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HOACHUTEJBHASA 3AIINCKA
ApnantupoBaHHass ~— pabouas ~ mporpamMma  y4eOHOro  mpeamera
«l'eomerpus» 7-9 Kitacc cocraBieHa Ha OCHOBE:
1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273 «O06 obpazoBanuu B Poccuiickoi

Denepanumn.

2.@enepanbHO aanTUPOBAHHON OCHOBHOM 00111€00pa30BaTEIbHON MPOrpaMMBbl
o0yyJaronmxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbBSI, YTBEPXKIEHHON
npukazoM MunucrepctBa npocseuienust Poccuiickoit @enepanuu 24.11.2022
No 1025 (c pmomonHEHUSIMM W U3MEHEHHUSIMU B pEIaKIUU IpuKa3za oOT
17.07.2024 Ne 495).

3.AnanTupoBaHHOU OCHOBHOM o01eo0pazoBaTenbHON IPOrpaMMBbl
00yJaroIuXcs ¢ 3aJIepKKON neuxuueckoro pazsutusa MbOY «ScHononstHckas
IIKOJIa-JIETCKUI cal», YTBEPKACHHON npuka3zoM 1o 1mkose ot 28.08.2025 r. Ne
181-0.
B paboueii mporpamme yuTeHbl Hied 1 nosiokeHus: KoHuenuu pa3BuTus
MaTeMaTudeckoro oopazoBanus B Poccuiickoit denepanuu.

Henn n3yyeHust yueOHOro Kypca

OO6mue nenu uzydeHus: yueoHoro Kypcea «I'eoMeTpus» npeacTaBieHbl B
[TOOIT OOO. OHu 3aKIOYAOTCS, IPEKIE BCETO B TOM, UTO HA YPOKAX
reoMeTpur O0YyHarOUIUIICS YUUTCS MIPOBOJIUTh JOKA3ATEIbHbIE PACCYKACHMUS,
CTPOUTH JIOTUYECKHE YMO3AKIFOUEHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKICHHUS U
CTPOUTH KOHTPIPUMEPHI K JTOKHBIM, IPOBOJUTH PACCYKACHUS «OT
IPOTUBHOT0», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIIHPOBATH OOpaTHBIE
yTBepkAcHUs. B 00yueHnn yMeHHIO paccy’kKIaTh COCTOUT BaXKHOE
BOCIIUTATENIbHOE 3HAUEHHE U3YUYEHUSI TEOMETPUH, TPUCYILEE UMEHHO
OTEUECTBEHHOW MaTeMaTUYECKOW IIKOJIE.

BTtopoii nenpo u3ydeHusi reOMETPUHU SIBIISIETCS] UCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA [IPY PEUIEHNN KaK MAaTEMAaTUYECKUX, TAK U MMPAKTUUYECKUX 3a/1a4,
BCTPEYAIOIINXCS B PEANBHOM )KU3HH. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIbHAS JIUHUS B U3YYEHUU T€OMETPUH B IIKOJIE. I 3TOT0 YUYUTENIO
PEKOMEHyeTCsl HOA0MPATh 3a4a4y IPAKTUYECKOIO XapaKTepa JJis
paccMaTpUBAEMBbIX TEM, YUUTh 00YHaIOIUXCSI CTPOUTh MaTEMAaTUUECKUE
MOJIEJIA PEAJIbHBIX )KU3HEHHBIX CUTYaIUi, IPOBOAUTH BBIUYUCICHUS U
OIIEHMBATh aJ€KBATHOCTH MTOJYUYEHHOT0 pe3yybTaTa. KpaliHe BaXHO
NOAYEPKUBATH CBA3U FEOMETPUM C APYTUMHU NIPEAMETAMHU, MOTUBUPOBATH
UCIIOJIb30BATh OMPEEICHUS T€OMETPUIECKUX PUTYD U MOHATUH,
J€MOHCTPHUPOBAThH PUMEHEHHE MOTYYEHHBIX YMEHHUH B PU3UKE U TEXHUKE.



DTH CBsI3M HanboJiee sIPKO BUIHBI B TeMaX «BekTopsly,
«TpuroHomerpudeckue COOTHOIICHUD», «MeTon koopauHaT» 1 «Teopema
[Tudaropay.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY TUTaHy B 7-9 KJlaccax M3ydaeTcsl yueOHbIH Kype
«I"eoMeTpus», KOTOPBIN BKIFOYAET CIEAYIOIINE OCHOBHBIE pPa3ebl
conepxkanusi: «I'eomerpuueckue GUTyphl U UX CBOMCTBaY, «3mMepeHue
r€OMETPUYECKUX BEJIIMUUHY, a TaKXKe «/[eKkapTOBbI -KOOPAMHATHI HA
IJIOCKOCTHY, «Bektops», «/IBrkeHus minockocti» U «lIpeobpazoBanus
OI00U.

VY4eOHbll I1aH NpeaycMaTpUBaeT U3y4eHUE F€OMETPUN Ha 0a30BOM
YpOBHE, UCX0/1d U3 He MeHee 68 yueOHBIX 4acOB B yU€OHOM rojly, BCEro 3a Tpu
rojia o0ydeHus - He meHnee 204 Jacos.

Conep:xanue yue0HOro Kypca (1mo rogam o0ydeHmusi)

7 KIIACC

HauanbHbie nonsaTusa reometpuu. Touka, npsimMasi, OTPE30K, JIyd. YTOJI.
Bunsl yrinos. BepTukanbHble U CMEKHBIE YIIbl. buccekrpuca yria. JlIomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U NePIEHAUKYISIPHOCTD MPSIMBIX.

Cummempuunwvie ghueypol. OCHOBHbBIE CBOUCMBA OCEBOU CUMMEMPULU.
[IpuMepbl CHMMETPHUH B OKPY>KAIOIIEM MHUPE.

OcHo8Hble NOCMPOEHUsI C NOMOWBIO YUPKYJIS U TUHEUKU.

Tpeyronsuuk. BeicoTa, Mmeanana, OuccekTpuca, ux cBoiictBa. PaBHOOEIpEHHBIIM
Y PaBHOCTOPOHHUI TPEYroabHUKHA. HEpaBEHCTBO TPEYroabHHKA.

CBoiicTBa U NMpU3HAKU PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ilpu3znaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiiCTBa U NMPU3HAKYU NapaJUIEIbHbIX NpsIMbIX. CymMMa yTJIOB
TpEyTroJbHUKA. BHEIIHUE YTIIbl TPEYTOJIbHUKA.

[IpssmoyrosibHBIN TpeyrodbHUK. CBOMCTBO MEIMAHbI MIPSMOYTOJIBHOTO
TPEYTroJIbHUKA, IPOBEAEHHOU K TUIIOTEHY3€. [Ipr3Haku paBeHCTBA
MPAMOYTOJIbHBIX TPEYTOJIBbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C YriioM B 30°.

HepaBeHncTsa B reoMmeTpun: HepageHcmeo mpey20ibHuKa, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIIEM YTJIe U OOJIbIIeH CTOPOHE TPEYroJIbHUKA.

[leprieHAUKYISIp U HAKJIOHHASI.

T'eomempuueckoe mecmo mouex. buccekTpuca yria v CepeIuHHbIN
MEPIIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»KHOCTb U KpYT, XOpJa U AUaMeTp, UX cBoicTBa. B3anumHoe

PacmoJIOKEHUE OKPYKHOCTH U IIpsiMoil. KacaTenbHas u cexymas K OKpy>KHOCTH.
3



OKpyXHOCTb, BICaHHAs B YroJ. BrincanHasi 1 onmucaHHasi OKPY>KHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

YeteipéxyronbHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA.
YactHble cilyyau napajjiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), X
IPU3HAKU U cBOMCTBA. Tpanerus, paBHOOOKas Tpamnenus, € CBOMCTBa U
IIPU3HAKHU.

[IpssMoyrosibHas Tparneuus.

Memoo yosoenus meduansi. llenmpanohas cummempusl.

Teopema Daneca u meopema o nponopyuonaivrvlx ompeskax. CpenHue
JIMHWAW TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

Ilooobue mpeyzonvruxos, kodgpuyuenm nooobus. Ilpusnaxku nooobus
mpeyzonbHuKos. llpuMenenmne nogo0ust npy peleHny NPakTUYeCKUX 3a/1ay.

CoiicTBa mionaien reomerpudeckux ¢puryp. @opmyiibl s MI0MATU
TpeyrojbHHUKa, apajienorpaMmma, pomoa u Tpanenuu. OTHOIIEHUE TUIOIIa e
MO00HBIX (UTYP.

Brruncnenne miomanen TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB HA
KJIeT4aTon Oymare.

Teopema Iludaropa. [Ipumenenue Teopemsl [1udaropa npu peurenuu
NPaKTUYECKUX 33/1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUroHOMeTpruYecKue PyHKINH
yrioB B 30°, 45° u 60°.

BrnimcanHbIE 1 EHTpaJIBbHBIE YTJIBI, YTOJI MEXAY KacaTEIbHOM U XOPJAO0H.
VYrisl MEKy XOpAAMH U CEKyIIMMU. BIIMCaHHbBIE U ONIMCAaHHbBIE
YETBIPEXYTOJBbHUKN. B3anMHOE pacnosiokeHue AByX OKpykHocTel. Kacanue
okpykHocTeil. OOlue KacaTeabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yrioB oT 0° go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpMYIIbI MPUBEICHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB.
Perenne mpakTH4eCcKMX 3a1a4 ¢ UCIIOIB30BAHUEM TEOPEMBbI KOCUHYCOB H
TEOpPEMBI CHHYCOB.

lIpeobpaszosanue nooodbus. Ilooobue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npoussedenuu ompesKo8 Xopo, meopemvl 0 NPOU3EEOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameibHOll.



Bekrop, nnnHa (MOyJib) BEKTOpa, COHAIIPABIIEHHBIE BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PABEHCTBO BEKTOPOB, OIIEpALlMH HAJl BEKTOpaMu. Pa3nokeHue BeKTopa 1o JsyM
HEKOJUIMHEAPHBIM BeKkTopaM. KoopaunaTel BekTopa. CKamsipHOE TPOU3BEACHUE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA IIIOCKOCTHU. YpasHeHus npsamou 1
OKPY>KHOCTH B KOOpJIMHATaX, [IEPECEUCHUE OKPYKHOCTEN U MPSIMbIX. MeTox
KOOPAMHAT U €ro NIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH. ['pagycHas u
paguaHHas Mepa yria, BBIYMCIEHUE JUIMH AyT OKpykHOcTeu. [lnomane kpyra,
CEKTOpPAa, CErMEHTA. /[8uUdiceHUs NIOCKOCU U 6HYMPEHHUE CUMMeEmMpPUU puyp
(anemenmapmsie npeocmasnenus). Ilapannenvuwiii nepenoc. Ilosopom.

IUJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUA
[TPUMEPHOI PABOYEM ITPOTPAMMEBI KYPCA «"EOMETPH SI» (ITO
'OAAM OBYYEHNA)

OcBoenue yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOT'O OOIIIEr0
00pa3oBaHUs TOIHKHO 00ECIIEYNBATh JTOCTHKEHHE CICIYIONINX MPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB:



7 KIIACC

Pacnio3naBaTh U3yueHHBIE TeOMETpUUECKUEe (PUTYPBI, OTIPEACTSATH UX
B3aMMHO€ PaCIOIOKEHUE, N300pakaTh TeOMETpUUYECKUEe (PUTYpbI; BBITIOJIHATD
YEPTEKU 10 YCIOBHUIO 3a/1a4n. VI3MepATh TMHEWHBIE U YIJIOBBIE BETUYUHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatb rpy0yro OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peasibHOM KU3HU, pPa3MEPOB MPUPOIHBIX 00BEKTOB. PasnnyaTs pazMepsl 3THX
OOBEKTOB 1O HOPSAAKY BEIUYUHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 33]1a4aM (C UCIOIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOSALIME BOIPOCHI H/WIIH aarOpuTMa y4eOHBIX
JEUCTBHIN).

[Tonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh
NPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHLHUKOB TP PEILICHUH 3a]1ay.

[TpoBOAUTH NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA NMpU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUAHBI, IPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO
TPEYroJIbHUKA, B PEILIEHUH FEOMETPUUYECKHX 3a]1a4 (C UCIIOIb30BaHUEM
3pUTEIBHON HATISAHOCTU W/ UM BEpOAIIbHON OTIOPHI).

OnpenensiTe napamienbHOCTh IPSAMBIX C IOMOIIBIO YTIIOB, KOTOPBIE
oOpa3zyeT ¢ HUMH cekyias. OnpeaensTh NapaiebHOCTh MPSMBIX ¢ TOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KileTyaToi Oymare.

[TpoBOINTH BEIYUCIICHHS M HAXOAUTH YHNCIOBBIC U OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUUYECKHUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBI yTJIOB
TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yIOB, 00pa30BaHHBIX MIPU
MIEPECEUEHNH JIBYX ITapajuIeNIbHBIX MPSAMBIX CEKYIIEH. Pemars npakTnyeckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

NmMeTh npeacTaBIeHUE O OHATHE T€OMETPUYECKOTO MECTA TOUEK.

@opMyIMpPOBATH ONPEAECIEHUS OKPYKHOCTU U Kpyra, XOpJbl U JUaMeTpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3T CBOMCTBA
IIPU PEIICHUH 3a1a4.

OpueHTHPOBATHCS B MOHATHAX: ONMCAHHAs OKOJIO TPEYTOJIbHUKA
OKPYKHOCTb, LICHTP OMUCaHHOW OKpYy>XHOCTU. OniepupoBaTh Ha 0230BOM YpOBHE
(dbakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOIbHUKA MTEPECEKAIOTCS B OJTHON
TOYKE, U O TOM, UTO CEPEANHHBIE IEPIIEHAUKYJIISAPHI K CTOPOHAM TPEYTOJIbHUKA
[IEPECEKAIOTCS B OJTHOW TOUKE.



OpueHTUPOBATHCS B MOHATHAX M ONIEpUPOBATH Ha 0a30BOM ypOBHE:
KacaTeabHas K OKPY>KHOCTH, Te€OpeMa O MEPIECHAUKYJISIPHOCTH KacaTEIbHON 1
paanyca, NpOBEAEHHOTO K TOUKE KACaHUSI.

Nmets npeacTaBiieHue 0 MPOCTEUIINX T€OMETPUUECKUX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[TpoBOANTH OCHOBHBIE TEOMETPHUUECKHUE OCTPOCHUS C HOMOUIBIO ITUPKYJIS
1 JTAHEUKU.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
IIOJIB30BATBCS X CBOMCTBAMU IIPU PELIEHUN FEOMETPUUYECKUX 3a1a4.

OpueHTUPOBATHCS B MOHATHH - TOUKH MEPECEUEHUSI MEIUaH TPEYTroJbHUKA
(1IeHTpa Macc) B pelieHruy 3a1ad.

Bianets noHsTHEM CpeIHEN TMHUM TPEYTOJbHUKA U TPANICLIMH, IPUMEHSTH
UX CBOWCTBA MPU PELIEHUH MPOCTEUIINX F€OMETPUIECKUX 3a1a4. imeTh
npeacTasiieHue 0 Teopeme daneca u Teopeme 0 NPONOPLUUOHAIBHBIX OTPE3Kax,
MPUMEHSATH UX JIJIS PELICHHs] PAKTUYECKUX 3a/1a4 (C OMOpOM Ha 3pUTEIbHYIO
HarJsIHOCTh).

[IpuMeHsTh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PELIEHUN HECIOAKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThes Teopemoit [Tudaropa 11 perieHrs reoMeTpUuYecKux u
NPaKTHYECKUX 3a/1a4.

BiianeTs NOHATUSAMU CUHYCa, KOCHHYCA U TAHT'€HCAa OCTPOro yIJia
MPSIMOYTOJIBHOT'O TPEYroJIbHUKA. 110J1630BaThCSl STUMHU NOHATHIMU IS
pEIIeHHs IPAKTUYECKUX 3a7a4 (TP HEOOXOIMMOCTH C OMOPOM HA aIrOPUTM
npaBuia).

Beraucnars (pa3nuuHbIME cioco0aMHu) (C ONOpO Ha CIPaBOYHYIO
UH(GOpPMAIINIO) TUIONIAb TPEYTOIbHUKA U IJIOMIAU MHOTOYTOJIbHBIX QUTYP
(MOMB3YACH, I/Ie HEOOXOIUMO, KAIBKYJIATOPOM). [IpuMeHsTh oTyd4eHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4aXx.

Biianeth NOHATUSAMY BIIMCAHHOTO U NEHTPAIBHOTO YIJIa, UCTIOIb30BaTh
TEOPEMBI O BIMCAHHBIX yTilaX, yIilax MEX1y XOpAaMH (CEKYIUMHU) U yTJie
MEK]ly KacaTeJIbHOM U XOPAOU NPU PEMIEHNUH NPOCTEUINX T€OMETPUIECKUX
3a/1a4.

Biianets NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIIEHUH MPOCTEUIINX 3a/1a4.

[IpuMeHSTh MOTy4YEeHHbIE 3HAHUS HA MPAKTUKE - CTPOUTh MATEMATUYECKUE
MOJEIN JUIS 3a7a4 PeabHON KU3HHU U IPOBOJIUTH COOTBETCTBYIOLIUE



BBIYUCJICHUS C IPUMEHEHHUEM IMOI00MS 1 TPUTOHOMETPUH (IT0JIB3YSCh, TJIe
HE0OXO0IMMO, KAIBKYJISTOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTb C UX
MOMOIIBIO PA3JIMYHBIEC AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOIbHUKA («pelieHne
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKyISTOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJTUYHBIX 3HAYCHUH.

[Tonb30BaTbes hopMynamMu MPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJI1 HAXOKIEHUS COOTHOLIEHUN MEXITY
TPUTOHOMETPUUECKUMU BEIMUMHAMMU (C ONIOPOI HAa CIIPaBOYHYIO MH(OPMALIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXO0XKJICHUS
Pa3TUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIeHUE TPEYTOJIbHUKOBY ), IPUMEHSITh
UX MPU PEIICHUU POCTEHUIIINX T€OMETPUUECKUX 3aad.

Brnagets nonsTusiMu nmpeoOpa3zoBaHus 1Mo00us, COOTBETCTBEHHBIX
aeMeHTOB MoJ00HbIX uryp. [Tonp3oBaThCs cBOWCTBAMU MO00MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIISIT JJIUHBI M HAXOJAUThH YTIIBI Y TOAO0HBIX
¢uryp (no anroputmy y4eOHbIX nelicTBHil). [[pumMeHsaTh cBOMCTBA MOAO0OUS B
MPaKTUYECKUX 3a]a4ax. Y METh IPUBOAUTH PUMEPHI MOJOOHBIX PUTYp B
OKpY’KalollleM MUpE.

[Tonb3oBaThCs TeOpeMamu (110 BU3YaJbHOM OMOpPE) O IPOU3BEIACHUU
OTPE3KOB XOPJI, O MPOU3BEJACHUH OTPE3KOB CEKYIIIUX, O KBaJApaTe KacareJIbHOM.

[Tonbp30BaThCA BEKTOpAMU, TOHUMATh UX TE€OMETPUUECKUIN U PU3NUECKUIA
CMBICJI, IPUMEHSTH UX B PELICHUH T€OMETPHUUECKUX U (PU3NYECKUX 3a/1a4.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB JIJISl HAXOXKAEHUS JJIVH U
YTJIOB.

[Tonb30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATH €T0 B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKHUX 3a/1ay.

BrnaneTs NoHATUSMU IPaBUILHOTO MHOTOYTOJIBHUKA, IJTUHBI OKPYKHOCTH,
JUTMHBI IyTH OKPY’KHOCTH U paJIMaHHON MEPBI yTJIa, YMETh BBIUUCIATH MIOMIAb
KpyTa U ero yactei (¢ onopoit Ha cpaBouHyto nHpopmaiuio). [IpumeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Haxonuthk ocu (WK UEHTPbI) CAMMETPUU QUTYP, IPUMEHSTh ABUKEHUS
MJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsTh Moy4YeHHbIE 3HAHUS HA IPAKTUKE - CTPOUTh MaTEMAaTUYECKHE
MOJIENU JJIA 3a/1a4 PeasIbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TPUMEHEHUEM MOJ1I00US U TPUTOHOMETPUUYECKUX (PYHKIMHA
(TI0JIB3Y$ICh, TIC HEOOXOAUMO, KATbKYJISTOPOM).



KPUTEPUU N HOPMbI OHEHKU ITPEJAMETHBIX PE3YJIBbTATOB
OBYYAIOIIUXCS C 3ITP ITO TEOMETPHUHA

BricraBnsembie onieaku oOyvarorumcs ¢ 3[1P He MoryT ObITh IpUPABHEHBI K
OIICHKaM O0ydJaromuxcs o01eo0pa3oBaTEeIbHbBIX KO, a ABJISIOTCS JIUIIb



MoKa3aTeseM YCIEITHOCTH MPOABUKEHUS IIKOJbHUKOB 110 OTHOIIIEHHUIO K CAMUM

ceOe. OreHka Takke UrpaeT PoJib CTUMYJIMPYIOMEro (hakTopa, IMo3TOMY

JIOIYCTUMO pabOTy HEKOTOPHIX YUYEHUKOB OIIECHUBATH 00JIee BRICOKUM 0ajlioM.
OIEHKA YCTHBIX OTBETOB OBYYAKOLIUXCSA:

OTBET OLICHUBACTCSI OMMEMKOI «5», eCJIN YUeHUK:

* MIOJIHO PACKPBUI COJIepKaHNe MaTepualia B 00beMe, MperyCMOTPEHHOM
IpOrpaMMON U YI4EOHUKOM, U3JI0KHUIT MaTepUall FPaMOTHBIM SI3BIKOM B
ONPEICTICHHON JIOTUYECKOM MOCIIeI0BaTEIbHOCTH, TOUHO UCIIOIB3Y S
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY;

* IPABUJILHO BBHIMOJIHWI PUCYHKH, YEPTEKU, TpadUKHU, COMYTCTBYIOIIUE OTBETY;

* MOKa3aJl YMEHHE WLTIOCTPUPOBATH TEOPETUUECKUE MOT0KEHUSI KOHKPETHBIMU
MpUMEepaMu, MPUMEHSATh UX B HOBOW CUTYAaIMU IIPU BHITIOJIHEHUHU
MPaKTUYECKOTO 3a/1aHUs;

* IPOJICMOHCTPUPOBAJT YCBOECHHUE paHEE U3YUEHHBIX COMMYTCTBYIOIINX BOIIPOCOB,
c(hOpPMHUPOBAHHOCTh M YCTOMYHUBOCTH MCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHUMA
1 HAaBBIKOB;

* OTBEUAJ CAMOCTOSITEIHLHO 0€3 HaBOISAIIUX BOMPOCOB YUUTENsI. BO3MOXHBI
OJIHa-JIB€ HETOYHOCTH MPU OCBEIIIEHUU BTOPOCTENIEHHBIX BOMPOCOB UJIU B
BBIKJIaJIKaX, KOTOPbIE YUCHUK JIETKO UCIIPABUII 10 3aMEYaHUIO YUUTEIIS.

OTBeT OLICHUBAETCS OTMETKOM «4», eciiu

* OH YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAaHMAM Ha OIEHKY «5», HO MPH 3TOM
HMMEET OJIMH U3 HEJOCTAaTKOB:

* B U3JIOKEHUHU JIOMYIICHBI HEOOBIITHE TPOOEIIBI, HE NCKA3UBIITHE
MaTeMaTH4YECKOE COIep)KaHUE OTBETA;

* IOMYIIEHBI OJIMH - JIBa HEJI0YETA MIPU OCBEUIEHUHU OCHOBHOTO COJIEPKAHUS
OTBETA, UCIIPABIICHHBIC 110 3aMEYAHUIO YUUTEJIS,

* IOMYIIEHBI OlMOKa WK O60Jee IBYX HEJOUETOB MPU OCBEIICHUHU
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCTIPABJICHHBIE 110
3aMEUaHUIO YUUTEIS.

OT1MmeTKa «3)» CTaBUTCS B CICAYIONINUX CIyYasx:

* HETOJIHO WJIM HETOCJIeA0BATEIbHO PACKPHITO COJEPKAHUE MaTepuaa, HO
MOKa3aHo 001llee MOHNUMAaHKE BOMPOCa U MPOJAEMOHCTPUPOBAHBI YMEHMUS,
JIOCTaTOYHbIC JJIsl JAIbHEHIIIEr0 YCBOCHHS TPOTPAMMHOT0 MaTepuaia
(onpenenennbie « TpeboBaHUSAMH K MAaTEMaTUYECKOU MOJTOTOBKE
yHaIIXCs»);

* UIMEJIUCH 3aTPYTHECHUS WM JIOIYIIIEHBI OIIUOKHU B ONIPEACIICHUH TTOHATHH,
MCIIOJIb30BAHUY MaTEMATUYECKON TEPMUHOJIOTHH, YePTEKaX, BBIKIIAJIKAX,
HCTIPaBJICHHBIC TTOCJIE HECKOIbKUX HABOJISIIIIUX BOIIPOCOB YUUTEIIS;
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* YYEHUK HE CIIPABUJICS C MPUMEHEHHEM TE€OPUHU B HOBOUM CUTYaIlUU TIPH
BBITIOJTHEHUHU TTPAKTUYECKOTO 3a/IaHMsI, HO BBITIONHWI 3aJ]aHusl 00s3aTEIHLHOTO
YPOBHSI CIIO)KHOCTH TI0 TAHHOU TEME;

* IpU 3HAHUM TEOPETUUECKOTO MaTepuralia BbIIBICHA HEJOCTATOUHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMECHHI W HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CICAYIOLINUX CIyYasx:

* HE PAaCKpBHITO OCHOBHOE COZIepKaHnEe yueOHOTO MaTepHaa;

* 00HapyKEHO HE3HAHUE WJIM HEMTOHUMAaHUE YUCHHKOM OOJIBbIIICH MM HanboJiee
BaYKHOU YacTu y4eOHOTO MaTepHuaia;

* TIOMYTIIEHBI OIMMTUOKY B ONIPEICIICHUN TTOHSITUH, TIPU UCIIOTH30BAHUN
MaTeMaTUYeCKON TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEIKAX WK rpaduKax, B
BBIKJIAJKaX, KOTOPBIC HE UCIIPABJICHBI ITOCIIC HECKOJIBKUX HABOISAIINX
BOITPOCOB YUUTEJIS.

OLEHKA ITHCBMEHHBIX PABOT

OtMeTKa «5)» cTaBUTCS, €CIU:

* paboTa BHITIOJIHEHA MTOJTHOCTHIO;

* B JIOTHYECKHUX PACCYXKJIEHUAX U 00OCHOBAaHUU PEIICHUS HET TPOOEIIOB U
OIINOOK;

* B pEIICHUU HET MAaTEMaTUICCKUX OMHNOOK (BO3MOYKHA OJTHA HETOYHOCTH,
OTIMCKA, HE SIBJISIONIASCS CIEJCTBUEM HE3HAHUS UM HETIOHUMAaHUs Y4eOHOTO
Marepuana).

OtMeTKa «4)» CTaBUTCSI, €CITH:

* paboTa BBHITIOJIHEHA MMOJTHOCTHIO, HO 000CHOBAHUS 1IaTOB PEIICHUS
HEJI0OCTATOYHBI (€CITM YMEHUE 000CHOBBIBATH PACCYKIEHUS HE SBIISIIOCH
crenuaibHbIM 00OBEKTOM MPOBEPKH);

* IOMYIIIEHA O/IHA OIIMOKa WM JBA-TPU HEAOUETA B BBIKIAKAX, PUCYHKAX,
gyepTekax Win rpadukax (€Ciiv 3TH BUILI paOOTHI HE SIBISUTHCH CTICITHAIBHBIM
00BEKTOM TIPOBEPKH).

OtMmeTKa «3)» CTaBUTCS, €CITH:

* IOMyIIIEHbI O0JIee OJHOM OITMOKHM Wi 00Jiee TBYX-TPEX HEI0YETOB B
BBIKJIAKAX, YepTeKax Win rpadukax, HO yUaIIUACs BiIajieeT 00sI3aTeIbHBIMU
YMEHMSIMU I10 ITPOBEPSAEMON TEME.

OTMeTKa «2) CTaBHUTCSI, €CITU: JOIMYIICHBI CYIIIECTBEHHBIC OITHOKH,
TIOKAa3aBIIIKE, YTO YYAIIUICS HE BJIaJIeeT 00sI3aTEIIbHBIMA YMEHUSIMH 10
JAHHOU TEME B IIOJTHOM Mepe.

I'pyOobIMu cuuTAIOTCSI OIIUOKM:

- HE3HAHUE OTMPE/IETICHUS] OCHOBHBIX IMOHATUI, 3aKOHOB, IMPABUJI, OCHOBHBIX
MOJIOKEHUH TEOpUH, HE3HaHUE (POpPMYII, OOIIETTPUHSATHIX CHMBOJIOB

0003HaYEHUI BEJIMUUH, CIUHUI] UX U3MEPECHUS;
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- HE3HAHWE HAMMEHOBAHUI €IMHUL] U3MEPEHHUS;

- HEYyMEHUE BBIJICTIUThH B OTBETE IJIABHOE;

- HEyMEHUE MMPUMEHSTh 3HaHUs, aJTOPUTMBI JJIsl PEIICHUS 3a/1a4;

- HEyMEHUE JieiaTh BBIBOJIBI U 0000IICHUS;

- HEyMEHUE YUTATh U CTPOUTH IpaduKH;

- HEYyMEHHUE T0JIb30BaThCs MEPBOUCTOUYHUKAMHU, YICOHUKOM U CIIPABOYHUKAMM;

- IOTEps KOPHS WM COXPAHEHHE OCTOPOHHETO KOPHS;

- oTOpacbiBaHue 0e3 0OBSICHEHUI OJTHOTO U3 HUX;

- pPaBHO3HAYHBIE UM OIITUOKU;

- BBIYHMCIIUTENIbHBIE OLIMOKH, €CJIM OHU HE SIBJISIIOTCSI OITUCKOM;

- JIOTUYECKUE OLITUOKH.

K Herpy0ObIM omiuOKam ciieyeT OTHECTH:

- HETOYHOCTH (POPMYJIUPOBOK, ONIPEACICHUN, TOHATUIA, TEOPUH, BEI3BaHHAS
HEIOJIHOTOW 0XBaTa OCHOBHBIX TPU3HAKOB OIMPEAEISIEMOrO MOHIATHUS WU
3aMEHOM OJIHOTO - JIBYX U3 3THX MPU3HAKOB BTOPOCTEEHHBIMU;

- HETOYHOCTh rpaduka;

- HEpAIlMOHAIBHBIN METO/ PELICHHS 3a/1a4d WU HEJJOCTATOYHO MPOAYMaHHBII
IJIaH OTBeTa (HapyllIeHUE JOTUKH, TOJIMEHA OT/IEJIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMH);

- HepalMOHaIbHbIE METOABI PAOOTHI CO CIPABOYHOM U APYTOM JIUTEPATYPOK;

- HEyMEHHUE pellaTh 3a7a4, BBIIIOJIHATH 3aaHUs B OOLIEM BU/IE.

Henoveramm sBIAIOTCA:

- K HemoueTaM OTHOCSTCS MOTPEIIHOCTH, CBUAETEIBCTBYIOIINE O HEIOCTATOYHO
[IOJTHOM WJIM HEJAOCTATOYHO MTPOYHOM YCBOCHHHM OCHOBHBIX 3HAHUN U YMEHUI
uiau 00 OTCYTCTBUM 3HAHUM, HE CUMTAIONIUXCSA B IPOrpaMMe OCHOBHBIMH.

- Hegoueramu Takke CUUTAIOTCA: MOTPEITHOCTH, KOTOPhIEC HE MPUBEIIH K
HCKa)XEHUIO CMBICJIA MOJYYEHHOT0 00YyYaIOIUMUCS 3HAaHUS WIN CIIOco0a ero
BBITIOJIHEHUS;, - HEAKKYpaTHas 3aliCh; HEOPEKHOE BHIMOJHEHUE 3aMHUCEH,
yepTexei, cxem, rpauKoB; HepalMOHAIbHbIE TPUEMBI BBIYUCICHUHN U
npeoOpa3oBaHUM.
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