MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.02 TeneBunenue

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

11.03.02 MTHbOKOMMYHHUKAITMOHHBIE TEXHOJOTUU M CUCTEMBI CBSI3U

HanpanenHocts (mpoduiib)

11.03.02 NabOKOMMYHHKAITMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H

dopma 00yueHus OYHas
['o HaGopa 2021
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

CTapIIuy npenojgasarensb, EBctparsko B.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

N3yuenne (GU3MUECKUX MPUHIMIIOB, HCIONB3YeMbIX I (OPMUPOBAHUS,
nepenayd, IMpHeMa M KOHCEPBAlMU TEJICBU3MOHHBIX HM300POKEHUHN; pPa3BEPTKH
H300p@KCHUSI M CHUCTEM CHHXPOHHU3AIMH; MPHHIIMIIOB MMOCTPOCHUS TEJICBU3MOHHBIX
CHCTEM, CHCTEM MAarHUTHOM W  ONTHUYECKOW 3aUCH W  BOCHPOM3BEICHHS
M300pKECHU.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

. MOJTyYeHHEe 3HAHUW TI0 OCHOBaM TEJIEBUJICHMUSI;

. dbopMupoBaHWE YMEHUH NPUMEHSTh KOMIIBIOTEPHBIE CHCTEMbBI U
MAKeThl TPUKIAAHBIX 337a4d IS MPOSKTUPOBAHUS M HMCCIICIOBAHUS TEICBU3UOHHBIX
CHUCTEM;

. BJIQJIETh METOJIaMHM pacueTa M aHalM3a THUIIOBBIX TEJIEBU3MOHHBIX
CUCTEM.

[IpOEKTHO-KOHCTPYKTOPCKAs AEATEIbHOCTD:

. pa3paboTKa TEJIEBU3MOHHBIX CHUCTEM C MCIOJIb30BAaHUEM CPEJICTB
KOMITBIOTEPHOT'O IMPOEKTUPOBAaHUS, MPOBEACHUEM IPOEKTHBIX PacYeTOB U TEXHUKO-
SKOHOMHYECKHM O0OOCHOBAaHHEM IPUHUMAEMbIX PELICHHI.

HayuHo-uccnenoBarensckas J1€AT€IbHOCTD:
. peanm3aysi  MPOTPaMM  AKCIIEPUMEHTABHBIX  HCCIIEIOBaHUM,
BKJTFOYas BHIOOP TEXHUYECKHUX CPEJCTB, U 00paboTka pe3yIbTaToB.

CepBUCHO-3KCILTyaTallUOHHAs JESATENbHOCTB!
. PEMOHT MW HAacTpOMKa TEJIEBU3HOHHBIX YCTPOMCTB Pa3IMYHOTO
Ha3HA4YCHMUSL.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO AUCHHUILUIAHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue NMHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

IIK-6: Cnioco0eH MpoBOAMTH PacyeThl MO MPOEKTY ceTeil, COOPY:KeHHUil U CpeICcTB
HH(OKOMMYHHKAIHI B COOTBETCTBHH ¢ TEXHHYECKHM 32JaHHEM C MCIOIb30BAHHEM
KaK CTAHJAPTHBIX METO10B, IPHUEMOB H CPEICTB ABTOMATH3ALMHU NPOEeKTHPOBAHMSI,
TaK M CAMOCTOSITEJILHO CO3/IaBAeMbIX OPHUTHHAJBHBIX MPOrpaMm

[1K-6.1: [lToHnMaeT HOPMaTuBHO | TIPaBHUJIA M HOPMATUBBI OPOPMIICHHUS TEXHUIECKOM
-IPaBOBbIE 1 HOPMATUBHO- JOKYMEHTallUN

TEXHUYECKUE TOKYMEHTHI, cranaaptel ECKJ]

pENIaMEHTUPYIOIIHE (opMyIMpOBATH 3aMEUYaHUs U MTPEII0KEHUS 110
IIPOEKTHYIO IIOATOTOBKY, TEXHUYECKUM 3aJaHUSIM

BHEJPEHUE U IKCILTyaTalnIo IIPOBEPATH COOTBETCTBHE TPEOOBAHUI K CICTEMaM CBSI3U
CHUCTEM CBA3U TpeOOBaHUSM HOPMAaTUBHON TEXHUYECKOU
(TeeKOMMYHUKAIIMOHHBIX JOKYMEHTallUN

CHCTEM), CTPOUTENBCTBO CIOCOOHOCTBIO aHAIN3a TEXHUYECKOTO 3aaHMsI Ha
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00BEKTOB CBSI3U cootBercTBHE TpeboBanusM ECK/]
CIOCOOHOCTBIO aHATHN3A TEXHUYECKOTO 3aJaHus

[1K-6.2: Ucnionb3yeT CHEIUATU3UPOBAHHBIE KOMIIBIOTEPHBIE MPOTPAMMBI JJTsI
COBpPEMEHHBIC HHPOPMAIIMOHHO- | IPOCKTUPOBAHUS TEICBU3MOHHOMN armaparypbl
KOMMYHHKAIMOHHBIE

TE€XHOJIOTUH, B TOM YHCIIE BBIOMpATh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH
CHEHUATU3UPOBAHHOE BBIOMPATh COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH
pOrpaMMHOE oOecrieueHue Uil | BBIOOPOM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHI
pemenus 3anaq BBIOOPOM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI
IIPOECKTUPOBAHUS U IIPOBEICHUS

pacyeToB

ITK-9: CnocodeH ocymecTBJISITb MOHTAK, HACTPOHKY, peryJIMpPOBKY, TeCTHPOBAHHE
00opya0BaHMsl, OTPA0OTKY pPe:KUMOB PadOThl, KOHTPOJIb IPOEKTHBIX MapaMeTpPoOB
padoThI M MCNIBLITAHUS 000PY/I0BAHUS CBA3H, O0ecredeHne COOTBETCTBHUSA
TeXHHYEeCKHX NMapaMeTPoB MH(POKOMMYHUKANMOHHBIX CUCTEM U /MU UX
COCTABJISIIOIINX, YCTAHOBJEHHBIM IKCIUTyATAMOHHO-TEXHMYEeCKMM HOpMaM

[IK-9.1: U3mepsier MOPSAZIOK, METOBI M CPEACTBA MPOBEACHUS UCTIBITAHHHA
KOHTPOJIUPYEMbIE B MPOIIECCE arnmaparypbl
JTUArHOCTUKU U MIPOBOANTD UCIIBITAHUS M COMPOBOKICHUE alapaTyphbl
AKCIUTYaTallAOHHOTO KOHTPOJIS HaBBIKaMH 00padOTKHU pe3yJIbTaTOB HU3MEPECHHI
napaMeTpbl 000pyI0BaHUS MapamMeTpoB amnmaparypsl
[1K-9.2: OcymecTBisier TEXHUYECKUE XapPaKTEPUCTUKH OTEUECTBEHHBIX U
M3MEHEHHUE apaMeTpOB YCIYT, 3apyOeKHBIX Pa3pabOTOK
MPEIOCTABISIEMBIX OpPUEHTHPOBATHCS B PYKOBOSIIINX, METOIUYECKUX U
noTpeOuTeIIM HOPMATHBHBIX JTOKYMEHTaX IO BBIMTYCKY TEXHUYECKOU
JOKYMEHTallUU
CIOCOOHOCTBIO OCYIIECTBIIATh U3MEHEHHUE MTapaMETPOB
YCIIyT, MPEAO0CTaBIIEMbIX TOTPEOUTETUM

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuurunnaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
anocC anocC icl%[e]e; 3UOC
1. BBenenue
1. Benenue. Kparkue cBeieHUs U3 UCTOPUU TEIECBUICHUS
(TB) n Buneorexuuku (BT). dynkunonansbHas cxema TB 1
cucteMbl. O630p coBpemeHHOTro coctosiuus TB u BT.
OCHOBHbIE TEHICHIINH PA3BUTHUS
2. IHCTpyKTaX 1O TEXHHUKe Oe30macHoCTU. M3ydenne )
71a00paTOPHOTO 00OPYIOBAHUS.
3. ®yukuuoHansHag cxema TB cuctembr. O030p
coBpemeHHoro coctosinusi TB u BT. OcHOBHBIE TEHIEHITUN 2
pa3BUTHSL.

2. OcHOBHBIE XapPAKTEPUCTUKH M NPUHIUIBI (popMupoBanus onTuyeckoro u TB uzodpakeHus




1. OcHOBHBIE XapaKTEPUCTUKHU onTUYecKoro u TB
n3o0paxkenusi. DopMupoBaHUE ONTUIECKOTO U300pAKEHUSI.
LBeronenenue. Knaccudukamms v XxapakTepUCTUKH
ontuueckux u TB u3o0paxkenuii. Kpurepun onenku
kadecTBa TB m3o00paxkenus. *M300paxkeHne kKak 00bEKT
HCCIIEIOBAHUI

2. OcHOBHBIE XapaKTEPUCTUKH onTHYecKoro u TB
n3o0paxenus. 3o0pakeHne Kak 00bEKT HCCIICTOBAHUH.

3. 3pureabHoe Bocnpusitue. OCHOBBI KOJOPUMETPHHI

1. 3putensHOE BOCIpUATHE. 3pUTENIbHAS CUCTEMA YEJIOBEKA.
OcCHOBHBIE XapaKTEPUCTUKU 3pEHUS (UyBCTBUTEIbHOCTb,
BOCTIPUATHUE SIPKOCTHU, PA3IMUUMOCTb IpaJlaliui,
paspelaromnas CiocOOHOCTb, BOCIIPUATHE IPOCTPAHCTBA).

2. 3puTenbHOE BOCIIPUSATUE

3. OcHoBHI KONTOpuUMeTpHUH. LIBeTOBOE 3peHHe. MexaHn3Mbl
Y XapaKTePUCTUKHU IBETOBOCTPUITHS. OCHOBBI
KOJIOpUMETPHH, IIBETOBBIC M3MEPEHUS U pacdeThl. CBI3b
ME¥K/1y CIIEKTPAIbHBIMU XAPAKTEPUCTUKAMU U LIBETOM.

4. OcHoBbl konopumetpuu. L{BeToBoe 3penue. Mexanusmbl
U XapaKTePUCTUKU [[BETOBOCIIPHUSITHSIL.

4. @opMuUpOBaHMEe CUTHAJIOB H300pPaKeHUI.

1. ®opMupoBaHHE CUTHATIOB U300pOKEHUH. AHATU3 1
CUHTE3 N300paxkeHnil. YacTOTHBIN CIEKTP CUTHATIOB
nzoopaxenuit. [loctpoenne TB pactpa. Bei6op
napametpoB TB pactpa. UepeccTpouHas pa3zBepTKa.
[TepexonHas u anepTypHO-YaCTOTHAS XapaKTePUCTUKU
paznararoiiero ycrpoictsa. CHHXpOHHU3aLKs TPOLECCOB
aHa/IM3a U CUHTEe3a U300 paKEeHUI




2. IlepexoiHas U anepTypHO-YaCTOTHAA XapaAKTEPUCTUKHI
paznararomiero ycrpoiictsa. CHHXpOHHU3AIMS TPOLIECCOB
aHa/IM3a ¥ CUHTEe3a U300 paKeHUH

5. IlpeoOpa3zoBaTesin H300pasKeHH.

1. [lpuHiun HaKOIUIEHUS CUTHANA. TBEpAOTENbHbIE
npeoOpazoBarenu n300pakenus. [[pUHIMITBI TOCTPOEHUS U
XapaKTePUCTHKU JIMHEHHBIX U MATPUYHBIX
npeoOpazoBareneil. YnpaBieHne XapakTepUCTUKaAMHU
TBEPAOTENIbHBIX MTPeoOpazoBarTeiei.

2. Ipunnuns! GopMUPOBaHUs CUTHAIOB 11BeTHOTO TB.
MHorocurHaiIbHbIE MPEe0OpazoBaTEN U300PAKEHUSI.
CrpykTypHas cxema BUI€OKaMephl. XapaKTEepPUCTUKN
OCHOBHBIX Yy3JIOB.

3. [IpeobpazoBarenu n300paxeHnsi. MHOTOCUTHATEHEIE
npeoOpazoBarTesd H300paKEHUS

6. AHaJjioroBasi 1 iupoBas 00PadOTKA CUTHAJIOB H300pasKeHUsl

1. O6paboTtka curaanoB u kauectBa TB nzobpaxenusi.
[udporoe npeacTapieHHE CUTHATOB H300PKEHHUS.
Jluckperusaiysi 1 KBaHTOBaHHE CUTHATIOB. L{udposoe
KOJMPOBaHWE CUTHATIOB n3o0pakenus. [{udposas
00paboTKa BUACOCUTHAIIOB.

2. Koppexkiusi moJyTOHOBBIX, allepTyPHBIX U IIBETOBBIX
nckaxeHui. [IpotuBonrymoBas koppekius. Kommnpeccus
BUjIeonH(popmanuu. JIuCKpeTHOe KOCUHYCHOE
npeoOpazoBanue. Buabl amropuTMoB cxxatus H300paKeHuH.

3. UccnenoBanre 00pabOTKU CUTHAIOB «MOYJISI IBETHOCTH
u nexonepa PAL/SECAM»

4. AnanoroBas u nudposas 00paboTKa CUTHAIOB
n300pakeHus. Buapl anropuTMoB cxKaTus U300paKeHUH.




7. KonpoBaHue M nepeaaya CHrHAJI0B M300paKeHNs U 3BYKA M0 KAHAJIAM CBSI3H.

1. KonupoBanue u nepeiaya CUrHAIOB N300paXeHUs U
3ByKa 10 KaHaiaM cBsi3u. CornacoBaHue napameTpoB
CUTHAIOB U XapaKTEPUCTUK KAHAIOB CBA3U. SIPKOCTHON U 1
LIBETOPa3HOCTHBIE cUTHAIBI. CructeMsbl 11BeTHOTO TB ¢
YaCTOTHBIM YIIJIOTHEHUEM CHEKTPOB

2. Cucremsbl nBetHoro TB NTSC, SECAM, PAL.
BpemenHoe ynioTHeHHE CUTHATIOB B CUCTEMAX I[BETHOTO 2
TB.

3. KoaupoBanue 1 nepeiadya CUTHATIOB U300paKeHUs U
3BYyKa IO KaHAJIaM CBsi3H. BpeMeHHoe yIuIoTHeHHe
CUTHAQJIOB B cHucTeMax 1BeTHOTro TB.

8. Bocipou3Benenne n300paskeHmid.

1. IIpuHuMIIBL POPMUPOBAHUS YEPHO-OETIOTO U LIBETHOTO
HU300paKEHUS: YEPHO-OEIIbIe U I[BETHBIE KHHECKOTIHI.

. 1
JuckpeTrHble ycTpoiicTBa ¢ IIIOCKUM 3KpaHoM. KaduecTBo
IIBETHOTO U300pKCHUSI.
2. TB npuemnuku. [Tpuemuuku nudpossix TB curnanos |

3. V3y4yeHue NpuHIMIHATILHON U CTPYKTYpHOU cxembl TB
MpUEMHUKA

4. UccnenoBanue 0s10ka KaapoBoii passeptku TB
npuemHuka 40Th-301

5. UccnenoBanue 6y10ka cTpouHO pasBepTku TB
npuemnuka 40Th-301

6. [Ipunnumb GopMHUPOBaHUS YEPHO-0EIIOTO U [IBETHOTO
U300paKEHUs: YePHO-OeIbIe U I[BETHBIC KHHECKOIIBI.
[Tpuemuuku mudpossix TB curnamnos.

9. KoHncepBanusi CHTHAJIOB H300paKeHM .




1. [IpyHIMIIBI MATHUTHOW BUCO3AMMCU. AHATOTOBas U
UQpoBas 3aMUCh CUTHATIOB N300paKEHUS U 3BYKA.
[{udposas 0oO6paboTKa CUTHATIOB U300pHKEHUS U 3ByKa B
MIPOIIECCE 3aMMCH M BOCITPOU3BEICHUSI.

2. ®opwmarsl Bugeo3anucu. CTpyKTypHas cxema
BuZieoMaruuToona. OnTuueckas BUACO3aMKCh

3. AHanoroBas ¥ UQpPoBas 3aUCh CUTHAIOB N300paKEeHUs
u 3ByKa. CTpyKTypHas cXxeMa BUI€OMarHuTooHa.

10. TeneBHeHNE BHICOKOI0 pa3penieHmusi.

1. TeneBunenue BbICOKOrO paspemeHus. CucTemsl
TEJIEBUCHUS BBICOKON 4eTKOCTU. CBS3b MEKY OOBIYHBIM
TeaesuaeaneM u TBY

2. Cuctembl TeNEBUICHHS BEICOKON Y€TKOCTH. CBS3b MEXKITY
00bIYHBIM TeIeBUIeHUEM 1 TBY.

Bcero

18

18

36
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Mamues I'. B. [ludpoBoe TeneBu3noHHOE BelllaHKe: yueOHOe ocodue
(Mocksa: ['opsiuas nuHus - Teaekom).
2. Mamues I'. B., Teipeikun C. B. ludposoe TeneBunenue. Teopernueckue

OCHOBBI U NpakTuyeckoe npuMenenue: yueonuk(Hosocubupcek: HI'TY).
3. Hxakonust B.E., Torons A.A., py3us S1.B., Epramxues H.A., Koranep C.O.,
Hxaxonus B. E. TeneBunenue: yue6. mis By30B(MockBa: Pagmo u cBsi3b).

4. Mawmues I. B. OCHOBBI paiMOCBS3H 1 TEIEBUACHUS: yuel. mocodue s
ctyaeHToB By30B(Mocksa: [opsiuast nunusi-Tenekom).
5. EBctparpko B. B. OcHOBBI T€NEBUACHUS U BUJIEOTEXHUKH. Y CTPONCTBA

oToOpaxeHust ”HGOpPMALMK: yueO.-MeTO/1. TOCOOUE NIJIsi TPAKTUY. 3aHITHH,
CaMoCTOAT. U Jab. padot [yt ctyaentoB Hanp. 210300.62, crienr. 160905.65,
210302.65, 210303.65 no kogudukaropy I'OC BIIO-2 u nanp. 210400.68.02,
210400.68.03, 210400.68.04 o kogudukaropy I'OC BITO-3](KpacHosipck:
CoV).

4.2 JInueH3uOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe
o0ecreyeHune, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOACTBA (IIPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOHO
DACNIDOCTDaHsAEMOe IDOIDaMMHOe o0ecreyeHne):

1. Pa3paboTumk mporpaMmmsl HazBanue nporpamMmMHOroO npoaykra
2. Cadence OrCAD - 14

3. Altium Protel DXP, Altium Designer

4 National Instruments  LabVIEW 14

4.3 NUnTepHeT-pecypchl, BKIAWYAA NpodeccuoHATbHbIE 0a3bl JAHHBIX
U uHGOpPMalNUOHHBbIE CIIPABOYHbIE CUCTEMBbI:

http://bik.sfu-kras.ru/
2. DJeKTpOHHO-OMONIHMOTEeYHas cucTeMa yueOHOM U HayYyHOU JTUTEpaTyphl
http://ibooks.ru/

S ®@oH OLEHOYHBIX CPEICTB

OneHoYHbIE CpeICTBA HAXOATCS B MPUIIOKEHUU K pabdodrM MporpamMMam
JTUCLATIIVH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAs /IJIsl OCYLIeCTBJICHMSI
00pa30BaTeJbHOIO NMPoIecca MO0 JUCHUILINHE (MOLYJII0)

YueOHsIit k1acc ¢ 000pya0BaHUEM JIJIs1 JEMOHCTPALIUU MPE3CHTAIMOHHOTO
Marepuaia U y9eOHbIX KHHO(DHUIBMOB.

VY4eOHbIil K1acc ¢ 5 nepcoOHATbHBIMU KOMIIBIOTEPaMU C BBIX0/10M B Internet u
YCTaHOBJICHHBIM IPOrPaMMHBIM 00€CIIeYeHUEM.
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[TpuGopsr

Ne n/m Tum mpubGopa Monenb
1 TB npuemnauk 40 Th-301
2 Ocuumnorpap CI1-55
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