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1. NEPEYEHD IVIAHUPYEMBIX PE3YJBTATOB OB YUEHU
JucuunivHa yqacTByeT B GOPMHUPOBAHUH CJIEYIOIIMX KOMIIETEHIMH 06pa3oBaTeIbHBIX

IIporpamm:
Komnerennun,
IToxxomMmneTeHI MM, NHaukaTopbl 00CTHKEHHAS TOJ-
¢popmupyemsie B .
¢opMHpyeMbIe B AHCHMILIHHE KOMIIEeTEeH NI
JUCLUILINHE

OIIK-1. Cnocoben
HCIIOJIB30BATh II0JIO-
XKEHHS, 3aKOHBI U
METOJIBI €CTECTBEH-
HBIX HayK ¥ MaTeMa-
THKH JJIS PEIICHUS
3a/1a4 HH)KEHEPHOH
JIeITCILHOCTH

OIIK-1. ITpOBM. Criocoben
pean30BEIBATH Ha SI3BIKE MPO-
rpamMMmupoBanus Python matema-
TUYECKHE AITOPUTMBI PEIICHUS
3a/1a4 aHATUTHYECKOM reoMeT-
pHH, TUHEHHOR anreGpsl, Tud-
(epeHIHATIEHOrO UCUUCIICHUS
¢bYHKIHH OHOH EepeMEHHOH 1
HCIIOJIB30BaTh UX JAJIS MCCIIENO-
BaHMs MaTEMaTUUYECKAX Moenei
peabHBIX 0OBEKTOB U IIPOIIECCOB

3naem Ga30Bble IOHSATHS U aJII0-
PUTMEI JIMHEHHOH! anreGpsl, aHa-
JMTHYECKOH reoMeTpuu, nudde-
PEHUHATBHOTO UCUUCIIEHHS
(GyHKIMM OIHOM NepeMEeHHOH, a
TaKXXe OCHOBHBIE CPEJICTBA UX
pean3aiiuy Ha COBpEMEHHOM
A3BIKE IPOrPaMMHPOBAHUS.
Ymeem peanuzoBeIBaTh Ha CO-
BPEMEHHOM S3BIKE IIPOrpaMMHpPO- -
BaHUS &JITOPUTMBI PEIICHUS 33034
TMUHEHHOH anrebphl, aHAIUTHYE-
CKO¥f reomeTpuH, nudepeHnu-
ABHOTO MCYHCICHUS (HyHKIUU
OOHOM MepeMEHHOM.

Hmeem onbim ucciegoBaHus Ma-
TEMATHYECKUX MOJENEH peallb-
HBIX OOBEKTOB U MPOLECCOB IIy-
TEM peaju3alyy MaTeMaTHYECKHUX
QJITOPUTMOB Ha COBPEMEHHOM
A3BIKE IIPOIPaMMHUPOBAHHA

2. MECTO JUCIHUIIIAHBI B CTPYKTYPE OBPA30BATEJBHON

INPOI'PAMMBI

JIUCIMIIIMHA BXOAMUT B 00sA3aTebHY0 YacTh bioka 1 «Jucnummimas: (Moxysu)» obpaso-
BaTENLHOM MPOrpamMMEL.

JInst u3ydeHus QUCHUILIMHBI HEOOXOOUMBI 3HaHMs 003aTeNbHOI0 MUHHMYMa COAEpXKa-
HUA B 06beMe IporpaMMbl CpeiHero obpazoBaHus o npeaMeTy «Anrebpa ¥ Hadajla MaTeMaTH-
YEeCKOro aHaju3a» M TEKYyLIero Marepuana KypcoB «Maremarudeckuit aHanmu3» u «JIuHehHas
‘anrebpa 1 aHATUTHYECKAsT FTEOMETPHS».



£ OBBLEM JUCIUILIMHBI U BUJbl YYEFHOI PABOTEI
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4. COOJEPXKAHUE JUCHUILIUHBbI
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Iz
3HAKOMCTBO C S3BIKOM
IPOrpaMMHPOBaHUS
Porp P - 8 - 10 3amuTa 1abopaTopHEIX paboT
Python u HexoTOpEIMHU
€ro MaTeMaTHYECKUMH
CpeIcCTBaMU
2. 3aga4y BEKTOPHOH 3ammra 1a00paTopHEIX padoT
anreOpel U aHaIUTHYE- | - 22 - 26
CKOH reoMeTpun KonTpossHas pabota Ne 1
3. 3agaun nuddepen-
b 3amuTa 1a00paTOPHEIX paboT
HATBHOT0 HCYHCIIE-
HHS QYHKINH IEHCT- - 18 - 22
BUTEJILHOM IEpeMEH- KonTtposasHas pabora Ne 2
HOM
o 3amuTa 1abopaTopHBIX paboT
4. 3anaun JUHEHHOH m bopatop pabo
5 - 10 - 14
anrebpsl
P Kontponpuas paborta Ne 3
5. KomnnekcHele 4uc-
- 6 - 8 3amuTa 1abopaTOpHEIX paboT
ja

4.1. JlekniHOHHBIE 3aHATHA

He npeaycMoTpeHsl




4.2. IIpakTHyeckHe 3aHATHS
He npexycMoTpeHE!

4.3. JlabopaTropHblie paGoThI
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1 2 VcranoBka B Hagano paboThl. UYucnoBble TUNBL ApudMeTHYECKHE Ole-
panuu. Onepanyu CpaBHEHHUS.
2 2 Onepartopsl. VcI0BHBIE KOHCTPYKIUH U IUKIIEL Co3nanue GhyHKIHii
34 4 CpencTsa BU3yalu3aliy, IOCTPOEHHE IpapuKoB G YHKITHIA.
5 2 Brraucnenue onpeaenuTeell BTOPOTO M TPEThEro Iopsaxa. Pelrenue
CHCTEM JIMHEHHBIX ypaBHEHUH 1o npasmiry Kpamepa.
6-7 4 | PemmeHue 3ama4 BEKTOPHOH anreOpsI
8 2 | KonTponsnas pabora Ne 1
9 2 | [IpsiMas Ha IIIOCKOCTH
10 2 IInockocTs B IpoCTpaHCTBE
11 2 [IpsiMast ¥ IITOCKOCTH B IPOCTPAHCTBE
12-13 | 4 Kpussie BTOpOro nopsaka
14 2 IToBepXHOCTH BTOPOTO MOpsaKa
15 2 Kontponsnas pabora Ne 2
16 2 Brmonsenne 0a30BBIX Omepanuii TeOpuM MPenesoB ¢ HCIIOIB30BAHUEM
A3bIKa nporpaMmupoBanus Python
17 2 Ilpenen ¢pyHKUMH U HETIPEPHIBHOCTE
18-19 | 4 Pemenne 3ama4 Ha MCIOIB30BaHUE IIPOM3BOIHON B I€OMETPHYECKUX U
(U3MIECKUX MOIEIIIX
20-21 | 4 Paznoxenue GyHKIUE B OKPECTHOCTAX 3aJaHHBIX TOYEK
22-23 | 4 HccnenoBanue noBeneHust U CBOHCTB QYHKIIHIH
24 2 Kontponsras paborta Ne 3
25-26 | 4 MeTonp! pemmeHns CUCTEM JTUHEHHBIX aNre0pandecKuxX YpaBHEHHIA.
27-28 | 4 IlpuBenenue kBagpaTHUIHONH (GOpPMBI K KAaHOHHUYECKOMY BHOY OPTOIO-
HalbHBIMH IIPe0Opa3oBaHusIMHU
29 Konrponsnas pabora Ne 4
30-31 Pemenue 3a1a4 Ha KOMIUIEKCHBIE YHCHA
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2 | [Touck KOpHEH MHOTOUICHOB.

4.4. CamocrosTe/ibHAsA paboTa CTYAEHTOB
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1 10 Brmonrenne 3afanuii A1 caMOCTOATENBHOM paboThl B paMKaXx J1abopaTopHBIX
paboT, MOATOTOBKA K 3aLIUTE JA0OPAaTOPHBIX paboT
2 24 BrimosHeHne 3a1aHuii AN caMOCTOATENbHOM paboThl B paMKax 1abopaToOpHBIX
paboT, IOArOTOBKA K 3alIHTE JaO0OPaTOPHBIX paboT
2 IlonrotoBka x nabopatopuo#t pabote Ne 1
8 20 Brmonsenne 3agaquit LI caMOCTOATEIEHON paboTH B paMKax JIabopaTOpHBIX
paboT, HOATOTOBKA K 3alluTe JIabOpaTOPHEIX paboT
) [loaroroBka k maboparopHoit pabote No 2
4 12 BemostHeHne 3aqaHuii U CaMOCTOSTENBHON paboTh! B paMKax JIaGopaTOPHEBIX
paboT, MOAroTOBKA K 3aIuTe JabopaToOpHBIX paboT
2 IloaroroBka k maboparopHoit pabore Ne 3
S 8 BrimonHenue 3ananuit Uit caMOCTOSTENIBHOM paboThl B paMKax 1abopaTOPHBIX
paboT, MOATrOTOBKA K 3alIUTe J1JabopaTOPHBIX paboT

4.5. llpuMepHast TeMAaTHKA KyPCOBBIX pa0oT (IIPOEKTOB)

He npenycMoTpeHBI

S. INNEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHHUSA J1JISA CAMO-

CTOSITEJILHOM PABOT6BI

YyebHo-MeToAMUeCKOE obeclieueHre ISl CaMOCTOSITENEHON pabOTHI CTYZEHTOB B COCTaBe
YMK  pucrummaael  (OPMOKC, http://orioks.miet.r/ wm Tepmumuan kmacca BI, muck

methodic/BM1):

Oo0wmee

v MeTonu4eckue yKa3aHus CTyI€HTaM 10 N3YYECHHUIO TUCIUIIINHEI
Monayas 1-5
v MeToauyeckue MaTepHalbl I BEITOTHEHHS 1ab0paTOpHEIX paboT

6. IHEPEYEHb YYEBHOM JIUTEPATYPBI
Jlureparypa

1. CoOopHuk 3a1a4 0 BEICIIEH MaTeMaTuke: ydyeGHoe nocobue: [B 2-x 4.]. U. 1 / mox penaxuu-
eii A.C. IlocmemoBa. - Mocksa: IOpai#iT, 2016. - 605 c. - (OcnoBpl Hayk). - URL:
https://urait.ru/bcode/393226 (nara obparmenus: 23.05.2025) - TekcT: 3neKTpOHHBIA.

2. COopHHK 3aa4 0 BEICHICH MaTeMaTHKe: yyeOHoe mocobue: [B 2-x 4.]. U. 2 / mox pemakiu-

S




et A.C. IlocmenoBa. - Mocksa: I[Opaiit, 2019. - 611 c¢. - (OcuoBel Hayk). - URL:
https://urait.ru/bcode/425219 (nata obpamenus: 23.05.2025). - Texcr: a51eKTPOHHEIA.

3. KoMnrroTepHsli IpakTHKyM 110 anredpe U TeOMETPHM A1 paboTHI Ha S3BIKE IIPOrpaMMHpPO-
Banua Python / H. B. Xapxosa, C. C. Kaprames, E. JI. PomasoBa; MununcrepcrBo 06paso-
Banud ¥ Hayku PO, HanwonansHeI nccnenoBarensekuii yausepeureT "MUOT", - Mocksa
: MUDT, 2023. - 88 c. - IMeeTcst 31€eKTpOHHAS BepCHs U3MaHUS.

4. 3natomonsckuit, JI. M.OcHOBBI mporpaMMupoBaHus Ha s3bike Python: yue6mmk / JI. M.
31aTomoNbCKul. - 2-€ u34., ucnp. u gon. - Mocksa: JIMK Ilpecc, 2018. - 396 ¢. - URL:
https://e.lanbook.com/book/131683 (mata obpamenus: 23.05.2025). - ISBN 978-5-97060-
641-4. - TexcT: 3NMEKTPOHHBIM.

7. HEPEYEHD ITIPO®ECCHOHAJIBHBIX FA3 JTAHHBIX, HTHOOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM

1. Jlamp--: OnexTpoHHO-OubOMHOTEUHAs cucTeMa M3patenscrsa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mata obpamenus: 23.05.2025). - Pexxum moctyma: Juist aBTOpPH3UpO-
BaHHBIX ITonb3oBareneit MUOT

2. eLIBRARY.RU : Hayunas anmextpoHHas Oubnmoreka: cait. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (mata o6pamenus: 23.05.2025). - Pexxum mocryma: ajis
3apETUCTPUPOBAHHBIX NI0JIH30BaTENIECH

3. Math-Net.Ru: obmepoccuiickuif MmaTeMaTuyeckuii moprai: caiit. — Mocksa, MaremaTtuye-
ckuit mHCTUTYT UM. B. A. CrexnoBa PAH, 2020. — URL: http://www.mathnet.ru/ (nara o6-
pamenuns: 23.05.2025). — Pexxum gocTyna: I 3aperuCcTpUpPOBaHHBIX MONIB30BaTeNICH.

8. OBPA3OBATEJILHBIE TEXHOJIOT' A

Hcnonn3yercs TpaguuoHHAsS TEXHOJOTHs OOYUEHHS C 3JIEMEHTaMH CMENIaHHOTO 00Y-
YEHUS.

IIpennonaraercs 06s3aTeNnbHOE MPUCYTCTBUE CTYACHTOB Ha OYHBIX YUEOHBIX 3aHATHIX U
CaMOCTOSTEIBHOE BBIIOJNHEHHE 3aJaHUi C IIPOBEPKOH, 0OCyxkaeHHeM, 1opaboTKO#M U moaBee-
HHEM HTOTOB KaK Ha OYHBIX Y4eOHBIX 3aHATHUSAX, TAK C HCIIONB30BAHUEM OHJIANH-pECYPCOB U
CEPBHCOB.

Pa6oTa moBoguTCs 110 ClIEAyIOUIEH cXeMe:

— ayauTopHas pabora (coBMecTHOe 0OCYXXIEeHHe 3aqad U CaMOCTOSTEIBHOE BEHITIOIHE-
HHUE 4YacTH 3aJaHuil B pakax abopaTopHOH paboThl; 3amuTa 1a00paTOPHEIX paboT, KOHTPOJIb-
HEIe paboTEhI).

— CPC (camocTosTeTbHOE BHIIIOJHEHHE YaCTH 3aJaHUi B pakax JlabopaTopHO# paboTEI,
MOATOTOBKA K 3aIuTe 1ab0paTOpHBIX pabOT U KOHTPOJIBHBIM paboTam);

Jls B3auMOAEHCTBHS CTYyIEHTOB C NpEenoJaBaTelieM HCIONB3YIOTCS CEPBUCHI 0OpaTHOM
CBSI3U: CEPBHC 3JIEKTPOHHON MHGpOpMannOoHHO-00pa3zoBarenbHoi cpenpt OPUOKC «JlomamHue
3alaHUA», IEKTPOHHAS [I0YTA, CEPBUCHI BUAEOKOH(DEPEHIICBS3H.

B nponecce o6y4eHus Npu NpoBeNeHHM 3aHITHH U IJI1 CaMOCTOSTENBHOM paboTHI HC-
- MIOJIb3YIOTCS BHYTPEHHHE NIEKTPOHHEBIE pecypchl (http://orioks.miet.ru).

BaxxHO# 9acThI0 y4eOHOTO Ipolecca SBISIETCS BEIIOTHEHHE IPaKTHYECKUX paboT, KOTO-
pBIE MOTYT BBIMOJIHATHCS KaK B MUHUTPYIINIAX, TAK U WHIUBUIAYAIBHO.



http://https://www.elibrary.ru/defaultx.asp

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCITUITJIMHBI

HanmenoBanmne y4e6-
HBIX AyAUTOPHHA U
nMoOMeImeHH i 119 ca-

OcHameHHOCTH y4eOHbIX ayaH-
TOPHH M NOMEMeHUH NJIA camMo-

Ilepeyens mporpaMmMHOro

= CTOATENBbHOH PaboThI obecneueHust
MOCTOAITEJILHOI pa-
60ThbI
KomrmsrotepHsIii Kitace CrienmanusupoBanHas Mebens (Mecto | OmepanoHHas
MpenoJaBarens, Mocao4yHble MecTa cucrema Microsoft Windows ot
IUIS CTY/IEHTOB) 7 BepcHU U

MaTtepHanbHO-TEXHHUECKOe OCHAIlle-
HHE:

Cucremnele 6itoku Intel Core i5, Mo-
auropel TFT 21,5" AOC i2269Vw,
npoekropel LCD Epson EMP-830, Te-
nesuzopsl LCD 47 TOSHIBA

Bellue, Microsoft Office Professi
onal Plus nnu Open Office,
Opayszep (Firefox, Google
Chrome); Acrobat reader DC
Python

INomeweHue ms caMocTos
TeNbHOH paboTel 06yUaro-
IHXCH

MarepHanbHO-TEXHHUECKOe OCHAlIe-
Hue: 17 xoMnBIOTEPOB, 00BETHHEHHBIX
B CETh, ¢ BEIX00M B IHTEpHET 1
obecrieyeHHeM JOCTYIIa B JJIEKTPOH-
HYI0 UH)OPMALIHOHHO-
obpazoBatensHyio cpeny MUST

OnepauyornHas

cucrema Microsoft Windows ot
7 BepcUH U

Brimre, Microsoft Office Professi
onal Plus nnu Open Office,
Opaysep (Firefox, Google
Chrome); Acrobat reader DC,
Python

10. ®OHABI OIIEHOYHBIX CPEJACTB JJIAA IIPOBEPKHA
CO®OPMHUPOBAHHOCTH KOMITETEHIA/TIO JKOMITIETEHITUIA

®OC o noaxomnerennuu OIIK-1. IIpOBM. Crnocoben peann3oBBIBaThE Ha A3BIKE IIPO-
rpaMMHupoBaHusA Python MaremMarndeckue anrOpUTMbI pelleHUs 3a7ad aHATUTUIECKOH reoMer-
pud, NTHHEHHOH anreOpsl, AuddepeHInanbHOr0 UCUUCHieHus (yHKIUM ONHOH MEPEMEHHOH M
HCITONIE30BATh HX IS MCCIIENOBaHUS MaTeMaTHYECKHX MOJeNel peanbHbIX 00BEKTOB U MpOLEC-

COB.

@DoHA OLEHOYHBIX CPENCTB NPEICTAaBICH OTACNHHBIM JOKYMEHTOM H Pa3sMEINEH B COCTa-
Be YMK IuCUMIUIMHBI 30eKTpOHHONU HH(pOpManuoHHo# obpasoarensHoit cpenst OPHOKC//
URL: http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3ZAHUS IJISs1 OBYYAIOIINXCA ITO OCBOEHHIO

11.1. OcoGenHocTH OpraHH3alMHU Nporecca 00yyeHUs

MACTNILIAHBI

JlaGopaTopHEIe 3aHSATHS MPOBOAATCS 049HO B aynuTopusx MUOT B cooTsercTBUH € pac-
nucanueM (4 yaca B Hememo B aBa 1Hs). [locemmenue 1abopaTopHBIX 3aHATHH 06sa3aTenpHo. Jlo-

7



Ilepen xaxnoit naboparopHoit paboToit Moayneil 2-5 ciexyeT 03HaKOMUTBCS C €r0 TEMOM
H aKTyaJIM3UpOBATh TEOPETHYECKHE CBENCHUS M IIPaKTUYECKHE HABBIKU B YaCTH COOTBETCTBYIO-
IIUX pa3fesioB BhICIIEH MaTeMaTWKH. JJoONMyCTHMO 3aBepINaTh BBLITOJHEHWE YACTH 3aJaHui Ui
CaMOCTOATETIBHON paboTel, a Takke 0GOpMIATH OTYET IO JTabopaToOpHOM paboTe B JOMAIIHHX
YCIIOBHSX € IOCenyromell 0bsg3aTenbHON 3alUTON Ha ClleIyroIeM 1a00paToOpHOM 3aHATHH, JIH-
60 BO BpeMs KOHCYJBbTALIHH.

B camocTosaTensHoM paboTe peKOMEHIYeTCs UCIIONB30BaTh yueOHO-METOIUYECKOE MaTe-
puansl, pasMelieHHble Ha caiite MUOT (nepeueHs mpuBenieH B pasderne 5 HACTOSIIErO IOKY-
MeHTa), y4eOHyI0 IuTepaTypy (IepedeHs IpUBENeH B pasfene 6), pecypcs! cetu «HHTepHET»
(mepeuyeHs NpUBENIEH B pasnene 7).

11.2. Cucrema KOHTPOJISI H OLleHUBAHMA

J11 olleHKy yCIeBaEMOCTH CTYIEHTOB IO JUCHMILIMHE UCIIONB3YeTCs OaJliIbHAsS HAKOIIH-
TEJbHAs CHCTEMA.

bannamu oueHMBarOTCS: BBITOJHEHHE U 3aIUTa J1ab0paTOPHBIX PaboT, BHIIOTHEHHE KOH-
TPOJILHEIX paboT. MakcuManbHbIit cyMMapHEIi 6amt — 100.

KonTponbHble paboTH BKIIIOYAIOT 110 HECKOJBKHUX 3aJaHui, O aHAJOTWYHBIX 3aJaHHIM
nabopaTropHEIX paboT COOTBETCTBYIOMETO MOIYJIS.

Baxxnoe 3HaueHue mpujaeTcs COOMIOAECHUIO CPOKOB 3alUT J1abopaTopHEIX paboT, cBoe-
BPEMEHHOMY HAallMCaHWIO KOHTPOJBHBIX paboT. 3afepikka B cAade MPUBOAMT K YMEHBIIECHUIO
gucia 6aioB, HAUMCISIEMBIX 33 BHIIIOJIHEHHE, BIUIOTH A0 ITOJHOH UX ITOTEPH (COOTBETCTBYIOLIHUE
[paBHJIa POMNKCAHBl B «METOMUYeCKX PEeKOMEHJAIMIX CTYACHTaM II0 M3YYEHUIO IUCIIUILIH-
HBI»).

ITo cymme GasoB BBICTABIISETCS MTOrOBas OlleHKa o mpeaMety. CTpykTypa u rpaduk
KOHTpOJIbHEIX Meponpuatuii gfoctynen B8 OPUOKC// URL: http://orioks.miet.ru/.

PA3PABOTYHK:

Houent xad. BM-1, x.nex.H. Q/S { /Onetinnk T.A./
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Pabouas nmporpamMma aucnuminas! «IIpakTUKyM 10 OCHOBaM BBICIIEH MaTeMaTUKHY» IO HaIpaB-
nenuto nmoxaroroBkd 11.03.02 «MudoxoMMyHHUKAMOHHBIE TEXHOJIOTHH W CHCTEMBI CBA3HY», Ha-
npasineHHocTH (Ipodumn) «Cetu U ycTpoiictBa mEGOoKOMMYyHUKanui», «CeTH X CHCTEMBI HH-
(doxommyHuKamuit» pazpaboraHa Ha kadenpe BM-1 m yTBepxkIeHa Ha 3acemaHud Kaden-

pel_ AJual 2025 roma, mpotoxor Ne /0

3aBenyromuii kapenpoit BM-1 @ — ___/A.A. TIpoxodnes/

==

JIUCT COI'VIACOBAHMUS

Paboyas nporpamma cornacosana ¢ xagenpoit TKC / '

3aBemyromuii Kadgeapoi // ' ﬂ’/‘“‘“" /A.A. Baxtun/

Pabouass mporpamma cormacoBaHa ¢ LIeHTpoM HOATOTOBKM K aKKpeAUTAIMH W HE3aBHCHMOI
OL[EHKH KadyecTBa

Haganeauk AHOK % / U.M. Hukynuna /

Pabouas nporpamma cornacoBasa ¢ 6ubmuorexoit MUDT

Hupexrop 6ubIH0oTEKH éf /// / T.I1. ®umunmosa/
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