Ilpunoosicenue 1

COI'JTACOBAHO YTBEPX/IAIO
3am. gupexropa no YBP Hupexrop MAOY Illkona Nel27
T.I'.JIennciaamoB P.C.PaxumoBa
« » 2023 r. [Ipuka3 Ne
« » 2023F

Pabouasi nporpaMMa yueOHOTr0 mpeaMeTa

«MareMaTukKa»
11 kaace
Pa3zpaborana
Kacrok JIronmuiaa BuktopoBHa

®UO nenarora

YUYUTCIIb MAaTCMATHKHU
npeaMer

PACCMOTPEHO
Ha 3aceJaHun MO yUYuTeNnen €CTECTBEHHO-
HAy4YHOTOIMKJIa
[Ipotokon Ne 1 ot « _ » aBrycrta 2023 1.
PykoBoautens MO
/M.H.Anmaesa/

Va — 2023



IHosicHuTEIbHASA 3aAIIUCKA

Pabouas mporpamma mo wmarematuke s 11 kiacca cocraBneHa Ha ocHoBe dDenepanbHOTO
rocynapcTBeHHOro obOpaszoBarensHoro crapaapta (PI'OC) u TpeOoBaHmii K pe3yinbTaraM OCHOBHOTO
obmero oOpasoBanus, npexacraBieHHbx B PI'OC. B Ilporpamme mnpeayCMOTpPEHBI pPa3BUTHE BCEX
o6o3HaueHHbIX B PI'OC OCHOBHBIX BHJIOB JEATEILHOCTH YYCHHKOB M BBITIOJHEHHE LENed W 3aiad,
nocraByieHHbIX PI'OC.

[IporpamMma coOTBETCTBYET yUeOHHUKaAM:

— Aunrebpa u Havaja MaTeMaTUYeCKOTro aHanm3a. ba3oBwli U yriryOJIeHHBIH ypoBHU. YueOHuK s 11
Kiacca o0meoOpa3zoBaTeNbHbIX opranu3anuii. ABtopel: FO.M. Konsrun, M.B. Tkauéra, H.E.
dEnoposa, M.I. [1labynun. Mocksa. «IIpocsemienuey, 2021.

— Teomerpus 10 — 11. YueGuuk mmsi obuieodpazoBarenbHbix yupexaenuit. / JI.C. Aranacsu, B.®.
Bbyry3os, C.b. Kagomues, D.I'.Ilo3nsk, U.U. FOmuna. / M.: Ilpocsemenue, 2021.

Pabowas mporpamMma u3ydeHHs Kypca MaTeMaruka paspaboraHa Ha 204 uaca u3 pacuéra 34
yueOHBIX Henenb B roay (6 yacoB B HEENI0) W BKIIOYaeT B ceds Moaynb «Anredpa M Hayana
MaTeMaTH4eCKoro aHaimu3a» - 136 gacos (4 yaca B Heaeln0), U MOayib «['eomerpusi» - 68 yacos (2 yaca B
HEJIEINIO).

Kontponpabix pabotr 14 dvacoB, KOTOpbIE pacmpeneieHbl IO pasjeiaM CIEIyIIIMM 00pa3oMm:
MOAYyJNb «Anredpa U Hayajla MaTeMaTUYECKOro aHajn3a» - [ 4acoB, Moaylb «['eomerpus» - 5 yacoB u 2
Yaca Ha UTOTOBYIO M BXOJTHYIO Q/IMUHUCTPATHBHBIE KOHTPOJILHBIE paOOTHI.

[TpomexxyrouHasi arrectanusi MPOBOIUTCS B (OPME TECTOB, CAMOCTOSATENBHBIX, MPOBEPOYHBIX
paboT u mMaTemMaTuuyecKux AUKTAHTOB (o 10 - 15 MuUHYT) B KOHIE JIOTHYECKH 3aKOHUYEHHBIX OJOKOB
ydueOHOro Marepuaia. Y poBeHb 00ydeHHs — 0a30BbIi, MPOOUITHHBIM.

JlaHHas TporpaMma peaju3yeT IPHHIWI HENPEepPHIBHOTO O00pa30BaHUS IO MaTeMaTHKE, YTO
COOTBETCTBYET COBPEMEHHBIM MOTPEOHOCTSM JIMYHOCTH M OOIIECTBA, M COCTABIICHA JUISA M3YYEHHsS Kypca
Marematnkd B 11 kiacce, KOTOPBIA SBJISIETCSI YacThIO OCHOBHOM 00pa3oBaTEIbHOM MPOTPAMMBI IO
Maremarnke. Pabouas mporpamma peanm3yer neiu u 3amadd OCHOBHOW 00pa3oBaTEbHONW MPOTPAMMBI
cpenHero (moaHoro) obmiero oopazoanuss MAOY Ilkona Ne 127.

l. ILnanupyembie pe3yJbTaThl M3yYEeHU NMPeaMeTa
[Iporpamma oOecneurBaeT AOCTHIKEHHUS CIEAYIOIIUX PE3yJbTaTOB OCBOCHUS 0Opa3oBaTelbHOM
MPOrpaMMbI OCHOBHOT'O 00IIIeT0 00pa30BaHUs:
Juunocmuvle pezynomamot

— ¢opMUpOBaHHE OTBETCTBEHHOTO OTHOUIEHHMSI K YyYEHHIO, TOTOBHOCTH U  CIIOCOOHOCTHU
oOyuaronuxcs K CaMOpa3BUTHUIO M CaMOOOpa30BaHUI0O Ha OCHOBE MOTHBAIMM K OOy4YEHHIO U
MO3HAHUIO, BHIOOpY HalibHEWIIero oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B Mupe mpodeccuil u
npodeccuoHaNIbHBIX MpeoYTEHU, OCO3HAHHOMY MTOCTPOCHUIO WHIUBUAYATbHON
00pa30BaTeNIbHON TPACKTOPUU C YUETOM YCTOMUYMBBIX [M03HABATEIBHBIX UHTEPECOB;

— ¢opMUpOBaHHE IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

— yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIIHM B YCTHOW M MUCBMEHHOU (opMme, MOHUMATh
CMBICTT TOCTaBJICHHOM 3a/Jayd, BBICTPAWBAaTh AapTryMEHTAIMIO, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBHI;

— KPUTHYHOCTb MBINIJICHUS, yYMEHHE paclo3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTIINYATh THIOTE3Y OT (aKTa;

— TIIpeJCTaBlIeHME O MaTeMaTHYeCKOM Hayke Kak cepe ueslloBEe4YecKOoil esTenbHOCTH, 00 3Tanax ee
Pa3BUTHS, O €€ 3HAYUMOCTH JJIsl Pa3BUTHUS [IUBIIIU3AIINH;

— KpeaTUBHOCTh  MBIIUICHHUS, WHHUIMATHBA, HAXOJUYMBOCTh, AKTUBHOCTh TIPU  pEHICHHUH
MaTeMaTHYeCKHX 3a7ay;

— yMEHHEe KOHTPOJIHPOBATH MPOLIECC U PE3YJIbTaT YUeOHOH MaTeMaTHUECKON JIeITeIbHOCTH;

— CIIOCOOHOCTh K SMOLMOHAIBHOMY BOCIPHATHIO MaTeMaTHUECKUX OOBEKTOB, 3a/ad, PELICHHI,
pacCyKJIeHUH.

Memanpeomemmnoie pe3ynvmamal
B 11 xnacce Ha ypokax MaTeMaTHKH, KaK M Ha BCeX MpeaMeTax, OydeT MmpojaosbKeHa padoTa Mo
Pa3BUTHIO OCHOB YHUTATENbCKOM KommeTeHIMH. OOydarolyecs OBIAJCIOT YTEHHEM Kak CpeJICTBOM
OCYIIECTBJICHUS] CBOMX JajJbHEWIIMX IUIAHOB: MPOJOJDKEHUs O00pa3oBaHHMs M CaMOOOpa30OBaHMI,
OCO3HAaHHOTO MJIaHUPOBAHUSA CBOCTO AKTYAJIbHOT'O U MICPCIICKTUBHOTO KpYyra YTCHH.



[Ipu m3yyeHHH MaTeMaTHKU OOydYaloOlIUecs YCOBEPILICHCTBYIOT MPHOOPETEHHBIC HABBIKK PaOOTHI C
uHpopManueit 1 monoiHAT ux. OHM CMOTYT paboTaTh C TEKCTaMH, TPEOOPA30BHIBATH U HHTEPIPETUPOBATH
COJIEPKAIYIOCS B HUX HH(POPMALIUIO, B TOM YHCIIE:

— CHCTeMAaTU3HMPOBaTh,  COIOCTABJATh, AHAIM3MPOBATh, 0000MATh H  HHTEPIPETHPOBATH
MH(POPMAIINIO, COJCPIKALTYIOCS B TOTOBBIX HH()OPMAIIHOHHBIX 00BEKTaX;

— BBICHATH TJIABHYIO H U3OBITOYHYIO HH(OpPMAIMIO, BBIMONHITH CMBICIIOBOC CBEPTHIBAHHE
BBIJICTICHHBIX (JAKTOB, MBICJICH; TPEACTABIATh HHPOPMALIMIO B CXKATOW CIIOBECHOH (popme (B BUIE
TUTaHA WM TE€3HMCOB) M B HATJISIHO-CHMBOJIMYECKON Gopme (B BuIE TAOIHI, TpadUIECKUX CXEM H
JFarpamMmm, KapT NOHITUNH — KOHIENTYAJIbHBIX JHarpamMM, OMOPHBIX KOHCTICKTOB);

—  3aI0JIHATH U JIOTIOJHATEH TaOIHIIBI, CXEMBI, JHArPAMMBI, TEKCTHI.

B xo/e u3ydyeHuss MaTeMaTHKH OOYdYarOIIHUecs: yCOBEPIICHCTBYIOT OMBIT MPOEKTHOW AEATEIBHOCTH,
Kak 0co00oii ¢opMbl yueOHOW pabOTBl, CIOCOOCTBYIOIICH BOCIHTAHUIO CaMOCTOSITEIIBHOCTH,
WHUIMATUBHOCTH, OTBETCTBCHHOCTH, TIOBBIIIICHHIO MOTHBAIMH ¥ YPPEKTUBHOCTH y4EOHOH EATEIBHOCTH;
B XOJ€ pealH3alMyd HCXOJHOTO 3aMbICia Ha IPAKTHYECKOM YPOBHE OBIJIQJCIOT yMEHHEM BEHIOMpPATh
aJieKBaTHBIC CTOSIIEH 3aJade CpelncTBa, NPUHUMATh pEHICHHWS, B TOM 4YHCIE M B CHUTYaIHsIX
HeomnpeneneHHOCTH. OHU MoJlydaT BO3MOKHOCTH Pa3BHTh CIOCOOHOCTh K pa3pabOTKe HECKOJIBKUX
BApMAHTOB pEIIEHUH, K TOWUCKY HECTaHAAPTHBIX pPEIICHWH, MOWCKY M OCYIIECTBICHHIO Hamboee
MPUEMIIEMOTO PEIICHHS.

Pezynamuenvie YY/[

— onpedensimy ENb NEATETLHOCTH HA YPOKE C IIOMOIIBIO YUYUTEIS B CaMOCTOSITEIIHHO;

— YYHTBHCSI COBMECTHO C YUHUTEIIEM OOHAPYKUBATh U (YOpMYaIUposams yueoHyo npooiemy,

—  YUUTBCS NIaHUuposams yIeOHYIO NesITeIbHOCTh Ha YPOKE;

—  8bICKA3bl6aMb CBOIO BEPCHIO, TBITAThCS TIpeiaratb crnocod e€ mpoBepkH (HA OCHOBE
MPOJIYKTUBHBIX 3a/1aHU B yUEOHHKE);

— paboTas 1Mo npeayIoKEHHOMY TIJIaHYy, UCHOIb308amb HEOOXOTUMBIE Cpe/IcTBA (YUeOHUK, KOMITBIOTED
Y UHCTPYMEHTHI);

— onpedensims YCNENIHOCTD BBITIOJHEHUS CBOETO 3aJJaHMsI B TUAJIOTE C yUUTEIIEM.

CpenctBoM (hOpMHUPOBAHUSI PETYIATUBHBIX IEHCTBUHN CIIy)KaT TEXHOJIOTUS MPOOJIEMHOI0 JUaliora Ha
JTare U3y4eHHs HOBOIO MaTepuaia U TEXHOJOTHS OIleHUBaHHs 00pa30BaTENIbHBIX TOCTHKEHUHN (y4eOHBIX
YCIIEXOB).

Hoznaeamenvnwvie YY/[

— OpHUEHTHPOBATHCS B CBOEH CHUCTEME 3HAHUU: NOHUMAMb, YTO HY)KHA JIOMOJHUTENIbHAsA UHpOpMAaLUs
(3HaHMA) U1 peleHus yaeOHOM 3a/1auu B OJIMH I11ar;

— Oelamb MPEIBAPUTEIHLHBIA 0MOOp NCTOYHUKOB MHPOPMAIIUH 7S pelIeHHs yueOHOU 3a/1auH;

— 7100bIBaTh HOBBIE 3HAHUSA: HAXOOUMb HEOOXOAUMYI HHGOpMAalMI0, KaK B yuyeOHHKE, TaKk U B
MPeI0KEHHBIX YUUTEIIEM CIIOBapsX, CIPaBOYHHUKAX U MHTEPHET-pecypcax;

— 7100bIBaTh HOBBIC 3HAHUS: U36IeKamsb UH(POPMALIMIO, PEICTABICHHYIO B pa3HbIX (popmax (TEKcT,
Tabnuia, cxema, WITIOCTPaLus U Ap.);

— mnepepabaThIBaTh MOTYYEHHYIO HHPOPMALIUIO: HAOI00amb U 0ellambCaMOCTOSATEIbHBIEEbI8000L.

CpenctBoM (GopMHUpOBaHUSI MO3HABATENbHBIX ACUCTBHI CIYKUT Y4eOHBIH MaTrepual U 3aJaHus
yueOHHKa, 00eCIeUunBaOIIKe EPBYIO JIMHUIO PA3BUTUS — YMEHUE OOBSICHATH MHUP.

Kommynuxkamuenwie YY/[

— JIOHOCHTBH CBOIO MO3UIUIO JI0 APYTUX: 0ghopMismb CBOIO MBICIH B YCTHOM M MUCHMEHHON pedr (Ha
YPOBHE MPEUIOKEHUS UM HEOOJIBIIOT0 TEKCTA);

— CIIyLIaTh 4 TIOHUMATh peub Opyeux;

— BBIPa3UTEIBHO YUmMams U nepeckasvléams TEKCT;

— ecmynams B 6ecelly Ha YPOKE U B KHU3HU;

— COBMECTHO 00208apusamscs O paBUIax OOIEHUS U TIOBEJCHHS B IIKOJIE U CIEIOBATh UM,

—  YUYHUTHCS GbINOAHAMb PA3IUYHBIE POJIU B TpyIIe (uaepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM GoOpMUPOBaHHS KOMMYHUKATUBHBIX JEHCTBHM CIyXKaT TEXHOJOTUS MPOOIEMHOTO
nuanora (MoOyX Ao U TOBOASIINAN JAUATIOT), TEXHOJOTHS MPOJAYKTUBHOTO YTEHUS W OpraHU3aIUs
paboThI B MaJIbIX TpyMIax.

IIpeomemnmnute pe3ynromamaol
[IpenMeTHBIM pe3yabTaTOM M3yYeHHsI Kypca sIBIsieTcs ChOPMUPOBAHHOCTH CIEAYIONTUX YMEHHIA:



9J1eMeHTBI TCOPHU MHOXKECTB U MaTeMaTH4eCcKoil JOruKH!

BeinyckHUK Hayuumcs:

cBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOXECTBO, IIyCTO€, KOHEUHOE M OECKOHEYHOE MHOKECTBA,
AJIEMEHT MHOYKECTBA, TIOJJMHOKECTBO, IIepeceyeHrne, 00bEJMHEHNE U PA3HOCTh MHOXKECTB;
IIPUMEHATH YHCJIOBBIE MHOXECTBA Ha KOOPAMHATHOM IPSIMOM: OTPE30K, HHTEPBAJ, IIOJyUHTEPBAIL,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOW, rpaduyeckoe MpeCcTaBICHUE MHOKECTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

IIPOBEPSTH NIPUHAIEHKHOCTD JIEMEHTAa MHOXKECTBY;

HAXOJIUTh MEepecedeHue u 00beAMHEHIE MHOKECTB, B TOM YHCJIE MPEICTABICHHBIX Ipa)uvuecKn Ha
YUCJIOBOU IPSMOM U HAa KOOPAMHATHOM IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM U XapaKTEPUCTHUECKUM CBOMCTBOM;

OIIEPUPOBATh NOHATUAMU: YTBEPXKICHHUE, OTPHULAHUE YTBEP)KJICHHs, HCTUHHBIE M JIOKHBIE
YTBEPKIACHUSI, IPUUMHA, CJIEICTBUE, YACTHBIN ClTyyall OOIIero yTBepKACHUSI, KOHTPIPUMED;
MIPOBOJUTH JI0KA3aTeIbHbIE PACCYKICHUS /1151 00OCHOBAaHUSI ICTUHHOCTH YTBEPKICHMUIA;

BBIHyCKHI/IK NOAYYUM BO3MONCHOCMb HAYUUMCA.

OTIEpUPOBATh NOHATHEM OIpEENICHNUS, OCHOBHBIMU BUJAMH OIIPEJICIIEHUN U TEOPEM;

MTOHUMATh CyTh KOCBEHHOTO JI0Ka3aTeNIbCTBA;

OTIepUPOBATh NOHIATUSIMU CYETHOTO U HECUETHOTO MHOKECTBA;

MPUMEHATh METOJ MaTeMaTU4YeCKOW MHAYKIUHU JJI MPOBEIEHHUS PACCYKICHUM M OKa3aTelbCTB
IIpY pelIeHNH 3a/ay.

B noBcenHEBHOM )XU3HU U IIPU U3YYEHUU APYTHUX MPEAMETOB:

HCIIOJIB30BaTh YHCIIOBBIE MHO>KECTBA Ha KOOp}II/IHaTHOI)’I prIMOI\/'I n Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH
JJI OIMUCAaHUA PEAJIBHBIX IIPOUECCOB U ﬂBHeHHﬁ;
MPOBOAWTE AOKA3aTCIbHBIC PACCYXKACHUA B CUTyallUAX HOBCGHHGBHOfI KU3HU, I[TPU PCIICHUU 3aaa4
U3 IPYTUX MPEIMETOB;
UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK W A3BIK JIOTMKH JJIi OIHUCAHMS pPEabHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 33/1a4 IPYrUX y4eOHbBIX MPEAMETOB.

Yucia u BoIpakeHU st

BoinyckHuK Hayuumcs:

CB000HO ONEPUPOBATH MOHATUSAMH: HATYPAIILHOE YUCIIO, MHOXKECTBO HATypallbHBIX YHCEIN, LIEJI0€
YHCII0, MHOKECTBO LIEJBIX YHCEN, OOBIKHOBEHHAs! ApoOb, AeCATUYHAs JIpOOb, CMELIAHHOE YHUCIIO,
palMOHAIBHOE YHUCIIO, MHOYKECTBO PpALMOHAIBHBIX YMCEN, HPPALUOHAIBHOE YHCIO, KOPEHb
CTENIEHU N, JEHCTBUTEIBHOE YHCIO, MHOXECTBO JEHCTBUTEIbHBIX YHCEN, Te€OMEeTpHUYecKas
MHTEpIpEeTaltsl HaTypaJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX, I€HICTBUTEIbHBIX YUCEI;

IIOHUMAaTh U OOBSICHATh PA3HUIy MEXJY NO3MLMOHHOM M HEMNO3UIIMOHHON CHCTEMaMH 3alUCH
quCen;

NEPEBOAUTH YUCIIA U3 OJJHON CUCTEMbI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B APYTYIO;

JI0Ka3bIBaTh M MCIIOJIb30BaTh MPU3HAKU JEITUMOCTH, CyMMbl M IPOM3BEIEHHsS IPU BBINOJIHEHHH
BBIUMCIIEHUH U PELIeHNH 33/1aY;

BBITOJIHATH OKPYIJIEHHE PallMOHAIBbHBIX U UPPALMOHATIBHBIX YHCEJI € 33JaHHON TOYHOCTHIO;
CpaBHUBATh JICMCTBUTENbHBIEC YHCIIA Pa3HBIMU CIIOCO0OaMU;

yIOpSI0YMBaTh YHUCIA, 3alUCaHHblE B BUAE OOBIKHOBEHHOM M JAECATHMYHOW ApoOH, vucia,
3allMCaHHbIe C UCMOJIb30BaHUEM apH(PMETHUECKOTo KBaJpaTHOTO KOPHS, KOpHEH cTerneHu OoJiblie
BTOPOW;

HaxoauTh HOJl 1 HOK pa3HbiMu crioco0amu 1 UCIIOJIb30BATh MX MPH PEIICHUH 3a]1a4;

BBITOJIHATH BBIYMCICHUS U MPeoOpa3oBaHMsl BBIPKEHUH, colepKalluX AeHCTBUTENbHbIE YUCIIA, B
TOM YHCJIE KOPHU HATypaJIbHBIX CTENEHEN;

BBIIIOJIHATh CTaHJapTHbIE TOKJIECTBEHHBIE npeoOpa3oBaHuUs TPUTOHOMETPUUYECKHUX,
norapu(pMHUUECKUX, CTETIEHHBIX, UPPAllMOHATBHBIX BBIPKEHUMH;

BLIHYCKHI/IK NOJYHUM B03MONCHOCMb HAYHUMBCA.

CBO6OI[HO ONICpHUPOBATh YMCIIOBBIMHU MHOKCCTBAMU ITPHU PCIICHUMN 3a/1a4;

IMOHUMATb MPUYHUHLI U OCHOBHBIC UACHU PACHINPCHUA YHCIIOBBIX MHOKCCTB,

BJIaICTb OCHOBHLIMHU IMOHATUAMHA TCOPUHN ACITIUMOCTU NTPHU PCIICHUN CTAHAAPTHBIX 3a/1a4;
HMETh 0a30BbIC MNpEaACTaBJIICHUA O MHOKCCTBC KOMIIICKCHBIX YU CCII;



cBOOOJTHO BBITOJIHATH TOKECTBEHHBIC PE0OPa30BaHMs TPUTOHOMETPHUECKHX, JIOTapU(YMUIECKUX,
CTEIIEHHBIX BBIPAXKCHU;

BIaneTh Gpopmyrnoit 6mHoma HerotoHa;

IIPUMEHSATH IIPU PELICHUN 3a]a4 TeopeMy o JuHelHoM npeacrasiennn HO/I, Kuralickyto Teopemy
00 ocratkax, Manyto Teopemy Depma;

MPUMEHATh TPU PELICHUH 337ad TEOPETUKO-YUCIOBBIE (YHKIMH: YHCIO U CyMMa JeJIUTEINEeH,
bynkuuio Dinepa;

MPUMEHATh IPHU PELIEHUM 3aJad LEMHble IpoOU, MHOTOWIEHbI C JIEHCTBUTEIbHBIMU M LEIBIMU
KodppunreHTamu;

BJIQJICTh MOHSATUSAMU: [IPUBOJMMBIE M HENPUBOJAMMBIE MHOTOYJICHBI; IPUMEHITh X MPU PELICHUU
3azay;

OPUMEHATh TpU  pemieHnd 3agad  OCHOBHYIO TeopeMy anreOpbl; MpocTedmue (QyHKIuu
KOMIUIEKCHOM MEPEMEHHON KaK T€OMETPUYECKUE TTPeoOpa3oBaHMUsL.

B noBcenHEeBHOM )XU3HU U IIPYA U3YYEHUU APYTHUX MPEAMETOB:

BBINIOJIHATE W OOBACHATH pE3YJIbTaThl CPABHEHUS pE3YJIbTATOB BBHIYMCIECHUN MpPH pelIeHUn
MPaKTUYECKUX 3a/ady, B TOM 4YHCJe NPUOIMKEHHBIX BBIYHUCICHHUM, MCIONb3ysd pa3HbIE CIIOCOObI
CPaBHEHUN;
3alMChIBaTh, CPABHUBATDH, OKPYIJIATH YACIOBBIE IaHHBIC;
HCIIOJIb30BATh PEAIbHBIE BEJIMUYMHBI B PA3HBIX CUCTEMAaxX U3MEPEHNS;
COCTaBJISATh U OLIEHWBATH Pa3HbIMU CIIOCOOAMU YHCIIOBBIE BHIPAXKEHUS MPU PEILIEHUU PAKTHUECKUX
3a/1a4 U 3a/1a4 U3 APYruX y4eOHbIX MPEIMETOB.

YpaBHeHUsI M HEPABEHCTBA

BeinyckHuK Hayuumcs:

CBOOOJIHO oOmepHpoBaTh MOHITHUAMM: YPAaBHEHHME; HEPABEHCTBO; PAaBHOCUJIbHBbIE YpPaBHEHUS H
HEPABEHCTBA; YPAaBHEHHWE, SBIMIOIIEECS  CIEACTBUEM JIPYrOro YpaBHEHHUs; YpaBHEHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE; paBHOCUIIbHBIE PeoOpa3oBaHus ypaBHEHU;

penaTth pa3Hble BUbl YPABHEHUM W HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOPbIE YPaBHEHUS
TpeThel U YETBEPTOM CTEIICHEH, IPOOHO-paAITMOHATBHBIC U UPPAIIMOHATLHBIC,

OBJIaJIETh OCHOBHBIMU THIIaMU NOKa3aTeJIbHBIX, JIOTAPU(PMUUECKUX, UPPALIMOHAIBHBIX, CTETIEHHBIX
YPAaBHEHU U HEPABEHCTB U CTAHIAPTHBIMU METOJAMHU MX PEIICHUH U MPUMEHSTh UX IPU PELICHUN
3az1ay;

MIPUMEHATH TeopeMy be3y Kk pelieHnio ypaBHEeHMI;

IIPUMEHATH TeopemMy Buera 115 peleHnss HEKOTOPbIX YPaBHEHUM CTEIIEHU BBIIIE BTOPOA;
MMOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPAaBHOCHIIbHBIX MPEOOPa30BaHMUSIX YpaBHEHUH U
YMETh UX JI0KA3bIBATh;

BIIQJIETh METOJIAaMU pEIIECHUs YPaBHEHU, HEPaBEHCTB M HUX CHCTEM, YMETh BBIOMpPATh METOJ]
penieHus 1 000CHOBBIBATh CBOM BBIOOD;

MCI0JIb30BAaTh METO]I MHTEPBAJIOB JIs PEUICHUS] HEPABEHCTB, B TOM YHCIIe APOOHO-PALMOHAIBHBIX
Y BKJIFOYAIONINX B ce0sl UpPALIMOHAIbHBIE BHIPAYKEHUS;

pemate anreOpanueckue YpaBHEHHMS UM HEPaBEHCTBA M MX CHCTEMBl C [apaMeTpamu
anredpanveckuM U rpaguuecKkuM MeToaMu;

BJIaJIETh Pa3HBIMU METOJIAMH JI0Ka3aTEJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LENbIX YMCTIaX;

n300paxaTh Ha IUJIOCKOCTH MHOXECTBa, 3a/laBaéMble YpaBHEHUSMH, HEPABEHCTBAMH U UX
CUCTEMaMU;

CBOOOJHO HCIIOJIB30BAaTh TOXJAECTBEHHBIE MPEOOpa30BaHUSI MPHU PEIICHUU YPaBHEHUH U CHCTEM
YPaBHEHUH;

BLIHyCKHI/IK nOJYyYum 603MONCHOCMb Hayqumbc;z:

CBOOOJIHO OIpeNeNATh TUI U BBIOMpPATh METOJ PElIeHHs IMOKa3aTeNbHBIX M JIOTrapU(pMHUUECKUX
ypaBHEHUH U HEPABEHCTB, UPPALTMOHAIBHBIX

YPaBHEHUI U HEPABEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

cBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE THITbI YPaBHEHUN U HEPABEHCTB C IMapaMeTpaMu;

IIPUMEHATH [IPU pelIeHNH 3a1a4 HepaBeHcTBa Komm—DbyHskoBckoro, bepHymnnu;



B noBcenHEeBHOM )KU3HU U IIPU U3YYECHUU APYTUX MPEAMETOB:

COCTaBJIATh M pelIaTh ypaBHEHHWs, HEPABEHCTBA, WX CHUCTEMBI MpPHU PEUICHWU 33734 U3 APYruX
y4eOHBIX MPEIMETOB;
BBITMIOJIHATh OLEHKY TNPaBAONON00US pe3yabTaToOB, IOJy4aeMbIX NpPU PEHICHUH Pa3IHYHBIX
ypaBHEHUH, HEPABEHCTB U X CUCTEM, IIPH PELICHUH 3334 U3 IPYTrUX y4eOHBIX MPEIMETOB;
COCTaBJIATh M pPEIIaTh YPaBHEHUS U HEPABEHCTBA C MMapaMeTpaMy MpPU PELICHUH 3aad U3 APYrux
y4eOHBIX TIPEAMETOB;
COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM WX CHUCTEMY, ONMCHIBAIOUINE PEAbHYIO CHUTYAIUIO WIN
MPUKIIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJIyYCHHBIE PE3YIIbTAThI;
WCIOJB30BaTh MPOTPAMMHBIE CpEACTBA IPHU PEIICHHH OTACIbHBIX KIIACCOB YpAaBHEHHH W
HEPaBEHCTB.

D yHKIUUHA

BeinyckHuK Hayuumcs:

BrnaneTp MOHSATHSAMH: 3aBUCUMOCTh BEJTMYMH, (QYHKIUS, apryMEHT W 3HaYeHHe (HyHKIUHU, 00JacTb
OTpeJeNieHUs 1 MHOXKECTBO 3Ha4eHMH (pyHKIMM, rpapuK 3aBUCUMOCTH, Tpaduk (QyHKIUU, HYIU
(GYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHNE HA YHCIOBOM NMPOMEXKYTKE, YObIBAaHHE Ha
YHCJIOBOM TPOMEXYTKE, HauOOJbIllee W HaWMEHbIIee 3HaueHWs (QYHKIUW Ha YHUCIOBOM
MIPOMEXYTKE, TIEpHOINUecKas PYHKIH, epruol, YETHAs U He4€THAS (PYHKIMU; yMETh NMPHUMEHSTh
9TH TIOHSATHUS TIPU PEIICHUH 3a/1a4;

BJIAJIETh TOHATHEM: CTENeHHass (QYHKIUS; CTPOUTH €€ TpapuK W yMETh MPHUMEHSTH CBOWCTBA
CTETIeHHON (DYHKITUH MPH PEIICHUH 33]1ay;

BJIQJICTh TOHATHSAMHE: TIOKa3aTeNbHash (YHKIWS, SKCIOHEHTA,; CTPOUTh WX Tpadukum H yMeTh
MIPUMEHSTH CBOMCTBA MOKA3aTeIbHON (PYHKIIMK TIPH PEIICHUH 3a7ay;

BJIAJIETh MOHATHEM: JIoTapruMudeckas GyHKIUS; CTPOUTD €€ TpapyK U yMETh MPUMEHSTH CBOWCTBA
sorapuMudecKoil GyHKITUU TIPH PEIICHUH 3a]1a4;

BIIAJIETh TOHATUEM: TPUTOHOMETpHUYECKHE (PYHKLMHU; CTPOUTh UX TpadUKU U YMETh MPUMEHSThH
CBOMCTBa TPUTOHOMETPUUECKUX (PYHKIIMIA MTPU pEIICHUH 33]1aY;

BIIAJIETh MOHATHEM: 00paTHas GYHKINS; IPUMEHATh 3TO MOHATHE MPU PEILICHUU 3aa4;

MPUMEHSTH NPU PELICHUN 3a/1a4 CBOKWCTBA (QYHKIINI: YETHOCTD, IEPUOIUYHOCTD, OTPAHUUYEHHOCTb;
MPUMEHSTH MPU PEIICHUH 3a7a4 peoOpazoBaHus rpadhuKkoB GyHKITUHT;

BIIQJIETh TOHSATHSMHU: YHCJIOBBIE TIOCIEIOBATEIbHOCTH, apupMeTH4ecKass H TreoMeTpuyecKas
[IPOrPECCUu;

MPUMEHSTh MPH PELICHUU 3a/Jad CBOWCTBA M NpPU3HAKU apUPMETHUYECKOW M T'eOMETPUUYECKOM
MPOrpecCcuii;

BBIHYCKHI/IK NOAYYUM B603MONICHOCMb HAYUUMBCA.

BIIAJIETh MMOHATHEM: ACHUMIITOTA; YMETh €r0 MPUMEHSTH MPH PEIICHUH 3a]1a4;
MPUMEHATh METOJIbI pElIeHUs NpocTermux auddepeHnnaIbHbIX YpaBHEHUNH NEPBOrO U BTOPOTO
MOPSIIKOB.

B noBcegHeBHOM KU3HU U IIpU U3YUCHUU APYTUX y‘IC6HBIX npeaAMCTOB:

OIIPCACIIATH 110 Fpa(i)I/IKaM M HUCIIOJIb30BATh AJId PCHICHHA IMPHUKIAAHBIX 3a1a4 CBOMCTBaA pEalIbHbIX
IIpoueccCoB U 3aBHUCHUMOCTEH (HaI/I6OJ'IbI_HI/IC W HAMMCHBIINEC 3HAUCHUA, ITPOMEIKYTKU BO3pACTAHUA U
Y6LIBaHI/IH, MPOMCIKYTKH 3HAKOIIOCTOSAHCTBA, ACUMIITOTBI, TOUKH nepem6a, nepuoa v T. H.),
HHTCPpHIPECTUPOBATDH CBOMCTBA B KOHTEKCTE KOHKpGTHOfI HpaKTquCKOﬁ CUTyalluu;
ONpCACIIATh IO Fpaq)I/IKaM HpOCTeI\/’IH_II/Ie XapaKTCPpUCTUKHU MICPUOJUUCCKHUX IIPOLECCOB B 6I/IOJ'IOI‘I/II/I,
OKOHOMMUKE, MY3bIKC, paIMOCBA3U U T. II. (aMHJ’II/ITyI[a, nepuona v T. H.).

9J1IeMeHTBhI MaTEMaTHYECKOI0 AHAJIH3a
BnaneTts noHsTHEM: OECKOHEUHO y'6BIBaI-OI_I_[a$I TCOMETPUUICCKAA TPOTPECCUA U YMETh ITPUMCHSATH
€ro IIpU pCUICHUU 3a4a4;
MNPUMCHATH JI pCIICHUA 3a/1a4 TCOPUTO IIPEIACIIOB;
BJIaJCTh NNOHATUAMU: OECKOHEUHO OOJIBIINE YUCIOBBIC IOCICA0BATCIBHOCTU U OECKOHEUHO MaJlble
YHUCJIOBBIC MOCICAOBATCIILHOCTHU, YMCTh CPABHUBATH OCCKOHEYHO OOJIBbIINE U OCCKOHEYHO Mallbie
IIOCIICA0OBATCIIbHOCTH,
BJIAZICTb IOHATHUAMU: IIPOU3BOAHAS (I)yHKI_II/II/I B TOYKE, MPOU3BOAHAA (I)yHI(I_II/II/I;
BBIYUCIIATH ITPOU3BOAHBIC 3JICMCHTAPHBIX (bYHKLII/Iﬁ n ux KOMGHHaHHﬁ;



UCCIIeI0BaTh (PYHKIIMH HA MOHOTOHHOCTbD U 9KCTPEMYMBI;

CTPOMTH Tpa(UKH U IPUMEHSITh UX K PELICHUIO 337a4, B TOM YHCIIE C TapaMeTPOM;

BJIQJICTh MOHATHEM: KacaTelbHas K TpaduKy GyHKIMN; yMETh IPUMEHATH €T0 MPH PELICHNUH 33/1a4;
BJIQJIETh MOHATUAMMU: IEPBOOOpa3Hast, ONPEACIIEHHBIM HHTETPAl;

npUMeHTh TeopeMy Herorona—JIeiibHuIa u e€ ciecTBUs Ui pelieHus 3a1a4;

cBOOOJTHO BJIAJETh CTAHIAPTHBIM alllapaToM MaTEMaTUYeCKOTO aHAJIN3a [T BHIYMCIICHUS
IIPOU3BOIHBIX (YHKIIMM OJHOM MEPEMEHHO;

cBOOOTHO TPUMEHSTH anmnapaT MaTeMaTHIECKOTO aHaJIi3a U UCCIICOBaHUS QYHKIHHA 1
MOCTPOEHHSI TPaUKOB, B TOM YHCJIE UCCIICAOBAHMS HA BBIITYKIOCTh; — OIEPHPOBATH MOHATHEM
nepBoOOPa3HOI T peleHus 3a/1a4;

OBJIAJIETh OCHOBHBIMU CBeZIcHUsIMU 00 nHTerpane Hetorona—JleiibHnna u ero npocreimmx
MIPUMEHEHMSIX;

ONIEPUPOBATH B CTAHIAPTHBIX CUTYALMSIX TPOU3BOIHBIMU BBICIIMX OPSAIKOB;

YMETb MPUMEHSATh IIPU PELIEHUH 3aJja4 CBOICTBA HEMPEPHIBHBIX (PYHKIIHIA;

yMEThb IIPUMEHSATH [IPU PELICHNUH 3a7a4 TeopeMbl BeliepiTpacca;

YMETb BBINOJIHSTH NPUOIMKEHHBIE BBIYMCIECHUS (METOIbI PEIIEHHs] YPAaBHEHUM, BBIYUCICHUS
OTIPEIeTIEHHOTO UHTErpasa);

YMETb IPUMEHATH IIPUIIOKEHHUE TPOU3BOTHOM U ONIPEAEIEHHOIO HHTErPpala K PEIIEHUIO 3a1a4
€CTECTBO3HAHMS;

BJIAJIETh MOHATHUSAMHU: BTOpasi MPOU3BO/IHAS, BBIITYKJIOCTh I'padrka (PyHKIUU; yMETh UCCIIEOBATh
(G YHKIHIO Ha BBITYKJIOCTb.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH IPYTHX YU€OHBIX MPEIMETOB:

pelaTh MPUKIAIHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHUH, DKOHOMHUKHU U APYTUX TPEAMETOB,
CBSI3aHHBIE C HCCIIEIOBAHUEM XapaKTEPUCTHK MPOIIECCOB, HHTEPIIPETUPOBATH MOJTyYECHHBIE
Pe3yNbTaThI.

KomOuHaTopuka, BepOSITHOCTb M CTATHUCTHKA, JIOTUKA U Teopus rpados

BoinyckHuk Hayuumcs:

OnepupoBaTb OCHOBHBIMHU OIHUCATENIbHBIMH XapaKTEPUCTUKaMU UYMCIOBOTO HabOpa; MOHSTHUAMU:
reHepaibHasi COBOKYITHOCTh M BHIOOPKA;

ONEepUPOBaTh TMOHATHSAMH: 4YacTOTa U BEPOSITHOCTb COOBITHS, CyMMa M IPOU3BEACHUE
BEPOSITHOCTEH; BBIYUCIIATH BEPOATHOCTU COOBITHI Ha OCHOBE MOJICUETA YHCIIa UCXOOB;

BJIaJIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh IPUMEHATDH UX MIPU PELICHUH 3a]1aY;
MMETh Ipe/CTaBleHne 00 OCHOBAaX TEOPUU BEPOATHOCTENH;

HUMETh MPEACTaBICHUE O TUCKPETHBIX U HEMPEPBHIBHBIX CIYYalHBIX BEIMYMHAX U paclpeies eHUsIX,
0 HE3aBUCUMOCTH CIIy4ailHbIX BEJIMYUH;

MMETh MPEJICTaBIEHNE O MAaTEMAaTHUYECKOM OKUIAHUU U AUCTIEPCUH CIyJalHbIX BEJUYHH;

MMETh MPEJICTABICHNE O COBMECTHBIX pacHpeIeNICHUsIX CIyJaiHbIX BEINYMH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCET M BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEH;

HMMETh MPEACTaBICHIE O HOPMAJILHOM pPAaclpeefieHHH U MpUMepax HOPMAJIbHO pacrpeaenaE&HHbIX
CIIy4aifHbIX BEJIMYUH;

HUMETh MPEJICTABICHUE O KOPPETSAIUH CITyJalHbIX BEIMYNH;

BLIHyCKHI/IK nOYy4yum 603MONCHOCMb Hay’{umbC}l:

UMETb MPECTAaBICHUE O LIEHTPAIIbHOM MPeeIbHON TeopeMe;

UMETb MPECTaBICHUE O BHIOOPOUHOM K03 (puUIlneHTe KOppesiuy U JIMHEHHOM perpeccuy;

UMETh NPEeACTaBICHUE O CTAaTUCTMYECKHX T'HIOTE3aX U MPOBEPKE CTATUCTHUUECKOW TUIOTE3Bl, O
CTaTUCTHKE KpUTEPUS U €€ YpOBHE 3HAUUMOCTH;

UMETb MPEJCTABICHHUE O CBA3U AMIIUPHUECKUX U TEOPETHUUECKUX paclpeeieHuN;

UMETb MPEICTaBICHUE O KOAUPOBAHUY, IBOUYHOM 3aIIUCH, TBOUYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMH MOHATUAMU Teopuu rpados (rpad, BepunHa, peOpo, CTereHb BEPUIMHBI, TyTh
B rpade) U yMeTb MPUMEHATh UX MPH PEeLICHUHN 33/1a4;

UMETb MPEJCTABICHUE O JEPEBbAX U YMETh IPUMEHATH €T0 IIPU PEIICHUH 3a/1a4;

BJIQJIETh MOHATHEM: CBSI3HOCTh; YMETh IPUMEHSATh KOMIIOHEHTHI CBSI3HOCTH IIPH PEIICHUH 33]1ay;
YMETh OCYLIECTBIIATH IyTH 10 pEOpam, 00xo01bl pédep U BepiIMH rpada;



BJIAJICTh ITOHATUSMU: KOHEYHBIE CYETHBIE MHOXKECTBA; CYETHBIE MHOKECTBA; YMETh IIPUMEHATh UX
IIpU PELICHUH 3a/1a4;

YMETb IPUMEHATHh METOJ MATEMaTUYECKON UHAYKLINH;

YMETh IPUMEHATH NPUHLUI JIUpUXJIe IIPU PELICHUH 3aa4.

B noBcenHEeBHOM )KU3HU U IIPU U3YYEHUU APYIUX NIPEIMETOB:

BBIYUCIIATH UK OLICHUBATL BCPOATHOCTH coObITHI B peaHBHOﬁ KHU3HU,
BI)I6I/IpaTI) MCTOABI NOAXOAAIICTO ITPCACTABICHUA U 06pa6OTKI/I JaHHBIX.
TekcToBbBIE 3aJavau

BeInyckHHK Hay4duTes:

Pemrats pa3Hble 3a1a4u NOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBUE 3ajjau, BBIOMPATh ONTUMAJIbHBIM METOJ pElIeHUs 3a]1aul, paccMaTpuBast
pa3IU4HbIE METOMbI;

CTPOUTH MOJIENIb PEILIEHUs 3a]jaui, IPOBOIUTH J0Ka3aTeIbHbIE PACCYKICHUS IIPU PEIICHUN 3a/]auu;
pemate 3agayu, TpeOymomue mnepedopa BapuaHTOB, NMPOBEPKH YCIOBHM, BbIOOpa ONTHUMAaIbHOTO
pe3yibTara;

aHAJIM3UPOBAaTh M MHTEPIPETUPOBATH IMOJYYCHHBIE pPEIIEHUS B KOHTEKCTE YCIOBUS 3a/ayH,
BBIOMpATH PELICHMS], HE IPOTUBOPEYAIE KOHTEKCTY;

MEPEBOJIUTh MPU PEIICHUHU 3aJlaud UH(POPMAIUIO U3 0JHON (OPMBI 3alIUCH B APYIYI0, UCIOIb3YS
MIPU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbI, TPapUKH, TUarpaMMBl.

B noBcenHEBHOM )XU3HU U IIPH U3YYEHUU APYTUX MPEAMETOB:

pelaTh MPAKTHYCCKUEC 3aaa9U U 3aa4u U3 JPYTIUuX NpEIMETOB.
HCTOpI/Iﬂ U METOAbI MATEMATUKHU

BeinmyckHHK Haydures:

Nmets MpEaACTAaBJICHUE O BKIIAJAC BIAAONINXCA MAaTEMATUKOB B PA3BUTHEC HAYKU,
ITIOHUMATh POJIb MAaTEMATHUKU B pazButun Poccnu;
HCIIOJIb30BATh OCHOBHBIE METOJblI JI0KA3aTEIbCTBA, IPOBOJUTH JI0KA3aTEIBCTBO U BBIIOJIHAThH
OIIPOBEPIKEHUE;
MIPUMEHATh OCHOBHBIE METO/IbI PEIIEHNS MATEMaTUYECKHX 3a/1a4;
Ha OCHOBE MAaTeMaTHMYECKMX 3aKOHOMEPHOCTEM B TMPUPOJE XapaKTepHU30BaTh KpacoTy U
COBEPILEHCTBO OKPYKAIOIIEro MUpa U MPOU3BEAECHUN HCKYCCTBA;
MIPUMEHATH IPOCTEHIINE MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHUCTEMBI
IIPU PELICHUH MAaTEMaTUYECKUX 3a/a4;
MI0JIb30BATHCS. MPUKIAJHBIMU IPOrpaMMaMH M MPOrpaMMaMH CHMBOJIBHBIX BBIUYMCICHUN IS
UCCIIETIOBAaHUSI MATEMATUYECKUX 0OBEKTOB;
MPUMEHATh MaTeMaTH4YeCKHe 3HaHMsSI K HCCIEeOBAHUIO OKpYXKaolero mupa (MoIeIupoBaHHE
(bu3nYeCKUX MPOIIECCOB, 33a4l IKOHOMUKH).

I'eomeTpust

Hpe,[[MeTHLIM PE3YJIbTAaTOM U3YUCHUS KypCa SABJISICTCA C(l)OpMI/IpOBaHHOCTB CJICAYIOIHX YMGHHﬁI

[10JIb30BaThCS TEOMETPUUECKUM SI3bIKOM JUIS OIIMCAHMSI ITPEIMETOB OKPYXKAIOIEro MHUpa;
pacrio3HaBaTh reoMeTpuUecKue GUrypbl, pa3auyaTh UX B3aUMHOE PACIIOJIOKEHHE;

n300pakaTh T€OMETPUUECKUE (DUTYPHI; BBIOJHATh YEPTEXKH IO YCIOBHIO 33/a4M; OCYLIECTBIATh
npeoOpazoBanus puryp;

pacrio3HaBaTh Ha 4epTexKax, MOJIEISX U B OKpYy»Karolield 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE
Tena, n300paxarhb ux;

B IIPOCTEHUIIINX CIIy4asiX CTPOUTH CEYEHMsI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEIT;

BBIUMCIIATH 3HAYCHHSI TEOMETPUUYECKUX BEIMUUH(JUINH, YIIIOB, IUIOMAAeH, 0O0bEMOB); B TOM YHCIIE:
s yraoB ot 0 mo 180° ompenenats 3HaYeHHsS TPUTOHOMETPUYECKUX (YHKLUUH IO 3aJaHHBIM
3HAYEHUSIM YIJIOB; HAXOAWTh 3HAUEHUS TPUTOHOMETPUUYECKHX (YHKUMH MO0 3HAYEHHIO OJHOU W3
HUX, HaXOJWUTb CTOPOHBI, YIVIBI M BBIUUCIATH IUIOIIAJM TPEYrOJbHUKOB, JUIMHBI JIOMAHbIX, AYT
OKPYXHOCTH, IJIOIIa/Ieil OCHOBHBIX I'€OMETPUUECKUX (DUTYp U GUTYpP, COCTABICHHBIX U3 HUX;
pemaTh reoOMeTpUYecKue 3a/1a4u, ONUpPasCh Ha W3yYEHHbIE CBOMCTBA (PUIYp M OTHOIICHUH MEXIy
HUMH, TPUMEHSS JIOTIOJIHUTENbHBIE IOCTPOEHMsS, alNreOpauyecKuii M TPUTOHOMETPHUYECKHIMA
anmapar, IpaBuiIa CAMMETPUH;



— TPOBOJAUTH JOKA3aTEJIbHBIE PACCYKJIEHUS IPU PELICHUU 3a]ad, MCIOJIb3ysl U3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMO>KHOCTH JJISl KX MCIIOJIb30BAHUS;
— peuaTh NpoCTENIINE INIAHUMETPUYECKHUE 3a1a4l B IPOCTPAHCTBE.
Hcnonp3oBath NPHOOpPETEHHBIE 3HAHHWA M YMEHHS B TPAKTHYECKOH JESATEIBHOCTH H
IIOBCEITHEBHOMW KU3HM JUIA:
— OINMCAHUS PEATBHBIX CUTYalMi Ha A3bIKE FEOMETPUH;
— pacueToB, BKIOYAOUINX MPOCTEHIIINE TPUTOHOMETPHUYECKHIE (DOPMYIIBI;
— PpeuIeHHUs FTeOMETPUYECKUX 3a]1au C UCII0JIb30BAHUEM TPUTOHOMETPUH;
— peuIeHMs MPaKTUYECKUX 3a]1a4, CBSI3aHHBIX C HAXOKJIEHUEM F€OMETPUUYECKUX BEIMYUH (MCHOJIB3Ys
IIpY HEOOXOIMMOCTH CIIPAaBOYHUKU U TEXHUUECKHUE CPE/ICTBA);
— TIOCTPOGHMH C  IOMOUIBI0  TEOMETPUYECKUX  HMHCTPYMEHTOB  (IMHEWKa,  YrOJIbHUK,
LUPKYJIb, TPAHCIIOPTHUD).
Il. Coaep:xkanue yueOHOro npeamera
Monayab «AJiredpa 1 Ha4ajaa MaTeMaTHYECKOr0 aHAJIM3a»

1. Tpuzonomempuueckue pynxyuu -18u.

OO6nacTh ompefeneHuss U MHOXKECTBO 3HAYEHUH TPUTOHOMETpUYECKHX (QyHKIuH. YeTHOCTs,
HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETpHUUecKuX QyHKIUI. CBolicTBa (yHKIIMH Y = COSX U ee TpaduK.
CpoiictBa ¢yHkiMu y = SINX u ee rpaduk. CpoiictBa ¢yHkimu y=tgxu ee rpaduk. OOpaTHbIC
TPUTOHOMETpHYECKHE (DYHKIUH.

OcHoéHas yenb - N3y4uTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIMN, HAYIUTh yJalllUuXCsl IPUMEHSTh
9TH CBOWMCTBA MpPH PEHICHUH ypaBHEHUN U HEPAaBEHCTB; OOOOMIMTH U CUCTEMATH3UPOBATh 3HaHUS 00
UCCIEeOBaHUN (YHKIMH 3J€MEHTapHBIMH METOJaMU; HAYYHUTh CTPOUTH I'padUKH TPUTOHOMETPHUUECKUX
(GYHKIMM, UCTIONB3Ys pa3IMYHbIe IPUEMbI TOCTPOEHUS I'PpadUKOB.

Cpenu TpuroHomerpuyeckux GopMyn cieayer o0co00 BbIIEIUTH Te€ (OPMYNbI, KOTOpbIE
HEMOCPEICTBEHHO OTHOCATCA K MCCIEOBAaHUIO TPUTOHOMETPUYECKUX (YHKIMH M TOCTPOCHUIO HX
rpadukoB. Tak, Gpopmyisr Sin(-X) = -SiNX u COS(-X) = COSX BBIPa)KAIOT CBOMCTBA HEUYETHOCTH U YETHOCTH
(GyHKIUIA y = SINXK y = COSX COOTBETCTBEHHO.

Ha npodunbHOM ypoBHE NpOJOIKAETCS W3Yy4EHHE CBOMCTB 3JIEMEHTapHBIX (YHKIHUH MeToJamu
JJIEMEHTApHONH MaTEeMaTHUKH; PEIaloTCs 3aJauyd pa3HOrO YPOBHS CIOXHOCTH Ha HaXOXKJIEHHE 00aacTu
OIpENIeNIEHUs] U MHOYKECTBA 3HAYEHUH CIIOKHBIX (QYHKLUH.

[Toctpoenue rpagukoB TPUTOHOMETPUUECKUX (PYHKLUH IIPOBOJUTCS C UCIOJIb30BAHUEM MX CBOICTB
Y HAYMHAETCs C MOCTpOeHUs rpaduka GyHKIUU Y = COSX.

C  nomompbio  rpauKoOB  TPUTOHOMETpUYECKHUX  (QyHKIMI  pemaroTcs  mpocreiiue
TPUTOHOMETPUUYECKHE YPAaBHEHMSI U HEPABEHCTBA.

Ha npodunsHOM ypoBHE 00paTHbIE TPUTOHOMETpUYECKUE (YHKLIUU U3y4daroTCs MOCEe MOBTOPEHUS
MOHATHUS B3aUMHO 00paTHbIX QyHKUMH. [IpuMeHeHne cBONCTB 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIHH
paccMaTpuBaeTCsl Ha KOHKPETHBIX IPUMeEpax.

B xone u3yueHust Tembl 0co00€ BHUMaHME YIENAETCS HCCIEIOBaHHIO (DYHKUUH M IMOCTPOSHUIO
rpadMKOB METOJAAMU UIEMEHTApHONM MaTeMaTUKd. TakuM o0pa3oM, NMpH HM3Yy4EHMH JAaHHOIO pasjena
IPOUCXOJUT Kak 000OILIeHHE U CUCTeMAaTHU3aLUs 3HAHUM ydaluxcs 00 3JeMEHTAapHBbIX (QYHKLUUAX U HUX
UCCIIEIOBAaHUM METOJIaMHU JIEMEHTAPHON MaTeMaTHKH, TaK U IOJrOTOBKAa K BOCIPHATHUIO 3JIEMEHTOB
MaTeMaTH4YECKOTO aHaIN3a.

2. Ilpouseoonasn u eé zeomempuueckuil cmoici-18 u.

IIpenen mnocnenoBarensHoctu. Ilpenen ¢ynkuuu. HenpeprsiBHOCTh ¢GyHKuuu. Omnpenenenue
npou3BoaHoi. IlpaBuna muddepenunpoBanus. IlpousBojnHass cTeneHHONM (YHKIMU. MPOU3BOJHBIE
3JIeMEHTapHbIX QyHKUUH. [ 'eoMeTprudeckuil CMBICI TPOU3BOTHOM.

OcnosHnas yenwv - BBECTH MOHATHE TIpeJielia MoCIe10BaTeIbHOCTH, Mpejiesia (GyHKINHU, TPOU3BOIHOM;
Hay4YUTh HAxXOJWTh IPOU3BOJHBIE C MOMOIIBIO Gopmyn aupepeHIIMpOoBaHs; HAy4YUTh HaXOJUTh
ypaBHEHHE KacaTelbHOM K rpaduKy (YHKLMH, pellaTh MpaKTHUYECKUE 3a/laud Ha NpPUMEHEHHE MOHSTHUS
IIPOU3BOJHOM.

Ha mpo¢unbHOM ypoBHE ydyamiuecs 3HAKOMATCA CO CTPOTHMH OIpEACICHUsIMH Tpezena
MOCIIeIOBATEIbHOCTH, Mpenena (GyHKIMH, HenmpepblBHOCTH (yHKuuu. IlpaBuna nuddepeHunpoBaHus H
(bopMyIbI MPOU3BOIHBIX AIEMEHTAPHBIX (QYHKIIMNA JOKA3bIBAIOTCS CTPOTO.

JlocTaTouHo MoApOOHOE M3YUYEeHHE TEOPUU NPEIETIOB YHCIOBBIX MOCIEA0BATEILHOCTEH yJalluMuUcs
NpO(UIBHBIX KJIaCCOB HE MPOCTO TOTOBUT MX K BOCIPHATHIO CJIOXHOTO MOHATHS Ipenena (yHKIUHU B



TOYKE, HO pa3BUBAET MHOTHE KAaueCTBAa MBICIUTEIBHOMN IEATETLHOCTH YUaIIUXCS.

3.Ilpumenenue npouszeo0noii K ucciedosanuto yuxyuii-13u.

Bospacranne u yObiBanue ¢(yHKuuu. OKcTpeMyMmbl (yHkImH. HawnOomnbinee W HauMEHbIIEe
3HayeHus ¢yHkuuu. IIpousBoaHas BTOpPOrO MOpSJIKA, BBIMTYKIOCTh M Touku neperuda. [loctpoenue
rpaduKOB (QYHKITHA.

OcnosHas yeib — TIOKa3aTh BO3MOYKHOCTH HMPOM3BOJHOW B MCCIIEJIOBAaHMM CBOWCTB (YHKUUH U
MOCTPOEHHUH UX TPAPHKOB.

[Ipu w3ydyeHMM Marepuana IIUPOKO HCIOJB3YIOTCS 3HAHHS, TOJIy4YEeHHBIC YUYalIUMHCA B XOJE
paboThI HAJ IPEABIAYIICH TEMOA.

OOOCHOBBIBAIOTCSI YTBEPKICHUS O 3aBUCUMOCTH BO3pAcTaHUs M yObIBaHUS (DYHKIIMU OT 3HAKa ee
MPOU3BOJHON Ha JAHHOM MPOMEXYTKE. BBOIATCS MOHATHS TOYEK MakKCMMyMmMa W MHHHAMYMaA, TOYEK
neperuba. Yyamipecs 3HaKOMSITCS C HOBBIMH TEPMHUHAMHU: KPUTUYECKHUE U CTAIIOHAPHBIC TOUKH.

[locne BBeneHWs MOHATUH MaKCUMyMmMa M MHUHMMyMa (QyHKIUU (HOpMHUpPYETCs MPEICTAaBICHHE O
TOM, 9TO (PYHKIIHSI MOKET UMETh IKCTPEMYM B TOUKE, B KOTOPOI OHA HE UMEET MPOU3BOIHOM, HAIPUMED, Y
= |x| B Touke x = 0.

OmnpeneneHne BUAAa SKCTpEMyMa MPEIOJaraeTcs CBA3aTh C TMEPEeMEHON 3HaKa IPOHM3BOJIHOU
GYHKIMU TIpU TIepexoJie Yyepe3 TOUKY dKCTpeMyma. HeoOXoammo mokas3aTh yqamumcsi, 9YTO 3TO MOMXHO
clleNaTh Mpolle — I0 3HaKy BTOPO# mpou3BoiHOM: eciu f'(X) > 0 B HEKOTOPOI CTAIMOHAPHOHN TOYKE X, TO
paccmarpuBaeMasi CTal[MOHApHAsh TOYKa ecTh Touka MuHHMyMa; ecim f'(X) < 0, To 3Ta Touka — TOYKa
makcumyMma; eciu f"(X) = 0, To Touka x ecTh TOUKa neperuoa.

[TpuBoaMTCS cXeMa WCCIEAOBAaHUS OCHOBHBIX CBOWCTB (DYHKIMH, TIpEABapsIOIias IOCTPOCHUE
rpaduka. Ha mnpodunsHOM ypoBHE (mMOCie H3ydeHUs BTOPOM TPOU3BOIAHOM) CXEeMa HCCIEIOBAHUS
(GYHKIIUY BBITJISIAT TaK:

1) o6macte onpeaeneHust GyHKIINH; Y€THOCTh (HEYETHOCTH); MIEPUOJUIHOCTS;

2) Hynu QYHKIUH; TPOMEKYTKH 3HAKOMO-CTOSHCTBA;

3) acumnTOoTHI rpadrka GyHKIUH;

4) nepBasi NPOU3BOAHAS; KPUTUUECKHE TOUKHU; MPOMEKYTKH MOHOTOHHOCTH; 3KCTPEMYMBI;

5) BTOpas mpou3BOAHAS; IPOMEKYTKH BBIITYKJIOCTH, HAPaBJICHU BHITYKIOCTEH U TOUKH Ieperuoa.

4. Ilepsooopaznaa u unmezpan-10u.

[TepBooOpa3nas. [lpaBuna HaxoxzaeHus TepBooOpaszHbIX. [lmomaas KPUBOJIMHEHHOW Tpareium.
HHuTterpan u ero BwluucieHUE. Brrumcnenue miomanei (Guryp ¢ moMoiiplo HMHTETrpaiioB. [IpuMeHnenue
WHTErpajoB /i pemieHus ¢puznueckux 3aaad. [Ipocreimue nuddepeHimanbabie ypaBHEHUS.

OcHogHasi yenrb — O3HAKOMUTH C TOHSATHEM HHTErpaja U WHTETPUPOBAHHMEM Kak oreparuei,
oOpatHoil audQepeHIUPOBAHNIO; HAYYUTh HAXOJUTh IUIOMAJb KPUBOJIMHEWHOI Tpameuuu, peliarhb
npocreiimne Gpusnueckre 3agaur ¢ TOMOIIbIO HHTErpasa.

Onepanys UHTErPUPOBAHUSI CHAYaNIa OIpe/iessieTcs Kak onepanus, oopaTHas quddepeHIrpoBaHHIo,
Janiee BBOJUTCS MOHSTHE MEpBOOOPA3HOM, MPU I3TOM HE BBOJUTCS HU ONIpEICICHHE HEONPEAeICHHOIO
WHTETpaJia, HU ero oOo3HaveHuWe. Tabnuia mpaBuil HHTETPUPOBaHHSA (T. €. TaOJMIAa MEPBOOOPA3HBIX) B
3TOM Clly4ae €CTeCTBEHHO MOIy4aeTcs U3 TaOnuilbl Mpou3BoAHEIX. DopMynupyercs yTBEpKISHHE, YTO BCE
nepBoobOpaszubie aas pynkuuu f(X) mmeror Bux F(x) + C, rae F(X)— mepBooOpasHas, HaiijeHHas B
tabnuue. IToT (HakT He JOKa3bIBACTCS, @ TOJIBKO MOSICHIETCS.

CBsi3p MEXKIy NEPBOOOPA3HON U MJIOLIAIbI0 KPUBOJIUHEHHOM Tpaneuy ycTaHaBiIuBaeTcs GopMysoi
Herotona — Jleitbnuna. /lanee BO3HHMKAaeT ONpeneieHHbI UHTErpal Kak Mpeaen WHTErPaJbHOW CYyMMBI,
npu 3toM opmyna Herotona — JleiiOHuIa Takxke okasbiBaeTcsl crnpaBeaianBoi. Takum obOpa3om, 3Ta
¢dopmyna sBISETCS TJIaBHOM: C €€ MOMOUIbIO BBIYMCISIOTCS ONpEIETICHHbIE HHTErpajibl M HaXOAATCS
TUTOIIA I KPUBOJMHEWHBIX Tpaneuui.

Ha npoduinsHOM ypoBHE ywaliuecs 3HaKOMSTCS C 33JadaMH Ha HAXOXKJEHHE MyTH IO 3aJaHHOM
CKOpOCTH, Ha BBIYHMCIIEHHE pabOThl MEPEMEHHOH CHIIBI, 3a/JladyaMUd O Pa3MHOKEHUM OakTepuii u o
paZMoaKTUBHOM pacrajie 6osiee nmoApoOHO, YeM MIKOJbHUKH KJIAaCCOB 0a30BOr0 YPOBHS, M y4aTCsl pellaTh
npoctepiune aupdepeHaabHble ypaBHEHUS

5. Komounamopuka -9 u.

MaremaTtnueckass ~ uHayknus.IIpaBwio — mpousBeneHus.  PasMmemieHuss € NOBTOPEHHSIMH.
IlepectanoBku. Pazmemnienus 6e3 noBropenuid. Coueranus 0e3 nosropeHuii u 6uHoMm HproToHa.

Ocnosnas yenb — Pa3BUTh KOMOMHATOPHOE MBIIIJICHUE YYalllUXCs; O3HAKOMHUTH C Teopuei
COEJIMHEHUH (KaK caMOCTOSITEIIbHBIM Pa3/elIoM MaTeMAaTUKU U B JaJbHEWIIEeM — C almapaToM pelIeHus
psiza BEpOSITHOCTHBIX 3a7ay); obocHoBaTh (opmyny OumHOoMa HploToHa (C KOTOpOH ydwaliuecs JIWIIb



IIO3HAaKOMMIKCH B Kypce 10 kiacca).

OCHOBHBIMH 337]a4aMi KOMOMHATOPUKU CUMTAIOTCS cleyrouue: 1) cocTaBiaeHue yIopsI0UEHHbIX
MHOXeCTB (00Opa3oBaHHME TIEPECTAHOBOK); 2) COCTaBJICHHE TIOJMHOXECTB JIaHHOTO MHOKECTBa
(oOpazoBanme coueTaHuil); 3) COCTaBICHHE YIOPSJOUYEHHBIX TOJMHOXKECTB JAHHOTO MHOECTBA
(oOpazoBaHHe pa3MeEIICHHIA).

W3 Bcero MHOT0OOOpas3us BOIMPOCOB, KOTOPHIMH 3aHUMAETCs KOMOHMHATOpHKA, B COJEpKAHHE

o0pa3oBaHus CTapIIed MIKOJBl CErOJHS BKIIOYACTCS JIMIIb TEOPHsS COSAMHEHHUH — KOMOHMHATOPHBIX
KOHUTypanuid, KOTOPHIE HAa3BIBAIOTCS IIEPECTAHOBKAMH, pPa3sMEUICHUSIMHU W codeTaHusmu. [Ipudem
00s3aTENIbHBIMU U W3Y4YEHHs SBISIIOTCSA JIMIIb COCAMHEHUS 0€3 TOBTOPEHUH — COeAMHEHHS,

COCTaBJIsIEMbIE TI0 OTIPEICTICHHBIM MPABUJIAM U3 Pa3IMYHBIX JIEMEHTOB.

Teopusi, coemuHEHWI C TOBTOPCHHUSIMH HE SBISICTCS OOS3aTCIBHOW I W3YYCHHS JaKe Ha
npoHILHOM YPOBHE, T€M HE MEHEE, IMOJIC3HO BBECTH TOHSATHE XOTs Obl Pa3MEIICHUH C IMOBTOPEHUSMH,
TaK KaK 3aJlayd Ha MOJCYET YHCJIa 3TUX Pa3MEIICHH pacCMaTpHUBAIOTCA YK€ Ha IEPBBIX ypOKax MpH
pelIeHuy 3aa4 Ha MPUMEHEHHE MPaBUIia TPOU3BEICHUSI.

3HAKOMCTBO C OCTaJbHBIMH COCIMHEHHUSIMH C TIOBTOPCHHSIMHU MOXET OBITh PACCMOTPEHO C
YYaIUMHUCS MPO(UIBHBIX KJIACCOB MIPH HATMYUKM BpeMeHH. JloKa3aTeabCTBO K€ CIPaBeIMBOCTH (PopmMys
JUIS. TIOJICYETa 4YMCJa TMEPECTAHOBOK C MOBTOPEHHUSIMH M YHCIA COYETAHUN C MOBTOPEHUSMHCIEIYET
paccMaTpuBaTh TOJBKO TMPH YIIIYOJIEHHOM M3YyYEHHH C YYallUMHCS, YCBOWBIIMMH IMPUMEHEHUE METOJIa
MaTeMaTH4YeCKOW MHIYKIIUHU.

JIOTIOJTHUTETFHON MOTHBAIMEH pPAacCMOTPEHHS, HANpUMEpP, MEPECTAaHOBOK C TMOBTOPECHUSIMHU
SIBJISIETCS] TO, YTO OMHOMHUAIBHBIE KOAY(DPHUITUEHTHI €CTh HE YTO MHOE, KaK MEPECTAHOBKU C TTIOBTOPEHUSMH.
[TosTOoMy yuamuecs, 3HaKOMBIE C TTIOHITHEM TIEPECTAHOBOK C TTIOBTOPEHUSIMH, JIETKO BOCITPHHUMAIOT BBIBOJ]
dhopmynsl OnHOMa HeroTOHA.

6. dnemenmul meopuu eepoammuocmeii-7u.

BepostHocTs coObITHsA. CriokeHUE BEpPOSITHOCTEH. YCIOBHAas BEPOSATHOCTh. HeszaBuCMMOCTH
coObITH. BeposTHOCTh MpOU3BEACHHS HE3aBUCUMBIX cOObITHI. @opMmyna beprymn.

Ocnosnas yenb — cHOpPMHUPOBATh TMOHITHE BEPOATHOCTH CIYYalHOTO HE3aBHCHMOTO COOBITHS;
Hay4YUTh pelaTh 3a/1a4y Ha IPUMEHEHHE TEOPEMbI O BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX COOBITUH U
Ha HaXO0/IEHUE BEPOATHOCTU MIPOU3BEICHNUS ABYX HE3aBUCUMBIX COOBITUH.

B nporpammy BKIIOYEHO H3Yy4eHHE (YACTMYHO HAa HMHTYMTUBHOM YPOBHE) JHUIIb OTIENIBbHBIX
AIIEMEHTOB TEOPUU BeposiTHOCTEH. [Ipu 3TOM BBEIEHUIO KaXKI0TO MOHATHUS MPEALIECTBYET HeopMalIbHOE
00BsICHEHHE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOTO MOHSITHS, €ro MPOUCXOXKIECHUE U pealbHblii cMblcl. Tak
BBOJISITCSL TOHATUS CIYYalHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHII, CBSI3aHHBIX C HEKOTOPHIM
UCIBITAHUEM; OTIPEACIISIOTCSA U WILTIOCTPUPYIOTCS ONEepaly HaJl COOBITUSIMHU.

Knaccuueckoe ompeneneHne BEpOSITHOCTH COOBITUS C PAaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
ucxogamu (popmynupyercs CTpPOro, U Ha €ro OCHOBE (C HCIIOJIb30BAHMEM 3HAaHUN KOMOWHATOPHKH)
pemiaercss OOJILIIMHCTBO 3aAady. He3aBUCHUMOCTh COOBITHII BBOAMTCA JOCTATOYHO CTPOro (Iociie
ompeseNieHus] TOHSATHS YCIOBHOW BEpOSITHOCTH). Pa30mupaercss pelieHue 3aladd Ha HaXOXJEHHUE
BEPOSITHOCTH COOBITUS B, coctosiero B TOM, YTO NpPU NI HCHOBITaHUSIX HaOmomaemMoe coObiTHe A
npou3oiiieT poBHO K pas, mocie yero o6ocHoBbIBaeTcs Gopmyna bepuyrm.

[Ipy wm3noxeHuum Marepualia JaHHOTO paszjiena MOJYEPKUBAECTCS MPHUKIAJAHOE 3HAUEHHE TEOPUU
BEPOSITHOCTEH B pa3IUYHBIX 00JACTSIX 3HAHUN U MPAKTUUYECKON JESTEIbHOCTH YEJIOBEKA.

8. Hmozosoe noemopenue Kypca anzedopst u Hauan mamemamuieckoz2o ananusa-10y.

Ypoku HUTOroBOro MNOBTOPEHHUS HMMEIOT CBOEH IE€JIbI0 HE TOJBKO BOCCTAHOBJIEHHE B MaMSTH
y4Jaluxcsi OCHOBHOTO MaTepuania, Ho U 000OIIeHre, YTOYHEHHEe CUCTeMAaTHU3allii0 3HaHU| 1o anredpe u
HayajiaM MaTEeMaTUYECKOTO aHajn3a 3a KypC CPEeIHEH MIKOJIbI.

[ToBTOpeHune mnpennaraercsi MPOBOJUTH MO OCHOBHBIM COJIEPKATEIBHO-METOJUYECKUM JIMHUSAM H
11eecoo0pa3Ho BBICTPOUTH B CIEAYIONIMM TOPSAKE: BBIUMCICHHS M TMPeoOpa3oBaHUs, ypaBHEHUS U
HEpaBeHCTBAa, PYHKIMHU, HAYaIa MaTEMaTHUYECKOTO aHAIIK3a.

[Ipyu mpoBeAeHMM UTOTOBOTO MOBTOPEHMS] Mpeiaraercsa IMIUPOKOE  HUCIOJb30BAaHUE U
KOMOMHUPOBAHUE PA3TUYHBIX TUIIOB YPOKOB (JIGKIIMA, CEMHHAPOB, MPAKTUKYMOB, KOHCYIbTAIIMNA U T.€.) C
[[eJTbI0 OBICTPOTO OXBaTa OOJBIIOTO IO 00beMy MaTepuana. HeoOXoAMMBIM AJIEMEHTOM YPOKOB HTOTOBOTO
MOBTOPEHUS SIBISIETCS CaMOCTOsITeNbHAsE padoTa ydamuxcs. OHa Moje3Ha KaK CaMHUM YUYalluMcs, Tak U
YUUTENI0 JUISl  OCyIIecTBIeHUs oOpaTHOW cBs3u. DopMbl TPOBEICHHUS CAMOCTOSITENBHBIX padoT
pazHoOOpa3Hbl: OT TPAAULIMOHHOW pPaOOTHI C ABYMS, TpeMs 3aJaHUsSMU 10 TECTOB U paboT B ¢opme
pabodeii TeTpaieit ¢ 3aNI0JTHEHHEM MTPOOEIIOB B MIPUBEICHHBIX PACCYKICHHSIX.



B pesynprare 00o0maromero noBTOpeHus: Kypca anredpsl U Havaja aHaiusa 3a 11 kimacc co3marth
YCIIOBUS y4alllUMCS JUIs1 BBISIBJICHUS:

— BJAJEHUS TIIOHATHEM CTENEHH C palUOHAIbHBIM IIOKa3aTelieM, YMEHUE BBIIIOJIHATh
TOXJAECTBEHHBIE MPEOOPa30BAHNS U HAXOJUTh UX 3HAUCHUS;

— YMEHHS BBINOJHATH TOXIECCTBEHHbIE MPeoOpa30BaHMUsl TPUTOHOMETPUUYECKHUX, UPPALMOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTAPU(PMUIECKUAX BHIPAKCHU;

— YMEHHus peuiaTb CHCTEMbl ypaBHEHUH, COJep)KalluX OJHO WM JBa  ypaBHEHUS
(;morapuMuvecKknx, UppaMOHAIBHBIX, TPUTOHOMETPUYECKHX), PElIaTh HEPABEHCTBA C OJHOU
MEPEMEHHON Ha OCHOBE CBOMCTB (DYHKITUH;

— YMEHHS UCIOJIb30BaTh HECKOJIBKO TPUEMOB IIPU PELLIECHUU YPABHEHMUIA;

— pemaTth YpaBHEHHUS C HCIIOJB30BAaHMEM pPABHOCHJIBHOCTH YpPaBHEHMIA; HCIOJB30BAaTh TpaduK
(GYHKIMU TIPU PEHICHUN HEPaBeHCTB (rpaduyecKuil METox);

— YMEHHUS HaxOJuThb MPOU3BOJHYIO (YHKIMU; MHOMCECM80 3HA4eHull @yHKyuu, obaacmo
onpeoeneHus CIOHCHOU PYHKYUU, NCTI0Ib30BaTh YETHOCTh U HEUETHOCTh (DYHKIIMH;

— YMEHHUSl HCCJENOBaTh CBOMCTBA CIIOKHON (YHKIIMHM; HCHOJIb30BaTh CBOMCTBO MEPHOIUYHOCTH
(GyYHKIMM JUId pelIeHus 3a/a4; YUTaTh CBOMCTBA (PYHKIMHU MO IpaduKy U pacro3HaBaTh rpapuku
AJIEMEHTapHbBIX (PYHKIMI;

— YMEHHus pelaTb M MPOBOAUTH HCCIEOBAaHME pEIIEHUS TEKCTOBBIX 3aJady Ha HAXOXKICHHE
HauOO0JbIIero (HAUMEHBIIIEr0) 3HaUEHHSI BETUYMHBI C TIPUMEHEHHEM ITPOU3BOTHOM;

—  YMeHus peuiamsv 3a0aqu napamempuiecKue Ha ONMmuMu3ayuio;

—  YMeHus peuiamv KOMOUHUPOBAHHblE YPAGHEHUs U HEPABEHCMBA; UCNONb308AMb HECKOIbKO
npuemos npu peueHuu ypagHeHuli U Hepasencms;

—  YMeHUsi U3671eKamv HeoOXOOUMYIO UH@OpMAYUul0 U3 Y4eOHO-HAYYHLIX MEKCMOo8, Nnpueecmu
npumepbl, N000OPaAMb apeymeHmol, COPMYIUPOBAMb 8bIBOObL.

Monyas «I'eomeTpus»

1. Memoo koopounam e npocmpancmee (15 u)

KoopanHaTel TOYKM M KOOpAWHATHI BekTopa. CKalsipHOE MPOW3BEICHUE BEKTOPOB. YpaBHEHHE
mockocTH. Jpmwkenus. [IpeobpazoBanue mopoowms.

OcnosHnas yerb—CPOPMHUPOBATH YMEHHE YUAIIUXCS MPHUMEHSTh BEKTOPHO-KOOPIUHATHBIA METOM K
pEIICHUIO 3a/lad Ha BBIYUCICHHE YIJIOB MEXKIY NPSIMBIMH U IJIOCKOCTSMU M PACCTOSHUN MEXKIy ABYMS
TOYKAMH, OT TOYKH JI0 THIOCKOCTH.

JlaHHBII pa3zen SBISETCS HEMOCPEACTBEHHBIM IMPOJIODKEHUEM TpeAbLaymero. Brogurcs nonstue
MPSIMOYTOJIBHON CHUCTEMBI KOOpDAMHAT B TIPOCTPAHCTBE, IAKOTCS OMpPEICNICHHs KOOPAWHAT TOYKH U
KOOPJMHAT BEKTOPA, pAaCCMATPUBAIOTCS MPOCTEHININE 3a/1a4d B KOOPAWHATAX. 3aTeM BBOJUTCS CKaJSIPHOC
MPOU3BEJICHUE BEKTOPOB, KPATKO MEPEUYMCISIFOTCS €ro CBOHCTBa (0e€3 J0Ka3areibCTBa, MOCKOJIBKY
COOTBETCTBYIOIIHUE JI0OKA3aTEIbCTBA ObLIM B KYpCe TUIAHUMETPHH) M BBIBOJISATCS (POPMYJIBI JUTSL BBIYHUCIICHUS
YIJIOB MEXY IBYMsI IPSIMBIMU, MEXKTy IPSIMOM ¥ TUIOCKOCTBIO. J[aH TakyKe BBIBOJI YPAaBHEHUS TNIOCKOCTH U
(bOopMyIIBI paCCTOSHUS OT TOYKHU JIO TUIOCKOCTH.

2. Tena épawenus u ux nosepxnocmu (14 u)

[Monsitne unmuapa. [lnomane nmopepxHoctu mwmHapa. [lonstue konyca. [lnomanaps moBepxXHOCTH
KoHyca. YceueHHbli koHyc. Cdepa u map. YpaBHeHue cdepbl. BzanmuHoe pacmnosoxeHue cdepbl u
miockoctu. KacarenpHas mockocts k cepe. [lnomans cdepsi.

OcHogHas yenpb—IaTh y4dalllUMCS CHCTEMAaTHYeCKHe CBEACHUS 00 OCHOBHBIX TellaX M MOBEPXHOCTSIX
BpallleHus — IIUIKMHApE, KoHYyce, chepe, mape.

N3ydenne kpyrneix Ten (IMIMHApPA, KOHYca, IIapa) M WX TMOBEPXHOCTEH 3aBeplIaeT 3HAKOMCTBO
yUYalluXcsi C OCHOBHBIMH IPOCTPAHCTBEHHBIMH (urypamu. BBOASTCS MOHATHS HUIUHAPUYECKOW U
KOHUYECKOW TOBEPXHOCTEH, UWIMHIpa, KOHYyca, YyceueHHOTo KoHyca. C TIOMONIbIO pa3BepTOK
OTIPEICNISAIOTCS TUIOIIAM UX OOKOBBIX MOBEPXHOCTEH, BBIBOAATCS COOTBETCTBYIOIIHE (HOPMYIBI. 3aTem
JArOTCsl OMpeJeNieHus cdepbl U IIapa, BBIBOAUTCS YpaBHEHHE CHEPBI U C €ro MOMOIIBI0 HCCIEAyeTCs
BOIMPOC O B3aUMHOM pPacroJOXKeHUH cepbl U MIocKocTu. [lnomans cdepbl onpenensercss Kak mpeaen
MOCJIEIOBATEIFHOCTH TIJIOMIA/Iel OMHMCAHHBIX OKOJIO C(epbl MHOTOTPAHHUKOB MPHU CTPEMJICHUU K HYIIIO
HaumOOJBIIIETO pa3Mepa KaxAoW rpaHu. B 3agauax paccMaTpUBAIOTCS pa3lWYHble KOMOWHAIIMU KPYTIIBIX
TEJ U MHOTOTPAaHHUKOB, B YACTHOCTH OIMCAHHBIC M BIIMCAHHBIE MPU3MBI M IUPAMU .



B manHOM paszjerne u3noKeHbl TAKXKE BOMPOCH O B3AUMHOM PACIIONIOKEHHUU CEphl U MPSMOA, O
CEUYEHUSIX HWIMHAPUYECKON U KOHUYECKOW MMOBEPXHOCTEN PA3IUYHBIMU IJIOCKOCTAMU

3. Oovembl men (22 u)

O06bvem mpsiMoyrosibHOTO mapajuienenumnena. OO0beMbl HPAMOM Npu3Mbl U IHIUHIAPA. OOBEMBI
HAKJIOHHOW MPU3MBI, TUpaMubl 1 KoHyca. O0beM miapa u miomaab chepsl. OOBEMBI IAPOBOTO CETMEHTA,
LIapOBOTO CJIOSI U LIApPOBOTO CEKTOPA.

OcnosHas yenb—BBECTH TIOHATHE O0ObEMa Tela M BBIBECTH (OPMYIBI Uil BBIYHCICHHS O00BEMOB
OCHOBHBIX MHOTOTPAaHHHUKOB U KPYTJIBIX TN, U3YYCHHBIX B KYpPCE CTEPEOMETPHH.

[Tonsitne oObeMa Teda BBOAWTCS AHAJIOTHMYHO TIOHATHUIO IUIOMIAJM  IUIOCKOW  (UTYPHIL.
DopMyIHPYIOTCS OCHOBHBIC CBOHCTBA OOBEMOB M HAa WX OCHOBE BBIBOJWTCA (opmyna oObema
MPSIMOYTOJIBHOTO TapaJUIeNIeIIea, a 3aTeM MPSAMON TMPU3MBI M IIIHHIpA. DopMyIbl 00EMOB IPYTUX
TEJ BBIBOJATCS C IMOMOIIBI0 MHTETPpAbHOU (hopMyiel. Dopmyrna oObeMa mapa UCIOb3YeTCs I BBIBOIA
dbopMyITel IIOmAIH cepsl.

Iloemopenue (17 u)

Kpurepuu BoICTaBJIeHHUS OLIEHOK.

[Ipu orneHKe YCTHBIX W MUCHBMEHHBIX OTBETOB YUHUTENh YYUTBHIBACT IMOJIHOTY, TIyOHHY, MPOYHOCTH
3HAHWWA W YMCHHI YYalTUXCs, HCIIOIh30BAaHUE HX B PA3IMYHBIX CUTYyaIusax. OIeHKa 3aBUCUT OT HAJTMYHS U
XapakTepa IMOorpenrHOCTeH, JOMYIICHHBIX yaanuMucs. Cpeid MOTPEIIHOCTEH BBIACISIOTCS TOTPEITHOCTH U
HEI0YETHI.

[TorpenrHoCTh cYMTAETCST OIITMOKOM, €CJIM OHA CBUAETEILCTBYET O TOM, YTO y4eHUK He oBiaaen 3YH
nporpaMmel. K HesroueTaM OTHOCSTCS TIOTPENTHOCTH, KOTOPBIE CBHJICTEIBCTBYIOT O HEJOCTATOYHO TIOJTHOM
YCBOCHHHM OCHOBHBIX 3HAHWH WM YMEHHH WM 00 OTCYTCTBUW 3HAHWH, HE CYUTAIOIIMXCS B MPOrpaMMe
OCHOBHBIMH. HeodeTaMu Takke CUMTAIOTCS: IMOTPEITHOCTH, KOTOPBIE HE TIPUBEIN K UCKAKCHHUIO CMBICTIA,
MOJIy4eHHOTO YYEHWKOM 3aJ[aHWsl WM CI0CO0a €ro BHITIOJHEHUS; HEaKKypaTHas 3allich; HEOpEKHOe
BBITIOJTHEHHUE YepTEXkKa.

['pannma Mmexy ommOKON U HEJOUETOM CUUTACTCS B HEKOTOPOU CTETICHH YCIOBHOM.

OneHka oTBeTa ydJallerocs Mpu yCTHOM WJIM MHCbMEHHOM OIPOCE MPOBOJUTCS MO MITHOATITBEHOM
CUCTEME.

Conepxxkanrie u o0beM Marepuaia, MOJJISKAIIEro MpPOBEpKe, ompeaensercs nporpammoin. [Ipu
MIPOBEpPKE YCBOEHUSI MaTepHajia HY>KHO BBISBJISATH MOJIHOTY, MPOYHOCTh YCBOCHHMSI y4alllUMUCA TEOPHH U
YMEHHUSI IPUMEHSATH €€ Ha MPAKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYalLIUsX.

3anaHusi A8 YCTHOTO U MUCHbMEHHOTO ONPOCa yYallMXCSl COCTOSIT U3 TEOPETHYECKUX BOIIPOCOB U
3azad.

OTBeT Ha TEOPETUYECKHIl BOMPOC CUMTAETCS Oe3yMpedyHbIM, €CIM [0 CBOEMY COJAEPKaHUIO
MOJIHOCTHIO  COOTBETCTBYET BONIPOCY, COACPKHUT BCE HEOOXOAMMBbIE TeopeThudeckue (akThl U
000CHOBAaHHbBIE BBIBOJIBI, @ €ro M3JOXKEHUS U TNHCbMEHHAs 3allUCh MAaTeMaTU4YEeCKH TPaMOTHBI H
OTJIMYAIOTCS TOCJIEI0BATENILHOCTBIO U aKKYPATHOCTBIO.

Pemenune cumtaercs Oe3ynmpeyHbIM, €CIM MPaBUIBHO BBIOpAaH CHOCOO PpEIICHHs, CaMO pEIICHHE
COMPOBOXKIAECTCA HEOOXOAUMBIMH OOBSCHEHUSIMH, BEPHO BBINOJHEHBl HY)KHBIE BBIUHUCICHUS U
npeoOpa3oBaHusl, TOJYyYEH BEPHBIN OTBET M aKKypaTHO 3alKMCaHO PEIICHHE.

Yuutenb MOXKET MOBBICUTH OTMETKY 3a OPHTMHAIBHBIA OTBET Ha BONPOC WM OPHUTHHAIBLHOE
pelieHre 3a1a4u, KOTOpble CBUIETENILCTBYIOT O BBICOKOM YPOBHE MaTEeMaTHUECKOTO Pa3BUTHUS y4allerocs;
3a penieHue 0ojee CIOKHOM 3a/a4l UM OTBET Ha OoJiee CIOXKHBIA BOMPOC, MPEATIOKEHHBIE yUaleMycs
JIOTIOTHUTEIHHO TIOCTIE BHITIOJIHEHUS UM 3aJJaHHH.

HToroBbie OTMETKH (32 TEMY, YETBEPTh, KYPC) BBHICTABIISIFOTCS IO COCTOSIHUIO 3HAHUN Ha KOHEI] 3Tamna
00yueHUs C YI4EeTOM TEKYIIUX OI[EHOK.

OueHKa YCTHBIX OTBETOB YUalIUXCSl
OTBeT OlLIEHUBAETCS OLIEHKOMU «5», €ClIU YUYEHUK:

— TlomHo packpbli cofep:kaHue MaTepuana B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOii U y4eOHUKOM;

— W3noxun mMarepwall TPaMOTHBIM SI3BIKOM B OIPENEICHHOW JIOTHYECKOH IMOCIeI0BATEIEHOCTH,
TOYHO HCTIOJIB3Ysl MATEMATHUECKYIO0 TEPMUHOJIOTHIO U CHUMBOJIHKY;

— IIpaBUiIbHO BBITIOJHUI YEPTEKH, PUCYHKHU, TPAPUKH, COMYTCTBYIOIINE OTBETY;

— Tllokazan ymeHHE WIIIOCTPUPOBATh TEOPETHUECKUE TOJIOKEHUS KOHKPETHBIMH TMPUMEPAMH,
MIPUMEHSTHh UX B HOBOW CHTYallMH MPH BBIMOJHEHUHU MPAKTUYECKOTO 3aaHHUS,



— IIponemMoHCTpHUpOBAl 3HAHKUE paHEE U3YUYECHHBIX COMYTCTBYIOIIUX BOTPOCOB, C(HOPMHPOBAHHOCTH U
YCTOHYMBOCTh UCTIOJB3YEMBIX IIPU OTBETE YMEHUI U HABBIKOB;

— OrtBeyan caMocTOsTENbHO 0€3 HaBOASIINX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 1-2 HETOYHOCTH MPHU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WIIM B BBIKIAJKAX, KOTOPHIE
YUEHHUK JIETKO MCIIPABUII IO 3aMEUYAHUIO YUUTEIIS.

OTBeT OIICHUBACTCS OIIEHKOU «4», €CIIH OH YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OTMETKY «5», HO
MIPU ATOM UMEET OJIUH U3 HEJOCTATKOB:

— B m3noxeHun J0mynieHbl HEOOJBITNE TPOOEThl, HE MCKA3WBIIUE MAaTEMaTHYECKOE COJCpIKaHUE
OTBETA;

— Jomnymiensl 1-2 HemodeTra MpU OCBEIICHHMH OCHOBHOTO COJIEpXKAHUs OTBETA, MCIPABIICHHBIE TIO
3aMEYaHHI0 YUUTEJIS;

— JomnymieHa ommubka win 60jee ABYX HEIOYETOB NPU OCBEIIEHHH BTOPOCTENIEHHBIX BOIPOCOB WM B
BBIKJIAJIKAX, JIETKO MCIIPABIIEHHBIX 110 3aMEUAHUI0 YUUTEIIS.

OTBeT OLICHUBAETCS OLICHKOH «3», €Cu:

— Hemnonno wnm HemoclieoBaTENBHO PACKPBITO COJAEpNKAHUE MaTepHayia, HO IIOKa3aHO oOIee
MMOHUMAaHKE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIE JIUIS JAbHEUIIIEr0 YCBOCHUS
MIPOrPaMMHOTO MaTepuaa;

— HWmenuch 3aTpylHEHUS WM JOMYIICHBI OMIMOKH B ONPEICIICHUM TIOHSATHH, B HCIIOJIB30BAHHUH
MAaTeMaTHYeCKOW TEPMHUHOJIOTHH, B YEPTEKax, BBIKJIAJKAX, HCIPABICHHBIC TOCIEC HECKOJIbKHX
HABOJIAIINX BOTIPOCOB YUHUTEIIS;, YICHUK HE CIPABUJICS C MPUMEHEHHUEM TEOPUHU B HOBOW CHUTYyaIlUU
MPU  BBITIOJTHEHUH TPAKTUYECKOTO 3aJaHus, HO BBIMOJHWI 3aJaHUs 005S3aTEIbHOTO YPOBHS
CJIO’KHOCTH 10 TAaHHOM TeMe;

— Ilpu 3HaHUM TEOpETHUECKOTO0 MaTepHaia BhISIBICHA HEJOCTaTOYHAs C(POPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HaBBIKOB.

OT1MeTKa «2» CTaBUTCS B CIAEAYIONIUX CIydasX:

— He packpsiTo 0OCHOBHOE coJiep)kaHHe Y9eOHOTO MaTepraiay

— OOHapyXeHO HE3HaHWE WJIM HEMOHMMaHWE YYECHHUKOM OOJbIIeH WM HamOojiee BaXHOW 4YacTH
y4eOHOTO MaTepuana;

— JlomymieHsl oOmUOKKM B  ONPEACICHWW TOHATHM, TPU HCIOJB30BAHUM MaTEMaTHYECKON
TEPMUHOJIOTUH, B PHUCYHKax, YepTekax WiIH Tpadukax, B BBIKIAJKaX, KOTOPbIE HE HCIPABJICHBI
MOCJIE HECKOJIPKUX HABOISAIINX BOTIPOCOB YUUTEIS.

OuneHka NMCbMEHHBIX H KOHTPOJIbHBIX Pa0oT y4aluXxcs
OtMeTKa «5» CTaBUTCS, €CIIU:

— PaboTa BBINOJIHEHA MOJIHOCTEIO;

— B morudeckux paccyxJeHUsX 1 000CHOBAHUHW PEIICHHS HET MPOOEIIOB U OMHUO0K;

— B pemenun HeT MareMaTHueCcKuX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OMMCKA, HE SBIISIOIIAS CS
CJIEJICTBUEM HE3HAHUS WJIM HEMOHMMaHUsl y4eOHOTO MaTepuana)

OTMeTKa «4» CTaBUTCS, €CIIU:

— Pabora BbINOJNIHEHA MOJHOCTHIO, HO 0OOCHOBAHMSI LIArOB PEIICHHs] HEAOCTATOYHBI (€CIM yMEHUE
000CHOBBIBATh PACCYXKACHUS HE SBISJIOCH CIIEUATBHBIM 00BEKTOM IIPOBEPKH );

— Jlomymiena onna ommuOka uiu 2-3 Hego4yeTa B BBIKJIAJIKAX, YepTexkax, rpadukax (€ciu 3TH BUIBI
paboTHI HE SABIISLTUCH CIIEMAIbHBIM 00BEKTOM ITPOBEPKH )

OtMmeTKa «3» CTaBUTCS, €CIIU:

— Jlomymiensl Oonee ogHOW OmMOKKM WM Oojiee 2-3 HEMOYETOB B BBIKJIAJKAX, YepTekax WIU

rpadukax, Ha yJaniuiics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU IO IPOBEPIEMON TeMe.
OTMeTKa «2» CTaBUTCS, €CIIU:

— JlomymieHsl CyIIECTBEHHBIE OIIMOKH, MOKAa3aBIME, YTO YYallWiics He BlajaeeT 00s3aTeIbHBIMU

YMEHUSIMH 110 IaHHOM TeMe B TIOJIHOM Mepe

I1l. Temaruyeckoe NIaHUPOBAHHUE

Ne n/nt Tema paznena Kon-Bo Koanuectso
4acoB | KOHTPOJIBHBIX paldoT

Mopayab «Ajdredpa u Hayajaa MaTeMaTH4YecKoro aHaaun3a» (136 yacon)

1. | Tpuronomerpuueckue QyHKIUH 19 1

2. | IlpousBojHast ¥ ee TeOMETPUUECKUIN CMBICI 22 1




3. | IlpumeHeHune npou3BOJHOM K HCCIIEJOBAHUIO (QYHKIUI 16 1
4. | IlepBooOpa3Has M MHTETpa 15 1
5. | Kombunatopuka 10 1
6. | DneMeHTHI TEOpPUHU BEPOSITHOCTEH 9 1
7. | KommekcHble yncna 13
8. | YpaBHeHHS 1 HEPABEHCTBA C IByMsI IEPEMEHHBIMH 10 1
9. | UroroBoe noBTOpeHuE Kypca anreOpbl U Haval 29
MaTEeMaTHYEeCKOTO aHAIN3a
Mopyas «I'eomeTpus» (68 yacos)
1 Meroa KOOpAuHAT B IPOCTPAHCTBE 15 2
2 Tena BpaleHus U UX MOBEPXHOCTH 14 1
3 OO0bemsI TEN 22 2
4 HTorosoe moBTopeHune Kypca reOMeTpun 17
Hroro 204 12, +2 agMumn.

YueOoHo-MeTOoANYECKOE 00ecTieyeHHe

1. AnreOpa u Hauana MareMaTU4eckoro aHanusa. ba3oBbli M yrinyOjaeHHbIH ypOBHU. YUEOHUK IS
11 xnacca o6OmeoOpa3oBarenbHbix opranuzanuii. ABTopsl: FO.M. Komsrun, M.B. Tkauésa, H.E.
d&noposa, M.I. [1labynun. Mocksa. «IIpocsemienuey. 2021

2. Terpanp-koHCcekT 1o anredope. 11 kmacc. Arrtop: Epmosa A.Il.,, TomobGopoapko B.B.,
Kpmxanosckuit A.®@. Mocksa: «Mnekcay», 2019

3. AureOpa w HaJajia MareMaThdeckoro aHaimsa./lpmmaktudeckue matepuaisl. 11 kmace : yrmyoo.
yposens / [M. U. llabynun, M. B. Tkauésa, H. E. ®&noposa, O. H. lo6poBa].— 4-e m3n.— M. :
[Mpocsemenue,2020

4. Yueouuk ®I'OC «I'eometpus. 10-11 kimaccei» a1 00meoOpa3oBaTeIbHBIX OpraHu3aIii. ABTOp:
JI.C.Atanacsn, B.®. byry3os, C.b. Kagomies u ap.,7-¢ uzganue - Mocksa: «IIpocsenienuey, 2021

5. I'eomerpus. 11 xnacc. [loypounsle mnmanel K yueOHMKYy AtanacsHa JI.C. m 1p. Mockga:
«IIpocsemenuey, 2019

6. I'eomerpus. 11 kmacc. PaGouas Terpanp k yueOHuky JI. C. AtanacsHa. ba3oBbiif U yriyOseHHBIN
ypoBHHu CocraBurenu: IOmuna U.U., byry3os B.®., 'nazkoB 10.A: - Mocksa: «IIpocBemenuey, 2021

7. Terpaap-xkoHcmiekT 1o reomerpuu. 11 xmacc. ABtop: EpmoBa A.Il., T'onmoGopoarko B.B.,
Kpmxanosckuii A.®. Mocksa: «Mnekca», 2019

8. I'eomerpus. 11 kmacc. dunaktuyeckue marepuanbl. Aptop: 3uB B.I'., Meiinep B.M. Mockaa:
«IIpocsemenuey, 2020

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchbl 1 UHTepHeT pecypchbl

L.http://www.informika.ru/;http://www.ed.gov.ru/;http:// www.edu.ro/ MunuctepctBo oopazoanusi PO
2.http://school-collection.edu.ru Eaunas xomteknus L{udpoBsix 00pa3oBaTeIbHBIX PECYPCOB
3.http://edu.secna.ru/main/ HoBeie TexHOIOTHMU B 00pa30BaHUA
4.http://www.math.ru/- 6ubnuoreka, MeauaTeka, OJIMMITHAIBI
5.http://www.bymath.net/ - Bcst snnemenTapuas MaTeMaTHka
6.http://www.exponenta.ru/ - oopa3oBareIbHbII MATEMATHIECKUI CalT
7.http://math.rusolymp.ru/ - Bcepoccuiickast OJUMITHAAA IIKOJIBHHKOB
8.http://www.math-on-line.com/ - 3annMarenbHas MaTeMaTHKa
9.http://www.shevkin.ru/ - matematuka. Illkona. Byayriee.




