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MyHununaibHOE OF0KETHOE 00IIe00pa30BaTEIbHOS YUPEKICHUE
«YepHonosnbcKas cpeaHss mKkoa» beroropckoro paitona Pecniyonuku Kpeim
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Ha 3aceganuu [1IMO 3aMeCTUTENb TUPEKTOPA Jupekrop
YUUTEIEN HAayK €CTECTBEHHO- no YBP
MaTeMaTHYEeCKOT0 LIUKJIa

®ypcos K. I1. I'mazoBa H. B.
ITona C. H. «10» amrycra 2026 IIpuka3z Ne 212
ITpotokon Ne 1 oT «10» aBrycra 2026

oT «10» aBrycra 2026

KanennapHo-TeMmaTnyeckoe IIaHUPOBAHUE
Kypca BHEYPOUYHOM AESATEIILHOCTH
«3a mpeaesiaMy MIKOJBLHOTO YUEOHUKA MaTEMaTUKH

st 9 xiacca
Ha 2026-2027 yueOHbBIN T01

Cpok peanuzauuu nporpammsl — 1 rox

(kK OCHOBHOU1 00pa30BaTEILHON MPOrpaMMe OCHOBHOT'O 00IIeTo 0O0pa3oBaHUs YTBEPKAEHHON
MPUKA30M 110 11KoJie oT 18.08.2023 Ne 156)

Pa3zpaboTuyuk — yunTesrh MaTeMaTHKA
Ckpssobuna Omnbra AmnekceeBHaA

c. UepHonosbe
2026



PabGouas mporpamma Kypca BHEYpOUHOM NEATEIHHOCTH «3a CTpaHUIIAMU IIKOJIBHOTO yueOHUKA
MaTeMaTUKu» pa3paboTaHa B COOTBETCTBUU CO CIETYIONIUMU HOPMATUBHBIMU MPaBOBBIMU

AKTaM1l 1 HWHBIMH JOKYMCHTAMMU:

denepanbHbIil TOCYAApCTBEHHBIM 00pa30BaTEIbHBIN CTaHAApPT OCHOBHOTO OOIIETO
obOpaszoBanusi, yTBepKIeHHBIH [Ipukazom MuHnuctepcTBa 00pa3oBaHHUS W HayKH
Poccuiickoit ®@enepanun ot 31.05.2021 Ne 287 «O06 yTBepkaeHuUU QenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00mero o0pa3oBaHUs» (C
U3MEHEHUsIMH, npuka3 MuHucrepcTtBa npocsewienus Poccuiickoir ®Penepanuu  oT
18.07.2022 Ne 568);

@enepanbHas  oOpa3oBaTeNbHas IporpaMma OCHOBHOTO  oOmiero  o0Opa3oBaHus,
yTBepKAEHHAS Tpuka3zoM Munnpocsemenus ot 18.05.2023 Ne 370.

Yueono-memoouueckuit komnaexc:

OI'D: 3000 3amay ¢ oTBeTaMH 1o MaTematuke. Bee 3amaun vactu 1/

N.B. Swmenxo, JI.O. PocnoBa u np.; nmon pen. AJL. CemenoBa, U.B. Amenko-M.,
M3patenbeTBo « DK3aMeny , uzgatenbctso MIITHMO, 2020-2021.

CemenoB A.B. I'ocynapcTBeHHas HTOrOBasi aTTECTAllUs BBITYCKHUKOB 9 KJIaCCOB B HOBOM
dbopwme. Maremartuka 2014.Y4aebHoe nocobue./A.B.CemenoB,A.C.TpemanuHs,
N.B.Amenxo, I1.1M.3axapos; nox pen. M.B. SAmenko; MockoBckuii LleHTp HEMPEpBHIBHOTO
MaTemaTHueckoro oopazosanus. M.: Maremnekt [lentp,2014.

Marematuka.  bazoBeiii  ypoBenr ~ [MMA 2014.ITocobue  nmns  «4ailHUKOBY.
Monynb1:Anre6pa /Tlox penakmueit @.D.JIvicenko .-Poctos-nHa-Jlony: Jlernon,2014
Marematuka.  bazoBeiii  ypoBenb  I'MA 2014.ITocobue  mis  «4aliHUKOBY.
Monyne2:I'eomerpus /Tlox penakuueit @.D.JIsicenko. -PocTos-nHa-Jlony: Jlernon,2014
Marematuka. baszosbiii ypoBenb I['MMA 2014.Ilocobue st «uyaltHUKOB» Moaynb3:
Peanbnass matemaruka /Ilox penmakumeit @.®.JIvicenko. -PocroB-na-Jlony: Jlermow,
2014

Maremaruka 9 kmacc. Temarnueckue TecThl mis moarotoBku k ['MA-2012. Anrebpa,
TeOMETpHsl, TEOPHsI BEPOATHOCTEH U CTaTHCTUKA: yuyeOHo- MeTtoandeckoe nocodue/ ITox
pen. ©.®. Jlsicenko, C.1O. KynaOyxosa. — PocroB — Ha [lony: Jleruon — M., 2017. -
314c.

OI'D-2025. Matematuka. 36 Bap. Smenko 2025 -240c.

0OI'>-2025. Matematuka. 50 Bap. Amenko 2025 -304c.

dnexmponnsvie 0d0pazoeamenvhvle pecypcol:

http://www.prosv.ru - caiit usgatensctba «IIpocBemienue» (pyoprka «MaremaTHKa)

http:/www.drofa.ru - caiitT usnarenscta poda (pyOpuka «MaremaTrka)

http://www.center.fio.ru/som - meroauyeckre PEKOMEHMANNH YUUTETIO-IPEIMETHUKY
(mpeacTaBieHbl BCE IIKOJBHBIE MPEAMEThI). Marepuaibl Jii CaMOCTOSITEIbHOM

pa3paboTKu MPOPMIHHBIX TPOO M aKTUBH3AIIMH TIpoIiecca O0yUYEeHHsI B CTapIlei IITKOJIE.


http://www.ege.edu.ru/
http://www.center.fio.ru/som

e http://www.edu.ru - IlenTpanbHbIii 00pa30BaTEIbHBIN MOPTAJ, CONEPKHUT HOPMATHBHBIC
JIOKYMEHThl MHHHCTEpPCTBA, CTaHIAPThI, HHYOPMAIMIO O MPOBEACHHE JKCIICPUMEHTA,

cepBep HH(POPMAIIMOHHOHN MOANEPKKH EqMHOTO rocy1apcTBEHHOTO SK3aMeHa.
e http://www.internet-scool.ru - caiit MIHTepHET — mIKOJIBI U3AaTeNbCcTBa [IpocBenicHue.
VY4eOHbIN T1aH pa3paboTaH Ha OCHOBE (elepaibHOro 0a3MCHOro y4yeOHOro IjiaHa Jjis

oOmieoOpa3oBarenbHbIX — yupexxaeHunii PO u  mpexacraBmser  001acTb  3HAHUIMA
«Matemaruka». Ha caiite mpencrtaBneHsl MHTepHET-ypoku MO anredpe M Hadajgam
aHaJIM3a U FeOMETPHH, BKIIFOYAIOT OArOTOBKY crauun EI'D.

e http://www.legion.ru — caiT usgareabcTBa «JIlernom»

e http://www.intellectcentre.ru — caiT usznmatenbctBa «MHTemneKT-LleHTp», TIOE MOXHO

HaTH y4eOHO-TPEHUPOBOYHBIE MaTEpUalbl, JEMOHCTPAIlMOHHBIE BEpCHM, OaHK
TPCHUPOBOYHBIX SHI[aHI/Iﬁ C OTBCTaMHM, MCTOAUYCCKHUC PCKOMCHIAIIUU U 06pa3u1>1
peLeHui

e http://www.fipi.ru - moptan WHGOPMAIMOHHON MOMJIEPKKA MOHHUTOPHHTA KadyecTBa

o0pa3oBaHus, 3/1eCh MOXKHO HaiiTi DenepanbHblii 0aHK TECTOBBIX 3aJaHUN
e  http://www.mathgia.ru/ - OTKpbITBIN OaHK 3aaHUH 110 MATEMaTHKE

e https://math-oge.sdamgia.ru/ - oOpa3oBaTeNbHBIA MOpPTAN JUIS TOATOTOBKU K
9K3aMeHaM, T'JIe MOYKHO HalTH yueOHO-TPEHUPOBOUHBIE MaTepHAIIbl, JEMOHCTPALIMOHHbIE
BepCI/II/I, 6aHK TpeHPIpOBOLIHBIX 3aZ[aHI/II71 C OTB€TaMH, MCTOANYCCKUC peKOMeHI[aHI/II/I u
o0pasipl pemenuil. [IpeactaBneHbl BCe MPEIMETHI.

Pabowast mporpamMma mO Kypcy BHEYpOUHOW JESTEIBHOCTH COCTaBlieHA Ha OCHOBE
IUIAHUPYEMBIX pE3yJbTaTOB OCHOBHOTO OOIIETr0 OOpa30BaHMS; COAECPKUT BCE HEOOXOIUMbIE
paszmensl W COOTBETCTBYET COBPEMEHHBIM TpPEOOBAaHUSIM, NPEIbSBISEMBIM K IpOrpaMMaM
BHEYPOUHOH JIESTEITBHOCTH.

[lporpamMmma Kypca BHEYpPOYHOW JEATEIBHOCTH HampaBieHa Ha (QOPMUPOBAHUE Yy
IIKOJILHUKOB MBICITUTEIBHON JEATENBHOCTH, KYJIbTYpPhl YMCTBEHHOTO TPY/a; Pa3BUTHE KAaueCTB
MBIIIJIICHHUA, HGOGXOIII/IMBIX YCJIOBCKY IJI IMMOJTHOUICHHOT'O q)yHKI_[I/IOHI/IpOBaHI/ISI B COBPCMCHHOM
o0riecTBe.

3aHsaTuA IpoOBOAATCA B KaOMHETEe MAaTEMATHKH C MCIOIb30BaHUEM MyHBTHMeHHﬁHOFO
00opyoBaHuUs (MIPOEKTOP, KOMITBIOTED), BUJCOMATEPHAIIOB, KOMITBIOTEPHBIX MTPOTPAMM.

3anaum kypca:
*  DPa3BUTh HHTEPEC  MOJOKUTEIHHYI0 MOTHBAIMIO N3yYCHNSI MATEMATHKH; - TOMOYb
OBJIAJICTh PAZIOM TEXHUYECKUX M MHTEIJICKTYyaJIbHBIX YMEHUI HA YPOBHE CBOOOIHOTO MX
UCTIONIb30BAHUS; - PACIIMPHUTH U YIIIyOUTh PEACTaBICHUS 00YYaIOMINXCsl O TIPHEMaxX U METO/1axX
peuIeHus: MaTeMaTHYECKUX 3a71ay;
*  JaTh yYEHHUKY BO3MOXKHOCTh MPOAHAIN3UPOBATH CBOU CIIOCOOHOCTH;
b OKa3aTh YYCHUKY MHAUBUAYAJIbHYIO U CUCTCMATHYCCKYIO ITOMOIIb ITPU ITOBTOPCHUHU pa-
HEC M3YUCHHLIX MATCPUAJIOB 110 MATCMATHUKE, a TAKXKE NP PCIICHUHU 3a4a4 ABYMsI OCHOBHBIMU
crioco0amu: apuPpMETHIECKUM U alNTreOpandecKuM.
. HOJTOTOBHUTH OOYYAIOIIMXCS K CAMOCTOSITEIFHOMY PEIICHUIO MaTeMaTHYECKHX 3a/ay;
o 3aerHI/ITI> OCHOBHBIC TCOPCTUUCCKHUC MOHATUA W OIMPCACIICHUA IO OCHOBHBIM H3YyYaCMbIM
paszzaenawm;


http://www.edu.ru/
http://www.internet-scool.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/
http://www.mathgia.ru/
https://math-oge.sdamgia.ru/
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e OrtpaboTaTh OCHOBHbIE TUIBI 33had u3ydaembix TunoB KHMM OI'D «Anrebpa» u
«['eomeTpus» M UX aNTOPUTM PEIIECHUS;

e  ®opMupoBaTh y 00y4aromMXCs 1IEJIOCTHOE MPEACTABICHUE O TEME, €€ 3HAUECHUS B pasjeie
MaTEMaTHKH, MEXIPEIMETHBIE CBA3H C APYTUMHU TEMaMU;

e Croco6cTBOBaTh MHTEIJICKTYAJIbHOMY pPa3BUTHIO Yydaluxcs, (OPMHUPOBAHMIO KauecTB
MBILIICHUS], XapaKTePHbIX A MaTeMaTUYeCKOM NESATEIbHOCTH U HEOOXOAMMBIX YUYEHUKY JUIs
yenemHo# caaun OI'D, nis o61ieid conuansHOM OpUEeHTAIUY;

e  AKIEHTHpPOBAaTh BHUMAaHHE YYAILMXCS HA €AMHBIX TPEOOBaHUAX K IpaBHUiIaM O(OPMIIEHUS
Pa3IUYHBIX BUJOB 3aJaHHUN, BKIIFOYAEMBIX B UTOIOBYIO aTTECTALMIO 334 KyPC OCHOBHOM ILKOJIBI.
e CrocoOcTBOBaTh CO3JAaHMIO YCJIOBUII OCMBICICHHOCTH YYEHHS, BKJIIOUYEHUS B HEro
oOydarorierocss Ha ypoBHE HE TOJIbKO HWHTEIUICKTYadbHOW, HO JIMYHOCTHOW W COLMAIBHOU
AKTUBHOCTH C IPUMEHEHHUEM TEeX WJIM MHBIX METOJ0B OOyUeHHS.

® [IOMOYb YYCHHMKY BBIOpaTh Mpo(uib B JasbHEHIIEM 00yYeHNH B CPETHEH LIKOIIE;

e (opmMupoBaHHE y 00yUarOIIUXCs yCTOHUMBOrO HHTEpPECA K IIPEIMETY;

® BbLISIBJICHHE U Pa3BUTHE UX MAaTEMaTHUYECKHUX CIIOCOOHOCTEH;
e qoxaroroBka k OI'D, EI'D u k 00y4yeHuto B By3e.

esan kypca
. 0000IMTh W CHCTEMAaTU3UPOBATH 3HAHMS OOYYAIONIMXCS MO OCHOBHBIM pasjeiiaM Ma-
TEMAaTUKHU; - TMO3HAKOMUTH OOYYAIOIIMXCS C HEKOTOPHIMH METOAAMHM U MpPHEMaMM PEIICHUs
MaTEeMaTHYeCKUX 3a7ad, BBIXOASIIMX 32 pAMKH MIKOJBHOTO Y4YeOHHKA MAaTeMaTUKH -
chopMUpPOBATh YMEHHUS MPHUMEHSTH TMONYyUYEHHBIC 3HAHUS TPU PEUICHUH «HETUIIHYHBIX),
HECTaH/IaPTHBIX 3a/1a4;

. COBEpILIEHCTBOBAaHUE 001Iey4eOHBIX HABBIKOB U YMEHUH, TPHUOOPETEHHBIX 00YYaIOIIUMHCS
panee;

. IeJICHANIPABJIEHHOE [TOBTOPEHNE PaHee U3yYEHHOTO MaTepHaa;

. pa3BuTHE (hOpMaNTbHO-ONEPATHBHBIX aNreOpanuecKuX YMEHHH 0 YPOBHS, MO3BOJISIOMINX

YBEPEHHO HCITOJI30BAaTh MX MPH PEHICHUU 3a/1a4 MATEMaTHKU U CMEXHBIX MpeaMeToB ((pu3uka,
XUMUS, THPOPMATUKH | JIp.);

*  YCBOGHHEC amapara YpPaBHEHHH KaK OCHOBHOTO CpEACTBa MATEMAaTHYECKOTO MOJCIHPO-
BaHUsI MPUKJIAHBIX 3371a4;

*  ocymecTBIeHHE (PYHKIIMOHAIBHOMN MOATOTOBKU IITKOJIbHUKOB;

*  yBIEYh YICHHKOB MaTEMaTUKOI, TOMOYb TIOYYBCTBOBATh €€ KPacoTy;

*  OOHaApyXWTh U Pa3BUBAThH B ceOC MaTEMaTHIECKHE CIIOCOOHOCTH;

*  TpoOYAWTH UHTEPEC K MAaTEMATHKE y T€X, KTO JIO CHX TIOp €T0 HE UCIIBITHIBA,

*  nmoOuBaThCs OT AeTel 0oJiee OCO3HAHHOTO U3yUEHHS TEOPETHIECKOTO MaTepHara,

*  pa3BUBATh YMECHHS 00yUYaIOMIUXCS TPUMEHSTH TECOPHUIO HA NPaKTUKE;

*  pa3BUBaTh MaTEMATUYECKYIO KYJIBTYPY;

*  VYUTH TPOSBIATH CMEKAJKy IMPH PEIICHHH HECTAHIAPTHBIX W OJUMIIMAJHBIX 3ajad, He
JOITYCKAIOMIUX MPUMEHEHHSI a0JI0HA U TPEOYIOINUX HECTAHAPTHBIX BBIKIAIOK;

b p33BI/IBaTB JJOTN4YC€CKOC MBIINIJICHUC,

. TOTOBHUTH OOYYAOMIMXCS K MPOPIIFHOMY OOyUEHHIO B CTApIIUX KJIACCaX M YCHEIIHOW
crnauu OI'O;

o osladeHue CUCTEMOM MaTeMAaTHYECKUX 3HAHWW W yMEHUH, HEOOXOMMMBIX I MpPUMeE-

HEHUS B TMPAKTHYCCKOW JEATEIBHOCTH, H3YyYCHUS CMEXKHBIX IUCIMILIAH, TPOJIODKCHUS
4



oOpa3zoBaHus;
. UHmeneKmyanpHoe pazgumue, GOpMUPOBAHUE KAYECTB JINYHOCTH, HEOOXOIUMBIX Ue-
JIOBEKY JUTSI TTOJTHOLIEHHOW JKM3HU B COBPEMEHHOM OOIINECTBE: SICHOCTh M TOYHOCTH MBICIH,
KPUTUYHOCTh MBIIUICHHUS, WHTYUIUS, JIOTHYECKOE MBIIUICHHE, 3JIEMEHTHl aJrOPUTMHUYECKON
KYJIbTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHNN, CIIOCOOHOCTD K IPEOIOJICHHUIO TPYIHOCTEH;
. gopmuposanue npedcmasnenuit 00 UaCIX ¥ METOJJAX MATEMATHKU KaK YHUBEPCATHLHOTO
sSI3bIKA HAYKU M TEXHUKHU, CPEICTBA MOJICITUPOBAHHUS SBJICHUN U MTPOIECCOB;
. éocnumanue KyJIbTypbl THYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K YacTH 00IIedernno-
Be4YeCKOU KyJbTYypbl, IOHUMAHUC 3HAYUMOCTU MATCMATHUKU [JIA HAYYHO-TCXHHUYCCKOI'O
nporpecca;

OCHOBHBIMH (1)0pMaMI/I IMPOBCACHUA 3JICKTHUBHOI'O KypcCa ABJIAIOTCA HM3JI0KCHHUC Y3JIOBBIX
BOMIPOCOB Kypca B BHIE 00OOMIAIOIINX JIEKIWH, CEMHHAPOB, AMCKYCCHA, MPAKTHKYMOB IIO
penieHuto 3aaa4, pedepaToB 00yJaArOIIHXCS.

1. Conep:xaHue Kypca BHEYPOYHOM AeSITeIbHOCTH.

(1 wac B Hegemnto, 34 vaca)

o «lIpakTHKO-OpHeHTHPOBaHHBIE 3a1aHus» OTpadoTtka 3agad Ne 1-5 KM OI'D.
TabnmuuHoe U rpaduueckoe MpeacTaBICHUE JaHHBIX, IUIAH U CXeMa, U3BJICUCHUE HYKHOH
uHpopmanuu. M3MeHUMBOCTH TNpH HM3MEpeHHAX. Pemarommue mpaBuia. 3aKOHOMEPHOCTH B
W3MCHYMBBIX BEIIMYMHAX. BblMucIeHWs © TpeoOpazoBanue BenwdwH. VccimenoBanue
IPOCTEHIINX MaTEMAaTHYECKUX MOIETIEH.

o «Bbruncienus u npeodpazoBanusi». Orpadotka 3agauy Ne 6 KUM OI'D.

Heiicmeus ¢ hamypansHbimu yuciamu

CrnoxxeHre M BBIYNTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHHSA, CBSI3b MEXKIY HHMH,
HAaXO0XJICHHE CYMMBI U Pa3HOCTH, N3MEHEHNE CYMMBI M Pa3HOCTH NPH U3MEHEHNH KOMITOHEHTOB
CIIO’KCHHUS ¥ BEIYUTAHMS.

YMHOXKEHHE U JAeJeHHE, KOMIIOHEHTbl YMHOXEHHS U JeNIeHHs, CBA3b MEXAYy HHUMH,
YMHOXKCHHE W CIIOKEHHE B CTOJOWK, NIEICHHE YTOJIKOM, NPOBEpKa pe3yibTaTa C IOMOILIBIO
NPUKUIKA 1 00paTHOTO JeCTBUSI.

Yucnoewvie eviparicenus

UYucnoBoe BBIpaXKEHUE U €r0 3HAUCHHE, TIOPSIIOK BHIIOTHEHUS CHCTBHIA.

/Jlpoou. ObvikHOBeHHbBIE OpOOU

Hons, dvacth, ApoOHOEe dYucio, aApoOb. JIpoOHOE dYHCIO Kak pe3yibTaT [IeJICHUSI.
[IpaBunbHBIC M HEMPABWIBHBIC IPOOH, CMEIIaHHas APOOh (CMEIIAaHHOE YHCIIO).

3anuch HaTypaJbHOrO YUCIA B BUAE ApoOHU ¢ 3aaHHBIM 3HaMEHaTeseM, Ipeodpa3oBaHue
CMEIIaHHOM Ipo0u B HEMPABUIBHYIO IpOOL M HA0OOPOT.

[IpuBenenue apoOeii k 0demMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.



CnoxkxeHMe ¥ BBIUMTAHHE OOBIKHOBEHHBIX JpoOei. VYMHOXeHHWe U  JeJCHUE
OOBIKHOBEHHBIX APOOEi.

ApudmeTrueckue ASUCTBUS CO CMEIIAHHBIMU JIPOOSMH.

Apudmerndeckue ASUCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobvl payuonanusayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OeliCEU.

Jlecamuunvie Opoou

[Ipeobpa3oBanue [ecATUYHBIX JpoOeii B OOBIKHOBEeHHBIE. CpaBHEHHE [ECATUYHBIX
npobeit. CroxxeHHEe W BBIYUTAHHE ACCATUYHBIX NpoOeil. OKpyrieHHue AEeCATUYHBIX IPOOCi.
YMHOXKEHHE W JIeTIeHHE ACCATUYHBIX Ipobei. [Ipeobpaszosanue 00bIKHOBeHHBIX Opobel 8
Odecsimuunble Opoou. Koneunvle u beckoneunvie decssmuunvle Opoou.

Yucna. Payuonanvnoie uucna

MHOX€eCTBO palUOHAIBbHBIX uucesn. CpaBHEHHE pallMOHAIBHBIX 4Yucen. [lelcTBusa ¢
palMoOHaIbHBIMU YHCIaMU. [Ipedcmasienue payuoHaibHo20 YUCia 0ecsimuidHou Opoobio.

JIpoono-payuonanshole gvlpasrceHus

[Ipeo6pazoBanue IPOOHO-TMHEHHBIX BBIPAKECHUN: CIIOXKEHUE, YMHOXEHHE, JeTICHHE.
Aneebpauueckasn Opobw. Coxpawenue anceopauyeckux opobeii. IIpusedenue ancedpauieckux
Oopobeii k obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudeckumu OpoOAMuU. CIOJdCEHUe,
sbluUmManue, YMHod CeHue, 0elleHue, 8036e0eHUe 8 CIeneHb.

o «/leiicTrBuTeNbHBIE Yncaa». OTpadoTtka 3amay Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o00pakenune uncen Ha YUCIOBON (KOOPAMHATHOMN) mpsiMoii. CpaBHeHHE uncen. MoayIib
Yuciaa, TeOMETpUYeCKas HHTEpIpeTanus MOAyJs uucia. JIeHCTBUA C TOJOKHUTEIbHBIMU H
OTpHULATENIbHBIMH YUCIIaMU. MHOXECTBO LENbIX YUCEIL.

Koopounama mouku

OcCHOBHBIE TIOHATHUS, KOOPOUHAMHDBIL VY, pACCMOsHUe medncoy moukamu. Koopounamol
MOYKU.

Hppayuonanvuvie uucna

[TonsiTue uppanroHanbHOro yncia. Pacno3HaBanue uppaoHaNbHbBIX YUCET.

MHuooicecmeo deticmeumenbHbix Yucel.

o «IIpeoOpa3oBanue ajqre6panyecKux Bbipaxenuin». Orpadborka 3agau Ne § KUM OI'D
Hppayuonanvuvie uucna
[TonsiTre nppanmoHaIBHOIrO 4yncia. Pacro3HaBaHue uppanroHaIbHbIX yucen. [Ipumepsl
JI0Ka3aTeNnbCTB B anrelpe. /[lelicmsus ¢ uppayuoHanbHuIMU YUCIaMu: YMHONMCEHuUe, OelleHue,
8038e0eHuUe 8 CIneneHb.
MHnoowcecmso OeticmeumenbHbIX YUCe.

e «YpaBHeHHUsI M HepaBeHcTBa». OtpadoTka 3amayd Ne 9 KIIM OI'D.
Pagencmea
UucnoBoe paBeHCTBO. CBOKCTBA YNCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.
Ypaenenus
IlonsTe ypaBHEHMsI M KOpHS YypaBHEHUs. [Ipedcmaenenue 0 pagHOCUTLHOCMU
ypasuenuil. Obnacms onpeoeneHus ypasHerus (001acms 00NYCMUMbBIX 3HAYEHU NePeMeHHO).
Juneitnoe ypasnenue u e2o KOpHu



Pemienne nuHeHBIX ypaBHeHUW. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHeU TUHeuH020 ypasHenus. Peulenue 1unelinbix YpasHeHuli ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagparuele ypaBHeHus. HemnonHsle kBaapaTHble  ypaBHEHUsA. JMCKpUMHHAHT
KBaJpaTHOTO YypaBHeHHs. Dopmyia KOpHEW KBaapaTHOrO YypaBHEHUs. Teopema Buema.
Teopema, obpammuas meopeme Buema. Peuienue KBaJIpaTHBIX YpaBHEHH: HCIOIb30BaHHE
dbopMynBl IS HaXOXACHUS KOPHEH, epaguueckuii mMemoO peulenus, paziodceHue Ha
MHOdCUmMeNnU, noodop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo xopmei
K8AOPAMHO20 YPAGHEHUS 6 3A8UCUMOCTIU OM €20 OUCKpUMuHanma. bukeadpammuvie ypasnenus.
Ypasuenus, ceooumvle k nunelinbIM U K8AOPAMHBIM.

/Jlpoono-payuonanvhsie ypagHeHus

Pemenne npocredmmx ApoOHO-TUHEHHBIX ypaBHEHUN. Pewerue 0poOHO-payuoHaIbHbIX
VPABHEeHUII.

Memoowl pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeoOPa308aHUll, MEMo0 3aMeHbl
nepemeHnHoU, epaghuyeckuti memoo. Hcnonvsosanue ceolicme (hyHKYull npu peulenuu ypagHeHull.

Ipocmetiwue uppayuonanvivie ypasnenus euoa \ f (X) =a, \/f (X) = \/g (X) :

n
VYpasuenus suoa X = a .Ypasnenus 6 yenvix yucnax.

e «BeposiTHOCTB coOBITHII» OTpadoTka 3amay Ne 10 KUM OI'D.
Cnyuaitnvle coovimus
Crny4daifHple ONBITBH (PKCIIEPUMEHTHI), SJIEMEHTApHBIC CIy4ailHble COOBITHUS (MCXOJBI).
BepostHoctu  snementapHbix  coObiTuil. CoObITHS B CIOy4YyalHBIX OKCIIEPUMEHTaX U
OJIaronpusATCTBYIONINE AJIEMEHTApHbIE COOBITHUA. BeposTHOCTH ciy4aifHbIX cOObITHI. OMBITHI €
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU CcOObITHSAMH. Kiaccuueckne BEpOSTHOCTHBIE ONBITHI C
UCTIOJIb30BaHUEM MOHET, KyOUKOB.

o  «Dynkuum u rpadpuxm». Orpadorka 3agay Ne 11 KM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlekapToBbl ~ KOOpPAMHATBl Ha  IUIOCKOCTH. DOpMUpOBaHHWE TMPEACTaBICHUNH O
METANpPEeIMETHOM TOHATUH «KOOpAUHATE. CrocoObl 3amaHus (QYHKIWA: aHATUTHYECKHA,
rpadudeckuid, Tabnuunbiii. ['paduk dyakouun. [Ipumepsl GyHKIMHA, MogydaeMbIX B IpoIlecce
HCCJIEIOBaHMSI Pa3IMYHbBIX PEAIbHBIX MTPOLIECCOB U PEIICHU 3a/1a4. 3HaueHue (QYHKIUU B TOUKE.
CpoiicTBa (GyHKIUH: 00JacTh OMpENETICHHUsS, MHOXKECTBO 3HAYCHHH, HYIH, MPOMEXKYTKU
3HAKOTIOCTOSIHCTBA,  YeMmHOCMb/HeuemHocmy, TPOMEXYTKH BO3pacTaHusl U yObIBaHWS,
HauOoJbIlIee M HAaMMEHbIee 3HaueHus. VccnenoBanue GpyHkuuu mo ee rpaduky.

Juneithas pynkuyusn

CpoiictBa u Tpaduk JnuHEHHOW (yHKIMH. VYTI0BOH KOIPOUIMEHT MPSMOI.
Pacnonoxenne rpaduka TMHEHHONW (YHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO KOd((UIHEeHTa H
cBOOOAHOTO WieHa. Haxooicoenue koa¢hhuyuenmos nunetno GyHKyuu no 3a0aHHbIM YCI08USIM:
NPOXOodHCOeHUe NPAMOLL yepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPSMOLL.

Keaopamuunaa ¢pynxkyusn
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CpoiictBa ® rpaduk KBaapaTuuHou GyHKumu (mapabona). [locmpoenue epaghuxa
K8aOpaAmMu4HoU HYHKYUU o MouKam
Oopamnasn nponopuuUOHAILHOCMb

_ k
Coiictea dynxuun Y =7 y = —. I'mnepGorna.
X

o «llocaenoBarenbHocTH N mporpeccum» OtpadoTka 3anau Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvrhocmu u npozpeccuu
UYucnoBas  MOCIeNOBaTeNbHOCTh.  [IpuMephl  YMCIOBBIX  MOCIIEAOBATENBLHOCTEH.
Beckoneunsle mocienoBaTeNbHOCTH. ApuMeTHYecKass TpOrpeccHss U €€ CBOMCTBA.
I'eomerpuueckast mporpeccus. Popmyna obdbwjeeo uneHa u cymmbl N NEpevIX UNEHO8
apugmemuueckoil u 2eoMempuieckoll npozpeccuil

e «YucsoBble u OyKkBeHHbIE BhipaxeHus». Otpadotka 3amau Ne 13 KM OI'D.

Yucnoevie u OyKeeHHbIE BbIPAICCHUA

Boipaxxenue ¢ nepeMmeHHoi. 3HaueHue BblpaxeHHs. [logcTaHOBKa BbIpaK€HUN BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasricenun

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpa)KeHHUH,
COJIeprKalX CTENEHH C HATypaJIbHBIM II0KA3aTEIIEM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CJIOXKEHHE,
BBIUUTAaHUE, YMHOKEHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXXEHMSI: pa3HOCTh KBaIpaToB, KBaApaT
CYMMBI M pa3HOCTH. Pa3nojkeHrne MHOroujeHa Ha MHOYKUTENIN: BBIHECEHHE OOLIET0 MHOXKHUTENS
3a CKOOKH, TpyNIHMPOBKA, MpHUMEHEHHE (POpPMyIN COKpAIIEeHHOTO yMHOXKEHHUs. KBaapaTHBIHA
TPEXUIECH, Pa3JI0KEHHUE KBaJJPaTHOIO TPEXWIEHA HA MHOKHTEIIH.

o «IIpakTHyeckue pacuersl no popmyaam» Otpadotka 3aaay Ne 14 KM OI'D

Boipaxxenue ¢ nepemeHHoi. 3HaueHue BblpaxeHHs. [logcTaHOBKa BbIpaK€HUN BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasricenun

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpaKeHHUH,
COJIEprKallMX CTENEHH C HaTypaJIbHBIM IIOKA3aTEIIEM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CJIOXKEHHE,
BBIUUTAHUE, YMHOKEHUE). POPMYJIbI COKPAILIEHHOTO YMHOKEHHS.

e «Cucrembl HepaBeHcTBY». OTpadoTka 3a1ay Ne 15 KM OI'D.
Cucmemvl nepasencme
CucreMbl HEpaBEHCTB C OJHOM IEpeMEHHOW. PelieHune cucTteM HEpaBEHCTB C OIHOMU
MEePEMEHHON: JIMHEHHBIX, KeadpamHbulx. V300pakeHHe pelIeHUusT CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM. 3anuch peleHus: CUCTEMbl HEPABEHCTB.

o «l'eomerpnueckue purypsl. Yriab». Otpadotka 3agau Ne 16 KIIM OI'D.
Benuuunwi
Bennuuna yrna. I'pagycHas mepa yria.
Tpeyzonvnux



CBoiicTBa paBHOOEIPEHHOTO TpeyroibHUKA. BHemHuit yronm tpeyrompHuka. Cymma
YIJIOB TPEYTOJIbHUKA

o «T'eomerpuueckue purypsol. Jaunb». Otpadorka 3amau Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcaOuem mupe

I'eomerpuueckas urypa. BuyTpenHss, BHewHsAs obnactu (urypsl, rpanuua. JInHuu u
o0acTy Ha IUIOCKOCTH. Bbimykias u HeBbinykias ¢urypsl. [lnockas m Herutockas QUryphl.
[Tonarue Benuuunbl. JnuHa. 3mepenue ninvHbl. EquHALBI H3MEPEHUS TJTHHBI

Brinenenue cBoiictB 00bekTOB. DOpMHpOBAaHME MPEACTABICHUA O MeETanpeAMETHOM
HOHATHM «¢urypa». Touka, OTpe30K, MmpsMas, JIyd, JOMaHas, IUIOCKOCTb, Yroj, OMCCEeKTpHca
yIjla U €€ CBOMCTBA, BU/bI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpust reoMeTpudeckux uryp. LleHTpanbHas CHMMETpUs T€OMETPUYECKIX

duryp.

e «Ilnomaas MHOTOyroJabuuka». Otpadorka 3aaay Ne 18 KM OI'D
H3mepenus u eviuucnenun
[Tnomaan. @opmysbl IIOMIAIN TPEYTOIBHHKA, IMapajuIeorpaMMa | ero YaCTHBIX BHJIOB,
Tpanenuu, ¢opmyina ['epona, popmyna miomanyd BBITYKIOTO YETHIPEXYTOJBHUKA, (OPMYIIBI
JUTUHBI OKPY>KHOCTH ¥ TUTOIIAAN KpyTa

o «Teopernueckue acnekTb». OTpadoTka 3amad Ne 19 KNIM OI'D.
TeopeTnueckue acleKThbl, TEOPEMBI, aKCHOMBI, OTIpeAeNIeHUs], POPMYJIbL, JIEMMBI.

2. Ilnanupyemble pe3yabTAThI 0CBOEHHS KypPca BHEYPOYHOM
AeATEeJJbHOCTH.

[Iporpamma Kypca oOecreunBaeT JOCTIKEHHE CICIYIONIUX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
JJuunocmmnuie:

% cOopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHUIO, TOTOBHOCTh M CITIOCOOHOCTH
00ydJarImuxcsi K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYUYEHUIO U
NO3HAHUIO, BEIOOPY AaibHEWIero o0pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHUpE Tpodeccuil u
po(heCCHOHATBHBIX TPEITIOYTCHHIA;

“* YMEHHE SICHO, TOYHO, TPAaMOTHO HW3JlaraTh CBOM MBICIM B YCTHOW M NMHUCHbMEHHOUW peyH,
MOHUMATh CMBICJI TTOCTABJIECHHOM 3a7]a4M, BHICTpAaUBaTh apTyMEHTAIINIO, TIPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDHI;

% KPUTUYHOCTH  MBIIUJIEHUS, YMEHHE paclO3HaBaThb JIOTMYECKH  HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (paKTa;

% KpEaTWBHOCTh MBINUICHUS, WHUIMATHBA, HAXOMYHBOCTh, AKTUBHOCTH TPHU pPEIICHUU
anredpanvyecKux 3ajad;
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% YyMEHHE KOHTPOJHMPOBATH TPOIECC UM  pe3yJbTaT y4eOHOH MaTeMaTHYeCKOW
NeSITENIbHOCTH;

Memanpeomemmbwie:

% YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh aJbTEPHATUBHBIC IyTH JOCTHKEHUS IIeJeH,
OCO3HAHHO BBIOMpaTh Hanbosee dPpPeKkTUBHBIC CIIOCOOBI peIIeHUsT YUeOHBIX U MO3HABATEIBHBIX

3a/1a4;

% YMEHHE OCYUIECTBIIATH KOHTPOIb MO Pe3ylbTaTy M MO crnocoOy AeHCTBHS Ha ypOBHE
MPOU3BOJIHLHOTO BHUMAHUS U BHOCHTH HEOOXOTUMbIE KOPPEKTHUBBI;

% yMEHHE aJICKBATHO OICHUBATh MPABWILHOCTh HJIU OMIMOOYHOCTH BBITIOJHEHUS yueOHOH
3a/1a4d, €€ 0OBEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

% YMEHHE YyCTAaHABJIHMBATh MPUYUHHO-CICACTBEHHBIC CBS3H; CTPOUTH JIOTHUYECKOE
paccy KaeHue, yMO3aKIIoueHre (MHIyKTUBHOE, JeTyKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIBI,

% yMeHHE cO03/aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKOBO- CUMBOJUYECKHE CPEJICTBA,
MOJETM M CXEeMbl MJis pElIeHUs Y4YeOHBIX W TIO3HABaTENbHBIX 3a]a4, YMEHHE BHJIETh
MaTEeMaTHYECKYI0 3aJady B KOHTEKCTe MPOOJIEMHOW CHUTyallud B JAPYTUX TUCIHUIUIMHAX, B
OKPYKaIOILIEH )KU3HH;

% YMEHHE MOHUMATh U UCIOJIb30BAaTh MaTEMaTUUYECKUE CPEJICTBA HATJIAIHOCTH (PUCYHKH,
YEPTEIKU, CXEMBI U JIp.) JUTsl WILTIOCTPAIlMU, HHTEPIPETALNU, apTYMEHTAIIUH;

% YMEHHE BBIBUTATh THUIMOTE3bl TP PEHICHHWH YyYeOHbIX 3a7ad W I[OHUMATH
HEOOXOJUMOCTh UX MPOBEPKH;

“* yMEHHE NPUMEHSATh UHAYKTUBHBIE M JEQyKTHBHBIE CIOCOOBI pacCyXIEHUM, BUACTDH
pa3MyHble CTPATErHH PEUICHUs 3a/1ay4;

% NOHMMaHUE CYIIHOCTU aJrOPUTMUYECKUX MPEANHCAHUN M yMEHHUE JACCTBOBaTh B
COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM;

Ilpeomemnuwie:

% yMeHHe paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBaHUE, W3BJICUCHHE
HeoOXoauMOW HMH(pOpMAIMK), TOYHO M TPaMOTHO BbIpaXKaTh CBOM MBICIM B YCTHOH U
NUCHbMEHHOW PEYH, MPUMEHSSI MaTeMAaTUYECKYl0 TEPMUHOJIOTHIO U CHMBOJIUKY, WCIOJIB30BATh
pa3IUYHbIC S3BIKA MAaTEMAaTHUKH (CIOBECHBIM, CUMBOJIMYECKUH, rpaduyeckuii), 000CHOBBIBATh
CY’KJICHHS, TPOBOJUTH KJIacCU(UKAIIHIO, TOKA3bIBATh MATEMATUYECKUE YTBEPIKICHUS;

% BiajgeHue 0a30BBIM MOHITHIHBIM ammapaToM: UMETh MPEACTABICHUE O YUCIIE, BIaJICHUE
CHUMBOJIBHBIM SI3bIKOM  QJITeOphl, 3HAHHWE JIEMEHTAPHBIX (PYHKIIMOHATBHBIX 3aBUCHMOCTEH,
(dopMHpOBaHUE TPEICTABICHUNA O CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHUpPE U O
pa3IMYHBIX cIOCO0aX UX W3YUEHUS;

% YMEHHE BBHINONHATh anreOpamyecKkue NPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAXKECHUH,
OPUMEHATh MX JUISI pelmieHHs Y4eOHBIX MaTeMaTHYeCKHMX 3ajad M 33734, BO3HHKAIOIIUX B
CMEXHBIX YUeOHBIX MpeaMeTax;

“* YMEHHE I0JIb30BAThCA MaTeMaTHUYEeCKUMU (OpMyJIaMd M CaMOCTOSITENIBHO COCTABIISThH
dbopMyIbl 3aBUCHUMOCTEH MEXIYy BEIHMUYMHAMU Ha OCHOBE OOOOIIEHMS YAaCTHBIX CIIy4aeB W
JKCIIEPUMEHTA;

“ YyMEHHE pellaTh JIMHEHHbIC ypaBHEHHS M HEPABEHCTBA, a TaKXKe MPUBOJUMBIC K HHUM
ypaBHEHHsI, HEPABEHCTBA, CHCTEMBI; IPUMEHATH IpauuecKue MpeICTaBICHUs A PEIICHUS U
UCCIICIOBAaHMSI YPAaBHEHU, HEPABEHCTB, CHCTEM; IPUMEHSTh IMOJTyYeHHBIC YMEHUS ISl PEICHHUS
3aJa4 U3 MaTeMaTHKH, CMEXHBIX TIPEJMETOB, TPAKTUKH;

10
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% OBJIAJICHHE CHCTEMOW (YHKIMOHAIBHBIX TOHSATHHA, (YHKIMOHAIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMEHHE CTpPOUTh rpaduku (QyHKIMI, OMHCHIBATH WX CBOMCTBA, WCIOJIH30BATH
byHKIIMOHAIBHO-TpadUyeCcKre IPeICTaBICHUS sl OMUCAHMS U aHaJIN3a MaTeMaTUYeCKUX 3a1a4
Y peajbHbIX 3aBUCUMOCTEM;

* OBJIaJIeHUE OCHOBHBIMU CITIOCOOaMU MPEACTABICHUS U aHAJU3a CTATUCTUYECKUX JAHHBIX;

% yMEHHUE MPUMEHITh U3YUCHHBIC MOHITHS, Pe3yJIbTaThl U METObI MPU PEIICHUU 3a7a4 U3
pa3IMyYHBIX pPa3/leNoB Kypca, B TOM 4YHUCIE 3a]ady, HE CBOIAIIMXCA K HEMOCPEIACTBEHHOMY
MPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

YuyeHuk:

e HAYYMTCSI: BHIMOIHATH 33JaHUS B JopMaTe 0053aTEIIBHOTO TOCYIaPCTBEHHOTO IK3aMEHA,
OCYIIECTBIISATh JUATHOCTUKY MPOOJIEMHBIX 30H U KOPPEKIIMIO TOMYIIEHHBIX OMIMOOK, TOBBIIIATH
o01eMaTeMaTHIeCKyr0 KOMIIETEHTHOCTh CHavaJIa B KJIacce, B TPYIINE, 3aTEM CaMOCTOSATEIBHO;

e MOJYYUT BO3MOKHOCTb: YCIEIIHO TIOJATOTOBUTHCS K JK3aMEHY, CaMOCTOSATEIHHO
BBICTpAaUBaTh TAaKTUKY IOATOTOBKM K S5K3aMEHaM C HCIOJIb30BAaHHEM MAaTepHalOB Pa3HBIX

pecypcos.

3. TemaTn4yeckoe MJIAHUPOBAHUE

Nerr/it Conepxanue KomnuectBo DJ1eKTPOHHO-00pa3oBaTeIbHbIE
4acoB pecypcenbl
1 8 wacos e http://www.fipi.ru/
e http://statgrad.mioo.ru/
PanmonanbHbIE BBIpaXKEHUS e http://www.ege.edu.ru/

e http://pemryers.pd
http://mathege.ru

2 4 yaca e  http://www.fipi.ru/
e http://statgrad.mioo.ru/
KBagparsslie KopHU o  http://www.ege.edu.ru/
e  http://pemryers.pd
http://mathege.ru
3 6 gacos e  http://www.fipi.ru/
o  http://statgrad.mioo.ru/
KBanpaTHble ypaBHEHUs e  http://www.ege.edu.ru/
e  http://pemyer.pd
http://mathege.ru
4 [Tnomaan reoMeTprudecKux GuUryp. 7 yacoB e  http://www.fipi.ru/
Teopema [Tudaropa. e http://statgrad.mioo.ru/

e http://www.eqge.edu.ru/
e http://pemryer.pd
http://mathege.ru

5 | YpaBHEHUS U CUCTEMBI YPaBHEHUH 6 yacoB e http://www.fipi.ru/

e http://statgrad.mioo.ru/

e http://www.ege.edu.ru/

e http://pemmyers.ph
http://mathege.ru

6 | HepaBencra 3 yaca o http://www.fipi.ru/
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https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
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e http://statgrad.mioo.ru/

e http://www.eqge.edu.ru/

e http://pemyers.pd

http://mathege.ru

Hroro

34 aca

4. KanennapHo-reMaTuyeckoe mianuposanme kypca BY /I «3a crpanuunamn

LIKOJIbHOI0 Y4eOHHUKA MaTeMaTHUKW», 9 kiacc, 2026-2027 yu. r.

Neri/mm Conepxxanue Kon- | Jlata Jara
BO IaHupyemas | paktuueckas
4acoB

MonayJb «AJreopa» 164

1 BBoanoe 3austue. Beruncienns u 1 02.09.26

peoOpa3oBaHusl.

2 Brrancenus u mpeodpa3zoBaHusl. 1 09.09.26

3 JlelicTBUTEIIbHBIC YHCIIA. 1 16.09. 26

4 [IpeoOpazoBanue anredpanyecKux 1 23.09. 26

BBIPAXKEHHIA.
5-7 YpaBHEHHs 1 HEPABEHCTRBA. 3 30.09. 26
07.10. 26
14.10. 26
8 BeposiTHOCTH COOBITHIA. 1 21.10. 26
9-11 @YHKIMU U TpadUKH. 3 11.11. 26
18.11. 26
25.11. 26
12 [IpakTryeckue pacueTsl Mo Hopmyiam. 1 02.12. 26
13-14 CucTtemMbl HEpaBEHCTB. 2 09.12. 26
16.12. 26
15-16 Pemenue TekCTOBBIX 3a7a4. 2 23.12. 26
30.12. 26
Moayab «I'eomeTpus 104
17-19 I'eomerpuueckue Gurypst. [lnomamn 3 13.01. 27
duryp. 20.01. 27
27.01. 27
20-21 I'eomerpuueckue Gurypsl. YTibl. YTIbl B 2 03.02. 27.
OKPY>KHOCTH. 10.02. 27.
22 I'eomerpuueckue Gurypsl. JTHHBL 1 17.02. 27.
23-24 Teopernueckre acreKThl: BEPHBIE U 2 24.02. 27.
HEBEPHBIC YTBEPIKICHUS. 03.03. 27

25 I'eomeTpuueckue 3aa4n Ha TOTOBBIX 1 10.03. 27

yeprexax. TpuronomeTpusi.

26 ['eomeTpryeckue 3a1aun Ha KIETYaATOU 1 17.03.27.

Oymare.
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Moayab «IIpakTuKO-OpHEeHTHPOBAHHBIE | 84
3a1a4um»

27-31 [IpakTuko-OpHeHTHUPOBaHHbIE 3aJaUH. 5 24.03.27.
«YuacTtok», «KBaptupa», «Ilnan 07.04.27.
MeCTHOCTHY, «JIucTel Oymarmy, «Ileus mis 14.04.27.
O0anm», «30HTY, « Temmuipy, «Teppacs», 21.04.27.
«Tapudb, « 1 TuHB. 28.05.27.

32 ITocaenoBaTeIbHOCTH U IPOTPECCHH. 1 05.05.27.

33 [IporieHTHBIC BHIYUCIICHUS B KU3HCHHBIX 1 12.05.27.
CUTyaIusX. 19.05.27

34 HToroBoe 3aHATHE. 1 26.05.27.

5. MPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOMI ITPOI'PAMMBI

Kon [TpoBepsiembie MpeaMEeTHBIE pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3yabTara
1 Uwucna v BBIYUCIICHUS
1.1 CpaBHHBATH M YIIOPSIOYUBATh PAIIMOHAILHBIE H UPPAIIHOHALHBIC YHCIIa

BommonuaTe apudmeTHueckue NEUCTBUS C PallMOHAIBHBIMHM YHMCIAMH, COYeTast

1.2 YCTHBIC U NUCbMCHHBIC MMPHUCMBbI, BLIIIOJHATH BBIYHUCICHUA C UPPALlMOHAJIbBHBIMU
YHUCIaMU
13 HaxonuTh 3Ha4YCHHsI CTENCHEW C IICJBIMU MOKA3aTeNsIMU U KOPHEH, BBIUUCIIATH
' 3HAYEHMSI YACIIOBBIX BBIPAKCHUI
1.4 OprrJ'ISITB HeﬁCTBHTeHBHBIe quciia, BBITIOJIHATH IMPUKUAKY pe3yiibTara
' BBIYUCIICHU, OLIEHKY YUCIIOBBIX BBIPAKCHUHN
2 YpaBHEHHS U HEPABEHCTBA
21 Pemate JiMHEVHBIE U KBaJIpaTHbIC YPAaBHEHUS, YPABHEHUs, CBOASILUMECS K HUM,
' MpocTeHIre TpoOHO-pallMOHATBHBIC YPaBHEHUS
99 Pemrate cuctembl IByX JTMHEHHBIX YPaBHEHHH C ABYMS TIGPEMEHHBIMU U CHCTEMBI
' JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SBIISIETCS JTUHEHUHBIM
23 Pemath TekCTOBBIC 3aaUn aNreOpandecKuM CriocoO0M ¢ TIOMOIIBIO COCTABIICHHS
' YpaBHEHHUSI WJIH CUCTEMBI JIBYX YPaBHEHUH C JBYMS TIEPEMEHHBIMU
[TpoBOIUTH TIPOCTEHIIINE UCCIICIOBAHUS YPABHEHHUI M CHCTEM YPaBHEHHI, B TOM
24 gucine ¢ OpUMEHEHHEeM  TpaQuuecKuX  NpeACTaBICHHH  (Hampumep,

yCTaHABJIMBATh, UMECT JIN YpaBHEHHE WM CUCTEMa YPaBHEHUWI PEUICHHUs, CIH
HUMEET, TO CKOJIBKO)
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Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb

2.5 peleHre HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3aKCHIBATh PELICHHE C MOMOILBIO
CHMBOJIOB
Pemate cucTemsbl JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOILNE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb pELICHWE CHUCTEMbl HEPABEHCTB Ha
YKCIIOBOH NMPSIMOH, 3alIUCHIBATh PELICHNE C TOMOIIBIO CUMBOJIOB
2.7 Mcnonb30BaTh HEPABEHCTBA NP PEIICHUH Pa3IMYHbIX 3a]a4
3 OyHKIIUN
PacniosHaBaTh (QyHKIMHM H3y4eHHBIX BUAOB. Ilokas3biBaTh cXeMaTHUECKU
pacrioyio’keHre Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB (GyHKIMA Buaa: y = kx, y
3.1 K , )
=kx+b, Y= - y = ax® + bx + ¢ B 3aBUCUMOCTH OT 3HAYCHHI KOI(DPHUIIMECHTOB,
OTHCHIBATH CBOMCTBA (DyHKIIUH
3.9 [Toka3blBaTh CXEMAaTHYECKH pAacCIOJIOKEHHE Ha KOOPIMHATHOM IJIOCKOCTH
' rpadukoB GpyHKIMI BUga Y =+ X,y = |X| 1 ONUCBHIBaTh CBOMCTBA (DYHKIIHIA
33 Crpoute U H300paXkaThb CXEMaTUYECKU TIpadUKU KBaJpaTUUHBIX (QYHKIH,
' OIKCBIBATh CBOMCTBA KBaAPAaTUYHBIX (PYHKIMH 1O UX rpaduKam
34 Pacnio3HaBaTh KBaJpaTHM4YHYIO (YHKIHMIO 1O (Qopmyse, HNPUBOIUTH NPUMEPHI
' KBaJPAaTUYHBIX QYHKIWH U3 peabHON )KU3HU, PU3UKH, TEOMETPUHI
4 Apudmernueckast 1 reOMETpUUECKas IPOrpeccun
41 Pacrnio3HaBaTh apu(pMeTHUECKyI0 M F€OMETPUYECKYIO MPOrPECCHM INPH Pa3HBIX
' crioco0ax 3afaHus
492 BbIMONHAT,  BBIYMCICHHS € HCIOJBb30BaHMEM  (opMyl n-To  4ieHa
' apu(MeTUIECKON U TEOMETPUUIECKON MTPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB
4.3 N300pakaTh 4eHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAUHATHOM TUIOCKOCTH
Pemate 3a1aun, cBsI3aHHbIE C YMCIOBBIMH MOCJIEI0BATEIBHOCTAMHU, B TOM YHUCIIE
4.4 3aJjaul M3 PEAITbHOM >KU3HU (C HMCIOJB30BAHUEM KaJIbKYJIATOpA, LHU(POBBIX
TEXHOJIOTHI)
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MH(OPMAIHIO, MPEACTABICHHYIO B Pa3IHYHBIX
5.1 MCTOYHUKAX B BUJIE TaOJHII, AHarpaMm, rpa(uKoB, MpEeACTaBIATh JaHHBIC B BHJIE
Ta0IMI, TUarpamMmm, rpaduKoB
59 Pemate 3amaunM  oOpraHuM30BaHHBIM MEpeOOpPOM BapHaHTOB, a TakXke C
' MCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABHUI U METOOB
53 Hcnonb30BaTh OMMCATENIbHBIE XapaKTEPUCTUKU Ul MACCHBOB YMCIIOBBIX
' JAHHBIX, B TOM YHCIIE CPEeIHUE 3HAYCHUS U MEPBI PACCCHBAHUS
5.4 HaxonuTh 4acTOThl 3HAYEHHWH M YACTOTHI COOBITHS, B TOM YHCIE TOJb3YSCh
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pe3ybTaTaMy IPOBEACHHBIX U3MEPEHUN U HAOIIOACHUI

5.5

HaxoauTb BeposSTHOCTH CITy4aiiHbIX COOBITHI B U3YYEHHBIX OMBITAX, B TOM YHCTE
B ONbITax C€ PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COGLITHSIMI/I, B CCpusX
WCTIBITAHUH J0 MEPBOTO yCIeXa, B CepUsiX UCIbITaHui bepHyuu

5.6

NmMers mpencraBieHHe O CIy4alHOW BEJIMYMHE M O  paclpeiesieHUH
BEPOSITHOCTEN

5.7

Nmety mipeAcTaBieHHME O 3aKOHE OOJBIIUX YHCET Kak O MPOSBICHUH
3aKOHOMEPHOCTH B CIIyYailHOW M3MEHYMBOCTH M O POJIU 3aKOHA OOJNBIIHMX YHCET
B IIPUPOJIE U OOIIECTBE

I'eometpus

6.1

3HaTh TPUTOHOMETPUUYECKUE PYHKIMH OCTPBIX YIJIOB, HAXOAUThH C UX IOMOILBIO
pasNuYHbIE  BJIEMEHTbl  HPSAMOYTOJBbHOTO  TpeyroiapHuka  ("peleHue
IPSIMOYTOJIBHBIX TpeyronbHUKOB"). Haxomuts (C MOMOUIbIO KaJbKYJISTOPA)
JUIMHBI ¥ YTJIbI 4711 HETAOJUYHBIX 3HAUCHUH

6.2

[Tonp3oBatbess (popMysiaMH TPUBEICHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOXKICHUS COOTHOLICHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU

6.3

Hcnonb3oBaTh TCOPCMbI CHMHYCOB MW KOCHHYCOB IJId HAXOXACHUA Pa3JINYHBIX
AJIEMEHTOB TpeyroyibHUKa ("'pelIeHne TPeyroJbHUKOB"), MPUMEHATh HX TIPH
PCIICHUHU I'COMCTPUUCCKUX 3ada4d

6.4

Brnagers monsiTusMH TIpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX (uryp. [lonp3oBaThCs CBOWCTBaAMHU MOI00MS MPOU3BOJBHBIX (GUTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWTh YIJIBI y TOMOOHBIX ¢uryp. I[IpumeHsTh
CBOWCTBA MOMOOMS B NPAKTUYECKUX 3aqadax. YMETh MPHBOAWUTH IMPHUMEPHI
MOI0OHBIX (DUTYP B OKPYKAKOIIEM MUPE

6.5

[Tonp30BaThcss TEOpEeMaMH O IMPOU3BEIACHUU OTPE3KOB XOPJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOH

6.6

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKHH U (U3NUECKUNA CMBICII,
IPUMEHSTh UX B PEIIEHUU F€OMETPUUYECKUX U (pu3ndeckux 3anad. [IpumeHsTs
CKAJIAPHOE IPOU3BEACHUE BEKTOPOB Ui HAXO0KICHU IIUH U YIJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IIPUMCHATH €TI0 B PCIICHUU
FrCOMCTPHUICCKUX U MPAKTUICCKHUX 3ada4d

6.8

Biagers NOHATHAMM NPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYyTU OKPY)KHOCTH U PaJUaHHOW MEpHI yIJla, YMETh BBIYUCIATH IUIOLIAb
KpyTa H ero yacrei. [I[pumMeHsTh moy4yeHHble YMEHHs B IPAKTUYECKUX 3aa4ax

6.9

Haxomuth ocu wiaM LEHTpbl CUMMETpUd (uryp, NpPUMEHATH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHUS HAa MPAKTUKE - CTPOUTh MaTEMaTUYECKHE
MOAENN Uil 3aJad pPEAJTbHOM JKU3HM M MPOBOAUTH COOTBETCTBYIOIIHE
BBIUHCIICHUSI C TPUMEHEHHEM IMOJ00MS W TPUTOHOMETPHUECKHX (YHKIUI
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(MONB3YSACh, e HEOOXO0IUMO, KATbKYJITOPOM)

6. IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUS

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Uucna v BBIYUCTICHUS
11 PammonanbHeie  Ymcna, WppalMoOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JECSTUUHBIE TPOOH
MHOECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIC UYHCIA KaK OCCKOHEUHBIC
19 JIecATUUHbIe NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
' JENCTBUTENBHBIX YUCEI M KOOpAWMHATHOM mpsiMoi. CpaBHEHHME AEHCTBUTEIBHBIX
qucen
1.3 ApudmMernueckue IeUCTBUS C ICHCTBUTEIHHBIMH YHUCIAMU
W3mepenus, npubnuxeHus, OLEHKU. Pa3mepbl 0OBEKTOB OKpYXKaroIIero MHpa,
14 JUINTENILHOCTh TIPOLIECCOB B OKpy»XKaromeM wmupe. [lpubnmkeHHoe 3HavyeHHE
' BEJIMYMHBI, TOYHOCTh MNpuOmmkeHus. OkpyriaeHue uucen. llpukuaka U oleHka
pE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHS C OAHON TIEPEMEHHOM
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. [lpumepsl perieHus ypaBHEHUN TpeThed W YETBEPTOU
' CTENIEHEN Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS TIEPEMEHHBIMH U €T0 TpapuK
2.8 Pemenne cucreM OByX JIMHEHWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
29 Pemenue cucrtem IByX ypaBHEHHUIA, OAHO U3 KOTOPBIX JIMHEMHOE, a IPYroe - BTOPOH
CTEINEHU
2.10 |I'paduueckas uHTEpIPETAHS CUCTEMBI YPABHEHUH C IBYMS NIEPEMEHHBIMU
2.11 |PemeHne TEKCTOBBIX 3aJa4 aJIreOPaMUECKUM CIIOCOOOM
2.12 |YwucnoBbie HEPABEHCTBA U UX CBOMCTBA
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2.13 | Pemenue nuHEHHBIX HEPABEHCTB C OAHOM IMEPEMEHHON

2.14 | Pemenue cucteM JTUHEHHBIX HEPABEHCTB C OJHOM IMMEPEMEHHON

2.15 |KBagparHbple HepaBEeHCTBA

516 I'padmyeckass wuHTepmpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
' nepeMEHHBIMHU
3 OyHKIMH

31 KBangpatuunas gynkius, ee rpaduk u cBoricTa. [lapabomna, KOOpAMHATHI BEPIIMHEI
' napaboibl, 0Cb CHMMETPHH MapaboIibl

3.2 I'paduku pynkuuii y = kx, y = kx + b u ux cBoiictsa

3.3 I'paduxu Gynkmit Y = Y= x® u ux cpoiictBa

3.4 I'paduku Gyukimit Y =+ X,y = [X| 1 uX CBOWCTBa
4 YucnoBble OCIeA0BaTEILHOCTH

41 Onpenenernne M CHocoObl 3aJaHWs YWCIOBBIX IIOCJIENIOBATEILHOCTEH. 3amaHue
' MOCIIE0BATEILHOCTH PEKYPPEeHTHOM (hopmyioii u popMyIioil n-ro ujaeHa

492 Apudmerndeckas nporpeccusi. DopMyIibl n-To 4jaeHa apuhMETUIECKON MTPOrPeccuH,
' CYMMBI IIEPBBIX N YJIEHOB

43 I'eomeTrpuueckas nporpeccus. @opMyIbl n-TO 4ieHAa TEOMETPUUYECKON MpOTrpeccui,
' CYMMBI TIEPBBIX N YICHOB

44 N300paxeHue 4ieHOB apu(pMETUUECKON U TEOMETPUUECKON POrpeccuil TouKkaMu Ha
' KOOPJAMHATHOM TJIOCKOCTHU. JINHEWHBIN U SKCIIOHEHIIUATBLHBIN POCT

4.5 CroXxHbIe TPOIIEHTHI
5 BeposiTHOCTB 1 cTaTHCTHKA

[IpencraBieHre MaHHBIX B BHJE TaONHIl, AUarpaMM, rpaduKoB, WHTEPIPETALUS
5.1 JNaHHbIX. UTeHWEe H TMOCTpOCHHE TaOJuIl, aAuarpaMMm, TpaUKOB IO pealbHBIM
JTAHHBIM

5.2 [TepecranoBku U akTOpUa

5.3 CoueraHus ¥ YUCIO COUYCTAHHMA

5.4 Tpeyronbuuk [ackans. Pemenue 3amnau ¢ ucnoyib3oBaHuEM KOMOWHATOPHUKHU

55 ['eomerpuueckas BeposiTHOCTh. Ciy4aiiHbIi BEIOOpP TOUKH M3 (GUTYPHI HA TUIOCKOCTH,
' U3 OTpe3Ka U U3 IyTU OKPYKHOCTH

5.6 Hcneitanue. Yenex u Heyaada. Cepus UCTIBITAHUN A0 IEPBOTO ycmexa

5.7 Cepust ucneiTanuii bepHymnu. BeposTHOCTH CcOOBITHII B CEpUU  HCIBITAHUN
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bepnynnu
5.8 CrnydaifHas BeJTMYMHA U PacIpe/IesIeHUe BEPOSTHOCTEH
59 MatemaTtuueckoe oxxugaHue u aucrepcus. [IpuMepsl MaTeMaTH4ecKOro OKUAAHUS
' KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS BEJIMUNHBI
510 MatemaTnueckoe 0XMJIaHuE U JUCIEPCUs CydyallHOM BETUYMHBI "UMCIIO YCIIEXOB B
' cepuu ucneiTanuit bepaynnn"
511 [TonsiTre o 3akoHe O6ONBIINX Yuceln. M3MepeHne BepOsSTHOCTEN C MOMOIIBIO YacToT.
' Porns 1 3HaYeHNE 3aKOHA OOJIBIIUX YHCEN B IPUPOIC U OOIIECTBE
6 ['eomerpust
6.1 Cunyc, kocunyc, TanreHc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOX1ecTBO. DOPMYJIBI IPUBEICHUS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
' MPAKTUYECKHX 3314 C UCTI0JIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 MpOM3BENECHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIECHHUU OTPE3KOB
' CEeKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHON
Bekrop, mmuHa (MOIyJib) BEKTOpA, COHANPABJICHHBIC BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HANpaBIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omnepanuy HaJ BeKTOpaMmH. Pa3nokeHuWe BeEKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CKalsipHOE NPOU3BEICHUE BEKTOPOB, NPUMEHEHHE IS
' HAXOJICHUS JIJTUH U YTJIOB
JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YPaBHEHUSA NPSIMONM U OKPYKHOCTH B
6.7 KOOpJMHATAX, MEepeceueHre OKPYKHOCTEH U MpsAMbIX. MeTol KOOpIWHAT U €ro
MIpUMEHEHUE
6.8 [TpaBuUIBEHBIE MHOTOYTOTBHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas W paavaHHas Mepa YIJa, BBIYHUCICHHE IJIUH AYT
OKPYKHOCTEU
6.10 |IImomans Kpyra, CEKTOpa, CETMEHTa
6.11 JIBWKCHHSI IUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (3IeMeHTapHbIC

npeacrasnenus). [Tapamiensubiii neperoc. [ToBopot

7. IIPOBEPSIEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM

OCBOEHHS OCHOBHOM OBPA3OBATEJBHOH NPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA
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Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOM

00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUs HA OCHOBE
drocC

1

YMeHue onepupoBaTh NOHATHAMM: MHOXKECTBO, MOJMHOXKECTBO, OIEpaluu
Ha/l MHOXKECTBaMH; YMEHHE OINEepUPOBaTh MOHATUSMH: Tpad, CBA3HBINA rpad,
JIEpPEBO, LMKJ, NMPUMEHATh MX NPU PELICHHH 3aJad; yMEHHE HCIOJIb30BaTh
rpaduueckoe MpeacTaBICHHEe MHOXECTB ISl OMUCAHUS PEAbHBIX MPOLIECCOB
U SIBJICHUM, IPY PELICHNH 33134 U3 IPYTUX YU€OHBIX IPEIMETOB

YMeHue onepupoBaTh TOHATHSAMHU: OINpPEICICHHUE, aKCUOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIE U JIOKHBIC BBICKA3bIBaHU,
MIPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKQ3bIBAaHU M

YMeHue oneprpoBaTh NOHITUSAMU: HATYPaJIbHOE YHUCIIO, POCTOE U COCTABHOE
YHUCIIO, ACIIUMOCTh HATYypaJbHBIX YUCEN, MPU3HAKU JEIUMOCTH, LEI0€ YUCIO,
MOJIYJIb YHCIIa, OOBIKHOBEHHAS TPOOh U JACCSITHYHAS JPOOb, CTAHIAPTHBIA BUJI
qyclia, PAlMOHAIBFHOE YHCIIO, HUPPALMOHAIBHOE YHUCIO, apu(pMeTHYeCKuil
KBaJI[paTHbIA KOPEHb; YMEHHUE BBITIOIHATh JEUCTBUS C YUCIAMH, CDAaBHUBATh U
YHOPSIOYMBATh YHMCIA, MPEACTABIATh 4YMCIA HAa KOOPJIAWHATHOM MPSIMOI,
OKpYIUISITh YUCJA; YMEHHE JelaTb NPUKHAKY U OIEHKY pe3yJlbTaTta
BBIUMCIICHUH

YMeHue onepupoBaTh IOHATHAMH: CTENEHb C LEJIBIM  II0Ka3aTeseM,
apu(METHYECKUI KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas ApoOs,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHH OOJIbIIe €IUHULIBI;
YMEHHE BBIIIOJIHATH PacueTsl 110 popMyJiaM, Ipeodpa3oBaHus LENbIX, JPOOHO-
pallMOHATIBHBIX  BBIPQKEHUH M BBIPAXEHUH C KOPHAMM, Da3JIOKEHHE
MHOIO4YJIeHa Ha MHOXUTENIHM, B TOM UHCJIE C MCIOIb30BaHUEM (opmyra
Pa3HOCTH KBaJpaToOB M KBaJIpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OAHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yYMEHHE
pemiaTb JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JAPOOHO-pallMOHAJIbHBIE
YpaBHEHHUs C OJHOW IEPEMEHHOM, CUCTEMBI [IBYX JIMHEWHBIX YpPaBHEHMIA,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMbI, KBaJIpaTHbIE U APOOHO-pALlIOHAIbHBIE
HEPaBEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4MCIIE IIPU PELICHUU 331ad M3
Jpyrux MpeIMETOB M INPAaKTHYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh
KOOPAWHATHYIO TPSAMYI0 W KOOPAWHATHYIO IUIOCKOCTH JUIS HM300pa)KeHUs
pEILIeHNI ypaBHEHUM, HEPABEHCTB U CUCTEM

VMeHue onepupoBaTh MOHATHSAMHU: (QYHKUUS, TpaduK QYHKIUH, HYIH
q)YHKHI/II/I, IMPOMCIKYTKHU 3HAKOIIOCTOAHCTBA, IMPOMCECIKYTKH BO3paCTaHH,
yObIBaHUs, HauOOJbLIEE W HAWMCHBIIEC 3HAYCHHS (YHKIUH, YMCHUE
ONCprupoOBaThH IIOHATUAMU: npsamas MMPpONnoOpuUUOHAIBHOCTD, JIMHEHHAs
¢GyHkuus, KBagpatuuHas ~(QYHKIHs, OOpaTHas MPONOPLHOHATIBHOCTS,
napabona, runepOoa; yMEHHE CTPOWTh TpapuKé (QYHKUIWH, HCIOIH30BATH
rpaduKH Ul ONpEZCTCHHsS CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, JUIs
peleHus 3aa4 U3 APYruX y4eOHBIX MPEJAMETOB U PEaTbHOM KU3HU; YMEHHE

19



20

BbIpaXkaTh OpMyJIaMU 3aBUCHMOCTH MEXIY BEeJIMUNHAMU

YMeHue onepupoBaTh NOHATUAMHU: MOCIIEIOBATENIbHOCTD, apupMeTHiecKas 1
reoMeTpuyecKas MIPOTPECCUU; yMEHUe HCII0JIb30BaTh CBOMCTBA
nocneaoBareabHoCcTeH, (HOpMyIbl CyMMbl M OOILEro 4jeHa MpHU pPELIeHUH
3aJ1a4, B TOM YHUCJIE 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaabHOU KU3HU

YMeHue pemats 3a/1a4d Pa3HbIX TUIOB (B TOM YHKCJE HAa MPOIEHTHI, JOJIU U
YacTH, ABMXKEHHE, paboTy, LEHYy TOBAPOB M CTOUMOCTh IMOKYIOK WU YCIYT,
HAJIOTH, 3aJauyd u3 O0JacTH YIpPaBICHUS JUYHBIMH W CEMEUHBIMH
¢buHaHCaAMM); YMEHHUE COCTaBJISATh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U
CHUCTEMBbI 110 YCJOBHUIO 3aJayd, HCCIEAOBAaTh IMOJYYEHHOE pEIICHHEe U
OLICHUBATH MPaBAOINOI00HOCTh MOTYUYEHHBIX PE3yIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JIOMaHas, Yrojl, MHOIOYTOJIbHUK, TPEYrOJbHUK, pPABHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIbHUKH, MPSAMOYIOJbHBIA TPEYTrONbHHUK, MEINAaHa,
OMcceKTpuca U BbICOTa TPEYTrOJIbHUKA, YETHIPEXYTOJIBHUK, Mapajuieorpamm,
pOMO, IPSMOYTOJIbHUK, KBaJpaT, Tpamneuus; OKpYKHOCTb, KPYT, KacaTeJabHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUrypaMu; yMEHHE pelaTh 3a/Jayd, B
TOM 4YHUCJIE W3 IIOBCEAHEBHOW J>XM3HU, HAa HAXOXJCHHE TI'€OMETPHUUYECKUX
BEJIMYHMH C IPUMEHEHUEM M3YYCHHBIX CBOMCTB (DUTYD U PaKTOB

10

YMeHne  omepupoBaTh  TOHSTHSAMH:  PAaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuleIbHOCTh W TMEPHEHIUKYIIPHOCTh MPSMBIX, YIoJl
MEX1y NpSAMbIMH, NMEPHEHAUKYISApP, HAKJIOHHAsA, NpoeKkuus, nogodue ¢uryp,
NOJO0HBIE TPEYroJbHUKH, CHUMMETPUS OTHOCHUTEJIBHO TOYKM M TPSIMOM;
YMEHHE pAaclo3HaBaTh pABEHCTBO, CHMMETpPUI0O U mnojobue ¢uryp,
napajieIbHOCTh U MEPIEeHANKYIISIPHOCTD MPSAMBIX B OKPY>KaIOLEM MUDPE

11

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSIHHUE, YroJl (BeJIMYMHA yTia,
CMHYC U KOCHUHYC YyrIja TpeyrojibHHKa), IUIOIIAAb; YMEHHE OIICHUBATh
pasMepsl NpeIMeTOB U 00BEKTOB B OKPYXAIOIEM MHUpE; YMEHUE NPUMEHSTh
dbopMyIbl NIEpUMETpa U IUIOMAAN MHOTOYTOJBHUKOB, JUIMHBI OKPYXHOCTH U
IUIOINAAM  Kpyra, o0beMa NpSIMOYTIOJIBHOTO MapajUleNienuneaa; yMEeHHe
IPUMEHSTh NPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHuKa, Teopemy Iludaropa, TpuroHoMeTpuuecKue COOTHOLICHUS IS
BBIYMCIICHUS IIMH, PACCTOSIHAMN, IIJIOMAAeH

12

YMeHue n300paxarp m0ckue GUrypel 1 ux KOMOMHAIIUH, IPOCTPAHCTBEHHbBIE
¢Gurypsl OT pykd, ¢ MOMOILIBIO YEPTEKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCaHUIO
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YMeHue onepupoBaTh MOHATUSAMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpIMHAT;
KOOpAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpPOB, IIPOM3BEJIEHUE BEKTOpa Ha
YHUCIIO, CKAJIIIPHOE NTPOU3BEACHUE BEKTOPOB; YMEHHE HUCIIOJIb30BaTh BEKTOPHI U
KOOpAMHATHI JIs NPEICTABICHNS JaHHBIX M PEIICHUS 33]a4, B TOM UYHUCIIE W3
JIpYTUX y4eOHBIX MIPEIMETOB U pealbHOM KU3HU

14

VYMeHHe omnepupoBaTh MOHATHSIMHU: CTOJOMKOBBIE M KPYTOBBIC IHarpaMMBI,
TabNUIbI, cpegHee apupMeTHYECKoe, MeaHa, Hauboplee 1 HauMEHbIIEe
3HAYEHMS, Pa3Max YMCIOBOTO HaOOpa; yMEHHE M3BIICKaTh, HHTEPIPETUPOBATH
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U TmpeoOpa3oBbIBaTh WHGOPMAIMIO, TPEJACTABICHHYI0 B TaOmWIax W Ha
quarpaMmax, OTPaKalol[ylH CBOMCTBA H  XapaKTEPUCTUKH  PeaTbHBIX
NPOIIECCOB M SIBIICHHI;, YMEHHE pAaclo3HaBaTh W3MEHYMBHIC BEIUYMHBI B
OKpY’KalolIeM MUpe

15

YMeHue  onepupoBaTh  MOHSATHSAMM:  CIy4alHBIA  ONBIT  (CIy4YalHBIN
OKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM MCXOMd) CIy4alHOTO
OMbITA, CIy4YailHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HaXOIHUTh
BEPOSTHOCTH CIy4YalHbIX COOBITUH B ONBITAX C PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMH ~ COOBITUSMH;  YMEHHE  pemaTh  3aJa4d  METOJOM
OpPraHU30BaHHOIO IMepedopa M € MHCHOJIb30BAHMEM IpaBUJIa YMHOXKEHUS;
YMEHHE OIICHMBATh BEPOSATHOCTH PEAbHBIX COOBITUI W SIBICHUI, TOHUMATb
POJIb MPAKTHUYECKHU JTOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITUI B OKPY’KaIOILIEM
MHUpE W B JKU3HH; 3HAKOMCTBO C TIIOHSATHEM HE3aBUCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBIICHUSX

16

YMeHune BbIOMPATh MOIXOIANTUN M3YYCHHBIM METOJ ISl PEIICHUS 3aJaud,
MPUBOAUTH TMPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
JKU3HU, paclo3HaBaTh MPOSABICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
ONUCHIBaTh OTJEJIbHBIC BBIAAIOUIUECS PE3YyJbTaThl, IOJYYEHHBIE B XOJI€
pa3BUTHS MAaTEMATHUKH KaK HAayKd, MPUBOAUTH MPUMEPbl MaTEMAaTHYECKHX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOU UCTOPUH

8. MEPEYEHb DJJIEMEHTOB COJIEPKAHUS, IMPOBEPSEMBIX HA OID 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbabie u nensie yrcina. [[pu3Haku [eTMMOCTH HENbIX YHCeTT
1.2 OOBIKHOBEHHBIE M JIECATUYHbIE IpOOH, MPOLEHTHI, OECKOHEUHbIE MEPHOAMYECKUE
podu
1.3 PanmonansHbie uncna. ApudMeTHIeCKHe onepali ¢ palMoHaIbHBIMU YHCIIaAMH
1.4 HeiictButensHbie uncna. ApudmeTndeckue onepamnuu ¢ AeMCTBUTEILHBIMU YHCIAMU
1.5 [TpuOnkeHHbIE BBIYMCICHUS, TMPaBHJIAa OKPYTJCHHUS, MPHUKUAKA U  OLEHKa
pe3yJibTaTa BEIYMCIEHUN
2 AnreGpanyeckre BbIpaXeHUs
2.1 BykBeHHbIe BhIpaykeHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )
2.2 Crenenb ¢ uenbM nokaszareneM. CTENeHb ¢ pallMOHaIbHBIM Moka3zaTtesneM. CBOMCTBa
CTCTICHH
2.3 MHorouieHbl
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24 Anrebpanyeckas 1poOb
2.5 ApudmMernuecknii KOpeHb HaTypaJibHOW crerneHu. [[efcTBusi ¢ apupMeTHIECKUMHU
KOPHSIMH HAaTypaJbHOU CTETICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 Llenbie u 1poOHO-paoHANIbHBIE YpaBHEHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2 Llensie u apoOHO-panMOHaTIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIMHOCTH
HEPABEHCTB
3.3 Pewienue TekCcTOBBIX 3a1a4
4 YucnoBele MOCIEI0BATEIBHOCTH
4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IMOCIEI0BATEIbHOCTEH
4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
) OyHKINU
5.1. @yukys, crocoOs! 3amanus Gpynkmun. ['paduk dynkumun. O6macTs onpeneneHus u
MHOKeCTBO 3HaueHui QyHKuuu. Hymu ¢ysnkmun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
[TpoMexXyTKr MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MUHHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHbllee 3HaUeHne QYHKINU Ha TIPOMEKYTKE
6 Koopaunatel Ha NpsSMOi U TNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapToBbI KOOPJAUHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl 1 UX CBOMcCTBa
7.2 TpeyronbHUK
7.3 MHoroyrojasHuKu
7.4 OKpYXHOCTb ¥ KPYT
7.5 N3mepenne reoMeTpuiecKuX BETHIUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOuHaropuka
8.4 MHuoxecTBa
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8.5

I'padmr
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