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[Iporpamma cocraBiena Ha ocHoBe PI'OC BO no Hampasinenuto 09.03.01-
«MHdopmaTka W BBIUKCIUTENbHAS TEXHUKA» MO JAUCHUIUIMHAM  SBISIOLIUMCS
0a30BeIMH 17151 00y4eHHs B Maructparype mo HampasieHuo 09.04.01- «uadopmarnka
U BBIUUCIHUTENbHAS TEXHUKa» MO nporpaMmaM «VICKyCCTBEHHBIN HWHTEIIEKTY,
«YnpaBiaeHue MPOrpaMMHBIM UHKUHUPUHTOM.

I. Ilepeyenn 31€eMEeHTOB COIEPKAHUS,
NMpoBepsieMbIX HA BCTYNUTEJIbHOM UCTIBITAHUT

1. KAHAJIUTHYECKHE U YHCJIEHHbIE METOABI MOAECINPOBAHUN)

1.1 MonenupoBanue cuctem [6,9,10,21,25]

TpeOoBaHus, NpeabsIBIsIEMbIE K MaTEMaTHYECKUM MoAesIM. OneHKa PU3nIecKux
CBOMCTB TEXHUYECKON CHCTEMBI M0 CHEKTPY MaTpulbl SkoOu. UKciIoBbIE BEPOSITHOCT-
HBIE XapaKTEPUCTUKU (MOMEHTHbIE (PYHKIIMHU, MOMEHTBI PacHpe/IelICeHNs] BEPOSITHOCTEH,
MaTeMaTHYECKUM OKUIAHUEM CIIy4alHOTO Ipoliecca, KoBapualMoHHas QyHKIUS, JHC-
nepcus  CiIydalHOro  mpolecca, KoppeisuuoHHas QyHKUuUs cilydyallHOro mporecca,
CTaHJapT CIy4YailHOM BeJWYUHBI, KO3(DPUUMEHT Bapuauuu). PerpeccMoHHBI aHaIu3
(ITopsimok mpoBeneHUs PErpecCHMOHHOIO aHajiu3a, nojydeHue moneneit cucrem). Kop-
pensaunoHHbi aHanu3 (IlpruMeHeHne KOppeNsMOHHOIO aHalln3a, OCHOBHBIE XapaKTe-
PUCTHUKH, CIIy4al KOppesiluu nepeMeHHbIx). Knaccudukanusa moaeneit u ux tansl. Q-
cxembl ( [IpuMeHeHne cucteM MaccoBOro OOCTYKMBAHMS JJI1 MOJEIUPOBAHUS TEXHO-
JIOTUYECKUX MPOLIECCOB U cUCTEM). [IpMHIIMIIBI CHCTEMHOTO MOAX0a B MOACIIUPOBAHUU
cucteM (OCHOBHBIE pa3ziMyusi MEXKAY KIACCHUYECKMM U CUCTEMHBIM IMOJXOJIOM IpH
MIPOEKTUPOBAHNE TEXHUUECKUX CHUCTEM). TeopeTruueckoe pacrpeaesieHue BEpOATHOCTEN
(HOopManpHOE pacrpezenenue, pacupenenenue [lupcona, raMmma-pacnpenesneHue, K-
MOHEHIIMAIBHOE pachpeiesieHne, OMHOMHHAIBHOE paclpelie/ieHne W pacupenesieHue
ITyacoHna.)

1.2. MeTtoasl BEIYUCIUTENIbHOM MaTemMaTtuku [29,30,32,33]

[TpubnuxeHnuble yncna u AeicTBUs HaJ HUMU. Kiaccudukanus morpenrHocTei.
KoppekTHOCTh 1 00yCIIOBIEHHOCTh BRIUUCTUTENBHBIX 33/1a4. TOYHBIE METOIbI PEIICHUS
CJIAY. Merton l'aycca u I'aycca-Xopaana. Ucnons3oBanue merona ['aycca nist BbI-
YyHUCIeHMs onpeaenuTeneid u oopamenus matpuil. LU-pasnoxenue. tepaiiionHbie Me-
toabl pemenuss CJIAY. UucnenHnoe pemieHue HEIMHEHHBIX ypaBHEHU. MeTo Oucek-
LM, KacaTeJIbHBIX, XOPA, NIPOCTOM UTepaluuu. Pelenue cucTeM HEJIMHENHBIX YpaBHeE-
HUH C UCIOJIb30BaHUEM MeTona HeroTroHa m meroma mpocrour urepanuu. [loctanHoBka
3a/1a4 MHTEepNosIuu pyHKuuu. MaTepnosisiuonHbie MHOTrowIeHb! Jlarpanxa u Hero-
TOHA. BoCCTaHOBIIEHHE YMIIMPUYECKUX 3aBUCUMOCTENM METOJOM HAaMMEHBIIUX KBaJpa-
ToB. UncinenHoe uHterpupoBanue. Kpaapatypueie GopMysbl MPSIMOYTOJIBHUKOB, Tpa-
nenuid 1 Cumricona. Yucnennoe muddepennuponanue. Pemenue 3amaun Komm st
muddepeHnranbHbIX ypaBHEHUH TIEPBOTO MOPSIIKA C UCIIOJIB30BAHUEM METOI0B Diliepa
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u Pynre-Kyrra. MHoxecTBa n crnocoObl ux 3aganus. Onepanuu Haj MHOXKECTBaMHu.
OCHOBHBIE TOXAECTBA AIreOpbl MHOKECTB. BUHApHBIE OTHOLIEHUS U UX CBOMCTBA.

1.3. Metoas! nuckpetHoit Marematuku [31,32,33]

Tunsl koMOMHATOPHBIX 337a4. OCHOBHBIE MpaBuUia KOMOMHATOPUKH. OCHOBHBIE
KoMOuHaTopHble KoHbuUrypauuu. [lonstue rpada. Cnocoos! 3ananus rpada. OCHOBHBIE
onepanuu Haj rpagamu. OcHOBHBIE TUIIBI TpadoB. JJOCTUKUMOCTD U CBSI3HOCTH B I'pa-
¢e. OmpeneneHne KOMIOHEHT CBSI3HOCTU B Heoprpadax U CUIbHBIX KOMIOHEHT B Opr-
padax. [epeBbs. IlocTpoeHue nepeBbEB C UCIOIB30BAHUEM IIOMCKA B INIyOMHY U B
mmpuHy. Anroputmbl Kpackana u IIpuma mocTpoeHus kpaTdaiiero ocroBa rpada.
DOHIepoBbl U TaMUJIBTOHOBBI IUKIBI B rpade. Anroputm Driepu mocTpoeHus suiepo-
BBIX LIMKJIOB B rpade. Anroputm PobOeprca m diopeca MocTpoeHUs] TraMUIIBTOHOBBIX
IUKIOB B rpade. Omnpenenenre KpaTyalliux MyTed U MapupyTooB B rpade ¢ HCrojb-
3o0BanueM anroputMa Jlemkcrpel. [Iotoku B TpaHcnopTHbIX ceTsax. Anroputm dopna-
dasikepcoHa OINpeAENICHHs] MAKCUMAIbHOTO MOTOKA B TPAHCIOPTHOW ceTH. OCHOBHBIE
KOMIIOHEHTHI OaHKa JaHHBIX, Kiaccudukaiys OaHKOB IAaHHBIX U TPEOOBAHUS K HUM.

1.4 Metonp! ontumuzanuu [14,15,17,24,25]
dopmanm3aniys 3a7a4 MOUCcKa ONTUMAIBHBIX BapraHToB. Kiaccudukarus 3agaq
ONTHUMM3AIMUA U METOAO0B UX pelieHus. CTpyKTypHas ¥ mapaMeTpudeckas ONnTUMHU3a-
. [lonstue ontumansHoro pemnieHus. OCHOBHBIE (haKTOPbI, BIUsIONHE Ha YD Pek-
TUBHOCTb ONTUMHU3ALIMOHHOTO IpoIecca.

[TocranoBka 3amad nuHENHOW onTUMH3alMU. CHMIJIEKC-METOJI PEUICHUs 3a/a4
JIMHEHMHON onTuMu3alnuu. JIBOMCTBEHHBIC 3aJauyd JHMHEHHONM ONTHMHU3AIUM U HX
VHTEPIPETALINS. Teopembl IBOWCTBEHHOCTH. JIBOWCTBEHHBIM CHUMILIEKC-METO/.
Hcnonb3oBaHWe  JBOMCTBEHHOTO  CHUMIUIEKC-METOJA JUIsl  pElIeHus 3aaad ¢
BO3PACTAIOLIAM YHCIIOM OTPaHUYECHUM.

[ToctranoBka W O0OCOOEHHOCTM 3a1a4y HEJIMHEHWHOW ONTUMHU3ALMU. Y CIOBUS
ONTUMAJIBHOCTHU JUIS 3a]1a4 HEJIMHEWHOW onTuMu3aiui. Meton mrpadHbix  (QyHKIIHA.
BuyTpennue u BHemHHe 1mrTpadHbie (QyHKUMH. [IpUHIUNBI MTOCTpOSHUS W
Kiaccuukanus MeToIoB 0e3yciaoBHOM onTtuMu3zanuu. OJHOMEPHBIA U MHOTOMEPHBIN
MoucK pemreHus. [lonckoBbIe METOABI ONTUMAJIBHOTO BbIOOpA. I'pagueHTHBIC METOIbI
ontuMmuzainu. Merog HeroToHa u ero moaudukamnuu.

[TocTtanoBka 3amad JUCKpeTHOM onTumuzanuu. [loHSATHE O KOMOMHATOPHBIX
3agadyax. NP-momnele 3amaum. IlpukiiagHele 3amadyv  JUCKPETHOW ONTUMU3ALMM:
KOMMHMBOSDKEpPA, O PaHIIC, O MOKPHITUM, O Ha3HAYEHUSAX. M Cnoyib30BaHUE NUCKPETHBIX
MoOJielel JIs pelieHus 3ajad CTpyKTypHoro cuHTe3a. Kiaccudukanuss OCHOBHBIX
METOAOB PEILICHUS 3aJay JUCKPETHOM onTumu3auuu. Mertox orcedeHuit [ omopu.
Meron BETBEN U TPAHULL.

ITocranoBKa H OCOOEHHOCTH 3aa4 MHOTOKPUTEPUAIBHON ONTUMH3ALUU.
MmnoxectBo Ilapero. Pemenus, ontumanbabie 1o Ilaperto. Ilogxoasl k onpeneneHuo
ONTUMAJIBHO-KOMIIPOMHUCCHOIO  PEIIEHUs] B 3aJjadaX  MHOTOKPUTEPHUAIbLHOMN

2
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ontumu3anui. CrocoObl TOCTPOCHHS TIOOATBHON I1e7eBOM (YHKIIMU B 3ajavax
MHOTOKPUTEPHUATIBHOU ONTUMU3ALUU. Crioco0sl OINpEeNEICHUS BECOBBIX
KOA(G(UIIMEHTOB  KpUTepUEeB MpH  (OPMUPOBAHUUM  OOOOIIEHHOTO  KpUTEpHUs
ONTUMAJILHOCTA. MeToJ TJIABHOTO KpUTEpHs. MeTod MNOoCien0BaTeIbHBIX YCTYHOK.
Meton rapaHTUPOBAaHHOTO pe3yibTaTa. YelIOBEKO-MAallMHHBIE MPOLEAYPHl HMPUHSATHS
pELIEHUM.

1.5. MeToasl reOMETPUYECKOTO MOIeIMpoBanus [6,21,22]

Meton Opmuta. Meton besbe. Onucanue v MOCTPOCHUE COCTABHBIX MOBEPXHOCTEH.
®opma Opmuta. Popma B-crnaitHoB. [IpeoOpa3zoBaHue ABYXMEpPHBIX TrpadUyecKux
00BEKTOB: CIIBUT, MaclITabupoBaHue, MOBOPOT. OpraHuzaiis COBpeMEHHbIX Tpaduye-
ckux cucteM. OCHOBHBIE AITOPUTMbI KOMIBIOTEpHOU Trpaduku. 2D-MonennpoBaHue.
3D-MoenMpoBaHue.

II. Opranu3anusi NPOrpaMMHBIX CHCTEM

2.1 IIporpammupoBaHH€e Ha S3bIKaX BBICOKOTO ypoBHS [3,5,6,11]

Opranuzanus nuanora ¢ OBM. S3biku, opreHTHpOBaHHbIE Ha JaHHbIE. [Iporie-
IOypHbIE SI3bIKK TporpamMmmupoBanus. Opranuzanus HUKiIoB (OcoOeHHOCTH peaan3alnuu
LUKJIOB B Pa3JIMYHBIX S3bIKaX MpPOrpaMMUpoBaHus). DYyHKIIMOHAIBFHOE MPOTrpaMMHUPO-
BaHue. VIHTerpupoBaHHbIE CPEIbl U CPEJCTBA pa3pabOTKU HA SI3bIKE MPOTrpaMMHUpPOBa-
HUSl BBICOKOTO ypoBHs. ba3zoBble KOHCTPYKIMHU M KJIFOUEBBIE CJIOBA sI3bIKa MPOTrpaMMu-
pOBaHUs BBICOKOTO YpOoBHs. OOBEKTHO-OPHUEHTUPOBOYHBIN MOJAX0J K pa3paboTKe Mpo-
rpaMMHBIX cpencTB. PazpaboTka npusioxkeHud ¢ rpa@uieckuMu UHTEPPEHCHBIMU BO3-
MokHOCTsIMH. Co3/1aHne TIOJICUCTEM Ha OCHOBE TOJIKItouaeMbix Oubmmotek. [loctpoe-
HUE KpoccrmaTGopMeHHBIX TpuiokeHuit; Co3nanne MHCTAIUISIIIMOHHBIX MAKETOB MPO-
TpaMM.

2.2 Opranumzanus OC [3,5,6]

Crparerun ympaBlieHUS! TaMsIThI0O B COBPEMEHHBIX OINEPAIMOHHBIX CHCTEMax
Windows, Unix (cTpaTeruu BEIOOpKH, pa3MelieHus U 3aMmelnenus crpanuil). CTpykrypa
n opranm3anus ¢aitnoBoit cucrembl OC Windows. CTtpykTypa u opranu3ais ¢aimo-
Boi cuctembl NTFS. Ctpykrypa u opranuzanus ¢aiioboii cuctembl OC Linux. Cpen-
cTBa obecrieyeHusi 0€30MacCHOCTU JIAHHBIX B COBPEMEHHBIX OINEPAIlMOHHBIX CHCTEMaX.
Opranmzanus pabotel Web-cepsepa, FTP-cepsepa, Telnet-cepsepa 8 OC Windows. Pe-
ectp Windows. Ympasnenue mporeccamu. [IpenorBpamienne, 06xon u oOHapyXKeHHUE
TYNUKOB. DTambl 3arpy3Ku KOMIIbIOTEpA, onepanuoHHoi cucrembl. MBR, 3arpy3ounas
3anuck. OcobeHHOCTH 3arpy3ku. YcraHoBka Windows u Linux Ha 0JHOM KOMITIbIOTEpE.
Ocobennoctu 3arpy3unka Linux u Windows. Ctpykrypa karanoroB OC Unix. OcHOB-
Hble KOH(pUTYpauoHHbie (aitsibl. MOHTHpOBaHUE (aliIOBBIX CHCTEM.
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2.3 Cucremsbl niepeayu JaHHBIX [6,7]

Cucrembl mpuema/mepenadn HHGOPMAITM B KOMITBIOTEPHBIX CETsIX. MexmayHa-
pPOAHBIM KOMMYHUKAIIMOHHBIN mpoTokon OSI. Bunbl cBa3u. Ananorosas cBsizb. Kom-
MyTHpYyeMbIe JIMHUH. Bbienennbie aHajgoroBelie unun. L{udposas cesa3p. KommyHuka-
UOHHBIE cpeacTBa. TOMOJOrMU BBIYMCIUTEIBHBIX ceTei. [IpOTOKOIIBI TPaHCTIOPTHOTO
ypoBHs Internet. Ctex nporokonoB TCP/IP. BonokoHHO-ONITHYECKHE CUCTEMBI TIepeaa-
g uHpopmanuu. CereBas 0e3omacHOCTb. Mepbl 6€30MacHOCTH Mpu nepegade uHPop-
Manuu. CHCTeMBI CPEJICTB TeICKOMMYHHKaMK Ha 6a3e ctangapra GSM-900. Moaewmsl,

CTPYKTYPHBIE CXEMbI, MPUHIIMIBI (YHKIMOHUPOBAHUS. TE€XHOJIOTHS CBSI3U B CTaHAApPTE
CDMA

2.4 Opranuzanus 9BM u cucrem [6,27,28]

Knaccudukanus 3BM (no npuHLumy JeHCTBUSA, IO 3TalaM CO3/JIaHHus, 10 Ha3Ha-
YEHUI0, M0 pa3MepaM U (PYHKIHOHAIBHBIM BO3MOXHOCTIM). DyHKIIMOHAIBHO-
CTPYKTYpHAsl OpraHu3aiys MNEPCOHAIBHOTO KOMIbIOTEpa. BHyTpUMAIIMHHBIA CHUCTEM-
HbIil uHTepdeiic. [lunbl pacmmpenuii. Jlokanbable muHbL. Mukponpoueccopsl. O0mas
xapaktepuctuka. CISK u RISK nporeccopsl. CTpykTypa MUKpoIIpolieccopoB. Opranu-
3ausi BHyTpeHHer naMsatu. OcHoBHas nmamaTh. KOIll-namsars. Opranusanus npepbiBa-
HuM. Mexanu3m npepbeiBaHui. TaOnuia BEKTOPOB MpepbIBaHUM. ATMapaTHbIE U MPO-
rpaMMHbBIEC TIpepbIBaHUs. YcCTpoiicTBa xpaHeHusi uHbopmaruu. MaTepdeiicsl Hakomnu-
tenen. Buaeocucrema komnerotepa. MHOronpounecCopHble CUCTEMBI.

2.5 Pa3paboTtka u opranm3anus bJ1 [1,10,12]

OcHOBHBIE KOMIIOHEHTBI OaHKa JaHHBIX, Kiaccudukaius OaHKOB JAaHHBIX U
TpeboBaHus K HUM. KoHIleNus eHTPAIM30BAHHOTO YMpaBJICHUS JaHHBIMHU, (DYHK-
UM aJMUHUCTpATOpa JaHHBIX. ApPXHUTEKTypa CHUCTeM 0a3 JaHHBIX, TEXHOJOTHUS
«xnueHT/cepep». Kinaccuueckne Mozienu TaHHBIX: HepapXuuecKas, ceTeBas u pes-
UOHHAs. PensiiimonHble 00BEKTHI JaHHBIX, 1IEIOCTHOCTh PEIISIIIMOHHBIX JaHHBIX. Pe-
JSMOHHAs anredpa. S3bIK pensuuoHHbIX 0a3 faHHbIX SQL, CTpykTypa 3anpocoB Ha
s3pike SQL. OcHOBHBIE 3Tarnbl TPOSKTUPOBAHUS 0a3 JTaHHBIX, HH(POJIOTUYECKON MO-
nenupoBanue. [IpoexkTupoBanue pensMOHHBIX 0a3 JaHHBIX, HOPMaJIU3AIUs OTHO-
meHui. Buytpennss opranu3zanus peaanuoHabsix CYB/I.

III.TpeboBaHKs K YPOBHIO NOATOTOBKH MOCTYNAKIIET0

[TocTynarommii 1OIKEH:
3HATD:

ba3oBble MOHATHS, KATETOPUU, METO/IbI, IPUHLUITBI 00111€00pa30BaTENbHBIX, €C-
TECTBEHHOHAYYHBIX M T'YMaHUTAPHBIX AUCIUIUIMH B 00bEME OakanaBpuara;
YMETh:

Hcnonb3oBaTh 6a30Bble 3HaHUS B (PYHIaMEHTAJIbHBIX U MPUKIAJIHBIX 00IACTSIX
MIPAKTUYECKON NEATEIbHOCTH;
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BJIAJIETD:
HaBLIKaMI/I BBITTIOJIHCHU L TCOpeTI/I‘—ICCKI/IX 51 3KCHepI/IMeHTaJ'IBHBIX HCCHGI{OB&HHﬁ.

IV. Kputepun oueHnBanus padoT NOCTYyNAOUIAX

BerynurensHoe HCTIBITAHWE B MATUCTPATYPY MPOXOAUT B BUEC MUCbMEHHOTO TECTH-
poBaHusi. Pe3ynbTaThl TecTUpOBaHUs olleHUBatoTcs 1o 100-6amipHOM miKae.

Kaxnprit Ounet conepkut 15 TecToBBIX BOPOCOB. Bonpock! feisTcst Mo KaTeropusim
cioxHocTH: 10 BonmpocoB kateropuu A (OILeHUBAIOTCS 10 5 0ayuioB KaXKblil) U 5 BO-
npocoB kareropuu B (onenuBatorcs o 10 6awioB kaxapiii). CymmapHas OlleHKa He
npesbimaet 100 6amios.

[TpoaoMmKUTENFHOCTD BCTYIUTEIBHOTO UCIIBITAHUS — 2 akajeMuueckux vaca (90 mu-
HYT).

V. Ilpumepsl TeCTOBbIX 3aJaHUM

3agaHus KaTeropuu A
1. Kakoe onpenenenue nouarus "mpoektupoBanue” Bbl cunTaeTe npaBUIbHBIM?
1. COBOKYIHOCTB paOOT, BKJIIOYAIOLIUX PacYeThl U MOACIUPOBAHUE;
2. COBOKYITHOCTb pa0OT, HAIIPaBJIECHHBIX HA MOJIYYEHUE MPUHIIMITUATILHOTO PEIICHUS
WM 00JIMKa Oy yIIero u3aeinus;
3. COBOKYIHOCTH pabOT, UMEIOIINX LENbI0 CO3/IaHHE, PE0Opa30BaHUE U NPEICTAB-
JIeHue B IpUHATON (hopMe oOpa3a HEKOTOPOTrO €llle He CYIIECTBYIOLIEro 00BEKTa;
4. COBOKYITHOCTH pa0OT, UMEIOIIMX 11€JTbI0 000CHOBATh MPUHSTHIE KOHCTPYKTUBHBIC
peuieHus.
2. Kakas xouctpykiusi oneparopa SELECT orBeuaer 3a ynopsaodueHne KaKUM-THOO
oTmpeeIeHHbIM 00pa30M CTPOK B Pe3yJIbTUPYIOIIEeH Tabmuiie?

3.BTopoii HauaJIbHBI MOMEHT U JUCIIEPCUs CIIy4allHOM BEJMYMHBI X COOTBETCTBEHHO
paBHbl 160 u 144. Yemy paBeH K03(G(HULMEHT BapUallUK CTy4YalHON BETUYHHbI?

3ananus kateropuu B
1.[ToxcunTaiite TpeOyembIii 00BEM BUICOTAMSITH JJI1 MOHUTOpA pazMepom 640x320
MUKCEJIOB TIPU UCIIOJIH30BAHUU 256 1IBETOBBIX OTTEHKOB.
2. Kakoe »KCIOHEHITMaIbHOE PACIPEICICHUE ONMUCHIBACT CIIYyUYalHYIO BEJTUUUHY C HaU-
MEHBILIECH AUCTIepCUeii?
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3.CocTaBpTe CIIMCOK IEpCOHAA, PadOTAIOMUIET0 B OTAECJIECHWH OPraHU3AlMH, DACIIOJIO-
JKEHHOM 110 azipecy ‘vi. CtyneHueckas, 34’

Departments
departmentNo street city
B005 ya. JIn3iokoBa, 22 Boponex
B007 1. JIenuna, 12 Kypck
B003 ya. CryneHueckas,34 benropon
B004 yi. Jleauna, 15 JInnmenk
B002 ya. IInexanoBckas,56 Boponex
Employee
employeeN(¢ fName IName position | sex salary departmentNg
21 IlaBen HBanoB MCHEJKED | M 30 000 B005
37 AHHa IIeTpoBa | aCCHUCTEHT | XK 12 000 B003
14 Cepreit HMBanoB KOHTPOJIEP| M 18 000 B003
9 Omnsra CupgopoBa | aCCUCTEHT | X 9 000 B007
5 Haranes | I'py3a MEHEJDKED | K 24 000 B003
41 Omnsra MupoHOBa| aCCUCTEHT | 3K 9 000 B005
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