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IMosicuuTeILHASA 3aNIMCKA

Hactosmas mnporpaMMa  BHEYpOYHOH JESATENILHOCTH COCTaBJI€Ha B COOTBETCTBUUM C  TpPeOOBaHUSAMH K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs HA OCHOBAaHUH:
1. ®3 Ne273 01 29.12. 2012 roma «O06 obpazoBanuu B Poccuiickoit deneparuny;

2. @enepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBLHOTO CTaHAApTa OCHOBHOI'O OOIIEro 00pa3oBaHus;

3. CanuTtapHO-31HIeMHUOIOTHYeCKUX MpaBui U HopmaTuBoB CanlluH 2.4.2.2821-10 "CanuTapHO-3MHAEMHOJOTHYECKHE TPEOOBAHMS K YCIOBUSM H
opranmu3anuu o0ydeHus B 001ieo0pa3oBareabHbIx opranm3anusax’’. C u3sMeHeHHsIMH U fonofdHeHusiME oT: 29 uronst 2011 1., 25 nexadps 2013 r., 24
HOs10pst 2015 1.,

4. TloctaHoBneHue riaBHoro canurapHoro Bpaya P®  Ne20 ot 30.06.2020r. «CaHUTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJIEP>KaHUIO U OpTaHHU3aIMi padOThl 00pa30BaTENbHBIX OPraHU3alUi U APYTUX 00BEKTOB COIMATBLHON HHPPACTPYKTYPHI 1715 IeTel U MOJIOACKHU B
YCIIOBUSX pacnpoCTpaHeHus HOBoW kKopoHoBupycHo nHpekmuu (COVID-19)»- CanutapHo-3nuaemuonorudeckue npasuia CII 3.1/2.4.3598-20.

5. OcHOBHOI 00pa30BaTeNbHOM MporpaMmbl 0OcHOBHOTO o0miero oopazoBanuss MKOYVY «llBeTkoBckasi TUMHA3us » ¢ mpuiioxeHueMm Ha 2022-2023
Y4EeOHBIH TOJT;

6. [lonoxxenus 06 opranuszanuu BHeypouHoi aestensHoctt MKOY «lIBeTkoBCcKasi TUMHA3USY.

Kosan4yecTBo 4acoB, Ha KOTOpPOe pacCYUTaHA MPOrpaMma
Ha usyuenue npeamera otBoautcs 1 4 B Henento, 34 yaca B roj.
OTtian4uTeTbHBbIEC 0COOCHHOCTH NMPOTPaAaMMBbI
B cBsa3u ¢ orpaHuuYeHUSIMH B IPOBEIECHUU MACCOBBIX MEPOINPUSATUMN, BBEIACHHBIMU B CBS3UM C DPACIPOCTPAaHEHHEM KOPOHABUPYCHOM HH(EKIHH,
IporpaMMa MOXET PEAJIN30BBIBATBCA CYMMapHO B KaHUKYJSIPHOE BpEMs, B BBIXOJAHbIC¢ W Hepa0douWe NpPa3AHUYHbIC [JHH, AMCTAHIMOHHO C
HCITOJIb30BAHNEM OHJIAMH - TEXHOJIOT .
Iesn kypcea:

[ToaroroButh OOyuaromuxcs K crade sk3ameHa B gopme OI'D B cooTBeTcTBUM C TpeOOBaHUSIMH, MPENbABISIEMbIMA HOBBIMU 00pa30BaTelbHBIMU

CTaH/IapTaMH.
BocnuTareabHOe HAa3HAYEHHE Kypca.
OOyuenue moTpedyeT OT y4yallMXcs YMCTBEHHBIX M BOJIEBBIX YCHUJIMH, pa3BUTOTO BHUMAaHMs, BOCHUTAHHS TaKMX KayecTB, KaK aKTUBHOCTb, TBOpPUYECKas
MHULMATHBA, YMEHUI KOJUIEKTUBHO-II03HABATEIBHOIO TPYAA.
3agaum Kypca:

[ToBTOpeHue, 3aKkperuieHne U yriiyOjJeHHe 3HAaHUM MO OCHOBHBIM pa3jefiaM IIKOJIBHOTO Kypca MaTeMaTHKH C MOMOUIbIO PAa3IUYHBIX HU(PPOBBIX
00pa30BaTeNbHbIX PECYPCOB;
- (hopMupoBaHe yMEHUs OCYLIECTBIATh pa3HOOOpa3HbIe BU/IbI CAMOCTOSATENBHOM NesTeIbHOCTH ¢ IU(PPOBBIME 00pa30BaTeIbHBIMU pECYpcamMH;
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pa3BUTHE CAMOKOHTPOJISI U CAMOOLIEHKH 3HAaHUH € MOMOLIBIO Pa3IMUHBIX (POPM TECTUPOBAHMS;
(dbopMHpOBaHKE Y yUaIIUXCs [IEIOCTHOTO MPEICTABICHHUS O TEME, €€ 3HAUCHHSI B pa3/ieie MaTeMaTHKH, CBS3H C APYTUMH TEMaMU;
(opMHpOBaHUE AHATUTUYECKOTO MBIIUIEHUS, PA3BUTHE NTaMATH, KPYro30pa, yMEHHE IPE010J1eBaTh TPYJHOCTH IIPU PELIEHUN OoJiee CIOXKHBIX 3a1a4;
OCYIIECTBIICHHE PAOOTHI C IOTIOTHUTEIBHON JTUTEPATYPOH;
aKLEHTUPOBaTh BHMMAHHUE YyYaIlMXCsl Ha €IUHBIX TPeOOBAaHMAX K MpaBwiaM O(OPMIIEHUS PA3IMUYHBIX BHJIOB 3aJaHHMH, BKIKOYAEMbIX B HTOTIOBYIO
aTTECTALNIO 33 KYpC OCHOBHOM IIKOJIBI;

- PaCHIMPUTH MAaTEMaTHYECKUE IIPEICTABICHUS yYalIuXCs 10 OIPEIEICHHBIM TEMaM, BKIIOUCHHBIM B IIPOIPaMMBbI BCTYIIUTEIIBHBIX YK3AMEHOB B JIPYTHE
TUTIBI y4eOHBIX 3aBEICHUM.

HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUSA MPOrpaMMbl Kypca

Jluunocmuvie pesyiomamoi:

OTBETCTBEHHOE OTHOLIEHUE K YYEHMIO, TOTOBHOCTh U CHOCOOHOCTh K CAMOPAa3BUTHUIO U CaMOOOpa30BaHHIO HA OCHOBE MOTHBALMU K OOyUYEHUIO U
IIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHIO JajbHEHIed HHIUBUAyalbHOW TpaeKTopuu oOpa3oBaHUs Ha 0a3e OpPUEHTUPOBKH B MHUpE
npodeccuii U MpohecCHOHATBHBIX TPEANOYTEHHH, ¢ Y4eTOM YCTOHYMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TaKXe Ha OCHOBE (POpMHUPOBaHUS
YBaXUTEIBHOTO OTHOLIEHUS K TPy Y.

dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOH MPaKTHKH.
OcBoeHme conMaIbHBIX HOPM, TTPABUJI MIOBEACHUS, POJICH U (POPM COLMATBHOMN KU3HHU.

Pa3Butue MOpanpHOrO CO3HaHMS M KOMIIETEHTHOCTHM B PELIEHHH MOPAIbHBIX NpoOJeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHpOBAHUS
HPaBCTBEHHBIX YyBCTB U HPABCTBEHHOT'O MOBEACHUS, OCOZHAHHOTO U OTBETCTBEHHOI'O OTHOIIIEHHS K HDABCTBEHHBIM IIOCTYIIKaM.

®opmMupoBaHne KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE.

®opmupoBaHue CIOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPUSITUIO MaTEMaTUUECKUX 00BEKTOB, 33/1a4, PEILIEHUH, pacCyKICHHM

MemanpeomemHuule pe3yibmamel 00yUeHUs

Pezynamuenvie YY/[
®  OmIpenensiTh COOCTBEHHBIE MPOOIEMBI U MPUYHHBI UX BOZHUKHOBEHUS MPU paboTe ¢ MaTeMaTUYeCKUMH 00BEKTaMH;
e  (QopmynHpoBaTh COOCTBEHHBIEC BEPCUH UIIH MPUMEHSATH YXKe U3BECTHbIE ()OPMBI M METOJIbI PELLICHUs MaTeMaTH4ecKoi po01eMbl, (POpMYITUPOBAThH
NPEITONIOKEHUSI U CTPOUTH TUTIOTE3bl OTHOCHTEIBHO PAcCMAaTPHBAEMOTO OOBEKTa M TPEABOCXHUIIATH PE3YJIbTaThl CBOCH ydeOHO-TIO3HABATEIHLHOU
NesITeIbHOCTH;
®  ONpenensaTh MyTH JOCTHKEHMS 11eJiei U B3BEIIMBATh BO3MOKHOCTH Pa3peIleHUs ONpeIeIeHHBIX yueOHO-1103HABAaTEIbHbBIX 33/1a4 B COOTBETCTBHU
C ONpEENCHHBIMU KPUTEPUSAMHU U 331a4aMU;
e  BBICTpauBaTh COOCTBEHHOE 0Opa30BaTENbHOE MOAIPOCTPAHCTBO JJIS Pa3pelIeHuUs ONPEAEICHHOr0 Kpyra 3a/1a4, ONpeAesaTh U HaXOJAUTh YCIOBUS
JUTSL peaTu3aliiy UaeH U MiIaHoB (CaMoo0yUdeHHe);



®  CaMOCTOSTEIILHO BBIOUPATh CPEAH MPEIOKEHHBIX PecypcoB Hanbosee 3 PeKTUBHBIC 1 3HAUMMBIC PU PAbOTE ¢ OMPEICIICHHON MaTeMaTHIeCKOM
MOJIETIbIO;

®  yMEeTb COCTaBJIATH IUIaH pa3pelIeHHs] ONpPEeAeNICHHOr0 Kpyra 3a/iad, UCIOIb3ys Pa3IMuHbIe CXEMBbI, PeCypChl IOCTPOCHUS TUarpaMM, MEHTaJIbHBIX
KapT, MO3BOJISIONIMX IPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHATH3 3aa4K;

e yMeTh IUIAHUPOBATh CBOW 0Opa3oBaTENbHBIA MapIIpyT, KOPPEKTHPOBATh M BHOCHUTH OIPEACICHHBIC M3MECHCHHS, KA4eCTBEHHO BIIHSIONINC HA
KOHEYHBIN MPOAYKT yueOHO-TIO3HABATEIBHOM 1€ TEIbHOCTH;

® yMEHHE KayeCTBEHHO COOTHOCUThH CBOU JIEUCTBHUSA C MPEABKYIIAEMbIM UTOTOM y4eOHO-TI03HABATEIbHOM AESITEIbHOCTH OCPEICTBOM KOHTPOJIS U
TUTAHUPOBAHMS y4eOHOTO TPOIEcca B COOTBETCTBUU C M3MEHSIONIUMUCS CUTYallMsIMH W TPUMEHSIEMBIMU CpPEACTBAMH U (OpMaMu OpraHU3aIuu
COTPYJIHUYECTBA, a TAK)KE UHIUBUAYaIbHONU PabOTHI Ha YPOKE;

e yMeHHEe OTOMpPATh COOTBETCTBYIOIIUE CPEICTBA peaju3alliy PElIeHUs MaTeMaTUYECKUX 3a]a4, TOJ0NPaTh MHCTPYMEHTHI I OLIEHUBAHUS CBOEH
TPACKTOPUH B padOTE C MATEMAaTUICCKIUMH ITOHSATUSIMHU ¥ MOJCIISIMU;

Ho3nasamenvnvie YY/[

®  yMEHHE OIpPEAEATh OCHOBOIOJATAIOIIEe MOHATHE U TIPOU3BOAUTDH JIOTHKO-CTPYKTYPHBIN aHAIN3, ONPEENITh OCHOBHBIE IPU3HAKU U CBOWMCTBA C
MOMOIIIbIO0 COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

®  yMEHHE MPOBOAUTH KJIACCU(UKALNIO OOBEKTOB HA OCHOBE KPUTEPHUEB, BHICISITH OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JaHHbIX;

®  yMEHHE MPOBOAUTH JJOTUUECKOE PACCYK/IEHUE B HAMPABICHUH OT OOIIMX 3aKOHOMEPHOCTEH M3y4aeMO 3a/1a4Hl 10 YaCTHBIX PAaCCMOTPEHUIA;

® yMEHHE CTPOUTH JIOTUUECKUE PACCYKJECHUS HA OCHOBE CHUCTEMHBIX CPAaBHEHHUI OCHOBHBIX KOMIIOHEHTOB M3y4aeMOr0 MaTeMaTHYeCKOro pasjesna
WJTH MOJICITH, TIOHSATHS WJIM KJIACCOB, BBIJICIISIS OIPE/ICTICHHBIC CYIICCTBCHHBIC TIPU3HAKYU HIIH KPUTCPUH;

® YMCHHE BBISBISITh, CTPOUTH 3aKOHOMEPHOCTh, CBSI3HOCTh, JIOTHYHOCTH COOTBETCTBYIONIMX IICTIOYCK PACCYKICHUH mpu padore ¢
MaTeMaTUYECKUMHU 3a7auaMi, YMETh MOAPOOHO M CXKAaTO MPEACTaBISTh JETATU3alUI0 OCHOBHBIX KOMIIOHEHTOB MpPH JOKa3aTeNbCTBE MOHSATUH U
COOTHOIIICHUH Ha MaTEMATHYECKOM SI3bIKE;

¢ yYMCHHE OpPraHW3OBBIBATH IMOUCK W BBISBISITH NMPUYMHBI BO3ZHUKAIOIINX IPOIECCOB, SIBJICHHN, HAauOOJee BEpPOSTHBIE (AKTOPHI, MO KOTOPBIM
MaTeMaTHYeCKue MOJAENHU U OOBEKTHl BeIyT ceOs MO OMpPENeTICHHBIM JOTHYECKHM 3aKOHAM, YMEThb MPUBOAWTH MPUYMHHO-CIEJACTBEHHBIN aHAIIN3
MOHATHH, CYK/ICHUH U MaTEMaTUYECKUX 3aKOHOB;

® YMEHHE CTPOHUTHh MATEMAaTHYCCKYIO MOJEIh NMPH 3aJaHHOM YCIIOBHH, 00Jaaroleii omnpeeIeHHBIMA XapaKTEPUCTHKAMU O0BEKTa MPU HATAIUHU
OTIpe/ICIIEHHBIX KOMIIOHEHTOB (POPMHUPYIOMIETOCS MPETIOIaraeéMoro MOHSATHS WIN SBICHUS;

¢ yYMEHHE TEPEBOJNTH TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO COCTAaBIISIONIYI0 MAaTEMaTHYECKOW 3amadd Ha s3BIK I'padHuecKkoro OToOpakeHUs -
COCTaBIICHUS] MATEeMaTUYECKOM MOJIETH, COXPaHSIOIIEH OCHOBHBIC CBOMCTBA U XapaKTePUCTHUKHU;

e yMEHHE 33/1aBaTh IUIAH PELICHUS MaTEeMAaTHYECKOHN 3aJaud, peaii30BhIBATh AITOPUTM JEHCTBHI KaK MOIIATOBOW MHCTPYKIMU IS pa3pelicHHs
y4eOHO-TI03HABATEIILHOM 3a/1a4H;

®  YMEHHE CTPOUTH JIOKA3aTEeILCTBO METOJIOM OT IIPOTHBHOTO;



e  yMeHHe paboTaTh ¢ MPOOIEMHON CUTYyalUeH, OCYIIECTBIATh 00pa30BaTeIbHBIN MPOIECC MOCPEACTBOM ITOMCKA METOOB U CIIOCOOOB pa3pelIeHus
3a7jauyl, ONPeAEIATh IPAHUIIBI CBOETO 00Pa30BATENBHOTO IPOCTPAHCTBA;

®  yMETb OPUEHTHPOBATHCS B TEKCTE, BBISBIIATH IJIABHOE YCIIOBHUE 33/1a4l U YCTAaHABIMBATh COOTHOIIEHUE pacCMaTpUBAEMbIX OOBEKTOB;

e  yMEHHE NEepPEeBOJUTh, UHTEPIIPETUPOBATh TEKCT B MHBIE (POPMBI IIPEACTaBICHU UH(YOPMALIMH: CXEMBI, JUarpaMMbl, rpaduuecKoe IpecTaBICHUE
JTAaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHHe paboTaTh B KOMaHje, (GOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U y4E€OHOrO B3aMMOAEHUCTBHS B YCIOBHSIX KOMAaHIHON MIPbI MM MHOW
(GhOpMBI B3aUMOICHCTBUS;

®  yMEHHE PacCHpeaelsiTh POJU U 33J]a4i B paMKaX 3aHATH, (GOPMUPYS TaK)Ke HABBIKM OPraHU3aTOPCKOTO XapaKkTepa;

®  yMEHHE OLICHUBATh IPABUILHOCTh COOCTBEHHBIX JIEHCTBUH, a TAKXKE AEATEIbHOCTU APYTUX YYACTHUKOB KOMaH/IbL;

®  KOPPEKTHO, B PaMKax 3a/ad KOMMYHUKaluH, (opMyIupoBaTh U OTCTAaUBaTh B3IJISJIbl, apTYMEHTHPOBAThH JOBOJIbI, BBIBOJBI, a TAKXKE BbIIBUraTh
KOHTPApPryMEHThI, HEOOXOANMBIE JIJISl BBISIBIICHUS CUTYallUU yCIIeXa B PELIEHUH TOM MM MHOM MaTeMaTU4YecKoH 3a/1aui;

® yYMEHHE IOJIb30BAaThCSI MATEMAaTHYECKUMH TEPMHHAMHU I PEIICHHS Y4eOHO-TIO3HABATENBHBIX 33Jad, a TaKXe CTPOUTh COOTBETCTBYIOIIHE
pEUEBbIE BBICKA3bIBAHMSI HA MATEMaTHYECKOM SI3bIKE /U1 BBICTpAaUBaHUS MaTEMATUYECKON MOAEIIN;

® yMeTb CTPOUTb MaTEMAaTUYECKHE MOJIEJIU C MOMOLIbI0 COOTBETCTBYIOLIETO MPOIPAMMHOI0 OOECIEUYEeHHUs, CEpBUCOB CBOOOJHOIO OTIAJIEHHOTO
JOCTYIIa;

e  yMETb [PaMOTHO U YETKO, coryacHo npasmiaMm opopmienust KUM-a OI'D 3aHocUTh 1OJTy4E€HHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnule pesynbmamoi:

e  (opMHpOBaHUE HABBIKOB ITOMCKA MAaTEMAaTHUYECKOT0 METO/Ia, AIFTOPUTMA M MOKMCKA PEeLIeHHs 3aJjauu B CTpyKType 3a1a4y OI'D;

e  (opmMHMpOBaHUE HABbIKA PEIICHUS ONPEICICHHBIX THIIOB 33/1a4 B CTPpyKType 3a1au OI'D;

e yMeHHME paboTarh C TabJIMIIaMH, CO CXE€MaMH, C TEKCTOBBIMHU JIaHHBIMH; YMETh IMPEoOpa30BbIBaTh 3HAKW M CHMBOJBI B JIOKA3aTelIbCTBAX U
INpUMEHSIEMbIX METO/1ax JUIsl pelieHust 00pa30BaTeNIbHBIX 3a/1a4;

e  yMEHHE NPHUBOJUTH B CHCTEMY, COIOCTaBJIATh, 0000IIATh U aHAIM3UPOBATh MH(POPMALMOHHBIE KOMIIOHEHTHI MaTeMaTHUYECKOro XapakTepa U
YMETb IPUMEHSATD 3aKOHBI U IIPABUJIA JJIsl pELICHUSI KOHKPETHBIX 337a4;

e  yMEHHE BBLACIATH [VIABHYIO U W30BITOYHYIO UH(OPMAIINIO, TPOU3BOIUTE CMBICIIOBOE CKATHE MaTEMaTUYECKUX (PaKTOB, COBOKYITHOCTH METOJIOB U
CHOCOOOB PELICHNUs; YMETh IPEACTaBIATh B CIIOBECHOH (hopMe, UCTIONb3Ysl CXEMbl M pa3JInyHble TaONULbl, TPapUKU U JUarpaMMbl, KapThl MOHATUN U
KJIaCTEPhl, OCHOBHBIE WJIEU U IUUIaH PEIIEHUS TOM WK NHOM MaTEMaTUYECKOM 3a/1auu.

Tpebosanus k yposHIO NOO2OMOBKU YUauuxcs
HartypaibHble ynciaa. [Ipooun. PannonajibHbie yncia
Buinycknux nayuumces:
® IMOHUMATL 0COOEHHOCTH }IGCSITI/I'-IHOI\/II CHUCTEMBI CUHCIICHUA,



OIIEPUPOBATH MTOHATUAMMU, CBSI3aHHBIMU C JACJIIMMOCTBIO HATYPaJIbHBIX YHUCEIL,
BBIpa)KaTh YMCIIAa B SKBUBAJICHTHBIX (hopMax, BEIOMpast Hanbosee MOAXOIAIIYI0 B 3aBUCIMOCTH OT KOHKPETHOW CUTYalllu;

CPaBHUBATH U YIIOPSA0YUBATH PAllMOHAIbHBIC YUCIIA;

BBIIIOJIHATH BBIYUCIICHUS C PALIMOHAIBHBIMU YMCIIAMH, COYETAs] YCTHBIE U IIMCbMEHHBIE IIPUEMBI BEIYMCIICHUN, IPUMEHEHUE KAJIBKYJIATOPA;
UCIIOJIB30BAaTh IIOHATHS U YMEHMS, CBA3aHHBIE C IPOIOPLMOHAIBHOCTBIO BEJIMUMH, IIPOLICHTAMH, B X0/I€ PELICHUS MaTEeMAaTUYECKUX 3a4a4 U 3a7a4d
13 CMEXHBIX IIPEAMETOB, BBIIIOJIHATH HECIOKHBIC IPAKTUYECKHAE PACUETHI.

JleiicTBUTEILHBIE UM CJIA

Buinycknuk nayuumes:

®  JCIOJB30BaTh HavyajJbHbIC IIPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;

e  OIIEPUPOBATH MOHATHEM KBAJIPAaTHOIO KOPHsI, IPUMEHATH €T0 B BBIYUCICHUSAX.

Anredpanyeckne BbIPaKeHUS

Buvinycknuxnayuumes:

®  ONEpUPOBaTh MOHATHSAMH «TOXKIECTBO», «TOKICCTBEHHOE IMpeoOpa3oBaHME», pellaTh 3ajadd, CoAep)kaniue OyKBEHHBIE JaHHBIC; paboTarh ¢
bopmynamu;

®  BBIIOJHATH IPEOOPa30BAHNUS BBIPAKEHHM, COJEPIKALINX CTEIIEHH C IeJIbIMU MIOKA3aTeIsIMUA U KBaJIpaTHbIE KOPHU;

®  BBINOJHATH TOXKIECTBEHHbIE IPEe0OPa30BaHMsl PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE MpaBMJI JeHCTBUI HaJ MHOIOWIEHAMH M aJlreOpandecKuMu
IpOOsIMHU;

e  BBINOJHATH PA3JI0KEHUE MHOTOWIECHOB HA MHOKUTEIH.

YpaBHeHus

Buinycknuxk nayyumes:

e peniaThb OCHOBHBIC BHJIbI PAIMOHAJIBHBIX YPABHEHUI C OJTHOM NIEPEMEHHOM, CUCTEMBI ABYX YPABHEHUN C ABYMS NIEPEMEHHBIMY;

e [IOHMMAaTh ypaBHEHHE KaK Ba)XKHEHIIYI0 MaTeMaTHYECKyI0 MOJENb JUIl OMMCAaHUS M M3Yy4YeHHs pa3HOOOpa3HBIX pEaIbHBIX CUTyallud, penarhb
TEKCTOBBIE 3aJ1a4M aaredpanyecKuM METOI0M;

®  [IPUMEHSTH rpaduuecKre IpeaCTaBICHUs Ul UCCIeI0BaHUS YPaBHEHU, NCCIIEIOBAaHUS U PEIICHUs CUCTEM YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.
HepaBencrBa

Buinycknuxk nayyumes:

® [IOHHWMATh U IPUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBSA3aHHBIE C OTHOIIEHHNEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

e pemaTh JMHEHHbIE HEpPaBEHCTBA C OJHOM MEpPeMEHHONM W MX CHUCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C OMOpPOW Ha Tpaduyeckue
IIPEICTABIICHMUS.

OcHoBHbIE NOHATHS. YHCcI10BbIE PYHKIUH

Buinycknuk nayyumes:

® [IOHMMATh U UCIOJIBH30BaTh (DYHKIIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHNU);
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®  CTPOUTH rpauKu IEeMEHTAPHBIX (DYHKIIMIA; UCCIEI0BATh CBOMCTBA YMCIIOBBIX (DYHKIIMI HA OCHOBE U3yUEHHUS ITOBEICHUS UX rPaUuKOB;
e MOHUMATh (PYHKIMIO KaK BaXKHEHIIYI0 MaTeMaTHUYECKYI0 MOZETb I ONMHMCAHUS IPOIECCOB M SBJICHUH OKPYKAIOMIETO0 MHpA, HMPUMEHSTH
(YHKLIMOHAIBHBIH SI3BIK JJIs1 ONIMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEKIY GU3NUECKUMU BEIMYUHAMM.

OnucarejibHasi CTATHCTHKA

Buinycknux nayuumcsi.:

®  CIIOJIB30BaTh NIPOCTEHIINE CLIOCOOBI IPECTABICHHS U aHAIM3a CTATUCTUYECKUX JaHHbIX.

Cay4aiinble COOBITHSI U BEPOSITHOCTD

BorinycKHUKHay4YuTCst

®  HAXOJUTbOTHOCHUTEJIbHYIO YaCTOTY U BEPOSTHOCTb CIIy4altHOI'O COOBITHSL.

KomOunatopuka

e  BbINyCKHUK HayyuTCsl peliaTh KOMOMHATOPHBIE 331a4u Ha HAXOXKIEHHE Yuciia 00BbEKTOB HJIM KOMOMHALIUH.

Harnsignasi reomerpust

Buinycknux nayuumecs:

pacrno3HaBaTh Ha YepTexax, pUCyHKaX, MOJIESX U B OKPY KarOIIeM MUPE MJIOCKUE U TPOCTPAHCTBEHHbIE T€OMETPUUECKUE (DUTYPBI;
pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOIO Hapajliesenunea, NpaBuibHON MUpaMuibl, LWIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKHU KyOa U NPSIMOYTOJIBHOTO MapaulesenuIesa;

OIpesieNATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTYpHI JIMHEIHbIE pa3Mephl caMoil GUTyphl 1 HA000POT;

BBIYUCIIATH 00BEM NMPSAMOYTOJILHOTO Napaiesienunea.

I'eomeTpnueckne purypsi

Buinycknux nayuumcs:

®  [I0JIb30BATHCS A3BIKOM IT'€OMETPUU AJIS ONIMCAHUS IIPEIMETOB OKPY’KAIOIIEr0 MUPA U UX B3aUMHOTO PACIIOIOKEHMS;

®  pacro3HaBaTh U N300pakaTh Ha YepTeXKax U PUCYHKaX reoMeTpuueckue GUrypsl 1 UX KOHQUTypaIum;

®  HAXOAWTh 3HAYEHUS JUIMH JIMHEWHBIX AJIEMEHTOB (GUIYp M UX OTHOILIEHUs, TpaaycHyio mepy yrioB oT 0° go 180°, mpumeHss onpezeneHus,
CBOWCTBA U MPU3HAKH (DUTYD U MX DJIEMEHTOB, OTHOLIEHHS (PUTYp (paBEHCTBO, MOA0OHE, CUMMETPUH, TIOBOPOT, MapauIeIbHbIA EepeHoc);

®  ONEepUPOBaTh C HAYAIbHBIMU NOHATUSAMH TPUTOHOMETPUH U BBITIOJIHATH 3JIEMEHTApHbIE Olepaluu HaJl GYHKIUSIMU YIJIOB;

e  pemiaTth 3a/a4d Ha JIOKa3aTeJIbCTBO, OMMPAsCh HA M3yUYCHHbIE CBOMCTBA (UIyp M OTHOIIEHHH MEXIYy HUMM U NPUMEHSS U3yYEHHBIE METOJbI
JI0Ka3aTeNbCTB;

e  pelaTh HECIOXKHBIE 3a/1a4l Ha MOCTPOCHHE, TPUMEHSSI OCHOBHbIE aJITOPUTMbI IOCTPOEHUS C TIOMOIIIBIO LIUPKYJIS U JTMHEUKH;

e  pelaTh NPOCTEHIINE MNIAHUMETPUYECKUE 3a7]aui B IPOCTPAHCTBE.

HN3mepenne reomeTpu4ecKux BeJIHYMH

Buinycknux nayuumcs.:




®  HCTOJb30BaTh CBOMCTBA M3MEPECHHUS JIJIMH, IUIOMIAACH M YIJIOB P PEIICHUH 3a7a4 Ha HAXOXJACHHUE JUTHHBI OTPE3Ka, ITMHBI OKPYKHOCTHU, JUTUHBI
JyTU OKPY>KHOCTH, TPalyCHON MephI yIia;

®  BBIUKCIATH IUIOIIAIN TPEYTOIbHUKOB, IPAMOYTOJILHUKOB, TApajliieIOrpaMMOB, Tpaneluii, KpyroB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPYKXHOCTH, JUTMHY AYTH OKPYKHOCTH;

®  BBIUKCIATH JJIUHBI JTUHEHHBIX 3JIEMEHTOB (UTYp U UX YIJIbI, UCHOIB3Ys (OPMYIIbI AITUHBI OKPY>KHOCTH M JUTMHBI AYTH OKPYKHOCTH, (POPMYJIBI
wionanei puryp;

e  pemaTh 337a4d Ha JI0Ka3aTeIbCTBO C UCTIOIb30BaHUEM (OPMYJI JUIMHBI OKPYKHOCTH U JUTUHBI TYTH OKPYKHOCTH, (hOpMYyI Iuiomaaen puryp;

e pemaTrh MPAKTUYECKUE 3a7adud, CBSI3aHHBIC C HAXOXKJICHHUEM TI'E€OMETPUYECKHX BEIMYUH (MCIIONIb3YS MPH HEOOXOIUMOCTH CIPABOYHHKU H
TEXHUYECKUE CPE/ICTBA).

Koopaunatsi

Buinycknux nayuumes:

®  BBIUKCIIATH JUTMHY OTPE3Ka [0 KOOPJAMHATAM €T0 KOHIIOB; BEIYHUCIIATH KOOPIUHATHI CEPEIUHBI OTPE3Ka;

®  UCIOJB30BaTh KOOPAMHATHBIN METOJ JUISI U3YUCHHS CBOMCTB MPSMBIX U OKPYKHOCTEH




Conep:kanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHbIE 3agaHusD» OTpadoTrka 3axay Ne 1-5 KUM OI'D.

Tabnuuynoe u rpaduyeckoe NpercTaBICHHE IAHHBIX, IJIAH W CX€Ma, W3BJIEYEHUE HYKHOW HHpopMmauuu. M3MEHYMBOCTb INPH H3MEPEHHUSIX.
Pemarome mpaBuia. 3aKOHOMEPHOCTH B HM3MEHYHMBBIX BeIMYMHAX. Bprumcienuss u mnpeoOpasoBaHue BenuuuH. VccrmemoBaHue mpocTeHImmx
MaTeMaTHYECKUX MOJIeIIEH.

«Bbrunciienusi u npeodpaszoBanus». Otpadotka 3amad Ne 6 KUM OI'D.

Jeiicmeusn ¢ nHamypaipHIMU YUCIAMU

CnoxxeHue W BBIYMTAHHUE, KOMIIOHEHTHI CJIOXKEHHS W BBIYMTAHHUSA, CBSI3b MEXKIY HHMH, HaXOXXICHHE CYMMbI U PA3HOCTH, U3MEHEHHE CYMMBI U
Pa3HOCTH MPU W3MEHEHUH KOMIIOHCHTOB CJIOKCHHSI U BRIYUTAHUS.

YMHOXEHUE U JIeTICHHe, KOMITIOHEHThl YMHOKEHHUS U JIeNIEHUs, CBSA3b MEXKIY HUMHU, YMHOKEHHE U CII0)KEHHE B CTOJIOUK, JACIEHUE YTOJIKOM, IPOBEPKA
pe3ybTara ¢ MOMOIIBIO MPUKUIKA U OOPATHOTO JICHCTBHS.

Yucnosvie sviparxcenus

YucnoBoe BbIpaKEHUE U €ro 3HaYCHHE, TOPSAI0K BIIOJIHEHUS JEHUCTBUMA.

/Ipoou. Obviknosennwle Opoou

Hons, gact, ApoOHOE umcio, ApoOb. J[poOHOe umMcIo Kak pe3ynbrar jaelieHus. [IpaBuibHBIE W HEMPaBWIBHBIE JPOOH, CMENIaHHAs APOOb
(cMeIraHHOE YHUCIIO).

3anucek HATYypaJbHOTO YKCIIa B BUJIE IPOOH C 33JIaHHBIM 3HAMEHaTeJIeM, TpeoOpa3oBaHe CMEIIaHHON IPOOH B HEMPaBUIILHYIO JpO0s U HA00OPOT.

ITpuBenenue apobeii k odeMy 3HamMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BBIYMTaHNE OOBIKHOBEHHBIX JIpo0eil. YMHOKEHUE U J1eJIeHHe 0ObIKHOBEHHBIX ApO0eH.

Apudmerndeckre IeiHCTBUSA CO CMEIIaHHBIMH TPOOSMHU.

Apudmernueckue AeMCTBUS ¢ JPOOHBIMU YHUCTAMH.

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

Hecamuunsie opoou

IIpeoOpa3oBanue neCATHUHBIX JpoOeil B OObIKHOBeHHBbIE. CpaBHEHHE NeCATUYHBIX JpoOeilt. CliokeHHEe M BbIUMTAHUE JECATHUHBIX JPOOEH.
OkpyriieHHe IeCATHYHBIX Ap0o0eil. YMHOKEHUE U IeTIeHNe IECATUYHBIX Ipo0ei. [Ipeobpazosanue 0ObIkHOBeHHbIX Opobeli 8 decsimuunble Opodou. Koneunvle
u beckoneunvle oecamuinsle OpooU.

Yucna. Payuonanvhule uucna

MHOXecTBO paloHaIbHBIX uucen. CpaBHEHHE pallMOHAIBHBIX uuceln. J[efcTBUSA ¢ paluMOHaNbHBIMH 4YUCIaMH. [Ipeocmaenenue payuoHaIbHO2O
yucna 0ecamudHou 0poowio.

/Jlpobno-payuonanvhsie gvipasrcenus



[IpeobOpazoBanre ApOOHO-TMHEWHBIX BHIPAKCHU: CIIOKEHNE, YMHOKEHUE, JCICHHE. Aneeopauueckas 0podos. Cokpawjenue ancebpauyeckux opooetl.
Ilpusedenue ancebpauueckux opobeti Kk obwjemy 3namernamenio. Jleicmeus ¢ aneebpauieckumu OpooOaAMU: CLOHCEHUe, BblYUMAHUe, YMHO}CEeHUe, OelleHuUe,
8036€0eHUe 8 CIeNneHb.

«/lelicTBuTeIbHBIE Yncaa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonanvusie yucna

N300pakeHre yucen Ha YMCIOBOW (KOOpAMHATHOH) mpsiMoii. CpaBHeHHe yucen. Moaylb 4yKcia, TeOMeTpUYecKas UHTEPIIPETaIisl MOMAYJIS YUCIA.
JlelicTBUS C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YHCIaMU. MHOKECTBO LIETIBIX YHCE.

Koopounama mouku

OCHOBHbIE TIOHATHS, KOOPOUHAMHDLLL TIYY, PACCMOAHUE MedHcOy moukamu. Koopounamer mouxu.

Hppayuonanvusie uucna

[TonsATHe UpparoHaNbHOrO YKcia. Paco3HaBaHue nppaloOHATIbHBIX YHCE.

MHnooicecmeo OeticmeumenbHbix Yucei.

«IIpeobpa3zoBanue anredpandeckux BbipazkeHuin». Otpadorka 3aaay Ne 8§ KUM OI'D

Hppayuonanvnsie uucna

[lonsTre nppannoHanbHOro yucia. Pacno3HaBanue nppaunoHalbHbIX yncen. [Ipumepsl noka3atenscTB B anredpe. Jeticmeus ¢ uppayuoHaibHuimu
yucaamu. yMHodlceHue, oeieHue, 6036e0enue 8 CmeneHb.

MHmnooicecmeo OeticmeumenbHbix Yucei.

«YpaBHeHHs M HepaBeHcTBa». OTpabotka 3agau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

Ypasnenua

[TonsTre ypaBHeHHMsI W KOpHS ypaBHeHUs. [Ipedcmagnenue o pasHocurbHocmu ypagueHuil. Obnacmv onpedenenus ypaeuweHus (obracmo
00Ny CMUMbIX 3HAYUEHUL NePEMEHHOLL).

Juneiinoe ypaenenue u e2o KOpHu

Pemenue nuHeHbIX ypaBHeHUN. Jluneunoe ypagnenue ¢ napamempom. Konuuecmeo kopneu nunelinozo ypaguenus. Pewenue nuneinsix ypaguenuu ¢
napamempom.

Keaopamnoe ypagnuenue u e2o kopnu

KBagparusle ypaBHenus. Henonnble kBapaTHble ypaBHEHUS. [JUCKpUMHHAHT KBaApPaTHOTO ypaBHeHUs. DopMysa KOpHEH KBAaJIpaTHOTO ypaBHEHUS.
Teopema Buema. Teopema, obpamuas meopeme Buema. PemieHune KBaJpaTHBIX ypaBHEHUH: HCIOIB30BaHHME (POPMYIBI ISl HAXOXKICHUS KOpHEH,
epaghuueckuli Memoo peuieHusl, pasilodceHue Ha MHOXCUMenu, noooop KopHeu ¢ Ucnoiv3osanuem meopemvl Buema. Konuuecmeo xopueil k6adpamnozo
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VpasHenus 8 3ad8UCUMOCMU Om e20 OuckpumurHawma. bukeadpammusie ypasnenus. Ypaenenus, ceooumsvie K JUHEUHbIM U Keaopamuuim. Keadpammuvie
VPasHeHUsl ¢ napamempom.

/poono-payuonanvnsie ypagnenus
Pemenue npocredmmx ApoOHO-IUHEHHBIX ypaBHEHUN. Peuenue OpoOHO-payuoHanibHbIX YPAGHEHUI.

Memoowvl pewtenusi ypagneHuli. Memoovl PABHOCUNbHBIX NPEO0OPA308AHUL, MemOoO 3aMeHbl NepemMeHHOU, epaghuueckuti memoo. Hcnonvzosanue
cB80licm8 (YYHKYULL npu peuteHuu ypasHeHuil.

Ipocmetiwue uppayuonansuvie ypasnenus suda || f (x) =a, \/f (x) = \/g (x) .

n
Ypasnenus suoa X = a.Ypasuenus 6 yenvix uucnax.

«BeposTHOCTH cOOBITHII OTpadoTka 3a1a4 Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

Criy4aiiHble OIBITHI (IKCIIEPUMEHTHI), JJIEMEHTApHbBIC CiydaiiHble cOObITHA (MCXOzbl). BepostTHOCTH »nmemMeHTapHbIX coObitTuil. CoOOBITHS B
CllydyaliHbIX SKCIIEPUMEHTAaX M OJaromnpHusATCTBYIOIIME 3JE€MEHTapHble cOOBITUSA. BeposTHOCTH ciay4alHbBIX COOBITHH. ONBITBI C PABHOBO3MOXXHBIMU
3JIEMEHTapHbIMU cOObITUAMU. Kiaccuueckue BEpOSATHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KyOUKOB.

«@ynkuun u rpadpukm». Orpadorka 3agay Ne 11 KM OI'D.

Dyukyuu

Honamue ¢hynkuyuu

JlekapTOBbI KOOPJMHATHI Ha TIOCKOCTH. DopMuUpoBaHHEe MPEICTABICHUNH O METAIPEAMETHOM MOHATUN «KOOpAUHATBD. CriocoObl 3a1aHusl (YHKIMA:
QHAINTUYECKUH, Trpapuueckuil, TabnuuHbli. ['paduk QyHkumu. [Ipumepsl QyHKIUMI, MOdydaeMbIX B IPOLECCE MCCIEAOBAaHUS Pa3IMUHBIX peaIbHbIX
IPOIIECCOB U pElIeHUs 3aj4ad. 3HadeHue (QyHKuuu B Touke. CBoiicTBa (yHKIMI: 007acTh OmpeieneHHs, MHOXKECTBO 3HAU€HHH, HyJIH, MPOMEXYTKU
3HAKOIMOCTOSIHCTBA, YeMmHOCMb/HeyemHocmb, TIPOMEXKYTKI BO3pacTaHus U yObIBaHMs, HauOoOJbIllee U HauMeHblee 3HaueHus. Mccnenosanue GyHKInu no
ee rpaQuky.

Juneitnas pynkuusn

CaoiictBa u rpaduk nauHelHONW GyHKUMHU. YTiIoBoi Kod(dduiueHT npsaMoil. Pacnonoxxenue rpaguka JuHEHHON (QYHKIUM B 3aBUCUMOCTH OT €€
yrioBoro koddduimenta u cBo6oaHoro wieHa. Haxoocoenue koaghguyuenmos aunetiHol GyHKyuu no 3a0aHHbIM YCILOBUAM: NPOXOAHCOEHUE NPAMOL Yepes
06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOJACOEHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIeNbHOl OAHHOU NPAMOLL.

Keaopamuunasa ¢pynkyusn

CgoiicTBa 1 rpaduk KBagpaTuIHOU PyHKIMH (Mapadoina). [locmpoenue epaghuxa k6adpamuyHol GyHKYuu no moukam
Oopamnasa nponopyuonaibHoCms

k
CoiicTBa (DyHKIUH Y = k y = —. I'unepboua.
X x

«ITocaenoBaresbHOCTH U porpeccun» Otpabdotka 3agad Ne 12 KM OI'D. (1 gac).
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Ilocneoosamenvnocmu u npozpeccuu
UucnoBas 1MociieJoBaTenbHOCT. [IprMepsl YMCIOBBIX TOCIEI0BATENbHOCTEH. beckoHeuHbIe mocieoBaTenbHOCTH. ApudMeTndecKas: Mporpeccus u
ee coiicTBa. ['eomerpuueckas nporpeccus. Dopmyna obwie2o yieHa u cymmol N nepavix YieH08 apudhmemuyecKol u 2eoMempuieckoll npozpeccuti

«UmucaoBble H OyKBeHHbIe BbIpa:keHus». OtpaboTka 3ama4 Ne 13 KUM OI'D.

Yucnoevie u Oykeennvle 6blpar;cenus

Boipakenue ¢ nepeMeHHON. 3HaueHue BbipakeHUs. [locTaHOBKA BBIpaKEHUN BMECTO IEPEMEHHBIX.

Llenvie evipasicenun

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeeM U ee cBorcTBa. [Ipeobpa3oBanus BeIpaXXeHUH, COJIEPKAIIUX CTETIEHN C HATYPaJIbHBIM ITOKa3aTeNIeM.

OnHouneH, MHOrowieH. /leficTBus ¢ 0JHOWIEHAMHM U MHOTOWIEHAMH (CIIOKEHME, BbIUUTaHHE, YMHOXKeHHE). DOpMyJibl COKPAILIEHHOTO YMHOKCHHMSL:
Pa3HOCTb KBaJpaToOB, KBaJApaT CyMMBbl U pa3HOCTU. Pa3iokeHne MHOrowieHa Ha MHOKUTENM: BBIHECEHHE OOILEro MHOXHTENS 3a CKOOKH, IPYyNIIHPOBKA,
npruMeHeHHne GopMyJl COKpAIIEHHOro yMHOXKeHUs. KBapaTHblii TpexuiieH, pa3iokKeHne KBaApaTHOTO TPEXUJIeHa Ha MHOXKUTEIH.

«IIpakTuueckue pacuersl o ¢popmyaam» Otpadbotka 3anady Ne 14 KUM OI'D
Boipaxkenue ¢ nepemeHHON. 3HaueHue BbipakeHUs. [locTaHOBKA BBIpaKEHUN BMECTO IEPEMEHHBIX.
Llenvie evipasicenun
CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeseM U ee cBoicTBa. [IpeoOpa3zoBanus BEIpaXKEHUH, COMIEPKAIUX CTETICHN C HATYPaJIbHBIM ITOKA3aTENIEM.
OnHouneH, MHOrouseH. J[efCTBHs ¢ OJTHOWIEHAMH U MHOTOWIEHaMH (CI0XKEeHHE, BBIYUTaHUE, yMHOKeHHE). DOpMYJIIbl COKPAILIEHHOI'O YMHOKEHHUS.

«Cucrembl HepaBeHCcTBY». OTpaboTka 3a71a4 Ne 15 KM OI'D.

Cucmembvl nepagencme

CucreMbl HEpaBEHCTB € OJIHOM NEpPEeMEHHOI. Pelienne cucteM HepaBeHCTB ¢ OAHOW MEPEMEHHOM: JTUHENHBIX, k6aopamubix. 300paxeHune perieHus
CHUCTEMBI HEPABEHCTB HA YACIIOBOM NPSIMOM. 3allUCh PELIEHNS] CHCTEMBI HEPABEHCTB.

«I'eomeTpuyeckne ¢purypol. Yriabm». Otpadorka 3agau Ne 16 KM OI'D.
Benuuunwi
Bennuuna yrna. ['pagycHas mMepa yria.
Tpeyzonvnuk
CBoiicTBa paBHOOEAPEHHOTO TpeyroibHUKA. BHemHui yron tpeyroapauka. CymMmma yriioB TpeyrojibHHUKa

«I'eomeTrpuyeckue ¢urypsol. Jimubpy. Otpadotka 3agau Ne 17 KM OI'D

Duzypvi 6 zeomempuu u 6 OKpyIHcarouem mupe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHAA 00nacTu GUrypsl, rpanuna. JINHUM u 06JacTy Ha MIIOCKOCTH. BhImykiias 1 HeBBIYKIIAs (PUTYPHI.
[Tnockas u Herockas ¢urypsl. [Tonstue Benuuunsl. [{nuna. U3mepenue qunbl. EMuHUIBI H3MEpEHUS IITUHBI
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Boigenenue cBoiicTB 00bekTOB. DOpMUPOBAHUE MIPEACTABICHUN O METaIpeIMETHOM MOHATHH «durypa». Touka, oTpe3ok, mpsmas, Jyd, JoMaHas,
IUIOCKOCTB, YTOJI, OUCCEKTpHUCa yTIia U ee CBOWCTBA, BU/IbI YIIIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.
OceBas cummeTpusi reomeTpudeckux puryp. LleHTpanbHas ciMMETpHsi T€OMETPUUECKUX (QUTyp.

«Ilimomans MHOroyroapHuka». Orpadorka 3agad Ne 18 KM OI'D

H3mepenus u eviuucnenusn

[Tnomagu. dopMynsl MiIOMAAXM TPEYrONbHUKA, IMapajulejorpaMMma M €ro 4acTHBIX BHJIOB, Tpamneuuu, (opmyna ['epona, dopmyna ruiomaau
BBIITYKJIOTO YETHIPEXyToJdbHUKA, (HOPMYIIBI JUIMHBI OKPY>KHOCTH U IIJIOMIAAN KpyTa

«A3mepenus u Bbruuciaenus». Orpadotka 3agau Ne 19 KM OI'D.

H3zmepenus u evluucnenus

[Tnomanu. @opMmynbl MIOWAAM TPEYTroJbHUKA, MapayielorpaMMa M €ro 4YacTHBIX BHUJOB, Tpamenuu, ¢(opMyna IUIOMAAH BBITYKIOTO
YETBIPEXYTOJIbHUKA, (POPMYJIBI TTHHBI OKPYKHOCTH U IJI0MIAM Kpyra. [1momans npaBuiIbHOTO MHOTOYTOJIbHUKA.

Teopema [Tudaropa. Tpuronomerpudeckre COOTHOIICHUS B MIPSIMOYTOJILHOM TPEyToNbHUKE. TpUroHOMeTprueckrue GyHKIUU YIia.

«Teoperuueckue acnexktb». OTpadotka 3amay Ne 20 KUM OI'D.
Teopernueckue aceKThl, TEOPEMBI, AKCHOMBI, OITPEIeSICHHs, (HOPMYJIBI, IEMMBI.
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TemaTHYeCcKOe NIJIAHUPOBAHHUE Kypca

Ne Tewma 3anaTHA OcHOBHBIE BUbI ACSTEIBHOCTH yUaLUXCA Koxn-Bo
/T (Ne 3amanms B8 KNIM) 4acoB
1 Beruucnenus u Beimonustor apupmeTrnueckue qeicTBus ¢ 2
npeobpazoBanus (6 panMOHATBLHBIMHU YUCIIAMH, BEIYUCIISIOT 3HAYEHUS
3amanne KMUM) YHUCJIOBBIX BBIPAKEHUM, IEPEXOAAT OT OJTHOU
(dbopMBl 3anKicH YKcia K JPYrou
2 JlelicTBUTENbHbBIC N300pakaroT 4rciia TouKaMu Ha KOOPIMHATHOM 2
gucina (7) IIPSIMOM, CPaBHUBAIOT JCHCTBUTEIIBHBIE YHCIIA,
BBINOJIHAOT BBIYMCICHUS U IPeoOpa3oBaHus,
BBINOJIHSIOT MPUKUAKY PE3yJIbTaTa BHIYMCICHUH.
3 [IpeobpazoBanms BBITTOTHAIOT BEIYMCIICHHS M IPE0Opa30oBaHUs 2
anredpanvyecKux apu(METHIECKUX BBIPAKEHUH, TPUMEHSIOT
BbIpa)keHui (8) CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH
JUIs1 Ipeo0pa3oBaHus BBIPAKCHHUI
4 VYpaBHeHUs U Pemarot inHeiHbIe U KBaJpaTHbIC YPAaBHEHUS C 2
HepaBeHcTBa (9) OJIHOH epeMEHHOMN, HEPAaBEHCTBA C OJJTHOM
HEPEMEHHOMN U UX CUCTEMBI
3) Oynkuun v rpadukd | CTPOSAT U YUTAIOT TpaUKH pa3IuIHbIN QYyHKIHA, 2
(11) YUTAIOT rpauKu PYHKIIHIA, OMHUCHIBAIOT C
MOMOIIBI0 (DYHKIMNA PAa3TUYHBIE 3aBUCUMOCTH
MEX]y BeIMYMHAMU, UHTEPIPETUPYIOT rpaduku
3aBUCUMOCTEN
6 Yucnossle u BrimonssaoT npeoOpa3oBaHus anredpandeckux 2
OyKBEHHBIC BBIpQ)KEHUI, HAXOAAT 3HAUCHHS OyKBEHHBIX
BoIpaxkeHus (13) BBIpa)KEHUI, OCYIECTBIISA HEOOXOIUMBIE
MIOJICTAHOBKHU
7 [IpakTrueckue OcCy1IecTBIISIFOT pacyeTsl o (GopMyiam, 2
pacyeTsl 1o BBIP@)KAIOT 3aBUCUMOCTH MEX]ly BETMUYUHAMH,
dbopmynam (14) BBIYMCIISIIOT 3HAYEHUS YUCIOBBIX BBIPAKEHUM
8 [TpakTuko- BhInonHA0T BRIUUCIEHHS U IpeoOpa3oBaHus, 2
OpPHEHTHUPOBAHHEIE OCYIIECTBIISIOT TPAKTUIECKUE PACUETHI, CTPOST U
3amanus (1-5) UCCIIEIYIOT MaTeMaTHYeCKHe MOJIENH,
UCTIONB3YIOT NPpUOOpETEHHBIE 3HAHUS U YMEHHS B
PAaKTUYECKOH J1eTeIbHOCTH
9 I'eomeTrpuueckue BrImonHseT neicTBHS ¢ TeOMETPUISCKUMU 2
¢urypsl. Yrisl (16) burypamu, pemaroT JIaHUMeTpUIecKHe 3aauu
Ha HAaXOXKJEHHUE TEOMETPUUECKUX BEJTUYHH (YTJIOB)
10 I'eomeTrpuueckue Pacno3Hator reomerpuyeckue GUrypsl Ha 2
¢burypst. Jmussl (17) | II0CKOCTH, pa3iMyaroT UX B3aUMHOE TIOJIOKEHHE,
n300pakaloT reoMeTprudeckre GUrypbl, pemaT
TUTAHUMETPUYECKUE 3a/1a49H Ha HAX0XKJICHUE
reOMETPUYECKUX BEJTHYHUH (JUIMH, YTIIOB)
11 [Tnomane Pacnio3narot reomerpuueckne GUTryps Ha 2
MHOTrOyrojbHuKa (18) | MI0CKOCTH, pelaroT MIIaHUMETPUYECKHE 3a]jauu
Ha HaX0XJIEHNE TEOMETPHUIECKUX BEITHYNH
(rutomiaaeit), OCyECTBISIOT PACYEThI 110
dbopmynam
12 N3mepenus u OnpenensitoT KOOpAUHATEI TOUKH IJIOCKOCTH, 2

BeIYMCIICHH (19)

IIPOBOJAT ONEPALK HaJl BEKTOPAMHU, BBIYUCIISAIOT
JUIMHY ¥ KOOPAMHATBI BEKTOPA, YTOJI MEKIY
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BEKTOPaMH, CUHYC, KOCUHYC M TAHI'€HC yIia

13 Teoperuueckue ITpoBoasT 1oKa3aTenbHbIE PacCyKICHUS, 2
acrekTsl (20) OLIEHUBAIOT JIOTUYECKYIO PaBUIIBHOCTh
paccyXICHUM, paclo3HAIOT OMUOOYHBIC
3aKJIIOYEHHUs
14 Cucremsbl HepaBeHCTB | PemaroT ypaBHEHMsI, HEpABEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTB HaxonsTt BeposITHOCTD CITydaifHBIX COOBITHH B 2
coObITuii (10) MIPOCTEHUIINX pacueTax
16 [TocnenoBarensHocTH | Pacno3narot apupmMeTnyeckie u TeOMEeTpUYECKHe 2
u nporpeccu (12) IPOTPECCUH, PEIIAIOT 3a/1a41 C IPUMEHEHUEM
(hopMyIIBI 00IIIEro WieHA U CYMMbI HECKOIBKUX
4JICHOB IPOTPECCUU
17 Pabora cKUM (uactp 2
1)
Htoro 34
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