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1. INEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OB YYEHUA
JlucuuIuinHa y4acTByeT B (JOPMHUPOBAHUU CIIETYIOIIMX KOMIIETCHIUN 00pa30BaTeIbHbIX

nporpamm:
KoMmnerennun,
IToanxomMmneTeHUH, NHauKaTopsl 10CTUKEHUS MO~
(popmupyembie B .
¢dopmupyembie B TUCHHUILIHHE KOMTIIeTEeHIIN it
JTUCIHHUIIINHE

OIIK-1. Cnocoben
MIPUMEHSATH €CTECT-
BEHHOHAYYHbBIC U
0OIIEenHKEHEPHBIC
3HaHHUA, MCTOAbI Ma-
TEMATHYECKOTO aHa-
JIn3a " MOI[GJII/IpOBa-
HUSI, TEOPETHUECKOTO
1 DKCIIEPUMEHTAIb-
HOT'O HUCCIIEAOBaHUSA
B Npo¢heCCHOHATb-
HOU JIeITENbHOCTHU

OIIK-1. OBMPython. Cnoco-
OCH pean30BhIBATh HA SI3BIKE
nporpamMupoBanus Python ma-
TEMAaTUYECKHUE AITOPUTMBI pellie-
HUS 33714 aHAJIUTHYECKOU I'eo-
METpPUH, JTMHEHHOU anreOpsl,
QG pepeHIaIbLHOr0 HCYHCTe-
HUS QYHKIIUU OJHOM repeMeH-
HOW U UCTIONB30BATh MX JJIS UC-
CJICZIOBaHUSI MATEMATHYECKUX
MOJIeNIel peallbHbIX 00BEKTOB H
IPOIIECCOB

3naem 6a3z0BbIC MOHATHS U AJITO-
PUTMBI JIMTHEWHOM anreOphl, aHa-
JUTUYECKON TeoMeTpuu, audde-
PEHIMAIBHOTO UCUUCIICHUS
(YHKIIUU OJTHOM MTEPEeMEHHOH, a
TaK>Ke€ OCHOBHBIE CPEJICTBA UX
pealM3anuy Ha sI3bIKe TPOrpaM-
mupoBanus Python.

Ymeem peanu3oBbIBaTh Ha SA3BIKE
nporpammupoBanus Python anro-
PUTMBI PELICHUS 3a/1a4 JTUHEUHON
anre0pbl, aHATUTHIECKON reoMeT-
pun, auddepeHImaIbHOTO UC-
grcieHus: QyHKIIUU OJJHOU Tiepe-
MEHHOM.

Hmeem onvim vccieqoBaHus Ma-
TEMAaTHYECKUX MOJENIEH peab-
HBIX 00BEKTOB U MPOLIECCOB ITy-
TEM peajn3aluiu MaTeMaTUYECKUX
QIITOPUTMOB Ha S3BIKE MMPOTPaAM-
mupoBanwus Python

2. MECTO JUCIHHUAILIAHBI B CTPYKTYPE OBPA3OBATEJLHOM

ITPOI'PAMMBI

JlucumrinHa BXOIUT B 00s13aTeNbHYIO YyacTh bioka 1 «Jlucuumiuasl (Momymn)» oOpa3o-
BaTEJIbHON MPOTPAMMBI.

Jlnig u3ydeHus: AUCUUIUIMHBI HEOOXOIUMBI 3HAHUS 0053aTEIbHOI0 MUHUMYMa COZepKa-
HUS B 00BbEME ITPOrpaMMBbl CPETHETO 00pa3oBaHUs MO MpeaMeTy «Anredpa U Hadajga MaTeMaTH-
YECKOr0 aHajau3a» W TEKYIIHX MaTepHalloB KypcoB «MaremaTHyecKuid aHanu3» U «JIuHenHas
anredpa ¥ aHATUTHIECKast TEOMETPHSIY.



3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEPX KAHUE JUCIUIIJINHbI
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1.
3HAKOMCTBO C SI3BIKOM
IPOrPaMMHUPOBAHHUS
porp P - 12 - 4 3ammura 1a00paTOPHBIX pabOT
Python u HekoTopsIMU
€ro MaTeMaTUu4eCKUMU
CpeAcTBaMu
2. Pemenne 3amaq ¢ 3amuTa 7a60paTOPHBIX paboT
WCIIOJIb30BAaHUEM TIpe- | - 12 - 8
JIEJIOB ¥ IPOM3BOAHBIX .
3ammTa npakTuyeckoil padbotsr Ne 1
3. Pemienue 3anau mMe- 3amuTa 1ab0opaTopHBIX paboT
TOAAMHU aHAJIUTUYE- - 12 - 8
CKOW F€OMETpPUH 3ammTa npakTu4eckoil pabotsr Ne 2
4. Peutenue 3a1a4 Me- 3ammra 1a60paTOPHEIX PabOT
TOJAMHU IUHEHHOMN an- | - 12 - 4
reOpsI KonTponbhas pabota

4.1. JIeKINOHHBIE 3AHATHSA

He npenycMmoTrpensl




4.2. TlpakTuuyeckue 3aHATHS
He npenycMmoTrpensl

4.3. JlaGopatopHble padoThI
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1 1 2 YcranoBka U Hadano paboTel. YncioBele TUIBL. ApudMeTHUecKue ore-
pauuu. Onepanuy cpaBHEHUS
2 2 OmnepaTopsl. Y clOBHBIE KOHCTPYKIIMHU U MUKIBL. Co3gaHue GyHKIHUHA
3 2 [TocTpoenue rpadgukoB GyHKIIHI
4 2 Bexkropa. Onepariuy 1 BU3yanu3arus
5} 2 Pemrenue 3a1au Ha KOMILIEKCHBIE YUCIIA
6 2 3ammra padot 1-ro Moxyns
2 7 2 Brimonnenue 6a30BbIX onepanuii TCOpUr Ipeaeion
8 2 Buszyanuzanus u BeraucieHue npenaena GyHKInA
9 2 Pemenue 3amay Ha KCMOJIB30BAHHUE MPOU3BOJHOM B F€OMETPHUUECKHX U
(HUBUIECKUX MOJIETISX
10 2 UccnenoBanue moBeAeHUS U CBOMCTB (DYHKITHI
11 2 3amuTa padoT 2-ro MOy
12 2 3amura npakTHIeckoi padoTsr Ne 1
3 13 2 [IpsiMast Ha TIIIOCKOCTH
14 2 II1n0cKOCTh B IPOCTPAHCTBE
15 2 YpaBHEHHUs IPAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE
16 2 KpuBsie BToporo nopsjaka
17 2 3amuTa pabot 3-ro MOayIs
18 2 3ammTa mpakTH4IecKo padoTsl Ne 2
4 19 2 Brruucnenne omnpenenuteneid 2-ro u 3-ro mopsnaka. I[lowck obpaTHO#
Marpuilsl. [IpaBuno Kpamepa.
20 2 MeToabl pereHus CUCTeM JTMHEHHBIX aareOpandyecKux ypaBHEHHH.
21 2 [IpuBenenue kBaapaTUYHOH (HOPMBI K KaHOHMYECKOMY BHJY OPTOroO-
HAJIbHBIMU TIPEe00Pa30BaHUSIMHU
22 2 Paznoxenne GyHKINN B OKPECTHOCTAX 3alaHHBIX TOUYEK
22 3ammra pabot 4-ro MOy
23 2 KontponbHas padota




4.4, CamocrosiTesibHasi padoTa CTyJI€HTOB
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1-4 18 BrimonHenue 3amanuii Ju1si CaMOCTOSITEIFHOM pabOThI B paMKax Ja00paTOPHBIX
pabort
2 3 Beimonnenue [Ipaktrueckoit padotsr Ne 1
3 3 Brimonnenue [Ipaktuueckoii pabotsr Ne 2

4.5. IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT (MPOEeKTOB)

He npenycmotpensl

S. IHHEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA IJI51 CAMO-
CTOSATEJILHOMN PABOThHI

YueOHo-MeToAM4IecKOe 00ecreueHue sl CaMOCTOSATEILHON pabOThI CTYICHTOB B COCTaBE
YMK  gucuumummbael  (OPUOKC, http://orioks.miet.ru/ wu Tepmunan kmacca BII, nuck
methodic/BM1):
Oo61ee
v MeToaudeckue yKa3aHus CTyICHTaM 10 U3YYCHHIO TUCIIUTLIIHBI

Monyas 1-4

v MeToaudeckue MaTepralIbl JIJIs BBITOJTHCHUS J1a00paTOPHBIX padoT
JlonoJHUTEJIBbHO B MOAYJISIX 2 M 3

v MeToudecKkre MaTepHalibl IO BBIMTOJTHCHUIO MMPAKTHICCKUX padoT

6. MNEPEYEHb YYEFHOM JIUTEPATYPBI
Jlureparypa

1. COopHuK 3a7a4 1O BBICIICH MaTeMaTHKe: yaeOHoe mocobue: [B 2-x u.]. U. 1 / mox penakiu-
et A.C. IlocnenoBa. - Mocksa: FOpaiit, 2016. - 605 c. - (OcnoBbl Hayk). - URL:
https://urait.ru/bcode/393226 (mara obpamienus: 05.03.2024) - TekcT : 37€KTPOHHBIIH.

2. COopHuK 3a/1a4 10 BBICIIICH MaTeMaTuke: yudeoHoe nocodue: [B 2-x 4.]. U. 2 / mox penakum-
eit A.C. IlocnenoBa. - Mocksa: FOpaiit, 2019. - 611 c. - (OcHoBbl Hayk). - URL:
https://urait.ru/bcode/425219 (mara obpamienus: 05.03.2024). - TekcT : 37€KTPOHHBIIA.

3. Jlabopatopubiii pakTuKyM 10 Kypcy "OcHoBbl si3bika Python" / A. WM. Kamuranos, U. U.
Kanuranosa, A. 1. Kononosa, E. 1. MunakoB; MuHuctepcTBO 00pa3oBaHus U Hayku PO,
Hanmonaneneiit uccnenoBarenbckuil yausepeurer "MUIT". - Mocksa: MUIT, 2022. - 120
c. - Imeercs anekTpoHHast Bepcust u3ganus. - 0.11., 100 k3. - TekcT: HEMOCPEICTBEHHBIH :
3JIEKTPOHHBIN.

4. 3naromonwsckuii, [I. M.OcHOBBI mporpamMmmupoBaHus Ha s3bike Python: yueOGnuk / JI. M.
3/1aTonoNbCKUi. - 2-¢ u3Ad., ucnp. u gom. - Mocksa: JIMK TIlpecc, 2018. - 396 c. - URL:
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http://orioks.miet.ru/

https://e.lanbook.com/book/131683 (mata obpamenus: 20.05.2026). - ISBN 978-5-97060-
641-4. - TeKcT: 3IeKTPOHHBIMH.

7. IEPEYEHDb ITPO®ECCHOHAJIBHbBIX BA3 TAHHBIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Jlawb : DnexTpoHHO-OMOMMOTEeYHast cuctema M3marensctBa Jlaws. - CII6., 2011-. - URL:
https://e.lanbook.com (mara o6paruenus: 20.05.2026). - Peskum goctyma: Ijist aBTOPHU3UPO-
BaHHBIX NoJib30Barened MUODT

2. e¢LIBRARY.RU : Hayunas snextponnas OubnuoTeka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (mata oopamenus: 20.05.2026). - Peskum gocryma: mis
3apEruCTPUPOBAHHBIX TOJIh30BATENCH

3. Math-Net.Ru: obmepoccuiickuii MaTeMaTHYECKUN MOpTai: cait. — MockBa, Maremarnye-
ckuit uactutyT UM. B. A. CrekioBa PAH, 2020. — URL: http://www.mathnet.ru/ (mara o6-
pamienusi: 20.05.2026). — Pexxum poctymna: uist 3aperuCTpUPOBaHHBIX MOTB30BATEICH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Hcnonp3yercss TpaAULIMOHHAS TEXHOJOTUSI OOy4YEHHS C 3JIEMEHTaMH CMeIIaHHOro o0y-
YEHHUSL.

[Ipenmnonaraercsa o0s3aTeIbHOE MPUCYTCTBUE CTYJACHTOB Ha OYHBIX YUEOHBIX 3aHATHUSIX U
CaMOCTOSITENIbHOE BBITMOJIHEHUE 33/IaHUI ¢ MPOBEPKOH, 00CYKJICHHEM, JT0paOOTKOM U MmojBee-
HUEM UTOrOB KaK Ha OYHBIX YYEOHBIX 3aHATHUSAX, TaK C UCIOJIH30BAHHUEM OHJIAHH-PECYpCOB U
CEPBHCOB.

Pabota moBoauTCS O ClIEeayOIIEH CXeMe:

— ayauTopHas paboTa (COBMECTHOE OOCYXIEHHUE 33aJad M CaMOCTOSITEIbHOE BBIOJHE-
HUE YacTH 3aJjaHUi B pakax J1abopaTopHO paboThI; 3amuTa J1adOpaTOpHBIX padoT, 3alIUTa
NpaKTHYECKHX padoT).

— CPC (camocTosiTenbHOE BHITIOJIHEHHE YacTH 3a/IaHUI B pakax J1abopaTOpHON paboTHI,
BBITIOJTHEHUE MTPAKTHUECKUX paboT);

Jliis B3auMOJIEHCTBUSL CTYJIEHTOB C MPEIMOAaBaTelieM UCIOIB3YIOTCS CEPBUCHI OOpaTHOM
CBSI3H: CEPBUC DJIEKTPOHHON MH(pOpMAIIMOHHO-00pa3zoBatenbHOl cpeasl OPMOKC «/lomarminue
3aJJaHUS», JIIEKTPOHHASI 104Ta, CEPBUCHI BUIEOKOH(EPEHIICBSI3H.

B mporecce o0ydueHus npu MPOBEACHUM 3aHATHN M 1T CAMOCTOSITEILHOM pabOThI HC-
MOJIB3YIOTCS BHYTPEHHHUE 3eKTpoHHbIE pecypcesl (http://orioks.miet.ru).

Baxnoii yacTpio y4eOHOTO Ipoliecca SBISETCS BBHIOJHEHUE IPAKTHUECKUX padoT, KOTO-

PBIC MOT'YT BBIIIOJHATHECA KaK B MUHUTPYIINIAX, TAK 1 UHAWNBUAYAJIBHO.


http://www.mi-ras.ru/
http://www.mi-ras.ru/
http://www.mathnet.ru/
http://orioks.miet.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

HanmenoBanue y4e0-

. OcHaleHHOCTh Y4eOHBIX ayau-
HBIX ayIUTOPHI U

. TOPUI ¥ MOMEIIECHU AJI51 CaMO- Ilepeyenb MporpaMMHOro
MoMelleHu# ISl ca- .
. CTOATEIbLHOI padoThI of0ecrieyeHus

MOCTOSITEJILHOU pa-

00ThbI

KommbroTepHsIi Ki1acc Crnenmanu3upoBanHas Mebenb (Mecto | OmeparnoHHas
MperoaaBaTes, MoCca0uYHbIC MeCTa cuctema Microsoft Windows ot
IUIsL CTYJICHTOB) 7 Bepcuu 1
MarepuanbHO-TEXHHUECKOE OCHAIIE- Beimte, Microsoft Office Professi
HHE: onal Plus unu Open Office,
Cucremusie 6oku Intel Core i5, Mo- opaysep (Firefox, Google
mauropel TFT 21,5" AOC i2269Vw, Chrome); Acrobat reader DC
npoektopbl LCD Epson EMP-830, te- | Python
nesm3opel LCD 47 TOSHIBA

[Tomerienue 11 caMocTost] MaTepralTbHO-TEXHUIECKOE OCHAIIIE- OmneparnonHas

TENbHOU paboThI 00yUaro- | Hue: 17 KOMIBIOTEPOB, 00beIUHEHHBIX | cucTema Microsoft Windows ot

HIUXCSI B CETh, C BEIXOJIOM B MIHTEpHET U 7 Bepcuu u
obecriedeHneM JOCTyNa B JIEKTPOH- Beire, Microsoft Office Professi
HYI0 HH(POPMAIHOHHO- onal Plus wau Open Office,
obpazoBareapHy0 cpeny MUDT opaysep (Firefox, Google

Chrome); Acrobat reader DC,
Python

10. ®OHJAbI OHEHOYHBIX CPEACTB JJIsA IPOBEPKU
C®OPMHUPOBAHHOCTH KOMIETEHIMIA/IIOJKOMITIETEHIIUIA

®OC no noakomnerennun OIK-1. OBMPython. CriocobeH peann30BbIBaTh Ha SI3bIKE
nporpaMmmupoBanus Python mMaremarndeckue aaropuTMbl PelICHUs 3a]ad aHAIUTHYECKOMN reo-
METpHUH, TUHEHHOU anredpsl, AuddepeHInanbHOro HCHUCcIeHus PYHKIIUN OHON TIEpEMEHHOM U
UCTIOJIb30BaTh UX JJISl UCCIICAOBAHUS MAaTEeMaTHUYECKUX MOJENeH peabHBIX 0O0BbEKTOB U MPOLIeC-
COB.

@DOoH/ OLIEHOYHBIX CPECTB MPECTABIEH OTJENbHBIM JOKYMEHTOM M Pa3MELIeH B cOCTa-
Be YMK nucnumMHbl 37eKTpOHHOW HHGOpPMAIMOHHONW oOpa3oBaTtenbHOM cpenbl OPMOKC//
URL: http://orioks.miet.ru/.

11. METOIWYECKHUE YKA3AHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACIATITAHBI

11.1. OcoGeHHOCTH OPraHU3aALMHU MpoLecca 00yUeHust

JlaGopaTopHble 3aHATHS TPOBOJATCS 0uHO B aynutopusix MUDT B cooTBeTcTBUU € pac-
nucaHueMm (depenoBanue 2-X U 4-x yacoB B Heneno). [locenienne 1abopaTopHbIX 3aHATHI 00sI-
3arenbHO. JlomonHuTenbHON (OpMON KOHTAKTHOM paboOTHl SBISIOTCS KOHCYJIbTAUU (MOTYT
IIPOBOJUTCS Kak B OYHOM, TaK U B JUCTaHIMOHHOM (hopMmate). Ilocemenne KoHCyabTaluil He-


http://orioks.miet.ru/

00513aTeNBHO, 3a HCKIIOYEHHEeM TeX CIy4aeB, KOrja MpernojaBaTeslb NEPCOHAIBHO MPHIIalaeT
CTyIeHTa Ha KOHCYJIBTALHIO.

[Mepen kaxaoi mabopaTopHoil paboToit Moxynelt 2-4 crnemyeT 03HaKOMHTECS € €r0 TEMOR
H aKTyaJIH3HpOBaTh TEOPETHYECKHE CBEACHHUS U NPAKTHYECKHE HABBLIKU B YaCTH COOTBETCTBYIO-
IIHUX pasiesioB BeICIIEH MaTeMaTHKH. JJONYCTHMO 3aBepluaTh BBIIOJHEHUE YacTH 3aJaHUi JJIL
CaMOCTOSITENIbHOM paboTel, a Takke oQOpMIATH OTYeT Mo JlabopaTopHO# paboTe B HOMAIIHKUX
YCIIOBHSX C MOCIeAyomei 00g3aTeTbHOM 3aMUTON Ha ClIeyIomeM 1abopaTOpHOM 3aHATHH, JIH-
60 BO BpeMsI KOHCYJIbTallHH.

[IpakTryeckue paGoTHI MOXXHO BBHINONHATH KaK WHAMBHIYAIBHO, TaK ¥ B IpyINax IO

IIBa-TPH YeJIoBeKa (TI0 COTIacOBaHUIO C IIPENOaBaTENIEM).

B camocrostensHON paboTe peKOMEHIyeTCsl HCII0IB30BaTh yUeOHO-METOAHYECKOE MaTe-
puainel, pasMemeHHbsle Ha caiite MUOT (nepeyenb npuBelieH B pasziene 5 HACTOSINErO HOKY-
MeHTa), y4eOHyI0 JuTepatrypy (IepedyeHb NpUBeAeH B pasgene 6), pecypcsl cetu «MHTepHET»
(nepeueHs NpuUBENEH B paszaene 7).

11.2. CucreMa KOHTPOJIS U OLlEHHBAHHS

JI/is OLlEHKH YCIeBaeMOCTH CTYACHTOB IT0 AUCIUIUIHHE HUCIIONB3YyeTcs Oa/uIbHAS HAKOIH-
TeNbHAas CUCTEMA. - : : i 4 :

BamnaMu oleHUBarOTCS: BBINOJHEHHE M 3almuTa jJabopaTOpHBIX paboT, BBHIIONHEHHE H
3alMUTa IPaKTUYEeCKUX paboT, KOHTPONMbHBIE paboThl. MakcHManbHBIH cymMmapHBIH 6amt — 100.

KonTtponessle paboThl BKIIFOYAIOT 110 HECKONBKUX 3aJaHU, O aHaJOTHYHBIX 3aJaHHUsIM
1abopaTOpPHEIX pabOT COOTBETCTBYIOLIETO MOIYJIA.

BaxHoe 3Hayenue mpuaercst cOOMIONEHUIO CPOKOB 3aIMUT JabOpaTOPHBIX M IIpaKTHYe-
CKHX paboT, HalmuCaHWs KOHTPOJBHBIX paboT. 3azepkka B ciadye NPUBONUT K YMEHBLICHHIO
yuciia 6aJyIoB, HAYHCIISIEMBIX 3@ BRITOJIHEHHE, BIUIOTH IO ITOJIHOM UX IOTepH (COOTBETCTBYIOINUE
[paBuiIa mpornucanbl B « MeTOMHYecKuX peKOMEHIAIUIX CTYAEHTaM II0 M3YYEHHIO JUCHUILIH-
HEBI»).

[To cymMe Ga/uIoB BBICTABJIIETCS MTOrOBas OlleHKa 0 mpexMery. CTpykTypa U rpadux
KOHTpOJBHEIX Meponpustuil goctynes B OPUOKC// URL: http://orioks.miet.ru/.

PA3PABOTYMK:

Honent xkad. BM-1, x.nen.H. ﬂz/)y ( /Oneitauk T.A./



http://orioks.miet.ru/.

Pa6ouas mporpamMma TUCHMIUIAHE! «OCHOBBI BBICIIEH MaTeMaTHKH Ha s3eike Python» mo Ha-
npasienuto nmoarotosku 09.03.04 «IIporpaMMHAas HHXXEHEPHs», HAIPABICHHOCTH (IPOGHIBL) -
«IIporpaMMHast WHXXEHEPHs UCKYCCTBEHHOTO MHTEIUIEKTay, paspaboraHa Ha kadenpe BM-1 u
yTBEpX/JeHa Ha 3aceqanun kadeaper L6, 05 202 ﬁ roza, mpotoxox Ne 1. i

3aenyromuit kadenpoit BM-1 /”\ . S /A.A. TIpoxodpes/
T

JILCT COI'VTIACOBAHMA

Pabouas nporpamma cornacoana ¢ Macturyrom CITMHTex

Hupexrop UHCcTHTYTA %ﬁ/ ?/ /J1.T. Tarapusna/

Pa6oyas ImporpamMma corjacoBatHa ¢ HCHTpOM IIOATOTOBKH K AKKpPECAWUTAIITHH H HE3aBHCHUMOM
OHECHKH Ka4CCTBa
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Pa6ouas nporpamma cornacoBana ¢ dubnuorexoit MUIT
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