rocyzapcTBeHHOe Oro/KeTHOe ob1eobpaszoBarenbHoe yupexaenue Camapckoit
obacTu ocHOBHas obuieobpaszoBarenbHas mwkoa ¢. CTapoceMeHKHHO
MyHUIHUNaTbHOTO paiioHa Kpacnosipckuit Camapckoit o6nactu

PACCMOTPEHO [TPOBEPEHO YTBEPXJIAIO
Ha 3acenanuu MO 3amectutens aupekropa no Jupexrop TBOY OOIII c.
[Tpotokon Ne 5 VBP yf’é’m% CTapoceMeHKHHO
Ot «27» mapra 2024 2/ [Yemyuna C.A./ £55° Wk /

PyxoBoaurtens MO 2
' 2 TTpukas Ne 18-ox

%y ‘~,¢;“~/H}<0}3neBa M.B./ 8» mapra 2024 r.

PABOYAA ITPOTPAMMA
O BHEYPOUYHOM JEATEJBHOCTH

HanpasneHne y4eOHO-IO3HABAaTEIbHOE
Haszpanue nporpammel B MaremMaTuke BC€ HHTEPECHO

Kitace: 9 knacc

KonuyecTBo yacoB o yuebHoMy ruiany 34 yaca B roji,_1 4yac B HEJIEIIO

CocraBieHa B COOTBETCTBHMU TpeOOBaHUSMU K pe3yjbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTenbHOM MPOTPaMMBbI

Cocrasurens: Mapuenko T.H.

Crapocemeiikuno, 2024 r



TlosicHUTEIBLHASA 3aIMCKA

Hacrosimas  mporpamma BHEYPOYHOM JEATEIIBHOCTM COCTaBJICHA B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM MHPOrpaMMbl  OCHOBHOI'O
o0uiero o6pa3oBaHus Ha OCHOBaHUHU:

1. ®3 Ne273 o1 29.12. 2012 roga «O06 obpazoBanuu B Poccuiickoit denepanuny;

2. OenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOrO CTAaHJApTa  OCHOBHOTO OOIIETO
o0pa3zoBaHus;

3. CaHUTapHO-MIUJEMUOJIOTHYECKUX TpaBuin W HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-IMHUIEMUOJIOTUYECKUE TPeOOBaHMS K YCIOBUSIM W OpraHH3aluy OOydeHHUs B
o01reodpazoBatenbHbIX opraHuzanusax". C U3MEHEHUSIMH M JIOMOJHEHHUSIMHU OT: 29 UIOHS
2011 r., 25 nexabps 2013 r., 24 Hos16ps 2015 1.,

4. TlocTaHoBieHHe IJIaBHOro caHutapHoro Bpaua P®  Ne20 or 30.06.2020r. «CanurtapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHMS K YCTPOMCTBY, COJEP>KaHUIO W OPTaHU3alUU PaOOTHI
00pa30BaTeNbHBIX OpPraHW3alMid W JAPYruX OOBEKTOB COLMAIBHOW HHQPPACTPYKTYPHI IS
JeTel W MOJOJEXKH B YCIOBHSIX PACHpPOCTPAHEHHUS HOBOW KOPOHOBUPYCHOM HH(EKIUU
(COVID-19)»- Canurapuo-snuaemuonoruueckue npasuia CIT 3.1/2.4.3598-20.

5. OcHOBHOM 00pazoBaTENbHON TPOrpaMMbl OCHOBHOTO 00IIero obpa3zoBaHusi 100y 0Ol
c.Crapocemeiiknno ¢ npuioxenueM Ha 2024-20235 yueOHblii rox;

6. [lonoxxenus 06 opranuzanuu BHeypouHoi AestensHoctu ['BOY OOILI c.CrapocmerieknHO

HporpaMMa Kypca BHGYPOQHOIZ JesaTenbHOCTH «B MaTemaTtuke BcE HHTCPCCHO» IJIA 9 kiacca
COCTaBJICHA CaMOCTOATCIIBbHO.

KosauyecTBo 4acoB, Ha KOTOpPOE PacCYMTAHA MPOrpaMma
Ha u3yyenue npeamera orBoauTcs 1 4 B Hexenmo, 34 gaca B rofI.

OT1anuuTebHbIEe 0CO0EHHOCTH NnmporpaMmmbIl

B cBsA3M ¢ orpaHMyYeHUsMH B IIPOBEACHUM MAaCCOBBIX MEPOIPUATHI, BBEACHHBIMH B CBA3U C
pacnpocTpaHEeHHEM KOPOHaBUPYCHOW MH(MEKIMH, MPOrpaMMa MOXKET Pealln30BbIBATHCS CYMMapHO B
KaHUKYJISIDHOE BpEMs, B BBIXOJAHbIC M Hepado4yue Npa3JHUYHbIC [HH, IUCTAHLIHOHHO C
HCIIOIb30BAHUEM OHJIAMH - TEXHOJIOTUH.

Hean kypca:

IToaroroBuTh o6yqa101u1/1xc;1 K CcJady€ DJOK3aMC€Ha B (bOpMC OI'> B COOTBETCTBHHM C
TpC6OBaHI/I$IMI/I, MNpEaABABIACMBbIMU HOBBIMU O6p8.30BaTeJ'ILHLIMI/I CTaHJapTaMu.

Bocnurarte/ibHOe Ha3HAYEHHE Kypca.

OOyueHne mnoTpedyeT OT ydYaluxXcs YMCTBEHHBIX M BOJICBBIX YCHJIMH, Pa3BUTOIO0 BHUMAaHUS,
BOCIIUTAHUS TaKUX KayeCTB, KaK AaKTUBHOCTb, TBOPYECKAas WHHUIMATHBA, YMEHHUH KOJUIEKTHUBHO-
M03HABATEJILHOTO TPYIa.

3agaum Kypca:

HOBTOpeHI/IC, 3aKpCIVICHHUE U er'Iy@HCHI/Ie 3HaHUM 110 OCHOBHBIM pasaciiaM IKOJIbHOI'0 Kypca
MaTCMAaTUKH C IOMOIIBIO PA3JIMIHBIX I_II/I(I)pOBBIX O6p8.30BaTCHBHLIX PECYpCOB;

- (hopMHpOBaHNE YMEHUS OCYHIECTBIISATH Pa3HOOOPa3HbIE BUABI CAMOCTOSATENBHON AEATEIBHOCTH C
IU(PPOBBIMU 00pa30BaTEIbHBIMH PECYpCaMH;
- pa3BUTHE CAMOKOHTPOJISI M CAMOOIICHKH 3HAaHMH C TIOMOIIBIO PAa3IMYHBIX (OPM TECTHUPOBAHHUS;



- (¢dopMUpOBaHHE Yy Y4YAIIUXCS IIEJIOCTHOTO MPEJCTABICHUS O TEMe, €€ 3HAueHUs B pasJene
MaTEMAaTHKH, CBSI3U C IPYTUMHU TEMaMU;

- (opmupoBaHMEe AHATUTHYECKOTO MBIIUICHHUS, pa3BUTHUE MaMATH, Kpyrozopa, yMEHHUE
IPe010JIeBaTh TPYAHOCTH IIPU PELIEHNH 00Jiee CIOKHBIX 3aa4;

- OCYIIECTBJICHUE pabOTHI C TOTIOJIHUTENLHON JINTEPATYPOi;

- AKLUEHTHPOBATh BHMMAHUE YYalIUXCS HAa E€AMHBIX TpeOOBaHMAX K MpaBwiaM O(QOpMIICHUS
Pa3INYHbIX BUOOB 3aI[aHI/II71, BKJIFOYACMBIX B UTOI'OBYIO aTTCCTALIUIO 3a KYPC OCHOBHOM IIKOJIBI,

- PAcIIUPUTH MAaTEMATUYECKHE IIPEICTABICHNs yYalIuXCcs [0 OIPEIEICHHBIM TEMaM, BKIIIOUCHHBIM B
POTPaMMBbI BCTYNUTENIBHBIX 9K3aMEHOB B JIPYTHE THITHI YI€OHBIX 3aBECHUM.

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUS NMIPOIrpaMMbI Kypca

Jluunocmuvie pesyibmamol:

OTBETCTBEHHOE OTHOUIEHHWE K YYEHMIO, TOTOBHOCTb U CIOCOOHOCTh K CAMOPA3BUTUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO M MTO3HAHUIO, OCO3HAHHOMY BbIOOpY U
IIOCTPOCHUIO JalIbHEHNIIeH UHIMBUyalbHOW TPAEKTOPUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU
B Mupe npodeccuii U NpPOPECcCHOHANBHBIX MPEINOYTEHUH, C YYeTOM YCTOHYMBBIX
[I03HABATENIbHBIX UHTEPECOB, a TAKXKE HAa OCHOBE (JOPMUPOBAHMS YBAKHUTEIBHOTO OTHOLIEHUS
KTpyay.

@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH.
OcBoeHHE COMANBHBIX HOPM, MPABUJI MIOBEJCHHUS, poJieit 1 POpM COIUANBbHOM JKU3HH.

Pa3zButue MOpanbHOTO CO3HAHMS W KOMIIETEHTHOCTH B PEIIEHHMM MOpAJbHBIX MpOOJieM Ha
OCHOBE JIMYHOCTHOI'O BBIOOPA, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
IIOBEJICHUS, OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.
®opMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE.
®opMupoBaHUE CITOCOOHOCTH K HMOLMOHAIBHOMY BOCHPHUATUIO MaTeMaTHUYECKUX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN

Memanpeomemuuie pe3ynvmamovl 00yueHUs

Pezynamuenvie YY/|
®  OmpeAensiTh COOCTBEHHbIE MPOOJEMbl M TPUYMHBI UX BO3HUKHOBEHUS MpU paboTe ¢
MaTeMaTHYeCKUMU 00BEKTaMu;
e  (opMyInupoBaTh COOCTBEHHBIE BEPCUU WM IMPUMEHSAThH YK€ M3BECTHbIE (POPMBI U METOMbI
pelIeHrs MaTeMaTU4ecKoi MpoOIeMbl, POPMYTUPOBATH MPEAMNOIOKEHUS U CTPOUTH TUIIOTE3BI
OTHOCHUTENILHO pPaccMaTpUBAaeMOro OOBEKTa M MPEABOCXUINATH Pe3yNbTaThl CBOEH yueOHO-
MMO03HABATEILHOM JESITEIIHFHOCTH,
®  OmpeaensATb MYTH JOCTH)KEHHUS 1eJIed W B3BEIIMBaTh  BO3MOYKHOCTH PpPa3pelIeHUs
OTpe/ieNIEHHBIX y4eOHO-TI03HABATENbHBIX 3a/1a4 B COOTBETCTBUU C ONPECIEHHBIMA KPUTEPUSIMU
U 3a/1a4yaMu;
e BBICTpauBaTh COOCTBEHHOE 0Opa3oBaTelbHOE MOANPOCTPAHCTBO JUISl  pa3pelieHust
OTIpe/IeNIEHHOTO Kpyra 3aJay, ONpeaessiTh 1 HaXOJUTh YCIOBHS JJIs peanu3aliuu uaei U IiaHoB
(camooOy4eHue);
®  CaMOCTOSITENIbHO BBIOMPATh CPEau MPEUIOKEHHBIX pecypcoB HambOosee 3(pPeKTuBHbIE U
3HAYMMBIC TIPH pabOTE C OMpPEACTICHHON MaTEMaTHIECKON MOJIEIBIO;
®  yMETh COCTABIISATH IUIAH PA3PEILCHUs] OMPEEICHHOrO Kpyra 3ajaad, UCIOIb3ysl pa3InyHbIe
CXEMBI, peCypChl IOCTPOCHUS IUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOMIUX MPOU3BECTH JOTUKO
- CTPYKTYPHBIN aHAIU3 3a7a4u;
e yMeTh IUIAHUPOBATh CBOM 00pa3oBaTeNbHBI MapHIPYT, KOPPEKTUPOBATH W BHOCHUTH
OmpesieNieHHbIe M3MEHEHHs, KAa4eCTBEHHO BIUSIONINE HA KOHEYHBIH MPOIYKT y4eOHO-
[MO3HABATEJIBHON JEATEIbHOCTH;
® yMEHHME KAaYeCTBEHHO COOTHOCUTH CBOM JEHCTBUS C NPEIBKYIIAEMBIM HTOrOM y4eOHO-
MO3HABATEIBHOMN JIEATEIBHOCTH TTOCPEACTBOM KOHTPOJIS M TUTAHUPOBAHUS y4eOHOTO mporiecca B



COOTBETCTBHHM C W3MEHSIOIMIMMUCS CHUTYyalUsIMH M TPUMEHSEMBIMU CpeACTBaMU M (popMaMu
OpraHM3aluy COTPYIHUYECTBA, a TAKKe UHIMBUYaIbHONU pabOThl HA YPOKE;

e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peaU3allii PELICHUS MaTeMaTHYeCKHX
3aa4, MOAOMpaTh MHCTPYMEHTHI Ui OLIGHMBAHHUS CBOCH TpaeKTopuu B pabore ¢
MaTeMaTUYECKUMU NOHATUSAMU U MOJACIISAMU;

Ilo3nasamenvuvie YY/[

®  yMEHHUE OIPEIENATh OCHOBOIIOJIATAOIIEEe MOHATHE W MPOU3BOAUTH JIOTMKO-CTPYKTYPHBIM
aHaJIN3, OIPENEIATh OCHOBHBIE IPU3HAKU U CBOMCTBA C MOMOIIbIO COOTBETCTBYIOLUX CPEACTB U
UHCTPYMEHTOB;

e  yMEHHE MPOBOJAUTH KIaCCHU(PHUKALUI0 0ObEKTOB HA OCHOBE KPUTEPUEB, BHIAEISATH OCHOBHOE
Ha (OHE BTOPOCTEICHHBIX JJAaHHBIX;

®  yMEHHE MPOBOJUTH JOTHYECKOE PACCY)KJCHHUE B HAMPABIECHUH OT OOILIMX 3aKOHOMEPHOCTEH
M3y4aeMoOM 3a1a4M 10 YACTHBIX PACCMOTPEHUN;

®  yMEHHUE CTPOUTH JIOTUUECKHE PACCYKJECHHUSI HAa OCHOBE CHUCTEMHBIX CPAaBHEHHIl OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTE€MaTH4YEeCKOrO pasfesia WIM MOJENIU, IOHATHS WIM KIJIACCOB,
BBIJIEJISIS ONIPEICIICHHBIE CYIIECTBEHHBIE IPU3HAKH UM KPUTEPUH;

®  yYMEHHUE BBIBISITH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JJOTUYHOCTh COOTBETCTBYIOIIUX
[ENOYeK PacCyKIEHUH Npu padoTe ¢ MaTEeMaTHUYECKUMH 33/1a4aMi, YMETh MOJPOOHO M CXKATO
NPEACTABIATh JETANM3AIMI0 OCHOBHBIX KOMIIOHEHTOB IpPHU JOKAa3aTelbCTBE IMOHATUM U
COOTHOLICHUN HAa MAaTEMaTU4ECKOM SI3BIKE;

®  yMEHHUE OPTaHM30BBIBATh IMOWCK U BBIABIISTh IPUUYUHBI BO3HUKAIOIIMX MPOLECCOB, SIBJICHUN,
HaubOoJsee BeposTHbIE (HaKTOPHI, IO KOTOPHIM MaTeMAaTUYECKUE MOJIETN U OOBEKThI BEIyT ceOs
II0 OIIPENEIICHHBIM JIOTHYECKUM 3aKOHaM, YMETb IPHUBOJUTH IIPUYUHHO-CIEACTBEHHBIN aHAIN3
MOHATUH, CY’KIEHUN U MAaTEMaTUYECKUX 3aKOHOB;

® yYMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJEIb IpU 3aJaHHOM YCJIOBUH, 0OJagaroiien
OIpe/ICIEHHbIMUA XapaKTEPUCTUKAaMH OOBEKTa MPU HAIUYUU OMNPECIICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIErocs MpenoaaraéMoro MOHATHS UK SIBICHUS;

®  yMEHHE [IEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIONIYI0 MaTEMAaTHUECKON
3ala4yd Ha S3bIK Tpa@HUuecKkoro OTOOpakeHUs - COCTABJIICHHS MaTeMaTH4YecKOW MOJeINH,
COXPAHSIIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKU;

e yMEHHME 33JaBaTh IUIAH PEIICHHMS MAaTeMAaTHYECKOW 3aJlayd, pEeaJM30BbIBAaTh AJITOPUTM
JeMCTBHM KaK MOIIAroBOM MHCTPYKIIMHU JUIsl pa3pelieHus: yueOHO-TI03HaBaTeNIbHOM 3a/1a4;

®  yMEHHUE CTPOUTH T0KA3ATEIBCTBO METOJOM OT IIPOTUBHOTO;

e yMeHHe paboTaTh ¢ MPOOJIEMHOM CHUTyalMel, OCYIIECTBIIATh 0Opa3oBaTENbHBIN Mpolecc
MOCPEACTBOM IOMCKAa METOJIOB U CIIOCOOOB pa3pelIeHUs 3aauM, ONpPEeNsTh TPaHULbl CBOETO
00pa30oBaTeNBLHOIO MPOCTPAHCTBA;

®  yMETh OPMEHTHPOBATHCS B TEKCTE, BBIABIATH IVIABHOE YCJIOBHUE 33/1a4d U YCTaHABJIUBATh
COOTHOIIEHHE pacCMaTPUBAEMbIX OOBEKTOB;

® yMEHHME T[E€PEeBOANTh, HWHTEPIPETHPOBATH TEKCT B HHbIE (OPMBI NpPEACTaBICHUS
nH(pOpMAIIUU: CXEMBI, TUarpaMMbl, rpaduueckoe MpeIcTaBIeHHe JaHHbIX;

Kommynuxamuenwvie YY/[

e ymMmeHue paboTaTh B KOMaHJe, (OpPMHUpPOBAHHE HABBHIKOB COTPYIHHYECTBA M Y4eOHOIO
B3aMMOJICHCTBHS B YCIOBUSAX KOMAH/IHOM UTPBI WM MHOM (POPMBI B3aMMOIEHCTBHS;

e yMEHHE paclpeaessaTh POJIM U 3aJaud B paMmKax 3aHATHS, (QOpMHpYys TakKe HaBbIKU
OpraHU3aTOPCKOI0 XapakTepa;

®  yMEHHE OLIEHUBATh MPABUIBLHOCTh COOCTBEHHBIX JEHCTBHM, a TakKe AEATEILHOCTH JPYTUX
Y4aCTHUKOB KOMaH/Ibl;

® KOppPEKTHO, B paMKaX 3aJjad KOMMYHHUKalMH, (OpMYyIUpOBaTh M OTCTaMBaTh B3TJISAbI,
apryMEeHTHPOBATh JTOBOJIbI, BHIBOJIBI, @ TAK)KE BBIJBUTATh KOHTPAPTyMEHThI, HEOOXOAUMBIE IS
BBISIBJICHMSI CUTYallUM yCII€Xa B PELIEHUH TOM WJIM MHOW MaTEMaTUUYECKOM 3a/1auH;

e yMEHHE TO0Jb30BaThCsl MaTEeMaTHUYECKUMU TEPMUHAMHU Ui pELIeHUs  y4yeOHOo-
[I03HABATENbHBIX 337a4, a TaKKe€ CTPOUTh COOTBETCTBYIOLIME pEUYEBBIE BBICKA3bIBaHMs Ha
MaTeMaTHYECKOM SA3bIKE IS BBICTPAUBAHUSI MATEMATHUYECKON MOJIEIH;



® yMeTb CTPOUTh MaTeMaTHYECKHE MOJEIU C MOMOIIBI0 COOTBETCTBYIOIIEIO MPOIPAMMHOIO
o0ecreyeHus, CEpBUCOB CBOOOTHOTO OTJAIEHHOTO IOCTYIIA;

e yMeTh IPaMOTHO M YETKO, corjacHo mpaBmwiam odopmieHus KHUM-a OI'D 3aHoCHTH
MOJIy4YE€HHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnule peyniomamaol:

e  ($opMUpOBaHME HABBIKOB IMOMCKAa MATEMAaTUYECKOTO METO[a, AITOPUTMA U MOMCKA PelIeHuUs
3a7a4M B CTPYKType 3a1ad OI'3;

e (opmupoBaHUE HaBbIKa PEIICHHS ONPEACICHHBIX THIIOB 33/1a4 B CTPYKTYpe 3a1ad OI'9;

e yMmeHue paboraTh C TaOIUIAMHM, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETb
peoOpa30BbIBATh 3HAKU U CUMBOJIBI B JI0KA3aTENLCTBAX U MPUMEHIEMbIX METOAAX JJIsl PEeIICHUs
o0pa3oBaTeNbHBIX 337a4;

e yMEHHE NPHUBOJUTH B CHCTEMY, COINOCTaBIsATh, 00OOmATH M  aHAJIU3UPOBATH
nH(OPMALIMOHHBIE KOMIOHEHThl MAaTeMaTHYEeCKOr0 XapakKTepa M YMETh NPHUMEHSATHb 3aKOHBI U
MpaBuJjIa JUI PEeLIeHNs] KOHKPETHBIX 3a]a4;

¢ yMEHHE BBIICHATh IJIABHYI0O W HM30BITOUYHYIO HH(POPMAIUIO, MPOU3BOAUTH CMBICIOBOE
cKaThe MaTeMaTHYecKuX (PaKTOB, COBOKYIMHOCTH METOJIOB M CIIOCOOOB pEIICHUS, YMETb
MPEJCTABIATh B CIOBECHOW (OpMe, MCIONB3Yysl CXEMBbl W PA3JIUYHbIC TAOMHUIIBI, TPAapUKU |
JIUarpamMmbl, KapThl MOHSATUN W KJIACTEPbl, OCHOBHBIE HJE€W W IUIAH PEIIeHUs TON WM MHOU
MaTeMaTUYeCKON 3a/1a4u.

Tpebosanus K ypoHIO NOO2OMOBKU YHAUUXCS
HarypaasbHble yncia. J[poou. PannonajabHble yucaa
Buinycknux nayuumces:
®  TIOHMMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;
®  ONEpPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JEIUMOCTbIO HATYypalIbHBIX YHCEIL,
e BBIpaXaThb YKCIA B OJKBUBAJIEHTHBIX (opmax, BbIOMpas Hambojee MOIXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalllH;
®  CpaBHUBATh U YHNOPSIAOYMBATH PALIMOHAIBHBIE YHCIIA;
®  BBIIOJHATH BBIYMCIEHUS C PAlMOHAIBHBIMU YHCJIAMH, COYETass YCTHbIE W MHUCbMEHHBIE
MIPUEMBI BBIUMCICHUHN, IPUMEHEHUE KaJbKYIATOPA;
®  HCIOJB30BATh IIOHATUS M YMEHUS, CBSA3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJIWYHH,
MIPOLICHTaMH, B XOJ€ PEIICHUS MaTeMaTH4EeCKHUX 3aJad M 331a4 U3 CMEXHBIX IIPEIMETOB,
BBINIOJIHATH HECIIOKHBIE IPAKTUYECKUE PACUETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknux nayuumes:
®  HCIIOJb30BATh HAYAJIbHBIC NIPEJCTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX YHCEN;
e  ONEpUPOBAThH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSATH €r0 B BEIYUCICHUAX.
AJiredpanyeckue BbIpaKeHUs
Buinycknuxnayuumes:
®  ONEpUPOBaTh MOHATHIMH «TOXKIECTBO», «TOXKJIECTBEHHOE MpeoOpa3oBaHUE», pellaTh
3aJlauu, cosieprkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;
®  BBHIMOJHATH MPeoOpa30BaHUS BHIPAKECHHM, COACPKAIIUX CTEIICHU C IENBIMH MOKa3aTelsIMU
Y KBaJIpaTHbBIE KOPHH;
®  BBHINOJHATH TOXKIECTBEHHbIE MPEOOpa3OBaHUs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MIpaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U alreOpandyecKuMu Jpo0siMu;
e  BBINOJHATH PA3JI0KEHNE MHOTOYWIEHOB HA MHOKUTEIH.
YpaBHeHust
Buinycknux nayuumes:
®  pelIaTh OCHOBHBIE BUJBI PAIMOHATIBHBIX YPABHEHHI C OJHON MEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH € JBYMS IEPEMEHHBIMU;
® [IOHMMAThb YPAaBHCHUE KAK BAXKHEUIIYI0O MATEMATHYECKYIO MOJENb [JIl OINUCAaHHUS U
M3YYCHHSI PAa3HOOOPA3HBIX pEANTbHBIX CHUTYAIlUH, pemiaTh TEKCTOBBIC 3aJaYd alreOpandecKum
METOJIOM;




® MPUMEHATH rpaduuecKre NpPeACTaBICHUS IS UCCIECIOBAHUS YPAaBHEHMI, UCCIICAOBAHUS U
pELIEHNs CUCTEM YPAaBHEHUH € ABYMS IEPEMEHHBIMHU.

HepaBencrBa

Bunycknux nayuumcs:

® JIOHMMAaThb M IIPUMEHATb TEPMHUHOJOTHMI0O M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

e  peulaTh JUHEHWHbBIC HEPABEHCTBA C OJHOM IIEPEMEHHON M MX CUCTEMBI; peuiaTb KBaJpaTHbIC
HEPaBEHCTBA C OMOPOii Ha rpaduyecKue NPeaCTaBICHHUS.

OcHoBHbIE MOHATHS. YK c/I0BbIE PYHKIMU

Bunycknux nayuumcs:

® [IOHMMATh M HUCHOJb30BaTh (DYHKIIMOHAJIbHBIC MOHATHUS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HauCHHUS ),

®  CTPOUTH I'payKH IEMEHTAPHBIX (PYHKIMI1; MCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIHUN Ha
OCHOBE M3Yy4Y€HUs MMOBEICHUS UX IPa(pUKOB;

® OHMMATH (PYHKIMIO KaK BOXHEHUITYI0O MaTEMaTHUECKYIO MOJIEINb JIJIsl OTIMCAHUS MPOIECCOB
W SBJICHHUW OKPYKAIOMIETO MHpPA, NPUMEHATh (QYHKIMOHAIBHBIA S3BIK JUISI ONUCAHUS H
HCCIIeIOBAaHMSI 3aBUCUMOCTE Mex 1y (pU3HMUECKUMH BETMUYUHAMU.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

®  UCIOJb30BaTh MPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHATIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BbinyCKHUK Hay4uTCs

®  HaXOAWUTb OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTD CIy4allHOIO COOBITHSL.

KomOunaropuka

e  BhInyCKHUK HayuyuTCs peliaTb KOMOMHATOPHBIE 3aJjaud Ha HAXOXJEHUE 4uciia 00BEKTOB
WA KOMOMHAITHN.

Harasignasi reomeTpust

Buinyckuux nayuumes:

®  pacro3HaBaTh Ha 4YepTekax, PUCYHKaX, MOJENSAX U B OKPYKAIOLIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

® pacrmo3HaBaThb pPa3BEPTKU KyOa, MNPSAMOYrOJbHOTO TMapajjieNenunena, MpaBUIbHON
MUpaMUJIbl, HUIMHIPA U KOHYCA;

®  CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napasuleenunena;

e ompeiensATh NO JMHEHHBIM pa3MepaM pa3BEPTKU (GUIyphbl JHHEHHbIE pa3Mepbl CaMoii
¢burypsl 1 Ha060poT;

®  BBIUUCIATH 00BbEM MPSIMOYTOJIBHOTO Napajuiesenueia.

I'eomeTrpuueckue purypsoi

Buinyckuux nayuumes:

®  TI0JIb30BAThCS SI3BIKOM T€OMETPUU JJIsi ONMHUCAHUS IMPEIMETOB OKPYXKAIOLIEro MUpa U HX
B3aHMHOI0 PACIIOI0XKEHHUS;

e  pacrmo3HaBaThb W HM300pakaTh Ha YepTekaX M PUCYHKAX TIeOMETpHuYecKue (UTYpbl U HX
KOH(UTypaluu;

®  HAXOAWTH 3HAUEHHUS JJIMH JIMHEWHBIX 3JI€MEHTOB (PUTyp U UX OTHOUIEHHMS, TPAlyCHYIO Mepy
yraoB ot 0° no 180°, mpuMeHss ompeneneHus, CBONCTBA U MPU3HAKU (DUTYP U UX DIIEMEHTOB,
oTHOMIEHUs (HuUryp (paBeHCTBO, 10A00HE, CHMMETPHUH, TIOBOPOT, MAapaJuIeIbHbIN EepeHoc);

®  ONEpUpOBaTh C HAYAIbHBIMU MOHSTUSMH TPUTOHOMETPUU U BBINOJHATH AJIEMEHTapHbIE
orepary HaJ GyHKIHUSIMH YIJIOB;

e  pelaTh 3a/1a4M Ha JI0OKa3aTeIbCTBO, OMUPASCh HA N3yUYEHHBbIE CBOMCTBA (PUTYP U OTHOLICHUN
MEX1y HUMH U IPUMEHSISI U3y4YeHHbIE METO/IbI JOKA3aTeNbCTB;

®  peElIaTh HECJIOXKHBIE 3a/1a4d HA IOCTPOEHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOECHHUS C
IIOMOUIBIO IUPKYJIS U JIMHENKH;

e  pelmaTh NPOCTEUINNE INIAHUMETPUYECCKUE 3aa4U B IIPOCTPAHCTBE.

H3mepenne reoMmeTpu4ecKux BeJTUYHH




Buinycxknux nayuumces:

®  KCIIONB30BaTh CBOMCTBA W3MEPCHHMs [JIMH, IUIOMIAJEH W YIJIOB TIPH PEIICHUW 3a7a4 Ha
HaxO0’KJICHUE JUIMHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, JUTMHBI IYTH OKPYKHOCTH, TPAIyCHONH MEpbI
yria;

®  BBIYUCIIATH IUIOMIATU TPEYTOJbHHUKOB, MPSIMOYTOJbHUKOB, TapaJlJIeIOrPaMMOB, TpPaIlCIHi,
KPYTOB U CEKTOPOB;

®  BBIYUCIIATH JJIUHY OKPYXHOCTH, IJTUHY JIYTH OKPYKHOCTH;

®  BBIUUCITH JUTMHBI JIMHEHHBIX AJIEMEHTOB (DUTYp U WX YIJIBI, UCTIONB3YS (DOPMYIBI JUTHHBI
OKPYKHOCTH | JUTHHBI TYTH OKPYKHOCTH, GOPMYIIBI IIOMAAeH GUryp;

e pemarh 3aJayd Ha JOKA3aTeIbCTBO C HCIIOJIb30BaHHEM (OPMYJ JJIMHBI OKPY)XHOCTH H
JUTMHBI YT OKPY>KHOCTH, POopMyI mutomazeit Guryp;

e pemarh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUYECKHX BEIIMYUH
(ucmonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Koopaunarsi

Buinycknux nayuumces.

®  BBIYUCIATH JUIMHY OTpe3Ka IO KOOPJAMHATaM €ro KOHIIOB, BBIYUCISATh KOOPIUHATHI
CepeIUHbBI OTPE3Ka;

®  WCIOJB30BaTh KOOPAMHATHBIM METO/ I U3YYEHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEH




Conep:xkanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aJaHus» OtpabdoTrka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE AAHHBIX, IJaH U CXE€Ma, U3BJIEUCHUE HYKHOM
uHpopmanuu. VI3MEHYMBOCTH TpU H3MEpeHHsX. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Belumcienus um mpeoOpa3oBanue BennuuH. MccnenoBanue mnpocreimmx
MaTeMaTHYECKUX MOJEICH.

«Bprunciaenus u npeodpazoBanusi». Orpadotka 3aaa4d Ne 6 KUM OI'D.

/Jleiicmeus ¢ namypanibHbIMU YUCTAMU

CrnoxxeHWe W BBIUMTAHHE, KOMIIOHCHTHI CIIO)KCHHS WM BBIYUTAHHS, CBS3b MEXKIY HHUMH,
HAXO0XJEHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CYMMBbl U Pa3HOCTH INPU H3MEHEHUH KOMIIOHEHTOB
CJIOKCHHSI M BBIYUTAHUS.

YMHOKEHUE U JIeTIeHHe, KOMIOHEHTHl YMHOXXEHUS U JICJICHUS, CBA3b MKy HUMHU, YMHOKEHHE
U CIIO)KEHUE B CTOJIOHK, JEJICHUE YTOJIKOM, ITPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO MPUKUAKH U 0OPATHOTO
IEUCTBUSL.

Yucnosvie sviparrcenus

YucnoBoe BbIpaKEHHUE U €ro 3HaYeHHE, MOPSAIOK BBIIOIHEHUS JCHCTBHIA.

/lpoou. ObvikHoBeHHbIE OpOdU

Hons, gactb, 1poOHOE uKcio, Apodk. [IpobHoe uncio kak pe3ynbrar aenenus. [IpaBunbHbie U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHAas IPOOb (CMEIIaHHOE YUCTIO).

3anuch HaTypaldbHOIO 4YHCla B BHJE APOOM C 3aJaHHBIM 3HaMEHAaTeJeM, MpeoOpa3oBaHUE
CMEIIIaHHOW JIPOOH B HEMPABHIIBHYIO JPOOh U HA000POT.

[TpuBenenue apobeii k 00meMy 3HamMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.

CroxeHue W BBIYUTAHHWE OOBIKHOBEHHBIX NIpo0Oel. YMHOXXEHHE U JeIeHUE OOBIKHOBEHHBIX
Ipooeii.

Apudmernueckue IeiCTBUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCMEU.

Jecamuunwvie opoou

[IpeoOpazoBanue necATUYHBIX ApoOel B OObIKHOBEHHbIE. CpaBHEHHE ACCATHYHBIX APOOEH.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOel. OKpyriieHne AECATUYHBIX ApoOed. YMHOXKEeHHE W
NeNIeHUE JEeCATUYHBIX npobei. [Ipeobpazosanue 00bIKHOGeHHBIX Opobell 6 Odecsimuynbie OpoOU.
Koneunvie u becxoneunvie oecamuumnvie Opoou.

Yucna. Payuonanvnsie yucna

MHoOXecTBO paluoHanbHBIX uuncen. CpaBHEHHE palMOHANBHBIX uwncen. JledcTBus ¢
panMoHATBHBIME YncTaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecsamuyHol Opoowio.

/Jlpoono-payuonansvhbie gviparcenHus

[IpeoOpazoBanrie JpOOHO-TMHEHHBIX BBIPAKECHUM: CIOKEHHE, YMHOXXCHHE, JeJICHUE.
Aneebpauueckas opobw. Cokpawenue ancedpaureckux opobeil. I[Ipusedenue anreebpauyeckux opooeti
K obwemy 3HameHamenro. Jleticmeus ¢ aneebpauyecKkumu OpooOaMu. ClOdNCeHue, Gbluumanue,
VMHOJICeHUe, OeneHue, 6036e0eHue 8 CIeneHb.

«JleiicTBUTEIBLHBIE YHCaAa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonanvnvie uucna

N3o0pakeHne ymcen Ha YKCIOBOW (KoopauHaTHOM) mpsimod. CpaBHeHue uucen. Momynb
quclia, TeOMeTpUYecKas WHTepIperanus MOAyias uucna. JlelcTBUS C TONOXKHUTEIbHBIMU U
OTpULATCIIbHBIMU YU CIIaMU. MHO0XeCcTBO T EJIbIX YHUCEII.

Koopounama mouxu

OCHOBHbBIE TOHSTUSL, KOOPOUHAMHBIU JYY, pAcCmosiHue medxcoy moukamu. Koopounamer
MOYKU.

Hppayuonanvuvie uucna



[TonsiTHE MppaLIMOHATBLHOTO YKciia. Pacrio3zHaBaHue UppalluOHATBHBIX YUCEIL.
Mmuoowcecmeo OeticmeumenvbHblx Yucel.

«IIpeobpa3zoBanue anredpanyeckux Boipa:kenuii». Otpadorka 3ama4d Ne § KM OI'D

Hppayuonanvnvie uucna

IlonsiTe wuppanmoHanbHOro uyucna. Pacro3HaBaHue wuppauuMOHAIBHBIX uuced. IIpumepsl
JI0Ka3aTenbcTB B anredpe. /Jlelicmeuss ¢ uppayuoHaibHeIMU YUCIAMU. YMHOdCEHUe, OeleHue,
6036€0eHUe 6 CMeneHb.

Mnooicecmso Oeticmeumenvubix yuce.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTka 3a1ad Ne 9 KIIM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EpEMEHHOM.

Ypasenenua

[TonstTue ypaBHEHUS U KOpHS ypaBHeHUs. [Ipeocmasnenue O pasHOCUNILHOCMU YPABHEHUI.
Obnacmsb onpedenenus ypasrenusi (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypasuenue u e2o KOpuu

Pemienne nuHeHBIX ypaBHEeHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHenus. PeuieHue TuHeliHblX YpagHeHUll ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparuble ypaBHeHus. HemonHble kBaapaTHble ypaBHEHHUS. JJMCKpUMHUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOTO ypaBHeHUsA. 1eopema Buema. Teopema, obpammas
meopeme Buema. PellieHne KBaJpaTHBIX YpaBHEHUI: HCIONIb30BaHUE (HOPMYINBI IS HAXOXKICHUS
KOpHEH, epaguueckuti memoo pewleHus, paslodceHue HA MHodcumeny, noooop KopHell ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopreii K6a0pamHno2o ypasHeHus 8 3a8UCUMOCHU OM
e2o ouckpumunauma. buxeaopamnuie ypasuenus. Ypaenenus, c6ooumvle K TUHEUHBIM U KEAOPAMHBIM.
Ksaopammnuvie ypasnenus c napamempom.

/lpobno-payuonansvhsle ypagnenus

Pemenne mnpocredmmx ApoOHO-TMHEHHBIX YypaBHEHMH. Pewenue OpoOHO-paAYUOHATbHBIX
VPABHEHUI.

Memoowl pewienus ypagHeHull: Memoobl PABHOCUILHBIX NPeoOpa3oeanuii, Memoo 3aMeHbsl
nepemeHnnou, epaguueckuii memod. HMcnonvzosanue c6oiicme )yHKyul npu peueHuu ypasHeHull.

IIpocmetiwue uppayuonanvhvle ypasHenus uoa \ f(X —a N f(% .

Ypasnenus 6uda){] =a .Ypasuenus 6 yenvix uucnax.

«BeposiTHOCTB co0bITHII» OTpadoTka 3a1ay Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CrnyyvaiiHple ONBITHI (IKCIEPUMEHTHI), 3JEMEHTapHble CilydaiHble COOBITHUS (MCXOJIBI).
BepositHocT  anmemeHTapHbIX  coObITil.  CoObITHSI B CIy4alHBIX ~ DKCIEpUMEHTax U
ONaronpuATCTBYIOIIME d3JEMEHTapHble COOBITHA. BeposTHOCTH ciydallHbIX COOBITHH. ONBITBI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTAapHBIMH ~ COOBITHSIMU. Kitaccmueckue BEpOSITHOCTHBIE ONBITHI  C
HCIOJIb30BAHUEM MOHET, KyOHKOB.

«Dynkuum u rpadpuxm». Otpadotka 3agay Ne 11 KM OI'D.

Dyukyuu

Hlonamue ¢hynkyuu

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpOBaHUE MPEJICTABICHUNH O METanpeIMeTHOM
MOHATHH «KOOpAUHATEDY. CriocoOb! 3aganus (pyHKIUN: aHAIUTUYECKUH, rpaduyecKuil, TaOIUYHBIN.
I'padux dynaxkmum. [Ipumepsr (yHKIUN, TOTydyaeMbIX B TMPOIECCE WCCIECIOBAHUS Pa3TUIHBIX
peanbHBIX MPOLIECCOB U PElIeHUs 3a1ad. 3HaueHue (yHKuuu B Touke. CBoiicTBa (yHKUMH: 001acTh
orpezeneHus, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
uemHOCMyb/HeyemHOCmb, TIPOMEXKYTKA BO3pacTaHWs M YyObIBaHWs, HauOoJbIIee W HaMMEHbIEEe
3HaueHwus. VMccnenoBanue GyHKIMM o ee rpaduky.

Juneinan hynkyusn



CpoiictBa u rpaduk iuHeHON ¢GyHKIMU. YTinoBoW Ko3(pduImeHT npsMoil. Pacrmonoxenue
rpadguka JUHEHHONW (QYHKIIMHA B 3aBUCHUMOCTH OT €€ yrjoBoro KoddQuimeHta u cBOOOIHOTO YJIeHA.
Haxooicoenue koagpuyuenmos aunetinou GyHKyuu no 3a0aHHbIM YCI0BUIM. NPOXOACOeHUE NPIMOU
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOCHUE NPAMOU Hepe3 OAHHYI0 MOYKY U
napanienibHol OaHHOU NPSIMOIL.

Keaopamuunan pynxkyusn

CpoiictBa u rpaduk kBagpatuyHod GyHkuuu (mapabomna). Ilocmpoenue epaghuxa
K8aopamu4Hou YyHKyuu no mouxkam

Oopamnasn nponopyUoOHaAILHOCHb
k

Cpoiicta ¢pynkuuu X . ['mmepOona.
«IlocnenoBareabHocTn 1 nporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 ugac).

Ilocneoosamenvnocmu u npozpeccuu

UucnoBas mocienoBaTesIbHOCTb. [IprMephl 4MCIOBBIX MOCIENI0BATENIbHOCTEW. beckoHeuHble
1ocje10BaTenbHOCTU. ApudMeTrueckas nporpeccust U ee cBoiicTBa. ['eomerpuueckas mporpeccus.
Dopmyna obwezo ynena u cyMmbl N NePebix UieH08 apupmMemuyeckoll u 2eoMempuiecKol npozpeccul

«YucsoBble U 0yKBeHHbIEe BbIpa:keHUus1». Otpadborka 3amad Ne 13 KM OI'D.

Yucnoevie u OyKeenHbvle 8bIPANCEHUS

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. llojcraHoBKa BBIpaKEHUN BMECTO
MePEMEHHBIX.

Lenvie svipasricenun

CreneHp C HaTypajJbHBIM IIOKa3zaTeneM M ee cBoicTBa. IIpeoOpasoBaHus BbIpayKeHUM,
coJiep KallluX CTENEHU C HATypaJbHbIM MIOKA3aTEIEM.

OnnousneH, MHOTOWIEH. [IeHiCTBUS ¢ OJHOYJIEHAMU U MHOTOYJICHAMU (CIIOKEHUE, BEIUUTAHUE,
yMHOXeHHE). DPOopMyIbl COKPAIIEHHOTO YMHOXXEHHS: Pa3HOCTh KBaJpaToOB, KBagpaT CyMMbl U
paszHocTH. Pa3nokeHrne MHOrousjgeHa Ha MHOXXMTEIM: BbIHECEHUE OOIIEero MHOXMTENS 3a CKOOKH,
TPYNIHPOBKA, TpUMEHEeHHEe (HOPMYIT COKPAIIEHHOTO0 YMHOKeHUs. KBaapaTHBIN TpexuiieH, pa3iokeHne
KBaJPaTHOTO TPEXUJieHA HA MHOKUTEIH.

«IIpakTuyeckue pacdersl no gopmyaam» Otpadotka 3anad Ne 14 KUM OI'D

Beipaxkenue ¢ nepeMeHHOH. 3HaueHue BelpaxkeHMs. [loncTraHOBKa BBIpa)KEHHH BMECTO
MIEPEMEHHBIX.

Ilenvie svipasrcenusn

Crenenb ¢ HaTypaJbHbIM IIOKa3zaTeneM M ee cBoicTBa. [IpeoOpasoBaHMsi BbIpaXKeHHI,
COJIEPIKAIIMX CTENEHH C HATYpaJIbHBIM I10Ka3aTelIeM.

OpHouneH, MHOrouIeH. JIefcTBUS ¢ OHOWIEHAMU M MHOTOUYJIEHaMHU (CJI0XEHHE, BbIUUTAHUE,
yMHOXeHHE). DOpMyIIbl COKPALEHHOTO YMHOXKEHHUS.

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

Cucmemvul nepasencme

CucreMbl HEpaBEeHCTB C OJHOM IepeMeHHOM. PelieHue cucreM HEPAaBEHCTB C OIHOMU
NEPEMEHHON: JTMHEUHBIX, Keadpamubix. V1300pakeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOU
MPSIMOM. 3aMKCh PEMIEHUSI CUCTEMBI HEPABEHCTB.

«I'eomerpuueckue gpurypsl. Yriab». Otpadotka 3amad Ne 16 KUM OI'D.

Benuuunwi

Benmnunna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CaoiicTBa paBHOOEIPEHHOTO TpeyrosibHUKA. BHemHuit yron TpeyroibHuka. Cymma yrios
TPEYTrOJIbHUKA

«I'eomerpuueckue ¢purypsol. Jannub. OtpadoTka 3amau Ne 17 KUM OI'D
Duzypol 6 2eomempuu u ¢ OKpydHcaouem mupe



['eomerpuueckast ¢urypa. BHyTpeHHss, BHeUHsst oOnacTd (GUrypel, rpaHuna. JIuHUM H
obnacTu Ha TUIOCKOCTH. Beimykiast m HeBbImyKias ¢urypsl. [Inockas u Herockast purypsl. [lonsTue
BennuuHbI. [inHa. 3Mepenune niunbl. EAuHUIBI ©3MEpeHHs JUTMHBI

Brinenenune cBoiicTB 00bekTOB. @OpMUpPOBAaHUE NPEACTABICHUN O METAIPEAMETHOM HMOHSITHU
«purypa». Touka, OTpe3ok, Ipsmas, Jyd, JIOMaHas, IUIOCKOCTb, Yroj, OMCCEKTpHca YIia U ee
CBOMCTBA, BUBI YTJIIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb B KPYT.

OceBast cummerpust reomerpuueckux ¢uryp. LleHTpanbHas CUMMETPHsS T'€OMETPHYECKUX

¢buryp.

«Ilnomaas MHOroyroabHuka». Otpadotka 3amaq Ne 18 KUM OI'D

H3mepenus u viuucnenusn

[Tnomaau. Dopmynsl MIOLWIAIM TPEYroJbHUKA, MapajyieiorpaMMa U €ro YacTHBIX BHUJIOB,
Tpaneuuu, ¢popmyna ['epona, popmyna IuIoOmaaAN BBITYKJIOTO YETHIPEXYTrodbHUKA, (POPMYIIBI JUTHHBI
OKPY>KHOCTH U TUIOIIAIH Kpyra

«H3mepenns u BbruucjaeHus». Orpadorka 3agau Ne 19 KM OI'D.

H3mepenus u eviuucnenun

[Tnomanu. dopmynbl MIOWAAM TPEYrolbHMKA, MapajuieiorpaMMma M €ro 4acTHBIX BHJIOB,
Tpaneuuu, (GpopMmylsia IUIOMIAAH BBITYKJIOTO YEThIPEXYroJbHUKA, (OPMYNbI JJIUHBI OKPY)KHOCTU WU
iomanau kpyra. Ilnomans npaBMiIbHOr0 MHOIOYroJbHHKA.

Teopema IIudaropa. TpuroHomerpudeckue COOTHOILEHHUS B MPSIMOYIOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckre GyHKIUH yTia.

«Teopernueckue acnektb». OTpadoTrka 3amay Ne 20 KUM OI'D.
Teoperuueckue acnekThl, TEOPEMBbI, aKCHOMBI, OIIpeIesIeHus, (POPMYJIbI, IEMMBI.



TemaTHYecKoe NJIAHHPOBAHHE Kypca

Ne Tewma 3ansaTHs OCHOBHBIE BUIbI JEATEIBHOCTH yUYaIINXCS Kon-Bo
/11 (Ne 3amanns B KUM) 4acoB
1 Beruucnenus u Brimonssor apudmMeTrnueckue qeicTBus ¢ 2
npeobpa3zoBanus (6 panMoHaIbHBIMU YUCIIAMH, BBIUMCIIAIOT 3HAYEHUS
3ananue KMM) YHUCIIOBBIX BBIPAKEHUU, IEPEXOIAT OT OAHOU
(GopMbl 3aMCH YKCIIa K JPyroi
2 JleificTBUTENbHBIE N300pakaroT ynciia TOYKaMH Ha KOOPMHATHON 2
yucna (7) MPSMOM, CPAaBHUBAIOT JICUCTBUTEIIbHBIC YHCTIA,
BBIMOJIHAIOT BEIYUCIICHHS U TIPeoOpa3oBaHus,
BBINOJIHAIOT IPUKUJKY PE3y/IbTaTa BHIYMCICHUH.
3 [TpeoOpazoBanus BhIMONHAIOT BEIYUCIEHHS U TIPE0Opa30BaHMs 2
anreOpanyecKux apu(pMeTHYECKUX BbIPAXKEHUH, IPUMEHSIOT
BBIpakeHHH (8) CBOMCTBA apu(METUUECKUX KBAJPATHBIX KOPHEH
JU1s IpeoOpa30BaHusl BBIPAKEHUN
4 YpaBHeHuUs U PemraroT inHENWHbBIE U KBAaIpaTHBIE YPaBHEHUS C 2
HepaBeHCTBa (9) OJTHOU TIEpEMEHHOI, HEpaBEHCTBA C OAHOMN
MEPEMEHHOMN U UX CUCTEMBI
5 Oyukuuu U rpaduku | CTpoAT U 4UTaOT rpadyKu pa3auuHbIi QYHKINM, 2
(11) YUTAIOT TpaduKy (yHKIHA, OMCHIBAIOT C
MOMOILBIO (DYHKIMHA Pa3IUYHbIE 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU, UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEHN
6 Yucnossie U BoinonusoT npeodpas3oBaHus anredpandeckux 2
OyKBEHHbIE BBIPQ)XEHUH, HAXOAT 3HaUeHUs! OyKBEHHbIX
BbIpaxkeHus (13) BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
MIOJICTAHOBKHU
7 IIpakTnueckue Ocy1iecTBIAIOT pacyeTsl 1o Gpopmynam, 2
pacueTsl 1o BBIPAXKAIOT 3aBUCHMOCTH MEXAY BEIMUNHAMU,
dopmynam (14) BBIYHUCIISIOT 3HAYEHUS] YUCIIOBBIX BBIPAKECHUN
8 [IpaxTuko- BbInoNHAIOT BEIYKUCICHUS U TPeoOpa3oBaHuUsl, 2
OpPUEHTUPOBAHHBIE OCYILIECTBIIAIOT IPAKTUYECKHUE PACUETHI, CTPOST U
3aganus (1-5) HCCIEAYIOT MaTeMaTHIYECKHUE MOJICIIH,
UCHOJB3YIOT NPUOOpPETEHHBIE 3HAHUS U YMEHHUS B
MIPaKTUYECKON JeSITEIbHOCTH
9 I'eomeTrpuueckue BeinosnHseT nelicTBUS ¢ TEOMETPUYECKUMU 2
¢urypsl. Yrisl (16) ¢urypamu, pemaroT INIaHUMETPUUECKHE 3a/1a4H
Ha HaXO0XJ/IEHUE FeOMETPUYECKUX BEJTHMUYUH (YIJIOB)
10 I'eomeTrpuueckue Pacnio3nator reomerpuueckue GUrypsl Ha 2
¢urypsl. Jnunsl (17) | MIIOCKOCTH, pa3InyaloT UX B3aUMHOE MOJI0XKEHUE,
M300paXkatoT TeOMETPUYECKUE (PUTYphI, pelIatoT
IUIAHUMETPUYECKHE 3a/1a4l Ha HAXOXICHNE
reOMETPUUYECKUX BEJIMYMH (IUIMH, YTJIOB)
11 [Tnomane Pacnio3narot reomerpuueckue Gpurypsl Ha 2
MHOToyrojpHuKa (18) | mI0CKOCTH, pelaoT MIaHUMETPUUECKHE 3a1a4l
Ha HaXO0)K/IEHUE N'€OMETPUUECKUX BETUYNH
(mTormazeil), oCyImecTBISAIOT pacyeThl MO
bopmynam
12 W3mepenus u OnpenensitoT KOOPAUHATHI TOUKH IJIOCKOCTH, 2
BbruucieHus (19) MIPOBOJAT OIlEpalu HaJ BEKTOPAMMU, BBIYUCIISIOT
JUIMHY ¥ KOOPJIMHATBI BEKTOPA, YTOJI MEKIY
BEKTOpPAMM, CUHYC, KOCUHYC M TAaHI'€HC yTIja
13 Teopernueckue [TpoBoasT MOKa3aTENbHBIC PACCYKICHUS, 2




acnekTsl (20)

OIICHUBAIOT JIOTHUYCCKYIO IMPABUIIBHOCTDH
paccyXICHUIA, PaCcIIO3HAIOT OMINOOYHBIC
3aKIIFOYCHHS

14 Cucrembl HepaBeHCTB | PemiaioT ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTh HaxomsT BepoATHOCTD CIy4aliHbIX COOBITHI B 2
coObITHii (10) IIPOCTENIINX pacyeTax
16 [TocnenoBarensHOCTH | Pacmo3HaroT apudMeTHuecKre U reOMETPUISCKIE 2
u nporpeccud (12) IIPOTPECCUH, PEIIAOT 3a4a4U C IPUMEHEHUEM
(hopMyIibI 00ILIET0 YWieHa U CYMMBbI HECKOJIBKUX
YJICHOB IPOTPECCUU
17 Pa6ora c KUM 2
(vactsb 1)
HUtoro 34




