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

IHosscHuTEABHAA 3AIIHMCKA

PaGouas mporpamma ydebHOro Kypca «I'eoMeTpusi» Ha ypOBEHb OCHOBHOTO OOIIETO
oOpazoBanus s ooydaromuxcsi /—9-x kiraccoB MbOY «Cpennsist mkoia Ne 45y
pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH

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

o mnpuka3za Munnpocsemerus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBHOTO CTaHIaPTa OCHOBHOT'O
o0111ero 00pa3oBaHuUsY,

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBep:xaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM TPOrpaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHMS U O0YYEHHUs, OTABIXA U O3JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WiK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAaHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

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

e yueOHOro MjIaHa OCHOBHOTO O0IIero 00pa30BaHusl, YTBEP)KIEHHOTO
npukazoM [BOY «Cpennss mkoma Ne 1» ot 28.08.2025 Ne 145 «O BHeceHun
U3MEHEHHUH B OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy OCHOBHOT'O OOIIETo
00pa3zoBaHUsY;

e (enepanbHOl paboueit mporpamMmbl yueOHOTo Kypca «I'eoMeTpusy, KOTOpbIi
BXOJIMT B COCTaB Y4eOHOTO MpeaMeTa «MareMaTHKay.

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist mkomna Ne 45.

I'eomeTpust Kak OMH U3 OCHOBHBIX Pa3JIeNIOB IIKOJIBHOM MaTeMaTUKH, UMEIOIINIA CBOEH
ENTbI0 00ECTIeUYNTh U3YYEeHUE CBOMCTB U pa3MepoB (QUTYp, MX OTHOIICHUN M B3aMHOE
pacrioyio’keHue, ONUpaeTcsl Ha JOrMYECKYI0, TI0Ka3aTeNIbHYI0 JUHUIO. LIeHHOCTh n3yueHus
Te€OMETPHH Ha YPOBHE OCHOBHOTO 00IIeTr0 00pa30BaHUs 3aKITFOYAETCS B TOM, UTO
00yYaroIuiCs YYUTCs MPOBOAUTH JOKA3aTENIbHBIE PACCYXKICHUS, CTPOUTH JOTMYECKHE
YMO3aKITIOYCHUS, JIOKA3bIBATh UCTHHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXHBIM, IPOBOJIUTH PACCYKIEHHSI «OT MPOTUBHOTOY, OTIMYATh CBOMCTBA OT NMPU3HAKOB,
(bopMyIHpOBaTh 0OOpAaTHBIE YTBEPIKIACHUSI.



Bropoii nienpro u3y4eHusi FeOMETPUU SBIISIETCS UCIIOJIB30BAHNE €€ KaK NHCTPYMEHTA IIPU
PEILICHNN KaK MAaTEMaTU4YECKUX, TaK ¥ IPAKTUYECKUX 3a/1a4, BCTPEYAIOIINXCS B pealbHON
xu3HH. OOy4JarONIMiAcs JOJDKEH HayYUThCS ONPENEIUTh TEOMETPHUECKYI0 (DUTYpY, OIHCATh
CJIOBaMU JAHHBIN YEPTEK WIM PUCYHOK, HAWTH IUIOLIAIb 36MEJIBHOIO Y4acTKa, pacCuuTaTh
HE00XO0AMMYIO JUIMHY ONITOBOJIOKOHHOTO Kabesst uitk TpedyeMble pa3Mepsl Tapaxka JUIs
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas, BEIUMCIIUTENIbHAS JIUHUS B U3yUYEHUH
reomerpud. [Ipu pemennu 3a1a4 NpaKTHUECKOTO XapaKTepa 00YJatoUIHiiCcs YUUTCS CTPOUTD
MaTEMaTUYECKHE MOJIECIN PEaJIbHbIX )KU3HEHHBIX CUTYallui, IPOBOJUTD BBIUUCIICHUS U
OLICHUBATh aJIEKBATHOCTb I1OJIy4EHHOI'O pe3yibTara.

Kpaiine Ba)XHO MOYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH YUEOHBIMH MPEIMETaMHU,
MOTHBHPOBATh UCIIOJb30BaTh ONPEAEICHUS T€OMETPUUECKUX (PUTYP U MOHATHH,
J€MOHCTPUPOBATh MPUMEHEHNE TIOJTYYEHHBIX YMEHH B (PU3UKE U TEXHUKE. DTH CBS3H
Hauboee sIpKo BUJIHBI B TeMax «BekTopb», « T pUroHOMETpHUECKUEe COOTHOLIEHUS,
«Meton koopauHat» U «Teopema [Iudaropar.

VYuebublil Kypc «I'eoMeTpus» BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fielibl COJAepKAHUA!
«["eomerpuueckue GUrypsl v ux cBOMCTBaY, «M3MepeHrne reoMeTpUIECKUX BEIIUYUHY,
«/lexapTOBBI KOOPAMHATHI HA IIIOCKOCTHY, «BEKTOPBI», «/IBUKEHUS INIOCKOCTHY,
«[IpeobpazoBanust mog00HS.

Ha uzydenue yueGHOro Kypca «I'eomerpus» otBonutcs 204 yaca: B 7-m kiacce — 68 gacos
(2 yaca B Henenmo), B 8-M Kiacce — 68 yacos (2 yaca B Hezenmo), B 9-M kiacce — 68 yacos (2
qaca B HEJICIIIO).

Jnia peanuzanuy mporpaMMbl UCTIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPU peaTi3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTEIbHbIX MIPOTpaMM
HaYaJbHOTO 00IIEero, OCHOBHOTO OOIIIET0, CPEeTHEr0 O0IIero 00pa3oBaHus OpraHU3aIUsIMH,

OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO ACITEIHHOCTD, MPUKa30M MUHIIPOCBEIIEHUS OT
29.08.2025 Ne 299:

e Martemaruka. ['eomerpus: 7—9-e knaccol: 0a30BbIi ypOBEHb: yueOHUK; 14-¢
usnanue, nepepadorantoe / Aranacsia JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe obmectBo «M3natenscTBo «lIpocBemenuey,

QHGKTpOHHHe O6paBOBaTeJ'ILHHC PECYPCHI, AOMMYHICHHBIC K UCITIOJIB30BAHUTIO IIPH pCaIn3aliuu
HMCIOIUX I'OCYAAPCTBEHHYIO AKKPCAUTALIUIO 06p330BaTeJ'II)HI)IX mporpamMm Ha4ajJibHOI'O

00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00I1ero oopazoBaHus MpukazoM MHUHIIPOCBEIIEHUS
ot 23.07.2025 Ne 551:

bubmuoteka I{OK https://m.edsoo.ru/7f41feec

Coaep:kanuve y4eOHOro npeamMera

/-7 KJIACC



HauansHble nousatus reomerpun. Todka, npsimasi, OTpe30K, JIyd. YToi. Buasl yrios.
Beprukanbable U cMekHbIE yIibl. buccexkrpuca yria. Jlomanas, MHOrOyroJjIbHHUK.
[TapamienpHOCTh ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

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

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

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyroyibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHCTBa
TPEYroJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NTApAJIJICNIBHBIX IPsMbIX. CyMMa yIjioB TpeyrojibHUKa. BHelHNE yribl
TPEYrOJIbHUKA.

[psimoyrombHbIid TpeyroibHUK. CBOMCTBO MEIMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
HPOBE/ICHHOM K rHnoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX 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. HepHCHI[I/IKy.HHp M HaKJIOHHAas.

['eomeTpuueckoe MecTo Touek. buccekTpurca yria u cepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY
KaK NreOMETpUYECKUE MECTa TOYEK.

OKpY)KHOCTB H KPYT, Xopaa U JUaMeTp, Ux CBoMcCTBa. 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 CJ'Iy‘IaI/I
napasuieiorpaMMoB (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.

[Tono6ue TpeyroabHUKOB, K03 dumrent nomodus. [IpusHaku nomo0us TPEyroIbHUKOB.
[TpumeHeHHE 110100MSI TIPH PEIICHUH TTPAKTUICCKHUX 3a]1ad.

CaoiicTBa muiomaaei reomerpudeckux puryp. @opmMyIibl 11 MIOMIAIN TPEYToJIbHUKA,
napasuenorpaMma, pom6a u tpanenuu. OTHOIIEHUE MJI0MIa e MOT00HBIX QUTryp.



Brruucrienue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTo Oymare.
Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemieHun NpaKTHYECKUX 3a1a4.

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

BrucanHble ¥ LIEHTpPAIbHBIE YIUIBI, YTOJI MEXIY KaCcaTeJIbHOU M XOPIOM. YTJIbl MEKIY
XOpAAMH U CEeKyIUMU. BrincaHHble U ONMCaHHBIE YETHIPEXYTOJbHUKY. B3aumHoe

pacmosoxkeHue IByX okpyxHocteld. Kacanue okpyxxkHocTei. O0mume kacaTenbHbIe K IBYM
OKPYKHOCTSIM.

O-1 KkJjacce

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

Pemenne tpeyrosnbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. Penienne 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, IIPOTUBOIIOJIOKHO
HAITpaBJICHHLIC BEKTOPLI, KOJVIMHCAPHOCTE BEKTOPOB, pPABCHCTBO BEKTOPOB, OINCpalli HA
BCKTOpPAMHU. Paznoxenue BCEKTOPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM. KOOpI[I/IHaTBI

BCKTOpaA. CKaJmpHoe MMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC [JIA HAXOXACHUA JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATBI HA IIJIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpAUHATAX,
IIepECeYECHUE OKPYKHOCTEN U MPAMBIX. MeTO KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. [[TMHA OKpY>KHOCTH. [ panycHas 1 paanaHHas Mepa yria,
BBIUMCIICHUE JUIMH YT OKpyKHOCTEH. [Inomans kpyra, ceKkTopa, CerMeHra.

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

Ili1anupyemsbie pe3yabTaThl 0CBOCHUS
porpaMmabl

JINYHOCTHBIE pe3yJabTaThl



JInyHOCTHBIE pe3yIbTaThl OCBOECHUS NMPOrpaMMbl yueOHoro Kypca «I'eomeTpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIUTAHHE:

IIPOSIBJICHUEM MHTEpECa K IIPOLIJIOMY U HACTOSIIEMY 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 BBITIOJIHEHUIO 0053aHHOCTEH IpakJaHIHA U pealn3alliy 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 Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB 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 yCIIeUTHOH 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 SMOIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHSTHIO MATEMaTHUSCKHX
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'ICHI/Iﬁ 00
OCHOBHBIX 3aKOHOMECPHOCTAX pa3BUTUA YCJIOBCKA, IPUPOIbI U 06HI€CTBa, ITOHUMAaHHUEM
MaTeMaTH4YeCKOMH HAYKH KaK C(i)epBI YeJIOBEUYECKOM ACATCIIBHOCTH, 3TAIIOB €€ PAa3BUTUA U
SHAYUMOCTH JIA pa3BUTUA HUBUIIU3AlUH, OBJIAICHUCM A3bIKOM MAaTECMAaTUKH U
MaTeMaTH4YeCKOMH I(y.]'[LTypOﬁ KakK CpeACTBOM IMO3HAHHUA MHPA, OBJIAICHUEM HpOCTeI\/'II_HI/IMI/I
HaBBIKaMU HCCHGHOB&TGHBCKOﬁ JCSITCIbHOCTH,

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

TOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOT0 00pa3a ku3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OT/bIXa, peryyspHas Gpusnueckasi aKTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TaKOro e MpaBa JAPYyroro 4yeioBeKa,

7) 3x0j10rn4YecKoe BOCIIMTAHME:!



OpHUEHTAIINEH Ha TPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM JJIsl pEIICHUS 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPY’KAIOIICH Cpe/Ibl, INTAHMPOBAHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCTISICTBUM IS OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TII00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) amanTanus K H3MEeHAIOUMMCS YCJIOBHSIM COIUAJILHOI M PUPOIHON 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
KOMIIETEHIIUH U3 OIBbITA IPYIUX;

He00XO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, 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,;

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

MeTanpeﬂMeTHme 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 JJ1s1 0000IEHHs U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

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

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
(axTax, 1aHHBIX, HAOIIOEHUAX U YTBEPXKACHUSX, IpeAsIaraTh KpUTEpUN IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e Jl€NaTh BBIBOJBI C UCIIOJI30BAHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFO4YEHNUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIHCTBA MATEMATHICCKUX YTBEPXKICHUH (IIPsIMbIE U OT
MPOTUBHOT0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIE I0KA3aTelIbCTBA
MaTeMaTHYeCKuX (pakToB, BHICTpaMBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHUS;

e BBHIOMpATh CIIOCOO penIeHus 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 BOIPOCH], (GPUKCUPYIOIIUE POTUBOPEUNE, TPOdIIeMy,



CaMOCTOATCIIbHO YCTaHABJIMBATbL HCKOMOC U JJAHHOC, q)OpMHpOBaTB rumnoTesy,
apryMEHTHPOBATh CBOIO MO3MIINI0, MHCHHE;

e IPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECJIOKHBIH AKCIICPUMEHT,
HeOOJIBIIIOE MCCIICAOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMAaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

e CaMOCTOSATENILHO (OPMYIUPOBATH OOOOIIICHUS U BHIBOIBI I10 PE3YJIbTaTaM
NPOBEICHHOIO HAOJIFOICHUS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
HOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB M 000O0IICHHIA;

e IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BbIIBUTAThH
HPEJNOI0KEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora c nndopmanmeii:

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

e BBIOMpATh, AHATM3UPOBATH, CHCTEMATH3HUPOBATh U HHTEPIIPETUPOBATH
MH(OPMAIIHIO Pa3IMYHBIX BHJIOB U (hOpM MpeaCcTaBICHUS;

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

e OIICHMBATH HAJEKHOCTh MHPOPMALIUH 110 KPUTEPHUSM, TIPEIIOKEHHBIM yUUTEIEM
Wi chOpMyIMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIEC yHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHA

e BOCIIPUHHUMATH U q)OpMy.]II/IpOBaTL CYKACHUA B COOTBCTCTBHUU C YCJIOBHAMU U
HENISIMU OOILEHHSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX U MMCbMCHHBIX TCKCTAX, AaBATh MMOACHCHUA 110 XOAY PCUICHUA 3a/1a4H,
KOMMEHTHPOBATh MOTYyYEHHBIN Pe3ysbTar;

e B X0Je 00CYXKICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
mpo0OJieMBbl, pelaeMoil 3a1auu, BbICKAa3bIBaTh UJIEH, HAllEJICHHbBIE Ha TIOUCK
PEIICHM, COIMMOCTABIATE CBOU CYKACHUA C CYXKACHUAMUA APYIUX YUaCTHUKOB
Juanora, oOHapyXUBaTh pa3IUndKe U CXOJCTBO MO3UIUH, B KOPPEKTHOH (hopme
(GopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS,

e TIPEICTABIATH PE3yAbTATHl PEIICHUS 3a7auH, IKCIIEPUMEHTA, UCCIIeI0OBaHUS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUIEHUS C yU4ETOM 3a/1a4y
Mpe3eHTAIMU U 0OCOOCHHOCTEH ayIuTOpUH;

e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAMBUAYaAJIbHON paObOThI
MIPU PEIIeHNH yYeOHBIX MaTeMaTHUECKHX 3a/1a4;

e I[IPpUHUMATDH LECJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATH OpraHHU3alIO
COBMECTHOH paboThI, paclpeeNiaTh BUBI paboT, TOroBapuBaThes, 00CYKIaTh
MIPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJIEH;

e YUYaCTBOBATh B IPYMIOBBIX (hopMax paboThl (0OCYkIeHHs, 0OMEH MHECHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJMHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMH KOMaH/IbI, OIICHUBATh KAUe€CTBO CBOETO BKIIaja
B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU
B3aMMOJICHCTBHSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranusanms:



e CaMOCTOSTEJILHO COCTABJISTH IUIAH, AJITOPUTM PEIICHHS 3a1a4u (MK €ro 4acTh),
BBIOHpATh CIIOCOO PELICHUS C YYETOM UMEIOIIUXCS PeCypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH C
y4€TOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOLECCA U Pe3yJIbTaTa
pelIeHusT MaTEMaTUYECKOH 3a1a4u,

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPH PELICHUU 3a]1a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIEHUBATH COOTBETCTBUE PE3YNbTATA ACITEIbHOCTH ITOCTABIECHHOMN LIEIHU U
YCIIOBUSM, OOBSICHATH PUUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS LIETIH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

IIpeamMeTHbIC pe3yJabTAThI
7-1 kjaacc

K koHIly 00y4yeHus B 7-M kJiacce 00y4JaroUuiicss MOIYyYUT CISAYIOUINE MPEIMETHBIE
pe3yIbTaThI:

Pacrnio3naBaTh n3yueHHbIE FreOMETpUUECKUE (PUTYPBI, OTIPEAEIIATh UX B3aUMHOE
pacrioio’keHue, n300pakaTb reOMeTpu4ecKre (GUTypsl, BBITOIHATh UEPTEXKHU MO YCIOBUIO
3amaun. MI3MepATh IMHEWHBIE U YIJI0BbIE BEIMYUHBI. Pemars 3a1a4n Ha BBIYUCIICHUE IUTMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb rpyOyIo OIIEHKY JTMHEHHBIX U YTIIOBBIX BEIMYUH MPEIMETOB B peaIbHOM )KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY
BEJIMYHHBI.

Crpouth 4epTekH K T€OMETPUUECKUM 3a/1adam.

ITons30BaThCA IMprU3HaKaM1 paBCHCTBA TPCYTrOJIbHUKOB, UCII0JIb30BATh IMPU3HAKHU U CBOMCTBA
paBHO6C,Z[peHHBIX TPCYTrOJIbHUKOB IIPpU PCIICHUHU 3a/1a4.

[IpOoBONTE JIOTHYECKHUE PACCYKIECHHS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.
[Tonwp30BaTbCs MpHU3HAKAMK PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJIMaHBbl, IPOBEJECHHON K THIIOTEHY3€ NIPSMOYTOJIBHOIO TPEYTOJIbHUKA, B PELLICHUH
F€OMETPUYECKHX 3a/1a4.

OnpenensiTh NapajjieIbHOCTh MPSMBIX C TTOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cexymas. Onpenenars napauieIbHOCTb MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT

TOYEK OJHOMW MPSIMOM 10 TOUEK PYrod IpsIMOM.

Pemrate 3agaun Ha KaeT4aTOM 6YM3.1"C.



[TpoBOIUTH BHIYMCIICHUS M HAXOAUTH YHUCIOBBIC M OyKBEHHbIE 3HAYCHHUS YTIIOB B
F€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YTII0B TPEYTOJBHUKOB U
MHOT'OYI'OJIbHUKOB, CBOMCTB yIJI0B, 00pa30BaHHBIX IPU [IEPECEUEHHUH JIBYX NapaJUIEIbHBIX
IpsMBIX CeKyleil. PelaTe npakTHYecKre 3aJa4i Ha HaX0XKJICHUE YIJIOB.

BJ'IaI[eTB IIOHATUEM I'€COMETPHUICCKOI'0O MECTA TOUCK. YMmeTn OIIpCaACIIATD 6I/ICCCKTpI/Icy yria 1
CepeI[I/IHHHﬁ NEPNCHAUKYJIAP K OTPC3KY KaK ITCOMCTPUICCKHUEC MECTA TOYCK.

DopMyIUPOBATH OMPEACIICHUS OKPYKHOCTH U KPYra, XOp/bl U JUAMETPa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA IPU PELICHUH 3a]1a4.

BitageTs moHsATHEM ONIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€
ueHtp. [losnb3oBaThes hakTaMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC IEPIEHAUKYIISIPHI K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJHOM TOUKE.

Bnagets noHsiTuEeM KacaTellbHOU K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEPIECHANKYISIPHOCTH KacaTEIbHOW U painyca, IPOBEJCHHOIO K TOYKE KaCaHUSI.

[Tosp30BaTbCsA MPOCTENUIIMMHA FEOMETPUUECKUMH HEPABEHCTBAMM, TIOHUMATh UX
MIPAKTUYECKUM CMBICI.

HpOBOI[I/ITI) OCHOBHBIC FCOMeTpI/I‘-IGCKI/Ie HOCTpOGHI/Ifl C ITIOMOIIIBIO HI/IpKyJIﬂ nu JII/IHCf/'IKI/I.
8- KJace

K koH1y 00y4yenus B 8-m ki1acce 00y4yaronuiics MOIYyYUT CIASAYIOUINE PEAMETHBIE
pe3yIbTaThI:

Pacno3naBath OCHOBHEIC BHUbI YCTBIPECXYT'OJIBHUKOB, UX 3JICMCHTHI, ITOJIB30BATHCA UX
CBOMCTBaMH IIpU pCHICHUU I'COMCTPUICCKHUX 3a/1aY.

[TpuMeHSATh CBOWMCTBA TOYKH MEPECCUCHUST MEMaH TPEYroibHHUKA (IIEHTpa Macc) B PELICHUH
3a/1a4.

Bnaners noHATHEM CpeHEN TMHUM TPEYTOJIbHUKA U TPANEUH, IPUMEHSITh UX CBOWCTBA IIPH
penieHnu reoMeTpudeckux 3anad. [lone3oBarscs TeopeMont Qaseca U TEOPEMOU 0
IIPONOPLIMOHANIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PEIICHUS TPAKTUYECKUX 3a]ad.

[TpuMeHATH pU3HAKH 110100 TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUYECKHX 3a/1a4.
[Tonb3oBatbes Teopemoii [Tudaropa ans pemieHNss TeOMETPUIECKUX U MTPAKTUYECKUX 3a/1au.
CTpouTh MaTEMaTUUYECKYIO MOJIEb B IPAKTUYECKUX 3a/ladaX, CaMOCTOSITENIbHO JI€1aTh

YECPTEIK U HAXOJUTH COOTBCTCTBYIOIIUC NJIWHBI.

Bragets moHsATHAME CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa MPSMOYTOJIFHOTO
TpeyronbHHKa. [[07630BaTHCS 3TUMU MOHITUSIMH TSI PEIICHUS TPAKTUYECKHUX 33]1aH.



Boruunciiats (pa3inuyHbIME CIIOCOOAMH) TJIOIIAIh TPEYTONbHUKA U TUTONIAAA MHOTOYTOJIbHBIX
¢buryp (onb3ysich, TIe HEOOXOIMMO, KAIBKYISTOpOM). [I[pUMEHSTh MOTyYeHHBIC YMCHHUS B
MPaKTUYECKUX 3a/1a4ax.

BrageTs moHATUAMY BOIMCAHHOTO U IIEHTPAJILHOIO YIiia, UCIOJIb30BaTh TEOPEMBI O
BITUCAHHbBIX yIJIaX, yriiax MEXIy XopAaMu (CEKYIIMMHE) U yIiie MKy KacaTelbHOU U
XOPJI0M MpU PEIICHUH T€OMETPUUECKHUX 3aau.

Bnagets MOHATHEM ONMCAHHOTIO YETHIPEXYTOJIBHUKA, IPUMEHSTh CBONMCTBA ONACAHHOTO
YETBIPEXYTOJIbHUKA IIPU PELICHUN 3a/1a4.

[IpuMeEHATH MOJyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOIEIH JUIS
3a/1a4 peaJIbHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHECHUEM
N0JI00MS ¥ TPUTOHOMETPUH (IIOJB3YSCh, T HEOOXOJUMO, KAIBKYISTOPOM).

9-i KJacce

K koHiy o0y4yenus B 9-m ki1acce 00y4yarouuiicss MOIYyYUT CIASAYIOUINE MPEAMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO Pa3InYHbIC
ANIEMEHTBI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PELICHHE MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY).
Haxoauth (¢ mMOMOIIBIO KAIBKYISTOPA) JUTUHBI U YTJIbI ISl HETAOIUYHBIX 3HAYCHHI.

ITons30BaThCA (bOpMy.HaMI/I MNPpUBCACHNA U OCHOBHBIM TPUTI'OHOMETPUUCCKUM TOXKICCTBOM
JJI1 HaXOXJACHU A COOTHOIIICHHUH MCKAY TPUTOHOMCTPUYCCKUMHA BCIIMUNHAMMU.

Hcmons3oBaTh TECOPEMBI CHHYCOB 1 KOCMHYCOB IJI HAXOKACHHA Pa3JINYHBIX 3JICMCHTOB
TPEYTrOJIbHUKA («pemeHﬂe TpeerJ'ILHI/IKOB»), MMPUMCHSATH UX IMPU PCHICHUHN I'€OMCTPHUICCKUX
3aaa4.

Bnanets nonsTusmMu npeoOpa3zoBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. ITonb3oBaThCs cCBONCTBAMHU MOJO0MS TPOU3BOJIBHBIX (DUTYpP, YMETh BEIUYUCIATH
JUIMHBI U HaXOUTh YIJIbl Y TOJOOHBIX ¢uryp. [IpumeHsaTs cBoiicTBa moioodus B
MPAKTUYECKHX 33/1a4ax. Y MeTh IPUBOJUTH IPUMEPHI MO00HBIX GUTYP B OKpYXKArOIEeM
MHUpE.

[Tonb30BaTbcst TEOpEMaMU O MPOU3BEACHUHN OTPE3KOB XOP/, O MPOU3BEACHUHN OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUI U (PU3NUECKUil CMBICI, TPUMEHSTh
UX B PELICHUH T€OMETPUUYECKHX U (PU3HUecKuX 3axay. [I[puMeHsATh cKalsipHOe POU3BEICHHUE
BEKTOPOB JUIsl HAXOXJACHUS JJIMH U YTJIOB.

ITons30BaThCA MCTOAOM KOOpAWHAT HA INIOCKOCTH, MIPUMEHATH €0 B pCIICHUN
TCOMCTPHUICCKUX U NPAKTUYCCKUX 3a/1aY.

BiageTs moHATHAMY PAaBUJIBHOIO MHOTOYIOJIBHUKA, IJTMHBI OKPYKHOCTH, JITMHBI TyTH
OKPYKHOCTH ¥ PaJlMaHHON MEpBI yIJla, YMETh BBIUUCIATH ILIOIIAb KPYTa U €r0 YacTeu.
[IpuMeHATH MOTyYEeHHBIE YMEHHS B IPAKTUYECKHX 3a/1a4ax.



Haxoaute ocu (M1 LEHTPBI) CHMMETPHH (QUTYDP, TPUMEHSTH BIKECHHS TNIOCKOCTH B
IIPOCTEHIIINX CIIydasix.

HpI/IMeHHTB IIOJIYYCHHBIC 3HAHUSA Ha MMPAKTUKEC — CTPOUTHh MAaTEMATHYCCKUEC MOJACIIN JJIs1

3a/1a4 peasibHON KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHHS C IPUMEHEHHEM
000U M TPUTOHOMETPUIECKUX QYHKIUH (TOJIB3YsICh, T/ie HEOOXO0AUMO, KAIbKYIITOPOM).

TemaTnueckoe MJIAHUPOBAHUE

/-1 KJ1ace
KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHme P —
n/ | pasaenios u TeM | oor KonTtposibhbl | [IpakTHYECKH | gfpazopaTelbHbIe
| MpOrpaMMbl 0 e padoThI e padoThI pecypebl
IIpocreiimme
reoMeTpUUYECKUe
(bHruyp b ax .https://m.edsoo.ru/7f415e2e
1 |cBoiicTBa. 14
N3mepenue
re€OMETPUUYECKU
X BCJIIMYMH
2 | TpeyronapHHUKH 22 1 .https://m.edsoo.ru/7f415e2e
[TapamiensHble
3 |TpAMBIE, CymMMa 14 1 .https://m.edsoo.ru/7f415e2e
yTJIOB
TpEeYrojabHUKa
OKpy>XHOCTb U
4 |XPYT 14 1 .https://m.edsoo.ru/7f415e2e
I'eomeTpuueckun
€ MIOCTPOEHUS
[ToBTOpEHME,
5 | ob606mmenue 4 1 .https://m.edsoo.ru/7f415e2e
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 0
I[TPOI'PAMME
8-H KJ1acc

KoaunuyecTBO 4acoB
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DJIEKTPOHHBIE
HanmeHnoBanme
Ne Konrpoabusie | [Ipakrnyeckue | (mudppossbie)
pa3aesioB U TeM Bcero
n/m padoThI padoThI oOpa3oBaTejibHbIE
NPOrpamMMbl
pecypcsl
bubmuoreka [JOK
1| Qemoipexyrommmeu |- 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u
TeopeMa o
o | TPOTIOPUMOHANBHEIX | 1 bubnmoreka [JOK
OTpEe3Kax, https://m.edsoo.ru/7f417e18
oxo0HBIE
TPEYroJIbHUKU
[Lmomans.
Haxoxxnenue
3 ?I: mgﬁiﬁl/IKOB u 14 1 bubnmorexa LOK
peyT https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢buryp. [Inomaau
oTI0OHBIX QUTyp
T I1
o | TeopewaMudaropa | | busmiotexa LIOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUU
Vel B
OKPY>KHOCTH.
Bnucannsie u
5 2gf;ale{:)fclmeoanHKH 13 1 Enbmiorexa LTOK
PexXyT ' https://m.edsoo.ru/7f417e18
KacarenbHble K
OKPY>KHOCTH.
Kacanue
OKpY>KHOCTEHN
6 IToBTOpEHME, 4 1 bubnnorexa [JOK
000011eHe 3HAaHUH https://m.edsoo.ru/7f417e18
OBUIEE
KOJIMYECTBO
YACOB IIO 68 6 0
I[TPOI'PAMME
9-i1 KJ1acc
Hanmenopanne | KOTMYECTBO YaCOB
Ne pa3IeIoB 1 Tem JJIeKTPOHHbIE
n/n Konrtpouasnsie | [IpakTnueckue (undposbie)
HporpaMMel Beero paboThI paboThI
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o0pa3oBaTe/bHbIE

pecypchl
Tpuronomerpus.

Teopembl

1 |xocuiycos n 16 bubnuoreka [JOK
CHHYCOB. https://m.edsoo.ru/7f41al2c
Pemienue
TPEYroJIbHUKOB
[IpeobpazoBanue
o100usl.

bubmuoreka [JOK

2 | Merpuucckue 10 https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYKHOCTH

bubmuoreka [JOK
3 | Bexropu 12 https://m.edsoo.ru/7f41al2c
4 f(?(l)c ap;:;?bl Ha 9 bubmmorexa [JOK
pa https://m.edsoo.ru/7f41al2c
MIJIOCKOCTH
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
5 g}?HHaHocm " 8 bubnuotexa [JOK
Py https://m.edsoo.ru/7f41al2c
IJI0IAb KpyTa.
Beruucnenue
18 (01160 (S37

5 JIBrokeHUs 6 bu6mmoreka [IOK
TTOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 00o01IeHHE, 7 bubmuoreka [JOK
cUucTeMaTu3anus https://m.edsoo.ru/7f41al2c
3HAaHUU

OBIIEE

KOJIMYECTBO 68

YACOB I10

ITPOI'PAMME

IIpoBepsieMble TPeOOBAHUS K pe3yJbTaraM
ocsoeHuss OOII u 3j1eMeHTHI coaepKaHuA

7 KJacce
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IIpoBepsiemble TpeOoBaHUA K pe3yiabTaTaM ocBoennss OOII

Kox

NpoBePsIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

Pacnio3naBatpe M3y4eHHbIE T€OMETPHUUECKUE (PUTYPBI, OMPEALIIATh UX
B3aMMHOE PACIIOJIOKEeHHE, N300pakaTb reoMeTpruecKkue QUrypsl,
BBITOJIHATH YEPTEKHU 10 YCIOBUIO 3a1a4uu. VI3MepsATh TMHENHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a1aui Ha BBIUKCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jenatb rpy0Oyro OIIEHKY JIMHEHHBIX U YTTIOBBIX BEJIMYUH MIPEIMETOB B
pealibHOM JKU3HH, pPa3MEPOB IPUPOIHBIX 00BEKTOB. PaznuuaTs pasmepsl
3TUX OOBEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTpOI/ITB YCPTCIKHU K TCOMETPUICCKHUM 3aJiadaM

6.4

ITonb30oBaTbes NpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
IIPU3HAKU U CBOWMCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUN
3a1a4

6.5

HpOBOI[I/ITB JIOTUYCCKUC PaCCYKACHUS C UCITIOJIB30BaAHUEM
TCOMCTPUUCCKUX TCOPEM

6.6

ITonb30BaTbCs NpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB,
CBOMCTBOM MEJUaHbl, IPOBEACHHOMN K TMIIOTEHY3€ NIPAMOYTOJIbHOIO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a]1a4

6.7

OnpenensTh MapaeabHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbHIE

o0pa3yeT ¢ HUMH cekymas. OnpenensTs nNapaiedIbHOCTh NPSMBIX C
MMOMOUIBIO PAaBEHCTBA PACCTOSHUI OT TOYEK OJHOU MPSIMOM 10 TOUEK
JIpYrou npsamou

6.8

Pemiate 3a1aun Ha kieTyaToi Oymare

6.9

HpOBO)II/ITI) BBIYHCIICHHUA U HAXOAUTH YHUCJIIOBBIC 1 6YKBGHHBIC 3HaA4YCHUA
YIJIOB B TCOMECTPHUYICCKUX 3aladaxX C UCIIOJIb30BAHUECM CYMMEI YTJIOB
TPEYIroJILHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YIJIOB, O6pa30BaHHI)IX npu
MEpECCUYCHNU JIBYX MapaJlJICIbHBIX IMPAMBIX ceKyLuefI. Pemarn
MPAKTUYCCKUC 3a/la41 Ha HAXOKIACHUEC YIJIOB

6.10

Biiagets moHsATHEM r€OMETPUYECKOIO0 MECTA TOUYEK. Y METh OIPEIEIATh
OMCCEKTpUCY yIila U CEpeIMHHBIN MepIeHAUKYISpP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOUEK

6.11

(I)OpMYJ'II/IpOBaTB OIIPCACIICHUA OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPA
OKPY>KHOCTH, ITIOJIB30BATHCA UX CBOMCTBaMH. Y METh IMPUMCHSATH O3TU
CBOMCTBaA IIpH pCICHUU 3a1a4

6.12

BiageTs NOHATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh ee 1eHTp. [lonp3oBaTbes (hakTaMH O TOM, YTO OUCCEKTPHCHI
YTJIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOYKE, H O TOM, YTO




CEepEMHHbBIC MEPIEHAUKYIISAPHI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS
B OJTHOU TOYKE

Bianers nonsiTieM KacaTesIbHOU K OKPY>KHOCTH, MOJIb30BAThCS TEOPEMO

6.13 0 MEPHEeHAUKYISIPHOCTH KacaTeIbHOU U pajauyca, IPOBEJCHHOIO K TOUKE
KacaHus
6.14 [Tonb30BaThCs MPOCTEHIIMMU F€OMETPUUECKUMU HEPABEHCTBAMH,
' MOHUMATh UX MPAKTUUECKUN CMBICI
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOEHUS C TOMOILIBIO LHUPKYJIS

U JJUHEWKU

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

Kox

IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA

6

I'eomerpus

6.1

Hauansubie nouaTus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buasl
yrioB. BepTukanbsHele U cMexHbIE yriibl. buccekrpuca yria. JlIomanas,
MHOT'OYTOJIbHUK. [[apamienbHOCTh U NEPIEHANKYISIPHOCTD PSMBIX

6.2

Cummetrpuunbie purypbsl. OCHOBHBIE CBOICTBa 0ceBOil cummeTpuu. [Ipumepst
CUMMETPUU B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE TTOCTPOECHUS C TOMOIIBIO IIUPKYJIS U TUHEHKH. TpeyroyibHUK.
BricoTa, Mennana, OMcceKkTpuca, uX CBOMCTBA

6.4

PaBHOOenpeHHBIN U PABHOCTOPOHHUIN TpeyroibHUKU. HepaBeHCTBO
TPEYroJIbHUKA

6.5

CBoiicTBa U pU3HaKU paBHOOEIPEHHOTO TPeyroyibHuKa. [Ipu3Haku paBeHCTBaA
TPEYroJIbHUKOB

6.6

CBolicTBa ¥ IPU3HAKY MAPAJIENBHBIX MPSAMBIX. CyMMa yIjioB TPEYrOJbHUKA.
Bueunue yripl TpeyrojibHUKa

6.7

[TpstmoyronbHbIN TpeyroibHUK. CBOMCTBO MeIMaHbl PSMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEICHHON K runorenyse. Ilpusnaku paBeHcTBa
NPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. [IpSMOYTONBHBINA TPpeyrodbHUK C yriioMm B 30°

6.8

HepaBeHcTBa B reOMeTpHH: HEPABEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O JAJUHE
JIOMaHOH, TeopeMa 0 0oJbIIeM yriie 1 O0JIbIIE CTOPOHE TPEyroJibHUKA.
[TepnieHuKyNsAp U HAKIOHHAS

6.9

I'eomeTprueckoe MecTo Touek. buccekTpurca yria u cepeIuHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPHYECKHE MECTa TOUEK

6.10

OKpy’KHOCTb U KpyT, XOpJla U IMaMeTp, UX CBOMCTBA. B3anMHoe pacnonoxeHue
OKpYXHOCTH U npsiMoil. KacarenbHast v cekyIiasi K OKpy>KHOCTH

6.11

OKpy>KHOCTb, BIMCAaHHAas B yrojl. BnucanHas v onucaHHasi OKpy»KHOCTH
TPEyroJbHUKa




8 Kkaacce

IIpoBepsiemblie TpeOGoBaHuA K pe3yabTaTam ocBoeHuss OOIT

Kox

NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

6

['eomeTpus

6.1

Pacno3naBats OCHOBHEIC BHUJIbI YETBIPCXYTI'OJIBHUKOB, UX 3JIEMCHTHI,
MIOJIb30BAaThCS MX CBOMCTBAMHU pUu pCHICHUN I'COMCTPUICCKHUX 3a1a1d

6.2

[IprMeHSITh CBOMCTBA TOYKH TIEPECEUCHHUSI MEJMAH TPEYrobHUKA (LICHTpa
Macc) B pelICHUH 3aj1a4

6.3

Bitamers nonsitTreM cpeaHen JIMHUK TPEYTrOJIbHUKA U TPaeLuy,
IPUMEHSTh UX CBOMCTBA IPU PELIEHUU N'€OMETPUUYECKUX 3a/1a4.
ITonb3oBatbesa Teopemoit daneca U TEOPEMOH O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PELICHUs IPAKTHYECKUX 3a/1a4

6.4

[TpuMeHSTH IPU3HAKK 10100 TPEYTOIBHUKOB B PEIICHUU
FeOMETPUYECKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoii [Tudaropa amns pemeHNs reoMeTpUIECKUX U
npakTuyeckux 3aaad. CTpouTh MAaTEMAaTHYECKYIO MOJICIIb B MPAKTHYECKUX
3aJja4ax, CaMOCTOATEIbHO JIENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIIHE
JUTUHBI

6.6

BJ'IaI[eTI; MOHATUAMHU CUHYCA, KOCUHYCA U TaAHI'CHCA OCTPOro yrija
MMPpAMOYTOJIbHOI'O TPCYT'OJIbHUKA. ITons30BaThCS ATUMHU MOHSITHIMHA JJIA
peHICHUS NPAKTUYCCKUX 3a1a4

6.7

Beraucnste (pa3auyHbIME CIIOCO0OAMM) TUIOIAb TPEYTOJIbHUKA U
IUTOMIAT! MHOTOYTOJIBHBIX Uryp (MOJB3YsCh, TlIe HEOOXOIUMO,
KaJIBKYIATOpOM). [[pUMEHSTh MOTyYeHHBIC YMEHHS B TPAKTHYSCKUX
3ajadax

6.8

BiiageTs NOHATUAMU BIMCAHHOT'O U LIEHTPAIBHOIO yIila, UCIIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIaxX, yriiaX MeKAy Xopaamu (CeKyIMMHU) U yriie
MEXy KacaTeJIbHOW U XOPAO0M IPU PELICHUH T€OMETPUYECKUX 3a1a4

6.9

BiiageTs NOHATHEM OIUCAHHOT'O YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONIMCAHHOTO YETHIPEXYIOJbHHUKA IIPU PELICHUH 33124

6.10

[IpuMeHsATh MoMy4YeHHbIE 3HaHHS Ha MTPAKTUKE - CTPOMTh MaTEMaTHUECKHE
MOJIETH JIJIS1 3a]1a4 peabHOM JKU3HH U MPOBOUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TPIMEHEHUEM MTOJJO0HS U TPUTOHOMETPUH (TTOJIB3YSCh, TIe
HEOOXO0IMMO, KATBbKYJISTOPOM)

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS




6 ['eomerpus
6.1 YersipexyroiapHuku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [TpstmoyronbHUK, poMO, KBaJpat, X MPU3HAKU U CBOMCTBA
6.3 Tpamneuus, paBHOOOKas! Tpanenus, e CBoicTBa u npusHaku. IIpsmoyronpHas
' Tpanenus
6.4 Merton yaBoenust meauansl. LlenTpanbHas cummerpud. Teopema Daneca u
' TeopeMa O IPOIMOPIUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojipHuKa
6.6 [Togo6ue TpeyroibHUKOB, KO3 GUIHEHT mogoous. IIpuznaku nogoous
' TpPeyroiabHUKOB. [I[puMenenne nogo0us npu pereHuu NPakTUYECKuX 3a1a4
6.7 DopMmynbl Ui 0N TPEYroJdbHUKA, MapaiernorpaMma, pomoa u Tpaneuuu
6.8 CaoiicTBa 1iomaaeit reomerpudeckux ¢uryp. OTHOIICHHE IIT0IIa1eH
' no1I00HbBIX (uUryp
6.9 Boruncnenve mioniaiei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJI€TYaTON
' Oymare
6.10 Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemenun
' IIPAaKTHUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YIJla IPSIMOYTOJIbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMeTpuueckue QyHKINN
yrios B 30°, 45° u 60°
6.12 BrucanHble U LIEHTpaJIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW U XOpJ0U. YTIibl
' MEXly XOpJIaMU U CEKYIIUMU
6.13 | BoucanHble 1 OMMCaHHBIE YETHIPEXYTOIbHUKH
6.14 B3anMHoe pacnonoxeHnue AByx okpyxxHoctell. Kacanue okpyxHocteit. Obmuue
' KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 kiacc

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Ko .

I ():)[Be AEMOLO0 HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThbl OCBOCHUA OCHOBHOH
posep o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

pe3yJabTara

I'eomerpus

6.1

3HATh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX
TIOMOIIBIO PA3ITHYHBIE HIIEMEHTHI PSIMOYTOJILHOTO TPEYTOJIbHHUKA
(«perieHne MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C moMoIbo
KaJIBKYJISTOPA) [UIMHBI M YTIIbI 711 HETAOJIMYHBIX 3HAYCHUH




6.2

[Tonb30BaTbes hopMynamMu MPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJIs1 HAXOXKJCHUSI COOTHOLICHU M
MEX/1y TPUTOHOMETPUYECKUMU BEIIMYUHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAX 0K ICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJILHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECCKUX 3a1a4

6.4

Brnaners nonsTusiMu npeoOpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX
371eMeHTOB N0100HbIX (uryp. [lonb3oBaTbest cBOKWCTBaMU O100US
MPOU3BOJBHBIX QUTYP, YMETh BBIYHUCIISTE JUTUHBI U HAXOAUTDH YTJIIbI Y
no100HbIX uryp. [IpuMeHsTh CBOMCTBA 11O100MS B IPAKTUYECKUX
3aJadax. YMeTb IPUBOAUTE MPUMEPHI OTOOHBIX (pUTYp B OKpYy’KaroIeM
Mupe

6.5

[Tonb30BaThCs TEOpEMaMU O MIPOU3BEIEHUN OTPE3KOB XOPJ, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelIbHON

6.6

[Tonp30BaThCsl BEKTOpaMH, HOHUMATh UX FEOMETPUUECKUH U (pru3nyecKuii
CMBICJI, IPUMEHSTh UX B PEIICHUU TE€OMETPUUYECKUX U (PU3MUECKUX 3aj1ad.
[TprMeHSATH CKaIsIpHOE MIPOM3BEACHUE BEKTOPOB JJIsl HAXOXKAEHUS JUIMH U
yIJI0B

6.7

ITonw3oBaThCs MCTOJOM KOOpAMWHAT Ha IJNIOCKOCTH, IIPUMCHATH €ro B
PCHICHUHU T'COMCTPUUCCKUX U IMTPAKTUYCCKUX 3aJaq

6.8

BJIaIleTI) MOHATHUAMU ITPABUIIBHOI'O MHOI'OYT'OJIbHUKA, JJIMHBI
OKPY?KHOCTH, JJIMHBI AYI'M OKPYKHOCTHU U paﬂHaHHOﬁ MCPBI yI'Jjia, YMCTb
BBIYUCIIATH IUIOAAb KpyTa U €ro qacTeH. HpI/IMeHﬂTB IMMOJIYYCHHBIC
YMCHUS B IPAKTUYICCKUX 3aJavdax

6.9

HaxonuTh OCH UM LEHTPBI CUMMETPUN (QUTYP, TPUMEHATD ABHIKEHHS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[TpuMeHATH MOJTy4yeHHbIE 3HaHUS Ha MTPAKTUKE - CTPOUTh MaTeMaTHYECKHE
MOJIEH [T 3a1a4 peaibHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE
BBIYUCIICHUS C IPUMEHEHHUEM MOA00MS U TPUTOHOMETPUUECKUX (PYHKITHI
(mosB3ysch, TIe HEOOXOIUMO, KaTbKYIATOPOM)

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ['eomerpus
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
' IIPAKTUYECKUX 3aJja4d C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 |IIpeoOpazoBanue mompoowms. [Togo00Me COOTBETCTBEHHBIX HJIEMEHTOB
6.4 Teopema 0 IpOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB

CCKYIIUX, TCOPpEMA O KBaJIpaTe KacaTelbHOMU




BekTop, ainuHa (MOIyb) BEKTOpA, COHANPABICHHBIC BEKTOPBI, IPOTHBOIMOIOKHO
HaIpaBJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

6.5
olepanuy HaJl BEKTOpaMu. PasnoskeHue BeKTopa 110 JByM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE [T
' HaXO0XICHU JUIMH U YIJIOB
JlexapToBbl KOOPAUHATEI HA INIOCKOCTU. Y PABHEHUS IIPAMOM U OKPYKHOCTH B
6.7 |koopauHarax, nepeceueHre OKpPY>KHOCTEH U MpsIMbIX. MeTo1 KOOpIUHAT U €ro
IPUMEHEHNE
6.8 |IlpaBmiIbHBIE MHOTOYTOJBHUKH
6.9 JlnnHa okpyXHOCTH. ['pasycHas U paguaHHas Mepa yria, BBIYACICHUE JUIMH JIyT
' OKPY’KHOCTEHN
6.10 |Ilmomans Kpyra, CEKTOpa, CErMEeHTa
6.11 JIBM)KEHHsI TTIOCKOCTH U BHYTPEHHUE CUMMETpUH (Huryp (31eMeHTapHbIe

npescrasnenus). [lapamienshpiii mepenoc. [ToBopot

IIpoBepsiembie HAa OI'D Mo MmaTreMaTuKe

TpedoBaHus K pe3yjabraram ocBoeHus OOII
000

Jns mposenerust OI'D Mo MaTeMaTHKe UCTIONB3yeTCs MepeueHb (KoanuduKaTop)
npoBepseMbIX TpeboBaHui K pe3ynbratam ocBoeHuss OOIT OOO u nepedeHs 3J€MEHTOB
COJIepKaHus.

IMepeuyenn (koaqudukaTop) NpoBepsieMbIX TpeGoBaHMii K pesyabTaTam ocBoeHust OOII

000

Kon

HpOBepﬂeMble Tpeﬁonam/m K IIPE€IMETHBLIM pe3yJjibTaTaM 0CBOCHUSA

NPOBePsIeMOro | 0CHOBHOI 00pa3oBaTe/bHOI MPOrpaMMbl OCHOBHOIO 0011ero
TpeOoBaHusi | oOpa3oBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATUAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanuy HaJl MHOKECTBAMU; YMEHUE ONIepUPOBATh MOHITUSIMU: Tpad,
CBSI3HBIN Tpad), 1epeBo, UK, IPUMEHATh UX MIPU PELICHUH 33734,
YMEHHUE HCI0JIb30BaTh rpa)uyeckoe NpeICTaBIEHUEe MHOKECTB IS
OIMCaHUs PEAIBbHBIX IIPOLECCOB U SABICHUM, IIPU PELICHUN 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEIEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeJIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIEC U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IPUMEPBI U1 KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUN




YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCIIO, IETUMOCTh HATYypaIbHBIX YUCEJ, IPU3HAKHU JEIUMOCTH,
1eJI0€ YKCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs APOOb U JecsITHUHAs APOOb,
CTaHJAPTHBIA BUJI YUCIIA, PAIMOHAIBHOE YUCIIO, UPPALIMOHATIBLHOE YUCIIO,
apuMeTHuueCcKuil KBaJIpaTHbIN KOPEHb; YMEHHE BBIMIOIHATh IEUCTBUS C
YHICJIaMH, CPAaBHUBATh U YIOPSAJ0UYMBATH YHUCIA, IPEJICTABIATh YMCiIa Ha
KOOPJMHATHOM MPSAMOM, OKPYIJISITh YUCIIA; YMEHHE JIeNIaTh IPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

YMeHue orepupoBaTh MOHITHUSAMU: CTEMIEHD C LIEIbIM ITOKa3aTeseM,
apumMeTHuecKuil KBaipaTHbIA KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTETNeHU OoJIblIIe
€IMHUIIBI;, YMEHHUE BBIIMOIHITH pacueThl 1o ¢popmyiaM, npeodpazoBaHus
HEJNBIX, IPOOHO-PAMOHALHBIX BBIPAKCHHUI U BRIPAXKCHHUN ¢ KOPHIMH,
pa3ioXKeHrue MHOTOYJIeHAa HA MHOXKHUTEIH, B TOM YHCJIE C UCIIOIB30BaHUEM
(dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U PA3HOCTHU

YMeHue onepupoBaTh MOHATHSIMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM IIEPEMEHHOM, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHUE pelaTh JIMHEHHbIE U KBaJpaTHbIC YpaBHEHUs, JpOOHO-
palMoOHaIbHbIE YPABHEHUS C OJJHOM [IEPEMEHHOM, CUCTEMBI IBYX
JMHEWHBIX YpaBHEHUH, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U IPpOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOU
HEPEMEHHOI, B TOM YMCIIe IPU PELICHNUH 33a4 U3 IPYTUX NIPEIMETOB U
IPAKTUYECKUX 3aJ1a4; YMEHHME HUCII0JIb30BATh KOOPAUHATHYIO MIPSIMYIO U
KOOPJIMHATHYIO IIOCKOCTb JUIsl H300pakeHUs! pellieHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYyHKIUSA, TpaduK QyHKINHU, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HAaUOOJIbIIIEE U HAUMEHbIIIee 3HaUeHUsI QYHKLIUHU, YMEHHE
OIepUPOBAThH MOHITUSIMU: MTPSIMasi IPONOPLIUOHAIBHOCTD, JIMHEWHAs
¢byHKLUsA, KBagpaTUuHast PyHKIMs, 0OpaTHas MPONOPLUOHAIBHOCTS,
napaboiia, runep0oiia; yMeHue cTpouTh rpaduku GyHKIUHN, HCIIOIb30BaTh
rpaduKu A ONpesiesieHHs CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, 1J1s
pelieHus 3a/1a4 U3 APYrux yueOHbIX IPEIMETOB U PeaIbHON KU3HU,
yMEHUE BhIpaXkaTh (popMysiaMH 3aBUCUMOCTH MEXIY BEIMUYMHAMHU

YMeHnue onepupoBaTh NOHATUAMU: MTOCIEN0BATEIBHOCTD,
apudMeTHIecKasi 1 reoMeTprIecKasi IPOrpecCuu; yMEeHUE UCTI0JIb30BaTh
CBOICTBa MoC/eq0BaTeNbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YJieHa MPU
PEIICHUH 3a/1a4, B TOM YHUCJIE 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue periath 3a71a4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOICHTHI, JOJIH
U YaCTH, IBIDKEHHUE, paboTy, IIeHy TOBapOB U CTOUMOCTD MOKYIIOK U
YCIIYT, HAJIOTH, 33/1a4d U3 00JaCTH YIPaBICHUS JTUIHBIMUA U CEMEUHBIMU
(duHaHCAMK); YMEHUE COCTABJISATh BHIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI M0 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh MOJIYYEHHOE PEIICHUE U
OIICHUBATH MPABAONOA00HOCTh MOTYYCHHBIX PE3yIbTaTOB




YMeH#ue ornepupoBath MOHATHIMH: (UTYpa, TOUKA, OTPE30K, IpsIMast, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PABHOOCIPCHHBIN 1
PaBHOCTOPOHHHIA TPEYTOJIBHUKH, MIPSIMOYTOJIBHBIN TPEYTOJIbHUK,
MeraHa, OMCCeKTPUCa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, MPSMOYTOJILHUK, KBAIpaT, TPANCIHs;
OKPYXHOCTh, KPYT, KacarejabHasi; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMH
durypamu; yMeHue peniath 3aJau, B TOM YHCJIC U3 TOBCETHEBHON
JKU3HU, Ha HAXOXKJCHUE TEOMETPHUYCCKHUX BEIHYUH C PUMEHEHUEM
M3Y4YEHHBIX CBOUCTB PUTYD U (PaKTOB
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YMeHne onepupoBaTh MOHSATUSMU: PABEHCTBO QUTYD, PABEHCTBO
TPEYTrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEXy MPSAMBIMH, IEPICHAUKYIISIP, HAKJIOHHAs, IPOEKLKA, Tojo0ue
¢buryp, nogoOHbIE TPEYTrOJIbHUKH, CHMMETPHS OTHOCHTEIBHO TOUKH U
psIMOM; YMEHHE PAcIO3HAaBAaTh PABEHCTBO, CAMMETPHIO U M01001e
¢buryp, napajyuieIbHOCTh U NMEPIEHIUKYJIIPHOCTD MPSMBIX B OKPYKaIOILIEM
Mupe
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YMGHI/IG OHepI/IpOBaTB MMOHATUAMM. JJINHA, paCCTOSIHI/Ie, yFOJI (BGJII/I‘-II/IHB.
yIJla, CHHYC U KOCHHYC yTIJIa TPEYroJbHHKA), IUIOIIAAb; YMCHUE
OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM MUDE;
YMEHHE MPUMEHAITH POPMYJIbl IEPUMETPA U IJIOMAAN MHOTOYTOJILHUKOB,
JUIMHBI OKPYKHOCTH U IIOLIA/IU Kpyra, 00beMa MpsiMOYTOJIbHOT'O
napasuieNienune1a; yMeHue NpuMeHsITh MPU3HAKH PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUroHOMETPUIECKHUE COOTHOIICHUS /IS BBIYUCIICHUS JJIHH,
pacCTOsHUH, IIOMIAACH
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YMeHnue n3o0paxars iockue GUrypsl 1 uX KOMOMHAIINH,
MPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHHIO
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YMeHue onepupoBaTh NOHATHAMU: IPSIMOYIOJIbHASI CUCTEMA KOOPJUHAT;
KOOPJMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha
YHCIIO, CKAJIIPHOE ITPOU3BEIECHUE BEKTOPOB; YMEHHE UCIIOJIb30BATh
BEKTOPBI U KOOPAUHATHI [ IIPEICTABICHUS JaHHBIX U PELICHUS 3a/1a4, B
TOM YHCIIE U3 IPYTUX yUEOHBIX MPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh NOHATHAMU: CTOJIOUKOBBIE U KPYTOBBIE
Jarpammbl, TaOJIUIbl, cpeHee apupMeTHieckoe, Meiiatna, Hauoosbliee
U HauMeHbIlIee 3HaUeHHs], Pa3Max YUCIIOBOro Habopa;, yMEHHE U3BIIEKaTh,
MHTEPIPETUPOBATH U MPE0OPa30BbIBaTh HH(OPMALINIO, TPEICTABICHHYIO
B Ta0JIMIIaX U Ha JUarpaMmax, OTpa)Karollylo CBOHCTBA U XapaKTEPUCTUKU
PCAIBHBIX IMTPOLECCOB U SIBJ'ICHI/II\/'I; YMCHHE pacliO3HaBaTb U3MCHYHNBBIC
BEJIMYMHBI B OKPYKAIOILEM MUPE
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YMeHue onepupoBaTh NOHSATHAMU: CITYYaHBIH OMBIT (CITyYaifHbIH
9KCIIEPUMEHT), AIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIN UCXO/T)
CJIy4aifHOTO OIIBITa, CIy4aiiHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HAXOJHUTh BEPOSITHOCTH CIy4allHBIX COOBITHI B OMBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITHSIMH; YMEHHUE peIllaTh 3a/1a4H




METOJIOM OpPraHU30BaHHOTO Mepedopa U ¢ UCIOIb30BaHUEM MpaBUIa
YMHOXXEHUSI, YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI U
SBJICHH, IOHUMATh POJIb IPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHUI B OKPYXAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C ITIOHATUEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €T0
POJIBIO B MaCCOBBIX SIBJICHUSIX

YMenue BHIOUpaTh MOAXOIAIINN H3yYSHHBIH METO/I Ul PEILICHHS 3a1a4H,
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HH, PaCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE,
OINMCHIBATh OTJEJIBHBIE BBIIAOIIMECS PE3YJIbTATh, IIOJyYEHHBIEC B X0
pa3BUTHUSA MaTEMAaTHUKHU KaK HAYKH, IPUBOJUTD IPUMEPBI MATEMATHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH
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IlepeyeHnb 3j1IeMeHTOB coJep:kaHusi, MpoBepsieMbIx HA OI'D Mo MaTtemMaTuke

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Hucna 1 BIYUCICHUS
1.1 |HarypasbHble u uenble uncina. [Ipu3Haku 1e1MMOCTH LIEBIX YHUCENT
19 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHBbIE TEPHOAUYECKHIE
' npobu
1.3 | PanmonanpHble yncna. ApudmMeTndeckue onepanuy ¢ paluoOHaTbHBIMHA YHCIaMA
14 JlelicTBUTENbHBIE YnCiIa. ApUpMETHYECKHE ONepaLlii C I€HCTBUTEIbHBIMU
' quclIaMu
15 [TpuOnu:xeHHbIE BBIYUCIICHUS, TIPaBUJIa OKPYTJIEHUs], IPUKUIKA U OLIEHKA
' pe3yibTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaKEHUS
2.1 |BykBeHHBIC BhIpaKEHUs (BBIPAXKCHUS C IEPEMEHHBIMH)
29 Crenens ¢ nensiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM I10Ka3aTeIEM.
' CBoiicTBa cTENEeHU
2.3 | MHOTOUIEHBI
2.4 | Anrebpanueckas 1poOb
25 Apudmernueckuit KopeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEHUs U HEpaBEHCTBA
31 Lenbie u 1poOHO-paoHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHHI
39 Lenbie u 1poOHO-paOHAIbHBIE HepaBeHCTBA. CUCTEMbI U COBOKYITHOCTH
' HEPABEHCTB
3.3 | Permenne TekcTOBBIX 3a1au




YucaoBwie IOCICa0BATCIbHOCTH

4.1 |IlocnenoBaTellbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIICAOBATEILHOCTEH
4.2 | Apudmernueckast U TeoMeTpHUECKas nporpeccuu. @opmylia CIOKHBIX MPOLEHTOB
3) OyHKIMH
®OyHK1UA, criocoObl 3ananus Gyakuu. ['paduk ¢yHkiuu. O6macTh onpeaeaeHus
Y MHOKeCTBO 3HaueHui ¢pyHkmu. Hymu pynknuu. [pomexyTtku
5.1. |3HakomocTosHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (DyHKIMH. MaKCHMyMBI 1
MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HanMeHbIee 3HaueHue (PyHKIUN Ha
MIPOMEKYTKE
6 KoopauHaTel Ha IPSIMO U TUIOCKOCTH
6.1 |KoopaunarHas npsimast
6.2 | /lexapTOBBI KOOPIUHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 | TpeyronpHuk
7.3 | MHOTOYTOJIbHUKH
7.4 | OKpy>XKHOCTb U KpYyT
7.5 | H3MepeHHe reoOMETPHYECKUX BETHUNH
7.6 | BekTOpHBI HA TUIOCKOCTH
8 BeposiTHOCTh ¥ cTaTUCTHKA
8.1 |OmucarenbHas CTaTUCTUKA
8.2 |BepositHOCTB
8.3 | KomOunaropuka
8.4 | MmuoxecTBa
8.5 |[I'padsr




