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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma 0061me06pa3oBaTebHON y4eOHON AMCIUIUIMHBI «MaTeMaTHKa»
npeaHa3HayeHa Ui U3YYeHHUs MaTeMaTHKH B 00pa30BaTENIbHOM YUPEXKICHUH,
peanusyionieM 00pa3oBaTeNbHYIO MporpamMmy cpeaHero (MOJIHOro) oOIIero
o0Opa3oBaHMsl, IPH MOATOTOBKE CIIELUATHCTOB CPETHETO 3BEHA.

[Iporpamma  pa3zpaboTaHa Ha  OCHOBE NPUMEPHONH  MPOTPAMMBbI
oO1reoOpazoBaTenbHON yueOHOU qucHuIUInHbl «MaTtemaTuka: anrebpa U Haudama
MaTteMatuyeckoro ananusa; reomerpus» OI'AY «OHUPO» u tpedoBanuit ®I'OC
cCpeqHero oouiero oOpa3oBaHUs, MPEABABISAEMbIX K CTPYKTYpE, COIEPKaHUIO U
pe3yapTaTaM OCBOEHHS Y4eOHON AMCHUIUIMHBI «MareMaTHka», B COOTBETCTBHUH C
PexoMenpanusiMu o OpraHu3alyy MOTYYeHHS CPEeTHETro o0mero oopa3oBaHus Ha
0a3ze OCHOBHOro oOImero oOpa3oBaHHs C ydeToM TpeOoBaHUl (deaepabHbIX
TOCY/IapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U MOJydaeMOil mpodeccuu Wiu
CHELMAIBHOCTH ~ CpelHero  mpodeccrnoHalbHOTO  oOpa3zoBaHus  (MHCBMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH paboOunX KaJpoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259)

Conepxkanue mnporpamMmbl «MareMaTvka) HanpaBJIeHO Ha JOCTHKEHUE
CHEAYIOIINX LIENEH:

o obecricueHrue CHOPMUPOBAHHOCTH NPEACTABICHUM O COIMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMAaTUKHU;

o obecnieueHue c(pOpMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS;

J obecrieueHne C(HOPMUPOBAHHOCTH YMEHUN MPUMEHSTH IMOTYYEHHBIC
3HAHWS MPU PEIICHUH PA3IMYHBIX 33]1a4;

J obecnieueHue chOPpMUPOBAHHOCTU MPEJCTABICHUN O MaTeMaTHUKE Kak
qacTh  OOIIEUeIOBEYECKON  KyJIbTYphl, YHUBEPCAIBHOM  S3BIKE  HAYKH,
MO3BOJISIOIIEM ONUCHIBATh U U3y4aTh pealibHbIC MPOLIECCHI U SBJICHUSI.

Copepxxanne y4eOHON AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C

OCHOBHBIMH COACPIKATCIIbHBIMU JIMHUAMUA O6y‘—IeHI/I$I MaTC€MaTHuKe:



® aneebOpauveckas NUHUA, BKIKOYAIOIAs CUCTEMATU3ALMI0 CBEACHUN

O 4HCIaX; HU3yYEHHE HOBBIX M 0000IEHHME paHEee W3Y4YEHHBIX OIepanuil
(BO3BeICHHE B CTETICHb, 3BJIICUYECHUE KOPHS, JorapuMupoBaHue, CHHYC, KOCUHYC,
TAQHI'€HC, KOTAHI'€HC M OOpaTHble K HHUM); U3YYE€HHE HOBBIX BHJIOB UHCIIOBBIX
BbIpaXEHUM U (POpMyn; COBEpPLICHCTBOBAHME NPAKTUYECKUX HABBIKOB U
BBIYMCIIUTEIBHON KYJBTYPBI, pacmumpeHue 51 COBEpLICHCTBOBAHNUE
anredpandeckoro ammnapaTta, C(OPMHUPOBAHHOIO B OCHOBHOHM WIKOJIE, U €ro
IIPUMEHEHHUE K PEHICHUIO0 MAaTEMATHYECKUX U MIPUKIIAIHBIX 33]1a4;

® meopemuko-QyHKYUOHANbHAS TUHUA, BKIIOYAIOIIAsl CUCTEMAaTH3aLHUI0 U
paclMpeHre CBeIeHU 0 (YHKLHSIX, COBEPIICHCTBOBaHUE rpad)uueCcKUX yMEHUM;
3HAKOMCTBO C OCHOBHBIMM HJEAMH U METOJAaMU MaTEMAaTUYECKOIO aHaau3a B
o0beMe, TMO3BOJIAIOIIEM HCCIEAOBaTh dJIEMEHTapHble (QYHKUUM U peuaTh
MPOCTEUIINE TEOMETPUUECKUE, (PU3UUECKHUE U IPYTUe MTPUKIIAAHbIE 3a/1a4U;

® JUHUA YPAGHEHUU U HepageHcme, OCHOBAHHAS HAa IIOCTPOCHUU U
UCCIIEJOBAaHUM MaTEMaTHUYECKUX MOJIENEH, epeceKaromasics ¢ aredpandeckon u
TEOPETUKO-(PYHKIIMOHAIbBHOM  JIMHUSIMM M BKJIIOYAIOLIAs ~ pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHHUKH alreOpanyeckux MpeoOpa3oBaHUM ISl pelIeHHs
yYpaBHEHUH, HEPaBEHCTB U CHCTEeM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
MCCIIE0BATh MPOCTEUIINE MATEMATUYECKUE MOJENH NPHU PELIEHUH TNPUKIATHBIX
3a/1a4, 3a1a4 U3 CMEKHBIX U CIELUAIBHBIX JUCLUILINH;

® ceomempuueckas JAuHUsA, BKIIOYAOIIAS HArJAIHBIE IPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUrypax U M3y4EHHE UX CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)X€HUs, pPa3BUTHE CIOCOOOB T'€OMETPUYECKHUX
U3MEPEHUN, KOOPAMHATHOTO M BEKTOPHOIO  METONOB Ui PELICHUs
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4;

® cmoxacmuveckas JuMUs, OCHOBAHHAs Ha Pa3BUTHH KOMOMHATOPHBIX
YMEHHM, TPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX

OKPYIKaIOIIEero MUpA.



Pa3Butne comepx aTenbHBIX JUHUNA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM
UHTEIJICKTYabHBIX U PEUYEBBIX YMEHHH MyTeM OOOTaleHHs MaTeMaTHUYeCKOTO
SI3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIICHUSI.

Marematuka  sBIISETCS byHIaMeHTaIbHON o011e00pa3oBaTeIbHON
TUCHUTUTMHOM CO  CJIOKMBIIMMCST YCTOMYMBBIM ~ COJCpXKAHUEM M OOUIMMHU
TpeOOBaHUSAMU K MOJITOTOBKE oOydaromuxcs. Peanuzanus o0mux 1eneil u3ydeHus
MaTeMaTHUKU TPAJAMIHUOHHO (OpMHUpYETCSs B  UETHIpEX HAMpPaBICHUAX —
MeTtoanyeckoe (olmiee MpeacTaBieHHe 00 HAEIX M METOAaX MAaTeMaTHKH),
UHTEIJICKTyallbHOE  pa3BUTHE,  YTUIUTAPHO-NIPArMaTUYECKOE  HAIMpaBJICHHE
(oBnMajieHHe HEOOXOAWMBIMH KOHKPETHBIMH 3HAHMSIMH W YMCHHSIMH) H

BOCIIUTATEIILHOE BO3JCHCTBUE.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIHUIIJIMHBI

OcBoeHHe cofepkaHusl YueOHON TUCIMIUTMHBI «MaTeMaThka» oOecreurnBacT
JIOCTHXKEHUE CTYJAECHTAMHU CIIEAYIOIIUX Pe3yabmamaog:.

. JUYHOCHHbIX.

- chOpMUPOBAHHOCTH IPEACTABICHUM O MaTEMaTUKE KaK YHHUBEPCAIbHOM
SI3bIKE HAYKH,

CpPEICTBE MOJCIMPOBAHUS SBJICHUM W TPOLECCOB, HIESIX U METOJax
MaTEMaTHUKH;

- [IOHMMAaHWE 3HAYUMOCTH MATEMATUKHA [JIi1 HAYYHO-TEXHUYECKOTO
rporpecca, c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaK K 4YacTu
00I111eYeIOBEYECKON  KYJIbTYPBI yepe3 3HAKOMCTBO C HCTOPUEH PA3BUTHSA
MaTEMaTUKH, SBOJIOIMEH MATEMAaTUICCKUX UJICH;

- Pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOIO BOOOpaKEeHHUSI,
AITOPUTMUYECKOMN KYJIbTYPhl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
TS Oyayien mpodecCuoHaaIbHON eATeIbHOCTH, JJIS TPOJIOKEHUST 00pa3oBaHUs

U CaM00Opa30BaHUs;



- OBJIaJICHUE MATEeMAaTUYECKUMHU 3HAHUSMU U YMEHUSAMH, HEOOXOJUMBIMU B
MOBCEIHEBHON  JKM3HU, [JJISI OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAyYHBIX
JUCIUTLINH;

- TOTOBHOCTb M CIIOCOOHOCTH K 0O0pa3oBaHHIO, CaMOOOpPa30BaHUIO;
CO3HATEILHOE OTHOUIEHHWE K HENpephlBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHENIHON MPOQPECCHOHAIBHON U OOIIECTBEHHOM €SI TeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATEIBHOW TBOPYECKOH W
OTBETCTBEHHOMU J1€ATEIbHOCTH;

- TOTOBHOCTH K KOJUIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOH,  Yy4EOHO-HCCIEI0BATEIBCKOM,
IPOEKTHOM U JPYTUX BUAAX AEATEIbHOCTH;

- OTHOLIEHWE K MNpo(ecCHOHATBHOW MAESATENBHOCTH KaK BO3MOYKHOCTH
ydyacTuss B PELIEHUH  JIMYHBIX,  OOIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

o MemanpeomenHpIX.

- YMEHHE CAMOCTOATEIBHO OMPENENATh LEIN JEATEIbHOCTH U COCTaBISAThH
IUTaHbl JAESITENBHOCTH; CaMOCTOSATEIbHO OCYIIECTBISTh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JAESATENBHOCTD;, HCIOJIb30BaTh BCE BO3MOKHBIE PECYpChl s
JOCTHKEHUSI TIOCTAaBJICHHBIX I€JIed W pealn3alluyd IJIaHOB JI€ATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIIHSIX;

- YMEHHE€ MPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MPOLECCE
COBMECTHON  JI€ATENbHOCTH, YYWUTHIBATh MO3ULMU  JPYTUX  YYACTHHUKOB
NesATeNbHOCTH, 3(D(PEKTUBHO pa3peiiaTb KOH(PIUKTHI;

- BIIQJICHHE HaBbIKAMHU II03HABATEJbHOM, yueOHO-HMCCIEe0BATEIbCKON U
MPOECKTHOM JESATENbHOCTH, HaBbIKAMU Ppa3pelieHuss MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a7ad,
IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON WHGOPMAIMOHHO-

MO3HABATEIbLHOU ACATCIIbHOCTHU, BKIIIOYAaA YMCHUC OPHUCHTUPOBATLCA B PA3JIMIHBIX



WUCTOYHUKAX WH(POPMAIIUHA, KPUTUYECKH OICHUBAaTh MW WHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;

- BJAQJCHUE A3BIKOBBIMH CpPEICTBAMU: YMEHHE $ICHO, JIOTUYHO WU TOYHO
v3J1araTh CBOIO TOUYKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIEC SI3bIKOBBIE CPE/ICTBA;

- BJIQJICHUE HaBbIKAMU T[I03HABATEIbHOU pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JIEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUWM, TPaHUIL] CBOETO 3HAHUSA U HE3HAHWsI, HOBBIX MO3HABATEIIbHBIX 33]1a4 U
CPEACTB ISl X IOCTUKEHHS;

- LENEyCTPEMIICHHOCTh B  ITIOMCKaX W  NOPUHATHM  PEUICHHH,
COOOPa3UTENHHOCTh U UHTYUIIMS, PA3BUTOCTh MIPOCTPAHCTBEHHBIX MPECTABICHUI;
CIIOCOOHOCTH BOCTIPUHUMATD KPACOTY U TAPMOHUIO MUDA;

o npeoMemHuIX:

- c(hOpMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUKE KaK 4acTU MHUPOBOM
KyJIbTYphl M MECTE€ MATeMaTHKM B COBPEMEHHOW IMBWJIM3AIMU, CIIOCO0ax
ONMCAHUS ABJICHUIN PEabHOIO MUPA HA MAaTEMAaTUYECKOM SA3bIKE;

- c(hOpMHPOBAHHOCTh MPEACTABICHUN O MaTEMaTUYECKHX TOHATUSX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOIIMX OIKCHIBATH U HU3Yy4aTb
pa3HbIE TPOLECChl W SIBJICHUS; MMOHUMAHUE BO3MOXHOCTH AKCHOMATHUYECKOIO
IIOCTPOEHHSI MATEMATUYECKUX TEOPHUIL;

- BJIAJICHUE METOJIaMH JIOKA3aTEIbCTB U aJTOPUTMOB PEUICHHS, YMEHUE HX
MIPUMEHATH, TPOBOAUTH 10KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEIICHUS 3a/1a4;

- BIAJEHUE CTaHAAPTHBIMU [pPUEMaMHU PEUICHUS pPalMOHAIbHBIX U
HMppalMOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; MCITOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHCJE ISl TIOMCKA MYTH PEUICHUS] U WLIIOCTPALUM PEIICHUS] YPABHEHUW U
HEPABEHCTB;

- copMupoBaHHOCTh  TPEACTABICHUH 00  OCHOBHBIX  TOHSATHAX
MAaTEMAaTHYECKOTO aHajii3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBeZieHue (YHKIHM, HCHOIb30BaHUE TMOJYYCHHBIX 3HAHWM JJII OMHUCAHHS U

aHaJin3a PCaJIbHbIX 3aBI/ICI/IMOCT€I\/JI;



- BJIQJICHUE OCHOBHBIMU MOHATHSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTHh YMEHUS
pacro3HaBaThb e€OMETpHUYECKHE (UIYpbl Ha YepTekax, MOAEIAX U B PEATBLHOM
MUpE; MPUMEHEHNE H3yYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyin amis
peLIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

- ¢(hopMHPOBAHHOCTh MPEACTABICHUN O MPOLIECCaX U SBJICHUSAX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIIbBHOM MHPE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHHMM HaXOIUTh U
OLICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHIIMX MNPAKTUYECKUX
CUTYalLUSIX U OCHOBHbBIE XapaKTEPUCTUKH CIIyYalHBIX BEIUYHH;

- BJIaJICHUE HABBIKAMH HCIIOJIb30BAHHS T'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM
IIPU pELICHUU 3a]1a4.

Ooyuarowuiica 0o/IceH  o0aadamp  C1eOYIOUWUMU  OCHOGHBIMU
00U eKYTbMYPHBIMU KOMNEM EHUUAMU

OK 1. IlonuMarh CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTH CBOEH Oymyrmiei
npodeccun, MposIBIATH K HE YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESATENBHOCTb, BHIOMPATh TUIOBBIE
METOJbl M CIOCOOBI BBIMOJHEHHsS] MpOo(decCHOHANbHBIX 3a7ady, OLEHUBATh HX
() PEKTUBHOCTH KAa4eCTBO.

OK 3. IIpynuMars peuieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasTh MOUCK U UCIOJIb30BaHUE UH(POPMALIMU, HEOOXOAUMOM
1151 9(HEKTUBHOTO BBIMIOJHEHUS MPO(PECCHOHATBHBIX 3a/1a4, TPOPECCHOHATEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Bragetrs uH(OpMaIMOHHON KYJIbTYPOW, AaHAJIM3UPOBATH U OLICHUBAThH
uHGOpMAIIMI0O  C  HKCIOJIb30BaHHEM  MH(OPMAaLMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH.

OK 6. PaboraTth B KOJUIEKTMBE U KOoMaHzAe, 3(PQPEKTUBHO OOLIATHCA C

KOJUIETaMH, PYKOBOJICTBOM, TIOTPEOUTEIISIMH.



OK 7. Bbpatp Ha ceOsi OTBETCTBEHHOCTh 3a pPalOOTy YJIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), PE3YJIbTAT BLITIOJHEHUS 3aIaHUI.

OK 8. CamocTosTenbHO oOmNpeneisaTh 3aJauyd  MNpodecCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHSI, 3aHUMATHCA CaMOOOPa30BAHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKALINH.

OK 9. OpueHTupoBaTbCS B YCIOBHUSAX YacTOW CMEHBI TEXHOJIOTMH B

poecCHOHANTEHOM eI TEIEHOCTH.



COJIEP)KAHUE YYEBHOM TUCIUITIINHBI

BBenenue
MaremMaTrka B Hayke, TEXHUKE, SKOHOMHKE, HH()DOPMAITMOHHBIX TEXHOJIOTHSIX

)41 HpaKTquCKOﬁ JACATCIBHOCTH. HCJII/I n 3aJa49u H3Y4YCHHUSA MATCMATHKHU B

YUPEXKJIEHUSX HAYaIBHOTO U CPEAHETO MPO(PeCcCHOHAIBHOTO 00pa30BaHMSL.

AJITEBPA

Pa3BuTHe NOHATHA 0 YUCTE
Llenbie u panuoHanbHble yucna. [leiictButensupie uncna. [IpubmmkeHHble

BBIYHMCIICHH .

KopHu, crenenu u jorapupmsi

Kopuu u crenenn. KopHu HatypanabHON CTENEHU U3 4YMCIA U MX CBOWCTBA.
CreneHn ¢ palMOHAIBHBIMU  MOKAa3aTelisiMUA, WX CcBouicTBa. (CTemeHu C
JNEeUCTBUTENbHBIMU TIOKazaTessiMu.  Jlorapudm. Jlorapudm uyucna. OcrogHoe
Jnocapupmuyeckoe moxcoecmeo. JlecATUUHBIE U HATypajbHbIE JIOTapU(MBI.
[IpaBuia neiictBuii ¢ jorapudmamu. Ilepexoo Kk HOBOMY OCHOBAHUIO.

[IpeoOpazoBanue anredpandecKux BBIPaKEHUM. [IpeoOpazoBanue
palMOHAIbHBIX, HMppalOHATBHBIX CTETEHHBIX, MOKa3aTEIbHBIX 151

JorapuMUYECKUX BBIPAKECHUI.

OCHOBBI TPMTOHOMETPUH

Pannannas Mepa yrna. BpamarensHoe nBuxeHue. CHHYC, KOCUHYC, TAHT€HC
U KoTaHreHc uwucyia. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (POPMYIIbI
npusegeHus. CHHYC, KOCHHYC U TAaHI'€HC CYMMBbI U Pa3HOCTH JIByX yrioB. CHHYC 1
KOCHHYC ABOWHOTO yria. @opmynsl nonogunnoeo yena. llpeobpazoseanus cymmol
MPULOHOMEMPUUECKUX (DYHKYULL 8 Npou3geoeHue U npou3eeoeHus 6 CYMMY.
Buipasicenue  mpuzonomempuueckux @QyHKyuii uepe3 MaHeenc MNOJI0GUHHO20

apeymenma. [1peodpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPAKEHUH.



[Ipocrenmme TPUTOHOMETPUYECKUE ypaBHECHUS. Pemenune
TPUTOHOMETPUYECKUX  ypaBHEHUU. [lpocmeiiwue mpucoHomempuyeckue u

Hepasencmea. Aprcunyc, apKKoCunyc, GQpKmaHn2enc Yyucida.

DYyHKUNH, UX CBOMCTBA U rPapuKu

Oyukiuu. O6iacTh onpeAesieHus U MHOXKECTBO 3HAUCHUM; rpaduK (PyHKIUH,
noctpoeHue rpadpukoB GYyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CaoiicTBa byHKINN: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPHOAMYHOCTh. I[IpoMexXyTKn BoO3pacTaHus W yObIBaHUS,
HauOoNblllee W HauMEHbIlee 3HAUeHHWs, TOYKM JIKcTpemyma. ['paduueckas
uHTepnperanus. I[lpuMepsl (QYHKIIMOHANBHBIX 3aBUCHUMOCTEM B  peallbHBIX
IpoLeccax U SIBJICHUSIX.

O6patubie hyukuun. Obracms onpedenenus u 0061acmeb 3HaA4eHUll 0OpamHol
@ynrxyuu. I'paduk 00paTHON QYHKIIUH.

Apudpmernueckue onepauuu Hag ~ QyHkuusasmu.  CroxHas — QyHKUIHA

(xoMmO3uITHsA).

CreneHnble, noka3zartejibHbIe, Jorapupmuyeckue "
TPUTOHOMeTpUYecKHe GyHKIMU

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

Obpammusie mpueconomempuyecKue QyHKYuu.

[IpeobpazoBanust  rpadukoB. I[lapanmienbHbIi  TEPEHOC, CHUMMETPUS
OTHOCHTEIBHO OCEH KOOPJAWHAT U CUMMETPHS OTHOCHTEIHLHO Hadanaa KOOpPJIWHAT,
CUMMETPHSI OTHOCUTEIBHO MPSAMOW Y = X, pacTsHKEHHE W CKATHUE BIOJIb OCel

KOOD/IMHAT.



HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[locnenoBarenbHocT.  CrocoObl  3alaHMsi M CBOMCTBA  YMCIIOBBIX
MOCJIEA0BATEIBbHOCTEN. llouamue 0 npeoene noc1e008amenbHOCU.
Cywecmeosanue npeoena MOHOMOHHOU OCPAHUYEHHOU NOC1e008ameIbHOCHU.
CymMmupoBaHue nocliieioBaTebHoCTed. beckoHeuHo yObIBaroIIasi reomeTpruieckas
IIPOTPECCHS U €€ CyMMa.

Ilonsmue o nenpepuvieHocmu QhynKyuu.

[IpousBonnas. Ilonsitue o MpPOM3BOAHONW (PYHKIIMH, €€ T€OMETPUUECKUN U
(bu3nuecKkuil cMbIc. YpaBHEHUE KacaTeabHOU K rpaduky pyHkiuu. [Ipon3BoaHble
CYMMBI, pa3HOCTH, IpPOU3BEAECHUsA, 4YacTHOro. IIpon3BomHBIE OCHOBHBIX
aJieMEeHTapHbIX QyHKIuH. [IpuMeHeHne Tporu3BOIHON K UCCIEIOBAHUIO (DYHKITUI
U TOCTpOeHUI0 TpapukoB. [Ipouzsoonvie obpamHoOlU QYyHKYUU U KOMHOZUYUU
dyukyuu.

[IpuMepbl HUCHOJNB30BAHUS NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4IIEro
pelieHuss B NPUKIAJHBIX 3aaadax. Bropas mpou3BOAHAs, €€ I€OMETPUYECKUNA U
busuueckuit cmpich. [IpumeHeHue TPOW3BOMHON K HCCIEAOBAHUIO (DYHKIHMN H
noctpoeHuto rpaduxkoB. HaxoxaeHue CKOpOCTH Juisl TMpoliecca, 3aJaHHOTro
dbopmyIioit u rpaduKOM.

[lepBooOpa3Has m unHTerpan. [IpuMeHeHue onpeneneHHOro MHTerpaga s
HAXOXJCHUS TUIOIIAAM KpuBOJWMHEHMHOW Tpaneuuu. @dopmyna Hperotona—

Jletonuma. [lpuMepsl mpuMeHeHUsI UHTETpaia B (PU3KUKE U T€OMETPHH.

YpaBHeHMs U HEPABEHCTBA

PaBHOCUIIBHOCTD YpaBHEHU M, HEPABEHCTB, CUCTEM.

PanmonanpHbie, WppaliMOHaIbHbIC, MOKA3aTEIbHBIE U TPUTOHOMETPHUUYECKUE
ypaBHEHUSI W cucTeMbl. OCHOBHBIE TpPUEMBI HX pelIeHUs (pa3ioKEeHHE Ha
MHO>KHUTEJIN, BBEJICHUE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA, IPaQUUECKUI METO).

PannonanbHble, MppalMOHaIbHBIE, TOKA3aTEIBHBIE U MPUSOHOMEMPULECKUE

HepaeeHcmed. OcHOBHBIC INpUCMbl HX PCHICHUAI. Hcnonp3oBaHuE CBOMCTB U



rpadukoB QyHKIUI MU PELICHUN YpPaBHEHUN U HEPAaBEHCTB. MeTOl MHTEPBAJIOB.
N300paxeHne Ha KOOPAMHATHOM IMIJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHHUH U
HEPaBEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

[IpumMeHeHnE MAaTEeMATUYECKUX METOJOB JUISl PELICHHS CONEPKATEIBbHBIX
3aJa4 U3 pa3IMyHbIX 00JjacTe HayKW W NMpakTUKU. MHTepnperanus pesynbrara,

y4eT peabHbIX OTPaHUYCHUM.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPHUS BEPOSATHOCTEN

JJIeMeHTbl KOMOUHATOPUKHU

OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3ajJayd Ha TMOACYET 4YHuCia
pa3MelleHni, IEPECTaHOBOK, coueTaHuil. Pemenue 3agau Ha nepeObop BapUaHTOB.
®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIUEHTOB.

TpeyronpHuk Ilackans.

JJIeMEeHTbI TEOPUH BEPOSITHOCTEI

CoObITHE, BEpOSTHOCTh COOBITUS, CIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH.
Ionsamue o nesagucumocmu cobvimuil. [{uckpemuas ciyyanHas 6eiuyund, 3aKOoH
ee pacnpeoenenus. Yucnosvle xapaxmepucmuku OUCKDEMHOU  CAYHAUHOU

senuyunsl. Ilonsmue o 3axone OOIbUUX YUCE.

DJIeMeHTbI MaTeEMATHYECKON CTATHCTUKHU

[IpeacraBnenre AaHHBIX (TAOJHUIBI, AUMArpaMMbl, TpaduKu), eeHepanvbHas
COBOKYNHOCMb, 6blOOPKA, cpeoHee apupmemuueckoe, meouana. llowamue o
3a0dauax Mamemamuyeckou CmamucmuKu.

Pewenue npakmuviecKux 3a0ay ¢ NpumMeHeHuem 6epoAmHOCmMHbIX Memooos.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE
B3auMHOe pacnonokeHue IByX OpsIMBIX B mpocTpaHcTBe. [lapaiuienbHOCTH

npsMoil u  mnockoctu. [lapamnenbHocTs minockocTel. IlepneHANKYISpHOCTH



IPSAMOM M IIOCKOCTU. IleprneHnuKynsip W HAakJIOHHAsA. YTOJI MEXIy IpsAMOU M
IJIOCKOCTBIO. JIByrpaHHbII YTOJL Yron MEXKTY TTIOCKOCTSIMM.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

['eomeTpuyeckue mnpeoOpa3oBaHMs MPOCTPAHCTBA: MapaUICIbHBIA MEPEHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannenpHOe mMpoeKTUpOBaHUE. [L10wadb Opmo2oOHANLHOU NPOEKYUU.

N300paxeHne MpocTpaHCTBEHHBIX (PUTYP.

MHoOrorpaHHuKHU

Bepuunel, peOpa, rpaHu MHOrorpaHHuka. Paszeepmka. MHoeoepannble yeusi.
Buinyxnvie mnocoepannuxu. Teopema Sunepa.

[Tpuszma. Ilpsmas wu  naxaonnas  npusma. llpaBunbHas  mpusma.
[Mapamnenenunen. Kyo.

[Mupamuna. [IpaBunbHas mupamuaa. Ycevennas nupamuda. Terpadap.

CummeTpuu B KyOe, B mapaJlieenunese, B npusme u nupamuoe.

Ceuenust Ky0a, IPU3MbI U TUPAMUIBI.

[IpeacraBnenre O MpaBUIBHBIX MHOTOIpaHHUKaX (TeTpa’ap, KyO, OKTasAap,

JOJCKAdIP U UKOCAdIP).

Tes1a 1 MOBEPXHOCTH BpalllCHUA

[Mumuaap u Kouyc. VYceuenmwiti konyc. OcHOBaHUE, BBICOTa, OOKOBas
IOBEPXHOCTh, OOpasyromas, pasBeprka. Ocegvle ceuenus U  cedenus,
napanienbHvle 0CHOBAHUIO.

ap u chepa, ux ceuenus. KacamenvHnas niockocmo K cghepe.

N3Mepenust B reoMeTpuu

O6bem u ero u3mepenue. MaTerpanpHas ¢popmyna oobema.

@®opmynsl 06beMa KyOa, MPSMOYTOJIBHOTO TMapaljieNienuIeaa, MPU3MBL,
munHapa. Dopmynbl o0bema mnHpamMuabl W KoHyca. DOpMyIbl  IIJIOIMIATU

MOBEPXHOCTEN IMWIIMHIpa U KOHYyca. DopMyIibl 00beMa 1apa u miomaan chepsl.



[Tonobue ten. OTHOMIEHHS TUIOIIAAEH MOBEPXHOCTEH U 0OBEMOB MOJIOOHBIX

TCII.

KoopauHaThl 1 BEKTOPHI

[TpsimoyronbHas (JIekapToBa) cUcTeMa KOOpJAUHAT B IpocTpaHcTBe. Popmyia
PacCTOSIHUS MEXY IByMsI TOUKaMHU. Y paBHEHUS CHEPbl, nIOCKOCMU U NPAMOLL.

Bektopel. Monynb Bektopa. PaBeHCTBO BEKTOpOB. CJ0KEHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BEKTOpa MO HAINPABICHUSM. YTOII
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ock. KoopamHarsl BekTOpa.
CxkaysipHO€ IPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHue KOOPAMHAT U BEKTOPOB IIPU PELICHUM MAaTEMaTUYECKUX M

IMPUKIAIHBIX 3aaa4.

TEMATUYECKHWH IIJIAH
Konuuecmeo
Haumenosanue mem Cooeporcamenvhble TUHUU uacos
234

Beenenue 1
Pa3BuTHe NOHATUSA O YKCIIE AnreOpanyeckas 10
KopHuu, crenenu u norapumsl Anrebpanueckas, 36

TEOPETHKO-

(GyHKUIHOHATbHAS,

YpaBHEHUI 1 HEPABCHCTB
[TpstMble U MIIOCKOCTH B ['eomeTrpuueckas 20
IPOCTPAHCTBE
DneMeHThl KOMOMHATOPUKHU Croxactuueckas 8
KoopanHaTel 1 BEKTOPHI I'eomeTpuyeckas 20
OCHOBBI TPUTOHOMETPHUH AnreOpanyeckas, 36

TEOPETUKO-

(GyHKUIHMOHATBHAS,

YPaBHEHUI U HEPABEHCTB
®dyHKIUYU, UX cBoMcTBA U rpaduku. | TeopeTuko- 13
CreneHHble, MOKa3aTeIbHBIE, byHKIIMOHATBHAS
JorapuMUYECKUE U
TPUTOHOMETpUUYECKUE QYHKIIUU
MHororpaHHuKH I'eomerpuueckas 12
Tena u MOBEPXHOCTH BpAICHHUSI ["'eomeTpuueckas 4




Havana marematnueckoro ananuza | TeopeTuko- 36
byHKIIMOHATBHAS

N3mepenus B reoMeTpun ['eomerpuyeckas, 6
TEOPETUKO-
byHKIIMOHATBHAS

DneMEeHThI TEOPUH BEPOSATHOCTEM. CroxacTuueckas 12

DneMeHThl MAaTEMaTUYECKOM

CTAaTUCTHKHU

VYpaBHEHUSI 1 HEPABEHCTBA YpaBHEHUI 1 HEPABEHCTB 20

Hmozo 234

Bueayoumopuas camocmosamenvras paboma

IToaroroBka BBICTYIUIEHUH 110

3aJTaHHBIM Te€MaM, JIOKJIaJIOB,

pedeparoB, 3cce, UHIUBUAYATBHOTO 106

MPOEKTA C UCIIOIh30BaHUEM

UH()OPMAITMOHHBIX TEXHOJIOTUH U

Ap.

lIpomedsxxcymounas ammecmayus 8 hopme sxK3ameHa
Bcero | 234
XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOU JEATEJIBHOCTHU
CTYAEHTOB
Cozlep)lca}me XapaKTepl/ICTI/IKa OCHOBHBIX BU/10B y‘:l‘eﬁl-[Ol\/:I‘ JEATECJIBbHOCTH (Ha
oGysenust YPOBHe Y4eOHBIX /1eiicTBHI)
BBC,[[CHI/IC O3HaKoOMJIEHHE C POJIBIO MATECMATHUKH B HAYKC, TCXHHUKE, DKOHOMUKE,

I/IH(bOpMaIII/IOHHI)IX TEXHOJOTHUAX U HpaKTH‘IeCKOﬁ JCATCIIBHOCTH.
O3HakoMJIEHHE C LIETSIMU U 331a4aMy U3y4eHHsI MaTeMaTUKU TIpU
ocoenuu npodeccuii CI10 u cnennansaocreit CI1O

AJITEBPA

Pa3zButHe oHATHA O
HHUCJIIC

BrinonHenue apudmerndeckux AeHCTBUN HaJl YUCIIaMU, coyeTas
YCTHBIE Y TUCbMEHHBIE PUEMBI.

Haxoxxaenne npuOInKeHHbIX 3HAUYCHUH BEIMYMH U TIOTPEIIHOCTEN
BBIYHCIICHUH (aOCOIIOTHON U OTHOCUTEIBHON); CPABHEHHE YHCIIOBBIX
BBIPAKCHUIA.

HaxoxpaeHue omnbok B npeoOpa3oBaHUsIX U BBIUMCICHUSIX

Kophu, crenenu,
sorapudmsl

O3HaKOMJIEHHE C IOHITHEM KOPHsI N-il CTENEHHU, CBOWCTBaMU
paZvKaloB U MpaBUIaMH CPAaBHEHUS KOPHEH.

DopMyIMpPOBAaHUE ONIPENEIEHUS KOPHS U CBOMCTB KOPHEM.
Boruncnenue u cpaBHeHHE KOPHEH, BHITOTHEHNE TPUKUIKN 3HAYCHUS
KOpHSL.

[IpeoOpa3oBanue YMCIOBBIX OYKBEHHBIX BBIpAKEHUI, COIEepKALIUX
paauKabl.

Brinonnenue pacueroB no Gopmynam, CoepKaliuM pagruKaibl,
OCYILECTBIISAS HEOOXOIUMBIE TOICTAHOBKH U MIPE0Opa3OBaHMSL.
OrnpenenieHne paBHOCUIIBHOCTH BBIPAXEHUN € paauKaiaMu. Pemenne
HppalMOHAJIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTETEeHU C AeMCTBUTEIbHBIM MTOKA3aTEIEeM.
HaxoxeHre 3HaueHul CTEeNeHHU, UCIIOb3Ysl MPH HE0OXOMMOCTH




MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-1 CTETICHH B BUJIE CTETICHU C IPOOHBIM
MoKazaresiaeM U Hao0OopoT.

@opMyIMpPOBaHHUE CBOWCTB CTENECHEN. Briunciaenue crenexen ¢
palrOHANIBHBIM [1I0KA3aTENEM, BBIIIOIHEHUE TPUKUIKHA 3HAUCHUS
CTEIICHHU, CPABHEHHUE CTEIICHEM.

[Ipeobpa3oBanre YMCIOBBIX M OYKBEHHBIX BBIPAXKECHHM, COIEPIKaLINX
CTEIICHU, IPUMEHSISI CBOKMCTBA. PellleHrE MOKa3aTeIbHbIX YPABHEHHUI.
O3HakoMJIEHHE C MPUMEHEHHEM KOPHEUN U CTEIIEHEN MPU BBIYMCICHUH
CpPEAHUX, ACICHUU OTPE3KA B «30JI0TOM CEUEHUM». Perienune
MPUKJIAJHBIX 33/1a4 Ha CJIOXKHBIE MPOIICHTHI.

ITpeobpa3oBanue
anreOpanvecKux
BBIPAKCHUI

BrimonHenue npeoOpa3zoBaHuil BRIpaKEHUH, MpUMeHEHHE GopMyT,
CBSI3aHHBIX CO CBOMCTBaMU CTENICHEW U JIorapu(MOB.
Omnpenenenne 00JIaCTH JOITYCTUMBIX 3HAYCHHUH JIOTapu(PMUIECKOTO
BbIpakeHus1. Penenune jorapuMU4eckux ypaBHEHHIA.

OCHOBbBI TPUTOHOMETPUHA

OCHOBHBIC TTOHATHS

N3ydenue painaHHOro METO/1a U3MEPEHUS YIIIOB BPAILIEHUS U UX CBS3H
¢ TpagycHoi Mepoil. 3o00paxeHue yrioB BpalleHusl Ha OKPY>KHOCTH,
COOTHECEHHE BEJMYHHBI YTJIa C €T0 PACIIOJI0KEHUEM.
dopmynTupoBaHHE ONPENEICHUN TPUTOHOMETPUIECKUX (DYHKITHHA JIs
YTJI0B MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHHE UX B3aUMOCBS3H.

OcHOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS

TPUTOHOMETPHUUYECKHIE | BBIYMCIICHUS 3HAUYCHUI TPUTOHOMETPUIECKUX (PYHKIUI 11O TOHHOW U3

TOKJECTBA HUX

[TpeobpazoBanus N3yuenne 0CHOBHBIX (pOPMYIT TPUTOHOMETPUU: (POPMYJIIBI CIIOKEHUS,

OPOCTENIINX yIBOEHUS, IPEOOpa30BaHMsI CyMMbl TPUTOHOMETPUUYECKUX (QYHKLUH B

TPUTOHOMETPHUYECKHUX | MPOU3BEIACHNE U TPOU3BEACHUS B CYMMY M IPUMEHEHHE MTPH

BBIpKEHU I BBIUMCIIEHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHHS U
YIPOLIEHHUS €rO.
O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHH TOUYEK Ha €AMHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX ISl JOPMYI IPUBEACHUS

[Tpocreiimme Pemienue no ¢popmynam ¥ TPUrOHOMETPUUYECKOMY KPYT'y IPOCTEHIINX

TPUTOHOMETPHUYECKHE | TPUTOHOMETPHUYECKUX YpaBHEHUH.

yYpaBHEHHUS U [TpumeHeHMe OOIIMX METOJIOB PELlIeHNUs ypaBHEHUH (TpUBEIeHUE K

HEPaBEHCTBA JMHEIHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUsI Ha MHOXKUTEIH, 3aMEHbI
MEPEMEHHON) MTPU PELICHUH TPUTOHOMETPUYECKUX YPaBHEHUH. Y MeHue
OTMEYaTh Ha KPYTe PeMICHHsI MPOCTEHINX TPUTOHOMETPUIECKUAX
HEPaBEHCTB

Apkcunyc, O3HaKOMJIEHHE C TOHITHEM OOPaTHBIX TPUTOHOMETPUUECKUX (YHKITHI.

apKKOCHHYC, W3yuenue onpeneneHnii apkcuHyca, apkKKOCHHYca, apKTaHTeHca 4Kca,

APKTAHI'CHC YUCIia

(dhopMyIMpoBaHHE UX, U300paKEHNE HA EMHUYHON OKPYKHOCTH,
IIPUMEHEHHE ITPH PEIICHUN YPaBHEHUM.

®YHKIIMU, UX CBOMCTBA U TPA®UKH

OyHKIMH.
[TonsaTue o
HENPEPBIBHOCTH

byHKIIUN

O3HakoMJIEHHE C IOHATHEM IIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN
MEX/1y IEPEMEHHBIMH.

O3HakoMJIEHHE ¢ TOHSATHEM TpadrKa, onpeiesieHne MPUHAIEKHOCTH
ToukHu rpaduky ¢pyHkuuu. Onpenenenue no Gopmyiie npocreiiei
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxxenue no popmyne ogHoi
NIEPEMEHHON uepe3 ApyTHe.

O3HakoMJIEHHE ¢ omnpeziesieHueM QyHKINH, (OPMYJIHPOBAHHE €TO.
Haxoxxaenue o0nacti onpeaeneHus U 00JIacTH 3HaYeHUH (PYHKIUH.




CgoiicTBa QyHKIIUH.
['paduueckas
UHTEPIIPETALINS.
ITpumepsl
(GyHKIIMOHATBHBIX
3aBUCUMOCTEN B
pealibHBIX Ipoleccax
U SIBJICHHSIX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATIBHBIX 3aBUCMOCTEN B
peaJIbHBIX MpoLEcCax U3 CMEXHBIX TUCLUIUINH.

O3HakoOMJIEHHE € JOKa3aTebHBIMH PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOM 1 KBaApaTHYHOU (QYHKIUH, TPOBEACHNE
HCCIIEA0BaHUS JTMHEHHOM, KyCOYHO-TUHEHHOM, TPOOHO-TMHEHHOUN 1
KBaJpaTU4IHON (PyHKIMIA, TocTpoeHue ux rpaduxos. [locTtpoenue u
yteHue rpaduxoB pyHkuui. Mccnenopanue GyHKIINH.

CocraBienue BUI0B QYHKIUH 110 TaHHOMY YCIIOBHIO, PELICHHE 3314
Ha SKcTpeMyM. Brinonnenue npeobpazoBanuii rpaguka GyHKIMU

Ob6patnble QyHKIIH

[TpumeneHne cBOWCTB (PYHKLUH MPU UCCIIEOBAHUYN YPAaBHEHUH U
pelIeHnN 3a1a4 Ha SKCTpeMyM. O3HaKOMIIEHUE C IIOHATHEM CIIOKHOU

GbyHKIIIHN

CrencHHEIE,
MOKa3aTeIbHbIE,
jorapudmuueckue u
TPUTOHOMETPHUICCKHE
byukun. O6patHbie
TPUTOHOMETPHYCCKHE

byHKIIUN

Brruucnenue 3naueHuit yHKIHUMA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenre MOJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpIUHATAM U
Ha000pOT.

Hcnonb30Banne CBOMCTB PYHKIIMIA JUISI CPABHEHUH 3HAYCHUH CTETICHEH
U JorapupMoB.

[TocTpoenne rpadKOB CTENEHHBIX U JIOTApUPMHUECKUX ()YHKIIHH.
Pemienue nokazaresibHbIX U JIOrapu(PpMUUECKUX YPaBHEHUHN U
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C IOHATHEM HENPEPhIBHOM MeproAndecKoil pyHKIUH,
(dbopMyIHpOBaHUE CBOMCTB CHHYCA H KOCHHYCA, TOCTPOSHHE X
rpaduKoB.

O3HakoMJICHHE C TIOHATHEM FapMOHHYECKUX KOJICOaHUH U IpUMeEpaMu
rapMOHUYECKUX KoJeOaHH JUIs ONMcaHMs IPOLECCOB B (hr3MKe U
JIpyrux o0nacTax 3HaHUusl.

O3HakoMJIEHHE C MIOHATHEM Pa3pbIBHON NEpHOANYECKO QyHKIIH,
(dbopMyIHpOBaHNE CBOMCTB TAaHTEHCA M KOTAHTEHCA, IIOCTPOCHUE UX
rpaduKoB.

[IpumeHneHue cBONCTB PYHKIMI ISl CpaBHEHUS 3HAUEHUN
TPUTOHOMETPUUYECKUX (PYHKLUH, pEIICHUs] TPUTOHOMETPUYECKUX
ypaBHeHUH. BrinmonHeHune npeodpas3oBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTenbHOCTHU

O3HaKOMJIEHHE C TOHSTUEM YHUCIIOBOW MOCIIEA0BATENbHOCTH,
criocobamu ee 3aJaHusl, BHIYUCICHUSIMU ee WieHOB. O3HaKOMIIEHHE C
BBIYMCIICHHEM CYMMbI OECKOHEYHOTO YHUCIIOBOTO Psijia Ha IPUMEPE
BBIYHCIICHHUS CYMMBI O€CKOHEUHO YObIBaroIei mporpeccun. Pemenue
3a/1a4 Ha IpUMeHeHne HOPMYJITbl CYMMBI OECKOHEYHO YOBIBAIOIIEH
T€OMETPUYECKON MTPOTPECCUU

IIpousBoaHas u ee
[IPUMEHEHHUE

O3HaKOMJIEHHE C TOHSITHEM IIPOU3BOJHOM.

Wzyuenue u popMynupoBaHUE €€ MEXaHUYECKOTO U T€OMETPHUECKOTO
CMBICIIA, U3yYEHUE AITOPUTMA BBIUNCIEHUS ITPOU3BOJHON HA pUMEpE
BBIUMCIIEHUS] MTHOBEHHOW CKOPOCTH M YIJIOBOTO KO3 uineHTa
kacatenbHOU. CocTaBlieHUE YpaBHEHUS KacaTeIbHOW B 00IIIEM BHJIE.
VYcBoenue npasui 1udepeHupoBaHms, TaOIHUIBI TPOU3BOIHBIX
3JIEeMEHTapHbBIX PYHKIMHA, IpUMEHEeHUe A1 AMPPepeHInpPOBaAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.

N3ydenue TeopeM o CBA3M CBOWCTB (DYHKIIUU U IPOU3BOJIHOM,
(opMyIHpOBKaA HX.

[IpoBeaeHMe C MOMOIIBIO MPOU3BOIHOM HCCIIEIOBAHUS (DYHKITUH,
3aanHOM (popmynoil. Y cTaHOBIEHHE CBSA3H CBOMCTB (DYHKITUU U
MIPOM3BOJIHOM 10 UX rpadukam. [IpuMenenne npon3BoaHON AJist




peleHus 3a/1a4 Ha HaX0XIeHHUe HauOOoJIbLIEero, HAMMEHBIIIErO 3HAaYEHUs
1 Ha HAXOKJEHHUE dKCTpEMyMa

[TepBooOpasnas u
HUHTETpaI

O3HakoMJIEHHE C MOHATHEM MHTErpaia u nepBooOpasHoil. M3yuyenue
MpaBUJIa BEIYMCIICHUS TEpBO0Opa3Hoi 1 Teopembl HproToHa-JleitOnuma.
Pemenue 3amad Ha CBsA3b IEPBOOOPA3HON U €€ IPOU3BOIHOM,
BBIUUCIICHUE [TEPBOOOPA3HON IS JAaHHOM (DYHKITHH.

Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpaja Ui BEIUUCIICHUS
(U3NYECKUX BEJTMYMH U TUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CUCTEMbI ypaBHEHUI
HepasenctBa u
CUCTEMbI HEPABEHCTB
C IByMs
MePEMEHHBIMU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJEHUSAMH O KOPHAX
areOpandeckux ypaBHEHUH, IOHATUSAMH UCCIIEOBAaHUS YPaBHEHUH U
CUCTEM ypaBHECHUH.

N3y4yenne Teopun paBHOCWIBHOCTH YPABHEHHUH U €€ IPUMEHEHMUSL.
IToBTOpEHME 3alIUCH PELICHNS CTAHAAPTHBIX YPAHBEHUN, IPUEMOB
peoOpa3oBaHusl ypaBHEHUH JUIsl CBEJCHUS K CTAaHJApPTHOMY
ypaBHEHUIO. Pelienne panuoHalbHbIX, UPPAalMOHAIBHBIX,
[I0Ka3aTeIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Hcnonp3oBanne CBOKMCTB U TpaduKOB (DYHKIMIA IS pelIeHUs
ypaBHeHUN. IIoBTOpeHrEe OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenue ypaBHeHUH ¢ IPUMEHEHUEM BCEX TPUEMOB (pa3ioKEHUs Ha
MHO>KHUTEJIH, BBEICHUSI HOBBIX HEU3BECTHBIX, [TOJICTAHOBKH,
rpadguyeckoro merona). Pemenue cucteM ypaBHEHUH C MPUMEHEHHEM
pa3nuyHbIX cr1oco00B. O3HaKOMIIEHHE € OOIMMH BOIIPOCAMHU PELICHUS
HEPaBEHCTB U UCIIOJIb30BaHUE CBOMCTB U TpapuKOB QYHKIHHA IpH
pELIEHNN HEPABEHCTB. PellieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHHUEM Pa3IMUHBIX cI0c000B. [IpruMeHnenne MmareMaTu4ecKkux
METOJIOB JJISl PELIEHUS COAEPKATENBHBIX 3a/1a4 U3 Pa3JIu4HbIX
oOyactell HayKH U NpakTUKU. IHTepripeTupoBaHue pe3yabTaToB C
Y4E€TOM PEAIbHBIX OTPaHUYCHUIN

3JEMEHTHI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEN U CTACTUTHKHA

OCHOBHBIE TOHATHUA
KOMOMHAaTOPUKHU

N3yuenue npaBuia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIIEHUN
KOMOMHATOPHBIX 3a/1a4. Pemienne koMOMHAaTOPHBIX 3a7ja4 METOIOM
nepebopa U Mo MpaBUITy YMHOXKEHHUS.

O3HaKOMJIEHHE C TOHITUAMU KOMOMHATOPUKU: pa3MELEHUsIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (POpMYJIaMHU JJIsl UX BBIYUCICHHUS.
OObscHeHre U TpuMeHeHue GopMyJI JIIsl BBIYUCIICHUS pa3MeIleHNH,
MIEPECTaHOBOK M COYETAaHUM NpU peleHuy 3aaad. O3HaKOMIJIEHHE C
6unomoM HbroToHa u TpeyronsHukoM Ilackans. Pemenue
MIPaKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM IOHATUHN U NTPaBUII
KOMOMHATOPUKHU

OJIEMEHTHI TCOpHUHN

I/I3y‘{eHI/IC KJIACCUYCCKOI'0 OPCACIICHUA BEPOATHOCTH, CBOICTB

BEPOATHOCTEH BEPOSTHOCTH, TEOPEMBI O CyMMe BeposiTHOCTel. PaccmoTpenue
IIPUMEPOB BBIUUCIIEHUS BEPOATHOCTEN. PelieHre 3a1a4 Ha BEIYUCIIEHUE
BEPOSITHOCTEH COOBITHIA

[TpencraBnenue O3HaKOMJIEHHE € IPEICTABICHUEM YHCIOBBIX TaHHBIX U X

JAHHBIX (TaOIULIBI, XapakTepucTHKamMu. PemieHue npakTuyeckux 3a1a4d Ha 00paboTKy

JIMarpaMmabl, YHUCJIOBBIX JIAHHBIX, BBIUUCIEHUE UX XapaKTEPUCTHUK.

rpaduxmn)

I'EOMETPUSA

[Tpsimble ¥ TIIOCKOCTH
B IIPOCTPAHCTBE

CDOpMy.]'IPIpOBKa 1 NpUBCACHUC NJOKA3aTCIbCTB IPU3HAKOB B3AUMHOI'O
PACIIOIOKCHUA MTPAMBIX 1 IIockocteii. Pacmo3naBanue Ha YCpTeIKAX U
MOJCIIAX PA3JIMIHBIX CIIYyYdCB B3AUMHOTO PACIIOJIOKCHUSA TTPAMBIX U




IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUIM.

DopMyIMpPOBAHUE ONIPENEICHUN, IPU3HAKOB U CBOMCTB IapaJIJICIbHBIX
U NEPIIECHIUKYJIAPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JINHEHHBIX YIJIOB.
BrinosnHeHne nocTpoeHus yriioB MEXy MPSIMBIMU, IPSIMON U
IJIOCKOCTBIO, MEXKTy IIJIOCKOCTSIMU 110 OIIMCAHUIO U PACIIO3HABAHUE HX
Ha Mojeisax. [I[puMeHeHrne Npru3HakoB U CBOVMCTB PACIOIOKEHUS
IPSIMBIX U IIJIOCKOCTEN MpH peleHuu 3a1ad. M3o0paxenue Ha
PUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEIISIX IEPIIEHIUKYIIIPOB U
HAKJIOHHBIX K INIOCKOCTH, NPSIMBIX, NIapaJuIeIbHBIX INIOCKOCTEH, YIIIOB
MEXy IPSIMOI U TUIOCKOCTBIO M 000CHOBaHKE MOCTpoeHU. Pemenue
3a/1a4 Ha BBIYMCIICHUE FEOMETPUUECKUX BelnUunH. ONHUChIBaHUE
paccTosiHUSA OT TOUKH JI0 IIJIOCKOCTH, OT MPSMOH 10 IIIOCKOCTHU, MEXKTY
IJIOCKOCTSIMU, MEKY CKPEIIMBAIOIIMMHUCS MIPSIMBIMH, MEXKIY
MPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM cyiiecTBOBaHUS, cBOMCTBA). M300pakeHne Ha yepTexax u
MOJIEJIIX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX CyXxJeHui. OnpeneneHue u
BBIUMCIIEHUE PAcCTOSIHUN B mpocTpancTie. [Ipumenenne hopmyn u
TEOpEM IUIAHUMETPUHU JUIs pelieHus 3a1ad. O3HaKOMIIEHUE C IOHITHEM
[IapaJuIeJIbHOTO IPOEKTUPOBAHUSA U €ro cBoiicTBamu. [Ipumenenue
TEOpUU JJ1s1 000CHOBAHUS IOCTOPEHHUHN U BBIYUCICHUH.
ApryMEHTUpOBaHUE CBOUX CYKJIEHUHI O B3aMMHOM PacIOJIOKEHUN
MPOCTPAHCTBEHHBIX (pUTYp

MHoOrorpaHHuku Onucanue U XapaKTepUCTUKA Pa3JIUYHbIX BUJJOB MHOIOI'PaHHUKOB,
NepevYrCcIeHNe UX JIEMEHTOB U CBOMCTB. M300paxxkeHue
MHOT'OT'PaHHUKOB U BBIIIOJIHEHUE MIOCTPOEHUS Ha U300paKEHUSX U
MOJIEJISIX MHOTOI'PaHHUKOB. BpIunCIIeHNE JIMHEWHBIX JIEMEHTOB U
YTJIOB B POCTPAHCTBEHHBIX KOHPUTypaLUsiX, apryMEHTUPOBAaHUE
CBOUX CYKIEHUH. XapaKTepUCTUKA U U300paKeHNEe CEUCHHUS,
BBIYMCIICHHE IUIOIIaeH nmosepxHocrei. [loctpoenne npocrenmmx
ceueHMi KyOa, mpu3Msl, nupamuibl. [Ipumenenne GpakToB U cBeJeHUN
u3 maHuMeTpun. O3HaKOMIIEHUE C BUJIaMU CUMMETPUH B
IIPOCTPaHCTBE, POPMYIUPOBAHUE ONPEIECTCHUI U CBOMCTB.
XapakTepucTuKa CHMMETPHH TeJl BPALLICHUSI 1 MHOTOT'PaHHUKOB.
[IpuMeHeHne CBOWCTB CUMMETPHH IIPU PEILICHUH 3a1au.
Hcnonp3oBaHue NpHOOPETEHHBIX 3HAHUN AJIS1 MCCIIEJOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4. M300pa’keHne OCHOBHBIX
MHOTI'OIPaHHUKOB U BBIITOJIHEHUE PUCYHKOB I10 YCIOBUSAM 3a4a4.

Tena u noBepxHoct | O3HaAKOMJIEHHE C BUJIaMH TeJ BpalleHusl, GOpMyIUPOBAHHUE X
BpAIlCHUS ONpeAeeHu! U CBOMCTB. POPMYIIMPOBAHUE TEOPEM O CEUEHUU IIapa
TUTOCKOCTBIO M IJIOCKOCTH, KacaTenbHO Kk chepe. XapakTepucTuka u
n300paXkeHue TeJ BpallleHHs, UX pa3BepTKU, ceueHus. Pemenre 3anau
Ha IIOCTPOEHUE CEUEHUH, BBIYMCIEHUE ITINH, PACCTOSHUH, YIJIOB,
momanaei. ITpoBenenne 1oka3aTesbHBIX PACCYKACHUN PU PELICHUN
3ana4. [I[pyumeHeHne cBOMCTB CUMMETPHH IIPU PELIEHUH 3a/1a4 Ha Tea
BpallleHus, KoMOnHauuo tei. 300pakeHne OCHOBHBIX KPYTJIBIX TeNl U
BBINIOJTHEHUE PUCYHKA 10 YCIOBHIO 33/1a4U

W3mepenus B O3HakoMJIEHHE ¢ TOHSITUAMH IJIOUIAIU U 00beMa, aKCHOMaMH U
TEOMETPUH cBoiicTBaMHU. Penienne 3a1a4 Ha BEIYMCICHHE MIJIOMAAEN MIIIOCKUX
¢buryp ¢ npuMeHeHHEM COOTBETCTBYIOIUX (GOpMYIT U HaKTOB U3
IIaHuMeTpun. MzyueHne TeopeM o BBIUMCIEHUN 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, pelICHHUE 3a/1a4 Ha MPUMEHEeHHe Gopmy




BbIUMCIICHUS 00beMOB. M3yuenune ¢hopMy /Ui BIYMCIEHUS TUIOIIaaei
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJ BpalieHHs. O3HaKOMIIEHHE C
METO/IOM BBIYHMCIICHUS TUIONIA/IM TOBEPXHOCTHU cephl. Pemenue 3agau
Ha BBIYMCIIEHHE TUIONIA/IeH TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ

KOOp,Z[I/IHaTBI u O3HaKOMIICHHE C TOHITHEM BEKTOpA. I/I3y‘IeHI/IC HeKapTOBOﬁ CHUCTEMBbI

KOOpJMHAT B IPOCTPAHCTBE, TOCTPOCHUE I10 3aIaHHBIM KOOPAUHATAM
TOYEK U IUIOCKOCTEW, HaXOKEHUE KOOpAUHAT Touek. Haxoxnenue
yYpaBHEHU OKPYKHOCTH, c(pephl, TUIOCKOCTH. BhIaucienne pacCcTosTHHMA
MEXIy TOUKaMu. 3yueHne CBOMCTB BEKTOPHBIX BEJIMUMH, ITPaBUI
pa3JioKEHUsI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUJI
HAax0KJIeHUs KOOPANHAT BEKTOPA B IPOCTPAHCTBE, IPABUII IEUCTBUI C
BEKTOpPaMH, 3aJJaHHBIMHA KoopinHaTamMu. [I[pumenenre teopuu npu
pelIeHny 3a/1a4 Ha IeUCTBUS C BeKTopamu. M3ydueHue ckanspHoro
MPOU3BECHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS MPSIMOM U TIIIOCKOCTH.
[IpuMeHeHne Teopuu Npy PEIICHUH 3a7a4 Ha JEHCTBHS C BEKTOPaMH,
KOOPJMHATHBIN METOJI, IPUMEHEHHUE BEKTOPOB JIJISl BBIYMCIICHUS
BEJIMYUH YTJIOB U paccTOSSHUNA. O3HAKOMIJIEHHUE C JI0Ka3aTeIbCTBAMU
TEOPEM CTEPEOMETPUH O B3aUMHOM PACIOJIOKEHUH NIPSAMBIX U
IJIOCKOCTEH C MCNOJIb30BAHUEM BEKTOPOB

PEKOMEHJAYEMAS JIMTEPATYPA

s cryaeHToB
. Anumoe L. A. u op. MatemaTuka: ajireOpa U Hadajga MaTEMaTUYECKOTO
aHanu3a, reomeTpusa. Auredpa M Hayaja MaTEMaTHYECKOro aHalln3a
(6azoBbii 1 yrayOneHHsbIi ypoBHH).10 -11 knacesl. — M., 2014.
. Amanacan JI.C., Bymy3zoe B.®., Kaoomyes C.b. u Op. Maremaruka:
anrebpa M Hauyaja mMareMathdyeckoro ananuza. ['eometpus. ['eomerpus
(6azoBbIii 1 yrayOneHHslil ypoBam). 10 -11 knacesl. — M., 2014.
. Kongeun FKO.M., Trxauesa M.B., ®@edeposa H.E. u op. Maremaruka:
anrebpa M Hayajga MaTeMaTHYEeCKOro aHanuza. Anredpa M Hayana
MaTeMaTH4YEeCKOro aHanausa (6a30BbIi U yriyOieHHbIN ypoBHH).10 Kacc
/ mox pen. A.b. XKwmwxkuenko. — M., 2014.
. Konseun FKO.M., Tkauwesa M.B., ®@eoeposa H.E. u Op. MaremaTuka:
anrebpa W Hayvajga MaTeMaTHYEeCKOTO aHanmm3a. Anredpa W Hauana
MaTeMaTH4eCKOro aHanusa (6a30BbIi U yriayOneHHbIN ypoBHH).11 Kinace

/ mox pen. A.b. Kuxuenko. — M., 2014.

s npenogasareJiei




1. ®enepanpHblil 3akoH OT 29.12.2012 Ne 273- ®3 «O0 00pa3oBaHUH B
Poccniickon @enepanum».

2. Ilpuka3z MunucrepctBa oopazoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 YTBEPKICHUU denepanbHOTO roCyJapCTBEHHOTO
oOpa3oBaTeILHOIO  CTaHAapTa  cpeaHero  (MOJIHOTO)  0OIIero

o00pa3oBaHUsI.

3. Ilpuxaz MunucrepctBa obpazoBanusi U Hayku PD ot 29.12.2014 Ne
1645 «O BHecenun usmenenuit B [Ipuka3z MunucrepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®@enepaumn ot 17.05.2012 Ne 413 ««O6
YTBEPKICHUH (PeAepaJbHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbHOTO

CTaHJapTa CpeJaHero (TIOJIHOT0) O0IIEro 00pa3oBaHMM.

4. Tlucemo JlemapraMeHTa TOCYJAapCTBEHHON TOJUTUKHM B  cepe
noAroToBku padounx kaapoB u IO muHucTrepcTBa 00pa3oBaHus U
Hayku P® ot 17.03.2015 Ne 06-259 «PexoMeHmanuu 1no opraHu3zanuu
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TpeOboBaHmii  (enepaibHBIX  TOCYAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJapTOB U MOJy4aeMoil mpodeccuu Win CIEeNUaTbHOCTH CPEIHETO

PO EeCCHOHATIEHOTO 00pa30BaHUS.

5. bawmaxos M.U. Maremaruka: kH. Jlnsg mnpenomaBatens: MeETOJ.

rmocooue.- M., 2013

6. bawmarxos M.HU., I[lvicanos I[II.HM. Metonudeckoe mocodue s

nmoarotosku kK EI'D.- M., 2011.

HNHuTepHeT-pecypcsl

1. www.fcior.edu.ru (MadopmarmioHHbie, TPEHUPOBOYHBIE U KOHTPOJLHBIC

MaTepHuabl).

2. www.school-collection.edu.ru (Eaunas xoyiekius mudpoBbIx

o0pa3oBaTeIbHBIX PECYPCOB).


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/




