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PaGouasi nporpaMmMa no reoMeTpum 1Jist /—9-X KJIacCOB

IHosscHuTEABHAA 3AIIHMCKA

PaGouas mporpamma ydebHOro Kypca «I'eoMeTpus» Ha ypOBEHb OCHOBHOTO OOIIETO
oOpazoBanus s ooydaromuxcst 7—9-x kimaccoB UOY «Benaay pazpaboTaHa B COOTBETCTBHH
¢ TpeOOBaHUSMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(benepaabHOro rocyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o0111ero 00pa3oBaHuUsY,

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHOn
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o CII2.4.2.4283-26 «CaHuTapHO-3IUAEMUOIOTHYECKHE TPEOOBAHMS K OPTaHU3aAIUSIM
BOCTIMTaHUS U OOYUEHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOICHKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIaBHOTO caHUTapHOTro Bpaya oT 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «'urueHnueckre HOPMaTUBBI U TPEOOBaHUS K 00ECIICUECHHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKACHHOMN
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e KOMIUIEKCHBIM IJIAHOM MEPOTIPUSATUH MO MOBBIIICHUIO KA4eCTBa MAaTEMaTHUECKOTO
U €CTECTBEHHO-HAy4IHOTO oOpa3oBanus Ha repuoy 1o 2030 roma.

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus YOY
«Bennay.

I'eomeTpHst Kak OAMH U3 OCHOBHBIX Pa3/IeNIoOB IIKOJIBHOM MaTeMaTUKH, UMEIOLINIA CBOEH
ENTbI0 00ECTIeYUTh N3YYEeHUE CBOICTB U pa3MepoB (GUTYp, HX OTHOIICHUN W B3aMMHOE
pacrioyio’keHue, ONUPaeTcsl Ha JOrMYECKYI0, T0Ka3aTeNIbHYIO JTUHUIO. LIeHHOCTh n3yueHus
TeOMETPHH Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHUs 3aKITFOUAETCS B TOM, UTO
00yYaroIuiCs YYUTCs MPOBOAUTH JOKA3aTENIbHBIE PACCYXKIECHUS, CTPOUTH JOTMYECKHE
YMO3aKITIOYCHHS, JIOKA3bIBATh UCTHHHBIC YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXHBIM, IPOBOJIUTH PACCYKIEHHSI «OT MPOTUBHOTOY, OTINYATh CBOMCTBA OT NMPU3HAKOB,
(bopMyIHpOBaTh OOpAaTHBIE YTBEPKIACHUSI.

[enbio n3yueHusi reOMETPUH SBIISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PeLIeHUN
KaK MaTeMaTHYeCKUX, TaK U MPAKTHUECKUX 33J]1au, BCTPEUYAIOIIUXCS B PEaTbHOM JKU3HU.
OOyuaromuiics JOJKEH Hay4YUThCS ONPEAEIUTh TEOMETPUIECKYIO (PUTYPY, OMUCATh CIIOBaMU
YepTeK WM PUCYHOK, HAlTH ITUIOIIA/b 3eMEJIbHOI0 Y4acTKa, paCCUUTAaTh HEOOXOAUMYIO
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JUTMHY OTITOBOJIOKOHHOTO Kabest uin TpedyemMble pa3Mephl rapaxa s aBromoouss. [Ipu
pELICHUH 3aa4 MPAKTUIECKOTO XapaKTepa 00yJalOMUICs YUYUTCS CTPOUTh MAaTEMaTHUECKHE
MOJIENIN PEANbHBIX )KU3HEHHBIX CUTYaIUi, TPOBOIUTH BHIYUCICHUS M OIICHUBATH
MOJY4EHHBIH pe3yIbTar.

BaxxHo nmoguepkuBaTh CBA3M r€OMETPHUH C JPYTUMHU YyUeOHBIMU IIPeIMETaMi, MOTUBUPOBATH
MCIOJIb30BATh OMPECIICHUS TEOMETPUUYCCKUX (PUTYp U TIOHATUH, TEMOHCTPUPOBATH
MIPUMEHEHHE MTOJTyYEHHBIX YMEHUN B (DU3HUKE U TEXHHUKE. DTH CBSI3U Hanboliee IPKO BUJIHBI B
TeMax «Bektops», « TpUroHoMeTpudecKkrie COOTHOLIEHUsD», «MeToa KOOpIUHAT» U
«Teopema ITudaropar.

VY4eOHsIii Kypc «I'eomMeTpus» BKIIIOYAET CIEAYIOLIME OCHOBHBIE PA3/€iIbl CONEPIKAHNUS !
«["'eomerpuueckue GUrypsl U UX CBOMCTBay», «M3MepeHre reoMeTpU4EeCKUX BETUUNH,
«/lexkapTOBBI KOOPAMHATHI HAa INIOCKOCTUY, «BEKTOPBI», «/IBUKEHUS IIIIOCKOCTH,
«IIpeobpazoBanus MOAOOHUSY.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7-Mm kiacce — 68 yacos
(2 gaca B Heneno), B 8-M Kitacce — 68 wacos (2 yaca B Heneno), B 9-M kiacce — 68 wacos (2
yaca B HEJEIIO).

Jlis peayin3anuu mporpaMMbl UCTIONB3YIOTCS YICOHUKH, TOMYIEHHBIE K HCITOJIb30BAHHIO
HpI/I pea.nmaul/n/l NMCHOIIINX FOC}’I[apCTBeHHYIO aKKpCI[I/ITaIII/IIO 06p330BaTCJII)HI)IX HpOFpaMM
HaYaJIbHOTO O0IIIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIeTr0 00pa30BaHUs OpraHU3aIUsIMHU,

OCYILLIECTBISIOUIMMU 00pa30BaTENbHYIO JESATEIbHOCTD, IPUKa30M MUHIIPOCBEILIEHHS OT
22.06.2026 Ne 436:

e Maremaruka. 'eomerpusi: 7-9-¢ kiaccel: 0a30BbIN YpPOBEHB: yueOHHK; 14-¢
u3nanue, nepepaborannoe / Aranacsu JI.C., Byry3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe ob6mectso «M3narenscro "Ilpocsemenue™y,

o« <, >

QHGKTpOHHHe O6paBOBaTeJ'ILHHC PECYPCHI, AOMYIICHHBIC K UCITIOJIB30BAHUTIO IIPU pCaIn3aliuu
HMCIOIUX I'OCYJAPCTBECHHYIO AaKKPCAUTALIUTIO 06p330BaT€J'II)HI>IX nporpamMm Ha4ajJibHOI'O

00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00I1ero oopazoBaHms MpuKka3oM MHUHIIPOCBEIIEHUS
ot 25.08.2026 Ne 591.:

e DOOP: «I'eomerpus, 7 knace» OO0 «AKmnacey,

e Maremaruka. 'eomerpus. UaTepaktusnsle 3aganus. 7 kacc OO0 «CkaeHr,

e Maremaruka. ['eometpus. 7 knacc. [{ludposas padouas terpags AO «3maTenbcTBO
"[Ipocsemienue"y;

e T'eomerpus 7 xnacc (6a3oBbiii ypoBeHb) OO0 «MoOHIEHOE DIEKTPOHHOE
OG6pa3zoBaHuey;,

o <..>

Coaepxanue yueOHOro Kypca

/-7 KJIACC
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HauansHele nousatus reometpun. Todka, npsimasi, OTpe30K, JIyd. YToi. Buasl yrios.
Beprukanbable U cMekHbIE yIibl. buccexkrpuca yria. Jlomanas, MHOrOyroJjIbHHUK.
[TapamienpHOCTh ¥ NEPIEHAUKYIIPHOCTD IIPSIMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [Ipumepsl cMMMETpHUH B
OKPY’KaroILLEeM MHUPE.

OcCHOBHBIE IOCTPOEHUS C IOMOILBIO IUPKYJIA U TUHEWKH. TpeyronbHuK. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBa.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyrojiibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHCTBa
TPEYroJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NTApAJIJIENIBHBIX IPsMbIX. CyMMa yIjioB TpeyrojibHUKa. BHeHue yrisl
TPEYrOJIbHUKA.

[psimoyrombHbIiA TpeyroibHUK. CBOMCTBO MEIUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
HPOBE/ICHHOM K rHnoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOIbHBIX TPEYTOJIbHUKOB.
[IpsiMOyTONBHBII TPeyroibHUK ¢ yrioM B 30°.

HepaBeHCTBa B IT'COMCTPHHU . HCPABCHCTBO TPCYIrOJIbHUKA, HCPABCHCTBO O NJIMHE HOMaHOﬁ,
TCOpPEMaA O 0oIBIIEM yriie u OobIIIeH CTOPOHEC TPCYI'OJIbHUKA. HepHeHI{I/IKy.HHp M HaKJIOHHAas.

['eomeTpuueckoe MecTo Touek. buccekTpurca yria v cepeIlMHHBIN NEPIEHIUKYIIAP K OTPE3KY
KaK NreOMETpUYECKUE MECTa TOYEK.

OKpY)KHOCTB H KPYT, Xopaa U JUaMeTp, Ux CBoOMcCTBa. B3aumHoe PpacCIoJIOKEHHUE OKPYKHOCTH

u npsimoit. KacaTtenbHas u cexyias K okpykHOCTU. OKpYKHOCTb, BHUCAHHAsI B YTOJ.
Bnucannas u onucaHHas OKPY>KHOCTH TPEYTOJIbHHUKA.

LV
8-1 KJace
LICTI:IpGXYFOJ'H:HI/IKI/I. HapannenorpaMM, cro HpI/I3HaKI/I nu CBOI>'ICTB8.. qaCTHHe cnyan/I
napasuiesiorpaMMoB (ITPSIMOYTOJIBHHUK, POMO, KBaJpaT), UX MPU3HAKK U CBOMCTBA. Tpanenus,

paBHOOOKas Tpamenus, ee cBoicTBa u npusHaku. [IpsaMoyronbHas Tpanemnus.

Meton YABOCHHA MCIUAHBI. HCHTpaJIBHa}I CUMMCTpPUH. TeopeMa ®danecau TCOpEMa O
IMPOMOPIUMOHATIBHBIX OTPE3Kax.

CpCIlHI/IC JIMHUU TPCYTOJIbHUKA U TPAIlCIUU. HeHTp MacC TpCYroJbHUKaA.

[Tonob6ue TpeyroabHUKOB, K03 dumrent noxodus. [IpusHaku momo0us TPEyroIbHUKOB.
[TpumeHeHHE 110100MSI TIPH PEIICHUH TTPAKTUICCKHUX 3a]1ad.

CaoiicTBa muiomaaei reomerpudeckux puryp. @opmMyIibl 11 MIOMIAIN TPEYToJIbHUKA,
napasuenorpaMma, pom6a u tparnenuu. OTHOIIEHUE MJI0MIaIeH MoT00HBIX QUryp.
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Brruuciienue miomanei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.
Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemieHun NpaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO YIila MPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue pynxmuu yrios B 30°, 45° u 60°.

BrucanHble ¥ LIEHTpPAIbHBIE YIUIBI, YTOJI MEXIY KaCcaTeJIbHOU M XOPIOM. YTJIbl MEKIY
XOpAAMHU U CEKyIUMU. BrincaHHble U ONMCaHHBIE YETHIPEXYTOJBbHUKH. B3aumHoe

pacmosoxkeHue IByX okpyxHocteld. Kacanue okpyxxkHocTei. O0mue kacaTenbHbIe K IBYM
OKPYKHOCTSIM.

O-1 KkJjacce

Cunyc, kocunyc, Tanresc yrios ot 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyJIbI IPUBEACHUS.

Pemrenne tpeyronbHUKOB. TeopeMa KOCHHYCOB ¥ TEOpEMa CHHYCOB. Penienue nmpakTuyeckux
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

Hpeo6pa30BaHHe HO,I[O6I/I$I. HOI[O6I/IG COOTBCTCTBCHHBIX 3JICMCHTOB.

Teopema o npou3BeIEHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BENEHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJ[paTe KacaTeabHOH.

BeKTOp, JJIMHa (MOI[YJ'IB) BCKTOPA, COHAIIPABJICHHBIC BEKTOPBI, IPOTUBOIIOJIOKHO
HAITpaBJICHHLIC BEKTOPLI, KOJVIMHCAPHOCTL BEKTOPOB, pPaABCHCTBO BEKTOPOB, OINCpallvui HAL
BCKTOpPAMHU. Paznoxenue BCEKTOPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM. KOOpI[I/IHaTBI

BCKTOpaA. CKaJmpHoe IMMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC [JIA HAXOXKIACHUSA JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpAUHATAX,
IIepECeYECHUE OKPYKHOCTEN U MPAMBIX. MeTO KOOpAMHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. [[TMHA OKpY>KHOCTH. [ panycHas 1 paanaHHas Mepa yria,
BBIUMCIICHHUE JUIMH AYT OKpyKXHOCTEH. [Inomans kpyra, cekTopa, CerMeHra.

JIBM>KEHHUS TJIOCKOCTH U BHYTPEHHUE CUMMETpUH QUryp (31eMeHTapHbIe PECTABICHUS).
[TapamnensHblil nepenoc. I1oBopoT.

Ili1anupyemsbie pe3yabTaThl 0CBOCHUS
porpaMmabl

JINYHOCTHBIE pe3yabTAaThl
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JInyHOCTHBIE pe3yIbTaThl OCBOECHUS MPOrpaMMbl yueOHoro Kypca «I'eomeTpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIUTAHHE:

IIPOSIBJICHUEM MHTEpECa K IIPOLIJIOMY U HACTOSILEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM
OTHOLLIEHUEM K JIOCTUKEHUSM POCCHUMCKUX MAaTEMaTUKOB U POCCUICKOM MaTEMaTUYECKON
IIKOJIBI, K HCITOJIb30BaHMIO ITHX JOCTHKECHUHN B IPYTHX HayKaX U MPUKIATHBIX chepax;

2) I'PaKIAHCKOEC U TYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE!

TOTOBHOCTBIO K BBHITIOJTHEHUIO 0053aHHOCTEH IpakJaHIHA U pealln3alliy ero Ipas,
MIPE/ICTaBJICHUEM O MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp IPaXKIaHCKOTo odmiecTBa (Harpumep, BEIOOPHI, OPOCHI), TOTOBHOCTBIO K
00CYXKJIEHUIO ATHUECKUX MPOOIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUM NTPAKTUYECKHUX 3a]1a4 MaTeMaTH4YECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMATUYECKOTO 0Opa30BaHUsI Ha IPOTSKEHUU
BCEH JKU3HU /111 yCIIEUTHOHN NpodecCHOHaNbHOM NesITeIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U IMOCTPOECHUEM UHIMBUYaTIbHONU TPAECKTOPUH 00pa30BaHUs
Y J)KU3HEHHBIX [JIAHOB C yYETOM JINYHBIX HHTEPECOB M 0OLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHITHIO MATEMAaTHUSCKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyK/IeHHI, YMEHUIO BHJETh MaTeMaTHUECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpI/IeHTaL[I/Ieﬁ B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAYUHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA YCJIOBCKA, MIPUPOIbI 1 06HI€CTBa, ITOHUMAaHHUEM
MaTeMaTH4YeCKOMH HAyKH KakK C(i)epBI YeJIOBEUYECKOM ACATCIIBHOCTH, 3TAIIOB €€ PAa3BUTUA U
SHAYUMOCTH JIA pa3BUTUA HUBUIIU3AlUX, OBJIAJCHUCM A3bIKOM MAaTECMATUKH U
MaTeMaTH4YeCKOMH I(y.]'[LTypOﬁ KakK CpeACTBOM IMO3HAHHUA MHPA, OBJIAICHUEM HpOCTeI\/'IIJ_II/IMI/I
HaBBIKaMU HCCHGHOB&TGHBCKOﬁ JCSITCIbHOCTH,

6) pusuueckoe BocnuraHue, GopMHpPOBaHHE KYJIbTYPHI 3/I0POBbSI H IMOLHOHAIHLHOT'O
Os1aronmosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOT0 00pa3a sku3HU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OT/bIXa, peryispHas Gpusnueckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIICKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TaKOro e MpaBa JAPYyroro 4yeioBeKa,

7) 3x0j10rn4YecKoe BOCIIMTAHME:!
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OpHUEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM JJIsl pEIICHUS 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPY’KAIOIIEeH Cpe/Ibl, INITAHMPOBAHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCTISICTBUM IS OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TII00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) amanTanus K H3MEHAIOUMMCS YCJIOBHSIM COIUAJILHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCMCTBUSAM B YCIOBHAX HEONPEAEICHHOCTH, ITOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 NPAKTUYECCKYIO AEATEIbHOCTD, B TOM YUCIIC YMEHHUE YUYUTHCA Y
APYTUX JIO/ICH, TPHOOPETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETEHIIUHU U3 OIBbITA IPYrUX;

He00XO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM yucie GOpMyIHpPOBATh UJIEH,
MOHSATHSI, TUTIOTE3bI 00 O0BEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHE,;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIHIA KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ICHCTBHS,
(GbopMyIHUpOBaTh U OILIEHUBATh PUCKU U MOCIEICTBUA, (POPMUPOBATDH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

ITo3HaBaTe/IbHbIE YHHBepCcAJIbHbIE Y4eOHbIe JeliCTBHA
Ba3oBble 1oruyeckue geiicTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXIY MOHATHAMHU, (GOPMYIUPOBATH
ornpezeNeHusl NOHIATUH, yCTaHABIMBATh CYIIECTBEHHBIHN NPU3HAK Kilaccu(UKAILINH,
OCHOBaHHUS 1J1s1 0000IEHHS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATb, POPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE
U OTpULIATEIbHbIE, €MHUYHbIE, YACTHBIC U OOLIHE, YCIOBHBIE,

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
(akTax, 1aHHBIX, HAOIIOEHUAX U YTBEPKACHUAX, IpeasiaraTh KpUTEPUN s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e Jl€JaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX 1 HHIYKTUBHBIX
YMO3aKJIFO4YEHNUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIHCTBA MATEMATHICCKUX YTBEPKICHUI (IIPsIMbIC U OT
MPOTUBHOTO), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIE I0KA3aTelIbCTBA
MaTeMaTHYeCKuX (pakToB, BHICTpaMBaTh apryMEHTALUIO, TIPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;

e BBHIOMpATh CIIOCOO perIeHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BBIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENIEHO
BBIJICTICHHBIX KPUTEPUER).

Ba3oBble ncciiefoBaTe/LCKHe AeiiCTBUA.

e HCIOJB30BaTh BOMPOCHI KAK UCCIIE0BATENLCKUIM HHCTPYMEHT ITO3HAHUS,
(bopMynHpoBaTh BONPOCH], (PUKCUPYIOIIUE POTUBOPEUNE, TPodIiemMy,
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CaMOCTOATCIIbHO YCTaHABJIMBATbL HCKOMOC U JAHHOC, q)OpMHpOBaTB rumnoTesy,
apryMEHTHPOBATh CBOIO MMO3MIINI0, MHCHUE;

e IPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECJIOKHBIH AKCIICPUMEHT,
HeOOJIBIII0E MCCIICAOBAHUE 110 YCTAHOBJICHHIO 0COOCHHOCTEH MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

e CaMOCTOSATENILHO (OPMYIUPOBATH OOOOIIIEHUS U BHIBOIBI 110 PE3YJIbTaTaM
NPOBEICHHOIO HAOJIFOICHUS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
HOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB M 000O0IICHHIA;

e IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BbIIBUTAThH
HPEJINOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pa6ora c nndopmanmeii:

e BBIABJIATH HEJOCTATOYHOCTh M N30BITOYHOCTH MH(OPMAIINH, JAHHBIX,
HEOOXOIMMBIX JUISl PEIICHHS 3a/1a4H;

e BBIOMpATh, AHATM3UPOBATH, CHCTEMATH3HPOBATH U HHTEPIIPETUPOBATH
UH()OPMAIIHIO Pa3IMYHBIX BHJIOB U (pOpM MpeaCcTaBICHUS;

e BBIOMpaTH (hOpMy IpeaCcTaBICHHS HH(GOPMAIMH U HIUTFOCTPUPOBATH PElIaeMbIe
337124y CXEMaMH, JHarpaMMaMH, HHOH IrpaMKoil 1 X KOMOWHALUSMH;

e OIICHMBATH HAJEKHOCTh MHPOPMALIUH 110 KPUTEPHUSM, MIPEIIOKESHHBIM yUYUTEIEM
WM chOpMyITMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA
OO0menne:

e BOCIPUHUMATH U (POPMYIHPOBATH CYK/IEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILEHMs], ICHO, TOYHO, 'PAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 XOAY pPELICHUS 3a7auu U
IIOJIy4YE€HHBIM pPE3YJIbTaTaM,;

e B X0/€ 00CYXJIeHUS 3aJ]aBaTh BOIPOCHI 10 CYILIECTBY 00CYK/1aeMOM TeMBI,
npoOJeMbl, peraeMoil 3a1a4n, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha MIOUCK
pEeLIeHNs, COTIOCTABIISITh CBOU CYXACHUS C CY)KICHUSIMH IPYTrUX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3IMyUe U CXOJICTBO MO3MUIMMN, B KOPPEKTHOU dopme
(bopMyIMpOBaTh pa3HOIIACHs, CBOM BO3PAXKECHMUS,

e TPEACTABIIATH PE3YJIbTAThl PELIEHUS 3a7a4, SIKCIIEPUMEHTA, HCCIIEI0BAHUS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS C yUYETOM 3a/1a4y
NPE3eHTAlMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHn4ecTBO:

e TIOHHMMAaTh M MCIIOJIBH30BATh MPEUMYIIECTBA KOMAaHHOW U MHAMBUAYaAJIbHOMN pabOThI
MIPH PEIIeHNH y4eOHBIX MaTeMaTHUECKHX 3a]1a4;

e IIpUHUMATH LECJIb COBMECTHOU JACATCIIBHOCTH, IJIAHUPOBATh OpraHU3alio
COBMECTHOH paboThl, pacpeeNiaTh BUbI paboT, TOrOBapUBaThCs, 00CYKIATh
MIPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJIEH;

e YUYaCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkIeHHs, 0OMEH MHECHUSIMH,
MO3I'OBBIC IITYPMBI U }Ipyrne), BBITIIOJIHATH CBOKO HAaCThb pa6OTI)I U KOOPAWHHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OIICHUBATh KAUeCTBO CBOETO BKIIaa
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B OOIIMI MPOIYKT MO KPUTEPUSIM, C(HOPMYITHUPOBAHHBIM YUACTHUKAMHU
B3aMMOJCHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUS
Camoopranu3anus:

e CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a4u (MM €ro 4acTh),
BBIOHpATh CIIOCO0 PELICHUS C YYETOM UMEIOIIUXCS PeCypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH C
y4eTOM HOBOIl HH(QOpMAIIHH.

CaMOKOHTPOJIb:

e BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yJIbTaTa
pellIeHnsT MaTEMaTUYECKOH 3a1a4u;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IIPH PELICHUU 33]1a4H,
BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNIbTATA ACSITEIbHOCTH ITOCTABIECHHOM LIEIU U
YCIIOBUSIM, OOBSICHATH IPUUMHBI JOCTHXKEHUS WM HEJOCTUKEHUS LI€TH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIC pe3yJabTAThI
7-1 kjaacce

K koHIly 00y4eHus: B 7-M KJiacce 00y4aroImuics MOIyduT CIeAyIoIue NpeMeTHbIe
pe3yIbTATHI:

Pacnio3naBaTh u3ydeHHbIE reOMeTpUUEcKUe (PUTYPBI, OTPEAEIIATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTb reOMeTpu4ecKre (GUTyphl, BBITOIHATh YUEPTEXKHU MO YCIOBUIO
3amaun. MI3MepATh IMHEWHBIE U YIJI0BbIE BEIMYUHBI. Pemars 3a1a4n Ha BBIYMCIICHHUE JIUTMH
OTPE3KOB U BEJIUYHUH YIJIOB.

[TpoBoauTH TPyOyIO OIIEHKY JIMHEHHBIX U YTIIOBBIX BEJIMYUH MPEIMETOB B peabHOM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY
BEJIMYHHBI.

CTpOI/ITB YCPTCKU K TCOMETPHUICCKUM 3aga4aM.

[Tonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIbLHUKOB, UCIOIb30BaTh MPU3HAKK U CBOICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1au.

HpOBO}II/ITI) JIOTUYCCKUE PACCYXKACHUA C UCITOJIB30BAHNEM I'COMETPUYCCKUX TCOPEM.
ITons30BaThCA IIprU3HaKaMH paBCHCTBA MMPAMOYIT'OJIBHBIX TPCYTOJIbHUKOB, CBOMCTBOM

MCIHAaHHbI, HpOBG,Z[CHHOI:I K TUIIOTCHY3C NPAMOYTOJIBHOT'O TPCYTI'OJIbHUKA, B pCIHICHUN
reoOMECTPHUICCKUX 3aaa4y.
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OmnpenensaTh NapayuieIbHOCTh MPSIMBIX C IOMOIIIBIO YTII0B, KOTOPhIE 00pa3yeT ¢ HUMH
cekymas. Onpenenars NapaieIbHOCTb NPSMBIX C IIOMOILIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 TOUEK IPYrou IMpsIMOM.

Pemarp 3a1auun Ha KieT4aroi Oymare.

IIpoBOIUTH BHIYMCIIEHUS U HAXOAUTh YHUCIIOBBIE M OYKBEHHbIE 3HAYEHUS YTJIOB B
reOMETPUUYECKUX 3a7auax C UCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH NIEPECEUECHUH IBYX HapaljIeIbHbIX
IpsIMBIX ceKylieil. PelaTe npakTHuecKre 3ajaud Ha HaX0XKJIEHUE YIJIOB.

Brnagets moHATHEM reOMETPUYECKOTO MECTa TOUYEK. ¥ METh ONMPEACIIsATh OMCCEKTPUCY yTia ’
CepeMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaKk FreOMETPUUYECKHE MEeCTa TOUEK.

@opMynHpOBaTh ONPENEICHUS OKPY>KHOCTU U KPYyTa, XOPJbl U JUaMETpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PELICHUH 3a]1a4.

BrageTs noHsTHEM ONMCAaHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXO/IUTh €€
ueHtp. [lonb3oBaThes (hakTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS
B OJHOU TOYKE, U O TOM, YTO CEPEIUHHbIC TEPIECHAUKYIISIPBI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJJTHOM TOYKE.

Brnanets noHsATHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHIUKYISIPHOCTH KacaTeJIbHON U painyca, IPOBEIEHHOIO K TOUKE KacaHusl.

ITons30BaThCA HpOCTeI\/JIIHI/IMI/I TCOMCTPUICCKUMU HCPABCHCTBAMU, ITIOHUMATDh UX
HpaKTI/I‘lCCKI/Iﬁ CMBICJI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TIOCTPOSHUS C IOMOIIBIO IUPKYIIS U TMHEUKH.
8-i1 kiace

K koHIy 00y4eHus B 8-M KJjacce 00y4JaromUics MOIYIUT CISAYIOIINE PEIMETHBIE
pe3yabTaThI:

Pacno3HaBaTh OCHOBHEIE BUJBI YCTBIPCXYT'OJIbBHUKOB, UX 3JICMCHTHI, ITOJIb30BATHCA UX
CBOMCTBaAMH IIpH pCHICHUN I'COMCTPUUCCKHUX 3a/1ay.

[TpuMeHATh CBOWCTBA TOYKH MEPECCUCHUST MEMaH TPEYTroibHUKA (IIEHTpa Macc) B PELICHUH
3a/1ad.

BiageTs moHsTHEM CpEeAHEN JIMHUM TPEYTOJIbHUKA U TPalelUy, IPUMEHATh UX CBOWCTBA MPH
pelieHnu reoMeTpudeckux 3anad. [lonp3oBarscs TeopeMont Paneca U TEOPEMOU O
MIPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEIIECHUs MPAKTUYECKUX 3a1ad.

[IpuMeHsTHh NpU3HAKY [10100MS TPEYTOJbHUKOB B PEILIEHUU T€OMETPUYECKUX 3a/1ad.
[Tonb3oBatbes Teopemoii [Tudaropa ans pemeHNs TeOMETPUYECKUX U MPAKTUUECKUX 3a/au.

CTpOI/ITL MAaTCMAaTUYCCKYIO MOJICJIb B ITPAKTHUYCCKUX 3ada4aX, CAMOCTOATCIBHO ACIATh
YEPTEIK U HAXOJUTH COOTBCTCTBYIOIIUC NJINHBI.
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BJI&I[GTB MOHATUSAMU CUHYCA, KOCUHYCAa U TAHTCHCA OCTPOTO yrjia MpaAMOYIroJIbHOTO
TPCYIroJIbHHUKaA. ITons30BaThbCA 3TUMHU NOHITHSIMHA AJId PpEIICHUS IMPAKTUYCCKUX 3aaaY.

Beraucinsats (pa3nuyHbIME CIIOCOOAMHU) TUIOLIAb TPEYTOJIbHUKA U IUIONA 1 MHOTOYTOJIHBIX
¢uryp (monb3ysch, Te HEOOXOAUMO, KAIBKYISTOpOoM). [I[pUMEHSTh MOTy4YeHHBIC YMEHHUS B
MIPAaKTUYECKUX 3a1a4ax.

BrageTs moHATUAMY BOMCAHHOTO U IIEHTPAJIBLHOIO YIiia, UCIOJIb30BaTh TEOPEMBI O
BITUCAHHbBIX yIJIaX, yriiax MEXIy XopaaMu (CEKYIIUMHK) U yIiie MKy KacaTelbHOU U
XOPJIOM MpHU PEIICHUH T€OMETPUUECKHUX 3aad.

BJIaI[GTB MOHATUCM OIMMCAHHOI'O YCTBIPCX YT OJIbHUKA, IPUMCHATDH CBOMCTBA OIIMCAaHHOI'O
YCTBIPEXYTOJIbHUKA ITPH PCIICHUHN 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMAaTHYECKHUE MOJIEIH TS
3a/1a4 peasibHOM KU3HH U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHS C IPUMEHEHUEM
0JI00MsI ¥ TPUTOHOMETPHUH (II0JIB3YACh, TJIe HEOOXOIUMO, KAIBKYIATOPOM).

9-i KJacce

K koHIy 00y4eHus B 9-m KJjacce 00y4JaroImuics MOIYIUT CISAYIOIIUE TPEIMETHBIE
PE3YNIbTaThI:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUU OCTPBIX YTJIOB, HAXOIUTh C UX OMOIIBIO PAa3JIUUHbIE
AIIEMEHTBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pPeIIeHHE MPSMOYTOIBHBIX TPEYTOJIbHUKOBY).
Haxoauth (¢ mMOMOIIBIO KAIBKYISTOPA) JJTUHBI U YTIIbI ISl HETAOIUYHBIX 3HAYCHHI.

ITons30BaThCA ¢)0pMynaMH NPpUBCACHHA U OCHOBHBIM TPUT'OHOMETPUUCCKUM TOXKIECCTBOM
I HAXOXIACHU A COOTHOIIICHUM MCKAY TPUTOHOMCTPUYCCKUMHA BCIIMUNHAMHU.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB [l HAXO0KI€HUS Pa3JIMYHBIX JJIEMEHTOB
TpeyroibHUKA («PELICHUE TPEYTOIbHUKOBY), IPUMEHSTh UX MPU PEIICHUN FeOMETPUICCKUX
3a/1a4.

Bnanets nonsTusmMu npeoOpa3zoBaHus MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. ITonb3oBaThCst cBONCTBAMHU MOJJO0MS TPOU3BOJIBHBIX (DUTYpP, YMETh BEIUYUCIATh
JUIMHBI U HaXOUTh YIJIbl Y TOJ00HBIX ¢uryp. [IpumeHsaTs cBoiicTBa monodus B
MPAKTUYECKHX 33/1a4ax. Y MEeTh IPUBOJUTH IPUMEPHI MOA00HBIX (GUTYP B OKpYXKArOIEM
MHUpE.

ITons30BaThCA TEOpEMaMHU O MMPOU3BCACHUHN OTPE3KOB XOPA, O IIPOU3BECACHNH OTPE3KOB
CCKYIIHNX, O KBaApaTc KacaTeJIbHOM.

Ilonp30BaThCA BCKTOpaMU, ITIOHUMATh UX FeOMCTpI/I‘-IeCKI/Iﬁ n (I)H3PI‘{6CKHI>'I CMBICJI, IPUMCHSATH
HX B pCHICHUH T'COMETPUICCKUX U (bHSH‘IeCKI/IX 3aa4. HpI/IMeHSITB CKaJIIpHOC MPOU3BEACHUC
BCKTOPOB IJId HAXOKACHHUA NJIMH U YIJIOB.

ITons30BaThCA MCTOAOM KOOpAMWHAT HA INIOCKOCTH, IPUMEHATE €0 B pCIICHUN
TCOMCTPHUICCKUX U INIPAKTUYCCKUX 3a/1aY.
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Bragets noHATUAMY MPAaBUJIBHOTO MHOTOYTOJIbHUKA, IJTUHBI OKPYKHOCTH, JTMHBI TyTH
OKPY’KHOCTH Y PaJINaHHON MEpBI yIJIa, YMETh BBIUUCIATH ILIOIIAJ(b KPYTa U €0 YacTeu.
[IpuMeHsTh MONYy4YEeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Haxoautek ocu (M1 LEHTPBI) CUMMETPHH (QUTYDP, TPUMEHSTH IBH)KECHHS TNIOCKOCTH B
IIPOCTEHIIINX CIIydasix.

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUSA HA MMPAKTUKC — CTPOUTH MATCMATHYCCKUC MOJACIIN JJIA

3a/1a4 peaJIbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHHS C IPUMEHEHHEM
NOJI00MS ¥ TPUTOHOMETPUYECKUX QYHKIUI (IT0JIB3YsICh, T/ie HEOOXO0AUMO, KaIbKYJISTOPOM).

TemaTnueckoe MIAHUPOBAHUE

/-# Kjace
KosmuecTBo yacos JJIeKTPOHHbIE

HanmeHoBanue

Ne (uudpoBrbie)

i/ | PA3ACTIOB H TEM Beero | KOHTPOIbHBIE | TIDaKTHYECKHE | oGpazoBaTenbHbIC
nporpamMmel padoThI padoThI pecypeb
IIpocrenmme
reOMEeTPUYECKUE
burypsl 1 ux

1 |cBoiicTBa. 14 <..>
N3mepenue
re€OMETPHUECKUX
BEJIMYMH

2 | TpeyroabHUKH 22 1 <.>
[TapamiensHble

3 | mpsmble, cymma 14 1 <..>
YTJIOB TPEYroJIbHUKA
OKpy>KHOCTb U KpYT.

4 |I'eomerpuyeckue 14 1 <.>
MOCTPOCHHUS

5 [ToBTOpEHME, } 4 1 < >
0000111eHNe 3HAHUH

OBUIEE KOJIMYECTBO

YACOB 1O 68 4 0

[TPOI'PAMME

8-H KJ1acc

KoJunuyecTBo 4acoB
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HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHBIE
(mudpoBrbie)
oOpa3oBaTe/ibHbIE

pecypchl

YeTsIpexyrojJbHUKU

12

<.>

Teopema Paneca u
TeopemMa o
IIPONIOPLIMOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJILHUKHA

15

IImomane.
Haxoxnenue
ILIOIIA e
TPEYrOJIbHUKOB U
MHOTOYTOJBHBIX
¢buryp. [Tnomaau
oTI0OHBIX QUTyp

14

Teopema ITudaropa u
Hayajua
TPUTOHOMETPUU

10

VYTIbl B OKPYKHOCTH.
Bnoucannsie n
OITMCaHHbBIE
YETHIPEXYTOJIbHUKHU.
KacarensHbie K
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEMN

13

[ToBTOpEHME,
000011IeHHE 3HAHUT

OBIIEE KOJIMYECTBO
YACOB IIO0

68

[TPO'PAMME

O-11 KJ1acce

KoumnuectBo yacos JIEKTPOHHBIE

(uudposrbie)
o0pa3zoBaTejibHbIE

pecypcbl

HaunmenoBanue
pa3aesioB U TeM
NPOrpaMMbI

Ne
o/ KonrtpoabHubie

padoThI

IIpakTH4eckune

Bcero
padoThI

Tpuronomerpus.
1 Teopemsl
KOCHHYCOB U

16 1 <..>
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cuHycoB. Pemienue
TPEYrOJIbHUKOB

[TpeobOpaszoBanue
noxoous.
Merpuueckue
COOTHOIIICHUS B
OKPY>KHOCTH

10

Bexropsl

12

JlekapTOBBI
KOOpJIUHATHI Ha
IIJIOCKOCTH

IIpaBunbHBIE
MHOTOYTOJIbHUKH.
JlnvHa OKpyKHOCTH
Y IUIOIIAJb Kpyra.
Brruucnenue
ILIOIA e

JBro>xkeHus
IIJIOCKOCTH

IToBTOpEHME,
00001IEeHNE,
CHCTeMaTH3amus
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB IIO0
[TPO'PAMME

68

IIpoBepsieMble TPeOOBAHUS K pe3yJbTaTaM
ocsoeHuss OOII u 3y1eMeHTHI coaepKaHNA

/-7 KJIACC

IIpoBepsiemblie TpeOGoBaHu K pe3ybraram ocBoeHus QOOIT

Kon

NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6 I'eomeTpus

6.1

Pacno3naBaTh n3yueHHbIe reOMeTpUUecKue (GUTypHhl, OPEAEATh UX
B3aMMHOE PACHOJIOXKEHNE, H300paxaTb reoMeTpHUecKue GUrypsl,

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO
YOV "BEHAA", LLErOS1b AJIEKCAHAP OCKAPOBWY, AUPEKTOP

19.10.26 15:54 (MSK)
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BBITIOJIHATD YCPTEKU 110 YCIIOBHUIO 3aa4YU. I/ISMepHTB JIMHECHHBIC U
YIJIOBBIC BEJIMYUHBI. Pemiats 3aJa4yu Ha BBIYHUCIICHHUEC JJIMH OTPE3KOB U
BCJIIMYHH YI'JIOB

Jenats rpy0Oyro OLIEHKY JIMHEHHBIX U YITIOBBIX BEJIHMYMH IPEJAMETOB B
6.2 peanbHOM JKU3HHU, pa3MEpOB MPUPOIHBIX 00bEKTOB. PasnuyaTs pazMepbl
9THX 00OBEKTOB IO MOPSIIKY BEIUYUHBI

6.3 CTpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4amM

[Tonb3oBaThcs MpU3HAKaMU PABEHCTBA TPEYTOJIbLHUKOB, UCIIOIb30BATh
6.4 MIPU3HAKU U CBOWMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MIPH PEIICHUN
3a1a4y

[TpoBOIUTH JOrMUYECKUE PACCYKIECHUS C UCIIOJIb30BAaHUEM
FEOMETPUUECKUX TEOPEM

6.5

ITonb30BaTbCs NPU3HAKAMU PABEHCTBA NMPAMOYTOJIBHBIX TPEYTOJIBHUKOB,
6.6 CBOMCTBOM MEJUaHbl, IPOBEACHHOMN K TMIIOTEHY3€ NIPSAMOYTOJIbHOIO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a]1a4

OnpenensaTh MapaieNabHOCTh MPSMBIX C TOMOIIBIO YTTIOB, KOTOPHIE
oOpasyer ¢ HUMH cekymias. OnpeaensarTb napauieIbHOCTb MPSMBIX C

6.7 " . .
MIOMOIIIBIO0 PABEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSIMOH 10 TOUEK
JIpYrou npsmMou

6.8 Pemats 3a1aum Ha KieT4aToi Oymare

[TpoBOIUTH BHIYMCIIEHUS U HAXOAUTh YUCIIOBbIEC M OYKBEHHbIE 3HAYCHUS
YIJI0B B F€OMETPUUECKHX 33]1a4ax C UCIIOJIb30BAaHUEM CYMMBI YIJIOB

6.9 TPEYroJbHUKOB U MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MPH
NepecedeH ! JIByX MapajuleNIbHbIX IPSIMbIX ceKkyllel. Pemarts
IIPAKTUYECKHE 3a/1a4 Ha HaXO0XKJICHUE YTJIOB

BrnaneTrs noHsTHEM reéOMETPUYECKOTO MECTa TOUEK. Y METh ONpeNesTh
6.10 OMCCeKTpUCY yIila U CEepeIMHHBINA MEPIEHIUKYIISAP K OTPE3KY Kak
reOMETPHUYECKHE MECTa TOUEK

DopMynMpOBATH ONPEACIICHHUS OKPYKHOCTH M Kpyra, XOpJbl U IHAMETPa
6.11 OKPY’>KHOCTH, I10JIb30BAThCSA UX CBOMCTBAMU. Y METh IPUMEHSATD OTU
CBOMCTBA IIPU PELICHNUHU 3a7a4

Biianers noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxoJUThb ee 1eHTp. [lomp30BaThCs (hakTaMu O TOM, UTO OMCCEKTPHUCHI
6.12 YIJIOB TPEYrOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U O TOM, UYTO
CEepPEMHHBIC MEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS
B OJJHOM TOYKE

Biiagers moHsATHEM KacaTeIbHOU K OKPYKHOCTH, ITOJIb30BaThCA TEOPEMOU
6.13 0 MEPIEeHINKYIIPHOCTH KacaTeIbHOM U paguyca, MPOBEAEHHOTO K TOUKE
KacaHus

ITonw30oBaThCA HpOCT@fIHIPIMPI TCOMETPUICCKUMHU HEPABCHCTBAMU,

6.14 .
MMOHUMATh UX MPAKTUYCCKHUU CMBICJI
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[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHHUS C TTOMOIIBIO IIUPKYIIS
U JIMHEWKU

6.15

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

6 ['eomerpus

Hauanbueie nouaTus reomerpun. Touka, npsimasi, OTpe3oK, Jiyd. Yroi. Buasl
6.1 yrioB. BepTukanbsHele u cMexHbIE yriibl. buccekrpuca yria. JIomanas,
MHOI'OYTOJIbHUK. [IapamienbHOCTh U NEPIEHANKYIISIPHOCTD MPSMBIX

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMmeTpud. [IpumMepsr

6.2
CUMMETPHUH B OKPYKAIOLIEM MUPE
6.3 OcHOBHBIE IIOCTPOEHUS € TIOMOILBIO LIUPKYJIA U TUHEUKHU. TpeyroapHuK.
' BricoTa, meanana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOeApEeHHBII 1 PAaBHOCTOPOHHUI TpeyroiabHUKH. HepaBeHCTBO
' TpeyrojbHUKa
6.5 CBolicTBa U NPU3HAKK paBHOOEIPEHHOI O TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTOJIbHUKOB
6.6 CBolicTBa ¥ IPU3HAKY MAPAJIENBHBIX NPSAMBIX. CyMMa yIjoB TPEYroJbHUKA.

Bremnue yrisl TpeyrojbHUKa

[TpsimoyronbHbIM TpeyroJbHUK. CBOMCTBO MEIMAHbI IPSMOYTOJIBHOTO
6.7 TpPEeYrojbHUKa, IPOBEACHHOMN K runoTeHyse. [Ipu3naku paBeHCcTBa
HPSMOYTOJIBHBIX TPEYroJdbHUKOB. IIpMOyTosbHBINA TpeyroabHUK ¢ yrioMm B 30°

HepaBeHcTBa B reOMeTpHH: HEPABEHCTBO TPEYTOJIbHIKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa 0 OOJIbIIEM YTJIe M OOJIBIIEH CTOPOHE TPEYTOJIbHHKA.
[lepnienAMKYISAp U HAKIOHHAS

I'eomerpuyeckoe MecTo To4YeK. buccekTpuca yria u cepeJuHHbII

6.9
NEePIEHINKYIISAP K OTPe3Ky KaKk TeOMETPHUECKUE MECTa TOUeK
6.10 OKpyXHOCTb U KpYT, XOpJia U AMaMeTp, UX CBOMCTBa. B3anuMHoe pacnonoxeHue
' OKPYKHOCTH ¥ npsiMoii. KacaTenpHas 1 ceKymasi K OKpyXHOCTH
6.11 OKpyXHOCTb, BIIUCAHHAs B yroJl. BnucanHas u onycanHasi OKpY>KHOCTH
' TPEYroJIbHUKA
.
8- KJ1acc

IIpoBepsiemblie TpeOGoBaHu K pe3ybraram ocBoeHus QOOIT

Ko .

I (L)[Be AEMOLO IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
posep o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

pe3yJabTara
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I'eomeTpus

6.1

Pacno3naBatk OCHOBHEIC BHUJIbI YETBIPCXYTI'OJIBHUKOB, UX 3JIEMCHTHI,
MIOJIb30BAaThCS MX CBOMCTBaAMHU pUu pCHICHUH I'COMCTPUICCKHUX 3a/1a1d

6.2

[IprMeHSITh CBOMCTBA TOYKH TIEPECEUCHUSI MEIMAH TPEYrobHUKA (LICHTpa
Macc) B pelICHUH 3a1a4

6.3

Buitamers nonsitueM cpeaHen JIMHUM TPEYTroJIbHUKA U TPaIeLuy,
IPUMEHSATh UX CBOMCTBA IPU PELIEHUU N€OMETPUYECKUX 3a/1a4.
ITonb3oBatbesa Teopemoit daneca U TEOPEMOH O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PELICHUs IPAKTHYECKUX 3a/1a4

6.4

[TpuMeHSTH PU3HAKH 10100 TPEYTOIBHUKOB B PEIICHUU
FeOMETPUYECKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoii [Tudaropa amns pemeHNs reoMeTpUIECKUX U
npakTuyeckux 3aaad. CTpouTh MAaTEMAaTHYECKYIO MOJICIIb B MPAKTHYECKUX
3aJa4ax, CaMOCTOATEIbHO JIENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIIHE
JUTUHBI

6.6

BJ'Ia,I[eTI; MOHATUAMU CHUHYCA, KOCUHYCA U TaAHI'CHCA OCTPOro yrijia
MMPpAMOYTOJIBHOI'O TPCYT'OJIbHUKA. ITonp30BaThCS ATUMHU NOHITHSIMHI JJIA
pEeUIICHUA MPAKTUYCCKUX 3a1a4

6.7

Borauciste (pa3auyHbIME CIIOCO0AMM) TUIOLIAb TPEYTOJIbHUKA U
IUTOMIAI! MHOTOYTOJIbHBIX (Uryp (MOJIB3YsCH, Ilie HEOOXOIUMO,
KaJIBKYIATOPOM). [[pUMEHSTh MOJIyYeHHBIC YMEHHS B IPAKTHYCCKUX
3azaqyax

6.8

BiiageTs NOHATUSAMY BIMCAHHOT'O U LIEHTPAIBHOIO yIila, UCIIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIaX, yIiiaX MeKAY Xopaamu (CeKyIMMHU) U yTiie
MEXy KacaTeJIbHOW U XOPAO0M IPU PELICHUH T€OMETPUYECKUX 3a1a4

6.9

BrnaneTs noHATHEM OIHCAaHHOIO YCTBIPCXYT'OJIbHUKA, IPUMCHATDH
CBOMCTBA OIMCAaHHOTO YCTBIPCXYT'OJIbHUKA ITPU PCHICHUH 3a/la4q

6.10

[IpuMeHsATh MoMy4YeHHbIE 3HaHHS Ha MTPAKTUKE - CTPOMTh MaTeMaTHUECKHe
MOJICTIH JIJIsl 3a]1a4 peaibHOM JKU3HH U MPOBOUTH COOTBETCTBYIOIINE
BBIYMCIICHUS C IPUMEHEHUEM T101001sI U TPUTOHOMETPHUH (TIOJB3YSCh, T/1e
HEOOXO0IMMO, KATBKYISTOPOM)

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ['eomerpus
6.1 YersipexyroabHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsaMoyronbHUK, poMO, KBaapaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpamnenus, paBHOOOKas! Tpanenus, ee CBoicTBa U mpusHaku. [IpsimoyronpHas

Tparneuus

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO
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Meron ynBoenus meauansbl. Llentpanbaas cummetpusi. Teopema Daneca u

6.4
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojibHUKa
6.6 [TogoGue TpeyrodbHUKOB, KO3 duueHT moaodus. [IpuzHaku mogodus
' TpeyroyibHUKOB. [IpuMenenure moao0us rpu peieHuu MpakTUIEeCKUX 3a1a4
6.7 DopMyIbl IS MJIOMAAA TPEYTOJIbHUKA, apaieIorpaMMa, poM0Oa U Tparenun
6.8 CgoiicTBa momaaei reomerpuieckux ¢uryp. OTHOIICHHE ITOIIaIeH
' noJ00HBIX (pUryp
6.9 Brrunciienue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema [Iudaropa. Ilpumenenue Teopemsl Ilugaropa npu pemenun

MMPAaKTUYCCKUX 3a1aq

CuHyc, KOCUHYC, TAH['€HC OCTPOTO YIJla MPsIMOYTOJBHOTO TPEYroJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETPHUECKUE (PYHKITUU

yrioB B 30°, 45° u 60°

BrnucanHbIe ¥ IEHTPAIIBHBIE YIUIBI, YTOJI MEKAY KaCaTEIbHOM U XOPIOH. YTIIbI
MEXy XOpJlaMH U CEKYIIUMU

6.12

6.13 BrircanHbie v OMMCaHHBIE YETHIPEX YT OIbHUKU

BsanmMHuoe pacrionokeHue qByx okpyxHocteid. Kacanne okpyxxknocreit. O0mue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM

6.14

O-1 KkJ1ace

IIpoBepsiembie TpeOoBaHuA K pe3yabTaTam ocBoeHuss OOII

Ko .

I ():Be SEMOTO IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

pe3yJbTara

6 ['eomerpus

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIUIbIO PA3JIMYHBIE AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«pemeHne MPSIMOYTOJILHBIX TPEYTOJIILHUKOBY). HaxoauTs (¢ moMomiso
KaJIbKYJIATOPA) [UTMHBI M YTIIbI 111 HETAOJMYHBIX 3HAYCHUI

6.1

[Tonb3oBatbes hopMynamMu MPUBEACHUS U OCHOBHBIM
6.2 TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJI1 HAXOXKICHHUSI COOTHOIICHU I
ME¥XK]1y TPUTOHOMETPUYECKUMU BEIIMUMHAMU

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCUHYCOB JIJIsl HAXOXKIECHUS
6.3 Pa3IUYHBIX JIEMEHTOB TPEYTOJIbHUKA («pPEIICHHE TPEYTOIBLHUKOBY),
MPUMEHSATh UX IIPU PEUICHUU T€OMETPUUYECKUX 3a]1a4
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Bnaners nmonsTusiMu npeoOpa3zoBaHus MOJ00US, COOTBETCTBEHHBIX
3JIEMEHTOB MOAOOHBIX (uryp. Ilonbp3oBaTecs cBOHCTBAMU OO0
MPOU3BOJIBHBIX (PUTYP, YMETh BHIUUCIATH AJTUHBI U HAXOAUTH YIJIbI Y
no00HbIX uryp. [IpuMeHsTH CBOICTBA TOJOOMS B TPAKTHYECKUX
3aja4yax. YMeTh IPUBOIUTH IPUMEPHI MOI0OHBIX (GUTYP B OKpPYKAIOIIEM
Mupe

6.4

ITonp3oBaThCs TCOpCMaMu O IMPOU3BCACHUHN OTPE3KOB XOPI, O

6.5 .
IMPOU3BCACHUN OTPE3KOB CEKYIIHX, O KBaApaTC KacaTCJIbHOU

[Tonp30BaTbCsi BEKTOPAMH, TOHUMATh UX TEOMETPHYECKUH U (pr3HUecKuii
CMBICJI, IPUMEHSTh UX B PELIEHUU T€OMETPUUYECKUX U (PU3MUECKUX 3ajiau.
IIpuMeHATH CKaIsIpHOE IIPOU3BEICHNE BEKTOPOB Ul HAXO0XKACHUS JUIUH U
YTJIOB

6.6

ITonb30BaThCs MCTOJAOM KOOPJAHWHAT Ha IIJIOCKOCTH, IPUMCHATD €Iro B
PCIICHHUU F'COMCTPHUYCCKUX U MPAKTUYCCKUX 3aaa4d

6.7

BiiageTs NOHATUSAMHU NIPABUIBHOIO MHOIOYTOJIbHUKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI YT OKPYKHOCTH M paJJUaHHON MEPBI yria, yMETh
BBIYKCIIATH IUIOLIAAb KPyra U €ro 4actel. [IpuMeHaTs nmoiaydeHHbIe
YMEHUS B IPAKTUYECKUX 3a7a4ax

6.8

HaxoauTh ocu winy HEeHTpbl CHMMETPUH (PUTYp, IPUMEHSTh JBUKEHUS

6.9 .
IIJIOCKOCTH B IIPOCTCUIIHNX CITydasaX

[TpyMeHsTh MOTy4YeHHbIE 3HAHUS Ha IPAKTUKE - CTPOUTh MaTEMaTUYECKUe
MOJIEJH U1 3aa4 PealbHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIIUE
BBIYUCIICHHSI C IPUMEHEHHUEM TTOA00HS U TPUTOHOMETPUYECKUX (PYHKITHIA
(monb3ysch, rae HeOOXOIMMO, KATbKYISITOPOM)

6.10

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6 I'eomeTpus

Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE

6.1
TOXIACCTBO. cDOpMy.]'II:I MIPpUBCACHUA

Pemienue TPECYTrOJIbHUKOB. TeopeMa KOCHMHYCOB U TCOpEMa CUHYCOB. Pemenne
MPAKTUYCCKUX 3aa4 C UCITIOJb30BAHUEM TCOPEMBI KOCMHYCOB U TCOPEMbI CHHYCOB

6.2

6.3 |IIpeoOpazoBanue monodus. [Togodrue cOOTBETCTBEHHBIX JIEMEHTOB

TeopeMa O IMPOU3BCACHUUN OTPE3KOB XOPd, TCOPEMBI O ITPONU3BCACHUN OTPE3KOB

6.4 .
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
Bexkrop, anuaa (MOysb) BEKTOpa, COHATIPABICHHBIC BEKTOPHI, TPOTHBOIIOJIOXKHO
6.5 |HAMPaBIeHHbIE BEKTOPDI, KOJIHHEAPHOCTE BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepauuy Haja BeKTopaMmu. PasinoskeHne BEKTopa 10 ABYM HEKOJJIMHEAPHBIM
BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, MPUMEHEHUE NS

HAaXOXKIACHUA IJIMH U YI'JIOB
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JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
6.7 |koopauHATaX, IEPeCeUCHUE OKPYKHOCTEH U MPSAMBIX. MeTOa KOOPIMHAT U €ro
pUMEHEHHE

6.8 |IIpaBuibHBIC MHOTOYTOJIbHUKH

Jnuna okpyxHoctu. ['pagycHast u paauanHas Mepa yriia, BBIYHCICHHUE JITUH AyT
OKPYKXHOCTEH

6.9

6.10 |ILromanp Kpyra, CEKTOpa, CErMeHTa

JIBMIKCHUS IJIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (dIIeMEeHTapHbIE

6.11 .
npectasienus). [lapamienbHpiii mepenoc. [ToBopot

IIpoBepsiembie HAa OI'D Mo MaTeMaTUKe

TpedoBaHus K pe3yiabraram ocBoeHuss OOII
000

Jlst npoBenernst OI'D 1o MaTeMaTHKe UCIOIb3yeTcs epedeHb (Koaudukarop)
IpoBepsieMbIX TpeboBaHui K pesynbrataM ocBoeHuss OOIT OOO u nepeueHp JIEMEHTOB
COZIepIKaHuUsI.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPeGoBaHUii K pe3ybTaTtaMm ocBoenusi OOII
000

Kon IIpoBepsiembie TPeOOBaHUSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NPOBEPsIEMOro | OCHOBHOM 00pa30BaTeIbHOI NPOrPaMMBbI OCHOBHOI'0 00111€r0
TpeOoBaHusi | 00pazoBaHusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh HOHIATUSAMU: MHOXKECTBO, IOJIMHOKECTBO,
olepalny HaJl MHOXKECTBAaMH; YMEHHE ONIEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIU Tpad), AepeBo, LUK, IPUMEHATh UX MIPH PEIICHUH 3a/1a4;
YMEHHUE MCII0JIb30BaTh rpa)uyeckoe NMpeICTaBIeHue MHOKECTB JIs
ONMCaHUs PEATBHBIX IIPOLECCOB U SIBJICHUH, IIPU PELIECHUN 3a/1a4 U3
JPYTuX y4eOHbIX IPEIMETOB

YMeHnue OIICPUPOBATH NOHATUIMMU:. OIIPCACIICHUE, aKCHUOMa, TCOpPEMA,
J0Ka3aTe/IbCTBO, YMCHUE paClIO3HABATh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUS, TPUBOAUTL IIPUMCPLI U KOHTPHIPUMEPBI, CTPOUTDH
BBICKA3bIBAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETUMOCTh HaTypaJIbHbIX YUCEl, IPU3HAKH JIETUMOCTH,
1eJI0€ YHMCII0, MOAYJb YHcia, OOBIKHOBEHHAs! pOoOb U IeCATHYHAs IpOoOb,
CTaHJapPTHBIN BUJ] YKCIIA, PALIMOHAIBHOE YMCIIO, UppallMOHATbHOE YHCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHb, yMEHHE BHIMOIHATh ASHCTBUS C
YHCJIaMH, CPAaBHUBATh U YIIOPSIIOYUBATH YUCIIA, TIPEJCTABIATH YHCIIa Ha
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KOOPJMHATHOMW MPSIMOM, OKPYTJIATh YMCJa; YMEHHUE I€T1aTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

YMeHue orepupoBaTh MOHITHSAMU: CTENIEHD C LIEIbIM ITOKa3aTeseM,
apuMeTHueCcKuil KBaipaTHBIA KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTETNeHU OoJIblIIe
4 €IMHUIIBI;, YMEHHUE BBIIMOIHITH pacdeThl o ¢popmyiiaM, npeodpazoBaHus
HEJNBIX, IPOOHO-PAMOHATLHBIX BBIPAKCHHUI U BRIPAXKCHHUN ¢ KOPHIMH,
pa3JoXeHrue MHOTO4JIeHa HA MHOXKHUTEIH, B TOM YHCJE C UCIIOIb30BaHUEM
dbopMyIT pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU. YACIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHUE pellaTh JIMHEHHbIE U KBaJpaTHbIC YpaBHEHUs, JpOOHO-
palMOHAIbHBIE YPABHEHHUS C OAHOU IIEPEMEHHOM, CUCTEMBI IBYX
JIMHENHBIX YPaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIC M JPOOHO-PAlMOHATILHBIE HEPABEHCTBA C OJTHON
IIEPEMEHHOM, B TOM UHUCIIE IIPU PELICHUH 3a]1a4 U3 IPYIHX [IPEIMETOB U
IIPAKTUYECKMX 3a/1a4; YMEHUE UCII0JI30BaTh KOOPANHATHYIO MIPSMYIO U
KOOPJIMHATHYIO IIOCKOCTb JUIsl H300pakeHus! pellieHU ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMenue onepupoBath NOHATHAME: QYHKIHS, TpaduK GyHKINUU, HYIIN
(GyHKLUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHMsI, HAMOOJIbIIIEE U HANMEHBIIEE 3HAYCHUST PYHKIINU, YMEHHE
OIEpPUPOBATH NOHATUAMMU: PSIMasi IPONOPLUOHATIBHOCTb, JTUHEHHAS

6 GyHKIMSA, KBagpaTu4yHasi pyHK1Ms, oOpaTHas IPONOPLHOHAIBHOCTD,
napabona, runep0oiia; yMeHue CTpouTh rpaduku QyHKIUH, HCTIOIb30BATh
rpaduKu A7s ONpeeseHus] CBOWCTB MIPOLIECCOB U 3aBUCUMOCTEH, JIIs
pelIeHus 3a1a4 U3 JPYruxX y4eOHbBIX MPEAMETOB U PEaTbHOM KU3HH,
yMEHUE BhIpaXkaTh (popMysiaMH 3aBUCUMOCTH MEXY BEJIMYMHAMHU

YMeHnue onepupoBarh NOHATUAMU: MTOCIEN0BATEIBHOCTD,
apudMeTHIecKasi 1 reoMeTprIecKast IPOrpecCui; yMEeHUE UCTI0JIb30BaTh
7 CBOICTBa MoOCIe0BaTeNbHOCTEN, (POPMYIIBI CYMMBI U OOIIETO YJieHa MPU
pelIeHu  3a/1a4y, B TOM YHKCJIE 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue periath 3a7a4u pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOICHTHI, JOJIH
U YacCTH, IBIKEHUE, paboTy, IIeHy TOBapOB U CTOUMOCTD MOKYIIOK U
YCIIYT, HAJIOTH, 33/1a4d U3 00JaCTH YIpaBICHUS TUYHBIMUA U CEMEUHBIMU
(buHAHCAMU); YMEHHE COCTABIIAThH BHIPAKEHUS, yPaBHEHHMS, HEPABEHCTBA H
CHCTEMBI MO YCIIOBHUIO 33/1a4H, UCCIIEIOBATh MOJIYYEHHOE PEIICHUE U
OIICHUBATH MPABAONOA00HOCTh MOTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (HUTYpa, TOUKA, OTPE30K, psMasi, JIyY,
JIOMaHasi, yrojl, MHOTOyT OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK,

9 MearaHa, OMCCEKTpUca U BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napauienorpaMM, pomM0O, MpsIMOYTOJIbHUK, KBApat, Tpanemus;
OKpPYKHOCTh, KPYT, KacaTrejabHasi; 3HaKOMCTBO C TPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarth 3aJau, B TOM YHCIIe U3 TOBCETHEBHOM
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’KM3HU, HA HaXOXKICHUE T€OMETPUIECKUX BEJIMYNH C TIPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GUTYyp U (pakToB

YMeHue oneprupoBaTh MOHATUSIMHU: PABEHCTBO (PUTYDP, PABEHCTBO
TPEYroJIbHUKOB; MAPAJUICIBHOCTh U IEPIICHIUKYISPHOCTD MPSIMBIX, YTOJ
MEXy TPSMBIMH, IEPIICHAUKYIISIP, HAKJIOHHAS, IPOEKIIUs, TTo1001e

10 ¢buryp, no100HbIC TPEYTOJIBHUKHA, CHMMETPHUS OTHOCUTEIILHO TOUKH H
PSIMOM; YMEHHE PACIIO3HABATH PABEHCTBO, CAMMETPHIO U TTO100He
buryp, napajuieIbHOCTh U NEPIECHANKYISIPHOCTD MPSIMBIX B OKPYKaIOIIeM
MUpE

YMeHue onepupoBaTh MOHATHIMH: JJIHHA, PACCTOSHUE, YroJ (BeIrndnHa
yIjia, CAHYC U KOCHHYC yTIJjla TPEyroJbHHUKA), TUIOIIAb; YMCHUE
OIICHUBATH Pa3MePhl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHE MPUMEHSATH (OPMYJIBI IEPUMETPa | IO MHOTOYTOJILHUKOB,
11 JUTMHBI OKPY>KHOCTH U TUJIOLIA/IA Kpyra, 00beMa MpsiMOyTOJIbHOTO
napajuiejenunesa, yMeH1ue NpuMeHsITh TPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUUECKHUE COOTHOIICHUS IS BBIYUCICHUS JJIUH,
pacCTOAHUH, TI0IIaACH

YMmenue nzo0paxkaTb MI0CKUE GUIYpbl M UX KOMOMHALUH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB I10 TEKCTOBOMY WIIH
CHUMBOJIBHOMY OITMCaHHIO

12

YMeHue OIICPHUPOBATH NOHATUAMMU: IPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BECKTOPOB, IIPOU3BCACHNC BEKTOpPA HA
13 YHCJI0, CKATISIPHOC IPOU3BECACHUEC BEKTOPOB, YMECHHUE UCIIOJIb30BaTh
BCKTOPBI U KOOPJAWHATHI JJIA IMMPCACTABICHUA JAHHBIX W PCIICHHUA 3a1a4, B
TOM YHUCJIC U3 APYIrux y‘le6HLIX NpeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue oneprupoBaTh NOHATUSMU: CTOJIOMKOBBIE U KPYTOBbIE
JMarpaMMsl, TaOIUILB], cpeaHee apupMeTHIecKoe, Meuana, HaubosbIee
Y HalMEHbIlIee 3HaYeHMs, pa3Max YUCJIOBOT0 Ha0Opa; yMEHHE U3BJIEKATh,
14 UHTEPIPETHUPOBATH U MPE0OPa30BbIBATh HMH(POPMAIUIO, ITPEICTABICHHYIO
B TaOJIUIaX U Ha AWarpaMMax, OTpa)karollylo CBOMCTBA U XapaKTEPUCTUKU
pEaAIbHBIX MTPOLIECCOB U SIBJIEHUI; YMEHUE PACIIO3HABATh N3MEHUUBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpE

YMeHue onepupoBaTh NOHATHAMU: CITYYaHBIH OMBIT (CITyYaiiHbIH
IKCIIEPHMEHT), DJIEMEHTapHOE COOBITHE (IIEMEHTAPHBIN HCXO/T)
CIIy4aifHOT'O OIbITa, Cy4YailHoe COOBITHE, BEPOSATHOCTD COOBITHS; YMEHUE
HaXOJIUTh BEPOSITHOCTHU CIy4alHbBIX COOBITHI B OMBITAX C
PaBHOBO3MOYHBIMU JIEMEHTAPHBIMU COOBITUAMHU; YMEHHE PEIIaTh 33aJa4u
15 METO/I0M OpPraHU30BaHHOIO MEpedopa U C UCIOIH30BAHUEM NTPaBHIIA
YMHOXEHUS; YMEHUE OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI U
ABJICHUH, IOHUMATh POJIb IPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPYXAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C ITOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHue BRIOMpaTh MOAXOSIINA U3y4eHHBINH METO/ JJISl PEIICHUS 3a1a4H,
MPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKU3HU, PaCliO3HABATh MPOSIBICHNE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE,
OMNUCHIBATh OTJIEJIbHBIC BBIJIAIOIIUECS PE3YIbTAThl, IOTYyYEHHBIE B XOJIE
pa3BUTHUS MAaTeMaTUKHU KaK HAyKH, PUBOAUTH MPUMEPbl MATEMaTUYECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU

Hepeqeﬂb 3JIEMEHTOB COACPKaHUS, IIPOBEPHACMBIX HA OI'D mo maTeMaTHKe

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 |HarypaubHble u uenble uncina. [Ipu3Haku 1eTMMOCTH LETIbIX YUCe
12 OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHbIEC IEPUOANYECKIE
' npodu
1.3 |PanuonanbHbie yncna. ApudmMeTndecKue onepanuu ¢ paiuoHaIbHBIMHI YUCIaMU
14 JleiicTBuTenbHbIC YKcia. ApudMeTndecKue onepamnnuu ¢ AeMCTBUTEILHBIMU
' YUCcIaMu
15 [TpubnuxeHHbIE BBIYUCIICHUS, TIPABUIIA OKPYTJICHHUs, IPUKUIKA U OLIEHKA
' pe3ysbTaTa BEIYUCICHUM
2 Anrebpanyeckue BbIpaXKEHUS
2.1 |BykBeHHbIC BbIpQKEHUS (BBIPAXKECHHUS C ICPEMEHHBIMH)
29 Crenens ¢ nensiM nokaszarenaeM. CTeneHb ¢ palliOHAIBHBIM MOKa3aTeNleM.
' CBoiicTBa cTenIeHU
2.3 | MHorouneHsl
2.4 | Anrebpanueckas 1poOb
25 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apupMeTHUEeCKUMHU
' KOPHSIMH HAaTypaJbHOW CTENEHU
3 YpaBHEHHs U HEPABEHCTBA
31 [ensie u 1poOHO-panoHaIbHbIe YypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH
39 Lenbie u poOGHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 | Perrenue TeKCTOBLIX 3a1a4
4 Uucnoble NOCIIe0BATENbHOCTH
4.1 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aMaHUs IIOCIEN0BATEILHOCTEN
4.2 | Apudmerndeckast ¥ reoMeTprueckas mporpeccuu. ®opmyra cIoKHBIX POIEHTOB
5 OyHKIMH
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®dyHK1UA, crocoObl 3ananus GyHkiuu. ['paduk ¢pyakimun. O6macTh onpeaeeHus
Y MHOXX€CTBO 3HaueHu ¢pynkuuu. Hymu ¢pynkuuu. [IpomexyTku

5.1. |3HakomocTostHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIMH. MaKkCUMyMbI 1
MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HanMeHblee 3HaueHue (pyHKIIUN Ha
IPOMEXKYTKE

6 KoopauHaTs! Ha IPSIMOH 1 TNIOCKOCTH

6.1 |KoopaunatHas npsimast

6.2 | /lexapTOBBI KOOPIMHATHI HA TUIOCKOCTH

7 I'eomerpus

7.1 |T'eomerpuyeckue (GUTypHl U UX CBOMCTBA

7.2 | TpeyronpHuk

7.3 | MHOTOYTOJIbHUKH

7.4 | OKpy>XKHOCTb U KpYyT

7.5 |HM3mepeHne reoMeTpHYECKHX BETHYHH

7.6 | BekTOpHBI HA TUIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 |OmucarenbHas CTaTUCTHKA

8.2 | BeposTHOCTB

8.3 | KomOunaropuka

8.4 | MHoxecTBa

8.5 |[I'padsr

Hudopmanusi 06 MCHOIb30BaHUH YIEKTPOHHBIX (HU(PPOBHIX) 06pa30BaTETLHBIX
pecypcos

Pabouas nporpamMmMa Y4HUTBIBACT BO3MOKHOCTH MCIIOJIB30BAHUSA JBJICKTPOHHBIX
(poBBIX) 00pa30BaTENBHBIX PECYPCOB, SIBISIOMIUXCS Y4EOHO-METOIHUCCKUMU
MarcepuajiaMy, HUCIHOJIb3YECMBIMU JJIA 06yqu1/151 U BOCIIUTaHUA 06yqa10m1/1xcs[,
OpPE/ICTABICHHBIMH B  3JCKTPOHHOM  (UH(PPOBOM) BHIAEC H  PEATHU3YIOLIUMH
ANJAKTUYCCKUE BO3MOXHOCTHU I/IH(bOpMaIII/IOHHO KOMMYHHKAIIUOHHBIX TCXHOHOFHﬁ,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM:

Enunoe coneprxanue obiero oopazoBanus (€ds00.ru) - [Togbopka MeTOAMYESCKIX
MaTepHUasoB JUIsl YIUTENIeH MPEAMETHUKOB, KJIACCHBIX PYKOBOJIUTENEH, COBETHUKOB T10
BOCIIUTAHHUIO.

bubnuoreka MOBUI (MockoBckas AIIEKTPOHHAS IIKOJIa)
(https://uchebnik.mos.ru/main) >To MmHpOKWii HAOOpP SIIEKTPOHHBIX YYEOHUKOB H
TECTOB, MHTEPAKTHBHBIC CIICHAPUU YPOKOB B AJIEKTPOHHOW OuOIHMOTEKe. PemeHus
MDOIII gocTynHBI A7 BCeX M Y)KE MOTYYHIA BBICOKHE OIICHKU YUUTENeH, pouTenei u
JeTen psaa.
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HNudopmanus 00 yuere nporpaMmMbl BOCIUTAHNUS B POrpamMMe MpeaMeTa

Pabouas Ilporpamma Bocnutanust YOY «Benma» peanmsyercs, B 4aCTHOCTH,
4yepe3 MCIOJb30BaHUE BOCIUTATENBHOIO IMOTEHIMana ypoka. Ha ypokax yuurenb
CTPEMUTCSl YCTaHABJIMBATh JOBEPUTEIIbHBIC OTHOLICHUS MEXIY Y4YUTElIeM W
y4EHUKaMHU, CTIOCOOCTBYIOIIUE MIO3UTUBHOMY BOCIIPHUSITHIO YYAITUMUCS TPEOOBAHUN U
npock0 y4yuTelns, aKTUBH3AaUMU HUX [I03HABATEIbHOW JEATENbHOCTH, MNOOYXIaTh
IIKOJILHUKOB COOJIONAaTh Ha YPOKE OOMICTIPUHSATHIE HOPMBI TMOBEACHHUS, IPaBHIIA
o0teHust co crapmuMu (YUUTEIsIMUA) U CBEPCTHUKAMU (IIKOJIbHUKAMH); MPUBJICKATh
BHUMAaHUE WIKOJBHUKOB K ILIEHHOCTHOMY AaCIEKTy HM3y4aeMbIX Ha YpPOKE SIBJICHUH,
OpraHHU30BBIBATH PA0OTY JIETEHl ¢ cOolMaNbHO 3HAYUUMOMN HH(pOpManuei — o0CyKIaTh,
BBICKA3bIBaTh MHEHHE; MCIOJIb30BaTh BOCHUTATENIbHBIE BO3MOXKHOCTH COJIEpKAHUS
y4eOHOro mpeaMera 4Yepe3 JAEMOHCTPALUI0 JETSIM IPUMEPOB OTBETCTBEHHOI'O
IPaXJAHCKOTO TIOBEACHUS, IPOSBICHUS YEIOBEKONOOMS W J100pOCepIeyHOCTH;
MPUMEHITh Ha ypOKE HHTEPAaKTUBHbIE (OPMBI PabOThI: MHTEIUIEKTYyallbHbIE WIPBHI,
TUIAKTAYECKUM TeaTp, AMCKYCCHH, padOThI B Iapax H Jip.
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