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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OJIMH U3 OCHOBHBIX PA3JEJIOB MIKOJIHLHOM MAaTEMAaTHKH, UMEIOIIUN CBOEH IIEJIbI0 00ECIIeYUTh N3YYCHUE CBOMCTB U
pa3MepoB (pUryp, UX OTHOIICHUA M B3aMMHOE PACIIONIOKEHNE, OMTUPAETCS Ha JOTHYECKYIO0, TOKA3aTebHYIO JIMHUIO. [[eHHOCTh n3ydeHus
Tr€OMETPUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs 3aKIII0YAETCS B TOM, YTO OOYUAIOIIUNACS YYUTCS POBOJAUTH J0Ka3aTeIbHBIE pac-
CYXIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIFOUEHHUS], JOKA3bIBATh UCTUHHBIE YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IIPOBO-
JIUTh PACCYXKACHUS «OT IPOTUBHOTOY», OTIUYATH CBOMCTBA OT MPU3HAKOB, POPMYJIMPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopoii 1enbro n3ydeHus: TeOMETPUN SIBJISIETCS MCMOJIB30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUM KaK MATEMATUYECKUX, TaK U
MPAKTUYECKUX 3a]1a4, BCTPEUAIOIIUXCS B peasibHON Ku3HU. OOydaromMiics TOKEH HAYyYUThCSl OMPEEIUTh T€OMETPHIECKYI0 QUrypy,
OMHCaTh CJIOBAMH JTAHHBIA YEPTEXK WM PUCYHOK, HANTH TUIOMIAJb 3€MEIBLHOTO y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIO-
KOHHOTO Ka0eJsi uin TpedyemMbie pa3Mephl Tapaxa JJisi aBTOMOOWIIsSl. DTOMY COOTBETCTBYET BTOpAs, BHIYUCIHUTENbHAS JIMHUS B U3yUCHHUH
reometpun. [Ipu permeHnn 3a1a4 NpakTHUECKOTO Xapakrepa 00ydaroIIMiics YUYUTCS CTPOUTh MAaTEMaTUYECKUE MOJIEIH PEATbHBIX JKH3-
HEHHBIX CUTYyalllui, MPOBOJAUTDH BBIUMCIIEHUS U OLIEHUBATH aJICKBATHOCTH ITOJIyYEHHOI'O PE3yJIbTaTa.

Kpaiine Ba)xHO MOMUEPKUBATH CBS3M T€OMETPHUH C JAPYTUMH YYCOHBIMU MPEAMETaMU, MOTHBUPOBATH MCIOJIB30BATh ONPEIACICHHUS
reOMETPUYECKUX (DUTYp U TOHSATUHN, JEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHUI B (DU3UKE M TEXHUKE. DTH CBA3M HamOojee
SpKO BUJIHBI B TeMax «BekTope», « Tpuronomerpudeckue cooTHomeHus», «Meton koopaunat» u « Teopema [Tudaropay.

VYuebnniii kypc «I'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3jielibl cofepkanus: «l eomeTpuueckne QUTypbl U WX CBOM-
cTtBay, «M3MepeHrne reoMeTpu4eCcKuX BEIUYHUH», «/[eKapTOBBI KOOpAMHATHI HAa IJIOCKOCTH», «BEKTOphI», «JIBHMKEHHUS IIIOCKOCTHY,
«IIpeobpazoBanust MOTOOUS.

Ha m3yuenue yueOHoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 daca B Hezieno), B 8 kiacce — 68 4acos

(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEZEIIO).
COAEPKXAHUE OBYUEHUSA

7 KUIIACC

Hauvanbnbie nonstusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YToJ. Buael yrios. BepTukanbHbele u CMexHBIE yIIIbl. buccekrpu-
ca yria. JIomaHnas, MHOroyroiapHuK. [lapamiennbHOCTh U NEPIIEHANKYISPHOCTD IPSAMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUU. [IpumMepsl CHMMETpUHU B OKPY>KaOIIEM MHPE.

OCHOBHBIE TIOCTPOCHHUSI C IOMOIIIBIO ITUPKYJIS U TUHEHKH. TpeyronbHUK. BeicoTa, Meauana, OuccekTpuca, UX CBOMCTBA.

PaBHOOGIpEHHBIN U PABHOCTOPOHHHM TpEyTOabHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa ¥ MPU3HAKK PaBHOOEIPEHHOTO TpeyTroiabHuKa. [[pu3Haku paBeHCTBA TPEYTOIBLHUKOB.

CBoiicTBa U NMPU3HAKY NapaJUIeIbHbIX OpsiMbIX. CymMMa yIiIOB TpEyroJjibHUKa. BHENTHUE yTIbl TpEYyroibHUKA.

[IpssMmoyrosibHBINM TpeyrojdbHUK. CBOMCTBO MEIUaHbl MPSIMOYTOJIBHOIO TPEYTrOJbHUKA, TPOBEAEHHON K runorenyse. [Ipu3Haku pa-
BEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOBbHBIN TPEYroJbHUK € yIiioM B 30°.

HepaBeHncTBa B reomeTpun: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OoJblieM yriie u OOJbIIei
CTOPOHE TPEyroJibHUKA. [leprenauKyIsip 1 HaKJIOHHAs.

I'eomerpruueckoe MmecTo TodeK. bruccekrpuca yriia u CepeIMHHBIN NEPIICHAUKYJIIAP K OTPE3KY KaAK T€OMETPUYECKUE MECTA TOYEK.

OKpy»KHOCTb U KpYT, XOpJa U AUaMeTp, UX CBOMCTBA. B3auMHOe pacnosiokeHre OKpYKHOCTU U npsamoil. KacarenbHas u cekyias K

oKkpyxkHOCTH. OKPY>KHOCTb, BIIUCAHHAS B yroJl. BriucaHHasi 1 onrcaHHas OKPYXHOCTH TPEYTOJIbHHUKA.
8 KIIACC



Yersipéxyronpuuku. [lapamienorpamM, ero npusHaku U CBOMCTBA. YacTHBIE cliydau MapajuieorpaMMoB (MPSMOYTOIBHUK, POMO,
KBaJIpaT), UX MPU3HAKKU U CBOMCTBA. Tpanerus, paBHOOOKas Tpamneius, e€ CBoicTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meron yaBoenus meauansl. LlenTpanbaas cummerpus. Teopema daneca u Teopema 0 IpONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyrojabHuUKa.

[TogoGue TpeyronbHUKOB, Ko3pduiment mogodus. [Ipusnaku nmomodus TpeyroibHUKOB. [IpuMeHeHne momo0usi MpU PEIICHUH
IIPAKTUYECKUX 3a/a4.

CaoiicTBa 1uioniaaei reomerpudeckux Guryp. @opmyiibl A1 MWIONIAAA TPEYTONIbHUKA, Tapajuieorpamma, pomba u tpaneruu. OT-
HOIIICHHUE TIJIOMIAICH MOI00HBIX HUTyp.

Brruucnenue miomnianei TpeyroJibHUKOB 1 MHOTOYTOJILBHUKOB Ha KJI€T4aTol Oymare.

Teopema I[udaropa. [Ipumenenune Teopemsl [Tudaropa mpu pemeHnn TPaKTUIECKUX 3a71a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOro yrja IpsIMOYTOJbHOIO TPEyrojibHUKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TPUTOHO-
meTrpudeckue ¢pyHkiuu yriaos B 30, 45 u 60°.

BrnincanHble 1 HEHTpaNIbHBIE YIJIbI, YTOJI MEXKAY KacaTeIbHOM U XOPAOH. YTIIBI MEXKy XOpJAaMHu U CEKyIIMMU. BrucanHeie U onu-
CaHHBIC YETHIPEXYTOJILHUKK. B3anMmHOE pacmoiiokeHHe NBYX OKpykHocTel. Kacanme okpykHocred. OOmue kacatelbHbIE K JBYM

OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYJIIbI TPUBEICHHUS.
Pewienne tpeyronbHUKOB. Teopema KOCHHYCOB M T€OpEMa CUHYCOB. PellleHre MpakTUYeCKuX 3ajlad ¢ UCIOJIb30BAHUEM TEOPEMBbI
KOCHHYCOB U TEOPEMBI CUHYCOB.
IIpeoOpazoBanme nomoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.
Teopema o Mpou3BEICHUH OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYILUX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.
Bekrop, mivHa (MOJyJib) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPBI, IPOTUBOIIOI0KHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTO-
POB, PaBEHCTBO BEKTOPOB, OMNEpPAIMU HaJ BEKTOpaMu. Pa3iioxkeHrne BEeKTOpa 1Mo JIByM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BEKTO-
pa. CkansipHoe IpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIMH U YIJIOB.
JlekapTOBBI KOOPAWHATHI HAa IUIOCKOCTU. YPAaBHEHUS NPSAMOU M OKPYKHOCTH B KOOPAMHATAX, MEPECEUCHUE OKPYKHOCTEU W Mps-
MbIX. MeTOJl KOOpAUHAT U €ro NPUMEHEHUE.
[IpaBuiibHBIE MHOTOYTOJIbHUKH. J[JIMHA OKpY>KHOCTH. I'pajlycHas M paguaHHas Mepa yriia, BBIYMCICHUE JUIMH TyT OKPY>KHOCTEM.
[Tnomans Kpyra, CEKTOpa, CETMEHTA.
JIBMKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHUH GUryp (d1aemeHTapHsbie npeactasienus). [lapamnensusiii mepenoc. [loBopor.
IHNJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMbBI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE
OCHOBHOT'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pPe3yabTaTbl OCBOCHHUS NMPOTPaMMBbI Y4eOHOTO Kypca «I 'eoMeTpus» XapaKkTepU3yIOTCs:
1) naTpuoTHYecKoe BOCIMTAHHE:



IPOSIBJIEHUEM MHTEpEca K MPOUUIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKHU, HEHHOCTHBIM OTHOUIEHUEM K JOCTHUKEHHUSM POC-
CUHCKHX MATEMATUKOB M POCCUMCKOM MAaTEMAaTUUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTHX HAYKaX W MPUKIIAJIHBIX
chepax;

2) rpa:xxIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00S3aHHOCTEN TpaKJaHWHA U pealu3aliil ero Mpas, MPEJCTAaBICHUEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOIEAYP IPAKIAHCKOTO 00IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K 00CYXICHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHUEM JTIOCTHXKCHHUN HayKH, OCO3HAHWEM BaXKHOCTH MOPATLHO-
ATUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTaHOBKOI Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTU Ma-
TEMaTUYECKOT0 00pa30BaHMs HA MPOTSKEHUU BCEH KU3HU YISl YCIIEUTHOW MpodeCcCHOHANBHON JEATEILHOCTH U Pa3BUTHEM HEOOXO -
MBIX YMEHHUN, OCO3HAHHBIM BHIOOPOM U MOCTPOSCHUEM MHIUBHUAYATHHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4YecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MATEMAaTUYECKUX OOBEKTOB, 3aJlay, PEIICHHM, PacCyKICHHM,
YMEHHIO BUJIETh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUS:

OpHEHTAaIlMEH B JIEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Ue-
JIOBEKA, MIPUPOJIBI U 00IIEeCTBa, MOHUMAHUEM MAaTEeMAaTHYECKOW HAayKH Kak c(pepbl 4eTOBEYECKOM JESITEIIbHOCTH, ITANOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUJIM3AIMU, OBJIAJEHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTH4YEeCKOW KYyJbTYpOH KakK CPEICTBOM MO3HAHUS
MUpa, OBJaJCHUEM MMPOCTEUIIMMH HABbIKAMH UCCIEA0BATEIbCKON JIEITEIbHOCTH;

6) pusnueckoe BocnuTanue, pOpMHUPOBAHUE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOIO 0JIarONoJIyYns:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS, BEJEHUS 3J0POBOT0O 00pa3a >KW3HH (370POBOE
nUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATHIA M OTZIbIXA, peryJisipHas Gu3nyeckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA pedIiek-
CUH, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JIPyroro 4e0BeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHUU JIJISl PEIICHUs 3a7]a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, TIaHu-
POBaHUS MOCTYIKOB M OIICHKU WX BO3MOXKHBIX TTOCIICICTBUM JIJISI OKPYIKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00AIBHOTO XapaKTepa IKOJIOTHYIe-
CKUX TIPOOJIEM M IyTeH UX PEIICHHUS;

8) ajanTanus kK M3MEHSIOIIUMCS YCJIOBUSM COUMAJIBLHON M PUPOAHOI Cpe/bl:

TOTOBHOCTBIO K JACHCTBHSIM B YCIOBUSX HEONPEACIIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTHUUECKYIO
JESITEHPHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTUX JIOJIeH, MPUoOpeTaTh B COBMECTHOM ACSATEIHPHOCTA HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIMU U3 OIbITA JPYTHUX;

HEO0OX0IMMOCTHIO B (POPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4Yucie HOPMYyIUpPOBATh UIEH, TOHSATHUS, TUTIOTE3bI 00 O0BEKTAX U SIBJIE-
HUSX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATH Ne(MUIINTHI COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE pPa3BH-
THUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIOIMIUNA KOHTPMED,
KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U JEHCTBUSA, (HOPMYIHUPOBATh M OLIEHUBATH PUCKHU U MOCTEACTBUS, HOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3oBble Jorn4eckue 1eicTBUS:

i@ BBISIBJISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHUYCCKUX OOBEKTOB, IMOHSATHM, OTHOIIEHUH MEXTY MOHATHSIMU,
dhopMyIHpOBaTh OMPEICIICHHS TTOHATHH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIIUN, OCHOBAHHMS JJIsI 0000IICHUS
CpaBHEHHMS, KpUTEPUHU ITPOBOIUMOI0 aHAIIN3A;
BOCIIPMHHUMAaTh, (POPMYJIMPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIIbHBIC W OTPHUIATEIbHBIC, CIUHUYHBIC, YACTHBIC H
oO1ue, yCIOBHBIC,
BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM M IIPOTHBOPEUHS B (paKkTax, TaHHBIX, HAOIIOJCHHUIX U YTBEPIKICHUSX,
npeuIaratbh KPUTEPUH TS BBISIBIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPECUHIA;
JienaTh BBIBOBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIFOUCHUN, YMO3aKIFOUSCHUH 10 aHa-
JIOTHH;
pa3ompaTth J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUH (TIPSAMBIE U OT IIPOTHBHOTO), TPOBOAUTH CAMOCTOSATEIIBHO HECIIOKHBIC
JI0Ka3aTeIbCTBA MaTeMaTHICCKUX (DaKTOB, BBICTPAMBATh apTyMEHTAIUIO, IPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI, 000OCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

i BBIOMpATH crioco0 pemieHus yaeOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHUSs, BRIOMpaTh Hanboiee MOAXOISIINMN ¢

y4ETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTCPHERB).

ba3oBbie ncciieoBaTe/IbCKHUeE 1eCTBUA:

i MCIIOJI30BaTh BOIMPOCHI KaK HMCCIICIOBATEIbCKUM HHCTPYMEHT IMTO3HAHUs, (hOPMYJIMPOBATH BOMPOCH], (PUKCUPYIOIIUE TPOTUBOPE-
que, mpobJieMy, CaMOCTOATEIIBHO YCTaHABINBATh HCKOMOE M JJaHHOE, (hOPMHUPOBAThH TMIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3HUIIHIO,
MHCHUE;

i IPOBOJUTH IO CAMOCTOSATEIIPHO COCTaBJICHHOMY TUTAaHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAaHNE TI0 YCTAHOBJICHUIO
0COOCHHOCTEHM MaTEMaTHUYECKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

i@ CaMOCTOSTENBHO (HOPMYITMPOBATH OOOOIICHUS W BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHHS, UCCIICIOBAHMS, OICHHU-
BaTh JIOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIIICHHMIA;

i@ MMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTATh MPEAMOI0KEHHUS O €TI0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

i@ BBISIBJISATH HEJIOCTATOYHOCTH U M30BITOYHOCTH MH(DOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JJISI PEIICHHS 3a/1a4u;

ia BBIOMpATH, AHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITUIO PA3IMYHBIX BUJIOB U (POPM IMPEICTABICHUS;

i BBRIOMpATH hopMy IpeAcTaBiIeHUS HHDOPMAIMKM U WITIOCTPUPOBATH PEIIacMbIC 3a/1aud CXeMaMH, TharpaMMaMu, HHOU rpadukoi
1 UX KOMOMHALIUAMU;

i OIICHMBATH HAJIEKHOCTh HH(GOPMAIIUU 110 KPUTEPUSIM, TIPEIOKEHHBIM YIUTEIEM HIH CHOPMYIHPOBAHHBIM CaMOCTOSTEILHO.

KoMMyHUKaTHBHBIe YHUBepPCaJIbHbIE Y4eOHbIe IeCTBHS:

i@ BOCIIpHMHUMATH M (OPMYJIMPOBATH CYXKJICHHS B COOTBETCTBHUHU C YCJIOBUSIMH U IEISIMH OOIIESHHUS, SICHO, TOYHO, TPAMOTHO BBIpa-
’aTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JIaBaTh MOSCHEHUS 110 X0y PEIISHUS 3a/1auid, KOMMEHTHPOBAThH I10-
JIyYEHHBI pE3yJbTaT;

i B X0Jie OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBbI, TPpoOJIeMbl, peraeMol 3aadu, BhICKa3bIBaTh WJICH,
HaIICJICHHBIC Ha TOMCK PEIISHUs, COMOCTABIIATh CBOM CYXXJICHHS C CYXXISCHUSIMH JPYTHX YYaCTHHUKOB JHAIIOra, OOHapy>KHUBATh
pasInure U CXOACTBO MO3UIIMH, B KOPPEKTHOU (popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
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MPEACTABIATh PE3YJIbTAThl PEHICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIEAOBAHMS, MTPOEKTA, CAMOCTOSITEIbHO BRIOUpATh (OopMaT BBI-
CTYIUICHUS C y4E€TOM 3aJ1a4 MPEe3eHTAIIMN U OCOOCHHOCTEN ayAUTOPHH;

MOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHAUBHUIYaJIbHOW paOOThI MPU pEIICHUU yIEOHBIX MATEMaTHYECKUX 3a-
ad;

MPUHUMATH 11€]1b COBMECTHOM JIEITEIbHOCTH, TUIAHUPOBATH OPTraHU3aIMI0 COBMECTHON PabOThI, paciipeiesisiTh BUAbI paboT, 10T0-
BapUBATHCSI, 00CYKIATh IPOIIECC U PE3yJIbTaT paboThI, 0000IIaTh MHEHHUSI HECKOJIBKHX JTOJICH;

y4acTBOBaTh B TPYMIOBLIX PopMax paboTel (00Cyx)aeHUsI, 0OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMbI U JPYTHE), BHIIOIHITH CBOIO
4acTh pabOThl M KOOPAMHUPOBATH CBOU JCHCTBUA C APYTMMH YJC€HAMU KOMaHbI, OIICHUBATh KaU4e€CTBO CBOETO BKJIaJa B OOUIUi
MPOIYKT MO KPUTEPUIM, CPOPMYIIUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUA.

E E E FE

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

i@ CaMOCTOSITEIbHO COCTAaBIISITh IUIAH, aJiTOPUTM PEIICHUS 3a1aud (MM €ro 4acTb), BBIOMPATh CIOCOO pPEHIeHUs ¢ YYETOM HMEIO-
HIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, aprYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C y4ETOM HOBOW WH-
dbopmanmm.

CaMOKOHTPOJIb, SJMOIMOHAJIbHbII HHTEJJIEKT:

i BIJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIeCcca U Pe3ysibTaTa perieHus MaTeMaTHIeCKOM 3a1a4H;

i MpeIBUAECTh TPYIAHOCTHU, KOTOPHIE MOTYT BOZHMKHYTh IPU PELICHUH 3a]1a4i, BHOCUTh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HO-
BBIX OOCTOSITENbCTB, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

i OIICHMBATHh COOTBETCTBUE PE3yJbTaTa JCSITEIILHOCTH TOCTABICHHOW IENH U YCIOBUSM, OOBSICHATh MPUYUHBI TOCTHXKCHUS WA
HEJIOCTIKEHUS 11e7T1, HAaXOUTh OINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJ/IBTATDBI

K xoniry 00y4yenust B 7 kiaacce o0ydaroNIHics MOTYyYUT CISAYIONMINUE TPEAMETHBIC PE3YIbTATHI:

Pacnio3naBaTh W3ydeHHbIE TeOMETPUUECKUE PUTYPBI, ONPEACNIATh UX B3aUMHOE PACIIONOKEHNEe, H300paxaTh reoMeTpruieckue Qpu-
TYPBI, BBIIOJHATh YEPTEXKHU 110 YCIOBUIO 3aaud. M3MepsATh JIMHENWHBIE U YIJIOBbIC BEJIMUMHBI. PemaTe 3a1a4u Ha BBIYMCIIEHUE JUIMH OT-
PE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYWH MPEIMETOB B PEAbHOU KU3HU, Pa3MEPOB MPUPOHBIX 00beKkTOB. Pa3nu-
4aTh pa3MePbl ATUX 0OBEKTOB MO MOPSAKY BEIHMUNHBI.

CTpouTh yepTexKHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCTIOIB30BaTh MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIHHUKOB TIPH
pELICHUY 3a1ay.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI, ITPOBEAEHHOM K TUIIOTEHY3€E IIPSMO-
YIOJIBHOTO TPEYTOJIbHHUKA, B PEIEHUU T€OMETPUUYECKUX 3a7a4.

Onpenensats mapamuieTbHOCTh MPSIMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU cekyInas. Onpenensts napamuieabHOCTh Tpsi-
MBIX C ITOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK OJHOU MPSIMOU JI0 TOYEK APYTOM MPAMOM.

Pemrars 3amaun Ha KileTyaroi Oymare.



[IpoBOIUTH BHIYMCIICHHS K HAXOJAUTh YMCIIOBBIC U OYKBEHHBIC 3HAYEHUS YTIIOB B TEOMETPUUECKUX 3a]]a4aX C UCMOJIb30BAHUEM CyM-
MBI YTJIOB TPEYTOJIBHHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 0OpPa30BaHHBIX MPHU NMEPECEUCHUH JIBYX MapaUICIbHBIX MPSIMBIX CEKY-
nier. Pemare npakTrudeckue 3a1a4u Ha HaXO0XJICHUE YTJIOB.

Bragets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEACNIATh OMCCEKTPUCY YTila U CEPEeIUHHBIN MEPICHIUKYIISP K OTPe3-
Ky KaK T€OMETPUUYECKNE MECTA TOYEK.

DopMynUpOBaTh ONPEACICHUS OKPYKHOCTH U KPyra, XOpAbl U IUAMETPA OKPYKHOCTH, MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPH-
MEHSATbh 3TU CBOWCTBA IIPU PELICHUHU 3a]1a4.

BraneTs nmoHsTHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBaThecs paktaMu 0 TOM, 4TO
OMCCEKTPHUCHI YIIIOB TPEYTOJIbHHUKA TIEPECEKAIOTCS B OJTHOM TOUYKE, U O TOM, YTO CEPEAMHHBIC MEPIIEHIUKYISPHl K CTOPOHAM TPEYTOJIHbHU-
Ka IIEPECEKAIOTC B OJHOM TOUKE.

Brnaners noHsiTHEM KacaTeJIbHOW K OKPYKHOCTH, IOJIb30BAaThCA TEOPEMOU O MEPIEHIUKYIISIPHOCTH KACaTEIBLHOW W pajnyca, Mpo-
BEJACHHOTO K TOYKE KacaHusl.

[Tonp30BaThCA NPOCTENIIMMHU TEOMETPUUECKUMU HEPABEHCTBAMU, IIOHUMATh UX IMPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C IOMOUIBIO LUPKYJISI U JIUHEUKH.

K xoniry 00y4yenus B 8 kiaacce o0ydaronuiics MOTYyYUT CISAYIOMINUE TPEAMETHBIC PE3YIbTATHI:

Pacrnio3zHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUHA T€OMETPUUECKHUX
3a7a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUEHUS] MEAUAH TPEYTOIbHUKA (LIEHTPa Macc) B PEUICHUH 3aay.

Bnaners nonsatueM cpegHel JIMHUM TPEYTrOJIbHUKA U TPAIlCluy, PUMEHITh UX CBOMCTBA MPU PELIEHUH N€OMETPUYECKHUX 3a]ad.
[Tonp3oBarbesa Teopemon Paseca U TEOPEMOM O IMTPONTOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX [l PELICHUS PAKTUYECKUX 3a/1a4.

[IpumeHsATh PU3HAKY TI0I00MS TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYCCKUX 3a/1a4.

[Tonp3oBaThes Teopemoit [Tudaropa ans pemennsi reoMeTpUIECKUX U MpakTHIecKuX 3aaad. CTpOUTh MaTeMaTUYECKYI0 MOJIENb B
IIPAKTUYECKHUX 3a7a4axX, CAMOCTOATENBHO AE1aTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Brnanere nonsTHsAMH CHHYCa, KOCUHYCA U TAHT'€HCA OCTPOro yIJia MPSMOYTOJIBHOIO TpeyroyibHUKa. [10J1b30BaThCSI ATUMU MMOHSTHUSA-
MU JUJI PELICHUS PAKTUYECKUX 3a]1a4.

BoraucisaTs (pa3nuuHbIMU CIIOCO0aMHM) TUIONIAAb TPEYTOIbHUKA U TIJIOMIAU MHOTOYTOJIBHBIX QUTYD (TIOJB3YSCh, TJIe HEOOXO0IUMO,
KJIbKYJISITOpOM). [[puMEHSITh OJTyYEeHHbIE YMEHUSI B TPAKTUUECKUX 3a/1auax.

Bianets NOHATHSIMU BIIMUCAHHOTO U LEHTPAIBHOIO YIJja, UCMOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTIilax, yrilax MeXAy Xxopaamu (ce-
KYLIMMH) U YIJI€ MEXKAY KacaTeIbHOM U XOpJ0H P PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnaners noHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA ONMCAHHOT'O YETHIPEXYTOJIbHUKA IPU PEIICHNUH 3a/1a4.

[IpuMeHsTh MOyYEeHHbIE 3HAHUS HA ITPAKTUKE — CTPOUTHh MaTEMAaTUUYECKUE MOJEIM IS 3a]1a4 PEAJIbHON KU3HU U TPOBOAUTH COOT-
BETCTBYIOIIME BHIYMCIICHUS C PUMEHEHUEM OO0 U TPUTOHOMETPUH (TIOJIb3YSICh, TJIe HEOOXOIUMO, KaJIbKYISTOPOM).

K xoniry 00y4yeHust B 9 kiaacce o0yJaronIHiics MOTYyUUT CISAYIONMINUE TPEAMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YTIIOB, HAXOAUTH C MX MOMOIIBIO PA3IUYHBIC AIIEMEHTHI MIPSMOYTOJIBHOTO TPEYTOIb-
HUKa («pelieHne IpsIMOYTOJbHBIX TPEYTOJIBHUKOBY). HaxonuTh (C MOMOIIBI0 KAIBKYJIATOPA) JUTMHBI U YTJIbI JUIsl HETAOJIUYHBIX 3HAYE-
HUU.

[Tonp3oBaThes hopmysiaMu TPUBEACHUS M1 OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JJISI HAXOXK/IEHUSI COOTHOIICHUN MEXTy
TPUTOHOMETPUYECKUMHU BEJIUYNHAMMU.

Hcrnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIJISi HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIeHHuE TPEyTrOoIbHU-
KOB»), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUYECKUX 3a/1a4.



Brnanets moHsiTHsSMH TipeoOpa3oBaHUS TOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOM00HBIX ¢uryp. Ilomb3oBaThcsi cBOWCTBAMH
010011 TMPOU3BOJBHBIX (DUTYpP, YMETh BBIUMCIATH JJIMHBI M HAXOAWTHh YIIIbI Y TO0H00HBIX ¢uryp. [IpumensTs cBoiicTBa mogobus B
NPAKTUYECKUX 3a7a4aX. Y METh MPUBOJAUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKPYKAIOIIEM MUPE.

[Tonmp30BaThECA TEOPEMAMU O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHNUN OTPE3KOB CEKYIIUX, O KBaAPATE KaCaTeIbHOM.

[Tonbp30oBaThCA BEKTOpPaMH, TOHUMATh UX TE€OMETPUYECKUN U (PU3NUECKHUIN CMBICI, IPUMEHSATh MX B PEIICHUU T'€OMETPHUYECKUX U
dusnueckux 3amad. [IpuMeHsITh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHUS ITTUH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPJAMHAT Ha IIOCKOCTH, IIPUMEHATH €r0 B PELICHUU T€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnagers NoHATUAMU IPABUIBHOIO MHOTI'OYTOJIBHHMKA, JJIMHBI OKPYXXHOCTH, JUIMHBI JyI'M OKPYKHOCTH W PaJIMAHHOM MEpbI yIIIa,
YMETb BBIUYUCIITH ILUIOMAAb KpyTa U €ro yacter. [[puMeHsTh noay4eHHbIe YMEHUS B IPAKTUUYECKUX 3aa4ax.

Haxonuthk ocu (v EHTPBI) CAMMETPUH GUTYD, MPUMEHSITH IBHXKCHHSI TNIOCKOCTH B IPOCTEUIITUX CITydasiX.

[IpuMeHsTh MOyYEHHbIE 3HAHUS HA ITPAKTUKE — CTPOUTHh MaTEMaTUYECKUE MOJEIM IS 3a/1a4 PEAIbHON KU3HU U TPOBOAUTH COOT-
BETCTBYIOIIME BBIYKMCIICHUS C MPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUHN (TMOJIB3YSACH, T/I€ HEOOXOAMMO, KaIbKYJISATO-

poM).
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BBIYUCIICHUE OTPE3KOB
U YTJIOB

11

N3MepeHne JIMHERHBIX
Y yTJIOBBIX BEITUYMH,
BBIYUCIICHUE OTPE3KOB
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13 ¢buryp, cocTaBICHHBIX
U3 IPSIMOYTOJIBHUKOB
[TepumeTp u muomaapb
14 ¢buryp, cocTaBIeHHbBIX
13 IPSMOYTOJIBHUKOB
ITonsTHE O paBHBIX
TPEYTOJIbHUKAX U I1ep- bubnnorexa [JOK
15 BUYHbBIE IIPEJICTaBIIC- https://m.edsoo.ru/8866¢ce
HUS O paBHBIX QUry- 80
pax
Tpu npusHaka paseH Brbmiorexa LIOK
16 prp P https://m.edsoo.ru/8866d1
CTBa TPEYTOJILHUKOB
fa
T SHAKA DABE bubmuoreka [JOK
U TIPU3H BCH-
17 pr TP P https://m.edso0.ru/8866d3
CTBA TPEYTOJILHUKOB
4e
T SHAKA DABE bubmmorexa [JOK
U TIPU3H BEH-
18 prTp P https://m.eds00.ru/8866e0
CTBa TPEYTOJILHUKOB le
19 Tpu npusHaka paBeH-



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e

CTBa TPCYroJIbHUKOB
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cucTeMaTH3allis 3HAHUI.

66 Brmcannbie 1 onycaHHBIC 1
OKpPY>KHOCTH MHOTOYTOJIb-

HHUKOB
Hrorosas KOHTpOJIbHAS pa bubmorexa OK
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68 [ToBTOpenue, 0600IIEHNE, {
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COB I10 ITPOI'PAMME

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAM-
MbI

7 KJIACC
Koa nposepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
pe3yabTara OCHOBHOTI'0 00111ero 00pa30BaHuA
6 [l'eomeTpus
Pacrio3naBaTh m3yueHHBIC TEOMETPUUIECKUE (DUTYPHI, ONPEACIATh UX B3aUMHOE PACIIONOKEHHE, N300-
6.1 paxkaTb reoMeTpruecKre (PUTYPHI, BHIMOIHITH YEPTEKHU 10 YCIOBUIO 3aMaun. V3MepsTh JIMHEHHBIC U
YIJIOBBIC BEIMYMHBI. PeraTh 3aa4u Ha BHIYMCICHHUE JJIMH OTPE3KOB M BEJIUYUH YTIJIOB
6.2 JlenaTe rpyOyr0 OIEHKY JWHEWHBIX M YIJIOBBIX BEIMYHH MPEAMETOB B PEaIbHOM XHU3HHU, Pa3MEPOB
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IIPpUPOAHBIX 00beKTOB. Paznuuarh Pa3MEpPhl OTUX 00BEKTOB I10 HOPAAKY BCINYNHBI

6.3 CTpPOUTH YEPTEIKH K TCOMETPHICCKUM 3a/1a9aM
6.4 [Tonb3oBaTbest MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MUCIOJIb30BaTh MPU3HAKU U CBOWMCTBA PaBHO-
‘ O€JIPCHHBIX TPEYTOJbHUKOB NIPU PEIICHUU 33124
6.5 IIpoBOANTH JIOTHYECKHUE PACCYKACHHUS C MCIOJIb30BAHUEM I'e€OMETPHUECKUX TEOPEM
6.6 [Tonb3oBaTbes MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHbI, MPO-
‘ BEJIEHHOM K TUIIOTEHY3€ MPSIMOYTOJbHOTO TPEYTOJIbHUKA, B PEILIEHUH T€OMETPUUECKHUX 3a/1a4
OmnpenensTh NapaieabHOCTh NPSAMBIX C TOMOLIBIO YTJIOB, KOTOpPbIe 00pa3yeT ¢ HUMH cekymias. Onpe-
6.7 JIEJISITh MapauIeIbHOCTh MPSMBIX C TOMOIIBI0O PABEHCTBA PACCTOSAHUI OT TOYEK OJIHOW MPSIMOU J0 TO-
YeK APYToM IpsMou
6.8 Pemath 3a/1aun Ha KJIeT4aToM Oymare
[TpoBOANTH BHIUKCICHHS U HAXOJUTh YHCIOBBIE M OYKBEHHBIC 3HAUEHHUS YIJIOB B TEOMETPUUYECKUX 3a-
6.9 Jladax C MCMOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa3o0-
' BAHHBIX IPU MEPECEUEHUN ABYX MapajlIeIbHbIX MPSMBIX CeKyllel. Pemars npakruueckue 3agau Ha
HAax0JICHHUE YIJIOB
6.10 Bnaners nousaTueM reoMeTpUYECKOrO MECTa TOUYEK. Y METh ONPEEsATh OUCCEKTPUCY yTila U CepeIuH-
' HBII NEPIICHIUKYJIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUEK
6.11 @opMyIMpPOBATH OMPENETICHUSI OKPYKHOCTH U KPyTa, XOpAbl U IUAMETPA OKPYKHOCTH, MOJIb30BATHCA
' MX CBOMCTBAMHU. Y METh IPUMEHSTh 3TU CBOMCTBA MPU PELICHUHU 3a/1a4
Bramers moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ 1eHTp. [1omb-
6.12 30BaThCsl (PaKTaMU O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MMEPECEKAIOTCS B OJJHOW TOYKE, M O
TOM, YTO CEPEIMHHBIC MEPIECHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJTHON TOUKE
6.13 Bnaners nousATHeM KacaTeabHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O MEPIEHAUKYISIPHOCTH Ka-
' caTeJbHOM U paaunyca, MPOBEAEHHOTO K TOUKE KacaHus
6.14 [Tonp30BaThCsi IPOCTEHIIMMU T€OMETPUYECKUMH HEPABEHCTBAMHM, IOHUMATh X MPAKTUYECKUI CMBICT
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH

8 KUIACC




Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOI MPOrpamMMbl

pe3yJbTara OCHOBHOTI0 00111er0 00pa30BaHUsA
6 ['eoMmeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BH[Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [10JIb30BAThCS MX CBOWCTBAMU INPHU
' pEIIeHUU T€OMETPUYECKUX 3a/1a4
6.2 [TpuMeHsTH CBOMCTBA TOUKH NEPECEUCHUSI MeIMaH TPEYTOJIbHUKA (LIEHTPa Macc) B pellICHUH 33a4
Brnaners nmoHsTHEM cpeAHEN JMHUM TPEYTOJbHUKA W Tpaleluy, IPUMEHSATh UX CBOMCTBA MpPU PELIEHUU
6.3 reomeTpuueckux 3aaad. Ilonb3zoBarbea Teopemoit danmeca n TeOpeMOl 0 MPONOPLHOHAIBHBIX OTPE3KaX,
IPUMEHSTD UX JUISl pelIeHUs] TPaKTUUYEeCKUX 3a]1a4
6.4 [TpuMeHSTH IPU3HAKH 110,100US] TPEYTOJIBHUKOB B PEIICHUU T€OMETPUUYECKHX 3a/1a4
[Tonp3oBaTbes Teopemoit [Tudaropa nmst pemeHuss reoMeTpUIecKuX U MpakTHIecKuX 3aaad. CTpouTh mMa-
6.5 TEMaTU4YECKYI0 MOJEIb B MPAKTUUYECKUX 3a7adaX, CAMOCTOATENIBHO JeIaTh YePTEXK U HaXOAUTh COOTBET-
CTBYIOIIME JUIMHBI
6.6 BrageTts noHATUSAMEU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOI0 yria NpsSMOYTOJbHOIO TpeyroyibHuKa. [1ob-
30BaThCs ATUMU MOHATUSAMU JIJIsl pEUICHMsI IPAKTUYECKUX 3a/1a4
Bbruucnare (pazauuHbIMU Crioco0amM) IUIOINAAb TPEYroJIbHUKA W IUIOINAAM MHOTOYTOJIBHBIX (QUryp
6.7 (mosb3ysch, rae HeoOXOAUMO, KaJIbKYJIATOpOM). IIpUMEHSTh nosTyueHHbIE YMEHUS B IPAKTUYECKUX 3a7a-
yax
Bragets MOHATUSIMM BIIMCAHHOTO U LIEHTPAJIBHOIO YIJIA, UCIIOJIB30BATh TEOPEMBI O BIUCAHHBIX yTjax,
6.8 yriaax MeXAy XOpAaMH (CEeKyIIMMHM) U yIjie MEXIy KacaTeJIbHOM M XOpAOW MpH pEeUIeHUH reoOMeTpuye-
CKHX 3aJau
6.9 Brnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOJbHHUKA, IPUMEHATh CBOWCTBA OMUCAHHOTO YETHIPEXYTOJIb-
' HUKA [PH pelIeHUH 33a1a4
[TpyMeHsTh OJyuYEeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTh MaTEMAaTUYECKUE MOJENH JIJIs 3a/1a4y peabHON
6.10 YKU3HU U MIPOBOJUTH COOTBETCTBYIOILME BBIUNCIEHHSI C IPUMEHEHUEM N0100UsI U TPUTOHOMETPHH (I10JIb-

3YSICh, TJI€ HEOOXOIUMO, KATBKYISITOPOM)

9 KVIACC




Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUUECKHE (DYHKLMHU OCTPBIX YIJIOB, HAXOJIUThH C UX MOMOUIbIO Pa3JINYHbIE AJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHUE NMPSMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxoauTs (¢ momoisio

KaJIbKYJISATOPA) JUIMHBI M YTJIBI JIJIs1 HETAOJWIHBIX 3HAUYCHHUI

6.2

ITonp30BaThCA (I)OpMy.IIaMI/I NpUBCACHUA U OCHOBHBIM TPUTOHOMCTPUYCCKUM TOKIACCTBOM JJII HAXOXKIC-

HHS COOTHOIICHUH MCXKAY TPUTOHOMCTPHUUCCKUMHA BECIINYMHAMU

6.3

Hcnonns3oBaTh TEOPEMBI CHHYCOB MU KOCUHYCOB IJId HAXOXACHHUA Pa3JIMYHBIX 3JIEMCHTOB TPCYTrOJIbHHUKA

(«pereHne TPEeyroJbHUKOBY ), IPUMEHSTh UX MPU PEIICHUH T€OMETPUYCCKUX 3a0a4

6.4

Brnaners noHATHSAMH NpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX (uryp. ITomnb-
30BaThCs CBOWCTBAMM MOJOOMS MPOU3BOJBHBIX (DUTYpP, YMETh BBIYUCIATH JUIMHBI U HaXOJIUTh YIJIBI Y
no00HbIX (uryp. IIpuMeHsaTs cBOCTBa MOA00MS B MPAKTHUECKUX 3a7adaX. YMETh NPUBOAUTH MPUMeE-

PbI MOAOOHBIX (PHUIYyp B OKpYXKaIOIIEM MUPE

6.5

[Tonmp30BaThbcsi TeOpeMaMH O MPOW3BEICHHH OTPE3KOB XOpHA, O MPOU3BEIACHUU OTPE3KOB CEKYIIUX, O

KBajJpaTe KacaTeJabHOU

6.6

[Tonp30BaTbcsl BEKTOpAaMH, MOHUMATh X T€OMETPHUYECKUN U (PU3MYECKHI CMBICT, IPUMEHATh X B pe-
[IEHUU T€OMETPUUECKUX M (PU3NYecKUX 3ajad. [IpuMeHsTh CKansgpHOe MPOU3BEeHHE BEKTOPOB I Ha-

XO0XKICHHUA JJIMH U YIJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IJIIOCKOCTH, IPUMEHATH €T0 B PCIICHUHN I'€COMETPUUCCKHUX U ITPaAK-

THUYCCKUX 3a1a4

6.8

Bitagers nmoHATHUSAMY NPABUIBHOIO MHOTI'OYI'OJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI JyTH OKPY>KHOCTH U
paguaHHOM MepHl yIila, yMETh BBIUUCIATH IUIOLIAAb Kpyra U ero yactei. [I[puMeHATs 1osy4eHHble yme-

HUS B IIPAKTHYCCKHX 3agadax

6.9

HaXO,Z[I/ITB OCH UJIKM OCHTPbI CUMMCTPHU (bl/Il"yp, MMPUMCHATH JABUXXCHUA IINIOCKOCTU B HpOCTGﬁI.HHX ciyda-

AX

6.10

[IpuMeHsITh NOJYYSHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMAaTHUYECKHUE MOJICIIM JUIsl 33)1a4 peajibHOM




JKU3HU U ITPOBOAUTH COOTBCTCTBYIOIINEC BBIYUCIICHUSA C IPUMCHCHUCM HOI[O6I/I${ U TPUTOHOMCECTPUUICCKHUX

GyHKIHH (MTOIB3YSCh, TJIe HEOOXO0AMMO, KAJIBKYJIITOPOM)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
6 I'eomeTpus
6.1 Hauaneueie nonstus reometpun. Touka, npsMasi, OTpe30K, JIiyd. YToia. Bunael yrinos. BepTukanbHble 1 CMEX-
' HbIe yribl. buccekTpuca yrma. Jlomanasi, MHOroyroyibHEK. [lapasiesbHOCTh M MEPIICHINKYISIPHOCTD MPSMBIX
6.0 Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuu. [IpuMepbl CUMMETPUU B OKPYIKAOIIEM
' MHDPE
63 OCHOBHBIE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYJISI U TuHEHKkH. TpeyroiapHuk. BeicoTa, Mmennana, OuccekTpuca, ux
CBOMCTBA
6.4 PaBHOOEIpEHHBIN M PAaBHOCTOPOHHUM TPEYTroJIbHUKH. HepaBeHCTBO TPEYroabHUKA
6.5 CaoiicTBa U pU3HaKKU paBHOOEPEHHOTO TpeyroyibHUKa. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa M NMpU3HAKH MMApALIENbHBIX NPsMbIX. CyMMa YIJI0B TpeyroiabHUuKa. BHENIHME yIUIbl TpeyroJibHUKA
6.7 [IpsiMoyronbHBIM TpeyronbHUK. CBOMCTBO MeIMAaHBl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K TUIIO-
' TeHy3e. [Ipu3Haku paBeHCTBA MIPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSMOYTOIBHBIN TPEYTOIbHUK € yIiIoM B 30°
6.8 HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYroJbHHKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, Teopema o
0O0JIBIIIEM yTJIe U OOJIBIICH CTOPOHE TpeyroJbHUKA. [lepneHauKyIIsip 1 HaKJIOHHAS
6.9 I'eomerprueckoe mecTo Touek. buccekrpuca yria U cepeJuHHBIN NEPIEHIUKYISP K OTPE3KY KaK reOMeTpH-
' YECKHE MECTa TOYEK
6.10 OKpyXHOCTh U KpYyT, XOp/ia U TUaMeTp, UX CBONCTBA. B3anMHOe pacmosoxkeHne oKpyKHOCTH U npsimoi. Ka-

CaTClibHaA M CCKylIasd K OKPY>KHOCTH




6.11

OKDY)KHOCTL, BIIMCaHHAasA B YT'OJI. BrnucanHas u onycaHHas OKPYXHOCTH TPCYI'OJIbHHUKA

8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6 I'eomeTpus

6.1 Yetbipéxyronpauki. [lapanmenorpamMm, ero mpu3Hakyd U CBOWCTBA

6.2 [IpsiMmoyTronpbHUK, pOMO, KBaapaT, UX IPU3HAKHA U CBOMCTBA

6.3 Tpanenusi, paBHOOOKAs Tpamnelys, eé CBOMCTBA U npu3Haku. [IpsMoyroyibHas Tpamenus

6.4 Merton ynBoenust meauansl. LlenTpanbHas cummetpus. Teopema Daneca U TeopemMa O MPONOPIHUOHATIBHBIX
] OTpe3Kax

6.5 Cpennue JTMHUM TPEYToJdbHUKA U Tpanelnuu. LleHTp Macc TpeyrojapbHuKa

6.6 [Tonobue TpeyronbHUKOB, KO3 uiueHT nonodus. [IpusHaku nmogodust TpeyroabHUKoB. [Ipumenenue moao-
] OMs IpH PEIICHUU PAKTHYCCKUX 33714

6.7 DopmyJIBI SIS TUIOMIAIA TPEYTOJIbHUKA, MapaJieiorpaMma, poMoa M Tpaneuu

6.8 CpoiicTBa muioniaaei reomerpruueckux Guryp. OTHOIIEHHE TUIOMIAACH MO I00HBIX GUTYD

6.9 Brruncnenue mionaaei TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaTON Oymare

6.10 Teopema I[Tudaropa. [Ipumererne reopemsl [Irdaropa npu perneHUU TPAKTHYSCKUX 3314

6.11 Cunyc, KOCMHYC, TAHI€HC OCTPOTO yTjia MPSAMOYIOJIbHOTO TPEYrojabHUKa. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCcTBO. Tpuronomerpuueckue Gyakmuu yriuos B 30°, 45° u 60°

6.12 BriricaHHbI€ U 1IEHTPaJIbHbBIC YIJIbl, YTOJ MEXY KacaTeJIbHOW U XOPJIOW. YTJIbl MEXKAY XOpJIaMHU U CEKYIIUMU

6.13 BrnmcaHnHble 1 ONIMCAaHHBIE Y€ THIPEXYTOJbHUKHI

6.14 B3aumHoe pacrnonioskeHue IByX OKpykHOCTel. Kacanue okpyxkHocTeil. O0mue kacareabHbIe K JBYM OKpPYXK-

HOCTAM

9 KVIACC




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, Taurenc yrioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXKASCTBO. DOPMYJIbI IPUBEICHHUS
6.9 Pemenne TpeyroabHUKOB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne mpakTH4ecKHX 3a7ad ¢ MCIOJIb30Ba-
] HHUEM T€OPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB
6.3 ITpeobOpazoBanue noaoous. [1og001Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 mpou3BeICHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe Kaca-
] TEIBHON
Bexkrop, nnuHa (MOIyJib) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, TPOTUBOIIOJIOKHO HAMPABICHHBIE BEKTOPHI, KOJUIH-
6.5 HEapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIliy HaJ BEKTOpamMu. PaszmokeHue BeKTopa Mo IByM HEKOJUTHHEap-
HBIM BEKTOpaMm
6.6 Koopaunarsl BekTopa. CkasipHOe TPOU3BeIeHUE BEKTOPOB, IPUMEHEHUE JIJIsl HAXO0KJICHHUS JUIMH U YIJIOB
6.7 JlexapToBbI KOOPAMHATHI HA TIJIOCKOCTH. Y PAaBHEHHS MPSIMONU U OKPYKHOCTH B KOOPJIMHATAX, TIEPECEUCHUE OKPYIK-
] HOCTEW M OpsiMbIX. MeTo/1 KOOPJIMHAT U €r0 NPUMEHEHHUE
6.8 [IpaBusIbHbIE MHOTOYTOJILHUKH
6.9 Jnunaa okpykHOCTH. ['pagycHas M paguaHHas Mepa yriia, BRIYMCASHHUE JUIMH YT OKPYKHOCTEH
6.10 IInomane Kpyra, CEKTOpa, CErMeHTa
6.11 JIBWKEHUS ITIOCKOCTH U BHYTPEHHUE CUMMETpHUH GUryp (dyeMeHTapHble ipeacTaBieHus ). [lapamienbHpiii mepeHoc.
' IToBOpOT

MPOBEPSIEMBIE HA OI'D [1I0 MATEMATHUKE TPEEOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OB-
PA3OBATEJBbHOM MTPOT'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUS

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pPe3yJbTaTaM 0CBOCHHUsSI OCHOBHOI 00pa3oBaTeIbHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

VYMmenue ONCpHUpPOBATH MOHATHUAMU: MHOXKCCTBO, ITOJAMHOXCCTBO, OIICpAlIMU HAA MHOXCCTBAMH; YMCHUC

ONEPUPOBATH MOHATUAMHU: Ipad, CBI3HBIN I'pad, AepPEBO, IUKII, IPUMEHITh UX IPH PEIICHUN 3aa4; YMe-




HUE UCTIOIB30BaTh TpaduuecKoe MPeACTaBICHUE MHOXKECTB JJIsl OMMCAHUS PEAbHBIX MPOLIECCOB U SIBJIC-
HU, IpU PELIeHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB

Vmenue OIICpHUPOBATH NOHATUAMMU: OINPCACICHHUE, aKCHMOMA, TCOpEMA, JOKA3aTCILCTBO, YMCHUC pPacCIio-
3HAaBAaTb UCTUHHBIC M JIOKHBIC BbICKA3bIBaAHUA, IIPUBOAUTE NPUMEPLI U KOHTPIIPHUMEPEI, CTPOUTH BBICKA-

3bIBAHHUA U OTPUILIaAHUSA BBICKA3bIBaHUH

YMeHHe onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO, ACIIMMOCTh HATy-
paNIbHBIX YHCEN, MPU3HAKU JICIUMOCTH, LIEJI0e YHCII0, MOYJIb YUCIa, OOBIKHOBEHHAs o0k U JAeCATHY-
Has poOb, CTaHAAPTHBIM BUJ YMCIA, PAMOHAIBHOE YHUCIIO, HPPALIMOHAIEHOE YUCIIO, apu(MeTHUECKUi
KBaJPaTHbI KOPEHb, YMEHUE BBINOJIHATh JACUCTBUS C YUCIIAMM, CPABHUBATH U YIOPSAAOYUBATH YKCIIA,
MIPEACTABIIATh YUCIIA HA KOOPAUHATHOMN NPSIMOM, OKPYTJIATh YKCIIA; YMEHUE J€1aTh IPUKUIKY U OLEHKY

pe3ylibTaTa BRIYUCICHUI

YMeHne onepupoBaTh MOHSATHSAMHE: CTETIICHb C IEJIBIM ITOoKa3aTeneM, apu(MeTHIecKuil KBaapaTHBIN KO-
peHb, MHOTOWIEH, anredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETICHU
OOJIBITIE €AMHUIIBI, YMEHHE BBIMOJIHATH Pacu€Thl 1o hopmysiaM, mpeoOpa3oBaHUs MEIIbIX, TPOOHO-PAIIHO-
HAJIBHBIX BBIPAKCHUH U BBIPAKCHUH C KOPHSMH, Pa3JIOKEHHE MHOTOWICHA Ha MHOYKUTEIH, B TOM YHUCIIE
C MCIIOJIb30BaHUEM (OPMYIT Pa3HOCTH KBAJIPATOB M KBApaTa CYMMBbI H Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OAHOW IEPEMEHHOM, YUCIIOBOE
HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHUE PelaTh JMHEWHbIE U KBaJlpaTHbIE YpPAaBHEHUs, Jpo0-
HO-PallMOHAJIbHBIE YPABHEHMs C OJHOM IEPEMEHHOM, CUCTEMBI BYX JIMHEWHBIX YPaBHEHUH, JIMHEHHbBIC
HEPaBEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE M APOOHO-PALlMOHANIBHBIE HEPABEHCTBA C OJJHON MEePEMEHHOH,
B TOM YUCJIE IIPU PELIEHUN 3aa4 U3 IPYTUX NPEeIMETOB U MPAKTUYECKUX 3a]a4; YMEHHUE UCIIOJIb30BaTh
KOOPJAMHATHYIO MPSMYI0O U KOOPJMHATHYIO TUIOCKOCTB JUISI M300paskeHUs! pelleHHi ypaBHEHUH, Hepa-

BCHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: QyHKIWS, rpaduk GyHKINU, HYIH QYHKIIUH, TIPOMEKYTKH 3HAKOIIO-
CTOSTHCTBA, MPOMEXKYTKH BO3pacTaHMsl, YObIBaHUS, HauOOJbIIEE W HAaWMEHbIEe 3HAYCHUS (DYyHKIHH;
YMEHHE OIEPUPOBAThH MOHATUSAMU: MpsiMasi MPONOPIMOHAILHOCTD, JTHHEHHAs (DYyHKIHS, KBaapaTUIHAS
dbyHKIMs, 00paTHAs MPOMOPIMOHAIBHOCTD, TTapabosia, TunepOoia; yMeHue CTpOUTh Tpaduku QyHKIINH,
UCTIOJIB30BaTh IpadUKH JIJIsl OTIPE/ICIICHUSI CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, JUIsl PEIICHUS 3a/1a4 13
JAPYTruX y4eOHBIX TPEAMETOB U PEajbHOM JKU3HU; YMEHHE BBIpaXKaTh (OPMYJIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMU




YMmenue ONCpUpPOBATh MMOHATUAMU: TOCIICAOBATCIBHOCTD, apI/I(I)MCTI/I‘leCKa}I " reoMCeTpruYcCKasd nporpec-
CHUU; YMCHHC UCIIOJIB30BATh CBOMCTBaA HOCHCHOB&TGHLHOCTCﬁ, (bOpMyHBI CYMMBI U O6IJ.[€FO YJICHA IIpH pe-
MICHUHU 3a44a4, B TOM YHMCJIC 3aa4 U3 JPYIux yqe6HHx OpeaAMCTOB U peaHBHOfI KHU3HHU

YMeHnue pemarh 3aauu pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, JOJIU U YacTH, ABMXKEHUE, padoTy,
LIEHY TOBApOB U CTOMMOCTh MOKYTIOK U YCIIyT, HAJIOTH, 33/1a4d U3 00JaCTH yNpaBJICHUS JTUYHBIMHU U Ce-
MEHHBIMU (PMHAHCAMM); YMEHHUE COCTABIISATh BHIPAXKEHUS, yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI I10 yCIIO-
BUIO 3aJ]aud, HUCCJENIOBaTh IMOJIYYEHHOE DPELIEHHE U OICHUBATh MPaBIONOJ00HOCTh MOJYYEHHBIX pe-
3yJbTaTOB

YMeHue onepupoBaTh HOHATHAMU: QUrypa, TOUKa, OTPE30K, MpsimMast, JIyd, JOMaHas, yrojl, MHOTOYyTOJIb-
HUK, TPEYTOJIbHUK, PABHOOEPEHHBIN U pABHOCTOPOHHUI TPEYTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK,
MeanaHa, OMCCEeKTpHca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapajienorpaMM, pomO, mpsmMo-
YTOJIBHUK, KBaJpaT, Tpalelus; OKPYKHOCTb, KPYr, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemath 3a/1a4i, B TOM YHMCJIE€ U3 TOBCEJAHEBHON )KU3HU, HA HAXOXKACHUE T€OMETpH-

YECKHUX BEJIUYUH C MPUMEHCHUEM M3YUYCHHBIX CBOMCTB (hUryp U (hakToB

10

YMeHue onepupoBaTh MOHATHUSMU: PABEHCTBO (UIYp, PaBEHCTBO TPEYTOJbHUKOB; MapajuieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXAY MPSIMBbIMHU, TEPIEHIANKYIISAP, HAKIOHHAS, MPOEKIUs, TO10-
6ue uryp, nogoOHbIe TPEYTOJbHUKHA, CUMMETPUS OTHOCUTEIBHO TOYKU U MPSIMON; YMEHHE pacro3Ha-
BaTh PAaBEHCTBO, CUMMETPHUIO U MoA00ue QUryp, mapamieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B
OKpY’KaloIllleM MUpe

11

YMeHue onepupoBaTh MOHATUSMU: JIJIMHA, PACCTOSIHUE, Yrojl (BEJIMYMHA YIJa, CUHYC U KOCHHYC yIja
TPEYTOJIbHUKA), TUIOIIA/b; YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKAIOLIEM MUPE;
YMEHHE IPUMEHSTH (POPMYJIIBI IEPUMETPa U IUIOLIAd MHOTOYTOJIbHUKOB, JJIUHBI OKPY>KHOCTH H ILIOIIA-
I Kpyra, oobemMa IpsSMOYTOJIbHOTO TMapajieNienuIe/ia; yMEeHHe IPUMEHITh MPU3HAKU PaBEHCTBA Tpe-
YTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHUKa, TeopeMy [lugaropa, TpuroHomeTpudeckue coot-

HOIMICHUA JJIs1 BBIYMCJICHUA OJINH, paCCTOHHHﬁ, HJIOIJ_[aI[ef/’I

12

Ymenue u3o0paxkath miockue GUrypsl ¥ UX KOMOMHALIUU, IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C MO-
MOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MJIM CHMBOJIBHOMY OIHCa-
HUIO

13

VYMmenue OINCpHUPOBATH MOHATHAMU: NPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT, KOOPAWHATHI TOYKH, BEKTOD,

CyMMa BEKTOPOB, IPOM3BEJICHHE BEKTOpA HA YHCIIO, CKAJSIPHOE IPOM3BEACHHE BEKTOPOB; YMEHHE HC-




MOJIb30BAaThb BCKTOPBI U KOOPAHWHATHI AJII MPCACTABJICHUA NAHHBIX W PCHICHUA 3a4a4, B TOM YHCIIC U3
APYIux yqe6HBIX OoOpeaMCcTOB U peaHBHOﬁ KHU3HHU

14

YMeHue onepupoBaTh MOHITUSIMH: CTOJIOMKOBBIE U KPYTOBbIE JUarpaMMbl, TaOJIHIbI, cpeaHee apudme-
TUYECKOE, Me/IMaHa, HanOoJbllIee U HAaUMEHbIIee 3HAaUE€HUs, Pa3Max YMCIOBOrO HabOpa; yMEHHE U3BIIe-
KaTb, MHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MH(OPMAIIHIO, MPEICTABICHHYIO B Ta0lMIax U Ha Aua-
rpaMmax, OTPa)Karollyl0 CBOMCTBA M XapaKTEPUCTUKH PEABHBIX ITPOLIECCOB U SIBJICHUM; YMEHHE PacIo-

3HAaBaTh USMCHYMBBIC BCJIMYHMHBI B OKPYKAOIICM MHUPEC

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA ONBIT (CIy4YalHBIA KCIIEPUMEHT), JIEMEHTAapHOE COOBI-
THE (3JIEMEHTapHBI MCXOJ]) CIYyYailHOTO OIbITA, CIy4aiiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXO/IUTh BEPOSTHOCTH CIyYalHbBIX COOBITUI B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITH-
SIMU; YMEHHE pelaTh 3aJ1a4d METOI0M OPraHM30BaHHOIO Nepedopa U ¢ UCIOIb30BAHUEM MPABUIIA YMHO-
KECHHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI U SBICHHUMN, TOHUMATh POJIb MPAKTHYECKU
JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MHUPE M B KU3HHU; 3HAKOMCTBO C MOHATHUEM

HC3aBUCHUMBIX CO6BITI/II>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €TO POJBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BrIOMpaTh MOAXOASMIINN U3YYCHHBIM METOJ ISl PEIISHUs 3a7a4d, MPUBOJUTH IPUMEPHI MaTe-
MaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIC M KU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MaTeMaTHKU B
HCKYCCTBE, OMKMCHIBATH OT/ICTBHBIC BBIAAIONTUECS PE3YJIbTAThI, TOJYUYCHHBIE B XOJI€ PA3BUTHS MaTeMaTH-
KM KaK HayKH, IPUBOAUTH MMPUMEPHI MATEMATHUECKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW M BCE-

MHUPHON UCTOPHUH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
| Yucnia v BBIYUCICHUS
1.1 Harypanbsbie u nenble yncaa. [Ipu3Haku 1eTMMOCTH LEIbIX YHUCEI
1.2 OOBIKHOBEHHBIE U ACCITUYHBIC APOOU, TPOIEHTHI, 0€CKOHEUHBIE TIEPUOAUYECKUE APOOHU
1.3 PammonanbeHble uncia. ApudMeTHYecKHe Onepalyy ¢ palMOHATbHBIMU YHCIIAMH
1.4 JleiicTButenpHbIe yncia. ApudmMeTndecKue onepamuy ¢ AeMCTBUTEIbHBIMU YHCIIAMU
1.5 [TpuOamxEHHbBIE BHIYMCIICHUS, IPABUJIA OKPYTJICHHMSI, IPUKUAKA M OLIEHKA Pe3yJIbTaTa BHIYMCICHUI




2 AnreOpanyecKkue BhIpaKCHUS
2.1 bykBeHHbIe BhIpaKeHUs (BBIPAKEHHSI C TIEPEMEHHBIMU )
2.2 CreneHb ¢ 1enbIM nokasaresneM. CTeneHb ¢ pallMOHAIbHBIM TToKa3aTeseM. CBOWCTBA CTEIICHU
2.3 MHOro4JIeHbI
2.4 Anreopandeckast ApoOb
2.5 ApudMeTHIeCKHI KOPEHb HATYpaIbHOU cTeneHu. JIeHcTBHS ¢ apuMETHISCKUMH KOPHSIMH HAaTYPaTbHOU CTETICHU
3 YpaBHeHUs M HEPABEHCTBA
3.1 Ilenble u mpoOHO-pallMOHANIbHBIE YpaBHEHUS. CHCTEMBI H COBOKYITHOCTH YPaBHEHUH
3.2 Llennie U apoOHO-palMOHAIbLHBIC HepaBeHCTBA. CHCTEMBI M COBOKYIIHOCTH HEPABCHCTB
3.3 Pertenuie TEKCTOBBIX 3a1a4
4 UncioBble 1OCIeI0BATEIbHOCTH
4.1 [TocaemoBaTeIbHOCTH, CIOCOOBI 33 IaHMS TIOCISI0BATEIbHOCTEH
4.2 Apudmerrueckasi U TeoMeTpudecKas nporpeccuu. PopMyina CI0KHBIX TPOLIEHTOB
5 DOyHKIWHU
OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkuuu. O6nacte onpeneneHus 1 MHOXKECTBO 3HAUEHUH (PyHK-
5.1. uuu. Hymn dyaknmn. [IpomexyTku 3HaKONOCTOSHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (PyHKITMU. MaKCUMyMbl U MH-
HUMYMBI GyaKImy. HanbGoaplee 1 HamMeHbIee 3Ha4eHre GYHKIIMN Ha POMEIKYTKE
6 KoopauHatel Ha MpsiMO# M TIJIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlexkapToBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomeTpus
7.1 ['comeTprueckre GUIypsl U UX CBOMCTBA
7.2 TpeyroapHUK
7.3 MHOTOYTOJIBHUKH
7.4 OKpY)XKHOCTh M KPYT




7.5 M3mMepeHne reoMeTpUIeCKUX BETUYHH
7.6 BekTopsl Ha MIOCKOCTH
8 BeposaTHOCTE M CTaTHCTHKA
8.1 OnucaTenpHas CTAaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'padbr

YYEBHO-METOINYECKOE OBECIHEYUEHUE OBPA3OBATEJIBHOT'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA
METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET




