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1. INTAHUPYEMBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS ITPOrpaMMbl yueOHOTo Kypca «I'eomer-
pUsD> XapaKTEepU3YyIOTCSA:

1) naTrpuoTHYecKOe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCHHMCKOM Marema-
THUKH, IEHHOCTHBIM OTHOIIIEHUEM K TOCTHKEHUSM POCCUICKUX MAaTEMAaTUKOB U POC-
CUICKOM MAaT€MAaTHUYECKOW IIKOJIBI, K UCIIOJIB30BAHUIO ITUX JTOCTHXKEHUM B IPYTUX
HayKax U NPUKIAIHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX ()yHKIMOHUPOBAHMS pa3iny-
HBIX CTPYKTYP, SIBJIICHUH, IPOLIETyp I'PaxkIaHCKOTo o01iecTBa (HalpuMep, BEIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX C IPAKTHU-
YECKUM NPUMEHEHHEM JIOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-ITH-
YECKUX MPHUHIMIIOB B I€ATEIIBHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE y4aCTHE B PEIICHUU NPAKTUYECKUX 3aJad MaTeMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTH4YeCcKOro o0pa3oBa-
HUS Ha IPOTSKEHUU BCEH JKU3HM JUIsl yCHEIHOM NMpo¢decCUOHaIbHOM AeSITENbHOCTH
Y pa3BUTHEM HEOOXOJAUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M TOCTPOCHUEM HH]IU-
BUyaJIbHOM TPAGKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UH-
TEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSTHUIO MaTEMaTH-
YeCKUX OOBEKTOB, 3a]ay, PEIICHUH, pacCyKICHUM, YMEHUIO BUACTh MaTeMaTHy4e-
CKH€ 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEN B AESTEIbHOCTA HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MTPEACTaB-
JIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIbI U OOIIECTBA,
NOHMMaHHEM MaTEeMaTH4YeCKOW HayKu Kak c(epbl UeIOBEYECKON AeSITeTbHOCTH,
ATANoB €€ pa3BUTHs U 3HAUMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALMHU, OBJIAJICHUEM SI3bI-
KOM MAaTEMAaTHKW U MAaTEMaTUYECKOW KyJIbTYypOW KakK CpEICTBOM MO3HAHUS MHPA,
OBJIJICHUEM MPOCTEUIIMMH HABBIKAMH MCCIIEI0BATENBCKON EATEIbHOCTH;

6) pusuyeckoe BocnutTanue, GopMUpPOBaAHME KYJbTYPbI 310POBbS U IMO-
HMOHAJIBHOIO 0JIArONOoJIy4YHs:



TOTOBHOCTBIO MPUMEHITh MATEMATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10-
POBBSI, BEACHUS 3J0POBOTO 00pa3a KU3HHM (310pOBOE MUTAHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTHABIXA, peryjsipHas (u3ndecKass akTUBHOCTD), CHOPMHUPOBAH-
HOCTBIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOTO XKe
MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUISl PELICHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa dKOJOTHUECKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAWINMMCH YCJOBHAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUUTHCA y IPYTUX JIIOACH, MpUoOpeTaTh B COBMECTHOM AESATEILHOCTH HO-
BbIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 ONBITA IPYTHX;

HEO0OXOIMMOCTHIO B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM Unciie GOpMyIUpO-
BaTh UJCH, TIOHATHUS, TUIIOTE3bI 00 0OBEKTAX M ABJICHUIX, B TOM UHCIIC PaHEE HEH3-
BECTHBIX, OCO3HABaTh JC(PHUIIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETCHTHOCTEH, TIa-
HUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATHL CTPECCO-
BYIO CUTYaIIMIO KaK BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATh MPHUHUMAECMbIC
pelIeHus U IeUCTBUA, (OPMYJIMPOBATH U OLICHUBATH PUCKH U TIOCIICICTBUS, POPMH-
pPOBaTh OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue aeficTBus:

e BBISBIAITh U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, MOHITHI, OTHOUIEHUH MEXKY MOHATUAMHU, GOPMYIUPOBATH OMpE-
JeJIeHUs] TIOHSTUHM, yCTaHaBIMBATh CYUIECTBEHHBIM NMpH3HAK Kiaccu(uka-
U1, OCHOBAHUS [t 000OIIEHHSI M CPABHEHU S, KPUTEPUH IIPOBOIUMOTO aHa-
nm3a;

e BOCHPUHUMATh, GOPMYJIMPOBATH U MPEOOPA30BHIBATE CYKIACHUS: YTBEPAU-
TEJbHBIE U OTPULIATENbHbIE, €IMHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

e BBIABIITH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPE-
yus B pakTax, JaHHBIX, HAOMIONACHUAX U YTBEPKIACHUIX, IPeiaraTh KpUTe-
pHUU JUIs BBISIBJIICHHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;



Jie1aTh BBIBO/IBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX U MHIYK-
TUBHBIX YMO3AKIIOUYECHNM, YMO3AKJIFOUEHUHN 110 AHAJIOTUU;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHUH (MpsAMBIE U OT
IPOTUBHOIO), IPOBOAUTH CAMOCTOSTEILHO HECIIOKHBIE JOKA3aTEIbCTBA Ma-
TEMaTHYECKUX (PAKTOB, BBICTpanBaTh apryMEHTALMIO, IPUBOJAUTH IIPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crioco0 perieHus yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB pelIeHMs], BBIOMpaTh HanboJsiee MOAXOAAIIUN C y4€TOM CaMOCTOS-
TEJBbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH KaK HCCIIEI0BATENLCKUI WHCTPYMEHT IO3HAHUS,
(bopMyIUpOBaTH BOIIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMO-
CTOSAITEIBHO YCTaHABIMBATh HUCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ap-
I'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIIOXHBIM 3KCIe-
PUMEHT, HEOOJIBIIOE HCCIIEOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEN MaTe-
MaTUYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOATENHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3ybTaTaM
IPOBEAEHHOIO HAOIIIOIEHUS, UCCIIE0OBAHNUS, OLICHUBATh JOCTOBEPHOCTh MO-
JYYEHHBIX PE3yIbTaTOB, BBIBOJOB U O0OOILIECHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MIPE/I-
MOJIO’KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBIISITH HEIOCTATOYHOCTH U M30BITOYHOCTH MH(OPMAIINHU, TAaHHBIX, HEO0O-
XOJIMMBIX JIJISl PEIICHUS 3a0a49H;

BBIOWPATh, aHAJTU3UPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIIPETUPOBATH HWH-
dbopmanuio pa3IMIHbIX BUI0B U (DOPM MpeICTaBICHUS;

BBIOMpATH (popMy TIpeACTaBICHHS WH(GOPMAITMN U WIUTFOCTPUPOBATH pelae-
MBIC 3a/1a41 CXEMaMH, TuarpaMMaMu, MHOH rpaduKoi U X KOMOMHAITUSIMU;
OIICHMBATh HAJEKHOCTh HHPOPMAIIMH TI0 KPUTEPUSIM, MPEIOKEHHBIM Y-
TeJIeM WIH cOpPMYTUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIPUHUMATh U (POPMYJIMPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LETsIMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PECHHUS
B YCTHBIX U NHCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS 3a-
a4, KOMMEHTUPOBATH MMOTYYEHHBIN pe3yJIbTaT;

B X0J1¢ 00CYX/IeHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYK1aeMOW TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
peuIeHus, CONIOCTABIIATH CBOU CYXKICHHMS C CYKACHUSAMU IPYTUX YYaCTHUKOB



auanora, OOHapy»XKUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

e TMPEACTABIATH PE3YyJIbTAThl pELICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BBIOMPATh (hOpMAT BBHICTYIUICHHSI C YUETOM 3a/1a4
MPE3EHTAllUU U OCOOEHHOCTEN ayIMTOpHUU;

e T[IOHMMATh U UCIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJIbHOM
palboTHI IPH pPEIIeHNU YUYEOHBIX MaTeMaTHUYECKHX 3a]1a4;

e TMPUHUMATH 1I€NIb COBMECTHOM AESATENBHOCTH, MJIAHUPOBATH OpPraHU3ALIUIO
COBMECTHOM paboThl, pacrpeAesisaTh BUAbI paboT, 1I0rOBApUBATHCS, 00CYK-
JaTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e y4acTBOBaTh B IPYIIOBBIX (opmax paboTsl (0OCYkIeHUsI, OOMEH MHEHH-
SIMHM, MO3TOBBI€ IITYPMBI U IPYTHE), BHITOIHATH CBOIO 4aCTh pabOThI U KOOP-
JUHUPOBATh CBOU JCHCTBUA C IPYTMMH WICHAMH KOMAaHJbl, OLICHUBATH Ka-
YeCTBO CBOErO BKJIaJa B OOIIMH NPOAYKT IO KPUTEPUSIM, CPOPMYITUPOBAH-
HBIM YYaCTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adauyd (WU €ro
4acTh), BIOUPATh CMIOCOO penieHus ¢ YU€TOM UMEIOIIUXCS PECYPCOB U COO-
CTBEHHBIX BO3MOXHOCTEM, apIyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pernieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECCa U pe3yabTaTa
pEILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPY PELICHUY 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MTOCTABICHHOW LIEU U
YCIIOBUSIM, OOBSICHSATH NMPUYUHBI JOCTHKCHHSI WJIM HEIOCTIDKCHHS IIeNH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuyenus B 7 kiaacce 00y4yaroUfiicst HOMyUYUT CAEAYIONINE TPEeaMeET-
HBIE PE3yJIbTATHI:

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONPENETATh UX B3aUM-
HOE€ pacIOJIOKEHUE, N300paxaThb T€OMETPUUYECKUE (PUTYpBI, BBIOJHATD YEPTEKU



0 YCJIOBHUIO 33/1aud. M3mepsATh JIMHEHHbIE U YIJIOBbIE BEJIMYUHBI. Pemars 3amaun
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyI0 ONCHKY JUHEHHBIX M YTJIIOBBIX BEJIMYUH MPEIMETOB B peallb-
HOM JKM3HU, pa3MEPOB IIPUPOJIHBIX 00BEKTOB. PaznnyaTe pazMepbl 3TUX 00BEKTOB
10 TIOPSIJIKY BEJIUYUHBI.

CTpouTh YepTeKHU K TEOMETPUUECKUM 3a/1auam.

[Tonmp30BaThCA NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HWCIOJIB30BaTh IPH-
3HaKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a1a4.

[IpoBOIUTE JTOTHYECKUE PACCYXKICHUSI C UCIOJIb30BAHUEM T'€OMETPUUECKHUX
TEOPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECKUX 3a/ad.

OrnpenensaTh MapamieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00paszyer
Cc HUMH cekymas. OnpeaensiTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemiats 3aa4un Ha KileTyaTol Oymare.

[TIpoBOANTE BBEIYMCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YIJIOB
B T€OMETPUYECKHUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECECUCHUH JIBYX Mapa-
JIETIbHBIX MPAMBIX CEKYILEH. Pelats mpakTuYecKue 3a1a4m Ha HaX0KICHUE YIJIOB.

Braners MOHATHEM T€OMETPHUECKOTO MECTa TOYCK. YMETh OINpPEACisaTh OuC-
CEKTPHUCY yTJIa U CEPEAUHHBIN NMEPICHANKYJISIP K OTPE3KY KaK FT€OMETPUYECKUE ME-
CTa TOYEK.

@opMynUpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWMCTBA IPHU
pEIIECHUH 3a1a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ neHTp. [loap3oBaThes pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB Tpe-
YrOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NMEPIEHIUKY-
JISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE.

Brnagers noHsATHEM KacaTeIbHOM K OKPY>KHOCTH, IOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMH, IOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K xoniry o6yuyenus B 8 kiacce 00y4aronfiicst ogyduT CAEAYIONINE TPeaMeT-
HBIC PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30-
BaTbCs X CBOMCTBAMH P PEIICHUN F€OMETPUYECKUX 3a/1aY.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUECHHs] MEIWaH TPEyroJibHUKa (LEeHTpa
Macc) B peIlICHUH 3aj1ay.

BnaneTs noHsTMeM cpeiHel TMHUY TPEYTOJIbHUKA U TPANELIUU, TIPUMEHSTh UX
CBOMCTBA IIpU PELICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
Y TEOPEMOI O IPOMOPLIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JJISl pELICHUS IPAKTHU-
YEeCKHUX 3aj1ay.

[IpuMeHsTh NpU3HAKK MOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUYECKUX
3ajay.

[Tonb3oBaThcs Teopemoil [udaropa aiist perieHnst reOMETPUIECKUX U IPAKTHU-
yeckux 3aja4. CTpOUTh MATEMATHYECKYIO MOJIENb B MPAKTUYECKUX 3a/1a4ax, CamMo-
CTOSITEJIBHO JIEJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIHE JITUHBI.

BiageTe MoHATHAMM CHMHYCa, KOCMHYyCa M TAaHIE€HCAa OCTPOro yria IpsMO-
YTOJIBHOTO TPEyToiabHUKA. [10J1630BaThCS ATUMU NOHSATHIMU JJIS1 PEILICHUS TPAKTH-
YECKHX 3a]1ay.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX GUTYp (MOJIB3YSCh, TIE HEOOXOIUMO, KAIbKyIITopoMm). [Ipume-
HATH MOJyYEHHbIE YMEHUS B PAKTUYECKUX 3a7adax.

Bnanets NOHATUSMU BIIMCAHHOTO U LIEHTPAIBHOIO YIJa, UCIOIb30BaTh TEO-
pPEMBI O BIIMCAHHBIX YIiaX, YIilax MKy XOpAaMH (CEKYyIIMMH) U yTie MEeXKIy Ka-
CaTeJIbHOM U XOPJIOU IPH PELICHUHA F'€OMETPUUYECKUX 3a/au.

BraneTe moHATHEM ONMCAHHOTO YETBHIPEXYIOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a]a4.

[IpuMeHsATh MOlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIU JIJIS 3a/1a4 PeaNbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C MPUMEHEHHUEM 000U U TPUTOHOMETPUH (TI0NIb3YSICh, TJI€ HEOOX0AUMO, KaJIbKY-
JSITOPOM).

K xoHIty 00y4yeHus B 9 kjiacce oOy4aronuiics MOJIyduT ClAEAYIOLIUE MPeaMeT-
HbIE€ PE3yJIbTaThl:

3HaTh TPUTOHOMETpPUYECKUE (DYHKIMH OCTPBIX YTIJIOB, HAXOJIUTh C UX TOMO-
IIbI0 PA3JIMYHBIE 3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYrOJbHUKA («PEIICHUE MPSIMO-
YTOJIBHBIX TPEYTOJIBLHUKOBY ). HaxoauTh (C MOMOINIBIO KAJIbKYJISITOPA) IJTUHBI U YTJIbI
JUTSL HeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBENCHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIE€CTBOM JJIS1 HAXOKEHUSI COOTHOIIEHUI MEKTy TPUTOHOMETPUUECKUMU BEIH-
YUHAMU.



Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh X MPH pelre-
HUU T€OMETPUYECKUX 3a/a4.

BnaneTts noHsTHSAMU MpeoOpa3oBaHus MOA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIIATH JUIMHBI U HAXOJUTH YTIIbI Y TOJ00HBIX (uryp. [IpumeHsITh CBOII-
CTBa MOJ00US B MPAKTHUECKUX 33]adyax. YMETh MPUBOAUTH MPUMEPHI MOAOOHBIX
buryp B OKpy>KarolieM MHUpE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HYECKHI
CMBICII, IPUMEHATH UX B PEIICHUH T€OMETPUYECKUX U (pusmyeckux 3anad. [Ipume-
HSATH CKJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKACHUS JUIMH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

BnaneTe NOHATHSMH NMPABUIBHOIO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH W PaJWaHHON MEphl yria, yMETh BBIUUCIATH IUIOIIA/Ib
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (M1 IEHTPBI) CHMMETPpHUH (UTYDP, TPUMEHSTD ABMKEHUS TJI0C-
KOCTH B ITPOCTEUILINX CITydasiX.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JIUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C MPUMEHEHHUEM TMOJ00US ¥ TPUTOHOMETpUYECKUX (HYyHKIMMA (TTOJIb3YSICh, TJe HEOO-
XOJAUMO, KaJIbKYJIATOPOM).



2. COAJEP)KAHUE YYEBHOI'O ITIPEAMETA

IloBTOpenue kypca reomerpun 8 kiacca (3 4ac.)

I'nasa IX. Bektopsi (10 gac.)

Ilonstue Bexropa. PaBeHcTBO BekTOpOB. ClloKEHHE U BBIYMTaHHE BEKTOpPOB. CymMMa HECKOJIBKHX
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Kclio. Pa3noxeHne BeKTopa o IByM HEKOJUTMHEAPHBIM BEKTO-
pam. [IpumeHeHre BEKTOPOB K PELICHUIO 3a/1a4.

I'naBa X. Metoa koopauHat (11 gac.)

Koopaunats! Bexropa. [Ipocreiimme 3amaun B KOOpAMHATAX. Y PaBHEHUE OKPYKHOCTH M IIPSIMOM.
[IpmeHeHne BEKTOPOB MPH PEIICHUU 33]1a4.

I'maBa Xl. CooTHOmIEeHUs1 MeK1y CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajsipHoe NpousBe-
neHue BeKTopoB (13 yac.)

CuHyc, KOCUHYC U TaHTeHC yria. TeopeMbl CHHYCOB M KOCMHYCOB. Pemenue tpeyronbHukos. Cka-
JISPHOE TIPOU3BEICHUE BEKTOPOB M €r0 MPUMEHEHHE B TEOMETPUUYECKUX 3a/1a4ax.

I'nasa XlI. Jnuna okpy:kHOoCcTH U miomaabs kpyra (12 gac.)

[IpaBuiibHBIE MHOTOYTONBHUKH. OKPYKHOCTHU: ONMKUCAaHHAS OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA U
BIHMcaHHas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYroJdbHUKOB. [linHa okpyskHocTu. Ilnomane
KpyTa.

I'nasa XIII. ABuxkenus (9 yac.)

OTto0pakenue miuockoctu Ha cebd. [lonarue nBmwxkenus. OceBas U LeHTpaibHas cumMmeTpus. [lapan-
nenbHbIN nepenoc. [loopor. Hamoxxenus u aABuxKeHUs.

I'naBa X1V. HauajibHble CBeJIeHUsI U3 cTepeoMeTpuu (2 yac.)

[Ipeamer crepeomerpun. MHuororpannuk. [Ipusma. [lapannenenunen. O6bvem Tema. ColicTBa mpsi-
MOYTOJIbHOTO Tapasuienenunena. [lupamuna. Tena v MOBEPXHOCTH BpallleHUs: LUIUHAP, KOHYC,
cdepa u map.

Hrorosoe nosropenue (8 1yac.)

®opMbl OPraHu3auuM Y4eOHOM 1esiTeJIbHOCTH: NTapHasi, TPYNIOBasi, UHAUBUyaIbHAS.

Bujbl yueOHOM AeATeJBLHOCTH: TI03HABATEIbHAS, HCCIIEI0BATENbCKAas, IPOEKTHAsSL, UTPOBas, 00-
LICHHUE.

®opMbl ¥ BU/IbI Y4eOHOM 1eATeJJbHOCTH OCHOBAaHbI HA COYETAHUM Pa3IMUHBbIX METOJI0B 00yyUe-
HUS: CIIOBECHBIX, HAIJISIHBIX, MPAKTUYECKUX, MPOOJIEMHO-TIOUCKOBBIX, PEIPOAYKTUBHBIX, MHIIYK-
THUBHBIX, J€TyKTUBHBIX METOJ[aX, METOJaX CaAMOCTOSITEIbHON pabOThl, METO/1a IIPOEKTOB.



3. TEMATHYECKOE IINTAHUPOBAHUE

Ne Koi-Bo | [leATeIbHOCTD YYUTEIA C YUe-
HaumeHoBaHue pa3je/ia H TeMbl ypOKa
ypoka YacoB | TOM NPOIrPaMMbl BOCIIMTAHUS
1-2 | [loBTOpEHHUE Kypca reoMEeTpUH § Kitacca 2 YCTaHOBJICHHE JJOBEPHUTEIBHBIX
OTHOILEHUN MEX]Y YUUTEIEM U
3 CraproBast JuarHoctudeckas pabora ero yUeHHKaMH, CIIOCOBCTBYIO-
IIUX TO3UTUBHOMY BOCIIPHSITHIO
y4YaruMucs TpeOoBaHul U
pOCHO YUUTEIs, IPUBIICUEHUIO
1 UX BHUMaHHS K 00CYKIaeMOi
Ha ypoke UH(pOpMaluu, aKTUBU-
3alU¥ UX TTO3HABATEILHOM J1esi-
TEJIbHOCTH;
I'naa IX. Bektops1 (10 yac.)
4-5 | IlonsTue BexTopa 2 IIPUMEHEHNE HA yPOKE UHTEPaK-
TUBHBIX (hopM paboTHI yua-
6-8 | CioxxeHue U BEIYUTaHUE BEKTOPOB 3 IIMXCSI: UHTEIUIEKTYAJIbHBIX UTP,
CTHUMYJIMPYIOLINX TT03HABATEIb-
HYI0 MOTHUBALIMIO IIKOJIBHUKOB,
9 YMHOKEHUE BEKTOPA HA YUCIIO 1
10 [IpumMeHeHre BEKTOPOB K PEIICHHUIO 3a/1a4 1 KOTOPBIC JIAIOT YHAIIHMMCA BO3-
MOKHOCTB TIPHOOPECTH OTIBIT
11 CpenHsis IuHUS Tpaneuuu 1 BCACHHS KOHCTPYKTUBHOI'O JiHa-~
12 Penienue 3a1a4 no teme 1 JIora; rPyMImoBOi PabOTHI MK
13 Konumponsnan paboma Ne 1 1 paloThI B Iapax, KOTOPHIC y4ar
«Bexmopuor» IIKOJIbHUKOB KOMAaHIHOU pa-
00Te 1 B3aUMOJICHCTBHUIO C JIpY-
TMMU JIETHMU;
I'naBa X. Metoa koopaunat (11 uac.)
14-15 | KoopauHatel BeKTOpa 2 IIPUMEHEHHE HA YPOKE UHTEPAK-
TUBHBIX (hopM paboTHI yua-
16 CBs13p MeXly KOOpAMHATaMHU BEKTOpPA U 1 HIMXCS: MHTEIJICKTYaJIbHBIX UTD,
KOOp/AMHATAMMU €ro Hayaja ¥ KOHIIa CTUMYJIMPYIOLINX TO3HABATENb-
17 ITpocreiimune 3a1aun B KOOpAMHATaX 1 HYI0 MOTHBALIMIO IIKOJILHUKOB,
18-19 | YpaBHeHUE OKPYKHOCTH 2 KOTOPBIE JAIOT yJaIuMCs BO3-
MOKHOCTb IIPHOOPECTH OTIBIT
20-21 | YpasHemue npsmoit 2 BEJICHUSI KOHCTPYKTUBHOTO JHa-
JI0Ta; TPYIIOBON PabOThI UK
22-23 | Pemenue 3anau 2 paboThI B Mapax, KOTOpbIE y4ar
IIKOJIbHUKOB KOMaHTHOU pa-
24 | Koumponvnasa paboma Ne 2 1 00Te M B3aMMOJAEHCTBHIO C JpY-

«Memoo kKoopounam

T'MMHU OJC€TBMHU,

I'naBa XI. CooTHoIIeHHe MeKAY CTOPOHAMM M YIJ1aMu TpeyrojbHuka (13 yac.)
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25-27 | Cunyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC yTia 3 BKJIIOUEHHUE B YPOK MUTPOBBIX
MpoLeayp, KOTOpbIe TOMOTAOT
NoJIep>KaTh MOTHBALIMIO AETEH
28-31 | CooTHOIIECHUSI MEXIY CTOPOHAMH U yT- 4 K MMOJYyYEHUIO 3HAHUMU, HATaKU-
J1JaMH TpEYTOJIbHUKA BAHUIO MO3UTHUBHBIX MEXKIINY-
HOCTHBIX OTHOIIIEHHH B KJIacce,
MIOMOTAIOT YCTaHOBJICHHUIO 100-
32-34 | CkansspHOE TPOU3BEICHNE BEKTOPOB 3 pO’KeIaTebHOM aTMOC(hepbl BO
BpeMs ypOKa;
35-36 | Pemenue 3amau 2
37 Konumponsnas paboma Ne 3 1
«Ckanapuoe npousgedeHue 6eKmoposy»
I'nasa XlI. Jnuna oxkpy:xkuoctu. [liiomaas kpyra (12 yac.)
38-41 | IlpaBuibHBIE MHOTOYTOJILHUKH 4 MPUMEHEHHE HA YPOKE UHTEPaK-
TUBHBIX (hopM paboTHI yua-
IIUXCS: HHTEIICKTYaJIbHBIX UTP,
CTUMYJUPYIOLIUX [TO3HABATEb-
42-45 I[JII/IHa OKPY)KHOCTI/I U IJIomaab prra 4 HYIO MOTHBAIINIO IKOJbHUKOB,
KOTOPBIE TAIOT YYaIIMMCs BO3-
MO>KHOCTb MPUOOPECTU OTIBIT
BEJICHUS] KOHCTPYKTHUBHOTO JTUa-
46-48 | Pemenne 3asiau 3 JIora; rpyIIoBOM paboThl UK
paboThI B apax, KOTOPHIE y4ar
IIKOJIbHUKOB KOMaHIHOHU pa-
49 Koumponsnan paboma Ne 4 1 00Te M B3aMMOAEHCTBUIO C JpY-
«IIpagunvuvie mno20y2onbHUKU» TUMH JIETHMU;
I'naa XIII. IBuxkenus (9 uac.)
50-52 | I[oHsATHE MBUKECHUS 3 MPUBJICYCHNE BHUMAHHUS [IKOJIb-
HUKOB K IIEGHHOCTHOMY aCTIeKTy
M3y4aeMbIX Ha YpOKaX sSIBIICHUH,
53-55 | [NapannensHbI IEpeHOC U TOBOPOT 3 OpraHM3alKs UX PAOOTEI C 110-
JTy4aeMoi Ha YPOKe COITHAIEHO
3HaYMMOM nH(popmanuenn — HHU-
56-57 | Pemrenue 3ama4 1o TeMe 2 [IUAPOBAHUE €€ 00CYKICHHUSI,
BBICKA3bIBAHUS YUYAIIUMUCS CBO-
58 Konumponsnan paboma Ne 5 «/[eusice- 1 CrO MHCHHA 110 ce H01v30£[y, Bbl-
sy pabOTKH CBOETO K HEll OTHOIIIe-
HUSL.
I'naBa X1V. HauajbHble cBeJleHUs1 U3 cTepeoMeTpuu (2 yac.)
59 MHororpaHHUKH 1 IIPUMEHEHNE HA YPOKE NHTEPAK-
60 Tena 1 MOBEPXHOCTH BpaIICHUS 1 TUBHBIX (OpPM pabOTHI yUa-
IIUXCS: MHTEIJICKTYaJbHBIX UTP
61-68 | MToroBoe moBTOpEeHHE 8

11




