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IMosicHuTEIBLHAS 3aNIMCKA

HopmaTuBHO-ipaBoBbI€ 1OKYMEHTBI

PaGouast mporpamma cocTaBliecHa Ha OCHOBE CIICYIOIIUX HOPMATHBHBIX IOKYMEHTOB:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3zoBanuu B Poccuiickoi
denepauuny;

npukaza Munnpocsemnienusi Poccun ot 22.03.2021 Ne 115 «O6 ytBepxknenun Ilopsinka
OpraHu3allii W  OCYILECTBICHHS 00pa3oBaTEIbHOH JEATENPHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTeIHLHBIM MPOTPAMMaM HadaIbHOTO OOIIETo,
OCHOBHOT'O OOIIIETO U CpeTHEro 001Iero 00pa3oBaHuM;

npuka3za Munnpocemenust Poccun ot 16.11.2022 Ne 993 «O06 yTBepxkaeHuu deaepaibHON
00pa3zoBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00111er0 00pazoBanusy (nanee — @OIT O0O0);
npukaza MunnpocsemieHus Poccun ot 31.05.2021 Ne 287 «O06 yTBepkaeHuu (heaepaabHOro
rocy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00111ero o0pa3oBaHusy (1anee —
OI'OC OOO TpeThero NoKoJICHHs);

CaHUTapHO-2MIUIEMHOJIOTHYECKAE TPeOOBaHMUSA K YCIOBHSIM W OpraHM3alUd OOYYEHHUs B
0011e00pa3oBaTeNbHBIX YUPEKACHUSAX, YTBEPKICHHBIX
MOCTaHOBJIeHHEM [ TaBHOTO ToCyAapCTBEHHOTO CAHUTAPHOTO

Bpaua Poccuiickoit @enepanuu ot ot 28 ceHTs10pst 2020 r. Ne 28
(manee — CanlluH 2.4.3648-20);

Ieas kypca:

cucremMarmnsanuia 3HAHUK U CII0CO0OOB ACATCIIBHOCTH YyYallUXCA IO MAaTCMATHUKE 3a KypC OCHOBHOM
IIKOJBbI, ITOAIOTOBKA 06y11a}0m1/1xc;1 9 kmacca K OCHOBHOMY TOCYHapCTBECHHOMY 3K3aMCHY IIO
MaTC€MaTHuKe.

3agaum kypca:

e 3akpenuTb OCHOBHbIE TEOPETUYECKUE TIIOHATUS M ONPEICIIEHUS II0 OCHOBHBIM
U3y4aeMbIM pa3zieiam;

e OrtpaboTaTh OCHOBHBIE THUMBI 3adauy u3ydaeMmbix TunoB KM OI'D «Anrebpa» u
«'eoMeTpHs» U UX aJITOPUTM PEIICHUS;

e dopmMupoBarh y 00y4aroUIMXcs LIETOCTHOTO IMPEJICTaBICHUS O TEME, €€ 3HaueHUs B
pazzene MaTeMaTHKU, MEXIPEIMETHBIE CBS3U C APYTUMHU TEMaMH;

e Cnoco6cTBOBaTh MHTEUIEKTYaIbHOMY Pa3BUTHIO ydyalluxcs, (OpMHUPOBAHUIO KayecTB
MBILIEHHS], XapaKTEPHBIX I MaTeMaTUYeCKOM AesITeIbHOCTH U HEOOXOJUMBIX YUEHUKY
Juist yenemmHo# cnaun OI'D, nis o61iel conuanbHOM OpUEeHTaluY;

e AKIEHTHpPOBAaTh BHHMMAaHHE YydYallUXCsi Ha €IUHBIX TpeOOBaHMAX K IpaBUIIaM
o(opMIIeHNs pa3IMYHBIX BUI0B 33JJaHU, BKIIIOYAEMBIX B UTOTOBYIO aTTECTALHIO 32 KYpC
OCHOBHOM IIKOJIBIL.

e CnocoOcTBOBaTh CO3JIAaHUIO YCJIOBHUN OCMBICIIEHHOCTH YUY€HHsI, BKJIIOUYEHHUS B HETO
00yyaroIerocsi Ha ypoBHe He TOJIbKO MHTEJIEKTYaIbHOM, HO IMYHOCTHOM M COLMaIbHON
AKTUBHOCTH C IPUMEHEHUEM TE€X WJIM MHBIX METO/I0B O0yUEHUSI.



[Iporpamma kypca «lloaroroBka k OI'D mo mareMarwke» NpeaHa3HAuY€Ha JJIsl MOBBIMICHUS
3¢ HEKTUBHOCTH MOATOTOBKH 00ydaromuxcst 9 kiacca K OCHOBHOMY rOCYAapCTBEHHOMY SK3aMEHY IO
MaTeMaTHKE 3a Kypc OCHOBHOM IIKOJIBI ¥ TPEelyCMAaTPUBAET UX MOATOTOBKY K JalbHEHUIIEMY 00y4eHUIO
B CpEIIHEH IIIKOJIe); HAIIPABJICH HA BOCIIOJIHCHUE HEOCTAIOIINX 3HAHUHN, OTPAOOTKY MPUEMOB PEIICHUS
3a/laHui Pa3IMYHBIX TUIIOB M YPOBHEHM CIIO)KHOCTH BHE 3aBHCHUMOCTH OT (POPMYJIUPOBKH, a TaKKe
oTpaboTKy THUMOBBIX 3amaHuii OI'D 1o MaTemMaTmke HAa TECTOBOM MaTepuaie; IO3BOJUT
CUCTeMAaTHU3UPOBaTh M YIUIYOUTHb 3HAHMS YYallUXCs MO Pa3jMyYHBIM pasjieraM Kypca MaTeMaTUKU
OCHOBHOM IIKOJBI (apuMeTuke, aredpe, CTaTUCTUKE, TCOPUH BEPOSTHOCTEH UTEOMETPHUN ).

[IporpaMmma Kypca coctaBieHa Ha ocHOBe (O0s3aTEIBPHOTO MHHUMYyMa COJCPIKaHUS
00pa30BaTeNbHBIX MPOTPAMM [0 MATEMATHKE W TPEOOBAaHWI K YPOBHIO TOJTIOTOBKHU BBHITYCKHHKOB
OCHOBHOM mIKOJIBI, ¢ yueToM Crienudukanuun KUM st nposenenus OI'D 1o maTeMaTuke U
Komudukaropa nposepsiembix TpeboBanuii k pesynbratam ocBoeHusi OOIl OOO u 31emMeHTOoB
coaepxkanus s npoBenenus OI'D nmo marematuke, noarotosieHHbix OUIIN.

B cootBercTBUU ¢ yueOHBIM TuTaHOM» Ha 2023-2024 yueOHBIN TO1 HA U3YYEHUEKYpCca
oTBe/IeHO 34 yaca u3 yacTH yueOHoro miana (1 gac B Heaelo).

IInanupyemMbie pe3yabTaThl 0OCBOCHHUS NPOIPaAaMMbI Kypca
Jluunocmuvle pezyiomamaoi:

e OTBETCTBEHHOE OTHOILIEHHWE K YYEHHMIO, TOTOBHOCTb U CIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIlMU K OOYYEHHUIO U MMO3HAHUIO, OCO3HAHHOMY BHIOOpY U
IIOCTPOCHUIO JalIbHENIIeW UHINBUYaJIbHOW TPaeKTOpUM 00pa3oBaHUs Ha 0a3e OpUEHTHUPOBKU
B Mmupe npodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTEHUH, € YYETOM YCTOMYMBBIX
[I03HaBaTEIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBaKUTEJILHOTO OTHOLIEHHUS K
Tpyay.

e ®opMHPOBAHHME LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH.
OcBoeHUE coLMaIbHBIX HOPM, IIPABUJI IOBEIEHUS, poJiel U POPM COLMANIbHOM KU3HU.

e Pa3BuTHE MOPAJIILHOT'O CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUH MOPATIBHBIX MPOOJIEM HAOCHOBE
JUYHOCTHOTO BBIOOpa, (pOpMHUpPOBAHUS HPABCTBCHHBIX YYBCTB M HPABCTBEHHOTO TOBEICHUS,
OCO3HaHHOTO Y OTBETCTBEHHOI'O OTHOIIEHUS K HPAaBCTBEHHBIM MOCTYIIKaM.

e dopmMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYITHUYECTBE.

e dopmupoBaHuEe CIMOCOOHOCTH K 3MOIMOHATIHLHOMY BOCHPHUATUIO MAaTEMaTHUYECKHUX OOBEKTOB,
3a/1a4, peIeHN, pPacCyKACHUN
Memanpeomemnule pe3yromamsi 00y4enus
Pezynamuenvie YY/|

® OmpenensITh COOCTBEHHBbIC MPOOJIEMbl U MPUYMHBI WX BO3HUKHOBEHHUS MPH padoTe C
MaTeMaTHYeCKUMU 00bEKTaMU;

e (GopMyIupoBaTh COOCTBEHHBIC BEPCHUU WJIM TPHUMEHSTh YK€ H3BECTHbIE (OPMBI U
METO/bl PEIICHUS] MaTeMAaTH4YeCKOW MpoOsieMbl, (POPMYyIUPOBATH MPEANOIIOKEHUS U
CTPOUTH THUIIOTE3bl OTHOCHUTEIHLHO pAacCMATPUBAEMOT0 OOBEKTa M MPEIBOCXHIIATH
pe3yabTaThl CBOCH y4eOHO-TI03HABATEIHLHOM e TEILHOCTH;

® ONpenensaTh MyTH JOCTUKEHHUs 1eJied M B3BEIIMBATh BO3MOXKHOCTH pPAa3pelIeHUs
OTIpe/IcNIEHHBIX Y4eOHO-TI03HABATEIBHBIX 3a/1ad4 B COOTBETCTBHHM C OMPEICICHHBIMH
KPUTEPHUSIMHU U 33]1a4aMu;

® BBICTpPaWBaTh COOCTBEHHOE O00pa3oBaTeIbHOE MOMAMPOCTPAHCTBO I pPa3pelIeHHs
ONpENIETICHHOTO Kpyra 3a/1a4, ONpeIesaTh U HAXOAUTh YCIOBHS JJIs peanu3aliu uaeu u
MJIaHOB (CaMo00yUeHue);

® CaMOCTOSTEIHHO BEIOMPATH CPEIU MPEUIOKEHHBIX PECYypcoB Hanbomnee Y3 GeKTUBHBIE U
3HAYUMBIE TIPH pabOTe C OMPEIECTEHHON MaTEMAaTHIECKON MOJIEIBIO;



® yMEThb COCTaBIATh IUIAH pa3pelIcHHs] OIPEACICHHOIO Kpyra 3ajad, HCIOJb3Ys
pa3IMYHBIE CXEMBI, PECYPCHI IOCTPOCHUS AUArPAMM, MEHTAJIbHBIX KaPT, MO3BOJISIOMIMX
IIPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHaIU3 3aauH;

e yMeTh IUIAHUPOBATh CBOW 0Opa30BaTENIbHBIA MapUIpyT, KOPPEKTUPOBAaTh U BHOCHUTH
OlpeieIeHHble U3MEHEHUS, KAUECTBEHHO BIIMAIOLINE HAa KOHEYHBIM IPOIYKT yyeOHO-
MMO3HABaTEIIbHOM JESITEIHbHOCTH,

® yMEHHUE KaueCTBEHHO COOTHOCUTb CBOM JIEUCTBUS C IMPEABKYLIAEMbIM UTOTOM y4eOHO-
IIO3HABATEJILHOM [JEATEIbHOCTH IOCPEACTBOM KOHTPOJS M IJIAHUPOBAHUS Y4eOHOIO
mpoluecca B COOTBETCTBUU € H3MEHSIOIIMMHUCA CUTYyalMSIMM M IPUMEHSEMBIMU
cpeAcTBaMU M (OpMaMU OpraHu3alUM COTPYJHHYECTBA, A TAKKE WHIAWBUIYAIbHOM
paboThI HA YPOKE;

e yMeHHue OTOMpaTh COOTBETCTBYIOLIME CPEICTBA PeATU3aLUU PEILIEHUS] MATeMaTHYECKIX
3ajjay, MOJAOMpaTb MHCTPYMEHTHI Ul OLIEHUBAHMs CBOEH TpaeKTopuu B pabore ¢
MaTEMaTUYECKUMHU MOHATUSIMU U MOJIETISIMU;

Hoznaeamenvnvie YY/[

® yMEHHE ONPENENATh OCHOBOIOJAralwllee IOHATUE U MIPOU3BOAUTH  JIOTHKO-
CTPYKTYPHBIM aHalu3, ONPEIENATh OCHOBHBIE IIPU3HAKM W CBOMCTBAa C IIOMOIIBIO
COOTBETCTBYIOILIUX CPEJCTB U UHCTPYMEHTOB;

e yMEHHE MpPOBOJIUTH Kiaccu(UKalKI0 OOBEKTOB HAa OCHOBE KpPUTEPUEB, BBIIENIATH
OCHOBHOE Ha ()OHE BTOPOCTENEHHBIX IaHHbIX;

® YyMEHHE TPOBOJIUTH JIOTMYECKOE pacCy)KICHHE B HANpaBJICHUH OT OOMIMX
3aKOHOMEPHOCTEN N3y4aeMOM 3a1a4M 10 YACTHBIX PACCMOTPEHU;

® YMECHHE CTPOUTH JIOTHUECKHUE PACCYKACHHSI HA OCHOBE CUCTEMHBIX CPABHEHUI OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI0 MaTeMaTH4eCKOro pas3jiena WU MOJENH, IOHATUSA WIH
KJIACCOB, BBIJIETISS ONPE/IEICHHBIE CYIIIECTBEHHbIE PU3HAKU WJIM KPUTEPUH;

® YMCHHME BBIBIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMYHOCTH
COOTBETCTBYIOLIMX LIETIOUEK PAacCyXJIeHUI npu paboTe ¢ MaTeMaTHUECKUMU 33a4yaMH,
YMETh MOAPOOHO U CXKATO MPEACTABIATH ACTAIU3ALUI0 OCHOBHBIX KOMIIOHEHTOB IIPU
JI0Ka3aTeNbCTBE MTOHATUM U COOTHOIIEHU Ha MaTEMAaTUYECKOM SI3BIKE;

® yMEHHE OpPraHM30BbIBaTh IMOUCK W BBISIBIATH MPUYMHBI BO3HHUKAIOIIMX IPOLECCOB,
ABJIEHUHM, HauOosiee BEepOSTHbIE (AKTOPHI, 10 KOTOPHIM MaT€MaTUYEeCKUE MOJENIN U
00BEKTBl BEOyT ceOsl MO OIpeNeIeHHbIM JIOTHYECKUM 3aKOHaM, yYMETh INPHUBOJIHUTH
IPUYMHHO-CJIEICTBEHHBIN aHAIN3 MOHATUH, CY>KJIEHUN 1 MaTeMaTHYE€CKUX 3aKOHOB;

® yMEHHE CTPOMTh MaTeMaTHUYECKyI0 MOJENb MpHU 3aJaHHOM YCIOBHHM, 00JIaJarolei
ONpENIeNIEHHBIMU  XapakTepUCTUKAaMH  OOBEKTa MpPHU HAIUYUU  ONpPEIENICHHBIX
KOMIIOHEHTOB ()OPMHUPYIOLIErocsl MPEANoIaraéMoro MoHATUS WIN SBIECHUS;

® YMEHHE  IEPEBOAUTH  TEKCTOBYKD  CTPYKTYPHO-CMBICIOBYIO  COCTABJISIOILYIO
MaTeMaTUYeCKON 3aJaud Ha S3bIK TIpaHUuecKoro OTOOpaKEHUS - COCTaBJICHUS
MaTEMaTUYECKON MOJIENIN, COXPAHSAIOIIEN OCHOBHBIE CBOICTBA U XapaKTEPUCTHKHY;

e yMEHHE 3aJlaBaTh IUIaH pEIICHUsS MAaTeMaTUYEeCKOM 3aJauM, peaiu30BbIBATH AJITOPUTM
JNEHCTBUI KaK MOLIAroBOM HMHCTPYKIMM MAJIs pa3pelieHus y4eOHO-IT03HABaTEIbHON
3a/1a4u;

® yYMEHHE CTPOUTH JOKA3aTEIbCTBO METOAOM OT IIPOTUBHOIO;

e yMmeHue paboTaTh ¢ MPOOJIIEMHON CUTYaITUEH, OCYIIIECTBIATh 00pa30BaTENbHbIN Mpolecc
MOCPEACTBOM MOMCKA METOJIOB U CIIOCOOOB pa3peleHus 3aauu, ONPEaeNsTh IPaHHIIbI
CBOETr0 00pa30BaTENHLHOIO MPOCTPAHCTBA;

® yMETh OPUEHTHUPOBATHCA B TEKCTE, BHISABIIATH IJIABHOE YCIOBHUE 3a/1a4l U yCTaHABIUBATh
COOTHOILIEHUE PacCMaTPUBAEMbIX 0OBEKTOB;

e yMEHHE IMEepeBOANUTh, HHTEPIPETHPOBATh TEKCT B HHBIE (POPMBI NpeACTaBICHUS
UH(OPMALIUU: CXEMBI, TUarpaMMbl, TpauecKoe MpeaCTaBICHUE JaHHBIX;

Kommynuxamuenvie YY/|



yMeHue paboTtaTh B KOMaHJe, (OPMHUPOBAHUE HABBHIKOB COTPYIHHUYECTBA U y4eOHOTO
B3aMMOJICHCTBUS B YCIIOBHUSIX KOMAaHIHON UTPHI HJIM UHOW (POPMBI B3aUMO/ICHCTBHSI;
YMEHHE paclpeleNisaTh POJIH M 33/ladydl B paMKax 3aHsATHs, GOPMHUPYS TaKKE HABBIKH
OpraHU3aTOPCKOTO XapaKTepa,

YMEHHE OLIEHUBATh IMPABWIBHOCTh COOCTBEHHBIX ACMCTBUIA, a TaKkKe IEATEIbHOCTH
JIPYTUX YYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIUH, (OPMYITUPOBATh U OTCTAMBATH B3IJISIBI,
apryMEHTHUPOBAThH JOBOJBI, BEIBOJIBI, @ TAK)KE BBIBUTATh KOHTAPTYMEHTBI, HEOOXOIUMBIC
JUTSI BBISIBIICHUS] CUTYAIMU yCIieXa B PEIICHUH TOW WM MHOM MaTeMaTU4yecKoil 3a1a4u;
YMEHHE TOJh30BAThCS MATEMATHUYECKUMU TEPMHUHAMH JJIs PEIIeHUs Yy4eOHO-
MO3HABATENIbHBIX 33/1a4, & TAK)KE CTPOUTh COOTBETCTBYIOIINE PEUEBbIC BHICKA3bIBAHUS Ha
MaTEeMaTHYECKOM S3bIKE JIJIsl BRICTPAaUBAHUSI MATEMAaTUYSCKOW MOICIIH;

YMETb CTPOUTh MAaTeMAaTUYECKME MOJEIM C MOMOUIIbI0  COOTBETCTBYIOIIETO
IPOrpaMMHOT0 0OecreueHus, CEpBUCOB CBOOOIHOTO OTAAIIEHHOTO JIOCTYTIA;

YMETh TPaMOTHO M YETKO, corjacHo mpasmiam odopmieaus KNMM-a OI'D 3aHOoCUTH
MIOJTyYEHHBIC PE3YJIbTATHI - OTBETHI.

Ilpeomemnule pesynomamol:

(GopMUpOBaHHE HABBIKOB IIOMCKAa MaTeMAaTUYECKOTO METOJd, aJIropuTMa M IOHMCKa
pelieHus 3a1a4u B CTpyKType 3aaa4y OI'9;
(opMupOBaHKE HaBbIKa PEIICHUS ONPEEIEHHBIX TUIIOB 33Ja4 B CTPYKType 3anad OI'D;
yMeHHe paboTaTh C TaOJMIIAMHM, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH; YMETh
IpeoOpa3oBbIBaTh 3HAKU U CUMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSIEMBIX METOAX AJIs
peleHus 00pa3oBaTeNIbHBIX 3a/1a4;
YMEHUE TPUBOIUTH B CHUCTEMY, COIOCTaBINATh, 0000maTh W aHAIM3UPOBATH
UH(POPMALIMOHHbIE KOMIIOHEHThl MaTeMaTHYeCKOro XapakTepa U YMeTb IpPUMEHSTb
3aKOHBI U MPaBUJIA JUIsl PEILIEHUS] KOHKPETHBIX 3a/1a4;
YMEHHUE BBLACIATH INIaBHYIO U H30BITOUYHYIO MH(POPMALMIO, IPOU3BOJUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIOCOOOB peEIICHUs; YMETh
MPEJICTaBIIATh B CIIOBECHOU (pOopMe, HCTIONB3YsI CXEMBI U pa3InyHble TaOIHIIbI, FpaduKu
U JIMarpaMMbl, KapThl MOHATUH U KJIACTE€Phl, OCHOBHBIE UJEU U IJIaH PEILICHUs TON WIH
WHON MaTEMaTUYECKOM 3aJa4H.

Tpebosanus K yposHIO NOO20MOBKU YUAUUXCSL

Harypaasbnble yuciaa. {poou. PanuonajabHblie yncia
Buinycknux nayuumcsa:

MOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUMCIICHUS;

OIIepUpPOBATh NOHATUSAMH, CBSI3aHHBIMHU C JIETMMOCTBIO HaTypaJIbHbIX YUCEIT;

BbIpaXaThb YWCJIAa B OSKBUBAICHTHBIX (popmax, BbIOMpas Hanbojee MNOAXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYalluu;

CpPaBHMBATbh U yNOPSII0UMBATh PallIOHATIbHBIC YNCIIA;

BBITOJIHATh BBIYMCIIECHUS C PALlMOHAIBHBIMU YMCIIAMH, COYETAsl YCTHHIE U TMCbMEHHBIE
PUEMBI BBIUMCIIEHUH, IPUMEHEHUE KaJIbKYJISATOPA;

UCIIOJIb30BaTh TMOHATUS U YMEHHUS, CBSI3aHHBIE C IPONOPLHOHAIBHOCTHIO BEJIWYHH,
MPOLIEHTaMH, B X0/I€ pEIICHHUS MaTeMaTUYECKUX 3a]1a4 U 3a/1a4 U3 CMEXHBIX [TPEIMETOB,
BBITOJIHATH HECJIOKHBIE TPAKTUYECKUE PACUETHI.

JlelicTBUTEILHBIE YHACJIA
Buinycknux nayuumecs:

HCII0JIB30BAaTh HAYAJIBHBIC IPEACTABIICHUSA O MHOXCECTBC HGIZCTBPITCJ'IBHBIX YHUCCII,
ONCpUPOBATH MOHATUCM KBAAPATHOI'O KOPHSA, IPUMCHATL €T0 B BBIYUCIICHUAX.

Auaredpanyeckne BbIpaKeHHs
Buinycknuxnayuumcsi:



® ONEpUpOBATH MOHATUSIMHU TOXKIECTBOY, «TOKIECTBEHHOE PEOOpa3oOBaHuey, peliaTh
3a/1auu, coqiepkaire OyKBeHHbIC JaHHBIC, padoTaTh ¢ PopMyIIaMu;
® BBINOJNHATH MNPEOOPA3OBAHMSI BBIPAKEHUH, COMAEPXKAIIMX CTENEHH C  IEIBIMU
MOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHU;
® BBINOJIHATH TOXKIECTBEHHBIE MPEOOPa30BaHMs PAIMOHATIBHBIX BBIPAXKEHUNH HA OCHOBE
MpaBUJI ACUCTBUIA HAJ MHOTOWIEHAMH U anre0panyecKuMu ApoOsMH;
®  BBINOJHATH PA3JIOKEHUE MHOIOYJIEHOB HA MHOYKUTEIH.
YpaBHeHus
Buinycknux nayuumes:
e peuaTh OCHOBHBIE BUJbI PALIMOHANBHBIX YPAaBHEHUN C OJHOM NEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHH C IByMsI IEPEMEHHBIMU;
® [IOHMMaTh YpPaBHEHHE KaK BAaXHEHIIYI0 MAaTEMaTUUYECKYIO MOJEIb IS ONHCAHUS U
U3YYEHUS Pa3HOOOpa3HbIX pealbHbIX CHUTYyallMii, peuarb TEeKCTOBbIE 3aJlaud
anreOpandecKuM METOIOM;
® [pPUMEHSTH rpaduyecKue MpeICTaBICHUS TSl UCCIIeIOBAaHUSl YPaBHEHUMN, UCCIIEIOBaHUS
Y PEILLIECHUs CUCTEM YPAaBHEHMM C IBYMs IEPEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® TIOHMMAaTh U MPUMEHITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C OTHOIIICHHEM
HEpaBEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB;
® pelaTh JMHEWHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI; peuiaTh
KBaJIpaTHbIC HEPABEHCTBA C ONOPOI Ha rpaduyecKue MpeCTaBICHUS.
OcHoBHbIe NOHATHSA. YHCI10BbIEe QYyHKIMH
Buinycknux nayuumes:
® [IOHUMATh © HCIIOJB30BaTh (DYHKIMOHAIBHBIC IOHSATHUS M SI3bIK  (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);
® CTPOUTH rpadKu ANEMEHTAPHBIX (YHKIIUI; UCCIE0BATh CBOMCTBA YUCIOBBIX (DYHKIIUI
HA OCHOBE M3y4YEHUS MOBEIEHUS UX IpadUKOB;
e TIOHMMaTh (PYHKIMI0O KaK BAXKHEUIIYID MaTEeMaTHYECKYI0 MOJENb JJisi OIMUCAHUS
MIPOIIECCOB U SIBJICHUM OKPYXKAIOLIEro MUpa, MPUMEHATh (DYHKIIMOHABHBIN SI3BIK IS
OTHMCAaHUS U UCCIEA0BAaHUS 3aBUCUMOCTEN MKy GU3NUECKUMU BETHUYNHAMH.
OnucarejibHasi CTATUCTHKA
Buinycknux nayuumes:
® JCIOJIb30BaTh MPOCTEHINE CIOCOOBI MPEACTABICHUS W aHalu3a CTAaTHCTHYECKUX
JTAHHBIX.
Cay4aiinblie cOOBITHSI U BEPOATHOCTD
BorinycKHUKHAYYHMTCS
® HaxOJUTHOTHOCUTEIHHYIO YaCTOTY U BEPOSATHOCTH CIy4ailHOTO COOBITHS.
Kom0unnaropuka
e BHIIyCKHUK HAy4YUTCS peliaTh KOMOWHATOPHBIE 3a/layd  Ha HAXOXJEHHWE 4YHuCia
00BEKTOB UM KOMOMHALIUH.
Harnsgnas reomerpust
Buinycknuxk nayyumes:
® pacro3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJACISIX U B OKPYXKAIOIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPHUECKUE (PUTYPBL;
® pacro3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOIBHOTO NapaljIesIeuIe a, MPaBmIbHON
MAPaMUIbI, TAJTUHIPA U KOHYCA;
® CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapayieeuIea;
® OmpeleNsITh M0 JTUHEHHBIM pa3MepaMm pa3BEPTKU (GUTYpPHI JIMHEHHBIE pa3Mephbl CaMoi
¢burypsl u Ha060poT;
® BBIUHCIATH 00BEM MPSMOYTOIHHOTO TapaAIJICIICTIUIICIA.




I'eomerpuueckne purypnbl
Buinycknux nayuumes:
® TI0JIb30BAThCS SI3bIKOM F€OMETPUHM JJI ONIMCAHMS MIPEAMETOB OKPYKAIOIIET0 MUpa U UX
B3aUMHOTI'O PACIOJIOKEHHS;
® pacro3HaBaTh ¥ M300pakaTh HA YEPTEXKaxX M PUCYHKAX reOMETpUYecKre QUTYphl U UX
KOH(HUTypaInu;
® HAXOJUTh 3HAYCHHS JJIUH JIMHEHHBIX 3JIEMEHTOB (UTYp M MX OTHOIICHHUSA, IPATyCHYIO
Mepy yrioB ot 0° 1o 180°, mpumeHsist onpeesieHns, CBOMCTBA M MPU3HAKK (DUTYp B UX
AIIEMEHTOB, OTHOWICHHA (uryp (paBeHCTBO, Mon00Me, CHMMETPUH, MOBOPOT,
napaJuleNIbHBIN epeHoc);
® ONepUpoBaTh C HAYAJIbHBIMU IOHATUSIMU TPUTOHOMETPUU U BBINOIHATH JIEMEHTapHbIE
orepanuu HaJ QYHKIUSMH YTJIOB;
e pemath 3aJayd Ha JOKa3aTeJbCTBO, OMUPAsCh HAa H3YYEHHbIE CBOWCTBAa (uryp u
OTHOLLIEHUN M€Ky HUMHU U IIPUMEHSS U3yYEHHBIE METO/IbI 10KA3aTENbCTB;
e pelaTh HECIOXHBbIE 3a/Jadyd Ha IIOCTPOEHHE, NPUMEHSS OCHOBHBIE aJITOPUTMBI
MOCTPOEHUS C TOMOILBIO LIUPKYJISl U JTMHEHKH;
e pelaTh NpoCTeHIlIne IIIaHUMETPUUECKUE 3aJa4H B IPOCTPAHCTBE.
HN3mepeHue reoMeTpruyeCKUX BeJMYHH
Buinycknux nayuumes:
®  JCIOJIb30BaTh CBOMCTBA U3MEPEHUs JJIMH, IUIOLWAACH U YIJIOB MPU PEIICHUH 3a/]a4 Ha
HaxOXJICHUE JUIMHBl OTpe3Ka, JUIMHbl OKPYXHOCTH, [JIMHBI JYIM OKpPYXHOCTH,
rpasyCHOM MepHI yria;
® BBIUKUCIATH IUIOMIAJAM TPEYTOJIbHUKOB, MPSAMOYTOJIbHUKOB, MapajlIeIOrpPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYHUCIATH JUIMHY OKPYKHOCTH, IJIMHY IyTH OKPYKHOCTH;
®  BBIUMCIIATH JJTUHBI JIMHEHHBIX JIEMEHTOB (DUTYP U MX YIJIbI, HCIIOIB3YS (POPMYIIBI
JUTMHBI OKPY>KHOCTH | JUTMHBI IYTU OKPYKHOCTH, (hOpMYJIBI TUIOMAAeH Guryp;
e pemiarh 33Ja4M Ha JI0KA3aTeIbCTBO C HUCIOJIb30BaHUEM (HDOPMYI AJTUHBI OKPYKHOCTH U
JUIMHBI 1yTU OKPYKHOCTH, popMyJ Iiomaneit puryp;
e pemarh NPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM T'€OMETPUUECKUX BETNYNH
(Mcnomb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPECTBA).
Koopaunarsi
Buinycknux nayuumes:
®  BBIYNCIATH JUIMHY OTPE3KA 110 KOOPAWHATAM €0 KOHIIOB; BBIUUCIISITH KOOPIUHATEI
CEpEIUHBI OTPE3Ka;
® CIIOJIB30BAaTh KOOPIAUHATHBINA METO JUISl U3YUEHHSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

Copepxanue Kypca

«IIpakTuKO-OpHUeHTHPOBaHHBbIE 3aaHusD» OTpadoTka 3a1a4y Ne 1-5 KM OI'3.

TabmuuHoe W Tpaduueckoe TpeNCTaBICHHWE MAHHBIX, TUIAH M CXEeMa, M3BJICUCHHE HYXHOU
uHpopmanuu. I3MeHYHBOCTH NpU U3MEpeHUsX. Pemmaromniye npasuia. 3aKOHOMEPHOCTH B U3MEHUYHMBBIX
BeTMYMHAX. Beraucienus u nmpeodpasoBanue BeanunH. MccnenoBanne mpocTeHImmX MaTeMaTHIECKUX
MOJIETIEHN.

«Bprumncienus u npeodpaszoBanus». Orpadotka 3agad Ne 6 KM OI'D.

Heiicmeun ¢ namypanvHbiMUu YyucIAMU

Croxxenne M BBIYUTAHUC, KOMIIOHCHTBI CJIOXCHUA W BbIYWTAHUA, CBA3b MCXKIY HHMHU,
HaXO0XJCHUE CyMMBbl U DPA3HOCTH, U3MEHEHUE CYMMBbI M Pa3HOCTH NPU HU3MEHEHUU KOMIIOHEHTOB
CJIOKECHUA U BbIYUTAHUA.



YMHOKEHHE U JIeJIeHIe, KOMITIOHEHThl YMHOKEHUS U JeJIEHUs, CBSA3b MEXAy HUMH, YMHOKEHHUE
U CJIOKEHHUE B CTOJIOMK, JCIIEHUE YTOJIKOM, ITPOBEPKA PE3yNIbTaTa ¢ MOMOIILIO MPUKUIKUA U 0OpaTHOTO
JIEUCTBUSL.

Yucnoswie sviparicenus

YucnoBoe BeIpaXKEHHUE U €r0 3HaU€HUE, MOPSA0K BBIIOTHEHUS IEHCTBUI.

/lpoou. Obviknosennwie opoou

Hons, yactb, ApoOHOE yKcio, ApoOb. [IpobHoe uucio kak pe3ynbratr aeneHus. [IpaBunbHbie u
HeNpaBUWIbHBIE Apo0OH, CMeIaHHast JpoOb (CMEIaHHOE YHCIIO).

3anuch HaTypaldbHOI'O YHCIa B BHJE APOOM C 3a/JlaHHBIM 3HaMeHareleM, MpeoOpa3zoBaHHe
CMEIIIaHHOM IpOoOH B HEMPABUIIBHYIO IPpOOh M HA0OOPOT.

[IpuBenenue apobeit k 00meMy 3HameHaTent0. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnoxeHre W BBIYMTAHUWE OOBIKHOBEHHBIX ApoOei. YMHOXKCHHE U JICJICHHE OOBIKHOBEHHBIX
TpoOei.

Apudmernueckne IeHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeiCTBUS C JPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUll U UX npUMeHeHUe NPU 8bINOJHEHUU 0eticmEu.

Hecamuunvie opoou

[IpeoOpazoBaHre NECATUYHBIX JIpoOei B OOBIKHOBEHHBIC. CpaBHEHHE ICCSITHYHBIX JPOOCH.
CrnoxxeHue W BBIYMTAHHME ACCATHUHBIX ApobOeil. OKpyrieHue AeCSITUYHBIX ApoOel. YMHOXKEHUEe U
NeNICHUEe JECATHUYHBIX Jpo0ei. [Ipeobpazosanue 00biKHOGeHHbIX Opodeli 6 OecsimuyHble OpPOOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvusie yucaa

MHOXeCTBO paluoHaidbHBIX uuncen. CpaBHeHHE palUMOHANBHBIX uucen. JlelicTBus c
panMoHAIBHBIMY YncTaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

/Jlpobno-payuonansvhsie bipasrcenus

[IpeoOpazoBanre JAPOOHO-TUHEHHBIX BBIPAKEHUH: CIIOKCHHWE, YMHOXXCHHUE, JICJIICHHE.
Aneebpauueckas opobs. Cokpawernue aneedpauueckux opobdeii. Ilpusedenue ancedpauueckux opobell
K obwemy 3Hamenamento. [lelicmeus ¢ aneebpauyeckumu OpoosMU: CIOJCEHUe, BbluumaHue,
VMHOMCEHUe, OelleHue, 80386e0eHUe 8 CIeneHb.

«/deficTBuTeIbHBIE YHCIa». OTpaboTka 3a1au Ne 7 KM OI'D.

Payuonanvuvie uucna

N300pakeHue yncesn Ha YUCI0BOM (KOOpAMHATHO) npsimoit. CpaBHeHUe yncen. Moaynb ducna,
reOMETPUYECKAsl UHTEPIPETALHs MOAYISA yucna. J[eMCTBUSA ¢ MOJOKUTEIBHBIMU U OTPULATEIbHBIMU
yuciaMu. MHOXECTBO LENBIX YUCEIL.

Koopounama mouku

OCHOBHBIE MOHATHS, KOOPOUHAMHBIU Y4, paccmosHue medxcoy moukamu. Koopounamol
MOYKU.

Hppayuonansuvie yucna

ITonsTHE MppanMOHaNBHOTO Yncia. Pacno3HaBaHne MppallMOHAIBHBIX YUCEL.

Mnooicecmso Oeticmeumenvhvix yucei.

«IIpeobpa3oBanue ajiredpanyeckux Boipaxenuii». Orpadorka 3amgau Ne 8 KM OI'D

Hppayuonansuovie yucna

[lonsiTue wuppanuMoHaNbHOrO uyucia. Pacrno3HaBaHue HMppalUOHAIBHBIX uHcen. I[Ipumepsl
JIOKA3aTeNIbCTB B anredpe. /leticmaus ¢ uppayuoHaibHbIMU YUCIAMU: YMHONCEHUe, OelleHUe, 8036e0eHUe
8 cmeneno.

MHnoocecmeso OeticmeumenbHuIX Yucei.

«YpaBHeHus1 M HepaBeHCTBa». OTpadoTtka 3ama4d Ne 9 KM OI'D.
Pasencmea
UYucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO C MEpEMEHHOM.
Ypasnenua



[lonsiTe ypaBHEHUSI M KOpPHS ypaBHEHUS. [Ipedcmasnenue o pagHOCUNbHOCMU VPABHEHUI.
Obaacms onpedenenus ypasHenuss (061acms 00NYCMUMbBLX 3HAYEHUL NePeMeHHO).

Jluneiinoe ypasnenue u e2o Kopuu

Peuienue nuHENHHbIX yYpaBHEHUU. Jlunelinoe ypasneHue ¢ napamempom. Konuuecmeo xopmeii
JIUHEUHO020 YypasHeHus. PeuieHue TUuHeliHbIX YPasHeHUl C NAPaAMempoM.

Keaopammnoe ypagnenue u e2o kopuu

KBanparuble ypaBHeHus. Hemonnble KBagpaTHble ypaBHEHHs. JIMCKPUMHHAHT KBaJApPaTHOIO
ypaBHeHus. Dopmyrna KOpHEH KBaipaTHOro ypaBHeHHA. leopema Buema. Teopema, obpammas
meopeme Buema. PelieHre KBaJpaTHBIX YpaBHEHHI: HCHOJIb30BaHHE (POPMYJIBI ISl HAXOXKICHHUS
KOpHEH, 2paguueckuti mMemod peuieHus, pasiodceHue HA MHOJICUmenu, noobop KopHel ¢
ucnonv3osanuem meopemol Buema. Konuuecmso kopreii K6a0pamHnozo ypasHeHus 8 3a8UCUMOCMU OM
e2o ouckpumunauma. buxeadpammuvie ypasuenus. Ypaenenus, c6ooumbvie K TUHEUHbIM U K8AOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

/Jlpoono-payuonanvhsle ypagHeHus

Pemenne mnpocTedmmx ApoOHO-TMHEHHBIX YpaBHEHUU. Peuwienue OpoOHO-payuoOHAIbHBIX
VPAGHEeHUII.

Memoowbl pewienus ypagHeHull: Memoobl PABHOCUNILHLIX NPeodpa3’08aHuil, Memoo 3aMeHbl
nepemenHou, epapuueckuti memoo. Mcnonvzosanue ceoticme pyukyuil npu peuienuu ypasHeHull.

J® Jr®

IIpocmetiwue uppayuonanvhvie ypasHenus 6uoa

n
VYpasuenus suoa X = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHII» OTpaboTka 3a71au Ne 10 KUM OI'D.
Cnhyuaiinvle coovimus

=a, = .YYaifHbIE OIBITHI (IKCIIEPUMEHTHI), SIIEMEHTapHbIE CIyYaifHbIe COOBITHS (MCXO/BI).
BepositHOCTH Sr1eMeHTapHBIX cOOBITHI. COOBITHS B CITy4aifHBIX SKCIIEPIMEHTaX U OJIarONMpHUATCTBYOIINE
3JIEMEHTapHbIE COOBITHA. BeposTHOCTH citydaitHbIX COOBITHHA. OIBITH ¢ pPABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
coOerTusamu. Kitaccuueckue BEPOATHOCTHBIC ONBITHI CUCITIOJIb30BAHNEM MOHET, Ky6I/IKOB.

«@ynkuum u rpagukm». Orpadotka 3agau Ne 11 KM OI'D.

Dyukyuu

Hlonuamue ¢hynkyuu

JlekapToBBI KOOpPAWHATHI Ha TUIOCKOCTH. DOpMUpOBaHHE MPEICTABICHUI O METalpeaMETHOM
MOHATUU «KOOpAUHATh». CrocoObl 3afaHus (YHKUUN: aHAIMTUYECKUH, rpaduyecKuii, TaOIUYHbIH.
I'padux Gynkiun. [Tpumepsr QyHKIHIA, TTOTy9aeMbIX B IPOIECCE HCCIESTOBAHNS PA3THYHBIXPEATbHBIX
IIPOLIECCOB U pellleHus 3a1a4. 3HaueHne pyHKuuu B Touke. CBoicTBa GyHKIMI: 00JaCTh ONpeeneHus,
MHOYKECTBO 3HAUEHUH, HyJTH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA,YeMHOCHb/HeuemHOCHb, TTIPOMEKYTKH
BO3pacTaHMs M yObIBaHMs, HauOousiblllee M HauMEHblIee 3HaueHMs. VccriemoBaHue (QyHKIUM IO ee
rpaduKy.

Juneiinasa ¢pynxkyun

CpoiicTBa U rpaduk JMHEHHOW (QYHKIUH. YTI0BOM Ko3(pduuueHT npsmoi. Pacmonoxenue
rpaduka JUHEHHOW (QYHKIIMHM B 3aBHUCHMOCTH OT €€ YIJoBoro ko3dduiuueHta u cBOOOAHOTO 4ieHa.
Haxoorcoenue kosghgpuyuenmos nunetinoii pynkyuu no 3a0auHbIM YCA0BUAM. NPOXOAHCOEHUE NPAMOT
yepe3 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPAMOU uepe3 OaHHYI0 MOYKY U
napanienrbHol OaHHOU NPSIMOIL.

Keaopamuunaa ¢pynkyusn

CpoiictBa u rpaduk KBagpatuyHoW QyHkuuu (mapabona). [locmpoenue epaguka
K8AOPAMU4HOU QYHKYUU NO MOUKAM

Oopammnasn nponopyuoOHaIbLHOCHMY

k
CaoiicTBa (QyHKIUH Y = k y = —. I'unep0bomna.
X X

«ITocsenoBarenbHocTH M nporpeccum» Otpadorka 3agad Ne 12 KM OI'D. (1 gac).



Ilocnedoeamenvnocmu u npozpeccuu

UucnoBas mocneaoBaTesibHOCTh. [IpuMepbl YMCIOBBIX MOCIENOBATENbHOCTENH. beckoHeuHble
mocle0BaTeIbHOCTH. ApudmeTnueckas Mporpeccus U ee CBoicTBa. ['eoMmerpuyeckast Mporpeccusl.
Dopmyna obweco uneHa u cymmvl N NePevix UieHO08 apupdMemuuecKkol U 2eoMempuiecKoll npoepeccull

«YucaoBbie M OyKBeHHbIE BhIpaxkeHus». Otpadotka 3amaau Ne 13 KUM OI'D.

Yucnoevle u 0yKeeHHbIE BLIPAINCEHUS

Bolpaxkxenue c nepemeHHOW. 3HaueHHe BblpaxkeHHs. [lojcraHOBKa BBIpaXEHMH BMECTO
IIEPEMEHHBIX.

I]envie svipasicenusn

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoiicTBa. [IpeoOpa3oBaHusl BBIpaKEHUM,
COJIEp KallMX CTENEHH C HATypaJIbHbIM I10Ka3aTeIeM.

OpnHouneH, MHOToulIeH. JlefcTBUS ¢ OAHOWIEHAMU U MHOTOUYJIEHAMHU (CIOXEHHE, BHIYUTAHUE,
YMHOX€EHHE). POpMyJIbl COKPALIEHHOIO YMHOKEHUS: pa3HOCTh KBAaIPaTOB, KBaIpaT CyMMBI U Pa3HOCTH.
Pa3noxeHre MHOrouJieHa Ha MHOXKUTEJIH: BhIHECEHUE OOIIEro MHOXHUTENS 32 CKOOKHU, TPYNIHUPOBKA,
npuMeHeHne (opMys COKpalleHHOro YMHOXKeHUs. KBaapaTHbI TpexuiieH, pa3ioKeHUEKBaAPaTHOTO
TpeX4IeHa Ha MHOXKUTEIN.

«IIpakTuyeckue pacuersl o gpopmyaam» Orpadotka 3agau Ne 14 KM OI'D

Bripaxenue ¢ nepemeHHON. 3HaueHue BelpaxkeHus. [loncraHoBKa BEIpaK€HUN BMECTO
[IEPEMEHHBIX.

Ilenvie evipasricenun

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeaeM U ee cBoiicTBa. [IpeoOpa3oBaHusl BbIpaXKEHUH,
COJIEpIKaIIMX CTEIIEHH C HATypaJIbHBIM I10Ka3aTelIeM.

OpnHowieH, MHOrowIeH. J[ecTBUS ¢ OJHOWIEHaMU U MHOTOWIEHAMHU (CJI0KEHHE, BBIYUTAHUE,
yMHOeHUe). DopMyIibl COKPAIIEHHOTO YMHOXKEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3aaa4y Ne 15 KM OI'D.

Cucmemul nepasencme

CucreMbl HEpaBEHCTB C OJIHOM IepeMeHHOW. PerieHue CcUCTEM HEpPaBEHCTB C OJHOM
NIEPEMEHHOMN: JTMHEUHBIX, keadpamubix. VI300paxkeHne pelieHusl CUCTEMbl HEpaBEHCTB Ha YHCIOBOM
MpsIMOM. 3aMKCh PELIeHUs] CHCTEMbI HEPaBEHCTB.

«I'eomeTrpuueckue Gpurypsl. Yriabs». Otpadotka 3a1a4 Ne 16 KM OI'D.

Beauuunwi

Benuuuna yrna. ['pangycnas mepa yria.

Tpeyzonvnuk

CgoiicTBa paBHOOEIPEHHOTO TPEyroibHUKA. BHenHuit yron tpeyronbpauka. CymMma yrioB
TPEYTrOJIbHUKA

«I'eomerpuueckue gpurypsl. Jiuunbny. OtpadoTtka 3amad Ne 17 KM OI'D

Duzypui 6 zeomempuu u 6 OKpyyHcaruiem mupe

['eomerpuueckas ¢purypa. Buyrpensss, BHenHss o0acTi GUrypsl, rpanuna. JIuauu u obnactu
Ha 1ockocTu. Beimykias u HeBbinykiias ¢purypsl. [Inockas u Hermockas gpurypsl. [loHsTre BeTMUUHBL.
Jlnnna. M3mepenue jumHbl. EqMHULBI U3MEPEHUS JUIMHBI

Brinenenue cBoicTB 00bekTOB. @OpMUPOBAaHUE MPEACTABICHUN O METANPEAMETHOM MOHSATUU
«purypay». Touka, 0Tpe30K, IpsMasi, JIy4, JIOMaHas, IJI0CKOCTb, YToJl, OUCCEKTpHUCca yIJia 1 ee CBOMCTRa,
BU/JIBI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. lLleHTpanbHas CHUMMETpHUS T'€OMETPHUYECKUX

¢buryp.

«Ilmomaas MHOTOYTOJIbLHUKA». OTpadoTka 3a1ad Ne 18 KM OI'D
H3zmepenusn u evluucnenusn
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[Tnomanu. dopmynbl miIonaau TPEYroJbHUKA, NapajjieorpaMma M €ro 4acTHBIX BHJIOB,
Tpanenuu, Gopmyna ['epona, Gopmyra miomaam BHIITYKIOTO YETHIPEXyrojdbHUKA, (POPMYIBI JUITUHBI
OKPYKHOCTH U TUIOLIaAH Kpyra

«HW3mepenust u BeruucjaeHus». Orpadorka 3amau Ne 19 KM OI'D.

H3mepenus u eviuucnenus

[Tnomanu. dopmynbl MIIOMATN TPEYrOJbHUKA, MapajieiorpaMMa M €ro YacTHBIX BHUJIOB,
Tparenuu, (GopMmyla IUIONaId BBIMYKIOrO YeThIPEXYTOJIbHUKA, (OPMYIbl JUIMHBI OKPYXHOCTH U
iomaau kpyra. Ilnomaas npaBuiIbHOT0 MHOTOYTOJIbHHKA.

Teopema [ugaropa. TpuroHOMETpHUECKHUE COOTHOIICHUS B MPSIMOYTOJLHOM TpPEYTOJbHHKE.
Tpuronomerpruyeckue QyHKIUU yriia.

«Teoperuueckne acnektbl». OTpadorka 3agau Ne 20 KUM OI'D.
TeopeTudeckne acreKThl, TEOPEMbI, aKCHOMBI, OTIPEACTICHUS, (POPMYIIbI, IEMMBI.
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KaJIeHZ[apHO-TeMaTI/I'lECKOC NJIaHUPOBAHUE

Ne Tema 3ansTHA OcHoBHBIE BUBI ACITEILHOCTU Hara
/1 (Ne 3amanust B KUM) y4aIuxcs MIPOBEACHUS
1 Boruncnenus u BeimonHsoT apudmMeTrHuecKkue 06.09.2023
npeodpaszoBanus (6 JIEUCTBUSI C palliOHATBHBIMU
3ananue KMM) YUCJIaMU, BBIYUCIIAIOT 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUN,
MEePEeXOoIAT OT OAHON (POpPMBI
3alMCH YHCIIA K APYror
2 Brruucnenus u Bemonusitor apudgmernueckue 13.09.2023
npeodpaszoBanus (6 JIEUCTBUSI C palliOHATbHBIMU
3amanne KNM) YHUCJIaMH, BEIYUCIISIOT 3HAYCHHUS
YUCJIOBBIX BBIPAKEHUN,
MEePEeXOoJIAT OT OJHOIN (OpPMBI
3aIMCH YHCIa K APYron
3 JleiicTBUTENbHBIE N3o6paxatot uncna toukamu Ha | 20.09.2023
yucna (7) KOOPAWHATHOM MPSIMOIA,
CPaBHUBAIOT JICHCTBUTEIIBHbIC
YHCIIa, BHITOIHSAIOT BHIYUCICHUS
¥ Ipe00pa30BaHMsl, BBIIOJIHSIIOT
MPUKUAKY pe3yabTaTa
BBIYMCIICHHI.
4 JleficTBUTEILHBIC N3ob6paxaroT uncia toukamu Ha | 27.09.2023
yucna (7) KOOPIMHATHOM MPSIMOH,
CPaBHHUBAIOT JICWCTBUTEIbHBIC
YHCIIa, BBITOIHSIIOT BHIYHCICHUS
U TIpeoOpazoBaHusl, BBIOIHSIIOT
NPUKHJIKY Pe3yibTaTa
BBIYMCIICHUM.
5 [IpeobpazoBanus BBINOTHAIOT BBIYUCIIEHUS U 04.10.2023
anreOpanyecKux npeoOpa3oBaHus
BhIpakeHui (8) apu(METHIECKUX BBIpAKECHUH,
IPUMEHSIOT CBOICTBA
apu(METHIECKUX KBaAPATHBIX
KOpHeH Ju1st mpeoOpa3oBaHus
BBIPAKCHUI
6 [IpeobpazoBanus BbINONHSAIOT BEIUUCTIEHUS U 11.10.2023
anredpanvyecKux npeoOpazoBaHus
BeIpakeHui (8) apu(MeTHUECKUX BbIpaKEHUH,
IIPUMEHSIOT CBOMCTBA
apu(MeTHUECKUX KBAAPATHBIX
KOpHEH 111 MpeoOpa3oBaHus
BBIPAKCHUI
7 VYpaBHeHUs U Pemrator nmnueitabpie n kBaaparaeie | 18.10.2023
HepaBeHcTBa (9) YPaBHEHHMSI C OJJTHON MePEeMEHHOM!,
HEPABEHCTBA C OJTHOM
NEPEMEHHON M UX CUCTEMBI
8 VYpaBHeHUs U Pemator nuHeiHbIe 1 kBaapatHbie | 25.10.2023

HepaBeHcTsa (9)

YpaBHEHUS C OJHOI MEPEMEHHOM,
HEpPABEHCTBA C OJTHOU
MIEPEMEHHON M UX CHCTEMBI
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9 Oynkiun v rpaguku | CTPOSAT U YUTAIOT TpaduKu 08.11.2023
(11) pa3NuYHbIN QYHKIUHA, YUTAIOT
rpaduku QPyHKITUH, OTTUCHIBAIOT C
MOMOIIBIO (DYHKIUN Pa3THIHBIC
3aBUCUMOCTH MEXIY
BEJIMYMHAMU, HHTEPIPETUPYIOT
rpaduku 3aBUCUMOCTEH
10 Oynkiuu v rpadukyd | CTposAT ¥ YUTAOT rpaduKu 15.11.2023
(11) pa3NUYHbBIN QYHKIUHA, YUTAIOT
rpadukn QyHKIHMI, OMUCHIBAIOT C
MOMOIIBIO (DYHKIUN pa3IHuHbIe
3aBUCUMOCTH MEXIY
BEJIMYMHAMU, HHTEPIPETUPYIOT
rpaduku 3aBUCUMOCTEH
11 YucnoBsie U BeImosHsa0T npeoOpa3oBaHus 22.11.2023
OyKBEHHBIE anreOpanyecKnX BhIPaKEHUH,
BeIpaskenus (13) HAXOJAT 3HaUeHUS! OYKBEHHBIX
BBIPA)KEHUH, OCYIIECTBIISS
HEO0OXOAMMBIE TTOICTAHOBKHU
12 YucnoBsie U BeInosHs0T IpeoOpa3oBaHus 29.11.2023
OyKBEHHbBIE anreOpanyecKuX BhIPaKEHUH,
BeIpaskenus (13) HAXOJAT 3HaUeHUS! OYKBEHHBIX
BBIPA)KEHUH, OCYILIECTBIISS
HEO0OXOMMBIE TTOICTAHOBKHU
13 [IpaxTrueckue OcCy1IecTBIISIFOT pacyeThl M0 06.12.2023
pacyeTsl 1o bopmyaM, BBIpaKarOT
dopmynam (14) 3aBUCUMOCTH MEXITY
BEJIMYMHAMU, BBIYHUCIISIFOT
3HAYCHUS YMCIIOBBIX BBIPAKCHUIN
14 [IpakTueckue OcCy1IECTBIISIFOT pacyeThl O 13.12.2023
pacyeTsl 1o bopmyaMm, BBIpaKaroT
bopmynam (14) 3aBUCHMOCTH MEXITY
BEJIMYMHAMH, BEIYHCIISIOT
3HAYEHUS YNCIIOBBIX BBIPAKCHUIN
15 [IpaxTuko- BbINONHSAIOT BEIUKCICHUS U 20.12.2023
OpPHEHTUPOBAHHbIE npeoOpa3oBaHus, OCYIIECTBIISIOT
3aganus (1-5) MIPAKTUYECKHUE PACUETHI, CTPOST H
UCCIIEIYIOT MaTeMaTu4YecKue
MO/IENTN, HCTIOIB3YIOT
npuoOpeTeHHbIE 3HAaHUS U
YMEHUS B IPAKTUYECKOMN
NeSITeTTHHOCTH
16 [IpaxTuko- BbINONHSAIOT BEIUKCICHUS U 10.01.2024
OpPHEHTUPOBAHHbIE npeoOpa30BaHusl, OCYIIECTBIISIOT
3aganus (1-5) MPAKTUIECKHUE PACUETHI, CTPOST H
UCCIIEIYIOT MaTeMaTu4YecKue
MOJIEITN, HCTIOIB3YIOT
npuoOpeTeHHbIe 3HAHUS U
YMEHUS B IPAKTUYECKOMN
NeSITeTTHHOCTH
17 I'eomerpuueckue BrimonHsaeT nelcTBUs ¢ 17.01.2024

¢urypsl. Yrisl (16)

reoMeTpUYeCcKUMH (purypamu,

13



pemar0oT IJIAHUMCTPUYCCKUC
3aJa4Md Ha HAXOXACHHUC
TCOMETPHUICCKUX BCINYNH

(yrsoB)

18

I'eomerpuueckue
¢urypsl. Vsl (16)

BrimonHseT neicTBUS C
Tr€OMETPUUYECKUMH (pUTrypamu,
pEeLIAT IIAaHUMETPUYECKUE
3aJI1a4d Ha HaXOXKICHHE
r€OMETPUYECKUX BEJIMYNH

(yrioB)

24.01.2024

19

I'eomeTpuueckue
¢burypsr. J{munst (17)

Pacno3narot reomerpuyeckue
¢burypsl Ha MIOCKOCTH,
pa3IMyaroT uX B3aUMHOE
MOJIO’KEHUE, N300paKaroT
reoMeTpuIecKue GUrypsl,
pelaoT MIaHUMETPUIECKHE
3aJ1a4M Ha HaX0XJIeHUE
reOMETPUUYECKUX BEJIUYUH (JUIHH,

YIJIOB)

31.01.2024

20

['eomerpuueckue
¢burypsr. Jnuasr (17)

Pacnio3Haror reomerpuyeckue
¢Gurypsl Ha MJIOCKOCTH,
pas3InyaoT uX B3aUMHOE
MI0JIO’KEHUE, N300paKkatoT
reomMeTpuueckue Gpurypsi,
peLIaroT IIIAHUMETPUIECKHE
3aJjaud Ha HaXOXKJEeHUe
reOMETPHUYECKUX BEIUYHH (JIJTHH,

YIJIOB)

07.02.2024

21

ITmomanns
MHOToyroybHuKa (18)

Pacnio3narot reomeTpudeckue
¢Gurypsl Ha INIOCKOCTH, PELIAIOT
MUTAHUMETPUYECKHE 3a/1a4H Ha
HAXO0XJICHUE TEOMETPUUECKUX
BEITWYMH (TUTOIIAICH),
OCYIIECTBIISIOT PACUETHI 110

dbopmynam

14.02.2024

22

IImomane
MHoroyrojgsHuKa (18)

Pacno3narot reomerpuyeckue
Gburypsl Ha TNIOCKOCTH, PELIAIOT
MJIAaHUMETPUYECKHUE 3a/1a4u Ha
HAXO0XJICHUE TEOMETPUUECKUX
BENTWYMH (TUIOIIAICH),
OCYILIECTBIISIIOT PacyEThI 1O

dopmymnam

21.02.2024

23

N3mepenus u
BbruuciieHus (19)

OnpenensroT KOOPANHATH TOUYKH
MJIOCKOCTH, IPOBOASAT Olepanuu
HaJ] BEKTOPaMH, BEIYUCIISIOT
JUIMHY U KOOPJAMHATBI BEKTOPA,
YTOJI MEX1y BEKTOpaMH, CHHYC,
KOCHUHYC M TaHT€HC yTIJia

28.02.2024

24

N3mepenus u
BeraucieHus (19)

OrnpenensitoT KOOpAUHATHI TOUKH
TIJIOCKOCTH, TIPOBOASAT OTEpaIiuu
HaJ BEKTOPaMH, BBIYHCIISIOT
JUTMHY ¥ KOOPJIMHATHI BEKTOPA,

06.03.2024
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YroJI MEXay BEKTOpaMu, CUHYC,
KOCHUHYC M TaHT'€HC yTia

25 Teopernyeckue [IpoBondaT noka3zaTesbHbIC 13.03.2024
acnektsl (20) pacCyXJIeHHS, OLICHUBAIOT
JIOTHYECKYIO MPABUIIBHOCTD
pacCcyXIeHHUH, PaCIIO3HAIOT
OIIMOOYHBIE 3aKITIOYCHUS
26 Teopernueckue [TpoBoasT noOKa3aTeNbHBIE 20.03.2024
acnektsl (20) pacCyXIeHHS, OLCHHUBAIOT
JIOTHYECKYIO MPABUIBHOCTD
pacCcyXJIeHHUH, pacIiO3HAIOT
OIMOOYHBIC 3aKITIOYCHUS
27 Cuctemsl HepaBeHCTB | Pemator ypaBHenus, nepasencrsa | 03.04.2024
(15) U MX CHCTEMBI,
28 Cuctemsl HepaBeHCTB | Pemator ypaBHenus, HepaseHcta | 10.04.2024
(15) U UX CUCTEMBI,
29 BeposiTHOCTB Haxonst BeposTHOCTh 17.04.2024
coobITuii (10) CIIy4aifHBIX COOBITHII B
IIPOCTEUIINX pacyeTax
30 BeposiTHOCTB Haxonst BeposTHOCTh 24.04.2024
coobItnii (10) CIIy4aifHBIX COOBITHII B
IIPOCTEUIINX pacyeTax
31 [TocnenoBarensHoct | Pacnosnator apupmernueckue u | 08.05.2024
u nporpeccun (12) reOMETPUYECKUE IPOTPECCHH,
peIIaroT 3a/1a41 C IPUMEHEHUEM
dbopMyIibl 0011IeTO YiieHa U
CYMMBI HECKOJIBKUX WJICHOB
IPOTPEeCcCuu
32 [TocnenoBarensHocT | Pacnosnator apupmernueckue u | 15.05.2024
u nporpeccu (12) reOMETPHUECKUE NTPOIPECCHH,
peIIaroT 3a/1a41 C MPUMEHEHUEM
(bopMyIbl 0011er0 WieHa U
CYMMBI HECKOJIBKUX YJICHOB
IpOTrpeccuu
33 Pabora ¢ KUM 22.05.2024
(vactsb 1)
34 Pabora ¢ KUM 23.05.2024
(vactsb 1)
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