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HosicuuTeIbHAA 3aNIMCKA

HopmaTuBHBIE NpaBOBbIe, IPyrue AOKYMEHTbI, HA OCHOBAHMH M B COOTBETCTBMH € KOTOPbIMH pa3padoTaHa
padouasi nporpamma:

1. denepanbHbli TOCYJAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO 00Iero oOpa3oBaHUs, YTBEPKIAECHHBIN
npuka3oM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897 «O6 yrtBepxkaeHuu
dbeneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00IIIEro 00pa30BaHUs.

2. OcHoBHas oOpa3oBaTebHas MporpaMma OCHOBHOToO 00111ero oopazoBanust MBOY rumuaszuum Ne 11 r.o. Camapa.

[Iporpamma cocTaBiieHa Ha OCHOBE:

e Ha ocHOBe aBTOpcKoi mporpammbl A.I'. Mep3nsik, B.b. [Tononckuit, M.C. Sxup, E.B. Bynko (MaTtemaruka: mporpaMmsbi;

5—-11 kmaccer A.I'. Mep3msk, B.b. Tlononckuit, M.C. Sxup, E.B. bytiko /. — M.: Benrana-I'pad, 2018

u YMK:
e MaremaTtuka: 5 kjacc: yueOHUK 7151 yyaumxcs oonieoopa3zoBatenbHbIx yupexaenuit / A.I'. Mep3nsk, B.b. [lononckui,
M.C. Sxup. — M.: Benrana-I'pad, 2019.
e MaremaTuka: 5 Kjiacc: JUAAKTHUCCKHE MaTepHUalIbl: TTIOCOOME I yJaIuxcs o0meoopa3oBaTebHbIX yupexkaeHuit / A.l.

Mepsnsik, B.b. Ilononckuii, M.C. Axup. — M.: Benrtana-I"pad, 2019.

e Marematuka: 5 kiacc: Mmerogudeckoe nocooue / E.B. byuko, A.I'. Mepzmsik, B.b. ITononckuit, M.C. Sxup. — M.:

Benrana-I'pad, 2019.

e Maremaruka: 6 kjacc: yaeOHUK Ui ydaumxcs o0meo0pa3oBarenbHbIx opranu3zanuii / A.I'. Mep3isik, B.b.

[Tononckuii, M.C. SIkup. — M.: Benrana-I"pad, 2019.
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Matemaruka: 6 Kjacc: TUAaKTHUYECKHE MaTEepPHUAaJIbl: MOCOOHE IS yJaluxcsi 001eo0pa3oBaTeIbHbIX OpraHu3aui /
A.T". Mepsnsak, B.b. Tlomonckuit, M.C. Axup. — M.: Benrana-I'pad, 2019.

Anrebpa: 7 kiacc: yueOHHK JUIs ydamuxcs oomieodpasoBaTeabHbIX opranusamuii / A.I'.Mep3mnsk, B.b.Ilononckui,
M.C Sxup. — M.: Benrana-I'pad, 2019.

Anrebpa: 7 K1acc: TUIAKTHYECKUE MaTEPHUAITb: TTOCOOME JIJIs yJanuxcsi 001eo0pa3oBaTeIbHBIX OpraHu3aIluii /
A.I''Mep3nsk, B.b.ITonouckuii, M.C.Akup. — M.: Benrana-I"pad, 2019.

Anrebpa: 7 kinacc: meroaudeckoe nocooue / E.B.byiko, A.I'.Mepsnsik, B.b.ITononckuit, M.C.Axup. — M.: Benrana-
I'pa,2019

Anrebpa: 8 kiacc: yueOHHK JIsl ydaiuxcs ooiieoopa3oBatenbHbix opranuzanuii / A.I'.Mep3nsik, B.b.Ilononckui,
M.C.Axkup. — M.: Bentana-I'pad, 2019.

Anrebpa: 8 ki1acc: UAAKTUUECKHUE MaTepUalIbl: TOCOOUE ISl yUaluxcs 001eo0pa3oBaTeIbHbIX OpraHu3aiuii /
A.I''Mepansk, B.Bb.ITononckuit, M.C.SAxup. — M.: Benrana-I'pad,2019.

Anrebpa: 8 kinacc: meroaudeckoe nocooue / E.B.bytko, A.I'.Mep3mnsk, B.b.Ilononckuii, M.C.Axup. — M.: Benrana-
I'pad, 2019.

Anrebpa: 9 kinacc: yueOHHK JyuIs yyaiuxcs ooiieoopa3oBarenbHbix opranuzamuii / A.I.Mep3nsik, B.b.Ilononckuii,
M.C.Axkup. — M.: Benrana-I'pad,2019.

Anrebpa: 9 kinacc: TMIaKTUYECKUEe MaTepUalbl: IIOCOOHE M1 ydanuxcst 001eo0pa3oBaTeIbHbIX OpraHu3aIuii /
A.I''Mep3nsk, B.b.ITonouckuit, E.M.Pabunosuu, M.C.Sxup. — M.: Benrana-I'pad, 2019.

Anre6pa: 9 knacc: meroaudeckoe nocooue / E.B.byniko, A.I'.Mep3nsk, B.b.ITononckuit, M.C.Axup. — M.: Bentana-

I'pad, 2019.



e PaGouas mporpamma. ['eomerpus. 7-9 kmaccel. K YMK JI.C.AtanacsHa //COopHHK pabo4ux MporpamMmm. COCT.
B.®.byty308/ - M.: [Ipocsemienne, 2016

Hean o0yuenus:

M3yyeHne MaTeMaTUKH B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHKEHHE CIAEAYIOIINX LEei:

1) B HAlIPpaABJCHHHU JIMTHOCTHOI'O PAa3BUTHUA

® pa3BUTHUC JIOTUYCCKOI'O U KPUTUYICCKOI'O MBIIJICHUSA, KYJIBTYPbI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPUMCHTY,

* (¢dopMuUpOBaHHE Y Yy4YaIIUXCS HWHTEIJICKTYaJbHOW YECTHOCTM W OOBEKTUBHOCTH, CIOCOOHOCTU K MPEOAO0JICHUIO

MBICIIUTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIINX M3 O6I)II[€HHOFO OIIBbITA,

¢ BOCIIMTAaHHUC Ka4YCCTB JIMYHOCTH, O6CCH€‘-II/IB3IOIHI/IX COUAJIbHYIO MO6HHBHOCTI), CIIOCOOHOCTh IIPUHUMATb

CaMOCTOSITEIIbHBIE PELIEHNS;
* popMupOBaHUE KaYECTB MBIILICHUS, HEOOXOAUMBIX JJIs aJanTallii B COBPEMEHHOM UH(OPMALlMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPECA K MATEMAaTHYECKOMY TBOPUECTBY U MaTEMAaTUUYECKUX CIIOCOOHOCTE;

2) B MeTanpeIMeTHOM HANPaBJICHUH

* opMupoOBaHUE MPEACTABICHUN O MaTeMaTHUKE KaK 4acCTH OOIEeUeIOBEUECKON KyIbTYphl, O 3HAYUMOCTH MAaTEeMaTUKHU B
Pa3BUTHH IUBUJIM3AIIUN U COBPEMEHHOTO 00IIECTBa;
* pa3BUTHE NPEACTABICHUNA O MaTeMaTHKEe Kak (opMe ONMuCaHus U METOJe IMO3HAHUS JEeUCTBUTEIBLHOCTH, CO3/IaHHE

YCJIOBI/Iﬁ JJIA HpI/IO6peTeHI/I$I IICPBOHAYAJIBHOI'O OIIbITa MAaTCMATHYCCKOI'O MOJACIINPOBAHUSA



° q)OpMI/IpOBaHI/Ie O6HII/IX crroco0oB HHTGHHGKTyaHBHOﬁ ACATCIIbHOCTH, XAPAKTCPHBIX IJIXI MATCMATHKHU H ABJIAIOIIUXCA

OCHOBOM MMO3HABATEIBHOMN KYJIbTYpbI, 3HAUUMOU JIJIsl pa3TUYHBIX C(ep UeTOBEUECKON e TETbHOCTH;
3) B IpeIMeTHOM HaNpPpaBJICHUH

® OBJIAACHUC MATCMATUYCCKHUMH 3HAHHUAMU U YMCHUAMMU, HGO6XOI[I/IMBIMI/I AJI1 IIPOJAOJIZKCHU A O6yT-IeHI/I$I B CT&pIHCﬁ HIIKOJIC
HNJIN UMHBIX O6HIGO6pa3OBaTeHI>HI>IX YUPCKACHUAX, N3YUCHUA CMCIKHBIX TUCHUILINH, IIPUMCHCHU: B HOBCGI[HGBHOﬁ KHN3HH,
¢ CO31aHHuC q)YHI[aMGHTa I MaTCMAaTH4YCCKOI'0 PA3BUTHA, (bOpMHpOBaHI/IH MCXAaHHU3MOB MBIINUICHUA, XapPAaKTCPHBLIX IJIA

MaTeMaTHUYECKOM ACATCIIPHOCTU.

3axayu 00yyeHus:

® TpUOOpETeHHE MATEMAaTUUYECKUX 3HAHUN U YMEHUI;

e OBJaJcHUE 000OIIEHHBIMU CTIOCO0AMU MBICIUTEIbHOM, TBOPUECKOU JIESITEIHHOCTH;

® OCBOCHHE KOMIIETCHIIMM (y4eOHO-TIO3HABATEIbHON, KOMMYHUKATUBHOM, pedIeKCHUBHOM, JTUYHOCTHOTO CaMOpPAa3BUTHUSA,

MH(OPMAIMOHHO-TEXHOJOTUYECKOM, IIEHHOCTHO-CMBICIIOBOH ).

Aureopa

1. Ilnanupyemble pe3yJibTaThl 0CBOEHHUS Y4eOHOTI0 NpeaMeTa

5-6 kiIacchl



W3ydyeHne MaTteMaTHKU CIOCOOCTBYET (POPMHUPOBAHHUIO Y YYAIUXCS JMYHOCTHBIX, METANPEIMETHBIX U NMpeAMeTHbIX
pe3yJbTaTOB OO0Y4YEHHS, COOTBETCTBYIOIIMX TpeOoBaHUIM (eaepaabHOr0 TOCYJAapCTBEHHOTO 00pa30BaTENBHOIO CTaHIapTa
OCHOBHOTI'O 00IIEro 00pa3oBaHMsl.

JINYHOCTHBIE pe3yJIbTAThI:

® BOCIHHUTAaHUE POCCHICKON TIpaKJaHCKOM MJICHTUYHOCTH: MAaTpUOTH3Ma, yBaxeHHs K (OTedecTBy, OCO3HaHHUS BKJIaAa
OTEUYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

® OTBETCTBEHHOE OTHOILEHUE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh OOYYaOIIMXCsl K CAMOPA3BUTHIO U CaMOOOPa30BAHUIO
Ha OCHOBE MOTHBAILIMH K OOYYEHHUIO U MO3HAHUIO;

® OCO3HAHHBIA BBIOOP M MOCTPOCHUE AAJIbHEWIIEH WHIAMBUIYAIbHOW TPAaeKTOpUHM OOpa3oBaHUS Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuii 1 MPoPECCUOHAIBHBIX MPEANOUYTEHUN ¢ YUETOM YCTOMUYMBBIX MMO3HABATEIBHBIX MHTEPECOB, a TaK)Ke Ha
OCHOBE (POPMUPOBAHUS YBAXKUTEILHOIO OTHOLIEHUS K TPYly, Pa3BUTHE ONbITA YYACTUS B COLUAIBHO 3HAYUMOM TPY/E;

® YMEHHE KOHTPOJIMPOBAThH MPOLIECC U PE3YJIHTAT YUEOHON U MAaTEMATUUYECKOM 1€ITEbHOCTH;

® KPUTHUYHOCTH MBIIUICHNS, UHULUATUBA, HAXOIYUBOCTh, AKTUBHOCTb IIPU PEIIEHUN MAaTEMAaTUYECKUX 3a]a4.

® YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M MUCBMEHHOH PEdYd, IOHUMATh CMBICI NOCTaBIECHHOU
3aJlayy, BBICTPAMBATh ApIryMEHTAIIHNIO, IPUBOUTH IPUMEPHI U KOHTPIPUMEPHI;

® YMEHHE Paclo3HaBaTh JJIOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, KPUTUUECKU MBICIUTh, OTJIMYATh TUIIOTE3Y OT (pakTa.
MeranpeaMeTHbie pe3yJbTaThl:

® YMEHHE CAMOCTOSITEILHO ONPENEISATh eI CBOEro 00y4YeHUs, CTaBUTh U (hOPMYIUPOBAThH J1Jisi €051 HOBBIE 3a7a4u B yu€oe,

Pa3BHUBATb MOTHUBbLI U HHTCPECCHI CBOEH ITO3HABATEIbHOMN ACATCIIBHOCTH,



YMEHHE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTATaMM, OCYIIECTBISATh KOHTPOJb CBOEH AECATEIBHOCTU B
npoliecce AOCTHXKEHUS pe3yJibTara, ONpeAesiaTh COCOObl NEHCTBUNM B paMKax MPEAJIOKEHHBIX YCIOBHM M TpeOOBaHMIA,
KOPPEKTHUPOBATH CBOU JCHUCTBUS B COOTBETCTBUM C U3MEHSIIONICHCSA CUTyallue;

YMEHHE OIpenessaTh MOHATHSA, CO3AaBaThb OOOOIICHMS, YCTaHABIMBATh AHAJIOTHH, KIACCH(PHUIIMPOBATH, CAMOCTOSITEIHLHO
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIacCU(DUKAIUY;

YMEHHUE YCTaHABJIMBATH NMPUYUHHO-CIICACTBEHHbIE CBSA3HM, CTPOUTH JIOTUYECKOE PAaCCYXIECHHUE, YMO3AKIIOueHue (MHAYK-
TUBHOE, I€YKTUBHOE U M0 aHAJIOTMH) U JEJIaTh BHIBOJbI;

pPa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HUCIIOIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTUI;
MEpBOHAYAJIbHBIE MPEACTABICHUS 00 UIEAX U O METOJaX MAaTEMAaTUKU KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHHUKH, O
CPEACTBE MOAECIUPOBAHUS ABICHUMN U IIPOLIECCOB;

yMEHHUE BHUJIETh MAaTEMAaTHYECKYIO 3a/1adyy B KOHTEKCTE MPOOJEMHOMN CUTyallMu B APYTUX JMCIMIUIMHAX, B OKPYXKAIOIIEH
JKU3HU,

YMEHUE HAXOAWTh B PA3JMUYHBIX UCTOYHUKAX MH(POPMAIMIO, HEOOXOIUMYIO JUJISl pEUICHUS MaTeMaTU4YeCKUX IpoOJeM, U
MPEACTaBIATh €€ B TOHITHOW (opMe, NMPUHUMATH PEIICHHWE B YCIOBUAX HEMOJHOW WJIM HM30BITOYHOM, TOYHOU WM
BEPOSITHOCTHON MH(DOpMAIUK;

yMEHUE MOHMMATh W MCIOJb30BaTh MATEMATHUYECKHE CPEACTBA HArJATHOCTH (rpaduku, TaOMUIBI, CXEMbl W Jp.) IS
WJUTIOCTPAIlUH, UHTEPIIPETALINH, aApTyMEHTAIINH;

YMEHUE BBIJIBUTATH TUIIOTE3bI MIPU PEIICHUH 337291, IOHUMATh HEOOXOAUMOCTh UX TIPOBEPKH;

INOHMMAHHUE CYIIHOCTH AJTOPUTMHUUYECKHX MPEANUCAHUN W YMEHHE JIEMCTBOBAaTb B COOTBETCTBUHM C MNPEMJIOKECHHBIM

aJIrOPUTMOM.



IIpeaMeTHbIE pe3y/ibTaThI:

OCO3HaHMWE 3HAYCHUSI MAaTEMATUKH JIJIsl TOBCEAHEBHOM JKU3HU YEJIOBEKa,

IpeCTaBlICHUEe O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTH4YeCKOM NeATeTbHOCTH, 00 dTamax e€ pa3BUTHs, O e

3HAYMMOCTH JJIsl Pa3BUTHS [IUBHIIM3AIINH;

pa3BUTHE yMEHUW paldoTaTh C y4yeOHbIM MaTeMaTHYECKUM TEKCTOM (aHaJU3UpOBaTh, M3BIEKATh HEOOXOAUMYIO HH-

dbopmaliro), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIU C MIPUMEHEHUEM MAaTEMaTU4E€CKON TEPMHUHOJIOTMU U CUMBOJIUKH,

MPOBOAUTH KJlacCU(UKAIIUH, JTOTUYECKIE 000OCHOBAHUS;

BJIaJIcHHE 0a30BbIM MOHATUMHBIM alapaToM M0 OCHOBHBIM pa3zieiiaM COJICPIKaHMUS;

MPAKTUYECKU 3HAUYMMbBIE MAaTeMaTHYECKHE YMEHHUS W HaBBIKM, UX MPUMEHEHHE K PEUICHUI0 MATEeMaTUYECKUX U Hema-

TeMaTUYECKUX 3a/1a4, Mpe/Ioiararonee yMeHus:

— BBITIOJIHATH BBIYUCIICHUS C HATYpPaJIbHBIMHU YUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMU, TIOJIOKUTETHHBIMH U
OTpULIATEILHBIMU YUCIIAMU;

— pemiaTh TEKCTOBBIC 3a]ja4u apU(PMETHIECKUM CIIOCOOOM U € TIOMOIIBIO COCTABJICHUS U PELICHUS YPAaBHCHUH;

— u300paxkath (pUTyphl Ha MIIOCKOCTH;

— HCIOJb30BaTh F€OMETPUUYECKHI SI3bIK I OMMCAHUS IPEAMETOB OKPY>KAIOIIETO MUPA;

— H3MEPSATH JJTUHBI OTPE3KOB, BEJIMYUHBI YTJIOB, BBIUUCIISATH TUIOMAIN U 00BEMBI PUTYD;

— pacrno3HaBaTh U U300pa’kaTh paBHbIE U CHMMETPUYHBIE PUTYPBI;

— TMPOBOAUTH HECJIOKHBIC MPAKTUUECKUE BBIYMCICHUSI C MPOLEHTAMH, UCIOIb30BaTh MPUKUJKY U OLICHKY; BBIMOJIHATH
HEO0OXOIMMbIC U3MEPCHUS,;

— UCHOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJIsl 3aIMCH OOIIMX YTBEPKIECHUM, (POPMYJI, BRIPAXKEHUHN, YPAaBHEHMUI;



— CTPOUTH HAa KOOPJIUHATHOH MJIOCKOCTH TOYKH I10 33laHHBIM KOOPJAWHATAM, OIPEENIATh KOOPIUHATHI TOUEK;
— YWTaTh U UCHOJB30BaTh HHGOPMAIUIO, IPECTABICHHYIO B BUE TaOIHIIbI, IUAarpaMMBbI (CTOJIOYATON MM KPYTOBOH), B
rpaduyueckom BUJE;
— pelaTh NpocTeinme KOMOMHATOPHBIE 33a4H IepeOOPOM BO3MOKHBIX BAPUAHTOB.
MecTo Kypca MaTeMaTHKH B Y4eOHOM ILIaHe:
B 6a3ucHoM yueObHOM (0Opa3zoBaTeIbHOM) IUIaHE HA U3YyUYEHUE MAaTEeMaTUKH B 5—6 Kilaccax OCHOBHOM IIKOJIBI OTBE-
J€HO 5 y4eOHBIX 4acoB B HEJAENI0 B TE€UEHHUE KaxJoro rojpa odydenus, Bcero 170 yacoB. YueOHOe BpeMs MOXKET ObITh

YBCIHUYCHO A0 6 JacoB B HEJIECIIO 3a CUET BapHaTHBHOﬁ yacTu 0a3MCHOrO IJIaHa.

7-9 kiaccenbl
N3ydenue anreOphl Mo JaHHOW MpOTrpaMMme CIoco0CTByeT (POPMUPOBAHUIO Y YUALTUXCS TUIHOCTHBIX, METANIPEIMET -
HBIX U MPEJIMETHBIX Pe3yJIbTaTOB O0YUYCHHS, COOTBETCTBYIOIIHUX TpeOoBaHusIM DeaepalbHOro rocyaapcTBEHHOT0 00pa3o-

BaTEJILHOTO CTaHJAapTa OCHOBHOTO 00IIero oopa3oBaHus.

JIuuyHOCTHBIE pe3yJbTaThl:

® BOCIHMTAaHHE POCCUUCKOW I'Pa)KJaHCKOW HWIEHTUYHOCTH: MATPUOTU3MA, yBaxkeHHs K OTedecTBy, OCO3HAHME BKJIAJa
OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

® OTBETCTBEHHOE OTHOIICHHE K YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOMUXCA K CAMOPa3BUTHUIO U caM0O00Opa3o-
BAHUIO Ha OCHOBE MOTHBALIMU K 00YUYEHHUIO U MO3HAHUIO;

® OCO3HaHHBINA BHIOOP M MOCTPOEHME AalbHENIEH HHANBUAYAbHON TpaeKTOpUU 00pa3oBaHUsl Ha 0a3ze OPUEHTHUPOBKHU

B Mupe mpodeccuil u mpodheCCHOHANBHBIX MPEANOYTEHHH ¢ y4ETOM yCTOWYMBBIX IMO3HABATEIHHBIX WHTEPECOB, a
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Takke Ha OCHOBE (POPMHUPOBAHMS YBAXKUTEJIbHOIO OTHOLIEHUS K TPYIy, Pa3BUTUE ONbITA Y4acTHUs B COLIMAIBHO
3Ha4YMMOM TPYIE;
yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT yUeOHON U MAaTEMAaTUUECKON EATEIbHOCTH;

KPUTUYHOCTDb MBINUJICHUS, MTHUIIWATNBA, HAXOAYUBOCTb, aAKTUBHOCTD IIPpHU PCINCHUU MATCMATUICCKHUX 3aJ/1a4.

MeranpeaMeTHbie pe3yJabTaThl:

YMEHHE CAMOCTOSITENIbHO OMPENENSATh IEJU CBOEro 00y4YeHUsI, CTaBUTh U (OPMYJIUPOBATH JIJIsl c€0s HOBBIC 3aJlayu B
yué0e, pa3BUBaTh MOTUBBI 1 HHTEPECH CBOEH MO3HABATEIHLHOMN JIESATEIbHOCTH;

YMEHHUE COOTHOCUTH CBOU JIEMCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMU, OCYLIECTBIATh KOHTPOJb CBOEU AEATEIbHOCTU
B IMpollecce AOCTHXXEHHS pe3yibTaTa, ONpPEeNeNsTh CHOCOObl JAECUCTBUUM B paMKax MPEMIOKEHHBIX YCIOBUM H
TpeOOoBaHUM, KOPPEKTUPOBATH CBOU JAEHUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallHEH;

yMEHHE ONpeAeysiTh TMOHSATUS, CO3JaBaTh O0O0O0OIIEHHUs, YCTaHABIUBATh aHAJIOTHHU, KJIAacCUDUIUPOBATH,
CaMOCTOSITEJIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIACCUPUKAIUH;

YMEHHE YCTaHABIUBATh MPUUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH JIOTUUYECKOE PACCYXKJICHUE, YMO3AKIIOUCHUE (UH-
JTYKTUBHOE, TETYKTUBHOE U 110 aHAJIOTUM) U JEJaTh BBIBObI;

pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCTIOIB30BaHUS HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI;
nepBOHAYaJbHbIE MPEJACTABICHUS 00 UAEAX U O METOJaX MaTeMaTUKU Kak 00 yHUBEpPCAJIbHOM SI3bIKE HAYKH U TEX -
HHUKH, O CPEACTBE MOJACIMPOBAHUS SBJICHUN U POLECCOB;

YMEHHUE BHJIETh MaTEMAaTHYECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTyalluH B JPYTUX TUCIUILUINHAX, B OKPYXKak0-

IIeH )KU3HU;
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YMEHHUE HaXOJIUTh B PA3JINUYHBIX UCTOUYHHKAX WHPOPMAIIHIO, HEOOXOIUMYIO JUISI PEIICHUS MaTEMAaTHYECKUX 3a]1ad, U
NpeCcTaBIATh €€ B MOHATHON (hopme, MPUHUMATH

pelleHue B YCIOBUSAX HEMOJIHON MU U30BITOYHOM, TOYHON WM BEPOATHOCTHOW MHPOPMALINY;

yMEHHE MOHUMAaTh U UCIOJb30BaTh MATEMaTUUECKUE CPEACTBA HATTAIHOCTHU (TpaduKu, TaOIUIIbI, CXEMBI U Ap.) IS
UJUTIOCTpALlMK, UHTEPIPETallii, apryMEHTaIlUH;

YMEHHUE BBIJIBUTATh TUIOTE3bI MPU PEUICHUU 3aJ]a4i, TOHUMATh HEOOXOJUMOCTh UX TPOBEPKHU;

IIOHUMAHHUC CYITHOCTH AJITOPUTMHUYCCKUX HpGI[l'II/ICElHI/Iﬁ U YMCHHUC HeﬁCTBOBaTB B COOTBCTCTBHUH C IIPCAJIOKCHHBIM

aJITOPUTMOM.

IIpeameTHBIE pe3yabTATHI:

OCO3HAHUE 3HAYCHUS MAaTEeMaTUKH JJi1 TOBCEIHEBHOM JKMU3HU YEJIOBEKA;

MpeJICTAaBIIEHUE O MaTEMaTUYECKON HayKe Kak cepe MaTeMaTH4YeCKON AesATeNbHOCTH, 00 dTanax €€ pa3BUTHs, O €€
3HAUYMMOCTH ISl pa3BUTHS [IUBUIIU3AIUH;

pa3BUTHE YMEHHI paboTaTth ¢ y4eOHBIM MAaTEMAaTUYECKUM TEKCTOM (aHAIM3UPOBATH, U3BJIEKATh HEOOXOIUMYIO WH -
dbopMaIuoo), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C MPUMEHEHHUEM MAaTEMaTUUE€CKOW TEPMUHOJOTUU U CHMBO -
JIMKU, TPOBOAUTH KJIacCU(PUKAIIUH, TOTUUECKUEe 0OOCHOBAHUS;

BJIaJicHE 0A30BHIM MOHSTUIHBIM amlllapaToM M0 OCHOBHBIM pa3JieliaM COJCpPIKaHUS,

CUCTeMaTHYECKHUE 3HaHUS 0 PYHKIMAX U UX CBOUCTBAX;

NPaKTUYECKU 3HAUYMMbIe MaTE€MaTUUYECKHE YMEHHUS W HaBBIKU, UX MPUMEHEHHE K PEUICHUI0 MaTeMaTUYeCKUX U

HCMATCMAaTUYCCKUX 3a/1a4, ITPCAIOJIararomee yMCHUA:
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—  BBINOJIHATH BBIYUCIIECHUS C JEHCTBUTEIbHBIMY YU CIIaAMU;

— pelaTh ypaBHEHMS, HEPABEHCTBA, CUCTEMbl YPAaBHEHUI U HEPABEHCTB;

— peuaTh TEKCTOBBIE 3a7auyl apU(PMETUUECKHM CIIOCOOOM, C TOMOIIBIO COCTABICHUS U PELICHUS] YPAaBHEHUM, CUCTEM
ypaBHEHUH U HEPABEHCTB;

— HCIOJb30BaTh aareOpanveckuil A3bIK I ONMHCAHUS TPEAMETOB OKPYKAIOIIEro MUpa U CO3JaHUsI COOTBET CTBYIOIIHNX
MaTEMaTHYECKUX MOJIENIEH;

— IPOBOAUTH NPAKTUUYECKHE PACUETHI: BBIYMCIECHUS C IMPOLEHTAaMH, BBIYMCICHUS C YUCIOBBIMHU IOCJIEIOBATEIBHO-
CTAMHU, BBIYMCIICHUS CTATUCTUYECKUX XAPAKTEPUCTHK, BBIITOJHEHUE MPHUOIMKEHHBIX BEIYUCICHUN;

—  BBINOJIHATH TOXK/AECTBEHHbIE TPEOOPA30BAHUS PALlMOHATIBHBIX BbIPaXKEHU;

—  BBINOJHATH ONEpPAIMU HAJL MHOKECTBAMU;

— HCccaenoBaTh GYHKUHUU U CTPOUTH UX TPauKu;

— YUTaTh U UCIOJb30BaTh HH(YOPMALINIO, TPEACTABICHHYIO B BUJI€ TAOJIMIIBI, IMarpaMMBbl (CTOJI0UATON UIIM KPYTOBOM);

~  pemarb NpoCTEeHIne KOMOMHATOPHBIC 3a1a9H.

MecTto Kypca ajareOpbl B y4eOHOM ILIaHe:

B 6a3zucHom yueOHOM (0Opa3zoBaTeIbHOM) IJIaHE HA U3YUYeHHE anreOpsl B 7—9 KilaccaX OCHOBHOM IIKOJIBI OTBEJCHO
3 yueOHBIX Yaca B HEJCI0 B TEYCHHUE KaXKJI0ro roja oOydeHus, Bcero 315 yacoB. YueOHOE BpeMsi MOXKET ObITh YBEJIMYEHO
710 4 4acoB B HEJEJIIO 3a CYET BapUAaTUBHON YacTh 0A3MCHOTO TJIaHa.

MaTteMaTuka 5-6 Kji1acchbl

Apudmemura
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ITo okOHYAHMM U3YYECHHS KYPCA YUYAIUMNCH HAYYHUTCS:
MOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS,;
UCIIOJIb30BaTh MOHATHUS, CB3aHHBIE C IEIMMOCTBIO HaTYPaIbHbIX YHCEIL;
BBIPA)KATh YUCJIA B 9KBUBAJIEHTHBIX (popMax, BeIOMpas HanboJsee NOIXO0ISAIYI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYaIlNH;
CpPaBHUBATh U YIIOPSAIOYMBATH PALIMOHATIBHBIC YHCIIA;
BBIMNOJIHATH BBIYUACIICHUS C PAlMOHAIIBHBIMU YUCIIAMH, COUYETAasl YCTHBIC U TMCbMEHHBIE MPUEMBI BBIYMCICHUN, TPUMEHSTh
KaJIbKYJIATOP;
UCIIOJIb30BATh IOHATHS U YMEHUS, CBSI3aHHBIE C MPOIIOPLUMOHAIBHOCTHIO BEJIMYKUH, IPOLEHTAMU, B XOJE PELICHUS Mare-
MAaTHYECKUX 33/1a4 U 3a]1a4 U3 CMEXHBIX IIPEAMETOB, BBIIIOJIHATh HECIOKHBIC IPAKTUUECKUE PACUYETHI;
aHaJIM3UPOBATh IPaPUKHU 3aBUCUMOCTEN MEXK1y BeJIMUMHAMU (pacCTOsTHUE, BpeMsl; TeMIlepaTypa u T. I1.).
Yyanuics moJy4uT BO3MOKHOCTh:
MO3HAKOMUTHCS C TO3ULIMOHHBIMA CUCTEMAMH CUHUCIICHUS] C OCHOBAHUSAMU, OTJIMYHbIMU OT 10;
YIIIyOUTb U PA3BUTH NMPEJICTABICHUS O HATYpaJbHBIX YUCJIaX U CBOMCTBAX JACIUMOCTH;
HAay4YUThCS MCIOJIb30BaTh MPHUEMBI, PAIMOHATM3UPYIOUIME BBIUUCICHHS, MPUOOPECTH HABBIK KOHTPOJUPOBATH BBHIUKC-
JICHUSI, BBIOUpast MOIXOASIIINMN JISI CUTYallH CIoco0.

Hucnosvle u 5VK6€HHbl€ sbIpaAdCeHUsl. Y pasHeHus

I1o okOHYAHMHU M3YYeHHS KYpCa yYaluiicsl HAYyYUTCH:
BBITIOJIHSTH OTIEPAIUH C YACITOBBIMH BBIPAKEHUSIMU;
BBITIOJIHSTH MPe0Opa3oBaHusi OYKBEHHBIX BBIPAKEHUN (PACKPHITHE CKOOOK, TPUBEACHUE TIOIOOHBIX CIIaraeMbIX);

penaTh JIMHEWHbIE YPaBHEHUS, pelIaTh TEKCTOBbIE 3a7ja4l alreOpandyeckuM METOOM.
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Yyammiics moJay4ur BO3MOKHOCTh:

® pa3BUTH NPEACTABICHUS O OYKBEHHBIX BBIPAKCHUIX M X MTPEOOpa30BaHUSIX;

® OBJIAJICTh CHEHUAIBHBIMU TPUEMAMHU PEIICHUS YPABHEHUM, IPUMEHATH alnapar YpaBHEHUH Uil PEIICHUS] KaK TEKCTOBBIX,
TaK Y MPAKTUYECKUX 3a]a4.

FeOMel’I’ZDMIlGCKue CbMZVDbl. HSM@D@HM@ ceomempudecKux 6eJIu4ur

ITo oxkOHYaHMU U3YyUYEeHHS KyPCa YYAIUMUCH HAYYUTCSH:

® DACIO3HABATh HA YEPTEXKAX, PUCYHKAX, MOJAEISAX U B OKPYKAIOIIEM MUPE IUIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKUE
(bUTyphI ¥ UX DIEMEHTHI;

® CTPOUTH YIJIbl, ONPEAEIATH UX IPATYCHYIO MEPY;

® pacrno3HaBaTh U U300paxaTh Pa3BEPTKU KyOa, MPSIMOYTOJIBLHOTO Mapaijieenuieia, MIpaBUIbHOW MUPAMUJIbI, ITUJIUHIpA U
KOHYCA;

® OMpeAeNsITh MO JUHEHHBIM pa3zMepaM pa3BEPTKU GUTYPHI TUHEHHBIE pa3MepPbl caMOil PUTYPBI U HA0OOPOT;

® BBIUUCIATH 00BEM MPSMOYTOJIBHOTO Mapaiesienuneaa u Kkyoa.
Yyanuics moJy4uT BO3MOKHOCTh:

® HAy4YUTHCS BBIUUCIATH O00BEM MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUTYpP, COCTABICHHBIX M3 MPSMOYTOJBHBIX IMapa-
JIETICTIUIIEOB;

® yrIyOUTh U Pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX;

® HAYUYHUTHCS NPUMEHSTH IMOHATHUE PA3BEPTKU JIJIsI BBIITOJIHECHUS ITPAKTUUECKUX PACUETOB.

dnemenmaol cmamucmukKu, 6epoAamHocmu. KOM61/IHam017HbZ€ 3a0ayu

I1o okoOHYaHHMU M3YYeHHS KYPCa YYalluiicsi HAYYUTCH:
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HCIIOJB30BaTh MPOCTEHIIINE CIIOCOOBI MPEJCTABIICHHS U aHAJIM3a CTATUCTUYECKUX JTAHHBIX;
peraTh KOMOMHATOPHBIC 33/1a41 HAa HAXO0XKICHUE KOJIMIECTBA 00HEKTOB MJIM KOMOMHAIIHIA.
Yyammiics moJay4ur BO3MOKHOCTh:
MpUOOPECTH TIEPBOHAYATBHBIA OMBIT OPTaHMU3AIMN cOOpa TaHHBIX MPU MPOBEICHUH OIPOCa OOIIECTBEHHOTO MHEHHUS,
OCYIIIECTBJISTh UX aHAJIN3, MPEACTABIATH PE3yJIbTAThI ONPOCa B BUE TaOIHUIII, THATPAMMBIL;
Hay4YUTHCS HEKOTOPHIM CIICIIUATBLHBIM TPUEMaM pellIeHUs] KOMOMHATOPHBIX 3aad.
Auareopa 7-9 kiaccel

AJZ2€6DCIMI{€CKM6 BbIPDANCEHUA

BbInyCKHUK HAYYUTCHA:

OTIEPUPOBATh MOHATHIMH «TOXJIECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHue», pemaTh 3aa4uu, coJepKaiiue OyKBeH-
HbIE JaHHbIE, pa00TaTh ¢ GOPMYyJIaMHU;

OTIEPUPOBATH MOHATHEM «KBAJPATHBIM KOPEHBY, IPUMEHSITh €r0 B BEIYUCICHUSX;

BBITIOJIHATH MPE0OpPa30BaAHKE BHIPAKEHUM, COAEPKAIIUX CTEIICHU C IEJBIMU MOKA3aTeIsIMHU U KBaJApaTHbIE KOPHU;
BBITIOJIHATH TOXKJICCTBEHHBIC TPEOOPa30BaHUS PAIIMOHAIBHBIX BRIPAKCHUM HAa OCHOBE MPABUJ ASHCTBHI HAJ MHOTO-
YJeHAMU U alreOpanuyecKuMu Ipo0sIMu;

BBITIOJIHSITh PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

BBINyCKHHUK MOJYYHUT BO3MOKHOCTD:

BBITIOJIHSTh MHOTOIIIATOBBIE NPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUM, MPUMEHSS IIHUPOKUH HAOOp CIOCOOOB H
MPUEMOB;

INPUMCHATHh TOXKACCTBCHHBIC HpeO6p330BaHI/I${ AJid pCIICHUA 3a/la4 U3 PA3JIMYHBIX pa3CJIOB KypcCa.
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Ypasnenus

BbhinyCcKHMK HAYUYMTCSH:

® pemarb OCHOBHBIE BHJbl PALIMOHAIBHBIX YPAaBHEHUN C OJTHOW NEPEMEHHOW, CUCTEMBI IBYX YPABHEHHUH C ABYMs IIe-

PECMCHHBIMU,

¢ [IOHHUMATb YPABHCHHC KAK BaH(HeﬁMYIO MAaTCMATHYCCKYIO MOJICJIb AJIA OIIMCAHUA U U3YUCHUA paBHOO6p33HBIX pcajib-

HBIX CUTYal[Mid, peliaTh TEKCTOBbIEC 3a/1a4M alire0pandyeCKUM METOI0M;
® NPUMEHATH rpauuecKue MPeACTaBICHUS AJIS MCCIENOBAaHUS YPaBHEHHUH, UCCIEAOBAHUSA U PEIICHUS CUCTEM YypaB-
HEHUU C IBYMs IEPEMEHHBIMH.
BbINyCKHUK MOJYYUT BO3MOKHOCTD:
® OBJAJETh CIEHHAJIBHBIMH NPUEMAMU PELICHUS YPAaBHEHUHW W CHUCTEM YPAaBHEHUW; YBEPEHHO NPUMEHSTH
anmnapaTt ypaBHEHUM I pelieHus: pa3HooOpa3HbIX 3ajay U3 MaTeMaTU KU, CMEXHBIX IIPEAMETOB, IPAKTHKH;

® TPUMEHSTh TpadUUYeCKUe MPEACTABICHUS IS HCCIEIOBAaHUSA ypaBHEHMM, CUCTEM YpPaBHEHHUH, COAEPKAIIUX
OykBeHHBIE KOI(PDUIIUECHTHI.

Hepaserncmesa

BohinycKHMK HAYYMTCSH:

¢ [MOHHMMAThb TCPMUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHUCM HCPABCHCTBA, CBOMCTBA YHMCJIO BBIX HCPABCHCTB,

e peuarh JIMHEHHbIC HEPABEHCTBA C OJHOU NIEPEMEHHON U X CUCTEMBI; pellaTh KBaJApaTHbIE HEPABEHCTBA C OIIOPOM Ha

rpaduvecKue mpeaCcTaBICHHUS;

® [PUMEHSATH alllapaT HEPABEHCTB JJIs PELUICHU 3aJ1a4 U3 pa3JIMYHbIX PA3JEIIOB Kypca.
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BhINyCKHUK MOJYYUT BO3MOKHOCTD:

OCBOUTH pPa3HOOOpa3HbIe MPUEMBI JT0Ka3aTEIbCTBAa HEPABEHCTB, YBEPEHHO NPUMEHATH amnmapar HEPaBEHCTB IS
pelieHus pa3HOOOpa3HBIX MAaTEMATHUECKUX 3aJ1a4, 33/1a4 U3 CMEXKHBIX TPEIMETOB U TIPAKTUKHU;

MPUMEHATh TpauyuecKkue MPeACTaBICHUS MU WCCICIOBAHUS HEPABEHCTB, CHCTEM HEPABEHCTB, COACPXKAIIUX OYK-
BEHHBIC KO PUITUCHTHI.

Hucnoswvie mHoxcecmsa

BbinyCKHUK HAYYHTCH:
IIOHUMAaTh TEPMHUHOJIOTUI0 U CHUMBOJIMKY, CBS3aHHBIE C MOHSITUEM MHOXECTBA, BBINOJHATH OIEpPallud Hal
MHOKECTBAMM;
WCIIOJIb30BaTh HAYAJIBHBIE MPEJICTABICHUS O MHOXKECTBE JECUCTBUTEIbHBIX YUCET.
BbINyCKHUK IMOJYYUT BO3MOKHOCTD:
pa3BUBATh MPEACTABICHUE O MHOKECTBAX;
pa3BUBAaTh NPEACTABICHUE O YMCIIE U YHUCIOBBIX CUCTEMAX OT HATYyPaJIbHBIX 10 JNEUCTBUTEIBHBIX YUCENI; O POJIU BbI-
YUCJICHUU B NIPAKTHUKE;
Pa3BUTh U YTIyOUTHh 3HAHUS O JNECATUYHOM 3aMKMCHU W CTBUTEIBHBIX YUCEN (MEPUOJUUYECKUE U HEMEPUOIUUYECKUE
npoou).
DyHKyuu

BhInycKHMK HAYYHTCH:

IIOHHUMATh U UCIIOJIB30BaTh (I)YHKHI/IOHaHBHBIC IIOHATHA, SA3BIK (TepMI/IHBI, CHUMBOJIMYCCKHC 0603Ha‘{CHHH);
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CTPOUTH TpadUKU IIEMEHTAPHBIX (QYHKIUMN, UCCIIEIOBAaTh CBOWCTBA YMCIOBBIX (PYHKIIMH HAa OCHOBE M3y4E€HUS IOBE-
JI€HUS UX TPaQUKOB;

NOHUMATh (YHKIMIO KaK BaXXHEHIITYI0O MATEMAaTUYECKYIO0 MOJIENb [ OMMCAHUS ITPOIECCOB U SIBJICHUM OKPYXKaAIOUIETO
MUpa, NPUMEHATh (PYHKIMOHAIBHBIN S3BIK JJIS OMUCAHUA U MCCICAOBAHUS 3aBUCHUMOCTEH MEXIy (PU3UUECCKUMU
BEJIMYMHAMU;

NOHUMATh U UCIIOJb30BATh SA3BIK MMOCIEI0BATENBLHOCTEN (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUEHNU );

OPUMEHATh (POPMYJIbI, CBSI3aHHbIE C apU(PMETUUECKOM M IeOMETPUUECKOM MPOrpeccusMu, U ammapart, chopMupo-
BaHHBIM NPU U3YUYEHUH APYTUX Pa3/esioB Kypca, K PEIIEHHIO 3a7a4, B TOM YHCJI€ C KOHTEKCTOM U3 pPEeaIbHOM KU3HHU.
BpInycKHMK MOJYYUT BO3MOKHOCTD:

IPOBOAUTH MCCIEAOBAHHUS, CBSI3aHHbIE C M3YYEHHUEM CBOMCTB (YyHKIUMH, B TOM 4YHCIE C HUCIOJIb30BAHHEM KOM -
NbIOTEPA; HA OCHOBE TpadMKOB U3YUYCHHBIX (YHKIMN CTPOUTH OoJiee clloKHbIE Ipaduku (KyCOYHO-3a/laHHbIE, C «BBI-
KOJIOTBIMU» TOUYKAMH U T. I1.);

UCII0JIB30BaTh (DYHKUMOHAJIbHBIE NMPEICTABICHUS U CBOMcTBAa (YHKUMU Uil pEIICHUs MaTeMaTH4YeCKUX 3aJay M3
Pa3IMYHBIX pa3/esioB Kypca;

pemaTh KOMOMHUPOBAHHBIE 3a/laud ¢ MPUMEHEHHEM (HOpMYJ N-20 YlieHa U CyMMBbI N MEPBHIX YJICHOB apupMeTHde-
CKOU ¥ T€OMETPUYECKON NPOTrPECCUN, IPUMEHSIS IIPU ITOM alnapar ypaBHEHUU U HEPABEHCTB;

MOHUMATh apu(PMETUUYECKYI0O U T€OMETPUUECKYI0 MPOrpecCUur Kak (yHKIMU HATypaJbHOrO0 apryMEHTa; CBS3BIBATh
apu(pMETHUECKYIO TPOTPECCHUIO C IMHEHHBIM POCTOM, F€OMETPUUECKYI0 — C IKCIIOHEHIIUAJIBHBIM POCTOM.

DnemeHmubl NPUKIAOHOU MAMEMAMUKU
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BbINyCKHUK HAYYHUTCH:
UCIIOJIb30BaTh B XOJ€ PEIICHUs 3aj]lauy dJEeMEHTapHbIC MPEACTABICHUS, CBSI3aHHbIE ¢ MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJINYWH;
HCTIOJb30BaTh MPOCTEUIINE CIIOCOOBI MPEICTABICHUS U aHATIM3a CTATUCTUYECKUX JaHHBIX;
HaXOJIUTh OTHOCUTEIBbHYIO YaCTOTY U BEPOSTHOCTD CIIYU4ailHOTO COOBITHS;
pelath KOMOMHATOPHBIE 3a/]a4l HAa HAXOXK/IEHUE Ynciia 00BEKTOB HJIM KOMOUHAIUNA.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:
MOHSTh, YTO YMCJIOBBIE JIaHHBIC, KOTOPHIC MCIIOJB3YIOTCS JISI XapaKTEPUCTUKU OOBEKTOB OKPYXkKAIOIIEro MHUpa,
SABJIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO MO 3aMUCH MPUOIMKEHHBIX 3HAYEHUM, COJEPIKAIMUXCS B MH-
dbopMalMOHHBIX UCTOUHUKAX, MOXKHO CYJUTH O MOTPEITHOCTH MPUOTUKECHUS;
MOHSTh, YTO MOTPEUTHOCTh PE3yJibTaTa BEIYMCICHUHN TOJKHA OBITh COU3MEPUMA C MOTPEIIHOCTHIO UCXOAHBIX JaHHBIX;
NpUOOPECTH MEepBOHAYATIBHBIN OMBIT OpTaHU3AIUN cOOpa JAHHBIX MPU MPOBEASHUHN ONpoca OOIMIECTBEHHOIO MHEHHS,
OCYIIECTBJISITh UX aHAJIMU3, IPEJCTABIATEH PE3YJIbTAThl OMPOCa B BUJI€ TAOIUIIBI, THATPAMMBI;
pUOOPECTH OMBIT MPOBEICHUS CIyYaWHBIX DKCIEPUMEHTOB, B TOM YHCIIE C MOMOIIBI0 KOMIIBIOTEPHOTO MOJEIUPO-
BaHWsl, UHTEPIPETALMU UX PE3YJIHTATOB;

HAayUYUTbBCA HCKOTOPLIM CIICIHAJIbHBIM HpI/IéMaM peIICHUA KOM6I/IHaTOpHBIX 3agay.

Conep:xanue y4eOHOro nmpeamMera

APUOMETHUKA
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HarypaabHblie yncia

Psin HaTypanpHBIX uncen. JlecsiTuuHas 3amUCh HATypadbHBIX yucel. OKpyTrieHne HaTypajdbHbBIX YHCE.

Koopaunatuslii 1y4.

CpaBHeHHe HaTypadbHBIX yncen. CloKeHre U BEIYUTAaHUE HATypaIbHBIX uynces. CBOWCTBA CIIOKEHHUS.

YMHOXKEHHE U JeJeHUuEe HaTypalbHbIX yucenl. CBoiicTBa ymMHOXkeHuUs. Jlenenue ¢ octarkoM. CTeneHb 4ucia ¢ HaTy -
paJIbHBIM MOKa3aTelIeM.

Jlenutenu u KpaTHbIE HaTypaiabHOro uncia. Haunbonpmuit oOmuit nenurens. Haumensiiee obuiee kpatHoe. [Ipusna-
KM JeIUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie u cocTaBHBIE uncia. Pa3iioxkenne yncen Ha MPOCTbIE MHOKHUTENU.

Pemenne TeKCTOBBIX 3a/1a9 apu(PMETHISCKUMH CIIOCOOAMH.

Jpoodu

OObikHOBEHHBIE qpobu. OCHOBHOE CBOMCTBO apodu. Haxoxaenue qpodu oT uncia. HaxoxaeHnue ynucia no 3Ha4YEHUIO

ero apo6u. [IpaBunbHbIe U HENPaBUIbHBIEC ApoOu. CMeaHHbIE YUCIIa.

CpaBHeHUE OOBIKHOBEHHBIX JpOo0Oei U cMemaHHbIX ynuced. Apudmerndyeckue AeHCTBUS ¢ OOBIKHOBEHHBIMH JAPOOSIMU

U CMEIIaHHBIMU YHUCJIaMU.

Hecstuunpie npoou. CpaBHEHHUE W OKPYTJICHUE JIECATUUYHBIX IpoOei. ApudmeTrndeckue ASUCTBHSA C JACCATHIYHBIMU

npobsimu. [Ipukuaku pe3ynbTaToB BeiuuciaeHuil. [IpeacTaBienue gecaTHYHON ApoOH B BHAE OOBIKHOBEHHON APOOH U

OOBIKHOBEHHOW B BHJIC JCCATUYHONU. beCKOHEUHbIE MePUOANYECKHE AECATUYHBIC NpoOu. JlecaTnuHoe MpuOIH KEHHUE

O0OBIKHOBEHHOU ApOOH.

Otnomenue. [IporieHTHOE OTHOIICHUE IBYX YKcel. JleleHne yucia B JaHHOM OTHOIIeHUU. Macimitad.
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e [Ipomopuus. OcHOBHOE cBOMCTBO nponopuuu. [Ipsamas u o6paTHas nponoprruoOHaIbHbIE 3aBUCUMOCTH.
e IIpouentrl. Haxoxnenue npoueHToB oT yncia. HaxoxaeHue uncia no ero npoueHTaMm.
e PemieHue TEKCTOBBIX 3a/1ady apu(METUUECKUMU CIIOCOOAMM.
PauuonajnbHbie yuciia
e [lomoxxuTenbpHbIE, OTPULIATEIIBHBIC YUCIIA U YACIO HYJIb.
e [IpotuBOononoxkHsIe ynucia. Monyis yncna.
o llenpie uyucna. PanuonanwHbie umcna. CpaBHEHUE pallMOHAJIbHBIX uucesl. Apudmerndyeckue ACHUCTBUS C paluo-
HAJIbHBIMM 4KciiaMi. CBOWCTBA CJIOKEHHS U YMHOXXEHUS PAIllMOHAIBHBIX YHCEIL.
e KoopaunatHas npsmasa. KoopauHaTHas MI0CKOCTb.
BeqununHbl. 3aBUCMMOCTH MEKAY BeJIHYUHAMH
e EuHUIEI JIUHBL, IUIOMAAH, 00bEMA, MAacChl, BDEMEHH, CKOPOCTH.
o [Ipumepnl 3aBucHMOCTEl Mexay BeiauuunHamu. [IpeacraBiieHue 3aBucuMocTeil B Buie (opmyi. Berumcienus mo
dbopmynam.
YuciioBble 1 OyKBEHHbIE BbIPAa'KeHUA. Y PAaBHEHUS
e UucrioBbl€ BhIpaKeHUs. 3HAUYEHUE YUCIOBOTrO BhipaxeHus. [Topsgok qeiicTBUIl B YMCIIOBBIX BhIpaXeHUAX. byKBeHHBIE
BeIpaxkeHus. PackpreiTe cko6ok. [logoOHbIe ciaraempie, TpUBEAECHHUE TTOJOOHBIX claraeMbix. @OpMYyIIbI.

e VYpaBHenus. Kopenb ypaBHeHUs1. OCHOBHBIE CBOMCTBA YPABHEHUM. PellleHne TEKCTOBBIX 3a7a4 C TOMOIIBIO ypaB-

HEHUH.

JJIeMEeHThI CTATUCTHUKHU BepoSAITHOCTH. KoMOMHaTOpHBIE 3aga4u
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[IpencraBieHre TaHHBIX B BUJIC TAOJUIl, KPYTOBBIX M CTOJI0YATHIX JUarpamMm, rpaukos.
Cpennee apupmerndeckoe. CpegHee 3HAUCHUE BEITMINHEL.

CinyuaitHoe coObiTue. JlocTOBEpHOE U HEBO3MOKHOE COOBITHS. BeposaTHOCTD ciiyuaitHoro coObiTus. Pemenne komOu-

HATOPHBIX 3a]1a4.
N3mepeHus reOMeTpUIECKUX BEINYUH

Orpesok. [locTtpoenue orpeska. JnuHa oTpeska, JoMaHou. M3MepeHne UIMHBI OTPE3Ka, MOCTPOEHUE OTPE3KA 3a-

nanHou muHbl. [lepumerp MHOTOYyTONBHUKA. [LTOCKOCTE. [Ipsimasn. Jlyuy.
Yroa. Buael yrinos. I'pagycHas mepa yria. 3mMepenue u NocTpoeHue YIiloB ¢ IOMOIIBIO TPAHCIIOPTHUPA.
[Ipsmoyronsnuk. KBagpar. TpeyronsHuk. Bunasl TpeyronbHuKOB. OKpYy>KHOCTB U KpYT. JlnuHa oKpyKHOCTH. YHcIor.

PaBenctBO duryp. [lonsitue u cpoiicrBa miomanu. [nomans npsiMoyrojibHUKa U kBajpata. [lnomans kpyra. Och

CUMMETPUH QUTYPHI.

Harnsiaaeie npencTaBieHust 0 IPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN Napaiieenumen, Ky0, mupaMmuia,
MWIUHAD, KOHYC, map, cepa. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, IIMJINHIPA, KOHYca. [IoHsITHE U CBOMCTBA

00bEMa. O0BEM IPSAMOYTOJBHOTO Mapajuiesenunea u Kyoa.
B3aumnoe pacrnosnoxenue aByx npsambix. [lepnenaukynspusie npsmMeie. [lapannenbusie npsiMeie.
OceBas M LEHTPAIbHAS CUMMETPUU.

MartemaTuka B HCTOPUYECKOM Pa3BUTUH
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e Pumckas cucrema cuucienus. l[losurnuonasie cuctembl cuucieHus. OOosznauenwe umdpp B JlpeBHedr Pycw.

CrapunHble MEpPHI IJIUHBL. BBeeHne MeTpa Kak eAuHULbI AIuHbl. MeTpuueckas cuctema mep B Poccun, B EBporne.
Uctopus dopMupoBaHHsT MaTeMaTHYeCKUX CcHUMBOJIOB. /[po6u B Bamumone, Erunte, Pume, Ha Pycu. OTkpwiTHE

NECATUYHBIX Ipo0eil. Mup npocthix yncen. 3oy0toe ceuenne. Yucno Hynb. [losiBlieHHe OTpUIIATENBHBIX YUCEIL.
JI. ®. Marauuxuii. I1. JI. YUeOsimés. A. H. Koamoropos.

AJITEBPA
AJire0panvecKue BbIPaKeHUs!
Bripaxkenue ¢ nepeMEeHHbIMH. 3JHAUYECHUE BBIPAXKEHUS C MEPEMEHHBIMU. [[omycTUMbIE 3HaU€HUS] NEepeMEeHHBIX. ToX-
nectBo. ToxkaecTBeHHbIE MPeoOpa30BaHUs adredpandyeckux BelpakeHui. JlokazaTenbCcTBO TOXKIECTB.
CreneHnb ¢ HaTypaJbHBIM IOKa3aTesnemM U e€ cBoiictBa. OpHouwineHbl. OgHOulieH cTraHaapTHOro Buaa. CrTeneHb
oaHouJeHAa. MHorouneHsl. MHorouneH crasaapTHoro Buaa. CreneHb MHorousneHa. CloKeHHE, BBIUYMTAHUE H
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHMS: KBaJApaT CyMMBI M KBaJpaT Pa3HOCTU JBYX
BBIPAKCHHUM, IPOU3BEACHUE PA3HOCTH U CYMMBI JBYX BbIpaXXEHUW. Pa3iiokeHue MHOrodjieHa Ha MHOXH TEIIHU.
Brinecenue o0miero MHOXUTENA 32 CKOOKU. MeTo rpynnupoBKU. Pa3HOCTh KBaJpaToB JIBYX BbipaxkeHui. Cymma u
pa3HoCTh KyOOB IByX BoIpaxkeHui. KBanparusiit Tpéxunen. Kopens kBagpatHoro tpéxuieHa. CBoiicTBa KBaApaTHOTO
TpExuwieHa. Pa3inoxkeHue KBaApaTHOTO TPEXUICHA HA MHOKHUTEIIH.
Panmonansubie BeipakeHus. Llenwie Boipakenus. poOubie BoipaxkeHus. PannonanbHas apo0b. OCHOBHOE CBOWCTBO

panroHainbHOM apobu. CroxkeHue, BBHIYMTAHWE, YMHOXEHHE W JICJICHHE palHOHaJbHBIX npolbeil. Bo3BeneHue
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palMOHAJIBHOM ApoOu B cTeneHb. TOXIeCTBEHHbIE NMPEO0OPa30BaHUs PAIIMOHATIBHBIX BbIpakeHUU. CTENeHb ¢ LEIbIM
II0KAa3aTeJieM U €€ CBONCTBA.

KBagpaTHble KOpHU. Apu(pMeTHUECKUI KBaApaTHBII KOPEeHb U €ro cBoiicTBa. ToxkaecTBeHHbIE NTpeoOpa3oBaHus BbI-
paXXEHUH, COACPKAILUUX KBAJPaTHbIE KOPHH.

YpaBHeHus

VYpaBuenune ¢ ogHoil nepemenHoil. Kopenb ypaBHeHusi. PaBHocuiibHbIE ypaBHEHUS. CBOICTBA YpaBHEHHH C OJHOMU
IIEPEMEHHON. Y paBHEHHUE KaK MaTeMaTU4YeCKasl MOJEJIb PEAIbHON CUTYyallUU.

JInnerinoe ypaBHeHue. KBagpatnoe ypapHeHnue. @opmyna KOpHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera. Panuo-
HAJIBHBIE ypaBHEHHUsA. PelleHne panuoOHANBHBIX YPAaBHEHHM, CBOJAIIMXCS K JIMHEWHBIM WJIM K KBaJAPaTHBIM
ypaBHEHUAM. PelieHne TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO PALlMOHAIBHBIX YpaBHEHUM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk ypaBHEHHs C ABYMs NepeMeHHbIMU. JIMHEHOe ypaBHEHHE C ABYMs
MEPEMEHHBIMU U €ro TpaduK.

CucteMbl ypaBHEHHUH ¢ IByMs nepeMeHHbIMU. ['padruueckuii MeTo penieHus CUCTEMbl YPAaBHEHUN C IByMs IIEpPEMEH -
HbIMH. PenieHune cuCTeM ypaBHEHMH METOJIOM IIOJICTAaHOBKM M cioxeHus. Cucrema JIByX YpPaBHEHUN C JABYyMs
IIEPEMEHHBIMU KaK MOJEIIb PEATBHON CUTYyaILlUU.

HepaBencrBa

UucioBble HEpaBEHCTBA U UX CBOWCTBA. CIIOKEHHE W YMHOXKEHUE YHMCIOBBIX HEepaBeHCTB. OLIEHUBAHWE 3HAYCHUS
BbIpakxeHUs1. HepaBeHCTBO ¢ 0lHOM nepeMeHHON. PaBHOCUIIbHBIE HEpaBeHCTBA. UMCI0BBIE NPOMEXKYTKHU. JIMHENHBIE
Y KBaJ[paTHbIC HEPABEHCTBA C OJTHOM nepeMeHHON. CHUCTEMbI HEPABEHCTB C OJTHOM MEPEMEHHOM.

YucjaoBbie MHOKECTBA
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e MuoxxectBo H ero d3iaeMeHTBl. CrnocoOnl 3agaHusa MHOXKCCTB. PaBHble MHOXECTBA. HYCTOG MHOXKCCTBO.
HOI{MHO)KeCTBO. OHepaHI/II/I Haad MHOXKCCTBAMH. HJIJII-OCTpaHI/IH COOTHOIIICHUM MCXKAY MHOKCCTBAMHU C IIOMOIOBIO

auarpamm Ditnepa. MHOXecTBa HaTypaldbHBIX, LIEJIBIX, pAallHOHANIBHBIX YUcel. PalmoHanpHOE YUCIO0 Kak ApoOb BUAA

m
—, rne me Z, ne N, u kak OecKkOHeUHas TepuoauUecKas aecaTuunas apoob. [Ipeacrapienue o0 upparuoHaabHOM
n

gucie. MHOXECTBO JCHCTBUTENBHBIX uYHced. lIpencraBieHue AEHCTBUTEIBHOTO dYHCIA B BHJAE OCECKOHEUHOM
HETIEPUOINUCCKON TecATHIHON npobu. CpaBHEeHUE AeHCTBUTENLHBIX dncen. CBsa3b Mexay MHOKecTBamu N, Z, Q, R.
DOyHKUUHA

Hucnosvie d)VHKL{MM

OyHKIMOHAIBHBIE 3aBUCUMOCTU MeXay BenuuuHamu. [lonstue pynkummn. OyHKIMS KaKk MaTeMaTHyecKas MOJEIb
peanbHOTO Tponecca. O6xacTh onpeneneHuss U obnacth 3HaueHus: pyHkuu. CrnocoObl 3ananug GyHkuuu. ['paduk
¢yukuun. Iloctpoenune rpadgukoB GyHKUMI ¢ momolnbio npeoOpazoBanui ¢uryp. Hynu ¢ynkuuu. IIpomexyTku
3HAKOMOCTOSHCTBA (QyHKIMHU. [[poMexxyTkn Bo3pacTaHus U yObIBaHHS (DYHKIIUH.

Jluneitnas (yHKIMsA, 00paTHAas NPOMOPIMOHATLHOCTb, KBajpaTuuHas (GyHKIHsA, GYHKIMS y=+x, UX CBOicTBa U
rpaduku.

Yucnosvle nociedosamenbHocmu

[TonaTne yncinoBoi nocienoBarenbHOCTU. KOHEUHbIE 1 OECKOHEUYHBIE NOCIEA0BATENbHOCTH. CI0COOBI 3aJaHUsl 11O~
CJeA0BaTENbHOCTH. ApudpMeTHUecKas U reomeTpuyeckas nporpeccuu. CBoiicTBa WieHOB apu(METHUECKOW U TeoMe -
Tpuuecko mnporpeccuit. @opMmysbl o0mIero wieHa apudMeTUYECKOW M TreoMeTpuueckoi mnporpeccuit. dopmyiibl

CYMMBI N MEPBBIX WIEHOB apu(PMETUUECKON U reoMeTpudeckoil nmporpeccuii. Cymma 0€CKOHEUHON TreoMeTpUYECKOn
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nporpeccuu, y kotopoit |q| < 1. IlpencraBienne OECKOHEUHON NEPUOIUYECKON AECATUYHOW JpoOU B BUIE
OOBIKHOBEHHOU ApOOH.
DJIeMEeHThI NPUKJIAAHOH MAaTEeMATUKH

e Maremarndeckoe wmojaenupoBanue. IIporenTHbie pacuéTel. DopMynia CIOXKHBIX TPOIEHTOB. I[IpubamkéHHBIC
BbIUKCIeHUs. AOCOJIIOTHasE M OTHOCHUTENbHas morpemHoctd. OcCHOBHBIE mNpaBwia KoMOuHaTOpuku. Yacrtora u
BEPOSITHOCTH CAy4alHOro coowiTusA. Knaccuueckoe onpezaeneHne BepoaTHOCTU. HavuanpHble CBEI€HHUS O CTATUCTHUKE.
[IpencraBieHue AaHHBIX B BUJE TaONML, KPYroBbIX M CTOJOUYaTBHIX Juarpamm, rpapukoB. CraTHUCTHUYECKHUE
XapaKTEPUCTUKU COBOKYIMHOCTHU JaHHBIX: CPEJIHEE 3HAUEHHE, MOJIa, pa3Max, MeJIMaHa BEIOOPKH.

Ajredpa B HCTOPHYECKOM Pa3BUTHH

e 3apoxJeHue anredopbl, KHUra O BOCCTAHOBJIECHUU U MPOTHUBOIIOCTaBIeHNN Myxammena anb-Xope3mu. Mcropus ¢gop-
MHMPOBAHUS MAaTeMaTUUYECKOTO sA3bIKa. Kak 3aponuiace uaes koopauHat. OTKpbITHE UPpPALIMOHANBHOCTU. M3 ncTopun
BO3HMKHOBEHUSI (POpMyI JUId pelieHusl ypaBHeHUU 3-il U 4-i1 creneneil. Mcropus pazButus noHsatus Gpynkuuu. Kak
3apoaunach Teopus BeposaTHocTeil. Yucna dubonayuu. 3anayva JI. [Tuzanckoro (bubonauun) o Kpoankax.

e JI. ®. Marauuxkuii. I1. JI. Yeosimeés. H. . JIo6aueBckuii. B.A. bynskosckuii. A. H. Konmoropos. ®@. Buer. I1. ®ep-
Mma. P. [lexapt. H. Tapranssa. J. Kapaano. H. AGens. b. Ilackans. JI. [Inzanckuii. K. I'aycc.

TemaTnuyeckoe NJIAHUPOBAHUE
OOmwmit meproa 0OCBOEHUST y4eOHOTO TIpeAMeTa — SJIeT, KOJIMYeCTBO yueOHbIX YacoB — 646, B ToM uuncie:
1 rox (5 xmacc): 5 yacoB B Henenmo X 34 yueOHbIX Heaenu = 170 yueOHBIX 4acoB;

2 rox (6 kiacc): 5 yacoB B Hejieno X 34 yueOHbIx Heaenu = 170 yueOHbIX 4acoB;
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3 rox (7 kiacc): moayib "Anredpa’: 3 yueOHbIX yaca B HeAento - 34 yueOHbIX Heqenu = 102 yueOHbIX yaca;

4 rox (8 xmacc): Moayib "Anrebpa': 3 yueOHBIX Yaca B Hemento -+ 34 yaeOHbIx Henmenn = 102 yueOHbIX Jaca;

5 rox (9 kmacc): moxyns "Anrebpa': 3 yueOHBIX yaca B Henento + 34 yaeOHbIX Hemenu = 102 y4eOHbIX Jaca.

KoJsmyecTBO 4acoB, 0TBOAMMOE HA H3YUYEHHE KAKI0N TeMbl

Homepa 110 ABTOPCKOU ITpOrpaMMe, Ha OCHOBE 10 HACTOALLEH
Ha3Banus Tem . N
TEM KOTOpPOU COCTAaBJICHA HACTOAILAA pa60qa;1 pa60qu/1 nporpamme
nporpamma
MaremaTnka
5 kiace

1 HarypanbHbie uncna 20 20

2 CrnoxeHue ¥ BBIYMTAHNE HATYPAIbHBIX YHCEI 33 33

3 YMHOXKEHHE U JICJICHUE HATYPAIbHBIX YUCET 37 37

4 OOBIKHOBEHHBIE IPOOH 18 18

5 Hecatuanbie 1podu 48 48

6 [ToBTOpEHUE U cucTeMaTU3aIusl yaeOHOro MaTepuana 14 14
NUTOI'O: 170 170
Maremaruka

6 Kiacce
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1 [ToBTOpEeHUe MaTepHaia 3a Kypc 5 Kiacca 7 7
2 JlenuMoCTh HaTypaJbHBIX YHCEeT 17 17
3 OOBIKHOBEHHBIE TPOOH 38 38
4 OTHoOIIICHHE U TTPOTIOPITUH 28 28
5 ParmonanpHbIe ynciia U IEUCTBUS HA HUMUA 70 70
6 [ToBTOpEHME M cHCTEMaTH3AIMs Y4eOHOTO MaTepraa 10 10
UTOIO: 170 170
Auaredpa
7 kJ1ace
1 JIuneiHOE ypaBHEHUE C OJTHOM EPEMEHHOU 15 15
2 Llenblie BeIpakeHUE 52 52
3 OyHKIIMU 12 12
4 Cucrembl  JIMHEWHBIX  ypaBHEHUH €  JAByMs 19 19
nepeMEHHBIMU
5 [ToBTOpEHUE U cucTemMaTu3alus yaeOHOro MaTepuana 4 4
NUTOIO: 102 102
Aunredpa
8 kiace
1 PanronanbHbie BBIpOKEHUS 44 44
2 KBaapatHbie kopHH. [leficTBUTENBHBIE YnCa 25 25
3 KBaapatHbie ypaBHEHUS 26 26
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4 [ToBTOpEHUE U cUCTEMaTH3AIMs YIeOHOTO MaTepuraa 7 7
UTOroO: 102 102
Auredopa
9 kJacc
1 HepaBeHnctna 21 21
2 KBanpartnunas ¢pyHKIus 32 32
3 DJIeMEeHTBI MPUKIIATHON MaTEMATUKH! 21 21
4 YucaoBbIe IOCIEN0BAaTEILHOCTH 21 21
5 [ToBTOpEHUE U cucTemMaTu3aIusl yaeOHOro MaTepuana 7 7
UTOIO: 102 102
Bcero ko/m4ecTBO 4acoB, OTBOAMMBIX HA M3y4Y€CHHUE 646 646

TEM, CO3JAaHHBIX HA OCHOB¢ e)j[PIHOﬁ KOHICIIINHU
npenoagaBaHud MaTEMATHKHA B cpeuﬂeﬁ IIKO0JIE,

paspadorannoi A.I'.Mep3iasikom, B.b. Ilos1oncknm

I'eomerpus

Ilnanupyembie pe3yJibTAaThl OCBOCHUSA Y4eOHOI0 Npeamera

JINYHOCTHBIE Pe3yabTaThbl
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® YyMEHUE CTPOHUTHh PEUEBbIE KOHCTPYKLUHH C HCIIOJIH30BAHUEM HM3YyYEHHOHM TEPMHUHOJIOTMM W CHUMBOJUKH (YCTHBIE U
NUCbMEHHBIE), TOHUMATh CMBICI MTOCTABJIEHHON 3aJlauM, BbICTpAaUBaTh apryMEHTAlMIO. BBINOIHATE MEPEBO C €CTECTBEHHOTO
A3bIKa Ha MaTeMaTHUECKUN U HA000pOT;

® CTPEMJICHHE K KPUTUYHOCTH MBILUICHHS, PACIIO3HABAHUIO JIOTMYECKH HEKOPPEKTHOI'O BBICKA3bIBAHUS, Pa3IMYCHHUIO
TUIOTE3bI U (PAKTA;

® CTpeMJICHHE K CAMOKOHTPOJIIO Mpoliecca U pe3yibTaTta yueOHOH MaTeMaTHYECKOH 1eATeIbHOCTH;

® CIOCOOHOCTh K SMOLIMOHAIBHOMY BOCHPHUATHIO MAaTEeMaTHUYECKUX IOHATUM, JIOTMUECKUX PacCyKICHHUM, Croco0oB
penieHus 3a1ay;

e (opmMupoBaHME KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKOM, TBOPYECKONM M APYrMX BHJAX
NEeSATEIbHOCTH.

MeTanpeaMeTHble pe3yJbTaThl

® oOHapyoicueamsv U popmyauposams NpoOIEMY B KJIACCHOW U MHAUBUIyaJIbHON y4eOHOM NeATENbHOCTH;

® @bi08U2aMb BEPCUH PEIICHUs MPOOJIeMbl, 0CO3HABAaTh KOHEUHBIA Pe3yJbTaT, BHIOMPATh CPEICTBA JTOCTHXKEHUS LENIU U3
MPEIIOKEHHBIX HIIA UX UCKATh CAMOCTOSITENIBHO;

e cocmagnsams (MHAUBUAYAJIBHO WM B TPYIIIE) TUIAH pElIeHUs Mpo0ieMbl (BBIIOJHEHUS ITPOEKTA);

® pabomams MO CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY, CBEPSISICh C HUM U C LIEJIBIO AEATEIbHOCTH, UCIIPABIISAsA OUIMOKH,
UCIIOJIb3YsI CAMOCTOSATEIBHO MOJ00paHHbIE CpeACcTBa (B TOM uucie u IHTepHeT);

® yMemb OyeHUms CTETIeHb YCIIEITHOCTA CBOEH MHINBUYyaIbHON 00pa30BaTeIbHOM NeITEbHOCTH;

IIpeameTHblIe pe3yJIbTAThI:
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I'eomeTpus

Hcnonvzosamo IIpru pCHICHUU MAaTCMAaTUYCCKHX 3aaa4, UX 00OCHOBAHHH U ITPOBCPKC HaﬁﬂeHHOFO pEeIICHUA 3HAHUC O:

OCHOBHBIX 'COMCTPHUYCCKUX IMOHATHUAX: TOYKA, IIpsAMasd, IJI0CKOCTb, JIyd, OTPC30K, JIOMaHasA, MHOTI'OYI'OJIbHHUK;

OIIPpCACICHUU YIJIa, 6I/ICC€KTpI/ICBI yriia, CMCIKHBIX U BCPTUKAJIbHBIX YIJIOB;

CBOMCTBAX CMEKHBIX U BCPTHKAJILHBIX YIJIOB,

OIIPpCACICHUU PAaBCHCTBA I'COMCTPHUYICCKUX (bHI’yp; IIpU3HaKaX paBCHCTBA TPCYI'OJIbHUKOB,

ICOMCTPHUCCKHUX MCCTAaX TOYCK; 6I/ICCCKTpI/ICG yriia U1 CCPCAMHHOM IICPIICHAUKYIIAPC K OTPC3KY KaK I'COMCTPHYUYCCKUX

MECTaX TOYCK;

OIIPCACICHUU ITaPAJUICIIbHBIX IIPAMBIX; IIPU3HAKAX U CBOMCTBaXx IMapauICIIbHBIX IIPAMBIX;

aKCHOME NapaJJIEIbHOCTH U €€ KPaTKOM UCTOPUU;

(bopmysie CyMMBI YTII0B TPEYTOJbHUKA,

ONPEAEIEHUH U CBOWCTBAX CPEIHEN JIMHUM TPEYTOJIbHUKA,

teopeme Dareca.
IIpumensims CBONCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELIECHUN 33]1a4;

- Haxo0Oumbs B KOHKPETHBIX CUTYalUSIX PaBHbIE TPEYTOJbHUKU U JOKA3bIBATh X PABEHCTBO;

ycmanaeaueams 11apajlyiCIIbHOCTE IPAMBIX U IIPUMCHATD CBOMCTBA napauiCJIbHBIX IMPAMBIX;

npumerAntb TCOPpEMy 0 CyMME yIJIOB TPCYT'OJIbHUKA,

UCNOIb3068aMb TEOPEMY O CPEIHEN JIMHUU TpeyroJibHUKa U Teopemy Daseca npu penieHuu 3a1ady;

HAX00UM®b PCHICHUA <GKU3HCHHBIX) (KOMHCTCHTHOCTHBIX) 3a1a4, B KOTOPbIX UCITOJB3YIOTCA MATCMATHUYCCKUC CPCIACTBA,

coz0aéams TPOIYKT (pe3yabTaT MPOSKTHOW MIESATEIHHOCTH), IJIS W3YUYEHUS W OIMHUCAHHS KOTOPOTO HCTOIB3YIOTCS
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MaTEeMaTUYECKUE CPEICTBA.
8 kiace

JIMYHOCTHBIE Pe3yJIbTaThl

® YMEHHE CTPOUTH PEUEBBIE KOHCTPYKIIMU C HMCIOJH30BAHUEM HM3YYEHHON TEPMHUHOJOIMU U CUMBOJIMKHU (YCTHBIE U
MUCbMEHHBIE), IOHUMATh CMBIC]I TIOCTABJICHHOW 3aJlayM, BHICTpaMBaTh apTyMEHTallUI0. BBINOIHATE MEpeBOJ] C €CTECTBEHHOIO
A3bIKa HA MaTEMaTUYECKUN U HA00OPOT;

® CTPEMJICHHE K KPUTUYHOCTH MBIIUICHUS, PACIIO3HABAHUIO JIOTMUYECKH HEKOPPEKTHOTIO BBICKA3BIBAHUSI, PA3TUYCHUIO
TUNoTe3bl U (aKTa;

® CTpEeMJICHHE K CAMOKOHTPOJIIO IIpoliecca U pe3yibTata yaeOHONH MaTeMaTUYeCKON JAesITENbHOCTH;

® CIMOCOOHOCTh K SMOIMOHAIIBHOMY BOCHPUSTHIO MATEMATUYECKUX TMOHATHM, JIOTUYECKUX PACCYXKICHHUM, CrocoO0B
pelieHus 3aj1a4, pacCMaTpuBaeMbIX MPOOIIEM;

¢ (opmMupoBaHHE OTBETCTBEHHOTO OTHOIIIECHUS K YYCHHIO, TOTOBHOCTH K CAMOPAa3BUTHIO M CAaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMU K 00y4eHHUI0, (OpMUPOBAHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIEIOBATEILCKOM, TBOPUECKON U
JIPYTUX BUJIAX AESATEIbHOCTH.

MeTanpeaMeTHbIe Pe3yJabTATHI

® oOHapydcueamsv U popmynuposams NpoOIeMy B KJIACCHONW U MHIWBUIYaTbHOM yueOHOU e TeIbHOCTH;

® gul0BUcAMb BEPCUU PEIICHUS MPOOJIEMbl, 0CO3HABATh KOHEUHBIA pe3yJbTaT, BHIOUPATh CPECTBA JOCTIKCHUS 1ETU U3
MPEJIOKEHHBIX WM UX UCKATh CAMOCTOSITENIBHO;

e cocmagnams (MHAUBUAYATHLHO WM B TPYIITIE) TUTAH PEIICHUS MPOOIeMbl (BBITIOTHEHUS MTPOCKTA);
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e paboTasg MO NPENJIOKEHHOMY MM CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY, UCHOIb306amb HApPSLy C OCHOBHBIMU H
JOTIOJTHUTENbHBIEC CPEICTBA (CIIPAaBOYHAS JIUTEPATYPA, CIOKHBIE MPUOOPHI, KOMIIBIOTED);

® pabomams MO CAMOCTOSITENIBHO COCTABIIEHHOMY TUIaHY, CBEPSSICh C HUM U C IIEJIbIO JeSATEeIbHOCTH, UCTIPABIISAS OIIUOKH,
UCIIOJIB3Ys CAMOCTOSITEILHO MOI00paHHbIe cpeicTBa (B ToM uucie u MaTepHer);

® 7110716306aMbCsi BHIPAOOTAHHBIMU KPUTEPUSIMU OIEHKHM U CAMOOIEHKH, MCXOJHSl M3 LEJId U HMEIOIIUXCA KPUTEPHUEB,
pazynyasi pe3yJbTaT U CoCOObI ICHCTBUI;

® B X0JI¢ MPEACTABJICHUS MPOEKTA 0A8amb OYEeHK) €T0 pe3yibTaTaMm;

® CaMOCTOSITENIBHO 0CO3HA8AMb TPUYMHBI CBOETO YCII€Xa WJIM HEyClleXa M HaxOJUTh CIOCOOBI BBIXOJA M3 CHUTyalluu
HEeycIexa,

® yMemb OyeHUms CTEIeHb YCIEITHOCTU CBOSH MHIUBUYyaIbHONM 00pa30BaTENbHOMN NeITEIbHOCTH;

IIpeaMeTHbIE pe3yabTATHI

I'eomerpus

Hcnonvzosamow IIpru pCHICHUU MATCMATUYCCKHX 3aaa4, UX 00OCHOBaHHH U ITPOBCPKE HaﬁﬂeHHOFO pEeIICHUSA 3HAHUC O:

OTIpEJICIICHHUH TapajuiesiorpaMma, poM0a, IpsIMOYTrOJIbHUKA, KBAJpaTa; UX CBOMCTBAX M MPU3HAKAX;

OIIPCACICHUHU TPAIICHHM; 3JICMCHTAX TpallCuuu, TCOPEME O CpGI[HGﬁ JIMHUHU TPAIICIIHH;

OIMpCACICHNUN OKPYKHOCTH, KPpyra H UX 3JICMCHTOB,

TeopeMe 00 U3MEPEHUH YTIIOB, CBI3aHHBIX C OKPY>KHOCTHIO;

ONPEIICIICHUN U CBOMCTBAX KACATEJIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JBYX KaCaTEJbHBIX, IPOBEAEHHBIX W3
OJIHOM TOYKHM;

- OIPEAECIICHUH BIIMCAHHOW U OIIMCAHHOM OKPYHOCTEM, UX CBOMCTBAX;
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- OmnpeeNieHNH TPUTOHOMETpUYECKHe (PYHKIIMH OCTPOTO YIJia, OCHOBHBIX COOTHOIICHUH MEXIy HUMU;

- mpuéMax pemIeHus: MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,;

- TpUroHomeTpuieckux GyHkuusx yriaos ot 0 qo 180°;

- TeopeMe KOCHHYCOB U T€OpEME CHHYCOB;

- mpuéMax pelieHus: IPOU3BOJIbHBIX TPEYTOIbHUKOB;

- opmynax Juisl IJIOIAAHN TPEYTrOJIbHUKA, apajjieorpaMMa, Tpaneluy;

- Teopeme Iludaropa.

Ipumenamo IpU3HAKU U CBOWMCTBA MapajuieIorpaMma, poMoa, mpsiMOyToJIbHIKA, KBaJpaTa Mpy PEeIIeHUH 3a/1a4;

- peuwiamo HpOCTGfIHIPIC 3ala4M Ha TpaIllCIuIo,

HAaxoO0umu TPayCHYIO MEPY YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO; YCTAHABIMBATH UX PABEHCTBO;

NpuUMeHAms CBOMCTBA KacaTeJIbHBIX K OKPYXHOCTH ITpH PCIICHWU 3a/1a4;

peuwiameb 3aJa49 Ha BIIMCAHHYIO U OIITMCAHHYIO OKPY>KHOCTD,

6blNnOJIHAMb OCHOBHBIC ITCOMETPUUICCKHUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYIIA U JIPIHGIZKPI;

HAaxoO0umuv 3HAYCHUS] TPUTOHOMETPUIECKUX QYHKIIUNA OCTPOTO yria Yepe3 CTOPOHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA,

npuMeHsms COOTHOIIEHUS MEXTy TPUTOHOMETPUUSCKUMH (DYHKIMSMU TIPH PEIICHUH 3aJ1a4; B YaCTHOCTH, 110 3HAYEHUIO
OJTHOM M3 (PYHKIMI HAXOAUTH 3HAYCHUS BCEX OCTATBHBIX;

- pewiams IPSIMOYTOJILHBIE TPEYTOIBHUKY;

- ¢600umsb pabOTy C TpUroHOMETpUYECKUMU (HYyHKIUAMH YIJI0B 0T 0 10 180° K cily4aro OCTpBIX YIJIOB;

- npumeHsAmMb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IPH PELICHUH 3a/1a4;

- peutambsb NMIPOU3BOJIBHBIC TPCYT'OJIbHUKH,
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Haxoo0uma TUIOIIAIA TPEYTOJIbHUKOB, MMapaiieIorpaMMOB, Tpareluii;

npumenams Teopemy [ludaropa npu pemenun 3aaay;

HaxoOums MPOCTEUIINE T€OMETPUIECKHE BEPOSITHOCTH;

HAX00UM®b PCUICHUA <GKU3HCHHBIX) (KOMHGTGHTHOCTHBIX) 3a1a4, B KOTOPBIX UCIIOJIB3YIOTCA MATEMATHIYCCKUC CPCICTBA,

coz0aéamsb TIPOIYKT (pe3yabTaT TPOSKTHOW ICATEIBHOCTH), JJIA W3YYEHUS W ONHUCAHHUS KOTOPOTO HCTIOIB3YIOTCS
MaTEeMaTUYECKUE CPEICTBRA.
9 kiace
JInuHOCTHBIE pPe3yJabTaThl

® yMEHHE CTPOWTHh PEUEBBIC KOHCTPYKIIMH C HCIIOJIH30BAaHUEM HM3yUYCHHOHW TEPMHUHOJIOTMH W CHUMBOJUKH (YCTHBIE U
MUCbMEHHBIE), IOHUMATh CMBIC]I TIOCTABJICHHOW 3a/layu, BHICTPAWBATh apryMEHTaIlMI0. BBIMONHITH MEepeBOJ] C €CTECTBEHHOIO
sS3bIKA HA MAaTEMaTHIECKUH U HA00OPOT;

® CTpEeMJICHHEC K KPUTUYHOCTH MBIIUICHHS, PACIIO3HABAHUIO JIOTMUECKH HEKOPPEKTHOTO BBICKA3BIBAHUS, Pa3IUMUCHHUIO
TUNOTE3bI U (haKTa;

® CTpEeMJICHHE K CAMOKOHTPOJIIO IIPoliecca U pe3ysibTara yieOHONW MaTeMaTUYECKON AesITENbHOCTH;

® CIOCOOHOCTh K SMOILMOHAIBLHOMY BOCIPHUSATHIO MATEMAaTHYECKUX TOHSTHM, JIOTMUECKHX PACCYXKJIEHUU, CIOCOO0B
peIIeHus 3a71a4, pacCMaTPUBAEMBIX MTPOOJIEM;

¢ (hopmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIIMA K OOYYECHHIO, OCO3HAHHOMY ITOCTPOCHHUIO WHIWBHIYyAIbHOW 00pa30BaTEbHON TPACKTOPHHU C YYETOM YCTONYHMBBIX
MO03HABATENIbHBIX UHTEPECOB, BEIOOPY MPOPMIBHOTO MATEMAaTHUYECKOTO 00Pa30BaHU;

e (hopmMupoBaHHE 1IETIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
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e (opMHUpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4E€OHO-HCCIEAOBATEIBCKON, TBOPUYECKOW M IPYIHMX BHAAX

NEeSTETbHOCTH.
MeTtanpeaMeTHbIe pe3yJbTAThI

® CaMOCTOSITENIBHO OOHapydcugams W Gopmynuposams TpodleMy B KIACCHOW H HHIMWBHUIYaTbHOM y4uyeOHOM
NEeSTEeIbHOCTH;

® 6bl08U2aNMb BEPCUU PEIICHHS MPOOJIeMbl, 0OCO3HABATh KOHEUHBIA PE3YJIbTAT, BHIOUPATh CPEJCTBA JOCTHXKEHUS LIETU U3
IPEIOKEHHBIX HIIA UX UCKATh CAMOCTOSITENIBHO;

e cocmagnams (MHAUBUAYAJIBHO WK B TPYIIIE) IUIAH pEeUIeHUs TPpOoOeMbl (BBIIOJHEHUS TPOECKTA);

® 1n00Oupams K Kaxa0u nmpodiaemMe (3a1aue) aieKBaTHYIO € TEOPETUUECKYI0 MOJIEb;

e paboTasg MO MPEAJIOKCHHOMY WJIM CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY, UCHOIb306amb HApsy C OCHOBHBIMU H
JIOTIOJIHUTENIbHBIE CPEJICTBA (CIIpaBOYHAS JIUTEPATypa, CI0XKHBIC MPUOOPHI, KOMIIBLIOTED);

® NIAHUPOBAMb CBOIO MHANBUIYAIBHYIO 00pa30BaTEbHYIO TPAEKTOPHIO;

® pabomams MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIAHY, CBEPASICh C HUM U C LIEJIbIO JeATEIbHOCTH, UCIPABIISAS OIIUOKH,
UCIIOJIb3Ys CAMOCTOSATEIBHO MOA0OpaHHbIE CpeACcTBa (B TOM uucie u MIHTepHeT);

® CBOOOJHO n01b3068ambcsi BHIPAOOTAHHBIMU KPUTEPHUSIMU OLIEHKM M CaMOOLICHKH, MCXOAS W3 LEIM U HMEIOIIMXCS
KPUTEPHUEB, pa3inyas Pe3yibTaT U CIIOCOObI ICHUCTBUN;

® B XOJI€ MPEACTABICHUS IPOEKTA 0a8amb OYEeHKY €r0 pe3ybTaTaM;

® CaMOCTOSITENIbHO 0CO3HA8amb TPUYMHBI CBOETO YCIeXa WM Heyclexa M HaxOIUTh CIOCOOBbI BBIXOAA M3 CHUTYallUH
HEyChexa;

® yMemb oyeHums CTENEHb YCIEIHOCTH CBOEN MHAMBUIYaIbHOW 00pa30BaTENbHOM AEATENBHOCTH;
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e Jasamb OY€eHKy CBOHM JIMYHOCTHBIM KadCCTBAM H 4CPTAM XapaKTCpa («KaKOB }I»), ONpCACIIATL HAIIPABJICHHA CBOCTO

Pa3BUTHA («KaKI/IM g X049y CTaTb», «4TO MHC IJIA 3TOI'O HAaJ10 C,ZIGJIaTI)»).

HpeI[MeTHI)Ie PE3YJIbTAThI

I'eomeTpus

Hcnonvzosamo IMIpHU pCIICHUN MATCMATUYICCKUX 3add4, UX 000CHOBaHHH U IIPOBCPKEC HaﬁIIGHHOFO PCUICHUSA 3HAHUC O:

IpU3HaKax MoA00us TPEYroJIbHUKOB,;

TEOpPEME O IPOMOPLUUOHAIBHBIX OTPE3KaX;

CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

IIPONIOPLIHOHAIBHBIX OTPE3KAX B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE;
IIPONIOPLIMOHAIIBHBIX OTPE3KAX B KPYTe;

TeopeMe 00 OTHOILIEHUH IIOIAeH MOAOOHBIX MHOTOYTOJIbHUKOB;

CBOMCTBaxX IMPpaBUJIIbHBIX MHOI'OYI'OJbHHKOB, CBA3HM MCKIAY CTOpOHOﬁ IMPaBUJIBHOIO MHOTI'OYT'OJIbHUKAa W paanyCaMHu

BIIMCAHHOI'O U OIIMCAHHOI'O KPYI'OB;

OINPEENCHUH ITTUHBI OKPY>KHOCTU U (hopMyJIie 1Jisi €€ BEIYMCIICHNUS;

(dbopmyIe miIonaau NPaBUIIbHOIO MHOTOYTOJIbHUKA;

OIpeeNICHUH IO Kpyra u popMyiie AJisi €€ BRIYUCICHUS; (HopMyIie JUIsl BBIYUCIEHUS TUIOIIaAei yacTeil Kpyra;
IIPaBUJIE HAX0XICHUS CYMMbI U PA3HOCTU BEKTOPOB, IIPOM3BEICHUS BEKTOPA HAa CKaJISIP; CBOMCTBA ITUX ONEPALIUL;
ONPEACICHUH KOOPAUHAT BEKTOPA U METOJaX UX HAXOXKICHUS;

IpaBuJie BHIMOJIHEHUH onepanuii HaJ BEKTOPaMHU B KOOPJMHATHOU Gopme;

OTNPENEICHUH CKAISIPHOTO MPOU3BE/IEHUS BEKTOPOB U (hOopMyJie ISl €r0 HaXO0XKICHHUS;
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- CBSI3M MEXJy KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPJMHATHBIM METO/IAX PEIICHU T€OMETPUUYECKHX 3a/1ay.

- ¢opmynax 00bEMa OCHOBHBIX NMPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTyp: mapajuienenunena, Kyoa, mapa, HUIHHIpa,
KOHyca.

IIpumensims MPU3HAKU MOJJOOHS TPEYTOJIBHUKOB MIPU PELICHUH 33/1a4;

- peuwamo HpOCTGfIHIPIC 3aa4d Ha IIPOIIOPHHNOHAJIBHBIC OTPC3KHU,

peuwiamo HpOCTGfIHIPIC 3aJa44 Ha IIPAaBUJIbHBIC MHOI'OYI'OJIbHUKH

HAX0O0UMb IJIMHY OKPYKHOCTH, INIOHIAJIb Kpyra U €ro ‘-IElCTGfI;

6blN0OJIHAMb OIICPpAllU Had BEKTOpAaMHU B FGOMGTpH‘lCCKOﬁ )51 KOOpI[PIHElTHOﬁ (1)0pM€;

Haxo0ums CKaJsIpHOE MPOMU3BEIACHUE BEKTOPOB U MPUMEHATH €Tr0 JJii HAXOXICHUS PA3TUYHBIX T€OMETPUUYECKHUX
BEJINYMH;

- peuiamsb T€OMETPUYECKHUE 3aaYU BEKTOPHBIM U KOOPAMHATHBIM METOJIOM;

- npumMeHsmb TEOMETPUUYECKUE TPeoOpa30BaHus IIJIOCKOCTH MPU PEIIEHUH T€OMETPUYECKHX 33]1ay;

- Haxooumsb 00BEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX FeOMETpUUYECKUX (DUryp: mapasuienenurena, Kyoa, mapa, [MUIMHIpa,
KOHYCa;

- HaxoO0ums PENICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX MUCIOJIB3YIOTCSI MAaTEMAaTHUYECKUE CPEJICTBA;

- co30asamb TPOAYKT (pe3yibTaT MPOEKTHOW MACSITENBHOCTH), IJII W3YYCHHS M OMUCAHUS KOTOPOTO HCIOJB3YIOTCS

MaTEMATHYECKUE CPEICTBA.
Harasimnas reomerpust

BbInycKHUK HAYYHTCH:
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1) pacrmozHaBaTh Ha uepTeXkaxX, pPHUCYHKax, MOJEIAX M B OKPYXKAlOIIEM MHPE IUJIOCKUE U IPOCTPAHCTBEHHbBIE
reoMeTpuuecKue (GUrypsl;

2) pacnio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapajuleieuIIea, IPABUIbHON MMpaMUIbl, HUIMHAPA U KOHYCA;

3) onpeaensaTs N0 JMHEUHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEHHBIE pa3Mepbl caMOil PUTYypbl U HA0OOPOT;

4) BBIYUCHATH OOBEM IPSIMOYTOJIBHOTO MapaJlieenuneaa.

Buvinycknuk nonyuum 603mMoxucHOCmb:

5) BBIUMCIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'EOMETPUUECKUX (QUIYp, COCTaBICHHBIX U3  NPSIMOYTOJIbHBIX
napajijieNenune1oB;

6) yriiyOUTh U pa3BUTh NPEACTABIECHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYPAX;

7) IPUMEHSATD MOHATUE PA3BEPTKU JUISl BBIMOTHEHUS TPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypsi

BbInyCKHUK HAYYHUTCH:

1) monb30BaTHCA A3BIKOM T'€OMETPUH VISl ONUCAHUS PEAMETOB OKPYKAIOIIEr0 MUPa U UX B3aUMHOTO PACIIOJIOKEHNUS;

2) pacnio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX TE€OMETpUUYECKHE PUTYPHI U UX KOHPUTYpaIUH;

3)oTHoIIeHus, rpaaycHyro mepy yrioB oT O mo 180°, mpumeHsisi ompenesieHHs, CBOMCTBAa M MpPU3HAKU (PUTYp U UX
AJIEMEHTOB, OTHOILIEHU PUryp (paBeHCTBO, M000KE, CHMMETPUH, TTOBOPOT, MapajieIbHbIN MepeHoc);

4) onepupoBaTh C HayaJIbHBIMU MOHSITUSAMHM TPUTOHOMETPUHM M BBINOJHATH 3JEMEHTApHBbIE ONEpaluy HaJ (QYHKIHUSIMH
yTJIOB;

5) pemiath 3a/1a4 Ha JOKa3aTeJIbCTBO, ONMUPAsICh HA U3YUYEHHBIE CBOMCTBA (UTYp U OTHOIICHUN MEXIYy HUMU U TPUMEHSS

N3Y4YCHHBIC MCTO/IbI JIOKA3aTCIILCTB,
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6) peuiaTb HECJIOXHBIE 33Ja4d HA IOCTPOEHHUE, NMPUMEHSS OCHOBHBIE AJITOPUTMBI ITOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JINHEMKU;

7) pewmath NpocTeuire MIaHUMETPUYECKHUE 3aa4H B IPOCTPAHCTBE.

Boinycknuk nonyuum 603M0M#CHOCb:

8) oBIaneTh METOJAMH PEIICHUS 33]a4 Ha BBIYUCIICHUS U JI0KA3aTeIbCTBA: METOJOM OT MPOTUBHOTO, METOJIOM MOA00US,
METOJIOM Iepedopa BapuaHTOB U METOJOM F'€OMETPUUECKUX MECT TOUEK;

9) npuoOpecTH ONBIT IPUMEHEHHUS alIreOpandyeckoro ¥ TPUrOHOMETPUYECKOTO ammnapara U uaeH ABMKEHUS IpU pElICHUN
r€OMETPUYECKHX 3a/a4;

10) oBnazeThs TPagUIIMOHHOM CXeMOW peleHus 3ajad Ha IOCTPOCHHE C IOMOIIbIO LMPKYJIS W JIMHEWKH: aHaju3,
IIOCTPOEHUE, 10KA3ATEIBCTBO U UCCIEAOBAHMUE,

11) HayunThCcs pemaTh 3aa4y Ha MOCTPOEHUE METOI0M F€OMETPUUYECKOT0 MECTa TOUEK U METOJIOM 1O00us;

12) npuoOpecTy ONbIT UCCAEAOBAHUS CBOMCTB MIIAHUMETPUUECKUX (PUTYP C TOMOIIBIO KOMITBIOTEPHBIX IPOTpamMMm;

13) npuoOpecTH ONBIT BBINOJIHEHUS MNPOEKTOB MO Temam: «l'eomeTpuueckre MpeoOpa3oBaHUsl Ha IIOCKOCTHY,
«ITocTpoenue oTpe3KoB Mo GopMyIie».

HN3mepenune reoMmeTpuYeCcKUX BeJIMYMH

BbInyCKHUK HAYYHTCH:

1)  ucmoab30BaTH CBOMCTBA M3MEPEHHUS [UIMH, IUIONIAJICH U YIITIOB MPH PEIICHUHU 33/1a4 Ha HAXOXKJICHUE JUTMHBI OTPE3Ka,
JUTUHBI OKPYKHOCTH, JUTMHBI YT OKPY’KHOCTH, TPaAyCHOW MEPHI yTJa;

2) BBIUUCIATH JUIMHBI JTUHEHHBIX 3JIEMEHTOB (QUTYpP U UX YIJIbI, UCIOJIB3Ysl (POPMYIIBI IJTMHBI OKPY>KHOCTH U JJIUHBI AYTH

OKPY>KHOCTH, GOpMYJIBI TIOMAAeH GUryp;
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3) BBIYUCIISTH IUIONIA/IA TPEYTOJIbHUKOB, MPSAMOYTOJILHUKOB, apaJIEIOrPaMMOB, Tpanenui, KpyroB U CEKTOPOB;

4) BBIYUCIISIT JJIMHY OKPYKHOCTH, JNIUHY JYTU OKPYKHOCTH;

5) pemaTh 3aJaud Ha JOKA3aTEILCTBO C HMCIOJb30BaHUEM (DOPMYIN IIUHBI OKPY>KHOCTH WU JUIMHBI yTH OKPYKHOCTH,
dbopmyn momaaei guryp;

6) pemaTh NPaKTUYECKUE 3a/1a4l, CBS3aHHBIE C HAXOXKJICHUEM IeOMETPUUYECKUX BETUYUH (MCIOIb3Ys NPpU HEOOXOIUMOCTH
CIIPABOYHUKHU U TEXHUYECKHUE CPENICTBA).

Buvinycknuk nonyuum 603mMoxucHOCmb:

7) BBIUMCISATH IUIOMIAAU (PUTYpP, COCTABJICHHBIX M3 JBYX WIM 0OoJiee MNPSIMOYTOJIbHUKOB, MapajlieOrPaMMOB,
TPEYTOJBHUKOB, KPyTa U CEKTOPA;

8) BBIYUCIATH IUIONIAJIM MHOTOYTOJIbHUKOB, HCHOJIb3Yysl OTHOIICHUS PaBHOBEIUMKOCTH U PaBHOCOCTABICHHOCTH; 9)
MPUOOPECTH OMBIT TPUMEHEHUS AJIreOPANvYecKOro 1 TPUTOHOMETPUUECKOTO armapara U e ABUKEHUS MPU PEIICHUH 3a/1a4d Ha
BBIYUCJIEHUE TIONIA/I€1 MHOTOYTOJIbHUKOB.

Koopaunarsl

BoinyCKHUK HAYYUTCH:

1) BBIUKUCIATH AJIMHY OTPE3Ka MO0 KOOPJMHATAM €TI0 KOHIIOB; BEIYMCIISATH KOOPAUHATHI CEPEANHBI OTPE3KA;

2) UCTO0JIB30BaTh KOOPJAMHATHBIM METOT /ISl U3YUEHHUS] CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buvinycknuk nonyuum 603mMoxucHOCHb:

3) oBNageTh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BBIUMCIIEHUE U JI0KA3aTeNbCTBO;

4) mnpuoOpecTd OMBIT WCIHOJB30BAaHUS KOMIBIOTEPHBIX MPOTpamMM i aHaju3a 4YacTHBIX CIIy4aeB B3aMMHOTO

PACIIOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;
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5) mpuOOpECTH OMBIT BHINOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHre KOOpAMHATHOTO METOJa MPH PEIICHUU 3a/Jad Ha
BBIYMCJIEHUE U JOKA3aTEIbCTBOY.

Bekropsl

BbINyCKHUK HAYYHUTCH:

1) onepupoBaTh C BEKTOpaMU: HAXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOP,
PaBHBIN POU3BEICHUIO 3aIaHHOT0 BEKTOPA HA YUCJIO;

2) HaXOAWUTh JUJISl BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpA, KOOPAMHATHI CyMMBI M Pa3HOCTU JBYX M OoJjee
BEKTOPOB, KOOPAMHATHI MPOU3BEACHHS BEKTOPA HA YMCIIO, IPUMEHSS IPU HEOOXOAUMOCTH COYETATENbHBIN, IEPEMECTUTEIbHBIN
U PacIpeACIIUTENbHBIN 3aKOHBI;

3) BBIUMCHATH CKAJSIPHOE TMPOM3BEJICHHUE BEKTOPOB, HAXOAUTh YroJl MEXAY BEKTOpaMH, YCTaHABIIMBATH
NEPIEHINKYJIIPHOCTD MPSIMBIX.

BbIyCKHUK NIOJIyYUT BO3MOKHOCTD:

4) oBnazeTh BEKTOPHBIM METOAOM JIsl PEILICHU 3a/1a4 Ha BBIYUCIICHUE U J0KA3aTeIbCTBO;

5) mpuoOpecTy ONBIT BBIIOJHEHUS MPOEKTOB Ha TeMmy «lIpuMeHeHune BEKTOPHOro MeToAa NpU pEelIeHMH 337ad Ha
BBIYMCJIEHUE U JOKA3aTEIbCTBOY.

Conep:xanue y4eOHOro npeaMera
IF'EOMETPUSA

Harnsanas reomerpusi. Harnsanele npeacrapieHus o gurypax Ha IJIOCKOCTU: MpsiMasi, OTPE30K, JIyd, YroJl, JoMaHas,

MHOTOYTOJIBHUK, OKPY’KHOCTb, KpPyr. UYUeThIpeXyroJIbHUK, MNPSIMOYTOJbHUK, KBAaApaT. TpPEyrosbHUK, BHUIBI TPEYTOJbHUKOB.
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[IpaBunbHBIE MHOTOYTrOJIbHUKH. M300paxkeHune reomerpuueckux ¢uryp. B3auMHoe pacnoiiokeHue ABYX NpPSIMBIX, IBYX
OKPY>KHOCTEH, IPSIMON U OKPY’KHOCTH.

Jlnuaa otpeska, moMaHoul. llepumerp MHOroyronpHuka. EnuHunbl m3mMepeHus MUHbBL. M3mepeHuwe MIMHBI OTpe3Ka,
MIOCTPOCHUE OTPE3KA 3aJaHHOM JJINHBI.

Bunpr yrios. ['pagycHas mepa yria. Mi3amepenue u moCTpoeHHUE YIJI0B ¢ TOMOIIBIO TPAHCIOPTHPA.

[Tonsitne momanu GUrypsl; €AUHUIBI HU3MEpeHHs Iuiomaau. llnomans NpsSMOyrojibHUKA M IUIOMIANb KBajpaTa.
[TpubnmxeHHOe U3MEpEeHue IoIaael puryp Ha kietdyaTtol 6ymare. PaBHoBenukue purypsi.

Harnsaaele mpencraBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuieienunen, NnpusMma, nupamuzaa, map, coepa,
KOHyC, umiauHap. M3o0paxenue mnpocTpaHcTBeHHBIX (uryp. Ilpumepst ceuyenuil. MuororpanHuku. [lpaBusbHbIe
MHOT'OTpaHHUKU. [ [puMepbl pa3BepTOK MHOTOIPaHHUKOB, [IWJIMHAPA U KOHYCA.

[Tonstue o0beMa; enuHUIBI 00beMa. OO0beM MPSIMOYTOJILHOTO Mapajuiesienunesaa, kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanpHas, oceBas u 3epkajibHasi ciMMeTpun. M300pakeHne CHMMETPUUHBIX (QUTYD.

I'eomerpuueckue ¢urypsni. Ilpsveie n yrnsl. Touka, npsimas, miockoctb. OTpe3ok, Jyd. Yroia. Buael yrios.
BeprukanbHblie U CMexHBIE YIibl. bUccekTpuca yria.

[TapannensHple W nepecekaromuecs mnpsMble. [lepnenaukynspHele mpsMble. TeopeMbl O NApauIeIbBHOCTH U
MEPIEHINKYJIAPHOCTH NpAMBIX. [IeprieHIuKyIsp 1 HakJIoHHAas K npsiMoil. CepeIMHHbBIN MEPIIEHANKYIISP K OTPE3KY.

['eomeTrpuueckoe mecto Touek. CBOMCTBA OUCCEKTPUCHI YIJIa U CEPEIMHHOIO MEPIEHIUKYIIApA K OTPE3KY.

TpeyronpHuk. BeicoTa, meanaHa, OuMcCeKTpuca, CpPelHssl JIMHUS TPEyroibHUKa. PaBHOOEApEHHbIE U PABHOCTOPOHHHUE
TPEYroJbHUKH; CBOMCTBA M MPU3HAKK PaBHOOEIPEHHOIrO TpeyrojbHUKa. [lpu3Haku paBeHCTBa TpeyroyibHUKOB. HepaBeHCTBO

TpeyroyibHUKa. COOTHOLIEHUS MEXIYy CTOPOHAMU M YIJIaMH TpeyrojpHuka. CymMMma YIJIOB TpeyrojpHUKa. BHeIHue yribl
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TpeyroybHuka. Teopema daneca. [Togodue TpeyronbHukoB. [Ipusnaku nogodus tpeyronbHukoB. Teopema [Mudaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAaHT'€HC OCTPOro0 yria MpsIMOYTOJbLHOIO TpeyrojibHuKa U yrioB oT 0 7o 180°; npuBegeHne K OCTpOMy yTily.
Pemienne npsiMOYroyibHBIX TPEYroabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpPMYIIbl, CBS3BIBAIOIINE CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC OJJHOIO0 M TOTO K€ yIyia. PenmieHue TpeyroibHUKOB: T€OpEMa KOCMHYCOB U T€OpEMa CHUHYCOB.
3amMeuaTeabHbIE TOUKU TPEYTOJIbHUKA.

Yersipexyronpuuk. [lapannenorpamm, ero cpoiicTBa W mnpus3Haku. [IpsmMoyroipHUK, KBajapaT, poMO, UX CBOWCTBA M
npusHakuy. Tparnenus, CpeiHss JMHUS TPaAIlCLUU.

MuoroyroysbHUK.  Bpimykneie  MHOroyronbHukd. CyMMa  yIJIOB  BBIIYKJIOTO  MHOTOYroJibHUKa. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.

OxkpyxHocTb U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHblid yrosi, BOIMCAaHHBIN YIOJI; BEJIMYMHA BIIMCAHHOTO YIJIA.
B3anMHOe pacnonoxkeHue npsiMord M OKPY>KHOCTH, ABYX OKpykHOcTed. KacarenbHast M ceKyiias K OKpY>KHOCTH, UX CBOMCTBA.
Brnucannble M onucaHHbIE MHOTOYTOJbHHUKUA. OKpPY>KHOCTh, BIHCAHHAs B TPEYTrOJbHUK, U OKPYKHOCTb, ONHUCAHHAs OKOJIO
TPEyroJibHUKa. BriicaHHbIE U ONKMCaHHBIE OKPYKHOCTHU MPABUIILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue mpeoOpazoBanusi. [lonstue o paBeHcTBe ¢Guryp. llonsTHe o ABMKEHUU: OCeBas W IEHTpaJIbHas
CUMMETPHH, MapauIeIbHbIN TTepeHoc, ToBOpoT. [loHaTHe 0 mogo0un GUryp v roMOTETHH.

Pemenue 3aay Ha BEIYUCIIEHUE, JOKA3aTEIBCTBO U MMOCTPOCHUE C UCIIOIB30BaHUEM CBOMCTB U3YUEHHBIX (DUTYD.

HN3mepenne reomerpuuyeckux BeauduH. J[imHa otpeska. PaccrosHue or TOoukM n0 mnpsMon. PaccrosiHne Mexnmy
MapajiyIeIbHBIMU MIPSIMBIMHU.

[TepumMeTp MHOTOYTOJIBHUKA.

,HJII/IHa OKPY>XHOCTH, YHUCJIO JI; JJIMHA AYT'U OKPYKHOCTH.
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I'panycHas mepa yria, COOTBETCTBUE MEXK/y BETMUYMHON HEHTPAIBHOTO YIJla U JJIMHOW TyTH OKPYKHOCTH.

[lonstTe miomaau tiockux ¢uryp. PaBHOcocTaBneHHbIe M paBHOBenukue Qurypsl. [lnomaas mpsMOyroiabHHKA.
[Inomann napajuienorpaMma, TPEyroJbHUKA W Tpanenuu. Ilmomane mHoroyrosbHuka. [nomane kpyra m miomanb CEKTOpa.
CooTHolIeHUE MEX Y TUIOMIAASIMU TOJ00HBIX GUTYD.

Pemmenue 3a1a4y Ha BEIYHMCICHUE U JOKA3aTEIbCTBO C MCIIOJIb30BAHUEM U3YYCHHBIX (POpMyI.

Koopannartel. YpaBHenue npsamoil. Koopaunatel cepenusbl oTpe3ka. DopMylia pacCTOSIHUS MEXAY ABYMS TOUYKAMH
IIJIOCKOCTU. Y PaBHEHUE OKPYKHOCTH.

Bekrtopsnl. /{nuHa (Moayns) BekTopa. PaBeHcTBO BekTopoB. Konnmnueapusie BekTopbl. KoopuHaTel BeKTOpa. Y MHOXKEHUE
BEKTOpa Ha YHCIIO0, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpA 0 JABYM HEKOJIMHEApHBIM BekTOpaM. CKalspHOE NPOU3BEIACHUE
BEKTOPOB.

TeopeTuko-MHOXKECTBEHHbIE TMOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHUE€ MHOXECTB MEPEUYUCICHUEM
3JIEMEHTOB, XapaKTepUCTHUECKUM CBOMCTBOM. IlonMHOkecTBO. OObEIMHEHNE U MEPECEUEHUE MHOXKECTB. DJIEMEHTHI JIOTHKH.
Onpenenenue. AKCHOMBI U TeopeMbl. JlokazatenbcTBO. Jloka3aTeabCTBO OT MPOTUBHOTO. Teopema, oOpatHas nanHou. [Ipumep u
KoHTpripumep. [IoHsATHE 0 PaBHOCUIIBHOCTH, CIEA0BAaHUH, YIOTPEOJICHUE JTOTHUECKUX CEA30K €ClU ..., MO ..., 8 MOM U MOIbKO 8
mom ciyuae, TIOTUIECKUE CBA3KHU U, UIU.

I'eomerpust B ucropuyeckom paspurum. Ot 3emiiemepus k reo metpud. [ludarop u ero mkona. Panec. Apxumen.
[TocTpoenune npaBUILHBIX MHOTOYTOJILHUKOB. Tpucekius yria. KBagpatypa kpyra. Y nBoenue ky6a. Mcropus uucna m. 3010Toe
ceyenue. «Hauana» EBknupa. JI. Diinep. H. W. JlobaueBckuii. Uctopust nsitoro nocrynara. M3o0peTreHue Meroga KOOpJMHAT,
MO3BOJISIONIETO MEPEBOIUTH TEOMETpUUECKIE 00BEKThI Ha s3bIK anreOpsl. P. [lekapt u I1. @epma. [Ipumepsl pa3nudyHbIX cUCTEM

KOOpAHWHAT Ha INIOCKOCTH.
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TemaTnueckoe IJIAHUPOBAHUE

OOmmii meproa 0OCBOEHUS y4eOHOTO IIpeaMeTa — 3 ro/1a, KOJUIeCTBO yUeOHbIX yacoB —204 yaca, B TOM YHUCJIE:

7 xnacc: 2 yaca B Heento X 34 yueOHbIX Henenu = 68 4acoB
8 Kkiacc: 2 yaca B Hefieto X 34 ydyeOHbIX HeJenu = 68 yacoB

9 knacc: 2 yaca B Hezieqto X 34 yueOHbIX Henenu = 68 yacoB

KoJsin4ecTBO 4acoB, 0TBOAMMOE HA H3YUYeHHE KAKI0H TeMbl

NeNe " "
Has3Banusi Tem . 10 HAcTosIIEH paboueii
TeM 110 aBTOPCKOM MporpaMmme
IporpamMmme
7 KJacc
1 HauanbHble reoMeTpUUeCKUE CBEICHUS 7 10
2 TpeyroabHuKH 14 17
3 [TapannenbHbie IpsIMbIE 9 13
4 CooTHomieHUsT ~ MEXAy  CTOPOHaMHM W yIUIAMU 16 18
TPEYTOJIbHUKA
[ToBTOpenue. Pemenue 3anau 4 10
UTOroO: 50 68
8 kuacc
1 YeThIpEXYTOIBHUKN 14 14
2 IImomane 14 14
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3 [Tono6HBIE TPEYTOILHUKU 19 19
4 OKpyX HOCTb 17 17
IToBTOpenue. Pemenue 3anau 4 4
UTOI'O: 68 68
9 kiacc
I'eomeTpust 68 68
1 BexTopsl 8 8
2 MeTtoa KoopaAUHAT 10 10
3 CooTHOIIEHUSI MEK]Ty CTOPOHAMU U yIiiaMu 11 11
TpeyroiabHuKa. CKansipHOE IPOU3BEICHUE BEKTOPOB
4 JIHa OKPY>KHOCTH M IIOAJb Kpyra 12 12
5 JBr>xeHue 8 8
6 HavanbHbie cBeIeHUS 3 CTEPEOMETPHUH 8 8
7 006 akcruomax MJIaHUMETPUHU 2 2
7 IToBTOpEHUE 9 9
HUTOI'O: 68 68
Bcero koimm4ecTBo 4acoB, 0TBOAMMBIX HA M3yYEHHUE 204 204

TEM, 34 BECH IIEPHUOA OCBOCHUA yqeﬁnoro nmpeamera
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