Ipuio:xxkenune Ne 3
k OI1 00O

I'ocynapcTBeHHOe 010/12KeTHOE 00111e00pa30BaTe/IbHOE YUpeKIeHHe
cpeaHsisi o0meoOpasoBaTeibHas mKoJa Ne 321
LenTpajabHoro paiiona
Cankr-IlerepOypra

«PaccmoTpeHo» «IIpuHsATO» «YTBepxIa10»
Ha METOJUYECKOM COBETE Ha IIeJaroruueckoM COBETE Hupexktop I'bOY COII Ne 321
T'BOY COII Ne 321 I'BOY COII Ne 321

[Tporokoa Ne 12 ot 20. 06. 2022r.  IIpotokoa Ne 1 ot 30. 08 2022r.
E.M.AnusipeBa
IIp. Ne 110.1-0 ot 31. 08. 2022r.

PABOYAS ITIPOT'PAMMA
y4eOHOro npeaMera
«I'eomeTpusi»

9 kimacc
0a30BbIi YPOBEHB

68 yacoB B roj

CocTaBuTEIb:
I"aBpunosa K.A.
YUUTETh MATEMATUKH
KB. KATETOpHS - HET

2022 — 2023 yueOHblIii roj
Cankr-IlerepOypr



PaGouas nporpamMmma nmo reomerpuu (0a30Bblil ypoBeHb) IS 9 Ki1acca

PaGouyass nporpaMMa OpueHTHPOBAHA HA HCHOJIb30BaHHE YUeOHOr0 KOMILIEKCA:

Yyeonuk aias 9 kiaacca: «l'eomerpus. 7- 9 kmaccy//aprop ArtanacsH JI. C., byry3os B. ®. u np, M.:
[Ipoceemenue, 2016-2020r. (2 yaca B Hele10, BCero - 68 4acoB B roji, KOHTPOJIbHBIX PadoT — 6)
Howmep yuebnuka u3 dpenepansuoro nepeuns 1.1.2.4.3.1.1.

CrpykTypa A0KyMeHTa.

Pabouas nporpamma BKJIIOYaeT B ceOs:

TUTYyNbHBIN JUCT.

[losicHuTenpHASA 3anMCKA.

Y4eOHO-TeMaTH4YeCKHil 1iaH.

Coneprxkanue TeM y4eOHOro Kypca.

TpeGoBaHMsI K YPOBHIO IMMOATOTOBKH YJAIIUXCs, 00YJIAIOIIMXCS 110 JAaHHOW IIporpamme.
Yder nocTHKeHUH yqanmuxcs, (GOpMBI i CPEICTBA KOHTPOJISL.

No gk wdE

[lepeyeHp y4eOHO-METOAMUYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO OOecrieueHusi 00pa3oBaTeIbHOTO
nporiecca.

KanengapHo-TemMaTuueckoe jiaHupOBaHUE.

9. IlpunoxeHus K nporpamme.

©

IHosicHuTeLHAA 3aIIUCKA.

CraTtyc 10KymMeHTA.
Jannast paboyasi mporpaMma COCTaBJIeHa B COOTBETCTBHHM CO CIEAYIOIIMMH JOKYMEHTaMHU:

=  denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;

= @enepanbHOTO  TOCYJapCTBEHHOIO  00pa30BaTeNbHOTO  CTaHJIApTa  OCHOBHOIO  OOIIEro
o0pa3zoBaHus, YTBEPKJICHHOTO TMpukazoM MunuctepcTBa oOpazoBaHus M Hayku Poccuiickoi
®enepanun ot 17.12.2010 Ne 1897 (nanee - ®I'OC ocHoBHOTO 00111€TO 00pa30BaHU);

= [lopsnka opraHu3alM W OCYUIECTBJIEHUS OOpa30BaTE€IbHOM JAESITEIbHOCTH 10 OCHOBHBIM
o0mreo0pa3oBaTeIbHBIM MPOTpaMMaM — OOpa3oBaTeNbHBIM MPOTrpaMMaM HauyalbHOTO OOIIEro,
OCHOBHOTO OOIIEro W CpegHero oOmero o0pa3oBaHUs, YTBEP)KIEHHOTO PUKA30M
Munnpocsemenns Poccun ot 22.03.2021 Nel15;

= [lpumepHas ocHOBHasi oOpa3oBaTebHasl MPOrpaMMa CpeIHero ooiero oopasoBaHust (ogo0peHa
pemieHueM QeaepanbHOro y4yeOHO-METOIUYECKOro OOBeAMHEHHs] MO 00I1eMy 00pa30BaHUIO
(mpotokoin ot 28 urons 2016r. Ne 2/16-3);

=  @depepanbHOTO MepeyuHs yueOHUKOB, JOMYIIEHHBIX K UCIOIB30BAHUIO MPU PeaTn3alluu UMEIOIIIX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MMPOrPaMM HadyajibHOTO OOIEro, OCHOBHOI'O
o0mero, cpeaHero o0miero 00pa3oBaHusl OPraHU3ALMAMH, OCYILECTBIISIONIMMHA 00pa30BaTEIbHYIO
JIEATEeIIbHOCTh, YTBEPKAECHHOTO nMprka3zoM Munnpocsemenus: Poccun ot 20.05.2020 Ne 254;

* [IepeuHs OpraHU3alui, OCYIIECTBISIFOIIMX BBIMYCK Y4eOHBIX MOCOOMI, KOTOPHIE JOMYCKAIOTCSA K
UCIOJIb30BAHUIO  TPU  peajH3alud  HUMEIOIUX  [OCYIapCTBEHHYIO aKKpeIUTaIIIOo
00pa3oBaTeNbHBIX MPOTPaMM HAuYaJIbHOTO OOILEro, OCHOBHOTO OOILEro, CpexHero oOIIero
o0pa3zoBaHMs, YTBEPKJICHHOTO TpuKazoM MuHHCcTepcTBa 00pa3oBaHuWs M Hayku Poccuiickoi
®enepanyu ot 09.06.2016 Ne 699;

= canutapHbix mnpaBun CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUA K
OpTaHM3aIMsIM BOCIHUTAHUA WU OOYYCHHs, OTAbIXa M O3JOPOBJICHUS JE€TEH M MOJOICKI,



YTBEPKJICHHBIX MOCTAHOBJIEHUEM [ JTaBHOTO rOCyAapCTBEHHOTO CaHUTApHOrO Bpada Poccuiickoit
®enepannu ot 28.09.2020 Ne 28 (nanee - CII 2.4.3648-20);

* caruTapHbIX npaBui U HopM CanlluH 1.2.3685-21 «'urnennyeckne HOPMaTUBBI U TPEOOBAHUS K
obecrieyeHn0 6e30macHOCTH U (M) OE3BPETHOCTH JUIs YeloBeKa (PakTOpoB cpesbl 0OUTaHU,
YTBEPKACHHBIX MOCTAHOBJIEHUEM [ JIaBHOTO rocyJapCTBEHHOTO CaHUTapHOro Bpaya Poccuiickoi
Ddeneparuu ot 28.01.2021 Ne 2 (manee - CanlluH 1.2.3685-21);

U C yYETOM:

OcHoBHOI 00pazoBaTeNbHON TPOrpaMMbl OCHOBHOTO o011ero oopazoBanus ' bOY COIII Ne321;

VYuyeonoro miiana ['BOY mkonsr Ne321 na 2022/2023 y4ueOHbIN 01

YcraBa 'BOY mkona Ne 321 Ientpanbraoro paiiona Cankr-IlerepOypra.

coopHuka paboumnx nporpamm «I'eomerpus. 7-9 kmaccy» // monm pen. bypmumcrposoit T.A.., M.,

ITpocsemienue, 2016

e O xmacc. ['eomerpus. (aBropsl Atanacss JI.C., byry3oB B. ®@. u ap. ). 68 yacoB B roa. 2 yaca B
HEJZIEIIIO.

PaGoyas nporpamma opueHTUpOBaHa Ha WcCNonb3oBaHWe y4yeGHMUKa:
YueOnuk aas 9 kiaacca: «['eomerpust 7- 9 kmaccy//aprop ArtanacsH JI. C., byryzoB B. @. u ap. M.,
[Ipoceemenue. 2016-2020r.

Hesn

N3yuenne reomeTpun B 9 Kjlacce HaIPaBJICHO HA JOCTHKEHHE CICAYIOLINX LIeICH:
o OBJIaJICHUE CUCTEMON MaTeMaTU4YEeCKUX 3HAHUH U YMEHUH, HEOOXOIUMBIX JUIsl NPUMEHEHHUS B
NPaKTUYECKOHN eATEbHOCTH, U3YUEHHS] CMEXHBIX AUCIUIUINH, TPOAODKEHHUST 00pa30BaHus;
° MHTEJUIEKTyaJbHOE pa3BUTHE, (POPMUPOBAHME KAUYECTB JIMUYHOCTH, HEOOXOAUMBIX UEJIOBEKY AJIS
IOJTHOLICHHOM »H3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEeMaTHYECKOH JesTeIbHOCTH:
SCHOCTH ¥ TOYHOCTH MBICJIH, KPUTUYHOCTU MBILIJIEHNS, UHTYULUH, JIOTUYECKOTO MBILIJICHMS, JIEMEHTOB
QITOPUTMUYECKOH KYIbTYphl, CHOCOOHOCTH K NMPEOJ0ICHUIO TPYIHOCTEH;
° (dopMupOBaHUE NPEICTaBICHUNA 00 UAESIX M METO/JaX MATEMaTUKHU KAaK YHUBEPCAJIBHOTO SI3bIKa
HayKU U TEXHUKH, CPEICTBA MOJCIUPOBAHMS SIBJIEHUM U IIPOLIECCOB;
° BOCIIMTAHME KYJIbTYPHl JINYHOCTH, OTHOLIEHUS K MaTeMaTHKE KaK K 4acTH OOlIeuesoBe4eCKOn
KYJIbTYpbI, UTPaIOILEel 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

3apaum Ha 2022-2023 y4eOHblii ros.

OcCHOBHY!O 3a/1a4y CBOEH MeJarornueckoi 1eaTeIbHOCTH BUKY B CO3/IaHUU HA YpOKaxX MaTeMaTUKHU
TaKoOW 00pa30BaTEJILHON CPebl, KOTOpasi CIOCOOCTBYET CaMOpPEaIN3allui YYCHUKOB, TIOBBIIICHHUIO UX
00pa30BaTeNbHOTO YPOBHS, (HOPMUPOBAHHIO KOMMYHUKATUBHBIX HaBBIKOB, TBOPUECKOTO MBILUIECHHUS,
MI03HABATENbHOM akTUBHOCTH. CTaparoch Co3/1aBaTh OJIaronpHUsITHBIEC YCIOBUS IS TOCTUKEHUS BCEMU
MIKOJbHUKaMU 6a30BOT0 YPOBHSI MTOJATOTOBKH, COOTBETCTBYOMEro denepanbHOMY rocyaapCTBEHHOMY
CTaHJapTYy.

J1s1 nocTuKeHUsl cBOel 1eJIM U MOCTaBJIeHHbIX MHOIO 3a1a4 Ha 2022-2023 yyeOHbIi roj xouy
BbIOpaTh TeMy camooOpa3oBaHus «/croib30BaHNEe TEXHOIOTHH HHTEPAKTUBHOIO 00yUEHHUs Ha YpoKax
MaTeMaTuku». [IpuMeHeHne 3TUX TEXHOJIOTUN CIOCOOCTBYET BBIPAOOTKE CAMOCTOSITEIbHOCTH,
3aMHTEPECOBAHHOCTH YYalIUXCsS B KOHEYHOM pe3yibTaTe, 00eCIeUrBaeT MOJI0KUTEIbHYI0O MOTHBAIUIO K
U3YYEHUIO MaTeMaTHKH, POPMUPYET YCTOWUUBBIN MO3HABATEIbHBIN HHTEPEC K PEIMETY, MOBBIIIAET
KaueCTBO 3HAHMM.



[IpumeHeHre NHTEPAKTUBHBIX TEXHOJIOTUM 1a€T YUEHHUKaM:
* pa3BUTHE JMYHOCTHOH peduieKkcuu;
* OCO3HaHHUE BKJIIOUYEHHOCTHU B O0IIyI0 padoTy;
* CTAaHOBJICHUE aKTHUBHOH CYOBEKTHON MO3UIIUH B yUE€OHOM NEesTEIHLHOCTH;
* pa3BUTHE HABBIKOB OOIIEHUS;
* IPUHATHE HPABCTBEHHOCTH HOPM U IPABUJI COBMECTHOU JEATEIIBHOCTH;
* [IOBBIILICHUE TI03HABATEIbHON aKTUBHOCTH.
* (hopMupoBaHMe Ki1acca Kak IpyIninoBoi OOIHOCTH;
* [IOBBILICHUE TI03HABATEILHOIO HHTEPECA;
* pa3BUTHUE HABBIKOB aHAJIM3a U CaMOAHAJIN3a B IPOLIECCE TPYIIIOBOM pedieKcuu

O0mas xapakrepucTuka yue0OHOro npeamera.

l'eomempusi — OOUH W3 BaXHEHIIMX KOMIIOHEHTOB MaTeMaTHYeCKOoro oOpa3oBaHus,
HEOOXOMUMBIN A1 NpUOOPETEeHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M INPAKTHUECKU 3HAUMMBIX
yMEHUH, (QOPMHPOBAHUS s3bIKA OMHCAHUS OOBEKTOB OKPYKAIOUNIETO MHpa, [UIS  Pa3BUTHUS
IIPOCTPAHCTBEHHOTO BOOOpaXEHHUsSI W MHTYMIMM, MATEMaTUYECKOH KyJIbTYphl, IS ICTETHYECKOIro
BOCIIMTAHUA y4yauuxcs. [3ydeHne reoMeTpuy BHOCUT BKJIAJ B Pa3BUTHE JIOTHYECKOTO MBIIUICHMS, B
(dopMupOBaHUE NOHSTHS JOKA3aTEIbCTBA.
B xozne ocBoeHMs conepikaHus Kypca ydalldecs IOIY4aroT BO3MOXKHOCTb PAa3BUTh IIPOCTPAHCTBEHHBIC
IpEeICTaBICHUs M H300pa3UTEIbHbIC YMEHHUS, OCBOUTb OCHOBHBbIE (DaKThl U METOJbl IJIAHUMETpPHUHU,
IO3HAKOMHUTBCA C MpOCTeWIMMM (urypaMu M HUX cBoOHcTBaMH. B Kkypce reomerpuum 9 kiacca
o0yyaroluyecs: y4arcsi BBIIIOJIHATh IEHCTBUSI HaJl BEKTOPAMHU KaK HalpaBICHHBIMU OTPE3KaMH, YTO BaXKHO
JUIsS TIPUMEHEHHSI BEKTOPOB B (hM3MKE. 3HAKOMSTCS C MCIIOJIB30BAaHUEM BEKTOPOB M METOJa KOOPAWHAT
OpU  pEIIEHUHd TIEeOMETPUYECKUX  3ajad; pPa3BUBAaETCs yYMEHUE OO0yyarolmuxcs IPUMEHATH
TPUTOHOMETPUYECKUN ammapar Ipu pPEHIeHMM T'e€OMETPUYECKMX 3aJad; paclIMpseTcs 3HaHue O
MHOTOYT'OJIbHUKAX; pacCMaTPUBAIOTCS TMOHATHUS JJIUHBI OKPYKHOCTH M IUIOIIAIN Kpyra U (GopMynsl AJis
UX BBIUMCIICHUS; 3HAKOMSTCS C MOHSATHEM JABI)KEHHS M €ro CBOMCTBaMM, C OCHOBHBIMU BHJIaMHU
JIBIDKEHUH, C B3aMMOOTHOILIEHUSIMH HaJIOKeHUH U ABWkeHUd. [laércs 6osee riyOokoe NpeacTaBiIeHnue o
CHUCTEME aKCUOM IUIAHMMETPUH U aKCHOMAaTHYECKOM METOJIE; NA€TCs HadalbHOE MPEACTABICHUE TENAX U
MOBEPXHOCTSAX B MPOCTPAHCTBE; 3HAKOMSATCS C OCHOBHBIMU (popMynamu AJsi BBIYUCIEHHS IUIOLIa/eH;
noBepxHocTel 1 00beMoB Tell. Kypc palmoHanbHO cOUYeTaeT JOTMUYECKYI0 CTPOrOCTh U F€OMETPHUECKYIO
HaIJIIHOCTh. Y BEJIMYMBAETCS TEOPETHUYECKas 3HAYMMOCTh HM3Y4aeMOro Marepuana, pPacIIUpSIOTCS
BHYTPEHHHUE JIOTMYECKHE CBSI3U Kypca, MOBBIIIAETCS POJIb JEAYKLNHU, CTENEeHb a0CTpaKIUu U3y4aeMOoro
MaTepuaia. Ydamuecs IOJDKHBI OBIAJETh NMPUEMaMU AHAIUTHUKO-CUHTETHYECKOW JESITENIBHOCTU IIpU
JI0Ka3aTeNbCTBE TEOPEM U pelleHnH 3a1a4d. CrucremMaTHueckoe U3y4eHHue Kypca Mo3BOJUT HavyaTh padoTy
no (GOpPMHPOBAHUIO NPEACTABICHUN Y4YalMXCS O CTPOCHMHM MAaTeMaTHMYecKOW TeopuHu, 00ecreuuT
pa3BUTHE JIOTMYECKOTO MBILIUIEHHA ydamuxcs. V3/0keHne MaTepuana XapakTepU3yeTcsi HMOCTOSHHBIM
oOpalieHreM K HarjisJHOCTH, MCIOJb30BAaHWEM PHCYHKOB M uepTeXeld Ha BCeX 3Tamax OOydeHHs U
pa3sBUTHEM T€OMETPUYECKON MHTYMIIMU Ha 3TOi ocHoBe. LleneHanpapieHHoe oOpalieHue K mpumMepam us3
MPAKTHUKU pa3BUBAE€T YMEHUS YYAlllUXCSl BBIWIEHSATh reoMeTpuueckue (akTbl, GOpMbl U OTHOLICHUS B
IIpeMETaX U ABJICHUSX JEHCTBUTEIBHOCTH, UCIIOJIB30BaTh SI3bIK TEOMETPHH IS UX ONHCAHMUSL.

PoJsib u MecTO npeaMeTa B 6a3MCHOM y4eOHOM IJIaHe



Cornacno ®PenepanbHOMy O0a3uMCHOMY y4eOHOMY IIaHy JUIsl OOIIe0O0pa30BaTEIbHBIX YUPEKIACHUI
Poccuiickoit denepannu Ha uzyueHue npeameta «I'eomerpus» Ha 6a30BOM ypoBHE OTBOIUTCS 68 yacoB
B 9 ilacce M3 pacuera 2 yaca B HEJIEINIO.

N3ydenue kypca reoMeTpuu B 9 Kiiacce 3aKaHYMBAETCS UTOTOBOW KOHTPOJIbHON pabOTOM.

Bunast um  QopMbl KOHTpONS: TecTUpOBaHHME, IEpEBOJAHAS aTTECTalMsl, MPOMEXYTOUHBIH,
IpeaynpeauTeabHbI KOHTPOJIb, KOHTPOJIbHBIE PAOOTHI.
Texkymuii KOHTPOJIb OCYILECTBIIAETCS B BUIE CaMOCTOSATENIBHBIX paboT, 3a4€TOB, MMCHMEHHBIX TECTOB,
MaTeMaTHYECKUX TUKTAHTOB, YCTHBIX M MMCbMEHHBIX OINPOCOB IO TEME ypOKa, KOHTPOJBHBIX padoT 1o
paszenaM yuyeOHUKa.
OcHoBHas (hopma opraHuzanuyu 0Opa3oBaTEIbHOIO MPOIECCa — KIACCHO-YPOYHAsl CHCTEMA B YCIOBHSAX
CUCTEMHO-EATEIbHOCTHOIO MOAXO0AA.

DopMmbl OpraHu3anmuy y4e0HOro mporecca:

WHJUBUYaJIbHBIE,

IPYIIIOBHIE,
WH/IMBUyaJIbHO-TPYIIIIOBBIE,
(GpOHTAJIbHEIE,

KJIACCHBIC ,

BHEKJIACCHBIE.

[TpemycmarpuBaeTcsi MpUMEHEHUE CIEAYIONUX TEXHOJIOTUI 00yUeHUS:

- TPAIUIIMOHHAS KJIIACCHO-YPOYHASI

- ITPOBBIC TEXHOJIOTHH

- 3JIEMEHTHI TPOOJIEMHOT0 00ydeHUS

- TEXHOJIOTUH YPOBHEBOH nupdhepeHnuanuu

- 3JI0POBbE COEPErarIrue TCXHOJIOIHH

- UKT (mpuMeHeHHe Ha ypoKaxX MaTeMaTUKHU IIUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB)

OcobennocTu padoueil mMporpaMmmsi.

Coaep:kaHue NpPorpaMMbl HOCHT JIOKAJBHBIH (CO3TAHHBIN [JIs1 JAHHOTO 00PAa30BATEIHLHOIO
yupeskaeHus1) U HHAUBUAYAIbHBIN (pa3padoTanHblii yuuTesiaeM) xapakrep. [Ipu nmpoBeneHNN ypoKOB
UCTIONB3YIOTCSL pa3HooOpa3Hble (OpPMBI OpraHW3alui  yuyeOHOW nesTenbHocTH (Oecenpl, paboThl B
rpynnax, IpakTUKyMbI, UTPOBbIE MOMEHTHI, I€TIOBBIC UTPHI U APYTHE).

OO0pa3oBareibHble H BOCHHUTATE/]bHbIE 3aJa4d O0y4YeHHS] MaTeMaTHKe JO0JLKHbI PpPellaTbhes
KOMILJIEKCHO C YY€TOM BO3PACTHBIX 0COOEHHOCTelH yyammxcsl, cnenupuKkn MaTeMaTUHKH KaK HAYKH
U y4e0HOro mpeaMeTa, ONpEICISIONICH ee POJb U MECTO B OOIIei CHCTeMe IIKOJIBFHOTO OOyYeHHS U
BOCTITAHHS.

[TpuHIMNHATEHBIM TTOJIOKCHHEM OpPraHU3allid IIKOJHLHOTO MAaTeMaTHYECKOr0 OOpa30BaHHS B IIKOJE
CTAHOBUTCS YypoBHeBas auddepeHnnanuss oOydeHHs. DTO O3HAYAeT, YTO, OCBaWBas KypcC, OJIHU
IIKOILHUKM B CBOMX pe3ylbTaTaX OrPaHUYUBAIOTCS YPOBHEM  OOS3aTENbHONH  MOATOTOBKH,
3a()MKCHPOBAHHBIM B HACTOAIIEH Nporpamme, APYyrue B COOTBETCTBUHU CO CBOMMH CKJIOHHOCTSMH
JOCTUTAIOT Oojiee BBICOKUX pyOexkel. Ilpu sToM pocTHKeHHE YPOBHS 00S3aTeNbHOM MOATOTOBKHU
CTaHOBUTCS HEMIPEMEHHOM 0053aHHOCTHIO YUCHHKA B €0 yueOHOM paboTe. B To jxe Bpems KaxIblil nMeeT
MIPABO CAaMOCTOSITEIIEHO PEIIUTh, OTPAHHYUTELCS 3TUM YPOBHEM HITH JK€ TTPOJIBUTATHCS JANIbIIIE.
YunuThiBasi pa3Hyl0 cTeneHb MOATOTOBJEHHOCTH YdYamuxcs 9-pIX KJIACCOB K OCBOCHUIO JIAHHOM
NPOTPaMMBI, CJIEIyeT BCEIeJI0 CHOCOOCTBOBATh YIOBIETBOPEHHIO MOTPEOHOCTEH ©  3ampocoB
IIKOJIEHUKOB, MTPOSIBIITIOIINX HHTEPEC, CKIIOHHOCTH U CITIOCOOHOCTH K MaTEeMaTHKE, a TaKKe HMEIOIIIX
CIOXHOCTH W TPYAHOCTH B o0OydeHWH. J[1s TepBOM KaTeropum NpeaycMOTpeHa pa3paboTka



WHJUBUYAJIbHBIX 3aJaHUN U PEKOMEHJALUs JOIOJHUTEIBbHOM JIUTEPaTyphl C LEIbIO IPUBICUYCHUS
UX K y4acTUIO B MaTeMaTHUYECKUX KPY)KKax, OJIMMITNA/aX, KOHKypcaxX, B paboTe IIKOJIBHOTO HAYYHOTO
obmectsa (IMHO). Jlns BTOpOii KaTeropuu OCyIECTBICH WHAMBHIYAIbHBIN MOIXO, BBIPAKAIOIIUICS
B CIEIUAIBFHOM MMOAOOpE 3aJaHUi IO YPOBHSM CIIO)KHOCTH, B IIOCICYPOYHBIX  KOHCYJIbTAIUSX, B
pa3paboTKe ONOPHBIX KOHCIEKTOB M CXEM MJI OBJIAJCHHUS TeM WJIM HMHBIM y4eOHBIM MaTepHUaioM.
Pa3zpaGoranHast cucremMa yHpaXHEHUH IIO3BOJISET OpPraHU30BaTh YpPOBHEBYIO aAupdepeHunanuio
o0y4yeHMsI IO KaxJI0oM Teme. AKIEHT B IpelnojaBaHUM [JeNaeTcd Ha IPAKTUYECKOe NPUMEHEHUE
IpUOOPETEHHBIX HABBIKOB.

OO0uiey4yeOHbIe yMeHNsI, HABBIKH U CIIOCOOBI J1eSITeIbHOCTH

B xone mpenomaBanusi reomerpuu B 9 kiacce, paboTel Han (OPMUPOBAHHEM Yy OOYUYAIOLIUXCS
MEPEYUCIICHHBIX B MpOrpaMMe 3HAaHWW W yMEHUH cieayerT oOpamiaTh BHMMaHUWE Ha TO, 4TOOBI OHU
OBIIQJICBAJIM YMEHUSIMH OOLIEy4eOHOTO XapakTepa, pPa3HOOOPa3HBIMH CHOCOOAMH JESTEIbHOCTH,
nproOpeTaty OIbIT:

IUTAHUPOBAHMSI M OCYLICCTBIICHHS AITOPUTMUYECKOM JCATEIbHOCTH, BBIMOJHEHUS 3aJaHHBIX U
KOHCTPYUPOBAHHS HOBBIX QJITOPUTMOB;

pelIeHnsT pa3HOOOPa3HBIX KJIACCOB 3a/lad M3 PA3IMYHBIX PA3/IeNOB Kypca, B TOM YHCIIC 3ajad,
TPeOYIOMIMX MOUCKA ITYTH B CITOCOOOB PEIICHNUS;

MCCJIEI0BATENIbCKOM JCSITENbHOCTH, PAa3BUTUSA HJCH, NMPOBEICHUSI HKCIEPUMEHTOB, 0000IIEHNU ,
MOCTaHOBKH U ()OPMYJIUPOBAHUS HOBBIX 3a7a4;

SICHOTO, TOYHOT'O, TPAMOTHOTO H3JIOKEHHsSI CBOMX MBICICH B YCTHOW W THCBMEHHOW pedYH,
UCITIOJIB30BaHUSl PA3JIMYHBIX S3BIKOB MATEMAaTHUKU (CIOBECHOTO, CHMBOJIMYECKOT0, TIpadUuecKoro),
CBOOOJTHOTO MEpexo/ia C OJHOTO SA3bIKA HA JPYTOM JIS WILTIOCTPAIIMH, HHTEPIIPETAI[MH, apTYMECHTAIMH
JI0Ka3aTebCTBa;

MPOBEJCHUS JIOKA3aTeIbHBIX PACCYXKICHUW, apryMEHTAIlUW, BBIABWKCHUS THIIOTE3 MU HX
00OCHOBAHHS;

MOWCKa, CHUCTEMAaTHW3alluk, aHauu3a U kilaccudukanmuu wHQOpPMAIMH, WUCIOIB30BaAHUS
pa3HOOOpa3HbIX WH(MOPMAIMOHHBIX HCTOYHHWKOB, BKJIIOYAs Y4YEOHYIO W CIIPAaBOYHYIO JIUTEPATypy,
COBpeMEeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH.

PesynbTaTnl 00y4eHus.

Pesynbrarel oOyueHusi mpencrtaBieHbl B TpeOOBaHMSIX K YpPOBHIO IMOATOTOBKM U 3aJlalOT CUCTEMY
UTOTOBBIX PE3YJIbTaTOB OOy4Y€HUS, KOTOPHIX JOJKHBI JOCTHUTaTh BCE BBIMYCKHUKH, M3Yy4YaBIIUE Kypc
MaTeMaTHKH MO 0a30BOMY YpPOBHIO, M JOCTH)KEHHE KOTOPBIX SBIAETCS 00s3aTeNbHBIM YCIOBUEM
MOJIOKHUTEIBHOM aTTeCTallM YUEeHHUKA 32 KypC CpeHel (MOTHOI) IIKOJIBI.

Ot  TpeOOBaHUS CTPYKTYPHUPOBAHBI IO TPEM KOMIIOHEHTAM: «3HAMb/NOHUMAMDbY), «(YMEbY,
«UCROIb306aMmb NPUOOPENEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCHU U NOECEOHEEH O
Jcuznuy. Ilpn 5TOM mocnenHue 1Ba KOMIIOHEHTA IMPEACTABICHBI OTAENBHO IO KAKIOMY M3 Pa3/IeiioB
conepkanus. OuepueHHbIE CTAaHAAPTOM PaMKHU COJEpKaHUA U TpeOOBaHUM OPUEHTHPOBAHBI HA pa3BUTHE
yUYaluxcs U He I0JKHBI MPETsITCTBOBATh JOCTHKEHUIO 00Jiee BBICOKUX YPOBHEH.



Cucrema YPOKOB YCJIO0BHA, HO BC€ K€ BbIACJIAIOTCA CJICAYIOIIHEC BUIDBI:

Ypok-nekuusi. [IpennonaraioTcsi COBMECTHBIE YCHJIMSL YUUTENss W YYCHUKOB I pEIICHHs OO0Iei
npo0IeMHOI no3HaBaTenbHOU 3aaun. Ha TakoM ypoke HCIonb3yeTcsi JEMOHCTPAllMOHHbBIN MaTepuai Ha
KOMIIbIOTEPE, Pa3paOb0TaHHBIM yUUTEIEM WIH YYCHUKAMH, MYJIbTUMEAUHHBIE TIPOLYKTHI.
Ypok-npaktukyM. Ha ypoke yuamumecss paGoTaroT Haja pa3iMYHbIMU 33JaHUSAMU B 3aBUCHUMOCTU OT
CBOEH MOATOTOBJIEHHOCTH. Buabl paboT MOryT ObITH CaMbIMU pPa3HBIMU: IMCbMEHHBIE MCCIIEIOBAHUS,
pelIeHHe DPA3JIMYHbIX 3ajjay, M3y4eHHE CBOWCTB Pa3IMUYHBIX (YHKLUUH, MpPaKTHUYECKOE IpPUMEHEHHE
Pa3IUYHBIX METOJIOB pelieHMs 3aaad. KoMmmbroTep Ha TakMX ypoKax HCIIOJIb3YETCSl KaK 3JEKTPOHHBIN
KaJIbKYJISTOp, TPEHaXep YCTHOTO C4YeTa, BUPTyaJbHas JabopaTopus, HCTOYHHK CIIPABOYHOM
uHpOpMaLIUH.

Ypok-ucciaegopanme. Ha ypoke yuamecss pewmaroT HOpoOJIEMHYIO 3ajady MCCIEA0BaTENbCKOrO
XapakTepa aHAIMTHYECKUM METOJOM M C IIOMOIIBI0 KOMIIBIOTEpA C HCIOJIB30BAHUEM PaA3JINYHBIX
nabopaTopuid.

KomOuHMpoBaHHBIH ypoK MpearoaraeT BHIIOIHEHNUE paboT U 3aJJaHUi pa3HOro BUJA.

Ypok-urpa. Ha ocHOBE MIrpOBOHN ACATENBPHOCTH y4YalUeCs IO3HAIOT HOBOE, 3aKPEIULIIOT U3YYEHHOE,
0TpadaThIBAIOT PA3JINYHbIE YUEOHbIEC HABBIKH.

Ypok pemienus 3aaa4. BeipabaTeiBatoTCs y ydammxcsi yMEHUS M HaBBIKM PELICHUS 3a/1a4 HAa YPOBHE
00s3aTeNIbHOM ¥ BO3MOXKHOM moaroroBke. J00o#l ywamuiics MOXET HCHOJIb30BaTh KOMIIBIOTEPHYIO
UHPOPMALMOHHYIO 0a3y IO METOAAaM peIIeHUS pPAa3JIMYHbIX 3a/ad, 10 CBOWCTBAM JJIEMEHTAPHBIX
GbyHKIMHI 1 T. 1.

Ypok-tect. TecTupoBaHue NMPOBOAMUTCS C LENbIO JUArHOCTUKMU NMPOOENIOB 3HAHUM, KOHTPOJIS YPOBHS
OOyYEeHHOCTH YYalllUXCsl, TPEHUPOBKHM TEXHHUKE TECTHpOBaHUA. TecThl MpeiaraloTcs Kak B IEYaTHOM,
TaKk U B KOMIIBIOTEpPHOM BapuaHTre. [IpuyeM B KOMIBIOTEPHOM BapHUaHTE BCErJa C OIPAaHUYCHHEM
BPEMEHH.

Ypok-3auer. YCTHBIN ONPOC y4aluxcsl IO 3apaHee COCTABIEHHBIM BOIPOCAaM, a TaKKe pelIeHHe 3a1au
Pa3HOTO YPOBHS IO U3yYEHHOH TEME.

Ypok-camocTositesibHasi padora. [IpennararoTcst pasHbie BUABI CAMOCTOSITEIBHBIX pa0oT.
Ypok-koHTpOoabHast padoTa. [IpoBoUTCS Ha IBYX YPOBHSX: YPOBEHb 0053aTEIbHON MOJATOTOBKHU - «3»,
YPOBEHBb BO3MOKHOM IMMOATOTOBKH - «4» U «5»

Y4edHo — TeMaTHYeCKHH IIaH

No Kon-Bo yacos | KonrposabHble
) paGoTsI

1. | Bekropsl. 11 1

2. Metoa KoopaAHHAT. 11 1

3 CooTHomIeHUs ~ MEXIYy  CTOpOHaAaMM M yIJIaMu 13 1
" | TpeyrosbauKa. CKAISPHOE POU3BEICHUE BEKTOPOB.

4. | InvHa OKpYXHOCTH U IUIOIIAb KpyTa. 11 1




5. | JBmwkeHus. ! 1

6 HavanbHbie cBeieHUS U3 CTEPEOMETPUH. 4

7. | O0 akcMoMax IJIAHUMETPUH. 1 -

8. | IloBTopenue. Pemenue 3anay. 10 1
Hroro: 68 6

B 3aBucuMOCTH OT TMHAMUKU M KayecTBa YCBOSHUSI MaTepHalia B TeUeHUE y4eOHOro rofia MOKEeT
OBITH IPOU3BEJICHO MTEpEePACIPEICIICHHUE YaCOB / TEM.
Conep:xaHnue TeM y4eOHOI0o Kypca
BekTopbl. MeTo KOOPAUHAT.

[TonsitTue Bektopa. PaBeHCTBO BekTOpoB. Ci0K€HHME M BBIUUTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4Mci0. Pa3noxkenue BEKTOpa MO ABYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopamHaThl BEKTOpA.
[Ipocreitmme 3amaum B KOOpAMHATaX. YPAaBHEHUS OKPYKHOCTH M IpsAMOM. IIpuMeHeHHe BEKTOpPOB H
KOOPJIMHAT IIPU PEIICHHUH 3a/1a4.

Heuab: HayuuTh OOYyYarolIMXCs BBIMNOJHATH JECUCTBUS HAJ BEKTOPaMM KaK HAaIlpaBlICHHBIMU
OTpEe3KaMH, YTO BaXKHO JJIsl IPUMEHEHUS BEKTOPOB B (pU3MKe; MO3HAKOMUTH C MCII0JIb30BAaHHEM BEKTOPOB
Y METOJa KOOPANHAT MPU PEIIEHUU N'€OMETPUUECKUX 3a1a4.

BekTop onpenenseTcs Kak HalpaBICHHbBIN OTPE30K U ACUCTBUS HAJl BEKTOPAMHU BBOJATCS TakK, KaKk
3TO MPUHATO B (PU3MKE, T. €. KaK JEHCTBUS C HallpaBJIEHHBIMU OoTpe3kaMu. OCHOBHOE BHUMAaHUE JJOKHO
OBITh YJEJIIEHO BBIPAOOTKE YMEHHUM BBINONHSATH ONEpAalMU HaJ BEKTOpaMU (CKJIaJbIBaThb BEKTOPHI IO
IIpaBUjIaM TPEYTOJbHUKA W IapajulesIorpaMMa, CTPOUTHh BEKTOp, PAaBHBIM PA3HOCTH [JBYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MIPOU3BEICHUIO JAHHOTO BEKTOpa Ha JAHHOE YHCJIO0):

Ha npumepax mokaselBaeTCsi, Kak BEKTOPbI MOTYT IPUMEHATHCA K PELICHUI0 T€OMETPUYECKUX
3agad. JlemoHcTpupyercs >(QQGeKTUBHOCTh NMpUMEHEHHs (opMyia JUld KOOpIMHAT CEpeAMHBbI OTpe3Ka,
PacCTOSIHUS MEXKIY ABYMS TOYKaMH, YPABHEHHUU OKPYXXHOCTH U NPSMON B KOHKPETHBIX T€OMETPUUYECKUX
3ajadax, TeM CaMbIM JAeTCsl MPEJCTaBICHUE 00 U3yUYEeHUH T€OMETPUUECKUX (UTYp C MOMOIIBIO METO/I0B
anreopsol.

CoOoTHOLIEHUSI MEKY CTOPOHAMH H YIJIaMH TPeyroJbHUKA.
CkansipHoe pou3Be/ieHNe BEKTOPOB.

CuHYyC, KOCHHYC ¥ TaHTEHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Perrenne TpeyronbHIKOB. CKaIsipHOE
IMPOU3BCACHUEC BEKTOPOB U €TI0 IPUMCHCHUEC B TCOMETPUUCCKHX 3a/lavax.

Henab: pa3BuTh yMeHUE 00YyYarOMIMXCS MPUMEHSATh TPUTOHOMETPUYECKHM anmnapar Npy pelieHuH
TE€OMETPUYECKUX 3a]1aY.

Cunyc u xocwHyc mroboro yrma ot 0° go 180° BBOmATCS € TIOMOIIBIO EIUHUYHOU
MOJTYOKPY>KHOCTH, JTOKA3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS elle ofHa ¢dopMmyla
TUTONIA/IA TPEYTOJNBHUKYU (TIOJIOBUHA MPOW3BENICHHUS JBYX CTOPOH HA CHHYC yrjia MEXIy HUMH). ITOT
anmapat IPUMEHSETCS K PEIIEHUIO TPEYTOJIbHUKOB.




CkansipHoe IpoH3BEICHUE BEKTOPOB BBOAMTCS Kak B (hu3uke (MpOU3BENCHHE Uil BEKTOPOB Ha
KOCHHYC yIja MeXJ1y HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAJIIPHOTO MPOU3BEAEHUS U €r0 IPUMEHEHNE
IIPU PELIEHUN T€OMETPUYECKUX 3a1a4.

OcHOBHOE BHHMAaHHE CIEIyeT YJICIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHU
TPUTOHOMETPHUUYECKOTI'0 alapara Ipy PeIeHUH TeOMETPUYECKHUX 3a1a4.

JJIMHA OKPYKHOCTH M IUIOIIA/Ib KpYyra.

[IpaBunpHbIE MHOTIOYTrOJbHUKH. OKpPYKHOCTH, OINHCAHHAS OKOJO MPABHUIBHOTO MHOIOYTOJIBHUKA M
BIIMCAaHHAas B Hero. [locTpoeHune mpaBUiIbHBIX MHOTOYTOJIBHUKOB. [[nuHa okpyxHocTH. [momans kpyra.

Henb: pacumpuTh 3HaHHE OOYYaAIOLIMXCSI O MHOIOYTOJIbHMKaX. PaccMOTpeTh MOHATUS JUIMHBI
OKPYKHOCTH ¥ IUTOMIAAH KpyTa U (POPMYIIBI ISl UX BBIYUCIICHHUS.

B Hagase TeMBI HacTCs ONpPENEIICHHE IPABWIBHOIO MHOIOYTOJIBHUKA, W PacCMaTpHUBAIOTCA
TEOpeMbl 00 OKPY>KHOCTSIX, OMUCAHHOW OKOJIO MPaBUJILHOIO MHOTOYTOJIbHMKA M BrucaHHOW B Hero. C
MIOMOILBIO OITMCAHHOM OKPYKHOCTH PEIIAIOTCS 33Ja4l O MOCTPOCHUHU NPABUIIBHOIO IIECTHYIOJbHHUKA U
MPaBUIIBHOTO 2Nn-yroJIbHUKA, €CIIH J1aH PABUIIbHBIN N-YTOJIbHUK.

DopmyJibl, BBIPAXKAOLIME CTOPOHY MPABUIBHOIO MHOI'OYI'OJIbHUKA U PaJUyC BIIMCAHHOM B HErO
OKPY)KHOCTH Ye€pe3 paanyC OINUCAHHOH OKPYXHOCTH, HWCIOJB3YIOTCS TPU BBIBOJAE (OPMYI JUIHHEI
OKPYKHOCTH U IUIOINAAM Kpyra. BeIBoa onmpaercs Ha MHTYUTHBHOE IPEACTaBICHUE O Ipenese: Npu
HEOTPAHWYEHHOM YBEIMYEHUM YHCIA CTOPOH IIPAaBUJIBHOIO MHOIOYIOJIBHMKA, BIIMCAaHHOTO B
OKPY’KHOCTb, €0 IIEpUMETP CTPEMHUTCA K JUIMHE 3TOM OKPYKHOCTH, a IUIOIIAAb — K IUIOIIAAU Kpyra,
OIPaHUYEHHOI'O OKPYKHOCTBIO.

JIBMsKeHHUsI.

OtoOpakenue 1Iockoctd Ha ce0s. llomsarue nBwxkeHus. OceBas W I[EHTpaIbHAS CHUMMETPHH.
[Tapannensubiii nepenoc. [ToBopot. HanoxxeHus v IBUKEHHUS.

Heb: MO3HAKOMUTH OOYYAIOUIUXCS C TOHSATHEM JIBI)KCHHS U €ro CBOMCTBAMHU, C OCHOBHBIMH
BUJIaMH IBWKEHWH, C B3ANMOOTHOIIICHUSIMA HAI0KEHUH U IBIOKCHUH.
JIBuKEeHHE TIIIOCKOCTH BBOJUTCS KaKk OTOOpa)KeHHE IUIOCKOCTH Ha cebs, COXpaHSIOIIEe PAacCTOsSHUE
MEXy Toukamu. IIpu paccMOTpeHMH BHUIIOB JBUKEHHM OCHOBHOE BHUMAHHUE YAENISAETCS NMOCTPOCHUIO
00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJIHHHUKOB MPH OCEBOM U IIEHTPAIbHOH CHUMMETPHSIX,
napajuieTbHOM TiepeHoce, moBopoTe. Ha addekTHhIX mpruMepax MoKa3bIBaeTCsl MPUMEHEHHE JBHKEHUN
IIPY PELIEHUH T€OMETPUUYECKUX 3a1ad.
ITonsiTue HamoOXKEHUs OTHOCUTCS B JAHHOM KypC€ K YHCIY OCHOBHBIX MOHSTHH. J[OKa3bIBaeTCsA, YTO
MOHATHS HAJIOKEHUS U IBYDKEHUS SBJISIOTCS SKBHUBAJICHTHBIMU: JIIO00C HAJOKCHHE SIBJISICTCS IBIDKCHHEM
IJIOCKOCTH H o0paTHO. M3ydeHue AoKa3aTenbCTBa HE SBISIETCS 00s3aTEIbHBIM, OJHAKO CIEAyeT
paccMOTPETh CBSI3b MOHATUI HAJIOKEHUS U IBUKECHHUSL.

00 akcmomax reoMeTpHuH.

becena 06 akcomax reoMeTpHH.

Heab: nate Oosiee T1iyOOKOE TMpEACTAaBICHHE O CHCTEME aKCUOM IUIAHUMETpUU |
AKCHOMaTHYECKOM METOJIE.

B naHHON TeMe paccka3blBaeTCsi O pazIUYHBIX CHUCTEMaX aKCUOM T'€OMETPUHU, B YACTHOCTH O
Pa3IUYHBIX crlocoOax BBEJEHUS MOHATHUS paBeHCTBA QUTYD.



HayaabHble cBeleHNS U3 CrepeoMeTpuun.

[Tpenmer crepeomerpun. ['eoMeTpuueckre Teila ¥ NOBEPXHOCTH. MHOTOIpaHHUKU: NPU3MA,
napajesenunes, NupaMuaa, GopMyIbl JUIsl BBIUMCIEHUS UX 00beMOB. Tena 1 NOBEpXHOCTU BPALLCHUS:
LWIMHAP, KOHYC, chepa, map, GopMysl A1 BBIYUCICHUS UX IUIOIIAEH U 00bEMOB.
Hean:
JlaTh HaqaJIbHOE IIPEACTABIICHUE O TENaX M INOBEPXHOCTAX B IIPOCTPAHCTBE, IO3HAKOMUTH C OCHOBHBIMU
dopmynaMu a7 BBIYMCICHUS TUIOINAAEH TOBEPXHOCTEH U 00BEMOB TEJ.
PaccmoTrpenue npocTednx MHOTOIPaHHUKOB U IIOBEPXHOCTEHN BpAllleHHs] IPOBOAUTCS HA OCHOBE
HarJSIIHBIX TIPeICcTaBiIeHU. POPMYIIBI JUIs BBIYUCICHHUS 00bEMOB BBIBOASTCS HA OCHOBE MPUHIIHIIA
KaBanbepu, hopMyIbl 515 BBIYMCICHUS TUIOIIAAEH OOKOBBIX TOBEPXHOCTEN LIMIMHPA U KOHYCA
HOJIY4al0TCs C TOMOIIBIO Pa3BEePTOK 3TUX MOBEpXHOCTEH, (popMyiia momaau chepsl NpUBOIUTCS Oe3
000CHOBaHHUA.

IToBTOpeHue. Pemenune 3axad4.
Heab: nosmopenue, 0bodbwenue, 3akpenyienue ymeHull, 3HaHUll, HA8bIK08 NOJYUeHHbIX 8 7- 9 Kiaccax.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPHUH B 7-9 KIIACCAX
Harnsanas reomerpus
BhInycKHUMK Hay4uuTCSA:
1) pacnozHaBaTh Ha 4YepTEkKAxX, PHUCYHKAX, MOJCISIX U B OKPYKAIOIEM MHUpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (DUTYDBI;
2) pacno3HaBaTh pPa3BEPTKH Ky0a, MPSIMOYrOJBHOIO Mapasuielienuie/a, MPaBIIbHOW MHUPaMHUIbI,
LUAJIMHIPA U KOHYCA;
3) ompenensaTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (Urypbl JIMHEWHBIC pa3Mepbl camoil (QUTypsl U
Hao0opoT;
4) BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO MapalIeIeUIe/1a.
Buinycknux nonyuum 603moducHocmby:
5) ewviuuciimo  00bEMBI  NPOCMPAHCMEEHHBIX — 2OMEMPUYECKUX — ueyp,  COCMAGIEHHbIX U3
NPAMOY20IbHbIX NAPALLeNenuneoos,
6) yenybums u pazeume npedcmagienus 0 nPOCMPAHCMEEHHbIX 2e0MeMPUYECKUX Gueypax;
7) npumensimov nousimue pazeépmiu 07t GblNOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckune purypsoi
BolnyckHUK HAayuuTCS:

1) monb30BaThCs A3BIKOM '€OMETPUH ISl OTIMCAHMS MIPEIMETOB OKPYKAIONIET0 MUPa U MX B3aUMHOTO
pacnoIokKeHUS;

2) pacmo3HaBaTh W H300pakaTh Ha 4YEPTEKaX W PUCYHKAX TeOMETpUYecKue Qurypel um ux
KOH(UTypaluu;

3) HaxXOJWTh 3HAYCHUS JUTMH JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX OTHOIICHUS, TPAIYCHYIO MEPY YIJIOB
ot 0 mo 180°, mpuMeHsis onpeaeneHusi, CBOMCTBA U NMPU3HAKK (PUTYp U UX JIEMEHTOB, OTHOIIECHUS
¢buryp (paBeHCTBO, 10/1001€, CAMMETPHUH, IOBOPOT, MapaljiesIbHbII epeHoc);

4) omepupoBaTh ¢ HAYAIbHBIMH TOHSITHSMH TPUTOHOMETPHH M BBIMOJIHATH JIEMEHTApHBIC OIEpaIliy
Ha/ QYHKIMSIMHU YTIIOB;



5) pemaTh 3a1a4n Ha J0KA3aTEIbCTBO, OMUPASICh HA U3YUCHHBIC CBOMCTBA (PUTYP M OTHOIICHUN MEKITY
HUMU U IPUMEHSST U3YUYEHHBIE METO/IbI I0KA3aTeIbCTB;

6) pemiaTh HECIOKHBIC 3aJa4ydl Ha IMOCTPOCHHUE, MPHMEHSS OCHOBHBIC AaJTOPUTMBI TOCTPOCHUS C
MTOMOIIBIO ITUPKYIIS ¥ TWHEHKH;

7) periaTh MPOCTEHINNE IUIAHMMETPHUUCCKHIE 3a/1a4i B IIPOCTPAHCTBE.

Bvinycknux noayuum 603mMOoNCHOCb.

8) osrademv memoodamu pewenuss 3a0au HA BbIMUCICHUS U OOKA3AMENbCMEA. MemoOOM O
NPOMUBHO20, MEMOOOM NOO0OUSL, MEeMOOOM nepedopa BaApUAHMO8 U MeMOOOM 2eOMempUYecKUx
Mecm mouex,

9) npuobpecmu onvim npumeHeHusi aneeOPAUYECKO20 U MPUSOHOMEMPUYECKO20 annapama u uoei
OBUIICEHUSL NPU PEUUEHUU 2eOMEeMPUYECKUX 3A0aY,

10) osradems mpaouyuonnoll cxemou pewenus 3a0a4 Ha NOCMPOEHUe C NOMOUWBIO YUPKYJISL U TUHEUKU.
aHanus, nocmpoetue, O0KA3amenbcmeo U Ucciedosanue;

11) nayuumucs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2OMEMPULECKO20 MECMA MOYEK U MEMOOOM
nooobus;

12) npuobpecmu onvim uccnedosanus c80NUCmMe NIAHUMEMPULECKUX PUSYD C NOMOUBIO KOMALIOMEPHbIX
npozpamm,

13) npuobpecmu onwvim evinonnenusi npoekmos no memam: «l eomempuueckue npeodpaz06anus Ha
naockocmuy, «Illocmpoenue ompeskos no gpopmyney.

H3mepenne reoMeTpu4ecKMX BeTUYHH
BrITTyCKHUK HAydUTCS:

1) wucmoabp30BaTh CBOMCTBA U3MEPEHHUS [UTMH, IJIOIIAACH U YITIOB MPH PEIICHUU 33]a4 Ha HaXOXKICHHE
JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, [UTMHBI TYT'H OKPY>KHOCTH, TPaIyCHOW MEPBI yIJia;

2) BBIYHCIIATH JUIMHBI JIMHEHHBIX 3JEMEHTOB (UIYp M HMX VYIJIbI, HCIOJB3YsAd (GOPMYJIbl UTHHBI
OKPY>KHOCTH H JUTUHBI YT OKPYXKHOCTH, (POPMYJIbI TUIOIIAACH GUTYP;

3) BBIYMCIATH IUIOMIAIU TPEYTOJBHUKOB, IPSIMOYTOJIbHUKOB, MApaJICIOrPAMMOB, TPAICIUH, KPYTrOB U
CEKTOPOB;

4) BBIYHCISATD JJIUHY OKPY)KHOCTH, JUTMHY AYTH OKPYKHOCTH;

5) pemiath 331a4M Ha JOKA3aTEIbCTBO C MCIOJIb30BaHHEM (DOPMYIT [UTMHBI OKPY)KHOCTH W JUTUHBI TYTH
OKPYXHOCTH, popmyI momazaeit Gpuryp;

6) periaTh MPaKTUYECKUE 3a/lauH, CBA3aHHBIC C HAXOXKJICHHEM T'€OMETPHUCCKHX BEIUYUH (UCIOJIB3YS
MPH HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

Bvinycknux noayuum 603mModicHOCHb .

7) evluucasimo  naowaou  Queyp, COCMAGICHHbIX U3  O08YX Ulu  0Oonee  NPSAMOY2ONbHUKOS,
napanienocpammos, mpeyeoibHuKos, Kpyaa u cekmopa,

8) ewvluucasimb  nAOWAOU  MHO2OY2ONbHUKOS, — UCHONb3YS — OMHOWEHUS  PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU,

9) npuobpecmu onvim npumeHeHusi aneeOPAUYECKO20 U MPUSOHOMEMPUYECKO20 annapama u uoei
OBUIICEHUS NPU PeUeHUU 3a0ay HA BbIYUCTIeHUEe NI0Wadell MHO20Y20IbHUKO8.

Koopannartsi
BrInycKHUK HAy4UTCS:

1) BBIUUCIATH JUIMHY OTpE3Ka MO KOOPIMHATAM €ro KOHIIOB, BBIYUCISATH KOOPJAMHATHI CEPEIUHBI
OTpe3Ka;

2) HCHOJb30BaTh KOOPAUHATHBIM METO/ IS U3YUCHHSI CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

BoinyckHux noayuum 603mMoNCHOCMb.
3) osrademv KOOPOUHAMHBIM MEMOOOM PeUuLeHUsl 30y HA 8bIYUCLEHUE U OOKA3AMENbCIEO,



4) npuobpecmu OnviM UCNONL30BAHUS KOMNLIOMEPHLIX NPOSPAMM Olisl AHAAU3A YACMHBIX CYy4des
83AUMHO20 PACNONONHCEHUS OKPYICHOCEN U NPAMBIX,

5) npuobpecmu onvim gvinonnenusi npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 MemoOd npu
peweHuu 3a0ay Ha 8bIYUCTIeHUe U OOKA3AMENbCNEO ).

BekTopnl
BbInycKHUK Hay4YHUTCA:

1) omepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CYMMY MW pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
FeOMETPUUYECKU, HAaXOAUTh BEKTOP, PABHBIM MPOU3BEICHUIO 33/IaHHOTO BEKTOpa Ha YUCIIO;

2) HaxOIWTh JJIS BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH: JUIMHY BEKTOpa, KOOPIUHATBI CYMMbBI H
pPasHOCTH JIByX U 0ojiee BEKTOPOB, KOOPAMHATHI MIPOU3BEIACHUS BEKTOpA Ha YUCIIO, IPUMEHSS MPU
HEO0OXOIUMOCTH COUYETATENbHBIN, IEPEMECTUTENBHBIN U PAaCIPEICINTEIbHBIN 3aKOHBI,

3) BBIYHCIATH CKAIIPHOE MPOM3BEICHHE BEKTOPOB, HAXOAUTH YroJI MEX/y BEKTOPaMH, YCTaHABIUBATh
NEePIEHANKYISIPHOCTD MPSIMBIX.

Buvinyckuux nonyuum 603mMoicHOCHb .

4) osnademv 6eKMOPHbIM MEMOOOM OJisl peuleHuUs: 3a0ad Ha 8bIYUCIeHUE U OOKA3AMENbCMEO;

5) npuobpecmu onvim evinornenusi npoekmos Ha memy «lIlpumenenue 8ekmopHo20 memooa npu
peuleHul 3a0ay Ha 8blYUCIeHUe U O0OKA3AMeNbCMBEOY .

TpeGoBanus K YPOBHIO NOATOTOBKH 00y4al0UIUXCS

B pezynomame uzyuenus kypca ceomempuu 9 knacca obyyaowuecs 00aiICHbL:
3HATh/IIOHUMAThH
CYILIECTBO MOHATUS MATEMaTHUECKOTO JOKa3aTeNIbCTBA; IPUMEPHI JOKA3aTENbCTB;
CYLIECTBO MOHSITHS aJITOPUTMA; IPUMEPHI AJITOPUTMOB;
BEPOATHOCTHBIM  XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKpYXKalollero MHpa; MpUMepbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;
KakuM 00pa3oM TeoMeTpus BO3HMKIA M3 NPAKTHUECKHUX 3a7ad 3eMJeMepusi;  IpUMepbl
IeOMETPHUECKUX OOBEKTOB U YTBEPHKAECHUIN O HUX, BAXHBIX /Ul IPAKTUKU;
CMBIC  WJEINM3alliM, TO3BOJLIIOIIEH  pemarb 3aJaud  PEeaJbHOM  JEMCTBUTEIBHOCTH
MaTeMaTHYeCKUMHU METOJIaMH, TPUMEPbI OMNOO0K, BO3HUKAIOIIUX MIPU UICANNU3allNY;
yMeTh
I10JIB30BATHCSA S3BIKOM T€OMETPUH JJIs1 ONIMCAHUS IIPEIMETOB OKPYKAOIIEr0 MUPa;
pacrno3HaBaTh FreOMETpHUUECKHe (PUTYpBI, pa3uyaTh UX B3aUMHOE PaCIOJIOKEHUE;
n300paxaTh reoMeTpuyeckue (DUrypshl; BBINOJHATH YEPTEKHU 10 YCIOBHIO 3a/1ay; OCYIIECTBISAThH
npeodpaszoBanus puryp;
pacrmo3HaBaThb Ha 4epTeXkax, MOJeNsIX M B OKpyXKawoled O0OCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHbBIE TeJa, H300pakaTh UX;
B IIPOCTEMIINX CIIydasiX CTPOUTH CEYEHMsSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;
IIPOBOAMTH ONEpAlM HaJ BEKTOPAMH, BBIYMCIATH JJIUHY M KOOPAMHATHI BEKTOPA, YroJl MEXAY
BEKTOPaMHU;
BBIUHCIIATh 3HAYEHHS] T€OMETPUYECKMX BEJIWYHMH ([UIMH, YIJIOB, IUIOIIAJei, 00bEMOB), B TOM
gyucne: s yriaoB or 0 go 180° ompenensTe 3Hau€HUsS TPUTOHOMETPUYECKUX (QYHKUIMHA TO
3aJlaHHBIM 3HAYEHUSM YIJIOB; HAXOAUTh 3HAYEHUS] TPUTOHOMETPHUUECKUX (YHKIMH M0 3HAUYEHUIO
OJIHOM W3 HHMX, HaXOJUTh CTOPOHBI, YIJIbl U IUIOMIAAX TPEYrOJIbHUKOB, JIMHBI JIOMAHBIX, AYT
OKPY>KHOCTH, IUIOIIAJIeH OCHOBHBIX F€OMETPHUUECKUX (DUTYD U PUTYp, COCTABICHHBIX U3 HUX;



*  pemaTh reOMEeTPUUECKUE 3a7aYl, ONUPAsCh HAa U3y4YE€HHBIE CBOMCTBA (PUTYP U OTHOIICHUH MEXIY
HUMH, TIPUMEHSS [JONOJIHUTENbHBIE IOCTPOCHHsS, aNreOpandyeckuii W TPUTOHOMETPHUUECKUH
amnmapar, U1 CHMMETPUU,

* I[IPOBOJUTH JOKAa3aTEIbHBIC PACCYKACHUS IIPH PELICHUHU 3a1a4, UCIIOJb3Yys. U3BECTHBIE TEOPEMEI,
0oOHapyXHBasi BO3MOXXHOCTH JIJISI UX MCIIOJIb30BaHUS;

*  pemiaTh NPOCTEHITNE TUTAHUMETPUYECKHE 3a]]a4H B IIPOCTPAHCTRE;

HCMOJIb30BATh TNPHOOPETeHHbIe 3HAHWUST W YMEHHsI B MNPAKTHYECKOH [esiTeJIbHOCTH U

IOBCEIHEBHOH KU3HU IJIA:

*  OIMCaHUs peajbHBIX CUTYAIIMH Ha SI3bIKE TECOMETPHUU;

*  pacyeToOB, BKJIFOYAIOIIUX MMPOCTEHIIINE TPUTOHOMETpHYECKUE (hOPMYIIBI;

- peH_IeHI/ISI FGOMeTpI/I‘IeCKI/IX 3a41a4 C UCITIOJIb30BAHHUEM TpI/II‘OHOMeTpI/II/I

- peH_IeHI/ISI HpaKTI/I‘IeCKI/IX 3aJda4, CBA3aHHBIX C HaAXOXICHUECM FGOMeTpI/I‘IGCKI/IX BCIINYNH
(WcToNb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUIECKUE CPEICTBA);

*  [OCTPOCHHH reOMETPHUYCCKUMU HHCTPYMEHTAMH (JIMHEHKa, YTOJIbHUK, [IUPKYIIb, TPAHCIIOPTHD).

Kpurepun u HOpMbI OLleHKHU 3HAHUI, YMEHN U HABBIKOB 00y4aloIuXxcs 1o MaTeMaTHKe.
1. Ouenka NMCbMEHHBIX KOHTPOJBHBIX PadoT 00yUyaouuxcs Mo MaTeMaTHKe.

Omesem oyerusaemcA OMMemKou «Jy», €CIH:

O pa0oTa BBINOJIHEHA [TOJIHOCTBIO;
0 B JIOTHYECKUX PACCYKICHHUIX 1 000CHOBAaHUM PELICHUs HET MPOOEeIoB U OMNOOK;
0 B PELICHUH HET MaTeMaTHYECKUX OLUIMOOK (BO3MOXKHA OJIHA HETOUYHOCTh, ONUCKA, KOTOpas

HE SBJISIETCS CIIEJCTBUEM HE3HAHMS WM HEMIOHUMaHUs y4eOHOro MaTrepuara).
Ommemxka «4» CTaBUTCS B CIEAYIOIUX CIydasix:

O paboTa BBINOJHEHA IOJIHOCTbIO, HO OOOCHOBAHHS ILIarOB PELICHUS] HEJOCTATOUYHBI (€ciIu
yMeHHE 000CHOBBIBATH PACCYK/IEHUS HE SIBJISUIOCH CIIEIMATIbHBIM O0BEKTOM IPOBEPKH );

O JOTIYIIEHbl OJHA OMIMOKa WJIM eCThb JBa — TPU HENO4Y€Ta B BBIKJIAJKAX, PUCYHKaX,
yeprexax WM rpadukax (€ciu 3TH BUJIbI padOT HE SBJISIIUCH CIIEIUAIbHBIM 00BEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCH, €CIIH:

O JonyuieHo Oojsiee OAHOM OmMOKM MM Oojee ABYX — TpeX HEIO0YeTOB B BBIKJIAJKAX,
yepTekax Win rpadukax, Ho oOydarouuiics obiagaer o0s3aTeIbHBIME YMEHUSMH IO MPOBEPSEeMOi
TEME.

Ommemxka «2» CTaBUTCS, €CIIN:

O JIOTTYIIEHBI CYIIECTBEHHBIC OIIMOKH, TTOKa3aBIITHE, 4TO 00yJaronuics He obmagaeT
00s13aTeNTbHBIMEA YMEHHSIMHU 110 JJAHHOH TeMe B TIOJIHOM Mepe.
Ommemxka «1» CTaBUTCS, €CIIH:

O paboTa 1mokaszana MmojHoe OTCYTCTBHE y 00OydJaromerocs 00s3aTebHbIX 3HAHUN U YMEHUM
0 MPOBEPSEMON TeMe WM 3HAYUTENIbHAS YacTh pabOThI BHITIOJTHEHA HE CAMOCTOSITENBHO.

Y4utens MOXKET MOBBICHTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOMIPOC WK OPUTHHAIILHOE
pelieHue 3a1a4u, KOTOpble CBUACTETBCTBYIOT O BHICOKOM MaTeMAaTUYECKOM Pa3BUTHH 00YYAOIIEroCs; 3a
pelieHue 6oee CI0XKHOM 3a/1a4y UM OTBET Ha 0oJiee CIIOKHBIN BOMPOC, PEIOKEHHBIE 00yUYatoneMycst
JIOTIOTHATEIHHO TTOCIIE BBIMTOJTHCHHS UM KaKHX-THOO JIPYTHX 3aJIaHUH.

2.01eHKa YCTHBIX OTBETOB 00y4alLIUXCcs 10 MaTeMaTHKe

OtBeT oyenusaemces ommemxou «5», €CIIA yUECHUK:




O MIOJTHO PacKphbll COJEpKaHWE MaTepualia B 00beMe, MPeayCMOTPEHHOM IPOrpaMMoOi U

Y4eOHUKOM;

0 U3JI0KWJI ~MaTepual TPAMOTHBIM  S3BIKOM, TOYHO HCIOJNB3YS MAaTEeMaTHYCCKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEACICHHOMN JIOTHUECKOM MOCIIeI0BATEIBHOCTH;

0 NPABUIILHO BBIIOJIHWII PUCYHKH, YEPTEKH, IPaPHKH, COMYTCTBYIONIHE OTBETY;

0 MOKa3ajl YMCHHE WILTFOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPUMEpPaMHU, MIPUMEHSTH €€ B
HOBOW CHTYaI[MH P BBIMOJIHCHUH MPAKTUIECKOTO 3a1aHHS;

0 NPOJEMOHCTPUPOBAJl 3HAHWE TEOPHHM pPaHEe HW3YUYCHHBIX COMYTCTBYIOIIHUX  TEM,
c(OPMHUPOBAHHOCTh U YCTOWYMBOCTh MCIIOJIb3YEMbIX IIPH OTBETE YMEHHUI U HABBIKOB;

0 OTBEYAJI CAMOCTOSATEIILHO, 0€3 HABOISIIUX BOIIPOCOB YUUTEIIS;

0 BO3MOXKHBI OJIHA — JIBE HETOYHOCTH IPHU OCBEICHHE BTOPOCTEIICHHBIX BOIPOCOB HJIH B

BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCITPABUII ITOCJIC 3aMCYAHUS YUUTCIIA.

OrBer OLICHUBACTCA OMMEMKOLL «4y, ecmn YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/ISIM Ha OLICHKY «5», HO

IIpr 5TOM UMECT OJJUH U3 HCAOCTATKOB!:

[l B M3JIOKCHHUHN OOIIYIICHbI HEOOJIBIIINE HpO6CHLI, HEC HCKa3uBIICC MATCMATHYCCKOC
COACPIKAHUC OTBCTA,
[l AOMMYIICHbI OAWH — JBa HCA0YCTA IIPpU OCBCHICHUHW OCHOBHOI'O COACPKAHUA OTBCTA,

HCITPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTCIIA,
U JOMMYIICHBI omuoOKa wuian Oosee ABYX HEOOYCTOB IIpu OCBCUICHHWH BTOPOCTCICHHBIX
BOITPOCOB WJIM B BBIKJIaJIKaX, JICTKO MCIIPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

Ommemxka «3» CTaBUTCS B CIEAYIOLIUX CIyYasix:

0 HETIOJTHO PAacKpBITO COJep)KaHHe MaTepHaia (ColaepKaHHe M3JI0KEHO (parMeHTapHO, HE
BCET/Ia TMOCIIEI0BATENFHO), HO TIOKa3aHO 001Iee MTOHMMaHKIe BOIIPOCa U MPOAEMOHCTPHPOBAaHbI YMEHUS,
JOCTaTOYHbIE JUISI YCBOSHMS NPOrpaMMHOro Marepuana (ompeneneHbl «TpeOoBaHHAMH K
MaTeMaTUYeCKON MOATOTOBKE O0YYaIOMINXCs» B HACTOSIIEH TPOrpaMMe 1o MaTeMaTuke);

0 UMENTUCh 3aTPYAHEHUS WIH JONYIIEHH OIHOKM B ONpEeNIeHHH MaTeMaTHYecKOu
TEPMUHOJIOTHH, YEpTEeXkXax, BBIKIAJKaX, HCIPABICHHBIE IMOCIE HECKOJIbKUX HABOJSIIAX BOIPOCOB
YUUTETIS;

0 YYEHHK HE CIpPABWICA C NMPUMEHEHHEM TEOPHHM B HOBOW CHUTYallMd TIPU BBITOJHEHHU
NPaKTUYECKOI'0 33/1aHUs, HO BBITIOJIHUI 3a/1aHUs 003aTeIbHOI0 YPOBHS CIIOKHOCTH I10 IaHHOH TeMe;

0 OpyU JOCTaTOYHOM 3HAaHUM TEOPETHYECKOro MaTepHaja BbIBIEHA HEI0CTAaTOYHas
c(OPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CICAYIOMUX ClIydasax:
0 HEC PACKPBITO OCHOBHOC COACPIKAHUC y‘Ie6HOFO MaTepurajia,

O OOHAapy)XeHO HE3HaHWE YYCHUKOM Ooublied WM HauOoyiee BaXXHOM YaCTH
yueOHOro MaTepHana;

UJ JOMYIICHBI OILIMOKH B OMpeCaACIICHNHU HOHS[TPIfI, npu HUCITOJIB30BaAHNU
MaTeMaTHYEeCKOU TEPMHUHOJIOTUH, B PUCYHKaX, YEPTCKAX HIIN rpa(bHKax, B BBIKJIaJIKaX, KOTOPBIC
HE UCIIPABJICHBI MOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTEIS.

Ommemxka «1» CTaBUTCS, €CIIH:
O YU4eHUK OOHApYXWJI NOJTHOE HE3HAHWE U HEMOHMMaHUE M3y4yaeMoro yueOHOro mMaTepuana
WM HE CMOT OTBETUTH HHU HA OJIMH U3 MOCTABIEHHBIX BOMPOCOB MO U3YYCHHOMY MaTepHany.



3.00mas k1accupuranusa omuodoK.

[Ipu onenke 3HaHUM, YMEHUI M HAaBBIKOB OOYYArOIIMXCS CIIEAYeT YYUTHIBATh BCE OMIMOKH (TpyOble u
HErpyObIe) U HEJOUYETHI.
3.1. I pybvimu cuumaromes ouwuoKuy.

- HE3HAHUE OIPEJICICHHUS OCHOBHBIX IMOHSITHH, 3aKOHOB, MPABWI, OCHOBHBIX ITOJIOXCHHH TEOPHH,
He3HaHue GopMYyJI, OOIIECTPUHATHIX CHMBOJIOB 0003HAYCHUI BEIMYUH, CIUHUI] HX U3MEPCHHUS,

- HE3HaHHWE HAMMCHOBAHUM CJIMHUIl U3MEPCHHUS;

- HEYMEHHE BBIJICJIUTh B OTBETE IJIABHOE;

- HEYMEHUE MPUMECHSTH 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33]1a4;
- HEYMEHHUE JIeJIaTh BBIBOJIBI U 000OIICHMS;
- HEYMEHHE YUTATh U CTPOUTH rPaUKH;
- HEYMEHHUE T0JIb30BATHCS IEPBOUCTOUYHUKAMHU, YYCOHHKOM U CIIPABOYHHKAMU;
- MOTePsl KOPHS WM COXPAaHCHHE TOCTOPOHHETO KOPHS,;
- oTOpackiBaHne 0€3 0OBSICHEHUI OJTHOTO U3 HUX;
- paBHO3HAYHBIC UM OIIHUOKH;
- BBIYMCIIUTEIbHBIE OIIMOKH, €CIIM OHH HE SIBJISIOTCS OIMCKOM;
- JIOTHYECKHE OIIHOKH.
3.2. K neepybuvim owubkam cieayeT OTHECTH:

- HETOYHOCTH (DOPMYITHPOBOK, ONpEACICHUN, MOHATHI, TEOPHUl, BRI3BaHHAsI HEMOJIHOTOW OXBara
OCHOBHBIX IIPU3HAKOB OIIPENEIAEMOIO IIOHATHSA WM 3aMEHOM OJHOIO - JABYX M3 OTUX IPU3HAKOB
BTOPOCTETICHHBIMY;

- HETOYHOCTb Ipaduka;

- HEPALMOHAIBHBIM METOJ PEIICHUs 3aJadyd WM HEJOCTaTOYHO IPOAYMAHHBIM IUIaH OTBETa
(HapylIeHUEe JIOTHKH, T0IMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEpaLMOHAIbHBIE METO/IbI padOThI CO CIIPABOYHOM U IPYTrOM JINTEPaTypoO;

- HEYMEHHUE pelaTh 3aJa4u, BBIITOIHATD 3a/IlaHUs B OOIIEM BU/IE.

3.3. Heoouemamu sigraromes.

- HEepalMOHAJIbHbIE IPUEMBI BBIUUCICHUH U TPeoOpa3oBaHuii;
- HeOpe)KHOE BBINOJIHEHHE 3aIllUCel, uepTexeil, cxem, rpaduKoB.

Hepeqeﬂb y‘l&ﬁHO-MeTOL[I/I‘IeCKOFO N MAaTEPUAJTBbHO-TEXHHYIECCKOI0 o0ecneyeHUus
05p330BaTeJ'IbHOFO nmpouecca.

MaTepI/laﬂbHO-TeXHI/I‘leCKOG odecneuyeHue yqeﬁﬂoro npeamMera

1. KommsroTep

2. TlpoexTop

3. VYuebOnsle aucku «KuBas reomeTpus», «Ypoku reomerpun Kupunna u Medoaus» u np.
4. Tlnakatel, TAOIHIIBI K ypOKaM

KoMnbloTepHoe oGecnieyeHne ypokon

B pazgene paboueii mporpamMmbl «KOMIBIOTEPHOE OOECTICUYEHHE» CIUIAHWPOBAHO TPUMEHEHUE
MMEIOIINXCA KOMIBIOTEPHBIX MPOAYKTOB: JTEMOHCTPALIMOHHBIA MaTepual, 3aJaHus AJig YCTHOTO ompoca
yUaluxcs, TPeHUPOBOYHBIE YITPAXKHEHUS, a TAK)KE Pa3IMUHbIC YIEKTPOHHBIC YUCOHHUKH.
Jlemoncmpayuonnwiii mamepuan (caaiiowi).



Co3pmaercs ¢ nenpio obecrieueH s HarJsAHOCTH PY M3YYEHHH HOBOT'O MaTepHaja, UCIOIb30BAHUS MPU
OTBeTax yvamuxcs. [[pumeHeHre anuManuy npy co34aHuM TaKOro KOMIBIOTEPHOTO IPOAYKTA ITO3BOJISIET
paccMaTpuBaTh BOIPOCH MAaTEMaTHYECKOM TEOpUH B JBUKECHUH, OOECHEUMBACT JPYroil Moaxon K
M3YYEHHIO HOBOTO MaTe€pHalla, BbI3bIBAET IOBBILIEHHOE BHUMAHUE U HHTEPEC Y YUALIUXCSL.

ITpu pemenun r00BIX 3a/1a4 UCIOJIb30BAHUE IPaQUUECKON HHTEPIPETALUH YCIOBHS 3a/1a41, €€ PeLeHHs
IO3BOJISIET Y4YaIMMCS IOHATh MAaTeMaTHUYECKyl0 MJCK pelleHus, Oonee TIIyOOKO OCMBICIUTD
TEOPETUUYECKUN MaTepHal 1Mo JaHHOU TeMe.

3aoanus 013 ycmHo2o cuema.

OTH 3a7jaHus Jal0T BO3MOXKHOCTb B YCTHOM BapHaHTE OTpadaThiBaTh pa3iM4HbIE BOIPOCHI TEOPUH U
NPAaKTUKU, TPUMEHSISI IPUHLUIIBI HATJISTHOCTH, JOCTYITHOCTH. MIX MOKHO HCIIOJIb30BaTh Ha JIIOOOM ypOKe
B PEKUME YUUTEIb — YUEHHK, B3aUMOIIPOBEPKH, a TAKXKE B BUJI€ TPEHUPOBOYHBIX 3aHATHI.
Tpenuposounvie ynpasxcrHenus.

Bxirouyaror B ce0si 3aaHusi ¢ BONPOCAMH M HATJISAHBIMH OTBETaMH, COCTABICHHBIMH C ITOMOIIBIO
aHuMauuu. OHM  TO3BOJIAIOT  YYEHMKY CaMOCTOSTENIBHO —OTpabaThlBaTh  pPas3iMYHbIE  BOIMPOCHI
MaTEMaTHYECKON TEOPUH U IPAKTUKU.
dnekmponnvie yueOHUKU.

OHM HCHONB3YIOTCS B KauyeCTBE BUPTYaIbHBIX J1a0OpaTopuil NpU MPOBEACHUM MPAKTUYECKUX
3aHATHUH, YPOKOB BBEJICHHUS HOBBIX 3HAHWH. B HUX 3aKiitoueH OOJBIION TEOPETHUECKUI MaTepras, MHOTO
TPEHAKEPOB, MPAKTUYECKUX M MCCIEA0BaTENbCKUX 3aJaHMM, CipaBOYHOro Marepuana. Ha mrobom u3
YPOKOB BO3MO>XHO HCIIOJIb30BaHUE KOMIIBIOTEPHBIX YCTHBIX YIPa)KHEHWH, NPUMEHEHUE TpEeHaxepa
YCTHOTO  CYeTa, YTO AaKTUBU3UPYET MBICIUTEIbHYIO  JIEATEIbHOCTh  y4YallUXCs, pa3BUBAcT
BBIUMCJIMTEIbHBIE HABBIKU, TAK KaK [T03BOJISIET OCYILIECTBUTH HHOM MOAXOA K U3y4acMOU TEME.

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTMH B IPENOAABAHMM MAaTEMAaTHKH I103BOJISET
HENpEepbIBHO MEHATh (OpMBI pabOTBl Ha YPOKE, IOCTOSIHHO 4YeperoBaTh YCTHbIE U IHCbMEHHBIE
YIPaXHEHMs], OCYLIECTBIIATH Pa3Hble MOAXOJbl K PELICHHIO MATEMaTHYECKUX 3a1ad, a 9TO IOCTOSHHO
CO3/IaeT W TMOJAJCPKUBACT MHTEIUICKTYAJIbHOE HANpPsDKEHUE ydaluxcs, GOpMUPYET y HUX YCTOHYMBBINA
MHTEPEC K U3YUEHUIO JaHHOIO MpeIMeTa.

HNuTepHeT-pecypcesbl.

1. www.edu.ru (caiit MOuH P®D).

2. www.school.edu.ru (Poccuiickuii 001ieo0pa3oBaTebHbIN MOPTA).

3. www.pedsovet.org (Beepoccuiickuii UaTepHET-TIEACOBET)

4. www.fipi.ru (caiit @enepanbHOrO HHCTHTYTA MEAarOrYeCKUX U3MEPEHUH).

5. www.math.ru (MaTepHeT-moaepkka yauTeaeld MaTeMaTHKH ).

6. WWW.mccme.ru (cadt MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MATEMAaTHIYECKOTO 00pa3oBaHMUs).
7. WWW.it-N.ru (ceTh TBOPUYECKUX YUUTEIICH )

8. WWW.S0m.fSi0.ru (cereBoe 00beAMHEHHE METOHCTOB)

9. http:// mat.1september.ru (caiiT razeTsl «MaTemaTuka)

10. http:// festival.lseptember.ru (dhectuBans nemarorumueckux uneil «OTKpbITHIA ypok» («IlepBoe
CEHTSIOP»)).

11.  www.eidos.ru/ gournal/content.htm (MuTepHeT - )xypHaT «DHI0C»).

12. www.exponenta.ru (o6pazoBaTeabHbIif MATEMaTUYECKH CailT).

13. kvant.mccme.ru (35ekTpoHHas Bepcus KypHaia «KBaHT».

14. www.math.ru/lib (smexrponnas Matemarudeckas OUOIHOTEKA).

15.  http:/school.collection.informika.ru (eaunast KoyueKIus TUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB).

16.  www.kokch.kts.ru (on-line rectupoBanue 5-11 kacchl).
17. http://teacher.fio.ru (memaroruueckast MacTepckas, ypoku B IHTepHETE U Apyroe).
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18.  www.uic.ssu.samara.ru (myreBoauTenb «B Mupe HayKi» JUIs IIKOJIEHUKOB).
19. http://mega.km.ru (Merasuuuknonenust Kupmiia u Medoaus).
20. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTsl « DHIIUKIOTICAUN).

Jlureparypa

ABTOp HazBanue yueOHMKa

HN3paTennscTBO, TOM M3JaHUS

JI.C. Atanacsd u

Ip. 00111600pa30BaTEIIbHBIX YUPESIKICHUN

['eomerpus 7-9 kiacc: y4eOHUK A5

M.: [Ipocsemenue, 2016-2020

st yaurens

1. JI.C. Ata"acsy, B.®. byry30B u ap. M3yuenue reoMeTpuu B 7-9 Kiaccax: METOANYECKHE

pexoMeHgamu K yueoauky. Kaura jurs vunrens. M: IIpocsemenue, 2014

2. B.I'. 3uB, B.M. Meitinep.Aunakruueckie Marepuaisl 1o reomerpun wid 9 kimacca. M: Ilpocsenienue,

2013

3. E.M. PabuHoBHY. «3a1a4i ¥ yOpaKHEHUs HA TOTOBBIX ueprexax. ['eomerpus. 7-9 knaccey. M. —

XapekoB, «Minekcay, «'umHasusay, 2014

4. I1.1. Anreiaos. 'eomerpust. Tectsl 7-9 xitacc. M.. Apoda, 2007

5.E. 10. JIyknuena,JI.A. JKurynes u jip.DJIeKTUBHBIE KYPCHI IT0 MATEMATHUKE: TTIOJITOTOBKA K HTOI'OBOM

arrectanmu. CI16 AIIITO.2013r.

Hns ygammxcs

1. A.C. Epioga, B.B. I'o1o60ponsko. CaMoCTOsTENBHBIE U KOHTPOJbHBIE PA0OTHL IO AJIredpe 1

reomerpun st 9 k1. PasHoypoBHEBEIC IMaaKkTHYecKue MaTepuaibl. M — XappkoB «Mnekcay,

«['umHazusgy, 2006

2. JI.M. Koporkosa, H.B. CasuniieBa. ['eomerpus: Tectel: PabGouas rerpans. 9 kirace — M: Poned, 2013

3. UKT: BuprvansHag mkoia Kupwuia u Medoaus/ Ypoku reomerpun. 9 xinacc

4. obpaszoBarenpHad kojuieknus/ [Imanumerpus. 7-9 kimacc

S.mynpTUMeautHOE Tocobue «YMHUK-TIO» «Maremaruka. [Inanumerpus.7-9 kimaccen»
6. B.B.Kouarun. 'MA2013.MaremaTuka:cOopHuk 3aaanuii: 9 kiacc. M.: Dxcmo 2013r.

KonTtposabHas padora Ne 1

1 BapuaHnr.

1). HauepTuTe /1Ba HEKOJUTHHEAPHBIX BekTopa 4 i 6
. IlocTpoiite BEKTOPBI, paBHBIE:

1 a+36
a). 2
2). Ha ctopone BC pomba ABCD nexur touka K
takas, 4To BK = KC, O — To4Ka nepece4yeHus

4O, AK, KD

. G). 26—a

JuaroHanen. Beipasure BEKTOpbI

yepe3 BEKTOPHI d=ABy 6 =AD

3). B paBHOOEIpeHHOM Tpameuu BICOTa IEITUT
OoJpIliee OCHOBaHME Ha OTPE3KH, paBHbIE 5 1 12 cMm.
Haiinure cpenHIO0 JIMHUIO TPaAICLUN.

4). * B tpeyronbpanke ABC O — Touka nepeceueHus

2 BapHaHT

1). HauepTuTte ABa HEKOJUIMHEAPHBIX BEKTOPA
My N TlocTpoWTe BEKTOPHI, PABHBIE:

1. .

—m+2n o

:6). 3n—m

2). Ha ctopone CD xBanpata ABCD nexut
Touka P takas, uro CP = PD, O — Touka
IepeceveHms AuaroHaineil. Beipasurte BEKTOPHI
BO, BP, PA yepes pexroper X =BAy ¥ =BC
3). B paBHOOEe1peHHON Tpanenuu OJIMH U3
YIJIOB paBeH 60°, Goxosast CTOpPOHa paBHa & cMm,
a MeHbIllee ocHoBauue 7 cm. Halonre
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JE—

meman. Beipasure sextop 40 uepes BexTops!

—_

G=AB 4 & =AC

CPEIHIOIO JIMHHUIO TPATICITHH.
4). * B tpeyronsauke MNK O — Touka
nepeceueHusl MenaH,

MN =%, MK =¥, MO =k-(X+7Y)

yucio K.

. Haiinure

KonTpoabHas padora Ne 2

1 BapuaHr.

1). Haiiqute KOOpAMHATHI U ITTUHY BEKTOpA a

i=tm-i {-3:6}, 7n{2;-2}
eciu 3
2). Hanuimure ypaBHEHHE OKPYKHOCTH C
LECHTPOM B TOUKe A (- 3;2), MPOXOAAIICH yepes

Touky B (0, - 2).

3). Tpeyronsuuk MNK 3aan KOOpAMHATAMHU
cBoux Bepmun: M (-6;,1), N(2;4),K(2;-2).
a). JlokaxuTe, 4To A MNK . paBHOOEIPEHHBIIA;

0). Haiinure BICOTY, TPOBEAEHHYIO M3 BEPIITMHBI
M.

4). * Haligute koopauHaTel Touku N, Jiexareit
Ha OCcH a0CLUCC U paBHOYIAIEHHOM OT ToueK P u
K, ecnn P(-1;3)u K(0, 2).

2 BapuaHT.

1). HaiiquTe KoOpAMHATHI U IJTMHY BEKTOpA 6

i-lc_d, clo;-2) di;-2)

eciu

2). Hanuiure ypaBHEHHE OKPYKHOCTH C
neHTpom B Touke C (2, 1 ), mpoxosiiei yepes

touky D (5;5).

—

C

3). Tpeyronsauk CDE 3agan KoopAuHATAMU
cBoux BepumH: C (2;2), D (6,5 ), E (5, -2).
a). Jlokaxure, aro , CDE - paBHOOEPEHHBI;
0). Haiinure 6uccekrpucy, npoBeAEHHYIO U3
BepuinHbl C.

4). * HaliquTe KOOpMHATHI TOUKH A, JeKaIen
Ha OCH OpPAMHAT U PAaBHOYHAJIEHHOU OT TOYEK B
uC,ecmu B(1,-3)u C(2;0).

KonTpoJsbHas padora Ne 3

1 BapuaHT

1). B tpeyronsuuke ABC £ A4 = 45°,
£B = 60°, BC = 3V2. Haiizurre AC.

2). JIBe cTOpOHBI TPEYTOJIbHUKA PABHBI
7 cmu 8 cm, a yron Mexay aumu paser 120°,
HaiinuTe TpeTbio CTOPOHY TpeyrojabHHKA.

3). Onpenenute BUA Tpeyronbuuka ABC, ecnu
A(3;9),B(0;6) C(4;2).

4). * B \ABC AB = BC, ZCAB = 30°, AE —
ouccektpuca, BE = 8§ cu. Haligute nnomanp
TpeyroiabHuka ABC.

2 BapuaHT

1). B tpeyromsunke CDE £ C = 3(°,
2D =45 CE =5v2. Haiimure DE.

2). JIBe CTOpOHBI TPEYTOJIbHUKA PABHbI
5 cmu 7 cm, a yron Mexy Humu pasen 60°,
HaiinuTe TpeTbio CTOPOHY TpEyrojabHHKA.

3). Ompenenute BUI TpeyronbHuka ABC, ecnu
A(3;9),B(0;,6) C(4;2).

4). * Bpombe ABCD AK — buccekTpuca yria
CAB,  ZBAD = 60°, BK = 12 cu. Haiire
TJI01IA b poMOa.

KoHnTpoJsbHa

s1 pa6ora Ne 4

1 Bapuant

1). Haiinure rutomanes kpyra v JUIMHY
OTpaHUYMBAIOIIEH €r0 OKPYKHOCTH, €CIIH
CTOpPOHA ITPABWJIBHOTO TPEYTOJIbHUKA,

BIIMCAHHOTO B HETO, paBHA 5V3 e
2). Beluncnure JUIMHY TyTH OKPYKHOCTH C
paauycoM 4 cm, eciu e€ rpagycHasl Mepa paBHa

2 BapHaHT

1). Halinure nuowmans Kpyra u JUIMHY
OTPaHHYHUBAIOIIEH €T0 OKPYKHOCTH, €CITH
CTOpPOHA KBaJipaTa, OMMMCAHHOTO OKOJIO HETO,
paBHa 6 cm.

2). Beraucnute [IMHY IyTH OKPYXHOCTH C
panuycoM [0 cm, ecnum €€ rpaaycHas Mepa paBHa
150°. Yemy paBHa I1011a/1b COOTBETCTBYIOIIETO

120°. Yemy paBHa IIIOII1h COOTBETCTBYIOIIETO

JTAHHOW Jyre KpyroBoro cekropa?




JTAaHHOM J1yre KpyroBOro cekropa?
3). IlepumeTp MpaBUIIBHOTO TPEYTOJILHUKA,

6\/5 CM.

BIIMCAHHOTO B OKPY>KHOCTb, PaBEeH

Haiinue nepuMerp npaBUIbHOTO
LIECTUYTOJIBHUKA, OIIMCAHHOT'O OKOJIO TOM XKe
OKPYKHOCTH.

3). [lepumeTp KBaspaTa, OMMMCAHHOTO OKOJIO
OKPYXKHOCTH, paBeH /6 om. Haiinute nepumerp
MPaBWJIBHOTO MATUYTOJIbHUKA, BIUCAHHOTO B ATY
K€ OKPYKHOCTb.

KonTpoabHa

s1 pabora Ne 5

1 BapuaHT

1). Haueptute pom6 ABCD. IloctpoiiTe oOpa3
3TOro pomoba:

a) MPU CUMMETPUH OTHOCUTEIHHO TOUKH C;

0) Mpy CUMMETPUU OTHOCUTEIBLHO MpsIMOi AB;

B) MIpY NapaJuIEIbHOM IIEPEHOCE Ha BEKTOP AC,
r) Ipx MOBOPOTE BOKPyT Toukk D Ha 60° mo
4aCOBOM CTpEJIKE.

2). lokaxxuTte, 4TO mpsiMasi, coaep Karias
CepeIUHBI BYX MapauIeIbHbIX X0
OKPYKHOCTH, IPOXOJIUT Yepe3 €€ LICHTP.

3). " HauepTuTe [Ba MapaielbHBIX OTPE3Ka,
JUIMHBI KOTOPBIX paBHblL. HAUEPTUTE TOUKY,
SBIISIOLLYIOCS] IIGHTPOM CUMMETPUH, TIPU
KOTOPOM OJIMH OTPE30K OTOOpaXkaeTcst Ha

JIPYTOK.

2 BapuaHT

1). Haueptute mapamienorpamm ABCD.
[Toctpoiite 06pa3 ITOro mapayieaorpaMma:

a) MPU CUMMETPUHU OTHOCUTEIHHO ToukH D;

0) Ipu CUMMETpPUHU OTHOCUTENBHO TpsimMoii CD;

B) NIPH NapaJuIeIbHOM NepeHoce Ha Bektop BD;
I') IpY IOBOPOTE BOKPYT TOUKU 4 Ha 45° IIPOTHUB
YaCOBOW CTPEJIKH.

2). Jlokaxxute, 4TO Mpsimasi, CoJepKaras
CCPCAVHBI TPOTHUBOIIOJIOKHBIX CTOPOH
napasiesIorpaMMa, poXoJUT Yepe3 TOUKY
IIEpECEUYECHUS €TI0 AUaroHaiei.

3)." Haueprure /Ba apasuie/IbHBIX OTPE3Ka,
JUITMHBI KOTOPBIX paBHBL. [locTpoiite nieHTp
[IOBOPOTA, IPU KOTOPOM OJMH OTPE30K
0TOOpaxkaeTcs Ha JAPYTOil.




