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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yde6HOro npeamera «I'eomerpus» Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJIE€HA Ha OCHOBE TPeOOBaHMI K pe3yibTaTam
ocBoeHuss @OOII OOO, yrBepxkaeHHON npukazoM MuHnucrepcrBa npocBeuieHuss PO ot 18.05.2023 Ne 370; muanupyeMbIM pe3yibraTaM oOOydeHUs B
cooTtBercTBUHU ¢ 0oOHOBIEHHBIM PI'OC OOO, yTBepKIeHHBIM NpuKa3oM MunuctepcrBa npocsemenuss PO 31 mas 2021 r. Ne 287; ®enepanbHoil padboyeit
IIpOrpaMMoi o reomeTpun, ¢ yuérom denepanbHoi pabouel mporpaMMbl BOCITUTAHMUSL.

B paboueii mporpamme ydTeHbl Heu U nosiokeHus KoHuenmuu mpenogaBaHus MateMatuku B Poccuiickoit @enepanuu (YTBEpXKAEHHOW pacTIOPSKEHUEM
[TpaBurensctBa Poccuiickoit deneparuu ot 9 anpens 2016 1. Ne 637-p) .

PabGouass mporpamMmma mo reomMeTpuu MNpeAcTaBiseT co0oM MeToaudeckd O(OpMIIEHHYI0 KOHKpeTu3anuio TpeboBanuii oOHoBieHHbIX PI'OC OO0 wu
PacKphIBAET UX PEANTHU3ALHNIO Yepe3 KOHKPETHOE NIPEIMETHOE COIEPIKAHHE.

Paboyas mporpamma o anredpe B 7-9 kiaccax sSIBISETCS COCTABHOW YacThI0 OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHUs
MAQOY COHI Ne 25 ropoaa Tromenu.

JI1st peanu3anuu MporpaMMBbl UCTIOJIB3YIOTCS YUeOHUKH

7 xi.: T'eomerpus. 7-9 xnacc : yued. mia o6meobpazoBat. opranusanuii / non penakuuent JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap.]. — M. :
[Ipocsemienue, 2021.

8 xi.: ['eomerpus. 7-9 kmacc : yueb. mns obmeoOpasoBar. opranuzanuii / mon pexaknuen JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomnes u ap.]. — M. :
[Ipocsenienue, 2021.

9 ki.: I'eomerpus. 7-9 knacc : yueb. misa oOmeoOpazoBat. opranusamnuii / nox penakuueit JI.C. Aranacsn, B.®. byrysos, C.b. Kagomues u np.]. — M. :
[Ipocsenienue, 2021.

B cucreme OOO/COO yuebnbiit mpeamet ['eomeTpusi, u3ydaeMblii Ha 0a30BOM, BXOJUT B MPEAMETHYIO 00JacTh MaTemaTHKa .
Y4eOHBIM IJIAHOM Ha M3y4deHHe reomeTpuu otBoautcsa 204 yaca: B 7, 8, 9 kiacce no 68 yacoB (2 yaca B HeZIeNI0),

N3 Hux 16 4acoB 3a 3 roga oOydeHHs BBIJIEJIIEHO Ha MPOBEJCHUE OLEHOYHBIX MpOLEAyp, uTo He mpesbimaeT 10% ot Bcero o0bema yueGHOrO BpeMeHH
(muceMo Munnpocsemenust Poccun Ne CK-228/03 u Pocobpnanzopa Ne 01.169/08-01 ot 06.08.2021): 7 kiacc — 4 4acoB Ha NpOBEJICHUE KOHTPOJIbHBIX paboT; 8
KJ1acc — 6 4acoB Ha MPOBEJCHUE KOHTPOJBbHBIX paboT; 9 Ki1acc — 6 yacoB Ha NMPOBEAECHNUE KOHTPOJIbHBIX paldoT.

Oomasn XapaKTepUCTUKA y4eOHOro npeamera «I'eomerpus»
['eomeTpust Kak OJJMH U3 OCHOBHBIX Pa3JIeNIOB IIKOJIbHOW MAaTeMaTHKHU, UMEIOIINIA CBOEH 11eIbI0 00eCIeunTh U3ydeHUEe CBOMCTB U pa3MepoB (GUIYp, X OTHOIICHHIHA
U B3aMMHOE PACIOJIOKEHHE, ONUPACTCS Ha JIOTUYECKYIO, 0Ka3aTeIbHYIO JIMHUIO. LIeHHOCTh M3ydeHHsl TeOMETPHH Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHus
3aKIII0YAeTCs] B TOM, YTO OOYYalOIIMHCS Y4YUTCA TMPOBOJUTH JI0KA3aTeNbHBbIE PACCYKJEHHs, CTPOUTH JIOTHUECKHE YMO3AKIIOYEHMS, JOKa3bIBaThb HMCTHHHBIC
YTBEP)KJCHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJIUTH PACCYXKACHHUS «OT MPOTHBHOTOY», OTIMYATh CBOMCTBA OT NMPHU3HAKOB, (GOPMYIHUpOBATH OOpaTHBIE
YTBEPKICHUA.



Bropo#l 1enpl0 M3ydeHHs] T€OMETPHUU SBJISETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUM KaK MAaTEMaTUYECKUX, TaK W INPAKTHUYECKHUX 3azad,
BCTPEYAIONIUXCS B peabHOM kn3HUA. OOyJaromuiics JOIDKEH HAYyYUThCSI ONPEICTUTh T€OMETPUIECKYIO (PUTYpy, OIIMCATh CIIOBAaMU JaHHBIM YePTEK WM PUCYHOK,
HAMTH IUIOIAb 36MEIBHOTO Yy4acTKa, pacCuuTaTh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens min Tpedyemble pa3Mepsl rapaxka IJisi aBTOMO OIS DToMy
COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUA B HM3ydeHUU reoMeTpuu. [lpu pemieHun 3agad MpakTHYECKOIO XapakTepa OO0Yy4arolUiCs YUUTCS CTPOUTH
MaTE€MAaTHYECKUE MOJIEIN PEAIBHBIX JKU3HEHHBIX CUTYALMM, IPOBOAUTH BBIYUCICHUS U OLICHUBATh aJICKBATHOCTH ITOJIYYEHHOTO PE3YJIbTATA.

Kpaiine Ba)kHO MOTYEPKUBATH CBA3H TE€OMETPHH C IPYTUMHU YU€OHBIMH MPEIMETaMU, MOTUBUPOBATH MCIOJIB30BATH OMPEICIICHHUS TEOMETPHUECKUX QUTYp U
MOHATHM, JEMOHCTPUPOBAaTh INPUMEHEHHE IIOJyYEeHHBIX YMEHUH B (U3MKE U TEXHUKE. OTU CBSA3M HaubOojee SpKo BUAHBI B TeMax «Bektopsi»,
«TpuroHomerpuueckue cooTHoleHU», «Meros koopanHat» u «Teopema ITudaropar.

VYueOnniii kypc «l'eomeTpusi» BKIIOYAET CIEIYIONIME OCHOBHBIE pasjienbl cojaepxanus: «['eomerpuueckue Gurypsl W uX CBOMCTBa», «l3mepenue
reOMETPUICCKUX BEIIUYUH, ((I[eKapTOBI)I KOOPAUHATEI Ha IMIIOCKOCTH», ((BCKTOpI)I», «I[BI/DKGHI/IS{ IIJIOCKOCT ), «Hpeo6pa301aaHI/1${ HOI[O6I/I$I)).

Ha usydyenne yuebHoro kypca «I'eomerpusi» otBonutcs 204 vaca: B 7 kiacce — 68 4acoB (2 yaca B Hefelno), B 8 kiacce — 68 yacoB (2 yaca B Helen0), B 9
Kiacce — 68 gacoB (2 yaca B HEJIETIO).

COILEP KXAHUE OBYUYEHUA
7 KJIACC

Hauvanenubie monstus reomerpuu. Touka, mpsimasi, OTpe30K, Jyd. YToJ. Buabl yrioB. BepTukanbHble U cCMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapamiensHoCTh U NepreHUKYAIPHOCTD MPSIMbIX.

Cummetrpuunble purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpuu. [IpuMepsl cuMMETpUN B OKpYXKaIoeM MHUpE.
OcHOBHBIE IOCTPOEHUS C IIOMOIIBIO LIUPKY/IS U TuHelku. TpeyronpHuk. Boicota, Mmeauana, GuccekTpuca, X CBOMCTBA.
PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHuKa. [IpM3Haku paBeHCTBA TPEYroJIbHUKOB.

CpoiicTBa U MPU3HAKH MapaJIeNbHBIX TPsMbIX. CyMMa yIJIOB TPEeYTroJbHUKA. BHEIIHNE yIIibl TPEyroJibHUKA.

[IpssmoyromnpHblil TpeyrojapHUK. CBOMCTBO MeIUaHbl IMPSAMOYTOJBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K runoreHyse. lIpu3Haku paBeHCTBA NMPSMOYT OJIBHBIX
TpeyroJbHUKOB. [IpsAMOYTroabHBIN TPeyroJibHUK ¢ yriioM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYroJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OoJblieM yriie U OoJblIeld CTOpOHE TPEYroJIbHUKA.
[leprieHAUKYSAp U HAKITOHHASL.

FCOMeTpI/I‘-ICCKOC MECTO TOYCK. BI/ICCCKTpI/Ica yria u Cepe,Z[I/IHHLII\/'I NEPNCHAUKYIIAP K OTPE3KY KaK TCOMETPUUCCKUC MECTA TOYCK.



OxpyXHOCTb M KpyI, XopJa M AMAMETp, MX CBOMCTBA. B3aumHOe pacnosoxeHue OKpyXKHOCTH M mpsMoi. KacartenbHas M ceKylias K OKPYKHOCTH.
OKpyXHOCTb, BIUCAaHHAs B yroJjl. BrimcaHHas ¥ onucaHHas OKPYXHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YerbipéxyroapHuku. [lapamienorpamm, ero npusHaku u cBoiictBa. YacTHble ciaydau napajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaapaT), UX HPU3HAKU U
cBoiicTBa. Tpanenus, paBHOOOKas Tpaneuus, €€ cBoiicTBa u npusHaku. IIpsMoyronapHas Tpanenus.

Meron yasoenus Mmeauansl. LlentpansHas cummerpus. Teopema ®Paneca 1 TeopeMa 0 NPONOPLUHUOHAIBHBIX OTPE3KaX.
CpenHue TMHUM TPEeYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroybHUKA.
[Tono6ue TpeyroabHUKOB, K03 duuneHnt noxodus. [IpusHaku nogo0us TpeyronbHUKOB. [IpuMeHenne moaqo0us Ipy peleHuy NPakTUYeCKUX 3a/1ad.

CpoiicTBa miomazaei reomerpudeckux ¢guryp. GopMmynsl Ais IIIOIMIATU TPEYroibHHUKA, HapajuiesorpaMma, pomba u Tpamnenuu. OTHOLIEHHE IUToIajen
MoJ00HBIX (huryp.

Brruncnenune HJ'IOHI&}IC?I TPEYIrOJbHUKOB U MHOTOYI'OJIbHUKOB Ha KJIeTYaToOn 6YMaF€.
Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa mpu pemeHny MPakKTUYSCKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIjia HpSMOYTOJIbHOTO TpeyrojbHuka. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. TpuUroHomeTpuueckue ¢yHKIUU
yrioB B 30, 45 u 60°.

Brnircannble ¥ LIEHTpaJIbHBIE YIIIbI, YTOJ MEXKAY KacaTeIbHON U XOpA0il. YTIIbl MEXAy XOpJaMu U CeKyluMU. BricanHble 1 OMUCaHHbIE YEThIPEXYTOJIbHUKH.
BsaumHoe pacnonoxenue 1Byx okpyxxHocteil. Kacanue okpyxHocreil. OOuiue kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC
Cunyc, kocunyc, Tanrexc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TPEYrOJIbHUKOB. TeopeMa KOCHUHYCOB U T€OpEMa CHUHYCOB. Pemenue MPAaKTUYCCKUX 3aJla4 C HUCIIOJIb30BAHUCM TCOPEMBI KOCMHYCOB U TCOPCEMbI
CHHYCOB.

[Ipeo6pazoBanue nomo6us. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.
Teopema 0 IpoU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYILIUX, TEOPEMA O KBAJIpaTe KacaTelIbHOM.

BCKTOp, JJIMHa (MOI[yJ'IB) BCKTOPA, COHAIIPABJIICHHBIC BEKTOPBI, IIPOTUBOIIOJIOKHO HAITPABJIICHHBIC BEKTOPbI, KOJIJIMHECAPHOCTb BEKTOPOB, PaBCHCTBO BCKTOPOB,
omncpanru HaJl BEKTOpaMH. Paznoxenue BCKTOpPA 10 IBYM HCKOJIJIMHCAPHBIM BCKTOPAM. KOOp,Z[I/IHaTLI BCKTOpaA. CKaJ'I}IpHOC MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC
UL HAXOXKACHUA IUIMH U YTJIOB.



JlexapTOBBbI KOOPAMHATHI HA IVIOCKOCTH. Y PAaBHEHHUs IIPSIMOU U OKPYKHOCTH B KOOPAMHATAX, [IEPECCYCHUE OKPYKHOCTEH U NPsAMBIX. MeTo KOOpAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKY. [lmMHA okpykHOCTH. ['pajgycHas u paauaHHas Mepa yria, BbIYMCIEHUE JJIUH Iyr okpyxHoctel. [lnomans kpyra, cexropa,
CErMEHTA.

JIBY>KEHUS IJIOCKOCTH M BHYTPEHHUE CUMMETpUHU Guryp (31eMeHTapHbie npeacrasienus). [lapamiensusiii nepeHoc. [ToBopor.

IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS INPOI'PAMMBI YUYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMbl yueOHOT0 Kypca «I'eoMeTpusi» XapaKTepu3yoTCs:
1) naTpuoTHUecKoe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHUCKOW MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHSM POCCHUCKHMX MaTEMaTHKOB U
poccuiickoi MaTeMaTHYeCKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JIOCTIXKEHUHN B APYrUX HayKax U MPUKIAIHBIX cepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO O0s3aHHOCTEW TpakKJaHMHA W pealu3aliyl ero Mpa, MPEJCTaBICHHEM O MAaTeMAaTHUYECKUX OCHOBaX (DYHKIIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBICHHUI, MpOLEAyp Tpa)JAaHCKOro oOliecTBa (Hampumep, BbIOOpPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO 3TUYECKUX MpoOsieM,
CBSI3aHHBIX C MIPAKTUUYECKUM MIPUMEHEHUEM JOCTH)KEHUI HAyKH, 0CO3HAHHEM BaKHOCTHU MOPaIbHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) Tpy/oBOe BOCTIMTAHME:

YCTaHOBKOﬁ Ha AaKTHUBHOC Y4YaCTUC B PCHICHUHU IPAKTUYCCKHUX 3aJav MaTeMaTH4eCKOi HaIIpaBJICHHOCTH, OCO3HAHHECM BaXXHOCTHU MATCMATHYCCKOI'O
O6paSOBaHI/I5{ Ha IPOTAXKCHHUH BCEH >KU3HHU JJIA YCHGMHOﬁ HpO(l)eCCI/IOHaHBHOI}'I JACATCIIbHOCTU U PA3BUTHCM HCO6XOI[I/IMBIX YMeHHﬁ, OCO3HaHHBIM BbI60pOM u
IMOCTPOCHUEM HHHHBHHyaHLHOﬁ TPaCKTOpPHUH 06pa3OBaHI/I$I H )XM3HCHHBIX IIJIaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U OﬁH.[GCTBGHHLIX HOTpe6HOCTeﬁ;

4) 3creTH4YecKoe BOCIIUTaHME:

CIIOCOOHOCTBIO K SMONHUOHAJIIBHOMY U J3CTCTUYCCKOMY BOCHPHUATUIO MATCMATHYCCKUX O6’beKTOB, 3aaaq, peH.IeHHfI, paCCy)I(,[[eHI/Iﬁ, YMCHUIKO BHICTH
MAaTEMAaTUYICCKHUEC 3aKOHOMEPHOCTHU B HCKYCCTBEC;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHeHTaHHCﬁ B ACATCIIBHOCTH Ha COBPEMCHHYKO CHUCTCMY HAYYHBIX HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Ppa3BUTUSA UYCIIOBCKA, NPUPOABI U
O6H_ICCTB8., IMOHMMaHHEM MaTeMaTH4eCKOi HAayKHM KakK C(pCpBI 4eJI0BEYECKOM ACATCIBbHOCTHU, 3TAIlOB eé Pa3BUTHA W 3HAYUMOCTHU Ui pa3BUTHUA LUBUIIN3ALNUH,



OBJIQJICHHEM SI3bIKOM MAaTE€MAaTUKH U MAaTEMaTUYECKOW KyJIbTYpOM Kak CPeICTBOM IMO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTEUIIMMU HAaBbIKAMH HCCIIEIOBATEIbCKON
JICSITCILHOCTH;

6) (])u3nqec1<0e BOCIIUTAHHUE, (])opanOBa}me KYJbTYPbI 310POBbSA U IMOIITUOHAJBHOI'0 6ﬂar0n0.11yq1m:

FOTOBHOCTBIO IPUMEHSITh MaTeMaTHUYECKUE 3HaHUS B MHTEpecax CBOEro 3/0pOBbs, BEACHUSA 3J0poBOro oOpa3a >KHM3HM (310pOBOE IUTAHHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, PEryIsipHas (GU3NUecKas aKTHBHOCTH), COPMHUPOBAHHOCTHIO HAaBbIKA Pe(IIEKCHH, IPU3HAHMNEM CBOETO IpaBa Ha
OmMOKY M TAKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3Ko0JI0rHYecKoe BOCIINTAHHUE:

OpHEHTAlle Ha NMPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU JJIs pelleHHs 3ajad B 00JIaCTH COXPAaHHOCTU OKpYXKAIOUIeH cpenbl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MO’KHBIX TOCIEACTBUI Ul OKPYKAIOIIEH Cpe/ibl, 0CO3HAHUEM INI00ATbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U yTel UX pelIeH usl;

8) ajanTanus K H3MEHSIOIMMCS YCI0BUSAM COLMAJIBLHOM ¥ IPUPOIHON cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JESTEIHbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA Yy APYTHX JIIOAEH, TPUOOpeTaTh B COBMECTHOM NI TEILHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHI[UH U3 OIBITA JPYTUX;

HE0OX0IMMOCThIO B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4ucie (GOpMYIUPOBATh UACH, IOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABAThH AC(PUIIMTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOymoIMUil KOHTpMEp, KOPPEKTUPOBATH
MPUHUMAaeMbIe pelIeHUsI U JecTBU, GOpPMYIHpPOBaTh U OLICHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHBIE YHHBepcaJIbHbIe Y4eOHbIe JeiicTBUSA
Ba3zoBble 1oruyeckue geiicTBUA:

e BBIBJEITE U XapaKTCPU30BATHh CYIICCTBCHHLIC ITPU3HAKU MATCMATHYCCKUX 06’beKTOB, HOHSITI/Iﬁ, OTHOIIICHUM MCKAY NMOHATHUAMU, q)OpMy.TII/IpOBaTL
ONpCACIICHUA HOHHTHﬁ, yYCTaHaBJIMBATb CymeCTBeHHLIﬁ IpU3HAK KJ'IaCCI/I(i)I/IKaI_II/II/I, OCHOBaHHA IJId O606H_ICHI/I$I U CpaBHCHHA, KPUTCPpUHU IIPOBO AUMOI'O
aHaJinu3a,

e BOCIPHUHUMATD, (I)OpMy.TII/IpOBaTB n HpeO6pa3OBLIBaTL CYXKACHHUA: YTBCPAUTCIIbHBIC U OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC U 06IJ_II/IC, YCJIOBHBIC;

e BBIABJIITb MATCMATHYCCKUC 3dKOHOMCPHOCTHU, B3aMMOCBA3U U NPOTUBOPCHUUSA B (I)aKTaX, JaHHBbIX, Ha6J'IIO,Z[eHI/I$IX N YTBCPIKACHUAX, MpCAjiaraTtb
KpUTCPUU JI1 BBISABIICHUS 3aKOHOMCpHOCTeﬁ n HpOTHBOpC‘-IPIﬁ;

e JICJIaThb BBIBOABI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, OICAYKTUBHLIX U UHAYKTHBHBIX YMOSaKHIOquHﬁ, yMOSaKJHO‘-ICHI/Iﬁ 10 aHaJIOT'HuH,



e pa3buparh 0Ka3aTENbCTBA MATEMAaTHUECKUX YTBEPXKACHUH (IpsAMBIE U OT MPOTHBHOTO), TPOBOIUTH CAMOCTOSITEIFHO HECIOKHbIE JOKA3aTeIbCTBA
MaTeMaTH4YeCKUX (DaKTOB, BEICTPAUBATh apPI'YMEHTALUIO, IIPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpATh CMOCOO pemeHus ydeOHO# 3amaun (CpaBHMBATh HECKOJBKO BAapPHAHTOB pELICHHS, BHIOMpaTh HawOoJee MOIXOAAIINN ¢ y4EéTOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble nccienoBarebCKHe AeiiCTBHS:

e HCIIOJIb30BaTh BONPOCHI KAK HMCCIEA0BATEIbCKUN MHCTPYMEHT MO3HaHUS, (GOPMYIUpOBaTh BOIPOCH], (PUKCHUPYIOLIUME HMPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITEJIbHO YCTaHABIIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3HUIINIO, MHEHHUE;

e TIPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIH JKCIIEPUMEHT, HEOOJBIIOE MCCIICAOBAHUE TI0 YCTAHOBIICHHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOH;

e CaMOCTOATEIBHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHNS, OIICHUBATh IOCTOBEPHOCTh
MOJTYYSHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IICHNI;

e TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH MIPEAINOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pa6ora ¢ undopmanmeii:

e BBIABIIATH HEJAOCTATOYHOCTH M U30BITOYHOCTH HH(GOPMAINH, TAaHHBIX, HEOOXOIUMBIX JJISl PELICHUS 33/1a4H;

e BBIOMpATH, AHATM3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMALIMIO PAa3IMYHBIX BUJIOB U (POPM MpeacTaBIICHHUS,;

e BBIOMpaTh (OpPMY TMPEIACTABICHUS HHPOPMAIMKM W WUTFOCTPUPOBATH peEIIacMble 3aJadl CXeMaMH, JuarpaMMaMHd, HWHOW Tpadukod H HX
KOMOMHALMAMU;

e OILICGHMBATHL HaJIEKHOCTh MH(MOPMALIMU 10 KPUTEPHUSIM, TIPEII0KESHHBIM HUTCICM UIIK CPOOPMYIMPOBAHHBIM CaMOCTOATCIIBHO.
3
KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC y‘lEﬁHbIe ACUCTBUA:

e BOCIIpUHUMATh U (1)0pMy.TII/IpOBaTI:> CYXKACHHUA B COOTBCTCTBUU C YCIOBUAMU U LECIISIMHU O6IJ.[CHI/I$I, SICHO, TOUHO, I'PaMOTHO BBIpAXXaTb CBOKO TOYKY
3pC€HUA B YCTHBIX U ITUCBMCHHBIX TCKCTAX, JaBATh IMOSACHCHUS 110 XOAY PCIICHUA 3a/1a41, KOMMCHTHPOBATb HOJ'Iy‘ICHHBIfI PE3YyJIbTAaT,

e B XO0AC O6Cy>KI[eHI/I$I 3a1aBaTb BOIIPOCHI IO CYIICCTBY o6cy>K11aeM0171 TCMBI, HpO6HCMLI, pemaeMoﬁ 3aaa4u, BbICKa3bIBaTh HACH, HALICICHHBLIC Ha
IOUCK PCHICHUSA, COIOCTABJIATH CBOU CYXACHHA C CYXICHUAMH OPYIrUX YYACTHUKOB [AuaJIora, O6Hapy)KI/IBaTB pa3iniuue u CXOACTBO HO3HHHﬁ, B
KOppCKTHOfI (bopMe (I)OpMy.]'IHpOBaTB pasHoTIaCusd, CBOU BO3PAKCHUS

e TMIPCACTABJIATH PE3YIIbTATHI PCHICHUS 3ala4uU, SKCIICPUMCHTA, UCCIICA0OBaHU, ITPOCKTA, CaAaMOCTOATCILHO BLI6I/IpaTB (bOpMaT BBICTYIIJICHUS C y‘-IéTOM
3aaa4 NpC3CHTAlUN U 0coOeHHOCTEH ayIUTOPUH;



e I[IOHMMAThb U UCIIOJIL30BATh IIPCUMYIICCTBA KOMaHI[HOfI n HHHHBHHyaJIBHOﬁ pa6OTbI IIpU pCUHICHUHA y‘-Ie6HBIX MaTEMAaTHYCCKHUX 3aJda4,

e IPUHUMATH IIeJIb COBMECTHOW JEATENIHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHON pabOThI, pacupedeisaTh BUIBI paboT, AOTOBapUBATHCS,
00CyX/1aTh TPOLIECC U PE3YNIbTAT pabOTHI, 00001aTh MHEHHS HECKOJIBKUX JIIOJIEH;

e y4YacTBOBATh B IPYNNOBHIX (popmax paboTsl (0OCyKIeHUsI, 0OMEH MHEHUSMHU, MO3TOBbIC IITYPMBI M JIPYTUE), BBIIOJIHATH CBOIO 4acTh PabOTHl U
KOOPJIMHUPOBAaTh CBOMU JAECUCTBHUA C JPYrMMH WIEHaMU KOMAaHbl, OLIEHMBAaThb KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeilicTBUS
Camoopranu3anus:

e CaMOCTOSATEIBHO COCTABJIATH ILJIaH, aJTOPUTM pElIeHUs 3a/laud (WM €ro YacTh), BBIOMPATh CIOCOO pEelIeHUs ¢ YYETOM UMEIONINXCS PECypCoB U
CcOOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIIeHU ¢ y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHbIN HHTEJLJIEKT:
e BJAJETH CIIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ysibTaTa pelieH!us MaTeMaTHIeCKOH 3a1a4u;

e MPEABHUACTE TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpU PCIICHHUH 3aJadd, BHOCHUTL KOPPCKTUBBLI B [JACATCIBHOCTH Ha OCHOBC HOBBIX
O6CTO$[T€J'IBCTB, Haﬁ,ﬂeHHHX OH_II/I6OK, BBISABJICHHBIX pr,[[HOCTGfI;

e OILIEHMBATh COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTH IMOCTABICHHOM 1IENTU U YCIOBUIM, OOBACHATH MPUYHHBI JOCTHKCHHS UITM HEIOCTIKEHUS LENH,
HaXOJHUTh OIINOKY, 1aBaTh OL[CHKY TPHUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIbTATbBI
K koH1y 00ydeHus B 7 kjacce o0y4aroUuiics MOJIYyYUT CIEAYIOLINE IPEIMETHbIE PE3YJIbTaThl:

Pacnio3naBatsh HU3YUYCHHBIC TCOMECTPUUCCKUC (I)I/Il"prI, OIIPCACIIATh UX B3aMMHOC PACIIOJIOKCHUC, I/I306pa)KaTB IrCOMCTPHUICCKHUC (1)I/Il"ypBI, BBIIIOJIHATE YCPTCIKU
110 YCJIOBHUIO 3aa4H. I/I3MepﬂTB JINHEWHBIE U YIJIOBBIC BEJIMUWHBI. Pemate 3agaun Ha BEIYHCICHHUE JIUH OTPE3KOB U BCIIMYUH YI'JIOB.

Z[e.]'[aTL pr6y10 OLICHKY JIMHENHBIX U YIJIOBBIX BCJIMYHH MTPCIMETOB B peaﬂBHOﬁ JKU3HH, pa3MCpOB MPUPOAHBIX 00bekTOB. Paznnuarh PasMEphbI TUX 00BEKTOB
110 MOPAAKY BCIINYUHBI.

CTpOI/ITB YCPTECKU K TCOMCTPUICCKUM 3a/lavaM.
Ilonp30oBaThCs IIprU3HaKaMu paBCHCTBA TPCYT'OJIbHUKOB, UCIIOJIB30BATh MIPU3HAKH U CBOICTBa paBHO6eZ[peHHLIX TPCYIrOJIbHUKOB IPU PCIICH MU 3a1a4.

HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUA C UCIIOJIb30BAHUEM I'COMCTPUYCCKUX TCOPEM.



ITonp30BaThCs MPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEIAUaHbl, IPOBEAEHHON K TMIIOTEHY3€ NIPSMOYTOJIBHOTO TPE yroJIbHUKA,
B PELIECHUHU T'€OMETPUYECKUX 3aay.

Onpenenars NapajjieIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HMUMM cekymas. Omnpenensars napajuieIbHOCTb MNPSMBIX C IOMOIIbIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOM IO TOYEK APYrou IIPsIMOM.

Pemats 3a1aun Ha KiieT4aTtoil Oymare.

HpOBOZ[I/ITI) BBIYHCIICHUA U HAXOAUTHh YUCIJIOBBIC U 6YKBCHHI)IC 3HAYCHUA YI'JIOB B TCOMCTPUYCCKHUX 3aJavdax C UCIIOJIb30BAHUEM CYyMMBI YTJIOB TPCYTOJIbHUKOB

1 MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MpHU MEPECEUCHUH JIBYX MapauIeIbHBIX NPSMBIX ceKyllei. PemaTe npakTuueckue 3ajaun Ha HaXOXKJICHHUE
YIJIOB.

BraneTs moHsTHEM r€OMETPUUECKOTO MECTa TOYEK. YMETh OMPEAeTsATh OMCCEKTPUCY YIIa U CEPEIUHHBIN MEPIECHIUKYISIP K OTPE3KY KaK T€OMETPUUECKHUE
MeCTa TOYEK.

DopmMyIUpPOBaTh ONMPENETECHUS OKPYKHOCTH U KPYyra, XOpJlbl U IMaMeTpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh MPUMEHATH 3TH CBOMCTBA MPHU
penieHnn 3a1ay.

Bnagerp moHsATHEM OMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HaxoIuTh €€ 1eHTp. [lonb3oBarbes pakTamMu O TOM, 4TO OMCCEKTPUCHI YIIOB
TpPEYroJbHUKA MEPECEKAIOTCS B OJTHOU TOUYKE, M O TOM, YTO CEPEAUHHBIC MEPIEHANKYISIPEI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJJTHOU TOUKE.

Brnaners moHsTHEM KacaTeIbHOM K OKPYKHOCTHU, IOJIB30BATHCS TEOPEMOM O MEPHEHINKYIIPHOCTH KacaTelbHOU U pajuyca, MPOBEAEHHOTO K TOUKE KacaHHsI.
[Tonb30BaTbCst MPOCTEHIIMMH F€OMETPUUECKUMH HEPABEHCTBAMHU, TOHUMATh UX MIPAKTUYECKUN CMBICI.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUICCKUEC ITOCTPOCHUS C IIOMOIIBIO MUPKYJIA U JIMHEWKU.

K koHI1y 00yueHus B 8 kjacce oOy4aromuiics MoJyquT CIeAyIOLIMe IPEIMETHbIE Pe3YIbTaThl:
Pacrnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 10JIb30BAaTHCSI X CBOMCTBAMHU IIPU PELICHUN T'€OMETPUUYECKHX 3a/1a4.
ITpuMeHsATH CBOICTBA TOUKH MEepecedeHrsl MeIaH TPeyroybHUKa (LIEHTpa Macc) B peleH!H 3a/au.

Bnanets moHsaTuem CpCI[HCﬁ JIMHUW TPEYr'oOJIbHUKA U TpalCuuu, NPUMCHIATb UX CBOMCTBaA IIpu peIICHUU I'COMCTPHUYICCKUX 3a/ay. ITonp30BaThCH TeopeMoﬁ
®danecau TCOPCMOI\/’I O IMPOIMOPIUOHAIBHBIX OTPE3KAX, IPUMCHATL UX U PCIICHUSA ITPAKTHUICCKUX 3a/1a4.

HpI/IMeHﬂTB IMpU3HAKA HOI[O6I/ISI TPCYTOJIbHUKOB B pCIICHUHU I'COMCTPUYCCKUX 3a/1aY.

Ilonp30BaThCs TCOpCMOfI HI/I(I)aropa AT pCHICHUA TCOMETPUUCCKUX U MPAKTHUYCCKUX 3alad. CTpOI/ITB MAaTCMAaTUYCCKYHO MOJACIIb B MMPAKTHUYCCKUX 3aJavax,
CaMOCTOATECIBHO ACIATb qepTéxc 1 HaXOJUTh COOTBCTCTBYIOIIUC AJINHBI.



BJI&[[GTB MOHATUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCAa OCTpPOro yrjia HOpAMOYTrOJIbHOI'O TpPCYroJbHUKaA. Ilonp30BaTbCA 3TUMH IOHATHUSIMU AJId pCHICHUSA
IMPAKTUYCCKUX 3aaa4.

Bbraucnare (pa3iM4HBIMEA CIIOCOOaMH) TUIOIIAAb TPEYTrOJIbHUKA W IJIOMIAJ MHOTOYrOJbHBIX (uryp (monb3ysich, rie HEOOXOIHMO, KaJIbKYISATOPOM ).
[IpuMeHATH NOyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Bnanerp NMOHATUSAMU BIIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O BIMCAHHBIX YrjlaX, yrjax MEXAYy XOpAaMHU (CEeKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOW U XOpJOU IPU PEIICHUH I'€OMETPUUECKHX 3a/1a4.

BJ'Ia)IeTI) IIOHATHUEM OIIMCAHHOI'O quI)IpéXYFOHI)HI/IKa, IPHUMCHATH CBOMCTBA OIIMCAHHOTO quBIpéXYFOHBHHKa IIpH pCIICHUMA 3a/1a4.

[IpyMeHsTh NOTy4YEeHHbIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MaTeMaTHYeCKHe MOJIENIN Ui 3a/1a4 peaIbHON KM3HU U IPOBOIUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C MPUMEHEHHEM NOJ00US U TPUTOHOMETPHH (II0JIb3YSCh, IJI€ HEOOX0AUMO, KAIbKYJISITOPOM).

K xonIty 00y4ueHus B 9 kj1acce 00yqaroniuiics MOTyIuT CISTYIONINE TTPEIMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPHIX YIJIOB, HAXOIUTh C HMX TOMOIIBIO Pa3IUYHBIC DJIEMEHTHI MPSMOYTOJBHOTO TPEYrOJIbHUKA («PEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO0 KaIbKYIIATOPA) JUIMHBI U YIJIbI JJ1 HeTaOMMYHBIX 3HAYCHHIA.

[Tonb3oBarbest opMynaMu MPUBEICHHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXIAECTBOM ISl HAXOXACHUS COOTHOUICHUM MEXIY TPUTOHOMETPUYECKUMU
BEJTMYMHAMHU.

Hcnons3oBaTh TEOPEMBI CHHYCOB MU KOCHUHYCOB JJIsI HAXOXXJACHUA Pa3JIUMYHBIX 3JICMEHTOB TPEYIOJIbHHKA («pemeHne TPCYFOJ'II)HI/IKOB»), IMPUMCHATh HUX IIPpU
PEIICHNU I'COMCTPHUYCCKHUX 3a1a4.

Bnagers mousTusMu mpeoOpa3zoBaHus MOJOOHUS, COOTBETCTBEHHBIX 3J€MEHTOB Moa00HBIX (uryp. Ilonp3oBaThcsi cBOWCTBAMU MOJIOOUS MPOU3BOIBHBIX
¢buryp, yMeTb BBIYUCIATH JUTMHBI U HaXOJUTh YIJIbl y MOA0OHBIX (uryp. [IpumMeHsTh cBOMCTBA 1M0100US B IPAKTHUUECKUX 3a/ladaX. YMETb MPUBOIUTH MPUMEPHI
MOJA0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonn3oBaThes TECOpEMaMHU O IMPOU3BECACHHUU OTPE3KOB XOPA, O MPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAAPATC KacaTeJbHOM.

ITonn3oBaThCs BCKTOpaMH, IIOHUMATb HX l"eOMeTpI/ILIeCKI/Iﬁ u (1)H3H‘l€CKHﬁ CMBICJI, IIPUMCHATb HMX B PCIICHUHU T'COMCTPHYCCKHX H (1)H3H‘{CCKI/IX 3aaa4.
HpI/IMeHHTB CKaJIIpHOC ITPOU3BCACHNUEC BEKTOPOB I HAXOXKICHUA NJIMH U YIJIOB.

ITonp30BaThCs METOAOM KOOpAWHAT Ha INIOCKOCTH, IPUMCHATH €0 B PCIICHHUU 'COMCTPUYICCKUX U IPAKTUYCCKUX 3a/1a4.

Brnanets moHATHAMU MMPpaBHUJIILHOT'O MHOTOYI'OJIbHUKA, MJIMHBI OKPYXHOCTH, AJIMHBI AYTU OKPYKHOCTU U paHHaHHOﬁ MCPBI yIjia, YMCTb BBIYUCIIATH IJIOMIAAb
Kpyra u €ro yacTeH. HpI/IMCHHTL NOJIYYCHHBIC YMCHUA B IPAKTUYCCKHUX 3a/lavax.

Haxoauts ocu (I/IJ'II/I I_ICHTpBI) CUMMCTPUU (I)I/Il“yp, MNPUMCHATH IBUKCHUS ITJIOCKOCTU B HpOCTCﬁLHPIX ClIydyasx.



[IpuMeHATH NOJydYEHHBIE 3HAHMS HA IIPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJEIIN JUIs 3a]1a4 peaIbHOM )KU3HU U IIPOBOJUTH COOTBETCTBYIOIIME BEIYUCICHUS
C IPUMEHEHHUEM I0I00USI U TPUTOHOMETPUYECKUX (PYHKIHMH (TOJB3YACH, IIe HE0OX0AUMO, KaJIbKYJISITOPOM).

TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC (2022-2023 YUY.I'OI)

Ne || HamMmeHoOBaHue pa3zienoB u ‘ KosmuecTBo yacos OnexrponHsie (H(POBEIE)
n/m TE€M MPOTPaAMMBI Beerol|[Kortpomsasie|[lpaxtiueckue 00pa3oBaTesIbHbIE PECYPCHI
paboThI paboTsl
1 [Ipocreiiimue reomerpuueckue | 14 bubnmnorexka [JOK
¢burypsl U UX CBOMCTBA. https://m.edsoo.ru/7f415e2e
M3mepeHne reoMeTpuaecKux
BEJINYUH
2 TpeyronbHUKH 22 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NPAMBIE, 14 1 bubnuorexa [JOK
CyMMa YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpYyXHOCTb U KPYT. 14 1 bubnuorexa [JOK
['eoMeTprueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHUE, 0000IICHNE 4 1 bu6numoreka [IOK
3HAHUI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4 0
[10 I[TIPOTPAMME
8 KJIACC (2023-2024 YU.I'O/Jl)
Ne n/m|| HaumeHnoBanue ‘KOJ‘II/I‘{eCTBO 4acoB OcHOBHBIE BUJIBI JIEATENBHOCTH ONEKTPOHHBIE
pas3zieiaoB U TeEM Bcero |[KP!| TIP/JIP 00y4JaromHXcst (uudpoBkIe)
MIPOrPaMMBbI oOpa3oBaresbH
BI€ PECYPCHI
1 UeThIpEXYrOJIBHUKU 12 |1 [1OACHAT, 4TO TAKOE YETHIPEXYTOBHAK. bubnuotexa
OImKCHIBATH JIEMEHTEI ‘IeTLIpéXyFOJ'IbHI/IKa. L[OK
PaCHO?iHaBaTL BBIIYKJIBIE Y HEBBIITYKJIBIC https://m.edsoo.r
4eTHIPEXYrONBbHUKH. 1300pakaTh 1 HAXOMUTH Ha
[PUCYHKAaX 4ETBIPEXYrOJIbHUKH Pa3HbIX BUJIOB U HX u/7f417el18




Ne o/

HaunmenoBanue
pa3aciioB U TEM
MIPOrpPaMMBbI

KomnnuectBo yacos

Bcero || KP|| I[TP/JIP

OCHOBHBIC BU/IBI ICITEIHHOCTH
00yJaromxcs

ONEeKTPOHHBIE
(uncpoBrie)
00pa3zoBaTesbH
BIE PECYPCHI

hiieMeHThI. POPMYITUPOBATH: OMPEISICHHS:
rapasuiesiorpaMmMa, BbICOTHI apalieiorpaMma;
PSIMOYTOJIbHHUKA, POMOa, KBajpara; CpeHeit
ITHHUHU TPEYroJbHHUKA; TPANCIHH, BBICOTHI
TpaIelu, CpeIHeN IMHUK TPAIICIINH;

[TPU3HAKHU: ITapauIeNIorpaMma, IPSMOYTOITBHIKA,
pomba. Y BoeHne Meanansl. LleHTpanbHas
cummeTpusi Jloka3bIBaTh: TEOPEMBI O CYMME YTJIOB
YeTHIPEXYTrOJIbHUKA, O CBOWCTBAX M MPU3HAKaX
rapauresiorpaMma, psMOoyroibHUKA,
pomba. Y nBoeHne MenuaHbl. LleHTpanbHas
cummetpusi [IpUMeHsTs H3ydeHHBIE ONpeeIeH s,
CBOMCTBA M MPU3HAKHU K PEILICHUIO 33134

Teopema daneca u
Teopema o
[IPOMOPIIMOHAIBHBIX
OTpe3Kax, MO0 I00HbBIC
TPEYrOJbHUKU

15 |1

@dopMynpoBaTh: onpeeseHre NoA00HbIX
TPEYrOJIbHUKOB; CBOMCTBA: MEIaH TPEYrOIbHUKA,
OUCCEKTPHCHI TPEYrOJIbHUKA; IPU3HAKH OJ00HS
TPEYTOJIbHUKOB.

JlokaspiBaTh: TeopeMbl: Daneca, o
[IPOIOPLIOHATIBHBIX OTPE3Kax, O CBOWCTBAX
Me/IMaH TPEYroibHUKA, OUCCEKTPUCHI
TpeyrojbHUKA; IPU3HAKH MTOA00HS
TpeyroJabHUKOB. [IpUMEHSTh H3yueHHbIC
OIpe/IeNICHNs], CBOWCTBA 1 MPU3HAKH K PEIICHHIO
3amau

bubnuoreka
LIOK
https://m.edsoo.r
u/7f417e18

[ [momrane.
Haxoxaenue
rIomaaei
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Tnomaau
0100HBIX pUryp

14 |1

[losicHATB, YTO TAaKOE ILIOIIAAb MHOTOYTOJIbHHKA.
OnuckIBaTh MHOTOYTOJIBHUK, €70 JJIEMEHTHI;
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOYTOJIbHUKH.
300pakaTh 1 HAXOJUTH HA PUCYHKaX
MHOTOYT'OJIbHUK U €70 JJIEMEHTBI; MHOTOyT OJIbHUK,
BITHCAHHBIN B OKPYXKHOCTb, 1 MHOTOYT OJIbHUK,
OTMCAaHHBIA OKOJIO OKPYKHOCTH. DOpMyIupoBaTh:
OIpEIEJICHNS: BIMCAHHOTO U ONMCAHHOT O
MHOTOYT OJIbHUKOB, TIJIOIIA/ {1 MHOTOYT OJIbHUKA,
[PaBHOBEIMKUX MHOTOYTOJIbHUKOB; OCHOBHBIE
CBOMCTBA IUIOMIAAN MHOTOYT OJIHHKA.
Jl0Ka3bIBaTh: TEOPEMBI O CYMME YTJIOB BBIITyKIIOTO
N-yroJbHUKA, IO ! MIPSMOYT OTbHHKA,
IUI0IAAU TPEYTOIbHUKA, IIOIAAN TPAICLUH.

bubnmoreka
L[IOK
https://m.edsoo.r
u/7f417e18




Ne o/

HaunmenoBanue
pa3aciioB U TEM
MIPOrpPaMMBbI

KomnnuectBo yacos

Bcero || KP|| I[TP/JIP

OCHOBHBIC BU/IBI ICITEIHHOCTH
00yJaromxcs

ONEeKTPOHHBIE
(uncpoBrie)
00pa3zoBaTesbH
BIE PECYPCHI

[IprMeHSTh M3yUEHHBIC ONPEICIICHHsI, TEOPEMBI U
(hopMyITBI K PEIICHUIO 3a]1a4

Teopema [Tudaropa u
Havana
TPUTOHOMETPUU

10 || 1

DopMyIpoBaTh: ONpeIeNICHHs: CHHYCA,
KOCHHYCa, TaHT'€HCa, KOTAHI'€HCa OCTPOro yria
[PSIMOYTOJIBHOT'O TPEYTOJIbHUKA; CBOHCTBA:
BBIPA)KAIOIINE METPUUECKHUE COOTHOLICHHUS B
[PSIMOYTOJIbHOM TPEYTrOJbHUKE U COOTHOIICHHS
MEK]ly CTOPOHAMH U 3HAYECHUSIMU
TPUTOHOMETPUUYECKHUX (QYHKIUH B MPAMOYT OJbHOM
TPEYroJIbHUKE. 3aIHUChIBaTh TPUTOHOMETPHYECKHE
(opMyIIBl, BEIpAXKAIOIINE CBA3b MEXKIY
TPUTOHOMETPUYECKUMHU (YHKIHSAMH OTHOTO U
TOr'0 )K€ OCTPOro yria. Pemars npsmMoyroiabHble
TPEYrOJIbHUKU

JloKa3bIBaTh: TEOPEMY O METPHUUYECKHX
COOTHOLIECHMSIX B PSIMOYTOJIHOM TPEYTOJIbHUKE,
Teopemy [Tudaropa; Gpopmyiisl, CBA3bIBaOIINE
CHHYC, KOCHHYC, TaHI'€HC, KOTAHTE€HC OIHOI'0 U
TOr'0 )K€ OCTPOro yria. BeIBOnUTH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUCHUS
CHHYCa, KOCHHYCA, TaHI'€HCa U KOTaHIeHCa JUIs
yriioB 30°, 45°, 60°. IIpuMeHsATh n3y4eHHbIE
OIIpE/IeNICHNUs], TEOPEMbI U (POPMYJIbI K PELICHHUIO
3a1a4

bubnuoteka
LHOK
https://m.edsoo.r
u/7f417e18

YTIbl B OKPYXKHOCTH.
Bnucanubie u
OITMCaHHBIE
YETHIPEXYTOJIbHUKH.
KacaTensHble K
OKPYXHOCTH.
Kacanmne
OKPYKHOCTEHU

13 |1

DopMyIHpOBaTh: OMpPEeASICHNs: IEHTPAILHOIO
yrila OKpY>KHOCTH, BIIMCAHHOTO yIJIa OKPY>KHOCTH;
BITHCAHHOTO U ONMCAHHOTO YeThIPEXYTONBHUKA;
CBOMCTBA: BIIMCAHHOTO YIJIA, BIUCAHHOTO U
OTKCAHHOIO YETHIPEXYT OJIBHUKOB; CBOMCTBA:
MepeCceKaroIIuXCsl XOp/, KacaTeJIbHON U CEKYILEH;
Jloka3pIBaTh: 0 rpalyCHOM Mepe BIIMCAHHOTO YTJa,
0 CBOMCTBAx M NMpHU3HAKAX MapauIenorpamMma,
[IPSIMOYTOIBHIKA, POMOa, BIIHICAHHOTO U
OIKCAHHOTO YETHIPEXYTOJILHUKOB. [IpuMeHsTh
M3ydIEeHHBIE ONPE/ETICHNUs], CBOMCTBA U MIPU3HAKU K
PEIIeHUIO 3a/1a4

bubnmoreka
L[HOK
https://m.edsoo.r
u/7f417e18




Ne m/m|| HaummeHnoBanue KosnuecTBo yacos OcHOBHBIE BUIBI AEATENLHOCTH ONEeKTPOHHBIE
pasnenoB uTeM  |[Beero IIKPITIP/JIP o0yqaromuxcs (uupoBEIE)
IIPOrpaMMbl 00pa3oBaTeNbH
bI€ PECYPChI
6 [ToBTOpEHME, 4 1 bubnuoteka
00001IeHIE 3HAHMIA L{OK
https://m.edsoo.r
u/7f417e18
OBIIEE KOJIMYECTBO 68 || 6 0
YACOB I10 ITPOTPAMME
9 KJIACC (2024-2025 YU.TOJT)
Ne || HammeHOBaHME pa3ienoB U TEM KonmuecTBo yacos OnexTpoHHbIe (IU(POBHIE)
/i MPOTpaMMBbI Beero|[Konrposbubie|[TIpaktuueckue 00pa3zoBaTeNIbHBIC PECYPCHI
paboThI paboThl
1 Tpuronomerpus. Teopemsr 16 1 bubnuotexa [JOK
KOCHUHYCOB U CUHYCOB. Penienue https://m.edsoo.ru/7t41al2c
TPEYroJIbHUKOB
2 [IpeoOpazoBanue 1o 100usl. 10 1 bubnuotexa [JOK
Metpuueckue COOTHOUICHUS B https://m.edsoo.ru/7t41al2c
OKPY>KHOCTHU
3 Bekropsl 12 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAUHATEI HA 9 1 bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
5 IIpaBHIIbHBIE MHOTOYTOJIBHUKHU. 8 bubmmoreka [JOK
JlnHa OKPYKHOCTH H IIJIOILA/b https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue miomanei
6 JIBU>KEHUS IIOCKOCTH 6 buomorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 060061IeHNE, 7 2 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f41al2c
(OBLLEE KOJIMYECTBO YACOBIIO || 68 || 6 [ 0 |
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HaumeHnoBanue pas3zieiioB u Tem
IIPOrpaMMBbI

KonnuectBo yacos

Bcero

KonTtponbHble
paboTsl

[IpakTrueckue
paboThl
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