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JIOKYMEHT HNOAMMCAaH 3JEKTPOHHOU MOMUCHIO.

IHosicuuTeabHAA 3aNMCKa

PaGouast mporpamma mo reoMeTpud ais 9 Kjacca cOcTaBieHa B COOTBETCTBUU C NMPABOBBIMH H
HOPMATHBHBIMH J0KYMEHTAMMU:

o DepepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii denepamumnyy;

e mnpuka3za Munnpocsemenus: ot 22.03.2021 Ne 115 «O6 yrBepxxkaenuu Ilopsaka opraHuzanuu u
OCYIIECTBIICHHUSI 00pPa30BaTENbHON JIESATEILHOCTH 10 OCHOBHBIM 00I1€00pa30BaTeIbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHBIM MpOrpaMMaM HavyalbHOTO OOIEro, OCHOBHOTO OOIIEr0o U CpeaHero ooOIero
o0pa3zoBaHus» (pacpocTpaHseTcs Ha npaBooTHoIEeHus ¢ | centsaops 2021 rona);

e mpukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxkacHuun ®@I'OC 0CHOBHOTO OOIIETO
o0pa3zoBaHHY;

o CII 2.4.3648-20 «CaHuTapHO-3MIUAEMHOJIOTHYECKHE TPEOOBAHMS K OPraHU3alUsIM BOCIIUTAHUS U
00y4YeHHs, OTAbIXa U O3JJOPOBJICHUS JCTEH M MOJIOJEKU», YTBEP)KICHHBIX MOCTAHOBJICHHUEM TJIaBHOTO
canutapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnennyeckue HOpMaTUBbI U TPEOOBAHUS K 00ECIIEUEHNIO OE€3011aCHOCTH
u (mm) Oe3BpeAHOCTH Ui YelOBeKa (aKTOPOB CpeAbl OOMTAHMS», YTBEPKICHHBIX MOCTAHOBJICHHUEM
IJ1aBHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

e denepanbHOro NepeyHsi y4eOHUKOB, TOMYIIEHHBIX K UCIOJIb30BaHUIO NIPU PeAIM3allui HMEIOLIUX
TOCYJapCTBEHHYIO aKKpPEIUTAIMI0O 00pa3oBaTENbHBIX MNPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o0miero, cpenHero oOmiero o00pa3oBaHUS OPraHU3alUSMU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NEeATEIbHOCTb, YTBEPXKIAEHHOTO IIpuKa3oM MunHucrtepcrBa npocsemieHus Poccuiickoir denepauun oT
20.05.2020 Ne 254 (c u3sMeHEHUSIMHU U JomoaHeHussMu oT 23.12.2020);

e Paloueii nporpammel Bociutanust MKOY «COII Ne 31» n.Boctok;

YMK

1. ABtopckas mporpamma A.I'. Mep3msk, B.b. Tlononckuii, M.C. fAxup, E.B. byuko (Maremaruka:
nporpammsl: 5—11 knacest A.I'. Mep3msik, B.b. ITononckuit, M.C. fkup, E.B. bynko /. — M.: Benrana-
I'pad, 2020— 152 c.)

2. T'eomerpus: 9 kmacc: y4eOHMK Ui ydamuxcs oO0IIeoOpa3oBaTeNbHBIX yupexaeHuit / A.T.
Mepsinsik, B.b. Tlononckuit, M.C. SIkup. — M.: Benrana-I"pad, 2020

3. Teomerpusa: 9 kimacc: JAMJAKTMUECKHE  MaTepuanbl:  MOcoOMe  JUId  ydalluxcs
oOmeobpaszoBarenbHblx opranu3anuii / A.I'. Mepansak, B.b. [Tononckuii, E.M. Pabunosuy, M.C. Sxup.
— M.: Benrana-I'pag, 2020

4. Teometpust: 9 knacc: meroandeckoe nmocooue / A.I'. Mepznsxk, B.b. [lononckuit, M.C. SAxup. —
M.: Benrana-I'pad, 2020

Iein kypcea:

OpnHON M3 OCHOBHBIX LIE€JE€M M3y4EHHUS T€OMETPUU SIBISETCS Pa3BUTHE MBIIUIEHUS, IPEXKAE BCETO
(dbopMupoBaHue aOCTPaKTHOTO MblIIIeHUs. B nporecce u3yueHus: reoMeTpun GopMUPYIOTCS JIOTUYECKOE
U QITOPUTMUYECKOE MBIIUIEHHE, a TakXe TaKhe KauyecTBa MBIIUICHHUs, Kak CHia W T'HOKOCTb,
KOHCTPYKTUBHOCTb U KPUTHUYHOCTb.

3apaum:

® pa3BUTHE JIOTMYECKOTO W KPUTHYECKOTO MBINUICHUS, KYJIBTYpPhl pEYd, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

° q)OpMI/IpOBaHI/Ie Ka4u€CTB MBIIIJICHHA, HGO6XO)II/IMI)IX g agantTagqui B COBPEMCHHOM
MH(POPMAIIMOHHOM OOIECTBE;

® pa3BHTHE HHTEpECa K MAaTEMaTHYECKOMY TBOPUECTBY M MAaTEMAaTHUECKUX CIIOCOOHOCTEH;
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e (opMmupoBaHUE MpeICTaBICHU O MaTeMaTHKe KaK YacTH OOIe4eTIOBEYECKOH KYIbTYpPHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBUWIN3ALUN U COBPEMEHHOI'0 OOIIECTBA;

® pa3BUTHE TIPEACTABICHUH O MareMaTHKe Kak QopMe ONHCAaHWS W METOJe MO3HAHUSA
JEHUCTBUTEIBHOCTH, CO3JJaHUE YCIOBHUH UIsl IPUOOPETEHHS NIEPBOHAYAIILHOIO OIBITa MaTEMaTUYECKOTO
MOJIETIUPOBAHUS;

e (opmupoBanume 00X CIOCOOOB WHTEIUIEKTYyaJbHON JIEATEIBHOCTH, XapaKTEPHBIX s
MaTeMaTHKU M SBISIOMUXCS OCHOBOW IO3HABATENBHON KYJIbTYpPbI, 3HAYMMOHN JJIs Pa3sIUUHBIX cdep
YeJI0BEYECKOU JCSITEIbHOCTH;

® OBJIAJCHHEC MATEMAaTHYECKUMH 3HAHMSMHU M YMEHUSMH, HEOOXOIUMBIMH JUIS TPOJOJKEHUS
o0y4eHHs B CTaplled IIKOJEe WIM HHBIX 00I1e00pa30BaTENbHBIX YUYPEKICHHUIX, M3YUECHUS CMEXKHBIX
JOUCLIUILINH, IPUMEHEHMSI B IOBCEAHEBHON KU3HU;

e co3gaHue (QyHAAMEHTa JUII MaTeMaTH4YeCKOTO pa3BUTHS, (OpPMUPOBAHHS MEXaHHU3MOB
MBIIIEHMS], XapaKTEPHBIX /11 MaTEMAaTUYECKOU JEATEIbHOCTH.

® pa3BUTHE HABBIKOB (PYHKLMOHAJIBHON I'PaMOTHOCTH, KOTOPBIE XapaKTEpU3YIOTCS CIHOCOOHOCTBIO
peliaTh CTaHJApTHbIE JKU3HEHHBIE 3aJaud B pa3IMYHBIX cdepax KHU3HEIEATEIbHOCTH Ha OCHOBE
[IPEUMYIIECTBEHHO IPUKIIAIHBIX 3HAHUM.

Mecto Kypca MaTeMaTuUKU B y'leﬁHOM IJiaHe

Pabouast mporpamMma cocraBiieHa B COOTBETCTBHH C aBTOPCKOHM mporpammoii: (A.I'. Mep3mnsk, B.b.
[Tononckuit, M.C. fAxup, E.B. byuko (Maremaruka: nporpammsl : 5-9 kmaccet A.I'. Mep3msik, B.b.
[Tomonckuii, M.C. Sxup, E.B. Byuiko /. — M. : Benrana-I'pag, 2019. — 112 ¢.), ma 70 gacos.

ITo aBTOpCKOI TpOorpamme: 68 4yacoB, 2 4 B HEJEIIO

Conep:xanue yueOHOI0 npeamera

IMoBTOpenue 3a 7-8 kiaacc 3uaca

1.Pemienue TpeyrojibHuKkoB 14 yacos

CuHyc, KOCHHYC, TaHTeHC W KoTanreHc yria ot 0° mo 180°; Teopema CHHYCOB, TeopeMa KOCHHYCOB;
peleHre TPEeYroJbHUKOB; (POPMYJIIBI [J1s1 BBIYMCICHUS IO N TPEYTOJIbHUKA.

2. [IpaBuibHbIe MHOTOYTOJIbHUKH 10 yacos.

ITpaBuIbHBIE MHOTOYTOJIBHUKY M UX CBOMCTBA; JITMHA OKPYKHOCTH; IUIOIIAAb Kpyra.

3./lexapTOBbI KOOPAUHATHI Ha IJIOCKOCTH 12 yacoB

PaccrosiHre MeXy TOUKaMu ¢ 33JaHHBIMU KOOPJMHATaMH; KOOPAWHATHI CEPEAMHbI OTPE3Ka; ypaBHEHUE
(Gurypsl; ypaBHEHUE OKPYKHOCTH; YpaBHEHHE MPSAMOI; yrioBoi KO3 (HULIUEHT NPSIMOIL.

4.BekTopsl. 13 yacos.

[TonsiTre BekTOpa; KOOPAMWHATHI BEKTOPA; CIOKEHUE M BBIYMTAHHWE BEKTOPOB; YMHOXEHHME BEKTOpa Ha
YHCII0; CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB.

S5.'eomeTpuyeckue npeodpazoBanust S 4acos

JlBmwxeHue (mepemenieHune) (GUryphl; NapajulelbHBI MEpPEHOC; oceBas M LEHTpaJibHas CHUMMETPUS;
MMOBOPOT; TOMOTETHUS; mojgooue puryp.

6. IToBTOpenune u cucremaTusanus yaeOHoro marepuana. 11 gacos.
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IInanupyemsle pe3yJibTaThl

W3yyeHne reoMeTpuu MO JAHHOW MporpamMMe CHocOoOCTBYeT (DOPMHPOBAHUIO Y YyUaIIHXCS
JIMYHOCTHBIX, METANpPEeIMETHBIX M MNpPeIMEeTHbIX pPe3yJbTATOB OOyUYCHHs, COOTBETCTBYIOIIUX
TpeboBaHUsAM (eepaTbHOr0 rOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOIO OOIIEro
oOpa3oBaHwUs.

JInyHOCTHBIE pPe3yJIbTAThI:

1) BocnHuTaHHE POCCUHCKOM I'pak1aHCKON MICHTUYHOCTH; MATPUOTH3MA, YBaKeHUs K OTe4ecTBy,
OCO3HaHUs BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH

2) OTBETCTBEHHOE OTHOILIEHHWE K YYEHHIO, TOTOBHOCTb U CHOCOOHOCTh OOy4arommxcs K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHUIO U IO3HAHUIO;

3) OcCO3HaHHBIH BBHIOOP W MOCTPOCHUE NAJbHEUIEH WHIWBHIYAIBHOW TPAGKTOPHUU OOpa30BaHUS
Ha 0a3e OpPUEHTHPOBKH B Mupe mpodeccuii W mpodecCHOHANBHBIX MPEANOYTCHUH C yd4EToM
YCTOMYMBBIX IMO3HABATEIbHBIX WHTEPECOB, @ TaK >K€ Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIIEHUSA K TPYY, pa3BUTHUE OMBITA YYACTHS B COLIMAIIBHO 3HAUUMOM TPYIE;

4) yMeHHe KOHTPOJIMPOBAThH MPOIIECC U Pe3yNbTaT yueOHOW U MAaTEeMAaTUYECKOM IeATeIbHOCTH;

5) KPUTUYHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOIYUBOCTh, AKTHMBHOCTb TIPH PEIICHUU
MaTeMaTHYeCKUX 3a7au.

MeTaHpeIlMeTHble pe3ylibTarbl:

1) ymMeHne caMOCTOSITENIbHO ONPENEIIATh LENU CBOEr0 00y4eHUsl, CTaBUTh U (POPMYJIMPOBAThH IS
ce0s HOBBIE 3a/1auM B yu€0e, pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATENBHOM JIEATEIbHOCTH;

2) yMEHHE COOTHOCHTH CBOHM JICUCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMHU, OCYLIECTBISATH
KOHTPOJb CBOEH JNEATEIBHOCTH B MPOIIECCE TOCTHKEHUS pe3ysbTara, ONpeesiTh CIOCOOb! IeUCTBUS
B paMKaxX TPEIJIOKCHHBIX YCJIOBUM M TPeOOBaHMM, KOPPEKTUPOBATH CBOM ACHCTBUS B COOTBETCTBUU
W3MEHSIOLIENCS CUTYallUE;

3) YMeHune ompenensTh TOHSATHA, CO3[aBaTh OOOOIICHUS, YCTaHABIWBATh AHAJIOTHH,
KJIacCU(UIIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHHU VI KIIaCCUDUKALINYL;

4) yMeHHE yCTaHaBIWBATh NMPUYUHHO- CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKUE PACCYKIICHUS,
YMO3aKJIIOUeHUs (MHAYKTUBHOE, IeyKTUBHOE, 10 aHAJIIOTUH) U JIeTIaTh BHIBOJIBI

5) ymMeHue WUIIOCTPUPOBATh HW3YUYEHHBIE TOHATHUS M CBOWCTBA (PUTYp, OIMPOBEPraTh HEBEPHBIE
YTBEPKIACHHUS

6) pa3BHUTHE KOMIIETEHTHOCTH B 00JIACTU MCIOJIb30BaHUsI MH(GOPMAIITMOHHO-KOMMYHUKAITMOHHBIX
TEeXHOJIOTHH,

7) TepBOHAYATBHBIE MPEJCTABICHUS O HAESIX W METOJaX MaTeMaTUKU KakK 00 YHHWBEpPCaTbHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEACTBE MOJEIMPOBAHUS SBICHUHN U ITPOLECCOB;

8) yMeHHWe BHWJIETh MATEeMAaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOM CUTyaIllud B JPYTHX
JTUCLMUIUITMHAX, B OKPYKAIOLIEH )KU3HU;

9) ymeHHe HaXOIuTh B Pa3IMYHBIX MCTOYHHMKAX WH(OpMAIHi0, HEOOXOAUMYIO ISl PEHICHUS
MaTEeMaTHYECKUX MPOOJIeM, U MPEICTABIATh €€ B TOHATHON (opMe, IPUHUMATh PEIICHUE B YCIOBUSAX
HEMOJIHOM WM U30BITOYHON, TOUHOW MIJIM BEPOSITHOCTHON MH(OpMaIUY;

10) VYMeHue MOHMMATh M HCIIOJNB30BaTh MaTEMaTHUYECKHE CPEJCTBA HATISTHOCTH (Tpadukw,
TaOJIHUIIBI, CXEMBI | JIP.) JUTSl LULTIOCTPAIIMW, HHTEPIPETAIUH, apTyMEHTAIIUN;

11) yMeHue BBIIBUTATH THUMOTE3bl MPU PEIICHUU 3a7a4d, MOHUMATh HEOOXOIUMOCTh UX
MPOBEPKHU;

12) moHWMaHWE CYIIHOCTH AalTOPUTMHUYECKUX TPEANUCAHWA U yMEHHE JeiCTBOBATH B
COOTBETCTBHUH C MPEI0KEHHBIM AITOPUTMOM.
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DyHKIMOHAIbHASA TPAMOTHOCTD

(DOpMI/IpyeTCH YMCHHUE TIPUMCHATH 3HAHUA O MAaTEeMaTUYCCKHUX, CCTCCTBCHHOHAYYHBIX, nu
O6H.[GCTB€HHLIX SABJICHUAX IJIA pCIICHUS ITOCTABJICHHBIX IIEPCA YUCHUKOM IPAKTHYCCKUX 3a/1a4.

ypOBeHB IIOHMMAaHH U IIPUMCHCHU A

HaXOI[I/ITB 1 U3BJICKATb MAaTCMAaTUUYCCKYIO PIH(bOpMaI_[I/IIO B pa3JIMYHOM KOHTCKCTC U

HpI/IMeHHTB MAaTEMATUYCCKHUE 3HAHUS JIA pCIICHUA pa3HOTI'o poaa HpO6J'IeM

IIpenmeTrHble pe3yabTaThl:

® OCO3HAHUE 3HAYEHUS '€OMETPUU B MOBCETHEBHOM KU3HU YEIIOBEKA,

e T[peJICTaBIIEHHE O TEeOMETpUU Kak cdepe MaTeMaTHyecKoil aesTrenbHOoCcTH, 00 sramax eé
pa3BUTHUSA, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBUIM3ALINH;

® pa3BUTHE YMEHHUE padOTaTh C YYCOHBIM MAaTEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATH M3BIIEKATh
HEOOXOAMMYI0 MH(OpPMAIKIO), TOYHO M TPAMOTHO H3JIaraTh CBOU MBICIU C MPUMEHEHHEM
MaTeMaTUYeCKON TEPMUHOJIOTUU M CHUMBOJIHMKH, MPOBOJIUTH KIacCHU(PHUKAIMIO, JIOTUYECKUE
00OCHOBAHHS;

e BiajeHue 0a30BbIM MOHATUHHBIM aNlIapaToOM [0 OCHOBHBIM pa3zesiaM COJEp>KaHus;

e cucTeMaTH4eckue 3HaHus 0 GUrypax u UX CBOIMCTBAX;

® [MPAKTUYECKU 3HAYMMbIC T€OMETPHUYECKHE YMEHUS W HaBBIKM, UX MPHUMEHEHHE K PEIICHUIO
FEOMETPUUECKUX M HETEOMETPHUECKUX 3aj1ay, MPeroararpiee yMeHus:

n300pakaTh (PUrypbl Ha IVIOCKOCTH;

HCIIOJIBb30BaTh FGOMCTpI/I‘ICCKI/If/i A3BIK JIA OITMCAaHUA NPEAMETOB OKPYKAIOIICTO MHPA,
HU3MCPATH JJIMHBI OTPEC3KOB, BEJIMYUHBI YIJIOB.

pacrno3HaBaTh U U300paXkaTh paBHbIE (PUTYpHI;

BBITOJIHATH IOCTPOEHUE T€OMETPUUECKUX (DUTYP C MOMOLIBIO HUPKYJIIS U IMHEHKH;
YUTaTh U UCIOJIB30BaTh HHPOPMAIUIO, IPEJCTABICHHYIO HAa YepTekaX U CXEMax;
MPOBOJUTH MPAKTUYECKUE PACUETHI;

Pemenue TPEYroJbHUKOB

Y4eHuK HAYYHTCH:

Dopmynuposamo:

onpedenenus: CUHYyca, KOCUHYCa, TAHT€HCa, KOTAaHTeHCa yIila OT 0 10 180°;

C60UCME0 CBA3M JUIMH TUaroHaJIel U CTOPOH NapajuleIorpaMMa.

Dopmynuposamv U Pa3bICHITH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BBIUMCIATH 3HaueHue
TPUTOHOMETPUUYECKON (DYHKIIMHU YTJia 110 3HAUEHUIO OJHOM U3 €ro 3aJaHHBIX (PYHKIUI.

Dopmynuposams W I0Ka3bIBATh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBbl KOCUHYCOB U
CHUHYCOB, O IUIOIIA X ONMCAHHOTO MHOT'OYTOJIbHUKA.
3anucvieamov 1 10Ka3bIBaTh GOPMYJIIBI ISl HAXOKIEHUS TUIOIIAIU TPEYroJIbHUKA, PaJnyCOB BIMCAaHHOW U
OIHMCAaHHOM OKPYXHOCTEH TPEYTOJIbHUKA.

IIpaBWiIbHBIE MHOTOYTOJIbHUKH

Yd4eHuK HAYYHTCH
Iloacuams, 4TO TaKO€ LEHTP U LEHTPAJIbHBIA yroJl MPaBUIBHOIO MHOTOYI'OJIbHMKA, CEKTOP U CEIMEHT
Kpyra.
Dopmynuposama:
onpedenenue TPaBUIBHOTO MHOTOYTOJIbHUKA;
c60ticmea NPABUIIBHOTO MHOTOYTOJIbHHKA.
Lloka3zvlieams CBOMCTBA IPaBUIIBHBIX MHOTOYTOJIbHUKOB.
5
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3anucvieamsv 1 pazbACHATH HOPMYIIBI JTUHBI OKPYKHOCTH, TUIOILAAHN KpPYTa.

3anucvieamv M 0Ka3bpIBaTh (POPMYJIBI UIMHBI AYTH, MJIOLIATU CEKTOpa, (HGOPMYIbl AT HAXOXKIAECHUS
paauycoB BIIMCAaHHOM U OIMCAaHHON OKPYXKHOCTEH IIPaBUIIbHOTO MHOTOYT'OJIbHUKA.

Cmpoums ¢ TIOMOIIBIO UUPKYJISd M JIMHEWKM IPABUJIbHBIE TPEYTOJbHUK, YETBIPEXYIOJIbHUK,
LIECTUYTOJIbHUK.

I[eKapTOBLI KOOPAMHATHI HA IIJIOCKOCTH

YuyeHuk HAYy4YUTCH.

Onucvieams MPSIMOYTOJIBHYIO CUCTEMY KOOPIUHAT.

Dopmynuposams: OIpeNeIeHUEe ypaBHEHUs (UTYpbl, HEOOXOJUMOE U JOCTaTOYHOE YCIOBHS
MapajuIeIbHOCTHU JIBYX MPSMBIX.

3anucvieams U MOKa3bIBaTh (POPMYJIBI PACCTOSHUS MEXKIY JIBYMS TOYKAMH, KOOPIMHAT CEPEIUHBI
OTpe3Ka.

Buvisooums ypaBHEHWE OKpPYKHOCTH, OOINEe ypaBHEHHWE TPSMOH, ypaBHEHHWE TPSIMON C YIJIOBBIM
ko3 (ppurmeHTom.

Hoxkazvieams HEOOXOTUMOE B JOCTATOYHOE YCIOBHE NApAIICIbHOCTH JIBYX MPSMBIX.

IIpumensimv N3ydeHHBIC ONIPEICIICHHS, TEOPEMbI U (HOPMYJIbI K PEIICHUIO 3a1a4

BekTophbl.
YYyeHUK HAYYUTCH:

Onucvbléams TOHIATHUS BEKTOPHBIX U CKAJSIPHBIX BeIMYUH. MImocTpupoBaTh NOHITHE BEKTOPA.
Dopmynuposamy:

onpeoeneHus: MOIYyNs BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPIMHAT BEKTOpA,
CYMMBI BEKTOPOB, PAa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOXXCHHSI BEKTOpa Ha YHCIIO,
CKaJIIPHOTO IIPOU3BEIEHUS BEKTOPOB;

C601iCMeEa: PaBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX BEKTOPOB, CJIOKEHMSI BEKTOPOB, KOOPJIWHAT BEKTOPA
CYMMBI U BEKTOpa Pa3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUs BEKTOpa Ha YHCIIO,
CKaJIIPHOTO TIPOU3BEICHUS JBYX BEKTOPOB, IEPIICHANKYIISIPHBIX BEKTOPOB.

/Jloka3vlieams TEOPEMBI: O HAXOXKJIEHUU KOOPJIMHAT BEKTOPa, O KOOpJAMHATaX CyMMBbl U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUM KOJJTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXJAECHUH CKAJIIPHOTO NMPOU3BEICHHS IBYX
BEKTOPOB, 00 yCIOBUH NMEPIEHAUKYISIPHOCTH.

Haxooums xocunyc yriia MeXIy ABYMs BEKTOPAMHU.

Ipumenamo n3ydeHHbIE ONIPENETICHUS, TEOPEMbI U (POPMYIIBI K PELLIEHUIO 33124

I'eomeTpuuyeckue npeodpasoBaHus
Y4eHuK HAYyYHTCH:

IIpusooums ipuMepsI ipeoOpazoBanus GUryp.

OnuceiBath mpeoOpazoBaHus (UTYp: TMapaIeNbHBIA TIEPEHOC, OCEBas CHUMMETpPHs, LEHTpalbHas
CUMMETPHS, TIOBOPOT, TOMOTETHS, TIOJI00HE.

Dopmynuposams.

onpeodenenusl: JIBWKCHUS, PAaBHBIX (QUTYpP; TOYEK, CUMMETPHYHBIX OTHOCHTEIBHO MPSIMOW; TOYEK,
CUMMETPUYHBIX OTHOCUTEIHHO TOUYKH; (UTYpPHI, UMEIOIIEH OCh CUMMETPHUH; (PUTYpHI, UMEIOIICH IICHTP
CUMMETPHH; TOAOOHBIX (QUTYP;

ceolicmea: JIBUXKEHHS, TapaliebHOrO TIEPEeHOCa, OCEBOM CUMMETPUHU, LEHTPAILHOW CHMMETPUH,
MOBOPOTA, TOMOTETHH.
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/Jlokazvieams TEOpeMBbl: O CBOMCTBAX NApajuUIEIbHOIO IEPEHOCA, OCEBOM CHUMMETPHUH, LEHTPAIbHON
CUMMETpPHUH, IOBOPOTA, TOMOTETUH, 00 OTHOLICHUH IUIOIAAEH OJOOHBIX TPEYTrOJIbHUKOB.

I'noccapmii

II{ — npoekTHast AEeSITENbHOCTD

@I — PpyHKITMOHAIBHASI TPAMOTHOCTD
MI — MaTeMaTh4ecKasi T[paMOTHOCTb
¢r — puHaHCOBas PaMOTHOCTh



JIOKYMEHT HNOAMMCAaH 3JEKTPOHHOU MOMUCHIO.

I'eomerpus
9 kJaacce
2023-2024 yu.ron

Vuurens: T.B. Tammartosa

YyeOHo-TeMaTHYeCKHIl IJIaH

Ipuioxenne 1

Ne Ha3Banune teMbl Kou- Koi-BO VYPpOKHU ¢ «BKIIOYECHUEM»
paszaena BO KOHTPOJIbHBIX Tpoerr or
4acoB pabot

1 IloBTOpeHue 3a 7-8 kJacc 3

2 Penienue TpeyroaibHUKOB 14 1 1

3 IIpaBujibHbIE MHOTOYTOJILHUKH 10 1 1 1

4 JlekapTOBbl KOOPAMHATHI HA IIJIOCKOCTH 12 1

5 BekTophl. 13 1 1

6 I'eomeTpuueckue npeodpazoBaHus 5 1

7 IloBTOpEeHue u cucteMaTu3anus y4eOHOro 11 1 1 1
MaTepuaJa.

HUTOI'O: 68 5 3 4




JIOKYMEHT HNOAMMCAaH 3JEKTPOHHOU MOMUCHIO.

Kane}mapno —TEMATHYECCKOC IIJIAHUPOBAHUE

IIpunoxenne 2

Ne Koanuec | Dopma JlaTa
ypoka Tema ypoka TBO KOHTpPO
4yacoB | i
1 yeTBepTH
IToBTOpenue kypca 7-8 kiaacca (34)1 yerBepTh
1 TpeyronbHuk. Buael TpeyrosbHUKoB. IIpu3Haku paBeHCTBA U 1
110100Us TPEYTOJIbHUKOB
2 UYerblpexyroibHUKU. Buabl 4erbipexyroibHUkoB. CBOWCTBA U 1
npu3HaKu. QOpMyJIbl TUIOIIAJICH.
3 OKpy’KHOCTb, KacaTenbHasl U cexymas. [IpusHaku u cBoiicTBa 1
Pemienne TpeyrojibHuKoB (144)
4 Tpuronomerpuueckue ¢pynkuuu yriaa ot 0° no 180° 1
5 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
6 Teopema KOCHHYCOB 1 Kp
7 IIpuMeHeHne TeopeMbl KOCHHYCOB 1
8 Pewmenue 3amau 1
9 Teopema cHHYCOB 1
10 IIpuMeHeHne TeopeMbl CHHYCOB 1
11 Perennie TpeyrojibHUKOB 1
12 @I Pemrenue 3a1au 1
13 DopMyiibl Ul HaX0XKJICHMS TUIOIAN TPEYroJbHUKA 1
14 [Tpumenenue Gopmysbl IUIOMAAN TPEYrOJIbHUKA NPU PELICHUH 1
3aj1au
15 [TprMeHeHne pa3nuyuHbIX GOpMYJ IPU PEIICHUU 3a7a4 1
16 IToBTOpEHME 1 cucTemMaru3anys yueOHOro Marepuaa 1
17 Konmponvnas pavoma 1 no meme Pewenue mpeyzonbHuKkos 1
2 yeTBepTH
IIpaBuabHbIe MHOTOYTO0JIbHMKH(104)
18 AHaIn3 KOHTPOJIbHOM paboThl. ITpaBuiIbHbIE MHOTOYTOJIHUKH 1
19 ITpaBriibHBIE MHOTOYTOJIBHUKH. CBOWCTBA. 1
20 Panuyc BIMcaHHOW M ONIMCAHHOM OKPYKHOCTH 1
21 I1JI ITocTpoeHne npaBrIIbHBIX MHOTOYTOJIBHUKOB 1
22 JlinHa OKpyXHOCTH 1
23 Brruncnenne JIMHBI OKPY>KHOCTH 1
24 [Tnomane kpyra 1
25 @I BrrurciieHne 1miomaam Kpyra 1
26 IToBTOpeHMe U cucTeMaTr3anus yueOHOro Marepuasia 1
27 Koumponenaa  paboma 2 no meme Ilpasunvuvie 1 Kp
MHO20Y201bHUKU
JexapToBbl KoopanHathl (124)
28 AHaM3 KOHTPOJBHOM paboThl. PaccTosHMEe MeEXTy ABYMS 1
TOYKaMH C 33JJaHHBIMH KOOPAWHATAMH.
29 PaccTrosanme  Mexay  JOByMs — TOYKaMH € 33JaHHBIMHA 1
KoopanHaTamMu. KoopHaTh! cepeinHbl 0Tpe3Ka
30 [Tpumenenue Gopmys Ipu peneHny 3a1a4q 1
31 YpaBHeHue Gpurypsl 1




JIOKYMEHT HNOAMMCAaH 3JEKTPOHHOU MOMUCHIO.

3 yeTBEpPTH
32 YpaBHEHUE OKPY)KHOCTH 1
33 Pemenue 3amau 1
34 YpaBHEHHE MPSMO 1
35 CocraBiieHUE YpaBHEHUS MIPSIMOKN 1
36 Yrn0Bo# K03 HUIHEHT npsMoi 1
37 Brrancnenue yrinosoro ko3¢ duimenta npsmon 1
38 IToBTOpEHME M cUCcTeMaTH3alMs Y9eOHOTO MaTepraia 1
39 Konmponvnaa paboma 3 no meme /lexapmogvl KoopouHanvl 1 Kp
BexTopbi(134)
40 AHain3 KOHTPOJIbHOM paboTsl. [ToHsITHE BEKTOpa 1
41 Koopaunatsl BekTopa 1
42 Crio)xeHue BEKTOPOB 1
43 [TpaBmIIO CIIOKEHUST BEKTOPOB 1
44 Brruntanue BEKTOPOB 1
45 IIpaBuio BIYMTAaHUS BEKTOPOB 1
46 YMHOXKEHHE BEKTOpa Ha YHCIIO 1
47 CBOICTBO KOJUIMHEAPHBIX BEKTOPOB 1
48 CxansipHO€ MPOU3BEJICHUE BEKTOPOB 1
49 YTroa MeXy BeKTOpamMu 1
50 [Tpumenenne GopMyITbl CKaJIIPHOTO MPOU3BEICHHS BEKTOPOB 1
51 I1JI IToBTOpeHue u cucrtemarusaiys yueOHOro MaTepraia 1
52 Koumponvnas paboma 4 no meme Bexmoput 1 Kp
I'eomerpuueckne npeodpazoBanusi(54)

53 AHanu3 KOHTpOJIbHOM paloThl. JIBHkeHue (mepemeleHue) 1

burypsl

4 4eTBepTH

54 [Tapamnensubiii mepeHoc. OceBast cummetpusi, lleHTpanbHas 1

CUMMETPHSL.
55 IToBopoTt 1
56 ['omoretus. [lonobue puryp. 1
o7 ®I' [lpaktuueckas paboTa MO TMOCTPOCHUIO BCEX BHUIOB 1

JIBYDKEHUS

IoBTOopenue (114)

58 Pemrenne 3a1a4 Ha BBIYKMCICHHE IIJIOIAIN TPEYTOJIbHHUKA 1
59 Pemenne 3amad Ha HaXOXXKJEHHWE LEHTPAJIbHBIX M BIMCAHHBIX 1

YTJI0B
60 Pemenue npsMoyrosabHbIX TPEYTOJbHUKOB 1
61 Pemienrie mpoTOTUIIOB 33J1aui Ha 10Ka3aTeabCTBO (Ne25) 1
62 @I [Tnomaaym MHOTOYTOJIbHUKOB 1
63 ["ogoBast KOHTpOJIBHAS paboTa 1 Kp
64 AHaJIN3 KOHTPOJIHHON pabOThI 1
65 BrnricanHbIE M ONMCAHHBIE OKPYKHOCTH 1
66 I ]I OxpyxHOCTH 1
67 Tect no Teme TpeyroJbHuUKH 1 TECT
68 Tect no Teme YeThIpexyroibHUKH 1 TECT
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AOKYMEHT NOAMNUCAH 3NTEKTPOHHOU NOANMUCHLIO

‘ NOANMMHHOCTbL JOKYMEHTA NOAOTBEPXOEHA.
(“,’J NMPOBEPEHO B NPOrPAMME KPUTTTOAPM.

noannuchb

OO0mumii craryc noanucu:

Cepruduxar:
Baanenen:

H3narTennb:

Cpok peiicTBus:

Jlata u Bpema co3ganusa JIl:

IMoanucu MaTeMaTHYECKU KOPPEKTHBI, HO HET MOJHOTO JOBEPUS K OAHOMY UITH
HECKOJIFKUM cepTH(hUKATAM TTOIIICH

O00BAEEC4B1D9ABF16AEADSASDECB4840DB

Masyp 3unanna MiBanoBHa, Mazyp, 3unanna MiBanosna, adm.uo.akmr@yandex.ru,
251701152339, 14655974809, MYHULIUITAJIBHOE KASEHHOE
OBIIIEOBPA3OBATEJIbHOE YUPEXIEHUWE "CPEOHASA
OBIIEOBPA3OBATEJIbBHAA IIKOJIA Ne31" IL.BOCTOK
KPACHOAPMENCKOI'O MYHUIIUITIAJIBHOI'O PAMOHA ITPUMOPCKOI'O
KPAA, upektop, n.Boctok, [Ipumopckwuii kpait, RU

KasnaueiicrBo Poccun, KaznaueiictBo Poccun, RU, r. Mocksa, bonbioi
3maTOyCTHHCKUMA TIepeyok, A. 6, ctpoerue 1, 1047797019830, 7710568760, 77
Mocksa, uc_fk@roskazna.ru
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