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INOACHUMTEJIBHASA 3AIINCKA

[Tporpamma o maTemMatuke pa3paboTaHa B COOTBETCTBHHU CO CIEAYIOIMIMMHU JOKYMEHTAMH:

- 3akoH PO «O6 obpazoBanum» oT 29.12.2012 r.Ne273-03;
- [IpumepHbIe TporpaMMBbl OCHOBHOTO 00111eT0 00pasoBanusi. Matemaruka. (CtanaapTsl BToporo nokosieHus.) — M.: I[Ipocsemenwue, 2010.
- COOpHHK IPUMEPHBIX pabOYNX IPOTpamM, 7-9 KIIACChI: MOCOOUE IS YUHTENeH 00neo0pa3oBaTeIbHbIX YUpexkaeHui/ cocrapurens: T.A.Bypmucrposa. -
M: Ilpocsemenue, 2020r.
- UHcTpykTHBHO-MeToiM4eckoe mucbMo «O mpernoaaBanuu yuebHoro npeamera «Marematrka» B 0011eoOpa3oBaTesbHBIX Opranu3anusax benropoackoit
obnactu B 2021-2022 yuyeOHOM roy»;
- Ha OCHOBE YU4E€OHUKOB JIJIs1 00111€00pa30BaTEIbHBIX Opranu3anuii: «Anredpa» 7-9 knaccel, aBropsl FO.H.Makapsrues,H.I'.Munmiok, K.M.Hemxkos,
C.b.CyBopoBa, uznarensctBo M. «IIpocsemenuer, 2019; «I'eometpus» 7-9 knaccel, aBropsl JI.C.Atanacsan, B.®.byry308B u ap., U31aTenbcTBO
M.«IIpocBemenuey, 2018.

B mporpamme Takke yIUTHIBAIOTCS JOMUHUPYIOIINE MU U ToJoxeHus [IporpaMMbl pa3BuTis 1 GOpMUPOBaHHS YHUBEPCATBHBIX YUEOHBIX NEHCTBHIMA
IUTsSi OCHOBHOTO 001I1er0 00pa3oBaHusi, KOTOPBIE 00eCTIeYrBarOT (HOPMUPOBAHIE POCCHICKOH IPakTaHCKOW UACHTHYHOCTH, KOMMYHUKATHBHBIX KadeCTB
JMYHOCTH ¥ CIIOCOOCTBYIOT (POPMHUPOBAHHIO KITFOYEBOW KOMITETEHIINHN - YMEHUS YIUTHCS.

[Tporpamma npenHa3HayeHa s yqanmxcs 7-9 kimaccos, paccuutana Ha 510 4.

B cootBerctBuu ¢ TpebGoBanusmMu denepaibHOr0 TroCyIapCTBEHHOTO OO0pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO 00Iiero oOpa3oBaHUS MpeaMeET
«MaremaTuka» u3ydaercs ¢ 7-To mo 9-i kjacc B BUAC CICIYIONUX yU4eOHBIX KypcoB: 7-9 kiacc — «Anredpa» u «['eomerpus». OO011ee KOIMIeCTBO YPOKOB
B Henenro ¢ 7 1mo 9 xitacc cocrasisgeT 15 yacos

Knacce KonnuectBOo 4acos KonnuectBo Bcero yacoB 3a
B HEJEITIO y4eOHBIX HEJIETb y4eOHBIH TOT
7 KJacc 5 34 170
& Knacc 5 34 170
9 kiacc 5 34 170
Bcero wuwacoB mo 510
npeaMeTy




JIMYHHOCTHBIE, METANIPE/IMETHBIE U NIPEJMETHBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA "MATEMATHKA"
[TporpamMma no3BoJIsIET JOOUBATHCS CIICTYIOIINX PE3YIBTATOB OCBOCHHUS 00pa30BaTEIbHOM IIPOTrPaMMBI OCHOBHOTO 0011ero 00pa3oBaHusL:

JAUYHOCHIHbLE:

OTBETCTBEHHOTO OTHOIICHUS K YUYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO  CAMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMU
K 00y4EHHIO U MTO3HAHUIO;

(bOpMI/IpOBaHI/IFI KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€HI/II/I n COTPYAHHUUYCCTBC CO CBCPCTHUKaMM, CTapmIMiMu W MJIaJUIIMMHU B
o0pa3oBaTesIbHOM, yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKON U APYIHX BUAAX JIEITEILHOCTH;

YMCHUA SACHO, TOUHO, 'PaMOTHO H3JlaraTb CBOW MBICJIN B YCTHOﬁ A MMACHMEHHOM peunr, NOHUMATb CMBICJI MOCTaBJICHHOM 3ala4yu, BBICTPAHMBATH
apryMEHTAalHI0, IIPUBOAUTD IPUMEPBI U KOHTPIIPUMEPHI;

NEePBOHAYATBHOTO TPEJICTABICHNS O MaTEMaTHYeCKOIl Hayke Kak cepe UeloBEeUecKoil AesTeNbHOCTH, 00 JTanax e€ pa3BUTHs, O €€ 3HAYNMOCTH
JJIA pa3sBUTUSA OUBUIIM3AallN, OCO3HAHUA BKJIala OTCYCCTBCHHBIX yqéHBIX B Pa3BUTHC MI/IpOBOﬁ HAyKH, MNAaTpUOTHU3MA, YBAXKCHUS K OTe‘IeCTBy
KPUTHYHOCTHU MBIIUJICHW A, YMCHUA PACIIO3HABATD JIOTUYCCKN HCKOPPCKTHBIC BBICKA3bIBAHWA, OTJIIMYATh TUIIOTE3Y OT q)aKTa;

KpC€aTHBHOCTH MBIIIJICHUSA, MTHUIIUATHUBBI, HAXOAYUBOCTHU, AKTUBHOCTHU ITPU PCIICHUN apI/I(i)MeTI/I‘IeCKI/IX 3a1a4,

YMEHHSI KOHTPOJIMPOBATH MPOLIECC U PE3YAbTAT YUeOHOI MaTeMaTUYECKON e TENbHOCTH;

(hopMHpOBaHUSI CIOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIIPUSITHIO MAaTEMaTHYECKHX OOBEKTOB, 33/1a4, PEIICHUN, PacCyKIeHUM;

JInyHOCTHBIE Pe3yabTAaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH!

1 TI'paxnanckoro BocnuTanus
*  pa3sBUTHE B JIETCKOH cpejie OTBETCTBEHHOCTH, MPUHIIUIIOB KOJIEKTHBI3MA U COLMAILHOMN CONTMIapPHOCTH;

*  (opMmupoBaHue CTaOUIBLHOW CHCTEMbl HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK JMYHOCTH, MO3BOJIAIOIIUX MPOTHUBOCTOSThH
UJCOJIOTUU IKCTPEMHU3MA, HAlMOHAIM3Ma, KCeHO(POOUH, KOPPYMIHH, NUCKPUMHUHAIMHU IO COLUAIbHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIIMOHAJIBHBIM MIPU3HAKAM U JAPYTUM HETATUBHBIM COIMAIIbHBIM SIBICHUSM;

2 TlaTpHOTHYECKOr0 BOCIHTAHHS

*  (opMupOBaHHE POCCUICKON TPAXKIAHCKON UICHTUYHOCTH;
* (opMupoBaHHE YMEHHS OpPUEHTHPOBATHCS B COBPEMEHHBIX OOIIECTBEHHO- MOJUTHUYECKUX MPOIECcaX, MPOUCXOAININX B

Poccun m Mupe, a Takke OCO3HAHHYIO BbIpaOOTKY COOCTBEHHOW NO3MLMHU 110 OTHOLICHHIO K HUM Ha OCHOBE 3HaHMS U
OCMBICIICHUS UCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTH)KEHUI Hallel CTpaHbl;
3 JlyXOBHO-HPaBCTBEHHOI0 BOCIHTAHMS
*  pa3BUTHA y JIeTell HPaBCTBEHHBIX YYBCTB (UECTH, J0JITa, CIIPABEVIMBOCTH, MUJIOCEPIUS U APYKETOOUs);
*  cojeicTBUs (POPMUPOBAHMIO Y JAE€TEN MO3ZUTUBHBIX )KU3HEHHBIX OPUEHTUPOB U TIAHOB;

6. Tpy10BOro BOCIIUTAHUSA

*  (opMupOBaHUS YMEHHI W HaBBIKOB CaMOOOCITY)KUBaHUS, MOTPEOHOCTH TPYIUTHCS, JOOPOCOBECTHOTO, OTBETCTBEHHOTO U
TBOPYECKOTO OTHOIICHHUS K pa3HbIM BHJAM TPYIOBOW ESITEIBHOCTH, BKJIIOYas OOyYCHHE W BBITIOJHCHHE JOMAITHUX
00s13aHHOCTEH;

*  pa3BUTHS HABBIKOB COBMECTHOW paOOThI, YyMEHHs pabOTaTh CaMOCTOSTEILHO, MOOWIN3YS HEOOXOIMMBIE PECYpCHI,



IIPaBUJIBHO OLIEHMBAsl CMBICI U MOCJIEICTBUSACBOUX JCHCTBUI.
8.IleHHoCTEll HAYYHOI'0O MO3HAHMA

® COJICHCTBUE TIOBBIIICHUIO MPHUBJICKATEILHOCTH HAYKU [UIsI TOAPACTAIONIETO0 TIOKOJICHUS, TOJICPKKY HaydHO-
TEXHUYECKOTO TBOPUYECTBA JACTEH;
CO3aHME YCIIOBHU JIJISl TTOJTYUEHUS IETHMU JOCTOBEPHOH WH(POPMAITUU OTIEPEIOBBIX JOCTHIKEHUSX M OTKPBITHUSIX MHUPOBOM M OTCUECTBEHHOU
HayKH, MTOBBIIICHUS 3aMHTEPECOBAHHOCTH MOIPACTAIOIIEI0 MOKOJEHUS B HAYYHBIX MTO3HAHUIX 00 YCTPOMCTBE MUpa U 00IIECTBA.

memanpe OMemHble:

® yYMEHHs CaMOCTOSTEILHO ONPEAEIATh LI€JIN CBOETO 00y4eHUsI, CTaBUTh U (POPMYIHpOBaTh AJisi ce0s1 HOBBIE 3a/1a4M B yu€Oe, pa3BUBAaTh MOTHUBBI U
MHTEPECHI CBOEH IMO3HABATEIBHOM IEATEIbHOCTH;

CIOCOOHOCTH CaMOCTOSITEIbHO IUIAHUPOBATh aJbTEPHATHUBHBIE IYTH TOCTHXKEHHUS Iiesiel, OCO3HAHHO BbIOMpaTh Haubojiee 3(PPEeKTHUBHBIE CIIOCOOBI
pelieHns yueOHbIX U MM03HABaTENbHbBIX 3a/1a4;

YMEHHSI OCYILECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEO0XOAUMbIE KOPPEKTHUBHI,

CIIOCOOHOCTH a/IeKBaTHO OLIEHMBATh MPAaBHJILHOCTh WM OLIMOOYHOCTH BBINOJHEHMs y4eOHOU 3amauu, €€ OOBEeKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOYKHOCTH €€ PELLICHHUS;

YMEHHUS YCTAHABJIMBATh MPUYUHHO-CIEJCTBEHHBIE CBSI3M; CTPOMUTH JIOTUYECKUE PACCYXKACHUS, YMO3AKIOUEHUs (MHAYKTUBHBIE, NEyKTUBHbBIC U IO
AQHAJIOTHH) ¥ BBIBOJIBI;

YMEHUS CO3JaBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINUECKUE CPEACTBA, MOJIENIN U CXEMBI JUI PELICHUs y4eOHBIX U MO3HABATEIbHBIX
3ajauy;

pa3BUTHS CIIOCOOHOCTH OPraHU30BBIBaTh y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATENBHOCTh C YYMTEIEM M CBEPCTHUKAMM: ONPEACIATH LIEIH,
pacrpenesiaTe GYHKIUM U POJM Y4aCTHUKOB, B3aMMOJEWCTBOBATH U HAXOJIUTh OOIIME CIIOCOOBI pabOThI; YMEHHUs paboTaTh B IpyIIE: HaXOIUTh
olmiee pelleHHe M paspelmarb KOH(IMKTBI Ha OCHOBE COIJIACOBaHMs IMO3ULMHA M ydé€ra HMHTEpPEcOB; ClyllaTh NapTHEpa; (OopMyIupOBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

(bopmupoBaHus yueOHOH M 00IEN0Ib30BaTENbCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUI
(MKT-KOMIETEeHTHOCTEH);

[IEPBOHAYAIIBHOTO MTPEJICTABICHHS 00 UAEAX U O METOJaX MaTEMAaTUKU Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU M TEXHUKU;

Pa3BUTHS CIOCOOHOCTH BUIETh MATEMATUYECKYIO 331a4y B APYIUX AUCLHUIUIMHAX, B OKPY)KAIOLIeH KU3HY;

YMEHUS HaXOJUTh B PA3JIMYHBIX UCTOYHUKAX UH(OPMALIHIO, HEOOXOIUMYIO JUIs pEeLIeHHUs] MaTeMaTHYECKUX IPO0JIeM, U MPEJICTABIATh €€ B IOHATHON
¢dopme; IPUHUMATh pellIeHHE B YCIOBUAX HENOJIHON U N30BITOYHON, TOUHON M BEPOSITHOCTHON MH(POPMaLUH;

YMEHUS NMOHUMATh U MCIIOJB30BaTh MaTeMaTHUECKHE CPEACTBA HAIJISIIHOCTU (PUCYHKH, YEPTEXH, CXEMBI U JIp.) JUIl WLTIOCTPAIMM, UHTEPIIPETALH,
apryMeHTaluu;

YMEHUS BBIJIBUTaTh TUIIOTE3bI IPU PELICHUN YUeOHBIX 33]au M MOHUMaHUs HEOOXOAMMOCTH UX MIPOBEPKHU;

MIOHMMAaHMsI CYIHOCTH aJITOPUTMUYECKUX MTPEANIUCAHUN U YMEHHUSI IECTBOBATh B COOTBETCTBUHU € IIPEUIOKEHHBIM AIITOPUTMOM;

YMCHHA CAMOCTOSATCIIBHO CTABUTH LICIIH, BBIGI/IpaTL " CO3aaBaTh AJITOPUTMBI IS pCHICHUA y‘{e6HLIX MaTeMaTU4YCCKUX HpO6J'ICM;



® CIIOCOOHOCTH IUTAHUPOBATH U OCYIIECTBIIATH JEATEIbHOCTh, HANIPABICHHYIO HA PEIICHUE 33/1a4 HCCIIEA0BATEICKOTO XapaKTepa;

npeomemmubole:
1)oco3HaHue 3HaUEHUSI MATEMATUKH JIJIs IOBCEJHEBHOM KU3HU YEJIOBEKA;
2)IpeCTaBIeHUsT O MaTEeMaTH4ecKOl Hayke Kak cdepe MaTeMaTH4eCKOH AeATeNbHOCTH, 00 »Tamax e€ pasBUTHs, O €€ 3HAYUMOCTH AJs Pa3BHTHUSA
LMBUJIU3ALUY;
3)ymeHus paboTaTh ¢ MATEMATHUYECKUM TEKCTOM (CTPYKTYPHPOBAHHE, U3BJICUCHHE HEOOX0IUMOM MHGOPMAIIUH), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH
B YCTHOM M MMCbMEHHOU peuu, IPUMEHSISI MaTEMaTHUYECKYIO0 TEPMUHOJIOTUIO M CUMBOJIMKY, UCIIOJIb30BaTh PA3JIUYHbIC SI3bIKM MATEMATUKHU (CIIOBECHBIH,
CHUMBOJIMUECKHH, TpadUUecKuii), pa3BUTHS CTIOCOOHOCTH 0O0CHOBBIBATH CY)KJCHHUS, IPOBOIUTH KIIaCCU(DUKAIUIO;

4)BnaneHust 0a30BbIM MOHATUHHBIM aNNapaToOM: UMETh IpPEJICTaBICHHE O 4Yucie, APoOH, MPOLEHTaX, 00 OCHOBHBIX I'€OMETPUUYECKUX OOBEKTax

(Touka, mpsAMas, JOMaHas, Yroj, MHOTOYTOJbHHMK, MHOTOIPAaHHUK, KPYI, OKPYXHOCTb, 1ap, cdepa u 1p.), (GOPMHUPOBAHUS MPEACTABICHUN O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B peaIbHOM MHpPE M Pa3IMYHbIX CIOCO0AaX UX U3YUEHHUS;

5)pakTHYEeCKH 3HAYMMbIE MATEeMaTHYECKUE YMEHMsSI W HaBBIKH, WX TPUMEHEHHE K PEIICHUI0 MAaTeMaTHYeCKMX M HEeMaTeMaTHYeCKHX 3ajad,
MIpeIoJIararoniue yMeHus:

BBITIOJTHATH BEIYUCIICHUS C HATYpaIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH H JCCITUYHBIMU JIPOOSMH MOJIOKUTEILHBIMHU M OTPUIATEIHHBIMH YHCIIAMU;

peraTh TEKCTOBBIE 3aa4H apU(PMETHISCKUM CITIOCOOOM U C TIOMOIIIBI0 YpaBHEHUH;

n300paxkath GUTYPHI HA TIIOCKOCTH;

WCIIOJIb30BaTh T€OMETPUUSCKHUM «SI3BIK» ISl OTIMCAHUS TIPEIMETOB OKPYXKAIOIIETO MUPa;

U3MEPSATH JJTUHBI OTPE3KOB, BETUYUHBI YTJIOB, BBIYUCIIATH MJIOMIAAN U 00BbEMBI GUTYp

pacrno3HaBaTh U U300pakaTh paBHbIE U CHMMETPUYHbIE (DPUTYPBI;

MIPOBOJUTH HECIOXKHBIE MPAKTUUECKHUE BHIYHUCICHHS C MTPOLIEHTAMU, UCII0JIb30BATh MPUKUAKY U OLIEHKY; BBIMOJIHITH HEOOXOIMMbIE U3MEPEHUS;
HCIO0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJISl 3alIUCH OOLINX YTBEPKACHUHU, (OpMYJ, BRIpaKEHUH, ypaBHEHUH;

CTPOUTH Ha KOOPJIUHATHOM TIOCKOCTH TOUYKH IO 33/IaHHBIM KOOPAWHATAM, OMPEIeNSITh KOOPINHATHI TOUYEK;

® YUTaTh U UCIIOJIb30BAaTh HH(GOPMAIUIO, IPEICTABICHHYIO B BUJIE TaOJIULIbIL, TUarpaMMbl (CTOJI0YaTON WIIM KPYroBoOii), B rpadiueckoM BUJIE;

e peuiath NpocTeire KOMOMHATOPHBIE 3a7a4u IEpeOOPOM BO3MOKHBIX BAPUAHTOB.

ITnanupyemoie pesynomamel uzyuenus npeomema «Mamemamuxay

7 kJjacc
Buinycknuk nayuumcs:
° MIEPEXOIUTh OT OAHOM (POPMBI 3aMKUCH K JPYroH, MPeACTaBIATh AECATUYHYIO IpOOh B BUEC OOBIKHOBEHHOW U OOBIKHOBEHHYIO — B BUE JECATHYHOM,
3aMMCHIBATh OOJIBIINE U MAJIbIE YHCIA ¢ UCIIOIL30BAHUEM LIENBIX CTEIIEHEN TECITKH,
° BBITIONTHATH apu(PMeTHYECKUE NeHCTBUS C pallHOHATHHBIMU YHCIIAMHU, CPABHUBAThH PALIMOHANIBHBIE U JEWCTBUTEIbHBIC YHCIIA, HAXOIUTh B HECTIOKH BIX
Cly4yasX 3HaYEHUsI CTEIIEHEW C HAaTypaJbHBIMU ITOKA3aTEISIMU, HAXOAUTh 3HAYECHUS YUCIIOBBIX BBIPAKCHUN;
° OKPYTJISTH IENIbIE YKCia U JeCITUYHBIE TpOoOH;
° 3anuchIBaTh AreOpanveckre BhIPaKEeHUs, HAXOAUTh 3HAUYECHUE aNTreOpandecKoTo BIPKECHHUS,

L4 3allUCbIBaTh B CTAHAAPTHOM BHUJC: YUCIIA, OJHOUICH W MHOTOYJICH,



° BBITIOJIHATBOCHOBHBIC HeﬁCTBHHZ CO CTCIICHAMMU C HAaTypaJIbHBIMH IIOKA3aTC/IAMU, C OAHOWICHAMU U MHOI'OYJICHAMU,

. PUMEHSATH (POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS, BBIIOJIHATH TOXKIECTBEHHBIE IPE0Opa30BaHus;

o YMETb PACKJIAAbIBATh MHOTOYWIEH HA MHOKUTEIIH;

. YCTaHaBIMBATh PABHOCHIIBHOCTh YPAaBHEHHM, PEIIaTh JINHEWHBIC YPABHEHUSI C OJJHUM HENU3BECTHBIM;

. peuaTh JIMHEWHbIE YPABHEHUS, JEJIAaTh IPOBEPKY IIPHU PELICHUN YPABHEHUH U CUCTEM YPaBHEHUU;

. peniaTh TEKCTOBBIE 3aJJa4M Ha COCTABIICHUE YPABHEHUN C OJHOW IIEPEMEHHOM U IBYMs1, HHTEPIIPETUPOBATH MOJYYEHHBIN pe3yabTaT, IPOBOIUTh
0TOOp pemeHni ucxoas u3 GOpMyYIMPOBKH 3a/1a9H;

. n300paxxaTh Yynciaa TOYKaMHU Ha KOOPJMHATHOMN NpsSMOii;

. ONPENENATh KOOPANHATEI TOYKH INIOCKOCTH, CTPOUTHh TOUKH C 3aJaHHBIMUA KOOPJIWHATAMH ;

. YMETb peliaTh CUCTEMbl YpaBHEHUN: rpaduuecku, criocoooM MoJCTaHOBKH, CIOCOOOM CIIOKEHHUS;

. OMMCAHUS 3aBUCUMOCTEN MEX 1y GU3NUECKUMU BETUUNHAMHU.

. IT0JIb30BATHCSI TEOMETPUUECKHUM SI3BIKOM ISl OTIMCAHUS MPEIMETOB OKPYXKAIOIIEr0 MUPA;

. pacrno3HaBaTh FreOMETpUUecKHe (PUTyphl, pa3nuyaTh UX B3aUMHOE PACIIOJIOKEHNE HA PUCYHKAX;

. n300paxaTh reoOMeTpuUecKre (PUrypsl, pa3inyaTh UX B3aUMHOE PACIIOJIOKEHNE; BBIMOIHATH YEPTEXKU 10 YCIOBHIO 3a/]auu;
. pelaTh 3ajaud  Ha B3aMMHOE€ PacroJOKEHUE TeOMETPHUUECKUX QUTyp;

. pelaTh 3a1a4i Ha HaX0XKICHNUE PACCTOSIHUS MEXAY TOYKAMHU U BBIPAXKaTh €T0 B PA3JIMYHBIX CIUHUIIAX;

. pacro3HaBaTh Ha YepTexkax, MOJEISIX U B OKpYy’Karolleld 00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TeJa, N300pakaTh UX;
. B IIPOCTEHIIINX CIIy4asiX CTPOUTH CEYECHHS U PA3BEPTKH POCTPAHCTBEHHBIX TE;

. pelaTh reoMeTpUYecKre 3aa4k, ONUPasICh Ha U3yYCHHbIE CBOWCTBA (PUI'Yyp U OTHOLICHUN MEX Yy HUMHU, IPUMEHSS JONOJHUTEIbHbIE TOCTPOCHMS,
anreOpandeckuil anmnapar,

. pelIaTh HECIO0XKHbIE 3a7a4i Ha IIOCTPOEHUE C MTOMOIIBIO LIUPKYJIA U TMHEUKY;

. pacrno3HaBaTh BBIITYKJIBIE U HEBBITYKIIBIE MHOTOYT OJIbHHUKH;

. pelarh 3a1a4y Ha Pa3sBEPTKU MHOTOIPAHHUKOB;

. pelaTh 3a/1a4y Ha HaX0X/IeHUe BEepILUH, pedep, TpaHeil y mupamMu/ibl;

. pelarTh 3a1a4u Ha FeOMETPUUYECKNE IOCTPOCHUS;

. pelaTh 3a/lauu Ha J0Ka3aTelbCTBO, OMMPAsiCh HA U3YyYEHHbIE CBOMCTBA (PUIYp U OTHOILLIEHUS MEX/y HUMH U IPUMEHsISI H3y4EHHbIE METO/Ibl U
JIOKa3aTeNIbCTBA;

. pelaTh HECIOXKHBIE 33JJauydl Ha MpeoOpa3oBaHKe IUIOCKOCTH, IPUMEHSIS OTIPEe/IeNIeHUs] CHMMETPUii, TOBOPOTA;

. peuiaTe MpOCTEHINNE 3aa4y Ha IPUHAJUICKHOCTh TOYEK Ha IIPSMO;

. peuiaTh 3a1a4i Ha U3MEpPEHUE YIJIOB Ha INIOCKOCTH U B IIPOCTPAHCTBE;

. HAaxOJUThb IIEPUMETP MHOTOYIOJIbHUKA; HAXOAUTH JUIMHY JIOMaHOM;

. peuaTh 3a1a4i Ha CBOMCTBA CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;

BLIHyCKHI/IK noayuum 603MONICHOCMb HAYUUMbCA:



Pemate HecI0KHbBIE MPAKTUYECKHE PACUETHBIC 33]]a4H, B TOM YHCJIE C HCIIOJIb30BaHHEM ( ITPH HEOOXOIMMOCTH) CIIPAaBOYHBIX MAaTE PHAJIOB,
KaJIbKYJIATOpA, KOMHBIOTepa;yCTHOfI IMPUKUAKA U OLICHKU PE3YyJibTaTa BBEIUKMCIJICHUN C MCIOIb30BAHUEM Pa3JINIHbIX IPUEMOB;
HMHTEpIIPETALUU PE3YyIbTaTOB PEIICHUS 3aa4 C YU€TOM OTPaHUYECHUH, CBI3aHHBIX C PEAIbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX ITPOLIECCOB U SIBJIICHUIA.
BBITIOJIHATH apI/I(i)MeTI/I‘-IeCKI/IC IICﬁCTBPISI C yncjaMy, 3allMCaHHBIMHA B CTAHAAPTHOM BUAC HAXOJUTH HanOoJIbIIIee U HAaUMEHbIIIEE 3HAUCHHUE anre6pa1/1quKHx
BBIPAYKEHUI; BBINOIHATH TOKIECTBEHHbIE IPE0Opa30BaHus IPOCTENILINX BBIPAKEHUH, COJEPKAILUX [TapaMeTp;
pemaTh MpoCTeHIe ypaBHeHHS, AAIONIIEe BO3MOKHOCTh IPUMEHHUTH (DOPMYIIBI COKPAIIEHHOTO YMHOXEHHUST; HAXOIUTh HY)KHbIE ()OPMYIIBI B CIIPABOYHBIX

MaTepuajax; pelaTb HeCTaHIapTHhIE 33/1a4 C OJHON IEPEMEHHOM U JBYMS [IEPEMEHHBIMU; I'papUUECKU WILTIOCTPUPOBATh YPABHEHHUS C IBYMS
HEU3BECTHBIMUHAXOOUMb PEHICHUS <GKU3HCHHBIX» (KOMHGTGHTHOCTHI)IX) 3aaa4, B KOTOPBIX UCITOJIB3YIOTCA MATEMATHYCCKUEC CPECACTBA,
c030a6amb MPOAYKT (Pe3yabTaT MPOEKTHOM JIEATENLHOCTH), AJIsl U3yUEHUS U OMUCAHUS KOTOPOTO UCHOJIb3YIOTCS MaTEMAaTUYECKUE CPECTBA.
OBJIAJICTh MCTOAAaMU PCIICHUA 3a4a4 Ha BBIYUCIICHUA U JOKA3aTCJIIbCTBA: METOJAOM OT NPOTUBHOI'O, METOJJOM Hepe6opa BapHWaHTOB,
OBJIAJIETh TPAAUIIMOHHON CXEMOH pelIeHHs 3a/1a4 Ha MOCTPOCHHE C TIOMOIIbIO [IUPKYJIS U JIMHEUKH: aHaIu3, IOCTPOEHHUE, T0KA3aTeIbCTBO U HCCIEI0BAaHUE;
pelaTh reoMeTpUYecKre 3aJaur Ha B3aMMHOE PacIoJIOKeHUEe TeOMEeTpUUYECKUX (PUryp B MPOCTPAaHCTBE;CTPOUTH 3aMKHYThIE JIOMaHble s (UTYp B
MIPOCTPAHCTBE;PEIIATh 3a/1a4H Ha B3aMMHOE PACIONI0KEHNE T€OMETPUUYECKUX (DUTYP;HAX0O0UMb PEIIEHUS «OKU3HEHHBIX» ( KOMIETEHTHOCTHBIX) 3a]a4, B
KOTOPBIX UCHOJIB3YIOTCSI MAaTEMAaTUYECKUE CPEICTBA;c030a8ams MPOIYKT (pe3yabTaT MPOEKTHON NS TETbHOCTH), ISl U3YUEHHS U ONTUCAHUSI KOTOPOTO
HCIIOJIB3YIOTCA MAaTEMATUYCCKUEC CPEACTBAOIIMCAHUA PEATIbHBIX chyauHﬁ Ha SA3BbIKE FGOMeTpI/II/I;PeIHaTB 3ala4i Ha MHOTOT'PAHHBIC YTJIbI, UCIIOJIb3 Y ITOHATUC
«CEYEHHUe».pelIaTh NPaKTUYECKHUE 3a]aull , CBA3aHHBIE C HAX0XKJICHHE T€OMETPHUUECKUX BEJIUYHH (MCII0JIb3Ys IPU HEOOXOAUMOCTH CIIPAaBOYHHUKH U
TEXHUYECKUE CPEACTBA)IOCTPOCHUN € MOMOILBIO T€OMETPUUECKUX HHCTPYMEHTOB (JIMHEHKA, YTOJIbHUK, HUPKYJIb, TPAHCIIOPTHUD)
8 kuace

BbinmyckHUK 8 KJIacca HAYYUTCH:

Beipaxxats uncia B 5KBUBJIEHTHBIX (hopMax, BbIOMpast Hanbosiee MOAX0IAIIYI0 B 3aBUCMOCTH OT KOHKPETHOMN CUTYalluy;
CPaBHUBATh U YHNOPAJOYMBATE PALMOHAIBHBIE YMCIIA;BBIMOIHITE BEIYUCIEHHS ¢ PAMOHAIIBHBIMU YHCIIAMH, COYETasl yCTHbIE U MUCbMEHHbIE TPUEM bl
BBIUMCIJIEHUH, IPUMEHEHHUE KaIbKYJIATOPa;0epHUPOBATh NOHATHEM KBAaJPATHOI'O KOPHS, IPUMEHATh €r0 B BBIYMCICHUAX;BBIIIOJIHATh IPE0Opa3oBaHus
BBIPAXKEHUH, CO/IEPKAILIUX CTENEHU C LEJIbIMU [I0KA3aTeIsIMU U KBAJPaTHbIE KOPHU;BBIINOJIHATh TOXKIECTBEHHbIE IPE0OPa30BaHus pallMOHAIbHBIX
BBIPQ)KEHUI HAa OCHOBE MIPABUJI C alredpanyecKUMU ApoOsMU;peIiaTh OCHOBHbIE BU/Ibl PALIMOHAIBHBIX YPAaBHEHUH ¢ 0JTHON NIEpEMEHHOM;TOHUMATh
ypaBHEHHE KaK BXXKHEHUIIYI0 MAaTEMaTHYECKYIO0 MOJIEJb JJIsl ONMCAHMS U U3YUYEeHUS Pa3HOOOPA3HBIX peasIbHbIX CUTYalU, pelaTh TEKCTOBbIC 3a/1a4U;
[IOHMMATh U UCIOJIb30BaTh (DYHKIMOHAIbHbIE IOHATHUS U A3bIK (TEPMHMHBI, CUMBOJIMYECKHE 0003HAUCHUS);CTPOUTh IPapUKH IEMEHTAPHBIX (DYHKLIUH;
HCCIIEI0BaTh CBOMCTBA YMCIIOBBIX (DYHKIMI HA OCHOBE M3YYEHHMSI TOBEICHUS UX Ipa(UKOB;IOHUMATh (DYHKIIMIO KaK BaKHEHIYI0O MaTEMaTHUYECKYI0 MOJENb
JUIsL OTIMCaHMS MTPOLIECCOB U SABJICHUN OKPYXAIOIIEro MUPA, MPUMEHATh PYHKIIMOHAIBHBIN A3bIK /ISl OMMCAHUS U UCCIIE0BAHMS 3aBUCUMOCTEH MeX 1y
(GU3NYECKUMU BeIMYMHAMU; YUEHUK HAy4YHUTCS MCIIOJIb30BaTh NMPOCTeHIe cnocoObl MPpeCTaBICHNS U aHaIM3a CTATUCTUYECKUX JAHHBIX. YUEHUK
HAy4YUTCS] HAXOJAUTh OTHOCUTENIBHYIO YaCTOTY;
BeinmyckHuK 8 Kj1acca MOJyYHT BO3MOKHOCTD!

HAYYHUTHCS UCIIOJIb30BaTh MPUEMBI, PALIMOHATM3UPYIOIINE BEIYUCICHUS, TPUOOPECTH NPUBBIUKY KOHTPOJIUPOBATH BEIUMCIICHUS, BEIOUPAs MOIXOASAIIH i
JUISL CUTYalllu CIIOCOO;BBINOJIHATH MHOTOIIIArOBBIE MPE0Opa30BaHMsl palliOHAIBHBIX BHIPAXKEHUH, IPUMEHSS IIUPOKUN HAOOp crtocoO0B U MPUEMOB;



OBJIAJIETh CIIELUATIbHBIMU IPUEMAaMU PELICHUS YPABHEHU; YBEPEHHO IPUMEHSATH anmnapaT ypaBHEHUM JUlsl pelieHHs pa3HOO0pa3HbIX 3a/1a4 U3 MaTEMaTUKH,
CMEXHBIX IIPEIMETOB, MPAKTUKHU; TPOBOAUTH UCCIECIOBAHMUS, CBSI3aHHBIC C U3yYCHUEM CBOMCTB (DYHKIIU, B TOM YHCJIE C HCIIOJIb30BAaHHEM KOMITBIOTEPA; Ha
OCHOBE I'pa(h)MKOB M3Y4EHHBIX (DYHKIIHI CTPOUTH O0JIee CIIOKHBIE TPapUKH (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMI TOYKAMH U T. I1.);

MCTIOJIB30BaTh (PYHKIIMOHATIBHBIEC MPEICTABICHHUS U CBOMCTBA (DYHKIUH JUIS PeIICHHs] MAaTeMAaTHIECKUX 3a]ad U3 Pa3IMYHBIX pa3JelioB Kypca;

VY4eHUK MOIy4UT BO3MOKHOCTH IPUOOPECTH NEPBOHAYANIBHBII OIBIT OpraHU3aui cOopa JaHHBIX IPU MIPOBEJIEHUH OIIPOca OOIIECTBEHHOTO MHEHHU A,
OCYIIECTBIISITh UX aHAIN3, IPECTABIATH PE3YIbTAThl OIPOCa B BU/IE TAOIHIIBI, AUATPAMMBI.

I'eomerpus

Y4eHuk HayuuTcs:

[Tonb30BaTbes A3BIKOM T€OMETPUN AJISI OTIMCAHUS IPEIMETOB OKPYXKAIOIIEro MUpPa U MX B3aUMHOTO PACIIOJIOKEHHUS; paclo3HaBaTh U U300paXkaTh Ha
yepTekax U pUCyHKax reoMeTpruueckue purypsl U uX KOH(QUIypaluyu;HaXo0AUTh 3HAUEHUS IJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOILIEHUS, TPayCHYIO
Mepy yrioB oT 0° no 180°, mpuMeHsst onpeesieHus, CBOMCTBA U MPU3HAKK (PUTYP U UX 3JIEMEHTOB, OTHOLIEHUS QUryp (paBEHCTBO, CUMMETPHUH, IIOBOPOT);
pelaTh 3a/1a4M Ha J0Ka3aTelbCTBO, OMUPAsCh Ha U3y4YEeHHbIE CBOMCTBA (GUTYp U OTHOIIEHUN MEXTy HUMHU U MIPUMEHSIS U3y4YE€HHBIE METO/Ibl I0Ka3aTeIbCTB;
pelaTh npocTeiiye IIaHUMETPUUECKUe 3aJaul B IPOCTPAHCTBE; MCIIOIb30BaTh CBOMCTBA IUIOLIACH U YIJIOB MPHU PEIICHUH 3a]]ad Ha HaX0K/I€HUE JITMHBI
OTpe3Ka, IPayCHOM Mephl yria;BEIUUCIATH MIIOMAAN TPEYrOJIbHUKOB, MPSIMOYTOJbHUKOB, apajlyieIOrpaMMOB, Tpaneluii;* BBIYUCIATH JJIMHbI THHEHHBIX
AJIEMEHTOB (DUTYP M UX YTJIbI, UCTIONB3YS  (OPMYJIBI IUTOMa el (GUTyp;pemaTh 3aJa4u Ha T0Ka3aTeIbCTBO C UCIIOJIb30BaHUEM (GOopMyIT TUIoIaael Guryp;
pelaTh NpaKTUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOKIAECHUEM IeOMETPUYECKUX BETMUNH (MCHOJb3Yys IPU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE
CpencTBa).

YUYeHHK NOJYYUT BO3MOKHOCTD:

YIIIYOUTh M pa3BUTh NPEICTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;0BJIAZETh METOJAMH PEIIECHUS 3a/1a4 Ha BBIYMCIICHUS U
JI0Ka3aTeNbCTBA: METOAOM OT IPOTUBHOIO, METOJIOM Iepedopa BapuaHTOB;IIPUOOPECTH ONBIT IPUMEHEHUS alNre0pandyeckoro U TPUroHOMEeTPUY €CKOTO
anmapara ¥ uJeil JBM>KEHUS NP PeIIeHMH T€OMETPHUECKUX 3a1a4;lIpUOOPECTH OIBIT UCCIEI0BAHUS CBOWCTB IUIAHUMETPUYECKUX (DPUTYp C TOMOLIbIO
KOMIIBIOTEPHBIX [IPOIPaMM;IIPHOOPECTH OMBIT BHINOJIHEHHS IPOEKTOB 110 TeMaM «[lapamienorpamm, poM6, Tpanenus», «lliomaayu u 06bEMbI».BBIYUCIIATH
IUI0IA A (pUryp, COCTaBIEHHBIX U3 JBYX WM 00Jiee IPSIMOYTOJIbHUKOB, IapajluIeIorpaMMOB, TPEYT OJIbHUKOB;

9 kiace

BBIHyCKHHK HAYIMTCHABBIPpAXATL YUCJIa B OKBUBAJICHTHBIX (1)OpMaX, BBI6I/Ipa${ HauoOoee noAXOoAA1IyO B 3aBUCUMOCTH OT KOHerTHOﬁ CUTyalluu;
BBIIIOJIHATH BBITUCIICHUS C pAllMOHAJIbHBIMHA YUCJIAMU, COUCTasl YCTHBIC U THCbMCHHBIC HpI/IéMLI BLIHHCH@HHﬁ, MPUMCHCHUC KAJIBKYIIATOPA,
HCIIOJIb30BATH B XOJC PCHICHUS 3a1a4 3JICMCHTAPHBIC TPCACTABJICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUSAMHU BCIIMYMH.
peuraTb OCHOBHBIC BUJIbI PAlITMOHAJIBHBIX ypaBHeHI/Iﬁ C OJTHOM HepeMeHHOﬁ, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU;,
IOHUMATb YpPAaBHCHHC KaK BaX(Heﬁmym MAaTEMAaTHYCCKYO MOJCJIb IJIA OIMMMHCAHUA U U3YUCHUS pa3HOO6pa3HLIX PCAIBbHBIX CHTyaHHﬁ, peuiaTtb TEKCTOBBIC
3agadu aJlFe6paI/I‘leCKI/IM MCTOAOM IPUMCHATH rpa(bnqecxne NpEACTaBJICHUA OJId UCCICAOBAHUA ypaBHeHHﬁ, HCCIICAOBaHUA U PCHICHUSA CUCTEM ypaBHCHI/Iﬁ C
ABYMA IICPEMCHHBIMU.PCIIATH KBAAPATHLIC HEPABCHCTBA C OHOpOﬁ Ha rpa(bnqecm/le MMPEACTABJIICHUA,IIPUMCHATD allllapaT HEPABCHCTB JJISI PCHICHUA 3a1a4 U3

PAa3JIMIHBIX Pa3AciioOB KypCa.lIOHUMAaTb U HCIIOJIB30BATh q)YHKI_[I/IOHaJIBHBIC INOHATHUA WU A3BIK (TepMI/IHLI, CUMBOJIMYCCKHEC 0603Ha‘-ICHI/I$I);CTpOI/ITB rpa(bmcn



AIIEMEHTAPHBIX (PYHKIIHIA; HCCIEN0BATh CBOMCTBA YHCIOBBIX (DYHKIIMIA HA OCHOBE U3y4YCHHUS MOBEACHUS UX IPahUKOB;IIOHUMATh (PYHKIHIO KaK BaKHEHITYIO
MaTEeMaTHYECKYI0O MOJIENb JUIsl ONMCAHUS MPOLIECCOB U SIBICHHH OKPYXKAIOIIEr0 MHUPA, MIPUMEHATh (YHKIMOHATBHBIN SI3BIK JJISI ONMHCAHUS M UCCIIEI0 BAHUS
3aBHCUMOCTEH MeX 1y (PM3NYECKMMHU BEITMYNHAMU.TIOHUMATh U MCIIOJIB30BATh S3bIK MOCIEA0BATEIBHOCTEH (TEPMUHBI, CHUMBOJINYECKHE 0003HAYCHNUS);
MPUMEHATH (DOPMYIIBI, CBA3aHHBIE ¢ apU(METHUECKOW M TEOMETPHUYECKON MPOTpPeccHe, u ammapaT, cOPMHUPOBAHHBIA NMPU W3YYCHHH APYIHX Pa3/IeioB
Kypca, K peIIeHHIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM W3 pealbHON KU3HH.UCIIOIh30BaTh MPOCTEHININE CIIOCOOBI MPEICTABICHHS U aHAIN3a CTATUCTHYECKH X
TAHHBIX.HAXOJUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTH CIy4aifHOTO COOBITHSA.pEIIaTh KOMOWHATOPHBIE 33/1a4d HAa HAXOXKJIECHHE YUClia OOBEKTOB WIIH
KOMOMHAIIMIA.TT0JIb30BaThCA SI3bIKOM TE€OMETPUHU Ul ONUCAaHUS MPEAMETOB OKPYXKAIOIIEro MUPAa M HUX B3aWMHOIO paclojIOKeHHs;pacro3HaBaTh U
n300paxkaThb Ha YepTeKaX U PHUCYHKAX IeOMeTpUyYecKue (UIrypbl U UX KOH(QUIYpallMM;HaXOJIUTh 3HAUYEHHUS JUIMH JIMHEHHBIX 3JIEMEHTOB QUIYp U HX
OTHOIIEHHUS, TpagycHy0 Mepy yriioB oT 0° go 180°, mpuMeHsis onpeesieHus, CBOMCTBa U MPU3HAKU (PUTYp U UX DJIEMEHTOB, OTHOLIECHUS GUTyp (paBeHCTBO,
nojo6ue, CHMMETPHH, TOBOPOT, MapaljieNIbHbIN MepeHoc);0NeprupoBaTh ¢ HaYaJbHBIMU MOHSATUSMU TPUTOHOMETPHUH U BBIMOJIHATH 3J€MEHTAapHbIE OTIepallui
HaJ QYHKIUSAMU YTJIOB;pelIaTh 3a/1a4l Ha JI0Ka3aTelbCTBO, ONMUPASICh HA N3YUYEHHBIE CBOICTBA (DUTYP M OTHOLIEHUIN MEXIYy HUMU U IPUMEHSS U3y4eHHbIE
METO/IbI JI0Ka3aTeIbCTB;pelIaTh MPOCTEUIINE MIIITAHUMETPUYECKHE 33/1a4l B IPOCTPAHCTBE. UCII0JIb30BaTh CBOMCTBA U3MEPEHUs UINH, TUIOIIAJeH U YIiIoB MPU
pelIeHNH 33a4 Ha HaXOXKIECHUE UIMHBI OKPY)KHOCTH, JUIMHBI TyT'M OKPYXHOCTH;BBIYUCIIATh IJIOLIA KPYrOB M CEKTOPOB;BBIUUCIIATh JUIMHY OKPYXKHOCTH,
IUIMHY YT OKPYKHOCTH; BBIYMCIATH JJUHBI JMHEHHBIX 3JIEMEHTOB (QUIYp M HUX YIJIbl, UCHOJIb3ysd (POpMysbl UIMHBI OKPYKHOCTH M JAJIMHBI JYTH
OKpYXHOCTH, GOpMYJIbI IJIOMIACH GUryp; pemaTs 3aa4u Ha J0Ka3aTeIbCTBO € UCMOJIb30BaHUEM (DOPMYJ AJIMHBI OKPYKHOCTH U JUTUHBI AYTH OKPYKHOCTH,
dopmyn momanei ¢uryp; pemarb NpPakTHUECKUE 3a7ayd, CBS3aHHbIE C HAXOXJIEHUEM TIE€OMETPUYECKMX BEIMYUH (MCHOJb3ys NPU HEOOXOIUMOCTH
CIPAaBOYHUKUM M TEXHUYECKHE CpEJICTBA); BBIYMCIATH JUIMHY OTpe3Ka II0 KOOpAMHAaTaM €ro KOHIIOB; BBIYMUCIATH KOOPAMHATBHI CEPEAMHBI
OTpPE3Ka; MCI0JIb30BaTh KOOPAUHATHBIN METO| Ul U3y4eHUs CBOMCTB MPSAMBIX U OKPYXKHOCTEH ; OIEpUpPOBATh C BEKTOPAMU: HAXOJUTh CYMMY M Pa3HOCTh
JIBYX BEKTOPOB, 33JJAHHBIX I'€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIA MPOM3BEACHUIO 33JJAHHOTO BEKTOPA HA YMCIIO; HAXOAUTh Il BEKTOPOB, 33JJaHHBIX
KOOpAMHATAMMU: JJIMHY BEKTOPa, KOOPAUHATBI CYMMbI M Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPJMHATHI IPOU3BEIEHUS BEKTOPA Ha YUCIIO,
IPUMEHSS NP HEOOXOIUMOCTH COYETATENbHBINM, MEPEMECTUTENbHbBIN U paclpeaeNuTeNbHbI 3aKOHBI;, BBIYUCIATh CKAISPHOE NPOU3BEICHUE BEKTOPOB,
HaXOJWUTb YTOJI MEKIy BEKTOPAMHM, YCTAHABIUBATh NEPIIEHIUKYIIPHOCTD IPSIMBIX.

BbINyCKHUK MOJYYHT BO3MOKHOCTb: HAYUYUTHCS MCIIOJIB30BaTh MPUEMBI, pallMOHATU3UPYIOLUE BBIUYUCIICHHS, TPUOOPECTH MPUBBIUKY KOHTPOJIMPOBAThH
BBIUMCIICHUS, BBIOMpas MOIXOMAIIUI A1 CUTYalluu CIIOCO0; Pa3BUTh MPEACTABIECHUE O YUCIIE U YUCIOBBIX CUCTEMAaxX OT HAaTypaJbHBIX 10 AEHCTBUTEIbHBIX
YHCEN; O POJIM BHIYMCIICHUH B NMPAKTHKE;BBIIOIHATH MHOTOIIATOBBIE TPE00pa30BaHUs PAIOHAIBHBIX BBIPAXKEHUH, TPUMEHSISI IUPOKUI HAbop criocoboB U

npUEMOB; OBJAJETh CHEIHAIbHBIMU NMPUEMAMU pEIIEHUS YpPaBHEHHH M CHUCTEM YypaBHEHUN;yBEPEHHO NPUMEHSTh amnmapar ypaBHEHHMH Uil pPELIeHus



pa3HOOOpa3HBIX 33Jad U3 MaTEMaTHKH, CMEKXHBIX MPEIMETOB, MPAKTUKU;IIPUMEHSITh TpapruecKue MpeaCTaBICHHs Il UCCIEI0BAaHUS YPaBHEHUN, CUCTEM
ypaBHEHUH, co/IepKaKUX OyKBeHHbIE KOA(D(UIIMEHTHI; pPa3HOOOPa3HbIM MpuéMaM JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapaTr HepaBEeHCTB
JUIS PEIICHUs PAa3HOOOpPA3HBIX MAaTEMAaTWYECKHX 3a/Ja4 W 337ad M3 CMEXKHBIX NPEJAMETOB, NPAKTHUKU;IPUMEHITH TIpadUuecKue MPEeICTaBICHUS IS
WCCIICIOBAaHUSI HEPABEHCTB, CHCTEM HEPABEHCTB, COJEPXKAIIUX OYKBEHHBIE KOA(P(PHUIMEHTHI;IIPOBOANTH HCCIICIOBAHUS, CBSI3aHHBIE C W3YUYE€HHUEM CBOWCTB
(GyHKIMH, B TOM YHCIIE C UCIIOJIH30BAHNEM KOMITBIOTEpA; Ha OCHOBE IpapKOB U3yUCHHBIX (PYHKIUH CTPOUTH OoJiee CI0XKHbBIE rpadukn (KycOUHO -3aJaHHBIE,
C «BBIKOJIOTBIMH» TOYKAaMH M T. I1.);UCIIOJIb30BaTh (PYHKIIMOHAIBHBIC TPEACTABICHUS M CBOWCTBA (DYHKIMU JJIsl PEIICHUS MaTeMaTHYeCKUX 3aaad U3
Pa3IMyYHBIX Pa3/eioB Kypca; peliaTh KOMOMHMpPOBAHHbBIE 3a7auyd C MPUMEHEHHEeM (opMys N-ro wieHa M CyMMbl IEPBBIX N WIEHOB apu(MeTHyecKoil u
reOMETPUYECKON MPOTPECcCHy, MPUMEHSS IPU 3TOM ammapaT ypaBHEHHI M HEpaBEHCTB;IOHUMAaTh apu(METHUYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUI0 KaK
(GYHKIMKM HAaTypaJbHOTO apryMEHTa; CBS3bIBATh apU(PMETUUYECKYIO MPOTPECCUIO C JIMHEWHBIM POCTOM, T€OMETPUUYECKYIO — C SKCIIOHEHIIMAIbHBIM POCTOM;
MpHOOpECTH TepBOHAYAIbHBIA OMNBIT OpraHu3aluy cOopa JaHHBIX MpPU MPOBEAEHUU OMpoca OOLIECTBEHHOIO MHEHMS, OCYLIECTBIISITH HX AaHAIU3,
MIPENICTaBIATh PEe3ybTaThl OMpOca B BHUJIE TAOIUIBI, AUAarpaMMbl; IPHOOPECTH OMBIT MPOBEACHUS CIy4alHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIbIO
KOMITBIOTEPHOTO MOJIETTUPOBAHUS, HHTEPIPETALUU UX PE3YIbTAaTOB; HAYYUTHCS HEKOTOPHIM CIIeUaIbHBIM pUEéMaM peleH!s] KOMOMHATOPHBIX 3aa4.
IpUOOPECTH ONBIT IPUMEHEHUS aNreOpandyeckoro 1 TPUrOHOMETPUYECKOT0 anmnapara v uaei ABMKEHUsI TP PeIIeHU FeOMETPUYECKUX 3a1ay;

IIPUOOPECTH OTBIT UCCIEIOBAHUS CBOWCTB MJIAHUMETPUUECKUX (PUTYP C TOMOLIbI0 KOMIIBIOTEPHBIX POrPaMM;IIPUOOPECTH OIBIT BHINOJIHEHUS POEKTOB IO
temaM «['eomeTpuueckue mpeodpa3oBaHus Ha IIocKocTU», «IlocTpoeHune oTpe3koB 1o (opmyne»; BBIYUCIATH IIOaau (PUIyp, COCTABICHHBIX U3 Kpyra U
CEKTOPA;BBIYUCIIATh IUIOLAJAN MHOTOYI'OJbHUKOB, HCIOJb3Yys OTHOLIEHHS PABHOBEIMKOCTH M PAaBHOCOCTABJIEHHOCTH: MPHUMEHATh anreOpanyeckuili u
TPUTOHOMETPUYECKHUN ammapar U UJed IBM)KCHHs IIPU PELICHUM 3a7ad Ha BBIYMCICHME IUIOIANEH MHOTOYTOJIbHUKOB;0BJIAIETh KOOPAUHATHBIM METOAOM
peleHus 3a/1a4 Ha BBIYMCICHUS U I0Ka3aTelIbCTBA; IPUOOPECTH OIBIT BHIIOJIHEHUS IPOEKTOB Ha TeMy «IIpuMeHeHne KOOpAMHATHOTO METO/a IIPU PEeLLICHUH
3aJjau Ha BBIYMCIICHUS M JI0KAa3aTeIbCTBa».; OBJIAJETh BEKTOPHBIM METOAOM JUIs pellIeHMs 3ajJad Ha BBIYMCICHUS M JI0KA3aTelbCTBA; IPUOOPECTU OIBIT
BBIIIOJIHEHUS IIPOEKTOB HA TEMY KIIPUMEHEHUE BEKTOPHOIO METO/A TP PEIICHUH 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTEIbCTBAY.

B pe3yabTare u3ydyeHus yueGHoro npeamera « MaremMaTuka: ajareépa u reoMeTpusD> Ha YPOBHe HEllOJIHOTO CpeHero o0pa3oBaHus
Apupmernka

BpinycKHHK Hay4HnTCS:

-IIOHUMAaTh OCOOEHHOCTH JIECATUYHOMN CUCTEMbI CUMCIICHUS;

-HMCII0JIb30BaTh MOHATHUS, CB3aHHBIE C AETUMOCTBIO HaTypaJIbHBIX YUCEIT;

-BBIpa)KaTh YKCIIa B SKBUBAJICHTHBIX (popmax, BbIOMpast HanboJiee MoIX0AAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIHH;

-CpPaBHUBATh U YIOPAI0OYNBATH PAllMOHAIBHBIE YHCIIA,

-BBINOJIHATH BBIYMCIEHUS C PAllMOHATIBHBIMU YHCIAMH, COUETasl YCTHBIE U MUCbMEHHBIE IPUEMBI BBIYMCIEHUH, IPUMEHSATH KAJIbKYIISITOP;



- HCII0JIb30BaTh MMOHATHS U YMEHHUS, CBSI3aHHBIE C PONOPLHUOHAIBHOCTHIO BEJINYMH, IPOLIEHTAMHU, B X0O/I€ PEIICHNUs MaTeMaTHUYECKUX 3a1a4 U 3a7a4 U3
CMEXHBIX IPEIMETOB, BBIIOJIHATH HECIOKHBIE IPAKTUUYECKUE PACUETHI;
- aHAIM3UPOBATH IPa(UKU 3aBUCUMOCTEH MEX]ly BETMYMHAMH (pacCTOsIHHE, BPEMs, TeMIepaTypa H T.I1.).
BbInyCKHHUK MOJIy4YUT BO3MOKHOCTD:
- IO3HAaKOMUTBCS € MO3ULMOHHBIMUA CUCTEMAMU CUMCIIEHUS! C OCHOBaHUSIMM, OTJIIMYHBIMU OT 10;
- yrIIyOUTh M pa3BUThH MPEJICTABICHHS O HATYPaJIbHBIX YHCIaX M CBOMCTBAX JIEIIMMOCTH;
- Hay4YHUThHCS UCIIOIH30BATH MPUEMBI, PAIIMOHATM3UPYIOLINE BEIYUCICHHUS, PHOOPECTH HABBIK KOHTPOJIMPOBATH BHIYMCIICHHUS, BRIOMPAs! ITOIXO SN JUTs
CUTYaIlUH CI0CO00.
Yucnoswvie u OykeeHHble GbIPAICEHUA. YPaAGHEHUA.
BbinyckHUK HayuHnTCs:
- BBIMIOJIHATH OTEPALlUM C YUCIOBBIMU BBIPAKEHUSIMU;
- BBINIOJIHATH ITPe0Opa3oBaHns OYKBEHHBIX BbIpaKEHUH(pacKphITHE CKOOOK, IPUBEIEHUE MT0I00HBIX CIIaraéMbIX);
- peliath JUHEHHbIE YpaBHEHMS], pelllaTh TEKCTOBbBIE 3a7a4l aJIreOpandeckuM METOA0M.
BbInyCKHUK MOJIy4YUT BO3MOKHOCTD:
- Pa3BUTH MPEACTaBICHUS O OYKBEHHBIX BBIPAKEHHIX U UX IPEOOpPa30BaAHUSAX;
- OBJIQJIETh CIIEUAIbHBIMU MPUEMAMHU pElIeHNs YPaBHEHUH, IPUMEHSITh anmnapar ypaBHEUH A pelIeHus Kak TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.
TI'eomempuueckue gpuzypuol.
H3mepenue zeomempuueckux eenuiun
BbINMyCKHUK HAYYUTCSH:
- pacno3HaBaTh Ha YepTexkax, pUCyHKaX, MOJIEISIX U B OKPY)KAIOIEM MUPE MJIOCKHE U MMPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI U UX JIIEMEHTHI;
- CTPOUTbD YIJIbI, ONPEAEIATh UX TPAJYCHYIO MEPY;
- pacno3HaBaTh M U300paXkaTh pa3BEPTKU KyDOa, IPSIMOYTOJILHOTO Hapajliesenuneia, MpaBuibHON MTUPaMU/Ibl, IWIMH]PA U KOHYCA;
- OIIpEeNIeNSATh 10 JIMHEHHBIM pazMepaM pa3BEPTKU PUTyphI JIMHEHHBIE pa3Mepbl caMoil pUurypsl 1 Ha000pOT;
- BBIYUCIIATH 00BEM MPAMOYTOJIBHOTO Mapalljiesienumneaa u Kyoa.
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:
- HAYYUTHCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYP, COCTABICHHBIX U3 MPSMOYTOJIbHBIX MapalIeNeNUIe/OB;
- YTIIyOUTh ¥ pa3BUTh MPEACTABICHUS O MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax;
- HAYYUTHCS IPUMEHSTH MOHATHE Pa3BEPTKU /ISl BBIMOTHEHUSI IPAKTHYECKUX PacYETOB.
Inemenmul cmamucmuku, geposamuocmu. Komounamopnuie 3adauu.
BbIyCKHUK Hay4YUTCH:
-ICIOJIb30BaTh MPOCTEUIITNE CIIOCOOBI MTPEICTABICHHS U aHAIN3a CTATUCTHYECKUX JTaHHBIX;
- pemaTh KOMOMHATOPHBIE 3a/1a41 HA HAX0X/IEHUE KOJINYecTBa 00bEKTOB MJIM KOMOUHAILINH.
BpInyCKHHUK MOJIy4YHT BO3MOKHOCTD:
- IpHOOpeCTH epBOHAYANIbHBIN OIBIT OPraHU3alK cOOpa JAHHBIX MTPH MPOBEACHUH ONpOca OOIIECTBEHHOTO MHEHUS, OCYILECTBISATh UX aHAIIN3,
MPEJCTaBIATh Pe3yIbTaThl ONPOCa B BUIE TaOIULIbI, AUArpaMMBbL;
- Hay4UThCs HEKOTOPBIM CHEIMATIBHBIM NMPHUEMaM pelieHus] KOMOMHATOPHBIX 3a]1ay.
Asnze6pauyecKue 8bipaxceHust
Buvinycknuk nayuumeces:



OTIEPUPOBATH MOHIATUSIMH «TOXJIECTBOY, KTOKCCTBCHHBIC TIPEOOPA30BaHMs», PEIIATh 3a/1auH, COJIepKalue OYKBEeHHBIC JaHHbIC, pad0OTaTh C
bopmynamu;

ONICPpUPOBATH NOHATUECM KBAJAPATHOTO KOPHA, IPUMCHATH €0 B BBIYUCIICHUAX,

BBITIOJIHATD HpeO6pa3OBaHI/I$I BI)Ipa)I(eHI/If/'I, CoACPIKAIIMX CTCIICHH C LCJIBIMHA ITOKA3aTCIIIMU U KBAAPATHBIC KOPHH,

BBIIIOJIHATH TOXJAECTBEHHBIE IPE0Opa30BaHMsl pallMOHAIbHBIX BHIPAKEHUN HAa OCHOBE MPaBUJI JIEHCTBUI HAJl MHOTOWIEHAMHU U aJIreOpandyecKuMHU
IpOOsSIMHU;

BBIIIOJIHATDH PAa3JIOKCHUC MHOT'OYJICHOB HA MHOKUTCIIN.

Bbll’lyCKHuK noJiyuum 603MONHCHOCHIb:

BBINIOJIHUTH MHOTOLIIArOBBIE TPE0Opa30BaHUs pallMOHANIbHBIX BBIPAKEHUN, IPUMEHSS IIUPOKUI BBIOOp CIOCOO0B U MPUEMOB;

IMPUMCHATH TOXKACCTBCHHBIC npeo6pa301aaH1/m I pEIICHHMA 3aaa4 U3 pa3JIMYHbIX pa3aciioB Kypca.

YpaBHeHus

BblnyCKHllK Hayuwumcsa:

peniaTh OCHOBHBIE BH/IbI PAlHOHAJIBLHBIX YPABHEHHUH C OJTHOM IEPEMEHHOM, CHCTEMBI ABYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU;
MMOHUMATh YpaBHEHHUE KaK BaKHEHIIYI0 MaTEMaTHUECKYI0 MOJIEIbJISl OTIMCAHUSI U U3YUEHUS! Pa3HOOOPA3HbIX pealIbHbIX CUTYallUH, petaTh
TEKCTOBBIE 33/1a4M ajreOpanuyeckiM METOJI0M;

MIPUMEHSTH rpapuueckre MpeCTaBICHUs sl HCCIeI0OBaHUsl YpaBHEHU, UCCIeI0OBAaHUS U PELICHHS CUCTEM YpaBHEHHH ¢ IBYMsI IEpEMEHHBIMU.

BblnyCKHllK nojiyuum 603MOIHCHOCMb:

OBnazeTs cneUalbHBIMU IPUEMAMH PEICHNs YPAaBHEHHUM U CUCTEM YpaBHEHUI; YBEpPEHHO MPUMEHSTH anmapaT ypaBHEHUN Ui pelIeHuUs

pa3zHooOpa3HbIX 33a4 U3 MaTEMATHKH, CMEKHBIX MPEAMETOB, IPAKTUKU;

[IpumensTs rpaduueckre MpeCTaBICHUs ISl UCCIeI0OBAaHUSl YpaBHEHH, CUCTEM YpaBHEHMIA, COIepKalINX OYKBEHHbIE KOY(PPUIIMECHTHI.
HepaBencrBa

Boinycknuk naywumcesn:

[ToHuMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHYIO C OTHOIIIEHHEM HEPaBEHCTBA, CBOMCTBA YHCIOBBLIXHEPABEHCTB;

Pemats nuHeiiHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOMN M UX CHUCTEMBI; pellIaTh KBaIpaTHbIE HEPABECTB C OMOPOIl Ha rpadpuuecKue IpeaCTaBICHU ;

[IpuMeHsTH anmapar HEpaBEHCTB JAJIS PEUICHHs 3a/1a4 U3 pa3InYHbIX pa3esioB Kypca.

BblnyCKHuK noayuum 603MO0)ICHOCMb:

OBJ'Ia,Z[eTI) pa3siiInIHbIMU HpI/IéMaMI/I JA0Ka3aTeJIbCTBA HEPABCHCTB,; YBEPCHHO IIPUMCHATH AllTIAPATHCPABCHCTB JIA PCIICHUSA pa3H006pa3HHx
MaTEMaTUYICCKHUX 3a/laY, 3ala4 U3 CMCKHBIX IMTPEAMCTOB U ITPAKTUKH,

HpI/IMeHHTB Fpa(bI/I‘-IeCKI/Ie MNPEACTABJIICHUS U UCCIICAOBAHUSA HEPABCHCTB, COACPKALIUX 6YKBGHHBIG KOB(I)(I)I/II_II/ICHTBI.

Yucii0Bble MHOXKECTBA
Buvinycknuk nayuumecea:

IloHumaTth TCPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C IOHATHEM MHOKCCTBA, BBIIIOJIHATE OIICpALlUN HAA MHOXKCCTBAMU;,
Hcnonp30BaTh HavallbHBIE MpEACTAaBJICHUA O MHOKCCTBC JIECTBUTEIIBHBIX YHCE.



Bbmycmmk noayuum 603MONICHOCMb:

Pa3BuBath MMpEACTAaBJICHUEC O MHOKCCTBAX;
Pa3BuBath MNpEACTAaBJICHHUEC O YUCJIC U YUCJIOBBIX CUCTCMAX OT HATYPAJIbHBIX YHUCCII 10 I[GflCTBHTGJIBHLIX; 0 poJit BBEIUMCIICHUH B IMPAKTHUKE;

Pa3Buth 1 yriyOuTh 3HAHUSA O IECATUYHOMN 3aMMUCH JICHCTBUTEIBHBIX YUCE(TIEPUOINIECKUE U HETIEPUOIUIECKUE APOOH)

DyHKUUHA

Bbmycmum Haywumca:

ITornmaTe ¥ UCIOIB30BATh Q)YHKHHOHaJH)HI)IG IIOHATHA.A3BIK (TepMI/IHI)I, CHMBOJIMYCCKUEC O603H21‘-IGHI/I$[);

CtpouTth rpadyiku JIeMEHTApHBIX (PYHKIINH, UCCIIEI0OBATh CBOMCTBA YUCIOBBIX (DYHKIIMNA Ha OCHOBE M3YyUYEHHUSI TIOBEJACHHS UX TPaPUKOB;

o [loammats q)YHKHI/IIO Kak Ba)KHGI\/'IHIYIO MaTEMaTHYCCKYIO MOACIIb AJIA OIIMCaHUA ITPOUCCCOB U SIBIICHUI OKpYyKaromero Mmupa, NpuMCHATb
¢)YHKHHOH3HBHBIﬁ S3BIK JIA OIIMCaHUuA U UCCIICJOBAHUA 3aBHCHMOCTEH MCKIAY (1)I/ISI/I‘~I€CKI/IMI/I BCIMYHUHAMMU,

e [loHuMAaTh U UCIIOJIB30BATH SA3BIK MOCIEAOBATEIBLHOCTEN (TEPMUHBI, CUMBOJUYECKHE 0003HAUEHUS)

[IpumeHsaTH GOpMYIIBI, CBA3aHHBIE C APUPMETHUECKON U T€OMETPUUYECKON MPOrPEeCcCUsIMH, U amnmapat, copMUpOBaHHBIN PU U3YUYEHUU APYTUX Pa3JIENoB

KypcCa, K pCIICHUIO 3aJa4, B TOM YHUCJIC C KOHTCKCTOM M3 peanLHoﬁ KU3HU.

BblnyCKHllK nojiyuum 603MOIHCHOCMb:

HpOBOHI/ITB HCCIICA0OBAaHMs, CBA3AHHBIC C U3YYCHUEM CBOMCTB (bYHKI_[I/II/I, B TOM YHUCJIE C UCIIOJIb30BAHNEM KOMIIBIOTEPA; HAa OCHOBEC Fpa(l)I/IKOB HN3YYCHHBIX

GyHKIUH CTPOUTH O0JIee CI0XKHBIC TpauKy (KyCOUHO-3aJaHHbIC, C BBIKOJIOTHIMH TOUYKAMH M T.IL.);

Hcnonb3oBath QyHKIIMOHAIBHBIE IPEACTABICHUS U CBOMCTBA (GYHKIIMU PEIICHUS MaTEMaTHUECKUX 3a/1a4 U3 PA3JIMYHBIX pa3JieoB Kypca;

Pemrate koMOMHMpPOBAHHBIE 33]]a4H C MPUMEHEHHEM (HOPMYIT N-TO YieHa U CYMMBI TIEPBBIX N YWICHOB apU(PMETHISCKON U T€OMETPUIECKON
MPOTPECCUi, MPUMEHSS TIPH ATOM aIllapaT ypaBHEHU M HEPABCHCTB;
[ToHnMath apuPMETHUECKYIO U TEOMETPHUYECKYIO TPOTPECCHH KaK (PYHKIIMU HATypaJbHOTO apryMEHTa; CBSA3bIBATh ApU(PMETHUECKYIO TIPOTPECCHIO C
JIMHEWHBIM POCTOM, T€OMETPUIECKYIO - C SKCIIOHEHITUATBHBIM POCTOM.

DJieMeHTbI NPUKJIATHOH MaTeMATHKHU

Buvinycknuk nayuumca:

Hcronp30Bath B X0J€ peIICHUS 3a/1a4 DJIEMEHTApHbIE TIPEICTABIICHHS, CBSI3aHHBIC C TPUOIMKEHHBIMU 3HAUYECHUSMH BEJIMYNH;
Hcronp30BaTh MpOCTEHINKE CIOCOOBI MPEACTABICHHUS U aHAIN3a CTATUCTHYECKUX JTAHHBIX;
HaxoauTbh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CITy4alfHOTO COOBITHS;
Pemats koMOMHATOpHBIE 33]a41 HA HAX0K/IEHUE YUCIIa 00bEKTOB WIM KOMOMHAIIHIA.

BblnyCKHllK noayuum 603M0OICHOCMb:

[ToHSATH, UTO YHMCIOBBIE JAHHBIE, KOTOPBIE UCTIOIB3YIOTCS JUI XapaKTEPUCTUKNA 0OBEKTOB OKPYKAIOIIETO MUPA, SBJISIOTCS MPEUMYILECTBEHHO
NpUOIMKEHHBIMHU, YTO IO 3aMUCH NPUOIMKEHHBIX 3HAYEHUH, CoJlepKaIUuXCcsl B MHPOPMALMOHHBIX HCTOYHHKAX, MOKHO CYJUTh O MOTPEIIHOCTH
NpUOIIMKEHUS;

[ToHSATH, YTO MOTPEIIHOCTD PE3YJIbTaTa BHIYUCICHUH JIOJDKHA ObITh COM3MEPHMA C MOTPEIIHOCTHIO UCXOHBIX JaHHBIX;



[TpuobpecTn nepBOHAYATBHBIN OIBIT OPraHU3aIMK cOOPa JAHHBIX MPHU NMPOBEACHUH OIIPOca OOIIECTBEHHOIO MHEHUS, OCYIECTBIIATh UX aHAJH3,
MPEJCTABIATH PE3YIHTATHI ONPOCa B BU/IE TAOIUIIBI, AUArPAMMBbI;

[TprobpecTu ONBIT IPOBEACHUS CIYy4allHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO KOMIIBIOTEPHOTO MOJICITUPOBAHUS, HHTEPIIP €TAIH UX
Pe3yJbTaTOB; HAYYUTHCS HEKOTOPBIM CIIELUATIbHBIM IpUéMaM pelieH!s] KOMOWHATOPHBIX 3a4a4.

T'eomempuueckue ¢puzypul
BbINyCKHUK HAYYUTCS

[Tonb30BaTbCs SI3BIKOM T€OMETPUN IS OTIMCAHUS IPEIMETOB OKPYXKAIOIIEr0 MUPa U UX B3aUMHOT'O PacIoJIOKEHHUS;

Pacnio3naBath 1 n300pakaTh Ha YEPTEKaX U PUCYHKAX Fr€OMETpUUYECKUEe PUTYyphl U UX KOMOMHAIUY;

Knaccuduimposats reomerpruyeckue GUIrypsl;

Haxouth 3HaueHus JUIMH JTMHEWHBIX 3JIEMEHTOB (PUTYyp M UX OTHOIIECHHUS, TpaaycHyt0 Mepy yrioB oT 0 1o 180°, mpumeHsis onpeeneHusi, CBONCTBa
Y IpU3HaKu QUTYp U UX IEMEHTOB, OTHOLIEHUS (GUryp (paBeHCTBO, O100ME, CHMMETPHSI, TIOBOPOT, apaslieIbHbIA EPEHOC);
OnepupoBaTh ¢ HaYaJbHBIMU MOHATHSIMH TPUTOHOMETPUHU U BBIMOJIHATH 3JI€eMEHTAapHbIE ONepaliuy HaJl PYHKIHUSIMHU YTJIOB;

Jloka3pIBaTh TEOPEMBI;

Pemats 3a1aun Ha 10Ka3aTeNbCTBO, ONMUPASICh HA N3YUYEHHbIE CBOWCTBA (PUTYp U OTHOIIEHHUN MEXAY HUMH U IPUMEHSISI U3y4€HHbIE METOIbI
JI0Ka3aTeNbCTBA;

Pemrare HecnoxHbIE 3a/1a4X HA TIOCTPOEHHUE, IPUMEHSISI OCHOBHBIE QJITOPUTMBI IOCTPOSHUS € IIOMOIIBIO LIUPKYJIS U JINHEHKY;

PemaTte npocreiinive niaHuMETpUIECKHUE 3a1a4u.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTH

OBnangeTh METOJaMH PEIICHUS 3a/1a4 Ha BRIYUCIIEHUE U JOKA3aTEIbCTBO: METOIOM OT MPOTHUBHOTO, METOIOM TIO100Ms1, METOIOM Tiepebopa
BapUAHTOB U METOJOM I'€OMETPUUECKHX MECT TOUCK;

[IprnoOpecTr ONBIT MPUMEHEHHUS ATeOPanIECKOTO U TPUTOHOMETPUYECKOTO ammapaTa v UIeH JBMKEHUS MPH PEIICHUH T€OMETPUUSCKHX 3a]1a4;
OBnageTh TPAIMIIMOHHON CXEMOW PEIICHMS 3a]]a4 Ha MMOCTPOCHUE C MTOMOIIBIO IUPKYJIS U TUHEUKHU: aHAIM3, IOCTPOSHHUE, JI0Ka3aTeIbCTBO 1
HCCIIE0BAHUE;

Hayuuthcs pemats 3aa4u Ha MOCTPOEHHE METO0M T€OMETPUUYECKUX MECT TOUEK U METOJIOM 000U,

[TproOpecty OMBIT UCCIEAOBAHUS CBOMCTB IMIIAHUMETPUUECKUX (DUTYP C MTOMOIIBI0 KOMITBIOTEPHBIX MPOTPaMM;

[IprnoOpecTr ONBIT BBHITIOJIHEHHS TIPOEKTOB.

H3mepenne reoMeTpH4eCKHUX BeJTHYHH
BbInyCcKHUK HAy4YnTCS

Hcnonp30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJIOB U IUIOIIAAECH NTPU PELICHUH 3a/1a4 Ha HAX0XK/IEHUE JUTMHBI OTPEe3Ka, JUIMHBI OKPYKHOCTH, JJINHBI
IYI'Y OKPYKHOCTH, I'PaJyCHOM MEpHI yIia;

BbruncnaTe m1omaam TpeyroJbHUKOB, PSIMOYTOJIBHUKOB, TPAIEUi, KPYTOB U CEKTOPOB;

BbIuucnare AMMHY OKPYKHOCTH U JUIMHY IyTH OKPYXHOCTH;



BbI4ucnsaTh ATMHBI TUHEHHBIX AJIEMEHTOB (DUTYP U UX YIJIbl, UCTIOJIB3YS U3yICHHBIC (DOPMYIIBI, B TOM YKCIe (POPMYIIBI ITMHBI OKPYKHOCTH U UTHHBI
IYTH OKPYKHOCTH, (POPMYIIBI TUTOIIA e GUryp;

Pematp 3a1aun Ha TOKA3aTENHCTBO C MCIOIH30BAaHUEM (POPMYIT [UTHHBI OKPYKHOCTH ¥ JTTUHBI YTH OKPYKHOCTH, (hOpMYI TuIoIIanei Guryp;
Pemath mpakTryeckue 3aauu, CBI3aHHBIC C HAX0XKICHUEM IT'e€OMETPUICCKUX BEITUYHH ( MCTIOJB3Ys MPU HEOOXOMMOCTH CIIPABOYHUKH U
TEXHUYECKUE CPEICTBA).

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTD HAYYUTLCHA:

BoruncnsaTte miomany Guryp, COCTaBJIEHHBIX U3 ABYX UM O0Jiee MPSMOYTOJIbHUKOB, IapalyIeIorpaMMOB, TPEYTOJIbHUKOB, KPYTra U CEKTOPa;
BrruncnsaTe miomaam MHOTOyroJIbHUKOB, MCIIOJIb3Ysl OTHOIIEHHS! PAaBHOBEIUKOCTH U PABHOCOCTABIEHHOCTH.

[IpumensTs anreOpanyeckuii ¥ TPUTOHOMETPUYECKHUH anmapaT U UJeH JABUKEHUS IIPU PEILICHUH 33/1a4 Ha BbIYMCIICHUE TUIOIAIeH
MHOT'OYTOJIbHHKOB.

Koopaunartsi

BpInyCKHUK HAYYHTCS

BeruucnaTe uMHY 0Tpe3Ka 0 KOOpAUHATaM €ro KOHIIOB; BBIUUCIIATh KOOPJAUHATHI CEPEANHBI OTPE3KA;
Hcnonp30BaTh KOOPAMHATHBIA METO 111 N3Y4EHUS CBOMCTB MPSIMBIX U OKPY>KHOCTEM.

BhINYyCKHUK MOJYYUT BO3MOKHOCTH

OBnazneTs KOOPAMHATHBIM METOJOM PELICHUS 3a7a4 Ha BHIYMCIIEHUE U JI0KA3aTENbCTBO;

[IproOpecTy OMBIT UCTIONBH30BAHMSI KOMITBIOTEPHBIX MPOTAMM [T aHAIN3a YAaCTHBIX CIIydyaeB B3aUMHOTO PACIOJIOXKEHHS OKPY>KHOCTEH U MPSIMBIX;
[IproOpecTy OMBIT BHITOJIHEHUS TPOEKTOB.

BekTopsl

BbINyCKHUK HAYYUTCS

OHepI/IpOBaTI) C BEKTOpaMHu: HaXOOUTh CYMMY U pa3HOCTh ABYX BEKTOPOB, 3aJJaHHBIX '€COMETPUUCCKHU, HAXOAUTH BEKTOD, paBHBIﬁ IMPOU3BCACHU IO
3aaHHOT'O BEKTOpa HAa YHUCJIO,

Haxonguts ans BCEKTOPOB, 3aIaHHBIX KOOPpANHATAMU: IUIMHY BEKTOPA, KOOPAWHATBEI CYMMBI U Pa3HOCTHU JIBYX U Ooiee BCKTOPOB, KOOPAUHATLI
IIPOU3BCACHUA BEKTOPA HA YHUCJIO, ITIPUMCHS ITPU HeO6XOI[I/IMOCTI/I HCpCMCCTHTGJ’IBHHﬁ, coYeTaTebLHBIN HIIH paCHpeI[eJ'H/ITCJ'ILHHﬁ 3aKOHBI,
Breruucnars CKaJIIPHOC ITPOU3BCACHNUEC BEKTOPOB, HAXOAUTH YIr'oJI MCKAY BEKTOpAMHU, YCTAHABJINBATH NCPICHAUKYIIIPHOCTD IIPAMBIX.

BbINyCKHHUK MOJYYUT BO3MOKHOCTD

OBJ'Ia,Z[eTb BCKTOPHBIM METOJAOM IJIsI PCIICHHUA 3aa4 Ha BBIYHUCIICHHUEC U JOKA3ATCIbCTBO,
HpI/IO6peCTI/I OIIBIT BBIITIOJTHECHUA IIPOCKTOB.



COJAEPKAHUE

Coaepxxanue Kypca anzedpwt B 7-9 kiiaccax npeCcTaBlIeHO B BUAE CIEAYIOIIUX pa3/ienoB: «Anredpay, «HucioBbie MHOXKECTBa», «DyHKIHUNY,
«ONeMEeHTHI MPHUKIIATHON MaTeMaTuKny, «Anredpa B HICTOpUUECKOM pa3BuTum». Conepxanue pasnena « Anredpa» GopMHUpYeT 3HAHUS O MaTEMAaTHYECKOM
SI3bIKE, HEOOXO0IMMBIE [yl PEIICHNUs MaTeMaTUUECKUX 3a/1a4, 3a/1a4 U3 CMEXXHbIX JUCLMIUINH, a TAKXKE MPaKTUYeCcKuX 3a1ad. M3yueHnue marepuaia
crocoOCTByeT (POPMUPOBAHUIO Y YUAIIMXCSI MATEMAaTHYECKOTO amiapara pemeHus 3a/1a4d ¢ IOMOIIbIO YPaBHEHHIA, CHCTEM YpaBHEHHH U HEPAaBEHCTB.

Marepwuan TaHHOTO pa3jienia IPeACTaBICH B aclleKTe, CIoCOOCTBYOMIEM (POPMUPOBAHUIO Y YUAIINXCS YMEHHS MOJIb30BATHCS aITOPUTMaMHU.
Cy1iiecTBeHHas pOJIb PU 3TOM OTBOAMUTCS PA3BUTHUIO AITOPUTMUYECKOTO MBIIIJIEHUS! — Ba)KHOM COCTABJISAIOLIEH MHTEJUIEKTYaIbHOIO Pa3BUTHUS YEJIOBEKa.

Copepxanue pazzaena «4ucaoBbie MHOKECTBa» HallEJIEHO HA MATEMAaTUYECKOE Pa3BUTHE yUaluXcs, (OpMHUpOBaHUE Y HUX YMEHUS TOUHO, CXKATO U SCHO
u3Jlarath MbICJIM B YCTHOM M MUCbMEHHOW peun. Marepuan pa3zena pa3BUBaeT MOHATHE O YUCIIE, KOTOPOE CBSA3aHO C U3YUYEHHUEM JEHCTBUTEIbHBIX YHCE.

Henb cogepxanus pazaena «OyHKIUN»- MOJTy4Y€HUE MIKOJbHUKAMU KOHKPETHBIX 3HAHUM 0 (YHKIIMM KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJIEH JUIs
OTMCAHUS U UCCIIEJOBAHUS MTPOLIECCOB U SBJIEHU OKpYykaromiero Mupa. COOTBETCTBYIOIINI ~ MaTepual CloCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS U
TBOPUYECKUX CIIOCOOHOCTEH yyaluxcsi, yMEHHUIO UCIIOJIb30BATh Pa3IMUHBIC A3bIKM MaTEMATUKH (CIOBECHBINH, CUMBOJIMYECKHI, rpapuuecKkuii ).

Copepxanue pazzena «JIE€MEHThI MPUKIAIHON MaTeMaTUKW» PaCKpPhIBAET MPHUKIATHOE U MPAKTHUECKOE 3HAaUEHHE MaTEMAaTHKU B COBPEMEHHOM MUPE.
Martepuan 1aHHOTO pazjiena crocoOCTBYeT GOPMUPOBAHUIO YMEHHUSI IPEACTABIATh U aHAJIM3UPOBATH PA3IMUHYI0 HHPOPMAIUIO, TOHUMaHUIO
BEPOSITHOCTHOTO XapaKTepa peasibHbIX 3aBUcUMOcTel. Pa3znen «AnreOpa B HICTOPUUYECKOM Pa3BUTUMy» MpeJHa3HAUYEH Ui (GOopMUpPOBaHUS MPEACTaBICHUHN O
MaTeMaTHKe KaK YaCTH YeJIOBEYECKOM KyIbTYpHbI, 1JIs1 OOLIEro pa3BUTHSI IIKOJIBHUKOB, CO3JaHUSI KYIbTYPHO-UCTOPUUYECKON Cpelibl 00ydeHusI.

AscebpauvecKkue eblpaxceHust
Bripaxkenue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHUS C TepeMEeHHbIMU. JlomycTuMble 3HaueHusl nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE

npeoOpazoBaHus aredpandeckux BeipakeHuH. JlokazaTenbcTBO TOXAeCTB. CTENEHb C HATYPAJTbHBIM MOKa3aTeneM u e€ cBoiicTBa. OmHowieHbl. OHOWICH
crtangaptHoro Byuaa. CreneHps ogHowIeHa. MHOTOWIEHbl. MHOrOowiIeH crangapTHoro Buaa. CreneHs MHOrowieHa. CiiojkeHHe, BBIMUTAaHUE U YMHOKEHUE
MHOTo4JIeHOB. DOpMyIbl COKPAILIEHHOTO YMHOKEHHMS: KBaJApaT CyMMbI U KBaJpaT Pa3HOCTU JBYX BBIPAKEHMI, IPOU3BEICHUE CYMMBbI U Pa3HOCTH JIBYX
BbIpaKeHui. Pa3noxkeHre MHOTOUWIEHA HA MHOKUTENH. BoiHeceHne MHOXKHUTENS 32 CKOOKH. MeTo 1 TpynnupoBKU. Pa3HOCTh KBaIpaToB ABYX BBIPAXKCHUIA.
CymMa 1 pa3HOCTh KYOOB JBYX BhIpakeHHi. KBagpatusiii TpéxwieH. Kopenb kBagparHoro TpéxwieHna. CBOHCTBa KBaApaTHOTO TpéxwieHa. PaznokeHue
KBaJIpATHOTO TpEXUJieHa Ha MHOXKUTENU. ParmoHanbHbie BeipakeHus. Llenbie Boipaskenus. JpoOHsie BeipaskeHus. ParonanbHast 1poos. OcHOBHOE
CBOMCTBO parMoHaibHOM ApoOu. CrokeHue, BRBIYUTaHHE, YMHOKEHHE U JeJICHUE pallMOHaIbHBIX Ipo0eii. Bo3BeneHue palmoHanbHOU JpoOU B CTEICHb.
ToxxnecTBeHHbIe MpeoOpa3zoBaHus pallMOHANBHBIX BeIpakeHHd. CTeneHsb ¢ IeNIbIM MoKa3aTeneM U e€ cBoiicTBa. KBaapaTHbie kKopHH. ApudMeTHuecKuit
KBaJIpaTHBIN KOPEHb U €ro cBoicTBa. ToXKIeCTBEHHBIEC MTPEOOPa30BaHUS BIPAXKEHHM, COIEPKAIIUX KBAIPATHBIE KOPHHU.
YpaBHeHust

VYpaBHeHue ¢ ogHOM nepemeHHoi. Kopens ypaBHeHus. PaBHocuibHbIe ypaBHeHMs. CBOMCTBa ypaBHEHMH € OJIHOM IEPEMEHHOMN. Y paBHEHUE KaK
MaTeMaTH4ecKas MOJEIb peaJbHOU cuTyanuu. JInneitHoe ypaBHenue. KsaapaTHoe ypaBHeHue. PopMyiia KOpHEH KBaJpaTHOTO ypaBHEHUsS. Teopema
Buera. PanmonaneHble ypaBHEHUs. PellieHne paBHOCUIIBHBIX YPaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM WIH KBaJpaTHBIM ypaBHEHUSAM. PellieHne TeKCTOBBIX
3aJa4 C MOMOIIbIO pallMOHATILHBIX YPaBHEHUN. YpaBHEHHE ¢ ABYMs repeMeHHbIMU. ['paduk ypaBHEHUs ¢ IByMs lepeMeHHbIMU. JInHeiiHOe ypaBHEHHE C
JBYMS IEpEMEHHBIMH U ero rpaduk. CuCTeMbl ypaBHEHHH ¢ ABYMsI TepeMeHHbIMU. [ paduueckuii MeTo peleHns CUCTEMBl ypaBHEHUH C IByMs



IepeMeHHbIMU. Penienue cucreM ypaBHEHMIM METO/I0M MOJCTAHOBKU U ciioxkeHus. CucTeMa JByX YpaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENb PealbHOU
CUTYyaLlMH.

HepaBencrBa

UYucnoBele HepaBeHCTBA U UX cBoiicTBa. ClI0)KEHNE U YMHOKEHNE YHCIIOBBIX HepaBeHCTB. OlleHUBaHUE3HaueHUs BbIpakeHusl. HepaBeHCTBO ¢ 0HOM

nepeMeHHol. PaBHocuibHbIE HEpaBeHCTBA. UuciioBble MPpOMEKYTKH. JInHEeliHbIe U KBaJpaTHbIE HEPABEHCTBA C OJHOU nepeMeHHOW. CHUCTEMBbl HEPABEHCTB
C OJIHOM IIEPEMEHHOM.

Yucji0BbIe MHOKECTBA

MHuosxecTBO 1 ero aneMeHThl. CriocoObl 3aanust MHOXKeCTBa. PaBHble MHOXKecTBa. [lycToe mHOkecTBO. [loamMHO)KecTBO. Onepariuu HaJ MHOKECTBAaMU

Wnroctpanyisi COOTHOIIEHUI MEX /1y MHOYKECTBAMH C MIOMOIIBIO uarpamm Jisepa. MHOXKeCTBa HaTypaJbHBIX, EJIbIX, PAllMOHATBHBIX YHCE.

m
PanmonaneHoe uncio kak qpoOb BUaa ~ > TIe M- TeJIoe YHCIo, a N —HaTypaibHOE,  Kak OeckoHeuHas nepuoanyeckas aecaTudHas 1po0os. [lpencrasienue

00 upparoHaIbHOM YHciie. MHOKECTBO NEUCTBUTENBbHBIX uncel. [IpencraBienne neiCTBUTENHHOTO YUCIA B BU/I€ OECKOHEYHOW HETIEPUOMIECKOM
necaTuaHo# 1poou CpaBHEHHE IEHCTBUTEIbHBIX uncell. CBsa3b MexxayMmuoxectBamu /N. Z. Q/
@yukuun. Yucnosbsie QyHKINH
OYHKITMOHATBHBIC 3aBUCUMOCTH MeX 1y BenmnunHaMu. [loustre Gpyrakuun. OyHKIms Kak MaTeMaTH4YecKas MOJIENb peajabHoro npoiecca. O0macTb
onpezeneHus 1 oonacts 3HaueHn QyHKuuu. CriocoOs! 3aganus pynkuuu. ['paduk ynxnuu. Iloctpoenune rpagukoB GyHKINN ¢ TOMOIIbIO
npeobpazoBanuii puryp. Hymu dynakiuu. [IpomexxyTku 3HakonoctosiHcTBa pyHKIuH. [IpoMexyTku Bo3pacTaHus U TPOMEKYTKH YObIBaHMS ()YHKITHH.
JIuneitnas GyHKIMSA, 06paTHAS IIPOTIOPIIMOHANBHOCTh, KBaPATHUHAS (BYHKIHS, GYHKIUS Y = v/X , X CBOWCTBA M rpaduKH.
YuciioBble NM0CJAEA0BATEIBHOCTH
[TonsiTre yncnoBoii mocnenoBarenbHOCTH. KoHeuHble 1 OeCKOHEUHBIE MocaeaoBaTeaIbHOCTH. CrocoObl 3a1aHUs MTOCIIEJ0BATEIbHOCTH.
Apudmernueckas ureomerpuueckas nporpeccur. CBoICTBa UJICHOB apuU(PMETUUECKOI U TeOMeTpHUECKOil mporpeccuii. @opmysibl 00LIEro ujaeHa
aprupMETHUIECKON U TEOMETPUUIECKON porpeccuii. PopMyibl CyMMBI N —IEPBBIX WICHOB apu(PMETHUECKOW B reoMeTpuueckoi mporpeccuii. Cymma
OECKOHEYHOM TeOMETPHUECKOM mporpeccun, y Kotopoii |q| < 1. Ilpencrasienne 66CKOHEYHOM MEPUOAMUECKOM NECATHYHOMN QPOOH B BUIE OOBIKHOBEHHOM
Ipoowu.
DJieMeHThI NPUKJIATHOH MaTeMATHKHU
Matremaruueckoe moaenupoBanue. [lponeHTHeie pacuérel. @opmMyna cliokHBIX MporieHToB. [Ipubnmxénnbie Beruncienus. AOCOIOTHAS U
OTHOCHUTeINbHas norpemHocTd. OCHOBHBIE MpaBuiIa KOMOMHATOPUKU. YacToTa U BEpOATHOCTH ciydaiiHoro coobiTs. Kiaccudeckoe onpeneneHue
BeposTHOCTH. HavanbHbie cBeieHUS 0 cTaTucTUke. [IpencTaBienne qJaHHBIX B BUAE TaOIUI], KPYTOBBIX M CTOJIOYATHIX JUArpamMm, rpauKoB.
CraTucTrueckue XapaKTepUCTUKN COBOKYITHOCTHU JaHHBIX: Cpe/lHee 3HaUeHHe, MO/Ia, pa3Max, MeJlaHa BEIOOPKHU.
Aure0pa B HICTOPHYE€CKOM Pa3BUTHH.
3aposaeHue anreOpsl, KHUTa 0 BOCCTAHOBJICHUU U IPOTUBOTIOCTaBIeHUH Myxammena ainb-Xopeamu. Mctopust popMUpoBaHUS MAaTEMATUUECKOTO SI3bIKA.
Kak 3apoaunace uaest koopauHaT. OTKpbITHE UppaAlMOHAIbHOCTU. M3 MCTOpUM BOZHUKHOBEHUS (OPMYI IJIs pellieHus: ypaBHEeHUH 3-il u 4-if cTeneHen.
Uctopus pa3sutus nousatus Gpyakiun. Kax 3apoaunace Teopus BepositHocteld. Uucna @ubonauun. 3amaua JI.ITuzanckoro (Gubonayum) o KpoJIUKax.
JI.® Maraunkwuit. I1.J.YeOpmme. H.W.JIoGaueBckuii. B.S.bynskoBckuii. A.H.Konmoropos. @.Buet. I1.depma. P.Jlexapt. H.Tapranes. .Kapnano.
H.A6ens. B.Ilackans. JL.IIuzanckuii. K.I'aycc.



Conep:xanue Kypca ceomempuuB 7-9 KJaccaxnpeCcTaBICHO B BUJIE CISAYIOIINX COJIEpKATEIbHBIX pa3nenoB: «I'eomerpuueckue Gpurypoi», «MzmMepenne
reOMEeTPUYECKUX Bennuuny», «Koopannater», «Bekropsl. "Conepxanue pasznena «I'eomerpudeckue GUrypbm»ciay kUt 6a30ii 1uis JalbHEHIIET0 U3ydeHHS
yJanMucs reoMeTpun. Mzyuenne Matepuana cnocoocTByeT (GOpMUPOBAHHIO Y YUAIIMXCSI 3HAHUN O TEOMETPUUYECKON (PUType Kak BaskHEHIen
MaTeMaTHYEeCKON MOJIENH ISl ONTMCAaHUS PeaIbHOTO Mupa. [ TaBHast enb JaHHOTO pa3ziena - pa3BUTh Y YYAIIUXCsl BOOOpaKEHHUE U JIOTHIECKOE MBIIUICHUE
MyTéM CHCTEMATUYECKOTO U3yYEeHHUSI CBOMCTBIEOMETPHUYECKUX (UTYp U IPUMEHEHUS 3TUX CBOWCTB IPH PEIICHUH 337[a4 BBIYUCIUTEIBHOTO U
KOHCTPYKTHUBHOTO XapakTepa. CylecTBeHHas pojb IIPU 3TOM OTBOJMUTCS Pa3BUTHIO FeOMETpUUECKON UHTyHIMKU. CodeTaHue HarjssJHOCTU ¢ (JOpMaJIbHO-
JIOTUYECKUM TOJX0J0M SIBJISIETCSI HEOThEMJIEMOI YacThio reomeTpudeckux 3Hanui. Coaepxanue paszaena «M3mMepeHue reoMeTpuyecKux BETUYUH»
paciIupsieT 1 yriyossieT MpeACcTaBiIeHUE ydanuxcsi 00 u3MepeHusIX UTHH, YIIJIOB U Iomajei Guryp, cnocoocTByeT GOpMUPOBAHUIO MPAKTHUECKUX
HaBbIKOB, HEOOXOIMMBIX KaK MPUPEIIEHUN F'€OMETPUUECKHX 3a/1a4, TaK U B IOBCETHEBHOM KU3HU.

Conepxanue pasaenoB «KoopauHate», «BeKTopb» paciiupsieT U yriryoiseT IpeICTaBIeHNs yJaluXcsl O METO/1€ KOOPAUHAT, Pa3BUBAET YMEHUE
MIPUMEHSTH aareOpanyecKuil anmnapat Npy pelieHuH FreOMETPUUECKUX 3aay, a TAKXKE 3a]1a4 CMEXHBIX JTUCIUIUINH.
Paznen «l'eomeTpusi B UCTOPHUUECKOM Pa3BUTHMY, COJEPKAHUE KOTOPOTO ()parMEHTapHO BHEAPEHO B U3JI0KEHUE HOBOTO MaTepuala ak cBeJIeHUs 00
aBTOpPax U3y4aeMbIX (PAKTOB U TEOPEM, HCTOPUU UX OTKPBITHUS, PeJHa3HAUYEH AJIs1 GOPMUPOBAHUS MIPEICTABICHUM O T€OMETPUHN KaK YaCTH YEI0BEUYECKOU
KYJIBTYpBI, 7151 OOIIET0 pa3BUTHS MIKOJILHUKOB, JJISl CO3/IaHUS KyJIbTYPHO-UCTOPUUECKON Cpebl 00ydeHusI.
IIpocmeiiwue zeomempuyeckue ghuzypuol

Touka, npamas. OTpe3ok, Jiyd. Yroi. Bunel yrinos. CMexHbIE U BEpTUKAIBHBIE YIUIBl. brccekTpuca yria.

[lepecekaromuecs u napaienbHsie npsamseie. [lepnenaukymnspusie npsmblie. [Ipu3Haku napanienbHOCTH NpsAMbIX. CBOMCTBA MapallieIbHbIX MPSMBIX.
[TepieHAMKYISp U HAKJIOHHAA K TPSIMOM.

MHozoyz2o01bHUKU.
Tpeyronbauku. Bunel TpeyronpsHukoB. Meanana, OuccekTpuca, BEICOTa, CPEAHSS JTMHUS TpeyrojdbHuKa. [Ipu3Haku paBeHCTBa TPEyrobHIUKOB. CBOMCTBA

Y IPU3HAKU PaBHOOEIPEHHBIX TPEYTOJIbHUKOB. CepeMHHBINA NepeHIuKyIsp oTpe3ka. CyMMa yriioB TpeyroyibHUKa. BHENTHUE yTiibl TpeyroabHUKa.
HepasenctBo TpeyronbpHuka. COOTHOLIEHUSI MEXKy CTOPOHAMH U yriiaMu TpeyrojbHuka. Teopema [ludaropa.

[Tonpo6Hble Tpeyronbuuky. [Ipu3Haku mogoous TpeyroabHUKOB. TOUKH mepecedeHus Meauan, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEAMHHBIX
MIEPICHIUKYIIIPOB CTOPOH TpeyroyibHuKa. CBOWCTBO OMCCEKTpHCH! TpeyroyibHuka. Teopema daneca. MeTpruyeckue COOTHOUICHHS B IPSMOYTOJIbHOM
TpeyroiapHuke. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO YIiia MPSIMOYTOJIBHOTO TpeyroyibHuKa U yriioB oT 0 1o 180°. @opmyibl, CBA3bIBAIOLINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOTO U TOTO K€ yria. Pemenue TpeyroapsHukoB. TeopeMa CHHYCOB U TeOpeMa KOCUHYCOB.

Yerbipéxyronpuuku. [lapamnenorpamm. CBolicTBa U MpU3HAKK Mapaiienorpamma. [IpsMoyronsHuk, poM0O, KBaapaT, UX CBOWCTBA M MPU3HAKH.
Tpaneuus. Cpenusis TMHUS Tpanenuu U e€ cBoicTBa. MHOTOYTOIbHUKHU. Beimykibie MHOTOYTOJIbHUKU. CyMMa yriioB BBITYKJIOTO MHOTOYTOJIbHHUKA.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

Oxkpy:kHOCTH M KpPYI. ['eoMeTpHYecKre MOCTPOCHUA

OKpy»XHOCTb U KpYT'. DJI€MEHThI OKPYKHOCTHU U Kpyra. l{eHTpaibHbie U BMcaHHbIe yriibl. KacaTenbHas K OKpYKHOCTH U €€ cBoiicTBa. B3aumHo e
pacmnosioKeHue npsMoil U OKpyKHOCTU. OnrcaHHas ¥ BIIMCAHHAsI OKPY>KHOCTH TPEYroJibHUKA. BriricaHHbIE U ONTMCAaHHBIE YETHIPEXYTOJIbHUKH, UX CBOMCTBA
Y pu3HaKu. BricanHpie 1 onucaHHble MHOTOYTOJbHUKH. ['eomerpudeckoe mecTo Touek (I'MT). CepennHHBIN EpIEeHANKYIIAP OTpe3ka U OMCCeKTpuca
yria kak 'MT. ['eomerpuyeckue mocTpoeHus HUPKYJIEM U JIMHEKoi. OCHOBHBIE 331aUul Ha IOCTPOEHUE: TOCTPOEHHUE YIJia, PABHOTO IAHHOMY, ITOCTPOCHHE



CEPEIMHHOIO MEPIECHIUKYIISIPAa JaHHOIO OTPE3Ka, IOCTPOCHUE IIPSAMOM, POXOJALIEH Yepe3 NaHHYIO TOUKY U IIEPIEHIUKYIIAPHON JaHHOM NPSAMOH,
MOCTPOEHHE OMCCEKTPUCH JaHHOTO yriia. [locTpoeHne TpeyrojabHHKa 10 3a1aHHbIM 31eMeHTam. Meron 'MT B 3agauax Ha MOCTpOEHHE.
HN3mepenue reoMeTpu4ecKuX BeJIUYNH

Jlnuna otpeska. PaccrossHue mexay 1BymMs ToukaMu. PaccTossHue OT TOUKM 10 npsiMol. PaccTosiHue Mex Ty IapajuieIbHBIMU IIPSMBIMHU.
[Iepumerp MHOTOYrosbHUKA. J[1IMHA OKpyKHOCTHU. JJIMHA Iyru OKpYKHOCTH. ['pagycHas Mepa yria. BenuuuHa BIIMCaHHOTO yria.
[onsiTne monia M MHOTOYTOJIbHUKA. PaBHOBenkue ¢purypsl. Haxoxxaenue miomaay KBaapara, IpsMOyroJIbHUKA, TapajuiesorpaMmma, TpeyrojabHIKa,
tpanenun. [Torsarue muomanu kpyra. [Inomanes cekropa. OTHOIIEHHE TUIOMAACH TOJOOHBIX QUTYP.
JlekapTOBbI KOOPAMHATHI HA IJIOCKOCTH

dopmyna pacCTOSHUS MEXAY IByMsl ToukaMH. KoopuHAThI cepeiHbl OTpe3Ka. Y paBHEHHE (UTYphl. Y paBHEHUE OKPYKHOCTH U MIPSIMON. YTJI0BOI
K03 uUIMEHT NpaMoil.
BekTopbl

[Tonstue BexkTopa. Moayne (anuHa) Bektopa. PaBable BekTopbl. Komumnneaphsie Bektopbl. KoopauHats! Bektopa. CiokeHue U BHIYMTaHHE BEKTO POB.
YMHOkeHNEe BeKTopa Ha ynciio. CKasipHOE pou3BeieHne BEKTOpoB. KocuHyC yria Mexay AByMsl BEKTOPaMH.
I'eomeTpuuyeckue npeodpazoBaHus

[Tonsitue o npeoOpazoBanuu purypsl. JBrmxenue Gurypsl.. Buapl ABmkeHus GUrypbl: napajuleabHbIN IEPEeHOC, 0ceBas CUMMETpUs, TOBOPOT. PaBHble
¢urypsl. l'omoteTns. [logobue Guryp.
JIEeMEeHTBI JIOTHKHU

Omnpenenenue. AkcuoM u Teopemsl. JlokazarenbcTBo. Jloka3zaTeabcTBO OT MpoTuBHOTO. Teopema, oOparHas ganHoW. Heobxoaumoe u 1ocTaTouHOe
ycioBHe. YTOTpebieHne JOrHYECKUX CBSI30KECHH. . ., TO. .., TOrJa U TOJIbKO TOI' /.
I'eomeTpHusi B HCTOPHYECKOM PA3BUTHH.

W3 ucropum reomerpun, «Hauana» Eskiamnpa. Wctopust nsatoro nocrtynata Epximpa. TpuroHomerpuss — Hayka 00 HM3MEpPEHMH TPEYTOJIBHUKOB.
[TocTpoenune npaBUIIBHBIX MHOTOYTOJLHUKOB. Kak 3apoaunacek uaes koopauHat.H.1.Jlo6auesckuii. JI.Oiinep. ®@anec. [Tudarop



TEMATHYECKOE IIAAHHPOBAHHE C ONPEAEAEHHEM OCHOBHBIX BHOB YYEBHOM NESITEABHOCTH H
OCHOBHbBIX HATIPABAEHHH BOCITUTATEABHOUN OESITEABHOCTH

MATEMATHKA
7-9 kaacenl (510 )

OcHoBHOE€ COoAEPKaHUE 10 TEMaM

XapaKkTepucTHKA OCHOBHBIX BH/IOB JeSITEILHOCTH
YYEeHHKA
(Ha ypoBHE Y4eOHBbIX el cTBHIl)

OcHOBHBbIE HANIPABJIEHHUSI BOCTIMTATEILHOM
IeATeJBLHOCTH

Aure0Opa 7 kiacc

IToBTOpeHue (24) 3,6
BbipakeHus, TOK1eCTBa, ypaBHeHUA.(224.)
YucnoBsie BbIpAXXCHUSA Pacrio3HaBaTh 4HMCIOBBIC BBIPAKCHHUS U BBIPAKCHUS C
Bripakenusi ¢ nmepeMeHHBIMU NIepeMEeHHBIMH, JIMHEHHbIe ypaBHEeHUs. [IpuBoauTh 1,2,3,6,8
CpaBHEHUS 3HAUEHHUH BBIpaKEHUH MPUMEPHI BBIPAXKEHUH ¢ IepEeMEHHBIMH, JIMHEHHBIX
CaoiicTBa AHCTBHI HaJ YUCIAMU ypaBHeHHH. COCTaBIATH BBIpaKEHUE C MEPEMEHHBIMH I10
Toxnectna. YCIIOBUIO 3a/1aud. UuTaTh U COCTABIIATH JBOWHbIE
ToxnecTBeHHbIE TPEOOPA30BAHUSI BEIPAKEHHIA. HepaBeHCTBAa. BBIMOIHATH MpeoOpa3oBaHus BRIPAKCHUIA:
YpaBHEHHE U €r0 KOPHU NPUBOJUTH MOAOOHBIE ClIaraeMble, PaCKpbIBATh CKOOKH.
JIuneitHoe ypaBHEHHUE C OAHOM IIEPEMEHHON Haxonuts 3HaueHNE BBIPayKEHUS C IEPEMEHHBIMU TIPU
Pemienne nuHeHBIX ypaBHEHUH 3aJlaHHBIX 3HAUYEHUSAX NepeMeHHbIX. OMUCHIBATh CXEMY
Pemenue 3ana4 ¢ IOMOLLBIO YpaBHEHUH peLIeHus] TEKCTOBOM 3a/1auH, IPUMEHSTD €€ JJIs1 PELLICHUS
CpenHee apupmMeTHIecKoe. 3ana4. Vcrionb30BaTh NpOCTEHIINE CTATHCTHYECKHE
Pa3max psipa uucen. Mopa psina umcen XapaKTePHUCTUKH (cpefHee apuMeTHIeCKoe, pa3Max,
MenuaHa Kak CTaTUCTHUYECKasl XapaKTePUCTHKA MoOJa, MEIMaHa) T aHaJIN3a Psifia JTAaHHBIX B HECIIOAKHBIX
CUTYaIHAX.

@®yukuuu. (114.)
Yro Takoe QyHKIHSL. IIpuBoOIMTE IpUMEPHI 3aBUCUMOCTEN MEXKY BETUYUHAMHU.
Beruncienue 3HaueHnil pyHKIUM 1o Gpopmysie Pasnuuate cpenu 3aBucuMocteil G yHKIIMOHABHbIC 3,6

I'paduk dpynkumu
[psiMast POMOPIMOHANBEHOCTE U €€ rpaduk
JInnetinas QyHKIMA U e€ TpaduK

3aBUCUMOCTH. [ | ONTICHIBATHIIOHATHSA: 3aBUCHUMOH U
HE3aBUCHUMOM TTepeMEHHBIX, (QYHKIIMH, apryMeHTa
(hyHKIIMHM; CTIOCOOHI 3aHaHus QyHKIH. POpMYITHPOBATH
orpeneNieHust: 00IacTu onpeneneHus G YHKIUN, 00IacTh
3HaueHUH PyHKIUH, Tpaduka QyHKITNH, THHEHHON
(hyHKIMH, IPSAMO¥ IPOTIOPIIMOHATEHOCTH BRIYHCIATE
3HaYCHHE (PYHKINH, 3aJaHHOH (HOPMYIIOH, COCTABIAT
TabmuIpe! 3HadeHni ¢yHknuu. [lo rpaduky Gyaxmmm
HaXOJWTh 3HaYCHHNE (YHKIMH TI0 HU3BECTHOMY 3HAUECHHIO
apryMeHTa U penats o0paTHyro 3a1aqy. CTpouTs rpadux
TIPSAMOH MPOMOPIIMOHATIBHOCTH 1 IMHEHHON (QyHKIWH,
OIMMCHIBATh CBOMCTBA ATHX (DYHKITHH.




CreneHnb ¢ HaTypaJbHbIM NoKa3areaeM.(114.)

Or[pe/:[eneHI/Ie CTCIICHU C HATYPAJIbHBIM ITOKAa3aTCJICM.

CDOpMyJ'IPIpOBaTL , 3allMChIBATh B CHMBOJINYECKOM (bOpMe n

VMHOXEHHE CTEIeHEH U JAeNICHHE CTeIeHeH 00OCHOBBIBATH CBOWCTBA CTEHICHH C HATYPAIBHBIM 2,3,6,8
Bo3zBeneHue B cTENeHb NPOU3BEACHUS U CTEIICHH THIOKa3aTesIeM.
OJIHOUJICH U €T0 CTaHAAPTHBIA BH ITpuMeHsTh CBOMCTBA CTEIEHHU [UIs IPeoOpa3oBaHus
VMHOXEHHE OXHOWICHOB. BBIPaKCHHUIA.
Bo3BeneHre OXHOYICHOB B CTCNICHD BBITIOHATE YMHOXKEHHE OTHOWICHOB U BO3BE/ICHHE
®yHkupsa y = x> My =X U UX rpaduky. OIHOWICHOB B CTCIICHb.

Ctpouts rpaduku GyHKIMHE y= x>y =X°.

Pemath rpaduyueckd ypaBHEHHUSI.

MHuoroujienbl.(174.)

MHOro4NIeH U ero CTaHAAPTHBIA BHI. 3anuchIBaTh MHOIOWICH B CTAHIAPTHOM BHUJIE, ONPEEIAT
CroxeHHe MHOTOYICHOB M BBIYMTAHHE MHOTOWICHOB. CTEINeHb MHOTOWICHA. BEIMONHATE clioxkeHue u BerauTanue | 2,3,6,8
VMHOXEHHE OHOWICHa Ha MHOTOUJICH. MHOTOWICHOB, YMHOXKCHHE OHOWICHA HAa MHOTOUICH,
BriHecenue O6IJ_ICFO MHOXHUTCJIA 3a CKO6KI/I. MHOI'O4JIEHa Ha MHOTI'OUJICH. BEIMONHATH Pa3I0KEHUC
YMHOXEHHE MHOTOUJIEHa Ha MHOT'OUJICH. MHOTI'OWICHA Ha MHOXHUTEIIN, UCIIOJIb3YSIBBIHCCCHNE 06Hler0
PazoxeHne MHOrOWIEHa Ha MHOXKHTENH CIIOCOOOM IPYIIIHPOBKHL. MHOXHTEIS 38 CKOOKH M CITOCO0 TPYNIUPOBKU. [IpUMEHSITh

JISUCTBHSI C MHOTOWIEHAMH TIPH PEIISHUH pa3HOOOpa3HbIX

3aJa4, B YaCTHOCTHU IIpH PCIICHNUH 3a4a4 € ITIOMOLIbIO

YpaBHEHHUH.

DopMyJIbl COKPALICHHOT0 YMHOKeHHs. (194.)
BosBenenue B kBapar U Ky0 CyMMBI U Pa3HOCTH JIBYX BbIpakeHHH. | JlOKa3bIBaTh CripaBeiIMBOCTh (DOPMYJT COKPAIIEHHOIO
Pa3noxeHre Ha MHOXKHTENH C IOMOLIBIO ()OPMYJIBI KBapaTa CyMMBl | YMHOXKCHHS, IPHMEHSITh UX B IIPE0OPa30BAHMIX LETBIX 3,8
U KBaJparta pa3HOCTH BBIPOKCHUIT B MHOTOYWICHBI, @ TAKKE AJIS PAa3JIOKEHHUS
VMHOXKEHHE Pa3HOCTH ABYX BBHIPAXKCHUI HA UX CYMMY. MHOTOYWICHOB Ha MHOXHTEIH. VICIIONB30BaTh Pa3IHIHbIC
PasnoxeHre pa3HOCTH KBaIPaTOB HA MHOKHTEIH. peoOpa30BaHus LIEbIX BBIPAKCHHUIT IIPU PEIICHAN
Pa3noxeHre Ha MHOXKHTEIH CYMMBI U Pa3HOCTU KyOOB. YpaBHEHHI, T0Ka3aTeIbCTBE TOXKACCTB, B 3a1a4aX Ha
ITpeobpa3oBanue LEIOr0 BEIPAKEHHUS B MHOTOWICH. JEITUMOCTb.
ITprMeHeHne pa3IHYHBIX CIOCOOO0B /IS PAa3JIOKEHHUST Ha MHOMKHTEIHL
CucreMbl JUHEHHBIX YpaBHeHni (164)

JluneiiHoe ypaBHEHHE C IBYMSI IEPEMCHHBIMIL [IprBOANTH IPUMEPBL: ypAaBHEHUS C ABYMS IIEPEMCHHBIMU,
I'paduk THHEHAHOTO YpaBHEHHUSI C ABYMSI IEPEMCHHBIME JIMHEHHOr0 YPaBHEHHUS C IBYMS [IEPEMEHHBIMI; CUCTEMBI 2,6

CucTeMbl THHEHHBIX YPaBHEHHH C TBYMS MIEPEMEHHBIMH
Cr1oco0 MOACTaHOBKH.

Cnoco0 cloKeHUSI.

Pemenue 3aaa4 ¢ TOMOILBIO CUCTEM YPABHEHHI.

IBYX JIMHEWHBIX YPaBHEHUI C ABYMS IIEpEMEHHBIMU;
OrmpenensiTs, SBISETCS JH Mapa Yucel PelieHueM TaHHOTO
YPaBHEHUS C ABYMS IIEPEMEHHBIMH.

Ctponts rpaduK JIMHSHHOTO YPaBHEHHUS C TBYMS
nepeMeHHBIMU. Pemarth cicTeMbl IBYX JTHHEHHBIX
YpaBHEHHH C ABYMS MepEMEHHBIMH.

PemaTe TekcTOBBIE 33/1a4H, B KOTOPBIX CHCTEMA JIBYX
JIMHEWHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMU SIBIISIETCSI
MaTeMaTH4eCKOH MOJEIBI0 PEaTbHOr0 MPOoIiecca, U

HMHTEPIPETHPOBATh PE3YIbTAT PEHICHHSI CHCTEMBI




IloBTOpEeHUE M cucTeMaTH3alus y4eOHoro marepuasa(4y4)

6,8

Auare0Opa 8 kiacc

IloBTOpenne (34) 3,6
PanuonaabHblie Apoou (234)
DopMynupoBaTh
ParonanpHble BEIpasKeHUSL. OCHOBHOE CBOWCTBO panMoOHaIbHOW APOOH U IIPUMEHSITH 2,6
OcHOBHOE CBOHCTBO Jipoou. CokpaInieHue qpooei. ero Jyis mpeoOdpa3oBaHus IpoOeii.
Croxenne npo0Oeit ¢ OqMHAKOBEIMU 3HAMEHATEISIMH. BeImonHATh ciiokeHne, BEHIYUTaHUE, YMHOXKEHUE, JICICHHe
Berunranue npoGeii ¢ 0IMHAKOBBIMHU 3HAMEHATEISIMU palMoHaNBHBIX Ipo0el, a TakyKe BO3BeJeHUE. BBIOMHATE
Croxenne po0eii ¢ pa3HBIMHA 3HAMEHATEISIMH. pasnnyHble TPeodpa3oBaHMs PAOHAIBHBIX BBIPAXKECHHH,
Berunranue npoGeii ¢ pa3HbIMH 3HAMEHATEISIMH. JIOKa3bIBaTh TOXKJIECTBA.
YMHOKEHHE ApOOeH.
BosBenenue qpoOu B CTEIICHB. 3HaTh cBOMCTBA PyHKIMK Y = — M yMETh CTPOHUTH €&
Henenue npobeii. X
[Tpeobpa3oBaHue PalMOHATBHBIX BBIPAKCHHI. rpauk.
Oynkuust Y = — u eé rpaduk
X
KBagparusie kopuu. (194)
[TpuBOANTH NPUMEPBI pallMOHABHBIX YUCENT U
PanmonaneHblie yncna. MppaloHanbHble Yyicia. UPPALUOHABHBIX YHCEIL. 2,3,6,8
KBanparHbie KOpHH. Haxonuth 3HaueHus apupMeTHIECKUX KBaPaTHBIX
Apudmernueckuii KBapaTHbIH KOPEHb. KOpHEH.
VpasHenue x? =a Jloka3bIBaTh TEOPEMBI O KOPHE U3 TIPOU3BENICHUS U APOOH,
Haxoxnenne npuOImKeHHBIX 3HAYEHHH KBAIPATHOTO KOPHSI. MPUMEHSTh UX B MPe00pa30BaHUAX BHIPAIKECHUI.
Oyukims Y = X 1 e rpadux. BrimonusaTe npeobpa3zoBaHye BEIpaKEHUN C IPHMEHEHUEM
N BBIHECEHHSI MHOXKUTEIS U3-110]] 3HaKa KOPHSI, BHECCHHE
KBanpatHsIit KOpeHb U3 POU3BECHHS U APOOH.
. MHOXKHUTEIS IO/ 3HAK KOPHSI.
KBanpatHblii KOpeHb U3 CTEIICHU.
BbInonHATh 0OCBOOOXKACHHE OT HPPAIMOHAIBHOCTH B
BbiHeceHre MHOXKUTEIS 33 3HAK KOPHSL.
3HaMeHaTesie JpoOH.
BHeceHre MHOKUTEIS T10]] 3HAK KOPHSL.
. Hcnons30BaTh KBapaTHbIC KOPHH IS BHIPAKECHHS
[Ipeobpa3oBaHKe BhIpAKEHHN, COJEPIKAIINX KBAAPATHBIC KOPHH.
MEPEMEHHBIX U3 TEOMETPUYUECKHUX U (HU3MUECKUX (HOPMYIL.
Ctpourts rpaduk KUK Y = A/ X
P padux pymicim y Y WIUTIOCTPUPOBATH
Ha rpaduke e€ CBOICTBA.
KBaaparnble ypaBHeHus (214)
HermosHbie KBaapaTHbie YPaBHEHHUS Pemiath KBajpaTHBIC ypaBHEHUS.
dopmyra KOpHE#H KBaJpaTHOrO YpaBHEHHUSL. Haxoauts mogb0poM KOpHH KBaJPaTHOTO YPaBHEHHUS, 2,6

Pemenue 3aaa4 ¢ NOMOILIBIO KBaAPATHBIX YPAaBHEHUU.
Teopema Buera.

Penrenue qpoOHBIX parioOHATFHBIX YPAaBHCHUN.
Pemenue 3aaa4 ¢ NIOMOILBIO pallMOHATbHBIX YPAaBHEHUH.

HCTIONB3Ys TeopeMy Brera u oOpaTHyIo eif TeopeMy
HccnenoBaTh KOMMYECTBO KOPHEN KBaAPATHOTO ypaBHEHUS
B 3aBHCHUMOCTH OT 3HaKa €ro TUCKpUMHUHAHTA.

PemaTte apoOHBIE paroHaIbHBIE YPABHEHHS, CBOJIS
pelIeHNE TAKUX YPaBHEHUH K PEIICHHUIO JTUHEHHBIX U




KBaJIpaTHBIX YPaBHEHMH C MOCIEAYIOIIUM HUCKIIOUEHUEM
TTOCTOPOHHUX KOpPHEIL.

Pemate TekcTOBEIE 3a1a4M, UCTIONB3YSI B KAUECTBE
anreOpanyecKoi MOJIeNIN KBaIpaTHBIE U IPOOHBIC
YpaBHEHHSI.

Hepagencrsa. (204.)

Yucnossie HEPABCHCTBA

CDOpMyJ'IPIpOBaTL " JOKa3bIBaTh CBOMCTBA YHCIIOBBIX

CBo#icTBa YHCIIOBBIX HEPABECHCTB. HEPaBEHCTB 1,3,6,8
CroxeHre YHCIOBBIX HEPaBEHCTB.
YMHOKEHHE YHUCITIOBBIX HEPABEHCTB. Haxonuth 0o0beqMHEHHE U TIEPECEUCHHE YUCIOBBIX
[Nepeceyenne 1 00BEIMHEHHE MHOXKECTB. MPOMEXKYTKOB.
YuCII0BbIE IPOMEKYTKH. Pemmath jvHeiiHbIC HEPABEHCTBA.
Pemnienue HepaBEHCTB ¢ OAHOW NMEPEMEHHOU PemmaTte cuctemMbl HEPaBEHCTB C OJTHOW MEPEMEHHOM.
PerreHne cuCTeM HEPaBEHCTB C OJJHOW MEepEMEHHOM. N300paxaTh Ha KOOPAUHATHOMN MPAMOM 3a1aHHBIC
HEPABCHCTBAMU YHUCJIOBBIC IIPOMEKYTKH.
CreneHb ¢ 1eJbIM NOKa3aTeJaeM. JJeMeHThbl cTaTuCTUKN (114.)
OrnipesienieHNe CTETEHH C TIETBIM OTPHUIIATENBHBIM TIOKAa3aTeIEM. 3HATh OMpPEICICHHE ¥ CBOWCTBA CTEIICHH C IIETBIM
CBOliCTBA CTEIIEHU C LIEJIBIM [OKa3aTEIEM. OTPUIIATENFHBIM [TOKA3aTeIIEM. 2,3,8
CranpapTHBIA BUJ YHCTA. IIpuMeHsTh CBOMCTBA CTENEHU C LIEJAbIM I10Ka3aTeIeM U
CO0op CTaTHCTUYECKUX JaHHBIX. BBITIOJTHEHUH BBIYMCIICHUH 1 IPeoOpa30BaHNH BEIPAXKEHUH.
I'pynnupoBKa CTaTUCTHYECKUX JaHHBIX. Hcnonb30BaTh 3amUch YKcla B CTAHAAPTHOM BHIE JUIS
HarnsnHoe npencTaBieHne CTaTUCTHYECKOH HH(POpMaLUH. BBIPAKEHHUS U COIIOCTABIICHHS pa3MepoB 00BEMOB,
®yukuun y = X! vy = X1 ux cBOMCTBA. JUIUTETIBHOCTH MPOLIECCOB B OKPY)KAIOLIEM MHUPE.
W3zBnekats nHpopManuio u3 TabIUIl YacTOT U
OpraHMU30BBIBATH MH(GOPMAIHIO B BUJIE TAOJIHI] YaCTOT,
CTPOUTH UHTEPBAJIBHBIA P
Hcronb30BaTh HArTSIHOE MIPEACTABICHUE CTATHCTUYECKON
UH(POPMALUH B BUAE CTOIOYATHIX U KPYrOBBIX AHArpamM,
TIOJIATOHOB, THCTOIPaMM.
IloBTOpenune (54) 3,6
Aunredpa. 9 kyaacc
IoBTopenne (3u) 3,6
KBagparuunas pynkuus.(234)
Oynkrmst. O6IacTh onpeneeHus 1 00JIacTh 3HAUCHUN () yHKIIAH. Berancnars 3HaueHus QYHKIWH, 3aJaHHON (OPMYIIOH, a
CaoticTBa (HyHKIIHH. TaKKe AByMs U Tpemst (hopMyaaMu. 6,8

KBagpaTHblii TpeX4JieH U €ro KOpHHU.

PaznoxeHne KBapaTHOrO TpeXWiIeHa HA MHOXKHTEIH.
I'paduk pyHKIMHU y = ax?, ee CBOHCTBA U Tpa(uK.
I'paduxu pysxuuit y=ax’?+nuy=a (x —m)
[ocTpoenne rpaduka KBapaTHIHON (QYHKIHH.

OnwcheBaTh CBONWCTBA (PYHKIMIA HA OCHOBE UX
rpagyecKoro MpeaCTaBICHHS.

WnTtepnpeTnpoBaTh rpaduky peaabHBIX 3aBUCHMOCTEH.
Crtpoutb rpadmKu QYHKIHIA ¢ TIOMOIIBIO TPeodpa3oBaHuit
Buja f(X) — f(X)+a;




Oynxims y = X,
Kopens n-# crenenu.

f(X) = fix + a); f(x) — kf(x).

Crponts rpaduk kBagpatnaHoi Gpynknun. I1o rpaduxy
KBaJpaTHIHON (YHKIWH ONMCHIBATH €€ CBOMCTBA.
U306paxath cxemaTHuecku rpaduk Gpyskimmn y = X" ¢
YETHBIM U HCUETHBIM N. IMeTh MpesCTaBiIeHuE O
HaXO0XJICHUH KOpHeW N-I CTENeHN C OMOILBIO
KaJIBKYJIATOpA.

YpaBHeHNUs] M HEPABEHCTBA C OHOI MepeMeHHOM. (144.)

]_IeJ'IOe YpaBHECHHE U €0 KOPHU.

Pemate ypaBHeHUs TpeTbel U YETBEPTOM CTENEHU C

JlpoOHbIe palluOHANBHbIE ypaBHEHHUS. MOMOILBIO Pa3JI0KEHNsI HA MHOXKHTEIH U BBEJICHUE 2,6
Pemienne HepaBeHCTB BTOPOH CTENEHH C OHOM MEepeMEHHOM. BCIIOMOTATEIbHBIX EPEMEHHBIX, B YACTHOCTH peIllaTh
Pemienne HepaBeHCTB METOIOM HHTEPBAJIOB. OWKBaJpaTHBIE YpaBHEHHUSI.
PemaTh qpo0OHBIE palliOHAIEHBIC YpaBHEHUSA, CBOAS UX K
LIEJIBIM YPABHEHUSM C MOCIIEAYIOIIEH IPOBEPKOM KOPHEM.
Pemate HepaBeHCTBA BTOPOM CTEIIEHU, UCIIONIb3Ys
rpaduuecKkue NpeacTaBIeHus.
Hcnonp30BaTh METOJ UHTEPBAJIOB [UIsl PELLICHUS
HECJIOJKHBIX PalIOHAJIbHBIX HEPABEHCTB.
YpaBHeHHs 1 HEPABEHCTBA € IBYMS NepeMeHHbIMHU.(194.)
YpaBHEHHE C ABYMS IEPEMEHHBIMHU U €T0 Ipa(uK. Ctpouts rpaduky ypaBHEHHH ¢ ABYMs IIEPEMEHHBIMH B
I'paduueckuii criocod perieHns: CUCTEM YpaBHEHHI . NPOCTEHIINX Cly4asixX, kornaa rpadukom sieisiercs npsimast. | 1,3,6,8
Pemenue cucrem ypaBHEHUI BTOPOM CTENIECHHU. [Tapaboia, runepboa, OKpy)HOCThIO Mcronb30BaTh X
Pemenue cucrem ypaBHEHUI BTOPOM CTENIEHH. JUIsl Tpa)MuecKoro pelieHust CUCTEM ypaBHEHUH ¢ IByMs
Pemenue 3aaa4 ¢ HIOMOILBIO CUCTEM YPABHEHUM BTOPOM CTENIEHU NIEPEMEHHBIMHU.
HepaBencta ¢ 1ByMst iepeMEHHbBIMU. PemaTh ciocoO0OM HOACTaHOBKU CUCTEMBI ABYX
CucteMbl HEpaBEHCTB C IBYMS IEPEMEHHBIMH. ypaBHEHHMH C ABYMs IEPEMEHHBIMHU, B KOTOPBIX OIHO
YpaBHEHHUE NIEPBOM CTENIEHHU, @ APYroe — BTOPOM CTETIECHHU.
PemaTh TekcTOBBIE 3a/1a4H, UCIIONIB3Ys B KAUECTBE
anrebpanmyeckoil MOIeH CUCTEMY YpaBHEHHI BTOPOI
CTEIEHU C ABYMs IIEPEMEHHBIMH; PEIIaTh COCTABICHHYIO
CHCTEMY, HHTEPIIPETUPOBATh PE3yJIbTaT.
Apudpmernyeckasi u reoMmeTpudeckas nporpeccun.(134.)
[TocnenoBarensHOCTH. [IprMeHATh MHAEKCHBIE 0003HAYEHUS [UIS YICHOB
Omnpenernenue apupmMernueckoi nporpeccuu. GopMyna n —ro wieHa | MoCieA0BaTEIbHOCTH. 1,2,3,6

apu(MEeTHIECKOH POrPECCHH.

dopMyIa CyMMBI I — IEPBHIX WICHOB apU(PMETHICCKOM
TIPOrPECCUH.

Omnpenenenne reoMeTpuieckoi mporpeccuu. @opmyna n —To 4ieHa
T€OMETPUUYECKOI ITPOrPECCHH.

®opMyiia CyMMBI I — IEPBBIX WIEHOB T€OMETPUIECKOM TPOrPECCHU.

IIpuBonMTE IpUMEpHI 3a/1aHUS MTOCIEN0BATENIBHOCTEN
(hopmyIoit N -To YIeHa U PEKypPEHTHOH GOpMyITOH.
BreBoauts hopmynsl N — ro wieHa apuhMeTHIECKOi
TIPOTPECCHU U TEOMETPUIECKOH MPOTPECCHH, CYMMBI

N — MePBHIX WICHOB apU(METHICCKON 1 TeOMETPUIECKON
TIPOTPECCHH, PelIaTh 3aJa4H C UCIIOIb30BAHIEM 3THX
¢hopmym.

Jloka3pIBaTh XapaKTEPUCTHUECKOE CBOHCTBO
apu(MeTHIECKOH ¥ TeOMEeTPHIECKON IPOTPECCHH.




Pemate 3aaun Ha CIIOXKHBIE IPOLEHTHI, UCTIONIB3YS IPU
HEOOXOANMOCTH KaJIBKYJIISITOP.

DJIeMeHThbl KOMOMHATOPUKH U TeOpuH BepositHOcTel.(134.)

[IpuMeps! KOMOMHATOPHBIX 3a/ad.
ITepecTaHoBKH.

Pasmemenus.

Coueranus.

OTHOCHTENIBHAS YaCTOTa CIIY4aifHOT'O COOBITHSI.
BeposATHOCTh paBHOBO3MOXHBIX COOBITHIA.

BeimonHATh 1epe6op Bcex BO3SMOKHBIX BapHAHTOB IS
nepecuyéra 00beKTOB M KoMOMHaIWH. [IpuMeHsTh MpaBmIIo
KOMOHMHATOPHOTO YMHOEHHUSL.

PacnozHaBaTh 332U Ha BEIYMCIEHUE YUCTIa
MEePECTaHOBOK, pa3MEILEHHUM, COUETaHUN U IPUMEHSTD
COOTBETCTBYIONIHE (HOPMYITEL.

Berunciste yactoty ciyqaifHoro coobrtusi. OLeHUBaTh
BEPOSTHOCTh CIIy4aifHOTO COOBITHS C TOMOIIBIO YaCTOTHI,
YCTQHOBJICHHOM ONBITHBIM ITyTEM.

HaxonuTb BepoSTHOCTB CITy4aiiHOrO COOBITHSI HA OCHOBE
KJIACCUYECKOr 0 ONpPE/IENEeHUs] BEPOSITHOCTH.

ITpuBOIUTH IPUMeEPHI TOCTOBEPHBIX U HEBO3MOXKHBIX
COOBITHH.

3,6

IToBTOpenue (174)

3,6

I'eomeTpus. 7 kiace

IToBTOpeHue

29)

3,6

HauanbHble reomerpuuyeckne ceegerus. (104.)

IIpsimas u oTpe3oK.

JIyud u yrom.

CpaBHEHHE OTPE3KOB H YIJIOB.
Jnuna otpeska.

Enunuier usmepenus.
H3mepenue yrios.

CMeXHBIE U BEPTUKAJIBHBIC YTIIBI.
IlepnienauKysipHBIE IPSIMBIE.

OOBACHATH, UTO TaKOE MPAMasi, OTPE30K, JIyd, YroJl, KaKue
(urypbl Ha3bIBalOTCS PABHBIMU, KaK CPABHHUBAIOTCS
OTPE3KHU M YIIIbl, YTO TAKOE TPajyc U rpajycHas Mepa
yIJIa, KAKOH yroJl Ha3bIBaeTCsl MPSMBIM, TYIIBIM, OCTPBIM,
Pa3BEPHYTHIM, UTO TAKOE CEpeAMHA OTpe3Ka U OucceKkTpuca
yIJia, KaKUe YTIIbl Ha3bIBAIOTCS CMEXKHBIMH U KaKHe
BEPTHKAJIbHBIMU;

(hopMynHpoBaTh U 0OOCHOBBIBATH YTBEPKICHUS O
CBOIMCTBaX CMEXHBIX M BEPTUKAIBHBIX YIJIOB; OOBSACHSTD
KaKue MpsMble HA3bIBAIOTCS TIEPIICH UK YIISIPHBIMHU;
(hopMynHpoBaTh U 0OOCHOBBIBATH YTBEPIKICHUE O CBOWCTBE
JIBYX TIPSIMbBIX, MIEPICHANKYISIPHBIX K TPEThEi; H300pakaTh
Y paCIiO3HaBaTh yKa3aHHbIC MpocTeiinue GUrypsl Ha
YyepTexkax; pelath 3a[a4k ¢ 3TUMHU MPOCTEHIITIMHU

¢urypamu.

2,6

TpeyronbHUKHU

(174)

IlepBrlii IpU3HAK PaBEHCTBA TPEYrOIbHUKOB.
MenuaHsl, OMCCEKTPHCHI M BEICOTHI TPEYTOJIBHUKA.
Bropoii u TpeTuii npu3Haku paBeHCTBA TPEYTrOJIbHUKOB.
3amaun Ha MOCTPOCHUE

OObsCcHATD, Kakas (Urypa Ha3bIBaeTCA
TPEYTOJIBHUKOM, UYTO TaKOE€ BEPUINHBI, CTOPOHBI,
YTJIbI, IEPUMETPTPEYTOJIbHUKA, KaKOH
TPEYroJIbHUK Ha3bIBA€TCsI PAaBHOOEAPEHHBIM U
KaKOl paBHOCTOPOHHHM, KaKHe TPEYrOJIbHUKN
Ha3bIBAIOTCS PABHBIMU; U300padxcams 1
pacro3HaBaTh Ha YepTexax TPEYroIbHUKH U X
9JIEMEHTHI; (OPMYIIMPOBATH U IOKA3bIBATh
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TEOPEMBI O TIPU3HAKAX PABCHCTBA
TPECYIrOJIbHUKOB; O6’b$ICH$ITB, YTO Ha3bIBACTCs
NEPIEHANKYIIAPOM, IIPOBEICHHBIM U3 TaHHOU
TOYKH K MPSMOI; OOBSICHITH, KAKHUE OTPE3KU
HA3BIBAIOTCS MEJMAHOMN, OUCCEKTPUCON 1
BBICOTOM TPEYroJbHUKA; PEIIaTh 3aa4H,
CBA3aHHLBIC C IIpU3HAKaMU paBCHCTBA
TPEYrOJLHUKOB M CBOMCTBAMU PaBHOOEIPEHHOTO
TPEYroJIbHUKa; GOPMYIMPOBATH OIpEIeIICHIE
OKPYXXHOCTH; OOBSCHSTH, UTO TAKOE IIECHTP,
paamnyc, XopJia ¥ TMaMeTp OKPYKHOCTH; pelIaTh
NpOCTEHIINe 331a4H Ha TIOCTPOCHUE( MOCTPOCHHE
yIJ1a, paBHOTO JAHHOMY, IIOCTPOCHUE
OMCCEKTPHUCHI YIJIia, TOCTPOCHUE
NEPIEHANKYIISIPHBIX NIPSAMBIX, [IOCTPOCHUE
CepeUHBI OTPe3Ka) 1 OoJiee CIIOKHBIC 3a/1a4H,
WCTIOJNB3YIONIHE YKa3aHHbIE MPOCTEHIITNE;
COTIOCTAaBIISITh MOJYYCHHBIH PE3YJIbTaT C
YCJIOBHEM 3aJ1au¥; aHATM3HUPOBATEBO3MOIKHBIE
CITydam.

ITapane/bHblIe Npst

mble. (134)

Ornpenenenue NapauieIbHbIX IPSIMBIX.

[Npu3Haky napaienbHbIX ABYX HNPSIMBIX .

INpakTuueckue criocoObl MOCTPOSHHS NAPAIIIEIBHBIX MIPAMBIX.

OO0 akcroMax reoMeTpHUH.

AKcroma napajieIbHbIX IPSIMBIX.

Teopema 00 yriax , 00pa30BaHHBIX ABYMs MapajuiebHBIMU U
CEKYILEeH.

VYTIIBI C COOTBETCTBEHHO MapaJlIeIbHBIMHE HIIH TTEPIICHIUKYIIPHBIMA
CTOPOHAMH.

DopMyIMpOBaTH OTNpeeNieHUE MapalieIbHbIX
NPSIMBIX; 00BACHAMb C TIOMOILBIO PUCYHKA,
KaKHe yribl, 00pa3oBaHHbIC IPU MIEPECCUCHUH
JBYX IPSIMBIX CEKYIIEH, Ha3bIBAIOTCA HAKPECT
JeKALUMU, KaKue- OJJHOCTOPOHHUMHU U KaKHe-
COOTBETCTBEHHBIMU; (DOPMYIHUPOBATH U
JTOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE TIPU3HAKI
NapauIeTbHOCTU JBYX MPSAMBIX; OOBACHATH, YTO
TaKO€ aKCUOMBI T€OMETPUU U KaKUe aKCHOMBI
YK€ UCIOJIb30BATIUCH paHee; PopMyIUpOBaThH
aKCHOMY TapaJUIeTbHBIX MPSIMBIX U BEIBOJUTH
CIIEJICTBUS U3 Hee; POpMyIUpPOBaThH U
JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
napauieTbHBIX MPSIMBIX, 0OpaTHBIE TEOPEMaM O
pU3HAKaX MapajiebHOCTH, CBSI3aHHbBIE C
HAKpECT JeXallUMH YTJIaMH, COOTBETCTBEHHBIMU
Y OJIHOCTOPOHHHUMH YTJIAMHU, B CBSI3U C 3TUM
OOBSCHSATH, UTO TAKOCYCIOBHUE U 3AKIIOUECHUE
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TEOPEMBI, KaKasi TeopeMa Ha3bIBAETCS 00paTHOM
10 OTHOIICHUIO K JAHHON TeopeMe; OOBSCHATh, B
YeM 3aKJIF0YaeTCsl METO JIOKa3aTeNbCTBA OT
MPOTUBHOTO: (POPMYIUPOBATH U JTIOKA3BIBATH
TEOPEMBI 00 YIIax C COOTBETCTBEHHO
napauiCJIbHbIMHA U ICPICHAUKYIIAPHBIMHA
CTOpPOHAMU; IPUBOAUTE IIPUMEPHI
UCTIOJIb30BAHUS 3TOTO METOIa; PeIaTh 3a/1a4n
Ha BBIYHCIICHUE, JI0KA3aTeIbCTBO M MIOCTPOCHHE,
CBA3AaHHLIC C ITapaJlJICTIbHBIMU NPAMBIMHU.

CooTHOIIEHUS MeKAy CTOPOHAMH U Y

rJ1aMH TpeyroibHnka. (184.)

Teopema 0 CyMMe yIJIOB TPEYTrOJIbHHUKA.

OcTpoyTronbHbIH, MPSMOYTOJIbHBIM U TYIOYTOJIBHBIN TPEYTONbHUKH.

TeopeMa 0 COOTHOLIEHUAX MEXKIY CTOPOHAMM U YIIIaMH
TPEYroJbHUKA

HepaBeHCTBO TpeyroipHUKa.

Hexoropele CBONCTBA IIPAMOYTONBHBIX TPEYTONBHUKOB.
ITpru3Haky paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB.
PaccrosiHue oT TOYKU 10 OpsSIMOX.

Paccrosnne Mexny napajienbHeIMU IPAMBIMU.
ITocTpoenue TpeyroabHUKA 110 TPEM JIEMEHTAM.

DopMynHpOBaTh U JIOKA3BIBATH TEOPEMY O
CyMME YTJIOB TPEYroJIbHUKA U €€ CIEACTBHE O
BHEIIIHEM YTJIE TPEYTOJIbHUKA, TPOBOIUTH
KJIaCCU(UKALUIO TPEYTOJIbHUKOB 10 yIJIaM.
dopMymHpOBaTh U JIOKA3bIBATh TEOPEMY O
COOTHOIIEHUSAX MEXTY CTOPOHAMU U yrIIaMHu
TpeyroJbHUKA (TIpsiMOE U 00paTHOE
YTBEPXKACHUE) U CIIEJCTBUS U3 HEE, TEOPEMY O
HEpaBEHCTBE TpeyrojbHuka. dopmynupoBaTs U
JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
IPSIMOYTOJIBHBIX TPEYTOJIbHIUKOB TEOPEMBI O
CBOMCTBaX MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
(IpAMOYTOBHBII TPEYTroNbHUK ¢ yriaom 30°
MPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX
TPEYrOJHLHUKOB).

@opMyaHpoOBaTh  ONPEACTCHHs]  PACCTOSHUS
MEXAy TapauleNbHBIMH NPSIMBIMHU; pellaTh
3alayd  Ha BBIYMCIICHUS, JIOKa3aTeIbCTBO U
MOCTPOCHUE, CBSI3aHHBIE C COOTHOIICHUSMU
MEXIy CTOPOHAMHU W YrJaMd TpPEYroJbHHKA W
paccTOSIHUEM MEX]y MapalljieIbHBIMU MPSIMBIMH,
Opu  HEOOXOAMMOCTH TMPOBOJUTH MO  XOIYy
penieHus JOTIOJTHUTEbHBIE MOCTPOEHUS,
CONIOCTABJATh  MOJYYEHHBI  pe3ynbTar ¢
YCIIOBHEM 3aJaud, B 3a/JayaX Ha IOCTPOCHHE
HCCJIEe10BaTh BO3MOXKHBIE CITy4au.

1,23




IoBTopenne (104)

3,6

I'eomerpus. 8 ki1ace

IloBTopenue (24) 3,6
Yeroipéxyroapuukn (144)

MHoroyronbHuK Obvsicrsams, 9TO TaKoE JIoMaHas,
BRIMYKIG1H MHOTOYTONBHHK MHOTOYT'OJIbHUK, €0 BEPIINHBI, CMEKHBIC 3,6,8
quBIpeXyFOJ'H)HI/IK
n CTOPOHBI, TMArOHAJIU, U300paKaTh U

apajuiejorpaMmm
TIpH3HAKH TAPATTENOrPAMMA. pacro3HaBaTh MHOTOYTOJIbHUKY Ha YePTEkKax;
Tpanenus. Tloxasvieamsb >1EMEHTH MHOTOYTOJIBHUKA, €T0
TIpsAMOYTONBHHUK. BHYTPEHHIOIO U BHEIIHIOK 00JIaCTH;

PomO0 u kBajpar.

Oceas u HECHTpaJIbHasA CUMMCTPUH.

(GopMyIHpOBAaTh OIpEeSICHIE BBITYKIOTO
MHOTOYTOJIEHUKA; hopMYyauposams OTpeieTieHne
BBIITYKJIOTO MHOTOYTOJIbHHUKA; N300paXkaTh U
pacrio3HaBaTh BBITYKJIbIE H HEBBIITYKITbIC
MHOTOYTOJIbHUKU. DOPMYITHpPOBATh U JI0KA3hIBATH
YTBEPXKJICHHUS O CyMME YTJIOB BBIITYKIIOTO
MHOTOYTOJIFHUKA H CyMME €TO BHEIIHUX YIJIOB;
0O0BSACHATD, KAKHE CTOPOHBI (BEPIINHBDI)
YeThIPEXyroJbHUKA Ha3bIBAIOTCS
IPOTUBOIOJIOKHBIMU; YOpMYIUPOBaAMb
OIpeieNieHus MapauiesorpaMma, TparnenuH,
paBHOOEIPEHHON U MPSAMOYTOJIbHON Tpamerui ,
IpSAMOYTOJIbHUKA, poMOa, KBajiparTa; U300paxarb
Y Pacro3HaBaTh 3TU YEThIPEXYT OJIbHUKH;
Gopmynuposamv u doxkazvieams yTBEPKICHUI 00
UX CBOMCTBaX M MpU3HAKaX; pewams 3aa44 Ha
BBIUUCIICHUE, J0KA3aTEIbCTBO U IOCTPOCHHUE ,
CBSI3aHHBIE C STUMU BUJAAMU
YeThIPEXyroJbHUKOB; OOBACHATH, KaKUe JIBE
TOUYKH Ha3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCHTEJIbHO MPAMOM(ToUkH(0, B KaKOM CiIydae
¢urypa Ha3bIBa€TCS CHMMETPHUYHON
OTHOCHTEJIbHO MPSIMOM(TOYKH) U YTO TaKOE
OCBH(IIEHT) CUMMETPUH (UTYpbI; TPUBOIUTH
npuMepsl Guryp, odnagaromux
0CeBOM(IIEHTPaIbHON) CHMMETPHEH, a TaKXKe
IPUMEpPBI OCEBOM M LIEHTPAIILHOM CUMMETPUHU B
OKpy>Karolel Hac 00CTaHOBKE.

Ilnomanp (144)




Iloustue rmiomaan MHOTOYTOJIbHHUKA
[lnomane kBagpara

OOBACHATD, KaK IPOU3BOJANUTCS U3MEPEHUE
IUI01Ia/Ie MHOTOYT OJIbHUKOB, KaKue

[Tnomans npsMoyrojabHUKa MHOTOYTOJIbHUKH Ha3bIBAIOTCS paBHOBEIMKMMHU U | 1,2,6
[Inomanp napauienorpamma KaKye — PaBHOCOCTABIICHHBIMH; (JOPMYIUPOBATS
[Inomane TpeyroapHUKA OCHOBHBIE CBOMCTBA IUIOIIAJEH U BBIBOJIUTH UX C
[Tnomans Tpaneuuu MOMOIIBI0 (HOPMYITBI TIOIAACH
Teopema [Tudaropa IIPSIMOYIOJIBHUKA, TapAJLJIEIorpamMmma,
Teopema, obpaTHas Teopeme [ludaropa TPEYroJbHUKA, Tpaneuu; GopMyIUpoBaTh U
®opmyna ['epona JIOKa3bIBaTh TEOPEMY 00 OTHOIIEHUH TUTOIACH
TPEYrOJIbHUKOB, UMEIOILIKX 110 PABHOMY YTIY;
(GopMynupoBaTh U JOKa3bIBaTh TEOPEMY
[Mudaropa u oOpaTHytO €if;
BoeiBoguts popmyny I'epona i miomaau
TPEYTroJbHUKA; peuiams 3a/1a4i Ha BHIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSA3aHHbIE ¢ (hOpMyTaMu
romanei u reopemoit [udaropa.
Ilogo6HbIe TPeyroJbHUKHU. (194)
[IponopuroHaibHbIE OTPE3KH. OOBACHATH MOHATHE MPOTOPLUOHAIBHOCTH
Omnpenenenre Moa00HBIX TPEYTOJIbHUKOB. OTPE3KOB; POPMYIUPOBATH OTMPEICICHUS 3,6

OTHomIeHUE TIOMIAAEeH MOJOOHBIX TPEYTrOJIHHUKOB.
[TepBrIit mpu3HAK MO00MS TPEYTOJILHUKOB.

Bropoii npuzHak moao0us TpeyroJbHUKOB.

Tpetuit npusHak nog00Us TPEYroOJIbHUKOB.

CpenHss TUHUS TPEYroJIbHUKA.

[IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYroJbHUKE.

[IpakTHyeckue MPUIOKEHUS 110100US TPEYTOJILHUKOB.
O noxo6uu Tpou3BOIBHBIX (PUTYD.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSMOYTOJIHHOTO
TpPEeYroJbHUKA.

3HaueHus CHHyca, KOCUHYyCa U TaHreHca s yrios 30°,
45° u 60°.

MOJ0O0HBIX TPEYTOJBHUKOB U KOdhUIIeHTA
noa00ust; GopMyIupoBaTh U JOKA3hIBAThH
TEOPEMBI: 00 OTHOIIIEHUH TUTOIIAACH MO J0OHBIX
TPEYroJILHUKOB, O MPHU3HAKAX ITOI00HsI
TPEYroJILHUKOB, O CPETHEH JIMHUU TPEYrOJIbHHUKA,
0 MIepeceueHUH MEIMaH TPEYroJbHHUKA, O
IPOTIOPIIMOHAIIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM
TPEYroJIbHUKE;

OOBACHATD, YTO TaKOE METOJI 10100MA B 3a/1a4ax
Ha MOCTPOCHUE U TIPUBOJIUTH IPUMEPHI
NPUMEHEHHS 3TOT0 METO0J1a; OOBSICHATh, KaK
MOYKHO UCIIOJIb30BaTh CBOMCTBA MOJOOHBIX
TPEYrOJHLHUKOB B U3MEPUTETBHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KAaK BBECTH TIOHATHE
1oJI00Us JUTsl TPOU3BOJIBHBIX (UTYD;
dbopMynupoBaTh OMpeeeHUs U
WLUTIOCTPUPOBATH MIOHATHE CHHYCA, KOCUHYCA U
TaHT€HCa OCTPOTO yria MPSMOYTOJILHOTO
TPEeYroJbHUKA.

BBIBOIMTH OCHOBHOE TPUTOHOMETPUYECKOE




TOXJECTBO M 3HAYEHHS CUHYCA, KOCUHYCA U
tanrenca jus yriaos 30°, 60°,

Pemars 3agaun, cBs3aHHBIC C IIOJ00MEM
TPEYroJIbHUKOB, JUISl BBIYUCICHUS 3HAYECHUN
DyYHKIMN UCTOJIB30BATh KOMITBIOTEPHBIE
MIPOTrpaMMBI.

OKpyX HOCTH

(1749)

B3aumHoe pacnonoxeHue npsMoil U OKpY>KHOCTH.
KacarenbHble K OKpY’)KHOCTH

['panycHas mepa 1yru OKpyKHOCTH

TeopeMa 0 BIMCaHHOM yTJIE.

CBoiicTBa OMCCEKTPHUCHI yTJIa.

CBolicTBa CEpeAMHHOTO NMEPNEHAUKYISIPA K OTPE3KY.
Teopema o nepecedyeHnn BBICOT TPEYroJIbHUKA.
Bnucannast OKpyKHOCTB.

OnncaHHast OKPY/KHOCTb.

HccnenoBaTh B3aMMHOE pacloyiokKeHUE MPsIMON
U OKPY)XHOCTH; (OPMYJIUPOBATH OIpPENEICHNE
KacaTeJIbHON K OKPYKHOCTH ; (OpMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTEIbHOM,
0 TIIpU3HAaKe KacaTeabHOW, 00  oTpe3kax
KacaTelbHbIX, MPOBEIACHHBIX M3 OJHON TOYKU;
bopMynupoBaTh MOHATHE IEHTPAIBHOIO yIia W

rpaaycHOM Mepbl IyTU OKPYKHOCTH;
dbopMynupoBaTh U JOKa3bIBaTb TEOPEMBI @ O
BIIUCAaHHOM yIje, O MPOU3BEIEHUU OTPE3KOB
nepecekamuxcsi  xopa; GopMynupoBath U
JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE c
3aMeyaTelbHBIMU TOYKAaMU TpPEYroJbHUKA: O
OuccekTpuce yria U, Kak CJeICTBUE, O
nepeceyeHn OUCCEKTPUC TPEYroJbHHKA; O

CEpEeIMHHOM MEPHEeHIUKYISApE K OTPE3KYy M, Kak
CIEICTBUE, O  TEpPECeUYeHUU  CEPEeAUHHBIX
NEPIEeHIUKYISPOB K CTOPOHAM TPEYroJIbHUKA,

0 TIEPEeCeYeHUN CEpEAMHHBIX MEePIEHAUKYISIPOB K
CTOpOHAM TPEYTOJIbHUKA;

0 nepeceyeHnn BBICOT TPEYTOJIbHUKA;
dbopMynupoBaTh ONpeAeneHUs OKPYKHOCTEH,
BIIUCAHHOM B MHOTOYTOJBHUK U OINUCAHHOU
OKOJIO MHOTOYT'OJIbHUKA;

DopMyIHPOBATH U I0KA3BIBATH TEOPEMBI: 00
OKPY>KHOCTH, BIFICAHHOH B TPEYroJILHUK; 00
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYrOJIbHUKA; O
CBOMCTBE CTOPOH ONHUCAHHOTO
YETHIPEXYTOJIbHUKA; O CBOMCTBE yIJIOB
BIIMUCAHHOTO YETHIPEXYTOJIbHHUKA; PEIIaTh 3a1a4H
Ha BBIUNCIIEHNE, JOKA3aTEIbCTBO U IOCTPOCHHUE,
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CBSI3aHHBIE C OKPY’KHOCTBIO, BIIUCAHHBIMHU U
OIIMCAaHHBIMU TPEYTOJIbHUKAMU U
YETBIPEXYrOJIbHUKAMHU; UCCIIE0BATh CBONCTBA
KOH(HUrypauui, CBSI3aHHBIX C OKPY>KHOCTBIO, C
IIOMOIIBK KOMIIBIOTEPHBIX IPOTPAMM.

IMoBTopenue( 24) 3,6

I'eomerpus 9 kiaace

IloBTopenue (34) 6

BekTopsl (84)
[TonsiTe BekTOpA. DopMyIHpOBATH ONPEAEICHUS U
PaBeHCTBO BEKTOPOB. WITIOCTPUPOBATH IOHATHUS BEKTOPOB, €T0 JUTUHBI, | 3,6
OTkna/ipIBaHUE BEKTOpPA OT JAHHON TOYKU KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
CymMa 1ByX BEKTOPOB MOTHUBHPOBATH BBEJICHUE MOHATUI U IEUCTBUN
3aKOHBI CII0KEHUSI BEKTOPOB. CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIUMU
[IpaBuiio mapannenorpamma MpUMepaM OTHOCSIIMMHUCS K PU3HUECKUM
CymMa HECKOJIBKUX BEKTOPOB. BEKTOPHBIM BEIMUHHAM;
Brruntanne BEKTOpPOB. [IpuMeHTh BEKTOPBI U JEUCTBHS HAJI HUMH ITPU
[IpousBeneHne BEKTOpa HA YUCIIO. pEeLIeHNN TEOMETPUYECKUX 3a7a4
[IpuMeHeHne BEKTOPOB K PELICHUIO 3a4a4
Cpennsist tMHUS Tpaneuuu
Metoa koopaunar (104)
PasnosxeHne BeKTOpa M0 IBYM HEKOJUIMHEAPHBIM OOBACHUTD U WILTIOCTPUPOBATH MOHSATHS
BEKTOPAM. MPSMOYTOJIBHOM (JEKapTOBOM )CUCTEMBI 3,6
Koopaunats! BekTopa. KOOPJMHAT, KOOPAUHAT TOYKU U KOOPJIUHAT
CBsi3b MEX1y KOOPJIMHATaAMU BEKTOPA U KOOPJAMHATAMH | BEKTOPA; BBIBOJAUTH U MCIOJb30BaTh PU
€ro Hayaja 1 KOHIIa. peuieHuu 3aaa4 GopMyibl KOOPAUHAT CEPEIUHBI
[IpocTeitmue 3aga4u B KOOpAUHATAX. OTpE3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEXK Y
VYpaBHEHME TUHUM HA IUIOCKOCTH. JBYMsI TOUKAMU YPABHEHUSI OKPYXKHOCTH U
YpaBHEHHE OKPYKHOCTH. npsMoit
VYpaBHEHME NIPAMOM.
B3anMHoe pacnosioxkeHue IByX OKPYKHOCTEM.
CooTHOIIEHHS MeK1Y CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkanspHoe nponsseaenue. (114)

CuHyc, KOCHHYC, TAHT€HC U KOTAaHI'€HC YTJIa. DopMyIMpOBATH U WILIIOCTPUPOBATH
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. OTIPEJCNICHUS: CUHYCa, KOCUHYCA, TAHT€HCa, 1,2,6

@DopMyIbl TPUBEICHHS.

@opMynbl U1l BBIYUCIEHUS] KOOPMHAT TOUKH.
Teopema o Tuomaau TpeyroabHHUKA.

Teopema cunycos.

Teopema KOCHHYCOB.

KOTaHI'€HCa yria OT 0" 1o 180°; BBIBOAUTD
OCHOBHO€ TPUTOHOMETPUYECKOE TOKJIECTBO U
(dhopmynbl mpuBeieHUs; GOPMYTUPOBATH U
JI0OKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB,
MPUMEHATH UX MPU PEIICHUU TPEYTrOJIbHUKOB;




Pewrenne TpeyroybHUKOB.

VYTroJ1 MEXK 1y BEKTOpPAMH.

CkansipHO€E IPOU3BEICHUE BEKTOPOB.
CkansipHOo€ IMPOU3BEIECHNE B KOOPAUHATAX
.CBoiicTBa CKaJIIpHOTO MTPOU3BEIECHUS BEKTOPOB.

OOBSICHATD, KaK UCTIOJIB3YIOTCS
TPUTOHOMETpHUUYECKHE (HOPMYIIBI B
U3MEPUTENBHBIX pab0oTax Ha MECTHOCTH;
(GopMyIHpOBaTh ONPENEICHUE YIila MEXIY
BEKTOPAMH U CKAJIIPHOTO TPOU3BEICHHS
BEKTOPOB Yepe3 KOOPAUHATHI BEKTOPOB;
(dopMynupoBaTh 1 000CHOBBIBATH YTBEPKICHUE
0 CBOMCTBAX CKaJSIPHOTO IPOM3BEACHUS;
HCTIOJIb30BATh CKATSIPHOE NTPOU3BE/ICHNE
BEKTOPOB NPH PEIICHUN 3374

JJIMHA OKPY/KHOCTH H ILJ10

maab Kpyra. (12 4)

[IpaBHUIBHBII MHOTOYTOJIbHUK.

@OopMyIHpPOBATH ONPEAEICHUE ITPABUIIBHOTO

OxpyxHOCTh. OnricaHHast 0KOJIO TTPABUIIHLHOTO MHOTOYTOJIbHUKA; (hOPMYJIMPOBATh U JOKa3bBaTh | 3,8
MHOTOYTOJIbHUKA. TEOPEMBI 00 OKPYKHOCTSIX, OTIHCAHHON OKOJIO
OKpyXHOCTb, BIIMCAHHAS B TIPABHIILHBIN MIPaBUIIBHOTO MHOTOYTOJIbHUKA ¥ BIUCAHHOHN B
MHOTOYTOJIbHUK. HETO; BEIBOJIUTH U UCTIOIB30BaTh (POPMYITBI ISt
DopMyIIBI TS BBIYUCICHUS TUTOTIA U MIPABHILHOTO BBIYHCIICHUS TUIOMIAH TPABUIIBHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paJinyca BIIUCAHHOM MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajyca
OKPY>KHOCTH. BIIMCAHHOM OKPYKHOCTH; pelaTh 3a7auu Ha
[TocTpoenue nmpaBUIbHBIX MHOTOYTOJIbHUKOB. MOCTPOEHKE MPABUIIbHBIX MHOTOYT OJIbHUKOB;
JlivHa OKPY>KHOCTH. OOBSACHATH NOHATHUS JUIMHBI OKPYXHOCTU U
[Tnomans kpyra. IUIOMIA/IM KPYrOBOTO CEKTOPA; MPUMEHSTH 3TH
[Tnomanas KpyroBoro cextopa. dbopMyIBl [Tl perieHust 3aaay.
JABukenus.(84)
OTto0paskeHue IOCKOCTH Ha ceds. OOBACHATD, YTO TaKOE OTOOPAKEHHUE MIIOCKOCTH
[TonsiTHe NBHXKEHUS. Ha ce0sl U B KAKOM CJIyuyae OHO Ha3bIBaeTCs 2,8
[TapannensHbIil mepeHoC. JBUKEHUEM ILIIOCKOCTH;
[ToBopoT. OOBACHATD, YTO TAKOE OCEBasi CAMMETPHS,
HEHTpajIbHasi CHMMETPUS, MapajlieIbHbIN
MEPEHOC U MIOBOPOT; 0OOCHOBBIBATD, UTO 3TU
0TOOpaXeHMS MIIOCKOCTH Ha ce0sl SBISIOTCS
JBUKEHHEM U; OOBSICHATH, KAKOBA CBSI3b, MEXKIY
JIBUKEHHEM U HAJIOKEHHUSIMH; UJUTFOCTPUPOBATH
OCHOBHBIE BUJIbI IB)KEHUH, B TOM UHUCIIE C
MOMOIIHI0 KOMIIBIOTEPHBIX MMPOTPAMM.
HauajnbHble cBeienus u3 crepeomerpun(8y)
[Ipenmer cTrepeomeTpun OOBSACHATH, YTO TaKO€ MHOTOTPAaHHUK, €ro
MHororpaHHUK. rpaHd, peOdpa, BEpIIMHBI, KaKOil MHOTOTpaHHUK | 3,6

IIpusma

Ha3bIBACTCs BBINNYKJIBIM, 4YTO TaKO€ N-yrojbHas




[Tapamnenenunen

O0bem Tena

CaolicTBa IpSIMOYTOJILHOTO Mapaiesenumesa
IInpamuna

Hunusap

Konyc

Cdepa u map

npu3Ma, e OCHOBaHUE, OOKOBbIE TpaHu, OOKOBBIE
pebpa, kakasi mpu3Ma Ha3bIBAeTCs MPSAMOM, KaKas
HaKJIOHHOM.

OOBsCHATH, YTO TaKO€ BBICOTA IMPU3MBbI, Kakas
IpU3Ma Ha3bIBAETCS NapauICICIUIEeIOM U KaKon
napasuleenunel Ha3bIBaeTCs MPSIMOYTOJIbHBIM.
®opmynupoBaTh 1 000CHOBBIBATH YTBEPKIACHUS
O CBONCTBE JMAaroHajlu Hapaielenunesa u o
KBaJ[pare JaroHaiu MPSIMOYTOJIbHOTO
napasulenuIesa.

OOBACHATH, YTO Takoe O0BEM MHOTOTPAHHUKA,
BBIBOJIUTH (C moMolpio npuHuuna Kasambepu)
bopmymny obbema MPSIMOYTOJIBHOTO
napajuiesenunenaa.

OOBACHATb, KaKOW MHOTOTPaHHUK Ha3bIBAETCS
NUpaMHuIoi, YTO Takoe OCHOBaHWE, BEpUINHA,
OokoOBbIE TpaHM, OOKOBble peOpa M BbICOTA
OUpaMHIIbl, Kakas  NHUpaMuga  Ha3bIBaeTCs
MpaBUJILHOM, YTO Takoe amodema NpaBUIBHON
MUpaMuIbl, TPUBOAUTH  GopMyly  oObema
MUPAMHU/IBL;

OOBACHATDH, KaKOE€ TEJ0 HA3bIBACTCS LIUIMHAPOM,
YTO TaKO€ €ro OCh, BBICOTA, OCHOBaHUE, PaINYC,
OO0KOBasi IOBEPXHOCTh, OOpa3ymolue, pa3BepTKa
OOKOBOM TOBEPXHOCTH, KakuMu (opMyaaMu
BBIPAXKAIOTCS 00beM H  IUIOIIaJb OOKOBOMU
MOBEPXHOCTH IMIIUHJPA.

OOBACHATh, KAaKO€ TeNO0 Ha3bIBACTCSI KOHYCOM,
YTO TaKOE€ €ro OCh, BBICOTA, OCHOBAaHUE, OOKOBas
MOBEPXHOCTh, 00pa3yrolue, pa3BepTka OOKOBOU
MOBEPXHOCTH, KaKUMH (OPMYyJIaMU BBIPAKAIOTCS
o0beM  KOHyca W  IUomaab  OOKOBOWU
MOBEPXHOCTH.

OOBsACHATh, Kakas TOBEPXHOCTh Ha3bIBACTCS
cdepoil U Kakoe TeNo Ha3bIBAECTCS LIAPOM, YTO
Takoe paauyc U auametp chepsi(imapa), KaKUMU
dopMynamu  BeIpaxaroTcsi O00beM Iapa U
wiomank chepsl; n300pakaTh U pacmo3HaBaTh Ha
PUCYHKAX: IpU3MYy, MapajuieNenume], NupamMmuay,




LWIMHJP, KOHYC, 11ap.

006 akcuomax miiaHumeTpuu. (24) 3,8

IMoBTOpenue (64) 3,6

YueoHo-MeToAMYEeCKOe H HHPOPMALIHMOHHOE OCHALIEHUE 00Pa30BaTeILHOTO MpoIlecca

Hopmamuenwie 00Kymenmuot
1.DenepanbHBINA TOCyJapCTBEHHBIN 00pa30BaTeIbHbIA CTAaHAAPT OCHOBHOIO 0011ero 00Opa3oBaHMUsL.
2. IlpumepHsble mporpaMMbl OCHOBHOTO 0011ero oopazoBanus. Matemaruka.(Ctangaptel BToporo noxosienus.) — M.: IIpocsemenue, 2010.
3Anrebpa. COOpHUK MPUMEPHBIX PaboUYuX MporpamM , 7-9 Kiacchl: mocoOue s yauTenel 001meo0pa3oBaTeIbHBIX YUPEIKICHNUNH/ COCTAaBUTEIIb:
T.A.Bypmucrposna. - M: Ilpocsemenue, 2020r.

Yueono-nemoouueckaa numepamypa

4. Anrebpa - 7 YaeOuuk 115 obmeoopazoBarenbHbIX opranu3anuii/ MakaperaeB FO.H., Munmiok H. I'., Mypasun K. C., Cysoposa C. b.: nox penakuueir C.
A. Tenaxosckoro M; IIpocsemenue, 2017 roa.

5.¥Ypoku anredOpsl B 7 kiacce: yue0.mocobue ams obmeodpaszoB. opranuzanuii./ B.U. XKoxos, JI.b. KpaitneBa M. :Ilocsemmenune, 2017
6. Anrebpa. Temaruueckue Tecthl.7 Kacc: yued.mocodue s o6meoopasoB. opranuzauuid./ FO.I1. Jynaunein, B.JI. Kponrays. M. :Ilocsemenue, 2017

7. IunakTrueckue MaTepuaibl. 7 kinacc: yue0.mocodue s obmeobpas. opranmzanuii/ XKoxos B. U., Makaperues 0. H., Munmiok H. I'., M.;
[Ipocsemenue, 2017 r.

8.Anre0pa - 8 YuebHuk /i o0mmeoOpa3oBaTenbHbIX opranu3anuii/ Makapsraes FO.H., Munatok H. I'., Mypasun K. C., CyBoposa C. b.: oz penakiueii C.
A. Tenskosckoro M; IIpocsemennue, 2018 rox.

9. Vpoku anredpsl B 8 kiacce: yue0.nmocodue i o0meodpaszos. opranuzanuii./ B.1. Xoxos, I'./I.Kapramesa M. :Ilocsemenue, 2017




10. Anrebpa. TemaTrueckue TecThl.8 Kiacc: y4ueb.mocodue ams oomeoopaszon. opranusamuid./ FO.I1. {ynuauies, B.JI. Kponrays. M. :Ilocsemenue, 2017

11.lunakTudeckue Marepruaisl. 8§ Kinacc: yued.mocobue as oomeoopas. opranmzanuii/ Koxos B. U., Makaperues 0. H., Munmiok H. ., M.;
IIpocsewienue, 2017 r.

12. Anrebpa. 9 kiacc: yueOHUK Jutst 00meo0pazoBaTenbHbIX opranu3anuii/ Makaperaes FO.H., Munmrok H. T'., Mypasun K. C., CyBopona C. b.: mox
penaxuueii C. A. TensikoBckoro M; Ilpocsemenne, 2016 r.

13.TToypounsie pa3paboTku 1o anredpe 9 xiracce k yueonuky FO,H. MaxkaperaeBa/ A.H.Pypykua M.: Bako.2016.
14. Anre6pa. Tematuueckue TecThl.9 Kinacc: yued.mocodue s 06meoopaszon. opranuzanuid./ FO.I1. Qynuunsia, B.JI. Kponrays. M. :Tlocsemenue, 2014

15. JIlunaktrdeckue matepuaisl. 9 kiace: yued.mocobue nmst obmeoodpas. opranmzaruii/ XKoxos B. U., Makapsrues 0. H.,
Munarok H. I'., M.; IIpocemenne, 2017 r.

16 . 'eomerpus. Paboune mporpammel. 7-9 kacchl: mocodue s yauTeneil 00meo0pa3oBaTelbHBIX YUpEeKIACHUH/ cocTaBuTenb T,A. Bypmucrposa.-
Mockga, «IIpocBemenuey, 2011r.

17. T'eomerpusi: YueOnuk aisa 7 — 9 kmaccoB obmeoopazoBatenbHbix opranusanuii /J1.C. AtanacsH, B.®. byry3os, C. b. Kanomues u np. M, I1., 2018r.
18.IToypounsie pa3zpaboTku o reomerpuu 7 kinacc kK YMK JI.C. Aranacsan u ap. M, Bako, 201 8r.

19. Tloypounsie pa3paboTku 1Mo reoMeTpuu 8 kitacc k YMK
JI.C. Atanacsan u ap. M, Bako, 2018r.

20. IToypounsie pa3zpaboTku no reometpun 9 kinacc kK YMK JI.C. Aranacsn u np. M, Baxko, 2016r.

Humepnem-pecypcoi:

1..51 uay Ha ypok MaTeMaTUKHu (MeToqruecKas pa3padborka). — Pexxum moctyna: www. festival.1septembtr.ru

2..YpOKu-KOHCHEKThI. — Pesxum moctymna: Www.pedsovet.ru

K TexHuueckum cpeacTBam o0y4eHHs, KOTOpbIE MOTYT 3 (EKTUBHO UCIOJIb30BATHCSI HA YpOKaX MAaTEeMAaTHUKU, OTHOCSATCS KOMITBIOTED, IIPOEKTOD,
JKpaH.

Yueono-npaxmuuecxoe ob6opyoosanue: uepre;xHbIE HHCTPYMEHTBI, MOJIETN FT€OMETPUUECKHX TEJl, U3TOTOBJICHHBIE PyKAMH JIETEH, HEKOTOPBIE
TaOIMILIBI IO anredpe ¥ reoMeTpUr, HOPTPETHl YUEHBIX-MATEMaTHKOB.


http://www.festival.1septembtr.ru/
http://www.pedsovet.ru/
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