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1.ITepeyeHs KOMIETEHITMN C YKa3aHUEM STaroB UX (POPMUPOBAHUS B TIPOIIECCE OCBOCHUS
00pa30BaTeIbHON MPOTPAMMBI

Koa u HauMeHOBaHNEe KOMIIETEHIIUH

Jrtansbl popMUpPOBaAHUA

[IK-1. Ciocoben ocBauBaTh ¥ UCHOIb30BATH

TCOPCTUUCCKHUC 3HAHUA U MTPAKTUICCKUC YMCHUA U
HaBBbIKU B HpeﬂMeTHOﬁ obnactu IIpU pCUHICHUHA

npodeccHOHaIbHBIX 3a7ad.

1. PabGoTa Ha y4eOHBIX 3aHSATHUSX.
2. CamocTosiTenbHas padora.

2. Onucanue nokasareyie 1 KpUTEPUEB OLICHUBAHMS KOMIETEHIIMI Ha pa3IMYHbIX 3Tanax
uX GopMUpOBaHUS, ONIMCAHKE IIKAJI OIICHUBAHUS

OuenuBa
YpoBenb
eMble Iran . Kpurepuu xana
KOMIIeTe cpopmupo- ¢opmupoBaHus Omncanne nokazareaei OLICHMBAHMS | OLEHMBAHMS
— BaHHOCTH
[IK-1 [loporossiii | 1. Pabora Ha 3HaeT TeOpEeTUYECKUE Koncnekr, [xana
y4eOHBIX 3aHATHIAX OCHOBBI B IIPEIMETHOMN na0opaTopHbIe | OLCHUBAHUS
2. CamocTosiTenbHas | 0OJACTH MPH PELICHUH paboThI KOHCIIEKTa
pabota npodecCHOHATBHBIX [kamna
3a1a4 OLIEHUBAHUS
YMeeT ucroap30BaTh nmaboparopH
3HaHUs B IPEAMETHON BIX paboT
00J1aCTH NPy peILICHUN
poeCCHOHAIBHBIX
3ajay.
[IponBunyt | 1. PaGora Ha 3HaeT TEOpETUIECKHE Koncnexr, [kana
BIN y4eOHBIX 3aHATHIX OCHOBBI B IIPEIMETHOMN nabopaTopHbIe | OLECHUBAHUS
2. CamocrosiTenpHasl | 00JaCTH MPHU PEIICHUU paboThHI KOHCITEKTa
pabota npodecCHOHATBEHBIX kama
3aga4 OLICHUBAHUS
YMeer UCIoIb30BaTh nabopaTtopH
3HaHUS B IPEAMETHON BIX paboT
001acTH Npy peIIeHUN
npodeccrHoHaTbHBIX
3ajadu.
Brnaneer ocHOBHBIMU
METOaMH KPUTHIECKOTO
aHaJu3a MpH pPelIeHUH
poeCCUOHATBHBIX
3a1a4
IIIka/1a ONeHNBAHUS KOHCIIEKTA.
Kpurepuu onenuBanus bayet
TekcT KOHCIEKTa JIOTHYECKU BBICTPOEH U TOUYHO U3JI0KEH, SICEH BECh X0 |




paccyXacHHs

JlaHbl OTBETHI Ha BCE MOCTABJICHHBIEC BOIPOCHI, U3JI0KEHBI HAYYHBIM SI3BIKOM, C 1
MIPUMEHEHUEM TEPMHUHOJIOTHI
OTBeT Ha KaXXJIblil BOIIPOC 3aKaHUYMBATHCSA BBHIBOJIOM, COKPAIIEHUS CJIOB B TEKCTE 1
OTCYTCTBYIOT (WJIM MCTIOJIb30BaHbI OOIIECITPHHSITHIC)
Odopmnenune coorBeTcTBYeT 00pasiy. IIpencraBienbl HEOOXOAUMBIE TaOIHIIBI U 1
CXEMBI

MaxkcuMaabHOE KOJIMYECTBO 0aJIIOB 4

IIxaja oneHuBaHUA Ja0OPATOPHBIX padoT.
Kpurepuit onenuBanus bannsl

[IpakTiyeckoe 3aJaHuE BBIMOJIHEHO IMOJHOCTHIO, oOdopmileHO 1o o00pasily,
COOTBETCTBYET  MPEABABISIEMbIM  TpeOOBaHMSIM (K  KOKIOMY  3aJIlaHHUIO 5
MPEIBABISIOTCS CBOM TpeOOBaHUs, MPOMUCAHHBIE Tepe]] KaXIbIM 3aJaHHEeM B
IEKTPOHHOM Kypce). CaaHo B YKa3aHHBIE CPOKH.
[TpakTHdeckoe 3aJaHuE BBIMOJIHEHO IMOJHOCTBIO, OQopmileHO MO o00pasily,
COOTBETCTBYET  MPEABABISIEMBIM  TpeOOBaHMsIM (K KOKIOMY  3aJaHHUIO 4
NPEIBABISIOTCS CBOM TpPeOOBaHWS, MPOMUCAHHBIE Tepe] KaXIbIM 3aJaHHEeM B
AJIEKTPOHHOM Kypce).
[IpakTuueckoe 3ajaHHe BBINOJHEHO IOJHOCTBIO, HO €CTh HETOYHOCTU B
obopmIieHHUH MaTepuajga WIM COBCEM HE COOTBETCTBYET TPEOOBAHMSIM, 3
IPEIbSIBISIEMBIM K 0(OPMIICHHIO
[IpakTrueckoe 3ajaHue BBIMOJHEHO HE TOJHOCTBIO WU €CTh HETOYHOCTH B
BBITIOJTHEHUH, €CTh HETOYHOCTH B OQOPMIICHMHM MaTepuaia WIA COBCEM He 2
COOTBETCTBYET TPEOOBAHUSM, TPEABSIBISIEMBIM K O(OPMIICHHUIO
CTyaeHT NpUCTYNWI K BBITIOJHEHUIO TPAKTUYECKOTO 3a/1aHMsl, OJJHAKO HU OJ[HA U3
3aJa4 He BBINOJHEHA, a 0(OpMIICHHE COBCEM HE COOTBETCTBYET TpPeOOBaHUSM, 1
PEIBSBISIEMBIM K 0(OPMIICHHUIO
[IpakTHyecKkoe 3a/1aHUE HE BBIIIOJIHEHO 0

MaxkcuMaabHOE KOJTMUYECTBO 0aJIOB 5

3. KoHTpobHbIE 3a/1aHUs UM UHBIE MaTepualibl, HEOOXOAUMBIE AJIsl OLIEHKU 3HAHHWH, yMEHUI, HAaBBIKOB U
(un¥) ombITa JESATETBHOCTH, XapaKTePH3YIOUIMX JTambl (OPMUPOBAHUS KOMIIETEHIMA B Ipolecce

OCBOCHMS 00pa30BaTEIIbHON MPOrpaMMBI

Tekymmit KOHTPOJIb

IIK-1 — «Cnocoben oceausams u UCHOIb306AMDb meopemu4ecKkue 3HAHUA U npakmu4deckKue YMeHUsl U

HABLIKU 8 NPeOMemHOU 0bacmu npu peuleHul npopecCcUOHAIbHbIX 3A0aY»

3namo: meopemuueckue 0CHOBbL 8 NPEOMEMHOU 0OIACMU NPU peueHuy NPOPecCUOHANbHBIX 3A0aY
3ananus, HeoOXoauMble s oueHuBaHus chopmupoBaHHocTH [IK-1 Ha moporoBoM M NpoABHHYTOM

YPOBHSIX

HpI/IMepHLIC TCMBI AJI1 KOHCIICKTOB.




OcCHOBHBIE TIOHATHS MOJIEIUPOBAaHUS (0OBEKT, MOJIENb, MOJCIIUPOBAHHE).
OO0mas cxema NOCTPOSHUS MOJIEIIH.

AJleKBaTHOCTb MoJiesiel, (popManu3anus 1 MOIEIUPOBAHUE.
WNupopmaninoHHbIE MOJIEIH.

MaremaTtnueckue mozenu. @opmanbHas Ki1accuuKaIus.

Nk W=

[TpumepHsIif BapuaHT 1a00paTOPHOI pabOTHI.

«ONHUIEMUOJIOTHYECKOE MOJEIINPOBAHUE)
[ens pabotsl. U3yuenne SIR Monenu pacnpocTpaHeHus SMUIeMUi.
3aganue 1. Hanumure nmporpaMmy, oToOpa)xaromlyro AMHAMHUKY SMHUAEMHUYECKOrO Mpoliecca Ha OCHOBE
SIR moznenu. Pe3ynbrat npeacraBbTe B BUiE Tpaduka.
3ananue 2. Coxpanute nporpamMmmy noj umeseMm SIR.py
3amanwue 3. Beutoxute ¢aiin oruera SIR.py B 30C.

Ymemo: ucnonvzosame 3nanus 6 npedmemuou obracmu npu peweHuy nPoPecCUoHaIbHBIX 3a0ay
3ananus, HeoOXoauMble s oueHuBaHus chopmupoBaHHocTH [IK-1 Ha moporoBoM M NpoOABHHYTOM
YPOBHSIX

HpI/IMCpHLIC TEMBI IJ1s1 KOHCIICKTOB.

Oco0eHHOCTH TOCTPOCHUS MAaTEMATHUECKUX MOJIEIICH.
JInHAaMUYEeCKUE CUCTEMBI

MopaenupoBaHUE CIIOKHBIX CUCTEM

NmuTtaninoHHOE MOJIETMPOBAHME.

Mojienu CI0KHBIX CUCTEM U UX (DYHKIIUU.

Nk W=

[TpumepHbIif BapuaHT 1a00paTOPHOI pabOTHI.

«Mopens naieHus Tena BOJIM3U MOBEPXHOCTH 3EMIIU C YYETOM COMPOTUBIICHUS BO3AYXa)»

Lens pabotsl. CpeacTBaMu 3JeKTpoHHBIX Tadymil Excel peanm3oBath Mojaenb MajeHUs Tena ¢ y4ETOM
COTPOTHUBIICHUS BO3yXa U CPABHUTH MOJEIb C IaHHBIMH, TPOBEAEHHOTO HAMU HATYPHOTO AKCIIEPHUMEHTA.
3aganue 1. Paccuntarh CKOpOCTh M KOOPJMWHATHI MAJAONIETO TEJIa MO ONMCAHHOW B JICKIMH MOJIEIU
MaJeHUs Tela ¢ y4€TOM CONMPOTHUBICHUS BO3yXa.

3anmanue 2. [IpuMeHUTH MOICITh K 00BEKTaM MPOBEAEHHOTO HAMU HATYPHOTO SKCIIEPUMEHTA: Pa3InIHBIM
rapam, MBUTBHBIM TY3bIPsIM U (HOpMOUKe i 3ameKanus. V3 mpoBeAeHHON cepur SKCIIEPUMEHTOB st
Ka)K70ro 00beKTa BbIOpaTh OJMH JTYYIIHA.

3amanue 3. Jlng Kaxaoro oOBEKTa CPaBHUTH SKCIEPUMEHTAIBHBIC JAaHHBIE C MOJENbI0, PACCUUTAB

2
Z (y e Y im,) — CyMMY KBaJpaTOB OTKJIOHEHHUN JKCIIEPUMEHTAIBHBIX JAHHBIX OT JAHHBIX, PACCUATAHHBIX

i
110 MOZIEJH U (MCIIOJNIB3YsI MOI00p MapaMeTpa HiIi MOUCK PEIICHHs ) T0A00paTh mapaMeTpbl MOACTH TaKHM
00pa3oM, 4TOOBI CymMMa OblJIa MUHUMAITbHOH.

3ananue 4. Boimonnennsie 3aganus Excel coxpanuts B (daiine noa nmeneM «Mojenb NajieHus ¢ y4eToM
COIIPOTUBJICHHA BO3AYXa» U IMPUKPEIIUTH K 3aIaHUTO.

Brnaoemw: ocroenvimu memooamu Kpumu4ecKkoco anaiusa npu peuteHuu npO¢€CC‘MOHClJZbelx 3a0ay



3amanus, HeoOXoaumble JUIs omeHuBaHUs chopmupoBaHHocTH I[IK-1 Ha moporoBoM M HpPOABHHYTOM
YPOBHSX

[IpuMepHBIe TEMBI AJ11 KOHCTIEKTOB.

Mopenb Thma «4epHbIN SITKY.

MopenupoBaHue CTOXaCTUYECKHUX ITPOLIECCOB

MojenrpoBaHie CHCTEM MacCOBOTO OOCITYKHUBaHUS

OO1me cBeZieHUs: 0 MOJICIMPOBAHUH CTOXaCTUYECKHUX MPOLIECCOB.

bl

[IpumepHBIif BapuaHT 1a00paTOpPHOI pabOTHI.

«MopaenupoBanue pocta nomyisaiuu (Jnaamrka OepXronbeTa)y
Llenb paboTsl. M3yueHne nepexoa oT HOPsIIKa K XaoCy Ha MPUMEpe MOJIENIN POCTA MOITYJISAIUH.
3ananue 1. Hanumure nporpamMmy, 0TOOpaXkarou[yo JUHAMUKY U3MEHEHUS! YUCJIEHHOCTH MOIMYJIALNUN BO
BPEMEHHU B 3aBUCHUMOCTH OT mapamerpa r. Pe3ynbTar mpeacraBbTe B BHUie rpaduka. McxomHblil koa
nporpaMMmel coxpanute B (aiine Ferhulst.py
3aganve 2. HanummumTte nporpaMMmy MocTpoeHHs OH(YpKalMOHHON JMarpaMMbl, OTpakarollei
3aBHCHMOCTh IMHAMUKHU OT rapamerpa r. FicxoaHblit Ko mporpaMMbl coxpanute B Qaitne Bifurcation.py
3anganue 3. OTueT 0 BHINOJIHEHUH 3a1aHus — ¢aitnsl Ferhulst.py u Bifurcation.py - Beutoxkute B 90C.

HpOMC)KYTO‘{Haﬂ aTTeCcTanus

[IK-1 — «CnocobeH ocBaMBaTh W HWCIOJB30BAaTh TEOPETHUUECKHE 3HAHHS M TMPAKTUYCCKUE YMEHHUS U
HAaBBIKH B TIPEIMETHOM 00JIACTH TIPH peIeHUH TPO(PECCHOHATTBHBIX 3a1a9»

3nams.: meopemuueckue 0CHO8bl 8 NPEOMEMHOU 0OAACU NPU PeuleHUU NPODECCUOHATLHBIX 3a0aY
Ymemu: ucnonvzosams 3nanus 6 npedmemunou ooracmu npu peuteruu npoghecCuoOHaIbHbIX 3a0ay
Braoemyv: ochogHbiMU MemoOdamu KpUmuyecko2o aHaiu3a npu peuieHuy npogheccUoOHaiIbHuIX 3a0ay
3amanusi, HEOOXOIUMBIE IS OTleHuBaHus copmupoBanHoCcTH [1K-1

Ilepedyens BOpOCOB I 3a4eTa

OcHOBHbBIE IOHATHS MOJIETUPOBAHUS (0OBEKT, MO/IEIb, MOJEIIPOBAHHUE).
O01as cxema NOCTPOSHUS MOJIEIH.
AJeKBaTHOCTb MoJieNiel, popMan3alus U MOJIEIUPOBAHHE.
Bunel MmopenupoBaHus.
Knaccudukanust moaeneii.
["'eonHpopMamoHHBIE MOJIEITH.
Tabnuunble HTHPOPMAIIMOHHBIE MOJIEIH.
CTpyKTypHBIE MOJIENH.
['eomeTpuueckue u rpaguueckre KOMIbIOTEPHBIE MOJIEIH.
. OnTUMU3alMOHHBIE MOJIENH.
. Uudopmanimonubie Moemnu.
. MaremaTtnueckue mozenu. @opmanbHas KiaccupuKarus.
. Matematuueckue monenu. CoaeprkaTesibHas KiacCU(pUKaLUs.
. Ob1me cBeZieHns: 0 MaTEMaTHUECKOM MOJICITUPOBAHUH.
. Oco0eHHOCTH OCTPOCHUS MaTEMATHUECKUX MOJIEIIEH.
. Ob1iee MOHATHE O CHCTEME.
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17. Mojenu CIOKHBIX CUCTEM U MX (YHKLUH.

18. Monenp Tuna «4€pHBIN SIIHAK.

19. MeTtoap! NOCTPOEHUS MOJIENEN THUIIA «YEPHBIN LUK,

20. 3agayu uccieTOBaHUS CIIOKHEIX CUCTEM.

21. O6mmue cBeneHUst 00 UMUTALMOHHOM MOJICIIMPOBAHUH.

22. IIpuMeHeHre IMUTAIMOHHOTO MOJECIIMPOBAHUS K HCCIIETOBAHUIO PA3JINYHBIX CHCTEM.
23. IlpenmMy1iecTBa UCIOIB30BaHUS UMUTALIMOHHOTO MOJAEINPOBAHUS.

24. IIpuHIUIIBI TOCTPOEHUS MOJIEIUPYIOMINX UMHTAIIMOHHBIX AJITOPUTMOB.
25. Mogenu Ha OCHOBE KJIETOYHBIX aBTOMATOB.

26. O6mme cBeACHUS 0 MOJCTUPOBAHUN CTOXACTHUYECKUX MPOIIECCOB.

27. TeopeTnyeckue OCHOBBI METO/1a CTOXAaCTUUECKOTO MOJEIUPOBAHMSL.

28. MonenupoBaHre paBHOMEPHO PACIPEAEICHHBIX CIIyYallHbIX YUCET.

29. MogaenupoBaHue Cily4aiiHON JUCKPETHOW BETUYHHBI.

30. MonenupoBaHue HENPEPBIBHBIX CITyYalHbBIX BEJIMYUH.

31. MoaenupoBaHue Cily4aiiHbIX BEJIMYMH 3aJaHHOTO 3aKOHA PacIpeAeIeHUs.
32. [Ipumep MOIETUPOBAHUS CTYYATHOTO U3MEHEHUSI COCTOSIHUSI CUCTEMBI.
33. O6mue cBeJeHHsI O CUCTEME MacCOBOTO OOCITYKUBaHHUSL.

34. Buapl cHCTEM MacCOBOTO OOCTY>KHBAHHUS.

35. IloToku coObITHI.

36. MeToiMka MOJIETUPOBAHUS CUCTEM MAaCCOBOTO OOCTYKMBaHUSI.

4. MeTtoanyeckue MaTepHallbl, ONPENEISIIOIME MPOLEeAyphl OLIEHUBAHUS 3HAHWM, YMEHHI, HaBBIKOB U
(UM) OIBITA AEATENBHOCTH, XapaKTEPU3YIOIIHUX dTabl JOPMHUPOBAHUST KOMITETEHIIUH

Obmee konuyecTBo OansoB no aucuuruinHe — 100 6aos.

MakcumanabHOE KOJMYECTBO OallioB, KOTOpOE MOXHO HaOpaTh B TEYEHHE CeMecTpa 3a
BBINOJIHEHHE J1a00PaTOPHBIX pabOT U CaMOCTOATENbHYIO paboTy (HamucaHue KOHCIEKTOB) — 70 GaisoB.

PopMOI TPOMEKYTOUHON aTTECTALUU SBIISECTCA 3a4€T.

3a4y€t mpoxoauT B popMe yCTHOTO coOeceJOBaHUS 110 BOIIPOCAM.

K 3au€ry cTymeHT mnpejacTaBiseT OTYETHOCTh IO BHIMOJHEHHBIM JIAOOPAaTOPHBIM paboTam,
3aJaHUsSM CaMOCTOSITENIbHON paboThl W MpaKTHUECKOW moAarotoBku. Ha 3auére cTyleHTy mpesyiaraercs
OTBETUTHh HA TEOPETHUYECKHI BOMPOC (M3 CITUCKA BOMPOCOB K 3a4€Ty) M MPOJEMOHCTPHUPOBATH YMEHHE
pelUTh NPaKTUUECKyIo 3ajauy. [[ng pemieHus NpakTUYECKOM 3aJaud CTYJCHTY HpPedOoCTaBISIOTCS
cpencTBa MH()OPMAITMOHHBIX TEXHOJOTHI: KOMIBIOTED B KOMITBIOTEPHOM KJlacce C YCTaHOBJICHHBIM
HEOOXOJIMMBIM CHCTEMHBIM M MPUKIAJHBIM IPOTrpaMMHBIM oOecriedeHbeM. MakcuMaabHOEe KOJIWYECTBO
OaIsIOB, KOTOPOE MOXKET HAOpaTh CTyAeHT Ha 3a4uéte 30.

Ikana oeHNBAHUA 3a4YeTa

banasl  [Kpurepum oueHuBaHus

0-15 CraBUTCA B TOM Cllyyae, €ClIM CTYAECHT OOHapyXHBaeT IpoOeibl B 3HAHUAX OCHOBHOTO

OanoB [POTPaMMHOTO MaTepHaia, JJOMYCKaeT MPUHIUIHAIbHBIE OIIMOKH B BBIIOJHEHUU
[IPEyCMOTPEHHBIX IPOrpaMMOi 3aJaHUH.

16-20 CraBUTCS, €CJIM CTY/AEHT OOHAapY’>KMBAET 3HaHHWE OCHOBHOTO IPOrpaMMHOr0 MaTepuaia B

0amioB 00BeMe, HEOOXOIUMOM JJIsl JaJIbHEHIIero o0yueHus: U mpodhecCuOHaTBLHOM e TeNbHOCTH;
CIpaBJISIETCS. C BBHINIOJIHEHHEM 3aJaHuM, TPEIyCMOTPEHHBIX MPOrPAMMOM; 3HAKOM C
OCHOBHOM JTUTEPaTypoil, PEKOMEHIOBAHHOW MPOTrpaMMOM; JOMYCKAeT MOrPEHIHOCTH
HEMPUHIIMIIHAIBLHOTO XapaKTepa B OTBETE HA 3a4€Te C OILICHKOM.




21-25 CraBUTCA, €clU CTYyJEHT, OOHAapy>KMBaeT MOJHOE 3HAaHME MPOTrPaMMHOIO MaTepHana,
0aioB YCHEIIHO BBIMOJHSAET MPEAYCMOTPEHHBIE B MporpaMMme 3aJaHus; YCBOMJ OCHOBHYIO
TUTEPaTypy, PEKOMEHJOBAHHYIO B IpPOrpaMMe; IOKa3ajl CUCTEMAaTHYECKHUH XapakTep
3HAHUW 1O JAUCLUUIUIMHE W CIOCOOEH K HX CaMOCTOATEIbHOMY IOMOJHEHHIO U
0OHOBJICHHUIO B XO/I¢ IalbHEHIel 00pa3oBaTeIbHOM JeSTEIbHOCTH.

26-30 CTaBUTCS, €CIM CTYJICHT OOHApY>KHMBAaeT BCECTOPOHHEE, CHCTEMATHYECKOE M TIIyOOKOE
Oaa 3HaHWE MPOrPAaMMHOTO MaTepuaja I0 JUCHUIUIMHE; OOCTOATENbHO aHAIM3UPYET|
CTPYKTYpHYIO B3aMMOCBS3b PAacCMaTpPUBAeMbIX TEM M pa3/iejOB JIUCHUIUIMHBI; YCBOWJI
OCHOBHYIO U 3HAKOM C JOIOJHUTEIBHON JTUTEPATYPOU, pPEKOMEHI0BAHHOM MPOrpamMMOH, a
Tak)K€ YCBOWJI B3aUMOCBSI3b OCHOBHBIX MOHATUN JIWUCUUIUIMHBI B MX 3HAUYEHUU IS
npuoOperaemMoll mpodeccur; MTPOSBHII  TBOPYECKHE CHOCOOHOCTH B TOHHUMAaHUM,
M3JI0’KEHUU M MCIIOJIb30BAHUH Y4eOHOTO MaTepHaa.

Hrorosas mxaja OUCHUBAHUSA PE3YJIbTATOB OCBOCHUS TUCIHHUIVIMHBI.

Hrorosas OLICHKA IO JUCHUIIIIMHE BBICTABJIACTCA 110 HpHBeﬂeHHOﬁ HMKC IIKaJIC. HpI/I BBICTaBJICHHUH
HTOTOBOM OOCHKHU IIPCIOoAaBaTCIICM YUYHUTBIBACTCA pa60Ta 06yqa}omeroc51 B TCUYCHHC OCBOCHUA
JUCHUIIIIMHBI, a TAKXKXC OIICHKA I10 HpOMe)KYTOqHOﬁ aTrrecranuu.

KoauuecTBo 6a110B | OueHKa 1Mo TpagHIIMOHHON LIKaJIe

81-100 OTanyHO
61-80 Xopomio
41-60 Y 10BIIETBOPUTEIIHHO

0-40 HeynosneTBoputesibHO
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