MyHununaabHoe 0101keTHOe 00111e00pa30oBaTeIbHOE YUpPe:KIeHue
JIuneit Nel ropoaga baaruiicka

IMpunsTa Ha 3acelaHUM YT1Bep:kaaio:
NneJaroru4eckoro coBera Hupexrop
ot «31» mas 2023 r. MbBOY: nuneii Ne 1 r. banruiicka
ITpuka3 Nel59 ] RS

PaGouass nporpamma
no reoMeTrpum B 9 kjaaccax
yunteasi SAuenko Mapunbl UropeBHBI
KBAJIN(PUKAIMOHHAS KATErOpusi _IepBas

cpok peaausanun PII; 2023-2024 y4eOHblii 10/




I. Hoacnumenovnaa 3anucka.

PaGouas mporpamma no reomerpuu st 9 kiiacca pazpaboTraHa ¢ yyeToM TpeOoBaHMIA
(denepanbHOr0 KOMIIOHEHTAa TOCYAApCTBEHHOTO CTaHAapTa oOmero oOpa3oBaHHs W B
COOTBETCTBHUU € aBTOpcKoi mporpammoit A.I'. Mepaisik, B.b. ITononckuii, M.C. Sxup, E.B.
Bbyuko (Maremaruka: mporpammsi : 5—9 kinaccsl A.I'. Mepaisik, B.b. [lononckuit, M.C. SAxkup,
E.B. byniko /. — M. : Benrtana-I'pad, 2013. — 112 c¢.) B Heit Takke yIUTHIBarOTCS OCHOBHBIC
unaen u mnosiokeHus I[IporpamMmbl pa3Butvs U (GOPMUPOBAHUS YHHBEPCATBHBIX YYEOHBIX
JNEHCTBHUI 711 OCHOBHOTO OOIIero o0pa3oBaHMsl KOTOpble oOecneunBaroT (GOpMUPOBAHUE
POCCUICKOM TpPaKJaHCKOM HICHTUYHOCTH, KOMMYHUKATUBHBIX KAue€CTB JIMYHOCTH U
croco0CTBYIOT (OPMUPOBAHUIO KITFOUEBON KOMIETEHIIUU — YMEHUs YUUMbCAL.

YueOuuk «['eomeTpusi-9» OpUSHTHPOBAH HA PEATU3AINIO CUCTEMHO-IESITEILHOCTHOTO
MOAX0/la, KOTOPBIH  TO3BOJIUT  OOECHEYUTh AKTUBHYIO  y4eOHO-II03HABATEIbHYIO
JEeSATENIbHOCTh 00YUYaoIUXCsl. YUEHUK CTAHOBUTCS] aKTHBHBIM CYOBEKTOM 00pa30BaTEIbHOTO
rporecca, KOTOpblid MpuoOpeTaeT AesTeIbHOCTHYIO HarpaBieHHOCTh. [Ipu 3ToMm conepkanue
y4eOHUKOB TIO3BOJIIET HCIOJIB30BaTh pasHooOpa3Hbie (opmbl oOydeHus: 3To paboTa
yyaluxcs B mape, rpymine, IpUMeHEHHE COBPEMEHHBIX (B TOM 4uciie MHPOPMAIIMOHHBIX)
TEXHOJIOTUH OOydeHHWs, TPOEKTHAs [EATSIBHOCTh YYalIMXCsS, HWMEIOMmAs BaXHOE
MIPAKTUYECKOE 3HAYCHHE.

ConepxaHue U METOJMUYECKUI anmapar y4eOHHMKOB CIIOCOOCTBYIOT (DOPMHUPOBAHUIO Y YIAIIUXCS
JUYHOCTHBIX, METANpeIMETHBIX, MPEAMETHBIX Pe3yIbTaTOB OOYYEHHMsI, COOTBETCTBYIOIINX
TpeboBanusiM DeeparbHOr0 TOCYJapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
o01mero oopa3oBaHusl.

[IporpaMMa BBIMOJIHSIET 1BE OCHOBHBIE (DYHKIIUU.

HNHpopManMOHHO-METOANYECKAA

GyHKIMS TO3BOJISIET BCEM YYacTHHKaM  00pa3oBaTeNbHOrO  Ipoliecca  MOIYYHUTh
IIpe/ICTaBICHHE

0 LIeJISIX, COJIePIKaHuu, O0IIIel CTpaTeruu 00y4YeHUsI, BOCIUTAHUS U PA3BUTHUS yYaAIIUXCS
CPEICTBaMU JIaHHOTO Y4eOHOr 0 IIpeaMeTa.

OpraHu3anMoHHO-TUIAHUPYIOIIAsA (YHKIUS MpeaycMaTpUBAET BBIJCICHUE JTAloB
oOyueHus1, CTpyKTypUpOBaHUE y4eOHOTO MaTepuaa, onpeaeseHNue ero KOJINYeCTBEHHbIX U
KayeCTBEHHBIX XapaKTEPUCTHK HA KaX/IOM U3 ITAroB.

OTMUYHUTENBHBIMA Y€pTaMH JaHHOW TPOTPaMMBI SIBISIETCS Pa3HOYPOBHEBBIM MOIXOA B
00y4eHUH MaTeMaTHKe, IPH KOTOPOM KaX/Iblii 00yJaroLuiics IMeeT BO3MOKHOCTh OBJIAJIETh
y4eOHBIM MaTE€pUaJoM B 3aBUCUMOCTH OT €ro CHOCOOHOCTEN M WHAMBUIYaJIbHBIX
ocoOeHHOCTe. Pa3HOYpoBHEBBINI TOXO0J B OOYYEHHMH TO3BOJISIET CO3/1aBaTh CUTYaIUIO
YCHEIIHOCTH I KaKI0ro 0Oydarolllero, MOBBIIIAET Y4YEOHYI0 MOTHUBAIMIO M HWHTEPEC K
IIPEIMETY.

Coneprxanne pa3HOYPOBHEBOTO OOYUEHHs 00eCreunBaeTCs eJeHHEM yueOHOTO MaTepraia
Ha JIBa YPOBHSI:

0a30BbIif ypOBEHB;

pacuIMpeHHbI ypOBEHb, OCHOBAaHHbII Ha 6a30BOM ypOBHE, YIJIyOJSIOUINIA €ro cojepKaHne
C BKJIIOYEHHEM JIOTIOJHUTENILHOTO y4yeOHOro Marepuasa, He MpPeAyCMOTPEHHOTO
CTaHJapTaMH.

KypcuBoM BbI€NIEH MaTEpHUall MOBBIILIEHHOTO YPOBHS CJIOKHOCTH, KaK B TEOPETUYECKON
YacTH MPOTPaMMBbI, TaK U B MPAKTUYECKOW. J[aHHBIN MaTepHal MOJUIEKUT U3YUEHHUIO, HO HE
BKJIFOYAETCs! B TpeOOBaHMS K YPOBHIO MTOJITOTOBKH 00YYaOLTHXCS.

IIpenonaBanue reomeTpun B 90 Kilacce NMPENONaraeTcsi BECTU Ha MOBBIIIEHHOM YPOBHE .
[ToBbIlIeHHBIN YPOBEHD MPETOIaBaHUs 00ECIIEYMBAETCS ~-PACCMOTPEHUEM JIOTIOTHUTEIBHBIX



BOIIPOCOB TCOpUU- BHEBIIMCAHHAas OKPYKHOCTDb, MOCTPOCHHUE NpaBUJIbHBIX
MHOI'0YroJIbHUKOB, IPUMEHCHHUEC METO/1a KOOPAUHAT K PCIICHUIO 3a/1a4.

Ha ypoxax reoMeTpuy noBbIIIEHHbII YPOBEeHb TPENOAABaHUM OYIET JOCTUTaThCs TaK K€ 3a
cyer

-pemeHus pa3Ho0Opa3HbIX KJIACCOB 33/1a4 MOBBIIICHHOTO YPOBHS U3 Pa3IMYHbBIX PA3JIEIOB
Kypca, TpeOyIoIUX MOUCKA IMMyTH U CIOCOOOB pelleHus;

--MCCIIEZIOBATEIbCKOM e TEIbHOCTHIO, IPOBEICHUEM YKCIIEPUMEHTOB, 0000IIeHNS,
MIOCTaHOBKH M ()OPMYJIMPOBAHMS HOBBIX 3a/]a4, PEUICHUEM 33134 U3 pasjesa
«Habmomaiite, pucyiite, KOHCTpYUpYyiiTe, paHTazupynuTe»

- TOCTUYKEHUS SICHOT0, TOYHOT'O, IPaMOTHOI'0 U3JI0’KEHUSI CBOMX MBICIIEH B YCTHOW U
IIUCHbMEHHOW peuM, UCIIOIb30BAHNY PA3IMUHBIX A3bIKOB MATEMATUKH (CIIOBECHOTO,
CHMBOJIMYECKOT0, FpauuecKkoro), cBOOOTHOT0 Nepexoia ¢ OJHOTO SA3bIKa Ha JIPYTron s
WUTIOCTPALK, UHTEPIPETALMH, apTyMEHTAIUU U JOKa3aTeIbCTBA;

-IIPOBEEHUS 10KA3aTENbHBIX PACCYKIACHUM, ApTyMEHTALIUU, BBIABUKECHUS TUIIOTE3 U UX
000CHOBAHUS MIPH PEIICHUH 33]1a9 MMOBBIIIEHHON CIIOXKHOCTH;

-[I0MCKa, CUCTeMaTH3allMs, aHaIu3 U Kiaccuukanus HHGpOpMaum, UCI0Ib30BaHUEe
pa3zHooOpa3HbIX HH(POPMAMOHHBIX ICTOYHUKOB, BKIIIOYAs yUCOHYIO M CIPABOYHYIO
JUTEpaTypy, COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUH B IPOEKTHOM /1A TEILHOCTH.

-[I0MCKOM, CUCTeMAaTU3aluel, aHanu3 U kiaccudukanyei HH(GopMaum, uCIoIb30BaHUEM
pa3zHooOpa3HbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIFOYAst YUCOHYIO M CIIPABOYHYIO
JUTEpaTypy, COBpEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIIOTUH B TPOEKTHON JEATEIbHOCTH

Kypca.

1l. O6waa xapakmepucmuka yueonozo npeomema «I'eomempusn»

[IpakTuyeckass 3HAYUMOCTh IIKOJIBHOIO Kypca reoMeTpuu 9 kigacca COCTOMT B TOM, 4TO
IpeaMETOM €€ U3YUEHUs SBIAIOTCS MPOCTPAHCTBEHHBIE (POPMBI U KOTUUECTBEHHBIE OTHOIIEHUS
peasbHOro Mupa. B coBpeMeHHOM o0OlIecTBE MaTeMaTHdecKas IOArOTOBKa HeoOxoauma
KaX/IOMy YeJIOBEKY, TaK Kak MaTeMaTHKa IPHCYTCTBYeT BO Bcex cepax uenoBedecKoi
JeSITENIbHOCTH.

I'eomeTpus sBiA€TCA OJNHMM W3 ONOPHBIX HIKOJBHBIX IpeaMeToB. ['eoMeTpuueckue 3HaHUS
HEOOXOIUMBI ISl M3YYEHHUs JPYruX IMIKOJIbHBIX AUCUMILIMH ((pu3uka, reorpadus, Xumus,
uHpOpMaTUKa U JIp.).

OpHON U3 OCHOBHBIX II€JIel M3y4eHHUS] TEOMETPHUH SBIISIETCS Pa3BUTHE MBIIUICHUS, MPEXKIE
Bcero (QopmupoBaHue aOCTpPaKTHOIO MblIUIeHUs. B mpolecce wu3ydeHHs T€OMETpUH
dopMHpyeTcsi JIOTHUECKOe W alrOPUTMHUYECKOE MBIIUIEHHE, a TaKkkKe TaKhue KayecTBa
MBILUIEHNSI, KaK CHJIa U THOKOCTh, KOHCTPYKTMBHOCTh M KPUTHYHOCTH. JlJI1 ajantauuu B
COBPEMEHHOM HH(POPMALIMOHHOM O0OIIecTBE BaKHBIM (aKTOpPOM siBiseTcsl (popMupoBaHHe
MaTeMaTUYeCKOTO CTUJISl MBIIUIEHUS, BKJIIOYAIOMIETO B ce0s HMHAYKLIUIO U JEAYKIHIO,
0000IIeHne ¥ KOHKPETH3alMIo, aHaJIu3 M CHHTE3, KJIACCU(PUKALMI0O MU CUCTEeMaTH3aIHIo,
a0CTparupoBaHue U aHAJIOTHIO.



OGy‘-IeHI/IC reoMCeTpruun ,Z[aéT BO3MOXHOCTb IIKOJIbHUKAM HAYUYUTHCA IIJIAHUPOBATH CBORO
JesATEeIBHOCTh, KPUTHUECKU OILICHUBATH ¢€, IPUHUMATh CAMOCTOSTEIBHBIC PEIICHNUS, OTCTAaHBaTh
CBOH B3T'JIAbI 1 y6€>1<,ueHI/151.

B mporecce u3ydeHHss TeOMETPUH IIKOJbHUKH Y4Yarcsl W3JaraTb CBOM MBICIH SICHO WU
HCYCPIBIBAIOIIIC, HpI/IO6peTaIOT HaBBIKA YETKOTO U T'paMOTHOI'O BBIIIOJHCHHUA MATCMATHYCCKUX
3aMKceid, IPU ATOM HCIOJIB30BaHIE MATEMAaTHUECKOTO sI3bIKa O3BOJISIET PA3BUBATh Y yYaLIUXCS
T'paMOTHYIO IIMCBMCHHYIO 1 YCTHYIO pCUb.

3HAKOMCTBO C HCTOpUCH pPAa3BUTHS TE€OMETPUU KaK HAyKd (GOpMHPYET Yy ydalluxcs
npezcTaBiIeHue 00 anredpe Kak 4acTH 0OLIeUeIOBEUECKON KyJIbTYpHI.

3HauNTEIbHOC BHUMaHHE B M3JIO)KEHHU TEOPETHUECKOTO Marepuaia Kypca yIemsercs
€ro MOTHUBALIUH, PACKPBITUIO CYTH OCHOBHBIX HMOHSTHM, uel, MeTonoB. O0ydeHne moCTPOCHO
Ha 0a3e TEOpUH PpaA3BHBAIOIIETO OOYYEHHs, YTO IOCTHUIACTCS OCOOCHHOCTSIMH H3JI0KCHHUS
TCOPCTUUCCKOTO MaTcpraja U YIPAKHCHUAMHA HAa CPAaBHCHUC, aHAIIN3, BBIACICHHUC TJIABHOTIO,
yCTaHOBJIEHHE CBs3ed, Kkiaccudukanmio, o6obmienne W cucremarmzamuoo.  Ocobo
AKI[CHTUPYIOTCSI  COJCPIKATEIBHOE PACKPBITHE MAaTEeMAaTUYECKUX TOHSTHH, TOJIKOBAHHE
CYIIHOCTH MaTeMaTHYECKHX METO/IOB, U 00JIACTH HX IIPUMEHEHHS, IEMOHCTPALIUS BO3MOXKHOCTH
NPUMCHEHHS TEOPETUYCCKMX 3HAHWMW Ui PELICHUs] pa3HOOOpasHBIX 3a/1ad IMPHUKIAIHOTO
xapakrepa. Oco3HaHue OOIIero, CyIIECTBEHHOTO SIBISAETCS OCHOBHOW 0a30i Ui perieHHs
THUITIOBBIX ynpa)KHCHI/IfI, Baxno IMPUBOAUTL ACTAJIIBHBIC IMOACHCHHA K PCIICHHUIO THUIIOBBIX
YIPaXHEHUH. DTHM PpacKpbhIBaeTCs CYTh METOJA, IOJXO/a, IMPEeJIaracTcsi ajaropuTM HIIH
OBPUCTUYECKAs CXEMaA PELIEHUs YIPAKHEHUN ONPENEIEHHOrO TUIla PackpbiBas BHYTPEHHIOKO
FapMOHUIO MaTeMaTHKH, (OpMUpPYS HOHMMAaHHE KPAaCOThl M U3SIMIECTBA MaTEeMATHYECKHX
pacCcyXKIeHHid, CIIOCOOCTBYS BOCIPHATHIO TE€OMETPUYECKHX (OPM, YCBOCHHUIO IOHSTHUS
CHMMETPHH, F€OMETPHSI BHOCHT 3HAUUTENBHBIA BKIIA] B 3CTETUYECKOE BOCIIUTAHUE YYALIHXCS.
Eé u3ydenne pa3BuBaeT BOOOpaXeHHE IKOJIHHUKOB, CYIIECTBEHHO 000TramaeT 1 pa3BuBaeT uxX
IPOCTPAHCTBEHHBIC MPECTABICHHUH.

III. Onucanue mecma yueonozo npeomema «I'eomempusn» é yueobnom nnamne

B coorBercTBUM ¢ TpeboBaHusMH DenepanbHOrO0 TOCYJApCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO o0Iero oOpasoBaHus npeamer «l eomerpus» usyuaercs ¢ 7-ro mo 9 -i
kiacc. CornacHo denepaibHOMY 0a3MCHOMY y4eOHOMY IJ1aHy U yueOHoMy mmany MBOY «OOI
Ne 15» r. Ynan-Y 13 Ha uzydyeHue reomeTpuu B 9-M Kiacce OTBOIUTCS 68 yacos, U3 pacyera 2
yaca B HEJIEIO.

1V. Jluunocmmuoie, memanpeomemusie u npeoMenHbvle pe3yibmanovl 0CEOCHUA COOEPHCAHUA
Kypca zeomempuu 9 Knacca.

N3yuenne reomeTpuu Mo JAaHHOW Mporpamme CrnocoOCcTByeT (OPMHUPOBAHUIO Y YUAILTUXCS
JIMYHOCTHBIX,  MeTamnpeIMeTHbIX W  MPeAMETHBIX  Ppe3yJbTaTOB  OOyuYeHUs,
COOTBETCTBYIOIIUX TpeOoBaHUsIM (efepaibHOro TroCyJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOT'O OOIIET0 00pa30BaHusl.

Juunocmmnuvle pesynomamal:

1) BocnuTaHKE POCCUIICKON Ipa’KIaHCKOM MICHTUYHOCTH; MaTPUOTU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAyKH;
2) OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh 00yYaroUXcs K
CaMOPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTUBAIMH K 00Y4EHHIO U TO3HAHUIO;
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3) oco3HaHHBIN BBIOOP U OCTPOCHHE AAJbHEHIeH HHIUBUAYATbHON TPACKTOPHH
oOpa3oBanus Ha 0a3e OPUEHTUPOBKU B MHUpe TIpodeccuii u mpodeccuoHaIbHbIX
MIPEATIOYTEHUN ¢ Y4ETOM YCTOMYMBBIX I1I03HABATEIILHBIX HHTEPECOB, a TAK K€ HA OCHOBE
(bopMHpPOBaHUS YBAXHUTEIHHOIO OTHOLIEHUS K TPYY, Pa3BUTHE OIBITA YYaCTHs B COLIMATIBHO
3HAYUMOM TPYIE;
4) ymMeHHe KOHTPOJIUPOBATh POLIECC U Pe3yIbTAaT yUeOHOM N MaTeMaTUYECKON
JESITENIbHOCTH;
5) KpUTHYHOCTb MBIIIJICHUS, THULIUATUBA, HAXOAYMBOCTb, AKTUBHOCTh IPH PEILIEHUU
MaTeMaTHYECKUX 3ajau.

Memanpeomemmnuwie pe3yibmamol:

1) yMeHHEe caMOCTOSITENILHO OINPENEATh e CBOET0 00YUYEeHUs, CTaBUTh U (POPMYIHPOBATH
1Tt ce0sl HOBBIE 3a/1auu B yu€0e, pa3BUBaTh MOTHUBBI M HHTEPECHI CBOCH MMO3HABATEIIHLHON
NEeSATEIbHOCTH;
2) yMEHHE COOTHOCUTb CBOM JICHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIISATh
KOHTPOJIb CBOEH JIeATEIbHOCTU B IPOLIECCE JOCTUKEHUS PE3yNIbTarta, ONpelessaTh CIIOCOObI
JEWCTBUS B paMKaXxX MPEUIOKEHHBIX YCIOBUN M TPEOOBAHUM, KOPPEKTUPOBATH CBOU JACUCTBUS
B COOTBETCTBUHU U3MEHSIOIIEHUCS CUTYallUEH;
3) YmMeHue onpenensiTh MOHATHS, CO3/1aBaTh 000OIICHUS, YCTaHABIUBATh AHAJIOTHH,
KJ1acCU(UIUPOBATH, CAMOCTOSTEIHLHO BHIOMPATH OCHOBAHUS M KPUTEPHUH IS
KJIAaCCU(UKALINY;
4) yMeHue ycTaHaBIMBATh MPUYMHHO- CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKUE
paccyX/1eHUs, yMO3aKJIIoueHus ( UHIYKTUBHOE, AETYKTUBHOE, I10 aHAJIOTUH) U JAEJaTh BbIBObI
5) yMeHUe WLTIOCTPUPOBATh H3y4YeHHbIC IOHSTHS U CBOMCTBA (pUTyp, ONpoBepraTb HEBEpHbIC
YTBEPKICHUS
6) pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIOIH30BaHUS MH(POPMAIIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHUIA;
7) mepBOHayYaJbHBIC MPEICTABICHUS O UAEAX U METO/IaX MAaTEeMaTUKH KaK 00 YHUBEPCAIILHOM
A3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U IPOLIECCOB;
8) ymeHHe BUIETh MaTEMATHUECKYIO 33J]a4y B KOHTEKCTE MPOOIEMHON CUTYalluU B APYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;
9) ymMeHHe HaXOJUTh B PA3IMYHBIX UICTOUHUKAX HH(POPMALIHIO, HEOOXOJUMYIO JIJIsl peIIeHUs
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHON (opMe, IPUHUMATh PELICHUE Y
YCJIOBUSX HEMOJHON MM U30BITOYHOM, TOYHOM UM BEPOATHOCTHON MH(OpMaIuy;
10) YMeHue noHMMaTh U MCMOJIb30BaTh MATEMaTHUYECKHE CPE/ICTBA HATJISTHOCTH (TpaduKy,
TaOIUIIBI, CXEMBI U JIp.) Ul WILTFOCTPAIMY, HHTEPIIPETAllUH, apryMEeHTallNY;
11) ymeHue BBIABUTATH FMIOTE3I IPU PELICHUU 3a/1a4H, IOHUMAaTh HEOOXOIUMOCTh UX
IIPOBEPKH;
12) nmoHMMaHUE CYIIHOCTH aJITOPUTMUYECKHUX MPENUCAHUN U YMEHHE JICHCTBOBATH B
COOTBETCTBHUH C MPEAJIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnwie pe3yromameol:

1) oco3HaHue 3HaYEHHs] TEOMETPUH B IIOBCEHEBHON KU3HU YEJIOBEKA;

2) mpejcTaBleHUE O TEOMETPUH KaK cepe MaTeMaTUYecKo IeATeNbHOCTH, 00 dTanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIU3ALINH ;

3) pa3BuTHe yMeHue paboTaTh ¢ yueOHBIM MaTEMaTUYECKUM TEKCTOM ( aHAJTU3UPOBAThH
U3BJIEKaTh HEOOXOIMMYIO HH(POPMAIIHIO), TOUHO U IPaMOTHO U3JIaraTh CBOM MBICIIU C
PUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIOIMH U CUMBOJIUKH, IPOBOUTH KIIACCHU(PHUKAIIHIO,
JIOTHYECKHEe 0OOCHOBAHUS,

4) BrnageHue 0a30BBIM NOHATUIHBIM aIllIapaTOM IO OCHOBHBIM pa3zeiaM COJIepyKaHUs;

5) cucreMaTuyeckue 3HaHUS O (PUTrypax U UX CBOMCTBaAX;



6) MPAKTUYCCKU 3HAYUMBIC TCOMCTPHUICCKUC YMCHUA U HABBIKU, UX ITPUMCHCHHUC K PCIICHUTO
FrCOMETPHUICCKUX U HECTCOMETPHUICCKUX 3aaaY, IIPCAIIoJararomee yMCHUA:

n300paxaTh GUTYPHI HA TJIOCKOCTH;
MCIOJIb30BATh TEOMETPUUYECKHM S3BIK JJIS1 OMUCAHUS MPEJAMETOB OKPYKAIOILIETO MUPA;
U3MEPSTh JJTUHBI OTPE3KOB, BEJIMYMHBI YTIIOB.
pacro3HaBaTh U H300paxaTb paBHbIE (DUTYPHI;
BBITOJIHATH IIOCTPOCHUE TEOMETPUUECKUX (PUTYP C TOMOILBIO IIUPKYJIIS U TNHEHKH;
YUTATh U UCTOIH30BATh HH(POPMAITUIO, TPEJICTABICHHYIO Ha YePTEKaX U CXeMax;
MIPOBOJIUTH MPAKTHYECKHE PACUETHI,

V. Henu kypca:

W3yuenne reomeTpun B 9 Kjlacce HAIPaBICHO HA JOCTHKEHHUE CIEAYIOLIMX LeNe:

1) B HanpaBJIeHUM JTUYHOCTHOTO PA3BUTHSA

* Pa3BUTHUE JIOTHUYECKOTO U KPUTUYECKOTO MBIIUICHUS, KYIbTYPbl PEUU, CIIOCOOHOCTU K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (QopmMupoBaHHE Yy Yy4YalIUXCAd WHTEUIEKTYaJlbHOH YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K MPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOMINX M3 OOBIIEHHOTO
OTIBITA,

* BOCHHUTAHHWE Ka4eCTB JIMYHOCTH, OOECIEUMBAIONINX CONHAIBHYI0 MOOHMIBHOCTS,
CHOCOOHOCTH MPUHUMATh CAMOCTOATEIbHBIC PELICHUS;

* (opMupOBaHUE KaueCTB MBIIUICHUS, HEOOXOMUMBIX Ul aJalTalll B COBPEMEHHOM
nH(pOPMAITMOHHOM OOIIECTBE;

* pa3BUTHE HHTEPECA K MATEMAaTHIECKOMY TBOPUECTBY M MAaTEMaTHUECKUX CIIOCOOHOCTEH;

2) B MeTanpeaMeTHOM HANPaBJIeHUH

* popMHpOBaHUE MPECTABICHUN O MATEMaTHKE KaK YaCTH OOIIeUeIOBEYECKON KyIbTYPHI,
0 3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBWIN3ALUN U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE MPEACTABICHUNA O MaTeMaTHKe Kak (opme ONUCaHUS U METOJe MO3HAHUS
JEWCTBUTENIFHOCTH, CO3/IaHUE YCIIOBHHM Ui TMPHOOPETEHHs TIEPBOHAYAIBLHOTO  OIBITA
MaTEeMaTHYECKOT0 MOJICTHPOBAHUS;

* popmupoBaHue 0OIMIKX CIIOCOOOB UHTEIIEKTYaIbHOU JESATEIbHOCTH, XapaKTEPHBIX JUIS
MaTEMAaTHKU U SIBISTFOIIUXCS OCHOBOM MO3HABATENBHON KYIbTYphI, 3HAUUMOU JTIsl pa3TUYHBIX
cdep 4enoBeYECKOH AeATEIHHOCTH,

3) B npeIMeTHOM HANPaABJIEeHUH

* OBJAJICHUE MATEMAaTUYCCKUMH 3HAHUSIMH ¥ YMCHHSMH, HEOOXOIUMBIMU IS
MPOJOIKEHHsI 00YUEHHUs B CTapIIel IIKOJIe WJIM MHBIX 0011e00pa3oBaTeNbHbBIX YUPEKICHUSIX,
W3YYCHHS CMEXHBIX JTUCIIUTUIHH, TPUMEHEHUS B TIOBCETHEBHOM JKU3HH,

* co3nanue (pyHAaMeHTa JUIsi MAaTeMaTUYeCKOro pa3BUTHS, (OPMUPOBAHUS MEXaHHU3MOB
MBIIUICHHS, XapaKTePHBIX TSI MATEMAaTHIECKOH eSTETbHOCTH.

VI. Ilpumepnuie Hopmbl OYeHKuU 3HAHUL, PMEHUI U HAGLIKOG 00yUalOujuUXxXca.

1 . OueHKa RUCOMEHHbIX Konmpwzbnblxpaﬁom oﬁylmlomuxc;l no mamemamuke.

Omeem ouenuesaemca OMMEMKOIl ((5»! CCJIN.
L4 pa60Ta BBITITIOJIHEHA ITOJIHOCTBIO,

® B IJIOTMYECKHUX PACCYKACHUAX U 000CHOBAaHHUH pelICHUA HCT HpO6CJIOB n OI_LII/I6OK;
® B PCIICHHU HET MATEMATHYCCKUX omuboK (BOSMO)KHa OJJHa HETOYHOCTD, OIIMCKaA,
KOTOpasA HE ABJIACTCA CICACTBUEM HE3HAHUA NI HCIIOHUMAaHUA yqe6H0r0 MaTepI/Iana).
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Ommemxka «4» cmasumcA B CICAYIOIIUX CIydasax:

paboTa BBINOJIHEHA MTOJHOCTHIO, HO 0OOCHOBAHUS IIATOB PEIICHUS HEJOCTATOUYHBI (€CIIN
yMeHHUE 000CHOBBIBATH PACCYKACHUS HE ABISIIOCH CIICIIHATILHBIM 00BEKTOM MTPOBEPKH);
JOMYIICHBI OIHA OUTMOKA MM €CTh JBa — TPH HEAO0YETA B BHIKIIAJIKAX, PUCYHKAX,
yepTexax Win rpadukax (eciam 3TH BUIbI padOT HE SBISUTUCH CIICIHATBHBIM 00BEKTOM
IIPOBEPKH).

Ommemka «3» cmagumcs, eCiu.

nonyuieHo 0osee 0AHOM OmMMOKY UK 0oJiee IBYX — TPEX HEJT0YETOB B BBIKJIAJKAX,
yepTexax win rpadukax, Ho o0yJarouuiics 0oaanaet 00s3aTeIbHBIMU YMEHUSMHU T10
MPOBEPAEMOI TEME.

Ommemka «2» cmagumcsa, eCiu.

JOMYIICHBI CYIIECTBEHHbIE OINOKH, ITOKa3aBIlINe, YTO O0yJaroImuiics He o0agaer
00s13aTeNIbHBIMU YMEHHUSIMU 10 JAHHOM TeMe B IOJIHOM Mepe.

Ommemka «1» cmagumces, eCiu:

paboTa mokaszajia moJIHOe OTCYTCTBHE Y 00yUaIOMIETrocs: 00sA3aTeIbHBIX 3HAHUN U YMCHHIMA
10 MPOBEPSAEMOI1 TeMe WIIM 3HAYUTENbHAS YacTh paOOTHI BHITIOJHEHA HE CAMOCTOSITENBHO.

Y4uTens MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WIIH
OpUTHHAJILHOE PEIICHUE 33/1a4H, KOTOPBIE CBUICTEILCTBYIOT O BHICOKOM MaTEMAaTHYECKOM
pa3BUTHUH 00yUaIOIIErocs; 3a peneHue 0oyee CI0XKHON 3aja4uu WK OTBET Ha OoJiee
CJIOXHBIN BOTIPOC, MPEIJIOKEHHBIE 00YYAIOIIEMYCsl IOMOJIHUTEIIBHO TI0CIIE BBITTOJIHEHUS
UM KaKHX-TH00 IPYTUX 3aJaHHHA.

2. Oueuka YyCcmHblX omeemoe oﬁyuarouwxc;l.

Omeem ouenuesaemca OMMEMKOTL ((5», €CJIM YYCHUK:

TIOJIHO PaCKPBLI COJepKaHUE MaTepHralia B 00beMe, MPeayCMOTPEHHOM ITPOrpaMMoOi 1
Y4eOHUKOM

M3II0KUIT MaTepHall TPAMOTHBIM SI3bIKOM, TOUHO HCIIONIBb3Yys MaTEMATHUECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY, B OTIPEICIICHHOM JIOTHIECKOM MTOCIIEI0BATEILHOCTH;
MIPaBHJIbHO BBIMOJHUI PUCYHKH, YEPTEXKH, IpadUKu, COMyTCTBYIOIINE OTBETY;
MOKa3aJl YMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPaMHU, IIPUMEHSTH €€ B
HOBOM CHUTYallUW TIPH BHITOTHEHUH MPAKTUYECKOTO 3a/IaHUs;

MIPOJIEMOHCTPUPOBAIT 3HAHUE TEOPUU paHee N3yUECHHBIX COITYTCTBYIONIUX TEM,
c(OPMHUPOBAHHOCTh W YCTOMYHMBOCTH MCTIOIB3YEMBIX ITPU OTBETE YMEHUH M HABBIKOB;
OTBEYaJ CaMOCTOSITENbHO, 0€3 HABOSAIIUX BOPOCOB YUUTEIS;

BO3MOXXHBI OJTHA — JIB€ HETOUHOCTH IPHU OCBEIICHHE BTOPOCTETICHHBIX BOIIPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO UCTIPABUII ITOCIIE 3aMEUaHUS YIUTEIs

Omeem ouenugaemcsa ommemkoi «4»,eCiv yI0BIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha

OIICHKY «5», HO IPH 3TOM  WMEET OJIMH U3 HEJOCTATKOB:
B M3JI0’KEHUU JOMYIIEHBI HEOOBIIIHE MTPOOEITbI, He UCKA3HUBIIIEe MAaTEMAaTHUECKOE
coJiepKaHUE OTBETA;



® JIOMYyIIEHBI OAUH — JIBAa HEJ0UETA IPU OCBEILIEHUH OCHOBHOT'O COJIEpaHUsI OTBETA,
WCIIPABJICHHBIE MOCIIE 3aMEUaHUs YUUTEIS;
® JIONyLICHBI OMIMOKa MK 00Jiee IBYX HEJOUYETOB IPH OCBEIIEHHH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIE I1OCIE 3aMEUYaHUsl YUUTEIIA.
Ommemxka «3» cmagumcsa B CIEAYIOUINX CIydasiX:
® HEIOJIHO PACKPBITO COJIEp>KaHUE MaTepHralia (CoJepKaHue U3JI0kKeHo pparMeHTapHo, He
BCEr/la MOCIe0BATEIbHO), HO TIOKa3aHOo 001iee MTOHUMaHUE BOIIPOca U
MIPOJIEMOHCTPUPOBAHbI YMEHUS, JOCTATOYHBIE JUIsl YCBOCHHUSI IPOIPaMMHOI0 MaTepuana
(ompenencubl «TpeOoBaHUSAMU K MATEMATHUECKOM MOJATOTOBKE YUAIIUXCS» B HACTOSIICH
IIporpaMMe 10 MaTeEMaTHKE);
® UMENUCH 3aTPYAHECHUS WU TOMYIICHBI OIIUOKHU B ONpPeIeICHIN MaTeMaTHYEeCKON
TEPMUHOJIOTHH, YePTEkKaX, BHIKIIAJIKAX, UCITPABICHHBIC [1OCJIE HECKOJIBKUX HABOASIIIUX
BOIIPOCOB YUUTENS
® YYEHUK HE CHPABWICS C IPUMEHEHHEM TEOPUU B HOBOM CUTYallUU IIPU BHIIIOJHEHUH
MIPAKTUYECKOT0 33/IJaHUsl, HO BBIMOJHUI 3aJJaHHs 0053aTEIbHOT0 YPOBHS CIIOKHOCTH T10
JTAaHHOU TEeME;
® [IpM JOCTATOYHOM 3HAHUM TEOPETUUYECKOTO MaTEpHaia BbIBICHA HEIOCTATOUHAsS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.
Ommemka «2» cmagumcea B CIENYIOLUX CIIydasx
® HE PacKpbITO OCHOBHOE COJEpKaHUE yueOHOro MaTepuana;
e 00HapyXeHO HE3HAHHE YYCHUKOM OOJbIIIeH Wik Hanbosee BaKHOM YacTH y4eOHOTO
Marepuana;
® JIOMYUICHBI OIIUOKHU B ONPEACTICHUH MOHSATHI, IPH UCIIOIb30BAHUHU MAaTEMATHUECKOM
TEPMHUHOJIOTUH, B PUCYHKAX, YepTeKax Wiu rpadukax, B BHIKIAJAKaX, KOTOPbIC HE
WCIIPABJIEHBI N1OCJIE HECKOIBKUX HABOASIIMX BOIIPOCOB YUHUTEIIA.
Ommemka «1» cmasumcs, eciu:
® y4YEeHHUK OOHApPYKUJI MOJTHOE HE3HAHUE M HETIOHMMaHHUE N3Y4aeMOoro yueOHOoro MaTepuaia
WJTU HE CMOT OTBETUTH HU HA OJIMH W3 MOCTABJIEHHBIX BOIPOCOB MO NU3yYEHHOMY
MaTtepuany.

3. O6wan knaccugpurayus owuéox.

[Ipu onieHke 3HaHUMN, yMEHUI 1 HaBBIKOB yUaIllUXCS CIIEAYET yUYUTHIBATh BCE OMMOKHU (TpyObIe U
HEerpyOble) U HeJIOUETHI.

3.1 I'pyObLIMM CUHTAOTCH OINUOKHU:
v He3HaHMe ONpeeeHus OCHOBHBIX MOHATUHN, 3aKOHOB, IPABHJI, OCHOBHBIX MOJIOKEHUI

TCOpHUH, HC3HAHNC (I)OpMy'J'I, 06H_[erI/IH$ITBIX CHMBOJIOB 0003HAYCHUM BCJIIMYHH, CAUHUIL
HUX U3MCPCHUS,

HE3HaHNE HaMMEHOBaHUH CAWHUI U3MCPCHUSA,

HCYMCHUEC BBIACIIUTb B OTBETC I'NTABHOC,

HCYMCHUC IPUMCHATDH 3HAHUA, AJITOPUTMBI JJI1 pCUICHUA 3a1a4,

HCYMCHHC J1€JIaTh BLIBOJABI U O606H.[CHI/I}I;

AN N NN

HEYMEHHE YUTATh U CTPOUTH IPaPUKH;



HEYMEHHE MOJIb30BaThCS IEPBOMCTOUHUKAMHE, YICOHUKOM H CIIPAaBOYHUKAMH,
oTepst KOPHS WA COXPaHCHHUE TTOCTOPOHHETO KOPHS;

oTtOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIC UM OLITHOKH;

BBIYUCIIUTEIILHBIC ONIHOKHU, €CIM OHH HE SIBIISTFOTCS] OMTUCKO;

JIOTUYECKHUE ONIMOKH.

.2 K HerpyObIM OLIHOKAM cJIeVET OTHECTH
HETOYHOCTbH (DOPMYIUPOBOK, ONIPEICICHUA, TOHATUN, TEOPHIi, BbI3BaHHASI HEMIOJIHOTOM

Cw N X N X X X

0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIISIEMOrO IOHITHS MU 3aMEHOU OJTHOTO - IBYX U3
9TUX MPU3HAKOB BTOPOCTEIICHHBIMHY;

v HETOYHOCTH rpaduka;

v/ HepalMOHATBHBIN METO/] PEIICHUS 3a/IaUH MM HEJOCTATOYHO MPOAYMAaHHbIH IJIaH
oTBeTa (HapylleHHe JOIMKH, HOMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENEHHbBIMH);

v/ HepalnuoHaJIbHBIE METO/IBI PA0OTHI CO CIIPABOYHOM U JAPYTOi JINTEPATYPOIA;

v HeyMeHHe peliaTh 3a1a49u, BBIIOIHSITh 3a/IaHuUsI B OOIIEM BUJIE.

3.3 Hegoueramu ABJIAIOTCH:
v HepalMOHAIbHEIE IPUEMbI BEIYMCIEHUN U IPEOOpa30OBaHMIA;

v’ HeOpeKHOE BBITIOJIHEHHE 3aIUCEN, YEPTEKEM, CXeM, IPa(UKOB.

VII. Codepotcanue yueonozo mamepuana Kypca 2eomempus
9 knacca.
IHoemopenue 3a 7-8 knacc 3uaca

1.Pewuenue mpeyzonvnukoe 14 uacoe

Cunyc, KocuHyc , TaHTe€HC 1 KoTaHreHc yria oT 0° no 180°; Teopema cuHycoB, Teopema
KOCHHYCOB; PELICHHE TPEYTOJIbHUKOB; ()OPMYIIBI ISl BHIYUCIICHUS TUIOMIAAN TPEYrodbHHKA.

2. Ilpasunwvnvie muozoyzonvnuku 10 uacos.

[IpaBuIbHBIE MHOTOYTOJIBHUKH U UX CBOWCTBA; JITMHA OKPYKHOCTH ; TUIOMIAh KPYTa.
3./lekapmoewt kKoopounamul na niockocmu 12 uacoe

PaccTosiHne Mexay TOYKamMH C 3aJaHHBIMH KOOpJAWHATaMH;, KOOPAMHATHI CEPEAMHBI OTPE3Ka;

ypaBHEHHE (GUTYpBI; ypaBHEHHE OKPYKHOCTH;, YpaBHEHHE NpPSIMOM; YIJIoBOM Ko3(dduuueHt
IIPSAIMOM.



4.Bexkmopul. 13 uacos.
[TonsiTHE BEeKTOpa; KOOPAMHATHI BEKTOPA; CIOKEHUE U BHIYNTAHNE BEKTOPOB; YMHO)KEHHE
BEKTOPA Ha YUCIIO; CKAIAPHOE [IPOU3BEICHUE BEKTOPOB.

5.I'eomempuueckue npeoopazoeanus 5 uacos

JlBmkenue (mepeMenieHue) QUIypbl; NapajulebHBIM IMEpeHOoC; oceBas U LEHTpalbHas
CUMMETPHUSL; TIOBOPOT; TOMOTETHSI; MOA00He Quryp.

6. Ilosmopenue u cucmemamu3zayus yuedonozo mamepuana. 11 uacos.

VIII. Onucanue yueono-memoouuecko20 u MamepuaibHoO-mexHuuecKko20 obecneueHus
o6pazoeamenvrozo npoyecca no npeomemy « I'eomempusar»

YueOHO-MeTOAMYECKOE 00ecTIeueHHe
Ilpocpammusie 0OKymenmul:

IPUMEPHOI IporpaMMbl 00IIe00pa30BaTENBHBIX YUPEKACHHH 1Mo anredpe 7-9 Kiacchl, K
yaeOHOMY KOMIUIEKCY /uist 7-9 kiaccoB (aBTopsl A. I'. Mep3msik, B. b. [Tonouckuii, M. C.
Sxup— M: Benrana — I'pad, 2013 —c. 192)

2. YueOnuku u yuedOHo-memoouyecKasn iumepamypa:

[IporpamMma no kypcam mareMaTuku (5-6 kmaccel), anredps (7-9 knaccol) u reomerpuu (7-9
KJIACChl) CO3/IaHHAsl HA OCHOBE €IMHON KOHLENIUH MPENo/IaBaHusl MaTEMaTUKHU B CpEAHEN
mkoJje, pazpadorannoil. A. I'. Mepansikom, B.b. ITononckum, M.C. SIxkupom- aBTOpamu
yueOHuKOB Aurebpa-9, 'eomerpusi-9, BKIIIOUEHHBIX B CUCTEMY « AJITOPUTM ycIexa»

A.T. Mepansk, B.b. [Tonorckwuii, M.C. SIkup , EIM.Pabunosnu  ['eomerpus-9 .
JlMnakTHuecKue MaTepual.

E.B. byuko, A. I'. Mep3nsx, B.b. Ilononckuit, M.C. SIxkup I'eomerpus-9 Meronnueckoe
nocoOue JIsl yauTens.

A.T. Mep3nsk, B.b. [ononckuii, M.C. Skup Pabouas terpanp Nel

A.T. Mepznsk, B.b. [Tononckuit, M.C. Sxkup Pabouas terpanp Ne2

3. Mamepuanvno mexnuueckoe odecneuenue
Paznarounblil AMAAKTHYECKU MaTepral
TecTnl

TemaTtnueckue TaOIHUIIBI

4. Humepuem-pecypcul
10



www.sch2000.ru
www.uztest.ru
WWW.ege.moipkro.ru
www.allmath.ru
www.fipi.ru
www.math.ru
ege.edu.ru
www.1september.ru
WWW.Mioo.ru
http://schools.techno.ru/tech/index.html
http://wwwexponenta.ru/

http://www.catalog.alledu.ru/predmet/math/more2.
http://shade.lcm.msu.ru:8080/index.jsp

http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru
http://informatika.moipkro.ru/intel/int mat.shtml
http://schools.techno.ru/tech/index.html
http://kvant.mccme.ru/index.html

IX. ITnanupyemoie peynomamaol uzyueHus zeomempuu
¢ 9 knacce.

1. Pewenue mpeyzonbHuUKos

YdYeHUK HAYYHTCS:

Dopmynuposamy:

onpedenienus; CUHyca, KOCUHYCa, TAHTeHca, KoTaHreHca yria ot 0° 1o 180°;

€601icma0o CBS3M JUIMH TUaroHalel U CTOPOH MapasuieorpaMma.

Dopmynuposamsv U Pa3bICHATH OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO. BEIYHCIIATE
3HaYeHUE TPUTOHOMETPUUECKON (YHKIIUH YTIia M0 3HAYSHUIO OJTHOM U3 €r0 3aJaHHBIX (PYHKIIHA.
Dopmynuposamsv U 1OKA3BIBATH TEOPEMBI: CHHYCOB, KOCUHYCOB, CIICACTBHS H3 TEOPEMBI
KOCHHYCOB ¥ CHHYCOB, O TJIOIIA ! OMMCAaHHOTO MHOTOYTOJbHUKA.
3anucvisams 1 1OKa3BIBATh (HOPMYITBI JIJIsT HAXO0XKICHUS TUIOIIAIN TPEYTrOJIbHUKA, PAINyCOB
BIIMCAHHOW U OMMCAHHOMN OKPY>KHOCTEH TPEeYyroabHUKA.

BbIyCKHUK OJIYYHT BO3MOKHOCTD /Ipumensms N3y4EHHBIE ONIPENIETICHHUS], TEOPEMBI
1 (GOpPMYJIbI K pELIeHHIO 3a7a4

2 Ilpasunvnvie MHO20Y201bHUKU

Y4eHuk HAYYHTCHA

Ilosachams, 4TO TaKOE LEHTP U LIEHTPAJIbHBIN Y01 MPaBUILHOIO MHOTOYTOJIbHUKA, CEKTOP U
CETMEHT Kpyra.

Dopmynuposams:

onpedesieHue PaBUIbHOTO MHOTOYTOJIbHUKA;
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c60ticmea NPABUIIBHOTO MHOTOYTOJIbHHKA.
Lloka3vieams CBOMCTBA IPaBUIIBHBIX MHOTOYTOJIbHUKOB.
3anucvliéams 1 pa3bACHATH (HOPMYIIBI ATTHHBI OKPYKHOCTH, IUIOIAAN KPyTa.
3anucvieamsv 1 10Ka3bIBaTh (OPMYIIbI JUTMHBI TYTH, IUIOIAAN CEKTOpa, (GOpMyJIbl A
HAaxO0’KJICHUs paJuyCcOB BIIMCAHHOW U OIIMCAHHOM OKPYXXHOCTEM MPAaBUIBHOIO MHOTOyTOJIbHUKA.
Cmpoums ¢ IOMOILBIO LIUPKYJIS U JINHEHKU [TPaBUIIBHBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHUK,
LIECTUYTOJIbHUK.

BbINyCKHUK IOJYYHMT BO3MOKHOCTb [IpHMEHATH M3y4EHHBIC ONPEIEICHUS, TEOPEMBI
1 (GOPMYIIBI K pEIICHUIO 3a/1a4.

3. [exkapmoevi KoopOunamul Ha NaA0CKOCMU

Y4yeHUK HAYYHUTCH:
Onucvieamsb IPAMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.
Dopmynuposamyp: onpeaeeHue ypaBHEeHHUs (PUTYpbl, HEOOX0IUMOE U JOCTATOYHOE YCIIOBUS
NapaJUIEIbHOCTH JBYX MPSAMBIX.
3anucvieamsb 1 1O0Ka3bIBaTh (HOPMYIIBI PACCTOSIHUSI MEXKAY ABYMS TOUKAMH, KOOPJIUHAT
CepeHbI OTPE3Ka.
Bvisooumsb ypaBHEHHE OKPYKHOCTH, 00IlIee ypaBHEHUE MPSIMOM, YpaBHEHHE MPSIMOM C YTIIOBBIM
KO3 PHUIHEHTOM.
/loka3zvieams HEOOXOTUMOE U IOCTATOYHOE YCIOBHE MapAIICIIbHOCTH JIBYX MPSIMBIX.
IIpumensamob N3ydeHHBIE ONIPEEIICHIS, TEOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a1a4
BbInyCKHUK MOJIY4YUT BO3MOKHOCTD
Ilpumenams WM3y4eHHbIE ONpEIENICHUs, TEOpeMbl U (OPMYINBI K PEIIECHUIO 3aj]ad; OBJAIETbH
KOOPJMHATHBIM METOJOM PEILIECHUS 3a]a4 Ha BIYUCIICHUE U JI0Ka3aTeIbCTBO;
npuobpecmu onvim UCIOIb30BaHUS KOMIIBIOTEPHBIX MPOTrpamMM JJIs aHalIM3a YaCTHBIX CIy4aeB
B3aMMHOI'0 PACTIONIOKEHHS OKPYKHOCTEH U MPSAMBIX;
pUOOPECTH OIBIT BBHITOJHEHHUS MPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOTO METo/a Tpu
pelIeHnH 3a/1a4 Ha BBIUMCIICHUE U J10KA3aTEIbCTBO Y.

4. Bexmoput.

Y4eHHK HAYy4YuTCH:
Onucvieamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIMUYUH. VIITIOCTpUpOBaTh MOHATHE BEKTOPA.
Dopmynuposamu:
onpeoenenus: MOyl BEKTOPA, KOJUNIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT
BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTU BEKTOPOB, IIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHUS
BEKTOpAa Ha YHCJIO, CKAJIIPHOTO IPOU3BEACHUS BEKTOPOB;
ceoticmea: paBHBIX BEKTOPOB, KOOPIWHAT PaBHBIX BEKTOPOB, CIOKEHHSI BEKTOPOB, KOOPIUHAT
BEKTOpPA CYMMBI M BEKTOPA Pa3HOCTHU JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKECHUS
BEKTOpA Ha YUCJIO, CKAJSAPHOIO IIPOU3BEACHUSA ABYX BEKTOPOB, NIEPICHAUKYIIIPHBIX BEKTOPOB.

loxazvieams TEOpPEMBIL: 0 HAXOXKIECHUU KOOPJUHAT BEKTOPA, O KOOPJIUHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUH KOJJTHHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJIEHUHU CKAJIIPHOTO
MIPOU3BE/ICHHUS JBYX BEKTOPOB, 00 YCIOBUU MEPIEHIUKYISIPHOCTH.

Haxooums xocUHYC yrila MEX1y IBYMSI BEKTOPAMH.

Ipumensamo V3ydeHHBIE ONIPEICTCHIS, TEOPEMbI U (DOPMYITBI K PELICHUIO 331249

BbINyCKHUK MOJYYUT BO3MOKHOCTH

[IpuMeHsTh U3yUeHHbIE ONIpeIeTICHHS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a]1aY;

OBJIAJIETh BEKTOPHBIM METOOM JJIsl PELLICHU 3a7a4 Ha BEIYMCIICHUE U I0KA3aTeNIbCTBO;
MPUOOPECTH OMBIT BBIMOJIHEHUS MPOEKTOB Ha TeMy «lIprMeHeHHne BEKTOpPHOro MeToja Mpu
pELICHUH 3a]1a4 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

12



5. 'eomempuueckue npeodpazosanusn

Y4eHUK HAYUYUTCH:

IIpusodums ipuMepsI IpeodpazoBanus Guryp.

OnuceiBath Mpeodpa3oBanus (GUryp: napamieabHbld NEPEHOC, OCEBasi CUMMETPUS, IIEHTpaIbHAs
CUMMETpHs1, IOBOPOT, TOMOTETHS, TIOA00HE.

Dopmynuposams:

onpedenenus: IBUKECHUS; PaBHBIX (UTYP; TOUEK, CHAMMETPUYHBIX OTHOCHTEIBHO MPSMOM; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOYKH; (DUTYPBI, UMEIOIIECH OCh CUMMETPHH; (UTYPbI, UMEIOIIEH
LEHTP CUMMETPUH; IIOA0OHBIX UTYP;

ceoticmea: NBWKEHUS, TapaieIbHOrO MePeHoca, OCEBOM CHMMETPHH, IEHTPATIbHOM
CUMMETpPHUH, IIOBOPOTA, TOMOTETHH.

/loka3vieams TEOPEMBI: O CBOMCTBAX MapaIENIbHOIO IIEPEeHOCa, OCEBOM CUMMETPUH,
LEHTPaAJIbHOW CUMMETPUH, IIOBOPOTA, TOMOTETHUH, 00 OTHOIICHHUH TUIOIIACH OJOOHBIX
TPEYrOJIbHUKOB.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH

[IpuMeHsATh W3YYEHHBIC OIpENCICHUsl, TeopeMbl H (GOpPMyNIBl K pPELMICHHIO 3ajad;
npuoOpecTd  ONBIT  BBINOJHEHUS  MPOEKTOB 1o  TeMam: «[eoMerpuyeckue
npeoOpa3oBaHus Ha IIOCKOCTH», «IlocTpoeHne oTpe3koB mo GopMmyie», IpHoOpecTu
ONBIT NPHUMEHEHMs anreOpanyeckoro M TPUTOHOMETPUUYECKOrO ammapara v uaeu
JBYDKEHUS MPH pEILIEHUH F€OMETPUUECKUX 3a/1ay;

Coaep:xanue yueOHOI0 npeaMera

Jannas pabouast mporpamma Mo reoMeTpuu A 9 Kjlacca COCTaBlieHa B COOTBETCTBUU C
noyiokeHusAMu DesepalbHOTO TrOCYIapCTBEHHOrO0 00pa3oBaTENbHOIO CTaHAapTa OCHOBHOI'O
ob1iero obpa3zoBaHus, Ha OCHOBE NpuMepHO# [Iporpammbl OCHOBHOTO 00111ero 00pa3oBaHus 10
MaTemaThke, (eAepalibHOro IMepedHs Y4eOHUKOB, PEKOMEHJIOBAaHHBIX WJIM JIOMYIIEHHBIX K
UCMOJIb30BAHUIO B 00pa30BaTEeIbHOM Mpoliecce B 00pa30oBaTEIbHBIX YUPEXKIEHHUSIX, 0a3UCHOTO
y4eOHOro I1aHa, aBTOPCKOr0 TEMaTHYECKOI 0 IJIAaHUPOBaHUs y4eOHOro MaTepuasna u TpeOoBaHUM
K pe3yibTaTaM oOIero ooOpa3oBaHMs, NpejacTaBieHHbIX B denepanbHOM 00pa30BaTebHOM
rocyJapCTBEHHOM CTaHAapTe 001ero 0opa3oBaHusl.

1.IloBTOpenne kypca 7-8 kiacca. (3 wacoB) TpeyroabHUK, BHIBI TPEYTOJIbHUKOB,
MIPU3HAKU PAaBEHCTBA U [10/1001sI TPEYToJIbHUKOB. UeThIpeXyroJbHUKN. BUIbI UeThIpeXyroabHUKa,
cBoiictBa M mnpusHaku. Popmynsl mnomaneid. OKpyKHOCTH M KacarenbHas. IIpusHaku u
CBOMCTBA.

2.Pemenne TtpeyroabuukoB. (14 uacoB) TpuroHomerpuyeckue (GYHKLIUHU YIIIOB,
TeopeMa KOCHHYCOB M Teopema CHUHYCOB. PerieHue TpeyrosbHUKOB. DOpMysbl HaXOXKJIECHUS
IUIOLIA .

3. IlpaBuabubie MHOroyroJibHUKH.(10uacoB) IIpaBuiIbHBIE MHOTOYTOJBHHKH M HX
CBOMCTBA, JJINHA OKPY>KHOCTH . [Tnomanp kpyra.

4.]lekapToBbl KoOpaMHATHI.(12 4acoB) PaccrosHue  Mexay AByMsS TOYKAMH C
3aJJaHHBIMM KoopanHaTaMu. KoopauHaTel cepeinHbl OTpe3ka. YpaBHEHHE GUTYpHL. YpaBHEHHE
OKPY>KHOCTH. YpaBHEHHE NMPsAMOM. YTi10Boit koadduumeHT npsamoii. Meroa KoopauHar.

5.BekTopbi(13 yacos) [lonsatue Bekropa. Koopannate! BekTopa. CiiojkeHue U BBIYMTaHNE
BEKTOPOB. YMHOXEHHE BeKTOpa Ha uucio. [IpumeHenune BekTopoB. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB.

6.'eomerpuyeckue mnpeodpazoBanusi(SuacoB) JIBmxeHue(nepemenieHue) QUrypsl.
OceBas cummerpus. [loBopor. I'omoterus. Ilogobue ¢uryp. Ilpumenenune npeoOpa3oBaHUs
Gburyp rnpu perieHuy 3aad.
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7.Pemienne 3axa4 Bropoi yactu OI'D.(114uacoB) Penienue TpeyroabHUKOB, AEKapTOBBI

KOOpAWHATHI.

Peseps (2 yaca)

IIpeameTHbIMHE pe3ynbTaTaMU M3Y4€HMs Kypca SBISAETCS CHOPMUPOBAHHOCTbH CIELYIOIIUX
YMCHMM:

IIOJIB30BAaThbCA rCOMETPUYCCKUM A3BIKOM JIA OIIMCAHUA MTPEAMETOB OKPYXKAIOMIETO MHPA,

pacrno3HaBaTh reOMEeTpHUecKre (PUrypsl, pa3inyaTh X B3aUMHOE PACIOJIOKEHUE;
n300paxkaTb TreoMeTphueckue (UTypbl; BBINOJIHATH UYEPTEKU [0 YCIOBHUIO 3a/1ayM;
OCYILECTBISTH IpeoOpazoBanus GuUryp;

pacro3HaBaTh ~Ha 4YepTEkKax, MOAENSAX M B OKpYXKaromed 0OCTaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC TeIa, U300pa)xarh UX;

MIPOBOAUTH ONEPALMU HaJ BEKTOPAaMH, BBIYUCIATH JUIMHY U KOOPAWHATHI BEKTOpa, YIroi
MEXy BEKTOpaMH;

BBIUUCIIATH 3HAYCHHS] T€OMETPUUECKUX BEMUYMH (IJIMH, YIJIOB, IUIOIIA/eH, 00BEMOB); B
ToM uucie: mia  yrioB oT 0° go 180° ompenenarb 3HAYEHUST TPUTOHOMETPUYECKHX
(GYHKIUH TI0 3a/JJaHHBIM 3HAYCHHSIM YTJIOB; HAXOJUTh 3HAYCHHUS TPUTOHOMETPUUYCCKUX
GyHKIUI 10 3HAYEHUIO OJHOW U3 HUX, HAXOJIUTh CTOPOHBI, YIJIbl U BRIYUCIISTH MJIOIIAAH
TPEYroJIbHUKOB, JUTMHBI JIOMAaHHBIX, JyI' OKPY)XHOCTH, IUIOIIAJIEH OCHOBHBIX
reoMeTpuyeckux Guryp u Guryp, COCTaBICHHBIX U3 HUX;

peniaTh reOMETPUUECKHUE 3aa41, OTMPAACh HA U3YYCHHBIE CBOMCTBA (PUTYp M OTHOIICHUI
MEXJy HUMH, TPHUMCHSS JIONOJHUTCIBHBIC TOCTPOSHUS, aIreOpandeckuii U
TPUTOHOMETPUYECKHI anmnapar, mpaBuia CHMMETPHUH;

MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHHS TPU PEIICHUM 3a7a4, HCIOJb3ys M3BECTHbHIC
T€OpeMbl, 0OHAPYKMBasi BO3MOKHOCTH JJISI UX UCTIOJIb30BAHUS;

pemaTh npocTeiliye IIaHUMETPUUECKUE 3aJa41 B TPOCTPAHCTRE.

Hcnonb3oBath npuodpeTeHHble 3HAHHUSL M YMEHHSI B NPAKTHYECKONl /1esiTeJIbHOCTH M
NMOBCEIHEBHOM KM3HU JJIS:

OIMCaHMs PeabHbIX CUTYyaLUi Ha A3bIKE T€OMETPUU;

pacyeToB, BKIIOYAIOIIMX MIPOCTEHIINE TPUTOHOMETpHUECKUE (POPMYIIBI;

pELIeHNs TEOMETPUUYECKUX 3aa4 C UCIIO0Ib30BaHUEM TPUTOHOMETPHH;

pelIeHns NPaKTUYECKUX 3a/1ay, CBA3aHHBIX C HaXO0XKJIEHUEM T€OMETPUYECKHX BEINYUH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEICTBA);

IIOCTPOECHUH C IIOMOILBIO TEOMETPUUYECKUX HHCTPYMEHTOB (JIMHEWKA, YTOJIBHUK, IUPKYJIb,
TPaHCHIOPTHP)

TeMaTnuyeckoe IIAaHMPOBaHUE MO reomMeTpuu 9 kiaace (Mep3isik)
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Ha 2019-2020 yu ron 2 yaca B HefieJ1o.

Ne Koanuecr
Tema ypoka

ypoka BO YaCOB

IloBTOpenue kypca 7-8 kiaacca (34)

1 Tpeyronsauk. Buasl TpeyronbHukoB. [Ipu3Haku paBeHCTBA M MOJ00US lu
TPEYroJbHUKOB

2 UYerblpexyroabHUKU. Buabl d4eTbipexyroipHUKOB. CBOWMCTBA M IpPU3HAKU. lu
DopMmyJIbI TJIOMIAICH.

3 OKpy’KHOCTb, KacaTenbHasl U cexymas. [IpusHaku u cBoiicTBa lu

Pemenne TpeyrobunkoB (144)

4-5 Tpuronomerpuueckue GyHkiuu yria ot 0° o 180° 29

6-8 Teopema KOCHHYCOB 34

9-10 Teopema cuHycOB 29

11-12 Pemenue TpeyrojabHIUKOB 24

13-15 DopMyJIbl 1J1 HAXO0XKACHUS MJIOMAAN TPEYTOIbHHUKA 3y

16 [ToBTOpeHue u cucremaru3anus yieOHOro Marepuasia 14

17 Konumponvnas paboma Nel no meme: « Peuwienue mpeyzoivHuKko6» 14

IIpaBuibHbIe MHOTOYT0JIbHUKH(109)

18 AHanu3 KOHTPOJIbHOM paboThl. IIpaBuiIbHBIE MHOTOYTOJIBHUKH 1y

19-21 [IpaBuibHBIE MHOTOYTOJIBHUKH. CBOMCTBA. 34

22-23 JUIrHa OKPY>KHOCTH 24

24-25 [Tnomanp kpyra 24

26 [ToBTOpEeHME M cucTeMaTH3aIKs Y9eOHOTO MaTepralia 1

27 Konumponvnas paboma Ne2 no meme «Ilpagunvnvie MHO20Y2016HUKU) 14

JexapToBbl kKoopauHaTthl (124)

28 AHanu3 KOHTPOJIbHOM paloThl. PaccTosHue Mexay JIByMsl TOYKaMU C lu
3aJJaHHBIMHM KOOPAMHATAMHU.

29-30 PaccrosiHre Mexay AByMsl TOUKaMU € 3aJaHHBIMH KoopAuHaTaMu. KoopauHaTe 24
Cepe/IiHbl OTpe3Ka

31 YpaBHeHue purypsl 1

32-33 YpaBHEHHE OKPYKHOCTHU 24

34-35 YpaBHeHHE NpsIMOH 24

36-37 YrinoBoii ko3 GUIMEHT PSIMOit 24

38 IToBTOpeHue U cucremaTu3anus ydeOHOro Mmarepuana 1y

39 Konmponvnasa paboma No3 no meme: « /lexapmoevt Koopounanv) I

BexTopbi(134)

40 AHanu3 KOHTpoJIbHOM paboThl. [ToHsiTHE BeKTOpa 14

41 Koopaunats!l BekTopa lu

42-43 CrnoxeHue BEKTOpOB 24

44-45 Brluntanue BEKTOpoB 24

46-47 YMHOK€EHUE BEKTOpa Ha YHCIIO0 24

48-50 CKaJIIpHOE MTPOU3BE/ICHUE BEKTOPOB 3q

51 IToBTOpEeHue U cucremMaTu3anus ydeOHOro MmaTepuana 1y

52 Konumponvnas paboma Ne4 no meme: «Bekmopwt» 14

I'eomeTpuyeckue npeodpaszopanus(S4)

53 AHaJu3 KOHTPOJIbHOM paboThl. JIBrmkeHue (nepemenieHne) Gurypsl lu

o4 [TapannensHbiil nepenoc. OceBast cummeTpus, LleHTpanbHas cuMMeTpus. 1y

55 IToBopor lu

56 I'omoterus. [Togooue duryp. 1
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57 \ [TpakTrueckas paboTa Mo MOCTPOCHUIO BCEX BUIOB JIBH)KCHHS 14
Pemenne 3a1a4 BTopoii wactu OI'9(11y)

58-60 Paz6op u pemenue nporotunos 3anauu Ne24 OI'D 34

61-63 Pemennie mpoToTHIOB 3a/1a4uM HA JOKa3aTebCTBO (Ne25) 34

64-66 Paz6op u pemenne nporotumos 3anauu Ne26 OI'D 34

67-68 TI'onomoii Tect 24

KasiennapHo-TeMaTn4eckoe NJIAHUPOBaHNe
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reometrpus 9 kiaacc ( Mep3Jisik)

Coaepxxanue ypoka

Ne Bunnl
Tema ypoka Ilnanupyemblie pe3yjbT
n/n KOHTPOJISA
IToBTOpenue 3a 7-8 kuace 3 yaca
TpeyrojJbHUKH. Bunst
TPEYrOJIbHUKOB. Menuana, Pewams 0ocHOBHBIE 33]1a4y Ha
OuccekTpuca, BBICOTA, CPETHSSA IIOCTPOEHUE: IOCTPOCHUE YTIIL
IMHUA TpeyroiabHuka. CBoMCTBA PaBHOIO JaHHOMY; [IOCTPOEHH
U TpU3HAKA PABHOOEIPEHHOTO CEPEIUHHOTO MEPIEHAUKYIISIP
TPEYroJIbHUKA. CepenuHHbII JAHHOTO OTPE3Ka; MOCTPOCHUE
NIEPIEHIUKYIIAP OTpe3Ka. IIPOXOJSIIEH Yyepe3 JaHHYIO T
CooTHoueHus MEX NEepPHEHANKYJISIPHON JaHHOU 1
TpeyronbHuk.  Bupel Yy PICHAIIKYIIAD A
TPCYTOTbHUKOB CTOpOHaMU u yIJIaMH HIOCTPOCHHE OMCCEKTPUCHI Jak
) TPEYroJIbHUKA. Teopema J1a; TOCTPOEHUE TPEYTOJIbHE
1 [IpusHaku paBeHCTBA U peyT p CpP yria, p peyr
Hono6ust [Mudaropa. JIBYM CTOPOHAaM M YTy MEX)
[TonoGHbIE TPEYTrOJIbHUKH. 10 CTOPOHE U JIBYM IIPHJIEIKAll
TPEYroJIbHUKOB .
Touku mnepeceueHuss MeauaH, HEH yriam.
OHMCCEKTPUC, BBICOT TPEYTOJb- Pewiate 3a1aun Ha nocTpoeHU
HUKA, CEepPEaUHHBIX meronoM ['MT.
MEePIEHIUKYISIPOB CTOPOH Cmpoumb TpEyroibHUK 0 TP
TPEYTOJIbHUKA. Teopema CTOpOHaM.
darneca. Mertpuueckue Pewamw 3a1aun Ha BBIYKC.
COOTHOUIEHUS B JI0Ka3aTeNIbCTBO U MOCTPC
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
YeThIpEXYroJIbHUKA.
[Tapannenorpamm. CBoiicTBa u
loxazvieams: TEOPEMBI O CyN
NPU3HAKKA  MapajuIesIorpaMMma. R
YETBIPEXYTOJIbHUKA, O TPaayc
UeThIpexyroJbHUKU. [IpssMOyTONbHUK, pom0, .
o BIIMCAHHOTO YIJIa, O CBOL
Buast KBaJpaT, WX CBOWCTBA W
MpU3HaKax napaJuier
2 YETBIPEXYTOJIbHUKOB. npusHaku. Tpanenus. Cpensss
. o . MPSIMOYTOJIbHUKA, pOoMOa, BITH
CBoiicTBa M NpPU3HAKH. | JIUHUS Tpalleluu 1 €€ CBOICTBa. o
. ONMCAHHOTO YETBIPEXYTOJIbHU
@opmyinsl iomanen. | MHoroyroibHukd.  Beimykiibie
Cp Ilpumensamv N3y4EHHBIE OIIP
MHOTOYTOJBHUKU. CymMMa yTIioB .
CBOMCTBA ¥ MPU3HAKH K PELICE
BBIIIYKJIOTO ~ MHOTOYTOJIbHHUKA.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
Pewams ocCHOBHBIE 3a/1aU Ha
OKpYy>KHOCTb U KPYT. DJIEMEHTHI
IIOCTPOEHHUE: TIOCTPOCHUE YTJIE
OKpYy’XKHOCTH Hu Kkpyra. llen-
pPaBHOT'O JaHHOMY; IIOCTPOEHN
TpaJibHbl€ M BIMCAHHBIE YIJIBL.
N CEPEMHHOTO MEPIEHANKYIISIP
KacarenbHast K OKpy’)KHOCTH U €€
o JAHHOTO OTPE3Ka; MMOCTPOEHUE
OKpyXHOCTb, CBOICTBA. Ornucannas 51 .
IIPOXOJISIIEH Yepe3 JaHHYIO T
KacaTellbHast U | BOUCaHHAas OKPY>KHOCTH . .
3 Cp NEPIEHIUKYJIIPHON JaHHOU II
cexymas. Ilpu3Haku u | TpeyroiapHHKa. BrncanHele U
. MIOCTPOEHHE OUCCEKTPUCHI JIaF
CBOICTBa OINMCAaHHbIE MHOTOYT'OJIbHUKH.
yria; IOCTPOEHUE TPEYTOJIbHY
I'eomeTpuyeckoe mecTo JIBYM CTODOHAM 1 VIITY MEKI
touek (I'MT). Cepenunnsrit yM €TOp yry >
10 CTOPOHE U JBYM IIpHJIEKaAll
NEPIEHIUKYISIp  OTpe3Ka H .
Hell yriam. [ ]Pemars 3a1auu B
6uccekrpuca yriaa kak [MT.
noctpoenue MerogoM 'MT.
['maBa 1.

Pemienue TpeyroibHMKOB

14 qacos
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Hean yyenuka: nuzydenue monyis «CHHYC, KOCUHYC M TaHI'€HC yIia» U Lean nenarora:
HOJIy4EeHHUE MOC/Ie0BATEIbHOM CUCTEMbl MaTEMAaTUUECKUX 3HAHUH, Co3garb ycioBus:

HEOOXOUMBIX JIJISl U3YUEHUS IIKOJIBHBIX €CTECTBEHHO- HAYYHBIX JUCIUILTAH
Ha 0a30BOM ypOBHE.

Jlyist 3TOr0 HEOOXOTUMO:

o Hmeth MMpEaACTaBJICHUEC O IOHATUAX CUHYCA, KOCUHYCA U TAHI'CHCA
yria, 00 OCHOBHBIX TOX/IECTBaX.

e OBnaseTb YMEHUSIMU:

e Tlonb3oBanue GopmMysa OCHOBHBIX TPUTOHOMETPUYECKUX (HOpMyI

e Haxoxnenue 3HaueHUN CHHYyCca, KOCUHYCca U TaHreHca yria ot 0 10
180°, monp3oBanue Tabmuueit bpaauca.

st hopmupoBaHus mpezcTal
yrna ot 0 0 180°, 06 ocHOBH
.DopMupoBaHue yMEHHI MOJ
TPUTOHOMETPHUECKHUX TOMKJIE
YcBOeHHS HABBIKOB HaXOXKII
Tanrencos yrina ot 0 1o 180°

4 Enunnynas OKpy>XHOCTB, PT 3-8
OTIpeJieJIeHUe CUHYyCa,

Tpuronomerpuueckue
o KOCHHYCa, TAHI'€HCa,
¢ynkuuu yrina ot 0° 10 o
180° KOTaHreHca yrios ot 0° 1o
180°4epe3 KOOpIUHATHI TOUKU
Ha €IMHIUYHON OKPYXHOCTH
5 OcHoBHOE PT 9-16

TPUTOHOMETPUIECKOE
TpuroHoMeTpuYecKre | TOXKIECTBA.
¢bynkuuu yrina ot 0° mo
180°

Yuenuk noznakomumea c en
OKPY’KHOCTBIO, ITOBTOPUT OCH
TPUTOHOMETPUUECKOE TOXKIEC
(bopMyJITBI IPUBEACHHUS

- OyJeT 3HaTh OIpEeIEICHHUE OC
TPUTOHOMETPUICCKHUX (DYHKIIE
CBOMCTBA;

Hayuurcs pemats 3axaun Ha
npuMeHeHue GOpMyIIbI s
BBIYMCJICHUS] KOOPIMHAT
TOYKH, IMPOBOAMUTH J10KA3ATE]
TEOPEM U MPUMEHSTH UX TIPH |
3a/1a4 .

6 Teopema KocHHYCOB, TeOpeMa PT 20-22
[Mudaropa xak 4acTHbIN ciyyai

TeopeMa KOCHHYCOB
TE€OpPEMBbI KOCUHYCOB.

Berydat Teopemy KOCMHYCOB,
BBINOJIHATH YEPTEXK IO YCIOBY
3aa4u, IPpUMCHATH TCOPEMBI
KOCHUHYCOB IIPH PELICHUU 3a]

7 Teopema KOCHHYCOB, TEOpEMa PT 17,19, VYyamuiicss Hay4uTCsl IPUMEH:
Teopema KocuHycoB ITudaropa xak yacTHbIN caydai 23-27 TEOpEMY KOCHHYCOB IIPH PELII¢
TEOPEMbI KOCHHYCOB. 3a71a4
8 Teopema KOCHHYCOB. PT 28-30 VYyamuiicss Hay4uTCs IPUMEH:
Teopema KocHHYCOB TEOpPEMY KOCHHYCOB ITPH PETII¢
3aj1a4
9 Jlemma o xopae, Teopema PT 39-41 VYyamuiicss HayduTCsl JOKA3bIE
CHHYCOB, (JOopMyIa pajuyca TEOPEMY CHUHYCOB M BBIBOJUTE
Teopema cunycoB OKPY>KHOCTH, OTTHCAHHOH OKOJIO dopmyIty paanyca OKpy>KHOCT

TPEyrojbHUKA, CBOICTBO
OMCCEKTPUCHI TPEYTOIbHHKA.

OINMCAHHOM OKOJIO TPEYTOJIbHI
IPUMEHSTh TEOPEMY CHHYCOB.

10 Jlemma o xopze, TeopeMa PT 37-38 VYyamuiicss Hay4uTCs IPUMEH:
CHHYCOB, (hopMyJa paguyca 43-49 TEOpPEMY CHHYCOB H (hopMyIT
Teopema cuHycoOB ycos, opmysia p 4 PEMY CHHY ¢ pMYTY
OKPY>KHOCTH, OITMCAHHON OKOJIO OKPY>KHOCTH, OITICAHHOW OKO)
TPEYroJbHUKA TPEyroJbHUKA.
11 Perienue TpeyroibHUKOB TI0: PT 62-66
Pelliere CTOPOHE U JIBYM YTIJIaMm; 110 VYuamuiics HayduTCs pemaTh
BYM CTOPOHAM U yTIIY MEX €yTOJIbHUKH.
TPEYroJIbHUKOB FABYM CTOP yrLy y Theyr

HUMU; IO TPEM CTOPOHAM, 110
JIBYM CTOPOHaM H YTy,
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MPOTUBOJICKAILEMY OJHOM U3
HUX.

12 Pemenue TpeyroibHUKOB T10: PT 67-72 VYyamuiics HayduTcs peniaTh
CTOpOHE U JBYM YTJIaM; 110 TPEYTOJIbHUKH.
Perlierme JIBYM CTOPOHAM U YTy MEXIY
HUMHU; TIO TPEM CTOPOHAM, 10
TPEYroJbHUKOB
JIBYM CTOPOHaM H YTy,
IIPOTUBOJICKALEMY OJHOU U3
HUX.
13 DopMyIIbl 1J11 HAXO0XKICHUS PT 79-80 VYvyamuiicss HaydYuTCs JOKa3bIR
IUIOLIAIA TPEYTOJIbHUKA: TIO IPUMEHSTH (HOPMYITY JJIsl HaX
JIBYyM CTOPOHAM U CHHYCY YTJIia IUTIOINAAM TPEYTrOJbHUKA
dopMmybl JUTSL | MEXKIy HUMH; Yepe3 paauyc S= ab 1/ 2 sind
HAXOXJCHUS TUIONIA[U | BIMCAHHOM U OMMCAHHOU
TPEYroJbHUKA OKpYXHOCTH, popmyna ['epoHa,
dhopMyIa Tormau
MHOTOYTOJIbHUKA, OTIMCAHHOTO
OKOJIO OKPYXKHOCTH
14 DopMyJIbl AJ1 HAXOXKACHUS PT 82-84 VYyamuiicss Hay4uTCsl I0Ka3bIE
TUTOIIA N TPEYTOIBHUKA: TI0 IPUMEHSTH (DOPMYITY JIJIsl HaX
JIBYyM CTOpPOHAM U CHHYCY YTIJia IUTOMIA/IA TPEYTOJIbHUKA
DopmyIisl IS | MEXy HUMH; 4epe3 pagnyc S= ab 1/ 2 sing
HAXOXJCHUS TUIOIIAIN | BIUCAHHOW U OMMCAHHOM
TPEYroJbHUKA OKpykHOCTH, (popmyna "epona,
dbopMyIa miomam
MHOTOYTOJIbHUKA, OTTMCAHHOTO
OKOJIO OKPY>KHOCTH.

15 DopmyJIbl ISl HAXO0XKACHUS PT 75-76 VYyamuiicss HayduTCsl JOKA3bIE

DopmybI . TJIOLIAIA TPEYTOJIbHUKA! 85-87 npuMeHsTh popmyny ['epona,
dbopmyna ['epona, popmyna 81 bopMyITBI JIsT HAXOXKIACHUS TIJ

HAXOXJICHUS TUTOIIA TN _ '

TpeyrombHIKa MJIOIIaA1 MHOTOYTOJIbHUKA, TpeyroiabHuKa S=abc/4 R u |
OIMCAaHHOTO OKOJIO bopMyITy JUTSI HAXOKICHUS TL1
OKPYKHOCTH. MHOTOYTOJIbHUKA.

16 OcHoBHOE M VYyamuiics Hay4uTCs IPUMEH:
[ToBTOpeHue U | TPUTOHOMETPUUYECKOE (bopMyITBI TSI HAXOXKICHHUS T1J
cHCTeMaTH3anus TOXaecTBa. Teopema TPEYroJbHUKA U (HOPMYITY JIJIs
yuebHOro MaTepuana KOCHHYCOB, TEOpEMa CUHYCOB, HAXO0XICHUS TUIOMIAIN

bopmyna paguyca OKpy>KHOCTH, MHOTOYTOJIbHUKA.

17 ONMCAaHHOM OKOJIO M VYyamumiics OyayT NIpUMEHSTh

Konmponvnaa paboma
Nl no meme: «
Pewenue
mpeyzoibHUK08)

TpeyroyibHUKa. DOpMYyIIbI IS
HaXO0XXACHUS IIJIOIIAIN
TPEYTOJIbHHUKA: 110 ABYM
CTOpOHAM U CUHYCY yria
MEXy HUMH; Yepe3 paanyc
BITMCAHHOM U OTIMCAHHOM
OKpYXHOCTH, popmyna ['epoHa,
¢dhopMyna rorau
MHOTOYTOJIbHUKA, OTIMCAHHOTO
OKOJIO OKPYKHOCTH.

MOJIYYCHHBIC 3HAHUA U YMCHHU:
pelICHNHA 3a4a4 110 TEME.
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18 IIpaBUIIBHBIN MHOTOYTOJIBHUK, PT 102,103, | Yuammiicsa Hay4nuTCs ONIEPUPC
., | BBIIYKJIbIA TPAaBUJIbHBIN 105,107 MTOHATHEM ITPABUIIBHOTO MHOT
AHanu3 KOHTPOJIBHON N
paGotst. TTpaBuiibHbIC MHOTOYT'OJIHUK, IEHTP yroJIbHUKA, IPUMEHSTh CBONC
MHOTOYTOJTbHHKH NPaBUILHOTO MHOTOYOIBHUKA, IPaBUIHHOTO MHOTOYTOJIbHUK
LEHTPAIBHBINA yroi
IIPaBHWJIBHOI'O MHOTOYT OJIbHHKA, .
19 [IpaBuibHBI MHOTOYTOJIBHUK, PT 112, VYvyaimuiicss HayduTCsl JOKA3bIE
CBOMCTBA IIPaBUJILHOIO 108-111 CBOIMCTBA MIPaBUIIBHOI'O MHOTO
[IpaBuibHbIE MHOTOYT'OJIbHUKA, (DOPMYJIBI YrOJIbHUKA, BHIBOJAUTD U IPUM
MHOTOYTOJIbHUKH. JUISL HAXOKICHUS PAIIIyCOB (OpMyIIBI UTS HAXOXKJICHHS Pé
CaoiicTBa. ONMCAaHHOW W BIIMCAHHOMN OINMCAHHOW M BIIUCAHHOMN OKP)
OKpPY’KHOCTEH MPaBUIBLHOTO IPaBUIBHOTO MHOTO- YTOJIbHH
MHOT'OYT'OJIbHUKA
20 [IpaBrIIbHBIN MHOT'OYTOJIBHUK, PT 99-101 | Yyamuiicst HAy4YUTCS BBITOJH:
CBOMCTBA MPaBUIBLHOTO 113-115 MOCTPOEHHNE MPABUIILHBIX MHO
[IpaBunbHBIE MHOTOYTOJIbHUKA, (HOPMYJIBI YTOJILHUKOB.
MHOTOYTOJIbHUKHU. JUISL HAXOXKICHUSI PaJIYCOB
CsoiicTBa. OTMCaHHOW W BIUCAHHOMN
OKPYKHOCTEH MpaBUILHOTO
MHOT'OYT'OJIbHUKA.

21 [IpaBunbpHbIE [IpaBUIIbHBIN MHOTOYTOJIBHUK, PT 116-120 | Yuamwmiicst Hay4duTCs pemaTh !
MHOT'OYT'OJIbHUKH. CBOMCTBA MIPaBUIILHOTO UCIIOJIb3YS CBOMCTBA IIPABUIIb!
CaoiicTBa. MHOTOYT'OJIbHUKA, MHOTOYTOJIbHUKOB.

22 JlnvHa OKpy>KHOCTH, YUCIIO T, PT 127 VYyamuiicss HayduTCs BBIBOJU]

JUITMHA IYTH OKPYKHOCTH. OPUMEHSTH (POPMYITY ATUHBI
AmiHa OKpyKHOCTH OKPYXXHOCTH, (OPMYITy JUIHHE
OKPYKHOCTH.
23 OcHoBHbIe TOHATHSA J)TMHA PT 122 VYyamuiicss Hay4uTCsl BBIBOIN!
JUIMHA OKPYKHOCTH OKPYXHOCTH, YUCJIO T, AJTNHA MPUMEHSTH (POPMYITY TUIOIIAT
JyTH OKPY>KHOCTH, IIJIOLIA/1b dbopMyIy MIOLIAAN CEKTOPA.
Kpyra, Iomaab CeKTopa.
24 JInvHa OKpy>KHOCTH, YUCIIO T, PT 123 VYyamumiicss HayduTCs IPUMEHS
JUTMHA JTyTH OKPYKHOCTH, (bopMyIy IIMHBI OKPYKHOCTH
[Inomane kpyra IJIOIIAIb KpyTa, IJIOMalb bopMyy JUIMHBI IYTH OKPYXKE
CEKTOpa. dopmyny miomanu Kpyra, ¢po
IUIONIAJIA CEKTOpa.
25 JlnvHa OKpY>KHOCTH, YUCIIO T, PT 126,128, | Yuammiics Hay4unTCsl IPUMEHS
JUTMHA TYTH OKPYKHOCTH, 129,130,131 | popmyiy JIMHBI OKPYKHOCTH
TInomams Kpyra TJIOLIA/Ib KPyTa, MIIOMaIh dbopMyny UTHHBI IYTH OKPYXKE
CeKTopa. dbopmyy momanu kpyra, Gpo
IUIOIAAM CEKTOpa.

26 PT 132-136 | Yyaumiics npuMeHSIOT GopMm;
[ToBTOpEHME u | [IpaBuUnbHBII MHOTOYTOJIBHHUK, JUTUHBI OKPY>KHOCTH, (DOPMYITY
CUCTeMAaTH3aIIHS BBIMYKJIBIN MPaBUIHHBIN JYTH OKPY>KHOCTH, (POpMYITy T
yueOHOro Marepuana MHOTOYT'OJIbHUK, LIEHTP Kpyra, GopMyiTy IJIOMAIHN CEF

MPABUILHOTO MHOTOYTOJIbHUKA, pelIeHNH 3a1au.

27 Koumponsnasa paboma | NIEHTPAILHBINA YroJ M VYyamuiics npuMeHsoT Gopm
Ne2 no meme | IPAaBUIBHOTO MHOTOYTOJIBHUKA, JUTUHBI OKPY>KHOCTH, (hOpMYITY
«Ilpasunvuvie (GOopMyIIBI 17151 BRIYHUCIICHUS IYTH OKPYKHOCTH, POpPMYITY T
MHO20Y20/ITbHUKUY» paanycoB OKpPYKHOCTEN
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OIIMCAaHHBIX U BIIMCAHHBIX B

MpaBUJILHBIC MHOT'OYTOJIBHUKH.

®opMyJibl JUIMHBI OKPYKHOCTH
U IJIOIIAU Kpyra, KpyroBou
CErMEHT, KpPYrOBOM CEeKTop,
JUIMHA IYTH OKPY>KHOCTH,
dopmyiia mIoMEAaAu KpyroBoro
CErMEHTa

Kpyra, GopMyITy TUIOIIAIHN CCK
peuenun 3aaad.

JexkaproBbl koopauHaTthl (124)

Hesn yueHuka:

N3yuenne monyis «KoopanHATEI BEKTOpa» U MOJIy4YEHUE

HOCHCHOBaTeHBHOﬁ CHCTEMBI MAaTEMATHYCCKUX 3HaHPII>i, HCO6XOI[I/IMBIX JJIA
N3YUCHUA HIKOJBbHBIX CCTCCTBCHHO- HAYYHBIX NUCIUIUIMH Ha 0azoBOM

YpOBHE.

st 5TOr0 HEOOXOUMO:

HmeTh npeacTaBiieHue O NPsIMOYTOJIbHOM CUCTEME KOOPAUHAT, O

KOOpAuHaTax TOYKH, KOOpAWHATaX BEKTOpA.

OBJ'IaI[eTB YMCHUSIMU:

-pacCKiiaAbIBaHNEC BEKTOPA 110 IBYM HCKOJUIMHECAPHBIM BCKTOPAM.
-~HaX0XICHUC KOOPAHNHAT BCKTOPAd, KOOPANHAT CYMMBI U Pa3HOCTU

Mesnn 1

Co3aarl

e Jlns popMHPOBAHUS TPEIC
KOOPJWHAT, O KOOPAMHA

e dopmupoBaHNE yMEHH
HEKOJUIH]I

Y cBoeHHS HAaBBIKOB HaXO0XJICHHUA KO
Pa3sHOCTH BEKTOPOB, PCHICHHA IIPO

IMPUMCHCHHUC IMOJTYYCHHBIX

BEKTOPOB.
- pelleHre NPOCTEHIIINX 3a/1a4 METOA0M KOOpIUHAT.

28 JlekapTOBBI KOOPIMHATHI, PT 143-146 VYyamuiics HayuynuTCs BbIBOJU
AHanu3 KOHTPOJIBHOHM | pPaCCTOSIHHE MEXAY TOUKAMH, IPUMEHATH (HOPMYILY pacCTOs:
paGotbl.  PaccrosiHue | opmysa JUis BEIYUCIECHUS MEXy ABYMS TOUKaMH C 3371
MEXy JABYMs TOYKaMH | paCCTOSIHHE MEXAY TOUKaMU C KOOpAMHaTaMHu, GopMyily KOO
c 3aJJaHHBIMH | 3a/JaHHBIMH KOOPJMHATaMH. CEpeUHBI OTPE3Ka.
KOOpJIUHATaMH. KOOpPJMHATBI CEPEIHbBI

OTpe3Ka.

29 Paccrosinne Mexay | JlekapToBbI KOOPIMHATHI, PT 142 VYyamumiics HayduTCs IPUMEHS
IBYMS. ~ TOYKAMHU  C | pacCTOSTHHE MEXIY TOUKaMH, (bopMyITy pacCTOSTHHSI MEXY |
3aJJaHHBIMU (dhopmyna 1 BEIYUCTCHUS 147-151 TOYKAMU C 3aIAHHBIMU KOOP/]
KOOpAMHATaMH. paccTosiHiEe MEXAY TOUKaMHU C (bopMyIly KOOpIMHAT CepeInH
Koopaunats! cepevnbl | 3aJaHHBIMU KOOpAMHATAMU OTpe3Ka..

OTpe3Ka KOOpJMHAT CEPENNHBI OTPE3KA.

30 Paccrosinne MEXY | PACCTOSIHHE MEKIY TOYKAMH, PT 152-158 | Yyammiics HAy9nuTCS IPUMEHS
IBYMs. ~ TOYKaMH € | popMyIa AJs BBIYMCICHUS (GopMyITy pacCTOSTHHS MEXY |
3aJlaHHBIMH paccTosiHuE MEX]Ty TOUKaMH C TOYKaMH C 33JaHHBIMU KOOP/I]
KOOp/AMHATaMH. 3aJJaHHBIMHM KOOpAWHATaMU (bopMyIly KOOpIUHAT CepeInH
Koopaunatsl cepeiHbl | KOOpAMHAT CEPEIMHBI OTpE3Ka OTpe3Ka..

OTpe3Ka
31 VYpaBHeHue purypsi, PT 160 VYyamuiicss HayduTcs OnepHpC
VpasHeHHE GUIypbI YPaBHEHHUE OKPYKHOCTH. MOHATHEM YPABHEHNs buryps
163-166 KOOPJIMHATHOW TUIOCKOCTH, Bb
UCIIOJIb30BaTh YPABHEHUE OKP
32 VpaHerue VYpaBHeHue purypsl Ha PT 167-178 | Yyammiics HAY9UTCS HCIIOJB3
KOOpJAMHATHOM TUIOCKOCTH, ypaBHEHHE OKPY>KHOCTH TIPH |
OKPY>KHOCTH
ypaBHEHHE OKPYXHOCTHU 3azad.
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33 VYpaBuenue purypsl Ha PT 159-162 VYyammiicss HayduTCs BHIBOIH
VYpaBHeHue KOOPAMHATHOMU IIJIOCKOCTH, yYpaBHEHUE IPSIMOM, UCIIOIB30
OKPY>KHOCTH YpPaBHEHUE OKPYKHOCTH.. 179-186 YpaBHEHUE NPSIMOM 1715 pelel

3a1ad4..

34 YpaBHeHuUE NpsIMOIid, PT 158,159 VYyamuiicss Hay4uTCsl UCTIOJb!
YpaBHeHHE NpsAMON BEpTHUKAJIbHASA IIpsAMas, yYpaBHEHUE IIPSIMOM IS pelel

HEeBEpTUKaIbHAs Nps- Mast 3ajau.
35 YpaBHeHHE NPAMOH, PT 187, VYyamuiics Hay4dyuTCs ycTaHa
BEpTUKAJIbHAS MTPsIMas, COOTBETCTBUE MEX/ly YPaBHEH
. HEBEPTHUKAJIbHAS [IpsiMast. 202-204, 200 | HeBepTUKAIBHOM NPSAMOM U yT
VYpaBHeHME MPSIMOit N .
MEXy AaHHOU MpsIMOH U
205-215 II0JIO’KUTEIBHBIM HaIlPaBICHU
abcuucc.

36 Vrs10B0ii Ko UIIEHT VYron Mmexay npsaMoit u PT 217-220 | Yyammiics HAy49UTCS pEIIATh |

———- MIOJIOKUTEIIbHBIM UCIOIb3Y3 HOHATHE YIIOBOTO
HarpaBJIeHHEM ocH abciuce, KOd(UITUEHTA IPSMOIA.

37 yriaoBo# Kodgduiment npsmoi, | PT 216 VYyamuiics pemarot 3a1a4u, 1
VY110B0# KOADGHUIMEHT | HEOOXOIMMOE U JOCTATOUYHOE NOJIy4YEHHbIE 3HAHUS.
npsIMOH YCIIOBUE NMAapajlIEIbHOCTH 221-225

TPSIMBIX.
38 ToBTopenne u JlexkapTOBbI KOOPJUHATHI, JIM VYyamuiics Hay4uTCs BBIBOJIH
paccTosiHue MEXy TOUKaMH, ypaBHEHHUE PSIMOM, UCTIOIB30
CUCTEMAaTU3aLUs .
¢dbopmya Ui BEIYUCIECHUS ypaBHEHHE IPSAMOM IS periel
y4eOHOro MaTepuasa
paccTosiHuE MEX]1y TOUKaMHU C 3a1ad4..

39 Koumponvnasa paboma | 3aJaHHBIMU KOOPAWHATAMH M CamocrosiTensHOE BBI
Ne3 no meme: « | KOOPDOUHAT CEPEIUHBI OTPE3KA, KOHTPOJIbHON PaOOTHI.
/exapmoeut YPaBHEHUE OKPY>KHOCTH,

KOopOouHamaul) YTIIOBOW KOO PHUIHUEHT MPSIMOA,
BexTopnbi(134)

He.]'ll/l YUYeHHUKaA: U3YUCHUE TCMBI ((BeKTOpBI» U NTOJIYUCHHUC

MOCJIEI0BATENLHON CUCTEMBI MATEMATHUECKUX 3HAHUH, HEOOXOIUMBIX ISt
M3YYEHHUS IIKOJIbHBIX €CTECTBEHHO- HAYYHBIX TUCIUIUIMH Ha 0230BOM

YpOBHE.

Jl1s1 5TOr0 HEOOXOIUMO:

o HwmeTh MMpEaACTaBJICHHUEC O BCKTOpPaAX, a0COJIFOTHOM BEIIMUHMHE U
HaIlpaBJICHUHU BEKTOPA, pPaBEHCTBC BEKTOPOB, CYMMC U Pa3HOCTU

BEKTOPOB.
e OBianeTh YMCHUSMHU:

BBINIOTHATE CII0KEHNE U BBIYUTAHUE BEKTOPOB, TIOCTPOCHHUE CYMMBI
JIBYX U 0oJjiee BEKTOPOB, MOJIb3YSCh MPaBUIIaMH TPEYTOJbHUKA U

Ileaun megarora

e Jlns popmupoBaHus npes
BEJIMYMHE U HAIPaBJICHUH B
pasH

e  DopMHUPOBAHUS YMEHUS 1

e YCBOEHUS HABBIKOB U300
OTKJIAJBIBAHUE OT TO

napauIeJIorpaMMma.
40 CkanspHasi BEIM4YHMHA, BEKTOP, PT 226,234 | Yuamuiics HayduTCs ONEPUPC
Ha4aJio BEKTOpa, KOHEI 235-238 IOHSITUEM BEKTOPA B TEOMETP]
AHanmu3 KOHTPOJBHOH | BEKTOpA, HAIIPaBJICHHBIN TaKX€ OCHOBHBIMU ITOHATUSAMI
paboThI. [loHsATHE | OTPE30K, HYJIIEBOM BEKTOD, CBSA3aHHBIMU C OIIPEJEICHUEM
BEKTOpa MOZYJIb BEKTOPA, BEKTOPBI.
COHAIIPaBJICHHBIE BEKTOPBHI,
MIPOTUBOINOJI0KHO
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HaIlpaBJIEHHBIC BEKTOPBI,
paBHBIE BEKTOPBI

41 Ckanspras BenuunHa, BekTop, | PT 239-240 | Yyammiics HaydyuTCs pemiarh
HayaJjio BEKTOpa, KOHEIl 241-243 UCIIOJIb3YSl IIOHSATUE BEKTOPA.
BEKTOpA, HAIIPaBJICHHBIN 245-250
OTPE30K, HYJIEBOI BEKTOP, 252
Koopaunatel BeKTOpa | MOAYJIb BEKTOpA, 244,251
COHAIPABJICHHBIE BEKTOPBI,
IIPOTHBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI,
paBHbIC BEKTOPBI.
42 Koopaunats! Bektopa, hopmyna | PT 255,256 | Yuamuiics HayauTcs ompeser
MOJTyJIsl BEKTOpA. KOOPJIMHATBI BEKTOPA, 3aaHH:
KOOpJAMHATaMH €0 Hayaja ! k
CpaBHUBATb BEKTOPBI, 33/ JaHH}
CrnosxeHue BEKTOpOB _
KOOpAWHATaMU; HAXOJIUTh MO
BEKTOpa, 3aJaHHOI'0 KOOPIUHS
OcuoBubie nousATHS Koopauh:
BEKTOpa,
43 [paBuna cinoxxenust BekTopoB : | PT 254(1-3) | Yuamuiics HayduTCs onepupc
MIPABUJIO TPEYrOJIbHUKA, HOHSATHEM CYMMBbI BEKTOPOB,
MPaBUJIO TapajiesiorpaMmma, IPUMEHSTH MTPAaBHIIA TPEYTOJIE
BBIUUTAHHUE BEKTOPOB, CBONCTBA napauesorpaMma Jijisi CJIoxel
Cno)xeHre BEKTOPOB .
CIIO’KEHHS BEKTOPOB TOPOB, IPUMEHSTH CBOWCTBA C
BEKTOPOB, JOKa3bIBaTh U IPUM
IIPaBUJIO CIIOKEHHS BEKTOPOB,
3aJJaHHbIX KOOPJIMHATAMHU.
44 OcHoBuble nouATusa Cymma PT 257-259 | Yuammiics HAy9UTCS ONIEPUPC
BEKTOPOB, [TPABUJIIO 260 HOHSATUEM Pa3HOCTH BEKTOPOB
TPEYroJIbHHUKA, TPABHIIO IPUMEHSTH MTPABHUIIO PA3HOCTF
CJIO’KEHUS BEKTOPOB, 3a/1aHHBIX BEKTOPOB, ONEPUPOBATH TOHS"
KOOpJMHATaMH, CBOWCTBA IPOTHBOIIOJIOXKHBIE BEKTOPEI,
BblunTanue BEKTOPOB | CIIOKEHHsI BEKTOPOB, Pa3HOCTh JIOKa3bIBaTh U MPUMEHSTH MPa
BEKTOPOB, MTPABHUIIO PA3HOCTH BBIYMTAHUS BEKTOPOB, 3aaHH!
BEKTOPOB, IPOTHBOIOJIOKHBIE KOOp/IMHATaMHU.
BEKTOPBI, IPABUIIO BEIYUTAHUS
BEKTOPOB, 3aJJaHHBIX
KOOpJAMHATAMH.
45 CymMma BEKTOpOB, PABUJIIO PT 261,262 | Yyamuiics Hay4YuTCs IPUMEH:
TPEYroJbHHUKA, PABUIIO 263-267 IpaBUJia TPEYroJIbHUKA U
CJIO’KEHUS BEKTOPOB, 3a/1aHHBIX 268 napausenorpaMma Jijisi CJIoxel

Brerauranue BEKTOPOB

KOOpJMHATAMU, CBOKCTBA
CJI0’KEHUSI BEKTOPOB, Pa3HOCTh
BEKTOPOB, TPABHJIO PA3HOCTH
BEKTOPOB, IPOTUBOIIOJIOKHbBIE
BEKTOPBI, PABUJIO BEIYUTAHUS
BEKTOPOB, 3aIaHHBIX
KOOpJMHATaAMU

BEKTOPOB, CBOMCTBA CJI0KECHHU:
BEKTOPOB, IPABUJIO CIOKECHUS
BEKTOPOB, 33/IAHHBIX KOOPJIMH
IIPABUJIO PA3HOCTH BEKTOPOB,
BBIYMTAHUS BEKTOPOB, 33JIaHH
KOOpAMHATAMM.
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46 YMHOXeHue BekTopa Ha yucio, | PT 278,279 VYvyamuiicss HayduTCsi yMHOXKa
CBOMCTBO KOJJIMHEAPHBIX 280-286 Ha YMCJIO; JOKa3bIBaTh U MIPUN
BEKTOPOB, YMHOKEHHE BEKTOPA, CBOWCTBO KOJJIMHEAPHBIX BEK1
YMHOXKCHHE  BEKTOPA | 35191010 KOOpAMHATAMH, HA TIPaBMIIO YMHOKEHHS BEKTOPA
Ha queno YHCII0, CBOMCTBA YMHOXKEHUS 3aJaHHOT'O KOOpJMHATaMH, Ha
BeKTOpa Ha yucio IIpsamas IIPUMEHATH CBOWCTBA YMHOXE
Ditnepa. BEKTOpa Ha YMUCIIO.
47 PT 277 VYyamuiicss HayduTCs YMHOXA
287-295 Ha YHUCII0; JOKA3bIBATh U MIPUVM
CBOWCTBO KOJJIMHEAPHBIX BEK1
YMHOXEHUE  BEKTOpa
A IO IPaBUJIO YMHOXKEHHS BEKTOPA
33JJaHHOT'O KOOpJMHATaMH, Ha
IIPUMEHATH CBOWCTBA YMHOXE
BEKTOpa Ha YUCIIO..
48 VYros Mexay BEKTOpaMH, PT 314,315 VYyamuiicss HayduTcs ONEPUPC
MePIEeHIUKYIISIPHBIE BEKTOPBI, 316-320 MOHSITUSIMH yTila MEXKIY BEKTC
CKaJISIpHOE MPOU3BEECHUE JIBYX CKaJIIPHOTO TIPOM3BE/ICHUS /1B
BEKTOPOB, CKAJSIPHBINA KBajparT, BEKTOPOB; JOKa3bIBaTh U MIPUM
CkansipHoe YCIIOBUE NMEPIEHAUKYIIPHOCTH yCIIOBHE TIEPICHIUKYISPHOCT
IIPOU3BEICHUE JIBYX HEHYJIEBBIX BEKTOPOB, HEHYJIEBBIX BEKTOPOB U (HOPM,
BEKTOPOB (bopmyna CKaIsipHOTO CKaJIIPHOTO TIPOM3BE/ICHUS JIB
IIPOU3BECHUS IBYX BEKTOPOB, BEKTOPOB, 33JJaHHBIX KOOPIUH
3aJJaHHBIX KOOPJAWHATAMH, IPUMEHSATH HOPMYITy KOCHHYC
(bopMyia KOCHHYCa yriia Mex1y MEX/y BEKTOpaMHU, CBOMCTBA
BEKTOpaMH, CBOWMCTBA CKaJIIPHOTO TIPOM3BE/ICHUS BE
49 CkansipHoe CKJIIPHOTO ITPOU3BEACHUSA PT 321-330 | Yuamuiicst Hay4uTCsl IPUMEHS
IIPOU3BEICHUE BEKTOPOB yCIIOBHE TIEPICHIUKYISIPHOCT
BEKTOPOB HEHYJIEBBIX BEKTOPOB U (HOPM,
CKaJIIPHOTO TIPOM3BE/ICHUS JIB
50 BEKTOPOB, 3aJJaHHBIX KOOPJIUH
CkansipHoe
IPUMEHSTH (HOPMYITY KOCHHYC
MIPOU3BEICHUE o
BEKTOPOB MEXy BEKTOpaMH, CBOMCTBA |
CKaJIIPHOTO TIPOM3BE/ICHUS BE
51 PT 331-344
VYyaruiics \ IpUMEHSIOT VYuaruiics \ IPUMEHSIOT yCII0
yCJIOBHE NIEPIEHIUKYISAPHOCTH HEePIEHIUKYIAPHOCTH JBYX H¢
[ToBTOpeHue U | IByX HEHYIJIEBBIX BEKTOPOB U BEKTOPOB U (hOPMYITY CKAISPH
cucTeMaTu3anus (bopMyTy CKaJIIPHOTO IPOM3BECHUS JIBYX BEKTOPOB
y4ueOHOro Marepuana MIPOU3BECHUS IBYX BEKTOPOB, 3aJJaHHBIX KOOPIMHATAMHU; TIP}
3aJJaHHbIX KOOPJIMHATAMU; (dopMyIty KOCHHYCa yIila MeX,
MPUMEHSIOT POPMYITy KOCHHYCa BEKTOpPaMH, CBOWCTBA CKAJISIPE
yTJ1a MEX]Jy BEKTOpaMH, POM3BEICHUS] BEKTOPOB
52 Konmponvnasa paboma | CBOMCTBA CKaISIPHOTO M CamocTosTenbpHOe BBI
No4 no meme: | IPOU3BEJICHNUS BEKTOPOB KOHTPOJILHON paboTHI.
«Bexmopu)

I'eomeTpuyeckue n

eoOpa3zoBanusi(54)

esn yueHuKa: u3ydyeHue MOAYJs «/[BHIKEHUE U IIEPEHOCH U TTOTYyUYECHUE
MOCJIEI0BATENLHON CUCTEMBI MATEMATHUECKUX 3HAHUI, HEOOXOIUMBIX TSI
W3YYEHUS IIKOJIbHBIX €CTECTBEHHO- HAYYHBIX TUCITUIUINH HA 6a30BOM
YPOBHE.

Hesmn 1

Cosnar

Jnst popmupoBaHust mpeacTa
ce0si ¥ 0 IBUKEHUH, T1ap
I[CHTpAJ
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Jlnst 3TOr0 HEOOXOAMMO:

e  ®DOopMHUPOBAHHE YMEHUU |

per
HmeTs npeacraBiieHne 00 0ToOpakeHUH TIIOCKOCTH Ha ce0sl 1 O e (CoBepIICHCTBOBAHUS HABE
JBIKEHUH, TTapaJUIeIbHOM MEpeHoce, 00 0CEBOM U LIEHTPabHOMN LEHTpAJ
CUMMETpPHHU. e VYMeHHUe J0Ka3bIBaTh TEOPE}
OBnaznerps yMEHUAMU: €cC1
[IprumeHeHre CBOMCTBA IBUKEHUM MPH PEILICHUH 3a]1a4.
CoBepllieHCTBOBaHMS HaBbIKA MMOCTPOCHUS (PUTYp IIPU OCEBOM U Y CBOEHHUS HABBIKOB TIPUMEHEHHUS T10)

LEHTPAJIbHOH ;
e JloxazarenbCcTBa TEOPEM O TOM, YTO NApaAJUIEIbHBIA IEPEHOC
€CThb JBUKEHUE;
e [IpumMeHeHME MOTYYCHHBIX 3HAHUN MTPU PEIICHUU 3a]1au.

53 [TapannensHbIi NIEpEHOC, PT 346 VYvyamuiicss HayduTCsi ONepupC
npeobOpasoBanue (GUrypsl, 347-350 HOHSTUSAMHU JBUKEHUE U
AHATH3  KOHTPOIBHOM obpa3 urypsl, mpoobdpas NapajUIeNbHOrO NePeHOCa, 101
paGOTEL. TpusKene (burypsl, IBIKEHUE CBOWCTBO MapaJICIBHOTO TIEP:
(nepemereHie) (nelzeMemeHHe) ¢burypsl, CTPOUTH 00pa3bl U MPOOOPa3kI
urypbI CBOWCTBA IBUKCHHSI, PABHBIC IpY apajieIbHOM TIepeHoce
(burypsl, B3aMMHO 00paTHbIE
JIBIDKCHMS, CBOMCTBA
NapajuieIbHOTO MepeHoca.

54 Touku, cCUMMETpUYHBIE PT 345 VYyamuiicss HayuyuTCs IPUMEHS
TapansebHbiii OTHOCHTEIIBHO TIPsIMOii, oceBast | 351-357 MOHATHE NaPAIUIEIBHOTO Hepe
HepeHoc. Ocepag | CHMMETPHS OTHOCHTEIBHO 358 CBOICTBa MapalIeIbHOTO Tep:
e — MPAMOH, OCh CHMMETpHH, IIPY PELICHUH 3a/1a4.
IlenTpanbHas CBOWCTBO OCEBOI CHMMETPHH,

v —— ¢burypa, CHMMETpUHAA
OTHOCHUTEIIBHO TIPSIMOHi, OCh
CUMMETpPUU QUTYPBHIL.
55 IToBOpOT BOKpYT 1IEHTpa PT 367-368 VYyamuiicss Hay4uTCsl ONEpUpC
MPOTHB YaCOBOM CTPEJIKU Ha 369-374 MOHSITUEM TTOBOPOTA, TOKA3BIR
[ToBoport JAaHHBIN yTOJI, TOBOPOT BOKPYT CBOMCTBO MOBOPOTA, BBIMOJHS
IIEHTpa , IICHTP ToBOpoTa, yron {408-411 MIOCTPOCHUS C TIOMOIIIBIO TTOBC
MMOBOPOTA, CBOMCTBA MOBOPOTA.
56 Ocuosubie nousTHs ['omotetus, | PT 422-423 | Yyamuiicst HayduTCs OTIEPHPC
LIEHTP TOMOTETHH, 424-428 MMOHSATUAMH TOMOTETHH U TIO]I(
K03((HULIMEHT TOMOTETHUH, ¢buryp, ctpouth GUrypy,
CBOICTBa TOMOTETHH, TOMOTETHYHYIO IaHHOM, C 33/
l'omorerusa. IlomoOue | KOMITO3HUIHS ABYX KO3 PUITMEHTOM TOMOTETHH.
¢uryp. npeoOpa3oBaHui,
npeoOpazoBaHue Mo00us,
o100HbIe (GUTYPHI, OTHOILIIEHUE
IUIOIIA e} MOOOHBIX
MHOTOYTOJTbHUKOB.
57 VYyamuecs 000011a10T u | PT429-440 | Yyamuiics NpUMEHSIOT ITOHST

HpaKTI/I‘-ICCKaH pa60Ta CUCTCMATHU3UPYIOT 3HAHUA 110
IO TIMOCTPOCHUIO BCEX | TEME ((F@OMGTpH‘I@CKI/Ie
BUOB ABHKCHUA npeo6pa303aHH;1»

CUMMETpHUS1, TOBOPOT, HapaJLi
MePEeHOC, TOMOTETUHU U TT0/100
U UX CBOMCTBA MPU PEUICHUHU -

Pemenue 3agau Bropoii yactu OI'3(1149)
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58 [IpumensiroT teoperudeckuii | Tecter OI'D OLeHNBalOT TOCTUTHYTHIH pe3y
Pazbop u pelieHue | matepuan, M3yYeHHBIH B TeUeHHE Bribupator Hanbonee 3 dexTusi
IIPOTOTUIIOB 3aJla4d | Kypca MpH pelleHHH KOHTPOJIBHBIX CIOCOOBI pelIeHus 3aJa91
Ne24 OI'D BOIIPOCOB PerynupytoT coOCTBEeHHYIO ACAT!

MIOCPEICTBOM ITCEMEHHOH PEYH.
59 OO600MIHTE IPHOOPETEHHEIE Tecte OI'D CaMoCTOsTEIbHO HAXOMIAT U
3HaHWsI, HABBIKK M yMEHHS 32 9 (hopMynHpYIOT yueOHyI0 mpobiie
KJacc COCTABIISIIOT IJIaH BBIITOTHEHUS [
Pa3Gop u perucHue BrimonHsoT yueOHbIe 3a1a49u, He
IPOTOTHIIOB 3ajaun UMEIOIIIE OTHO3HAYHOTO PELICH
No24 OI'D BocnpuHUMAaIOT TEKCT ¢ y4eTOM
MOCTaBJICHHON y4eOHOM 3a1a4u,
TeKkcTe MHPOPMAIIHIO, HEOOXO U]
ee peleHus

60 Pasbop u pemenne [IpumensitoT Te9peTﬂquKHﬁ Tecter OI'D O1eHNBAIOT TOCTUTHYTHIA PE3y

MaTepuaj, U3y4YeHHBI B TeueHHe Bribupatot nHanbonee 3¢dextusi
IIPOTOTUIIOB 3a7a4u

Kypca MpH pelieHNH KOHTPOIBHBIX CHOCOOBI pelieHus 3aJa9u
Ne24 OI'D BOMPOCOB

61 OG600UHUTH TPHOOPETEHHBIE Tectel OI'D | OueHUBAOT  TOCTHIHYTHIN

PelleHue TPOTOTHIIOB 3HAHUS, HABBIKU U YMEHUS 3a 9 Coznatot CTPYKTYPY B3a
KJacc CMBICJIOBBIX SIIMHMUII

3ajatu Ha ApPryMEHTHPYIOT CBOIO TOUYK]

AokasaTeNbeTBo (Ne25) CHOPST W OTCTaWBaIOT CBOIO

HEBPaKIeOHBIM JIJIsl ONIMOHEHTOE

62 [MpumeHsroT teopetnueckuii | Tectet OI'D | CaMOCTOSITEILHO HAXOIAT
Pemienue npoTOTUNOB | MaTepuall, U3y4EHHBI B TEYEHUE hopmymupyroT yaeOHy0 mpo0die
3a1auun Ha | Kypca MmpH pelieHur KOHTPOJIbHBIX COCTABIISIIOT IJIaH BBIITOTHEHUS [
0Ka3aTenbcTBO (Ne25) | BOIPOCOB BrmonsstoT yueOHbIe 3a1aun, He

MMEIOIINE OTHO3HAYHOT'O PEeIIeH

63 OG6OoOMKUTE TPHOOPETEHHBIE Tectel OI'D | OueHMBAOT  JOCTHIHYTBIN

Pelriere  MPOTOTHIIOR 3HAHMS, HABBIKU U YMEHUS 32 9 Co3znaror CTPYKTYpY B3a
KJiacc CMBICIIOBBIX SIMHMUII

ajatu Ha ApPryMEHTHPYIOT CBOIO TOYK}

AloKasaTeNbCTBO (Ne25) CIIOPSAT W OTCTaWBalOT CBOIO

HEBPaX1€OHBIM ISl ONIIIOHEHTOE

64 006001mUTh TPUOOPETEHHBIC Tecter OI'D CaMoCTOSITENIBHO HAXOAT U
Pa3bop wu peleHue | 3HaHUS, HABBIKU U yMEHHS 32 9 hopMyupyIoT yueOHyr0 mpo0iie
[POTOTHIIOB 3ayayy | Kiace COCTaBJISAIOT IUIaH BHITOTHEHHS [
No26 OI'D BeimonHsA0T yueOHbIe 3a1a4u, He

MMEIOIINE OJTHO3HAYHOT'O PEIlIeH

65 IIpuMeHSIOT TEOpETUYECKUIA Tecter OI'D OneHnBaroT TOCTUTHYTBIH pe3y
Pasbop ¥  pelICHHUE | marepuarn, H3ydEHHEIH B TEUSHHE Bribupator Hanbonee a3 dexrusi
MPOTOTHUIIOB 3a[a9H | Kypca NPH PELICHHH KOHTPOIBHBIX CIIOCOOBI peIIeHNUs 3aJauu
Ne26 OI'D BOIIPOCOB Perynupyrot CO6CTB6HHyI? JIesIT

MOCPEJICTBOM ITMCHbMEHHOH peun.

66 Pazbop wu pemnienue | O0OOWUTE MTPHOOPETEHHBIE Tecter OI'D PopMHupoBaHNE HaBBIKA COTPY/IH
MPOTOTHUIIOB 3amaqn | 3HaHWs, HABBIKK ¥ YMEHUS 3a 9 YUYHUTENIEM U CBEPCTHUKAMH
No26 OI'D KJ1ace

68 00600muUTH NPUOOPETEHHBIC Tecter OI'D CamocTosTeIIbHOE BEI

T'oxoBoili TEecT

3HaHHWs, HABBIKU 1 YMCHHA 3a 9
KJ1accC

KOHTPOJILHOH paboTHI.
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I1. IleyaTHble mocoous

1. TaGuunp! o reomeTpun 1t 7— 9 KIIaccoB.

2. [lopTpeThl BBIIAIOMINUXCS ACSITEIICH MAaTEMATHKH.
111 Texunuyeckue cpeacTBa 00y4eHUs

1. Tenesuzop
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V1. YueOHO-TpaKTHYECKAS M Y4eOHO-J1a0opaTopHOE 000pya0BaHHe
2. Habop reomerpuueckux ¢puryp ( 1eMOHCTPALIMOHHBIN ¥ pa3gaTOYHbIN).
3. Habop reomerpuueckux Ten( IEMOHCTPAIIMOHHBIA U pa3iaTOYHbIH).
4. KoMIUIeKT 4epTEXHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3/IaTOYHBIX): JTUHEWKA, TPAHCIIOPTHD,
yronbHEK (30°, 60°), yrompauk (45°, 45°), nuupKyns.
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