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HOACHUTEJIBHAA 3AIINCKA

Hacrosimas nporpamMMa 1o reoMeTpHH JJ1si OCHOBHO 0011e00pa3oBaTeIbHOM MIKOJIBI 7-9 KITacCOB COCTaBJICHA HA OCHOBE:

1. denepasbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIAPTHOTO OOpa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MwuHoOpazoBanus Poccum ot 5
mapta 2004 roga Ne 1089 «O06 yrBepxaeHUH (eaepaTbHOIO KOMIIOHEHTA TOCY/IapCTBEHHBIX CTAHIAPTOB HAYAJILHOTO OOIIET0, OCHOBHOTO U CPETHETO
(mosHOTO) OO0IIIEro 00pa3oBaHMUs Y,

2. ObnactHoro 6azucHoro yuyebHoro ruiaHa YensOunckoil obmactu (mpuka3 MuHucrepctBa oOpa3oBanus U Hayku YensOuHCKo# oOnacTu OT
16.06.2011 1. Ne04-997);

3. IlpuMepHBIX TTPOrpaMM CpeaHero (MOJHOT0) o0IIero o0pa3oBaHus O MaTeMaTuke (MUChbMO JlemapTameHTa rocyaapCTBEHHOW MOJUTUKU U
oOpaszoBanust MunucTepcTBa 00OpazoBaHust U Hayku Poccuiickoit deneparmu ot 07.06.2005 r. Ne 03-1263);

4. Ilpuka3za MunucrepctBa o0pasoBanus U Hayku Poccuiickoit ®denepanun ot 24.12.2010 Ne 2080 «O06 yrBepxaeHnn ¢eaepalibHbIX epedHen
y4eOHUKOB, PEKOMEHIOBAHHbIX (JOMYIIEHHBIX) K UCHOJIb30BAaHUIO B 00pa30BaTEIbHOM IpoIlecce B 00pa30BaTENIbHBIX YUPEKICHUSIX, PEATU3YIOIINX
o0Opa3oBaTelibHbIE MPOrPaMMBbI O0IIEr0 00pa30BaHUs U UMEIOIINUX FOCYAapCTBEHHYIO aKKPEIUTAIMIO HA TEKYLIIUN y4eOH bl To1»;

5. IIporpammel 0611€00pa3oBaTenbHbIX yupexaeHuid. ['eometpus. 7-9 knaccol. / Coct. Bypmuctposa T.A. — M.: IIpocemenue, 2008

B xone ocBoeHusn COACPKaHUA Kypca yYalmiuecd nmojay4aT BO3MOKHOCTb:

—C(bOpMI/IpOBaTB MPAKTUYCCKUC HABBIKM BBIIIOJIHCHHA YCTHBIX, INHCBMCHHBIX, WHCTPYMCHTAJIbHBIX BBILII/ICJ'ICHI/II\/'I, Pa3BUTH BBIYUCIUTCIIBHYIO
KyIbTypY;

—OBJIaACTh CUMBOJIMYCCKHUM SI3bIKOM I'€COMCTPHHU,

—pa3BUTh NPOCTPAHCTBECHHBIC NIPECACTABIICHUSA U I/I306pa3I/ITeJ'IBHI)Ie YMCHHA, OCBOUTHE OCHOBHEIC (baKTBI 1 METOJbI IINIAHUMCTPHHU, IIO3HAKOMHUTLCA
C HpOCTCfII.HPIMPI IMPOCTPAHCTBCHHBIMHU TCJIaMH U UX CBOﬁCTBaMH;

—Ppa3BUThH JIOTHUECKOE MBIIIJICHHE U PeYb — YMEHHUS JIOTUYECKU 0O0CHOBBIBATDH CYKJICHUS, TPOBOJUTH HECTIOKHBIE CUCTEMAaTU3alluH, TPUBOIUTH
MpUMEpPbl ¥ KOHTPHPUMEpPHI, HCHOJIb30BaTh Pa3IUYHbIC S3bIKM MaTEMaTHKU (CIOBECHBIH, CHUMBOJUYECKHM, Trpaduyeckuil) Ajis HLIIOCTpaluu,
UHTEpIIpETAINH, apryMEHTAIlUU U JI0Ka3aTeIbCTBA;

—C(bOpMI/IpOBaTb MMpCaACTaBJICHUA 00 N3Yy4aCMBbIX INOHATHUAX U MCTOAAX KakK BayKHEHIITNX cpeacTBax MaTCMaTH4YCCKOI0 MOACIIMPOBAHUA PCAaJIbHBIX
IpouecCcoB U SIBJICHUM.

I/I3ytle}me MaTeéMaTHUKHU Ha CTYIICHU OCHOBHOT'O O6H_ICFO 06pa30BaHI/I$I HaIIpaBJICHO Ha JOCTMIKCHUC CICAYIOMIUX ue.ﬂeﬁ:

—OBJIJICHUE CHUCTEMOM MaTeMaTHUYECKHUX 3HAaHUH H YMGHHﬁ, HCO6XO,I[I/IMBIX Jis1 IPUMCHCHUA B HpaKTH‘ICCKOﬁ ACATCIIbBHOCTH, HU3YUCHUSA
CMCIKHBIX JUCHUIIINH, IPOAOJDKCHUA O6paSOBaHI/I$[;

—HUHTCJJICKTYAJIbBHOC PAa3BUTHUC, q)OpMI/IpOBaHI/Ie Ka4ueCTB JIMYHOCTH, HCO6XO,Z[I/IMBIX YCJIOBCKY JJIA MOJTHOLIEHHOM JKM3HU B COBpPECMCHHOM
O6H_ICCTBCZ SICHOCTb U TOYHOCTH MBICIH, KPUTUYHOCTH MBIINUJICHUA, WUHTYUNIUS, JIOTUYCCKOC MBIINIICHUEC, 3JICMCHTBI aHFOpHTMquCKOﬁ KYJIBTYPBI,
NMPOCTPaHCTBCHHLBIX HpeHCTaBHeHHﬁ, CITOCOOHOCTH K IpEOaOJICHUTO prz[HOCTeI\/'I;



—(bOpMI/IpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ 06 NICAX U MCTOJAaX MATCMATUKHU KaK yHHBepcaanoro A3bIKA HayKI/I 1 TCXHUKHU, CpGI[CTBa MOI[GJII/IpOBaHI/ISI
SIBJIEHUM U IPOLIECCOB;

—BOCIIMTAHUC KyJII)Typbl JINYHOCTH, OTHOIICHHA K MaTreéMaTHKEC KaK K 4YaCTu O6HI€‘~I€JIOB€'~I€CKOI71 Ky.III)TypI)I, IIOHUMAHHUC 3HAYNUMOCTHU
MaAaTEMAaTUKHU IJIA Hay‘IHO-TeXHI/I‘-IeCKOFO HpOFpCCC&.

OcHoOBHbBIE Pa3sBUBAKOIIME U BOCIIUTATEJIBHBIC LEJTH

Pazeumue: sicHocTM M TOYHOCTH MBICJIM, KPUTHUYHOCTU MBINUJICHUA, WHTYMOWH, JIOTHMYCCKOTO MBIINIJICHUA, 3JICMCHTOB aJ'[l"OpI/ITMI/I‘IGCKOI\/'I
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPECTABIEHUMN, CIIOCOOHOCTH K MPEOJI0JIEHUIO TPYAHOCTEN; MaTEMAaTUYECKOM pedr; CEHCOPHOU cephl; IBUraTENbHON
MOTOPHKH; BHUMAHUS; TIaMATHU; HABBIKOB CaMO U B3aMOIIPOBCPKU.

Dopmuposanue NpeCTaBICHUNA 00 UIEAX U METOJaX MAaTEMAaTUKH KaK YHHUBEPCAIBHOTO S3bIKA HAYKU U TE€XHUKH, CPEJICTBA MOJCITUPOBAHUS
SIBIEHUI W MPOLIECCOB.

Bochumanue: KynbTypbl JIMYHOCTH, OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KyJIbTYphl, NMOHWMAaHUE 3HAYUMOCTH
MaTEMAaTUKU I HAYYHO-TEXHUYCCKOI'O IMporpecca,; BOJICBBIX KAYCCTB, KOMMyHI/IKa6eJ'H)HOCTI/I; OTBE€TCTBCHHOCTH.

MecTto npeamera B peaepajibHOM OA3UCHOM YUeOHOM IJIaHE

CornacHo denepanpHOMy 6a3UCHOMY yueOHOMY TUIaHY JJIsi 00pa30BaTeNbHBIX yupekaeHui Poccuiickoit deneparuy Ha U3y4eHUE MaTEMaTHKH
Ha CTYIIEHH OCHOBHOTO 00IIIero 0Opa3oBaHus OTBOAUTCS HE MeHee 875 41 u3 pacueta 5 4 B Hegemo ¢ V mo [X kacc.

Oo0mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEILHOCTH.

B xozxe mpernopaBaHusi MaTeMaTUKU B OCHOBHOM IIKoJie, paOOThI Haj (JOPMUPOBAHHUEM Y YUYAIIMXCS MEPEUHUCICHHBIX B MPOTrpaMMe 3HAHHUM U
YMEHHH, cieayeT oOpaliaTh BHUMaHUE Ha TO, YTOObI OHM OBJAJEBATM YMEHHUSMHU OOIIEyd4eOHOro XapakTepa, pa3HOOOpa3HBIMU CIIOCOOAMHU
JesITeNIbHOCTH, IPHOOPETAIH OIIBIT:

—IUJIAHUPOBAHUSA U OCYILECTBJICHHSI alTOPUTMHUUYECKON JIeATEIbHOCTH, BBITIOJIHEHUS 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

—perieHus pa3HOOOpa3HBIX KJIACCOB 3ajlau U3 Pa3IMUHBIX Pa3/ieloB Kypca, B TOM UKCIIE 3a/1a4, TPEOYIOIMX MOUCKA IyTH U CIIOCOO0B PEIICHUS;

—HCCIIEI0BATENBCKOM IEATEIILHOCTH, Pa3BUTHUS UACH, IPOBEICHHS SKCIIEPUMEHTOB, 00001IIEHNS, TOCTAHOBKH U (HOPMYTUPOBAHUS HOBBIX 3a]1a4;

—SICHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOMX MBICIIEH B YCTHOM M MUCHbMEHHOW pEeYH, UCIOJIb30BAHUS PA3TUYHBIX S3bIKOB MaTEMaTUKU
(croBeCHOr0, CHMBOJIMYECKOTO, Tpauuyeckoro), CBOOOJHOrO TIepexojJa C OJHOrO s3blka Ha JAPYrod Uil WUIIOCTpAallUH, HHTEpIpeTaluy,
apryMeHTallMu U I0Ka3aTeIbCTBA;

—MPOBEACHUS TOKA3aTEIbHBIX PACCYKJICHUH, apTryMEHTAIlUH, BBIIBUKCHHS TUTIOTE3 U UX 000CHOBAHUS;

—MOUCKa, CHCTEMAaTH3allii, aHalu3a M KiIacCUpUKauuu HH(OpMAalMM, HCMOIB30BaHUS Pa3HOOOPa3HBIX WH(GOPMAIMOHHBIX HCTOYHHKOB,
BKJIIOYAsl y4eOHYIO U CIIPABOYHYIO JIUTEPATypy, COBpEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH.



COJEP)KAHUE TEM YYEBHOI'O KYPCA

TEOMETPUSA 7 KJIACC
KonunyecTBO 4acoB mo miaaHy:
I BapuaHT 2 BapuaHT
Bcero — 50 u; Bcero — 68 u;
B HEJIeT0 — 2 4 B 2-4 4eTBEPTSIX B HEJIENIO — 2 4

1. HayaibHble reomeTpuueckue cBenenusi (1 Bapuanr - 7 4; 2 Bapuanr - 13 u)

[Ipsimast u otpe3ok. JIyd u yros. CpaBHeHHE OTPE3KOB U yriioB. M3mepenne oTpe3koB. M3mepenue yrinos. [leprieHIuKymnsipHbIe IPsIMBIE.

Heapb — cuctemMaTu3upoBaTh CBEACHUS O B3aHMHOM PAaCIOJIOKEHUHU TOYEK U MPAMBIX; PACCMOTPETh CBOMCTBO MPSIMOM; BBECTH MOHITHE OTPE3KA;
HallOMHHUTb, YTO TaKo€ Jy4/yrojl U TMO3HAKOMHUTh C pPa3IMYHbIMU KX OOO3HAUEHUSMH, BBECTU TIOHSATHS BHYTPEHHEW M BHEIIHeW obsacrteit
HEpPa3BEpHYTOI'0 YIja; BBECTH IOHITHE paBEHCTBA (PUIYp, CepeUHBI OTPE3Ka U OMCCEKTPUCHI YIila; HAYYUTh CPABHMBATH OTPE3KHU MU YIJIbI; BBECTH
MOHATHE JIJIMHBI OTPE3Ka M PacCMOTPETh CBOWMCTBA [UIMH OTPE3KOB, MO3HAKOMUTH C Pa3IMYHBIMHU C€IUHHUIAMHM W3MEPEHUS M MHCTPYMEHTAMM IS
U3MEPEHUsl OTPE3KOB; BBECTU MOHATHE I'PAaJyCHONH MEpbl yIja M pacCMOTPETh CBOICTBA IpaJyCHbIX Mep YIJVIOB; MO3HAKOMHUTH C IPUOOpaMu AJIs
WU3MEPEHUS YIJI0B HA MECTHOCTH; BBECTH IMOHATHSA CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB, PACCMOTPETh UX CBOMCTBA, BBECTH MOHATHE NEPIECHIUKYIIIPHBIX
IIPSIMBIX U [T0KA3aTh KaK IPUMEHSIOTCS 9TH MOHATHS IPU PEIIECHUM 3a1a4.

3uamep:
- CKOJIBKO IPAMBIX MOKHO IIPOBECTH YE€PE3 IBE TOUKU;
—  CKOJIBKO OOIIMX TOYEK MOT'YT UMETh JIBE IIPAMBIE;
— Kakas (urypa Ha3bIBaeTCsl OTPE3KOM;
—  Kakasg reoMeTrpuyeckas (purypa Ha3blBaeTCsl yIJIOM, YTO TAKOE CTOPOHBI U BEPLIUHBI YIJIa;
—  Kakue reoMeTpuyYecKue (GUrypbl Ha3bIBatOTCS PAaBHBIMU;
—  Kakas TOYKa Ha3bIBAETCS CEPEeIMHOM Yrila, Kakoi JIyy Ha3bIBaeTCsl OUCCEKTPUCOHN yria;
—  YTO IpU BBIOpAaHHOMN eIMHHIIE U3MEPEHUS JUTMHA JIF0OOr0 JAHHOI'O OTPE3Ka BBIPAYKACTCS ONPEIIEHHBIM MOJI0KHUTEIbHBIM YHCIOM;
—  4TO TaKoe IpaJycHas Mepa yrjia, 4eMy paBHbl MUHYTa U CEKYHJIa;
—  Kakue yIJbl Ha3bIBAIOTCS CMEKHBIMU, UEMY PaBHA UX CyMMa;
—  Kakue yIJbl Ha3bIBAIOTCS BEPTUKAIBHBIMU M UX CBOWCTBA;
—  Kakue NpsiMble Ha3bIBAIOTCS NEPIIEHANKYIISIPHBIMU.



Ymemos:
0003HaYaTh TOYKHU U MPSIMbIE HA PUCYHKE;
—  u300pakaTh BO3MOJKHBIE CITydal B3aMMHOTO PACIIOJIOKEHHS TOUEK U MPSMBIX, ABYX IPSMBIX;
- OOBSICHUTB, YTO TAKOE OTPE30K, H300pakaTh U 0003HAYATH OTPE3KH;
—  yMeThb 0003Ha4YaTh HEPA3BEPHYTHIC U PA3BEPHYTHIC YTJIbI;
—  II0Ka3aThb Ha PUCYHKE BHYTPEHHIOIO 00JaCTh HEPA3BEPHYTOTO YIia;
—  TNPOBOJUTH JIy4, pa3esIONINI yroa Ha JBa yria;
- CpaBHMBATh OTPE3KHU U YTJIbl, 3alMCHIBATh PE3YJIbTaThl CPABHEHUS;
- OTMEYAaTh C MOMOIIIHIO0 MACIITAOHOM TMHEUKH CEPETUHY OTPE3Ka,;
- C TIOMOIIIbIO TPAHCIIOPTHPA IPOBOAUTH OMCCEKTPUCY yIIIa;
—  W3MEpUTh JAHHBIN OTPE30K C MOMOUIBI0 MACIITA0OHOM JTMHEWKH, BHIPA3UTh €r0 JUIMHY B CM, MM, M;
—  HaxoJuTh AJUHY OTpe3Ka B Te€X cly4asx, KOI/a TOuka JAeIUT JaHHBII OTPEe30K Ha Ba OTpe3Ka, JUTMHbI KOTOPBIX U3BECTHBHI;
—  HaxOJuTh I'PaJyCHbIE MEPHI JAHHBIX YIJIOB UCIOJIB3YS TPAHCIOPTHUD;
- n300paxaTh NPsAMOiL, TyIOH, OCTPBIN U pa3BepHYTHIHN YIJIbl;
- CTPOMTH YrOJ CMEXKHBIH C JaHHBIM YIJIOM;
—  u300paXkaTb BEPTUKAJIbHBIC YIJIbI;
—  HaxoJUThb HAa PUCYHKE CMEXKHbIEC U BEPTUKAJIbHBIE YTJIbI;
- OOBSICHATH, IOYEMY JBE MPSIMbIE NEPIEHAUKYISIPHBIE K TPEThEH HE NEPECEKAIOTCS.

2. Tpeyroabuuku (1 Bapuanr - 14 u; 2 Bapuanr - 17 4)

[epBblii MpHU3HAK pAaBEHCTBA TPEYrOJILHUKOB. MeauaHbl, OMCCEKTPUCHI M BBICOTHI TPEYroJjbHUKA. BTOpOil M TpeTHil MpH3HAKA paBEHCTBA
TPEyroJbHUKOB. 3a7a4u Ha MOCTPOCHHUE.

Leab — BBECTH MOHSATHE TPEYrOJIbHMKA M €r0 3JIEMEHTOB, MOHATHE TEOPEMbl M JOKa3zaTeabcTBa Teopembl, mokazath |, Il u Il npusnaku
pPaBEHCTBAa TPEYrOJILHUKOB, BBECTH IMOHATHE MEPHCHAMKYIApAa K MPSAMON M J0Ka3aTh TEOPEMY O MHEPIECHIAMKYJSIPE; BBECTH IMOHATHE MEIHAHBI,
OMCCEKTPUCHI M BBICOTBHI TPEYrOJbHUKA U PACCMOTPETh CBOMCTBA PaBHOOECIPEHHOIO TPEYroJbHUKA, JaTh MPEACTABICHUE O HOBOM KJIacce 3amay —
MOCTPOCHHE TEOMETPUYECKUX (PUTYP C MOMOIIBIO UPKYJISA M JTMHEHKH 03 MacIITaOHbIX EICHUI — PACCMOTPETh OCHOBHBIE 3a/Ia4d 3TOTO THUIIA.

3namo:

—  YTO Takoe MePUMETP TPEYTOJbHHKA;

—  KaKWe TPEeYroJbHUKH Ha3bIBAKOTCS PAaBHBIMH;

—  (opMynHpOBKY M 10Ka3aTEIbCTBO MEPBOTO/BTOPOTO/TPETHETO MPHU3HAKA PABCHCTBA TPEYTOJIbHUKOB;
—  (opMynupoBKY TEOpPEMbI O TIEPIICHAUKYIISAPE K MPSIMOif;

—  3HAaTh M YMETh JIOKa3bIBaTh TECOPEMY O CBOHMCTBAX PaBHOOCIPEHHOTO TPEYrOJIbHUKA;



- OIPEIEICHUE OKPYKHOCTH.
Ymemsn:

- 0OBSICHUTH, KaKas (purypa Ha3pIBaeTCs TPEYTOJIBHUKOM U HAa3bIBATh €TO AJIEMEHTHI,

- OOBSICHUTB, KAKOW OTPE30K HA3bIBACTCS MEPICHIUKYISIPOM, TPOBEACHHBIM M3 TaHHON TOYKH K JaHHOU MPSMOI;

- KaKHe OTPE3KU Ha3bIBAIOTCS MEINAHOM, OMCCEKTPUCOI U BHICOTOM TPEYrOJIbHUKA;

- KaKOH TPEYTroJIbHUK HA3bIBACTCS paBHOOEIPEHHBIM/PAaBHOCTOPOHHIM;

- O0O0BSACHUTH, YTO TAKOE LIEHTP, PaANYyC, XOpAa, Ayra, TMaMeTp OKPYKHOCTH;

- BBITIOJIHATH C IOMOUIBIO LIUPKYJIS M JIMHEVKU MTPOCTEUIINE ITOCTPOEHHUS.

3. Mapanaensusbie npsimbie (1 Bapuant - 9 u; 2 Bapuanr - 10 )

[Mpu3HaKky napaieaTbHOCTH IBYX MPSMBIX. AKCHOMBI MapaJlIeTbHBIX MPSIMBIX.

ILesab — BBeCTH MOHSATHE MapaICIbHBIX MPSAMBIX, PACCMOTPETh MPU3HAKH MapaICIbHOCTH JBYX TPSAMbBIX, CBSI3aHHBIC C HAKPECT JISKAIIUMH,
OJTHOCTOPOHHMMHU COOTBETCTBEHHBIMHU YTJIAMH; IaTh MPEJICTAaBICHUE 00 aKCHOMax reOMETPHH; BBECTH aKCHOMY MapajlIeIbHBIX PAMBIX; PACCMOTPETh
CBOWCTBA MapaUICIbHBIX TPSMBIX.

3namo:

—  ompejeNieHHe NapayuIeIbHBIX IPSMBIX;

—  Ha3BaHMI YIJIOB, 00PA3yIOMINXCs P MEPECCUCHUHN ABYX MPSIMBIX CEKYIICH;
—  (opmynupoBKH IPU3HAKOB MAPATICTLHOCTH MPSMBIX;

—  aKCHOMY HapaJuIeJIbHBIX MPSMBIX U CICICTBHS U3 HEe.

Ymemo:

—  II0Ka3aTh Ha PUCYHKE Mapbl HAKPECT JICXKAIINX, COOTBETCTBEHHBIX, OTHOCTOPOHHUX YTJIOB;
—  JIOKa3bIBaTh NMPHU3HAKU NApaJUICIBHOCTH JABYX IPSAMBIX;
—  JIOKa3bIBaTh CBOMCTBA MMAapaJUICIbHBIX MPSIMBIX.

4. CoOTHOLIEHHUSI MKy CTOPOHAMM M yrjiaMu TpeyrojibHuka (1 Bapuanrt - 16 4; 2 BapuanT - 224)

Cymma yrnoB tpeyroiabHuka. COOTHOIICHHE MEXIY CTOpPOHAMH M yriamMH TpeyrojbHuka. [IpsmoyrosnbpHble TpeyronpHuku. I[locTpoeHue
TPEYroJbHUKA MO TPEM SJIEMEHTaM.

Heap — 1moka3zaTe TEOpeMy O CyMME YIJIOB TPEYrOJbHUKA, CIEACTBUS U3 HEE; BBECTU IOHATUS OCTPOYTOJBHOTO, MPSIMOYTOJBHOTO U
TYHNOYTOJIBHOTO TPEYrOJIbHUKA; PACCMOTPETh TEOPEMBI O COOTHOILICHMSIX MEXIY CTOPOHAMHU M YIJIaMH TPEYroJIbHUKA, CIEACTBUS U3 ITHUX TEOPEM;
PaccMOTpPETh HEKOTOPbIE CBOMCTBA MPAMOYTOJIbHBIX TPEYTOJbHUKOB, TPU3HAKK UX PABEHCTBA; BBECTH MOHITHUS PACCTOSIHUS OT TOYKU JI0 IPSIMOU U
PacCTOSTHUSA MEXy MapajieIbHbIMU MPSAMBIMH; PACCMOTPETH 33J1a4l Ha MOCTPOCHHUE TPEYTrOJIbHUKA I10 TPEM 3JIEMEHTaM.

3uamop:

- KAaKOM yroJl Ha3bIBaeTCsl BHELIHUM YIJIOM TPEYrOJIbHUKA;



KAaKOM TPEYTrOJIbHUK HA3bIBAETCS OCTPOYTOJIbHBIM, TYIIOYI'OJIBHBIM, IIPMOYT OJIBHBIM;

(opMYITHPOBKH MPHU3HAKOB PABEHCTBA MPSMOYTOJILHBIX TPEYTOJIbHUKOB;

KAaKOM OTPE30K HA3bIBAETCS HAKIIOHHOM, POBEACHHON U3 JaHHOM TOYKHU K JAaHHOU IIPSIMOW;

YTO HA3BIBAETCS PACCTOSIHUEM OT TOYKH JI0 IIPSIMOM M PACCTOSTHUEM MEXY ABYMS ITapaJUICIbHBIMU IPSIMBIMH.

Ymemos:

JTIOKa3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEIACTBUS;

JTIOKa3bIBaTh TEOPEMY O COOTHOLIEHUAX MEXKITY CTOPOHAMU U YIUIAMH TPEYTOJIbHUKA, CIIEICTBUS U3 ITHUX TEOPEM;
JIOKa3bIBaTh TEOPEMY O HEPABEHCTBE TPEYrOJIbHUKA;

JIOKa3bIBaTh CBOMCTBA IIPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

JIOKa3bIBaTh, YTO MEPHEHIAUKYJSAP, MPOBEACHHBIM M3 TOYKH K MPSIMOW MEHbIIIE 000N HAKIOHHOM, MPOBEIEHHOW W3 TOW K€ TOYKH K ITOU
MPSAMOIA;

JTIOKa3bIBaTh TEOPEMY O TOM, YTO BCE TOUKH KaKJI0M U3 JBYX MAapaJIEIbHBIX IPSAMBIX PAaBHOYIAJIEHBI OT APYTOU MPSMOM;
CTPOUTH TPEYrOJIBHUK IO TPEM 3JIEMEHTAM.

5. IloBTopenne. Pemenne 3axayu (1 Bapuaur - 4 4; 2 BapuaHT - 64)
3akperuieHre 3HaHW, YMEHUH U HABBIKOB, MTOJTYYCHHBIX HA YPOKax MO JTaHHBIM TeMaM (Kypc reoMeTpun 7 Kiacca).



No ConepxaHnue yueOHOr0o MaTepuaia KonuuectBo XapakTepucTUKa OCHOBHBIX BUJOB JEATEIbHOCTH YUYEHUKA
MyHKTa 4acoB (Ha ypoBHE y4eOHBIX JCHCTBHIA).
1 2
BAPHAHT | BApPHAHT
I'nagsa |. 7 13
HauvanbHble reoMeTpHYecKHe CBEICHUs
1-2 Hpsimast 1 0Tpe3oK 1 2 @D opMyITHPOBATH ONPEAETICHNS U WIJIIOCTPHPOBATD ITOHATHS OTpe3Ka, JIyda;
3-4 JIyd u yron 1 1 yIiia, MpsIMOTO, OCTPOTO, TYIOr'0 ¥ Pa3BEPHYTOrO YIJIOB; BEPTHKAIBHBIX U
5-6 CpaBHeHHUE OTPE3KOB U YIIIOB 1 1 CMCKHBIX YIJIOB, GI/ICCCKTpI/ICH yria.
7-8 VI3Meperne OTPe3KoB 1 2 d)opmynnp?BaTL OMPEIETICHHS NEPEH/IMKYIIAPHBIX MPSAMBIX; MEPIEH/MKYIIAPA
9-10 VI3MeperHe YIII0B 1 5 Y HAKJIOHHOM K MPSIMOM; CepeITMHHOTO TMEPIICHINKYIAPA K OTPE3KY;
pacno3HaBaTh 1 N300pakaTh UX Ha YePTEKAX M PUCYHKAX.
11-13 [lepnenaukynspHbie MPSIMBbIE 1 3
Pemenne 3amau 0 1
KonTposbHas padora 1 1
I'napa Il. 14 17 D opMyYJITHPOBATH ONPEACTCHHS IPSIMOYTOJIEHOTO, OCTPOYT'OJIBHOT O,
TpeyrojibHUKH TYIOYTOJBHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOIGHUKOB; BBICOTHI,
14-15 [epBrIil pU3HAK paBEHCTBA TPEYTOJIBHUKOB 3 3 MeJInaHbl, OUCCEKTPHCHL; PACIO3HABATH 1 M300pakaTh UX Ha YepTeKaxX U
16-18 MenuaHbl, OUCCEKTPHUCHI U BBICOTBI TPEYTOJIbHUKA 3 3 pHCYyHKaX.
19-20 BTOpoii ¥ TpeTHii IPU3HAKK PABEHCTBA TPEYrOMbHUKOB 3 4 ®opMy.THPOBATD ONPE/IENICHUE PABHBIX TPEYrObHHUKOB.
5123 Y P TR———————. 5 3 ®opMyaHPOBATH U A0KA3BIBATH TEOPEMBI O IPU3HAKAX PAaBEHCTBA
P TPEYTONBHUKOB.
Pewenne 3aza4 2 3 Pewathb 3ajauy Ha IOCTPOEHUE € TOMOLIBIO LUPKYJIS U JIMHEHKU.
Kontposneras paGora Ne 2 1 1 HaxoauThb yCIOBHs CYIECTBOBAHMS PELIEHHS], BBIIOIHSATH IIOCTPOEHUE TOYEK,
HEOOXOMMBIX JJIsl TIOCTPOSHUSI KICKOMO# (urypbl. Jloka3sIBaTh, 4TO
HOCTPOEHHAs (PUrypa yIOBJIETBOPSET YCIOBUIM 3a1a4H (ONMpeaAesiTh YUCIIO
pELIeHNIT 321241 IPU Ka)KJOM BO3MOXKHOM BBIOOPE IaHHBIX)
PemaTh 3a1a4n Ha IOCTPOEHHE, TOKA3aTENbCTBO U BEIYMCIICHUS.
BoiaeasiTh B YCIIOBHY 33JJa4H YCIOBHE U 3aKirodeHue. MoaeJupoBaTh
YCIIOBHE 3a1a4H C TIOMOIIBIO YepTexna WM PUCYHKA, IPOBOAUTH
JOTIOJIHUTEIBHbIE TIOCTPOSHHUS B X0/ pereHus. Onupasch Ha JaHHBIC YCIOBUS
3aJa4d, MPOBOAUTH HEOOXOOUMBIE paccykaeHus. UHTepnpeTHPOBaTh NOTY-
YEHHBIN PE3YJbTaT M COIOCTABIIATH €ro C YCIIOBUEM 3a/lauHl
Txasa 1. 9 10 ®opMyJIHPOBATH OPEIEIECHIS NapaUIENbHBIX MPSAMBIX; YTII0B, 00pa30BaHHBIX
IMapasieabHble NpsiMbie NpH TIEPECEYCHHH BYX MapaJUICNIbHBIX MPSAMBIX CEKYIICH; pacno3HaBaTh U
24-26 [pu3HaKy NapauIeNbHOCTH BYX MPSMBIX 3 3 H300pakaTh MX HA YePTEKaxX M PUCYHKAX.
27-29 Akcroma mapauiebHbIX MPSIMBIX 3 5
Pemenue 3amau 2 1




Konrtpomnpnas padora Ne 3 1 1
Inasa IV. 16 22 OOBACHATH 1 LITIOCTPHPOBATH HEPABEHCTBO TPEYTONBHUKA.
CooTHOIIEHNSI MeKAY CTOPOHAMM M YIJIAMHU
TPEYroJIbHUKA ®opMyJIHPOBATH U A0KA3bIBATH TEOPEMbI O CBOWCTBAX M MPHU3HAKAX
30-31 CyMmMa yIiioB TPEYrobHUKA 2 4 pPaBHOOEIPEHHOTO TPEYTOJILHUKA, COOTHOIICHUAX MEXTY CTOPOHAMHE U yTIIaMH
32-33 COOTHOIIIEHUSI MEXTY CTOPOHAMU U YTiaMu 2 2 TPEYroyibHUKa, CyMME YTJIOB TPCYrOJIbHUKA, BHCIIIHEM YTJIC TPCYrOJIbHUKA,
TpeyrobHUKA HccaenoBats CBOMCTBa TPEYrolbHUKA C TIOMOIIBIO KOMITBIOTEPHBIX IIPOTPaMM.
Pewenue 3a1au 1 3
KoHTponbHas pabota Ne 4 1 1 PemaTtsp 3a7a4n Ha MOCTPOCHHUE, AOKA3aTEIBLCTBO U BBIYKCICHHS. BhIAeasTh B
34-36 TIpAMOYTOIbHbIE TPEYT OMbHHKH 2 5 YCIIOBHMH 3aIa4M yCIIOBUE U 3aKiItoueHne. MoaeJmpoBaTh YCIOBHE 3aJaul C
TIOMOIIBIO YepTexa WIN PUCYHKA, MPOBOAUTH JOMOTHUTEIbHBIE TOCTPOSHHUS B
37-38 TlocTpocHHe TpeyroikHHKa 110 TPeM JIeMEHTaM 4 4 xozie pemennsi. ONMupasch Ha TaHHBIE YCIIOBUS 3a/1a4H, MPOBOAUTH
Pewenue 3azay 1 2 HeoOXoauMble paccykiaeHus. MHTepnpeTHpoBaTh MOIYUEHHBIH PE3yiIbTaT U
KonTposbhas padora Ne 5 1 1 COIOCTABJISITh €r0 C YCIOBUEM 3aJauu.
YpoKH NOBTOPEHHSI 4 6 3HaThL MaTepHa, U3y4eHHbIN B Kypce MaTEMaTHKHU 3a 7 KJIacc.
Pemrenune 3agau 2 4 BiaxeTs o0IIUM MPHEMOM PEIICHHUS 3a1ay.
HWrorosast KOHTpOJIbHAS padoTa 1 1 YMeTh IPUMEHSATH MOJy4eHHbIC 3HAHUS Ha PaKTHKE.
YMeThb JTOrMYEeCKH MBICIHUTh, OTCTAaBaTh CBOIO TOYKY 3PEHHS M BBICIYLIMBATh
MHEHHE APYTUX, paboTaTh B KOMaHJE.
3aKIIOYUTENBHBIA YPOK 1 1
HTroro 50 yacoB | 68 yacoB
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HOACHUTEJBHASA 3AIIMCKA

Hacrosimas nporpamMMa 1o reoMeTpHH JJIsi OCHOBHO 0011e00pa3oBaTeIbHOM MIKOJIBI 7-9 KITacCOB COCTaBICHA HA OCHOBE:

1. denepasbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIAPTHOTO OOpa3oBaHMA, YTBEPXKICHHOTO IMpHKa3oM MuHoOpazoBanus Poccum ot 5
Mapta 2004 roma Ne 1089 «O0 yrBepxkaeHun ¢eaeparbHOro KOMIOHEHTA TOCYITapCTBEHHBIX CTaHAapTOB HAYaIbHOTO OOIIEro, OCHOBHOTO U CPETHETO
(mosHOTO) O0IIIEro 006pa3oBaHMUs Y,

2. ObnactHoro 6azucHoro yuyebHoro ruiaHa YensOunckoil obnactu (mpukaz MuHuctepcTBa oOpazoBaHus U Hayku YensiOMHCKONH 00acTH OT
16.06.2011 1. Ne04-997);

3. IlpuMepHBIX TTPOrpaMM CpeaHero (TMOJHOT0) o0Iero o0pa3oBaHus MO MaremaTHke (MMchbMo [lemapramMeHTa ToCyIapCTBEHHOM MOJUTUKH U
oOpaszoBanus MunucTepcTBa 0OpazoBanust U Hayku Poccuiickoit deneparuu ot 07.06.2005 1. Ne 03-1263);

4. Ilpukaza MunucrepctBa oOpasoBanus 1 Hayku Poccuiickoit ®denepanun ot 24.12.2010 Ne 2080 «O06 yrBepkaeHUH (eaepaibHbIX MepeuHeit
y4eOHUKOB, PEKOMEHJIOBAHHbIX (AOMYIEHHBIX) K UCIOJIb30BAaHUIO B 00pa30BaTEIbHOM Ipollecce B 00pa30BaTENbHBIX YUPEKICHUSAX, PEATU3YIOMINUX
o0Opa3oBaTelibHbIE MPOrPaMMBbI 00IIEr0 00pa30BaHUs U UMEIOIINUX IOCYAapCTBEHHYIO aKKPEIUTAIMIO HA TeKYIIUN y4eOHBI romy;

5. I[Iporpammer o01ieoOpa3zoBaTenbHbIX yupexkaeHuil. ['eomerpus. 7-9 knaccel. / Coct. Bypmuctposa T.A. — M.: IIpoceemenue, 2008

B xo1e ocBoeHuUsI coep:kaHUA Kypca ydyaniecs MoJay4aloT BO3MOKHOCTD:

—copMuUpOBaTh MPAKTUUECKWE HABBIKM BBIOJHEHUS YCTHBIX, NMHCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCIEHUH, Pa3BUTh BbIYUCIUTEILHYIO
KYJIBTYPY;

—OBJIaJIETh CHMBOJIMYECKUM SI3bIKOM T'€OMETPUU;

—Ppa3BUTh NPOCTPAHCTBEHHBIE IPECTABICHUS U N300pa3uTEIbHbIE YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI U METOIbI IITAHUMETPHH, TO3HAKOMUTHCS
C MPOCTEUIIMMU MPOCTPAHCTBEHHBIMHU TEJIaMU U UX CBOMCTBAMU;

—Ppa3BUTH JIOTHUECKOE MBILIJICHUE U PEYb — YMEHHUS JIOTUYECKU 0O0CHOBBIBATH CY)KJICHUS, IPOBOJUTH HECIIOKHBIE CUCTEMATU3AINH, IIPUBOIUTH
MpUMEpPbl M KOHTPHPUMEpPHI, HCMHOJIb30BaTh Pa3IUYHbIC S3BIKM MAaTEMATHKU (CIOBECHBIH, CHUMBOJUYECKHM, Trpaduyeckuil) Ais WILTIOCTPALNH,
UHTEpPIpETAINH, apTyMEHTAIlUU U JI0Ka3aTeIbCTBA;

—C(bOpMI/IpOBaTb MMpCaACTaBJICHHUA 00 N3Yy4YaCMBbIX ITOHATHUAX U METOJAX KaK Ba)KHEHIIINX CpeaAcCTBax MaTCMaTH4YCCKOI0 MOACIIMPOBAHUA PCAJIbHBIX
IIpoueccoB 1 SIBJICHUM.

I/I3y‘IEHI/le MaTeMaTHUKHU Ha CTYIICHU OCHOBHOT'O O6H_IGFO 06pa30BaHI/I}I HaITpaBJICHO HA JOCTHXKCHUC CICAYIOIIUX meJIen:.

—OBJIaJICHUE CHCTEMOM MaTeMaTUYE€CKUX 3HAaHUU U YMCHHﬁ, HCO6XOI[I/IMBIX A TpUMCHCHUA B HpaKTI/I‘-IeCKOI\/’I ACATCIIbBHOCTH, HU3YUCHUSA
CMCIKHBIX JUCHUIIINH, IPOAOJDKCHUA O6paSOBaHI/I$[;
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—HUHTCIJICKTYAaJIbHOC Pa3BUTUC, (I)OpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTH, HCO6XOIII/IMBIX YCIOBCKY JId HOHHOL{GHHOﬁ JKU3HU B COBpPCMCHHOM
OGH.[CCTBCI SICHOCTb M TOYHOCTb MBICIH, KPUTUYHOCTb MBIIJICHUA, WUHTYHULUA, JTOTHYCCKOC MBINUICHUC, 3JICMCHTLI aHFOpHTMquCKOﬁ KYJIbTYPHI,
IIPOCTPAHCTBEHHBIX MIPEICTABICHUM, CIOCOOHOCTh K IIPEOA0JICHUIO TPYAHOCTEH;

—(bOpMI/IpOBaHI/IC HpeIICTaBJIeHI/Iﬁ 00 HACAX U MECTOAAaX MATEMATUKH KaK YHUBCPCAJIBHOI'O SA3bIKA HAYKHW W TCXHHKH, CPCACTBA MOACIUPOBAHUA
SIBJICHUH U IIPOLIECCOB;

—BOCIIMTAHUC KYJIbTYPbl JHWMYHOCTH, OTHOHICHHA K MATCMATHKE KaK K 4YacCTU O6HI€‘~I€JIOB€'~I€CKOI71 KyJIbTypbl, INOHUMAaHHUC 3HAYUMOCTH
MaTEMaTUKU I HAYYHO-TCXHUYCCKOI'O IMporpecca.

OcHOBHbIE pa3sBUBAKOLIME U BOCIUTATEJIbHbIE LeJIN

Pazeumue: sscHocTH M TOYHOCTH MBICJIM, KPUTHUYHOCTU MBINUJICHUA, WHTYMOWH, JIOTHYCCKOTO MBINIJICHUA, 3JICMCHTOB aJ'[l"OpI/ITMI/I‘ICCKOI\/'I
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, ClIOCOOHOCTH K ITPEOI0JIEHUIO TPYIHOCTEHN; MaTeMaTHYeCKON peun; CEHCOPHOU chepbl; ABUTATEIHLHON
MOTOPHKHU; BHUMAHU; ITIaMATHU,; HABBIKOB CaMO U B3aUMOIIPOBCPKH.

Dopmuposanue NpeCTaBICHUNA 00 UIEAX U METOJAaX MAaTEMAaTHKH KaK YHHUBEPCAIHHOTO S3bIKA HAYKH U TEXHHKH, CPEACTBA MOJICITUPOBAHUS
SIBIEHUI U MPOLIECCOB.

Bocnumanue: KynbTypbl JIMYHOCTH, OTHOIIEHHS K MAaTeMAaTHKE KaK K YacTH OOIIEYEIIOBEYECKON KYJIbTYpPhl, TOHUMAHHE 3HAYMMOCTH
MaTeMaTHKH JJI HAyYHO-TEXHUYECKOTO MPOTpecca; BOJIEBBIX KaU€CTB; KOMMYHUKAOEIbHOCTH; OTBETCTBEHHOCTH.

MecTto npeamera B pegepajibHOM OA3UCHOM YUeOHOM IJIAHE
CornacHo ¢enepanpHOMy 6a3uCHOMY yueOHOMY TIJIaHy JJisi 00pa30oBaTeNbHBIX yupexacHuil Poccuiickoit denepannn Ha U3ydeHUE MAaTEMaTHKA
Ha CTYIEHH OCHOBHOTO 00IIIero 0Opa30BaHus OTBOAUTCS HE MeHee 875 1 u3 pacdera 5 4 B Heqento ¢ V o [X kmacc.

OO0mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEILHOCTH.

B xozxe mpernopaBaHusi MaTeMaTUKU B OCHOBHOM IIKoJie, paOOThI HaJ (JOPMUPOBAHHUEM Y YUYAIIMXCS MEPEUHUCICHHBIX B MPOrpaMMe 3HAHHUM U
YMEHHH, cieayeT oOpaiiaTh BHUMaHUE Ha TO, YTOObI OHU OBJAJEBAIM YMEHHUSMHU OOLIEy4eOHOTO XapakTepa, pa3zHOOOpa3HBIMU CHOCOOAMHU
JesITeNIbHOCTH, TPUOOPETAIN OTIBIT:

—IUJIAHUPOBAHUSA U OCYILIECTBJICHHSI alTOPUTMHUUYECKON JIeATEIHbHOCTH, BBITIOJIHEHUS 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

—perieHus pa3HOOOPa3HBIX KJIACCOB 3ajlau U3 Pa3IMYHbIX pa3/IeioB Kypca, B TOM YHUCIIe 3a[a4, TPEOYIOIIUX MOUCKA ITyTH U CLIOCOO0B PeLICHUS;

—HCCIIEI0BATENBCKOM IEATEIILHOCTH, Pa3BUTHUS UACH, IPOBEICHHS SKCIIEPUMEHTOB, 0000IIIEHNS, TIOCTAHOBKH U (HOPMYIUPOBAHUS HOBBIX 3a]1a4;

—SICHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOMX MBICIEH B YCTHOM M MHCbMEHHOH peud, HCIOJIb30BAHMS PA3THUHBIX SI3BIKOB MATEMAaTHKU
(crmoBeCcHOT0, CHUMBOJMYECKOTO, TrpadUuecKkoro), CBOOOJHOTO TEpexoja C OJHOTO s3bIKa Ha JPYrod i WUIIOCTPAIlUU, WHTEPIPETAIHH,
apryMeHTallly U JJOKa3aTelIbCTBa;

—MPOBEACHUS TOKA3aTEIbHBIX PACCYKJICHUH, apryMEHTAIH, BEIABI)KCHUS THIIOTE3 U MX 000CHOBAHUS;
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—IIOUCKa, CHCTEMATU3alUH, aHajdu3a M KilaccupUKaluu HH(POpMAIUM, HCHOJIB30BAHUS Pa3HOOOPa3HBIX WH(GOPMAIMOHHBIX HCTOYHHUKOB,
BKJIIOYAst YUEOHYIO M CIIPABOYHYIO JIUTEPATYPy, COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

COJEPKAHUE TEM YYEBHOT' O KYPCA

TFEOMETPHA 8 KJIACC
KonunyecTBO 4acoB mo miaaHy:
1 BapuauT 2 BapuaHT
Bcero — 68 u; Bcero — 87 u;
B HEJIETIO — 2 4 B Hezlemo — 2 4 B | monyroanu, 3 4 BO 2 MOJIYrouu

1. YernipexyroabHuku (1 Bapuanrt - 16 u; 2 Bapuanr - 17 u)

Mpuoroyronsnuku. [Tapamtenorpamm u tpanerus. [Ipsmoyronsauk. Pom6. KBagpar.

Leab — BBECTH MOHATHE MHOTOYIOJBHUKA M BBITYKIOTO MHOTOYTOJbHHUKA, BHIBECTH (POPMYSY CYMMBI YIJIOB BBIITYKIOTO MHOTOYIOJIbHUKA U
paccMOTpeTh YETHIPEXYrOJbHUK, KaK YAacCTHBIA BHUJ MHOTOYrOJIbHHKA; BBECTH IOHATHUS MNapajulelorpaMma, Tpaleluud, NpSIMOYrojbHUKa, poMoOa,
KBaJIpaTa U pacCMOTPETh UX CBOWCTBA U MPU3HAKH; OCEBYIO U LIEHTPAJIbHYIO CHMMETPHH, KaK CBOMCTBA HEKOTOPBIE TEOMETPUUECKUX PUTYP.

3uamop:

- YTO TaKOE MEPUMETP MHOTOYTOJIbHHKA;
- KaKOi MHOTOYT'OJIbHUK HA3bIBAIOT BBIITYKJIBIM;
- ompeieNieHus apasieorpaMma, Tpareuuu, NpsMoyrojJbHuKa, poM0a, KBajapara GOpMyIHPOBKH UX CBOWCTB U MPU3HAKOB;
— oTpeeNieHus CHAMMETPUYHBIX TOUEK U (PUTYp, OTHOCUTEIHHO MPSIMOM U TOUKH.
Ymemo:
— 00BSACHUTH, KaKasi (PUTypa Ha3bIBAETCS MHOTOYTOJIbHUKOM, HA3bIBATh €0 3JIEMEHTHI;
— BBIBOJUTH (DOPMYITY CYMMBI YTJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA;
— JOKa3bIBaTh U3yYCHHbBIE TEOPEMBI U IIPUMEHSTh UX JJIs PEelIeHus 3a1a4;
- JEIUTh OTPE30K Ha N paBHBIX YacTEeH C MOMOIIBIO HUPKYIISI U JIMHEUKH;
- CTPOUTH CHMMETPHUYHBIE TOUKH U PACO3HaBaTh (PUTYpHI, 00Ta1a0NINE OCEBOM U IEHTPATBLHOM CHMMETPUEH.

2. nomans (1 Bapuanrt - 14 4; 2 BapuanT - 144)
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[Tnomane MuOTOYTONMBHUKA. [T0MIaMIM MapauienorpaMMa, TpeyroJibHUKa u Tparnenuu. Teopema [Tudaropa.
Heas — gate npeacraBienue 00 U3MEPEHUH IUIONIAICH MHOTOYTOJIbHUKOB, PACCMOTPETh OCHOBHBIE CBOMCTBA IUIOLIA/ICH U BHIBECTH (HOPMYITY
JJIs1 BBIYUCIICHUA HJ'IOHIB,I[GI\/JI KBaapaTra U NpsAMOYIOJIbHUKA, OIMMpasdCh Ha OCHOBHLIC CBOMCTBaA Hnomaneﬁ U TCOpEMY O IuIom@aan mnpAaMoOyroJjibHHUKa,
BbIBECTH (HOPMYJBI Ui BBIYMCIICHUS TUIOMIAACH MapajuiesiorpaMM, TPEYrojbHHKAa M TPANenuH; pacCMOTPETh TEOpeMy 00 OTHOIICHWH ILIOMIA/ICH
TPEYrOJIbHUKOB, UMEIOIINX 10 paBHOMY YTITy; COPMYIMPOBATH U JI0Ka3aTh TeopeMy [Tudaropa un obparnyro eil.
3namo:
- OCHOBHbIE CBOMCTBA IIOIIAACH U (POPMYITy 7Sl BEIUKMCICHUS IIOLAAN MPSMOYTOJIbHUKA;
- (1)OpMy.]'IBI JUIA BBIYUCIICHU A nnomaneﬁ nmapajjacjorpaMm, TpCyroJbHUKa U TpalCunuu,
—  TeopeMy 00 OTHOIIECHHH IUIOIIAJICH TPEYTrOJIbHIUKOB, UMEIOIINX IO PaBHOMY YTIIY;
—  teopemy [Iudaropa u o6parnyto ei.
Ymemos:
- BBIBECTH (POPMYITY Uil BBIYMCIEHUS TUIOIIAIU MPSIMOYTOJIbHUKA U UCIOJIb30BaTh €€ CBOMCTBA M CBOMCTBA IJIOIIA/ICH MPU pElIeHUH 3a/1ay;
- JTIOKa3bIBaTh TEOPEMY 00 OTHOIIEHUH TUIOIAJCH TPEYroJbHUKOB, UMEIONTUX 110 PAaBHOMY YTIIY;
—  JokasbiBaTh Teopemy [ludaropa u oOparnyo eil.

3. [Tonooubie TpeyroiabHuku (1 Bapuanrt - 19 4; 2 BapuaHT - 22 )

Omnpenesnenne mogA00HBIX TPEYTONbHUKOB. IIpu3HaKu moa00Ms TPEYroabHUKOB. [IpuMeHeHne mo00Ms K J0Ka3aTeIbCTBY TEOPEM M PEIICHUIO
3aga4. COOTHOIIIEHHUS MEXKIYy CTOPOHAMH M YIJIAMHU TPSIMOYTOJIBHOTO TPEYroJbHHUKA.

Ileqb — BBECTH MOHATHE MPOMOPIMOHAIBHBIX OTPE3KOB W JIaTh OMNpEICICHHE MOJ00HBIX TPEYrOJIbHUKOB; PACCMOTPETh M J0Ka3aTh TPH
MpHU3HAaKa TOJ0OMS TPEYroJbHUKOB, HAyYHTh MPUMEHATH WX MPH PpEIICHHH 3ajad; I[0Ka3aTh MPUMEHEHHE IOA00HsS TPEYroJbHUKOB IIpU
J0Ka3aTeIbCTBE TEOPEM M PEHICHWH 3a1a4; I[MO3HAKOMHUTh C JJIEMCHTAMH TPUTOHOMETPHH, HEOOXOMUMBIMH JUIS PEHICHHS IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

3namep:
- OTIpeieNIeH s MPOMOPIHOHAIBHBIX OTPE3KOB U IMOJI00HBIX TPEYTOJIbHUKOB;
- TeopeMy 00 OTHOIICHHUH TIIOIIAJIeH MOT00HBIX TPEYTOJLHHKOB M CBOWCTBA OMCCEKTPUCHI TPEYTOJIbHHUKA;
- MPU3HAKY [T0I00HsI TPEYTOIbHUKOB;
- TEOPEMbI O CpPEIHEH JIMHUK TPEYroJbHUKA, TOYKH MEPECeYCHUS] MEAMAH TPEYroJbHUKA M MPOMOPIHOHAIBHBIX OTPE3KaX B MPSMOYTOJbHOM
TPEYroJbHUKE;
- ompeenacHus Sin, COS, tg 0cTporo yria npsiMOyroJibHOrO TPEYroJbHUKA,
— 3HaveHwus Sin, COS, tg st yrios 30°, 45°, 60°, 90°, 180°.

Ymemon:

— JIOKa3bIBaTh TEOPEMY 00 OTHOIICHUH ILJIOMIAJICH 1MOT0OHBIX TPEYTOJIBHUKOB M CBOMCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA;
— JI0Ka3bIBaTh MPU3HAKH MTOI00US TPEYrOJIbHUKOB U IPUMEHSTh HX MPH PEIICHUH 33]1a4;
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- JIOKa3bIBaThb TEOPEMBl O CPEAHEM JIMHUU TPEYrOJIbHUKA, TOYKU IIEPECEYCHUS MEIMAH TPEYroJIbHMKAa M IIPONOPLUOHANBHBIX OTpe3Kax B
IIPSIMOYT'OJIBHOM TPEYTrOJIbHUKE U IPUMEHSATH IIPU PELLICHUH 3a/1a4;

- C IOMOIIBIO [UPKYJISA U JIMHEHKH JIEJIUTh OTPE30K B JAHHOM OTHOILLICHHWH U pelIaTh 3aJa4y Ha IIOCTPOCHHUE;

- JIOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.

4. Oxpyxnocth (1 BapuaHT - 16 4; 2 Bapuanr - 16 u)

Kacarenbnast k okpyxHocTu. lleHTpanbHble U BHOucaHHbIE YIJibl. YeThlpe 3ameuaTelibHble TOUKHM TpeyrosbHHKa. BrucaHHas U omucaHHast
OKPY>KHOCTb.

Leab — paccMOTpeTh pa3inuyHbIE Cydad B3aHUMHOTO PACIOJIOXKEHHs MPSAMON K OKPYKHOCTH, BBECTH INMOHSTHE KacaTeIbHOW, PaCCMOTPETH €€
CBOMCTBa M NpPHU3HAK, PACCMOTPETh CBOMCTBA OTPE3KOB KacaTeNbHBIX, MPOBEACHHBIX U3 OJHOM TOYKH; BBECTH IMOHATUS TPajyCHONW MEpHI JIyTU
OKPY)KHOCTH, IIEHTPAJIbHOTO W BIIMCAHHOTO YIJIOB, JOKa3aTb TEOPEMbl 00 M3MEPEHUH BIUCAHHBIX YIJIOB UM 00 OTpe3Kax IMEpeceKarolluXcsi XOpn;
paccMOTpeTh CBOMCTBA OMCCEKTPUCHI YIjla M CEpPeIMHHOTO TMEpHeHJIUKYNIsgpa K OTpe3Ky, [J0Ka3aTh, YTO OHCCEKTPUCHI/CEpeHHbIE
MEPIEeHIUKYIISPBI/BBICOTHl TPEYroJIbHUKA IEPEeCceKaroTcss B OJHOM TOYKE; BBECTU IOHSATUS BIHMCAHHOM B MHOTOYIOJIBHUK W OIHUCAHHOM OKOJIO
MHOTOYT'OJIbHUKA OKPY>KHOCTEH, 1I0Ka3aTh TEOPEMBbI 00 OKPY>KHOCTH BIIUCAHHOW B TPEYTOJIBHUK M 00 OKPY>KHOCTH OITUCAHHON OKOJIO TPEYTrOJIbHHKA.

3namo:
BO3MOXHBIE CITy4au B3aMMHOT'O PACTIONIOKEHHUSI IPSIMON U OKPY>KHOCTH;
- OTpeJIeICHUuEe KacaTeIbHOM, CBOMCTBO U MPU3HAK KacaTEIbHOM;
- KaKOM yroJi Ha3bIBaeTCs LIEHTPAJIbHBIM/BIUCAHHBIM;
- KaK OIpejeNsieTcs rpajycHas Mepa Iyrd OKpYKHOCTH;
—  TeopeMy O BIIMCAHHOM YTJI€ U CJIE/ICTBUS U3 HEE;
—  TeopemMy O MPOU3BEIECHUHU OTPE3KOB NMEPECEKAIOIIUXCS XOP/I;
—  TeopeMbl 0 OMCCEKTpHCE YIila M O CEPEIUHHOM IMEPIEeHIUKYISApPE K OTPE3KY, UX CIIEICTBUS;
—  TEOpPEeMbI O IEPEeCEUCHUN BbICOT/OUCCEKTPUC/CEPEIMHHBIX MTEPIEHINKYISPOB TPEYrOJIbHUKA;
- KaKasi OKpY>KHOCTb Ha3bIBa€TCS BIIMCAHHOW B MHOTOYTOJILHUK, KaKasi OMMUCAHHON OKOJIO HEro;
—  TeopeMbl 00 OKPYKHOCTH BIIMCAHHOW B MHOTOYT'OJIbHUK;
—  TeopeMbl 00 OKPYKHOCTH OIMCAHHON OKOJIO MHOTOYTOJIbHUKA.

Ymemo:

— JI0Ka3bIBaTh BO3MOYKHBIE CIIy4ad B3aUMHOTO PACIOI0XKEHUS MPSIMOUN 1 OKPYKHOCTH, CBOMCTBO M MPU3HAK KacaTeIbHOIH;

- JIOKa3bIBaTh TEOPEMY O BIIMCAHHOM YIJIE U CIEJCTBHUS U3 HEE U TEOPEMY O IIPOU3BENEHUN OTPE3KOB IMEPECEKAIOLINXCS XOP, IPUMEHSATh UX NIPU
pEILIEHNH 3a]1a4;

- JI0Ka3bIBaTh TEOPEMBI O OMCCEKTPUCE YIia U O CEPEAMHHOM MEPIEHANKYISpPE K OTPE3Ky, UX CIEJCTBUS;

- JI0Ka3bIBaTh TEOPEMBI O TIEPECEUCHUH BBICOT/OUCCEKTPUC/CepeIMHHBIX EPIIEHANKYIISPOB TPEYTrOJIbHUKA,;

- JI0Ka3bIBaTh TEOPEMBI 00 OKPY)KHOCTH BITMCAHHOM B MHOTOYT'OJIbHHK;
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- AOKa3bIBaTb TCOPEMbI 00 OKPYXHOCTHU ONHMCAaHHOM OKOJIO MHOTI'0YI'OJIbHUKA.

5. Bextops! (1 Bapuant - 0 u; 2 Bapuanr - 13 u)
[Tonsitre BexTopa. ClI0)KCHHE U BRIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YncIio. [IpruMeHeHne BEKTOPOB MPU PEIICHUH 3a/1a4.
Leab — BBeCTH MOHATHS BEKTOPA, €r0 JUTHMHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB, HAYUYUTh HU300pakaTh U 0003HAYATh BEKTOPHI, OTKIIAIBIBATh
OT JF000 TOYKH TJIOCKOCTH BEKTOP, PABHBIN TJAHHOMY; BBECTH IMOHSATHS CyMMBI Ml PA3HOCTH JIBYX BEKTOPOB, PACCMOTPETh 3aKOHBI CIIOKCHHS BEKTOPOB
U Ha WX OCHOBE BBECTH TOHSATHE CYMMBI TpeX W 0ojiee BEKTOPOB, HAyYUTh CTPOUTH CYMMY BEKTOPOB, WCIOJB3ysS IMPABUIO TPEYrOJbHUKA WU
napajuiesiorpaMmma, CTPOUTh Pa3HOCTh BEKTOPOB JABYMs CITIOCOOAMU; BBECTH JICHCTBUE YMHOKEHHUS BEKTOPA HA YHCJIO U €r0 CBOMCTBA.
3namo:
- OTIpe/ICIICHUS] BEKTOPA U PABHBIX BEKTOPOB;
—  3aKOHBI CJIOKCHHS BEKTOPOB;
- oTIpe/ielIeHUE Pa3HOCTH BEKTOPOB, KAKOW BEKTOP HA3BIBACTCS MPOTHUBOTIOJIOKHBIM JJAHHOMY,
—  KaKO¥ BEKTOp Ha3bIBacTCS MPOU3BEICHNE BEKTOPA HA YHCIIO;
— KaKOW OTPE30K HA3bIBAETCA CPEIHEN JIMHUEH TPaIlCIHH.
Ymemes:
- n300pakaTh U 0003HAYaTh BEKTOPHI,
- OTKJIAJBIBATh OT JIFOOOM TOUKH MIJIOCKOCTH BEKTOP, PaBHbII TaHHOMY;
- 00BSACHUTH, KaK ONpeAEISeTCS CyMMa BEKTOPOB;
- CTPOUTH CYMMY BEKTOPOB HMCIIOJIb3Ys IIPAaBHUIIa TPEYTOJIbHUKA, TapajIeiorpaMMa, MHOTOYTOJIbHUKA;
- CTPOUTH PA3HOCTh BEKTOPOB JIBYMS CIIOCOOAMH;
- (dbopMynupoBaTh CBOMCTBA YMHOXKEHUS BEKTOpA HA YHCIIO;
- (bopMynupoBaTh U JOKA3bIBaTh TEOPEMY O CPEIHEH JIMHUU TpaleIiH.

6. IloBropenue. Pemenue 3agau (1 Bapuanr - 3 4; 2 BapuaHT - 4 4)
3akperuieHHe 3HaHWH, YMEHHI U HaBBIKOB, MOJY4EHHBIX HAa ypOKax 10 JaHHBIM TeMaM (Kypc reoMeTpHHu 8 Kiacca).
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KonuuectBo yacos

XapaKTCpI/ICTI/IKa OCHOBHBIX BUIOB JACATCIIBHOCTU YYCHHKA

No (Ha ypoBHE y4eOHBIX JICHCTBHIA).
ITYHKTAa ConepkaHue yaeOHOro MaTepHuasa
1 2
BapHAHT | BapHaHT
IloBTOpEHME 2 2
I'naga V. 14 15 @D opMyIHPOBATH ONPEACTICHN apajuieNorpaMMa, psIMOYTOIbHIKA, KBaJpaTa,
YeTbIpexyroJbHUKH pom0a, Tpaneuuu, paBHOOEIPEHHOH 1 NPSIMOYTOJIbHOM Tpareyu, CpeaHel THHIH
39-41 MHOrOyroNbHUKH 2 2 Tparneuuy; pacmo3HaBaTh ¥ H300pakaTh UX Ha YEPTEKaX U PHUCYHKAX.
42-44 ITapanenorpamMm v Tpanenus 6 6 ®opMyIMPOBATH U J0KA3LIBATH TEOPEMBI O CBOMCTBAX M IIPU3HAKAX
4547 TIpANMOYTOMBHNK, POMO, KBaIpaT Z n napajuIesiorpamMMa, PSAMOYToJIbHHKA, KBAJpaTa, pomOa, TparnenuH.
HccnenoBaTh CBOHCTBA YETHIPEXYTOIEHUKOB C MIOMOIIBIO KOMIIBIOTEPHBIX
Pemenue 3amau 1 2 MpOrpaMM.
KonrponeHas pabora Ne 1 1 1 PemaTh 3371241 Ha IOCTPOEHHE, 0KA3aTENbCTBO U BhIUMCIeHHS. MoleMpoBaTh
YCIIOBHE 33a71a4H C TIOMOIIBIO YepTeXKa WM PUCYHKA, IPOBOAUTD JOMOIHUTENbHbIE
HIOCTPOCHHMS B XOJIe PelleHNs. BplesiTh Ha yepTexe KOHDUTyparyy, He-
00XOIMMBIe VTS TPOBEEHUS 00OCHOBAHMIT JTOTMYECKHUX [1aroB PEIECHHS.
HHTepnpeTHpOBATH MTOTYYEHHBIH PE3yJIbTAaT U COOCTABIIATE €TI0 C YCIOBHEM
3aJa4un
Inasa VI. Ilnomans 14 14 ®opMyIHpPOBaTh U A0Ka3bIBaTh TeopeMy lIndaropa u obpatHyto eil.
48-50 T101a /b MHOrOYTO/NbHHKA 2 2 BruiBoauTs GopMyIbl mionaneil npsMoyroibHHUKA, apauiesiorpamMmma,
51-53 [Tnomians napanienorpaMmma, TpeyroibHUKA, TPAeHn 6 6 TpeYroMLHHIKA W TPATICIIHH.
HaxoauTh ruroniab MHOTOYTOJEHIKA pa30HeHHeM Ha TPEYrOJIbHUKHI U
54-55 Teopema ITudaropa 3 3 YETHIPEXYTOTHHAKIL.
Peurenne 3a1a4 2 2 OO0BACHATH U HITIOCTPHPOBATH OTHONICHHE TUTOMAACH OIOOHBIX QUTyp.
Kontponsras padora Ne 2 1 1 PemiaTs 3a1aun Ha BEIYUCICHUE MIOMIAIEH TPEYTOJIbHUKOB, YETBIPEX YT OJbHUKOB U

MHOTI'OYTOJIbHUKOB. Onupasich Ha JaHHBIE YCIIOBUS 3a1a4H, HAXOAUTH
BO3MOXXHOCTH TIPUMEHEHUS HEOOXOIMMBIX (DOpMYIL, TTPpeoOpa30BEIBATh (HOPMYIIEL.
Hcnoab3oBaTh HOpMyITs! Ui 000CHOBAaHUS IOKa3aTENBHBIX PacCyKICHUH B X0/
penrennsi. UHTepnpeTHPOBATH MONYYCHHBIH PE3YIIbTAT U CONOCTABJATD €T0 C
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YCJIOBHUEM 3aia4un

I'nasa VII. 19 22 ®opMyIHPOBATH ONpE/IeeHNEe TI0T00HBIX TPEYT OJIbHUKOB.
IMox06HBIE TPEYTOJIbHHKH D opMyJIHPOBATH U A0KA3bIBATH TEOPEMBI O MPU3HAKAX MOIOOUS TPEYTrOTbHHKOB,
56-58 OmnpeneneHue MoT0OHBIX TPEYTOJILHUKOB 2 3 teopemy Daeca.
59-61 TIpu3sHaKK 1101061 TPEYTOIbHAKOB 5 6 D opMyJIHPOBATH ONPENEICHHUS U HILTIOCTPUPOBATDH [TOHSTHUS CHHYCA, KOCHHYCA,
KonTponbHas pabota Ne 3 1 1 TaHT€HCa U KOTAHI'€HCa OCTPOTO YIJIa MPSIMOYTrOJbHOrO TPEYTroibHUKA. BHIBOIUTH
(hopMyIisl, BEIpaXKAOIINe GYHKIMU YA MPIMOYTOJIBHOTO TPEYTONbHUKA Yepe3 ero
62-65 [Tpumenenne moo0Ms K 10Ka3aTeNbCTBY TEOPEM U 7 7 CTOPOHEL.
PCUICHIIO 3a/a4 @D opMyJIMPOBATL ONPEJIENEHUs CHHYCA, KOCHHYCA, TAHTEHCA, KOTAHT'€HCa YITIOB OT
66-67 CooTHOLIEHNS MEK Ty CTOPOHAMH 1 yIIaMH 2 3 0 10 180°. BeiBoauTh (QOPMYIIBI, BhIpaXkaromue QyHKuu yrios ot 0 1o 180°
HPAMOYTOILHOrO TpEyroIbHIKaA yepe3 PyHKIMM OCTPBIX YIIIoB. (POPMYJIMPOBATE M Pa3bCHATH OCHOBHOE
Pemenue 3an1a4 1 1 TPHUTOHOMETPHYECKOE TOXKIECTBO. 110 3HAUEHHSAM OJIHOM TPUTOHOMETPUYECKOMN
KonTposbHas padora Ne 4 1 1 (yHKIMK yria BBIMUCISITH 3HAYCHUS APYIUX TPUTOHOMETPUUECKHUX (DYHKIIMIA
3TOrO yriia.
HccaenoBath CBOMCTBA TPEYTOJbHUKA C IOMOLIBE) KOMIIBIOTEPHBIX IIPOrPaMM.
Pemath 3a/1a94 Ha IOCTPOCHHUE, IOKA3ATEILCTBO M BRIYUCICHNS. BblneasaTh B
YCIIOBUH 33J1a4H YCIIOBUE U 3aKiIroducHre. MoeupoBaTh YCIOBHE 3a/1a9H C
HIOMOLIBIO YEPTEXKa W PUCYHKA, HPOBOAMTH JOIOITHUTEIbHbIE TIOCTPOCHUS B XO-
Je pemeHusd. Onupasch Ha JaHHBIE YCIOBHSA 3a/1a4H, MPOBOAUTH HEOOXOIUMbIE
paccyxnenus. UHTepnpeTupoBaTh MOMyYEeHHBIH Pe3yabTaT U COIOCTABIIATE €I0 C
YCIIOBHEM 3aJ1auHl
I'nasa VIII. OxpyxHocTb 16 16 DopMYIHPOBATH ONPEACICHNS TOHATHH, CBI3aHHBIX C OKPY>KHOCTBIO,
68-69 KacatenbHasi K OKPY)KHOCTH 3 3 LEHTPAJIBHOTO ¥ BIMCAHHOTO YIJIOB, CEKYIIEH U KacaTeIbHON K OKPYKHOCTH,
70-71 LentpanpHble U BINCAHHBIE YTIIBI 4 4 YIIIOB, CBASAHHBIX C OKPY’KHOCTDIO.
®opMyIHPOBATh U AOKA3BIBATH TEOPEMBI O BIIMCAHHBIX yIJlax, YIJaX, CBA3aHHBIX
72-73 Yerblpe 3amMevaTeNbHbIC TOUKU TPEYTOJIbHUKA 3 3 ¢ OKPY/KHOCTBIO.
74-75 BrincanHas 1 OnuCcaHHas OKPYKHOCTH 4 4 ®opMYIHPOBATHL COOTBETCTBHE MEXKIY BEIMUMHON HEHTPAIBLHOIO yIila ¥ JUIMHON
Pemenue 3amau 1 1 JyTH OKPY>KHOCTH.
Kontponbhas padora Ne 5 1 1 H306paxkaTh, pacno3HaBaTh ¥ ONUCHIBATH B3aUMHOE PACIIONOKEHHIE TIPSIMO 1

OKPYKHOCTH.

HccnenoBaTh cBOiicTBa KOH(MUTYpAITNii, CBA3AHHBIX C OKPY>KHOCTBIO, C TIOMOIIBIO
KOMITBIOTEPHBIX IIPOTPaMM.

Pewathb 3aaun Ha BEIYKCIICHNE JIMHEWHBIX BEJIUYMH, TPagyCHOW MEpHI yriia.
Pematp 3a1a4un Ha MOCTPOECHME, JOKA3aTEIBECTBO U BRIYHUCICHN. Moe/MpoBaTh
YCIIOBHE 337a4H C TIOMOIIBIO YEePTeKa WIM PUCYHKA, MPOBOAMTD JOTOIHUTEIbHBIE
TIOCTPOCHHMS B XOZI€ PeIIeHNUs. BhIAeasTh Ha yepTexxe KOHPUTypaluy,
HEeoOXOMMBIE IS TPOBECHUS] 0OOCHOBAHMIA JIOTHUYECKUX IIATOB PEIICHHS.
HMHTepnpeTHPoOBaTh MOTYYEHHBIA PE3YIbTAT U CONOCTABJISITh €T0 C YCIOBHEM
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3a1aun
I'aasa 1X. BekTopsl 13 @ opMyJIHPOBATH ONPEIENECHHUS U WINTIOCTPUPOBATE TIOHATHS BEKTOPA, JIJIHHEI
76-78 | Tlousue BexTopa 2 (Momyms) BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
79-82 | CnoxxeHue v BBIYUTaHUE BEKTOPOB 4 BbIuCIsITE JTHHY ¥ KOO/MHATBI BEKTOpA.
HaxoauThb yroi MeXIy BEKTOPaMHU.
83-85 | YMHuoxeHue BekTopa Ha uncio. [lpumenenue 5 ARTD YT o P
BBINOJIHSATE ONEpalliy HaJl BEKTOPAMH.
BCKTOPOB K PCIICHUIO 3a1at BBINOJHSITH POEKTHI TI0 TEMAM UCIIOIB30BAHUS BEKTOPHOTO METO/A MPH PEIICHUH
1 p Y
Pemrenue 3anaq 3a1a4 HAa BLIUKUCIIECHUSA U JOKA3aTENIbCTBA.
KontponbHas pabora Ne 6 1
YpoKkH NoBTOpEeHUst 3 4 3HaTh MaTepual, U3y4eHHbII B Kypce MaTEMATHKH 3a 8 KJacc.
Pemmenye 3a1a4 1 2 Biagers o0LIMM MPUEMOM pELICHUS 3a/1a4.
I/ITOFOBaH KOHTpOHI)HaSI pa60Ta 1 1 YMmeTh MPUMEHATH HOHy‘{eHHbIe 3HaHUA Ha NIPAKTUKE.
3aKjI}OqI/ITeH])H])II>'I OK 1 1 YMeTh JIOrHUecKu MBICJINTh, OTCTAUBATh CBOKO TO‘{Ky 3pCHUA U BI)ICJ'ly'HH/IBaT])
M MHEHHE JIPYTUX, paboTaTh B KOMaH/IE.
HToro 68 86




20

"COT'JIACOBAHO" (312 3\ st oy, 5 55

"yTBEPXQiEHo" " ot
P 1 /\‘ y r
ykosoautens IIIMO yuureneii JlupekTop MOY «Ymnm!cxaﬂ g@m»
npeaMeTHUKoB MOV "V nmuuckas OOL"

7"‘“ ﬂ'uf'_ A
” WO

SCeof__ Codpponosa H.A. 4}\7

[Tporokon Ne 1 ot 28.08.2023 . Tlewnmna H.A.

[Tpukaz Nel02 ot 28.08.2023 r.

Pabouas nporpamma 1o reomeTpuu B 9 Kiacce
MOY "VnmuHckas ocHOBHast o0lieoopa3zoBareibHas mkosa'"

[Iporpamma no reometpuu k yueOuuky JI.C. Atanacsna u npyrux. Asrop byry3os B.®.
VYuebnuk: «I'eomerpus, 7 - 9 ». ABropsr: JI.C. Atanacsa, B.®. byry3os, C.b.Kagomnes, O.1".ITo3nsk, U.1.}FOauna

Codponora H.A., yanrenb MaTeMaTUKH

Voma, 2023 rox



21

HOACHUTEJBHASA 3AIIMCKA

Hacrosimas nporpamMMa 1o reoMeTpHH JJIsi OCHOBHO 0011e00pa3oBaTeIbHOM MIKOJIBI 7-9 KITacCOB COCTaBICHA HA OCHOBE:

1. denepasbHOTO KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHAAPTHOTO OOpa3oBaHMSA, YTBEPXKICHHOTO MpuKazoM MwuHoOpasoBanusi Poccun ot 5
Mapta 2004 roma Ne 1089 «O0 yrBepxkaeHun ¢eaeparbHOro KOMIOHEHTA TOCYITapCTBEHHBIX CTaHAapTOB HAYaIbHOTO OOIIEro, OCHOBHOTO U CPETHETO
(mostHOTO) O0IIIEro 006pa3oBaHUsY;

2. ObnactHoro 6azucHoro yuyebHoro ruiaHa YensOunckoil obmnactu (nmpuka3 MuHucrepcTBa oOpa3oBanus U Hayku YensOuHCKo# oOnactu OT
16.06.2011 1. Ne04-997);

3. IlpuMepHBIX TTPOrpaMM CpeaHero (MOJHOT0) o0IIero o0pa3oBaHus MO MaremaTHke (MMcbMo [lemapramMeHTa rocynapCTBEHHOW MOJUTHKUA U
oOpaszoBanust MunucTepcTBa 0OpazoBanust U Hayku Poccuiickoit deneparuu ot 07.06.2005 r. Ne 03-1263);

4. Ilpukaza MunucrepctBa oOpasoBanus 1 Hayku Poccuiickoit ®denepanun ot 24.12.2010 Ne 2080 «O06 yrBepkaeHUH (eaepaibHbIX MepeuHeit
y4eOHUKOB, PEKOMEHIOBaHHBIX (JOMYILEHHBIX) K UCIOJIB30BaHUIO B 00pa30BaTEIbHOM MpOIEcCCe B 00pa30BaTEIbHBIX YUPEKIECHUAX, PEATU3YIOLINX
o0Opa3oBaTelibHbIE MPOrPaMMBbI 00IIEr0 00pa30BaHUs U UMEIOIINUX IOCYAapCTBEHHYIO aKKPEIUTAIMIO HA TeKYIIUN y4eOHBI romy;

5. I[Iporpammer o01ieoOpa3zoBatenbHbIX yupexaeHui. ['eomerpust. 7-9 knaccel. / Coct. Bypmuctposa T.A. — M.: TIIpoceemenue, 2008

B xoze ocBoeHusl coiep:kaHUs Kypca ydaluecs MoJIy4aoT BO3MOKHOCTh:

—c(hopMHpOBaTh MPAKTHUYECKHE HABBIKM BBHIOJHEHHUS YCTHBIX, MHUCHBMEHHBIX, WHCTPYMECHTAIbHBIX BBIUYMCIICHUH, Pa3BHTh BBIYMCIHTEIIBHYIO
KYyJIbTYpY;

—OBJIQJIETh CHMBOJIMYECKUM SI3bIKOM I'€OMETPHH;

—Ppa3BUTh MPOCTPAHCTBEHHBIE MPECTABICHUS U N300pa3UTEIbHbIE YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI M METObI ITAHUMETPHH, TO3HAKOMUTHCS
C MPOCTEUIIMMU MPOCTPAHCTBEHHBIMHU TEJIaMU U UX CBOMCTBAMU;

—Ppa3BUThH JIOTHUECKOE MBIIIJICHHE U PEYb — YMEHHUS JIOTUYECKU 0O0CHOBBIBATDH CYKJICHUS, TPOBOJUTH HECTIOKHBIE CUCTEMAaTU3alluH, TPUBOIUTH
pUMEpPbl M KOHTPOPUMEpPHI, HCHOJIb30BaTh Pa3IUYHbIC SI3bIKM MAaTEMaTHKU (CIOBECHBIH, CHUMBOJIUYECKHM, Trpaduyeckuil) Ais WILTIOCTPAlUH,
WUHTEPIPETAINH, apPTyMEHTAIUHN U JI0Ka3aTeIbCTBA;

—C(bOpMI/IpOBaTb MMpeaACTaBJICHUA 00 N3Y4YaCMBbIX ITOHATHUAX U MCTOAAX KakK BayKHEHIITNX cpeacTBax MaTCMaTH4ICCKOIro MOACIIMPOBAHUA PCaJIbHBIX
IIpoueccoB 1 SIBJICHUM.

I/I3y‘IEHI/le MaTeMaTHUKHU Ha CTYIICHU OCHOBHOT'O O6H_IGFO 06pa30BaHI/I}I HaITpaBJICHO HA JOCTHXKCHUC CICAYIOIIUX meJIen:.

—OBJIaJICHUE CHCTEMOM MaTeMaTUYE€CKUX 3HAaHUU U YMCHHﬁ, H606XOI[I/IMBIX A TPpUMCHCHHUA B HpaKTquCKOﬁ ACATCIIbBHOCTH, HU3YUCHUSA
CMCIKHBIX JUCHUIIINH, IPOAOJDKCHUA O6paSOBaHI/I$[;
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—HUHTCIJICKTYAaJIbHOC Pa3BUTUC, (I)OpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTH, HCO6XOIII/IMBIX YCIOBCKY IJId HOHHOHCHHOﬁ JKU3HU B COBPCMCHHOM
OGH.[CCTBCI SICHOCTb M TOYHOCTH MBICIH, KPUTUYHOCTH MBIINUJICHHA, WHTYUIHA, JTOTMYCCKOC MBIIUICHUEC, 3JICMCHTHI aHFOpHTMquCKOﬁ KYJIbTYPHI,
IIPOCTPAHCTBEHHBIX MIPEICTABICHUM, CIOCOOHOCTh K IIPEOA0JICHUIO TPYAHOCTEH;

—(bOpMI/IpOBaHI/IC HpeIICTaBJIeHI/Iﬁ 00 HOCAX U METOJAaX MATCMATHKU KaK YHHUBCPCAJIIBHOI'O A3bIKa HAYKHM WM TCXHUKH, CPCACTBA MOACIUPOBAHUA
SIBJICHUH U IIPOLIECCOB;

—BOCIIMTAHUC KYJIbTYPbl JHWMYHOCTH, OTHOHICHHA K MATCMATHKE KaK K 4YacCTU O6HI€‘~I€JIOB€'~I€CKOI71 KyJIbTypbl, INOHUMAaHHUC 3HAYUMOCTH
MaTEMaTUKU IS HAYYHO-TCXHUYCCKOI'0O IMporpecca.

OcHOBHbIE pa3sBUBAKOLIME U BOCIUTATEJIbHbIE LeJIN

Pazeumue: sicHocTm M TOYHOCTH MBICJIM, KPUTHUYHOCTU MBINIJICHUA, WHTYWOWH, JIOTHMYCCKOTO MBINIJICHUA, 3JICMCHTOB aJ'[l"OpI/ITMI/I‘IGCKOI\/'I
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTH K MTPEOJOJIEHUIO TPYIHOCTEHN; MaTeMaTHUeCKON peun; CEHCOPHOU cephl; IBUraTEIbHOM
MOTOPHKH; BHUMAHU; ITIaMATHU; HABBIKOB CaMO U B3aMMOIIPOBCPKU.

Dopmuposanue NpeCTaBICHUNA 00 UIEAX U METOJAaX MAaTEMAaTHKH KaK YHHUBEPCAIHHOTO S3bIKA HAYKH U TEXHHKH, CPEACTBA MOJICITUPOBAHUS
SIBIEHUI U MPOLIECCOB.

Bocnumanue: KynbTypbl JIMYHOCTH, OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KyJIbTYphl, NMOHWMAaHUE 3HAYUMOCTH
MaTeMaTHKH JJI HAyYHO-TEXHUYECKOTO MPOTpecca; BOJIEBBIX KaU€CTB; KOMMYHUKAOEIbHOCTH; OTBETCTBEHHOCTH.

MecTto npeamera B (perepajibHOM 0A3UCHOM YUeOHOM ILIaHE
CornacHo denepanpHOMy 6a3uCHOMY yueOHOMY TUIaHY JJIsi 00pa30BaTeNbHbBIX yUpekaeHui Poccuiickoit denepany Ha U3ydeHHEe MaTEMaTUKH
Ha CTYIEHH OCHOBHOTO 00IIIero 0Opa30BaHus OTBOAUTCS HE MeHee 875 1 u3 pacdera 5 4 B Heqento ¢ V o [X kmacc.

Oo0mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOObI 1eATeJIbHOCTH.

B xozxe mpernopaBaHusi MaTeMaTUKU B OCHOBHOM IIKoJie, paOOThI HaJ (JOPMUPOBAHHUEM Y YUYAIIMXCS MEPEUHUCICHHBIX B MPOrpaMMe 3HAHHUM U
YMEHHH, cieayeT oOpaliaTh BHUMaHUE Ha TO, YTOObI OHU OBJAJEBAIM YMEHHUSIMHU OOLIEydeOHOTO XapakTepa, pa3zHOOOpa3HbBIMH crocobaMu
NesITeIbHOCTH, IPHOOPETAIH OIIBIT:

—IUJIAHUPOBAHUSA U OCYILIECTBJICHHSI alTOPUTMHUUYECKON JIeATEIHbHOCTH, BBITIOJIHEHUS 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

—perieHus pa3HOOOPa3HBIX KJIACCOB 3ajlau U3 Pa3IMYHbIX pa3/IesioB Kypca, B TOM YHUCIIe 33a]a4, TPEOYIOIIMUX MO UCKA MYTH U CIIOCOOOB PEIICHHUS;

—HCCIIEI0BATENBCKOM IEATEIILHOCTH, Pa3BUTHUS UACH, IPOBEICHHS SKCIIEPUMEHTOB, 0000IIIEHNS, TIOCTAHOBKH U (HOPMYIUPOBAHUS HOBBIX 3a]1a4;

—SICHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOMX MBICIEH B YCTHOM M MHCbMEHHOH peud, MCIOJb30BAHMS PA3IMUHBIX S3bIKOB MATEMAaTUKH
(cmoBeCHOT0, CHUMBOJMYECKOTO, TrpaduuecKkoro), CBOOOJHOTO TeEpexoja C OJHOTO s3bIKa Ha JPYrod M WUIIOCTPAIlUU, WHTEPIpETAINH,
apryMeHTallly U JJOKa3aTelIbCTBa;

—MPOBEACHUS TOKA3aTENbHBIX PACCYKICHUH, apryMeHTAIlNH, BEIABI)KCHUS THIIOTE3 U 1X 000CHOBaHMUS;
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—IOUCKa, CHCTEMATH3alUH, aHaIM3a M KIacCHPHUKaUUU HH(OpPMAIMK, HWCIOJIb30BAHUS PA3HOOOpPA3HBIX HH(POPMAIMOHHBIX HCTOYHHKOB,
BKJIIOYAst YUEOHYIO M CIIPABOYHYIO JIUTEPATYPy, COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

TFTEOMETPHUA 9 KJIACC
KonunyecTBO 4acoB mo miaaHy:
1 BapuaHT 2 BapuaHT
Bcero — 68 u; Bcero — 68 u;
B HEJEIO — 2 B HEAECHIO — 2 4

1. Bexropb! (1 BapuauT - 13 u; 2 BapuauT - 0 )
[Moustre BekTOpa. CIOXKEHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YMCIO. [[piMeHeHne BEKTOPOB MIPH PEIICHUH 3a/1a4.
Llesb — BBECTH MOHATHS BEKTOPA, €r0 JAJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB, HAYYUTh N300pakaTh U 0003HAYaTh BEKTOPHI, OTKJIAIBIBATH
OT JIF000# TOYKH IIIOCKOCTH BEKTOP, PaBHBIM JJAHHOMY; BBECTH ITOHATHUS CyMMBI M Pa3HOCTH JIBYX BEKTOPOB, PACCMOTPETH 3aKOHBI CII0’KEHHS BEKTOPOB
M Ha UX OCHOBE BBECTH IOHATHE CYMMbI TpeX M 0Ooyiee BEKTOPOB, HAYyYHTh CTPOUTH CYMMY BEKTOPOB, HCIIOJIB3Yysl NPABHJIO TPEYrOJBHUKA U
napaJuienorpaMma, CTpOUTh Pa3HOCTh BEKTOPOB ABYMsI CIIOCOOaMU; BBECTH JEHCTBHE YMHOXKEHHS BEKTOPA Ha YHCIIO U €TO CBOMCTBA.
3uamop:
—  ompeneNeHHs BEKTOpa ¥ PaBHBIX BEKTOPOB;
—  3aKOHBI CJIOXKEHHS BEKTOPOB;
—  OmpeneNieHHe Pa3HOCTH BEKTOPOB, KAKOHM BEKTOP HAa3bIBACTCS IIPOTHBOIOJIOKHBIM JAHHOMY;
—  KakKo# BEKTOp Ha3bIBaeTCs MPOM3BEJCHUE BEKTOPA HA YHCIIO;
—  KakKo# OTpe30K Ha3bIBACTCS CpPeHEH JMHHUEH Tpanenuy.
Ymems:
—  n300paxarh 1 0003Ha4YaTh BEKTOPHI;
—  OTKJIQ/IBIBATh OT JFOOOW TOYKHU TNIOCKOCTH BEKTOP, PaBHBIN TaHHOMY
—  OOBSICHUTH, KaK OINPEACISIETCS CyMMa BEKTOPOB;
—  CTPOWTH CyMMY BEKTOPOB HCIIOJIb3Ys MPAaBHiIa TPEYTrOIbHUKA, apaJlIeorpaMmMa, MHOTOYTOJIbHHKA;
—  CTPOWTH Pa3HOCTh BEKTOPOB JIBYMS CIIOCOOaMH;
—  (dopmynupoBaTh CBOHCTBa yMHOKEHUS BEKTOpA Ha YHCIIO;
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(bopMyIHpOBATh U JOKa3bIBATh TEOPEMY O CPEIHEH JIMHUH TPAITCIUH.
2. Metona xoopaunat (1 BapuauT - 10 u; 2 Bapuanr - 14 u)

Koopaunats! BekTopa. IIpocreiimue 3a1aun B KOOpAUHATaX. Y paBHEHHS OKPYKHOCTH U IIPSIMOA.
Ieanb — BBECTH NMOHATHE KOOPAMHAT BEKTOpA U PACCMOTPETh IIpaBUia JACUCTBUM HAJl BEKTOPAMH C 33JaHHBIMU KOOPAMHATAMM; PACCMOTPETH

HpOCTCI\/JIIHI/Ie 3aa4u B KOOpJWHATaX M II0Ka3aTb, KaK OHW MCIIOJIB3YIOTCA IpPHU PCUHICHUHA 0oJice CIOKHBIX 3aaa4 MCETOJOM KOOpAWHAT, BBIBCCTHU
YpaBHCHUA OKPYKHOCTHU U HpﬂMOI\/'I, IMOKa3aTh, KaKk MOXHO HCIIOJIB30BATh O3TH YPABHCHUS IIPU PCHICHUU I'COMETPUICCKUX 3a1a4.

3namo:

(hOPMYITMPOBKH U JI0KA3aTEILCTBA JIEMMBI O KOJUTHHEAPHBIX BEKTOPAX;

TEOPEMBI O PA3JIOKCHHUH BEKTOPA IO JIBYM HEKOJTMHEAPHBIM BEKTOPaM;

MIpaBWIIa JICHCTBUI HAJT BEKTOPAMH C 33IaHHBIMHU KOOPIMHATAMU;

(hopMyITEI KOOPJIWHAT BEKTOPA Yepe3 KOOPIMHATHI €r0 KOHIIA U Havaa;

(hOopMyITBI KOOPJIWHAT CEPEUHBI OTPE3Ka, JUTMHBI BEKTOPA M PACCTOSIHUS MEXTy TBYMS TOUKAMU;
YPaBHEHHUS OKPYXKHOCTH U TIPSIMOTA.

Ymems:

pemaTh 3a7a4d C UCIOJIb30BAaHUEM TEOPEMBI O PA3JIOKEHUU BEKTOPA TI0 ABYM HEKOJUIMHEAPHBIM BEKTOPAM M TPABHII ICHCTBHI HaJl BEKTOPAMHU
C 3aJJaHHBIMU KOOPIUHATAMH,

- BBIBOJIUTH (POPMYJIBI KOOPIMHAT BEKTOPA YePe3 KOOPIAUHATHI €T0 KOHIIA M Havasa;

BBIBOJIUTH (hOPMYIIBI KOOPAWHAT CEPEIUHBI OTPE3Ka, IJTUHBI BEKTOPA U PACCTOSHUS MEXKTy TBYMSI TOUKAMU;
BBIBOJIUTh YPABHEHHS OKPYKHOCTH M TIPSIMOIA;

CTPOUTH OKPYKHOCTH U IIPAMBIC 3aJIaHHBIC YPAaBHCHUSAMM.

3. CoOTHOIIIEHHUSI MEKIY CTOPOHAMH M yrjiaMu TpeyrojabHuka (1 Bapuanr - 14 u; 2 Bapuanr - 17 u)
Cunyc, KocuHyc, TaHTeHC yria. COOTHOIIEHHSI MEX/Ty CTOPOHAMH U YIIIaMH TpeyroJibHuka. CKalIipHOE MPOU3BEICHHE BEKTOPOB.
Llean — BBeCTH MOHATHS CHHYCA, KOCHHYCA, TAHTCHCA BHIBECTH (POPMYJIbI JIJISl BBIYMCICHUS KOOPAMHAT TOYKH; JI0Ka3aTh TEOPEMY O IUIOMIAIN

TPEYroJIbHUKA, TCOPEMbI CUHYCOB, KOCMHYCOB, ITO3HAKOMHUTb C METOJAAMU PCHICHUSA TPCYTOJbHUKOB; IIO3HAKOMUTL CO CKAJIIPHBIM IIPOU3BCACHHUEM
BCKTOPOB, €ro CBOMCTBaMH.

3name.

KaK BBOJATCA CUHYC, KOCUHYC, TAHT€HC U1 YTJIOB OT 0° 0 180°;
(bopMyITBI TSI BBIYUCIICHUS KOOPIUHAT TOUKH;

TEOpEMY O IUJIOLIAN TPEYTrOJIbHUKA;

TEOPEMBI CHHYCOB, KOCUHYCOB;

ONpeIeJICHUE CKAJISIPHOTO MPOU3BEACHHS BEKTOPOB;



25

- YCIJIOBHE MEPIECHIUKYIISIPHOCTA HEHYJIEBBIX BEKTOPOB;

- BBIpAKEHUE CKAJISIPHOTO MPOU3BEACHUS B KOOPJIMHATAX U €T0 CBOMCTBA.
Ymemo:

- JTIOKa3bIBaTh OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO;

- JIOKa3bIBaTh TEOPEMY O ILJIOMIAN TPEYTOJIbHUKA;

- JTIOKa3bIBaTh TEOPEMbI CHHYCOB, KOCUHYCOB;

- O0OBSICHHUTBH, UTO TAKOE YTOJ MEXKTY BEKTOPAMHU.

4. InuHa OKPY:KHOCTH M ILUIomaab Kpyra (1 Bapuanr - 12 4; 2 papuauT - 12 u)
[IpaBuibHBIE MHOTOYTOJIBHUKY. J[JTMHA OKPY>KHOCTH U TIOIIAAb KPyra.
Ieap — BBecTM TNOHATHE MPABUWIBHOIO MHOIOYTOJIbHHMKA, JOKa3aTb TEOpPEMbl 00 OKPYKHOCTSX OINMCAaHHOM OKOJIO TPaBUIIBHOTO
MHOTOYI'OJIbHUKA WU BIMCAHHON B HEro, BBIBECTH (DOPMYIIbI, CBSA3BIBAIOLIUE IUIOIIAAb M CTOPOHY MPABUIBHOTO MHOTOYTOJIbBHMKA C paguycamu
BIMCAHHON M OMHCAHHON OKPYXHOCTEW, pacCMOTpPETh 3aJaud Ha TOCTPOEHUE MPaBUIIbHBIX MHOTOYTOJIBHUKOB; JaTh MPEACTABIEHUE O BBHIBOJIE
(dbopMyI JJTMHBI OKPYKHOCTH U IUIOIIAIN KPyra, BEIBECTH (GOPMYJIbl JUIMHBI OKPYKHOCTH U IUIOIIAIM KPYTOBOTO CEKTOPA.
3namo:

- OTIpEeEIIEHUE TIPABUILHOTO MHOTO YT OJIBHUKA,

—  TeopeMbl 00 OKPYKHOCTSAX OIMMCAHHON OKOJIO MPaBUJILHOIO MHOTOYI'OJIbHUKA U BIMCAHHOU B HETO;

- (bopMyInbl 151 BBIYMCIEHUS YIi1a, IO U CTOPOHBI IPaBUIIBHOTO MHOTOYTOJIBHUKA U PaJiiyca BIMCAHHON B HETO OKPYXHOCTH;

- (bopMyIbl JUTMHBI U YT OKPYKHOCTH, IJIOIIAIN Kpyra U KpyroBOIro CEKTOpa.
Ymemos:

- JI0Ka3bIBaTh TEOPEMBI 00 OKPY>KHOCTSIX ONMCAHHOM OKOJIO IIPABUIBHOIO MHOTOYTOJIbHUKA U BIIMCAHHOMU B HETO;

- BbIBECTU ()OPMYJIBI [T BHIYMCIIEHUS YIIa, IJIOIAH U CTOPOHBI IIPaBUIIBHOTO MHOTOYI'OJIbHUKA U PaJyca BIMCAHHON B HETO OKPYXHOCTH;

- IPUMEHATh (POPMYJIBI JUIsl BEIUMCIIEHUS YIJIa, MJIOUIAJM U CTOPOHBI IPABUIBHOIO MHOTOYTOJIBHUKA U PaJlyca BIMCAHHON B HETO OKPYXKHOCTH,
(bopMyIbl JUIMHBI U AYTH OKPYKHOCTH, IIJIOIIAN Kpyra U KpyroBOIO CEKTOpa MU PEeIIeHUH 3a1au.

5. IBmxenus (1 Bapuant - 10 u; 2 Bapuanr - 12 u) I[lonstue apmwxenus. [lapannenbHblid MEPEHOC U IOBOPOT.

Leab — BBECTH MOHATUS OTOOPAKECHUS IUIOCKOCTH Ha ceOs M JBIIKEHHS, PACCMOTPETh OCEBYH) M ILIEHTPAIbHYIHO CHMMETPUHU, HEKOTOPHIC
CBOWCTBA JIBKCHUI; TIO3HAKOMHMTB C ITapauICIbHBIM IIEPEHOCOM M TOBOPOTOM.

3namo:
— oTpefieNieHue ABIKEHUS TUIOCKOCTH.

Ymems:
—  OOBSACHUTH, YTO TAaKOE OTOOpaKEHUE TIIOCKOCTH Ha ce0s;
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JI0Ka3bIBaTh, YTO OCEBAsl W LIEHTpPaJbHAs CUMMETPHs SIBISIOTCS JABWKCHHSAMHU W, YTO MpPH JBWKCHHUU OTPE30K OTOOpaskaeTcss Ha OTPE30K, a
TPEYTrOJIbHUK — Ha PAaBHBIN €MY TPEYTOJIbHUK;
OOBSICHUTB, YTO TaKOE MapaJUIeIbHBIN IEPEHOC U TIOBOPOT;
JIOKa3bIBaTh, YTO MApaJUIEIbHBIA IEPEHOC U TOBOPOT SIBJISIFOTCS IBUKEHUSAMH IJIOCKOCTH.
6 . 06 akcuoMax IJIAHUMETPHH- 24
7. IloBropenne. Pemenne 3axau (1 BapuanT - 7 4; 2 Bapuaut - 11 u)
3akpernieHue 3HaHUI, yMEHUI U HaBBIKOB, MOIYYEHHBIX Ha ypOKax MO JIaHHBIM TeMaM (Kypc reoMeTpuu 9 kiacca).
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No Conep:kanue yaeOHOT0O MaTepHuaa KomnnuectBo 4acos XapaKkTepuCTHKa OCHOBHBIX BUJIOB JEATEIHHOCTH YUEHHUKA
ITyHKTa (Ha ypoBHE y4eOHBIX IEHCTBHIA).
1 BapuanT | 2 BapuaHt
BBoaHoe noBTopeHue 0 2
I'nasa I X. BekTopst 8 D opMyTHPOBATH OTIPE/ICNECHNS U WIITIOCTPUPOBATH MMOHATHS BEKTOPA, [UTUHEI
76-78 IToHsiTHE BEKTOpa 1 (Momysnst) BeKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
79-82 CnoxeHue 1 BRIYUTaHHE BEKTOPOB 2 BbI4HCAATL 17IMHY ¥ KOOPJAMHATBI BEKTOPA.
83-85 YMHOXKEHHE BEeKTOpa Ha yucio. [I[puMeHeHue 3 HaxoauTh yron Mexay BEKTOpaMH.
BEKTOPOB K PEIICHMIO 3a/1a4 BoInoHATL onepanry Haa BEKTOpaMu.
Pemenye 3a1a4 1 BBINOTHATH MPOEKTHI 110 TEMaM HCIOJIb30BaHUSI BEKTOPHOTO METO/A MPU
KonTposbHas padora Ne 1 o Teme «Bekropbi» 1 peLIeHNH 3a1a4 Ha BBIYMCIICHHS U JOKa3aTeIbCTRA.
I'naBa X. MeTox KoopauHaT 10 11
86-87 Koopaunatel BekTOpa 2 2 OO0BACHATH U HITIOCTPHPOBATH MTOHATHE EKAPTOBOM CUCTEMBI KOOPAWHAT.
88-89 TIpocTeiiline 3a1a4n B KOOPAUHATAX 3 3 BBIBOIMTDL U HCIIOJIL30BATH (YOPMYIIBI KOOPIMHAT CEPEANHBI OTPE3Ka,
90-92 VpaBHeHNe OKpYKHOCTH 1 IPAMOIL 3 3 PAcCTOSHUS MEKLY ABYMSI TOUKAMH IJIOCKOCTH, YPaBHEHUS PSAMON
Pemmenue 3amau 1 2 OKPY’KHOCTH.
BBINOJHATH NPOEKTHI 10 TEMaM HUCHOJIb30BaHUS KOOPIUHATHOTO METOIa TIPH
Konrponbhas padora Ne 2 o Teme «»Merox 1 1
PEIICHNH 33124 Ha BHIYMCICHUS U TOKa3aTeIbCTBa
KOOpIMHAT
InaBa XI. D opMyIHPOBATH U A0OKA3BIBATH TEOPEMY COOTHOILICHHUSX MEXTY CTOPOHAMH H
CooTHOLIEHUS MEKAY CTOPOHAMU U yIJIaMH 11 15 yIJIaMH TPEYrONbHUKA.
TpeyroiasHuka. CKajisipHoe Npou3BeaeHne D opMyaHpPOBATH OIPENENCHUS U MITIOCTPUPOBATD [TOHITHS CHHYCA, KOCHHYCA,
BEKTOPOB TaHTeHCa U KOTAHI'€HCa OCTPOTO YIJIa MPSIMOYrOJIBHOIO TPEYTOJIbHHKA.
93-95 Cunyc, KOCHHYC, TAHT€HC yTia 2 3 BbiBoauTHL (OopMyIbl, BEIpaskarouue GyHKIUH yIila IPsIMOYTOJIBHOTO
96-100 COOTHOIICHHUS MEXKAY CTOPOHAMH U YTIIAMHU 5 5 TpeyronsHu27 A depe3 ero cropoHbl. @OpMYJIHPOBATH OIPE/ICICHHUS CHHYCA,
TPEYrOJbHUKA KOCHHYCa, TAHTeHCa, KoTaHreHca yriioB ot 0 1o 180°. BeiBoquTh hopMyIH,
101-104 CKaJsipHOE TIPON3BE/ICHIE BEKTOPOB 2 3 BEIpaxarome GyHKkuuu yraos ot 0 mo 180° gepes HyHKINH OCTPHIX YTIIOB.
Pemienue 3anau 1 3 D opMyJIHPOBATh U Pa3bsCHATH OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO. [1o

3HAYEHUAM OZHOW TPUTOHOMETPHIECKOH (DYHKIMHU YIi1a BHIYMCISTh 3HAUCHUS
JIPYIUX TPUTOHOMETPUUECKHUX (PYHKIMH 3TOro yria. @opmMyJaupoBaTh U
JIOKa3bIBATh TEOPEMBI CHHYCOB M KOCHHYCOB.
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HaXOIlI/ITL Yroj MCKay BEKTOpaMHu, CKaJIAPHOC IMTPOU3BEACHUC BEKTOPOB,
(I)OpMyJ'II/IPOBaTI) ¥ 000CHOBEIBATh YTBECPIKACHUA O CBOIiCTBax CKaJISIpHOT'O
IMPON3BEACHNA BEKTOPOB,; UCIOJIB30BATh CKAJAPHOC NPOU3BCACHUC BEKTOPOB IIPU
pCUICHNH 3aaa4.

Konrponbnas pabora Ne 3 o teme "Pemmenue 1 1
TPEYroJbHUKOB"
I'nasa XII. PacnosHaBaTh MHOTOYT'OJIbHUKH, (DOPMYJIHPOBATH ONpECICHUE U IPHBOANTH
JTMHA OKPYKHOCTH M IJIOIIAAb KPyra 12 12 MPHUMeEpPbl MHOTOYT OJIbHUKOB.
105-109 [TpaBuiIbHBIE MHOTOYTOJIBHUKH 4 4 D opmMyIHPOBATH U A0KA3BIBATH TEOPEMY O CYMME YIJIOB BBIITYKJIOTO
110-112 JUIMHA OKPYXXKHOCTH M ILIOIAAb Kpyra 4 4 MHOIOyTOJIbHHUKA.
Perenue 3anau 3 3 HccenenoBath cBOiCTBA MHOTOYTOJIbHUKOB C TIOMOIIBIO KOMITBIOTEPHBIX
Konrponbhas pabora Ne 4 o Teme "/[nuna 1 1 NporpaMm.
OKPY/KHOCTH M IUIOIIA(b Kpyra" DopMyJIHPOBATH U J0KA3BIBATH TEOPEMBI O BIMCAHHON U ONMCAHHON
OKPYKHOCTSIX MHOTOYTOJIbHHKA.
OO0bsICHATH NOHATHA JUTMHBI OKPYXHOCTH U TUTOIIAIU KPYTa; BEIBOAUTH
(bOpMyJ'[I)I JUIST BBIYUCJICHUS JIMHBI OKPYKHOCTH U JUIMHBI YT, TUIOIAAN Kpyra u
IJIOIIAIM KPYTOBOTO CEKTOPA.
Pemate 3a7aun Ha 10Ka3aTeNbCTBO U BeIYMCICHUS. MoaeInpoBaTh ycloBUE
3aJlauy C IIOMOLIBIO YEPTEKa UM PUCYHKA, MPOBOAUTD JONOIHUTEIbHBIE
MOCTPOEHHUS B X07ie pelicHus. MHTepnpeTHpPOBaTh NOIY4YCHHbII pe3ynbTaT U
COTOCTABJIAATH €TI0 C YCIOBHEM 3a/1a4H.
HccenenoBarts cBoiicTBa KOHGUTYpaluii, CBI3aHHBIX C OKPY>KHOCTBIO, C IOMOILBIO
KOMITBIOTEPHBIX IIPOTPaMM.
Pemath 33724y Ha MOCTPOCHUE, JOKA3aTEIbCTBO U BBIUHMCICHHUSI.
Tnasa XIII. IBu:kenus 8 9 OO0BACHATH U HWUTIOCTPUPOBATH IIOHATHSA paBeHcTBa QUTyp, mogodus. CTpOUTh
113-115 [loHsTHE TBIXKEHUS 2 3 paBHBIE U CUMMETPHYHBIE (DUTYpPHI, BHIMOJIHATH [TapauIeIbHBII EpeHoC U
116-117 [MapayienbHbIil IEpeHOC U TOBOPOT 3 3 TIOBOPOT.
Perrenue 3amau 2 2 HccaenoBarth CBOMCTBA JBMKEHUN € IOMOIIBIO KOMIBIOTEPHBIX IPOIPAMM.
KonrponbHast pabora Ne 5 mo Teme "JIBrkenus" 1 1 BBINOJHATB POEKTHI [0 TEMaM I€OMETPHUYECKUX MPeoOpa3oBaHIH Ha
TUIOCKOCTH.
I'naBa XIV. HauanbHble cBeJeHUs U3 8 8 OOBACHATH, YTO TAKOE MHOTOTPAaHHHUK, €r0 TpaHH, pEOpa, BEpIINHbI, AUArOHAIIH,
cTepeoMeTpHH KakOW MHOTOTPaHHUK HA3bIBAE€TCA BBIIYKJIBIM, @PU3Ma, BBICOTA IPU3MBI,
118-124 MHororpaHHUKA 4 4 MapaJuleNenuiesi, MpamMua, IIHHADP, KOHYC, cdepa, map.
125-127 Tena BpamieHus 4 4 OObSICHAATB, YTO Takoe OOBEM MHOTOTPAHHWKA, IUIOHNIAJh MOBEPXHOCTH

MHOTOTPaHHHUKA.
HccaenoBaTh CBOMCTBA MHOTOTPaHHUKOB.
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HaxoanTh 005EM U IIOMIAb TOBEPXHOCTH MHOTOTPAHHHKA.

YMeThb CTpOUTE U pacno3HaBaTh MHOTOTPAHHUKH.

YMeTh JIOTMYECKH MBICIWTH, OTCTaWBaTh CBOIO TOUKY 3pPEHUS U BBICTYIIMBATh
MHEHHE IPYTUX, paboTaTh B KOMaHJIE.

00 akcuomMax IJIAHUMETPHHU 1 1 BocnponsBoauts HOopMyIHPOBKY ONpEIENeHHH, aKCHOM, TEOPEM;
KOHCTPYMPOBATH HECIIOXKHBIE OIPEIETICHHUs CAMOCTOsTeNIbHO. Bocpon3Boauth
(hOopMyYIHPOBKHY U JJOKa3aTENbCTBA N3yYEHHBIX TEOPEM, MPOBOAUTD HECIOXKHBIE
JIOKa3aTelbCTBA CAMOCTOSITENILHO, CCHIJIATHCA B X0/1e 000CHOBAHHH Ha Ompe-
JICTICHUSI, TEOPEMBI, AKCHOMBI.

Ypoxu noBTOpeHust 10 10 3HaTh MaTepuall, U3YUYCHHBIN B Kypce MAaTEMATHKH 3a 7-9 KI1acChl.

Pemenue 3aau 7 7 Biagets o0myMu npueMaMu peIieHus 3a1a4.

Hrorosas KOHTponbHas paboTa 2 2 YMeTb npuMeHsITh MOJyIEeHHbIC 3HAHUS Ha TIPAKTHKE.

OO0obuiaroumii ypok 1 1 YMeTh 10rMuecKky MBICIIUTL, OTCTAUBATh CBOXO TOUKY 3PEHUS U BBICIYLINBATh
MHEHHE JIPYTUX, paboTaTh B KOMaH/IE.
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