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PABOYAS MPOI'PAMMA KYPCA
BHEYPOUYHOM AEATEJBHOCTHU

«35PAHHBIE BOITPOCHI MATEMATHUKW»

JUIsT 00y4arOIIIXCS 10 xJ1accoB

¢. Mapycuno, 2026 rox



HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma mno kypcy «M30paHHbIle BONPOCHI MAaTEMaTHKW»
COCTaBJI€Ha HAa OCHOBE MPUMEPHON MpOorpaMMbl cpeaHero (MoJIHOro) oOIIero
obpazoBanus (MpodUIBHBIA YpOoBeHB) MO0 MatemaTnke u Ha ocHoBe ®I'OC COO,
KoaudukaTopa TpeOOBaHHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB IO MaT€MaTHKeE,
KoAu(HUKATOpa IEMEHTOB COJIEP)KaHUS [0 MaTeMaTHKe.

IIporpamma paccuuTana Ha ABa rojaa odyyenus B oobeme 34 (34 yaca B
11-m kiacce mo 1 yacy B HeqeJ10).

JIaHHBII BHEYPOYHBIN KYypC SABIISETCA MPEIMETHO - OPUEHTUPOBAHHBIM IS
BBIITYCKHUKOB 1 1ki1accoB 0011€00pa3oBaTebHOM MIKOJIBI TPU NOAroToBke K EI'D
N0 MaTeMaTHUKe M HampaBleH Ha (QOpMHUpOBAHHME YMEHUH M CHOCOOOB
NEATEIIBHOCTH, CBA3aHHBIX C PELICHUEM 3a1ay IOBBIIIEHHOTO YPOBHS CIIOKHOCTH,
Ha  YJOBJIIETBOPEHUE  [O3HABATEIbHBIX  IMOTPEOHOCTEH U  UHTEPECOB
CTapUICKIACCHUKOB B pa3MYHbIX c(epax YeIOBEUECKON JeATENbHOCTH, Ha
pacuiMpeHre H yriayOJeHue CcolepKaHUs Kypca MATeMaTHKd C  IEJIbI0
JOTIOTHUTEIPHOW  TOATOTOBKM ~ YYalllMXCAd K TOCYJapCTBEHHOW (MTOTOBOW)
artectaru B popme EI'D. A Taioke MOMOTHSAET U3y4aeMblii MaTepuail Ha ypoKax
CUCTEMOH yIpaKHEHHI W 3a7a4, KOTOpPbIE YIIYyOJSIOT U PACIIUPSAIOT LIKOJIbHBINA
Kypc anreOpsl M HayaJd aHajliM3a, TEOMETPUM U TMO3BOJIAET HayaTh
LeJICHAITPABIICHHYIO MOATOTOBKY K ciaue EI'D.

esu kypca

eCo3aHue ycinoBUM Il (OPMUPOBAHUS U Pa3BUTHS Yy OOyYaIOLIUXCS
caMoOaHaiu3a, 00OOIIeHUs W CUCTEMAaTHU3allMM MOJIyYEHHBIX 3HAHUN M yMEHU,
HEOOXOAUMBIX JIJIsl IPUMEHEHUS B TPAKTUYECKOM IESITEIbHOCTH;

e YCIEMHO MOArOTOBUTh ydammxcss 11 KigaccoB K TrocylnapCTBEHHOM
(utoroBoif) arrectanuu B hopme EI'D (yacTs 2), K MPOIOKEHUIO 00pa30BaHus;

¢ Yr1yOuTh U CUCTEMATU3UPOBATh 3HAHUS YUAILIMXCS 10 OCHOBHBIM pa3zesiaM
MaTE€MaTHUKH, HEOOXOIUMBIX JUIsl IPUMEHEHHS B IPAKTUYECKOMN 1€ITeIbHOCTH;

¢ [[03HaKOMUTPH ydalIMXcsl ¢ HEKOTOPBIMU METOAAMU U MPHUEMAMU PELIECHUS
MaTeMaTHUYeCKUX 3a7ad, BBIXOJSIIMX 32 PaMKH IIKOJBHOTO  y4eOHHUKa

MaTE€MaTHUKHU;



e ChopmupoBaTh yMEHUSI NPUMEHSTH TOJYyYEHHbIE 3HAHUSA TPU PEUICHUU
HECTAaH/IAPTHHIX 33]1aY;

e Bocniutanue KyabTypbl JUYHOCTU, OTHOIICHHS] K MaTeMaTUKE Kak K 4acTu
00I111eYeIOBEUECKOM  KYJIbTYpbl, IMOHMMaHHWE 3HAYUMOCTH MATEMAaTUKH IS
HAyYHO-TEXHUYECKOTO Mporpecca.

3ama4ym Kypca:
¢ Pa3BUTH HHTEpEC U TOJIOKUTEIbHYIO MOTUBAILIUIO U3YUEHUS MPEAMETA;
e CchopmMupoBaTh U COBEPIICHCTBOBATh Y yYalllMXCA MPUEMbl U HaBBIKU

pelieHrs 3a/1ad MOBBIIIEHHON CI0KHOCTH, npearaeMbix Ha EI'D (vacth 2);

e [IpoiomxuTh popMUpOBaHUE OMBITA TBOPUECKON NEATEIHLHOCTH YUAIUXCS
yepe3 pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHHUS,
KPUTUYHOCTH MBIILJICHUS 7S ajibHEeIero o0y4yeHus;

¢CriocoOCTBOBaTh PA3BUTUIO y  YYAIIUXCS YMEHHUS aHAJIU3HPOBATH,
CpaBHMBaTh, 0000IIATH;

e ®opmupoBaTh HaBBIKM PAOOTHI C JOMOJHUTEIBHONW JIUTEPATYpOH,
UCIIOJIb30BaHUs PA3JINYHBIX UHTEPHET- PECYPCOB.

Buabl 1esiTe 1bHOCTH HA 3aHATHAX:

Jexkuusi, Oecena, NPAKTUKYM, KOHCYJbTAalUs, CaMOCTOSITeNIbHas padora,
pabora ¢ KM, KJIP, TectupoBanue.

IIpeanonaraemsbie pe3yJibTaThl

H3yuenue oannozo Kypca oaem yuawumcs
603MOMCHOCI:

¢ [IOBTOPUTh W CHUCTEMATHU3UPOBATH PAHEE HM3YUYCHHBIM MaTepHasl
IIKOJIBHOTO Kypca MAaTeMaTHKH;

¢ OCBOWUTH OCHOBHBIE MTPUEMBI PEIICHUS 33/1a4;

¢ OBJIQJICTh HABBIKAMH MTOCTPOEHHUS ¥ aHAJIN3a MPEINO0JIAraeMoro pelieHus
MMOCTaBJICHHOM 3aJ1a4H;

e [I03HAKOMUTLCS U UCIOJIb30BaTh Ha IMTPAKTUKE HECTAHIAPTHBIC METObI PEILICHHUS
3a/1ad4;

¢ [IOBBICUTh YPOBEHb CBOEH MAaTEMATUUYECKON KYJIbTYPBHI,
TBOPYECKOTO PAa3BUTHsI, [I03HABATEIILHOW AKTUBHOCTH;

¢ [I03HAKOMUTBCS C BO3MOXKHOCTSIMH MCIIOJIb30BAHUS DJIIEKTPOHHBIX CPEICTB
oOy4deHus1, B TOM YHCII€ HHTEPHET-PECYPCOB, B XOI€ MOATOTOBKH K UTOIOBOM

arrecranuu B opme EI'D.



JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHUS IPOrpaMMbl yueOHoTro nipenmMera «30panubie
BOIIPOCHI MATEMATUKW» XapaKTEPU3YIOTCS:

IMaTpuoTH4yecKkoe BOCIUTAHUE!

MPOSIBJIEHUEM UHTEPECA K MPOIIOMY U HACTOSIIEMY POCCUMCKOM MATEMATUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTMKEHUSM POCCUHUCKUX MATEMATHKOB U
POCCHICKOM MaT€eMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKECHHUH B
JIPYTUX HayKax U NPUKIAJHBIX cepax.

I'paxkiaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TOTOBHOCTBIO K BBITIOJTHEHHMIO 00513aHHOCTEN TpaXk/laHWHA U peaJIn3alliy €ro npas,
IPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PAZTUUHBIX
CTPYKTYD, ABJICHHI, TPOLIEIYp IPAKIAHCKOr0 00111ecTBa (BBIOOPHI, OIPOCHI U TIP. );
TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX ITPOOJIEM, CBA3AHHBIX C PAKTHYECKUM
IPUMEHEHUEM JOCTUKEHUN HAYKU, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX
MPUHIIUIIOB B IESTEIIBHOCTU YYEHOTO.

Tpynosoe BociuTanue:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUM IPAKTUYECKUX 3a/1a4
MaTEeMaTU4YECKOM HaIPaBICHHOCTH, OCO3HAHUEM BaKHOCTH MATEMATHYECKOTO
o0Opa3oBaHMs Ha IPOTSHKEHNUU BCEH KU3HU JJIs1 YCIEIIHOM MPoQeCcCuOHANbHON
NESATEIbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHUI; OCO3HAHHBIM BHIOOPOM U
OCTPOECHUEM HHIUBUYaJIbHOU TPAEKTOPHHU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYECKOE BOCIIUTAHME.

CITIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYECKHX 0OBEKTOB, 3a/1a4, PEIICHUH, PaCCYKICHUN; YMEHHIO BUJICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B MCKYCCTBE.

IleHHOCTH HAYYHOIO IO3HAHMA!

OpHMEHTALMEN B IESITENBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX
IpPeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, PUPOIbI U
oO11ecTBa, MIOHUMaHUEM MAaTEMAaTUYECKOM HAyKH Kak cepbl YEIOBEUECKOU
JEATEIIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs1 PA3BUTHS LIMBUJIN3ALUY;
OBJIQZICHUEM SI3bIKOM MAaTEMaTUKHU U MATEMATUYECKOU KYJIBTYPOH KaK CPEICTBOM
MTO3HAHUS MUPA; OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKON
NEATEIbHOCTH.

du3nyeckoe BocnuTanne, GopMUpoOBaAHNE KYJIbTYPhI 310POBbS U
IMOLMOHAJIBLHOIO 0JIarONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTEMAaTUYECKUE 3HAHKS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3JI0POBOro o0pasa >XKM3HHM (370pOBOE NMUTaHKE, COATaHCUPOBAHHBIM
PEXKUM 3aHSATUHN U OT/bIXA, PETYIIsIpHAs PU3NUecKast aKTUBHOCTH );
c(hOpMUPOBAHHOCTHIO HAaBbIKA PehIECKCUU, IPU3HAHUEM CBOETO MPaBa Ha OIMHUOKY
¥ TAKOTO K€ TpaBa JPyroro 4eaoBeKa.



IKO0JIOrHIeCKoe BOCIIHTAHHE:

OpHEHTAIMCH Ha TPUMEHEHNE MAaTEMAaTHICCKUX 3HAHUU JUTSl PEIICHUS 3a]1a4 B
00JIaCTH COXPaHHOCTH OKPY’KAFOIICH Cpe/Ibl, IJITAaHUPOBAHKS TIOCTYIIKOB U OIICHKH
WX BO3MOJKHBIX ITOCJICICTBHH JUISI OKPY’KAFOIICH Cpebl; 0CO3HAHUEM TII00aTEHOTO
XapakKTepa KOJOTUUECKHUX MPOOJIEM U MMyTel UX PeIICHUS.

JInuHoCTHBIE pe3yabTaThl, 00ECIIEYNBAIOIINE aJanTaIi0 00y4aroIIerocs K
M3MEHSAIONIUMCS YCTIOBUSIM COIIUATBHON U IPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICICTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MIOBBILICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO ACSATEIbHOCTh, B TOM YUCJIE YMEHUE
YUUTHCS Y APYTHUX JIOJEH, IPUOOPETaTh B COBMECTHOM JESTEIHHOCTA HOBBIE
3HaHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX; HEOOXOJIUMOCTHIO B
(dbopMHpPOBaHUY HOBBIX 3HaHU, B TOM YHucie (pOpMyIUpPOBATH UACH, TIOHSATHUS,
TUIIOTE3bl 00 00BEKTAX U ABJICHUSX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH
neuIuTh COOCTBEHHBIX 3HAHUM M KOMITIETEHTHOCTEH, IIIAHUPOBATh CBOE

pa3BUTHE; CHOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATD
CTPECCOBYIO CUTYallMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAEMbIE pELICHUS U AEUCTBUS, GOPMYIHPOBATH U OLIEHUBATh PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI
MerarnpeaMeTHbIE PEe3yJIbTaThl OCBOSHUS MPOTPAMMbI y4€OHOTO MPEAMETa
«30paHHBIC BOPOCH MAaTEMATHKI» XapaKTePU3YIOTCS OBJIaICHUEM
YHUBEPCAITbHBIMH ITO3HABATCIIBHBIMU JCHCTBUSMH, YHUBEPCATHHBIMA
KOMMYHUKATHUBHBIMH JIEHCTBUSIMH U YHUBEPCATIbHBIMU PETYJISITUBHBIMU
JIEUCTBUSIMH.

1) VHuBepcanbHbIC MO3HABATEIbHBIC IEHCTBUS 00CCIIEUnBaOT (POPMUPOBAHKE
0a30BBIX KOTHUTUBHBIX MTPOIIECCOB 00yYarOMUXCs (OCBOCHUE METO/IOB
MIO3HAHUS OKPYIKAIOIIETO MUPA; MPUMEHEHHUE JIOTHIECKUX,
UCCJIeIOBATENLCKUX OlepaIuii, yMeHu padboTaTh ¢ mHbopMaImei).

2) ba3oBble JIOTHYECKUE ICUCTBHUS: BBIABIIATH M XapaKTePHU30BaTh
CYIIIECTBEHHbBIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, IIOHATUIH,
OTHOIIEHUHN MEXTy TOHIATUAMU; (HOPMYITUPOBATH ONPEACIICHUS TIOHATU;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS JIJIS
000011IeHNS U CpaBHEHUS, KPUTEPUHU TTPOBOUMOTO aHAIN3a; BOCTIPUHUMATH,
dbopMyIpoBaTh U MPEOOPA30BHIBATH CY)KJICHHUSI: YTBEPIUTEIHHBIC U
OTpUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC; BHISIBISAThH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MTPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJIEHUSAX U YTBEPKACHUSIX; MpeJjIaraTb KpUTEPUu
JUTS] BBISIBJICHUS] 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA; IeTIaTh BEIBOBI C
WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U UHTYKTUBHBIX
YMO3aKIJIIOUCHH, YMO3aKIIFOUCHUI 110 aHAJIOTHH; pa30oupaTh
JIOKA3aTesIbCTBA MATEMATHUYECKUX YTBEPKIACHHUM (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIIbHO HECIIOKHBIE TOKA3aTeIbCTBA
MaTeMaTH4eCKHuX ()aKTOB, BRICTPAUBATh apTyMEHTAINIO, PUBOANTH
IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS,



3)

4)

BbIOHpATh c1IOCO0 perieHus yueOHoi 3a1auu (CpaBHUBATH HECKOJIBKO
BapHaHTOB PEILIEHUs, BHIOMpATh HanboIee MOoAXOIAUINHN ¢ yuéToM
CaMOCTOSITENILHO BBIICTICHHBIX KpuTepueB). bazoBeie ccienoBareabckue
JEHCTBUS: UCTOIB30BATh BOIIPOCHI KaK UCCIIE0BATEILCKUN HHCTPYMEHT
MO3HaHUs; POPMYIUPOBATH BOMPOCH], PUKCUPYIOLIUE TPOTUBOPEUHE,
pobJieMy, CaMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE M IAHHOE,
(dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO0, MHEHHUE;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IIaHy HECTIOKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOATEIEHO (OPMYITHPOBATH 0OOOIIICHHS M BBIBOJIBI TIO PE3YJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, HCCIIEAOBAHNS, OLIEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHUH; TPOTHO3UPOBATD
BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABUTATh MPEATION0KEHHS O €T0
pa3BUTHHU B HOBBIX ycioBUsAX. PaboTa ¢ mHpopMaluei: BbISIBIATD
HEJ0CTAaTOYHOCTh U U30BITOYHOCTh HH(OPMALIUHU, TaHHBIX, HEOOXOIUMBIX
JUISL peIlIeHUs] 3a]Ja4M; BIOMPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIIPETUPOBATh UH(POPMALIMIO PA3TUYHBIX BUJIOB U (hopm
IpeJICTaBICHUS; BbIOMPATh (OpMy MpeACTaBICHUS HHPOPMALUH U
WUTIOCTPUPOBATh pelIaeMble 3a7jaul CXeMaMH, AMarpaMMaMy, HHOU
rpauKoi U UX KOMOMHAIIMSMU; OLICHUBATh HAIEKHOCTh MH(POPMALIUH T10
KPUTEPUSM, TIPEIOKESHHBIM YUUTENIeM WK CHOPMYITHPOBAHHBIM
CaMOCTOSITENIBHO.

VYHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBHS 00€CIIEUNBAIOT
c(OpPMUPOBAHHOCTH COIIMAJIBHBIX HABBIKOB 00ydaromuxcs. OOuieHue:
BOCIPUHUMATh U OPMYIHPOBATEH CYXACHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIETISIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U IUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO X0y PEIICHHUs
3aJ]aul, KOMMEHTHPOBATh MOJIyYE€HHBIN Pe3yJbTaT; B X0J1€ 00CYKACHUS
3aJ1aBaTh BOIMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMBI, MPOOIIEMBI,
pelaeMoii 3a1a4m, BRICKa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK PEIICHMS,
COIIOCTABJIATH CBOU CYXKICHUS C CYKACHUSIMU JPYTUX YYACTHUKOB JHAJIOTA,
OOHapyXKMBaTh Pa3IUYHE U CXOACTBO TO3UIIHIA, B KOPPEKTHOH opme
(bopMyIMpoBaTh pazHOTrIacHsi, CBOM BO3PAXKEHUS; IPEICTABIATD
pE3yNbTaThl PELICHUA 33/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENTLHO BBIOMPATh (hOpMaT BRICTYIUICHHUS C YUETOM 3314
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO: MOHMUMAThH U UCIIOJIH30BATh IPEUMYIIIECTBA KOMaH/IHOHN U
WHAMBHUIYAIBHON paOOTHI P PEIICHUH yUeOHBIX MaTeMaTHYECKUX 33]1a4;
IPUHUMATBH 1EJIb COBMECTHOM JESITeIbHOCTH, TUTAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboThl, pactpeaessiTh BUAbI padOT, 10roBapuBaThCs,
00CyX)aTh MPOIECC U pe3yabTaT padOThl, 0000IIaTh MHEHHS HECKOJIBKUX
JII0JIeH; y4acTBOBATh B IPyNNoBbIX (hopmax padoThl (00CykaeHMs, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI | JIp.); BBITIOTHATH CBOIO YaCTh paOOTHI U
KOOPAMHHUPOBATH CBOM JICUCTBUS C IPYTHMH WICHAMH KOMaH/IbI; OIICHHUBATh
Ka4yeCTBO CBOETO BKJIa/a B OOIIUI MPOAYKT IO KPUTEPUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



5) YHuBepcanbHble peryIsTUBHBIE IEHCTBUS 00ECIIEYNBAIOT (POPMHUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HAaBBIKOB JINYHOCTH.

6) Camoopranu3anus: CaMOCTOSTEIEHO COCTABIISITH TUIAH, aJITOPUTM PEILICHHUSI
3aJ1ayy (MM €ro 4acTh), BEBIOMPATh CIOCOO pEIIEHUs C YYETOM UMEIOIINXCS
pECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHPOBATH U
KOPPEKTHPOBATh BAPUAHTHI PELIEHUH ¢ yu€TOM HOBOI HH(OpMALIHHL.

INPEAMETHBIE PE3YJIbTATBI
PazBuTHe TOrM4ecKux NpeACTaBICHUN U HABBIKOB JIOTHYECKOTO MBIIIJIEHUS
OCYULIECTBJISIETCS HA NPOTSYKEHUHU BCEX JIET 00YUYEHUsI B OCHOBHOM IIKOJIE B
paMKax BCEX Ha3BaHHBIX KypcoB. [Ipennomaraercs, 4To BbITyCKHHUK
OCHOBHOM IIKOJIBI CMOKET CTPOUTD BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUH, PACIIO3HABATH HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
IPUBOJUTH PUMEPHI U KOHTPIPHUMEPHI, OBJIAJEET MOHATHIMMU:

OIIPpCACICHUC, aAKCUOMa, TCOPCMaA, NO0OKA3ATCIbCTBO — WM HAYUUTCA
HCIIOJIb30BATh UX IIPHU BBIIIOJIHCHUHU yqe6Hbe u BH€y‘I€6HBIX 3agad.

B npouecce 0oyuenua yuauwjueca npuoopemaiom cieoyroujue yMeHus:
e IPe0OPa30BHIBATH YMCIIOBBIEC U AITeOPaNdECKUe BHIPAKCHUS;
e pEIIaTh YPABHEHUS BBICIIUX CTEIICHEH;
e pelIaTh TEKCTOBBIE 3a/1a4H;
e peIIaTh FEOMETPUUECKUE 3a/1a4H;
e pEIIaTh 3aJ]aHUS MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH (dacTh C);
e CTPOUTH TpamKH, COACPIKAITUE TAPpAMETPhl U MOJTYJIH;
e pEIlIaTh YPAaBHEHUS U HEPABEHCTBA, COJIEPIKAIIME MTapaMETPhl U MOIYJIH;
¢ IOBBICUTh YPOBEHb MAaT€MaTUYECKOTO U JIOTUYECKOTO MBIILICHHUS;
* Pa3BUTh HABBIKU UCCIIEIOBATEIILCKOM ACSATEIbHOCTH;
¢ CAMOIIOJITOTOBKA, CAMOKOHTPOJIb;

e paboTa yUUTEIb-yUYECHUK, YICHUK-YUYEHUK.

CpEI[CTBa, NMPUMEHHACMBbBIC B IIPCIIOIABAHUN

KVMBI1, cCOOpHUKH TEKCTOB U 3aJIaHUI, MYJIbTUMEUNHBIE CPEJICTRA,

Ta6JII/II_IBI, CIIpaBOYHLIC MaTCPpHaAJIbI.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU OBYYAIOHINUXCA
B pe3ysbTaTe ndy4eHusi Kypca y4eHUK HAYYMTCH:
e IPUMEHSITH AJITOPUTM PELIECHUS JIMHEUHBIX, KBAAPATHBIX, APOOHO-
palMOHAJIBHBIX YPABHEHUN, HEPABEHCTB U UX CUCTEM;

* BBITIOJIHATH MOCTPOEHUS TPAPHUKOB 3JIEMEHTAPHBIX (PYHKIIHI ¢ MOAYJIEM U



I1apaMeTpoM;
* ICTI0JIb30BaTh ()OPMYJIbI TPUTOHOMETPHH, CTETIEHH, KOPHE;
¢ IPUMEHATH METO/IbI PEILICHNS] TPUTOHOMETPUYECKHX,
UpPpaAIMOHATIBHBIX, TOTAPU(PMHUUECKUX U MOKA3aTeIbHBIX
YPaBHEHUH, HEPABEHCTB U X CUCTEM;
¢ HICTIOJIb30BATh IIPUEMBI PA3JIOKEHUSI MHOTOYJICHOB HA MHOXKUTEIIH;
¢ IPUMEHSATH IIOHATUE MOYJIS, IAPAMETPA;
¢ [IPUMEHATHh METO/bI PEIICHNS YPAaBHEHUI U HEPABEHCTB C MOYyJIEM, ITapaMeTpamy;
¢ BJIAJICTh METOAAMM PELICHUS T€OMETPUUECKUX 3a/1a4;
e IPUMEHSATH IPUEMBI PEILIEHUS TEKCTOBBIX 3aJ]a4 Ha «paboTy», «ABHKEHUEY,
«IIPOLIEHTBD?, «CMECU», «KOHLIEHTPALIUIO», KITPONOPLIMOHAIBHOE JACIICHUEY;
¢ ICII0JIB30BATh IOHITUE IPOU3BOJHOM U €€ IIPUMEHEHHUE;
yyaluics MoJy4YuT BO3MOKHOCTh HAYYUThCH:
¢ TOYHO U TPAaMOTHO (hOPMYIUPOBATh TEOPETUUECKUE MOJTOKEHHUS
U U3J1araTh COOCTBEHHbIE PACCyKJICHUS B XO/I€ PEILICHUS 3aJaHul;
* BBITIIOJIHATH ICUCTBUSI C MHOTOWICHAMU, HAXOAUTh KOPHU MHOT'OYJICHA;

e pEIIaTh YPAaBHEHUS BBICIINX CTEIIEHEN;



e BBITIOJIHATh BBIUUCIICHUS U MPe0Opa30oBaHusl, BKIIOYAIOIIUX CTETICHH,
panuKanel, Jorapu@mMsl 1 TPUTOHOMETpHUECKHUE (PYHKIINU;
e pelIaTh YPABHEHHMSI, HEPABEHCTBA U UX CHCTEMbI PA3JIMYHBIMU METOIAMH
C MOJIyJIEM U NTapaAMETPOM;
* BBITTOJIHSATH ACUCTBUS C PYHKIUSMU U CTPOUTD IpaUKK C MOIYJIEM U MMapaMeTPOM;
e BBITIOJIHATH ICUCTBUSA C TEOMETPUUECKUMHE (DPUTYpaMU;
* ICMOJIB30BATh IPUOOPETEHHBIE 3HAHUS U YMEHHUS B TPAKTUYECKON

ACATCIBHOCTHU U HOBCCI[HCBHOﬁ KHU3HMH.

Conepxanme (11 kiaacc)

Ne Conep:xanue KoanuectBo
TeMblI 4acoB
1 IIpeoOpa3oBanue BbIpasKeHUM 4
2 YpaBHeHUs], HePaBeHCTBA U UX cucTeMbl (Yacthb C) 9
3 Moayab 4 mapamMeTp §]
4 IIpou3BoaHasi M ee NPUMeHEHHE 9
S Inannmerpusi. Crepeomerpus 6
Bcero 34

Coaepxkanue u3y4yaeMoro
Kypca 11 kiaace
Tema 6. IIpeoOpazoBanne Bbipa:keHmii (4 1)

[IpeoOpazoBanue cTeneHHBIX BhIpakeHui. [IpeoOpa3zoBanne mokazaTeabHbIX
BBIPA)KCHU.

[IpeoOpazoBanue norapudmudeckux BeipaxeHuil. [[peodbpazoBanue
TPUTOHOMETPUUECKUX BBHIPAKECHUH.

Tema 7. YpaBHeHusl, HepaBeHcTBa U UX cucTeMbl (4acTb C) (9 1)

Paznuunbie ciocoObl penieHus IpoOHO-PallMOHATBHBIX, HPPALIMOHATIBHBIX,
TPUTOHOMETPUUYECKUX, TOKA3aTEIbHBIX, TOTapUPMUUECKUX YpaBHEHUH U
HEPABEHCTB.

OCHOBHBIE [TPUEMBI PEIIEHUS CUCTEM ypaBHEHU. VIcnoib30BaHNUE CBOICTB U
rpadukoB QYHKIH MPU pEIIeHNN YPaBHEHHUH 1 HepaBeHCTB. M300pakeHne Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PELLICHUN YPABHEHUM, HEPABEHCTB C ABYMs
IIEPEMEHHBIMU U UX CUCTEM.

Tema 8. Moayas u napamerp (6 1)



Pemenne noka3aTenbHbIX, JJOrapu(pMUIECKUX YPABHEHU, HEPABEHCTB U UX CHCTEM,
coJIeprKalIuX MOJyJib. PelieHne nokas3aTenbHbIX, JOrapupMUUECKUX YpaBHEHU,
HEPAaBEHCTB U UX CUCTEM, cozepkKalmx napamerp. PyHKINOHAIBHO-
rpaguIecKuil METOT PEIICHHUS
NO0Ka3aTeNbHbIX, JIOTAPUPMUUECKUX YPABHEHUHN, HEPABEHCTB C MOJyJIEM, IAPAMETPOM.

Tema 9. IlpousBoanas u ee npumenenne (9 4)

Haxoxxnenue npon3BoHON (QYyHKIIMH, BEIYUCIEHUE YTIIOBOTO KO3 dUIlIMEeHTa
KacaTelIbHOM, COCTAaBJICHUE  YypaBHEHUS  KacarelbHOW.  Dusznueckui U
T€OMETPUYECKUNA CMBICT TMpou3BogHON. [IpomsBogHas CHOKHOW — (DYHKIIHMH.
[IpuMeHeHue TPOU3BOJHON K UCCIAEAOBAHUIO (YHKIMI U MOCTPOCHUIO TPadUKOB.
Hanbonpiiee u HauMmeHblliee 3Ha4YeHUsT (YHKIUU, D3KCTpeMyMbl. [Ipumepsi
VCIIOJIB30BAHUs MPOU3BOJAHOM Uil HAXOXKICHUS HAWIY4ILIEero pELICHUs B
MPUKIAJHBIX, B TOM YHCIIE COLMATIbHO-3KOHOMUYECKHX, 3a1a4ax.

Tema 10. Ilnannmerpus. Ctepeomerpusi (6 u)

CrnocoObl  HaXOXJEHWUS MEIHWaH, BBICOT, OHCCEKTPUC TPEYTOJbHUKA.
Haxoxnenne mmomaneit ¢uryp. Yrael B mOpocTpaHcTBe. PaccrosiHus B
MPOCTpaHCTBE. Briunciienne miomaaei moBepXHOCTH U 00 bEMOB MHOTOTpaHHHUKA.

Brruucnenue nnomaneﬁ IIOBCPXHOCTHU n 00BEMOB TCI BpalliCHHA.



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE
«30paHHbIe BONPOCHI MATEMATHKH»

Homep Koa-Bo JaTa npoBeneHus HUcnonb3yembie
ypoka Conep:xanue 4aCOB
(pa3neJbl, TEMbI) NpuMepHas | (paKkTHYecKasi YH u JIO
1. IlpeoGpa3oBaHue BbIpasKeHUI 4
1 [TpeoOpa3zoBaHue CTENIEHHBIX BbIPa)KEHUI Tecter, KUM
1
2 [IpeoOpa3zoBaHue MoOKa3aTeNbHBIX BIPAKEHUI 1 Tecte, KUM
3 [TpeoOpa3oBanue JOrapuPMHUIECKUX BBIPAKCHUI 1 Tecter, KUM
4 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BhIPAKEHUI 1 Tecter, KUM
2. YpaBHeHMs, HEPABEHCTBA U UX CHCTEMbI 9
) Paznuunbie ciocoObl penieHus ApoOHO- pallMOHANIBHBIX YPaBHEHUN U HEPABEHCTB 1 IIpesenTanus
6 Paznuunbie ciocoObl perieHrs uppaluoHaIbHbBIX YPAaBHEHHUH U HEPABEHCTB 1 JeMoHCcTpalMoHH
bl MaTepHua
7 Paznuunble criocoObl peneHns TPUrOHOMETPUYECKUX YpaBHEHUH U HEPaBEHCTB 1 [Ipesenranus
8 Paznuunble criocoObl pemeHus moka3aTelbHbIX YPaBHEHUH U HEPAaBEeHCTB 1 JleMoHCTpaloHH
bIii MaTepual
9 Paznuynble criocoObl penieHus JorapupMUIecKiuX ypaBHEHUN 1 HEPaBEHCTB 1 JleMOoHCTpanoHH
bIii MaTepual
10 OCHOBHBIE IPUEMBI PEIICHUS] CHCTEM YPABHEHHM 1 JleMOoHCTpanoHH
bIii MaTepual
11 Hcrnionb3oBaHue CBOMCTB U ITpapUKOB KIUH [IPU PEIICHUH YPABHEHUN U Tecter, KUM
YH 1 )

HEPABCHCTB




12 N306paxeHue Ha KOOPAWHATHON TJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUM C Tectrr, KUM
JIBYMsI IEPEMEHHBIMU U UX CUCTEM

13 N300pakeHre Ha KOOPAUHATHOH IJIOCKOCTH MHOXKECTBA PEILICHUH HEPaBEHCTB C Craiizpl
JBYMsI IEPEMEHHBIMU U UX CUCTEM

3. MoayJib 1 mapameTp

14 Pemienue noka3sarenbHbIX, JIOrapu(MUUECKUX YPaBHEHUH U UX CUCTEM, Craiizpl
CoZIepKaIIUX MOIYJIb

15 Pemienue noka3sarenbHbIX, JJOrapu(pMUUYECKUX HEPABEHCTB U UX CUCTEM, JleMOHCTpanoHH
COACPIKAIIMX MOIYJIb bIi MaTepual

16 Pemenne moka3aTenpHbBIX, JIOTapU()MUIECKUX YPAaBHEHUH U UX CUCTEM, Tecter, KUM
CoZIepKaIIMX MTapameTp

17 Perenne nmoka3aTenbHbIX, JJOrapu(MUIECKUX HEPABEHCTB U UX CUCTEM, Tecte, KUM
CoZIepKaIIMX MTapameTp

18 OYyHKIHOHATBHO-TpadUIECKUIl METO/T pEeLICHHS [TOKa3aTeIbHbIX, Tecte, KUM
JorapupMHUECKUX YpaBHEHUHN, HEPABEHCTB C MOJYJIEM

19 @YHKIMOHANbHO-TpAaUIECKUI METO/] PELLIEHUS [T0KA3aTEIbHbIX, Tecter, KUM
Jorapu(pMHUECKUX ypaBHEHUH, HEPABEHCTB C apaMeTpOM

4. Ilpon3BoaHasi M ee IPpUMEHEHHe

20 Haxoxaenue npon3BoaHolN QpyHKINHN, BBIYUCIEHUE YTIOBOTr0 K03 duiirenra Tecter, KUM
KacaTelbHOU

21 YpaBHEHHE KacaTelnbHON Tectsr, KUM

22 Pu3N4eCcKuil 1 FT€OMETPUYECKHUI CMBICI IPOU3BOTHON [IpesenTanus

23 [Tpon3BoHAs CIOXKHOHN HYHKIIUU NuauBuyansHbIe

3a1aHus

24 [TpuMeHeHne NPOU3BOJHOM K UCCIIETOBAHHIO (DYHKIMH U TOCTPOEHUIO rpaKOB Cranapl

25 Hauboupiiee 1 HauMeHblee 3Ha4eHUS PYHKIUN Tects1, KUM

26 OKcTpeMyMbl (PyHKIMN Tectsr, KUM




27 [TpuMeHeHne NPON3BOAHOM I HAXOXKIEHUS HAMTYYILEro peleHus B WunuBuyanbHble
NPUKIIAJHBIX 331a49ax 3aMaHus

28 [TpumeHeHre NpOU3BOAHOM JUIsl HAXO0XACHUS HAWTyUlIero PeeHus B WuuButyanbHble
COLIMAJIbHO-3KOHOMHUYECKUX 3a]1auax 3aaHus

5. [lnanumerpusi. Crepeomerpust

29 Crioco0bl HaXOXKJIEHUS MEIUaH, BBICOT, OMCCEKTPUC TPEYroJbHUKA [Ipe3enTanus

30 Haxoxnenue miomianeii puryp Tectsr, KUM

31 Vsl B ipocTpaHcTBe. PaccTOsIHUSA B IPOCTPAHCTBE JleMoHCTpanoHH

bl MaTepual

32 Beruucnenue miomaaeil TOBEpXHOCTH MHOTOTPAHHUKOB, TeJl BpaILlCHUs Craiizpl

33 Brrancienne 065eMOB MHOTOTPaHHUKOB, TEJ BPAILICHUS Craiiap

34 HToroBslii ypok

BCEI'O 34
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Yu4e6HO - MeTOAMYECKAS JIUTEPATypa:

JIeMOHCTpallMOHHBINA BapUaHT KOHTPOJIBHBIX U3MEPUTENBHBIX MaTepUajIoB €AMHOTO TOCYIapCTBEHHOT0 3k3aMeHa 2022 rojia mo MaTeMaTHKe.
TecToBsle 3amaHus U1 HOAroToBKU K EI'D — 2022 o marematuke /

Cemenxo E.A., Kpyneuxkuit C.JI., ®omenko E. A., Jlapkun I'. H. — Kpacnonap: IIpocsemenue — FOr, 2021.

I'otoBumcs k EI'D mo matematuke. TeXHOIOTHsS pa3HOYPOBHEBOTO 0000MmIaroiero mosroperus mo marematuke / Cemenko E. A. — Kpacuomap: 2015.
EI'D: 4000 3amau ¢ otBetamu o maremaruke. / A.JI. Ceménos, 1.B. fmenko u ap. — M.: U3aarenbctBo «OKk3ameny, 2019.
HNuTepHeT — pecypcsr:
http://www.fipi.ru
http://www.mathege.ru
http://www.reshuege.ru
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