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HosicHuTeAbHASA 3aNMCKa

Pabouas mporpamma ydebHoro npeamera «l'eomerpus» (mpeamerHas obnactb «Marematuka u
nHopMaTukay) mia 9 kiacca g OoOyYarOmIMXCs ¢ HapylleHHEM ciyxa (BapuaHT 2.2) Ha ypOBHE
OCHOBHOT0 00111€r0 00pa30BaHuUs COCTaBJIEHA HA OCHOBE:!

TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OO0pa30BaTENIbHONW MPOrpaMMbl OCHOBHOIO OOIIEro
o0Opa3oBaHMs, TpeacTaBlIeHHBIX B @DeaepanbHOM TOCYAapCTBEHHOM O0pa3oBaTEeIbHOM CTaHIApTE
OCHOBHOT0 00111er0 00pa3oBaHus

denepanbHON aaNTHPOBAHHON 00pa30BaTEIHLHON TPOrPAMMbI OCHOBHOT'O 00IIIETO 00Opa30BaHMsI,

puUMepHOM paboyas mporpamma yuebHoro npeaMera «MareMaTuka» aganTHPOBAaHHONW OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOTO 00IIero 00pa3oBaHus 00y4aromUXCs ¢ HAPYUICHUSAMH CIyXa
(BapmanT 2.2.2).

Hns peanuzanuu paboueil mporpammbel o ydeObHomy mnpeamery «l'eomerpusi» ans 9 kiacca
UCIOJIb3YETCS CNEAYIOIUN y4eOHO-METOANYECKUI KOMILIEKT:

Maremartuka. ['eomerpus. 7-9 kmnacc. bazowiii ypoenbs/ JI.C. Atanacsn, B.®. byry3os, C./I.
Kanomues u np. — M.: «IIpocBemenue», 2023 .

I'eomerpusi. JlnarHoctuueckue tectol. 7-9 kmaccol./ B.. Peokuk — M.: «IIpocBemenne», 2018 T.

I'eomeTpus. Metomgnueckne pexoMeHmamuu. 9 kimacc: ydeOHoe mocobme aisi 001eo0pa3oBaTeNbHBIX.
opranmzanuii / JI. C. Aranacss, B. @. Byry3os, }0. A. I'naskos u ap. — M. : [Ipocsemienue, 2015

Llenp y4yeOHOW IUCHUILUIMHBI 3aKIIOYaeTCsl B OOECIEUEHUU OBJIAJIEHUs OO0YyYarolIUMUCA C
HapyLIeHUSIMM  clIyXa HEoOXOJUMBIM (ONpEeNesseMbIM CTaHAApTOM) YpPOBHEM MaTeMaTUYECKOU
IIOATOTOBKU B €JMHCTBE C PAa3BUTUEM MBIIUIEHUS U COLUATbHBIX KOMIIETEHIUH, BKIIIOYas:

— (opMupOBaHUE LEHTPAIBLHBIX MAaTEMAaTUYECKUX MOHITHH (YMCIO, BEIMYMHA, T€OMETpUYecKas
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKIIHSA), 00ECTIEUMBAIOIINX ITPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro o0pa3oBaHus 00yYarOINXCS;

— moJBeJeHUE OO0y4aroUMXxcs Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTEeMaTHKd U OKPYXKAIOLIEro MHUpa, MOHMMaHue MAaTeMaTHKUW KaK dYacTh OOIueld KyJIbTyphl
YeJI0BEYECTBA;

— pa3BUTHE HHTEIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW O0y4aromuxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHMH, KPUTHUYHOCTH MBIIUIEHUS, HHTEpeca K H3yYEHUIO
MaTeMAaTHKH;

— (opmupoBaHue (PYHKIMOHAIBHON MaTeMaTHYeCKOM TIpaMOTHOCTH: YMEHHs pPaclo3HaBaTh
NPOSIBJICHUS MaTeMaTHUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallusiX W TpPU U3YYEHUU JPYyrUX YyUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYyJIMpOBaTh MX Ha S3bIKE MATEMAaTHKH U CO3/1aBaTh MaTEeMAaTUYECKHE MOJIEINH,
IIPUMEHITh OCBOEHHBIM MaTeMaTMYeCKHUW amnmapaT JUlsl pelleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATHh U OLICHUBATh I1OJIY4EHHBIE PE3YJILTATHI.

Cormacao kanengapnomy ydeOHomy rpaduky KIBOY «Antaiickas o01meoOpa3oBaTenbHas
mkosna Nel» Ha 2024/2025 yueOuslii rog B 9 knacce 34 ydeOHble Henenu. B cooTBeTcTBUU € yueOHBIM
IJIAHOM OCHOBHOTO 00111ero obpazoBanust Ha 2024/2025 y4eOHBIN TOA HA U3yYeHHE YU4eOHOro ImpeaMeTa
«["'eomerpusi» orBonuTCsS 2 yaca B HeAemto. PaGouas nporpamma no yue6Homy npeamery «I'eomerpusi»
s 9 kmacca paccunTana Ha 68 yueOHBIX 4acoB.

VYuebnsiit npeamer «l'eomeTrpusi» ocBamBaercs Ha ypoBHe OOO mo Bapumanty 2.2.2 AOOII B
MIPOJIOHTMPOBAaHHBIE CPOKU: ¢ 7 10 10 Ki1acchl BKIFOUUTEIBHO.

IInanupyemMsble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «I'eomerpus»

Ha YPOBHE OCHOBHOI'0 00111€r0 00pa30BaHus

I/I3yquI/1e MAaTCMAaTUKU Ha YPOBHE OCHOBHOI'O 06]].161“0 06pa30BaHI/I$I HampaBJICHO Ha JOCTUIKCHUC
06y‘IaI-OIIII/IMI/IC$[ C HapymCHUAMH CliyXa JIMYHOCTHBIX, METAlPCIMCTHBLIX U MNPEAMETHBIX 06pazoBaTen1)Hbe
pe3yIbTaTOB OCBOEHUS y4eOHOTO MpeaMeTa.

JINYHOCTHBIE pPe3yJIbTaThl

JInyHOCTHBIE PE3YJbTATHl OCBOCHUS IPOrPAMMBI 10 MATEMATUKE XapaKTePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHKE:

MPOSIBJICHUEM HHTEpEeca K MPOLUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, LIEHHOCTHBIM
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OTHOILLIEHUEM K JOCTHIKCHMSAM POCCUUCKHUX MATEMAaTHKOB M POCCUHCKOM MAaTE€MaTU4YECKOM UIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYTUX HayKax U MPUKIIAJHBIX cepax;

2) rpax/1aHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K  BBINOJIHEHHIO OOf3aHHOCTEH TIpakJaHMHA M peaju3alud ero Ipas,
NPEJCTaBICHUEM O MAaTEMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHMUS DPA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TIpaxIaHCKOro ooOuiectBa (Hampumep, BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHIO
THYECKUX NPOOJIEeM, CBS3aHHBIX C NPAKTUYECKHM IPUMEHEHHEM [OCTH)KEHUI HAyKH, OCO3HAHHEM
Ba)XHOCTH MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B I€ATEILHOCTH YUEHOIO;

3) TpyZi0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpPaBJICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTHYECKOro 0Opa30BaHUS HA MPOTSDKEHUM BCEW JKU3HU
IVl yCIIEIIHOM Npo(ecCHOHANbHOM NeATENbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM
BBIOOPOM U MOCTPOEHHEM HMHAMBHIYaTbHON TPAaCKTOpPHH 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) scTeTnyecKoe BOCIIUTAHHUE: CIIOCOOHOCTHIO K SMOLIMOHATIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKuX OOBEKTOB, 3ajay, pELIeHUH, pacCyKIeHUH, YMEHUIO BHJETh MaTeMaTHYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HayYHOTr'O MO3HAHUS:

OpHUEHTAIMEH B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX IPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeIOBEKa, IPUPOAbI U 00LIeCTBa, HOHUMaHUEM MaTeMaTUYeCKON HAayKH Kak
cdephl YeI0BEYECKON NEeSTETLHOCTH, 3TAlOB €€ Pa3BUTHUA M 3HAYMMOCTH JUIS PAa3BUTHS LHBUIM3AIINY,
OBJIQ/ICHUEM $I3bIKOM MAaT€MaTHKH M MaTeMaTH4YeCKOM KyJIbTYpOHl Kak CpeICTBOM IO3HAHHS MUpa,
OBJIaJICHUEM MPOCTEUIIMMH HaBbIKAMU HCCIIE0BATENLCKON JAESITEIbHOCTH;

6) ¢usuyeckoe BOCHUTAHUE, (POPMUPOBAHUE KYJIBTYPbl 3A0POBbS U 3MOLMOHAJIBLHOTO
ONaromnoxy4us:

TFOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHE 3HAHMsS B HHTEpPECaX CBOETO 3/10POBbs, BEACHUS
310pOBOr0 00pa3za >KHU3HM (30pOBOE MNHTAHHE, COAJIAHCUPOBAHHBIM pPEXHUM 3aHATUH U OTAbIXA,
peryisipHas ¢u3nyeckas aKTUBHOCTb), CPOPMHUPOBAHHOCTBIO HaBbIKAa pe(IeKCHM, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOI'o K€ IpaBa JIPyroro 4ejaoBeKa;

7) 3KOJIOrHYecKoe BOCIIUTAHUE:

OpUEHTallel Ha MNPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM JUIsS pelleHus 3adad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH Cpezpl, IIaHUPOBAaHUS MOCTYIKOB U OLEHKH MX BO3MOXHBIX IOCIEACTBUU
JUIS OKpYXKAloIle cpenibl, OCO3HAHHEM IJIO0ATbHOTO XapakTepa 3KOJIOTMYECKUX MpoOiIeM M myTed uX
pelieHus;

8) amanTarus K U3MEHSIOLUMCS YCIOBUSIM COIIMAIbHOM U MIPUPOIHON Cpeabl:

TFOTOBHOCTBIO K JEHCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YMCIE YMEHHME YUUTbCS Y OPYTHX JIHOJEH,
IpUOOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIIMH U3 OTbITA APYTHX;

HE00XO0UMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hclie GOPMYJIUPOBATh UJIEH, TIOHATHS,
TUNoTe3sl 00 OOBEKTaxX M SIBIEHHSIX, B TOM YHCIE paHee He M3BECTHBIX, OCO3HaBaTh AE(PUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIONINN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE pElIeHHs] U IeUCTBUSA, (HOpPMYINPOBATh U
OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThl

B pe3ynbTraTte ocBoeHUS MpOrpamMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHuUs
y oOyuaromierocss OyayT c(GOpMHpPOBAaHBI METANpPEIMETHBIE PE3YJbTAaThl, XapaKTePU3YIOIIHECs
OBJIAJICHUEM YHUBEPCAJIBHBIMM I103HABATEIbHBIMU JEHCTBUAMH, YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU
NEHCTBUSMH U YHUBEPCAJIbHBIMU PETYISTUBHBIMU 1€HCTBUSMHU.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

bazoevie nozuueckue oeiicmeus:

— BBIBJIATH (CAMOCTOSITENIBHO W/MJIM C IOMOILBIO YUUTENSI/IPYTUX YYaCTHUKOB 00pa3oBaTeIbHO-



KOPPEKIIMOHHOTO IpOoIecca) U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MAaTEeMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXAy MOHATHAMM; (OpPMYyIUpOBaTh C HCHOIB30BAHUEM JAOCTYIHBIX CPEICTB
KOMMYHHUKAIIMH, BKJIIOYash YCTHO-JAKTWIBHYIO p€dYb, OMNpPEICNCHHs MOHATHH; YCTaHABJIMBATh
CYLIECTBEHHBbIN IpHU3HAK KiIacCU(UKALMU, OCHOBaHMsA M OOOOLICHMS U CPAaBHEHUS, KPUTEPUHU
IIPOBOJAMMOI0 aHAJIN3a;

— BOCIIPUHMMATh U C HCIOJIb30BAHUEM JAOCTYIHBIX CPEICTB KOMMYHHUKAIMM, BKJIIOYas yCTHO-
JaKTHIBHYIO peub, (OPMYIHPOBATH, MPEOOPA30OBBIBATE CYKACHUS: YTBEPAUTEIBHBIE U OTPHUIIATEIbHBIC,
€IMHUYHbIE, YACTHbIE U OOIINE; YCIOBHBIE;

— BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (paKTax, TaHHBIX,
HaOJMIOACHUAX M YTBEPXKAEHUSX; IpeniaraTb KpUTEpUU JJI BbIIBICHUS 3aKOHOMEpHOCTEH U
IIPOTUBOPEYUI;

— JenaTb BBIBOABI (CaMOCTOSITEIBHO W/WIM € TOMOLIbIO  YUYHMTENS/APYIMX YYaCTHHUKOB
00pa30oBaTENbHO-KOPPEKIIMOHHOTO TIPOLIECCa) C HCIOJIb30BAaHHEM 3aKOHOB JIOTWKH, JECIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIOUYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— pa3buparb JOKa3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKAEHUH (TMpsMble W OT HPOTHBHOIO),
IPOBOJUTH (CAMOCTOSITENIbHO W/WJIM C TOMOIIBIO YUUTENA/APYTUX YYACTHUKOB 00pa30BaTENIbHO-
KOPPEKIIMOHHOTO TPOIIecca) HECIOKHBIE I0KA3aTeIbCTBA MATEMATHIECKUX (PAaKTOB, IPUBOIUTH IPHMEPHI
U KOHTPIIPUMEpPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

— BBIOMpaTh crocod pemieHus yueOHOH 3afauu (CpaBHHBATh HECKOJBKO BAPHAHTOB PELICHHUS,
BbIOMpPATh (CaMOCTOSATENIBHO W/MIM C TOMOUIBIO YUYUTENS/APYrHUX YYaCTHUKOB 0Opa3oBaTeIbHO-
KOPPEKLMOHHOTO TIpoliecca) HanboJsiee moAX OIS,

ba3zogvie uccnedosamenwvckue oeiicmeu:

— HCIIONIb30BaTh BOMPOCHI KAaK HCCIIEHOBATENICKUNA HHCTPYMEHT IIO3HAHUS; CaMOCTOSITEIBHO
W/WIM  C TIOMOILIBIO  YYHUTENS/OPYTUX YYaCTHHKOB 00pa3oBaTeIbHO-KOPPEKIMOHHOIO —Ipolecca
(dbopMyIHpOBaTh BOMPOCH], (PUKCHPYIOUIME IPOTHBOpPEUNE, MPOOJIEMy, YCTAaHABIMBATH HCKOMOE W
JaHHoe, (OpPMHPOBATh TMIIOTE3Y; C HCIOJIb30BAHUEM JOCTYIHBIX CPEICTB KOMMYHMKALIMU, BKIIOYast
YCTHO-JAKTHIIBHYIO PEUYb, ApTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

— MPOBOJAUTS IO IJIAHY HECJIOXKHBIM SKCIEPUMEHT, HEOOIbIIOE HCCIeI0OBAHNE 110 YCTaHOBIICHUIO
0COOEHHOCTEHN MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOO0M;

— C HCIOJIb30BaHMEM JOCTYMHBIX CPEJICTB KOMMYHUKALMHU, BKJIOYas YCTHO-AAKTUIBHYIO PEdb,
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO HAOIONIEHUS, MCCIECIOBAHUSA,
OLIEHUBATh JJOCTOBEPHOCTb MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHUI;

— CaMOCTOSITEJIbHO W/WJIM C TOMOIIBI0 YYMUTENS/APYTUX YYaCTHUKOB 0Opa30BaTesIbHO-
KOPPEKIIMOHHOIO Mpollecca MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IMpoOIlecca, a TakKe BBIJBUIATh
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paboma c ungpopmavueii:

— BBIABISITH HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMANNHU, JaHHBIX, HEOOXOIMMBIX IS
peleHus 3a/1auu;

— CaMOCTOSITEJIbHO W/WJIM C TOMOIIBI0 YYMUTENS/APYTUX YYaCTHUKOB 0Opa30BaTeIbHO-
KOPPEKIMOHHOIO Tpoliecca BbIOUpPATh, AHAIU3UPOBATh, CHUCTEMATH3MPOBATH M HHTEPIPETHPOBATH
MHGOPMAIIHIO PA3INYHBIX BUAOB U (POpPM IpeCTaBICHNUS;

— BBIOMpaTh (GopMy MpeAacTaBiIeHHs HHGOpMAIMM U HWIUIIOCTPUPOBATH pEIIaeMble 3aJauu
CXeMaMH, HarpaMMaMu, HHOH rpaduKoil 1 MX KOMOWHAIIHSIMHU;

— OUEHMBaTh HAAE&KHOCTh HH(POpPMAIMU TO KPHUTEPHSIM, NPEAJIOKEHHBIM YUHUTEIEM MU
c(OpMYyINPOBAHHBIM CAMOCTOSITETLHO U/UITU C TIOMOILBIO YUUTENS/APYTUX YYACTHUKOB 00pa30BaTeIbHO-
KOPPEKIIMOHHOTO IpolLiecca.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

— BOCIPUHUMATh U (OPMYIMPOBATH C HCIOJIB30BAHUEM JOCTYIHBIX CPEICTB KOMMYHHKAIIUH,
BKJIIOYAsE YCTHO-AAKTHJIBHYIO PE€UYb, CYKICHHS B COOTBETCTBHU C YCJIOBHSIMH W IEISIMH OOIICHUS;
BBIPA)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX/YCTHO-IaKTUJIbHBIX U MUCHbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS
0 X0y pelIeHUs 3a/1a49¥, KOMMEHTUPOBATh MOJyYCHHBIH Pe3yiIbTaT;

— B XoJie OOCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMoil TeMbl, MpOOJIEMBI,



peraemMoit 3a71aun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA TIOUCK PEILIEHUs]; COTIOCTABIISATh CBOU CYXKICHUS C
CYXKJCHUSIMH JIPYTUX YYaCTHUKOB JMaiora, OOHAapy>KMBaThb pa3iMuue U CXOACTBO IMO3UIUH; B
KOPpEKTHON (opMe M C HCHOJB30BAaHUEM JOCTYIMHBIX CPEACTB KOMMYHHKAIIUU, BKJIOYas YCTHO-
JTaKTUIbHYIO peub, GOPMYIUPOBATH PA3HOTIACHS, CBOH BO3PAKECHHUS;

— TPEACTABISATh PE3yJabTaThl pELICHUs 3a/Jaud, OHKCIEPUMEHTA, HCCICIOBAHMS, TPOCKTa;
CaMOCTOSITENIbHO W/WJIM C TOMOUIbIO YUUTENS/APYTUX YYAaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO
mporiecca BRIOUpaTh (hOpMaT BEICTYIUICHHS ¢ yU4ETOM 3a/1a4 MPE3CHTAIMU M OCOOSHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopzanusayusa:

— COCTaBIIATH IUJIaH, AJITOPUTM DPELICHUS 3aJaud (WM €ro 4acTbh), BHIOMpATh CIOCOO pELICHUS C
y4€TOM UMEIOIINXCS PEeCypCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEeUICHUI ¢ yu€TOM HOBOI HH(OpMALIIH.

Camoxonmpono:

— BJAJETh CHOCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ylibTaTa peleHus
MaTeMaTHUECKOM 3a1a4u;

— MpeABUAETb TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH pPEIICHWU 3a7aud, BHOCUTH
KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

— OIICHMBATh COOTBETCTBUE pe3yJbTaTa MACSATEIbHOCTH IIOCTABIEHHON 1€ W YCIOBHUSAM,
OOBSICHATh TMPUYMHBI JIOCTHXKEHUS WM HEIOCTIKEHHUS IIeNd, HAaXOIUTh OLIMOKY, [1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yJibTAThI

OcBoenne y4yeOHOro Kypca «['eomerpusi» B 9 Kilacce IODKHO OOECIIEYUBATH JOCTHIKECHUE
yKa3aHHBIX HUKE MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

Brnaners moHSATHSMH < CHUHYCA, KOCHMHyCa M TaHT€HCAa OCTPOro yria MNpSMOYTOJIbHOTO
TpeyroiabHuKka. [lonb3oBaThecsi ATUMH TMOHATHSIMHM MJI1 PEUICHHs MPAaKTHUYECKUX 3a/1ad. BeraucisaTh
(pa3smU9IHBIMU CIIOCO0AMU) TIIOMIAb TPEYTOJIBHUKA U TUIOIIAI MHOTOYTOJBHBIX GUTYp (TIONB3YsICh, T1Ie
HE00X0IUMO, KaNbKyIATOpOM). [IpUMEHSTh MOTydeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bnaners MOHATHSMM BMHMCAHHOTO U IEHTPAJIBHOTO YIiia, UCIOIB30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MeXIy XopAaMu (CeKYIIMMH) W yIjie MEXIy KacaTelbHOW M XOpIOH TpHU pelIeHUH
T€OMETPUUYECKHX 3a/1a4.

Brnanete TNOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOICTBA OMHCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

3HaTh TPUTOHOMETPHYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IMOMOIIBI0 pa3IHYHbIC
3JIEMEHTHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHrne IpsIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). Haxoauts (¢
MOMOIIIBIO KaTbKYIATOPa) ATUHBI U YIIIBI 17151 HETAOIMYHBIX 3HAYCHHIH.

[Tonp3oBaTbest popMysiaMu TMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIACCTBOM IS
Hax0JIeHUS COOTHOILLIEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETMYMHAMU.

Hcnonp30BaTh TEOpEMbl CHHYCOB W KOCHUHYCOB ISl HAXOXACHHUS Pa3JIMUHBIX DJIEMEHTOB
TpEeYroJbHUKa («pelIeHnue TPEYTroIbHUKOBY), TPUMEHSTh UX MPU PEIICHUU T€OMETPUIECKHX 33/1a4.

Bnaners moHsTHSAMU TIpe0Opa3oBaHUs TOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJAOOHBIX (UTYP.
[Tonb3oBaTbest CBOMCTBAMH TI0100MSI IPOU3BOIBHBIX (DUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOIUTH YTIIBI
y mono6Hbx ¢uryp. IlpumeHsTH CBOMCTBa TOMOOMS B TMPAKTUYECKHX 3a/adaX. YMETh TNPUBOAHUTH
MIpUMEPHI MOAO0HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCS TEOpEMaMH O TIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB CEKYIIUX,
0 KBaJpaTe KacaTeJIbHOM.

[Tomp30BaThCS BEKTOPAMH, TOHUMATh UX TEOMETPUUYECKUN W (PU3NUECKUI CMBICI, TPUMEHSThH UX B
pElIeHnr TeoMeTpudeckuX U gu3mdeckux 3amad. [I[puMeHSITh CKalIpHOE MPOU3BEIECHHUE BEKTOPOB JUIS
HaxO0>KJICHUS JIJTUH U YTJIOB.

[IpuMeHATh MOTyYEHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTH MATEMAaTUUYECKUE MOJENM Js 3aJad
peanpbHOM JKM3HM W TPOBOJWTH COOTBETCTBYIOIIME BBIUMCICHUS C TMPUMEHEHHEM TOJ00usS U
TPUTOHOMETPHH (TIOTB3YSCH, T1e HEOOX0AUMO, KATbKYIISITOPOM).



CrnennanbHble ycJI0BUs peanu3anuu yueOHoro npeamera «I'eomerpus»
OcHOBHBIE MeTOANYECKHE TPeOOBAHMS

pa3BUTHE Y O0yYarOIIUXCS C HAPYIICHHBIM CIYXOM PEYH M CIOBECHO-JIOTHYECKOTO MBIIIICHUS HA
OCHOBE COJIEpXKaHMsl JAaHHOTO Kypca;

CO3/laHME  YCIIOBHM  JUIS  HAKOIUIGHUS  OOYYalOIIUMHCS  CIEHUATbHBIX  TEPMHHOB,
METaMaTeMaTUYEeCKUX MOHATHH, JIEKCUKH, BBIPAXKAIOIIUX BPEMEHHbIE U IPOCTPAHCTBEHHbIE OTHOLICHUS,
U T.J;

IPOBEICHUE HA YpOKax CIEUUalbHOW padOThl HAJ TEPMHUHOJIOIMYECKOW W TEeMaTU4YEeCKOH
JICKCUKOW Y4eOHOH MMCUMIUIMHBL, @ TakXKe HaJl JEeKCHKOW, HEOOXOAWMOW JUIs OpraHu3aluu y4eOHOMH
NESITeIbHOCTH B LEJAX €€ NOHMMAaHMs, YCBOGHUS M 3allOMUHAHUSA OOYYalOLUIMMMCS, Pa3BUTHS y HHUX
BOCHPHUATHSA (CIYyXO3pUTEIBHO M HAa CIIyX) M JOCTaTOYHO BHATHOI'O BOCIPOU3BENEHHUS, aJEKBATHOTO
IIPUMEHEHMS B PA3JIUYHBIX BUAX JESITEIbHOCTH;

paboTa HaJ HOBBIM PEUEBBIM MAaTEpUAIOM Ha 3TaNax 3aKpPEIUIEHWS U MOBTOPEHUS Y4eOHOTo
MaTepuaia, Ipu ClIoOBapHOW paboTe, Ha (OHETHUECKON 3apsIlIKe;

pa3BUTHE OOLICY4eOHBIX YMEHMI: HaOMogaTh 3a OOBEKTaMU U3YUYCHHS, BBLACHATH HX
CYIIECTBEHHbIE IPU3HAKHU, CPABHUBATh, 000011aTh, 1€71aTh BBIBOABI M JJOCTYITHO O HUX PAcCKa3bIBaTh;

o0OecriedyeHre MHOTOKpPAaTHOIO IOBTOPEHHUS IPOrpaMMHOIO MaTepuana, I0CJIeI0BaTeIbHO
YCIIOXKHSISI U PACKPbIBasi HOBBIE 3JIEMEHTHI COAEPIKaHUS TOI'O MJIM UHOTO pa3jiena (TeMbl);

nepeopMyIMpOBKa CIOXHBIX M MHOTOCTYNEHYAThIX WHCTPYKUMH K 3aJaHusiM, pa3OuBKa
(GOpMYIMpPOBKM Ha OTAEIbHBIE CMBICIOBBIE YacTH, YTOYHEHHE HEJOCTAaTOYHO MOHATHBIX IS
00yJaroImuxcs TS PMUHOB.

[Tpu opranuzanuu Opouenyp MOHMTOpUHIA TpeOyeTcs COOMIOJEHHs] YCIIOBHM, CBSI3aHHBIX C
BHECEHUEM OT/EJbHBIX U3MEHEHUH — B COOTBETCTBMM C OCOOBIMH OOpa3oBaTEIbHBIMU IOTPEOHOCTIIMU
o0yyaroImuxcs ¢ HapyLUIeHHbIM CIIyXoM. J[aHHbIe U3MEHEHNUS BKIIFOYAIOT:

U3MEHEHHE NpU HAIMYUA OOBEKTHBHONH HEOOXOJMMOCTH BPEMEHHOTO PEXHMa BBITOJTHEHUS
KOHTPOJIbHOM (MHON INpPOBEpPOYHOI) paboThl — B 3aBUCUMOCTH OT HHAMBHUIYAIbHBIX OCOOEHHOCTEH
30pOBbsi  OOydarommxcst (yBEIMYEHHUH BpPEMEHHM Ha BBINOJIHEHHE paboThl, B IPEIOCTaBICHUHU
BO3MOKHOCTH JUIsl OTJIBIXA U JIP.);

00s3aTeNbHYI0 MPOBEPKY TOYHOCTU IOHUMaHMs OOY4YalOIIMMUCS COJAEPIKAHUS CIIOBECHBIX
MHCTPYKIMH K 33JaHUSM;

aJlanTaIyio MpeAiaraeéMoro o0yJaroemMycsi TeCTOBOro (KOHTPOJIBHO-OIIEHOYHOT0) MaTepHaa,
BKJIFOYasl MCMOJIb30BAHUE YCTHBIX M MUCHMEHHBIX HMHCTPYKIHH, YHOpPOIIEHHE MHOTOCIOBHBIE M / WU
CJIOKHBIX CJIOBECHBIX (DOPMYITHPOBOK;

CHELMaNbHYIO TICUXOJIOTO-TIEJarOTHYECKyI0 TOMOIIb (Ha JTamax MPUHATUS, BbBIIOJIHEHUS
y4eOHOro 3a/JaHus W KOHTPOJIA pPE3yJbTaTUBHOCTH), JO3UPYEMYIO MCXOJd U3 HHIUBUAYAIbHBIX
0c00EHHOCTEH 3710pOBbsl 00YUArOIIErocs, HaIPAaBJIEHHYIO Ha CO3/IaHHE U MOAJepKAHNE HIMOILMOHAIBHOTO
KOM(OPTHOTO KJIMMaTa BO BpeMs ITPOBEJICHUS OLIEHOUYHBIX MEPOIIPHUATHA.

Metoauyeckue TpeGoBaHusI K padoTe M0 Pa3sBUTHIO CJIYXOBOI'0 BOCHPHUATHS H 00y4YCHHIO
NPOU3HOLICHUIO

OCYILIECTBIIEHUE HA KK OM YpOKE:

KOPPEKIIMOHHOW paboThl 4Yepe3 HCIONb30BAaHUE CIEHHUATIbHBIX MPUEMOB, OOXOJIHBIX ITyTel
o0OyueHwus,

KOHTpPOJISI 32 BOCIPUSATHEM YCTHOM peuyH, MPOM3HOIIEHHWEM U HCIPABIECHUEM JOMYCKaeMbIX
OLINOOK.

1[eJICHAIIPaBJIIEHHOE OCYIIECTBIEHUE PA3BUTHUS CIIOBECHOM peyd B YCTHOW M MMCbMEHHOH (hopMmax,
HaBBIKOB YCTHOH KOMMYHHKAIIUH;

0o0BsicHEHHE y4yeOHOro MaTepuana Ha OCHOBE CJIOBECHON peud — YCTHOM M MHCbMEHHOH IpHU
00513aTeIbHOM ITPUMEHEHUH COBPEMEHHBIX 00pa30BaTEeNIbHBIX CPEICTB, B TOM YHCIE, HUPPOBBIX, a TAKKE
METOJINYECKUX NPUEMOB, CIIOCOOCTBYIOIINX TOHUMAHHUIO0 00YYalOIIUMHUCS ¢ HApYLICHUSIMH CITyXa HOBOTO
peueBoro mMarepuaia (Hampumep, MoKa3 WUTIOCTPALUH, MPEJAMETOB U Jp., MOA0Op U3 yKcia 3HAKOMBIX
o0Oy4aroluMcsi CHHOHMMOB K HOBBIM CIIOBaM U CJIOBOCOYETAHMSIM, CHHOHUMHYECKHX BBIPAXKEHUH K
HOBBIM (ppazam);



WCIIOJIb30BaHUE YUUTEIIEMKECTOBOM pedr (B ciydyae 3aTPyAHCHHUS MOHUMAHHS O0YYarOIIMMHCS
pedeBoro Martepuaia, NMpeAbsSBICHHOTO B CIIOBECHOW (popme) ¢ 00sf3aTebHBIM IMOBTOPEHUEM JIaHHOTO
MaTepuasna YIuTeIeM H 00yJaroiMcst YCTHO WM MTHCbMEHHO;

UCIIOJIb30BaHUE OOydYaromMMCsl OTHAEIbHBIX KECTOB (KECTOBOM peuH) (IpH 3aTpyJHEHHUH
CaMOCTOSITENIbHO BBIPA3UTh CBOM MBICIH B CIOBECHOH (hopme) ¢ 00s3aTeNbHBIM BOCIIPOHU3BEIACHHEM
yuuTeJIeM AAHHOTO MaTepuaya B CJIOBECHOM (opme, 3aTeM 00ydarOIIMMCS M BCEMHU OOYYarOIIMMHUCS
KJIacca B YCTHOU W /WM MUCbMEHHOU hopme;

MIPOBE/ICHUE YIPAXXKHEHUW, CBS3aHHBIX C BOCHPHUATHEM HA CIyX M BHATHBIM, JIOCTaTOYHO
€CTECTBCHHBIM  BOCIIPOM3BEJCHHEM TEMAaTHYECKOW W  TEPMUHOJIOTMYECKON JIEKCUKH  Y4eOHOM
JTUCIUIUIMHBL, a TAK)KE JIEKCUKU, CBA3aHHOM C opraHu3aiueil yueOHoil 1esTenbHOCTH;

UCIIOJIb30BAaHUE HA 4YeTBEepTh HEe MeHee 15-20 pedeBbIX €AMHUI] MPU PA3BUTUH CIYXOBOTO
BOCIIPUSATHUS,

MPOBEJICHUE HAa KAKIOM YPOKE (OHETUUCCKOU 3apsIKH

npoBeJicHHe padOThI 1O 3aKPEIUICHUIO Y JIeTeil YMEHHUI TOBOPUTH T'OJIOCOM HOPMAJIbHOM BBICOTHI,
CWJIBI B TeMOpa, BOCIIPOU3BOIUTH 3BYKOBYIO M PUTMUKO-UHTOHAIMOHHYIO CTPYKTYPY PEYUH.

Metoan4yeckue Tpe0OBaHUSA K HCIOJIb30BAHMIO HA YPOKAX HM(PPOBBIX TEXHOJIOIH I

UCIIOJIb30BaHUE MU(POBBIX TEXHOJIOTUN, K KOTOPBIM OTHOCAT MH(DOPMAIIMOHHO-00pa30BaTEeIIbHBIE
Cpelbl, JJIEKTPOHHBINM 00pa3oBaTENbHBIA pecypc, IUCTAHIIMOHHBIE O00pa3oBaTelbHbIE TEXHOJIOTHH,
AJEKTPOHHOE 00YUYEHHE C TOMOUIbI0 HHTEPHETA U MYJIbTUMEINA C LENbI0 OCYIIECTBICHHUS JOCTYITHOCTH,
BapUATHBHOCTHU, HATJISTHOCTU OOYy4eHHs, OOpaTHOUM CBSI3M MENaroroB ¢ OOy4YaIOIIUMUCS, MOCTPOCHUS
WHIUBUAYAIBHOH TPAaCKTOPUM W3YYCHHUs y4eOHOro MmaTepuana, oOOydeHHs C [PUMEHEHHEM
MHTEJUIEKTYAJIbHBIX CUCTEM MOJIEPKKH;

[{udpoBble TEXHOJIOTMHM MOTYT HCIOJNB30BATbCS B  Pa3IMYHBIX Bapualusix: B BHJIE
MYyJIbTUMEAUMHBIX MPE3CHTALM, B KAaueCTBE TOJIKOBOTO CIIOBaps WJIM CIPABOYHHUKA C Y4EOHBIMU
BHJICOPMIIEMaMH, KaK TPEHAXKED IS 3aKPETUICHHUS] HOBBIX 3HAHUU WM B BHUJIC TIPAKTHYECKOTO TTOCOOHS.
[IpennaraemMslii 00yJaronieMycsi MaTepual aJanTHPYETCS C yYETOM CIIyXOPEUeBbIX BO3MOXKHOCTEH.

Coaepxxanue Tem yyeOHoro npeamera «I'eomerpuspy
VYribl B OKpY>KHOCTH. BrincaHHbIe 1 onMcaHHbIe YeThIpeXyroibHuKU. KacarenbHble k
OKpykHOCTH. KacaHne okpyxHOCTEN
Tpuronometpusi. TeopemMbl KOCHHYCOB U CUHYCOB. PelieHue TpeyrojJsHUKOB
[IpeobpazoBanue moaodusi. MeTpuyeckre COOTHOIIEHUS B OKPYKHOCTH
BekTopsl
O06o011eHre 1 cucTeMaTr3als U3y4YeHHOTro MaTepuaa

TemaTn4eckoe MJIAHUPOBAHUE

Ne KosmuectBo DJIeKTPOHHbIE
n/n | HammeHnoBaHue pasgesioB 4acoB (uudgposrbie)
M TeM MPOrpamMMbl o0pa3oBaTe/ibHbIE
pecypcehbl
Bcero| KonrtpoasHnblie| [IpakTnueckue
padoThI padoThI
1 [Yrasr B OKpyXHOCTH. 16 1 https://m.edsoo.ru/7f417e
BrincanHple H  ONHCaHHbBIE 18
YEeTHIPEXYTOJbHUKH.
KacarenbHble K OKPYKHOCTH.
KacaHune okpyxHOCTEN
2  [Tpuronomerpusi.  Teopemsl| 21 1 https://m.edsoo.ru/7f41al
KOCUHYCOB u CHHYCOB. 2c
PemreHne TpeyroJbHIUKOB
3 [IpeobpazoBanue momodbus. 12 1 https://m.edsoo.ru/7f41al



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OITMCaHHBIC

MeTpuueckue COOTHOUIICHUS 2c
B OKPYXHOCTHU

4  [BexTopsl 15 1 https://m.edsoo.ru/7f41al

2c

5 |O0o0ueHne u 4

CUCTEMAaTU3alMsl HW3Y4EHHOIO
MaTepuasa
6 [Aroro 68 4
KanennapHo - TeMaTnyeckoe niiaHupoBaHue 10 MaTeMaTHKe
Ne KoimuecTBo Hara DJIEeKTPOHHbBIE
n/n | HammeHnoBanue 4acoB usyuyenusi | (uugposbie)
pasieios u TeM Bceero [ Konrpoubneie| IlpakTuyeckue o0Opa3oBareJb
NPOrpamMmbl padoThI " HbI€ pecypChl
J1abopaTopHbIe no
padoThI BO3MOKHOCTH

I.  [Yrasl B okpyxkHocTn, 16 1
Bnucannbie 7|
ONUCAHHBIE
YeThIpPexXyroJbLHUKH.

KacarejgbHble K
okpy:kHocTH. Kacanme
OKPYKHOCTel

1 [ToBTOpenue kypca § 1
KJlacca

2 Brnincannbie n 1 https://m.edsoo.ru/
[ICHTPaJIbHbIC YL, 8al1415b2
YTOJI MEXY|
KacaTeJIbHOW U XOPJIOH.

3 Briucanubie u 1 https://m.edsoo.ru/
[ICHTPaJIbHbIC YL, 8a141940
YTOJI MEXY|
KacaTeJIbHOU U XOPJIOH.

4 Brnincannbie n 1 https://m.edsoo.ru/
[ICHTPaJIbHbIC YL, 8al41b34
YTOJI MEXY|
KacaTeJIbHOU U XOPJIOH.

5 Yrnel Mexay xopaamu 1
M CEKYILIMMH.

6  |Yrael mexnay xopaamuy 1
M CEKYILIMMH.

7 Yriel mexay xopaamy 1
U CEKYIUMHU.

8 Brnincanneie n 1 https://m.edsoo.ru/
OIMCaHHbBIE 8a140f86
YETHIPEXYTOJBHUKH, HX
MIPU3HAKU U CBOMCTBA.

9 Brincanneie u 1 https://m.edsoo.ru/

8al416d4



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

YETBIPEXYTOJIBHUKH, HX
[IPU3HAKU U CBOMCTBA.

10 [BnucanHble n |1 https://m.edsoo.ru/
OINHMCAHHbIC 8al416d4
YEeTBIPEXYTOJIBHUKU, HUX
[IPU3HAKU U CBOMCTBA.

11 [Ipumenenue cBoicTB 1
BITMCAHHBIX u
ONHCAaHHBIX
YETBIPEXYTOJIBHUKOB
npu peleHny
FEOMETPUUYECKUX 3aay

12 [[Ipumenenue cBoWcTB 1
BITMCAHHBIX u
ONHCAaHHBIX
4ETBIPEXYTOJIBHUKOB
npu peleHny
FeOMETPUUYECKUX 3ajau

13 [B3aumnoe 1 https://m.edsoo.ru/
[pacTON0KEHNE JIBYX 8al410a8
OKPY>KHOCTEH.

14 [Bsaumnoe 1
pacroyio)keHue  JIByX
OKPY’KHOCTEH.

15 |Kacanue okpyxHocteit.| 1 https://m.edsoo.ru/

8al410a8

16 |[KonTpombHas paboTa 1

II. [Tpuronomerpus. 21
TeopeMbl KOCHHYCOB|
U CcHHYCcOB. Pemenue
TPEyroJbLHNKOB

17 |Onpenenenue 1 https://m.edsoo.ru/
TPUTOHOMETPUICCKIX 8al1424bc
¢byskuit yrios ot 0 110
180°.

18 |Onpenenenue 1
TPUTOHOMETPUUECKHUX
¢byskuit yrios ot 0 110
180°.

19 |Kocunyce wu  cunyc| |
OpsIMOTO W TYIOTO
yria.

20 [Kocunyc wu  cuHyc 1
OpsIMOTO W TYIOTO
yria.

21 |Kocunyc wu  cunyc| |
OpsIMOTO W TYIOTO
yria.

22 [Teopema KOCHHYCOB. 1 https://m.edsoo.ru/

8al4336¢



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c

23

'TeopeMa KOCMHYCOB.

24

'TeopeMa KOCMHYCOB.

https://m.edsoo.ru/

8al42d5e

25

(O606mEnHas) Teopemal
CUHYCOB (C paguycom|
OIHUCAHHOMN
OKPY>KHOCTH).

26

(O606mEnHas) Teopemal
CHHYCOB (C paguycom|
OIHUCAHHOMN
OKPY>KHOCTH).

https://m.edsoo.r
u/8al42e8a

27

(O606mEnHas) Teopemal
CUHYCOB (C paguycom|
OIUCAHHOMN
OKPY>KHOCTH).

28

Haxoxnenue JUUTAH
CTOPOH W  BEJIUYHUH
YTJIOB TPEYTOJIbHUKOB.

https://m.edsoo.r
u/8a1430b0

29

Haxoxnenne JUINH
CTOPOH ¥  BEIUYHH]
YTJIOB TPEYTOJIBLHUKOB.

30

Haxoxnenue JUUTAH
CTOPOH W  BEJIUYHUH
YTJIOB TPEYTOJIbHUKOB.

31

Dopmyia Ionaau
TpeyrojibHHUKa  4epe3
IBE CTOPOHBI U YIoJl
MCKIYy HUMMU.

https://m.edsoo.r
u/8al42ac0

32

Dopmyia TIonIaau
TPEyroJibHUKAa  4epe3
IBE CTOPOHBI U YIOJl
MEXy HUMH.

33

Dopmyia IAINIENNG|
YEeTHIPEXYTOJIbHUKA
Yyepe3 ero JAUaroHaau U
YTOJ1 MEXIY HUMH.

34

Dopmyia IAINIENNG|
YEeTHIPEXYTOJIbHUKA
Yyepe3 ero JAUaroHaau U
YTOJ1 MEXAY HUMH.

35

[IpakTHueckoe
[IPUMEHEHHE
[TOKa3aHHBIX TEOPEM.

https://m.edsoo.r
uw/8al42c3c

36

IIpakTHueckoe
[IPUMEHEHUE
[TOKa3aHHBIX TEOPEM.

37

KonTponbHas paboTa

I11.

IIpeoOpa3oBanue
nox00us.
MeTrpuuyeckue
COOTHOIICHHS B

12

10


https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
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https://m.edsoo.ru/8a142c3c

OKPYKHOCTH

38

[Tonarue 0
npeoOpa3oBaHUH
o100wsI.

https://m.edsoo.ru/

8al43ab0

39

COOTBETCTBEHHBIE
DJIIEMEHTHl  TIOJ00HBIX

buryp.

40

COOTBETCTBEHHBIE
DJIIEMEHTHl  TIOJ00HBIX

buryp.

https://m.edsoo.r
u/8al43ded

41

Teopema 0
[POU3BEICHUU
OTPE3KOB XOp/.

42

Teopema 0
[POU3BEACHUU
OTPE3KOB CEKYIIHX.

https://m.edsoo.r
u/8al442da

43

Teopema o KBajgpare
KacaTeJIbHOM.

44

Teopema 0
MPOU3BEICHUN
OTPE3KOB xopa,
Teopema 0
MPOU3BEICHUU
OTPE3KOB CEeKYIUX,
TeopeMa O KBaJpaTe
KacaTeJIbHOM.

https://m.edsoo.r
u/8a14406¢

45

Teopema 0
MIPOU3BEACHUN
OTPE3KOB XOp/I,
TeopeMa 0
MPOU3BEICHUH
OTPE3KOB CEKYUIHX,
TeopeMa O KBaJpare
KacaTeJIbHOM.

https://m.edsoo.r
u/8ald441a4d

46

[I[pumeHeHne TeopeM B
peLIeHU
FEOMETPUYECKHX 3a4a4.

https://m.edsoo.r
u/8a143106

47

[IpuMmeHeHne teopem B
[pEeIIEHUN
FeOMETPUUYECKHUX 3a/1a4.

https://m.edsoo.r
u/8al443fc

48

[IpumeHeHue TeopeMm B
[peleHUn
FeOMETPUUYECKUX 3a/1a4.

https://m.edsoo.r
u/8al144578

49

KonTponbHas paboTa

IV.

BekTops!

15

50

Ornpenenexnue
BEKTOPOB.

https://m.edsoo.ru/

82144960

51

CloXeHHE U PAa3HOCTD,
BCKTOPOB, YMHOXCHUC

BCKTOpA Ha YHCJIO.

https://m.edsoo.ru/

8al44a8c
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https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c

52 [CrnoxeHHe W Pa3HOCTh, https://m.edsoo.ru/
BEKTOPOB, YMHOXCHHE 8al44d52
BEKTOPA Ha YHCJIO.

53 [CnoxxeHue M Ppa3HOCTH
BEKTOPOB, YMHO>KEHUE]

BEKTOPA HA YUCJIO.

54 |®usnyeckuit u
FEOMETPUUYECKUI CMBIC]T
BEKTOPOB.

55 |PaznoxxeHue  BEKTOPA
o JIBYM
HEKOJJIMHEAPHBIM
BEKTOPaM.

56 [PaznmoxxeHue  BEKTOpA
o JIBYM
HEKOJJIMHEAPHbIM
BEKTOPaM.

57  |[KoopauHaTbl BEKTOpA. https://m.edsoo.r

u/8al44fbe

58 [KoopauHathl BEKTOpA.

59 |Ckansapuoe https://m.edsoo.r
[POU3BEICHUE u/8al4539¢
BEKTOPOB, ero|
[IPUMEHEHNE Jis
HAXOXJICHUA JIUH U
YTJIOB.

60 |CkansapHoe https://m.edsoo.r
[POU3BEICHUE u/8al4550e
BEKTOPOB, ero|
MPUMEHEHNE Ui
HAXOXJICHUA JIUH U
YTJIOB.

61 |Pemenue 3a7a4 C https://m.edsoo.r
MOMOIIIbIO BEKTOPOB. u/8al44c3a

62 |Pemenue 3a7a4 C https://m.edsoo.r
MOMOIIIbIO BEKTOPOB. u/8a1458c4

63 [[IpumeHEHHE BEKTOPOB
JUIsl  pelieHust  3ajayl
KUHEMAaTHUKH u
MEXaHUKH.

64 [KontponbHas paboTa

V. |O000menue |
cHCTeMATH3ALHA
H3y4EHHOI0
MaTepuaJia

65 |Yrael B OKpPYXHOCTH.

Brniucanubie 5]
ONMCAHHBIE
YETHIPEX YT OJIbHUKH.

66 (IpuroHomerpusi.

TeopeMbl KOCHHYCOB M|
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https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4

CHHYCOB. Pemenue
TPEYTOJILHUKOB

67

[IpeoOpa3zoBanue
noao0usi. MeTpuieckue
COOTHOIIICHUS B
OKPYXHOCTH

68

BekTopsl

HTroro:

68
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TemaTn4yeckast H TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanus

buccektpuca, BekTOp (HEKOJUIMHEApHBI BEKTOp), KacarelbHass K OKPYXHOCTH, KOOPAMHATHI
BEKTOpa, KO3((UIMEHTHl pa3JIoKEHUs,, METOJ KOOpAMHAT, OKPYKHOCTh (BIMCaHHas, ONMCaHHas),
IIPUMEHEHUE BEKTOPOB K PELICHUIO 3ajad, MPOCTEHIIME 3aJadyd B KOOpJAMHATaX, CHUHYC (KOCHUHYC,
TAQHI€HC, KOTAHI€HC) YIJa, PaauyC, CKaIsIPHOE IPOU3BEICHHUE BEKTOPOB, CIOXEHHE (BBIYUTAHME)
BEKTOPOB, COOTHOILIEHUSI MEX]ly CTOPOHAMH UM YIJIaMU TPEYroJIbHUKA, CPEIHAS JIMHUS Tpaneuuu, TOYKa
KacaHMsl, YIJbl (LIEHTpalbHble, BIMCAaHHBIEC), YMHOXEHHME BEKTOpPAa Ha YHUCIO, ypaBHEHUE, 4YEThbIpe
3aMe4aTelIbHbIE TOYKH TPEYTrOJIbHUKA.

Dpaswi

MBI 1oKa3anu, 4yTo mpsiMast 1 OKPY>KHOCTh MOTYT UMETh OJIHY WJIM JIB€ OOIIMEe TOYKHA M MOTYT HE
UMETHh HU OTHOU OOIIENH TOUYKH.

JlokaxxeM TeopeMy O CBOWCTBE KacaTeIbHON K OKPYKHOCTH (O CpeAHEN JTMHUU TPAIICLIUH).

Tenepb Mbl OyzeM J10Ka3bIBaTh TEOPEMY, OOPAaTHYIO TEOpEME O CBOICTBE KacaTeJbHOM — MpU3HAK
KacaTeJIbHOM.

Ham mnpencrouT nokazaTb, 4TO NEPHEHIUKYISApP, NPOBEIEHHBIH M3 KakOW-HUOYIb TOYKH
OKPYKHOCTH K AMAMETPy, — ATO CpeIHEee NPONOPLHUOHATIBHOE I OTPE3KOB, HA KOTOPBIE OCHOBaHUE
NEPIECHIUKYIIApA AECTUT JUAMETP.

Bui6o0owv

Ecin paccTosiHME OT LEHTPa OKPYKHOCTH 10 IPSMOM PaBHO PajnyCy OKPYKHOCTH, TO IpsiMasi U
OKPY>KHOCTh MMEIOT TOJIBKO OJIHY OOIIYI0 TOUKy. Eciu paccTosiHHe OT HEeHTpa OKPY>KHOCTH JI0 MPSIMOM
OosblIe pasnyca OKpY>KHOCTH, TO IIPsIMasi U OKPYKHOCTb HE UMEIOT OOIINX TOYEK.

[Ipsimasi, uMmeromasi ¢ OKPYXHOCTb. TOJBKO OAHY OOILYI0 TOYKY, HA3bIBa€TCSl KacaTeJIbHOM K
okpy>kHOcTH. VX 00111ast Touka Ha3bIBaeTCsl TOUKOM KacaHUs MPSIMON M OKPY>KHOCTH.

KacarenbHast K OKpy>KHOCTH NEPIEHIUKYISIPHA K PainyCy, IPOBEAEHHOMY B TOUKY KacaHUs.

Otpe3kn KacaTeNbHbIX K OKPYKHOCTH, ITPOBEIEHHBIE U3 OAHON TOYKH, paBHbl. OHM COCTABIIAIOT
PaBHBIE YIJIbI C IPSAMOM, IPOXOASILEH Yepe3 ATY TOUKY U LIEHTP OKPYKHOCTH.

Ecin npsiMasi IpoXoauT yepe3 KOHEL pajnyca, JIKAIIUA Ha OKPY>KHOCTH, ¥ NEPIEHIUKYJIIpHA K
3TOMY paJinyCy, TO OHa SIBJISETCS KaCATEIbHOM.

Jlyra Ha3piBacTCi IOJYOKPYXKHOCTBIO, €CIM OTPE30K, COEAMHSIOIUN €€ KOHIBI, SBISAETCS
TUaMETPOM OKPY>KHOCTH.

BrincanHBIN yros n3MepsieTcsi HOJI0BUHOM AYTH, HA KOTOPYIO OH OIUPAETCA.

Kaxxgass Touka OucCCeKTpHCY HEpa3BEPHYTOro yria paBHOYyJaleHa OT ero cropoH. OOparHo:
KaX/1asl TOUKa, Jekallas BHyTpU yIiia ¥ paBHOYAJIEHHAs OT CTOPOH YTJIa, JISKUT Ha €ro OucceKTpuce.

OTtpe30kK, U1g KOTOPOro yKa3zaHo, Kakasi U3 €ro TpaHMYHbIX TOYEK CUMTAETCS HAyaJloM, a Kakas —
KOHIIOM, Ha3bIBAa€TCsl HANPABICHHBIM OTPE3KOM, WJIM BEKTOPOM. BEKTOpBI MOryT HCIIOJIB30BAThCA IS
pelIeHusI TEOMETPUYECKHX 3a/1a4 U I0KA3aTEIbCTBA TEOPEM.

CpenHsiss NUHUS Tpameluud — 3TO OTPE30K, COCTUHSIOMNN cepeluHbl €€ OOKOBBIX CTOPOH.
CpenHsist TUHUS Tpaleuy napaijieibHa OCHOBAHUSM U paBHA UX MOITYCYMME.

Ha mtockoct m1060# BEKTOP MOXHO pa3jioXkHUTh 110 JBYM JIaHHBIM HEKOJUTMHEAPHBIM BEKTOpPaM.
KoaddunmenTs! pa3noxeHus pu 3TOM OINPENESIOTCS €IMHCTBEHHBIM 00pa3oM.
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JIner koppekTHpPOBKHM padoyeil NPOrpaMmsbl

/11

IIpnuuna
KOPPEKTUPOBKH

Tema ypoka

Hara
MIPOBEACHHUSITIO
IUIaHy

Jara
HPOBEICHUS
I[To dakry

Croco6
KOPPEKTHPOBKHU

PexBu3uthl
JNOKyMEHTa
(Ne mpukasa,
JaTa)
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