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IHosicuuTennLHAA 3aIHCKA

Hacrosimass mnporpaMma BHEYpOUYHOW  JCSITENLHOCTH COCTaBJICHA B  COOTBETCTBUU C
TpeOOBaHUSIMU K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOT'O
o01ero oopa3oBaHusl HA OCHOBAHUU:

1. ®3 Ne273 ot 29.12. 2012 roma «O6 obpazoBanuu B Poccuiickoit denepanuny;

2. denepa’abHOrO0 TOCYAAPCTBEHHOTO 0O0pPa30BaTEIHHOrO CTAaHAApTAa OCHOBHOTO OOIIEro
o0pa3zoBaHus;

3. CanurtapHO-30HAEMHOJOrHYecCKX mpaBui u HopmatuBoB CaunlluH 2.4.2.2821-10
"CaHUTapHO-IMHIEMUOJIOTUYECKUE TPEOOBAHHS K YCIOBUSAM U OpraHu3aluu 00ydeHus B
0011e00pazoBaTesbHbIX opranu3anusax”. C U3MEHEHUsIMU U JOTIOJHEHUSAMHU OT: 29 UIOHA
2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 1.,

4. OcHOBHOH 00pa3oBaTEeNILHON MPOrpaMMBI OCHOBHOTO 00miero oobpaszoBanus MBOY
OOMLI Ne69 r. Kupona

KoJsimyecTBO 4acoB, Ha KOTOpPOe PAaCcCYMTAHA MPOrpaMma
1 u B Henento, 34 yaca B roj.
enn:

[TonroroBuThk 0Oyuaromxcs Kk caaye s3x3aMmeHa B popme OI'D B cooTBeTCTBUU € TPEOOBAHUSAMY,
IpPEeIbBIIEMBIMI HOBBIMU 00pa30BaTeIbHbBIMH CTaHIApPTAMHU.
BocnuraresibHOEe HA3HAYEHHUeE.
OOyuenue norpedyeT OT yyalllMXcsl YMCTBEHHBIX M BOJIEBBIX YCHUJIMH, Pa3BUTOrO BHUMAaHMUS,
BOCIIMTAHUS TAKMX KauecTB, KaK aKTUBHOCTb, TBOPUYECKAs MHULIMATUBA, YMEHUN KOJUIEKTUBHO-
II03HABATEJIBHOTO TPYAA.

3apaun:
[ToBTOpeHue, 3akpemieHue U yriyOjJeHue 3HaHWHi IO OCHOBHBIM pa3jeiiaM IIKOJIBHOIO Kypca
MaTEMaTHUKH C TIOMOILIBIO PA3IMUHBIX LIUPPOBBIX 00pa30BaTENbHbBIX PECYPCOB;

e (opMuUpOBaHME YMEHHUS OCYUIECTBIATh pa3HOOOpa3HbIE BHJBI CaAMOCTOSATEIBHOM
JESTENIbHOCTH ¢ U(POBBIMU 00pa30BaTEIbHBIMU PECYPCAMU;

e pa3BUTHE CAMOKOHTPOJIS M CaMOOLIEHKM 3HaHUH C TOMOIIBIO pPAa3IUYHbIX (QOpM
TECTUPOBAHUS;

e (opMupoBaHME Yy yyalluxcs LEJIOCTHOTO MPEJCTAaBICHUS O TeMe, €€ 3HAUEeHUs B pasjiese
MaTeMaTHUKH, CBSI3U C IPYTUMHU TEMaMU;

e (opMupOBaHHE AHAJUTUYECKOTO MBIIIJICHUS, pa3BUTHE MNaMIATH, KPyrosopa, yMeHHe
IIPeo0JeBaTh TPYIHOCTH MIPH PEIICHUH O0Jiee CI0KHBIX 3ajay;

e OCYILECTBIIEHHE PabOThI C JONOJHUTEIBHOM JTUTEPATYPOIA;

e AKIIEHTHPOBATh BHUMAaHME yYalUXCs HA €UHBIX TPEOOBAHUSX K MpaBuiIaM 0(OpMIICHUS
pa3IMYHBIX BUAOB 3aJaHHM, BKIIOYAEMbIX B UTOIOBYIO ATTECTAIMIO 3a KypC OCHOBHOM
IIKOJIBI;

e pacIIMpUTh MaTEMaTHUYECKHE IPEICTABICHUS YYalllUXCsl IO ONPEACICHHBIM TEMaM,
BKJIIOUCHHBIM B TPOrpaMMbl BCTYMHUTEJIBHBIX 3K3aMEHOB B Jpyrue THIIBI Y4YEOHBIX
3aBEJCHUMN.

IInanupyembie pe3yJbTaTbl 0CBOCHHUS NPOrPAMMBI

Jluunocmuvie pesyibmamol.:

e OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOPa3BUTHUIO U
caM000pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYyYEHHIO M MO3HAHUIO, OCO3HAHHOMY
BbIOOPY M TOCTPOEHHUIO JalbHEWIEH HHAWBHUIYaJbHOW TPAeKTOPUU OOpa3oBaHMs HaA
0a3e OpHEHTUPOBKHU B MUpe npodeccuii 1 npodeccHoHaNbHBIX NPEANOYTEHHH, ¢ yueToM
YCTOMYMBBIX MO3HABATEJIbHBIX MHTEPECOB, a TakKe Ha OCHOBe (OpMHpOBaHUS
YBaKUTEIBHOTO OTHOLLIEHUS K TPYyY.



@opMHUpPOBaHUE IIETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTHKH.

OcBoeHme conMaibHBIX HOPM, IPABUJI TOBEICHUS, POJIEH U (POPM COLMATBHOM KU3HHU.
Pa3BuTne MOpasbHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUH MOPAIbHBIX ITPOo0IeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, POPMUPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O
HOBE/ICHHSI, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILICHHS K HPABCTBEHHBIM IIOCTYIIKAM.
®opMHUpOBaHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE.
®opmupoBaHue CIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHATHIO MaTeMaTHYEeCKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyXIeHUI

Memanpeomemmvie pezyromamul 00yuenus
Pecynamuenvie YY/[

OTIpeeNATh COOCTBEHHBIC MPOOJIEMBI W MPHYMHBI MX BO3HUKHOBEHUS TpU paboTe C
MaTeMaTHYECKUMHU 00bEKTaMH,

dbopMymTupoBaTh COOCTBEHHBIC BEPCHUU WM TMPUMEHSTh YK€ H3BECTHbIC (OPMBI U
METO/IbI PEIICHUS MaTeMaTHYeCKOW MpoOJIeMbl, (OpMyIUpOBaTh MPEIIOIOKEHHUS U
CTPOUTH THUIIOTE3bl OTHOCHTEIHLHO PAcCMATPUBAEMOTO OOBEKTa M IPEIBOCXHINATH
pe3yJIbTaThl CBOCH y4eOHO-TT03HABATEIBHOM IS TEILHOCTH;

OTpECNATh TYTH JAOCTHIKCHHSI IEJeH M B3BEIIMBATH BO3MOXXHOCTH pPa3peIICHHUS
OIPENICIICHHBIX y4eOHO-TT03HABATEIbHBIX 3a/la4 B COOTBETCTBUU C OINPEICICHHBIMU
KPUTEPUSIMH U 33]]a9aMU;

BBICTPAaWBaTh COOCTBEHHOE 00pa30BaTENIbHOE MOANPOCTPAHCTBO IS  pa3pericHUs
OTIPEeNIeICHHOTO KpyTa 3a/1a4, ONpeNeNiaTh U HaXOAUTh YCIOBHS ISl peai3aliy uaei u
I1aHOB (camooOyueHue);

CaMOCTOSITEIILHO BBIOUPATH CPEeIU MPEIJIOKEHHBIX pecypcoB Hanboee 3pPEKTUBHEBIC H
3HAYMMBIC TIPU PA0OTE C ONMPEICICHHON MAaTEMaTHIYECKOH MOJICIIbBIO;

YMETh COCTABIIATh IUIAH pa3pelieHus ONPEACICHHOTO Kpyra 3aaad, HCHOIb3Ys
pa3NyYHbIe CXEMBI, PECYpPChl MMOCTPOCHHS AUATPAMM, MEHTAIBHBIX KapT, MO3BOJISFOIINX
MIPOM3BECTH JIOTHKO - CTPYKTYPHBIN aHAIH3 3a/1a4H;

yMeTh IUJIAaHHPOBATh CBOW 00pa3oBaTeNbHBIN MaplIpyT, KOPPEKTUPOBATH M BHOCUTH
oTpesieNIieHHbIC W3MEHEHUS, Ka4eCTBEHHO BIUSIONINEC HA KOHEYHBIA TPOAYKT Yy4eOHO-
MO3HABATENLHON 1eATeIbHOCTH;

YMEHHE KauyeCTBEHHO COOTHOCHUTH CBOW JICWCTBHUS C IMPEABKYIIAEMBIM UTOTOM y4eOHO-
MO3HABATENILHON JIEATETbHOCTH MOCPEJICTBOM KOHTPOJS W IUTAHUPOBAHUS Y4EOHOTO
mporecca B COOTBETCTBHM C  HM3MEHSIONUMUCS CHTYAIlMSIMH M TIPUMEHSEMBIMH
cpeacTBaMu U (GopMaMU OpPraHHU3alMKM COTPYIHUYECTBA, a TaKXKE HHIWBHUIYaTbHOU
paboTHI HA YPOKE;

YMEHHE OTOMpPaTh COOTBETCTBYIOIINE CPECTBA pPEAlM3alMK PEIICHUS MaTeMaTHYeCKHX
3a/1a4, TOA0MPATh WHCTPYMEHTBI JUIS OIICHWBAHHS CBOCH TpaeKTopuH B padoTe C
MaTeMaTHYECKUMHU MOHITUSIMHA U MOJICTISIMU;

Hoznaeamenvnvie YY/[

YMEHHUE OINpPEAENATh OCHOBOIOJIATal0IIee NOHATHE U MPOU3BOJIUTD JIOTUKO-CTPYKTYPHBIM
aHaJu3, OMPENENsATh OCHOBHBIC TMPU3HAKK M CBOMCTBA C MOMOIIBID COOTBETCTBYIOIIMX
CPEICTB U HHCTPYMEHTOB;

yMEHHE TIPOBOJUTH KIACCU(UKAINIO OOBEKTOB HA OCHOBE KPUTEPHEB, BBIIETSATH
OCHOBHOE Ha (hOHE BTOPOCTENEHHBIX JTaHHBIX;

YyMEHHE TIPOBOJIUTH JIOTHYECKOE pACCY)KJICHHE B HaMNpaBlIeHUH OT  OOIMMX
3aKOHOMEPHOCTEN M3y4aeMOU 3aJ1auM /10 YaCTHBIX PACCMOTPEHUMN;

YMEHHUE CTPOUTH JIOTHYECKUE PACCYKJCHHUSI Ha OCHOBE CUCTEMHBIX CPaBHEHUH OCHOBHBIX
KOMIIOHEHTOB H3y4a€MOI'0 MAaTeMaTHYeCKOro paszjena WIM MOJENTU, NOHSATUS WU
KJIACCOB, BBIJICIISISI ONIPECIICHHBIC CYIIECTBEHHBIC MPU3HAKY WUJIN KPUTEPHH,



YMCHUC BBISABIIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTB, JJOT'HYHOCTB
COOTBETCTBYIOIIMX IIETIOYEK PACCY)KICHUH HpH paboTe ¢ MaTeMaTHYeCKUMH 3a/a4aMH,
YMCTb HOHPOGHO U CKaTO NPCACTABIIATH ACTAIU3ALUIO OCHOBHBIX KOMIIOHCHTOB IIpU
JI0Ka3aTeIbCTBE MOHATHI U COOTHOILICHUI Ha MAaTEMaTUIECKOM SI3BIKE;

YMCHHUC OpraHHu30BbIBATH IIOMCK MW BbIABIATL MNPHYMHBI BO3HUKAIOIIHUX IIPOLCCCOB,
SBJICHUH, HamOoiee BEpOSATHBIC (PAKTOPHI, IO KOTOPHIM MaTEMaTHYECKHE MOJEIH |
00BEKTHI BCOAYT ceds1 1o OMNpPCACIICHHBIM JIOTUYCCKHUM 3aKOHaM, YMCTb IIPUBOJUTH
NPUYNHHO-CJIEJICTBEHHbIH aHATIHN3 TOHATHH, CY)KICHUH U MaTeMaTHYECKUX 3aKOHOB,;
YMEHHE CTPOMTh MAaTEMAaTUYeCKyl0 MOJeNIb IIPU 3aJaHHOM YCJIOBUH, OOajarome
OIIPEJICTICHHBIMI ~ XapaKTEPUCTHKaMU  O0BEKTa MNpH  HAJMYUHM  ONPEAEICHHBIX
KOMITIOHCHTOB (bOpMI/Ip}IIOH_IGFOCSI npeanojaracMoro 1nmoHATUuA 1IN ABJICHUSA,

YMEHHE  NEpeBOJUTH  TEKCTOBYID  CTPYKTYPHO-CMBICIOBYIO  COCTABIISIOIIYIO
MaTeMaTHYECKOW 3aJadud Ha s3BIK TpaUuecKoro OTOOpaKEHUS - COCTABICHHS
MaTeMaTHIeCKON MOJIENHN, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKY;
YMCHHUC 3aaBaThb IIJIaH PCUHICHUA MaTeMaTHYEeCKOM 3ala4yi, pCaIM30BLIBATH AJI'OPUTM
JEUCTBUI KaK IOIIArOoBOM HMHCTPYKLIMHU JUIA pPa3pelieHuss y4eOHO-TI03HABATEILHON
3a7aum;

yYMEHHE CTPOUTH JOKA3aTeIbCTBO METOJIOM OT IPOTHBHOTO;

yMeHHe padoTarh ¢ MpoOIEMHON CUTYyaluel, OCYIIEeCTBIAT, 00Pa30BaTEIbHBIN MIPOLECC
HIOCPE/ICTBOM IOWCKA METOJIOB M CIIOCOOOB pa3pelieHusl 3a/1a4d, ONMpPEesITh TPaHHIIbI
CBOETo 00pa30BaTEIbHOTO IPOCTPAHCTBA;

YMETh OPHEHTHPOBATHCS B TEKCTE, BBIBIATH TJIABHOE YCIOBHE 33a7a4 M YCTaHABJINBATh
COOTHOIIIEHUE PacCMaTPUBAEMBIX OOBEKTOB;

YMEHHE IePeBOJUTh, HWHTEPIPETHPOBAaTh TEKCT B HHbIE (OPMBI IpEICTaBICHUS
UH(POPMALIUU: CXEMBI, THarpaMMBbl, TpaUuecKoe MPEICTaBICHUE JaHHBIX;

Kommynuxamuenvie YY/[

yMeHue paboraTh B KOMaHze, (OpMHpOBaHHE HABBHIKOB COTPYIHHYECTBA M y4eOHOTO
B3aUMO/ICHCTBUS B YCIOBUSAX KOMaHIHOW UTPBI MIIM MHOM (POPMBI B3aMMO/IEHCTBHS;
YMEHHE pACIpEAesaTh pOJM M 33aJaud B paMKax 3aHiATHUs, GOpMUPYS TAKKE HaBBIKH
OpPraHU3aTOPCKOTO XapaKTepa;

YMEHHME OLEHMBATh IPABWIBHOCTh COOCTBEHHBIX JEWUCTBUH, a TaKXe JeATeIbHOCTH
JPYTUX yYaCTHUKOB KOMAaH/]IbI,

KOPPEKTHO, B paMKax 3ajjad KOMMYHHKaluu, (GOpMYyJIUpOBaTh U OTCTAaUBATh B3IJISAIBL,
apryMEeHTHpOBAaTh  JIOBOJABI, BBIBOJBL, a TaKKe BBIABUIAaTb KOHTPApryMEHTHI,
HEOOXOOUMBbIE Ul BBISIBJICHHMS CHUTyallUM YCIeXa B pEIIeHUM TOW WIM HWHOU
MaTeMaTUYECKOH 3a7auu;

YMEHHME T[O0Jb30BaThCsl MAaTEMATUYECKUMU TEPMHMHAMU JUIsl pELIeHHs y4eOHO-
MIO3HABATEJIBHBIX 3a/1a4, a TAKXKE CTPOUTH COOTBETCTBYIOLINE PEUEBBIE BHICKA3BIBAHUS HA
MaTE€MaTUYECKOM SI3BbIKE I BBICTPAaUBAHMS MATEMATUYECKON MOJIEIH;

YMETb  CTPOUTb  MAaT€MaTU4YECKUE MOJEIM C  IOMOIIBIO  COOTBETCTBYIOLIETO
IPOrPaMMHOI0 00eCIeueH I, CEpBUCOB CBOOOIHOIO OTJAJIEHHOIO JOCTYIIA;

yMeThb TPaMOTHO W YE€TKO, corjacHo mpasuiam odopmienus KHMM-a OI'D 3aHOCUTH
ITOJIy4EHHBIE PE3YIIbTAThl - OTBETHI.

IIpeomemmnule pesynvmamaoi:

dbopMUpOBaHHE HABBIKOB ITOMCKAa MAaTeMaTH4YEeCKOTrO0 METOoJ]la, ajJropuTMa MU IOHUCKa
peleHus 3aaun B cTpykType 3anad OI'D;

(dbopMupOBaHNE HaBbIKA PELICHMSI ONIPe/IeTICHHBIX TUIIOB 3aa4 B CTPyKType 3a1ad OI'0;
yMeHue paloTaTh € TaOJMIAMH, CO CXEMaMH, C TEKCTOBBIMHM JaHHBIMHU; YMETb
npeoOpa3oBbIBaTh 3HAKH U CHUMBOJIBI B JIOKA3aTEIbCTBAX U MPUMEHSIEMBIX METOHaX IS
peeHnst 00pa30BaTENbHBIX 33/1a4;



e yMCHHE TMPUBOAUTH B CHCTEMY, CONOCTaBIATh, O0000IIaTh ¥ aHAJU3UPOBATH
WH(pOpPMAIMOHHBIE KOMIIOHEHTHl MaTEMaTHYECKOTO XapakTepa M YMETh MPUMEHSTH
3aKOHBI U MMPaBUJIA JJI PEIICHUS] KOHKPETHBIX 3a/1a4;

e YMEHHE BBIJICTATh TVIABHYIO M HM30BITOYHYIO WH(OOPMAIUIO, MPOU3BOIUTH CMBICIOBOE
C)KaThe MaTeMaTUYeCKuX (DaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB PEIICHHUS, YMETh
MIPEACTABIISITh B CIIOBECHOU (hOpME, MCTIONIB3Ysl CXEMbI U Pa3IMYHbIC TAOIHIIbI, TpaduKu
U JMarpaMMbl, KapThl MOHATUI U KJIACTEPbl, OCHOBHBIC UJIEU U ILJIAH PEIICHUS TOW WU
WHOM MaTeMaTHYECKON 3a1aun.

Tpebosanus K yposHIO NOO2OMOBKU Y4aAUUXCS
HartypaasbHhblie ynciaa. [I[poou. PannonanbHbie yncia
Buinycknux nayuumces:

e TOHMMATh OCOOCHHOCTH JIECATHYHON CHCTEMBbI CUHCIICHUS;

e  OIEPUPOBATH NOHATUAMH, CBA3AHHBIMU C I€IMMOCTBIO HaTypaJIbHbBIX YUCEIL;

e BBIpAXaTh YHUCIAa B HKBUBAICHTHBIX (hopMax, BbIOMpass Hamboyiee MOAXOIAIIYIO B
3aBHCHUMOCTH OT KOHKPETHOH CUTYyallUH;

e CpPaBHUBATH U YINOPSAIOYMBATH PALMOHAIBHBIE YHACIIA;

e BBIOJIHATH BBIYMCIICHUS C PALMOHAIBHBIMM YHMCIAMH, COYETasl YCTHBIE U IHCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaIbKYJISITOPA;

e HCIOJB30BAaTh IIOHATHS M YMEHHS, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEIUYHH,
IIPOLICHTAMH, B XOJ€ PEIICHUs MaTEMaTUYECKUX 3a1a4 U 33]1a4 U3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHL.

JeiicTBUTEIbHBIE YHCJIA
Buinycknux nayuumes:
e  HCIOJIB30BaTh HAYAJIBHBIC IIPEICTABIICHHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCE,;
e  OIEPUPOBATH NOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSATH €0 B BHIYUCICHUSX.
Auaredpanyeckue BbIpaKeHHUs
Buinycknuxnayyumcs:

e ONEpPUPOBATh MOHITUSIMH «TOXJECTBO», «TOXKIAECTBEHHOE IpeoOpa3oBaHME)», pPEllaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMysiaMu;

e BBIOJHATH MPeoOpa3oBaHUsI BBIPAKEHUN, COJIEPXKALIUX CTENEHH C  LENbIMU
[IOKa3aTeJIAMHU U KBaJpaTHbIE KOPHU;

e BBINOJIHATH TOXKJIECTBEHHbIE MPEOOpa3OBaHUs pallMOHAIbHBIX BBIPA)KEHWH Ha OCHOBE
IpaBWI JeMCTBUI HaJl MHOTOWIEHAMH U alnreOpanyeckKuMu Apo0smu;

e BBINOJHATH PA3JIOKECHUE MHOTOYJICHOB HA MHOKUTEIIN.

YpaBHeHus
Buinycknux nayuumes:

e pelIaTh OCHOBHBIE BHJbI PAllMOHAIBHBIX YPAaBHEHWH C OJHOU IIEPEMEHHOU, CHUCTEMBI
JIBYX YPaBHEHHUH C JBYMS IEPEMEHHBIMU;

e TIIOHMMAaTb YPaBHEHHME KaK BAKHEUIIYID MAaTEMaTUYECKYI0 MOJENb I ONMCAaHUSA U
U3YYEHUS Ppa3HOOOpa3HBIX pealbHbIX CHUTyalluii, pemarb TEKCTOBBIE 3a/layi
anreOpanyeckKuM METOIOM;

e TPUMEHATH rpaguuecKkue NpeaCTaBIeHUs AJIs UCCIIEIOBAHNS ypaBHEHUHN, HCCIeI0BaHUS
U PEILLIECHUS CUCTEM YPaBHEHUM C JIBYMS IIEPEMEHHBIMU.

HepaBencrBa
Buinycknuk naywumces:

e TIOHMMaThb W IPUMEHATH TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

e pelaTrh JMHEHHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM M HX CHUCTEMBI, penaTrh
KBaJJpaTHbIE HEPABEHCTBA C OMOPOIl Ha TpaduuecKue MpeCTaBIeHHs.

OcHoBHbIE MOHATHS. YKCI0BbIE PYHKIUH
Buinycknuk naywumces:




e TMOHMMATh W HCIONB30BaTh (YHKUMOHAJBbHbIE TOHATUS U S3BIK  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

e CTPOWTH rpadUKH dIEMEHTAPHBIX (PYHKIIHIL; MCCIeI0BaTh CBOMCTBA YHUCIOBBIX (DYHKITHIA
Ha OCHOBE M3y4YEeHUs IOBEJCHMS UX IpauKOB;

e TMOHMMATh (YHKIHUIO KaK BaXHEWIIYI0O MaTeMaTHYECKYyI0 MOJENb JUIS OIHCAHUSI
IPOLIECCOB M SIBJICHUN OKPYKAIOIIEr0 MHUpPA, NMPUMEHATh (DYHKIMOHAIBHBINA S3BIK JUIS
OTIMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEH MEXy (PU3NUECKIMHU BEITUYMHAMH.

OnucarejbHasi CTATHCTHKA
Buinycknux nayuumes:
e HCHOJb30BATh IMPOCTEHIINE CIOCOOBI NPEACTABICHUS U aHalu3a CTATUCTUYECKHUX
JTAaHHBIX.
Ciyyaiinble cOOBITHSI M BEPOSITHOCTD
BbinycKHUK HayuYHuTCS
e  HAXOJAUTh OTHOCUTEIBHYIO YACTOTY U BEPOSTHOCTb CIIy4alfHOI'O COOBITHSL.
Komo0unnaropuka

e BrimyckHuK HayuuTcs pemiaTb KOMOMHATOPHBIE 3a7jaud HAa HAXOXKACHUE YHCIa 0OBEKTOB

VT KOMOWHAITHH.
Harnsinnasi reomerpust
Buinycknux nayuumes:

e pacro3HaBaTh Ha 4epTeKaX, PUCYHKaX, MOJEISAX M B OKPYXKAloIeM MHUpEe IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUIECKHE QUTYPHI;

e pacro3HaBaTh pPa3BEPTKU Kyba, MPSIMOYroJbHOIO Mapajulelenunea, IpaBUIbHOM
MUPAMU/JIbl, HMIMH]pA U KOHYCA;

e CTPOMTH Pa3BEPTKHU KyOa U NPSIMOYTOJILHOTO Mapasuiesenunesa;

e ONpeneNsATh MO JUHEWHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mepbl CaMO
burypsl 1 Ha060pOT;

e BBIUUCIIATH 00BEM MPSIMOYTOJIILHOTO MapasliesIenue1a.

I'eomerpnyeckue Gurypsl
Buinycknux nayuumes:

e TOJIB30BATHCS SI3BIKOM I€OMETPHUM JJIsl ONMCAHUS NMPEIMETOB OKPYKAIOLIEr0 MUPA U UX
B3aMMHOI'O PACTIONOKEHHUS;

e pacro3HaBaTh M M300pa)xkaTb Ha YEPTEKaxX U PUCYHKaX reoMeTpuueckue (GUrypsl U ux
KOH(Urypauu;

e HAXO/AUTh 3HAUCHMs JJIUH JMHEHHBIX 3JIEMEHTOB (UIYyp W MX OTHOLICHUS, I'PaTYyCHYIO
Mmepy yrioB ot 0° go 180°, mpumeHsis onpeneneHus, CBONCTBA U MPU3HAKU QUTYP U UX
JJIEMEHTOB, OTHOWIEHHA (uryp (paBeHCTBO, M0J00ME, CHMMETPUH, IOBOPOT,
napajuieIbHbIN MEPEeHocC);

e ONEpUPOBATHh C HAYAJIBHBIMU IOHATUSMU TPUTOHOMETPHUM U BBINOJHATH JIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMU YIJIOB;

e pewmarh 337ayd Ha JI0Ka3aTelbCTBO, ONUPAsACh HAa M3y4YEHHbIE CBOHCTBa GUIYp H
OTHOUIICHUN MEX1y HUMH U IPUMEHSSI U3yYEHHbIE METO/bI J10KAa3aTENbCTB;

e pemarbh HECIOXHBIE 3aJauyd Ha IIOCTPOEHHE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI
MOCTPOEHHUS C TIOMOIIbIO LIUPKYJIS U TUHEUKH;

e pemarh NpOCTEHIINE IIIAHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH
Buinycknux nayuumes:

e HCIIOJIB30BAaTh CBOMCTBA M3MEPEHMs JUIMH, IJIOLIAAEH M YIJOB IpPH PELICHUH 3ajad Ha
HaXO0X/IEHUE JJINHBI OTPE3Ka, IJIMHBI OKPY>KHOCTH, JUIMHBI IYTH OKPYXHOCTHU, IPayCHON
MEpBHI yIJIa;

e BBIYNCIATH IUIOIIAJU  TPEYTOJBHUKOB, IPSIMOYTOJBHHUKOB, IapaiieIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

e BBIYMCIATH JJINHY OKPYKHOCTH, JJIMHY JyTU OKPY>KHOCTH;




e BBIUUCIIATH JJIMHBI JIMHEHHBIX JIEMEHTOB (QUTYp M UX YTJIbI, UCIIONB3Ys (POPMYIIBI JUTUHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (hopMyJIbl IuIoIIanen ¢puryp;
e pemarh 33Ja4Yd Ha JO0Ka3aTeJbCTBO C MCIOJIb30BaHUEM (OPMYJ IJIMHBI OKPYKHOCTH H
JUINHBI YT OKPY’KHOCTH, (hopmyi rutomaaeit puryp;
e pelarb NPAaKTUYECKUE 3aJa4M, CBA3AHHBIE C HAXOXKIACHUEM I'€OMETPUYECKUX BEIUYUH
(Mcnomb3ys pU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJCTBA).
Koopaunarsi
Buinycknux nayuumes:
e BBIUHCIATH JUIMHY OTpe3Ka IO KOOPAMHATAM €r0 KOHLIOB; BBIYUCIIATH KOOPIMHATHI
CEpeIUHBI OTPE3Ka;
e  HCIOJIB30BaThb KOOPAMHATHBIN METOJ JUIsl U3YYEHHUsI CBOUCTB MPAMBIX U OKPYKHOCTEU
Conep:kanue Kypca

«IIpakTuko-opueHTHpPOBaHHbIE 3aaanus» OtpabdoTka 3agad Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduueckoe MPEACTABICHUE [aHHBIX, MJIAH M CXEMa, W3BJICUCHUE HYKHOUN
uHpopmannu. V3MEeHUMBOCTH TpU H3MEpeHusax. Pemraromue mnpaBuia. 3aKOHOMEPHOCTU B
NU3MCHYUBBIX BCIIMYUHAX. Brraucnenns u npeo6pa3OBaHHe BCJINYHH. I/ICCHCI[OBaHI/IC
MPOCTEHIINX MaTeMaTHYECKUX MOIETICH.

«Bbruuciienust u npeodpazoBanus». Orpadorka 3agad Ne 6 KM OI'D.

Jleiicmeusn c HamypanipHbIMU YUCTAMU

CnoxkxeHne ¥ BBIYMTAHUE, KOMIIOHEHTBHI CIIO)KEHHMS W BBIYUTAHUS, CBSI3b MEXKIYy HUMH,
HAXOXXKJCHHE CYMMBI 1 Pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIOKCHHSI U BHIYUTAHUSI.

YMHOXEHHE U JIeTIeHNne, KOMIIOHEHTbI YMHOKEHHS U JCTICHHSI, CBSI3b MEXly HUMH, YMHOKCHUE
U CIOXKEHUE B CTOJOWK, JENEHUE YroJIKOM, MPOBEpKa pe3yjbTara C MOMOUIbI0 MPUKUIKH U
00paTHOTO JCHCTBUA.

Yucnoewvie sviparicenusn

UmcnoBoe BEIpaKEHUE U €r0 3HAaUEHHE, TIOPSIOK BHITTOTHEHUS ACHCTBUIA.

/lpoou. Obviknosennvle Opoou

Hons, yacte, ApoOHOE uncio, Apodb. [[pobHOe yncino kak pe3ynabTaT AeneHus. [lpaBunbHbie u
HENpPaBUIbHBIE TPOOH, CMEIIaHHAsA JPOoOh (CMEIIaHHOE YHCTIO).

3anuch HaTypaJlbHOTO YHWCIa B BUAE JpOOM C 3aJaHHBIM 3HAMEHaTeleM, NpeoOpazoBaHUE
CMEIIaHHOH Ipo0u B HEMPaBUIIBLHYIO IPOOh U HA0OOPOT.

[TpuBenenue apodeit k o0eMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue M BBIYMTAHHE OOBIKHOBEHHBIX JIpoOel. YMHOXeHHE U JieleHHe OOBIKHOBEHHBIX
JpoOeH.

Apudmernueckne 1eHCTBHSI CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eiCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEUI.
Hecamuunvie opoou

[IpeoOpa3oBanue HecATUYHBIX JApoOeil B OObIKHOBEHHBbIE. CpaBHEHHME JECATUYHBIX APOOEH.
CrnosxeHue U BeIYUTaHHUE JECATUUHBIX Ipobeil. OKpyrieHne JecITHYHbIX Ipodeil. YMHOXKeHne U
JeJIeHNe JeCSITUUHBIX pobeii. [Ipeobpazosarniue 0ObIKHOBEHHBIX Opobell 8 decamuunble OpoouU.
Koneunvie u 6eckoneunvie oecsimuumnvie Opoou.

Yucna. Payuonanvuole yucaa

MHOXeCTBO pannOHalNbHBIX 4yucen. CpaBHEHHME palMOHAIBHBIX uncen. JleWcTBus ¢
palMOHATIBLHBIMU YUcIaMu. [Ipedcmagnenue payuoHaibHo2o Yucia 0ecamuyHou 0poobsio.
/Jlpobno-payuonanshuie gvipasrcenus

[IpeoOpa3oBanue  JPOOHO-TMHEWHBIX  BBIPAKEHUN:  CIOXKEHHE, YMHOXXEHHE, JICJICHHE.
Aneebpauueckasn 0pobs. Coxpawenue anceopauueckux opobeti. llpusedenue ancebopauueckux



Opobeii Kk obwemy 3Hamenamento. [elicmeus ¢ aneebpaudeckumu OpoOAMU: CLONHCEHUE,
sbluUmMaHue, YMHod CeHue, OelleHue, 8036e0eHue 8 CmeneHo.

«JleiicTBUTeIBLHBIE YK Caa». OTpadoTka 3amad Ne 7 KM OI'D.

Payuonansnsie yucna

N3o0pakeHne Yrcell Ha YUCIIOBOM (KOOpaAuHATHOW) npsimoid. CpaBHeHHE yncen. Moyb ducia,
reoMeTpUYecKas HHTEpIpeTanuss Moaysis 4yucia. JlelcTBuUsS € MOJIOKUTEIBHBIMH U
OTpULATENIbHBIMH YUCIaMU. MHOXKECTBO LIEIBIX YUCEIL.

Koopounama mouxu

OcCHOBHBIE IOHATHUS, KOOPOUHAMHDLU VY, pACCMOsIHUE MedHcOy moukamu. Koopounamul mouxu.
Hppayuonanvhuie uucna

[TonsiTre nppanmoHanIbHOTO Yncia. Pacio3HaBaHue UppalMOHAIBHBIX YUCEI.

Mmuoowcecmeo deticmeumenbHbiX Yuce.

«IIpeoOpa3oBanue ajaredpanyeckux Boipaxkenuii». Orpadorka 3agay Ne 8§ KUM OI'D
Hppayuonanvuvie uucna

IlonsiTne wuppannoHanbHOro uuncna. Pacno3HaBaHMe uppalMOHAIBHBIX 4ucell. lIpumepst
JI0Ka3aTenbCcTB B anreOpe. [elicmeus ¢ uppayuoHanbHbIMU YUCIAMU: YMHOJICEHUe, OeleHue,
6036€0eH1ie 6 CMeneHb.

Mnooicecmso OeticmeumenvHbix duce.

«YpaBHeHus U HepaBeHcTBa». OTpadoTka 3amgad Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PaBEeHCTB. PaBEeHCTBO C epeMEeHHOM.

Ypasnenua

[TonsiTe ypaBHEHUS U KOpHSA ypaBHEHUs. [Ipeocmasnenue 0 pasHOCUTLHOCMU VPABHEHUU.
Obnacmo onpedenenus ypasHenus: (001acmb 00Ny CMUMbBIX 3HAYEHUL NePeMEHHOUL).

Juneiinoe ypasuenue u €20 Kopuu

Pemienne nuHelHbIX ypaBHeHUU. Jlunetinoe ypaeuenue c¢ napamempom. Konuuecmeo xopmeti
JUHeUH020 ypasHenus. PeuileHue TuHeliHbIX YpasHeHUll ¢ Napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparueie ypaBHeHus. HemonHble kBagpaTHble ypaBHEHHUA. J[MCKpUMHHAHT KBaapaTHOTO
ypaBHeHus. PopMynia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PereHne KBagpaTHBIX YpaBHEHUN: HCIONB30BAaHUE (POPMYIBI IS
HAXO0XJICHUS KOpPHEH, epaguueckutl mMemoo peuteHusl, pasiodceHue Ha MHOMCUmenu, noooop
KOpHell ¢ UCnonvb3oeanuem meopemvl Buema. Konuuecmgo xopHeli K6a0pamHnoz2o YpasHeHus 6
3asucumocmu om e20 ouckpumunanma. buxeadpammuvie ypasnenus. Ypasunenus, ceooumvie K
JUHeUHbIM U KeaopamHuiM. KeaopamHule ypasuenus ¢ napamempom.

/Jlpobno-payuonansvhsle ypagHenus

Pemenne mnpocreiimiux apoOHO-TUHEWHBIX ypaBHEHUH. Peuwtenue OpoOHO-payUOHATbHBIX
VPABHEeHUII.

Memoovl pewienus ypaeHenuii: mMemoovl PAGHOCUNLHBIX NPeoOPA308aHull, Memoo 3aMeHbl
nepemenHou, epaguueckuii memod. Mcnonvzosanue c6oiicme )yHKyuil npu peuieHuu ypasHeHull.

; xl =a x =,/gt &
IIpocmetiwue uppayuonanvhsle ypasHeHus euoa A : ""ﬂ \’IQ{ .

Y¥'=a
VYpasuenus suoa .Ypasuenus 6 yenvix uucnax.

«BeposTHOCTB co0bITHII» OTpadoTka 3a1a4 Ne 10 KUM OI'D.

Cnyuaiinvle coovimusn

CnydvaiiHple ONBITHI  (IKCIEPUMEHTHI), DJIEMEHTapHble CIy4ailiHble COOBITHS (HMCXOJBI).
BepostHoct  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIy4alHBIX OKCHEPUMEHTaX |
ONaronpusATCTBYIOIINE dJIEMEHTapHbIe COOBITHS. BeposTHOCTH ciaydallHBIX COOBITHH. ONBITHI C



PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA cooprTusaMH. Kitaccuueckue BCPOATHOCTHBIC OIIBITBI C
HCIIOJIB30BaHHUEM MOHCT, KY6I/IKOB.

«@ynkuuu u rpapukm». Orpadotka 3agad Ne 11 KM OI'D.

Dyukyuu

Ilonamue ¢pynxkyuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOPMHUpPOBAHHME NPEICTABICHUM O METAlpPEeIMETHOM
HNOHATUU «KOOpAMHATBD. CrnocoObl 3anaHusi (QYHKUMNA: aHATUTHYECKUU, Trpaduueckuid,
tabmuuneiid. I'paduk ¢ynkmuu. Ilpumepsr GyHKUMH, MONTydaeMbIX B HPOIECCE MCCIETOBAHUS
pa3IMYHBIX pealbHBIX MPOLECCOB U pellleHus 3aaay. 3HaueHue (yHKUIuU B Touke. CBOMCTBa
GyHKUIMI: 00JIaCTh OMpPEICTICHUs, MHO)KECTBO 3HAYCHU, HYIIH, IIPOMEKYTKU 3HAKOTIOCTOSHCTBA,
YyemHoCcmb/HeyemHOCcms, TIPOMEKYTKH BO3pacTaHus M yObIBaHMs, HauOOJbIlIee U HauMEHbIIee
3HavyeHus. MccnenoBanue GyHKINU 1O ee TpaduKy.

Juneinan pynkyus

CpoiictBa u rpaduk JuHEHHOW (yHKIMU. YTIOBOH Kod(p¢uiueHtT npsaMoil. Pacnonoxenue
rpaduka nuHEWHON (YHKIIMH B 3aBHCHUMOCTH OT €€ yIJoBOro kKodgduimeHta U cBOOOIHOTO
wieHa. Haxoocoenue Koappuyuenmos auneunou @yHKYuu NO  3A0AHHBIM  YCIOBUSIM:
npoxodicoeHue NpImMou yepes 08e MOoYKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOeHUE NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaopamuunaa ¢pynxyusn

CaoticTBa u Tpaduk KBaapaTHIHOH QyHKIMH (apadona). [locmpoenue epaghura keadpamuuno
@yHKYUU RO MmouKam

Oopamnasn nponopyUOHaAILHOCHb

==y = Bk
CaoticTBa (yHKITUT pol ;}’ T x ['unepOona.
«ITocnenoBaresnbHocTH U nporpeccum» Otpadotka 3agad Ne 12 KM OI'D. (1 yac).
Ilocneoosamenvrhocmu u npozpeccuu
YucnoBas mocieI0BaTeNbHOCTh. [IpuMepbl YHMCIOBBIX TOCIen0BaTeNbHOCTeH. beckoHeuHbie
MIOCJIEIOBATENIBHOCTA. ApH(MeTHYecKass TpOrpeccHsi W ee CBoWcTBa. [ 'eomerpmueckas
nporpeccusi. DPopmyna obwje2o uieHa U CYMMbl N HNEPEbIX UNEHO8 apu@dmemuueckou u

2eoMempuiecKou npozpeccuti

«YmncioBbie u OyKBeHHbIe BbIpa:keHus». Otpadotka 3agau Ne 13 KM OI'D.

Yucnosvie u OyKeeHHble 6bIPAICCHUSA

Bolpaxxenue c¢ mnepemMeHHOM. 3HaueHue BblpakeHUsA. lloacTaHOBKa BBIpaKEHUH BMECTO
NIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBaHMs BBIpAKEHHIA,
COJIepKalIiX CTENEHH C HaTypaJIbHbIM IOKa3aTeNeM.

OpHouseH, MHOTO4IeH. J[eficTBUS C OJHOYIEHaMU M MHOTOWIEHaMH (CJIOXKEHHEe, BBIYUTAHHE,
yMHOXkeHHUe). DopMysIbl COKPALIEHHOTO0 YMHOXEHHS: pa3HOCTh KBaJpaToB, KBaJApaT CyMMBI U
pasHocTH. PaznoxkeHre MHOTOWJIeHa Ha MHOXHTENN: BEIHECEHUE OOIIEr0 MHOKUTENS 32 CKOOKH,
TPYNIUPOBKA, NpPUMEHEHHE (OPMYJ COKpPALIEHHOr0 YyMHOXKeHHsA. KBaapaTHBIH TpexwuiieH,
pa30XKeHUe KBaAPaTHOIO TPEXWIEHA HA MHOXKHUTEIH.

«IIpakTHyeckue pacyeTsbl o popmyaam» OtpaboTka 3amau Ne 14 KUM OI'D

Belpaxxenue ¢ TnepeMeHHOW. 3HadyeHHe BbIpakeHHs. [loacTaHOBKa BBIpaXEHUH BMECTO
IIEPEMEHHBIX.

Lenvie svipasrcenusn

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeleM U ee cBoicTBa. I[IpeoOpazoBaHMs BBIpAKEHHIA,
COJIEpKAIIMX CTEIIEHH C HaTyPAJIbHBIM ITOKA3aTEJIEM.



OnHouneH, MHOTouJieH. JleHcTBUSL ¢ OAHOWICHAMHU W MHOTOWICHaMH (CIOKEHHUE, BHIYMTAHUE,
yMHOKEHHE). DOPMYITbI COKPAIIIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHCTBY». OTpadoTka 3ama4d Ne 15 KM OI'D.

Cucmemul nepagencme

CucrteMbl HEpPaBEHCTB C OJHOM TNiepeMeHHOW. PermeHue cucTeM HEPaBEHCTB C  OJIHOU
NEPEMEHHOIN: JMHEUHBIX, K6éadpamuuix. V300paxkeHHE pelIeHUs CHUCTEeMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

«I'eomerpuyeckue purypsl. Yriabs». Otpadotka 3agad Ne 16 KM OI'D.

Benuuunwi

Bennunna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOCAPEHHOIO TpeyrojbHUKA. BHemHuii yron tpeyrospHuka. CymMma yriioB
TPEYroJIbHUKA

«I"eomerpuueckue gpurypsl. Juunb. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol 6 2eomempuu u ¢ OKpyHcarouem mupe

['eomerpuueckas purypa. BHyrpennss, BHemHss o01actu ¢purypsl, rpanuna. Jluaum u obractu
Ha IJIOCKOCTU. Brimykiias u HeBbimykias ¢urypsl. Ilnockas m Hemnockas ¢urypsl. ITonsrue
BenuuuHbl. [inna. M3mepenue muinnbl. EquHULBI U3MEpEHUs JUIMHBI

Beinenenue cBoiictB 00bekTOB. POpMUpPOBaHUE MPEACTABICHUN O METanpeAMETHOM MOHATHU
«purypa». Touka, oTpe3ok, npsimasi, JIyd, JJOMaHas, IJIOCKOCTb, YIroJl, OMCCEKTpHCca yria u ee
CBOWCTBA, BU/IbI YIJIOB, MHOTOYTOJIbHUKHU, OKPYKHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpuieckux guryp. LleHTpanbHas ciMMETpusi TEOMETPHUYECKUX QUTYP.

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

Hsmepenua u éviuucnenus

[Tnomaan. Popmynbl TUIOMIAAM TPEYrOJIbHHUKA, IMapajuielorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, ¢opmyna I'epona, ¢popMmyna MIOMIATU BBIIYKIOIO YETHIPEXYToJbHHUKA, (HOPMYIIbI
JUTMHBI OKPY>KHOCTH H TUTOIIAHN Kpyra

«M3mepenns u Bbruucjaenus». Orpadotka 3agad Ne 19 KM OI'D.

Hsmepenua u éviuucnenusn

[Tnomanu. ®@opMynbl IUIOUIAAM TPEYrojJbHUKA, IMapajjieiorpaMmMa M €ro 4YacTHBIX BHJIOB,
Tpamnenuu, GopMysa IIOMAaaAN BEIITYKIOr0 YeThIPEXyrojdbHUKa, (POPMYIIbI JUTMHBI OKPY>KHOCTH U
wiomaau kpyra. Ilnomans npaBuiIbHOrO MHOTOYTOJIbHHKA.

Teopema Iludaropa. TpuroHomerpudeckue COOTHOIIEHUS B IMPSIMOYIOJBHOM TPEYTrOJbHUKE.
Tpuronomerpuyeckue GyHKIMH yTia.

«Teopernyeckue acnexktb». OTpadorka 3anad Ne 20 KUM OI'D.
Teoperuueckue acrekThl, TEOPEMbI, AaKCHOMBI, OTIpeieIeHus], (POPMYIIbL, JIEMMBI.

TemaTn4eckoe NJIAHUPOBaAHHE Kypca

No | Tema 3anarus OCHOBHbIE BUJIBI I€ATEIbHOCTH Kon-Bo | lara(nnan) | Hara(dakr)
n/n | (Nezananus 8 KUM) y4Yaluxcs 4acoB
1 Boruncnenus u Brimonssaor apudmeTrueckue 2
npeoOpazoBanus (6 JEHUCTBUS C palliOHATBHBIMU
3aganne KMM) YHCIaMHU, BBIYUCISIOT 3HAUYCHUS
YHCIIOBBIX BBIPAXKEHUM, IEPEXOJIAT




OT OJHOU (POPMBI 3AIMCH YHCIA K
Apyroi

JleficTBUTENIBHBIE N300pakaroT yncia TOYKaMH Ha
yucna (7) KOOPJAMHATHOU MIPSIMOHA,
CPaBHUBAIOT JICHCTBUTEIIbHbIC
YHCIIa, BBITOJHSIOT BBIYUCICHUS U
peoOpa3oBaHuUsl, BEITIOTHSIIOT
MPUKUIKY Pe3yJIbTaTa BHIYUCICHUH.
[TpeoOpa3zoBanus BEITIONHSIOT BEIYHCTICHUS U
anreOpanvecKux npeoOpazoBaHus apUPMETHICCKUX

BbIpaKeHUH (8)

BBIPa)KCHUM, IPUMEHSIOT CBOMCTBA
apuMeTHyeCKuX KBaApaTHBIX
KOpHEH Juist mpeoOpa3oBaHus
BBIpYKECHU I

YpaBHeHus u
HepaBeHcTBa (9)

PemraroT mMHENHbBIE U KBaIpaTHBIC
YPaBHEHUS C OAHON IEPEMEHHOM,
HEPABEHCTBA C OJHOU IEPEMEHHON
U UX CUCTEMBI

@yHKIMU U TpaduKu
(11)

CrposT 1 unTaroT rpaduku
Pa3IUYHbIN QYHKIMA, YUTAIOT
rpaduky QYHKIIHIA, OTIUCHIBAIOT C
MOMOIIBI0 (DYHKIUH pa3TudYHbIE
3aBUCUMOCTH MEXIYy BETUUYMHAMHU,
WHTEPIPETUPYIOT TpapuKu
3aBUCUMOCTEHN

Yucnoselie U
OyKBEHHbIE
BeIpaxenus (13)

BeimonusoT npeoOpa3oBaHus
anredpanvecKux BhIpAKEHU,
HaXOJAT 3HaUeHUs! OyKBEHHBIX
BBIPa)KCHUH, OCYILIECTBIISSA
HE00XOAMMBbIE IOJICTAHOBKU

[TpakTuyeckue OcCymIecTBISIOT PacyYeThI 1O

pacyeTsl 1o (dbopMynaM, BeIpaKarOT

dbopmynam (14) 3aBUCUMOCTH MEXTYy BETUUYNHAMHU,
BBIYHCIISIOT 3HAYCHHS YUCIOBBIX
BBIpa)KCHU I

[TpakTuko- BEITIONMHSAIOT BEIYUCTICHUS U

OpPUEHTHPOBAaHHBIE npeoOpa3oBaHusl, OCYIIECTBISIIOT

3apanus (1-5)

MIPAKTUYECKUE PACUYETBI, CTPOST U
HCCIIEYIOT MATEMAaTUYECKUE
MOJEIIH, UCIIONB3YIOT
MPUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOU IEATEILHOCTH

I'eomeTpuueckue
¢urypsl. Yrisl (16)

Brinonuser nencTBus ¢
TeOMETPUUYECKUMU (PUTYpPaMH,




peuaoT MIaHUMETPUUYECKUE
3a/la4y Ha HaXOXJACHHE
F€OMETPUUYECKUX BEJIMYUH (YTJIOB)

10 | 'eomerpuueckue Pacno3narot reomerpuueckue 2
¢urypser. Jnunst (17) | ¢urypsl Ha IIIOCKOCTH, pa3InyaroT
MX B3aUMHOE I0JIOKEHHE,
M300pakaroT reOMETPUIECKHe
(burypsl, pemarot
TUTAHUMETPUYECKHUE 331241 Ha
HaXO0XJACHUE TEOMETPUUECKUX
BEJIMYUH (IJIUH, YIJIOB)
11 | Ilimomans Pacno3narot reomerpuueckue 2
MHOroyroiasHuKa (18) | ¢uryps Ha MIOCKOCTH, pemIaloT
IUTAHUMETPUYECKHE 3a/1a4M Ha
HaXO0XKJICHHE T€OMETPHUYECKIX
BEJIMYUH (TUIOIIA/ICH),
OCYIIECTBIISIOT PACUETHI IO
bopmynam
12 | U3mepenus u OnpenensitoT KOOPAUHATHI TOUKH 2
Bbruucienus (19) IJIOCKOCTH, IPOBOJIAT ONEPALIUU
Ha/1 BEKTOPAMH, BEIYUCIISIOT JUTHHY
Y KOOPAMHATHI BEKTOPa, Yrojl
MEX]y BEKTOpaMH, CHHYC, KOCHHYC
Y TaHTEHC yTIJia
13 | Teopernueckue [IpoBoasT nokazaTenbHBIC 2
acnekTsl (20) paccyKIeHHsl, OLEHUBAIOT
JOTHYECKYIO TPABUIBHOCTD
paccyKJIeHH, pacllO3HAIOT
OLIMOOYHBIE 3aKIIFOUEHUS
14 | Cucremsl HepaBeHCTB | PematoT ypaBHEHUsI, HEpaBEHCTBA U 2
(15) UX CHCTEMBI,
15 | BepositHOCTH Haxoast BeposATHOCTD CilydailHbIX 2
coObITHii (10) COOBITHH B MPOCTEHIINX pacuyeTax
16 | IlocnemoBatensHocTn | PacmosHatot apudmernueckue u 2
u nporpeccud (12) F€OMETPUYECKHE NTPOTPECCUN,
pelaioT 3a/1a4M ¢ MPUMEHEHUEM
(hopmyITel OOIIETO YieHA U CYyMMBI
HECKOJIbKUX YIEHOB IIPOTPecCuu
17 | Pabora ¢ KM (uacth 2
1)
Hroro 34




