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PabGouasi mporpamma

[To maTemaTuke
YpoBeHb oOpa3zoBaHus (Kiacc) cpeaHee ooiiee oopazoBanue, 10-11 kiaace
KomnuectBo wacoB 408

Yuurens Koporkosa Esnena EBrenbesna

IIporpamma pa3padoTaHa B COOTBETCTBUU M HA OCHOBeE

-enepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa CPEIHETO OOIIEro
oOpazoBaHus ( yTBEpXKIEH MPUKA30M MUHHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoi
®deneparuu oT «17» mast 2012 1. No413)

- TNpPUMEpPHOM MpOrpaMMON TI0 MaTeMaTHKe CpeaHero oOmiero o0Opa3oBaHuUs,
0JI00peHHON  (enepanbHbIM  YU4eOHO-METOAUYSCKHUM OOBEAMHEHHEM 110 0O0IIeMy
oOpazoBanuio (mpoTokoii oT 28 uroHs 2016 r. Ne 2/16);

-iporpammsl 1. A.Anumona, FO.M.Konsruna, M.B. TkaueBa u ap. «MaTemaTuka:
anreOpa v Hayajga MareMaTudeckoro aHanmsa, 10-11 kmaccel. ba3zoBslii 1 yriryOieHHbIH
YpOBHH. YTIIyOJICHHBIN ypOBEHb. [AnreOpa v Hauajga MaTeMaTHYECKOTO aHAIH3a.
Coopuauk padouunx nmporpamm. 10—11 knaccel. YueOHoe mocodue a1 yauTenei
o01eo0pa3zoBaTenbHbIX Opranu3aiuil. bazoBelii u yriyoneHHsiid ypoBau/[coct. T. A.
bypmuctpoal]—M.:IIpoceemenue, 2016.]

- nporpammbl JI.C.Atanacsna, B.®.byry3oBa, C.b.Kagomuesa u ap. «I'eometpus, 10-
11. ba3oBslii U yriayOJaeHHbIN ypoBeHb. YTayOiaeHHbIN ypoBeHs. [['eomerpus. COOpHUK
pabouux nporpamm. 10-11 kmaccel. ba3oBbiii n yriay0iaeHHbIN ypoBHU. COCTaBUTEND
T.A.Bypmuctposa. — M.: IIpocBenienue, 2016.]



1.IMosicuuTeNALHAA 3aNIUCKA

PaGouyasi nporpamma mo npeamery «MaremaTnka) paspadoTaHa Ha OCHOBe:

1)DenepanbHOTO

TroCcya1apCTBECHHOI'O 06pa30BaTeJIBHOFO craHjapra OCHOBHOI'O OGH_ICFO

oOpa3oBaHus (YTBEPKACH MPUKA30M MUHUCTEPCTBA 0Opa3oBanus u Hayku Poccuiickoii deneparuu ot

«17» nexabpst 2012 r. Ne 413,¢ usmenenssmu ot 11 mexadps 2020r).

2) IlpumepHoii mporpaMmbl 10 MaTeMaTHUKe CpeaHero oOiiero oOpa3oBaHMs, OJ0OPEHHON
benepanbHbIM yueOHO-METOUYECKUM O0BEIMHEHHEM IO 00IeMy o0pa3oBaHHIO (IIPOTOKOJI OT 28
utoHs 2016 . Ne 2/16)

3) VYu4eOHO-METOIMYECKOr0 KOMIUIeKca JIMHMU u3narenscrBa  «lIpocBemienue» aBTOPOB:

[I.A.Anmumoga, FO.M.Konsiruna, M.B.Tkauesa u n1p

4) Y4eOHO-METOAMYECKOro KoMIUIeKca JuHUK u3natenbcTBa «lIpocsemenue» aropos: JI.C.
Artanacss, B.®. byry3osa, C.b. Kagomuesa u ap.

5) AnreOpa 1 Hauyana MaTeMaTHYecKoro aHaimu3a. COopHuK pabouux mporpamm. 10—11 kimaccel.
YyeOHoe mocobue Ay yduTened o01eoOpa3oBaTeNIbHBIX OpraHu3aiuii. ba3oBblil U yriyOneHHBIN
ypoBHu/cocT. T. A. BypmucrtpoBa—M.:IIpocBenienue, 2016.

6) ABTtOopckoil paboueit mporpammbl «I'eomerpusi. CoopHHK pabouux mporpamm. 10-11 kmaccwl.
bazoBelii u yrioy6sennsiii ypoBau. Coctasurens T.A.bypmuctpoBa. — M.: IIpocemienue, 2016.]

7) OcHOBHOW 00pa3oBaTeIbLHON MPOrpaMMbl cpeaHero oodmiero odpaszoBanuss bOY COII Ne29
JluHckoit paiion umenu bposapria B.T. (yTBepklieHa pemieHHEM TeIarorndeckoro CoBeTa, mpoTOKOI
Nel ot 30..08.2021)

8) Ilonoxenus

o paboueit mporpamme BOY COILLNe29 (yTBepKIeHO pelIeHueM

nearorndeckoro cosera, mpotokoi Nel ot 30.08. 2021 1.)

IIpu cocraBneHun paboueld mporpamMmbl

YUYTCHbBI MCETOAUYCCKHUE PCKOMCHIAIINN

KKUAIIIIO mist obpazoBarenbHbIX opranu3anuii KpacHogapckoro kpast o mpernojaBaHdd MpeaMera

«Marematuka» B 2021 — 2022 yueOGHOM TOYy.

2.IlnanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 MpeaMeTa.

Paszpnen I[InanupyemMble pe3yabTaThbl OCBOECHHSI Y4eOHOI0 peaMeTa

NMPOrpamMMbl

Auaredopa - N3yuenne anreOpbl W Hayal MaTEMaTHYECKOTO aHaIM3a U BEPOATHOCTU W
no BC€M | CTATUCTUKMA B CTapliel ImKoje AaéT BO3MOXKHOCTH JOCTI)KEHHS OOYyYaroIIMMHUCS
TeMaM CJIEIYIOIIUX PE3yIbTaTOB.

MaremaTuu JTuunocmmuuie pezynomameul 00yuenusn:

eCKHii DI pasicoanckoeo eocnumanusi:

AaHAJIU3 — 10
BCEM TEMaM

BepositHocT
b 7
CTAaTHCTHKA
— 10 BCeM
TeMaM

- OLIEHMBAHME C MO3MLMHU COLMATBHBIX HOPM COOCTBEHHBIX HOCTYMKOB U IOCTYIIKOB
JPYTHUX JIIOACH;

3)/[yx06HO-HPABCMBEHHO20 BOCHUMAHUSL:

- YBOKUTEIHHOE ¥ 3200TIMBOE OTHOIICHUE K YJICHaM CBOEH CeMbH;

- BOCITUTaHHE POCCUNUCKON TpaskJaHCKOM UIEHTUYHOCTH;

4)Dememuuecko2o 60CNUMAHUA:

- pa3BUTHE HCTETHYECKOTO0 CO3HAHMSA Yepe3 OCBOCHUE XYJI0’KECTBEHHOT'O HACIIEIMS
HapoJ10B Mupa u Poccum.
5)@usuueckomy  6ocnumanuio, 300p06020 U

Gopmuposanuro  Kynbmypul




IMOYUOHATILHO20 ONIA2ONONYYUA!

- (hopmupoBaHME MOHATHE O IICHHOCTH 3J0POBOT0 U 0€30MacHOT0 00pa3a KU3HU;

6) dxonoeuueckozo socnumanus:

- (hopmupoBaHUE OCHOB IKOJOTUIECKON KYJIBTYPHI,

8)L]ennocmu Hayunoeo no3HaHusL:

- (opmupoBaHWE OTBETCTBEHHOTO OTHOIICHUS K YyYEHHUIO, TOTOBHOCTH K

CaMOpa3BUTHIO, OCO3HAHHOMY BBIOOPY € YYETOM MO3HABATEIBHBIX HHTEPECOB;

- (GopMHpOBaHHE IIETOCTHOIO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKH U YUYUTHIBAIOIIETO MHOI000pa3rue COBPEMEHHOT0 MUPA;
Memanpeomemmnule pe3yiomamul 00y4eHUA '

1) yMeHHE CaMOCTOSITEILHO OINPEICATh LEMU JESITEIbHOCTH U COCTABJISTH IUIAHBI
JeSITeIbHOCTH; CaMOCTOSATEJIBHO OCYLIECTBIIATD, KOHTPOJIMPOBATh U
KOPPEKTUPOBaTh JAEATEIbHOCTh; MCIIONb30BaTh BCE BO3MOXHBIE PpECypChl s
JOCTH)KEHUS TIOCTABJICHHBIX L€ U pean3aliy IJIaHOB JAeITelbHOCTH; BBIOUPATh
YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIHIX;

2) yMeHHE MPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOU
JESATENIbHOCTH,  YYUTHIBATh MO3ULMUHM  JIPYTMX  YYaCTHUKOB  JIEATEJIbHOCTH,
3 PEKTUBHO pazpemaTh KOHPIUKTEI,

3) BiaJcHUE HaBBIKAMHU I03HABATEIBbHOM, YueOHO-HCCICIOBATEILCKON M MPOCKTHON
JeSTEIbHOCTH, HaBBIKAMU pa3pellieHuss MpoOsieM; CocOOHOCTb M TOTOBHOCTb K
CaMOCTOSITEJIbHOMY TOMCKY METO/IOB PEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHbIX METOJI0B IIO3HAHMUS,

4) rOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITEIbHON WH(OPMAIOHHO-[I03HABATEIbHON
JeSITEIbHOCTH, BKJIIOYash YMEHUE OPHEHTHPOBATHhCS B Pa3IMUHBIX HCTOYHMKAX
UHpOpMaLlUM, KPUTHYECKH OLEHMBATh M HHTEPIPETUPOBATh HHGPOPMALUIO,
MOJIy4aEMYI0 U3 PA3IMYHBIX UICTOYHHUKOB;

5) yMeHHEe HCHONB30BAaTh CPEACTBA HWH(DOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHojoruil (nanee — WKT) B pemieHHMM KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX WU
OpraHU3allMOHHBIX 33Ja4 C COOJIIOJeHHEM TpeOOBaHUNH 3PrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHUs, TPAaBOBBIX U STUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

6) BrnameHHe SI3BIKOBBIMH CPEJICTBAMU — YMEHHUE SCHO, JIOTHYHO M TOYHO M3Jararth
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBaTHBIE SI3bIKOBBIE CPEJCTBA;

7) BlaJgcHUE HAaBBIKAMU IO3HABATEIBHON pE(ICKCHMHM KaK OCO3HAHHS COBEPIIAEMbIX
JNEMCTBUI M MBICIUTENBHBIX IMPOLECCOB, UX PE3YIbTaTOB M OCHOBAaHUI, I'paHMIL
CBOET0 3HAHMS M HE3HAHMS, HOBBIX IIO3HABATENbHBIX 33Ja4 U CPEIACTB HUX
JOCTHKEHUSL.

Ilpeomemmnvie peynomamul 00yuenua:

ba3oBblii ypoBeHb

[TpenMeTHBIE pe3yabTaThl OCBOEHUSI HHTETPUPOBAHHOTO Kypca MaTeMaTHKU

OpPUEHTHPOBaHBI Ha (HOPMUPOBAHME LIEIOCTHBIX MPEJICTABICHUI 0 MUpE U 001ei

KYJIBTYpPbI 00y4aronmxcs MyTéM OCBOCHUS CUCTEMAaTHUECKUX HAYYHbBIX 3HAHUM 1

Croco0OB JIeMCTBUI Ha METANIPeIMETHON OCHOBE, a IPEMETHBIE PE3YIIbTaThI

OCBOEHUS Kypca anredpbl 1 Hayall MaTeMaTUYeCKOro aHajin3a Ha 6a30BOM

YPOBHE OPHEHTHPOBAHbI Ha 0OecrieueHre MPenMyIeCTBEHHO 00111e00pa3oBaTeNbHOMN U

00IIEeKyIbTYpHON TOATOTOBKU. OHU TIPEATIONATraroT:

1) copMHUPOBaHHOCTH MPEICTABIECHUI 0 MaTeMaTHKe KaK YaCTH MUPOBOU KYJIbTYpPHI U
0 MECTEe MaTeMAaTHUKH B COBPEMEHHOM IIUBMIIM3ALIUU, O CITIOCO0aX OMMCAHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJIEHUI peabHOrO MHUpA;

2) chopMUPOBAHHOCTH MPEACTABIEHUN O MaTEMaTHUECKUX MOHATHUAX KaK O
BOXHEUIIMX MaTeMaTUYECKHX MOJENAX, O3BOJISIOIIMX MUCHIBATh U U3yYaTh pa3HbIe
IIPOLIECCHI U SIBJICHHSI; IOHUMaHUE BO3MOYKHOCTH aKCHOMATUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEOPHIA;




3) B1aieHue METOAAMHM JJOKA3aTEeNbCTB U aITOPUTMOB PEIICHUSI; YMEHUE UX
MIPUMEHSITh, TPOBOANTH JOKA3aTEIBHBIE PACCYKACHHS B XOJI€ PEIICHUS 3a1a4;

4) BnajieHue CTaHAAPTHBIMU MPUEMAaMU PELICHUS PallMOHAIBHBIX U UPPAIlMOHATIbHBIX,
MOKa3aTeIbHBIX, CTENICHHBIX, TPHTOHOMETPHUYECKUX YPABHCHHI U HEPABEHCTB, UX
CHCTEM; UCIIOJIb30BAHHE TOTOBBIX KOMIBIOTEPHBIX IPOrpPaMM, B TOM YHCIIE JIJIS
MOVCKA YT PEHICHUS U WLTIOCTPAIH PEIICHUS YPAaBHEHUH U HEPABEHCTB;

5) chopMUPOBAHHOCTH NMPEACTABICHUI 00 OCHOBHBIX MOHATHUSX, UACIX U METOAAX
MaTEeMaTHYECKOT0 aHAIIN3a,

6) copMUPOBAHHOCTDH MPEACTABICHUI O IPOIECCaX U SIBICHUAX, UMEIOIINUX
BEPOSITHOCTHBIN XapaKkTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MUPE,
00 OCHOBHBIX OHATHUAX JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; C(HOPMUPOBAHHOCTh
YMEHHI HaXOUTh U OIICHUBATHh BEPOSTHOCTU HACTYIUICHUS COOBITHIA B MPOCTEHIIIIX
MPAKTUYECKUX CUTYAI[USIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIHYUH;

Dnemenmul meopuu MHOHCECHE U MAMEMAMUUECKOU 102UKU

— BbINYCKHUK HAYYHUTCS

—  OnepupoBath Ha 6a30BOM YpOBHE OHSTHIMU: KOHEYHOE MHOXKECTBO, ICMEHT
MHO’K€CTBa, IIOJJMHOKECTBO, MepeceyeHre U 00bEIMHEHHE MHOXKECTB, YHCIIOBbIE
MHO’KE€CTBA Ha KOOPJAMHATHOMN MPSIMOM, OTPE30K, UHTEPBAI;

— omepupoBaTh Ha 0A30BOM YpOBHE MOHSTUSIMU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKACHUS, UICTUHHBIC U JIOKHBIE YTBEPKACHHUS, IPUYMHA, CIICACTBHE, YAaCTHBII
Ciydaid 00IIero yTBEepKISHUS, KOHTPIIPUMED;

— HaXOAWTb NepecedeHre U 00beAMHEHNE IBYX MHOXKECTB, MPEACTaBIEHHBIX
rpagu4YecKy Ha YUCIOBOM MIPSMOIA;

— CTPOWTH HA YHCIIOBOU MPSIMOU TTOJIMHOKECTBO YHCIOBOTO MHOYKECTBA, 3aIaHHOE
MIPOCTEHIIIMMH YCIIOBUSMU;

— Ppacro3HaBaTh JIOXKHbBIE YTBEPHKJICHUS, OLTUOKHU B PACCYKICHUSIX, B TOM YHCIIe
C HCTIOJIb30BaHHEM KOHTPIIPUMEPOB.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

— HCIIOJIb30BATh YUCIOBbIE MHOXKECTBA HA KOOPAMHATHOM MPSMOMA JIsI ONTMCAHMUS
pEATBHBIX MTPOIIECCOB U SBJICHUH;

MIPOBOAMTD JIOTHYECKHE PACCYKICHUS B CUTYaIIUAX TTOBCETHEBHOM KU3HU

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUThCHA

— Onepupoeamb2 NOHAMUAMU: KOHEUHOE MHOMCECMB0, deMeHmM MHONMCeCmad,
NOOMHOMCECmB80, nepecedenue U 00beOUHeHUe MHONCECME, YUCTI08ble MHONCECMBA
HA KOOPOUHAMHOU NPSAMOU, OMPE30K, UHMEPBAI, NOLYUHMEPBAl, NPOMENCYMOK C
8bIKOJIOMOLL MOYKOLL, 2paguieckoe npeocmasienue MHOXCeCma Ha KOOPOUHAMHOU
NIOCKOCIU;

—  onepuposamsv NOHAMUAMU: YMEEPAHCOeHUe, OMPUYAHUE YMBEPHCOEHUS, UCTNUHHbIE
U JI0JICHBIE YMBEPAHCOEHUSA, NPULUHA, CTledCcmaue, YACMHbLU Cyyall oouje2o
VMeep#cOeHUsl, KOHMpHpuUmep;

—  nposepsamsb NPUHAOIEHCHOCHb JJIeMEeHMA MHOMCECMBY;

—  HaxoOoumv nepeceuerue U 00beOUHeHUe MHOIHCECME, 8 MOM HYUCLe NPEOCMABIIeHHbIX
epagurecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  NpPo80OUMb 0OKA3AMENIbHBLE PACCYHCOCHUS OJisL 000CHOBAHUS UCTMUHHOCTIU
VMEEePHCOeHUII.

B noeceonesnotl scusnu u npu uzyHeHuu Opyeux npeomemos:
—  UCNONb308aMb YUCTOBbIE MHONCECHBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJIs1 ORUCAHUSL PEATIbHbIX NPOYECCO8 U SIGNEHUIL,
nPOBOOUMb OOKA3AMENbHbLE PACCYHCOCHUSL 8 CUMYAYUSX NOBCEOHEBHOU HCU3HU, NPU
peuteHul 3a0ay u3 Opy2ux npeomemos




Yucna u GbIPAIICECHUA

BbInycKHUK HAYYHTCS

OmnepupoBath Ha 6a30BOM YPOBHE HOHSATHAMHU: LIEJIO€ YUCIIO, IEIUMOCTD YHCEI,
OOBIKHOBEHHAsSI IPO0Ob, IeCATUYHAS JPOOb, PAMOHAIBHOE YHCIIO, PUOIIDKEHHOE
3HAa4YEeHUE YUCIIa, YaCTh, JI0JIs1, OTHOLICHUE, TPOLIEHT, TIOBHIIICHHE U MIOHIKEHHE Ha
3aJaHHOE YHCIIO IIPOLIEHTOB, MacIITad;

OIepUpOBaTH Ha Ha30BOM YpOBHE MOHATUSAMU: JIoTapu(M YnCIIa,
TPUTOHOMETpUYECKast OKPY>KHOCTb, TpalyCHasi Mepa yria, BeJIMYMHA yTIa,
3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YIJIOB, UMEIOIINX MTPOU3BOJIbHYIO BEJTHUNHY;

BBITIOJIHATH apu(pMeTHYECKHE ICHCTBUS C IETIBIMH U PAlMOHAIBHBIMH YHCIIAMH;
BBINTOJTHSTH HECJIOKHBIE TPE00Pa30BaHUs YUCIOBBIX BBIPAKEHHH, COAEPIKAIIIX
CTENEeHHU YUCeJ, TNO0 KOPHU U3 YHCel, TNOO0 Jorapu(mMbl YUCE;

CpaBHUBATh PAllMOHAIBHBIE YHCIIAa MEXKTY COO0ii;

OLIEHUBATh U CPAaBHUBATH C PAI[MOHAIBHBIMU YHCIAMHU 3HAUYEHUS LIEJIBIX CTeTIeHEeH
qHcell, KOpHEH HAaTypaJIbHON CTETEHH U3 YHCell, JOrapu(MOB YHCEI B MTPOCTHIX
ciyJasx;

n300pakaTh TOYKAMH Ha YHCIIOBOH MPSIMOM IeIIbIe U pallMOHAJIbHBIC YUCIIa,
n300pakaTh TOYKAMH Ha YHCIIOBOH MPSIMOM IEIIbIE CTEIIEHU YHCEN, KOPHU
HaTypaJIbHOM CTETEeHH U3 YMCEII, JIOTapu(Mbl YUCET B IPOCTHIX CIIydasX;
BBITIOJIHATH HECIIOKHBIE TPE0Opa30BaHus LENbIX U APOOHO-PAIMOHATBHBIX
OYKBEHHBIX BBIPAKCHUH,;

BBIPaXKaTh B IPOCTEHININX CITy4YasX U3 PABEHCTBA OJHY NEPEMEHHYIO Yepe3 APYTHe;
BBIYHCIIATH B IPOCTHIX CIyYasX 3HAYCHUS YHCIOBBIX U OyKBEHHBIX BBIPDAKCHUH,
OCYIIECTBIISISI HEOOXOIMMBIE MTOJICTAHOBKU M IPEe0Opa30oBaHus;

n300pakaTh CXeMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BHIPAXKEHA B TPaycax;
OLICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoil scuznu u npu uyuenuu opyeux y4eoHvlx npeomemos:

BBIIIOJIHATH BBIYHUCIICHUS [IPU PEILICHHUHU 3a/1a4 IIPAKTUUECKOr0 XapakTepa,
BBINOJIHATH MPAKTUYECKUE PACUEThl C UCIOIB30BAHUEM NTPU HEOOXOAMMOCTH
CIIPAaBOYHBIX MATEPUAIIOB U BBIUUCIUTEIBHBIX YCTPONCTB;

COOTHOCHUTH PEajIbHbI€ BETUUYHUHBI, XapaKTEPUCTHUKU OOBEKTOB OKPYKAIOLIETO MHUpa
C MX KOHKPETHBIMH YMCJIOBBIMH 3HAYCHUSIMU;

HCIIOJIB30BAaTh METOJAbI OKPYTIJICHHA, HpI/I6HI/I)KeHI/I$I U MIPpUKUJKHU IIPpU PCILICHUN

MPAKTUYCCKUX 3aaa4d HOBCGI[HCBHOﬁ KHU3HU

BBIHyCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYUTBHCHA

C60000HO onepuposams NOHAMUAMU. Yen0e YUCTIO0, OeTUMOCb YUCE],
00bIKHOBEHHAsL OPOOb, OecAMUUHAsL OPOOb, PAYUOHATILHOE YUCTO, NPUOTUNCEHHOE
3HAYeHUe YUCIa, 4acmn, 00/, OMHOWEHUe, NPOYEHN, NOBbIUEHUE U NOHUMICEHUE
Ha 3a0aHHOE YUCTIO NPOYEHMO8, Macumao,

nPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCMEAMU 0CTUMOCTU;
onepuposamv NOHAMUAMU. JI02APUPM YUCTA, MPULOHOMEMPUUECKASL OKPYHCHOCTb,
PAaouaHHas u 2padychas mepa yeud, 8eIuduna yeid, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUYECKOU OKPYHCHOCTU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
Veno8, UMerwUx NPoU3B0IbHYI0 GeTUYUHY, YUCIA € U TT;

8bINOIHAMb apudmemuyecKue 0eticmeusl, couemas yCmHle U NUCbMeHHble
npuembvl, npUMeHssi nPU HeoOX0OUMOCU 8bIYUCTUMENbHbBIE YCMPOUCMEa,
HAxXo0umbv 3Ha4eHUsi KOPHs HAMYPAlbHOU CMeneHu, CMmeneHu ¢ payuoHalIbHbIM
nokasamenem, 102apu@ma, Ucnob3ys npu HeoOX0OUMOCMU BbIYUCTUMEIbHbIE
ycmpoucmaea;

NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pacyemax,

npoB8OOUMb NO U3BECMHBIM (DOPMYIAM U NPABUIAM NPeoOPA308aHUSL OYKEEHHBIX




BbIPANCEHUL, BKIIOUAIOWUX CTNENeHU, KOPHU, 102apudmbvl U mpuecoHoMempuiecKue
@yuryuu;

HAX00Uumbs 3HAYEHUsl YUCTOBbIX U OYKBEHHBIX BbIPAICEHUL, OCYUeCMEIss
Heobx00uMbvle NOOCMAHOBKU U NPEo0OPA3068aHUSL,

U300paicams cxemamuyecKu Y20, 8eIUYUHA KOMOPO20 8bIPANCEHA 8 2PA0yCax UlU
paouanax;

UCNONL306AMb NPU PEUEHUU 3A0ay MAOIUYHblEe 3HAYEHUs. MPUSOHOMEMPUYECKUX
@yHKYUll yenos;

BbINOIHAMb NEPEeBO0 GENUYUHDL Y2lld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

BbINOIHAMb OCUCBUSL C YUCTOBIMU OAHHBIMU NPU PeuleHuy 3a0ad NpaKmuiecko2o
xapakmepa u 3a0a4 u3 pasiudHslx obracmeri 3HAHU, UCNONIL3YS NPU
HeobXo00UMOCmU CNPABOYHbBIE MAMEPUATIbL U 8bIYUCTUMENbHbIE YCMPOLICMEa,
OYeHUBAMb, CPAGHUBAND U UCNONL308AMb NPU PEeUleHUU NPAKMUYECKUX 3a0ay
YUCTI0Bble 3HAYEHUS PEATIbHbIX 8eUYUH, KOHKPEmHble YUCI08ble XaPaKMepUuCmuKy
00bEKMO8 OKPYAHCAIOUe20 Mupa

YPaGHeHll}l U Hepaesencmea

BbINyCKHHK HAYYHTCS

Perath nuHe#HbIe YpaBHCHUS M HEPABCHCTBA, KBAIPATHBIC YPAaBHEHUS,

pemiars orapumudeckue ypaBHenus suaa log ; (bx + ¢) = d u npocreiiiue
HepaBeHcTBa Buza 10g 4 X < d;

pelaTh oKasaTelbHbIe ypaBHeHus, Buaa a> = d (rae d MOKHO IPEACTABUTH B
BHJIE CTENIEHH C OCHOBAaHHEM ) H IpocTeiimue HepaBencTBa Buga a8 < d  (rae d
MOYKHO MPEJCTABUTDH B BHJIC CTCIIEHH C OCHOBAHHEM a);.

IIPUBOIUTH HECKOJILKO IPUMEPOB KOPHEH IPOCTEUIIIEr0 TPUTOHOMETPHYECKOTO
ypaBHEHHS BHJIA: Sin X =@, COSX =@, tg X = a, ctg X = a, rie a — TabauaHoe
3HAYEHHE COOTBETCTBYIOIICH TPUTOHOMETPHUECKON (DYyHKIINH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABJISITh U PEIIATh YPABHEHUS U CUCTEMbI YPAaBHEHHUU ITPU PELICHUH HECIIOKHBIX
MIPaKTUYECKUX 3a1a4

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCS

Pewamys payuonanvrule, noxazamenvHule u 1o2apugmuieckue ypasHeHus u
HepaseHcmea, npocmeriuiue UppayuoHalbHble U MPU2OHOMempuiecKue ypagHeHus,
HepaseHcmeda u ux cucmembl,

UCNONIBb3068AMb MEMOObl peuleHUs: YPAGHEHULL: npugedeHue K Udy «npou3geoeHue
PABHO HYIIOY UNU «YACMHOE PABHO HYII0», 3AMEeHA NePeMEHHbIX,

UCNOIL3068aMb MEMOO UHMEPBANO8 OISl peUleHUs] HEPABEHCNE;

ucnoIb308ams epagpuyecKuti Memoo 071 NPUOIUINCEHHO20 PeuleHUs YPAGHeHUl U
HepaseHcms,

uzobpadxcamsv Ha MPUSOHOMEMPULECKOU OKPYHCHOCMU MHONCECIMEO PeUuleHUll
NpOCMenuux mpueoHOMempuyeckKux ypasHeHull U HepaseHcme,

8bINOIHAMbL OMOOP KOPHEU YPAGHEe ULl Ul peuleHUll Hepa8eHCma 8 COOMEemcmauu
€ OONOIHUMENLHBIMU YCIOBUAMU U OCPAHUYEHUIMU.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

COCMABIAMb U peuams YpasHeHUs, CUCEeMbl YPAGHEHULL U HEPABEHCEA NpU
peueHuu 3a0a4 Opyaux yueOHvlX npeomemos,

UCNOIb306aAMb YPAGHEHUS U HePABEHCMEA 0I5l NOCMPOEHUS U UCCLe008aAHUSL
npoCmenuux Mamemamuyeckux Mooeiel peaibHblX CUmyayuti Ui NPUKIAOHbIX
3a0ay;

YMemsb UHMepnpemuposams NOJYYEHHbIU NPU PeueHUuU YPAGHEHUs, HepaGeHCMEa Ul




cucmembl pe3yIbmam, oYeHusams e20 npagoonooodue 6 KOHmeKcme 3a0aHHOU

PeanvHoOU cumyayuu Ui NPUKIaoHol 3a0ayu
Dyukyuu
BbInyCKHUK HAYYHTCS

— OmnepupoBath Ha 6a30BOM YPOBHE MOHATUAMU: 3aBUCUMOCTb BEIMUYUH, (QYHKIIMS,
apryMeHT U 3HaueHue QyHKIMH, 00JIacTh ONPEAEICHU U MHOXKECTBO 3HaUEHU N
¢bynkuuu, rpaduk 3aBUCUMOCTH, TpaduK GYHKINU, HYJIU GYHKINH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIOBOM IPOMEXKYTKE, YObIBAaHHE HA
YHCIIOBOM IIPOMEXKYTKE, HauOOJIbIIIee M HAaUMEHbIIee 3HaYeHHE (DYHKIIMU Ha
YHCIOBOM IIPOMEXYTKE, TepUoandecKas QyHKIMs, IEPUO;

— omepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMHM: IIpsMasi U oOpaTHast
PONOPIMOHATLHOCTH JIMHEHHAs, KBaIpaTU4Has, lorapupMudeckas u
noka3zarenabHask QyHKIMH, TPUTOHOMETPUUECKUE (PYHKIUH;

— pacmo3HaBaTh rpauKy AEMEHTAPHBIX (YHKIUN: IPSAMON U 0OpaTHOM
PONOPIMOHATLHOCTH, TUHEHHOHN, KBAIPATUYHOM, JTOrapuMHUECKON U
MOKa3aTeIbHOM (PYHKITUI, TPUTOHOMETPUIECKUX (QYHKITUH;

— COOTHOCHUTH Ipa)MKH dJIEMEHTAPHBIX (HYHKIMNA: PSIMOM U 00paTHOM
MPONOPIMOHATLHOCTH, TMHEHHOHN, KBAIPATUIHOH, JTOrapuMHIECKON U
NoKa3aTeabHON (QYHKLUI, TPUrOHOMETPUYECKUX QYHKIUH ¢ (hopMyIamH,
KOTOPBIMH OHH 33]1aHBbI;

— HaxoJMTb IO rpapuKy NpUOINKEHHO 3HaYeHUS (PYHKIIMU B 33JaHHBIX TOUKAX;

— ompeaensaTh 1o rpaduky cBoiicTBa GyHKIMHU (HYJIU, IPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIIINE 1 HANMEHBIITNE
3HAYCHHMS U T.IL.);

—  CTPOUTbH 3CKU3 rpaduka QyHKIUH, yIOBIECTBOPSIOIIEH IPUBEACHHOMY Ha0Opy
ycIoBHiA (POMEXYTKH BO3pACTaHuUs / yOBIBaHHs, 3HAYCHNE (YHKIIUU B 33JaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.]I.).

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

—  ONpeAeNsTh 1Mo rpadukaM CBOWCTBA PEATbHBIX MPOIECCOB M 3aBUCUMOCTEH
(HanOopIIe ¥ HAMMEHBIIINE 3HAYECHUS, TPOMEKYTKH BO3pACTaHMsI U yOBIBaHUS,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaIIH

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

—  Onepuposamv NOHAMUAMU: 3A6UCUMOCTIb BEUYUH, (DYHKYUS, apSYMEeHm U
3HayeHue hyHKyul, 061acmsb ONpPeoeieHUst U MHONCeCMB0 3HAYeHUU QYHKYUl,
epagux 3asucumocmu, epagpux QyHKyuu, HyaU QYHKYUU, NPOMEHNCYMKU
3HAKONOCMOAHCMEA, B03PACMAHIUE HA YUCTOB0M NPOMENCYIKe, YObieanue Ha
YUCTIOBOM NPOMEICYMKE, HAUOOIbULEE U HAUMEHbULee 3HAYEHUE (DYHKYUU HA
YUCTOBOM NPOMENCYMEKE, NePUOOUUECKAsE PYHKYUSL, NePUOO, YemHAs U HeYemHasl
Qyuryuu;

—  onepuposamv NOHAMUAMU. NPAMASL U 0OPAMHASL NPONOPYUOHATLHOCb, IUHEIHAS,
K68aOpamuutasl, 102apupmuyeckas u noKasamenibHas QYHKYuU,
mpuzoHomMempuieckue yHKyuu,

— onpedensimb 3Hauenue GYHKYUU no 3HAYEHUIO APSYMEHMA NPU PA3TUYHbIX
cnocobax 3a0anus hyHKyuu,

—  cmpoums 2paguku u3y4eHHbIX QYHKYUU,

—  onucvlBams O 2paQuKy U 6 RPOCMEUWUX CAY4aAsaX no opmyne nogeoenue u
ceoucmea yHKyutl, Haxooumsv no epaghuxky GyHKyuu HauboabUUe U HauMeHblUUUe
3HAYEHUsL,

—  cmpoums 3¢cKu3 epagura QyHKyuu, y0osiemeopsrowels nPuseoeHHoMy Habopy
VCI08ULL (NPOMENCYMKU 803DACMAHUA/YObIBAHUS, 3HAYEHUE QYHKYUU 8 3A0AHHOU
mouKe, MOYKU IKCIMPEeMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U m.o.);




—  pewams ypasHeHusl, npocmeliuiue CUCmeMbl YPasHeHUll, UCNOIb3Ysl CGOUCMBA
@yHKYUll U Ux epagpuxos.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

— onpeodensamy no epagurkam u UCNOIb308aMb OJis peulenus NPUKIAOHBIX 3a0ay
CBOIICMBA PeabHbIX NPOYECco8 U 3asucumocmell (Hauborvuiue u HaumeHbuUue
3HAYEHUSL, NPOMENCYMKU 803PACTAHUSL U YObIBAHUSL (DYHKYULU, NPOMEICYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMDbL, NEPUOO U M.N.);

—  UHMeEPNPemuposams CE0UCMEA 8 KOHMEKCme KOHKPEeMHOU NpaKmu4ecKkotl
cumyayuu,

onpeodenams no epagukam npocmeriuiue XapaKkmepucmuky nepuoouUecKuUx npoyeccos
8 OUONI02UU, IKOHOMUKE, MY3bIKe, PAOUOCES3U U Op. (AMNAUMYOA, Nepuoo u m.n.)
Inemenmol mamemamuyeckozo aHanu3a
BbInyCKHUK HAYy4YUTCS

— OmnepupoBath Ha 6a30BOM ypOBHE IMOHATUSAMU: IPOU3BOIHAS (PYHKIIMH B TOUKE,
KacaTenbHas K rpaduKy pyHKIUH, IPOU3BOAHAS (PYHKLINH;

—  OIpeAesaTh 3HAYCHHUE POU3BOTHON (PYHKIIMU B TOUKE IO U300PKEHHIO
KacaTeJIbHOU K TpaduKy, IPOBEICHHOMN B TOW TOYKCE;

— pemaTh HECJIOXKHBIC 3a/1a4¥ Ha TPUMECHECHUE CBS3H MEXITY IPOMEKYTKAMU
MOHOTOHHOCTH U TOYKaMH SKCTpeMyMa (YHKIIUH, C OJTHOU CTOPOHBI, U
MIPOMEXYTKAMH 3HAKOIIOCTOSTHCTBA U HYJISIMHU TIPOU3BOIHOMN 3TON (QYHKIIHH — C

JIPYTOM.

B noseceonesHoll dcusHu U npu U3yHeHuu Opyeux npeomemos:

— TOJB3YACH IpaKaMu, CPaBHUBATH CKOPOCTH BO3pACTaHUs (POCTa, MOBHIIICHNUS,
YBEIIMYEHUS U T.I1.) WIIM CKOPOCTH YObIBaHUS (T1a/ICHUsI, CHIDKEHHSI, yMEHBIICHUS 1
T.IL.) BEJIMYHMH B pEaJIbHBIX MPOIIEccax;

— COOTHOCHUTH Ipa)MKH peaTbHbIX MPOLECCOB U 3aBUCHMOCTEN C UX ONMHCAHUSIMH,
BKJTIOYAIOIIUMH XapaKTEPUCTHKN CKOPOCTH N3MEHEHHS (OBICTPBIN pOCT, IIaBHOE
MOHMXEHUE U T.I1.);

UCTIOIB30BaTh TPa(UKH peabHBIX MPOIECCOB TS PEIICHHS HECIIOKHBIX TPHKIIATHBIX
3aJa4, B TOM 4YHCJIe ONpeenss Mo rpaguky CKopocTh X0/1a mpolecca

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS

—  Onepuposamv noHAMUAMU: NPOUIBOOHAS PYHKYUU 8 MOUKe, KACAMENbHAs K
epaguxy yHKyuu, npouzeooHas QynKyuu,

—  BbLIUUCAAMb NPOUBOOHYIO OOHOUNEHA, MHO20UIEHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUL,

—  BLIYUCTAMb NPOU3BOOHBLE DNIEMEHMAPHBIX QYHKYUL U UX KOMOUHAYULL, UCNONIb3YS
CNpagoyHble MAMepUabl;

— uccne0osams 8 NPOCMEUWUX CLy4asx GyHKYuU Ha MOHOMOHHOCHb, HAXOOUMb
Haubonbuiue U HauMeHbulle 3Ha4eHUs QYHKYULL, CMpoums 2pa@uKu MHO204IEHO8
U NPOCMeiuUX PayuoHAIbHbIX QYHKYUL ¢ UCNOTb308AHUEM ANNAPANA
Mamemamuyecko2o aHanusd.

B noeceomnesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  pewiamsv NPUKIAOHbIE 3A0ayl U3 OUOI02UU, PUBUKU, XUMULU, IKOHOMUKU U OPYUX
npeoMemos, Céa3aHHble C UCCIe008AHUEM XAPAKMEPUCTIUK PEANbHbIX NPOYECCOs,
HaxoxcoeHuem HauboIbuux U HAaUMEHbUUX 3HAYEHUll, CKOPOCTU U YCKOPEHUs U

UHMEPNPemupo8ams nNOJIY4eHHble Pe3yibmamol

Cmamucmuka u meopus éepoamuocmeil, 102uKa U KOMOUHAMOPUKA
BbpInyCKHUK HAy4YUTCSH

— OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMHU OIUCATEIIHHBIMU




XapaKTePUCTHKAMH YHCIOBOTO HAbopa: cpeanee apuMeTHIecKoe, MeIuana,
HaI/IGOHBI_Hee 1 HAUMCHBIICC 3HAUYCHU A,
— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHIMH: YaCTOTA M BEPOSTHOCTH COOBITHS,
CITy4aitHBIN BBIOOD, OIIBITHI C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHUSIMU;
—  BBIYHCJIATH BEPOSITHOCTH COOBITHII HA OCHOBE IMOJICUETA YK CIIa HCXOIO0B.

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

— OILICHUBATh U CPABHUBATH B MIPOCTHIX CITydasiXx BEPOSTHOCTU COOBITHI B peaIbHOM
KU3HU;

YUTATh, COTIOCTABIISTh, CPABHUBATh, HHTEPIPETUPOBATH B TIPOCTHIX CIydasiX peaibHbIC
JaHHbBIC, PEACTABICHHBIC B BUJIE TAOIHII, JHArpamMmm, rpaduKkoB

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS

—  Hmems npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIGHBIX CIVUAUHBIX ETUUUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CLYYAUHBIX BEIUYUH,

—  umemsv npedcmagieHue 0 MamemMamuyeckom ONCUOAHUU U OUCNEPCUL CILYYAIHBIX
BeNUYUH,

—  umemsv npedcmasgierHue 0 HOPMAIbHOM PACnpeesieHUul U NPUMEPAX HOPMALbHO
PACHPEOeNeHHbIX CYUAUHBIX 6ETUYUH,

—  NOHUMAMb CYMb 3aKOHA OONBULIUX HUCET U 8bI00POUHO20 MEMOOA UBMePeHUs.
8eposmMHOCmell;

—  umemv npedcmagierue 00 YCI08HOU GEPOSMHOCMU U O NOJHOU 8EPOSIMHOCMU,
NPUMEHSIMb UX 6 PeUleHUU 3a0ay;

—  uMemb npeoCcmasieHue 0 A}CHLIX YACMHBIX BUOAX pAChpeOeseHUll U NPUMEHAMb
UX 8 peueHuu 3a0ay,

—  uMemb npedCmasieHue 0 KOppersyuu CIyuaiHblX 6eIUYUH, O TUHEUHOU pecpeccuul.

B noeceomnesnotl scusnu u npu uzyuyenuu Opyeux npeomemos:

—  BBIMUCTISIMb UU OYEHUBAMb BEPOSIMHOCIU COOLIMULL 8 PEATbHOU HCUSHU,

—  8blOUpamv noOXoosUUe Memoobl NPEOCMAaAsIeHUs. U 00PAOOMKU OAHHBIX,

YMemb peuiams HeCl0AHCHble 3a0aiU Ha NPUMEHEeHUe 3aKOHA DOIbUUUX YlUCceT 8
COYUON02UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU, 0DecneyeHul 6e30NaACHOCmU
HacCeNeHUsl 8 Ype3sblUalHblX CUMYAYUsX

Yriy01éHHbBIH yPOBEHD

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca aJireOphbl U Havyal MaTeMaTH4eCcKOro

aHaJM3a Ha yriIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI MPEUMYIIIECTBEHHO Ha IMIOATOTOBKY

K TIOCTIeTyIoIEMY TPOo(ecCHOHATBPHOMY 00pa30BaHUIO, PAa3BUTHE WHANBUIYAIbHBIX

CrocoOHOCTEH 00yJaromuxcs myTéM 6osee rIyooKoro, 4eM 3To

npeaycMaTpuBaeTcss 06a30BbIM KypCOM, OCBOSHHSI OCHOB HAaYK, CHCTEMAaTHIECKUAX

3HaHHUI ¥ CIIOCOOOB JICHCTBUI, IPUCYIINX JaHHOMY YI€OHOMY MPEIMETY.

YriyOnéHHbl ypoBeHb U3yUEHHS alreOpbl U Haual MaTeMaTH4YEeCKOI0 aHaIN3a

BKJTFOUAET, KPOME IEePEYHCIICHHBIX HIKE PE3YJIbTATOB OCBOCHHUS YIITyOJIEHHOTO Kypca,

U pe3yJIbTaTOB OCBOCHHUs 0a30BOTO Kypca, IaHHBIE paHee:

1) chopMHPOBAaHHOCTB MPENICTABICHUI O HEOOXOJMMOCTH JI0KAa3aTENLCTB IPU
000CHOBaHHMN MAaTEeMaTHYCCKUX YTBEPIKIACHHUI U POJIM aKCHOMATHKH B TIPOBEICHUH
JETYKTUBHBIX PACCYKICHUI,

2) chopMHPOBAHHOCTD TOHSITUIHHOTO ammapara o OCHOBHBIM pa3jesiaM Kypca
MaTeMaTUKH; 3HAHUI OCHOBHBIX T€OpeM, (GOPMYI U YMEHUS UX IPUMEHSATh; YMEHHSI
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHIAPTHBIC CIIOCOOBI PEIIICHHUS 3a/1ay;

3) chopMHPOBAaHHOCTh YMEHUI MOJICIUPOBATH peaibHbIC CUTYaIlH, HCCICI0BATh
MOCTPOCHHBIC MOJICITH, HHTEPIIPETHPOBATH MOJIYUYCHHBIH Pe3yJIbTaT;

4) copMUpPOBaHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOTO
aHaJM3a M UX CBOWMCTBAX, BIaJICHHE YMEHUEM XapaKTEepHU30BaTh ITOBEICHHE
(bYHKIMIA, HCTIOTIh30BAaHHUE TTOJYYCHHBIX 3HAHHH ISl ONIMCAHMS ¥ aHAJIN3a PeabHBIX




3aBHCHUMOCTCH;

5) BnajieHue yMEHUSIMU COCTABJIEHUS BEPOSITHOCTHBIX MOJIEJIEH 110 YCIIOBHUIO 3a/1a4y U
BBIUMCIICHUS BEPOATHOCTH HACTYIUIEHUS COOBITHI, B TOM YHUCIIE C IPUMEHEHHEM
(bopMyT KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTE; UCCIIETOBAHHS
CIIy4alHBIX BEJIMYHH 110 UX PACIPEIEIICHHUIO.

dnemenmovl meopuu MHOIHCECME U MAMEMAMUYECKOIL 102UKU
BbInyCKHUK HAYy4YUTCS

—  CBOGOJIHO OIIEPHPOBATE> MOHSTHSIMH: KOHEIHOE MHOKECTBO, HIEMEHT MHOMKECTBA,
MOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOYKECTB, YHUCIIOBBIC
MHO’KECTBA Ha KOOPJAMHATHOM MPSAMOU, OTPE30K, MHTEPBaJ, IOJyHHTEPBAJI,
MIPOMEKYTOK C BBIKOJIOTOHM TOUKOH, rpaduueckoe MpeacTaBIeHHe MHOXKECTB Ha
KOOPJAUHATHOM IUIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA [IEPEYUCIICHUEM U XapaKTEPUCTUYECKUM CBOWCTBOM,;

— OIIEpUpOBATh MOHATUSAMU: YTBEP)KIEHUE, OTPULIAHNE YTBEPIKI€HUS, UICTUHHBIE U
JIOXKHBIE YTBEPXKICHUS, IPUUNHA, CJICACTBUE, YACTHBIN CiIydail 001ero
YTBEPKACHUS, KOHTPIIPUMED;

— IIPOBEPATH MPUHAJICKHOCTD 3JIEMEHTA MHOKECTBY;

— HaXOJWTh MEepPEeceYCHNE U 00bEANHEHIE MHOXKECTB, B TOM YHUCIIE TPEICTABICHHBIX
rpaduyecKy Ha YMCIOBOM NPSAMOI U Ha KOOPAMHATHOM MJIOCKOCTH;

— IPOBOJUTH J10Ka3aTeIbHbIC PACCYKACHUS U1l 000CHOBaHUS UCTUHHOCTH
YTBEPXKICHUM.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOM NPAMON U Ha
KOOPJAMHATHOM IIJIOCKOCTH JIJISl OIIMCAHUS PEAIBHBIX MPOLECCOB U SIBJICHUM;

IIPOBOAMTH JOKA3aTEJIbHBIE PACCYXKACHUS B CUTYalUsIX IIOBCEIHEBHOM JKU3HHU, IIPU
peuieHny 3a1a4 U3 Apyrux npeamMeToB

BbINyCKHUK IOJIYYHT BO3MOKHOCTh HAYYUThHCH

onepuposamv NOHAMUEM ONPeoeieHusl, OCHOBHbIMU BUOAMU ONpeOeeHUl],

OCHOBHBIMU BUOAMU MEOPEM,

—  NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEA,

—  onepuposamuv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOICECEA;

—  NpUMeHAmb Memoo MamemMamuieckou UHOYKYUuu 01 NPO8eOeHUs. PACCYIHCOCHU U
00KA3amMenbCms U npu peuleHuu 3a0ad.

B noseceonesnotl scusnu u npu u3ydeHuu Opyeux npeomemos:

UCNONBb308AMb MEOPEMUKO-MHONCECNBEHHBI A3bIK U A3bIK TO2UKU OJI5 ONUCAHUSL

PeanvbHblX NPoYeccos U AIeHUll, npu peueHuy 3a0a4 Opyeux y4eOHvIX npeomenos

Yucna u évipasicenun
BbInyCKHUK HAYYHTCSH

— CB00OOJHO ONEepUpOBaTh MOHATUAMU: HATYPAIIbLHOE YHCII0, MHOXKECTBO
HaTYypaJbHbBIX YHCEN, LIEJI0€ YUCII0, MHOXKECTBO LEJIBIX YHCEII, OOBIKHOBEHHAs
po0b, AeCATUYHAS APOOb, CMEIIAaHHOE YHCII0, PALMOHATIBHOE YHCII0, MHOXKECTBO
palnMoHANBHBIX YKHCEN, HPPALIMOHAIEHOE YHUCIIO0, KOPEHb CTETIEHHU N,
JEeWCTBUTENFHOE YHCII0, MHOYKECTBO JICHCTBUTEIBHBIX YHCEI, TEOMETPpUYECKAst
MHTEpIpeTalts HaTypalbHbIX, IEJIbIX, PAMOHANBHBIX, IEHCTBUTENbHBIX YUCET;

— TOHHMMAaTh U OOBSICHATH PA3HUILY MEX/Y TO3HIIMOHHON W HETIO3UITMOHHON
CHCTEMaMH 3aIlCH YHUCel;

— TIEPEBOJUTH YMCIIA U3 OJJHON CHCTEMBI 3aIHCH (CHCTEMBI CUMCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh M UCIIOJIB30BaTh MPU3HAKH JIETMMOCTH CYMMBI M TIPOU3BEICHUS TIPU
BBITTOJTHEHUH BBIYMCIICHUH U PEIICHUH 3371a4;

—  BBINOJIHATH OKPYIJIEHUE PallMOHATBHBIX U UPPALMOHATIBHBIX YHCEI C 33/1aHHON
TOYHOCTbIO;




CpaBHMBATh JEHCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMH;

YIOPSAA0YMBATh YKCIA, 3alIUCaHHbIE B BUJIe OOBIKHOBEHHOMN M IECATUYHOM J1po0H,
4clia, 3aIIMCaHHbIE C UCIIOJIb30BAHUEM apU(PMETHUECKOTO KBaIPATHOTO KOPHS,
KOpHEH cTeneHu 0obIie 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu 1 UCIIOJIB30BaTh UX MPU PEIICHUN
3azauy;

BBITIOJIHATH BBIUUCIICHUS U TPE0OPa30BAHUS BBIPAXKEHUM, COIEPKAIINX
JNEHUCTBUTENBHBIC YHUCIIA, B TOM YKCIIE KOPHU HATYPaIbHBIX CTEIICHEH;

BBITIOJIHATH CTaHIaPTHBIE TOK/IECTBEHHBIEC TPEO0OPa30BaHUS TPUTOHOMETPUUYECKHUX,
Jorapu(MUUECKUX, CTETIEHHBIX, UPPAILIHOHATIBHBIX BHIPAYKEHUH.

B nosceounesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATE ¥ OOBSCHITH CPaBHEHHE PE3Y/IHTATOB BHIYMCICHUH MPH PEIICHUH
MPaKTHYECKHX 3a]a4, B TOM YHCJIe TPUOIMKEHHBIX BHIYUCICHUH, NCTIONB3YS
pasHbIe CIIOCOObI CPaBHEHUH;

3aIHChIBATh, CPABHUBATH, OKPYIJIATH YHCIOBBIC IAHHBIE PEATLHBIX BEINYHH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHS;

COCTaBJIATH U OUCHWBATH pa3HbBIMU croco0amMu YHCIIOBEIC BBIPAXKCHUSA IPHU PCIICHHUN

MPAaKTUYCCKUX 3aa4 U 3a/1a4 U3 JpYTUx y‘Ie6HBIX npeaMETOB

BLIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHCHA

CB0DOOOHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEUUEHUU 3A0aY,
HNOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUUPEHUSL YUCTIOBbIX MHOICECS,
811a0emb OCHOBHbIMU NOHAMUIMU MeOPUU OeTUMOCTIU NPU PeUleHUU
CMAaHOapmHuIX 3a0ay

umems 6A308ble NPEOCMABIEHUSL O MHONCECBE KOMNIEKCHbIX YUCEl;

CB0D0OHO BLINOTHAMb MONCOECHEEHHbIE NPEOOPAZ0BAHUL MPULOHOMEMPULECKUX,
JL02apUGMUYECKUX, CIENEeHHbIX 8bIPAICEHULL

enademu opmynou bunoma Heromona,

NPUMeHAMb NPU peutenuu 3a0ay meopemy o aunetinom npeocmasienuu HO/;
npumensims npu peweHuu 3aoay Kumaiickyro meopemy 06 ocmamkax,
npumensims npu pewenuu 3aoay Manyo meopemy @epma;

YMemb 8bINOHAMb 3ANUCH YUCILA 8 NOZUYUOHHOU CUCTeMe CYUUCTEHUS,
NPUMEHSAMb NPU PeUeHUU 3a0ay MeopemuKo-4Uuciossie YHKYUU: Yucio u Cymma
oenumenel, Qynxkyuio Jilnepa;

NpUMeHAmMb NPU peulerul 3a0ad yenuovle Opoou,

NPUMEHAMb NPU PEUeHUU 3A0ay MHO2OUNEHbL C OeliCINEUMEeNbHBIMU U YebIMU
Ko3gpuyuenmamu;

811a0emsb NOHSMUSIMU NPUBOOUMBLIL U HENPUBOOUMDbLL MHOLOULEH U NPUMEHSMb UX
npu pewenuu 3a0ay,

npumensims npu peweruu 3a0ay OCHOBHYI0 meopemy aneedpbl;

NPUMEHAMb NPU peulenuu 3a0a4 npocmeniuiue QyHKYuu KOMNIeKCHOU nepemMenHol KaK

ceomempudecKkue npeo6pa306aHuﬂ

Ypaeuenuﬂ U Hepaesencmea

BbInycKHUK HAYy4YHTCS

CBO60}1HO ONCprUpOBaAThH NOHATUAMHA: YPABHCHHUE, HCPABECHCTBO, PABHOCHUJIBHBIC
YpaBHECHHS W HEPABCHCTBA, ypaBHEHUE, SIBJISIOIICECS CIICICTBUEM JIPYTOTO
ypaBHEHUs1, ypaBHEHUS, PABHOCHIILHBIE HA MHOKECTBE, PABHOCHIIBHBIC
npeoOpa3oBaHus YpaBHEHU;

peuiaTh pa3Hble BUIbl YPAaBHEHUN U HEPABEHCTB U X CUCTEM, B TOM YHCIIE
HEKOTOpBIC ypaBHEHUs 3-i U 4-i cTeneHei, 1poOHO-paIliOHATbLHBIE U
HppaLOHANIBHEIE;

OBJIaJIETh OCHOBHBIMHU THIIAMH MTOKa3aTeIbHBIX, TOTapU(PMHUECKUX,
HppaluOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB W CTaHAAPTHBIMU




METOAAMHU UX PEUICHUH U MPUMEHATh UX MIPH PELLICHUH 3ajiay;

IIPUMEHATH TeopeMy be3y K pelleHNI0 ypaBHEHU;

IIPUMEHSTH TeopeMy Buerta juist pelieHns HEKOTOPhIX YPaBHEHUI CTEIIEHU BhIILIE
BTOPOW;

IIOHUMAaTh CMBICJI TEOPEM O PAaBHOCWJIBHBIX M HEPAaBHOCUIIbHBIX IIPE0OPa30BaHUIX
YPaBHEHHH U yMETh UX JIOKa3bIBaTh;

BJIa/IETh METOJIaMU PEUICHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI PEUICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

UCIOJIb30BaTh METOJl MHTEPBAJIOB Ul PELIEHHs HEPABEHCTB, B TOM UHUCIIE IPOOHO-
palMOHAIBHBIX U BKIIOYAIOUIMX B €01 UPPALlMOHAJIbHBIE BBIPAKEHMUS;

pelarh anredpandeckue ypaBHEHHsI U HEPaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anreOpandeckuM U rpauueckiuM MeTodaMu;

BJIa/IETh Pa3HbIMU METO/IaMU J0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300pakaTh MHOKECTBA Ha TNIOCKOCTH, 337[aBaeMble YpPaBHEHUSAMH,
HEPABEHCTBAMHU U UX CUCTEMaMHU;

CBOOO/THO UCIIOJIb30BaTh TOKJECTBEHHbIE PEOOPa30BaHMs IIPH PELLICHUN
YpaBHEHUH U CUCTEM ypaBHEHUI

B nosceounesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

COCTABJISITh M pelIaTh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI IIPH PEIICHUH 3a]1a4
JIPYTUX Y4EOHBIX TIPEIMETOB;

BBITIOJTHSATH OLIEHKY MPaBIONO00us Pe3yIbTaTOB, IOTYyYaeMbIX MPU PEIICHUU
pa3IMYHBIX YPaBHEHUH, HEPABEHCTB M UX CHCTEM IPU PEIICHUH 3a7a4 IPYTUX
y4eOHBIX MPEIMETOB;

COCTABJISITh M pelIaTh YPaBHEHUS U HEPABEHCTBA C TapaMeTPaMHU MPU PEIICHUHN
3a/1a4 APYyrux y4eOHbBIX MPEIMETOB;

COCTaBJISTh YpaBHEHHE, HEPABEHCTBO WIIM UX CUCTEMY, OMHCHIBAIOIIUE PEaTbHYIO
CUTYAIUIO WIH MPUKJIAIHYIO 337a4y, HHTEPIPETUPOBAThH NOTy4YEeHHBIC PE3yIbTaThl;

HCIIOJIB30BATh MPOrpaMMHBIC CPEACTBA TPU PCIICHNUU OTACIIBHBIX KJIaCCOB ypaBHeHI/Iﬁ
" HECPABCHCTB
BBIHyCKHI/IK MOJIYYHUT BO3MOKHOCTDb HAYYUTHLCHA

€680000HO onpedensams Mmun U 8blOUPaAMs Memoo peuletuss NOKA3amenlbHblX U
J102apUGMUYEcKUX YpasHe Ul U Hepagencme, UppayuUoHaIbHbIX YPAGHEHUN U
HepaseHcme, mpu2oOHOMempu4ecKux ypasHeHull U HepageHCcme, ux CUCmem,
€80000HO pewtamsb cucmemyl TUHEHbIX YPAGHEHU,

pewanms 0OCHO8Hble MUNbl YPAGHEHUll U HEPABEHCME C NAPAMEMPAMU;

npuMensams npu pewenuu 3aoay nepagencmea Kowu — bynaxkoseckozo, bepnynnu,
uMemsb npedcmasiienue 0 HepaseHCcmeax Mexicoy CpeOHUMU CeneHHbIMU
Dynkuyuu

BbInycKHUK HAY4YHTCS

BrnaneTs moHATHAMU: 3aBUCIMOCTD BEJTMYWH, (QYHKIIHSI, apTyMEHT U 3HAUCHUE
GbyHKIUH, 00J1aCTh OIpe/ieIeHHs] U MHOXKECTBO 3HAUeHUN (QYHKIIUU, TpauK
3aBUCUMOCTH, rpaduK GYHKINHU, HYIU QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHMe Ha YMCIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YUCIIOBOM IIPOMEKYTKE,
HauOoJblIIee U HAaMMEHbIIIee 3HaYeHne (PYHKIIMU Ha YUCIOBOM ITPOMEXYTKE,
nepuonndeckas QyHKIHS, TIEPUOJT, YeTHAS M HeueTHas! (PYHKINH; YMETh
MPUMEHSTH 3TH MOHATHUS MPU PEIICHUH 3a]1a4;

BJIQJIETh MOHITHEM CTENIeHHAsT (YHKIINS; CTPOHUTH €€ TpaduK U YMETh TPUMEHSTh
CBOMCTBa cTeNeHHOW (DYHKLMU IPU PEIICHUH 3aay;

BJIAJIETh MOHATUSAMU MOKa3aTeNbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX I'padUKu U
YMETh IPUMEHATh CBOWCTBA MMOKA3aTeIbHON (DYHKIIMU NP PEIIeHUH 3aa4;
BJIA/IETh MOHITHEM Jorapudmuueckas QyHKIUS; CTPOUTH €€ rpadUK U yMETh




IIPUMEHSATh CBOICTBA Torapu(pMuyIecKoi (yHKIMY NIPHU PEILICHUH 3a1a4;

—  BJIQJIETh MOHATHAMH TPUTOHOMETpUYECKHE QYHKIIMU; CTPOUTH UX TPaPUKH U
YMETh PUMEHSATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMIA TPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM OOpaTHas (PyHKIMS; IPUMEHATH 3TO OHATHE IPU PEILICHUN
3azad4;

— TNPHUMEHATH NPHU PEIICHUH 3324 CBOWCTBA (PYHKIUII: YETHOCTD, IEPUOJUYHOCTH,
OTPaHUYECHHOCTB;

— IPUMEHATH NPU PEeIIeHUH 3a1a4 nIpeoOpa3oBaHus rpadukoB GyHKINH;

—  BJIAJIETh MOHATHAMM YHUCIIOBas MOCIEI0BATEILHOCTD, apU(pMETHYECKAs U
reOMETPHYECKasl IPOrpeccust;

— TPUMEHATH NPH PEIICHUH 33]a4 CBOWCTBA U IPU3HAKU apu()METHUECKON U
F€OMETPUYECKON MPOTrPECCUid.

B noseceonesnotl dcusHu u npu u3y4eHuu Opyeux y4eOHblx npeomemos:

—  ONpeAesATh Mo rpadukaM 1 UCIOIb30BATh AJIS PEIIEHUs MPUKIAJHbIX 33]a4
CBOWCTBA peasibHBIX IIPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIINEe U HAUMEHbIINE
3HAYEHUs, IPOMEKYTKH BO3pacTaHus M yObIBaHUS (DYHKIINHU, IIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, aCUMIITOTBI, TOUKH Ieperuoa, Iepuos u 1.11.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLNH;.
OTIPENIeNIATH 1O TpaduKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKUX
IIPOLIECCOB B OMOJIOIMH, 3KOHOMUKE, MY3bIKE, PaIHOCBS3H U Ap. (AMIUIUTYAA,
NepUO U T.I1.)

BbINyCKHUK IOJYYHT BO3MOKHOCTH HAYYHUTHCH

—  61a0emb NOHAMUEM aCUMNMOMbl U YMemb €20 NPUMEHAMb NPU peuieHuu 3a0a4;

—  NpUMeHAMb Memoobl peuenus NPocmetuux ouppepenyuanbHbix ypagrHenull
nepeozo u 6mopo2o NopsoKoe
dnemenmol MamemamuyecKko20 aHanu3a
BbinmyckHuK HayuyuTCs

- Brnaners nonstueM 6eckoHeuHO yObIBarolasi FeOMeTpUYecKas Iporpeccus u
YMETb IPUMEHSTH €r0 NP PELICHNUH 33/]a4;

— IPUMEHATH JUIS PEIICHUs 3a1a4 TEOPUIO IIPENIEIIOB;

—  BJIQJIETh MOHATHIMU OECKOHEUHO 00JbIINe U OECKOHEUHO MaJlble YHCIIOBbIE
M0CJIeI0BATEIbHOCTH U YMETh CPaBHHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO
MaJible IOCIEA0BATEIBHOCTH;

—  BJIQJIETh MOHATHAMMU: IPOU3BOIHAS (DYHKIMH B TOUKE, IPOU3BOAHAS (PYHKIINY;

—  BBIUUCJIATH IPOU3BOJHBIE 3JIEMEHTAPHBIX QYHKIUN U UX KOMOUHAIIHIA;

— HccleAoBaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

— CTpOMTb IpadUKu U MPUMEHSTH K PEILICHHIO 3a/]1a4, B TOM YHUCIIE C TapaMeTpoM;

— BIIAJIeTh NMOHATHEM KacaTesbHas K rpaduKy QyHKIUH U YMETh IPUMEHSATh €ro IpU
pELIECHNN 3a/1a4;

—  BJIAJIETh MOHATUSAMU NIepBOOOpa3Has GyHKIUS, ONPEIeICHHBIN HHTETPal;

— npuMeHATh TeopeMy HbroToHa—JIeiiOHMIA U ee clieACTBUS AJIs pelIeHus 3a/1a4.

B noeceomnesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

— pemiarh NPUKJIAJHbIC 3a/1a4l U3 OUONIOTHH, (PU3UKH, XUMUH, SKOHOMHUKHU U IPYTHX
MPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

WHTEPIPETUPOBATH TOJTYICHHBIE PE3YIbTaThI

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS

—  c80000HO 81a0emb CIMAHOAPMHBIM ANNAPAmMoM MAmemMamuiecKko2o analusa ons
BbIUUCTICHUS] NPOU3BOOHBIX DYHKYUU OOHOU NEPEMEHHOLL,

—  CB0000HO NpUMeHAMb annapam MamemMamuyeckoeo aHauu3a oasa Uccie0o8anusl
@yHKYul U NOCMPOEHUsL 2PAPUKOS, 8 MOM YUCTEe UCCIe008AHUSL HA BbINYKIOCNb,

—  onepuposamv NOHAMUEM NePE00OPA3HOU PYHKYUU OIS peueHUsl 3a0ay;

— 081a0emb OCHOBHLIMU c8edeHusMU 00 unmezpane Hotomona—Jletionuya u e2o




npocmeuuux NPUMeHeHUsX,

onepuposamuv 6 CMaHOAPMHbIX CUMYAYUAX NPOUZBOOHBIMU BbICUUUX NOPAOKOS,
YMemb NpUMeHAmb NPU peuleHUuU 3a0ay c80UCMBA HeNnPepPbleHbIX QYHKYULL,
YMemb npuMeHAms NPU peuleHuu 3a0ay meopemsl Beliepwumpacca,

YMemb 8bINOHAMb NPUOTUNCEHHbIE BbIYUCTIEHUS (MeMOObl peuleHus YPagHeH U,
BbIUUCTICHUSI ONPEOeNEeHHO20 UHMEeSPAaNa),

YyMemsb NPUMEHAMb NPUTLONCEHUE NPOUIBOOHOU U ONPeOesleHHO20 UHmezpand K
peutenuro 3a0a4 ecmecmeo3HaHUsA,

81a0emsb NOHAMUAMU 8MOPAsL NPOU3BOOHAS, 8bINYKIOCMb epapuKa yHKyuu u
YyMems Uccie0o8ams QYHKYUI Ha 8bINYKIOCHb

Cmamucmuxa u meopus 3ep0ﬂmﬂocmeﬁ, Jlocuka u Komﬁunamopuka

BbInyCKHUK HAYy4YUTCS

OnepupoBaTh OCHOBHBIMH OIUCATENBHBIMU XapaKTEPUCTUKAMHU YU CIOBOTO
Habopa, MOHATHEM IreHepaibHasi COBOKYITHOCTh U BBIOOPKOH U3 Hee;
OIIEPUPOBATH MOHATHIMHU: YaCTOTA U BEPOSTHOCTH COOBITHSA, CyMMa U
MIPOU3BEACHNE BEPOSITHOCTEH, BEIUMCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE
MOJICYETa YUCIIa UCXOOB;

BJIa/1€Th OCHOBHBIMU IOHATUSAMU KOMOWHATOPUKU U YMETh UX PUMEHSTH IIPU
pellIeHnH 3a/1ay;

MMETh MpEeJICTaBIeHnEe 00 OCHOBAX TEOPUU BEPOSATHOCTEI;

HMMETH MPEJCTABICHUE O TUCKPETHBIX U HETPEPBIBHBIX CIIyYalHbIX BEJIMUYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

MMETh IPEJCTABIEHNE O MAaTEMATHUECKOM OKUJAaHUU U JUCIIEPCUU CITyYyalHbIX
BEJIMYUH;

HMMETH MPEJCTABICHUE O COBMECTHBIX PACIIPEACICHUAX CIy4YallHbIX BEJIMYUH;
MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJIa H3MEPEHHS
BEpPOSTHOCTEM;

HMMETH MPEJCTABICHUE O HOPMAIBHOM paCIpeAesIeHUH U PUMepax HOPMaIbHO
pacnpeiesieHHbIX CIy4allHbIX BEJIUYHH;

HUMETh NPEJCTABIECHNE O KOPPETSALUH CITy4yallHbIX BEJIUYUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYUCIIATH UKW OLICHUBATHL BEPOATHOCTH CcOOBITHH B peanLHoﬁ KH3HU,

BBIOMPATH METOII TTOIXOISIIETO MPEACTABICHHS U 00pabOTKH TaHHBIX
BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCS

umems npedcmasiienue o YeHmpaibHoU npeodelbHOU meopeme;

umems npedcmasiienue 0 8bI00POUHOM KOIDDuyuenme Koppersiyuu u TUHeuHOou
peepeccuu;

umMems npedcmasiienue 0 CMaAmuUCmuYeckux eunomesax u npogepKe
CMAamucmuyecKoll 2unomessl, 0 CMAmuUCmuKe Kpumepus u ee yposHe 3HA4UMOCMU;
uMemsb nPeoCcmasiienue 0 Ces3U IMRUPUYECKUX U MEOPEMUYECKUX PACIpeOesieHUlL,
umemsv npedcmasierue 0 KOOUPOBaHUU, 08OUYHOL 3aNUCU, OBOUYHOM Oepese;
811a0emsb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (2pag, eepuiuna, pebpo,
cmeneHb 8epultbl, Nymos 8 epaghe) u ymems RPUMEHAMb UX NPU peuleHul 3a0a4;
umems npedcmasiienue 0 0epesbsx U ymems NPUMeHsIms NPU peuleHuu 3a0a4;
811a0emb NOHAMUEM CEAZHOCHb U YMemb NPUMEHSMb KOMNOHEHMbl C8A3HOCMU NPU
pewteHuu 3a0ad;

yMemyb 0Cyuwecmeisams nymu no peopam, 06xo0vl pebep u eepuiun epagha;

umems npedcmasiienue 00 UNEPOBOM U 2AMUTLINOHOBOM NYMU, UMEND
npeocmasieHue 0 mpyoHOCmu 3a0ayu HaAX0HCOEHUs 2AMUTbIMOHO8A NYMU,
871a0emsb NOHAMUAMU KOHEUHble U CUEMHbLE MHONICECMBA U YMemb UX NPUMEHAMb
npu pewenuy 3a0ay;

YMemb NPUMEHAMb Memoo0 MAMeMamu4ecKol UHOYKYUU,




YMemb npuUMeHaAms npuHyun J{upuxie npu peuieHuu 3a0ay

I'eomerpu
O | (]
BCEM
TEMaM

W3yueHne reoMeTpurM B CTaplIel IIKOJE Ha YriayOJeHHOM YpOBHE MdaéT
BO3MOXHOCTb JJOCTH)KEHUS 00Y4aIOLMMHUCS CIEAYIOLIMX Pe3yIbTaToB:
Juunocmnuie (10-11 knacc):
DI pasicoanckoeo eocnumarusi:
- OLICHMBAHME C IMO3ULMUU COLMAIBHBIX HOPM COOCTBEHHBIX IIOCTYIKOB U IIOCTYIIKOB
JPYTUX JIIOACH;
3)/yxosno-npascmeenno2o 60CNUMAaHUA:
- YBOXKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K YJI€HaM CBOEH ceMbH;
- BOCIIUTAHUE POCCUNCKOMN I'PAKJAHCKON NJICHTUYHOCTH;
4)Dcmemuuecko2o 0cnumaHus:
- pa3BUTHE ICTETUYECKOTO CO3HAHMSI UEPE3 OCBOCHHUE XY/I0’)KECTBEHHOI'O HacleAus
HapozaoB Mupa u Poccuu.
5)@usuueckomy  gocnumanuio,  GopmMuposanuio - Kyabmypbl — 300p08020 U
IMOYUOHATILHO2O ONALONONY YU
- (hopmupoBaHME MOHATHE O IICHHOCTH 370POBOT0 U 0€30MMaCHOTO 00pa3a KU3HU;
6) Dxonocuueckoeo 60cnumanusL:
- (hpopmHpoBaHNE OCHOB 3KOJIOTUYECKON KYJIbTYPHI,
8)Lennocmu nayunoeo nosHanus:
- (¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIICHWS K YUYEHHIO, TOTOBHOCTH K
CaMOpPa3BUTHIO, OCO3HAHHOMY BBIOOPY C Y4ETOM IO3HABATENbHBIX HHTEPECOB;
- (GopMHUpOBaHHE IIETOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U YYUTHIBAIOIIEIO0 MHOI000pa3ue COBPEMEHHOTO MUPA;
Memanpeomemnowte (10-11 knacc):

— YMEHHE CaMOCTOATENbHO ONPEAEATh LEeIH CBOEro OOYy4eHHUs, CTaBUTh U
dopmynupoBaTh ans ceOs HOBbIE 3ajauyd B Yu€Oe M I03HABaTEIbHOU
JeSTEIbHOCTH, pPa3BUBaTh MOTHBBl M HWHTEPEChl CBOEM I103HAaBATEIbHOU
JESATEIILHOCTH;

— YMEHHUE CaMOCTOATEIbHO IUIAHUPOBATh MYTH JOCTUKEHUS 1LI€JIei, B TOM YHUCIIe
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Hambosee APPEKTHBHBIE CHOCOOBI
peleHns yueOHbIX U M03HaBaTeIbHbIX 3a71ay;

— YMEHHE COOTHOCHUTHb CBOM JIEWCTBUS C IUIAHUPYEMBIMHU pe3yjibTaTamH,
OCYIIECTBIISITh KOHTPOJb CBOEH JESATENbHOCTH B MPOIECCE JOCTUKEHUS
pe3yibTara, OIpeNeNaTh CIOCcOObl JeMCcTBUM B paMKax MpeUIOKEHHBIX
yCIIOBUM U TpeOOBAaHMN, KOPPEKTHPOBATh CBOM JEHCTBUS B COOTBETCTBUH C
U3MEHSIOIENCS CUTYyaluen;

— YMEHHE OLIEHUBATh MPaBUJILHOCTh BHITIOJHEHUS YUeOHOH 3a71aun, COOCTBEHHBIE
BO3MOXKHOCTH €€ pEeLICHNUs;

— BJIAJICHUE OCHOBAaMH CaMOKOHTpPOJIS, CaMOOLIEHKH, NPHUHATHUS PpEUICHHH H
OCYILECTBJICHHs] OCO3HAHHOTO BbIOOpa B y4eOHOW W TO3HaBaTEeNbHOU
JIeSITEIIbHOCTH;

— yMEHUE TMPOJYKTMBHO OOINAThC M  B3aMMOJEHCTBOBaTH B  Ipoliecce
COBMECTHOM JACATEIBHOCTH, YUYUTBHIBATH IIO3MLMU JPYTUX YYaCTHHKOB
NesTeNIbHOCTH, 3G ()EKTUBHO pa3pemiaTb KOHQIUKTHI;

— BJIQJICHUE HaBbIKAaMM  I103HABAaTEJIbHOH, Yy4eOHO-HCCIEeNOBATEIbCKOH U
MPOEKTHOHN /eATeIbHOCTH, HaBbIKAMH pa3pelieHus MpolseM; CrocoOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHHS MPaKTHYECKUX
3aJa4, IPUMEHEHHUIO Pa3INYHbIX METOJI0OB IMO3HAHUS;

— TOTOBHOCTb M CIOCOOHOCTH K  CAMOCTOSITEIbHOHW  HMH(OpPMAIIMOHHO-
MO3HABATEJIIbHON  JESATENBHOCTH, BKJIKOYAass YMEHUE OpPHUEHTUPOBATHCA B
pa3IMyYHbIX  MCTOYHUKAX  HMHPOpMAIMHM, KPUTUYECKH  OIIEHUBAThb U
UHTEPIPETUPOBATH HHPOPMAITUIO, ITOJIYYAEMYIO U3 Pa3IMUHBIX HCTOYHUKOB;

— YMEHHUE HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
texHojoruii (MKT) B pemeHMHM KOTHUTUBHBIX, KOMMYHHMKaTHUBHBIX U




OpraHU3alMOHHBIX 33734 C COONIIOJIEHMEM TPeOOBAHUN SPrOHOMUKH, TEXHHUKH
0€30I1aCHOCTH, TUTHUEHBI, pecypcocOepeKeHNUsI, TPABOBBIX U STHYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

— BJIQJICHUE A3BIKOBBIMHU CPEJCTBAMU — YMEHHE SCHO, JIOTUYHO U TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHS, UCIIOIb30BATh a/IEKBATHBIE SI3IKOBBIE CPEIICTBA;

— BJIAZICHHE  HABbIKaMM  II03HABAaTEJIbHOW  peduieKcHHu  Kak  OCO3HaHMs
COBEPIIAEMbIX JEHCTBUH M MBICIUTENBHBIX IPOLECCOB, UX pE3yJIbTATOB HU
OCHOBAHMH, TPAHMI] CBOETO 3HAHWS U HE3HAHMS, HOBBIX ITO3HABATEIbHBIX 33124
U CPEJICTB UX JOCTHKCHHUS;

Ilpeomemnvle:

ba3oBblii ypoBeHb

|. BbINYyCKHMK HAYYHTCS

- OmnepupoBath Ha 0a30BOM YPOBHE MOHATHAMM: TOUKA, NIPsIMast, INIOCKOCTh B
IPOCTPAHCTBE, apAJUIEIbHOCTb U MEPIEHIUKYIIPHOCTD IPSIMBIX M IJIOCKOCTEH;

- pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (IIpU3Ma, IUPaMU/a,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

- n300pakaTh U3ydyaeMble (PUTYpbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

- JeNaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: BuI cBepXy, COOKY, CHU3Y;

- M3BIIEKATh HH(OPMAIIHIO O MTPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PHUTYpaXx,
NPEJICTAaBICHHYIO Ha YepPTeXax M PUCYHKaX;

- npUMeHATh TeopeMy IIudaropa npu BEIUMCIEHUH 3IEMEHTOB
CTEpEOMETPUYECKUX PUTYD;

- HAXO/JUTh 0OBEMBI U IUIOUIAIU TIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C
pUMEHEHUEM (OPMYIT;

- pacrio3HaBaTh OCHOBHBIE BHJIbI TEJI BpalleHUs (KOHYC, WIMHAP, chepa u map);
- HaXO/AUTh 0OBEMBI U IIOLIA/ I TOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB U
TeJI BPALEHUs C IPUMEHEHUEM (HopMyI.

B noeceonesnoti scusnu u npu uzyHeHuu Opyux npeomemos:

- COOTHOCHTB a0CTPAaKTHBIC T€OMETPHUCCKUE MOHATHS U (PAKTHI C PeaTbHBIMH
JKU3HCHHBIMH O0BEKTAMHU U CUTYAIHSIMH,

- WCIIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUICCKUX (PUTYD IS
peIIeHHS TUTTOBBIX 3a/1a4 MPAKTHUYECKOTO COJICPIKAHMS,

- COOTHOCHTB TUIOIIA/IA TTOBEPXHOCTEH TeJ OJIMHAKOBON (POPMBI Pa3THYHOTO
pa3mepa;

- COOTHOCHUTH 00BEMBI COCYIIOB OJIMHAKOBOW (POPMBI PA3TMYHOTO pa3Mepa;
oLeHMBaTb GOPMY MPaBUIbHOTO MHOTOrPaHHMKa NOcAe CUAO0B, CPE30B U T.1.
(onpepensaTb KOANYECTBO BEPLIMH, pebep M rpaHei NoayYeHHbIX MHOTOrpaHHUKOB)
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCSI

- Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCIb 8 NPOCMPAHCMEE,
NApaIenbHOCMyb U NePREeHOUKYISAPHOCb NPSAMbBIX U NIOCKOCHell,

- npuMeHsms OJisl peueHust 3a0ay 2eomMempuyeckue hakmol, eciu yciosus
NPUMEHEeHUsL 3a0anbl 8 8HOU hopme;

- pewams 3a0ayu Ha HAX0HCOEeHUe 2eOMemPULeCKUX 8elUdUH NO 00pA3YaAM Ui
ANOPUMMAM;

— oenams (8bIHOCHbLE) NIIOCKUE YEPMENCU U3 PUCYHKO8 00bEeMHbIX (hucyp, 8 mom
yuce pucogams U0 C8epxy, COOKY, Cmpoumy ceyeHus MHO202PAHHUKOS,

- U36/1EeKAMb, UHMEPNPEemUpo8ants U nPeoopasoevléams UHGOPMAyUo o
2e0MempuUyecKux Guaypax, npeoCmasienHylo Ha Yepmextcax;

- NPpUMeHAMb 2eomempuyeckue Gaxkmol 05 peuenus 3a0ad, 8 mom yucie
npeononazarnux HeCKOJIbKO Wa208 peueHus,




- ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPSAMBIX U NIOCKOCMEl 8
npocmpancmee;

— Gopmyruposams ceoticmea u npusHaKu ueyp;

- 00KA3bI8AMb 2e0MEeMPUUecKUe YmeepHCOeHUs:;

— grnadems CMaHOapmuol Kiaccupurayuel npocmpaHCmeeHHbx ueyp
(nupamuowl, npuzMsl, napaieienuneosl);

- Haxooums 06vbeMbl U NIOUAOU NOBEPXHOCMEN 2eOMEMPUUECKUX MeJl C
npumerenuem popmyi,

— BbIUUCTIAMb PACCNOSAHUS U Y2lbl 8 NPOCPAHCEE.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:
ucnoanb308ame ceolicmea eeomempuveckux ghuayp 048 peuweHus 3a0ay
NPAKmMu4ecKo2o xapakmepa u 3a0a4 uz opyaux ooaacmei 3HaHUtl
Yri1y0/1eHHbBIH ypOBeHb
BbinycKHUK HAYYHTCS
— BJIaI[GTB reoOMCTPUICCKUMU MOHATUAMU ITPHU PCIICHUUN 3a/la4 U ITPOBCACHUN
MaTEMaTUYECKUX PaCCyKICHUM;
- CaMOCTOSITENILHO (POPMYTUPOBATH ONPEAEIECHUS T€OMETPUIECKUX (DUTYD,
BBIIBUTATh TUIIOTE3bI O HOBBIX CBOIMCTBAaX M MpPU3HAKAX F€OMETPUUECKUX PUTYp U
000CHOBBIBATh MJIM OIPOBEPTaTh MX, 0000MATh WM KOHKPETU3UPOBATH PE3yIbTATHI
Ha HOBBIX KJlaccaxX (hUryp, mpoBOJUTH B HECIOKHBIX CIIy4asiX Kiaccupukanuo Guryp
110 pa3JIMYHBIM OCHOBAHUSIM,
- UCCIIEIOBATh YEPTEkKH, BKIIOYast KOMOUHAIMH (PUTyp, U3BICKATh,
UHTEPIPETUPOBATH U MTPEOOPa30BbIBATH MHGOPMAIUIO, IPECTABICHHYIO Ha
yeprexax;
- peliaTh 3aa4i FTeOMETPHUECKOT0 COJEPKaHuUs, B TOM YHCIIE B CUTYAIHIX,
KOT'Jla JITOPUTM PELICHHsI HE CIIEIyeT SIBHO U3 YCIOBUS, BHIIIOJIHATH HEOOXOIUMbIE
AJId pCHICHUA 3aa4U JOITOJIHUTCIBbHBIC ITIOCTPOCHU A, UCCICAOBATE BO3MOXKHOCTDH
MPUMEHEHHUS TeopeM U (popMyIT [T pelIeHus 3a/1a4;
- yMeTh (GOpPMYIHUPOBATh U JIOKA3bIBATh TEOMETPUUECKUE YTBEPIKICHHUS;
— BJIAZACTH MOHATUAMU CTCPCOMETPHUH: TIpHU3MaA, IMapaJICIICTIMICT, TMpaMuaa,
TETpa’ap;
- HUMCETHh NPCACTABIICHUSA 06 AKCHUOMax CTCPCOMECTPUHU U CICACTBUAX U3 HUX U
YMCTb IIPUMCHATH UX IMPU PCIICHUHA 3a1a4,
- YMETb CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB C UCIIOIB30BAHUEM PA3INYHBIX
METOJIOB, B TOM YHCJIC U METO/Ia CJICJIOB;
— HUMCETHh NPCACTABICHUC O CKPCHIUBAIOIINXCA IPAMBIX B IIPOCTPAHCTBE U YMCTH
HaxXOJUThb YIoJl U PaCCTOAHUEC MCKIAY HUMU;
- MPUMEHSITh TEOPEMBI O MAPAIETHLHOCTH MPSIMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE MIPH PEIICHUH 3a]1a4;
- yYMETb IPUMEHSATH NapajiieIbHOE IPOEKTUPOBAHKE JJIsl U300pakeHUs PUTYp;
- YMETb IPUMEHSATH MEPIEHIUKYISIPHOCTH MIPSAMOM M INIOCKOCTH IIPU PEIIEHUN
3a/1ay4;
— BJIAZCTH MMIOHATUAMU OPTOTOHAJIBHOC ITPOCKTUPOBAHUE, HAKIIOHHBIC U UX
MPOEKINH, YMETb IPUMEHATL TEOPEMY O TPEX MEPIECHAUKYIIAPAX MIPHU PEIICHUH 3a1a4;
— BIIQ/IETh MOHATHSIMH PACCTOSIHUE MEXY (PUTypaMu B IPOCTPAHCTBE, OOIIHIA
NEPICHIUKYISAP ABYX CKPEUIUBAIONINXCS MPSIMBIX U YMETh IPUMEHSAITH X TIPU
pEIIeHUH 33]1aY;
— BIIQ/IETh MOHITHEM YTOJI MEXKAY MPSIMOU U IIIOCKOCTHIO U YMETh IPUMEHSTH €ro
IIPH PEIICHUU 33]1aY;
- BJIAJIETh NOHATUSAMH JBYTPAHHBIN YrOJl, yTOJI MEXy IUIOCKOCTSAMH,
NEPNCHANUKYIIAPHBIC INIOCKOCTU U YMECTh IIPUMCHATDH UX IIPHU PCIICHUU 3a/1a4,
— BIIQ/ICTh MOHATHSIMH MPU3MA, MapAJUIEIENUIe]] ¥ IPUMEHITh CBOWCTBA




napaieNienuIe/a Mpyu PeeHnH 3a7ad;

- BJIQJICTh MOHITHUEM MPSAMOYTOJIbHBIN MApaJUICICIIUIIC U IPUMEHSTD €0 MPH
pELICHUY 33/1ay;

- BJIQJICTh MOHITUSMU MTUPAMHUJIA, BUIBI ITHPAMH]I, JIEMEHTBI IIPABUIIbHOM
MUPaMUJIbl U YMETh PUMEHSTH UX TPU PEIICHUH 33]1a4;

- UMETh MPEJICTaBICHUE O TeopeMe Diiepa, MPaBUIbHBIX MHOTOIPAaHHUKAX;

- BJIJICTh MOHITHUEM ILIOMIAIN TIOBEPXHOCTEH MHOTOIPAHHHKOB U YMETh
NPUMEHSTH €r0 TPU PEIICHUH 3a/1a4;

- BJIQJICTh MOHITUSMU TeJia BpaleHus (IHIIMHAP, KOHYC, map u chepa), ux
CCUCHHSI U YMETh MPUMEHSATH MX IPU PEIICHUU 3a]1a4;

- BJIQJICTh MOHATUSAMHU KacaTeIbHbIC MPSIMBIC U TUIOCKOCTH U YMETh PUMEHSTh U3
NPU PEUICHNUH 33/1a4;

- HUMETh MPEICTABICHHS O BIIMCAHHBIX U OMUCAHHBIX cepax U yMETb IPUMEHSTh
UX IIPU PEUICHUH 3a/1a4;

- BJIQJICTh MOHATUSAMHU 00bEM, 00bEMbI MHOTOI'PAaHHHUKOB, TEJI BPAIICHUS
NPUMEHSTH UX NP PEIICHUHU 3371a4;

- UMETh MPEJCTABICHUE O Pa3BEPTKE IIMIMH/PA U KOHYCA, IUIONIAIN
MOBEPXHOCTH IMJIMH/IPA U KOHYCa, YMETh MPUMEHSTh UX IPU PEIICHUH 3a/1a4;

- UMETh MPEJCTABICHHUE O TUIOIIAIH CHEpbl U YMETh MPUMEHSTh €r0 MPH
pCILICHUH 33]1a4;

- yYMETh peliath 3a7a4i Ha KOMOWHAIIMA MHOTOIPAaHHUKOB M TEJI BPAIICHHSI,

- UMETh MPEJICTABICHUE O MOJJOOMH B IPOCTPAHCTBE M YMETh peIliaTh 3a/1a4u Ha
OTHOIIIEHHE 00BEMOB U ILIONIAJICH MOBEPXHOCTEH MTOAOOHBIX QUTYP.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
COCTABJIATh C UCIOJIb30BAHUEM CBOHCTB F€OMETPUYECKUX (PUTYp MATEMAaTHYCCKUE
MOJICIIH JJIsl PEIICHHUS 3a/1a4 IPAKTHYSCKOT0 XapaKTepa U 3a/ad U3 CMEKHBIX
JMCIUATUTMH, KCCIIEIOBATh TOJIYYEHHBIC MOJICIIU M HHTEPIIPETUPOBATh PE3yJIbTaT
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCSI

- Hmemv npedcmasnenue 06 akcuomMamuyecKom memooe;

— 811a0emsb NOHSIMUEM 2eOMempudecKue Mecma mo4ex 8 NPOCMpPAancmee u ymMens
NPUMEHAMb UX 0151 peuleHus: 3a0ay;

— YyMemb NpUMeHsAmbs 0I5 peuleHUs 3a0ay C80UCMEd NIOCKUX U 08YZPAHHBIX Y208,
MPexepanHHo2o yaia, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPeXePAHHO20 Yed,

— 811ademsb NOHsIMUeM NePneHOUKYIAPHOE CeYeHUe NPUMbL U YMEeMb NPUMEHSIMb
€20 npu peweHuu 3a0ay,

umems npedcmasiienue 0 08OUCMBEHHOCIU NPABUTLHBIX MHO20CPAHHUKOS,
8nademsv NOHAMUAMU YEHMPATbHOE U NAPATIEbHOe NPOEKMUPOsanue u

NPUMEHSIMb UX NPU NOCMPOEHUU CEYEHUTI MHO20CPDAHHUKO8 MEMOOOM NPOEKYULL,

— uMemb npedcmasiienue 0 pazeepmke MHO2OCPAHHUKA U Kpamiaiulem nymu Ha
NOBEPXHOCU MHO20CPAHHUKA,

— uMemsb npedcmasiienue 0 KOHUYECKUX Ce4eHusix,

— uMems npedcmasiienue 0 Kacarnwuxcs cpepax u KOMOUHAyuY mei 6paujeHus u
YyMemb NpUMEHAMb UX NPU peuleHuu 3a0ay;

— NPUMEHSMb NPU PeueHUU 3a0ay opMyLy paccmosHus Om mouku 0o
nAOCKOCMU;

— 871a0embsb PasHbLIMU CNOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMEemb
NPUMEHAMb NPU PEUeHUU 3a0ay,

- NpUMEHSIMb NPU PeleHUU 3a0ay U 00Ka3amebCmee meopem 6eKMmopHbulil
Memoo u Memoo KOOpOuHam,

— umemsv npedcmasierue 06 akcuomax 0ovema, NPUMeHams hopmyibl 00beM08
APAMOY20IbHO20 NAPALIeNenunedd, npusmbl U NUPaAMuUdbl, mempa’s0pa npu peueHuu
3a0au;

— npUMeHsimb meopemvl 00 OMHOUEHUSIX 00bEeMO8 NPU peuleHUul 3a0a4;
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- NpUMEHSIMb UHMe2pai OISl 8bIYUCTEHUSL 00bEMO8 U NOBEPXHOCEl mell
8PAWEHUsL, BLIYUCTIEHUS NIOWAOU CHEPULECKO20 NOSACA U 00beMa UAPOBO2O ClLOsL;
- umems npedcmasiienue 0 OBUNCEHUAX 8 NPOCMPAHCMEe: NAPANENIbHOM
nepemoce, cCuMmempuy OMHOCUMENbHO NIOCKOCMU, YEHMPANbHOU CUMMempuu,
NOBOPOME OMHOCUMETLHO NPAMOT, BUHMOBOU CUMMEMPUN, YMEMb NPUMEHSMb UX NPU
peutenuu 3a0a4;

- umems npedcmasiienue o nIoWaou OPMo2OHAILHOU NPOEKYUU,

- umems npedcmasiienue 0 mpexepanHoM U MHO20SPAHHOM Yeie U NPUMEHMb
CBOUICMBA NIOCKUX Y2ll08 MHO20CPAHHO20 Yld NpU peulenu 3a0au;

— umMems npedcmasiieHus 0 nPpeoopPa308anuUu N0O0OUs, 20MOMemuly U ymemay
NPUMEHAMb UX NPU PEULeHUU 3A0aY,

- YyMemb peuams 3a0ayu Ha NI0CKOCIU Memooamu cmepeomempuu;
yMemb npumMeHaAms opMyivl 06vbeM08 npu peueHuu 3a0ay

ba3oBrlii ypoBeHb

|. BoINyCKHUK HAYYHUTCSA

— OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHEM JIEKAPTOBBI KOOPJIUHATHI B
MIPOCTPAHCTBE;

HaXOJHUTh KOOPAWHATHI BEPUIMH Ky0a U MPSIMOYTOJIFHOTO Mapajlieieue/ia

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS

—  Onepuposamo NOHAMUAMU 0EKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCINGE, 8EKMOP,
MOOYIIb 6eKMOPA, PABEHCMBO 8EKMOPO8, KOOPOUHAMBI BEKMOPA, Y20l MEHCOY
8EKMOpamu, CKaApHOe NPou3eedeHue 6eKmMopos, KOJLIUHeapHvle 6eKmMOopbl,

—  HAX0OUMb PACCMOSHUE MeNHCOY O8YMS MOUKAMU, CYMMY 6eKMOPO8 U NPou3sgedeHue
BEKMOPA HA YUCTIO, Y20l MeHCOY BeKMOPAMU, CKAAPHOE NPOU3sedeHue,
PAcK1aouléams 6eKmMop no 08yM HeKOJIUHEAPHbIM 6eKIMOPAM,

—  3a0asams NIOCKOCMb YPAGHEHUeM 8 0eKapmoeoll cucmeme KOOpOUHAn,

pewams npocmetiwiue 3a0a4u 66edeHuemM 6eKmopHo20 basuca

Yri1y0/1eHHbBIH YpOBeHb

BbINYCKHUK HAYYHTCS

— Brnaners MOHATHSIMH BEKTOPHI M HX KOOPMHATHL,

— yYMETh BBINIOJHATH OTIEpaIH HaJl BEKTOPAMH;

— HCHOJB30BATh CKAIAPHOE MPOU3BE/ICHIE BEKTOPOB IIPH PEIICHUH 3a71ad;

— NpPHUMEHATh YpaBHEHHE IIOCKOCTH, (POPMYITy pacCCTOSHHS MEXly TOUKaMH,
ypaBHEHHE cepbl IPU PELIeHNUH 3a/ay;

— TPHUMEHSTH BEKTOPHI H METO/I KOOPAWHAT B TPOCTPAHCTBE TPU PEIICHUH 3a/1a4

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS

—  Hocmuoicenue pe3ynomamos paszoena ll;

—  Haxooumv 00vem napaiienenuneod u mempasaopa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX GEPUIUH,

— 3a0asamb NPAMYIO 8 NPOCMPAHCMEE;

—  Haxooums paccmosiHue om mouku 00 NIOCKOCMU 8 Cucmeme KOOpOUuHam,

HAX00UmMyb paccmosiHue Mexcoy CKpewusarowumMucs npamoiMu, 3a0aHHbIMU 8 CUCIeEMe

KOOpOUHam

3.Coaep:xanue y4eOGHOr0 nmpeaMera

Auredpa. MHOTOWIEHBI OT OJJHOM MEPEMEHHON U UX KOPHU. TeopemMbl O pallMOHAIBHBIX KOPHAX
MHOT'OYJICHOB C IIETIBIMU KO3 (DUITMEHTAMH.

KomrmekcHble uncna 1 Ux reoMeTpudeckas HHTepnperanus. Tpuronomerpudeckas popma
KOMILIEKCHOTO yncia. ApupmMeTnueckue JecTBUS HaJl KOMITJIEKCHBIMH YHCIIAMU: CJIOXKEHUE,




BBIUWTAHUE, YMHOKEHUE, eneHne. Popmyna MyaBpa. Bo3BeneHue B LIENyI0 CTENEHb, U3BJICUEHHUE
HaTypajibHOTO KOpHs. OCHOBHAs Teopema anreOpsl (0e3 10Ka3aTenbCTBA).

MatemaTndeckuii anaau3. OCHOBHbBIE CBOICTBA (DYHKIIMU: MOHOTOHHOCTbD, TPOMEKYTKH
BO3pacTaHus U yObIBaHUS, TOUKH MAaKCUMyMa U MUHUMYMa, OTPaHUYEHHOCTh QYHKIUH, YETHOCTh
1 HEYETHOCTb, NEPUOAUYHOCTb.

DnemMeHTapHble (YHKIUU: MHOTOYJICH, KOPEHb CTENEHH N, CTETNIeHHAs, TOKa3aTelIbHas,
norapupMuUecKas, TpuronoMerpuueckue GyHkiuu. CBoHCTBa U rpaduKH FIeMEHTAPHBIX (PYHKIHA.

[IpeobpazoBanus rpadukoB GyHKIHNA: MapauIeIbHBINA IEPEHOC, pacTsHKeHUE (CIKATHE) BIIOJIb
ocell KOOpJMHAT, OTPAXKEHUE OT OCEH KOOPMHAT, OT Hayajia KOOPAMHAT, rpaduku GyHKIUH C
MOZYJISIMH.

Tpuronomerpuueckre GopMyIIbl IPUBEICHHS, CI0KEHUS, TPEOOpa30BaHMs IPOU3BEACHUS B
CyMMY, (popMysa BCHOMOIaTeabHOrO apryMeHTa.

[IpeoOpa3oBanue BEIpaXKEHHN, COACPIKAIINX CTEIICHHbIE, TPUTOHOMETPUYECKHUE,
norapuMuUecKue U moka3aTesibHble QyHKIMU. Penenre cooTBeTCTBYIOIINX YpaBHEHUH, HEPABEHCTB
U UX CUCTEM.

HenpepriBHocTh GyHKIMN. [IpoMe)XyTKH 3HAKOMOCTOSHCTBA HENPEPbIBHOM QyHKIMHU. MeTo
MHTEPBAJIOB.

Kommnosunus ¢pynknuii. O6patHas GyHKIHS.

[TonsaTue npenena nocienoparenbHOCTH. [loHsATHE Ipeaena GyHKINU B TOUKE.

Cymma OeckOHEYHO yOBIBAIOIIEH reOMeTPUUECKON MPOTPECCHH.

Merto MaTreMaTHYECKON MHIYKIIMH.

[TonsiTre o mpon3BoAHON (YHKIMH B TOUKe. DU3HMUYECKUN U TEOMETPUUIECKUI CMBICI
pou3BOIHOMN. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH, TPOU3BOIHAS CIOKHON (PYyHKIINH,
Mpou3BoHAs 00paTHOH QyHKIMU. Vcronp30BaHne MPOU3BOAHON IPU UCCIEI0BAHUU (DYHKIIHIH,
noctpoeHnu rpadukos. Mcrmonbp3oBanne CBONCTB (PYHKIMIA TP PEIICHUN TEKCTOBBIX, (PU3MYECKHUX U
reOMEeTpUUYECKUX 3a7a4. Pemienue 3aqad Ha SKCTPEMyM, Ha HaX0Xk/IeHHEe HAauOObIIEro u
HaVMEHBILIETO 3HAYCHUM.

[TonsTre 06 onpenenéHHOM UHTETpajie Kak IUIONIa i KpUBOIWHEHHON Tpaneuuu. opmyra
Hrrorona—Jleitbnuna. [lepooOpaznas. [Ipunokenus onpeaenéHHOro HHTErpaa.

BepositTHocTh U cTaTucTHKA. BEI6OpKH, couetanus. bunomuansubie kodpdunrenTsl. bunom
Herorona. Tpeyronbsauk [lackais u ero cBoucTBa.

Onpenenenne u npuMepsl UcblTaHuil beprynnu. @opMyiia 1)1 BEpOSITHOCTH YUCIIA YCIIEXOB B
cepuu ucnblTanuil bepuynnu. MaremaTuueckoe OKuJaHUe U JUCIIEPCUs YHUCTa YCIIEX0B B UCIIBITAHUU
bepnymu.

OcHoOBHbIE IPUMEPBI CIIY4alHbIX BETUYMH. MaTemMaTtnyeckoe 0KHUIaHue U TUcrepcust ciaydaitHon
BEJIMYHHBI.

HezaBucumeble ciyyaliHble BETUYUHBI U COOBITHS.

IIpencraBnenue o 3akoHe OOJBIINX YUCET JUIsl TOCIIeI0BATEIbHOCTH HE3aBUCHMBIX UCTIBITAHUH.
EcTtecTBeHHO-Hay4YHbIE IPUMEHEHUS 3aKOHa O0nbIInX yucelsl. OneHKa BEpOSTHOCTHBIX XapaKTEPUCTUK
(MaTeMaTu4ecKoro 0>KMJIaHus, IUCIIEPCUH) CITyYalHbIX BEJIMYMH 10 CTATUCTUYECKUM JaHHBIM.

[IpencraBienue 0 TeOMETPUUYECKON BEPOSITHOCTHU. Pelienre mpocTeNmx NPUKIIAIHbIX 3a/1a4 HA
reOMETPUUYECKNE BEPOSATHOCTH.

IF'EOMETPUA

OCHOBHBIE MOHATUSA T'€OMETPUHU B MPOCTPAHCTBE. AKCMOMATHKAa CTEPEOMETPUN U CIEACTBUS U3
HuXx. [lonamue 06 akcuomamuyeckom memooe.

IlocTpoeHust cedyeHuii MHOTOIPAaHHUKOB METOAOM cjenoB. LleHTpanbHOE NPOEKTHPOBAHHE.
[TocTpoenue ceueHnii MHOrOrpaHHUKOB METOAOM IpoeKUuuid. Teopema Menenas ons mempasopa.

CkpenuBaroniecs: mpsiMble B MPOCTPAHCTBE. YTOJ MEXAY HUMH. Teopemsl O mapamieabHOCTH
NpsIMBIX W IJIOCKOCTel B mpoctpaHcTBe. [lapannenbHoe NpoOeKTHpOBaHME U H300pakeHue
buryp.l eomempuueckue mecma mouex 8 npOCMPAHCMee.

[lepneniuKynsipHOCTh MpsAMOI U TUIOCKOCTH. OpTOroHanbHOE MpoeKTUpoBaHuE. HakiaoHHbIE U
npoekiuu. Teopema o TpéX mnepneHAuKyispax. PaccrosHue Mexay ¢urypamu B MPOCTPAHCTBE.
OO0mwmii mepneHIUuKYISIp JBYX CKPENIUBAIOIMIUXCA TPSIMBIX. Memoobl HAX0MCOeHUus: paccmosiHull
MeAHCOY CKPeuUBarOWUMUCS NPAMBIMU.



VYrasl B mpoctpaHcTBe. llepneHIuKynspHble MIOCKOCTU. IpexepanHblil U MHO20SPAHHBIU Y2ilbl.
Ceoticmea nnockux yenoe mHozeozpanHoz2o yena. (Ceolicmea NAOCKUX U O8YSPAHHBIX  Y2ll08
mpexzpanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 011 MPeXePAHHO20 Yeid.

Bunet  mHororpanHukoB.  [IpaBuibHBIE ~ MHOTOTpaHHUKH.  Pa3eépmku  MHO202PAHHbLIX
nosepxnocmeti. Kpamuaviwue nymu Hna nosepxnocmu MmHo202panHuka. Teopema Jiinepa.
soticmeennocms npasuibHbIX MHO202PAHHUKOS.

[Ipusma. Ilapannenenunen. CaoiicTBa mapasuienenumnena. [IpsMOyronbHBIM Mapauiesienume]l.
Haknonnsle npusmsl. /1nowaos opmozonansHotl npoekyuu. IlepnenouxkynapHoe ceuenue npusmol.

[Tupamuna. Buasl nupamua.  OneMeHTHl  IpaBWIbHOM — mupamuabl. [lupamuuasr ¢
PaBHOHAKJIIOHHBIMU pedpaMu U TpaHsSMH, UX OCHOBHBIE CBOMCTBa. Buodsi mempa’opos.
Opmoyenmpuueckuii mempasop, KapKacHvlll mempasop, pasHocpanHblil mempa’op. Ilpsmoyeonvhbiil
mempas’op. Meouanvr u bumeouanvt mempasopa. JJocmpausanue mempa’0pa 00 napaiieienuneod.

Tena Bpamenus: MWIMHAP, KOHYC, map u chepa. Cedenus nmmmHapa, KoHyca u mapa. [llaposoii
CErMEHT, IIAPOBOM CJIOH, MAPOBOM CEKTOp (KOHYC). Y ceueHHas MUpaMuJia U yCEUCHHBIH KOHYC.

KacatenbHble mpsiMble M TUIOCKOCTH. Brmcanubsie m ommcanHble cdepbl. Kacarowuecs cgepuor.
Kombunayuu men spawenus. Inemenmul cipepuueckoii ceomempuu. Konuueckue ceuenus.

[Inomann TOBEpPXHOCTEW MHOTOTPAHHUKOB. Pazsepmka yununopa u Konyca. Ilnomans
MOBEPXHOCTH IMIMHApPa W KoHyca. [lmomans cdepwl. [lnowade cgepuueckoco nosica. Obdvem
uapoeo2o cnosl.

[Tonstue o6bEMa. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI Tell BpalleHus. Akcuomsl 06vema. Bvisod
Gdopmyn 00veMo8 NpAMOY20NbHO2O Napalielenuneod, NpusMvl U HUpamuovl. Dopmyavl  Ons
HaxooicoeHusi oovema mempas’aopa. Teopemvl 06 omuowenusx oovemos. Ilpunosxcenus unmezpana K
BbIUUCTICHUIO 00BEMO8 U NOBEPXHOCTEl Mel 6DAUeHUs.

KoMOuHanmu MHOrOrpaHHMKOB W Ten BpamieHus. OTHomieHMe OOBEMOB U ILIOMIAJCH
MOBEpXHOCTEH TOMOOHBIX Guryp. Illpeobpazosanue nooobdus, comomemus. Pewenue 3adau Ha
NJIOCKOCMU C UCNONb308AHUEM CTNEPEOMEMPUUECKUX MEMOOO08.

Heuorcenus 8 mpocmpancmee: NapanlebHbli  NepPeHoc, CUMMEmpPUs. OMHOCUMENTbHO
NJIOCKOCMU, YeHMPAIbHAS CUMMeMpPUsl, LOBOPON OMHOCUMETbHO NPIMOLL.
BekTOopbI M KOOPAUHATHI B MPOCTPAHCTBE
Bektopsl u koopauHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOI MEXIy
BekTopamu. CKaJisipHOE MTPOU3BEICHNE BEKTOPOB.
VYpaBuenue mmockocTu. dopmyna paccTosHHS MEXIy TOouykamH. YpaBHeHHEe cdepbl. Dopmyna

paccmosiHua om moyku 00 niockocmu. Cnocobwl 3a0anusi npamou ypasuenuamu. Pewenue 3aoauu
00Ka3amenbCcmeo meopem ¢ HOMOWBI0 8eKMOPO8 U MemOoOOM KOOPOUHAM. DieMeHmbl 2eomMempuu

mace.
4. TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
MATEMATHUKH B 10-11 KIIACCAX
Paznen Tembl Kon- | XapakTepucTrka OCHOBHBIX BHJIOB
MIPOTPaMMBbI BO JIeSITEIbHOCTH YY€HHKa (Ha YPOBHE y4eOHBIX
4acoB | JIEHCTBU)
10 xmacc
Anrebpa JleiicTBUTENbHBIE YNCIIa 18 Haxonuth cymMmMmy O€CKOHEYHO yOBIBaroOIIEH
Llenbie U parioHaIbHBIE 2 reoMerpuueckoi nporpeccuu. [lepeBoauth
YHcla. 0eCKOHEYHYIO EPUOINYECKYIO IpO0h B
OOBIKHOBEHHYIO poOb. [IpuBOAUTE IPUMEPHI
JlelicTBUTENLHBIE YHCIIA 2 (1aBaTh ompeseneHne) apuPpMEeTHIECKUX KOpHEH
HaTypajabHOM cTeneHu. I1oscHATe Ha mpumepax
BecKOHEuHO yOBIBAIOIIAs 2 MOHSATHE CTENEHHU C JIIOOBIM JIEHCTBUTEIBHBIM
reoMeTpuUecKas Iporpeccust TI0Ka3aTCJIEM. HpI/IMeHSITB mpaBujia I(el\/'ICTBI/If/'I C
paIuKasaMu, BBIPAXEHHUSIMHU CO CTENICHIMHU C
ApI/I(I)MCTI/I"ICCKI/Iﬁ KOPEHb 4 PpanMoOHaJIbHBIM ITIOKAa3aTEIEM (J'IIO6BIM




HaTypajibHOM CTETICHU

CreneHsb ¢ palluOHATBHBIM U
NENCTBUTENbHBIM
[I0Ka3aTesIMu

Ypok 00001eHus 1
cUcTeMaTU3alluy 3HAaHUI

Kontponbhas pabora Nel

JeMCTBUTENIBHBIM IIOKA3aTeIeM) IPU
BBIYUCIICHHUX U IPEOOPA30BAHUAX BBIPAKCHUH.
Jloka3bpIBaTh TOXKIECTBA, COAEPKAIINE KOPEHb
HATYpaJIbHOM CTENICHH U CTENCHHU C JIFOOBIM
JEHCTBUTEIIBHBIM I10Ka3aTeIeM, IPUMEHSSA
pa3iauuHble criocoObl. [IpuMeHaTs ymeHus
peoOpa30BbIBaTh BEIPAXKEHUS U JI0OKa3bIBAaTh
TOX/IECTBA [IPU PELICHUH 3aa4 ITOBBIICHHOU
CII0’)KHOCTHU

Marematnueck
WU a”HaIn3

Crenennas (QyHKIUS

Crenennas ¢pyHKIus, €€
CBOWCTBA U TpapuK

B3anMHO 0OpaTHbIe
¢ynkunu. Croxxnast GyHKUIUs

PaBHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA

WppanmonansHble ypaBHEHUS

HppauronanbHsie
HEPABEHCTBA

Ypok 00001IeHHSs 1
CHCTEMAaTH3allU1 3HAHUM

KoHntponbhas padora Ne 2

[To rpadukam creneHHbIX QyHKIUH (B
3aBUCUMOCTH OT [10KAa3aTellsl CTEIEHH)
ONMCHIBATh UX CBOICTBA (MOHOTOHHOCT,
OrPaHUYEHHOCTh, YETHOCTD, HEUETHOCTb).
CTpouTh CXeMaTH4eCKu rpaduK CTEIICHHOM
(GyHKLIMHU B 3aBUCUMOCTH OT IIPUHA/IJIEKHOCTH
II0KA3aTelsl CTENEH! (B aHAJIUTUYECKOM 3aIIuCu
paccmaTpuBaeMoi GyHKIIMK) K OJHOMY M3
paccMaTpuBaEMBbIX YHCIOBBIX MHOXECTB (IIpU
HoKa3aTessix, IpUHaUIekKaluX MHOKECTBY
LEJIBIX YUCEI, IPU JTFOOBIX 1E€HCTBUTENbHBIX
HoKa3aTessix) U NepeuucisaTh e€ CBOMCTBA.
OnpenensTs, ABIseTCs U QYHKIHUSI 00paTUMOH.
Ctpourts rpaduk cnoxxHoi GpyHKIUHU, IPpOOHO-
panroHaIBLHON (PYHKIUH SI€MEHTapHBIMU
MetoaaMu. [IpuBoOIUTH IpUMEpPHI CTEIIEHHBIX
GyHKIMH (3a1aHHBIX C IOMOLIBIO (POPMYIIBI WIIH
rpaduka), 001a1ar0IMX 3aJaHHBIMA
cBOIcTBaMM (HapUMep, OrPaHUYEHHOCTH).
Pa3bsACHATH CMBICH IEPEYUCICHHBIX CBOUCTB.
AHanu3upoBath NOBeeHUE PYHKIMM Ha
Pas3IMYHBIX y4acTKax 00JIaCTH OINpeieeHus,
CpaBHMBATh CKOPOCTHU Bo3pacTaHus (yObIBaHUS)
bynkuuit. DopMyaMpoOBaTh ONpeIeIeHUsS
MEPEYNCIIEHHBIX CBOMCTB. Pacno3HaBaTh
paBHOCHIIbHBIE TIPe0Opa30BaHus,
npeoOpa3oBaHus, IPUBOSAIINE K YPaBHEHHUIO-
ciencTeuro. Pemare nmpocrenmue
MppalMOHATIbHbIE YPAaBHEHUS, UPPALlUOHATIbHBIE
HEPABEHCTBA U UX cUCTeMBL. Pacnio3HaBaTh
rpaduKu ¥ cTpOUTh TpauKH CTENEHHBIX
byHKUIUH, UCTIOB3YS IPaONOCTPOUTENH,
M3y4aTh CBOMCTBA PYHKIMH [0 UX TpaduKaM.
DopMyIMpPOBaTh TUIIOTE3BI O KOJIUYECTBE
KOpHEW ypaBHEHU, COAEPKAIIUX CTEIICHHbIC
(byHKINY, U TPOBEPATH UX. BHIMOTHATD
npeoOpa3oBanus rpadUKoB CTENEHHBIX
(byHKUIUI: TapaIenbHbIN IEPEeHOC, PacTKEHUE
(cxatue) BIOJIb OCH OpJUHAT (TOCTPOEHUE
rpauKoOB ¢ MOJYJISIMH, TOCTPOSHHE Tpaduka
oOpatHolt ¢pyHkuK). [IpMeHsTH cBOMCTBA
CTETeHHON (DYHKIIMU MPH PEIICHUH MPUKIIATHBIX
3a]1a4 ¥ 3a]1a4 MOBBIIIEHHON CI0XKHOCTH

[Toka3zaTtenbHast QyHKIMS

12

[TokazaTenpHas GhyHKIHS, €€

ITo rpadukam nokazarenbHON HyHKIUN
OINKCHIBATh €€ CBOMCTBA (MOHOTOHHOCTb,




CBOMCTBA U Tpaduk

orpaHu4eHHocTh). [IpuBoAUTE MpUMEpHI
noka3aTeiabHON QyHKIUH (33aHHOM ¢

ITokazarenbHbIE ypaBHEHUS 3 OMOMUIbI0 (POPMYIIbI WU TpaduKa),
[Toka3arenbpHbIC HEPABEHCTBA | 3 oOnazarolel 3aJaHHbIMU CBOMCTBaMU
CucrteMnl TIOKa3aTelIbHBIX 2 (HaanMep, OFpaHI/ILIeHHOCTI/I). Pa3pacuarte
ypaBHEHUI U HEPABEHCTB CMBICJI ITEPEUYUCIICHHBIX CBOMCTB.
AHaM3UpoBaTh MoBeeHue PyHKIMI Ha
Ypok 0600mmeHns u 1 pa3IMYHBIX y4acTKax 00JIaCTH OIpeeIeHMs,
CHCTEMATH3ALNN CpaBHUBATh CKOPOCTHU BO3pacTaHus (yObIBaHUS)
Konrponsnas padora Ne 3 1 yHKImA. POPMYIHPOBATE ONMPEACICHUS
MePEUYMCIICHHBIX CBOMCTB. Pemars npocreitnme
MOKa3aTesIbHbIE YpaBHEHUS, HEPABEHCTBA U UX
cucTtembl. Pemiats noka3aTtenbHble YpaBHEHHS
METOaMH PA3JIOKEHUSI HA MHOXKHUTEIIH,
CIocoO0M 3aMeHbI HEU3BECTHOTO, C
MCIIOJIb30BaHUEM CBOMCTB (DYHKIIMH, peIIaTh
YpaBHEHHUS, CBOJAIIUECS K KBaIPATHBIM,
UppalOHATBLHBIM. PeraTs nokazarenbHbie
ypaBHEHUS, TPUMEHSS PA3TUYHBIC METO/IBI.
PacnioznaBath rpaduku U CTpOUTH Ipaduk
MOKa3aTeIbHON (DYHKITUH, UCIIOJIBb3YS
rpadonocTpoUTENH, U3y4aTh CBONCTBA (PYHKIIHH
o rpaduxkam. @opMyIUpPOBATH THIIOTE3BI O
KOJIMUECTBE KOpHEH ypaBHEHUH, coAepKaIIuX
MOKA3aTeNbHYIO (DYHKIIUIO, U TIPOBEPSITH UX.
BrmonusaTe npeodpa3zoBaHus rpaduka
MOKa3aTeIbHON (DYHKIIUU: TIapalIeTbHBINA
MEPEHOC, pacTsbKeHUe (C)KaTUe) BIIOJIb OCH
opauHaT (IOCTpoeHUe TpauKOB C MOIYJISIMH,
noctpoenue rpaduka oopaTHON QyHKIIUN).
[TprMeHsITh CBOMCTBA MOKa3aTeNbHON PyHKINN
P PELICHUU MTPUKIIAHBIX 3a/1a4 U 3a]1a4
TTOBBIIIEHHOMN
CJI0’KHOCTH
Jlorapudpmuueckas pynkmus | 19 BeinonuaATe npocreiiime npeodpazoBaHus
Jlorapudmsr 2 J0rapu(pMHUECKUX BBIPAKEHUI ¢
MCII0JIb30BaHUEM CBOMCTB JIOTapU(PMOB, C
CaoiicTBa Jiorapu@mMoB 2 nomolpio popmyn nepexona. [lo rpapuky
I[eCHTI/I‘IHBIe Y HaTypaJbHbIC 3 JIOFapH(i)MH‘{eCKOfI q)YHKHI/II/I ONHUCHIBATH €€
norapupmsl. Dopmya CBOIiCTBa (MOHOTOHHOCTH, OTPaHUYEHHOCTH ).
nepexoza [TpuBoIUTE MpUMeEpHI JTOrapuHMUIECKOM
Jlorapupmudeckas GpyHKIHS, | 2 GbyHKIMY (3a1aHHOM ¢ TOMOIIBIO (POPMYITBI WITH
ed rpaduka), obnagaromieit 3aJaHHBIMU
CBO¥CTBA U TpaduK CBOICTBaMH (HaIIpUMep, OTPAHUICHHOCTH).
Pa3baCHATH CMBICIT IEPEUNCICHHBIX CBOMCTB.
Jlorapudmuueckne 3 AHan3upoBath MoBeeHue PYHKIIHMA Ha
ypaBHEHHS Pa3IMYHBIX y4yacTKax 00JIaCTH OIpe/ieeH s,
Jlorapugmuueckue 4 CpaBHMBATh CKOPOCTH BO3pacTaHus (yObIBaHMU)
HEPABEHCTBA Gynxumii. @opMyIMpOBATH ONPEAEICHUS
Ypok 06061eHNs 1 2 MEPEUYMCIICHHBIX CBOWCTB. Pemars npocreimme
CHCTEMATH3AINN 3HAHHIA norapumMuyecKue ypaBHEHUS,
norapuMuUecKre HEPaBEHCTBA U UX CUCTEMBI.
KonTponsHas pabota Ne 4 1 Pemate norapudmMuueckne ypaBHEHUS

pa3JINIHbBIMU MCTOdAMU. Pacno3naBath l"pa(I)I/IKI/I




U CTPOUTH rpaduk JorapuMudeckoin PyHKIUH,
UCTIOJB3YS TPadOMOCTPOUTENHN, U3YIaTh
cBoMcTBa (PyHKIMU 110 TpaduKam,
(bOopMyIUPOBATh THUIOTE3HI O KOJTHYECTBE
KOpHEW ypaBHEHUM, COAEPKAIIUX
JorapupMHUUECKY0 (QYHKIUIO, U IPOBEPATH HX.
BrmonusaTe npeodpazoBaHus rpaduka
norapuMuuecKoi GyHKINH: MapaIeTbHBINR
MEPEHOC, pacTsbKeHUe (C)KaTUe) BIIOJIb OCH
opauHat (mocTpoeHue rpaduKoB ¢ MOTYJISIMH,
nmocTpoeHue rpadguka oOpaTHON HYHKIIHH).
[TpuMeHsITh CBOMCTBA JIOTapU(PMUIECKON
(GYHKIMY MpU peLIeHUH MPUKIIAJAHBIX 33/1a4 U
3a/1a4 MMOBBIIIEHHOMN CJIIOKHOCTH

Tpuronomerpuyeckue 27 IIepeBoauTH rpayCHYIO MEPY B PaIMaHHYIO U

dopmyb oOpatHO. HaxoauTh Ha OKpY>KHOCTH

Panuannas mepa yria 1 II0JIO)KEHHUE TOUYKH, COOTBETCTBYIOLEH JAHHOMY

[ToBOpPOT TOYKH BOKPYT 2 JEUCTBUTENBbHOMY uncay. HaxonuTs 3Haku

Hayajga KOOpPAUHAT 3HAYEHUH CHHYCA, KOCUHYCa, TAHI€HCa

Omnpenenenue cunyca, 2 qrciia. BeISIBISITH 3aBUCUMOCTD MEX]ly CHHYCOM,

KOCHHYCA W TaHIeHCa yriia KOCHUHYCOM, TaHI'€HCOM OJITHOT'O U TOTO K€ yIJIa.

3Haku CUHYyca, KOCHHYyCca U 1 HpI/IMeHﬂTL JAaHHBIC 3aBUCUMOCTHU IJIA

TaHreHca JI0Ka3aTeNbCTBA TOKIECTBA, B YACTHOCTH Ha

3aBHCHMOCTb MEXTY 2 onpeaenEHHbIX MHOXKeCTBaX. [I[pumeHaTs npu

CHHYCOM, KOCHHYCOM H peoOpa30BaHUSAX U BBIYMCICHUAX (POPMYIIBI

TAHTEHCOM OJHOTO U CBSI3M TPUTOHOMETPUUECKUX (YHKIIUI YIJIOB a U

TOTO e yria —a, (hopMyJIbI CII0KEHUS, (HOPMYJIIbI ABOMHBIX U

TpPUrOHOMETPHUECKIE 3 MIOJIOBUHHBIX YTJIOB, (JOPMYJIBI IPUBEICHHUS,

TOKJIECTBA (GopMyIbl CyMMBI M Pa3HOCTH CUHYCOB, CyMMBI U

CuHyC, KOCHHYC U TaHT'€HC 1 Pa3HOCTH KOCHHYCOB, IIPOM3BEICHUS CHHYCOB H

YIJIOB a ¥ —a KOCHUHYCOB. J|0Ka3bIBaTh TOXAECTBA, IPUMEHSA

DOpMyJIbl CIOKEHHUS 3 pa3IMyYHbIe METO/IbI, UCIIOJIb3Yys BCE U3YUCHHbIE

CuHycC, KOCUHYC U TaHT€HC 2 dopmyibl. [IpuMeHsATh Bce N3ydYeHHBIE CBOMCTBA

JIBOHHOTO yIiIa 1 GOpMYyIIBI IPU pellleHNH IPUKIIAZHBIX 33124 1

CHHYC, KOCHHYC U TaHTeHC 2 3a]1a4 MOBBIILIEHHON CI0KHOCTH

IIOJIOBUHHOTO yria

DopMyIbl TPUBEECHUS 2

CyMmMa U pa3HOCTb CUHYCOB. | 3

CymMa 1 pa3HOCTb

KOCHHYCOB

Ypok 060011eHus u 2

CHUCTEMAaTU3alM1 3HAaHUN

KonrtposbHas pabora Ne 5 1

Tpuronomerpuyeckue 18 YMeTh HaX0AUTh aPKCUHYC, apKKOCHHYC,

YpaBHEHHUS apKTaHI€HC AEHCTBUTEIBHOIO YHCIIA.

YpaBHeHHe cos X = a 3 IIpuMeHATh CBOMCTBAa ApKCUHYCA, apKKOCHHYCA,

YpaBHeHue sin X = a 3 apkTaHreHca yucina. [I[pumMeHaTs GopMyIbl JUIs

VYpaBHeHue tg X = a 2 Hax0XKJICHHs KOPHEH ypaBHEHUH cos X = g, Sin X

Pemenne 5 = a, tg x = a. YMeTs pemaTh

TPUTOHOMETPUYECKUX YPaB- TPUTOHOMETPHUYCCKUEC YPABHCHUSA: JIMHEWHBIE

HEHUi OTHOCHUTEJIBHO CUHYCA, KOCUHYCa, TAHT€HCAa yIJIa
(uucna), cBoAsAIMECS K KBaJPAaTHBIM U JPYTUM

T[TpuMephl peneH s 2 anreOpanyecKuM ypaBHEHHUSM MOCTIE 3aMEHbI

MPOCTENIINX

HEHU3BCCTHOT'O, CBOOAIINECA K HpOCTCfIHIPIM




TPUTOHOMETPUUECKUX
HEPaBEHCTB

Ypok 060011eHus 1
CHCTeMAaTH3allU1 3HAHU

Kontponbnas padora Ne 6

HNTorosoe noBTropeHue
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TPUTOHOMETPUYECKUM YPAaBHEHUSM I1OCIIE
pa3iIoKEeHUs Ha MHOKMUTENU. PemaTs
OJIHOPOJIHBIE (IIEPBOI U BTOPON CTEIIEHN)
YpaBHEHUsI OTHOCUTEIILHO CUHYCAa U KOCUHYCA, a
TAK)Ke CBOIALIMECS K OJHOPOIHBIM YPAaBHEHHUSIM.
Hcnons30BaTk METO BCIIOMOTaTEIbHOTO YIUIA.
ITpyMeHATh METOX ITPEIBAPUTEIIBHON OLIEHKN
JIEBOM M IIPABOM 4acTel ypaBHEHUS. Y METh
IIPUMEHATH HECKOJIBKO METOJIOB IIPU PEILICHUU
ypaBHeHus. Pemars HECI0KHBIE CUCTEMBI
TPUTOHOMETPUYECKUX ypaBHEHUH. PemaTth
TPUTOHOMETPUYECKNE HEPABEHCTBA € TIOMOILBIO
€IMHUYHOU OKpYXHOCTH. [IpuMensaTs Bce
M3Y4YEHHBIE CBOMCTBA U CIIOCOOBI pEIICHHUS
TPUTOHOMETPUYECKHUX YPAaBHEHUI U HEPABCHCTB
IIPU PELICHNUHU NTPUKIIAHBIX 3a/1a4 U 3a]1a4
IIOBBILICHHON CJI0KHOCTH

Bcero

136

I'eomerpus

I'nasa VIII. Hexkoropsle
CBeJeHHUs U3 IVIAHUMETPHHU

12

Ve u OTPC3KH, CBA3AHHLIC C
OKPY’KHOCTBIO

dopMyIHpOBaATH U JOKA3BIBATh TEOPEMBI 00
yrie MeXIy KacaTelbHOU U XOpI0ii, 00
OTpEe3Kax MEPECEKAIOIIUXCS XOP/, O KBajpare
KacaTeJbHOMN; BEIBOJUTH (POPMYIIBI JUIS
BBIYHMCIICHHS] YTJIOB MEXK]Y IBYMsI
MEPECEKAIOIMMUCS XOpAaMu, MEXY ABYMs
CEKYIIUMU, TPOBEIEHHBIMU U3 OJTHOM TOYKH,
(bopMynUpOBaTh U JOKA3bIBATh YTBEPKACHUS O
CBOMCTBAX W MpH3HAKaX BIHCAHHOTO U
OINMUCAHHOTO YEThIPEXYTOJbHUKOB; PEIIATh
3a/1ayy C UCIOJIb30BAHUEM U3YUEHHBIX TEOPEM U

dopmyn

Pemenne TpeyroibHUKOB

BeiBouTh (hopMyIibl, BeIpaskarolue MeIany u
OUCCEKTPUCY TPEYTOJbHHUKA Yepe3 €ro CTOPOHBI,
a TaKKe pa3ianyHble POpMyIIbI IUIOIIAIN
TPEyroJbHUKa; GOPMYJINPOBATh U JJOKA3bIBAThH
YTBEPKACHUS 00 OKPYKHOCTU U IPSIMOI
DOlinepa; pelmars 3a1a4u, UCIONb3Ys
BbIBE/ICHHBIE (JOPMYJIBI

Teopema MeHnenast u UeBsl

cDOpMy.]'II/IpOBaTI: " JOKa3bIBaTh TCOPEMBbI
Menenas u YeBsl 1 HCIIOIL30BaTh UX npu
pCHICHUHU 3a1a4

Onnurc, runepbona u
napabosna

dopMyIHpoBaTh OINPeEICHUS IUINIICA,
rurnepOoIbl U Mapaldoibl, BBIBOAUTH X
KaHOHUYECKOE ypaBHEHHUE U N300paXkaTh 3TU
KpPUBBIE Ha PUCYHKE

BBeaenue

IIpeamer crepeomerpun
AKCHOMBI CTEpEOMETPUH

[lepeuucnsatb OCHOBHbIE GUTYPHI B
MPOCTPaHCTBE (TOUKA, MpsiMasi, IIIOCKOCTH),
(bopMyTUpPOBaTh TPU AKCHOMBI 00 UX B3aMHOM
PacroI0KEHUH U UIUTIOCTPUPOBATh 3TH
AKCHOMBI IPUMEPAMH U3 OKPYIKAOIIEH
00CTaHOBKHU

HexkoTopsle cneactsus us
aKCHOM

dopMyIHpOBaTh U IOKA3bIBaTh TEOPEMY O
IUIOCKOCTH, MTPOXOSLIEH Yepes3 NpsMYIO U He
JIEXKAIYI0 Ha HEW TOUKY, U TEOPEMY O




IJIOCKOCTH, MTPOXOJIAIICH Yepes J1Be
MIEPECCKAIOIINECS MPSIMbIE

I'nasa I. TlapansieJbHOCTH 16 dopMyIHpPOBaATh ONPEEIECHNE TapaJLIEIbHbIX
NPAMBIX H IJIOCKOCTeH IPSMBIX B IPOCTPAHCTBE, (HOPMYITHUPOBATH U
§1 [MapannenbHOCTh NPSIMBIX, 4 JIOKa3bIBaTh TEOPEMBI O MTAPAIIIEIBHBIX IPSIMBIX;
IPSIMOM U INIOCKOCTH O0OBSACHATH, KAKHE BO3MOKHBI CIIy4yau B3aMHOT'O
[MapannensHbie IpsAMbIE B 1 PacoJIOKEHUs IPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE IIPOCTPAHCTBE, U IPUBOANUTDH WILTIOCTPUPYIOIINE
Hapa_]‘[]‘[eJILHOCTL TpéX 1 IMPpUMCPLI U3 Oprmanmeﬁ 06CTaHOBKI/I;
IPSMBIX (bopMyIHpOBATH OIpEeIIEHUE MapalIeIbHBIX
HapaJ'IJ'IeJ'IBHOCTB HpHMOﬁ u 2 HpHMOﬁ " IIJIOCKOCTH, (bOpMy.]'II/IpOBaTB u
IIOCKOCTH JIOKa3bIBaTh YTBEPKIAEHUS O NapauIeIbHOCTU

MPSIMOM U TJIOCKOCTH (CBOMCTBA U IIPU3HAK);
pelaTh 3aa4y Ha BBIYUCIIEHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U INIOCKOCTEN
§2 B3aumHoOe pacronokeHue 4 OOBSICHSTH, KAKHE BO3MOXHBI CITy4au
IPSIMBIX B IPOCTPAHCTBE. B3alMHOI'0 PACIIONIOKEHUS IBYX MPSIMBIX B
Yros Mexay 1ByMs NPSIMbIMU MIPOCTPAHCTBE, U IPUBOAUTH WILTIOCTPUPYIOIIHE
CkpenBaronecs npsiMple 1 puUMepbl; GopMyITUPOBaTH ONPEACICHHIE
VTJIbl ¢ COHAIIPaBICHHBIMH 1 CKPEIIUBAIOIIUXCS IPSIMBIX, (POPMYIUPOBATH U
CTOPOHAMHU JTOKa3bIBaTh TEOPEMY, BHIPAKAIOLIYIO IPU3HAK
VToJ MeXTy IPSIMBIMH 1 CKPELIUBAIOIIMNXCS MPAMBIX, U TEOPEMY O
KOHTp()JH,Hag paGOTa Nel 1 IIJIOCKOCTH, HpOXOI[?IHICfI 4epes3 OHY U3
CKPELIMBAIOIMIMXCS MPAMBIX U IMApaIeTIbHON
JIpyrou npsMoi; oObsICHATh, KaKue JiBa Jy4a
Ha3bIBAIOTCSl COHAIIPABICHHBIMH,
(GopMyIUpOBATh U J0KA3bIBATh TEOPEMY 00
yIJlax C COHAINPaBJIEHHBIMU CTOPOHAMU;
OOBSACHSATH, UTO HAa3bIBAETCS YIJIOM MEXIY
NIEPECEKAOIIUMHUCS IPSIMBIMU U YTJIOM MEXKIY
CKPEIIMBAIOIIUMUCS PSIMBIMU; PEIIaTh 331a4U
Ha BBIYMCIIEHUE U JI0Ka3aTEIbCTBO, CBA3AHHbIE
CO B3aMMHBIM PACIIOJIIOKEHUEM JIBYX MPSIMbBIX U
YTJIOM MEXAY HUMH
§3 IlapannenbHOCTh 2 ®opMyIHpOBaTh OINpeIEICHUE MapaljieIbHbIX
IJIOCKOCTEN II0cKocTel, (hOpMyIHpPOBATh U T0KA3bIBATH
[TapasienpHble IIOCKOCTH 1 YTBEPKACHUS O IPU3HAKE M CBOMCTBAX
CBoiicTBa napayyIeNabHbIX 1 NapauIeIbHBIX TUIOCKOCTEN, UCTIOIB30BaTh 3TU
MJI0CKOCTEH YTBEPKACHUSI IPU PELICHUH 3a/1a4
§4 Terpasap n 4 OOBsACHATD, Kakas (GUrypa Ha3bIBaeTCA
napajuleJenunes TETPA3POM U Kakasi napasuieenune1om,
Terparnp 1 MIOKa3bIBaTh HA YEPTEXKAX U MOJEISIX UX
[Mapannenenumey 1 AIIEMEHTBI, U300paxarh 3T GUTYpPbI Ha
3ajaun Ha MOCTPOEHHE 2 PUCYHKAX, WIUTFOCTPUPOBATH € UX TOMOLIBIO
CEYEHUN pa3MyHbIe cIy4yau B3aMMHOTO PacloJIOKEHUs
KonTponsHas padoTa Ne2 1 IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
(bopMyIUpOBATh U JOKA3bIBATh YTBEPKACHUS O
CBOMCTBaX Mapajiesienunes1a; 00ObICHATh, YTO
HA3bIBAETCS CEYEHUEM TeTpadipa
(mapasnienenuresna), pemarh 3a/1a4d Ha
MIOCTPOCHUE CEUEHUH TeTpalipa u
napajuleJenuIeia Ha YepTExKe
3auet Nel 1




I'naea I1.
IlepnieHAUKYIAPHOCTH
NMPSIMBIX U IJIOCKOCTEN
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DopMyJIUPOBATH OMPEICIICHUE
MEPIEHINKYIAPHBIX MIPSIMBIX B IIPOCTPAHCTBE;
dbopMynUpOBaTh U AOKA3bIBATH JIEMMY O

§1 IlepneHauKyIsIpHOCTH ) NEPIEHAUKYJIIPHOCTHU ABYX NapaJljIeIbHbIX
IIPSIMOM U INIOCKOCTH HPSMBIX K TpeTbel npAMoii; popMyaupoBaTh
IlepnenquKysipHbIE IPSIMBIE 2 OIIpelEIeHUE IIPSIMOM, IEPIICHIUKYIIIPHOU K
B IIPOCTPAHCTBE IJIOCKOCTH, ¥ IPUBOJUTH WIUTFOCTPUPYIOIUE
HapaﬂneanHe psIMBIC, 1 IMPUMCEPHI U3 0pr>KaIOHlei/'I O6CTaHOBKI/I;
NEPIEHANKYIIAPHBIC K (bopMynHupoBaTh U JOKA3bIBATh TEOPEMBbI
TIJIOCKOCTH (IpsiMyr0 ¥ OOPaTHYIO) O CBA3U MEKIY
[pusHak 1 [1apAJUIEILHOCTBIO MPSMBIX U UX
NEPHEHAUKYIISIPHOCTH NEPHNCHAUKYIIAPHOCTBIO K IIJIOCKOCTH, TCOPEMY,
HpHMOﬁ U ILTIOCKOCTHU BBIPpAXKAIOMIYIO ITPU3HAK NEPIICHAUKYIAPHOCTU
TeopeMa 0 Hngoﬁ’ 1 IIPpAMOHU U INIOCKOCTH, U TCOPEMY O
TIepIICH INKYJIAPHOH K CYIECTBOBAHUM U €JUHCTBEHHOCTH NPSAMOI,
[JIOCKOCTH IIPOXOASIIEH Yepe3 JaHHYI0 TOUKY U
NEPIEHIUKYJIIPHON K TaHHOM MJIOCKOCTH;
pelaTh 3a7ja4y Ha BBIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO NPSIMOM U IJIOCKOCTH
§2 Ilepnennukynsp u 6 OOBACHATDH, UTO TAKOE MEPIEHAUKYIISP U
HAaKJIOHHBIE. YTOJI MEXKIY HAKJIOHHAs K INIOCKOCTH, YTO Ha3bIBAETCS
IPSIMOM U INIOCKOCTBIO IIPOEKLIMEN HAKJIOHHOM, YTO Ha3bIBAcTCs
PaccrosiHue oT TOUKM 110 2 pPAcCTOSIHUEM: OT TOYKH JI0 TUNIOCKOCTH, MEXKIY
IJIOCKOCTH NapaJuUIEIbHBIMU IIJIOCKOCTSMU, MEXKIY
Teopema o Tpéx 2 CKPEIIMBAOIIUMUCS MPSIMBIME; (DOPMYITHPOBATH
NEPIIECHIUKYJIIpax U JI0Ka3bIBATh TEOPEMY O TPEX
VYron Mex Iy IpsSaMoi u 2 NEPIEeHIUKYIIApax U IPUMEHATh €€ npu
IUIOCKOCTBIO peLIeHUH 3ajiay; 0OOBIACHATh, YTO TAKOE
OpTOrOHaJIbHAsl IPOEKLUs TOUKU (PUrypbl) Ha
IUIOCKOCTh, M JOKa3bIBaTh, YTO NIPOEKINEN
IpsIMOM Ha IJIOCKOCTb, HE MEPIEHAUKYIISIPHYIO K
ATOH NMPSMOH, SBIsETCS MpsIMast; OOBIICHATH, UTO
HA3bIBACTCSI YIJIOM MEKIY MPSIMON U
IUIOCKOCTBIO M KAKMM CBOMCTBOM OH 00J1a/1a€T;
OOBSICHATB, UTO TAKOE LIEHTPaJIbHAs! MIPOEKLIUs
TOYKH((PUTyphl) Ha MIIOCKOCTh
§3 JIByrpaHHbIif yroJ. 4 OO0BsCHATD, KaKas QuUrypa Ha3pIBacTCS
[TepnieHIUKYIAPHOCTD JBYTPaHHBIM YTJIOM U KaK OH U3MEPSAETCS;
IIJIOCKOCTEN JIOKa3bIBaTh, YTO BCE JIMHEWHBIE YTJIIbI
JIByrpaHHBIN yroiI. 1 JBYTPaHHOIO yIJIa paBHBI APYT APYTY;
[Tpuznak 1 OOBSACHSATH, UTO TAKOE YIOJl MEXKIY
NEPIEHIUKYIPHOCTH ABYX MEPECEKAIOIIUMHUCS IIJIOCKOCTSAMH U B KAKUX
IIJIOCKOCTEN npeJenax oH U3MeHseTcs; (GopMyIupoBaTh
ITpstmoyronbHbIN 1 OIpEEIICHNE B3aUMHO NEPIEHANKYIISIPHBIX
HapasuieIeuIe] IJIOCKOCTEH, (hopMynupoBaTh U JOKa3bIBaTh
TpéXrpaHHbIi yrom 1 TEOpEMY O MPU3HAKE NEPIEHAUKYIIPHOCTH JIBYX
MHOrorpaHHbIi yrom MIJIOCKOCTEH; OOBSACHATH, KAKOW TapalIeIIeTTHIIe T
KoHTposbHas pa6ota Ne3 1 Ha3bIBAETCS MPSIMOYTOJIBHBIM, (POPMYITUPOBATH U

JIOKa3bIBaTh YTBEPKICHHS O €r0 CBOMCTBAX;
OOBSICHATH, KaKasi pUrypa Ha3bIBaeTCs
MHOTOTPaHHBIM (B YaCTHOCTHU, TPEXTPAHHBIM)
YIJIOM U KaK Ha3bIBAIOTCS €r0 JIEMEHTHI, KaKon
MHOT'OTPaHHBIN YroJl Ha3bIBAE€TCS BBIMYKIIBIM;




(bopMynHpOBaTh U JOKa3bIBaTh YTBEPKIECHHUE O
TOM, 4TO KayKJbIH INIOCKUH YTOJ TPEXTPAHHOIO
yrja MEHbIIE CYMMBI IBYX IPYI'MX IUIOCKHX
YIJIOB, U TEOPEMY O CyMME IUIOCKUX YIJIOB
BBIIYKJIOT'O MHOTOI'PaHHOTO YIJIa; PeIlaTh
3a/1a4y Ha BBIYHCIICHUE U JJOKA3aTEIbCTBO C
HCII0JIb30BAHUEM TEOPEM O
NEPIEHIUKYJISIPHOCTH IIPSIMBIX U IIJIOCKOCTEM, a
TAK)Ke 3aJ]a4’ Ha TIOCTPOEHUE CEUECHUN
IPAMOYTOJIBHOTO IIapajuIeICIMIIE A Ha YEPTEKE
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPaMMBI IIPH
MU3y4YEHUU BOIIPOCOB, CBA3aHHBIX CO B3aUMHBIM
PacIoI0KEHUEM NIPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

3aueT Ne2

I'naga I11.
MHOTrOrpaHHHKH.
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§1 IloHsiTHE MHOTOTPAHHHUKA.

[Tpuzma

IToHsiTHE MHOTOTpaHHUKA

['eomeTpuueckoe Teno.
Teopema Ditnepa

[Tpusma. [IpocTpancTBeHHas
teopema [Iudaropa

OOBsACHATH, Kakas (Urypa Ha3bIBaCTCA
MHOTOTPaHHMKOM U KaK Ha3bIBAIOTCS €T0
AJIEMEHTBI, KAKOW MHOTOTpaHHUK Ha3bIBAETCS
BBIITYKJIBIM, IPUBOIUTD IIPUMEPBI
MHOTOT'PaHHHUKOB; OOBSICHATB, YTO TAKOE
reoMeTpHUYECKOe Telo; (POpMYyIUPOBATh U
JIOKa3bIBaTh T€OpeMy Dilepa /sl BBITYKIIbIX
MHOTI'OI'PAaHHHUKOB; OOBSCHSTh, KAaKOH
MHOTOTPaHHHUK Ha3bIBaeTCs MPU3MOI U Kak
Ha3bIBAIOTCS €€ JJIEMEHTHI, KaKas Ipu3Ma
HAa3bIBACTCS MPSIMOM, HAKJIOHHOMW, MPABUIILHOM,
n300pakaTh MPU3Mbl HA PUCYHKE; OOBSICHSTD,
YTO Ha3bIBaeTCA IJIOLIA/1bI0 MOIHON(OOKOBOI)
IIOBEPXHOCTHU IIPU3MBI, U JOKa3bIBaTh TEOPEMY O
IoIaan OOKOBOI MOBEPXHOCTH MPSMOU
IPU3MBbI; BBIBOJUTH (POPMYITY TUIOIIAH
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA U
JIOKa3bIBaTh IPOCTPAHCTBEHHYIO TEOPEMY
[Tugaropa; pemars 3a1a4i Ha BEIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C IPU3MON

§2 IMupamuga

ITupamuna

IIpaBunpHas nupamuja

VYceu€HHas nupamua

I LSES

OOBSICHSTH, KAKOW MHOTOTPaHHUK Ha3bIBaeTCs
IIMPAMUJION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
YTO HA3bIBAETCS IJIOMIAbI0 TIOJTHOW(OOKOBOIN)
MOBEPXHOCTU MUPaMHU/JIbL; OOBSICHATD, KaKas
MUpaMK/Jia Ha3bIBaeTCs MPaBUIIbLHOM, 10Ka3bIBAaTh
YTBEpXKJIEHHE O CBOMCTBaxX €€ OOKOBBIX pEdep u
OOKOBBIX I'paHell U TEOPEMY O IIOIIAIN
OOKOBOI OBEPXHOCTH NMPABUJILHON THUPAMHU/IBI;
O00BSACHATH, KAKOI MHOTOI'PaHHUK HA3bIBAETCS
YCECYEHHOU NMUPAMUION U KaK HA3bIBAIOTCS €€
AJIEMEHTHI, JOKa3bIBaTh TEOPEMY O IUIOIIAIN
OOKOBOI TOBEPXHOCTH NMPABUIBLHON yCeUEHHON
MUPaMUJIbI; pellaTh 3aJjaud Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C TUPAMUaMHU, a
TaKKe 3aJa4M Ha IIOCTPOCHUE CEYEHUIN TUpamMu
Ha YepTekKe

§3 I[IpaBriibHBIE
MHOTOTPaHHUKH

CummeTpHs B IPOCTPAHCTBE

O6’B${CH${TB, KaKHne€ TOYKHU HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIBHO TOUKH(TIPSIMOH,
IJIOCKOCTH ), YTO TaKO€ HEHTP(0Ch, MIOCKOCTh)




[ToHsiTHE TPABHIIBHOTO

CUMMETpUU (HUTYPBI, IPUBOAUTH IPUMEPHI

MHOTOIpaHHHUKA ¢buryp, 001a1aOMUX IEMEHTAMH CHUMMETPHH, a
DJIEMEHTBI CUMMETPUHU 2 TaK>Xe PUMEpPbl CHMMETPHUH B apXUTEKTYpE,
MIPABUJIBHBIX TEXHHKE, MPUPOJC; 00bSICHATH. Kakoi
MHOT'OIPAHHUKOB MHOI'OTPAHHUK Ha3bIBAECTCS IPABUIIBHBIM ,
KonTponbnas padota Ned 1 JIOKa3bIBaTh, YTO HE CYIIECTBYET MPABUILHOTO
MHOT'OIPaHHUKA, TPaHAMH KOTOPOTO SBIISFOTCS
MPaBWIBHBIE N-YTOJIBHUKHU IIPU N>6; OOBACHATS,
KAaKHe CyIIECTBYIOT BUbI IPABUIIbHBIX
MHOTOIPaHHUKOB U KaKUMU 3JI€MEHTaMU OHU
o0J1amaroT
Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI IPU
M3y4eHUU TeMbl «MHOTOIrpaHHUKN
3auet Ne3 1
3akia0unTeIbHOE 6
NOBTOpPEHME Kypca
reomerpuu 10 kiace
Bcero 68
HUtoro 204
11 xnacc
Marematuueck | TpuronoMmeTpuyeckne 20 [To rpadukam GyHKIMIT OMUCHIBATH UX CBOKCTBA
uil aHaIIN3 byHKIIH (MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTb,
OO6nacth onpeneneHus u 3 HEYETHOCTb, IEPUOJUYHOCTD). [IprBOIUTH
MHOECTBO 3HaYEHU M npuMepbl QyHKIHHA (33JaHHBIX C TOMOIIBIO
TPUTOHOMETPUUECKUX dbopMyIel U rpaduka), 06IagaroImux
byHKIMI 3aJJaHHBIMU CBOMCTBaMH (HaIpumep,
OTPaHUYEHHOCTH). Pa3bsCHATH CMBICH
YéTHOCTD, HEUETHOCTD, 3 MEPEYUCIICHHBIX CBOWCTB.
HNEPUOAUYHOCTD N3o00paxath rpauKu CIOXKHBIX QYHKINN C
TPUTOHOMETPUYECKUX MOMOIIBIO TPagOIIOCTPOUTENECH, OTIUCHIBATH MX
GyHKIMHA cBoiicTBa. Pemars npocrenmme
CBONCTBO q)yHKHHH Yy = COS X 3 TPUTOHOMETPHUYCCKUEC HEPABCHCTBA, UCITIOJIB3Ys
u €€ Tpaduk rpaduk Gynkuun. Pacno3znaBats rpaduku
TPUTOHOMETPUUECKUX QYHKIMH, rpaduku
CaoifcTBo GyHKIIMH Y =SiN X | 3 00paTHBIX TPUTOHOMETPHUECKUX (HYHKITUH.
u eé rpaduk [IpuMeHATh U TOKa3bIBaTh CBOMCTBA OOpPaTHBIX
CBoiicTBa ¥ rpadukn 2 TpUroHOMeTpHuecKux GyHKiuii. CTpOUTH
q)YHKHI/Iﬁ y= tg Xuy= Ctg X T‘pa(l)I/IKI/I SJICMCHTAPHBIX (1)yHKLII/II71, HCIIOJIb3Yys
rpagorocTponTeNH, U3y4aTh CBONCTBA
O6parHsie 3 AJIEMEHTApHBIX (PYHKLMH IO UX rpaduKam,
TPHTOHOMETPHYCCKHE (bopMynUpOBaTh TUMOTE3bI O KOJTHYECTBE
DyHKIMHK KOpHEH ypaBHEHUH, COMEpKaIINX
Yok 06061eHn s 1 2 AIIeMEHTapHbIe PYHKIINH, U IPOBEPITH UX.
CHCTEMATU3AIlNN 3HAHUIL BrmonusaTe npeodpazoBanus rpadukoB
AIIEMEHTAPHBIX (PYHKINN: TapaJuIenbHbIH
KonTponbHas pabota Ne | 1 MePEeHOC, pacTsHKeHHUE (CHKaTHE) BIIOJIb OCH
opauHar. [IpumMeHsTh Ipyrue 3J1eMeHTapHbIe
croco0Obl MOCTpOeHus rpauKoB. YMETh
MPUMEHSATH Pa3JIMYHbIE METObI JOKA3aTEIbCTB
WCTUHHOCTH
IIponsBonHas u eé 20 IIpuBOAUTE IPYUMEPBI MOHOTOHHOM YHUCIIOBOMI
T€OMETPUYECKUN CMBICT MOCJIE0BATEIbHOCTH, UMEIOIIEH TPeell.
ITponsBogHas 3 BbrancnsaTs npezensl Nocie 0BaTeaIbHOCTEN.

BI)ISICHSITB, SABJIACTCA JIN ITOCJIEA0BATCIIbPHOCTD




[IpousBogHas creneHHON
byHKIIMN

[IpaBuiia
G depeHIMPOBAHS

[Tpon3BoaHBIE HEKOTOPBIX
AIIEMEHTAPHBIX (PYHKIIUN

I'eomeTpuyeckuil CMbICHT
MIPOU3BOIHOMN

Ypok 00001eHus 1
cUCTeMaTU3alluy 3HAaHUHU

Konrponbnas padora Ne 2

cxomsmerics. [IpuBoauTh mpuMepbl GYHKIIHM,
SBIISIOIINXCSI HEPEPHIBHBIMU, UMEIOIINX
BEPTUKAIbHYIO, TOPU30HTAIBHYIO ACUMIITOTY.
3anuchiBaTh ypaBHEHUE KaXK10M U3 3THUX
ACHUMIITOT. YMETh 10 rpaduKky G yHKIIHH
OIPEAEIIATh IPOMEKYTKHA HEIPEPHIBHOCTH U
TOYKH pa3phiBa, €CJIU TAKUE UMEIOTCS. Y METh
JIOKa3bIBaTh HEMIPEPBIBHOCTH (DYHKIINU.
Haxonuthb yrioBoit ko3hGUIMEHT KacaTeIbHOU
K rpaduKy QYyHKIMH B 33JJaHHOM TOUKE.
HaxoauTh MTHOBEHHYIO CKOPOCTh JIBHKEHUS
MaTepuaibHOW TOUKU. AHAIU3UPOBAThH
noBesieHre QYHKIUI Ha Pa3IMYHbIX y4acTKax
00JacTH ONpeesieHus, CPaBHUBATh CKOPOCTHU
Bo3pacranus (yobiBanus) GpyHkiuii. Haxonuts
IIPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKIIUH.
HaxoauTb npou3BoAHBIE CYMMBbI, IPOU3BEICHUS
¥ YaCTHOTO JIBYX (YHKIWH, TPOU3BOIHYIO
cinoxxHo# pynkuuu y = f (kx + b). O0bsicHATS 1
WUTIOCTPUPOBATH MOHATHUE Mpezena
nociyea0BarenbHOCTU. [IpuBOAUTE IPUMEpPHI
MOCIIe0BATEIBHOCTEH, UMEIOIINX MpeAe U He
UMeIMX npeaena. [lonp3oBaTecs TeopemMon 0
npejiese MOHOTOHHOW OTpaHHYeHHOM
MOCJIEIOBATEIBHOCTH. BBIBOAUTE (hOpPMYITBI
JUTMHBI OKPY>KHOCTH U TIIOLIAIN

Kpyra. OOBSACHATH U WIIIOCTPUPOBATDH MTOHITHE
npenena Gpynkuuu B Touke. [IpuBoauth
npuMepbl PYHKIUHA, HE UIMEIOIINX Tpeieia B
HEKOTOPOii Touke. BbrauciasaTs npeaensl
GyHKIMH. AHaIU3UPOBATh MOBeAEHNE QYHKIUI
Ha pa3IMYHbIX y4yacTKaxX o0JIaCTH ONpeAeIeHHUS.
HaxonuTe acumMnToTEl. BEIYUCHATh NpHpalieHue
¢ynkunu B Touke. COCTaBIATh U MCCIEI0BATh
pa3HocTHOe oTHomeHue. Haxonuts npenen
Pa3HOCTHOT'O OTHOILIEHUS. BBIUNCIIATH 3HaUEeHNE
MPOU3BOJIHON (PyHKIIMU B TOUKE (TI0
onpezaeneHuto). Haxoauts yrioBoit

K02 (UIIMEHT KacaTeabHOU K rpaduky GyHKINN
B TOYKE C 33J]JaHHOM abcuuccoi. 3anuchIBaTh
ypaBHEHHUE KacaTeJbHOMN K IrpaduKy (yHKIUH,
3aJaHHOU B Touke. HaxoquTs npou3BoaHy0
CIIOXKHOU (QYHKIIMHU, 00paTHOM (PYyHKLIHU.
[TpyMeHsITh IOHATHE IPOU3BOIHOMN NPU
pelIeHnu 3a1au

[IprumeHeHnre npou3BOIHON K
MICCJIEJOBAHUIO (DYHKIIMI

18

Bospacranue u yOpiBaHue
byHKIIMHN

OKcTpeMyMbl QYHKITUT

w

IIpuMeHeHne Mpou3BOJHON K
MOCTPOEHUIO TpaduKOB

byHKIMI

Haunbospliiee 1 HanMeHbIIIEE

HaxoauTs BTOpYIO IPOU3BOJHYIO U YCKOPEHHUE
IpoIiecca, ONMCHIBAEMOT0 C TOMOILBIO
dopmynbl. HaxoauTs IpoMexyTKu BO3pacTaHus
u yoriBaHus pyHkuuu. Jloka3piBaTh, 4YTO
3ajjaHHas QyHKIMs Bo3pacTaeT (yObIBaeT) Ha
YKa3aHHOM NpoMexyTke. Haxoauts Touku
MUHMMYMa U MakcuMmyma ¢pyHkiuu. Haxonuts
HauOoJIbIlIee U HAaMEHbIIee 3HaUeHUs (PyHKINN
Ha oTpe3ke. HaxonuTs Haubosbliee u




3Ha4YCHUsI (PYHKITUU

HavMeHbIIee 3HaueHus pyHkiuu. ccnenoars

Brimyknocts rpaduka 3 (YHKLHIO C TTOMOUIBIO MPOU3BOAHOMN U CTPOUTH

GYHKIMHA, TOYKH Tiepernda e€ rpaduk. [IpuMeHsATH TPOU3BOAHYIO MIPU

Ypoxk 00001mIeHus u 2 pEILIEHUN TEKCTOBBIX, FTEOMETPUUECKHUX,

CHUCTEMAaTU3alM1 3HaHUU buznyeCcKuX U Ipyrux 3aaad

KonTponbras padorta No 3 1

WuTterpan 17 Borancnsats npubnmkEéHHOE 3HaYSHHUE IO

[TepBooOpazHas 2 KpUBOJIMHENHON Tpaneuuu. Haxonurs

[IpaBuna HaXOXACHUS 2 nepBooOpasHble GyHKIMA: Y = Xp, tae p _ R,y =

IEpPBOOOPA3HBIX sin X, y = COS X, y = tg X.

ITnomia s KPUBOIHHEHHOI 3 Haxonauts nepBoobpasusie Gpyukiuii: f (X) +

Tpareuuu U UHTErpail g(X), kf (X) uf (kX + b) Braucinars IIo1magn

Beruucienue WHTErPAIOB 2 KpHBOJ’IHHGI’IHOﬁ Tpancuuu ¢ IIOMOIIbIO

Brruncnenue miomanei 3 ¢opmynsr Herotona—1JlelOnuna.

duryp ¢ momomip0 Haxoautb npubnuxEHHbIC 3HAUEHUS

MHTErPAJIOB MHTErpajioB. BeryuciaTh miomnaib

IIpHMEHEHHE IPOU3BOLHOM 2 KPUBOJIMHENHOH Tpareuuy ¢ IOMOIIbIO

HMHTETpaja K peleHuIo HHTErpaia

MPaKTUYECKHUX 3a/1a4

Ypok 00001eHus 1 2

CHCTEMaTU3alliH 3HAHUI

KoHnTtposbhas padora No 4 1

Bepositnocts u | Kombunaropuka 13 [IpuMeHATH npu pelIeHnH 3a1a4 METO
CTaTUCTUKA IIpaBuno npousBeneHus 2 MaTeMaTn4ecKor nHAyKuuu. [IpumensaTs

MIPABUJIO MPOU3BEJCHUS MPHU BbIBOJIE (POPMYIIBI

ITepecranoBKM 2 yucia nepectaHoBok. Co3naBaTh

Pazmernienus 2 MaTeMaTUYeCKHe MOJEIH JIJIsl PEILICHUS

CoueTanus U UX CBOUCTBA 2 KOM6I/IH21TOPHI:IX 3a1a4 C ITIOMOIIIbBIO HOIIC‘-IéTa

BunoMm HbioToHA 2 YHCIJIA U Pa3MEILEHUN, IEPECTAaHOBOK U

VYpok 0606meHns 1 2 couetannii. HaxoauTe 4ncino nepecTaHoBOK €

CHCTEMATH3ALUY 3HAHUI MOBTOpeHHUsAMH. PemaTs koMOMHATOPHBIE
3aJ1a4M, CBOJSIIMECS K OJCUYETY Uncia

KouTposbHas paGota Ne 5 1 COYETaHU ¢ MOBTOpeHUsIMU. [IpuMeHAThH
dbopmyny 6unoma Herotona. [Ipu Bo3BeneHNHN
OMHOMA B HATYpaJbHYIO CTETIEHb HAXOIUTh
OMHOMMAIbHBIE KOA(PGHUIHUEHTH! IIPU TTOMOLIH
TpeyrosnbHuKa [lackans

DJIEMEHTHI TEOPUHU 13 [TpuBOANTE MPUMEPHI CIIYIaHBIX, TOCTOBEPHBIX

BEPOSITHOCTEMN ¥ HEBO3MOJKHBIX COOBITUNA. 3HAThH OMpeeieHne

CoObiTHst 1 CYMMBI U IPOU3BEICHHS COOBITHI. 3HATH
ompezieNieHue BEPOSTHOCTU COOBITHS B

KomOunatusa coOsITHIA. 2 KJIACCUYECKOM MOHUMaHuU. [TpuBoIuThH

[TpoTuBONONOXKHOE COOBITHE MpUMepBl HECOBMECTHBIX cOObITHI. HaxomuTh

BeposiTHOCTE COOBITHS 2 BEPOATHOCTh CYMMbl HECOBMECTHBIX COOBITHIA.
Haxonutb BEpOsATHOCTh CYMMBI TPOU3BOIBHBIX

CnosxeHue BeposSTHOCTEN 2 cobpITuid. IMeTh nipeacTaBieHne 00 yCIOBHON

HesaBucumbie cOOBITHS. 2 BEPOATHOCTH

YMHOXKeHHe BEpOSTHOCTEH COOBITHH. 3HATH CTPOTOE OMpEICTICHUE
3aBUCUMOCTH JIBYX COOBITHH. VMeTh

CraTHCTHIeCKas 2 MIPEJICTaBICHUE O HE3aBUCUMOCTHU COOBITUI U

BEPOSITHOCTB HaXO0JIUTh BEPOSITHOCTH COBMECTHOTO

Vpok 0G00IIeHN s 1 1 HACTYTUICHHSI TAKUX COOBITHI. Berancnsateh

CUCTEMATHU3alUU 3HAHUU

BEPOATHOCTH MOJTYUYCHUA KOHKPETHOI'O YHUCJlia




KonTtponbnas padora Ne 6

yCIexoB B UcTbITaHUSAX bepHymiu

CraTtnuctuka

©

Crny4aifHbie BETMYUHBI

HCHTpaJIBHBIC TCHACHI U

Mepsl pazdpoca

Ypok 06001eHus 1
CHCTEMAaTH3aIlU1 3HAHUM

Kontponbnas pabora Ne 7

3HaTh MOHITUE CYYalHON BEJIUYUHBI,
MPEACTABIISITH PACTIPECIICHUE 3HAYCHU N
JIUCKPETHOM CITy4ailHOM BEJIMYMHBI B BUJIE
YaCTOTHOW TaOJUIIBI, TOJTUTOHA YaCTOT
(oTHOCUTENBHBIX YacToT). [IpeacraBnare
pacupeneneHrue 3Ha4eHU HeIPEePbIBHOU
CIIy4ailHOM BEJMYMHBI B BUJE YACTOTHOMU
TaOIUIBI U TUCTOTPAMMBI. 3HATH MOHSATHE
reHepallbHON COBOKYITHOCTHU U BBIOOPKH.
[IpuBOANTH MpUMEPHI PETIPE3CHTATUBHBIX
BBIOOPOK 3HAYCHHUM CITy4alilHOW BEJTUYMHBI.
3HaTh OCHOBHBIE IIEHTPAJIbHBIC TEHCHIUU:
Moy, Meauany, cpeanee. Haxonuts
[EHTpaJIbHBIE TeHACHIIUN Y4eOHBIX BHIOOPOK.
3HaTh, KaKas U3 [EHTPAIbHBIX TEHACHIIUN
HaWJTy4dIIuM 00pa3oM XapakTepU3yeT
COBOKYITHOCTb. VIMETh mpe/icTaBlIeHUE O
MaTeMaTUYeCKOM OKHJIaHUHU. Beraucisate
3HaYeHNE MaTEeMaTHYECKOrO OKUaHUS
CIIy4ailHOM BEJIMYMHBI C KOHEYHBIM YHCIOM
3HaYeHM. 3HaTh OCHOBHBIE MEphI pazdpoca
3HAYEHUM CIIy4allHOW BEJIMYMHBL: pa3Mmax,
OTKJIOHEHHE OT CPEAHEr0 U TUCTIEPCHUIO.
Haxonuts Mepsl pazdpoca ciryqaiiHOM
BEJIMYMHBI C HEOOJBIINM YHCIIOM PA3TUYHbBIX €€
3HAYEHUI

Hrorosoe IOBTOPCHHUEC KypCa

26

Bcero

136

I'eomerpus

I'naga VI. luauuap, KOHYC
U 1ap

16

§1 Hununap

ITonsTne nunuHIpa

[EEN

[Tmomaas MOBEPXHOCTH
HUATUHAPA

OOBSICHSTD, YTO TAKOE LUJIMHIPHUYECKAS
MOBEPXHOCTh, €€ 00pa3yIolue U 0Ch, Kakoe TeJo
HAa3bIBACTCS LIUIMHIPOM U KAK Ha3bIBAIOTCS €r0
AJIEMEHTHI, KaK MOJYYUTh UUIUHIP TYTEM
BpallleHUs IPSIMOYTOJIbHHUKA; H300pakaTh
HWIAHP U €r0 CEYEHUS IIOCKOCTBIO,
MIPOXOIAILEH Yepe3 OCh, U IIIOCKOCTHIO,
MEePIEHANKYIISIPHON K OCH; OOBSICHSTH, UTO
MPUHUMAETCS 32 TUIOIab OOKOBOU
MOBEPXHOCTU UJIUHAPA, U BEIBOAUTH (hOPMYITHI
JUTSL BEIYUCIIEHNST OOKOBOI U MOTHON
MOBEPXHOCTEW LIWIMHAPA; PEIIATh 33/1a41 HA
BBIUMCIIEHHE U JIOKA3aTEIbCTBO, CBSI3aHHBIC C
HIJIAHAPOM

§2 Konyc

ITonsiTne KoHyca

[EEY

[1nomans moOBEpXHOCTH
KOHYyCa

VY ceu€HHbIil KOHYC

OOBACHATH, UYTO TAKOE KOHUYECKast
MOBEPXHOCTh, €€ 00pasyrolue, BEpIIMHA U OCh,
KaKo€ TeJIO Ha3bIBAaeTCs KOHYCOM H Kak
Ha3bIBAIOTCS €T0 IIEMEHTHI, KaK TOJTYIUTh
KOHYC ITyTEM BpalleHUs MPSIMOYTOJIbHOTO
TpeyrojbHHKa, H300pakaTh KOHYC U €T0
CEYEHHUS IJIOCKOCTBIO, IPOXOJAIIEH Yepe3 oCh, U
TUIOCKOCTBIO, TIEPTICHINKYISIPHON K OCH;
OOBSICHATD, UTO MPUHUMAETCS 32 IUIOLIA/Ib
OOKOBOH TTOBEPXHOCTH KOHYCA, W BHIBOJANTH




(hOpMYJIBI 711 BBIYMCIICHUS TUTONIAIeH OOKOBOM
Y TIOJIHOM TTOBEPXHOCTEN KOHYCa; OOBSCHATD,
KaKO€ TEJIO Ha3bIBAETCSl YCEUEHHBIM KOHYCOM U
KaK €ro MoJIy4uTh MyTEM BpaIllCHUS
MPSIMOYTOJIBHOM Tpamneuu, BEIBOAUTH (POPMYITY
JUUIS BEIYUCIICHUS TUIOIAa OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCA; PEIIaTh
3aJ]a4d Ha BBIYHCIICHUE U J0KA3aTCILCTBO,
CBSI3aHHBIE C KOHYCOM M YCEUEHHBIM KOHYCOM

§3 Coepa 7 dopmynupoBaTh onpeaenaeHus chepsl U mapa,

Cdepa u map 1 UX LEHTpa, pajuyca, JMaMeTpa; UCCIe10BaTh

[Tnomans chepsl B3aMMHOE PACHOJIOXKEeHNUE CPephl U MIIOCKOCTH,
dbopMynupoBaTh ONpesesieHne KacaTeIbHON

B3anmHOe pacrosioxeHue 1 TJIOCKOCTH K cdepe, GopMyTupoBaTh U

cephl U II0CKOCTH JTIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE

KacarenpHas MI0CKOCTb K KacaTeJIbHON TIIOCKOCTH; OOBSCHSTD, UTO

chepe MPUHUMAETCS 32 TUIOMIa/lb cepbl U Kak OHa
BBIpa)KaETCsI yepe3 paguyc cepsl; UCCIETOBATH

B3anMHOE PacrookeHne 1 B3aMMHOE PACIOJIOKeHUE chepbl U MPSIMOii;

chepsl 1 mPIMOit OOBSICHATD Kakasi cjepa Ha3bIBACTCS BITUCAHHOM

Cdepa, BIHCaHHAS B 1 B [WJIMHJIPUYECKYIO (KOHHUYECKYIO) ITOBEPXHOCTh

LTHHAPHYECKYIO Y KaKue KPUBBIC MOTYYarOTCS B CEUCHHSIX

IOBEPXHOCTb WIMHPUYECKON 1 KOHWYECKOH MOBEPXHOCTEN

Cdepa, BIMcaHHAas B 1 Pa3IMYHBIMH IJIOCKOCTSMU; PEIIaTh 3a1a4H, B

KOHIHYECKYIO [IOBEPXHOCTD KOTOPBIX GUTYPUPYIOT KOMOUHAITUN

CeueHHe IMIHHAPUYECKON 1 MHOTOT'PaHHHUKOB U TEJI BPAIICHUS

MIOBEPXHOCTH

CeueHue KOHUYECKOMH 1

MIOBEPXHOCTH

KonrtposabHas pabora Ne5 1

3auet Ne4 1

I'naga VII. O6bémbI TeJ 17 OOBSICHSTH, KaK U3MEPSIIOTCSI 00BbEMBI TeTI,

§1 OOBEM MPAMOYTOIBLHOTO 2 MIPOBO/IS AHAJIOTUIO C U3MEPEHUEM TUIOIIATEH

napajuieJenunesia MHOTOYTOJILHUKOB; (POPMYyITHUPOBATH OCHOBHBIE

[Mouste 00néMa 1 CBOICTBA 00BEMOB U BEIBOIUTH C UX IIOMOIIBIO

O0BEM PAMOYTOJIBLHOTO 1 bopmyity 06bEMa NPSIMOYTOIBLHOTO

napanjaejaenuneaa napajuieiicnuIicaia

§2 OOBEMBI IPSIMON TPU3MBI 3 dopMyIHpoBaTh U IOKa3bIBaTh TEOPEMBI 00

U IMJIMHIpA 00BEME PAMOI MPHU3MBI U 00BEME MIIUHAPA;

O0BEM PSIMON TPU3MBI 2 peliaTh 3aa4i, CBA3aHHbIE C BHIYMCIEHUEM

O0bEM UIHHIpa 1 00BEMOB DTHX TEI

§3 OO6BEMBI HAKIIOHHOMN 5 BBIBOAUTH HHTETPATBbHYIO (POPMYITY JUIS

TIPU3MBI, TUPAMUIBI H KOHYCa BBIYHUCIICHHSI 00BEMOB Tell M IOKa3bIBATH C €€

Brruncnenue 00bEMOB Te ¢ 1 MOMOIIBIO TEOPEMBI 00 00BEME HAKIIOHHON

MOMOIIbIO MHTETpasa MIPUMBI, 00 00BEME TupamMuabl, 00 00bEME

O6BEM HaKIIOHHOM MTPU3MBI 1 KOHYCa; BHIBOJUTH (POPMYJIBI 1151 BEIYHCICHUS

O06bEM UpaMuIbl 2 00BEMOB yCEUEHHOMN NMUpaMUIbl U YCEUEHHOTO

O61BEM KoHYCa 1 KOHYCa; pelaTh 3a/1auu, CBsI3aHHbIE C
BBIUHCIIEHHEM 00bEMOB 3THUX Tell

§4 O6BEM mapa u mIoua b 5 ®opMynupoBaTh U J0Ka3bIBaTh TEOPEMY 00

chepor 00BbEMe mapa u ¢ €€ MOMOIIBIO BEIBOJAUTH

O06BeéM mapa 2 dopmyny miomaau cepsl; BEIBOAUTH HOpMYITy

OO0BEMBI APOBOTO 2 JUTS BBIYHMCIIEHUSI 00BEMOB 1IAPOBOTO CETMEHTA




CEIMCHTA, IIapOBOI'0 CJI0A U
1apoOBOIro CCKTOpa

U IIApOBOTO CEKTOPA; PeIaTh 3a/1a4H C
npuMeHeHueM (popMyn 00bEMOB Pa3TUYHBIX TET

[Tnomans cheps 1

KonTponbaast pabota No6 1

3auet No5 1

I'naga IV. Bektopsl B 6 @opMyIIMPOBATH ONPEICIICHUE BEKTOPA, ET0

NPOCTPAHCTBE JUTMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB,

§1 IlonsiTue BEeKTOpa B 1 MPUBOIUTH TPUMEPHI (PU3HUECKUX BEKTOPHBIX

IIPOCTPAHCTBE BEJINYUH

ITonsiTue BekTopa. PaBeHCTBO 1

BEKTOPOB

§2 CnoxeHue U BbIYUTaHHE 2 OOBSICHATH, KaK BBOIATCS JEHCTBUS CIIOKEHUS

BEKTOPOB. Y MHOKCHUE BEKTOPOB, BEIUYUTAHHE BEKTOPOB U YMHOKEHHE

BEKTOpa Ha YHCIIO BEKTOPOB Ha YKCJIO, KAKUMU CBOMCTBAMU OHU

CroxeHue ¥ BbIUUTAHUE 1 00J1a1a10T, YTO TAKOE MPABUJIO TPEYTOJIbHUKA,

BEKTOPOB MIPaBUJIO MApaJUIeIOrpaMMa U MIPaBUIIO

CyMMa HECKOJIbKUX BEKTOPOB MHOTOYTOJIbHUKA CJIOKEHHUSI BEKTOPOB; PEIIATh

VMHOKEHHE BEKTOpA Ha 1 3a/1auu, CBs3aHHBIE C JEHCTBUSIMU HaJl

YHUCIIO BEKTOpaMHU

§3 KommanapHble BEKTOPBI 2 OOBSICHSTH, KAKHE BEKTOPBI HA3bIBAIOTCS

Komriuianapubie BEKTOPBI 1 KOMIUTAaHAPHBIMU; (DOPMYJIUPOBATH U

[TpaBwiio napamnenenunena 1 JIOKa3bIBaTh YTBEPKACHHUE O IPU3HAKE

PasioxxeHue BEKTOpa I10 KOMIUTAHAPHOCTHU TPEX BEKTOPOB; OOBSICHSTH, B

TPEM HEKOMILIAHAPHBIM 4EM COCTOUT IPaBUJIO Mapajuieenuiena

BEKTOPaM CJIO’KEHUS TPEX HEKOMIUIAaHAPHBIX BEKTOPOB;
(dbopMynupoBaTh U AOKA3bIBATH TEOPEMY O
pa3I0KeHUH JII000ro BEKTOpa MO TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM; IPUMEHSATh
BEKTOPHI
MIPU PELICHUN T€OMETPUYECKUX 3a/1a4

3auet Neb 1

I'nasa V. Merox KOOpAMHAT 15 OOBSICHSTH, KaK BBOJUTCS IPSIMOYTOJIbHAS

B IPOCTPAHCTBE. /IBUIKEHUA cHUCTEeMa KOOPJIMHAT B MMPOCTPAHCTBE, KAK

§1 KoopauHatel TOYKH U 4 ONPEAEIISAIOTCS KOOPANHATHI TOUKU U KaK OHU

KOOPJIMHATHI BEKTOpa Ha3bIBAIOTCS, KAK OMPEIEISIOTCS KOOPAUHATBI

[psiMOyTOJIBHAS CHCTEMA 1 BEKTOPa; (popMyIHpOBaTh U TOKA3HIBATH

KOOpJMHAT YTBEPXKJICHHS; O KOOPAUHATAX CYMMBI U

KoopauHaTe! BEKTOpa 1 Pa3HOCTHU JBYX BEKTOPOB, O KOOPAMHATAX

CBi3b MEXIYy KoopAuHaTaMu MMPOU3BCACHUA BEKTOPA HA YHUCJIO, O CBA3U

BEKTOPOB M KOOPAUHATAMU MEXIy KOOpAMHATaMH BEKTOpa U KOOpJAUHATAMU

TOYEK €ro KOHIIa ¥ HavaJia; BBIBOJIUTh U UCIIOJIb30BATh
MIPH pelIeHrH 3a71a49 (OpMYIIbl KOOPAUHAT

Tpocreiinye 3a1aun B 1 CepeIMHbBI OTPE3Ka, JUTMHBI BEKTOpA U

KOOPAMHATAX pPacCTOSIHUSL MEXAY JBYMSI TOUKAMU; BBIBOJUTH

VpaBHeHHe cepbl 1 ypaBHEHUE cepbl JaHHOTO pajuyca ¢ IIEHTPOM
B JJAHHOM TOYKE

§2 CkanspHOoe Npou3BEICHUE 6 OOBACHATH, KaK ONPEAEISIETCS YTOJI MEXTy

BEKTOPOB BEKTOpaMHu; (pOpMyYIHpOBaTh ONpeieiIeHHE

Yros Mexay BEKTOpaMu 1 CKaJISIPHOTO IIPOM3BE/IEHUS BEKTOPOB;

CkanspHoe Mpou3BeIeHNE 2 (bopMynUpOBaTh U JOKA3bIBATH YTBEPHKIACHUS O

BEKTOPOB €ro CBOMCTBAX; KaK BBIYUCIUTD YTOJ MEXY

Berauciaenue YIJIOB MEXKIOY 2 ABYMsS IPAMBIMH, a TAKXKE YIOJI MCXKIY Hp?[MOﬁ

NPSAMBIMHA U IJIOCKOCTSIMHA U IJIOCKOCTBIO, UCITOJIb3YA BBIPAKCHUC

VpaBHEHHUE MIO0CKOCTH 1 CKJIIPHOTO MTPOU3BEJICHUS BEKTOPOB YEPE3 UX




KOOpJMHATHI; BEIBOJUTH YPABHEHHE IIJIOCKOCTH,
IIPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U
NEPIEHIUKYJIIPHON K TAaHHOMY BEKTOPY, U
(bopMyITy pacCTOSHUS OT TOUKH 0 TNIOCKOCTH;
IIPUMEHATHh BEKTOPHO-KOOPAMHATHBIN METO
IIPU PELICHUN F€OMETPUYECKUX 3a/1a4

§3 JIBmkeHUs 3 OOBSCHATD, YTO TAKOE OTOOPAKCHHUE
IleHTpanbHas CUMMETPUS 1 IIPOCTPAHCTBA Ha €O U B KAKOM CIIydae OHO
OceBast cummeTpust Ha3bIBAETCS IBUKEHUEM IIPOCTPAHCTBA;
3epKajibHasi CUMMETpUS OOBSACHSATH, UTO TaKOE LIEHTPAJIbHASI CHMMETPHSI,
[MapaiuiebHBII IEPEHOC 1 oceBasi CUMMETpUs, 3epKajibHasi CHMMETPHS U
napajieNbHbIA IepeHoC, 000CHOBBIBATH
[IpeoGpasoBanme mMog00us 1 YTBEPXKIEHHSI O TOM, YTO 3TU OTOOpaXKeHUs
KOHTpO JIbHAs pa60Ta No7 1 IIpoOCTpaHCTBA HA ceOs SIBIISIOTCSA JBUKCHUSIMU,
OOBSICHATB, UTO TAKOE LICHTPAJIbHOE
1o1001e(roMOTETH ) U IPeodpa3oBaHKe
1o100us, KaK ¢ HOMOILBIO IPeoOpa3oBaHuUs
101001 BBOJUTCS MOHATHE MOJTOOHBIX QUTYD B
POCTPAHCTBE; IPUMEHSTh ABMKEHUS U
peoOpa3oBaHus 1101001 TP pELIEHUN
reoMeTPHUYECKUX 3a]a4
3auet No7 1
3aKITI0YUTENBHOE 14
MOBTOPEHHE MTPH MOJTOTOBKE
K UTOT'OBOM aTTecTalyy no
TeOMETPHUH
Bcero 68
Htoro 204
COI''TACOBAHO COI''TACOBAHO

ITpoTokoun 3acenanus

METOAMYECKOTO 00BETMHEHNS

yuurtenet matematuku bOY COILINe29
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