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INOACHUTEJIBHASA 3ATINCKA

Hacrosmas mporpamma mo reometpuu B 9 «A»,9 «M» knaccax B 2019-2020 ygueGHOM

roJly COCTaBJe€Ha Ha OCHOBE (peliepaibHOr0 KOMIIOHEHTa rOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO 0O0IIero
o0Opa3oBaHMs, MPUMEPHBIX MPOrpaMM [0 MaTeMaTHKe, NMPUMEPHOI MHporpammbl 0011e00pa3z0oBaTENbHBIX
YUPEKIECHUN TI0 TEOMETPUH 7—9 KJTacChl C yU4ETOM CIICYIONIEH HOPMAaTUBHOM Oa3bl:.

1.

2.

7.

®denepanpHblil 3akoH Poccuiickoit deneparuu ot 29.12.2012 Ne273-D3 « O6 06pa3oBaHuy B
Poccuiickoit ®eneparum» (craths 7)

[Tpuka3z Munobpuayku Poccun ot 17.12.2010r. Ne 1897 «O06 yTBepKI€HIHU U BBEJICHUHU B JICHCTBUE
benepanbHOro 00pa30BaTEIILHOTO CTAHIAPTa OCHOBHOTO 00IIEero 00pa3oBaHus» (B peIaKIUuu
[TpukazoB Munoopuayku Poccun ot 29.12.2014r. Ne 1644, ot 31.12.20151. Nel1577)

[Tpuka3 Munucrepcta odpazoBanus u Hayku PD ot 17 mast 2012r. Ne 413 « OO0 yTBepKaeHUU
®enepanbHOro I'ocyaapcTBeHHOT0 00pa30BaTeIHLHOrO CTaHAAPTA CPEAHETO (IIOJIHOTO) 00IIEro
o0pa3oBaHU»

[Tpuka3z Muno6puayku Poccun ot 31.12.20151. Ne 1578 «O BHeceHur n3MeHeHUH B (heiepaibHbIN
rOCy/IapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEIHETO 00IIero 00pa30BaHus, YTBEPKICHHBIN
npuka3zoM MuHUcTepcTBa 00pa3zoBanus u Hayku PD ot 17 mas 2012r. Ne 413y
CaHuTapHO-3MUAEMHUOJIOTUYECKHE MPaBHia U HOpMbl «CaHUTAPHO-TTHIEMHOIOTUUECKHE
TpeOOBaHUS K YCIOBUSAM M OpraHu3anuy oOydeHus B o0ieoopa3oBarenbHbx yupexaeausx. Canllun
2.4.2.2821-10», yrBepxaennsie [loctaHoBneHHEM [ TaBHOTO roCy1apCTBEHHOTO CAaHUTAPHOTO Bpaya
Poccuiickoit @enepanuu ot 29.12.2010r.,3apeructpupoBanusie B Muntocte PO 03.03.2011r. Ne
1993 ¢ usmenenusimu Ha 24 Hos0ps 2015 rona.

MunuctepctBo npocsemnienust Poccuiickoit @eneparnuu (Munmnpocsemenus Poccun) npukasz «08»
Mmast 2019 roga Ne 233 MockBa «O BHeceHUH U3MeHeHuH B defiepanbHbli IepeyeHb YUeOHUKOB,
PEKOMEHIyEMBIX K UCIOJIB30BAHUIO TP PeaTU3alMi UMEIONIUX TOCYJaPCTBEHHYIO aKKPEAUTAIIIO
0o0pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO 0OIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00IIero
o0Opa3oBaHWsI, YTBEPKIACHHBIN MprkazoM MUHUCTEpCTBA pocBenienns Poccuiickoit denepanuu ot
28 nexabps 2018r. Ne 345

VYueOuslii mnan rumHazuu Ha 2019- 2020 yueOHbIi roj

OO6yuatomuecs, UX POAUTENH (3aKOHHBIE TPECTABUTENN) O3HAKOMIICHBI C YCIIOBUSIMU O0Y4YEHHUS B paMKax
(benepanbHOro TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa (IIPOTOKO OOIIETUMHA3UYECKOTO
poautensckoro codpanust Ne 4 ot 22.05.2019r. )

Pabouas nporpamMa 1o reoMeTpun A 9 Ki1acca cocTaBieHa Ha ocHoBe IIporpaMMbl OCHOBHOTO 0011I€ro
obpazoBanus «I'eomerpus 7-9 knacco». JIuneinslit kype. ABropsl JI.C Aranacss, B.®.byrycos
«'eomerpus 7-9».

[IporpamMmmMa KOHKPETH3UPYET COJIEpKAHUE TPEAMETHBIX TEM 00pa30BaTEILHOTO CTAaHAApTA U JAET
MIpUMEPHOE pacmpesielieHne y4eOHbIX YacoB IO pasjienaM Kypca.

Y4eOHO-MeTOAUYECKas IUTepaTypa
I'eomerpust: 7—9 k. / JI. C. Aranacss, B. ®@. byrysos, C. b. Kagomues u 1p. — M.: Ilpocsenienue,
2004—2011.(1.24.31.1)
I'eomerpust: pabouas terpans: 9 k. / JI. C. AranacsH, B. ®@. byry3os, 1O. A. I'nazkos, 1. 1.
KOnnnra. — M.: [IpocBemenue, 2004-2011.
3ue b. I'. T'eometpus: nuaakt. Matepuansl: 9 k. / b. I'. 3uB. — M.: [IpocBemenue, 2004—2011.
Nzyuenune reomerpuu B 7, 8, 9 kinaccax: MeToJ, peKoMeHaauuu: kKH. A yuautens /JI. C. Atanacss,
B. ®@. byry3o0s, 0. A. I'nazkoB u ap. — M.: [IpocBemienue, 2003—2011.
Muwenko T. M. I'eometpust: Tematudeckue tectsl: 9. /T. M. Mumenko, A. /. binakos. — M.:
[Ipocsemenue, 2014.



O0mas xapakrepucTuKa y4e0HOro npeamera

MaremaTrueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE CKJIAIbIBACTCS U3 CIECAYIOLINX COJIEPKATEIbHBIX
KOMITOHEHTOB (TOYHBIE Ha3BaHMs OJIOKOB): apu(MeTHKa; anredpa; TeoMeTpus; dJIEMEHTh KOMOMHATOPUKH,
TEOPHUH BEPOSATHOCTEH, CTATUCTHKH U JIOTUKU. B CBOEH COBOKYITHOCTH OHH OTPaKatoT OOTaThIN OIBIT
oOyueHusi MaTeMaTHUKE B HAIIEH cTpaHe, YUUTHIBAIOT COBPEMEHHbBIE TEHACHIIMY OT€YECTBEHHON U
3apyOeKHOM IIKOJIBI M MTO3BOJISIOT peau30BaTh NOCTaBICHHBIE TIEpe]l IKOIBHBIM 00pa30BaHUEM LIEIH Ha
MH(OPMALIMOHHO EMKOM M MPAKTUYECKH 3HAUMMOM MaTepHualie. ITH CoJepKaTelIbHbIe KOMIIOHEHTHI,
Pa3BUBAsCh HA MPOTHKEHUH BCEX JIET O0YUEHHUsI, ECTECTBEHHBIM 00pa3oM MEepeIuIeTaroTCs U
B3aMMO/ICICTBYIOT B YU€OHBIX Kypcax..

B kypce reomerpuu 9 knacca oOydaromurecs: y4aTcsi BHIIOJIHSITH IEUCTBUS HaJl BEKTOPAMH KaK
HaIpaBJIEHHBIMU OTPE3KaMH, YTO Ba)KHO JIJI IPUMEHEHHUSI BEKTOPOB B (PU3HKE; 3HAKOMSITCS C
HCIIOJIb30BAHUEM BEKTOPOB M METOJIa KOOPAMHAT IPU PELICHUH T'€OMETPUUECKUX 3a/1a4; pa3BUBACTCS
yMeHHEe 00YyJaromuXCcsl IPUMEHATh TPUTOHOMETPHUCCKHUH anmnapar MMpy PelieHuH TeOMETPUIECKUX 3a/1a4;
pacimupseTcsi 3HaHUe 00YJArOIIUXCSl O MHOTOYTOJIbHUKAX; PACCMATPUBAIOTCSI TIOHSTHUS ITUHBI OKPY>KHOCTH
Y TUJIOMIAIU Kpyra U (GOPMYJIBI ISl UX BBIUYMCICHUS; 3HAKOMATCS 00y4aromuecs ¢ MOHATHEM JBHKCHUS U
€ro CBOMCTBaMH, C OCHOBHBEIMHU BHJAMH JBIOKCHUM, CO B3aMMOOTHOIICHUSIMHI HAJIOKCHUH U IBMKCHUM;
naéres 6onee ri1y0oKoe MpeICTaBiIeHHe O CUCTeMEe aKCUOM INIAHUMETPUU U aKCMOMAaTUYECKOM METOJIE;
naéTes Ha9allbHOE MPEICTABIICHUE TelIaX U TOBEPXHOCTSAX B MPOCTPAHCTBE; 3HAKOMSITCS 00yJaroNIuecs ¢
OCHOBHBIMH (pOopMyIamMu JJisl BBIYMCIICHUS TUIOMIA I ; TOBEPXHOCTE 1 0O0bEMOB TeT.

Mecto npeamera B 0a3UCHOM y4eOHOM IJIaHe

VYrayOneHHOe H3ydeHHe MaTeMaTHKH MpeyCcMaTpruBaeT (GOpMUPOBAHUE Y YUAIIMXCS YCTOHYHUBOTO
MHTEpeca K IPEMETY, BbISBICEHUE U Pa3BUTHE UX MAaTEMAaTUYECKUX CIIOCOOHOCTEH, OPUEHTAIMIO Ha
npodeccuu, CyIecTBeHHbBIM 00pa3oM CBsI3aHHBIE C MATEMATHUKOM, TOJTOTOBKY K 00YYEHUIO B BY3€.

Pabouas yueOGHast mporpamma o reoMeTpuu ajis 7-9 Ki1accoB ¢ AOMOTHUTENBHOU (YriyOJeHHO)
MOJITOTOBKOM 10 MaTEMaTHUKE MO3BOJISET B IOJTHOM 00bEMe pealin30BaTh YUCOHBIH IJIaH MIKOJIBI 10
IIpEIMETY.

CornacHo ¢denepaiibHOMY 0a3UCHOMY TUIaHY /I 00pa30BaTENbHBIX yupexaeHuii Poccuiickoit @eneparuu
Ha U3y4eHue reoMeTpuu B 8-9 kiiaccax oTBoauTCA 68 4. U3 pacuéra 2 4. B HEJENI0. 32 CYET MIKOJIBHOTO
KOMITOHEHTa 100aBiieH | dac B Henento, B 9 kinacce — npu 34 pabouux Henemnsx, 3 yaca B HEACIIO, BCETO —
102 4aca.

KonTpoasabix padot — 6 (5 TeMaTtudeckux u 1 utoroas)
N3yuenne reomeTpun B 9 Kj1acce HaIpaBICHO HA JOCTHIKEHHE CIEAYIOUINX 11 € JI € i:

* OBJIaJICHHUE CHCTEMOM MaTEeMaTHIYCCKUX 3HAHUU B yMeHI/II\/'I, HCO6XOI[I/IMI>IX AJId IPpUMCHCHUSA B
HpaKTquCKOﬁ ACATCIIbHOCTU, NU3YYCHHUA CMCIKHBIX JUCHUIIINH, TPOAOJIKCHUA O6pa3OBaHI/I$I;

* HHTEJUIEKTyallbHOE pa3BUTHe, POPMHPOBAHNE KaYeCTB JUYHOCTH, HEOOXOIUMBIX YEJIOBEKY ISt
MIOJTHOLIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOYHOCTh MBICITH, KPUTHYHOCTh MBIIIUICHUS,
MHTYULUA, JJOTHYECKOE MBIIIIEHUE, 3JIEMEHTHI aITOPUTMHUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX
NIPEJCTaBICHUN, CTIOCOOHOCTD K MTPEOI0JICHUIO TPYIHOCTEH;

* ¢popMupoOBaHMe PEACTABICHUHN 00 UIEAX U METO/IaX MAaTEeMAaTUKH KaK YHUBEPCAILHOTO S3bIKa HAYKU U
TEXHHUKH, CPEJICTBA MOJICIIMPOBAHUS SIBJIEHUN U MPOLIECCOB;

®* BOCIIMTAHUE KYJIbTYPhI INYHOCTH, OTHOIICHHA K MaTEMATUKE KaK K HaCTHU 06meqen03eqecxoﬁ KYJIBbTYPHI,
IMOHUMAHHEC 3HAYUMOCTU MAaTCMAaTUKH! JJISI HAYYHO-TCXHUYCCKOT'O IIporpecca.



OO0uey4yeOHbIe yMEHNS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH

B xoze ocBoeHHsI cosiepKaHHs FTeOMETPUUECKOr0 00pa3oBaHusl yJyaliecs OBIAICBalOT Pa3HOOOPA3HBIMU
croco0am JesITeIbHOCTH, IPUOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:

MMOCTPOCHUA U UCCIICAOBAHUA MATCMATHYCCKUX MOI[CJICﬁ IJId OIMUMCAaHUSA U PCIICHUS ITPUKIIAJJHBIX 3a/1a4,
3aaa4 U3 CMCXKHBIX JUCIHHIIINH,

BBIIIOJIHCHHA U CaMOCTOATEIIbHOI0 COCTAaBJICHUS aJITOPUTMHUYCCKUX HpC,Z[HI/IcaHI/Iﬁ u I/IHCT];)YKI_[I/Iﬁ Ha
MAaTEMaTUUCCKOM MATCPHAJIC, BBITOJHCHHUA PACUCTOB MPAKTHYCCKOI'O XapaKTCpa; UCIIOJIb30BaAHUA
MAaTEMAaTHYCCKUX (bOpMy.]'I N CaMOCTOATCIIBHOI'O COCTaBJICHUS (bOpMy.]'I Ha OCHOBC O606H.[€HI/I$I YaCTHBIX
CJIY4acB U SKCIICPUMCHTA,

CaMOCTOSITENTbHON PabOThI C HCTOYHUKAMK WH(POpMAIUK, 0000IIEHHS U CHCTEMAaTU3alluH TOJTYyYeHHOM
UH(OpPMAINY, UHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;

IMPOBCACHUA NOKA3ATCIbHBIX paCCy)K,Z[eHI/If/'I, JIOTMYECKOI0 00OCHOBAHMS BBIBOJIOB, PAa3JIMYCHUSA JOKAa3aHHbBIX
1 HEAOKa3aHHBIX YTBep)KHGHHﬁ, APTYMCHTHUPOBAHHBIX 1 SMOIIMOHAJIBEHO Y6e,Z[I/IT€J'II)HBIX Cy>K,I[€HPII>i;

CaMOCTOSITEIILHOM M KOJUIEKTHBHOM JIEITEIbHOCTH, BKIIFOUEHHS CBOUX PE3YJILTATOB B PE3YIILTATH pabOTHI
IPYIIIBI, COOTHECEHHE CBOETO MHEHHSI C MHCHHEM JPYTMX YYaCTHUKOB YyU4eOHOTO KOJUIEKTHBA U MHCHHUEM
ABTOPHUTETHBIX HCTOYHUKOB.\\

[Ipeobnanatomiue Gpopmbl opranu3anui yaeOHOM paboThl yuamuxcs: GpoHTalbHas, HHAWBUyaIbHas,
napHasi u rpynmnoBasi. TeKyluii KOHTPOIb OCYIIECTBIISIETCS C TOMOIIBIO0 OMTPOCOB, TECTOB,
CaMOCTOATENIbHBIX M KOHTPOJIBHBIX paboT. MTOoroBast arrecraiust mo MaTeMaTHKE MpEIoiaracT ciavy
sk3amena B popme OI'D.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIIMXCS
B pe3ynbrate u3yueHusi TeOMETpUN yYEHUK JOKEH
3HATH/TIOHUMATh

e CYIIECTBO NOHATUSA MaTEMATHYECKOTO JIOKA3aTENbCTBA; IPUBOAUTH IPUMEPHI 10KA3aTEIBCTB;

e  CYIIECTBO MOHATHUSA aJITOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB;

e KAk MCHOJIL3YIOTCS MaTeMaTuueckue (opMyJibl, ypaBHEHUS U HEPaBEHCTBA; PUMEPHI UX
IIPUMEHEHHUs [UIs PELICHUs MATEMATUYECKUX U NIPAKTUYECKUX 3a1a4;

e KAk MaTeMaTHUYEeCKU ONpeiesieHHbIe (PYHKLIUK MOTYT OMKUCHIBATh PEabHbIE 3aBUCUMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOI'O OIUCAHUS;

e  KakuM 00pa3oM reoMeTpHsi BO3HUKJIA U3 MPAKTUYECKUX 3a]1a4 3eMJIEMEPHS; IPUMEPHI
reOMETPHUECKUX OOBEKTOB U YTBEPXKICHUH 0 HUX, BXKHBIX JJIs1 IPAKTUKY;

YMmeTs

e  TOJb30BATHCSI TEOMETPUUECKHUM S3BIKOM IS OITMCAHUS MIPEIMETOB OKPYKAIOILIEro MUPA;

e pacro3HaBaThb F€OMETPHUECKUE (PUTYpPBI, pa3IuyaTh UX B3aUMHOE PACIOJIOKEHHE;

e u300pakaTh reoMeTpuyecKre GUrypbl; BBIMOIHITH YEPTEKH 110 YCIOBHIO 3a7a4; OCYIIECTBISATh
npeoOpa3oBaHus GUryp;

e pacrmo3HaBaTh Ha YepTexkax, MOJIEISIX U B OKpYyKarollei 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIE
Tela, U300paxarh ux;

e TMPOBOJUTH OINEPALMH HaJl BEKTOPAMU, BBIYUCIIATH JJIMHY U KOOPJUHATHI BEKTOPA, YTOJI MEXY
BEKTOpaMHU;

e BBIYHUCIIATH 3HAYEHUS T€OMETPUUECKUX BEIMYUH (IJIUH, YTJIOB, IJI0Laiel, 00bEMOB); B TOM YHUCIIE
st yrioB oT 0° go 180° onpenensTh 3HaYeHUs TPUTOHOMETPUUIECKUX (PYHKIUI 110 3aJaHHBIM



3HAYECHHUSIM YTTIOB; HAXOAUTh 3HAUEHUS TPUTOHOMETPHUECKUX (PYHKIIHIA 110 3HAYSHUIO OJTHOU U3 HHUX,
HaXOJUTh CTOPOHBI, YIJIBI U IIOIAAH TPEYTOIbHUKOB, [UTMHBI JIOMaHbIX, IyT OKPY>KHOCTH, IIJIOIAAH
OCHOBHBIX T€OMETPHUECKUX (HUTYp U PUTYpP, COCTABICHHBIX U3 HUX;

e pelaTh reOMETPUYECKUE 33/1a4H, ONUPAsICh HA U3yUYEHHBIE CBOMCTBA (PUIYp U OTHOIIEHUHN MEXIy
HUMH, IPUMEHSIS IOTIOJIHUTENbHBIE TIOCTPOCHUS, aJreOpandecKuii ¥ TPUrOHOMETPUYECKHH anmnapar,
CO00paKeHHsI CHMMETPHH;

e IIPOBOJUTH JOKA3aTEJbHBIE PACCYKACHUS IIPU PELICHUU 33]1a4, UCIIO0JIb3Ysl U3BECTHBIE TEOPEMBI,
oOHapy>KuBasi BO3MOXXHOCTH JJISl MX MCII0JIb30BaHMS;

e pelIaTh NPOCTEHUIINE INIAHUMETPUYECKUE 3a/1a4U B IIPOCTPAHCTBE;

HCIIOJIB30BaTh HpHOGpeTeHHbIe 3HAHUA U YMCHUS B Hp&KTH‘-ICCKOfI JACATCIIBHOCTHU U HOBCGI[HGBHOﬁ
KHU3HU OJIA:

e ONHCAHUS PEAIbHBIX CUTYAllUl Ha S3BIKE TEOMETPHUH;

e  pacyeToB, BKIIOYAIOIIMX IPOCTEHIIINE TPUTOHOMETPpUYECKUE (POPMYIIBL;

e  pEIICHHUS MPAKTUUYECKUX 3aa4, CBI3aHHBIX C HAXOXKJICHUEM I€OMETPUUECKUX BEIIMUUH (UCIIOJIBb3YS
MIpH HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA);

e TOCTPOEHUN F€OMETPUUYECKUMH UHCTPYMEHTaMU (JIMHEIKA, yrOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD).

Conep:xkaHue Kypca
1. BekTopsl. (124)

Bekrtop. [Inuna (Mmoayns) BekTopa. PaBeHCTBO BekTOpoB. Onepanuu HajJ BEKTOPaMU: CII0KEHUE U
BbIUUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yncio. [[puMeHeHne BEeKTOpOB K PELIEHUIO 3a1a4; CPEeIHsS
JIMHUA Tpaneuuu.

OcHoBHas 11e1b — C(HOPMHUPOBATH OHSATHE BEKTOPA KAaK HAIPABIEHHOTO OTPE3Ka, MOKA3aTh YYaIIUMCS
IIPUMEHEHHE BEKTOPA K PEIICHUIO NTpocTeNuX 3anad. 1Ipyu n3ydeHnn jaHHoN TeMbl OCHOBHOE BHUMAHHUE
yZemseTcs BBIOJIHEHUIO ONlepalluii Ha/l BEKTOPAMU B F€OMETPUUECKOI opMme.

2.Meron koopaunar (154)

Pasnosxenne BekTopa 1o 1ByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunats! BekTopa. [Ipocreiimue 3anauun B
KOOpAMHATAX. Y PaBHEHUSA OKPYKHOCTHU U IIpsAMOM. [IpuMeHeHre BEKTOPOB U KOOPAWHAT IIPU PELLIECHUH
3a/1a4.

OcHoBHas [EJIb —IIO3HAKOMUTD C UCIIOJIb30BAHUEM BCKTOPOB U METOJd KOOPAWHAT ITPU PCILICHUN
reoOMCTPpHUICCKUX 3aaa4y.

Ha nmpumepax nokaspiBaeTcsi, Kak BEKTOPbI MOT'YT IIPUMEHATHCS K PEIICHUIO T€OMETPUYECKUX 3aay.
JlemoHcTpupyeTcs 3 (HEeKTUBHOCTh IPUMEHEHUS (POPMYIT U1l KOOPJIMHAT CEPeANHbI OTPE3Ka, PACCTOSHUS
MEXIy IBYMs TOUKaMH, YPAaBHEHUN OKPYKHOCTH U MPSIMOU B KOHKPETHBIX FT€OMETPUUYECKHX 3a/1a4ax.

3. CooTHOIIEHUS MEX/1y CTOPOHAMU M YIilaMu TpeyroyibHuKa. CkaJsipHOe Mpou3BeeHHe BEKTOPOB.(234)

Cunyc, kocunyc u Tanresc yria ot 0° go 180°; npusenenue k octpomy yriry. OCHOBHOE
TPUTOHOMETPHUYCCKOEC TOXKIACCTBO. CDOpMy.]'II)I, CBA3BIBAIOIIUE CUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC OJHOI'O U
TOro € yria. @opmyiia, BeIpa)karolas IUIO0IIa b TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YIOJl MEKY HUMH.
TeopeMa KOCHMHYCOB U TCOPEMA CMHYCOB; IPUMEPHLI UX MPUMEHCHUA IJII BBIYMCIICHUA 3JICMCHTOB
TpeyroiapHuka. Teopema CTroapra U €€ IpUMEHEHHE ITPU PEIICHUHN 33]1a4.

CKaJ'ISIpHOC IPOU3BCACHUC BCKTOPOB. VYron MCKAY BECKTOPAMHU.



OcHOBHas 11€7Tb — MO3HAKOMUTH YYaAIIUXCsl C OCHOBHBIMU aITOPUTMaMU PEILICHUs TPEYTOIbHUKOB, Pa3BUTh
YMEHHE Y4aluXcsl IPUMEHSITh TPUTOHOMETPUUECKHI armapar MpH perieHnyd FeOMeTpUYECKUX 3a/au.

CkansipHO€ IpOU3BeIeHHE BEKTOPOB BBOAUTCA KaK B (pU3KKe (ITPOU3BEICHUE IJIMH BEKTOPOB Ha KOCUHYC
yria Mexxay HuMu). PaccMaTpuBaroTcsi CBOMCTBA CKAJIIPHOIO IIPOU3BENIEHUS U €70 IPUMEHEHHE TIPU
pEIlIeHNY TeOMETPUYECKUX 3a/1a4.

OcHOBHOE BHUMAaHHUE CIIEAYET yJIEIUTh BHIPA0OTKE MPOYHBIX HABBIKOB B IPHMEHEHUH
TPUTOHOMETPUYECKOTO ammapara py pelIeHU TeOMETPUUECKUX 3a1a4.

4. JlnuHa OKPYKHOCTH M ILIOIIaas kpyra (154)

[IpaBuiibHBIE MHOTOYTOJIBHUKH. BriricaHHbIE U OMHCAHHBIE OKPY>KHOCTH MPABHUJIBHOIO MHOTOYTOJIbHHUKA.
®opMyIIbl, BEIPAXKAIOIIKE IUIONIA/Ib MPABUIIBHOIO MHOTOYTOJIbHUKA Yepe3 MEPUMETP U paauyC BIUCAHHOMN
okpyxHocTH. [TocTpoeHue npaBuIbHBIX MHOTOYTOJIbHUKOB. JliuHa okpykHocTH. [lnnna ayru. [Tnomane
Kpyra M IJIoIab CEKTOpa.

OcHOBHas 11e7Tb — PACIIMPUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIUXCS 00 OKPY)KHOCTAX U
MHOTOYTOJIbHHUKAX. B 3TOI TeMe yuyamuecs 3HaKOMATCS C OKPYKHOCTSIMU, BIMCAHHBIMU B IPAaBUJIbHbIE
MHOI'OYTOJIbHUKH, U OKPYKHOCTSIMH, OITMCAHHBIMU OKOJIO TPaBUIIbHBIX MHOTOYTOJIbHUKOB, U UX
CBOMCTBaAMH..

3[[€CI) yqamuecCsa Ha MHTYUTUBHOM YPOBHC 3HAKOMATCA C ITOHATHEM NIpEAcia U € €ro IOMOIIbIO
pacCMaTpuBarOT BBIBOJ (I)OpMy.]'I JJIMHBI OKPYKHOCTHU U TIJIOIIAaAU Kpyra.

5. Iemxenue (64)
[Tpumeps! nBrxenuit puryp. [lapamienbHbli epeHoc U MOBOPOT.

OcHoBHas LCJIb — MO3HAKOMMUTDH yHallluXCs C ITOHATUCM JABWIKCHHA HA IIJIOCKOCTH: CUMMCTPUAMU,
napajyiCJIbHbIM IIECPEHOCOM, IIOBOPOTOM.

ITonsatue OT06pa)K€HI/I${ IUIOCKOCTH Ha ce0s KaK OCHOBEI JJ1s1 BBEACHUS ITOHATUSA IBUKCHUS
paccMaTpuBaeTCs Ha HHTYUTUBHOM YPOBHE C MPUBJICYCHUEM YK€ U3BECTHBIX YUAIIUMCS MOHSATHI OCEBOU U
HeHTpaJ'IBHOﬁ CUMMCTPUH. HpI/I HN3YUCHHUH TEMbI OCHOBHOC BHUMAHUEC CIICAYCT YIACINTDH BBIpa6OTKe HAaBBIKOB
MOCTPOCHHSI 00Pa30B TOUYCK, OTPE3KOB, TPEYTOJILHUKOB TP CUMMETPHSIX, TApaJJICITILHOM TIepeHOCe,
MIOBOPOTE.

6. OO0 akcnomax reoMeTpuu (29)
becena 06 akcoMax reoMeTpuu.

OcHoBHas Ocjib — AaTb Ooiee l"J'Iy6OKOe NpeaACTaBJICHUC O CUCTCME aKCUOM INUNIAHUMETPUHU U
AKCUOMATH4YCCKOM METOJC.

B nanHo# Teme pacckaszbIBaeTCs O Pa3IMUHBIX CUCTEMaX aKCUOM F€OMETPHH, B YACTHOCTH O Pa3JIMYHBIX
crioco0ax BBEACHUS MOHATHS paBeHCTBA PUTYP.

7 HauanbHble CBeZICHUS U3 cTepeoMeTpu (74)
[Ipenmer crepeomerpun. ['eomerprueckue Tena u MTOBEPXHOCTH. MHOTOIrpaHHUKH: MTPU3Ma,

napaiesenune 1, nupamuzaa, GopMysbl sl BHIYUCICHUS X 00beMOB. Tella 1 MOBEpXHOCTH BPALLICHUS:
LHWIMHIP, KOHYC, cdepa, map, GopMyIibl sl BBIYUCIEHUS UX IJI0LIAeH MOBEpPXHOCTEN U 00HEMOB.



OcHoBHas L€ — JaTh HAYAJIbHOE MIPEICTABICHHUE O TEJIAX U MOBEPXHOCTAX B MIPOCTPAHCTBE; MO3HAKOMUTH
yUalmxcs ¢ OCHOBHBIMH (POpMysamMu JUIsl BBIYMCIIEHUS TUIONIA/Iel TOBEPXHOCTE U 00bEMOB Tell.

PaccMoTpenue mpocTeHImx MHOTOTPAaHHUKOB (TIPH3MBbI, TapalIeenuIe/ia, MUPaMHU/Ibl), a TAKIKE T U
MOBEPXHOCTEH BpaleHus (IINHAPa, KOHYca, cepsl, mapa) MpoBOIUTCS HA OCHOBE HATJISTHBIX
npeICTaBlICHUM, €3 MPUBJICYCHUS aKCHOM cTepeoMeTprr. DOpMyITbI [T BBIYUCIICHHS 00hEMOB YKa3aHHBIX
TeJ BBIBOJATCA Ha OCHOBE NpuHIHNIa KaBanbepu, (opMyIIbl 1715l BBIYUCICHUS TUIOMAAeH OOKOBBIX
MOBEPXHOCTEH HMJIMHAPA U KOHYCA TOTY4al0TCsI C TIOMOIIBIO pa3BEPTOK ITHX MMOBEPXHOCTEH, (hopMyIia
iomaau chepsl IPUBOIUTCS 0€3 000CHOBAHUS.

8.IToBropenue. Pemenne 3ana4.(224)

Conep:xkanue
No Mopyns (TnaBa) [IpumepHOE KOTMYECTBO
4acoB
1 [ToBTOpEeHUE 4
2 I'maBa IX. BexTopsl 12
3 I'maB X. Mertoj KoopuHaT 15
4 I'naBa XI. CooTHOIIEHHE MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA 23
5 I'maBa XII. Jlnuna okpyxxnoctu. [Inomanp kpyra 15
6 I'maBa XIII. JIpmwkenust 6
7 006 akcroMax reoMeTpHuH 7
8 HauanbHble cBeZICHUS U3 CTEPEOMETPHUU 2
9 [ToBTOpEeHME 18
HUtoro 102
KasiengapHo - TemaTu4yeckoe IVIaHMPOBAaHUe
Ne Coaepixanue y1eOHOro MaTepuasa Kon-Bo | Cpoku nzyuenus
ypPOKa 4acoB 9 «A» 9 «M»
IHoBTOpPEHME 4
1 Tpeyronsauku. [Tomo6HbIe TpeyronbHUKH. COOTHOIICHUST MEKITY 1 03.09 03.09
CTOPOHAMH U YIJIaMH TPEeYTOJIbHUKA
2 YetsipexyronsHUKH. [lapasienbHbie U TepIeHINKYIISIPHBIC 1 03.09 04.09
npsmele. [lnomanu
3 OKpy’KHOCTb. YTJIbl ¥ OKPYKHOCTb. BriucanHble 1 onucaHHbIe 1 04.09 04.09
TPEYTOJLHUKHU M YETHIPEXYTOJIbHUKU
4 OKpy’KHOCTb. YTJIbl ¥ OKPY’KHOCTb. BriucaHHble 1 onucaHHbIE 1 10.09 10.09
TPEYTOJLHUKHU M YETHIPEXYTOJIbHUKU
I'maBa IX. BekTopsbl 12
5 [Tonsitue BekTopa. OTKIIaAbIBAHNE BEKTOPA OT TOUKH. 1 10.09 11.09
6 ITonsiTue BekTOpa. OTKIIaABIBAHUE BEKTOPA OT TOUKH. 1 11.09 11.09
7 CymMa 1ByX BEKTOPOB. 3aKOHBI CIIOKEHHSI BEKTOPOB. 1 17.09 17.09
8 CroxeHue HECKOJIBKHUX BEKTOPOB. 1 17.09 18.09
9 BerauTanne BEKTOPOB 1 18.09 18.09
10 Pemenue 3agau no reme «Cli0K€HUE U BBIYUTAHHE BEKTOPOBY 1 24.09 24.09
11 | YMHOXeHHEe BEKTOpa Ha YHCIIO0 1 24.09 25.09
12 | YMHOXeHHe BEKTOpa Ha YHCIIO 1 25.09 25.09
13 | [IpuMeHeHHe BEKTOPOB K PEIICHHIO 3a/1a4 1 01.10 01.10
14 | CpenHsst TUHUS Tpanenuu 1 01.10 02.10




15 | Pemenue 3agau no reMe «BekTopbi» 1 02.10 02.10
16 | Konmponvnas paooma No 1 1 08.10 08.10
I'naB X. Meroa koopauHar 15
17 | Pa3znoxeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. 1 08.10 09.10
KoopanHaThel BEKTOpA.
18 | KoopanHaThl TOYEK U BEKTOPOB 1 09.10 09.10
19 | CnoxxeHue BEIYMTaHUE BEKTOPOB, YMHOKCHHE BEKTOPA Ha YUCIIO 1 15.10 15.10
B KOOpJIMHATAX
20 [Ipocreiimue 3amaun B koopauHaTtax. CBsS3b MEXKITY 1 15.10 16.10
KOOpJIMHATAMHU BEKTOpa ¥ KOOPAWHATAMH €T0 Havaja U KOHIIA
21 [Ipocreiimue 3amaun B koopauHatax. CBsS3b MEXKITY 1 16.10 16.10
KOOpJMHATaMU BEKTOpa ¥ KOOPJIWHATAMH €ro Havajla U KOHIA
22 [IpumeHneHne MeToa KOOPAUHAT K PEIICHHUIO 3a/1a4 1 22.10 22.10
23 [IpumeHneHne MeToa KOOPAUHAT K PEIICHHUIO 3a/1a4 1 22.10 23.10
24 | Koumponvnas pavoma No2 1 23.10 23.10
25 | YpaBHEHHE JIMHUH HA TFIOCKOCTH. Y paBHECHUE OKPY)>KHOCTH 1 29.10 29.10
26 | YpaBHEHHE OKPYKHOCTH 1 29.10 30.10
27 | YpaBHEHHUE npsiMOn 1 30.10 30.10
28 | YpaBHEHHE NPSIMOMA 1 12.11 12.11
29 | Cummerpus B KoopanHaTax Pemenue 3amay. 1 12.11 13.11
30 Pemenue 3amay o reme «MeToa KOOpAMHATY 1 13.11 13.11
31 | Konmponvuas paboma Ne2 1 19.11 19.11
I'maBa XI. CooTHOIIEHHE MKy CTOPOHAMH H YIJIAMH 23
TPeyroJibHUKa
32 | CuHyc, KOCHHYC M TaHTCHC yTJia 1 19.11 20.11
33 | OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1 20.11 20.11
34 | ®opMyIbl IPUBEICHUS 1 26.11 26.11
35 | ®opMyIbl IpUBEIACHUS 1 26.11 27.11
36 Teopema o 1IoOIIaau TPEYroJbHUKA 1 27.11 27.11
37 | Teopema CHHYCOB 1 03.12 03.12
38 | Teopema cuHycoOB 1 03.12 04.12
39 | Teopema KOCHHYCOB 1 04.12 04.12
40 | Teopema KOCUHYCOB 1 10.12 10.12
41 | Teopema CtroapTa 1 10.12 11.12
42 | Pemenue TpeyroJsHUKOB 1 11.12 11.12
43 | Pemenue TpeyrojbHUKOB 1 17.12 17.12
44 | PemieHue TpeyrojbHUKOB 1 17.12 18.12
45 | M3mepuTenbHble paboTh 1 18.12 18.12
46 | Konmponsuas paboma Ned 1 24.12 24.12
47 | Yron Mexay BEKTOpaMH B KOOPJUHATHOM dopme 1 24.12 25.12
48 | CxanspHoe mpon3BeJeHIE BEKTOPOB 1 25.12 25.12
49 | CxanspHOe MPON3BEJICHIE BEKTOPOB 1 14.01 14.01
50 | CkansipHOoe npou3BeieHHe B KoopanHaTax. Ero cBoiicTBa 1 14.01 15.01
51 | CkamsipHOe mpou3BeieHre B KoopanHatax. Ero cBoiicTBa 1 15.01 15.01
52 Perienue 3anau 1 21.01 21.01
53 Pemenue 3amau 1 21.01 22.01
54 | Konmponavnas paoboma N5 «Ckanapuoe npouseedenue 1 22.01 22.01
6€KMOpP08»
I'nasa XII. {nuna okpy:xuoctu. [lnomaas kpyra 15
55 | IlpaBUIIbHBII MHOTOYTOJIBHUK 1 28.01 28.01
56 | OKpyXHOCTb, OTUCAHHAS OKOJIO MPaBHUJILHOTO MHOTOYTOJIbHUKA 1 28.01 29.01
57 | OKpy>KHOCTb, BIMCAaHHAsl B IPABIJIbHbBII MHOTOYTOJIbHUK 1 29.01 29.01




58 | ®opMymbl At BBIYMCICHUS IO TPABHIBHOTO 1 04.02 04.02
MHOTOYTOJIbHUKA, €r0 CTOPOHBI, palnyca BIUCAHHOW W
OIHMCAaHHOU OKPYKHOCTH
59 DopMyIIbl TSI BBIYUCICHUS TIIOMIAIN TTPABUIHLHOTO 1 04.02 05.02
MHOTOYTOJIbHUKA, €T0 CTOPOHBI, PaJInyca BIIMCAHHON H
OINHUCAHHON OKPYXHOCTH
60 | [TocTpoeHue MPaBHILHBIX MHOTOYTOJTBHIKOB 1 05.02 05.02
61 | IlocTpoeHue npaBUIBLHBIX MHOTOYTOJIbHUKOB 1 11.02 11.02
62 | JlnmuHa oKpy>KHOCTH. J[TMHA JyTru OKPYKHOCTH 1 11.02 12.02
63 | Jlnuna okpyxkHOCTH. JIJTMHA AYTH OKPYKHOCTH 1 12.02 12.02
64 | [Inomane kpyra. [lmomans KpyroBoro cekropa 1 18.02 18.02
65 | [lmomanp kpyra. [nomaas KpyroBoro cekropa 1 18.02 19.02
66 | CBa3b Mexay GpopMyliaMu /ISl BEIYMCIICHHS IIOMAICH Kpyra U 1 19.02 19.02
TUIOINA/ICH BIIUCAHHBIX M OMIMCAHHBIX MPABUIIBHBIX
MHOTOYT'OJTbHUKOB
67 | Cs3b Mexay popMystamMmu JJ1si BBIYMCIICHHS TUIOIIAICH KpyTa U 1 25.02 25.02
TUTONIAIeH BIIMCAHHBIX M OTIMCAHHBIX MTPaBUIIbHBIX
MHOT'OYTOJIbHUKOB
68 | Pemenue 3amau no reme 1 25.02 26.02
69 | Konmponvnasn pavoma Ne6 «IlpasunvHvle MHOZ0Y201bHUKUY 1 26.03 26.02
I'aasa XIII. JIBu:keHust 6
70 | [MoHsiTHE MBUKEHUS 1 03.03 03.03
71 | Cummerpus. OceBasi CHMMETpHsI, IEHTPAJIbHAS CAMMETPUS 1 03.03 04.03
72 | IlapayuienbHBII IEPEHOC U TTOBOPOT 1 04.03 04.03
73 IlenTpanbpHOE 1MO00ME U €ro CBOKCTBA 1 10.03 10.03
74 | Pemenue 3ama4 1 10.03 11.03
75 | Konmponvnas paooma No7 1 11.03 11.03
HauanbHble CBeIeHUsI U3 CTepeoMeTpun 7
76 | MuororpaHHUKH 1 17.03 17.03
77 | MHOrOrpaHHUKHU 1 17.03 18.03
78 | MHOTOrpaHHHUKH 1 18.03 18.03
79 | Tena u mOBEpPXHOCTH BpaIllEHUs 1 31.03 31.03
80 | Tema v MOBEPXHOCTH BpAIICHUS 1 31.03 01.04
81 | Tena u mOBEPXHOCTH BpaIllEHUs 1 01.04 01.04
82 | Tena u mOBEpXHOCTH BpaIllEHUs 1 07.04 07.04
OO0 akcnomax reoMeTpuu 2
83 | O0 akcroMax reoMeTpuu 1 07.04 08.04
84 | O06 akcmomax reoMeTpun 1 08.04 08.04
IloBTOpEHME 18
85 Pemenne 3amay OI'D 1 yactu 1 14.04 14.04
86 Pemenne 3amay OI'D 1 yactu 1 14.04 15.04
87 Pemenue 3amau OI'D 1 gyactu 1 15.04 15.04
88 Pemenne 3amgay OI'D 1 yactu 1 21.04 21.04
89 Pemenue 3amau OI'D 1 gyactu 1 21.04 22.04
90 Pemenue 3agau OI'D 1 yactu 1 22.04 22.04
91 | Pemenue 3anau (mpototumn Ne 24) 1 28.04 28.04
92 | Pemenne 3amay (mpototun Ne 24) 1 28.04 29.04
93 | Pemenwne 3amau (mporotuir Ne 24) 1 29.04 29.04
94 | Pemenue 3anau (mpototun Ne 25) 1 06.05 06.05
95 | Pemenue 3amau (mpototun Ne 25) 1 12.05 06.05
96 | Pemenue 3amau (mpototun Ne 25) 1 12.05 12.05
97 | Pemenue 3ama4 (mpototun Ne 26) 1 13.05 13.05
98 | Pemenue 3amau (mpotorun Ne 26) 1 19.05 13.05
99 | Pemenue 3amau (mpototun Ne 26) 1 19.05 19.05




100 | Pemenue BapuantoB OI'D 1 20.05 20.05

101 | Pemenne BapuanToB OI'D 20.05

[EEN

102 | Pemenue BapuantoB OI'D 1

I'opoBasi KOHTPOJILHAs padoTa

K—6 BapuasT 4

B paBHOGempeHHOM TpeyrojabHuxke ABC AB = BC =5 cm,
AC =6 cm, BD u AK — BBICOTHI.

1) Ha¥aure niaomans TpeyrojgdbHuka ABC u sin LABC.

2) Hoxaxure, 94To TpeyronbHuUKu AKC n BDC nono6HEBI, 1
mangure gauny CK.

3) HailiguTe AOJMUHY OKPY>XHOCTH, OIIMCAHHOM OKOJIO Tpe-
yroanbHUKa ABC. Ao B Sieoy

4) Pasznoxxure BekTop AK mno BekTopam AC u CB.

5) BeruuciauTe (Bj + B_é) e

@opMbI OPpraHu3alnuu y4eGHoro npouecca: HHAUBHUIyalbHbIE, TPYNIOBLIE, UHIUBUIYaIbHO-TPYIIIOBbIE,
(bpoHTaTbHBIE, KIIACCHBIC U BHEKJIACCHBIC.
@opMbI KOHTPOJISI: CAMOCTOsITeNIbHAs pPaboTa, KOHTPOJIbHAs paboTa, TeCThl, paboTa Mo KapToukam, , 3a4€T,

Cucrema n3mepeHus pe3yjaibTaToB.

Cucrema u3MepeHHs Pe3yabTaTOB COCTOUT U3
e BXOAHOTO, IPOMEXYTOYHOTO U UTOTOBOT'O KOHTPOJIS;
e TEMAaTUYECKOTO M TEKYIIETO KOHTPOJI,
e  AJMUHHUCTPATHUBHOTO.

Bx0/HO# KOHTPOJL — CEHTSAOPH

[TpoMexyTOoUHBII KOHTPOIb — IEKa0pPb

WToroBslii KOHTPOJIb - Mal

KoHnTtposbHbIe paboThI

Kaxnas koHTposbHast paboTa cocTaBieHa B ABYX BapHaHTaX.. Kax/bplif BapuaHT KOHTPOJIBHON pabOThI
COJIEPKUT 3aJjaHMsI 00513aTEILHOTO U MOBBIIIEHHOTO YPOBHS MTOJATOTOBKH

Hopmbl U KpuTEepHu OLlEeHUBAHUS
Ouemca YCTHBIX OTBE€TOB YYAaIIUXCHA 110 MATEMATHUKE

[Ipu npoBeneHnn yCTHOTO ONPOCa YUUTENb BBISIBIISIET 3HAHUE U IOHMMaHUeE yJaluMcsl yueOHOoro
Marepuaia. [ 1aBHOE B 3TOM NPOBEPKE BBISICHEHUE YPOBHS MBILLJICHUS IIKOJBHUKA: HACKOJIBKO OH IIOHUMAET
1 yMmeeT 000CHOBATh CBOE pEIlIeHNE, HACKOJIBKO €ro 3HaHUSI OCMBICIIEHHBIE, BIIaJICET JIU OH YCTHOM peyblo,
B TOM YHCJIE MATEMATUYECKOM U T.II. [Ipy MpoBeIeHNH YCTHOrO OIIPOCa MOKHO MPUIAEPKUBATHCS
CHEAYIOUIUX PEKOMEHIAIUI:

BOIPOCHI JJOJKHBI OBITh KOPPEKTHBIMHU, HE TOMMYCKAIOIKUMU ABYCMBICIEHHOCTD; y4alleMycs JOKHBI ObITh
COOOIIEHBI KPUTEPUH BEPHOTO OTBETA (PEIIUTh C 00BICHEHHEM, BOCIIPOU3BECTH PABUIIO, UCIIOIB30BAHHOE
IIPY PELICHUH U T.I1.) © HOPMBI OLIEHKH; BO BpeMsI OTBETa HE CJe/lyeT epeOuBaTh yJalerocsi, BbICIyIaTh
710 KOHIIA ¥, TPY HAJIMYUU OUIHOOK, HABOJSAIIIMMHU BOIIPOCAMHU JaTh BO3MOXXHOCTh CAMOMY MX HCIIPaBHTb.

OTBeT OoleHUBAETCsl OTMETKOUN «5»,eCly yJaluiics:

-TIOJIHOCTBIO PACKPBLI COZIepKaHNe MaTepHralia B 00beMe, IPeayCMOTPEHHOM PO paMMoii;
-M3JI0KWJI MaTeprajl TPaMOTHBIM SI3bIKOM B ONPEAEIEHHOM JJOTHYECKON MOCTIe10BaTEIbHOCTH, TOUHO
UCIOJIb3YSl MAaTEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

-PaBUIILHO BBITIOJHWII PUCYHKH, YEPTEKHU, TpauKH, COITYTCTBYIOLUE OTBETY.




-II0Ka3aJl YMEHUE WIIIOCTPUPOBATh TEOPETUYECKUE MTOJI0KEHNSI KOHKPETHBIMU IIPUMEPAMU, IIPUMEHATD UX
B HOBOW CUTYallU! IIPH BBIIIOJHEHUH NTPAKTUYECKOTO 3a1aHUS;

-IIPOJIEMOHCTPUPOBAJI YCBOCHUE paHEe U3YUYEHHBIX COMYTCTBYIOIIMX BOIIPOCOB, CPOPMUPOBAHHOCTH U
YCTOMYMBOCTB UCIOJIb3YEMBIX YMEHU U HABBIKOB;

-OTBEYaJl CAMOCTOSATENIBHO 0€3 HABOSIIUX BOIIPOCOB YUUTEIIS.

Bo3MOXHBI 0JTHa- 1B€ HETOYHOCTHU IIPH OCBEILICHUN BTOPOCTENEHHBIX BOIIPOCOB WJIU B BBIKJIAJKaX, KOTOPbIE
YYEHMK JIETKO MCIPABUWII 110 3aMEYAHUIO YYUTEIIS.

OTBeT OLIEHUBACTCS OTMETKOM «4»,€CIIi OH yJOBIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO
IIPU ATOM UMEET OJIMH U3 HEJJOCTaTKOB:

-B U3JI0’KEHUH JOMYIICHBI HEOOIbIINE TPOOEIbl, HE UCKA3UBIINE MAaTEMAaTHUECKOE COJIepKaHUE OTBETA;
-JIOIIYILEHb! OJJUH —/1Ba HEl0UeTa IIPH OCBELICHUH OCHOBHOI'O COZAEP)KaHUS OTBETA, UCIIPABICHHBIE 110
3aMEUYaHUI0 YUUTENs;

-JIOIIyILEHb! OLIMOKA MK OoJiee IBYX HEI0UETOB IIPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB WU B
BBIKJIa/IKaX, JIETKO MCIIPABJIECHHBIE 110 3aMEUaHHUIO YUUTEIS.

OtmeTKa «3»CTaBUTCS B CIELYIOIINX cnyqaﬁx:\

-HEIOJIHO WJIM HETOCIIe0BaTEIbHO PACKPBITO COJEpAKAHUE MaTepHaia, HO IOKa3aHo o0Ilee MOHMMaHue
BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUISl TAJIbHEHUIIErO0 YCBOCHUS IIPOrPaMMHOTO
Mmatepuana (onpejeneHnble « 'peGoBaHUAMU K MaTeMaTHYECKON IIOJOTOBKE yUallluXCs»);

-MMEJIUCh 3aTPYAHEHUS U JIOMYIIEHbI OLIMOKYU B ONPENEICHUM MTOHATH, NCIIOJIBb30BaHUN
MaTEMaTHYECKON TQPMUHOJIOTUH, YEPTEKAX, BBIKIIA/IKaX, UCIIPABIECHHBIE NI0CIIE HECKOJIbKUX HABOIAIINX
BOIIPOCOB YUHTEJIS;

-Y4EHMK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYallMH ITPH BBIIIOJIHEHUH MIPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHWII 3aJjaHKsl 00513aTEIbHOI0 YPOBHS CJI0KHOCTH I10 IAHHOM TeMe;

-IIpY U3JI0’KEHUH TEOPETUYECKOI0 MaTepraa BbIsIBIEHA HEJJOCTAaTOUYHAas! CPOPMHUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OtMeTKa «2» CTaBUTCS B CICAYIOMINX CIIyJasx:

-HE PacKpbITO OCHOBHOE COJIEp)KaHNE Y4eOHOro MaTepuaa;

-00HapYKEHO HE3HAHKE WU HETIOHUMAaHUE YICHUKOM OOJIbIICH MiIH HanboJee BaKHOM 4acTH Y4eOHOTO
Marepuana;

-JIOTYIIEHBI OMUOKH B OMPEIETICHUH TTOHSITHH, MPU UCIIOJIb30BAHUN MAaTEMAaTUUECKOW TEPMUHOJIOTHH, B
PUCYHKaX, UepTeKax Wiu rpadukax, B BBIKIAIKAX, KOTOPbIE HE UCIPABICHBI OCTIE HECKOIBKUX HABOSIIINX
BOIIPOCOB YUHUTEJIS.

OneHka nucbMeHHbIX paﬁoT Yuyamuxcsd 1mo MaTeMaTuke

OtmeTKa «5»CTaBUTCS, €CITH:

- paboTa BBINIOJIHEHA BEPHO U MOJTHOCTHIO;

-B JIOTUYECKUX PACCYXICHUSIX U OOOCHOBAHUU PEIICHUS HET TPOOETIOB U OIIHOOK;

-peleHre He COIEPKUT HEBEPHBIX MAaTEMAaTUUYECKUX YTBEPKIEHUN (BO3MOYKHA OJTHA HETOYHOCTh, OTITUCKA,
He SBJISIONIAsICS CIEJACTBUEM HE3HAHUS WM HETIOHUMAaHUs yueOHOTO MaTepuana).

OTMeTKa «4»CTaBUTCS, €CIIH:

-paboTa BBIMOJTHEHA TTOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBI (€CITH YMEHUE
00OCHOBBIBATh PACCYKIEHUS HE SBIISIIOCH CIIEIIUANTBHBIM O0OBEKTOM ITPOBEPKHU);

-JIOTTyIIIeHA OJ[HA OIMOKA UITK JBA-TPH HEJIOYeTa B BRIKJIQIKAX, PUCYHKAX, UepTekax uiu rpadukax (ecmu
9TH BUJIBI padOTHI HE SBISUTHCH CIICIIUATBHBIM O0OBEKTOM ITPOBEPKH);

-BBIIIOJIHEHO 0€3 HEIOYETOB HE MEHEE ¥4 3aaHUM.

OtMeTKa «3»CTaBUTCS, €CIIH:

-IONYyUIeHbI O0JIee 0AHOM OIMOKY MK OoJiee TpeX HEAOYETOB B BhIKJIAIKaX, YepTeKax Wi rpadukax, HO
yUaluiics Brajeer 00si3aTeIbHBIMI YMEHUSMU TI0 TTPOBEPSEMOIA TEME;

-0€3 HeI0YETOB BBHIMIOJHEHO HE MEHEE MOJIOBUHBI paOOTHI.




OTMeTKa «2CTaBUTCS, €CIIH.

-JIOTYIIICHBI CYIIECTBEHHBIC OIIMOKH, TTOKA3aBIIIKE, YTO YYAIIUICS HE BIa/IeeT 00s13aTeIbHBIMU YMEHUSIMU
10 JAHHOW TE€ME B IIOJIHOM MEPE;

-TIPaBWJIHLHO BBITTOJTHEHO MEHEE MTOJIOBHHBI PAOOTHI

OmnbKka—3TO MOTPENUTHOCTh, CBUACTEILCTBYIONIAS O TOM, YTO YUEHHK HE OBJIA/ICT TEMU 3HAHUSAMH U
YMEHUSMH (CBA3aHHBIMU C KOHTPOJIMPYEMBIM pa3aesioM, TEMOI), KOTOpPBIE OTIPeIeIeHbI TPOTPaMMOii 110
MaremaTuke JuIsd cpeaneil mkoibl. K ommobkam 0THOCSATCS HOTPEIHOCTH, KOTOPbIe 00HAPYKUBAIOT
HE3HAHHE yJaruMucs (opMyJ, MPaBHil, OCHOBHBIX CBOMCTB U aJIFTOPUTMOB, HEYMEHHE UX TPUMEHSTh,
HarpHuMep, IOTepst KOPHS WIKA COXPaHEHHE TTOCTOPOHHETO KOPHS B OTBETE, HEYyMEHHE CTPOUTDH M YHTATh
rpaduku GyHKIUH B 00beMe MPOrpaMMHBIX TPEOOBAHHI U T.I1.; @ TAKXKE BEIYUCIUTENIbHBIC OIIHOKHU, €CITH
OHH HE SIBIISIIOTCS ONTMCKaMH YU TIPUBEIH K NCKAKCHUIO HITH CYIIECTBEHHOMY YITPOIIEHHIO 3aa4H.

Henouerom cuurtaroT MOrpCIIHOCTb, YKAa3bIBAOUIYHO nbo Ha HEAOCTATOYHO ITOJIHOC, IPOYHOC YCBOCHUC
OCHOBHBIX 3HAHUH U YMGHHI;'I, 100 Ha OTCYTCTBHUC 3HaHHI>'I, KOTOPBIC nporpaMMoﬁ HE OTHOCATCA K
OCHOBHBIM.

K HenmoueTam OTHOCATCS OMHMCKH, HEJOCTATOYHOCTD UM OTCYTCTBUE HEOOXOAMMBIX IMOSICHEHUH, HEOpeKHOe
BBIMTOJTHEHUE YePTEXka (€CIIN YEPTEIK SBIACTCA HEOOXOAUMBIM JIEMEHTOM PEIICHHS 3a/1a4H),
opdorpadudeckre oNMOKH MPU HAMMMCAHUU MAaTEeMAaTHICCKUX TEPMHUHOB.



