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1. HoscHuuTeabHas 3aMACKA

Hacrosimas pabovas yueOHasi mporpamMMa Kypca 1o anredpe uis 9-X KJIacCOB COCTaBJICHA B COOTBETCTBHH C:

NV R L

®denepanbHbIM 3aKk0HOM Ne 273-@3 ot 29.12.2012 «O6 ob6pa3oBanuu B Poccuiickoit @enepannmy;

CaHuTapHO- 21UAEMUOJOTMYECKUMH TPEOOBAHUAMU K YCIOBUSAM U opranuzanuu ooydenus B OV (yTBepxkaeHbl HocTaHOBIEHHEM [ 1aBHOTO
roCy1apCTBEHHOr0 caHuTapHoro Bpada P® ot 29.12.2010r. Ne 189)

®denepanbHBIM FOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOI'O 00IIEro 00pa30BaHus, YTBEP)KICHHBIM NpHKa3oM MuHMCTEpCcTBa
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897;

[Iporpammoii mo reomeTpuu s 7-9 kinaccoB oA pen. bypmucrosoit T.A. M: IIpocsemenue, 2015.

y4eOHBIM IIJIAHOM CpeHeH 0011e00pa3oBaTeIbHOM KO ¢ YIITyOIEHHBIM H3yUYeHHEM aHTJIHicKoro s3bika rpu [loconbcTBe Poccuu B
Benrpuu.

VYuebHOo-MeTonnyeckuM KomruiekcoM: nmpeamernas nunust JI.C. AtanacsH, B.®. Byrty3oB u np. - 'eomerpus: yue6. s 7-9 kiaccos
o0meodpazoBaTenbHbIX yupexkaeHuid. - M.: [Ipocsenienue, 2015

l'ocynapcTBeHHBIM CTaHIAPTOM OCHOBHOTO OOIIIET0 00pa30BaHMs 10 MaTEMaTHKE.

MecTo npeaMera B y4eOHOM IJIaHe

CornacHo yueOHOMY IIaHy Ha U3y4YEHUE MaTeMaTHKH B 9 Kilacce oTBoAMTCS 68 9 u3 pacuera 2 4 B HeAemto. [lanHas paboyast nporpamma
OpPMEHTUPOBaHa Ha yJauuxcs 9 kinacca, o0ydaronuxcs no 6azoBoMy Bapuanry. [IpoBeseHa KOppeKTHPOBKa IPOrpaMMBI 110 Y4eOHBIM yacam
IUI YBEJIMUEHUS 4acOB HAa IOBTOPEHHUE.

Hcnoab3yemplii yueOHO-MeTOAUYECKUI KOMILJIEKT:

OcHoBHasi InTEepaTypa

. JI.C. Aranacsn, B.®. byty30B u ap. - 'eomerpust: yue6. s 7-9 knace cp. mkonbl.- M.: [Ipocsemenue, 2015

JlonoHUTeIbLHAS JTUTEpPaTypa.
A.Il.LEpmiosa, B.B. I'ono6opoarsko. CamocTosiTenbHbIE U KOHTPOJIbHBIC paboThl , ['eomerpus, 9 kimace M.: Unekca,2012
A.B. ®@apkos- Tectsl o reomerpun Kk yueoHuky Aranacst JI.C. u ap.-M.: Dx3amen, 2010
[L.U. AnteiaoB. ['eomerpus. 7-9 knacc. Tectsl —M: JIpoda ,2001
JI.C AranacsH., B.®. Byty30B u np. -Pabouas terpans/ I'eomerpus 9-M.: [Ipocsemenue, 2011
JI.C. AtanacsH, B.® U3ydyenue reomerpuu B 7-9 kiaccax. Meronuka.- M.: [Ipoceemenue, 2011
T.A. BypmucrpoBa—I'eomerpus 7-9 knaccel. IIporpammer o0mieodpa3oBarenbHbIX yupexaenuii-M.: [Ipocsemienune 2009
b.I'. 3uB, B.M. Meiinep, A.I'." IlunakTnueckue Matepuaiibl 1o reometpuu st 9 knaccoB"; - M.: [Ipocsemenue, 2011



Hcnoab3yemsble caiThl.

1. http://alexlarin.net/ - caiiT it moarorosku xk EI'D u TA

2. http://reshuege.ru/ -caiit ans nonroroBku k EI'D u T'MA

3. http://school-collection.edu.ru/ -emuHas kosmekus MUGPOBBIX 00pa30BATEIBLHBIX PECYPCOB.
[TporpamMma obecrieunBaeT JOCTHIKEHUE CIEAYIONIUX PE3yIbTaTOB OCBOCHUS 00Pa30BaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMS:
IIpeomemmnoie pezyromamal.
1) oBnaneHure 6a30BBIM MOHSATHIHBIM alllapaToM IO OCHOBHBIM pa3zeiiaM COJICpIKaHUs; TPEACTaBICHNE 00 OCHOBHBIX M3YYaeMbIX MOHITUSAX (YUCIIO,
reoMeTpuueckas Qurypa, BEKTOp, KOOPAWHATHI) KaK BAKHEUIIUX MATEeMATUYECKUX MOJENSAX, TMO3BOJSIONIMX OIKCHIBATH U HM3y4aTh pEallbHbIC
MIPOIIECCHI U SIBJICHUS;
2) ymeHue paboTaThb C TEOMETPUUYECKUM TEKCTOM (QaHAIM3MPOBATh, M3BICKATh HEOOXOIUMYI0 MH(OpPMAIHIO), TOYHO M TPAMOTHO BBIPAKATH CBOU
MBICJTH B YCTHOH ¥ TMCBMEHHOW PEeUYH C MPUMEHEHUEM MaTeMaTHYeCKOH TEPMUHOJIOTHH U CHMBOIIUKH, HCIIOJIb30BaTh Pa3IMUHBIC S3BIKH MAaTEMaTHKH,
MIPOBOANTH KJIACCU(UKAIINHU, JIOTHUECKHE 000CHOBAHUS, JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM;
3) oBJa/ieHNEe HABBIKAMU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHACICHUH;
4) oBNaJICHHE TEOMETPUUYCCKUM SI3BIKOM, YMEHHE UCIOIB30BaTh €r0 JJIsi OMUCAHUS MPEIMETOB OKPYXKAIOIIETO MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX
MPEJCTABICHUI U H300pa3UTEIIbHBIX YMEHHI, IPUOOPETEHHE HABBIKOB T€OMETPHUYECKUX MOCTPOCHHIA;
5) ycBOeHHE CHCTeMAaTHYEeCKUX 3HAHMI O IUIOCKUX (DUTypax W UX CBOMCTBAaX, a TAKKE Ha HATJSIHOM yPOBHE — O MPOCTEHUIINX MPOCTPAHCTBEHHBIX
TeJax, yMEHUE MMPUMEHATh CHCTEMAaTHYECKIE 3HAHUS O HUX JIJISl PEIICHUS TEOMETPUICCKUX U MTPAKTUICCKHX 3a/1a4;
6) yMeHHUE H3MEpSTh JUIMHBI OTPE3KOB, BEIUYHMHBI YTJIOB, HWCIOJIB30BaTh (GOPMYIBI I HAXOXACHHUS MEPUMETPOB, IUIOMIANEeH H 00BEMOB
reoMeTpuueckux Guryp;
7) yMEHUE IPUMEHSITh U3YUCHHBIE TIOHSATHUS, Pe3YyIbTaThl, METOBI IJIsl PELICHUS 3a7a4 IPAKTHUECKOTO XapaKTepa U 3aa4d u3
CMEXHBIX TUCIHILIMH C HCIIOJIb30BAaHHEM TP HEOOXOIMMOCTH CITPABOYHBIX MaTePHAJIOB, KAIBKYIISITOPa, KOMITBIOTEPA.
Coaeprxanue yueOHOT0o Kypca

O0s13aTeJIbHBII MUHUMYM CO/IEP:KaHHUS OCHOBHBIX 00pPa30BaTeILHbIX IPOrPaMM

1.BekTopnsl. MeToa KOOpAUHAT.
[Tousitue BekTopa. PaBeHCTBO BeKkTOpoB. CIlOkKEHHWE M BBIUUTAHUE BEKTOPOB. YMHOXKEHHUE BEKTOpa Ha 4MCIIO. PasioxkeHue BeKTOpa IO JIByM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. IIpocreiimue 3aqaun B KoopuHaTax. Y paBHEHUS OKPY>KHOCTH U NpsMoil. [IpumeHeHne BEKTOpOB
Y KOOPJMHAT IIPU PELICHUH 3a4au.
OcHoBHas1 HeJIb —
HAyYUTh YYalIUXCsl BBITIOJIHATH NEHCTBUS HAJ BEKTOpAaMHU KaK HANpaBiICHHBIMU OTPE3KaMH, YTO BaXKHO MJISi MPUMEHEHHUS BEKTOPOB B (DUBHKE;
MO3HAKOMUTH C UCIIOJIb30BAaHMEM BEKTOPOB U METOJIa KOOPAMHAT MPHU PEUICHUH reOMEeTpUUecKuX 3aaa4. OCHOBHOE BHUMAHHE JIOJKHO OBITH YIENEHO
BbIPa0OTKE YMEHHI BBIMOJIHATH ONEpalliy HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO MpaBHJIaM TPEYrojibHUKA U MapajljiesiorpaMmma, CTpPOUTh BEKTOP,
PaBHBIN Pa3HOCTH JBYX JAAHHBIX BEKTOPOB, & TAKKE BEKTOP, PAaBHBIN IPOU3BEACHUIO TAaHHOIO BEKTOpPA HA JAHHOE YHCJIO).



2. CooTHOLIECHHS MeKAY CTOPOHAMM H yIJIaMH TpeyroibHuKa. CkaJsipHOe IPou3BeeHHe BEKTOPOB.

CuHyC, KOCHHYC U TaHT€HC yria. Teopemsl CHHYCOB U KOCHHYCOB. Pemenne TpeyronsHukoB. CKalIpHOE NIPOU3BEICHUE BEKTOPOB U €r0 IPUMEHEHHE
B FEOMETPUUYECKUX 3a7auax.
OcHoBHas HeJab —
Pa3BUTh YMEHHUE yUaIIUXCsl IPUMEHATh TPUTOHOMETPUUECKUN anmapar HpU pelIeHuH reoMeTpuueckux 3afad. CuHyc u KOocHHYC j1ro0oro yria ot 0
10 180 BBOAATCS € MOMOLIbIO €AUHUYHON OKPYXHOCTH, JOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB U BBIBOAMTCS €l OAHA (opMyJia IUIOMAan
TpeyrojibHuKa (IOJOBHHA MPOM3BEACHUS IBYX CTOPOH Ha CHHYC yIJIa MEXIYy HHMH). DTOT ammapaT HPUMEHSEeTCS K PEUICHHUI0 TPEYTrOJIbHUKOB.
CkanspHoe NpOU3BEIEHHE BEKTOPOB BBOJIUTCS Kak B (hU3MKe(IIPOM3BEAEHHUE UIMH BEKTOPOB Ha KOCHHYC yIyla Mexay Humu).Paccmarpusarorcs
CBOMCTBA CKAJIIPHOTO MPOHM3BEACHUS U €r0 MPUMEHEHHUE MPU PEUICHUH T'eOMEeTpHUecKuX 3a1ad. OCHOBHOE BHMMAaHHUE CIEAYeT YAETUTh BBIPAOOTKE
IIPOYHBIX HABBIKOB B IPMMEHEHUH TPUTOHOMETPUYECKOTO allapaTa IIpy PeLICHUH F€OMETPUYECKHX 3aad.

3. IlIMHA OKPYKHOCTH M IUIOIIAAb Kpyra.
IIpaBuiibHBIE MHOTOYTOIBHUKA. OKpPY)KHOCTH, OINHMCAHHAs OKOJIO NPaBUIBHOIO MHOTOYTOJIBHMKA M BIUCaHHas B Hero. IlocTpoeHme npaBuiIbHBIX
MHOI'OYTOJIbHUKOB. [{nuHa okpyxHocTH. [omans kpyra.
OcHoBHas Heab —
pacpuTh 3HAHUE YYALTUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS JUIMHBI OKPY>KHOCTH M IUIOIMIAIHN Kpyra U (POPMYJIbI ISl X BBIYMCICHHUS.
B Hauaze TeMbl JjaeTcs onpeneneHue NpaBUIbHOTO MHOTOYTOJIBHUKA U PACCMATPHUBAIOTCSA TEOPEMBI 00 OKPYXKHOCTSIX, OIMCAHHOM OKOJIO MPaBUIIBHOTO
MHOTOYI'OJIbHUKA M BIHMCAaHHON B Hero. C IOMOIIBIO ONKMCAHHOM OKPYKHOCTH PELIAIOTCS 3aadd O IMOCTPOEHUM IPABHIJIBHOTO LIECTHUYIOJIbHUKA U
IIPaBWJIBHOTO 2n-yrOJbHUKA, €CJIH J1aH IPABWIBHBIM N-yrojibHUK. (DOpMyIIbl, BBIPAXKAIOIIHAE CTOPOHY IIPABHIIBHOIO MHOIOYIOJBHUKA WU PaJHyC
BITMCAHHOH B HETO OKPYXHOCTH Yepe3 paryC OMUCAHHOM OKPYKHOCTH, UCIIOIB3YIOTCS IPU BBIBOAE (hOPMYJI JUTMHBI OKPY>KHOCTH U IUIOLIAIU KPyTa.

4. IBUKEeHUA
Otobpaxenue mockoctd Ha ceOs. [lonstue nmxenus, OceBas W ueHTpanbHas cumMmerpuu. IlapamnensHbiii nepenoc. IToBopot. Hanoxenus u
JBUKCHUSL.
OcHoBHasi neJb-
ITo3HakOMUTH ydamuMxcs C HNOHATHEM [BHM)KEHUS M €r0 CBOMCTBAMM, C OCHOBHBIMM BHJAMH IBH)KCHHH, CO B3aMMOOTHOIUCHUSMH HAJOXCHUM M
IBIOKEHUH. J[BMKEHHE TIIOCKOCTH BBOAMTCS Kak OTOOpa)keHHE IIOCKOCTH Ha ce0sl, COXpaHsIOIIee pacCcTossHuE MEX Ty Toukamu. [Ipu paccmoTpennn
BUJIOB JIBUJKEHUH OCHOBHOE BHHUMAaHME YIENAETCS MOCTPOSHHIO 0Opa3loB TOYEK, IPSAMBIX, OTPE3KOB, TPEYTOJbHUKOB IIPU OCEBOW U LIEHTPAIbHOU
CUMMETpHUSAX, NapajyieIbkHOM TiepeHoce, mnoBopoTe. Ha 5>(dexkTuBHBIX nNpuMepax NOKa3bIBaeTCd NPUMEHEHHE JBWKCHUN TMPH PELICHUU
reoMeTpHYecKuX 3anad. [oHsaTHE HaIO0KEHUsT OTHOCUTCA B JaHHOM KypCe€ K YMCIy OCHOBHBIX NOHATHH. J[OKa3bIBA€TCs, YTO MOHATUS HAIOXKCHUS U
JBYDKEHUS SIBIISIIOTCSI DKBUBAJICHTHBIMU: JTI000€ HaJIOKEHHE SIBJISETCS JABM)KEHHUEM IUIOCKOCTH U 0OpaTHO. M3yueHue noKa3zaTelbCcTBa HE SBISETCS
00513aTeNIbHBIM, OJJHAKO CIIEAYET PACCMOTPETH CBSA3b MOHATUIN HAJOKEHUS U IBUKECHHUS.

5. 006 akcuomax reomeTpun
becena 06 akcuomax reoMeTpHH.
OcHoBHasi neJb-



Jlatb Oonee riry0OKOe MpeACTaBIeHUE O CHCTEME aKCUOM TUIAHUMETPUHU U aKCUMOMATUYECKOM MeTojzie. B MaHHOI TeMe paccKaszbIBAaeTCs O Pa3IUYHBIX
CUCTEMaXx BBEJICHUS MMOHSATHS PaBEHCTBA UTYP.

6. HauanbHble cBeleHUs U3 CTEPeOMeTPHUH
[Tpeamer Ctepeomerpun. ['eomeTpudeckre Teja U MOBEPXHOCTH. MHOTOTpaHHUKH: TIPU3Ma, MapajuIeNieIuIe 1, MupaMua, GOpMyJIIbl 11T BEIYUCICHUS
ux 00bemMoB. Tena u MOBEpXHOCTH BpallleHUs: IWIMHID, KOHYC, cdepa, map, GopMyIIbl JUTs BRIYMCICHUS UX IUIONIAIeH TOBEPXHOCTEH U 00bEMOB.
OcHoBHAas LeJIb-
I[aTb Ha4YaJIbHOC Hpe,Z[CTaBJIeHI/Ie O TeCllax " HOBerHOCTSIX B HpOCTpaHCTBe; IIO3HAKOMUTH yLIaIJ_II/IXCSI C OCHOBHBLIMH (bOpMyJIaMI/I IJIA BBIYUCIICHUS
TJI0IAIeH TOBEPXHOCTEH U 00bEMOB TeJ.

7. IloBTOpenue. Pemenue 3agay.

1. TemaTnueckoe NJIAHHPOBAHNE

N KouaunvecTBo KonTpoasnas
n/n Coaep:xanue yueOHOIro MaTepuaJia YACOB KoppexTuposka paboTa
1. I'naBa 9. BekTopsl. 8 8 -
2. I'maa 10. MeTox koopiuHar. 10 10 1
3 I'naa 11. CooTHOIIEHNE MEKTy CTOPOHAMU U YTIIAMHU TPEYTOJIbHUKA. 11 11 1
4 I'nmaBa 12. J/In1Ha OKpY>KHOCTH U IUIOIIAb Kpyra. 12 12 1
5 I'naBa 13./IBmkeHUS 8 7 -
6 I'maBa 14. HauanbHble CBEIEHUS U3 CTEPEOMETPUU 8 5 -
7 006 akcromMax TUTAHUMETPUH. 2 2 -
8 [ToBTOpEHME. 0 13 1
Hroro: 68 68 4

3. Ilaanupyemble pe3yJabTaThl

Harasinnas reomerpus
BhIyCKHUK Hay4YUTCS:
1) pacrio3HaBaTh Ha YepTekaxX, pUCYHKAX, MOJICNIAX M B OKPY)KAIOLIEM MUPE TUIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;
2) pacno3HaBaTh pPa3BEPTKHU KyOa, IPAMOYTrOIBHOTO MapajuleenuIeaa, IPaBUIbHON MUPpaMUbl, HUIMHIPA U KOHYCA;
3) onpenensaTh 1Mo JIMHEHHBIM pa3MepaM pa3BEPTKH (HUTYpbI TMHEHHBIE pa3Mepsl caMoil pUrypsl 1 Ha000pOT;



4) BBIYUCIATH 00BEM NMPSAMOYTOIHHOTO NapalljieNieUIe a.
Buinycknux nonyuum 603modcnocms:
5) eviuucnams 00bEMbL NPOCMPAHCIMEEHHBIX 2€0MEMPUUECKUX PUSYP, COCIABNEHHBIX U3 NPAMOY20NbHBIX NAPANLENeNnUnecos;
6) yenybums u pazeume npeoCmasieHus 0 nPOCMpPAHCMBEHHbIX 2e0MEMPUECKUX ueypax;
7) npumensams nousamue pazeEpmru 015 6bINOIHEHUS NPAKMUYECKUX PACYEMOS.
I'eomeTpuueckue purypni
BrinyckHUK Hay4uTCs:
1) monb30BaTHCS S3IKOM I€OMETPUH JIJIs1 OUCAHUS MPEAMETOB OKPYKAIOILIEr0 MUPA U MX B3aUMHOI'O PACIOI0KEHNUS;
2) pacno3HaBaTh U U300pakaTh HAa YePTEkKaX U pUCYHKAX reoMEeTpUUecKre GUTrypsl U UX KOH(PUTypanuu;
3) HaxOAWTh 3HAYCHUS JJIUH JTUHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHS, TpaaycHyIo Mepy yriioB oT 0 1o 180°, mpumensis
OTIpeNieNIeHus, CBOMCTBA M MPHU3HAKH (PUTYP U MX 3JIEMEHTOB, OTHOIIEHUS (GUryp (paBeHCTBO, OJ00HE, CAMMETPUH, IIOBOPOT,
napajuieIbHbIN MIEPEHOC);
4) oniepupoBaTh C HAYATHHBIMHU MOHATUAMU TPUTOHOMETPHUH U BBITIOJIHATH 3JI€MEHTapHBIC ONEpaliul HaJl PYHKIIUSIMH YIIIOB;
5) pemaTh 3a/1a4M Ha 10Ka3aTeIbCTBO, ONUPAsCh HA U3yUYEHHBbIE CBOICTBA (PUT'Yp M OTHOUIEHUH MEXKAY HUMU U IPUMEHsS NU3yUCHHbIE
METO/Ibl JOKA3aTENIbCTB;
6) pelaTh HECIOXKHBIE 33]a4l Ha TOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHMS C TIOMOLIBIO LIUPKYJIS U TUHEHKH;
7) pewiaTh NpOCTEUINE MIIAHUMETPUUECKUE 3a]]a4l B IPOCTPAHCTBE.
BoinyckHux noayuum 603M0OHCHOCb:
8) oerademv memooamu peuienus 3a0ay HA BLIYUCIEHUS U OOKA3AMENbCMEA. MEMOOOM OM NPOMUEHO20, MEMOOOM NOOO-
ous, Mmemooom nepedbopa 6apuanmos u MemoooM 2e0MempUIecKux Mecm moyex;
9) npuobpecmu onvim npuMeHeHUs aneedpauiecKko20 U mpueoHOMempuiecKko20 annapama u uoel OB8UNCEHUs NPU peuleHUY 2eoMempudecKux 3a0ay;
10) osnademv mpaouyuonHol cxemoli peuteHus 3a0ay Ha NOCMPOEHUe ¢ NOMOWLIO YUPKYIA U TUHEUKU. AHAU3, NOCIPOeHuUe,
00KA3amenbcmeo U UCCie006aHue;
11) nayuumscs pewiamsv 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MECA MOYEK U MemoooM noooous;
12) npuobpecmu onvim ucciedo8anus c0UCME NIAHUMEMPULECKUX Pueyp € NOMOUYbIO KOMNBLIOMEPHBIX NPOZPAMM,
13) npuobpecmu onvim binoIHeHUs NPOeKmMoe no memam.: «I eomempuueckue npeodopazosanus Ha niockocmuy, «Ilocmpoenue ompesxoe no
Gopmyner.
HN3mepenne reoMmeTpu4ecKux BeJTUYMH
BeinmyckHUK Hay4uTCs:
1) ucnonb3oBaTh CBONCTBA U3MEPEHMSI JUIMH, TUIOIIAIEH U YIJIOB IIPU PELIECHUH 337a4 Ha HAXOKAEHHUE UIMHBI OTPE3KA, AJIUHBI
OKPY’KHOCTH, JUIMHBI yT'M OKPY>KHOCTHU, IPATyCHON MEpHI yria;
2) BBIYUCIATH JUIMHBI JUHEWHBIX 3JEMEHTOB (DUTYp M HMX YIJIbI, HCIOJB3YS (OPMYINbI UIMHBI OKPY)KHOCTH M JUIMHBI TYTH
OKPY>KHOCTH, (hOPMYJIBI IUTOIIaAeH Guryp;



3) BBIUMCIIATH IJIOLIAAN TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB, TApAJIEIOrPaMMOB, Tpaleluii, KpyroB U CEKTOPOB;

4) BBIYHCIIATE JUTUHY OKPYXKHOCTH, JUTUHY YT OKPY>KHOCTH;

5) pemaTh 3a/1a4M Ha JI0OKA3aTEIBCTBO C UCMOIB30BaHUEM (OPMYIT JITHHBI OKPYXHOCTH U JJTUHBI YT OKPYKHOCTH, (OPMYIT
riomanei ¢uryp;

6) pemaTL HpaKTI/I‘ICCKHe 3a4da4u, CBA3aHHBIC C HAXO0XKACHHUCM I‘COMGTpI/I‘-IeCKI/IX BCJIIMYNH (I/ICHOJIB?)YSI HpI/I HGO6XO,Z[I/IMOCTI/I
CIIPABOYHHMKHU M TEXHUYECCKHE CPEJICTBA).

Buvinyckuux nonyuum 603mMoxicHOCMb.

7) 8b1MUCIAMb NAOWAOU PUSYP, COCMABTICHHBIX U3 08YX UIU OOoNee NPAMOY20IbHUKO8, NAPALLEI0ZPDAMMOS, MPEY20IbHUKOS,
Kpyea u cekmopa,

8) sbiuucaamsb nIOWAOU MHO2OY20bHUKOG, UCNOIb3YSI OMHOWEHUSI PABGHOBEIUKOCIU U PABHOCOCIABLIEHHOCTIU,

9) npuobpecmu onvim npuMeHeHUs. aneedpauiecKkoeo U mpuUeoHOMEempUYecKo20 annapama u uoeti O8UNHCeHUs NPuU peuleHul
3a0ay HA GbIUUCTIEHUE NIOWAOEU MHO20Y20/IbHUKOG.

Koopaunarsi
BeinyckHuK Hay4uTcs:
1) BBIYMCIATH JUIMHY OTPE3Ka IO KOOPAMHATAM €TI0 KOHIIOB; BEIUUCIIATE KOOPIAUHATHI CEPEUHBI OTPE3Ka;
2) nCIoJIb30BaTh KOOPAUHATHBIN METOJ 111 U3yYEHUS CBOMCTB MPSMBIX U OKPYKHOCTEH.
Buinyckuux noiyuum 603MOo*CHOCb.
3) oénademv KOOPOUHAMHBIM MEMOOOM PeulenUs 3a0a4 Ha 8blYUCTeHUe U OOKA3AMEeNbCMBO;
4) npuobpecmu onvim UCNOIL308AHUA KOMNLIOMEPHBIX NPOCPAMM OJIsL AHAIUZA YACMHBIX CIYYAEE8 83AUMHO20 PACNONONCEHUS]
OKpYIICHOCHEN U NPAMbIX,
5) npuobpecmu onvim evinonnenus npoekmos Ha memy «lIpumenenue KOOpOUHaAMHO20 MemoOa NPU peuieHuly 3a0a4 Ha
8blYUCTEHUE U OOKA3AMETLCMBOY.

BekTops!
BbInycKkHHUK Hay4YHUTCS:
1) omepupoBaTh ¢ BEKTOpaMHU: HAXOJIUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JaHHBIX T€OMETPUYECKH, HAXOIUTH BEKTOD,
PaBHBIM MPOU3BEACHUIO 33IaHHOTO BEKTOpA HA YUCIIO;
2) HaxOJWTb Il BEKTOPOB, 33aHHBIX KOOPAMHATAMU: JUTMHY BEKTOPA, KOOPJMHATHI CyMMBI U pa3HOCTH ABYX U OoJiee
BEKTOPOB, KOOPAMHATHI POU3BECHHS BEKTOpA Ha YUCIIO, IPUMEHSS IPU HEOOXOIMMOCTH COYETATeNbHBIH,
[IEPEMECTUTENBHBIN U PACIIPEACIIUTEIbHBIN 3aKOHBI;
3) BBIYUCIATH CKAJISIPHOE IPOU3BEIEHNE BEKTOPOB, HAXOAUTh YroJl MEKY BEKTOpaMH, YCTAHABIIUBATDH MEPIEHIUKYISIPHOCTD MPSMBIX.
Buvinycknux nonyuum 603mMoxicHoCmb.!
4) oen1aoemv 6eKMOPHLIM MEMOOOM OJIsl peuleHUs 3a0ad Ha 8bIYUCTEHUe U OOKA3AMEeNbCME0;
5) npuobpecmu onvim evinoHenus npoekmoes Ha memy «lIpumenenue 6eKkmopHo20 Memooa npu peuweHuu 3a0ay Ha



BbIUUCTCHUE U OOKAZAMENbCIEOY.

Ouenka nuceMenHbIX padbom yuaumjuxca no mamemamuke
OtmeTka «5» CTaBHUTCS, €CIH:
v/ paboTa BBIIOJIHEHA BEPHO U TIOJHOCTHIO;
v/ B JIOTHYECKUX PACCYXICHUSIX U 000OCHOBAHUM PEUICHHS HET MPOGEIIOB U OMIMOOK;
v/ pellieHne He COIAEPKUT HEBEPHBIX MATEMATHUECKUX YTBEPIKICHUM (BO3MOXKHA OJIHA HETOYHOCTH, OIHCKA, HE SABJIAIOMIASLCS
CJICZICTBUEM HE3HAHUS WM HETIOHUMaHUs y4eOHOTO MaTepuana).
OT1MmeTKAa «4» CTaBHUTCS, SCIIH:
v/ paboTa BBIMOJHEHA TTOJHOCTHIO, HO 00OCHOBAHUSI [IIar0B PEIICHUS HEOCTATOYHBI (€CITH YMEHUE 0OO0CHOBBIBATH PACCYKICHHS
HE SIBJISIOCH CTIEIUATIbHBIM 00BEKTOM ITPOBEPKH);
v/ jomyineHa oJHa OmMOKa WK JBa-TPH HEJ0YETa B BBIKIAKAX, PUCYHKAX, YePTexax Win rpadukax (eciam 5TH BUJBI pabOThI
HE SIBJISUTACH CIICIIMAIBHBIM 00BEKTOM MPOBEPKHU);
v/ BBINOJHEHO 0€3 HEJI0YETOB HEe MeHee ¥4 3a/aHHui.
OT1MmeTKAa «3» CTaBUTCS, SCIIH:
v’ jomymieHsl 6osee 0HOM OmKOKY Wik 6ojiee TPEX HEJI0YETOB B BBIKIAIKAX, YEPTEkKAX WIH IpadrKax, HO yUaI[UHCs BIIaeeT
00s13aTeTbHBIMU YMEHHUSIMU 110 TIPOBEPSIeMOl TeMe; 0e3 HEJJ0OUETOB BHITIOJHEHO HE MEHEe MOJIOBUHBI pabOTHI.
OTMeTKA «2» CTaBHUTCS, €CIIH:
v/ JIONyIIEHBI CYIECTBEHHBIE ONIMOKH, TIOKA3aBIIKeE, YTO YYalIuiics He BiIaJeeT 00s3aTebHBIMU YMEHUSIMH 110 JaHHOW TeMeE B
MOJIHOM Mepe;
v/ IPaBWJILHO BBIMOJIHEHO MEHEE TIOJIOBHHBI Pa0OTHI
OueHnka yCmHbIX 0meemos yuauuxcsa no Mamemamuxe
OTBeT OlIeHUBAETCS OTMETKOM «5», €CIIM yYallluics:
v/ MOJIHOCTBIO PACKPBUI COJEPXKAHNE MaTepralia B 06beMe, MPEIyCMOTPEHHOM IIPOrpaMMOii;
v\ U3IOKWI Marepuai TPAaMOTHBIM SI3BIKOM B  ONpEACIEHHOW JIOTHYECKON IOCNIE0BATENBHOCTH, TOYHO HCIOJbB3Ys
MaTeMaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;
v/ IPaBWJILHO BBIMNOJHMI PUCYHKH, YEPTEKH, IPAQUKH, COMTYTCTBYIOIINE OTBETY.
v/ [oKaszaj yMeHHE WIUTIOCTPUPOBATH TEOPETHIECKHE TTOJIOKEHUSI KOHKPETHBIMH TIPUMEPAMHU, IIPUMEHSTh UX B HOBOW CHTYallUH
MIPY BBITIOJIHEHUH MPAKTUYECKOTO 33/1aHNUS;
v’ [POJEMOHCTPUPOBAI YCBOCHHEC paHEe W3YYEHHBIX COIMYTCTBYIOIINX BOIMPOCOB, CHOPMHPOBAHHOCTH M YCTOWYHUBOCTH
UCIOJIb3YEMBIX YMEHUN U HaBBIKOB;
v 0TBeYaJ CaMOCTOSTEJIbHO 0€3 HABOMSAIIMX BOMPOCOB yYUTENs. BO3MOXHBI OJHA - JIBE HETOYHOCTH TPU OCBEIICHUH
BTOPOCTETIEHHBIX BOIIPOCOB WJIM B BHIKJIAJIKaX, KOTOPbIE YYEHHK JIETKO HUCIIPABUII 110 3aMEYAHUIO YUUTETIS.



OTBeT oLleHUBAETCS omMemKoul «4», €CITU OH yOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY «5», HO IPH 3TOM UMEET OJIUH U3 HEJTOCTaTKOB:

v’ B U3JIOKEHUH JOMYLIEHBI HEOOJBIIKE IPOOEIIbI, HE HCKA3UBIINE MATEMATHYECKOE COJIEPIKAHNE OTBETA;

v/ JIONyLIEHBI OJIMH — JBA HEJOYETA IPH OCBEIIIEHUH OCHOBHOIO COJIEPIKAHUS OTBETA, HCIIPABICHHBIE 110 3aMEYAHUI0 YIUTES;

v jomyiieHsl omMOKa WM 0oJiee JBYX HEJOYETOB IPU OCBEIICHUU BTOPOCTENEHHBIX BOIPOCOB MM B BBHIKIAIKaX, JIETKO
MCIIPABIICHHBIE 110 3aMEYAHUIO YUUTEIS.

OtMeTka «3» CTaBUTCS B CIEAYIOLIUX CIydasX:

v HENOJHO WJIM HEMOC/IEI0BATENBHO PACKPBITO COJAEPKAHWE MaTepuaga, HO IOKa3aHo oOllee IOHMMaHHWE BOIpOCa H
MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC MJIs JNajdbHEHIIEero YCBOSHHS IPOrPaMMHOTO Marepuaina (ompeaeleHHbIC
«TpeboBaHUSAMU K MaTEMaTHYECKOI MOJATOTOBKE YUAIIUXCSI»);

v\ MMEINCh 3aTPyIHEHHs WK JONYIIEHBI ONIMOKHM B ONpPENeeHIH OHITHI, MCIIOIB30BaHUN MAaTEMATHYECKOM TEPMUHOJIOIHH,
YyepTekax, BhIKJIAKaxX, UCIIPABJICHHbIE ITOCJIE HECKOIbKUX HAaBOASIINX BOIPOCOB YUUTES;

v yYEHHK HE CIIPaBHICS C IPUMEHEHHEM TEOPUH B HOBOM CHTYAIlMU IIPU BBIMOJHEHHH MIPAKTHYECKOrO 3aaHusl, HO BBIIOJIHHI
3aJlaHus 0053aTEILHOTO YPOBHS CII0KHOCTH 110 JAHHOM TEME;

v’ [IpH U3JI0KEHHH TEOPETHYECKOIO MaTepUalla BbIABJIeHa HEJOCTATOUHAs CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHUM U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIEAYIOMINX CIydasx:

v’ He pacKphITO OCHOBHOE COJIEp)KaHUE YUeOHOr0 MaTepuaa,

v 00HapyKeHO HE3HAHUE UM HEIOHUMAaHHE YUCHUKOM OOJIbLIEN MM HanboJjIee BaXKHOM 4acTH y4eOHOro MaTeprana;

v/ JomyIIeHbl OMMOKK B ONPeNeIeH!H TIOHATHI, IPU UCIIOIB30BAHUM MAaTeMaTHYECKONH TEPMHMHOJIOTHH, B PUCYHKAX, YepTEkKax
WK rpadukax, B BEIKIAJKaX, KOTOPbIE HE UCIIPABJICHBI MOCIE€ HECKOIbKUX HABOSAIINX BOIPOCOB YUUTENS.

[Tpu orieHKe MUCHMEHHBIX M YCTHBIX OTBETOB YUHUTENh B MIEPBYIO OUEPE/Ib YUUTHIBACT MTOKA3aHHBIC YIAIIUMUCS 3HAHUS U YMEHUSI.

OreHKa 3aBHCUT TAKXKE OT HAJMYMUS M XapaKTepa MOrpeIHOCTeH, JOMyIEHHBIX yYallluMHUCS.
Cpenu norpemnHocTe BEIACTAIOTCS OMUOKY U HET0UETHI.
Ommoka — 5TO MOTrPeNIHOCTh, CBUACTEIBCTBYIOIIAS O TOM, YTO YUEHUK HE OBJIA/IE] TEMHU 3HAHUSMH U YMEHUSMU (CBSI3aHHBIMHU C
KOHTPOJIMPYEMBIM pa3/iesIoM, TEMOM ), KOTOPbIE OIpeieIeHbl IPOrpaMMOii [0 MaTEMaTUKE JUIs CPEeTHEN IIKOJIBI.
K ommbkam OTHOCSATCS MOTPEIIHOCTH, KOTOphle OOHAPYKUBAIOT HE3HAHUE y4aluMucs (opmMyll, IpaBUil, OCHOBHBIX CBOMCTB H
QITOPUTMOB, HEYMEHUE MX MPUMEHSATh, HAIPUMEp, MOTEPsi KOPHS WM COXpaHEHHE MOCTOPOHHErO KOpHS B OTBETE, HEYMEHUE
CTPOUTH U YUTATh Tpaguku GyHKIUH B 00bEME MPOrpaMMHBIX TPEOOBAHUN U T.I1.; @ TAKXKE BBIYMCIUTEIbHBIC OIIHMOKU, €CITU OHU
HE SBJISIOTCS ONMKUCKAMU U IPUBEIIN K UCKAXKEHUIO WK CYHIECTBEHHOMY YIPOLICHHIO 3aauu.
Henpo4eToM CUMTarOT MOTPEIIHOCTD, YKA3bIBAIOIIYIO JIMOO HAa HEJOCTATOYHO MOJHOE, IPOYHOE YCBOCHHE OCHOBHBIX 3HAHHMH M
YMEHUH, 1100 Ha OTCYTCTBHE 3HAHUU, KOTOPHIE IPOTPAMMOM HE OTHOCSITCSI K OCHOBHBIM.
K Hemoueram OTHOCATCS OMHMCKH, HEJOCTATOYHOCTh HWJIM OTCYTCTBHE HEOOXOIUMBIX MOSCHEHHWH, HEOpPEKHOE BBHINOJIHEHUE
yepTeka (€clii YepTexX SBISICTCS HEOOXOIWMBIM 3JIEMEHTOM peIIeHHs 3aaadn), opdorpaduueckue ONMMOKK MpU HAIMCAHUHU



MaTeMaTUYeCKUX TEPMUHOB U T.II.
['panuna mexay ommrOKkaMu U HeI0UETaMU SIBJISIETCS] B HEKOTOPOH cTeneHu ycaoBHOU. [1pu onHuX 00cTOoATENbCTBAX AOMYILIEHHAS

YUYAIIUMUCS MTOTPELUIHOCTh MOXKET PacCMaTpPUBAThCA YUUTEIEM KakK OIMOKa, B IPyroe BpeMs U MpU JIPYTUX 0OCTOATENbCTBAX —
KaK HeJ0YeT.

IIpumepHbIe KOHTPOJIbHbIE PA0OTHI.

Koumponvnan paboma Ne 1
Memoo koopounam

B, a=-b+-C,b{3-2},¢{-6;2}.
1.Haiidume xoopounamel u onuny éexmopa & ecnu 2
2. Jlanwl koopounamwl eepuiun mpeyeoarvhuxa ABC: A (-6; 1), B (2; 4), C (2, -2).
Jokaosicume, umo mpeyeonvnux ABC pasnobedpennulil, u HallOume 8biCOmMy mpey2oibHUKA,
NPOBEOEHHYIO U3 8ePUIUHbL A.
2 2

(x—1)" +y*=9. .
3. Oxpyorcnocmsb 3a0ana ypasHenuem Hanuwume ypaenenue npsamoti,
npoxoosaujeli uepes eé yeHmp u napauiebHol 0CU OPOUHAM.

Koumponvnasa paooma Ne 2
Coommnouwienusn mexicoy CmopoHamu u yenamu mpey2oabHuKa.
Ckanapuoe npouszgeoenue 6eKmopoa.
1. Hatioume y2on meacoy ayuom OB u nonosxcumenvrotl noayocvio Ox, eciu B(3; 3).

2. Pewuume mpeyzonvnux BCD, eciu /B=45,/D=60',BC=13em.
3. Hatioume xocunyc yena A mpeyeonvnuxka ABC, ecnu A(3; 9), B(0,6), C(4,2).

Konmpononaa pavoma Ne3
Jlnuna okpys#cnocmu u niowaos Kpyza
1. Ilepumemp npasunibHo20 Mpey2oabHUKA, BNUCAHHO20 8 OKPYICHOCMb, pagen 45 cm. Haiioume
CMOPOHY NPABUTLHO20 BOCOMUY2OJbHUKA, BNUCAHHOZ0 8 TY HCE OKPYHCHOCHIb.
2. Hatioume niowaos kpyea, eciu niowab 6NUCAHHO20 8 02ZPAHUYUBAIOWYIO €20 OKPYHCHOCHb
keaopama paeua 72 Om>.




3. HallOume OUHY Oyeu oKpyscHocmu paouyca 3 cm, ecau eé epadycruasn mepa pasia 150°.

Koumponvnana paooma Ned. Hmozoeasn
1. B mpeyzonvruuxe ABC mouka D — cepeduna cmoponwvl AB, mouxa M — mouxa nepeceuenus
MeouaH.

a) Bvipasume eexmop MD uepes 6eKmopul MA , MB 4 6eKmop AM uepes 6eKmopul AB 4
AC

6) Haiioume cxanspnoe npoussedenue AB-AC  ocny AB=AC=2,/B=75.
2. Jlanvt mouku A(1; 1), B(4; 5), C(-3, 4).

a) Hokaxcume, umo mpeyeonvhux ABC pasnobeopennwiii u npsamoy2oibHbiil.
6) Haiioume onurny meouansvt CM.

3. B mpeyzonvnuxe ABC ZA=a>90.2B=F, o oma BD pasna h.
a) Haiioume cmopony AC u paduyc R onucanuot oKpyICHOCMU.

6) Boruuciume 3navenue R, ecnu & = 120°, f=15",h = 6em.
4. Xopoa oxpysicnocmu pasna a u cmseusaem oyey ¢ 120°. Hatioume:
a) onuny oyau, 6) niowadsb ceKmopa, 02PAHULEHHO20 YOt 0Y20lUl U 08YMs paouycamu

Kpurepun uToroBoii KOHTPOJIbHOI PadOTHI.
Kaxue ymenus nposepsiromces:
v/ IpUMEHATH (POPMYJIBI IIPH PELIEHUH 3a/1aY;
v/ peliaTh 3aj1a4u Ha J0Ka3aTeIbCTBO C MCIIOJIB30BaHHEM (HOPMYJI;
v/ IPUMEHSATH TEOPEMBI CUHYCOB U KOCHHYCOB;
v BLIYMCIIATH CKAISPHOE IPOU3BEIECHHE BEKTOPOB
CKOIbKO 3a0aHUll He0OX00UMO SbINOIHUMb HA OMMeEmKU «3» , «4» , «5»

OTMETKA «3» «y «5»
KOJI-BO 5 3agaHuin 6-7 3amanuii | 8 3amaHuu
3aJIaHUN

Ecnu 3a1anue coep>KuT MyHKTHI a), 0) U T.JI., TO K&XKAbIM MYHKT CUNTAETCs KaK OTJCIBHOE 3a/JaHue.




