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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma yueOHOro Kypca npeaHa3HadueHa Juisl yyamuxcs 8-9 kinaccoB, paccuuTana Ha 68 4acos.
Kypc npeacrasinen B Bujie IpakTUKyMa, KOTOPBINA MO3BOJIUT CUCTEMATU3UPOBATH U PACIIUPUTh 3HAHUS
y4Yamuxcs B pEHICHUH 3a/1a4 110 MaTeMaTHKe U TIO3BOJIUT HAYaTh [EJICHANIPABICHHYO IMOATOTOBKY K
caade IK3aMeHa.

CtpyKTypa 3K3aMEeHAIMOHHOW pa0OThl M OpTraHU3aIks MTPOBEICHUS dK3aMeHa OTINYAIOTCS OT
TPAJAUITMOHHON CHCTEMBI aTTECTAIIUH, TIO3TOMY Y MOJITOTOBKA K 3K3aMEHY JIOJ’KHA OBITh IPYTOH.

JlaHHBII Kypc UMEET OCHOBHOE Ha3HAUYCHHUE — BBEJACHUE OTKPBITOU, 00BEKTUBHOW HE3aBUCHMOM
MpOoLEayPhl OLICHUBAHUS YUECOHBIX TOCTHKEHUN 00ydarommxcs, pe3yabTaTbl KOTOPOH OyayT
CIOCOOCTBOBATh OCO3HAHHOMY BBIOOPY JaJIbHEHIIIETO My TH MOJydeHUs 00pa3oBaHus; pa3BUBACT
MBIIIJIEHHE U UCCIIeI0OBAaTEIbCKUE 3HAHUS 00ydaromuxcs; GopMupyer 6azy oOmMX YHUBEPCATbHBIX
MPUEMOB U MOJAXO0/I0B K PEIICHHIO 33JIaHU COOTBETCTBYIOIINUX TUIIOB.

OCHOBHOI 0COOEHHOCTBIO ITOTO Kypca sBISETCS 0TpadOTKa 3a/JaHni 110 BCeM paszeiaM Kypca
MaTeMaTHKH OCHOBHOM IIKOJIBI: apu(METHKE, allredpe, CTATUCTUKE M TEOPUH BEPOSITHOCTEH,
TEOMETPHH.

[Iporpamma Kkypca cocraBieHa Ha ocHOBe OO0s3aTeNbHOT0 MHHUMYyMa COJEpKaHUs
00pa3oBaTeNbHBIX MPOrpaMM IO MaTeMaTHKe M TPeOOBaHHMI K ypPOBHIO MOATOTOBKH BBIITYCKHHKOB
OCHOBHOM MmIKOJTBI, ¢ ydeToM Crnenudukanun KM mist npoBenenns OI'D nmo maremaTuke u
Komudukaropa mpoBepsembix TpeboBanuii k pesyiabratram ocBoeHuss OOII OOO wu 31eMeHTOB
conepxkanus s nposeaenus OI'D no maremaruke, noaroroBiaeHHbx OUITH.

B cootrBercrBuu ¢ yueOubM mianoM MBOY Opesckass COL na 2025-2026 yueGHBIHM rox Ha
u3y4yeHue Kypca oTBefieHo 34 yaca U3 yactu yuyeOHoro 1miaHa (1 gac B Hepenro)- 8 kiace u 34 gaca u3
yacTu yueOHoro miasa (1 yac B Henenro)- 9 knacc.

COJIEP’)KAHUE OBYYEHMUSA
8 ki1ace

l‘Il/lCﬂa, HYUCTIOBblE B8bIPAJNCEHUA, NPOYEHNTbL

Harypanbasle uncna. Apudmerndeckue 1eHCTBUS C HATypailbHbIMU ynciaamu. CBolcTBa
apu(pMeTHUECKUX ACHCTBUN. JIeTMMOCTb HaTypanbHbIX Ynucel. [lenurenu u kpatHele uncia. [IpusHaku
nenuMocTH Ha 2, 3, 5, 9, 10. [lenenue ¢ octatkoMm. IIpoctsie uncna. Pa3noskeHue HaTypalbHOTO Yucia
Ha nipocthie MHOXUTEeNU. Haxoxaenne HOK, HO/I. OGbikHOBEHHBIE APOOH, AEUCTBHS C
0OBIKHOBEHHBIMH p00siMuU. JlecsiTuaHbIe 1poOH, TEUCTBUS C AECATUIHBIMU pobOsmu. [Ipumenenne
CBOMCTB U1 YIIPOIEHUs BBIpaKEHUU. TOXIECTBEHHO paBHBIE BeIpaxxeHU:A. [Iponentel. HaxoxaeHue
IIPOLIEHTOB OT YHMCJIA U YUCJA MO0 MPOIICHTY.

ByK@eHHble BbIPAINCERUA

Beipaxkenusi ¢ nepeMeHHbIMU. TOX/I€CTBEHHBIE TPE0OPa30BaHMsI BBIPAXKEHUH C IEPEMEHHBIMHU.
3HaueHHUE BBIPAKEHUM NPU U3BECTHBIX YNCIOBBIX JAHHBIX IEPEMEHHBIX.

IIpeobpazosanue evipadicenuti. Popmynvl cokpaujeHno2o ymHodcenus. Payuonanvuvie opobu

OnHouneHbl 1 MHOTOUJIeHBl. CTaHAapTHBIN BUA OAHOWIeHa, MHOrowieHa. Koaduuuent ognouiexa.
CreneHb OIHOUJIEHA, MHOTOWIEHA. JlelicTBUA ¢ OTHOWIEHaMHU U MHOrowieHaMHu. Pa3noxenue
MHOTOWIEHa Ha MHOXXHUTENIH. DOPMYJIIbI COKpAIIEHHOT0 YMHOXeHUsA. CIIOCOOBI pa3ioKeHUs
MHOTOYIEHAa Ha MHOXKHTENH. Parrionanbable IpoOu U uX cBoicTBa. JlomycTUMbIE 3HAYCHUS
nepeMeHHbIX. TOX1eCTBO, TOK/IECTBEHHBIE MPeoOpa3oBaHusl pallMOHAIbHBIX Jpobeil. CTeneHb ¢
L[EeJIBIM TTOKA3aTeNIeM U UX CBOICTBA.



VpaeﬂeHuﬂ u HepaeseHcmeda.

Jlunelinwsie ypaBHeHUs ¢ 01HOM niepemenHol. Kopenb ypaBHeHus. PaBHOCUIIbHBIE ypaBHEHHSI.
CucreMbl TUHEWHBIX YpaBHEHUN. MeTOIbl pelIeH:s] CUCTEM YPaBHEHUM: MTOJICTAHOBKH, METO/
cioxxenus, rpapuyeckuii meron. KBagparusie ypaBHenus. Hemonnoe kBagparHoe ypaBHEHHE.
Teopema Buera o kopHsx ypaBHeHus1. HepaBeHcTBa ¢ 0/iHOM nepeMeHHON. CrucTeMa HEpaBEHCTB.
MeToapl peleHs] HEpaBEHCTB M CUCTEM HEPAaBEHCTB: METO/ UHTEPBAJIOB, IpaUUeCKUii METO/I.

Dynkyuu u epaguxu

[Tonsarue pynkumn. @ynkmus u apryment. O6nacts onpenenenus GpyHknun. O61acTh 3HAYCHUN
¢byukuuu. I'paduk pyskunu. Hynu ¢pynkunun. @yHkuus, Bo3pacTaroiias Ha oTpe3ke. OyHkuus,
yObIBaromias Ha oTpeske. Jluneiinas ¢pyHkuus u ee cpoiictBa. ['paduk nuHeitHoi GyHKIUU. YTIOBOM
ko3 dunuent pynknun. OOpaTHO MponopiuoHaNbHas QYHKIHS U ee cBolcTBa. KBaapaTnunas
¢bynkuus u ee cBoiictBa. I'paduk kBaaparnynoil pynkuun. Crenennas ¢pyHkuus. UeTHas, HeueTHas
¢yHukius. CBOMCTBA YeTHOW M HEYETHOW CTeNeHHBIX QyHKIMH. ['paduku cTeneHHbIX QYyHKIITUH.
UYrenue rpagukoB QyHKIHH.

Texcmosvie 3a0auu

TexcroBblEe 3aJa4Yyu Ha IBUXKCHUEC U CIIOCOOEI peuicHus. TexkcToBbIE 3aJa4y Ha BBIYUCJIICHUC o0BeMa
paboThI ¥ crIOcOObI UX peneHui. TeKcToBbIe 3a]a4K Ha MTPOLIEHTHOE COJICP)KAHKE BEIIECTB B CILIABAX,
CMECSIX U pacTBOpax, COCOOBI PEIICHUH.

Onemenmol cmamucmuKku u meopuu 6€pOﬂmH00m€ﬁ.

HauanbHble cBeleHUsI U3 TeOpUU BeposiTHOCTeN. BeposTHOCTH cityyaiiHoro coosiTus. CiioxeHue u
YMHO>KE€HHUE BEPOSITHOCTE.

TpeyeonvHuxu.

BricoTa, MeaunaHna, CpelHssl IMHUS TPEyTrojbHUKA. PaBHOOEAPEHHBINH U PAaBHOCTOPOHHUM
TpeyronbHukH. [Ipu3Haku paBeHCTBa U 10J00Us TPEYroJbHUKOB. Pemenue TpeyronbHukoB. Cymma
yTJ0B TpeyroibHuKa. CBOMCTBA NPSAMOYTOJIBHBIX TpeyroiabHUKOB. Teopema [Tudaropa. Teopema
CHUHYCOB U KOCUHYCOB. HepaBeHCTBO TpeyroyibHUKOB. [1n01mans TpeyronbHuKa.

Mnoeoyzonvruku.

Buast MHOroyrosnsHukos. [lapannenorpamm, ero cBoiictsa u npusHaku. [1nomanes napamienorpamma.
Pom0, npsimoyronbHUK, KBaapar. Tpanenus. Cpenuss nuHus Tpaneuud. [lnomans Tpanenum.
IIpaBuibHBIE MHOTOYTOJIBHUKH.

Okpyoicnocme.

KacarenbHas K OKpY>KHOCTH U €€ cBoicTBa. LleHTpanbHbIl U BIUCAaHHBIN yTibl. OKPY>KHOCTb,
OInMCaHHas OKOJIO TPCYTOJIbHUKA. OKPY)KHOCTI), BIIMCaHHasA B TPCYTOJIbHUK. IIJ'II/IHa OKPYXKHOCTH.
[Inomans kpyra.

Pewenue MperRUupo6O4UHRbIX 6APUARNOEB



COJAEPKAHUE OBYYEHUS
9 Kiacc

qI/lC]ZCl, Hucioesle 8blpas;cerus, npoyeHnivl

Harypanbnbie uncna. ApudmMerndyeckue AeHCTBUS ¢ HATypalbHbIMU ynciiamu. CBoicTBa
apu(dmeTnuecKux nercTBuil. JleTuMocTh HaTypadbHBIX uyncell. Jlenmurenu u kparaeie yucia. [Ipusnaku
nenuMocTH Ha 2, 3, 5, 9, 10. Jlenmenue ¢ ocrarkoM. [Ipocteie uncna. Pa3noxkeHue HaTypaaIbHOTO YHCIa
Ha nipocthie MHOXUTEeNU. Haxoxaenne HOK, HOJI. O6bikHOBEHHBIE IpOo0OH, NeHCTBUS C
O0OBIKHOBEHHBIMU JIp00siMHU. JlecssTuuHbie TpoOH, TeHCTBUS ¢ JeCATUYHBIMU apobsimu. [Ipumenenue
CBOMCTB JJIs1 YIIPOILEHUsI BbIpakeHU. ToxIeCcTBEHHO paBHbIe BeIpaxeHus. [Ipouentsl. Haxoxnenue
MIPOLIEHTOB OT YKCJIa U YHUCJIA 110 MPOLIEHTY.

EyK@eHHble BbIPAINCEHUA

BeipaxkeHust ¢ nepeMeHHbIMU. TOX/1€CTBEHHbIE IPE0OPa30BaHMsl BBIPAXKEHUM C IepEeMEHHBIMU.
3Ha4yeHHE BBIPAKEHUM NIPU U3BECTHBIX YNCIOBBIX JaHHBIX IEPEMEHHBIX.

IIpeobpazosanue evipadicenuti. Popmynvl cokpaujenno2o ymHodicenus. Payuonanvuvie opobu

OnHouneHbl 1 MHOTOUJIeHBl. CTaHAapTHBIN BUA OAHOWIeHA, MHOrowieHa. KoaduiueHt ogqnouiena.
CreneHb OHOWIEHA, MHOTOWIeHa. JleficTBUsI ¢ OqHOUYJIEHaMHU U MHOTO4YJieHaMU. Pa3noxenue
MHOTOWJIeHa Ha MHOKHUTEIU. POPMYIIbI COKpAIIEHHOTO YMHOKEeHUsA. CrIOCOOBI pa3ioKeHus
MHOTOYIEHAa Ha MHOXKHTENH. PanioHanbHbie 1poOu U ux cBoicTBa. JlomycTUMble 3HAUCHUS
nepeMeHHbIX. TOXIeCTBO, TOK/IECTBEHHBIE MPeoOpa3oBaHUsl palMOHaNIbHBIX Apobeil. CTeneHs ¢
LIE€JIbIM NTOKA3aTEeNIEM U UX CBOICTBA.

YpaeHeHuﬂ U HepaeeHcmea

JIuHeliHble ypaBHEHUS C OJHOUN nnepeMeHHoN. KopeHb ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUS.
CucreMsl TMHENHBIX YPaBHEHUN. MeTOABI pEIIEHNS] CUCTEM YPABHEHUI: MTOJICTAHOBKH, METO
cioxeHus, rpapuueckuii meron. Ksagparusie ypaBHenus. HermonHoe kBajgpaTHoe ypaBHEHHUE.
Teopema Buera o kopHsx ypaBHeHHs. HepaBeHcTBa ¢ 0qHOM nepeMeHHo. CucremMa HEpaBeHCTB.
MeTo/1bl pelIeHHs] HEpaBEHCTB U CUCTEM HEPaBEHCTB: METOJ HHTEPBAJIOB, TpauIeCKUil METO.

Ilpocpeccuu: apupmemuueckas u ceomempuieckas

YucnoBble ociie1oBaTebHOCTU. ApudmMernueckas nporpeccusi Pasnocts apudmernyeckon
nporpeccuu. @opmyia N-oro uneHa apudmerndyeckoit nporpeccun. Popmyia CyMMsl N-X YWICHOB
apupMeruueckoil nporpeccun. ['eomerpuueckas nporpeccusi. 3HaMEHaTeIb TEOMETPUUECKON
nporpeccun. @opMyia n-oro wieHa reoMeTpuiaeckoi nmporpeccuu. @opmMyina CyMMBbI N WICHOB
reoMetrpudeckoi mporpeccun. Cymma 0€CKOHEUYHON reOMEeTpHYIe CKOM TIPOTPECCHH.

Dyuxyuu u epaguru

[Tonsarue dynkumn. Oynkmus u apryment. O6nacts onpeneneHus pyakmuu. O61acTh 3HaYCHHUI
bynkunn. ['paduk pyakunn. Hynn pynknnn. OyHkius, Bo3pacraromias Ha oTpe3ke. OyHKIus,
yObIBaromias Ha otpeske. Jluneiinas ¢pyHkuus u ee cpoiictBa. I'paduk nuHeitHoN GyHKIMU. YTIOBOM
ko3 punuent pynkuuu. OOpaTHO nponopuoHaibHas GyHKUUS U ee cBoiicTBa. KBanparuunas
¢byHkuus u ee cpoiictpa. I'paduk kBagpatnunoit pynkuuu. Crenennas pynkuus. YetHasi, HeueTHas
¢byukus. CBOMCTBAa YeTHOW M HEYETHOU cTeneHHBIX QyHKImii. [ paduku cTemeHHbIX QyHKITUH.
Urenue rpagukoB GyHKIHH.

Texcmosvie 3a0auu

TekcToBbIC 3a1a4X Ha JABHKECHUE U CHOCOOBI peuicHus. TekcToBbIe 3a/1aUl HAa BEIUMCIICHHUE o0BeMa
pa6OTBI U CITOCOOBI MX pemeHI/Iﬁ. TekcToBBIC 3aa4i Ha IIPOUCHTHOC COACPIKAHUC BCIICCTB B CIIJIaBax,
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CMECAX U paCTBOpax, CIIOCOOBI PCIICHUA .
Onemenmol cmamucmuku u meopuu eepo;zrnHocmeﬁ.

Mertobl perieHuss KOMOMHATOPHBIX 3a/1a4: Mepedop BO3MOKHBIX BApUAHTOB, IEPEBO BAPUAHTOB,
IIpaBUJIO YMHOXKCHUS. HepeCTaHOBKI/I, pPasMCIICHUs, COUYCTaHUA. HauanbHubie CBCIACHHA U3 TCOPUU
BeposATHOCTEH. BeposiTHOCTE cimydaitHOTO coObITHSI. ClTOKEHHE M YMHOKEHHUE BEPOSITHOCTEH.

TpeyzonvHuxu.

BricoTa, Meauana, cpeHssl TUHUS TPEYToIbHUKA. PaBHOOEIpEHHBIN U PaBHOCTOPOHHUHN
TpeyronbHUKH. [Ipu3Haku paBeHCcTBa U TOA00US TPEYroJbHUKOB. Pemenue TpeyronpHukoB. Cymma
YIJIOB TpeyrojbHuKa. CBOKWCTBA MPSAMOYTOJIBHBIX TPEYTroiabHUKOB. Teopema ITudaropa. Teopema
CHHYCOB U KocuHycoB. HepaBeHcTBO TpeyronbHUKOB. [li1omans TpeyroipHuKa.

Mnoeoyzonvruku.

Bunsl MHOroyronsHukoB. [Tapamnenorpamm, ero cBoiicTsa u npusHaku. Ilnomanes napamnenorpamma.
Pom0, npsimoyronbHUK, KBaapar. Tpanenus. Cpenusst nuHus Tpaneuu. [lnomans Tpanenum.
[TpaBunbHBIE MHOTOYTOJIBHUKHU.

Oxkpyorcnocme.

KacarenbHast kK OKpy>XHOCTH H €€ CBOWCTBA. LleHTpallbHBIN U BIUCAaHHBIN yIiibl. OKPYKHOCTH,
OIMCaHHAas OKOJIO TPEYrojbHUKa. OKpY>KHOCTb, BIMCAaHHAs B TPEYTroJIbHUK. [{1IMHA OKPY>KHOCTH.
[Tnomaae kpyra.

Pewenue mpenuposounvix eapuanmos u 3a0anuii u3 omxpweimozo 6auwka sadanui OI'9-9

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«d10AI'OTOI'BKA K OI'9» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

8 kiaacc

JINYHOCTHBIE PE3YJIbTATDI:

- OTBETCTBEHHOE OTHOILEHHUE K YUEHHIO, TOTOBHOCTb U CHOCOOHOCTb K CAMOPAa3BUTHUIO U
€caM000Opa30BaHUIO HA OCHOBE MOTHUBALIMM K O0YUYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHHUIO JaNbHEH e NHINBUAYATbHON TPAaeKTOPUHU 00pa3oBaHus Ha 6a3e OPUECHTUPOBKH
B Mupe npodeccuii 1 npodecCuOHAIBHBIX IPEANOYTEHUH, C YU€TOM yCTOWYNBBIX
[I03HABaTEJIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS

KTpyay.
- ®opMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH.

- OcBoeHME COIMATBHBIX HOPM, IPABIII OBEJCHUS, POJIEH U (OPM COIIMAITBHOM )KU3HU.

- Pa3zButHe MOpanbHOrO CO3HAHMS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX MPOo0iIemM
Ha OCHOBE JINYHOCTHOTO BBIOOpA, (POPMHUPOBAHUS HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOTI'O IIOBEACHHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIICHHUS K
HPaBCTBEHHBIM IIOCTYIIKaM.

- q)OpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B OGH.[CHI/II/I U COTPYAHHUYCCTBC.

- ®opMHpOBaHUE CHOCOOHOCTH K AMOIHOHAIBFHOMY BOCTIPHATHIO MaTeMaTHYECKHUX OOBEKTOB,
3aJla4, pelUIeHN, pacCyKIeHUM



METAINIPEJAMETHBIE PE3YJIbTATDI:
Pecynamuenvie YY/I

- OIpeAeNATh COOCTBEHHBIEC MPOOIEMBI U MPUYNHBI UX BOSHUKHOBEHHUS IPpU padoTe
C MaTeMaTUYECKUMHU 00BEeKTaMu;

- popMyIMpOBaTh COOCTBEHHBIE BEPCUU MU MIPUMEHSTDH YK€ U3BECTHBIE (DOPMBI U METO/IbI
pelIeHust MaTeMaTHIecKol Tpo0IeMbl, (POPMYIHPOBATH MPEANOIOKEHUS U CTPOUTh TUIOTE3BI
OTHOCHUTEJIBHO PacCCMaTPUBAEMOI0 00BEKTa U MPEABOCXHINATH PE3yJIbTaThl CBOCH yueOHO -
[I03HABATEJIbHOU NeATEIbHOCTH;

- ONIPENEIATH IIyTU JOCTUKEHUS LeJIel U B3BELIUBATh BO3MOXKHOCTH Pa3peLICHUs
ONpeIeTICeHHBIX YueOHO-TI03HABATENbHbIX 33/1a4 B COOTBETCTBUU C ONPEICIICHHBIMHU
KpPUTEpHUAMHU U 3aJla4aMUu;

- BBICTpauMBaTh COOCTBEHHOE 00pa30BaTEIbHOE MOANPOCTPAHCTBO JIJIsl pa3pelIeHuUs
OTIPENICTICHHOTO KpyTa 3aja4, ONPEASIISITh U HAXOIUTh YCIOBHS ISl pEaTU3aliy UIeH 1
MJIaHOB (caM000OyUeHHe);

- CaMOCTOSITEIILHO BBIOUPATh CPEAH MPEAIIOKEHHBIX pecypcoB Hauboee 3¢ (HeKTUBHBIS
Y 3HaYMMBIE TIPU paboTe ¢ onpeeIeHHO MaTeMaTUYECKOW MOJIENbIO;

- YMCTb COCTABJIATH IIJIAH pa3pCIICHUA OIIPCACIICHHOI'O KpyTa 3aaa4, UCIIOJIb3Y A
Pa3InYHBbIC CXEMBbI, pCCYPChI IOCTPOCHUA AUArpaMM, MCHTAJIbHBIX KapT, MMO3BOJIAIOIINUX
MMpONU3BCCTHU JIOTUKO - CTPYKTypHBIﬁ aHaJIn3 3aJa4u,

- yMeTh IIJIAaHUPOBAThH CBON 00pa3oBaTelbHBIN MapIIPYT, KOPPEKTUPOBATH U BHOCUTH
oTpeieJICHHbIC NU3MEHEHUS, KAUECTBEHHO BIUSIONINE HA KOHEYHBINA MTPOAYKT yueOHO-
MM03HABATEIILHOM JIEATCIBHOCTH;

- YMCHHUEC Ka4YCCTBECHHO COOTHOCUTL CBOH I[Gf/iCTBI/ISI C MpCABKYIIa€MbIM UTOIOM yqe6H0—
MMO3HABaTEIbHOMU ACATCIIBHOCTH MOCPCACTBOM KOHTPOJIA U INITAHUPOBAHUA y‘{€6HOFO nponecca
B COOTBCTCTBHUH C USMCHAIOIMIUMUCS CUTYallUAMHU U IPUMCHACMBIMHA CPCACTBAMUA U Q)OpMaMI/I
OpraHu3alu COTPyAHHUYCCTBA, a TAKKE HH,Z[HBHI[yaJ'ILHOfI pa60TbI Ha YpPOKE;

- YMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA PEATN3ALUH PEIICHNUS] MATEMaTUYECKUX
3a/1a4, NoA0MpaTh HHCTPYMEHTHI JIJISl OIICHUBAHMS CBOEH TPACKTOPHH B paboTe C
MAaTEMaTHYECKUMH [OHATUAMHA U MOJEISAMU;

Hloznasamenvnvie YY/1

- YMEHHE OINPEAeNATh OCHOBOIIOIArarollee MOHIATHE U MPOU3BOANTH JIOTHKO-CTPYKTYPHBIN
aHaJu3, ONPEAEIATh OCHOBHBIC IPU3HAKU U CBOMCTBA C TOMOILbI COOTBETCTBYIOIIUX CPEJCTB
U UHCTPYMEHTOB;

- YMEHHUE NPOBOJIUTH KIaCCUPUKALMIO 0OBEKTOB HA OCHOBE KPUTEPHUEB, BBIJIEIATH OCHOBHOE
Ha (poHE BTOPOCTENIEHHBIX JaHHBIX;

- YMEHHE MIPOBOAUTDH JOTMUECKOE PACCYXkJICHUE B HANpaBICHUH OT OOLIMX 3aKOHOMEpPHOCTEN
A3y4aeMOU 3a/1a4¥ 10 YaCTHBIX PACCMOTPEHHIL;

- YMCHHUC CTPOUTDH JIOTHIYCCKHEC PACCYXKACHUA Ha OCHOBC CUCTEMHBIX CpaBHeHI/Iﬁ
OCHOBHBIX KOMIIOHCHTOB U3Yy4a€MOI'0 MaTEMAaTUIYCCKOI'o pasaciia ujii MOJCJIN, ITIOHATUA
HJIN KJIAaCCOB, BBIJCIIAA ONIPEACIICHHBIC CYIICCTBECHHBIC ITPHU3HAKN U KPUTCPUU,

- YMCHUCE BbLIABJIATH, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTD, IOTUYHOCTb COOTBETCTBYIOIINU X



OCIIOYECK paccyxc,ueHI/Iﬁ npu pa60Te C MaTCMAaTHUYCCKUMHU 3aga4aMU, YMCTb HOI[pO6HO H CXKaTo
MpCACTABIIATH AC€TATINU3AIMI0O OCHOBHBLIX KOMIIOHCHTOB IIPHU JOKAa3aTCJIbCTBC HOHSATHUH U
COOTHOIIICHUM Ha MAaTEMaTHYECKOM SI3BIKEC,

- YMEHHE OPTaHU30BbIBAThH MMOUCK M BBIABIISTH NPUYMHBI BOSHUKAIOIINX MPOILIECCOB, SIBICHUH,
HanboJsee BeposSTHbIC (PaKTOPHI, IO KOTOPHIM MaTeMaTHISCKUE MOJCITH U OOBEKTHI BETyT ceOs
TI0 OTIPEJICJICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOJIUTH MPHUYMHHO-CIICCTBCHHBIA aHAJH3
MOHATHM, CYyKIECHUN U MaTEMaTHYECKUX 3aKOHOB;

- YMEHHE CTPOUTh MAaTEMAaTUUECKYI0 MOJIEJIb TP 3a/JaHHOM YCJIOBHH, 00aaaronieit
onpeseieHHbIMU XapaKTEPUCTUKaMU OOBEKTa MPU HAIMYUU OTNpEAESICHHBIX KOMIIOHEHTOB
(bopMHpYIOIIErocs: MPEeANOoIaracMoro NOHATHS WU SIBJICHNUS,

- YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIISIFOILYI0 MaTeMAaTUYECKOU
3a7la4y Ha A3bIK rpaueckoro oToOpa>keHus - COCTaBICHUSI MaTeMaTUYECKOM MOIeNH,
COXPAaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

- YMCHHUC 3a1aBaTh IJIaH pCIICHUA MaTeMaTH4eCKOu 3aa4u, pC€aJIM30BbIBATb AJITOPHUTM
ﬂeﬁCTBHﬁ KaK MOIIaroBoM HUHCTPYKIHH I pA3pCUICHUA y‘I€6HO-H03HaBaTCHBHOﬁ 3aJa4u,

- YMCHUE CTPOUTH AOKA3ATCIBCTBO METOAOM OT IPOTUBHOIO,

- yMeHHe paboTarh ¢ MpOoOIEeMHOM cUTyalnueil, oCcyIecTBIsAT, 00pa3oBaTesIbHBINA MPOIECcC
MOCPECTBOM IIOMCKA METOJIOB U CIIOCOOOB pa3pelIeHus 3a1a4u, ONPEAeNIATh TPAaHUIIBI CBOETO
00pa30BaTeNLHOTO MPOCTPAHCTBA;

- YMCETb OPUCHTUPOBATHCA B TCKCTEC, BBISIBJIATH I'NTABHOC YCIIOBUC 3aJa4U U
YCTaHaBJIMBATb COOTHOUICHUC paCCMATPHUBACMBbBIX OGLCKTOB;

- YMCHHEC NICPCBOAUTH, MHTCPIIPETUPOBATL TCKCT B HHBIC (1)OpMLI npeacTaBJICHUA
I/IH(i)OpMaLII/II/II CXCMbI, AUArpaMMBbl, Fpa(l)I/ILICCKOC ONpeACTAaBJICHUC NAHHBIX;

Kommynuxkamuenvie YY/[

- yMeHHe paboTaTh B KOMaHe, GOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U
y4eOHOI0 B3aUMOJIEHCTBHS B YCIOBUSX KOMaH/IHON UTPHI WJIM HHON (hOPMBI
B3aNMOJCHCTBHS;

- YMEHHE paclpeesiTh POJIU U 33a/1a4d B paMKax 3aHATHsS, HOPMUPYST TaKKe
HaBBIKH OPraHU3aTOPCKOIrO XapaKTepa;

- YMCHHUC OUCHUBATDH NIPABHUJIbHOCTD COOCTBEHHBIX HeﬁCTBHﬁ, a TaKXKC JCATCIIBbHOCTHU
APYrux y4aCTHUKOB KOMAaHAbI;

- KOPpPCKTHO, B paMKaXx 3aaa4 KOMMYHHKallUu, Q)OpMYHI/IpOBaTB W OTCTauBaThb B3TJIAbI,
APryYMEHTHPOBATH JOBOAbI, BBIBO/IbI, 4 TAKKEC BbIIBUT'ATh KOHTPAPTYMCHTHI, HCO6XO,I[I/IMBIC A1
BBIABJICHUA CUTYAallUH YCII€XA B pCIICHUN TOM WJIM MHOM MaTEMaTHUYCCKOM 3a1a4u,

- YMCHHUE MMOJB30BATLCA MATEMATUYCCKUMU TCPMUHAMU I PCIICHUA y‘le6HO-H03HaBaTeJ'IBHBIX
3aa4, a TaKXKC CTPOUTH COOTBETCTBYIOIIUEC PCUYCBLIC BLICKA3bIBAHUS HA MAaTECMAaTHYCCKOM
SA3BIKC OJId BBICTpAaWBAaHUA MaTeMaTU4eCKOM MOACIIN,

- YMETb CTPOUTH MAaTCMATUYCCKHUEC MOJICJIU C TIOMOIIBIO COOTBECTCTBYIOIIICTO
nporpaMMHOTIO O6CCH6‘—I€HI/IH, CCPBHUCOB CBO6OI{HOFO OTHAJICHHOT'O OOCTYIIA,

- YMETh TPaMOTHO ¥ Y€TKO, coriiacHo npaBmiam odopmiieus KNMM-a OI'D
3aHOCUTD MOJIyYEHHbBIE PE3YJIbTAThI - OTBETHI.

INPEAMETHBIE PE3YJIbTATbI:



K xoHI1y 00yuenus B 8 kiiacce oOyyaroniyecs rnojryyaT cleAyIoue NpeAMEeTHbIE pe3yJIbTaThl:
- IOBTOPAT M CUCTEMATH3UPYIOT paHee M3Y4YEHHbIN MaTepHai HIKOJBHOIO Kypca MaTeMaTHKH;
- IOBTOPSAT OCHOBHBIE NPUEMBI PELICHUS 33]a4;

- OBJIAJICIOT HABBIKAMHM MMOCTPOCHUS U aHAIIN3a MIPEANO0IaraeMoro pereHus
MIOCTaBJICHHOM 3a7a4Hu;

- IOBHAKOMHUTBHCA Ha IMPAKTUKE HCCTAHAAPTHBIC METOJbl PCUICHUA 3adadv;

- IOBBICSIT YPOBEHb CBOEH MaTEMATUUECKOU KYJIBTYPbl, TBOPUECKOTO Pa3BUTHS,
IIO3HABaTEIILHOU aKTUBHOCTY;

- IO3HAKOMHUTHCSI C BO3MOKHOCTSIMH HCIIOIb30BAHMS AJIEKTPOHHBIX CPEJICTB 00yUCHHUS, B
ToM unciie IHTepHeT-pecypcoB, B X0/i€ MOATOTOBKH K UTOIOBOM aTTecTauu B (hopme
oro.

9 xiacc
JAYHOCTHBIE PE3YJIbTATBI:

1) ymeHue sICHO, TOYHO, IPAMOTHO M3J1araTh CBOM MbICJIH B YCTHOW M MMMCbMEHHO peyuu, HIOHUMATh
CMBICJI IIOCTaBJICHHOM 3a/1auy, BBICTPAUBaTh apryMEHTALUIO, IPUBOIUTH IIPUMEDPBI U
KOHTPIIPUMEPBHI;

2) KPUTHYHOCTH MBIIIJICHUSI, yMCHUE PACIIO3HABATD JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIIMYATh THIIOTE3Y OT (paKTa;

3) npeacTaBJICHUC O MaTeMaTH4YeCKOM HAYKC KakK C(bepe YeJI0BEeUECKOM JACATCIbHOCTH, 00 pTamax ee
pa3BuTHA, O €€ 3HAYMMOCTHU JI1 PA3BUTUS IUBWIM3ALIUU;
4) Kp€aTUBHOCTH MBIIIJICHUSA, MHUIIUATHBA, HAXOAUYMNBOCTb, aKTUBHOCTD IIPU PCIICHUN
MAaTCMAaTHYCCKHUX 3aJa4,

5) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3YJILTAT YIEOHON MATEMATHIECKOM eSITEIbHOCTH;
6) crtoCOOHOCTH K SMOIMOHAIEHOMY BOCIIPHSITHIO MATEMATHIECKUX O0OBEKTOB, 33/1a4, PEIICHHIA,
paccyKIeHuM;

METANPEIMETHBIE PE3YJIbTATbDI:

1) nepBOHayYaNIbHBIE TIPEICTABICHUS 00 MIIESIX H O METOJJaX MATEMAaTHKU KaK 00 YHHBEPCAILHOM SI3BIKE
HAyKHU U TEXHUKH, CPEICTBE MOJCIMPOBAHUS SIBJICHUN U IIPOLIECCOB;
2) yMeHHe BHJIETh MaTeMaTHYECKYIO 33]]ady B KOHTEKCTE IPOOJIEMHOM CHTYAIlHU B JIPYTHX
JUCHUIIINHAX, B OKPYKAIOIIEH )KU3HU;

3) yMeHHe HaXOAUTh B Pa3IMYHBIX HCTOYHHKAX HH(POPMALINIO, HEOOXOAUMYIO ISl PEIICHHUS
MaTeMaTHYECKUX Npo0IeM, U IPEACTABIATh €€ B MOHATHOH (popMe; NPUHUMATh pEeIIeHNUE B
YCITIOBUSIX HEMOJIHOM 1 M30BITOYHOM, TOYHOM 1 BEpOSITHOCTHON MH(OpMAIHH;

4) yMeHUe OHMMATh U MCIOJIb30BaTh MATEMATHUYECKUE CPEJICTBA HATIISITHOCTH (IrpaduKu, qHarpaMMel,
TaOJIHIIBI, CXEMBI U JIp.) JUIS WILTIOCTPAIUY, HHTEPIPETalui, apryMEeHTAllNH;

5) yMeHUe BBIIBHTaTh TUIIOTE3bI IIPU PEIICHNH y4eOHBIX 3a/1a4 ¥ TOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKHU;



6) yMeH#e IPUMEHSTh HHIYKTHBHBIC U JICIyKTHBHbIC CIIOCOOBI PACCYKACHHIA, BUCTh Pa3InIHbIC
CTpaTeruyl penIeHus 3a1ad;

7) MOHUMAaHUE CYIIHOCTH AITOPUTMUYECKHX MPEINUCAHUI U YMEHHE JIeHCTBOBATh B COOTBETCTBUH C
MIPEI0KEHHBIM AIITOPUTMOM;

8) yMeHue caMOCTOSATENIFHO CTABHUTH LIEJIN, BEIOMPATh H CO3J]aBaTh aJITOPHTMBI IS PEIICHHsT YIeOHBIX
MaTEeMaTHYECKUX MPOoOIeM;

9) yMeHHe IIIaHUPOBATh M OCYIIECTBIISATH ACSTSILHOCTh, HAPABICHHYIO HA PEIICHHE 3a/1a4
HCCIIEN0BATENBCKOTO XapaKTepa,

INPEAMETHBIE PE3YJIbTATDI:
K xonmy oOyuenus B 9 kiacce o0ydaromuecst moaydar cieAykoIIne MpeIMeTHbIE pe3yIbTaThl:

1) ymenue paboTaTh ¢ MATEMATUIECKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHHE HEOOXOMUMON
uHpOpMaLUn);

2) BnajeHre 0a30BbIM MMOHATUIHBIM aIapaTOM:

— pa3BUTHE MPEJCTABICHUI O YnCIe,

— OBJIQJICHUE CUMBOJIBHBIM SI3bIKOM MaTEMaTHKH,

— U3y4YCHHE DJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
— OCBOEHHE OCHOBHBIX ()aKTOB M METOJIOB TUIAHUMETPHH,

— 3HAKOMCTBO C ITPOCTEUIIMMU IPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOMCTBaMH,
— (hopmupoBaHHE MPENCTABICHNN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE U
Pa3IMUHBIX CIOCO0aX MX MU3y4eHHsI, 00 0COOCHHOCTSX BHIBOJIOB M MPOTHO30B, HOCSIIINX
BEPOSITHOCTHBIN XapaKTep;

3) OBJIAACHUC MPAKTUYCCKH 3HAYUMMbIMHA MAaTECMATHYCCKUMHU YMCHUAMU U HABbIKaMU, UX IIPUMCHCHUEC K
PCHICHNIO MATEMATUYCCKUX U HEMATEMATUICCKUX 3a4a4, MPEANIOoIararomec ymMeHue:

— BBINOJIHATH YCTHBIE, IUCbMEHHBIE, THCTPYMEHTAJIbHBIE BBIYMCIICHUS; IPOBOANUTH HECIIOKHBIE
NPAaKTUYECKHE PACUeThl C CTIOIb30BAHUEM IIPU HEOOXOJUMOCTH CIIPAaBOYHBIX MaTEPHAJIOB,
KaJIbKYJIATOpa, KOMIIBIOTEPA;

— BBINOJIHATH ajredpanyeckue npeoOpa3oBaHysl PALMOHANBHBIX BBIPAKEHUHN, IPUMEHSTh UX JUIs
pemeHns y4eOHbIX MaTeMAaTHUYECKUX 3aa4 1 3a/]1a4, BOSHUKAIOLINX B CMEXXHBIX Y4eOHBIX
npeaMerax;

— IIOJIB30BAThCA MAaTCMATHYCCKUMMH (I)OpMy.]'IaMI/I 1 CaMOCTOATCIbHO COCTABIIATH (I)OpMy.HBI
3aBHCHMOCTEH MEXKAY BEINYMHAMU Ha OCHOBC O606IlI€HI/I$[ YaCTHBIX CIIy4acB 1 OKCIICPUMCHTA,

— peuiaTtb JIMHEHHBIC U KBaJIpaTHbIC YPABHCHHA U HCPABCHCTBA, 4 TAKKC MIPUBOJHUMBIC K HUM
YpaBHCHUA, HEPABCHCTBA, CUCTCMbI, IPUMCHATDH rpa(bnqecm/le MNpeACTAaBJICHUSA JJIA pCIICHUA U
HUCCIICAOBAHUA ypaBHCHI/IfI, HEPABCHCTB, CUCTEM; IIPUMEHATD IMOJTYUCHHBIC YMCHUA NJIA PCIICHUA
3a/la4 U3 MaTCMAaTHUKU, CMCKHBIX IIPCAMETOB, ITPAKTHUKH,

— CTpouTh Tpaduku GyHKINN, OMMMCHIBATh UX CBOMCTBA, UCIIOJIL30BaTh (PYHKIIMOHAILHO-Tpadrueckue
MIPEIICTABJICHUS JJIsI OTIMCAHUS M aHaJn3a YIeOHbIX MATEMAaTHYECKUX 3a/1a4 U PEaTbHBIX
3aBUCHUMOCTEH;

— HCII0JIb30BaTh T€OMETPUUECKHI A3BIK JUISl OMUCAHUS MTPEIMETOB OKPYKAIOUIET0 MUPA; BBITOJIHATh
YEepTEeXkH, JeJIaTh PUCYHKH, CXEMBI, 10 YCIOBHIO 3a/1ay;



— U3MEPATH JUTHHBI OTPE3KOB, BEJIMYMHBI YTIIOB, UCMIOIB30BATH (POPMYJIBI JJIsi HAXOXKICHUS
MIEPUMETPOB, TUIOMIAJIEH 1 00HEMOB T€OMETPUUECKUX (PUTYP;

— MPUMEHSTh 3HAHUS O TEOMETPUUECKHUX (PUTYypax U UX CBOMCTBAX IS PEIICHUS TEOMETPUUECKUX U
MIPAKTUYECKUX 3a1aY;

— HCIOJIb30BaTh OCHOBHBIC CIIOCOOBI MPEACTABIICHHS M aHAJIM3a CTATUCTHYECKUX TAHHBIX; pEIIaTh
3a71a91 Ha HAXOXKJICHUE YaCTOThI U BEPOSITHOCTU CIy4alHbIX COOBITHI;

— MPUMEHSTh U3YUYCHHBIC MOHATHS, PE3yJIbTaThl U METOBI MIPU PELICHUH 3a]1a4 U3 Pa3IMUHBIX
pa3zenoB Kypca, B TOM YHCIE 3a/1a4, HE CBOSLINXCS K HEMOCPEICTBEHHOMY IIPUMEHEHHIO
W3BECTHBIX AJITOPUTMOB;

— TOYHO Y I'PaMOTHO BbIpa’KaTh CBOU MBICIIM B YCTHOHM U IMCbMEHHOH peun, IPUMEHss
MaTeMaTUYeCKy0 TEPMUHOJIOTHIO U CUMBOJIHMKY; UCIIOJIb30BaTh PA3JINUHbIE S3bIKM MATEMATUKH
(coBecHbIHN, CUMBOIMYECKHM, Tpaduyeckuii); 000CHOBBIBATH CY)KJEHHUS, IPOBOAUTH
KJIacCU(UKAIHIO, 10KAa3bIBaTh MATEMaTUIECKUE YTBEPKICHHUS.



TemaTu4yeckoe MNJIAaHUPOBaHUe, 8 Kjacc

Ne | HaummeHoBaHuUe pa3iesia U TeM KoauyecTBo 4acoB | DiiekTpoHHbIE (U (POBHIE)
NMPOrpaMmblI Beero K/P | /P o0pa3oBaTejbHbIE PECYpPChl
1 Yucia, YUCIOBBIE BHIPAKEHHS, 3 bu6morexa [HOK
HPOLEHTEI https://m.edsoo.ru/7f415b90
2 ByKBEHHBIE BBIPAKEHHSI 3 bubmorexa [IOK
https://m.edsoo.ru/7f415b90
3 [IpeoOpa3oBaHue BHIPAKEHUIA. 3 bubmuorexa IIOK
DOPMYITH COKPAIICHHOTO https://m.edsoo.ru/7f415b90
YMHO)KGHI/HI. PaIII/IOHa.HBHI)Ie
JIpooHu
4 YpaBHEHHS 1 HEPABEHCTBA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 DyHKIMU U TpaPuKu 3 bubnunoreka [JOK
https://m.edsoo.ru/7f415b90
6 TekcToBbIC 3a1auu 3 Bubsmorexa [IOK
https://m.edsoo.ru/7f415b90
7 D1eMEHTEI czamcmxn U TCOpUU 2 Bu6mioreka [JOK
BCPOATHOCTCH. https://m.edsoo.ru/7f415b90
8 TpeyrobHHKN. 3 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
9 MHOTrOYTOJIbHUKH. 3 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
10 | OxpyxuoCTS 3 bubnuorexa LIOK
https://m.edsoo.ru/7f415b90
11 | Pewenue TPEHUPOBOYHBIX 3 bubmmorexa [IOK
BAPHAHTOB https://m.edsoo.ru/7f415b90
12 2 2 http://math100.ru/ogenew/
[Iposepounas padora B popme https://www.time4math.ru/oge
ors https://neznaika.info/oge/math o
ge
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NMPOrpaMmblI Beero | K/P | II/P | 00pasoBaTeabHbIe pecypesbl
1 Yucia, YUCIOBBIE BHIPAKEHHS, 3 BH6J_IH0TeKa LOK
MPOLEHTH https://m.edso00.ru/7f415b90
2 ByKBeHHBIE BBIPAKEHHS 2 bu6morexa [HOK
https://m.edsoo.ru/7f415b90
3 [IpeoGpa3oBanye BBHIPAKEHHUIA. 3 bu6morexa [HOK
DOPMYJTBI COKPAIIEHHOTO https://m.edso00.ru/7f415b90
YMHOKEHHS. ParmoHanbpHbIC
Jpobu
4 VYpaBHEHUS U HEPABEHCTBA 3 bubnnoreka [HOK
https://m.edsoo.ru/7f415b90
5 Tporpeccuu: apudMerndeckas n | S BH6JIIHOTeKa LHOK
reOMeTpHYECKAS https://m.edso00.ru/7f415b90
6 OyHKIMU U TpaPuKu 2 bubnnoreka [JOK
https://m.edso00.ru/7f415b90
7 TekcToBbIE 3amaun 3 bubnuorexa TIOK
https://m.edso00.ru/7f415b90
8 DJIEMEHTHI CTaTUCTUKH U TEOPUU 2 bubanoreka LIOK
BEPOSITHOCTEH. https://m.edsoo.ru/7f415b90
9 TpeyrobHHKN. 3 bubnmnorexa LIOK
https://m.edso00.ru/7f415b90
10 MHOrOYTOJIbHUKH. 3 bubmuoreka [JOK
https://m.edso00.ru/7f415b90
11 | OxpysxHOCTS 3 bubmnoreka [IOK
https://m.edso00.ru/7f415b90
12 | Pemenne TpeHnpoBOUHBIX 2 BH6J_IH0TeKa [OK
BAPHAHTOB U 3a7aHUil 13 https://m.edsoo.ru/7f415b90
OTKpBbITOro Oanka 3amanuii OI'D-9
13 2 2 http://math100.ru/ogenew/
IIposepouHas pabora B popme https://www.time4math.ru/oge
ors https://neznaika.info/oge/math_o
ge
34
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