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1. [osicunTeNbHASA 3amIMCKA

1.1. HopmaTuBHas 6a3a

PaGouas mporpamMma 1o reoMeTpUH COCTABJIEHA B COOTBETCTBHH C:
1. ®denepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
denepannny,
2. [TopssnkoM opraHu3allud M OCYLIECTBIEHUS 0Opa30oBaTENbHON JEATENBHOCTH IIO
OCHOBHBIM  00111€00pa30BaTeNbHBIM IpOrpaMmMaM — 00pa3oBaTeNbHBIM MpOrpaMMaM
HAa4yaJIbHOTO  OOIEro, OCHOBHOTO OOWIEro M cpexHero obmero o0pa3oBaHUA,
YTBEPKICHHBIM NpUKa3oM MuHucTepcTBa npocsemeHus Poccuiickon @enepanuu  OT
22.03.2021 Ne 115,
3. @enepalibHBIM  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM  OCHOBHOIO
oOuiero oOpa3oBaHMs, YTBEP)KIEHHBIM IMpUKa30oM MuUHUCTEpCTBa 0Opa30BaHUS U HAYKHU
Poccutickoit deneparuu ot 17.12.2010 Ne 1897 (s VI —IX knacco),
4, [ToctanoBneHusiMu ['J1aBHOTO rOCYJapCTBEHHOIO CaHMTAapHOro Bpada Poccuiickoi
®enepanuu ot 28.09.2020 Ne 28 «O6 yrBepkaennn canutapabix mpasmt CIT 2.4.3648-20
«CaHUTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHUS K OPraHU3alusIM BOCITUTAHUS U 00ydeHus,
OTIIbIXa W O3JI0OpOBIICHMs AeTell W Mojoaexm»», oT 28.01.2021 Ne 2 «O06 yTBepkIeHUU
canutapHeix mnpaBwi v HopMm CanlluH 1.2.3685-21 «['uruennuyeckue HOPMATUBBI H
TpeboBaHuUs K 00ecreueHuI0 0e30MacHOCTU U (MiIu) Oe3BPEeIHOCTH JIJi YesloBeka (pakTopoB
Cpeabl OOUTAHUSI»Y,
o. [Ipukazom Munucrepctsa npocseuieHus Poccuiickoit @enepannn ot 21.09.2022 Ne
858 «O6 yrBepxkaeHuu ¢eaepalbHOTO TepeyHsT Y4eOHUKOB, JOMYIIEHHBIX K
WCIONBb30BAHUID MPH  pealu3alud HUMEIOIIMX TOCYJAapCTBEHHYIO  aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrPaMM HavaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
o0pa3oBaHUs OPraHU3aAIUSIMHU, OCYIICCTBISIFOIIMME 00pa30BaTENbHYIO ACSITEIEHOCThY,
6. [Tpukazom MunucrepctBa oOpa3zoBaHusi W Hayku Poccuiickoit ®egepauuu oT
09.06.2016 Ne 699 «OO0 yTBep)KII€HUU MEpPEeyHs] OpraHU3aluid, OCYIIECTBISIOMINX BBITYCK
Y4eOHBIX MOCOOMH, KOTOpPBIE JOMYCKAIOTCS K MCIOJIB30BAHMIO MPHU PEaTU3aUN UMEIOIINX
TOCY/IapCTBEHHYIO aKKpeIUTAIlMI0 O00pa3oBaTENbHBIX MPOrpaMM HauyajlbHOTO O0OILero,

CpeIHero 0011ero, OCHOBHOTO 00IIEro 00pa3oBaHus,
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1. [Ipukazom MunucrepctBa npocenieHust Poccuiickoit @enepaunu ot 16.11.2022
Ne993 «O06 yTBepxkaeHun ¢peaepanbHol 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0OpazoBaHU»,
8. 3akonom Cankt-IlerepOypra ot 17.07.2013 Ne 461-83 «O06 oOpazoBanuu B CaHKT-
[TerepOypre»,
Q. ®denepanbHOi 00pa30BaTENBHOM MPOTPaMMOM OCHOBHOI'O 00I1Ier0 00pa3oBaHUs 1O
MaTeMaTHuKe.
10.  VYuebueiMm mwranom OOO T'BOY COHI Ne 553 ¢ yriuyOJeHHBIM H3Y4YCHHEM
anrnmiickoro sizbika @pynszenckoro paitona Cankr-llerepOypra ma 2023 -2024 y4eOHsbIii
rox,
11. TlonmoxxenueM o paboueit mporpamme negarora 'bOY COIL Ne 553 ¢ yrinyGieHHBIM
M3YYCHHEM aHTJIHICKOTO si3bika OpyH3eHckoro paiioHa Cankt — [letepOypra.
1.2. YMK
1. Artanacsu JI.C., byry3oB B.®., Kagomues C.b. I'eomerpus. 7-9 knacc. (PI'OC) —
M.: [Ipocemnienue, 2022
1.3.  OO0masi xapakTepuCcTHKA y4eOHOI0 nMpeaMeTa

MaremaTuueckoe oOpa3oBaHHE B OCHOBHOMW IIKOJIE CKJIAQIBIBAETCS U3 CIIETYIOIIMX
COJCpXKATETbHBIX ~ KOMIIOHEHTOB: apudMeTuka; anredpa; TeOMETpHs;, DIIEMEHTHI
KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKU U JIOTUKH.

['eomeTpusi — OOMH W3 BXHEUITUX KOMIIOHEHTOB MAaTEeMAaTHYECKOTO0 O0Opa3oBaHMS.
Ona HeoOXxoanMa TSt TPUOOPETEHNS KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTHIYCCKU
3HAYUMBIX YMEHHH, (OpPMHUpPOBaHMS SA3bIKA OMUCAHUA OOBEKTOB OKPYKAIOIIEro MHUDPA,
pa3BUTHS TPOCTPAHCTBEHHOTO BOOOPAKEHHUS W WHTYWIIUH, MATEMaTHYECKOH KYIbTYpHI,
ACTETUYECKOI0 BOCHHUTAHUA ydauuxcs. M3yueHue reoMeTpuu BHOCHUT BKJIAJ B Pa3BUTHE
JIOTHYECKOTO MBIIIICHUS, B (POPMUPOBAaHNE TIOHATHUS I0KA3aTEIbCTBA.

B Kypce TreoMeTpun & Kiacca U3ydaloTcs HamOojee BaKHbIE BUJbBI
YeTHIPEXYTONBHUKOB:  TMapajuiejorpaMM, MPSMOYTOJIbHHUK, POMO, KBaapaT, Tparelus;
naétest mpescTaBiaeHue o (urypax, o01aaiux OCEeBOM WM IEHTPaIbHOW CUMMETpPUEH;
pacmupsAIoTCa U YriyOssIFoTCs IOJTy4YeHHbIE B 5S—6 Kilaccax Mpe/ICTaBICHUs 00yJaromuxcs
00 W3MEpeHHWHM W BBIUYUCICHWUW IUIOMIAACH; BBIBOAATCS  (QOpPMYyNBI  IIiomaaen
NpSIMOYTOJIbHUKA, TapajiesiorpaMma, TPEeYrojdbHHMKa, Tpameluu; JOKa3bIBaeTCs OJIHA U3

TJIaBHBIX TeopeM reoMmeTpun - Teopemy [ludaropa; BBOIMUTCA MOHATHE MOJOOHBIX



TPEYroJbHUKOB; PaCCMAaTPUBAIOTCS MPU3HAKK MOJ00MS TPEYrOJIbHUKOB U UX TPUMEHEHMUS;
JeNaeTcss TEPBBIA IIar B OCBOGHUH YYAIIUMHUCS TPUTOHOMETPHYECKOTO armapara
TeOMETPHH; PACIIUPSIOTCS CBEICHHS 00 OKPYKHOCTH, MTOTyYSHHBIE yYaIlUMHUCS B 7 KJ1acce;
M3y4YaloTCs HOBBIE (DaKThl, CBA3aHHBIE C OKPYXHOCTBIO; 3HAKOMSATCA C YETHIPHMS
3aMeyYaTeNbHBIMH TOYKAMHU TPEYTOJbHHUKA; 3HAKOMSTCS C BBIOJHEHHWEM JEHCTBHN Hax
BEKTOpaMH KaK HAMpaBIEHHBIMUA OTPE3KaMH, YTO BAXKHO JUISI MPUMEHEHHS BEKTOPOB B
¢dusuke.
1.4. Ilean u 3agaum

W3ydenne MareMaTHKH HA CTYNEHH OCHOBHOTO OOIIEro oOpa3oBaHUsS HAMPABICHO Ha
JTOCTHKCHHUE CIIETYIOIIUX IIeIeH:
1. B nHampaBiieHUW TUYHOCTHOTO Pa3BUTHS:
*  pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIUICHUS, KyJIbTYPhl PEUYH, CIOCOOHOCTH K
YMCTBEHHOMY IKCIIEPUMEHTY;
. dbopMHUpOBaHUE Y YYAIIUXCA WHTEIUICKTYaJlbHOH UYECTHOCTH M OOBEKTUBHOCTH,
CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIHTEIBHBIX CTEPEOTHIIOB, BBITEKAIOMINX U3 OOBIICHHOTO
OTIBITA;
*  BOCNHTaHHE KadeCTB JIMYHOCTH, OOECICUUBAIOIINX COIHATBHYI0 MOOHMIBHOCTD,
CIOCOOHOCTh MPUHUMAThH CAMOCTOSITEIIHBIC PEIICHUS,
. (dbopMupoBaHNE KayeCTB MBILIUICHUS, HEOOXOAUMBIX JJIsl aJalTallid B COBPEMEHHOM
MH(}OPMALIMOHHOM OOIIECTBE;
*  pa3BUTHE WHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY M  MaTeMaTHYECKUX
CIIOCOOHOCTEH.
2. B meranpenMeTHOM HaNpaBIICHUH:
. dbopmMupoBaHHEe NPEJCTABIEHUII O MaTeMaTHKe KakK YacTH OOIIeueroBeYecKon
KyJIbTYpbl, O 3HAYMMOCTH MAaTEeMAaTUKH B PAa3BUTHH I[MBHIW3AIMU U COBPEMEHHOTO
o01IecTBa;
*  pa3BHUTHE TPEACTABICHHA O MaTeMaTHKe Kak (opMe OMHMCaHUs M METOJIE TMO3HAHUS
JICHCTBUTEIBHOCTH, CO3JaHWE YCJIOBHU ISl TPHOOPETEHHS TEPBOHAYAIHLHOTO OIBITA
MaTeMaTUYECKOTO MOJICTTMPOBAHNUS;
. dbopmupoBaHue oOLMX CHOCOOOB MHTEIUIEKTYaJbHOM JESITeNbHOCTH, XapaKTEepPHBIX
IS MAaTEMaTHKH ¥ SIBISTIOLIMXCS. OCHOBOHM MO3HABaTENBbHOM KYJBTYPHI, 3HAYUMOW JUIS

pa3IUYHbIX chep YeToBeUECKOM e TeTbHOCTH.



3. B npeameTHOM HampaBieHHH:
. OBJIaJIECHUE MATEMaTHYECKUMH 3HAHUSMU U YMEHUSAMH, HEOOXOJUMBIMM  JUIS
MPOJOJKEHUsT OOydeHuss B CTapliedl IIKoJe WM HMHBIX 00I1eo0pa3oBaTeIbHBIX
YUpEXKACHUSIX, U3YUEHHSI CMEKHBIX JUCIUIUIMH, IPUMEHEHHSI B [IOBCETHEBHOM )KU3HU;
. co3fanue (GyHAaMEHTa JJIsi MAaTeMAaTUYeCKOro pa3BUTHUS, (POPMUPOBAHUS MEXaHU3MOB
MBIIIJIEHUS], XapaKTEPHBIX JI1 MAaTEMAaTHUECKOU €A TEIbHOCTH.
3amauu Kypca:
- HAYYUTb M0JIb30BATHCS TEOMETPUUECKUM SI3BIKOM JIJIsl ONTMCAHUS IIPEIMETOB;
- HayaTh U3y4YE€HUE MHOTOYTOJIBHUKOB M UX CBOMCTB, HAYYUTh HaXOJUTh UX IJIOIA/IH;
- BBecTu Teopemy lludaropa u HaydyuTh NPUMEHSATH €€ MPU PEIICHUU MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB;
- BBECTH TPUTOHOMETPUYECKUE MMOHATHS CUHYC, KOCUHYC U TAHT€HC yIJia B MPSMOYTOJIbHOM
TPEYroJbHUKE HAyYUTh MPUMEHATH OSTU TOHATUS NPU PELIEHUU MPAMOYTOJIbHBIX
TPEYroJIbHUKOB;
- BBECTU NOHSATHE MOI00US U MPU3HAKHU MMOA00US TPEYTrOJIbHUKOB, HAYUYUTh peliaTh 3a4auu
Ha IPUMEHEHHE MTPU3HAKOB MOA00US;
- O3HAKOMHUTH C MOHATHEM KacaTeJIbHON K OKPYKHOCTH;
- BBECTH IOHATUE BEKTOPA.
1.5. MecTto npeaMera B (perepaibHOM 0a3UCHOM Y4eOHOM ILJIaHE

basucHplil yuyeOHBIN MJIaH Ha U3Y4YeHHE T'e€OMETpUM B 8 Kjacce OTBOJAUT 2 4Yaca B
Hegemo. Yacte yueOHOro ruiaHa, QopmupyeMas Yy4YacTHMKaMu 00pa3oBaTEIbHBIX
OTHOIIEHUH, TpEelyCcMaTpUBAET YyBEJIMYEHUE Ha | yac B HEAENI0 H3Y4YEHHUE IpPEAMETA.
Uroro: 3 yaca B Hegento, 102 gaca 3a rox. KoHTposbHBIX paboT — 74.
1.6. Tlnanupyemble pe3yJabTAaThl OCBOECHHSI Y4eOHOI0 MpeIMeTa

[1nanupyemsble pe3ynbTaThl ydeOHOro npeamera «l eomeTpus»

[Inanupyemble pe3yabTaThl ONUPAKOTCS HA BEAyIIME II€JIEBBIE YCTaHOBKH,
OTpaXkarollle OCHOBHOM, CYIIHOCTHBIA BKIJIAJ H3y4aeMOW NpPOrpaMMbl B pa3BUTHUE
JUYHOCTH OO0yyaroluxcsi, HMX crnocoOHocted. M3ydyeHwe reomeTpuum MO JaHHOU
nporpamme crnocoocTByeT (POPMUPOBAHUIO Y YUAIIUXCS JTMYHOCTHBIX, METApPEIMETHBIX
U TPEIMETHBIX pe3yibTaTOB 00Y4YEeHHMsI, COOTBETCTBYIOLIUX TpeOOBaHUAM (eaepanbHOTO
rOCyJapCTBEHHOTO0 00pa30BaTENbHOTO CTAaHAApTa OCHOBHOTO OOIIEro 0Opa3oBaHMS.

[Iporpamma obecrnieunBaeT JOCTUKEHUE CIETYIOUINX PE3YIbTATOB:



B HamnpaBienuu 1uunocmnozo pazeumus:

® pa3BUTUE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpbl pEyH,
CIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

e (opMupoBaHUE y Yy4alUXCS WHTEIUIEKTyalbHONM YECTHOCTH M OOBEKTHUBHOCTH,
CIOCOOHOCTM K TMPEOJIOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOMINX W3
OOBIJICHHOT'O OIBITA;

® BOCIIUTAHHE KAYEeCTB JIMYHOCTH, OOECTIEUHMBAIOIIUX COIUAIBHYI0 MOOWJIBHOCTD,
CHOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PELICHUS;

e (GopMHUPOBAHHE KA4yeCTB MBIIUICHUS, HEOOXOAMMBIX IJisi aJanTaluud B
COBPEMEHHOM MHTEIJIEKTYaJIbHOM OOIIECTBE;

® pa3BUTHE HHTEpeca K MaTEeMaTUYEeCKOMY TBOPYECTBY M MaTEeMaTUUYECKHX
CIOCOOHOCTEH.

B memanpeomemnom nanpasnenuu:

e (opMHpoOBaHHME TMPEACTABICHUNA O MaTEMaTHKE KaK YacTH OOIIeue0BEeYECKOi
KyJIbTYpbl, O 3HAQYMMOCTH MAaTEeMAaTHKH B PA3BUTUU IUBUIU3ALMA U COBPEMEHHOTO
00I1IeCTBA;

® pa3BUTHE TPEJCTaBICHUN O MaTeMaTHKe Kak o (opMe ONMHCaHUS U METOe
MO3HAHUS JEHCTBUTEIBHOCTH, CO3/IaHUE YCIOBUN JIJIsi MPUOOPETEHHS TIEPBOHAYAIHHOTO
OMbITa MATEMATUYECKOT'O MOJIECITUPOBAHUS;

e (popMupoBaHUE OOIIMX CIIOCOOOB MHTEIUICKTYAIBHON JIEATEIbHOCTH, XapaKTePHBIX
JUTST MATEMAaTUKU W SBJISIIONIMXCS OCHOBOM TMO3HABATENBHOW KYIBTYphI, 3HAYUMOMN JIJIsI
pa3TUYHBIX c(hep YeTOBEUECKOM e TeTHHOCTH.

B npeomemnom nanpasnenuu:

® OBJQJICHUEC MaTeMaTUYECKUMHU 3HAHUSIMU W YMEHHSIMH, HEOOXOJUMBIMH JIJIs
MPOJODKEHUST OO0y4YeHUsT B CTapliedl IIKOJE€ WIM HMHBIX 00IIe00pa30BaTeIbHBIX
YUPEXKJICHUAX, U3YUCHHUS] CMEKHBIX TUCIUIUINH, MPUMEHEHUSI B MOBCEIHEBHON >KH3HU
O0OBIKHOBEHHBIMH QJITOPUTMAaMHU;

® OmnepupoBaTh C HAYAIBHBIMA TIOHSATUSMH TPUTOHOMETPUU U  BBITIOJHATH
JJIEMEHTAPHBIC ONIepaluy HaJl PYHKIUSIMU yTJIIOB;

® pelaTh 3aa4d Ha JOKa3aTelbCTBO, OMHUPAsICh HA W3yYEHHBIE CBOWCTBA (UTYp H

OTHOILICHU I MCXKY HUMHU U ITPUMCHSS NU3YUCHHBIC MCTOZIbI JOKA3aTCIILCTB,



® BBLIYMCIIATH IJIOIIAIA MHOTOYTOJIbHUKOB, KDYT'OB M CEKTOPOB; JUIMHY OKPY>KHOCTH,
JUIMHY TYTH OKPY>KHOCTH;
® pemaTh 3aJa4d Ha JOKa3aTeJbCTBO C HCIOJb30BaHUEM (OPMYT ITUHBI
OKpPYXHOCTHU U JJIMHBI IyTU OKPYKHOCTH, (hOpMYJI IIoIaael puryp;
® pemaTh MPAaKTHYECKUE 3a7aud, CBS3aHHBIE C HAXOXICHHUEM TI'E€OMETPHUUYECKUX
BEJMYMH (MCIOJIb3Ys ITPU HEOOXOJMMOCTH CIIPAaBOUYHUKH U TEXHUYECKHE CPELCTBA);
® CNOJb30BaTh KOOPAMHATHBIA METOHA [UIsl H3Yy4YEHUS CBOWCTB MPSIMBIX H
OKPYKHOCTEU.
® ONepupoBaThb C BEKTOpAaMHU: HAXOJUTh CYMMY M pPa3HOCTh JIByX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOJWUTh BEKTOp, PaBHBIM MPOU3BEACHUIO 3aJaHHOTO
BEKTOpa Ha YUCIIO;
® HAXOJUTh JJIsI BEKTOPOB, 3aJJaHHBIX KOOpAMHATAMU: JJIMHY BEKTOpA, KOOPIAUHATHI
CyMMBl U Pa3HOCTH JABYX U 0oJjiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHMS BEKTOpa Ha
YHUCJIO, TNPUMEHSAS MNpU HEOOXOJMMOCTH COYETATeNIbHbIN, MEepPEMECTUTENbHBIA U
pacrpeaeuTebHbIN 3aKOHBI;
® BHIUNCIATH CKASIPHOE TMPOM3BEJACHUE BEKTOPOB, HAXOJUTh Yroll MEXAY
BEKTOPAMH, YCTaHABJIMBATh NEPIEHIUKYISIPHOCTh IPSIMBIX;
® pacro3HaBaTh Ha YEPTEKax, PUCYHKAX, MOACISAX U B OKPYXKAIOLIEM MHUPE IIIOCKUE
Y MIPOCTPAHCTBEHHbIE F€OMETpUYECKUE (PUTYpHI;
® pacrio3HaBaTh Pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO Mapajulesienunesa, NpaBUiIbHOM
MUpaMU/Ibl, IUJIUHAPA U KOHYCA;
® OmpeleNaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYpPHI JHUHEHHbIE pa3Mepsl
camoit ¢purypsl 1 Ha000pOT;
® BBHIYHCIATH 00BbEM MPSIMOYTOJILHOTO MapajuIesIenuIe/a.
Conepxanue nporpaMmmbl
1. TloBTOopeHwue.
[Ipy3Haku paBeHCTBAa TPEYrojbHUKOB. IIpU3HaKW mMapaieNbHOCTH  IPSIMBIX.
CooTHONIEHHS MEKy CTOPOHAMU U YTJIAMH TPEYTOJIbHUKA.
2. YeTbIpexyroJbHUKH.
JlomMaHasi, MHOTOYTOJbHUK. BBIMYKIIBII MHOTOYTOJBHUK, YeThIpeXxyroibHUk. Cymma

YIJIOB BBIIYKJIOIO MHOroyrojbHuka. Ilapamienorpamm, ero CBOMCTBA M IPU3HAKHU.



[IpsimoyronsHuK, poMO, KBaapaT, ux cBoiicTBa. Tpamernusi, BUIbl U CBOMCTBA TparelMH.
Teopemsl 0 cpeHell TMHUN TPEYTOJIbHUKA U TPAMELIHH.

OceBas U IIeHTpaJbHasi CHMMETPHH.
3. IImomamu puryp. Teopema [Tudaropa.

PaBHOCOCTaBieHHBIE ~MHOTOYrofbHUKH. [lOHSTHE TUIOMIAAM  MHOTOYTOJIbHHKA.
[Inomaau npsIMOYrojpHUKA, MapajiieJorpaMma, TpeyrojibHUKa, Tpaneuuu. Teopema 00
OTHOIIEHHH IJIOIIAJIEN TPEYroJIbHUKOB, UMEIOIIMX IO PABHOMY YTIIy.

Teopema Iludaropa. O6patnas Teopema teopeme Iludaropa. [IpunoxkeHus TeopeMbl
[Tudaropa. dopmyna I'epona.

4,  TlomoOGHBIE TPEYTOJbHHUKHU.

[IponopunoHanbHble 0Tpe3kH, nmogodue uryp. I[lonodusie Tpeyronbuuku. [IpuzHaku
nosoousi TpeyrojabHUKOB. [IpumMeHeHue momoOus K J10Ka3aTelIbCTBY TEOPEM M PELICHUIO
3azay.

CuHyC, KOCUHYC ¥ TAHT€HC OCTPOTO YIJia IPsIMOYTOJIbHOTO TPEYTrOJIbHUKA.

5. OKpYyXHOCTb.

B3anmHOe pacnonokeHue npsMoul M OKpyKHOCTH. KacaTenpHas K OKpPYKHOCTH, €€
CBOMCTBO W mpu3Hak. LleHTpaibHble U BIOUCAHHBIC YIIbl. YeThipe 3amMedarelbHbIe TOUYKU
TPEYroJIbHUKA.

MeTpHuueckne COOTHOIIEHHUSI B OKPYKHOCTH: CBOMCTBA CEKYIIMX, KacaTeJIbHbIX, XOPI.
OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, ONKMCAaHHAs OKOJIO TPEYTroJIbHHUKA.
BnucanHble W ONMMCaHHbIE YETHIPEXYTOJIbHUKU. BIHcaHHbIE M ONHUCAaHHBIE OKPYXHOCTHU
IIPaBUJIBHOI'O MHOTOYT OJIbHUKA.

6. BekTopsl.

Ilonstue BekTOopa. PaBeHCTBO BekTOpoB. ClOXEHHWE W BBIUUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpA HA YUCIIO.

1.7. Tunsl ypoKoB, BUAbl KOHTPOJIA

VY4eOHbII mpolecC OpPUEHTUPOBAH HA pAIMOHAJIBHOE COYETaHHE YCTHBIX U
MUCBMEHHBIX BHUAOB PaOOThl Kak NpU M3YYCHUM TEOPUHM, TaK M MpPH pPEIICHUU 3a]ady;
cOaJaHCHPOBAaHHOE  COYETaHWE  TPAJUIMOHHBIX W  HOBBIX METOJOB  OOy4YeHUS;
ONTUMU3UPOBAHHOE TMPUMEHEHHUE OOBSCHUTEIBHO-UUTIOCTPATUBHBIX U 3BPUCTHUYECKHX
METOIOB; UCMOJIb30BAaHUE COBPEMEHHBIX TEXHUUECKUX CPEICTB O0yUEHUsI.

CoxkpallieHus, UCIOJIb3yeMble B paboueil mporpamme:
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Tunsl ypoKoB: Bubl koHTpOJIA:
YOHM — ypok 03HaKOMIICHHUS C HOBBIM MaTEPUATIOM. ®O — ¢PpoHTaNBHEIN ONpOC
VY3UM — ypok 3akpensieHust U3y4eHHOro MaTtepuarna. HO — unauBuaAyansHbIN OIpoc
VII3Y — ypok npuMeHEHUsI 3HAHUN U YMEHUH. CP — camocrostensHas paboTa
YOC3 — ypok 0000IIeHNS U CHCTEMAaTH3AIMK 3HAHUH. M/I—- maTemMaTu4eCKUil TUKTAHT
KY — xoMOMHUPOBaHHBIN YPOK. AM — auaakTUuecKue MaTeprualibl

KP — konTpoabHas pabota

[P — npakTuueckas pabora

T — TecroBas pabota

1.8. OuenuBaHue padoT, YCTHHIX OTBETOB 00YYAKOIIHXCS

O1eHKa TUCHMEHHBIX KOHTPOJIBHBIX Pa00OT 00yJarOIUXCs 10 MaTEMAaTHKE.

OTBeT OlIeHUBAETCS OTMETKOM «5», eciu:

paboTa BBINOJHEHA MOJHOCTHIO; B JIOTUYECKUX PACCYXKACHUSIX U OOOCHOBAaHUMU DPELICHUS
HET MpoOeoB M OMMOOK; B PEIICHUU HET MATEeMAaTHMYECKUX OIIMOOK (BO3MOXKHA OJIHA
HETOYHOCTH, OMHCKA, KOTOpas HE SBISIETCA CIEACTBHEM HE3HAHUS WM HETOHMMAaHUS
yueOHOro MaTepuana).

OtMmeTka «4» CTaBUTCS, €CIIU:

paboTa BBINOJIHEHA IMOJHOCTHIO, HO OOOCHOBAHUS LIArOB pEUIeHHs] HEAOCTAaTOUYHBI (eciu
yMEHHE OOOCHOBBIBATH PACCYXJEHHUS HE SIBISJIOCH CIIELUATbHBIM OOBEKTOM MPOBEPKH);
JOMYIIEHBI OJ1-Ha OMIMOKA WIJIA €CTh JIBa — TPU HEJ0UETA B BHIKIIAIKAX, PUCYHKAX, YepPTekKaX
wiu rpadukax (€ciu 3TH BUIBI padOT HE SIBISITUCH CIIEHUAIBHBIM 00bEKTOM ITPOBEPKN).
OtmeTKa «3» CTaBUTCS, €CIH:

JOTMyIIeHo Ooree OAHOW OMmMOKM WM Oojiee JABYX — TPEX HEAOYETOB B BBHIKIAIKAX,
yepTrexkax win rpadukax, HO oOydaromuics o0namaer 00sS3aTeNbHBIMU YMEHUSIMU TIO
IIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

JIOTYIIEHbl CYUIECTBEHHbIE OIIMOKM, MOKa3aBIIMe, 4YTO oOyyarluiics He obnanaer
00s13aTeIbHBIMA YMEHHUSIMU 110 JAHHOUM TeMe B TIOJTHON Mepe.

OtmeTka «1» cTaBUTCS, €CIM:

paboTa mokaszana MmoJiHOe OTCYTCTBHE Yy 00Yy4aromerocs: 00s3aTeNbHbIX 3HAHUN U YMEHHH 110

HpOBepﬂeMOﬁ TEME NN 3HAYUTCIIbHAs 4aCTh pa6OTI)I BBIITIOJIHEHA HE CaMOCTOSTCIIBHO.



11

Yuurenp MOKET IOBBICUTb OTMETKY 3a OpPHUIMHAJIBHBIA OTBET HA BOIPOC WU
OPWUTMHAJIBHOE PELICHUE 3aa4l, KOTOPBIE CBUIETEIBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM
pa3BUTHM OOydarolerocsi; 3a pelieHue OoJiee CIOKHOW 3ajjaud WM OTBET Ha Oolee
CJIOKHBIN BOIPOC, MPEAJIOKEHHBIE 00YYarOeMyCsl IOMOIHUTEIBHO [1OCIIE BHIITOJIHEHUS UM
KaKMX-JINOO APYTUX 3aJlaHUil.

OneHka yCTHBIX OTBETOB OOYYaIOIIMUXCS IO MATEMATHKE

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIH YUEHHK:

IIOJIHO PAacKpbul COJAEp)KaHHWE MaTepuasa B 00beMe, NPeJyCMOTPEHHOM IPOrpaMMOM U
Y4eOHUKOM; M3JIOKHII MaTeprall FPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YsI MaT€MAaTUYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY, B OIIPEACIICHHON JIOTUYECKON IOCIEN0BATEIbHOCTH;
MPaBUWJIBHO BBIMOJHUJI PHUCYHKH, YEPTEKHU, IpaQUKH, COIMYTCTBYIOUIME OTBETY; IOKa3all
YMEHHME WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH IPUMEpPaMH, IPUMEHATH €€ B HOBOM
CUTYallMU NMPU BBHIMOJIHEHUH MPAKTUYECKOTO 33JIaHUs; TPOJEMOHCTPUPOBAJ 3HAHUE TEOPUU
paHee W3YYEHHBIX CONYTCTBYIOIIUX TEM, C(HOPMUPOBAHHOCTH U YCTOWYUBOCTH
UCIOJIb3YEMbIX IPU OTBETE YMEHHUI U HAaBBIKOB; OTBEYaA] CaMOCTOATEIbHO, 0€3 HaBOAAIINX
BOITPOCOB YYMUTEINS; BOBMOKHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBEIICHUE BTOPOCTEIIEHHBIX
BOIIPOCOB WJIX B BBIKJIAJKAX, KOTOPbIE YUEHHUK JIETKO UCIIPABUII IIOCIIE 3aMEYaHUs] YIUTES.
OTBeET OIICHMBACTCS OTMETKOM «4»,

€CIIM YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLEHKY «5», HO MPH 3TOM MUMEET OJIMH
U3 HEIOCTaTKOB: B M3JI0KEHUU JOMYIIEHbl HeOOJbIIMe NpoOenbl, He MCKa3HBILIEe
MaTeMaTH4ECKOE COJAEpKaHUE OTBETA; JOMYLIEHbl OAWH — JBAa HEJO0YETa IPHU OCBEILICHUU
OCHOBHOT'O COJIEp’)KaHMsI OTBETAa, MCIPABIEHHBIE IIOCJIE 3aMEYaHUs YUMTENS; AOIYIIECHbI
omnOKa uiau Oosee ABYX HEIOYETOB IPHU OCBEIICHHMH BTOPOCTENEHHBIX BOIPOCOB WK B
BBIKJIa/IKaX, JIETKO MCIPABJICHHBIE MOCIIE 3aMEYaHMs] YUUTES.

OtMmeTka «3» CTaBUTCA B CIEAYIOLIUX CIydasx:

HETOJHO PacKphITO COJepkKaHHe MaTepuaia (ColepaHHe H3JI0KEHO (parMeHTapHO, He
BCErJa  MOCIENOBaTelIbHO), HO  TMOKa3aHO  oOmiee MOHUMaHuE  Bompoca U
MIPOJIEMOHCTPUPOBAHbl YMEHHMSI, JTOCTATOYHBIC ISl YCBOEHHsI NMPOrPAMMHOI0 MaTepHala;
UMEIINCh 3aTPyJHEHUS WM JOMYyIIEHbl OMIMOKA B ONPEACICHUH MaTeMaTHYeCKOM
TEPMHUHOJIOTUH, 4YepTekKaX, BbIKIAJKaX, HCIPABICHHbIE MOCIE HECKOJBKUX HaBOISIINX
BOIIPOCOB YYMTEJIS; YUEHUK HE CIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTyalluu NpU

BBIIIOJTHCHUHW TIPAKTUYCCKOTO 3aJaHus, HO BBIIIOJTHWII 3aJdaHHA 0053aTeJILHOrO YpPOBHA
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CJIOKHOCTHM MO JAHHOW TeMe; NpPH JIOCTAaTOYHOM 3HAHUM TEOPETHUUECKOro MaTepuania
BBISIBJICHA HEIOCTATOUYHAs! C(OOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OT1MmeTKa «2» CTaBUTCA B CIEAYIOLIUX CAydasx:

HE pPaCKphITO OCHOBHOE COJiep)KaHHE Y4eOHOro marepuana; OOHapYKEHO HE3HaHHE
YYCHHKOM OOJbIIeii Wid Hambojiee BaKHOM dYacTH Y4eOHOro Marepuana; IOMYIIESHBI
OIIUOKY B OMPEICTICHUU MOHITUH, IPU UCIOI30BaHUU MAaTEMAaTUYECKON TEPMHUHOJIOTHUH, B
pUCYHKaX, uepTexax Wiu rpadukax, B BBIKIAJKaX, KOTOPHIE HE HCIPABICHBI IOCIE
HECKOJIBKUX HAaBOJAIINX BOIIPOCOB YUMUTEIS.

OtMmeTKka «1» cTaBUTCS, €CIIH:

YYEHHK OOHApYKHJI TOJIHOE HE3HAHWE W HETIOHMMaHWE M3y4aeMOTo y4eOHOro Marepuala
WJIU HE CMOT OTBETUTh HU HA OJIMH U3 MOCTABJICHHBIX BOIIPOCOB M0 U3yUYEHHOMY MaTepuaiy.
2. Cnucok HCIoJIb3yeMoii JIUTepaTyphbl
1. Aptonsu E. b., Bonosuu M. b., I'mazkoB 0. A., Jlesurac I'. I'. MaTematuueckue

JTUKTaHTHI U151 5-9 knaccoB. — M.: IIpocBemenune, 1991.

2. Aranacsn JI. C., byryzo B. ®@., Kagomuies C. b., [lozask DO. I'., IOguna W. N.
['eomerpus 7-9. — M.: I[IpocBemenue, 2022.

3.  bymanopa JI. M., Jymgaunea O. II. TlpoBepodHsle 3agaHus MO MaTeMaTHKE s
yuammxcs 5-8 u 10 knaccos. — M.: IIpoceemenue, 1998.

4.  3uBb. I'., Meiinep B. M. Jlunaktuueckue Matepuaibl 10 reoMeTpuu 3a 8 kinacc. — M.:
[Ipocsemenue, 2005.

5. HMuenckas M. A. CamocTosiTeNbHbIE U KOHTPOJbHBIE paboThl K yueOHuky JI. C.
Artanacsana 7-9 knaccel. — Bonrorpaa: Yuurens, 2006.

6. T.M.Mumenko ,A.[l.baunkoB .I'eomerpusi. TemaTuyeckue TecTbl K Yy4EOHUKY
JI.C.ATtanacsina u npyrux.8 kinacc —M.: IIpocsemenne,2014

7. bI'3us, B. M Meiinep , A.I'baxanckuii .3agaun mo reometpun.7-11 Kimacchr:
nocobue Ay yyanuxcs oomeodpazoBareabHbIx opranmszaiuii - M.:IIpocsemenue, 2015

8. b.I'.3uB, B.M.Meiinep, Aunaktuueckue marepuainsl,13-uznanue - M: Ilpocsemienue,
2010

9. JLC.Atanacsn, B..®. byry3zoB, lO.A. I'mazkoB, B.b.Hekpacos., W.N.}Oauna

Nzyuenne reometpuu B 7-9 knaccax. — M.: [Ipocsemenue, 2002



3. KanenmapHo-TeMaTH4ecKoe IJIAHNPOBAHHE

Kon- Adam
Dopma Dnemenmul codeprcanusn Dopma
Ne Tema ypoxa 60 ITnanupyemoie pesyromamot a
wacos | YPOKA obpazosanusn KOHmMpOnA

IToBTOpeHne Kypca reomerpun 7 kiaacca (6 4acon)

1-4 IToBTOpenue. TpeyroasHUKH. 4 Y3UM Bunsr TPEYTOJILHUKOB. | YMETh pa3nuyarth TPEYrodbHUKH 10 BHUAY. 3Hath | OO, no,

PaBHOCTOpOHHMIT TpEYroiabHUK U | CBOMCTBa Pa3IUYHBIX TPEYTOJbHUKOB. VYwMmers | IM
ero cBoiictBa. PaBHOOeApeHHBII | MOJIB30BATHCS NMPU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB U
TPEYrOJILHUK ¥ €ro CBOWCTBA. | MPU3HAKaMU PaBEHCTBA MPSIMOYTOIBHBIX TPEYTOIbHUKOB
IIpsiMOYTONBHBIM TPEyroJbHUK U | IpU pelieHuu 3ajad.

€ro CBOMCTBa, IPU3HAKU PaBEHCTBA

MPSMOYTONBHBIX  TPEYTOJbHHUKOB.

ITpusnaku paBeHCTBA

TPEYTOJIEHUKOB.

5-6 IToBTOpEHuUE. [MapannencHeie | 2 Y3UM [lonsTHE HAKpeCT JAEXKALUX YIJIOB, | YMETh  pa3iIMyarb  HakpecT  Jjexamue  yrisl, | @O, Ho,
IpsIMbIE COOTBETCTBEHHBIX YIJIOB, | COOTBETCTBEHHBIC YTIJIBI, OAHOCTOPOHHHE YIbl. YMmers | M

OJTHOCTOPOHHMX YTJOB. [IpHM3HaKku | NpUMEHATh NPHU3HAKKM IapauIeAbHOCTH MPAMBIX TPH
apaJuICIbHOCTHU TIPSIMBIX. pELICHUH 33/1a4.

YerpipexyroabHuku (16 yacos)

7 Jlomanas. MHoroyronsHuK. | 1 YOHM MHOroyroiabHuK, BBINYKJbIN | 3HaTh HOHSTHSL: MHOT'OYT'OJIBHUK, nepumetp | PO, Ho,
Brimmykosie " HEBBITYKJIbIE MHOT'OYTOJIbHHK. MHOTOYTOJIbHUKA, BBIITYKJIBII MHOTOYTOJBHUK, | IM
MHOT'OYTOJIbHUKH. YeTHIPEXYTOIBHUK.

YMeTh Ha3BaTh 3JEMEHTHl MHOTOYTOJBHUKA, BBIBECTH
(GbopMynly CYMMBI YIJIOB BBIIYKJIIOTO MHOTOYTOJIbHHUKA,
HaXOJHUTh YTl MHOTOYTOJIbHUKOB, UX IIEPUMETPBI.
8 UeTbIpexyrojibHUK. 1 YOHM UeTbIpexyrojbHUK. 3HaTb MIOHSITHSL: MHOT'OYT'OJIbHUK, nepumertp | PO, Ho,
MHOT'OYTOJIbHUKA, BBIYKJIBII MHOTOYroJIbHUK, | M
YeTBIPEXYTOIBHUK
YMerh Ha3BaTh 3JIEMEHTHl MHOTOYTOJBHUKA, BBIBECTH
(opMysy CYMMBI YIJIOB BBIIYKJIOTO MHOTOYTOJBbHHUKA,
HaXOJHUTh YTl MHOTOYTOJIbHUKOB, MX IIEPUMETPBI.

9 [Mapannenorpamm, cBoiictBa | 1 YOHM [Mapannenorpamm, cBoOicTBa | 3HATDH D0, Ho,

HapajuiesiorpamMma. HapasuiesiorpamMma. oTIpeJieIIeHNe rapajuiesiorpaMma. ¢dopmymupoBku | IM
CBOWCTB ¥ IPHU3HAKOB MMapajuieaorpamMmma.
YMeTh UX JOKa3bIBaTh U MPUMEHATh NPH PEIICHUH 337134

10 [Tapannenorpamm, npusHaku | 1 YOHM [Tapamnenorpamm, MpU3HaKW | 3HAThH D0, Ho,
HapajuiesiorpamMma. HapajuiesiorpamMma. oTIpeJieNIeHNe rapajuiesIorpaMma. ¢dopmymuposku | IM

CBOWCTB ¥ IPHU3HAKOB MapajuieaorpamMmma.
YMeTh UX JOKa3bIBaTh U MPUMEHATh NPH PEIICHUH 337134
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11 [MapammenorpaMM,  TpU3HAKH | VII3Y [MapannemorpamM, ero cBoiictBa u | 3HATH @0, no,
CBOICTBaA MapajjiesiorpaMmma. MIPU3HAKU. onpezeseHue napajuiesiorpamma. ¢dopmymuposku | IM
CBOMCTB M PU3HAKOB MapajieorpaMma.
YMETh UX JOKa3bIBaTh U IPUMEHATH IPU PEIICHNH 33134
12-14 Tpamenws, BUIBI U CBOHCTBA YOHM Tpamenms, BuABI W CBOWCTBA | 3HATH ONMpENEICHUE TPATICIINH, BUABI TPATICIHA, DO, Ho,
Tparenuu. TeopeMbl O cpemHel | (OpMYITHPOBKH CBOWCTB paBHOOSAPEHHOW TpalelnHy, M
JIMHUU TPEYTONbHUKA U TPANELUHU. | TEOPEMY O CpeIHeH JTMHUU TPEeyTroJbHUKA U TPaNelHH.
YMeTh UX JOKa3bIBaTh U MPUMEHATh P PELICHUU 3a1a4
15 Teopema daneca YOHM Teopema Daneca. 3Hath Teopemy Daneca. D0, Ho,
YMeTh ee J10Ka3blBaTh U NPUMEHSITh IpU pelieHuu 3agau | JIM
16-18 [Mpsimoyroneuuk. Pom6. KBagpat YOHM [TpssMmoyronbHUK, poMmO, KBaapar, | 3HaThb _ ONpelelieHne MpsSMOYrojibHHKa, pomba wu [ @O, Ho,
UX CBOMCTBA. KBa/ipara, (POPMYJIUPOBKH X CBOWCTB U MPHU3HAKOB. M
YMeTb 0Ka3bIBaTh M3Y4YEHHBIE TEOPEMBI U IMPUMEHSTH
UX IPU peIIeHUH 3a/1ay.
19 CuMMeTpHs YeThIPEXYTOJIbHUKOB. YOHM CHUMMETpHS YeThIPEXyTOJIbHUKOB. 3HaTh oOmpeneNieHuss CUMMETPHYHbIX Touek u ¢uryp | PO, Ho,
OTHOCHUTEJILHO NPSIMOM U TOYKH. AM
YMeTb CTPOUTh CHMMETPUYHBIE TOYKH M PACHO3HABATh
¢urypsl, oOmajaroIUe OCEBOH  CHMMETpHEH |
LIEHTPAJILHON CUMMETpHUEHN
20 CuMMeETpHUsT YETBIPEXYTOJILHUKOB U YOHM CHUMMETpHS YeTHIPEXyTOLHUKOB U | 3HATh OMpeneNeHIsT CHMMETPUYHBIX Touek U ¢uryp | PO, Ho,
Ipyrux ¢uryp. Ipyrux ¢uryp. OTHOCHTEJILHO TPSIMOH M TOUKH. IM
YMeTb CTpOUTh CHMMETPUYHBIE TOYKH M PACHO3HAaBATh
¢urypsl, oOiajaromMe OCEeBOH CHMMETpHEH |
LIEHTPAJILHOM CUMMeETpHE
21 O6o0meHne TEMBI V3UM MHOroyrojabHuK, BBEIITYKJIBIH | YMETh IPUMEHATH BCE M3YUEHHBIC POPMYIEI U TeopeMbl | DO, Ho,
"YeThIpexyroapbHUKH". Pewenue MHOTOYT'OJIbHUK, IIPU PEILECHUY 33134 M
3ajad. YEeTHIPEXYTOJIbHHUK.
[TapannenorpamMm, ero cBoicTBa u
mpu3Hakd. Tpamernus, BUABI U
CBONCTBa TpameLyH. IIps-
MOYTOJIFHHK, pOMO, KBajapar, HX
cBoiictBa. Teopembl 0 cpenHeit
JUHUU TPEYrOJNbHUKA M TpPalelyH.
Teopembr ®aneca u BapunboHa.
CuMMeETpHs YEThIPEXYTOJbHUKOB U
ApYrux Guryp.
22 Konrponbaast pabora Ne 1 mo Teme VII3Y YMeTh NIpUMEHSTh Bce M3ydeHHbIe (opmyIisl 1 Teopemsl | KP

"UeThlpexyroabHUKH"

IIpU pCLICHUH 3a4a4

Ilnomans (17 yacos)
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23 [omsatne  mmomamu.  CBOHCTBa YOHM PaBHOCOCTaBIICHHEIE 3HaTh OCHOBHBIE CBO¥cTBa Iuromaaeit U Gopmyry mut | @O, no,
wionagu. PaBHOCOCTaBIEHHBIE U MHOTOYTOJIbHUKH. ITonsATHE | BBIYMCIECHHUS MIIOIAAN IPIMOYTOJIBHNKA IM
paBHOBENHKHUE (DUTYPHI. IUTOIIA MHOTOYTOJIbHUKA Ymers BbIBeCTH (HOPMYITy IJIsl BBIYMCICHUS IUIOIIAIU

MPSAMOYTOJBHUKA W HCIOJIB30BATh €€ IPH PEIICHUH
3a71a4

24-25 [Tnomanp KBaJpara, YOHM [Tnomann xBazapara, mpsAMOYTONb- | 3HATH OCHOBHBIE CBOWCTBa Iwtomaneil u gopmymy mia | @O, no,
IPSMOYTOJIEHUKA HHKa, MapajiejorpaMma. BBIYHCIICHUS TUTOLIA N NPSMOYTOIbHUKA IM

Ymerb BbiBecTH (OPMYIY AJIsl BBIYUCICHUS IUIOMIAIU
MPSIMOYTOJIbHUKA W HCIOJIB30BaTh €€ IPH pEIICHUU
3aja4

26 [Tnomanp napajiesiorpamma, YOHM [Tnomanp mapajuieniorpaMma, | 3Hate  GopMmynsl  uis  BelumciieHus  wiomaau | DO, Ho,
TPEyToJIbHUKA TpeyroJIbHUKa napajuiesiorpamMma, GopmyIisl aiist BeacaeHus wiomany | M

TpeyroJbHHKA.
YMerb MX JOKa3blBaThb U IMPUMEHSTh BCE H3y4YCHHBIE
(OpMYIIBI IPH PEIICHHUH 33,124
27 IInowaas Tpanenuu. YOHM [Inomanp Tpaneuuy. 3HaTh GOPMYITY JUIS BEIYUCICHHS TUIOIIAAN TPATICIIAN DO, Ho,
Ymerh €€ 1oKa3bIBaTh U MPUMEHATH NPH peleHny 3agad | M

28 OTHoOIIEHHE miomaaei JBYX YOHM OTHOIIIEHHE momanei JIByX | 3HaTh TEOpeEMY 00 OTHOILIEHUU miomane | PO, Ho,
TPEYrONBHUKOB,  HMMCIONIUX  II0 TPEYrONbHUKOB, HWMEIOMNX TI0 | TPEyroJbHUKOB, UMEIOLINX 10 PABHOMY YIIIy IM
paBHOMY yTIIy. paBHOMY yTIIy. YMeTb WX AOKa3blBaThb M IIPUMEHSATH BCE H3yUCHHBIE

(G OpMyJIBI IPH PELICHHUH 33124

29-30 [Tnomans poMba, MHOTOYTOJIBHUKA. YOHM [Tnomanp pom6a, MHOTOYTOTBHUKA. | 3HATH (YOPMYITBI IS BRIYHCIICHUS TLTOMIA eH @0, Ho,
YMETh NPUMEHSTh UX IIPU PELICHUU 3a1a4 AM

31-33 Teopema ITudaropa. YOHM Teopema ITudaropa. 3uate Teopemy Iludaropa m oOpatHyio eit Teopemy, | @O, Ho,
00acTh MpUMeHeHHS, TH()AaropOBEl TPOHKH. M
YMerb J0Ka3blBaTh TEOPEMBl M TPHUMEHATh WX HpH
pemeHNH 3agad (HaXOAWTh HEM3BECTHYIO BEIHUYMHY B
OPSIMOYTOJIEHOM TPEYTOJIbHUKE)

34-35 ITpunoxenune treopemsl Iudaropa. YOHM [Mpunoxenue teopemsl [Indaropa. | 3uate Teopemy Ilucdaropa m obparnywo eii teopemy, | PO, no,
o0JiacTh MpUMeHeHUsl, MU(aropoBbl TPOHKH. IM
YMerb J0Ka3plBaTh TEOPEMBbl M HPUMEHSTh HMX MpPU
pemeHNH 3agad (HaXOAWTh HEM3BECTHYIO BEIHUYMHY B
MIPSIMOYTOJIHOM TPEYTOJIFHHKE)

36-37 ®dopmyna ['epona YOHM ®dopmyina ['epona 3uate ¢opmyny I'epona mis BeraucieHus romanu | PO, no,
TPEYTrOJIbHUKA. M
YMeTh NPUMEHSTh €€ IIPU PeIIeHNH 3a/1a4.

38 O6o6menne Ttembl  "[lnomanu". Y3UM PaBHOCOCTaBNIEHHBIE YMeTh NIpUMEHSITh Bce M3ydeHHbIe (hopMyitsl 1 Teopemsl | PO, Ho,
Pemenne 3anau. MHOT'OYT'OJIbHUKH. Ionarue | npu pemeHuu 3aaad IM

TUTOIATH MHOT'OYTOJIbHHKA.

[Tnomaau kBajapara, OPSIMOYTOJIb-
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HHKa, napajuiesorpamMmma,
TPEYroJbHUKA u TpaIeLuu.
Teopema 00 OTHOIIEHWH IBYX

TPEYTOJIbHUKOB, HMEIOIUX IO
paBHOMy yraoy. Teopema Ilu-
(aropa. O6parHast TepemMa

[Mudaropa. IIpunoxenus Teopembl
[Tudaropa. @opmyina ['epona

39 Kontponbuas padora Ne 2 mo Teme VII3Y YMeTb NpUMeHsITh Bce 3ydeHHbIe (opmyiisl U Teopembl | KP
"[Tnomamu" TIpU PELICHNH 3a4a4

ITono0HbIe TPeyrobLHUKH (14 yacoB)

40 IIponopuroHanbHbIE OTPE3KHU. YOHM [IponopuronanbHble OTpE3KH. | 3HATh ONpeAeIEHUs NPONOPLUOHATIBHBIX OTPE3KOB U @O0, Ho,
Omnpenenenne MOJOOHBIX Omnpenenenne MOAOOHBIX | MOZOOHBIX TPEYTOILHUKOB IM
TPEYTrOJIbHUKOB. TPEyTrOIEHUKOB. YMeTh onpenensiTh HoA00HbIE TPEYTONbHUKH, HAXOIUTh

HEHM3BECTHBIC BEITMUMHBI U3 POIOPLIHOHATBHBIX
OTHOIICHHH, IPUMEHSATh TCOPHUIO ITPH PEIICHNH 3aa4

41 Onpenencuane MO JOOHBIX YOHM Omnpenencaue MoJOOHBIX | 3HATH TeopeMy 00 OTHOIICHUH IIIOMACH MOJ00HBIX DO, Ho,
TPEYTOJbHUKOB. OTHoIIeHUE TPEYTOJILHUKOB. OTHoOLICHUE | TPEYTOJILHUKOB U CBOMCTBO OMCCEKTPUCH TpeyronbHuka | M
Iomaaen MOTOOHBIX Iomaaen MOJOOHBIX | YMETh HaXOIUTh HEU3BECTHbIC BETMUMHBI 13
TPEYTOJIbHUKOB. TPEYTOJILHUKOB. HPOTNOPLUOHATBHBIX OTHOIIEHUH, IPUMEHSITH TEOPUIO

NP pelIeHUH 3aa4

42 Ilepsniii IIPU3HAK mo1o0us YOHM IlepBrlii IIPU3HAK moo0usi | 3HaTh MPU3HAKU NOJOOHS TPEYTOILHIKOB D0, no,

TPEYTOJIEHUKOB TPEYTOJILHUKOB YMeTh 10Ka3bIBaTh MPHU3HAKH HOA00MS M IpUMEHTh ux | AM
NIpU pelIeHUH 3a1a4

43 Bropoit IIPU3HAK mo1o0ust YOHM Bropoii IIPU3HAK noo0ust | 3HaTh MPU3HAKU NOJO0HS TPEYTOIBEHIKOB D0, no,

TPEYTOJIBLHUKOB. TPEYTOJILHUKOB. YMeTh 10Ka3bIBaTh MPHU3HAKH NOA00MS M NpUMEHSTh ux | AM
TIPU pEIIeHUH 33/1a4

44 Tperuit MpU3HAK moro0us YOHM Tperuit MpU3HAK momoOust | 3HaTh MPU3HAKH MOJOOHS TPEYTOIEHIKOB @O0, Ho,

TPEYyTrOJILHUKOB. TPEyTrOJIEHUKOB. YMeTb A0oKa3bIBaTh MPHU3HAKK NOA00MS ¥ NpUMEHSTh ux | M
TIPU pEIIeHNH 33/1a4
45-46 [IprumeHerre mOHOOUS K PELICHHUIO Y3UM Meton momobus B 3ajadaX Ha | YMeETh MPUMEHATH BCEe M3y4YeHHBIC GopMyIsl u TeopeMsl | DO, Ho,
3aj1ad. noctpoenre. IloHsATHe 0 MomoOWM | NMpW penIeHuH 3a1a4 IM
MPOU3BOIbHBIX ¢buryp.
CooTHOLIEHUS! MEXAY CTOPOHAMU
" yrJlaMu IPSAMOYTOJIBHOTO
TPEYTOJIbHHUKA.
47-48 CpenHsis THHUS TPEYTrOJbHHUKA. YOHM CpenHss THHUS TPEYTrOJbHHUKA. 3HaTh TEOpEMY O CpPEeTHEH JIMHUH TPEYTOJbHIKA @0, no,
YMeTb NoKa3bplBaTh TEOPEMY U IPUMEHATH NpH pemenuu | M

3aga4
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49-50 [IpomoproHambHBIE  OTPE3KH B | 2 YOHM [IponopuroHandbHbIE OTPE3KH B | 3HATH CBOMCTBA MPOMOPITHOHANBEHBIX OTPE3KOB B @0, no,

IPSIMOYTOJIEHOM TPEYTONBHUKE. MPSIMOYTOJIEHOM TPEYTONBHUKE. MIPSAMOYTOJIBHOM TPEYTONbHHUKE IM
YMeTh HaXOJUTh HEU3BECTHBIC BETNYNHBI U3
MIPOTIOPIIMOHANBHBIX OTHOIIECHHUH, IPUMEHATH TEOPUIO
IIPU PEIICHUH 3319

51 [IpaxTryeckue npunoxenns | 1 Y3UM Meton momobms B 3ajadax Ha | YMETh MPUMEHSTH BCE M3y4eHHBIE (hopMyIsl U TeopeMsl | DO, no,

NOA00US TPEYroJIbHUKOB. MOCTPOCHHUE. IIPU PELICHUH 3a/1a4 IM
[Tonstue 0 nopoouu
MPOU3BOJILHBIX ¢uryp.
CoOTHOIIEHUS! MEXAY CTOPOHAMU
u yriaMu MPSIMOYTOJIBHOTO
TPEYTOJIbHHUKA.
52 O6o6menne  Tembl  "llomoGHele | 1 Y3UM Meronq monmobus B 3amadax Ha | YMeTh IPUMEHSTh Bce M3ydeHHbIe (hopMmyisl U Teopembl | DO, Ho,
TpeyroapHUKHN". Pemenue 3amay. MIOCTPOCHHE. NP pelIeHUH 3a1a4 IM
IMonsTne 0 nogooun
MPOU3BOJIBHBIX ¢uryp.
COOTHOLICHUSI MEXAY CTOPOHAMH
" yriamu IPSIMOYTOJIBHOTO
TPEYrONbHHUKA.

53 KontponsHas padora Ne 3 mo teme | 1 VII3Y YMeTh NpuMeHATh Bce U3ydeHHBIE PopMyIbl U TeopeMbl | KP
"[logo6HbIE TPEYyTrOAbHUKH" IIPY PELICHUU 33124

CooTHOLIEHHUSI Me K1Y CTOPOHAMH U YIJIAMHU NPSIMOYTO0JBbHOI0 TPeyroJibHuKa (7 4acoB)

54 CuHyc, KOCHHYC W TaHTE€HC ocTporo | 1 YOHM CuHyc, KOCHMHYC M  TaHIeHC | 3HaTb OIpelesieHusl CHHyca, KOcuHyca W TaHreHca | @O, Ho,
yria HPSIMOYTOJIEHOTO OCTpOro  yria TpsIMOYTOJIBHOTO | OCTPOTO yIila HpsSIMOYTOJIEHOTO TPEYroJIbHUKA IM
TpeyroibHHKA. TpeyroibHUKA. YMerp pemarh 3agadd  Ha HaxXxOXXACHHE CHHYca,

KOCHHYCa M TaHT€HCa OCTPOTO yIJla HPsSIMOYTOJBHOTO
TPEYTroJIbHUKA

55-56 3HayeHWE CHHYyCa, KOCHHyca | | 2 YOHM 3HaueHue CHHyca, KOCHHyca W | 3HaThb 3HAuU€HUs CHHyca, KOCMHyca M TaHrenca s | @O, Ho,

TaHT€HCa I YIJIOB 300, 450, 60°. TaHT'€HCa IS YIJIOB 300, 450, 60°. yriaos 30°, 45° u 60°, METPHUUYECKHUE COOTHOLIEHUS M
YMeTh [10Ka3bIBaTh OCHOBHOE TPUTOHOMETPHUYECKOE
TOKIECTBO, PELIATh 3aAa4H
57-59 Pewenue HOpSIMOYTOJBHBIX | 3 YOHM Pewenue MPSAMOYTOJIBHBIX | YMETh BBIUMCIATH 3HAYEHHMs CHHYyca, KocuHyca u Ttanrenca | @O, no,
TPEYroJIbHUKOB TPEYroJIbHUKOB OCTPOro yrjia MpsIMOYTOJILHOTO TPEYroJbHUKA MpU pemieHun | JIM
KOHKPETHBIX 3a7a4, CTPOUTH YIrOJI IO 3HAYCHUIO €Tr0 CHUHYCa,
KOCHMHYCa M TaHI€HCA, pellaTb 3aJa4d Ha BbIYUCJICHHUE
DJIEMCHTOB IIPAMOYT'OJIbHOI'O TPEYTOJIbHHUKA
60 Konrponbsnast padora Ne 4 mo teme | 1 VII3Y YMeTh NIpUMEHSITh Bce M3ydeHHbIe (opmyiisl 1 Teopemsl | KP

"COOTHOILIEHUSI MEXKAY CTOPOHAMH U
yriamu IPSIMOYTOJIEHOTO
TpeyroJbHHUKa"

Ipu pCHICHUH 3a/1a4
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Oxpy:xHOCTH (17 yacos)

61 B3anmuoe pacnosnokeHue mpsSMO 1 YOHM B3anmuoe pacronokerre TpsMoW | 3HaTh BO3MOXKHBIE CIIydadm B3amMHOTO pacmonoxeHus | @O, no,
OKPY’KHOCTH. U OKPY’KHOCTH. NIPSIMOU U OKPY>KHOCTH AM
YMeTh UX IPUMEHSTh IPU PELICHUH 3a]1a4
62-63 KacaTenpHas K OKpy>KHOCTH. YOHM KacaTenpHas K OKpy>KHOCTH. 3HaTh ompesereHue KacaTelbHOH, CBOWCTBO M mpusHak | @O, Ho,
KacaTeJlbHOU M
YMeTh uX [0Ka3blBaTh U MPUMEHSATh IPU PELICHUU
3a]a4, BBIIOIHATH 3a/1a4l Ha MOCTPOCHHUE OKPYKHOCTEH
U KacaTeNbHBIX,  ONpENeNsATh  OTPE3KU  XOpX
OKPY>KHOCTEH.
64 BzaumHoe  pacmosiokeHue ~— IBYX YOHM BzauMHoe pacnosnoxeHue JAByX | 3HaTh BO3MOJKHBIE CiIy4al B3aMMHOIO pacnojiokeHus | @O, Ho,
OKpYXHOCTEH OKpYXHOCTEN OKpYXHOCTEH M
YMETh X NPUMEHSTH NPU PEHICHUH 33124
65-67 VYrubl, CBSI3aHHBIE C OKPY>KHOCTBIO: YOHM Vrubl, cBA3aHHBIE C OKPYKHOCTBIO: | 3HaTh , KAKOW Yroj Ha3blBaeTCs LIEHTpaJIbHBIM U Kakod | PO, Ho,
LEHTPAIbHBIE U BIUCAHHBIEC, MEXIY LEHTpaJIbHBIE ¥ BIIUCAHHBIE, MEXKAY | BOMCAHHBIM, KaK ONpEAEIsIeTCs rpaaycHas Mepa Iyru IM
XOpJaMH U CEKYIIHMHU. XOpJaMH U CEKYIIHMHU. OKPY>KHOCTH
YMETh NPUMEHSTH IPU PELICHUH 331a4
68 Uerblpe  3aMeyaTenbHbIE  TOYKHU YOHM Yerslpe 3aMedaTeNbHBIE TOYKM | 3HaTh TEOpEeMy O ToOuYke TmepecedeHus Ownccextpuc | @O, Ho,
TPEYrOJbHUKA. CaoiicTBa TPEYroJbHUKA. CBolicTBa | TpeYrojbHHKA. M
OGHCCEKTPHUCHI yIIa. OHCCeKTPUCHI yTIa. YMeTh 10Ka3bIBaTh TEOPEMY U NPUMEHSTh IIPU PELICHUN
3a1a4
69 UYerblpe  3aMedarelbHblE  TOYKHU YOHM UYerslpe 3aMedaTeNbHBIE TOUYKM | 3HaTh TEOpEeMy O TOuYKe IepecedeHus cepenuHHoro | @O, no,
TpEyroiabHUKA. CaoiicTBa TpEyroiabHUKA. CBoiicTBa | MEpIEHIUKYIAPA TPEYTOJIbHUKA. M
CEepeMHHOTO MEepHEeHIUKYyIsipa K CEepeMHHOTO TEePIeHANKYNIApa K | YMeTh HOKa3bIBaTh TEOPEMY M MPUMEHATH NPH PEIICHUH
OTPE3KY. OTPE3KY. 3a1aq
70 UYerblpe  3aMedarelbHblE  TOYKHU YOHM UYerelpe 3aMedaTeNnbHBIE TOYKM | 3HaTh TeopeMy O To4dke mepecedeHus BboicoT | @O, no,
TpeyrojbHUKA. Teopema o TpeyrojbHHUKa. Teopema 0 | TpeyroyibHHKA. AM
HEPECEUEHNH BBICOT TPEYTOJIbHUKA. MEPECEUEHNH BBICOT TPEYroJbHUKA. | YMETh JOKA3bIBATH TEOPEMY M IPUMEHSATH NPHU PEIICHUN
3aja4
71-72 Bnucannas okpy>KHOCTb. YOHM Bnucannas okpy>KHOCTb. 3HaTb, Kakas OKpY)KHOCTb HasbIBaeTcsi BIucaHHOW B [ @O, Ho,
MHOTOYTOJIbHHK, TEOpEMY 00 OKpYXHOCTH, BITUCaHHOH B | IM
TPEyToJIbHUK, CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIbHUKA
YMeTh 10Ka3bIBaTh TEOPEMY U NPUMEHSTH IIPU PELICHUN
3aja4
73-74 OnucaHHast OKPYKHOCTb. YOHM OnucaHHast OKPYXKHOCTb. 3HaTh, Kakas OKpYKHOCTb HasblBaeTcsl omnucaHHoi | @O, Ho,
OKOJIO MHOTOYrOJIbHUKA, TeopeMy o0 okpyxkHoctu, | AM

ONMCAaHHOI OKOJIO TPEYroJbHUKA, CBOWCTBA BIIMCAHHOIO
YETBIPEXYTOJIbHUKA.

YMeTb N0Ka3bIBaTh TEOPEMY U IPUMEHATh IIPU PELIEHUH
3a/1a4
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75-76 Pemenne 3amay. 2 Y3UM YMeTh IpuMEeHATh Bce U3ydeHHbIe popMyIbl i TeopeMbl | @O, no,
NIpH pELICHNN 3a]a4 M
77 KontponsHas padora Ne 5 mo teme | 1 VII3Y YMeTh NpuUMeHATh Bce U3ydeHHbIe popMyInbl U TeopeMbl | KP
"OKpyKHOCTB" TIPU PEIICHUH 33129
BekTopsbi (14 yacoB)
78-79 [lonstue BEKTOpa. Pasenctso | 2 YOHM Bexrop, KOJUIMHEapHble, | 3HATh HOHSTHUSA: BEKTOP, kosunHeapusle, | O, Ho,
BEKTOPOB. COHAIPaBJICHHBIE, COHAINpaBJIEHHbIE, NPOTHBOIOJIOXKHO HampasieHHbIE, | M
MPOTHBOIONOKHO HAIPABJICHHBIE, | MPOTHUBOMOIOKHBIE, PABHBIE BEKTOPEI
MPOTHUBOIOJIOXKHBIE, paBHBIC
BEKTOPBI
80-82 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB 3 YOHM CyMMa, pa3HOCTh BEKTOPOB YMeTb CTpOUTH CyMMY, Pa3HOCTb BEKTOPOB. @O0, Ho,
IM
83-84 [TpousBeneHye BEKTOpa HA YKCIO 2 YOHM [TpousBeneHne BeKTOpa HA YMCIO | YMETh  CTPOMTh  CyMMY,  pasHOCTb  BEKTOpos, | PO, o,
MIPOU3BEJICHUE BEKTOpa HA YUCIIO, MpeACTaBiATh BekTop | AM
B BHJIC PA3JIOKEHHs BEKTOpa IO JIBYM HEKOJUIMHEApHBIM
BEKTOpaM, MAEIUTh OTPEe30K B JaHHOM OTHOIICHHUH,
IOPUMEHATh BEKTOPHBIM METOA K pelIeHHI0 3amad U
JIOKa3aTeNbCTBY TEOPEM.
85-86 [IpumeHeHne BEKTOPOB K PEUICHUIO | 2 Y3UM YMeTb NpUMeHsITh Bce 3ydeHHbIe (hopmyisl U Teopembl | DO, Ho,
3aja4 MIPH pElICHNH 3a]a4 JAM
87-89 CpenHss TUHUS TPaIeIy 3 YOHM CpenHss TUHUS TPaIen 3HaTh TEOPEMY O CpeIHEN JIMHUH TPaIeIUH D0, no,
YMeTh 10Ka3bIBaTh TEOPEMY U IPUMEHSTH NpH pemennu | M
3a1a4
90 Pewenue 3anau. 1 V3UM YMeTh npuMeHATh Bce U3ydeHHBIe PopMyItsl i TeopeMbl | @O, Ho,
MIPU pElIeHNH 3a]a4 AM
91 KontponbsHas padora Ne 6 mo teme | 1 VI3Y YMeTh NpUMEeHATh BCe U3ydeHHBIE PopMyIbl U TeopeMbl | KP
"Bekrops!" MIpH peLIeHNH 3aJa4
Hrorosoe noBTopeHue kKypca reomerpuu 8 kiaacca (11 yacon)
92-95 [ToBTOpEHHe 4 YII3Y YMerb npUMeHsITh Bce 3ydeHHbIe (opmyisl U Teopembl | DO, o,
IIpU PELICHUNU 3a]a4 AM
96 HroroBast KOHTpOJIBHAS padoTa. 1 VII3Y YMeTh NpUMEeHATh Bce U3ydeHHBIE PopMyItbl U TeopemMbl | DO, Ho,
IIpU PELICHUN 3a]a4 AM
97-102 | [oBTopenue 6 VII3Y YMeTh NIpUMEHSITh Bce M3ydeHHbIe (hopmyitsl 1 Teopemsl | PO, Ho,
IIpY PELICHUNU 3a]a4 AM
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