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|. MosicuuTeabHAsA 3aNHCKA
Pabouas mporpamma o Matematuke Juis 90 Kiacca COCTaBJICHA HA OCHOBE CJICAYIONUX HOPMATHBHBIX JOKYMEHTOB:

o [Ipuka3 MunucrepcTBa oOpazoBanus U Hayku P®D ot 17 gexabps 2010 r. Ne 1897 "O6 ytBepkaeHUM (eAepallbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOrO
CTaHIapTa OCHOBHOTO 00Iero oopa3opanusa” (¢ M3MEHEHUSMH U JOTONMHEHISIME: TIpuKa3 Ne 1644 ot 29 mexabps 2014 r.; mpukas Nel577 ot 31 mexabps 2015 r.,
mpuka3 Ne 712 ot 11 nexabps 2020r.);
e Oo6pasoBarenbHoi nporpammbl MBOY CIL Ne 17 (yrBepikaeHa npukazoM aupektopa ot 31.08.2023r Ne321);
[IporpamMMBI 1o TeOMETPHH IS 00IIe00pa30BaTENBHBIX YUpexkaeHuil. ['eomeTpus. 7-9 kiaccel. / Coct. bypmuctpoBa T.A. — M. «IIpocsemieruey,
2009 .
denepanbHOro TIepeyHs yIeOHUKOB, yTBEPKACHHOTO MprKkazoM Munnpocenienus Poccun 20.05.2020r.Ne 254 ( B penakiuu npukasa ot 23.12.2020r. Ne 766).
VYuebnuka «['eomerpus 7-9» mnox penakuuerr Aranacsia JI. C B.®. Bytyzos, C.b. Kagomues u ap.-M.: [Ipocsemienne, 2020

Ha n3yuenmne matemaTrkul B 9 Ki1acce OTBOAUTCS 5 4acoB B Henenro. O0mee KkomudecTBo yacoB coctaiser 170 gacos B rog: 102 gaca Ha kypc «AnreOpa» u
68 wacoB Ha kypc «I'eomerpusi». M3yuaemblii MaTepuai mpeacTaBisieT co00il MOy IbHBIE OJIOKH, TIPETYCMOTPEHO / KOHTPOJBHBIX PadOT, KOTOpBIE MPOITMCAHBI B
MoPOOHOM KaJeHAapHO-TEMAaTUIECKOM TUITaHUPOBAHUH.

I1. IliianupyeMble pe3yJbTaThbl 0CBOEHHS Y4eOHOTO MpeaMeTa

B PE3yJIbTAaTC U3YUCHUA MAaTCMATHKU B 9 ximacce ydamuyecs HayvdaTcs:

1.

B HanpaejleHuu JdUYHOCMHO20 pazeumus:
VYmenne SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOU MBICIIN B YCTHOﬁ U IIHCbMEHHOH (1)OpM6, IIOHMMATh CMBIC IIOCTaBJICHHOU 3aaa4u, BBICTpaWBaATb apryMeHTALUIO,

HPUBOAMTH IIPUMEPBI U KOHTPIIPUMEPBHIL;

KpUTHYHOCTB MBIIIICHUS, yMEHUS Paclio3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BEICKA3bIBAHHS, OTJINYATH TUTIOTE3Y OT (aKTa;

[IpencrarieHue 0 MaTEMAaTUYECKON HayKe Kak chepe YeIOBEUeCKOM IeATeIbHOCTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHS [TUBUIIA3AIINN;
KpeaTuBHOCTE MBITITIEHNS], MHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTb IIPH PEIIEHUN MaTEMaTHUECKUX 3a]1a4;

YMeHne KOHTPOIUPOBATH MPOIECC U pe3yIbTaT YIeOHOH MaTeMaTHYECKOH JIeSITeIbHOCTH;

CriocoOHOCTh K AMOITMOHAIEHOMY BOCITPHUSATHIO MAaTEMATHUECKIX 0OBEKTOB, 3a/1a4, PEIICHHUH, pACCYKICHHH.

B memanpeomemnom nanpaenenuu:

YMCHUEC BUACTh MATECMATUYCCKYIO 3a/1a4y B KOHTCKCTC HpO6J’IeMHOI‘/1 CUTyalluu B JPpYyrux AUCHUIIJINHAX, B 0pr>i<a}0mel71 JKH3HHU,
YMCHHUEC HAXOAUTH B Pa3JIMYHBIX UCTOYHHUKAX I/IH(I)OpMa]_[I/IIO, HCO6XO,I[I/IMyIO AJId peHICHUA MAaTCMAaTHUYCCKUX HpO6J'ICM, U NIPEACTABJIATH €C B IIOHATHOM (bopMe; OpUHUMATh

pellieHre B YCIIOBHSX HETIOIHON U M30BITOYHON, TOYHOHM M BEPOSITHOCTHON HH(MOpMaIIny;

YMEHHNE MOHUMAaTh U UCIIOJIB30BATh MAaTEMATUYCCKUE CPEACTBA HAITIAAHOCTHU JJIA WILUIFOCTpalli, MHTEPIIPETALIUN, apTyYMCHTAIIUN;
YMEHUE BbIABUTATH TUIIOTE3BI ITPHU PECIHICHHUU y‘Ie6HLIX 3a1a4 1 IOHUMaThb HGO6XO)II/IMOCTB HX ITPOBEPKU;
YMEHUE NPUMEHATh NHAYKTUBHBIC U I€AYKTUBHBIC CITOCOOBI paccy>1<)1eHI/H71, BUACTH PA3JIMYHBIC CTPATCTHUU IIPU PCHICHUU 3ada4,



MOHUMAHUE CYIIHOCTH aTTOPUTMHUUECKUX TPEAMUCAHUN U YMEHHE IEHCTBOBATh B COOTBETCTBHH C TIPEATIOKESHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOATEIILHO CTABUTD IIEJTH, BEIOUPATH U CO3/[aBaTh aJITOPUTMBI [T PEIICHUS YUCOHBIX MaTEMAaTHUECKUX PoOIIeM;

yYMEHHE IUTAHUPOBATh M OCYIIECTBIATH JACSITENbHOCTE, HATIPABICHHYIO Ha PEIICHHE 33]a4 UCCIIEA0BATEIBCKOIO XapakTepa;

MepBOHAYANILHBIC TIPEICTABICHUS 00 HICSIX W O METoJaX MaTeMaTHKH Kak 00 YHHBEPCAIbHOM sI3bIKE HAYKH W TEXHHKH, O CPEJACTBE MOJCIUPOBAHHS SBICHUN U
MPOIIECCOB.

3. B npeomemmnom nanpasenenuu:
I'eomempuueckue ghuzypol, ymems:
e OmnepupoBath Ha 0230BOM ypOBHE MOHATHIMH T'€OMETPUIECKUX QUTYD;
e W3BJICKATh HH(POPMAIIMIO O TEOMETPHUCCKUX (DPUTYpax, MPEACTABICHHYIO Ha YepTeKax B IBHOM BHUJIC,
e PHUMEHSATH JUIS PEIICHHS 33]1a4 TeOMeTpUIecKre (DaKThl, SCITH YCIOBHS X MPUMECHCHUS 3a1aHbl B SIBHOU (hopMe;
e pelaTh 33/1a4M Ha HAXOXK/CHUE TCOMETPUICCKIX BEIMYMH 10 00pa3iiaM WX aJIrOPUTMAaM.

I/I3mepenu;1 u evluuciienus, ymemas:

¢ BBIMOTHATS U3MEPEHHE AJIMH, PACCTOSIHUMN, BEJIMYHMH YIJIOB, C IIOMOILBI0 HHCTPYMEHTOB AJIs1 U3MEPEHUI [UIUH U YIJIOB;

e TPUMEHATH POPMYJIBI HEPUMETPA, IJIOMIATN U 00bEMa, IUIOLAH TIOBEPXHOCTH OT/IEJIbHBIX MHOTOIPAaHHUKOB NP BBIYUCIICHUSX, KOT/Ia BCE JaHHBIE UMEIOTCS B
yCIIOBUUY;

e npuMeHATh Teopemy llngaropa, 6a30Bbie TPUTOHOMETPHUUYECKHE COOTHOLICHUS IS BRIYMCIICHUS AJIMH, PACCTOSIHUH, TUIOIIAAEH B IPOCTEHIINX CITydasX.

T'eomempuueckue npeobpazosanus, ymemay:
¢ Crpouts Qurypy, CAMMETPHUYHYIO JaHHOH (UIype OTHOCUTEIHHO OCH U TOUKH.
Bexmopul u Koopounamul Ha RAOCKOCMU, YMEMb:

e OmnepupoBaTh Ha 0230BOM YPOBHE TOHSITHSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHIE BEKTOPA HA YHCIIO, KOOPIWHATHI HA INIOCKOCTH;
e ONpEACATH MPUOIMKEHHO KOOPIUHATHI TOUKH 10 €€ W300PaykeHUIO Ha KOOPUHATHOM IJIOCKOCTH.

Memoovl mamemamux , ymemsp:

e BriOupaTh TOIXOISAIINI H3yICHHBIN METOT IJIS PEIICHUS N3YUEHHBIX THIIOB MAaTEMAaTHUECKUX 33]1a4;
o [IpuBOaUTH NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPY KaIOLIEH AEHCTBUTEILHOCTH U MPOU3BEICHUSAX UCKYCCTBA.



¢ BBITyCKHUK NOTYYHUT BO3MOKHOCTH HAYUHUTHCS (AJ151 oOecneueHrs BO3MOKHOCTH YCIIEUTHOTO MTPOAOJIKEHHUST 00pa3oBaHusl Ha 6a30BOM H yIITyOJIEHHOM YPOBHSIX)
I'eomempuueckue uzypol, ymems:

e OmnepupoBaTh MOHATUSIMHU T€OMETPUUECKUX (pUTYP;

e W3BJICKATh, HHTCPIPETUPOBATH U TIPeOOPa30BBIBATH MH(POPMAIIHIO O TECOMETPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEKAX;
e PHUMECHATH TeOMETPUUCCKHE (HaKThI IS PEIICHUS 3a/1a4, B TOM YHCIIE, PEATOIAra0IIUX HECKOJIBKO IIar0B PEIICHUS;

e (GopMyIHPOBaTh B IPOCTEHINIX CITy4Yasix CBOMCTBA M MPU3HAKU QHUTYD;

e JIOKa3bIBaTh FT€OMETPUUCCKUE YTBEPIKIACHUS;

e BJIQJIETh CTAHJAPTHON KIaCCH(PHUKAIMEN TUIOCKUX (GUTYD (TPEYTONBHUKOB U YETHIPEXYTOIBHUKOB).

kuepemm U eébliuciienus, ymemas:

¢ OmepupoBaTh NPEICTABICHUSIMHE O JUIMHE, TUIOMAI1, 00beMe Kak BenuunHaMu. [IpuMensts Teopemy [udaropa, popmyiisl miomanu, oobemMa Ipu peleHH
MHOT'OIIArOBBIX 33724, B KOTOPBHIX HE BCE JaHHbIEC IPEACTABIICHBI SIBHO, a TPEOYIOT BBIYHMCICHUI, ONIEpUPOBaTh 00Iee IUPOKUM KOJIMYECTBOM (OPMYJI AJHHBI,
IUIOINAAN, 00BEMa, BBIYUCIIATh XapaKTEPUCTHKH KOMOUHaLuil puryp (OKpy>KHOCTEH 1 MHOTOYT'OJIbHUKOB) BBIYHUCIIATE PACCTOSIHUS MEXIY (purypamu, mpuMeHsTH
TPUTOHOMETpUYEcKUe (GopMyIIbI Isl BEIYUCICHHI B O0JIee CIIOKHBIX CITydasX, IPOBOJUTH BEIYMCIICHHS HA OCHOBE PABHOBEIIMKOCTH M PABHOCOCTABICHHOCTH;

* TIPOBOAUTH MPOCTHIE BEIUMCICHHUS HA OOBEMHBIX TENaX;

e (GopMynIHpOBaTh 337a4M HA BEIYMCIICHHE JJIMH, TUIOMIa e 1 00bEeMOB U pelarh HuXx.

Feomempuuecxue nocmpoenus, ymemas:

e 300paxars reoMmeTpuuecKre GUIrypsl O TEKCTOBOMY M CUMBOJIBHOMY OIMCAHHIO;

e CBOOOIHO ONEPUPOBATH YEPTEKHBIMU HMHCTPYMEHTAMH B HECIIOKHBIX CITydasX,

e  BBITNOJHATH MOCTPOCHUS TPEYTOIBHUKOB, IPUMEHSTH OTJEIbHBIE METO/IbI TOCTPOEHUI IPKYJIEM U JTUHEWKON M MMPOBOAUTH MPOCTEUIIINE HCCIIEIOBAHUS YUCIIa
peLIeHui;

e U300pa)kaTh TUIOBBIE TUIOCKHE GUTYPHI M 00BEMHBIE TeJla ¢ TIOMOMIBIO POCTEHIIINX KOMITLIOTEPHBIX HHCTPYMEHTOB.

Ilpeobpaszosanus, ymems:

e OnepupoBaTh MOHATHUEM JBKEHUS U IPe0Opa30BaHusI 1OI00US, BIAIETh MPUEMAaMU TTOCTPOSHUS (PUTYP C HCIIOJIB30BAHUEM JIBUKCHHUN U MMPE0Opa30BaHUN
TOA00HS, IPUMEHSITH TOTYYEHHBIC 3HAHUS ¥ OIBIT IIOCTPOSHUH B CMEKHBIX IIPEIMETaX M B PEATHHBIX CUTYAITUSIX OKPYKAIOIIETO MUPA;

e CTPOUTH (PUrypy, MOOOHYIO TAHHOM, TIOJIH30BATHCSI CBOMCTBAMU MOAO0MS JIJIsi 0OOCHOBAHHUS CBOMCTB (QUTYD;

e IIPUMEHSATH CBOWCTBA JBYIKEHUH JUTsl POBECHMSI IPOCTEHIINX 000CHOBAHUH CBOHCTB (QUTYDP.

BeKmOpbl u Koopdunambl Ha njiocKkocmu, ymemas:



e OmnepupoBaTh MOHATUSIMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MTPOM3BEICHIE BEKTOPA HA YHCIIO, YTOJI MEXy BEKTOPAMH, CKAISIPHOE TTPOU3BEIEHIE BEKTOPOB,
KOOPAMHATHI Ha TUIOCKOCTH, KOOPIUHATHI BEKTOPA;

e BBINOJHATH JCHCTBHS HAJ BEKTOPaMH (CIIO)KEHUE, BRIYMTAHUE, YMHOKCHUE Ha YUCIIO), BEIYUCIIATH CKAISIPHOE MTPOU3BEICHHE, ONIPEACIATh B MPOCTEHIIINX CITydasix
YTOJI MEX/Iy BEKTOPAMH, BHITIOHSTH PA3IOKEHNE BEKTOpPA HAa COCTABIISIONINE, TIPUMEHSTH ITOJTyIeHHBIC 3HAHUS B (PH3UKE, TOTH30BATHCS (POPMYITION BEIYHCICHUS
PACCTOSHUS MEKY TOUKAMU 110 U3BECTHBIM KOOPIMHATAM, UCTIOIh30BATh YpaBHEHUS (PUTYD JJIs PEIICHUS 3aj1aY;

e IPUMEHATH BEKTOPHI U KOOPAWHATHI IJIS PEIICHHS TeOMETPUIECKIX 3a7ad Ha BEIYHCICHHUE JTNH, YTIIOB.

Memoowt mMamemamuKku, ymemas:

L4 HCHOJ’IL:BYS[ N3YYCHHBIC METObI, IPOBOAUTL JOKA3aTECILCTBO, BBINIOJIHATE OIIPOBEPIKCHUC,
L4 BI)I6I/IpaTI: N3YUYCHHBIC METOJbI N UX KOM6I/IHaI_II/II/I T pEIICHUA MAaTEMATHYCCKUX 3a1a4,
® HCIIOJIB30BAaTh MAaTCMAaTHYCCKHUEC 3HAHUSA AJIs1 OITHCaHHA SaKOHOMCpHOCTCﬁ B Opr)Ka}OHICfI ILCI\/'ICTBI/ITCJ'H)HOCTI/I " IMPOU3BCACHUAX UCKYCCTBA,
e [IPUMCHATH HpOCTCﬁmHC IMporpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIUOHHBIC CUCTCMbI IIPHU PCIHICHUU MAaTEMAaTUYCCKUX 3a/a4.

1. Coneprxanue y4ed0HOTo Kypca.

Kypc «I'eomeTpus»

1.BexTopsl u MeToa kKoopauHAT (19 4.)

[Tonstue BexkTopa. PaBeHcTBO BekTOpOoB. Clo’keHHE U BEIUNTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YKCII0. Pa3noxeHne BEeKTopa Mo ABYM HEKOJUTHHEAPHBIM
BekTopaM. Koopannats! BekTopa. [Ipocreiimue 3agaun B KoopaAuHaTax. Y paBHEHUS OKPYKHOCTH U NpsiMoii. [IprMeHeHne BeKTOpOB U KOOPAMHAT IPY PELISHUH 3ajad.

OcHoBHas [ECJIb — HAYYUTh YHAIIUXC BBIIMIOJIHATH HGﬁCTBHH HaJ BEKTOPAMH KaK HallpaBJICHHBIMU OTPE3KaMU, YTO BaKHO JIsI IPUMCHCHHA BEKTOPOB B (1)I/I3I/IKG;
MMO3HAKOMMUTL € UCTIOJIb30BAHUEM BCKTOPOB U METOJId KOOPAUHAT NIPH PCHICHUU I'COMETPUICCKUX 3a/1ay. BeKTOp OMpPEACISACTCA KaK HaHpaBJ'IeHHBIfI OTPE30K U ﬂeﬁCTBHH
Haa BEKTOPaAMU BBOJAATCSH TaK, KaK 9TO IMIPUHATO B (1)I/I3I/IK6, T. €. KaK HeﬁCTBHﬁ C HallpaBJICHHBIMH OTPC3KaMH.

2. CooTHOIIEHHSI MEKY CTOPOHAMM H YIJIaMH TpeyrojbHuka. CkajasipHoe npousBeaeHne BeKTopos (13 u.)

CuHyc, KOCHHYC M TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue TpeyroinpHuKOB. CKalsipHOE MPOU3BEIEHNE BEKTOPOB U €T0 MPUMEHEHNE B
reOMETPUYECKHX 3aa4uax.
OcHOBHas 1eNTb — Pa3BUTh YMEHHE YUALIUXCs IPUMEHITh TPUTOHOMETPUUYECKHI arnmapaT NP PEeLIeHNH reoMeTpryecKux 3a1a4. CHHYC U KOCHHYC JIF000To yria
ot 0° 10 180° BBOJATCS C TIOMOIIBIO €AMHUYHOMN TTOJTyOKPYKHOCTH, JIOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJUTCS ellle oJiHa opMyda ruromaim
TpeyroJibHUKa (TIOJIOBMHA TIPOU3BEICHNUS IBYX CTOPOH Ha CHHYC yIila MEXAY HUMH). DTOT alnapar NPUMEHSETCS K PELICHUIO TPEYTOJIbHUKOB.

3. l1MHAa OKPYKHOCTH M IUIomaab Kpyra (12 4.)
[IpaBunbHbIe MHOTOYTONBHUKH. OKPYXHOCTH, ONMCAHHAS OKOJIO MPaBUILHOTO MHOTOYTOJIFHUKA U BIMCAaHHAS B HeTo. [locTpoeHue mpaBmiIbHBIX
MHOTOYTOJIBHHUKOB. J{muHa okpyxHOocTH. [1n0omane kpyra.



OcHOBHas 11eNTb — PaCHINPUTh 3HAHWE YUYAIIUXCSI 0 MHOTOYTOIFHUKAX;, PACCMOTPETh MOHATHS [UTMHBI OKPY>KHOCTH | TDIOMIAIN KpyTa U (POPMYITBI IS UX
BBIYUCIICHHA. B Havyasne TeMbl faeTcst onpeAeeHrue MPaBUIbLHOTO MHOTOYTOJIBHUKA M PACCMaTPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX, OMMCAHHOH OKOJIO
MPaBUJIBHOTO MHOTOYTOJIbHHUKA U BIIMCAHHOM B HEero. C MOMOIIBIO OMMCAHHOM OKPYKHOCTH PEIAIOTCS 334a4d O IOCTPOSHUH MTPABUIBHOTO HIECTUYTOJIBHUKA 1
MPAaBHIBHOTO 12-yTONBHUKA, €CIH JaH MPaBWIGHBIA M-YTOJHHUK.
®opMyIbl, BRIpa)KarolLIie CTOPOHY NMPaBUIIBHOTO MHOTOYTOJIPHUKA M pailyC BIIMCAHHON B HETO OKPYKHOCTH Uepe3 paJAnycC OIMMCaHHON OKPY>KHOCTH,
WCTIONB3YIOTCS MIPY BBIBOJIE (POPMYJI IITMHBI OKPY>KHOCTH U IJIOMIA N Kpyra. BeIBoz omupaeTcs Ha HHTYUTHBHOE TPEACTaBIICHHE O Tpeesie: MPU HEOrPaHUIEHHOM
YBEMYEHUH YHCIIa CTOPOH MPaBIIIBHOTO MHOTOYTOJIFHIKA, BIIMCAHHOTO B OKPY KHOCTb, €r0 IEPUMETP CTPEMHUTCS K JITHHE ITON OKPY>KHOCTH, a TUIOMIaIh — K
IUIOMIAN KPyTa, OTPAHUIEHHOTO OKPY>KHOCTHIO.

4 JIBukenns (84.)
OTtobpaxeHue IOCKOCTH Ha ceOs1. [lonsitre nmkenuns. OceBas 1 IieHTpalbHAs cuMMeTpun. [lapamtensabnii meperoc. [ToBopot. HamoskeHus v IBYKECHHS.
OcHOBHas TIeJTb — TO3HAKOMHUTH YYAIIUXCA C TIOHSATHEM JBIKCHUS U €T0 CBOMCTBaMU, C OCHOBHBIMH BHIAMH JBHKCHHUH, C B3AMMOOTHOIICHUSIMHU HAJIOKEHUH U
JIBHOKEHUH.

5.HauajbHbIe cBeleHUs U3 cTepeoMeTpun (6 4.)
[Ipenmer crepeometpust. MHororpanuauk. [Ipusma. [lapamnenenunen. Humnanp. Konyce. Chepa u map.
OcHOBHas 11eJ1b — MO3HAKOMUTh yUaIIUXCsl ¢ MHOTOTPaHHUKAMU; TeJIaMHU U TOBEPXHOCTSIMH BpaIllCHUSI.

6.[loBTOpenne (8 4.)
[TapannensHbie npsmele. TpeyronbHUKU. UeTblpeXyroabHUKU. OKpY>KHOCTb.
OcCHOBHas TIeJTb — UCTIOIh30BaTh MaTeMAaTHIECKIE 3HAHUS IS PEUICHHUS Pa3IMIHBIX MaTeMaTHUECKUX 3a/1a4.

OCHOBHbBIE (l)OprI, TEXHOJIOTHH, MECTOAbI 06y‘leHI/IH, THUIIbI YPOKOB

DopMbl OpraHu3aluy y4eOHOro npouecca: IloBTOpEHME HA YpPOKAX NPOBOAMTCS B CJAeAYIOIINX BUAaX U popmax:
®  UHAWBHIYAJbHBIE, J [IOBTOPEHHE ¥ KOHTPOJIb TEOPETUUECKOr0 MaTepHaa;
e  [pYIIOBHIE, J pa3bop U aHaIU3 JOMAIIHEro 3a/laHHs;
®  HUHAMBHUIYAJbHO-TPYIIIOBHIE, J YCTHBIN CUET;
e  (poHTaNBHBIE, J MaTeMaTHYECKUI AUKTAHT;
®  KJIACCHBIC U BHEKJIACCHBIE. J caMmocCTosITelnbHas paboTa;

[ ]

KOHTPOJIbHBIC CPE3BbI.

Cnucok yue0HO-MeTOAUYeCKOr0 KOMILJIEKTA:

1. Teomerpus: 7—9 k. / JI. C. Atanacsg, B. @. Bytysos, C. b. Kagomues u ap. — M.: IIpocBemenue, 2020.
2. 3ue b. I'. 'eometpus: auaakt. marepuansl: 9 ki. / b. I'. 3uB. — M.: [Ipocsemienne, 2004—2011.
3. 7. U3ydenue reomerpuu B 7, 8, 9 Kitaccax: MeTo/l, peKoOMeHaauu: k. i yuutens /JI. C. Aranacsu, B. ®@. Byrysos, 0. A. I'naskos u ap. — M.: IIpoceeienue,
2011—2017
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HNuTepHeT-pecypcesbi:

1. ®enepanbHblil KHCTUTYT MEIArOrMYECKUX u3MepeHnin WWw.fipi.ru
®denepanbHbIi UEHTP TECTUPOBAaHKUA WWW.rustest.ru

. PocO6pHamzop www.obrnadzor.gov.ru

. Poccuiickoe obpazosanue. Oenepanbubiii moprai edu.ru

. ®depepanbHOe areHcTBO MO 0Opa3oBanuto PO ed.gov.ru

. deepanbHBIl HHCTUTYT MEIarOTHUeCKuX uamepernii Www.fipi.ru

. ®enepanbHbIi LIEHTP TECTUPOBaHMUS WWW.rustest.ru

. PocO6pHam3op www.obrnadzor.gov.ru

. Poccuiickoe obpasoBanue. denepansubiii mopran edu.ru

. OTKpBITHINA OaHK 331aHuii 0 MaTematuke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

10.Cetb TBOpUecKUX yuuteneit http://www.it-n.ru/
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https://www.google.com/url?q=http://www.fipi.ru&sa=D&usg=AFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A
https://www.google.com/url?q=http://www.rustest.ru/&sa=D&usg=AFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg
https://www.google.com/url?q=http://www.obrnadzor.gov.ru/&sa=D&usg=AFQjCNFkjNdbnr0COihZX6AqVmtJeGoC5g
https://www.google.com/url?q=http://edu.ru/&sa=D&usg=AFQjCNFXxq4MkW1mAVYKvqNPYlsVeLIZHg
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KanengapHo-teMaTH4ecKoe IVIAHMPOBAHHE [0 MATEMATHKe 9 KJacce
2 Jaca B HeJENI0, 3a rof 68 yacos.

Jara IIpumeuanue
Ne Koa- [nanupye | dakTudeck
i Tema ypoka BO Mas as
4acoB
9b 9b
1. IToBTOpeHue Kypca ajredpbl U reoMmeTpun 8 Kiacca 3
1 IToBTOpenue TeMbl « TpeyrobHUKN 1
2 [ToBTOperne TemMbl «UeThIPEXYTOTBHUKIDY 1
3 Bxoonaa konmponwvnasn paboma 1
4.BekTOpHbI 9
4 AHan3 KOHTPOJBbHOH paboThl. [loHATHE BekTOpa. PaBeHCTBO BEKTOPOB 1
5 OTkJaapIBaHUE BEKTOPA OT TaHHOM Touku. Perenue 3aqaq. 1
6 CyMMa JIByX BEKTOPOB. 3aKOHBI CIIOKCHIS 1
7 CyMMa HECKOJIbKHX BEKTOPOB. 1
8 Brrunranue BEKTOpOB 1
9 [Ipon3sBeieHne BEKTOpa HA YHCIIO0 1
10 Cpennsist THHHS TpaNeIuu 1
11 [oaroroBka K KOHTPOJIBHOI padore. 1
12 Konumponvuasa paboma Ne 3 «Bexmopovry 1
5.MeToa KoopauHAT 10
13 AHanu3 KOHTPOJIBHOU paboThl. PaznoxeHne BeKTopa Mo JIBYM HEKOJLTHHEAPH 1
BEKTOpaM

14,15 KoopauHatel BekTopa 2
16, 17 [Ipocreiiiue 3amaun B KoopAuHarax. Pemenue 3amgau 2
18 1

YpaBHEHHE OKPY>KHOCTH




19 YpaBHeHHE MPSIMON 1
20 B3anMHoOe pacnonoxeHue ABYyX OKPYKHOCTEH 1
21 [ToaroToBKa K KOHTPOJILHOU paboTe 1
22 1

Konumponwvuasa paboma Ne 5 «Memoo koopounamy

7.CooTHOLIEHUS Me:KIy CTOPOHAMU H YIJIaMH TpeyrojbHuka. CkajsipHoe

13

1pou3BeJleHUE BEKTOPOB
23 AHanu3 KOHTPOJIbHOH padoTel. CHHYC, KOCHHYC, TaHTeHC yria. OCHOBHOE 1

TPUTOHOMETPHUUECKOE TOXKIECTBO
24 DopMyITbl 1S BBIYMCIICHHUSI KOOPIMHAT TOUKH. Pemenue 3amau 1
25 Teopema o IOIMAAM TPEYrONIBHUKA 1
26 Teopema cuHycoB 1
27 Teopema kocuHYCOB 1
28, 29 Pemenue TpeyronpHukoB. Pemenue 3anau 2
30 UzmeputenvHbie paboThI 1
31 Yron mexay Bektopamu. CKansipHOE TPOU3BEICHIE BEKTOPOB 1
32 CkassipHOe POM3BEACHNE BEKTOPOB B KOOPAMHATAX 1
33 CBoONCTBa CKAIIPHOTO IIPOU3BEAECHUS BEKTOPOB 1
34 [MoaroroBka K KOHTPOJILHOU PaboTe 1
35 Konmponvnaa paooma Ne 7 «Coomnouwtenusn meicoy cmopoHamu u 1
yenamu mpeyzonvHuka. CKansapHoe npouseedenue 6eKmopos
9./llTMHA OKPY:KHOCTH U IJIOIIAAb KPyra 12
36 AHnanu3 KOHTponbHOW paboThl. [IpaBunbHBIE MHOTOYrOJNIBHUKH. OKpY)KHO 1
OIIMCAHHAs OKOJIO MPAaBUJIBHOIO MHOTOYTOJIbHUKA
37 OKpy>KHOCTB, BIIMCAHHAS B TPAaBUJIbHBIA MHOTOYTOJIbHUK 1
38 39 dopmMyna AN BBIYHCICHUS TUIONAJM TPABUILHOTO MHOTOYT'OJBHHUKA, 2
' CTOPOHBI M PaJiyca BIUCAHHON OKPYKHOCTH

40 [MocTpoenue npaBUIBLHBIX MHOTOYTOJILHUKOB 1
41 Jnuna okpyxHOCTH. Pemienue 3anau 1




42 [Tnomans kpyra. Perenue 3amnayu 1
43 [Tnomane kpyroBoro cextopa. Pemenne 3agay 1
44 Pemenwne 3amaq mo teme "JnuHa okpyxHocTH. [Inomane kpyra" 1
45 Ob6o6marommii ypok mo teme «Jlmiaa okpyxaocTH. [Inomans xpyra» 1
46 [MoaroroBka K KOHTPOJIBHOI paboTe 1
47 Konmponwvuasn pavoma Ne 9 «/[nuna oxkpyscnocmu. ILnowadw kpyza) 1

11.IBn:xenust 8
48 AHanu3 KOHTPOJIbHOU paboThl. [loHsTHE ABHKEHNUS 1
49 CBoiicTBa aBmxenus. HamoxxeHus 1 IBIUKEHU. 1
50 Pemrenue 3a’{1at1 no Teme «[lonsitre nBmxenus. OceBas U ICHTpaIbHAS 1

CUMMETpPUHU
51 [MapannensHbIN IepeHoC 1
52 [Toroport 1
53 Pewmenue 3anay no teme «IlapamiensHelii nepenoc. IloBopor» 1
54 [loaroroBka Kk KOHTPOJILHOM paboTe 1
55 Konmponvnaa paooma Ne 11 «/leuscenusy 1
12.HavajabHbIe CBeJeHHS U3 CTepeoMeTPHH 6
56 AHanu3 KOHTPOJBbHOM paboThl. [Ipeamer crepeomeTpun. MHOTOTpaHHUK. 1
ITpusma. [Tupamua

57 [MTapannenenunen. CBoiicTBa MPSMOYTOIHHOTO MapaUICICIHIIEIa 1
58 O0BEM Tena 1
59 Konyc u nununap 1
60 Cdepa u map 1
61 O06o06maronuii ypok o teme « MHOTOrpaHHHKH 1
HToroBoe moBTOpeHne Kypca reoMeTpun 8




62 IToBTOpenue. JleicTBUS HaJl BEKTOPAMHU 1
63 [ToBTOpenue. Peirenue 3a1a4 METOIOM KOOPAHHAT 1
64 [HoBTOpenne. CuHyc, KOCHHYC, TaHTEHC. Pemenne 3amaq 1
65 [ToBTOperne. CooTHOIIEHHE MEXITYy CTOPOHAMH U YTIIAMHU TPEYTOIHFHUKA 1
66 Hmozoseasn konmpoavHas paboma 1
67 [ToBTopenwue. [InnHa oKpy>KHOCTH U IUTOLIAIb KpyTra 1
68 [ToBTOpenwue. JIpmKkeHus 1
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