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PacnpesesieHre 4acoB JHCHUIIMHBI IO CeMeCTPaM
Cemectp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Uroro
Henens 16
Bup 3ansaTuit VI PII VI PIl
Jlexuun 16 16 16 16
JlaGopatopHsbie 16 16 16 16
IIpakTrueckue 16 16 16 16
WMuas konTakTHAsS 0,25 0,25 0,25 0,25
pabota
Hroro ayn. 48,25 (48,25 48,25 48,25
KonTaktHas pabora 48,25 148,25 (48,25 48,25
Cawm. pabora 51 51 51 51
Yacel Ha KOHTPOJIb 8,75 8,75 8,75 8,75
HUtoro 108 108 108 108

r. Pa3ann



IIporpammy cocraBui(u):

K.M.H., 00Y., Kcend306 Anexcandp Barenmurosuu

Pabouas nporpaMma AUCIHIUIHEL

MeTtoasl u cpeacTsa usmepenus B TKC

paspaborana B coorBercTBUU ¢ PI'OC BO:!

®I'OC BO - 6akanaBpuar no HanpasieHuto moarotoku 11.03.02 NHpoOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U (IIPHUKa3
Muno6pHayku Poccuu ot 19.09.2017 r. Ne 930)

COCTaBJIeHa HAa OCHOBaHWHU Y4e€OHOTO IJIaHa:
11.03.02 udpoKOMMYHUKAIIMOHHBIC TEXHOJIOTUH M CUCTEMBI CBSI3H

YTBEP)KICHHOTO YYEHBIM COBETOM By3a OT 26.01.2024 mpoTokom Ne 8.

Pabouas nmporpamma oroOpeHa Ha 3aceqaHuu Kadeapsl

PagnoTexHHYeCKHX yCTPOHCTB

[Iporokoin ot 30.05.2024 . Ne 9
Cpok zeiicTBus nporpammsl: 2024-2028 yu.r.
3aB. kadenpoit [Tapumn FOpuii Hukonaesuy



BusupoBanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2025-2026 yue6HOM TOy Ha 3aceTaHny Kadheapsl
PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2025r. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa ISt
ucnoyiHenus B 2026-2027 yueOHOM ro1y Ha 3aceqaHnuy Kadeapbl
PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2026 r. Ne

3aB. kadenpoit

Buzuposanmue PILJI x5 ucnonnHenust B ouepeHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHenus B 2027-2028 yueOHOM ro1y Ha 3aceqaHuy Kadeapbl
PaguorexHHYeCcKUX yCTPOHCTB

[Iporoxomor 2027 r. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa IS
ucronHenus B 2028-2029 yue6HOM Toay Ha 3aceTanuu Kadheaps

PagnoTexHHYeCKHX yCTPOHCTB

IIpoTokomor __ 2028 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOY.JIST)

1.1|{ITomyuenne npeacTaBiIeHNs U IPUKIATHBIX 3HAHUNA O METO/IaX U CPENICTBAX N3MEPEHHM, NCTIOIB3YIOMINXCS TIPU
MIPOEKTHUPOBAHUM, KOHTPOJIE U HACTPOHKE MHPOKOMMYHUKAIIMOHHBIX CUCTEM U MX OTIEJIBbHBIX (DYHKIIMOHAJIBHBIX Y3JIOB.

2. MECTO JJUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJABHOM MPOT'PAMMBI

Iuk (pazzen) OIT: [1.B

2.1|TpeGoBanus K NpeABAPUTEIbHOI MOAT0TOBKE 00y4YalOIIerocs:

2.1.1/OcHOBBI IPOrpaMMUPOBAaHUSL MUKPOIPOLECCOPHON TEXHUKU

2.1.2|OcHOBBI TPOTPaMMHPOBAHHSI MUKPOTIPOIIECCOPHOI TEXHUKHU

2.2|JucuMnianHbl (MOIY/IH) U NPAKTHKH, 1J18 KOTOPBIX OCBOEHHE AAHHON JMCIHUIIIMHBI (MOAYJI51) HEOOX0IUMO KaK
npealecTBYOLIEe:

2.2.1|MHorokaHalbHEBIC TCJICKOMMYHUKAITUOHHBIC CUCTCMbL

2.2.2|IIpou3BoACTBEHHAs IPAKTUKA

2.2.3| Texnonoruyeckas (MPOSKTHO-TEXHOJIOTUYECKAs ) IPAKTHUKA

2.2.4|3amura nadopmarpu B MTKC

2.2.5|3amuTa nuaopmanuu B CITP

2.2.6|Konexu curnanos B MTKC

2.2.7|Mopenupoanue TKC B cpene Simulink

2.2.8|BbInosHEeHNE U 3alUTa BBITYCKHOM KBaIH()HUKAIMOHHON pabOThI

2.2.9|Hogbie nnpopmanmonusie Texuonorur B MTKC

2.2.10{Okoneunsle ycrpoiictea MTKC

2.2.11{IIpegaunnoMHas npakTUKa

2.2.12|CeteBbIe TEXHOJIIOTUN BRICOKOCKOPOCTHOM MEepeaay TaHHBIX

2.2.13|lludporas 00paboTKa CUTHAIOB M CUTHAIILHBIE MTPOIECCOPHI

2.2.14|TTpu6opst CBY u onTryeckoro auamnasoHa

2.2.15|YUP

3. KOMIETEHIIMY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIST)

IIK-1: Cnioco4eH MOAepHU3HPOBATh CTAHIMOHHOE 000PYJ0BaAHHE H YIPABJIATH CTAHIHOHHBLIM 000Py10BAHUEM

IIK-1.2. BbiOupaTh 1 yCTAHABJIMBAaeT HOBOE CTAHIIMOHHOE 000Py/I0BAHME U €I0 3J1eMEeHThI, B TOM yHcie ycrpoiicte CBUY n
AHTEeHHO-(PHIEPHBIX YCTPOHCTB

3HaTh

METO/Ibl HACTPOMKH, PErYJIMPOBKU M U3MEPEHUs MapaMeTpoB OJIOKOB TEJIEKOMMYHHUKAIIMOHHOTO 00OPY/IOBaHHUS, a TAKXKe
HCIIONIb3YEMBIE TIPH 3TOM CPEACTBA, U3MEPSIEMbIE TTapaMETPhI, €ANHHUIIEI H3MEPEHHUS U AUANa30H COOTBETCTBYIOUINX BEIHMUNH.
YmMmeTb

mo100paTh U KOHKPETHO# 3a/1a4ui U3MEPEHUS WK HCIIBITAHKS TEJIEKOMMYHUKAITHOHHOTO 000PY/I0BaHUs HEOOXO MBI
WHCTPYMEHTApUil U MOJIENIN MCTIBITATENIbHBIX CUTHAJIOB, COCTABUTH IIPOrpaMMy U3MEPEHHH.

Baagersb

IIpUeMaMHy ¥ HaBbIKaMU PabOThI C U3MEPUTENLHBIM 000py0BaHHEM, 00pabOTKH, HHTEPIIPETAIIMU U IIPECTABICHUS Pe3yIbTaTOB
W3MEpEeHHH.

B pe3yabTaTe ocBOeHUsI AMCHUILIUHBI (MOYJIs1) 00y4Yaommiicst A0/KeH

3.1{3naTn:

3.1.1 TMPUHIUIIBI METPOJIOTHICCKOTO obecrieueHus TCJICKOMMYHUKAITUOHHBIX CUCTEM, OCHOBHBIC METOABI U3MEPCHU A
XapaKTCPUCTUK PAANOTCXHUICCKUX Lered U CUTHAJIOB B TCJICKOMMYHUKAIITUOHHBIX CUCTEMAX, MECTOAbl OLICHKN UX
HaZCKHOCTHU U TOYHOCTH, CTAHAAPTHBIC NMMAKEThI MPUKIAAHBIX IIPOTrpaMM.

3.2|Ymerh:

3.2.1|cocTaBiaTh IpOrpaMMy H3MEPEHHS TAPAMETPOB U XapaKTEPUCTUK TEIEKOMMYHHUKAIIHOHHOTO 00OPYIOBaHHUS, B TOM YHCIIE
COIJIACHO JTOKYMEHTAIMH 0 3KCILTyaTallMOHHO-TEXHHYECKOMY O0CITYyKMBAHUIO, OPTAaHU30BAaTh U OCYIIECTBUTH IPOBEPKY
TEXHUYECKOT'O COCTOSIHHS M pecypca 000pyI0BaHUs, TPUMEHATh COBPEMEHHBIE METOIBI HX OOCTY>KUBAHUSL.

3.3|Baaxern:

3.3.1|HaBbIKaMH PabOThI ¢ U3MEPUTENILHBIM 000PYJOBaHUEM, IPHEMAMU 00PaOOTKU U IPEJCTABICHUS PE3YIbTATOB U3MEPEHUH,
KOHTPOJIsl COOTBETCTBHS PE3YNILTATOB U3MEPEHUI TEXHUYECKON JTOKYMEHTALUN.

4. CTPYKTYPA U COJAEP KAHUE JTUCIUIIJIMHBI (MOLY JIsI)

Kon HaumenoBanue pasnenoB u teM /Buj 3ausaTusi/| Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
| 3aHATH Kvnc IHH KOHTDOJS




Paznmen 1.

1.1 Uzmepurenu yposus /Tema/
1.2 /J1ex/ [K-1.2-3 J1.2 3auer
1.3 W3zmepenue ypoBHs curnana B cetsax LTE /IIp/ IK-1.2-Y J1.1J11.2 Bomnpocsr mis
JI1.3J12.1 u3ydeHus (CM.
OLIEHOYHbIE
MaTrepHuabl)
1.4 /Cp/ JI1.1J11.2 3auer
1.5 W3mepuTenbHble reHepaTophl cUrHanos /Tema/
1.6 /JTex/ [K-1.2-3 J1.2 3auer
1.7 HccnenoBanue u3MepuUTeNbHbIX reHepaTopos /J1ad/ I1K-1.2-B JI1.2J13.1 Bomnpocsr mis
KOHTPOJISI (CM.
OLIEHOYHbIE
MaTepHaJbl)
1.8 /Cp/ JIL.1J11.2 3ayer
1.9 BuzyainbHblit KOHTPOJIL HOPMBI U TAPAMETPOB
curHayio. Mi3amepureny napaMeTpoB CUTHAJIOB
/Tema/
1.10 /Jlex/ TIK-1.2-3 JI1.2 3auer
1.11 W3meputensusbiii npuemauk curana LTE. Ananu3 [IK-1.2-Y JIT.1J11.2 Bompocsr qis
CUTHAJIa, CHEKTPA, CO3BE3ANA U PECYPCHOM CETKU JI1.3]12.1 u3ydeHus (CM.
Mp/ OIICHOYHBIC
MaTepUabl)
1.12 /Cp/ JI1.1J11.2 3auer
1.13 W3mepuTenu napaMeTpoB CilydaiiHbIX IPOLIECCOB
/Tema/
1.14 /Jlex/ TIK-1.2-3 JIT.1 J11.2 3auer
1.15 W3mepenne nryMoB U IOMeX B [IK-1.2-B JI1.2J13.1 Bompocsr qis
TEJIeKOMMYHHKALIMOHHBIX cucremax /J1ab/ KOHTPOJIS (CM.
OLICHOYHbIE
MaTepUalbl)
1.16 Uzmepenne Bennunnbl EVM B cersix LTE /TIp/ [K-1.2-y JI.1J11.2 Bomnpocsr mist
JI1.3 HU3ydeHus (CM.
OLICHOYHbIE
MaTepuabl)
1.17 /Cp/ JI1.1J11.2 3auer
1.18 W3mepuTenu 9acTOTHI, BpEMEHHBIX HHTEPBAJIOB 1
dasbl /Tema/
1.19 /Jlex/ TIK-1.2-3 JI1.2 3auer
1.20 /Cp/ JI1.1J11.2 3auer
1.21 W3mepuTenu napaMeTpoB U XapaKTEPUCTUK
YeTBHIPEXIOMIOCHUKOB /Tema/
1.22 /J1ex/ IIK-1.2-3 J1.2 3ayer
1.23 UccnenoBanne kanama CBsI3U METOZOM IIYMOBOM [IK-1.2-B JI1.2J13.1 Bompocsr qis
3arpy3ku /J1a6/ KOHTPOJIS (CM.
OLICHOYHbIE
MaTepUalbl)
1.24 OnTuyeckas u kabenbHas peduexromerpust /TIp/ [K-1.2-y JI.1J11.2 Bomnpocsr mist
JI1.3J13.1 HU3ydeHus (CM.
OLICHOYHbIE
MaTepUalbl)
1.25 /Cp/ JI1.1J11.2 3auer




1.26 M3mepurenu napaMeTpoB 31€KTPOMarHUTHOTO 5 0
nosst /Tema/
1.27 /JTex/ 5 2 IK-1.2-3 J1.1J11.2 3auer
1.28 W3mepenue ypoBHs cUrHana 0a30BbIX CTaHLUI 5 2 IK-1.2-y |JI1.1J11.2 J11.3| Bompocsl st
eNB /TIp/ u3yueHus (CM.
OLICHOUHBbIE
MaTepuabl)
1.29 /Cp/ 5 7 J1.1J11.2 3auer
1.30 W3mepenus B 1udpoBbIX 5 0
TEJIEKOMMYHHKALIMOHHBIX cucTemax /Tema/
1.31 /JTex/ 5 2 J1.1J11.2 3auer
1.32 W3mepenue ko3hdunuenTa omubok B HUGPOBBIX 5 4 I1K-1.2-3 JI1.2J13.1 Bonpocsr s
TEJeKOMMYHHKAIIMOHHBIX cucTemax /Jab/ KOHTPOJIS (CM.
OLICHOUHBbIE
MaTepHaJIbl)
1.33 KonTpons npotokosios yposass MAC ¢ momMoipio 5 2 [K-1.2-y JI1.1 JI1.2 JI1.3| Bomnpocs! s
usmepuTtens curnana cereit LTE /TIp/ u3yueHus (CM.
OLICHOUHBbIE
MaTepuabl)
1.34 /Cp/ 5 7 J1.1J11.2 3auer
Pasznen 2.
2.1 HKP /Tema/ 5 0
22 /AKP/ 5 0,25 J1.1J11.2 3auer
Pasnen 3.
3.1 KouTpons /Tema/ 5 0
32 /3auét/ 5 8,75 J1.1J11.2 3auer

5. OIEHOYHBIE MATEPHAJIbI IO JUCIUIIMHE (MOAY.JIIO)

O1neHOUHbIE MaTepUalbl IPUBEACHBI B IIPHIIOKEHUN K paboyeil mporpaMMe AUCHUILIMHBL (CM. 10KyMeHT "OLeHOYHbIe MaTepHabl 1o
nucruiuinae Mertoas! u cpenctsa uzmepenns B TKC")

6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

Ne ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuecrso/
rox "a3Banue DbC

JI1.1 |Jdpo3moBa B.T. OcnoBbl MOOUIBbHBIX cereil LTE : yueOHO-MeToauyeckoe HoBocubupck:  [2227-8397,
nocobue Cubupckuit http://www.ipr

rocyznapcrseHH [bookshop.ru/7
blif yHuBepcuter [8157.html
TEJICKOMMYHHUKA
it n
nH(OpMaTHKHY,
2017,43 c.

JI1.2 |PanmeBI'T., Merob! U cpeCcTBa U3MEPEHUIL : yueh. M.: Akagemus, |[978-5-7695-
Tapacenko A.IL 2008, 331c. 5630-2, 1




Ne ABTOpBI, COCTaBUTENHN 3arnaBue WsnarensctBo, | Konmuectso/
ron HazBanue DbC
JI1.3 |Kcenmzor A.B. 3amnuieHHbIe CUCTEMBI riepeaaun nHpopmanuu. Yacte 1: yue0. |Pszans: PUL] R
nocobue : YuedbHoe mocoone PI'PTY, 2021, https://elib.rsre
u.ru/ebs/downl
oad/3371
6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa
Ne ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
roJ Haspanue DbC
JI2.1 |Hewmbikun A. A. VY4ueOHO-METOIUIECKOE TIOCOOHE O TUCIUTIIINHE METOIBI 1 Mockaa: 2227-8397,
CpeIcTBa U3MEPEHUH B TEJIEKOMMYHUKAIIMOHHBIX CHCTEMax MockoBckuit http://www.ipr
TEXHUYECKUI bookshop.ru/6
YHUBEPCUTET 3338.html
CBSI3U U
nH(OpMaTHKHY,
2014, 28 c.
6.1.3. MeTtoauueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
roJ Haspanue DbC
JI3.1 |Bacuubes E.B., Mertoasl 1 cpencTBa H3MEPEHUS B TEIEKOMMYHHUKAaHOHHBIX Psazans: PULL ,
Kcenmzor A.B. cucremMax : MeTon4yeckue yKa3aHus PI'PTVY, 2014, |https://elib.rsre
u.ru/ebs/downl
oad/2134

6.3 IlepeyeHb NIPOrpaMMHOro o0ecriedeHus1 H HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepe‘ieﬂb JIMIEH3HOHHOT0 M CBOOOIHO pPacrnpocrpaHsieMoro nporpamMmmHoro 06ecnellemm, B TOM YHUCJIC OT€YECCTBECHHOI'O

TPOU3BOJCTBA

HaumenoBanue Onucanue
MATLAB Kommepueckas numensust
Micro-Cap Kommepueckas numen3ust

6.3.2 llepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

501 nabopaTopHblil Kopryc. YueOHas ayAuTopus A OpoBeAeHUs yueOHbIX 3aHaTuil CrnenuanusupoBanHas Mebens (37
[MOCAI0YHBIX MECT)

1 I1K: Intel Celeron CPVJ1800 — 25 mr.

B03MOXHOCT MHOAKIIOUEHHS K ceTH IHTepHeT M oOecnedeHHeM JOCTyIna B O3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazopatenbHyto cpegy PIPTY

502 nabopaTopHblil Kopryc. YueOHas ayAuTopust A IpoBeAeHUs yueOHbIX 3aHATHH CnenuanusupoBaHHas Mebens (37
[MOCAI0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mr.

B03MOXHOCT MHOAKIIOUEHHSI K ceTH IHTepHeT u oOecnedeHHeM [OCTyIna B O3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpa3zopaTenbHyto cpeny PIPTY

502 nabopatopHsiii kopiyc. [lomenienne s camocTosTenbHON padoTsl Crienuanu3upoanHas Mebens (37 mocago4yHbIX
MECT), ayTUTOPHAs JTOCKA.

3 I1K: Intel Celeron CPVJ1800 — 25 mr.
Bo3moxHOoCTs monkmroueHus K cetn «MHTepHeT» M obecnedeHHWe JIOCTyma B DIEKTPOHHYIO HH(POPMAIOHHO-
obpa3zoBaTenbHyto cpeny PIPTVY.

503 nabopaTopHblil Kopryc. YueOHas ayauTopus A IpoBeieHUs yueOHbIX 3aHaTuil CrnenuanusupoBanHas Mebens (37
[MOCAI0YHBIX MECT)

4 IIK: Intel Celeron CPVJ1800 — 25 mr.

B03MOXHOCTP MHOAKIIOUEHHS K ceTH IHTepHeT u oOecnedeHHeM JOCTyIna B D3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpa3zoBaTenbHyto cpeny PIPTY




415 naboparopuslii kopryc. Ilomemenue 111 camocTosTenbHOM padoTsl Crienpanu3upoBanHas Mebenb (56 mocagjoYHbIX
MecT), MarHUTHO-MapKepHasi JOCKa, SKpaH.
Mynprumenuiinsiii npoekrop (NEC)

> [1K: Intel Pentium /8Gb — 1 T
B03MOXHOCT MHOAKMIOUEHHST K ceTd MHTepHeT M obecledyeHMeM JOCTyIa B DIEKTPOHHYI HH(OPMAIMOHHO-
obpa3zopaTenbuyto cpegy PIPTY
413 nabopaTOpHEIN KOpITyC. MOMEIICHHE I CaMOCTOSTEIBHOW pabOTHl OOydalOIUXCs, JICKIUOHHAs ayIHTOPHS
CrenuanusupoBanHas Mebesb (70 mocagoYHbIX MECT), MAHUTHO-MapKepHast JOCKa, SKpPaH.

6 Mynprumenuiinsiii npoekrop (NEC)

[K: Intel Core 2 duo /2Gb — 1 wt
B03MOXHOCTh TOAKTIOYEHHS K ceTH HHTepHeT H O0eCmedyeHHeM JOCTyla B OJIEKTPOHHYIO HWH()OPMAIMOHHO-
oOpasoBarenbHyio cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIbBI 1O JUCIHHUIIJIMHE (MOJY JIXO)

Mertoanueckue yKkazaHus IPUBEJICHBI B IPUIIOKEHUH K pabodell mporpaMme AUCHUILINHEI (CM. JOKYMEHT "MeToauuecKie yKa3aHus
o nucrumuinae Meroasl u cpenctsa uzmepenus B TKC")

OnepaTtop 340 000 "KomnaHus "TeH3op" ——

JIOKYMEHT MOAMUCAH 3MEKTPOHHOW NOANMUCHIO
noanncAHO ®reoy BO "PIrPTY", PIPTY, MNapwuH HOpuii 09.09.24 14:56 (MSK) MpocTas noanucb
3ABEAYOLLMM Hukonaeswy, 3aBeaytowmin kadeapoii PTY
KA®EPbI
MoanucaHo
noanncAHoO ®rboy BO "PrPTY", PIPTY, ButszeB Bnagumup 09.09.24 15:02 (MSK) Mpocras noanuce
3ABEAYIOLWNM BukTOpoBUMY, 3aBeayowwmii kadeapoii TOP
BbIMYCKAOLLEEN
KA®ELPbI
noanncAHO ®rboy BO "PrPTY", PIPTY, Ep3binésa AHHa 09.09.24 15:07 (MSK) MpocTas noanucb
HAYATbHMKOM YPOI AnekcaHapoBHa, HayanbHuk YPOM




