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IMosicuuTeIBLHAS 3aIMCKA

HopmaTuBHO-ipaBoOBbIE JOKYMEHTbI

PaGouas ImporpamMma CoCTtaBjI€Ha Ha OCHOBE CIICAYIOIIHWX HOPMATHBHBIX JOKYMCHTOB!:

@enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 ob6pazoBanun B Poccuiickoit
denepanuny;

npukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkuenuu llopsiaka
OpraHu3allii W  OCYIIECTBICHHS 00pa3oBaTENbHON  JEATETBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBareibHbIM  MporpaMmMaM  — O00pa3oBaTelIbHBIM MpPOrpaMMaM  HadajJbHOTO
00111€r0, OCHOBHOTO OOIIIET0 U CPEIHEro 001ero o0pa3oBaHus»;

npukaza Munnpocsemenus Poccun ot 16.11.2022 Ne 993 «O06 yTBepxkaeHUN (eaepaabHOi
00pa3zoBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00111eT0 00pazoBanus» (nanee — OIT OO0);
npukaza Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O0 yTBepxaeHUH (enepalbHOTo
roCy/1apCTBEHHOI'0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO 00111ero oOpa3zoBaHus» (nanee —
®I'OC OOO TpeTsero NoKOJICHHs);

CaHUTapHO-3MIUJIEMUOJIOTUYECKUE TpeOOBaHMSI K YCIOBUSIM M OpraHu3aluu OOy4YeHHs B
00111e00pa30BaTENLHBIX YUPEKACHUSAX, YTBEPKICHHBIX
MIOCTAaHOBJIEHUEM | TaBHOT'O TOCYAapCTBEHHOIO CAHUTAPHOTO

Bpaua Poccuiickoit ®deneparuu ot ot 28 ceHtsiops 2020 r. Ne 28

(manee — CanlluH 2.4.3648-20);

Kanenmapusriii yaeonsiii rpadpuk YOV «lllkona «Taypac» Ha 2023-2024 y4eOHBIH o1

OOIT YOV «lllkona «Taypacy;

VYuebnsiii mnan YOV «llkona «Taypac» Ha 2023-2024 yueOHblii rog;

VYcraBa HOY «llIkona «Taypacy;

[Tonoxenus o pa3paboTKe U YTBEP)KICHUU PabOUYMX MpPOTrpaMM yueOHBIX HMPEIMETOB, KYpCOB
YOV «lllkoma «Taypacy;

[Tonoxenus o popmax, NEPUOTUYHOCTH, MOPAJKE TEKYIIErOo KOHTPOJI YCIIEBAEMOCTH U
IPOMEXYTOUHOM aTTecTanuu oOyyaromuxcs B YOV «llkona «Taypacy.

Heasn kypca:

CUCTeMaTH3alus 3HAHUN U CHOCOOOB JEATENBHOCTH YyYallluXCs MO MaTeMaTUKe 3a KypC OCHOBHOM
IIKOJIbI, MOJArOTOBKa oOywarommxcs 9 kiacca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe.

3apaum kypca:

e 3akpenuTb OCHOBHBIE TEOPETUYECKUE TIOHATUS M ONPEIENIEHUS II0 OCHOBHBIM
M3Yy4aeMbIM pa3jiesiaM;

e OrtpaboTtaTh OCHOBHBIE THUNBI 3a7au u3ydaemblx TunoB KM OI'D «Anrebpa» u
«['eoMeTpus» U UX AITOPUTM PELICHHUS;

e dopmupoBath y 00y4aroIIMXCsl LIEIOCTHOTO MPEJICTaBICHUS O T€ME, €€ 3HAueHUs B
pazziene MaTeMaTUKH, MEXIPEAMETHBIE CBSI3U C APYTUMHU TEMaMu;

e CnocoOcTBOBaTh MHTEIIEKTYaTbHOMY Pa3BUTHIO ydyalluxcs, (pOpMHUPOBaHUIO KayeCcTB
MBILUIEHHSI, XapaKTEepPHBIX [UIsI MaTeMaTH4YeCKOM JeATEeIbHOCTH M HEO0OXOIMMBIX
YUEHUKY aJist yernenrHou caaun OI'D, s o01eit connanbHONH OpUEHTAIINH;

e AKIEHTHpPOBaTh BHHUMaHHE Y4YalUXCS Ha eAUHBIX TpeOOBaHHUSIX K MpaBUIaM
o(opMIICHHS Pa3IMYHBIX BUOB 3a/IaHUM, BKIIOYAEMBIX B MUTOTOBYIO QTTECTAIlMIO 3a
KYpPC OCHOBHOW HIKOJIBI.

e (CmocoOCTBOBaTh CO3/JAHHUIO YCIOBHUH OCMBICICHHOCTH YYCHHS, BKJIIOUEHUS B HETO
oOydaromierocss Ha YypOBHE HE TOJIBKO HHTEJUICKTYAIbHONH, HO JHYHOCTHOH U
COLIMAJILHOWM aKTUBHOCTH C IPUMEHEHUEM TeX WJIM MHBIX METOJ0B 00YUYEHHUS.



IIporpamma kypca «lloaroroBka k OI'D mo MaremaTuke» NpeaHa3HAYEHA ISl MOBBILLICHUS
3¢ HEKTUBHOCTH MOATOTOBKM o0ydaromuxcsa 9 kiacca K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKEe 3a KypC OCHOBHOHM IIKOJBI U TpeAycMaTpUBaeT HX MOJrOTOBKY K JallbHEHIIeMY
Oo0y4eHHIO B CpeIHEW IIKOJIe»; HANpaBiICH Ha BOCIOJHEHHUE HEAOCTAIONIIUX 3HaHUM, OTPabOTKy
MPUEMOB pEIICHUs 3a/laHuil Pa3IMYHBIX THUIOB U YpPOBHEH CIIOKHOCTU BHE 3aBHCHUMOCTH OT
(bopMyYIHPOBKH, a TaKXKe OTPaOOTKY TUIOBBIX 3a1anuii OI'D mo MaTemMaTHKe Ha TECTOBOM MaTepHase;
MO3BOJIUT CHCTEMAaTU3UPOBATh M YIIIYOMTh 3HAHUSA Y4YallUXCsl MO PA3IMYHBIM paszzesiaM Kypca
MaTeMaTHUKH OCHOBHOW mIKONbI (apudmernke, anredpe, CTATHCTUKE, TEOPHUHM BEPOATHOCTEH U
T€OMETPHH).

[Iporpamma kypca coctaBieHa Ha oOcHOBe OO0s3aTeNbHOTO MHUHUMYyMa COJCpPKaAHUS
o0pa3oBaTeNbHBIX MPOrpaMM [0 MaTeMaTHKe W TPeOOBaHUN K YPOBHIO MOJTOTOBKU BBIITYCKHHUKOB
OCHOBHOM 1IKouibl, ¢ yuetoM Crnenudukanun KM st nposeaenus OI'D no maTeMaTHKe U
Komudukaropa mnposepseMbix TpeboBanuii k pesynbratam ocBoeHuss OOIl OOO u snemMeHTOB
conepxanus st nmposenaenus OI'D nmo matematuke, noaroroBiaeHHbIXx OUITH.

B cootBercTBum ¢ yueObHbM mnanomM YOV «Taypac» Ha 2023-2024 yuyeOHbIH ro/1 HAa U3yUEeHUE
Kypca oTBe/ieHO 34 vaca 13 yacTH yuyeOHOro rmaHa (1 Jac B Heelo).

IInanupyembie pe3yJbTaTbl OCBOCHHS NIPOrPpaMMBbl Kypca
Jluunocmuvie pesyiomamol.:

e OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, FOTOBHOCTb U CIIOCOOHOCTh K CaMOpa3BUTUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BbIOOpY U
[IOCTPOCHHUIO JalIbHEHNIIeH UHIMBUyalbHONW TPAEKTOPUU 00pa30BaHus Ha 6a3e OPUEHTUPOBKHU
B Mupe npodeccuii U NPOoPECcCHOHANBHBIX MPEINOYTEHUH, C YYeTOM YCTOHYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHHS YBAKUTEIHHOT'O OTHOLICHUS
KTpyay.

e ®opMHPOBAHHME LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKU U 06HleCTBCHHOﬁ IMPAKTHUKHU.
OcBoeHue COHUAJIbHBIX HOPM, ITPABUJI ITIOBEACHU, pOJ'IGfI u (1)0pM COLIMAJIbHOM KH3HH.

e Pa3BuTHe MOpaJBbHOTO CO3HAHMS W KOMIETEHTHOCTH B PEIICHUHM MOpPAIbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (POpMHpPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K HDABCTBEHHBIM MTOCTYIKAM.

e  ®opMHpOBaHHE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE.

e @dopMHpOBaHUE CIIOCOOHOCTH K SMOLIMOHAIBHOMY BOCIPHITHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peIeHN, PacCyKACHUN
Memanpeomemuvie pe3yromamul 00yyeHUs
Pezynamuenvie YY/|

e omnpenensaTh COOCTBEHHbIE MPOOJIEMbl U NMPUYMHBI UX BO3HUKHOBEHUS IMpH paboTe C
MaTeMaTHYeCKUMHU 00bEKTaMH;

e (opMynMpoBaTh COOCTBEHHBIE BEPCHUH WJIM THPUMEHSTH YyXe H3BECTHbIE (POpPMBI U
METOJIbl PEIICHUs MaTeMaTH4eCKOW MpoOsieMbl, (pOpMYIHpPOBATH MPEANOIOKEHUS U
CTPOUTH THUIOTE3bl OTHOCUTEIIBHO PAcCMATPUBAEMOro OOBEKTa W IPEBOCXHUINATh
pe3yNbTaThl CBOEH yueOHO-1103HABATEIbHON JEesITEIbHOCTH;

® OmnpeleNnsaTh IMYyTH JIOCTH)KEHUS LeNed W B3BEIIMBATh  BO3MOXKHOCTH pa3perieHUs
OTIpe/IeIeHHBIX y4eOHO-IT03HABATEIbHBIX 3a/lad B COOTBETCTBUHU C OIpPEAEICHHBIMU
KPUTEPUSMHU U 3a7ja4aMu;

e BBICTpauBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMAMPOCTPAHCTBO ISl pPa3pelIeHHs
OIPEAEIIEHHOr0 Kpyra 3a/1ay, ONpeIeisITh U HAXOAUTh YCIOBHS U pealu3aluu Uaen u
MJIaHOB (camMo00yueHune);

®  CaMOCTOSTEIbHO BHIOMpATh CPEIU MPETIOKEHHBIX pecypcoB Hanboee 3¢ (eKTUBHBIE U
3HAYUMBbIE TIPH paboTe ¢ ONPEIeIEHHON MaTEMAaTHIECKON MOIETIBIO;



YMETh COCTaBJIATh IIJIaH pa3pelIeHUs OINPEACICHHOr0 Kpyra 3aaad, HCIOJIb3ys
Pa3JIMYHBIE CXEMBI, PECYPChI OCTPOCHUS TUArPaMM, MEHTAIbHBIX KapT, MO3BOJISIOIINX
IIPOU3BECTHU JIOTUKO - CTPYKTYPHBIA aHAIU3 3a1a4H;

YMETh IUIAHUPOBAaTh CBOW OOpa3oBaTENbHBIA MapIIPyT, KOPPEKTHPOBATh M BHOCHTH
ompeieJICHHbIC U3MEHEHHUs, KaUeCTBEHHO BJIMSIONMINE HA KOHEYHBIA MPOIYKT y4eOHO-
MMO3HABATEILHOM JeSITEIIHbHOCTH,

YMCHHEC KaUCCTBCHHO COOTHOCUTL CBOU IIGIZCTBHSI C NpCABKYIIACMbIM UTOI'OM yqe6H0-
MMO3HABATEIIBHON JEATEILHOCTH IOCPEICTBOM KOHTPOJIA M TUIAHUPOBAHUS Y4eOHOTO
nponecca B COOTBCTCTBHUHU C HUSMCHAIOIMIMMUCA CUTyallUIMH W HOPUMCHACMbBIMU
cpeactBamMu U (opMaMu OpraHu3allii COTPYAHHYECTBA, a TAKXKE WHIUBHUIYAIbHOU
paboThI HA YPOKE;

YMEHHE OTOMPATh COOTBETCTBYIOIINE CPEACTBA pPeaTU3allii PEIICHUS MaTEMAaTHICCKIX
3a/a4, MOJA0MpPaTh MHCTPYMEHTHI ISl OIEHWBAHHUS CBOCH TPAEeKTOPHUU B paboTe ¢
MaTEMAaTUYCCKUMU ITOHATHUAMU U MOJCISIMU,

Ilo3nasamenvuvie YY/I

YMEHUE OINpENENsATh OCHOBOIOJIATAIONIEEe IOHATHE U MPOU3BOJUTH  JIOTHUKO-
CTPYKTYpPHBIM aHajau3, ONpEAEATh OCHOBHBIE IMPU3HAKM M CBOWCTBA C IIOMOIIbIO
COOTBETCTBYIOIIMX CPEACTB U UHCTPYMEHTOB;

YMEHHE MPOBOAMTH KIAacCHU(PUKALKUI0 OOBEKTOB HAa OCHOBE KPHUTEPHUEB, BBIACIATH
OCHOBHOE Ha (hOHE BTOPOCTENEHHBIX JTaHHBIX;

YMEHHE MPOBOAMUTH JIOTHUECKOE pacCyKICHHE B HampaBlIEeHUH OT  OOLIUX
3aKOHOMEPHOCTEN N3y4aeMOM 3a1a4M J10 YACTHBIX PACCMOTPEHUM;

YMEHUE CTPOUTH JIOTUYECKHE PpACCYXKACHUSA HAa OCHOBE CHUCTEMHBIX CpPaBHEHMM
OCHOBHBIX KOMIIOHEHTOB U3y4a€MOI'0 MaTeMaTHUYECKOr0 pa3zesia Uik MOJEIH, IIOHATHS
WJIM KJIACCOB, BBIAEIISASA ONPE/ICIICHHbIE CYILIECTBEHHbIE IPU3HAKU WU KPUTEPUH;
YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTUYHOCTH
COOTBETCTBYIOLIUX IIETIOUEK pacCyXJEHHH Npu paboTe ¢ MaTeMaTHYeCKUMHM 33a4aMH,
YMETb MOAPOOHO U CKATO MPEACTABIAThH JIE€TAIM3ALUI0 OCHOBHBIX KOMIIOHEHTOB IPHU
JI0Ka3aTeNbCTBE MMOHATHI U COOTHOILIEHUI Ha MAaTEMAaTHYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATH IOMCK M BBIABJIATH NPUYMHBI BO3HHMKAIOUIMX IIPOLECCOB,
ABJIEHUM, HanOoJjiee BEPOSITHbIE (PAKTOphI, O KOTOPHIM MaTeMaTHYeCKHUe MOJENHU U
00BEKTBl BEOyT ce0sl MO OIpEaesIeHHBIM JIOTHYECKHUM 3aKOHaM, yYMEeTh HMPUBOAUTH
IIPUYMHHO-CJIEICTBEHHBIN aHaIN3 MOHATUHN, CY)K/IEHUN U MaTEMaTUYECKUX 3aKOHOB;
YMEHHME CTPOUTh MAaTE€MaTHYECKYI0 MOJIelb IPH 33JaHHOM YCIIOBUH, OOJadarolien
ONpeNIeIEHHbIMU  XapaKTePUCTUKaMH  OO0BEKTa NpPU HAJTUYUU  ONPEAETCHHBIX
KOMIIOHEHTOB ()OPMUPYIOLIErocsl MPENoIaraéMoro MOHATUS WIN SBJICHUS;

YMEHUE  TEPEBOJUTH  TEKCTOBYKD  CTPYKTYPHO-CMBICIIOBYK)  COCTABIISIFOLIYIO
MaTeMaTUYeCKOl 3aJaud Ha S3bIK Tpaduyeckoro OTOOpakeHUsS - COCTaBIICHUS
MaTEMaTUYECKON MOJIENIN, COXPAHSIOIIEH OCHOBHBIE CBOICTBA U XapaKTEPUCTHKHY;
YMEHME 3aJaBaTh IJIaH PELIECHUS MAaTEMaTHYECKOW 3aJaud, peajln30BbIBaTh aJIrOPUTM
JNEWCTBUM KaK TOIIArOBOM WHCTPYKIIMU JUIsI pa3pelieHus] y4eOHO-TI03HABATEIbHON
3a/1a4u;

YMEHHE CTPOUTH A0KA3aTEIbCTBO METOLOM OT IPOTUBHOIO;

yMeHue paboraTb C NPOOJEMHON cHUTyalued, OCYyLIECTBIATh 0O0pa30BaTEIbHBIN
MIPOLIECC MOCPEICTBOM MOUCKA METO/IOB U CHOCOOOB pa3pelleHus 3aauu, ONpeaesiTh
IPaHUIIBI CBOETO 00pa30BaTEIbHOIO MPOCTPAHCTBA,

YMETb OpPUEHTUPOBAaTbCA B TEKCTE, BBIABIATH TIJIABHOE YCIOBHE 3aJadd U
yCTaHaBJIMBATh COOTHOILIIEHNE pacCCMaTPUBAEMbIX OOBEKTOB;

YMEHHE NEePEeBOJUTh, HHTEPIPETHUPOBATh TEKCT B HHbIE (DOPMBI TMpEACTaBICHUS
UHPOPMALIUU: CXEMBI, TUarpaMMbl, TpauecKoe MPeCTaBICHUE JaHHBIX;

Kommynuxamuenwie YY/|



yMeHue paborare B KOMaHze, (opMupoBaHHE HABBIKOB COTPYIHHYECTBA U Yy4EOHOTO
B3aUMOJICHCTBUS B YCIIOBHSIX KOMAaH/IHOW UTPHI UM HHOU (DOPMBI B3aUMOICHCTBUS,
YMEHHE pachlpeesiaTh POjad U 3a/adydl B paMKax 3aHATHsS, QOpMHUpYs TakKe HaBBIKU
OpraHU3aTOPCKOTO XapaKTepa,

yYMEHHUE OLEHHUBATh IMPaBHIBLHOCTh COOCTBEHHBIX JEHCTBHH, a TaKKe JAEATEIbHOCTU
IPYTUX YYaCTHHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a/lad KOMMYHHUKAIMH, (OPMYIHpPOBaTh U OTCTaWBATh B3IJISA[BL,
apryMEeHTHUPOBATh  JIOBOJIBI, BBIBOJIBI, A TAaKX€ BBIIBUTATh KOHTAPTYMEHTHI,
HEOOXOMUMBIC [UIsl BBISIBJICHHS CUTyallUM YCIeXa B pEIICHUH TOW WM HWHOU
MaTeMaTHYeCKOM 3aJa4uH;

YMEHHUE TI0JIb30BAaThCSl MAaTEMAaTHUYECKUMHM TEpPMUHAMM Ui peUleHus y4deOHo-
MO3HABATENBHBIX 33J[a4, a TaKKe CTPOUTHb COOTBETCTBYIOIINE PEUYCBBIC BHICKA3bIBAHUS
Ha MaTeMaTUYECKOM S3bIKE JIJIsl BBICTPAUBAHUS MaTeMaTHUYECKON MOJICNH;

YMETh CTPOUTh MAaTEMaTUYECKHE MOJEIH C TIOMOIIbI0  COOTBETCTBYIOIIETO
POTPaMMHOTO 00eCcTieueH s, CEpBUCOB CBOOOIHOTO OTIAJIEHHOTO JIOCTYTIA;

YMETh TPaMOTHO M YETKO, coriacHo mnpasmwiam odopmieHus KMM-a OI'D 3aHocHTH
MOJTy4YEHHBIEC PE3YJIbTAThI - OTBETHI.

llpeomemnule pe3yromamsoi:

dbopMHUpOBaHNE HABBIKOB TMOMCKA MATEMAaTHYECKOTO METOJa, ajJrOpuTMa U ITIOHMCKa
pelieHus 3aj1auu B CTpykType 3anad OI'D;
dbopMupOBaHUEe HABbIKA PEIICHUS ONPEICTICHHBIX TUIIOB 33/1a4 B CTPYKTYpe 3aaad OI'D;
yMeHue paboTaTh C TaOnMIIaMHU, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMHU; YMETh
peoOpa30BhIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEJILCTBAX U MPUMEHSIEMBIX METOAaX AJIs
penieHus: 00pa3oBaTebHBIX 3a1a4;
YMEHHE TMPUBOJAUTH B CHUCTEMY, COMNOCTaBIATh, O0000IIaTh U aHAIU3UPOBATH
nH(pOpMAIMOHHBIE KOMIIOHEHTHI MaTeMaTHYEeCKOTO XapakTepa M YMETh MPUMEHSTH
3aKOHBI U MPaBUJIA JJI PEIICHUS] KOHKPETHBIX 3a/a4;
YMEHHE BBIACIATh TJABHYIO M M30BITOUHYIO MH(POPMAIUIO, TPOU3BOAUTH CMBICIIOBOE
c)KaThe MaTeMaTH4ecKHX (aKTOB, COBOKYMHOCTH METOJIOB M  CIIOCOOOB pEIICHHS;
YMETh MPEJCTABIATh B CIOBECHON (popMe, MCTOIB3Ysl CXEMbl M Pa3udyHbIe TaOJHUIIbI,
rpaduku U guarpamMmbl, KapThl MOHSATHI U KJIACTepPhl, OCHOBHbBIE UCH U TJIaH PeIleHuUs
TOM MJIM MHOM MaTeMaTHYECKOM 3aJauH.

Tpebosanus K ypogHIO NOO2OMOBKU YHAUUXCS

Harypaabhblie uncaa. [I[podou. PaunonajabHble yncia
Buinycknux nayuumcs:

MNOHUMAaTh OCOOCHHOCTH JIECITUYHON CUCTEMBI CUMCIICHUS;

OIIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C JIEIIMMOCTBIO HATYPAJIbHBIX YHUCEIT,

BbIp@XKaTh YHMCJIa B SKBUBAJIEHTHHIX (opMmax, BbIOMpas Hambosee MNOIXOAALIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYAaIlH;

CpPaBHUBATh U YIOPSI0YMBATH PAllMOHAIbHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIIEHUS C PAlMOHAIBHBIMM YUCJIAMH, COUYETAs] YCTHBIE M NTHCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIbKYIIATOPA;

UCIIOJIB30BaTh IIOHATHS W YMEHUS, CBSA3aHHBIE C INPONOPLUOHATIBLHOCTBIO BEIUYMH,
IPOLICHTAMHM, B XOJE pELICHUS MaTeMaTHYeCKUX 3aJad M 3aJad M3 CMEXHBIX
IIPEJMETOB, BBIITOIHATH HECIOKHBIE PAKTUYECKNE PACUETHI.

JeiicTBUTEeIbHBIE YMCJIA
Buinycknux nayuumces:

HCIOJIb30BAaTh HAYAJIBHBIC ITPCACTABIICHUA O MHOKCCTBC JIeCTBUTEIIBHBIX YHUCCII,
ONCpHUPOBATH MOHATHUEM KBAJAPATHOTO KOPHs, IPUMEHATH €I'0 B BBIYMCIICHUAX.

Auredpanyeckue BbIpasKeHUs
Buinycknuknayuumces:



® ONEpHUpPOBATh MOHATUSMHU TOXKIECTBO», «TOXKICCTBEHHOE MPeoOpa3oBaHUE», pelIaTh
3a/1auu, coJiep)kamue OyKBeHHBIC JaHHBIE; padoTaTh C GOpMyIIamMu;
® BBINOJHATH MPEOOPA3OBaHUS BBIPAKEHUHN, COJEPXKAIIMX CTENEHH C  ILEJIbIMU
MOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHU;
® BBINOJHATh TOXACCTBEHHBIE MPEOOPa30BaHUsl PAllMOHAIBHBIX BBIPAKEHUM HA OCHOBE
MpaBWJI ACHCTBUI HAJl MHOTOWICHAMH U alre0pandyecKuMu JpoosimMu;
®  BBINOJIHATD PA3I0KEHHE MHOTOUJICHOB Ha MHOKUTEIH.
YpaBHeHus
Buinycknux nayuumes:
® pemath OCHOBHBIE BHJIbI PAllMOHAJbHBIX YPABHEHHM C OJHOW MEPEMEHHOH, CHCTEMBI
JIBYX ypaBHEHUH C IByMSl IEPEMEHHBIMH;
® [IOHMMaTh YpPaBHEHHE KaK BAXHEHUIIYI0 MaTeMaTHUYECKyI MOJIeNb ISl ONUCAaHUS U
M3y4YEHUsI Pa3sHOOOpa3HbIX pEATbHBIX CUTYyallud, pemarb TEKCTOBbIE 3a7aud
anredpandeckuM MEeTO0M;
e T[puMeHsATh Tpaduyeckue  MpEeACTaBICHUS 1 HUCCIENOBaHUS  ypaBHEHHIA,
MCCJICI0BAHMS U PEIICHUSI CUCTEM YPaBHEHUH C IBYMS TIEPEMEHHBIMH.
HepagBencrBa
Buinycknux nayuumes:
® TIOHMMaTh W TMPUMEHSTh TEPMHUHOJOTHIO W CHMBOJIUKY, CBSI3aHHBIE C OTHOIICHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBLIX HEPABEHCTB;
e pemarth JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HX CHCTEMBI, pellaTh
KBaJpaTHBIE HEPABEHCTBA C OMOPOIl Ha rpadUUeCKue MPEICTABICHHUS.
OcHoBHbIe MOHATHS. YK CI10BbIE PYHKINH
Buinycknux nayuumes:
® [IOHUMATh H WCIOJIb30BaTh (YHKIMOHATIBHBIC TIOHSATHS W S3BIK  (TCPMUHBI,
CUMBOJINYECKUE 0003HAUCHUS);
e cTpouTh TpaduKU dSIEMEHTApHBIX (YHKIUH; KCCIEA0BaTh CBOICTBA UHCIOBBIX
(GYHKIMI Ha OCHOBE U3YYEHHUsI TOBEACHUS UX TPAPUKOB;
e TIOHMMaTh (YHKIMIO KaK BaXXHEUIIYID MAaTeMaTHYECKyH0 MOJENb ISl OMHCAHUS
MIPOIIECCOB U SIBJICHUM OKPYXKAIOMIEro MUpa, MPUMEHATh (DYHKIIMOHAIBHBIN SI3BIK IS
OTHMCAaHUS U UCCIIEOBAHUS 3aBUCIMOCTEN MKy (PU3NUECKUMH BETUIMHAMHU.
OnucarejbHasA CTATUCTHKA
Buinycknux nayyumes:
® CMOJIb30BAaTh MPOCTEUIIHE CIOCOOBI MPEACTABICHHUS M aHalu3a CTaTHUCTUYECKUX
JTAHHBIX.
Cay4aiinble COOBITHSI U BEPOATHOCTD
BbpInyCKHUKHAY4YHMTCS
® HAXOIUTHOTHOCHTEIBHYIO YACTOTY U BEPOSITHOCTH CIIYIaHOTO COOBITHSI.
KomoOunnaropuka
e BrIMycKHUK HaydyuTCs pelmiaTh KOMOWHATOpPHBIC 3aJaud Ha HAXOXKJIEHUE YHuCiIa
00BEKTOB UM KOMOMHAIIUI.
Harusanas reomerpus
Buinycknux nayuumes:
® pacro3HaBaTh Ha 4YepTekXaxX, pUCYHKAX, MOJICISAX W B OKPYXKAIOIIEM MHUpE TUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (PUTYPHI;
e pacmo3HaBaTh pa3BEPTKU Kyba, MPSMOYTOJIBLHOTO MapayjieNenumea, MpaBHUIbHON
MAPaMUIbI, TAJTUHIPA U KOHYCA,;
® CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapajijIesIeIUIIe 1a;
® OmpenenITh MO JUHEHHBIM pa3MepaMm pa3BEPTKU (UTYpHI JIMHEWHBIC pa3Mephbl CaMOi
burypsl 1 Ha000pOT;
®  BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO MapayieNenuIea.




I'eomerpuueckne purypnbi
Buinycknux nayuumes:
® [10JIb30BAaThCSl A3bIKOM F'€OMETPUHU JIJISl OIMCAHUS MPEAMETOB OKPYKAIOLIEr0 MUpa U UX
B3aUMHOTI'O PACOJIOKECHUS;
e pacrmo3HaBaTh U M300pa)kaTh Ha YEPTEKax U PUCYHKAaX reoMeTpuueckue (purypsl u mux
KOH(HUTypaInu;
® HAXOAWUTh 3HAYEHUS JJIMH JMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOLICHHS, TPAJyCHYIO
Mepy yrioB ot 0° 1o 180°, mpuMeHsst onpeaesieHns], CBOMCTBA U TPU3HAKKH QUTYP U UX
DJIEMEHTOB, OTHOWICHHA (Quryp (paBeHCTBO, MOJ00ME, CHMMETPUH, IIOBOPOT,
napajuleNbHBIN epeHoc);
® OIEpUPOBaATh C HAYAIBHBIMUA NOHATUSAMU TPUTOHOMETPUU U BBIIIOJIHITH JIEMEHTapHbIE
orepanuu HaJ QYHKIUSMH YTIIOB;
e pemarh 3aJaud Ha JO0Ka3aTeNbCTBO, ONMUPAsCh Ha H3Yy4YeHHBbIE CBOWCTBa (uryp u
OTHOLIEHUN MEXy HUMU U IPUMEHSSI U3YyUEHHbIE METO/bI JJ0KA3aTEIbCTB;
e pemiath HECJIOXKHBIE 3a7aud Ha IIOCTPOCHHE, IPUMEHSS OCHOBHBIE AJTOPUTMBbI
MIOCTPOEHUS C MTOMOILBIO LIUPKYJIA U JTUHEHKH;
® pelaTh MPOCTEUIINE IIIAHUMETPUYECKUE 33/1a4l B IPOCTPAHCTBE.
H3mepenne reomeTpu4ecKux BeJTUYMH
Buinycknux nayuumes:
®  1CIOJIb30BaTh CBOMCTBA U3MEPEHUS JJIMH, IUIOIIA/IEH U YIJIOB IIPU PEUICHUH 3a7a4 Ha
HaXOXJEHUE [UIMHBl OTpEe3Ka, JJIUHBl OKPYXHOCTH, IJIMHBI JyTd OKPYKHOCTH,
rpasyCHOM MephI yria;
® BBUKUCIATH IUIOUIAJAM  TPEYTOJIbHUKOB, MPAMOYTOJIBHUKOB, MapajuieIorpaMMOB,
Tpaneuui, KpyroB 1 CEKTOPOB;
®  BBIYHUCIATH JUJIMHY OKPYKHOCTHU, JJIMHY JYTU OKPY>KHOCTH;
® BBIYHUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIyp W MX YIJIbl, HCHOAB3YS (POPMYJIbI
JUIMHBI OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYyJIbl TUIOIAAeH GUryp;
e pewarh 3aJayd Ha JI0Ka3aTeJIbCTBO C UCIOJIb30BAaHUEM (DOPMYII IJIMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popMy rutomaaet puryp;
e pemarh NPaKTUYECKUE 3a7aul, CBA3AHHBIE C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEINYMH
(ucronb3ys MpU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).
Koopaunarsi
Buinycknux nayuumes:
® BBIYNCIATH JUIMHY OTpe3Ka MO0 KOOpAMHATAM €ro KOHLIOB; BBIYHCIATH KOOPAMHATHI
CEpEIUHBI OTPE3Ka;
® HCIIOJIB30BAaTh KOOPIMHATHBINA METOJ U1l U3yYEHHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.

Coaep:xanue Kypca

«IIpaKkTHKO-OpMeHTHPOBaHHbIe 3aaHus» OTpabdoTka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduyeckoe MpeACTaBICHUE JAaHHBIX, IUIAaH U CXeMa, M3BJEUEHUE HYKHOU
uHpopmanuu. VI3MEeHUMBOCTH, TpU U3MepeHHsX. Pemaromme npaBuia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BEIMYMHAX. Bpluncienus u mnpeoOpa3oBaHue BenuyuH. VccnepoBaHue mpocTedmmx
MaTEMaTHYECKUX MOJIETIEH.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu yuciamu

CroxxeHne M BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHA W BbIYUTAHHA, CBA3b MCXKIAY HHUMU,
HaXO0XJCHUE CyMMBbl M Pa3HOCTH, U3MEHEHHE CyMMBbl U Pa3HOCTH INPH U3MEHEHUM KOMIIOHEHTOB
CIIOKEHMSI U BBIYUTAHUS.



YMHOKEHHE U JIeJIeHHe, KOMIIOHEHTbl YMHOKEHUS U IeJICHUs, CBSI3b MEXTy HUMU, YMHOKEHHE
U CJIOKEHHUE B CTOJOWK, JACIICHUE YTrOJIKOM, IPOBEPKa pe3ysbTaTa ¢ TOMOIIBIO MIPUKUAKU U 00paTHOTO
JIEUCTBUSL.

Yucnogvie sviparxcenus

YucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, MOPSAI0K BBIIOIHEHUS JEHCTBHIA.

/lpoou. Obviknosennvle opoou

Hons, gactb, 1poOHOE uKcio, 1podk. IpobHoe uncio kak pe3ynbrar aenenus. [lpaBunbHbie U
HeNpaBWIbHbIE Jpo0OH, CMeIIanHast IpoOb (CMEIaHHOE YHCIIO).

3anuch HaTypalbHOIO 4YHCla B BUJE JApoOM C 3aJaHHBIM 3HAMEHATEelIeM, MpeoOpa3oBaHUeE
CMEIIIaHHOW IPpOOH B HEMPABWIBHYIO JPOOh U HA0OOPOT.

[IpuBenenue npodeit k odmeMy 3HameHarenno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHre W BBIYUTAHUE OOBIKHOBEHHBIX Jpo0Oed. YMHOXEHHE W JEJeHHE OOBIKHOBCHHBIX
Tpo0Oei.

Apudmernueckue JeHCTBUS CO CMEILIaHHBIMU JPOOSIMHU.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUU U UX NPUMEHEeHUe NPU 8bINOTHEeHUU OetUCmEUl.

Hecamuunwvie opoou

[IpeoOpazoBanue aecATUYHBIX ApoOeil B OObIKHOBEHHBbIE. CpaBHEHUE ICCATUUYHBIX APOOEH.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOel. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE U
JeJICHUEe JIECATUYHBIX JpoOei. [Ipeobpazosanue 00bIKHOGeHHBIX Opobell 8 Oecsamuunble OpooOu.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvnsle yucna

MHoxecTBO panuoHaibHbIX uucen. CpaBHEHUE palUOHANbHBIX uuncen. JleictBus ¢
paIMoHaIBLHBIMU YHCIaMU. [Ipedcmasienue payuonaibHO20 YUCiad 0ecamuiHou 0poobvio.

JIpoono-payuonansvhule gvlpasrcenus

[IpeoOpazoBanre ApOOHO-TUHEHHBIX  BBIPAXKEHUI: CIOXKEHHE, YMHOXKEHHE, JeJICHHE.
Aneebpauueckas 0pobw. Coxkpawenue anreeopauueckux opooeti. Ilpusedenue ancebpauveckux opooeu
K obwemy 3HameHamento. J[eticmeus ¢ aneebpauyeckumu OpoOAMU: CIOdCEHUe, BblYUMAHUeE,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 Cenetb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTka 3a7au Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0pakenne yucen Ha 4YMCIOBOM (KoopauHaTHOM) mpsimod. CpaBHeHue uucen. Momynb
quclia, TeoMeTpUuYecKas WHTepIpeTanus MOAyias uucna. JlelcTBUS C  TMONOXHUTEIbHBIMA U
OTPHIIATEIIEHBIMU YHCIaMU. MHOXECTBO IETIBIX YHCE.

Koopounama mouxu

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU JYY, PACCmOsiHue Mmedxncoy moykamu. Koopounamer
MOYKU.

Hppayuonanvnwvie yucna

[TonsiTrie UppalMOHATBLHOTO YUCHa. Pacrio3HaBaHNe UPPALIMOHAIBHBIX YHCET.

MHmnooicecmeso OeticmsumenbHbIx yuce.

«IIpeodpa3oBanue ajredpandecKux Bbipaxenunii». Orpadorka 3amau Ne 8 KUM OI'D

Hppayuonanvhole uucna

IlonsiTe wuppanmoHanbHOro uyucia. Pacro3HaBaHue WppauMOHAIBHBIX uyuced. [Ipumepsl
JI0Ka3aTenbCcTB B anredpe. /[lelicmeuss ¢ UppayuoHAibHbIMU YUCIAMU. YMHOdMCEHUe, OeleHue,
8036€0€eHUe 6 CMENneHb.

MHnooicecmso OeticmeumenbHbix yuce.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3a1ad Ne 9 KIIM OI'D.
Pasencmea
Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PABEHCTBO € NMEPEMEHHOM.
Ypasenenua



[TonsiTue ypaBHEHUS U KOpHS ypaBHeHMs. [Ipedcmasnenue O pagHOCUNILHOCMU YPABHEHU.
Obnacmsb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPeMEHHOLL).

Jluneiinoe ypasnenue u e2o Kopnu

Pemenne nuHeNHHBIX ypaBHEHUU. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo xopreii
JIUHEUHO020 YypasHeHus. PeuieHue TUuHeltiHbIX YPasHEeHUl C NApamempoM.

Keaopammnoe ypasnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble kBaapaTHble ypaBHEHUS. J{MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHeH KBaJpaTHOTO ypaBHEHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PellieHne KBaJIpaTHBIX YpaBHEHUM: HCIOJIb30BaHUE (HOPMYIBI IJsi HAXOXKICHUS
KOpHEH, epaguueckuti memoO pewleHus, pasilodceHue HA MHOdcumeny, noooop KopHell ¢
ucnonv3osanuem meopemol Buema. Konuuecmso kopmeii K6a0pamHnoz20 ypasHeHus 8 3a8UCUMOCHU OM
e2o ouckpumunauma. buxeaopamnuie ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Keaopammnuvie ypasnenus c napamempom.

/lpobno-payuonansvhsie ypagHenus

Pemenne mnpocTedmmx IpoOHO-TMHEWHBIX YpaBHEHUU. PeuieHue OpoOHO-paAYUOHATbHBIX
VPaBHEeHUI.

Memoowbl pewienus ypagHeHull: MemoObl PABHOCUILHBIX NPeoOpazoeanuii, Memoo 3aMeHbl
nepemennol, epaguueckuit memoo. Hcnonvzosanue ceoticme hyHKyull npu peutenuu YpasHeHull.

IHpocmeiiuue uppayuonanvuvie ypasnenus éuda | f (x) =a, \/f (x) = \/g (x) .

n
Vpasnenus suoa X = a .Ypasuenus 6 yenvix uuciax.

«BeposiTHOCTB coOBbITHI» OTpadboTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvle coovimus

CrnydvaiiHple OMBITHl (IKCIIEPUMEHTHI), D3JEMEHTapHbIE CIy4YaiHble COOBITHS (MCXOJIBI).
BepositHocT  aneMeHTapHbIX  coObITuid.  CoOBITUST B CIOy4aWHBIX — DKCIEPUMEHTaX |
0JIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH clydaHbIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  coObITUAMU. Kitaccuueckne BepOSTHOCTHBIE OIBITHI €
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum u rpapukm». Otpadotka 3anad Ne 11 KUM OI'D.

Dyukyuu

Hlonamue ¢pynkuyuu

JlekapToBBI KOOpJAMHATHI Ha MIIOCKOCTH. PDOpMUpOBaHUE MPEJICTABICHUH O METarpeIMeTHOM
MOHATUM «KOOpAMHATHD). CrocoObl 3aAaHus (PyHKIMNA: aHAIWTUYECKUH, rpaduyecKuil, TaOIUYHBIN.
I'papux  Pynxnuu. Ilpumeps! QyHKIUH, HOTydaeMbIX B IPOLIECCE HCCIECHAOBAHMUS Pa3IUYHBIX
peayIbHBIX MPOILIECCOB U pelleHus 3aj1ad. 3HaueHue pyHkuuu B Touke. CBoiicTBa QyHKIMIL: 001acTh
OTIpeIeIIeHUs, MHOXECTBO 3HAa4YCHUH, HYJIH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA,
uemHOCmMyb/HeyemHOoCmy, TPOMEXKYTKM BO3pacTaHuss M yObIBaHMA, HauOoJblllee U HauMEHbIee
3HaueHus. MccnenoBanue QyHKINY 110 ee rpaduky.

Juneitnas ghynkyun

CaoiicTBa U Tpaduk JUHEHHOW (QYHKIHMH. YTI0BOM Ko3(hduuueHT npsmoi. Pacnonoxenue
rpaduka JUHEHHONW (PYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOro Kod(¢uIMeHTa U CBOOOJHOrO 4jeHa.
Haxoorcoenue xosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCLOBUAM: NPOXOHCOEHUE NPAMOLL
yepes 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOJHCOEHUe NPAMOU uepe3 OAHHYIO MOUKY U
NapanieibHol OaHHOU NPSAMOUL.

Keaopamuunasa ¢pynxyusn

CeoiictBa u rpaduk KBagpatuyHod ¢QyHkuuu (mapabona). [locmpoenue epaguka
K8AOpAMU4HOU QYHKYUU NO MO4KaM

Oopamnasn nponopuyuoOHAILHOCHb

k
CaoiicTBa PyHKIUH Y = k y = = ['unepOoura.
X

«ITocaenoBarenbHocTH U mporpeccum» OtpadoTka 3axau Ne 12 KUM OI'D. (1 gac).



Ilocneoosamenvnocmu u npozpeccuu

YucnoBas MmocinenoBaTesibHOCTh. [IpuMepbl YMCIOBBIX IMOCIEI0BATEIBLHOCTEN. beCKOHEUHbIE
MOCJIeIOBAaTEeILHOCTH. ApudMeTnyeckas mporpeccusi U ee cBorcTBa. ['eomeTpuueckas mporpeccusi.
Dopmyna obweeo uieHa u cymmol N NEPEbIX YIeHO8 ApUPMemuuecKoll 1 2eoMempuyecKoll npocpeccuil

«YucaoBbie u OyKBeHHbIE BhIpazkeHus». OtpadoTtka 3amad Ne 13 KM OI'D.

Yucnoevle u 0yKeeHHbIE BLIPAHCEHUS

Bripaxkxenne ¢ mnepeMeHHOW. 3HayeHUe BbIpakeHUs. [loacTaHOBKAa BBIPAKEHH BMECTO
MePEMEHHBIX.

ILenvie evipasricenusn

Crenenp C HaTypajJbHbIM IIOKa3zaTeleM MU ee cBoicTBa. [IpeoOpa3oBaHMsi BbIpaXXEHHI,
COJIEpIKAIlMX CTENIEHU C HAaTYpaJIbHbIM ITOKA3aTEJIEM.

OnHouIeH, MHOTOWICH. J[efCTBUS ¢ OJIHOYIEHAMH M MHOTOWICHAMH (CJI0KEHHUE, BHIYUTAHHE,
yMHOXKEHHE). DOpMyJbl COKPAIIEHHOTO0 YMHOXEHHUS: Pa3HOCTh KBAJApPAaTOB, KBAApPaT CYMMBI U
pasHoctu. PasnokeHne MHOTOWIeHa Ha MHOMKHUTENHU: BBIHECEHHUE OOIIET0 MHOXHTEINA 3a CKOOKH,
TPYNIHPOBKA, TpUMEHEeHHEe (OPMYIT COKPAILIEHHOTO YMHOXKeHUs. KBagpaTHBIN TpexuiieH, pa3iokeHne
KBaJPAaTHOTO TPEXUJeHA HA MHOKUTEIIH.

«IIpakTHyeckue pacuersl no gpopmyaam» Otpadorka 3anad Ne 14 KUM OI'D

Bripaxkenue ¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloncraHoBKa BBIpa)KEHHH BMECTO
IIEPEMEHHBIX.

Llenvie evipasicenun

CreneHp ¢ HaTypajJbHbIM IIOKa3zaTeleM U ee cBoicTBa. [IpeoOpasoBaHusi BbIpaXKeHH,
COJIEpIKalMX CTEIIEHH C HATypaJIbHBIM I10KAa3aTEIIEM.

OpHowieH, MHOrowieH. JlefcTBUs ¢ OHOWIEHAMU M MHOIOWIEHaMH (CJI0’KEHUE, BBIYUTAHUE,
yMHOeHHe). DopMyJIbl COKPAIIEHHOI'O YMHOKEHHS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1a4 Ne 15 KM OI'D.

Cucmembwl nepagencme

CucreMbl HEpaBeHCTB € OJHOM mepeMeHHOM. PelieHue cucreM HEPaBEHCTB C OIHOU
NEePEMEHHON: JTMHEUHBIX, keadpammubix. V1300pakeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOU
MpsIMOM. 3aMKCh PEeLIeHUs] CUCTEMbI HEPaBEHCTB.

«I'eomerpuueckue gurypsl. Yriabsm». Otpadotka 3amad Ne 16 KUM OI'D.

Benuuunui

Bennuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk

CaolicTBa paBHOOEAPEHHOTO TpEyrosibHUKA. BHemHwuii yron TpeyrosnbHuka. Cymma yrios
TPEYTrOJIbHUKA

«I'eomerpuueckue ¢purypsol. Jannb. OtpadoTka 3amau Ne 17 KM OI'D

Duzypui 6 ceomempuu u 6 OKpyHcarowem mupe

['eomerpuueckast ¢urypa. BHyTpeHHss, BHeUHsst oOnacTd (GuUrypel, rpaHuna. JIuHuM u
o0acTy Ha MIOCKOCTH. Bhimykias u HeBbimykias Gurypsl. [Inockas u Hemnockas gurypsl. [Tonstue
BennuuHbl. [nuna. 3Mepenne mymmabl. EquHULbI M13MEpeHust JIMHbI

Brinenenue cBoiicTB 00bekTOB. DOpMUPOBAHNE MPECTABICHUNH O METAIPEIMETHOM MOHSITUU
«bpurypa». Touka, OTpe3oK, mpsimas, JIyd, JIOMaHasi, IJIOCKOCTb, Yroj, OMCCEKTpuca yria U ee
CBOMCTBA, BUJIbI YIVIOB, MHOI'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cumMmeTpusi reomeTpuueckux ¢uryp. LleHTpanpHas CUMMETpPUS TE€OMETPUUYECKHX

¢buryp.

«ILmomaas MHOTOYroabHUKa». OTpadoTka 3amau Ne 18 KM OI'D
H3zmepenus u eviuucienus

10



[Tnomanu. dopmyinbl IUIOMIAAA TPEYrOJbHUKA, MApajuleIorpaMMa M €ro 4YacTHBIX BUJOB,
Tpanenuu, Gopmyna ['epona, Gpopmyna Mmiomaay BBITYKIOTO YETHIPEXYTOJIbHUKA, (POPMYIIBI JUIUHBI
OKPY’KHOCTH M TUIOLIAJAH Kpyra

«MA3mepenus u Bprunciaenus». Orpadorka 3aaaqd Ne 19 KUM OI'D.

H3mepenus u eviuucnenusn

[Tnomaau. dopMynsl MIOLmIAIM TPEYroJbHUKA, MapajyieiorpaMMa U €ro YacTHBIX BHUJOB,
Tpanenuu, (GopMyia IUIOMAAN BBHITYKJIOTO YETHIPEXYrOJIbHUKA, (HOPMYNBI JUIMHBI OKPYKHOCTH H
wiomaay kpyra. Ilnomans npaBunbHOr0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudeckue COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckue GyHKIUH yTia.

«Teopernyeckue acnektTb». OTpadoTrka 3amay Ne 20 KM OI'D.
Teopernueckue acnekThl, TEOPEMbI, AaKCHOMBI, OIIpeIeIeHus], (POPMYJIbL, JIEMMBI.
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Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBaHUE

Ne Tema 3aHaTHsA OcCHOBHbIE BUJIBI ICATETbHOCTH Hara
/T (Ne 3amanms B8 KNIM) yYamuxcs MIPOBEICHMS
1 Brruucnenus u BrimonsstoT apudMeTnueckue 06.09.2023
npeoOpaszoBanus (6 JIEUCTBUSI C palliOHATBHBIMU
3amanne KMUM) YHCJIaMH, BEIYUCIIIOT 3HAUCHUS
YUCJIOBBIX BBIPAXKEHUH,
MEePEeXOoJIAT OT OAHOM (POpPMBI
3aIMCH YHCIIA K IPYTOU
2 Breruucnenus u BeimonastoT apudMeTnueckue 13.09.2023
npeodpaszoBanus (6 JIEUCTBUSI C palliOHATBHBIMU
3amanne KMUM) YHCJIaMH, BEIYMCIIIOT 3HAUCHUS
YHCIIOBBIX BBIPAKEHHIA,
MEePEeXOoIAT OT OJHOM POpPMBI
3aIMCH YHCIIA K IPYrou
3 JleficTBUTEILHBIC N3o0paxkaroT uncia Toukamu Ha | 20.09.2023
yucina (7) KOOpJMHATHOM NPsSMOii,
CPaBHHUBAIOT JICWCTBUTEIbHBIC
YHCIIa, BBITOTHSIIOT BRIYUCICHUS
U TIpeoOpazoBaHusl, BBIOIHSIIOT
NPUKHJIKY pe3yabTaTa
BBIYMCIICHUM.
4 JleficTBUTEBLHBIE N3o0paxarot uncia toukamu Ha | 27.09.2023
yucna (7) KOOPJIMHATHOMN TIPSIMOH,
CPaBHUBAIOT JICHCTBUTEIIBHEIC
YHCIIa, BHITOIHSAIOT BHIYUCICHUS
U TIpeoOpazoBaHusl, BBIOIHSIIOT
MPUKUAKY pe3yabTaTa
BBIYMCIICHH.
5 ITpeoOpa3oBanus BBINOHAIOT BEIUNCIICHUS U 04.10.2023
anredpanvyecKux npeoOpazoBaHus
BhIpakeHHi (8) apu(PMETHUECKUX BBIPAKECHUIA,
IIPUMEHSIOT CBOMCTBA
apuMETHUECKUX KBAIPATHBIX
KOpHEH 111 MpeoOpa3oBaHus
BBIPAKECHUI
6 [IpeobpazoBanmst BBITIOHSIOT BRIYUCIICHUS U 11.10.2023
anreOpandecKux npeoOpa3oBaHuUs
BbIpakeHHi (8) apu(QMEeTHUECKUX BBIPAKECHUH,
IPUMEHSIOT CBOICTBA
apu(METHUECKUX KBaPATHBIX
KOpHEH JuIst mpeoOpa3oBaHus
BBIPKECHUI
7 VYpaBHeHUs U Pemator nuneitnbie u kBagpaTtasie | 18.10.2023
HepaBeHCTBa (9) YpaBHEHUS C OJTHOU TIEPEMEHHOM,
HEpPaBEHCTBA C OJHOMN
TIEPEMEHHOMN U UX CUCTEMBI
8 VYpaBHeHUs U Pemrator nmneitapie n kBagpaTaeie | 25.10.2023

HepaBeHcTBa (9)

YpaBHEHUS C OJHON NIEPEMEHHOM,
HEpPaBEHCTBA C OJTHOU
IIEPEMEHHOM U UX CUCTEMBI
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9 Oynkiun 1 rpaguku | CTpOSAT U YUTAIOT TpaduKu 08.11.2023
(11) pa3IMYHbIN (YHKIUHA, YUTAIOT
rpaduku GyHKINH, ONHCHIBAIOT C
HOMOILBIO (DYHKLMH pa3IyuHbIe
3aBUCUMOCTH MEX]TY
BEJIMYMHAMU, UHTEPIIPETUPYIOT
rpaduku 3aBUCUMOCTEH
10 Oynkiun 1 rpaduku | CTpoOSAT U YUTAIOT rpaduKu 15.11.2023
(11) pasIMYHbIN (YHKIUHA, YATAIOT
rpaduku GyHKINH, OUCHIBAIOT C
HOMOILBIO (DYHKLMH pa3IyuHbIe
3aBUCUMOCTH MEX]TY
BEIMYMHAMU, UHTEPIIPETUPYIOT
rpadyKy 3aBUCUMOCTEH
11 Yucnosble u BeimonastoT npeodpazoBaHus 22.11.2023
OyKBEHHBIE anreOpanyecKuX BhIPaKEHUH,
BoIpakeHU (13) HAXOJST 3HAUCHUS OYKBEHHBIX
BBIPA)KEHUH, OCYIIECTBIISIS
HE00X0/IMMbI€ MOJICTAHOBKH
12 Yucnossie U Beimonsstor npeoOpa3oBaHus 29.11.2023
OyKBEHHbIE anreOpanyecKuX BbIpaKeHU,
BbIpaxkeHus (13) HaXOJST 3HAUE€HUS OYKBEHHBIX
BBIPa)KEHUH, OCYILIECTBIISAS
HE00XO0IMMBbIE NI0JICTAHOBKHU
13 [IpakTuueckue OcCy1iecTBIISIIOT pacyeThl 1O 06.12.2023
pacyeTsl 1o bopmyaM, BBIpaKaroT
dopmynam (14) 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU, BBIYHUCIISIFOT
3HA4YEHUs YUCIIOBBIX BBIPAKEHUN
14 [IpakTnueckue OcCy1IecTBIISIIOT pacyeThl MO 13.12.2023
pacyeTsl 1o bopmynaM, BEIpaKaroT
dopmynam (14) 3aBHCHUMOCTH MEXTY
BEJIMYMHAMU, BBIYUCIISIOT
3HAYCHUs] YHCIIOBBIX BBIPAKCHHUN
15 IIpakTuko- BBINOTHAIOT BEIUNCIICHUS U 20.12.2023
OpPHEHTUPOBAHHEIE npeoOpa30BaHusl, OCYIIECTBIISIOT
3ananus (1-5) IPaKTUYECKHE PACUETHI, CTPOAT U
UCCIIEYIOT MaTeMaTHIeCKHe
MO/JIENIN, UCTIONB3YIOT
NpUOOpPETEHHBIE 3HAHUS U
YMEHUS B MPAKTUYECKOI
JIeSITeITbHOCTH
16 IIpakTuko- BBINONIHAIOT BEIYKUCIEHUS U 10.01.2024
OpPHEHTHUPOBAHHEIC npeoOpa30BaHusl, OCYIIECTBIISIOT
3aganus (1-5) NPaKTUYECKHE PACUETHI, CTPOAT U
UCCIIEYIOT MaTeMaTHIeCKHe
MO/JIENIN, UCTIONB3YIOT
NpUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOI
JeSITEbHOCTH
17 I'eomeTrpuueckue Brimonnser nelctBus ¢ 17.01.2024

¢burypsl. Y (16)

reOMETPUUYECKUMU (hUrypamu,
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pemnaoT IIaHUMETPUIECKUE
3aJa4d Ha HaXO0XKIECHHUE
F€OMETPUUYECKUX BEJIMYUH

(yrioB)

18

I'eomeTpuueckue
¢urypsl. Yrisl (16)

Brimmonuser neiicTBus ¢
reOMEeTPHUECKUMU (hUTypamH,
pemaroT IIaHUMETPUIECKUE
3aJa41 Ha HAX0XKJICHUE
T€OMETPUUYECKUX BEJTUYUH

(yraoB)

24.01.2024

19

I'eomeTpuueckue
¢urypsr. Jmuns: (17)

Pacnio3Harot reomerpuueckue
(buUrypsI Ha MIOCKOCTH,
Pa3IUYaIOT UX B3aUMHOE
MI0JIO’KEHUE, N300paKkatoT
reoOMeTpUYEecKe (QUTypHI,
pemarOT IJIAHUMCTPUYCCKUC
3a71a4M Ha HaXOXK/ICHHE
reOMCTPHUYCCKUX BCINYNH (Z[J'II/IH,

YTJIOB)

31.01.2024

20

I'eomeTpuueckue
¢burypsl. Jnunst (17)

Pacnio3naror reomerpuyeckue
(burypsl Ha MJIOCKOCTH,
pasIn4aroT UX B3aUMHOE
HOJIOKEHHE, H300paxaroT
reoMeTpuyecKue QUrypsl,
pelIaoT JIaHUMEeTPUYECKHUe
3aJjauu Ha HaXO0XKJCHHE
reoOMEeTPUUYECKUX BEIUYHH (JIIHH,

YIJIOB)

07.02.2024

21

IImomane
MHOTOyTOJhHUKA (18)

Pacnio3nator reomerpudeckue
¢Gurypsl Ha MJIOCKOCTH, PELIAIOT
MUTAHUMETPUYECKHE 3a/1a4H Ha
HAXO0XJICHUE TEOMETPUUECKUX
BEITWYMH (TUTOIIAICH),
OCYIIECTBIISIOT PACUETHI 110

dopmynam

14.02.2024

22

ITmomanns
MHOTOyroisHuKa (18)

Pacno3narot reomerpuyeckue
Gburypsl Ha MIOCKOCTH, PEIIAOT
MJIAHUMETPUIECKUE 3a/1a4H Ha
HaXO0JIEHUE TEOMETPUUYECKUX
BENTWYMH (TUTOIIAICH),
OCYIIECTBIISIIOT PACUYETHI 110

dbopmynam

21.02.2024

23

N3mepenus u
Beraucierus (19)

OnpenensitoT KOOpAUHATHI TOUKH
IIJIOCKOCTH, IIPOBOJASAT OIlEepaluu
HaJl BEKTOPaMH, BBIYHUCIISAIOT
JUIMHY U KOOPJAMHATBI BEKTOPA,
YIOJ MEXIY BEKTOpaMH, CUHYC,
KOCHHYC M TaHT€HC yIJIa

28.02.2024

24

N3mepenus u
BeIYMCIIeHH (19)

OrnpenensitoT KOOpIMHATHI TOYKH
IJIOCKOCTH, MTPOBOJAT ONEpaLiin
HaJ BEKTOPaMH, BBIYHCIISIOT
JUIMHY ¥ KOOPJIMHATHI BEKTOPA,

06.03.2024
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YroJl MEeXAy BEKTOpaMH, CUHYC,
KOCHUHYC ¥ TAHI'€HC yIiIa

25 Teopernueckue [TpoBomAT mOKa3aTeIIbHBIC 13.03.2024
acnekTsl (20) pacCyKJIeHHUs, OLICHUBAIOT
JIOTHYECKYIO MTPABHILHOCTh
paccyXIeHH, pacliO3HAIOT
OIMIMOOYHBIC 3aKIIOYCHUS
26 Teopernueckue [TpoBoasT MOKA3aTENBHBIE 20.03.2024
acriekTsl (20) paccy>KICHHUs, OLCHHUBAIOT
JIOTHYECKYIO MPABUIBHOCTh
pacCyXICHHM, paCIIO3HAIOT
OIMOOYHBIC 3aKIIFOUCHUS
27 Cucremsl HepaBeHCTB | Pemator ypaBHenus, HepaBeHcTBa | 03.04.2024
(15) U MX CHCTEMBI,
28 Cucremsl HepaBeHCTB | PemnaroT ypaBuenus, nepasencta | 10.04.2024
(15) U MX CHCTEMBI,
29 BepositHOCTB Haxonst BeposTHOCTh 17.04.2024
coOwrtuii (10) CITy9aifHBIX COOBITHIA B
NPOCTEUIINX pacueTax
30 BeposiTHOCTB HaxonsT BeposiTHOCTB 24.04.2024
coObrTuii (10) CIIy4aifHbIX COOBITHIA B
IIPOCTEUIINX pacueTax
31 [TocnenoBarensHocTH | Pacno3naror apupmernueckne u | 08.05.2024
u nporpeccud (12) r€OMETPUYECKHE NTPOTPECCUH,
peIIaroT 3aJ1a41 C IPUMEHEHUEM
(dbopMyIBI 00IIIETO YieHa U
CYMMBI HECKOJIBKHUX YJICHOB
IPOTPECCUH
32 [TocnenoBarensHocTH | Pacnosnator apupmernyeckne u | 15.05.2024
u iporpeccud (12) reOMETPHUECKUE NTPOrPECCHH,
peIIaroT 3a/1a41 C MPUMEHEHUEM
dbopMyIbI 0011IETO YiieHa U
CYMMBI HECKOJIbKHX WJICHOB
pOrpeccuu
33 Paborta ¢ KUM 22.05.2024
(gactsp 1)
34 Paborta ¢ KUM 23.05.2024
(uactsb 1)
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