa!
1.3.2. IIpu6ops! 1 METOBI SKCIIEPUMEHTANBHOH (HU3UKH

YTBEPKIEHHOTO y4EHBIM COBETOM By3a oT 26.01.2024 npoToxosn Ne 7.

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

DJIeKTPOHHBIX NPUOOPOB

[Iporokom ot 30.05.2024 . Ne 5
Cpox neiicTus nporpammsl: 2024-2028 yu.r.
3aB. kadenpoii CepedpsikoB AHapeii EBrennesuu



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUist
ucronHenus B 2025-2026 yue6HOM TOAy Ha 3aceIaHny Kabeapsl
DJIeKTPOHHBLIX IPUOOPOB

IIporoxkom or 2025r. Ne

3aB. kadenpoit

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceJaHuu Kadeapbl
DJIEKTPOHHBIX MPUGOPOB

IIpotokomor _ 2026 . Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnoiHeHus1 B ouepeHOM y4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2027-2028 yueOHOM roay Ha 3aceJaHuu Kadeapbl

DJIeKTPOHHBIX NPUOOPOB

IIpotokomor 2027 1. Ne

3aB. kadempoit

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa ISt
ucnoyiHenus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

DJIeKTPOHHBLIX NPUOOPOB

IIporokomor _ 2028 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMS AUCLIILINHBI (MOIYJIST)

11

H3y4eHne OCHOBHBIX (PM3UKO-TEXHHMUYECKUX SIBICHUH U YCTPOUCTB /151 HOPMUPOBAHUS DJIEKTPOHHBIX M HOHHBIX TOTOKOB,
METOI0B U3MEPEHUS MapaMeTPOB U XapaKTEPUCTUK MyYKOB 3apsDKEHHBIX YaCTHUI], pacyeTa OCHOBHBIX SIBJIICHUIA,
NpUOOpEeTeHNE HABBIKOB aHAIIN3a SBJICHUH B KOHKPETHBIX YCIOBHSIX.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

uxkn (pazgen) OIT: |2.1.4

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOAT0OTOBKE 00y4alOLIerocs:

211

,HO HadaJia U3y4CHUs JUCHUIIINHBI 06yqafonmeca JOJI’KHBI:

212

3HATh:

2.13

- pyHImamMeHTaNbHbIC PU3HYECKHIE 3aKOHBI U TIPOIIECCHI;

214

- OCHOBHBIE TEeHACHIINHU Pa3BUTHS U MPOOJIEMbI B 00JIaCTH SKCIIEPUMEHTAIBHON (DU3HUKH;

2.15

YMETb:

2.16

- OCYHIECTBJIATH TIOUCK UCTOYHHUKOB JIMTEPATYPLI C IPUBJICYECHUEM COBPEMEHHBIX I/IH(i)OpMaIH/IOHHLIe TeXHOHOFHﬁ;

2.1.7

- COCTaBJIAATh MAaTEMAaTUYCCKUE YPABHCHUS NU3BECTHBIX (I)I/BI/I‘IGCKI/IX 3aKOHOB,

2.1.8

BJIIaJICTh.

2.1.9

- 6a30BOI1 TEPMHUHOJIOTHEN;

2.1.10

- METOJAO0JIOTHYECCKUMHU OCHOBAMH MAaT€MaTU4Y€CKOTO MOJACIMPOBAHUA.

2.2

Jucuunannel (MOLYJ M) M NPAKTHKH, 1JI5l KOTOPBIX OCBOEHNE JaHHOW AUCUMIJIMHBI (MOAYJIsl) HE00X0ANMO KaK
npeauIecTByIonee:

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbI

(MOAY.JIsI)

B pe3yabTaTe ocBOeHHS TMCHUILTUHBI (MOIYJs1) 00yUalomuiicst 10J:KeH

3.1

3HaTh:

3.11

(HUBUKO-TEXHHYIECKHE OCHOBBI 2JIEKTPOHHOI ONTHKH, CIOCOOBI (HOPMUPOBAHHS I U3MEPEHHS DJICKTPOHHBIX M HOHHBIX
MOTOKOB, )M3MYECKUE MPOLIECCHI U SBJICHUS, 3aKOHbI U KOHLEIIIMU 1 IPUMEPHI UX MCIIOJIB30BaHUS B TPUOOpax

3.2

YMmerTh:

3.2.1

IIPUMCHATH ITOJTYUYCHHBIC 3HAHWSA U1 aHaJIn3a SBJICHUN U pacdeTa mpoueCcCoB IpU PEHICHUH KOHKPECTHBIX 3a1a4

3.3

Baanerts:

3.3.1

MPAaKTUYCCKMMHU HaBbIKaMU IIPUMEHCHUSA ychOﬁCTB BHCKTpOHHOﬁ OITHUKHU

4. CTPYKTYPA U COIEP’)KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pa3aenoB u TeM /Buj 3ansatusi/| Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kvpe 11701 KOHTDOJIS
Pazpen 1.
1.1 BakyymHas anekrponuka. /Tema/ 6 0 3auer
1.2 BouHbI IPOCTPaHCTBEHHOTO 3apsaa. 6 1 J1.1J11.2J11.3
IIpocTpaHcTBeHHas U SHEprEeTHIECKAS JI1.4J12.1J13.2
IpyINIUPOBKH NOTOKOB yacTull. Henuueiinble JI3.3

MEXAaHU3MbI HACBILIEHHS U3JIy4EeHUs] — 3aXBaT
YaCTHIL] B BOJIHAX IIPOCTPAHCTBEHHOIO 3apsi/a,
CIBUT pe30HAHCHOU 4acTOThl n3nydeHus. KIT[{
CBY-ucrounukos uznydenus. CloHTaHHOE U
BBIHY)KJJEHHOE U3JTy4EHUE IOTOKOB 3apsDKEHHBIX
qacTull. YepeHKOBCKOE, IIMKJIOTPOHHOE
(CHUHXPOTPOHHOE) U OHIYJIATOPHOE U3TyYCHUS.
HopmanbHblii 1 aHOMaIbHBIN 3G EKTHI
Jommnepa. TomcoHoBcKkoe paccesHue. /Cp/




1.3

DopMUPOBAHUE SIEKTPOHHBIX IYUYKOB OOJIBIION
miotHocTH. [lymka [Iupca. Orpanndyenne Toka
IIPOCTPAHCTBEHHBIM 3apsoM. [IpenenbHblii ToK
HEUTpaTM30BaHHBIX MTyYKOB — TOK [Tupca.
YcToH4nBOCTb IIYUKOB B JpeiihoBOM MpOCTpaHCTBE.
Ucrounnku CBY-u3nydenus, OCHOBaHHBIE HA
BBIHY)KJICHHOM H3JIy4€HHH IIOTOKOB 3apsKEHHBIX
yacTull: Jamma Oerymiei BonHbl (JIBB),
MarHeTpOHBI, TUPATPOHBI, YOUTPOHBI, BAPKATOPHI,
Ja3epsl Ha CBOOOIHBIX HJIEKTPOHAX.
PenstuBuctckue 3phexThl, yMHOXKEHHUE YaCTOTHI,
napaMeTpUUECKHe YCUIINTENU U reHepatopsl.  /JIex/

J1.1J11.2
JI1.4J12.1J13.2
JI3.3

14

OMuCCHOHHAs 3IeKTpoHuKa. /Tema/

3auer

15

Tepmoanexrponnas smuccus (TO3). Pabora
BbIxoaa. OcHOBHOE ypaBHEeHHE TOD.
TepMOIMICCHOHHBIN METO IIPSIMOTO
peoOpa30BaHus TEMIIOBOM SHEPTHH B
EKTPUUECKYI0. BakyyMHBIH 1O/ ¢ TEPMOKATOIOM
U €ro BOJIbT-aMIIepHasl XapaKTEePUCTHKA.
BsauMozeiicTBUE 2IEKTPOHOB HOANIOPOrOBBIX
SHEPrHil ¢ TBEPIABIM TEJIOM. YIIpyTHue
B3aUMOJICHCTBUS, ceueHus npoueccoB. CIEeKTphI
BTOPUYHBIX AJIEKTPOHOB. OXke- 31eKTPOHBI. /JIek/

JI1.1J11.2
J11.4J12.1J13.2
JI3.3

1.6

DNeKTPOHHO-CTUMYIUPOBAHHAS 1E€COPOLIHSL.
B3anmoseiicTBre aTOMHBIX YaCTHI] C TBEPIBIM
TesoM. PacnibuieHre. MexaHu3MBbl pacbUICHHS.
®opmyina 3urMmyHia st ko3bpuueHTa
pacnbuieHus. Bropudnas noHHas sMuccus.
Koadduuent BTOpuyHOIt HOHHOW SMUCCHH.
PaccesiHue HOHOB HU3KHX U CPEJHUX YHEPTHil.
O6patnoe Pesepdopaosckoe paccestaue. MoHHo-
aJIeKTpoHHas 3Muccusd. [loTeHnnansaas u
KHHeTH4ecKas sMuccus. MoHHO-poToOHHAs aMuccus.
DOTORIEKTPOHHAS IMHCCHS. TpexcTyneHYaThlil
MEXaHU3M SMHUCCUH. ABTORIICKTPOHHAS,
9K309JIEKTPOHHAS H B3pbIBHasK amuccust. /Cp/

JI1.1J11.2
JI11.4J12.1J13.2
JI3.3

1.7

OyHKIMOHANbHAs AIEKTpOHUKa. /Tema/

3auer

1.8

MarHeToseKTpoHUKa. MarHUTHbIE TOMEHBI.
MarHuTHBIE 3aIIOMUHAIOIINAE YCTPOUCTBA: HA
(deppuTax U Ha TOHKHX TUICHKAX.
AKYCTODJIEKTPOHHKA: B3aUMOJICHCTBHUE IEKTPOHOB
C JUTMHHOBOJIHOBBIMU aKyCTHYECKHUMHU KOJICOaHUAMU
PEIIETKH, aKyCTOAIeKTpudeckuii ahdekT, ycunenue
YIBTPa3BYKOBBIX BOJIH. AKYCTORJIEKTPUIECKUE
SIBIICHUS Ha TIOBEPXHOCTHBIX BOJHAX U MX
MIPAKTUYECKUE TPUMEHEHHUS — MaJlorabapuTHbBIE
JIMHUM 32JIeP>KKH, YCHIIUTEIN U TeHEPaTOPhI
ANEKTPUYECKUX Konebanuit. /JIex/

JI1.1J11.2
JI1.4J12.1J13.2
JI3.3




1.9

MornekyssipHas aeKTpoHuka. OCHOBHBIC 6 1
MIPUHLUIIE] MOJIEKYIISIPHOM SJIEKTPOHHKH.
DNeKTPOHHBIC BO30YKICHUS, HCIONb3yEeMbIE IS
nepeayy ¥ XpaHeHHus: HHOPMAIH B
MOJIEKYJSIPHBIX cUcTeMaX. KpruoanekTpoHuKa.
SIBiIeHHE CBEPXNIPOBOAUMOCTH. DPHEeKT
Meticuepa. OCOOEHHOCTH TYHHEJIUPOBAHUS B
YCIIOBUSIX CBEPXIIPOBOJAUMOCTH.
BricokoTeMIepaTypHasi CBEPXIPOBOIUMOCTb.
CBoiicTBa U MapamMeTphl CBEPXITPOBOAHUKOB C
BBICOKON KPUTHYECKOH TEMIIEPATYPOH.
MakpocKONmHUYeCKHe KBaHTOBbIC 3P (EKThI
CBEpXMPOBOIUMOCTH. KBaHTOBaHNE MAarHUTHOTO
noroka. Dddexts! Jxo3edcoHa, THIIBI
Jx03e(h)COHOBCKHUX IEPEXOT0B. AHATIOTOBBIC
ycrpoiicTa Ha 3¢ dexrax xozedcoHa.
CranjapTel HanpspkeHus1, ckBubsl, CBY npremMHbie
ycrpoiicta. [ludpoBbie UCHKH JIOTHKH U TTAMSITH.
ITpo6neMbl co3nanust OONBIINX HHTETPATBHBIX
cxeM (BHC). OcoGeHHOCTH 3JIEKTPOHHBIX
YCTPOMCTB Ha BEICOKOTEMITEPATYPHBIX
cBepXnpoBoaHUKax. /Cp/

J1.1J11.2
JI1.4J12.1J13.1
J13.2J13.3

1.10

l"azopaspsiinas snekrponuka. /Tema/ 6 0

3auer

111

Knaccuduxanus paspsuos. [Ipoboit 6 8
ra3opaspsIHOTO MPOoMexyTka. OCOOCHHOCTH
ra30BbIX pa3psI0B Ha BEICOKMX U CBEPXBBICOKHX
yacToTax. MeTo bl 3KCIIepUMEHTAIbHBIX
HCCIEeIOBAaHUM ra30pa3psiAHOI MIa3Mbl: 30HOBBII
METO/I, OITHYECKHE U CBEPXBBICOKOYACTOTHBIE
MeTobl. /Jlex/

JI1.1J11.2
JI1.4J12.1J13.2
3.3

1.12

[Ipubops! Taeromero paspsaa. ['azopaspsaHbie 6 1
nprOOPBI, OCHOBAHHBIC HA MCIIOJIb30BAHUI
M3JTy4eHHs I1a3Mbl. OHN3anMOHHBIE KaMephl 1
CUCTYNKH M3Iy4CHU. Pa3psiiHUKN aHTEHHBIX
nepexiouareneil. Ilnasmennsie nucruten. /Cp/

JI1.1J11.2
JI1.4J12.1J13.2
3.3

5. OHEHOYHBIE MATEPHWAJIBI 11O JTUCIHUIIJIMHE (MOJY JIIO)

O1eHOYHBIE MaTepUallbl IPUBEIEHBI B IPUIIOKEHUU K paboueil mporpaMMe QUCHUIUIMHEL (CM. TOKyMeHT "OLeHOuHble MaTepuas")

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aqutepatypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rof HazBaHue ObC
JI1.1 |Hesomun B. K. KBanTtoBas ¢pusnka 1 HAHOTEXHOJIOTUU MockBa: 978-5-94836-

Texnocdepa, 361-5,

2013, 128 c. http://www.ipr
bookshop.ru/l
6975.html

J1.2 |Tectpun C. T, Onryka 1 KBaHTOBask (PU3MKA : HIEKTPOHHOE yueOHoe mocodue |Caparos: 978-5-7433-
CepreeBa E. K., CapaToBckuit 2631-0,
Hlykuna E. B. rocyaapctBeHH  |http://www.ipr

plif Texamyeckuii (bookshop.ru/8

YHUBEPCUTET 0110.html

nmenu FO.A.

I'arapuna, 3bC
ACB, 2013,49 c.




Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | KommuectBo/
rof Ha3BaHue ObC
JI1.3 |PeyroB A. T. ®dusuka nazepos. Yacts 2. OCHOBHI TeOpHH JIa3epoB : yueOHoe |[MockBa: 978-5-209-
nocoéue Poccuiickuii 03654-8,
YHUBEPCUTET http://www.ipr
JPY>KOBI bookshop.ru/l
Hapomos, 2011, [1534.html
96 c.
JI1.4 |Kucenes I'. JI. KBaHTOBas 1 OnITHYECKAS AIEKTPOHUKA CaHkT- 978-5-507-
ITetepOypr: 44512-7,
Jlams, 2022, 316 |https://e.lanbo
c. ok.com/book/2
33291
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | KommdecTBo/
rof Ha3BaHue ObC
JI2.1 |Kucenes I JI. KBaHTOBas 1 onTHUECKAs AIEKTPOHKKA : ydeOHOoe mocooue st |CaHKT- 978-5-507-
BY30B IeTepOypr: 47285-7,
Jlams, 2023, 316 |https://e.lanbo
C. ok.com/book/3
53702
6.1.3. MeTroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuuecto/
rof HazBaHue ObC
JI3.1 |Couna H. B., COOpHHK BOTIPOCOB U 3aj1a4 1o o0ieit pusuke. Pazmen 3. Mockaa: 978-5-7042-

Kazannesa A. b., Onruka. Pasnen 4. KanroBast (uzuka Ipomereii, 2013, [2414-3,

Bacmibesa 1. A., 194 c. http://www.ipr

Tonpuman I'. H. bookshop.ru/2
4021.html

JI3.2 |BnacoB A.H., CokonoB |KBaHTOBast U ONTHYECKAs SJCKTPOHUKA: METOJI. YKa3. K J1a0. Ps3ann: PULL ,

A.II, Huxonaes A.B. [pabotam : MeToanuueckue yka3aHust PI'PTY, 2021, |https://elib.rsre
u.ru/ebs/downl
0ad/2914

JI3.3 |Bemuuxo A. IL KBanroBas u ontudeckas >1eKTpoHuKa: [IpakTukym Mocksa: PTY  [978-5-7339-
MUPJIA, 2023, |[2058-0,
111ec. https://e.lanbo
ok.com/book/3
98285

6.3.1 IlepeyeHb TNIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrpaMMHOI0 o0ecne4eHHsI, B TOM YHCJIe 0TeYeCTBEHHOT 0

6.3 Ilepeuens mporpaMMHOro odecrnevyeHnsi 1 UHPOPMALNMOHHBIX CIPABOYHBIX CHCTEM

NPOU3BOJICTBA

HaunmenoBanue

Onucanmne

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIs)

103 nabGopaTopHbIii Kopmyc. ydeOHas ayAuTopust Ul TNPOBEOCHUS Y4YEOHBIX 3aHATHI, KOMIBIOTEPHBIH Kiacce
CriennanuzupoBaHHas MeOenb (24 mocasouHbIX MecTa), MarHUTHO-MapKepHas 1ocka. MynbTuMeana mpoexkTop, 1 skpas.
TIK. B0O3MOXHOCTh TOAKIIIOYECHUS K ceTH HHTepHeT M oOecredyeHHeM [OCTyla B 3JEKTPOHHYK WH(POPMAIUOHHO-
oOpasoBarenbHyio cpeny PIPTY

Onepatop 20 000 "KoMnaHus "TeH3op™ ——

8

8. MO TITOE O R BV PETOM ARV €K TUCLIUIIJIMHE (MOAYJIIO)

MeTOﬂI/I‘ICCKI/IC YKa3aHuA 11
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KAOEPbI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Myxaun
3ABEAYIOLUMM BukTopoBuY, 3aBeaytowwmii kacdeapoit Ondd
BbIMYCKAKLLEN

KA®EPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Hedenosa EneHa
HAYAJTbHUKOM OA EBreHbeBHa, HavanbHWK OTAENa acnmpaHTypbl
noAanncCAHO ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny,

MPOPEKTOPOM IO HP

nn

MpopekTop No Hay4yHoii paboTe 1 MHHOBALMAM

23.10.24 09:09
(MSK)

23.10.24 15:18
(MSK)

24.10.24 10:06
(MSK)

MpocTtas noanucb

MpocTras noanucb

Mpocrasa noanucb




