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[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnostHeHust B 0YepeHOM y4eOHOM oy
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
PagnorexHnyecKux cucrem
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3aB. kadeapoit

Buzupoanmue PII/] 1y ucnostHeHus B 0YepeaTHOM Y4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

PaanoTrexHMYeCKUX CHCTEM

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1 | OcHOBHas 1€ — (POPMHUPOBAHNE Y CTYACHTOB IIPAKTHUCCKUX HABBIKOB O MPOEKTHPOBAHUIO IU(PPOBBIX YCTPOHCTB

1.2 | cpenctBamu si3pika VHDL B CAIIP Quartus 11, co3nanue cucteMsl Ha KprcTaiuie Ha ocHoBe Tiporieccopa Nios I1.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (pazmen) OIT: | b1.B./IB.02

2.1 | TpeGoBaHusi K NpeIBaApPUTEIbHOI MOATO0TOBKE 00y4a0IIerocs:

2.1.1 [ [IpoexTHO-TeXHONOTUYECKast IPaKTUKa

2.1.2 | YueOHas npakTHKa

2.2 | JucuumanHbl (MOIYJIH) M MPAKTHKH, JJIs KOTOPBIX OCBOEHHE JAHHOM TUCHUTIIAHBI (MOXYJIs1) HEOOX0OIUMO KaK
npealecTByomee:

2.2.1 | HayuHo-nipon3Bo/ICTBEHHAS PAKTHKA

2.2.2 [ IToaroToBKa K MpoLeIype 3alIUTHl U 3aI[iTa BEITyCKHOH KBaTH()UKAIMOHHOH paboTHI

2.2.3 | IlpeaaurioMHas mpakTUKa

3. KOMIIETEHLIMHA OB YYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMILIAHBI
(MOJYJIST)

IIK-1: Cnnoco0eH ocylmecTBJISITH PYKOBOACTBO padoTaMu (IPOeKTaMM) N0 pa3padoTKe KOMILIeKca GOPTOBOro 000pyA0BaHuUSs
U ero MoJCHCTeM /151 ABHAIHOHHBIX KOMILIEKCOB Pa3JIMYHOI0 HA3HAYEHHS

IIK-1.2. Pa3pa6aTsiBaeT NporpaMMHoe odecredeHusi Mpu pa3padoTke KOMILJIEKCa GOPTOBOI0 000pPYA0BAHUSA U €0
MOACHUCTEM IJId aBUAIIHOHHBIX KOMIVICKCOB PAa3JIUYHOI0 Ha3HAYCHU A

3HaTh

Bunsl MEKpocxeM IPOrpaMMHpPYEMOMl JTOTUKU U OCHOBBI CHHTAaKCHca si3blka nporpammupoBanus VHDL mnd peanuszanuu cucteM Ha
KpUCTaIe Pa3TUIHOrO HAa3HAUCHHUS.

Ymern

Paborats ¢ OTIaOYHBIME ITATAMH CHCTEM Ha KPHCTAIIEe B IpoIecce pa3paboTKH IMPOrpaMMHOTO OOECTIeYeHHs IS MHKPOCXEeM
IPOrpaMMUPYEMOH JIOTUKU PA3IUYHOrO HA3HAYCHUS.

Buagern

MeronnkaMy IPOEKTHPOBAHMS W OTIAJKH ITPOrPaMMHOr0 oOecriedeH s s CHCTEM Ha KpHcTauie ¢ ucnons3oBanneM CAIIP.

B pesyabTate ocBoeHuUsI AMCUMIIIMHBI (MOAYJIs1) 00y4aroLumiics 10J15KeH

3.1 |3nars:

3.1.1 | Buabl MUKpoCcXeM IIPOrpaMMUpPyeMON JIOTUKHM U OCHOBBI CUHTaKcuca sA3blka nporpammupoBanus VHDL s peanuzanun
CUCTEM Ha KPHUCTAJUIE PA3IUYHOrO HA3HAUCHUS.

3.2 | YmeTh:

3.2.1 [ Paborats ¢ OTIIaJOYHBIMHE IJIATAMH CHCTEM Ha KPHCTAJUIE B TIpOIiecce pa3padOTKU MPOrpaMMHOTO 00eCTIeIeHNS IS
MUKPOCXEM IIPOrPaMMUPYEMOH JIOTUKU Pa3IMYHOIO HA3HAYEHMUS.

3.3 | Baagerb:
3.3.1 | MeToaukaMu POSKTHUPOBAHHS U OTIAJIKU IIPOrPAMMHOTO 00ECTICUeHHS JJIsl CHCTEM Ha KPUCTAJIE C UCTIONh30BaHUEM
CAITP.
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MO YJISA)
Kon HaunmenoBaHue pa3nesioB u TeM /Buj 3ansitusi/ | Cemectp | Yacos | Kommeren- | Jluteparypa ®opma
3aHATHS / Kypc 100 KOHTPOJIS

Paznen 1. Coneprxanue JMCUHUIIHHBI

1.1 OCHOBHBIE CBEICHUS O IPOrPaMMUPYEMOH JIOTHKE 3 0
u si3pike VHDL /Tema/

1.2 CxeMoOTexXHUYecKas pean3aius 3 2 I1K-1.2-3 JI1.1 J11.2
MPOrpaMMHUPYEMOil JTIOTUKHU. THITBI MUKPOCXEM [IK-1.2-y JI1.3J12.1
NIPOrpaMMUPYEMOH JIOTUKHU. SI3bIKY ONUCAaHUs I1K-1.2-B JI2.2713.1
ammapatypsl. Ctanaapt IEEE 1164. Tuns! qanHbIX J3.2
B VHDL. CymiHocTts 1 apxutextypa. /JIex/ 213233

1.3 OrnucaHue MPOEKTOB BEPXHETO YPOBHS 3 2 IK-1.2-3 JIT.1JI1.2
cpenctBamiu si3pika VHDL. /TIp/ [K-1.2-y JI1.3J12.1

IIK-1.2-B J12.2713.1
JI3.2

01092 33




1.4 Cawm. pab.: TTakets! u 3anucu B VHDL. /Cp/ 13 IK-1.2-3 JI1.1J11.2
[IK-1.2-y JI1.3J12.1
I1K-1.2-B J12.2J13.1
J3.2
213233

1.5 Komnseiiepnas 06paboTka 1 napanienbHble 0
omnepatopsl /Tema/

1.6 IpuHIUN KOHBEHEepHOH 00pabOTKY. 2 IK-1.2-3 JIT.1JI1.2
ITapannenbusle oneparopst s3pika VHDL: IK-1.2-y JI1.3J12.1
orepaTop NapajjieIbHOro NpUCBaUBaHuUs, arperar, IIK-1.2-B JI2.2J13.1
niporiecc. Jlexnapanus u noakiIoYeHue JI3.2
xomnoHeHTa. Kaptsl nopros. KitoueBoe 0132933
(morMMeHOBaHHOE) ¥ MO3ULIMOHHOE IPHCBOCHUE
nopToB. /Jlex/

1.7 VHDL apxutekTypsl iudpoBoro GpuibTpa ¢ 2 IK-1.2-3 JI.1J11.2
KOHBeHepHoit 00padoTkoit manubIX. /I1p/ IK-1.2-y JI1.3J12.1

IIK-1.2-B JI2.2J13.1
JI3.2
3132 33

1.8 ITapannenbHble onepaToOphbl CENEKTUBHOTO 1 13 I1K-1.2-3 JI1.1JI1.2

ycioBHOro npucBanBanus. /Cp/ [K-1.2-y JI1.3J12.1
IIK-1.2-B JI2.2J13.1

JI3.2
31022 33

1.9 CucreMbl Ha KpHUCTajljie Ha OCHOBE Mpolieccopa 0
Nios II. Yacts 1. /Tema/

1.10 ApxutekTypsl niporieccopoB. CHCTEMBI Ha 2 IK-1.2-3 JIT.1J11.2
kpuctaie. Berpoennsiit mpomeccop Nios I1. IP- [IK-1.2-y JI1.3J12.1
snpa. [llmaa Avalon. Cnoit IK-1.2-B JI2.2713.1
abctparupoBanus. /JIex/ JI3.2

213233
1.11 CuHTe3 CUCTEMBI Ha KpUCTAIIJIE Ha TPUMEpe 2 IK-1.2-3 JIT.1JI1.2
mporeccopa Nios I1. /TIp/ IK-1.2-y JI1.3J12.1
IIK-1.2-B JI2.2J13.1
JI3.2
3132 33
1.12 Tenesbie peructpsbl mporeccopa Nios I1. /Cp/ 13 [K-1.2-3 JIT.1JI1.2
[K-1.2-y JI1.3J12.1
IIK-1.2-B JI2.2J13.1
JI3.2
31022 33

1.13 CucreMbl Ha KpHUCTajljie Ha OCHOBE Mpoleccopa 0
Nios II. Yacts 2. /Tema/

1.14 OcHoBbl s13b1ka C. Peanusanus mudposoro 2 IK-1.2-3 JIT.1J11.2
(GuIBTpa ¢ 3aTaHHON TOJIOCOH TPOIYCKAHHS JIIS [IK-1.2-y JI1.3J12.1
JAHHBIX B (hopMaTe C IaBaromiel TOIKOMH. IIK-1.2-B J12.2713.1
Ilonkmrouenue u HacTpoiika IP- snep: UART, JI3.2
IIMHA TTapajuieabHOro BBoAa-BeiBosa P10O. /Jlek/ CIRCYACK]

1.15 Peanmzanus mudpoBoro GuiabTpa ¢ 3aaaHHOM 2 IIK-1.2-3 JIT.1JI1.2
TIOJIOCOH MTPOITYCKaHUs IS JAHHBIX B hopmare ¢ [K-1.2-y JI1.3J12.1
miasatomieii Toukoii [EEE 754. /TIp/ TIK-1.2-B JI12.2J13.1

JI3.2
31322 33
1.16 Pa6ora ¢ mporpammoii WinFilter. /Cp/ 12 IK-1.2-3 JIL.1 J11.2
MK-1.2-y JI1.3J12.1
I1K-1.2-B JI2.2J13.1
JI3.2
31022 33

1.17 CucTeMbl Ha KpUCTaJJIe Ha OCHOBE MPOIIeccopa 0
Nios II. Yacts 3. /Tema/

1.18 Peanuzanus uudpoBoro GpuiabTpa ¢ 3aaaHHON 2 IK-1.2-3 JIT.1J11.2
TIOJIOCO# MTPOITYCKaHUs IS JaHHBIX B hopmare ¢ [IK-1.2-y JI1.3J12.1
(uKcHpoBaHHON TOUKOMH. /JIex/ IIK-1.2-B J12.2713.1

JI3.2

01022 33




1.19 Peanuzanus nudposoro GuIsTpa ¢ 3aaHHONA 3 2 IK-1.2-3 JI1.1J11.2
MOJIOCO# MPOMyCKaHus I JaHHBIX B (hopmare ¢ [IK-1.2-y JI1.3J12.1
¢uxcrpoBaHHON TOUKOH. /TIp/ I1K-1.2-B JI2.2J13.1

J3.2
213233

1.20 CpaBHeHUE 3aTpaT ONepaTHBHON MaMsITH IJIs 3 12 IK-1.2-3 JIT.1J11.2
cuHTe3a UGPOBOro GUIBTPA PU PaA3THIHOM [IK-1.2-y JI1.3J12.1
npeacrasiaennn ncen B Nios II. /Cp/ IIK-1.2-B J12.2713.1

JI3.2
213233

1.21 CucreMBbl Ha KpHCTaJlJIe HAa OCHOBE TIpolieccopa 3 0
Nios II. Yacts 4. /Tema/

1.22 Bremnue npepsiBanus. [loaxitouenue u 3 2 [IK-1.2-3 JIT.1JI1.2
HacTtpoiika IP- sapa taitmepa. IlpepbiBanus o [K-1.2-y JI1.3J12.1
muHusaM P1O. KoHTpomiepbl MUKpOCXeM BHEIIHEH [1IK-1.2-B JI2.2J13.1
oneparuBHOi mamsatd SRAM u SDRAM. /Jlex/ JI3.2

0102233

1.23 IIpoexTupoBaHuEe CUCTEMBI HA KPUCTAILIE HA 3 2 IK-1.2-3 JI1.1J11.2
npumMepe npoueccopa Nios I ¢ mogkmoueHreM [IK-1.2-y JI1.3J12.1
BHEIIHEN MUKPOCXEMBI OIIEpaTUBHON I1K-1.2-B J12.2J13.1
namsra. /TIp/ J3.2

213233
1.24 IIpuHIMI paboThl CTATHYECKUX M TUHAMHYECKUX 3 12 IK-1.2-3 JIT.1J11.2
0O3V. /Cp/ IK-1.2-y JI1.3J12.1
IIK-1.2-B J12.2J13.1
JI3.2
213233
Paznen 2. [IpomexyTouHasi aTrecTanus

2.1 ITonroroBka k 3aué€Ty, MHAs KOHTAKTHAs 3 0
pabora /Tema/

2.2 IToaroroBka Kk 3a4éty. /3a4ét/ 3 8,75 I1K-1.2-3 JI1.1 J11.2

[K-1.2-y JI1.3J12.1
IIK-1.2-B J12.2J13.1
JI3.2
213233
2.3 IIpuém 3auéra. /MKP/ 3 0,25 IK-1.2-3
MK-1.2-y
IIK-1.2-B

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIIUIIJIMHE (MOAYJIIO)

OueHOYHBIC MaTepHalIbl IPUBECHBI B IIPIIOKEHNH K paboueit mporpaMme JTUCHUILTHHBL (CM. JOKyMeHT "OLeHOYHbIE MaTepHalIbl
no mucrmaHe "IIpoexktupoBarne POC Ha kpucramre").

6. YAEBHO-METOJANYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

No ABTOpBI, COCTaBUTENN 3arnaBue WznarenbctBo, | KommuectBo/
roj Ha3BaHUe
3BC
JI1.1 |Ilonsakos A. K. SAzsiku VHDL u VERILOG B npoekTrpoBaHHY IH(POBOI Mocksa: 5-98003-016-
anmaparypbl COJIOH- 6,
Ipecc, 2016, http://www.ip
314c. rbookshop.ru/
90249.html
JI1.2 | bubGwuo I1. H. CHHTE3 JIOTHUECKUX CXEM C UCIOb30BaHueM s3bika VHDL Mockaa: 5-93455-152-
COJIOH-1, 3,
2016, 384 c. http://www.ip
rbookshop.ru/

90421.html




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI1.3 | bubwumno I1. H. OcHoBb! s13p1ka VHDL Mockaa: 5-93455-056-
COJIOH-1, X,
2016, 200 c. http://www.ip
rbookshop.ru/
90427 .html
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
No ABTOpBI, COCTaBUTENN 3arnaBue UznarenbctBo, | KommuectBo/
roj Ha3BaHUE
3BC
JI2.1 |Ilepenbpoiizen E. 3. IIpoextupyem Ha VHDL Mocksa: 5-98003-113-
COJIOH- 8,
Ipecc, 2016, http://www.ip
448 c. rbookshop.ru/
90308.html
JI2.2 | bubuno II. H., Asnee | VHDL. D¢ddekruBHOe ncnonb30BaHre IPH MPOSKTUPOBAHUN Mockaa: 5-98003-293-
H. A U(PPOBBIX CHCTEM COJIOH- 2,
MMPECC, 2017, | http://www.ip
342 c. rbookshop.ru/
90406.html
6.1.3. MeTtoauueckue pa3padboTku
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | Komnuectso/
roj Ha3BaHUE
OBC
JI3.1 |babak B. IL., VHDL: CnipaBoyHO€ OCOOHE IO OCHOBAM SI3bIKa Mocksa: JIMK |978-5-94120-
Kopuenko A. T"., [Ipecc, 2010, 169-3,
Tumorenko H. I1., 217 c. http://e.lanbo
®unonenxo C. . ok.com/books
/element.php?
pll_id=60992
JI3.2 | TlonsixoB A.K. Szpikn VHDL u VERILOG B npoeKkTupoBaHUH LU POBOIL M.:COJIOH- 5-98003-016-
anmaparypbl [Ipecc, 2003, 6,1
320c.
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"
D1 | DnexrponHas 6a3a qaHHbIX «3garenbeTBo JIaHby
22 | DnexTpoHHO-OMOIHOTEUHas cuctema [RPbooks
23 | DnekrponHas 6ubnmmorexka PTPTY

6.3 IlepedyeHb NporpaMMHOro odecreyeHus: 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMICH3UOHHOI'O U CBOﬁOI[HO pacnpocrpansieMoro nporpaMmmHoOro 06801’[6‘[6]—!1/[5[, B TOM 4YHCJIC

OTCYECCTBCHHOTO IMTPOU3BO/ICTBA

HaumenoBanue

Onucanue

OneparrionHas cuctema Windows

KOMMGp‘ieCKaS{ JIMIOCH3UA

Kaspersky Endpoint Security

KOMMep‘{eCKaﬂ JIUICH3UA

Adobe Acrobat Reader CoOoguoe 1O
LibreOffice CoOoguoe I1O
Quartus IT Web Edition ver.9.0 Ceoboanoe I1O

6.3.2 IlepeuyeHb MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |CnpaBounas mpaBoBas cucrtema «Koucymsrantllmoc» (moroBop o0 mH(popMannoHHOW moanmepxke Nel342/455-100 or
28.10.2011r.)

6.3.2.2 |Cucrema Koncynerantlliroc http://www.consultant.ru

6.3.2.3 | Uudopmanmonno-npasosoii moptan TAPAHT.PVY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIIMHBI (MO YJISA)




423 A JlabopaTopHBI KOpITyC. ydeOHas J1abopaTopus Ui MPOBEACHUS 3aHATHHA JICKIMOHHOTO M CEMHHApPCKOrO THIIA,
TPYIIOBBIX W HWHIUBUIYAIbHBIX KOHCYJABTAIlMA, JUIS TIPOBEACHUS  CaMOCTOSTENEHOH  paboThl  0Oydaromuxcs
CrenuanusupoBanHas Me6ensb (18 mocanounsix mect), T1K: Intel Pentium Dual/3,24Gb — 1 .

1 myneTiMeuiHBINA TipoekTop 1800 Ansi, skpaH, MAarHUTHO-MapKepHas TOCKa.

KoMnproTepHass TeXHHKA ¢ BO3MOXXHOCTBIO IOAKITIOUCHHS K ceTH «VHTepHET» M 00ecrmedeHHeM JOCTYyIa B AIICKTPOHHYIO
MH()OPMAITIIOHHO-00pa30BaTEIBHYIO CPEy.

423 JlaGopaTopHbIii KOpIyc. ydeOHas jmabopaTtopus Ui NPOBENCHUs 3aHATHH JIAOOpAaTOPHBIX paboOT W MHIAMBHIYATBHBIX
KOHCY/IBTAlMH, JUIi IPOBEJCHHUS CAaMOCTOSTENBbHOM paboTel oOywarommxcss CrenuanusupoBaHHas Mebens (18
MOCAJIOYHBIX MecT). MarHuTHo-MapkepHast nocka. KoMruiekT o0opymoBaHMS Ui JTa0OpaTOPHM IIBETHOT'O TEJICBHICHUS.
> (4 TIK). Kommext obopynoBaHus A y4eOHO!H abOpaTOpHH IIBETHOTO TEJIEBHICHUS Ha 2pabodmMx MecTa CTyACHTOB (2
I1K).

I1K: Intel Pentium G2030/4Gb — 6 T

KoMmnbproTepHass TeXHHKA ¢ BO3MOXXHOCTBIO TMOAKITIOUCHHS K ceTH «VHTepHeT» M 00ecrmedeHreM JOCTya B HIICKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTENBbHYIO CPEy.

417 JlaGopatopHblii Kopiyc. yueOHas jabopatopus Ijsi NpOBedeHHsS Ja0OpaTOPHBIX PabOT, CaMOCTOSTENbHOW PpabOThI
oOydaromuxcsi YueOHO-1a00paTOpHEI  KOMIUIEKC «PaanollOKallioHHbIE CTaHIUH OOHApYXEHHs IOJABIDKHBIX OOBEKTOB
Ha 6aze ADAP-16», PJIC-02-16.

Kommiext yueOHO-1a60paTOpHOro 000pyROBaHMS AT U3yUeHUs OCHOB paguonokanuu DJ1b-150.024.01.

3 Y4eOHOo-1ab0paTopHble  MAaKeThl: T'€HEepaTopbl, OCHMUIOrpadbl, pPaAMOBBHICOTOMEp, OTJIAJ0YHBIE KOMIUIGKTHI, |
MYIBTAMETUHHBIN TpoekTop 1800 Ansi, 9kpaH, MarHUTHO-MapKepHas JOCKa, CIeNNaTN3HPOBaHHAS MEOEITb.

I1K: Intel Pentium G5420/8Gb — 6 mr

Intel Pentium Dual/2Gb — 3

KommbroTepHasi TEXHHKa ¢ BO3MOXHOCTBIO IMOAKIIOUCHUS K ceTH «lIHTepHeT» M 00ecIeueHneM JO0CTyla B 3JICKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTEIBHYIO CPEY.

8. METOAUNYECKHE MATEPUAJIBI 11O JUCIIMITVIMHE (MO VYJIIO)

Meroauueckue ykasaHus o ocBoeHuio aucuuiuinabl "Ipoexrupoanrne POC Ha kpuctauie" mpeCTaBIeHbl B IPHIOKEHHH K
paboueii
OporpaMme JUCHHUIUTAHEL.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT NMOAMWUCAH 3NEKTPOHHOW MOAMNUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii 06.10.23 12:08 (MSK) MNpocTas nognucb
3ABEAYHOLLNM MBaHoBWY, 3aBeaytolmin kacdeapoit PTC

KA®E/PbI

noannucAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii 06.10.23 12:09 (MSK) MNpocTas noanucb
3ABEAYIOLLNM MBaHoBWY, 3aBeaytolmin kacdeapoit PTC

BbIMYCKAIOLLIEU

KA®E/PbI

noANNCAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 06.10.23 12:58 (MSK) Mpocras noanucs
MPOPEKTOPOM 110 YP BsiuecnaBoBuy, MpopekTop Mo y4yebHol paboTe




