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PABOYASA ITPOTPAMMA

«I"eomeTpus». 9 kiace
Pabouas nporpamma no I'eomMmeTpun MOATrOTOBIIEHA B COOTBETCTBUU ¢ DeiepaabHBIM rOCyIapCTBEH-

HBIM cTaHgapToM ootero oopazoanus (PI'OC).
CrpyKTypH3anus npeacTaBIeHHON MPOrpaMMbl M ydeOHMKA OCYILIECTBIIEHA B COOTBETCTBUU C YU€OHBIM I1J1a-
HOM, COTJIACHO KOTOPOMY Ha M3y4eHHE reoMeTpuH B 7 — 9 Ki1accax OTBOAMTCS 2 4 B HE/IGIIO.
Cratyc y4yeOHo#i nporpammsbl o I'eomerpun

Paboyas mporpamma NOJHOCTBIO OTpakaeT OCHOBHBIE uaeu u npeametsie TeMbl @I'OC ocHOBHOTO
o0m1ero oOpa3oBaHuUs.

Crpykrypa paboueil mporpaMMbl O3BOJISIET YUUTENSIM OPraHU30BbIBaTh 00pa30BaTeIbHBIN Mpoliece,
JaBasi Mpe/ICTaBJICHHE O LIEAX U oO1Iell cTpaTerun o0y4eHus, ero NpeIMeTHOM COJEepKaHUH; IIpeycMaT-
pHUBaET CTPYKTYpUPOBAHHUE yueOHOTO MaTepualia, ONpeIesIeHuE ero KOJIMUYEeCTBEHHBIX U KaUeCTBEHHbIX Xa-
PaKTEpUCTUK, B TOM YHUCIIE IPOBEJCHUE IUAarHOCTUKN 3HAHUHN, YMEHHUI 1 HABBIKOB yJalllUXCSl.
CTpykTypa 10KyMeHTa

Pabouas mporpamma no ['eomeTpun COAEPKUT CIECTYIONIUE Pa3CIIbI:
— NOSACHUMENbHYIO 3aNUCKY, B KOTOPOH OINPeAessoTCs el 00y4eHHsI TEOMETPUM M PacKphIBAIOTCS 0CO-
oernoctr oOydenus mo Y MK «I"eoMeTpusi»; mpeAcTaBiICHBI IUIAHUPYEMBIC PE3YIIBTAThl OCBOCHUS y4eOHOTO
MpeaAMETa;
— codepaicanue Kypca, BKIIOYAIOIee MepeueHb OCHOBHOTO M3Y4aeMOro MaTepuana U BapuaTUBHBIX KOM-
ITIOHEHTOB, PACIIPEECICHHBIX IO COAEPKATEIBHBIM pa3eiiaM;
— NOYpouHOe memamuieckoe niaHuposaHue ¢ OIMCaHNuEeM BUJIOB yUeOHOM AeITeTbHOCTH yJalluXxcs U yKa-

3aHUEM IIPUMEPHOro 4Yrciia 4aCoB Ha U3YyYCHHUEC COOTBECTCTBYIOIICIO MaT€pHralia.



INOACHUTEJIbHAA 3AIIMCKA

PeanbHOi HEOOXOMMOCTBIO B HAILIK THH CTAHOBHUTCS HETIPEPBIBHOE 00pa30BaHKE, YTO TPEOYyeT MoJI-
HOIIEHHOU 0a30BOM 0011€00pa30BaTENILHON MOATOTOBKY, B TOM YHCJIE U MaTeMaTH4eckoil. Bce 6ombie cre-
UAILHOCTEH, TPEOYIOINX BBICOKOTO YPOBHS 00pa3oBaHMUs, CBSA3aHO C HEMOCPEICTBEHHBIM IPUMEHEHUEM
MaTeMaTUKU (IKOHOMHKaA, OM3HEC, OMOJIOTHS, TICHXOJIOTHs U MHOTOE Apyroe). Takum oOpa3oM, paciups-
CTCA KPpYI' LIKOJIBHUKOB, JIs1 KOTOPBIX MaTEMAaTUKa CTAHOBUTCA HpO(l)CCCI/IOHaJ'II)HO S3HAYUMBbBIM IMPECAMCTOM.

[Toxxoap! K OPMHUPOBAHUIO COAEPIKAHUS IIKOJILHOTO peaMeTa «MaremaTnkay mpeTepresy cyile-
CTBEHHBIC M3MEHEHUS B COOTBETCTBUU C TPEOOBAHUSIMH COBPEMEHHOTO 00pa3oBaHMs. JTO M BBEJCHHE HO-
BOIr'o COACPIKaHUA (BCpOHTHO CTaTUCTHUYECCKasAa J'II/IHI/ISI), YCUIICHUE ACATCIIBHOCTHOI'O MOAX0Ja U YBECIIMUCHUC
UCIO0JIb30BAHUSI KOMIIBIOTEPOB ¥ MH(OPMALMOHHBIX TEXHOJIOTUH B 00y4eHUH. JTO, B CBOIO OY€peib, Tpe-
OyeT moMCKa HOBBIX MJIeH U pa3pabOTKH MHHOBAIIMOHHBIX MOIX0/I0B B peajnu3aliil MaTeMaTuiecKoro oopa-
30BaHUSA.

B mxone maTemaruka CIIYXKHUT OIIOPHBIM NPEAMETOM JJId U3YUCHHUA CMEKHBIX JUCIUIIINH.

[Iporpamma cocraBieHa:

® B COOTBETCTBHH C TpeboBaHUAMHU DenepabHOTO rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHaapTa BTO-
pOTO TTOKOJICHHUSI OCHOBHOTO 00111eT0 00pa30BaHuUs;

® TPUMEPHON MPOrpaMMbl OCHOBHOTO 0011ero o0pazoBanus mno mareMaruke. Cepust «CTanaapThl BTOPOTO
nokoJieHus». [Iporpamma noarotoBieHa B paMkax npoekra «PaszpaboTka, anmpoOarus u BHeapenue Pe-
JepalbHBIX TOCY/IapCTBEHHBIX CTaHAAPTOB 00IIEro 00pa3oBaHus BTOPOTO MOKOJICHUA», PEaTU3yeMOro
Poccuiickoit akagemueit oOpazoBanusl 1o 3akazy MuHucTepcTBa oOpazoBanus 1 Hayku Poccuiickoit de-
nepanuu U DefepaabHOTO areHTCTBA 1Mo 00pazoBaHuio. PykoBoauTenu nmpoekra: Bulle- npesuaeHt PAO
A.A. Ky3Henos, akajgeMmuk - cekpetapb Otaenenust oodmero oopazoBanus PAO M.B. Pepkakos, wieHn
npesuguyma PAO A.M. Kangakos;

e YMK no I'eomerpuu 7-9 knaccos, aBrop JI.C. Atanacsu, B.®. byry3os, C.b. Kagomues

OO0mas xapakTepucTuKa y4e0HOro npeamera

Maremarnueckoe 00pa3oBaHHe SBISETCS 0053aTEIbHON U HEOTHEMIIEMOH 4acThIo 0011Iero 0opaso-
BaHUS Ha BCEX CTYMEHAX IIKObl. O0yueHHe MaTeMaThKe B OCHOBHOH IIKOJIE HAIIPAaBJIEHO Ha JIOCTH)KEHUE
CIIEYIOLIUX LIEJICH:
1) B Memanpeomemunom nanpasieHuu.

— pa3BUTHe MIPEACTaBIECHUIN 0 MaTeMaTHKe Kak (hopMe OITUCAHUS U METO/Ie TIO3HAHUS IeWCTBUTEIBHOCTH,
CO3[aHKe YCIOBUH JUTsl MPpUOOPETeHHS TEPBOHAYAILHOTO OIBITa MAaTEMAaTHYECKOTO MOJICTTUPOBAHUS;
— ¢opMupoBaHue 00ITUX CITOCOOOB MHTEIICKTYATbHON NESTEILHOCTH, XapaKTePHBIX JJIsi MAaTEMaTHKU U
SIBJISTFOIIIUXCSI OCHOBOM MO3HABATENLHOM KYIbTYPhI, 3HAUUMOU JJIs1 pa3IUIHBIX cep YeIOBEUECKOU IesATeNb-
HOCTH,

2) B HanpasaeHuu IUYHOCMHO20 PA3GUMUSL



— pa3BHUTHe JOTMYECKOTO MBIIIJICHUS, KYIbTYpPhl PEUH, CHOCOOHOCTH K KpUTHUECKOMY aHAIIU3y COOCTBEH-
HBIX JIEHCTBUU U NPOBEACHUIO YMCTBEHHBIX JKCIIEPUMEHTOB;

— BOCIHTAHHE KAYeCTB JIMYHOCTH, 0OCCICUNBAIOIINX COIMATIBHYI0 MOOMIBLHOCTh, CIIOCOOHOCTh MPUHH-
MaTh CaMOCTOSITEIbHBIC PEIICHHS,

— (l)OpMI/IpOBaHI/Ie Ka4e€CTB MBIIIJICHUA, HGO6XOZII/IMI)IX IJIA agarTalnuu B COBpeMeHHOM I/IH(i)OpMaIII/IOHHOM
OOIIECTBE;

— pa3BHUTHE HHTEPECa K MaTEMaTHYECKOMY TBOPUECTBY M MAaTEMATHUYCSCKUX CIIOCOOHOCTEIH;

— ¢ropMHpOBaHHe TPEICTABICHHUI O MATEMAaTHKE KaK YaCTH OOIEYeI0BEUSCKON KYIbTYPhI, O 3HAYMMOCTH
MaTEMaTUuKU B paSBI/ITI/II/I OUBUIIN3allUU U COBpeMeHHOFO O6HICCTB3;

3) 6 npeomemnom nanpasienuu.

— OBJIAICHUE MATCMAaTUYCCKUMHU 3HAHUAMU U YMeHI/ISIMI/I, HeO6XOI[I/IMBIMI/I JJIA HpO}lOJ'DKeHI/IH 06y‘I€HI/I$I B
BBICHINX O6p330BaT€J'II)HI)IX yqpemneHI/mx, I/ISYLICHI/U[ CMCEXHBIX NJUCIUIIINH, HpI/IMCHeHI/ISI B HOBCGHHGBHOI\/’I
JKU3HH,;

— co31anne QyHIAMEHTa JUIT MaTEMaTHYECKOTO Pa3BUTHs, (GOPMUPOBAHHS MEXaHU3MOB MBIILJICHHMS, Xa-

PAKTCPHBIX JJIA MaTeMaTHIeCKOI JACATCIIBHOCTH.

Henb conepxanust pazaena «['eomeTpusd» — pa3BUTh Y yUalllUXCsl IPOCTPAHCTBEHHOE BOOOpaxKeHHe
Y JIOTUYECKOE MBIIIJICHUE MTYyTEM CUCTEMAaTHUECKOT0 U3yYeHHs CBOMCTB Fr€OMETPUYECKUX (PUTYp Ha TIOCKO-
CTH U B IPOCTPAHCTBE U IPUMEHEHUSI ITUX CBONCTB IPH PEIICHUH 33/1a4 BHIYUCIUTEILHOTO U KOHCTPYKTHB-
HOro xapaktepa. CylecTBeHHas pojb PH 3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUYECKON HHTYUIIUU

AnantupoBaHHas paboyasi nporpamMmma ydebHoro npeameta «l'eometpus» st odydaromuxcs ¢ 3I1P -
3TO Mporpamma AJisi 00y4eHus TaHHOM KaTeropuu 00yJarolMuXcsi ¢ y4eTOM 0COOCHHOCTEH UX ncuxohusu-
YEeCKOT0 pa3BUTHA, MHAUBHIyaIbHBIX BO3MOXKHOCTEH, 00ecTieunBaroias KOPPEKIUIO HApyILIEHU pa3BUTHS
U COLIMATIBHYIO aJaNTaluIo.

AnantupoBaHHas pabouas mporpaMma pa3zpaboTaHa ¢ yueTOM ICHXO0JIOTO-TIeAarornyeckoi Xxapakrepu-
CTHKHU O0YYaIOMINXCS C 3aJIePKKON ICUXUIECKOTO PA3BUTHS).

Ob6yuaromuecs ¢ 3[IP — 310 AeTu, UMerolee HEAOCTATKU B TMCUXOJIOTUYECKOM PAa3BUTHH, MOITBEP-
JICHHBIE TICUXO0JIOT0-MeIUKO-TIearorndeckoit komuccuei (nanee - [IMIIK) u npensTcTByrolue noyye-
HUIO0 00pa3oBaHus 6€3 CO3/IaHUs CIECIHATBHBIX YCIOBHA.

OOyuaromuecs JaHHON KaTErOPUH UCIIBITHIBAIOT B TOM UM MHOM CTENIEHU BBIPAKEHHBIE 3aTPY/THEHHS B
YCBOGHUHU YUEOHBIX IPOrPaMM, 00YCIOBIEHHbIEC HEJJOCTATOUHBIMU MIO3HABATEILHBIMU CIIOCOOHOCTSIMH, CIIe-
IU(DUYECKUMU PACCTPONCTBAMU TICHXOJIOTUYECKOTO PAa3BUTHSA, HAPYIICHUSIMU B OpraHU3aIUU JIeATEIbHO-
CTH W/wiu noBeneHus. OOMKUMHU 711 BCeX 00ydaromuXcsi JAaHHOW KaTeTOPUH SIBISIFOTCSI B pa3HOM CTENeHH
BBIpKEHHBIE HEIOCTATKH B (POPMUPOBAHUY BBICHIMX MICUXUUECKUX (PYHKIINN, 3aMeATICHHBIN TEMIT JIM00 He-
PaBHOMEpPHOE CTaHOBJICHHE MO3HABATEIbHOW NEATEIbHOCTH, TPYAHOCTH MPOU3BOJBHONW CaMOPETYIISIIIH.
YacTto y 00y4aronmxcsi 0TMEYaroTCs HapyLIEeHHUsI pe4eBOM 1 MEJIKOM pydHON MOTOPHKH, 3pUTEILHOIO BOC-
IPUATHUSA U IPOCTPAHCTBEHHONW OPUEHTHPOBKH, YMCTBEHHOM pabOTOCIIOCOOHOCTH U SMOLIMOHAIBHOM chepbl.

Jlnama3oH pa3nu4uii B pa3BUTUH 00yUaIONINXCs TaHHOM KaTeropuu JOCTATOYHO BEJIHK - OT MPAKTUYECKH
HOPMAaJIbHO Pa3BUBAIOIINXCA, UCIIBITHIBAIOIINX BPEMEHHBIE 1 OTHOCUTEIBHO JIETKO YCTPaHUMBbIE TPYTHOCTH,
70 OOyYaroMMXCsl C BBIPAKEHHBIMU M CJIOXHBIMU 10 CTPYKTYpE HaApYIICHUSIMH KOTHUTUBHOU U addek-
THUBHO-TIOBEJICHYECKON c(ep JTUUHOCTH; OT 00yJaromMXcs, CIOCOOHBIX MPU CHENMATbHON MOANepKKe Ha
paBHBIX 00Y4aThCSI COBMECTHO CO 370POBBIMU CBEPCTHUKAMHU, 10 0OyUarOIUXCs, HYKJAIOIUXCS B CUCTE-
MaTHUYECKOW U KOMIUIEKCHOH (IICHXO0JI0r0- MEIMKO- NIeIarOrn4ecKoit) KOPPEKIIMOHHON TTOMOIITH.



B ocHOBy peanu3anuu agantupoBaHHON paboueil mporpaMMbl 3a10KeHbI T depeHIIMPOBAHHBIN U Jie-
ATEIBHOCTHBIM MOIX0/bI. J{eATebHOCTHBINA MOAX0 ] 00eCIeUnBaeT CO3AaHNE YCIOBHM ISl OOMIEKYIbTYp-
HOT'0 Y JIMYHOCTHOT'O Pa3BUTHSI, YCIEIIHOIO YCBOEHUS CUCTEMbI HAyYHBIX 3HAaHUM, YMEHUM 1 HAaBBIKOB (aKa-
JEMHUUYECKUX PE3YJIbTATOB), MO3BOJISAIOLIUX IIPOJOJIKUTE 00pa30BaHUE HA CIEAYIOIIEH CTYIIEHH, HO U JKU3-
HEHHOM KOMIIETEHIIUH, COCTABJISIOIIEN OCHOBY COLIMAIIbHOM YCIIEIIHOCTH.

JuddepeHunpoBanHbIi MOAX0] MPEANoIaraeT yueT 0coObIXx 00pa3oBaTeIbHBIX MOTpeOHOCTEH 00yUa-
FOLIUXCA.

Briensror o0mue o06pa3oBaTesbHbIe TOTPEOHOCTH [T BCEX 00yJIAIOIIUXCS C OTPaHHYEHHBIMHI BO3MOXK-
HOCTSIMH 3/10poBbs (nanee - OB3) u cienuduueckue s ooygarommxcs ¢ 3I1P.

JlanHast mporpamMma pa3zpaboTaHa JUisl yHaluxcs ¢ 3aJepKKOM ICUXUYECKOrO pa3BUTHUs, @ HEJOCTATOY-
HOCTb BHUMAaHMSI, IAMSITH, JIOTHYECKOTO MBILIJIEHHS, IPOCTPAHCTBEHHON OPUEHTUPOBKH, ObICTpast yTOMIIS-
emMocTb yyamuxcs ¢ VI BugoM oTpuLaTenbHO BIMSIOT HA YCBOEHHWE OCHOBHBIX IOHATUN UH()OPMATUKH, B
CBSI3M C 3THM IIPU pacCMOTPEHUH Kypca HH(OpMATUKK ObLIIM BHECEHBI U3MEHEHUS B 00BEM TEOPETUUECKUX
cBenieHni. HekoTopslil MaTepuai mporpaMMbl Ja€TCsl 03HAKOMUTEIBHO JIJIs 0030pHOTO U3YUEHHUS.

CHu3uB 00beM 3anioMuHaeMoit nHgopmanuu, s yyamuxces ¢ VI Bugom nenecooOpasHo Oosiee
LIMPOKO BBECTH YHNOTPEOICHNE OMOPHBIX CXEM, MAMSTOK, aITOPUTMOB.

[IporpamMma npenmnosiaraeTcs U3ydeHue MaTepuaia B HECKOJIbKO 00JIerYyeHHOM BapHaHTe, OJJHAKO HE
OTKJIOHEHA OT FOCYAAPCTBEHHOTO YPOBHS 00s3aTeNbHBIX TPEOOBaHUIM.

CnenuajbHble METOAUKH AJ1s1 00y4eHus aerei ¢ 3ITP

B nenom B mkosie meparoru paboTarOT C IETHMH IO CTIEITHATBHBIM METOJUKAaM 00y4YeHUsI, KOTOPHIS
KacaloTCs BCEX ATAIOB: Pa3bsICHEHHE HOBOTO MaTepuaa, BHIIIOJIHEHHE 3aJaHUM, OLIEHHBaHKE pabOThI yda-
ierocsl.
IIpennosaraercst HCNOJIL30BAHME CJIEIYIOIIMX METOAMYECKUX PHEMOB!
[TostanHO€e pazbacHEHUE 3aJaHUN.
TlocnemoBaTeabHOE BBIIOJTHEHUE 3aJaHUH.
IToBTOpEHHNE ydanuMCsi MHCTPYKIMH K BBIIIOJTHCHUIO 3a1aHUS.
ObecnieueHne ayIM0-BU3yalIbHBIMU TEXHUUECKMMHU CPEACTBAMU O0Y4EHUs.
ban3octh K ydamumcs Bo BpeMsi 00bSCHEHMs 3aJaHHUs.
Ilepemena BUIOB AeATEJILHOCTH:
IToaroToBka ydyaniuxcs K nepeMeHe BU1a ACATEIbHOCTH.
YepenoBaHue 3aHATHIA U QU3KYIbTYPHBIX MaY3.
[IpenocraBieHne JOMOJIHNATENBHOIO BPEMEHH [UIsl 3aBEPIIEHUS 3aJaHUS.
IIpenocTaBieHne JOMOJHUATENBHOIO BPEMEHH [UI CAAYU JOMAIIHETO 3aJaHNUs.
PaboTa Ha KOMIIBIOTEPHOM TpEHaXepe.
Vcnonp30BaHue JIUCTOB C YIIPaKHEHUSMH, KOTOPbIe TPEOYIOT MUHUMAJIBHOTO 3aI10JIHEHMSI.
Vcnonp3oBaHue yIpa)KHEHUH ¢ IPOIYILEHHBIMU CIIOBAMU/TIPEIOKEHUSMH.
JlononHeHne eYaTHhIX MaTepUaloB BUIECOMATEPHATIAMU.
ObecnieueHne yyaluxcs Ne4aTHbIMU KOMSMU 33/1aHUH, HalICAHHBIX Ha JOCKE.
NuauBuayaabHoe oeHMBaHKMe 0TBeTOB yuyammxes ¢ 311P
Hcnosp30BaHne MHAMBUAYAIBHOM IIKAJIbI OLICHOK B COOTBETCTBUU C YCIIEXaMU M 3aTPayCHHBIMU
YCHUIIUSMU.
ExxenHeBHas OLIEHKA C LIEIbIO BBIBEIEHUS YETBEPTHOM OTMETKH.
Pa3pemenue nepenenars 3agaHue, ¢ KOTOPbIM OH HE CIIPABUJICS.
OneHka nepezenaHHbIX padoT.



IJIAHUPYEMBIE PE3YJBbBTATBI B OCBOEHUU YYEBHOI'O ITPE/IMETA

Nzyuenne ['eomerpun B 0CHOBHOI 00111€00pa30BaTeNbHON MIKOJIE JAET BOZMOKHOCTD YJaIUMCS J10-
CTHYb CJIENYIOIUX PE3YyIbTATOB:
1) B HanpaBJIeHUU JTUIYHOCTHOTO PA3BUTHS:
— YMEHHME SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIH B YCTHOW U MHCbMEHHOM pe4H, IOHUMATh CMBICI
IIOCTABJIEHHOM 3a/1a4M, BHICTPAUBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHIL;
— KPUTHUYHOCTb MBIIUICHUS], YMEHUE PacllO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATH
TUNOTE3Yy OT (haKTa;
— TPEJCTaBJICHUE O MATEMAaTHYECKOH HayKe Kak chepe 4eToBeueCKOi JeITebHOCTH, 00 dTamax ee pa3Bu-
THS, O €€ 3HAYMMOCTH JIJIsl pa3BUTHSI LIMBUIIN3ALINY;
— KpEaTHBHOCTh MBIIUIEHHS, THULIHATUBHOCTb, HAXOJUUBOCTh, aKTUBHOCTh IPH PELLIEHUH MaTeMaTuye-
CKHUX 3a/1a4;
— YMEHHE KOHTPOJIUPOBATh MPOIECC U Pe3yIbTAaT yueOHOM MaTeMaTH4YeCKO! AeITeIbHOCTH;
— CIMOCOOHOCTh K AMOIIMOHAILHOMY BOCTIPUSITHIO MaTEMAaTHUYECKIX 00BEKTOB, 3a/1a4, pEIIEHUH, paccyK/ie-
HUIA;
2) B MeTanpeIMeTHOM HaNpaBJIeHUN:
— TepBOHAYAJIbHBIEC MpEACTaBICHUS 00 HIEAX U O METOAAaX MaTeMaTHKH Kak 00 YHHUBEPCAJIbHOM SI3bIKE
HayKH U TEXHHUKH, O CPEJCTBE MOJICIIUPOBAHHUS SIBIICHUI U MPOLIECCOB;
— YMEHHE BUJIETh MaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJEMHOM CUTyallud B APYTrUX AUCLUILIMHAX,
B OKPYXaIOIIEH KU3HU,
— YMEHHME HaXOJWUThb B PA3IMYHBIX UCTOYHHKAX MH(OpMAIHIO, HEOOXOAUMYIO Ul peHIeHHs] IpodiaeM u
3a/1a4, ¥ MPEACTaBIATh €€ B HY)KHOU (opMe; MPUHUMATh PELICHUE B YCIOBHUSIX HEMOJIHOM M M30BITOYHOM,
TOYHOH M BEpOSITHOCTHOU MH(MOPMALINU;
— yMEHUE MOHUMATh U UCTO0JIb30BaTh MaTeMaTHUECKHUE CPEACTBA HArTSAHOCTH (TpaduKy, TuarpaMmbl, Ta0-
JUIBL, CXEMBI H JIp.) A7 WILTIOCTPAlliY, HHTEPIPETAIlUH, apTyMEHTALIUN;
— YMEHUE BBIJIBUTATH TUIIOTE3bI MPU PEIICHUHU YUeOHBIX 3a7a4 U MOHUMAaTh HEOOXOIMMOCTh UX MOATBEP-
KICHUS ITyTeM JJOKa3aTeIbCTBA,
— YMEHHUE MPUMEHITh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI PacCyX/IEHUH, BUJIETh Pa3IMYHbIE CTpaTe-
T'MH PELICHUs 3a/1a4;
— [IOHMMAaHME CYITHOCTH AJITOPUTMUYECKUX NIPEANMCAHUN U YMEHHE JEMCTBOBATh B COOTBETCTBUU C IIPEI-
JIO’)KEHHBIM AJITOPUTMOM;
— YMEHHUE CaMOCTOSTEJIBHO CTaBUTh LIE€JIH, BEIOMPATh M CO3/aBaTh alTOPUTMBI JUIs PELIeHNs y4eOHBIX Ma-
TEMaTUYECKUX MPoOIIeM;
— YMEHME IUIAHUPOBAaTh M OCYHIECTBIIATH IEATEIbHOCTh, HAIIPABIECHHYIO HAa PELICHHE 3a/ad UCCIIe0Ba-
TEJNBCKOTO XapaKTepa;

3) B IpeIMeTHOM HANPABJIEHUH:



(bopMUpOBaHHE CUCTEMATUYECKUX 3HAHUH O TUNIOCKHUX (PUTypax U UX CBOMCTBAX, MPEICTaBICHHUHA O MPOCTEii-
LIUX [POCTPAHCTBEHHBIX TEJIaX; Pa3BUTHE YMEHUN MOJCIMPOBAHUS PEAIBHBIX CUTYallMi Ha SI3bIKE F€OMeT-
pHUH, UCCIIEIOBAHUS ITIOCTPOCHHON MOJENH € MCIOJIb30BaHUEM I'€OMETPUUECKUX IOHATUN U TEOPEM, alllla-
para anreOphbl, PEIIeHUs] TEOMETPUUECKUX M MPAKTUYECKHUX 3a]ad: OlepUpoBaHUE Ha 0a30BOM ypOBHE IO-
HATUSMHU: PABEHCTBO (UTYp, MapalieIbHOCTh U MEPHEHAUKYISPHOCTD MPSIMBIX, YTl MEXAY HPSIMbIMHU,
NEePIICHANKYIISP, HAKIOHHAS, TPOEKIHS; IPOBEACHUE T0KA3aTeILCTB B TEOMETPUH; OTIEpUpOBaHKE Ha 6a30-
BOM YPOBHE IOHATHAMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCII0, KOOPIMHATHI HA IIOC-
KOCTH; pELIeHHE 33]1a4 Ha HAXOXKJIEHHE T'€OMETPUUYECKUX BEJIMYMH (JJIMHA U PACCTOSIHUE, BEIMUYMHA yria,
TIJIOIA/Th) TI0 00pa3IaM UiIu allfOpUTMaM

OBJIAJICHUE FEOMETPUYECKHAM SI3BIKOM; Pa3BUTHE YMEHHUS UCIIOJIb30BATh €r0 Il OITMCAHUs IIPEIMETOB OKPY-
KAIOIIEro MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHHUM, N300pa3uTENbHBIX YMEHUH, HABBIKOB I'€0-
METPHUUYECKUX TOCTPOCHUMN: ONEPUPOBAHUE MOHATHAMU: (UTypa, TOUKA, OTPE30K, MpsiMast, JIyd, JJOMaHas,
YTOJI, MHOTOYT'OJIBHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIbHUK U KBAJIPaT, OKPY’KHOCTb U KPYT,
MPSIMOYTOJIbHBIN MapajuieNenunes, Kyo, map; n3o0pakeHue u3ydaeMbiX GUryp oT pyku U ¢ MOMOIIBIO JHU-
HEWKH U [UPKYJIS; BBITOJHEHUE U3MEPEHUS JUIMH, PACCTOSIHUI, BEJIMYNH YIJIOB C IIOMOIIBIO HHCTPYMEHTOB
JUISI U3BMEPEHNH JUIMH U YTJIOB;

pa3BUTHE YMEHUU NMPUMEHATh U3YYCHHBIC NIOHATUSA, PE3YJIbTAThl, METOABI JJIS PEIICHUS 3a7ad IpaKTH4e-
CKOT'0 XapakTepa U 3a7ad U3 CMEKHBIX TUCLMIUIMH C UCIOJIB30BAHUEM IIPU HEOOXOJMMOCTH CIPAaBOUYHBIX
MaTepHAIIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLICHKOM M MPUKHUIKOMN IIPH MPAKTUYECKUX pacdeTax: pacro3Ha-
BAHHE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUN; OLICHUBAHNUE PE3YJIbTATOB BBIUMCIICHUN TP PEIICHUH ITPAKTH-
YECKHUX 3a/1a4; BBIIIOJIHEHUE CPAaBHEHHUS YKMCEIl B PEAIbHBIX CUTYALHUAX; UCIIOJIb30BaHUE YACIOBBIX BBIpaXKe-
HUH IpU peLIeHNU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 IPYyrux y4eOHbIX MPEIMETOB; peIlieHUe MPAaKTHUECKUX
3aJay ¢ IPUMEHEHUEM MIPOCTEHIINX CBOUCTB (DPUTYp; BHINOJIHEHUE MPOCTEHIINX OCTPOSHUI U U3MEPEHUI
Ha MECTHOCTH, HEOOXOAUMBIX B pealbHON JKU3HU;

Pecynamuegnvie YY/I.

7-9-11 Knaccot

— CAMOCTOSITENIEHO 0OHapydcugams U popmynuposams NpodieMy B KIIACCHOW U MHAWBUYaTbHOU yueOHOU
IeATeIbHOCTH;

— 6bl06UCaMb BEPCUN PEILIEHUs MPOoOJIeMbl, 0CO3HaBaTh KOHEUHBIN pe3yibTaT, BEIOUPATh CPEICTBA JOCTH-
KEHUS 1eJTU U3 MPEATI0KEHHBIX TN UX UCKAaTh CAMOCTOSITENBHO;

— cocmasnamy (MHIUBUAYAJIBHO WIN B TPYIIE) IUIAH peIIeHUs MpoOieMbl (BBIIIOJHEHUS TPOCKTA);

— noobupams K KaxxJJ0i npodieme (3a1aue) aJeKBaTHYIO €l TEOPETUUECKYIO MOJIENb;

— pa0oTas Mo NMpeaIoKEHHOMY WM CaMOCTOSTENILHO COCTaBICHHOMY IUIaHy, UCHOIb306aMb HAPSILY C OC-
HOBHBIMH U JIOTIOJTHUTENIbHBIE CPEACTBA (CIIpaBOYHAS JIUTEPATYpPa, CI0XKHbIE TPHUOOPHI, KOMITBIOTED);

— NIAHUPOBAMb CBOIO MHAWBUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;



— pabomams TO CaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY, CBEPSSICh C HUM H C IENbIO JICATEIHHOCTH, HC-
MIPaBJIsisl OMIMOKH, UCTIONB3YSI CAMOCTOSITENILHO MOI00paHHbIe cpeAcTBa (B ToM uucie u MHTepHeT);

— CBOOOHO 10/16308ambCsl BHIPAOOTAHHBIMHU KPUTEPUSAMHU OLIEHKU M CAMOOIICHKH, HCXOS U3 LENIU H UMEIO-
IIUXCSl KPUTEPUEB, pa3inyasi pe3ysibTaT U CIoCOObI IeHCTBUI;

— B XOJI€ [IPE/ICTaBJICHUSI IPOEKTA 0a8amsb OYeHK) €ro pe3yabTaTaM;

— CaMOCTOSITENIbHO 0CO3HA6aMb TIPUUMHBI CBOETO yCIeXa MM HEYCIIeXa U HaXOIUTh CIOCOOBI BBIXOA U3
CUTYaIIMH HEYCIIeXa;

— yMemb oyeHumsb CTETIEHb YCTIEITHOCTH CBOCH MHANBUIYAIbHOW 00pa30BaTeIbHON NS TeIBHOCTH;

— dasamy OYeHKy CBOUM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KakoB s»), ONMPeNesiTh HarpaBJe-
HUSI CBOETO Pa3BUTHUSA («KAKUM s XOUY CTaTh», «4TO MHE JIJIsl TOTO HAJIO CACIATHY).

Cpeocmeom gpopmuposanus peryasTUBHBIX Y'Y J1 ciiyXaT TEXHOJIOTHS IPOOIEMHOT0 JUalora Ha ATare u3y-
YEHUsSI HOBOTO MaTepHayia U TEXHOJIOTHS OLICHUBaHUSI 00pPa30BaTENbHBIX TOCTHKEHHUH (Y4eOHBIX YCIIEXOB).

Ho3naeamenvnvie YY/I:

5-9-11 knaccwt

— AHATU3UPOBAMb, CPABHUBAMD, KlAcCuduyuposams u 060o0wams HaKThl U SBJICHHUS;

— ocywecmanisims CPaBHCHHE, CEPHAIIMIO M KIIACCU(PHUKAIINIO, CAMOCTOSATEIIFHO BEIOMpasi OCHOBAHUS U KPH-
TEPUH /ISl yKa3aHHBIX JIOTHYECKUX OTIePAIUi; CTPOUTH KIIaCCU(DUKAIUIO ITyTEM TUXOTOMUYECKOTO JCTICHHS
(Ha OCHOBE OTPHIIAHUS);

— cmpoumsb JOTHYECKH 000CHOBAHHOE PACCYKICHHE, BKIIIOYAIOIICE YCTAHOBICHHE TIPUYUHHO-CIICICTBCH-
HBIX CBSI3CH;

— co30asams MaTEeMaTHYECKUE MOJICIIH;

— COCTaBJISATh TE3HCHI, Pa3IMYHbIC BUJIbI IJIAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbIBaTh HH(pOpPMA-
IO M3 OJJHOTO BHJIA B IPYToH (TabJHIly B TEKCT, TMarpaMMy U TIp.);

— GbIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(POPMAIIUH.

— yMemb onpeoeisimb BO3MOXKHBIC HCTOUHUKH HEOOXOIUMBIX CBEICHUH, TPOU3BOIUTH MOUCK HHPOPMAIUH,
aHAJIM3UPOBATh U OLICHUBATH €€ IOCTOBEPHOCTb.

— MOHMMas TIO3UIIMIO JIPYTOTo YeI0BEKa, pa3iuyams B €r0 PeUn: MHEHHE (TOYKY 3pEHHS ), T0Ka3aTeIbCTBO
(aprymeHTHI), (haKThl; THIIOTE3bI, AKCHOMBI, TEOPUH. J[JIsl 3TOr0 CaMOCTOSTEIBHO MCIIOJIL30BaTh Pa3IMYHbIC
BU/JIBI YTEHUS (M3yUarolee, MpOCMOTPOBOE, 03HAKOMHUTENBHOE, IIOMCKOBOE), TPUEMBI CITYIIaAHMUS.

— caMoMy c030a6ams UCTOYHUKH UH(GOPMAIIUHU PAa3HOTO THIA U JJIs1 pa3HbIX ayAUTOPH, coOMoaTh nuHdOp-
MallMOHHYIO TUTHEHY U TIpaBuiia HHGOPMAIMOHHOMN 6€30MacHOCTH;

— yMemb UCNOIb306aMb KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK UHCTPYMEHT JUISl TOCTHU-
KEHUS CBOUX IIeNiell. YMeTh BEIOUpaTh aJeKBaTHBIC 3a7aue WHCTPYMEHTAIbHBIE TPOTrPAMMHO -aNlapaTHbIe
CPEICTBa M CEPBUCHI.

Cpeocmeom ghopmuposanus o3HaBaTeNbHbIX Y'Y [ crykaT ydeOHBIM MaTepua U MPexkJie BCEro MPOIyK-

THBHBIC 3a1aHUsA y‘Ie6HI/IKa, IMO3BOJIAIONIUC TPOABUTATHCA 110 BCEM HICCTU JIMHUAM PA3BUTHUA.
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1-a JIP — Ucnonp30BaHKEe MAaTEMAaTUYECKUX 3HAHUU JJIsi PEUICHUS Pa3IMYHBIX MAaTEMaTUYECKUX 3a/ay U
OLICHKH ITOJIy4EHHBIX PE3YJIbTATOB.

2-51 JIP — CoBOKYITHOCTh YMEHHI MO UCTIOIH30BAHUIO T0KA3aTEIbHON MaTeMaTHUECKON peyH.

3-s1 JIP — CoBOKyNHOCTh yMeHHI 110 paboTe ¢ mHYOPMAIME, B TOM YHCIIE U C pa3IMYHBIMU MaTeMaTHye-
CKHMH TEKCTaMH.

4-5 JIP — YMeHus ucnosp30BaTh MaTEMaTUUECKUE CPENICTBA JUId U3YUEHHS U ONIMCAHUS pEasIbHbIX MPOLiec-
COB U SIBJICHUIA.

5-1 JIP — He3aBUCUMOCTh ¥ KPUTUYHOCTD MBIIUICHUS.

6-1 JIP — Bouisg ¥ HacTOHYMBOCTE B JTOCTHKEHUH 1IEIIH.

Kommynukamuenwvie YY/I:

5-9-it knaccwt

— CaMOCTOSITEIBHO 0p2aHU306b16amsb YIeOHOE B3aUMOJICHCTBUE B TpymIe (OmpeaensTh 00Iue 1eiH, JOro-
BAapUBATHCA APYT C IPYrOM U T.J1.);

— OTCTauBask CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKIas UX (haKTaMu;

— B JIUCKYCCHUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,

— YYUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C IOCTOMHCTBOM NPU3HABANb OITHOOYHOCTh CBOETO
MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHMMAs TIO3UIHIO JIPYTOTO, pa3iuyams B €r0 pe4d: MHEHHUE (TOYKY 3pPEHHs), JOKa3aTeIbCTBO (apry-
MEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TJISIHYTh HAa CUTYAIMIO C HHOW TIO3UIIUU H 00208apU6amvCsi C MOABMH WHBIX MTO3UIIHH.
Cpeocmeom ghopmuposaruss KOMMYHHKATUBHBIX Y Y ]| CiTy)KaT TEXHOJIOTHS MMPOOJIEMHOTO uaiora (mooyx-
JAOIIUI U TIOJIBOISIINN TUAJIOT) U OpraHU3aIus padoThl B MAIIBIX TPYIIAX, TAKKE UCIIOJIb30BaHUE HA YPO-

KaX 3JICMEHTOB TCXHOJIOTHU ITPOAYKTHBHOI'O UTCHUA.

10



PYHKIHOHATEHAR TPAMOTHOCTE [¥

‘.—-'"/—

~
M emanpedyemuble Pe3yabHLE b A UYHOCHHEBLE P35I b
PEI’}'.'IHTI[B HEBIE. RD&E[}'I‘[I[KETI[B Hule. [[o3HAB ATETBHBIE
-
"I/_ Ipedyvemuble pesyabambly  (eau npedyema) _.\"
i-z JIF — CoporvoHOCTE l-z I[P - Heoooezoeamms v
VAMSHHE IOI0 PpadoTs ¢ MATSMATHISCERN  SHASHHH 5-2 JIP —Hesan acHMocTs |
HEGOPMATIEHEE, E TOM WHOTS WALSEEEL ans pemeEEE [T -

H e

TEECTAME

O0ESZATENEHOH

PEEITHTHEILME
MMATERETH™SCFRE

4-g JIF — CopoEyOHOCTE
VAMESHERHE 10 HCII0IET0 ESHHED

MATSMATHTSCE O pet

[EETHIHED MATSAMATHISCERR
3389 M OOSHEH IOV SSHHED
DSSVALTATOE.

2-g JIP — ¥V ueHMT HCOIONES0ESTE
METEMATHISCENE CPEJCTES I8

HEVISHEE H OIIHCAEHT
DEETEHEDL Op OIECCOE H
TEMTSETT

AN

EPHTHIEOCTE MEIILTSHHE
-7 /IP—Boa=w
HRCTOHIHE OCTh

E DOCTHEEHHH [IETH

S/

O0pasoEaTeIhHES TEXHOTOTHE H QOpPME paboTh

- TexmOomorHE
Op00IeMHOTO THATOTE
{cTpyETYPa maparpadoE)
- Texmomorss
OIEHHESHHE (TIHAEHTO
CAMO O HHESHIT |

- Texmonmorms

P 0 IV ETHER 0T
WTEHK {28 TSHHT 00
padoTs ¢ TEECTOM)
-I'pvmmogas dopus
padoTH (ZaIaHkE OO
TDPVIIOECH DA0OTED)

EoMmmmercHBIe 32 TaHHA H KOMIIETEHTHOCTHBIE 3amaul B v IWE -
- [TpoexTHEIE 32 73 HIA HA IpeIMEeTHOM MaTEPHATS
- A sHeHEEle (KOMIIETeHTHO CTHEIE) 320a9H HA NP e e THOM H
MEeFIIp e IMeTHOM MATEPHATS

11



HUcnonvzoeams ipu pellieHNH MaTEMAaTUYECKUX 3aa4, UX 000CHOBAaHUHU U TPOBEPKE HAMJIEHHOTO pe-
ILICHUS 3HAHUE O

- OCHOBHBIX T€OMETPUYECKUX MOHATUSIX: TOUKA, IIPsIMast, INIOCKOCTb, JIy4, OTPE30K, JIOMaHasi, MHO-
FOYTOJIbHUK;

- OIpeAeNICeHUH yria, OUCCEKTPUCHI YIila, CMEKHBIX U BEPTUKAIBHBIX YTJIOB;

- CBOMCTBAxX CMEXHBIX H BCPTUKAJIBHBIX YI'JIOB;

OTIPE/IEJIEHUU PaBEHCTBA TEOMETPUUECKUX (PUTYp; IPU3HAKAX PABEHCTBA TPEYrOJIbHUKOB;

TreOMETPUUECKHUX MECTaX TOUEK; OMCCEKTPHUCE yIila U CEPEAUHHOM MEPIEHANKYIISIPE K OTPE3KY Kak
F€OMETPUYECKUX MECTax TOYEK;

- OIIPEACIICHUH MapaJUIEIbHbIX MPSMBIX; IPU3HAKAX U CBOMCTBAX MMAPAJUICIIBHBIX MPSAMBIX;

- AKCHOME MAapaJUIENbHOCTH U €€ KPaTKOM UCTOPUN;

- (GopMyie CyMMBI YIJI0B TPEYrOJIbHUKA,;

- OIIPEACNICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYrOJIbHUKA;

- teopeme Dareca.

- [Ipumensims CBOWCTBA CMEKHBIX U BEPTUKAJIBHBIX YIVIOB IIPH PEIICHUH 3a/a4;

- HaxoO0umbv B KOHKPETHBIX CUTYalLlUsIX PABHbBIE TPEYTOIbHUKU U JI0Ka3bIBaTh UX PABEHCTBO;

- ycmauaeaueams NMapajjieIbHOCTD NPSAMBIX M IPUMEHITh CBOWCTBA NAPAJUICIbHBIX MPSMBIX;

- npuMeHAmb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- UCNOb306amMb TEOPEMY O CPEIHEHN JIMHUU TPEYTOJIbHUKA U TeopeMy Daiieca IpH pEeIIeHNN 3a1a4;

- HaxoO0ums PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCHOJIb3YIOTCS MaTe-
MaTU4YECKHE CPEACTBA;

- co30asamy NPOIYKT (pe3ysbTaT MPOEKTHOM IEATENBbHOCTH), U1 U3YYEHUS U OIIMCAHUS KOTOPOTO
UCIOJIb3YIOTCSI MAaTEMaTUYECKHAE CPELICTBA.

IInanupyemMble npeaMeTHbIE Pe3yabTaThl 0OyUeHUsI TeOMETPUU B 9 Kitacce
TI'eomempuueckue gpuzypol

Buinycknux nayuumcs:

* [I0JIB30BAThCA A3bIKOM I€OMETPHUH JUIsl OTIUCAHUS IIPEAMETOB OKPYKAIOIIEr0 MUPA M UX B3aUMHOI'O pacrio-
JIOJKEHUS;

* pacro3HaBaTh U M300paXkaTh Ha YEPTEKaX U PUCYHKAX FreoMeTpudeckue GUrypsl

U UX KOHQUTYpaIuu;

* KJTacCU(DUIIUPOBATh FeOMETpUUECKUE PUTYpPBI;

* HAXOJIUTh 3HAUYEHUS JUIMH JMHEHHBIX 3JIEMEHTOB (DPUTYp U MX OTHOILEHUS, TPalyCHYI0 Mepy yrioB oT 0°
1o 180°, mpuMeHsist onpeeneHns, CBOICTBA U MPU3HAKHU (DUTYP U MX HJIEMEHTOB, OTHOIIEHUS Puryp (paBeH-

CTBO, HO,Z[O6I/IC, CUMMCTpPUH, TTIOBOPOT, napanneﬂLHmﬁ nepeHoc);
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* ONEpPHUPOBATH C HAYAJIHHBIMU MOHATHUSAMH TPUTOHOMETPUH U BBIMOJIHATH 3JIEMEHTApHBIC ONEpaluy Haj
(GYHKIUSAMU YTIIOB;

* JOKa3bIBATh TEOPEMBI;

* pemaThb 3a/1a4u Ha JJ0Ka3aTeIbCTBO, ONMUPAsICh HA U3yUYEeHHBIE CBOWMCTBA (UTYp U

OTHOIICHUHA MEX/y HUIMH U TIPUMEHSIS U3y4CHHBIE METO/IbI JIOKA3aTEIIbCTB;

* pelaTh HECJIOXKHbBIE 337a4u Ha IMOCTPOEHHUE, IPUMEHSISI OCHOBHbBIE aJIFTOPUTMbI IOCTPOEHUS C MIOMOIIBIO
LHUPKYJIA U JIUHEUKU;

* pemarh MNpocTelne IIAaHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.

Buinycknux nonyuum 6o3mooicnocms:

* OBJIAJIETh METOJJaMH PEILLIEHUS 3a/1a4 Ha BBIUMCICHUS U JJOKA3aTeNbCTBA: METOJOM OT IPOTUBHOTO, METO-
JIOM [10/1001s1, METO/IOM Iepedopa BapuaHTOB U METOJIOM F€OMETPHUYECKUX MECT TOYEK;

* IpuOOpeCTH OTBIT MPUMEHEHHS ANTre0panvdeckoro U TPUTOHOMETPHUECKOTO ariapara v uaei JBIKEHUS
MIPH PEIICHUN TEeOMETPHUECKIX 33124,

* OBJIAJIETh TPAIUIIMOHHOM CXEMOU pellleHus 3a/1a4 Ha MOCTPOCHUE C MOMOILBIO [IUPKYIIA U JIMHEWKH: aHa-
JIU3, IOCTPOEHHUE, 10Ka3aTEeIbCTBO U UCCIIEJOBAHUE;

* Hay4UThCS pelaTh 3aJja4ud Ha MOCTPOEHUE METOI0M IT'€OMETPUYECKOTO MECTa TOUEK U METOJIOM I0100Us;
IPUOOPECTU OMBIT MCCIEIOBAHUS CBOICTB IJIAHUMETPUYECKUX (UIYyp C MOMOILBIO KOMIIBIOTEPHBIX MPO-
rpamm;

* IPUOOPECTH OIBIT BBINOJIHEHHS TPOEKTOB.

N3mepenne reomeTpu4ecKuX BeJTHYHH

Buinycknux nayuumcs:

* ICII0JIb30BaTh CBOIMCTBA U3MEPEHMsI AJIUH, TUIOLIA/EH U YTJI0B IPU PEIIEHUH 3aja4 Ha HAX0XKA€HUE JJTMHbI
OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH OKPY>KHOCTH, I'PalyCHOU MEpBI yIia;

* BBIYMCIIATH IUIOLIAAN TPEYTOJIbHUKOB, MPSMOYTOJbHUKOB, 1apajuIeIOrpaMMOB, TPaIleLHii, KPyroB U CeK-
TOPOB;

* BBIYUCIIATH JAJIMHY OKPYKHOCTH, JJIUHY IyT'H OKPYKHOCTH;

* BBIYMCIIATH JJIMHBI JIMHEHHBIX 2JIEMEHTOB (PUIYp M MX YIUIbI, UCIOJIB3YS (POPMYIIbI AJTHMHBI OKPYKHOCTH U
JUTUHBL AYTH OKPYXHOCTH, (popMysbl Iuomanen puryp;

* pemIaTh 3a/1auu Ha J0Ka3aTeIbCTBO C MCIOIb30BaHUEM (POPMYIT JUTMHBI OKPYXHOCTH U JUTUHBI TyTH OKPYXK-
HOCTH, popMya mIomaaeit puryp;

* peliaTh MPAaKTHYECKUE 3aJjayd, CBS3aHHBIE C HAXOXKJICHMEM I'€OMETPUYECKUX BEIUYMH (MCIONb3Yys MpHU
HE00X0AMMOCTH CIIPAaBOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Buinycknux nonyuum 603MoNCHOCMb HAYYUMbCA:

* BBIYMCIATH IUIOLIaM (DUTYp, COCTABICHHBIX U3 JABYX WM 00Jjiee MPsMOYroJbHUKOB, MAapajlieIoTpaMMOB,

TPECYrOJIbHUKOB, Kpyra U CCKTOpA,
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* BBIYUCJIATH IO MHOTOYTOJIbHUKOB, UCIOJIb3Ys OTHOLIEHUs PABHOBEJIMKOCTH U PABHOCOCTABICHHO-
CTH;

* IPUMEHSATH aNTreOpandecKuii 1 TPUTOHOMETPUUYECKUIA ammapar U UIeu IBHKCHUS

IIpY PELICHUH 3a/1a4 HA BBIYKMCIICHHUE IUIOIIAIEH MHOTOYT OJIbHUKOB.

Koopaunartsi

Buinycknux nayuumes:

* BBIYHCIIATH JUIMHY OTPE3Ka 10 KOOPJAMHATAM €ro KOHIIOB; BBIUYHCIATH KOOPANHATHI CEPEIUHBI OTPE3Ka;

* MCNOJIb30BaTh KOOPAUHATHBIM METOJ VI U3y4EHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603mMox#CHOCMb.!

* OBJIAJIETh KOOPJAWHATHBIM METOJI0OM PELICHUS 33/1a4 Ha BBIUYNCIEHUS U JOKA3aTEIbCTBO

* IPUOOPECTH OIBIT UCIIOJIB30BAHUS KOMITBIOTEPHBIX MPOrPaMM [yl aHAJIN3a YaCTHBIX CIy4aeB B3aUMHOTO
PaCIIOJIOKEHUS OKPYKHOCTEH U MIPSIMBIX;

* IPUOOPECTH OTBIT BBINOIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHre KOOpAUHATHOTO METOJa IPHU PELIEHUU
3a/1a4 Ha BBIYMCIICHUS U JOKA3aTeJIbCTBAY.

BekTopbl

Buinycknux nayuumces:

* OIIEPUPOBATH C BEKTOPAMU: HAXOIUTh CyMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX T€OMETPUYECKH, HAXO-
IUTh BEKTOP, PaBHBIM MPOU3BEACHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;

* HAXOJMTH AJISl BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JJIUHY BEKTOPa, KOOPIUHATBI CYMMBI M PA3HOCTH JIBYX
u OoJiee BEKTOPOB, KOOPIUHATHI IPOU3BECHUS BEKTOpA HA YHUCIIO, IPUMEHSS IIPU HEOOXOIUMOCTH cOYeTa-
TEJIbHBIN, IEPEMECTUTEIBLHBIA U PACIIPENEIUTEIbHBIA 3aKOHBI;

* BBIUUCJIATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YrOJl MEX1y BEKTOPAMM, YCTaHABIUBATh IIEp-
NEHUKYISIPHOCTD IPSIMBIX.

Buvinyckuux nonyuum 603mModxcHoCmb.!

* OBJIICTh BEKTOPHBIM METOJOM IS PEIICHUS 3aJa4d Ha BBIUYMCIICHUS U J0Ka3aTEIbCTBA;

® HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUS ITPOCKTOB.
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COILEPKAHUE YYEBHOI'O IPEIMETA TI'eomerpus 9 KJIACC

1. Bexrtopsl. MeToa koopauHar (12 yaca)

[TonsTue BekTopa. PaBeHCTBO BeKTOpOB. CI0KEHUE U BHIYMTAHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. PasznoskeHne BexTopa 1o ABYM HEKOJUIMHEAapHBIM BekTopaM. Koopaunats! Bexkropa. IIpocreinmmue
3aJlauy B KOOpJUHATaX. Y PaBHEHMsI OKPYKHOCTH U IpsiMoi. [IpumMeHeHre BEKTOPOB U KOOpAUHAT IpHU pe-
LICHUH 3a/1a4.

OcHoénas yenb — HAyYUTh YYallMXCS BBINOJIHSATH ACHCTBUS HaJl BEKTOpaMH KaK HalpaBJIEHHBIMH OT-
pe3KaMH, YTO BKHO JJISi IPUMEHEHHsI BEKTOPOB B (PM3MKE; TTO3HAKOMHTH C HCIIOJIb30BAHHEM BEKTOPOB U
METO0/1a KOOPAMHAT IIPH PEIIEHNN T€OMETPUUYECKUX 3a/1au.

BekTop onpenensiercs Kak HalpaBJIEHHBIM OTPE30K U JAEUCTBUS HaJl BEKTOPAMHU BBOJSATCS TaK, KaK 3TO
NpUHATO B Qu3uke, T. E. kak nefcTBUs ¢ HanpaBIeHHBIMU OTpe3kaMu. OCHOBHOE BHUMAHUE JI0JIKHO OBIThH
yZEJIEHO BhIpAOOTKE YMEHMI BBIMOIHSTH ONEpaly HaJl BEKTOpaMH (CKJIa[bIBaTh BEKTOPHI MO MpaBHIaM
TPEYroJibHUKA U MapajjiesorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TaKKe
BEKTOP, PaBHBIH MMPOU3BEICHUIO JAHHOTO BEKTOPa Ha JAHHOE YUCJIO).

Ha npumepax nmokasbiBaeTcsi, Kak BEKTOPBI MOT'YT IPUMEHSATHCS K PELLIEHUI0 FT€OMETPHUECKHX 3a1ad. Jle-
MOHCTpUpYeTcsl 3PPEeKTUBHOCTh MPUMEHEHUs: (GopMys [Uisi KOOPAMHAT CEpPEelMHBl OTpe3Ka, PacCTOSHUS
MEXAY JBYMs TOUKAMH, YPABHCHUM OKPYKHOCTH M IIPSIMOU B KOHKPETHBIX F€OMETPUYECKHUX 3aadax, TeM
CaMbIM JlaeTcs MpeCTaBIeHUE 00 U3y4EHUH TeOMETPUYECKUX (PUTYp € TIOMOILBIO METOAOB AT eOpHI.

2. CoOTHOLICHMSI MeKIY CTOPOHAMH H YIVIaMH TpeyroibHuKa. CKajisipHOe IPON3Be/ieHHe BeKTO-

poB (6 yacoB)

CuHyc, KOCUHYC U TaHreHC yriia. TeopeMbl CHHYCOB M KOCHHYCOB. Penienue TpeyroyibHUKOB. CKalspHOe
IIPOU3BEACHNE BEKTOPOB U €TI0 IPUMEHEHUE B TEOMETPUYECKHX 3a7adax.

OcHoeéHas yenb — Pa3BUTh YMEHHUE yYAIIMXCS IPUMEHATh TPUTOHOMETPUYECKHUH anmnapar Ipy pelIeHUH
r€OMETPUYECKUX 3a/a4.

Cunyc u kocunyc mato6oro yria ot 0° 7o 180° BBOASTCS ¢ MOMOIIBIO €TUHUYHON MOTYOKPYKHOCTH, J10-
Ka3bIBAIOTCSI TEOPEMbI CHHYCOB U KOCHHYCOB M BBIBOAUTCS €l1ie 0AHa (hopMyria IIIoIaau TpeyroibHuKa (1o-
JIOBHMHA MPOU3BEJICHUS IBYX CTOPOH Ha CUHYC YIJla MKy HUMH). DTOT annapar IpUMEHSeTCs K PELICHUI0
TPEYrOJIbHUKOB.

CkansipHO€ IpOoM3BeIeHNE BEKTOPOB BBOJUTCA KakK B (pu3MKe (IPOU3BEACHUE JJTUH BEKTOPOB HA KOCUHYC
yIJla MeXJy HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAIIPHOTO IIPOU3BEIEHUS U €r0 MPUMEHEHHUE MU pelle-
HUU TEOMETPUYECKUX 3a]1a4.

OcHOBHOE BHUMAaHUE CJIeyeT YAEIUTh BRIpaOOTKE MPOUYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETpHUYE-
CKOTO amnmnapara Ipy peleHuH FreOMETPUUIECKHX 3aau.

3. JIIMHA OKPYAKHOCTH M IJI0IAAbL Kpyra (12 yacoB)
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[IpaBunbHbIE MHOTOYTOJIBHUKH. OKpPYKHOCTH, OIIMCAHHAs! OKOJIO ITPaBUJIBHOTO MHOTOYTOJIbHUKA U BIIH-
caHHas B Hero. [locTpoeHue npaBWIBHBIX MHOTOYIOJIbHUKOB. JIMHA OKpyKHOCTH. I1nomans xpyra.

OcHoénas yenp — paclIMPUTh 3HAHUE YYalllUXCsl O MHOTOYTOJIbHUKAX; PAaCCMOTPETh NOHSTUS JUIUHbI
OKPYXHOCTH M IUIOIIAHN Kpyra U (JOpMYIbI sl UX BBIYUCIICHUS.

B Hauane TeMbl 1aeTcs onpezeneHue IpaBUJIbHOTO MHOTOYTOJIbHUKA, U PACCMaTPUBAIOTCSI TEOPEMBI 00
OKPY>KHOCTSIX, OIIMCAHHE OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA M BIIMCAHHOH B HEro. C MOMOUIBIO OIMCaH-
HOM OKPYXHOCTH PEILIAIOTCS 3aJaud O MOCTPOEHUU IPABWIBHOTO IIECTUYIOJbHUKA U MPAaBUIBHOIO 27-
YTOJIBHHKA, €CJIN JaH IPAaBUIbHBIN 71-yIOJIbHUK.

@OopMyIIbl, BBIPAXKAKOIINE CTOPOHY MPABUIBHOIO MHOTOYI'OJIBHUK U PAINYC BIIMCAHHOUW B HETO OKPYXK-
HOCTH 4€pe3 paJinyC OMHCAHHON OKPYKHOCTH, UCIOJIBb3YIOTCSI IPU BBIBOJE (HOPMYIT JUTMHBI OKPYXHOCTH U
IJIOIIA M Kpyra. BeIBo1 onMpaeTcs Ha MHTYUTUBHOE MPEJICTABICHUE O IIPEJENe: IPU HEOTPAaHUYEHHOM yBe-
JIMYEHUH YHCJIa CTOPOH MPaBUIBHOTO MHOTOYI'OJIBHMKA, BIINCAHHOTO B OKPYKHOCTB, €r0 MEPUMETP CTpe-
MHUTCS K JUIMHE 3TOM OKPYKHOCTH, a IJIOMA b — K IUIOLIAJAHN KPYyrd, OrPAHUYEHHOTIO OKPYKHOCTBIO.

IMoBTOpenue. Pemenne 3axa4 (4 4yacos)

Tun ypoka

YOHM - ypok 03HAKOMJICHHSI C HOBBEIM MaTepHaIoM

Y3HUM - ypok 3aKperieHus N3yIeHHOT0 MaTepraia

YII3Y - ypok nmpuMeHEHUs 3HAHWN 1 YMEHHIH

KVY- xomOnHMpOBaHHBIN YPOK

K3Y - koHTpON® 3HAHWI 1 yMEHUI

YOC3 — ypok 060011eHHiA 1 cCHCTeMaTH3aINN 3HAHA N
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KAJIEHJAPHO-TEMATUYECKOE IINIAHUPOBAHUE (TEOMETPUS 9 KJIACC)

POB C KOMMEHTH-

POBaHNEM

ToCs TIPH YMHOKEHHH BEKTOpa Ha
YHUCTIO0);

HJaramo | Jlata dax- Ne Tema ypoka Buanbl yueoHoit Buabl kKoHTpOJIS TpeOoBaHNs K YPOBHIO
JIaHy THYECKasi | ypoka JesATeJILHOCTH MOATOTOBKH
odyuaronmxces (YY)
1. BBoanoe nopropenue (2 4 + 1 4y k/p)
1. IToBTOpenue Matepuana 7-8 knacca | MHauBuayanbHas D0 3HATH U MOHUMATH: PeryasituBHble: Boiaemnstor u
pabora TIOHSTHUS: MeIMaHa, OUCCeKTpHCa, OCO3HAIOT TO, YTO YK€ YCBOCHO U
2. IToBTOpeHue matepuana 7-8 kinacca | Permenue mpume- nap, UPK BBICOTA, TPEYTOJIbHUKA, MAPAIIIENO- | YTO €IIE MPEACTOUT Y3HATh.
POB C KOMMEHTH- rpammM, Tpamnenus, poM0, KBajpar. IMoznaBaTenbHbIE:
pOBaHHEM Ymetsh: O0pabatbiBatoT HHPOPMAIIUIO U
3. | BxonHast koHTpOJIBbHAs padoTa T3 BBITIOJTHATD 33J1a4¥ U3 Pa3/IeioB NepearoT ee YCTHBIM, ITNChMEH-
kypca VIII kiacca, Mcnonb3ys TeO- | HBIM M CHMBOJIBHBIM CIIOCOOaMU
puto: Teopema I1ucaropa, CBOICTBO | MOAIEKHUT YCBOSHUIO
CpenHeili JIMHUN TPEYrobHUKA, KommyHnukaruBHablie: Gopmyiu-
q)OpMyJ'lI)I BBIYUCIICHHUA IJIOIaau pyroT CO6CTB€HHO€ MHCHHUC U I10-
TPEyroJIbHUKa; CBOMCTBA, TPU3HAKK | 3MIHIO, 33/Ia10T BOIPOCHI, CITy-
napajuieniorpaMma, pom0a, nmpsiMo- | AT COOeCeTHHKA.
YroJIbHHKaA.
BekTopbl. MeToa koopaunar (9 yaca)

4. | IlousTHe BekTOpa Pa6ora c yue6Hu- D0, uap 3HaTh M IOHUMATh: PeryasituBuble: Hccnenyror cu-
IonsTue Bexropa. PaBeHCTBO Bek- KOM MIOHSTHUS BEKTOPA, HYJIEBOTO BEK- Tyanud, TpeOyIoIue OLeHKHN Iei-
TopoB. OTKJIaAbIBAHHE BEKTOPA OT TOpa, AJMHBI BEKTOPA, KOJUIMHEAp- | CTBUS B COOTBETCTBHUM C ITOCTAB-
JIAaHHOM TOYKHU. 11.76-78 HBIX BEKTOPOB, PABEHCTBA BEKTO- JIEHHOM 3ajjaueii.

pOB. ITo3HaBaTenbHBIE:
YMeThb: VY cTanaBianMBarOT aHAJIOTHU JIJIS
OTKJIaJIbIBaTh BEKTOP OT JaHHOH MOHMMAaHHs 3aKOHOMEPHOCTEH,
TOYKH. UCTIONB3YIOT UX B PEIICHNH 3a/1a4
KommyHukaTuBHble: OTcTan-
BAIOT CBOIO TOUKY 3PEHHS, TOA-
TBEPXKIAIOT (haKTaMu

5. | CaoxeHne 1 BEIMUTaHNUE BEKTOPOB CocraBnenue OCP, T3 3HATh M IOHUMATb: PerynsituBable: CamocTos-
CyMMa IBYX BEKTOpPOB. 3aKOHBI OITOPHOT'O KOH- - OmepaIyy Haj BEKTOpPaMH B I'e0- TEBHO COCTABIIAIOT ANTOPUTM JIe-
croxeHust BekTopos. [Ipasuio ma- CIIeKTa MeTpHudecKoil popme (IpaBUIIo Tpe- | SATENBHOCTH IPH PELICHUH y4e0-
paytenorpamma. 1.79-80 YrOJIbHUKA, PABUIIO TIAPAILIEIIO- HOM 3a/1auu

6. | CyMMa HECKOJIBKHX BEKTOPOB. Y4eOHast MpakTH- ®0 rpamMMa, IIPaBHIIO MHOTOYronbHuKa, | [lo3HaBaTeabHbIE:

m. 81 yeckas pabora IIPABUJIO IIOCTPOEHMS] PA3HOCTH [IpencraBnsaroT HHGOPMAIIHIO B

7. Brruntanue BeKTOpOB. 11.82 Penrenue npume- P BEKTOPOB M BEKTOpA, ONydJaloe- | pa3HeIX GopMax (TeKcT, rpaduka,

CHMBOJIBI)
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meme «Memoo Koopounamy.

yeckas pabora

OpIMHATAX M UCIIONb30BaTh UX IPH
pemieHnH OoJee CIOKHBIX 3a/1a4;

- 3aIMCHIBATh YPaBHEHMS MPSIMBIX U
OKPYXHOCTEH,

UCIIOJIB30BaTh YPaBHEHHUS IIPU pe-
HICHUM 33124,

8. YMHOXEHHE BEKTOpa Ha YUCIIO. CocraBienue oCp - 3aKOHBI CJI0YKEHHS BEKTOPOB, KommyHnukatuBnblie: CBoeBpe-
[IprmMeHeHne BEKTOPOB K PEIICHUIO OITOPHOT'O KOH- YMHOXEHUSI BEKTOpa Ha YHCIIO; MEHHO OKa3bIBalOT HEOOXOAMMYIO
3a1a4. YMHOXXEHHE BEKTOpa Ha CIIeKTa - opMyITy A1l BEIYMCIIEHUS CpeA- | B3aUMOIIOMOIIb CBEPCTHUKAM.
qucIio m.83 Hel JINHUY Tparenuu.

9. | Cpenssist TuHUS Tparenuy. .85 CocraBieHue D0 Ymers:

OITOPHOT'O KOH- - TIOJIH30BATHCS MIPABHIIAMHU IIPH TI0-

CIIeKTa CTPOCHUHU CYMMBI, pa3HOCTH BEKTO-

POB; BEKTOpa, MOIYYaroLIerocst Npu
YMHOKEHHH BEKTOpa Ha YUCJIO;
- IPUMEHSTh BEKTOPHI K PEILICHUIO
3a/1ay;
- HAXOJIUTh CPEIHIOIO JINHUIO Tpe-
YrOJIbHUKA;
pacKiaJbIBaTh BEKTOP.

4. Koopnunats! BexTopa Pabora c yueOHH- 1P 3HATh H MOHUMATh: PeryastuBnble: Mccnenyior cu-
Pa3noxeHue BeKTOpa 110 JIBYM He- KOM, COCTaBIICHUE - IEMMY M TEOPEMY O Pa3JIOKEHUH | TyalluH, TPEOYIOIINe OLIEHKH JIeH-
KOJUTMHEAPHBIM BeKTOpaM. I1.86 OIOPHOT'0 KOH- BEKTOpa 110 JIBYM HEKOJIMHEAPHBIM | CTBUS B COOTBETCTBHH C MOCTAB-

CIIEKTa BEKTOpaM; JICHHOM 3ajiaueit

5. [Mpocreiimue 3anauu B KOOPIUHA- VYueOHas mpakTH- T - TIOHSITHE KOOPJIMHAT BEKTOPA; ITo3HaBaTenbHBIE:

Tax yeckas pabora MpaBuiia JeHCTBUI HaJl BEKTOpaMHU HaxonsT B ydeOHMKaX, B T.4. HC-
CB3b MeX/ly KOOPAUHATAMH BEK- C 3a/laHHBIMH KOOpANHATaMU; nonbe3yst UKT, nocroBepHyro uH-
TOpa ¥ KOOPAMHATAMH €r0 Hayana u - TIOHSITHE PaInyC-BEKTOPA TOUKH; dopMarHio, HeOOXOJUMYIO JIJIsI
KOHIIA. 11.88 - (hopMyIIBI KOOPIOMHAT BEKTOpa Ye- | PeIIeHHs 3a1ad

6. IIpocreiimue 3anauu B KOOpAMHA- NuauBunyanbHas nJp pe3 KOOpAWHATHI €TI0 KOHLIA U KommyHuxaTuBHble: [IpuBogsat
Tax 1.89 pabora ¢ camo- HauaJla, KOOpAUHAT CEPEANHBI OT- apryMEeHTBHI B [I0JIb3Y CBOEH TOUKH

OLICHKOMH pe3Ka, AJIMHBI BEKTOpa U paccTos- 3peHHs1, IOATBEPKAAIOT ee (ak-

7. YpaBHEHNE OKPYXHOCTU U IPSAMOI CocraBiieHue OCP, T3 HUS MEXIY IBYMsI TOUYKAMU; TaMu
YpaBHEHME JTMHUU HA IIJIOCKOCTH. OIIOPHOI'0 KOH- - YPaBHCHUS OKPYXKHOCTH U IIPsI-

VpasHeHue OKpyxHOCTH. 11.90-92 CIEKTa MO#i, oceil KOOpAHHAT.

8. YpaBHeHus okpykHOCTU. Pemenne | Pemenue npume- JP3 YMerts:
3amad. POB C KOMMEHTH- - pacCKIaIbIBaTh BEKTOP II0 IBYM

poBaHHEM HEKOJUTMHEApHBIM BEKTOpPaM;

9. VYpaBHenue npsmoii. Pemenue 3a- Pemenue npume- T - HaXOZUTB KOOPAMHATEL BEKTOPa,
naq POB ¢ KOMMEHTH- - BBITIOJHATH ICHCTBHS HaJl BEKTO-

poBaHHEM pamMu, 3aJaHHBIMH KOOPIMHATaAMM;

10. | Koumponvnas paboma Ne 1 no V4eGHas IpaKTH- @I - pemath MPOCTEHIITHE 327141 B KO-
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- CTPOUTH OKPYKHOCTHU U IPSAMBIC,
3aJIaHHbBIC YPABHCHUAMM.

CooTHOIIEHUA MEXKIAY CTOPOHAMH U YIJIaMHU TPEYIroJIbHUKA. CKaJ’IﬂpHOC NMPOU3BEACHUE BEKTOPOB (6

4acoB)

11. | Cunyc, KOCHHYC ¥ TaHT€HC yTJja Pabora c yueoHH-
CuHyc, KOCHHYC, TAH['€HC YTJIa, OC- KOM
HOBHOE TPUT'OHOMETPUYECKOE TOK-
JIECTBO
m. 93, 94
12. | CootHoreHus Mexay cropoHamu 1 | Pabora ¢ yueOHU- OCP
yrIaMHU TPEYTrOJIbHHKA. KOM, ydaeOHast
Teopema o mutomaay TpEYroabHU- IpaKTHYeCKasi pa-
koB. Teopema cunycoB 11.96, 97 00Ta B mapax
13. | Teopema KOCHHYCOB 1. 98 WNunuBunyansHas njp
pabota ¢ camo-
OLICHKOH
14. | Pemenue TpeyronbHUKOB 1. 99 DO
15. | CxanspHoe Mpou3BeACHHE BEKTO- WunuBunyansHast HNPK
poB pabota ¢ camo-
Yron mexay Bektopamu. 1. 101 OIICHKOM
16. | Koumponvuas paboma Ne 2 no OIIN

meme « CoomnouteHus Meofcdy cmo-
PoHamu u yeiamu mpeycoibHUKa».

3HATh H MOHNUMATh:
- TIOHSITUSI CUHYCa, KOCUHYCa 1

Tanrenca s yrios ot 0° go 180

0.
1

- OCHOBHOE TPUT OHOMETPHUUYECKOE
TOX/IECTBO;
- (opMyITBI IPUBEICHUSE;
- (opMyITBI 7151 BEIYMCITEHUS
KOOpPAMHAT TOYKH; COOTHOILICHHUS
MEX]ly CTOPOHAMM U YTIaMH
TpeyrojabHUKA:
- TEOpeMY O IUTOLIa N
TPEYroJIbHUKA;
- TEOPEMBI CHHYCOB 1 KOCUHYCOB U
N3MEPUTCIILHBIC
paboThI, OCHOBAHHBIC Ha
UCIIOJIb30BAHUU 3THX
TEopeM;
- ONpEJETICHUE CKAJIIPHOIO
MPOU3BE/ICHNS BEKTOPOB;
- YCIIOBHE MEPIEHANKYISIPHOCTH
HEHYJIEBbIX BEKTOPOB;
- BBIPa)KEHUE CKAJIIPHOTO
MPOU3BEICHNS B KOOpAUHATAX U
€ro CBOICTBA.
- METO/IbI PEIICHUS TPEYTOJIbHUKOB.
Ymers:
- O0OBSACHATH, UTO TAKOE YOI
MEXIY BEKTOpaMu;
- IPUMEHATH CKAJIIPHOE MPOU3BE-
JICHUE BEKTOPOB IIPU PEIICHUH I'€0-
METPHYECKUX 3a7ad.
- CTPOUTD YIIIBI;
-IIPUMEHSITh TPUTOHOMETpPHUYE-
CKHUH anmapar Ipu peLIeHnuH 3a-
a4,  BBIYMCISATH  KOOPAWHATHI
TOYKH C ITOMOUIBIO CHHYCA, KOCH-
Hyca M TaHTeHca yIJIa;

PeryasituBHbie: OLieHUBAIOT CTe-
TIEHb | CIIOCOOBI JTOCTYKEHHUS
LEJN B yYEOHBIX CUTYaLUsIX, UC-
MPABJIAIOT OIIMOKH C TIOMOIIBIO
yuurens. Kputudecku oneHUBaoT
MOJTYYEHHBIH OTBET, OCYIIECTB-
JISIFOT CAMOKOHTPOJTh, TTPOBEPSIS
OTBET Ha COOTBETCTBHE YCIIOBHIO
Ilo3HaBaTenbHbIC:
O0pabatbiBatoT HHPOPMAIIUIO U
nepearoT ee YCTHBIM, ITNChMEH-
HBIM, Tpa)YECKUM U CUMBOJIb-
HBIM CIIOCOOaMU
KommyHnukatuBHble: [Ipoektu-
PYIOT U GOPMUPYIOT yueOHOe CO-
TPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMHU.
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-BBIUUCIATH IUIOHIAJb  TPEYroib-
HUKa [0 JBYM CTOpOHaM U YIay
MEXIY HUMH;

- pelaTh TPEYroJbHUKH.

5. I'mapa XII. /liuHa OKPY’KHOCTH M IIOINAAb

kpyra (12 4)

17. | IlpaBUIbHBIE MHOTOYTOEHHUKH. CocraBieHue D0, T3
[paBHIBHBII MHOTOYTOBHHUK. OITOPHOT'O KOH-
OKpy>XHOCTB, OIMCAHHAsT OKOJIO CIIeKTa
MPaBHJIBHOTO MHOTOYTOJIbHHKA
n. 105-107
18. | ®opmysIbl A1 BRIYUCICHUS IO~ Pabora ¢ yueOHU- HNPK
Ia/TU TIPABHIBHOTO MHOTOYTOJTb- KOM
HHKA, €r0 CTOPOHBI U pajinyca BIIH-
CaHHOM OKPYKHOCTH
n. 108
19. | Pemienue 3a1a4 Ha BEIYUCIICHUE Pemienne npume- dO
TUTONIA M, CTOPOH MPABUIILHOTO POB C KOMMEHTH-
MHOT'OYT'OJIbHUKA U painyCOB BIIH- POBaHHUEM
CaHHOM M OITMCAHHOW OKPY)KHOCTH.
20. | IocTpoeHne nMpaBUIBHBIX MHOT'O- WupuBuayanbHas nuap
YroJIpHHUKOB 11.109 paborta c camo-
OLICHKOM
21. | JlnvHA OKPYXXHOCTH U ILIOIIA/b Pewenue npume-
Kpyra POB C KOMMEHTH-
Jnuna okpyxxHoctu. 1. 110 poBaHHEM
22. | Inomanp kpyra. [Tnomans kpyro- VYueOHas mpakTu- OCP
BOro cekropa. . 111, 112 yeckas pabora B
napax
23. | Pemenue 3a1a4 1o TeMe ri1aBbl VYueOHas mpakTu- HNPK
«lnmHa OKpYXXHOCTH | IUIOIIA b yeckas paboTa
Kpyray.
24. | Pewenue 3anay VYueOHas mpakTH- (0]e]
yeckas pabora
25. | Pewenue 3anau. 3SAUET Ne 2. TP
26. | Pewenue 3anay WunuBuayansHas JpP3
pabota ¢ camo-
OLICHKOM
27. | Pewenue 3anay YueOHas mpakTH-
yeckas pabota
28. | Konmponvnas paboma Ne3 no OIIN

meme «/{1una OKpysCHOCMU U NO-
waos Kpyaay»

3HAaTh 1 MIOHUMATH:
- olpeJieNieHne MPaBUILHOIO MHO-
TOYTOJIbHUKA;
- TEOPEMBI 00 OKPY>KHOCTH, OITH-
CaHHOM OKOJIO MPAaBUIBLHOTO MHO-
rOYTOJIbHUKA, U OKPY>KHOCTH,
BIUCAHHOMW B MPaBUJIbHBINA MHOTO-
YTOJIbHUK;
- (OpMYJIBI JJTs1 BEIYUCIICHUS yIJIa,
TUIOIIA/IA ¥ CTOPOHBI MPaBUIILHOTO
MHOTOYT'OJIbHUKA U Pajiyca
BIIMCAHHOM B HETO OKPYKHOCTH;
- (opMyITBI AITMHBI OKPYKHOCTH U
JIyTH OKPY>KHOCTH;
- (opMyIIBI TIOIIAAN KPyTa U KPY-
TOBOI'O CEKTOpPA;

Ymers:

- BBIYHCIIATH IUIOLAN U CTOPOHBI
MPaBUJIBHBIX MHOI'OYT OJIbHUKOB,
paluycoB BIIMCAHHBIX U
ONHCAaHHBIX OKPYKHOCTEH;

- CTPOUTDH IPaBUIIbHbIE MHOTO-
YTOJBHUKY € TIOMOIIBIO LUPKYIIS U
JIMHEHKH;

- BBIYUCIIATH JUTHHY OKPY>KHOCTH,
JUIMHY IYTH OKPY>KHOCTH;

- BBIYMCIIATH TUIOIAAb Kpyra u Kpy-
TOBOTO CEKTOpA.

PerynsituBubie: Paborast o
TUIaHY, CBEPSIIOT CBOM JICHCTBHS C
LEJIbI0, BHOCSIT KOPPEKTHPOBKH.
CaMOCTOSTEIFHO COCTaBIISIIOT ajl-
TOPUTM JISSITEIBHOCTH TIPH pelie-
HHUM y4eOHOW 3a7a4H.
Ilo3HaBaTenbHbIC:

VY cTaHaBIMBAIOT aHAJIOTUU TS
MOHMMaHHs 3aKOHOMEPHOCTEH,
HCIIOJIB3YIOT UX IPU PCIICHUH 3a-
Jad.

KommyHukatuBHble: [Ipoektu-
PYIOT U GOpMUPYIOT yueOHOE CcOo-
TPYAHUYECTBO C YUUTETIEM U
cBepcTHUKamMu. Dopmynupyror
COOCTBEHHOE MHEHHE H TIO3HIIMIO,
3a/1al0T BOIPOCHI, CIIYIIAIOT code-
CEeTHHKA.
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29. IloBTOpenue. Pemenue 3anauy. WNupuBuayansHas JP3
pabota ¢ camo-
OLIEHKOM
30. [oBTopenue. Pemenue 3amay. YyeOHast mpakTH- T
yeckas pabora
31. Hmozcosas konmponvras paboma DI
32. [oBTopenue. Pemenue 3anay. Y4eOHas mpakTH- CP
yeckas pabora
33. [oBTopenue. Pemenue 3anay. Pemenne nmpume- HPK
POB C KOMMEHTH-
poBaHHEM
34. Hrorosas KOHTpoNbHAs paboTa
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J.C.

YYEBHO-METOANYECKOE U MATEPHNAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O NIPOLHECCA

I.  YYEBHO-METOJWYECKHWH KOMILIEKT - TEOMETPUSA
ATaHACSIH U KOJLJICKTUB aBTOPOB

I'eomerpus. COopHUK paboumx mporpaMm. 7 — 9 Kiaccel: mocodue st yunureneid odmeoopa-
30BaTeNbHBIX Opranu3anuii / [aBrop-coctaBurens T.A. Bypmucrposa. — M.: IIpocBemenue,
2014

Yueonuk. 'eomerpust: 7 — 9 ki / JI. C. AranacsiH, B. ®@. Byry3os, C. b. Kagomues u np. — M.:
[IpocBenienue.

PaGoyas Terpanp no reomerpun: 7-9 xinacc: xk yueonuky JI.C. Atanacsna u ap. «'eomerpus 7
— 9 ximaccey / FO.A. I'nazkos, I1.M. Kamaes. — M.: U3naTenbcTBO «OK3aMeH»

KonTponsHasie paboTs! mo reomerpun: 7,8,9 kimacc: k yueOnuky JI.C. Aranacsna u ap. «I'eo-
Metpust 7 — 9 kimaccel» / H.b. MensaukoBa. — M.: M3parenscTBo «DK3aMEeH»

Tectsr o reomerpun: 8xiace: k yaeouuky JI.C. Aranacsiaa u np. «I'eomerpust 7 — 9 Kiraccbi»
/ A.B. ®apkoB. — M.: U3natenscTBO «IK3aMeEH

JumakTuueckue Matepualiel mo reomerpun: 7,8,9 kimacc: k yueonuky JI.C. AranacsHa u Jp.
«I'eomerpus 7 — 9 kmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBo «OK3a-
MEH»
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