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1. INOACHUTEJIBHAA 3AIIUCKA
Hannas pabouass mnporpamma mo MareMaTuke s 11 kmacca (pusuko-
MAaTeMATH4YeCKOro Npoguis 1 XMMHUKO-0HOJIOTMYeCKOro NpoduJisi U peanu3yeTcs Ha OCHOBE

CJIeaAyromunx 10OKYMCHTOB:

1. @enepanbubiii 3akoH Poccuiickoir ®@enepauuu ot 29 pekabps 2012 r. N 273-®3 "O6

obpazoBanuu B Poccutickoit Deaepannn.

2. @epnepanbHbIi TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO  OOIIEro
00pa3zoBaHMs, YTBEPXKIACHHBIM INMpHUKa3oM MUHHUCTEpCcTBa oOpa3oBaHus U Hayku PD ot 17

nexabpst 2010 Ne 1897.

3. IMomoxenne MAOY COHI Ne 46 ¢ YUOII «O crTpykType, MHOpsake pa3padOTKH |
YTBEPXKACHHUSI PAOOYMX NPOrpaMM YYeOHBIX KYypCOB, IMPEAMETOB, IUCIHUIUIMH B YCIOBHSIX
peanm3anyy - QeiepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYAILHOTO,
OCHOBHOTO O0IIET0 00pa30BaHUs».

4. Yyeonsiit muan MAOY COII Ne 46 ¢ YUOII ua 2021-2022 rox.

5. IlpumepHass mporpamma cpeaHero (IOJIHOTO) o0mero oOpa3oBaHUs MO MaTeMaTHKE Ha
0a30BOM ypOBHE, PEKOMEH/JO0BaHHasE MUHHUCTEPCTBOM oOpa3oBaHus W Hayku P® / COopHHK
HOPMAaTUBHBIX JOKyMeHTOB. Maremaruka / coct. D.J1. JInenpos, A.I'. ApkagseB. — 4-e¢ u3..

crepeorurt. — M.: JIpoda, 2014.

6. ABTOpCKas nporpamMmma: Maremaruka: pabouune nporpammsl: 5-11 kimaccer / A. I'. Mep3nsk, B.

b. ITononckuii, M. C. Skup, E. B. byniko. — 2-e u3n., nepepad. — M. : Bentana-I"pad, 2017.

7. Maremartuka: pabourie nmporpammbl: 7—11 kiaccel ¢ yriyOnEéHHBIM U3y4YEeHHEM MaTeMaTHKH /

A.T. Mepansk, B. b. ITononckuii, M. C. fAxup, E. B. Byniko. — M.: Benrana-I'pad, 2017.
YMK:

1. MaremaTuka: anreOpa U Hayajla MaTeMaTHYeCKOTO aHanu3a, reoMeTpus. Anredbpa U Havana
MareMatuyeckoro ananmsa. 11 kmacc: ydueOHoe mocoome /C.M.Hukombckuit u mp.- M.:

[Tpocsemienue, 2016, pekomen0BaH MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO.

2. MaremaTuka: anrebpa W Hayajla MaTeMaTHMYeCKOro aHaiuza, reomerpus. ['eomerpus. 11
kiacc: yuyeOHoe nocobue /A.I'. Mep3nsk, J[.A. Homuposckuii, B.b. Tlononckuit u ap. - M.:

Benrana-I'pad, 2017.



JIONOJTHUTeIbHAS JIUTEPATYpPa A YUYUTEIs:

1. Maremaruka: anreOpa W Havajla MaTeMAaTHYECKOTO aHaiu3a, reoMmerpus. AiredOpa u
Havaja MaTeMAaTHYECKOTO aHaIM3a. YTIIyOJIeHHbIH ypoBeHb: 11 kiacc: yueOHoe mocodue
/A.I". Mepansk, JI.A. Homuposckuii, B.b. [lonsikoB u np.-2-¢ usn., nepepad. - M.:
Benrana-I"pad, 2019.

2. Peokuk B.U. JlugakTrueckue MaTepHraibl 10 aaredpe U MaTeMaTHYECKOMY aHAIIU3y JUIs
10-11 kmaccos. — M.: [IpocBenienue,2018.

3. Epmosa A.Il., T'omo6opoarko B.B. YcrtHBIe mpoBepounble W 3ad4éTHBIE PabOTHI MO
reomerpuu s 10-11 kimacca. — M.: Unekca, 2015.

CrtpykTtypa paboueil mporpaMMbl O3BOJISIET YUUTEII0 OPraHM30BBIBATh 00Pa30BaTEIbHBIN

npolecc, AaBas IPEACTaBICHHE O LeNiX M oOmeil crpareruu oOydeHHs, €ro MPEeAMETHOM

COJIepKAHNM; TPEIYCMATPUBACT CTPYKTYPHpPOBaHWE Y4eOHOTO Marepualia, ONpeAeTICHHE €ro

KOJIMYCCTBCHHBIX M KAaYCCTBCHHBIX XApPAKTCPUCTHK, B TOM YHUCIIC IIPOBCACHHUC IUAIHOCTHUKH

3HaHPII>i, YMCHI/Iﬁ 1 HAaBbBIKOB y4alllUXCA.

Conepsxkanue MporpaMMbl HAMpPaBJICHO Ha OCBOCHHUE OOYYArOUIUXCs 3HAHWM, YMEHUN U

HaBBIKOB Ha YIIIYOJEHHOM ypOBHE, YTO COOTBEeTCTBYeT OOpa3zoBaTelbHON MPOrpamMMe LIKOJIBIL.

Omna BKIJIIOYaEeT BCE TEMBbI, IIPEAYCMOTPCHHBIC (I)ez[epaanHM KOMITIOHCHTOM T'OCyAapCTBECHHOI'O

O6paSOBaTeJ'IBHOI‘O CTaHIapTa OCHOBHOI'O O6IH€FO 06pa30BaHI/IH 110 MaTCMAaTHKeE.

Jnst peanuzanuu padoueii mporpammel ucnoib3yercs Y MK:

1.
2.

JlonoJIHUTeIbHAS JIUTepaTypa:

VYyebHOe mocoOue i yqaluxcs MKOoJI U KIacCOB C YriyOJIeHHBIM U3YyYeHHEM MaTeMaTHKU
«I"'eomerpus nns 10-11 knaccos» A.Jl.Anexkcanapos u ap., - M.: IIpocsemenue, 2014r.
Kuura ana yuurens M.K. Iloranos, A.B. IlleBkun «Anrebpa m Havana aHanuza: 11 ki
6a30BbIit 1 ipoduit. ypoBHU».- M.: [Ipocsemienne, 2014 r.

Anrebpa ¥ Hayana MaT.aHalW3a: JUAAKT Matepuanbl s 11 ki.: 6a30oBblf U mpoduil.

ypoau/ M.K. [Toramnos, A.B. llleBkun - M.: [Ipocsemenue, 2016 r.

[Tocobue npns mpoduapHOro OoOyueHUss MareMaTuke «J(MgakThyeckue MaTepuaibl I0
anrebpe u Havanam ananusa 10-11 kmacey, aBropsl JI.O. [lenumena, M.b. Munaiwoxk, E.A.

CenoBa, - Nsnarensckuii goM «I'emxep», 2014r.

VYuebnuk mia 10-11 kmaccoB o6mieoOpa3oBat. yupekIeHU «Anredpa W Hadajga aHaIn3a
nox pen. A.H. Konmoroposa - M.: [Ipoceemenue, 2015 r.,peKOMEHI0BaH MUHHCTEPCTBOM

oOpazoBanus PO.



7. Yuebnoe nocobue Epmosa A.IlL., I'ono6oponsko B.B. «CamocrosiTenbHble 1 KOHTPOJIbHBIE

pabotsl o reometpuu i 11 kmaccos»- M.: Unekca, 2016 .

CTpykTypa I0KyMeHTa
PaGouas mporpamma mo matemaruke s 11 kmacca CONEpIKUT CIEIYIOIINE Pa3eiibl:

» TUTYJIbHBIN JTUCT

» TOSICHUTEIIbHYIO 3aITUCKY

» IJIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO IIpeaMeTa
» conepkaHue yueOHOro mpeamera

> TEeMaTHYECKOE IJIaHUPOBAHUC (C YKa3aHUCM KOJIMYCCTBA 4aCOB, OTBOAMMBIX HAa OCBOCHHUC

Ka)KJIOH TEMBI).

MecTo yuedHoro npeamera «MaTeMaTHKa» B Y4eOHOM IIaHe

B yuebHOM m1aHe qUCHUIUIMHBI «MaTteMaTrka» A U3ydeHus Moayisa «Anredpa u Havana
aHanu3a» Ha yriyonéHHOM ypoBHE OTBoauTCA 4 yaca B Henento (Bcero — 136 yacoB), Ha
nuzydenue moayis «['eometpusi», Bkinrovas BIIM «Yucna u ux cBoiicTBa. 3a7aun Ha CMEKAIKY»
(5 wacoB) oTtBOmUTCs 2 Yaca (Bcero - 68 wacos). [Ipu 3ToM yueOHOE BpeMsi MOKET OBITh

YBEJIMYEHO JI0 7 4acOB B HEJIEIIIO 32 CUET LIKOJBLHOIO KOMIIOHEHTA C YYeTOM 3JIEKTUBHOIO Kypca.
YpoBeHb 00ydeHUS — YIJ1y0JEHHBII.

dopma monydeHus: 00pa3oBaHus — OUHAA (B IEPHUOJI KAPAHTHHA — AMCTAHIIMOHHAS).

KosanuyecTBo yacos 3a roa:

Bcero - 204 yaca;

B He/eq10 - 6 yacos.

TemaTH4eCKHX KOHTPOJIBLHBIX padoT — 15 yacos.

AJZIMHHHCTPATHBHBIX KOHTPOJBHBIX padoT - 3 yaca, B T.4. MTOTOBas IMPOMEKYTOUHAS

arrectanus. Mitorosas nmpoMexxyTo4dHas aTTecTalysi IPOBOJUTCS B BUJIE KOHTPOJIBHON PabOTHI.
Cpoxk peanuszanuu padodei yueOHoit nmporpammsl — 2021-2022 y4yeOHBbIi ro.
OTAMYUTENBbHBIX OCOOCHHOCTEM paboueld MporpaMMbl MO CPAaBHEHHIO C aBTOPCKOM

IporpaMMoil mpakTuuecku HeT. Ha aaMuHUCTpaTUBHBIE KOHTPOJbHBIE pabOThI BbAEHATCS 4

qaca (BXOJHOU KOHTPOJIb, IPOMEKYTOUHBINA, HTOTOBBIN) 3a CYET COKpAILlEHHs YaCOB Ha UTOTOBOE

IIOBTOPEHHUE.

Y4eOHbII Kypc MaTreMaTHKU T[OCTpOeH Ha ocHoBe @DenepaibHOrO TOCYIapCTBEHHOIO

oOpa3oBaTenbHOT0 cTaHaapra ¢ yuérom KoHuenmuum MaTeMaTH4ecKoro oOpa3oBaHUs U

OpPUCHTHUPOBAH Ha Tpe6OBaHI/I$I K pe3yjibTaTaM O6pa30BaHI/ISI, COACPpIKAIINUMCS B HpHMepHOf/'I
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OCHOBHOI 00pa30BaTeIbHON MpOrpaMMe CpeaHEro MOTHOTo 00Imero oopasoBanus. B HéM Takxke
YUYUTBHIBAIOTCSI JTOMUHUPYIOLIME WUICU W TOJIOKECHUS MPOTPaMMbI pa3BUTHA M (OPMUPOBAHUS
YHHUBEPCAJbHBIX YYEOHBIX JCHCTBUI Ui CPEIHEr0 MOJHOrO 00mero o0pa3oBaHUs, KOTOpHIC
obecrieunBarOT (HOPMUPOBAHUE POCCHICKON TPAKIAHCKON HIEHTHUYHOCTH, KOMMYHHKATHBHBIX
Ka4eCTB JIMYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KITIOUEBOW KOMIIETEHIIMH — YMeHUs
VUUmuvcs.
[IporpamMma 1o MaTreMaTHKE HalpaBieHAa Ha peajH3alfi0 CHUCTEMHO-ICSITEIHLHOCTHOTO
10JIX0/1a K Tporieccy o0yUueHwsI, KOTOPBIii 00eCIeunBacT:
» TIOCTpOCHHE O00pa3oBaTeIbHOrO TMpolecca ¢ Y4ETOM HMHIMBUAYAIbHBIX BO3PACTHBIX,
NICUXOJIOTHYECKUX, (PU3UOJIOTHUECKUX 0COOCHHOCTEH 1 310POBbs 00yUarOIINXCS;
» (dopmHpoBaHHE TOTOBHOCTH OOY4YaIOIIMXCS K CAMOPA3BUTHIO U HENPEPHIBHOMY
00pa3oBaHMIoO;

> (I)OpMI/IpOBaHI/Ie aKTHUBHOM y‘Ie6H0-H03HaBaT€J'ILHOﬁ ACATCIIBHOCTH o6yqa101u1/1xc;1;

A\

(dbopMHIpOBaHKE TTO3UTUBHOTO OTHOIICHHS K MTO3HAHUIO HAYYHOW KAPTHHBI MUPA;

» OCO3HAHHYIO OpPTraHU3alUI0 OOYYAIOUIMMHCS CBOCH NESTEIHHOCTH, a TaKKe aJleKBaTHOE e
OLICHUBAHHE;

» TOCTPOCHHUE pa3BUBAIONICH 00pa30BaTEILHON CPEIbl O0YUCHUSI.

W3yuenne MaTeMaTHKX HAIPABJICHO HA IOCTH)KEHUE CIISTYIOIINX IeJIei:

» CHCTEMHOE W OCO3HAHHOE YCBOCHHE KYypCOB aireOphl, Hayajl MaTeMAaTHYECKOTO aHAIN3a M
TCOMETPHH;

» (QopMHpOBaHHE MAaTEMAaTHYECKOTO CTHJIS MBIIUICHHUS, BKIIOYAIOUICTO B CeOS WHAYKIUIO H
IenyKIui, O0O0O0OIIeHne ¢ KOHKPETH3aIMIo, aHalli3 M CHHTE3, KIAacCHU(UKALUI0 WU
CHCTEeMaTH3alnI0, a0CTparupoBaHUe U aHAJIOTHIO;

» pa3BUTHE HHTepeca OOYyYArOMMXCS K H3YYCHHUIO aureOpbl W Hayall MaTeMaTHYECKOTO
aHanm3a;

> HUCITOJIB30BAHUEC MATEMATUYCCKUX MOI[GJ'IGI\/'I IJIi1 pCIICHUA MNPUKIIAAHBIX 3aaad, 3aad U3
CMCXKHBIX NUCHUIIINH,

» TNpUOOpETEHHE OIbITa OCYHICCTBICHHS Y4eOHO-HCCIIEOBATEIbCKON, IPOCKTHOW H
MH(OPMAIIMOHHO-TIO3HABATENLHOM JIeATENHHOCTH;

» pPa3BUTHE WHJIUBHIYATLHOCTH M TBOPYECKHX CIIOCOOHOCTEH, HANpaBlIeHHOE HA MOATOTOBKY
BBITTYCKHUKOB K OCO3HAaHHOMY BBIOOpY Tipodeccum.

VY4eOHbIil TpenMeT «MaTeMaTHKa» BXOAUT B IEPEUCHb YUEOHBIX MPEIMETOB, 005S3aTEIbHBIX

JUTSL U3YYEeHHS B CpeIHEel 00111e00pa3oBaTebHOM MIKOIIE.

JlanHast mporpaMmMa mpeaycMaTpuBaeT U3ydeHrne MaTeMaTUKU Ha 6a30BOM YpOBHE.



[IporpamMa peanu3yeT aBTOPCKHME HJAEU DPA3BHBAIOIIETO OOYYECHHsT MaTeMaTHKE, KOTOpOe
JOCTUTAETCS OCOOCHHOCTSIMU M3JI0KEHUSI TEOPETUIECKOT0 MaTepralla U CUCTEMOH yIpa)kHEHH
HAa CpaBHEHHE, AaHalu3, BBIJCJICHUE TIJIABHOIO, YCTAaHOBJIEHUE CBfA3€H, KiacCU(pUKALHUIO,
0000111eHIE U CHCTEMaTH3AIHIO.

O01mas XapakTepuCTHKA Kypca MOAYJIsl «AJre0pbl 1 Ha4aJl MATEMATHY€eCKOr0
aHaJIN3a»

Conepskanue Kypca anreOpbl 1 Hauaja MaTeMaTUYECKOro ananusa B 11 kiacce npeacTaBieHo
B BUJE CIIEAYIOIIUX COJepKaTeNbHbIX pasfenoB: «Dynkuuu. [IpousBomubie. MHTErpanbi»,
«YpaBuenus. HepaBencta. Cucrembl», «KoMmIuiekcHble uncnay, «3aaanust sl IOBTOPEHUS.

B pazgene «@ynkuuu. IlpomsBomubie. VHTerpamsl» pacummpsieTcss MOHSATHE (QYHKIUH,
KOTOpOE CIY)KUT (YHIAMEHTOM TMOKOTO M MOIIHOTO amrapara, UCIOJb3yeMOro B PEHICHUU
MaTeMaTHUYeCKUX 3a/ad M B PEIICHUU 3a/lad CMEXKHBIX JUCHUIUIMH, BBOJUTCS MOHSITHE
MPOU3BOJTHOM, MpaBui €€ BBIUMCICHHS, a TaKXKe TIJIeé OHA MPHUMEHSETCS, pacCMaTpUBAIOTCA
3amaur, KoTtopele Bxoaar B Kumsl EI'D. Marepuan pganHoro paszena 3aBepliacT
COJIeprKaTeNbHYIO JIMHHIO IIKOJIBHOrO Kypca MaTeMaTHKu «llepBooOpasHas 1 HHTErpai».

OcoOenHocThIO pasnena «YpaBHeHusa. HepasenctBa. CucTeMbl» ABISETCSA TO, YTO MPH €T0
u3ydeHuu (HopMUpYyeTCs TPEACTaBICHHE O PABHOCUIBHOCTU YpPaBHEHH M HEPaBEHCTB, 00
YPaBHEHUU-CIEJCTBUM, O PpAaBHOCWIBHOCTM YpPaBHEHMM M  HEPaBEHCTB  CHUCTEMaM,
PaBHOCWJIBHOCTH YPaBHEHHMM M HEPAaBEHCTB HAa MHOKECTBAX, M3y4aeTCsl METOJ IPOMEKYTKOB
JUIsl YpaBHEHUH M HEPaBEHCTB, PACCMATPHUBAETCS HCIOJIb30BAHME CBOMCTB (YHKUUN mpu
pelIeHUH YypaBHEHUH W HEPABEHCTB, PEIIAIOTCS YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
napamMeTpamMH, KOTOpbIe BXOIAT B 3a7aHusi EI'D MOBBIIIEHHOTO YpPOBHS CIOXHOCTH. B 3amaun
W3YYEHHUs pa3Jiesla BXOAUT DPAa3BUTHE YMEHHS pellaTh 33Jauyd pPalMOHAIBHBIMH METOJAaMH,
BHOCHUTbH HEOOXOIMMbIE KOPPEKTUBBI B X0O/I€ PELICHUS 3aJauu.

OcobenHocThIo pasnena «KoMIuiekcHble Ynuciay sBIsSeTcs To, YTO MaTepHal BIepBble OyaeT
Bmou€éH B Kumbl EI'D. B paszpene usydaercs anreOpamdeckas ¢opma U reomMeTpuyueckas
MHTEpIpEeTanys KOMIUIEKCHBIX YHCENl, a TaKKe TPUTOHOMETphYeckas (opMa KOMIUIEKCHBIX
qucel, KOPHU MHOTOWIEHA M MoKa3aTelabHas (hopMa KOMIUIEKCHBIX yucesl. MaTepual JaHHOTO
paszzienia HOCUT MPHUKJIATHON XapaKTep U yYUTHIBAE€T B3aMMOCBS3h CHCTEMbl HAYYHBIX 3HAHHUHA U
METO/1a TO3HAHUSI — MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS, IPEICTABIISIET IUPOKHE BO3MOKHOCTHU
JUIS  pa3BUTHS ~ QITOPUTMHUYECKOTO  MBINUICHHS, OO0ECIIEYMBAaeT OMBIT  MPOTYKTHBHOM
NeSITebHOCTH JUIS Pa3BUTHS MOTUBAIIMM K OOYYEHHIO U UHTEJUIEKTA.

Martepuan pasgena «3agaHus A7 TOBTOPEHHUS» TMpeAHA3HAYEeH Ui TOBTOPEHHS
U3Y4EeHHOTO MaTepuayia, B HEM WCIIONB30BaHbl 33/1a4M INKOJBHBIX BBITYCKHBIX JK3aMEHOB H

KOHKYPCHBIX 5K3aMCHOB B BY3bI CTpPaHBbI.



O0mas xapakrepucTuka Kypca moayJs «I'eomerpus»

Conepxxkanne Kypca reoMerpuu B 11 Kkjacce MpeACTaBICHO B BUJE CIEAYIOIIMX
coJlepKaTeNbHbIX pa3aenoB: «KoopauHaTel U BEKTOpPHI B IMPOCTpaHCTBE», «Tena BpalieHUs»,
«O0BEMmbI Ten. [Tnomane chepo», «I'eomMeTprs B UCTOPUUECKOM Pa3BUTHI.

Paznen «KoopauHaTbl U BEKTOPBl B MPOCTPAHCTBE» PACIIUPSIET MOHATHS, U3YUECHHBIE B
Kypce reomeTpun 7—9 KiaccoB, a Takke METOJbl uccienoBaHus. Llenapio u3yueHus 1aHHOTO
pazznena sBuseTca (HOpMUPOBAHHE YMEHHS NPUMEHSATh KOOPAMHATHBIA METOJA [UIS PEIICHHS
pa3IMYHBIX TEOMETPUUYECKUX 3a/1a4.

Martepuan pasnena «Tema BpaiieHus» CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH B
OpraHu3alliil M TPOBEJCHUU HCCIICAOBAaHUHI, BOOOpPaXXEHHUS W TBOPYECKUX CIIOCOOHOCTEH
y4alxcs.

Marepuan paznena «O0bémbI Ten. [Lnomans cheps» GopMHUpPYET NpecTaBIeHus 00 00IuX
uaesX M METOJaX MaTeMaTHYecKOro aHaiu3a W reomerpud. llenb wu3ydeHus pazgena —
IPUMEHEHHE MaTeMAaTUYECKOro ammapaTra Uil peUIeHHs] MAaTeMaTUYeCKUX U HPAKTUYECKUX
3a/1a4, a TaKXkKe JUIs JI0Ka3aTeJIbCTBA PsiJla TEOPEM.

Paznen «['eomeTpusi B UCTOPUYECKOM Pa3BUTHIY MO3BOJSET CPOPMUPOBATH MPEACTABICHUE
0 KYJIbTYPHBIX U HCTOPHUYECKUX (PaKTOpax CTAHOBICHHUS MAaTEMaTHUKU KaK HAyKH, O LIEHHOCTU
MaTeMaTUYECKUX 3HAHUNM U UX IPUMEHEHUN B COBPEMEHHOM MUDE, O CBSI3U HAYYHOI'O 3HAHUS U
LIEHHOCTHBIX YCTaHOBOK.

JInuHocTHBIE, MeTanpe/IMeTHbIE U NPeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI COJepP:KaAHUSA
Kypca MaTeMaTHKH

W3ydyeHne kypca MaTeMaTHKHU IO JaHHOM HporpaMme crnocoOCTBYET (OPMUPOBAHUIO Yy
yyaluxcs JIMYHOCTHBIX, METalmpeIMETHBIX U MpPEeIMETHBIX pe3yJbTaTOB  OOy4eHMs,
COOTBETCTBYIOLMX TpeboBaHusM denepanbHOro rocynapcTBEHHOIO  00pa30BaTENLHOTO
CTaHJapTa cpeHero oouero oopa3oBaHusl.

JInuHOCTHBIE pe3yJIbTaThI:

1) BocnuTaHWE POCCHICKOM TIpakJaHCKOM WAEHTUYHOCTU: TMAaTPUOTHU3Ma, YBaXXEHUA K
OteudecTBy, OCO3HAHHUE BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) QopMmHupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKH U OOILECTBEHHOW MPaKTUKU;

3) OTBETCTBEHHOE OTHOIIEHHWE K OO0yYEHHI0, TOTOBHOCTh M CIHOCOOHOCTh K CaMOPa3BUTHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEU JKMU3HHU; CO3HATEIbHOE OTHOIIEHHE K HENPEPhIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIIHONW MPO(pecCHOHATFHON M 00IIIECTBEHHON JAEATEIbHOCTH;

4) oco3HaHHBIN BBIOOP OymyIieil mpodeccrnoHaIbHON MeATeThHOCTH Ha 0a3e OPUEHTUPOBKH B

Mupe npodeccuil U NpopecCHOHANbHBIX MPEANOYTEHUI; OTHOLIEHHE K MpPOQecCHOHaTbLHON



JNESTEIbHOCTH KaK K BO3MOXKHOCTH YyYacTHsi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
TOCYIapCTBEHHBIX W  OOIICHAIMOHAIBHBIX  TpoOJieM; (OPMUPOBAHHUE  YBAKUTEIHHOTO
OTHOILIEHHUS K TPYAY, PA3BUTHE OIbITA YYaCTHS B COLMAIBLHO 3HAYUMOM TPY/IE;

5) ymMeHHe KOHTpPOJIMpOBATh, OLIEHWBATh U AHAIU3UPOBATH IMPOLECC U PEe3yNbTaT y4eOHOH U
MaTeMaTU4YeCKOU e TEeIbHOCTH;

6) yMeHuE yNpaBIATh CBOCH MO3HABATEIHLHOM JIEATEIbHOCTHIO;

7) yMeHHe B3aUMOJICHCTBOBATh C OJJHOKJIACCHUKAMH, JCTbMHU MJIA/IIIETO BO3pacTa U B3POCIbIMU
B 00pa3oBaTeabHOM, OOLIECTBEHHO MOJIE3HOM, Yy4yeOHO-UCCIEA0BATEIbCKOM, MPOEKTHON U
JpYrux BUAaX A€ATEIbHOCTH;

8) KPUTHYHOCTb MBIIUICHUS, WHUIHAATABA, HAXOIYUBOCTh, AaKTUBHOCTh TIPH pEUICHUU
MaTEeMaTUYECKHX 3aJ1ay.

MeranpeameTHslie pe3yJbTaThl:

1) ymMeHue caMOCTOSITENbHO ONPEAETSATh LEIN CBOCH JesTeNbHOCTH, CTaBUTh U (POPMYIHUPOBATH
J1s1 ceOst HOBBIE 3a/1a4u B yuéoe;

2) yMEHHE COOTHOCHUTh CBOW [IEHCTBHS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEU JEATEIBHOCTH B MPOIECCe JOCTHXKEHUS pe3ylbTara, ONPEeAeNsiTh CIOCOObI
NEHCTBUI B paMKax MPEeASIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;

3) yMmMeHHE CaMOCTOATENIbHO MPUHUMATh PEIICHHs, MPOBOIUTH aHAIM3 CBOCH ACSITEIBHOCTH,
MPUMEHSATH Pa3JIMYHbIE METO/IbI IO3HAHUS;

4) BnameHue HaBbIKAMU I[I03HABATEIbHOW, Y4eOHO-MUCCIENOBATENbCKOW U MPOEKTHOU
JesATeTbHOCTH;

5) dopmupoBaHHE TOHATUWHOIO ammapara, yMEHHUs cO3/JaBaTh OOOOIIEHHUs, yCTaHABIMBATH
aQHAJIOTUM, KJIAaCCH(PHUIIMPOBATh, CAMOCTOSATEIHHO BHIOMpPATh OCHOBAaHHMS W KPUTEPUU IS
KITacCU(UKALINN;

6) yMEHHE yCTaHaBIUBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PaCcCyKIEHHUE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTHHU) U JIeJIaTh BHIBO/IBI,

7) ¢opmMupoBaHHE KOMIIETEHTHOCTH B  0O0JacTH  HUCHONB30BaHUS  HH(POPMAIIMOHHO
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) yMeHHe BHIETh MAaTEMAaTHYECKYI0 3aJady B KOHTEKCTE MPOOJIEMHOW CUTYyallMd B JPYTUX
TUCIUTIIINHAX, B OKPYKAIOIIEH KU3HH,

9) yMeHHe caMOCTOSITENIbHO OCYIIECTBIATh MOUCK B PA3MUYHBIX HCTOYHUKAX, OTOOpP, aHAM3,
CHUCTeMATH3allMi0 W  Kilaccupukanuio  HwHPOpMAIMKM, HEOOXOIWMON  Ans  pelieHus
MaTeMaTU4YeCKuX MpoOJieM, MPENCTaBlIATh €€ B TMOHATHOW (opMme; MpPUHUMATh pEIICHUE B

YCIIOBUSX HETIOJHOMN MJIM N30BITOYHOM, TOUHOM WM BEPOSTHOCTHOM



uHpOpPMALIUK; KPUTHYECKH OLIEHUBATh U HHTEPIPETHPOBATH MH(POPMALMIO, MOIYYaEMYIO U3
Pa3IMYHbIX UCTOUYHUKOB;
10) ymeHue UCI0J1b30BaTh MaTEMAaTHYECKHE CPEACTBA HAJISIIHOCTH (rpad UKy, TaOJINIbl, CXEMbI
U JIp.) A7l WIUTIOCTPALIMK, HHTEpIPETaliy, apryMeHTaluHy;
11) ymeHue BBLABUTaTh TUIOTE3BI IPY PELICHUH 3a/1a41, TOHUMATh HE0OX0AUMOCTh MX
IIPOBEPKU;
12) noHuMaHue CyIHOCTH alTOPUTMUUYECKUX NPEANUCAHUNA U YMEHUE AEWCTBOBATh B
COOTBETCTBUHU C IIPEIJIOKEHHBIM aJITOPUTMOM.
IIpenmeTrHble pe3yJibTaThI:
1) oco3HaHue 3HaYEHMs] MATEMAaTUKH B ITIOBCEIHEBHOM JKU3HU UEJIOBEKA;
2) mpeICTaBICHUE O MATEMAaTHIECKOM HayKe KakK chepe MaTeMaTHIeCKOU e TEIIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTHUS LIUBUIIN3ALINH;
3) yMeHMe ONUCHIBATH SIBJICHUS PEAIbHOTO MUPA HA MAaTEMAaTUYECKOM SI3BIKE; ITPEJICTABICHHUE O
MaTeMaTUYECKUX MOHATUAX U MaTEMaTHYECKUX MOJIESIX KaK O BayKHEHIIIEM HHCTPYMEHTApUH,
MO3BOJISIOIIEM OMMCHIBATh U U3y4aTh pPa3HbIE MPOLIECCHI U SBJICHUS;
4) npencraBieHre 00 OCHOBHBIX MOHATHSX, HICSIX U METOJIaX aJireOpbl U MaTEMaTHYECKOro
aHaJIN3a;
5) mpeacTaBiieHUE O MPOLIECCaX U SBJICHUSIX, UMEIOLINX BEPOATHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B peallbHOM MUpPE, 00 OCHOBHBIX IOHATHAX 3JIEMEHTapHOI
TEOPHH BEPOSATHOCTEH; yMEHUE HaXOUTh U OLEHUBATh BEPOSITHOCTH HACTYIJICHHs COOBITUI B
IIPOCTEHIINX MPAKTUYECKUX CUTYALUAX U OCHOBHBIEC XapAaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;
6) BiaJileHue METOAaMH JTOKa3aTeIbCTB U aJITOPUTMaMU PELICHUS; YMEHUE UX IPUMEHSTD,
IIPOBOAMTD JJOKA3aTeNbHbIE PACCYKIACHUS B XOJI€ PELLIEHUS 3a/ay;
7) IpaKTHUYECKU 3HAUMMble MaTeMaTHYeCKHe YMEHHS U HaBbIKH, CIIOCOOHOCTh UX MPUMEHEHHUS K
PELIEHUI0 MaTEMaTUYECKUX U HEMATEMaTUYECKUX 3314, [TPEAIIOIaratolie yMEeHHe:
»  BBITIOJHSTH BEIYUCIICHUS C ICHCTBUTEIHHBIMI U KOMIUIEKCHBIMHU YUCIIAMH;
» pemiaTb  palMOHANbHBIC,  HppAIlMOHAIBHBIC,  IIOKa3aTeNbHBIC, CTENCHHBIE U
TPUTOHOMETPUYECKHE YPABHEHHUSI, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB;
» peliath TEKCTOBBIE 3a/a4d apu()METHYECKUM CIIOCOOOM, C MOMOIIBIO COCTABICHUS U
pelIeHusl ypaBHEHUH, CHCTEM YPAaBHEHHUI U HEPABEHCTB;
» WCIONB30BaTh aNreOpandecKuil S3bIK I OIMMMCAHUS TPEAMETOB OKPYXKAIOIIETO0 MUpPA U
CO3/1aHHS COOTBETCTBYIOIIMX MAaTEMATUUECKUX MOJAEIIEH;
> BBINONHATH TOXAECTBCHHBIE NPEOOPa30BaHUS PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX BBIPAXKEHUH;

> BBINIOJIHATE Oor€panru Ha MHOXKCECCTBAMMU;



» HCCIe0BaTh PYHKLIUHU C TOMOILBIO IPOU3BOIHON M CTPOUTH UX IPaUKH;
»  BBIUUCIATH IUIOIAAHN (HUTYpP U 0OBEMBI TEJl C MOMOIIBIO ONPEACIEHHOTO HHTETPaIa;
» TPOBOAWTH BBIYMCICHUS CTATHUCTHYECKUX XapaKTEPHCTUK, BBIMOJHATH NPUOIMKEHHBIC
BBIYHCIICHUS;
» pemaTb KOMOMHATOPHBIE 3a/1a4H;
8) BNajieHue HaBbIKaMH MCIOIb30BAHUS KOMITBIOTEPHBIX IPOTPaMM IPU PELICHUU
MaTeMaTHYECKUX 3aj1ay.
@DopMbI U CPEACTBA KOHTPOJIS;
Ha ypokax mpoBOAMTCSI KOHTPOJIb B CIACAYIOIINX BUAAX U GopMax:
» KOHTPOJIbHBIE PaOOTHI;
pa30op U aHaIM3 JOMAIITHETO 3a/IaHus;
YCTHBIN CYET;
MaTeMaTU4eCcKuil TUKTaHT;
MaTeMaTHYecKas Urpa;
caMmocTosiTeNbHas paboTa (pereHue 3a/1a4, BBITOJTHEHHE TECTOB);
VHIUBHUIyaJIbHBIC 3aJIJaHHUS TI0 KapTOYKaM;

TEMATUYCCKUC 3a4UCThI,

YV V.V V V V V V

pabotsl B popmare EI'D;

A\

JIOMalIHUE KOHTPOJIbHBIE PAOOTHI.

OobocHoBaHMe (pOpM M METOI0B NPENOIABAHMS:

@opmbl  OpraHM3ali  y4eOHOW JAESITeTbHOCTH YyYalllUXCS HOCAT WHIWBUIYaIbHBIN
XapakTep, NpeaycMOoTpeHa paboTa B mapax, padoTa B MaiblX rpymnmnax. BpemeHHble pamku
pelIeHNsT MHOTUX 3aJady HEe OTPaHUYMBAIOTCS OJHUM YPOKOM M JIONYCKalOT pa3Hble YPOBHU
noctwkeHuss.  na  nud¢depeHIUMpoBaHHOTO  MOAXOAAa K yJalluMCs — HCHOJb3YIOTCA
pPa3sHOYpPOBHEBbIE KOHTPOJIbHBIE pabOTHI, JOMAIIHHWE MPOBEPOUYHBbIE PAOOTHI JAJS ydaIlUXcs,
JUCTaHIIMOHHBIE (OpMBI paboThI. i1 0TpabOTKM U MPOBEPKHU 3HAHUM 3allIaHMPOBAHBI YPOKH C
npumenenneM WKT (MaremaTuueckue [WKTAHTBI, TECTOBBIM KOHTPOJb, YCTHBIM CUeT,
00BsICHEHHE HOBOTO MaTepuaa).

IIporpamma cocraBieHbl Ha OcHOBe [OCylapcTBEHHOrO CTaHIapTa CpenHero (IOJHOTO)
obmero oOpa3oBanuss Mo maremaTuke. CucTeMa YpPOKOB YCIIOBHA, HO BCE K€ BBIICISIOTCS
CJIETYIOIINE BUJIBI:

> Ypok-iaekuusi. [Ipenmnonaraiorcsi COBMECTHBIC YCHIIHMSI YYUTENS W YYECHHKOB IS

pereHus obuei mpobieMHON Mo3HaBaTeNbHON 3a1aun. Ha TakoM ypoke HMCIONb3yeTcs
JIEMOHCTPALIMOHHBIA MaTepuajd Ha KOMIIbIOTepe, pa3pabOTaHHBIA y4YUTENEeM WIIU

YUC€HUKaMH, My.]'II)TI/IMe)II/II\/'IHBIe IMPOAYKTHI.
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Ypok-npaktukym. Ha ypoke yuwammecs paboTalOT Haja pa3lIuYHBIMU 33JaHUSMHU B
3aBUCHMOCTH OT CBOEH MOATOTOBICHHOCTH. BUIBI pabOT MOTYT OBITH CAMBIMH Pa3HBIMU:
MUCbMEHHBIE HCCIICOBAaHUs, PEIICHUE PA3JIMYHBIX 337a4, U3yUYE€HUE CBOWCTB PA3JIMYHbIX
GbyHKIUH, TpaKTUYECKOe MPUMEHEHHE Pa3IMYHbIX METOJIOB petieHus 3a1ad. Kommbiorep
Ha TaKUX YPOKaxX MCHOJb3YETCs KaK J3JICKTPOHHBIA KAJIbKYJIATOP, TPEHAXEP YCTHOTO
cdera, BUpTyallbHas 1a00paTopus, UCTOYHUK CIIPABOYHON MH(POPMAIUH.
Ypok-ucciegopanue .Ha ypoke yuammecs pemialoT  NpoOOJIEMHYIO — 3ajady
HCCIIEA0BATENIbCKOr0 XapakTepa aHAIMTUYECKUM METO/IOM U C IOMOILBIO KOMITbIOTEPA €
HCIOJIb30BaHUEM PA3JIMYHBIX JTAOOPATOPHIA.

KoM0uHupoBaHHBbIN YPOK MperoaraeT BEIOJIHEHUE PadOT U 3aJaHUil pa3HOTO BUA.
Ypoxk pemenusi 3aga4. BeipaOaTbiBaloTCsl y y4yalluxcsi YMEHUS U HAaBBIKUM PEIICHUS
3a/1a4 Ha ypOBHE 00s3aTEIbHON M BO3MOXKHOW MOATOTOBKE. JI1000M ydammiics MOKeT
UCIIOJIb30BaTh KOMITBIOTEPHYIO HMH(OpPMAIMOHHYIO ©0a3y 10 MeToJaM pelIeHUs
Pa3NMYHBIX 33]1a4, 10 CBOHCTBAM AJIEMEHTAPHBIX QYHKIUN U T. 1.

Ypok-tect. TecTupoBaHWE MPOBOIUTCS C IEIBIO JUATHOCTUKHA TPOOETIOB 3HAHWIA,
KOHTPOJISI YpOBHSI OOYUYEHHOCTH Y4alluXcs, TPEHUPOBKU TEXHHKE TeCTUPOBaHUS. TecTbl
MpeJiaraloTcss Kak B II€YaTHOM, TaK WU B KOMIBIOTEpHOM Bapuante. [Ipuuem B
KOMITHIOTEPHOM BapHaHTE BCET/Ia C OTPAaHUYCHHUEM BPEMEHHU.

Ypok-3auer. YCTHBIM ONPOC yHaIIUXCS IO 3apaHEE COCTABICHHBIM BOIIPOCAM, a TaKkKe
peuieHue 3a1a4 pasHoro ypoBHs 110 U3yYEHHOU TEME.

Ypok-camocrosiTenbHasi padora. Ilpennaratorcs pa3Hble BUABI CaMOCTOSITENIBHBIX
paboT: JBYXYpOBHEBass — YpPOBEHb O00S3aT€NbHOM TOJITOTOBKH - «3», YPOBEHb
BO3MOXXHON MOATOTOBKH - «4» U «5»; OONbIION CIUCOK 3aJlaHUil pa3HOTO YpOBHS, U3
KOTOPOTO YYaIIUICS pelIaeT ux Mo CBOeEMY BHIOODY.

Ypok-koHTpoabHas padora. [IpoBonuTcs Ha ABYX YpOBHSIX: YPOBEHb 00s3aTelbHON

MOATOTOBKH - «3», YPOBEHb BO3MOXKHOM MOJITOTOBKH - «4» U «5».
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2. PA3JIEJI «IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O IPEIMETA MATEMATHKA»

Monayas «Aaredopa u Hayajia MaTeMaTH4ecKoro anaausa» (11 kiace)

Yuciia v BeJIMYUHBI

Buinycknuk nayuumca:

» OIepHpOBaTh MOHATHEM «paJUaHHAs Mepa YIia», BBIIOIHATH MPeoOpa3OBaHMs PaJuHaHHON
MepbI B TPAAYCHYIO U IPalyCHON MEpHI B paJiMAHHYIO;

BuinyckHuk noayuum 603m0x4cHOCHIb:

» WCIOJIb30BaTh PA3IMYHBIE MEPhl U3MEPEHHs YIJIOB IIPU PEIICHHH T'€OMETPHUYECKHX 3a1ad, a
TaKXKe 3a]1a4 U3 CMEKHBIX TUCIUIUIMH;

Beipakenus

Buinycknuk nayuumca:

» OIepHupoBaTh MOHATHSAMHU KOPHS N- CTENEHM, CTENECHU C PAlMOHAIBHBIM II0Ka3aTeseM,
CTEIEHH C JACHCTBUTEIbHBIM I0KA3aTENEM,

» TPUMEHATH HOHSATHS KOPHS N-i CTETIeHH, CTENICHN C PAllHOHAIBHBIM IIOKA3aTeIeM, CTEIICHH C
NEHCTBUTENBHBIM [1I0KA3aTEJIEM U UX CBOMCTBA B BBIUYMCIICHUSAX U IIPU PELICHUHU 33]1aY;

» BBINOJHATH TOXJICCTBEHHbIE NPEOOpa30BaHMs BBIPAKCHUH, COJCPXKAIIMX KOpPEHb N-i
CTENEHH, CTENEeHM C palMOHAJIBHBIM I[IOKa3aTelleM, CTEeNEeHU C JACHCTBUTEIbHBIM
[OKa3aTeseM;

» OmnepupoBaTh MOHITUAMHU: KOCUHYC, CHHYC, TAHT€HC, KOTAHT€HC YTJIa IIOBOPOTa, apKKOCHHYC,
apKCUHYC, ApKTaHI'€HC U aPKKOTaHTEHC;

»  BBINOJHATH TOXX/JIECTBEHHBIE IPEOOPa30BaHMsI TPUTOHOMETPUIECKUX BBIPAKCHUI.

BuinyckHuk nosyuum 603m0xucHOCHIb:

» BBINIOJHATH MHOTOIIATOBBIE TPEOOPA30BaHMS BBIPAKECHUH, NPUMEHSS HIMPOKHHA Habop
CIOCO0OB U MPUEMOB;

» TpPHUMEHATh TOXICCTBEHHBIE TPEOOpa3OBaHMs BHIPAKCHWH JJIsI PEUICHUS 3a1ad |3

Pa3IMYHBIX Pa3ZeiioB Kypca.
YpaBHeHHUs M HEPABEHCTBA

Buvinycknuk nayuumca:

> peiaTh UppaAllUOHAIBHBIC, TPUT'OHOMETPHUYCCKUC YPABHCHU A, HCPABCHCTBA U UX CUCTCMBI,
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» TMOHUMATh YPaBHCHUE KaK BXKHEUIIYI0 MATEMaTHUCCKYIO MOJICIb JIUIsl ONTUCAHUS U U3yUCHUS
pa3HO0Opa3HbIX peabHBIX CUTYAIM, PEIIaTh TEKCTOBBIE 33/1a4H aIreOpanuyecKuM METOI0M;

» TPUMEHATH TpapUUuECKUE MPEICTABICHHS IS UCCIICAOBAHMS YPABHCHHIA.

Boinycknuk nosyuum 603mM0MCHOCHIb:

» OBIIAJICTh NMPUEMAMHU PEIICHUS YPaBHEHHWH, HEPABCHCTB M CHCTEM YpPaBHEHUIA; MPUMEHSThH
ammapar ypaBHEHHMH JIsl peIIeHHs pa3HOOOpasHBIX 3aJad M3 MAaTEeMaTHKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

» TNPUMEHATh TpapHUuecKue IPEICTABICHUS JUIsl WCCIEIOBAaHUS YPABHCHUH, HEPABEHCTB,
CUCTEM ypaBHEHMH, COAEPKALLUX apAMETPHI.

DOyHKIUUHA

Buvinycknuk nayuumca:

» TOHUMATh W WCIOJb30BaTh (DYHKIIMOHAIBHBIC MOHSTHUS, SA3BIK (TCPMHUHBI, CHMBOJINYCCKHE
0003HauCHHUS ),

BBITOJIHATH TIOCTPOCHHUE IPaUKOB (GYHKIUH C TOMOIIBIO FTEOMETPHUIECKUX MTPeoOpa3oBaHui;
BBINIOJIHATE TIOCTPOCHHE TpaUKOB BUAA ) =A1/X CTENCHHBIX, TPUTOHOMETPUYECKUX,

00paTHBIX TPUTOHOMETPHUYECKUX (DYHKIIUIA;

» HCCIe0BaTh CBOMCTBA (DYHKITHIA,

» TOHUMATh (PYHKIMIO KaK BKHEHIITYI0 MAaTEMAaTHUECKYIO MOJEIb JUIsl OTMCAHUS IIPOIIECCOB U
SIBJIGHUN OKpPY)KAIOILIEr0 MHpa, NPUMEHATh (YHKUUOHAJIbHBIA $3BIK JUISI ONUCAHUS MU
HCCIIEIOBaHMS 3aBUCUMOCTEN MEXy PU3NUECKUMU BETUUMHAMM.

Boinycknuk nonyuum 603M0MCHOCHIb:

» TPOBOJMTH HCCIEAOBAHUS, CBS3aHHBIC C M3yYEHHEM CBOWCTB (YHKLHUH, B TOM YHCIE C
HCIIOJIb30BAaHUEM KOMIIBIOTEPA;

» HCIONIb30BaTh (DYHKIIMOHAJIBHBIC TIPEICTABICHUSI U CBOMCTBA (YHKIWH JUTSI PEIICHHs 33124
13 Pa3JINYHBIX Pa3[elI0B Kypca MaTeMaTHKHU.

DJIeMeHTBhI MAaTEMATHYECKOI0 aHAIN3a

Buvinycknuk nayuumcea:

» TIOHMMAaTh TEPMHHOJIOTHIO U CUMBOJIUKY, CBS3aHHYIO C TIOHSATHSIMH ITPOU3BOIHOM;

» peuiaTh HEPaBEHCTBA METO/IOM MHTEPBAJIOB;

» BBIYUCIATH NPOHU3BOAHYIO (DYHKIINH;

» WCIOJIB30BaTh MPOHM3BOAHYIO JUIS HMCCIIEAOBAHUS W TOCTPOCHUS TpaduKOB (QYHKIHM;
ITOHUMATh F€OMETPUYECKHUI CMBICT IIPOU3BOJHOM.

Boinycknuk nonyuum 603M0HCHOCHLb:

» chopMHpOBaTh NpEICTABICHUE O Mpejeie QYHKINU B TOUKE;
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» chopMupoBaTh MPEACTABICHUE O MPUMEHECHHH T'€OMETPHYECKOTO CMBICIA MPOU3BOIHOMB

KypCC MAaTCMATHKHU, B CMCIKHBIX JUCHUIITIMHAX.

Monyanb «I'eomerpusi» (11 kaacce)

IloBTOpPEHME

Pemienue 3amau ¢ mpuMEHEHWEM CBOMCTB (pUTyp Ha IUIOCKOCTHU. 3a/laud Ha JI0KA3aTEIbCTBO
U IIOCTPOCHHE KOHTP NpuMepoB. Mcnonp30BaHue B 3aadax MPOCTEHIIMX JOTMYECKUX MPaBUIL
Pemenne 3aga4 ¢ UCIOIB30BaHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOLIEHUH B IIPSAMOYTOJBHBIX
TPEyrojbHUKaX, (AaKTOB, CBA3aHHBIX C UETBHIPEXyrolbHUKaMu. Pemenune 3amau  c
UCITIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)XXHOCTSIMH. Perienue 3agady Ha M3MEpEHHsS Ha
IUIOCKOCTH, BBIYUCIICHHWE JUIMH M IUIOINAJci. PemeHne 3amad ¢ HMCIOIB30BaHUMEM METOIA
KOOpJUHAT.

Harnsanas crepeomerpus

Qurypsl 1 ux u300pakeHus (TMPSAMOYTOJIBHBIA TapajuieNienume], Ky0, nmupaMua, npu3ma,
KOHYC, IIMIMHAP, cdepa).OCHOBHbIE MOHATHUS CTEpEOMETpUU U HX cBoiicTBa. CeueHus kyba u
terpasapa. Touka, nmpsiMasi ¥ IUIOCKOCTb B IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIIEICTBUS
U3 HUX. B3anMHOE pacronokeHue NpsIMBIX U IUIOCKOCTEW B IpocTpaHcTBe. [lapamienbHOCTH
NpSMBIX U IJIOCKOCTEH B IpocTpancTBe. M300pakeHne npoCTeHIINX TPOCTPAHCTBEHHBIX (BUTYP
HAa IUIOCKOCTH.

ITapajuieIbHOCTD M MEPIEHANKYJ/JISIPHOCTD B IPOCTPAaHCTBE

Paccrosinust  mexny — ¢urypamMmu B IpPOCTpaHCTBE.  YIJIbI B NPOCTPAHCTBE.
[lepnienauKkynsgpHOCTh TpAMBIX U MockocTeid. [Ipoekuus ¢urypsl Ha miaockocts. [IpusHaku
NEPIEHAUKYJIAPHOCTH IPSAMBIX W IUIOCKOCTEM B IpOCTpaHcTBe. Teopema o0 TpEX
NEPIEHIUKYIIApax.

MHOrorpaHHUKH

[Tapannenenunen. CpoiicTBa MpsIMOYTOJIbLHOTO Mapasuienenumnena. Teopema [ludaropa B
npocrtpanctBe. [Ipu3ma n nupamuga. [IpaBunibHas nupamuaa v npaBwibHas npusma. [Ipsmas
NUpaMHUJA. DJIEMEHThl NMPU3Mbl U NHpaMUIbl. BbIUNCIEHHE 3JEMEHTOB IPOCTPAHCTBEHHBIX

¢buryp (p€Opa, quaroHaiu, yribl).
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3. PABAEJ «COAEP/ KAHUE YUYEBHOI'O NPEJIMETA MATEMATUKA»
Monayab «Aaredpa u HavaJjia aHAJIN3a»
IMoBTOpEHUE OCHOBHBIX TeM Kypca ajaredpbl 10 kiaacca (5 yacoB)
®yukuuu. Ipoussoansie. UuTerpaisi (50 yacos)
Oynknuu 1 ux rpaduku. [Ipenen gyHkmu u HenpepbIBHOCTL. OOpaTHBIE (YHKIIUH.
[TpousBonnas. [Ipumenenue nmponsBoanoi. Ileproodpasnas u unterpan. Kontponababie paOoThI:
BXOJIHas1, MpoMexyTo4Has 3a | nonyroaue, no remam: @ynkuuu. Ilpoussognas. [Ipumenenue
npou3BoaHoM. [lepBooOpasHast u uaterpai. (7)
Ypasuenusi. HepaBencrBa. Cucrembl (46 yacoB)
PaBHOCHJIBHOCTH ypaBHEHHI 1 HEPABEHCTB. Y paBHEHUSA-CIICICTBUA. PaBHOCHIIBHOCTD
YpaBHEHUI U HEPABEHCTB CUCTEMAaM. PaBHOCHJIBHOCTh YPAaBHEHUI HA MHOKECTBAX.
PaBHOCHJIBHOCTh HEPAaBEHCTB HA MHOXKECTBaX. MeTO 1 IPOMEKYTKOB sl YPAaBHEHHU U
HepaBeHCTB. Vcnonb30BaHNe CBOMCTB (PYHKIINI MTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.
CucreMbl ypaBHEHUN ¢ HECKOJbKMMH HEU3BECTHBIMU. Y paBHEHMsI, HEPABEHCTBA U CUCTEMBI C
napameTrpamu. KoHTponsHbIE paboThI IO TeMaM: PaBHOCHIIBHOCTh YpaBHEHUM U HEPABEHCTB
CcHUCTEMaM, PaBHOCUJIBHOCTh YPaBHEHUI Ha MHOXECTBaX. PABHOCUIIBHOCTh YPaBHEHUN U
HEpaBEHCTB Ha MHOXECTBax. MeTo1 MPOMEKYTKOB ISl YDaBHEHUI U HEPABEHCTB,
UCIIOJIb30BAHUE CBOWCTB (DYHKIIUI, CHCTEMbI YPAaBHEHHUH ¢ HECKOJIbKUMHU HEU3BECTHBIMHU. (3)
Komnuiexcnbie yuca (8 yacon)
Anrebpanueckas popMa U reoMeTpudecKas HHTEpIpeTays KOMIUIEKCHBIX YHCEI.
Tpuronomerpuueckas popMa KOMIUIEKCHBIX uncen. Kopau MHorouneHos. [lokazarenpHas
dopma koMIuieKCHBIX unces. KontponsHas padota no Teme: Komrmiekchbie uncina. (1)
IMoBTOpeHUe Kypca ajredpbl H HAYAJ MATEMATHYECKOr0 aHau3a (27 4acoB)

Urorosast npomexyTouHast artecranus. (1)

Monyasb «I'eomerpus»
IloBTOpEeHne Kypca reomerpuu (4 yaca)
Koopaunatel u BekTopbI B mpocTpancTie (13 yacos)
JlexapTOBBI KOOPJMHATHI TOUKU B MMpocTpaHcTBe. BekTopkl B mpocTpancTBe. CiioxeHue u
BbIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. ['omorerns CkansipHoe POU3BEICHHE

BEKTOPOB. ['eomeTpryeckoe MeCTO TOUEK IMPOCTPAHCTBA. Y PaBHEHUE MIIOCKOCTH.
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KonrponpHas padota no teme: KoopauHaTtsl BekTopa B mpoctpaHcTse. (1)
Tesa BpameHus (22 yaca)
Humuaap. KomOunanmu numuaapa u npusmel Konyc Yceuénnsiii konyc KoMmOnHanmum Konyca u
nupamuisl Chepa u map. Ypasuenue cepsl Bzaumuoe pacrnosoxenue cepsl U MI0CKOCTH
MHororpaHHHuKH, ONMCaHHbIE 0KOJI0 cepbl KomOuHamu nmimuapa u chepbl, KoHyca U cepsl
MHororpaHHuKH, Bliucanuble B chepy. Konrponsabie padboTsl o Temam: Llununap, konyc. Tena
BpaileHus. (2)
O0bémbl Tea (15 yacoB)
O06béM Tena. @opMyIbl Uit BBIYUCIEHUS 00bEMa pu3Mbl. DOPMYIIBL ISl BBIYUCIEHUS 00BEMOB
nupamMuIbl U yceu€HHoi nmupamuabl. O0bEMBI Ten Bparenus. [Inomans chepsl. KonTponasHbie
pabotsl o TeMam: O0béM upamuibl. OOBEMBI TE BpameHus. (2)
HroroBoe nosropenune moay.s «'eomerpus» (9 yacoB)
HtoroBast KOHTpOJIbHAsE paboTa 1o reometpud. (1)
Conep:xanue BIIM «Yucia u ux cBoiicTBa. 3a1auu HA CMeKAJIKY» (5 4acoB)

> Pemenne 3amanuiit EI'D o teme «Ywucnaa u ux cCBOMCTBAY,
Pemenue 3ananuit EI'D o teme «HucnoBsie HAOOPHI Ha KApTOUKaX U JOCKAX»;
Pemenue 3aganuii EI'D no teme «llocnenoBarebHOCTH U IPOTPECCUI |

Pemenue 3ananuii EI'D o teme «CroxKeTHbIE 3a1a4u: KUHO, T€ATP, MOTKH BEPEBKUY;

Y V V V

Pemenue 3ananuii EI'D o teme «3afaun Ha CMEKalKy».
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4. PA3ZJAEJ «TEMATHYECKOE INIAHUPOBAHMUE>

Oo0o3Hauenuns:

BIIM - BHyTpM peIMETHBINA MOIYJIb.

Ne
ypoka
mno
MOPAIKY

OcHoBHOE CoAepKaHue Mo TeMaM
/

Copep:xaHue ypoKoB

KoaunuecTrBo
4acoB,
OTBOJAUMBIX
HA U3yYeHue
TEeMBI

KonrpoabHnbie
padoTsI

I. MoayJab «Asiredpa 1 HaYaja MaTeMaTH4eCcKOro

AHAJIN3A»

136

HOBTOpeHI/Ie Kypca anreﬁpbl H HAYAJI MATEMATHYECCKOIro aHajim3a

10 ki1acca

5

PaL[I/IOHaJIbHBIe YpaBHCHHA U HCPABCHCTBA

Crenennas ¢pynkiusi. CBOMCTBa KOPHS 1-0i CTEIIEHU

[ToxazarenbHble U TOrapu(PMUUECKUE YPAaBHEHUS U
HEpaBEHCTBA

[TpeoOpa3zoBaHuss TPUTOHOMETPUUYECKUX BBIPAXKEHUN

TpI/IFOHOMCTpI/I‘ICCKI/Ie YpaBHCHHA U HEPABCHCTBA

| ) &2

Ba 1. ®yukuuu. [Ipoussoanvie. UuTerpassl.

oy
o

DyHKIMH U UX rpadpuku

OnemeHTapHbIle GYHKIUN

Ob6nacth onpezneneHus U 00J1IaCTb U3MEHEHUS (DYHKIUH.
OrpaHnyeHHOCTh (DYHKIHH

YeTHOCTh, HEYETHOCTD, IEPUOINYHOCTD (DYHKIUI

[TpomexyTku Bo3pacTaHusl, yObIBaHUS,
3HAKOMOCTOSIHCTBA U HYJIU (QYHKIIMH

R || P ||

HccnenoBanue (yHKIMH M MOCTPOEHHE UX TpauKoOB
AJIEMEHTapHBIMU METOAAMHU

OcHOBHBIE c11OCO0BI TpeoOpa3oBaHusl rpauKoOB

I'paduku pyHKIMH, coaep)KaMX MOYIN

I'paduku cIOKHBIX QYHKITHIA

Bxoanan KOHTPOJIbHAs
(agMUHHCTPATHBHAS)

pabora

IIpenes GyHKUMH M HENPEPLIBHOCTH

[TonsiTue npenena pyHkuuu

OI[HOCTOpOHHI/Ie MMPEACIIbL

CaoiicTBa npeienoB QyHKIUN

IToHsATHE HEMPEPBIBHOCTH (PYHKLIUHU

HenpeprIBHOCTE 351eMEHTapHbIX PyHKINN

PaspeiBHBIE QYHKIIMT

OopaTHble pyHKIMH

[Tonsitue ob6paTHON QyHKIIUN

KonTpoubnasi padora Nel no reme « PyHKIMN»

B3anmuo oOpatHble GYHKIINH

OO6patHble TPUTOHOMETpUYECKHE (DYHKIIMU

ITpumepsl HCII0JIb30BAHHUS 00paTHBIX

A S e I I I e I I
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TPUTOHOMETPUUECKUX (PYHKIIHMA

IIpousBoaHas

IToHsiTHE TPON3BOAHOM

IIpousBogHas cymmsl. [IponsBoHas pazHOCTH

HenpepbIBHOCTh (YHKIIMH, HUMEIOIICH IMPOU3BOIHYIO.
Junddepennnan

HpOI/I3BOI[HaH IIPONU3BCACHUS. HpOI/I3BOI[Ha$I 4aCTHOI'O

[TpousBoHbIE IeMEHTapHBIX (PYHKINN

[Tpon3BoiHas CIOKHON (QYHKIIUU

[Tpon3BoHas 00paTHOM YHKITUN

KonTpoJubHasi pa6ora Ne2 no teme «IIpousBoanas»

N e I I e I )

IIpumeHeHnne MpoOU3BOIHOM

-
w

MaxkcumMyM ¥ MUHUMYM (YHKIUHU

YpaBHeHUEe KacaTeIbHOU

[TpuOnkEHHbBIE BBIYMCICHUS

Teopembl 0 cpeiHEM

Bo3spacranue u yobiBanue GyHKIHMA

HpOI/I3BOI[HBIe BBICHIUX IMOPAIKOB

Brimykiiocts rpadguka GyHKImn

OKCTpeMyM (YHKIHH C EIUHCTBCHHONW KPUTHYCCKOH
TOYKOU

38.,[[21‘11/[ Ha MAKCUMYM U MUHUMYM

AcuMmnTotsl. JIpo6HO-nuHelHas QyHKIus

[Toctpoenue rpadukoB (yHKIMI C TPUMEHEHUEM
MIPOM3BOTHBIX

Dopmyia u psax Teinopa

KonTposbnas padora Ne3 mo teme «IIpumenenue
MPOU3BOTHOIN»

IlepBooOpa3Hasi M HHTErpaJ

[TonsiTre nepBooOpaszHoit

IIpomexyTouynas arrectamuss (3a 1 moJayroaume,
aIMUHUCTPATHBHAs KOHTPOJIbHAs padora)

3amMmeHa nepeMeHHoﬁ. I/IHTerI/IpOBaHI/IC 110 9aCTAM

ITmonaap KpUBOJIMHEHHON Tparelu

Omnpenen€éHHbIi HHTErpa
[Tpubmxénnoe BBIYHCIICHHUE OIPEIEIIEHHOTO
UHTErpajia

N =Y e I N N K= 1 I S T S e N A L L L R

IIpumeHeHne OIpeIEIEHHBIX HMHTErpaJIOB B
reOMEeTPUUECKUX U (PU3UUECKUX 3a]auax

[Tonsitne muddepeHnnanTbHOro ypaBHEHUS

3anaum, npuBojsAne K - AauddepeHInaIbHbIM
YPaBHEHHUSIM

KonTposbnas padora Ne4 no teme «IlepBoodpasnas
U HHTerpan»

YpaBuenusi. HepaBencra. Cucremsl

46

PaBHOCHJIBHOCTH YPABHEHHI U HEPABEHCTB

PaBHOCHIIbHBIE TpeoOpa3oBaHus ypaBHEHHM

PaBHOCUIIBHEIE Hp606p330BaHI/IH HCPABCHCTB

YpaBHeHusI-CiIeACTBUS

gl kN
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ITousTue YPaBHCHUA-CIICACTBUA

Bo3Benenue ypaBHEHHS B UETHYIO CTENIEHD

[ToTenmpoBanue JorapuPMUIECKUX ypaBHCHUM

pyrue mpeoOpa3oBaHus, NMPUBOIAIINE K YPaBHEHHUIO-
CIIEICTBUIO

[Tpumenenue HECKOJIBKUX peoOpazoBaHui,
HPUBO/SIINX K YPAaBHEHHUIO-CIICJICTBHIO

PaBHOCWJIBHOCTH YPABHEHUI H HEPABEHCTB CHCTEMaM

OCHOBHBIE TOHATHUA

Pemrenne ypaBHeHI/Iﬁ C IIOMOIIIBIO CUCTEM

Pemenne  ypaBHeHHS ¢ TIOMOIIBIO  CHCTEM
(mpopomkeHue)

Ypasuenns uza f(0(x)=f(B(0)

Pemrenne HEPABCHCTB C IIOMOIIBIO CUCTEM

Penrenne ~ HepaBeHCTB ¢ TOMOIIbIO  CHUCTEM
(mpopomxeHue)

Hepasencrsa Buza f(a(x)>f(B(x)

PaBHOCHMJIBHOCTD ypaBHe}mﬁ Ha MHOKECTBax

OCHOBHBIC TTOHATHS

Bo3Benenue ypaBHEHHS B UETHYIO CTENICHb

YMHOKEHUE YpaBHEHHs Ha GYHKLUIO

Hpyrue npeobpa3oBaHus ypaBHCHUN

[IpruMeHeHne HECKOIBKUX IPeoOpa3oBaHmit

ypaBHeHI/ISI C JOMOJIHUTCIIbHBIMU YCIIOBUAMU

KonTtpoiubHasn padora Ne§ 1no TEMeE
«PaBHOCHJILHOCTL  ypPaBHeHHH W  HEPABEHCTB
cucteMaM.  PaBHOCHJIBHOCTL  ypaBHEHHH  Ha
MHOKeCTBaX»

PaBHOCHJIBHOCTD HEPABCHCTB HA MHOKECTBAX

OCHOBHBIE TOHATUA

Bo3Benenue HepaBEHCTB B UETHYIO CTENIEHb

YMHOKE€HNE HEPABEHCTB Ha (PYHKIIMIO

Jpyrue npeobpa3zoBaHus HEPABEHCTB

[TprMeHeHne HECKOJIbKUX MTPeo0pa3oBaHui

HepaBeHCTBa C JOTIOJIHUTCIbHBIMHA YCIIOBUSMHA

Hecrtporue HepaBeHcTBa

Metoa npoMe:XKyTKOB J1Jisl yPABHEHHI 1 HEPABEHCTB

ypaBHCHI/ISI C MOYJIAIMU

HepaBeHcTBa ¢ MogysamMu

MeToa HHTEpBAIOB JJIs1 HEMIPEPBHIBHBIX (PYHKLUI

KonTpoabnas paGora Ne6 no Teme
«PaBHOCHJILHOCTL YPAaBHEHMH W HEPABEHCTB HAa
MHOXKECTBaX»

Hcnosb3oBanue CBOMCTB QyHKUMI NPU PeLICEHUH YPABHEHUH H

[ I = IS S
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HEepaBEeHCTB

Hcnonb3oBanue obnacteit CymecTBOBaHUs HyHKIUN

Hcnonp30BaHne HEOTPHUIATEIBHOCTH (DYHKITHI

Hcnonb30BaHue OrpaHMYCHHOCTH (DYHKIUN

Hcnonp30BaHue  MOHOTOHHOCTH M OKCTPEMYMOB
byHKIMI

Hcnonp30BaHne CBOMCTB CUHYCA U KOCHHYCA

CucreMbl ypaBHEeHHM ¢ HECKOJILKHUMU HEU3BECTHBIMHU

PaBHOCHIILHOCTEL CUCTEM

CI/ICTeMa'CJ'IeI[CTBI/IC

MeTto 3aMeHbI HEM3BECTHBIX

Paccyxnenus ¢ 4MciI0BbIMU 3HAYCHUSIMH IIPU PELLICHUN
CHUCTEM YpaBHEHUHI

N N R K N S T I SN S

KonrTposbnass padora Ne 7 mno Teme «Merton
NPOMEXXYTKOB [IJI1 YPAaBHCHMH M HEPABEHCTB.
Hcnonb3zoBanue cpoiictB  (ynkumii. Cucremsl
YPABHEHHI ¢ HECKOJIbKHMH HEH3BECTHHIMH

YPaBHeHI/Iﬂ, HEPaBE€HCTBA U CUCTEMBLI C MapaMeTpaMu

YpaBHEHHUS ¢ TapaMETPOM

HepaBencrsa ¢ mapameTpom

CucreMbl ypaBHEHUI ¢ TapaMeTPOM

3aiauu ¢ yCIOBUAMHU

KoMmiiekcHbIe 4nciia

Anredpaun

yeckasi popMa U reoMeTpuUecKasi HHTePNpeTanus
KOMILIEKCHBIX YHCel

Anre6panyeckas popMa KOMIIJIEKCHOTO YUCIIA

COHpS[)KeHHI)IG KOMIIJICKCHBIC YU CJia

FCOMeTpI/IqCCKaH HUHTCPpHPCTALINS KOMIJICKCHOTI'O YHCJIa

TpI/II‘OHOMeTpl/I‘IeCKaﬂ c])opMa KOMIIJIEKCHBIX YHCEJI

Tpuronomerpuyeckas GopMa KOMIUIEKCHOTO YHCIIa

KOpHI/I 13 KOMILJIEKCHBIX YHCEI U UX CBOMCTBA

KOpHI/I MHOro4wieHoB. Iloka3aTeabHasi (])opMa KOMIIJICKCHBIX YHCEJI

KOpHI/I MHOI'O4YJICHOB

[Toka3zarenbHas (popMa KOMIUIEKCHOTO YUCIIa

KontpoabsHasi pa6ora Ne 8 mo teme: «KomniekcHbie
YHCJIa»

R (RPN FRPRIN PRI W (oo NI ol I Co N I C I Sl SN

IMoBTOpEHUE M cHCTEMATH3AIUS Y4eOHOT0 MaTepuasa 3a Kypc

aJl

Feﬁpbl N HAYAJI MATEMATHYE€CKOIr0 aHa/JIu3a

N
-~

[Ipocreliline TEKCTOBBIE 3aJayd Ha BBIYMCIEHUE U
MIPOLEHTHI

[Ipocrelilie TEKCTOBBIE 3a7]a4l HA OKPYTJICHUE C
HEJIOCTATKOM U C U30BITKOM

[IpeoOpa3zoBaHMs YUCTOBBIX PAIHOHABHBIX U
UPPaIMOHATBLHBIX BBIPAKCHUH

[TpeoOpa3zoBanus anredpanyecKux BbIpAKEHUN U
npobeii. ITpeoOpa3zoBaHust OyKBEHHBIX

MPPALMOHAIBHBIX BBIPAKEHUIN
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HetictBus co crenensmu. [IpeobpazoBaHus CTENEHHBIX
BBIPAKCHUI

[IpeoOpa3zoBaHMs YUCTOBBIX U OYKBEHHBIX
J0rapru(pMHUUECKUX BBIPKEHUH

Boluncienre 3Ha4eHU TPUTOHOMETPUYECKHUX
BBIPAXKEHUI

[TpeoOpazoBaHus YUCIOBBIX U OYKBEHHBIX
TPUTOHOMETPUYECKUX BBIPAKECHUN

Urenue rpadMKoB U AHMarpaMm

[Ipocreiimue pauyoHanbHbIE YpaBHEHUS
[Ipocreiimne nppaMoHaIbHbIE YPABHEHUS

[Ipocreiimme nmokazarenbHbIE U TOTapU(PMUIECKHE
ypaBHEHUS
[Ipocreiiye TpPUroHOMETPUYECKUE YPaBHEHUS

33.,[[21‘-11/1 C IMPUKJIAAHBIM COACPKaHUECM Ha pallMOHAJIbHBIC
YpaBHCHHA 1 HCPABCHCTBA.

33.,[[21‘-11/1 C IIPUKJIAAHBIM COACPIKAHHUEM Ha
HPppalOHAJILHBIC YPABHCHUSA N HCPABCHCTBA

3aauM ¢ NPUKIAIHBIM COIEP)KAHUEM Ha
HoKaszaresbHble, Jorapudpmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHMS U HEPABEHCTBA

TekcToBbIC 3agaun HA IMPOUCHTHI, CIIJIABbI 1 CMCCHU

TekcToBbIC 3371241 Ha ABUXKEHUE 110 TIPSAMO
TekcToBble 3aJa4l HA JIBH>KEHHE 110 OKPYKHOCTH

TekcToBble 3a7]aun Ha IBUXKEHUE 110 BOJIE
TekcToBbIC 331a4M HA COBMECTHYIO pabOTy
TekcToBble 3a71a41 HA POTPECCHH

Pu3NYEeCKU U TEOMETPUIECKUI CMBICII TIPOU3BOIHOMN
[TpuMeHeHHe NPOU3BOIHOMN K CCIEOBAaHUIO (DYHKIMHA
[TepBooOpa3znas

HccenenoBanue CTENEHHBIX U UPPALMOHAIBHBIX
GbyHKuMi Ha HanOoJIbIIee M HAaUMEHbIIIee 3HAYSHUS
HccenenoBanue 4acTHBIX U POU3BEACHUN HA
HauOoJIbllIee M HaMMEHblIIee 3HaYeHUs

HccnenoBanue noka3aTeabHbIX U JJOTapU(PMUUECKUX
GbyHKUMi Ha HanOoJIbIIee M HAUMEHbIIee 3HAYCHUS
HccnenoBanue TpUroHOMETPUUECKUX QYHKIMI Ha
HauOoJIbllIee M HaMMEHbIIee 3HAYCHUs

UccnenoBanue GpyHKINM 6€3 MOMOIIM MPOU3BOIHON Ha
HauOoJIbIlIee U HAMMEHbIIIee 3HAUeHHUs

PanyonaneHbIE M MppallMOHAIBHBIE
YpaBHEHUs ITOBBIIICHHON CII0KHOCTH

Jlorapudmuueckre u noka3aTelbHbIE YPaBHEHUS
MOBBIILIEHHON CII0KHOCTU

TpuroHomeTprdecKkue ypaBHEHHs MOBBIIIEHHON
CJII0’)KHOCTH

ypaBHCHI/ISI CMEIIIAaHHOTO TUIIA ITOBBLIIIEHHOM
CJIOKHOCTH

163 Hmozosasn npomesricymounas ammecmawusn (npoouwli
EI3)
164 PanronanbHbIe HEpaBEHCTBA TMOBBINIEHHON CIOXHOCTH
165 WppanronanbHple HEPABEHCTBA MOBBIMICHHON
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CJIOKHOCTH

Iloka3aTenbHbIe HEPABEHCTBA ITOBBIIEHHOM CII0KHOCTH 1
Jlorapudmudeckue HepaBeHCTBA MOBBIIICHHON
CJI0XKHOCTH 1
Hepasenctsa ¢ norapudmMaMu 1o nepeMeHHOMY
OCHOBAHHIO
Hepasenctsa ¢ moynem 1
CMeliaHHbIE HEPABEHCTBA
Il. Moayasb «I'eomeTpus» 63
IToBTOpeHue kypca reomerpuu 10 kiaacca 4
KoopanHaThl 4 BeKTOPHI B IPOCTPAHCTBE 13
[TpsimoyronbHas cucteMa KOOpAWHAT B IPOCTPAHCTBE 1
JlexapToBbI KOOP/IMHATHI TOUKH B IPOCTPAHCTBE 1
IloHsiTHE BEKTOpA B IPOCTPAaHCTBE. PABEHCTBO BEKTOPOB 1
Koopaunatel BekTopa. CBsi3pb MEXIy KOOpAMHATAMU 1
BEKTOpa U KOOPAWHATAMHU TOUYEK
CrnosxeHue U BelYuTaHHE BEKTOPOB. CyMMa HECKOJIBKHX 1
BEKTOPOB
[Tpocreiimue 3agaun B KOOpAUHATAX 1
Komnnanapueie Bektopsl. [IpaBuiio mapamienenunena. 1
Pasnoxxenue BekTOopa 1O TpPEM HEKOMILIAHAPHBIM
BEKTOpaM
YMHOKeHHEe BeKTopa Ha uncio. ['omorerus 1
Yron wmexnay Bektopamu. CKalspHOE NPOU3BEACHHE 1
BEKTOPOB
Brruncienne yrioB MeKy NPsIMbIMU U TJIOCKOCTSIMH 1
32 ['eomerpuueckoe  MECTO  TOYEK  IPOCTPAHCTBA. 1
YpaBHEHHE MIIOCKOCTH
Pemrenne 3a1a4 ¢ 1OMOIIBIO METOIA KOOPAWHAT 1
35 Konmpononaa  paooma  (MI-Nel) no  meme 1
«Koopounamut 6exmopa é npocmpancmee»
Tesa BpaieHus 22
38 [lonsiTne nMIMHApa 1
41 [1nomans NOBEpXHOCTH NUIMHAPA 1
44 Pemenue 3agad Ha HaxoKIEHUE DIIEMEHTOB U ILIONIAIHN 1
HOBEPXHOCTH IIMIIMH]IPA
47 KomOuHanmy nuianHapa u npu3Msl 1
50 ITonsTHE KOHYCa 1
53 ITmoniagp MOBEPXHOCTH KOHYCA 1
56 Pemenue 3aau Ha HaXOXAEHUE JIEMEHTOB M IUIONIAAN 1
MOBEPXHOCTH KOHYCa
59 Y cedu€HHBIN KOHYC 1
62 KomOuHanmu Konyca u mupaMuisl 1
65 Perenue 3anau 1
68 Konumponsnaa paooma (MI-Ne2) no meme «l{ununop, 1
KOHYCH
71 Cdepa u map. YpaBHeHue chepsl 1
74 Pemenne 3amau 1
77 B3anmMHoe pacrioniosxeHue chepbl U IIIOCKOCTH 1
80 KacarenbHast mimockocTs K chepe 1
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83 MHoOTOrpaHHHKH, BITUCAHHBIE B Chepy 1
86 Pemenue 3amau 1
89 MHOTOrpaHHHUKH, OTIMCAHHBIC OKOJIO C(hephl 1
92 Pemenue 3amau 1
95 KomOuHanmu nunmuHapa u cepbl, KoHyca u chepbl 1
98 Pemenue 3amau 1
101 Konumponvnas paboma (MI-Ne3) no meme «Tena 1
spauieHusn)
O0bémbl Tea. Ilinomans chepol 15 2
104 [TonsiTue 00bEMa TeEMA. 1
O0bEM PSMOYTOJIBHOTO Napasuieienune1a 1
107 O0BEM IPSIMO PU3MBI. 1
O0BEM HAKIIOHHOW MPU3MBI 1
110 O0BEM TupamMuabl 1
113 O0BEM yceuéHHON TUpaMUIbI 1
116 Pemenue 3amau Ha HaxoXaAeHHE OOBEMOB IMPHU3MBI H 1
TTUPAMHU/TBI
119 Konumponvnaa paooma (MI-Ned) no meme «Oodvem 1
nupamuov) 2
122 O0BEM ITUIMHIpA 1
125 O0BEM KoHyCA. 1
O06BEM yceu€HHOro KoHyca 1
128 Pemenne 3amau Ha HaxoxaeHue OOBEMOB HUIMHIpPA H 1
KOHYca
131 [Tnomans chepsr 1
134 Pemenue 3a1ay Ha HaxoXAEHHE MIIOAAN chephl 1
137 Konumponvnaa paboma (MI-Ne5) no meme «Ob6vemot 1
men 6pauieHus)
IloBTOpeHue U cUCTeMATH3AUS YUeOHOT0 MaTepHuaJia 3a Kypc 9 1
reoMeTpuu
140 Pemenue 3anannii EI'D o reme «llpuzma 2
143 Pemenue 3amannii EI'D o teme «[lupamunay 2
146 Pemenue 3anannii EI'D no teme «{ununap. Konyc» 2
149 Pemenue 3anannii EI'D o reme «lap» 2 1
152 Hmozosan  npomesxcymounas ammecmayus no 1
Mooy «I'eomempus» (aOmunucmpamuenasn
KOHmMPObHAs padboma)
BITIOM: «Yncia 1 uxX CBOMCTBA. 3a1a4M HA CMEKAJIKY» 5 1
Pemenne 3amanmii EI'D mo teme «Yucma u  wux 1
CBOICTBa» 1
Pemenue 3ananuit EI'D o teme «HucnoBele HaOOpHI Ha 1
KapTOUYKaX M JIOCKaX»
Penrtenue 3amanuii EI'D o teme «llociienoBareILHOCTH 1
U TIPOTPECCHI
Pentenue 3aganuii EI'D nmo teme «CroskeTHEIE 3a1adu: 1
KHHO, TeaTP, MOTKU BEPEBKU
Pemenne 3amanuit EI'D o teme «3agaum Ha CMEKaIKy» 1
Hroro: 204 15
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I nonyronue:

Bxoanasi (aaMUHMCTPATHBHAS) KOHTPOJIbLHAsA padora-14.
KonTpoabHnas padora (MA-Nel) o teme: « @yukyuu»
Kontpoabnass padora (MI'-Nel) mo teme: «Koopounamot
6EKmMopa é npocCmpancmeey;

KontpoabHnasi padora (MA-Ne2) nio teme: «Ilpouseoonany;,
Konrpoabnasi pagora (MI'-Ne2) no teme: «l{ununop, konycy;

Kontpoabnasi padora (MA-Ne3) 1o teme: «llpumenenue»
nPOU36OOHOIL,;
IIpomexyTouHblii (aAMHHMCTPATHBHBIN) KOHTPOJb 3a 1

mojgyroaue

II moayroame:

Kontpoasnasi padora (MA- Ned) o teme: «llepsooopasnasn u
unmezpany;

KonrpoJsibHasi pagora Ne7 (MI'- Ne3) o teme: «Tena
epauieHuny;

KounrpoabHnasi pagora (MA- Ne5) no teme: «Pasnocunvrocms

ypasueHuii u Hepagencme cucmemam. Pagnocunvrnocmeo

YDAGHEHUIl HA MHOMCECMEAX) ;

KonrpoJsibHasi pagora (MI'-Ned) 1o teme: «Qovem nupamuowty,
KonTpoabnas padora (MA-Ne6) no teme: «Pasnocunvrnocmo

YPAGHEHUIl U HEPABEHCME HA MHONCECHBAX);

Konrpoabnasa  padora (MA-Ne7) 1o Tteme: «Memoo
npomesxcymkoe 011 ypaguenuii u nepagencme. HMcnonvzoeanue
ceoiicme pynkyuii. Cucmemvl ypasHeHuil ¢ HECKOIbKUMU
HeUu38eCMHBIMUY;

Konrpoabnass paGora (MI'-NeS) no Tteme: «Odvembr men
epauieHuny;

KontposbHass padora (MA-Ne8) mo Teme: «Komnaexchoie
yucnay;

HTorosasi npoMexkyTouHas arrectanus (AAMUHUCTPATUBHAS
KOHTPOJIbHasi padora) -29 (14.MA+14.MI')

O6o3HaueHus:

MA - moxynb anrebpa;

MI' - mogyne reomerpust; BIIM - BHyTpH IpeAMETHBIN MOYJIb.
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