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MHNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHUH M B3aUMHOE DPAacCIOJIOKCHHE, ONMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o01miero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT MPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MATEMaTUYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTcs CTPOUTH
MaT€MaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC DPa3JIeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/[Brxkenus miuockoctu», «IIpeodpazoBanust mogoous».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henemnw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).
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COAEPXKXAHUE OBYUEHUA

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHYecKMX 3aad C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lomob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUHU
OTPE3KOB CEKYLINX, TEOPEMA O KBaAPATEe KacaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nojkeHune BEKTOpa IO JIBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHNUE JIJI1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHHUS NPSIMOM U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NpAMBIX. METO KOOpAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJNBHUKHU. JImmHa oOKpyxkHOCTH. I'pamycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Iyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (dJIeMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«I'eoMeTpus» XxapaKkTepU3yrOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEPECAa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€éMaTUK{, LEHHOCTHbIM OTHOLIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW HIKOJbI, K MCHOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii €ro
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIMOHUPOBAHUS
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pPa3IUYHBIX CTPYKTYp, SABJIEHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHUEM JOCTM)KEHHM HAyKd, OCO3HAHHUEM Ba)XKHOCTH
MOPaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKON HaIlpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCIEIIHOW MpodheccHoHATIbHOU
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOpOM U
MOCTPOEHUEM MHIMBUIYAIbHON TPAEKTOPUH O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) hcTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, pPACCYX IACHUH, YMEHHIO BUJETh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

OpUEHTalUMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOIIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
NIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUINMMH HABBIKAMHM MCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryaspHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMEel HAa IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJI PELICHUs 3a]1a4
B 00JIACTM COXPaHHOCTH OKPY’KaIOIIeH cpeibl, IUIAHUPOBAHUSA IOCTYNKOB H
OLIEHKM HX BO3MOXHBIX IOCJIEICTBUI ISl OKpY’KaIOLIEH cpeabl, OCO3HAaHUEM
IJ100aBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIEM U MyTel UX PeIIeHuUs;

8) ajanTanusa K U3MEHAWIIMMCH YCJIOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO JEATEIBHOCT, B TOM UHUCIIE
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YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU AESITENbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OMBbITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(GopMyIMpOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
OPUHUMAEMbIE DPEIIECHUs U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble jioruyeckue 1eiicTBU:

e BBIABITh M XaPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MATEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHATHUSMHU, (POPMYyIUPOBATH
OTpEJeICHUs]  TIOHATHM, yCTAaHABIWBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanmy, OCHOBaHUA i OOOOIICHWS WU CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHbIE U OTpUIIATEIbHBIC, C€AUHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npoTuBopedrs B (akTax, MAHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JeJaTh BBIBOABI C HKCIOJB30BAHHEM 3aKOHOB JIOTHKHU, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3bupaTh JTOKa3aTEIIbCTBA MATEMATHYCCKUX YTBEPKICHUU (TMPSIMBIC M OT
MPOTUBHOTO), TIPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JI0Ka3aTeIhCTBa
MaTeMaTU4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPUBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CMOCOO pemieHusT ydeOHOM 3amadu (CpaBHMBATh HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOMpAaTh HauOoJee MOAXOMAIINA C y4ETOM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eMCTBUA:

e HCIOJBH30BAaTh BOIPOCHI KaK HMCCIEIOBATEIHCKAN WHCTPYMEHT ITO3HAHMS,

dbopMynmupoBaTh BOMPOCH, (PHUKCUPYIOIIME MPOTHBOpEYne, MpodIemy,



CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIlaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAHUE IT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKTy COOOI;
CaMOCTOATEILHO (POpMYyIUPOBaTH 00OOIIEHNS W BBIBOJIBI 10 pe3yiIbTaTaM
MPOBEIEHHOTO HAOJIFOJCHMS, HCCJICAOBAHMS, OIICHHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TaKKE BBIJIBUTaTh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB M OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMY MPEACTaBICHUS HMHPOPMALUU UM WIUIFOCTPUPOBATH
pellaeMble 3aJaud  CXe€MaMH, JuarpaMMaMH, HHOM TIpaduKod M HX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHPOpPMALMU IO KPUTEPUSIM, NPEII0KEHHBIM
y4uTeneM Uin chOpMyITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETSIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOMY pPEIICHUS
3aJ1a4yu, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMBbI, perraeMoii 3aa4u, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pEIICHUs, COIOCTaBIATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JHWAJIOTa, OOHApPY)KMBATh Pa3U4Me M CXOJCTBO ITO3WIIMHA, B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  PE3YNbTAThl  PEIICHUS 3a/1auu, HKCIIEPUMEHTA,
WCCJIEIOBAHMSI, TPOCKTA, CAMOCTOATEILHO BHIOMPATHh (hOPMAT BHICTYIUICHUS
C y4€TOM 3aj1a4 MPe3eHTAIMA U OCOOCHHOCTEH ayAUTOPUH;

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHIUBHIYyaIbHOM
paboThI MpU pelIeHnH YIeOHBIX MAaTeMaTHIECKUX 3a/1a9;

MPUHUMATH 11€]h COBMECTHOM JESITEIIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW palOThI, pachpenensaTh BHUIbI pPabOT, JOTOBApPUBATHCA,
o0CyXIaTh MPOLIECC U Pe3yabTaT pad0Thl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJIEH;



e Yy4YaCTBOBaTh B TIPYNHoBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh PaOOThI
U KOOpAWMHHMPOBATb CBOMU JEHCTBUS C JAPYTMMH WIEHAaMU KOMAaHJBbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIEC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanms:

e CaMOCTOSITEJIHO COCTAaBJIATh IUIAH, AJITOPUTM pEUIeHUs 3ajaud (WId ero
4acTh), BBIOMpaTh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIAJAETH CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U pe3ysbTara
penIeHuss MaTeMaTUYECKOH 3a1a4H;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh [P PEUICHUH 33Ja4H,
BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YNIbTATa AEATEIBHOCTH MMOCTABICHHON LIENH U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIelu,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOIUTh C UX
MIOMOIIBIO  Pa3JIMYHBIC 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYrONbHUKA («periecHue
MPSAMOYTOJIEHBIX TPEYTOJBHUKOBY). HaXoauTh (¢ MOMOIIIBIO KaTbKYJIATOPA) JJTHHBI
Y YTJIBI JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThcs popMyliaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUESCKUM
TOXKIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUICCKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHUS Pa3IMYIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOIbHUKOBY»), MPUMEHITh HX MpHU
pEIIeHUH TeOMETPUUECKIX 3a/1a4.

Brnagets moHATHSAMH — NpeoOpa3oBaHMS — TOJOOMS, COOTBETCTBEHHBIX
2JIEMEHTOB MOJ00HBIX Guryp. [loap30BaThcs CBONCTBAMU MTOA00OMS MTPOU3BOIBHBIX
buryp, ymeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIIbI y TOAOOHBIX (uryp.
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[IpumeHsaTh CBOMCTBa TOMOOWS B MPAKTHUYCCKUX 3a7avax. YMETh MPUBOIUTH
IPUMEPHI TOOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tosp30BaTECSA TEOPpEMAMU O NMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BENCHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpamH, MOHUMATh MX TE€OMETPUUECKUNA W (HU3HUECKUN
CMBICJI, TPUMEHSITh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJIUH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pELIEHUU T€OMETPUYECKUX U NTPAKTUYECKUX 3a/]1a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAMaHHOM MEpHI YIJId, YMETh BBIYUCIATH IUIOIIAb
Kpyra u ero yacreu. IIpuMeHsaTh o1y4YeHHbIE YMEHHUS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH U1 3a/1a4 PEATBHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (YHKUMH (TOJIB3YACh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne KoJsaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
pa3aesioB U TeM (npposrie)
n/ HpOrpaMmb Bceero KP P oOpa3oBaTe/ibHbIE
n pecypchl
Tpuronomerpusi.
Eggﬁ;hy?;]s u bu6nmoreka [IOK
16 https://m.edsoo.ru/7f41al
CHUHYCOB. 2
Pemenne =
TPEYrOJIbHUKOB
[IpeobOpaszoBanue
noxoous. bu6nmoreka [IOK
Merpuueckue 10 https://m.edsoo.ru/7f41al
COOTHOILLIEHUS B 2C
OKPY>KHOCTH
bubnuorexa [JOK
Bexropst 12 https://m.edsoo.ru/7f41al
2C
JlexapToBEI bubnuoreka [JOK
KOOPAMHATHI Ha 9 https://m.edsoo.ru/7f41al
IIOCKOCTH 2
IIpaBunbHbBIE
MHOTOYTOJIbHUKHI
. dmuna bubmmorexa [JOK
OKPYXHOCTH H 8 https://m.edsoo.ru/7f41al
IJI0ILAIb KpyTa. 2C
Beruucnenue
miomaaei
TTBiKenus bubmmorexa [JOK
6 https://m.edsoo.ru/7f41al
TJTIOCKOCTH
2C
ggjgﬁf;‘;‘f BuGmmorexa IJOK
’ 7 https://m.edsoo.ru/7f41al
CHCTEMATH3ALA 2
3HAHUH =
OBIIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOTPAMME

CornacHo METOJMYECKUM PEKOMEHIAIUAIM 00 0COOEHHOCTSX IMperojaBaHus MateMaTuku B 2026-
2027 ydaeOHOM roay TeMaTHYECKOE TJIAHUPOBAHUE BBHIITOJTHEHO C YYETOM PACIIOIOKEHHS YIeOHOTO
MaTepuajia B Y4eOHHMKE, B COOTBETCTBHHM C METOJWYECKMM IOCOOMEM K MPEeIMETHON JMHUU
yueOnnkoB no reomerpun JI.C.Atanacsina, B.®. byry3osa, C.b. Kagomniesa u np, 2-e usznanue,
Mocxksa

«IIpocsenienuey,

2023.


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IHOYPOYHOE IINTAHUPOBAHHUE

No HasBanue paznena KonnuectBo yacoB Jarta n3ydenus DJIEKTPOHHBIE
/o (K0J1-BO YacoB), QppoBbIE
TEMBI YpOKa Beero Kp TP 9A. B oOpa3zoBareib
HBIE PECYPCHI
1aH (dakr

1. | IToBTOpEHue. 1
TpeyroiabHUK.

IIpssMOyTONBHBIM
TPEYTrOJbHUK.
Pemenue
MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB.

2. | YeThIpeXyroJIbHUKH. 1

3. | YeThIpeXyroIbHUKH. 1
JlmarHocTuveckas
pabora

4. | Iloustue BekTopa. | 1 bubnuoTeka
PaBeHCTBO BEKTOPOB. [HOK

https://m.edso
0.ru/8a144960

5. | OTknagsIBaHue 1
BEKTOpa OT JaHHOM
TOYKH.

6. | Cymma asyx | 1 bubmmoreka
BEKTOPOB. 3aKoHbI ITOK
CIIO)KEHUSI BEKTOPOB. httos://m.edso
Hpasmo 0.ru/8al44a8c
napajuiesiorpaMma.

7. | Cymma  Heckombkux | 1
BEKTOPOB

8. | BerunTanue BexkTopo | 1 bubnuoreka

[HOK
https://m.edso
0.ru/8al144d52

9. | [IpousBenenune 1 bubnuoreka
BEKTOpa Ha YHUCIIO. LHOK

https://m.edso
0.ru/8a14539c

10. ] Mpmmenerme 1 bubnmoreka
BEKTOPOB K PEIICHHUIO TTOK
sanat 1 https://m.edso
JI0Ka3aTeNIbCTBY 0 ru/8al4550e
TEOpeM -

11. | Pemenue 3amaq 1



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
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12.| Paznoxxenue BekTopa bubnuoreka
o JIBYyM LHOK
HEKOJUTHHEAPHBIM https://m.edso
BEKTOpaM 0.ru/8al44c3a
13. | KoopauHatel BeKTOpA. bubnuoreka
HOK
https://m.edso
0.ru/8a1458c4
14.| CBa3b MEXITY
KOOpJIUHATaAMH
BEKTOpa "
KOOpJIUHATaAMH ero
HavaJjia ¥ KOHIIA
15. | [Ipocreiimme 3agaun B bubnuoreka
KOOpJMHATAaX. LHOK
https://m.edso
0.ru/8a145b08
16. | YpaBHeHue nuHMHM Ha bubnuoreka
IUIOCKOCTH HOK
https://m.edso
0.ru/8a145c48
17.| YpaBHeHne
OKPYKHOCTH
18. | YpaBHeHue npsmoii bubnuoreka
[HOK
https://m.edso
0.ru/8al4635a
19. | Pemenue 3amau bubnuoteka
[HOK
https://m.edso
0.ru/8a146620
20. | Pemrenue 3amauy.
21. | KonTpoJbHas
padora Nel
22. | Cunyc, KOCHHYC, bubnmorteka
TAHT€HC ¥ KOTAHTEHC HOK
yria https://m.edso
0.ru/8al424bc
23. | OcHOBHOE
TPUTOHOMETPHYIECKOE
TOXAECTBO. POpMYyIIBI
TIPUBEICHUS
24. | ®opmyiisl JU1sL
BBIUYHCIICHUS
KOOpJIUHAT TOYKH.
Yrnosou
KOA(QPHUIHUEHT NPsIMOi
25.| Teopema o TUIOIIAN Bubnuoreka
TPEYTOJIbHUKA. ITOK



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
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Teopema cunycoB

https://m.edso
0.ru/8al14336¢

26.

Teopema cunycoB

27.

Teopema kocuHyCOB

bubanoreka
HOK

https://m.edso
0.ru/8al42d5e

28.

TeopemMa KOCHHYCOB.
Pewmenne
TPEYrOJIbHUKOB.
N3mepurenbHbie
paboThI

bubanoreka
HOK

https://m.edso
0.ru/8al42e8a

29.

Yron MEKIY
BEKTOPAMH.
CkansipHoe
MIPOM3BEICHUC
BEKTOPOB

30.

CkanspHoe
MIPOU3BEICHNE B
KOOp/AMHATaXx.
CBoiicTBa CKaJIIPHOTO
MIPOU3BEICHNUS
BEKTOPOB

31.

Pemenue 3agau

32. | KonTpoabHas
padora Ne 2

33. | [IpaBuIBHHBII
MHOTOYTOJIbHHK. bubnmnoreka
OKpyXHOCTb, [HOK
OIUCaHHas OKOJIO https://m.edso
MPaBUIILHOTO 0.ru/8al46fda
MHOT'OYTOJIbHUKA

34. | OkpyXHOCTb, bubnuoreka
BIICaHHAs B [HOK
MPaBUIIBHBIH https://m.edso
MHOT'OYTOJIbHUK 0.ru/8al472c8

35. | ®opmysl JUTS
BBIYKMCIICHUS TUTOIIA TH En6imorexa
MPaBUILHOTO LIOK

MHOFOerJ'II)HI/IKa, €ro
CTOpPOHBI M pajguyca
BITMICAHHOM
OKPY>KHOCTH

https://m.edso
0.ru/8al4714c

36.

JlnmuHa OKpyKHOCTH

bubanoreka
HOK

https://m.edso
0.ru/8al47426



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
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37.

Panuannas mepa yrna

bubauoreka
LHOK

https://m.edso
0.ru/8al147750

38.

[Imomane kpyra

bubauoreka
LHOK

https://m.edso
0.ru/8al147750

39.

[momanes Kpyroeoro
CEeKTopa

bubauoreka
LHOK

https://m.edso
0.ru/8al47c82

40.

Pemenue 3agau

bubaunoreka
HOK

https://m.edso
0.ru/8al47f16

41.

Pemenue 3agau

42.

Pemenue 3agau

43.

KoHnTpoubHasn
pabora Ne3

44,

OTto0pakeHue
IUIOCKOCTH Ha ce0s

bubaunoreka
[HOK

https://m.edso
0.ru/8al47f16

45.

IlonsTue JABWKCHUA
IIIIOCKOCTH

46.

Hamnoxenus u
JBUKEHUSI, PaBEHCTBO

¢duryp

47. | TapasnienbHbIi
MIEPEHOC
48. | ITapamienbHbIid bubnuoreka
MEPEHOC HOK
https://m.edso
0.ru/8a1480e2
49. | TloBopoTt
50. | TlonsATHE CHMMETpHH bubnuoreka
¢uryp. [Ipaktudeckue HOK

MPUIIOKEHHUS https://m.edso

CUMMETpPUI 0.ru/8al148524
51. | [IpumeneHwue bubnuroreka

JBUKEHUN K PEIICHUIO HOK

3a1a4

https://m.edso
0.ru/8a148650

52.

Pemrenue 3anau



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

14

53. | KourposbHasi
padora Ned
54. | TlpencraBneHue 0
MoA0OHBIX (purypax.
[TonoOHubIe
MHOTOYTOJIbHUKH
55. | Teopemsl 0 bubnuoreka
nepuMeTpax u HOK
IUIOIIASX TMOA00HBIX https://m.edso
MHOT'OYTOJIbHUKOB 0.ru/8a148920
56. | l'omoretus. CaoiicTBa

T'OMOTETHHN

57.

ITomobOue
IIPOU3BOJIbHBIX PUTYP

58.

[Tpumenenue momoous
¢buryp K
JI0Ka3aTeIbCTBY
TEOPEM M PEHICHUIO
3amaq

59.

[Ipumenenue nogodus
K PEHICHHIO 33]1a4

60.

Pemenue 3agau

61.

KonTpoabnas
pabora Ne5

62.

[ToBTOpEHME,
00o01Ienue,
CHUCTEMAaTU3aLIHs
3HaHui. 3mepenne
reOMETPUUYECKUX
BEJIMYMH.
TpeyroiabHUKN

bubaunoreka
[HOK

https://m.edso
0.ru/8a148524

63.

[ToBTOpEHME,
0000111EHNE,
CUCTEMaTH3aIus
3HaHWM.
[TapannensHbie U
MepHeHIUKYISIPHbIE
TIPSIMbIE

bubaunoreka
[HOK

https://m.edso
0.ru/8a148650

64.

IToBTOpEHME,
000011IcHNE,
CHUCTEMAaTU3aLNS
3HaHUMU.
OKpy>KHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOEHUS. YTIIbI B
OKPYKHOCTH

65.

[ToBTOpEHME,
0000111cHNE,
cucTeMaTu3alus



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
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3HaHUN. Brimcanneie
M OIIICaHHEIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

66.

Hrorosas
KOHTPOJIbHas padora

67.

Pemenue 3agau 1o
BCEMY KYpCYy

68.

Hrtoroseiii ypok

OBIIEE

KOJIMYECTBO

YACOB 110 ITPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

I'eomerpus
3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOIAUTH C UX
MOMOIIBI0 PA3NMYHBIE JIIEMEHTHl MPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA

(«pemieHne  MPSAMOYTOJBHBIX  TPEYroJAbHUKOB»). Haxomuth  (c

IIOMOIIBIO Kaanyﬂ;[Topa) AJIMHBI U YIJIbIL JJIA HETAOJMYHBIX 3HAYEHUI
ITonp3oBatbes Q)OpMyHaMI/I IIPpUBCACHUA n OCHOBHBIM

TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIsI HAXOXICHUA COOTHOIICHUMN

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNHAMHA

6.3

Hcnonp3oBaTh TEOpPEMBI CHUHYCOB M KOCHUHYCOB Ul HAaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX ITPU PCIICHUHN T'COMETPUUICCKUX 3aaayd

6.4

Bnagers mnonstHsMH TpeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
a1eMeHTOB MoAo0HbIX (uryp. Ilomp3oBaThCcsi CBOMCTBAMHU MOI00MS
MIPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YIIIBI Y
noo0HbIX Quryp. IlpuMeHsTs cBOiicTBa MOJOOMS B NPaKTHYECKUX
3aja4ax. YMeTb NpPUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B

OKpY’KaroIllleM Mupe

6.5

6.6

ITonp30BaThCA TeOpeMaMu O IMPOU3BCACHUHN OTPE3KOB XOpHA, O

MPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHON

[lons30BaTbcst BEKTOpaMM, T[OHUMATh WX TE€OMETPUUECKUN U
(bU3UYECKUN CMBICI, TIPUMEHSITh MX B PEIICHUH T€OMETPUUYECKUX H
¢busnueckux 3agad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

AJI HAXOKACHHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IIIOCKOCTHU, IPHUMCHATH €ro B

PCHICHUU T'COMCTPUYICCKUX U IMTPAKTHUYCCKUX 3aJ1avd
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6.8

6.9

6.10

Biagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIUHCIATH IUIOHIanb Kpyra M ero 4acred. IIpumensars

IIOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

HaxomuTh ocu i EHTPBhl CUMMETPHUH (QUTYD, TPUMEHSTH JABHKEHUS

IIJIIOCKOCTH B HpOCTCfII.HPIX ClIy4daiax

[IpuMeHsTH TONyYEeHHBIE 3HAHUS HAa TMPAKTHKE — CTPOHTH
MaTeMaTU4ecKue MOJENU Ui 3a1ad peajbHOM JKU3HH U MPOBOIMTH
COOTBETCTBYIOIIME BBIYHCICHUS C TPUMEHEHHEM TMOJ00us |
TPUTOHOMETPUYECKHX (QYHKIUN (TMONB3YsCh, T/A€ HEOOXOAMMO,

KaJIbKYJISITOPOM)
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kox IIpoBepsieMblii 31€eMEHT COJEePKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. PemeHue
6.2 MPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue coOTBETCTBEHHBIX 3JIEMEHTOB
. Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeabHOH
Bektop, nmnmHa  (MOaynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTOPBI,
65 MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalliy HaJ BeKTOopamu. PaznokeHue BeKTopa mo ABYyM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE TMPOU3BENICHHE BEKTOPOB, IPUMEHEHHUE IS
' HAXOXICHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MePEeceYeHNne OKPYKHOCTEH M MPSAMBIX. MeToa KOOpAWHAT U €T0
MIPUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUTUH YT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTopa, cerMmeHTa
611 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH ¢(uryp (31eMeHTapHbIe

npencrasienus). [lapamiensusiil nepenoc. IloBopot
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMU, YMEHHUE OIEePUPOBATH MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOILIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, INPUBOJINUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHU M

YMeHue ornepupoBaTh MOHATHSAMHU: HATypadbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTh HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHCJA, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YKCIA, PallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBUS C  YHUCJIAMH, CpPaBHUBATb U
YHOPSIIOYMBATh YWCA, TMPEACTABISITh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneH!
Oosbllle €AMHUIBI; YMEHHME BBIOMHATH PAcdy€Thl MO (QopMmylam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHMEM (OPMYJ Ppa3HOCTH KBAJApaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH
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YMeHHe onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBaJpPAaTHHIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUHN 33134 U3 IPYrux MpeaMeTOB
W TPAKTUYECKUX 33Ja4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
MNpSMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTH ISl M300pa)KeHHsI pEelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HaWOONbIIEC W HAaUMEHBIIEE 3HAYCHUS
GbyHKINNT; yMeHue OIIEPUPOBATH TOHSATHUSIMH: npsiMast
NPOTIOPIHOHATIBHOCTD, JTMHEHHAs (YHKIHS, KBaJpaTUuHas (QyHKIUS,
oOpaTHass TPOMOPIHMOHATBLHOCT, TMapaboiyia, Trurepoosia; yMEeHHE
CTPOUTH TpapuKu QYHKIUH, UCIOIB30BaTh IpadUKHU AJIS ONpeaeIICHUs
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, ISl PEUICHHS 3a/1a4 U3 JPYTHX
y4EOHBIX TpPEAMETOB U pealibHOW JKM3HMU; YMEHHE BBbIpaXXaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJEA0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHuH 3ajad, B TOM YMCIe 3a/1ad U3 JPYTUx

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHne pemiath 3aJaud pa3HbIX TUIIOB (B TOM YHCJI€ Ha MPOIICHTHI,
IO W 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTH
TTOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTH YIPABJICHUS] JIMYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTaBIISAITh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJ1auH,
MCCIIeIOBATh MOJIYYEHHOE PEIIEHUE W OLEHUBAThH MPaBIONOA00HOCTh

MOJIyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh HNOHATHAMM: (QHUrypa, TOUKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOESAPEHHBIH

U PaBHOCTOPOHHUH TPEYroJbHUKH, MNPSIMOYTOJbHBINM TPEYroibHUK,
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10

Me/iMaHa, OUCCEKTpUca U BBICOTA TPEYroJbHMKA, YETHIPEXYIOJIBHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBaJpaT, Tpamnenus;
OKPY>KHOCTb, KpPYT, KacaTelbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/laud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIEHUE I€OMETPUYECKHUX BEIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp 1 (hpakToB

YMeHue OomnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIBHUKOB; IapalIeIbHOCTh M IEPIEHIUKYIAPHOCTDh INPSAMBIX,
yroin MeXAy IpsMBIMH, [EPICHIUKYISAP, HAKJIOHHAs, IPOCKLUS,
nojxobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMuMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KaroIleM
MHUpE; YMEHUE MpPUMEHATh (OpMyJbl TEepUMEeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

13

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl ¥ HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TMOMOLIBI0 YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

YMeHue  omepupoBaTh MOHATHSIMHU: TPSMOYTOJIbHAas  CHCTEMa
KOOpJAMHAT, KOOPJIMHAThI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOU3BE/ICHNE BEKTOPA HA YHCIIO0, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHUE HCHOJb30BaTh BEKTOPbl M KOOPAMHATHI JJI MPEACTaBICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYTUX YUeOHBIX

IIPEAMETOB U pPeajIbHOM JKU3HU

14

yMCHI/IC OHGpI/IpOBaTI: IIOHATHUAMMU . CTO.II6I/IKOBBI€ nu KPYTOBBIC
IUarpaMMbl, TaONWIBL, cpeaHee  apudMeTHYECKoe, MeIuaHa,

HauOoJplllee M HAaUMEHbIIee 3HAYEHUs, pa3Max YHCIOBOrO HabOpa;
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YMEHHME  U3BJIEKaTh, MHTEPHPETUPOBATH M  IPEOOpPa3OBHIBATH
uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPaXKaKOIyI0 CBOMCTBA M XapaKTEPUCTHKU PEaJbHBIX MPOLECCOB U
SBJICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUpe

15

16

YMeHHue onepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHbII
SKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4alflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHPE U B IKU3HU;
3HAKOMCTBO C TMIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOASIMIMKA W3YYEHHBIM METON AJIs pPEeLIeHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH
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HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHBIE
- NepPUOANYECKHE TPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanud ¢ palroHaTbHBIMU
- YUCIAMU

14 HelictButenpHble uncia. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
- YUCIAMU

15 [IpubnmxEéHHbIe BBIUMCICHUS, TPABHJIAa OKPYIJICHHMs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BRIUUCIECHUN
2 Anrebpanyeckue BbIpaXeHHs

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAJIbHBIM I10Ka3aTEJIEM.
. CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHU. HenictBus c
' apupMeTUIECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHEeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 [lenbie u npoOHO-palnoHabHblEe HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
- HEPaBEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
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Apudmernueckass u reomerpudeckas nporpeccur. Dopmyna  CIOKHBIX

4.2
IPOIICHTOB
S) OyHKIMH
OyHknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxiuu. IIpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BeTMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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