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IlosicHuTeIbLHAA 3aNIMCKA.

[Iporpamma BHEYpOYHOH JEATEIBHOCTH OPHEHTUPOBAHA HA PACCMOTPEHUE OTJIEIbHBIX
BOIIPOCOB MaTEMATHUKHU, KOTOPBIE BXOJAT B COJIEPKaHUE €IUHOTO TOCYJapPCTBEHHOTO SK3aMeHa
o MaTeMaThke 0a30BOro ypoBHs. Kypc 10mONIHIET U pa3BUBAET MIKOJIBHBIN KypC MaTEMaTHKU,
a TakXke sBISCTCS WHOOPMAIIMOHHOW TOAJEP)KKOM JajdpHEHIIero oOpa3oBaHUs U
OpPUEHTUPOBAH Ha YJOBJETBOPEHHE 00pa30BaTEIIbHBIX MOTPEOHOCTEN CTApIIMX IIKOJLHUKOB,
ux crnocoOHoctei. OCHOBHAs Hjes IpOorpaMMbl 3aKJIOUY€Ha B PACIIMPEHUU W YTIIyOJICHUU
3HAHUW yYalluXCcs II0 HEKOTOPHIM paszfejiaM MaTeMaTHKH, B O00ECIeYeHHWH IPOYHOTO U
CO3HATEJILHOTO OBJAJCHUS YUYAIIUMUCS CUCTEMOM MAaTeMaTUYECKUX 3HAHWM W YMEHUH,
HEOOXOJIMMBIX TMPU CJau€ BBITYCKHOTO OHK3aMEHa, a [JIsi HEKOTOPHIX IIKOJbHUKOB —
HEOOXOIUMBIX ISl IPOJOJKEHUST 00pa30BaHUs.

B npoiiecce ocBoeHUs coliepKaHUs TaHHOW NpOrpaMMbl YUEHUKH OBJIAJIEBAIOT HOBBIMH
3HAHUSAMHM, YIIIYOJISIOT U3YUCHHBIM MaTepuall, 00oramarT CBOM >KU3HEHHBIN OMBIT, MOTYy4aroT
BO3MOXXHOCTh MPAKTUYECKOTO MPUMEHEHUS CBOUX HHTEIUICKTYaJIbHBIX CIOCOOHOCTEH,
pa3BUBAaIOT CBOM KOMMYHUKATHUBHBIE CIIOCOOHOCTH, OBIAJEBAIOT OOLICYYCOHBIMU YMECHUSMU.
OcBoeHME TIPEAMETHOTO COJECPKAHUSI MPOrpaMMbl U CaM MPOIECC €€ U3YUYEHUs] CTAHOBATCS
CpeACTBaMH, KOTOpble OOECHeYMBAIOT TEPEeXoJ OT OOy4YeHHs ydYalmxcs K HX
caM000pa30BaHUIO.

N3ydenue nporpaMmsel IpeamnoiaraeT 00ecrnedeHue MojJ0KUTEIIbHOM MOTHBAITUHN YUAITUXCS
Ha IMOBTOPEHHWE paHee M3YYEHHOrO Marepuaia, BBIJACICHHUE Y3JIOBBIX BOIPOCOB Kypca,
MpeIHA3HAYCHHBIX ISl TTIOBTOPEHMS, UCIOJIb30BAaHUE CXEM, MOJIENICH, OMOPHBIX KOHCIIEKTOB,
CIIPAaBOYHUKOB, KOMIIBIOTEPHBIX TECTOB, CaMOCTOSITEIILHOE COCTaBJICHHE (MOJCITUPOBAHUE)
TECTOB.

Metoau4eckol OCHOBOWM [TaHHOM MpPOrpaMMbl SIBISETCA JESITEIbHOCTHBIM TOAXOHI K
oOyueHnto mateMatuke. J[aHHBIM mMojaxonm mpeAmnosiaraeT OOy4Ye€HHE HE TOJIBKO TOTOBBIM
3HAHUSIM, HO M JESATENbHOCTH O MPUOOPETEHUIO0 3THX 3HAHUN, CHOCOOOB pacCyKIEHUH,
JI0OKa3aTeIbCTB. B CBS3M C 3TUM B MPOIECCE U3YUEHUS MPOrPAMMBI yUallUMCS TpeiararoTcs
3a/1aHUs1, CTUMYJIUPYIOIIUE CAMOCTOSATEIBHOE OTKPBITHE MU MaTeMaTU4eCKuX (hakTOB, HOBBIX,
paHee HEM3BECTHBIX NPHEMOB M CIIOCOOOB PEIIeHUS 3a1a4.



Iean Kypca:
CHUCTCEMAaTHU3al A 3HAHUH U CIIOCO00B ACATCIIbHOCTH y4JalIuXCs 110 MATCMATUKE 3a KypC
OCHOBHOM  IIKOJBI, IOArOTOBKa oOywarommxcs 9 Kjacca K OCHOBHOMY

rocyJapCTBEHHOMY 3K3aMEHY OMaTEMaTHKE.
3agaum Kypca:
e 3akpenuTbh OCHOBHBIE TEOPETUUYECKUE TMOHATUS W ONpPENENICHUs 10
OCHOBHBIM M3Y4Ya€MBbIM pa3JiesiaM;
e OrtpaboTaTh OCHOBHBIE THUIIBI 3aja4 u3ydaembix TtHnos KHUM OI'D

«Anrebpa» u
«["eoMeTpus» W MX AITOPUTM PEIICHUS;

e ®dopmHpOBaTh y OOYYAIOMIUXCS IIEIIOCTHOTO MPEACTABICHUS O TEME, €¢
3HAYCHHS B pas3jielic MaTEMaTHKH, MEKIIPEAMETHBIC CBS3U C JPYTHMH
TEMaMU;

e CnocoOcTBOBaThH HUHTEJJICKTYaJIbHOMY Pa3BUTHIO yYaIIuxcs,
(GhOpPMUPOBAHUIO KAYECTB MBIIUICHHUS, XapaKTEPHBIX JJII MaTeMaTHYCCKOU
JEATEIBHOCTH U HEeOOXOJIUMBIX YUCHUKY I ycremHon caaun OI'D, mis
oO111eii colUaNbHOW OPUEHTALINH;

e AKIEHTHPOBATh BHHMaHWE YYAIIMXCAd Ha EIWHBIX TPeOOBaHUAX K
npaBuiaM OGOPMIICHHSI PA3IMYHBIX BHIOB 3aJaHUi, BKIIOYACMBIX B
UTOTOBYIO aTTECTAITHIO 32 KypC OCHOBHOM IITKOJIBI.

e CnocoOCTBOBATH CO3/TAHUIO YCIOBUMA OCMBICIICHHOCTH YUCHUS, BKITFOUCHUS
B HEro oOydaromerocss Ha YpPOBHE HE TOJBKO HHTEIUICKTYaJIbHOH, HO
JUYHOCTHOM M COIMAJIbHON aKTMBHOCTH C IMPUMEHECHHEM TEX WM HHBIX
METO/JIOB oOyueHus.



[Iporpamma kypca «lloaroroBka x OI'D mo maremaTuke) NpeaHA3HAYCHA AJIs
NOBBIIIEHUS 3()PEKTUBHOCTH MOATOTOBKM oOydaroummxcss 9 kjacca K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHy II0 MaTE€MaTHKE 3a KypC OCHOBHOM IIKOJBI U
peaycMaTpuBaeT UX TMOJTOTOBKY K JalbHEHIIeMy OOYYEHHUIO B CpEIHEH UIKOJe»;
HaIpaBJeH Ha BOCIOJIHEHUE HEJOCTAIONIMX 3HAaHWUM, OTPabOTKYy MPUEMOB pEIICHUS
3a/laHUN  pa3IMYHBIX THUIOB M YPOBHEH CIIOXKHOCTH BHE 3aBUCUMOCTH  OT
bopMyIMpOBKH, a Takke OTpabOTKy THIOBBIX 3agaHuii OI'D mo Maremaruke Ha
TECTOBOM MAaTepHalie; MO3BOJIUT CUCTEMATU3UPOBATh U YIIIYOUTh 3HAHUS yYaIIUXCS 110
pasIMYHBIM pa3feiaM Kypca MaTeMaTHKH OCHOBHOW IIKOIBI (apudmernke, anredpe,
CTaTUCTHUKE, TCOPUU BEPOSTHOCTENH UTECOMETPHH).

[Iporpamma kypca coctaBieHaHa OcHOBe OOs3aTENBHOIO

MHUHUMYyMa coJiepkaHus100pa30BaTEIbHBIX MPOrpamMM IO
MaTeMaTuKe U TPeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOBOCHOBHOM IIKOJIBI, C
yueroM Crnenmdukanuu KUM nnsa nposeaenus OI'D no maremaruke u Kogudukaropa
npoBepseMbIx TpeboBanuii k pe3ynbraram ocBoeHus OOIT OOO u 3reMeHToB
coaepxkanus 1 npoBeneHus OI'D o maremaruke, noarotoBieHHbIx OUIIN.

Peanu3anusa BoCIUTATEIbHOI0 KOMIIOHEHTA HA YPOKaAX MAaTEMATUKH

o (opMupOBaHUE POCCUNUCKUX TPATUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLMOKYJIbTYPHBIX [IEHHOCTEM, TPOSIBIICHUE UHTEPECA K MPOIIIOMY M HACTOAILIEMY
POCCHICKON MaT€MaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUHUCKUX
MAaTEMATUKOB U POCCUMCKON MAaTEMATUYECKOMN IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

e BOCIHHUTAHUC Yy yHAIIUXCS JIOTUYECKOM KYJbTYPbI MBIIJICHUS, CTPOT'OCTHU U CTpOﬁHOCTH B

YMO3AKIIOYEHHUSIX;

e PpACIIMPEHME KPYT0O30pa yHaIIMXCs U MOJHITHE KYJIbTYPHOI'O YPOBHS IIOCPEICTBOM
COJIEp’KaHUS MATEMATUYECKUX 3a/1a4.

o CIPAaBEIJIMBOCTb U YECTHOCTb.

IlnaHupyembie pe3yibTaThl 0CBOCHUSI MIPOrPaMMbl Kypca
Jluunocmmuule pe3yniomamai:

e OTBETCTBEHHOEC OTHOIICHWE K YYCHHIO, TOTOBHOCTh MW CIIOCOOHOCTh K
CaMOpa3BUTHI0O U CaMOOOpPa30BaHHIO HAa OCHOBE MOTHBAIMM K OOYUYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JaibHENIeH NHANBUTYaTbHON
TpaekTopun 0Opa3oBaHUs Ha Oa3e OPUEHTUPOBKU B MHUpe mpodeccuii u
MPO(ECCUOHANIBHBIX TMPEANOYTCHUNH, C YYE€TOM YCTOMYHMBBIX IO3HABATEIbHBIX
WHTEPECOB, a TAK)K€ HA OCHOBE (POPMUPOBAHUS YBAKUTEIHLHOTO OTHOIICHUS K
TpyAy.

e ®dopmupoBaHUE IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTUKH.

e OcBoeHHE COLMAIBHBIX HOPM, MPABUJI IOBEACHMUS, poJiel U (hOpM COLMATBHOM KU3HH.
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e Pa3BuTtHe MOpaTbHOTrO CO3HAHMSI M KOMIIETEHTHOCTH B PELICHHUH MOpPaJbHBIX
npoOsieM Ha OCHOBE JUYHOCTHOTO BbIOOpa, (OPMUPOBAHUS HPABCTBEHHBIX
YyBCTB U HPABCTBEHHOTO TMOBEACHUSA, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOIIICHHUS K HPABCTBEHHBIM MOCTYTIKaM.

e @dopMHUpPOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIICHUU U COTPYAHUYECTBE.

e dopmupoBaHue CIIOCOOHOCTH K YMOLIMOHATBHOMY BOCIIPHATHIO MAaTEMATUYECKIX

00BEKTOB, 3a/1a4, PELICHUHN, paCCyKIACHUIM
Memanpeomemmuvie pe3ynomamuol 00y4eHus.
Pecynamuenvie YY/|

e OTpeAenaTh COOCTBEHHBIC MPOOIEMBbI M TPUYMHBI X BOSHUKHOBEHUS IMPH
paboTe ¢ MaTeMaTHIeCKUMHU 0ObEKTaMH;

e (dopMmynHpoBaTh COOCTBEHHBIC BEPCHUH WM TMPUMEHITH YK€ H3BECTHBIC
(GOpMBI U METOBI PEIICHHSI MaTeMaTHIEeCKOH MpoOIeMBbl, GOPMYyIUPOBAThH
MPEOIOKEHNST ¥ CTPOUTh THUIIOTE3bl OTHOCHTEIHHO PAacCMaTpPUBAEMOTO
00BeKTa W MPEJIBOCXUIIATH PE3yJbTaThl CBOEH ydeOHO-MO3HaBaTEIHHOU
NEeSATEeTLHOCTH;

e ONpENeNATh TMYTH JOCTHKCHHUS IIeJieH W B3BEIINBATh BO3MOXKHOCTH
paspemieHuss  OMpEACICHHBIX  Y4eOHO-TIO3HABATENBHBIX  3aJad B
COOTBETCTBHH C OIPEACICHHBIMU KPUTEPUAMU U 3a]]a4aMHU;

e BBICTpauBaTh COOCTBEHHOE O00pa30BATEIIbHOE MOAMNPOCTPAHCTBO IS
pasperieHuss OmpeaelieHHOTO Kpyra 3aaad, OIpEeAcNaTh W HaXOJWTh
YCJIOBUS JIsl peain3alivy el UIIaHOB (caMOO0y4eHHE);

e CaMOCTOSITEJILHO BBIOMpATh CpeIu MPEJIOKEHHBIX PECYpCOB HambOoliee
s (eKTUBHBIE ¥ 3HAYMMbBIEC TIPH pabOTe C OMpE/IeTICHHON MaTeMaTH4eCKOM
MO/JIENIbIO;



YMETh COCTAaBJIATh IUIAaH pa3pellICHUs] OIPEAECIEHHOTO Kpyra 3ajad,
UCIIOJNB3Ysl Pa3jIMYHbIE CXEMBI, PECYypChl MOCTPOCHHUS AUArpamM,
MEHTAJIBHBIX KapT, MO3BOJSIONIMX MPOWU3BECTH JIOTUKO - CTPYKTYpPHBIN
aHau3 3a7a4u;

yMETh TUIAHUPOBATh CBOM 00pa30BaTeNIbHBIN MapUIpyT, KOPPEKTUPOBATH U
BHOCUTH OIPEJICIICHHbIE W3MEHEHHUs, KA4eCTBEHHO BIMSAIOIIME Ha
KOHEUHBIN MPOAYKT YU4eOHO- TO3HABATEIBHOMN AEATEIbHOCTH;

YMEHUE KA4ECTBEHHO COOTHOCUTH CBOM JECHUCTBUSA C IPEIBKYIIAEMBIM
UTOTOM y4€OHO- MMO3HABATEIbHOU JESTEILHOCTU MOCPEICTBOM KOHTPOJIS U
IUTAHUPOBAHUS YYEOHOTO TMPOIEcCa B COOTBETCTBUH C W3MEHSIOIIUMUCS
CUTyallMsIMU W TIPUMEHSIEMBIMUA CPEACTBAaMU W (popMaMu OpraHU3AIHH
COTPYIHMYECTBA, & TAK)KE UHIUBUTyaIbHONU PaOOTHI Ha YPOKE;

yMEHUE OTOMpaTh COOTBETCTBYIOIIME CPEJICTBA peaju3allud pPElIeHUs
MaTeMaTUYECKUX 3aJ1a4, MOJ0MPAaTh HHCTPYMEHTHI JIJIsi OIICHUBAHUS CBOEH
TPaEKTOPHUH B pabOTE C MATEMATHUYECKUMU TTOHATUSIMHU U MOJICIISIMU;

Ho3nasamenvnvie YY/1

YMEHHUE ONPENEIsATh OCHOBOIOJAraloee MOHATUE U IPOU3BOJUTH JIOTUKO-
CTPYKTYPHBI aHaju3, OINPEIEISITh OCHOBHBIE MPU3HAKA W CBOMCTBA C
MIOMOILbIO COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB;

yMEHUE TPOBOJUTH KiacCU(DUKAIMI0O OOBEKTOB HA OCHOBE KpPHUTEPHUEB,
BBIJICJISITH OCHOBHOE Ha (JOHE BTOPOCTEIICHHBIX JIaHHBIX;

yMEHHUE MPOBOAUTH JIOTUUECKOE PACCYXKICHUE B HAMpPaBICHUU OT OOIIUX
3aKOHOMEPHOCTEN U3y4aeMoil 3a/1a4 JO YaCTHBIX PACCMOTPEHUN;

YMEHHE CTPOUTHh JIOTHUECKUE PACCYk ICHUS HAa OCHOBE CHCTEMHBIX
CPaBHEHHMII OCHOBHBIX KOMIIOHEHTOB H3Yy4a€MOr0 MAaTeMaTUYECKOTro
paszznena WIM MOJENH, MOHSTUS WIM KJIacCOB, BBIAENSS OINpPEAEIICHHbIE
CYIIECTBEHHbIC TPU3HAKU WJIU KPUTEPUH;

YMEHHE  BBISIBIIATh, CTPOUTHh 3aKOHOMEPHOCTb, CBSA3HOCTb,
JIOTUYHOCTh COOTBETCTBYIOUIUX LIETMOYEK PACCYKIECHUU Mpu padoTe C
MaTEMaTUYECKUMH 3aJlayaMi, YMEThb MOJAPOOHO W CXKAaTO MPEACTABISTH
JeTaIN3alUI0 OCHOBHBIX KOMIIOHEHTOB IpHU JOKA3aTelIbCTBE MOHATUN U
COOTHOIIIEHHI Ha MaTEMaTUYECKOM SI3bIKE;

YMEHHE OpPraHU30BbIBATh MOUCK W BBISBIATh MPUYUHBI BO3HHKAIOIINX
MPOLIECCOB, SIBICHUM, Hambojee BeposiTHbIE (HAKTOPBI, MO KOTOPBIM
MaTeMaTUYeCKUe MOJIEINM M OOBEKTh BEAYT ce0s IO OmNpe/eIeHHBIM
JIOTUYECKUM 3aKOHaM, YMETh IPUBOAUTH MPUUUHHO-CIICICTBEHHBIN aHan3
MOHSATUH, CYKICHUN U MAaTEMAaTUYECKUX 3aKOHOB;

YMEHHE CTPOUTh MAaTEMATHUYECKYyIO MOJEIb MpH 3aJaHHOM YCIJIOBHH,
oOnafaronieil onpeneneHHbIMU XapaKTepUCTUKaMU 00bEKTa IPU HAIMYUU
ONpPEJEICHHBIX KOMIIOHEHTOB  (POPMHUPYIOUIETOCS  MIpPEeAnoiaraeMoro
TIOHSTUSI WM SIBJICHUS,

YMEHHUE MEPEBOJAUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIOLLYIO
MaTE€MaTUYeCKOM 3aJaud Ha S3bIK TIpaUyecKoro OTOOpaKeHHs -
COCTABJICHMSI ~MaTeMaTHYEeCKOM MOJENH, COXPAHSIOIIEW OCHOBHBIC
CBOMCTBA U XapaKTEPUCTHUKHU;



e yYMEHHE 33/1aBaTh IJIaH PEIICHHUS] MaTEMAaTUYECKOM 3a/1auu, PEAIN30BbIBATh
QITOPUTM JEUCTBUM KakK IIOIIAroOBOM HWHCTPYKLUU JUIS Ppa3pelieHus
y4eOHO-TI03HABATEIHLHOM 3a/1a4H;

e yYMEHHE CTPOUTH JOKA3aTEIbCTBO METOJOM OT IIPOTUBHOTO;

e yMeHHME paboTaTb ¢  NOPOOJEMHOM  CHUTyalued, OCYIIECTBIATH
00pa30BaTeNbHBI MPOIECC MOCPEICTBOM TOHCKA METOAOB M CIOCOOOB
paspenieHuss 3aJadyd, OINPEAENATb TI'PAaHULBI CBOEro 0Opa30BaTEIbLHOTO
IIPOCTPAHCTBA;

e yMETh OPUEHTUPOBATHCS B TEKCTE, BBIABILATH INIABHOE YCIOBHUE 3a1a4d U
YCTaHABJIMBATh COOTHOILIEHUE PACCMAaTPUBAEMbIX OOBEKTOB;

e YMEHHME MEpPEBOAUTh, WHTEPIPETUPOBATh TEKCT B MHBIE (POPMBI
OpeICTaBlICHUs UMHQPOPMALMU:  CXEMbl, JHarpamMmbl, rpapuueckoe

MPE/ICTABICHUE JJAHHBIX;
Kommynukamuenovie yyia



e yMeHHe paboTaTh B KOMaHJie, JOPMUPOBAHUE HABBIKOB COTPYIHUYECTBA U
y4eOHOro B3aUMOJICUCTBUS B YCIOBHUSIX KOMAaHJHOW UIPbl WM HWHOU
(dbopMbI B3aMMOIEUCTBUS;

e yYMEHHUE pacHpelessiTh POJIU U 3a/la4u B paMKax 3aHATHA, GOPMUPYS TaKkxKe
HaBBIKM OPraHU3aTOPCKOrO XapaKTepa;

e YyMEHHE OLEHHUBATh IPABUIBHOCTh COOCTBEHHBIX JEHCTBUI, a TaKxKe
NEeATEIbHOCTH JIPYTUX YYaCTHUKOB KOMaH/bL;

e KOPpPEeKTHO, B paMKax 3aJady KOMMYHHUKaluu, (HopMyIupoBaThb U
OTCTaWBaTh B3TJISAJbl, APTyMEHTHUPOBATH JIOBOJbI, BBIBOJBI, a TaKKe
BBIIBUTATh KOHTApTYMEHTBI, HEOOXOJMMBbIC JUIS BBISBICHUS CHUTYyalluu
yCIieXa B PEIICHUU TOW WM HHOM MAaTEMAaTHUYECKOU 3aJ1a4H;

e YMEHHME TIOJIb30BAThCS MATEMATHYECKUMH TEPMUHAMU [JIsl PELICHUS
y4eOHO- TO3HABATENbHBIX 3a7la4, a TaKXKe CTPOUTh COOTBETCTBYIOIIUE
pedeBble BBICKA3bIBaHUS HAa MATEMaTHYECKOM SI3BIKE IS BBICTpAaWBaHUS
MaTEMaTU4YECKON MOJIEIIH;

e yMETh CTPOUTHh MAaTEMATHYECKHE MOJEIHN C IMOMOIIBI COOTBETCTBYIOIIETO
IPOrpaMMHOr0  OOECHeUeHHusi, CEpPBUCOB CBOOOAHOIO  OTJAJIEHHOIO
JOCTYIIa;

e yMETh I'PaMOTHO U YETKO, coryacHo npasuiam odopmienus KUM-a OI'D

3aHOCUTbH MOJYUYCHHBIE PE3YIIbTATHI - OTBETHI.
IIpeomemnvle pezyniomamol:

e (opMHUpOBaHHE HABBIKOB IMOMCKAa MAaTEMaTHYECKOTO METO/a, arOpUTMa U
MOMCKa PEeIICHUs 3a7jauu B CTpYKType 3aaa4 OI'D;

e (opMupOBaHHE HaBBIKA PEIICHUS OMPEACICHHBIX THUIIOB 3a7ad B CTPYKType
3agay OI'9;

e yMeHHE paboTaTh C TaOJUIlAMH, CO CXEMaMH, C TEKCTOBBIMHU JIaHHBIMH;
yMeTh MpPeoO0pa3oBbIBATh 3HAKM W CHUMBOJIBI B JOKa3aTelIbCTBAX U
MPUMEHSIEMBIX METOIaX ISl PEIIeHUsI 00pa30BaTEIbHbBIX 3a]1ay;

e YMCHHE IPUBOJUTH B CHCTEMY, COIIOCTABIIAThH, 0000IIaTh U aHATU3UPOBATH
nH(pOpMaIIMOHHBIE KOMIIOHCHTBI MAaTeMaTHYECKOTO XapakTepa M YMETh
MIPUMEHSTh 3aKOHBI U TIPABWJIA JJIsl PEIICHUS] KOHKPETHBIX 3a]1a4;

e YMCHHE BBIJCIATH IVIABHYIO M M30BITOUYHYIO MH(MOPMAIIHMIO, TPOU3BOIUTH
CMBICJIOBOE CKaTHE MaTeMaTH4eCKuX (haKTOB, COBOKYITHOCTH METOJOB U
Crioco00B peIIeHUsI; YMETh IIPEACTABISATh B CIIOBECHOM (hopMe, HUCTIONb3Ys
CXEMBbI U pa3IMuHbIe TAOIUIbI, TpadUKU U JUarpaMMbl, KapThl MOHITUH U
KJIaCTEPbl, OCHOBHBIE UJEHM MW IUIAH PEIIEHUS TOU WIM HHOMN
MaTeMaTUYEeCKOHN 3aJ1auu.

Tpebosarust Kk ypo8HIO NOO2OMOBKU YHAUWUXCSL
HarypajabHnbie uncia. /[poou. PannonaabHbie yncia
Buinycknuk nayuumcs:

e IIOHUMATh 0COOCHHOCTH AECATUUYHON CHCTEMBbI CUMCIICHUS;

e ONEPUPOBATH NOHATHUSIMH, CBI3aHHBIMU C AEITUMOCTBIO HATYPAIbHBIX YUCETT;

e BBIpAXKATh YHCJIA B DJKBUBAJCHTHHIX (opMax, BwIOUpas HauboJiee
MOJAXOASANULYIO0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYallWH;

e CPaBHUBATH U YNOPSAOYMBATH PAMOHAIBHBIE YHUCIIA;

e BBINOJHATh BBIYUCIICHUS C PAIMOHAJIBHBIMU YKMCJIaMHU, COYETas YCTHBIE U

8



MKUCbMEHHBIE TPUEMBI BBIYUCIIEHUN, IPUMEHEHUE KAIBKYISATOPA;
e HCIOJIb30BAaTh MOHSATUS U YMEHUS, CBSI3aHHBIE C MPOMOPIMOHATBHOCTHIO
BEJIMYMH, MPOILICHTaAMH, B XOJ€ PEIICHUsS MaTeMaTHYeCKUX 3ajlady U 3a/ad
U3 CMEXKHBIX MPEAMETOB, BBITOIHATH HECIOXKHBIE TPAKTUUECKUE PACUETHI.
JleicTBUTEIbHBIE YHCJIA
Buinycknuk nayuumcs:
e HCIIOJIb30BAaTh HaYAJIbHBIE MPEACTABICHUA O MHOKECTBE JICICTBUTEIbHBIX
YHCEIT,
e OIEPUPOBATH MOHITUEM KBAJPATHOTO KOPHS, IPUMEHSTH €TI0 B BHIYUCIICHUSIX.
AureOpanvecKkue BbIPasKeHUs
Buinyckuukuayuumcs:




e ONEPUPOBATH NMOHIATUSMH «TOXKAECTBOY, «TOXKIECCTBEHHOE
npeodpa3zoBaHuey, peliaTh3aaauu, cojaepkaiiue OyKBeHHbIE JaHHBIC;
paboTtaTh ¢ hopMynamu;

e BBINOJIHATH NMPEOOPA30BAHUS BBIPAKECHUMN, COJIEPIKAIINX
CTCIEHU C LEJILIMUIIOKA3aTENSIMU U KBaJIpATHBIE KOPHU;

e BBINIOJHATH TOXICCTBEHHBIC TIPEOOPA30BAHUS PAMOHATBHBIX
BBIPAKCHUN HAa OCHOBEIPABUJI JCUCTBUN HAJ MHOTOWICHAMH U
anreOpanvdecKuMH Ipo0sMu;

e BBINOJIHATH PA3JIOKEHUE MHOTOUYJICHOB HA MHOYKUTEIIH.

YpaBHeHust
Buinycknuk nayuumes:

e pelaTbh OCHOBHBIE BU/IBI PALIMOHAJIBHBIX YPABHEHUM C OJHOW ITEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHHM C IBYMs IEPEMEHHBIMY;

e TIIOHMMAaTh YPAaBHEHUE KAK BAXXKHEHIIYID MAaTEMAaTUYECKYK) MOJIENb IS
ONMMCAHUSI W W3YUYEHUS pa3HOOOpPA3HBIX pealbHBIX CHUTyalud, pemarh
TEKCTOBBIE 33/1a4y ANreOpanuecKuM METOIOM;

e IMPUMEHATH IpaduuecKre NPEACTaBICHUS JJIS UCCIIEOBAaHUS YPaBHEHMI,

WCCJIEIOBAHUS Y PEIICHUS CUCTEM YPAaBHEHUH C IByMsI IIEPEMECHHBIMH.
HepaBencTBa
Buinycknuk nayuumcs:

e TIOHUMATh U MPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C
OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YHCJIOBBIX HEPABEHCTB;

e pemaTh JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CUCTEMBI;
pelaTbKBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha Tpaduyeckue

IIPEICTABJICHHUS.
OcHoBHbIe OHATHUSA. UK c/I0BbIEe QYHKIIUN
Buinycknuk nayuumes:

e TIOHWMATh W UCIOJIB30BaTh ()YHKIIMOHAJIBHBIC MOHATHS U S3BIK (TCPMUHBI,
CUMBOJIMYECKUE 0003HAYECHU );

e cCTpoWTh TpaduKH DIEMEHTAPHBIX (YHKIIMI; MCCIeIoBaTh CBOWCTBA
YHUCJIOBBIX (PYHKITMH HA OCHOBE M3YUYEHUS MOBEJCHUS UX rpaduKoOB;

e TMOHUMMATh (YHKIHMIO KaK BaXHEHIIYI0 MAaTeMaTHYECKYH MOJENb st
OMMCAHMS TPOIECCOB U SBJICHUN OKPYXKAIOWIEro MHUpPa, TPUMEHSTh
(GyHKIMOHATBHBIA S3bIK JJI1 ONMMCAHUS W MCCIENOBAaHUSA 3aBHUCHUMOCTEU
MeXy (PU3NIECKUMU BETMYMHAMMU.

OnucarejIbHAA CTATUCTUKA
Buinycknux navuumes:

e HCIOJBH30BaTh MPOCTEUIINE CIOCOOBI MPEACTABICHUS M aHAIN3a
CTATUCTUYECKUX JAHHBIX.
Cuyuaiinbie coOObITHS U
BEPOSITHOCTH
BhInycKHUKHAY4YHTCH

e HaXOJUTHOTHOCHUTEIBHYIO YACTOTY U BEPOATHOCTH CITyYaiTHOTO COOBITHSI.
KomoOunaropuka

e BBIIyCKHUMKHAy4YUTCS pelaTh KOMOHMHATOpPHBIE
3a1a44 Ha HaXO0XJIEHUE  YHUCIa00BEKTOB MU
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KOMOMHAIUHA.

Harasanas reomerpus
Buinycxknux nayuumes.

pacno3HaBaTh Ha YEpTEkKaxX, PUCYHKAX, MOAEISIX U B OKPY>KAIOIIEM
MUpE IUIOCKUE UIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPHI;
pacno3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOIBHOTO MapajuieenuIe a,
paBUILHOM MPaMUIbl, HUIMHAPA U KOHYCA;

CTPOUTH Pa3BEPTKHU KyOa U MPSAMOYTOJIbHOIO NMapajlyiesICUuIeaa;
OTIPENETATH MO JUHEWHBIM pa3MepaM pa3BEPTKU (UTYPHI TUHEIHBIC
pa3Mepsl caMoii purypsl 1 Ha00OPOT;

BBIUUCIIATH 00bEM PSIMOYTOJILHOTO TapaslieeuIe 1a.
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I'eomeTpuyeckue purypbl
Buinycknuk nayyumes:

NOJIb30BATbCA  SI3BIKOM ~ T€OMETPUHM  JUIs  OMMCAaHUS  MPEIMETOB
OKPY>KaIOIIET0 MUPA ¥ UX B3AaUMHOTO PACIOJIOKECHHUS;

pacro3HaBaTh U M300pakaTh Ha YepTeKaX U PUCYHKAX T€OMETPHUYECKHUE
burypsl 1 X KOHQUTYPALIUH;

HAXOAWTh 3HAUCHUS AJIUH JIMHEHHBIX 3JIEMEHTOB (PUTYpP M UX OTHOIICHHUS,
rpanycHyro mepy yriioB ot 0° 1o 180°, mpumensisa onpeaenenus, CBOMCTBA
U TpPU3HAKK (QUTYp U HX JJIEMEHTOB, OTHOIIEHUS (GuUryp (paBEeHCTBO,
noobre, CAMMETPHUH, TIOBOPOT, TapaJlIeNIbHBIN MEPeHOC);

OTEpPUPOBATh C HAYAJIBHBIMHU TMOHSATHUSIMH TPUTOHOMETPUH U BBHITOIHSATH
3IIEMEHTapHbIE ONepaluy HaJ (PyHKIUSIMH YTJIOB;

pemaTh 3aJaud Ha J0Ka3aTejbCTBO, OMHUPasCh HAa HM3YYCHHBIE CBOWMCTBA
Guryp ¥ OTHOLIEHUN MEXIy HUMU U MPUMEHSS H3yUYEHHBIE METOJbI
JI0Ka3aTeNbCTB;

pelath HECJIOXHbIE 3aJadyd Ha IOCTPOEHHE, IPUMEHSS OCHOBHBIE
AJITCOPUTMBI TOCTPOCHUS C TOMOIIBIO [IUPKYJIS U TMHEHKY;

pemaTh mpocTeiire TUIaHNMEeTPHYECKUE 3a]]a4i B TIPOCTPAHCTBE.

I/I3MepeHue reOMETpUYICCKUX BECJINYUNH
Buinycknux nayuumcsi.

UCIIOJIb30BaTh CBOMCTBA HW3MEPEHMs JUIMH, TUIONIAJIEH W YIJIOB MpHU
pelIeHN 3a/lad Ha HAaXOXKJICHHE JUIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH,
JUTMHBI yTU OKPY>KHOCTH, TPAJyCHON MEpHI yIIia;

BEIYHCIIATH TIJIOMIA A TPEYTOJIBHUKOB, PSIMOYTOJIEHUKOB,
napajieIorpaMMOB, TpaIeluid, KpyroB U CEKTOPOB;

BBIYHCIIATH IJTUHY OKPY>KHOCTH, ITTUHY YT OKPY>KHOCTH;

BBIYHCIIATH IJTMHBI IMHEWHBIX 3JIEMEHTOB (DUTYpP W UX YTJIbI, HCTIOIB3YS
(bOPMYJIIBIIUTHHBI OKPYKHOCTH | JITTHHBI TyTH OKPY>KHOCTH, (POPMYITBI
rionaaeu guryp;
pemaTh 3aa9d Ha JI0Ka3aTeIbCTBO C UCIIOIL30BaHUEM (DOPMYJT TITUHBI
OKPYXKHOCTH HJJIMHBI IYTH OKPYXHOCTH, (DOpMYII TIomaaAeH Guryp;
peraTh IPaKTHICCKUE 3a/1a4H, CBI3aHHBIC C HAXOKICHUEM
T€OMETPUYECKUX BETUYHH (MCIIOJIB3Ys PU HEOOXOAMMOCTH CIIPAaBOYHUKHU
Y TEXHUYECKHUE CPEJICTBA).

Koopaunarsl
Buinycknux nayuumecs:

BBIYUCJIISITH JUIMHY OTPE3Ka M0 KOOPAUHATAM €r0 KOHIOB; BBIYHUCIISTh
KOOPAMHATHICEPEIUHBI OTPE3Ka;

MCIIOJIb30BaTh KOOPAMHATHBIN METO ISl U3YUYEHHS CBOMCTB MPSAMBIX U
OKPYKHOCTEM.

Conepxkanue Kypca

«IIpakTnKo-opueHTHPOBaHHbIE 3agaHum» OTpadoTka 3a1a4 Ne 1-5 KM OI'D.
Tabmuunoe u rpaduvecKkoe MpeacTaBlIeHNuEe JaHHBIX, MJIAH U CXeMa, U3BJICUCHHE
Hy)kHOU wuH(popmaruu. H3MeHuMBOCTH TIpHM U3MeEpeHUusx. Pemraromye mpaBuia.
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3aKOHOMEPHOCTH B WM3MCHUMBBIX BeIWYMHAX. BbluncieHus © Tpeodpa3zoBaHUE
BenuuH. MccnenqoBanue nmpoCcTenimx MaTeMaTUIeCKUX MOJICIIEH.

«Bbruuciienust u npeodopazoBanus». Otpadortka 3amay Ne 6 KUM OI'D.

Heiicmeus ¢ hamypanbHblMu YucIaMu

CrnoxxeHue W BBIYMTAHUE, KOMIIOHEHTHI CIOXEHHUS M BBIYUTAHUSA, CBA3b MEXKIY
HUMH, HAXOXJCHHWE CYMMBl M Pa3HOCTH, H3MEHEHHE CYMMBbI M pPa3HOCTH IIpH
M3MEHEHUU KOMITOHEHTOB CIIO’KEHUS u BBIYUTAHUS.
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YMHOXEHUE W JeJeHUE, KOMIOHEHThl YMHOXKEHHUS W JEJCHHS, CBS3b MEXKIY
HUMH, YMHOKEHUE U CJIOKEHUE B CTOJIOMK, JICJIEHUE YrOJKOM, ITPOBEpKa pe3yJibTara ¢
MOMOIIBIO PUKHUIKU U OOPATHOTO JIEUCTBHUS.

Yucnoswie gviparxcenus

YucnoBoe BBIPAKEHHUE U €T0 3HAYCHUE, MOPSATO0K BHIMOTHEHUS ICUCTBUM.

Jlpoou. Qoviknosennwvle Opoou

Hons, yacTtb, ApoOHOE YyuCio, Apodb. J[poOHOE YHCIIO KaK pe3ynbTar AEJICHHUS.
[IpaBuibHbIE U HETIPaBUIIbHBIE IPOOH, cMelIaHHast IpoOh (CMEIIaHHOE YHCIIO).

3anuch HATYpPaJIBHOTO 4YHCIAa B BHIAE JApoOM C 3aJaHHBIM 3HaAMEHATEJEeM,
npeoOpa3oBaHUe CMENIAaHHOM ApOoOHU B HEMPAaBUIIBLHYIO IPOOb M HA00OPOT.

[IpuBenenue apodeit k odiemMy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CnoxxeHre M BBIYUTAHUE OOBIKHOBEHHBIX JpoOei. YMHOXKEHUE U JIelieHue
0OBIKHOBEHHBIX IPOOCH.

Apudmernueckue TeUCTBUS CO CMEIIaHHBIMU

Tpo0siMu. ApudmMeTudecKue AeCTBUS C

JTpOOHBIMH YHCIIAMH.

Crnocobvl payuonanuzayuy 8bIYUCIeHUU U UX NPUMEHEHUE NPU 8bINOTHEHUU OetiCMEU.

Hecamuunvle opoou

[IpeoOpa3oBaHure JECATHYHBIX JpoOeil B  OObIKHOBEHHBIE. (CpaBHEHHE
NecATUYHBIX JpoOei. CloKeHHWE W BBIUUTAHUE JECATHUYHBIX apoOei. OKpyriieHHe
JNECATUYHBIX JIpo0ei. YMHOKEHUE U JIEJICHUE JCCATUYHBIX ApoOei. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobell 68 decsimuuHvle 0poou. Koneunvle u beckoneunvle decsimuynvle
opoou.

Yucna. Pauyuonanvuvie uucna

MHOX€eCTBO pallMOHAIbHBIX uKcesn. CpaBHEHUE PallMOHAIBHBIX YKCell. JlefcTBUS
C pauMOHAIBHBIMM 4YHUCHaMU. [Ipedcmaénenue payuoHANbHO20 YUCAA OeCAMUYHOU

0poobIo.
/Ipoono-payuonanvnie eviparxcenus

[IpeoOpa3oBanne APOOHO-IMHEHMHBIX BBIPAXKEHUM: CJIOKEHHE, YMHOXKEHHE,
nenenue. Areeopauveckas opoow. Coxpawenue anreeopauveckux opooeii. Ilpusedenue
aneebopauyeckux opooei Kk obwemy 3uamenamento. Jlelicmeus ¢ ancebpaudeckumu
OpoosiMuU. ClloJICeHUe, BbIUUMAHLe, YMHOJCEeHUe, OelleHue, 8036e0eHUe 8 CIENeHb.

«JlelicTBUTEIBLHBIE YHCAa». OTpadoTka 3a1a4y Ne 7/ KIIM OI'D.
Payuonanvuvie yucna
N3o0pakeHne unces Ha YUCIOBOM (KOOpJAWHATHOW) mpsamoil. CpaBHEHUE YuCE.
Moayne uucna, IreoMETpUYECcKass HHTEpOpeTanus MonayJig uucia. J[leicrsus c¢
MOJIOKUTEIIbHBIMU M OTPUIIATEIIbHBIMU YMCIaMU. MHOKECTBO IEJIbIX YHCEIL.
Koopounama mouxu
OCHOBHBIE TIOHATHS, KOOPOUHAMMHBIN VY, PACCMOSHUE MedHcOy  MOUKAMU.
Koopounamwi
MOYK
u. Hppayuonanvusvie uucna
[TonsaTHe nppaloHaIbHOTO YKcia. Pacro3HaBanre HppaliOHaIbHBIX YHCEL.
MHnoowcecmso delicmeumenbHbiX Yucei.
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«IIpeoOpa3oBanne ajnredopanyeckux Boipaxkenuii». Otpadotka 3amay Ne § KM OI'D

Hppayuonanvuoie uucna

[ToHaTHE HWppalMOHAIIBHOTO 4YHCa. Pacro3HaBaHWe HpPpalMOHAIBHBIX YHCE].
[Ipumepsl gokazatensCTB B anredpe. /leiicmeus ¢ uppayuoHAnbHbIMU YUCTAMU.
VMHOJMCEHUe, OeleHue, 8036e0eHUe 8 CENeHtb.

Mnooicecmeo oeticmeumenbHbixX HuCell.

«YpaBHeHus1 H HepaBeHcTBa». OTpaboTtka 3amay Ne 9 KM OI'D.
Pagencmea
YucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IepeMEHHOM.
Ypasnenusn
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[lonsiTue ypaBHEHUsST W KOPHS ypaBHeHMs. [Ipedcmaénenue o0 pasHOCUTIbLHOCHU

VpasHeHUU.
Obnacms onpedenenust ypasrneHus (001acmes 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypasnenue u e2o KOpHu

Pemienne JnHMHEWHBIX ypaBHEHUU. Jlumneumnoe ypasuenue ¢ napamempom.
Konuuecmeo «opneu auneunoco ypasnenus. Pewenue auneunvlx ypasuenuu ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopru

KBanpaTtueie ypaBHeHusi. HemonHble KBajgpaTHblE ypaBHEHUS. J[UCKpUMUHAHT
KBaJpaTHOro ypaBHeHUs1. PopmyJia KOpHEW KBAJpaTHOrO ypaBHeHUs. Teopema Buema.
Teopema, obpamuas meopeme Buema. PellleHue KBaJpaTHBIX YpaBHCHUM:
UCIOJIb30BaHUE (DOPMYIIBI JUIsl HAXOXKICHUS KOpHEU, epaghuueckuil memoo peuieHus,
pasnodicenue Ha MHOMCUmMenu, noobop KopHel ¢ UCNOIb308aHuem meopemvl Buema.
Konuuecmeso xopHeii kéadpamHno2o ypagrneHus 6 3a8UCUMOCHIU OM €20 OUCKDUMUHAHMA.
bukeaopamnvie ypasnenusn. Ypaenenus, ceooumvle K JIUHEUHbLIM U KBAOPAMHBIM.
Ksaopammnule ypasnenus ¢ napamempom.

/Ipoono-payuonanvuvie ypasnenus

Pemiennie mnpocTedux ApoOHO-IMHEWHBIX ypaBHEHUU. Peuwenue OpobHO-
DPAYUOHATILHBIX YPAGHEHULL.

Memoowl pewienus ypagHenuii: Memoobl pasHOCUNTbHBIX NPeoOPA308aHUL, MeMOO
3amMeHbl nepemeHHol, epaguueckuti memoo. Hcnoav3oeanue ceolicme (hyHKyui npu

peuileHuy ypasHeHuu. /& xE {ExE  gExE

lIpocmeriwiue uppayuonanvrsle ypagHeHus 6uoa a, O

n
Vpasuenus euoa X 1 a .Ypasnenus 6 yenvix
Yucnax.

«BepositHocTh coObITHIN OTpaboTka 3amau Ne 10
KM OI'D.

Cnyuaiinvie coovimus

CrnydaiiHble ONBITHl (SKCHEPUMEHTBI), AJIEMEHTapHbIE CIy4yailHble COOBITUSA
(ucxomsl). BepostHOCTH 3iemeHTapHbIX  cOObITUH. CoOOBITUS B CIIyyalHBIX
AKCIIEPUMEHTAaX W OJaronpusTCTBYIOLIME BJIEMEHTapHble coObITHS. BeposTHOCTH
CIIy4alHbIX COOBITUH. ONBITBI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Krnaccuueckre BepOsITHOCTHBIE OMBITHI CHCIIOIb30BaHUEM MOHET, KyOHKOB.

«@ynkuuu u rpapuxm». Otpadorka 3aga4 Ne 11 KUM OI'D.

Dynukyuu

IHonamue gpynkyuu

JlekapToBbl KOOpPAMHATHI HA TIIOCKOCTH. DOpMHpOBAaHUE MPEICTABICHUA O
METANpeMETHOM  TOHITHH  «KOOpAWHATHD. CmocoObl  3agaHus  (PYHKIIHIA:
aHaMUTHYeCKui, rpadudeckuii, Tadnuunbid. ['paduk dynkmuu. [Ipumepsr dyHKIMIA,
MOJIy9aeMBbIX B MPOIECCE UCCIIENOBAHUS PA3TUYHBIX PEabHBIX MPOIECCOB M PEIICHUS
3amadu. 3HadyeHne GyHKIUM B Todke. CBoiicTBa (yHKIMI: 00JIacTh OMpeseeHus,
MHOECTBO 3HAYCHUH, HYJIH, MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

'iel’}’lHOCl’}’lb/He'lel’l’lHOcmb, IMPOMCIKYTKH BO3pPACTaHUA U y6BIBaHI/I$I, HauoOoJbIIee U
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HavMeHbIIlee 3HaueHus. MccnenoBanue GyHKITUU IO €€ TpaduKy.
Juneiinas gynkyusn

CpoiictBa U rpaduk JIWHEHHOW QYHKIMH. YTIOBOM KOIPPHUIMEHT MPSMOIL.
Pacronoxxenue rpaduka JIuHEHHOM QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodpdunmenTa u cBoOOMHOTO wWieHa. Haxoowcoenue rodphduyuenmos nuHeUHOU
@YHKYuU no 3a0aHHLIM YCIO0BUAM: NPOXOJNHCOEHUe NPSAMOU uepe3 06e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXOJHCOEHUe NPAMOU yepe3 OaHHYI0 MOYKY U
napannienvHol OaHHOU NPIMOUL.

Keaopamuunasa ¢pynxkyusn

CpoiicTBa u rpaduk kBaapatudHou GhyHKImH (mapadona). [locmpoenue epaguxa
K68AOpamu4Hol QyHKyuy no mouxkam

Oopamnas nponopyuoOHaAILHOCHb

k
CaoiicTBa PyHKIIUU l}%_’ﬂ = . T'unepboa.

«ITocsenoBareabHOCTH U Mporpeccun» OtpadoTka 3aaay Ne 12 KM OI'D. (1 yac).

[Tnomaau. ®opmMyibl IIOMAAN TPEYTOIBHUKA, TAPAIIEIOrPaMMa M €ro YaCTHBIX BHJIOB, Tpanenuu, Gpopmyia
I'epona, hopmya riomaay BEITyKIOTO YeThIPEeXyTrojlbHIKA, (POPMYJIbl ATHHBI OKPY>KHOCTHU U IUIOINAAN Kpyra
«M3mepenns u BeruucaeHus». Otpadotka 3anau Ne 19 KM OI'D.

H3mepenun u eviuucnenus

[Tnomaau. ®opmyJsl IUIONMAAN TPEYTOIbHUKA, TapaIeIorpaMMa 1 €ro YaCTHBIX BHJIOB, Tpanenuu, Gpopmyia
IUIOIAAM BBIITYKJIOTO YEThIPEXYToJbHHUKA, (POPMYIIbI JUIMHBI OKPY>KHOCTH U IUTolaau Kpyra. [lnomans
MPaBUIBHOTO MHOTOYTOJIbHHKA.

Teopema [Iudaropa. Tpuronomerpudeckre COOTHOIIECHHS B IPSIMOYTOJILHOM TpeyrojbHUKe. TpUronomerpudeckue
(GyHKIUH yTIIa.

«Teoperuueckue acnekTol». OTpadotka 3amaad Ne 20 KM OI'D.

TeopeTuueckue acreKThl, TEOPEMBI, aKCHOMBI, OTIpeIesIeHUs, (POPMYJIbI, IEMMBI.
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Ilocnedoeamenvnocmu u npozpeccuu

Uucnosas mocienoBaTeNbHOCTh. [IpyUMepbl UYKCIOBBIX MOCIEA0BATEILHOCTEH.
beckoHeunble mociieoBaTENbHOCTU. ApudMeTHuecKkas Nporpeccuss U €€ CBOMCTBA.
['eomerpuueckas mnporpeccusi. @opmyna odowe2o uneHa u cymmvl N Nepevlx UlNeHO8
apugpmemuueckoil u 2eomMempuyeckol npocpeccutl

«YucaoBbie 1 OyKBeHHbIE BbIpa:xkeHus». OtpadoTtka 3a1a4 Ne 13 KM OI'D.

Yucnoevie u OykeenHble GbIPAICEHUSA

BelpaxxeHne ¢ nepeMeHHOW. 3HaueHue BblpaxkeHus. [loacTaHOBKa BbIpaKEHUMN
BMECTOTIEPEMEHHBIX.

Ilenvie evipasicenusn

CreneHp C HaTypaJpHBIM IOKa3aTeaeM U ee cBoicTBa. IIpeoOpa3oBanus
BBIPAKECHUM, COAECPKAIIMX CTEIIEHN C HATypaJIbHbIM II0KA3aTEIEM.

OpHousieH, MHOTouJIeH. JleficTBUs C OIHOUJIEHAMH U MHOTOWIEHAaMU (CJIOXKEHHE,
BbIUMTaHUE, YMHOXKEHUE). DOPMYJIbl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJpaToB,
KBaJpaT CyMMBbI M DPa3HOCTH. Pa3iokeHne MHOTOWIEHAa Ha MHOXXUTENIN: BBIHECEHHE
OOLIero MHOMKUTENS 32 CKOOKH, TPYNIHPOBKA, IPUMEHEHUE (POPMYJ COKpPALEHHOTO
yMHOXeHHs. KBagpaTHbId TpeXuieH, pa3joKeHHE KBAApPAaTHOIO TpeXuwieHa Ha
MHOKHUTEIIH.

«IIpakTnueckue pacuersl o popmyaam» Otpadotka 3amay Ne 14 KIIM OI'D

BeIpaxkeHne ¢ nepemMeHHOM. 3HaYeHne BeIpakeHus. [loacTaHoBKa BbIpaKEeHUN
BMECTOIIEPEMEHHBIX.

Ilenvie evipasricenusn

CremneHb ¢ HaTypaJIbHBIM TOKa3aTeseM U ee cBoicTBa. [IpeodpazoBanus
BBIPAKEHUI, COIEPKAIMX CTEIEHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnanoujieH, MHOTOYJIeH. JIeMCTBUS ¢ OJJHOYWICHAMH U MHOTOYJICHAMM
(croxeHue, BBIMUTAHUE, YMHOXKEHHE). DOPMYIIbl COKPAILIEHHOTO YMHOXKEHHUSI.

«Cucremsbl HepaBeHcTB». OTpaboTka 3ama4d Ne 15 KM OI'3.

Cucmemuvt Hepasencme

CucteMbl HEpPaBEHCTB C OJHOW MEpEeMEHHOH. PellleHHe CHUCTEM HEpPaBEHCTB C
OJIHOM TEpPEMEHHOMW: IJIMHEUHBIX, KeadpamHbulx. W300paxeHue pEHIeHUs CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM. 3alIUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

«I'eomerpuyeckne purypsol. Yriab». Otpadbotka 3agad Ne 16 KUM OI'D.
Benuuunn
Bemnunna yrna. ['pagycnas mepa yria.
Tpeyzononux
CpoiicTBa paBHOOEAPEHHOTO TPEYrojibHUKA. BHEIIHUI yTros TpeyrojibHuKa.
CymMmma yrioBTpeyrojabHUKa

«I'eomerpuyeckne purypsol. Jannbny. Otpadotka 3amay Ne 17 KM OI'D

Duzypol ¢ cecomempuu U 6 OKPYHCArOuiem mupe

['eomerpuyeckas ¢urypa. BHyTpeHHss1, BHEIIHAS 00JacTH (UTYpHI, TPaHUIIA.
Jlunun u oOjacTu Ha IJIOCKOCTU. Bpimykias u HeBbimykias Qurypsl. Ilmockas u
Heriockass Qurypel. Ilonstue Benmuuuubl. J[nuna. W3mepenue nnuHbl. EnuHUIb

18



WU3MEPEHNS ITTMHBI
Beinenenne cBOMCTB 00beKTOB. POPMUPOBAHUE MPEACTABICHU O METAPEIMETHOM
ITOHSATHH

«purypa». Touka, OTpe30K, MpsAMas, JydY, JOMaHas, IIOCKOCTb, Yroj, OHMcCCeKTpHuca

yTJla ¥ €€ CBOMCTBA, BUBI YIJIOB, MHOTOYTOJIbHUKHU, OKPYKHOCTb U KPYT.

OceBass cummerpust  reomerpuueckux  ¢uryp. LleHTpanbHas  cuMMeTpus
re€OMETPUYECKUX

dburyp.

«Ilnomaas MHOTOYroJLHUKA». OTpadoTka 3a1ay Ne 18 KM OI'D
H3zmepenusn u evluucienus

19



[Tnomaau. @opMyIibl MJIOIMIAIM TPEYTOIbHUKA, MapajielorpaMMa U €ro YaCTHBIX
BUJOB,  Tpameuuu, ¢opmyna I'epona, ¢Qopmyna  1IoOmWEAAM  BBIIYKIOTO
YEeTHIPEXYTOJIbHUKA, POPMYJIbI JJIMHBI OKPY>KHOCTH U IUIOIIAIU KpyTa

«W3mepenns u Bbrunciaenus». Otpadotka 3amay Ne 19 KM OI'D.
H3zmepenun u evluucnenusn
[Tnomanu. @opMyibl MIOIMIATN TPEYTONIbHNKA, MapalsieIorpaMMa U €ro YaCTHBIX
BHUJIOB, Tpamernuu, (opMmyia IUIOMATd BBITYKIOTO YETHIPEXYTroJbHUKA, (HOPMYIIBI
JUTHHBI OKPY>KHOCTH | TUTOIIaau kpyra. [lmomans npaBUiikHOrO MHOTOYTOIHHUKA.
Teopema Iludaropa. TpuroHomeTpudecKkre COOTHOMIEHUS B MPSIMOYTOJLHOM
TPEYTOJIbHHKE.
Tpuronomerpuyeckue GyHKIIMH yTIiia.

«Teopernueckue acnektb». OTpadotka 3agau Ne 20 KM OI'D.
TeopeTnueckne acmekThl, TEOPEMbl, AKCHOMBI, OMpEICNIeHUs, (HOPMybl, JTEMMBI.
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KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAHHUEC

9 A kanacc Xataamaxxusaa Ennzasera Bapranosna

Ne Tema 3ansaTHA Koa- [ara WNHuTtepuer

1/ (Ne 3ananust B KUM) BO MIPOBEJICHUS | PECYPCHI

i} JacoB

1 Berunciaesusa u 1 4.09 http//matthOru/O
npeoOpa3oBanus (6 genew/
3aganue KMM)

2 Berunciaesusa u 1 11.09 httDS//WWthme4
npeobpazoBanus (6 math.ru/oge
3aganue KMM)

3 JleliCTBUTEIIbHBIE 1 18.09
gucina (7)

4 JleficTBUTENbHBIC 1 25.09 http://math100.ru/o
yrcna (7) genew/

S I[IpeobpaszoBanus 1 2.10
anreOpanyecKux
BbIpakeHHit (8)

6 [TpeobpaszoBanus 1 9.10 https://www.time4
anreOpanvecKux math.ru/oge
BeIpaKeHHI (8)

7 YpaBHeHHUs 1 1 16.10

HepaBeHcTBa (9)
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http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://www.time4math.ru/oge

YpaBHeHUs u
HepaBeHcTBa (9)

23.10

http://math100.ru/o

genew/
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http://math100.ru/ogenew/
http://math100.ru/ogenew/

Oynkunu U rpadpuku
(11)

6.11

10

OyHKIMH U Tpapuku
(11)

13.11

11

YHucnosele u
OyKBEHHBIC
BeIpakeHus (13)

20.11

http://math100.ru/og

enew/

12

YHucnoselie u
OYKBEHHBIC
BbIpakeHus (13)

27.11

13

[IpakTueckue
pacyeTsl 1o
dopmymnam (14)

4.12

https://www.time4m

ath.ru/oge

14

[IpakTnueckue
pacyeTsl 1o
dopmymnam (14)

11.12

http://math100.ru/og

enew/

15

[IpakTuko-
OpUEHTHUPOBAHHBIE
3aganus (1-5)

18.12

fipi.ru

16

IIpakTuxo-
OpUEHTHUPOBAHHBIE
3ananus (1-5)

25.12

fipi.ru

17

I'eomeTpuueckue
¢urypsl. Yrisl (16)

15.01

https://www.time4m

ath.ru/oge
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http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://www.time4math.ru/oge

18 | 'ecomerpuueckue 22.01 fipi.ru
¢urypsr. Vsl (16)

19 | 'ecomeTpuueckue 29.01 http://math100.ru/og
¢urypsr. Tuust (17) enew/

20 | 'eomeTpuueckme 5.02 fipi.ru
¢durypsr. Jnunsr (17)

21 | Inomans 12.02 https://www.time4m
MHOTroyroJjibHuka (18) ath.ru/oge

22 | TInowmans 19.02 fipi.ru
MHOTOyroJjbHuKa (18)

23 | Usmepenus u 26.02 fipi.ru
BerunciieHus (19)

24 5.03 https://www.time4m

N3mepenus u
BerancicHus (19)

ath.ru/oge
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https://www.time4math.ru/oge

25 | Teopernyeckne 12.03 http://math100.ru/o
acriektsl (20) genew/
26 TeopeTqucm/Ie 19.03 flplru
acriektsl (20)
27 | CuctemMbl HEPABEHCTB 2.04 fipi.ru
(15)
28 ?I/I(;TGMLI HEPaBEHCTB 9.04 fipi.ru
15
29 | BeposTHOCTH 16.04
coosrTHii (10)
30 BeposTHocTh 23.04 fipi.ru
coowbiTHii (10)
31 [TocnemoBarenpHOCTUHA 30.04 https://www.time4
nporpeccuu (12) math.ru/oge
32 | IocnenoBaTeabHOCTHH 7.05 fipi.ru
nporpeccuu (12)
33 | Pabora c KUM 14.05 fipi.ru
(uactp 1)
34 | Pabora ¢ KUM 21.05 fipi.ru
(uactnp 1)
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KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAHHUEC

9 b kinacc AiiaunoBa Ejsiena I'eoprueBna

Ne Tema 3ansaTHA Koa- [ara WNHuTtepuer

1/ (Ne 3amanus B KIIM) BO MIPOBEJICHUS | PECYPCHI

I JacoB

1 Berunciaesusa u 1 6.09 http//matthOru/O
npeoOpa3oBanus (6 genew/
3aganue KMM)

2 Berunciaesusa u 1 13.09 httDS//WWthme4
npeobpazoBanus (6 math.ru/oge
3aganue KMM)

3 JleliCTBUTEIIbHBIE 1 20.09
gucina (7)

4 JleficTBUTENbHBIC 1 27.09 http://math100.ru/o
yrcna (7) genew/

S I[IpeobpaszoBanus 1 4.10
anreOpanyecKux
BbIpakeHHit (8)

6 [TpeobpaszoBanus 1 11.10 https://www.time4
anreOpanvecKux math.ru/oge
BeIpaKeHHI (8)

7 1 18.10

YpaBHeHus U
HepaBeHcTBa (9)
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YpaBHeHUs u
HepaBeHcTBa (9)

25.10

http://math100.ru/o

genew/
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http://math100.ru/ogenew/
http://math100.ru/ogenew/

Oynkunu U rpadpuku
(11)

8.11

10

OyHKIMH U Tpapuku
(11)

15.11

11

YHucnosele u
OyKBEHHBIC
BeIpakeHus (13)

22.11

http://math100.ru/og

enew/

12

YHucnoselie u
OYKBEHHBIC
BbIpakeHus (13)

29.11

13

[IpakTueckue
pacyeTsl 1o
dopmymnam (14)

6.12

https://www.time4m

ath.ru/oge

14

[IpakTnueckue
pacyeTsl 1o
dopmymnam (14)

13.12

http://math100.ru/og

enew/

15

[IpakTuko-
OpUEHTHUPOBAHHBIE
3aganus (1-5)

20.12

fipi.ru

16

IIpakTuxo-
OpUEHTHUPOBAHHBIE
3ananus (1-5)

27.12

fipi.ru

17

I'eomeTpuueckue
¢urypsl. Yrisl (16)

10.01

https://www.time4m

ath.ru/oge
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https://www.time4math.ru/oge
https://www.time4math.ru/oge

18 | 'ecomerpuueckue 17.01 fipi.ru
¢urypsr. Vsl (16)

19 | 'ecomeTpuueckue 24.01 http://math100.ru/og
¢urypsr. Tuust (17) enew/

20 | 'eomeTpuueckme 31.01 fipi.ru
¢durypsr. Jnunsr (17)

21 | Inomans 7.02 https://www.time4m
MHOTroyroJjibHuka (18) ath.ru/oge

22 | TInowmans 14.02 fipi.ru
MHOTOyroJjbHuKa (18)

23 HBMepCHI/IH u 21.02 flplru
BerunciieHus (19)

24 28.02 https://www.time4m

N3mepenus u
BerancicHus (19)

ath.ru/oge
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25 | Teoperuueckue 7.03 http://math100.ru/o
acriektsl (20) genew/
26 | Teopetuyeckue 14.03 fipi.ru
acriektsl (20)
27 ?I/I(;TGMLI HEPaBEHCTB 21.03 fipi.ru
15
28 ?I/I()JTGMBI HEPaBEHCTB 4.04 fipi.ru
15
29 | BeposTHOCTD 11.04
coowbiTHii (10)
30 BepostHOCTB 18.04 fipi.ru
coowrTHii (10)
31 | [MociemoBaTenbHOCTHH 25.04 https://www.time4
nporpeccu (12) math.ru/oge
32 | IlocienoBaTebHOCTHH 16.05 fipi.ru
nporpeccun (12)
33 | Pabora c KUM 23.05 fipi.ru
(uactp 1)
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KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAHHUEC

9 B kaacc 3anyukas Ceersiana BuktopoBHa

Ne Tema 3ansaTHA Koa- [ara WNHuTtepHer

1/ (Ne 3amanus B KIIM) BO MIPOBEJICHUS | PECYPCHI

I JacoB

1 Berunciaesusa u 1 6.09 http//matthOru/O
npeoOpa3oBanus (6 genew/
3aganue KMM)

2 Berunciaesusa u 1 13.09 httDS//WWthme4
npeobpazoBanus (6 math.ru/oge
3aganue KMM)

3 JleliCTBUTEIIbHBIE 1 20.09
gucna (7)

4 JleficTBUTENbHBIC 1 27.09 http://math100.ru/o
yrcna (7) genew/

S [IpeobpaszoBanus 1 4.10
anreOpanyecKux
BbIpakeHHit (8)

6 [Tpeobpa3zoBanus 1 11.10 https://www.time4
anreOpanvecKux math.ru/oge
BeIpaKeHHI (8)

7 1 18.10

YpaBHeHUs U
HepaBeHcTBa (9)
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YpaBHeHUs u
HepaBeHcTBa (9)

25.10

http://math100.ru/o

genew/
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Oynkunu U rpadpuku
(11)

8.11

10

OyHKIMH U Tpapuku
(11)

15.11

11

YHucnosele u
OyKBEHHBIC
BeIpakeHus (13)

22.11

http://math100.ru/og

enew/

12

YHucnoselie u
OYKBEHHBIC
BbIpakeHus (13)

29.11

13

[IpakTueckue
pacyeTsl 1o
dopmymnam (14)

6.12

https://www.time4m

ath.ru/oge

14

[IpakTnueckue
pacyeTsl 1o
dopmymnam (14)

13.12

http://math100.ru/og

enew/

15

[IpakTuko-
OpUEHTHUPOBAHHBIE
3aganus (1-5)

20.12

fipi.ru

16

IIpakTuxo-
OpUEHTHUPOBAHHBIE
3ananus (1-5)

27.12

fipi.ru

17

I'eomeTpuueckue
¢urypsl. Yrisl (16)

10.01

https://www.time4m

ath.ru/oge
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18 | 'ecomerpuueckue 17.01 fipi.ru
¢urypsr. Vsl (16)

19 | 'ecomeTpuueckue 24.01 http://math100.ru/og
¢urypsr. Tuust (17) enew/

20 | 'eomeTpuueckme 31.01 fipi.ru
¢durypsr. Jnunsr (17)

21 | Inomans 7.02 https://www.time4m
MHOTroyroJjibHuka (18) ath.ru/oge

22 | TInowmans 14.02 fipi.ru
MHOTOyroJjbHuKa (18)

23 HBMepCHI/IH u 21.02 flplru
BerunciieHus (19)

24 28.02 https://www.time4m

N3mepenus u
BerancicHus (19)

ath.ru/oge
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25 Teopetuueckue 1 7.03 http://math100.ru/o
acriektsl (20) genew/
26 | Teopetuyeckue 1 14.03 fipi.ru
acriektsl (20)
27 ?I/I(;TGMLI HEPaBEHCTB 1 21.03 fipi.ru
15
28 ?I/I()JTGMBI HEPaBEHCTB 1 4.04 fipi.ru
15
29 | BeposTHOCTB 1 11.04
coowbiTHii (10)
30 BepositTHOCTB 1 18.04 fipi.ru
coowrTHii (10)
31 IlocnenoBaTeIbHOCTUH 1 25.04 httDS//WWthme4
nporpeccu (12) math.ru/oge
32 | IlocienoBaTebHOCTHH 1 16.05 fipi.ru
nporpeccun (12)
33 | Pabora c KUM 1 23.05 fipi.ru
(uactp 1)
Pecypcnl
Jlurep

- Kauarun B.B., Kauaruna M.H. Marematrnueckue TpeHUPOBOYHEBIE 3a1aHus. M.
Ockmo, 2019
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