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IHosicuuTenbLHAA 3aIHCKA
Pabouas mporpamma mo MaTeMaTHKe pa3padoTaHa Ha OCHOBE:

— @epepanpHOro 3akoHa oT 29.12.2012 N 273-®3 "O6 ob6pazoBanuu B Poccuiickoit enepanun';

— denepanbHOr0 TOCYIAapCTBEHHOIO CTaHAAapTa CpeIHEero oOmiero o0pa3oBaHUs, YTBEPKICHHOIO MPHUKA30M
Muno6pnayku Poccun ot 17 mast 2012 roma Ne 413;

— Ilpukaza MunucrepctBa obpazoBanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHUHM M3MEHECHHH B
(benepanbHBIi TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPT CPEAHEro 00LIero oOpa3oBaHuUs, YTBEPKACHHBIN
npuka3zoM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuum ot 17 mast 2012 1. No 413 »;

— I[TocTanoBnenus: ['1aBHOTO rocyIapCcTBEHHOrO CaHUTApHOTO Bpada Poccuiickoit deneparuu ot 29 aexadps
2010 r. N189 "O6 yrBepxknenun CanlluH 2.4.2.2821-10 "CanuTapHO-31HIEMHOJIOTHYECKHE TpeOOBaHUS K
YCIIOBUSIM U OpTaHH3aIMU 00ydeHus B 0011e00pa30BaTEIbHBIX YUPEKACHUIX" |

— TpeOoBaHMil K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
MyHULIMIIaIBHOTO aBTOHOMHOIO 00111e00pa3oBaTesibHOrO yupexaeHus: «Cpeansis oOuieo0pa3oBarenpHas IIKOJIa
Ne5 «IlIxosa-LeHTp COBPEMEHHBIX UHYCTPUATIBHBIX TEXHOJIOTHI.

Monyinp «AJdredpa U Hayaja MAaTeMATHYECKOr0 aHaaW3a» pa3pabortan c¢ yuérom [IpumepHOil mporpamMMer
cpeanero o0miero oopa3zoBaHus M0 MaTEMATUKE U aBTOPCKOM MporpaMmMel: MaTemaTuka: pabodyme mporpaMmmsl: 5-
11 xmaccet/ A.I'. Mep3msixk, B.b. Tlononckuii, M.C. fxup, E.B. bynko. — 2-e uzn. nepepad. — M.: Benrana-I'pad,
2017. - 164 c.

W3meHeHus B conuepikaHue y4eOHOTO MaTepuana He BHECEHBI lIporpamMma KOHKPETH3HPYET COJEp KaHUe
MpeIMETHBIX TEM 00pa30BaTEIBHOrO CTaHJapTa: anredpa; (yHKIMH;, TPUTOHOMETPHS; Hadalla MaTEeMaTHUYeCKOTro
aHaJIN3a; YPaBHCHUS U HEPABCHCTBA; 3JICMEHTH KOMOWHATOPUKH, CTATHCTUKHN U TEOPUU BEPOSTHOCTEH.

B ocHOBy mporpammbl MOJIOKEHA KOHIENIHWs, MpeaycMarpuBamomas (opMupoBaHue (yHKIMOHAIBHBIX
3HaHUIl W yMEHHuH, KOTOpble oOecledyuBaroT Iienecoo0pa3Hoe MpHUMEHEHHE 3HaHWW Mo anredbpe M Hadaiam
aHanu3za. [IporpamMma peanuzyercs ¢ HCIIOJIB30BaHUEM CIIEYIOIIET0 Y4€OHO-METOINYECKOT0 KOMILJIEKTA!

10 xknacc
Mopnyab «Anredpa u Ha4aIa MAaTEeMATHYECKOI0 AHATH32»

1) MaremaTrka. Anrebpa ¥ Hadajia MaTeMaTHYeCKOro aHain3a. ba3oBblii ypoBeHb: 10 kimacc: ydeOHHK /
AT Mep3msik, JI.A. Homuposckuii, B.b. ITononckuii; nox pen. B.E. ITononsckoro. — 5-e u3n., crepeoTwi.
— M.: Benrana-I'pag, 2020. — 368 c.: ui. — (Poccuiickuit yaeOHUK).

2) Maremaruka: anrebpa ¥ Hayana MaTeMAaTHYECKOrO aHAiu3a, TeOMeTpus. Asrebpa M Hayajla MAaTeMaTHYeCKOro
ananm3a. ba3oBelit ypoBens: 10 kiacc: metoauueckoe nocodue / E. B. Byiiko, A. I'. Mep3isik, B. b. [Tononckuii, M.
C. Axup. — M. : Benrana-I'pad, 2020. — 113 c. : un. — (Poccuiickuii yueOHUK).

3) Marematnka : anrebpa W Hayaja MAaTeMaTHYECKOro aHajimW3a, reoMeTpus. AnreOpa u Hadvaia
MaTeMaTH4ecKoro aHanusa. bazosslit ypoBens : 10 kiace : nunaktuueckue Matepuainst / A. I'. Mep3ansk, B.
b. Tlononckuii, E.M. Pabunouu, M.C. Skup. — M. : Benrana-I'pad, 2020 — 174 c. : un. —
(Poccuiickuii yueOHUK).

11 kaace
Monyab «Aaredpa u Hayajia MAaTEeMaTHYECKOI0 AaHAJIU3A)

1) Maremaruka. AnreOpa ¥ Havyajla MaTeMaTH4YeCKOro aHayin3a. ba3oBblid ypoBeHb: 11 kiacc: yueOHHK /
A.I''Mep3msxk, JI.A. Homuposckuii, B.b. [Tonouckuii, M.C. Sxup; nox pen. B.E. [Togonsckoro. — 3-e uz.,
crepeorurt. — M.: Benrtana-I'pad, 2020. — 288 c.: un. — (Poccuiickuii yueOHHK).

2) Marematnka : anrebpa ¥ Hayajla MaTeMaTHYECKOro aHajiW3a, reoMeTpus. AnredOpa u Havaia
MaTeMaThYecKoro aHayimsa. ba3oBeiil ypoBeHs : 11 kmacce : metoaunyeckoe mocodue / E. B. bymxko, A. T
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Mepsnsik, B. b. [Tononckuit, M. C. Sxup. — M. : Benrana-I'pad, 2020. — 74 c. : un. — (Poccutickuit
Y4eOHHUK).

3) Marematnka : anrebpa ¥ Hayaja MaTeMaTHYSCKOrO aHaiM3a, TeoMeTpus. AnreOpa W Hadvaia
MaTeMaTHYeCKoro aHanu3a. ba3oBelit ypoBensb : 11 kiacc : nuaaktudeckue marepuainst / A. I'. Mep3isk, B.
b. Tlononckuii, E.M. PabunoBuuy, M.C. fxup. — M. : Benrana-I'pad, 2020 — 110 c. : wr. —
(Poccuiickuii yaeOHHUK).

[Tpu cocraBnenun monyins «I'eomerpus» Obuta mcronb3oBana l[IpuMepHas mporpaMMa cpeaHero o0mero
oOpa3oBaHMs 1O MaTeMaTUKE M aBTOpcKas mporpamma: Maremaruka: padouue nporpammel: 5-11 kmaccel/ AT
Mep3isik, B.b. TTononckuii, M.C. fAxup, E.B. bymko. — 2-e u3z. nepepad. — M.: Benrana-I'pag, 2017. — 164 c.

H3meHeHus B conepikaHue y4yeOHOTO MaTepuana He BHECEHBI. lIporpamMma KOHKPETH3HPYET COJep KaHUe
MpeIMETHBIX TeM 00pa30oBaTeIbHOTO CTaHJapTa: TEeOMETpUs Ha IUIOCKOCTH; MpsIMble M IJIOCKOCTH B
MPOCTPAHCTBE; MHOTOTPAHHUKU; TEJIa BPAILICHUSI.

10 kJacc
Monayas «I'eomeTpusi»

1) Marematuka. ['eomerpusi. basoeiii ypoBenb: 10 kiacc: yueOHuk / A.I.Mep3nsk, J.A. Homuposckuii, B.b.
[lomonckwuit u ap. — 3-e m3x., crepeorun. — M.: Bernrana-I'pad, 2020. — 208 c.: win. — (Poccuiickuii yaeOHUK).

2) Marematuka : anredpa U Havajla MaTeMaTUYECKOTO aHaiu3a, reomeTpust. ['eomerpus. ba3oBbiii ypoBEHb :
10 kiacc : meroauueckoe nocodue / E. B. byuko, A. I'. Mepansik, B. b. [Tononckuii, M. C. Sxup. — M. :
Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii yueOHUK).

3) Maremartuka : anrebpa U Havajla MaTeMaTHYECKOTO aHamu3a, reometpus. ['eomerpust. ba3oBslii ypoBeHb :
10 knacc : munaktuueckue matepuainsl / A. I'. Mepzinsk, B. b. [Tononckuii, E.M. PabunoBud u ap.. — M. :
Benrana-I'pad, 2020 — 128 c. : uin. — (Poccuiickuii yaeOHUK).

11 knacc
Moayanb «I'eomerpus»

1) Marematuka. ['eomerpusi. ba3oBeiii ypoBenb: 11 kmacc: yueOHuk / A.I''Mepsmsk, J.A. Homuposckwuii, B.b.
[Mononckwuit, M.C. Axup; nox pen. B.E. ITogonsckoro. — 3-¢ uz., crepeotun. — M.: Benrana-I'pad, 2020. — 207 c.:
ni. — (Poccuiickuii yueOHUK).

2) Marematuka: reomeTpusi. ba3oBeiii ypoBens : 11 kiace : meromuueckoe mocobue / E. B. Bymko, A. T.
Mepsznsik, B. b. Ilomonckuit, M. C. Sxup. — M. : Benrana-I'pap, 2020 — 68 c. : un. —
(PoccuiickuityueOHUK).

3) Marematuka : anreOpa ¥ Hayajila MaTeMaTUYECKOTO aHaIn3a, reoMeTpus. ['eomerpusi. ba3oBblil ypOBEHbD :
11 xnace : nupaktudeckue marepuainsl / A. I'. Mep3nsk, B. b. [Tononckuit, E.M. PabunoBuy u np.. — M. :
Benrana-I'pad, 2020 — 128 c. : un. — (Poccuiickuii yueOHUK).

CornacHo yu4eOHOMY IUIaHy Ha U3YYCHHUE MaTeMaTHKH oTBoauTcs 340 Jacos:

B 10 kimacce (170 gacoB B rox: 3 4aca B HEJEITIO MOAYIb «AJredpa 1 Hayajaa MaTeMaTHIECKOTO aHAM3a» U
2 yaca — MonyJb «I'eomeTpusn»);

B 11 kaacce (170 yacoB B rox: 3 yaca B HEJIEIFO MOJYJIb «Anredpa U Havaia MaTeMaTHYeCKOTO aHaIH3a» U
2 yaca — MOayJb «l'eoMeTpus»).

Cpoxk peanuszanuu pabodeid mporpaMMbl 2 roja.



[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

10 kiaace

JInyHOCTHBIE pPe3yJIbTAThI:

BOCIIMTAHUE POCCUMCKOM TPa¥JAaHCKOM WIAECHTHUYHOCTH: NATPUOTU3MA; TOTOBHOCTH K CIIY)KEHUIO
OrteuecTBy, €ro 3alluTe; OCO3HAHUS POCCUHCKON MACHTUYHOCTU B MOJUKYJIBTYPHOM COLIMYME; YyBCTBa
MIPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOIIHOCTH POCCUUCKOTO Hapoaa u cyanoe Poccum;
MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKH, 3HAUMMOCTH HAYyKH,
TOTOBHOCTh K HAyYHO-TEXHHMUYECKOMY TBOPYECTBY, BJIAJICHUE OCTOBEPHOW MH(POpPMAIUEH O MepeaoBhIX
JOCTHXKEHMSIX U OTKPBITHSX MUPOBOM M OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpolicTBe MUpa U 00IIEeCTBA;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBHUHU C
00IICUeTIOBEYECKUMH IICHHOCTSIMU M HJICATAMH TPaXKTaHCKOTO 0OIIECTBa,;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30OBaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHMIO, HA MPOTSKEHUU BCEH
KU3HU; CO3HATEJIIbHOE OTHOIIEHHWE K HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIIEUIHOW
npodecCHOHATLHOM U 0OIIECTBEHHOM JESITeITLHOCTH;

OpUEHTAIMs OOYy4YaloUIUXCsl Ha pealn3alyio MO3UTUBHBIX XU3HEHHBIX MEPCIEKTUB, WHULUATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICICHUIO, CIIOCOOHOCTh CTaBUTH
LEJIU ¥ CTPOUTH KU3HECHHbIE IJIaHbL;

FOTOBHOCTh K JOTOBOPHOMY pPEryJUPOBAHUIO OTHOILIEHWH B TPYIIE WM COLUAIBHON OpraHU3alluu;
TOTOBHOCTh OOYy4Yaromuxcs K KOHCTPYKTUBHOMY YYacTHIO B NPUHSATHH PEIICHUH, 3aTParvBaloOIIUX HX
mpaBa W HWHTEPEChl, B TOM 4YHCIIE B pPAaIMYHBIX (opmMax OOMIECTBEHHOW CaMOOpTraHHU3AIlHH,
camMoynpaBlieHHs, 00IIECTBEHHO 3HAUUMOI 1eTeIbHOCTH;

OCO3HAHHBIN BBIOOP Oyaymied mpodecCuu Kak IMyTh U CIIOCO0 peali3aliyi COOCTBEHHBIX KU3HEHHBIX
IIJIaHOB;

TOTOBHOCTh OOYYAIOIIMXCS K TPYIOBOH MPOPECCUOHATHHOM AESITEIIbHOCTH KaK K BO3MOXKHOCTH Y4acTHs B
pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPOOIIEeM;

HPaBCTBEHHOE CO3HAHUE U TTOBEJICHNE HA OCHOBE YCBOEHUS 00IIIEUETIOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOTO
CO3HAHMS U MOBEJCHHS B MOJUKYIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JUANIOT C APYTUMHU
JIOIBMH, JIOCTUTaTh B HEM B3aUMOIIOHMMAHWS, HAaXOJWTh OOIIME I[EeId W COTPYAHUYATH IS UX
JTOCTHIKEHHS;

pa3BUTHE KOMIETEHIIMN COTPYIHUYECTBA CO CBEPCTHUKAMH, JEThbMU MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-HCCIeA0BaTENbCKOM, MPOEKTHON M JIPYrHX BUIAX
NEeSTETHHOCTH.

YMEHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM M MHUCbMEHHOW pe4YH, MOHUMATh CMBICI
MMOCTaBJICHHOM 3a/]a4M, BRICTPANBATh apTyYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI;
MpEJICTABJICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe dYenoBedeckoil AedITenbHOCTH, 00 JTamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JIsl pa3BUTHS [IUBIIIU3AITUH;

KpEaTUBHOCTh MBILIUICHHUS, UHUIIMATUBA, HAXOJYMBOCTb, AKTUBHOCTH MpPH PEIICHUH MaTeMaTHYECKUX
3a/1a4;

KPUTUYHOCTh MBIIUICHHS, YMEHUE PAclO3HABATh JOTMYECKUE HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATH
TUNOTE3Y OT aKTa;

YMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTEMaTHUECKOH IeATeIbHOCTH;

CIOCOOHOCTh K JMOIIMOHATBLHOMY BOCTIPHSITHIO MaTeMaTHYECKUX 00BEKTOB, 3a1a4, peUICHUH,
pacCyKJICHUM.

MeTtanpeamMeTHbie pe3yJbTaThl:

Pezynamuenvie YY/I:

CIIOCOOHOCTh CaMOCTOSITEIIBHO OOHApYXUBaTh M (OPMYIUPOBATh yUEOHYIO MPOOJIEMY; ONPEACNISITh 1ETh
yueOHOH JesTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH, 110 KOTOPHIM MOKHO OIPENENUTh, YTO LENb
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JOCTUTHYTA; CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 3a/lladyll B 00pa30BaTEIbHOU ACSITENLHOCTH U
KU3HEHHBIX CUTYAIlUsIX; pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH MMO3HABATEILHON JESATEIbHOCTH;

* OIICHUBATh BO3MOJKHBIC MOCIEJICTBUS JOCTHI)KEHUS MOCTABICHHON IENH B ACSITENLHOCTH, COOCTBEHHOMN
KHU3HU U J)KU3HU OKPYKAIOIIHX JII0/IeH, OCHOBBIBAsICh HA COOOPAKEHUSX 3TUKU U MOPAJIH;

* CIOCOOHOCTH CaMOCTOSITENIBHO IUIAHHPOBATH AJIBTCPHATHBHBIC IYTH JOCTYDKCHUS IIeNiel, OCO3HAHHO
BBIOMpPATh HanboJee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YYSOHBIX 1 MTO3HABATEIIbHBIX 3a/1a4;

* OIICHUBATh PECYpPChl, B TOM YHCJE BpeMs H JPYyrHe HEMAaTepPUAIBHBIE PECYpPChl, HEOOXOJMMEBIE IS
JOCTUKEHHUSI TIOCTaBJICHHOM 11eTH;

*  OpraHu3oBbHIBaTH YP(EKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJIS IOCTHXKEHUS TIOCTABIICHHOM IIEIIH;

*  COIOCTABJIATH MOJIYYEHHBIH pe3yNbTaT AeATEeIbHOCTHU C MOCTAaBICHHOMN 3apaHee Lelblo;

* YMEHHE COOTHOCHTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, ONPEIEISITh CIIOCOOBI ICHCTBUN B
pamKax MpesioKeHHBIX YCIOBHUM U TpeOOoBaHUil;

* YMEHHE OCYIICCTBISATH KOHTPOJb MO 00pasily U BHOCHTH HEOOXOIUMBbIE KOPPEKTHUBHI B COOTBETCTBHH C
WU3MEHSIOIICHCS CUTYallUEeH;

*  CIOCOOHOCTH aJICKBATHO OIEHWBAThH MPABWIBHOCTh HJIM OIIMOOYHOCTH BBITIOJNIHEHUsSI YUeOHOU 3amaqu, €
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

* YMCHHE ONpPEHSIATh MOHATHSA, CO3JaBaTh OOOOIICHWS, YCTAaHABIMBATh AHAIOTHH, KJIACCU(UIIUPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KilacCu(UKAIINH;

* yMCHHC YCTAaHABJIMBATH MPUYUHHO-CICACTBCHHBIC CBSI3W;, CTPOUTH JIOTHYSCKHE PACCYKICHUS,
YMO3aKJIIOUeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTUH) U BBIBOJIBI;

* yYMCHHS CO3/aBaTh, IPUMEHATh M IPEOOPA30BHIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA, MOJCIH M CXEMBI
JUIS pellieHus] y4eOHbIX U MO3HABATENIbHBIX 33/1a4.

Ilo3naeamenvnvie YY/[:

* (opmupoBanue ydeOHOW H OOIICTIOIB30BATEIHCKON KOMIICTCHTHOCTH B OOJACTH HCIIOJIh30BAHUS
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (MKT-koMneTeHTHOCTIH);

* IEepBOHAYAJIbHBIE IPEACTABICHUS 00 UAESIX M O METOJaX MaTeMAaTUKH KaK 00 YHHBEPCAJIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJICIIUPOBAHUS SABJICHHI U MPOIIECCOB;

* yMEHHE BHUJIETh MAaTEMaTUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyallud B APYTUX JUCLHMILIMHAX, B
OKpY>KaIOIEH KU3HU;

* TMOMCK U HaxoXJaeHue OOOOLIEHHBIX CIOCOOOB pelIeHHs 3adad, B TOM 4YHCIIE, OCYIIECTBIECHUE
pa3BepHYTOro HH(GOPMAIIMOHHOIO TIOMCKAa M TIOCTAHOBKA Ha €ro OCHOBE HOBBIX (Yy4eOHBIX H
M03HABaTENbHbIX ) 33/1a4;

* KPUTHUYECKOE OIICHMBAHHE U WHTEPIPETHPOBAHUE MHQPOPMAIMH C Pa3HBIX MO3MIIMMA, pacrno3HaBaHUE U
(buKcupoBaHUE MPOTUBOPEUUs B THHOPMAITMOHHBIX UCTOYHUKAX

*  HCHOJIb30BaHUE PA3IUYHBIX MOJIETbHO-CXEMATUUECKUX CPEACTB MJIA MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUH, a TAKKE MPOTUBOPEUHI, BHISBICHHBIX B MH()OPMAITMOHHBIX UCTOYHHKAX;

* HaxOXICHUE W MPUBOJ KPUTHUYECKUX aAPryMEHTOB B OTHOIIEHHUU JAECUCTBUH U CYXACHUH JIpyroro;
CIIOKOWHOE U pa3yMHOE OTHOLIEHHE K KPUTUYECKUM 3aMEUaHUSIM B OTHOILIEHUU COOCTBEHHOTO CY>KICHHUS,
paccMoTp UX KakK pecypc COOCTBEHHOTO pa3BUTHS;

*  BBIXOJ 32 paMK{ y4eOHOro MpeaMeTa U OCYILIECTBICHHUE LIeJIeHANPaBICHHOIO MOUCKAa BO3MOXKHOCTEHN st
IIMPOKOT0 MEpeHoca CPeJICTB U CIOCOOOB IEHCTBHUS;

* BBICTPAaMBaHHWE WHIUBUAYAIbHOW 0Opa30BaTENbHON TPAEKTOPHH, C YUYE€TOM OTPAHUYEHHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB U PECYPCHBIE OIPAaHUUYECHUS;

* YMEHHE MEHSTh U yJep>KUBaTh pa3Hble MO3ULIMU B IO3HABATEIHLHOU J1€ATEbHOCTH,

* YMEHHE MOHMMATh M UCHOJb30BaTh MAaTEMAaTUUECKUE CPEACTBA HATJIAIHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U
Tp.) JUTSL WIDTIOCTPAIlM|, HHTEPIPETAINN, apTyMEHTAIIUH,

*  yMEHHE BBIBUTATH THUIOTE3HI MPU PEIICHUH YIeOHBIX 3a]]a4 U TOHUMaHHUsI HEOOXOJMMOCTH UX TTPOBEPKU;

* TIOHMMaHHWE CYIIHOCTH AJTOPUTMUYECKHX TIPEANUCAHUA M yMEHHS JeHCTBOBATh B COOTBETCTBHH C
MPEAJIOKEHHBIM AJITOPUTMOM;

* CIOCOOHOCTh IUIAHUPOBATh M OCYILECTBIATH JEATENbHOCTh, HAIPABICHHYI0 Ha pEIIeHUEe 3aaay
HCCIIE0BATENIbCKOTO XapaKTepa.



Kommynuxamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBISATH [EIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEeIbHOM OpraHU3alllM, TaK U 3a €€ MpeaesiaMu), MoA0NpaTh NapTHEPOB
JUTS 1eTI0OBOM KOMMYHHKAITUU UCXOS U3 COOOPaKEHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, & HE JTMIHBIX
CHMIIaTHI;

MIPH OCYIIECTBICHUU T'PYNIIOBON pabOThI OBITH KaK PYKOBOJUTENIEM, TaK M WICHOM KOMAaHJBI B Pa3HBIX
posix (reHepaTop UaeH, KPUTHK, UCIIOIHUTENb, BEICTYHAIOUINI, SKCIIEPT U T.1.);

KOOPJIMHUPOBAHUE U BBHIMOJIHEHHE PAa0OTHI B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BepHYyTOE, JIOTUYHOEC W TOYHOE H3JIOKCHHE CBOCH TOUYKHM 3PCHHSI C HCIOJIh30BAHUEM aJICKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaHue KOH(JIMKTOTCHHBIX CUTYallMid W MPEIOTBPALICHUE KOH(IUKTOB O UX AKTUBHOU (ha3bl,
BBICTpAaMBaHUE JENOBOW U 00pa3oBaTelibHON KOMMYHHUKAlMU, H30eras JIHMYHOCTHBIX OLEHOYHBIX
CY)KIICHUH.

IIpenmeTrHble pe3yabTaThI:

Yuawpuiica nayuumen:

Moayab «Aaredpa u Ha4aJI1a MATEMATHYECKOI0 AHAJIH32»

OCO3HaBaTh 3HAUEHUE MAaTEMATUYECKOM HAayKW JUId pElIeHHs 3a/ad, BO3HHUKAIOUIMX B TEOpPUU U B
IIPaKTUKE; IIUPOTY U B TO K€ BPEMsl OIPaHUYEHHOCTh IPUMEHEHHUS] MaTEMaTHUYECKUX METOJI0B K aHAJIU3Y
U MCCJIEI0OBAHUIO IIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOIIECTBE;

0CO3HABaTh 3HAUCHHE MPAKTHUKU U BOIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTHKe, sl (GOPMUPOBAHHS H
pa3BUTHS MaTEMAaTUYECKOM HAyKH; MCTOPHUIO Pa3BUTHUSI NOHATHS YHWCIA, CO3JAAHUSI MATEMaTHUYECKOIo
aHaJIN3a,

OCO3HaBaTh 3HAYEHUE WUJEH, METOJOB U pe3yIbTaTOB alareOppl M MaTeMaTHYECKOro aHaiu3a Jyls
ITIOCTPOEHHUsI MOJEJIEW pEaJbHBIX IPOLECCOB M CHUTYallMH; YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTHUKH
MaTeMaTHYECKUX PacCyKISHUH, X IPUMEHUMOCTh BO BCEX 00JacTAX YEIOBEUECKON AEATEIbHOCTH;
MIOHUMATh pa3jinyhe TpeOOBAHMN, MPEAbSBIIEMBbIX K JOKA3aTeIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO—AKOHOMUYECKUX U T'YMaHUTApHbIX HayKaX, Ha MPAKTHKE;

pa3BHUBaTh INPEJCTABIECHUE O BEPOATHOCTHOM XapaKTEepEe DPA3IMUHBIX IPOLECCOB U 3aKOHOMEPHOCTEHN
OKPY>KAOILEro MUpa;

OIIEpUPOBATh TOHATHSAMHU: OTPE30K, WHTEpBaj, IOJYWHTEPBAJ, INPOMEXKYTOK C BBIKOJIOTOM TOYKOM,
rpaduyeckoe MpeaCTaBIeHHe MHOXKECTB HAa KOOPMHATHON TIOCKOCTH;

MIPOBOJMTD JJOKA3aTeIbHbIE PACCYKIACHUS ISl 000CHOBAHUS UICTUHHOCTH YTBEPKICHUI;

ONEPUPOBATh MOHATHUSAMH: HATypaJbHOE YHUCIO, MHOXKECTBO HATYPAJIBHBIX YHCEN, LEJI0e YHUCIIO,
MHO’KECTBO ILIEJIBIX YHCEN, OOBIKHOBEHHAs! ApoOb, AecATUYHAas 1po0b, CMEIIaHHOE YHCIIO, PallMOHAIbHOE
YHCJI0, MHOKECTBO PALIMOHAJIBHBIX YHCEJ, UPPALMOHAIBHOE YHUCIIO, JEMCTBUTEIBLHOE YNCIO, MHOXKECTBO
NEHUCTBUTENBHBIX YHCEJ, TEeOMETpPUYECKass HWHTEpIpeTalusl HaTypallbHbIX, LENbIX, palOHAIbHbIX,
JENCTBUTENBHBIX YHCET;

BBITIOJIHATH OKPYIJICHHE PAIlMOHATIBHBIX U HPPALMOHAIBHBIX YHCEN C 3a/IaHHOM TOYHOCTBIO;
YIOPSAAOYMBATh YKCIA, 3allMCaHHbIE B BUJIE€ OOBIKHOBEHHOM U JECSITUYHOW ApoOH, 4Kciia, 3alMCaHHbIE C
MCIOJIb30BaHNEM apU(PMETHYECKOTO KBAAPAaTHOTO KOPHS;

BBINOJIHATh CTAaHAAPTHBIE TOXKICCTBEHHBIE NMPEOOpa3OBaHMUs TPUTOHOMETPUUYECKHX, HPPALMOHAIBHBIX
BBIPAKCHUI;

BJIaJIETh TIOHATHUSMHU: 3aBUCUMOCTb BEJIMYWH, (DYHKLHS, apryMeHT U 3HaueHue (GQYHKIMH, 001acThb
OIpeNIeIeHUs] M MHOMKECTBO 3HAUYE€HUH (QYHKUUHM, TrpaduK 3aBUCUMOCTH, rpaduk (YHKIUH, HYIH
(GyHKLINHU, TPOMEXKYTKH 3HAKONOCTOSHCTBA, BO3pAacTaHUE HAa YHUCIOBOM IIPOMEKYTKE, yObIBaHUE Ha
YHCJIOBOM IPOMEXYTKE, HAHOOJIbIIee U HAaUMEHblIee 3HaueHHE (YHKIUH Ha YUCIOBOM IIPOMEXKYTKE,
nepuoaudeckas (yHKLUSA, IEPUOJ, YeTHAsd M HedeTHas (PyHKIHMH; YMETb NPUMEHATh 3TH MOHATHUS INPU
pELIeHNH 33/1a4;



BJIJICTh MOHATHEM OOpaTHAas (PYHKIHS; IPUMEHSATH 3TO MOHATHE MIPH PELLICHUH 3a/1a4;

MIPUMEHSTH MIPH PEIICHUHN 3a71a4 CBOMCTBA (DYHKIIHIA: YETHOCTD, IIEPHOAMYHOCTH, OTPAHUICHHOCTB;
MPUMEHSATH NPU PEIICHUH 3a/1a4 TpeoOpa3oBanusi rpauKoB (PyHKITUI;

BJIQJICTh MOHITHUSMH YUCIIOBAsI TOCIIEIOBATEILHOCTD, apr(METHIECKast i TeOMETPUIECKast IIPOTPECCHs;
MPUMEHSTH MPH PEIICHUN 3a]a4 CBOMCTBA U TPU3HAKU apU(METHUECKONW U TEOMETPUIECKOM MPOTPECCHIA;
BJIQJICTh MOHATHEM OCCKOHEYHO YOBIBArOIasi TeOMETPHUECKAs MPOTPECCUsl U YMETh NMPUMEHSTh €ro MPH
pElICHUH 33]1aY;

BBINOJIHATH BBIYHMCIICHUS M MPEoOpa30BaHUsl BBIPAKEHHA, COACPIKAIIMX JICHCTBUTEIBHBIE YHCIA, B TOM
YUCJIE KOPHU HATYPAIBHBIX CTEIICHEM;

BBIITOJHATD CTAHAAPTHBIC TOKACCTBECHHBIC Hpe06pa3013aH1/151 HppaluOHAJIbHBIX BBIpa)KeHI/If/’I;

OBJIaZICTh OCHOBHBIMH THUIIAaMH UPPALMOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ MU HEPABCHCTB U CTaHAAPTHBIMU
METOJaMH1 UX peI_HeHI/Iﬁ U IIPUMEHATH UX IIPU PCHICHUUA 3a/1a4;

BJIJIETh NOHSATHEM CTENEeHHAas (PYHKIHUS; CTPOUTH €€ IpaduK U YMETh MPUMEHATh CBOICTBA CTEICHHOM
(GYHKINU TpU pelICHUH 3a/1a4.

[IEPEBOUTH TPaJyCHbIE MEPHI YIJIOB B paJuaHHbIe U HA000POT;

CTPOUTH YUCIIOBYIO OKPYKHOCTbh Ha KOOPAMHATHOW INIOCKOCTH;

OTKJIa/IbIBATh HA YUCIOBON OKPYKHOCTH 3HAUYCHUSI PA3JIMYHBIX YIJIOB;

BBISIBISITH CBSI3b MEXJy JCKAPTOBBIMH KOOpIMHATAMH M KPHBOJIMHCHHOW KOOPAWHATONW TOYKU Ha
YHCIIOBOW OKPY)KHOCTH;

OorneprupoBaTb TCPMUHAMH: CHUHYC, KOCMHYC, TAHI'CHC, KOTAHI'CHC, apKCHHYC, apKKOCHUHYC, APKTAHI'CHC,
ApKKOTAHTCHC;

HOPUMEHSTh CBOMCTBA CHHYCA, KOCHHYCA, TAHICHCA M KOTAHICHCA: 3HAKU IO YETBEPTSM, COXPAaHCHHUE
3HAUYCHUS TIPH M3MEHEHHHU yIjia Ha IeJ0e YUCIO 000POTOB, YETHOCTh KOCHHYCAa U HEYETHOCTh CHHYCA,
TaHIeHCA M KOTAHTCHCA,

OIIpeeTSITh 3HAUYCHUSI CHHYCa, KOCHHYCAa, TAHT'€HCAa U KOTAaHTeHCA YTJI0B Ha YHUCIIOBOI OKPYKHOCTH;
paboTath ¢ TabauIeil TPUTOHOMETPUYECKUX (HOPMYIT;

MMOHUMATh CYIIHOCTb, 3aMUCh U IPUMEHEHUE POpMYJI IPUBEICHMUS;

BJIQJIETh TOHATHSIMU TPUTOHOMETpUYecKne (DYHKIHMH: ) =SIinX,Yy =COSX, Yy =tgx Yy =Ctgx; cTpouTh uX
rpadyKu U yMETh IPUMEHATh CBOWCTBA TPUTOHOMETPUUECKUX (PYHKIIMN IPU PEILICHUH 3aay;

MPUMEHATH (POPMYITBI CIIOKEHHS IPU TPE0OPa30BaHUU TPUTOHOMETPHUYECKUX BBIPAKCHHUH;

NPUMEHATH (POPMYITBI TBOWHOTO apryMeHTa B paboTe ¢ TPUTOHOMETPHUECKHMU BBIPAKEHHSIMU;
NPUMEHATH (OPMYITBI TOHMKEHUSI CTETIEHH B pPab0OTe C TPUTOHOMETPUYECKUMH BBIPAKCHUSIMH;
peoOpa3oBHIBATH CYMMbI TPUTOHOMETPHYECKUX (DYHKIUIA B IPOU3BEACHUS;

peoOpa30BbIBATh MPOU3BEIECHUS TPUTOHOMETPUUYECKUX (PYHKLIUN B CYyMMBI;

npeoOpa3oBEIBaTh BEIpaXkeHuss ASiNX+ Bcosx k suxy Csin(x +t);

MPaBWJIbHO HAXOJIUTh 3HAYEHUSI apKCUHYCOB, apKKOCHHYCOB, apKTaHT'€HCOB U ApKKOTAHI'€HCOB YHCET;
MIPUMEHSTh COOTBETCTBYIOIIHE (POPMYIIBI peLICHHUS MPOCTEUITNX TPUTOHOMETPUUYECKUX YPABHEHHUIA;
BBISIBJISITH CPEAM MPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN YacTHBIE CIyYau;

MPUMEHITh K Pa3IMYHBIM TPUTOHOMETPUYECKUM YPABHEHHSIM OIPEIECICHHbIE METOJbl UX PEIICHUS:
BBEJICHUE HOBOM NIEPEMEHHOM, Pa3IoKEHNE HA MHOKUTEINN, BBEJCHUE BCIIOMOTaTEIbHOTO apIyMEHTa;
pelaTh 0IHOPOAHbIE TPUTOHOMETPUYECKHE YPABHEHHSI PA3IMUYHbBIX CTEIICHEH;

BJIQ/IETh MOHATUSIMU: IPOU3BO/IHAS (DYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIIUY;

BBIUUCIIATH MPOU3BOAHBIE JIEMEHTAPHBIX (YHKIUI 1 UX KOMOWHAIUH;

MPUMEHSTH NpaBuiIa quddepeHIMpoBaHus PYHKIIHIA;

0JIb30BaThCs (YOPMYIION BBIUMCIIEHUS TPOU3BOIHOM CIOKHOM (PyHKINU;

MIPUMEHATHh T€OMETPHUUECKUHN M (PU3MUECKUI CMBICIIBI IPOU3BOJIHON Ha IIPAKTHKE;

UccleoBaTh (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOUTH TPaQUKH U IPUMEHATH K PEUICHHUIO 33J[a4, B TOM YHCJIE C TapaMeTpOM;

BJIAJICTh MOHATHEM KacaTelbHas K TpaduKy QYHKIIMHA U YMETb IPUMEHATH €r0 P PEIICHUH 3a/1a4.



Yuamuﬁc;l nRoJiyuum 603.MO0MCHOCIMb HAYUUMbCA .

*  ONEpHpOBATH MOHATHEM OIPEIEICHNUS, OCHOBHBIMU BUIaMU OIPEeIICHII, OCHOBHBIMH BUJJAMU TEOPEM;

* TIOHMMAaTh CYyTh KOCBEHHOT'O JI0Ka3aTeNIbCTBA;

*  OIEpPHPOBATH YHUCIOBBIMU MHOKECTBAMHU IIPH PEIICHUHU 3a7ay;

*  BBIIOJIHATH TOXK/IECTBEHHBIE TPE0OPa30BAHUS TPUTOHOMETPHUECKUX U UPPAIIHOHATIBHBIX BBIPAKECHHIA;

*  BJAJETh MMOHATHEM ACUMITOTHI U YMETh €0 MPUMEHSTh P PEIICHUH 3a/1a4;

* CcBOOOJHO BJIAJETh CTAaHAAPTHBIM alIapaToM MaTEMaTHUECKOrO aHaIW3a JJIS BBIYMCICHHUS MPOM3BOIAHBIX
(GyHKIMU OJJHOM MEPEMEHHOI;

* nuddepeHINpPOBaTH TPUTOHOMETPHUECKHIE M 0OpaTHBIE TPUTOHOMETpHUYECKUe (pyHKINY;

* CcBOOOJHO MPHMEHATH ammapar MaTEeMaTHYECKOTO aHajiu3a JJIsl MCCleNoBaHUs (YHKIHMHA U MOCTPOCHHS
rpaduKoB, B TOM YHCJIE UCCIEIOBAHHS Ha BHITYKJIOCTS;

*  yMeTh NPUMEHATH IPU PEIICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIMU U NOBCEOHEBHOIL HCUHU
ona:

® TEOPETUKO-MHOKECTBEHHOTO S3bIKA U S3bIKA JIOTUKH Ul ONMCAHUS PEabHBIX IPOLECCOB U SIBICHUH, IIPU
pelIeHnn 3a1a4 JPYTUX y4eOHbIX IPEIMETOB;

e JIOKa3aTelbHBIX PACCYXJECHUHW B CHUTyalUsX IIOBCEIHEBHOM JXW3HU, NPU PEUICHMHM 3aJad U3 JPYTHX
IIPEAMETOB;

® 3alKCH, CPABHEHUS, OKPYIVIEHUS YHCIIOBBIX JAHHBIX PEAlIbHBIX BEJIMYMH C MCIOJIb30BAaHUEM PA3HBIX
CUCTEM U3MEPEHUS;

e ompeneneHuss Mo rpaukaM W WCHOJB30BAHUS MPH PEIICHHUS TPUKIATHBIX 337a4 CBOWCTB pPEalbHBIX
IIPOLIECCOB M 3aBUCUMOCTEH (HauOOJIbIIME W HAUMEHbBIIME 3HAYEHHUS, MPOMEXKYTKH BO3pAacTaHUd HU
yObIBaHUs (DYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, AaCUMIITOTHI, TOUKU Ileperuda, nepuos 1 T.11.);

® UHTEPNPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOW CUTYyalUH;

e omnpeneneHus Mo rpadukamM MPOCTEHIINX XapaKTEPUCTUK IEPUOJUYECKUX IPOLECCOB B OHOJIOTUH,
SKOHOMHMKE, MY3bIKE, PaJAMOCBA3H U Jp. (aMIUIUTYa, IEPUOJ U T.I1.);

e peuleHus MPUKIAAHBIX 33Ja4 U3 OMOIOruY, GU3UKU, XUMHUH, SKOHOMHUKHI U IPYTUX MPEIMETOB, CBA3aHHBIX
C UCCJIEIOBAHUEM XapaKTEPUCTUK IPOLIECCOB; HHTEPIIPETUPOBAHUS ITI0OJYYEHHBIX PE3Y/IbTATOB;

® [PaKTUYECKUX pacueToB Mo (opMysiaM, C UCHOJIb30BaHUEM TPU HEOOXOJUMOCTU CIPABOYHBIX
MaTepuajoB, KaJbKylIsATOpa, KOMIIBIOTEPA;

® [IOCTPOCHUSA U UCCIIEIOBAHUS MPOCTENIINX MATEMATHYECKUX MOJIETIEH;

® OIMCAHMA U MCCIIEOBAHUS C IOMOIIBIO N3Y4aeMbIX IIOHITHI pPEaJIbHbIX 3aBUCUMOCTEN;

e MHTEpPHpETAlMM DPE3YJbTATOB PEUICHMS 3a1ad C YYETOM OlPAaHUYEHHUH, CBSI3aHHBIX C pPEAIbHBIMHU
CBOMCTBaMHU pacCMaTPUBAEMBIX MPOIECCOB U SIBJIICHU;

® pEUICHUS MeOMETPUYECKHX, (PU3NUYECKUX, IKOHOMUUYECKHX M JIPYTUX NPUKIAJHBIX 3371ad, B TOM YHCIE C
MCIOJIb30BaHUEM IPU HEOOXOUMOCTH CIIPABOYHBIX MATEPHAJIOB.

Moayasb «I'eomerpus»
Yuawuiica nayuumecea:

¢ [IOHUMMAaThb 3HAUCHUC I'COMCTPUHU I PCUICHHUA 3a/ad, BOSHUKAIOIMHNX B TCOPHU WM B HNPAKTUKE, HIMPOTY
MPUMEHEHHUS T€OMETPHUECKUX 3HAHWM K aHalIW3y W HCCIEAOBAHUIO PEATbHBIX MPEIMETOB U SBICHUH B
pupoie U 00IIeCTBE;

® [IOHUMAaTh 3HAUEHUE MPAKTUKH U BOMPOCOB, BOZHUKAIOIIUX B CaMOW T'€OMETpHH, g (OPMUPOBAHUS U
Pa3BUTHUS TEOMETPHUH KaK MAaTEeMaTUYECKON HAYKH;

® UMETh NMPEJCTABICHHUS O BO3MOXXHOCTH T€OMETPHH [UIS OIMCAHHS CBOMCTB PEajbHBIX MPEIMETOB M HX
B3aMMHOTO PACITOJIOKEHHS,

® 0CO3HaBaTh POJIb AKCMOMATHKH B TE€OMETPHH; BO3MOXXHOCTh MOCTPOCHHUS T'€OMETPUYECKUX TEOpUl Ha
aKCMOMATHYECKO OCHOBE; 3HAUCHNE aKCHOMATHKH JIJISl IPYTUX 00JacTel 3HAHUSI U [T PAKTUKH,



® pa3nuyath TpeOOBaHMs, NPEIbABISEMBIC K JIOKa3aTeIbCTBAM B TE€OMETPHHM, ainredpe, €CTECTBEHHBIX,
COLIMAJIbHO—AKOHOMUYECKUX U T'yMaHUTAPHBIX HAayKaX, Ha IPAKTHKE;

® HCCIEelI0BaTh YEePTEXKH, BKIOYas KOMOMHAUKN (UTyp, U3BICKaTh, HHTEPIPETUPOBATh U MIPEOOPa30BLIBAT
nH(pOpMaIHIO, IPEACTABICHHYIO HA YepTexkax;

e pemarhb 33Ja4d F€OMETPUYECKOrO COINEP/KaHUsA, B TOM YMCIIE B CUTyalUsiX, KOTAA aIlOPUTM PELLEHUS HE
CIIEYeT SIBHO U3 YCJIOBUS, BBIIOJHATh HEOOXOAUMBIE [UI PELCHMS 3a1a4l JOIIOJHUTEIbHbBIE IOCTPOEHUS,
MCCIIEI0BAaTh BO3MOXKHOCTh IIPUMEHEHUS TEOPEM H (POpMYI IS peIieHHs 3a/1a4;

e yMeTh GOPMYIHUPOBAThH U JJOKA3bIBaTh FT€OMETPUUECKHUE YTBEPKACHNUS;

® UMeThb IPEJCTaBICHUA 00 aKCHMOMAax CTEPEOMETPUM U CIEACTBUAX M3 HUX M YMEThb NPUMEHATh UX NpPHU
pEIIECHNN 3a]1a4;

® UMETb IPEACTABICHHUE O CKPEIIMBAIOLIMXCS IPSAMBIX B IPOCTPAHCTBE M YMETb HAXOIUTb YroJl M
paccTosiHuEe MEXIy HUMY,

® IIPUMEHATH TEOPEMBI O IAPAJUIEIBHOCTU IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPU PELICHUU 3a/1a4;

® yMeTh IPUMEHATH NapallJIeIbHOE IPOEKTUPOBAHUE JUIsl H300pakeHus: pUryp;

® yMETb IPUMEHATH NEPIICHIUKYIPHOCTH IIPSMOU U IIJIOCKOCTH IIPU PELICHUU 3a7a4;

e BJAAETh NOHATUSMU OPTOTOHAIBHOE IPOCKTUPOBAHME, HAKJIOHHBIE M UX IMPOCKLUUU, YMETh NPUMEHSITh
TEOpEMY O TPeX NEPHEHANKYIIAPax IPU PELICHUN 3a/1a4;

® BJAJETh MOHATUAMHU PACCTOSHUE MEXAY (GUIypaMH B MPOCTPAHCTBE, OOLIMI NEPHEHIUKYISP ABYX
CKPEILMBAIOIINXCS MPSAMBIX U YMETh IPUMEHATD UX IIPU PELICHUH 33]1a4;

® BJAJAETh IOHATHEM YIOJ MEXAY IIPSAIMOM U INIOCKOCTBIO U YMETh IIPUMEHSATH €r0 IPU PEIICHUH 3aa4;

e BJAACTHh NOHATUAMM JBYTPAHHBIM YIOJI, YroJl MEXAY IUIOCKOCTAMM, NEPHNEHAUKYISIPHBIE IUIOCKOCTH M
YMETb IPUMEHSATH UX IIPU PELICHUN 33]1a4;

e BJIAJCTH NOHATUAMU KacaTeJbHbIE IPSAMBIE U INIOCKOCTH U YMETh IPUMEHATDH UX IIPU PELLICHUU 3a1a4;

® pacro3HaBaTh HA YEpTEkKax U MOJEISX IPSIMOM M HAKJIOHHBIM INapajulelenuIe], NpsMyI0 U HAaKIIOHHYIO
IIPU3MBI, NHAPaAMUIY, YCEYEHHYI0 IHpaMUIy, IPABWIBHYIO IPU3MYy M NUPaMHUAY; COOTHOCUTH 3TH
TpeXMepHbIe OOBEKTHI C UX ONUCAHUSIMHU, U300pAKEHUAMUY;

e u300pakaTh MNPSMOM M HAKJIOHHBIM Napajulesenunes, NPsSMYI0 U HAKJIOHHYIO NpPU3MBI, MHUpaMHIY,
YCEYEHHYIO TUPAMUY, IPABUIBHYIO IPU3MY U IMPAMHULY;

® CTPOUTbH CEYEHUs INPSAMOIrO U HAKIOHHOIO IApaJUICIICIIUIEI0B, IPSAMON U HAKIIOHHON IIPU3M, IUPaMUIbL,
YCEUEHHOW NMUpPaMU/Ibl, TPaBUIIBHOM MPU3MBI U TUPaMUJIbI,

® pa3IMYaTh U AHAJTU3UPOBATH B3AUMHOE PACIIOIOKEHUE OCHOBHBIX MHOIOTPAHHUKOB B IIPOCTPAHCTBE;

®  BBIYHCIATH IIJIOMIA/Ib TIOBEPXHOCTHU IIPSIMOTO ¥ HAKJIOHHOTO [TapaJuIeIICINAIIEI0B;

®  BBIYHCIATH IJIOIIA/b IOBEPXHOCTH IIPU3MBIL;

®  BBIYMCIATH IUIOIIA(b IOBEPXHOCTU MUPAMUIBI U YCEUEHHON MMPaMUIbL;

® MMEThb IIPEJCTaBIECHHUE O TeopeMe Dijiepa, MPAaBUIbHBIX MHOTOTPAHHUKAX;

® CTPOUTb CEYCHUS MHOTIOI'DAHHHMKOB C HCIIOJIB30BAHUEM Da3iIW4HBIX METONOB, B TOM YHUCJIE M METOJA
CJIEJIOB.

Yuamuﬁc;l ROJIyYum 603.MOMCHOCIb HAYUUMbCA .

* WMeTh IpeCcTaBiIeHne 00 aKCHOMATHYECKOM METO/IE;

b BJIIAACTHh ITOHATHUCM FeOMeTpI/I‘-IeCKI/Ie MeECTa TOUCK B HpOCTpaHCTBe nu YMeTI) HpI/IMeHSITI) nux mjis pemeHI/m
3a/a4;

* yYMETh NPUMEHSATH JJIsI PEUICHHS 3aJad CBOMCTBA IUIOCKMX M JBYIPAHHBIX YIJIOB, TPEXIPAaHHOTO Yrija,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIa;

*  HMETh NPEACTABICHHE O IUIONIAX OPTOTOHAIBLHON MPOEKIINY;

*  HUMETh MPEJCTaBICHUE O TPEXTPAHHOM KW MHOTOTPAHHOM YIJI€ U NPUMEHSTH CBOMCTBA IJIOCKUX YTJIOB
MHOTOTPAaHHOTO YIJIa MPU PEIICHUH 33714,

*  BJAJCTH MOHATHEM MEPIECHIUKYIIPHOE CEUYECHUE IPU3MBI U YMETh IIPUMEHATE €TI0 IIPH PEIICHUN 3a1a4,

*  HWMETh NPEJICTABICHUE O TBOMCTBEHHOCTH MPABWIBHBIX MHOTOTPAHHUKOB,;

o BJIaACTHh ITOHATUAMU ueHTpaanoe 158 napanneﬂLHoe HpOCKTI/IpOBaHI/Ie n HpHMeHHTB 150, HpI/I HOCTpOGHI/II/I
CEYEHU MHOTOTPAaHHUKOB METOJIOM MPOEKITUH;



UMEThb IIPEACTABICHUE O pPa3BepTKE MHOIOIPAaHHMKA M KpaTdaulieM IIyTH Ha II0BEPXHOCTH
MHOI'OIPaHHUKA;

YMETH peUIaTh 3aa4i Ha IJIOCKOCTU METOJaMH CTEPECOMETPHUU.

Hcnonvzoeamo npuoﬁpemermble 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0esAMENbHOCHU U ROBCCOHEGHOIL HCUHU

ona:
[ ]

OINMCAHUs PEATIbHBIX CUTYallUi Ha A3bIKE TEOMETPUH;

pelIeHrs MPAaKTHYECKUX 33/1ay, CBSI3aHHBIX C HAXOXJICHHUEM T'€OMETPUYECKUX BEIUYUH (HCIONb3Yys MpPH
HEO0OXOIMMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPE/ICTBA);

MIOCTPOCHUI F€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEWKa, YTOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD);
COCTABJICHUS] C HCIOJIb30BAHUEM CBOWCTB TE€OMETPUYECKHX (UTYp MaTeMaTHYECKUX MOJAETeH st
pelIeHns 3a7a4 NPaKTUYECKOro XapakTepa U 3a/1ay U3 CMEKHBIX JUCLMILINH, UCCIEIOBAHMS MTOJIyYEHHBIX
MoJIeJIell U UHTEepIpeTaIK pe3ysibTaTa.

11 knacce

JIMYHOCTHBIE pe3yJabTaTrbl:

BOCIIUTAHUC pOCCHﬁCKOﬁ Fpa)KIlaHCKOI;'I NACHTUYHOCTHU: HanI/IOTI/I3Ma; TOTOBHOCTH K CJIY)KGHI/IIO
OTeuecTBy, €ro 3alIUTe; OCO3HAHUS POCCUUCKON HUASHTHUYHOCTH B MOJUKYJIBTYPHOM COILMYME; YyBCTBa
MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOH OOITHOCTH POCCUICKOT0 Hapoaa u cynboe Poccuu;
MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH, 3HAYUMOCTU HayKH,
TFOTOBHOCTh K HayYHO-TEXHMUYECKOMY TBOPYECTBY, BIJIaJIEHUE JIOCTOBEPHOM MH(pOpMaLueld O NepeoBbIX
JOCTUKEHHSIX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW HAYKU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX
00 ycTpoiicTBe MUpa U 00IIECTBA;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCITUTAHUIO B COOTBETCTBUU C
00IICUeTIOBEYECKUMH IICHHOCTSIMU M HJICATAMH TPaXKIaHCKOTO 00OIIECTBA,

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCJIE CaMOOOpPa30BaHMIO, HAa MPOTSKEHUH BCel
KU3HU; CO3HATCIIFHOE OTHOIICHWE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO  YCIEITHON
npodeccnoHanbHOM U 0OIIIECTBEHHOH AEITeTbHOCTH;

OpI/IeHTaHI/ISI 06yqa}01111/1xc;1 Ha peanmaumo IIO3UTHUBHBIX XU3HCHHBIX HepCHeKTI/IB, WHUIIMATHUBHOCTS,
KpEaTUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPENETICHUIO, CIIOCOOHOCTh CTAaBUTh
Ieianu n CTpOI/ITI) JKU3HCHHBIC I1JIaHBbI,

TOTOBHOCTh K JIOTOBOPHOMY PETryJIMpPOBAaHUIO OTHOIIEHWH B TPYIIE WIM COLMAIbHOW OpTraHU3alluu;
TOTOBHOCTh OOy4arouMxcs K KOHCTPYKTMBHOMY Y4YacCTHIO B NPUHSATHH PEIICHUH, 3aTparuBaloOLIMX HMX
mpaBa W HHTEpPEChl, B TOM 4YHCIE€ B pPa3NIUYHBIX (opmax OOIIECTBEHHOW CaMOOpraHU3alluy,
caMOyTIpaBJieHUs, OOIIECTBEHHO 3HAYNMOM JIeATETbHOCTH;

OCO3HaHHBII BbIOOp Oyaymied mpodeccuu Kak MyTh U CIOCOO pealn3alr COOCTBEHHBIX KU3HEHHBIX
[IJIAHOB;

TOTOBHOCTH O0YYArOMIMXCS K TPYIOBOH MPOodeCCUOHATHHON IEATETHPHOCTH KaK K BO3MOXHOCTH Y4acTHS B
pel_HeHI/II/I JIMYHBIX, O6HIGCTBGHHI)IX, FOCY}IapCTBeHHBIX, O6HIeHaIII/IOHa.]'H)HI)IX HpO6J’IeM;

HPABCTBEHHOE CO3HAHME U TIOBEJIEHUE Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHUX IIEHHOCTEH, TOJIEPAaHTHOTO
CO3HAHUA U ITIOBCACHUS B HOJ'II/IKy.]'II)TypHOM MI/Ipe, TOTOBHOCTH U CHOCO6HOCTI/I BECTHU OUAJIOT C )IpyrI/IMI/I
JTIOIBMHU, JOCTUTaTh B HEM B3aUMOINOHHMMAHHUSA, HAXOAWTh OOIIME [eIM U COTPYAHUYATH JUIS UX
JOCTHKECHMUS

pa3BUTHE KOMIIETEHIIUI COTPYIHUYECTBA CO CBEPCTHUKAMHM, JIETHMHU MIAJIIErO BO3PACTa, B3POCIBIMHU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOM, YUEOHO-UCCIEA0BATEIbCKON, MPOSKTHOW M JPYrUX BHUIAX
JIEATEIIbHOCTH.

YMGHI/Ie sSICHO, TOYHO, I’paMOTHO n3Jjiaratb CBOM MBICJIU B YCTHOI\/’I 158 HI/ICBMCHHOI;'I petm, IIOHUMATh CMBICJI
IIOCTaBJICHHOM 3a7]a4M, BBICTPAUBATh apI'yMEHTALUIO, [IPUBOJUTD IIPUMEPBI U KOHTPIPUMEPHI;
MPEACTABICHUE O MaTeMaTHYEeCKON Hayke Kak cdepe UeToBEYECKON MeATebHOCTH, 00 JTamax eé
pa3BI/ITI/ISI, 0 eé 3HAYUMOCTHU IJIA pa3BI/ITI/I$I OUBUIN3alIUN,

KpEaTUBHOCTh MBIIUICHHUS, WHHUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTh IPH PEIICHUH MAaTEeMAaTHYECKHX
3a/1ad4;
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® KPUTHYHOCTb MBIINUICHUA, YMCHUC PACHO3HABATH JIOTHYCCKUC HCKOPPCKTHBIC BbICKA3BIBAHUA, OTINYATH
TUIIOTE3Y OT (haKTa;

* yMEHHE KOHTPOJIUPOBATH MPOLECC U Pe3yNbTaT yueOHOI MaTeMaTH4eCKOH e TebHOCTH;

* CIOCOOHOCTh K 5SMOILMOHAILHOMY BOCHPHUATHUIO MaTeMaTHYECKHX 0o0BEKTOB, 3ajay, pELICHU,
pacCyXIeHHI.

MertanpeamMeTHble pe3yJibTaThl:
Pezynamuenvie YY/I:

*  CIIOCOOHOCTb CaMOCTOSITEIbHO OOHApYXUBaTh U (POPMyIUpPOBaTh Y4eOHYIO MpOOIEMy; ONPEAesATh LEb
yueOHOH JesATeNbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPHH, 110 KOTOPHIM MOXKHO OIpPEENIUTh, YTO IIeNh
JOCTUTHYTa; CTAaBUThb U (OPMYIHPOBATh COOCTBEHHBbIE 3a/aud B 0OOpa30BATENIbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX; pa3BUBaTh MOTHBBI U UHTEPECHI CBOCH IM03HABATEIbHON JEATEIBHOCTH;

* OLEHMBATh BO3MOJKHBIE IMOCIEICTBHS JOCTHXKEHMS ITOCTABICHHOM LeM B AEATENbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYXKAIOUIUX JII0IeH, OCHOBBIBASICh HA COOOPAKEHUAX 3TUKU U MOPAJIH;

*  CIIOCOOHOCTb CaMOCTOSITEJIBHO IUIAHUPOBATh AalbTEPHATUBHbIE IYTH JOCTHMIKEHUS Lesed, OCO3HaHHO
BbIOMpaTh Hanbosee F3(PPEKTUBHBIC CITOCOOBI pelIeHUs YIeOHBIX U TIO3HABATEIbHBIX 3a/1a4;

* OLEHMBAaTh PECypchl, B TOM 4YHCJIE BpeMs MU JApYyrue HeMaTepualbHble PECypChbl, HEOOXOAUMBIE JUIS
JOCTHKEHUSI TIOCTAaBICHHOM LIeNH;

*  OpraHu30BHIBaTh I(P(HEKTUBHBIN IIOUCK PECYPCOB, HEOOXOMMBIX ISl TOCTHKECHHUS TIOCTABICHHOH IIETIH;

*  CONOCTABJIATH MOJTYYEHHBIN pPe3yNbTaT JESATEIbHOCTH C OCTaBIEHHON 3apaHee LEeblo;

* YMEHHE COOTHOCHUTH CBOU JIEHCTBUS C IJIAHUPYEMBIMHU PE3yJbTaTaMM, ONPEIENSITh CIOCOObI AEHCTBUN B
paMKax IpeasIoKeHHbIX YCIOBUM U TpeOOBaHUM;

* YMEHME OCYIIECTBJISATh KOHTPOJb IO 00paslly U BHOCUTH HEOOXOJUMbIE KOPPEKTHUBBI B COOTBETCTBUM C
M3MEHSIOIIENCS CUTYalluen;

* CHOCOOHOCTH aJIeKBAaTHO OLIEHMBATh MPABWJIBHOCTh WJIM OIIMOOYHOCTH BBINIOJIHEHUSI YUeOHOU 3amauu, eé
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ peleHHs;

* yMEHME ONpeNeNsITh MOHATUSA, CO37aBaTb OOOOIIEHMs, YCTaHABJIMBATH AHAJIOTUH, KIACCUPUIMPOBATH,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KacCU(UKaAIIHY;

* yMEHHME YCTaHABJIMBATh [PUYUHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKUE PACCYKIEHUS,
YMO3aKJII04YeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U IO AHAJIOTUH) U BHIBOJIBI,

*  yMEHHS co37aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA, MOAEIU U CXEMBI
JUIsl pelIeHusl y4eOHBIX U TO3HABATENbHBIX 3a/1a4.

Ilo3naeamenvnvie YY/I[:

* (¢opmupoBaHMe Yy4eOHOH M OOIIENOIb30BATEIBCKOM KOMIIETEHTHOCTH B 00JacTH HCHOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komMneTeHTHOCTH);

* TepBOHAYAJIbHBIE INPEICTaBIEHUS 00 MIESIX M O METOJaX MaTeMaTWKH KaKk 00 YHUBEPCAIBHOM S3bIKE
HayKH U TEXHHUKH, O CPEJCTBE MOJACIUPOBAHNUS SIBJIEHUH U MPOLIECCOB;

* yMEHHE BUJETh MaTeMaTHUYECKYIO 337auyy B KOHTEKCTE MPOOJIEeMHOMN CUTyalluu B APYTUX AUCLUUIUIMHAX, B
OKpY>Karollen KU3HH;

* TIOMCK U HaxoXJeHHe OOOOLIEHHBIX CIOCOOOB pElIeHHs 3ajady, B TOM 4YHCJE, OCYIIECTBICHUE
pa3BepHYTOro HMHQPOPMAIMOHHOIO TIOMCKAa W TIOCTAaHOBKA HA €ro OCHOBE HOBBIX (y4eOHBIX U
M03HaBaTEeNbHbIX) 33/1a4;

* KpUTUYECKOE OIICHMBAHHE U WHTEPIPETHPOBAHUE MHPOPMAIMM C Pa3HBIX MO3MIMHA, pacrno3HaBaHUE U
¢bukcupoBaHue IPOTUBOPEUHs B MH(POPMAIIMOHHBIX UCTOUHUKAX;

*  HCIIOJIb30BAHME PAa3IMYHBIX MOJEIbHO-CXEMAaTHYECKUX CPEICTB JJsl MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€l M OTHOILCHHH, a TAaKXKe MPOTUBOPEUNH, BEISIBICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;

* HAaxOXJCHHE U NPUBOJ KPUTHUECKUX APTYMEHTOB B OTHOLICHMM JEUCTBUH M CYXICHMH Ipyroro;
CIIOKOITHOE U pa3yMHOE OTHOIIEHUE K KPUTHUECKUM 3aMEUaHHsIM B OTHOIIEHHH COOCTBEHHOTO CY>KICHUS,
paccMoOTp UX KakK pecypc COOCTBEHHOTO pa3BUTHS;
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BBIXOJ] 32 PaMKH yY4eOHOTO MpeaMeTa U OCYIISCTBICHHUE [IEeJICHAMPABICHHOTO TTOUCKA BO3MOXHOCTEHN st
HIMPOKOTO MEePEeHO0ca CPENICTB U CIOCOO0B AEHCTBHUS;

BBICTpAaWBaHWE WHAMBUAYAIbHON 00pa30BaTENbHOW TPACKTOPUH, C yYYETOM OTPAHUYCHHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB U PECYPCHBIE OTpPaHUYCHHUS,;

YMEHHE MEHATD U yJEP>KUBATh Pa3HbIe MMO3UIMHU B IIO3HABATEILHOU JIEATEIbHOCTH;

yMEHHUE MOHUMATh U UCII0JIb30BaTh MaTEMAaTUYECKHUE CPEACTBA HATJISAHOCTU (PUCYHKH, YEPTEXKH, CXEMBI U
Ap.) 1S WIIKOCTPALUY, HHTEPIIPETAlu, apryMEHTalUHY;

YMEHUE BbIABUraTh FMIIOTE3bI IIPU PEIICHUH YU€OHbIX 3aJau U TOHUMaHUs HEOOXOAUMOCTH UX IPOBEPKHU;
[IOHUMAaHHUE CYIIHOCTH QJITOPUTMHUYECKHMX IPEANNUCAHUN W YMEHMs JIEWCTBOBAaTb B COOTBETCTBUU C
IIPEUI0KEHHBIM aJITOPUTMOM;

CIOCOOHOCTh IUIAHUPOBATh M OCYIIECTBJIATH JIEATENLHOCTh, HANPABICHHYIO Ha pEUICHHE 3a/ad
HCCIIEI0BATENILCKOTO XapaKkTepa.

Kommynuxamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBISATH JICIOBYI0O KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMH (Kak BHYTpH 00pa30BaTelIbHOIN OpraHM3alliy, TaK U 3a ee MpeelaMu), MoA0upaTh MapTHEPOB
JUTS IGJIOBOM KOMMYHMKAIIMUA UCXOS U3 COOOPaKEHHUI Pe3yJIbTATUBHOCTH B3aMMOJICUCTBHS, & HE JIMYHBIX
CHMIIaTHI;

MPU OCYILECTBICHUH TPYIIIOBON pabOThl OBITH KaK PYKOBOJUTENIEM, TaK M YJICHOM KOMAHJbI B Pa3HBIX
ponsix (reHepaTop Uael, KPUTHUK, UCTIOIHUTENb, BHICTYHAIOUIN, SKCIIEPT U T.1.);

KOOPJAMHUPOBAHUE M BBHITIOJHEHUE PAa0OTHI B YCIOBUAX PEATBHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUS,

pPa3BEpHYTOE, JIOTUYHOE M TOYHOE M3JI0KEHHE CBOCH TOUYKH 3PEHUSI C HCIOJIb30BAHMEM aJCKBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaHHe KOH(JIMKTOTCHHBIX CHUTYallMd W MPEIOTBPALICHUE KOH(IUKTOB 0 UX AKTUBHOU (ha3wl,
BBICTpAaWBaHUE JENOBOW U 00pa3oBaTeNbHOM KOMMYHHKAIMU, H30eras JHMYHOCTHBIX OIICHOYHBIX
CYKJICHUH.

Mopnyab «Anredpa u Ha4ajIa MATEMaTHYECKOI0 AHAJIHU32)

Buinycknuk nayuumcs:

OCO3HaBaTh 3HAUYEHHWE MaTEMaTHUYECKOW HayKu [UIsl pPELIeHHUs 3a]ad, BO3HHMKAIOUIMX B TEOPUM U B
MIPaKTUKE; IIUPOTY U B TO K€ BPEMS OTPAaHUUYEHHOCTh IPUMEHEHHS] MaTEMaTUYECKUX METOOB K aHaJIU3y U
HCCIIEIOBAHHIO TTPOLIECCOB U SIBICHUM B IPUPOJIE U OOILECTBE;

Ha OCHOBE MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOAE XapPAKTEPU30BATH KPAaCOTy M COBEPIIECHCTBO
OKPY>KaroIIero MUpa v MPOU3BEICHUN HCKYCCTBA;

0CO3HaBaTh 3HAUYEHHUE MPAKTUKHU U BOMPOCOB, BOZHUKAIOUIMX B CaMOl MaTeMaTuke, Uis (OPpMHUPOBAHUS U
pa3BUTHA MaTEMaTHUYECKONM HAyKW; HCTOPHUIO DPA3BUTHUSA TOHATUS 4YHCIA, CO3JaHUS MaTeMaTH4eCcKOro
aHaIN3a;

OCO3HaBaTh 3HAa4YCHHWE HJIeH, METOJOB W pe3yJlbTaToB aireOpbl M MaTeMaTHYEeCKOro aHaiu3a Jyisd
IIOCTPOCHUSI MOJEJIEN peaJbHBIX IPOLECCOB U CUTYyallull; YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PACCyKIEHHUH, NX MPUMEHUMOCTb BO BCEX 00JIacTsIX YeIOBEUECKOMN JeITeIbHOCTH;
MOHMMAaTh pa3inyue TpeOOBaHMM, MPENBABISIEMBbIX K JIOKa3aTeIbCTBAM B MAaTEMAaTHUKE, €CTECTBEHHBIX,
COLIMAJIbHO—AKOHOMUYECKUX U TYMaHUTApHBIX HayKaX, Ha MPAKTHKE;

pa3BUBaTh IPEJICTABICHHE O BEPOATHOCTHOM XapaKTEpe Ppa3JIMYHBIX IPOLIECCOB U 3aKOHOMEPHOCTEU
OKPY’KaIOILEro MUpa;

UCIOJb30BaTh OCHOBHBIE METOJbl JOKa3aTeNbCTBA, IPOBOAUTH  JIOKA3aTENbCTBO U BBINOJHSATH
OIIPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTUUECKUX 3aj1ay;

IIPUMEHATh MPOCTEHIINE NPOrPaMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHMKAIIUOHHBIE CHCTEMBI IIpU
peLIEHNY MaTEMAaTUYECKUX 3a/1a4;
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MOJIb30BAThCS MPUKIIATHBIMU MPOTPaMMaMH U MIPOrPaMMaMH CUMBOJIBHBIX BBIYMCICHUN VIS UCCIIETOBAHUS
MaTeMaTHYECKUX OOBEKTOB;

MMETh TPEJICTaBICHUE O BKJIAJIC BBIIAIOIINXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

MOHUMATh POJIb MaTEMAaTUKU B pa3BUTUH Poccun;

CBOOOJHO OTIEpUPOBATh MOHATUAMU: YpPAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS U HEPABEHCTBA,
ypaBHEHHE, SBISIONICECS CIECICTBHEM JPYIOro ypaBHEHHS, YPAaBHEHHs, PAaBHOCHJIbHbIE Ha MHOMECTBE,
pPaBHOCWIIbHBIE TPE0OPa30BaHUs YPaBHEHUH;

pelaTh pa3Hble BU/Ibl YPaBHEHHH U HEPABEHCTB U X CUCTEM;

OBJIAJIETh OCHOBHBIMH THUIAMU IIOKA3aTENIbHBIX, JIOTAapU(PMUYECKHX YpaBHEHMH M HEPABEHCTB H
CTaHJAPTHBIMU METOJAMH UX PEIICHUN U MPUMEHATh UX MPHU PEIICHUH 3a]1a4;

MOHUMATh CMBICIT TEOPEM O PAaBHOCHWJIBHBIX U HEPABHOCWIBHBIX IPEOOPa30BaHUAX YPAaBHEHUN U YMETh MX
JOKa3bIBaTh;

BJIAJIETh METOJIaMH PEUICHUs YpaBHEHH, HEPABEHCTB M MX CHUCTEM, YMETh BHIOMPATh METOJ pEIICHUS U
000CHOBBIBAThH CBOM BHIOOD;

WCIOJIb30BAaTh METOJ WHTEPBAIOB JJIsl PEIICHUS HEPABEHCTB, B TOM YHUCIE APOOHO-PAlMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MPPaLMOHAIBHBIC BRIPAKCHUS;

pemiate anreOpanvyecKkue ypaBHEHUS W HEPAaBEHCTBA M MX CHUCTEMBI C IapaMeTpamMH alreOpanyecKuM M
rpaguYecKuM METOIaMHU;

CBOOOJTHO HCIIONIB30BAaTh TOXKJECTBEHHBIE IPEOOpPa30BaHUsl MPH PpEIICHUH YPaBHEHUH U CHUCTEM
YPAaBHEHUM;

BJIAJICTh TOHATHUSAMH IOKa3aTeNbHas (YHKIHS, SKCIIOHEHTa; CTPOUTHh UX TpadUKH M YMETh NPHUMEHSITH
CBOICTBA ITOKa3aTeIbHON (DYHKIIMH NPU PEILICHUH 3a]1a4;

BJIAJIETh TOHATHEM JorapudMuyeckas (QyHKIUS; CTPOUTH €€ rpaduk ¥ yMeTb HPUMEHSITh CBOWCTBA
norapupMuUecKoi GYHKIIMH IPU PELICHNH 3a/1a4;

NPUMEHSTH [IPU PEIICHUH 3a/1a4 IpeoOpa3oBaHusi rpaguKOB QYHKIINH;

CTPOUTH TPAQHKH U IPUMEHSTD K PELIICHUIO 33124, B TOM YHCJIE C TapaMETPOM;

BJIJIETh MOHATHUSMH TIEpBOOOpa3Has (PyHKIIHS, OTIpE/ICIICHHBI HHTETPAT,;

npuMeHsITh TeopeMy HbroToHa—JIeliOHMIIa 1 ee cIeACTBUS IS peLIeHus 3a/1a4;
BJIaJIETh OCHOBHBIMU MOHATHSMHU KOMOWHATOPUKH U YMETh UX MPUMEHATH NIPH PELLICHUH 3a]1ay;

HUMCETH IPCACTABIICHUC 00 OCHOBax TCOpHUn BepOHTHOCTeﬁ;

OTIEpPUPOBATH TMOHATUSMH: YacTOTAa W BEPOSTHOCTH COOBITHS, CyMMa W TIPOHM3BEIECHHE BEPOSTHOCTEH,
BBIUUCIISATH BEPOSITHOCTH COOBITHIA HAa OCHOBE TIOZICYETa YHCIIa UCXO/IOB;

ONEpPUPOBATh OCHOBHBIMH  ONMCATENbHBIMU  XapaKTEPUCTUKAMH  YHMCIOBOro Habopa, MOHATHEM
reHepajbHasi COBOKYITHOCTb U BBIOOPKOIL U3 Hee;

UMETh TPEJCTAaBICHHE O JMCKPETHBIX M HEMPEPHIBHBIX CIYYaWHBIX BEIIMYMHAX W PACTPEACTICHHSAX, O
HE3aBUCHMOCTH CITy9aifHBIX BEJIMYNH;

UMETb MPEJCTaBICHHE O MAaTEMAaTHUYECKOM OXKUJAHUU U TUCTIEPCUU CITyYaltHBIX BEIHYUH;

UMETb MPEJCTABICHUE O COBMECTHBIX pacIpe/leIeHUsIX CIIydaifHbIX BEJIHUUH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJ1a U3MEPEHHSI BEPOSTHOCTEH;

UMETh TIPEJICTABICHUE O HOPMAIBHOM pAacCHpelelieHHd W TPHMEpax HOPMAIbHO pacIpeIeIeHHBIX
CIIy4YaHBIX BEJIMYMH;

UMETb MPEJCTABICHUE O KOPPEISAILUH CITy4allHbIX BEIMUHH;

pelaTh pa3Hble 33/1a4M MOBBIIIEHHON TPYIHOCTH;

aHAJIM3UpPOBaTh YCJIOBHE 3a/lauM, BBHIOMpATh ONTHUMAIBHBIA METOJ peIIeHUs 3aJadyd, paccMaTpuBasd
pa3IUYHbIE METOJIBI;

CTPOUTH MOJIEITh PEIICHUS 3a/1a49H, IPOBOJUTH JOKa3aTeIbHbBIC PACCYKACHUS IPU PEIICHNH 3a/1a4H;
pemarp 3amauyu, TpeOyromme Tmepedopa BapUaHTOB, MPOBEPKH YCIOBHH, BBIOOpPA ONTHMAIBHOTO
pe3yibTara;

aHAJM3UPOBaTh U HMHTEPIPETUPOBATh IOJIYUYECHHBIE PEIICHUS B KOHTEKCTE YCIIOBHUS 3a/laud, BBIOMpATh
peLeHMs], He TPOTUBOPEYAINe KOHTEKCTY;

NEPEeBOIUTH MPHU PEIICHUH 3a1aud WHPOPMALUIO U3 OJHOM (POPMBI 3amucu B APYTYIO, HCIONB3YS MPH
HEOO0XOAUMOCTHU CXEMBI, TAOIUIBI, TpadUKH, AUArpaMMBI.
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Bbll’lyCKHuK noJiyuum 603.M0MCHOCMb HAYUUMbCA .

Pa3BUThH MPEACTABICHUE O YHCIE U YUCIOBBIX CUCTEMAX OT HAaTYPAJIBHBIX 10 ACHCTBUTEIBHBIX YHCEN; O
POJIA BBIYUCIICHUH B 4EJIOBEYECKOM ITPAKTHUKE;

CBOOO/THO BBINOJIHATH TOKIECTBEHHBIE PE0OPa30BaHMsl JOrapu(PMUUECKUX U CTETIEHHBIX BBIPAXKEHUH;
CBOOOJTHO ONPEACIATh THII M BRIOUPATh METO PELICHHUS MMOKA3aTeNbHBIX U JIOTapu(PMUUECKIX YpaBHEHHHA
Y HEPABEHCTB, UPPALlMOHAIbHBIX YPABHECHUN U HEPABEHCTB, UX CUCTEM;

CcBOOO/IHO pelIaTh CUCTEMBI JUHEHHBIX YPaBHEHUI;

pelaTbs OCHOBHBIC TUIIBI YPAaBHEHUH U HEPABEHCTB C IIApaMETPaMU;

OIIepUPOBATh MOHATHEM IIEPBOOOPA3HON (DYHKIIMHU AJIS peIIeHUs 3a/1a4;

OBJIa/IETh OCHOBHBIMHU CBe/IeHUsIMH 00 nHTerpaie HpioTona—JIeiibHua u ero npocTelimx NpuMeHEeHUsX;
YMETb  BBIIIOJIHATH IPUOIM)KEHHbIE BBIYMCICHUS (METOABl PpELIEHHUs] YpaBHEHUW, BBIUMCIICHUSA
OIIpEIEIIEHHOTO UHTErpana);

YMETb IPHUMEHATH MPWIOKCHUE IPOM3BOAHOM U ONPENCIIEHHOTO HHTErpajlla K pEIIEHUI0 3anad
€CTECTBO3HAHMS,;

UMETh IIPEJCTABICHNE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKON IMIIOTE3bI, O CTATUCTUKE
KpUTEPHUS U €€ YPOBHE 3HAUYMMOCTH;

MMETh IPEJCTABICHNUE O KOJUPOBAaHUH, IBONYHOM 3aIIMCH, JBOMUHOM JIEPEBE;

BJIaJIETh OCHOBHBIMU TOHATHSAMH Teopuu rpadoB (rpad, BepimmnHa, peOpo, CTENeHb BEPIINHBI, MYTh B
rpade) u yMeTb IPUMEHATh UX P PEIICHUH 3a/1a4;

VMMETH IIPEJCTaBICHUE O JEPEBBAX U YMETh IPUMEHSTH IIPU PELICHUH 3a/1a4;

BJIA/IETh ITOHATHEM CBA3HOCTb U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH IIPU PEIICHUN 3a/]a4;

YMETb OCYIIECTBIIATH MTyTH 10 pedpaM, 00Xo bl pedep U BepiuuH rpada;

UMETH MPEJCTABICHHE O BEIOOPOUYHOM KOd(pPHIIMEHTE KOPPEISIIUH U JIMHEHHON perpeccuu;

UMETh NIPEJCTABIECHNUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKON TMIIOTE3bI, O CTATUCTUKE
KpUTEpUS U €€ YPOBHE 3HAUNMOCTH;

HMETH IPEJCTABIEHUE O CBA3M SMIIMPHUUECKUX U TEOPETUYECKUX PACIIPEAECIICHU;

HMMETH NPEJCTaBICHUE O KOJUPOBAHUH, JBOMYHOM 3aIIMCH, IBOUIHOM JIEPEBE;

BJIAZACTDH MTOHATUEM CBA3HOCTb U YMCTh ITPUMCHATH KOMIIOHCHTBI CBA3HOCTH IIPH PCIICHNHU 3a71a4.

Hcnonvzoeams npuo6pemeuub1e 3HAHUA U YMEHUA 6 npaxmuuecxoil oesimebHOCMU U NOBCEOHEBH OIL JHCUSHU

ona:

JIOKA3aTeJIbHBIX PACCYXJICHHM B CHTyalUsAX IIOBCEJIHEBHOM JKW3HM, INPU PEIICHWH 3a1ad U3 JPYrux
IIPEAMETOB;

COCTABJIEHUS] U DPELICHUs ypaBHEHUH, HEPABEHCTB, UX CHUCTEM INpPU pEIIEHUH 3aJad JAPYrHX Y4eOHBIX
IIPEAMETOB;

BBITIOJTHEHUS OLIEHKH IPaBA0NO0I00Us pe3yIbTaToOB, MOJIYYaeMbIX MPU PEILICHUH Pa3IUYHbIX yYpaBHEHH,
HEPABEHCTB U UX CUCTEM MU PELICHUH 334a4 APYTUX YUeOHBIX IPEIMETOB;

COCTaBJICHUS U PELICHHUs YpaBHEHUH W HEPABEHCTB C MapaMeTpaMH NpU peIIeHUH 3aay JPyrux y4eOHbIX
IIPEAMETOB;

WCIIOJI30BAaHUSI IPOIPAMMHBIX CPEJICTB IPU PEIICHUH OTAEIIBHBIX KIACCOB YPaBHEHUH U HEPABEHCTB;
3alMCH, CPAaBHEHHUsI, OKPYIVICHHMS YHWCJIOBBIX JIaHHBIX PEAIbHBIX BEJIMYMH C HCIOJIB30BAHHEM DPA3HBIX
CUCTEM U3MEPEHUS;

onpezeneHuss mo rpadpukaM M HCIONb30BAaHUS MpPHU PELICHHs] NPUKIATHBIX 3a7a4 CBOWCTB pealbHbIX
MPOLIECCOB M 3aBUCUMOCTEH (HauOONbIIME W HAaUMEHbIIME 3HAYEHHUS, MPOMEXKYTKH BO3pAacTaHUA H
yObIBaHUA (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACHMITOTHI, TOUKH Meperuda, nepuoa u T.11.);
OIpeliesIeHUs] Mo rpadukaM MPOCTEHIINX XapaKTEPUCTUK MEPUOIUYECKHUX IPOLECCOB B OMOJIOIHUH,
HKOHOMHKE, MY3bIKE, PaJAHOCBS3U U Ip. (aMIUIUTYJa, NEPUO U T.I1.);

MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOW CUTyalUu;
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pelIeHUs MPUKIAJHBIX 33/1a4 U3 OMOJIOTUH, GU3UKH, XUMHUH, SKOHOMHUKHU U APYTUX MPEIMETOB, CBI3aHHBIX
C MCCIIEIOBAaHUEM XapaKTEPUCTHK MPOLIECCOB; MHTEPIPETUPOBAHUS MOTYYCHHBIX PE3YJIbTAaTOB;
MPAKTUYECKUX pacyeToB 1o ¢opMylaM, C HCHOIb30BAaHUEM TMpPU HEOOXOJUMOCTU CIPABOYHBIX
MaTepHalioB, KAIbKYIATOPA, KOMIIBIOTEPA;

MIOCTPOCHHUS U UCCIIEIOBAHMSI MPOCTEUIIINX MATEMAaTHUECKUX MOJIENIEH;

BBIUKCIICHHS WJIM OLIEHWBAHUS BEPOATHOCTH COOBITHI B pealbHOM JKU3HH,

BBIOOpPA MOAXOMAAIIETO METOA MPEACTABICHUS 1 00paOOTKH TaHHBIX;

OIMCAHUS U UCCIEAOBAHUS C TIOMOIIbIO H3y4aeMbIX TOHATUH pealbHbIX 3aBUCUMOCTEH;

UHTEpHpEeTAaluN PE3yJbTaTOB PELICHHUS 3a/Jad C y4eTOM OIpaHUYEHUU, CBS3aHHBIX C pPeEalbHBIMU
CBOWMCTBaMHU paccMaTPUBAEMBbIX MPOIECCOB U SBJICHUIA;

pEIICHUs TEOMETPUICCKUX, (PU3NICCKUX, SKOHOMHUSCKUX U JPYrUX MPUKIATHBIX 33]a4, B TOM YHCIE C
WCII0JIb30BaHUEM MPU HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPUAIIOB.

Moayanb «I'eomerpus»

Bbll’lyCKHuK Hayvumcs:

MOHUMATh 3HAUYE€HUE T€OMETPUHU JUIS PEIICHUS 3a/lady, BOSHHUKAIOUIMX B TEOPUU M B MPAKTHUKE; IIUPOTY
MPUMEHEHUS T€OMETPUUECKUX 3HAHWM K aHalM3y W HCCIEAOBAHUIO PEAIbHBIX MPEIMETOB U SIBICHUI B
MpUpo/Jie U 00IIECTBE;

MOHUMATh 3HAYEHHE MPAKTUKU M BOIMPOCOB, BOSHHUKAIOUIMX B CAMON TreoMeTpuu, Aisi GOPMUPOBAHUSA U
Pa3BUTHS FEOMETPHUH KaK MAaTEeMaTUYECKON HAYKH;

HMCTh IMPCACTABJICHUA O BO3MOXHOCTH T'COMCTPHUH I OIIMCAHUA CBOMCTB PCATBbHBIX MPEAMECTOB U HUX
B3aMMHOTO PACIIOJIOKEHHS;

OCO3HaBaTh POJb AKCHOMAaTUKU B T€OMETPUHU; BO3MOXKHOCTH IMOCTPOCHHS T€OMETPHUYECKHX TEOpHil Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKH IS APYTHX 00JIacTe 3HAHUS U ISl TPAKTUKY;
pasnuyath TpeOOBaHUS, MPEAbABIAEMbIE K J0Ka3aTeIbCTBAM B TE€OMETpPUHU, alredpe, eCTECTBEHHBIX,
COLIMATIbHO—AKOHOMUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha MPAKTUKE;

BJIaACTh TCOMCECTPUYCCKMMHU TMOHATHAMHU IIpW PEIICHHMMU 3aJa4d W IPOBCACHUHW MATEMATHUYCCKUX
pacCyXJIeHUH;

CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEAETICHUsI F€OMETPUUECKUX (UTYp, BBIIBUTATh TUIOTE3bl O HOBBIX
CBOMCTBaX M NMpHU3HAKaX NeOMETPUYECKUX (UTYp M OOOCHOBBIBATh WJIM ONpPOBEpraTh UX, 0000LIaTh UM
KOHKpPETH3UPOBaTh pe3ylbTaThl Ha HOBBIX KilaccaXx (Uryp, MPOBOAUTH B HECIOXKHBIX CIIydasx
KJaccu(ukanuio GUryp mo pazIuuHbIM OCHOBAHUSM;

UCCIIEIOBaTh YEPTEXKH, BKIIIOUasi KOMOMHAIMK (UTYp, U3BJIEKAaTh, UHTEPIPETUPOBATh U IPEOOPA30BHIBATD
nH(pOopMaInIo, MPEJCTaBICHHYIO Ha YepTexKax;

pelarTh 3aJjaud TeOMETPHUECKOTO COJAEpkKaHUs, B TOM YHUCIIE B CUTyallUsAX, KOTJa aJrOpUTM peleHHs He
CIIEYeT SIBHO U3 YCJIOBUS, BBIOIHATh HEOOXOAUMBIE JUIs PELICHHS 3a/1a4ui JOMOJHUTEIbHbBIE TTOCTPOCHNS,
UCCIIEIOBATh BO3MOXHOCTh IPUMEHEHHUS TeOpeM U (pOopMyJI JIIs peleHus 3a/1a4;

yMeTh (OPMYIHUPOBAThH U JOKAa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS;

BIIQ/IETh MOHATHIMH BEKTOPBI U UX KOOPIUHATHI;

YMETDH BBIIIOJHATH OII€pallvi Hall BEKTOPaMU,

WCTIOJIh30BATh CKAIIIPHOE MPOU3BE/ICHIE BEKTOPOB MPH PEIICHUH 3a7ay;

MPUMEHSTh YpaBHEHHE IUIOCKOCTH, (OPMYIy pPACCTOSIHUS MEXIy TOYKaMH, ypaBHEHHUE cQepbl Ipu
peIIeHIH 3a/1a9;

IMPUMEHSATH BEKTOPbI U METO/I KOOPAWHAT B IPOCTPAHCTBE IPU PEIICHUH 33/1a4;

BIIQ/IETh MOHSATUSMH TeJa BpalleHus (UIUHAP, KOHYC, map u cdepa), iX CEYSHHs] U1 yMETh MPUMEHSTh UX
IIPU PELIeHNUH 3a7ay;

BJIAACTH MMOHATUAMU KAaCATCIIbHBIC MMPAMBIC U IINIOCKOCTHU U YMETH IPUMEHATD U3 IIPU PCIICHUM 3a1a4;
UMETb MPEICTABICHHS O BIIMCAHHBIX U ONMCAHHBIX chepax U yMETh IPUMEHSTh UX MIPU PELICHUH 33/1a4;
BJIaACTh IMOHATHUSIMU OG’[)CM, OGBCMBI MHOT'OI'PpaHHUKOB, TCJI BPAIICHUA W NPUMCHATH UX NpPU PCHICHUU
3ajady,
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HUMCTh NPCACTABJICHUC O PAa3BCPTKC HNUIIMHAPA W KOHYCA, IUIOMAAW MOBCPXHOCTU HUJIMHIApPA U KOHYCA,
YMETb IPUMEHATh UX NIPH PELICHUHU 3a7ay;

UMETb MIPEJCTABICHHE O IUIOIIAAHN c(hepbl U yMETh IPUMEHSTh €0 NPH PEeIIeHUH 3a1a4;

YMCTh pCHIATh 3a/la4r Ha KOM6I/IHaLII/II/I MHOT'OT'PaHHUKOB U TCJI BPAILICHUA,

HMCTb MNPCACTABIICHUC O HOI[O6I/II/I B IPOCTPAaHCTBEC U YMCTH pCHIaTh 3aJa4v Ha OTHOLICHHC 00BEMOB U
TUIOIIAIeH MOBEPXHOCTEH MO0OHBIX (UTYD.

Bbll’lyCKHuK noJiyuum 603.MO0MCHOCMb HAYUUMIbCA .

MPUMEHSTH IIPH PEIICHUH 33724 POPMYITY PACCTOSHHSI OT TOYKH JIO IJIOCKOCTH;

BJIaJIETh Pa3HBIMU CIIOCOOAMU 3aJaHUsl YPaBHEHUS MPSIMOM U yMETh MPUMEHSATh UX MPHU PEIICHUH 3a/1a4;
HaxXOJUThb PaCCTOAHUC MCIKAY CKPCIIUBAOIUMUCA ITPAMBIMHU, 3aJaHHBIMHU B CUCTCME KOOpAMWHAT,
MPUMEHSTH ITPH PEIICHUH 33/1a4 U JI0KAa3aTeIbCTBE TEOPEM BEKTOPHBII METOJ M METO] KOO IMHAT;

UMETh TMPEJCTAaBICHHE O [JBW)KCHUSAX B IPOCTPAHCTBE: MApaLICIILBHOM IEPEHOCe, CHMMETPUHU
OTHOCHUTEIIHO IIJIOCKOCTH, IICHTPAJIbHOW CHUMMETPHUH, IIOBOPOTE€ OTHOCHTEIBHO TIPSMOM, BHHTOBOM
CUMMETpPUH, YMETh IPUMEHSTh UX MIPH PEIICHUU 33/1a4;

UMETh MPEJCTABICHHUS O MPEOOpPa30OBAaHUU MOJO0MS, TOMOTETHH U YMETh NMPUMEHATh MX NPU PEHICHUU
3ajay;

HUMETh NPCACTABJICHUC O MUINHAPUYCCKUX U KOHHUYCCKUX CCUCHUAX,

MMETh NPEACTABICHNE O KAacaloMMXCs cepax U KOMOMHALIMY TeJl BPAIICHUS U YMETh IPUMEHSTh UX TPH
pEIICHNH 33]1aY;

HAXOJIUTh 00BEM MapalIeIICIUIIea U TETPAdPa, 3aJaHHBIX KOOPJAUHATAMU CBOUX BEPIIIUH;

UMETh TpEICTaBICHHE 00 aKcuoMax o0beMa, NPUMEHITh (OPMYJIbl OO0BEMOB MPSIMOYTOJIBHOTO
napauieJienurne/ia, IPU3Mbl ¥ TUPAMUJIbI, TETPadipa MPH PEIICHUN 33/1a4;

MPUMEHSTH TEOPEMBI 00 OTHOIIEHUSX 00HEMOB MPH PEIICHUH 3a/1a4;

MNPUMCEHATE MHTCIrpaI AJId BBIYUCICHUSA 00BEMOB U HOBerHOCTefI TCJI BpAlICHHA, BBIYMCICHUA TJIOAAN
chepudeckoro nosica 1 00beMa IapoBOro CJos;

yMETb MPUMEHTH POpPMYIIbl 00HEMOB MPHU PEIICHUU 33134,

yYMETb pelliaTh 33ja4i Ha TUIOCKOCTH METO/IaMU CTEPEOMETPHH.

Hcnonvzoeamo npuoﬁpemermble 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0esAMeNbHOCHU U ROBCEOHEGHOIL HCUHU

ona:
[ ]

OINHMCaHUs PEANIbHBIX CUTYyalMil Ha A3bIKE TEOMETPHH;

pelIeHns MPAaKTUYECKUX 3a/1ay, CBSI3aHHBIX C HAaXOXJICHHEM T'€OMETPUYECKUX BEIMYMH (MCIONb3Yys MpPU
HE0OXOIMMOCTH CIIPABOYHUKHU M TEXHUYECKHE CPEJICTBA);

MIOCTPOCHUI F€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEHKa, YTOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD);
COCTABJIEHUS] C HCIOJIb30BAHUEM CBOWCTB TE€OMETPUYECKMX (UTYp MaTeMaTHYeCKUX MoJeneil ams
pelIeHns 3aaa4d NpakTUYECKOro XapakTepa U 3a/1ad U3 CMEKHBIX TUCLUUIUIMH, UCCIEI0BaHMS MTOJIyYEHHBIX
MoJIeJIel U HHTEepIpeTaly pe3ysibTaTa.

Conepxxanue yueOHOT0 nmpeaMeTa

10 kaace

Monyab «AJiredpa ¥ Ha4YAJIa MATEMATHYECKOT0 AaHAJIHU32)
(102 yaca)

IMoBTOpeHue maTepuania 7-9 kaaccos (3 yaca)
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I'naBa 1. IloBTOopeHue U pacimperHue cBeaeHuii o pynkuuu (11 yacos)

Haubosnbiee u Hanmensinee 3HaueHus GyHkun. YerHoble n HeuéTHble GyHkimn. [Toctpoenne rpagukos
(GYHKIMA C TOMOIIBI0 T€OMETPpUUECKHX MpeoOpazoBanuii. OOpatHas (yHKIUsA. PaBHOCHIIbHBIE ypaBHEHUS W
HEpaBEHCTBA. MeTo1 MHTEPBAJIOB.

I'naBa 2. Crenennasi pyukuus (17 gacon)

CrenenHas (QyHKUMSA C HaTypajlbHbIM IoKa3areneM. CreneHHas (QYHKLIUS C LEJNbIM I10Ka3aTeleM.
Onpenenenne KopHS 1 — oif crenenn. ®yHkimsa y = V/x . CBoiicTBa KOpHS 1 — oii creneHn. OnpeseneHue n
CBOMCTBA CTENEHU C palMOHAIbHBIM IIOKa3zareneM. VppanuoHalbHblE ypaBHEHUs. MeTon paBHOCHIIBHBIX
npeoOpa3oBaHuil sl pelICHHUs WPPAMOHATBHBIX ypaBHEHHA. ppannonanbHble HEPaBEHCTBA.

I'naBa 3: Tpuronomerpuyeckne pyHkuuu (27 4acos).

Paguannas mepa yria. Tpuronomerpuueckue (yHKIMM 4YHMCIOBOTO apryMeHTa. 3HAaKM 3HA4YEHUI
TpUTrOHOMETpHUYECKUX (yHKIMA. YETHOCTP M HEYETHOCTH TpUTOHOMETpuYeckux ¢GyHkuuid. Ilepuomgmueckue
¢ynkuuu. CoiictBa u rpaduku GyHKImMA y =SinX,y =cosx. CpoiicTBa u rpaduxu GyHKIul y = tgx y = ctgx
OCHOBHBIE COOTHOIIECHUSI MEKIAY TPUTOHOMETPUYECKUMH (PYHKIUSMH OJHOTO M TOTO e aprymeHnrta. @opmyis
cinoxxenus. @opmyssl npuBeneHus. PopMybl ABOHHOIO M HOJOBUHHOIO yrioB. CymMMa M Pa3sHOCTb CHHYCOB
(xocuHycoB). DopMyibl TpeoOpa30BaHuUs MPOU3BEICHHSI TPUTOHOMETPUUYECKIX (PYHKIIUN B CYMMY.

I'naBa 4: TpuroHomerpuyeckue ypaBHeHus 1 HepaBeHcTBa (15 yacos).

Vpasuenue c0S X=b. Ypasuenue Sin x=b. Ypasuenus tg x=b u ctg x=b. ®ynkuuu y=arccos x, y=arcsin
x, y=arctg X u y=arcctg X. TpuroHomerpuyeckue ypaBHEHHs, CBOJIIMECS K anreOpanyeckum. Pemienue
TPUTOHOMETPUYECKUX  YPaBHEHHM METOJAOM  Da3jOKEHHUsT Ha  MHOXHUTeNW. PemeHue  mpocredmmx
TPUTOHOMETPUUYECKUX HEPABEHCTB.

I'naBa 5: [IpousBonnas u eé npumeHenue (26 yacos).

[IpencraBinenue o mpenene (YHKIMM B TOYKE M O HENPEPHIBHOCTH (YHKIMM B TOUYKe. 3ajada o
MIHOBEHHOH CKOpPOCTH M KacaTelbHON K Tpaduky yHkuuu. [lonstue npousBojHoi, [IpaBuia BeUuCIEHUS
NIPOM3BOJIHBIX. YpaBHeHHE KacarenbHOH. Ilpu3Haku Bo3pacTanusi W yObIBaHMs (YHKIMH. TOUKHM 3KCTpeMyma
¢bynkuuu. [IprMeHeHHe TPOW3BOMHOW TPH HAXOXKICHHH HAMOOJBINEr0 W HAMMEHBIIETO 3HAUYeHWH (YHKIIHH.
[Toctpoenne rpagukoB QyHKIMHA.

IMoBTOopenue (3 yaca)
VupakHeHus st IOBTOPEHUS Kypca anreOpbl 1 Hayaja MaTeMaTHYecKoro aHaau3a 10 kiacca.

10 kaace
Monyas «I'eomeTpus» (68 yacoB)

I'nasa 1. BBenenue B crepeomerpuio (8 yacos)
OCHOBHBIE TIOHATUS CTEpPEOMETPUH. AKCHOMBI crepeoMeTpuu. CIIEICTBHS W3 AKCHOM CTEPEOMETPHH.
ITpoctpancTBeHHble pUrypsl. HauanbHble mpecTaBiIeHns 0 MHOTOIpaHHUKaX. MeToJl CeUeHUH.

I'nasa 2. [lapannensHocts B mpocTpancTse (15 yacos)
B3anMmHOe pacnosoxkeHue JBYX NOpsAMBIX B IpocTpaHcTBe. llapasmenbHOCT MHPSAMOM M INIOCKOCTH.
[MapamnensHoCTh MIOCKOCTEW. [IpeoOpazoBanmsi ¢uryp B npocTpaHcTBe. [lapamienbHoe MTPOEKTHPOBAHHUE.
CropoekTupyem Ha MI0CKOCTb.

I'aasa 3. IlepneHIuKYJSIPHOCTH B MpocTpaHcTBe (26 yacoB)

Yrom Mexnay npsMbIMA B IpocTpaHCTBE. l[lepneHIuKYyIsIpHOCTH NIPSIMOM M IUIOCKOCTH. lleprneHauKkymnsap u
HakJIoHHasA. TeopeMa o TpEX mepHeHIUKYIApax. YToa MEXIy NPSMON M TUIOCKOCThIO. JIByrpaHHbI yroia. Yron
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MEXIy IUIockocTsiMU. [lnomaas OpTOrOHaJIbHOW MPOEKIMU  MHOTOYroJibHHKA. «CTepeoMeTprU4ecKoe)
PacrooKEeHUE IBYX MPSMBIX.

I'aasa 4. Muororpannuxu (15 yacoB)
IIpusma. ITapamienenunen. ITupamuna. Yceuénnaa nupamua. [lnatonossl Tena. I'eomerpuyeckoe Teno.

Hrorosoe noBropenne kypca reomerpun 10 kiacca (4 yaca)
AKCHOMBI CTEpEOMETPUM U MX cheAcTBUA. [lapamienbHOCT NpSAMBIX M IUIOCKOCTEW. [leprneHauKyaspHOCTD
MPSIMBIX U IJIOCKOCTeH. MHororpanuuk. [lnomann 60KOBBIX MOBEPXHOCTEH MPU3MBI U MUPAMU/IBI.

11 kaace

Moayab «AJdredpa 1 Ha4aJIa MATEMATHYECKOT0 AHAJIN32)
(102 yaca)

IloBTOpenue matepuana 10 kiaacca (3 yaca)

I'nasa 1: Iloka3arenbHas u Jorapupmuveckas GpyHxkuun (28 yacos)
CreneHb ¢ TPOU3BOJIBHBIM JIEUCTBUTENBbHBIM TOKazareneM. [lokazatenpHast ¢yHkuus. [lokasaTenbHbie
ypaBHeHus. [lokazatenbHbie HepaBeHcTBa. Jlorapudm u ero cpoiictBa. Jlorapudmuueckas ¢GyHKIus u ee
coiicTBa. Jlorapupmuueckue ypaBHeHus. Jlorapudmudeckre HepaBeHCTBA. [[pOM3BOMHBIC IMOKA3aTeIBHOU U
norapu@MuuecKor GyHKITHIA.

I'aaBa 2: Uurerpad u ero npumerenue (11 gacos).
[TepBooOpaznas. [IpaBuna HaxoxaeHus nepBooOpa3zHou. [lnomaas kpuBoiuHeHONW Tpanenuu. OnpenenéHHbIl
uHTerpan. Beranciaenre 06beMoB Ted.

I'aaBa 3: DiaemeHTbl KoMOuHaTOPUKU. BuHom Herotona (12 yacos).
Meron maremarnueckoit naaykuun. [lepecranoBku. Pasmemenus. Coueranust (komOunanuu). buaom Herotona.

I'naBa 4: DnemeHTHI Teopuu BepositrHocTedi (13 yacos)
Omnepauuu Haja coOBITUAMU. 3aBUCUMBbIE U He3aBUCHMBbIe coObITHsA. Cxema beprymnu. CiyyaiiHble BETUUNUHBI U UX
XapaKTePUCTUKU

IMoBTOpenue (35 yacos)

11 kaacc
Monyanb «I'eomeTpus» (68 uacoB)

I'nasa 1. KoopanHaTtsl 1 BeKTOpHI B mpocTpancTie (16 yacoB)
JlexapToBBl KOOpAMHATBI B IPOCTpaHCTBE. BekTtopel B mpoctpaHcTBe. COKEHHE M BBIUATAHHE BEKTOPOB.
YMHOXKEHHEe BeKTopa Ha yucio. 'omoterns. CkasipHOe MPOU3BEACHNE BEKTOPOB. ['eoMeTprueckoe MeCTO TOUEK
MIPOCTPAHCTBA. YpaBHEHUE IUIOCKOCTH. YeThIpEXMEPHBIil KYO.

I'nasa 2. Tena Bpamenus (29 yacon)
Hunuaap. KomOouHanmmu mumuaapa U npusMel. Konye. Yceu€nnbiii koHyc. KoMOuMHAIMM KOHyca U MHUPaAMUIBL.
Cdepa u map. YpaBaenne chepsl. BzaumHoe pacmnonoxenne cepsl U IIIOCKOCTH. MHOTOrpaHHUKHU, BIIMCAHHBIC B

cdepy. MHOTOTpaHHUKH, ONTUCaHHbIE 0KOJIO cepbl. KomOnHanmu nunuHapa u cdepsl, KoHyca u chepsl.

I'aasa 3. O0bémbl Teu. [Llnomans chepni (17 yacos)
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O0Beém Tenma. @opMyIbl st BHIYKCICHUST 00bEMa Tpu3Mbl. DopMyIbl 1Sl BEIYUCIEHUST 00BEMOB MUPAMUIBI U
yceu€HHou mupamuibl. O6bEéMbI Ten Bpamienus. [Imomane cheprr. Onpenenenne MuHKOBCKOTO.

HroroBoe noropenue kypca reomerpuu 10-11 kmaccos (6 yacoB)
AKCHOMEI CTCPCOMCTPHUU U UX CJIICACTBHAL. HapaJ'UIGJIBHOCTL IpsAMBIX, HpHMOﬁ " IIJIIOCKOCTH. CerH_[I/IBaIOH_II/IeCH

IpsAMBIC.

[TapannensHoCTh TIOCKOCTEM. [lepneHAMKYISIPHOCT, MOPSIMOM M IIOCKOCTH. Teopema o Tpéx

MEPIEHIUKYISIPAX. YTOI MEXKIY NPSMOM U IUIOCKOCTHIO. J[ByrpanHblid yrou. IlepneHauKynspHOCTb MIIOCKOCTEM.
MHororpanHuKu: napajulelenune], Npu3Ma, NupaMuaa, IIoMaaM uX nosepxHocred. lwmHap, koHyc U map,
wiomaan ux nosepxHocreil. OObEMBI Ten. Bektopsl B mpoctpanctBe. JleiictBus Han BexTopamu. CKaysipHOE
IIPOU3BENICHNE BEKTOPOB. II0BTOpEHNE TEOpUU U pelIeHNE 3a1a4 110 BCEMY KypCy N'€OMETpHUH.

TemaTuuyeckoe MIAHUPOBAHME

10 kaacc
Moaysb «AJredpa 1 Ha4aJIa MATEMATHYECKOT0 AHAJIN32)

KoJu-Bo yacos

Ne ypoka Tema pa3zgeJia, ypoka

IMOBTOPEHUE MATEPHAJIA 7-9 KNIACCOB 3
1 Anrebpanueckue 1poou 1
2 YnpoueHue BbIpaXeHU, coepkKalx KBaJpaTHble KOPHU 1
3 Pemienne ypaBHenuii. Pemenne HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHUE 11
CBEJIEHWH O ®YHKIIUH
4 Haubonpiiee u HanMeHblee 3Ha4eHUs PyHKINUU 1
S) UErHble 1 HEYETHBIE PYHKIMU 1
5 [Toctpoenue rpagukoB QyHKIMIA C TOMOIIbIO T€OMETPUUYECKUX 1
npeoOpa3oBaHU
7 Cmapmoewlii KOHmMpPOJib 1
8 Ob6partHas pyHKUUs 1
9 I'paduk oOpaTHON GyHKINU 1
10 PaBHOCWIIbHBIE YPABHEHHUSI 1
11 PaBHOCHWIJIBHBIE HEPAaBEHCTBA 1
12 MeTto MHTEpPBAJIOB 1
13 3akperieHue METO1a HHTEPBAJIOB 1
14 Konumponvnas paboma Nol 1
I'naBa 2: CTEIIEHHASA ®YHKLIUA 17
15 CrenenHas QyHKIUS C HaTypaJbHBIM NIOKa3aTeJIeM 1
16 CrenenHas (GyHKIIHS C LIEJTBIM ITOKa3aTelleM 1
17 OmnpeneneHne KOpHs N- CTENEHU 1
18 ® y=4x » 1
YHKIIUH , UX CBOMCTBA M rpauku
19 CBoIiCTBa KOPHS 7 — Ol CTETICHN 1
20 IIpuMeHeHne CBOWCTB KOPHS /1 — OW CTETIEHU NMPH YIPOILEHHH 1
BBIpOKCHUH
21 3aKperieHue CBONCTB KOPHsI 71 — Ol CTENEHU 1
22 Konmponvnas paboma Ne? 1
23 OnpeneneHre U CBOMCTBA CTENEHH C 1
palMOHATILHBIM ITOKA3aTeNIeM
24 VYrpoienne BeIpaXeHUH, 1
COJIEpIKAITNX CTEIIEHb C PAlMOHATIBLHBIM ITOKA3aTeNIeM

25 HppanmonanbHble ypaBHEHHS 1
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26 Penienne uppanmoHanbHBIX YpaBHEHUH 1
27 MeTtoa paBHOCHIJIBHBIX MPe0Opa30BaHUN ISl PELICHUs 1
UppalMOHATIbHBIX YPaBHEHUH
28 Perenue ynpaxaeHui 1
29 HppanmonanbHple HEPABEHCTBA 1
30 Penienue uppanmoHaIbHBIX HEPABEHCTB 1
31 Konumponvnas paboma No3 1
I'aasa 3: TPUTOHOMETPUYECKHUE @ YHKIINHU 27
32 Pagnannas mepa yria 1
33 Enunast okpy>KHOCTh Ha KOOPJIMHATHOM TUIOCKOCTH 1
34 OrnpeziesieHne CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHIe€HCa 1
35 3akperuieHue onpeAeIeHU CUHYyca, KOCUHYCa, 1
TaHTe€HCa U KOTaHTEeHCa
36 3HaKM 3HAYCHU TPUTOHOMETPUUICCKUX (HYHKIIHMA 1
37 YETHOCTh M HEUETHOCTh TPUTOHOMETPUYECKUX (DYHKIIMIA 1
38 [lepuonnueckne GyHKIUU 1
39 CaoiicTBa 1 rpaduk QyHKIMHU Y = SiN X 1
40 CoiicTBa u rpaduk pyHKIHH Y = COS X 1
41 CpoiicTBa u rpaduk QyHKIMH y = tg X 1
42 CoiicTBa u rpaduk QyHKINH y = ctg X 1
43 Konumponvnas paboma Nod 1
44 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
45 Tpuronomerpuieckre GyHKIIUU YTIOBOTO apTyMEHTa 1
46 CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH apIyMEHTOB 1
47 TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB 1
48 VYnpoleHue TpPUroHOMETPUYECKUX BBIPDAKEHHH ¢ HCIoNb30BaHueM | 1
hopmyn CloX)eHus
49 DopMyJIbl IPUBEIECHUS 1
50 3akperuieHue GpopMys mpuBeICHUS 1
o1 DopMyIsl JBOMHOTO yria 1
52 DopMyJsIbl TOHWKEHUS CTENIEHH 1
53 VYnpoieHue TpUroHOMETPUIECKUX BBIPAKEHHH C HCIIONb30BaHneM | 1
(dbopMyI TBOWHOTO yIila U HOHMW)KEHUS CTENIEHH
54 [Ipeo6pa3oBanue cyMM TPUTOHOMETPUUECKUX (QYHKIUHN B 1
IPOU3BECHUS
55 3akperieHue npeoodpa3zoBaHui 1
CYMM TPUTOHOMETPUYECKHUX (PYHKIMI B TPOU3BEACHNUS
56 [IpeoOpa3oBanue Mpou3BeIeHUN TPUTOHOMETPUYECKUX (DYHKIUHN B 1
CYMMY
57 3akperieHue npeoOpa3zoBaHUM MPOU3BEACHUI TpUrOHOMEeTpUUeckux | 1
GbyHKIUH B CyMMY
58 Konmponvnaa paboma Ne5 1
I'naBa 4: TPUTOHOMETPUYECKUE YPABHEHUS U 15
HEPABEHCTBA
59 VYpaBuenue cos X = b 1
60 Pemenne ypaBHeHui C0S X = b 1
61 YpaBHenue sin X = b 1
62 Pemenne ypaBHenuit Sin X = b 1
63 VYpaBHeHusi tg X =buctgx=Db 1
64 dyHKIMH Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIUN 1
66 TpuronomeTpudeckue ypaBHEHHsI, CBOJIAIIMECS K anreOpandeckum | 1
67 OnHOpOHBIE TPUTOHOMETPUUYECKNUE YPABHEHUS 1
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68 Penienne 0qHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHHI 1
69 JIBa OCHOBHBIX METOJIa pEIICHHs] TPUTOHOMETPHUECKUX ypaBHeHud | 1
Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1
70 METOJIOM BBEICHUS HOBOW IIEPEMEHHOU
Y METOZIOM Pa3JIOKEHUs] HA MHOKUTEIIH
71 PemreHne npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB 1
72 3akpernyieHue penieHus] TPHIOHOMETPHYECKUX HEPaBEHCTB 1
73 Konmponvnaa paboma Ne6 1
Iaasa 5: IPOU3BOJAHAS U EE IPUMEHEHUE 26
74 IIpencraBnenue o npeaese GyHKIIMU B TOUKE 1
75 IIpencraBnenne o HEMPEPHIBHOCTH (PYHKIIMH B TOUKE 1
76 3ajauu 0 MTHOBEHHOW CKOPOCTH M KacaTelbHOM K rpaduky pynknuu | 1
77 OrnpezenieHne NpoON3BOTHOM 1
78 Dopmynsl qudGepeHIpoBaHUs 1
79 Brruncnenue npou3BOIHBIX C TIOMOIIBIO GOpMYIT 1
nudepeHIpoBaHM
80 ITpaBuna nquddepeHnupoBaHus 1
81 JuddepennmpoBanue caoxHONH GYHKINU 1
82 Pemenne ynpaxHeHuit 1
83 YpaBHeHHE KacaTelbHON K TpaduKy QYHKIIMH 1
84 CocTraBiieHre ypaBHEHUS KacaTelbHOU K rpaduKy QyHKIHH 1
85 3akperuieHne ypaBHEHHsI KacaTelIbHOU K rpaduKy QyHKINN 1
86 Koumponvnas paboma Nol 1
87 [IpumeneHne npOU3BOAHOMN AJIs UCCIENOBaHUS (DYHKINU 1
88 VccnenoBanme QyHKIIMHA HA MOHOTOHHOCTD 1
89 Touku skcTpemyma GyHKIIUN 1
90 Touku SKcTpeMyMa M UX HaXO0XKJICHUE 1
91 HccnenoBanue GyHKIMHA Ha SKCTPEMYMBbI 1
92 Haxoxxaenne HanOOJIBIIIEro ¥ HAaMMEHBIIIET0 3HAYEHU I 1
HENpepbIBHON (PYHKIIMU HAa IPOMEKYTKE
93 [IpakTHKyM Ha HaxXOXKJAEHHWE HAUOOJBILIETO U HAUMEHBIIIETO 1
3HAYEHUI HENPEPHIBHON (PYHKIIMN HA IPOMEKYTKE
94 Pemenue 3a1a4 Ha HaXOX/I€HUE Ha;I/I6OJ'ILI_HI/IX U HaMEHbBILNX 1
3HaYCHUH
95 IToctpoenue rpadukoB GpyHKIHIA 1
96 VccnenoBanne (yHKIIMH U IOCTpOeHHUE rpaduka QyHKIUN 1
97 CBs3b Mex 1y rpadukoM QyHKIMH U TpapUKOM TPOU3BOAHOMN 1
JTaHHON (QYHKIINH
98 [TpruMeHeHne BTOPOi MPOU3BOJHOM NMPH UCCIEIOBAHUH (PYHKITHIA 1
99 Konmponvnas paboma Ne8 1
INOBTOPEHHUE 3
100 [ToBTOpeHne yueOHOTro MaTepuana no Teme: 1
«[Ipeobpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKEHHIN
101 IToBTOpenue yuebHoro marepuana no teme: «lIpounsBogHas» 1
102 3aKIIIOYUTEITHHBIN YPOK 1
10 kaace
Moayasb «I'eomeTpusi»
Kox-Bo yacos
Ne ypoka Tema pa3zaeJia, ypoka

I'nasa 1: BBEJJEHUE B CTEPEOMETPHUIO

8
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1 OCHOBHBIE MTOHATHUS CTEPEOMETPUH 1
2 AKCHOMBI CTEPEOMETPHH 1
3 CrnencTBus U3 aKCHOM CTEPEOMETPUH 1
4 TIpumeHeHrne aKCHOM CTEPEOMETPHUH U UX CIEACTBUN 1
5 [IpoctpancTBeHHBIE (HUTYPBHI 1
6 HauanbHbie npeacTaBieHus: 0 MHOTOIpaHHUKAX 1
7 MerTton ceueHmit 1
8 Konumponvnas paboma Nol 1
I'naa 2: TAPAJUIEJIBHOCTD B TIPOCTPAHCTBE 15
9 [TapannenpHble IpsiMblEe B IPOCTPAHCTBE 1
10 CkpenBarouecs npsiMble B IPOCTPAHCTBE 1
11 B3auMHoe pacnoyioxkeHue AByX MPSIMbIX B IPOCTPAHCTBE 1
12 [TapaienbHOCTE IPSAMOM U INIOCKOCTH 1
13 [Ipu3Haky napajuieIbHOCTH NPSIMOU U IIJIOCKOCTH 1
14 Pemenue 3anau o reme: «llapajiaenbHOCTh NPSMON M IIIOCKOCTH» | 1
15 Pemenue ynpaxHeHuit 1
16 [TapannenbHble IUIOCKOCTH 1
17 [Tpu3Hak napauieTbHOCTH ABYX IIOCKOCTEN 1
18 CBoiicTBa mapayyieNIbHBIX IIOCKOCTEH 1
19 [IpeobpaszoBanue puryp B mpoCTpaHCTBE 1
20 Busl npeoOpa3oBaHmii B IPOCTPAHCTBE 1
21 [TapayeapHOE MPOEKTUPOBAHUE 1
22 CBoiicTBa mapajyIeIbHOTO MPOSKTUPOBAHHUS 1
23 Konmponvnas paboma N2 1
I'nasa 3: IEPHNEHAUKYJIAPHOCTDB B IPOCTPAHCTBE | 26
24 YroJs1 MeXy NpsIMBIMU B TIPOCTPAHCTBE 1
25 IlepnieHIMKyJsIpHBIE IPSIMBIE B IPOCTPAHCTBE 1
26 [lepneH IMKYISIPHOCTH NPSAMOM U MIIOCKOCTH 1
27 ITpu3HaK neprneHaAUKyYIIpHOCTH NPSIMOM U IIIOCKOCTH 1
28 Pemenue 3anau o teme: «llepneHIuKyIIpHOCTD MPSIMOIl U 1
TUTOCKOCTH
29 [TeprieHAUKYIIAp U HAKJIIOHHAs 1
30 PaccTosiHue OT TOYKH 0 TIOCKOCTH 1
31 PaccTosHHME OT psAAIMOI 10 MapaIeIbHOM MIIOCKOCTH 1
32 PaccrosiHue Mex 1y TByMs NapajuieIbHBIMUA TUIOCKOCTH 1
33 Teopema o Tpéx nepneHAUKYIsIpax 1
34 Teopema o Tpex nepreHInKyIsIpax 1
35 Pemenne 3amau no teme: «Teopema 0 TpEX NMEPIEHANKYIISPAX» 1
36 Pemenne ynpaxHeHui 1
37 Konmponvnas paboma Ne3 1
38 Yron Mexay npsiIMOHM U INIOCKOCTBIO 1
39 Pemenwe 3a1a4 mo Teme: «YTOJI MEXKIY IPSIMON U TUTOCKOCTHIOY 1
40 Pemenne ynpaxHeHui 1
41 JIByrpaHHbIN yroa 1
42 3akpernsieHue MOHATUS ABYTPaHHOTO yriia 1
43 Yroa Mexay I0CKOCTSIMU 1
44 Pemenue 3amad no teme: «/IByrpaHHblid yroyn» 1
45 [leprieH IMKyIsIpHBIE IIIOCKOCTH 1
46 [Tpu3HaK nepneHANKYIIPHOCTH TIIOCKOCTEH 1
47 CBoiicTBa EPIEHANKYISIPHOCTH TIOCKOCTEH 1
48 [Imomaas OPTOroHAILHON IPOEKIIMU MHOTOYTOJIbHUKA 1
49 Konumponvnas paboma Nod 1
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I'nmaBa 4: MHOI'OI'PAHHUKHU 15
50 [ToHsATHE MHOTOTpaHHUKA 1
51 [Tpuszma 1
52 [Tnomans OOKOBOI MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3amau o teme: «lIpuzmay 1
o4 IIpsAMOYTONIBHBIN ITapasuIeIeIuIIe 1
55 CBoiiCTBa AMaroHajIeH mapaiesenure/ia 1
56 Teopema [Iudaropa B mpocTpaHcTBE 1
57 [Tupamua 1
58 [IpaBunbHas nupamuia 1
59 ITnonjans 60KOBOM NOBEPXHOCTH PABUIILHOM MUPAMMU/IBI 1
60 Pemenue 3amay o reme: «llupamugar 1
61 Pemenune 3amad no reme: «Ilupamuga» 1
62 YcedeHHas nmupamMuia 1
63 [Tnomaas 60KOBOM MOBEPXHOCTH MPABHILHON YCEUCHHOW nupamMusl | 1
64 Konmponvnas paboma NoS5 1
HUTOTI'OBOE TIOBTOPEHUE 4
KYPCATEOMETPHH 10 KIIACCA
65 [ToBTOpEeHHEe U cucTemMaTu3alys yieOHOro MaTepraa o TeMe: 1
«[TapamnesbHOCTb NPSMBIX U INIOCKOCTEN»
66 [ToBTOpEeHHe U cucTemMaTu3alys yieOHOro Marepuaa o TeMe: 1
«IlepneH IUKyIIPHOCTD NPSIMBIX U IUIOCKOCTEN»
67 [ToBTOpEeHHEe U cucTemMaTu3alys yueOHOro MaTepuaa o TeMe: 1
«[1nomaae MOBEPXHOCTH MHOTOTPAHHUKOBY
68 O6o0maromuit ypox 1
11 kaacc
Monyab «AJjredpa ¥ HaYaJIa MATEMATHYECKOr0 aHAJIU32)
KoJu-Bo yacos

Ne ypoka Tema pa3zgeJia, ypoka
INOBTOPEHUE MATEPHUAJIA 10 KNIACCA 3
1 [ToBTOpenue yuebHoro marepuana no teme: «Kopens nN-oii crenenny | 1
2 IToBTOpeHue yuebHoOro Marepuana no teme: « ' puroHoMeTpHsi» 1
3 IToBTOpenue yuebHoro marepuaina no teme: «IIpousBonnas» 1

I'naBa 1: IOKA3ATEJIBHAS U JIOTAPUOMHUYECKAS 28
OYHKINN

4 [ToHsiTHE MOKa3aTeNbHON (PYHKIUHU 1
5 CaoiicTBa 1 rpa@uK Moka3aTelbHON QYHKITH 1
6 Pemenune ynpaxaenue 1
7 Cmapmoewlii KOHmMpPOJib 1
8 [ToHsITHE TOKA3aTENBHOTO YPaBHEHHUS 1
9 Bupl nokazaTenbHBIX ypaBHEHHI 1
10 Pemenne nmokasaTenbHbIX YpaBHEHUI 1
11 IToHsITHE NTOKA3aTEIBLHOIO HEPABEHCTBA 1
12 Buipl nokazaTenbHbBIX HEPABEHCTB 1
13 Pemrenne moxa3aTebHBIX HEPABEHCTB 1
14 Koumponvnas paboma Nel 1
15 [TonsiTue norapudma 1
16 OCHOBHOE JIOTapH(PMHUUECKOE TOKIECTBO 1
17 OcHoBHbIe JIorapudmudeckue GopmMyIIbl 1
18 Pemenue ynpaxHeHmit 1
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19 ®ynkmus y =100, X, e€ cBoiicTBa u rpaduk 1
20 ITocTpoenue rpadukoB gorapudMudeckux QyHKIHI 1
21 ['paduueckoe penieHue JorapuPpMUIecKix ypaBHEHUN 1
22 [TonsiTre norapupMuIecKoro ypaBHEHUS 1
23 Busl norapudMuyecknx ypaBHEHUH 1
24 Pemenue norapudMuuecknx ypaBHEHUN 1
25 ITonsaTue norapu(MU4IECKOro HEPaBEHCTBA 1
26 Bupl torapuMudyeckux HepaBeHCTB 1
27 Pemenue norapudMuyecknx HEPaBEHCTB 1
28 Uucno e. Dynkuus y=e*, ee cBoiicTBa, rpaduk, muddepennmporanue | 1
Harypanbnbie norapudmel. 1
29 .
Oynkmms Y=In x, ee cBolicTBa, rpaduk, nuddepeHInpoBaHme
30 Pemenue ynpaxHeHmit 1
31 Konmponvnas paboma Ne? 1
I'nasa 2: UHTET'PAJI 1 EI'O IPUMEHEHHUE 11
32 Omnpenenenue nepBoodbpazHoi 1
33 Pemenue ynpaxaeHuit 1
34 [TpaBuna HaXOXKACHUS IEPBOOOPA3HBIX 1
35 Heompenenennslit mHTErpa 1
36 Pemenne ynpaxxHeHuit 1
37 3asiaun, NIPUBOSAIIME K OHATHIO ONPEJEIEHHOTO MHTErpaja 1
38 [ToHsATHE ONpEIEICHHOTO HHTETpasIa 1
39 ®opmyna Herotona-JleiiOnuna 1
40 Beruncnenue miomaaei miockux Guryp 1
C MIOMOIIIBIO OMPEICTICHHOTO HHTErpaja
41 Brruncnenmne o0bEMOB Tel 1
42 Konmponvnaa paboma Ne3 1
I'nasa 3: 9JIEMEHTbBI KOMBUHATOPUKHU. BUHOM 12
HBIOTOHA
43 Metoa MareMaTH4ecKol MHAYKIIMI 1
44 Pemenne ynpaxxHeHuit 1
45 ITepectaHoBKH 1
46 Pasmemmenus 1
47 @DopMyJibl BHIYMCIEHUS KOJUYECTBA IEPECTAHOBOK M pa3MelleHHUH 1
48 Coueranns (KOMOMHAIINN) 1
49 @opMyIia BBIYUCIEHUS KOJIUYECTBA COYCTaHUN 1
50 Pemenne ynpaxHeHui 1
51 ®dopmyna buroma HeroToHa 1
52 Brruuciienne 6HHOMUAIBHBIX KO (UIIEHTOB 1
53 CoiicTBo Tpeyronpauka [lackais 1
54 Konmponsnas paboma Ned 1
I'aasa 4: DJJEMEHTHI TEOPMH BEPOSITHOCTEMN 13
55 HecoBmecTHbIE COOBITHS 1
56 JlonoaHeHne coObITUS 1
57 HaxoxneHue BepoaTHOCTEH 00bEIMHEHHS] U TIEPECEUSHHUS IBYX 1
COOBITHH
58 YciioBHAsE BEPOSITHOCTD 1
59 HezaBucumeie coObITHS 1
60 3aBUCUMBIE COOBITHSI 1
61 HaxosxieHre BeposiTHOCTH MepeCceUeHUsT He3aBUCUMBIX COOBITHIA 1
62 Cxema bepnymm 1
63 BeposTHOCT KOTMYecTBa YCIENTHBIX NCX0JI0B B cxeMe bepHyimu 1
64 CrnyyaliHble BETMYHHBI 1
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65 PacnipeneneHue BepoATHOCTEH ClIy4alilHON BEJIUYUHBI 1

66 MatemaTHuecKoe OXKHUJTAHHE 1

67 Konumponvnas paboma NoS 1

IHOBTOPEHHUE 35

68 [ToBTOpeHue yueOGHOro MaTepuana mno Teme: 1
«JlenuMOCTh HaTypaJIbHBIX YHCEI»

69 [ToBTOpEeHME YUeOHOTO MaTeprasa o TeMe: 1
«ITpuzHaku 1eIMMOCTH» 1

70 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1

«PanMOHAJIbHBIE YHCIIA
71 [ToBTOpeHue yueOHOro Marepuania mo Teme: 1
«JleificTBUS HaZl pallMOHAIBHBIMH YHCIAMK)

72 [ToBTOpenue yuebHOro Marepuana no teme: «MHOXKECTBa» 1
73 [ToBTOpEHME YUeOHOTO MaTeprasa o TeMe: 1
«Onepanuy HaJl MHOKECTBAMMU)

74 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe: 1

«[IponoprroHaIbHBIC BETUYHHBD)
75 [ToBTOpEeHNE yueOHOro MaTepuaa o TeMe: 1
«IIponeHTHBIE pacyeThl»
76 [ToBTOpEeHNE yueOHOro MaTepuaa o TeMe: 1
«DNEMEHTBI CTATUCTHKU M TEOPHH BEPOSITHOCTEH»
77 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe: 1
«ParnmoHanbHbIe BEIPAKESHUS)
78 [ToBTOpeHue yueOHOro Marepuaia mo TemMe: 1
«PannoHanbHbIe YpaBHEHHS
79 [ToBTOpeHue yueOHOro Marepuaia mo TemMe: 1
«Cuctembl anredpandecKkux ypaBHEHUN»
80 [ToBTOpEeHME yueOHOro Marepuaa o TeMe: 1
«YucnoBble HEPABEHCTBA U MX CBOMCTBA»
81 [ToBTOpEeHME yueOHOro Marepuasa o TeMe: 1
«JIuHeliHbIe M KBaJIpaTUYHbIE HEPABEHCTBA
82 [ToBTOpEeHME yueOHOro Marepuaa o TeMe: 1
«MeTo HHTEepBaJIOB»
83 [ToBTOpEeHME yueOHOro Marepuasa o TeMe: 1
«CucremMbl HEpaBEHCTBY
84 [ToBTOpEeHME yueOHOro MaTrepuasa o TeMe: 1
«CTeneH U KOpHU»
85 IToBTOpeHue yuebHOro Marepuania rno Teme: 1
«ppanmoHanbHbIe YPABHEHUS»
86 IToBTOpeHue yuebHOro Marepuania mno Teme: 1
«H ppanmoHanbpHbIe HEPaBEHCTBA»
87 [ToBTOpeHue yueOHOro Marepuania mno Teme: 1
«DyHKIIMYU ¥ UX CBOKCTBA»
88 [ToBTOpeHue yueOHOro Marepuania mno Teme: 1
«IIporpeccuny
89 [ToBTOpeHue yueOHOro Marepuania mo Teme: 1
«Tpuronomerpuyeckue GyHKIHI»
90 [ToBTOpeHue yuebHOro Marepuania mno Teme: 1
«TpuroHOMeTpHUYECKHE YPaBHEHHS U HEPABEHCTBAY
91 [ToBTOpEHME yueOHOTO MaTepuraia mo TeMe: 1
«[ToxazaTenbHast QyHKIHSI»
92 [ToBTOpEHME yueOHOTO MaTepuraia mo TeMe: 1
«Penienne nokazarenbHbIX YPaBHEHU
93 [ToBTOpEeHME yueOHOTO MaTepuraa mo TeMe: 1
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«Pemenune moka3zaTeabHBIX HCPAaBCHCTB»

94 [ToBTOpeHue yueOHOro Marepuana mo Teme: 1
«Jlorapudmuaeckas hyHKIUDY
95 [ToBTOpeHue yueOHOro Marepuana mo Teme: 1
«Pemenne norapuMu4eckux ypaBHEHHUI»
9% [ToBTOpeHue yueOHOTO MaTeprana mo Teme: 1
«Penienue norapu()Mu4ecKux HEPaABEHCTBY
97_98 Hmozosan konmponvnas paboma 2
(IIpomesricymounas ammecmayus)
99 [ToBTOpeHNe yueOHOTO MaTepraa o Teme: 1
«IIponsBosHas U €€ NpUMEHEHUE»
100 [ToBTOpeHne yueOHOTO MaTepuana mo Teme: 1
«HeonpeaeneHHbI HHTETpaI»
101 [ToBTOpeHue yueOHOro Marepuana o Teme:
«OnpeneneH bl HHTErpam
102 3aKJIFOUNUTENBHBINA YPOK 1
11 kaace
Mopayasb «I'eomeTpusi»
KoJu-Bo yacos
Ne ypoka Tema pa3aena, ypoka
I'aaBa 1: KOOPAUHATBI 1 BEKTOPBI B ITIPOCTPAHCTBE | 16
1 JlekapTOBbI KOOPJAMHATHI TOYKU B IPOCTPAHCTBE 1
5 [Ipocreiimune 3axa4n B KOOpAMHATAX: PACCTOSIHUE MEXAY ABYMS 1
TOYKAaMHU M KOOPAMHATBI CEpeIMHbI OTPE3Ka
3 IlonsiTue BekTOpa. PaBEHCTBO BEKTOPOB 1
4 Koopannats! BekTOpa 1
5 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB 1
6 IIpoTHBONOI0KHBIE BEKTOPBI 1
7 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
8 TomoreTnst 1
9 CaoiicTBa rOMOTETHH 1
10 Yroa Mexay BEKTOpaMH 1
11 CkasisipHO€ MTPOU3BEICHNUE BEKTOPOB 1
12 Brruncienne yrioB MeKy NpsIMbIMU 1
13 I'eomeTpryeckoe MeCTO TOYEK MPOCTPAHCTBA 1
14 buccekTop AByrpaHHOro yria 1
15 YpaBHEHHE ITIOCKOCTH 1
16 Konmponvnas paboma Nol 1
I'nasa 2: TEJIA BPAILIEHUS 29
17 ITonsiTne nunuHIpa 1
18 [1nomane MOBEpXHOCTH HUTUHIPA 1
19 Pemenue 3amau o reme: «l{umuHmp» 1
20 [Ipu3ma, BnucanHasi B HHJIUHID 1
21 [Tpu3ma, onrmcanHast OKOJI0 UIIUHIPA 1
22 ITonsiTre KoHyca 1
23 ITnomanp NOBEPXHOCTH KOHYCA 1
24 Pemenue 3amay o teme: «Konycy» 1
25 Y ceuéHHBII KOHYC 1
26 [Tnomaas 60KOBOI MOBEPXHOCTH YCEYECHHOTO ITMIIMHAPA 1
27 IIupamuia, BIMCaHHAsI B KOHYC 1
28 [Iupamuya, onrcaHHas OKOJIO KOHyca 1
29 KomMOuHanmm KoHyca U TupamMuabl 1
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30

Konmponvnas paboma No2

1

31 Cdepa u map 1
32 VYpasuenue chepbl 1
33 B3anmMHoe pac nojoxeHne cepsl U IIOCKOCTH 1
34 KacarenbHast I10CKOCTh K cepe 1
35 Pemenue 3ama4 o teme: «Cdepa u mapy» 1
36 MHororpaHH1KH, BIIUCAaHHBIC B chepy 1
37 [Ipusma, BnucanHas B cepy 1
38 [Tupamupa, BurcanHas B chepy 1
39 MHoOrorpaHH1KH, OIMMCaHHBIE OKOJIO chepbl 1
40 [Tpu3ma, onucanHas OKoJ0 cepsl 1
41 Penrenue 3amau o teme: « MHOrOrpaHHUKY, BIIMCAHHBIE U 1

OIMCAHHBIE OKOJIO ChephI»
42 B3anMHoe pacnionokenue cepbl U IpsIMO 1
43 KomOuHanmu numvHapa u cepbl 1
44 KomOunanmu konyca u cepbl 1
45 Konmponvnaa paboma Ne3 1
I'maa 3: OB bEMbI TEJL IIVIOIIA/Ib COEPBI 17
46 O0béM Tena 1
47 O0bEM IPU3MBI 1
48 Pemenue 3amay mo reme: «OOBEM MPU3MBI» 1
49 O0BEM TUpaMuIBI 1
50 O0BEM yceueHHON MTHpaMHIbI 1
51 Pemenue 3amay o reme: «O0BEM IPU3MBI» 1
52 Pemenue 3ama4 mo teme: «O0BEM MUPAMUIBD» 1
53 Permenne ynpaxHeHuit 1
54 Konumponvnas paboma Nod 1
55 O06bEM KOHyCa 1
56 O0BEM yCeueHHOT0 KOHYyca 1
S7 O06bEM IHHApa 1
58 O06BéM mapa 1
59 Pemenue 3agau o teme: «OOBEMBI TEJ BpaIICHUS 1
60 [Tnomane chepsl 1
61 Pemenne 3anay no teme: «Ilnomane chepsi» 1
62 Konmponvnas paboma NoS5 1
HUTOI'OBOE NOBTOPEHHUE 6
KYPCA TEOMETPHUU 10-11 KJIACCOB
63 [ToBTOpEeHME U cUCTeMaTHU3aIHsI YIeOHOTO MaTepHaa o TeMe: 1
«BeKTOphI B MPOCTPAHCTBE)
64 [ToBTOpEeHME U cUCTEeMaTHU3AIHsl YIeOHOTO MaTepHaa Mo TeMe: 1
«[Inomaae MOBEPXHOCTH MWIMHAPA U KOHYCa»
65 [ToBTOpEeHME U cucTeMaTU3aIysl y4eOHOTro MaTeprala o TeMe: 1
«[Tmomanp chepn»
66 [ToBTOpEeHME U cUCTeMaTHU3aIHsI YIeOHOTO MaTepHaa Mo TeMe: 1
«O0BeM IIITHH/IPA U KOHYCa»
67 [ToBTOpEHME U cucTeMaTH3aIMs Y9eOHOTO MaTepuaa 1mo TeMe: 1
«O06beM mapa»
68 O6o06maromuit ypox 1
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