MUHUCTEPCTBO NPOCBELIIEHUSI POCCHUMCKOMN OEJNEPAIINU
MunucrepcerBo oopazosanus HoBocudupckoii odsiactu
AnmMunuctpanus OpabIHCKOro paioHa

MyHuuunaibHoe KazeHHOe 0011eo0pa3zoBaresbHOe yupeKaeHne
Opaeiackoro paiiona HoBocubupckoit obnactu —
Kup3sunckas cpennss odieodbpa3oBarenbHas KoJa
umenu ['epost Coetrckoro Cotoza B.M.JIbikoBa

[TPUHATO ' YTBEPX/IAIO
[IpoTokon neacosera Hupexrop MKOY — Kupsunckas COIL
Ne 10 ot 29 aBrycra 2025 roga Far,

2ot e 2 T.B.CHeryposa
G kg

)

"o, 24 ‘aBrycra 2025 rosa

%)

PABOUYAS [IPOTPAMMA
(ID 7579049)

Y4eOHOro Kypca

«I'eomeTpus»
OCHOBHOTI0 0011€r0 00Pa30BaHUA

TSt 00ydaronuxcs 7-9 kiaccon

CocTaBUTENb:
[Tapaperikuna Hatanes HukonaesHa,
YUYUTEbh IEPBOM KaTErOpuu

c. Kup3sa 2025



INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus KaKk OAWH U3 OCHOBHBIX Pa3[ejOB IIKOJIbHON MaTeMaTUKH, UMEIOIINN CBOEN
1EeIbl0 00€CIeUnTh M3YyYeHUE CBOMCTB M pa3MepoB (UIYp, MX OTHOLIEHUH U B3aUMHOE
pPacnoJIOKEHUE, ONMUPAETCS Ha JIOTMYECKYIO, J0Ka3aTeIbHYI0 JIMHUIO. L[eHHOCTh M3ydeHuUs
TeOMETPUM Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs 3aKJIIOYaeTcs B TOM, 4YTO
0o0OydJaromuicss y4UTCS TPOBOAMTH JOKa3aTENbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE
YMO3aKIIFOUEHHS, I0KA3bIBATh HCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM,
IPOBOJUTH PACCYXKACHUS «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBa OT MPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoii 1ienbio n3y4eHusi TEOMETPUH SIBJISIETCS HCIIOJIb30BAHHE €€ KaK HHCTPYMEHTA ITPU
pELIEHUH KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 337ay, BCTPEUAIOUIUXCS B PEaIbHOMN
#u3HU. OO0ydaromMiics TOJKEH HAYUYUThCS OMpPENIeTUTh T€OMETPUIECKYI0 GUTypy, OnucaTh
CJIOBaMHU JTaHHBIM YEpPTEXK WIM PUCYHOK, HAUTHU IUIOMIAJb 3€MEIBHOTO Y4YacTKa, paCCUUTATh
HEOOXOUMYIO JUIMHY OINTOBOJIOKOHHOTO Kalens Wi TpeOdyemble pa3Mepbl rapaxa Jis
aBTOMOOMJISL. DTOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTEIbHAS JIMHUS B U3YUEHUU T€OMETPHUU.
[Ipu pemenun 3agad MNPAKTUYECKOTO XapakTepa OOYyYarOLIUICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJENHN pEeaJbHBbIX XU3HEHHBIX CHUTyallUld, MPOBOJUTH BBIYUCICHUS H
OLICHUBATh aJ€KBATHOCTD MOJYYEHHOT'O pe3yJIbTaTa.

Kpaiine BaxxHO MOAYEPKUBATH CBSI3U T€OMETPUU C APYTMMHU YUEOHBIMU NpPEIMETaMH,
MOTHUBUPOBAaTh HCIOJIb30BATh ONPEICICHUS TE€OMETPUYECKUX (Uryp W  TOHSITHI,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHHMU B (PU3MKE U TEXHUKE. OTH CBA3M
HanOoJIee sIPKO BUIHBI B TeMax «BekTtopb», « TpUroHOMETpUYECKHE COOTHOIIEHU», «MeTox
koopauHat» U «Teopema [Tudaropay.

VY4eOHslIil kype «['eoMeTpusdy BKIIOYAET CIAEAYIOIIME OCHOBHBIE Pa3felibl COJEPIKaHuUs:
«I'eomerpuueckre QUrypbl U UX CBOMCTBay», «l3MepeHHEe TeoOMETpUYECKUX BETUUYHH,
«JlekapToBbl KOOpJIMHATBI Ha IUIOCKOCTW», «BeKkTopb», «JIBUKEHHS TUIOCKOCTHY,
«IIpeobpazoBanust MOI0OUS.

Ha uzyuenune yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiiacce — 68 4acos
(2 yaca B Henemo), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacos (2 yaca B
HEJICITIO).

COIAEPKAHUE OBYUEHUA
7 KIIACC

HavanpHble noHATHA reomerpuun. Touka, mpsmasi, OTPE30K, Jyd. YTOJ. BHIbBI yrios.
BeprukanbHble W CMexHble Yribl. buccekrpuca yrma. JlomaHas, MHOIOYTOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIIAPHOCTD MPSMBIX.

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBa oOceBoW cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C TOMOIUBIO LUPKYJsl W JuHEHKH. TpeyroiapHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTRA.

PaBHOOCIpEHHBIN U PABHOCTOPOHHMM TPEYTObHUKU. HepaBeHCTBO TpeyroapHUKA.

CpoiicTBa M TpHU3HAKKM PaBHOOEIPEHHOTO TpeyrojbHUKa. llpu3Hakum paBeHCTBa
TPEYTOJILHUKOB.

CBOIICTBA M IPU3HAKU NAapaJUIENIbHBIX MPsAMbIX. CyMMa yrioB TpEyrojbHUKa. BHEIHNE
YIJIBI TPEYTOJIbHUKA.



[IpssMOyTroJIbHBIN TpeyrojapHUK. CBOMCTBO MEIHMAHbI MPSMOYIOJBHOTO TPEYIrOJbHUKA,
IIPOBENEHHONM K TUNOTeHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpssiMOYTOJIBHBII TPEYTOJBHUK C yIJIoM B 30°.

HepaBeHcTBa B TeOMETpUU: HEPABEHCTBO TPEYrOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 0oJibIIeEM yTiie U OONbIIEH CTOpOHE TpeyrojabHuKa. l[lepnennukymnsap u
HaKJIOHHAs.

['eomeTpuueckoe MecTO TOYEeK. brccekTpuca yriia u CepeAMHHBIM NEPNEHIUKYJAP K
OTPE3KY KaK Fr€OMETPHUUECKHE MECTA TOYEK.

Okpy>XHOCTb W KpYyIr, XOpJa W AWAMETpP, UX CBOWCTBa. B3anmMHOe pacnosoxeHue
OKPY’KHOCTH ¥ IIpsiMoil. KacarenpHas U cexymas K OKpy>KHOCTU. OKpy>KHOCTb, BIICAHHAs B
yroji. BnmcanHas u onvcaHHasi OKpY»KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YertbipéxyrosibHUKU. [lapamnenorpaMm, €ro mpu3HakKd M CBOWCTBA. YacTHbIE ciydau
napajiesiorpaMmmoB (IpsIMOYTOJIBHUK, pOMO, KBaJIpaT), X MpU3HAKU U CBOMCTBA. Tpamerus,
paBHOOOKas Tpamenus, €€ CBOWCTBa U NMpu3HaKu. [IpsiMmoyrosibHas Tpanemnusi.

Merton ynBoenus menuansl. L{lenTpanbHas cummerpus. Teopema daneca u Teopema o
MPOTOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TUMHUM TPEYTroJIbHUKA U Tparnenuu. L[eHTp Macc TpeyroabHuKa.

[Tonobue TpeyroabHuKoB, kodhduiment noaodus. [IpuzHaku nmogo0us TPEyroJbHUKOB.
[IpumeneHue noaoOuUs MpU PEICHUN MPAKTUYECKUX 3a7a4.

CpoiicTBa 1IoWaAeil reoMeTpuyeckux Guryp. @opMyiibsl s IOIMIAINA TPEYTOIbHUKA,
napajienorpamma, pomoa u tpaneruu. OTHOIEHUE TUIOHIaAeH MoJ0OHBIX QUryp.

Brruncnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJILBHUKOB Ha KJIET4aToON Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu pemeHnr MPakKTUUECKUX
3a7ad.

CuHyC, KOCHHYC, TAHT€HC OCTPOro yrila MPSMOYTOJIBHOTO TpeyrojibHhKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO. TpuroHomerpudeckue GyHkuuu yrioB B 30, 45 u 60°.

BrnivcanHble 1 LEHTpalIbHbBIE YIJIBL, YTOJ MEXAY KacaTeIbHOU U XOPAOH. YTJIbI MEXIY
XOpJlaMM W CEKylIIMMU. BrnucaHHble M ONHUCAHHBIE YETHIPEXYTOJbHUKHU. B3aumHoe
pacrojoxxeHue AByX OokpyxHocTed. Kacanue okpyxkHocTedt. OO1Me KacatelbHble K JABYM
OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocunyc, TanreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienue TtpeyronbHukoB. TeopemMa KOCMHYCOB UM TeopemMa CUHYCOB. PemieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nomoous. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOW3BEIECHUM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYIIMX, TeopeMa O KBaIpaTe KacaTeJIbHOM.

Bekrop, mimHa (MOAYJb) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, MPOTHUBOIIOJIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALIMM HAJ
BeKTOpamu. PazmokeHue BEKTOpa N0 JBYM HEKOJUIMHEApHbIM BeKTopaMm. KoopauHaTsl
BeKkTOpa. CKaISIpHOE NMPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE JIJI1 HAXO0XKACHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPAaBHEHUS IIPAMONM M OKPYKHOCTH B
KOOpAMHATaX, IEPECEUCHUE OKPYKHOCTEN U NPSIMbIX. METO KOOPAMHAT U €r0 MPUMEHEHHE.



[IpaBunbHBIE MHOTOYTONBHUKU. [[mMHA okpykHOCTH. ['pamycHas u paguaHHas mepa
yTJia, BEIYUCIEHUE JJIMH OyT OKpy>kHOCcTel. [lnomanb kpyra, ceKTopa, CErMeHTa.

JIBKeHUs  TUIOCKOCTH W BHYTPEHHHE CcUMMETpuH  Guryp (dJIeMEHTapHBIC
npeactasienus). [lapannensubiii nepenoc. [loBopor.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS INpPOrpaMMbl ydyeOHOro kKypca «l'eomerpus»
XapaKTEePU3YyIOTCA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpPEca K IMPOIUIOMY U HACTOSIIEMY POCCHUUMCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHMSIM POCCUHCKMX MAaTEMaTUKOB W POCCHUCKOU
MaTEMaTU4YeCKOM WIKOJIBI, K HCIIONBb30BAHUIO 3THX JOCTHKEHHW B JPYTHX HayKax H
IPUKIATHBIX chepax;

2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TIpaKJaHWHA U peali3allid €ro mpas,
NPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHU, TPOLIEYP TPaKAaHCKOTO OOLIECTBA (HapUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXICHHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MIPUMEHEHUEM JTOCTHKEHUI
HAyK{, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX HPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PELICHUU MPAKTUYECKHX 3a7a4 MaTeMaTH4YECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa30BaHUs Ha MPOTIKEHUU
BCEH JKMU3HM JUIsl YCHEIIHOW MpodecCHoHaNbHON NesSTENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U NMOCTPOCHUEM MHIUBUIYaIbHON TPAEKTOPUH 00pa30BaHuUs
Y J)KM3HEHHBIX IIJIAaHOB C YYETOM JIMUHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSTHIO MAaT€MaTUYECKHX
OOBEKTOB, 3aJay, pEUICHUM, pacCyXIEHUW, YMEHHIO BHJIETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMEN B I€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKA, MPUPOJbI M OOIIECTBA, MOHUMAHHEM
MaTEMaTUYECKOM HAayKH Kak c(epbl YeTOBEYECKOM NEeATEIbHOCTH, 3TANOB €€ Pa3BUTUS U
3HQUMUMOCTH JUI  Pa3BUTUS LUBWUJIM3ALMM, OBJIAJICHUEM S3bIKOM MAaTEMaTUKH U
MaTEMATHYECKOW KYJBTYPOU KAaK CPEICTBOM MO3HAHUSA MHUPA, OBJIAAECHUEM IPOCTEUIIUMHU
HABBIKAMH HCCIIEOBATEIBCKOM 1€ATEIbHOCTH;

6) ¢usuyeckoe BocnMTaHMEe, (POPMHPOBaAHHE KYJBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTUYECKUE 3HAHUS B HMHTEpPECaxX CBOErO 3/I0POBbS,
BEJICHUS 370pOBOro o0pa3a KU3HU (3[0pOBOE NMUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN
U OT/IbIXa, peryJigpHas pu3nyeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA pediiekcun,
MPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



OpHEHTAIMel Ha MPUMEHEHHE MaTEMAaTUYCCKIX 3HAHUM JIJIS PEIICHUS 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPYJKaloIIed Cpelibl, TIAHUPOBAHHUS TIOCTYIKOB U OLIGHKH HUX BO3MOHBIX
TIOCIICICTBHIM JIJISl OKPY KAIOIIEH CpeJibl, 0CO3HAHNEM III00AIEHOTO XapaKTepa SKOJIOTHUSCKUX
po0JIeM U MMy Tel UX peIrieHus;

8) aganTanus K N3MEHSIIOIMMCSI YCJIOBHSAM COIHAILHOW M MPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBUSAX HEONPEACIIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH Yepe3 MPaKTHICCKYIO ACITeIbHOCTD, B TOM YUCIIC YMEHHUE YUUTHCS Y APYTUX
JFOICH, IPHOOpETaTh B COBMECTHOW JCSITEILHOCTA HOBBIC 3HAHUS, HABBIKA U KOMITCTCHITUU
U3 OIIBITA JIPYTHX;

HEOOXO0IMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIie (POPMYITUPOBATh UJICH,
TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATD
NeUIUTHI COOCTBCHHBIX 3HAHWH U KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYyallMlO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIIUNA KOHTPMED, KOPPEKTHPOBATh MIPHUHUMAEMbIC PEUICHHUS U
JeHcTBUA, POPMYITHUPOBATH M OLICHUBATH PUCKHU M MTOCICACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eCTBUA

Bba3oBble Jornueckue aeiicTBUsA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MTPU3HAKK MAaTEMATUUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIEHUN MEXIY MOHATUSAMHU, (HOPMYIUPOBATH OMPEACIICHUS MOHSATUM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALIUKU, OCHOBAHHUS /111 00001IEHUS
Y CPaBHEHUS, KpPUTEPUHU MTPOBOAUMOIO aHAIIN3A;

e BOCHPUHUMATH, (OPMYJIUPOBATH U NTPEOOPA3OBLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUlIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUYMUS B
dakTax, MaHHBIX, HAONIOACHUSX W YTBEPXKICHUSX, TMpeiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

e JI€JIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3AKIIFOUYCHUH, YMO3AKIIOUYCHUHN 0 aHAJIOTUH;

e pa3z0bupaTh JOKa3aTeIbCTBA MATEeMAaTHYECKUX YTBEpXKIACHUN (TIpsiMble ©  OT
NPOTUBHOIO),  MNPOBOJUTH  CaMOCTOSATEILHO  HECJOXHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKuX (HakTOB, BBICTPAMBATh ApPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAaThH COOCTBEHHBIE PACCYKIACHUS;

e BbIOMpaTh Ccroco0 penieHus: y4eOHOM 3aaaud (CpaBHHUBATh HECKOJbKO BapHAHTOB
pelieHus, BEIONpaTh Hanbosiee MOAXOIAIIUN ¢ YUETOM CaMOCTOSITEILHO BBIJIEICHHBIX
KpUTEPHUEB).

Bba3oBble ucciaegoBare/ibCKue 1eiiCTBUA:

e HCIOJIb30BaTh BONPOCHI KaK  HUCCIEAOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHMS,
dbopMyIUpOBATH BOIIPOCHI, bukcupyromnme MPOTUBOpPEUHE, npoliemy,
CaMOCTOATENILHO yCTaHABJIMBATH HCKOMOE U JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIAaHY HECJOKHBIA HKCHEPHUMEHT,
HEOOJIBIIIOE HCCICOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;



CaMOCTOATENILHO  (OPMYJIUPOBaTh OOOOIIEHWS ¥ BBIBOABI 10  PE3yJbTaTam
MIPOBEIEHHOTO HAOJIOICHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pE3yIbTaTOB, BRIBOJOB M 00OOIICHUH;

MIPOTHO3UPOBATH BOBMOYKHOE PA3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH MPE/IITOIOKEHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTH M M30BITOYHOCTH MH(OpMAINH, JaHHBIX, HEOOXOIUMBIX
TSl pEIICHUs 3a/1a4H;

BBEIOMPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(HOPMAITHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

BBIOMPATH GOpMY MpecTaBlIeHUs HHGOPMALIMK U UIUTIOCTPUPOBATH pelllaeMbIe 3a/1a4u
cXeMamu, uarpaMmmamMu, HTHOU rpaukoi U MX KOMOUHAIIUSIMU;

OILICHUBATh HAJEKHOCTh MH(GOPMAIIMH TTO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WU
chOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKaTHBHBbIE YHMBEPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CY>KICHHUSI B COOTBETCTBUU C YCIOBUSMU U LESIMH
OOIIeHHs, $ICHO, TOYHO, TPAMOTHO BBIpaXKaThb CBOIO TOUYKY 3pPEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 110 X0y PELICHUs 3a/1a4l, KOMMEHTHPOBATh
MOJTy4YEHHBIN pe3yJIbTarT;

B X07ie 00CYKIeHHUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI, TPOOTIEMBI,
pelaeMoii 3a1a4u, BEICKa3bIBaTh UICH, HAIICIICHHBIE Ha TIOUCK PEIICHHS], COTIOCTABIISTh
CBOM CYX/ICHUS C CYKACHUSIMHU IPYTUX YYACTHUKOB IMAJIora, 0OHApyKUBATh pa3Inyue
U CXOJACTBO IO3ULMH, B KOPPEKTHOH ¢opme (popMyanpoBaTh pa3HOINIACUS, CBOH
BO3PaKECHUS;

IPEJICTaBISTh PE3yIbTAThl PEIIECHUS 33a]a4uM, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIICHUS C YYETOM 3aJad MPE3eHTAUUu U
0COOEHHOCTEW ayUTOpHUH;

NOHMMATh M HCIOJIb30BaTh MPEMMYIIECTBA KOMAHIHOW M MHIUBUIYaJbHOU pabOThI
IIPU PEIIeHNH YUYeOHBIX MaTEeMAaTHUECKHX 3a]1a4;

NPUHUMATB IIeJTb COBMECTHOM AESITEIbHOCTH, INTAHUPOBATH OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacmpenensTh BHUABI palOT, JOTOBAPUBATHCS, OOCYXKIAaTh TMPOILECC U
pe3yibTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TIpPyNIOBbIX (opmax paboThl (00CYKI€HUs, OOMEH MHEHUSIMHU,
MO3TOBBIE MITYPMBl U JPYTHE), BHIMOIHITH CBOIO YacTh PabOThl M KOOPAHMHHUPOBATH
CBOM JICUCTBUSA C APYTMMHU YJI€HAMH KOMaH]bl, OLIEHWBATh Ka4€CTBO CBOETO BKJaJa B
OOIIMI TPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSATENILHO COCTaBJIATh IJIAH, aJTOPUTM pEIICHHs 3anadu (MM ero 4acTh),
BBIOMpPATH CIOCOO penieHus ¢ y4E€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUHN C y4ETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJIETh CITIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTa perieHus
MaTE€MaTHYECKOM 3a/1a4H;



e MPEABUACTb TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTb IIPU PELICHUU 3a7a4i, BHOCUTH
KOPPEKTUBHI B JESTEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MOCTABICHHOMN LEIN U YCIOBHSIM,
OOBSICHATh TMPHUUMHBI JAOCTHKCHHUS WIA HEIOCTIDKEHUS IIEeNH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY NIPHUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOydenuss B 7 kJjacce OOydaromUNCA TMOMYYUT CICAYIONIHE MPEIMETHBIC
pE3yJIbTATHI:

Pacrio3naBaTh H3yu€HHbBIE TeOMeTpUYECKHe (UTYpBI, ONpPENeNsATh HX B3aHUMHOE
pacrnoiokKeHue, n300paxkaTb reOMETpPUYECKUE (PUTYPBHI, BBIIOJHATh YEPTEKHU MO YCIOBHIO
3agaud. M3MepsTh NTUHEWHbIE U YIJIOBBIE BEJIWYUHBI. Peliath 3ajaud Ha BBIYKMCICHUE JIMH
OTPE3KOB U BEJINYUH YIJIOB.

Jenatb rpyOyto OIIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH MPEJAMETOB B pEaIbHOM KU3HH,
pa3MepoB NPUPOAHBIX 00BEKTOB. Paznmuyarh pazMepbl 3TUX 0OBEKTOB MO MOPSJIKY BETUUNHBI.

CTpouTh YEPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA NpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HWCMOJIb30BaTh MPU3HAKUA H
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOINUTH TOTHYECKHUE PACCYHKIACHHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSMOYTOJIBHOIO TPEYTOJbHUKA, B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

Onpenensts MapauieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMU
cekymas. OnpenensaTe NapajieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OZHOM IPSAMOU A0 TOUYEK APYTOU MPSIMOM.

Pemrats 3amaum Ha KireTyaToi Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOAWTh YHUCJIOBBbIE M OyKBEHHbIE 3HAYCHUS YIJIOB B
F€OMETPUUECKUX 3a/a4aX C HCHOJIb30BAHMEM CYMMBI VyIJIOB TPEYrOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOPa30BaHHBIX MPU MEPECEUECHUU IBYX MapaljieIbHbIX
NPSAMBIX CEKYIIEH. PemaTe npakTuyecKue 3a1a4i Ha HaXO0XKIEHUE YIJIOB.

Branerh MOHATHEM T€OMETPUUECKOTO MECTa TOYEK. YMETh OMPEAessiTh OMCCEKTPUCY
yIJjia ¥ CEpEIMHHBIN NEPIICHANKYJIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

DopMyIUpPOBATH OMPECICHUS OKPYKHOCTU U KPyTa, XOpJAbl U TUAMETPA OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. ¥ METh MPUMEHSTh 3TH CBOKMCTBA MPU PEIICHUH 33]a4.

BrnaaeTs noHATHEM OMMCAHHON OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
nentp. [lonp3oBaTbes hakTaMu 0 TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJIHOM TOYKE, U O TOM, YTO CEPEAVHHBIE IMEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJbHUKA
MIEPECEKAOTCS B OJJHOU TOUKE.

Brnagerp mnOHATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJB30BaThCi TEOPEMOM O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMUA TE€OMETPUUECKHUMHU HEPABEHCTBAMH, ITOHUMATh UX
IIPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C OMOIIBIO [IUPKYJISA U JIMHEUKHU.

K xoniy oOydenus B 8 kijacce 0oOyyaroIIMICA TOJMYYUT CIAEAYIONIME MPEIMETHbBIC
pe3yJbTaTHI:



Pacnio3HaBaTh OCHOBHBIE BH/IbI YETBHIPEXYTOJBHUKOB, UX JJIEMEHTHI, MTOJIB30BAaThCA UX
CBOMCTBaMH IIpU PELICHUN F€OMETPUYECKUX 3aa4.

[IpumMeHsATh CBOWCTBA TOYKM IEPECEYEHUS MEIUaH TPEYyroJibHWKa (LIEHTpa Macc) B
peneHnuy 3aaad.

Birazets moHATHEM CpEeHEN TUHUY TPEYTOJIBHUKA U TPAIIEIIUH, IPUMEHATD UX CBOWCTBA
IIpU pelmeHnn reoMerpudyeckux 3anad. [lomp3oBarbess Teopemont Paneca U TEOPEMOU O
IIPONOPLIHOHAIBHBIX OTPE3KAX, IPUMEHSTh UX I PEIICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHsTh pU3HAKK OI00US TPEYTOJIHHUKOB B PEIICHUH T€OMETPUUYECKUX 3a4a4.

[Tonb3oBatbest Teopemoii [Tudaropa st pemieHns reoMeTpUYECKUX U MPAKTHUYECKUX
3anad. CTpOUTh MaTeMaTUYECKYIO MOJIENb B TPAKTUYECKUX 3aJ1a4aX, CAMOCTOATENIBHO J1€]1aTh
4epTEXK U HAXOIUTh COOTBETCTBYIOIINE JUIVHBI.

BianeTes MOHATHAMM CHHYCA, KOCHHYCa M TaHI€HCa OCTPOro yrjia MpsIMOYTOJIBHOIO
TpPEYroJIbHUKA. 110J1630BaThCS ITUMH NOHATUIMU IS PELICHMS] IPAKTUYECKUX 3a1a4.

Bbruncnate  (paznuuHbIMM - crioco0aMu) IUJIOMIAAb TPEYToJbHUKA U IUIOIIAIU
MHOTOYIOJIbHBIX (GUryp (monb3ysich, A€ HEOOXOAMMO, KajbKyJIaTopoM). IIpumeHsATH
ITOJTyYEHHBIE YMEHHUSI B IPAKTUYECKUX 33/1a4aXx.

Bianerp MOHATUSMHM BIMCAHHOTO M IIEHTPAIBHOTO YTJIA, MCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YTIaxX MEKIY XOpAamMu (CEKYILMMHU) U YTIIe MEXK1y KacaTelbHOU U XOp10i
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

Biranets NOHATHEM ONMCAHHOTO YETBHIPEXYTOIbHUKA, IPUMEHATH CBOMCTBA ONMUCAHHOTO
YEeThIPEXYTOJIBHUKA IIPY PELICHUH 3a4a4.

[IprMEHATH MOy4YEeHHBIE 3HAHKS HA IIPAKTUKE — CTPOUTH MaTEMATUYECKUE MOJEIIN JUIs
3a7a4 peajbHOM JKU3HU MU INPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHUEM
1n0/1001s U TPUTOHOMETPUH (TI0JIb3YSICh, I'/1€ HEOOXOUMO, KaJIbKYJIATOPOM).

K kxonny oOydeHus B 9 kiiacce oOyyaroUIUiics MOMYYHUT CIEIYIOIIME IPEIMETHBIE
pEe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPBIX YIJVIOB, HaXOAWTh C HX MOMOUIbIO
pa3IMYHbIE 3JIEMEHTHl IPSIMOYTOJIBHOIO TPEYTrOJbHUKA ((PEIICHWE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJIATOPA) IJIMHBI M YTJIbl J11 HETAOJIUYHBIX
3HAYCHUM.

[lonb3oBaThcs  QopMysnamMH TPHUBEACHHS W  OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM ISl HAXOKICHHUSI COOTHOLIEHUN MEXIY TPUTOHOMETPUUECKUMH BETUYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIS1 HAXOKICHHSI PAa3JIMYHBIX JIEMEHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX IIPU PEIICHUH T€OMETPUUYECKUX
3az7ad4.

Bnagerp mnoHATHSMH TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. I[lonp3oBaTbes CBONCTBaMH TMMOAOOUS TPOU3BOJBHBIX (UTYpP, YMETh
BBIUUCIIATH JUIMHBI U HAXOAUTh YIJIbl y MON00HBIX (uryp. [IpumensTs cBoiicTBa mogodus B
IPAKTUUECKUX 3aJa4ax. Y METh IPUBOAUTH IPUMEPHI MOAOOHBIX GUTYP B OKPYKAIOLIEM MHUPE.

ITonp30BaThCA TEOpEMaMU O IIPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEIACHUN OTPE3KOB
CEKYILMX, O KBapaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh WX TE€OMETPUYECKMH W (DU3UYECKUN CMBICI,
NPUMEHATh UX B PEIICHUH T€OMETPUYECKUX M (pu3myeckux 3anad. [IpumeHsTH CKajsipHOE
IIPOU3BEACHUE BEKTOPOB JIJIsI HAXOXKACHUS JJIUH U YTJIOB.

[Tonp30BaTbCd METONOM KOOPJAWHAT HA IUIOCKOCTH, NPHUMEHATH €Tr0 B PEIICHUHU
r€OMETPUYECKUX U MTPAKTUYECKUX 3a/1a4.



Bnaners NoHATUSIMY PAaBUIBHOIO MHOTOYT'OJIbHUKA, JJIMHBI OKPY>KHOCTH, AJIMHBI TyTU
OKPYKHOCTU M paJuaHHOW Mepbl yrjia, YMETh BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acrtem.
[TpuMeHsTH MOJly4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM 1EHTPbI) CUMMETPUH (UTYDP, IPUMEHSTH JBIKEHUS MIIOCKOCTH B
MIPOCTENIINX CIIyYasix.

[TprMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIH IS
3aJa4 peajbHOM >KM3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYHCICHUS C NPUMEHEHUEM
no1001s U TPUTOHOMETPUYECKUX (PyHKIUH (MTONB3YsICh, /1€ HEOOXOIUMO, KABKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB
Ne i/ HaumeHnoBanue pa3aesioB M TeM IIPOrPaMMBbI Beero KonrtpoJibHbie
padoThbI
1 [Ipocreiimme reomeTpuueckue GUrypsl M UX CBOMCTBA. 14
N3mepeHne reoMeTpuuecKux BEIUYHH
2 TpeyroapHUKH 22 1
3 [TapannenpHble IPsIMBbIEC, CyMMa YTJI0B TPEYTOJIbHUKA 14 1
4 OKpY>XHOCTh M KpyT. ['eomMeTpruueckue mocTpoeHus 14 1
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4
8 KUIACC
KoanuectBo yacos
Ne n/m HanmenoBanue pa3aesioB 4 TeM NPOrpaMMBbl Beero KoHTpoiabHbIe
padoTbI
1 YeThIpEXYroJIbHUKU 12 1
Teopema @aneca u Teopema o
2 MIPOIOPLIMOHANIBHBIX OTpe3Kax, MN0J00HbIE 15 1
TPEYTrOJIbHUKH
[Imomane. Haxoxaenue riomanen
3 TPEYTOIHLHUKOB U MHOTOYTOJBHBIX (PUTYD. 14 1
[Tnomaau nogobHbIX Guryp
4 Teopema [Iudaropa u Hayasia TPUrOHOMETPUHU 10 1
VY1l B OKpYKHOCTU. BriicanHble U onMcaHHbIE
5 YEThIPEXYTroJIbHUKHU. KacaTenbHble K OKPYKHOCTH. 13 1
Kacanne okpyxHOCTEN
6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6
9 KIIACC
KoJsnyecTBO 4acoB
Ne n/m HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMbl Beero KoHTposbHbIe
padoThI

Tpuronomerpus. TeopemMbl KOCUHYCOB U CHHYCOB.

16 1
Pemenne TpeyroJbHUKOB




[IpeoOpazoBanue mompobus. MeTpuueckue
COOTHOIICHUS B OKPYKHOCTH

BekTopsl
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J_ICKapTOBBI KOOPpAWHATLI Ha IIJIOCKOCTH

[TpaBubHBIE MHOTOYTOJIBHUKU. [{IMHA OKPYKHOCTH U
ionia b Kpyra. Beluucnenue miomanen

I[BI/I}KCHI/IH IIJTIOCKOCTH
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[ToBTOpEeHHE, 0000IIEHUE, CUCTEMATH3allMsl 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME

~N N o0 O

HOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne m/ T
n/m eMa ypoka Beero

KoanyecTBo 4acoB

KonTpoabubie
padoThbI

[Ipocreiimue reoMmeTpuyeckre 00bEKTHI

MHOFOYFOJII:HI/IK, JJoOMaHasda

CMeXHbBIE U BCPTUKAJIBHBIC YTJIbI

CMeEKHBIC U BCPTHUKAJIbHBIC YIJIbI
CMeKHBIC U BCPTHUKAJIbHBIC YIJIbI
CMeEKHBIC U BCPTHUKAJIbHBIC YIJIbI
CMeKHBIC U BCPTHUKAJIBHBIC YIJIbI
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CMeEKHBIC U BCPTHUKAJIbHBIC YIJIbI

O o0 3 N bk W -

I/ISMepeHI/Ie JIMHEHHBIX B YTJIOBBIX BCJIMYHH,
BBIYHUCJICHUC OTPE3KOB U YIJIOB

[S—

I/ISMCpCHHe JIMHENHBIX U YTJIOBBIX BCJIMYHWH,
BBIYHUCJICHUC OTPE3KOB U YIJIOB

[S—
-

N3MepeHne IMHENHBIX U YTIOBBIX BEIUYHUH,
BBIUMCIICHUE OTPE3KOB U YIJIOB

11

I/ISMCpCHHe JIMHENHBIX U YTJIOBBIX BCJIMYHWH,
BBIYHUCJICHUC OTPE3KOB U YIJIOB

12

[lepumerp u momaas GUryp, COCTaBICHHBIX U3
IIPSIMOYTOJIBHUKOB

13

[Tepumerp u miomaas GUryp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB

14

Ilonsatue o PaBHBIX TPCYT'OJIbHUKAX U IICPBUYHBIC

15
MIpe/ICTaBJIeHMsI O PaBHBIX (pUrypax

16 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB

17 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

18 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

19 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

20 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB

[S [ UG [ WG U U —

21 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB

[Ipu3Haky paBeHCTBA NPAMOYIOJIbHBIX
TPEYroJIbHUKOB

22

[Ipu3Haky paBeHCTBA MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

23




CBoIiCTBO MeIMaHBbI IPSIMOYTOJIBHOTIO

24 TPEyroJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€ !
25 CBOMCTBO MeIMaHbI NpAMOYTOILHOTO 1
TPEYroJbHUKA, IPOBEAEHHOMN K THIIOTEHY3€E
2% PaBHOOe1peHHbIE U PaBHOCTOPOHHUE 1
TPEyTrOJIbHUKU
27 IIpu3Haku u cBoOCTBA paBHOOEIPEHHOTO 1
TpPEYroJbHUKa
78 IIpu3Haku u cBOCTBA paBHOOEIPEHHOTO 1
TpPEYroJbHUKa
29 [Tpu3Haku ¥ CBOICTBA paBHOOEAPEHHOTO 1
TPEyroJIbHUKa
30 HepaBeHnctBa B reomerpuu 1
31 HepaBeHnctBa B reomerpuu 1
32 HepaBeHnctBa B reomerpuu 1
33 HepasenctBa B reomerpuu 1
34 [IpsiMmoyTonbHBIN TPEYTOJIBHUK € yTioM B 30° 1
35 [IpsiMmoyTonbHBIN TPEYTOJIbHUK € yTioM B 30° 1
36 KonTponbHas padota no teme "TpeyroibHUk" 1
37 [lapannenbHble psiMble, UX CBOMCTBA 1
38 [Tareiit moctynat EBkinaa 1
Haxkpecr nexariue, COOTBETCTBEHHbIE U
39 OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHbIE ITPU 1
NepeceueHU ! NMapauieIbHbIX MPSAMBIX CEKyILeH
Haxkpecr nexariye, COOTBETCTBEHHbIE U
40 OJIHOCTOPOHHUE YTIJIbI, 00pa30BaHHbIE ITPU 1
NepeceueHU ! MapauieIbHbIX MPSAMBIX CEKyIeH
Haxkpecr nexariye, COOTBETCTBEHHbIE U
41 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPU 1
NIEPECEUEHUH MMAPAJUIENBHBIX MPSIMBIX CEKYIIEN
HakpecT nexaiue, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE ITPU 1
NIEPECEUEHUH MTAPAJUIENBbHBIX MPSIMBIX CEKYIIEN
HakpecT nexaiue, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE ITPU 1
NIEPECEUEHUH MTAPAJUIENBbHBIX MPSIMBIX CEKYIEN
[Ipu3Hak napajyienbHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSTHUM OT TOYEK OJHOMU IIPAMOiL 1
710 BTOpOH npsAMOit
[Ipu3Hak napajyienbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSTHUM OT TOYEK OJHOMU IIPAMOi 1
710 BTOpOH npsMOit
46 CyMMa yTi10B TpEeyroJIbHUKa 1
47 CyMMa yTi10B TpEeyroJIbHUKa 1
48 BueniHue yrisl TpeyrojibHUKA 1
49 Bueninue yrisl TpeyrojibHUKA 1
50 KonrtponsHas pabora o teme "HapaJ"I'JIeJ'ILHLIe 1
MpsiMble, CyMMa YTJIOB TPEYTrojbHUKA
51 OKpyY>KHOCTb, XOP/IbI M TUAMETP, UX CBOMCTBA 1
52 KacarenbHas Kk OKpyKHOCTH 1
53 OKpyY’>KHOCTb, BIIUCAHHAS B YTOJI 1




54 OKpy’>KHOCTb, BIIUCAHHAS B YTOJI 1
55 ITonstue o I'MT, npuMmeHneHue B 3a1agax 1
56 ITonstue o I'MT, npuMmeHneHue B 3aa4ax 1
57 buccektpuca u cepeilMHHBIN IEPIEHAUKYIISAP KaK 1
reOMETPHUYECKUE MECTa TOUEK
58 OKpy’KHOCTb, OIIMCAHHAsI OKOJIO TPEYTOJIbHUKA 1
59 OKpy’KHOCTb, OIIMCAHHAsl OKOJIO TPEYTOJIbHUKA 1
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
62 [Ipocreiimue 3a1auu Ha IOCTPOEHUE 1
63 [Ipocreiimue 3a1a4u Ha MOCTPOEHUE 1
64 Kontponbnas padota mo teme "OKpy>KHOCTb U 1 1
Kpyr. 'eomeTpudeckue nocTpoeHus"
65 [ToBTOpenue u 0000IIeHNE 3HAHUN OCHOBHBIX 1
MOHSITUN U METOJIOB Kypca 7 Kiiacca
66 HrtoroBasi KoHTpoIbHas paboTa 1 1
67 IToBTOpenue u 06001IeHNE 3HAHUH OCHOBHBIX 1
MOHSTUI U METOJIOB Kypca 7 Kiiacca
68 [ToBTOpeHME M 0000IIIEHUE 3HAHII OCHOBHBIX 1
HOHATUI U METO/IOB Kypca 7 Kjlacca
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
8 KNIACC
KosanuyectBo yacos
Ne n/m Tema ypoka KonTposbHbie
Bcero
padoThI
1 [Tapamenorpamm, ero Mpu3HaKu U CBOMCTBA |
2 [Tapannenorpamm, ero npu3Haku U CBOWCTBA 1
3 [Tapamnenorpamm, €ro npu3Haku U CBOWCTBA 1
4 YacTHble caydyau napauiesorpaMMoB (IPSIMOYTOJIbHHUK, 1
pom0O, KBaapar), uX MpU3HAKU U CBOKWCTBA
5 YacTHble caydyau napauiesorpaMMoB (IPSIMOYTOJIbHHUK, 1
pom0O, KBaapar), uX MpU3HAKU U CBOWCTBA
6 YacTtHble ciayyau napauienorpaMMoB (MPSMOYTOJIbHUK, 1
pOMO, KBaJpaT), UX MPU3HAKHU U CBOHCTBA
7 Tpaneuus 1
8 PaBHOOOKAs ¥ IPSIMOYTOJIbHASL TPANIELIUU 1
9 PaBHOOOKas ¥ IPSIMOYTOJIbHASL TPANICLIUU 1
10 Meto1 yABOEHHUS MEAUAHbI 1
11 [leHTpanbHast CUMMETPUS 1
12 KonTponbHas pabota no teme "HUeTbIpEXyTronbHUKHN" 1 1
13 Teopema @aneca U TeopeMa O MPOMOPIIUOHATIBHBIX 1
OTpe3Kax
14 CpenHsist TMHUSA TPEyToJIbHUKA 1
15 CpenHsist TMHUS TpEyToJIbHUKA 1
16 Tpaneuus, e€ cpenHss TuHUA 1
17 Tpaneuus, e€ cpenHss TUHUA 1
18 [IponoprmoHanbHbIE OTPE3KH 1




19

[IponopumoHanbHbIE OTPE3KU

1
20 IleHTp Macc B TPEYroJbHUKE 1
21 [TooOHBIE TPEYTOIBHUKH 1
22 Tpu npuzHaka mogo6us TPEeyroJbHUKOB 1
23 Tpu npu3zHaKa Mogo0us TPEYTrOJIbHUKOB 1
24 Tpu npu3zHaKa Mog00us TPEYTrOJIbHUKOB 1
25 Tpu npu3zHaKa Mogo0us TPEYTroJIbHUKOB 1
26 [IpuMeHeHue moao0us MPU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
27 KontposbHas padota o teme "l[lomo0HBIC TPEYroTbHUKH" 1
28 CBoiicTBa TUIONIAICH reOMETPHICCKUX PUryp 1
29 @opmyJibl U1 TJIOIIAIN TPEYroJIbHUKA, apaJuIesIorpaMma 1
30 dopMyIIbl IS IUIOIIAAM TPEYTOJIbHUKA, TapaJlieorpaMmma 1
31 @opmyJibl U1 IO TPEYroJIbHUKA, apaJuIesIorpaMma 1
32 @opmyJibl U1 TJIOIIAN TPEYroJIbHUKA, apaJuIesIorpaMma 1
33 dopMyIIbl ISl IUIOIIAAM TPEYTOJIbHUKA, TapaJlieorpaMmma 1
34 Brruncienue mionanaei cioxxHbix GUryp 1
35 [Tnomanu dhuryp Ha KieryaToit Oymare 1
36 [Tnomanu mogoOHbBIX Guryp 1
37 [Tnomanu mogoOHBIX Guryp 1
38 3agauM ¢ IPaKTUUYECKUM COJICpKaHUEM 1
39 3aga4M ¢ IPaKTUYECKUM COJIEpIKaHUEM 1
40 Pemrenue 3amau ¢ moMOIIbIO METO/1a BCIIOMOTATEIIbHON 1
IO/ I
41 Kontposbnas padota nmo teme "Iliomanp" 1
42 Teopema I[Tudaropa u e€ npuMeHeHne 1
43 Teopema I[Tudaropa u e€ npuMeHeHne 1
44 Teopema [Tudaropa u e€ npumeHeHue |
45 Teopema [Iudaropa u e€ npumeHeHue 1
46 Teopema [Tudaropa u e€ npuMeHeHue 1
OrnpesienieHre TPUTOHOMETPUIECKUX (PYHKIIUNA OCTPOTO
47 yriia IpsIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
TPUTOHOMETPUYECKHUE COOTHOIIEHUS B MIPSMOYTOJIHHOM
TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
51 Kontponbnas padota o teme "Teopema [ludaropa u 1
Hayaja TpuronoMerpun"
57 BHI/IcaHHBIeuI/I UCHTPAJIBHEIE YITIbI, YTOI MY 1
KacaTeJIbHOW U XOpJ0H
53 BHI/ICEIHHBI@VI/I LUEHTPA/ILHBIE YIIIBI, IO MEKY 1
KacaTeJIbHOW U XOpJoiu
54 BHI/ICE).HHBICVI/I LUEHTPAJILHEIE YITIbI, YTOI MEXKLY 1
KacaTeJIbHOW U XOpJ0H
55 YTIubl MEeXAY XOpJAaMU U CEKYLIUMU 1
56 YTIubl MEXAY XOpJAaMHU U CEKYLIUMU 1
57 Brnucanublie 1 onucaHHbIE YEThIPEXYTOIbHUKH, UX 1

IIPU3HAKU U CBOMCTBA




BnucanHbie u onMcaHHBIC IIGTI:IpéX}’FOJ’IbHI/IKI/I, ux

>3 MPU3HAKU U CBOMCTBA I
59 Bnucanuseie u OMHCaHHBIE YETBIPEXYTOJIBHUKHU, UX 1
IIPU3HAKU U CBOWCTBA
60 HpI/IMe"HeHI/Ie CBOKCTB BIIMCAHHBIX U OITMCAHHBIX
YETHIPEXYTOJIBHUKOB ITPU PELICHUU T€OMETPUUYECKUX 3a]1a4
61 HpI/IMe"HeHI/Ie CBOMCTB BIIMCAHHBIX U OMHMCAHHBIX
YeThIPEXYTOJbHUKOB IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4
62 B3aumHoe pacnonoxeHue IByX OKpyKHOCTEH, o01ine 1
KacareJlbHbIE
63 Kacanue okpyxHocTeit 1
64 KonrtponbHas pabota o Teme "YTibl B OKpY>KHOCTH. 1 1
BrnucanHble 1 OnMCaHHBIE YEThIPEXYTOJIbHUKH"
65 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KypCOB 7 U 8 1
KJIaCCOB, 0000IIIeHNE 3HAHU
66 [ToBTOpEeHNE OCHOBHBIX MOHATUI U METOJOB KypcOB 7 U 8 1
KJIacCOB, 000011IeHNe 3HAHU I
67 HroroBasi KOHTpOJIbHAsI paboTa 1 1
68 [ToBTOpEeHNE OCHOBHBIX MOHATUI U METOZOB KypCcOB 7 U 8 1
KJIacCOB, 000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6
9 KUIIACC
KounuecTBo yacos
Ne n/m Tema ypoka KonTposbHbie
Bceero
padoTbI
1 OnpeneneHne TPUrOHOMETPUUIECKUX PYHKIHIA yTI0B OT 0° 1
o 180°
2 @opMyIibl IPUBEAEHUS 1
3 TeopeMa KOCUHYCOB 1
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHycoB 1
7 Teopema cuHyCOB 1
8 Teopema cuHycoB 1
9 Haxos1eHre JJIMH CTOPOH M BEJIMYMH YTJIOB TPEYTOJIbHUKOB 1
10 Pelrenne TpeyroibHUKOB 1
11 Pelrenne TpeyroibHUKOB 1
12 Pelrenne TpeyroibHUKOB 1
13 PelreHne TpeyrosbHUKOB 1
14 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonTponbhas pabota no Teme "Penienne TpeyroibHUKOB" 1 1
17 [TonsiTre o mpeoOpa3zoBaHUM MOAOOHS 1
18 Co0TBETCTBEHHBIE FIEMEHTHI MOJOOHBIX PUTYD 1
19 Co0TBETCTBEHHBIE FIEMEHTHI MOJOOHBIX PUTYD 1
Teopema o mpon3BeEHUHN OTPE3KOB XOPJI, TEOPEMA O
20 MPOU3BEJCHUN OTPE3KOB CEKYIINX, TEOpEMA O KBaIpaTe 1

KacaTelabHOU




Teopema o pou3BeCHUH OTPE3KOB XOP/, TEOpEMa O

MIPOU3BEICHNN OTPE3KOB CEKYIIUX, T Ma O KBajpaT
21 OHU3BEJIC OTPE3KOB CE , TeopeMa o KBaJipaTe 1
KacaTeJIbHOU
Teopema o npon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMA O
MIPOU3BEICHUN OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaT
22 ene e e , Teope e 1
KacaTeJIbHOU
MMEHEHUE TEOPEM B PEILICHUU T€OMETPUUECKUX 3a/1a4
23 II 1
MMEHEHUE TEOPEM B PEILICHUU T€OMETPUUYECKUX 3a/1a4
24 IT 1
25 [IpumeHeHne TeopeM B pEIICHUH F€OMETPUUYECKUX 3a]1a4 1
Kontponbnas padota nmo teme "I[IpeodbpazoBanue moaoousi.
26 MeTtpuueckue COOTHOUIEHHSI B OKPY>KHOCTH" !
27 Ornpenenenne BeKTOpoB. OU3NUECKUN U TEOMETPUUECKUI 1
CMBICJI BEKTOPOB
28 CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
4HCIIO
29 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB, YMHOKEHHE BEKTOpA Ha 1
YHCIIO
30 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha 1
YHCIIO
31 Pa3noxkeHue BeKTopa 1o IByM HEKOJUTMHEAPHBIM BEKTOPaM 1
32 Koopaunatsl BekTopa 1
33 CkanspHoe mpou3BeieHue BEKTOPOB, €T0 MPUMEHEHHE IS 1
HaXO0X/IEHUS JUIMH U YTJIOB
34 CkaJisipHO€ IPOU3BEIEHUE BEKTOPOB, €TI0 IPUMEHEHHE JUISI 1
HAXO0XJICHUS JUIMH U YTJIOB
35 Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB 1
36 Pemenue 3a1a4 ¢ mOMOLIBI0 BEKTOPOB 1
37 [IpumeHeHne BEKTOPOB Ui pellieHus 3a1a4 GU3uKu 1
38 KontposbHas padota no teme "Bektopsr” 1
39 JlexkapToBbl KOOPJIMHATHI TOUEK HA TNIOCKOCTH 1
40 YpaBHeHue npsMon 1
41 YpaBHeHHE MpsAMON 1
42 YpaBHEHHE OKPYKHOCTH 1
43 KoopauHnaTsl TOueK niepecedeHns OKPYKHOCTHU U IPSIMOI 1
44 MeTo KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKUX 3a/1ay, 1
MIPaKTUYECKHX 3ajau
45 MeTto KOOpAMHAT IPU PEILIEHUU T€OMETPUYECKUX 3a]1ad, 1
MPaKTUYECKUX 3a/1a4
46 MeTo KOOpAMHAT IPU PELLIEHUU T€OMETPUUYECKUX 3a/1ay, 1
MPaKTUYECKHX 3ajau
47 KonrtponbHas pabora no teme "JlekapTOBbI KOOPJAMHATHI HA 1
IIJIOCKOCTH"
48 [IpaBuiIbHBIE MHOTOYTOJIbHUKH, BBIYUCIIEHUE X 2JIEMEHTOB 1
y )
49 Yucno n. [InuHa OKpyKHOCTH 1
50 Yucno n. [[nuHa OKpyKHOCTH 1
51 JInvHa TyTH OKpYKHOCTH 1
52 Pannannas mepa yria 1
53 [Inomane kpyra, ceKTopa, cCerMmeHTa 1
54 IInoujane kpyra, cekTopa, CErMeHTa 1
55 [Imomaae kpyra, CEKTOpa, CErMEHTa 1




56 [ToHsITHE O IBUKEHHUH TUIOCKOCTH 1

57 [TapauienpHBIN IEPEHOC, TOBOPOT 1

58 [TapauienpHBIN IEPEHOC, TOBOPOT 1

59 [TapannenpHbIi IEPEHOC, TOBOPOT 1

60 [TapannensHbIl IEPEHOC, TOBOPOT 1

61 [IpumeHeHne IBUKEHUM MPU PEIICHUH 3a]1a4 1

62 KontponbHas padota mo temam "lIpaBuibHbIe 1 1
MHOTOYroJIbHUKU. OKpY>KHOCTb. JIBH>KEHHUS IIIOCKOCTH"

63 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUH. 1
N3mepenue reoMeTpuueckux BeIu4rH. TpeyroibHUKI

64 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH. 1
[TapanienpHble U NEPIEHUKYIISIPHBIE IPSIMbIE
[ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH.

65 Oxpy>KHOCTb U KpyT. I 'eomeTprueckue ocTpoeHusl. YTJIbl B 1
OKPYKHOCTHU

66 [ToBTOpenue, 060061IeHNE, cUcTeMaTH3alus 3HaHUH. 1
BnucanHble U ONKMCAaHHbBIE OKPY>KHOCTH MHOTOYTOJIbHUKOB

67 HroroBas KOHTpOJIbHAS paboTa 1 1

68 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3allNs 3SHAHUN 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

7 KIIACC
Kon .
IpOBEpsEMOro IIpoBepsiemble NpeiMeTHbIe Pe3y/IbTaThl 0CBOCHUs OCHOBHO
o0pa3oBaTeIbHOM NMPOIrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabTara
6 I'eomerpus
Pacnio3naBath n3ydeHHbBIE T€OMETpUUYECKHE (UTYPHI, ONPEILISITh UX B3aUMHOE
6.1 pacrmosoxeHue, n300pakatb reoMeTpudeckie (GUTyphl, BHITOIHATH YEPTEKHU 110
YCJIOBUIO 3a/1auu. MI3MepsATh TMHEWHBIEC U YTJIOBbIEC BEJIMUMHBL. Peliath 3aqaumn Ha
BBIYHCIICHHUE JITMH OTPE3KOB U BEJIUYHH YIJIOB
Jlenates rpyOyr0 OLIEHKY JTUHEHHBIX M YTIOBBIX BEIMYUH MPEIMETOB B peallbHOM
6.2 JKU3HH, pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3nuuarh pasMepsl 3TUX 0OHEKTOB 1O
MOPSIIKY BEJIMYMHBI
6.3 CTpouTh 4epTekHU K FTEOMETPUUECKHUM 3a7a4aM
6.4 [Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIIOIB30BaTh MPU3HAKU
' U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUU 33]1a4
6.5 [IpoBoAUTH JOTUYECKHE PACCYXKIEHUS C MCIOJIb30BAHUEM T'€OMETPUUECKHUX
TEOpPEM
[Tonmp30BaThcs MpU3HAKAaMH PABEHCTBA NPSIMOYTOJBHBIX  TPEYTOJbHUKOB,
6.6 CBOMCTBOM  MEIMaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHHUH T€OMETPUIECKUX 3aa4
OnpenensaTh napauiebHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT C
6.7 HUMHU cekymias. Onpeaenars napajielbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
pAacCTOSTHUI OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTOM MPsIMOI
6.8 PemaTs 3amaun Ha KieT4atoi Oymare




6.9

[IpoBOUTH BEIYMCICHUS U HAXOIUTH YUCIOBBIC M OyKBEHHbBIC 3HAUYCHHS YTJIOB B
TEOMETPUUYECKUX 3a7a4ax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TPU MEPECEUCHHH BYX
NapaJuIeIbHBIX MPAMBIX CEKyIIeH. PemaTe mpakTuyeckue 3aa4n Ha HaX 0K ICHUE
YTJIOB

6.10

Bnanerp mnoHsATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMEThb OIpeaessiTh
OHCCeKTpUCy yria M CEepelUHHBIM MEepHeHIuKyIsIp K OTpPe3Ky Kak
reOMETPUUYECKHE MECTA TOUYEK

6.11

DopMyIMpOBaTh OINPEACICHUs OKPYXKHOCTHM M Kpyra, XOpAbl M JAMAMETpa
OKPYKHOCTH, II0JIb30BaTbCsl UX CBOMCTBAMHU. YMETh IPUMEHSTH 3TH CBOMCTBA
IIPU PELIECHUN 3a/1a4

6.12

Bnagers NOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb
HaxonuTh e€ neHtp. [lomp3oBaThes (hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpEAUHHBIE
NEPIEHIUKYIISIPhl K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJJTHOM TOUKE

6.13

6.14

Bnaners moHATHEM KacaTeIbHOM K OKPYXKHOCTH, IIOJIb30BATHCS TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTENbHOM U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs

[Tosp30BaTbCsA NIPOCTEHIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh UX
IIPAaKTUYECKUM CMBICT

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKHE IMOCTPOCHHSI C MOMOIIBIO LHUPKYIS H
JINHEHKU

8 KUVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

I'eomerpus

6.1

6.2

Pacno3nasath OCHOBHBIC BHUbI ‘-IGTI:IpéXYFOJII)HI/IKOB, ux 9JICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMU IIpH pCHICHUU I'COMCTPUICCKHUX 3ada1

[TpuMeHsTh CBOWCTBA TOUKH MEpPECEUEHUs] MENaH TPEYroJlbHUKA (LIEHTPa Macc)
B PEIICHHUH 337124

6.3

6.4

BJ'[&I[GTI) IIOHATUEM cpez[Heﬁ JIMHUW TPCYroOJIbHUKA U Tparcluuu, MPpUMCHAThL UX
CBOMCTBA IIpU pELIEHUMM TIeOMETpUYecKHX 3anad. [lomp3oBarbes Teopemoit
Qdaneca U TEOpPEMOW O MNPONOPLHOHAIBHBIX OTPE3KaX, NMPUMEHATh UX IS
peLIeHNs TPaKTUYECKUX 3a1a4

HpI/IMeHHTB IMPpU3HAKH HO,I[O6I/I$I TPEYTOJbHUKOB B PCHICHUU T'€OMCTPHUYCCKUX
3aaa4

6.5

[Tonb3oBatrbest Teopemoit Iludaropa pans  pemieHuss TIeOMETPUUECKUX U
IPAKTUYECKUX 3anad. CTpOUTh MaTEMAaTHYECKYyI0 MOJENb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSATEIbHO JIeJIaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOILIUE JITTUHBI

6.6

6.7

6.8

6.9

BJ'Ia,[[CTB INOHATHUAMU  CHUHYCA, KOCHHYCAa MW TaHICHCA OCTpOTro  yrIja
MMPAMOYT'OJIBHOTO TPECYT'OJIbHUKA. ITonp30BaThCS STUMU ITOHATHSIMU JJI1 pCIICHUA
MMPAKTUYCCKUX 3aaa4

Boruncnare (pa3nuyHbIMM CIIOCO0aMM) IJIONIAJb TPEYrOJIbHUKAa M IUIOLIAAN
MHOTOYTOJIBHBIX (puryp (mosb3ysich, TI/I€ HEOOXOAUMO, KAaJbKYJISATOPOM).
[IpuMeHATh NOTy4YEHHBIE YMEHUS B IPAKTUUECKUX 3a7a4ax

BrageTts NOHATUSAMHU BOIMCAHHOTO U LIEHTPAJIILHOT'O YIUIA, UCIIOIb30BaTh TEOPEMBI
O BIHMCAHHBIX YIVIaX, YIVIaX MEXIy XopJaMu (CeKyIIMMH) U yrie MEXIy
KacaTeJIbHOM U XOPJOW ITPU PEIICHNN T€OMETPUUYECKUX 3a/1a4

Bragerp mNOHATHEM ONMCAHHOTO YETHIPEXYIOJbHUKA, NPUMEHATH CBOMCTBA
OINKMCAHHOTO YEThIPEXYTOJIbHUKA IPU PEIICHUH 3a1a4




6.10

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha HNPAKTUKEC — CTPOUTH MATCMATHUYCCKUC
MOJEN I 3aJad  pealbHOH JKM3HM W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCJIICHUA C TMPUMCHCHUCM HO,Z[O6I/I$I U TPUTOHOMCTPHUU (HOHB3y5ICB, rae
HE00XOAMMO, KATBKYJIITOPOM )

9 KVIACC

Kon

NpoBepPsIEMOro
pe3yJabTarta

6

6.1

6.2

6.3

6.4

6.5

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

['eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOIUTH C UX MOMOILBIO
pasinyHble  BJEMEHThl  MPSAMOYTOJBHOIO  TPEYyroJIbHUKa  («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB»). HaxoauTs (C NMOMOLIbIO KalbKYJATOPA)
JUIMHBI U YTJIBI JJ11 HETAOJUYHBIX 3HAUEHU

ITonw3oBaThCsA (bOpMy.]'IaMI/I IMPUBCACHUA W OCHOBHBIM TPUTOHOMCTPHUYCCKHUM
TOXACCTBOM JJIsI HaAXOXACHUA COOTHOILICHUM MCXKAY TPUTOHOMCTPHYCCKUMHU
BCJINYHNHaAMMU

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXICHUSA Pa3JIMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJbHUKOB»), NPUMEHATh HUX IpPU
PELICHUU T€OMETPUYECKUX 3a1a4

Brnanets nonstusMu npeobpazoBaHMs MOJO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX Quryp. Ilomb30BaThCst CBOMCTBaAMU OO0 TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOMUThb YIJbl Y NOAO0OHBIX ¢uryp. Ilpumensars
CBOIcTBa MOAO0OMS B MPaKTUYECKUX 3a/Jadax. YMETb NPUBOAUTH MPUMEPHI
noJ00HBIX (PUTYDP B OKpPY’KAIOIIEM MHpe

[Tonp30BaThcss TEOpEeMaMu O TPOU3BEICHUH OTPE3KOB XOPI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHUX, O KBaJ[paTe KacaTelbHOM

6.6

6.7

[Tonp30BaThCsl BEKTOPAMU, HOHUMATh UX F€OMETPUYECKUI U (PU3HUECKUI CMBICH,
NPUMEHSTh UX B PEIICHHH T€OMETPUYECKUX M (U3UUecKuX 3aaad. [IpumeHsTh
CKAJIIPHOE MPOU3BEIACHUE BEKTOPOB JJIs HAXOK/ICHHUs IUIMH U YIJIOB

ITons3oBaThCs MCETOAOM KOOPAWHAT Ha IIJIOCKOCTH, IPUMCHSATH €Ir0 B PCHICHUHA
TCOMETPHUYCCKUX W TPAKTHYCCKHUX 3a1a4

6.8

Brnanerp NOHATHSAMH TNPABWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI 1yT'H OKPY>KHOCTH U paJuaHHON Mepbl YIJIa, YMETh BBIUYUCIIATH ILIOIIAb
Kpyra u ero yacre. IIpumMeHsATh oiny4eHHble YMEHHs B IPAKTUYECKUX 3a]1a4ax

6.9

6.10

HaxoauTs ocu 1 eHTpbl CUMMETPUN PUTYp, TPUMEHSTH IBUKEHUS IIJIOCKOCTH
B [IPOCTEUILHNX CIIy4asx

[IpuMeHATH TOJIyYE€HHBbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIN M 3aJad peaJbHOM JKU3HM M TPOBOJUTH COOTBETCTBYIOIIME
BBIYUCIICHUS] C TNPUMEHEHUEM TMO0A00MS U TPUTOHOMETPUYECKHX (YHKIMH
(monb3yscCh, A€ HEOOX0IUMO, KAJIbKYJISITOPOM)

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpust
HauanbHele noHsaTus reomerpun. Todka, mpsiMas, OTPE30K, JIyd. YroJ. Buabl yrios.
6.1 BeprukansHele U cMmexHble yribl. buccektpuca yrma. JIomMaHas, MHOTOYTOJIBHUK.
[TapajutenbHOCTB U NEPIEHAUKYJIIPHOCTD IIPSIMBIX




6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM cuUMMeTpuu. llpumepsr
CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OCHOBHBIE TIOCTPOCHUSI C MOMONIBIO IUPKYJS W JUHEWKU. TpeyroidbHHK. Bricora,
MeraHa, OMCCEeKTpHCa, X CBOMCTBA
6.4 PaBHOOEIpeHHBIN U PABHOCTOPOHHUH TPEYTroiIbHUKUA. HepaBeHCTBO TpeyroibHUKa
6.5 CpolicTBa M MpU3HAKM paBHOOEAPEHHOro TpeyrojipHuKa. [lpu3Haku paBeHCTBa
TPEYrOJbHUKOB
6.6 CaolicTBa 1 IPU3HAKY NapaJuIeIbHBIX IPsAMBIX. CyMMa yriioB TpeyroibHHUKa. BHentHue
YIJIbl TPEYTOJIbHUKA
IIpsimoyronbHbIi TpeyroibHUK. CBOWCTBO MEINAHbI IPSAMOYIOJIBHOIO TPEYTrOJIbHUKA,
6.7 MIpOBEAEHHON K runortenyse. [IpuzHaku paBeHCTBa MPSMOYIOJBHBIX TPEYTOJbHUKOB.
[IpsiMOyTOJIBHBIN TPEYTOJIBHUK C yTJIOM B 30°
HepaBeHncTBa B reoMeTpHHM: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa O OoJjblIeM yrie © OOJdbIIeii CTOPOHE TPEYTrOoJbHHUKA.
IlepneHauKysIsp U HAKJIOHHAS
6.9 I'eomeTprueckoe MecTo To4eK. bruccekTpuca yria U cepeluHHBIM NEPIEHIUKYIAP K
OTpE3KY KaK Fr€OMETPUUYECKHE MECTA TOUEK
6.10 OKpyXHOCTh W KpyT, XOpJla M JAHAMETp, UX CBOWCTBA. B3auMHOE pacmoyioKeHue
OKpY>KHOCTH U npsiMoii. KacarenbHast U cexyIas K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIIUCaHHAas B yroJl. BrincanHas v onycaHHas OKpYKHOCTU TPEYToJIbHUKA
8 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
6 I'eomeTpus
6.1 UYerslpéxyronpHuku. [lapaimenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyroibHUK, poMO, KBaJipaT, UX PU3HAKHU U CBOICTBA
6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ CBoWCTBa U pu3Haku. IIpsMoyrosbHas Tpanemnus
6.4 Merton yasoenus mennansl. LlentpanbHas cummetpust. Teopema Paneca u Teopema o
IIPOMOPLUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [logobue  TpeyronbHUKOB, KodpduuueHt mnoxodbus. IlpusHaku  momoOus
) TpeyroyibHUKOB. [IpMeHeHre mojo0us Py pelieHNH TPAaKTUYECKUX 3a/1a4
6.7 DopmyIibl Ui IUIOIIAAN TPEYTOJIbHUKA, TapajuienorpaMma, pom0a 1 Tparneuu
6.8 CpoiictBa miomaaeit reomerpudeckux ¢uryp. OTHOIIEHHE IUIOMAZe MOJOOHBIX
¢duryp
6.9 Brruncnenue niomiaieil TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. [Ipumenenue teopems! [Iudaropa npu pemeHun npaKTHUECKUX
3a/1a4
CuHyc, KOCUHYC, TAHI[€HC OCTPOr0 YyIJia NPSMOYTOJIbHOTO TpeyrojbHuka. OCHOBHOE
6.11 TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuroHoMmerpuieckue GyHKIuu yriaos B 30°, 45° u
60°
6.12 BnucanHble 1 IEHTpaIbHBIE YIJIbI, YTOJ MEXKIY KACATEIbHON M XOPAOW. YTIIBI MEXY
XOpAAMH U CEKYIIUMHU
6.13 BriucaHHBIE U OIMCAaHHBIE YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxeHue IByX oOkpykHocTed. Kacanume oxpyxkHocteit. OOuue
KacaTeJbHbIE K IBYM OKPYXHOCTSIM
9 KJIACC
‘ Kona ‘ IIpoBepsieMblIil 3JI€MEHT COAEePKAHUS




6 I'eomeTpus

6.1 Cunyc, kocunyc, TaHreHc yriaoB oT 0 go 180°. OCHOBHOE TpPUIOHOMETPUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHUS

6.2 Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB U Teopema CHHYCOB. Pemienue
IPAKTUYECKUX 3aJa4 C UCIO0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB

6.3 [TpeoOpazoBanue nonobus. [lo1001ue COOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema o mpousBeIeHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BE/ICHUH OTPE3KOB CEKYIIX,
TEeopeMa O KBaJipaTe KacaTeJabHOU
Bexrtop, minHa (MOAylb) BEKTOpAa, COHAIIPABIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO

6.5 HAIpPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIH Ha
BeKTOpaMHu. Pa3noskeHne BeKTopa o JByM HEKOJUIMHEAPHBIM BEKTOPaM

6.6 Koopaunarel BekTopa. CKalsipHOE MPOU3BEACHHUE BEKTOPOB, IPUMEHEHHE IS
HAXOX/ICHUS JUIUH U YTJIOB
JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYXKHOCTH B

6.7 KOOpJMHATaX, [EPEeCcEeYeHUE OKPYKHOCTEH U NpsMbIX. MeToa KOOpAHMHAaT U €ro
IPUMEHEHHE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU

6.9 Jnvina OKPY’KHOCTH. I'pagycHas u paauaHHass Mepa yria, BBIYUCIEHHUE IJIMH IyT
OKPYXKHOCTEH

6.10 [Imomaae kpyra, CEKTOpa, CErMeHTa

6.11 JIBuKeHMsI TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUH GUTYp (3JIEMEHTapHBIE MPECTABICHU).
[TapayutensHeIil nepeHoc. IloBopot

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM pPe3y/JbTATAM OCBOCHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
TpeOoBaHuUs Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOKECTBO, ONIEPALIMN HaJl
MHOXECTBaMH; YMEHHE ONepUpOBaTh MOHATHAMM: rpad, CBA3HBIN rpad, AepeBo,
LUKJI, IPUMEHSTh WX MPU PELIEHUH 33/a4; YMEHUE HCII0NIb30BaTh Irpaduyeckoe
IIPEACTABICHUE MHOXKECTB Ul OIIMCAHUS PEaIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU
pELIeHNH 3a]1a4 U3 IPYTHX yU4eOHbIX MPEAMETOB

YMeHHe OmnepupoBaTh IMOHATHSMHU: OIPEICIICHHE, AaKCHOMa, Teopema,
JI0OKa3aTeNIbCTBO; YMEHHUE DPACIIO3HABAaTh WCTHHHBIE MU JIOXKHBIE BBICKA3bIBAHMS,
IIPUBOAUTH NPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUU

YMeHue onepupoBaTh MOHATHUSAMU: HATYypajJbHOE YUCIO, IPOCTOE U COCTABHOE
YUCJIO0, METUMOCTh HATypaJbHBIX UYWCEN, MPHU3HAKH JCIUMOCTH, LIEJI0€ YHCIIO,
MOJIyJIb YKcia, OOBIKHOBEHHAs APOOb U JeCATUYHAS APOOb, CTaHIAPTHBIA BUA
YHClla, PpAlUOHAIBHOE YMCIO, HUPPALMOHAIBHOE YHCIO0, apupMeTHuecKuit
KBaJPAaTHBI KOPEHb, YMEHUE BBIMIOIHATH JACHCTBUS C YUCIAaMH, CPAaBHUBATh U
YOOPSAOYMBATh 4YHCIA, NPEACTABISATh YHUCIa Ha KOOPAMHATHOM TPSMOH,
OKPYTJISITh YUCJIA; YMEHHUE JeNNaTh MPUKUAKY M OLIEHKY pe3yJIbTaTa BEIUUCICHUN

YMeHue omnepupoBaTh IOHATUSMHU: CTENEHb C IEJNbIM  IIOKa3aTeleM,
apudMeTHUeCKuil KBaJpaTHBIA KOpEHb, MHOTIOWIEH, anreOpanyeckas IpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU OOJIblLIe €AMHMIIbI;
YMEHHUE BBINOJIHATh Pacy€Thl MO (hopMyiam, MpeodpazoBaHMs LEJbIX, IPOOHO-
paloHaIbHBIX BBIPAXKEHUN U BBIPAXKEHUH ¢ KOPHIMHU, pa3iokKeHHe MHOTOWIeHa
Ha MHOXXUTEJIH, B TOM YHCJIE C UCIOJIb30BaHNEM (OPMYJI pa3HOCTH KBAJAPATOB U
KBaJlpaTa CyMMbl U pa3HOCTH




YMeHue onepupoBaTh NOHATUSMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
MEPEMEHHOM, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IMEPEMEHHOM; yMEHHE
pelaTh JTMHEeHHbIe ¥ KBaIpaTHbIC YpaBHEHUS, IPOOHO-PAIIHOHAIBHBIC YPAaBHEHHS
C OJHOM TEepPEeMEHHOW, CHUCTEeMbl JBYX JIMHEHHBIX YpPaBHEHUU, JIMHEHUHbBIC
HCPABCHCTBA U UX CUCTCMbI, KBA/IPATHBIC U IIpOGHO-paI_II/IOHaJIbHLIC HCpPaBCHCTBA
C OJTHOM MepeMEeHHOM, B TOM YHCJIE TIPU PEIICHUH 3a]a4d U3 IPYTUX MPeIMETOB U
MMPAKTUYCCKUX 3aJad, YMCHHUC HCIIOJIb30BATh KOOPAHWHATHYIO IIPAMYIO U
KOOPJMHATHYIO IJIOCKOCTh JUIsSl H300pakeHUsl pellIeHU YpaBHEHUN, HEPABEHCTB
U CUCTEM

YMeHue onepupoBaTh NOHATUSAME: QyHKIUS, rpaduK QyHKIUH, HYTH QYHKIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKM BO3pacTaHusi, yOBIBaHHA,
HauOoJpIlee M HaWMEHbIIEEe 3HaueHHs (YHKIHMHA; YMEHHE OIEepPHPOBATH
HOHSATHUSAMU: TpsMasi IPONOPIHOHATIBHOCTD, JIUHEHHAS (QyHKINS, KBaApaTUIHASL
¢yHKuus, oOpaTHas MPONMOPIHOHAIBLHOCTh, Mapaboja, rumepodosa; yMmeHue
crpouTh rpaduku QyHKUIM, UCIIOIB30BATh TPadUKU IS ONpeeNICHHsT CBOMCTB
IPOIIECCOB U 3aBUCUMOCTEH, JJIsl pEIICHHs 3a1a4 U3 JPYTruX y4eOHBIX IPEIMETOB
U peaNbHOW JKM3HM; YMEHHE BBIpaXaTh (HOPMyIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMU

YMeHue ornepupoBaTh MOHATHUSMH: IOCIIEIOBATEIBLHOCTh, apudmernyeckas u
reoMeTpHuyecKas MIPOrPECCU; yYMEHHE UCIIOJIb30BAaTh CBOIiCTBa
MOCJIEI0BATEIBHOCTEH, (POPMYJIIBI CYMMBI M OOILEro WieHa MPH PEUICHUH 3a/ad,
B TOM YHCIIE 33]]a4 U3 JPYTUX YUeOHBIX MPEAMETOB U peaibHON KUIHU

YMeHue peaTh 3a/1a41 pa3HbIX THUIIOB (B TOM YUCIIE HA POLIEHTHI, O U YacCTH,
JBIDKEHUE, paboTy, IEHY TOBAPOB U CTOMMOCTD ITOKYTIOK U YCIIYT, HAJIOTH, 3a/1a41
u3 o0jacTu yHOpaBieHUs JUYHBIMU M CEeMEHHBIMU (UHAHCAMM); yMEHHE
COCTABJIATh BBIPAKEHMS, YPABHEHUs, HEPAaBEHCTBA M CHUCTEMbI IO YCJIOBHUIO
3a[a4u, MCCIEI0BATh IOJyYEHHOE PEIICHUE M OLEHHMBATh IIPABJONOA00OHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMHU: (GUTypa, TOYKa, OTPE30K, MpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHUK, TPEYTrOJIbHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TpPEYTOJbHUKH, NPSAMOYTOJIBHBIM TpPEyrOJIbHUK, MEINaHa,
OucceKkTpruca U BBICOTA TPEYTOJIbHMKA, YETHIPEXYTOJBHUK, IMapalljesiorpaMm,
poMO, MPsIMOYTOJIBHUK, KBajApaT, Tpamelus; OKPYXKHOCTb, KpYyT, KacaTelbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMu; yMEHUE pellaTh 3ajaud, B TOM
quciie U3 MOBCEJHEBHOW XU3HU, Ha HaX0XKJIEHUE N€OMETPUUECKUX BEIMYUH C
PUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp u ¢pakroB

10

11

YMeHue  omnepupoBaTh  TMOHSATHUSAMH:  PABEHCTBO  (Uryp,  PpaBEHCTBO
TPEYrOJIbHUKOB; apAJUIETbHOCTD U NMEPIEHIUKYIISIPHOCTD MPSAMBIX, YTOJI MEXIY
IpSIMBIMH, TEPIEHAUKYJIISP, HAKJIOHHASA, IPOEKLUs, nofgodue Guryp, nogo0HbIe
TPEYrOJbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKH M MpPSAMOM; yMEHHE
pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U M0A00ME (QUryp, MapajsieNbHOCTh U
NEPIEHIUKYIJISIPHOCTD MPSIMBIX B OKPY’KAOILEM MUPE

YMeHue onepupoBaTh MOHITHSIMH: JUIMHA, PACCTOSHUE, Yroi (BelWYMHa yria,
CHHYC M KOCHHYC yTJja TPeyrojbHUKA), IUIONIA/Ib;, YMEHHE OLIEHUBATh Pa3Mephl
MPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE MPUMEHSTH (HOPMYIIbI
nepuMeTpa W I1aomaard MHOTI'OYT'OJJbHUKOB, JJIMHBI OKPYXXHOCTH W IJIOMIAAv
Kpyra, obObeMa MPSMOYTOJBHOTO Tapasuieieluneia; YMEHUE MPUMEHSThH
IMPU3HAKHU PABCHCTBA TPCYIrOJIBHUKOB, TCOPEMY O CYMMC YIJIOB TPEYrOJIbHUKA,
teopemy [ludaropa, TpUroHOMEeTpUIECKHE COOTHOIICHHUS /IJIs1 BRIYUCICHUS JAJTHH,
pacCTOSAHUH, TJIOIIAICH
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13

YMmenue nzobpaxaTth INIOCKHE (PUTYpBI U UX KOMOMHAIMH, TPOCTPAHCTBEHHBIE
burypsl OT pyKH, C TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

YMeHue onepupoBaTh MOHATUSAMHU: NPSIMOYTOJIbHAs CUCTEMAa KOODPJIWHAT;
KOOpJMHAThI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BE/IEHUE BEKTOpA Ha YHUCIIO,




CKAJIIPHOE IIPOMU3BEIECHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPBI U
KOOPAMHATHI JJIA NPEACTABICHUSA AAHHBIX U PELIECHUd 3a4a4d, B TOM 4YHCIIE U3
JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU
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YMeHue omepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE M KPYTOBBIE TUArPAMMBL,
TabJIULBI, cpeaHee apupMeTHuyeckoe, MeAuaHa, HauboJbllee M HaUMEHbIIEe
3HAuEHUs, pa3Max YUCIOBOro Habopa; yMEHUE U3BJIEKaTh, MHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh MHPOpPMAIMIO, MPEACTaBICHHYI0 B Ta0iaumax W Ha
Juarpammax, OTpPaKarolyl0 CBOWCTBA M XapaKTEPUCTUKU PEabHBIX MIPOLIECCOB
U SIBJICHUI; YMEHHE pacrio3HaBaTh U3MEHUMBHIC BETUUMHBI B OKPYKAIOIIEM MUPE

YMeHue  omnepupoBaTh  NMOHSATHUSMH:  CIYYaHBIA  ONBIT  (CIIydalHBIHA
HKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (PJIIEMEHTApHBIA HMCXOJ) CIy4aitHOTO
OMbITa, CIy4yallHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH CIY4YallHBIX COOBITUH B OMNBITAX C PAaBHOBO3MOXKHBIMH
JJIEeMEHTApHBIMU  COOBITHSIMM;  yYMEHHME  pellaTh  3aJa4d  METOJ0M
OpPraHU30BAHHOTO TIepedopa U C MCIOIH30BAHUEM MPABUIIA YMHOKEHUS; YMCHHE
OLICHUBATh BEPOSTHOCTH pPEAIbHBIX COOBITHI U SBJICHWM, MOHHUMATh POJIb
MPAKTUYECKH TOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITHIA B OKPYXKAIOIIIEM MUPE H
B JKM3HHU; 3HAKOMCTBO C TMOHSTHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEN U €T0 POJIBIO B MACCOBBIX SIBJICHHSIX
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YMeHue BbIOMpPaTh MOAXOJAIIMHA H3yYEHHBIH METOJ MAJS peIIeHUs 3a1adH,
IIPUBOAUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MaTEMaTHMKU B MCKYCCTBE, OIHCBHIBATH
OTZEIBbHBIC BBIJAIOIINAECS pPE3yJbTAaThl, IIOJYYEHHBIE B XOJE Pa3BUTHUSA
MaTEMaTUKU KaK HayKd, IPUBOJUTH IPUMEPHl MATEMATUYECKUX OTKPBITUM U UX
aBTOPOB B OT€YECTBEHHOM U BCEMHPHON UCTOPUU

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D 11O

MATEMATHKE
Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCTICHUS
1.1 HarypanbHble 1 nenbie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET
1.2 OOBIKHOBEHHBIE U AECATUYHBIE APOOU, TPOLEHTHI, 0ECKOHEUHbIE MIEPUOINIECKUE IPOOH
1.3 Panmonanehble uncna. Apudmernyeckue onepamnuy ¢ palroHaIbHBIMU YUCIaMU
1.4 JlelicTBuTenbHBIE YKcia. ApudMeTndecKre onepalni ¢ 1eCTBUTEIbHBIMU YHCIaMU
15 HpI/IGHI/I)KéHUHHe BBIUNCJICHMSI, NTpaBWJIa OKPYIJIEHUS, NPUKHUJKA U OLIEHKAa pe3yJsbTara
BBIYHCIICHUI
2 Anrebpanyeckue BbIpaXXEHUS
2.1 BykBeHHbIe BbIpakeHHUsI (BbIPaXKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ nenbiM nokaszarenaeMm. CTeNneHb ¢ pallMOHalIbHBIM IoKa3aTeneM. CBolicTBa
CTETICHU
2.3 MHorousneHst
24 Anrebpanueckas 1poob
25 ApudpmeTnueckuii KOpEHb HaTypalbHOM cTeneHu. JleHcTBus c apupMeTHYeCKUMHU
KOPHSIMH HaTypaJbHOW CTENIEHU
3 YpaBHEHMsI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paroHaNIbHBIE ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u 1poOHO-paIoHAIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYTTHOCTH HEPaBEHCTB
33 Pemenne TekcTOBBIX 3a7a4
4 UYucnoBsle OCIEN0BATEIBHOCTH
4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOILIEHTOB




OyHKIMHU

@Oynkius, crnocodbl 3amanus (pyskuun. ['paduk ynkmum. O6nacts ompeneneHus: H
MHOXeCTBO 3HaueHMH G(yHkmmu. Hymn ¢yskunum. IIpoMexyTkn 3HaKOMOCTOSIHCTBA.

31 [IpoMexyTk MOHOTOHHOCTH (yHKIMHU. MakKCUMyMbl ¥ MHHHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHbllee 3HaueHUe (YHKIUU Ha IPOMEKYTKE

6 Koopannatsl Ha npsiMO#l ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOroyrojabHUKu

7.4 OKpY>XHOCTb U KPyT

7.5 H3MepeHne reoMeTpruieCKiX BETMYUH

7.6 BekTophbl Ha MJI0CKOCTH
8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunartopuka

8.4 MHoxecTBa

8.5 I'pads




