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IHHossicHuTEJIBHAA 3aAIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpus» Ha ypoOBEeHb OCHOBHOTO OOIIIETO
obpa3oBanus 11 oOyuaromuxcst 7-9-x knaccoB MbOVY «I'nmua3zus Ne 5 r. byuncka PTo»
pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSMU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
Oenepaunny;

e mnpukaza MunnpocseuieHus ot 31.05.2021 Ne 287 «O06 yTBep:kaeHUN
benepanbHOro rOCy1apCTBEHHOT'0 00pa30BaTEILHOTO CTaHaPTa OCHOBHOTO
o011ero 00pa3oBaHUs»;

e mpukaza Munnpocsemenus oT 18.05.2023 Ne 370 «O06 yTBepxacHUU deaeparbHON
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHUs Y,

e mpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsinka
OpraHu3alH U OCYILECTBICHHUS 00pa30BaTEIbHOM AEATETLHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeIBbHBIM MTPOTpaMMaM — 00pa30BaTEIbLHBIM IIPOrpaMMaM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CPpeHEro 00IIero oopa3oBaHus»;

e C(II2.4.3648-20 «CaHUTapHO-3MTHIEMHOJIOTUYECKHE TPEOOBAHUS K OpPTaHU3aAIUsIM
BOCTIMUTAHUS U O0yYEHUsI, OTIBIXA U O3JJOPOBIICHUS ACTCH U MOJIOJICHKI,
YTBEPKJICHHBIX ITOCTAHOBIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['uruennueckrie HOPMaTUBHI U TPEOOBAHUS K 0OECIICUEHHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH IS YeIOoBeKa (aKTOPOB CPEbl OOMTAHUS,
YTBEPKJICHHBIX ITOCTAHOBIICHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

e KOHIICTIIUY PA3BUTHUS MATEMAaTUYECKOTO 00pa30BaHUs, YTBEPKACHHOM
pacnopsixenueMm [IpaBurtensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa OCHOBHOTO 001IIeT0 00pa30BaHus, yTBEPKICHHOTO
npukazoM MBOY «I'mmuasus Ne 5 r. Bynncka PT» ot 29.08.2025 Ne 134 «O
BHECEHUU U3MEHEHUI1 B OCHOBHYIO 00pa30BaTEeIbHYIO IPOrPaMMy OCHOBHOTO
o011ero 00pa3oBaHUs»;

e (enepanpHON pabouel mporpaMmbl ydeOHOTO Kypca «I eoMeTpus», KOTOPBIH
BXOJUT B cOCTaB yueOHoro npeamera «MaTemaTtuka.

PaGouas mporpamma opueHTHpPOBaHA Ha IEIEeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
denepanpHON pabodel mporpaMMe BOCIIUTAHUS U B pabouelt mporpamme Bocriutanuss MbOY
«I'mmHasus Ne 5 r. byuncka PT»».

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3JIeNIOB IKOJIBHOW MAaTEMAaTUKH, MMEIOIIHIA CBOCH
IEJTbI0 00ECTICUNTh N3YYCHUE CBOMCTB U Pa3MepoB (GUTYpP, MX OTHOIICHUH U B3aUMHOE
pAacIoJIOKEHHE, OTMPACTCS Ha JIOTMYECKYI0, JI0KA3aTeNbHYIO JIHHUI0. [[eHHOCTh U3ydYeHHsI
reOMETPHH Ha YPOBHE OCHOBHOTO 00IIeTr0 00pa30BaHus 3aKII0YAETCS B TOM, UTO
00YyYaroIUICS YYUTCS IIPOBOAMTH JI0KA3aTEIIbHBIC PACCYIKIACHUS, CTPOUTD JIOTHYCCKHUEC
YMO3aKIIOYCHUA, JOKA3BIBATE NCTUHHBIC YTBCPKACHUSA U CTPOUTH KOHTPIIPUMECPEI K
JIOXHBIM, TPOBOJIUTH PACCYKIEHHSI «OT IIPOTUBHOTOY», OTINYATh CBONCTBA OT MPHU3HAKOB,
dhopmynupoBaTh OOpaTHBIC YTBEPHKICHHS.

Bropoii nenbro u3y4eHus: TeOMETPUU SBISIETCS UCIIOIb30BAHNUE €€ KaK HHCTPYMEHTA IIPH
PEILICHNN KaK MAaTEMaTUYECKUX, TaK U MMPAKTUYECKUX 3a/1a4, BCTPEYAIOIINXCS B pealbHON



xu3HH. OOy4Jaronuiics J0KEH HayUYnThCs ONPEACTUTh TEOMETPHUUECKY IO (PUTypy, OTIHUCATh
CJIOBaMU JAHHBIN YEPTEK WIA PUCYHOK, HAWTHU IUIOIIA(b 3€MEIbHOTO y4acTKa, PACCUUTATh
HEO0XOIMMYIO JUIMHY ONITOBOJIOKOHHOTO Kabesst uian TpedyeMble pa3Mephl rapaxa JUis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOPasi, BHIUUCINUTENIbHAS JIMHUSL B U3yUYEHUU
reometpud. [Ipu perennu 3a1a4 NpaKTHYECKOTO XapakTepa 00yJaromUiicst yUUTCsl CTPOUTD
MaTEMaTUYECKHE MOJIEIIN PeabHbIX JKU3HEHHBIX CUTYallui, IPOBOIUTD BBIYUCIICHUS U
OLIEHMBATh aJI€KBaTHOCTD MOJIyYEHHOTO pe3yjbTara.

KpaiiHe Ba)XHO MOAYEPKUBATH CBSI3U T'€OMETPUU C IPYTUMHU YUeOHBIMU NpEIMETaMH,
MOTHBHUPOBATh UCIOIb30BATh ONPEIEICHNUS FTEOMETPUUECKUX QUTYDP U MOHSITUH,
J€MOHCTPUPOBATh NPUMEHEHHE TIOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSA3H
HauboJee spKo BUAHBI B TeMax «BekTopbDy, « TpUroHoMeTpruuecKue COOTHOLEHUS,
«Metoz xoopaunat» u «Teopema ITudaropay.

VYueOnsIit kKypc «I'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3/Iebl COACPKaHUS:
«["eomeTpuueckue GUrypsl U UX CBOHCTBa», «l3MepeHne reoMeTpu4ecKux BeITUInH,
«/lexapTOBBI KOOPAMHATEI HA INIOCKOCTH, « BEKTOPBI», «IBHKEHHS IIJIOCKOCTHY,
«IIpeoOpazoBanus MOAOOU.

Ha uzydenue yueOHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7-M kiacce — 68 4yacoB
(2 gaca B Henenm0), B 8-M Kiacce — 68 "acoB (2 yaca B Heneno), B 9-M kiracce — 68 gacos (2
yaca B HEJIEJNIO).

Jlns peanu3anuy NporpaMMbl UCTIONB3YIOTCS Y4EOHUKH, JOMYIIEHHbBIE K UCIIOIb30BAHUIO
IIPU peasin3alii UMEIOIUX FOCyAApCTBEHHYO0 aKKpPEAUTALMIO0 00pa30BaTeIbHBIX IPOrpaMM
HayvaJIbHOTO 00IIEr0, OCHOBHOTO O0ILEro, CpeHEro oo1ero oopa3oBaHus OpraHu3alusIMH,
OCYIIECTBIISIOUIMMH 00Pa30BaTENbHYIO NESTEILHOCTD, PUKa30M MUHIIPOCBEIICHHS OT
26.06.2025 Ne 495:

e Maremaruka. ['eomeTpusi: 7-9-e kinaccol: 6a30BbIN YPOBEHb: YUCOHHK; 14-¢
u3nanue, nepepadborannoe / Aranacst JI.C., byty3zo B.®., Kanomues C.b. u
npyrue, AkuronepHoe oomecTBo «M3marensctBo «IIpocBemienue»;

o <. >

DneKTpoHHBIE 00pa30BaTeNbHbIE PECYPCHI, TOMYIEHHbIE K UCIIOIB30BAaHUIO [IPU pPeaTu3aluu
MMEIOLIUX FOCYAapCTBEHHYIO aKKpEeIUTAUI0 00pa30BaTeNbHbIX IPOrpaMM HauaabHOIO
00111€r0, OCHOBHOT'O OOIIET0, CPEeAHEro 00I1ero oopazoBaHus MPUKa30M MUHIIPOCBEIEHUS
ot 18.07.2024 Ne 499:

I'eomertpus, 7 knacc, DI'AOY AI1O «Axanemust Munnpocsemenus Poccuny;
I'eometpus, 8 knacc, DI'AOY AI10 «Axkanemuss Munnpocseuienus Poccuny;
I'eomertpus, 9 xknacc, DI'AOY AI1O «Axkanemust Munnpocsemenus Poccuny;
o <. >

Coaep:kanue y4eOHOro npeaMera

7-1 KJace



Hauanpuble nouaTus reomerpun. Todka, npsimasi, OTpe30K, JIyd. Yrois. Bunasl yrios.
Beprukanbable U cMekHbIE yTibl. buccekrpuca yria. Jlomanas, MHOrOyroJbHUK.
[TapamienbHOCTh ¥ NEPNEHAUKYIIAPHOCTD IPSIMBIX.

Cummerpuunsble ¢purypsl. OCHOBHbIE CBOWCTBa oceBOi cuMMeTpuu. [Ipumepsl cuMMeTpuun B
OKpY’KaloIleM MHpe.

OcHOBHBIE IOCTPOEHUS C MOMOILBIO LIUPKYJIS U TMHEWKH. TpeyroiabHuK. BeicoTa, Menuana,
OucceKTpuca, X CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroybHUKA.

CBoiicTBa M MPU3HAKU paBHOOEPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU MAPAIIIETbHBIX TPsAMbIX. CyMMa yrioB TpeyrojbHUKA. BHENIHNE yIiibl
TPEYrOabHUKA.

[TpsmMoyrombHbIH TpeyroibHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA,
NPOBEJCHHON K TUTIOTEeHY3€. [Ipiu3Hakyu paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIbHUKOB.
[IpsiMoyToabHBIN TPEYTONBbHUK € yIioM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUTMHE JIOMAHOM,
TeopeMa o OoJIbIIeM yriie U OoJblIeii CTOpoHE TpeyroyibHUKA. [lepneHaukyisp u HaKIOHHas.

['eomeTpuueckoe Mecto Touek. buccekTpuca yria v cepeIuHHBIN NEPIEeHIUKYJIISAP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

OKpy’KHOCTb M KPYyT, XOp/ia U IMaMETpP, X CBOMCTBA. B3auMHOE pacnoioxKeHne OKpY>KHOCTH

u npsamoi. KacatenbHas u cexyas K okpyHocTU. OKpyKHOCTb, BIMCAHHAS B YTOJI.
Bnucannas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8-i1 kJ1acce

UYetsipexyronbHuku. [lapamienorpamm, ero npu3Haky U cBoicTBa. YacTHbIE ciaydyan
napajiesIorpaMMoB (TIPSIMOYTOJIBHHUK, POMO, KBapaT), UX MPU3HAKK U CBOMCTBaA. Tpanenus,
paBHOOOKas Tparnenus, ee CBOWCTBA U Mpu3Haku. [IpsmoyroapHas Tpanemus.

Merton yaoenust meauansl. LlentpanbHas cummerpus. Teopema Daneca u Teopema o
MPONOPILUOHANBHBIX OTPE3KaX.

CpenHue TMHUM TpeyrojabHUKA U Tpanenuu. L{eHTp Macc TpeyronbHUKa.

[Togo6ue TpeyronbHUKOB, KO3hdumueHT moaoous. [Ipu3Haku mogo0us TpeyroabHUKOB.
[Ipumenenue nmo1oOUst MpH peIeHUH IPAKTUUECKHX 3a7au.

CgoiicTBa miomajei reomerpudeckux puryp. @opmMybl A7 TIIOMATU TPEYTOJIbHUKA,
napajiesorpamMmma, pom0a u Tpanenui. OTHOIIEHHE TUIOMAeH 0100HBIX QUTYP.



Boruncnenue miomazeil TpeyrojibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.
Teopema IIudaropa. [lpumenenne Teopemsl [Tudaropa npu pemeHun NpaKTHYECKUX 3aad.

CuHyC, KOCHHYC, TAHT€HC OCTPOrO yIJia MPsIMOYTOJIbHOTO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIAECTBO. Tpuronomerpudeckue GpyHkiuu yriaos B 30°, 45° u 60°.

BrucanHble U LIEHTpaIbHBIE YIUIBL, YTOJI MEXKIY KaCaTeJIbHOU U XOPAOU. YTJIbI MEXKIY
XOpJaMH U CEKyIIMMHU. BrimcaHHbIe U ONMCaHHBIEC YETHIPEXYTOJbHUKH. B3anmuoe

pacrioyio’keHue IByX OKpyxHocTei. Kacanue okpyskHocTeil. O011ue kacaTenbHbIe K IByM
OKPYKHOCTSIM.

9-i1 KJacce

Cunyc, kocunyc, TanreHc yrios ot 0° go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyIIbI IPUBEICHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. PenieHue npakTu4ecKkux
3aJ1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue mogoodus. [1ogo61ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O MMPpOU3BCACHNUU OTPE3KOB XOpPJd, TCOPEMBI O MMPOU3BCACHUN OTPC3KOB CCKYIIHX,
TEOpEMa O KBaJApaTe KacaTeJILHOM.

Bexrop, nrna (MoyJib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPBI, IPOTHUBOIMOI0KHO
HaIPaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpALlUU HAJl
BeKkTopamHu. Pa3nokeHre BeKTopa Mo IByM HEKOJUIMHeapHbIM BekTopam. KoopauHaTsl

BCKTOpaA. CKaJ'IflpHOC IMMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC I HAXOXKIACHUA IJIMH U YTIJIOB.

JlexkapToBbI KOOPIMHATHI HA TNIOCKOCTU. Y paBHEHUS MPSIMON U OKPYKHOCTH B KOOPJIMHATAX,
nepeceyeHne OKpyKHOCTEeH U MpAMbIX. MeTo1 KOOpAMHAT U €ro pUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKHY. JJIMHA OKpPYKHOCTHU. I'pagycHas u paguaHHas Mepa yria,
BBIYHMCIICHUE IJIMH AYT OKpyKHOCTEH. [lomans kpyra, ceKTopa, CerMeHTa.

JIBM>KeHUS MJIOCKOCTU M BHYTPEHHHE CUMMETpUU (QUTYD (3JI€MEHTapHbIE MTPE/ICTABICHMUS).
[TapannenwsHbiii iepenoc. [1oBopoT.

IlnanupyemMbie pe3yJjabTaThbl 0CBOEHUS
IPOrpaMMBblI

JIMYHOCTHBIE Pe3yJabTAThI



JIn4HOCTHBIE pe3yabTaThl OCBOSHHS MPOrpaMMBbl yueOHOro Kypca «I'eomeTpusi»
XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MIPOSIBJICHUEM MHTEpEca K MPOLUIOMY U HACTOSIIIIEMY POCCHICKON MaTEMAaTHUKH, IICHHOCTHBIM
OTHOIIICHHEM K JOCTHUKEHHSIM POCCUMCKHX MaTeMAaTHUKOB U POCCUHUCKON MaTeMaTHYeCcKOM
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HAayKaxX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN TpaskJJaHUHA U peaiu3aliy ero 1npas,
MIPEJCTaBICHUEM O MAaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBJICHUH, POLIEYp IPaxIaHCKOro o01iecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXICHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHHEM JOCTHKCHUN
HAyKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOT0;

3) TpyaoBoe BocnUTaHHeE:

YCTAHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH NMPAKTHYECKUX 3a7a4 MAaTEeMATHYECKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUU
BCEM KU3HU JIJIS YCIIENTHON Mpo(deCCUOHATBbHON eI TeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHAMBUIYATBHON TPACKTOPUN 00pa30BaHUS
Y )KM3HEHHBIX MJIAHOB C yUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MATEMATHIECKHIX
00BEKTOB, 3a/1a4, pEUICHUH, pacCyKI€HUI, yMEHUIO BUACTh MaTeMaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHeHTaHHCﬁ B JCATCIBHOCTH Ha COBPCMCHHYIO CUCTCMY HAYYHBIX Hpe,I[CTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3sBUTUA UCIIOBCKA, IIPUPOJAbI U O6HICCTBa, IOHHMMaHHEM
MaTeMaTUYEeCKOM HAYKH KakK c@epm YeJI0BEUCCKOM ACATCIIBHOCTH, 3TAIIOB €€ Pa3BUTUA U
SHAYUMOCTHU JIA pa3BUTUS HUBUJIIN3allUN, OBJIIAICHUCM SA3BIKOM MAaTCMAaTUKH U
MaTeMaTUYEeCKOM Ky.]'[LTypOﬁ KakK CpCeACTBOM IMO3HAHHUA MHPA, OBJIAICHUEM HpOCTGfIIlIPIMPI
HaBBIKaMU HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH,

6) puznueckoe BocnuTaHue, (GOPpMHUPOBAHUE KYJIbTYPbI 310POBbSI M1 IMOIIMOHAJILHOTO
os1aromosy4us:

TOTOBHOCTBIO IPUMEHITh MATEMAaTUUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BECHUS
3JI0pOBOT0 00pa3a >KM3HU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHHA U
OTABIXa, peryisipHas pu3nyeckasi akTUBHOCT), C(HOPMUPOBAHHOCTHIO HABBIKA Pe(IICKCHH,
MIPU3HAHUEM CBOETO IMPaBa Ha OMIMOKY U TaKOTO )K€ MpaBa JAPYroro 4ejJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHME:



OpHEHTAIMel Ha MPUMEHEHHEe MAaTeMaTHYEeCKUX 3HAHUHN JIJIs peleHus 3a/1a4 B 001acTH
COXPAHHOCTH OKPY>Kalolleil cpeibl, INIaHUPOBAaHUS MOCTYIIKOB M OLEHKU UX BO3MOYKHBIX
MOCTIEICTBUM [Tl OKPY’KaIOLIEH Cpeibl, OCO3HAHUEM TII00ATBHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIEM U MyTeil UX pelIeHHs;

8) ajanTanus K M3MEHAIIIUMCS YCIOBUSIM COIMAJILHON M MPUPOIHOM cpeabl:

TOTOBHOCTBIO K JICCTBUSM B YCIIOBUSAX HEONPEAECICHHOCTH, ITOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 IMPAKTUYECCKYIO IEATEIbHOCTD, B TOM YUCJIC YMEHUE YUYUTHCA Y
JPYTHX JIIO/IeH, IpuoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBBIE 3HAHNUS, HABBIKU U
KOMIIETCHIIMM U3 OIbITA JPYIHX;

He00XO0IUMOCTBIO B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4Hciie GOpMYJIUPOBATH UICH,
MOHSITHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neUIUTHl COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLIUIO
KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U JeicTBu,
(bopMyIMpOBATh U OLIEHUBATH PUCKHU U NTOCIEACTBUS, (OPMUPOBATH OIBIT.

MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3naBaTenbHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBbie Jornuyeckue aeiicTBUA:

e BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMATHUYECKUX
00BEKTOB, MOHATHI, OTHOLICHUH MEXIY MOHITUAMHU, (POPMYIUPOBATD
oTpesieNieHus] IOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINH,
OCHOBaHUS AJ11 00001EeHUS U CpaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

e BOCIPUHUMATH, (HPOPMYITHPOBATH U MPEOOPA3OBBIBATE CYKICHUS: YTBEPAUTEIHHBIC
U OTpHIIATEIbHbIE, €IUHUYHbIC, YaCTHBIEC U OOIINE, YCIOBHBIE;

e BBISBIISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIONEHUAX U YTBEPKACHUSX, peIaraTh KpUTEPHH [T
BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

e JIeJaTh BBIBOJBI C UCIIOIH30BAHUEM 3aKOHOB JIOTHKH, I€YKTUBHBIX U HHIYKTHUBHBIX
YMO3aKIFOUEHU M, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPAMBIE U OT
MPOTUBHOTO), IPOBOJAUTH CAMOCTOSITEILHO HECIOXKHBIE JJOKA3aTEIbCTBA
MaTeMaTHYeCKUX (paKTOB, BHICTPAUBATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOWPATH CIIOCOO perieHus yueOHOo# 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BEIOUpaTh HanOoee MOIXOASAIINN C YYETOM CaMOCTOSITEIIbHO
BBI/ICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareJLCKHue AeCTBHSA:

e HCIOJB30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT ITO3HAHUS,
(GopMyIMpOBaThH BOIIPOCH], GPUKCUPYIOLIUE TPOTUBOpEUNE, Mpodiemy,



CaMOCTOATCIIbHO YCTAHABJIMBATHL HCKOMOC U AHHOC, (bOpMI/IpOBaTB ruInoTesy,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHECHHE;

e IIPOBOJUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IJIAHY HECIOKHBIN OKCIICPUMCHT,
HEeOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXILy COOOM;

e CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHSI M BBIBOJIBI TT0 PE3yIbTaTam
IMPOBCACHHOT'O HaGJHO,Z[eHI/IH, HCCIICA0OBaHNA, OUCHUBATL NOCTOBCPHOCTDH
MOJIYYEHHBIX PE3YJIHTaTOB, BHIBOJOB M 000OIIICHHUIA;

e TIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BHIIBUTaTh
NPEITONIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

e BBIABJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTh HH(POPMAIIMHU, TAaHHBIX,
HEOOXOAMMBIX ISl PEIICHHS 3a1a4H;

e BBIOMpATh, AHATU3UPOBATh, CHCTEMATH3HPOBATH U MHTEPIIPETUPOBATH
H(pOpMaNHIO pa3IMYHBIX BUIOB M (HOPM MPEICTABICHMS;

e BBIOMpaThH (OpMy MpeacTaBICHHUS HHPOPMALIMK U UIUTIOCTPUPOBATH pelllaeMble
3a71a4M CXEMaMH, JrarpaMMaMu, HHOHM rpaMKoi 1 X KOMOWHAIMAMY,

e OIICHMBATh HAJC)KHOCTh MHPOPMALIUH 110 KPUTEPHUSM, MTPEIUIOKEHHBIM YUUTEIEM
WM c(hOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJIIbHBIC y‘{eﬁHbIe JeHCTBHUA:

e BOCHPUHHUMATH U (POPMYIIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H
LeJIIMU OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO X0y PEIICHUS 3a/1a4H,
KOMMEHTHUPOBATh MOJYyYCHHBIHN pe3yIbTar;

e B X0Je 00CYKICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAEMON TEMBI,
npoOJeMbl, peraeMoi 3a/1a4M, BEICKa3bIBaTh UJICH, HAllEJICHHbIE HA TIOUCK
pEeIIeHMs], COTIOCTABIIATh CBOM CYKICHHUS C CYKICHUSIMH APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh pa3IMyUe U CXOJICTBO MO3MULHUH, B KOPPEKTHOI opme
(dbopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKECHUS;

e IIPEJICTABIIATH PE3yJIbTAThI PEIICHU 3a/1a4l, SKCIIEPUMEHTA, UCCIIC0BaHMS,
IPOEKTa, CAMOCTOSTENIbHO BEIOMPATh (JOPMAT BBICTYIICHHS C YIETOM 33124
IpEe3eHTAllMK U OCOOCHHOCTEN ayUTOpUHY;

e TIOHMMATh M UCTIOIH30BATH MPEUMYIIIECTBA KOMAaHIHON W UHINBUAYAIBHOW PaOOTHI
IpY pelIeHnH y4eOHbIX MaTeMaTHYEeCKUX 3a/1aY;

e TIPUHHUMAThH LIEJTh COBMECTHOMU JCATEIBHOCTH, IFIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboThl, pacpeaessaTh BUAbl paboT, JOrOBapUBaTLCs, 00CYKIaTh
MIpoILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

e Y4YacTBOBAaTh B IPyNMHOBBIX (popmax paboThI (00CykaeHUS, 0OMEH MHEHHIMH,
MO3TOBBIE IITYPMBI M JPYTHUE), BHIIOJIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH
CBOMU JCUCTBUS C APYTUMH WIEHAMH KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa
B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM yUYACTHUKAMU
B3aUMOJICUCTBUS.

PerJIﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y'leﬁl—[l)le JeHCTBUA

Camoopranusanus:



e CaMOCTOATCIBHO COCTABJIATH IUIAH, AJITOPHUTM PCIICHUA 3aa4n (I/IHI/I ero I-IElCTI:),
BBIOMPATH CITIOCOO PEHICHUS C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
Y4ETOM HOBO# MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, AMOLMOHAIbHBIA HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U pe3yJIbTaTa
pelIeHnsT MaTEMaTUYECKOH 3a1a4u;

e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3aa4H,
BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HalJIEeHHBIX OIIUOOK, BBISBJICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3YNbTATA ACATEIbHOCTU IIOCTABICHHON LENH U
YCIOBHSIM, OOBSCHATH IPUYUHBI JOCTHXKEHHS WM HEJTOCTHKECHHUS 1IeNIU, HAXOAUTh
oLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

IlpeamMeTHbIC pe3ybTaThI
7-i1 kaace

K xoHIty 00yueHus B 7-M KJjacce 00ydJaronIHics MOMyYHT CIASAYIOIINE MPEeIMETHbIE
pE3yNIbTaThI:

Pacrnio3HaBaTh M3y4eHHbIE T€OMETPHUECKUE (PUTYPBI, ONIPECIIATh UX B3AaUMHOE
pacnosokeHue, n300pakaTh TeOMETPUIECKUE PUTYPBI, BHITOIHATH YEPTEXKHU O YCIOBUIO
3anaun. VI3MepsATh TMHENHHBIE U YIII0BbIE BEJIMYMHBL. PemaTs 3a1a4i Ha BEIYUCICHUE JJIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenatb rpyOyro OIICHKY JIMHEHHBIX U YTJIOBBIX BEIMYUH MTPEIMETOB B PEATbHON KHU3HH,
pa3MepoB NMPUPOIHBIX 00BEKTOB. PaznuuaTh pazMepbl 3THX 0OBEKTOB 110 MOPSIKY
BEJIMYHHBI.

CTpouTh 4epTEKU K FTEOMETPUUECKHUM 3a/1ayaMm.

ITonp30BaThes MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIb30BaTh IPU3HAKK U CBOICTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1ay.

[IpoBOANTE TOTHYECKHE PACCYKACHUS C UCIIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonb30BaThest MpU3HAKAaMK PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
Me€JINaHbl, MPOBEJCHHOMN K TUIOTEHY3€ NPSMOYTOIbHOIO TPEYTOJbHUKA, B PEIIEHUN
reOMETPUUECKUX 3ajau.

OnpenensTh NapaiebHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymas. OnpeaensTh napajjieIbHOCTb MPSAMBIX C IIOMOILBIO PaBEHCTBA PACCTOSIHUNA OT

TOYEK OJTHOU MPAMOM 10 TOYEK IPYTOU MPSIMOA.

Pematp 3amaun Ha kiet4aroit Oymare.



[TpoBOIUTH BBHIUMCIICHUS M HAXOAUTh YMCIIOBBIC M OYKBEHHbIE 3HAYCHUS YTIIOB B
F€OMETPUYECKHX 3a/1a4ax C UCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJILHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00Pa30BaHHBIX MPH NEPECEUCHUH IBYX HMapaIeIbHBIX
IPSAMBIX CEKYILEH. PelaTs mpakTHYeCKue 3a1a4 Ha HaX0KICHUE YTIIOB.

Brageth MOHATHEM reOMETPUYECKOT0 MECTa TOYEK. ¥ METh ONPEACIIATh OUCCEKTPUCY yTIIa
CepEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOYEK.

DopMyTUpPOBaATH ONPEAETECHUS OKPYKHOCTH U KPyTa, XOp/Ibl U AHAMETPa OKPY>KHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA MIPU PEIICHUHU 3aa4.

Bitagers moHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonp3oBaThbes (hakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IIEPECEKAtOTCs
B OZHOU TOYKE, U O TOM, UTO CEPEIAUHHBIE NIEPICHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

Bitamers nmonsTHEM KacaTeIbHON K OKPYKHOCTH, ITOJI30BAaThCS TEOPEMOU O
NEPIEHIUKYIISIPHOCTH KacaTeJIbHON U PaJinyca, IPOBEICHHOIO K TOYKE KaCcaHusl.

ITosp30BaThCA MPOCTEUIIMMHA F€OMETPUYECKAMH HEPABEHCTBAMM, TIOHUMATD UX
MIPAaKTUYECKHUI CMBICII.

HpOBOI[I/ITB OCHOBHBEBIC FGOMGTpI/I‘IGCKI/Ie HOCTpOCHI/IH C IIOMOIIIBHO III/IpKy.]'Ifl %1 J'II/IHCI\/’IKI/I.
8-ii kiace

K xonIty 00yuenus B 8-M ki1acce 00ydJaromIMics MOMYyYHT CIASAYIOIINE MPEIMETHbIE
pE3yJIbTaThI:

Pacno3HaBaTth OCHOBHEIE BUbI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTHI, IMOJI30BATHCA UX
CBOMCTBAMM IIpU pCHICHUN I'COMCTPUUCCKHUX 3a/1aY.

[IpuMeHsTh CBOMCTBA TOUKU IIEPECEUEHMSI METUAH TPEYTOJIbHUKA (LIEHTPa Macc) B PEIICHUN
3a/1ad.

Bnagets noHATHEM CpeHEN TMHUM TPEYTOJIbHUKA U TPANCIIUH, IPUMEHATh UX CBOWCTBA IIPH
peuieHuu reoMeTpudeckux 3anad. [loap3oBarscs Teopemon daseca U TEOPEMOU O
IIPONOPLUOHAJIBHBIX OTPE3KAX, IPUMEHATD UX Ul PEIICHUS IPAKTUYECKUX 3a1ad.

[IpuMeHsTh MPU3HAKU [TOA00MS TPEYTOJBHUKOB B PEILICHUU T€OMETPUUYECKUX 3a]1a4.
ITonb3oBatbes Teopemoii [Iudaropa ans pemeHNss reOMETPUUYECKUX U MPAKTUYECKUX 3aay.
CTpouTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKUX 3a]1a4aX, CAMOCTOSTENBHO Je1aTh

YCPTECK U HAXOAUTH COOTBCTCTBYIOIIUC JJIMHBI.

BHaI[eTI: NOHATUAMU CUHYCA, KOCMHYCAa U TAHTCHCA OCTPOTO yrjia MpsaMOyroJbHOI o
TPEYTOJIbHUKA. ITonp30BaThCs ATUMHU MOHATUSAMU JJIL PCIICHUSA ITPAKTHYICCKUX 3a1a1.



Beraucnsate (pa3nuaHbBIMU cIOCO0aMHU) TUIOIIAs TPEYTOBHHUKA | TJIOMIAH MHOTOYTOJBHBIX
¢buryp (mosb3ysich, rae He0OX0AUMO, KaIbKYJIATOPOM). [IpuMeHSTh MmoyueHHbIE YMEHHSI B
IMPAKTUYCCKUX 3aJavyax.

Bnagets NOHATHAMH BIMCAHHOTO M LIEHTPAJIBHOTO YIUIA, UCTI0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXKIY XOpAaMHU (CEKYIIMMU) U yIJIe MEXIY KacaTeJIbHOU U
XOpAOM IIpU PELICHUH I'€OMETPUUECKHUX 3a1au.

Brnagets moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA [P PEIICHUN 3a]1a4.

IIpyMeHSTh OJTy4EHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH JUIs
3aJja4 peanbHOM XKU3HU U IPOBOJUTH COOTBETCTBYIOINE BHIYUCICHHUS C IPUMEHEHUEM
0100MsI U TPUTOHOMETPUH (TIOJIB3YSACH, IJI€ HEOOX0AUMO, KAJIbKYJIITOPOM).

9-ii KJ1ace

K xoHIty 00yuenus B 9-M kj1acce 00ydJaroIIHiCs TMOMYyYHT CIASAYIOIINE MPEeIMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX MMOMOIIBIO PA3JINYHbIC
3JIEMEHTBHI NMPSIMOYTOJILHOTO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX TPEYTOJbHUKOBY ).
Haxoauts (¢ moMOIIbIO KalbKYJIATOPA) AIUHBI U YIJIbI ISl HETAaOIMYHBIX 3HAUEHUH.

ITonp3oBaThCs (1)OpMy.]'IaMI/I MNpUBCACHUSA 1 OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOKIACCTBOM
JJIs1 HAaXOXKACHU COOTHOIIICHUM MCKIAY TPUTOHOMCTPHUICCKNMHA BEIMYNHAMMU.

Hcnonb3oBath T€OpEMBbI CHHYCOB U KOCUHYCOB JIJIsl HAXOK/ICHUS PA3IMYHBIX 3JIEMEHTOB
TpEeyroJibHUKA («pEelIeHne TPEyTOIbHUKOBY), MPUMEHATh UX MPU PEIICHUU T€OMETPUUECKUX
3ajad.

Brnagets noHsTHsIMU npeoOpa3zoBaHus MOAO0US, COOTBETCTBEHHBIX AJIEMEHTOB TOJOOHBIX
¢uryp. [Tonb3oBarbest cBONMCTBAMU MO00MS TPOU3BOIBHBIX (PUTYDP, YMETh BHIYUCIISATH
JUTMHBI U HAXOJUTh YTIIbI Y TOA00HBIX Guryp. [IpumeHsTh cBoOCcTBA TO100US B
MPAKTUYECKHX 3aJa4ax. ¥ METh MPUBOIUTH MPUMEPHI OJOOHBIX (DUTYP B OKPY KaOIIEM
MHUpeE.

[Tonb30BaThCs TEOpEMaMu O MIPOU3BEICHUN OTPE3KOB XOP/, O MPOU3BEACHUH OTPE3KOB
CEeKyIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbCsl BEKTOPaMH, HOHUMATh UX T€OMETPUUECKUIN U (PU3UYECKHI CMBICI, TIPUMEHSTh
UX B pEIICHUU TeOMEeTpUUYECcKUX U pusnueckux 3anad. [IpuMeHaTs ckansipHoe Ipou3BeIeHIE
BEKTOPOB JUIsl HAXOKIACHUSI UTUH U YTJIOB.

ITonp30BaThCS METOAOM KOOpAUHAT Ha INIOCKOCTHU, IPUMCHSITH €I0 B pCHICHUN
FrCOMETPHUYCCKUX U IMMPAKTUYCCKUX 3aay.

Braners moHATHSMH NPABUIIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPYKHOCTH, JUTHHBI TyTH
OKpPYKHOCTHU M paJIMaHHON MepHhI yIiia, YMETh BBIUUCIISTH IJIOMAAb KPyTa U €ro YacTei.
[IpuMeHsTH MOy4YeHHbIE YMEHUS B IPAKTHUECKUX 3ajjauax.



HaxonuTh ocu (MM EHTPBI) CHMMETPUH (PUTYD, TPUMEHSTH IBM)KEHUS TNIOCKOCTH B
IIPOCTEHIINX CITydasx.

HpI/IMeHHTB IMOJTYYCHHBIC 3HAHUSA HA MMPAKTHUKEC — CTPOUTH MATECMATHYCCKUC MOACIIN IJIA
3a71a4 peasbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM
MoA00HS ¥ TPUTOHOMETPHUECKUX (PYHKITUH (TIOJB3YSCh, T HEOOX0IUMO, KaJbKYJISATOPOM).

TemaTnueckoe MIAHUPOBAHME

7-1 kjaacce
KoanuectBo yacon DJIeKTPOHHBbIE
Ne | HammenoBaHue (wnpoBbIe)
n/ | pasieios M TeM | Beer | Kontpoasubt | pakTueckn 06pazoBaTebHbIe
I |mporpaMmer |, e padoThI e padoThI pecypeb
IIpocreimue
reOMEeTPUYECKH
€ GuUrypsl 1 X bubnmoreka [JOK
1 | cBoiicTaa. 14 https://m.edsoo.ru/7f415¢2
N3smepenne €
reOMEeTPUYECKH
X BEJIMYUH
I'eomerpus, 7 knace,
Or'AOY AIIO
2 | TpeyroibHHUKH 22 1 «Axanemus
MuHnpoCBeEHNS
Poccun»
[TapannensHbie
3 |TpambIe, cymma |, 1 < >
yTJIOB
TpPEYroJibHUKA
OKpyX HOCTb U
4 |KPYT 14 1 <.>
['eomerpuuecku
€ TIOCTPOEHUS
[ToBTOpEHUE,
5 | 0000wmeHue 4 1 <.>
3HAHUU
OBUIEE
KOJIMYECTBO
YACOB IIO 68 4 0

I[TPOT'PAMME




8-i1 Ki1ace

Ne [ HaumenoBanue
n/ |pa3aeyioB M TeM
n | [porpamMMbl

KoanuecTBo 4acos

Bceer | KoHTpOJIBHBI
0 e padoThbI

IIpakTHyeckn
e padoThbl

DJIeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcebl

YeThIpexyroJbHUK
u

12 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

Teopema ®aneca u
Teopema o
MIPONOPLIUOHAIIEH
BIX OTpE3KaXx,
MoA00HbIE
TPEeYyroJbHUKU

15 1

I'eometpus, 8 kiacc,
OI'AOY AI1O
«AxaneMus
MuHnpocBeneHus
Poccuny

[Inomane.
Haxoxnenue
mIomaaei

3 | TpeyroJIbHUKOB U
MHOTOYTOJBHBIX
¢uryp. [lnomanu
MoA0OHBIX (huryp

14 1

Teopema
[Mudaropa u
Hayasa
TPUTOHOMETPUH

10 1

Vbl B
OKPYKHOCTH.
Bnucannbie u
OITMCaHHBIC

5 | 4eTbIpexyrojbHUK
u. KacarenpHbie K
OKPY’KHOCTH.
Kacanue
OKPYKHOCTEU

13 1

[ToBTOpEHUE,
6 | 00o0OmICHHE
3HAHUM

OBII[EE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 6




-1 KJ1ace

KoJunyecTBO yacos DJIeKTPOHHBIE
Ne | HaumeHoBaHmue
/ (uudpossbie)
T | PasAeIoB M TEM | Beer | KonTponbubl | [IpaKTHYECKH | gfpazoBaTedbHbIe
| MporpaMmel o e padoThI e padoThI pecypeb
Tpuronomerpusi.
ESSEEM(?;B " bubmmoreka [JOK
1 Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2
Pewenne
TPEYTOJIbHUKOB
[IpeobpaszoBanue I'eometpus, 9 xnacc,
o 100MSI. OI'AOY JI1O
2 | Merpuueckue 10 1 «AxaneMus
COOTHOLIEHUS B MuHnpocBenieHus
OKPY’KHOCTH Poccun»
3 | Bektopsl 12 1 <.>
JlekapToBbI
4 | KoopIMHaTHI HA 9 1 <.>
IIJIOCKOCTH
[IpaBunbHbIE
MHOT'OYTOJIbHUK
u. [Inuna
5 | OKpyXHOCTH U 8 <.>
Iiouaib Kpyra.
Brruncnenue
IJIomaaen
6 JBrxeHus 6 <. >
MIJIOCKOCTH
[ToBTOpEHUE,
7 000011IEHHE, 7 ) < >
cucTeMaTu3anus
3HAHUU
OBUIEE
KOJIMYECTBO
YACOB I10 68 6 0
[TPOI'PAMME

IIpoBepsieMble TPEOOBAHHUS K pe3yJbTaTaM

ocBoeHus OOII ¥ 3j1eMeHThI CoAepKAHUSA




7 KJace

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII

Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOT0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

PacrioznaBaTh M3ydeHHbIe reOMETpUUEcKHe (PUTYpBI, OTIPEAEIIATh UX
B3aMMHOE PACIIONIOKEHHE, H300paxaTh TeOMETPHUECKUE (PUTYPHI,
BBITIOJTHATH YEPTEKHU MO YCIOBUIO 3a1aun. VI3MepsATh IMHENHHbIE U
YTJIOBBIE BEIMUNHBL. Pemars 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB U
BEJIMYMH yTJIOB

6.2

Jenatb rpyOyro OIIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B
peanbHOMN )KU3HHU, pa3MepOB IPUPOAHBIX 00bEKTOB. Pa3nuyares pazMepsl
9THX 00BEKTOB I10 MOPAIKY BETUUYNHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3aJav4aM

6.4

ITosnp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIIOIb30BATh
MIPU3HAKH U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH
3a1a4

6.5

HpOBOI[I/ITI) JIOTUYCCKUC PACCYKACHUSA C UCITIOJIb30BaAHNEM
TCOMECTPHUICCKUX TCOPEM

6.6

[Tonwp30BaTbcs MprU3HAKaMH PAaBEHCTBA MPSMOYTOJBHBIX TPEYTOIbHUKOB,
CBOMCTBOM M€MAHbI, IPOBEIECHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEILIEHUH N'€OMETPUUECKUX 3a7a4

6.7

OnpenensTh napajieIbHOCTb MPSAMBIX C IIOMOILBIO YITIOB, KOTOPbIE

oOpa3zyet ¢ HUMH cekyiias. OnpeaensTs napayuieaIbHOCTh MPSIMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJTHOU MPSIMOM O TOUYEK
JIpYTOu MpsAMOM

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

HpOBOI[I/ITI) BBIYHCIJICHHUA U HAXOOAUTH YHUCJIOBBIC U 6YKB€HHI)IG 3HA4YCHHUA
YTJIOB B TCOMCTPHUICCKUX 3aadaX € UCIIOJIb30BAHUCM CYMMEI YTIJIOB
TPECYTrOJbHUKOB 1 MHOT'OYT'OJIbHUKOB, CBOICTB YTIJ0B, O6p330BaHHI)IX npu
NEpECCUCHUN JIBYX IMapaJlJICJIbHBIX IMPAMBIX ceKymeﬁ. Pemarsn
MPAaKTUYCCKHUE 3a/la4X Ha HAXOXKIACHUC YTJIOB

6.10

Bianers nmoHsiTHEM r€OMETPUUECKOTO MECTA TOUEK. Y METh ONPEIETATh
OHMCCEeKTpUCY yIila U CEpeIMHHBIN MEePHeHAUKYJIISP K OTPE3Ky Kak
F€OMETPUUECKHE MECTA TOUYEK

6.11

dopMyHpoBaTh ONpeAEICHHUs OKPY>KHOCTU M KpyTa, XOp/bl U AUaMeTpa
OKpPYHOCTH, I10JIb30BaThCSI UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TU
CBOWCTBA MPH PEIICHUH 3a]1a4




6.12

Brnagets nmoHsATHEM OMUCAaHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaXoJuTh ee 1eHTp. [lonp30BaThCs hakTaMu 0 TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOUYKE, M O TOM, UTO
CepeIMHHbIC MEPIEHANKYISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS
B OJHOH TOYKE

6.13

BitameTs moHsATHEM KacaTeIbHON K OKPY>KHOCTH, ITOJIB30BAaThCS TEOPEMOU
0 MEPIEHIUKYIIAPHOCTH KacaTeJIbHOU U paJnyca, IPOBEACHHOIO K TOUKE
KacaHus

6.14

Ilonp30BaThCA HpOCTGﬁH.IHMPI reoMCTpUICCKUMHU HCPABCHCTBAMU,
IIOHHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOINUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C TOMOIIBIO LIUPKYJIS
U JIMHEUKH

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTtpus
Hauanbnbie noHsTus reomerpun. Touka, npsmas, OTPE30K, Jyd. YToi. Buabl
6.1 yIJIoB. BepTukaibHble U CMexHbIe yIUIbl. buccekrpuca yria. JIomanas,
MHOTOyrojpHUK. [[apamnenbHOCTh U NEPHIEHANKYISIPHOCTD MTPSIMBIX
6.2 CummMmerpuunbie purypsl. OCHOBHBIC CBOMCTBA OCeBOM cuMMeTpuH. [Tpumepsr
' CUMMETPHUHU B OKPY>KaIOLIEM MUPE
6.3 OCHOBHBIE TOCTPOCHUS C TIOMOIIBIO TUPKYJISA U TUHEUKU. TpeyrojibHUK.
’ Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO
' TpeyroJIbHUKA
6.5 CBoiicTBa M PU3HAKK paBHOOEIPEHHOTO TpeyroabHuKa. [Ipu3Haku paBeHcTBa
' TPEYTroJIbHUKOB
6.6 CBolicTBa M IPU3HAKU MapaJlIeNbHBIX NpsIMbIX. CyMMa yTJIOB TPEYroJbHUKA.
' BHemiHue yribl TpeyrojibHUKa
[IpamoyronbHbIi TpeyroabHUK. CBOMCTBO MEIMAaHBI MPSIMOYTOJIBHOTO
6.7 TPEYTOJIbHUKA, IIPOBEICHHON K runorenyse. lIpusnaku paBeHcrsa
MPSMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBINA TPEYTOJIbHUK C YII0M B 30°
HepaBeHcTBa B reoOMeTpuu: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIMHE
6.8 JIOMaHOMH, TeopeMa 0 OOJbIIIEeM yIiie ¥ OOJbIIEH CTOPOHE TPEYTOJIbHUKA.
[lepnieHuKyIsIp ¥ HAKJIOHHAs
6.9 I'eomerprueckoe MecTo Touek. buccekrpuca yria u cepeIuHHbII
' MEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK
6.10 OKpy>KHOCTb U KpYT, XOpJla ¥ IUaMeTp, UX CBOMCTBAa. B3auMHoe pacnonoxxkeHue

OKpyXHOCTH U npsmMoiil. KacarenbHas u cekymias K OKpy>XKHOCTH




OKpy>KHOCTb, BIUCAaHHAs B yroJl. BmcanHas 1 onucaHHasi OKpY>KHOCTH
TPEYTOJIbHUKA

8 KJi1ace

IIpoBepsiembie TpeOoBaHus K pe3yabraram ocBoenus OOII

Kon

MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble peAMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIC BUbI YCTBIPCXYT'OJIbHUKOB, UX 3JICMCHTEI,
MOJIL30BATLCS MX CBOHCTBAMH IIpH pCHICHUN T'€COMETPUUCCKUX 3ada4

6.2

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUCHUSI MEIMAH TPEYTOJIbHUKA (IIEHTpA
Macc) B pEIICHUHU 33724

6.3

Brnagets noHsTHEM cpeHEN TMHUU TPEYTOJIbHUKA U TPaelHH,
MIPUMCHATH UX CBOMCTBA IpUu pCHICHUH I'COMCTPUUCCKUX 3aiay.
[Tonb3oBaTbcs Teopemoit @aneca U TEOPEMOM O MPOTMOPIUOHATIBHBIX
OTpC3Kax, MPUMCHATH UX JJIA PCHICHUS NPAKTUYCCKUX 3a1a4

6.4

[TpuMeHsATH MpU3HAKK [10100US TPEYTOJIBHUKOB B PEIICHUU
reOMETPUUECKUX 3a7a4

6.5

[Tonw3oBatbes Teopemoii [Tudaropa A pemeHust reOMETPUIECKUX U
IIPaKTUYECKHX 3a1a4. CTPOUTH MAaTEMaTHYECKYIO MOJIEIb B IPAKTUYCCKUX
3a/1a4ax, CaMOCTOSATEIbHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE
JUTAHBI

6.6

BJ'IaI[eTL IMOHATHUAMU CHHYCAa, KOCMHYCa U TAHI'CHCA OCTPOro yriia
IpsAMOYTOJIBHOT'O TPCYTr'OJIbHUKA. ITonp30BaThCS STUMU MOHATUSIMU JIA
PEIICHHUA MMPAKTHUYCCKUX 3aaa4

6.7

Boruncnars (pa3auyHbIME CIIOCOOaMN) MJIONIA b TPEYTOIbHUKA U
TJIOIIAIA MHOTOYTOIBHBIX (GUTYD (TTOJIB3YSCH, TJIe HEOOXOAUMO,
KaJIbKYJISTOPOM). IIpuMEeHATh NOIyUYeHHbIE YMEHUS B IPAKTUUECKUX
3amadax

6.8

BnageTb NOHATUSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCTI0JIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTiaxX, yriax MeXIy XopJaMHy (CEeKyILMMHU) U yTiie
MEX1y KacaTeJIbHON U XOpAOH IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4

6.9

BrageTs moHATHEM OMUCAHHOTO YETHIPEXYTOJILHUKA, TPUMEHSITh
CBOICTBa OMMCAHHOT'O YETHIPEXYTOJbHUKA MIPH PEIICHUH 3324

6.10

[TpuMeHsTH MOTyYeHHBIE 3HAHUS Ha MPAKTHUKE - CTPOUTHh MaTeMAaTHIECKHE
MOJIETH JUISl 33/1a9 PEaIbHOM KH3HH M TPOBOJAUTH COOTBETCTBYIOIINE
BBIUMCIICHUS C TPUMEHEHHEM TI0JI00HS ¥ TPUTOHOMETPUH (ITOIIB3YSICh, T1Ie
HE00X0IMMO, KaJIbKYJISITOPOM)




IIpoBepsieMble 3JIEeMEHTHI CO/IEPKAHMS

Kon IIpoBepsieMbIi 3J1eMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerslpexyronbHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronasHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpanernus, paBHOOOKas Tparnenus, e CBONCTBA U MpU3HaKu. [IpsimoyrobHas
) Tparneuus
6.4 Meron yasoenus meauansl. LlentpanbHas cummerpus. Teopema daneca u
’ TEeopeMa O MPOMOPLUOHATBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroiabHUKa
6.6 [Tono6ue TpeyronsHUKOB, K03 uirent noxodbus. [Ipusnaku nomodus
' TpeyroibHUKOB. [IpruMeHeHne o J00us TpH PeIICHUN PAKTUIECKHUX 32149
6.7 DopmyIibl U1 TUIOIIAAHN TPEYTOJIbHUKA, TapajuieorpaMma, poM0Oa 1 Tpaneiuu
6.8 CaoiicTBa muomaaei reomerpuueckux ¢puryp. OTHOILIEHHE IUIO0IIAeH
' noJ00HBIX UTyp
6.9 Brruucnenue miomanei TpeyrojJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIE€T4aTOU
' Oymare
6.10 Teopema IIudaropa. Ilpumenenue teopems! [ludaropa npu pemennu
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIJla IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpHUYECKUE (PYHKITHH
yriioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ EHTpAJIbHBIE YTJIIbl, YTOJ MEX]y KacaTeJIbHOW U XOpI0i. YIIibl
' MEXy XOpJaMH U CEKYLIUMHU
6.13 BrniucanHbie 1 ONKMCaHHBIE YETHIPEXYTOJIbHUKHI
6.14 B3aumnoe pacnonoxenue 1Byx okpyxHoctell. Kacanue okpysxHocteid. O0iue
' KacaTeNbHbIE K ABYM OKPYXHOCTSIM
9 kiace

IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOIl

Ko .

I (I:Be AeMOro IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTAThI 0CBOEHUSI 0CHOBHOI
poBep o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

pe3yJbTarTa

I'eomerpus




6.1

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIUU OCTPHIX YIIIOB, HAXOIUTH C UX
TIOMOIIBIO PA3JIMYHBIC 3JICMCHTLI MIPSAMOYT'OJIbHOTO TPCYT'OJIbHHUKA
(«pemeHue NPSIMOYTOJIBHBIX TPEYTOIBHUKOBY ). HaxoauTh (¢ moMorsio
KaJIbKYJISITOpA) AJTUHBI U YTIIBI TSI HeTaOMMYHBIX 3HAYCHUN

6.2

ITonp3oBaThCs (I)OpMyJ'IaMI/I MMpUBCACHNA 1 OCHOBHBIM
TPUTOHOMCTPUUCCKUM TOXIACCTBOM IJISI HAXOKIACHUA COOTHOIIICHUM
MCKAY TPUTOHOMCTPHUICCKUMHA BCIIMUNHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOKICHUS
Pa3IUYHBIX AIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
IIPUMEHATh UX NPU PEIICHUH T€OMETPUUECKUX 3a1a4

6.4

Bnagets nonsTusiMu npeoOpa3zoBaHus MOA00US, COOTBETCTBEHHBIX
3JIeMEHTOB NoJ00HBIX (uryp. Iloap3oBarecs cBoMCTBaMH O00US
MIPOU3BOJIBHBIX QUTYDP, YMETh BHIYUCIAT AJIMHBI U HAXOAUTH YIJIbl y
no100HbIX uryp. [IpuMeHsATH CBOICTBA MOAO0MS B TPAKTUYECKHX
3agadax. YMeTh NPUBOIUTH PUMEPHI IOJOOHBIX (DUTYD B OKpY’KaIOIeM
MHUpe

6.5

[Tonmp30BaThCst TEOpEMaMu O TIPOU3BEICHUH OTPE3KOB XOP/, O
MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM

6.6

[Tonp30BaTbcs BEKTOpaMH, HOHUMATh UX FEOMETPUUECKUN U prU3nUecKuil
CMBICJI, IPUMEHSTh UX B PEIICHUH T€OMETPUIECKHIX M (PU3MUECKUX 3a7a4.
[IpuMeHATH CKaIsIpHOE POU3BEACHNE BEKTOPOB JJIS1 HAXOXKACHUS JUTMH U
yIJI0B

6.7

Ilonp30BaThCA MCTOAOM KOOpAMWHAT HA INIOCKOCTU, TPUMCHATH €0 B
PEIICHHUU IT'€OMCTPUYICCKUX U IPAKTHUYCCKUX 3aaa4d

6.8

Bnagets NoHATUSAMU NPAaBUIBLHOTO MHOTOYTOJILHUKA, JJIUHBI
OKPY’KHOCTH, JUIMHBI JYTH OKPY>KHOCTU M paIlaHHON MEphI yIiia, yMeTh
BBIUYMCIIATH IUIOIIAAb Kpyra U ero yactei. [IpuMeHaTh nosydyeHHble
YMEHHUS B MPAKTUUECKUX 3a]1a4ax

6.9

HaxoauTh ocu win HeHTpbl CUMMETPUH PUTYp, IPUMEHSATDH JBUKCHUS
IJIOCKOCTH B IPOCTEUIIUX CITydasix

6.10

[TpuMeHATh MOMyYeHHBIC 3HAHUS Ha MMPAKTUKE - CTPOUTH MaTeMaTH4eCKUE
MOJICIH JJIS1 33/1a4 peasTbHON JKU3HU U IPOBOJIUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C IPUMEHEHUEM MOJJO0HS 1 TPUTOHOMETPUIECKUX (QYHKIUIH
(TIOMTB3YSCH, T/1e HEOOXOIUMO, KAIBKYIISITOPOM)

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

Kona IIpoBepsieMblIii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE

TOX1eCTBO. POPMYIIbI IPUBEICHNUS




Pemienune TpeyronbHuKoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Pemenue
IPAKTUYECKHX 3aJ]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB

6.2

6.3 |IIpeoOpazoBanue momobus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB

TeopeMa 0 IpoU3BEICHUHN OTPE3KOB XOP/I, TCOPEMBI O TIPOU3BEICHUH OTPE3KOB

6.4 .
CEKyIIHX, TEOpPEMa O KBaJpaTe KacaTeIbHON
Bekrop, nnuHa (MOAyb) BEKTOpa, COHAPABIEHHbBIE BEKTOPHI, IPOTUBOIOIO0KHO
6.5 |HAIPaBICHHbIE BEKTOPBI, KOJTHHEAPHOCTD BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepaluy HaJ BeKTOpaMu. Pa3nojkeHue BEeKTOpa Mo ABYM HEKOJIMHEAPHBIM
BEKTOpaM
6.6 Koopaunats! Bekropa. CkajisipHOE IPOU3BENECHNE BEKTOPOB, IPUMEHEHUE IS

HaXO0XXACHUA OJIUWH U YITIOB

JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHUS MIPSIMOM U OKPYKHOCTH B
6.7 |KoopauHaTax, NepeceYeHne OKPYKHOCTEN U NPAMBIX. MeToa KOOpAUHAT U €ro
IpUMEHEHHE

6.8 |IIpaBuibHBIE MHOTOYTOJIbHUKHI

JnuHa okpyXHOCTHU. ['pagycHas v paguaHHas Mepa yria, BBIYUCICHUE JUIUH AyT

6.9 o
OKpPYXHOCTEU

6.10 |ILmomanp kpyra, CeKTOpa, CErMEHTa

JIBI>KEHMsI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETPHUH (Uryp (3JeMeHTapHbIe

6.11 .
npencrasienus). [lapamiensusiii nepenoc. [loBopot

IIpoBepsiembie HAa OI'D Mo MaTeMaTHKe
TpedoBaHusA K pe3yjabraram ocBoeHus OOII

000

st mpoBenenus OI'D 1o maTeMaTHKe UCTIONIB3YeTCs MepedeHb (KOAUPUKaTop)
npoBepseMbIX TpeboBaHui K pesynbraTtam ocBoeHust OOIT OOO u nepeueHb 371€MEHTOB
COJIEpKAHUS.

Ilepeuens (kogudukaTop) npoBepsieMbIX TPpedOBaHMi K pe3yjbTaTaMm ocBoeHusi OOII
000

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoOBEPSIEMOro | OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111€r0
TpedoOBaHMS oOpa3oBaHus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOYKECTBO, TOJMHOXKECTBO,
olepanuy HaJl MHOYKECTBAMH; YMEHHUE ONepUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UKII, IPUMEHTh UX IPU PELICHUH 3a/1a4;
YMEHHUE HCIIONB30BaTh Ipa)uuecKoe MpeICTaBICHHE MHOXKECTB IS




ONMCaHUs PEAIBHBIX IPOLECCOB U ABJICHUMN, IIPU PELICHNUH 3a/1a4 U3
JpyTUX y4eOHBIX MPEAMETOB

YMeHue OIICPpHUPOBATH NOHATUAMMU: OIIPCACIICHHUEC, aKCUOMA, TCOpEMA,
A0Ka3aTCJIbCTBO, YMCHHUEC PAClIO3HABATh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJAUTH IIPUMCPBI U KOHTPIIPUMEPBI, CTPOUTH
BBICKA3bIBAHHWA U OTPULAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATUSIMU: HATYpalbHOE YHUCIIO, MPOCTOE U
COCTaBHOE€ YHCJIO, JETUMOCTb HATYPaJbHbIX YUCEN, IPU3HAKU IETUMOCTH,
1[eJI0€ YHCII0, MOTYJIb YHCIia, OOBIKHOBEHHAS APO0b U JecITHIHAs APOOb,
CTaHJIAPTHBINA BUJ YHCJIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIIBHOE YHCIIO,
apru(MeTHYECKUI KBaIpaTHBIA KOPEHb; YMEHHE BBITIOJIHATh IEHCTBHS C
YHCIIaMH, CPABHUBATh U YIIOPSAOYUBATH YKCIIA, IPEJACTABIISITh YUCIIA Ha
KOOPJAMHATHOU MPSIMOM, OKPYIJISITh YHUCIIA; YMEHUE eNIaTh MPUKUIIKY U
OIIEHKY pe3yJibTaTa BHIYMCICHHI

YMeHue OIICPHUPOBATH MTOHATUAMMU: CTCIICHD C LCJIBIM IMOKA3aTCJIEM,
apu(pMeTHYECKHIA KBaAPaTHBIA KOPEHb, MHOTOJICH, ainredpandeckas
Ipo0b, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOW CTETIEHH OOJIbIIe
€IMHHIIBI; YMEHHE BBITIOIHATH PacyeThl 0 popMyiiaM, peodpa3oBaHus
LEeNbIX, JPOOHO-PALMOHAIBHBIX BBIPAXKEHUH U BBIPaKEHUI C KOPHIMH,
pa3iioKeHne MHOTOYJICHAa Ha MHOXKUTEJH, B TOM YHCIIE C UCTIOJIb30BaHUEM
(bopMyJ pa3HOCTH KBAIPaTOB M KBaJIpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM MIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHUE peliaTh JUHEeHHbIe U KBaJpaTHbIE YpaBHEHUs, JPOOHO-
panMoHaIbHBIE YPABHEHUS C OJHOW IEPEMEHHOM, CUCTEMBI IBYX
JIMHEUHBIX YPABHEHUH, JIMHEHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIC U JPOOHO-pAllMOHATILHBIE HEPABEHCTBA C OJITHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUU 3a]1a4 U3 APYTUX IIPEIMETOB U
MIPAKTUYECKUX 3a]1a4; YMEHHUE UCIIOJIb30BATh KOOPANHATHYIO MIPSAMYIO U
KOOPAMHATHYIO TUIOCKOCTh JUISl N300paskeHUs! pellieHUi ypaBHEHHH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKITUS, TpaduK QyHKIUH, HYITH
(GyHKIIMY, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, IPOMEKYTKH BO3paCcTaHUs,
yOBIBaHMS, HAMOOJIbIIICE M HAMMEHBIIIEE 3HaUCHUsT (DYHKIINN; YMEHUE
OTIEpUPOBATH OHATUSAMU: MIPsIMAs MPOTOPIIMOHATBHOCTE, TMHEHHAS
GbyHKIMSA, KBagpaTuIHas PyHKIHsI, 00paTHAs MPOIIOPIIHOHATBHOCTD,
napabouna, runepoona; yMmeHue cTpouTh rpaduku GyHKIUN, HCTIOTH30BATh
rpaduKy IS ONIPEICIICHHSI CBOMCTB TIPOIIECCOB U 3aBUCUMOCTEH, JIS
pelIeHns 3a1a4 U3 IPYruxX yueOHbIX MPEAMETOB U peaabHOU KU3HU;
yMEHHE BBIpaKaTh POpMyIaMu 3aBUCUMOCTH MEXK/Ty BETMYMHAMH

YMeHnue onepupoBaTh MOHATUSAMU: MTOCIEA0BATEIBHOCTD,
apudmeTnyeckas u reoMeTpudecKasi Iporpeccuy; yMEHUE UCIOIb30BaTh
CBOICTBA MOCJIEIOBATEILHOCTEH, (DOPMYJIBI CYMMBI U OOIIETO YJieHa MPU
pELIeHNH 3a]a4, B TOM YHCIIE 33]a4 U3 IPYrUX yu4eOHbIX IPEAMETOB U
pEaTbHOM KU3HU




YMeHue pemate 3a7a4i pa3HbIX TUIOB (B TOM YHUCIIE HA MIPOLEHTHI, 10JIN
U YacTH, ABIKEHHE, paboTy, IIEHy TOBApPOB U CTOUMOCTh IMOKYTIOK U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 00J1aCTH yIPaBICHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCAMU); YMEHUE COCTABIATH BHIPAXKECHHUS, YPABHEHNUS, HEPABEHCTBA U
CHUCTEMBI I10 YCIIOBHIO 33J]a4H, NCCIIE0BATh ITOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCTD NOJTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMU: QUTYpa, TOUKA, OTPE30K, IpsMas, Iy,
JIOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJbHUK, PAaBHOOEIPEHHBIN 1
PaBHOCTOPOHHH TPEYTOJbHUKH, IPSIMOYTOJIbHBIN TPEYyTOJIbHUK,
MeuaHa, OMCCEKTprca U BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,
napasuiesiorpaMm, pomO, MpsIMOYTOJIbHUK, KBapat, Tpaneuus;
OKpPYHOCTb, KpyT, KacaTejabHasi; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue peiarhb 3aJjauu, B TOM YHCIIe U3 TOBCETHEBHOM
KU3HU, HA HAXOXKJICHUE T€OMETPUUECKUX BEJIMYUH C IPUMEHEHUEM
U3yYEHHBIX CBOMCTB QUTyp U (akToB
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YMeHue onepupoBaTh NOHATHSIMU: PABEHCTBO (PUTYD, PABEHCTBO
TPEYTroJIbHUKOB; MapalIeIbHOCT U MEPIEHANKYIIPHOCTD IPSAMBIX, YTOJI
MEX]ly MPSIMBIMH, IEPIEHIUKYJIAP, HAKIOHHAsI, IPOEKIHs, oJo0ue
¢uryp, nogoOHbIe TPEYTOJILHUKN, CHMMETPHUSI OTHOCUTEIHHO TOUYKH U
IpsSIMOI; yMEHHE paclOo3HaBaTh PABEHCTBO, CHMMETPHIO U IT0100ue
¢buryp, napayuienbHOCTh U NEPIECHANKYIAPHOCTD MPSIMBIX B OKPYIKaIOIIEM
MHpE

11

YMeHue OIICPHUPOBATH MOHATUAMMU: AJIMHA, PACCTOAHHUEC, YTOJI (BGJ’II/I‘-II/IHa
yTia, CHHYC U KOCHHYC yTJia TPEYToJbHUKA), TIOIIA/Ib; YMEHHE
OLIEHUBATh Pa3Mephl MPEIMETOB H OOBEKTOB B OKPY’KaIOIIEM MHUPE;
yMEHHE PUMEHITH POPMYIIBI IEPUMETPA U MJIOMAAN MHOTOYTOJIEHUKOB,
JUIMHBI OKPY>KHOCTH U IUIOIIAJIU Kpyra, 00beMa IpsIMOYTOJIbHOTO
napasieNenune1a; yMeHle NpUMeHsITh IPU3HAKH PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOPEMY
[Mudaropa, TpUroHOMETpUYECKHE COOTHOIICHUS AJI1 BEIYUCICHUS JITHH,
pacCTOSIHUM, TIJIOIIAICH
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YMmenue n300paxkaTh IIIOCKUE PUTYPBl M X KOMOMHALIUHY,
MPOCTPAaHCTBEHHBIE (YUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEICTB MO TEKCTOBOMY HITH
CHMBOJIFHOMY OITMCAHHIO
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YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIBHASI CUCTEMA KOOPAUHAT;
KOOPAMHATHI TOUKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpPA Ha
YHCIIO, CKAJILIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh
BEKTOPBI U KOOPAUHATHI JUI IPEICTABICHUS JaHHBIX U PEILICHUS 3a1a4, B
TOM YHCIIE U3 APYTUX YUYEOHBIX IPEAMETOB U peaibHOM KU3HU
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yMeHI/Ie OHepI/IpOBaTI: IIOHATUAMMU . CTOHGI/IKOBBIC nu prI‘OBBIe
JTUarpaMMBbl, TaOJIUIIBI, CpeiHee apudMeTHIecKoe, MeIuaHa, HaunbobIIee
1 HAMMCHBIICC 3HAUYCHU A, pa3Max YHUCJIOBOI'O Ha60pa; YMGHI/IC HU3BJICKATh,
WHTEPIPETUPOBATH M MIPEOOPA30BBIBATH HHPOPMAITHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX U HA qUarpaMMax, OTPaXKarollylo CBOHCTBA U XapaKTEPUCTUKU




PCAJIBHBIX ITPOLCCCOB U HBHCHHﬁ; YMCEHUC pacClioO3HaBaTb N3MCHYHNBBIC
BCJIMYMHBI B OKPYXKAOUICM MUPC

YMeHue onepupoBaTh MOHATUAMU: CITy4alHbIN ONBIT (CITy4alHbINH
HKCIEPUMEHT), SJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN NCXO/T)
CJIy4aifHOT'O OIIBITA, CIy4aiiHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HaXOJUTh BEPOSITHOCTHU CIIy4allHbIX COOBITU B ONbBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMM; YMEHUE PeIlaTh 3a1a4u

15 METOJIOM OpPTaHU30BaHHOTO TIepedopa U ¢ UCTIOIL30BAHUEM TIpaBHiIa

YMHOKCHHS; YMCHHUC OLICHUBATD BEPOATHOCTU PCAJIBHBIX COOBITHH U
ﬂBHeHHﬁ, IIOHUMATDb POJIb NPAKTHICCKH JOCTOBCPHBIX U MAJIOBEPOATHBIX
COOBITHH B OKpY?KaroueM MUPEC U B )KU3HU; 3HAKOMCTBO C IIOHATUCM
HE3aBUCUMBIX CO6BITHfI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIHX YHCEN U €TO
POJIBIO B MAaCCOBBIX SABJICHUSAX

16

YMeHue BRIOUpaTh MOAXOASIINNA U3YUYeHHBINH METOT JUTsl peIIeHUs 3a/1a4H,
MPUBOAUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKW3HU, PaCIiO3HaBATh MPOSIBJICHUE 3aKOHOB MaTEeMaTUKHU B UCKYCCTBE,
OMUCHIBATh OTJEIbHBIC BHIIAIOIMIUECS PE3YIbTAThI, IOTYUYEHHBIE B XOJI€
pa3BUTHS MAaTEMaTUKHU KaK HayKH, IPUBOAUTH MPUMEPHI MATEMATUUECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU

Hepeqeﬂb IJIEMECHTOB COJACPKaHUS, IPOBEPACMBIX Ha OI'D o MmaTeMaTHKe

Kon IIpoBepsieMblii JJIeMEHT COePKAHUS
1 Yucna u BBIYUCIIEHUS
1.1 |HatypanbHble u nensle uncia. [I[pu3Haku 1eIMMOCTH HENbIX YHCEe
12 OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, TPOLIEHTHI, 0ECKOHEUHbIE IEPUOANYECKIE
' napobu
1.3 | PauuonanbHble yucna. ApudmeTnyeckue oneparyu ¢ palMoHaAIbHBIMU YHCIaAMH
14 JleiicTBuTenbpHbIe yncia. ApudMeTndecKue onepamnuy ¢ AeMCTBUTEIbHBIMU
’ YHCIIAMU
15 [TpubnmkeHHbIe BBIYUCIICHUS, TIPAaBUIa OKPYTICHHS, IPUKUIKA U Ol[EHKa
’ pe3yJibTaTa BEIYMCICHUN
2 Anrebpanydeckue BbIPAKCHHS
2.1 | bykBeHHBIE BbIpaXeHHsI (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenensb ¢ nenpiM nokasareneM. CTeneHb ¢ palliOHAIbHBIM OKa3aTEIIEM.
’ CaoiicTBa cTeneHu
2.3 | MHorouseHbl
2.4 | AnreGpanueckas qpoOb
25 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudMeTHaecKuMu
’ KOPHSIMU HAaTypaJbHOU CTENEHU
3 VYpaBHEeHMsI U HEPABEHCTBA




I_IGJ'ILIG n I[pO6HO—paI_II/IOHaJIBHLIe YpaBHCHU. CucreMsl 1 COBOKYITHOCTH

3.1 o
ypaBHEHH
39 Lenbie 1 1poOHO-palioHaTbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a7a4
4 UYucnoBbie OCIEA0BATEIHBHOCTH
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS MOCIEA0BATELHOCTEN
4.2 | Apupmerndeckas U reomeTpuueckas nporpeccun. @opmyiia cl0KHbBIX TPOLEHTOB
5 OyHKIHUH
®Oynk1us, cnocoOsl 3ananus GyHkuu. I'padux Gynkuuu. Obaacts onpeneneHus
¥ MHOKeCTBO 3HaueHui ¢pyHkiuu. Hym pyrknuu. [IpomexyTkn
5.1. |3HakomocTostHCTBA. [IpoMex)yTKH MOHOTOHHOCTH (QYHKIIUH. MaKCUMyMBI U
MUHUMYMBI GyHKIHMY. Hanbonpee 1 HanMeHbIee 3HaueHne QyHKINA Ha
MIPOMEKYTKE
6 Koopauuatsl Ha npsiMoil ¥ TIIIOCKOCTH
6.1 |Koopaunarnas npsimas
6.2 | lexapTOBBbI KOOPIAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpudeckue GUTypbl U KX CBOWCTBA
7.2 | TpeyroiabHUK
7.3 | MHOroyrojipHUKH
7.4 | OKpy>KHOCTb U KpYyT
7.5 | U3MepeHune reoOMeTpUYeCKUX BETUYNH
7.6 | BeKTOpHI Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 | OnwucarenbHas CTaTUCTHKA
8.2 | BepostHOCTB
8.3 | KomOunaTopuka
8.4 | MnoxecTBa
8.5 |I'padmr
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