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Padouasi nporpaMmMa no MmaremMaTuke JJs1 5-9 kjiaccoB pa3padoTaHa Ha OCHOBAHMU:

. ®enepanpHoro 3akoHa «O06 odpazoBanum B Poccutickoit @eneparum» ot 29.12.2012 Neo 273-
3.

. ®enepasbHOTO  TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO  OOILIEro
o0Opa3oBaHUs, YTBEPkKJACHHOTO MpukazoM MunHHcTepcTBa oOpazoBanus u Hayku PD ot 17
nexabpst 2010 r. Ne 1897 (¢ u3mMeHeHUsIMH U JnonosnHeHusMH oT: 29 nexabpst 2014 r., 31
nekabps 2015 r.)

.OCHOBHO 00pa30BaTEIHLHON MPOTPAMMBI OCHOBHOT'O 0011ero oopasoBanus MbOY «Jluneit
No2y YucTomosbcKoro MyHHUIIUTIAIBLHOTO paiioHa PecryOmuku TarapctaH, yTBEp:KISHHON
npukazom ot Ne338 ot 27.08.2021 r..

[TonoxkeHus o CTPyKType, MOPsiAKE pa3pabOTKU U yTBEPKACHUS pabOUYHNX MPOrpaMM yueOHBIX
KypcoB, mnpeaMeroB MBOVY «Jlumeir Ne2» UYucTonoiabCKoro MyHULMOAIBHOIO paioHa
Pecrryonmuku Tatapcran, yrBepxkaeHHoro nmpukazom Ne338 ot 27.08.2021 r.

VYue6Horo mrana MBOYVY «Jluneit Ne2y ra 2021-2022 yueOHBIi 101, yTBEPKICHHOTO MPUKA30M
Ne338 ot 27.08.2021 r.

IIpu peanusanuu nporpaMmmsl ucrons3ytores Y MK:

—Marematuka. 5 kiacc yuyeOHHK a7s oOmeobpa3oBaT. opranuzauuid/ [C.M. Hukonbckuii,
M.K. [loranos, H.H. PemiernukoB, A.B llleBkun. | 20-e¢ uznanue. M.: IIpocsemenue, 2020
—Marematuka. 6 kiaacc yueOHHK asi obmeobpa3zoBaT. opranuzauuid/ [C.M. Hukonbckuii,
M.K. [loranos, H.H. Pemernukos, A.B llleBkun. | 20-e¢ uznanue. M.: IIpocsemienue, 2020
—Anrebpa. 7 xnacc yaeOHUK i obmeoopasosar. opranmsanmii/ [C.M. Hukonbsckmii, M.K.
[Totanos, H.H. Pemernuxos, A.B IlleBkun. | 8- uznanue. M.: IIpocBemenue, 2020
—Aunrebpa. 8 xnacc yueOHUK i odmieoopasopar. opranusanuii/ [C.M. Hukonsckuii, M.K.
[Toramos, H.H. Pemernukos, A.B IlleBkuH. | 8-¢ uzmanue. M.: [IpocBemienue, 2020
—Aunrebpa. 9 kinacc yueOHUK U1t oOuieodpazosar. opranuzauuit/ [C.M. Hukonbsckuit, M.K.
[Toranos, H.H. Pemernuxos, A.B IlleBkun. | 8- uznanue. M.: [Ipocsemenue, 2020

—T'eometpus 7-9 knaccel: yueOHuk ais o0meodpaszosar. opranusauuit/ [JI.C. AtanacsH u 1ip.]
11-e uznanue. _M.: [Ipocemenue, 2020

OO0yueHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO Ha JOCTIKEHHUE CIEAYIOMIMX ETIeH:

(o)

1. B HampaBJIeHMM JIMYHOCTHOTO PA3BUTHS:
(hopMHUpOBaHKE TIPEICTABICHUM O MaTEeMaTHKE KaK YaCcTH OOIIEeUeIOBEUYECKON KYIbTYpHI,
3HAYMMOCTU MAaTEMAaTUKHU B PA3BUTHH [IUBUIIN3AIMHA U COBPEMEHHOTO 00IIIECTBA;
pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO MBIIIJICHUS, KYIbTyphl peYd, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;

(bOpMI/IpOBaHI/IC HHTeHHeKTyaﬂBHOﬁ YECTHOCTH H OG’LCKTI/IBHOCTI/I, CIIOCOOHOCTH K

MPEOAOJICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIIUX U3 O6BI,Z[CHHOF O OIIbITA,

BOCIIMTAHHUEC Ka4Y€CTB JIMYHOCTH, O6€CH€'—II/IBaIOH_[I/IX COIMAJIBHYTO MO6I/IJ’II)HOCTI),

CIIOCOOHOCTH IMPUHUMATE CAMOCTOATCIIBHBIC PCIICHU,

CbOpMI/IpOBaHI/Ie Ka4y€CTB MBIIIJICHUA, H€06XOJII/IMBIX IJig agantaguyu B COBPEMCHHOM

MH(}OPMaLlMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MaTeMaTUYeCKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTENH;
2. B MeTanpeAMeTHOM HANPABJICHUH:



. (hopMupOBaHHE NPEACTABIECHUI O MAaTEMaTUKE KaK YacTH OO0IIEeYeIOBEYECKOU KYIbTYpPHI,
0 3HAYMMOCTH MaT€MaTHKHU B Pa3BUTHH HUBWIN3ALUU U COBPEMEHHOTO OOIIECTBA;
. pa3BUTHE MPEJICTaBICHUI O MaTeMaTHKe Kak (opMe ONMCAHUS W METO/AE MO3HAHUS
NEHCTBUTENIFHOCTH, CO3JaHUE YCIOBHHM Ui TNpPHOOPETEHUs TEPBOHAYAIBHOIO  OIBITA
MaTEMaTUYECKOT0 MOJIEINPOBAHMS;
. (dbopMupoBaHHe OOIIMX CIIOCOOOB MHTEIUIEKTYabHOM JESTeNbHOCTH, XapaKTePHbIX IS
MaTeMaTUKU U SBJISIOIIMXCS OCHOBOW MO3HABATENbHOM KYJIbTYPHI, 3HAYMMON IJI PA3IUYHBIX
cdep 4enoBeYeCKOM e TENbHOCTH;

3. B IpeAMETHOM HANPABJIEHHUU:
. OBJIAJICHNEC MAaTEMaTUYCCKUMH 3HAHUSAMH ©  YMEHHUSAMH, HEOOXOIUMBIMH  JUIS
MPOJODKCHHST 00pa30BaHMsl, U3YUCHUS CMEKHBIX IWCIMILINH, TPUMEHEHUS B MOBCEIHEBHOU
KU3HU;
. co3maHue (yHAaMEHTa IJIsi MaTeMaTH4YeCKOTO Pa3BUTHs, (OPMHUPOBAHUS MEXaHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJIs1 MAaTeMaTUYECKON e TEIbHOCTH.

Heau o0yuyenust

Henbio u3yueHusi Kypca MaTeMaTHKH B 5-6 Kjaccax SBISETCS CHUCTEMAaTHYECKOE
pa3BUTHE MTOHATHUS YMCIIA, BHIPAOOTKAa YMEHUH BBITIOIHATH YCTHO U MUCBMEHHO apu(dMeTHieckue
JEHCTBUS HaJ YUCJIaMU, [IEPEBOIUTH MIPAKTUUYECKHUE 3a]a4ul Ha  SI3bIK MAaT€MaTHKH, TOATOTOBKA
yyalmxcs K M3y4EHHUIO0 CUCTEMAaTHMYeCKUX KypcoB anredpel u reomerpuu. Kypc crpoutcs Ha
MHAYKTUBHOM OCHOBE C IIPHUBIIEYEHHEM OJJIEMEHTOB JEIyKTHBHBIX paccyxiaeHuil. B xone
M3YYEHUS Kypca, ydyalllhecs pa3BHBAIOT HABBIKM BBIUMCICHHMA C HATypajdbHBIMU YHUCIIAMH,
OBJIAJICBAIOT HABBIKAMH C OOBIKHOBEHHBIMH W ACCATUYHBIMU APOOSIMH, TMOJIOKUTEIHHBIMU U
OTPUIATENILHBIMU YHCIIaMH, TOJNYYaloT MpEeACTaBlIeHne 00 UCHOIb30BaHUU OYKB ISl 3allUCH
BBIpQXXEHUI M CBONCTB apu(MeTHUYeCKUX NEHCTBHUI, COCTABIEHWU ypaBHEHUH, MPOIOIIKAIOT
3HAKOMCTBO € TE€OMETPHUYECKUMH  TOHSATHAMH, TNPUOOPETAIOT HABBIKM  IOCTPOCHUS
F€OMETPUUECKUX QUryp.

b0 n3yuyeHus Kypca ajredpsl B 7 - 9 Kjiaccax sBISIETCS pa3BUTHE BBIUYUCITUTEIHHBIX
YMEHMH /10 YPOBHS, TO3BOJISIFOIIETO YBEPEHHO HCIIOIb30BaTh UX IPU PEIICHNUH 33/1a4 MaTEMaTHKU
U CMEXHBIX IIPEIMETOB, YCBOCHHE arrapaTa ypaBHEHUN U HEPaBEHCTB KaK OCHOBHOT'O CPEJCTBA
MaTeMaTHUYECKOTO MOJICIUPOBAHUS 3a7ay, OCYIIECTBIEHUE (PYHKIIMOHATHHOW MOATOTOBKU
MKOJIbHUKOB. Kypc xapakrepusyeTcs TMOBBIILICHMEM TEOPETHUYECKOTO YpPOBHS OOy4YeHHMS,
IOCTENIEHHbIM YCUJIMEM pPOJM TEOPETHYECKHMX OOOOIIEHUH M JeAYKTHUBHBIX 3aKIIOUCHHH.
[IpuknagHas HaNpaBIEHHOCTh PACKPBIBAET BO3MOXKHOCTh HM3y4aTh W pelIaTh MPAKTUYECKUE
3aJ1auH.

Heabo wu3ydyeHHsi Kypca reoMerpud B 7-9 kjaccax SBISIETCI CHUCTEMaTHYECKOE
M3Yy4YEHHE CBOMCTB IeOMETpUUYECKUX (UTYp Ha IIOCKOCTH, (OpMHpPOBAHHE MPOCTPAHCTBEHHBIX
MPEJICTaBICHUM, Pa3BUTHE JJOTUYECKOTO MBIIIJICHHUS U MTOATOTOBKA amnmnapara, He00X0AUMOro AJist
M3YYEHUSI CMEXKHBIX TUCHUIUIMH U Kypca CTEPEOMETPUHU B CTAPIINX KJIACCAX.

B ocHOBe moCTpoeHHMs JaHHOTO Kypca JEXHUT uAed TyMaHU3aluu oO0ydeHus,
COOTBETCTBYIOII[As] COBPEMEHHBIM TPEACTABICHUSAM O IENAX IIKOJIBHOTO OOpa3oBaHUS U
ylensonas 0coboe BHUMaHKe JINYHOCTH YYEHHKa, €ro MHTEpecaM U CIOCOOHOCTSIM.

[Ipennaraemslii Kypc mo3BossieT o0ecneunTs GOpMUPOBAHUE, KaK MPEIMETHBIX YMEHHIA,
TaK ¥ YHUBEpPCAIbHBIX yYEOHBIX JAEUCTBUN IIKOJHLHUKOB, a TAKXK€ CIIOCOOCTBYET TOCTUXKEHUIO
onpeaenéHubix Bo PI'OC NMYHOCTHBIX PE3yJbTATOB, KOTOPbIE B JaJIbHEWUIIEM IO3BOJISAT



ydyalmuMces NPUMCHATH IOJYUYCHHBIC 3HAHUA WU YMCHHUA IJId PCIICHUA Pa3INYHBIX JXKU3HCHHBIX
3aaad.

Hpe)lMeTHLIMI/I pe3yabTaTaMi U3YYCHU MATEMATHKH SABJIAKOTCA:

— OpnazeHue MaTeMaTHMYECKUMHM 3HAHMAMH W yYMEHUSAMH, HEOOXOAMMBIMH  JUIS
IOPOJOIDKEHUS O00pa30BaHMs, M3YyYCHHS CMEXHBIX JUCIHMIUIMH, TNPUMEHEHUS B
MMOBCEAHEBHOM XKU3HU;

— Coznanue (yHaamMeHTa A MaTeMaTHYecKOro pa3BUTHSA, (GOPMHUPOBAHUS MEXaHU3MOB
MBIIUICHHS, XapaKTEPHBIX JJI1 MAaTEMATUYECKOU NEATEIBHOCTH;

— Osnasenue 0a30BbIM NOHATUIHBIM alapaToM 10 OCHOBHBIM pa3feilaM COJepiKaHusi,
IpeCTaBIeHUe 00 OCHOBHBIX M3y4aeMbIX HNOHATHAX (YMCIIO, reoMeTpudeckas Qurypa,
yYpaBHEHHE, BEPOSTHOCTb) KAK BaKHEHIIMX MaTEeMaTHYECKUX MOJEIAX, MO3BOJISIOLIMX
OINMCHIBATh U U3y4aTh peasIbHbIE MPOLIECCHI U SBJICHUS;

— VYwmenue paboTath € MaTEeMAaTHYECKUM TEKCTOM (aHAJIM3UpPOBATh, H3BJICKATH
HE00X0IUMYI0 HH(OPMALIKIO), TPAMOTHO IPUMEHATh MaTEMaTUUECKY0 TEPMUHOJIOTUIO U
CUMBOJIMKY, UCII0JIb30BaTh PA3JINYHbIE SI3bIKU MAaTEMaTUKH;

— Pa3ButHe npencTaBieHUN O YMCIIE, HATypalIbHBIX YMCEIl, OBIAJCHUE HABBIKAMU YCTHBIX,
IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCICHUM;

— OsnasieHue OCHOBHBIMU CIIOCOOAMU MPEICTaBIECHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;
HaJIMYue TPEJCTABICHUN O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpE U O
Pa3IUYHBIX CIIOCO0aX UX U3YYEHHUS, O BEPOSITHOCTHBIX MOJEISIX;

— YcBOeGHHE CHCTEMAaTHYECKUX 3HAHHMK O IUIOCKMX (PUTypax M MX CBOMCTBAxX, a TaKkKe Ha
HarJsJHOM YpPOBHE — O MPOCTEMIINX NMPOCTPAHCTBEHHBIX TeJaX, YMEHHE NPUMEHSITh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl pELIEHNs] TEOMETPUUECKUX U MPAKTUUYECKUX 3a]1aY;

— YMeHUs M3MEpATh [UIMHBI OTPE3KOB, BEJIMUYMHBI YIJIOB, MCIOJIb30BaTh (HOPMYJbI IS
HaXO0XXJICHUS IEPUMETPOB, IOl 1 00bEMOB F€OMETPHUECKUX (DUTYD;

— VYMeHHE NPUMEHATh U3YyUEHHBIE IMOHATHS, PE3yJbTaThl, METOABI AJIS PELICHUs 3ajad
IIPAKTUYECKOIO XapakTepa W 3aJad U3 CMEXHBIX AUCLHUILIMH C HCIOJIb30BAaHUEM IIPH
HEO0OXOIUMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

— VYMeHue mnpoBOAUTH Kiaccu(UKaMK, JOrudyeckue OOOCHOBaHMS, JOKa3aTelbCTBa
MaTeMaTUYECKUX YTBEPKICHUI;

— VYMeHHe pacno3HaBaTh BUJIbI MATEMAaTUYECKUX YTBEPKIECHUHN (aKCHOMBI, OIIPEEIIECHNUS,
TEOpPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

— OsnasieHue CUMBOJIBHBIM SI3BIKOM aJreOpbl, IPUEMAaMU BBITIOJTHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHUil  pallMOHAJBHBIX  BBIPAKEHWM, pEIIeHUs ypaBHEHHUH, CUCTEM
YPaBHEHHUI, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE UCIIONIb30BaTh UACI0 KOOPAUHAT
Ha IUIOCKOCTH JUIsl HMHTEPIPETALlMA YPABHEHMM, HEPABEHCTB, CHUCTEM, YMEHHE
NPUMEHSTH ajredpanyeckue npeodpa3oBaHus, anmapar ypaBHEHUNH U HEPAaBEHCTB JJIs
peleHus 3aa4 U3 pa3IuuHbIX pa3AesioB Kypca;

— OsnaneHue cucteMod (QYHKIMOHAIBHBIX TOHATHH, (YHKIMOHAJIBHBIM SI3BIKOM H
CUMBOJIMKOH, yMEHHE Ha OCHOBE (DYHKIMOHAIbHO-TpaQUUYECKUX IMpeICTaBICHUM
ONMCHIBATh M AHAJTU3UPOBATH PEAJILHBIE 3aBUCUMOCTH;

— OBrnaneHne TEOMETPUYECKUM S3bIKOM, YMEHHME HCIIOJIb30BaThb €ro JUisl ONUCAHMS
IIPEIMETOB OKPYXKAIOIIEr0 MHpAa, Pa3BUTHE IMPOCTPAHCTBEHHBIX IIPEJICTAaBICHUA U
n300pa3suTeIbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB FTEOMETPHUUECKUX TOCTPOCHHIA.



JINYHOCTHBIMH Pe3yJIbTATAMHM BBINYCKHMKOB OCHOBHOH IIKOJbI, (p)OPMHUPYeMBbIMH TPH
HU3YUYEeHUH COAEPKAHUS Kypca 1o MaTeMaTHKe, sIBJISIOTCSH:

— YMeH#ue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM W IMHUCBMEHHOW pEYH,
MOHUMATh CMBICT TIOCTABJICHHOW 3aJa4yd, BBICTPAWBATh apPTyYMEHTAIMIO, TPUBOIHUTH
PUMEPBI U KOHTPIIPUMEPHI;

— KpuTH4HOCTH  MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTHUECKH  HEKOPPEKTHHIC
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

— IlpencraBieHne 0 MaTeMaTHYSCKOW Hayke Kak cdepe 4eloBEYECKOU JeITeIbHOCTH, 00
JTarax ee pa3sBUTHS, O €€ 3HAYUMOCTH IS PA3BUTHUS IIUBUITH3AIIIH;

— KpeaTuBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYHWBOCTh, AKTUBHOCTh IPH PEHICHUH
MaTeMaTUYECKHUX 3a/a4;

—  YMeHHe KOHTPOJIMPOBATh IPOIECC U PE3YJIbTaT YYeOHOM MaTeMaTHYSCKOM e TEIbHOCTH;

— Croco0HOCTh K 3MOIMOHAILHOMY BOCIPHUSTHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad,
peueHui, pacCcyKaCHU.

METaHpeIIMeTHbIMI/I pe3yjJbTaTaMi H3YUYCHUS MATCMATHKHA ABJIAIOTCH:

— llepBoHauanpHbBlEe MpEACTaBIEHUS 00 UAESIX M O MeToJaX MaTeMaTUKU Kak
YHUBEPCAIbHOM S3BIKE HAYKM W TEXHHUKH, CPEACTBE MOJCIMPOBAHUS SIBICHUH U
IIPOLIECCOB;

— VYMeHue BUAETh MaTEMATHUUECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHON CUTyalluH B IPYIHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

— YMeHHe HaXOAUTh B Pa3IMYHbIX UCTOUHUKAX HH(POPMALIHIO, HEOOXOTUMYIO ISl peIIeHUS
MaTeMaTHYeCKUX MpooJieM, MPECTaBIATh €€ B MOHATHON (hopMe, IPUHUMATh pEeIlIeHHUE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM 1 BEPOSITHOCTHOW MH(pOpPMaLINY;

— VYMeHHe MOHUMAaTh U HUCIOJIb30BaTh MaTeMaTHUYECKHE CPE/ICTBA HArMIsJHOCTU (Tpaduky,
JUarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) 7S WITFOCTPALlUi, HWHTEPIpPEeTalnu,
apryMeHTallH;

— VYMeHHe BBbIJIBUraTh TMIIOTE3bl IPU PEIICHUH YY€OHBIX 3a/1a4, TOHUMAaTh HEOOX0JUMOCTh
UX IPOBEPKHY;

— VYMeHHe NpUMEHSATb WHAYKTHBHbIE U JIEAYKTHUBHBIE CIIOCOOBI pacCyKACHUN, BUIETbH
pa3iIMYHbIE CTPATErUH PELIECHU 3a1a4;

— IloHMMaHMe CyIIHOCTH aIrOPUTMUYECKUX MPEANUCAHUA U yMEHHE JEUCTBOBATh B
COOTBETCTBUU C IPEITIO0KEHHBIM aJITOPUTMOM;

— VYMeHHe caMOCTOSITENIbHO CTaBUTh 1I€JIU, BBIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJISl pEIICHUS
yueOHBIX MaTeMaTUYECKUX MpoOIeM;

— YMeHHe IUTaHUPOBATh U OCYIIECTBIIATH ACSITEIBHOCTD, HAIIPABICHHYIO HA PEIICHNE 3a/1a4
HCCIIEI0BATENIBCKOIO XapaKTepa.

1. Copep:xanue nporpamMmsI

HpeHMeTLI MaTEMATHYICCKOIO KoanuyecTBO 4acoB Ha CTYIIEeHH OCHOBHOT0

Kuacesl
HMKJIA o0pa3oBaHus




5-6 Maremaruka 420 (210*2 roma)

7 Marematuka (Anredpa) 140
7 Maremaruka (I"eomeTpusi) 105
8 Maremaruka (Anreopa) 105
8 Maremaruka (I"eomeTpusi) 70
9 Maremaruka (Anredpa) 102
Maremaruka (I"eomeTpusi) 68

Bcero 1010

ConepkaHne KypcoB MaTE€MaTHKH 5—6 KJIaccoB, anreOpbl W TeoMeTpuu 7—9 KIaccoB
00BEIMHEHO KaK B HWCTOPUYECKH CIOXHUBIIMECS JIMHUM (YHCIOBasi, airedpanmdveckas,
reoMeTpuueckas, QyHKIMOHAIbHAS U Jp.), TAK U B OTHOCUTEJILHO HOBBIE (CTOXACTHYECKAas JIMHUSA,
«peanbHasi MaTeMmaruka»). OTAENbHO NPEICTABJICHbI JIMHUS CIOKETHBIX 33Jad, MCTOpUYECKas
JUHUA. DIIEMEHTHI TEOPUU MHOKECTB U MAaTEMaTUYECKOM JIOTUKH

Cornacao ®I'OC ocHoBHOro 00I1IEro 00pa3oBaHUs B KypC MAaTeMaTHKU BBEACH pa3fei
«Jlorukay», KOTOpBIA HE MPEANoJaracT JONOJHUTEIbHBIX YaCOB HA U3YYEHUHU U BCTPAUBACTCS B
pa3nuyHbBle TeMbl KYpCOB MaTE€MAaTHKH W WH(POPMATUKUA U TIPEABAPSETCS O3HAKOMIICHHEM C
3JIEMEHTaMU TEOPUU MHOMKECTB.

MHo:xecTBa U OTHOIIEHUS] MeK1Y HUMH

MHOXECTBO, Xapakmepucmuueckoe Cc80UCME0 MHOMICECmEd, HIEMEHT MHOMXECTBa,
nycmoe, KoneyHoe, beckoneunoe muodcecmeo. IlonMuoxecTBo. OTHOIIEHNE TPUHAIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DIIEMEHThl MHOXECTBA, CIIOCOOBI 3aJ]aHHsI MHOXKECTB, pacHO3HABAHUE
HOOMHOINCECME U INEMEHMOB8 NOOMHONCECME C UCNONIb308AHUEM KPY2os Duiepa.

Onepanun Hax MHOKeCTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OONOIHeHue
MHOXMCecmsa. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbI0 Kpy2os Jiliepa.

DJIeMeHTBhI JIOTUKHU

Onpenenenne. YTBepkaeHus. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [[okazarenscTBoO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep U KOHTpHIpUMED.

BuickasbiBaHuA

HcTuHHOCTD M JIO)KHOCTH BbICKa3bIBaHUS. (ClodiCHble U npocmoble  8bICKA3bIBAHUSL.
Onepayuu Ha0 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JIO2UYECKUX CBA30K: U, UIU, He. YclosHble
BbICKA3bIBAHUSL (UMNIUKAYULL).

Conep:xanue Kypca MaTeMaTHKH B 5—6 ki1accax HatypaJjibHble YnciIa U HYJIb

Harypa/jbHblil psig yMces U ero cBoicTBa

HatypanbHOoe 4MCiI0, MHOXECTBO HATypalbHBIX YHCET M €ro CBOMCTBA, M300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMHM Ha YHCIOBOM MpsiMoM. Vcmonp30BaHME CBOMCTB HaTypalbHBIX
qucell IPU PELIEHUH 3a/1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCes

Paznuune mexnay uudpoil u umciom. Ilo3unmoHHas 3amuch HATYpajbHOTO YHCIA,
MIOMECTHOE 3HaueHue IUQPbI, pa3psiabl U KJIacChl, COOTHOIICHHE MEXIY JBYMS COCETHUMH
pa3psAIHBIMU €AMHUIIAMU, YTEHUE U 3aIIUCh HATypPaIbHbIX YUCE.

OxpyrieHue HaTypaJbHBIX YUCeJ

Heo6xoaumocts okpyrienus. [IpaBuino okpyrieHus HaTypalbHbBIX YHCEL.

CpaBHeHMe HATYPAJILHBIX YHcesl, CPaBHeHHe ¢ yncaoMm ()

IloHsiTHE O CPAaBHEHMH YHUCEII, CPABHEHHUE HATYpaJIbHBIX YHCEN APYT C IPYTOM U C HYJIEM,
MaTeMaTHyecKas 3aluch CPaBHEHH, CIOCOOBI CPABHEHMSI YU CEIL.

JeHcTBHA ¢ HATYPAJIBbHBIMH YHCIAMH



CrnoxeHrue M BBIYMTAHUE, KOMIIOHEHTHI CIIOKCHHMS W BBIUUTAHUA, CBSI3b MEXIY HUMH,
HAXO0XJICHWE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMbI U PA3HOCTH IIPU U3MEHEHHU U KOMIIOHEHTOB
CJIO’KEHUS U BBIYUTAHUS.

YMHOXXEHUE U JelieHHe, KOMIIOHEHTbl YMHOXXEHMSI M JEJICHHS, CBSI3b MEXKIy HHUMH,
YMHOXEHUE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, IIPOBEpPKa pe3yjbTaTa € IOMOIIbIO
NPUKUAKA U 0OpaTHOTO NEHCTBUS.

[TepemecTuTenbHbIi M COYETATEIbHBIA  3aKOHBI  CIIOKEHHS W YMHOXKCHHS,
pacrpeeNuTeNbHbI 3aKOH YMHOXEHHSI OTHOCHUTENIBHO CIIOKEHUS, 000CHO8aHUE aleOpUummos
BbINOIHEHUS APUPMEMUUEeCKUX 0eticmeuil.

CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeeM

3anuce Yuciia B BUJIE CYMMBI Pa3psAHBIX CIIaraeMbIX, MOPSIOK BBIIOJIHEHHS IEHCTBUIN B
BBIPAXECHUSX, COJIEPKAINX CTENeHb, BRIYUCICHIE 3HAUCHUHN BBIPAXKCHUM, COEPIKAIIINX
CTENEHb.

YucsioBble BbIPAKEHUSI

YucnoBoe BEIpAXKEHUE U €r0 3HAUSHHE, TIOPSIIOK BHITIOTHEHUS ICHCTBHIA.

Jlej1eHHE C 0CTATKOM

Jlenenue ¢ 0OCTaTKOM Ha MHOKECTBE HaTYpaJIbHbIX YHCEJ, CEOLICMEA OeleHUs C
0CMamKkoM.

[IpakTuueckue 3a1a4u Ha JEJIEHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOICTBO A€IMMOCTH CyMMBI (pa3HocTH) Ha uucio. [IpuzHaku aenmumoctu Ha 2, 3, 5, 9,
10.

Ipusnaku oenumocmu na 4, 6, 8, 11. JJoxasamenvcmeo npusnaxkos deaumocmu. Pemienne
MPAKTUYECKHX 3aJ1a4 C MPUMEHEHUEM MPU3HAKOB JEIIUMOCTH.

Pa3noxxeHue unciia Ha NPoOCTbie MHOKUTEJIH

[IpocTeie 1 cocTaBHBIE YUCHa, pewemo Ipamocghena.

Pa3noxxeHne HaTypalbHOTO YMCIIa HA MHOXKUTENH, Pa3I0’KEHUE Ha IPOCTHIE MHOKUTEH.
Konuuecmseo Oenumeneil uucna, aneopumm pasiodHCeHuss Yucia HaA NPocmuvle MHONCUMENU,
OCHOBHAs Meopema apupmMemuxu.

AuaredpanyecKkne BbIPaKeHHUA

Hcnonb3oBanue OykB Juisi 0003HAYEHUsI YHCETl, BEIYMCIICHNE 3HAUEHUS alNre0panyeckoro
BBIPQ)KEHUS, IPUMEHEHHUE alNreOpandyeckux BBIPAKEHUH Ul 3alliCU CBOUCTB apu(pMETHUYECKHX
neicTBuil, npeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenb U €ro CBOWCTBA, OOIIMI IETUTENb IBYX M Oojiee unces, HauOOIbIINi OOt
JIeNUTeNb, B3aUMHO MPOCThIE YHCIIA, HAXOXKIeHWEe Haubombiuero odmero aenurens. KpatHoe u
€ro CBOiicTBa, 0o0llee KpaTHOE JBYX U 0OoJjee uyuces, HauMeHbllee o0Ilee KpaTHOEe, CIOCOObI
HaXO0’KJICHNs HAaMMEHBIIIEro 00IEero KpaTHoro.

JApoou

OO0ObIKHOBEHHBIE IPOOH

o, gacTh, 1poOHOE YKCIo, 1podb. [[poOHOE Yncio Kak pe3yabTaT JAeICHHUS.
[TpaBuibHbBIE U HETpaBUIIbHBIE APOOH, CMEIIaHHast JPoOb (CMEIIaHHOE YHCIIO0).

3anuch HaTypalbHOIO YKCia B BUAE JpoOU € 3aJaHHBIM 3HAMEHAaTeseM, Ipeo0pa3oBaHue
CMEIIaHHOH IpoOu B HEMPaBUIBHYIO IPOOh  HA0OOPOT.

[IpuBenenue apodeii k 0d1eMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOei.

CroxeHure 1 BhIYNTaHHE OOBIKHOBEHHBIX Apo0eil. YMHOKEHUE U JiefieHHe
OOBIKHOBEHHBIX JIpoOeil. ApudMeTnueckre IeHCTBUS CO CMEIIaHHBIMU IPOOsMHU.

Apudmernueckre AeUCTBHS ¢ APOOHBIMHU YUCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OelCmEUi.

JecsiTuuHbIe APOOH

Henast u npobHast yacTu aecatuyHou Apodu. [IpeoOpazoBanue AecaTUYHBIX ApolOel B
00bIKHOBeHHBIE. CpaBHEHHUE ECATUYHBIX ApoOeil. CokeHne U BBIYUTaHUE JeCATUYHBIX IPOOCH.



OxpyrneHue JEeCITUYHBIX OpoOed. YMHOXEHHE H  JIeIeHHEe JIeCATHYHBIX  JpOOei.
Ilpeobpazosanue o06vikHOBeHHBIX Opobetli 6 Oecamuunvle Opobu. Koneunvie u bOeckoueumvlie
decsamuunble OpooU.

OTHOmEeHne ABYX Ynce

Macmtab Ha iane u kapre. [Iponopuuu. CBoiicTBa mponopuuii, IpuMeHeHne TPOIOPIUN
Y OTHOILECHUH IIPU PEILIECHUY 3aad.

Cpennee apupmernyeckoe qucela

Cpennee apudmernueckoe 1Byx uyucen. MzobpaxxeHnue cpenHero apupMeTuyeckoro AByx
4yyceJl Ha 4YUCIOBOM IpsAMOW. PeleHue mNpakTHYEeCKUX 3aJad ¢ IPUMEHEHUEM CPEIHETO
apupmetnueckoro. Cpednee apugpmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTsI

ITonsTe npoueHTa. BeruncieHne NpoUEeHTOB OT YUCIIAa U YHACTIA 110 U3BECTHOMY
IIPOLICHTY, BBIPAKEHHUE OTHOLLIECHHUS B IIPOLIEHTaX. PelleHre HecoKHbIX IPAKTUYECKUX 3a1a4 C
IIPOLIEHTaMH.

JAuarpamMmmel

Cronbuatble ¥ KpyroBble AUarpaMmbl. M3BiedeHne HHGOpMaLUM U3 JUarpaMmm.
H3zo06padicenue ouazpamm no 4ucio8biM OaGHHLIM.

PanuoHaabHbBIE YHCIA

IHonoxuTeIbLHBIE H OTPULIATEIbHBIEC YHCJIA

N300pakeHue yuces Ha YUCIOBOM (KoopauHaTHON) npssMoii. CpaBHeHue uncesn. Moayib
4yycia, reoMeTpUYecKas HMHTepIpeTanus MOAYJs uucia. J[eMCTBUSA € IOJOKHUTEIbHBIMU U
OTPULATEIIBHBIMY YUCJIaMUA. MHOXECTBO LIENBIX YUCEIL.

IlonsaiTHe 0 panMoHaJBLHOM uHMciae. [lepsuunoe npedcmasieHue o0 MHOIHCECHBE
payuoranvhulx yucen. JIeNCTBUsI ¢ pallMOHAIBHBIMU YHCIAMM.

Pemienue TeKCTOBBIX 32124

Enunuubl uM3MepeHMii: JUIMHBI, IUIOIAAH, O0O0BEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IWHULAMU U3MEPEHHUs] KaXJ0H BEIMUYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; IMPOU3BOAMUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenue TekcToBBIX 3a7a4 apudmMerndeckuM criocobom. VMcnonaszoBanue tadbnui, cxem,
4epTEKEN, APYTUX CPEACTB NPEACTABIEHUS JAHHBIX TP PEILICHNUH 3aJauH.

3agauu Ha ABHKeHHE, PA00OTY U NOKYNIKH

Pemenne HecI0KHBIX 3a7ja4 HA ABM)KEHUE B IIPOTUBOIIOJIOKHBIX HAIIPABICHUAX, B OJHOM
HaIlpaBJICHUM, JBW)KCHHME II0 pEKe II0 TEYEHHUIO M IPOTUB TeueHus. Pemienue 3agad Ha
COBMECTHYIO paboty. IIpumeHenue npobeii npu pemieHny 3aaay.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJEHUE YaCTU YMCIIA U YKCIA 1O ero 4yactu. Pemenue 3anay Ha
MIPOLIEHTHI U A0au. [IpuMeHeHne nponopumii Npy peeHny 3a1a4.

Jlornuyeckue 3agaun

Pemennie HecnOXHBIX JIOTUYECKUX 3adad. Pewenue nocuyeckux 3a0ay ¢ NOMOWbIO
epagos, mabuy.

OcHoBHbIE MeTOAbI pelIeHUusl TEeKCTOBBLIX 3aja4: apudmernyeckuit, mnepedop
BapHaHTOB.

Harnsignas reomerpust

@durypsl B okpyxaromemM mupe. Harnsnasle npeacraBieHus o (Gurypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, JIyY, YroJj, JOMaHasi, MHOTOYI'OJIbHHUK, OKPY>KHOCTb, KPYyT. UeThIpeXyroybHUK,
NPSAMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, 6udbl mpey2oivHukos. IlpasunbHble MHO20Y20NbHUKU.
N300paxeHre OCHOBHBIX Fr€OMETpUUEcKUX GUryp. Bzaumnoe pacnonoscenue 08yx npsamulx, 08yx
OKpYACHOCIEU, NPAMOU U OKpYIHCHOCMU. JITMHA OTpe3Ka, JJIoMaHO!. EquHUIIBI U3MEPEHNs ITTUHBI.
ITocTpoeHne oTpe3ka 3amaHHOW UIMHBL. Buael yrimos. I'pagycHas mepa yria. M3mepenue u
IIOCTPOEHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.



[Tepumerp MHOTOYTONMBHUKA. [TOHATHE TUTOMIATY GUTYPHI; €AUHUIIBI H3MEPEHUS ITOMIAIH.
[Tnomane mnpsMoyrosibHHKA, KBajparta. llpubmkeHHOoe uW3MepeHHe Iomaan ¢Guryp Ha
KJIeT4aToi Oymare. Pasnosenukue gueypoi.

Harnsnuele npeacraBieHuss O MPOCTPAHCTBEHHBIX GUrypax: KyO, mapajulelenumnesn,
npusMa, mupamuia, map, chepa, KoHyc, WWIMHAP. M300paxeHne MpOCTPAaHCTBEHHBIX (UTYD.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvhvie muozcoepanHuku. Ilpumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIWJIMHJpAa U KOHYCA.

[TonstTue o6beMa; eauHUIIBI 00beMa. OObeM MPSMOYTOIBHOIO MapajuieNenuneaa, kyoa.

[lonsatue o pasenctBe ¢uryp. LleHTpanbHas, oceBask U 3epKAIbHASL CUMMETPHH.
N3o00pakeHrne CUMMETPUYHBIX QUTYD.

Pemenue npakTHuecKux 3ajad ¢ MpUMEHEHHEM POCTEUIIINX CBOMCTB (uryp.

HcTropusi MaTeMaTUKHU

Iossnenue yughp, 6yxs, uepoznughoe 6 npoyecce cuéma u pacnpeoeieHusi NPOOYKmos Ha
llpesnem bruoicnem Bocmoke. Cesazb ¢ Heonumuueckoti pegonoyuetl.

Pooicoenue wecmuoecamepuunoii cucmemul cuucnenus. Ilosgnenue decamuunou 3anucu
yucen. Pooicoenue u pazeumue apugpmemuxu namypanousix yucer. HOK, HO/J, npocmuie uucna.
Pewemo

Opamocgena.

llossnenue nynsa u ompuyamenbHuIX Yucen 8 Mamemamuxe OpeeHoCmu.

/pobu 6 Basunone, Ecunme, Pume. Omkpvimue decamuytwvix Opobeu. CmapunHule
cucmemul mep.

Hecamuunvie Opodbu u mempuuecxkas cucmema mep. JI. Macnuyxui.

Conep:xaHue Kypca MaTeMaTHKH B 7-9 kJaccax AJireopa

Yucaa

PauuonanbHbIe yncIa

MHOecTBO palMoHaIbHBIX uncen. CpaBHEHHE pallMOHABHBIX yKcen. [leiicTBus ¢
palMoHaIBHBIMU YUcTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpodbIO.

HppanuonajabHble Yucia

[TonsTe nppanyoHanbHOTO YKcia. Pacro3HaBaHne nppanvoHaIbHbIX yncen. [IpuMepsr

JI0Ka3aTeNbCTB B anredpe. I/IppaHI/IOHaHLHOQE yrcna . [I[pumeHeHne B reOMeTpHH.
CpasHenue uppayuonanvhvlx yucen. Muodxcecmeo deticmeumenbHuIX Yuce.

ToxnecrBeHHbIe npeodpa3oBanusa UnciaoBbie 1 0yKBEeHHbIC BBIPAKCHHUS

Bripaxkenue ¢ nepemeHHoW. 3HaueHue BblpakeHMs. [lojcTaHOBKa BBIpaXKEHHI BMECTO
MePEeMEHHBIX.

Leibie BbIpameHUs

Cremnenpb ¢ HaTypalbHBIM TOKa3zareneMm u e€ cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COJIepKalliX CTENEHH C HaTypaJIbHbIM IOKa3aTeNeM.

OpnouneH, MHorowieH. JlelicTBUS C OJHOYIEHAMH W MHOTOWIEHAMHU (CIOXKEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXKEHMSI: Pa3HOCTh KBaApaTOB, KBAJpaT
CYMMBI U pa3HOCTH. Pa3nokeHrne MHOTO4IeHa Ha MHOYKUTENN: BEIHECEHHE 00IIEro MHOXKHUTES 32
CKOOKH, 2pynnupoexa, npumeHneHue @QopMynr COKpawéHno2o ymHoodceHus. Keaopammoiii
MpEXUIeH, pasnodceHue Keaopamto2o mpéxuiena Ha MHONCUMEIU.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenb c uensiM mokasareneM. IIpeoOpa3oBanue JpoOHO-TUHEWHBIX BBIPAKECHUI:
CIIOKEHHEe, YMHOXKEHUE, JIeNeHne. Aneebpauyeckas opodw. /Jonycmumvle 3Ha4eHUs NepeMeHHbIX
8 OpobHO- payuoHanbHulx evipadcenusx. Cokpawenue anceopauveckux Opooei. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmeus ¢ aneebpauveckumu Opoosmu:
Cll0dIceHUe, 8bIYUMAaHue, YMHONCeHUe, OelleHue, 6036e0eHIUe 8 CINENeHtb.

IIpeobpazosanue gvipasicenuti, cO0epHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbI KopeHb. lIpeoOpa3zoBaHue BBIpaK€HUMN, COAEpIKAIIUX
KBAJIpaTHbIE KOPHU: YMHOXKEHUE, JCJICHHWE, BBHIHECCHHE MHOXUTENS W3-MOJ 3HAaKa KOPHS,



BHeceHue MHOMCUMeN OO 3HAK KOPHAL.

YpaBHeHusi M HepaBeHcTBa PaBeHcTBa

YucnoBoe paBeHCcTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PAaBEHCTBO C MEpEMEHHOM.

YpaBHeHust

[lonsiTve ypaBHEHUs U KOPHS ypaBHEHUs. [Ipedcmasnenue o pagHocuibHOCmu
VPABHEHUII.

Obaacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeilHbIX ypaBHEHUWH. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneiinblx ypagnenul ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpartusle ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEHUA. JIUCKpUMHHAHT
KBaJpaTHOro ypasHeHUs. Dopmyiia KOpHEN KBagpaTHOro ypaBHeHus1. Teopema Buema. Teopema,
obpamuas meopeme Buema. PenieHue KBaapaTHBIX ypaBHEHHUII:MCIOIb30BaHUE (POPMYINBI s
HAXOXJCHUS KOPHEH, epaguueckutl mMemoo peulenus, paziodceHue Ha MHOodcument, noooop
KOpHel ¢ Ucnonv3oganuem meopemvl Buema. Konuuecmeo xopHeli K6a0pamHoz2o YpasHeHus 8
3asucumocmu om e2o0 ouckpumunauma. buxeadpamnvie ypasnenus. Ypaeunenus, ceooumvie K
JUHeUHbIM U KeaopamHuim. KeaopamHule ypasuenus ¢ napamempom.

/{poOHO-panuoOHaJIbHbIC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUN. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUIl.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonivzosanue c0ticme QyHKYull npu peuieHun ypasHeHull.

IIpocmetiuue uppayuonanvhole ypasnenus euoa +/ f (x) = a, \/ fx) = \/ g(x).

Vpaenenus suoa x™ = a. Ypasnenusa 6 yenvixuucnax.

Cucrembl ypaBHeHUH

VYpaBHeHME ¢ ABYMs ITepeMEHHbIMU. JIMHEITHOE ypaBHEHUE C JBYMsI IEPEMEHHBIMH.
Ipsmasn kax epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.
ITonsTHE cucTeMBI ypaBHEHUM. PellleHne cucteMbl ypaBHEHUH.

MeTtobl pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUH € IBYMS IEPEMEHHBIMU: 2paguueckuil
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPABGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBA. CBOICTBA YHCIIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeisTMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCcTBa. Qoaacmy onpeodenenus
HepaseHcmea (001acmes OONYCMUMBIX 3HAYEHUL NEPEMEHHOLL).

Pemenue nuHEMHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue xeaopamnvix HepageHcms:
UCNONb306aAHUE CEOUCME U 2pagura KeaOpamudHou QYHKYuU, Memoo UHMepEanos. 3anuce
peutenus KeaopamHuoz20 HepaseHcmad.

Pewenue yenvix u OpobHO-payuonanbHvlx HepageHcme MemoooM UHMEPEATLO8.

Cucrembl HepaBeHCTB

CucremMbl HEPaBEHCTB C OJHOW IMEpEeMEHHOW. PemieHue CUCTEM HEpPaBEHCTB C OIHOU
NEPEeMEHHOI: JMHEUHBIX, Keéadpamuuix. V300paxkeHHe pelIeHUs CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOW MPSMOM. 3alMCh PENIEHUSI CUCTEMBI HEPABEHCTB.

DOyHKIUH

IHousitue pyHkumMu

JlexkapToBbl ~ KOOpJAMHATBl HA  IUIOCKOCTH. @DOpMHpOBaHUE MPEACTABIECHUN O
METanpeMETHOM TOHATUU «KOOpAMHATh». CrocoObl 3amaHusi (QYHKIMHA: aHAIUTUYECKUH,
rpa¢puueckuit, Tabnnunbiif. I'papux ¢ynkuuu. [Ipumeps! GyHKIMA, TOTy4aeMbIX B MpoLEcce
UCCIICIOBaHMS Pa3IMYHbIX PEaIbHBIX IPOLIECCOB U PELICHU 3aa4. 3HaUeHUe (PYHKIUH B TOUKE.




CpoiicTBa (QyHKIMHA: OONACTh ONpEACNCHHUs, MHOXECTBO 3HAYCHHUU, HYIH, NPOMEXKYTKH
3HAKOIOCTOSIHCTBA,  4éMHOCMb/HEeUéMmHOCMb, TPOMEXKYTKH BO3pacTaHusi U yObIBaHMUS,
HanOoJIpIIIee M HaMMEHblIIee 3HaYeHus. VccnenoBanue GyHKIUH 110 e€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3aoannvie pynxyuu.

JluneiiHast pyHKIHS

CpoiictBa u rpaduk JnuHEWHOW (yHKIMH. YTIOBOW KOXPPHUIMUEHT MPSIMOM.
Pacnonosxenue rpaduka TMHEHHON (YHKIMH B 3aBUCHUMOCTH OT €€ yrJIoBOro KO3 Quinenra u
cBOOOIHOTO WiieHa. Haxoocoenue Koaghuyuenmos auneuno QyHKyuu no 3a0aHHbIM YCI0BUIM:
npoxodicoeHue NpsImMou yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL.

KBaaparuunas pyHkumst

CpoiictBa u rpaduk KBaapaTuuHoW ¢GyHKIMN (mapadona). [locmpoenue epaguxa
Kkeéaopamuunou ¢yukyuu no mouxam. Haxoxaenue Hynei kBaapaTuuHoi QGyHKIUU, MHOdCecmaa
3HAYEHUL, NPOMENHCYMKOB8 3HAKONOCMOAHCIEA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OoOpaTHasi NPONOPUNOHAIBHOCTH

CaoiicTBa QyHKINH Y = E l'unepbomna.

I'pagpuku ¢ynxyuir. [lpeodopasosanue epaghuxa ¢pynkyuu'y = f(x) ora nocmpoenus
epaguros ¢ynrkyuti 6uoay = af , kx + b + c.
a5y =Vy=Vxy =[x

IMocaenoBaTe/IbHOCTH U MPOrPeccHu

UucnoBas  moOCIeNOBaTENbHOCTh.  [IpuMepsl  YHCIOBBIX  MOCHEAOBATEIHHOCTEH.
beckoneuHble MOCIIEAOBAaTENFHOCTH. ApHudMeTHdeckas Tmporpeccus U e€  CBOICTBa.
['eomeTpuueckass mporpeccus. Dopmyra obuje2o uieHa U CYMMbl N NEPEulX UlIeHO8
apugpmemuueckou u ceomempuyeckoi npoepeccuil. Cxooauasics 2eomempuyecKkas npo2peccus.

Pelnenue TeKCTOBBIX 33124

3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemrenne TeKCTOBBIX 3a/ad apuMeTndeckuM criocooom. Mcmonb3oBanue Tabimil, cxem,
YepTeKel, APYTUX CPEACTB MPEACTABIECHUS JaHHBIX MIPU PEIIeHUH 3aauu.

3agaum Ha ABM:KeHHe, Pa0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CUTYallMii B3aMMHOTO PACMONIOKEHUsI OOBEKTOB MPH UX JBUKCHHH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHSAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agauyu Ha YACTH, T0JIH, TPOLEHTHI

Pemrenue 3amau Ha HaXOXKACHWE YacTH YUCIIA U YMCIIA 110 €r0 YacTH. PemeHne 3a1a4y Ha
MpOLEHTHI U gonu. [IpuMeHeHre mponopiuii mpu pereHny 3aaay.

Jlornueckue 3agaumn

Pemenne norudeckux 3anad. Peulerue 102uteckux 3a0a4 ¢ nOMowbto epagos, mabauy.

OcHOBHBbIE MeTO/IbI pellleHUus] TEKCTOBBIX 3a/1a4: apu(PMETHIECKUH, anreOpanvecKui,
nepebop BapuaHTOB. [lepguunvie npedcmasieHuss 0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CraTucruka u Teopusi Bepositnocre CtaTucruka

Tabnmuunoe w rpaduueckoe TMPEACTaBICHWE aHHBIX, CTOJOYaThie W KPYTrOBBIC
quarpamMmbl, Tpaduku, MPUMEHEHHE auarpaMM M TpauKOB s OMHCAHUS 3aBUCUMOCTEH
peabHBIX BEJIMYMH, U3BJICUCHHE HH()OPMAITIH U3 TA0NIHUII, AHarpamMm U rpadukoB. OnucarenbHbIe
CTaTUCTHUYECKUE TII0Ka3aTeld YHCIOBBIX HAaOOpOB: cpeaHee apu(MeTHdeckoe, Mmeoduauda,
HauOoJIbIlIee M HaMMEHbIIIee 3HaUeHUs. Mepbl pacceuBaHus: pa3Max, OUCHepcus U CMmaHoapmHoe
OMKIIOHEHUe.

CityyaliHasi ”3BMEHYMBOCTh. MI3MEeHUMBOCTD NpH U3MEpEHUSIX. Pewarowue npasuia.

3axonomepHoCcmU 8 USMEHUUBBIX BENUUUHAX.

Cay4aiinbie cOObITHS

CayuaiiHple OMBITHI (IKCHEPUMEHTHI), 3JEMEHTapHBIE CIIydailHble COOBITHS (MCXOJIBI).

I'pagpuxu pynkyuu 'y = a +



BepositHocTi  snemeHTapHbIX  coObITHH. CoOOBITUS B CIy4alHBIX OKCIEPUMEHTaX H
0J1aronpUATCTBYIOIINE dJIEMEHTapHbIe cOObITHA. BeposTHOCTH ciay4yalHbIX COOBITHH. ONBITHI €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSMU. Kitaccmueckne BEpOSITHOCTHBIE OIIBITHI C
UCIOJIb30BAHUEM MOHET, KyOMKOB. /Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jiinepa.
IIpomusononoosicuvie cobvimus, obveounenue u nepecedenue coodvimuil. Ilpasuno cnodcenus
seposmuocmeti. Cnyuaiinwiti  evloop. Ilpeocmasnenue dsxcnepumenma 6 6ude Oepesa.
Hezasucumvle  cobbimus. Ymnooicenue  eeposmunocmeii  He3a8uUCUMbIX  COOBIMUIL.
Ilocneoosamenvhuvle nezagucumvie ucnvimanus. lIpencraBieHue O HE3aBUCHUMBIX COOBITHUAX B
JKU3HHU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemauus u YUCIO
couemanuti. Qopmyna uucia covemarnuii. Tpeyeonvrux Ilackans. Onvimel ¢ OOILUWUM YUCTIOM
PABHOBO3MOJICHBIX  DJIeMEHMAPHbIX coObimuil. Bviuucnenue eepoamnocmel 6 OnbIMAx ¢
npumenenuem Komounamopuwix gopmyn. Hcnemanusa bepunynnu.  Yenex u  meyoaua.
Beposmuocmu coovimuii 6 cepuu ucnsimanuii bepuynnu.

Cnyuaiinvie éenuuunsl

3nakomemeo co CAYUAUHLIMU GEIUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEmHbIX
cnyuainwix eenudut. Pacnpedenenue seposmuocmeii. Mamemamuueckoe odcudanue. Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. Msmepenue eepoamuocmeti.
Ilpumenenue 3akoma OONGWIUX YUCEL 6 COYUONOSUU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,
obecneyenuu 0€30NACHOCMU HACENEHUs 8 YPE3BLIUAIHbIX CUTNYAYUSX.

I'eomerpus I'eomerpuyeckue Gpurypbl

@urypsl B reoMeTpHHU M B OKPYKaloLemM Mupe

I'eomerpuueckas gurypa. @opMupoBaHue MpeICTaBIECHUH 0 MeTanpeAMETHOM OHATHH
«purypay. Touka, TUHHS, OTPE3OK, MPSIMas, JIyd, JIOMaHas, IJIOCKOCTb, YroJ, OMCCEeKTpHca yria
U e€ CBOMCTBA,

BH/JIBI YIJIOB, MHOI'OYT'OJIbHUKH, KPYT.

OceBas cummeTpus reomeTpudeckux uryp. LleHTpanbHast CHMMETpHs T€OMETPUUYECKUX
duryp.

MHOroyroJibHUKH

MHOroyroiasHUK, €ro 3JIEMEHTHI M €r0 CBOMCTBA. Pacrio3zHaBaHME HEKOTOPBIX
MHOT'OYTOJIbHUKOB.

Buinyknvie u negvinykivie mHo2oyeonvHuxu. [ IpaBuiIbHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. BbicoTra, Mennana, OuccekTpuca, CpeAHSAs JIMHUS TPEyrojbHUKA.
PaBHOOenpeHHBIN TPEYroJbHUK, €ro CBOMCTBA M NPU3HAKH. PaBHOCTOpPOHHMI TpEyrojbHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBINA,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yrusl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

Yetripéxyronpuuku. Ilapamnenorpamm, pomO, NpsSMOYroOJbHUK, KBaJpaT, Tparernus,
paBHOOenpeHHas Tpaneuus. CBoNCTBa U MPU3HAKY MapajjienorpaMmma, pomoa, npsiMoyroibHHKa,
KBajpara.

OKpyKHOCTB, KPYT

OKpyKHOCTb, KpyI, UX D3JEMEHTBHl U CBOICTBA; IICHTPAJbHBIE U BIIMCAHHBIC YIJIBI.
KacarenbHast u cexywas K OKpYXKHOCTH, Ux ceoucmed. BicaHHbIE W ONHCAHHBIE OKPYKHOCTH
JUISL TPEYTOJIbHUKOB, YemblpEXy20IbHUKOS, NPASUNbHBIX MHO20Y20IbHUKOS.

I'eomeTpuuyeckue purypsl B npocTpaHcTee (00bEMHBIE TeJa)

MHnococpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOE C PA3HLIM NONOMCEHUEM U
Koauyecmeom epawueu. 1lepBUYHBIE MPENCTABICHHS O MUPAMHJAE, Napajielenunesae, Mpu3Me,
cdepe, mape, IUIMHIPE, KOHYCE, UX dJIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTtHowmennst PagencrBo ¢guryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

IIpu3Haky U CBOMCTBA MapaJUIENbHBIX NPSIMBIX. Akcuoma napannerviocmu Eexnuoa.



Teopema Daneca.

IlepnieHAUKYyAsIpHBbIE IPAMBbIE

[Ipsmoii yroa. Ilepnenaukyinsp k npsamoii. Hakinonnas, npoexuus. CepeuHHbIN
NEePIEeHIUKYIAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUK)IApHOCMU.

Ilooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Iloooonsvie mpeyeonvruxu. Ilpuznaxu
noooodus.

B3aumHoe pacnoJioskeHue PSIMON U OKPY>KHOCTH, 08YX OKPYICHOCMELL.

HN3mepenus u Bbrunciaenusi Beauuunnbi

[Tonsitne Benmuuunel. [Inuna. IsmMepenue aivHbl. ENUHALBI M3MEPEHUS ITTUHBI.
Benuuuna yria.

I'panycnas mepa yria.

[TonsTHe 0 Mmomaam IWIOCKo# Gurypsr u e€ cBoiicTBax. M3Mmepenwe miomanei. EquHuiist
W3MEPEHHUS TUIOLIA/IH.

[IpencraBnenue o0 00bEMe U ero cBoiictBax. 3mepenue oobéma. Equnnibl usmepenus
00BEMOB.

HN3mepeHus u BbIYMCIEHUS

WNHcTpyMeHThI Ul U3MEPEHHU U MOCTPOEHUI; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JUIMH
(paccrostauit), iomanei. TpuroHoMmeTpudeckne (YHKIHHA OCTPOTO yria B MPSIMOYTOJIHHOM
TpeyrojabHuke 7Tpuconomempuueckue @OyHKyuu mynoz2o yenda. BbplUHCIEeHUE SJIEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHHH. DOopMyJbl ILIoLaau
TpeyrojbHUKa, MapajuieiorpaMMa M €ro 4acTHBIX BHUAOB, (OPMYNbI JUIMHBI OKPYXHOCTH U
wioniaau kpyra. CpaBHeHue u BerauciieHue miomaaeid. Teopema [Tudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrossnus

Paccrosinre Mexay Toukamu. PacctosiHue oT TOUKH 110 MPSAMON. PaccmosiHue medcoy
Queypamu.

I'eomeTpuuyeckue nocTpoeHus

I'eomeTprueckue NocTpoeHus AJis WUTIOCTPAIMK CBOMCTB Fr€OMETpUYECKUX (uryp.

WHcTpyMeHTBI 1 TOCTPOEHWH: LMPKYJb, JIMHEHKA, YrOJIbHUK. [Ipocmeuiwue
HOCMPOEHUs YUPKYTIeM U TUHEIKOU. NOCMpoeHue OUCCeKMPUCHL Y2id, NEPReHOUKYIAPA K NPAMOU,
yena, pagno2o OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MPEM CMOPOHAM, O8YM CHIOPOHAM U Y21y MeHCOY HUMU,
CMopoHe U 08yM NPULEHCAUUM K Hell YeTaM.

/lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpaszoBanus IlpeodpazoBanus

[Tonstue npeobpasosanus. [IpencraBiennue o MeTarpeIMETHOM MTOHSATUI
«Ipeodpa3zoBaHue».

Ilooobue.

JABukenust

OceBas 1 LIEHTpaJIbHAsE CAMMETPUS, H08OpOM U Napaiienvhsli neperoc. Kombunayuu
0BUIICEHUL HA NIIOCKOCMU U UX CBOUCMEA.

BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH BekTOopbI

[TonsTre BekTOpa, NEHCTBUS HAJl BEKTOPAMH, UCIIOIB30BaHNE BEKTOPOB B (DUBHKE,
DPAasodiceHue 6eKmopa Ha cocmasisioujue, CKaiapHoe npousseoenue.

Koopaunarsi

OcCHOBHBbIE OHATUS, KOOPOUHAMbL 8EKMOPA, PACCNOSHUE MENCOY MOUKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus ghuzyp.

IIpumenenue eexkmopoe u KoopouHam O peuleHus: NPOCMeUUX 2e0MeMPULeCKUX
3a0au.

HcTopust MaTeMaTUKHU

Bosnuknogenue mamemamuxu kax Hayku, smansvl eé pazeumus. OcHo8Hble pazoenvl



Mamemamuxu.

Buioarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv mmnooicecmea npocmuix uucen. Yucna u onunel ompesrkos. Payuonanvhule
yucra.

Ilompebnocms 6 uppayuonanrvnuix yucax. Lllxona [ugazopa

3apoorcoenue ancebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue Oykeenuoi
cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o naxosicoenuu hopmyn Kopreu
aneebpauyeckux ypasneHuti cmenenetl, oonvuux yvemoipéx. H. Tapmanwvs, [oc. Kapoano, H. X.
Abenw, O. I'anya.

Tlosasnenue memooa KkoopOuHam, no380aA0OULE20 NEPEBOOUNb 2eOMempuiecKue 00beKmbl
Ha A3bIK aneeopul. Ilosenenue epaguros gyukyuii. P. [Jexapm, I1. @epma. Ilpumepol paziuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoco (Pubonayuu) o kpoauxax, yucia Pubonayuu. 3adaua o
waxmamuou oocke. Cxo0uMOCmy 2e0MempuiecKoli npocpeccuu.

Ucmoxu meopuu eeposimmocmeu: cmpaxogoe oOeno, azapmuvie uepul. 1. Depma, b.
Illackanw, A. Bepnynnu, A. H. Koamozopos.

Om 3emnedenus x eeomempuu. Ilugpacop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasuibHvix MHO20y201bHUK08. Tpuccekyusa yena. Keadopamypa
Kkpyea. Yosoenue kyoa. Ucmopus yucna . 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep, H. U.
Jlobauesckuii. Hcmopus namozo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOWE20 MUPA.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o
paszmepax Jlynvl, 3emau u Connya. Paccmoanus om 3emau 0o Jlynot u Coanya. Hsmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponb poccutickux yuénvix 6 pazeumuu mamemamuxu: JI. Diinep. H. U. Jlobauesckuii, I1. JI.
Yeoviues, C. Kosanesckas, A. H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HagUeaykKux Hayx,
pazsumue poccutickoeo ¢pnoma, A. H. Kpvinos. Kocmuueckas npocpamma u M. B. Kenowiuu.



TemaTHyeckoe IVIAHMPOBAHHUE S5 KJIace

Ne Pa3gen KoanuecTrBo | Peanm3anus
NPHOPUTETHOIO
4acoB
HANpaBJIeHUs
«IkoabHbII YpoKx» Buabl
U (pOpMBbI IPOBEEeHUS
1 | HarypaabHble yHC/Ia U HYJIb 52 YcranoBneHnue
Psan  HarypanmbHbIX umcen. JlecsaTuyHas JIOBEPUTEJIbHBIX OTHOLIEHUI
CUCTEMa 3allMCH  HATypaIbHBIX  YMCEINL. MEX/1y Ie1aroru4ecKumM
CpaBHeHme HaTypaibHbIX yncell. ClioxkeHue, pabOTHUKOM U €ro
3aKOHBI CJIOKCHUs. Bbruuranue. PereHue 00yYaroImuMucs.
TEKCTOBBIX 33/1a4 C TOMOIIBIO CJIOKEHHS U Ypok- cka3zka
BBIYNTAHMSI. Hcnons3zoBanue
YMHOXEHHE, 3aKOHBI YMHOYKEHHSL. BOCIHTATEIbHBIX
Pacnpenemvrenbaplii 3akoH. CriokeHue u BO3MOKHOCTEH COJEpKaHUs
BBIYUTAHUE YUCEIl CTOJIOMKOM. YMHOXKEHHE yueOHOro MpeaMeTa.
yycen cTonOuKoM. CTereHs ¢ HaTypalibHbIM DKCKypC B UCTOPHIO.
nokasareneM. [lenenne Haneno. Perenue [IpuBneyeHne BHUMaHUS
TEKCTOBBIX 33/1a4 C IOMOIIBI0 YMHOKEHUSI U oOyuaromuxcst K
JeneHust. 3afaun Ha «dJactiy». [lenenue c LEHHOCTHOMY aCIHeKTy
OCTaTKOM. YucrnoBsie BBIPKECHMS. U3y4aeMbIX Ha ypoKax
Haxoxxnenue aByx umcen mo ux cymme U SIBJICHU.
pa3HOCTH. 3aHUMATEIIbHBIC 33/IaUH. Ypok-urpa.
2 | U3mepeHnne BeJIMYMH 38 [IpuBneuenne BHUMaHUA
[Ipamas, unyuy, orpe3ok. HM3mepenue 00y4Jaromuxcs K
OTPE3KOB M METPHUUYCCKHE CIMHHIIBI NEHHOCTHOMY aCHEKTY
JuvHbl.  IIpencraBiieHne HaTypaabHBIX HU3yJacMBbIX Ha ypoKax
yyuceJl  Ha  KOOPAWHATHOM  JIyde. ABJICHUH. YPOK-
OKpy>KHOCTb U KpYT, cepa u map. Y1ibl, nabopaTopus.
U3MEPEHUE YII0B. TpPEYroJbHUKUA U IIpumenenne Ha ypoke
YEThIPEXYTOJIbHUKH. ITmomane UHTEPAKTUBHBIX (HOpM
NPSAMOYTOJIbHUKA, E€IWHULBl TUIOLIAH. paboThI ¢ 00yJarOIUMUCS.
[IpssmoyronbHBIN napasuiesIenuIe]1, Ypox-urpa.
o0beM IPSIMOYTOJIBHOTO
napajuiefienunena, eIuHUIBl  oO0beMa.
Enununel maccel 1 BpeMeHU. 3a/1aud Ha
JBUKEHUE. MHOTroyrojabHUKH.
3annMaTenbHbBIE 3a1a9H..
3 | JdeqMMOCTh HATYPAJIBHBIX YHCE 25 ITpumenenne Ha ypoke

CaolicTBa 1 npu3HaKK JemMocTH. [Ipocteie
Y COCTaBHBIE YncIa. JlenuTeny HaTypaTbHOTO
yuciaa. HauOombimwi  oOmpid  JeMTes,
HauMEHBIIIee obrree KpaTHoe.
3aHUMarTeNbHbIe 3a/1a4u.

WHTEPAKTUBHBIX POPM
paboThI ¢ 00yUarOIUMHUCH.
AYKIIMOH 3HaHUM.




4 | OOBIKHOBEHHBIE IPOOH 75 VYcranoBneHue
IonsiTie 1poOH, PaBEHCTBO JIpoOek. 3amaun JOBEPUTETIBHBIX OTHOIICHUI
Ha npooOu. [IpuBenenue apobel Kk oOmeMy MEXAY IIE1arorom u
3HAMEHATEITIO. CpaBHeHne JPOOEHA. 00yJaromuMucs. YpokK-
Crnoxenue JpoOei, 3aKOHBI CIIOMKCHUSL KBCCT.
Bbrmuunrtanne pobeil. YMHOXKeHHe IpoOeid, Hcnosnb3oBanue
3aKOoHBl yMHOKeHuWs. Jlenenue npoOeit. BOCIUTATCIIbHBIX
Haxoxaenne yacty Lesmoro v 1esnoro o ero BO3MOKHOCTEH COZICPIKaHHs
YyacTh. 3aJaul Ha COBMECTHYIO paloTy. y4eOHOro npeamera.
[Tonstrie cmemanHol apoou. CrokeHue u YpoK-KOH(pepeHus.
BbIYMTAHHUE CMEIIIaHHBIX Tpo0ei.
YMHOKEHHE U JICTICHUE CMEIIAHHBIX JIPOOCIA..
[pencraBnenrie npoGeli Ha KOOPIUHATHOM
ayde. Ilnomans MpsMOYyrojbHUKA, OO0BEM
MPSIMOYTOJILHOTO TapauIeIeuIe1a.
3aHuMaTeNbHbIC 3a1aUH.
5 | MoBTOopenue 10
CucremaTuzanuss 3HaHUH UM UTOTOBas
KOHTpOJIbHAs padoTa.
TemaTnueckoe NJIaHMpPoOBaHUe 6 KjIacc
Ne Paszaen KouunyecrBo | Peasmmzauus
NPUOPUTETHOTO
4yacos
HaNpaBJIeHUS
«IIKoJBbHBIH YPOK» Buasl
U (popMBbI MpOBeTeHNUS
1 | BBoaHoOe noBTOpEHHE 6
[Ipu3Haku JETMMOCTH  HATypalbHBIX
gucen. J[eruMocTh HaTypanbHBIX YHCEL.
JeticTBusi ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.
Apudmernueckue neicTBUs co
CMEIIaHHBIMU  JIpo0sMU. 3ajaud  Ha
npoOu, Ha YacTH, HAa ypaBHUBAHUE.
2 | OTHOMIEHUS, MPONOPIUH, TPOLEHTHI 31 VYcranosnenue
OTHOmIEHUS 4YHMCEel U  BEJIMYHH. JIOBEPUTEIBHBIX OTHOLICHHIA
Macmrab. /[lemenme dYucia B JaHHOM MEXK1y NTeJarorH4eCKumM
otHouieHuu. Ilpomopuun. Ilpsmas wu pabOTHUKOM H €ro
oOpartHas MPOTIOPIIMOHAIBHOCTD. obyJaronumMucs. Y pok-
[TonsiTue o mpomeHte. 3amayn Ha JIeNIoBast urpa.
MpoIeHTh.  KpyroBele  auarpaMmel.
3aHuMaTeNbHBIC 3a/1a4H.
3 | PaunoHajbHbIE YnCIa 45 [IpuBnedyeHre BHUMaHUs
OTpurnaTebHbIC Jpoowu. 00yJarmuxcs K
Pammmonanpabie  umcma.  CpaBHEHHE [IEHHOCTHOMY aCIIeKTy
panmoHanbHBIX uucend. CloxeHue W M3Yy4aeMbIX Ha ypOKax
BBIYMTAHUE, YMHOXCHUE U JICJIICHHE SIBIICHUH. 3aIiTa MUHH-
IpoOeit. 3aKOHBI CIIOXKEHUS u MPOEKTOB IO TEME
YMHOXEHHS. CwmenianHbIe IpoOu «IIprMeHeHne 3aKOHOB
MPOU3BOILHOTO 3HaKa. M3o0paxkeHue CJIOKEHHSI IPU BBIMOJTHEHUN

pallMOHAIBHBIX YHCENT Ha KOOPAMHATHON

IECUCTBUI.




ocu. YpaBHeHuda. Pemenme 3amau ¢
MOMOIIBI0 yYpaBHEHUU. 3aHUMAaTEIbHbIE
3aJ1a4H.

4 | NecaTnunbie Apo6u 43 [Ipumenenue Ha ypoke
ITonsgarue IMOJI0KHUTEILHOM MHTEPaKTUBHBIX (GopM
IECITUYHOMN Ipoowu. CpaBHeHue, paboThI ¢ 00y4ArOIIMMHUCS.
CIIOKCHHWE, BBIYMTAHUE, YMHOXXCHHE U Mosrosast aTaka.
JICIICHUC TIOJOKUTCIBHBIX JICCATUYHBIX
TpOoOeid. JecsaTrunbie Ipobu u
MpOIEeHTHI. JlecaTuunbie 1poOu JIF060T0
3Haka. [IpuOnmkeHue  JECATHYHBIX
Ipo0ei. [Mpubnuxenue CYMMBHI,
pPa3HOCTH, TPOU3BEICHHS M YACTHOTO
JIBYX 4KCeN .3aHUMAaTEeIbHbIC 3a1a4H.
5 | OObIKHOBEHHbBIE U JeCATHYHbIEC apoou 30 Hcnonp3oBanue
Paznoxenue MMOJIOKHUTEILHOMN BOCIIATATC/IbHBIX
OOBIKHOBEHHON JpoOM B KOHEYHYIO BO3MOKHOCTEH COAEPIKAHUS
NeCATUYHYI0 1poOb. Ilepmomudeckue u y4eOHOro npeaMera.
HETICPUOJINYECKUE JICCATUYHBIC IpOOH. DKCKypC B UCTOPHIO.
Jnuna otpe3ka. JlnuHa OKPYKHOCTH.
[Mnomans xpyra. KoopaunHatHas och.
JlekapToBa cucTEéMa KOOpPJAMHAT Ha
mrockoctu. Ctonbyarsie AUarpamMmbl U
rpaduky. 3aHUMAaTEIbHBIC 33]Ja4H.
6 | loBTOpenue 16
CucreMaru3alys 3HaHUH M UTOTOBas
KOHTpOJIbHAs paboTa.
TemaTn4yeckoe nuIaHnpoBaHue ajaredpa 7 kaace
Ne Paznen KoanuyectBo | Peanu3zamus
NPUOPHUTETHOTO
JacoB
HANpaBJeHUs
«IIKoJIBbHBIH YPOK» Buasl
U GpopMbI IPOBEACHUS
1 | Beoanoe NMOBTOpPEHHE 4 YcraHoBiieHue
OOBIKHOBEHHBIE U JECATUYHBIE IPOOH. FIOBCPHTCITBHBIX
[TonoxxuTenpHbIE U OTPUIIATETBLHBIE YHCTIA OTHOILICHUH MEAILY
IeJarorn4eCcKuM
Koopaunatnas mockocts. [lpomopuumn.
Pemenue ypaBHeHu# u 3a1a4. paboTHHIOM H €T0
00yJaromuMHuCS.
Ypok-urpa.
VYcranoBneHne
JIOBEPUTEIBHBIX
OTHOILIEHUH MEXITY
IeJarorn4eCcKuM

pabOTHUKOM U €ro
o0yyaromuMucs. Y pox-
Oecena.




JlelicTBUTEILHBIE UM CJIA

HarypanpHuble umcna u JedcTBUS C
Humu. Crenenp uwucna. Ilpocteie u
COCTaBHBIE 4yHUCIa. Pasznoxxenune
HaTypaJIbHbIX 4YHMCEI Ha MHOXHUTEIH.
OOBbIKHOBEHHBIE JAPOOM M KOHEYHBIE
NECATUYHBIC Ipoou. Pasnoxenue
OOBIKHOBEHHOH JIpoOM B  KOHEYHYIO
necsaTuuHyro  pobb.  Ilepmonuyeckue
JECSTUYHBIC apoou. Hecsatnunoe
pa3iioKeHUE  palUMOHAIbHBIX  YHCEI.
Hppauunonansusie yucna. ITonsarue
nercTBUTENbHOrO 4yucia. CpaBHEHHE H
OCHOBHBIE  CBOMCTBA JE€HCTBUTEIbHBIX
yucen. [lpubnmxenus uyucna. JlnuHa
orpeska. KoopanHarHas oCk.

24

[IpuBnevyenre BHUMaHUS
00yJarmuxcs K
LIECHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha ypOKax
SIBJIEHUN. 3a1uTa MAUHU-
MIPOEKTOB IO TEME
«/lenmmmocTh ynucem».

AsredOpanyeckue BbIpasKeHMsI

YuclioBsie u OyKBEHHBIE
BhlpakeHus. IloHsaTHe oaHOYJIEHA,
MIPOU3BEICHNE OJHOYJICHOB,
CTaHJIapTHbBIN BH]I OJIHOYJICHA,

nogoOueie  opHowieHBl. IloHsTHE,
CBOWMCTBA M  CTaHJApPTHBIA  BUI
MHOTO4YJIeHa, CyMMa M Pa3HOCTh
MHOTOYWICHOB, MIPOU3BEICHUE
OJTHOYJICHA Ha MHOTOYJICH,
npou3BeieHne MHorouwieHos. Llemnoe
BBIDQKEHHE W €ro  4YHCIOBOE
3HAYCHUE. ToxaecTBeHHOE
PaBEHCTBO 1ETIBIX BHIPAKECHHIA.
KBampar cymMMbl ©u pa3HOCTH.
Brizenenne  monHOro - KBajgpara.
Pasnocte kBagpatoB. Cymma wu
pasHoctb  KyOoB.  I[Ipumenenue
(hopMyI COKpPAIIEeHHOTO YMHOKEHHUS.

Pasnoxenne MHOIO4JIeHa Ha
MHOKHTEIH.

Anrebpanueckue apoOu U uX
CBOMCTBA. IIpuBenenue
anredpandeckux apobeir Kk obmemy
3HAMEHATENIO. Apudmernueckue

NEUCTBUSI HaJ  alreOpandyecKuMHu
npobsimu. ParimonansHOE BhIpaKeHHE
u ero YHCI0BOE 3Ha4YEHHE.
ToxxnecTBeHHOE PaBEHCTBO
palMOHANIBHBIX BBIPAKEHUM.

CTeneHb C IIENBIM IIOKa3aTeieM U e¢
cBoiictBa. CraHgapTHBIM BHUJ  4HCIA.
[IpeobpazoBanme parMoHATBHBIX
BBIPQKECHUI, 3alMCaHHBIX C IOMOIIbIO
CTEIICHU C IIEJIBIM ITOKa3aTeIIeM.

78

[Ipumenenue Ha ypoke
MHTEPAKTHBHBIX (OPM
paboThI C O0YUAIOIIIMMHUCH.
AYKIIMOH 3HaHUH.
[TpuBiieueHNC BHUMAHHUS
0o0yJaromuxcs K
[IEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypoKax
SIBJIEHUM. YPOK —
MIPAKTUKYM.

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX POpM
paboTHI C O0YyUAIOIIIMMHUCH.
VYpok - urpa.




4 | JIuneiiHble ypaBHEHUA 24 Ucnons3zoBanue
VYpaBHEHHUs IIEpBOM CTENEHU C OJHHUM BOCIIMTATEIbHBIX
HEU3BECTHbIM. JIMHEHbIE ypaBHEHHUS C BO3MOKHOCTEHN COJIep KaHUs
OJJHUM HEU3BECTHBIM. Penenne MuHeHHbIX y4eOHOTr0 MpeameTa.
ypaBHCHI/Iﬁ C OJHHUM HEHU3BCCTHBIM. HpaKTI/IquKaﬂ pa60Ta.
Pemienue 3a7ad ¢ MOMOIIBIO JIMHEHHBIX Pemenmue 3anau,
ypaBHEHUH. Y paBHEHUS IEPBOM CTETIEHU C COCTABIICHHBIX YUYEHUKAMH.
JIBYMsI HEU3BECTHBIMH. CHUCTEMBI JBYX HICIIonB30Banme
YPaBHEHHH TIIEpBOM CTENEHU C JBYMs BOCIIMTATEILHEIX
HEU3BECTHBIMH U CIIOCOOBI WX pEIICHUS BO3MOJKHOCTEH COLEPIKAHUSL
(cocob II0JICTAHOBKH, crnocod yaeGHOro mpeaMera. Ypok-
YPaBHHUBaHHS K09 PUIIHEHTOB). KOH(EPEHLIHS.
PaBHOCWJIBHOCT ypaBHEHH U CHUCTEM
ypaBHeHUM. Pemienne cucrem  IByX
JIMHENHBIX YpaBHEHUI c JIBYMS
HEU3BEeCTHbIMU. PemieHue 3amay  npu
IIOMOILIM CHUCTEM ypPaBHEHHUM INEPBOM
CTEIEHH.
5 | IloBTOpeHue 10
JlelicTBUTENIbHBIC YHCIIA.
Apudmernueckue T1eUCTBUS
AnrebpanyecKe BEIpaKCHUS.
OnHOUNIEHBI U MHOTOYJIEHBI.
Anrebpanueckue 1po0u.
Apudmernueckue neiictpus. Jluneiinoie
YpaBHEHUS C OJJHUM HEU3BECTHBIM.
CucreMbl TUHENHBIX YPaBHEHUM.
Pemrenuie TekcTOBBIX 3a7a4. Pemenue
YPaBHEHUHN U CUCTEM YPaBHEHUI
TemaTn4yeckoe nuiannpoBanue ajaredpa 8 kiaace
Ne Pa3nen KoumuecrBo | Peanu3zanus
NPUOPUTETHOTO
4acoB
HANPABJICHUS
«IIkoJbHBIH YPOK» Buasl
U ¢popMbI NpoBeeHUS
1 | [loBTOpEeHuUe 5 VYcranosnenue
Pemenne MTMHENHBIX ypaBHEHUM. JIOBEPUTEIILHBIX
Pemenue cucrem TMHENHBIX YpaBHEHUM. OTHOUIEHUN MEXIY
DopMybl COKPAIEHHOTO YMHOXKEHUS. MeAarorn4yeckum
PaznoxeHnne MHOro4jieHa Ha MHOKHUTEIU PabOTHHKOM U €ro
00y4JarmuMucs.
VYpok-urpa.
1 | Hpocreiimme ¢ynknuu. KBagparHbie 24 Hcnons3oBanue
KOPHU BOCITUTATEIbHBIX

YucnoBsle HEpaBEeHCTBaA.
Koopannathas oce. MHoO)kecTBa
yucen. JlekapToBa cuctemMa KOOpAUHAT
Ha TI0CKOCTH. DYHKIMS, Tpaduk

¢ynkunu. DYHKIUH Y= X,

BO3MOXKHOCTEH COAepKaHU
y4eOHOT0 MpeameTa.
Ypoxk-cnencTaue.




1 .
y= X%, y=—, UX CBOICTBa U
X

rpadukm.

ITonsiTHE KBaAPAaTHOIO KOPHSI.
Apudmerndeckuii KBaapaTHBINH KOPCHb.
CaoticTBa apu(pMETUUECKUX KBAAPATHBIX
KopHel. KBaapaTHblii KOpeHb 13
HATYpaJIbHOT'O YHCIIA.

KBagparnbie " panMoHaJIbHbIE 29 IIpuMeHeHHE HA YPOKE
YPaBHeHHs MHTEPaKTUBHBIX (OpPM

KBampatueiii  Tpexwied. Ilonsitue paboThI ¢ O0yYAIOIITUMHUCS.
KBaJZpaTHOro  ypaBHeHus. HemnosHoe AYKIIMOH 3HaHHIA.
KBaJIpaTHOE YPaBHEHHE. Pemenne [IpuBIICUCHHE BHUMAHUS
KBaJPaTHOTO ypaBHEHHUs OOIIEro BHUAA. 00y HaOIIIXCA K
Teopema Buera. § IIpumeHeHue LICHHOCTHOMY aCIICKTY
KBaJIpaTHbIX YPAaBHEHUH K PpELICHUIO M3y4aeMbIX Ha yPOKaxX
3ajiay. [TonsaTue panoHaIbHOIO ABJICHUI. 3aIIUTa MUHK-
ypaBHEHHUsA. bHKBagpaTHOe ypaBHEHUE. [IPOEKTOB 110 TEME
Pacnaparomeecss ypaBHeHue. Y paBHEHUE, «KBaJpaTHbIC YPaBHCHHS.
0JIHa YacCTh KOTOPOIro — ajredpandeckas
npoOb, a Apyras paBHa Hyiro. PemieHue
palMOHAIBHBIX ypaBHEHUHM. Pemenue
3aJa4 IOpU IOMOLIM  palMOHAJIbHBIX
YpaBHEHUM. .
JluHeiiHasi, KBaJApaTU4YHasi U JAPOOHO- 22 Ycranosiaenue
JIMHelHasA QyHKUHMHU JIOBEPUTEIIBHBIX

[Tpsmas IIPONOPLUOHAJIbHAS OTHOIICHUH MEKTY
3aBUCUMOCTh. [ paduk ¢yHkumum y= KX. 1eJIaroroM u
JluneliHast QyHKUUA U ee Trpaduk. 00y4aromuMucs.
PaBromepHOe nBrkeHne. OyHKIUA y= |X| YPpoK sKCKypcCus.
u eé rpaduk. Oynkmus y = ax?. I'paduk Ilpumenenue Ha ypoke
dyHKIIK MHTEPaKTUBHBIX (OpM

y = a (x — x0)? + yo. KBagparuunas paboThI ¢ 00yJaIOIMMHKCS.
byakuus u  e€ rpaduk. OOparHas 3alpuTa MUHA-TIPOCKTOB 110

Tteme «I"paduku GyHKIMIA».
IPONOPLUUOHAIBHOCT. DyHKIMA y=—.
X

JpoOHo-nuHelHast GyHKIMS U e€ rpaduk.
Cucrembl palliOHAJIbHBIX YPaBHEHUI 19 Hcnonp3oBanue

[TonsiTue cucTeMbl palMOHAIBHBIX BOCIUTATEIbHBIX

YpaBHEHUU. Pemenue CHCTEM
paloHaNbHBIX  ypaBHEHUH crmocobom
MOJICTAHOBKM M JAPYTUMHU CIIOCOOaMHU.
Pewlenne 3ama4 mpu MOMOILIM  CHUCTEM
palMOHAIBHBIX YpaBHEHUH.
I'paduueckuii crocod penieHns CUCTEMbl
JIBYX YPaBHEHUI NIEPBOM CTENEHU C IByMsI
HEU3BECTHBIMMU. Pemenue CUCTEM
YpaBHEHUH M ypaBHEHUU TpaduiyecKum
CIOCOOOM.

BO3MOYKHOCTEH CoJlepKaHUs
y4eOHOro MnpeaMeTa.
[TpakTuueckas pabora.
Pemenne 3amau,
COCTABJICHHBIX YUCHUKAMH.
[TpuBneueHre BHUMaHWUSI
00yJarmuxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBJIEHUM. Y POK mpecc-
KOH(epeHIIHsL.




5 | IloBTOpenue 6
CucremaTu3zanusi 3HaHUM U UTOroOBas
KOHTpOJIbHAsl padoTa.
TemaTn4yeckoe nuiaHnpoBanue ajredpa 9 kiace
Ne Paznen KoauuectBo | Peasin3zanus
4ACOB NPHOPUTETHOI O
HANIPaBJICHHUS
«IkoabHBINH YPOK» Buasl
U (popmbI NpoBeeHNS
1 | Broanoe nosropenne 4 YcranosieHue
[ToBTOpEeHME: PYHKIMU U UX TPAPUKH. AOBEPUTEIILHBIX
[ToBTOpEHME: penieHne ypaBHEHUHN U OTHOLICHUH MEXITY
cucrteM ypaBHeHuil. [loBTopenue: HEAarorniCCKUM
KBaJIpaTHbI KOPEHb, YIIPOLIEHUE PabOTHHKOM H €ro
BBIPAYKECHHUIA. 00y4aroLMHCSL.
Ypok- urpa.
2 | HepaBencrBa 31 [Ipumenenue Ha ypoke
HepaBencrBa mepBod CTENEHH C UHTEPAaKTUBHBIX (hopM
OJIHUM  Heu3BecTHbIM. [IpumeHeHue paboThI ¢ 00YYarOMIUMHUCH.
l"pa(i)I/IKOB K PpCHICHUIKO HCPABCHCTBA AyKI_II/IOH 3HAHUN.
MIEpPBON CTENEHU C OJHUM HEH3BECTHBIM.
JIuneliHble  HEpaBEHCTBA C  OJHUM
HeusBecTHbIM.  CHCTeMBbl  JIMHEMHBIX
HEPABEHCTB C OJHUM HEU3BECTHBIM.
[lonsiTHe HEepaBEeHCTBA BTOPOU CTEIIEHHU C
OIHUM  Heus3BecTHbIM.  HepaBeHcTBa
BTOPOH CTENEHU C MOJIOKUTEIbHBIM
JUCKPUMHMHAHTOM, HEPABEHCTBA BTOPOU
CTENEHU C JUCKPUMHMHAHTOM, DPAaBHBIM
HYJII0, HEPAaBEHCTBA BTOPOH CTENEHU C
OTpHULATENIbHBIM JUCKPUMHHAHTOM.
Hepasencrsa, CBOJIAIIMECS K
HEpPaBEHCTBAM BTOPOM cTeneHu. Meton
UHTEpBAJIOB. PeleHne pannoHaIbHBIX
HepaBeHCTB. CuHCTEeMBl palMOHANbHBIX
HepaBeHCTB. Hectporue panuoHanbHble
HEpaBEHCTBA.
3 | Crenens unciaa 15

Oyukuus y= x", e€ cBoOiicTBa U ee
rpapuk. IloHsATHE KOpPHAN-U CTENEeHH.
KopHrn yeTHOM M HEYETHOM CTENEHEH.
Apudmernueckuir  kopeHb. CBoHCTBa
KOpPHEH N-i CTeTNEHHN.




IlocaenoBaTe ILHOCTH

[TonsiTne YUCIIOBOU
MOCIE0BATEIbHOCTH. CaoiicTBa
YUCIIOBBIX MOCJIEN0BATEIBHOCTEM.
[TonsiTus aprupMeTHIECKON u
reoMeTpuyecKon nporpeccuid. Gopmyisl
CYMMBI 0| MEPBBIX YJICHOB
apuMeTHuecKoil H  TeOMETPHUYECKOM
MPOrPECCUi.

18

[IpuBneyenne BHUMaHUS
o0yJaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKax
SIBJIEHUU. 3a1uTa MAUHU-
MIPOEKTOB IO TEME
«YwucoBele
IIOCJICAOBATECIILHOCTH U UX
CBOMCTBa».

DJIeMEeHTBI
BbLIYMCJIEHUIA,
KOMOUHATOPUKH ]|
BEePOATHOCTEM

AbGcomtoTHasT
MOTPEUTHOCTH MPUOJIMIKEHUSI.
[IpubnmxkeHuss CyMMbI W Pa3HOCTH,
npousBeleHuss M 4YacTHOro. CnocoOsl
MIpeACTaBICHUS u XapaKTEepUCTHKA
YHUCJIOBBIX IAHHBIX.

3amaun Ha nepebop BCeX BO3MOMKHBIX
BapuaHToB. KoMOMHATOpHBIE TMpaBHiIa.
[lepectanoBku. Pa3zmemenus. Coueranusi.
Crnydaiinble COOBITHS U UX BEPOSTHOCTD.
CyMMa, m0Opou3BEIEHHE U  PA3HOCTh
ciy4ailHbIX coObITUN. HecoBmecTHbie U
HE3aBUCUMBIE COOBITHSI. Yacrorta
CITy4alHBbIX COOBITHIA.

NPUOTHKEHHBIX
CTATUCTHUKH,
Teopuu

OTHOCHUTCJIbHAasA

19

IToBTOpenne kypca 7 — 9 kiaccoB

. AnreOpanueckye BbIpayKeHUSI.
Beipaxenusi. ToxecTBeHHBIE
npeoOpa3oBaHMsL.

KBanpaTHbIil KOPEHb U €70 CBOWCTBA.
[IpeoOpazoBanHme MENBIX BBIPAKEHUH.
[Ipeobpa3zoBanue JIPOOHBIX
palMOHAIbHBIX BBIPAXKEHUH.

KBanpaTHble ypaBHEHUS.

JlpoOHble parmoHaNbHbIE YPAaBHEHUS.
JIuHeliHbIE  HEpaBEHCTBA. Cucremsl
JIMHEWHBIX HEPABEHCTB

HepasenctBa BTopoii creneHu. CHCTEMBI
HEPABEHCTB BTOPOUl CTETICHHU.

Pemenne TekcTOBBIX 3a1ad.
Apudmernueckas Mporpeccusl.
I'eomeTpuyeckas mporpeccus.

15

Hcnonn3oBanme
BOCIIMTATCIBbHBIX
BO3MOYKHOCTEH COJepKaHUs
y4eOHOro MpeaMeTa.
[IpakTuueckas pabora.
Pemenne 3amau,
COCTABJICHHBIX y‘IGHI/IKaMI/I.

TemaTH4eckoe NJIaHUPOBaAHHE IeOMETPHs 7 Kiace

Pa3zgen

KoJuunuecTBo

qyacoB

Peanuzauus
NPUOPUTETHOTO
HaNpaBJIeHUs




«IkoabHBIH YyPOoK» Buabl
U (popMBbI IPOBETEHUS

HayajbHble reoMeTpryecke cBeIeHUs 16 YcranopieHue
[Ipocreimue F€OMETPUYECKUE JIOBEPUTENBHBIX
burypsl: npsiMasi U OTPE30K, JIyd U yrodl. OTHOLLIEHUN MEXITY
CpaBHeHuE OTPE3KOB U yrioB. U3mepenue MeIarOrH4eCKUumM
oTpe3koB. 3mepenne yrinos. CMexHBbIE U pabOTHUKOM U €ro
BEPTUKAJIBHBIC  YIVIBI, HUX CBOMWCTBA. oOyyaromuMucs. Y pox-
[lepnenaukynspHble IPsIMBIE. Oecena.
YcraHoBieHue
JIOBEPUTENBHBIX
OTHOUIIEHUN MEXITY
[earorn4eckum
PaOOTHHUKOM H €T0
00y4JaromuMucs.
Ypox —urpa.
TpeyroJabHuKH 26 IIpuBnedyeHre BHUMaHUs
[Tpu3Haku paBeHCTBAa TPEYTrOJIbHUKOB. oOy4aromuxcs K
Menuanbl, OUCCEKTPUCHI U  BBICOTHI LEHHOCTHOMY aCIIEKTY
TPEYrOJIbHUKA. PaBHOOe1peHHbIN M3y4aeMbIX HA YPOKax
TPEYrOJIbHUK U €r0 CBOWMCTBA. 3aJayM Ha SIBJICHU .
IIOCTPOCHHUC C IIOMOINBIO LHUPKYIA U ypOK'HpaKTI/IKYM.
JIUHEHKH. [IpuBneueHne BHUMaHUS
0o0yyJaronmxcs K
LEHHOCTHOMY aCIIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBJICHUU.
3amuTa MUHU-TIPOEKTOB 10
TeMme «TpeyrobHUKY.
IHapaJjuiejbHbIC IPSIMbIE 19 [Ipumenenue Ha ypoke
[TpusHaku napauieaTbHOCTU HPSMBIX. WHTEPAKTUBHBIX POpM
AkcnomMa  mapalenpHBIX  IPSMBIX. paboThI ¢ O0yUYAIOLTUMHUCS.
CBolicTBa napauieabHbIX IPSIMBbIX. AyKITMOH 3HaHHUIL.
[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX OpM
paboTHI C O0YUAIOIIIMMHUCH.
Ypok-urpa.
CooTHOIIEHUs MeXKAY CTOPOHAMH H 28
yIJIaMH TPeyroJbHHKA
Cymma yIJI0B TpEyroJbHUKA.
COOTHOWIEHHsT MEXAYy CTOPOHAMH U
yriamMu TpeyrojibHuka. HepaBeHcTBO
TPEYTOJIbHUKA. [IpsimoyronbHbIE
TPEYrOJIbHUKU, UX CBOMCTBA M NMPU3HAKU
paBeHCTBAa. PaccTosiHMe OT TOYKHM 10
IPSIMOA. Paccrosinue MEXKIY
napajuieabHeIMU TpsiMbIMU. [locTpoeHue
TPEYrOJIbHUKA IO TPEM DJIEMEHTAM.
IloBTOpenue. Pemenune 3agau 16 Hcnons3oBanue
Pemenue 3amau no remam «lIpocreiimme BOCIIUTATENBHBIX

burypst IUTAHUMETPUI.

BO3MOHOCTEW COJEPKAHUS




«TpeyronbHUKN.
psIMBIEY.

«ITapannenbHbie

y4eOHOT0 MpeameTa.
DKCKypC B UCTOPHIO.
Ucnonb3oBanue
BOCITMTATEIILHBIX
BO3MOXKHOCTEH cofepKaHus
y4eOHOro npeamera. Ypok-
KOH(epeHIIHS.

TeMaTnuyeckoe IIAHMPOBAHUE reoMeTpus 8 Kiace

Ne Pa3gen KoanugecTBoO Peanuzanus
4acos NPHOPHUTETHOIO
HaNpaBJICHUS
«IkoaAbHBIH YPOK»
Bunabl u popmsl
NpOBe/ieHUs
1 BBoagnoe moBTopenue 1
BBoansiii ypok. IloBropeHue mnporpammsl 7
KJjiacca.
2 YeThIPEXyroasHUKH 14 Ycranosnenue
Muoroyronsauku. — IlapamnenorpamMm — u AOBCPUTCIILHBIX
tpaneuus. IlpsMoyrosbHuk, pom0, KBajpar. OTHOLICHHUI MEXIY
OceBas U LIEHTpaJIbHAsI CHMMETPHUHU. . TeAarormaecknM
pabOTHUKOM U €ro
o0yyaromumucs. Ypok-
urpa.
3 | lnomans 14 [IpuBneuenue
[TonsiTue  muom@agX  MHOTOYTOJIBHMKA. BHUMAaHUs
[Tnomann IIPSIMOYTOJIbHHKA, 00y4aroIuXxcs K
napajuiesiorpaMMa, TPEyroJibHUKa U Tparnelyy. IICHHOCTHOMY aCIEeKTY
Teopema [Iudaropa. HA3y4aeMbIX Ha ypOKax
SIBJICHUM.
3aiuTa MUHU-
IIPOEKTOB IO TEME
«YeThIpexyroJbHUK»
IIpumMeHeHue Ha ypoke
MHTEPAKTUBHBIX POpPM
paboThI ¢
00y4aroIuMUcs.
AYKIIMOH 3HaHUM.
4 | IlonoOHBIEe TPEYTOJIbLHUKH 18 [IpumeHeHne Ha ypoke

[Tonobuble  TpeyrombHuku.  [IpusHaku
noao0us TPEYrOJIbHUKOB. [Ipumenenne
oJ00us K JOKa3aTeIbCTBY TEOPEM U PEILICHUIO
3ana4. COOTHOLIEHUS MEXIYy CTOPOHAMHU U
yriamMu NpsSMOYTOJIbHOTO TPEYrOJbHUKA.

WHTEPAKTUBHBIX POPM
paboThI ¢
oOyJaronuMucs
AYKIIMOH 3HaHUM.
YcraHoBineHue
JIOBEPUTENbHBIX
OTHOLIEHUN MEXy
MearoromM u
00yJaronuMucs.




Ypoxk-KBecT.

5 | Okpy*kHOCTH 17 Hcnonb3oBanue
B3aumHOe pacnosoxxeHue —HpsAMOM U BOCIIUTATEIbHBIX
OKpykHOCTU. KacarenbHas K OKpYKHOCTH, €€ BO3MOXHOCTEN
CBOMCTBO W mnpusHak. lleHTpaibHBIE U coJiep>kaHusl yueOHOro
BIIMCAaHHbIE Yyrubpl. YeTblpe 3amedaresabHbIC peaMera.
TOYKH TPCYTI'OJIbHUKA. Brmcannas u onucanHas 9KCKpr B HCTOPHUIO.
OKPYKHOCTH.

6 | lloBTopenue. Pemenne 3axaq 6 Hcnonb3oBanue
[ToBTOpeHue TeMbl «HeThIPEXYTOIBHUKI BOCTIUTATEIbHBIX
[ToBropenue temsl «I10100HBIE TPEYTOIBHUKI BO3MOXHOCTEN
IToBTOpeHue TeMbl «OKPYHKHOCTbH)» coJiep>kaHusl yueOHOro
[ToBropenne  TeMbl  «COOTHOIIEHUS B IpeaMETa.
MpAMOYTOJIbHOM  TPCYTOJIBHUKC)). Pemienue 3KCKpr B UCTOPHUIO
3aja4 = 1o  TemMaM  «YeThIpEXYrOJbHUKMY.

«ILnomagny. «IlogoOHBIE  TPEYTOJIBHUKNY.
«OKpPYKHOCTBY.
TemaTu4eckoe NIaHNpPoOBaHUe reoMeTpus 9 Kiace

Ne Pa3pen KoandecTBoO Peanuzanus

4acoB NPHOPUTETHOIO
HANpaBJICHUS
«IkoabHBINH YPOK» Buasl
U (popmbI IpOBeeHNUS

1 | BBogHoe noBropenne 2 Yeranosnenue

[ToBTOpEeHHE Kypca reomeTpun 8 Kiacca. g:ﬁiggf;;ﬁ;;ﬂy

IToBTOpEeHME TEMBI «HETBIPEX YT OIBHUKIY.

IToBTOpenue Temsl «l Liomanyu» HEAQTOTHHACCRIM
pPabOTHHUKOM U €0
00yYaroIMHCS.
Ypoxk-urpa.

2 BekTopbl. MeTo1 KOOPAMHAT 20 [IpuBneuenne BHUMaHUS

[Tonstne BekTopa. CloXKeHHE U oby1aromuxes K

BBHIYUTAHHE  BEKTOPOB. Y MHOXKEHHE [CHHOCTHOMY aCHEKTY

BEKTOPA Ha UM CII0. [[pUMEHEHE BEKTOPOB M3ydacMBbIX Ha ypokax

K pelienuio 3aaa4. KoopauHaThl BEKTOpa. SBJICHHH. 3aIiTa MAHH-

[IpocTeiimme 3agaun B KOOPAMHATAX. TIPOCKTOB IO TEME

VpaBHEHUE OKPYKHOCTH U MIPSAMOM «BeKTopbI».

3 | CooTHOlIEHUSI MeKAY CTOPOHAMH U 13

yriamMm TpeyrojibHuka. CkaasipHoe

NPOU3Be/IecHHE BEKTOPOB

CuHyc, KOCUHYC, TaHT'€HC, KOTaHT'€HC

yriaa. TeopeMpl CHHYCOB U KOCHHYCOB.

Pemenne tpeyronsHukoB. CkaisipHOE

IIPOU3BE/ICHUE BEKTOPOB 51 €ero

IPUMEHEHHE B TEOMETPUYECKUX 3a/1a4ax.

4 | JiIMHA OKPYKHOCTH M IUIOIIAAb Kpyra 12 [IpumeHeHne Ha ypoke

HpaBI/IJ'II)HI)Ie MHOTI'OYT'OJIbHUKH.
OKPY)KHOCTI/I, OonMcCaHHas OKOJIO
IMPaBHUJIBHOT'O MHOI'OyroJIbHHUKa n

WHTEPAKTUBHBIX POPM
paboTHI C OOYJAFOIITMHUCH.
AYKIIMOH 3HaHUM.




BnucaHHas B Hero.  IloctpoeHue
MMpaBUJIbHBIX MHOI'OYT'OJIbHHUKOB. ILJII/IHa
okpyxHoctu. [lmomans kpyra.

5 | JBU:KeHUus
[lonsitue  nmBwxkenus. OceBas U
LEHTpAJIbHAS CHUMMETPUH.
[TapannensHbiit iepenoc. [ToBopoT..
6 | HauaabHble CBeJleHUusA u3 Hcnonp3oBanue
crepeoMeTpuu BOCIIUTATEIbHBIX
[Ipeamer CTEPEOMETPUHU. BO3MOXHOCTEU COJECPHKAHUS
['eomeTpuyeckrue Tena M NOBEPXHOCTH. yueOHOro MpeaMeTa.
MHoOrorpaHHuKu: npusMma, DKCKYpC B UCTOPHIO.
napajuiesienunen, nupamuaa, (Gopmysbl
JUTSE BBIYUCIICHUS WX 00beMoB. Tema u
MOBEPXHOCTU  BpAILEHUA:  LWIHHJIp,
KOHYC, cdepa, map, GOopMyIbl s
BBIYHMCIICHUS 170:¢ Iomanei
noBepxHocTeld U 00beMoB. IIpaBunbHbIE
MHOT'OTPaHHUKH. 06 aKCHOMax
T€OMETPHUH.
87 | IloBTopenue. Pemienne 3agaq
Bexkropst. Meron KOOpAUHAT.
CooTHOLIEHHE MEXAYy CTOpPOHAMU U
yTJIaMH TPEYTrOJbHUKA. Hnuna
OKPY)KHOCTM U IUIOIIAJAb  Kpyra.
[ToBTOpEHHE TEMBI «Inomanap».
IToBTOpEHue TeMbl «COOTHOUIEHUS
MEXKY CTOpPOHAMU u yIiIaMu
TPEYTOJIbHUKA»

Pemenue 3amaud mo Bcem Temam 7 — 9
KnaccoB, Bxomsamum B I HA.




2. [IpumepHoOe KOJIMYECTBO KOHTPOJIbHBIX M MPOBEPOYHBIX padoT

®opma/kiace 1 yeTBepTH 2 3 yerBepTh | 4 YeTBepTH | 3a roj
YyeTBepTh
Konrtpoabnas padora 2 2 2 2 8

Maremarnka 5 Kjiacce

Konrtpoabnas padora 3 2 3 3 11
Maremartnka 6 ki1acc

Konrtpoabnas padora 2 2 2 2 8
Auredpa 7 kiace

Konrtpoabnas padora 1 1 2 2 6
I'eomerpus 7 ki1ace

KonTpoabHas padora 2 2 2 1 7
Auareopa 8 kiace

Konrtpoabnas padora 1 1 2 1 5)
I'eomerpus 8 kiaace

KonTpoabHas padora 2 1 2 2 7
Auredpa 9 kinace

KonrtpoabHnas padora 1 1 2 1 5)
I'eomeTpus 9 kiaace

Bbll’lyCKHI/IK HAY4YMTCH B 5-6 kimaccax (}1.]15[ HCIO0JIb30BAHUSA B MOBCETHEBHOI KU3HH U
o0ecneyeHHus BO3MOKHOCTH YCneurHoro nmpoaoJizKeHus 06p33OBaHI/IH Ha 02a30BOM ypOBHe)

e OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHSMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
IIOJAMHOK€ECTBO, IPUHAIEKHOCTD;

® 33/1aBaThb MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;

® HaXOAUTH [lepeceyeHne, 00beJUHEHHE, TOJIMHOKECTBO B MPOCTEUILINX CUTYaIIUSIX.

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® pacCrio3HaBaTh JIOTHYECKHU HEKOPPEKTHBIC BHICKA3bIBAHUA.

Yucaa

e OnepupoBarh Ha 0a30BOM YPOBHE TMOHSTHSIMH: HATypaJlbHOE YHCIIO, IIEJ0€ YHCIIO,
O0OBIKHOBEHHAs APOOB, eCATUYHAS P00, CMEIIAHHOE YHCII0, PAIlMOHAIBHOE YHCIIO;

® UCII0JIB30BaTh CBOMCTBA UMCEN U IpaBuia JACUCTBUI C pallMOHAJIbHBIMU YHMCIAMHU MPU
BBIIOJTHEHUH BBIYMCIICHHIA;

® UCIIOJIB30BaTh MPU3HAKU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN BBIYUCICHUN U
PELICHUHU HECIOXKHBIX 3a/1a4;

® BEITIOJIHATH OKPYTJICHHE PAIlMOHATBHBIX YHCENl B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHHBATH pallMOHAJIBHBIC YHCJIA.



B noBce1HeBHOI KU3HM M NIPH U3yYEeHUH APYTUX MPeIMeETOB:

® OIICHUBATh PE3YJbTATHI BBIYUCICHUH MPU PEIICHUH NTPAKTUYECKUX 337134,

® BBINIOJHATH CPABHEHUE YHCET B PEATbHBIX CUTYAIUX;

® COCTaBIISITh YHUCIIOBBIC BBIPAKECHUS NPU PEIICHUHM IMPAKTHYECKUX 33734 W 33734 U3
JIpYruX y4eOHBIX MPEAMETOB.

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

e [IpencraBiaTh JaHHBIEC B BHJIE TAOJIHII, TUarpaMM,

® YUTaTh NH(POPMAIHIO, TIPEICTABICHHYIO B BUJIE TaOIHIIbI, THArPAMMBI.

TexcToBBIC 3a1a4M

e PemiaTh HECJIOXKHbBIE CIOKETHBIE 3aJaud pa3HbIX THUIIOB Ha Bce apU(pMETHUYECKHE
JIeHCTBHS,

® CTPOUTH MOJICITb YCIOBUS 33a4uHl (B BHJIE TAOIUIIBI, CXEMBI, PUCYHKA), B KOTOPOH JaHBI
3HAYEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C LIEJIbIO MIOMCKA PEILICHUS 3a/1auH;

® OCYIIECTBIATH CIIOCOO TIOMCKA PEUICHHUS 3a/1a4d, B KOTOPOM PAaCCyKIACHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MIIK OT TPEOOBaHHS K YCIOBHIO;

® COCTaBIIAITH IUIAH PEIICHHS 33]a4u;

® BBIJICIIATH TAllbl PEIICHUs 3a/]auy;

® MHTEPIPETUPOBATH BHIYHCIUTEIBHBIC PE3YNIbTATHl B 3a/1a4€, UCCIEI0BATH MOTYyYCHHOE
pelLIeHHe 3aj1au;

® 3HATHh pa3IMyle CKOPOCTE OOBEKTa B CTOSUEH BOJIE, MMPOTUB TEUCHUS H 10 TCUCHHIO
pexu;

e pemraTth 33a4M Ha HAXOXKJACHUE YAaCTH YHCIa U YMCIIA TI0 €T0 YacTu;

® perIaTh 3aJlaun pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKHU, Ha ABH)KEHHE), CBA3bIBAIOIINX
TPU BEIMYHUHBI, BBIIESATh 3TH BETMYMHBI U OTHOLICHUS MEXy HUMH;

® HaXOJUTh MPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAWUTh IMPOLEHTHOE
OTHOILIEHHE JBYX YHCENl, HAaXOAUTh IPOLIEHTHOE CHUXEHHWE WIJIM MPOLEHTHOE IOBBIIICHUE
BEJIMYMHBI;

® perIaTh HeCJIOXKHbBIE JIOTHUECKUE 3a/1a4d METOAOM PacCyKICHHH.

B noBcegHeBHOI )KM3HM M NIPU U3YUYEHHUH APYTHX NPEAMETOB:

® BBIJIBUTATh THUIOTE3bl O BO3MOXKHBIX IMPEICIbHBIX 3HAUYEHUSX HCKOMBIX BEIMYMH B
3ajaue (aenaTh NPUKUIKY)

Harnsanas reomerpus. I'eomerpuyeckue purypsl

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMH: QUrypa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JIOMaHasi, yroJji, MHOTOYr'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJILHUK, IIPAMOYTOJIBHUK U KBaJpar,
OKPY)KHOCTh M KpYT, NPSMOYTOJBHBIA Mapajuienenumnesn, Kyo, map. M3o0paxkaTh nzydaemble
(GUrypBl OT PYKH M ¢ IOMOIIBIO JIMHEHKH U TUPKYIIS.

B noBcexHeBHOM KU3HU U IIPH U3YyYEHHUH APYTUX NPeIMETOB:

® periaTh NPaKTUYECKUE 33/1a4M C IPUMEHEHUEM MPOCTEHIITNX CBOWCTB GUTYP.

I/I3Mepe1mﬂ U BbIYUCJICHUSA

® BLIIIOJHATE USMEPCHUE IJIVH, paCCTOSIHI/II\/'I, BCJIMYHH YTJIOB, C TIOMOIIIBIO MHCTPYMCHTOB
JJIs I/ISMepeHI/Iﬁ JJIMH U YTJIOB;

® BBIYUCIIATH INIOIIAAN IIPAMOYT'OJIBHUKOB.



B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

® BHIUUCIIATh PACCTOSHHUS HAa MECTHOCTH B CTAHJAPTHBIX CUTYalUAX, IUIOIIAIU
PSIMOYTOJIbHUKOB;

® BBIMOJTHATH MPOCTEHININE MOCTPOCHHUS U W3MEPEHUS Ha MECTHOCTH, HEOOXOIUMBIC B
peanbHOI

KU3HU.

HcTopust MaTeMaTUKHU

® ONKCHIBATh OTJEJIbHBIC BBIJAIOUINECS PE3YNbTAThl, MOJTYYEHHBIE B XOJE Pa3BUTHI
MaTeMaTHKHU KaK HAyKH;

® 3HATh IPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOHN UCTOPHUEH.

BhINyCKHUK MOJYYMT BO3MOKHOCTH HAYYUThCA B 5-6 kiaccax (1js o0ecrnedyeHHst
BO3MO’KHOCTH YCHEHIHOI0 MPOJOJ/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM H YIuyOJEHHOM
YPOBHSIX)

9J1eMeHTBI TCOPUH MHOYKECTB U MaTeMaTH4ecKoil JOruKn

L4 OHepI/IpOBaTL MOHATHUAMU: MHOXCCTBO, XAPAKTCPHUCTUKHU MHOXKCECTBA, OSJIICMCHT
MHOXKECTBA, ITYCTOC, KOHECYHOC U OeCKOHEUYHOE MHOXXCECTBO, IIOAMHOKCCTBO, IIPUHAJICIKHOCTD,

L4 OHpG[[GJIHTB MNPUHAJJICIKHOCTL 3JICMCHTA MHOKCCTBY, O6”I)GI[I/IHCHI/IIO H MEPCCCUCHUIO
MHOJXKECTB; 3aaBaTb MHOKXCCTBO C IOMOMIBIO NCPEUNUCIICHHUA 3JICMCHTOB, CJIOBCCHOI'O OITMCAaHU.

B HOBCC}IHCBHOifI JKU3HU U IIPA UBYICHUH IPYIUX MIPEAMETOB:

® pacCiio3HaBaTh JIOTMYECKN HCKOPPCKTHLIC BHICKA3bIBAHU A,

® CTPOUTH LCIIOYKU YMOSaKJ'IIO‘leHI/Iﬁ Ha OCHOBC HUCII0JIb30BAHUS ITPAaBUJI JIOTUKHU.

Yucaa

e OnepupoBaTh MOHATUAMM: HATYPAJTbHOE YUCIIO, MHOYKECTBO HATYPAJIbHBIX YUCEI, LIEJI0E

YHCII0, MHOXECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAsI IPOOb, NECATHYHAS IPO0b, CMEIIAHHOE
YUCJIO, PALMOHAJIBHOE YHCJIO, MHOMKECTBO PALMOHAIBHBIX YHCEN, TIeOMETpHUYECcKas
I/IHTepHpeTaHI/Iﬂ HaTypanLme, O ECIbIX, paHI/IOHaJ'II)HBIX;

® [IOHUMATh U OOBSICHITH CMBICI TTO3UIIMOHHOM 3aITMCH HATYpPaIbHOTO YHCIIA;

® BHITIOJIHATH BBIYUCIICHHUS, B TOM YHCJIE C HCIOJIB30BAaHUEM MPUEMOB pPaIlOHATBHBIX
BBIYHCIICHHUI, 0OOCHOBBIBATH aJITOPUTMBI BBITIOJTHEHUS JCHCTBUIA;

® 1CII0JIB30BATh MPU3HAKH AeIMMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11, cymMbl ¥ Tpou3BeIeHUS
YUCeJ MPU BBHITTOJTHEHUH BBIYMCIICHUHN U PEIICHUH 3a/1a4, 000CHOBBIBATh MPU3HAKH JICTUMOCTH;

® BBHINIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCEII C 33JJTAaHHOM TOUYHOCTHIO;

® YIIOPSI0YUBAThH YHCIIA, 3aIMCAHHBIC B BUJIE OOBIKHOBEHHBIX U JCCATUYHBIX IPOOEii;

e HaxoauTh HOJ m HOK uucen u ncnonp30BaTh UX NpU PENICHUH 33/1a;.

® ONEPUPOBATH MOHITHEM MOAYJb YUCIIA, TEOMETPUYECKasi MHTEPIIPETals MOIYJI YUCa.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU APYTUX NMPeIMETOB:

® IPUMEHATDH MpaBUiia MPUOTUKEHHBIX BBIUMCICHUN TIPU PEUICHUH MPAKTHUECKUX 3a/1a4
U pEUICHUH 3a/1a4 IPYTUX YUeOHBIX PEIMETOB;

® BLIIIOJIHATE CPABHCHHUE PE3YJIHLTATOB BBIYHCIIEHUH IIpU pCHICHUU IMPAKTUYUCCKUX 3a1a4, B



TOM 4YHUCJIC HpI/I6J'H/I}KeHHI>IX BI)I‘IPICJICHPII;'I;
® COCTABJIATH YHCIIOBBIC BBIpAXXCHUA MW OLOCHHBATH MX 3HAUCHHUA IIpU PCHICHUU
MPAaKTUYCCKUX 3a/la4 U 3aaa4 U3 IPYTUX y‘IC6HBIX npeaMETOB.

YpaBHeHHsI M HEPABEHCTBA

e OnepupoBarTh MOHSATUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHUE, KOPEHb
YpaBHEHHUS, PELICHUE YPaBHEHHUSI, YUCIOBOE HEPABEHCTBO.

CrarucTUKa U Teopusi BepOsITHOCTEM

e OnepupoBaTh MOHATUSAMU: CTOJNOYATHIE U KPYTOBbIE AMAarpaMMbl, TaOJIUIbl AaHHBIX,
cpenHee apuMeTudecKoe,

® U3BIICKaTh, THPOPMAIUIO, PEACTABICHHYIO B TA0IHIIAX, HA TUArpaMmax;

® COCTaBJIATH TAOIHIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JJAHHBIX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® U3BIIEKAaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH MH(GOPMAIIUIO, TIPECTABICHHYIO B
Ta0NMIaX U Ha JUarpaMmax, OTPa)Karollylo CBOMCTBA U XapaKTEPUCTUKH peabHbIX MPOIIECCOB U
SIBJICHUH.

TexcroBble 3axaun

e PemiaTh MpocThie M CIOXHBIE 33/a4d pa3HbIX TUIOB, a TAKXKE 3a7ayd IMOBBILICHHOM
TPYJAHOCTH;

® 1ICII0JIB30BaTh pa3Hble KpaTKUE 3allUCH KaK MOJENN TEKCTOB CJIOXHBIX 3a1ad JUlsl
HOCTPOCHUS TIOUCKOBOW CXEMBbI U pEIlIeHUs 3a/1a4;

® 3HaTh U MPUMEHATH 00a crocoba Mmoucka pemeHus 3ajaad (0T TpeOoBaHMs K YCIOBUIO U
OT YCJIOBUS K TPEOOBaHMIO);

® MOJIEIMPOBATh PACCYXKACHUS NP MOUCKE PEIIeHUs 3aj1ay ¢ OMOILBIO rpad-cXeMbl;

® BBIJICJIATH 3TAllbl PEIICHUS 33J]a4l U COJIepKaHUe KaXK/10T0 3Tara;

® UHTEPIPETUPOBATHh BBIYMCIUTENBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIEN0BATh ITOIYYEHHOE
peleHue 3a1auy;

® aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYAI[MH B3aUMHOI'O PACIIONOKEHHS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK IIPH COBMECTHOM JIBHXKEHHH (CKOPOCTb, BPEMs, PaCCTOSIHUE) MPU
pelIeHUH 3a/lad Ha JIBUXKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJOXKHBIX
HaIPaBJICHUSX;

® JICCJIEZIOBATh BCEBO3MOXKHBIE CUTYALlMH INPH PELICHMM 3a/ad Ha JIBH)KEHUE TI0 PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

® periaTh pa3HOOOpa3HbIe 330aUH «HA YaCTU»,

e pemaTh 1 000CHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBILACIATH MAaTEMATUYECKYIO0 OCHOBY) Ha
HaXO0’KJICHUE YaCTH YKCIIa ¥ YHACIIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIa Apo0Hu;

® 0OCO3HaBaTh M OOBACHATH WACHTUYHOCTH 3a/1ay PAa3HBIX THUIIOB, CBS3BIBAIOUINX TPHU
BEJIMYMHBI (Ha paOoTy, Ha MOKYIKH, Ha JBUXXEHHE); BBIACNATH 3TH BEJIMYMHBI M OTHOLIECHUS
MEXIy HHUMH, NMPUMEHSATh WX MPH PEIIeHUH 3a/ad, KOHCTPYHpPOBaTh COOCTBEHHBIE 3aJlauM
YKa3aHHBIX THUIIOB.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® BBIJICJIATH MPU PEIICHUH 33]]a4 XapaKTepUCTUKN pacCMaTpUBaeMoM B 3a/1a4e CUTYaluH,
OTJIMYHBIE OT PEANIbHBIX (T€, OT KOTOPHIX a0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBbIE CUTYAIllUU
C YYETOM ITHX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELLIEHUH 3a7a4 HAa KOHLIEHTPAIUH, YYUTHIBATh



IJIOTHOCTh BEUIECTBA;

e pemaTh U KOHCTPYHPOBATh 33Jaud Ha OCHOBE PACCMOTPEHUS pealbHBIX CUTYyallui, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIA PE3YJIbTAT;

® peliaTh 3a7a4u Ha JBUXKEHUE 10 PEKe, paCCMaTPUBasl pa3Hble CUCTEMBI OTCYETA.

Harasanasi reomerpusi. 'eomerpuueckne purypbi

e lI3B€KaTh, HHTEPIPETHPOBATH U MPE0OPA30BHIBATh UH(OPMAIMIO O TEOMETPHUECKUX
¢urypax, npeacTaBICHHYIO Ha YepTexKax;

® 1300paxkaTh U3y4aeMble (PUTYPHI OT PYKH U € TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HN3mepeHus u BbIYMCICHUS

® BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEIMYUH YTJIOB, C IOMOIIBI0O HHCTPYMEHTOB
JJIsA H3MepeHI/II>'I JJIMH U YTJIOB,

® BHIUMCIIATh IUIOHMIAAM TPSIMOYTOJIBHUKOB, KBaApaToB, OOBEMBI MPSMOYTOJIbHBIX
napasuieNienune0B, Kyoos.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

® BHIUMCIISITH PACCTOSTHUSL HA MECTHOCTH B CTaHAAPTHBIX CUTYALUAX, IJIOIAAN YYACTKOB
PSIMOYTOJIbHOM (OPMBI, 00BEMBI KOMHAT;

® BBIMOJIHATH MPOCTEUIITNE TOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B pealbHOM KU3HU;

® OLICHHUBATbH pa3Mepbl pealbHbIX 0OBEKTOB OKPYXKAIOIIEr0 MUpA.

HcTopust MaTeMaTuKu

o XapaKTemeBaTb BKJIaZA BBIAAIOMIUXCA MATCMATHKOB B Pa3BUTUC MAaTCMATUKHU U MHBIX
HAYYHBIX 00JIaCTEH.

BoinyckHuK HayuuTes B 7-9 Kiaaccax (JIs1 HCTOJIb30BAHUS B OBCEHEBHOM KU3HU U
ol0ecreyeHUst BO3MOKHOCTH YCIICIITHOTO NMPOAOJIKeHUs1 00pa30BaHus Ha 0230BOM yPOBHe)

DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYECKOM JIOTMKH

e OnepupoBarb Ha 0a30BOM ypOBHE MOHATHUSMU: MHOXECTBO, 3JIEMEHT MHOXKECTBA,
IIOJAMHOK€ECTBO, TPUHA/JICKHOCTB;

® 33/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX DJIEMEHTOB;

® HaXOJUTh NepecedeHne, 00beIMHEHNE, TOAMHOXKECTBO B MPOCTEHIINX CUTYAIUX;

e OonepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSIMM: OINpEJENIEHHE, aKcHuoMa, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI IS TOATBEPKHEHHSI CBOMX BBICKA3bIBAaHUM.

B noBcexHeBHOM KU3HU U NIPH U3YyYEHHUU APYIUX NPeIMETOB:

® UCIOJB30BaTh TIpaUyeckoe TMpeACTaBICHUE MHOXECTB JI ONUCAHHS pealbHBIX
MIPOLIECCOB U SBJICHUH, IPH PEHICHUHN 3a]1a4 IPYTHX y4EOHBIX MPEIMETOB.

Yucaa

e OnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHSIMHU: HATypadbHOE YHCIIO, IEJ0€ YHUCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecATUYHAS JApoOb, CMelmaHHas ApoOb, palrdoOHAIBLHOE YHCIIO,
apumMeTHuecKuil KBaJIpaTHbIA KOPEHb;

® JICIIOJIB30BaTh CBOMCTBA YMCEN U MPABWIIA JEHCTBUN IPU BBIIOJIHEHUH BBIYMCIICHMI;

® UCII0JIB30BaTh MPU3HAKU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BINOIHEHUN BHIYMCICHHUN 1
PELICHUHU HECIOXKHBIX 3a/1a4;



® BBINOJHATH OKPYTJIICHUE PALMOHAIBHBIX YHCENl B COOTBETCTBHH C IIPABUIIAMU;

® OLICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKHUTEIHHOTO IIEJI0T0 YHCIIa;

® pacro3HaBaTh PAllMOHAIBHBIC U UPPALIOHAIbHBIC YUCIIA;

® CPaBHUBATh YHCIIA.

B noBce1HeBHOI KU3HM M NIPH U3yYEeHUH JAPYTUX MPeIMETOB:

® OLICHUBATh PE3Y/IbTAThl BEIYUCICHHUH MTPU PELIICHUN PAKTUYECKUX 3a/1a4;

® BBINIOJHATH CPABHEHUE YHCET B PEATIbHBIX CUTYAIUX;

® COCTaBJISATh YHCJIOBBIC BBIPQKEHHS NPU PEUICHUH MPAKTHYECKUX 3aJad W 3a1ad |3
JpYruX y4eOHBIX PEAMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

e BhINOMHATh HECIOXKHbBIE IPeoOpa3oBaHUs [UIl BBIUMCIEHUS 3HAUYEHUH YHCIOBBIX
BBIPQKECHHUM, COJIEp)KallMX CTEHNEHH C HaTypajJbHbIM II0Ka3aTejaeM, CTEHEHH C IEJIbIM
OTpULATENIbHBIM I1I0Ka3aTeNeM;

® BBINIOJHATh HECJIOXKHbIE MPeoOpa3oBaHMsl LIETbIX BBIPAKEHHWM: pacKpbIBaTh CKOOKH,
IPUBOUTH MOAOOHBIE ClIaraeMsble;

® 1ICII0JIb30BaTh (DOPMYJIbl COKpAIlEHHOIO YMHOXEHHs (KBaapaT CyMMBbI, KBajpar
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) AJISl YIPOILEHUS BBIYMCICHUN 3HAUEHUH BBIPAKEHUH;

® BBINIOJTHATH HECIIOKHBIE MPE0Opa30BaHUS APOOHO-TMHEHHBIX BRIPAKCHUN W BHIPAKEHHI
C KBa/IpaTHBIMHM KOPHSMHU.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHH APYTHX NPEAMETOB:

® [JOHMMATbh CMBICJI 3aIIUCH YUCIIA B CTAHAAPTHOM BU/IE;

® OTIEpPUPOBATH Ha 0A30BOM YPOBHE MOHSATHUEM «CTaHAApTHAS 3aIUCh YUCIIAY.

YpaBHeHus U HepaBeHCTBa

e OnepupoBath Ha 0a30BOM YpPOBHE MOHSATUSIMH: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHMs, PELIEHUE YpaBHEHMsI, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelleHe HEPaBEHCTBA;

® IIPOBEPSTH CIIPABEAJINBOCT YNCIIOBBIX PABEHCTB U HEPABEHCTB;

® pelIaTh JIMHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJALINECS K JIMHEHHBIM;

® pelaTh CUCTEMbI HECTIOKHBIX JIMHEWHBIX YpaBHEHUHN, HEPABEHCTB;

® TIPOBEPSTH, ABISAETCA JIM JAHHOE YHCIIO PELIEHUEM YpaBHEHUS (HEpaBEHCTBA);

e periaTh KBaJpaTHbIE ypaBHEHU 110 (popMysie KOpHeH KBapaTHOTO ypaBHEHNUS;

® 1300paxkaTh PEIICHUs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® COCTaBJISTh U pellaTh JMHEHHbIE ypaBHEHUS MPHU PEIIEHUU 3a/lad, BO3HUKAIOIIUX B
JIpYTUX y4eOHBIX MpeAMETax.

DOyHKIUH

e Haxonuth 3HaueHHME QYHKIIUHU 110 33JaHHOMY 3HAYCHHIO apTyMEHTA,

® HAXOAWTh 3HAYCHHE apTyMEHTa MO 33JaHHOMY 3HAYCHUIO (YHKIIMH B HECIOXKHBIX
CUTYyalHsIX;

® OIIPEAEHATh IIOJOKEHUE TOYKH MO €€ KOOpAMHATaM, KOOPAMHATBI TOYKM II0 €€
MOJIO’KEHUIO Ha KOOPIMHATHOM TIJIOCKOCTH;

e 110 TpaduKy HaXOAUTh 00JACTh ONpEAETICHUs, MHOXKECTBO 3HAUCHHUM, HYyTH (YHKIUH,



IPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKHM BO3pacTaHus M YyObIBaHUSA, HamOonbllee U
HaMMEHbIIIee 3HAYCHUS! PYHKIIUY;

® CTpOUTH rpadvK JUHEHHON (HYHKIIHNH;

® IPOBEPSATH, SABISIETCS JU JaHHBIA rpaduk rpadukoM 3aaaHHOW (YHKUMU (JIMHEHHOH,
KBaJpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

® OIpENeNATh MPHOMMKEHHBIE 3HAUYEHUS KOOPAWHAT TOYKH MepeceueHus] TpaduKoB
GyHKIUH;

e oreprupoBaTh Ha 0A30BOM YpOBHE MOHATHUSMU: MOCJIEIOBATEIBHOCTD, apupMeTHIeCKas
porpeccusi, FeOMETpUIecKas MPOrPecCus;

e pemiaTth 3aJa4d  Ha [POrPeccUd, B KOTOPbIX OTBET MOXKET ObITh IOJy4YEH
HETOCPEACTBEHHBIM MOJCUETOM 0e3 mpuMeHeHHs (HopMyII.

B noBcegHeBHOIi :KM3HM M NIPU U3YYeHHH APYTHX NPEAMETOB:

® 1ICII0JIb30BaTh I'paMKU peasbHBIX MPOLECCOB U 3aBUCUMOCTEH AJIS ONpEeIeNeHUs UX
CBOWCTB (HamOONbIIME ¥ HAUMEHBIINE 3HAYCHUS, MPOMEKYTKH BO3pACTaHWS U YOBIBaHHA,
00J1aCTH MOJIOKUTENBHBIX M OTPUIIATEIbHBIX 3HAUYCHHUH U T.11.);

® 1ICII0JIb30BaTh CBOMCTBA JMHEWHOW (YHKUMU U ee rpaduk Ipu pelieHuH 3afad U3
JIPYTUX y4eOHBIX MTPEIMETOB.

CraTucTHKA M TeOpHs BePOSITHOCTEH

¢ lIMeTh npeacTaBIeHUE O CTATUCTUYECKUX XapaKTEePUCTHKAX, BEPOSITHOCTH CIIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3ajjayax;

e pemiath NpocTelire KOMOMHATOPHBIE 33/1a4l METOJIOM IPSIMOIO U OPraHU30BaHHOTO
nepebopa;

® IPEJICTAaBIATh JaHHBIE B BUJE TaOIUIL, AUArpaMm, rpauKos;

® yuTaTh MH(GOPMAILIUIO, IPEJCTABICHHYIO B BUIE TaOIMIIbI, TUarpaMMbl, TpaduKa;

® OIPEEIIATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTHKHU YUCIOBBIX HAOOPOB;

® OLIEHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHINNX CITydasix;

® UMETh MPEACTABIECHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SBJICHUSX.

B noBceaHeBHO KU3HM M IPH U3YYEeHUH APYTUX NPeIMeTOB:

® OIIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iiepedopa;

® IMETh NPEACTABICHUE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CPaBHMBAaTh OCHOBHBIE CTATHCTUYECKHE XAPAKTEPUCTHUKH, IOJYyYEHHBIE B IPOLECCE
pelIeHNs] TPUKIaJHON 3a/1a4M, U3YYECHHs] PEAJIBHOTO SIBJICHMUS,

® OLICHHBATHh BEPOATHOCTH PCAJIbHBIX COOBITHH U ABJIEHUH B HECIIOKHBIX CUTyalluAIX.

TexcTOBBIE 3a1a9H

e PemaTte HECIOXHBIE CIOKETHBIE 3aJadd pPa3HBIX THIIOB Ha BCe apumeTHdecKue
JIEHCTBHS,

® CTPOUTH MOJIEIb YCIOBUS 3a/1a4M (B BUJIE TAOJIUIIbI, CXEeMbI, PUCYHKA WU YPABHEHHUS ), B
KOTOPOHW JaHBbl 3HAYCHHS JBYX U3 TPEX B3aMMOCBI3aHHBIX BEJIMYUH, C IEIBI0 TTOMCKA PEIICHUS
3a7a4u;

® OCYIIIECTBIATH CIIOCOO TOMCKA PEUIeHHs 3a7]a4i, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO MIJIH OT TPEOOBAaHMSI K YCIOBUIO;

® COCTaBJIATH IUIaH pELICHUs 33]a4H;

® BBIJICIISITH ATAIbl PEIICHUS 3a/1a4H;



® UHTEPIIPETUPOBATHh BBIYUCIUTEIBHBIE PE3YIbTATHl B 3a/1a4€, UCCIECIOBATh MOTYyICHHOE
pelIeHHe 3a/1a4H;

® 3HATh pa3jINuMe CKOPOCTEH OOBEKTa B CTOSIUCH BOJE, MPOTHUB TCUCHHS M TIO TCUYCHHIO
peKH;

® pelaTh 331a9M Ha HAXOXKICHHE YaCTH YUCJIA U YHCTIA 110 €0 YacTH,

® periaTth 3aJla4u pa3HbIX THIIOB (Ha pa0oTy, HA TIOKYIIKH, Ha JABMIKEHHE), CBA3BIBAFOIINX
TPY BEJIMYMHBI, BBIJCIATH 3TH BEIMYMHBI U OTHOIIIECHUS MKy HUMU;

® HaXOJUTh TPOILEHT OT YHCIA, YUCJIO O MPOLEHTY OT HEro, HAXOJWUTh IMPOIEHTHOE
CHIDKEHHE WIJIA TIPOIICHTHOE TIOBBINICHHE BEJIMYHHBI,

® periaTh HeCJIOXKHBIE JIOTHUECKUE 32141 METOJOM PACCYKICHHIMA.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX MPEAMETOB:

® BHIIBUTaTh THIIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYCHHUSIX HCKOMBIX B 3ajaue
BEJIMYMH (J1e7aTh NPUKUIKY).

I'eomerpuuyeckue Gpurypsl

¢ OneprpoBath Ha 6230BOM YPOBHE IMOHATHIMHU T€OMETPUUYECKUX QUTYP;

® U3BJIEKATh HHPOPMALIUIO O TEOMETPUUYECKHIX (PUTYpax, MPEACTABICHHYIO HA YePTEKaxX B
SIBHOM

BUJIC;

® IPUMEHATH /ISl PELICHUS 3aJad TeOMETpHYecKHe (aKThl, €CIH YCIOBHUS HX
PUMEHEHHS

3aJjaHbl B IBHOH (opme;

e pemiaTh 33/Ja4d HAa HAXOXKJICHHWE T'COMETPUYECKUX BEIMYMH 10 OOpaslaM MM
ITOPUTMaM.

B noBceaHeBHOIi )KM3HU M PU U3YYEeHHUH APYTHX MPEAMETOB:

® JICIIOJIb30BaTh CBOMCTBA TI'€OMETPUYECKUX (UIyp s peIlIeHus THUIOBBIX 3a7ad,
BO3HHUKAIOIINX B CUTYAIMIX TTOBCEAHEBHOM KU3HH, 33124 IPAKTUIECKOTO COICPKAHMSL.

OTHOIIEHNA

e OnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSMHU: PaBEHCTBO (UTyp, paBHBIE (PUTYPHI,
PaBEHCTBO TPEYrOJbHHUKOB, MApaUIeIbHOCTh MPSAMBIX, NEPHEHAUKYISAPHOCTh MPSIMBIX, YIJIbI
MEXY MPSMBIMHU, IEPIICHANKYIISAP, HAKIIOHHAS, TTPOCKITHSI.

B noBceHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

® 1CII0JIb30BaTh OTHOIICHHUS JJIsl pELIEHUS MPOCTEHIINX 3a/1a4, BO3ZHUKAIOIIUX B PEalbHOU

JKU3HH.

N3mepenus u BoIuncIeHUS

¢ BEINOIHATS U3MEPEHNE AJINH, PACCTOSHUN, BEJIMUUH YIJIOB, C IOMOIIbI0 HHCTPYMEHTOB
JUTSL U3MEPEHUH IJTUH U YTJIOB;

® IPUMEHATh (QOPMYJBl TMEPUMETPa, IUIOMAAM M 00bEMA, IUIOMAAM TOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUMCIIEHMSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIOBHH;

e npuMeHATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPHUYECKHE COOTHOILIEHUS IS
BBIUNCJIEHMS UIMH, PACCTOSTHUH, IJIOLAAEH B IPOCTENIINX CIIydasix.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® BHIUUCIISTh PACCTOSIHUSI HAa MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX, IUIOMAAN B



MPOCTEHIINX CITydasix, IPUMEHATh GOPMYJIIbl B IPOCTEHIINX CUTYAIUSIX B IOBCEAHEBHON KU3HU.

I'eomeTpuyeckue nocTpoeHust

e M300paxarb TUINOBbIE IIOCKUE GUTYpbl U (UTYpPHl B NMPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUU APYTUX NPeIMETOB:

® BBINOJIHATH POCTEUIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOAUMBIE B peabHOU JKU3HH.

I'eomeTpuueckune nmpeodpa3zoBaHus

e Ctpouts GHUrypy, CAMMETPUUHYIO JaHHON (UTYpEe OTHOCUTEIHHO OCHU U TOUKH.
B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NPeIMETOB:

® Pacro3HaBaTh ABMKCHHUE OOBEKTOB B OKPYKAIOIIEM MHPE;

® Pacro3HaBaTh CUMMETPUYHBIE QUTYPHI B OKPYKAIOIIEM MUDE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

¢ OnepupoBarh Ha 6a30BOM YpOBHE TIOHATUSMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YKCIIO, KOOPJUHATHI HA MJIOCKOCTH;

® OMNpeAeATh NPUOTMKEHHO KOOPAUHATHI TOUKH MO €€ N300pakKeHUI0 Ha KOOPAMHATHON
MJIOCKOCTH.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPEeIMETOB:

® UICTIOJIb30BaTh BEKTOPHI JJISl PEHICHHs] MPOCTEHIINX 3a/1ay Ha OIpe/ieJIeHHEe CKOPOCTH
OTHOCHUTEJILHOTO JIBHKEHUSI.

Hcropus MmaTteMaTuKH

e OnuceIBaTh OTIENBHBIE BBIJAIOIIMECS PE3YJbTaThl, MOJIYYEHHBIE B XOJE Pa3BUTHS
MaTE€MaTUKHU KaK HayKH;

® 3HATh IPUMEPHI MATEMATHYECKUX OTKPBITUM U X aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMHUPHOU UCTOPUEH;

® [IOHUMATb pPOJIb MATEMATUKHU B pa3BUTUHU Poccum.

Metoabl MaTeMaTUKH

e BpiOupaTh NOAXOAAMMNA H3YYEHHBIH METOJ JJIs pPEIIeHUs W3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX

3ajay;

e [[puBoauT, mNpHUMEpPbl MATEMATHYECKUX  3aKOHOMEPHOCTEH B  OKpYKarolleu
NENCTBUTEILHOCTH

Y IPOU3BEJIEHUSX HUCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHMTHCA B 7-9 Kiaccax Ajsi odecriedeHUs
BO3MO’KHOCTH YCIICLLIHOT'O NPOJ0JIKeHUs1 00pa3oBaHus Ha 0230BOM U YIJ1y0JIEHHOM YPOBHSIX

DJIeMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTHKH

e OnepupoBaTh  TMOHATHSIMH:  OINpEICICHHE, TeopeMa, aKCHOMa, MHOXECTBO,
XapaKTepUCTUKA MHOXKECTBA, OJEMEHT MHOXKECTBa, IyCTOe, KOHEYHOe U OECKOHEYHOe
MHOECTBO, IOJMHOKECTBO, IPUHAJIEKHOCTh, BKIIFOYEHUE, PABEHCTBO MHOXECTB;

¢ 1300pakaTh MHOYKECTBA U OTHOIIIEHUE MHOXECTB C TIOMOIIIbIO KPYroB Dijepa;



® OINpEETATh MPUHAJICKHOCTh 3JIEMEHTa MHOXECTBY, OOBEAMHEHHUIO U TIEPECEUCHUIO
MHOKECTB;

® 33/1aBaTh MHOKECTBO C MTOMOIIbIO IEPEUUCTICHHUS FJIEMEHTOB, CIOBECHOT'O OTTMCAHUS;

® ONIEPUPOBATH TMOHSATUSMU: BBICKA3bIBAHUE, UCTUHHOCTh U JIOKHOCTh BBICKA3bIBAHUSI,
OTpULIAHWE BBICKA3bIBAaHUM, OMNEpAllMM HAJ BbICKA3bIBAaHUSIMU: U, WM, HE, YCIOBHbIE
BBICKA3bIBaHUS (MMIUIUKALINHN );

® CTPOUTH BBICKA3bIBAHUSI, OTPHUIIAHUS BBHICKa3bIBAaHUH.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUU APYTUX NPeIMETOB:

® CTPOUTH LIETIOYKH YMO3AKIIFOUCHH Ha OCHOBE UCIOJIb30BAHUS ITPABHII JIOTHKH;

® 1CITOJIH30BaTh MHOXKECTBA, ONIEPAIIUU C MHOXKECTBAMH, UX rpadUuECKOE MPEICTABICHNE
JUTSL OTIMCAHMS PEAJTbHBIX MPOIECCOB U SIBJICHUH.

Yucaa

L] OHGpI/IpOBaTI) IIOHATUSMHU. MHOXKECTBO HaTypaanmx YHCECJI, MHOXKECTBO LICJIbIX YHCECII,
MHO>KECTBO PAIIMOHAIBHBIX YHUCEJI, UPPALIMOHAIBHOE YHUCIIO, KBAJAPaTHBINA KOPEHb, MHOYKECTBO

JNEUCTBUTENBHBIX YHUCEJ, I'€OMETPUYECKas MHTEepIpeTauus HaTypalbHbIX, LENbIX,
palMOHAIBHBIX, TEHCTBUTEIBHBIX YUCEN;

® [IOHUMATh U OOBICHITH CMBICI TTO3UIIMOHHOM 3aITMCH HATYpPaIbHOTO YHCIIA;

® BBINOJIHATh BBIYMCIICHUS, B TOM YHCIE C KMCIOJIb30BaHUEM IPUEMOB PALIMOHABHBIX
BBIYHCIICHHI,

® BBHINIOJIHATH OKPYIJICHHE PAllMOHAIBHBIX YHCEII C 33JaHHOM TOUYHOCTBIO;

® CPaBHUBATH PALIMOHAIBHBIE U UPPALMOHAJILHBIC YUCTIA;

® [IPE/ICTABIISITH PALIMOHATLHOE YHUCIIO B BUJE NECATHUHON APOOH

® YIIOPSIIOYMBATH YHCIIA, 3aITUCAHHBIE B BUEC OOBIKHOBEHHOW U AECITUYHON ApoOH;

e Haxoauth HOJ[ u1 HOK uncen u ucnonp3oBaTh UX NpU PEIICHUH 3a7a4.

B noBceqHeBHOM KU3HU M NIPU U3YyYEHUH APYIUX NPeIMeTOB:

® [IPUMEHATH MIpaBUiIa MPUOIMIKEHHBIX BBIYUCICHUN MIPU PEIICHUN MPAKTHUYECKUX 3a/1a4
U peUIeHUH 3a/1a4 IPYTUX Y4eOHBIX PEIMETOB;

® BBINOJIHATh CPABHEHUE PE3YJIbTATOB BHIYMCICHUN MPH PEIICHUHN MPAKTUYECKUX 3a]1a4, B
TOM YHCJI€ TPUOJIMKEHHBIX BBIYUCICHU;

® COCTaBJISITh U OLIEHUBATh YUCJIOBBIE BBIPAKEHUS MPHU PEIICHUH MPAKTUYECKUX 33134 U
3a/1a4 U3 JIPyrux y4eOHBIX MPEIMETOB;

® 3aIIMCHIBATh U OKPYIVISITH YMCIIOBBIE 3HAUEHUS PEAIbHBIX BEIUYUH C HUCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE IPeoOpa3oBaAHUSA

e OnepupoBaTh MOHATUSAMHU CTENEHU C HATYPaJbHBIM I10KA3aTeNIEM, CTENIEHU C LEJIBIM
OTpULIATENIbHBIM [T0Ka3aTeleM;

® BBINIOJHATH IPE0OPa30BaHUS LIEIbIX BRIPAKEHHI: JEUCTBUS ¢ OJHOUIICHAMH (CII0XKEHUE,
BBIYUTAHUE, YMHOKEHHUE), JEUCTBUS C MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAHUE, YMHOKEHHE);

® BBIMOJIHATH Pa3IoKEHNE MHOTOYWIEHOB HA MHOYKUTENIU OJIHUM U3 CIIOCOOOB: BBIHECEHUE
3a CKOOKY, IpyNIHPOBKa, UCTIONb30BaHUE (POPMYII COKPAILIEHHOT'O YMHOKEHHUS;

® BBIJICJIATH KBAJPaT CyMMBI M Pa3HOCTH OJHOYJIECHOB;

® PACKJIaJbIBATh HA MHOXKUTENIN KBaJIPaTHBIN TPEXUIICH;



® BBINIOJHATH MPEOOpPa30BaHUsl  BBIPAKEHHM, COAEPXKAIIMX CTEHNEHH C  LEJIBIMH
OTPULATEIIBHBIMM  [I0KA3aTelsIMU, IIEPEXOJUTh OT 3allUCH B BHJE CTENEHH C LEJIbIM
OTPHLIATEJIHBIM IIOKa3aTeIeM K 3allUCH B BUJIE JpoOu;

® BBINIOJHATH MPEOOPa30BaHMs IPOOHO-PAIIIOHAIBHBIX BRIPAKEHH: COKpalleHue qpooei,
IpUBECHNE anredpandeckux Apo0elt K 001eMy 3HaMeHaTeNto, CII0KEHUE, YMHOKEHHE, JIelIeHHe
anreOpanyeckux ApoOei, Bo3BeAeHHE anredpandyeckoil IpoOM B HATypalbHYK M LEIYIO
OTPHULIATEIIBHYIO CTEIICHb;

® BBINIOJHATH IPE0OPa30BaHUs BBIPAKEHUH, COepKALIMX KBaJpaTHbIE KOPHHU;

® BBIICJIATh KBaJApaT CyMMbl WM Pa3HOCTU JIBYWIEHA B BBIPAXKECHUSX, COAEpKAILUX
KBaJIpaTHbIE KOPHU;

® BBINIOJHATH IPE0OpPa30BaHUs BEIPAKEHUH, COAEPKAIIUX MOTYIb.

B noBceaHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

® BBINIOJHATH NPEOOpa3oBaHMs U JCHCTBUS C YMCIAMHU, 3aMCAHHBIMU B CTaHIAPTHOM
BU/IE;

® BBINIOJHATH IPe0Opa3oBaHus anreOpanyecKuX BbIPaXKEHUI NPH pelIeHUH 3a/1a4 Apyrux
y4€OHBIX IPEMETOB.

YPaBHeHI/Iﬂ U HEPAaBCHCTBA

L4 OHepI/IpOBaTB MOHATHUAMU: YPABHCHHC, HCPABCHCTBO, KOPCHbL YpPABHCHUA, PCIICHUC
HCPAaBCHCTBA, PAaBHOCHJIbBHBIC YPABHCHUA, 0011acThb OIIPCACIICHUS YPAaBHCHUA (HepaBeHCTBa,
CHUCTCMbI ypaBHeHI/Iﬁ U1 HepaBeHCTB);

® pCIIaTh JIMHEHHBIC YpaBHCHHA U YpPaBHCHUS, CBOJAUMBIC K JIMHEHHBIM C ITOMOIIBIO
TOXICCTBCHHBIX Hp606paSOBaHI/II71;

® pCIIaTh KBaApPAaTHBIC YPABHCHUA U YPABHCHUA, CBOJHUMBIC K KBaJPATHBIM C ITIOMOIILIO
TOXACCTBCHHBIX npeo6pa30BaHI/1171; pemaTtb I[pO6HO-J'IPIH€I>iHBI€ YpaBHCHU,

e pemrath MpoCcTeiIre HppauoHaIbHbIE ypaBHeHHS BUA 4/ f(X) = a, \/f(_x = .,/g8(x%);

e pemath ypaBHEHHs Buaa X' = a,

® pelIaTh YpaBHEHUs CIIOCOOOM pasIoKEHHs Ha MHOKUTENIN U 3aMEHBI TIEpEMEHHOI;

® JICTIOJIB30BaTh METOJ] MHTEPBAJIOB Ui DELIEHHs LENbIX M JIpOOHO-pallMOHAIBHBIX
HEPABEHCTB;

® pelIaTh JJMHEWHBIC YPABHEHNS U HEPABEHCTBA C IIapAMETPAMHU;

® pelIaTh HECIIOKHBIE KBAJAPATHBIC YPABHEHUS C IIAPAMETPOM;

® pelaTh HECIOKHBIE CUCTEMBI TMHEWHBIX YPAaBHEHUH C TapaMETPaMU;

® pelIaTh HECIIOKHBIE YPABHEHHUSI B LIETIBIX YUCIIAX.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® COCTaBJISTh W pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS, ypaBHEHUS, K HUM
CBO/JISIIIIMECS, CHCTEMBI JIMHEHHBIX YPaBHEHUH, HEPABEHCTB MPH PELICHUH 3a/1a4 APYTUX y4eOHBIX
[IPEAMETOB;

® BHIMOJHATH OLEHKY MpaBIONoOA0OUS pe3yibTaToB, IOJYyYaeMbIX TIpU pPEIICHUU
JUHEMHBIX M KBAJIpaTHBIX YPaBHEHHM M CUCTEM JIMHEWHBIX YpPaBHEHMHW M HEPABEHCTB IIpU
pELIeHUH 3ajiay IPYTUX Y4eOHBIX MTPEIMETOB,;

e BIOMpaTh COOTBETCTBYIOLIME YPAaBHEHMS, HEPABEHCTBA WJIM MX CHCTEMbI JUIS
COCTABJICHUS] MAaTEMAaTUYECKON MOJIEIIN 3aIaHHON PEAIbHOW CUTYyal[uy WM NPUKIIATHOM 3a/1a4u;

® YMETh MHTEPHPETUPOBATH IMOJTYYEHHBIM NpPHU PEHICHUN YpaBHEHUS, HEPABEHCTBA WIIU



CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON peallbHOM CUTYalluy WM MPUKIaIHOM 3a1a4u.

DOYyHKIUH

e OnepupoBaTh NOHATUAMU: PYHKIIMOHAIbHAS 3aBUCUMOCTD, PYHKILINA, rpaduk QyHKIUH,
crocoObl 3amaHus (YHKIUU, apryMEHT U 3HadeHue (QyHKUMM, OOJacTb OIpeneieHHs U
MHOXECTBO 3HAUe€HUH (QYHKUWMH, HYIH (QYHKIUH, T[POMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITHH, YETHOCTH/HEUETHOCTD (PYHKIIHUH;

® CTPOUTH rpaduku JMHEWHOM, KBaJ[paTUYHOMN hyHKIMH, obpaTtHoi

k
NPOTIOPLMORANBHOCTH, QYHKIMK BUA: Y = a + ——,y = Vx,y = Vxy = [x];
e HA TpHMepe KBAaIpPATHUHOH (YHKIHH, MCIIOTb30BaTh IIpeobpazoBaHus Tpaduka

byHKIUHA
JUTSI IOCTPOCHUS TpadUKOB HYyHKIIUHA

® COCTABJIATh YPABHEHMS IPSAMOM 110 3aJaHHBIM YCIIOBHAM: IIPOXOAAILEH Yepe3 IBE TOUKU
C 33JlaHHBIMH KOOpAMHATaMH, NPOXOIAIIEH Yepe3 JaHHYK TOYKY WM HapajljIe]bHOW JTaHHOU
IIPSIMOM;

e yiccieoBaTh (YHKIHIO 10 e€ rpaduky;

® HaXOAWTb  MHOXXECTBO  3HAYCHWM, HYJIM, INPOMEXKYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJJpaTUYHON (YHKIUH;

® OIIEPUPOBATh MOHATHUSAMHU: IIOCIIEAOBATENBHOCTh, apu(MeTHdeckas Mporpeccus,
reoMeTpHUUEeCcKas IPorpeccus;

e pemrath 331a4M Ha apU(PMETHYECKYIO0 U TE€OMETPUUYECKYIO TIPOTPECCHIO.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® WUUIFOCTPUPOBATh C MOMOINBIO TpapKa peabHYyI 3aBUCUMOCTb WIHM IPOLECC MO UX
XapaKTepUCTUKAM;

® UICTIOJIb30BaTh CBOMCTBA M IpaUK KBaJApaTUUYHOM (YHKIMM NpU PELIEHUH 3ajad U3
JIPYTUX y4eOHBIX MTPEIMETOB.

TexkcroBbIe 3aga4n

e Pemate NpoCTBIE M CIIOKHBIE 3a/1a4M Pa3HBIX THUIIOB, a TAKXKE 3a/a4d IOBBIIICHHOU
TPYIAHOCTH;

® JICIIOJIB30BaTh pa3Hble KPATKUE 3allUCH KAaK MOJEIM TEKCTOB CIIOXKHBIX 3a1ad Ui
IIOCTPOEHUS IIOMCKOBOM CXEMBI U PEIICHUS 3a/a4;

® pa3IMyaTh MOJENb TEKCTA U MOJEIIb PELICHMS 3aJa4l, KOHCTPYUPOBATh K OHON MOJAEIN
pEILIEHNUs HECIIOKHOM 3aJjaul Pa3Hble MOJIEIM TEKCTA 33/1a4H;

® 3HATh U MPUMEHATH 00a crocoba Mmoucka pemeHus 3aaad (0T TpeOOBaHU K YCIOBUIO U
OT YCJIOBUS K TPEOOBAHMIO);

® MOJICIMPOBATh PACCYKIEHUS TPU IOUCKE pEeIIeHUs 3aJady C IOMOIIbI0 TIpad-
CXEMBI;BBIIEIIATH 3Tallbl PEIICHUS 3a/1a4M U COJIEpKaHNe Ka)10r0 3Tara;

® yMeTh BbIOMpaTh ONTHUMAJIbHBIM METOJI pelIeHHs 3a/ladyll U OCO3HaBaTh BHIOOP METO/a,
paccMaTpuBaTh pa3INdHbIE METObI, HAXOIUTh Pa3HbIE PEIICHUS 3a7a4H, €CJIU BO3MOXKHO;

® AaHAJIM3MPOBATh 3aTPYIHEHUS IIPHU PELICHUU 3a/1a4;

® BBINIOJHATH PA3IUYHbIE MPEoOpa3oBaHMs NPEAJTOKEHHON 3agaud, KOHCTPYHUPOBATh
HOBBIE 33J1a41 U3 JaHHOMW, B TOM YHCIIe 0OpaTHEIE;

¢ MHTCPIPCTUPOBATL BBIYUCIUTCIILBHBIC PE3YJILTATHI B 3aa4€, UCCIICA0BATh ITOJTYUCHHOC



pelLIeHHe 3a1a4H;

® aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYAI[MH B3aUMHOI'O PACIOJIOKEHUS IByX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK [P COBMECTHOM JBHKEHHH (CKOPOCTb, BPEMs, PACCTOSIHUE) IPU
pelIeHUH 3a/ad Ha JBUXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaKk U B IPOTHBOIOJIOMKHBIX
HaIPaBJICHUSX;

® JiCCJIE/I0BATh BCEBO3MOXHBIE CUTYallMH IPU PELICHUH 33734 Ha JBM)KEHHE 110 pEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

® pemiaTh pa3HOOOpa3HbIE 334aUM «HA YaCTU»,

® pelaTh 1 000CHOBBIBATH CBOE PEIICHUE 33/1a4 (BbIAEIAThH MATEMAaTUYECKYIO OCHOBY) Ha
HAXOJKJICHUE YaCTH YHCIIa U YHCIIA M0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

® 0CO3HABaTh U OOBSACHATH MICHTUYHOCTH 3a/1a4 PA3HBIX THUIIOB, CBS3BIBAIOIIUX TPH
BEJIMYMHBI (HAa paboOTy, HA TMOKYNKH, HA JBIKCHHE). BBIACIATH 3TH BEIWYHHBI U OTHOIICHUS
MEXJy HUMH, NPUMEHATh WX IpPU pEHICHUU 3a/ad, KOHCTPYHPOBaThb COOCTBEHHbIE 3a]ad
YKa3aHHBIX TUIIOB;

® BJIa/I€Th OCHOBHBIMHM METO/IaMHU PELLEHUS 3aja4 Ha CMECH, CIUIaBbl, KOHLEHTPALIUN;

e pemiath 3aJauyd Ha MPOLEHTHI, B TOM 4YHCJE, CIO0XHbIE NMPOLEHTHl C 00OCHOBAHUEM,
WCIIOJIB3Ysl pa3HbIE CIIOCOOBI;

® permiaTh JIOTHYECKUE 3aJ[aui pa3HbIMU CIIOCOOaMH, B TOM YHCIE, C IBYMs OJIOKaMH U C
TpeMsi 6JIOKaMU JAHHBIX ¢ OMOILBIO TaOJIMIL;

e pelaTh 3a7a4u 0 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN HA OCHOBE MCIOIb30BaHUS
U3Yy4EHHBIX METOZI0B U 0OOCHOBBIBATh PELICHUE;

® pelaTh HECJIOKHBIE 3a/1a4M 110 MAaTEMATUYECKOW CTaTUCTHKE;

® OBJIAJICTh OCHOBHBIMM METOJAaMH pELIEHUS CIOKETHBIX 3aJay: apuPMETHUECKUH,
anredpandeckuil, nepebop BapuaHTOB, T€OMETPUUECKU, TpadUUecKuil, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaIUsX.

B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® BBIJICJIATH IPU PEIICHUH 33]]a4 XapaKTEepUCTUKN paccMaTpuBaeMoM B 3ajjaue CUTYallUH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoBaIkCh), KOHCTPYHMPOBATh HOBBIE CUTYAIlUU
C YYETOM ITHX XapaKTePUCTHUK, B YACTHOCTH, IIPU PELLIEHUH 3a7a4 Ha KOHIIEHTPAIH, YUUTHIBATh
IUIOTHOCTB BELIECTBA;

e pelaTh U KOHCTPYHPOBATh 33Jaud HAa OCHOBE PAaCCMOTPEHHUs PEaJbHBIX CUTYallUd, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YIIbTAT;

® pCHIATh 3a/la4v Ha ABUKCHUC I10 PCKE, paCCMAaTpUBad Pa3HBIC CUCTEMBI OTCUCTA.

CraTucTHKa M TeopHs BEPOSATHOCTEH

e OnepupoBaTh MOHATUAMHU: CTOJOYAThIE M KPYTOBbIE TUArpaMMbl, TAOIUIbl JaHHBIX,
cpenHee apudmeTnyecKkoe, MenraHa, HauboJblllee U HauMEeHblIee 3Ha4eHHs] BHIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCUS U CTaHJIAPTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYNBOCTb;

e U3BJIEKAaTh HHPOPMALIUIO, IPEICTABIECHHYIO B Ta0JIMIIaX, HA TUarpaMMax, rpadukax;

® COCTaBJIATh TAOIUIIbI, CTPOUTH JUArpamMmbl U rpaduKy Ha OCHOBE JTAHHBIX;

® ONEepUPOBATh MOHATUAMU: (PaKTOPUAT YKCIA, IEPECTAHOBKU U COYETAHUS, TPEYTOJIbHUK
ITackams;

® [IPUMEHSTH PABUJIO MPOU3BEICHHS ITPH PELICHUH KOMOMHATOPHBIX 33/1a4;

® OIIEPUPOBATh MOHATUSAMM: CIy4alHbBIM ONBIT, CIydallHBIH BHIOOpP, HCHBITAHHUE,
3JIEMEHTApHOE CIy4yailHoe coObITHE (MCXOJ), KIACCHYECKOE OIpeJesieHHe BEpPOATHOCTH



CIIy4aifHOTO COOBITHS, OTIEpAIIH HAJl CIIy4allHBIMH COOBITUSMU;

® IPEJCTABISATh HH(POPMALIHIO C TOMOIIBIO0 KPYroB Jitepa;

e pelaTh 3a/a4d HA BBIYMCIEHUE BEPOSTHOCTH C IMOACYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® 13BJIEKATh, MHTEPIIPETUPOBATh U MPEOOPa30BBIBATh MH(OPMAIIHMIO, IPEJCTABICHHYIO B
TabIMIax, HAa JAMarpamMMmax, rpadukax, OTPaKalollyl0 CBOWCTBA M XAPaKTEPUCTUKH PEaJbHBIX
MIPOLIECCOB U SIBJICHUIA;

® OIPEIEINATh CTATUCTHUECKUE XapPAKTEPHCTUKU BHIOOPOK MO TaOIHUIaM, AHAarpaMmmam,
rpadukam, BHIIOIHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIM PEUICHHUS 3a1a4H;

® OLICHUBATb BEPOATHOCTH PCAJIbHBIX COOBITUH U SIBIIEHUM.

I'eomeTrpuueckue purypsoi

e OnepupoBarth MOHATUSIMHU T€OMETPUUECKUX (DUTY;

® U3BIIEKAaTh, MHTEPIPETUPOBATh U MPEOOPA30BLIBATh MH(OPMALIUIO O T€OMETPUUECKUX
durypax, npefcTaBIeHHYIO Ha YepTexax;

® IPUMEHATHh TreoMeTpuueckne (akThl JUIS pelmieHus 3afgad, B TOM  YHCIE,
MPEANOJaraloluuX HECKOJIBKO 11ar0B PELEHNUs;

¢ GOpMyYIHPOBAThH B MPOCTEHIINX CIIydasiX CBOMCTBA M MPHU3HAKH (PUTYD;

® JJOKa3bIBATh T€OMETPUUECKHUE YTBEPKICHUS;

® BJa/IeTh CTaHAAPTHOW Kiaccupukamued MiIockux ¢uryp (TpeyroJibHUKOB U
YeThIPEXYTOILHUKOB).

B noBceHeBHOM KU3HN U IPH M3YYEHHUH JAPYIUX NPeIMETOB:

® JICTI0JIb30BaTh CBOWMCTBA F€OMETPUUECKUX (UTYp JUIS PELIeHUs 3a/1ad MPaKTHYEeCKOro
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTHomeHus

e OnepupoBaTh TMOHATHSAMH: PaBEHCTBO (QUryp, paBHbIE (QUTYPB, PaBEHCTBO
TPEYrOJIbHUKOB, MapauieIbHOCTh MPSAMBIX, MNEPHEHAUKYISIPHOCTh TMPSAMBIX, YIJBI MEXIY
OpSIMBIMHU, TIEPIIEHANKYISAP, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, moaodHbe GUTYPHI,
M0I00HBIE TPEYTOJIBHUKH;

e IpUMEHATH TeopeMy Darneca 1 TeopeMy 0 IPONOPIIMOHATHLHBIX OTPE3KAX MPU PEIICHUN

3a1a4;

® XapaKTEPU30BaTh B3aUMHOE PACIIOIOKEHNE PSIMOU M OKPYKHOCTH, IBYX OKPYKHOCTEM.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® MCIIOJIb30BAaTh OTHOILICHUSA JJIA pCIICHUS 3a/1a4, BO3HUKAIOIIHUX B peam,Hoﬁ JKH3HHU.

N3mepenus u BoIuMcIeHUS

e OnepupoBaTh MPEICTABICHUSIMHA O JJIMHE, IUIOMAAH, O0BbEME KaK BEIUYMHAMM.
[Tpumensts Teopemy Iludaropa, Gopmynsl miomanu, o0béMa MpU PELIEHUH MHOTOIIATOBBIX
3aJa4, B KOTOPHIX HE BCE JaHHBIE MPE/ICTaBJICHBI IBHO, a TPEOYIOT BHIYMCIIEHUH, ONEPUPOBATH
0oJsee MUPOKUM KOIHUECTBOM (HOPMYIT JUTHHBI, IJIOUIAAN, 00bEMA, BEIUUCIATh XapaKTEPUCTHKU
KoMOMHaIMi (uryp (OKpyXHOCTEd M MHOTOYTOJIBHUKOB) BBIYHMCISATH PACCTOSHUS MEXKIY
burypamu, nNpuMeHSITh TPUTOHOMETpHUYECKHE (OPMYJIbl JJIsi BHIYMCIECHUN B 0OJ€e CII0KHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIIEHUSI HA OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;



® TIPOBOJIUTH MTPOCTHIC BEIYUCIICHIS HA 00BEMHBIX Telax;

¢ (hOpMyIMPOBATH 3a/1a4K HA BEIYHUCIICHHUE JUTHH, TUIOMIAIeH M 00bEMOB U peliaTh ux.

B noBceHeBHOI KU3HU U NIPH U3YyYEHUU JAPYTUX NPeIMETOB:

® [IPOBOJIUTH BHIYUCIICHUS HA MECTHOCTH;

® IPUMEHATH (QOPMYJIBI TIPU BBIYMCICHHSIX B CMEXKHBIX YYEOHBIX TIpeIMeTax, B
OKpYKaloIleH 1eMCTBUTEIHLHOCTH.

I'eomeTpuyeckue NoCcTpoeHus

¢ I300paxarb reoMmeTprueckue (GUrypsl Mo TEKCTOBOMY U CUMBOJILHOMY OIHCaHUIO;

e cBOOO/IHO ONIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CIIy4dasXx,

® BBHIIOJIHATH IIOCTPOCHUS TPEYIOJBHUKOB, IIPUMEHATh OTAEIBHBIE METOMBI IIOCTPOSCHUN
LUAPKYJIEM U JIMTHENKOW U MPOBOJUTH MPOCTEUIIINE UCCIETOBAHUS YUCIA PEILICHUM;

¢ 1300pakaTh THUIOBBIE IJIOCKHE (PUTYPHI U OOBEMHBIE TEJa C MOMOIIBI0 MPOCTEHIINX
KOMITBIOTEPHBIX HUHCTPYMEHTOB.

B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

® BBIMOJIHATH MPOCTEUIITNE TOCTPOCHHS HA MECTHOCTH, HEOOXOAUMBIE B pEaIbHOMN KU3HU;

® OIICHUBAThH Pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeodpa3zoBanusi

e OnepupoBaTh MOHITHEM JABM)KEHUS U NpeoOpa3oBaHUs 110100Us, BialeTh NpUEMaMU
MOCTPOCHUs (DUTYp C HKCIIOJIb30BAHMEM BWKEHHUN W TpeoOpazoBaHUil MoAoOusi, MPUMEHSTh
MOJIyYEHHbIE 3HAHUSA U OMbIT MMOCTPOCHUHW B CMEXKHBIX MPEIMETax U B PEaJbHbIX CUTYaLHUIX
OKPY’KaroIllero MUpa;

e cTpouTh (urypy, momoOHYIO JaHHOW, IIOJNB30BAaTHCS CBOWCTBAMH MOJMOOWS JUISA
000CHOBaHUS CBOWCTB GUTYp;

® IPUMEHATH CBOMCTBA JBMKEHHUH JUIsl MPOBENIEHUS MPOCTEUIINX 0OOCHOBaHHUM CBOMCTB
buryp.

B noBcexHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPEIMETOB:

® IPUMEHSATH CBOWCTBA IBUKEHUI U IPUMEHSTDH IOJ00UE 11 TOCTPOSHUI U BEIUNCICHUH.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OnepupoBaTh NOHIATUSIMU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOM3BEICHIE BEKTOPA
Ha YHCJIO, Yrojl MEXJy BEKTOpaMH, CKaJSIpHOE MPOU3BEJCHHE BEKTOPOB, KOOPJIMHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

® BBINOJHATH JEHCTBUS HaJl BEKTOpaMH (CI0XKEHHE, BBIUNTAaHUE, YMHOKEHHE Ha YUCIIO),
BBIUMCIISATh CKAJISIPHOE IPOU3BEACHUE, OIpPEAesaTh B MPOCTEHIINX CIydasX yrojl Mexay
BEKTOPAMHM, BBINIOJHATH PA3JIOKEHHE BEKTOpPAa HA COCTABJISIOUINE, MPUMEHSTHh MOJIyYEHHbIE
3HaHUSA B (PU3MKE, MOJIb30BAaTbCd (OPMYSON BBIYMCICHHS PACCTOSHUS MEXAY TOYKaMH I10
U3BECTHBIM KOOPJMHATAM, UCIIOIb30BATh YPaBHEHUs (GUTYp JUIsl peIIeHUs 3a/1a4;

® IPUMEHATh BEKTOPbl U KOOPAMHATHI [UIsl pEIIeHHs TeOMETPUYECKHX 3aJady Ha
BBIUMCJIEHHUE JUIMH, YTJIOB.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® UCTIOJIb30BaTh TOHATHS BEKTOPOB U KOOPAMHAT ISl peuleHHs 3ajad o (usmke,
reorpauu U ApyruM y4yeOHbBIM MPEIMETAM.

HcTopust MaTeMaTUKHU



e XapaKkTepu30BaTh BKJIA/ BHIIAIOIINXCS MaTEMAaTHKOB B PAa3BUTHE MATEMATUKU U UHBIX
HAy4YHBIX o0JsacTei;

® [IOHUMATb pPOJIb MATEMATUKHU B pa3BUTUU Poccun.

Metoabsl MATEMAaTHKH

o I/ICHOJIB?;YSI HSyTIeHHBIC MECTOOBI, HpOBOI[I/ITL J0Ka3aTrc€iIbCTBO, BBIITIOJIHATH
OTIPOBEPKEHUE;

® BBEIOMPATh U3yYEHHBIE METO/IbI U UX KOMOMHAIIMH ISl PEIICHUS MaTEeMaTUUECKHX 3a/a4;

® UCIIOJIB30BaTh MaTEMATHYECKUE 3HAHMUS JUIsl ONHCAaHUSA 3aKOHOMEPHOCTEH B
OKPY’KaIOIIEH JIEHCTBUTEIILHOCTH U TTPOU3BEICHUSAX UCKYCCTBA;

® [IPUMCHSTH HpOCTCfIH.IHG IporpaMMHBIE CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI ITPU pCHICHUN MaTEMaTHYCCKUX 3aaa4y.

4. DJeKTPOHHBbIE PecypChl VISl PA3BUTHS Y 00y4al0IIMXCs KOMIIETEHTHOCTH B 00J1aCTH
ucnoab3opanusa UKT
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