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PabGouas nporpamma no npeamery Marematuka 5—9 kiaacesl (PI'OC)

Cpoxk peaauzauuu nporpammsbl 2015 — 2020 roast

Pabouas mporpamma mo mareMaTuke cocraBieHa Ha ocHoBe®enepanpHOro ['ocymapcTBeHHOTO
00pa3oBaTeNbHOIO  CTaHAApTa OCHOBHOTO 0oOmiero o0pa3oBaHUs, YTBEPKIAEHHOTO IMPUKA30M
MunucrepctBa obpazoBanuss U Hayku PD ot 17.12. 2010 r. Ne 1897, OcHoBHOI 00pa3oBaTEIbHOM
nporpammbl MOY «Cpennsisi obmieoopa3oBarenbHas mkosia Ne2 r.bopoBcka», IpuMepHO  MPOrpaMMBbl
o MaTemMaTuke 5-9 kimaccel, TpeboBaHuii K pe3yabraram ocBoeHuss OOII.

[TporpaMMa BKJIIOUAET CIIEAYIOLINE PA3/IEibl: IOSICHUTENIBHYIO 3alIUCKY, IUIAHUPYEMBIE PE3YNIbTAThI,
coJiepkaHue y4ueOHOro mpeamera (Kypca), TeMaTHUECKOE IJIAHUPOBAHUE C OINpPEAeSICHUEM OCHOBHBIX
BUJIOB y4eOHOM JesITeTbHOCTH 00yYarOIIUXCS.

ITosicHuTeIbHAS 3aNMUCKA

Matemaruueckoe 00pa3oBaHue SBISETCS 0053aTeIbHON U HEOTHEMIIEMOI YacThIo 001Iero oopa3oBa-
HUS Ha BCEX CTYMEHAX MKoabl. OOyueHne MaTeMaTUKe B OCHOBHOM IIKOJIE HAMPABIEHO Ha JIOCTIKEHUE
CIIeIYIOLIUX Yyenell.

Buanpaenenuu nuunocmnozo pazeumus:

* (QopMHpOBaHHE TPEACTABICHUN O MaTeMaTHKe, KaK 4YacTH OOIIeYeIOBEYECKOW KYIBTYpHI, O
3HAYUMOCTH MAaTEMATUKH B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO 00IIIECTBa;

* Ppa3BUTHE JIOTHYECKOTO M KPUTHUECKOTO MBIIUICHHS, KYIbTYphl PE€YH, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;

* (QopMHpOBaHNE WHTEIUIEKTYaJbHONW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOIOJICHHIO
MBICITUTENBHBIX CTEPEOTHIIOB, BHITEKAIOLINX U3 OOBIICHHOTO OIIbITA;

* BOCIHTAaHHWE KAueCTB JHMYHOCTH, OOECIIEYUBAIOIIUX COLHUAIBHYI0O MOOWIBHOCTh, CHOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;

* ¢dopMUpOBaHHE KAueCTB MBIIUICHUS, HEOOXOAUMBIX Ui aJanTallii B COBpEMEHHOM HHQoOpMa-
LIMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY H MAaTEMaTUYECKUX CIIOCOOHOCTEH;

B memanpeomemmnom nanpaenenuu:

* pa3BUTHE MpPEJICTaBICHUA O MaTeMaTHKe Kak (opMe OmucaHus M METO/€ TMO3HaHUS JIeHCTBU-
TENBHOCTH, CO3JaHWE YCIOBHHA JIsi TPUOOPETEHHS TEPBOHAYAILHOTO OIBITA MAaTeMaTHUECKOTO
MOJIETTUPOBAHUS;

* (¢opMupoBaHHE OOIIMX CHOCOOOB HMHTEIEKTYaJIbHON JEsITEIbHOCTH, XapaKTEpHBIX ISl MaTe-
MaTUKA M  SBISIONIMXCS OCHOBOW TIO3HABATENBHOW KYNbTYPHl, 3HAUMMON IJS Ppa3NUYHBIX cdep
YeJIOBEUCCKOMN ICATCILHOCTH;

B npeomemnom nanpaenenuu:

* OBJAJICHHEC MATEeMAaTUYECKUMH 3HAHWSMH W YMEHUSIMH, HEOOXOAMMBIMH JUIS TPOIOIDKEHHS
00pa3oBaHMsl, U3YYCHHS] CMEXKHBIX JUCIUIIINH, TPUMEHEHUS B TOBCEAHEBHON KU3HU;

* co3manue (pyHIAMEHTa JIUIsl MaTeMaTHIeCKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXAHU3MOB MBIILICHUS,
XapaKTEePHBIX 711 MAaTEeMaTUYECKOU e TEIIbHOCTH.

3aoauu:

® OBJIQJCTh CHUCTEMOW MaTEMaTHYECKMX 3HAHWH M yMEHHH, HEOOXOAMMBIX Ui NMPUMEHEHHS B
MPAKTUYECKON ACSITENFHOCTH, N3YYEHUU CMEKHBIX JUCIHILINH;

® CIOCOOCTBOBATh HMHTEIUIEKTYATHbHOMY pa3BUTHIO, (OPMHUPOBATH KauyecTBa, HEOOXOJAUMBIE
YeJIOBEKY JUISl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbBIE MaTeMaTHUECKON
NEeSITeTbHOCTH: SICHOCTH W TOYHOCTH  MBICTH, WHTYWIIUH, JIOTHYECKOTO  MBIIIICHHUS,
IPOCTPAHCTBEHHBIX MPEJICTABICHH, CIIOCOOHOCTH K MPEOJ0JIEHUIO TPYIHOCTEH;

e (QopmupoBaTh MpeACTaBICHUs 00 HIEAX U METOJaX MATEeMATHKU KaK YHUBEPCAIBHOTO S3bIKa
HAYK{ ¥ TEXHHUKH, CPEACTBAaX MOJICITHPOBAHUS SIBICHUH U TIPOIIECCOB;



® BOCIIUTBHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHHWE K MAaTeMaTHUKHU KaK 4acTH OOIIedeIOBeYecKOi
KYJIbTYpBI, UTPAIOIIEN 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

MecTo yueOHOr0 mpeaMeTa B y4eOHOM IJIaHE

VY4eOHbIN) MJIaH Ha U3yYEHUE MATEMATHKU B OCHOBHOH IIKOJIC OTBOJAWT 5 y4eOHBIX YacOB B HEACIIO B

TEUCHHE KAXKIOr0 rojia o0yueHus, scero 870 ypokos (o 175 vacor B 5-8 knaccax u 170 yacoB B 9 kiacce)

[Ipeamer «MaTtemaTuka» B 5-6 Kiaccax BKIIIOYAeT apu(PMETHUCCKUN MaTepuaj, JJIEMEHTHI aareOpsl U
TCOMETPHH, & TAKXKE JICMEHTHI BEPOSITHOCTHO-CTATUCTUYCCKOM JTMHHUU.
Paznmen «AnreOpa» BKJIFOYAET HEKOTOPHIC BOMPOCHI apu(METUKHU, PA3BUBAIOIINE YHCIOBYIO JIUHUIO 5-6 KIIacCOB,
COOCTBEHHO anreOpanveckwii MarTepual, »JJIeMeHTapHbleé (YHKIMH, a TakkKe OJIEMEHTHl BEpPOATHOCTHO-
CTATUCTUYECKOW JTMHUMU.

B pamkax ydeOHOro pazmena «l'eoMeTpusiy TpPaJUIIMOHHO W3y4YalOTCs, CBKIMIIOBA T€OMETPHSI, DJICMEHTHI
BEKTOPHOH aireOphl, FTeOMETpHICCKHE TTPeoOpa3oBaHusl.

Pacripenenenne yueOHOTO BpeMeHH MEXKAY 3TUMHU MPEeAMETaMU TIPEACTABICHO B TAOIHIIE.

Knaccor [IpeameTsl MaTEeMaTHYECKOTO KonnvecTBo 4acoB Ha CTYNIEHH OCHOBHOT'O
[IUKIIa o0Opa3oBaHHA
5-6 Matemartnka 350
7-9 Anrebpa 312
I'eomeTpus 208
Bcero 870

Ilnanupyembie pe3yJbTaThl H3y4YeHHsI Y4eOHOT0 MpeaMeTa, Kypca

HarypaasbHbie uncaa. [Ipodou. PaunonajibHbie yncia

BhINyCKHUK HayYUTCS:

* [IOHUMAaTh OCOOEHHOCTH I[eCﬂTH‘IHOfI CHUCTEMBbI CUHCIICHUA,

* OIIEpUPOBATh NOHATUSAMH, CBA3aHHBIMU C JIETUMOCTBIO HAaTYPAJIbHBIX YHCE;

* BhIpa)kaTh YKCja B SKBUBAJIEHTHBIX (popMax, BbIOMpast Hanbosee MoAXoAIlyl0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYaLIUU;

¢ CPaBHUBATH U yIOPAAOYMBATDb PAlTMOHAJIBHBIC YUCJIA,

* BBIIIOJIHATH BBIUKMCIICHUS C PALlMOHAIBHBIMU YUCIAMH, COYETasl YCTHBIE U NMUCbMEHHBIE NPUEMBI
BI)I‘-II/ICJ'IGHI/II\/'I, MPUMCECHCHHUEC KAJIBKYJIIATOPA,

* UCIIOJIB30BaTh MOHATHUS U YMEHUS, CBA3aHHBIE C IPONOPLIMOHAIBHOCTBIO BEJIUYNH, IIPOLIEHTAMH, B
X04€ pPECHHUA MAaTeMAaTHYCCKUX3adad MW 3aJad U3 CMCKHBIX IPCIMCTOB, BBIIIOJHATL HCECIOKHBIC
MPAKTUYECKUE PACUETHI.

BBIHVCKHI/IK IIOJIVUUT BO3MOKHOCTD:

* TO3HAKOMUTHCS C TTO3UITUOHHBIMUA CUCTEMAMHM CUMCIICHUS C OCHOBAHUSIMH, OTJIMYHBIMU OT 10;

° erIy6I/ITB " pa3BUTH MPEACTABIICHHUA O HATYPAJbHBIX YHUCIaX U CBOMCTBax JACIIMMOCTH,

* HAYYUTHCS HUCIOIB30BaTh MPUEMBI, PALMOHAIM3UPYIOIINE BBIUMCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIIEHUS, BEIOMpast MOAXOASIIUIN Il CUTYaI[H CI10CcO0.

JedcTBUTEILHBIE YHCJIA

BI)IHVCKHI/IK HAay4IMUTCA:

* UCIIOJIb30BaTh HaYaJIbHBIC MPE/ICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEI;

® OIICpUPOBATH MMOHATHUEM KBAAPATHOT'O KOPHS, IPUMCHATH €T0 B BBIYUCIICHHUAX.
BBIITyCKHUK MTOJTYYUT BO3MOKHOCTD:

® Pa3BUTH NPCACTABJICHHUC O YHCJIC W YHUCIIOBBIX CUCTEMAX OT HATypPaJbHBIX 10 HeﬁCTBHTeHBHBIX
YHCEIT; O POJIM BEIYMCIICHUH B IPAKTHKE;

® pa3BUTL " er'IY6I/ITB 3HaHUusg O )]eCHTH‘IHOﬁ 3a1mucu HeﬁCTBHTeHBHBIX qucea (HepI/IO}II/I‘IeCKI/Ie u
HENepuoJUUEcKue Ipodn).




HN3mepenus, npudJInKeHusi, OUEeHKHU
BbINyCKHUMK HAy4UTCA:

* ICHOJIb30BaTh B XOJ€ pPELICHMs 3a7ay 3JIEMEHTapHbIC MPEACTaBICHUS, CBSA3aHHbIE C MPHUOIH-
KEHHBIMU 3HAYEHUSIMU BEJINYMH.

BhINYyCKHUK IOJYYUT BO3MOKHOCTD:

* IOHSTh, YTO YHUCIIOBBIC JAaHHBIC, KOTOPHIE MCIOJIB3YIOTCSA IJISi XaPaKTEPUCTHUKU OOBEKTOB OKpY-
KAIOLIET0 MHpa, SBJIAIOTCA MPEUMYLIECTBEHHO NPUOMMKEHHBIMU, UYTO IO 3alMCHU HPUOIMKEHHBIX
3HAYCHUH, COACPKAIIMXCSA B MHPOPMALMOHHBIX UCTOYHHUKAX, MOXKHO CYJUTh O MOTPEIIHOCTH MPHUOIH-
KECHUS;

* IOHSTb, YTO MOTPEUIHOCTh Pe3yIbTaTa BBIYMCICHHUN AOJDKHA OBITH COM3MEPHMA C IMOTPEIIHOCTHIO
UCXOJHBIX TaHHBIX.

Auredpanyeckue BbIpasKeHHs
BhINyCKHUMK HAYy4YHTCS:

* OIIEPUPOBATh IOHATUSAMU «TOXAECTBO», «TOKIECTBEHHOE IPeoOpa3oBaHUE», peEllaTh 3alayd,
cojiepkalire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMyIaMH;

* BBINIOJIHATD TPEOOpPa3OBaHMsI BBIPAKEHUH, COJACPXKAIIMX CTENEHH C LEIBIMH IOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHH;

* BBIIIOJIHATh TOKJECTBEHHbIE MPEe0Opa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IMpPaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyeckKuMHu ApoOsmu;

* BBIIIOJIHATD Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKUTEIH.

BhINYyCKHUK OJYYUT BO3MOYKHOCTb HAYYUTHCS:

* BBIIIOJIHATH MHOTOLLIArOBbIE IPE00Pa30BaHMsI pAalMOHAIBLHBIX BBIPAXKEHUN, IPUMEHSS LIMPOKUI HAOOP
CIIOCOOOB U MPUEMOB;

* IPUMEHSTH TOKJECTBEHHBIE MPEOOPa30BaHMsI I PEIICHHUS 3a7a4d U3 Pa3IMYHBIX pa3aelioB Kypca
(HampuMep, AJI HAXOXKAECHUS HauOOJIbIIEero/HauMEHBIIEr0 3HAaUEHUS BBIPAKECHUS).

YpaBHeHus

BhInyCcKHMK Hay4YuTCS:

* pemath OCHOBHBIE BHJIbl PALIMOHAIBHBIX YPABHEHHUH C OJIHOM MEpEMEHHOM, CUCTEMBI JBYX YpaB-
HEHUH C IByMsl [IEPEMEHHBIMY;

* IOHUMaTh ypaBHEHHE KaK Ba)KHEWIIYI0O MaTeMAaTUYECKYI0 MOJIENb JJIi ONUCAHUS U H3YYEHUS
pa3sHOOOpa3HbIX peabHBIX CUTYAlU, peIIaTh TEKCTOBBIE 33/1a4M alNredpanyecKuM METOJI0M;

* IPUMEHATh TpapUUecKHe IMPeACTaBICHUS NJs HCCIEAOBAaHUS YPAaBHEHMM, UCCIIETOBaHUS U pe-
LIEHMSI CHCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

BbINYCKHUK TOTYYUT BO3MOYKHOCTb:

* OBJIQJICTh CIELHMAIBHBIMA NPUEMaMU pEIICHUS YPaBHEHUH M CHCTEM YpaBHEHUH; YBEPEHHO
NPUMEHSTh anmnapar ypaBHEHMH [UIsl pelleHus pa3HOOOpa3HbIX 3aJady U3 MaTeMaTUKH, CMEXHBIX
IIPEIMETOB, TPAKTUKH;

* IPUMEHATh TpauuecKkue NpPeACTaBICHUS JI1 HMCCIEAOBAaHUS ypaBHEHUM, CHUCTEM YpaBHEHH,
cojiepKalux OyKBeHHbIE KO3 (DUITUECHTBI.

HepaBencrBa
BhInycKHMK Hay4YuTCS:

* [IOHUMAaTh U NPUMEHATH TEPMHUHOJOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemiaTth JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M MX CHCTEMBI; pellaTh KBaJpaTHBIE
HEPaBEHCTBA C ONMOPON Ha rpauuecKkue MpercTaBICHHs;

* IPUMEHATH allapaT HEPABEHCTB JUUIS PELICHMS 3a/1a4 U3 Pa3JInYHbIX pa3JIeloB Kypca.

BbINYCKHUK TOTYYUT BO3MOYKHOCTb HaYYUThCS:

* pa3HOOOpa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH alllapaT HEPaBEeHCTB
VIS pellieHusl pa3HOOOpa3HbIX MaTEMaTHUECKUX 3ajlad U 3a71ad U3 CMEXHbBIX MPEAMETOB, TPAKTHKY;

* IPUMEHATh Tpaduyeckue MpeJCTaBICHUs A HMCCIEIOBAHUS HEPaBEHCTB, CHCTEM HEPaBEHCTB,
coJiepKaux OyKBEeHHbIE KOI(PPHUITUESHTHI.

OcHoBHbIe OHATHSA. YHCI0BbIC PYHKIIUA




BhINyCKHUK Hay4duTC:

* IOHUMATh U UCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS M S3BIK (TEPMUHBI, CUMBOJIHYECKHUE 000-
3HAYCHHUS ),

* CTPOUTH TpadUKH TIEMEHTAPHBIX (DYHKIIHI; HCCIEA0BATh CBOMCTBA YUCIOBBIX (PYHKIIMIA HA OCHOBE
W3YYEHHUs TOBEACHUS UX TPaPUKOB;

* MOHUMATh (YHKIMIO KaK BaXKHEUITYID MATEMAaTUYECKYH) MOJIENb IS OMHCAHHS TPOIECCOB U
SBJIGHUN OKPYKAIOIIET0 MHpa, MPUMEHATHh (PYHKIMOHAIBHBIN S3bIK JJIS1 OMHCAHUA WU HCCIEIOBaHUS
3aBUCHMOCTEH MKy (U3MUECKUMU BETUYNHAMHU.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTb HAYYHUTHCS:

* POBOJIUTH HMCCIICOBAHUS, CBS3aHHBIC C M3yYECHUEM CBOWCTB (YHKIMI, B TOM YHCIE C HUCIOJb-
30BaHHWEM KOMIIBIOTEpA; HA OCHOBE IpaMKOB M3Y4YEHHBIX (YHKIUI CTPOUTH Oojee CIOXKHbIE IpaduKu
(KycOuHO-3aJJaHHBIE, C «BBIKOJIOTBHIMIY TOYKAMH U T. I1.);

* HCIIOJIb30BaTh (DYHKIMOHAIBHBIE NPEACTABICHUS M CBOWCTBAa (YHKIMH AJIsl peuieHus MmaTema-
TUYECKHX 3a/1a4 U3 Pa3JIMYHBIX pa3/eioB Kypca.

YuciioBble MOCAEA0BATEIbHOCTH
BruIITyCKHHUK HAY4YUTCS:

* IOHUMATh U UCIIOJIb30BATh S3bIK MTOCIIE0BATEILHOCTEH (TEPMUHBI, CAMBOJIUYECKUE 0003HAUCHNS);

* MPUMEHSATH (OPMYJIBI, CBSI3aHHBIC C apU(PMETUYECKON 1 TE€OMETPUIECKON MTPOTpecCcreid, U ammapar,
c(OpMUPOBAHHBIN MPU U3YUYEHUU APYTUX Pa3/eioB Kypca, K pEHICHHIO 3314, B TOM YUCJIEe C KOHTEKCTOM
W3 peAIbHOM )KU3HH.

BbINyCKHHMK TOJIYYUT BO3MOKHOCTb HAYYUTHCS:

* pemiaTh KOMOMHUPOBAHHBIC 3aJaud C TMpUMEHEHHEM (OPMYJT N-ro 4YjeHa M CYMMbl HEPBBIX N
YJIEHOB apu(PMETHUYECKOH M T€OMETPUUYECKON MPOrpeccuu, MPUMEHss MPH STOM amnmnapaT ypaBHEHHH U
HEPaBEHCTB;

* IOHUMaTh apU(PMETUYECKYI0 M TEOMETPUYECKYI0 MPOTrpeccHi0 Kak (YHKLUHUU HaTypaJbHOTO
apryMeHTa; CBS3BIBATh APHU(PMETHUSCKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, F€OMETPHUYECKYI0 — C
SKCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejibHAsi CTATUCTHKA

BhINyCKHUK HaYYHTCS HMCIIOJIB30BATh MPOCTEHIINE CIOCOObI MPEACTaBICHUS U aHAIM3a CTATUCTUYECKUX
JTAHHBIX.

BBINYCKHUK TOTYYUT BO3MOKHOCTH MPUOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3aluu cOopa JaHHBIX
MIPU MPOBEJEHUU OIpoca OOIECTBEHHOTO0 MHEHHS, OCYIIECTBIISTh UX aHAJINU3, MIPEACTABISATh PE3yIbTaThI
orpoca B BUJIE TaOIHIIbI, AUATPAMMBI.

CayuaiiHble cOObITHSI U BEPOSITHOCTh

BhINyCKHUK HAYYUTCSI HAXOAUTh OTHOCUTENBFHYIO YaCTOTY M BEPOSITHOCTh CIIy4allHOTO COOBITHS.
BhINyCKHHK MOJTYYUT BO3MOXKHOCTH MPUOOPECTH OMBIT MPOBEACHHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOIIBI KOMITBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIIPETALMU UX PE3YIbTaTOB.

KomOunaropuxka

BhINycKHUK Hay4yuTcsl pemiaTh KOMOWHATOpPHBIE 3a/adydl Ha HaxXOXICHHE 4YHCIa OOBEKTOB WIIH
KOMOMHAIINH.

BhIYCKHUK MOJAYYUT BO3MOXKHOCTb HAyUHUTHCSI HEKOTOPBIM CHEHUAIbHBIM MNpUEMAM pelIeHUs
KOMOMHATOPHBIX 3a/1a4.

Harasignasi reomerpust

BhIlyCKHUK HAy4nTCH:

* pacrio3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJIEISAX U B OKPYXKAIOIIEM MHUpPE TUIOCKHE M MPOCTPaH-
CTBEHHBIE T€OMETPUUYECKUE (PUTYPHI;

* BBIUKCIISATh 00BbEM MPAMOYTOIHHOTO TapaljIeIeTuea.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTb:

* HAYYUTHCSA BBIYUCIATH O0BEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYP, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX NapaLJIENIEUIIEI0B;

* pacrio3HaBaTh pa3BEPTKM KyOa, MPSIMOYTOJIBHOTO MapajuleNieluIeia, MPaBHUIBHOW MHPAMHUIHI,
UUJUHIpPA U KOHYCA;




* CTPOMUTH Pa3BEPTKU KyOa U MPSIMOYTOJIbHOIO NapaljieNenune/a;

* OTIpEACTATH MO JIMHEHHBIM pa3MmepaM pa3BEPTKH (DUTYpPbI JUHEHHBIE pa3Mepbl caMoil (GUTypbl U
Hao0opoT;

* YIIyOUTb U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax;

* HAYYUTHCSA IPUMEHSTH TOHATHE PAa3BEPTKU JJIs BBIIIOJHEHUS IPAKTUYECKUX PACUETOB.
I'eomeTpuueckue Gpurypsl

BbIITYCKHUK HAYYUTCSL:

* M10JIb30BATHCSI SI3BIKOM T€OMETPUU ISl ONMCAHUS TPEIMETOB OKPY>KAIOIIEr0 MUPA U UX B3aUMHOTO
PacroIoXKeHUS;

* pacnio3HaBaThb M H300pa’kaTh Ha YEpPTEKaX U PUCYHKAX INeoOMETpUYecKHe (QUTypbl U UX KOH(HU-
rypanuu;

* HAXOJIUTh 3HAUCHUS JIJIMH JUHEUHBIX 2JIEMEHTOB (GUTYp U UX OTHOLICHHS, TPAJyCHYIO MEPY YIJIOB
or 0° mo 180°, mpuMeHsisl ompeneeHus, CBOWCTBA M MPHU3HAKU (UTYP M UX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHcTBO, 110100ME, CHMMETPHH, TOBOPOT, NapaJJIeNIbHBINA IEPEHOC);

* ONEPUPOBATHh C HAYAJIHHBIMU MOHSATHSIMH TPUTOHOMETPHUH U BHIIOJIHATH J€MEHTapHbIE ONepalun
Ha/l QYHKIHUSIMHA yTIIOB;

* pemiath 3a/1a4M Ha JOKa3aTelIbCTBO, OMUPASCh HA N3YUYEHHBIE CBOMCTBA (PUTYP U OTHOIICHHMA
MEX/1y HUMH U IPUMEHSISI U3yUEHHbIE METObI J0KA3aTENIbCTB;

* pelaTh HECIOXKHbIE 337]a4d Ha TIOCTPOSHUE, IPUMEHSSI OCHOBHBIE AITOPUTMBI IIOCTPOCHHUS C
MTOMOUIBIO HUPKYJIS U JIMHEHKH;

* pemaTth NpocTeiire IIaHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.
BbInyCKHUK TOJYYUT BO3MOYKHOCTD:

* OBJIQJIETh METOJAMH PEILICHUS 33/1a4 HAa BBIUMCIICHUS U OKA3aTEeIbCTBA: METOJOM OT MPOTHUBHOTO,
METOJIOM NOA00MS, METOI0M IIepedopa BapUaHTOB U METOJ0OM I'€OMETPUUYECKUX MECT TOUEK;

* IpuOOpEeCTH OMBIT MPUMEHEHHUs anreOpandyeckoro M TPUTOHOMETPUYECKOro ammapara U uaeu
JBUKEHMSI TIPU PELLIEHUH T€OMETPUUYECKUX 3aj1ay;

* OBJIQJIETh TPAAMIIMOHHOW CXEMOU pelleHusl 3a/ad Ha MOCTPOCHHE C MOMOUIBIO LHUPKYIS U JIH-
HEWKH:aHaJIN3, IOCTPOEHHUE, T0KA3aTeIbCTBO U UCCIIEA0BAHUE;

* HAYYUTbCA peIlaTh 3aJadyd Ha [OCTPOCHUEMETOJOMI€OMETPUUYECKOTOMECTATOUEK U  METO-
JIOMITOI00HS;

* MpUOOPECTH OMBIT UCCIIEIOBAHUS CBOMCTB MIAHUMETPUUYECKUX QUTYP C MOMOIIBIO KOMIBIOTEPHBIX
IIPOrpaMM;

* IPHOOPECTH OMBIT BBIIOJIHEHUS MPOEKTOB IO TeMaMm «l'eomeTpuueckue NnpeoOpazoBaHHUs Ha
miockocTuy, «IloctpoeHue oTpe3koB no popmyier.

H3mepenne reoMmeTpu4ecKux BeJTUYHH

BhINyCKHUK HAYYUTCS:

* UCIIOJL30BAaTh CBOMCTBA U3MEPCHHUA NJINH, HJ'IOHIElI[CfI H YTJIOB IIPH PCIICHWH 3a/1a4 Ha HAXOXKICHUEC
JUTMHBI OTPE3Ka, ITUHBI OKPYKHOCTH, UTHHBI IYTH OKPYKHOCTHU, TPATYCHOM MEpHI yIia;

¢ BEIYUCIATH TIOIIaANu TPCYTOJbHUKOB, MPAMOYT'OJIbHHUKOB, MapaljlcJIorpaMMoOB, Tpaneunﬁ, KpyTroB
U CEKTOPOB;

* BBIYUCIIATH JUIMHY OKPYKHOCTH, JUIMHY TYI'H OKPY>KHOCTH;

* BBIYHCIIATh JUTMHBI JTUHEHHBIX AJIIEMEHTOB (DUTYp W HMX YIJIbI, HCTONB3YsS (HOPMYJbl ATUHBI OK-
PY’KHOCTHU U JJIUHBI TyTH OKPYKHOCTH, (DOPMYIIBI TUIOIIAAeH Guryp;

* pemiath 3a/1a4M Ha I0Ka3aTeIbCTBO C UCIIOJIb30BaHUEM (HDOPMYIT UTHHBI OKPYKHOCTH U JUIMHBI TyTH
OKPY>KHOCTH, (GOpMYyIT IUToIaen puryp;

* pemath NpakTHYECKUe 3a7a4uH, CBSI3aHHBIC C HAXO0XKICHHEM I€OMETPHUUECKUX BEIMYUH (MCIONIB3YS
npu HeO6XOJII/IMOCTI/I CIIPaBOYHHUKHU U TCXHUYCCKHUEC CpC}ICTBa).
BEINYCKHUK TOTYYUT BO3MOKHOCTh HAYUUTBCS:

* BBIUMCIISATH TUIOMAAN (PUTYpP, COCTABICHHBIX M3 ABYX WJIH 0oJjiee MPSMOYTOJbHUKOB, Mapajijielio-
IPaMMOB, TPEYTOJIBLHUKOB, KPyTra U CEKTOPa;




¢ BEIYUCIATh ILIOIaAW MHOI'OYT'OJIbHHMKOB, HCIIOJIB3YS OTHOIICHHSA PABHOBCIIMKOCTH H PaBHOCOC-
TaBJICHHOCTH,

¢ IPUMCHATDH anre6pa1/1quKHI71 n TpI/IFOHOMeTpI/I‘leCKI/Iﬁ amnmnapar M UACU JABUXKCHUA IIPU PCIICHHUN
3aJ1a4 Ha BEIYHCJICHHUE IIOIIA e MHOT'OYT'OJIbHUKOB.

Koopaunarsi

BhbIITYCKHUK HAYYUTCSL:

* BBIYMCIIATh JUIMHY OTpe3Ka IO KOOpPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAWHATHI CEPEAUHBI
OTpE3Ka;

* MCIIOJIb30BaTh KOOPJAUHATHBIA METO/I JIJIsl U3YUYECHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
BEIIYCKHUKOOIYIUTBO3MOKHOCTD:

* OBJIAICTh KOOPJAMHATHBIM METOJIOM PELICHMS 3a/1a4 HAa BBIYMCIICHUS U I0KA3aTEIIbCTBA;

* IPUOOPECTH OMBIT MCIOJIB30BAHUS KOMITBIOTEPHBIX IMPOTpaMM JUJIsi aHaJIu3a YacTHBIX CIy4aeB
B3aUMHOTO PACIIOJI0KEHUS OKPYKHOCTEU U MPSIMBIX;

* IPUOOPECTH OMBIT BHIMOJIHEHHUS MPOEKTOB HAa Temy «lIpuMeHeHHe KOOpIMHATHOIO METOJa MpHU
pelLIeHNH 3aJ1ad Ha BBIYMCICHUS U JOKa3aTEIbCTBAY.

BekTops!

BbInycKHUMK HAy4YHTCS:

* OIIEPUPOBATh C BEKTOpPAMM: HAXOAWUTb CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJlaHHBIX I€OMETPH-
YeCKH, HAXOJIUTh BEKTOP, PaBHbBIN MPOU3BEICHUIO 33JaHHOI'0 BEKTOPA HA YHCJIO;

* HAXOIUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPAMHATaMH: JJIUHY BEKTOpa, KOOPAMHATHI CyMMBI U
pa3HOCTH JBYX M 0Oo0jiee BEKTOPOB, KOOPIMHATHI IPOM3BENCHUS BEKTOpAa HA YHUCIIO, IPUMEHSA IpU
HE00XO0AMMOCTH COYETaTeIbHbIN, IEPEeMECTUTENbHBIN U pacpeaeIUTEIbHbII 3aKOHBI,

* BBIYUCIISATh CKAISIPHOE MPOU3BEIACHUE BEKTOPOB, HAXOAMTH YroJl MEXJY BEKTOPaMH, yCTaHABIIM-
BaTh NEPIEHIUKYIJIIPHOCTD MPSIMBIX.

BbInyCKHUKIIOJYYUTBO3MOKHOCTb:

* OBJIAJIETh BEKTOPHBIM METOJOM I PELIECHUS 3aa4 Ha BBIUMCIICHUS U JOKA3aTeNbCTBA;

* IpUOOPECTU ONBIT BBIOJIHEHUSI MPOEKTOB Ha TEMY «IPHUMEHEHUE BEKTOPHOTO METOoAa MpHU pe-
LICHWHM 33124 Ha BBIUMCIICHUS U JOKA3aTEIbCTBAY.

Kpurepun u HOpMBbI OLleHKHU 3HAHUH, YMEHUH U HABBIKOB 00y4aloluXcs 0 MaTeMaTHKe.

1. Quenka nucbMeHHbIX KOHMPOJIbHBIX PAOOM 00YUAIOUUXCA NO MAmEeMAImUKe.
Otmerka «5», ecnu:
e paboTa BBIMOJIHEHA TTOTHOCTHIO;
® B JIOTHYECKUX PACCYKJICHUAX U OOOCHOBAHHH PEIICHHUs HET MPOOEeIoB U OMINOOK;
® B pCIICHUU HET MAaTeMaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHUCKA, KOTOpas He
SIBJISIETCS CJIE/ICTBHEM HE3HAHUSI WJIM HETIOHUMaHUs y4eOHOTO MaTepuana).
OTMmeTKa«4» CTaBUTCSA B CAEAYIOMINX CIyYasiX:

e paboTa BBHITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUs] HEJOCTATOYHBI (€CI yMEHHUE
00OCHOBBIBATh PACCYKICHUS HE SBIISAJIOCH CIIEIIUATBHBIM 00BEKTOM MTPOBEPKH );
e JIOMYIICHHI OJIHA OIIMOKA WJIM €CTh JBa — TPU HeI0uéTa B BHIKJIAJKAX, PUCYHKAX, yepTex)ax WUIU
rpadukax (eciu 3TH BUJBI pabOT HE SBISIINCH CTIEUaTIbHBIM 00BEKTOM IMPOBEPKH).
OtmeTka «3» CTaBHUTCS, SCIIH:

e jlomyIieHo OoJiee OAHOM OMMOKK WK OoJiee IBYX — TPeX HEJ0YETOB B BBHIKJIA/IKAX, UEPTEKAX HIIU
rpadukax, Ho oOydaronuiicst o0nanaeT 00s3aTeIbHBIMUA YMEHUSAMH IO MPOBEPSEMOIL TeMe.
OtMmeTka «2» cTaBUTCS, €CIU:

® JIONYIIECHBl CYIIECTBEHHBIE OIIMOKHW, TIOKa3aBIIHWE, YTO OOydJalIuics He o0iagaeT
00s13aTeTbHBPIMA YMEHHUSIMH 110 IaHHOUW TeMe B TIOJTHOM Mepe.



2. Ouenka ycmmuulx 0meemog 00y4aruiuxca no MamemamuKe
OTBeT OLIeHUBAETCS OTMETKON«S», €CIM YUEHHUK:
® TIOJHO PpAacKpbUI COJEp)KaHWE MaTepuaja B o00beMe, MNPEIyCMOTPEHHOM IPOrpaMMON H
Y4eOHHUKOM;
® H3JIOXKWI MaTepuall I'PaMOTHBIM SI3bIKOM, TOYHO HCIIOJBb3YSl MATEMAaTUYECKYH0 TEPMHUHOJIOTHIO U
CUMBOJIMKY, B OIIPEJEICHHON JIOTUYECKON ITOCIIEI0BATEIbHOCTH;
® TIPaBUJIHHO BBIOJHII PUCYHKH, YEPTEXKHU, TPAPHUKH, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl YMEHUE WJUIKOCTPUPOBATH TEOPUIO KOHKPETHBIMM IIPUMEpPaMH, IIPUMEHATH €€ B HOBOM
CUTYallVH IIPU BBIIIOJIHEHUH IIPAKTUYECKOTO 3a/1aHNUs;
® T[POAECMOHCTPUPOBA]  3HAHUE  TEOPUM  paHEE  M3YYCHHBIX  CONYTCTBYIOLIUX  TEM,
C(OPMHUPOBAHHOCTh U YCTOMUMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB;
e OTBEYAJ CAMOCTOSITEIbHO, 0€3 HABOJAIINX BOIPOCOB YUUTEIS,;
® BO3MOXHBI OJHAa — JIB€ HETOYHOCTH IIPU OCBEILEHUU BTOPOCTEIIEHHBIX BOIPOCOB WIN B
BBIKJIAJIKAX, KOTOPBIE YYEHUK JIETKO UCIIPABUII I1OCJIE 3aMEYaHuUsl YUUTEIIS.
OTBeT OLIEHUBAETCA OTMETKOM «4», €ClIi yJJOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO

IIpHu 5TOM UMCCT OAUH U3 HCAOCTATKOB:

® B W3JIOKCHHWH JIOMYIIEHBI HEOONbIINE MPOOENbI, HE MCKAa3WMBIIEE MATEMATHUECKOE COJCPIKaHHE
OTBETA;
L] I[OHYHIGHBI OIWH — OIBAa HEOo4YECTa HpI/I OCBCUICHHUHU OCHOBHOI'O COI[Cp)KaHI/ISI OTBCTa, I/ICHpaBJIeHHBIe
MOCJIC 3aMEYaHUs YIUTEIIS,
e JIONyIICHBI OIMOKa WK OoJiee ABYX HEJOYCTOB IPH OCBEIICHUU BTOPOCTECIICHHBIX BOIIPOCOB HIIU
B BBIKJIQJIKaX, JICTKO MCIIPABJICHHBIC ITOCIIC 3aMECUaHMsI YUUTEIIS.
OtMmeTKa «3» CTaBUTCSA B CISAYIOIIUX CIydasX:

® HEMOJHO PACKpPBITO COAEpKaHHe MaTepuaia (CoIep)kKaHue M3JI0KEHO (parMeHTapHO, HE BCEraa
MOCNIEZIOBAaTEIbHO), HO I[IOKa3aHo o0Illee IOHUMAaHUE BOMpPOCa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIE JUIsl YCBOEHUS MIPOrpaMMHOT0O MaTepuana (onpeneneHbl «peOoBaHUsAMU K MaTeMaTHYECKOM
MOATOTOBKE 00YYAOIIMXCs» B HACTOALICH MporpaMme 1o MaTeMaTuke);

® UMEJNCh 3aTPyJHEHUS WU JOMYIIEHbI OMUOKH B ONMPENCICHUH MaTeMaTHYeCKOW TePMUHOJIOTUH,
yepTeKax, BhIKJIAJKaxX, UCIIPaBJICHHBIE 110CJI€ HECKOJIBKUX HABOASIIUX BOIIPOCOB YUUTES;

® YVYUEHHK HE€ CHpaBWICS C MPUMEHEHHMEM TEOPUU B HOBOW CHUTyallMM IIPU BbIIOJHEHUH
MIPaKTUYECKOI0 3a/IaHUs, HO BBIMOJIHUII 3aJJaHUs 0053aTeIbHOIO YPOBHS CII0)KHOCTH 110 JAHHOH TEME;

e IIpd  JOCTATOYHOM 3HAHMM  TEOPETUYECKOTrO0  MaTepuaja  BbISBIEHA  HEJIOCTaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIINX CIIydasx:

® HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6Hor0 MaTepuaia;

L4 06Hapy>I<eH0 HE3HAHUC YUCHHUKOM OoJIbIIICH MK HanOoJIee BaXKHOM YacTH yqe6H0ro MaTepuajia;

¢ JOIIYIICHBI OIIMOKH B ONpCACIICHUN HOHHTHﬁ, npu HCIIOJIb30BAHUU MaTeMaTH4eCKOM
TCPMUHOJIOTUH, B PUCYHKAX, YCPTCKaX HIIN rpa(bI/IKax, B BBIKJIaJIKaX, KOTOPBIC HC HCIIPABJICHLI
IMOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

Ob0mas kiaccupukanus ommodoK.
IIpu oueHke 3HaHMN, YMEHUH M HABBIKOB OOYYAIOLIUXCS CIEAYeT YYUTHIBaTh BCe OIIMOKHU (rpyOble M
HerpyOble) U HET0UETHI.
I'pyObiMu cuuTaOTCS OIINOKH:
- HE3HaHUE OIpE/IeTICHUs] OCHOBHBIX IMOHSATHM, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHHH TEOpUH,
He3HaHue (GopMyJ1, OOIIETIPHUHSITHIX CHMBOJIOB 0003HAYEHUH BETMUMH, €AUHUIL UX U3MEPEHUS;
- He3HaHUE HAMEHOBAaHUMN €IMHULl U3MEPEHMUS;



- HEYMEHUE BBIICINTh B OTBETE IVIABHOE;
- HEYMEHUE IPUMEHATh 3HAHUS, AITOPUTMBI JUIsl pEILICHUs 33/1a4;
- HEYMEHHUE JeNIaTh BBIBOJbI U 0000IICHUS;
- HEYMEHHE YUTATh U CTPOUTH TPaPUKH;
- HEYMEHHE MOJIb30BATHCS IEPBOMCTOYHUKAMHU, YYEOHUKOM U CIIPABOYHUKAMU;
- IIOTEPs KOPHSI WJIM COXPAHEHUE ITIOCTOPOHHETO KOPHS;
- oTtOpacbiBaHue 06€3 0ObSICHEHUN OJIHOTO U3 HUX;
- paBHO3HAYHBIC UM OIIHUOKY;
- BBIUMCIUTENbHBIC OIUOKU, €CIIM OHU HE SIBJISIOTCS OMUCKOM;
- JIOTHYECKUE OIINOKH.
K HerpyObIM ommoKam ciie1yeT OTHECTH:
- HETOYHOCTb (POPMYITUPOBOK, ONpPEICNICHHUM, MOHATUH, TEOpUH, BBI3BAaHHAS HEMOJIHOTON OXBaTa
OCHOBHBIX IPHU3HAKOB OINPEAEIAEMOIrO IOHATHA WM 3aMEHOM OJHOIO - JABYX M3 3TUX NPU3HAKOB
BTOPOCTENIEHHBIMU;
- HETOYHOCTH rpaduka;
- HEPALMOHAIBHBIA METOJ PpELICHHs 3aJauyd WIM HEJOCTAaTOYHO IPOJYMAHHBIM IUIAaH OTBETA
(Hapy1IeHue JIOTUKH, TOIMEHA OTJEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH);
- HEpPaLMOHAIbHBIE METO/IbI pa0OThI CO CIIPABOYHOMN U IPYTroOM JINTEpPaTypoOi;
- HEYMEHHUE pellaTh 3aJa4u, BBIIOIHSIT 3a/IaHUs B OOIIEM BH/IE.
Henoyeramu sABISIIOTCSA:
- HEpalMOHAIbHBIE IPUEMBbI BEIYUCICHUH U TPe0Opa3oOBaHuii;
- HeOpeKHOE BBINOIHEHUE 3aMUCEH, UepTekKeH, cXeM, rpapuKoB.

JII/I‘IHOCTH])Ie, METANPECAMETHBIC, IPEIMETHDLIC
pe3yabTaTbl U3YUCHUSA yqeﬁﬂoro npeameTa

I/IsyquI/Ie MaTeMaTUKH B OCHOBHOM IITKOJIC Ja€T BO3MOXXHOCTD 06y11a101111/1Mc;1 AOCTHUYb CIICAYIO-
X PE3yJIbTAaTOB PA3BUTHUA:

B nuunocmuom Hanpaenenuu:

*  yMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIH B YCTHOW U MMCbMEHHON peyuH, IOHUMATh
CMBICII TOCTaBJIEHHOM 3aJ]a4uM, BBICTPAUBATh apr'yMEHTALINIO, TPUBOAUTHIIPUMEPHI U
KOHTPIIPUMEPHI;

* KPUTHUYHOCTb MBIIUICHUS, YMEHHE paClO3HABaTh JIOTMUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (PaKTa;

* NpeJCTaBJICHHE O MaTEeMAaTUYECKON HayKe Kak cdepe 4eToBeuecKo AeqaTenbHOCTH, 00 FTamax ee
Pa3BUTHS, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3AIINH;

* KpEaTUBHOCTb  MBILIUICHUS, HWHUIMATHBA, HAXOJYUBOCTh, AaKTUBHOCTh IpU  PELICHUU
MaTeMaTHYeCKUX 3a]au;

* yYMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3ysIbTaT yueOHON MaTeMaTHu4eCcKOM e TeNbHOCTH;

*  CIIOCOOHOCTHh K 3MOIMOHAJIBHOMY BOCIPHUSTHIO MaTeMaTHMUYeCKUX OOBEKTOB, 3ajad, pELIeHH,
pacCyKJIeHUH;

B memanpeomemnom nanpaeneHuu:

* [epBOHAYAIbHBIE MPEJCTABIECHUS 00 UACSIX U O METOJIaX MaTeMaTHKH KaK YHUBEPCAbHOM SI3bIKE
HayKH U TEXHUKH, CPEACTBE MOAECIUPOBAHNUS SBJIEHUI U MTPOLIECCOB;

* yMEHHE BHJECTh MAaTEeMAaTUUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYaIlMH B APYTHX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

* yYMEHHE HaXOJUTh B PA3IMYHBIX HCTOYHHUKAX MHPOPMAIUIO, HEOOXOAUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX MpobiieM, MPeACTaBIIATh €€ B MOHATHON Gopme, MPUHUMATh pEIIeHNE B
YCJIOBUSAX HETOJHON M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAaIK;

* yMEHHE [NOHUMAaTh U UCIOJIb30BATh MaTEMaTUYECKHUE CPEICTBA HATTSAHOCTH (TpaduKwy,
JrarpamMmbl, TAOIHIIBI, CXEMBI U Ap.) IS WILTFOCTPALlMU, HHTEPIPETALlMU, apTyMEHTAIIH;



YMEHHUE BBIJIBUTATh TMIIOTE3bI IPU PELIEHUN Y4eOHBIX 3a/1a4, IOHUMAaTh HEOOXOAUMOCTb UX
IIPOBEPKHU;

YMEHUE NPUMEHATh UHAYKTUBHBIE U JeTyKTUBHBIE CIIOCOOBI pacCyKI€HUH, BUIETh pa3IMyHble
CTPATETUHU PELICHUS 3a/1a4;

IIOHMMAaHHE CYIIHOCTH aITOPUTMUYECKUX MTPEANIMCAHUN U YMEHHE JEICTBOBATh B COOTBETCTBUH C
IIPEAIOKEHHBIM AIITOPUTMOM;

YMEHHUE CaMOCTOSITEIIbHO CTAaBUTh 1I€JIH, BEIOUPATh M CO34aBaTh AJITOPUTMBI 11 PEIICHUs
y4eOHBIX MaTeMaTHYECKUX MPooIIeMm;

YMEHME IIJIaHUPOBATh M OCYLIECTBIIATH JEATCIIBHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a1a4
HCCIIEI0BATEIBCKOIO XapaKkTepa,

B npeomemmnom nanpagnenuu:

oBJa/ieHue 0a30BBIM MOHATHIHBIM alllapaToM IO OCHOBHBIM pa3JieliaM COJepKaHUs, TIPEACTaBIe-
HUE 00 OCHOBHBIX M3Y4aeMbIX MOHATUAX (YHMCIIO, FeoMeTpruecKas (purypa, ypaBHeHue, GpyHKIus,
BEPOSATHOCTh) KaK BaKHEUILIMX MAaTEMaTHUYECKMX MOJEIAX, TO3BOJISIIOIIMX OIUCHIBaTh U U3Yy4aTh
peaJIbHBIE NIPOLIECCHI U SBJICHUS;

yMeHue paboTarh C MaTeMaTHYeCKMM TEKCTOM (aHAJIM3MPOBATh, H3BJIEKATh HEOOXOIUMYIO
MH(OPMaIINIO), TPAMOTHO MPUMEHATh MaTEMAaTHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, HUCIOJIb30-
BaTh Pa3JIMYHBIC A3BIKM MAaTEMATUKU;

yYMEHHUE MPOBOJIUTH KiaccH(UKALUK, JOrHYecKrue OOOCHOBAaHHMS, J10Ka3aTelbCTBA MaTeMaTHye-
CKHX yTBEPKJICHUN;

YMEHHUE paclo3HaBaTh BUJIbl MAaTEMAaTHUECKUX YTBEPXKICHUN (aKCHOMBI, OIIPEIEJICHUS], TEOPEMBI U
Ip.), IpsIMbIE U OOpaTHBIE TEOPEMBI;

pa3BUTHE MPEACTABICHUN O YKMCIIE U YHUCIOBBIX CUCTEMAaxX OT HAaTYpPaJIbHBIX 10 JEHCTBUTEIBbHBIX
YlCeJl, OBJIa/ICHUE HAaBbIKAMU YCTHBIX, INCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYUCIICHUN;
OBJIA/ICHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, MpUeMaMH BBIIIOJHEHHs TOXKAECTBEHHBIX IpeoOpa-
30BaHUI PALMOHAJIBHBIX BBIPAKCHUM, PEIICHHUsS YPABHEHHUW, CUCTEM YPABHEHUM, HEPAaBEHCTB U
CHCTEM HEPABEHCTB, YMEHHE UCIOJIb30BaTh MJICI0 KOOPAMHAT Ha INIOCKOCTHU JJIsl MHTEpIpPETALnun
ypaBHEHH, HEPABEHCTB, CUCTEM, YMEHHE MTPUMEHSTH alire0Opandeckue mpeodpa3zoBanus, anmapaT
YPaBHEHUI U HEPABEHCTB I PELLIECHUS 3a]a4 U3 Pa3IMYHbIX Pa3/leiloB Kypca;

OBJIAJICHHE CUCTEMOM (PYHKIMOHAIbHBIX MOHATUN, (PYHKIIMOHAIBHBIM SI3bIKOM M CHMBOJIMKOM,
YMEHHE Ha OCHOBE (PYHKIMOHAJIBHO-TpapUUECKUX MPEICTaBICHUN ONMUCHIBATH U aHAJIU3UPOBAThH
peanbHbIe 3aBUCHUMOCTH;

OBJIa/IEHUE OCHOBHBIMHU CIIOCOOAMHU TMPEJICTABICHHS U aHAJIN3a CTATUCTUYECKUX JaHHbIX; HATMUHe
MIPEICTAaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHpPE M O Pa3IMyYHbIX criocodax
UX U3Y4YEHMS], O BEPOSITHOCTHBIX MOJIETISX;

OBJIQJICHHE T'E€OMETPUYECKUM S3BIKOM, YMEHHME HCIIOJIb30BaTh €ro Il OIMCAaHUs IIPEIMETOB
OKpY’KaroIlIero MIUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN U U300pa3UTENIbHBIX YMEHHH,
MpHUOOpETEHNE HABBIKOB FTEOMETPUUECKUX TTOCTPOEHUI;

YCBOCHHME CUCTEMAaTHYECKUX 3HAHUN O MIIOCKUX (UTypax U UX CBOMCTBAX, a TAKXKE Ha HAIJIIHOM
YPOBHE — O IPOCTEHUIINX IMPOCTPAHCTBEHHBIX TEJIAX, YMEHUE INPUMEHATh CUCTEMAaTH4YECKHE
3HAHMA O HUX JJIS PEIIEHUS T€OMETPUUYECKUX U IPAKTHYECKUX 3ajay;

YMEHUS U3MEPATh JJIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, UCTIOIb30BATH (DOPMYJIIBI JIs1 HAXO0XKICHHS
MIEpUMETPOB, IJIOLIAAeH U 00BEMOB F€OMETPUUECKHUX UTYD;

YMEHHE NPUMEHATHh W3YYEHHBIE MOHATHS, PE3YJIbTaThl, METOABI JJIS PELICHUS 3a1ay MpaKkTude-
CKOTO XapakTepa M 3aJay M3 CMEXHBIX JMCLUUIUIMH C HCMHOJIb30BaHHEM MpPU HEOOXOIUMOCTHU
CIIPaBOYHBIX MATEPHAIIOB, KAJIIBKYJISATOPA, KOMIIBIOTEPA.

Conep:xanue y4eOHOro npeamMera
APUDPMETHKA (240 u)

HarypaabHble ynciia.
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Harypanbneiit psa. [lecatnunas cucrema cuuciaeHus. ApudMeTuueckue NeUCTBHS C HaTypaTbHBIMHU
yuciaamu. CBoiicTBa apupMETUUECKUX ACHCTBUI.

CrerneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

YucnoBble BBIPAXKECHUS, 3HAYEHHUE YKCIOBOrO BbIpakeHUS. [lopsAmok AEHCTBUH B YHMCIOBBIX
BBIPAXEHUSX, UCIIOJIb30BaHUE CKOOOK. Perienne TeKCToBbIX 3aa4 apu(PMETUYECKUMU CIIOCOOAMHU.

Henutenu u xparasie. CBolicTBa U npu3Haku aenumoctu. [Ipocteie u coctaBuble uncna. Pa3noxe-
HUE HaTYpaJbHOTO YUCIIAa HA IPOCThIE MHOKUTENH. JleIeHUE C OCTaTKOM.

Jpoou.

OObIKHOBEHHBIE ApoOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX Apo0ei. Apudme-
TUYECKHUE ICUCTBUS C OOBIKHOBEHHBIMU Jpo0OsimMu. HaxoxkIeHre 9acTu OT [EJIOT0 U IEJIOTO 10 €ro YacTH.

Hecsatuunbie npodu. CpaBHEHHE NECATUYHBIX apolel. ApudmeTrndeckue AeHCTBUS C TeCITHIHBIMU
npobsimu. IlpencraBienue NecATUYHON IpoOH B BUAEC OOBIKHOBEHHOW IPOOM M OOBIKHOBEHHOH B BUJIC
NECATUYHOH.

[IpotieHThI; HaxO0XJI€HUE MPOIEHTOB OT BEIUYMHBI U BEJIWYUHBI MO ee mpoueHTaM. OTHOIIEHUE;
BBIp@)KEHHE OTHOILIEHUS B MpoIleHTax. [Iponopiius; OCHOBHOE CBOMCTBO MPOIOPLIUH.

Pemienne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOaMH.

PanuonajnHBIE YHCJIA.

[TonoxuTenbHbIE U OTPUIIATEIBHBIC YHCIIa, MOJIYJIb YUCIa. MHOXKECTBO ENbIX uynced. MHOXKECTBO

palMOHAIBHBIX YHCET, PAlMOHAIBHOE YHCIO KaK OTHOIIEHHE /717/N, Tae m — ILeI0e YUCIo, n —
HaTypayibHOe uncino. CpaBHEHHE pallMOHATBHBIX Yucell. ApudMeTndecKkue NeUCTBUS ¢ PAlMOHATBHBIME
yucinamu. CBolcTBa apupMeTHUecKuX JercTBuil. CTENEeHb ¢ 1EIbIM ITOKa3aTeIeM.

JeiicTBUTEbHBIE YUCJIA.

KBanpaTHbiii kopeHb U3 uncia. KopeHb TpeTheid cTeneHu.

TomsTHE 00 MPPAIHOHATEHOM YHCIe. MppariMoHanbHOCTh Yucia V2 1 HeCOU3MEPHMOCTb CTOPOHBI
Y JMaroHaiu KBajaparta. Jlecaruunbie NpuOIUKEHUs UPPALIMOHATBHBIX YUCE.

MHOKeCTBO IeHCTBUTENBHBIX YHCEI; MIPEACTaBICHUE ACHCTBUTEIBHBIX YHCET B BUE OECKOHEUHBIX
NEeCATUYHBIX apobeit. CpaBHEHUE NEHCTBUTEIBHBIX YHCET.

Koopaunarnas npsimas. M300pakeHne yucesn TOYKaMyd KOOPIUHATHOW MpsaAMoi. UncnoBsie mpome-
KYTKHU.

HN3mepenus, npudInKeHHus, OLEHKH.

Pa3mMepsr 00BEKTOB OKpykKaromiero Mupa (0T MIEMEHTapHBIX YacThIl 10 BceneHHo), IIMTenbHOCTD
MIPOLIECCOB B OKpYyXkarolleM Mupe. Beiaenenne MHOkuTenst creneHu 10 B 3amucu yucia.

[TpubnmxeHHOe 3HAYCHHUE BEIMUMHBI, TOUHOCTH TpHOIMKeHus. OKpyriieHne HaTypadbHbIX Ynucel U
JecSITUUHBIX Apodei. [Ipukuaka u orieHKa pe3ynbTaToB BEIYUCICHUIA.

AJITEBPA (200 u)
AuredpanyecKkne BbIPaKeHHS.

bykBeHHbIE BbIpayKeHUS (BbIpaKE€HUS C MepeMeHHbIMH). UnciioBoe 3HaueHne OYKBEHHOI'O BhIpaXke-
Hud. JlomycTuMble 3HaueHus nepeMeHHbIX. [loacranoska

BBIpaXXEHUI BMecTO mepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPR)KEHHH Ha OCHOBE CBOWCTB
apupmeTnyeckux AercTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXAECTBO.

CreneHb ¢ HaTypalbHBIM IOKazareieM M ee cBoiicTBa. OgHOUYNIEHBI U MHOrowieHbl. CTeneHb
MHoroujaeHa. CioxeHue, BBIMUTaHUE, YMHOKEHUE MHOTO4IEHOB. DOpMYIIbl COKPAIEHHOTO YMHOXKECHMUS:
KBaJpaT CyYMMBbI M KBajparT paszHocTh. Dopmyna pasHocTH KBajapaToB. [IpeoOGpasoBanue 1e10r0
BBIPQKECHMSI B MHOTOWICH. Pa3iiokeHre MHOTOWJIEHOB Ha MHOXKUTENIU. MHOIOUYIEHBI C OJHOU IEPEMEH-
HoH. Kopenb MHOrouneHa. KBaipaTHbIil TpeXwIeH; pa3iokKeHUE KBaIPaTHOTO TPEXWIEHA HA MHOKUTENH.

Anrebpanueckas apo6b. OCHOBHOE CBOWCTBO ajiredpanueckoir apodu. CroxeHHe, BbIYUTAHUE,
YMHOXXEHHE, JIeJIeHue anredpandeckux apooeit. CTeneHs ¢ 1ebIM MOKa3aTeIeM U €€ CBOWCTBA.

ParmonanbHble BbIpaXXeHUS M UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBolicTBa apudMeTHyecKuX KBaJpaTHBIX KOpPHEH U WX MPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.
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YpaBHeHus.

VYpaBHeHnue ¢ oHOM nepeMeHHON. KopeHb ypaBHeHMs1. CBOMCTBA YMCIOBBIX PaBEHCTB. PaBHOCHIIB-
HOCTb YPaBHEHUU.

Jluneinoe ypaBHeHue. KBaapaTHoe ypaBHeHHE: (opMyia KOpPHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHUI, CBOISIIMXCS K JUHEWHBIM U KBaJpaTHbIM. [IpumMepsl penieHus
YpaBHEHUU TPETbEN U UETBEPTON CTENEeHU. Penenre 1poOHO-pallMoHaIbHBIX YPAaBHEHUH.

VYpaBHeHHE ¢ OBYyMs IepeMeHHBIMH. JIMHEWHOE ypaBHEHHE C ABYMs IEPEMEHHBIMH, NPUMEPHI
pellIeHNs] ypaBHEHUH B 1I€JIbIX YHCIIaX.

Cucrema ypaBHEHMH ¢ AByMs II€peMEHHBIMH. PaBHOCHMIIBHOCTB cucTeM. CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMU; PELICHNUE MOJCTAHOBKOU U cioxeHueM. IIpumMeps! perienus cucrtem
HEJIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CocoOoM.

JlekapToBbl KOOpPJMHATBl Ha IJIOCKOCTU. ['paduyeckas UHTepHpeTalys ypaBHEHHMsS C JBYMs
nepeMeHHbIMH. [ paduK TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU; YITTOBOK KO3(pPHULIMEHT NPsIMOi;
yCIOBHE MapalIeIbHOCTH HpsMBbIX. ['paduku npocTeMIInMX HeNMHEHHbIX ypaBHEHMH: mapabona,
runep0oiia, OKpY>KHOCTb. I'paduueckast HHTEPIIPETAINs CUCTEM YPaBHEHUH C IByMS IEPEMEHHBIMH.

Hepasencrsa.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM IepeMEHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JIMHeHbIE HEpaBEHCTBA ¢ OJHOU nepeMeHHoM. KBaapaTHele HepaBeHcTBa. CHCTEMBI HEpa-
BEHCTB C OJJHOM MEPEMEHHOI.

OYHKIUU (65 u)

OcHOBHbIE OHATHS.

3aBucumoctd Mexay BenuuumHamu. llonstue ¢yHkuuu. OOnacTe ompeneneHuss U MHOXECTBO
3HayeHud QyHkuuu. CrocoObl 3amanus QyHkuumu. [papuk ¢ynkumu. CpoiicTBa (QyHKIMHA, uX
oroOpaxkeHue Ha rpaduke. [Ipumeps! rpagKoB 3aBUCUMOCTEH, OTPAKAIOLIUX PeaTbHbIE IPOLECCHI.

YuciioBble PyHKIUH.

@DyHKIMY, ONMHUCHIBAIOLIUE MTPSIMYIO M 00paTHYIO MPONOPLUOHATIBHbBIE 3aBUCUMOCTH, UX IpaUKH U
cBoricTBa. JIuneitHas QyHkius, ee rpaduk u cBorictBa. KBagpatuunas ¢pyHkuus, ee rpaduk 1 CBOMCTBA.
CrenenHble (PyHKIMU C HaTypallbHBIMU IOKa3aTesnsaMu 2 U 3, ux rpaduku u cpoiictsa. I'padguxu

bynxuunii y = Vx, y = Vxy=|x].

YucnoBbie MOCIEI0BATEIbLHOCTH.

[ToHsiTe 4YUCIIOBOI MOCIENOBATENILHOCTH. 3aJaHUE IOCIIEOBATEILHOCTU PEKYPPEHTHOH (opMy-
701 ¥ pOpMyIIOii n-TO YJIeHa.

Apudmernueckass U reomerpuyeckas nporpeccuu. Dopmynbl n-TO uigeHa apuMETHUYECKOW U
reOMETPHUECKOM MpOrpeccuii, CyMMbl NEpPBbIX # 4YJIEHOB. M300pakeHue 4ieHOB apudmMeTHdeckoil u
F€OMETPUYECKON MPOrpeccruid TOYKaMU KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIA M SKCHOHEHUHATbHBIN
pocT. CI0XKHBIE TPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA (47 u)

OnucarejgbHasi CTATHCTHKA.

[IpencraBienue AaHHBIX B BUAE Ta0nuil, Auarpamm, rpacdukos. CroyyaiiHas uameHuMBOCTh. CTa-
TUCTHYECKHE XapaKTepUCTUKH Habopa JaHHBIX: CpefHee apupMeTHUecKoe, MeluaHa, HauOojbllee U
HauMeHblllee 3HaueHus, pa3Mmax. [IpeacraBneHue o BHIOOPOYHOM UCCIIEJOBAaHUH.

Cay4aiiHble COOBITHS U BEPOAATHOCTD.

[TonsiTHE O CTy4altHOM OTIBITE U CIIy9altHOM COOBITHH. YacToTa citydaitHoro coObitusi. Ctatuctuue-
CKHUI TIOJIXO/1 K IOHATHIO BEPOSTHOCTH. BeposITHOCTH MPOTUBOIIOJIOKHBIX COOBITHH. JlocTOBEpHBIE U He-
BO3MOJKHBIE COOBITHS. PABHOBO3MOXKHOCTE cOoOBITHI. Kimaccuieckoe onpesienieHre BEpOSTHOCTH.

Kom0unnaropuka.
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Pemenne koMOMHATOPHBIX 3a7a4d mepeOopoM BapuaHTOB. KOMOWHATOpPHOE MPaBUIIO YMHOKCHUSI.
IlepecTanoBku U (pakTopuUal.

TEOMETPUSA (253 4)

Harasignas reomerpust

Harmnsinnele npencraBieHus o purypax Ha IUIOCKOCTH: IpsiMasi, OTPE30K, JIyd, YIroJl, JoMaHasi, MHO-
TOYTOJIbHUK, OKPY)KHOCTb, KpYyr. UeThIpeXyroibHHUK, MpPSIMOYTOJIbHHMK, KBaJpar. TpeyrojbHUK, BHJIbI
TpeyrojipHUKOB. [IpaBuiibHble MHOroyrosibHuku. M3o0paxkeHue reomerpuueckux ¢uryp. Bsaumuoe
PacrooKEeHUE IBYX MPSIMBIX, IBYX OKPYKHOCTEH, IPSIMOI U OKPYKHOCTH.

Jnuna otpeska, nomaHoi. [lepumeTp MHOTOyrojibHUKa. ENMHULIBI U3MepeHust IuHbL. M3Mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JUIMHBI.

Bupaer yrnos. I'pagycHas mepa yria. Mi3smepenue 1 NOCTpOEHHUE YIII0B € TOMOILBIO TPAaHCIIOPTHPA.

[Tonsatne miomamy (Urypbl; €IUHHULBI W3MEpeHus Iiom@anu. [lIomans NpsAMOYroiibHUKA H
Iomaab kBaapata. [IpubmamkeHHoe n3Mepenue miomazaei puryp Ha kiaeryaroil Oymare. PaBHoBennkue
¢burypsi.

Harnsinaele mnpeacraBieHHs O HPOCTPAHCTBEHHBIX (urypax: KyO, napamiesenuies, MIpu3Ma,
nupamuyja, map, chepa, konyc, nnMHap. M3obpaxkenue npoctpaHcTBeHHbIX GuUryp. Ilpumepsl ceueHuii.
Mpmuororpanauku. IIpaBunbHble MHOrorpaHHuku. IIpumepsl pa3BepTOK MHOTOTpaHHUKOB, LWJIMHIPA U
KOHYyca.

[TousTue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOIO NapaljieNenunesa, Kyoa.

[Tonsitue o paseHctBe ¢uryp. LleHTpasibHas, oceBas U 3epkayibHas cuMMeTpuu. M3o0paxkeHue
CUMMETPUYHBIX QUTYP.

I'eomerpuuyeckue purypsbi.

[Tpsimble u yriasl. Touka, npsimasi, miockocTs. OTpe3ok, Jyd. Yroa. Bunasl yrinos. BepTukanbHeie u
CMEKHBIE yriibel. buccekrpuca yria.

[TapannenpHble U nepecekarouecs npsmele. [lepnenaukymnspusie npsimbie. Teopemsl 0 mapanienb-
HOCTH W MEPHEHAUKYISIPHOCTH MpsAMbIX. [lepneHaukynsp M HakioHHass K mnpsmon. CepenuHHBIN
NEPIEHIUKYIISAP K OTPE3KY.

['eomerpuueckoe mecto Todek. CBOICTBa OUCCEKTPUCH YIJla U CEPEMHHOrO MEepIeHAUKYIsIpa K
OTpE3KY.

TpeyronsHuk. BricoTa, Mennana, OuccekTpuca, cpeiHss JIMHUS TPEeyrojbHuKa. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHUE TPEYTrOJIbHUKHU; CBOMCTBA M TNPU3HAKH PAaBHOOEIPEHHOrO TpeyroibHUKa. [IpusHaku
paBeHCTBa TpeyrosbHUKOB. HepaBeHcTBO TpeyrosbHHMKAa. COOTHOLIEHUS MEXIY CTOPOHAMU U yIilaMu
TpeyrojabHuka. CyMMa yrioB TpeyroibHuka. Buemrnue yrisl TpeyronsHuka. Teopema ®aneca. [logobue
TpeyroibHUKoB. [IpusHaku momobus TpeyroabHukoB. Teopema [lugaropa. CuHyc, KOCUHYC, TaHTEHC,
KOTaHT'€HC OCTPOro yria MpsMOYrojbHOTO TpeyroibHuKa U yrioB oT 0 1o 180°; npuBeaeHne Kk ocTpoMy
yriy. Penienue npsMoyrojbHbIX TpeyroiabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. Dopmy-
Jbl, CBSA3BIBAIOLIME CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC OJHOr0 W TOro e yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCHHYCOB U TEOPEMA CUHYCOB. 3aMeuaTeNIbHbIE TOUYKU TPEYTOJIbHUKA.

UYetsipexyronbauk. [lapamienorpamM, ero cBocTBa U mpu3Haku. [IpsMoyroabHUK, KBaApaT, pomMo,
UX CBONWCTBA U NPU3HAKU. Tpanenus, CpeaHss JIMHNAS TPACLUH.

MHoroyrojapHuK. Brinmykibsle MHOroyroibHUkH. CyMMa YIJIOB BBIIYKJIOIO MHOTIOYTOJbHUKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb U Kpyr. Myra, xopna. Cekrtop, cermMeHT. lleHTpanbHBIM Yrosi, BIUCaHHBIA Yrod,
BEJIMYMHA BIMCAHHOTO yriia. B3auMHoe pacmosiokeHue MpsMOi M OKPYKHOCTH, JBYX OKPY>KHOCTEH.
KacarenbHast 1 cekymas K OKPYKHOCTHM, UX CBOMCTBAa. BInMcaHHbBIE M ONHCAaHHBIE MHOTOYTOJIbHHUKHU.
OKpy>KHOCTb, BIIMCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, OITUCAaHHAsI OKOJIO TpEyrojibHUKA. Brincanuele
U ONHMCAaHHBIE OKPYXHOCTH IIPABHIIBHOTO MHOTOYTOJIbHHKA.

I'eomeTpuueckue npeodOpazoBanus. [lonstue o paBerctse ¢uryp. [loHsiTHE O IBUXKEHUU: OceBas U
LEHTpaJIbHAsl CHMMETPUH, NTapaJlIeNbHbIN nepeHoc, moBopoT. [loHsaTHe 0 mo100uu GUryp u roMOTETHH.

[TocTpoenus ¢ mMOMOLIbIO UPKYJIS U TuHEHKkU. OCHOBHBIE 3a/1a4l Ha TOCTPOCHHUE: JIEIEHNE OTpe3Ka
[I0M0JaM; TOCTPOEHUE YIJIa, PABHOIO JaHHOMY; IOCTPOEHUE TPEYroJIbHMKA II0 TPEM CTOPOHaM;
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MOCTPOCHHE NMEPNEHANKYIISIpa K MPSIMOI; IOCTpOEHUE OMCCEKTPUCH] YIila; AeJIEHUE OTPE3Ka Ha 71 PaBHBIX
YacTeu.

Pemienne 3ama4 Ha BBIYMCIICHHE, JTOKA3aTEIbCTBO M IIOCTPOEHUE C HCIOJB30BAHMEM CBOMCTB
M3YyYEHHBIX (puryp.

H3mepenue reoMeTpu4ecKUX BeJIHYHH.

JnunHa orpeska. PaccTtostHue oT TOUkM A0 NpsAMoil. PaccTosHue Mex 1y napaiebHbIMU IPSIMBbIMH.

IlepumeTp MHOIOYTOJIBHHKA.

JlnHa OKpYy>KHOCTH, YUCIIO JI; JJINHA TyTU OKPYKHOCTHU.

I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BCIMYMHOM LEHTPAJIBHOIO yIvia M JJIMHOM AYIrH
OKPYKHOCTH.

[Tonatue muomanu miockux ¢uryp. PaBHococTaBieHHble M paBHOBenukue ¢urypsl. Ilnomans
npsMoyroyibHuKa. [lnomanu napamienorpaMma, TpeyrojabHUKa U Tpaneuuu. [lnomans MHOTOyrojabHUKa.
[Tnomans kpyra u miomazab cekropa. COOTHOIIEHUE MEXTy IUIOIAASIMU TOIO0OHBIX GUTYD.

Pemienue 3a1a4 Ha BBIYHMCIICHHUE U OKA3aTEIBCTBO C UCTIOIb30BAHUEM H3YYCHHBIX (POPMYIL.

Koopaunartsl.

VYpaBHenue mnpsMon. KoopaunaTel cepeaunbl oTpe3ka. DopMmyna pacCTOSHUS MEXAY ABYyMs
TOYKaMHM IJIOCKOCTU. Y pPaBHEHUE OKPYKHOCTH.

BekTopsl.

Jnuna (Monyne) BekTopa. PaBencTBo BekTopoB. KommuHeapHsie BekTopsl. KoopanHaTsl BekTopa.
YMHOXKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOpa IO JIBYM HEKOJUIMHEApPHBIM
BeKTOpaM. CKaJIsIpHOE TPOU3BEACHHUE BEKTOPOB.

JIO'NKA U MHOKECTBA (10 u)
TeopeTnko-MHOKEeCTBEHHbIC TOHATHS.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOYXECTB MEPEUNCICHUEM JIEMEHTOB, XapaKTePUCTHU-
4ecKUM CBOWCTBOM. CTaHAapTHbIE 0003HAUYEHUS YHUCIOBBIX MHOXXECTB. [lycToe MHOXECTBO U €ro
ob6o3nauenue. [lonMuoxecTBO. OObEIMHEHUE U TTEPECCUCHUE MHOMKECTB.

Wnmroctpatniyisi OTHOLLIEHUH MEXKIy MHOKECTBaMU C MIOMOILBIO Tuarpamm Diinepa — BenHa.

DJ1eMeHTBhI JIOTHKH.

Ornpenenenne. AKCMOMBI U TeopeMbl. JlokazatenbcTBo. JloKa3aTenbCcTBO OT MPOTUBHOTO. Teopema,
oOpatHast naHHol. [Ipumep u KOHTpHpuMep.

[ToHsiTE O PAaBHOCUIIBHOCTH, CI€AOBAHUHU, YIIOTPEOICHUE JOTUYECKUX CBSI30K, €CiU ... MO 8 MoM
UMOIILKO 8 MOM Cllyuae, TIOTUUECKUE CBA3KH U, UIU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUU

Hcropus dopmupoBaHUs MOHATHS YMCIA: HaTypalbHble 4Hcia, APOOH, HEJAOCTaTOYHOCTh palHo-
HaJIbHBIX YUCEJI [ TEOMETPUUECKUX U3MEPEHUH, nppaluoHaibHble yncia. CTapuHHbBIE CUCTEMBI 3alIHCH
yucen. podu B BaBunone, Erunte, Pume. OTkpbiTHE AecCATHUHBIX ApoOei. CTapuHHBIE CUCTEMBI Mep.
Hecstuunbple apoOu U MeTpuueckas cuctema Mep. [losiBneHue orpumarenbHbIX uucen u Hyns. JI
Marnuukwii. JI. Diinep.

3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxxaenne OykBeHHON cuMBoJUKH. [1.
®epma, ®@. Buer, P. Jlekapt. Mcropusi Bompoca 0 HaxoXIeHMHM (POpMyN KOpHEH aiaredpandeckux
YpaBHEHUI, HEPA3PEIIUMOCTh B paJMKanax ypaBHEHUN creneHH, Oosbiueil yereipex. H. Tapranss, JIx.
Kapmano, H. X. A6ens, O. l'anya.

N306perenne Meroaa KOOpJIMWHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPUYECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. ®epma. [IpumMepsl pa3nuuHbIX CUCTEM KOOPJIUHAT HA MIIOCKOCTH.

3anaua Jleonapno Iluzanckoro (Oubonauum) o Kponukax, ynucia @uboHayuu. 3agaya o maxmar-
HOHM JOCKe.

Hcrokn Teopun BEpOATHOCTEH: CTpaxoBoe J1eno, asaprHsle urpbl. II. depma u b. Ilackans. .
beprymu. A. H. Konmoropos.

Ot 3emniemepust k reomerpun. [Tudarop u ero mxona. @anec. Apxumen. IloctpoeHne npaBUIbHBIX
MHOroyronsHUKOB. Tpucekius yria. KBaaparypa kpyra. YaBoenue ky6a. Mcropus uyucna j. 3omoToe
ceuenue. «Havana» Epxinpa. JI. Ditnep. H. U. JlobaueBckuii. McTopus nsToro nocrynara.
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Codwuzmebl, mapagoKCHI.
Pe3epB Bpemenn — 55 4
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1. TemaTnuyeckoe MIAHUPOBAHHE

C OIMpeacJJCcHUEM OCHOBHBIX BH/10B yqeﬁnoifl ACATC/IBHOCTH M METAIIPEAMETHDBIX yMEHI/Iﬁ 1 HABBIKOB

MATEMATHUKA
5-6 kaaccesl (350 u)

OcHoBHOe CoaecpKaHue 10 TeMaM

XapakTepucTHKAa OCHOBHBIX BH/10B Jiesl-
TeJIbHOCTH YYeHHKA (HA YPOBHe Y4eOHbIX

MeTaﬂpeIlMeTHbIe YMeHUS U HABBIKHA

JeicTBHil)
1 2 3
1. Harypauabnblie unciaa (50 u)
Harypanbubiit  psa.  [ecatuunas cucrtema | OnucebIBaTh CBOMCTBA HATYPAJIBHOTO Psfa. YMeTb BHUIIETh MaTEeMaTHUECKYIO 3a/ady B

cuncienus. ApupmMeTnyeckue IeHCTBHS C HATY-
panpHBIMH uuciamMu. CBoiicTBa apudmeTnde-
CKHX JIEHCTBHIA.

[lonsiTve O cTeneHu ¢ HaTypaJbHBIM MOKa3aTe-
JIEM.

KBanpar u ky6 uucna.

UucnoBble BBIpAKEHUS, 3HAYCHUE YHCIOBOTO
BbIpakeHHs. [IOpSANOK HOEUCTBHM B YHUCIOBBIX
BBIPAKEHUSX, NCIIOJIb30BaHUE CKOOOK.

Pemenne TekcTOBBIX 3a/ad apuPMETHUECKUMHU
croco0amu.

Henutenun u kpatHeie. HaumGomnpimwmii oOmmid
JIENUTEIb, HauMeHbIee obmiee kpatHoe. CBoi-
cTBa aenuMoctu. [IpusHaku genumoctu Ha 2, 3,
5, 9, 10. IIpocteie u cocTaBHBIE YHCia. Pasz-
JI0’KEHHE HaTYpaJbHOTO YKCIIa Ha TPOCThIE MHO-
xKutenu. /lenenue ¢ ocratkoM

YuraTth U 3anucbLIBATH HaTypajbHbIC YHUCIA,
CPaBHUBATH U YIOPSAIOYMBATH UX.

BbINOHATL BBIYUCICHUST C HATypaJbHBIMU
YUCJIAMH; BBIYUCIIATH 3HAUEHUS CTEIEHEH.
dopmyMpoBaTh CBOWCTBA apU(PMETUUYECKUX
NENCTBHM, 3amUCBHIBATh MX C TMOMOIIBI0 OYKB,
nmpeoOpa3oBbIBATh HAa WX OCHOBE YHCJIOBBIC
BBIpAKEHUSI.

AHAJIM3UPOBATh U OCMBICJIHBATh TEKCT 3a-
naud, nepedopmyIMpoOBaTh YCJIOBHE, H3BJIe-
KaTh HEOOXOANMYI0 MH(OPMAIUIO, MOAETUPO-
BaTh yCIIOBUE C IOMOIIbIO CXEM, PUCYHKOB, pe-
ATBHBIX MPEAMETOB; CTPOUTH JIOTUUYECKYIO IIe-
MOYKY PACCYXICHUMN; KPUTHUYECKH OLEHUBATH
TOJTYYEHHBI OTBET, OCYHIECTBJIATH CAMOKOH-
TPOJIb, MPOBEPsISE OTBET HA COOTBETCTBUE YCJO-
BHIO.

DopmMyaMpPOBaTh OINPEACICHUS JEIUTeNs U

KOHTEKCTE TPOOJIEMHOW CHUTyalldd B OK-
pYKaroLEen )XKU3HHU.

IMoHumMaTh CYIIHOCTH  aNTOPUTMUYECKUX
MPEANIMCAHUN U YMEHHUE JEUCTBOBATH B COOT-
BETCTBHUM C TMPEJIOKEHHBIM aJTOPUTMOM.

16




KpaTHOT0, MPOCTOTO YUCJIa U COCTABHOTO YHUCIA,
CBOMCTBA W MIPU3HAKH JCIIMMOCTH.

Joka3pIBaTh U ONPOBEpPratb C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKIACHHUS O JETUMOCTH YH-
cen. KmaccudunmpoBath HaTypaslbHBIE 4YHCIIA
(4eTHBIE W HEUYETHBIE, IO OCTaTKaM OT JIEJICHUS
Ha3 U T. 1)

HUccaenoBarth MPOCTEUIIINE YHCJIOBBIC
3aKOHOMEPHOCTH, MIPOBOJIUTH YHCIIOBEIC
AKCIIEPUMEHTHI (B TOM YHCJIE C UCITOJIb30BAaHHEM
KaJIbKYJISITOpPA, KOMIIBIOTEPA)

2. Jpodmu (120 u)

OObikHOBeHHBIE J1poOH. OCHOBHOE CBOICTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX JIpOOEii.
Apudmerndeckne IEHCTBHS ¢ OOBIKHOBEHHBIMH
npobsimu. HaxoxkeHue yacTu OT IIEJIOTO U Iie-
JIOTO T10 €T0 YaCTH.

Hecsatuunble apobu. CpaBHEHUE JECSITUYHBIX
npobeit. ApudmMernueckue ASHCTBUS C I€CSITHY-
HbIMU JIpoOsimu. [lpencraBneHue aecATHUHON
Ipodu B BHJIe OOBIKHOBEHHOM ApoOU M OOBIKHO-
BEHHOM B BUJIE NCCATUYHOU.

Otnomenue. [Iponopiius; OCHOBHOE CBOMCTBO
IIPOTIOPLINH.

[IpoLeHThl; HaX0XKACHHUE TPOLIEHTOB OT BEJIU-
YUHBI U BEJIMYMHBI 110 €€ MPOLIEHTaM; BbIpaKe-
HUE OTHOILIEHUS B IPOLIEHTAX.

Perienue TekcTOBBIX 3a/1a4 apupmMeTHye-
CKHMCITOCOO0M

MopneaupoBaTthb B rpadu4eckoil, mpeaMeTHOMI
(dbopMe MOHSITHS U CBOMCTBA, CBI3aHHBIC C MTOHS-
THEM OOBIKHOBEHHOH JpOOH.

®opMyIupoBaTh, 3aNMHMCHIBATH C IIOMOIIBIO
OYKB OCHOBHOE CBOWCTBO  OOBIKHOBEHHOU
npoOu, mpaBuia JeHCTBUH ¢ OOBIKHOBEHHBIMU
IpoOsIMHU.

IIpeoOpa3oBbIBaTL  OOBIKHOBEHHBIE  JPOOH,
CpaBHUBATh M YNOPSI0YMBATH UX. BBINOIHATH
BBIUUCIICHUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Yutare W 3aNUCHIBATH JCCATUYHBIC JIPOOH.
IIpeacraBasATh OOBIKHOBEHHBIE IpOOM B BUJE
JECATUYHBIX M JECATUYHBIC B BUIEC OOBIKHOBEH-
HBIX; HAXOAUTb JECATUYHBIC MPUOTMKCHUS
OOBIKHOBEHHBIX JAPOOEii.

CpaBHUBATHL U YNOPSA0YHBATH JCCATUYHBIC
IpoOu. BBIMOTHATH BBIYUCIECHUS C JECSTHY-
HBIMU JIPOOSIMH.

Hcnoab30BaTh DKBUBAICHTHBIE MTPECTABIICHHS
OpOOHBIX dYHCeT TpPH HX CpPAaBHEHUHU, IIpH
BBIYUCIICHHSIX.

Ilonumarn CYIIHOCTHU AITOPUTMHUYCCKUX
Hpe,[[HI/ICB.HI/Iﬁ U YMCHHUC HeﬁCTBOBaTL B COOTBCT-
CTBUU C MMPpEaATO0KCHHBIM AJITOPUTMOM.

YMeHue caMOCTOSITEIIbHO CTaBUTh neiu, BBIOH-
patb KW CO34aBaTb aJrOpUTMbl JIA PCIICHUA
y‘le6HBIX MAaTEMATHYCCKUX HpO6J’I€M;
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BbINoHATH IPUKUIKY U OLEHKY B XO/1€
BBIYMCIICHU.

O0bsicHATBH, uTO Takoe mpoueHT. Ilpexcras-
JIITh NPOLIEHTHI B BUJIE JIpo0eil U 1pobu B BUie
MIPOIICHTOB.

OcymecTBasTh nouck nHpopmanuu (8 CMUN),
coJiepKaliei JaHHbIe, BBIPAKCHHBIC B MPOICH-
Tax, UHTepIpeTHpoBaTh ux. IlpuBoguUTH mNpU-
MEpbI UCIOJIB30BaHNS OTHOILICHH Ha MPAKTHKE.
Pemath 3a1ayn Ha MPOLIEHTHI U JIpoOHU (B TOM
qHCcye 3aa49d U3 PEATbHOW MPAKTUKH), UCIOIb-
3ys MpH HEOOXOAMMOCTH KAalbKYNIATOp; HC-
MOJIb30BaTh TOHATHS OMHOUWIEHUS U NPONOp-
Yuu TIpU pElICHUHU 3a/1ad.

AHAIU3MPOBATh U OCMBICIUBATH TEKCT 3a-
nadd, nepedopMyJIMpoBaTh YyCIOBHE, HM3BJIe-
KaTh HEOOXOIUMYIO WH(OPMALIUIO, MOETHPO-
BaTh YCIIOBUE C IMOMOIIBIO CXEM, PUCYHKOB, pe-
QIBHBIX TIPEJIMETOB; CTPOMTH JIOTHYECKYIO IIe-
MOYKY PacCYXJEHHH; KPUTHUYECKH OLEHHUBATH
MOJTyYCHHBIH OTBET, OCYILIECTBJATH CaMOKOH-
TPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBUE YCIIO-
BHIO.

IIpoBoauTH HECIIOKHBIE UCCIIEIOBAHMUS,
CBSI3aHHBIE CO CBOMCTBaMH JPOOHBIX YHCE,
OTHPAsICh Ha YUCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHCIIe C UCTIOIb30BaHUEM KaJIbKYIATOPA,
KOMIIbIOTEPA)

3. PauuonanbHble uncaa (40uy)

ITonoxurenpHble M OTPULATEIBHBIE YHCIIA,
Moaynb uucna. M3o0OpaxkeHue yucen TOYKaMu
KOOPJAMHATHOU PSIMOI; reomMerpuyeckas
MHTEpIpeTanus MOMYJIs YACIIA.

IIpuBoanTL PUMEPHI UCIOIB30BAHUSA B OKpY-
KAIOIIEeM MHUpPE MOJIOKHUTENbHBIX U OTPHULIATENb-
HBIX YHCeN (TeMIiepaTypa, BHIUTPBII — IPOUT-
PBILL, BBIIIIE — HI)KE YPOBHS MOPS M T. I1.).

IlonuMaTe CyIIHOCTH AITOPUTMHUUYECKUX
MPEANUCAaHUN U YMEHUE JECHCTBOBAaTh B CO-
OTBETCTBUH C MTPEAJIOKEHHBIM AITOPUTMOM.
YMeHHe TOHMMaTb U HUCIOJIb30BaTh
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MHO)€eCTBO LENbIX 4Kcesl. MHOXKECTBO pa-
LHUOHAIBHBIX yKucesn. CpaBHEHUE PallMOHAIbHBIX
grcen. Apudmernueckue ACUCTBHS C PpaIuo-
HalbHBIMU uuciaamu. CBoiicTBa apudpmeruye-
CKHUX JIEUCTBUH

H300paxkarb TOUKaMH KOOPAMHATHOW IMPSMOU
IIOJIOKUTEIIbHBIE U OTPHULIATENIbHBIC PALlMOHANIb-
HBIE YHCIIA.

XapakTepu3oBaTb MHO)XECTBO LEIBIX YHUCEIL,
MHOYECTBO PALlMOHAJIBHBIX YHCEIL.
®opMyJIMPOBATh U 3aIUCHIBATH C ITOMOLIBIO
OyKB CBOWCTBa JCHCTBUH C palMOHAIBHBIMU
qucaaMy, IPUMEHATD JJIs IpeoOpa3oBaHus uu-
CJIOBBIX BBIPAKEHUM.

CpaBHUBaThL U YNOPSAOYMBATH DPALMOHAJIb-
HBIE YMCJIA, BBIIOJHATH BBIYMCIICHUS C PaLUo-
HaJIbHBIMU YHUCIAMHU

MaTEeMaTHYeCKHE CpPEJCTBA  HATJISIIHOCTH
(rpaduku, auarpaMMpl, TaOJIHIIBI, CXEMBI U
Ip.) I8 WUIIOCTPAIlUH, HWHTEPIpPETaInH,
apryMeHTalluy;

4. U3mepenusi, npuOIHKeHU, OLICHKU. 3ABUCHUMOCTH MEXKIY

(20 y)

BC¢JIMYHMHAMHU

[TpuMepbl 3aBUCHMOCTEH MEXIy BEIHMUYMHAMH:
CKOpOCMb, 8peMsl, pacCmosHue, NPou38o0u-
meabHOCMb, 8pemMs, paboma; yeua, KoOaU-
yecmeo, cmoumocms W np. llpeacraBneHue
3aBUCUMOCTEH B BUjae GpopMyi. Breruncnenus mo
dbopmynam.

Pemenne TeKCTOBBIX 3a/ad aprUPMETHUECKUMHU
crocobamu

BbipazkaTh 0JJHM €MHUIBI U3MEPEHUS BEIU-
YHMHBI B JPYTUX €AMHANAX (METPHI B KHJIOMET-
pax, MMHYTHI B 4acax U T. II.).

OKpyriasiTe HATypaJIbHBIC YUCIIA U JIECATHYHBIE
ApoOu. BBINOTHATE NPUKHUIKY U OLIEHKY B XO/€
BBIYMCIICHUM.

MoaeaupoBaTh HECIO)XHbIE 3aBUCUMOCTH C
MOMOIIBI0 (POPMYIT; BBITTOJHATH BBIUUCIICHUS IO
bopmynam.

Hcnoab30BaTh 3HAHUS O 3aBHCUMOCTSIX MEXITY
BEIMYMHAMHU (CKOPOCTb, BpPEMs, PaCCTOSHUE;
paboTa, IpPOU3BOJUTENIBHOCTb, BPEMsI U T. II.)
IIPU PELICHUH TEeKCTOBBIX 3a/1a4

YMers BUIETP MaTEMaTUYECKYK 3azady B
KOHTEKCTE HPOOJEMHOW CHUTyallUd B JPYrux
JUCLUIUINHAX, B OKPYXKaIOLIeH KU3HU

5. daemenThI anredpsnl (25u)

Hcnonb3oBanue OykB /Ui 0003HAYSHHS YHCEN,
JUIS 3alMCH CBOWMCTB apU(pMETHYECKHX JeHCT-
BH.

bykBeHHbIEe BbIpakeHHs. YucCiIOBOE 3HAYEHHE
OYKBEHHOT'O BBIPa)KEHHUSI.

YuTtaTh ¥ 3aNHMCHIBATH OyKBEHHBIC BBIpAXKE-
HUSI, COCTaBIATh OYKBEHHBIC BBIPAXKEHHUS I10
YCIIOBUSIM 3aJ1a4.

BbluucasaTh 4YucioBOoe 3HaYeHUE OYKBEHHOTO
BBIPKEHUS MPU 33JaHHBIX 3HAYCHUIX OYKB.

YMerbs BUACTH MaTeMaTUYECKYyHO 3aJady B
KOHTEKCTE€ NpOOJEeMHOM CHUTyallud B OK-
PYKaIOLIEH JKU3HU.

Ilonumars CYIITHOCTHU AITOPUTMHUYCCKUX

Hpe,[[HI/ICElHI/Iﬁ )4 YMCHHC JIEHCTBOBATh B
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VYpaBHeHue, kopeHb ypaBHEeHMsA. HaxoxineHue
HEU3BECTHBIX KOMIIOHEHTOB apu(MeTHYeCKUX
JEUCTBUU.

JlexapToBpl KOOpAMHAaTBl Ha IUIocKocTu. Ilo-
CTPOCHUE TOUYKHM MO €€ KOOpAMHATaM, OmIpee-
JIEHUE KOOPJIMHAT TOYKHU Ha IUIOCKOCTH

CocTaBJsiTh ypaBHEHHUS MO YCIOBHSIM 3ajau.
PemaTh mnpocTeiime ypaBHEHHsT Ha OCHOBE
3aBUCHMOCTEH MEXIy KOMIIOHCHTaMH apudme-
TUYECKUX TEHUCTBUH.

CTtpouthb Ha KOOPJAMHATHOMN IJIOCKOCTH TOYKHU U
(Gburypsl 1Mo 3aJaHHBIM KOOpJMHATaM; OIpeje-
JIATH KOOPJAUHATHI TOUEK

COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM.
IlepBoHayaJibHBIE TIPEACTABICHUS 00 UICAX U
0 METoJaX MaTEeMaTHKH KaK YHHUBEPCAJIbHOM
SA3bIKE HAYKU M TEXHUKH, CPEACTBE MOJICIMPOBA-
HHS SIBJICHUH U TIPOLIECCOB;

6. OnucarenbHas cratuctuka. BepostHoctb. KomOnnaropuka. MHoKkecTBa

(20 u)

[IpencraBienue JaHHBIX B BUAE TAaOJIUL, AUA-
rpamm.

[lonaTne o0 ciy4allHOM ONBITE W COOBITHH.
JlocToBepHOE U HEBO3MOXkHOE coObITusd. Cpas-
HEHHE LIAHCOB.

Pemenne kKoMOMHATOPHBIX 3ajgad InepedopoM
BAPUAHTOB

N3Baekary uHbOpManuio W3 TaOIUI] U JUa-
rpaMM, BBINOJHATB BBIYUCICHUS 110 TaOIMy-
HbIM JIaHHBIM, CPABHMBATBH BEJIMYUHBI, HAXO-
AUTH HauOOJbIINE U HAaUMEHbIINE 3HAYECHUS U
zp.

BoinoaHaTs c60p MHGOpPMALUU B HECIOXKHBIX
cllydasix, MpeACTaBJIATh WHOOPMAIMIO B BUJIEC
TaOJIMIl ¥ AMarpamMM, B TOM YHCJIE C HOMOILBIO
KOMITBIOTEPHBIX POTPaMM.

IIpuBoauTs mnpUMEpHl CIy4allHBIX COOBITHIA,
JIOCTOBEPHBIX M  HEBO3MOXHBIX  COOBITHA.
CpaBHMBATBh IIAHCHI HACTYIJICHUS COOBITHIA;
CTPOMTH PEYEBBIC KOHCTPYKIMHU C HMCIOJIb30Ba-
HUEM CJIOBOCOYETaHUH Oosree  8eposamHo,
Manogeposmuo u ap.

BbinoHATsL  mepebop  BceX  BO3MOXKHBIX
BApHAHTOB JUId IepecyeTa OOBEKTOB WU
KOMOHWHAIIHA, BbIJIEJISTH KOMOMHAIINH,
OTBEYAIOIIUE 3aJaHHBIM YCIOBUSM

IIpuBoauThs npuMepsl KOHEYHBIX M OECKOHEU-
HbIX MHOXecTB. Haxoauth oObeanHEeHHE H
IepeceyeHnue KOHKPETHBIX MHOXkecTB. [IpuBo-
JUTh TPUMEPBl HECIIOKHBIX KiIacCUPUKAUN U3
pa3nuyHbIX 00JacTell )KU3HU.

YMers BUIETh MaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE MPOOIEMHON CUTyalluu B
OKPY’KaIOIEeH KU3HU.

YMeHue BbIABUTaTh TUIIOTE3bI IIPU PELLIEHUN
yLIe6HI)IX 3aJa4d, IOHUMaThb HGO6XOZII/IMOCTI) nux
IIPOBEPKU
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NnnroctpupoBath  TEOPETHUKO-MHOKECTBEHHBIC
MOHSTHS C TIOMOIIBIO KPYroB Dijiepa

7. Harasignasi reometrpusi (45 u)

Harnsnneie npeacrasienus o Gurypax Ha
IUIOCKOCTH: MpsAMasi, OTPE30K, JIyd, yroJl, JIoMa-
Hasi, MHOI'OYTOJIbHUK, IPaBUIIbHBIN
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KpyT. YeTblpex-
YTOJIbHUK, IPAMOYTOJIbHUK, KBaApar. Tpeyrois-
HUK, BUJIbI TPEYTOJIHUKOB.

N300pakenne reomerpuueckux ¢uryp. Bzanm-
HOE pAacloJOXEHUE [BYX HpPSAMBIX, OBYX
OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

JUinHa otpeska, noMaHoil. Ilepumerp MmHOrO-
yroibHUKa. EauHULBI  U3MepeHHs  UIMHBI.
W3mepenue UIMHBI OTpe3Ka, IIOCTPOEHUE OT-
pe3Ka 3aJJaHHOU JIJIUHBI.

Yron. Buasl yrinos. I'pagycHas Mepa yria.
N3mepenne u MOCTPOEHHE YIVIOB C IOMOIIBIO
TpaHCIOPTHPA.

[TonsTre muiomanu QUrypbl; eTUHULBI U3MEpe-
Hus momaau. Ilnomane npsMoyronpHUKa WU
ionaapb KkBajapata. PaBHoBenukue Gurypsl.
HarnsgHele mpencraBiaeHUs O NPOCTPaHCTBEH-
HBIX Qurypax: Ky0, mapajuienenunesa, npusma,
nupampsa, Imap, cdepa, KOHYC, IMIHHJIP.
N300paxenune npoctpaHcTBeHHbIX Quryp. Ilpu-
Mepbl CeUeHUN. MHOIrOrpaHHUKH, IPABUIIBHBIE
MHOrorpaHHuku. [Ipumepsl pa3BepTOK MHOTO-
I'PaHHUKOB, IIWINHIPA U KOHYCA.

Ilonartue oOnema; eguHHIBl 00BeMa. OOBEM
NPSMOYTOJIBHOTO Tapaijenenunena u o0beM
KyOa.

[Tonsatue o pasenctBe ¢uryp. LleHTpanbHas,

Pacno3naBarth Ha uyepTexax, pUCyHKax U MOJe-
JX TeoMeTpuyeckue QUrypbl, KoOHGUTYypaluu
¢uryp (IWIOCKME W  TPOCTPAHCTBEHHBIE).
IIpuBoAMTH TpHUMEPHl AHAJIIOTOB T€OMETpUYE-
CKUX (DUTYp B OKpY’KaIOIIeM MHpE.
H3o06paxkars reoMerpuueckue (GUIypbl U UX
KOH(UTypali OT PYKH U C HCIIOJIb30BAaHHEM
YepTeXKHBIX  MHCTpyMeHToB.  M300pakaTh
reoMeTpruecKkue (purypsl Ha KieTdyaTon Oymare.
HN3mepsATh C TOMOLIBI0O HHCTPYMEHTOB H
CpaBHMBATh JJIMHBI OTPE3KOB M BEJIUYMHBI yT-
noB. CTpPoOUTH OTpPE3KH 3aJaHHON UIMHBI C
MIOMOLUIBIO JIMHEWKH U LUPKYJS U YIJIbl 3aJaH-
HOI BEIMYMHBI C TOMOIIbIO TpaHcopTUpa. Boi-
paxaTh OJHU €IUHUIIBI U3MEPEHUS JUIMH Yepe3
IpyTHe.

BoruncasrTs IO KBaJIpaToB u
IPSIMOYTOJIbHUKOB, UCHONb3yd (OPMYIBI ILIO-
1[ay KBajapara v IUouiand IpsiMOyrojibHUKaA.
Beipaxkarbh OZHM €AVHMIBI HM3MEPEHHUS IUIO-
jaiy yepes3 ApyTue.

M3roraBauBaTh NpPOCTPAHCTBEHHBbIE (UTYPHI
U3 pPa3BEpTOK; pacro3HaBaTh pPa3BEPTKH KyOa,
napajuleJienunena, NUpaMuabl, HUIMHIpA U KO-
Hyca.Paccmampueampnpocreiiiive CEYEHUs
MIPOCTPAHCTBEHHBIX (UTYp, MOTydaeMble IIyTeM
MIPEeIMETHOTO W KOMITbIOTEPHOTO
MOJIETTUPOBAHUS, ONPeENeJsATh UX BUJL.
BbruuciasaTs o0beMbl Ky0a W MPSIMOYTOJIBHOTO
napaiesienunes1a, uCnoiab3ys GopMyisl o0bema

CTpouTh JIOTMYECKYIO LIETIOYKY PacCyXICHUH,
COINOCTABJIATH MOJIYYEHHBIH PE3yJbTaT € ycio-
BHUEM 3aJIa4H.

YMeHue IpUMEHATh UHIYKTUBHbBIE U JIEyKTHB-
HBIE CIIOCOOBI pacCyX/IeHUH, BUAETh PA3IUUHbIC
CTpaTeruu peleHus 3a1au

YMeHue 1UIaHHpOBaTh U OCYLIECTBIATH
JeSITeIbHOCTh, HAIPaBICHHYIO Ha peEIIeHue 3a-
Jla4 MCCIIEI0BATENIbCKOIO XapaKTepa;
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oceBasi M 3epKajibHas CUMMeTpuu. M3o0paxenue
CUMMETPUYHBIX (uryp

Ky0a u 00beMa MPSMOYTOJILHOTO Tapasuieeu-
nena. BeIpaskaTb OJHM €AUHUIIBI HW3MEPEHUS
o0Bema uepe3 JApyrue.

HUccaenoBarh U ONHUCHIBATH  CBOMCTBA
F€OMETPUUYECKHUX buryp (TuTOCKUX u
MPOCTPAHCTBEHHBIX ), MCIOJIb3Ysl IKCIIEPUMEHT,
HaOmoieHue, u3Meperrne. MoaeupoBaTh Ieo-
METPUYECKHE 0OBEKTHI, UCIIOIB3Ys Oymary, Iia-
CTWJIMH, TMpoBOJIOKY u J1p. MWcmoab3oBaTh
KOMITBIOTEPHOE MOJICIUPOBAHUE U SKCIIEPUMEHT
JUISL U3Yy4YEHUS CBONCTB T€OMETPHUYECKUX O0b-
€KTOB.

Haxoauth B OKpyXaloleM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE CUMMETPHUYHBIE (PUTYPHI.
Pemartp 3amaun Ha HaAXOXKACHHE IJIUH OTPE3-
KOB, IEPUMETPOB MHOTOYT'OJIbHUKOB, I'PayCHON
Mephl YIJIOB, IUIOMIAACH KBaJApaTOB MU TMPSIMO-
YTOJIBHUKOB, 00HEMOB KyOOB M IIPSIMOYTOJIBHBIX
napajuieJienumnesoB, kyoa. BelaeasaTs B ycio-
BHM 3aJadyd JaHHble, HEOOXOIMMBIE IS €€
pelieHusi, CTPOUTh JIOTHYECKYIO IIETIOYKY pac-
CYXKJICHUH, CONMOCTABJISATH MOJIy4YECHHBIN
pe3ysabTaT C yCIOBUEM 3a/1auHu.

H300paxkars paBHbIE QUTYpPBI, CHMMETPHUYHBIE

burypsl

Pe3eps epemenu - 30 u
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TemaTuuyeckoe NVIAHUPOBAHUE
7-9 kaaccel
Paznen «Auaredopa» (3124)

OcHoBHOE coaecpkaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/I0B JIesl-
TeJbHOCTH YYEeHHKA (HA YPOBHE Y4eOHbIX

MeTal’lpe)IMeTHLle YmMeHusi U HAaBbIKA

AeHCTBHIH)
1 2 3
1. JeiicTrBuTenbHble uncaa (15 u)
Pacuimpenue MHOXeCTBa HarypalibHbIX 4Yucesl | OMHCBIBATH MHOKECTBO LIEIBIX YUCEN, MHOXKE- | YMeHHue NOHUMAaTh u HCII0JIb30BaTh

JI0 MHO>KECTBA LIEJIbIX, MHOXKECTBA LIEJIBIX YHCEI
70 MHOXECTBA palMOHAIBHBIX. PanuoHanbHOE
YUCIIO KaK OTHOLIEHUWEe  m/n, Te m — LEeNoe
4HCII0, & 1 — HATYPAIBHOE YHUCIIO.

Crenens ¢ nenslM nokasareneM. KpagparHslii
KOpeHb u3 uncia. KopeHs TpeTselt CTerneHn.
[Tonsatue 06 uppanmoHaibHOM uucie. Mppauno-

HaJIBHOCTh YUCIAVZ U HECOU3MEPUMOCTH CTO-
POHBI M JMaroHaiau KBajapara. /lecaTnunbie npu-
ONDKEHUS! UPPALIMOHAIBHBIX YHCell.
MHOXECTBO JEHCTBUTEIBHBIX YHUCEN, IIpe-
CTaBJICHUE JCHCTBUTEIBHBIX 4YHMCEI B BHIE
OECKOHEUYHBIX JEeCATHYHBIX Apoleil. CpaBHEHHE
JEHUCTBUTEIBHBIX YHCEIL.

B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
NEHUCTBUTENBHBIMM ~ YHCIAMM M TOYKAMH
KOOpPJAMHATHOW TpsiMoi. YwmciaoBele mpome-
KYTKHU: UHTEPBaJ, OTPE30K, JIy4

CTBO pallMOHAJIbHBIX YHCEJ, COOTHOLIECHUE Me-
KAy 3TUMHA MHOKECTBaMHU.

CpaBHUBaThL U YNOPSAOYMBATH DPALMOHAJIb-
Hbl€ 4YMCJA, BBINOJHATH  BBIYMCIEHUS C
palMOHAIbHBIMU YKCIAMU, BBIYMCIATH 3Haue-
HUS CTENIEHEH ¢ LEJIbIM OKa3aTeleM.
®opMyJIMPOBATh OIPEAEICHUE KBAaIPATHOTO
KopHs U3 uucna. Menoaws3oBarh rpagux QpyHk-
UMK y = X* JUIS HaXOKIEHMS KBaJPaTHBIX KOp-
Hed. BpluMeasiTe TOuHbIE U TPUOIHMIKEHHBIE
3Ha4YeHHUs1 KOpPHEH, UCTIONb3Ys IPU HEOOXOAUMO-
CTH KaJIbKYJISTODP; MPOBOAUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpPOBaTh OINpECIeHUE KOPHS TPEeThbel
CTEINEHH; HAXOIUTh 3HAYEHUs KyOUYEeCKHX KOp-
HeH, TpU  HEOOXOIMMOCTH  HCIONb3YA,
KaJIbKYJISITOP.

IIpuBoauTHL NpUMEpPH HPPALUOHATIBHBIX YUCEIT;
PACno3HaBATh PallOHAIbHBIE U UPPALMOHAIb-
Hble YuKcia; H300pakaTh 4KCIa TOYKAMHU
KOOPJAMHATHOU IIPSIMOMA.

MaTeMaTHYECKUE CPEACTBA HATJISTHOCTH (Tpa-
(buKu, TUarpamMmbl, TaOJIMIIBI, CXEMBbI U Jp.) IS
WUTIOCTPAINK, UHTEPIIPETAlUY, apTyMEHTAIUH.
YMeHHe HaXOAWTh B PA3IUYHBIX HCTOYHHKAX
uHbOpMaIlMIO0, HEOOXOTUMYI0 IJsl pelIeHUs
MaTEeMAaTHYECKUX TPOOJIeM, MPEICTaBIATh €€ B
MOHSTHON (popMe, IPUHUMATH PELICHHE B yCIIO-
BUSX HENOJIHONM U U30BITOYHOH, TOYHOH U
BEPOATHOCTHON MHGPOPMAIUH.
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Haxoauth aecsSTHYHBIC MPUOIMKCHHS pPALUO-
HAIBHBIX W HUPPAUOHAIBHBIX YHUCEI, CPAaBHU-

BaTb W yHopssao4uBaThb IIGfICTBHTCJILHBIC
qucjia.

OnucbIBaTh MHOXECTBO I[GﬁCTBHTGJIBHBIX qu-
CCII.

Hcnoan3oBaTh B MNHUCHMEHHONW MaTeMaTHYe-
CKOM peun o0003HAYCHUS U TpaPUIECcKue
M300paKEHUST YUCIOBBIX MHOXECTB, TEOPETHKO-
MHOXECTBEHHYIO CUMBOJIUKY

2. MH3mepenusi, npuoIMKeHust, oueHku (10 y)

[Tpubnnxennoe 3HAa4YCHHE BEJIMYMHBI,
TOYHOCTb MpHOIMKEeHUsA. Pa3Mepbl 00BEKTOB
OKpY>Karomiero Mupa (oT 3JeMEHTapHBIX YacTHUIL
no BcenenHoii), ATUTENBHOCTH IPOLIECCOB B
OKPY>KaIOILIEM MUDE..

[Ipukuaka v OLleHKa pe3yJbTaTOB BEIYMCICHUM.
CriocoObl 3amMcu 3HAYEHUIN BEIUYMH, B TOM
YlClie C BBIIECICHUEM MHOXXUTEIS — CTENEeHU
10 B 3anucu yncna

Haxonuthb, aHAJIM3MPOBaTh, CONOCTABJSATH
YHCIIOBBIC XapaKTEPUCTHKU O0BEKTOB OKPYKaI0-
IIETO MHUpa.

Hcnoab3oBaTh 3amuch 4UCEN B CTAaHIAPTHOM
BHJIC JUISI BBIPAXEHUS pa3MepoB OOBEKTOB,
JUTUTEIIBHOCTA  TPOIIECCOB B OKPYXKAIOIIEM
MHUpE.

CpaBHUBATH YKCIIA U BEJTUYHHBI, 3aIMCAHHBIC C
HCITOJIb30BaHneM cTenenu 10.

Hcnoab3oBath pazHbie GOpMBI 3aKMCcH MPUOIIH-
JKCHHBIX 3HAQUYCHUM; ACIaTh BHIBOJABI O TOUHOCTH

NPUOMIDKEHUsT TO  3alUCH  MPUOIMKEHHOTO
3HAYCHMS.

BbINOJHATHL BEIYUCIICHUS C peabHBIMU JTaH-
HBIMH.

BbINOJIHATH MPUKUKY U OLIEHKY PE3YJIbTaTOB
BBIYHUCIIEHUHN

YMeHne BHUACTH MaTEMaTUUYECKYIO 3a/ady B
KOHTEKCTE NPOOJIEMHOW CHUTyalldd B JPYTUX
JUCLUILJIMHAX, B OKPYXKaIOLEH KU3HHU.
BbINOJHATH BHIYUCIICHUS C PEATbHBIMU J1aH-
HBIMU.

3. Beeaenue B anredpy (8 u)

BykBeHHBIE BBIpaXKEHUS (BBIpaXKEHUS C Tie-
pemMeHHbIMH). YnciioBoe 3HaueHue OYKBEHHOTO

BbeinoHAThL JJIEMEHTapHbIE 3HAKOBO-
CUMBOJIMYECKUE JECHCTBUS: MPUMEHSTh OYKBBI

IToHumMaHue  CyIIHOCTH
NpEINUCaHud W YMEHHE

ANTOPUTMUYECKUX
JNEUCTBOBAaTL B
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BbIpakeHUs. [lonycTuMble 3HaUEHUS IEpEMEH-
HbIX. [logcTanoBka BeIpaskeHUN BMECTO
IIEPEMEHHBIX.

[Ipeobpa3oBanre OYKBEHHBIX BBIPRXKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI.
PaBeHcTBO OyKBEHHBIX BhIpaKeHHH. TOXAECTBO

JUTSE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJIAAITh OYKBEHHBIC BBIpAXKE-
HUS TI0 YCIIOBUSIM, 3a/IaHHBIM CIIOBECHO, PUCYH-
KOM WM  4YepPTeXKOM; MpeodOpa3oBbLIBATH
anreOpanveckue CyMMbl U TIPOU3BENCHUsS (BbI-
NOJHATH TPUBEICHUE TOJOOHBIX CJaracMbIX,
pacKpbeITHe CKOOOK, YIpOILIEHHE IpOou3Bee-
HUH).

BbruncasTe 4uCIOBOE 3HA4YCHHE OYKBEHHOTO
BBIPQKCHUS; HAXOAHUTh 00JacTh JOMYCTHMBIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUHU

COOTBETCTBUU C MPEJIJIOKEHHBIM aITOPUTMOM.
IlonuMaTh ¥ UCTIOJB30BaTh MAaTEMaTUYECKUE
Cpe/ICTBa HATJISIAHOCTH (JIMarpaMmbl, TaOJIUIIbL,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUuU, HHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. MHoroujeHnsl (45 u)

CreneHp ¢ HaTypalbHBIM NIOKA3aTEIEM U €€
cBoiicTBa. OqHOUIEHBl U MHOTOUJIEHbI. CTEneHb
MHoroujeHa. Ciio)keHue, BBIYUTaHUE, YMHOXKe-
HUE MHOTOWIEHOB. D@OpMYIIbl COKPALIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpaT pa3Ho-
ctu. ®opmyna pazHocTu KBaapatoB. [Ipeobpa-
30BaHUE I€JIOT0 BBIPAXKEHUSI B MHOTOUJIEH.
Pa3nosxeHne MHOro4IeHa Ha MHOYKUTEIHN:
BBIHECEHHE O0IIEr0 MHOKHUTEIS 3a CKOOKH,
IpyNIUPOBKA, IPUMEHEHHE (POPMYJI COKpaIlleH-
HOTO YMHOKEHHUS.

MHorounens! ¢ ogqHoi nepemeHHoil. Kopenp
MHorouseHa. KBagpaTHblil TpexuiieH, pa3ioxe-
HUE KBaJPAaTHOIO TPEXUYJIEHA HA MHOKUTEIH

DopMyJMPOBaTh, 3aIMCHIBATH B CUMBOJINYE-
ckoii (hopme 1 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MIOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTETEHHU I IPEOOpa30BaHUS
BBIPa)KCHUI U BBIYNCIICHUN.

BbINOHATH JEHCTBUS C MHOTOUYJIEHAMHU.
BouiBoauTh QOpMYINIBI COKPAIIEHHOTO YMHOMXeE-
HUs, NPHMEHSITbH UX B TMpeoOpa3oBaHUIX
BBIPOXCHUI U BBIUNUCICHUSX.

BpINoHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3HaBaTh KBaJpaTHBI TPEXWIEH, BBISIC-
HATh BO3MOXKHOCThH PA3JIOKEHUST HA MHOXHU-
TEIU, MPEACTABJATh KBaJpaTHbIA TPEXWIEH B
BHUJIE TPOU3BEACHUS JTUHEUHBIX MHOKHUTENECH.
IIpumeHsaTh paznuvHbie GOPMBI CAMOKOHTPOIIS
IIPH BBITIOJIHEHUU IpeoOpa3zoBaHU

YMeHue BbIIBUTATh TUIOTE3bl IPU PELICHUU
y4eOHBIX 3ajJjay, MOHUMAaTh HEOOXOAUMOCTh HX
IPOBEPKHU.

YMeHHne caMOCTOSITENbHO CTaBUTh 11€JIH, BIOU-
paTh U cO3JaBaTh AJIFOPUTMBI JJIs1 PELLIECHUS
y4EOHBIX MaTeMaTHYECKUX POOIIEM.
Ilonumatrh,  CyIIHOCTH  aJITOPUTMUYECKUX
OpeIIMCcaHuii W yMEHHE JEHCTBOBAaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM.

S. Auaredpaudeckue apoou (22 u)

Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO
anredpandeckoit npodu. CokpaiieHue apooei.

dopmyMpOBaTH OCHOBHOE CBOMCTBO
anreOpandeckoil TpoOu U MPUMEHSITh €r0 s

YMeHue npuMEeHATh UHAYKTUBHBIE U JETYKTUB-
HBIE CITOCOOBI PACCYKJICHHUM, BUJIETh Pa3INUHbIE
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CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE, JCIICHHUE

anredpanvecKux JApooei.

CreleHsb ¢ IeIbIM II0Ka3aTelIeM U €€ CBOMCTBA.
PanrionansHbIE BRIp@XKEHUS U UX TIPeoOpa-

3oBaHusl. Jloka3aTenbCTBO TOXKICCTB

npeoOpa3oBaHus ApOOEH.
BbInmoHATL  JiciicTBHS C  aireOpanvecKuMu

JIPOOSIMU.
IIpencraBasaTh 1i€70€ BBIpRXCHUE B BHUJC
MHOTOWIEHa, JPOOHOE — B BHJIE OTHOIICHHUS

MHOI'OUYJIEHOB; JI0Ka3bIBaTh TOX/IECTBA.
DopMyIMPOBATH ONPEICICHUE CTENEHH C Lie-
JIBIM MOKa3aTesieM.

DopMyJIMPOBATH, 3ANIMCHIBATH B CUMBOJINYE-
CKO# popMe U MIJIIOCTPUPOBATH IIPUMEpPAMU
CBOMCTBA CTEIICHNU C LEJIBbIM [T0KA3aTENEM;
NPUMEHATH CBOWCTBA CTETICHU IS
peoOpa3OBaHUS BRIPAKESHUHN M BBIYHCICHUI

CTPATETUHU PELICHUS 3a/1a4.

IlonnMaTp  CYIIHOCTHM  QJITOPUTMHUYECKHX
NpEeANUCaHuid W yYMEHHE JEHCTBOBATH B
COOTBETCTBHUH C MPEIJIOKEHHBIM aJITOPUTMOM;

6. KBagpatubiekopnu (/2u)

[ToHATHS KBaJpaTHOTO KOpHS, apudme-
TUYECKOT'0 KBaJPaTHOTO KOPHs. Y paBHEHHE
Bujia Xx>=a. CBoiicTBa apu(pMETHIECKHX
KBaJIpaTHBIX KOPHEN: KOPEHb U3 IPOU3BENCHNUS,

Ve —a

YaCTHOTO, CTeTICHU. TOXKIeCTBa,

2
rae @20 \/a— B |a|. IIpuMeHeHne CBOUCTB
apu(MeTHyeCKuX KBaJApaTHBIX KOpHEH AJis
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUH U K
BBIYHMCIICHUSIM.

b

Jloka3bIBaTh CBOICTBa apu()METHUECKUX KBaJl-
paTHBIX KOpHEH; NPHUMEHATb UX Ul Ipe-
o0pa30BaHUsl BbIPa)KEHUH.

BeruncaaTe 3HaYeHMs BBIPAXKEHHH, COAEpIKa-
IIMX KBaJpaTHbIE KOPHU; BBIPAKATH IE€PEMEH-
Hbl€ U3 T€OMETPHUYECKUX U (u3zndeckux ¢op-
MYIL.

MccaenoBaTh ypaBHEHHE BHAA X° = g, HAxXo-
JUTh TOYHBIE U MTPUOINKEHHbIE KOPHU MPU
a>0

YmMmenne IJIaHUPOBATh u OCYHICCTBIIATDH
ACATCIIbHOCTDb, HAIIPABJICHHYIO Ha PCHICHUC 3a-
a4 UCCJICAOBATCIILCKOT'O XapaKTep.

7. YpaBHeHMs ¢ 0HOI nmepeMeHHO¥ (38 u)

VYpaBHeHue c¢ ojgHOW mnepemeHHoOH. KopeHb
ypaBHeHUsa. CBOWCTBA YHUCJIOBBIX PABEHCTB.
PaBHOCWIIBHOCTb ypaBHEHUM.

JIuneliHoe ypaBHeHHe. Pemenue ypaBHEHWI,
CBOJSAIIMXCA K JINHEWHBIM.

KBagpatHoe ypaBHenue. Hemonnbele KBagpart-

Pacno3snaBarb JIMHEHHBIE W KBaJApaTHBIE
ypaBHEHUS, 1IeTIbIe U IPOOHBIE YPaBHECHHS.
Pemiarp JiMHENHBIE, KBAJApATHBIE YPAaBHEHUS, A
TaKX€ YpaBHEHHUSI, CBOJSIIMECA K HUM; pellaTh
IpOoOHO-palliOHANILHBIE YPABHEHHUS.

HccaenoBarb KBagpaTHbIE YPAaBHEHUS IO

YMeHne npyUMEHATh UHAYKTUBHBIE U JI€TYKTUB-
HBIE CITOCOOBI PaCCYK/ICHUM, BUJIETh Pa3INUHbIE
CTpaTeruu pelIeHus 3a1ad.

IlepBoHava/IbHbIE TIPEJCTABICHUS 00 UICAX U
0 METOoJax MAaTEeMAaTHKH KaK YHUBEpPCaJIbHOM
A3bIK€ HAYKW M TEXHUKH, CPEJCTBE MOJICIIMPOBA-
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Hble ypaBHeHus. Dopmyiia KOpHEW KBaJApaTHOIO
ypaBHeHuda. Teopema Buera. Pemienue ypaBHe-
HUM, CBOIALIMXCA K KBajpaTHbIM. bukBaapar-
HOE YpaBHEHHE.

IIpuMmepsl pelieHuss ypaBHEHMM TPETbEd U
YETBEPTOU CTENEHH PA3I0KEHUEM HA MHOXKH-
TEJN.

Pemenne npoOHO-paliMOHAIBHBIX YPAaBHEHUH.
Pemenne TEKCTOBBIX 3ajau anreOpandecKuM
croco6omM

TUCKPUMHUHAHTY U KO3 HUIIeHTaM.

Pemiatph TEKCTOBBIE 337a4M anreOpandecKuM
CIIOCOOOM: TEPEXOAUTh OT CIOBECHOH (opMmy-
JUPOBKM YCIOBHUS 33/la4d K ainreOpandeckoi
MOJIEJIN TIyTEM COCTABJICHUS YPaBHEHUS; PEIIaTh
COCTaBJICHHOE YpaBHECHUE; HHTEPHPeTHPOBATH
pe3ynbrar

HHS SIBJICHUI U TIPOLIECCOB.

Buaerb MaTeMaTHUYECKYHO 3a/1ady B KOHTEKCTE
MPOOJIEMHON CUTYyalluu B APYTUX TUCIHILINHAX,
B OKpYIKaroIIeH KU3HH.

CaMoCTOfITe/ILHO CTaBUTH IICNIM, BBIOUPATH U
CO3l1aBaTh AJITOPUTMBI JUISI PEIICHHS y4eOHBIX
MaTeMaTUYECKUX MPOOIIEM.

8. Cucrembl ypaBHenmii (30 u)

YpaBHeHue ¢ AByMs IepeMeHHBbIMU. JInHelHoe
ypaBHEHHE ¢ AByMs nepeMeHHbIMH. [Ipumepsr
pELIEHNs] ypaBHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHMH C JBYMs IE€PEMEHHBIMHU.
PaBHOCMIIBHOCTH cucTeM ypaBHeHMH. Cucrema
JBYX JIMHEHMHBIX YPAaBHEHMU C JABYMs NEPEMEH-
HBIMU; PELIEHUE IOJCTAHOBKOW U CIOKEHHUEM.
Pemenne cucrem IByX ypaBHEHUH, OJHO W3
KOTOPBIX JIMHENHOE, a JPYroe BTOPON CTEIECHH.
[Ipumepsl  pemeHus CHCTEM  HEIMHEHHBIX
YpaBHEHUM.

Pemenne TeKCTOBBIX 3agau ainredpanyecKum
CIIOCOOOM.

JlekapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTH.
I'paduueckass MHTEpHpeTanuss ypaBHEHHsS C
JBYMS IEPEMEHHBIMHU.

I'papuk nMHEHHOrOo ypaBHEHUS C JBYMs
MEPEMEHHBIMH, YIJIOBON KOA()(GUIIMEHT IPSIMOK;
YCIJIOBHE ITAPAJUIEIIBHOCTHU IIPSIMBIX.

['paduku mpocTelmnx HETMHEWHBIX YpaBHEHUN
(mapabouta, runep0oa, OKpy>KHOCTB).
I'paduueckast HHTEpIIPETAIMs] CUCTEMBI ypaBHe-

Onpenensith, SBISETCA M Mapa YHCEN pellle-
HUECM JAaHHOI'0 YpaBHCHUA C ABYMS HNCPCMCH-
HBIMHU; MIPHBOIUTH TPUMEPHI PEIICHUS ypaBHE-
HUU C JBYMS IEPEMEHHBIMHU.

Pemats 3agaum, anreOpanyeckond MOJICIBIO
KOTOPBIX ABJISICTCS YpaBHCHHUC C ABYMA
MEePEeMEHHBIMH; HAXOAUTD IIETIbIe PEIICHHS My-
TeM Tepedopa.

Pemiath cucTeMbl IBYX YpaBHEHHHl C JBYyMs
NEPEMECHHBIMU, YKA3aHHBIC B COACPKaHNUU.
PemiaTth TEKCTOBBIE 3aJauu aareOpanyecKuMm
CIIOCOOOM: TIEPEXOIUTh OT CIIOBECHOH (opmy-
JTUPOBKH YCIOBHS 3a/ladydl K anredpandeckoi
MOJICTT TTyTeM COCTAaBJICHHS CUCTEMBI ypaBHE-
HUH; pelIaTh COCTaBICHHYIO CHUCTEMY ypaBHE-
HUM; MHTEPIIPETHPOBATH PE3YJIbTAT.
Crpoutrh Trpaduku ypaBHEHHH C
NEPpEMCHHBIMHA.

KoHcTpyupoBaTh SKBUBAJICHTHBIC PEUEBHIE BBI-
CKa3bIBaHMS C WCIIOJIb30BaHUEM aireOpande-
CKOT'O U TCOMETPHICCKOI'O A3BIKOB.

Pemath 1 Mcc/Ie10BaTh YPaBHEHUS U CHCTEMBI

JBYMSI

Hcnoan3oBarh (GyHKIHMOHATIBHO-TpaUUeCcKue
IPEJICTaBICHUS JJIsl PELIEHUs U UCCIEeIOBaHUS
YPAaBHEHUI U CUCTEM.

IloHuMAaTh CYIIHOCTH aJrOPUTMHUYECKUX
IpEeIIMCaHuil U yMEHHE JEICTBOBATD B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJITOPUTMOM.
Hcnonb3oBaTh MaTeEMaTHYECKHE CPEACTBA Ha-
[JIATHOCTU TpaUKy JUisi MHTEpIpETaluu, apry-
MEHTALUH.
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HUH C JBYMs IIEPEMEHHBIMU

ypaBHEHMI Ha  OCHOBE  (PYHKIIMOHAIBHO-
rpadUyecKuX NMpeACcTaBICHUN YpaBHEHH

9. HepaBenctBa (20 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepageHcTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIB-
HOCTb HepaBeHCTB. JIuHeliHbIe HEpaBEeHCTBa C
OJlHOM nepemeHHoM. KBagpaTHble HepaBeHCTBA.
Cucrembl JMHEHHBIX HEPABEHCTB C OJHOMU
MEPEMEHHOM

DopMyJIMPOBATh CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, HJUIIOCTPUPOBATH X HAa KOOPJAWHAT-
HOH IIPSIMOM, 10KA3bIBATH AJITcOpanyEeCKu;
NPUMEHSATh CBOICTBa HEPABEHCTB IIPU pelle-
HUH 3a/1a4.

Pacno3naBaTth nuHEHbIEC U KBaJpaTHbIE
HEpaBEHCTBA.

Pemate JiMHEVHBIE HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB.

PemaTsb xBajipaTHbIC HEPABEHCTBA HA OCHOBE
rpadUyeCcKuX NMpeacTaBIeHUI

IloHnMaTh CyIIHOCTH aITOPUTMUYECKUX
NpEANUCAaHUN U YMEHHE JIEHCTBOBATh B
COOTBETCTBUHU C IPEIJIOKEHHBIM aJITOPUTMOM.
Hcnosb30BaTh MaTEMaTUYECKHUE CPEACTBA Ha-
IIAHOCTH I'padUKy sl MHTEpIpeTaluu, apry-
MEHTaLNH.

10.3aBucumocTu Mexxay BeuuuHamu (15 u)

3aBUCHUMOCTDH MEX]y BETUUHMHAMH.
[IpencraBnenue 3aBUCUMOCTEH MEXKIY BEJIMYH-
Hamu B Buae Gopmyn. Beruucnenus mo gpopmy-
JaM.

[Ipsmass  mpomopuHOHANbHAST ~ 3aBUCHUMOCTE:
3amanre GopMyson, KodHPUIUEHT TPOIOPIHO-
HaIbHOCTH;  cBoiicTBa.  [Ipumepsl  mpsiMo
MIPONOPLHUOHAIBHBIX 3aBUCUMOCTEM.

OOpaTHas mponopIHOHATbHAS 3aBUCUMOCTD:
3amanue Gpopmyion, korhduireHT oopaTHOM
MPOIMOPLMOHAILHOCTH; CBOMCTBA. [Ipumepbl
00paTHBIX MPOTIOPITMOHATBHBIX 3aBUCUMOCTEH.
Pemenne 3amad Ha MPSMYHO MPOMOPIMOHANTb-
HOCTP W  OOpaTHYH  MPOMOPIHOHATBHYIO
3aBHCHMOCTH

CocraBasaTs dbopmybl, BBbIpa)KarolI1e
3aBUCHUMOCTH MEX]y BEJIMYMHAMHU, BHIYHCIATH
o opmymnam.

PacnosnaBatb MIPSMYIO "

IIPONOPLIMOHAJIBHBIE 3aBUCUMOCTH.
Pemats TekcToBble 3ajaud Ha MPSMYI0 U
00paTHYIO MPONOPIIMOHAIEHBIE 3aBUCUMOCTH ( B
TOM YHUCJIE C KOHTEKCTOM U3 CMEXHBIX TUCIHUII-
JIVH, U3 PeaTbHOM KU3HM)

oOpaTHY10

YMeHHe BHUACTh MAaTE€MaTHYECKYyHO 3a7ady B
KOHTEKCTE HPOOJEMHONW CHUTyallud B JPYIruX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU.

YMeHHe BbIIBUTATh TUIOTE3Bl IMPH PELICHUU
y4eOHBIX 3ajjay, MOHUMAaTh HEOOXOAUMOCTh HX
MIPOBEPKHU.

YMeHHe IPUMEHATh UHAYKTUBHBIE U I€AYKTHB-
HbIE€ CIOCOOBI PacCyX/I€HUM, BUJIETh pa3IMuHbIC
CTpaTeruy pelIeHus 3a/1a4;

11.YucnoBbie pyHkumu (35 u)

[Tonsitue Qynkuuu. OO6nacTe omnpesesneHus u ‘ BoluncasaTe 3HaueHUs (QyHKUMN, 3aJaHHBIX ‘ YMeHHe caMOCTOSITEIbHO CTaBUTh 11€JTU, BHIOH-
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MHOXECTBO 3HaueHUH QyHKImH. CriocoOsI 3a1a-
Hus ¢yakuuu. ['paduk ¢ynknun. CBoiicTBa

¢byHkuuu, w©X OoToOpaxkeHWe Ha rpaduke:
BO3pacTaHue W YyObIBaHHE (YHKLIUH, HYIH
GyHKIMHM, CcoXpaHeHMEe 3Haka. UreHue u

MOCTpOoeHUe rpaGuKoB PyHKITHIA.

[Tpumepsl TpaduKOB 3aBUCUMOCTEH, OTpa)aro-
IIUX peaJIbHbIE IPOLIECCHI.

@OyHKIMH, ONUCHIBAIOLINE IPSIMYIO U 00paTHYIO
IIPONOPLIMOHATIBHBIE 3aBUCUMOCTH, UX TPapUKH.
Jluneiinas QpyHKIus, ee rpaduk U CBOWCTBA.
KBagpatuunas GpyHkuus, ee rpaguk 1 cBoicTBa.
CrenenHble (QYHKIIMM C HATYpaJbHBIMH IIOKa-
3arensaMu 2u3, ux rpapuku U cBoicrtsa. I'pa-

¢bukn GyHKINN

y=Vx y= 5

; y = [x]

¢dopmynamu (mpH HEOOXOAMMOCTH HCHOJIb30-
BaTh KaJIbKYJATOP); COCTABJATH TaOJIULBI
3Ha4YeHUH PYHKIUH.

Crpoutrb 1o TOukaM rpaduku QYHKIUN.
OnucepiBaTh CBOICTBa ()YHKIIMH Ha OCHOBE €€
rpauuecKoro MnpeacTaBIeHHs.

MopeaupoBatb  pealibHbIe  3aBUCHUMOCTH
dbopmynamu u rpadukamu. Uwurarh rpaduku
pealbHbIX 3aBUCUMOCTEN.

Hcnoab3oBaTh (HYHKIMOHAIBHYIO CHUMBOJMKY
JUTSL 3aITUCU Pa3HOOOPAa3HBIX (aKTOB, CBS3AHHBIX
C paccMaTpuBaeMbIMU (QYHKLUSAMH, oOoraruas
OTBIT  BBIMIOJHEHHUSI 3HAKOBO-CHMBOJIHYECKUX
neiictBuii. CTPOMTh pevyeBble KOHCTPYKLHH C
WCTIOJIb30BaHNEM (PYHKIIMOHAIHHON TEPMUHOIO-
THH.

Hcnoab30BaTh  KOMITBIOTEPHBIE  TPOTPAMMBI
Ui TOCTpoeHusi rpadukoB (QyHKIMHA, IS
WCCIICZIOBAHMS TIOJIOKEHUSI Ha KOOPIUHATHOM
IUIOCKOCTU T'paUKOB (PYHKIUI B 3aBUCUMOCTH
OT 3HayeHU Ko3((ULIMEHTOB, BXOIALUIUX B
bopmymy.

Pacno3naBath BBl H3y4aeMbIX (YHKIHIL.
IToka3bIBaTH CXeMaTUYECKH MOJIOKEHHE Ha KO-
OpMHATHOM TIOCKOCTH TPapUKOB H3yIaeMBIX
(GyHKIMH B 3aBUCMOCTH OT 3Ha4eHUH K03 pu-
[IUEHTOB, BXOSIINX B (POPMYIIBL.

Crponts rpaguky U3y4aeMbIX QYHKIUH;
ONMCHIBATH UX

CBOMCTBA

paTh ¥ CO3[1aBaTh AITOPUTMBI JJIsI PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIEM.

YMeHue BHUICTh MaTEMaTHYECKyHO 3a7ady B
KOHTEKCTE MPOOJIEMHON CHUTyallil B JIPYTHX
JMCIUTUIMHAX, B OKPYXKAFOIIEH KU3HU.
CamoCTOofITe/IbHO CTAaBUTH 1I€TH, BHIOMPATh U
CO3J1aBaTh aJTOPUTMBI JIJIsl PEIICHHs YIeOHBIX
MaTeMaTHYECKUX MPOOIIEM.

IlnaHupoBaTH U OCYIIECTBIIATH ICATEIHHOCTD,
HAIpaBJICHHYIO HA PEIlIeHUE 3a/1a4
HCCIIEIOBATEIHCKOTO XapaKTepa.

12. YucaoBble mocjie10BaTeIbHOCTH. ApuMeTnyecKkas 1 reoMeTpuY

eckasi mporpeccuu (/5 u)

IToHsTHe YHCIIOBOM ITOCIIENOBATEILHOCTH.
3ajaHue nocaeaoBaTeIbHOCTH PEKYPPEHTHOU

IIpuMeHSITH WHIEKCHBIE 00O3HAYCHUS, CTPO-
UTh PEUEBBIE BHICKA3BIBAHUS C UCITOJIb30BAHUEM

Ilonumarn CYIIHOCTHU aJITOPUTMHUUCCKHUX
Hpe,I[HI/IcaHI/Iﬁ U YMCHHC ﬂeﬁCTBOBaTB B
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dbopmyoii u popmynoit n-ro 4ieHa.

Apudmerrueckas U reoMeTpuyecKas mpo-
rpeccur. opMysbl n-ro uieHa apupmeTrye-
CKOM M T€OMETPUYECKOM MPOTPECCHUI, CyMMBI
IIEPBBIX I WIEHOB. M300pakeHne 4IeHOB
apu(MeTHYecKoil U reOMeTpUUIECKOil mporpec-
CUHM TOYKaMHU KOOPJIMHATHOM IUIOCKOCTH.
JIuHEeHbIN 1 SKCHOHEHIMANbHBIN pocT. Cliox-
HBIE TPOLIEHTHI

TEPMUHOJIOTUH,  CBSI3aHHOM  C
MOCIIEZI0BATEILHOCTH.
BbluMcJIATh  YJIEHBI
3alaHHBIX  (popmyroi
PEKypPpPEeHTHOH (POpPMYIIOii.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTpOE-
HUU IIOCJIEA0BATEIbHOCTH, €CJIM U3BECTHBI IEp-
BbI€ HECKOJILKO €€ YWICHOB.

N300pakaTh 4iIeHBI NOCIEI0BATEILHOCTH TOY-
KaMH Ha KOOPJMHATHOM IIOCKOCTH.
PacnosnaBathb apupMEeTUUECKYIO u
FEOMETPUUYECKYI0 TPOTPECCHH TMPHU  Pa3HbIX
croco0ax 3aJaHusl.

BbiBoouTh Ha  OCHOBE  JOKa3aTelIbHBIX
paccyxaeauii popmyisl o0IIeTo wieHa apudme-
TUYECKOM M TE€OMETPUYECKOM IPOTPEeCcCHid,
CYMMBI TIEPBBIX JI WICHOB apu(pMeTH4ecKoil u
reOMEeTPUUYECKOI MPOrpeccuii; pemaTh 3a/1a4u C
KCIIOB30BaHUEM ITUX (HOPMYII.
PaccMaTpuBaTh puMephl U3 peanbHON KU3HU,
WLUTIOCTPUPYIOIIAE M3MEHEHUE B apupmeTHye-
CKOH Iporpeccuu, B F€OMETPUUYECKOHN Iporpec-
CHH; n300paxarthb COOTBETCTBYIOIINE
3aBHCUMOCTH IpauyecKH.

Pematp 3aaun Ha CIIOKHBIC TIPOIEHTHI, B TOM
yHuclie 3aJayd M3 pealbHOM TpakTHKH (¢
HCIOJIb30BAHUEM KaJIbKYJISATOPA)

IIOHATHUEM

MOCJICIOBATEILHOCTEIH,
II-r0  4YjeHa WU

COOTBETCTBUU C MPEIJI0KEHHBIM aJITOPUTMOM.
Bugerb MaremaTuyeckyto 3aa4y B KOHTEKCTE
MPOOJIEMHON CUTYaIH B IPYTUX JUCIUILIAHAX,
B OKPYKaIOIIEH KU3HHU.

13..OnucarenbHasi craTucTuka (9 u)

[IpencraBneHne TaHHBIX B BUJIE TAOJIHII,
nuarpamm, rpaduxos. CiydaiiHas U3MEHYH-
BocTh. CTaTHCTHYECKHE

XapaKTEPUCTUKU HaOOpa JaHHBIX: CpeaHEE
apudmeTnyeckoe, MearaHa, HauOOJIbIIIee U HaH-

N3Baexary uHdopmanuio u3 Tabmun U aua-
rpamMM, BBINOJHATH BBIYUCICHUS IO TaOIMy-
HbIM JaHHbIM. OmnpenejsiTb IO JAMArpaMMaM
HauOOJbIINEe M HaUMEHBIINE JaHHbIE, CPABHM-
BaTh BEJINYNHBIL.

IToHuMAaTh M HCO/IB30BATH MATEMATHYECKUE
Cpe/CTBa HAIIATHOCTH (JMarpaMMbl, TAOJIUIIBI,
CXEMBbI) JUIsl HJUTFOCTPALlUU, UHTEPIPETAIIH,
apryMeHTalHH.

Buaers MareMaTu4ecKyro 3a/1a4yy B KOHTEKCTE
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MCHBIICC 3HAUCHU A, pa3Max. Hpel[CTaBJIeHI/Ie 0
BBI6OpOLIHOM HCCICJOBaHUHU

MpenacraBasary uHbOpMALIHIO B BHIE TAOJHII,
CTOJIOYATBIX W KPYTOBBIX JHarpamMM, B TOM
YKCJIC C TIOMOIIBI0 KOMITBIOTEPHBIX POTPAMM.
IIpuBoauTs, TpPUMEpPHI YHCIOBBIX JIaHHBIX
(leHa, poct, BpeMsl Ha JOPOry M T. 1I.),Haxo-
AUTH CpejiHee apu(MeTnieckoe, pazMax 4Hucio-
BBIX HaOOPOB.

IIpuBoaUTH ConEepKaTEIBHBIC TPUMEPHI
MCIIOJIb30BAHUS CPEHUX IS OTUCAHUS JAHHBIX
(YpoBeHb BOJIBI B BOZIOEME, CIIOPTUBHBIC MTOKa3a-
TEJIN, ONPECIICHHE TPAHHI] KITMMATHICCKUX
30H)

MPOOJIEMHON CUTYaIH B IPYTUX JUCIUILIAHAX,
B OKPYKaIOIIEH KU3HU.

14. CayuaiiHble cOOBITHSA M BEPOSITHOCTD (/4

)

[ToHsTHE O CIy4yallHOM OIBITE U CIIy4YaHOM
coObiTH. YacTtoTa  CilydailHOrO  COOBITHS.
CratucTuueckuil NOAX0/ K IOHSATHIO BEPOSITHO-
CTH. BepositHOCTH MIPOTUBOIIOJI0KHBIX
coObiTuii.  JlocTOBEpHBIE U HEBO3MOXKHBIE
COOBITHSI. PaBHOBO3MOXHOCTB COOBITHH.
Kiaccuueckoe onpeneneHne BEpOSATHOCTH
IpoBoauTh CilyyaliHbIE SKCIEPUMEHTBI, B TOM
qyucie c ITOMOILIBIO KOMIIBIOTEPHOT'O
MOJEIINPOBAHNUS, HHTEPIPETUPOBATh UX PE3YJIb-
TaThl. BBIYHCAATH YacTOTYy CIy4aifHOTO COOBI-
THsI; OLEHHUBAThb BEPOATHOCTH C IOMOIIBIO
YaCTOTHI, NOJYYEHHOU ONBITHBIM ITyTEM.
Pemarp 3agaun Ha HaX0XJAEHUE BEPOSTHOCTEU
COOBITHI.

IIpoBoauTh ciydaiiHblE HKCIIEPUMEHTHI, B TOM
JHCIIe c IIOMOIIBIO KOMIIBIOTEPHOTO
MOJEJIMPOBAHUS, UHTEPIPETUPOBATh UX PE3YJIb-
TaTkI.

BbiuncasTe dYacToTy Ciay4ailHOrO COOBITHS;
OIICHUBATh BEPOSTHOCTH C MOMOUIBIO YaCTOTHI,
MOJIyYEHHOMN ONBITHBIM IIyTEM.

PemiaTp 3agaun Ha HAXOXKAEHUE BEPOSTHOCTEU
COOBITHIA.

Buperr mMaTteMaTHYeCKylO 3a7ady B KOHTEKCTE
npo0JIEMHOM CUTyalluu B APYTrUX AUCLMILIMHAX,
B OKPY>KAIOILEH KU3HU.

YMeHue BbIIBUraTb THUIIOTE3bl IIPU PEIICHHUH
y4eOHBIX 3ajJjay, MOHUMAaTh HEOOXOAUMOCTh HX
MIPOBEPKHU.

15.2emMeHTBI KOMOMHATOPUKH (9 u)

Perenne KOMOMHATOPHBIX 33124 IepedopomM
BapuaHToB. KoMOMHAaTOpHOE MpaBUIIO YMHOXeE-
Hus. [lepectaHOBKM U akTOpHAIL.

BoimosHaTs  mepebop  BceX  BO3MOMKHBIX
BapUAHTOB JUIA TiepecdeTa OOBEKTOB WIIH
KOMOUWHALUH.

IlonumMaThs ¥ HCHOJIB30BaTh MaTEMaTHYECKHE
Cpe€acTtBa HarilIdAHOCTH CXEMBbI JISI HIIIFOCTpa-
QUH, UHTCPIIPCTALIUN
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IIpumeHATH MIPaBHUIIO KOMOMHATOPHOTO
YMHOXCHHS JUIS PEHICHUS 3ajad Ha HaxOoxKie-
HHE YHCIIa OOBEKTOB WM KOMOWHAIIMK (JIHaro-
HaJIM MHOT'OYrOJIbHUKA, PYKOIOXKATHSA, YHCIIO
KOJOB, IHU(POB, MapoIehd U T. I1. ).
Pacno3HaBaTh 337aud Ha ONpEJCIICHHUE YHCIIa
MEPECTAHOBOK M BBIMONHITH COOTBETCTBYIOIIHE
BBIYHCIICHUS.

PemaTth 3a7auu Ha BBEIYHCIICHUE BEPOSITHOCTH C
MIPUMEHEHHEM KOMOMHATOPHKHU

16. MHo:kecTBa. JJ1eMEHTbI JJOTUKH (5 y)

MHOXeCTBO, JIEMEHT MHOXKECTBA. 3aJaHue
MHOXKECTB HePEUUCICHUEM 3JIEMEHTOB,
XapaKTEPUCTUIECKUM CBOMCTBOM. CTaHIapTHBIC
0003HaUeHHsT YHCIOBBIX MHOXeCTB. Ilycroe
MHOXXECTBO U ero obo3HaueHue. [lommHOXKe-
ctBo. OObeAMHEHUE U NEepeceueHre MHOXKECTB,
Pa3HOCTh MHOXKECTB.

WnmocTpariysi OTHOIIEHUH MEX1y MHOXECT-
BaMU C MIOMOILIBIO Tuarpamm Diepa — BeHHa.

[ToHATHS O PaBHOCWJIBHOCTH, CIIE€JOBAHUH,
yrnoTpeOIeHHe JOTHYECKUX CBA30K €CIIH TO,
6 mom u mojlbKO mom cjiydae. Jlornueckue
CBSI3KUU, UU

IIpuBoauTh NpuUMEpHl KOHEYHBIX U OECKOHEU-
HBIX MHOXecTB. Haxoaute oObeauHeHHE WU
nepeceueHne MHoxecTB. IlpuBoauTh npuMepsl
HECJIOKHBIX KJIaCCU(PUKALIUH.

Hcnoab3oBarh  TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIMKY M SI3BIK IIPU PELICHUHU 3a7ay B XOJIe
M3Y4YEHHUsI pa3IMuHbIX pa3esioB Kypca.
HNniarocTpupoBaTh MaTEMaTUYECKUE TTOHATUS U
yTBepKAeHUs npuMmepamu. Mcnosib3oBaTh npu-
Mepbl U KOHTPIPUMEPHI B apTyMEHTALUH.
KoncTpynpoBars MaTemMaTuueckue Mpeioxke-
HUSl C IOMOIIBIO CBS30K ecliu mo, 6 mom Uu
MONbKO MOM cayyae, JIOTUYECKUX CBA30K U,
uiu

ITouuMAaTh U UCHOJIL30BAaTh MATEMAaTHUYCCKUC
Cpe/ICTBa HATJISAHOCTH (JIMarpaMMbl, TAOJIUIIBI,
CXEMBbI) ISl WIUTIOCTPAIlMU, HHTEPIPETALIUH,
apryMeHTalHuH.

Pe3seps -10u
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Pa3znen « I'eomerpusi» 7-9 kiaaccesi (208 1)

1. Ilpsimbie m yrabi( / 5y)

Touka, mnpsamas, MmWIOCKOCTb. OTpe30K, JIyd.
VYron. IlpsmMoii yromn, oCTpblii W TYIOW YIJIbI,
pa3BEpHYThIN yroiyl. BepTukanbHbIE U CMEXHBIE
yribl. buccektpuca yria u ee cBorctBo. CBoil-
CTBa yIJIOB C napajuiebHbIMU u
MEePHNEHAUKYISIPHBIMUA ~ CTOpOHamu. B3anmHoe
pacrojoKeHUe NpsIMbIX Ha IUIOCKOCTH: Hapaj-
JenbHbIE W IIE€pPEeceKarolluecs  MpsIMbIE.
[lepnennukynsapusle  npsmsle. Teopemsl O
MapajuieIbHOCTH U MEPIEHIUKYISIPHOCTU Tps-
MbIX. [lepneHauKkynsp U HakJIOHHas K MPSIMOM.

@DopMyJIMPOBATh U J0KA3BIBATH TEOPEMBI, BEIPAKAIOLIHE
CBOMCTBA BEPTUKAJIBHBIX M CMEXKHBIX YIJIOB, CBOWCTBA U
IIPU3HAKU TMAPAJUICNIBHBIX MPAMBIX, O €IUHCTBEHHOCTH
NEPIECHIUKYIJIApA K NPAMOM, CBOMCTBE NMEPIEHAMKYIAPA U
HAKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI yIjla U CEPEMHHOTO
NEPIEHIUKYIIAPA K OTPE3KY.

Pemats 3aga4yM Ha IIOCTPOEHHUE, [OKA3aTENbCTBO U
BBIYMCIICHUS. BbIOenATs B yCIOBUM 3aJaud YCIOBUE U
3akimoyeHre. Onupasch Ha yCIOBHE 3a7ayd, IMPOBOJIUTH
HeoO0Xo/AMMBIE Jl0Ka3aTelbHble paccyxkaeHus. Comocras-
JIATH TIOJyYEHHBIN PE3yJIbTaT C yCJIOBUEM 3a/1a4u.

Ymerhb HaxXxoauThb B PA3INIHBIX
MCTOYHUKAX uH(}OPMAIIHIO,
HEO0XO0IUMYIO IE pereHus

MaTeMaTHYECKUX TMpolieM, W Mpel-
CTaBJISATh €€ B TMOHATHOW (opmMme,
IOHUMATh u UCIIOJIb30BATh
MaTeMaTHYECKUEe CPEJICTBA HATJISTHO-
CcTU (YepTeXH) JUIsl WILTIOCTPAIlUH,
UHTEPIIPETAINH.

CepenuHHBI  MEPIEHAMKYISAP K  OTPE3KYy.
['eomeTpuueckoe  MecTo  To4Yek.  Meton
reoMeTpuueckux  Mect Touek. CBoiicTBa
OUCCEKTPUCHI yria u CepeIMHHOTO
MEPIIEHINKYIISPA K OTPE3KY.
2. Tpeyroabuuku (65 u)
Tpeyronsauku. IIpsimoyronbHble, OCTpo- | @OpMYJIMPOBATh ONpENENeHUs MPSIMOYTOJIbHOIO, OCTPO- | YMeHHe BBIABUIaTb TMIIOTE3bl IPH

YTOJIbHBIE U TYHOYTOJIbHbIE TPEYTroJbHUKH. BbI-
coTa, MeJnuaHa, OMCCEKTpHCca, CPEeIHSS JMHMS
TPEYTOJIbHUKA. PaBHOOEIpeHHbBIE U
PaBHOCTOPOHHUE TPEYrOJBbHUKH;, CBONCTBA U
MPU3HAKU PaBHOOEAPEHHOTO TPEYTOIbHUKA.
IIpu3Haku paBeHCTBa TpeyronbHUKOB. [Ipu-
3HAKU PaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJbHU-
koB. HepaBeHcTBo TpeyronbHuka. CooTHoule-
HUS MEXJ1y CTOPOHAMH U YIJIaMU TPEYTOJIbHHKA.

YTOJIBHOTO, TYHOYTOJIbHOTO, PABHOOEIPEHHOT0, PaBHOCTO-
POHHET0 TPEYrOJIbHUKOB; BBICOTBI, MeIUaHbl, OUCCEK-
TPUCHI, CPEIHEHN JIMHUU TPEYroJbHHUKA; Pacno3HaBaTh U
H300paxkaTh UX Ha YEPTEkKaxX U PUCYHKaX.
®opMyJIMpOBaTh OIpECIEHUE PaBHBIX TPEYrOJbHUKOB.
®opMyJIMPOBaTh U JAOKA3bIBATH TEOPEMBI O NMPHU3HAKAX
paBeHCTBa TPEYTOJbHUKOB.

OO0BSICHATH U WIIOCTPHPOBATH HEPABEHCTBO TPEYIOJIb-
HUKA.

pelieHun y4eOHBbIX 3aj]a4, TTOHUMAaTh
HEOOXOUMOCTh UX MPOBEPKHU.
YMeHl/le HpI/IMeHSITI) I/IHJIYKTI/IBHI)Ie nu
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HHAW, BUJETh pa3JINYHbIE CTPATETHUH
peuieHus 3aaay.

YMeHue CaMOCTOSTENHLHO CTaBUTH
L[elH, BBIOMpATh M CO3AaBaTh ajro-
PUTMBI  JUIsl  peuieHus  y4eOHbIX
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Cymma yrinoB TpeyrojibHUKa. BHemHue yrisl
TpeyrojbHUKa, TeOopeMa O BHEUIHEM YIJe
TpeyroasHuka. Teopema @aneca. [logobue Tpe-
YTOJIBHUKOB; KO3 purueHT nogodus. [Tpusznaku
10J100US TPEYTOJIbHUKOB.

Teopema Iludaropa. Cunyc, KOCHHYC, TaH-
I€HC, KOTAHT€HC OCTPOIo YIJia MPSMOYIOJbHOTO
TpeyrojibHuKa U yrioB oT 0 no 180°; mpusene-
HUE K OCTpOMY yIily. Penienue npsiMoyrosibHbIX
TpeyroibHUKOB. OCHOBHOE TPUTOHOMETpHYE-
cKoe TOXJecTBO. DOpMyIibl, CBS3BIBAIOIINE CH-
HyC, KOCHHYC, TaHI€HC, KOTAHT€HC OJIHOTO H
TOro K€ yria. PemieHue TpeyroiabHUKOB: TEO-
peMa KOCUHYCOB U TEOpeMa CHHYCOB.

3ameuaTesbHbIE TOYKH TPEYrOJbHUKA:
TOYKH TIEPECEUYECHUsS CEPEIUHHBIX MepHeH/In-
KYJISIpOB, OHCCEKTPHC, MEIHMaH, BBICOT M HX
MPOAOJKEHUI

®opMyJIMPOBATH U 10KA3BIBATH TEOPEMBI O CBOICTBAX U
IPU3HAKaX PaBHOOEAPEHHOI'O TPEYroJbHUKA, COOTHOLIE-
HUSAX MEXJYy CTOPOHAMHU M YIJIaMU TPEYroOJIbHHUKA, CyMMeE
YIJIOB TPEYrOJIbHUKA, BHEIIHEM YIJIeé TPEyrojbHUKa, O
CpelHEN JINHUU TPEYroJibHUKA.

®opmMyanpoBaTh OIpeIe/IeHUE 10J00HBIX TPEYTOJIbHU-
KOB.

®opmMyaHpoBaTh U AOKA3BIBATH TEOPEMBI O MPHU3HAKAX
1o 00us TPEYTroJIbHUKOB, Teopemy Daeca.
@opmMyaupoBaTh ONpPEACICHUS U MJIICTPHPOBATH
MOHSTHUSI CUHYCA, KOCUHYCa, TAHI'€HCAa M KOTaHI'€HCa OCT-
poro yria HpsSMOYrojbHOIO TpPEyrojbHHKAa. BBIBOAUTH
(GopMyIibl, BbIpaXKaroLUe PYHKIMH yria MpsSMOYroJbHOTO
TPEyrojbHUKa 4epe3 ero CTopoHbl. PDopMyJMpoOBaTh U
aoka3siBaTh Teopemy [ludaropa.

@opmyaHpoBaTh OIpPEIEICHUs] CUHYCa, KOCHHYCA, TaH-
re’ca, koraurexnca yrioB ot 0 go 180°.

BoiBoauTh hopMyisl, BeIpaxkaronye GyHKIUU yrioB ot 0
1o 180° yepe3 pyHKIIMK OCTPBIX YIJIOB.

®opmMyIMpOBaTH u Pa3bACHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. [I0 3HaueHMsAM OIHOMU
TPUTOHOMETPUUYECKONH (PYHKIUH yIiia BBIYMCJIATH 3Haue-
HUS APYTUX TPUTOHOMETPUUECKUX (DYHKIMI 3TOTO yrIiia.
®opMyJIMpoOBaTh U AOKa3bIBATH TEOPEMBl CHUHYCOB H
KOCHUHYCOB.

®opMyJMpoBaTh U [J0KA3bIBATh TEOPEMBI O TOUYKAX
NEPECEUCHHsS] CEPEIMHHBIX MEepPHNEeHAUKYISIPOB, Ouccek-
TPUC, MEJMaH, BHICOT WIH UX MPOJOJIKEHUH.
HccaenoBarb CBOWCTBA TPEYrOJIBHUKA C  ITOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPaMM.

Pemarsb 3a7aun Ha MOCTpOEHUE, TOKA3ATEIBCTBO U BhIUKC-
JeHus. BelaeasiTe B yCIIOBUU 3aJjaui YCJIOBUE U 3aKIIIOYE-
HUE.

MopeanpoBaTh yCIOBHE 33/1a4M ¢ TOMOLIBIO YEPTEkKA

MaTeMaTUYECKUX MPOOJIEM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JSTh  JCSTENbHOCTh, HAMPABICHHYIO
Ha pEIICHUE 3aJad HCCIeI0BATEIb-
CKOT'0 XapakTepa.
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WIM PUCYHKA, IPOBOJMTD JOIOJHUTEIBHBIE IOCTPOEHUS B
xoJie peuieHus. Onupasich Ha JaHHBIE YCIOBHS 33/1a4H,
NPOBOAUTH HEOOXOIUMBIE PACCYKICHHSL.
HNHTepnpernpoBaTh MOITYYSHHBIN pPe3ybTaT U COMOCTAB-
JSITh €70 C YCIOBUEM 33/1a4U

3. Yerbipéxyroabuuku (20u)

UYeteipexyronpHuk.  [lapamnmenorpamm, — ero
CBOMCTBA M IIPU3HAKHU. [IpssMOyTOJIbHUK,
KBaJpar, pomo, ux CBOMCTBA u

npusHaky. Tpanenus, cpeaHsist IMHUS Tpaleluy;
paBHOOEIpeHHAas Tpanenus

®opMyJIMpPOBaTh ONPEICICHUS IapajuiesiorpaMmma, ps-
MOYTOJIbHUKA, KBajpara, poM0a, Tpaneuu, paBHOOEIPEeH-
HOW M NPAMOYTOJBHOM Tpaneuuy, CpeJHEN JIMHUU Tparie-
L[MY; Paclo3HAaBaTh U H300pa’kaThb UX HA yepTekax U
PHUCYHKaX.

®opMyIMpPOBATh U 10Ka3bIBATh TEOPEMBI O CBOMCTBAX U
IIPU3HAKaX MapajijiesiorpamMmma, IpsiMoyrojabHUKa, KBaJgpa-
Ta, poM0a, Tpanemuu.

HccnenqoBaTh CBONCTBA YETHIPEXYTOJBHUKOB C TIOMOILBIO
KOMITBIOTEPHBIX IIPOTPaAMM.

Pemarb 3a7aum Ha IOCTPOEHHME, 1OKA3aTEIbCTBO U BbI-
yucieHuss. MoaeaMpoBaTh yCIOBHE 331a4d C ITOMOIIBIO
4yepTeka WIN PUCYHKA, MPOBOAUTH OIOJIHUTENBHBIE T10-
CTPOEHHUSI B XOJI€ PEILICHUS.

Boineasite Ha ueprexe KOH(Urypauuu, HEoOXOAWMBIE
JUIsL IPOBEEHUSI 0OOCHOBAHMM JIOTMYECKUX IIAroB perie-
HUSL.

HNHTepnpernpoBaTh MOJYYEHHBIN PE3YJIBTAT U COMTOCTAB-
JIATB €r0 C YCIIOBUEM 3a1a4u

YMeHue BBIABUTATh THUIIOTE3BI MPH
pelieHun y4eOHbIX 3aj]1a4, MOHUMAaTh
HEO0OXOAMMOCTh MX ITPOBEPKH.
YMeHue npuUMEHATh UHAYKTHBHBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HUW, BUACTh pa3JIMYHbIE CTPATETUU
pEIICHUS 3a/1a4.

YMeHue CaMOCTOSTEIHLHO CTaBUTH
1[e]IM, BBIOMpATh M CO3/JaBaTh allro-
pUTMBI  JUIsl  pelIeHHs  y4eOHbIX
MaTEeMaTHYECKHUX MPOoOJIeM.

YMeHune TUIAaHUPOBATH M OCYIIECTB-
JATh JI€ATENIbHOCTh, HAINPABICHHYIO
Ha peIlIeHrue 3a7a4y HCCIeI0BaTelb-
CKOI'0 Xapakrepa.

4. MHoroyroabHuku (/0u)

MHOroyroiabHuKH. Brinykiisie MHOT'0O-
YTOJIbHUKH. CymmMma YIJIOB  BBIITYKJIOTO
MHOrOyrojpHuka. IIpaBuibHBIE MHOIOYroOJb-
HUKHU

PacnozHaBaTh MHOIOYroOJILHUKH, (OpPMYJIHPOBATH OIl-
peneneHye U NPUBOAMTH IPUMEPbhl MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh U J0KA3bIBATh TEOPEMY O CYMME YIJIOB
BBIIMYKJIOTO MHOTOYTOJIbHHKA.

HccnenoBarb CBOMCTBA MHOTOYTOJBHUKOB C IOMOIIBIO
KOMIIBIOTEPHBIX MPOTPaMM.

YMeHHe BbIIBUraThb TUIIOTE3BI IIpU
pelieHny y4eOHBIX 3ajad, MOHUMATh
HE00X0AUMOCTh UX MPOBEPKHU.

YMeHHe NPUMEHSTh UHAYKTUBHBIE U
JIelyKTUBHbIE CHOCOOBI  paccyxkie-
HUN, BUJIETh pa3iMyHbIe CTpaTeruu
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Pemate 3aa4y Ha I0KA3aTEIbCTBO U BBIYUCIICHUS.
MopenupoBarh yCIOBHE 3aJadd C IOMOLIBIO 4YEpTEka
WJIM PUCYHKA, NPOBOAUTH JOIIOJIHUTEIbHBIE IIOCTPOCHUS B
X0JIe pEeLICHMUS.

HNHTepnpernpoBaTh NOJYYCHHBIA PE3YJIbTAaT U COMOCTAB-
JATh €70 C YCIOBUEM 3a/1a4U

peleHus 3a1a4.
YMeHne CaMOCTOSITEJIbHO CTaBUTh
LIeNH, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI  JUISL  pEIICHUs  Y4eOHBIX
MaTeMaTUYECKUX MPOOJIeM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JSTh JCSTENLHOCTh, HAMPABICHHYIO
Ha pEIICHUE 3aJad HCCIIe0BATEIb-
CKOT0 XapakTepa.

5. OkpyxHOCTB U KpYT (20u)

OxpyxHocTb U KpyT. Llentp, panguyc, nuamerp.
Hyra, xopaa. Cextop, cerMeHT. LleHTpasibHbIi,
BITMCAHHBIN YroJi, B€JIM4rnHa BIIMCAHHOI'O yTJia.
B3auMHoe pacnonoxeHue npsMon U OKpy>KHO-
CTH, IBYX OKpYykHOCTeil. KacaTenbHas u cexy-
1ast K OKpy>KHOCTH, UX CBOMCTBA.

Broucanneie M ommcaHHBIC MHOT'OYT'OJIbHUKH.
OKpy>XHOCTb, BOUCAHHAsA B TPEYTOJIbHUK, U OK-
PY’KHOCTb, OITMCAHHAsI OKOJIO TPEYrOJIbHUKA.
Bniucannsle 1 onvcaHHbIE OKPYKHOCTH
MMPaBUJIbHOTO MHOI'OYT'OJIbHHKA. q)OpMYJ'II)I JJIsA
BBIYMCIICHHUS] CTOPOHBI ITPABUIIBHOTO
MHOTI'OYI'OJIbHUKA; paguyca OKPYKHOCTH,
BIIMCAHHOW B IIPABUJIbHBIA MHOTOYTOJIbHHUK,
paauyca OKpy>KHOCTH, OITMCAHHOM OKOJIO
MPaBUJIBHOIO MHOT'OYTOJIbHHUKA

®opMyIMpPOBATh ONPEICICHUS TOHATUM, CBA3aHHBIX C
OKPYKHOCTBIO, IEHTPAJIbHOT'O U BIIMCAHHOTO YIJIOB, CEKY-
LIEH ¥ KacaTeIbHOM K OKPYKHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYKHOCTBIO.

®opmMyIMpPOBATh U J0KA3bIBATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax, CBI3aHHBIX C OKPYKHOCTBIO.

N3o00paxkarb, pacno3HaBaThb U ONMCHIBATH B3alMHOE
PacCIoJIOKEHUE TIPSIMOU U OKPY’KHOCTH.

N300paxats 1 GopMyJUpPOBATH ONpPEICICHUS BIIHUCAH-
HBIX Y OIIMCaHHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIINCAHHOM B TPEYT'OJIBHUK, U OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYTOJIbHHUKA.

®opmMyIMpPOBATh U I0Ka3bIBATh TEOPEMBI O BIIUCAHHOMN
Y OIIMCAaHHOW OKPY’KHOCTAX TPEYrOJBbHUKA U MHOTOYTI'0JIb-
HUKa.

HMcceaenoBath cBoiicTBa KOH(PUTypalnid, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TOMOIIBK) KOMITBIOTEPHBIX IPOIPAMM.
PemaTe 3a1a41 Ha IOCTPOCHUE, T0KA3ATENBCTBO U BBIUUC-
JICHUS.

MopeaupoBaTh yCIOBHE 3aJayd C IIOMOILBI 4YepTexa
WJIM PUCYHKA, NPOBOAUTH JOMOJIHUTENBHBIE IIOCTPOCHUS B
X0JI€ PEILCHHUS.

YMeHue BbIBUTaTh THUIIOTE3BI IPU
pelieHnH y4eOHBIX 3ajad, TOHUMATh
HEO0XOUMOCTb UX ITPOBEPKHU.
YMeHne npUMEHSITh WHIAYKTHBHBIC U
JNETYKTUBHBIE CIIOCOOBI  paccyxie-
HUI, BHIETh pa3IMYHBbIC CTPATETUU
peleHus 3a1ad.

YMeHHe CaMOCTOATEIbHO CTaBUTh
1Ie7TM, BBIOMpaTh U CO3/JaBaTh allro-
PUTMBI  JUIS  pEHICHHS  Yy4eOHBIX
MaTeMaTUYECKUX MPOOJIeM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JSATh  JCSITEILHOCTh, HAIPABICHHYIO
Ha peIlIeHHe 3a/ad HUCCIeN0BaTelNb-
CKOTO XapakTepa.
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Boieasite Ha ueprexe KOH(Urypanuu, HE0OXOAUMBIE
JUISL TIPOBEJICHNUS 0OOCHOBAHMM JIOTMUECKHX IIIaroB pere-
HUSL.

HNHTepnpeTnpoBaTh NOITYYCHHBIH PE3yIbTaT U COMOCTAB-
JISITh €T0 C YCJIOBHUEM 33/1a4H

6 I'eomeTpuueckue npeodpazoBanus (/0uv)

[Tonsitue o pasencrse ¢uryp. IlonsTue nBmxe-
HUS: OCEeBas M LEHTpaJbHAsi CUMMETPHH, Iapal-
JeTbHBIA TIepeHoc, moBopoT. [loHsaTne o momo-
Ooun GUryp ¥ rOMOTETUH

O0BACHATH U WIJIIOCTPHPOBATH [OHATHS paBEHCTBA (PU-
ryp, nono6usi. CTpouTh paBHBIE U CUMMETPUYHBIE (PUTY-
Pbl, BBINOJIHATH NapajljiebHbIi IEpEHOC U TOBOPOT.
HccaenoBarb CBONCTBA JBHKEHHUH C IOMOIIBIO KOMIIb-
IOTEPHBIX MPOTPaMM.

BbINOJHATHL TPOEKTHI 110 TEMAM F'€OMETPUUECKUX IIPE00-
pa3oBaHui Ha IIOCKOCTH

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIIPAaBJICHHYIO
Ha peIICHUE 3aJad HCCIIe0BATEIIb-
CKOT'O XapakTepa.

7. IlocTpoeHusi ¢ MOMOIIbIO HUPKYJIA U JUHeHKkH (Su)

[TocTpoeHust ¢ NOMOIIBbIO LUPKYNSL U JIUHEHKH.
OcHoOBHBIE 337]a4l Ha MOCTPOEHUE: JIEJICHUE OT-
pe3Ka 1omnoJjiaM; IOCTPOEHUE yIJia, paBHOTO JaH-
HOMY; IIOCTPOCHHE TpPEYTrOJIbHUKA IO TpPeEM
CTOPOHAaM; IIOCTPOEHNUE MEPIEHANKYIIAPA K Ipsi-
MOI{; IOCTpOEHHE OUCCEKTPUCHI YIJIa; JIEJCHHE
OTpe3Ka Ha # PaBHBIX YacTe.

Pemarhb 3a7aun Ha HOCTPOEHUE C MOMOIIBIO HUPKYJIS U
JIMHEHKU.

HaxoauTthb ycioBusl CyIIeCTBOBAHUS PEIICHHUS], BHITOIHATh
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX JIJISi TOCTPOCHUS HCKO-
MO# (UTYpBHI.

Jloka3pIBaTh, YTO MOCTPOEHHasi (uUrypa yAOBIETBOPSET
YCIOBUSAM 3a/aud (OmpeAeasiTh YWCIO PELICHHH 3a7adu
IPU Ka)kJIOM BO3MOXXHOM BbIOOPE TaHHBIX )

YMeHHe BHIETb MaTEMaTHUYECKYIO
3a7a4y B KOHTEKCTE MpoOJeMHOU
CUTyalluu B JIPYrMX AMCLMIUIMHAX, B
OKpY>KaroIleH )KU3HMU.

HNmets IIEPBOHAYAJIbHBIE
IpeaACTaBICHUA 00 naeax m 0 METO-
JlaX MaTEMAaTUKU KaK YHHBEPCAIbHOM
A3BIKC HAYKHM W TCXHUKH, CPCACTBC
MOJIEIIMPOBaHUs SIBJICHUH U IIpOLEC-
COB.

8. H3Mepenune reomeTpu4ecKux BeJH4MH (25v)

Jlnuna otpeska. JlimHa soma”oul. Ilepumerp
MHOTOYTOJIbHUKA.

PaccrosHue ot Toukm o mpsmoii. Paccrosnue
MEKy MTapajuieIbHBIMU MPSIMBIMHU.

JInuHa OKpYXHOCTH, YHUCIO JI; JJMHA JYI'H

OO0BsICHAT, ¥ WIIOCTPHMPOBATH IOHATHE IEpUMETpa
MHOTOYTOJIbHUKA.

®opMyJIMPOBATh OINPEIEICHNUS PACCTOSHUSA MEXAY TOU-
KaMHM, OT TOYKH JI0 MPSIMOU, MEX]y MapayljieIbHBIMU Mps-
MBIMH.

YMeHune BHAECTb MaTEMaTHYECKYIO
3a/1ady B KOHTEKCTE TPOOIEMHOM
CUTyallMu B JAPYTUX AUCIUIUIMHAX, B
OKPY’KarOIleH KU3HU.

Hmeth NepBOHAYAIbHbIE
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OKPYKHOCTH.
I'panycHas Mepa yria, COOTBETCTBHUE MEKIY
BEJIMYUHON LEHTPAJIBHOIO yIyla U JUIMHOW AYr'u
OKPYKHOCTH.

[Monstre mnomanu miockux ¢uryp. PaBHo-
COCTaBJICHHbIE W paBHOBenukue Qurypsl. [lmo-
maap MnpsaMoyroyibHuka. Ilnomanu napamieno-
rpaMma, TpeyrojbHUKa U Tpamnenuu (OCHOBHBIE
¢dopmyinbl). PoOpMyIbl, BEIpAXKAIOIIUE TUIONIAIb
TPEYroJIbHUKA Yepe3 JBE CTOPOHBI U Yrojl MEX-
Iy HUMH, 4epe3 MEPUMETP U paJnyC BIMCAHHON
okpyxHoctd; Qopmyna ['epona. Ilnomane
MHOroyrojpHuka. [lmomans xpyra u mioniaab
cexropa. COOTHOLIEHHE MEXY IIIOWAASIMHU I10-
TOOHBIX (HUTYp

®opMyJMpPoOBaTh U 00BACHATH CBOMCTBA JUIMHBI, Tpaayc-
HOM MepBbI yria, IUIOMIA/IH.

D®opMyJIHPOBATHL  COOTBETCTBHE MEXAY  BEJIUYMHOMN
LEHTPAIBHOIO YIJIa U JUIMHOW YT OKPY’KHOCTH.
OO0BSICHATH U WIJIIOCTPHPOBATH IOHSTHS PaBHOBEIUKHUX
Y PaBHOCOCTABJICHHBIX QUTYP.

BoiBoauTh (GopMynbl IUIOMAAEH NPSIMOYTOJIBHUKA, IIa-
pajiiesniorpamma, TpeyrojibHHUKa U Tpalreluuu, a Takxke (op-
MYyJly, BBIPQXXAOLIYIO IIJIOLIAAb TPEYrOJIbHUKA 4epe3 JABe
CTOPOHBI U YroJl MEXJY HUMH, JUIMHY OKPYKHOCTH, ILJIO-
niaab Kpyra.

Haxoauth momans MHOTOYTOJbHHKA pa30MeHHeM Ha
TPEYTOJIBHUKH U YETBIPEX YT OJIbHUKHU.

OO0BbsCHATH U MJJIIOCTPUPOBATH OTHOLIECHUE IUIOLIAACH
oT00HBIX uryp.

PemiaTp 3a7aun Ha BBIUKCICHUE JIMHEHHBIX BEJIWYUH,
IpaJlyCHOM MEPBI yIJIa U IUIOAAEH TPEYrOJbHUKOB, YEThI-
PEXYroJIbHUKOB U MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH
U momanan kpyra. Onupasich Ha JaHHbBIE YCJIOBUS 3aJauH,
HAXOMTh BO3MO)KHOCTH IPUMEHEHUSI HEOOXOAUMBIX (Op-
MyJ1, TpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnoab3oBats (opMysbl 115 000CHOBAaHHS JOKa3aTesb-
HBIX PacCy’KJICHUH B XOJI€ PEIICHMUS.

HNuTepnpernpoBaTh IOIYYEHHBIN PE3yIbTaT U CONMOCTAB-
JIITh €r0 C YCIIOBHEM 3aJa4H

npCaACTaBJICHUA 00 naciax m 0 MCTO-
JaxX MaTE€MaTHUKM KaK YHHBEPCAJIbHOM
SA3BIKC HAYKM W TCXHUKHU, CPCACTBC
MOACIIUPOBaHUA SIBJICHUH H nponcec-
COB

9. Koopaunatsl (/0u)

JlekapToBBI KOOPAUHATHI HA IIJIOCKOCTH.
VYpaBHeHue npssmoii. KoopamHaTte! cepeinHbl
orpe3ka. PopMyiia pacCTOSTHUS MEKY IBYMs
TOYKaMH IIJIOCKOCTH. Y paBHEHHUE OKPYKHOCTH

OO0BSICHATH, ¥ WIIOCTPUPOBATH IOHATHE JEKApPTOBOM
CUCTEMbI KOOPAMHAT.

BbIBOANTBL U MCNOIB30BATh (HOPMYJIBI KOOPJHHAT Cepe-
JTUHBl OTpEe3Ka, PAaCCTOSHUSA MEXAY JBYMs TOUKAMH ILIO-
CKOCTH, YPaBHEHHUS MIPSIMON U OKPY>KHOCTH.

BbINOJHATL NPOEKTHl [0 TEMaM HUCIHOJIb30BaHUSL KOOP-
JUHATHOTO METO/a MPH PELICHUH 33/1a4 Ha BBHIYUCICHUS U

YMeHne BHAECTb MaTEeMaTHYECKYIO
3a/1ady B KOHTEKCTE TPOOIEMHOM
CUTyallMu B JAPYTUX AUCIUIUIMHAX, B
OKpY>KaroIeH )KU3HHU.

Hmethb nepBOHAaYaJIbHbIE
Hpe)ICTaBJ'IeHI/ISI 06 naedax m 0 METo-
JlaX MAaTeMaTHKU KaK YHHBEPCAJIbHOM
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J0Ka3aTcjIbCTBa

SA3BIKC HAYKM W TCXHUKH, CPCACTBC
MOACIIUPOBaAHUA SIBJICHUH H mponec-
COB

10. BexTopsi (/0u)

BGKTOp. KOOpI[I/IHaTBI BCKTOpAa Ha IIJIOCKOCTH.

JlinHa (Moayib) BeKTOpa. PaBeHCTBO BEKTOPOB.

VYron mexnay Bektopamu. Oriepaniuu HaJl
BEKTOpaMU: YMHOKEHUE BEKTOpa Ha YUCIIO,
CJIOYKEHHUE, CKAJIIPHOE MPOU3BEACHUE

®opMyJIMPOBATh OIPEACICHUS M WIUIIOCTPUPOBATH I10-
HATUS BEKTOPA, JAJIUHBI (MOIYJIsl) BEKTOpPA, KOJUIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTes JUIMHY U KOOPJAUHATBI BEKTOPA.

Haxoautpb yron Mexay BEKTOpamH.

BbInoJHATH onepanuu HaJl BEKTOpaMHu.

BbINOJHATHL NMPOEKTHI 110 TEMaM HCIIOJIB30BAHUS BEKTOP-
HOTO MeETOJla MNpHU pELIeHWH 3a7ad Ha BbIYUCICHUS U
JI0Ka3aTenbCTBa

YMeHHe NOHHMMAaTb U HCIOJIB30BATh
MaTeMaTUYECKUE CPEACTBA HATIIAIHO-
CTH.

YMeHue npuUMEHATh UHAYKTUBHBIE U
JIelyKTUBHbIE CIOCOOBI  paccyxiae-
HUW, BUACTh pa3JIM4YHbIE CTPATETUU
pelIeHus 3a1ay.

YMeHHe IUIaHMPOBAaTh M OCYIECTB-
JATH JI€ATEIBHOCTh, HAIPABICHHYIO
Ha pCEIICHUE 3a1ad HCCIEeN0BaTElb-
CKOI'0 Xapakrepa,

Peseps Bpemenu —15 4
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