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Pabowas mporpamma yueOHON  mucimmiunHbl  «MaremaTuka: anreOpa W Hayana
MaTEeMaTUYECKOr0 aHaIN3a; TEOMETPHs» pa3paboTaHa Ha OCHOBE TPEOOBaHMIA:

- ®denepa’dbHOr0 TOCYIAPCTBEHHOIO  00pa3oBaTENBbHOTO  CTaHAApTa CpeAHero  oluiero
o0Opa3oBaHUs, YTBEPXKICHHOTO MpHKa3oM MHUHHCTEPCTBA 0OpazoBaHus W Hayku P®D or
17.05.2012 Ne 413(c usmenenusmu Ha 29 nexadpst 2014 r., 31 gexabpst 2015 r., 29 urons 2017
r.);

- Pexomenpmanuii mo opraHuzalnuu MOJY4YeHHs] CpelHero oOmiero oOpa3oBaHuUsi B Ipejaenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrPaMM CpPeAHEro MpoecCHOHaILHOr0 o0pa3oBaHMs Ha 0aze
OCHOBHOTO o00miero oOpa3oBanusi ¢ yderoM [IpuMepHOl OCHOBHOW 00pa3oBaTEIbHON
pOrpamMMBbI cpeiHero oo1Iero oopa3zoBanus, 0AJ00PEHHON perieHrneM GeaepanabHOro yueoHo -
METOJIMYECKOr0 O0BhEAMHECHHS 110 001eMy oOpa3oBanuio (mpoTokois oT 28 uioHs 2016 1. Ne
2/16-3);

- Ilpumepnoii mporpammsl 001IE00pa30BaTEIbHON IUCUMILIMHBL «Maremaruka: aiaredpa u
Hayaja MaTeMaTUYeCKOTO aHaJIU3a; TeOMETpuUs» 0100peHHo HaydHO-MeTOqM4ecKM COBETOM
IlenTpa mnpodeccuonanpHoro obpazoBanus DPIAY «DPUPO» um pexkoOMEHIOBaAaHHOW st
peanu3alud OCHOBHOW mpodeccruoHanbHOH oOpa3oBarenbHoi mporpammbl CIIO Ha 0Gaze
OCHOBHOTO 00I11er0 00pa30BaHUs C IMOIYYCHHEM CPEIHET0 001ero oopazoBanus (IIPOTOKOT Ne
2 ot 26. 03. 2015);

- IlpumepHOli OCHOBHOW 00pa30BATEIBLHOW IMPOTPAMMBI CPEIHEr0 OOIIEero 0oO0pa30BaHUS IIO
mucnuiuimHe «Martemaruka: anreOpa W Havajga MaTeMaTHYeCKOTO aHaiHu3a,; TeOMETPHS,
0100peHHoI pemieHueM (eaepaabHOro yueOHO-METOINYECKOro OOBEAMHEHHsI MO 00lemMy
obpa3zoBanuto (mpotokon ot 28 urors 2016 r. No2/16-3);

- OO0 yrounenuu PexomeHaanuii mo opraHu3aluyl NOJyYEHUs CPEIHEro oouiero oopa3oBaHus B
IpeJienax OCBOEHUs 00pa30BaTENbHBIX POrpaMM CPEAHETO MPOPECCHOHATBLHOIO 00pa30BaHus
Ha ©Oaze OCHOBHOro oOmero oOpa3oBaHus C YydeToM TpeOoBaHUN (enepaabHbIX
TOCYJapCTBEHHBIX ~ 00pa3oBaTENbHBIX CTAaHIAPTOB H  IONyd4aeMOH MpodeccHu  WiH
CHEeLMATbHOCTH CpeaHero mnpodeccuoHanbHOro obpazoBaHus (mucbMo JlemaprameHTa
TOCYJapCTBEHHOMN TONHUTHKUA B cepe moaroroBku padouux kaapoB u IO MunoOGpHayku
Poccun ot 17.03.2015 Ne 06-259) u mnpuMepHbIX Mporpamm o00meo0pa3oBaTeIbHbIX
JTUCHUIIIMH I TPO(ECCHOHANIBHBIX 00pa3oBaTeNbHBIX opranusanuii (2015r), omoOpeHo
HayuHno-meronuueckum coBetoM lleHTpa mnpodeccruoHanbHOro o0pa3oBaHHsS M CHUCTEM
kBanupukauuu GPI'AY «dUPO» ot 25 mas 2017 npotokon Ne3;

- VYueb6noro miana I'BIIOY PO «PKMuA» no npodeccun 034700.03 [lenonpousBoautens OT
21.06. 2019
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«PocTOBCKUH KOJUTEK METANIO00PAOOTKH U aBTOCEPBHCAY
Pa3paboTruuk:
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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI
«MATEMATHUKA: AVI'EBPA 1 HAYAJIA MEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

1.1. [TosicHUTEABbHASA 3AIMACKA

Peanuzanus cpenHero oOmiero o0pa3oBaHUsi B Ipefenax OCHOBHOM
npodeccuoHanbHON oOpa3oBarenbHOI IPOrpaMMBl o npodeccun
Jlenonpou3BoauTENb B COOTBETCTBUU C NMPUMEPHONM mporpamMmmoint «MaremaTtukay, C
y4E€TOMCOIMATBHO-KOHOMUYECKOTONPOPMIIST  TOJIy4aeMoro  mpodeccuoHaIbHOTO
oOpa3oBaHMUs.

1.2. O0mas xapaKkTepuCTHKA Y4eOHOM IMCUMIINHBI

Marematuka SBIIIETCS byHIaMeHTaIbHON o011eo0pa3oBaTeIbHON
JTUCIHUIUIMHOM ~ COCIOXHUBIIMMCS ~ yCTOMYMBBIM  COJACpPKAHMEM W OOMIMMHU
TpeOOBAaHUSIMU K TIOJTOTOBKE 00YUaIOIIUXCS.

[Iporpamma pazpabotrana Ha ocHoBe TpeOoBanuii GI'OC cpennero oOiero
00pa30BaHMsl, TPEIBIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOW IucuuIuIMHbl «MareMaThKa», 1 B COOTBETCTBUU ¢ PekoMmeHpanusMu 1o
OpraHu3alMi TOJY4YEHHUs CpedHero oOlero oOpa3oBaHUs B IpeAesiaX OCBOCHUS
0o0pa3oBaTeNbHBIX NPOrpaMM CpeIHEro npodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro 00miero oOpa3oBaHusi C€ ydyeToM TpeOoBaHUN  (eaepaabHbIX
rOCy/lapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U IMOJydaeMoH mnpodeccuu wWiu
CHELMAIBHOCTA ~ CpEeIHEro  Ipo()ecCHOHaIBbHOrO  0oOpa3zoBaHus  (MHCBMO
JlenaprameHTa rocyapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKM pabOUYuX KaJpoB U
JITIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

JlanHasi TporpaMMa COCTaBJIEHa HAa OCHOBAaHUHM MPHUMEPHOM MPOTPaAMMBI
yueOHOM  guciuiuimHbel  «MaremMatuka» s npodeccuil  HayalbHOIO
po(hecCuOHaTBFHOTO o0pa3oBaHMs u CHeIHaTbHOCTEN CpeIHero
npodeccruoHanbHOro obpazonanust (aBrop:bammakos M.U.,akanemuk PAO, noktop
bu3NKO-MaTeMaTHYECKUXHAYK, Ipodeccop),MaTeMaTHKa U3y4aeTcsl Kak npoduiIbHas
oOmieoOpa3zoBarenpHas AWCHUIUIMHA. [Ipodumnmszanus 1eneit MareMaTudecKoro
oOpa3oBaHUsS OTpakaeTcs Ha BBHIOOpE MPHUOPUTETOB B OpraHU3alUM y4eOHOUH
NeSTeNIbHOCTH ~ oOyuaromuxcs. s conuanbHO-3KOHOMUYECKOro  Ipoguils
npodeccuoHanbHOr0 00pa3oBaHusl BbIOOp Leie cMeniaercs B IMparMaTU4ecKoOM
HaIpaBJIEHUW, NPEIyCMaTpPUBAIOLIEM YCHUJICHHE U pPACIIMPEHHE MPUKIAJTHOTO
XapakTepa M3yYeHUsT MaTeMaTHKW; [PEUMYIIECTBEHHONM  OpUEHTallMM  Ha
AITOPUTMHUYECKHI CTUJIb TO3HABATEIHHOMN JAESITETFHOCTH.

OOmue 1enyu u3ydeHus MaTeMaTHUKU TPAIUIMOHHO PEan3ylOTCS B YETBIPEX
HamnpaBlIEHUSX - oOIee TMpeacTaBlIeHHEe 00 HAeIX W METOJaX MaTeMaTHKH,
MHTEIJICKTYyallbHOE Pa3BUTHE, OBJIAJICHHE HEOOXOAMMBIMUA KOHKPETHBIMH 3HAHUSIMU
¥ YMEHUSIMH, BOCTIUTATEIFHOE BO3/ICHCTBHE.

Copeprxanne mporpaMMbl «MaTemMaThKay HAMPaBJICHO HA JOCTHKEHHUE CIISTYIOITIX
eJiei:

* obecrieueHre chopMUPOBAHHOCTHU MPEACTABICHUHN O COLIMATBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPax CTAHOBJICHUS MaTEMaTHKU;



so0ecrieueHme c(OpPMUPOBAHHOCTH JIOTUYECKOT O, AIrOPUTMHYECKOTO
MMATEMATUYECKOTO MBIILICHHUS;

* oOecrieyeHue c(HOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJIYYCHHbIC 3HAHUS TMPHU
PELIEHUH Pa3INYHbIX 33]1a4;

* oOecrnieyeHnue cGHOPMUPOBAHHOCTU TMPEACTABICHUM O MaTeMaTHKe KaK 4YacTh
OOIIEYeIOBEYECKON KYJIBTYpbl, YHHUBEPCAIbHOM SI3bIKE HAYKH, MO3BOJISIONIEM
ONMUCHIBATH

Y U3y4aTh peajbHbIE MPOLECCHI U SBJICHHUS.

Conmepxanne ydeOHOW JUCHMIUIUHBI pa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMU COJIEPKATEIbHBIMUA JUHUSAMU 00YUEHUSI MAaTEMATUKE:

e ajreOpavyeckas JIMHHS, BKJIIOYAIOMIAs] CHCTEMATH3alUI0 CBEJACHHN O
YHCJIax; U3yuYE€HUE HOBBIX U 0000IIEHNE paHee U3yUEHHBIX ornepanuil (BO3BeJACHUE B
CTENEHb, W3BJIICUEHUE KOpHA, JOTapuMHUpOBaHUE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHT'€HC U OOpaTHbIE K HUM); U3YYEHUE HOBBIX BHUJIOB YHMCIIOBBIX BBIpRXKEHHUH U
(GopMyJI; COBEpPLUICHCTBOBAHME NPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON
KyJIbTYpbl, pacIIUpEHHE U COBEPIICHCTBOBAHUE aiureOpanyecKkoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOM IIIKOJE, M €ro MPUMEHEHHE K PELICHUIO
MaTEeMaTUYECKUX U NPUKIAJHbIX 33/a4;

® TEOPETUKO-QYHKUMOHAIbHAS JIMHMS, BKJIIOYAIOIIAsd CHUCTEMATHU3alUI0 U
paclMpeHrue CBEIEHUM O (YHKUHUAX, COBEPUICHCTBOBAaHUE IpaUUECKHX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HJI€IMH W METOJaMU MaTEMaTHYECKOTO aHaliu3a B
o0beMe, TMO3BOJISIIOIIEM HCCIENOBaTh JJIEMEHTapHble (QYHKIMM U pellaTh
npocTeiire reoMeTpuyeckue, GU3n4eckue U Jpyrue MpuKiaIHble 3a/1a4H;

e JINHWS YPaBHEHHH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOEHUU U
UCCIIEJOBAaHUM MaTeMAaTUYECKUX MOJIEJIeH, MepeceKaromasncs ¢ aireopandyeckon u
TEOPETUKO-(PYHKIIMOHAJILBHOM  JIMHUSIMM M BKJIOYarouias  pa3BUTUE U
COBEPILIECHCTBOBAHUE TEXHHUKU anreOpandyeckux MpeoOpa3oBaHU MJid pEeLIeHUs
ypaBHEHUH, HEPABEHCTB M CHUCTEM; (OPMUPOBAHHE CHOCOOHOCTH CTPOUTH H
UCCJIENOBATh MPOCTEUIINE MAaTeMaTHYEeCKHME MOJENM NpH PEIICHUH MPUKIAJIHbBIX
3aJ1a4, 3a7a4 U3 CMEXHbBIX U CTIELIMAJIbHBIX TUCLUHUILINH;

e reoMeTpuyeckas JIMHHUS, BKIIOYAIOIIAs HArJAgHble NPEJICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax W M3y4yEHUE HUX CBOMCTB, (HOPMHpPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPAa)KEHUS,  Ppa3BUTHE  CIIOCOOOB  T'€OMETPUYECKUX
WU3MEPEHNI, KOOPAMHATHOTO U BEKTOPHOIO METOOB JUIsl PELIEHUS] MAaTEMaTHYECKUX
Y TIPUKJIAJIHBIX 3a]1a4;

® cTOXacTUYecKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEICTABICHUI O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIETO
MUpa.

Pa3Butne copepx aTeNbHBIX JIMHUM COMPOBOXKIAETCS COBEPILICHCTBOBAHUEM
WHTEJUIEKTYallbHBIX M PEYEBbIX YMEHHMH MyTeM OO0OTramieHusi MaTeMaTH4eCcKOoro
A3BIKA, Pa3BUTHUS JOTHYECKOTO MBIIIJIEHUS.

N3ydyeHne MaTeMaTHKH, 00ECTIeYUBACTCS:

* BBIOOPOM Pa3IMYHBIX MOJX00B K BBEICHUIO OCHOBHBIX MOHSTHI;



* ¢dopMHpOBaHHEM CHUCTEMbI YYEOHBIX 3amaHuid, oOecneynBaromux 3h(exTuBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;
 o0oramieHueM CIeKTpa CTHJIeH y4eOHOW NEesATETHbHOCTH 3a CYET COTVIACOBAHUS C
BEIYITUMHU JICATEILHOCTHBIMH XapaKTePUCTHKAMHU BRIOPAaHHON TIPOdECCHH.
Nzydenue o01eobpazoBaTeIbHON yaeOHoM TUCTIATUTAHBI
«MaTemMaTHKa»3aBepIIaeTCANOIBEICHUEM HTOTOB B (DOpME dK3aMeHa.
B pasznene mporpammel «ConepkaHue Y4eOHOW MUCHUILTMHBD) KYpCHBOM

BBIJIETICH MaTepuaj, KOTOPBIA MPU WM3YYCHHMH MaTeMaTUKH U Kak 0a30BOM, M Kak
npoUIbHON yueOHON AUCIMILTUHBI KOHTPOJIO HE MOJIC)KHT.

1.3. Mecto y4eOHOH AWMCUMIVIMHBI B  CTPYKType  OCHOBHOIi
npogeccCHOHAIbLHOW  00pa3oBaTeJIbHOH MNpoOrpaMMbl: y4eOHas  JAUCIUILIMHA
SBJIIETCS YaCThIO IPOrPaMMBbl IOJTOTOBKM KBAIM(DULIMPOBAHHBIX paO0UYMX, CIYXKAIIUX
Y OTHOCHUTCSA K 00111€00pa30BaTEIbHOMY LIUKITY.

1.4. Pe3yJbTaThl 0CBOCHHUSI Y4€OHOM TUCUMILIUHBI

OcBoenue coaepxkanus ydeOHOU AUCHUILIMHBI «MaTtemartrkay oOecreuynBacT
JOCTH)KEHHE 00YYaIOLIUX CIEIYIOIINX pe3y1bmamaos:
* IUYHOCMHDBIX '
— chOpPMHPOBAHHOCTh TPEJCTABICHUH O MaTeMaTUKE KaK YHUBEPCAIHHOM
S3BIKEHAYKH, CPEACTBE MOJICIMPOBAHUS SBICHWA W TPOIECCOB, UACIX W METOJaX
MaTEeMaTHKH;
— MOHUMaHWE 3HAYUMOCTH MaTEMAaTUKU JUIsi HAYyYHO-TEXHHUYECKOIo IIporpecca,
chOpMHUPOBAHHOCTh OTHOUIEHUS K MaTeMaTUKe KaK K 4acTH
00IIeYeNIOBEYECKONKYIIBbTYpPhI Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMATUKH,
HBOJTIOIIMEMATEMATUIECKUX UICH;
— pa3BUTHE JIOTUYECKOTO  MBINIJIEHUS, TMPOCTPAHCTBEHHOTO  BOOOpPAKEHUS,
QITOPUTMHYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMMOM
Is0ynyed npodecCuoHaNbHON JeATeNbHOCTU, NI MPOJOJDKEHHUS 00pa3oBaHMS
ncaMoo0pa3oBaHUS;
— OBJIaJICHUE MATEMATHYCCKUMHU 3HAHUSIMH W YMCHHUSMH, HEOOXOIUMBIMH B
MTOBCEHEBHOM JKWU3HH, 11 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX TUCITUTIIHH
UJIUCUUIUIMH  OpO(PEeCcCHOHATBLHOIO IMKJIA, JJIsi  TOJydeHus oOpa3oBaHUS B
o0J1acTsX,He TPeOyoUUX yriayOJIeHHOM MaTeMaTUIeCKOM OATOTOBKH;
— TOTOBHOCTh M CHOCOOHOCTH K O0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa3OBaHUIO,HA
NPOTSDKEHUM  BCEM  KU3HM, CO3HATEIIbHOE OTHOIIEHHE K  HEMpPEepPhIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCICITHOW MNpo(ecCHOHAIbHON W  OOIIEeCTBEHHOM
NEeSATEeTbHOCTH;
— TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSTEIBHONW  TBOPYECKOH U
OTBETCTBEHHOUIEITEILHOCTH;
— TOTOBHOCTh K KOJUICKTUBHOW paboOTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
oOpazoBaTeILHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATEIBCKOM, MPOSKTHOM
UJPYTUX BUJIAX ACSITCIBHOCTH;
— OTHOIIEHHWE K TPO(ECCHOHATBLHON NeATebHOCTH KaK BO3MOXKHOCTH y4acTHs B
pEelICHUN  JIMYHBIX, OOIIECTBEHHBIX, TOCYJAApPCTBECHHBIX, OOIIECHAIMOHAIBHBIX
npo0JieM;



* MemanpeomMemHyix:

— YMEHHME CaMOCTOSATENIbHO ONpPENeNsATh IeJd JEATeIbHOCTH U COCTaBIAThH
IUIaHBIICATEILHOCTH;  CAMOCTOSITEJIbHO  OCYIIECTBIATH,  KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JACSATEIBHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl JiA
JOCTHKEHUSITIOCTABIICHHBIX 1LIE€JIeH M peai3alluy TUIAHOB JESTENbHOCTU; BHIOMPATH
YCHEIIHBIECTPATETUH B PA3JIMYHBIX CUTYAIIUSX;

— yYMEHHME TPOJYKTUBHO OOINATbCS W  B3aMMOJCIHCTBOBAaTH B  Ipoliecce
COBMECTHOMIESITEIbHOCTH, YUYUTHIBATh NO3ULUN JPYTUX YYACTHUKOB JIE€ATEIBbHOCTH,
2 (HEKTUBHO pa3pemaTh KOH(DIUKTHI

— BIAQJCHHE HaBBIKAMHM  TIO3HABATEIbHOW, y4eOHO-HCCIENOBATEIbCKOW U
NPOEKTHOMIEATEIPHOCTH, HaBBIKAMHU pa3pelieHus mnpodiieM; CIOCOOHOCTh U
TOTOBHOCTh KCaMOCTOATEIbHOMY MOHMCKY METOJOB pPELICHHs MPAKTUYECKUX 3aj1ad,
IPUMEHEHUIOPA3INYHBIX METO/I0B ITO3HAHMS;

— TOTOBHOCTb M  CHOCOOHOCTh K  CaMOCTOATENbHOM  MH(OpPMAIMOHHO
II03HABATEJILHOMJAECATENIBHOCTH, BKJIIOYasl YMEHHE OpPUEHTHUPOBATBHCS B PAa3IMYHBIX
UCTOYHUKAaXUHQOpPMAIMK,  KPUTHUYECKHM  OLEHMBaTh U  HHTEPIPETUPOBATH
uH(pOpMaIMIO, IOTYyYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIQJICHUE SA3BIKOBBIMH CPEJICTBAMM: YMEHHE SICHO, JIOTUYHO ¥ TOYHO W3JIaraTbCBOIO
TOYKY 3PEHMSI, HCIIOIb30BATh aJICKBATHBIE A3bIKOBBIE CPEICTBA;

— BJIQJICHHME  HaBbIKAMM  IIO3HABATEJIbHOM  pe(diaeKcuu  Kak  OCO3HaHUs
COBEPILIAEMBIXICUCTBUI U MBICTUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI,
TPAHMIICBOETO 3HAHMS M HE3HAHWs, HOBBIX MO3HABATEIbHBIX 3a/1ad WU CPEACTB AJIA
UXJIOCTHKEHUS;

— IIEJICYCTPEMIICHHOCTh B MOUCKAX M TPHUHITHUH PEIICHHI, COOOpPa3UTEIbHOCTh
WUHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEJCTABICHUN; CIHOCOOHOCTD
BOCIIPUHUMATh KPAacoTy U TapMOHUIO MUPA;

* npEeOMemHubIX:

— Cc(OpPMHUPOBAHHOCTb MPEJCTABICHUH O MaTeMaTUKEe Kak YacTd MHUPOBOU
KyJbTYpbIM MECTE€ MaT€MaTHUKU B COBPEMEHHOM HUBUIM3ALMH, CIOCO0aX OMHCAHUSA
SBJICHUMPEAJIbHOTO MUPA HA MATEMATHYECKOM S3BIKE;

— CcQOpPMHUpPOBAHHOCTb MPEACTABIEHUH O MaTeMaTHYECKHX TMOHATHSAX  Kak
BOKHEHIIMX MAaTEMATHYECKUX MOJENAX, IMO3BOJSIIOIIMX OIKCHIBATh W H3ydarThb
pa3HBIENIPOLIECCHl W SIBJICHUS; IIOHMMAaHUE BO3MOXKHOCTHM aKCMOMATHYECKOIO
MOCTPOEHUSAMATEMATUYECKUX TEOPHIA;

— BJIAJICHUE METOJAMM JIOKA3aTelIbCTB W AITOPUTMOB PELICHUSA, YMEHUE UX
MPUMEHSThH, IPOBOJAUTH 10Ka3aTEIbHbIE PACCYKJICHUS B XO/I€ PEIICHUS 3a/1a4;

——  BJAJCHUE  CTAaHJApPTHHIMU  MpPUEMAMH  DPEIICHUS  PALMOHAIBHBIX U
UPPALMOHATBHBIX,[TOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHUUN U
HEPaBEHCTB, UXCUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM
yucie Ui MOWCKa IIyTH PELIEHUs W WUIIOCTPAlUU PELICHUS YpPaBHEHUU H
HEPABEHCTB;

- c(hOpMUPOBAHHOCTb [peICTaBICHUN 00 OCHOBHBIX MTOHSATHUAX
MaTE€MaTUYECKOI0AHAIM3a U HMX CBOMCTBAax, BJIAaJICHHE YMEHHEM XapaKTepU30BaTh
noBesneHue (QyHKIUHN, UCTIOIb30BaHUE TOTYUCHHBIX 3HAHUH AJIs OMMCAHUS U aHaIn3a
pEaAbHBIX3aBUCUMOCTEN;



— BJAQJACHUE OCHOBHBIMM IIOHATHAMH O IUIOCKMX M  IIPOCTPAHCTBEHHBIX
reoMeTpUyYecKux (urypax, UX OCHOBHBIX CBOMCTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh TeOMeTpUYeCKue (PUrypel Ha yepTexKax, MOJAEIAX U B pealbHOM MHUPE;
OPUMEHEHUE M3yYEHHBIX CBONCTB TIeOMETpUYecKux ¢uryp u QopMyn ais
pPELICHUATEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COLEP/KAHNUEM;
— c(opMHpPOBAaHHOCTh IMPEACTABICHUM O TMpoleccax M SBICHUSIX, HMEIOUINX
BEPOSITHOCTHBIM  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM
MHPE,0CHOBHBIX MOHSTHUSAX 3JIEMEHTAPHOU TEOPUH BEPOATHOCTEW; YMEHUN HAXOJIUTh
U OLCHMBAaTh  BEPOSATHOCTHM  HACTYIUIEHWS  COOBITMM B NIPOCTEUIINX
IIPAKTUYECKUXCUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYaiHbIX BEJINYNH;
— BJAJCHUE HABBIKAMM HCIIOJB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM
IIPUPELICHUN 3a4a4.

1.5. Kosiu4ecTBO 4aCOB HA OCBOEHHE NPOrpaMMbl Y4eOHO! IMCUMIIMHBI

«MaremaTuka»
MakcumanbHas yueOHasi Harpy3kaoOydaronierocsi— 428 yacoB, B TOM YHUCJIE:
- 00s13aTenbHas ayIUTOpHAs yueOHas Harpy3ka-285 4acos;
- caMocTosiITeNbHas paboTaoOy4aromierocsi- 143 yacos.



2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCHUILJINHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MEMATHYECKOI'O
AHAJIN3A; TEOMETPUS
2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4e0HOi#i padoThI:

Bun yueOGHo#t paboThl Komn-Bo wacoB
MaxkcumanbHas yueOHasi Harpy3ka (BCero) 428
OO6s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCETo) 285
B TOM YHCIIC: -
- YPOKH-TEOPUH 157
- MPAKTUYECKUE 3aHATHUS 116
- KOHTPOJIbHBIE Pa0OTHI 12
CamocTosiTenbHas paboTa oOydaromnierocs (BCero) 143
B TOM YHCIIE:
paboTa ¢ MmaTepuaioM ydeOHHUKa, KOHCIIEKTUPOBAHUE 20
pelIeHre  [O3HABAaTENIbHBIX  3aJad C  aKTyaJbHbIM 20
COLIMAJIbHBIM COJZIEpKaHUEM, aHaM3 THUTTAYHBIX
COLMAJIBHBIX CUTyallui
BBITIOJTHCHUE WHJIWBUIYaTbHBIX 3aJlaHUH, TBOPUYCCKUX 42
paboT; pemnieHue OTHCIbHBIX COIMAIBHBIX CHUTyallud C
YY€TOM JIMYHOT'O COLIMAIBHOIO ONbITa O0YYaIOIINXCS
MOJIFOTOBKA MPE3EHTALUN 110 TEMaM IPOrpPaMMBI 18
MOJTOTOBKA WHANBUYAJIbHBIX MPOEKTOB MO TEMam 43

Wrorosas arrecranus B popMme sK3aMeHa




2.2.TEMATUYECKWMH IJIAH:

HaumenoBanue tem ConepxarenbHbIC THHAN Konunuect
BO YacOB
Ixypc
BBenenue 1
Pa3BuTre NOHATHS O YUCe AnreOpanyeckas 13
KopHu, crenenu u norapudmel Anrebpandeckas, 30
TEOPETUKO-(PYHKIIMOHATbHAS
OCHOBBI TPUTOHOMETPUHU Anrebpanueckas, 30
TEOPETUKO-(PYHKITMOHAJIbHAS
®dyHKIMYU, UX cBOMCTBA U rpaduku. | TeopeTuko-(hyHKIIMOHATbHAS 16
CreneHHbIe, TOKa3aTeIbHBIE,
JorapupMuyecKue u
TPUTOHOMETpUUYECKUE (DYHKIIUU
Hauana matematrnueckoro ananuza | TeopeTuko-(QpyHKIIMOHATbHAS 30
DneMeHThl KOMOMHATOPUKU Croxactuueckas 12
DJIEMEHTBI TEOPUH Croxactuueckas 14
BEPOSITHOCTEU
Il kypc
YpaBHEHUS U HEPABEHCTBA YpaBHeHUS U HEPABEHCTBA 37
[TpsiMble U TIIOCKOCTH B ['eomeTpryeckas 30
IPOCTPAHCTBE
MHororpaHHUKH ['eomeTpuueckas 15
Tena u TOBEpXHOCTH BpalleHUs ['eomeTpuueckas 15
N3mepeHns B TEOMETPHH. ['eomeTpuueckast, TEOPETUKO- 15
byHKIHOHATBHAS
KoopuHatel 1 BEKTOPbI ['eomeTrpuueckas 28
Hroro 285




2.3. Conep:xkanue 00y4eHUs1 y4eOHOH TUCUMIIIHHBI:

HaumeHoBaHue pa3jeioB Conep:xkaHue yueOHOI0 MaTepuasa, NPaKTHYECKHe 3aHATHS, CAMOCTOsITeJIbHasi padoTa O0bem | YpoBeHb
oOyuaomuxcs, pedgeparsl, J0KJIAAbI 4acoB Y CBOCHUA
1 2 3 4
Pazgen 1. Anreopa.
Beenenue MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOJIOTUSIX U MPAKTHIECKOM 1 |
nesitenbHOCTH. Lenu v 3aaun n3ydyeHus MaTeMaTHKU IPU OCBOGHUU IIpodeccHil.
Tema 1.1. Conep:xaHue:
PasButue nonarus ouncne. | Ilenbie u panoHanbHbie yncia. J|eHCTBUTEIbHBIC YHCIA. 6 1|
[TpuGnuxeHHbIe BEIYNCIICHUS.
KomruiekcHeie yncna.
IIpakTHyeckue 3aHATHA:
[TpakTuueckoe 3ausaTue Ne 1 mo teme «/leficTBUs HaA LETBIMU YHCIAMHU U TPOOSIMU. 6
[TpakTtudeckoe 3anstue Ne 2 o Teme «/[eMCTBUA HaJ AEUCTBUTEIBHBIMU YHCIaMH. BeaucieHue
[MOTPELIHOCTEN.
[MpakTuueckoe 3austue Ne 3 o Teme «JIeHCTBHS HaJ KOMIUICKCHBIMU YHCJIaMH B areOpandecKou
(bopmey.
Perenne 3ana4 Ha Temy: Llernple u panmonansHbie yncna. JleficTButenbHble yncna. [Ipubnmkennble
BbIurcieHus. KoMmiekcHele yncna.
KountpoabsHnas padora Nel no reme «Pa3BuTue NOHATUS OUHUCIIEY. 1
CamocrosiTesibHasi pabGoTa npu u3ydyeHuu remsol 1.1. 7

CucTemMaTH4eCcKO€e BBIIOJHEHUE YIIPAXXHEHU PEKOMEHIOBAaHHOE MPETOoaBaTeseM, sl 3aKPEIUIeHUs U3yYEHHOTO MaTepHaa 1o TeMe:
[PazBuTHE MOHATHS OYHCIIEC.

Pabota Hajg mpe3eHTausIMu:

-Pa3BuTHE TTOHATHS OYMCIIE.

- Llenble U panoHabHBIE YKCIIA. [[elCTBUTEIBHBIC YNCIA.

- [IpuGmmkeHHbIE BBIYUCIICHHS.

- KoMmiekcHbIe yncna.

Tema 1.2. \ Coaepxanue:




KopHu, crenenu u Kopuu u crenenu. KopHu HaTypajlbHOM CTENEHW W3 4Yucia U UX CBOMCTBA. CTENEHU C palMOHAIbHBIMU
orapugmbl. [OKa3zareasiMi, MX cBoicTBa. CTeneHW ¢ JEHCTBUTENBHBIMHM IOKa3aTeasiMu.CBOWCTBA CTENEHU C
JICHCTBUTENBHBIM [TOKA3aTEIEM.

Jlorapudwm. Jlorapudm grcna. OCHOBHOE JTIOTaprUPMUIECKOE TOKACCTBO. JlecATHIHBIC ¥ HATYpaIbHbIC
norapudmel. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexo1 K HOBOMY OCHOBAHHIO.

IIpeoOpasoBanue anredpandeckux BoipaxkeHui. [IpeoOpazoBanue palMmoHaNbHBIX, HPPATMOHATBHBIX
CTEIIEHHBIX, IIOKA3aTEIbHbIX U JIOrapu(PMUUECKUX BbIPAXKECHUH.

15

IlpakTuyeckue 3aHATHS:

CucremMaTnuecKoe BBIIIOJIHEHUE YIIPAXKHEHUN PEKOMEHOBAaHHOE MPENogaBaTeieM, sl 3aKPEeIIeHUsI U3Y4YeHHOr0 MaTepuaa o TeMe:
Kopnu, crenenu u norapu@msl.

PaGota Hax npe3eHTaMsAMHU:

- CTeneHu ¢ paliMoHAbHBIMU TTOKA3aTeNIIMH, UX CBOMCTBA.

- CTeneHu ¢ AeMCTBUTENBHBIMU MOKA3aTEIIMU.

- CBOMCTBA CTEIIEHH C JEHUCTBUTENBHBIM ITOKA3aTEIIEM.

- Jlorapudm. Jlorapudm yucna.

- OcHOBHOE JIOTapU(PMHUECKOE TOXKIECTBO.

- JlecsaTruHbIe U HATYpaJIbHBIE TOTAPH(PMBI.

- [IpaBuiia neiicTBuii ¢ jorapudMamu.

[Ipaktuueckoe 3anstue Ne 4 o reme «JlefiCTBUS CO CTEIEHAMU. 14

IMpaktuueckoe 3austue Ne 5 o teme «IIpeoOpazoBaHre parmoOHATBHBIX BRIPAXKEHUN.

[TpakTryeckoe 3anstue Ne 6 o Teme «/[eMCTBUA C KOPHAMI.

I[Mpaktuyeckoe 3ausaTre Ne 7 mo Teme «Brruucienue morapupmony.

IMpaktuyeckoe 3ausTre Ne 8 mo Teme « T0X1eCTBEHHbIE TPE0OPa30BaHUS JTOTAPUPMUIECKUX

BBIPAKECHUI.

Pemenne 3anau Ha TeMy: BrluncieHue W CpaBHEHHE KOpHEW. BBINOIHEHHE pacyeToB € paguKaIaMH.

Pemenne wuppanuoHanpHbeIX YypaBHeHHMH. HaxoxneHue 3HaueHUM CTENEHeW ¢ palMOHaIbHBIMU

nokazatessimu. CpaBHenue creneHeil. [IpeoOpa3zoBanusi BbIpaKEHUM, COAEpKalUX cTeneHu. Pemenue

NOKa3aTeIbHbIX YypaBHeHMH. Pemienue npukiagsbeix 3anad. HaxoxnaeHwe 3HadeHuid jorapudma 1o

IIPOM3BOJBHOMY OCHOBaHHMIO. Ilepexon oT ogHOro ocHoBaHMs K JApyroMmy. BpluncieHue u cpaBHEHHE

norapudmoB. JlorapupmupoBaHue W TOTEHUMPOBAaHUE BbIpaKeHMH. Pemenue norapudmuyeckux

YPaBHEHUM.

KonTpoabHas padora Ne2 o teme «KopHH, cTeneHH U JorapuGmbi». 1
CamocrosiTesibHas paboTa npu u3y4eHu Temsl 1.2. 15




Tema 1.3.

Conep:xkanue:

OCHOBBI TPUTOHOMETPHUH. OcHoBHble noHATHs. Paauannas Mepa yria. BpamarensHoe npmxenue. CuHyc, KOCMHYC, TaHreHc u | 17 I
KOTaHI'€HC YHCJIA.
OcHoBHbIE TpUrOHOMETpUYECKUEe ToxkaecTBa. Dopmyinbl npuseneHus. Popmynsl ciaoxeHus. Oopmysisl
yaBoeHuss PopMyJibl MOJIOBUHHOTO YIJIa.
[IpeoOpa3oBaHusi  NPOCTEHIIUX  TPUTOHOMETPHYECKUX  BbIpakeHUH. IIpeoOpazoBaHne  CyMMBI
TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHUE U IPOU3BEJICHHSI B CYMMY.
TpuroHomerpuyeckue ypaBHEHUs U Hepagencmea.llpocTeilline TPUTOHOMETPUUECKHE YpaBHEHUS.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA.
OO6parHble TpUroHoMeTpudeckne QyHKIMUA. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
IlpakTH4yecKkue 3aHATHS:
[IpaxTuueckoe 3ansatueNe 9 o teme «PaguanHoe uzmMepeHue ayr 1 yrios. OnpeneneHue cuuyca, 12
KOCHHYCa, TAHI€HCA U KOTAHT'€HCa yIia.
[Tpaktrueckoe 3anstueNe 10 mo reme «lIpunoxxenue Gopmys MpUBEICHUS U CIIOKECHUS.
IIpaktuyeckoe 3ansaTueNe 11 no teme «Tpuronomerpuueckue GpyHKIUHU TOJOBUHHOTO U YBOEHHOTO
apryMeHTay.
ITpakTruyeckoe 3anstueNe 12 no teme «lIpeobpazoBaHre CyMMBbI U pa3HOCTU TPUTOHOMETPUUECKUX
(GbyHKIMH B IpOU3BENICHHE, 1 HA000POTY.
IIpakTruyeckoe 3ansaTueNe 13 no Teme «BolunciaeHne 3HaueHUI BbIpaXEHUH, CO/IEpKAIUX 0OpaTHbIE
TPUTOHOMETPUYECKHE QYHKIIUNY.
Pemenue 3anay Ha TeMy: PagnaHHbIil METOI M3MEPEHUS YIJIOB BPALLEHUS U CBSI3b C TPaJlyCHONH MEPOM.
OCHOBHbBIE TPUTOHOMETPUUECKHUE TOXKAECTBA, (OPMYJIbI CIIOKEHUS, YIBOCHUS, IPEOOpa30BaHUE CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKIHUI B MpoU3BesIeHHEe, TPeoOpazoBaHie MPOU3BEICHHS TPUTOHOMETPUIECKUX
¢byakmuii B cymmy llpocreiimime TpuUroHoMeTpuueckHe YypaBHEHUST M HepaBeHCTBa. (OOpaTHbIe
TPUTOHOMETpPHUYECKUE (PYHKIMH: apKCHHYC, aDKKOCHHYC, apKTaHT€HC.
Kountpoabnas padoraNe3 no reme «OCHOBBI TPUTOHOMETPUN. 1

CamocrosiTesibHas padoTa npu u3y4eHun Temsl 1.3. 16

CucreMaTH4eCcKOE BBIIIOJIHCHHE pra)KHCHI/Iﬁ PEKOMEHIOBAHHOC IIPEIOAABATEIIEM, AJIA 3aKPCIUICHUS U3YYCHHOIO MaTepuajia o TeMe:

OcHOBEI TPUTOHOMCTPHUH.

Pabota Hax npe3eHTAMAMU:

- Pagnannas MEpa yriia. BpamaTenLHoe JABHIKCHUC. CI/IHyC, KOCHUHYC, TAHI'CHC U KOTAHT'CHC YHCJIa.
- OcHOBHEBIE TPUTOHOMCTPHUYCCKUEC TOXKIACCTBA.




- ®opMyJbl IPUBEICHHUS.
- ®OpMyJIBI CIIOKEHUS.

- ®opMmyiibl yaBoeHus.DopMyIibl MOJIOBUHHOTO YIIA.

Tema 1.4.

DyHKIIMHU, UX CBOMCTBA U
rpaduku. CTeneHHsIe,
MOKa3aTeIbHEIE,
norapuMUIECKue u
TPUTOHOMETPUYECCKHE

byHKIMN.

Conep:xaHue:

Oyukuuu. O65acTh ONpeaeaeH!s 1 MHOKECTBO 3HAUCHUI; rpaduk PyHKIMH, TOCTpOeHUE TpadUKOB
(GyHKIMH, 33JaHHBIX PA3IMYHBIME CIIOCOOaMHU.

CBoiicTBa (YHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, MEPUOTUYHOCTH.
[TpomexxyTku BO3pacTaHusi U yObIBaHUS, HAUOOJbIIICE U HAUMCHbIIICE 3HAYCHHS, TOUYKU IKCTPEMyMa.
I'paduueckas uaTepnperanus. [Ipumepsl QyHKIMOHATBHBIX 3aBHCUMOCTEH B pEaIbHBIX MpoLeccax U
SBICHUAX. ApudmeTndeckue onepanun Haj GyHKIusIMU. CraoxkHass GyHKIUsS (KOMITO3HIIHS).

O6parnbie dyakmm. O61acTh onpeneneHus u 001acTs 3HaUeHU obparHoii pyHkmu. ['paduk odpatHoi

GbyHKIIH.

CrenenHble, IOKa3aTelbHbIE, JorapuMuyueckue u TpUroHOMeTpuueckue QyHkiuu. OOparHbIe
TpuroHomerpudeckue (yakiuu. OnpeneneHus QyHKIHMH, WX cBolicTBa W rpaduku. IIpeodpazoBanus
rpadukoB. IlapamienbHbli TEPEHOC, CHMMETPHS OTHOCHTEIIBHO OCEH KOOpJAWHAT M CUMMETPHS
OTHOCUTEJIbHO Hayaja KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO NPSAMOM ) = X, PACTSIKEHHUE U CKATUE BAOJIb
ocel KOOpAuHAT.

HpaKTn'{ecmle 3aHATUS.

IIpaktuyeckoe 3ansTeNe 14 mo teme «HaxoxaeHue 4YaCTHOrO 3HAYEHUs, OOJIACTH ONpPEIENCHHUS U
MHOYKECTBA 3HAYEHUH (PYHKIIUN.

[TpakTruyeckoe 3ansTeNe 15 no teme «MccnenoBanue creneHHoi Gpynkuuu. [IpeobpazoBanue rpaduka
CTETIEHHON (YHKIIHH.

[Tpaktuyeckoe 3ansaTueNe 16 mo teme «lccnenoBaHue MokazaTesbHOW M JorapupmMuueckoi (yHKINU.
[IpeoOpa3oBanue rpaduka UxX GyHKIUUY.

[Tpaktruyeckoe 3ansatTueNe 17 mo reme «MccnenoBanue TpuroHoMmerpudeckux ¢pynkuuu. I[IpeoOpazoBanue
UX TpaQUKOBY.

Pemenue 3amau Ha Temy: [Ipumepsl 3aBUCHMOCTEN MEXAY NEPEMEHHBIMHU B PEaJbHBIX IPOLECCAX U3
CMEeXHbIX JucuuiuiiH. Omnpenenenune ¢yHkuuid. IloctpoeHne u ureHue rpadukoB (QYHKUIMH.
HccnenoBanne ¢ynkiuu. CBONHCTBA JTMHEWHOW, KBaJpaTHYHOW, KYCOYHO-JIMHEHHON M JOpoOHO -
nuHeitHoW (yHkumii. HempepbiBHble u nepuoauueckue QyHkuuu. CBoiicTBa M rpaduku cuHyca,
KOCHHYCa, TaHreHca M KoraHreHca. OOparnele ¢yHkuun u  ux rpapukd. OOpaTHbIe
TpuroHomerpuueckue ¢yHkuuu. Ilpeobpa3zoBanus rpaduxa dynkuuu. ['apmonnueckue kosebaHwusl.




[Ipuknanueie 3amaun. [lokazarenbHble, JOrapupMUUECKHE, TPUTOHOMETPUYECKHE YPAaBHEHHS H
HEpaBEHCTBA.

KoutpoabsHnas padoraNed o reme «OyHKIIUU, X CBOMCTBA U rpaduku. CTereHHbIe, ToKa3aTeIbHbIC, 1
Jorapu(pMUUECKUE U TPUTOHOMETPUYECKHIE (DYHKITHM.
CamocrosiTesibHast paboTa npu U3y4eHHH TeMbl 1.4. 10
CucremaTueckoe BBIIIOIHEHHUE YIIPA)KHEHUH PEKOMEHI0BAaHHOE IIPENoAaBaresieM, Uil 3aKpEeIUICH s U3y4eHHOIO MaTepurasa 1o TeMe:
@yHKIMH, UX cBOicTBA U rpaduku. CTerneHHble, MoKa3aTeabHbIe, JOrapu(pMHUUECKUE U TPUTOHOMETpUYECKHUEe (PYyHKIINH.
Pabora Hajg npe3eHTausAMHU:
-. @ynkiun. O65acTh ONpeIeNeHnss 1 MHOKECTBO 3HaUeHUH; rpaduk QyHKIMH, TOCTpoeHne TpaduKkoB GyHKINHN, 3a1aHHBIX
Pa3IUYHBIMU CIIOCOOAMHU.
- CreneHHas QpyHKUUS.
- [loka3zarenbHast QyHKIMSL.
- Jlorapudmuueckast pyHKIHS.
-Tpuronomerpuueckas GyHKIUS.
- OyHKIUY, UX CBOMCTBA U TPadUKH.
Tema 1.5. Conep:kanue:
ITocaenoBaTenbHOCTH. IHocnenoBarensHocTr. CII0COOBI 3a4aHUsI U CBOMCTBA YHCIOBLIX ITOCIeA0BaTeabpHocTel. IlousaTue o 16 1
IIpousBonHasi. npeznese nocienoareabHocTH. CyllecTBOBaHUE MPEEia MOHOTOHHON OrpaHUYEHHON
[lepBoobpazHas u nocneaosarenbHocTH. CyMMUpOBaHUE MociaeoBaTesIbHOCTEN. beckoHeuHo yObIBatoIiasi reoMeTpruiecKast
UHTETpaJl. IIPOrpeccHsl ¥ €€ CymMMma.
pousBonHas. [lonsitTue o mpou3BOgHOM (GYHKIUH, €€ TIeOMETpUYeCKUH M (U3MUECKUH CMBICI.
VYpaBHeHue KacaTenbHOW K Trpaduky ¢GyHKuud. IIpou3BoJgHBIE CyMMBI, Pa3HOCTH, HPOU3BEACHUS,
yacTHOro. [Ipou3Bo/HBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKuui. IlpuMeHeHue mNpPoOU3BOJHOM K
UCCIIEIOBAaHHIO (PYHKIUI U TOCTPOSHHIO rpauKOB.
[Ipumepsl HcCMONb30BaHMS TMPOU3BOAHOM ISl HAXOXKJIEHUS HAWJIYUIIEero peHieHHus B INPUKIIAJHbBIX
3aavax. Bropas nmpousBoaHas, e€ reoMeTpudeckuil u ¢puszndeckuit cmbici. HaxoxxaeHne cKopocTH JUis
rpoiiecca, 3a1aHHOT0 GOopMYyIION U rpaduKoMm.
IlepBooOpazHas u uHTerpan. I[IpuMeHeHHe OINpeneneHHOro WHTErpana A HaxOXAEHUS IJIOLIaIu
KpuBosMHENHHOM Tpaneuuu. @opmyna Hetotona-JleitOnuna. Ilpumepsl npuMeHeHus uHTerpaia B Gu3nuKe
U TEOMETPHUH.
IIpakTHYecKkHe 3aHATHSA:
[TpakTrueckoe 3anarueNe 18 nmo teme «HaxoxkaeHre WICHOB U Mpeieia YUCIOBOM MOCIEI0BATEIIbHOCTH. 13

Ee reomerpuueckoe n300paskeHUe».




[Tpaktrueckoe 3anstueNe 19 mo reme «BpruucieHue Nporu3BOIHBIX (PYHKITAN.
[IpaxTnueckoe 3anatueNe 20 no reme «dusnueckue U reOMETPUUECKUE TIPUIIOKEHUS IPOUZBOIHOM .

[Ipaktrueckoe 3anatueNe 21 mo Teme «lIpumMeHeHHWe MPOM3BOJHON K HCCICNOBaHHMIO (DYHKIUH U
MIOCTPOCHHIO TPA(UKOBY.

[IpakTrueckoe 3ansiTueNe 22 no reme «BbIyuciaeHne HHTErPAIOBY.

Pemenune 3amauy Ha Temy: UmcioBas MOCIENOBATENBHOCTD, CIOCOOBI €€ 3a/laHMsl, BHIYMCICHUS UYJICHOB
nocnenosarenbHoctu. Ilpenen mnocnenoBarenbHOCTH. beckoHeyHO yObIBarolasi TreoMeTpUyYecKas
nporpeccuss. [Ipon3BojgHas, MEXaHUYECKUH M TE€OMETPUYECKUU CMBICI IIPOM3BOJHOM. YpaBHEHHE
KacatelbHOW B oOmiem Bume. IlpaBuna u dopmynsl nuddepeHupoBanus, TabauIa MPOU3BOIHBIX
aneMeHTapHbiX ¢QyHkmid. HMccnemoBanue (GyHKIMM C TIOMOIIBIO Tpou3BOgHOW. HaxoxmeHnue
HauOOJBIIET0, HAUMEHBIIETO 3HAYEHHUS U OKCTPEMalbHBIX 3HaYeHW QyHkuuu. WHTerpama wu

nepBooOpasHas. Teopema Hprorona-JleliOnuna. IlpumMeHeHne WHTErpansa K BBIUMCICHUIO (DU3UYECKHUX
BEJIMYMH U IUIOLIA/IEH.

KonTtpoabnas pa6ora NeS o reme «IlocnenoBarensHoctu. [IpousBonnas.IleppooOpa3Has u HHTErpam». 1
CamocrosiTesibHas padoTa nNpu U3y4yeHuu Temsbl 1.5. 19
CucremaTHuecKkoe BBIIOJIHEHHUE YIIPAXKHEHUH PEKOMEHI0BaHHOE IIPEnoAaBaTesieM, sl 3aKpeIIeH sl U3y4eHHOI0 MaTepurasa 1o TeMe:
ITpousBoanas; IlepBooOpa3Has u UHTErpal.
Pabora Hayj npe3eHTaUsAMHU:
- [locnenoBarenbHocTH. CrIOCOOBI 3a/1aHKS U CBOMCTBA YMCIOBBIX IOcieoBaTenbHOCTe!. [IoHsATHE 0 Ipeesie mocie0BaTeIbHOCTH.
- [TonsiTie o mpou3BoAHON (QYHKIMH, €€ TEOMETPUUYECKUN 1 PU3NIECKHUIT CMBICIL.
- YpaBHeHHe KacaTelbHON K rpaduKy (yHKIHH.
- [IpousBoHbIE CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
- [Ipon3Bo/iHBIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHH.
Tema 1.6 Conep:xanue:
YpaBHEHHUS ¥ HEPABCHCTBA. | YpaBHEHHs M CHCTEMBbl YpaBHEHHW. PalllOHalbHbIC, HppalMOHATbHbBIC, [OKa3aTelbHbIE U 16 I

TPUTOHOMETPUYECKHUE YpPaBHEHUS W CHUCTEMbl. PaBHOCWIBHOCTH YypaBHEHM, HEPABEHCTB, CHUCTEM.
OcCHOBHBIE TIpUEMBI HUX pELICHUs (pa3IOKEHUE HAa MHOKUTEIW, BBEIACHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpapuecKuii MeToxn).

HepaseHncrBa. PanioHanbHbIe, HPpallMOHATIBHBIC, IIOKA3ATEIBHBIE U MPUSOHOMEempuyecKue HEpaBeHCTBa.
OCHOBHBIE IPUEMBI UX PEILECHUS.

Hcnonb3oBanue CBOWUCTB M rpadukoB (YHKIMHA MpH pelIeHHMM YpaBHEHHH W HEpaBeHCTB. MeTon
uHTepBasioB. M300pa’keHMe Ha KOOPAMHATHOM IJIOCKOCTM MHOKECTBAa pEUICHUH ypaBHEHUH W
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.




IIpuknazaseie 3anayn. [I[pumMeHeHre MaTeMaTHYECKUX METOOB JIUIsl PELICHMS] COACPKATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTell HAyKH U MPaKTUKU. VIHTepIpeTalys pe3yabTara, y9eT pealbHbIX OrpaHHYCHHA.

IlpakTuyeckue 3aHATHS:

IIpakTuueckoe 3anatueNe 23 o reme «PelieHne palMoOHaIbHBIX YPaBHEHUN, HEPABEHCTB U CUCTEM. 20
[Ipaktuueckoe 3ansTueNe 24 no teme «PelieHne noka3aTenbHbIX YPABHEHUH, HEPABEHCTB U CUCTEM.
[Ipaktuyeckoe 3anatueNe 25 mo Teme «Pemenue mnpocTeHmmx orapuMUUECKUX ypaBHEHUH,
HEPABEHCTB.
[Tpaktuyeckoe 3ansTHeNe 26 o teme «PemieHue norapu(pMUUECKUX ypaBHEHUH, HEPABEHCTB M CUCTEM
YpPaBHEHUI».
[IpakTnueckoe 3ansTueNe 27 mo teme «PelieHue NpoCTEHIIMX TPUTOHOMETPUYECKUX YpaBHEHUH U
HEPABEHCTBY.
[IpaxTuueckoe 3anarueNe 28 no teme «PenieHre TPUroHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM
YpaBHEHUI».
Pemenue 3agau Ha Temy: PaBHOCUIbHOCTH ypaBHeHUM. [IpeoOpa3oBanue ypaBHeHU. OCHOBHBIE IPUEMBI
peuieHust ypaBHeHui. Pemenue cuctem ypaBHeHui. Mcnonp3oBaHue CBOMCTB U rpadukoB GpyHKIUMI 11
pelleHns ypaBHEHUN U HEPABEHCTB.
KontpoubHas padora Ne6 o reMe «YpaBHEHUSI U HEPABEHCTBAY. 1
CamocrosiTe/ibHAs paboTa Npu U3y4eHun Temsl 1.6. 15
CucremaTHuecKkoe BBIIOIHEHHUE YIIPAXKHEHUH PEKOMEHI0BAaHHOE IIPENojaBaTelieM, s 3aKpEeIUICHHsI U3yYEeHHOI0 MaTepurara 1o TeMe:
YpaBHEHUSI U HEPABEHCTBA.
Pabota Hax npeseHTaMsAMu:
- [loxa3arenbHble ypaBHEHUS U HEPABEHCTBA.
- Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.
-Tpuronomerpuueckrie ypaBHEHHs 1 HEPABEHCTBA.
- MccnenoBanue ypaBHEHUI U HEPABEHCTB € TapaMeTpamy;
Pazgen 2. KomOuHaTopuka U TeOpHus BepOSITHOCTEH.
Tema 2.1. Conep:xanue:
OneMeHThI OCHOBHBIE OHATHSI KOMOMHATOPUKH. 3a/1auy Ha MOJICUET YMCIIa pa3MEIIeHNUH, TepecTaHOBOK, COYETAaHHH. 5 I
KOMOWHATOPHKH. Pemenue 3amau Ha nepedop BapuantoB. @opmyna omHoma HeroToHa. CBOMCTBa OMHOMUHATBHBIX

ko dunmentoB. Tpeyronpuuk [ackans.

IIpakTHYeckHe 3aHATHA:




[IpakTrueckoe 3anstueNe 29 no treme «Pemenue 3a1a4y Ha MOACYET YKCIa Pa3MEIICHUH, TEPECTAaHOBOK,
COUETaHMIi; Ha TepeOop BapHAHTOBY.

Pemenue 3anau Ha Temy: [IpaBuna komOuHaTopuku. Penenne koMOMHATOPHBIX 3a1a4. Pazmerenus,
coudeTaHus U nepecraHoBku. bunom HerotoHa u tpeyronsHuk Ilackans. Ilpuknagaelie 3agaun.

CamocTrosiTejibHasi padoTarno Teme: «JIeMEHThl KOMOMHATOPUKH. 1
CamocrosiTesibHast paboTa Npu U3y4eHHH TeMbl 2.1. 8
CucremaTueckoe BBIIIOIHEHHUE YIIPAXKHEHUH PEKOMEHIOBAaHHOE IIPENoAaBareiieM, Uil 3aKpEeIUICHUsI U3y4eHHOIO MaTepurasa 1o TeMe:
DneMeHTHl KOMOMHATOPUKH.
Pabora Hajg npe3eHTausAMHU:
- OCHOBHBIE TOHATHUS KOMOMHATOPUKHU.
- 3ajauy Ha MOCYET YUCIIA Pa3MELICHUH, IEPECTaHOBOK, COUETaHUM.
- ®opmyina 6uHoMa HeroToHa.
- CBoiicTBa OMHOMHUHAIBHBIX KO3()PHUIIMEHTOB.
- Tpeyronsnuk ITackans.
- Uctopus pa3BUTHsI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B Pa3IMYHBIX cepax 4eI0BeUeCKOH
KHU3HEESITEIbHOCTH.
Tema 2.2. Conep:kanue:
DJEeMEHTHI TEOPUH CoOpbITHE, BEpOATHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BEpOsITHOCTEH. [IoHATHE O HE3aBUCUMOCTH 6 I
BEPOATHOCTEM. coObITuil. JluckpeTHas cilyyaiiHasi BeJIMYUHA, 3aKOH ee pacnpeaeacHus. YUcIoBble XapaKTepUCTUKU
JUCKPETHOM cilydaiiHOM Benn4uHbl. [loHsATHE 0 3aKOHE OOJIBIINX YHCE.
[IpencraBienue qaHHBIX (TAOIUIBL, AUArpaMMBbl, TpaQUKN), FreHepaibHasi COBOKYITHOCTh, BBIOOpKa,
cpeanee apupmernyeckoe, Meauana. [loHsTre o 3ajauax MaTeMaTHu4ecKkoil craTucTUKU. Perenue
NPaKTHYECKHX 3a]a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
IIpakTHYeckHe 3aHATHIA:
[TpakTrueckoe 3ansaTueNe 30 no reme «PemieHne 3aga4 Ha HaX0XJIEHNUE BEPOSATHOCTEN COOBITHS 7
ITpaktueckoe 3anaTueNe 31 mo Teme «PemnieHne NpakTUYECKUX 3a7ad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX
METOJIOB.
Pemenune 3anaq Ha Temy: Kitaccudeckoe onpezeneHne BEposITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O
cymMe BeposiTHOCTEN. Brrunciienne BepositHoctei. [Ipuknanueie 3agaun. [IpencraBienne 4ucaoBbIxX
JnaHHbIX. [Ipuknaasele 3a1aun.
CamocrosiTeibHas padoTa 110 TeMe «JIEeMEHThl TEOPUU BEPOSITHOCTEN 1
CamocrosiTesibHast padoTa NPH U3YYEHUH TeMbl 2.2, 8

CucreMaTH4eCcKO€e BBIIOJIHEHHE ynpancHeHI/Iﬁ PEKOMCHAOBAHHOC MPENoAaBaTCJIeM, JJId 3aKPCIIVICHUA U3YUCHHOI'O MaTCpHralia 1o T€MaM:




DJIEMEHTBI TEOPUH BEPOSTHOCTEW; DIEMEHTHI MAaTEMATUUYECKON CTATUCTUKH.
PaGora Hax npe3eHTaMsaAMHU:

- CoObITHE, BEPOSATHOCTD COOBITHS, CII0KEHHE U YMHOKEHHE BEPOSITHOCTEH.
- [lonsiTHie 0 HE3aBUCUMOCTH COOBITHH.

- JluckpeTtHas ciydaiiHas BEJIMYMHA, 3aKOH €€ paclpeeICHHUS.

- HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHOM BEJIMUMHBI.

- [TonsiTie 0 3akoHe GONBIINX YUCEIL.

Pa3nen 3. 'eomerpus.

Tema 3.1. Conep:xanue:

IIpsiMBIE U TUIOCKOCTH B B3anMHOe pacnosnokeHue IByX IpsMbIX B IpocTpaHcTBe. [lapayienbHOCTh IPSIMOM U IIIIOCKOCTH.
IIPOCTPAHCTBE. [TapamnensHOCTB MI0CKOCTEN. [lepneHIuKynsipHOCTD psAMON U TUI0CKOCTH. Ilepnenukynsp n
HAaKJIOHHAsA. YTO0JI MEXAY NPAMON U INIOCKOCTBIO. JIByrpaHHbIid yroil. YToJ MeXAy INIOCKOCTSIMU.
[TepnieHIUKYJIAPHOCTD JBYX IUIOCKOCTEM.

["'eomeTprueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: HapalieIbHbIN IEPEHOC, CHMMETPUS OTHOCUTEIBHO
IJIOCKOCTH.

[TapannensHoe poekTHpOBaHue. M300pakeHne MpoCTPaHCTBEHHBIX (QUTYP.

14

IIpakTH4yeckue 3aHIATHS:

[Ipaktuueckoe 3ansiTueNe 32 1o Teme «PemieHue 3ajad Ha B3aMMHOE PACIOJIOKEHUE MPSMBIX U
IIJIOCKOCTEN.

Pemienne 3amau Ha Temy: [Ipu3HakuM B3aMMHOIO pPAaCHOJIOKEHUS NPSAMBIX. YTOJI MEXKIAY IPSMBIMHU.
BzanmHoe pacrnonokeHue NpsaMbIX U IIocKocTed. [lepneHauKyasap U HaKJIOHHAS K IUIOCKOCTH. YTOII
MEXKy MPSIMOM U IIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PACIIOIOKEHNUH MIPSAMOU U TUIOCKOCTU. Teopema o
Tpex neprneHaukyisipax. [[pu3Haky v CBOMCTBA MAPAIIENbHBIX U EPIIEHIUKYIIAPHBIX MNIOCKOCTEN.
PaccTositHue OT TOYKM 10 IIOCKOCTH, OT IPSAMOW J0O IUIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH,
MEXIY CKPEIIMBAIOIIUMHU TPSAMBIMH, MEXIy TMPOU3BOJBHBIMU (QUTypaMu B  TPOCTPAHCTBE.
[TapannensHOE MPOESKTHPOBAHKE U €r0 CBOMCTBA. B3auMHO€E pacnonoxeHne NpoCcTPaHCTBEHHBIX QUTYP.

15

KonTpoubHnas pabora Ne7 o reme «IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE.

CamocrosiTesibHast padoTa npu u3y4eHuu temsol 3.1.

CucremaTiueckoe BBIIOJTHEHNE YIIPAXKHEHUH PEKOMEHI0BaHHOE MIpenoAaBaTesnieM, sl 3aKperieHns: M3y4eHHOT0 MaTepHrania.
[TonroToBka K MpakTUYECKUM paboTaM C UCHOIb30BAHUEM METOIMUYECKUX PEKOMEHIAUN TpenoaBaress 1o TeMe:

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE.

Pabora Haj npe3eHTalusIMHU:

- BzauMHOe€ pacnonokeHue IByX MPsSMbIX B IPOCTPAHCTBE.
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- [TapamienbHOCTB IPSIMOM U TIOCKOCTH.

- [TapamiesnbHOCTh IIIIOCKOCTEM.

- [lepneHAMKYISAPHOCTD NPSMOM U MJIOCKOCTH.
- [leprieHIUKyIISp ¥ HAKJIOHHAS.

- Y101 MexXy IpsIMOM U IIOCKOCTHIO.

- JIByrpaHHbIi yrosi.

- Yroa Mexay MI0CKOCTSMMU.

- [leprieH IUKyIApHOCTH IBYX INIOCKOCTEH.

Tema 3.2. Conep:xanue:

MHOrorpaHHMKH. Bepmmnsl, pedpa, rpanu MHOrorpasHuka. Teopema Diinepa.

[Tpusma. IIpsimast nnaknonHasnpusMma. [IpasuneHast npusma. [apannenenunen. Kyo.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpui B KyOe, B mapajuiesnenumese, B npuzme u nupamujae. CedeHus Kyoa, mpu3Mbl U
nupamuibl.[IpecraBiaeHne o NpaBUIbHBIX MHOTOIPaHHUKAX (TETpa3ip, Ky0, OKTasap, 10AeKadIp
1 UKOCadIp).

HpaKanecmle 3aHATHUSA:

HpaKTI/I‘ICCKoe 3asTueNe 33 1o Teme «Haxoxaenue 531eMEeHTOB IIPU3MBbI, IapaJUICIICIIMIICAa H
MUupamMuab».
HpaKTI/I‘ICCKoe 3aasaTueNe 34 o Teme «Haxoxaenue 3ajay Ha IIOCTPOCHHUC ceuyeHH I MHOI'OI'PaAHHHUKOB))

Pemenne 3amay Ha Temy: PasnuuHble BUIbI MHOTOTpaHHUKOB. VX u3oOpakenus. CedeHusi, pa3BepTKU
MHOrorpaHHukoB. Ilnomane noBepxHocTu. Bunael cummerpuii B mnpoctpancTBe. CHMMeETpusi Ten
BpallleH!sl 1 MHOTOTPaHHUKOB. Beruncienue niomaaei 1 o0beMoB.

Kontpoabsnasi padora Ne8 no Teme «MHOTOrpaHHUKNY.

CamocrosiTesibHast padoTa NpH U3Yy4YeHUH TeMbl 3.2,

CucremaTHyecKkoe BBIIOJIHEHNUE YIIPAXKHEHUH PEKOMEHI0BaHHOE IIperoAaBaTesneM, Ul 3aKperieHns: M3y4eHHOT0 MaTepHraia.
[ToaroToBka K MpakTUYECKUM pabOTaM C UCHOIb30BAHUEM METOIUUYECKUX PEKOMEHIAUN penojaBares o TeMe:
MHOrOorpaHHMKH.

Pabota Hajg npe3eHTalusAMHU:

- Teopema diinepa.

- [Ipu3ma. Ilpssmas nnakiionHasnpusma. [IpaBriibHas npusma.

- [Mapannenenunen. Ky6.

- [Iupamuna. [IpaBunpHasg nupamua. YcedeHHas nupamMuaa. Terpasap.

Tema 3.3. \ Conep:xanue:




Tena u moBepXHOCTH
BpaICHHUS.

Hunuuap u koHyC. YcedeHHbIH Konyc. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTh, 00pa3yroIas,
pas3BepTka. OceBble CEUEeHUs U CeUeHUs MapajuienabHble ocHoBaHMIo.[1lap u cdepa, ux ceyeHus.
KacarenbHast miuockocTs Kk cdepe.

HpaKaneCRne 3aHATHUA:

ITpaktuueckoe 3ansaTueNe 35 no reme «Cdepa u map. CocraBiieHre ypaBHEHUS CPepbI».

Pemenne 3amau nHa Temy: Llunuuap. Konyc. Yceuennwni konyc. lllap u cdepa. Ceuenus ten u
IIOBEPXHOCTEH BpallleHUsl.

KontpoabsHnasi padoraNeOno teme «Tena 1 mOBEpXHOCTH BPAILLICHUS.

CamocrosiTesibHast padoTa NpH U3y4eHUH Tembl 3.3.

CucTteMaTH4ecKO€e BBINOJIHEHUE YIIPAXKHEHUH peKOMEH0BaHHOE MPENoAaBaTeNeM, JUlsl 3aKpeIUIeHUs] U3y4eHHOro MaTepuaia.
[loaroroBka K npakTU4eCKUM paboTaM C UCIIOIb30BAaHUEM METOINYECKUX PEKOMEHAALNN MTpenojaBaTesis o TeMe:

Tena u noBepXHOCTHU BpaIllEHUS.

Pabora Hayj npe3eHTaUsAMHU:

- HunmuHp.

- Konyc. Yceuennsiii konyc. OcHOBaHUE, BEICOTA, OOKOBas IOBEPXHOCTH, 00pa3yIoIias, pa3BepTKa.
- lllap u cdepa, ux ceyenus. KacarenbHas I0ckocTh K cdepe.

Tema 3.4.
N3mepenus B reoMeTpum.

Conep:xanue:

O6wem u ero usmepenue. MurerpanbHast Gopmyna oobema. Popmyssl o0bemMa Kyba, NPsIMOYTOJIbHOTO
napajuiesenunena, npusmsl, nuinHapa. @opmynsl o0bemMa nupaMuga U KoHyca. @opmysbl MJIOLIAAH
NOBEpPXHOCTEH HMIMHIApa M KoHyca. Dopmynbsl oObema mmapa M 1wiomanau cgepsl. [lomoOue Tem.
OTHo1IEHNS MIIOIAJeH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

IIpakTHYeckHe 3aHATHIA:

[TpaxTrueckoe 3anstueNe 36 mo reme «BpIyucieHue miomaae moBepXHOCTEH TeOMETPUUECKUX TEI».
ITpakTuueckoe 3anatueNe 37 no reme «Bpruncienne 00beM reOMeTPUIECKUX TE.

Pemenune 3amau Ha Ttemy:HaxoxneHue 1uiomanm u oObemMa Tel M IOBEPXHOCTEM BpalleHUs B
npoctpanctse. [logo6ue Ten. OTHOLmEHHS TUI0IIae MOBEpXHOCTEH U 00BEMOB OJOOHBIX TEII.

Kontpoabnas padora Nel0 o teme «/3mepeHust B reOMETpU.




CamocrosiTesibHast padoTa NPpH U3YyYeHUHU TeMmbl 3.4.
CucreMaTH4eCKOE BBINOJIHEHHE YIIPAKHEHUH PEKOMEHI0BAaHHOE ITpernoaBaTeieM, s 3aKpeIUIeHUs U3YYeHHOT0 MaTepuania.
[TonroroBka K MpakTHYECKUM paboTaM C UCHOIB30BAHUEM METOIMUYECKUX PEKOMEHIAMN IPENnoIaBaTes o TeMe:
KoopauHaTsl 1 BEKTOPHI.
Pabota Haj mpe3eHTaUsIMU:

- O6wveM u ero nu3mepenue. MaTerpanpHas popmysa oobema.

- ®opmyibl 06beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieenuineia, IPU3Mbl, IIUIHHIIPA.

- ®opMyIibl 00beMa MUpaMKIa U KOHYcCA.

- ®opMyJIbl IUIOIIAIN TIOBEPXHOCTEH LIUIIMHAPA U KOHYCA.

- ®opMmynbl 06beMa I1apa U miomaan cepsl.

Tema 3.5. Conep:xkanue:

Koopaunate! u BekTOpEL.  [[IpsiMoyronpHas (iekapToBa) CHCTEMa KOOPJAMHAT B IpocTpaHcTBe. POpMyIia pacCTOSHUS MEXIY IByMs
TOYKaMU. Y paBHEHUS CPEpbl, n10CKOCMU U NPAMOLL.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO.
Paso)xeHre BEKTOpa 10 HANPABIICHUAM. YTOJI MEXKAY IBYMs BeKTopamu. [Ipoekuys BekTopa Ha OCh.
Koopaunats! BekTopa. CkansipHOE IPOU3BEICHUE BEKTOPOB.

Vcnosib30BaHNE KOOPAMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a1a4.

16

HpaKaneCRue 3aHATHUA:

[IpakTrueckoe 3anstueNe 38 mo reme «Ornepaiuu HaJl BEKTOPaMU Ha TUIOCKOCTU U B MPOCTPAHCTBE Y.
[TpakTuueckoe 3anatueNe 39 no reme «/lelicTBUS HaJ BEKTOpaMH B KOOPJIUHATHOM hopmey.

Pemrenne 3amau Ha Temy: Bekrtopsl. [lelictBus ¢ BekTopamu. JlekaproBa cucTeMa KOOpPAWMHAT B
IPOCTPaHCTBE. YPaBHEHUE OKPYKHOCTH, cepsl, TNIOCKOCTH. PaccTosiHre Mexay Toukamu. JlefcTBus ¢
BEKTOpPAMH, 33JaHHBIMH KoopJauHaTamu. CKaJsipHOE MpOou3BeIEeHHE BEKTOpPOB. BekTopHOEe ypaBHEHUHE
IIPSIMOM U INIOCKOCTU. Vcnosib30BaHNEe BEKTOPOB IIPU 10KA3aTEIBCTBE TEOPEM CTEPEOMETPUMU.

11

KonTposbnas pabora Nell no teme «KoopauHaTsl 1 BEKTOPBI.

CaMocTosiTe1bHAsi padoTa MPH U3YYeHUH TeMbl 3.5.

CucremaTiyeckoe BBIIOJTHEHHUE YIIPAXKHEHUH PEKOMEHI0BaHHOE IIpenoAaBaTesnieM, Ul 3aKperieHns: M3y4eHHOT0 MaTepHraia.
[ToaroToBka K MpakTUYECKUM pabOTaM C UCIOIb30BAHUEM METOMUECKUX PEKOMEHIAIUil MperoaaBaTelis o TeMaM:
[IpsiMBbIE M TNIOCKOCTH B MMPOCTPAaHCTBE; MHOrorpaHHUKY; Tena u MoBepXHOCTH BpameHus; MI3MepeHus: B reoMeTpuy;
KoopauHaTsl 1 BEKTOpHI.

Pabota Hax npe3eHTAMAMU:

- Bextopsl. Monyib BekTOpa.

- PaBenctBo BekTOpoB. C105Ke€HHE BEKTOPOB.

12




- YMHOXEHHE BEKTOpa Ha YUCJIO.

- PaznoxeHue BeKTOpa 110 HaIIpaBJICHUAM.

- Yron Mexay JByMsl BEKTOpaMH.

- Koopnunate! Bektopa. CKassipHOE TPOU3BENEHNUE BEKTOPOB.

HUtoroasi Kourposabnasi padora Nel2 o teme «Maremarnka: ajaredpa ¥ Hadajia MaTEMaTHYECKOTO aHAIN3a; TEOMETPHS»

TeMbl CCI€10BATEIBCKHX POEKTOB:

- HenpepoiBHBIE TpooH.

- [IprMeHeHHe CII0KHBIX MPOIIEHTOB B SKOHOMUYECKHX pacyueTax.
- ['pacduueckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.

- HccnennoBanue ypaBHEHHI  HEPABEHCTB C MAapaMETPOM.

- CpeaHue 3HAYCHUS U UX TIPUMEHCHUE B CTATUCTHKE.

- [IpaBuIibHBIC U TOJTYTIPABUIIbHBIC MHOTOIPAHHHUKH.

- Konnueckue ceueHus M UX MPUMCHEHHE B TEXHUKE.

- MaTemaruka B Moei mpodeccu.




3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB JEATEJBHOCTHU
OBYYAIOIIUXCSA KOHTPOJIb U OILIEHKA PE3YJBTATOB OCBOEHUSI YUYEBHOH JUCIHUILIMHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MEMATHYECKOI'O AHAJIN3A; TEOMETPUSD

KOHTpOJ’Ib N OI€EHKaAa pPCE3yJIbTATOB OCBOCHHA AUCHUINUIMHBI OCYIICCTBIIACTCA IIPCIIOAABATCIICM B IPOLCCCC IMPAKTHYCCKHX

SaHﬂTHﬁ, TCCTUPOBAHUA, a@ TAKIKC BBITIOJIHCHUS O6y‘—IaIOH_II/IMI/IC$I HHANBUAYAJIbHBIX SaHaHHﬁ, IIPOCKTOB, HCCHCI[OBaHPlﬁ.

Coaepixanue XapakTepucTHKa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH @®opMBbI U METO/IbI KOHTPOJIS M OLIEHKH Pe3yJ1bTATOB
o0yueHust o0yuarumuxcsi o0yueHusl.
(Ha ypoBHe y4eOHBbIX JeliCTBHI)
Aunredpa
Bsenenue. O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKUM B Hayke, TexHuke, | [Ipaktuueckoe 3anstue Ne 1 mo teme «/leficTBus Haj

Pa3zButre noHsaTHSA
O YHCJIC

SKOHOMHUKE, MH(POPMAIMOHHBIX TEXHOJIOTHSAX W IMPAKTHYCCKOU
JIeSITEILHOCTH.

O3HakoMIJIEHHE C LEISIMU U 33lauaMy U3YUYE€HUS] MAaTEMaTUKH TIPU
0CBOEHUU Ipodeccuit

Brimonnenue apupMeTHueckux ACWCTBUN HaJA YHCIAMU, codeTas
YCTHBIE W MHChbMEHHBbIE TpUeMbl. HaxoxaeHue mpuOImKeHHBIX
3HAUEHUI BEJIMYMH U MOTPEIIHOCTeH BBIYUCIEHUN (aOCOMIOTHON
U OTHOCUTENbHOM); CpPaBHEHHME  UHCJIOBBIX  BBIPAXKEHUM.
Haxoxnaenne ommOOK B MpeoOpa3OoBaHMUSX W BBIYUCICHHIX
(OTHOCHTCSI KO BCEM ITYHKTaM MpPOTrpaMMBbl)

LEJIBIMU YHUCIAMH U JPOOSIMU.

[Tpaktuueckoe 3austue Ne 2 mo Teme «JleficTBusi Haj
JIeCTBUTENbHBIMU YUCIIAMH. Boruucnenue
ITOTPEIHOCTEMNM.

[Ipaktuueckoe 3anstue Ne 3 mo Teme «/leficTBus Hajg
KOMILUIEKCHBIMH YHCJIaMU B aire0pandeckoit popme.
Pewmenue 3anau Ha Temy: Llenble u paniMoHalIbHBIE YKCIIA.
HeiicrButenpuple yucna. [IpubinnkeHHbIE BBIYUCIIECHUS.
KommiekcHbie uncna.

Kontponbnas pa6ora Nel mo teme «Pa3BuTue mOHITHS O
YHUCIIEY.

Kopsn,
Jorapu@msl

CTCIICHH,

O3HakOMJIEHHE C TOHATHEM KOPHsS N-H CTENEHM, CBOWCTBAMU
paguKaIoB W MpaBUIAMU CpaBHEHUs KopHed. dopmynupoBaHue
ONpEeleIcHUsI KOpPHA U CBOMCTB KOpHEH. BelunciieHne u
CpPaBHEHUE KOpHEH, BBINOJHEHHWE IPUKUIKU 3HAYEHUS KOPHS.

IIpaktnueckoe 3anarne Ne 4 mo Tteme «/lelictBusa co
CTEIIEHSAMM.

[TpakTuueckoe 3ansatue Ne 5 mo teme «lIpeobpazoBanue
palMOHAIBHBIX BBIPAKECHUI.




[IpeoOpazoBanre YHUCIOBBIX W  OYKBEHHBIX  BBIPAKCHUH,
COJIEpIKaIINX PaTUKaIbl. BBIMOTHEHNE pacueToB 1Mo (GopMyliam,

CoJIep KaIIuM paiuKabl, OCYIIECTBIISAS HEO0OXO0IUMBbIE
IIOJICTAaHOBKU U npeoOpazoBanus. OnpeesieHne paBHOCUIbHOCTH
BBIpOXEHUII ¢  pagukamamu. PemieHue  uppalrOHAIbHBIX

ypaBHeHHH.  O3HaKOMJICHME C  TIOHATHEM  CTENEHH C
NeCTBUTENBHBIM MOKa3aTeneM. Haxoxienrne 3HaUeHUN CTENeHH,
UCTOJB3Ys IPU HEOOXOIUMOCTH UHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anucbiBaHUE KOPHSI N-I CTENEeHH B BUAE CTENEHU C JPOOHBIM
MoKa3areiaeM U Hao0opoT.

dopmyIHpoBaHUE CBOMCTB cTerneHeill. Briuncienue creneHeil c
paMoHATBHBIM MTOKA3aTeNIeM, BBIOJHEHHE MPUKUAKH 3HAYCHUS
CTemeHu, cpaBHeHue cremneHeil. [IpeoOpazoBaHue YMCIOBBIX U
OYKBEHHBIX BBIPOKEHHUH, COACPKAIINX CTETECHH, HPUMEHSI
cBoiicTBa. Pemienue mnokazarenbHbIX ypaBHeHUH. O3HaKOMIICHUE
C IPUMEHEHUEM KOPHEW W CTENEHEH NP BBIYMCICHUU CPEIHHUX,
JICNIEHUU OTpe3Ka B «30JIOTOM CEUeHUW». PelieHne mpuKiIagHbIX
3a/lad Ha CJIOXKHBIE NPOLEHTH. BblmonHeHue mnpeodpa3oBaHuit
BBIp@XXEHUI, MpUMeHeHne (GOopMyll, CBSI3aHHBIX CO CBOWCTBaMHU
creneHed u sorapudmoB. OnpeneneHue oOJACTH AOMYCTUMBIX
3Ha4YeHU M J0rapupMUIEcKoro BBIP)KEHUS. Pemenune
JOTapu(PMUYECKUX YpaBHEHUI

[IpakTnueckoe 3ansitue No
KOpHaMI».

[IpakTnueckoe 3anarue Ne 7
J0rapupMoBy.

[Ipaktnueckoe 3anstue Ne 8 mo teme «ToxknecTBEHHbIE
npeoOpa3oBaHus JOrapu(PMUIECKUX BBIPAKESHUI.
Pemenne 3amau Ha Temy: BpluncineHue W cpaBHEHHE
KOpHEU. BpinonHeHnue pacyeToB ¢ paaukaiamu. Pemenne
MppalMoOHANIbHBIX ypaBHeHMU. Haxoknenwe 3HavyeHHI
CTeNeHel ¢ paluMoHAIbHBIMU TMOKa3aTensiMu. CpaBHEHHE
creneneil. [IpeoOpa3zoBaHusi BBIpaKEHUH, COAEpKAIIUX
creneHu. Penienue nokasarenpHbIX ypaBHeHUH. Pemienue
NpUKIaIHBIX 3anad.HaxoxaeHue 3HaueHuil norapudma
10 IpPOW3BOJBLHOMY OCHOBaHMIO. Ilepexom oT oaHOrO
OCHOBaHUsl K Jpyromy. BelunciieHHe W CpaBHEHHE
norapudmoB. JlorapupmupoBaHue H TOTESHIUPOBAHUE
BbIpakeHH. Pemenne norapuMuueckux ypaBHEHUH.
Kontponbraas padora Ne2 mo teme «KopHu, cTeneHH H
JorapuMbDy».

6 mo Tteme «/leiicTBus C

no teme «Bpraucienne

OcHoBBI TPUTOHOMETPHUHA

OCHOBBI
TPUTOHOMETPHH.
OCHOBHBIE TIOHATHSA

N3yuenne paguaHHOTO METOJA U3MEPEHMS YIJIOB BPALIEHUS U UX
CBSI3U C IpagycHOM Mepoil. M300paxeHne yrioB BpallleHHs Ha
OKPY’)KHOCTH,  COOTHECEHHME  BEIMYMHBI yriga C €0
PacCIIOJIOKEHUEM. ®opMynupoBaHUE OIpeIeIcHUuN
TPUTOHOMETPUYECKUX (YHKIMM JUIsl YIJIOB MOBOPOTa M OCTPBIX
YIJIOB TPSMOYTOJIBHOTO TPEYrOJIbHUKA W OOBSICHEHHE HX
B3aUMOCBSI3H

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHYCCKUX TOXICCTB [JIA
BBIUMCJICHHUS 3HAYCHU N TPUTOHOMCTPHUYCCKUX (I)yHKI_II/II\/'I 110 OI[HOI>'I

[Ipaktnueckoe 3anatue Ne 9 mo Teme «PaauanHoe
U3MepeHHe IyT U yriioB. OnpeneneHne cuHyca, KOCUHYca,
TaHT'€HCa U KOTaHI€HCa YIJiay.

ITpaktnueckoe 3ansatue Ne 10 mo Teme «lIpunoxenue
(bopMyI IPUBEIEHUS U CIIOKEHUSD.

IIpakTueckoe 3aHATHE Ne 11 o TEME
«TpuroHoMmerpuueckue  (QYHKIMM  TOJOBHHHOTO U
YZIBOEHHOT'O apryMEHTa.

[Ipaxtrueckoe 3ansatue Ne 12 mo teme «IIpeoOpazoBannue




TOXECTBA U3 HUX CYMMBI U Pa3HOCTH TPUIOHOMETPUYECKMX (QYHKLIUN B
[TpeobpazoBanus W3yyeHne OCHOBHBIX (OpMysn TpUTOHOMETpUHU: (OpMyIbI | IPOU3BEAECHHUE, H HA00OPOT».
MPOCTEUIINX CJIOXKEHU, YIBOCHHUS, npeoOpa3oBaHus cymmsl | IIpaktudeckoe 3anstue Ne 13 nmo Teme «Bpruncienue
TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX byHkuMii B IIPOU3BEICHUE W | 3HAYCHUIl  BBIPQXEHHUH,  cojepkamux  oOpaTHbIE
BBIPAKEHUN NPOU3BE/ICHUS B CYMMY M [PUMCHEHHE IPH BBIYUCICHUYU | TPUTOHOMETPHYECKUE QYHKIIUNY.
3HAQ4YECHMs] TPUTOHOMETPUYECKOIO BBIPAKEHUS U YIIPOILEHHUS €TO0.
O3HaKOMJICHHE CO CBOMCTBaMHU CUMMETPHH TOYCK Ha euHW4YHOW | Pemenne 3anau Ha Ttemy: PaguanHblli MeTON M3MEpEHHSA
OKPYKHOCTH U IPUMEHEHHE UX Ul BbIBOJA (hOpMyI NpuBeeHHs | YIJIOB BPALCHUS U CBA3b C IPAlyCHON MEPOH.
IIpocreimue Pemenne mo QopmyaaM W TpUroHOMEeTpHdYecKoMy Kpyry | OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYJIbI
TPUTOHOMETPUUYECKUE | MPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHEHHH. [IpuMeHeHue | CI0XKEHUs, YABOEHU, npeobpasoBaHue CYMMBI
YpaBHCHUSA M | OOMX METOJOB pEIICHHS ypaBHEHWil (IpUBEACHHE K | TPUTOHOMETPUYECKMX  QYHKUMH B TIPOM3BEICHHE,
HEpaBCHCTBA JINHEMTHOMY, KBaJpaTHOMY, METOJl Pa3J0KEHUS HAa MHOKHUTEIH, npeoOpa3oBaHue TMPOU3BEAEHUS TPUTOHOMETPUYECKHX
3aMEHBI [IEPEMEHHOM) MpPH pElIeHHH TPUTOHOMETpUYeckuX | QyHKIMiA B cymmy lIpocTeiilmme TpUroOHOMETPHYECKHUE
YpPaBHEHUW. YMEHUE OTMEUYaTh Ha KPYre pelieHus IMPOCTEUINNX | YPAaBHEHUsA u HEPABEHCTBA. ObpaTHble
TPUTOHOMETPUYECKUX HEPABCHCTB TPUTOHOMETpUUYECKHE (DYHKIMU: apKCHHYC, apKKOCHUHYC,
Apkcunyc, O3HakOMJIEHHE C TMOHSATHEM OOpPATHBIX TPUTOHOMETPUUECKUX | APKTAHIEHC.
apKKOCHHYC, ¢bynkuuid. M3ydyeHue omnpeneneHuil apKCHHyca, apKKOCHHYCA,
apKTAaHI'CHC YyMcClia apKkTaHrenca 4ucnia, (GopMmyiaupoBaHue uX, H300pakeHue Ha | KOHTpombHas pabora Ne3mo TeMC «OCHOBBI
€AMHUYHOU OKPY>KHOCTHU, IPUMEHEHUE IIPU PELICHUU YPABHEHUI | TPUTOHOMCTPHUM).
DyHKIUH, X CBOICTBA H IPaPUKH
OyHKIUY. O3HakomyieHME €  TOHATHEM  TiepeMeHHou, mnpumepamu | [Ipaktuueckoe 3ansatue Ne 14 mo Teme «Haxoxnenue
ITonsatue 0 | 3aBUcUMOCTel  Mexay mnepeMeHHbIMH. (O3HAaKOMIJIGHHWE C | YaCTHOIO 3HaueHMsl, 00JacTH ONpeAeseHUs U MHOXKECTBA
HEINPEPBIBHOCTH MOHATHEM TpaduKa, OIpeneiIeHre NPUHAUIEKHOCTH TOYKHU | 3HAUEHUN (QYHKIIUH.
byHKINN rpapuky ¢yakuuu. Omnpenenenue no Qopmyne mnpocreifmei | [Ipaktuueckoe 3anstue Ne 15 mo teme «MccnenoBanue

3aBHCHMOCTH, BuJa ee rpaduka. Beipaxenue no ¢popmyie ogHon
nepeMeHHoON 4epe3 npyrue. O3HAaKOMIIEHHE C OIPENEICHUEM
¢byHkuy, QopmynaupoBaHue ero. Haxoxnenue obGmactu
orpeJiesieHus] 1 001acTH 3HaUeHUH (QYHKIIMK

CTENEeHHOW  (PyHKUHUH.
CTETIEHHOW (YHKIIUN.

[TpakTnueckoe 3anstue Ne 16 mo teme «lccnenoBanue
noka3aTeJabHOM W JjorapuMuueckol  (yHKIMH.

[IpeoGpa3oBanue  rpaduka

CaoiicTBa QyHKINH.
I'paduueckas
UHTEpPIIpETALHSL.
ITpumepsl

O3HakoMJIeHHE C TpUMepaMu (PYHKIMOHAJIBHBIX 3aBUCUMOCTEH B
pEeaJIbHBIX MPOIECCAX U3 CMEKHBIX AUCHUIUIMH. O3HAKOMIIEHUE C
JIOKa3aTeJIbHBIMUA PACCyKIECHUAMH HEKOTOPBIX

CBOWCTB JIMHEHHOW W KBaJpaTWYHOM (YHKIMHA, HpOBeJEeHUE

[IpeoOpazoBanme rpaduka ux GyHKIHIN.

ITpakTnueckoe 3anstue Ne 17 mo teme «lccnenoBanue
TpuroHomerpuueckux @ynkuuu. IlpeobpazoBanue wux
rpauKOB».




(YHKIIMOHATBHBIX
3aBUCUMOCTEN B
peanpHBIX Tpolieccax
U SIBTICHUSIX

HUCCIIEIOBAHUS JIMHEHHOM, KYCOYHO-JIMHEWHO, JIpOoOHO-
JUHEWHOW M KBaApaTHYHON (PYHKIUH, TOCTPOCHUE UX TPa(HKOB.
IToctpoenne u urenme rpaduxkoB GyHknuii. MccnenoBanue
¢ynkuuu. CocraBieHrne BUAOB (QYHKIMN 10 TaHHOMY YCIJIOBHIO,
pelieHue 3aaa4

Ha 9KcTpeMyM. Beimonnenue npeobpa3oBanuii rpaduka GyHKIMH

OO6parnbie QyHKIIH

W3yuenune noHsTHs OOpaTHOM (YHKLUH, ONpEAEICHHE BUAA U
noctpoeHne rpaduka oOpaTHON (GYHKIMH, HAXOXKICHHE €€
obnactu omnpeaeneHus M obOnactu 3HaueHWd. IlpumeHeHue
CBOWCTB (pYyHKUMH HpU HUCCIECIOBAHUM YpPaBHEHUU U PEIICHUU
3a7a4 Ha HJKCTpeMyM. O3HaKOMJIEHHWE C IOHSATHEM CIIOXHOMU

byHKIIUN

CreleHHEBIE,
IIOKa3aTeIbHEIC,
norapuMudecKkue u
TPUTOHOMETPUYECKHUE

GbyHKIIH.

Bbruuciienne 3HaueHui (yHKIMM 1O 3HAYEHUIO apryMeHTa.
Omnpenenenne MOJ0KEHHUS TOYKU Ha TpaduKe 10 ee KOOpAHHATAM
1 Ha00OPOT.

Wcnonb3oBanue cBOWCTB (yHKUMN [UIsl CpaBHEHHS 3HA4YEHUU
cTerneHel u jorapudmos.

[Toctpoerne TpapuKOB CTENEHHBIX H  JIOTAPU(PMUICCKIX
¢bynkuuid. PemeHue moka3aTenbHBIX M JIorapu(MHUUYECKUX
YpaBHEHHI U HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAM.
O3HakoMJIEeHHE C TIOHATHEM HENpEepbIBHOM MEepUOIUYECKOi
¢byHKIMY, (QOpMYIMpOBaHUME CBOWCTB CHHYyca U KOCHHYCA,
noctpoeHne Mx rpadukoB. O3HaKOMIIEHHME C TOHATHEM
rapMOHUYECKHX KOJEOaHWH ¥ TpUMEpaMU TapMOHUYECKHX
KoneOaHUi JUIs ONMCaHUs MpPOIEcCOB B (U3MKE M JAPYIHX
00J1acTsAX 3HaHUS.

O3HakoMJIeHHME C TIOHATHEM DPa3pbIBHOM  MEpUOIUYECKOM
¢byHKMM, (GOpPMYyIMPOBAHUE CBOWCTB TAaHIeHCa M KOTaHIEHCA,
noctpoeHue ux rpaduxos. [IpumeHenue cBOMCTB (GyHKIMHA A
CpaBHEHHsI 3HAYCHUH TPUTOHOMETPHUECKUX (YHKIWH, PEIICHHS
TPUTOHOMETPHUYECKUX YPaBHEHHUH.

Pemenue 3agau Ha Temy: [Ipumepsl 3aBUCUMOCTEN MEXKIY
IIEPEMEHHBIMM B PEAJIBHBIX MPOLIECCaX H3 CMEXKHBIX
mucuurinH.  Onpenenenue (ynkmuit. [locTtpoenue u
yreHue rpadukoB ¢ynkumid. MccnenoBanue ¢GyHKIMU.
CaoiicTBa JIMHEHHOW, KBAaJJpaTUYHOM, KYCOUYHO-TUHEHHOMN
U JApoOHO - JMHeHHo#H QyHkuuil. HenpepbiBHBIE U
nepuoanueckue Gpynkuuu. CoiicTBa U rpaduku cUHYCA,
KOCHHYCa, TaHTeHCa U KoTaHrenca. OOpaTHbie QyHKIUU U
ux rpadguku. OOpaTHbIE TPUTOHOMETPHYECKUE (DYHKITHH.
[IpeoOpazoBanusi rpaduka Qynknuu. [apmoHuueckue
konebOanus. [lpuknagneie 3amaun. [lokasarenbHble,
JorapupMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHS U
Hepagencmaa.

Koutponbaass pabora Nedno teme «DyHKUMH, UX
coiictrBa u rpaduku. CTENeHHbIE, TOKa3aTeIbHbIC,
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE (PYHKIIHI.

Hauajsa MaTeMaTH4eCKOro aHaJu3a

IlocnenoBareabHOCTH ‘ O3HaKOMIICHHE C MOHATHEM YHCIIOBOM IOCICI0BAaTCIIbHOCTH,

ITpakTnueckoe 3anstue Ne 18 mo teme «Haxoxknenue




cnocobamMu  ee  3aJaHus, BBIUMCICHUSIMH €€  YIICHOB.
O3HakomieHue ¢ HNOHAMuUEM npedena Nocied08amenbHOCMU.
O3HakOMJIEHHE C  BBIYMCICHHEM CYMMbl  OECKOHEYHOTO
YHCIIOBOTO psAa Ha MPUMEpPE BBIYUCICHHUS CYMMBbI OECKOHEYHO
yOBIBaroOIIEH TeoOMETpUYECKON mporpeccun. PemeHue 3amad Ha
npuMeHeHne (GOpMyNIbl  CyMMbl OECKOHEYHO YyObIBaroIei
reOMETPUUYECKOI MPorpeccuu

IIpousBogHass u ee
IIPUMEHEHHE

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

W3yuenne u  QopMynupoBaHHME €€  MEXaHHYECKOIO U
TFE€OMETPUUYECKOTO CMBICIIA, W3YYEHHUE AJITOPUTMa BBIYMCIICHUS
IIPOU3BOHON Ha MPUMEPE BBIYUCIIEHNUS MIHOBEHHOM CKOPOCTH U
YTI0BOT0 KO3 (HUIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHHs KacaTeIbHON B 0OIIEM BHJE. Y CBOEHHE
npaBun  auddepeHumpoBaHus, — TaOMUIBI  MPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKIMH, TpUuMeHeHue Ui JudpepeHInpOBaHUS
GyHKIMH, COCTaBIIEHUS YypaBHEHHUs KacaTelbHOW. M3yueHue
TEOpeM O CBS3M CBOMCTB (YHKIMM UM  IPOU3BOIHOM,
dbopmynmupoBka wux. [IpoBemeHne ¢ TOMONIIBIO TPOU3BOIHOMN
uccieloBaHusl (YHKLMHU, 3aaHHOW (opmyioil. YcTaHoBieHue
CBSI3U CBOWCTB (DYHKIIUHM U IPOU3BOIHON MO UX TpaduKam.
IIpumeHeHre MPOU3BOIHON ISl PELIEHUs 3a7ad Ha HaXOXACHHUE
HaumOOJbIIEr0, HAWMEHBIIET0 3HAYEHHWS U Ha HaXO0XKJIEHUE
JKCTpEMyMa

IlepBoobOpazHas
U MHTErpa

O3HakoMJICHHME C TIOHSATHEM WHTErpajla U IEPBOOOPA3HOM.
N3ydyenne mnpaBuia BBIYUCICHUS NEPBOOOPA3HOM U TEOPEMbI
Herorona— Jleitonuiia. Permenue 3a1ay Ha CBsI3b MEPBOOOPA3HOM
U ee MPOUM3BOAHOHN, BBIUMCICHHE MEPBOOOPA3HOW s JaHHOH
¢byukuu. Pemenue 3amad Ha NpUMEHEHUWE MHTErpaja Juls
BBIYHCIICHUS (PU3NYECKUX BETUYHH U TUIOMIA e

YICHOB M TMpeJesia YKMCIOBOM MOcieAoBaTeIbHOCTH. Ee
reOMETPUUYECKOE U300PAKEHUEN.

[Ipaktnueckoe 3ansatue Ne 19 mo Teme «Bbluncienue
MPOU3BOIHBIX (PYHKITHI.

[Ipaktnueckoe 3ansitue Ne 20 mo teme «PU3NUYECKUE U
reOMETPUUYECKUE TIPUIIOKEHUS TPOU3BOTHOMY.
[Ipaktnueckoe 3anarue Ne 21 mo Teme «lIpumenenue
MIPOU3BOTHON K HCCIIECIOBAHUIO (DYHKIIUH U MOCTPOCHUIO
rpaduKoBy.

ITpakTnueckoe 3anstue Ne 22 mo Teme «Bpruncienue
MHTETPaAJIOBY.

Pemenne 3anau Ha Temy: Unciosas nocieq0BaTenbHOCTD,
CIocoObl ee 3a/1aHusl, BBIYMCIICHUS YJICHOB
nociaenosarenbHocTu.  Ilpenen  mocnenoBaTeabHOCTH.
beckoneyHo yObIBaromiasi reoMeTpuyeckas IpOrpeccus.
IIpon3BoaHasl, MEXaHUYECKUM U F€OMETPUYECKUIM CMBICII
MIPOM3BOHONW. YpaBHEHHE KacaTelbHOH B OOIIEM BHJE.
[lpaBuna u dopmynsl auddepeHpoBanus, TadIUIA
MPOM3BOJHBIX 3JeMEHTapHbIX (GyHKIuH. VccnenoBanue
GyHKIMM C TOMOIIbI0 mpou3BogHOW. Haxoxxnenue
HauOOJIBIIET0, HAUMEHBIIIETO 3HAUCHUS U IKCTPEMATbHBIX
3HaueHnit (QyHkuuu. HWHTerpama wu mepBooOpasHasl.
Teopema Herorona-Jleitonuna. Ilpumenenne nnaTerpana k
BBIYUCIICHUIO (DU3UYECKUX BEIMYMH U TIJIOMIA IEH.
KonTponbHas pabota Ne5 o TEME
«IlocnenoBarensHoctu. [IpousBonnas. [lepBoobpazHas u
UHTETpa».

YpaBHeHUs] M HEPABEHCTBA




YpaBHeHust u
CUCTEMBI

ypaBHEHUI
Hepasencrtsa u
CUCTEMbl HEPAaBEHCTB
C IBYMsI
MIepEeMEHHBIMU

O3HakOMJICHME C MPOCTEHIIMMH CBEACHHUAMH O
anreOpanvyeckux  ypaBHEHMM,  MOHATUSAMU
YpPaBHEHUH U CUCTEM ypaBHEHHIA.

N3yuenue TeopuM  pPAaBHOCWIBHOCTM  ypaBHEHUHM U €€
npuMeHeHus. [loBropeHme 3ammcu  pelleHHs  CTaHJApTHBIX
ypaBHEHUH, MPUEMOB MIPEOOpa30BaHUs YPaBHEHUH ISl CBEICHUS
K CTaHJapTHOMY YpaBHECHMIO. PelleHue panuMoHaJIBHBIX,
MPPALMOHAIIBHBIX, IIOKA3aTEIbHBIX M TPUTOHOMETPUYECKHUX
ypaBHeHMH u cucreM. lcnosnb30BaHue CBOWCTB U IpaduKOB
byHkuuid A peuieHuss ypaBHeHHUH. IloBTOpeHHME OCHOBHBIX
IIPUEMOB PEILICHUs CUCTEM. Pelienne ypaBHeHU ¢ IpUMEHEHUEM
BCEX NPUEMOB (pa3joKEHUS Ha MHOXKHUTENIU, BBEACHUS HOBBIX
HEU3BECTHBIX, IOJICTAaHOBKH, rpaduyeckoro merona). Pemienue
CHCTEM YypaBHEHHH C NPHUMEHEHHEM pa3JInYHBIX CII0COOOB.
O3HakoMJIeHHE C OOILMMH BONPOCAMH DPELICHHsS HEPABEHCTB U
WCTIOJb30BaHUE CBOMCTB M TpadukoB (QyHKIMI NpH perieHuu
HEPABEHCTB.

PemeHne HepaBeHCTB M CUCTEM HEPABEHCTB C INPUMEHEHHEM
pa3nuyHbIX crocoOoB. IlpuMeHeHne mMareMaTHyecKHMX METO/I0B
JUIS pelIeHUs COAep KaTeNbHBbIX 3aJad U3 Pa3IMYHbIX oljacteil
HayKd U IpakTUKU. MIHTEeprnpeTnpoBaHue pe3ynbTaTOB C YYETOM
peanbHBIX OTPaHUYEHUN

KOPHSIX
HCCIIEI0OBaHUS

[Ipaktnueckoe 3ansatue Ne 23 mo Tteme «Pemenue
palOHaIbHBIX YPABHEHUM, HEPABEHCTB U CUCTEM.
[Ipaktnueckoe 3ansatue Ne 24 mo Tteme «Pemenue
[I0KAa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB U CUCTEM.
[IpakTtnueckoe 3ansatue Ne 25 mno Tteme «Pemenue
IIPOCTEUIINX JOTapuPMHUECKIX YpaBHEHUH,
HEPaBEHCTBY.

IIpaktnueckoe 3anstue Ne 26 mno Tteme «Pemenue
Jorapu(MHUUECKUX ypaBHEHUH, HEPAaBEHCTB U CHUCTEM

YPaBHEHUW.
[IpakTtnueckoe 3anstue Ne 27 mo Teme «Pemienue
IIPOCTEUIINX  TPUTOHOMETPUYECKUX  YPABHEHUU W
HEPaBEHCTBY.

[Ipaktnueckoe 3anstue Ne 28 mno teme «Pemenue
TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM

YPAaBHEHUW.
Pemenne 3amau Ha Temy: PaBHOCHMIIBHOCTH ypaBHEHMI.
[IpeoOpazoBannie  ypaBHeHUW. OCHOBHBIE  TPUEMBI

pelieHuss ypaBHEHMH. PemieHue cucreM ypaBHEHMH.
Hcnonp3oBanne cBOMCTB M TpadukoB (GyHKIUH uis
pelleHNs ypaBHEHUH U HEPABEHCTB.
KontponbHast pabora Ne6 mo Tteme
HEPABEHCTBAY.

«YpaBHEHHS H

JIeMeHThI KOMOMHATOPUKH, TEOPHS BEPOSITHOCTEH M CTATHCTHKH

OCHOBHEIE TOHATHA
KOMOMHAaTOPUKHU

W3yuenne mnpaBuia KOMOMHATOPUKM W TPUMEHEHHE IpU
pelieHnn KOMOMHATOpHBIX 3ajad. PemieHne KOMOMHATOPHBIX
3aJja4 METO/I0OM Iepebopa U MO MPaBUITY YMHOXKEHHUS.

O3HakOMJIEHHE C MOHATUSMU KOMOMHATOPUKH: pa3MELIEHUSIMHU,
COYETAaHUSIMM, T[epecTaHOBKaMM M  QopMmylaMud I UX
BbiunciaeHus. OObsicCHEHHME U INpuUMeHeHue GopMysn  ais
BBIUMCIIEHUS DPAa3MEIICHUN, IEPEeCTaHOBOK M COYETAaHMM IIpu
pemenuu 3amad. O3HakomieHue ¢ OwHOMOM HproToHa U

ITpakTnueckoe 3ansatue Ne 29 mo teme «Pemenune 3amay
Ha TOJCYET YHUCJIa  pa3MEIEHHH, IepecTaHOBOK,
coyeTaHuil; Ha nepedop BapHaHTOBY.

[TpakTnueckoe 3anstue Ne 30 mo teme «Pemenue 3amay
Ha HaXxO0XJIeHHE BEPOSATHOCTEH COOBITHS»

[Ipaktnueckoe 3ansatue Ne 31 mo Teme «Pemenue
IIPAKTUYECKUX 3alady C INPUMEHEHHEM BEPOATHOCTHBIX
METOZOBY.




TpeyrojibHUKOM [lackansg. PemeHne mnpakTHYECKHX 3aaad C

Pemenne 3amau Ha Temy: IlpaBmiia KOMOMHATOPHKH.

MCIOJIH30BAHUEM MOHITUHN M TPABUI KOMOMHATOPHKHU Pemenne  xomOuMHaTOpHBIX  3amad.  Pa3smemenus,
DIIEeMEHThI TEOPUU M3yueHune KIaCCHUYECKOTO OINPENICICHUSI BEPOSITHOCTH, CBOWCTB | COYETaHMS M  IepecTaHoBKH. bunom Heroorona wu
BEPOATHOCTEU BEPOSITHOCTH, TEOPEMBI O CyMMe BeposiTHocTei. PaccmoTpenue | TPEYTOJILHUK Hackans. Hpuxnanseie 3a1a4u.
IIPUMEPOB  BBIUMCIICHUS BEpPOSATHOCTEH. Pemienue 3amay Ha KnaccnquKoUe OMPENCICHUC  BCPOATHOCTH, CBOMCTBA
. . BEPOSITHOCTEM, TEOpeMa O CyMME€ BEpOSTHOCTEH.
BBIUHCJICHHE BEPOSITHOCTEH COOBITHIT N
Boeruncnenne  BepositHocTeil.  Ilpukimagneie  3amaum.
IT TaBJICHUE YUCIIOBBIX JaHHbIX. [IpUKIagHbl YU.
IIpencrasnenue O3HakOMJIEHHE C NPEJICTABICHHUEM YMCIOBBIX JAHHBIX M HX PCACTaBJICHAC HHCIIO a PHKITAJHPIC 38714
CamocrosiTenbHast ~ paboTamno  TeMe: «ONEeMEHTBI
AaHHBIX XapakTepUCTUKaMHU. PelreHne npakTuueckux 3aaad Ha 00paboTKy N
(TaGmst KOMOWHATOPUKIY, « DIIEMEHTHI TEOPUU BEPOSATHOCTEI»
’ YUCIIOBBIX JTAHHBIX, BBIYUCICHUE UX XAPAKTEPUCTUK
JarpaMMbl,
rpadukm)
I'eomeTpusn
[Ipsimble u itockoctu | @OpMyIMpoOBKa M NPUBEACHHME JI0Ka3aTelabCcTB npu3HakoB | [Ipaktuueckoe 3anstue Ne 32 mo teme «Pemenue 3amau
B IPOCTPAHCTBE B3aHMHOT'O PacIoI0KEeHUs MPSAMBIX u IIJIOCKOCTEH. | HAa B3aUMHOE PaCIIOIOKEHUE MPSAMBIX U IIJIOCKOCTEM.
Pacnio3dnaBaHne Ha dYeprekax M MOJENAX Pa3IUYHBIX CIIy4acB
B3aHMHOT'O PacIoI0XKEeHUs MIPSAMBIX u miockoctel, | Pemenne 3amay  Ha TeMy: llpu3Haku  B3auMHOrO
apryMEHTUPOBaHUE  CBOMX  CyXIE€HHH. @DOpMYyJIHpPOBAaHUE | PACIOJIOKEHHUS IPAMBIX. YTOI MEXAY MNPSIMBIMH.
ONpEIEICHUN, IPU3HAKOB W  CBOMCTB MapajuleNIbHBIX U | B3auMHOE pacmoyioKeHue TMpsMBIX U IIJIOCKOCTEW.

NEPINEHIUKYISIPHBIX IUIOCKOCTEH, JBYIPAHHBIX M JIMHEHWHBIX
YTJIIOB.

BelnmonnHeHHE NOCTPOEHUST YITIOB MEXKIAY NPSIMBIMH, NPSIMOU H
IJIOCKOCTBIO, ~ MEXKIAY  IUIOCKOCTSAMHM IO  ONHMCAaHUI U
pacro3HaBaHUE WX Ha Monensax. IIpumeHeHume NpU3HAKOB U
CBONMCTB PacCIOJIOKECHUSA MPSAMBIX M IUIOCKOCTEH IPU PEILIECHUU
3amad. M3o0pakeHne Ha pUCYHKaX M KOHCTPYMpOBaHHE Ha
MOJIENAX MEPIEHANKYISIPOB U HAKIIOHHBIX K MJIOCKOCTH, MPSAMBIX,
MapajuIeIbHbIX NIOCKOCTEM, YIJIOB MEXKY NPSIMOU U INTIOCKOCTHIO
U 000CHOBAHUE

ocTpoeHus. PemeHne 3amad Ha BBIYMCIEHHE T€OMETPHUYECKHUX
BenMYMH. ONKChIBaHUE PACCTOSIHUS OT TOYKU JIO IUIOCKOCTH, OT
NpsAIMOM 10  TUIOCKOCTH, MEXJAY IUIOCKOCTAMM, MEXKIY

[TeprieHAMKYASIp U HAKJIOHHAS K TJIOCKOCTU. YTOI MEXIY
OpsIMOM M IUIOCKOCTBIO. TeopemMbl O  B3aHMHOM
pPacCIOJIOKEHUN TIPSIMOM M IUIOCKOCTH. Teopema O Tpex
neprneHaukyispax. [IpusHaku u cBolicTBa mapajuienbHbIX
Y NIEPIEHANKYJISIPHBIX TUIOCKOCTEH.

PaccTossHMEe OT TOYKM [0 IUIOCKOCTH, OT MpPSIMOH [0
IJIOCKOCTH, PACCTOSHUE MEXIY IJIOCKOCTAMHU, MEXIY
CKPEIIMBAIOIIMMH MPSAMBIMU, MEXIY IPOU3BOJILHBIMU
burypamu B MIPOCTPAHCTBE. [TapamnensHoe
IIPOEKTUPOBAHHE U ero cBoiicTBa.BzanumHoe
pacnosoKeHue MPOCTPAHCTBEHHBIX QUTYP.

KonTponbhas pabora Ne7 no teme «IIpsimble U IIIOCKOCTH




CKPCIIMBAOIIAMUCA  HPSIMBIMH,  MEXAY  IPOU3BOJIBHBIMU
¢urypamu B mpoctpancTtBe. DopMynupoBaHHe U JTOKa3bIBaHUE
OCHOBHBIX TEOpPEM O PACCTOSHUAX (TEOpeM CyILIECTBOBAHMUS,
cBOiicTBa). M300paskeHne Ha YepPTEeKaX U MOJCISAX PACCTOSHUS U
o0ocHOBaHHE cBOMX cCyxJaeHuil. OmpeznereHue U BBIYMCICHHE
paccrosHui B mpocTpaHcTBe. [Ipumenenue Qopmyn U Teopem
IUTAHUMETPUM [UIsl pelieHns 3agad. O3HaKOMIJICHHE C IOHATHEM
[apaJUICJIbHOTO  IIPOCKTUPOBAHMS U €r0  CBOMCTBAMH.
IIpumenenne Teopuu i OOOCHOBaHMS IOCTPOEHHH U
BBIUHCIIEHUN. APryMEHTUPOBAHUE CBOUX CY)KJIEHUH O B3aUMHOM
PacIoyI0KEHUH TPOCTPAHCTBEHHBIX (PUTYp

B IIPOCTPAHCTBEY.

MHororpanHuku

Omnucanue U XapaKTepUCTHKA pa3IMYHBIX BU/JIOB
MHOT'OIPaHHHUKOB, IIEPEUUCIIEHUE HX JJIEMEHTOB M CBOWCTB.
N300paskeHre MHOTOTPAHHUKOB ¥ BBITIOJHEHHUE TOCTPOCHHUS Ha
M300paKeHUSAX M MOJENAX MHOTOTPaHHUKOB. Bbruncienue
JUHEHHBIX  3JEMEHTOB M  YIJIOB B IPOCTPAHCTBEHHBIX
KOHQUrypalMsx,  apryMEHTUpPOBAaHHME  CBOMX  CYXKICHHUH.
XapakTepucTuka U U300pakeHHE  CEYECHHUs,  pa36epmKu
MHO202PAHHUKOS, — BBIYMCIEHHE  IUIOIAAEH  IOBEPXHOCTEH.
[loctpoenue mpocTelmnx cedeHuil KyOa, MpU3Mbl, MHUPAMUbL.
IIpumenenne  (GakToB W CBEACHMH U3  IJIAaHUMETPUH.
O3HakOMJIEHME C BUJAAMH CHMMETpPUA B  IPOCTPAHCTBE,
¢dbopMynMpoBaHUE OIpeeNeHNnl U CBOMCTB. XapaKTepUCTHKa
CUMMETPUH TeJl BpallleHUsI U MHOIOIPaHHUKOB.

[IpumeHeHHe CBOMCTB CHMMETPUM TpU PELIEHUH  3a1ad.
Hcnonb3oBaHrne mpHOOpETEHHBIX 3HAHUM JJIs MCCIEAOBAHUS U
MOJICIMPOBAaHUS HECIIOKHBIX 3ajad. M300paxeHne OCHOBHBIX
MHOTOTPaHHUKOB U BBIITOJIHEHUE PUCYHKOB 10 YCIOBHSIM 3a/1a4

[Ipaktnueckoe 3anstueNe 33 mno Tteme «Haxoxnenue
3JIEMEHTOB NPU3MBI, TapaJUIeTICUIIEeAA U TUPAMUIBI».
[Ipaktnueckoe 3anstueNe 34 no teme «Haxoxnenue
3ajJjay Ha IOCTPOEHHUE CEUEHU MHOTOTPaHHUKOBY»

Pemenne 3amay Ha  Temy:  PasnuuHble  BUZBI
MHOTOrpaHHUKOB. VX m300paxenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. Ilmomans  moBepxHocTH.  Buael
cuMMeTpuil B mpocTpancTBe. CUMMETpUsl T€ BpaIlCHUS
¥ MHOTOTPaHHUKOB. Beruncienue miomaneit 1 00beMoB.

KonTponbnas padota Ne§ mo reme « MHOTOTpaHHUKI.

Tena u noBepxHoOCTH
BpalICHUs

O3HakOMJIEHHE C BUJAAMU TeJ BpaileHus, GopMyIupOBaHHUE HUX
ONPECIICHUN U CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHUU IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeJabHOU K chepe.

XapakTepucTuKa U W300paKeHHe Tell BpaIlleHHs, X Pa3BepPTKH,

ITpaktuyeckoe 3anstue Ne 35 mo teme «Cdepa u map.
CocraBnenue ypaBHEHHS ChHEphI».

Pemenne 3anau Ha Ttemy: Llwmmnap. Konyc. YceueHHslit
konyc. lllap u chepa. CedyeHuss Ten U MOBEPXHOCTEH
BpalllCHUs.




ceyeHus. Pelienue 3a7ay Ha TOCTPOCHUE CEUYCHUM, BBIYHCICHUE
JUTUH, paccTOsIHUM, YIJIOB, IUTOLIAJIEH. IIpoBenenue
JTIOKa3aTeNIbHBIX PAcCYXACHUH MpHU perieHuu 3aaad. [Ipumenenue
CBOMCTB CHMMETPUHM IIpU PELICHUM 3aJa4 Ha TEJla BPALLCHHUS,
KOMOWHaMi0 Tell. M300pakeHHe OCHOBHBIX KpPYIJIBIX Tel M
BBITIOJIHCHUE PUCYHKA 10 YCIOBHUIO 3a/1a4H.

KonTponbaast pabora Ne9mo teme «Tena u mOBEepXHOCTH
BpAILICHUS».

N3mepenus
r€OMETpUU

O3HakoOMJIEHHE C MOHATHAMH IUIOIIAIA H 00beMa, aKCHOMaMH U
cBoMcTBaMHM. Pemmenne 3a1a4u Ha BRIYHUCICHNE TUIOIAACH MIOCKUX
(buryp ¢ npuMeHEHHEM COOTBETCTBYIOIIMX (GopMyls U (HaKTOB U3
mIaHuMeTpuu. M3ydenume TeopeM O BBIUKUCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX TEI,

pelieHre 3a/1a4 Ha MpUMEHEeHHE (pOpPMYIT BBIYUCICHHS 00BEMOB.
Nzydyenne dopmyn s BBIYMCICHUS IUIOMIAZCH MOBEPXHOCTEH
MHOTOTPAaHHUKOB W Tell BpaiieHus. O3HAKOMJIEHHE C METOJ0M
BBIYMCIICHHS TUIOIIAM IIOBEPXHOCTH CEPHI.

[Ipaktnueckoe 3anarue Ne 36 mo Teme «Bbluncinenue
IJI0IAJIeH TOBEPXHOCTEH T€OMETPUUECKUX TEI.
[Ipaktnueckoe 3anarue Ne 37 mo Teme «Bbluncinenue
00BEM T€OMETPHUECKUX TEID».

Pemenne 3amau Ha Ttemy: Haxoxnenuwe momamun u
o0beMa Ten U MOBEPXHOCTEH BpalleHUsI B MPOCTPAHCTBE.
[Togo6ue Ten. OTHOIICHUS IUIOMAACH TOBEPXHOCTEH H
00BHeMOB TOAOOHBIX TEll.

Koutponbuass pabora Nel0 mo Tteme «M3mepeHusi B
TCOMETPHUIN.

Koopaunatsi
BEKTOPHI

O3HakOMJICHME C TOHATHEM BeKTopa. M3ydeHue nexapToBoi
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEM, HaXO0XKIEHUE KOOPAHMHAT
Touek. HaxoxaeHue  ypaBHEHMIl  OKpY)KHOCTH,  cQepsl,
IJIOCKOCTH.  BpluncieHue  pacCTOAHMM  MEXIYy  TOYKAMH.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, INPABWI HAXOXKICHHUS
KOOpPIMHAT BEKTOpa B MPOCTPAHCTBE, IPAaBHI JEUCTBUH C
BEKTOPaMH, 3aJaHHBIMU KOOpAuMHaTaMu. M3ydeHue ckanasipHOro
MIPOU3BEJICHNST BEKTOPOB, BEKTOPHOI'O YpPAaBHEHMS IMpPsSIMOM H
I0CKOCTH. IlpuMeHeHHMe TeopuM TIpU PEIICHMM 3aJad  Ha
JNEUCTBHSL C BEKTOPAMM, KOOPAMHATHBIA METOJ, NPHUMEHEHHUE
BEKTOPOB JUIs BBIYUCICHUS BEIWYUH YIVIOB U PACCTOSHUM.
O3HakOMJICHHE € JO0KA3aTEeIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMUMHOM  PaCIOJIOKCHUU  IPSAMBIX U IUIOCKOCTEH €
VCIIOJIb30BAHHEM BEKTOPOB.

[IpakTnueckoe 3anstue Ne 38 mo Teme «Omnepanuu Haf
BEKTOPAMHM Ha IUIOCKOCTH U B IPOCTPAHCTBEY.
[IpakTnueckoe 3anstue Ne 39 mo teme «JleficTBUs Haj
BEKTOPAMHU B KOOPJIAUHATHON (opMe».

Pemenne 3amau Ha Temy: Bekrtopel. JlenctBua ¢
BekTOopamu.  JlekaproBa  cucCTeMa  KOOpAMHAT B
IPOCTPaHCTBE.  YPaBHEHUE  OKPY)XKHOCTH,  cepsl,
mockocTu. PaccrosHue Mexnay Ttoukamu. [ledictBus c
BEKTOpPAMHM, 3aJaHHBIMH KoopauHaTamu. CkaisgpHOe
IIPOMU3BEJICHNE BEKTOPOB. BEKTOpHOE ypaBHEHME NPSAMOM
U IUIOCKOCTH.  Mcmonb30BaHME  BEKTOPOB  IIPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

Konrponsnas pabora Nell mo teme «Koopaunatel u
BEKTODPBI».

Hrorosas KonrponbHas paborta Nel2




4. YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE IMPOI'PAMMBbI YYEBHOH JAUCHUTIIJINHBI

«MATEMATUKA: AJITEBPA U HAYAJIA MEMATHYECKOI'O

AHAJIN3A; TEOMETPUS»

TpeGoBaHuss K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHMYECKOMY 00ecIedeHH 0
Peanuzamus y4eOHON AUCHUIUIMHBI TpeOyeT HalIW4us y4eOHOro KaOmHeTa

«Marematuka.

O6opynoBanne yueOHOTO KabnHETa U paboYMX MEeCT KaOMHETa «MaTEMAaTHUKA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOMI MaTeMaTHKa;

- KOMIUIEKT Y4€OHO-METOANYECKON TOKYMEHTAIUY;

- KOMIUIEKT IJIaKaTOB, UHCTPYMEHTOB, MPUCIIOCOOIECHU;

- KOMIUIEKT MpPEAMETOB BCIIOMOraTeIbHOTO HA3HAYEHUA (T€OMETPUYECKHE

burypsi).

TexHuueckue cpeacTBa 00yYeHUS:

- KOMITBIOTEP C JIULIEH3MOHHBIM IIPOrPaMMHBIM 00€CIICUEHHUEM.



5. PEKOMEHIAYEMAA JIUTEPATYPA
OCHOBHbIE HCTOYHUKH:

bammakoB M.M. Marematuka, anrebpa ¥ Hadajla MaTeMaTHYECKOrO aHalM3a;
reomeTpusi(0a30BbIi ypOoBEHB). 4 — ¢ m3nanue — M.: «Axagemusy», 2017.
bammvakos M.U. Maremarnka. COopHHK 3a1a4: yued.mocooue.4 — e nzganue — M.

«Axagemus», 2017.

bammakoB M.U. Matemaruka. COOpHUK 3a/1ad yueOHOe nocolue, 5 —€ U3JaHue —
M.: «Axagemusn», 2018.

['puropseBa B.I1., CabypoBa T.H. Maremaruka. YueObuuk. 2 — uznanue - M.:
«Axanemus», 2018.

JlonoJIHATe IbHbIE HCTOYHUKH:

AnexkcannpoB A.Jl., Bepuep A.JL, Pooxkuxk B.M. Teomerpust (6a30Bblii u
npoduibHbi ypoBHHK). 10—11 k1. M.: «Akagemusy», 2015.

Amumos LI A. u np. Anre6pa n Hadana ananu3za. 10 (11) k. - M.: 2014.

Artanacsa JI.C., byryzoB B.®., Kagomue C.b. u np. ['eomerpus (6a30Bbiil u
npodwibHbIi ypoBHK). 10-11. — M .: «Axagemus», 2016.

Komsirun FO.M., TkaueBa M.B, ®enepoa H.E. u np. nox pen. Kuxuenko A.b.
Anrebpa 1 Hayajma MaTeMaTUIEeCKOTo aHam3a (0a30BbIi U MPOMUIBHBIN YPOBHH).
10 k1. — M.: «Akagemus», 2016.

Hukonbsckuit C.M., [lotanos M.K., Pemernukos H.H. u np. Anrebpa u Hauvana
MaTeMaTU4YecKoro aHanu3a (0a30Bbii UM mpoduibHbIl ypoBHH). 11 i1, — M .
«Axanemus», 2016.

Hukonesckuit C.M., [lotanos M.K., Pemernukos H.H. u np. Anrebpa u Haudana
MaTteMaTH4eckoro aHaiu3a (0a30Bbii ¥ npoduibHBIM ypoBHH). 10 k1. — M.:
«Axagemus», 2015.

HuTepHeT-pecypcesb:

www. fcior. edu. ru (MuapopManuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepHuabl).

www.  school-collection. edu. ru (EgubHas  Koiekuud  HU(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

WwWWw. jmathpage.com (MaTeMaTHYECKHE UTPbI)

www.math.ru (bubaroreka, MeauaTeka, OJMMIIMAbI, 3a7a4d, HAyYHBIC MIKOJBI,
YUUTEIHCKAs, HCTOPUS MaTEMATHKH)
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