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Paboyass mporpamma y4deOHoro mnpeamera «MartemaTnka» paspa0doTaHa Ha OCHOBe
cJ1eyIOIHX JOKYMEHTOB!

- ®@enepasbHOr0 TOCYAAPCTBEHHOTO  00pa30BaTELHOTO  CTAHJAPT CPEJHEro  OOIIero
00pa3oBaHus, YTBEPKICHHOTO IMpHUKa3oM MuUHHUCTEpCTBa 00pa3zoBaHMsl UM Hayku Poccuiickoii
®enepanun ot 17 mag 2012 r. Ne 413;

- IlpumepHOl OCHOBHOW 00pa30BaTENIBHONW MPOTPAMMBI CPEIHETO 00Iero oOpa3oBaHUs.
Opnobpena pemnienneM ¢eaepalbHOTO Y4eOHO-METOAMYECKOTO OOBEAMHEHHS] MO OOIIeMy
obpazoBanuto (mpotokon oT 28 utons 2016 1. Ne 2/16-3);

- OcHOBHOW 00pa3zoBaTeNbHONW TpOrpaMMoil cpemaHero oobOmero obpazoBanuss MKOY
«IIImakoBcKas cpemHsis 001meo0pa3oBaTeIbHAS IIKOJIAY.

Jannas pabouast mporpaMma OpuEeHTHPOBaHA Ha UCTIOJIb30BaHUE yueOHnKoB A.I". Mep3isika :
Anrebpa W Havyasia Maremarmdeckoro aHaimza. [eomerpus 10 wimacc: y4eOHMK ist
oOyuaromuxcst o0pazoBatenbHbIX opranuzammii/ A.I'. Mepansik, B.b. [ononckwuii, M.C. Skup. —
M. :Benrana-I'pad, 2019.

Anrebpa W HayaJla MaTeMaTHYeCKOro aHaim3a. | eomeTpus 11 xmacc: ydeOHHMK aJis
oOyuaromuxcst oopazoBatenbHbIX opranuzanmii/ A.I'. Mepansik, B.b. [ononckwuii, M.C. Skup. —
M. :Benrana-I'pad, 2019.

JlanHass mporpaMMa COOTBETCTBYET MHCCHH OOpa3oBaTeIbHOM OpraHu3aliu: «YUuTh,
pa3BuBas M pa3BUBA’ACHY», HesM U 3amadamM MBOY «BugnoBckoit COI Ne5 ¢ yriayOGiaeHHBIM
U3YYEHHEM OTHEJIbHBIX TMPEIMETOB», SBIAETCS MPOINEAEBTUKON  YyriayOJeHHOMY H3y4YEHHUIO
IpeMeTa B CTapIIUX KJIACCaX, pa3BUBACT JIOTHUECKOE MBILIUIEHUE, CIOCOOCTBYET MPOJIBUKECHUIO
HIKOJILHUKOB B OOIIeM pa3BUTUH, (OpMUPYET 3HaHMs, YMEHUS MU HaBBIKM HEOOXOIMMbIE
YUEHHKY B )KU3HH, (POPMHUPOBAHNE YHUBEPCAIBHBIX Y4eOHBIX IEHCTBUM.

VYuebnsrii iian OOIT OOO oTBOAMT Ha U3yYeHHUE anreOpbl M Hayalla MaTeMaTH4YeCKOTO
ananmm3a. ['eomerpus B 10-11 kmaccax cpemHel mKojabl 6 ydeOHBIX YacoOB B HENETIO B TCUCHUE
KaXJ10ro rojga ooydenus, scero 420 yacos.

ABTOpCKasi mporpamMma paccuMTaHa Ha 35 Hemenb Mo 6 4acoB B HEACII0 B TEUCHHE
KaXaoro roga oOyudeHusi. B urTore Ha mpenojaBaHue anreOppl U Hadalla MaTeMaTHYECKOTO
ananmu3a. ['eomerpus B 10-11 knaccax orBoautcs 210 yacos.

N3yuenune anreOpsl 1 Havyajla MaTeMaTHYECKOTO aHaiau3a. ['eoMeTpus 1Mo JaHHOUM mporpamme
CHocoOCTBYeT (POPMHUPOBAHMIO Y YUAIIMXCS JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX
pe3ynbTaToB 00yueHus1, coOOTBeTCcTBYIONMX TpeboBanusiMm @I'OC OOO.

JInuyHOCTHBIE pe3yabTaThI:

1) BocnuTaHME POCCHUMCKOM TpakJaHCKOM HWACHTUYHOCTU: IaTPUOTHU3MA, YBaKEHUA K
OtedecTBY, 0OCO3HAHUS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOIl HAYKU;

2) QopmupoBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILLECTBEHHOM MPAKTUKU;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO U
€caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH KU3HU; CO3HATEIHHOE OTHOIIEHUE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOM MPodecCHOHANBHON 1 00IIEeCTBEHHON NesTeIbHOCTH;

4) oco3HaHHBIN BBIOOp Oyaymiel mpodeccuoHaaIbHOM NeATeTLHOCTH Ha 0a3e OPUEHTUPOBAHKS B
mupe mnpodeccuii 1 Mpo(ecCHOHANBHBIX TMPENNOYTCHUH; OTHOIIEHHE K NPOo(hecCHOHAIBHOM
NESATEIbHOCTH KaK K BO3MOXKHOCTH y4yacTHsl B PEHICHMHM JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX M  OOIICHAIIMOHAIBHBIX  MpobieM; (OpPMHUPOBAHHE  YBAXKUTEIHHOTO
OTHONICHHUS K TPYY, Pa3BUTHUE OIbITA YYaCTUS B COLIMATILHO 3HAUNMOM TPY/IE;

5) yMeHue KOHTpOJIUPOBATh, OIICHWBATh M AHAIM3UPOBATH MPOIECC U pe3yiabTaT y4eOHOH u
MaTeMaTHYeCKOM 1eATeIbHOCTH;

6) YMEHHE yIpaBIIsATh CBOSH 1M03HABATEIBHON EATEIEHOCTHIO;



7) yMeHHE B3aMMOJEICTBOBATh C OJHOKIACCHUKAMM, I€TbMU MJIAJIIEr0 BO3pacTa U B3pOCIBIMU
B 00pa30BaTeIbHOM, 00IIECTBEHHO-TTOIE3HOM, Y4eOHO-NCCIIEA0BATEIbCKOM, MPOSKTHON
U ApYTUX BUJAX ACSTEIbHOCTH;

8) KpUTUYHOCTH MBIIUICHUS, WHUIMATHBA, HAXOAYMWBOCTb, AKTUBHOCTb MpPHU pPELICHUU
MaTeMaTUYECKUX 3aad.
MeTtanpeameTHble pe3yJabTaThl:

1) yMeHue caMOoCTOSTENbHO ONPEIENATh e CBOSH AEATENbHOCTH, CTaBUTh U (DOPMYIHPOBATH
JU1s1 ceOst HOBBIE 3a/1a4uM B yuéoe;
2) yME€HHE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMHM pE€3YyJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH IeATEIbHOCTH B IPOLIECCE JOCTHKEHUS Pe3yNbTara, ONpeaAessTh ClIOCOObI
NeMCTBUI B paMKax MpPEJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

3) yMeHue caMOCTOSITEIbHO INPUHUMATh PEIICHHs, IPOBOAUTH AHAIN3 CBOEH NEATEIbHOCTH,
MPUMEHSTH pa3jINuHble METO/IbI TO3HAHMUS,
4) BmameHuWe HaBBHIKAMU T[IO3HABATEIbHOW, Y4eOHO-MCCIIENOBATENILCKOW M TPOCKTHOM
NEeSITEIbHOCTH;

5) ¢dopmMupoBaHHe MOHATHMHOTO ammapara, yMEHHUS CO3/1aBaTh OOOOIICHHWS, yCTaHABIMBATh
aHAJIOTUH, KJIACCU(PUIIMPOBAThH, CAMOCTOSATEIHHO BEIOUPATh OCHOBAHUS U KPUTEPUH IS
KIIaCCU(UKALINY;

6) yMEHHE yCTaHaBIMBATh MPUYNHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PacCyXJIEHUE,
YMO3aK/II04eHHEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JI€1aTh BHIBOJIBI;

7) ¢opMupoBaHHWE KOMIETEHTHOCTH B OOJacCTH  HCIOJb30BaHHS  WH(OPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH;

8) ymMeHHe BHJIETh MAaTEMaTHYECKYI0 3a/adyy B KOHTEKCTEe MPOOJIEMHON CUTyallud B JAPYTUX
JUCLIUIUINHAX, B OKPYXKaIOIIEeH KU3HU;
9) yMeHHe caMOCTOSITENbHO OCYIIECTBISATh MOMCK B Pa3IMYHBIX MCTOYHHMKAX, OTOOp, aHAIU3,
cUCTeMaTH3allMi0 U Kijaccupukauuioo  MHQOpPManuu, HEOOXOAMMOM  UIs  peLIeHHS
MaTeMaTUYeCKUX MpobIieM, MPeACTaBIATh €€ B MOHATHOU (opme;
NPUHUMATh PEIICHUE B YCJIOBHUSAX HEMOJHOW WM M30BITOYHOW, TOYHON WM BEPOSITHOCTHOM
uH(pOpMalMK; KPUTHUYECKH OLEHUBATh M HMHTEPHPETUPOBATH MH(OPMALMIO, MOJIyYaeMyl0 U3
Pa3IUYHbBIX HCTOUYHUKOB;

10) yMeHHe HCITOIB30BaTh MAaTEMAaTHIECKHE CPEACTBA HAIISIIHOCTH (rpaduKy, TaAOIUIBI, CXEMBI
U J1p.) JUIsl WIUTFOCTPALlMU, UHTEPIPETALH, apIryMEHTALUH;

11) ymeHue BbIABUIAaTh THUIOTE3bl IPU PEIICHUU 3aJauyd, MOHUMATh HEOOXOAMMOCTh HX
IIPOBEPKU;

12) noHMMaHue CYyITHOCTH AITOPUTMHUYECKUX MPEANMCAHUNA U YMEHUE ICHCTBOBATh

B COOTBETCTBUU C MPEAIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3yabTAThI:

1) oco3HaHue 3HaYEHUSI MATEMATUKHU ISl TOBCEAHEBHOM KU3HU YEJIOBEKa;

2) mpencTaBleHHE O MaTEeMaTHYeCKOW Hayke Kak cdepe MareMaTH4YecKOW AesaTeIbHOCTH, 00
JTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIIM3AIINH;

3) yMeHue ONUCHIBATH SIBICHHS PEAJTbHOIO MUpa Ha MAaTEMATHUUYECKOM S3bIKE; MPEACTaBICHUE O
MaTeMaTUYECKUX MOHITUSIX U MaTeMaTHYECKHX MOJENSAX KaK O Ba)KHEHIIeM MHCTPYMEHTapHH,
MO3BOJISIIOIIEM OMUCHIBATH U U3YYaTh Pa3HbIE MPOIIECCHI U SBIICHHUS;
4) npencraBiieHne 00 OCHOBHBIX TMOHSATHUSX, HJEAX W METOJax aiaredpbl U MaTeMaTH4eCKOro
aHaJIu3a;

5) mpencTtaBieHHEe O TpoIeccax U SABJICHHUSIX, HMEIOUIMX BEPOSTHOCTHBIA XapakTep, O
CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MUpPE, 00 OCHOBHBIX OHATUSX dJIEMEHTAPHOM
TEOPUHU BEPOSITHOCTEH; yMEHHE HAXOJIUTh U OICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B
MPOCTEUIINX MTPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYaAHBIX

BEJIMYUH;



6) BiIaJgcHME METOAAMM JI0KA3aTE€IbCTB U AJITOPUTMOB PEIICHUS; YMEHUE HUX NPUMEHSATH,
IIPOBOAMTE JOKA3aTENbHBIC PACCYKACHHS B XO€ PEIICHUS 3a1a4;

7) NpakTUYEeCKHU 3HAYMMbIEe MaTeMaTHYeCKHe YMEHHS U HaBBIKH, CIIOCOOHOCTh WX MPUMEHEHUS K
PEILICHNIO MATEMaTHYECKUX U HEMAaTEMAaTHYECKUX 3a/1a4, IPEATIONAralonue yMEeHHUE:

* BBINOJIHATH BBIYUCIICHUS C IEUCTBUTEIIBHBIMA U KOMIUIEKCHBIMY YHCIIAMU;

* pemlarb  paUMOHANBHBIC,  HPPALMOHAJIBHBIC,  IIOKA3aTElIbHBIC,  CTCICHHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA, CUCTEMBI YPABHEHUN U HEPABEHCTB;

* pemaTh TEKCTOBBIE 33/1a4l apU(PMETUIECKUM CIIOCOOOM, C IIOMOLIBIO COCTABJICHUS U PELICHUS
YPaBHEHUH, CUCTEM YPABHEHUHN U HEPABEHCTB;

* HCHOJb30BATh AIreOpandecKuil «SI3bIK» Ui ONUCAHMS HPEIMETOB OKPYKAIOLIEro MUpa U
CO3J1aHUsl COOTBETCTBYIOLIUX MAaTEMaTUYECKUX MOJIEIIEH;

*  BBIIOJHATH  TOXKIECTBEHHbIE  IPEOOpa30OBaHUS  PALMOHAIBHBIX, HUPPALMOHAIBHBIX,
[I0Ka3aTEJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX BBIPAKCHU;

* BBIIIOJIHATH ONEpallUi HAJl MHOXKECTBAMU;

* MCCIIEZ0BATh (PYHKLUU C TOMOILBIO TPOU3BOIHON U CTPOUTH UX Ipaduku;

* BBIUUCJIATH IUIOMAAN (GUTYpP U 0OBEMBI TEJl C TOMOILBIO ONPEAEIEHHOIO0 HHTETPaa;

* TPOBOJMTH BBIYUCICHUE CTATUCTHUECKUX XaPAaKTEPUCTHK, BBINOJIHATH MPUOIMKEHHBIC
BBIUNCIICHHUS,

* pemaTb KOMOMHATOPHBIE 3a/1aUH.

8) BiaJeHME HABbIKAMM MCIIOJb30BaHMsS KOMIIBIOTEPHBIX IPOrpaMM IpH  pEILICHUU
MaTEeMaTUYECKHX 3a/a4.

I[lnannpyemble pe3yabTaThl H3yYeHHs Y4eOHOr0 MpeaMeTa
10 kacc
1.IToBTOpPEHUE M paclIUPeHUE CBeeHNH 0 PYHKIIMU

Buinycknux nayuumes:
® [IOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbBIE C IIOHATHEM MHOXKECTBA;
® BBIIOJHATH ONEpallMd HaJ MHOXECTBAMM, YCTAaHABIMBATH B3aUMHO OJHO3HAYHOE
COOTBETCTBUE MEKIYy MHOXKECTBAMU

Bbll’lyCKHMK noJjiydunt 603MOHCHOCNIb.!

® Dpa3BUTh TMPEICTABICHUWE 3HAYCHHE MATEMAaTHYECKOW HayKu I pelieHus 3aaad,
BO3HHUKAIOIIUX B TEOPUM M TPAKTUKE; IIUPOTY M OrPAHMYCHHOCTh MPUMEHEHUS
MATEMAaTUYCCKUX MECTOI0B K aHaJ'II/I?)y 1 UCCICOIOBAHUIO HpOI_IGCCOB nu SIBJIGHI/Iﬁ B HpI/IpOI[e
1 00IIECTBE;

® Dpa3BUTH MPEACTABICHUE O 3HAUECHUE MPAKTUKH M BOIMPOCOB, BOZHUKAIOIIMX B CaMOM
MaTeMaTHKe, /Ui (POPMUPOBAHUS U PA3BUTHUS MATEMATUYECKON HAYKH;

® OCBOWTH HJIEH PACHIUPEHHUS UYHUCIOBBIX MHOXXECTB KaK CIoco0a IMOCTPOCHHS HOBOTO
MaTEeMaTHYECKOTro armapara g PEHICHUS MPAKTHYSCKUX 3a7ad W BHYTPEHHHUX 3a/1ad
MaTEMAaTUKH,

® Dpa3BUTHh METOJIBI M PE3YJbTATHl aNreOphl 1 MATEMAaTUYECKOTO aHAJIM3a IS TIOCTPOCHUS
MOJIEJIEN peabHbIX MPOILIECCOB U CUTYALIH.

2.CtenenHasi pyHKkuust

Buvinyckuux nayuumces:



® OIINChIBATh IIOHATHUA.: CTCIICHHAas q)YHKL[I/IH C HATypaJIbHBIM ITOKAa34aTCJICM, CTCIICHHAA
GYHKIMS ¢ TIETBIM MOKa3aTeaeM, GyHKIUS KOPEeHb N-i CTETEeHH, CTENIEHHON (YHKIIUH C
paIMOHATBLHBIM MTOKA3aTENIEeM;

e JaBaTh OIpeNeJeHUs] KOpHS n-ii cTemneHH, apu(MeTHdecKoro KOpHS n-il CTEeMNeHH,
CTEMEHH C palMOHaJbHBIM TIOKa3aTelIeM, PaBHOCWIBHBIX YPaBHEHHH, YypaBHEHUS
CJICACTBUS, PABHOCUJIbHBIX HCPABCHCTB, HCPABCHCTBA CIICACTBUSA,

® [IOHMMaTh M JIOKa3blBaTh TEOPEMBI: O CBOMCTBaX KOpPHS N-H CTENEHH, O CBOMCTBAX
CTEMEHH C paAlUOHAJIBHBIM I[IOKa3aTelieM, O pPaBHOCUJIBHBIX MPEeoOpa3OBaHUAX
UpPpalMOHATILHBIX ypPaBHEHUH, O PaBHOCHIBHBIX MPEeoOpa3oBaHUAX HPPALMOHATIBHBIX
HEPaBEHCTB.

Bbll’lyCKHMK noJjiydunt 603MONCHOCNIb.!

e [IpumeHSTH U3yUEHHBIE ONPEEIICHUS, TEOPEMBI U (OPMYJIIBI K PEIICHUIO 33/1a4.
3. Tpuronomerpuyeckue GyHKIUH

Buvinyckuux nayuumces:

® [IOHUMAaTh OIpe/IeJCHHs] HauOOJBbIIET0 U HAaUMEHbBIIErO 3HaYeHU (QyHKUMM, YETHON U
HEYETHOW (PYHKIMN, 00paTUMON (HYHKIIMH, B3aUMHO OOpaTHBIX (YHKIIUN, ONIPEaeTIeHUs
o0lacTH  OmIpenesieHUus]  ypaBHEHUH  (HEpaBEHCTB), PAaBHOCUJIBHBIX  YpaBHEHH
(HepaBEeHCTB), YpaBHCHUM-CIEACTBUIN (HEPABEHCTB-CIIEACTBHU ), TOCTOPOHHETO KOPHSI;

® [IOHMMAaTh TEOPEMBI O CBOMCTBAX IpaMKOB YETHBIX M HEUETHBIX (PYHKIIUH,

® HAXoAWTh HauOoJblllee M HAWMEHbIIEE 3HAYCHUS (PYHKIMM Ha MHOXKECTBE IO eé
rpaduKy, ucciea0Bath GyHKINIO, 3aJaHHYI0O (HOPMYIION, HAa YETHOCTh, CTPOUTH TpapUKH
(GYHKIHHA, UCTIONB3YS YETHOCTD UM HEYETHOCTD,

e 1peoOpa3oBHIBATh TPUTOHOMETPUUYECKHE BBIPAKEHUS HA OCHOBE (DOPMYIN CIIOKEHHS,
dopmyn npuBeneHus, (GopMyn IBOMHBIX M TOJOBUHHBIX YIJIOB, (OPMYT CYMMBI U
pa3sHocTH  CHHYCOB  (KOCHHYCOB), (opMyn  mpeoOpa3oBaHUs  MPOU3BEIACHHS
TPUTOHOMETPUUYECKUX (PYHKLUH B CYMMY;

® T[IOHUMAaTh OINpENEICHUs] apKKOCHHYCa, apKCHHYyCa, apKTaHIeHCa, apKKOTaHTeHCa,
CBOMcTBa OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKUMH, METOA pa3JIoKEeHHs Ha
MHO>KHUTEIH,

® HaxOIUThb 3HA4YEHUS OOpAaTHBIX TPUTOHOMETPUUECKHX (DYHKUMUNA Uil OTIENbHBIX
TaOJIMYHBIX 3HAYCHUN apryMeHTa

Bbll’lyCKHuK noaydun 603MOANCHOCNIb.!

® TMPUMEHATh HM3YYEHHBIE ONpPENENCHUs, TeopeMbl U (OPMYNIbl K pEIICHHUI0 33adad, O
CBOMCTBE (PYHKUUH, UMEIOIINX COM3MEPUMBIE TIEPUOIBI;

® Dpa3BUTh MPEICTABICHUE 3HAYCHHE MATEMAaTUYECKOM HayKu Ui peleHus 3aaad,
BO3HMKAKOIIUX B TEOPUM M MPAKTUKE; HIMPOTYy MU OrPAHHUYEHHOCTb IPUMEHEHUs
MaTEMaTUYECKUX METOJ0B K aHAIN3Y U UCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUM B IPUPOJE
1 00IIECTBE;

® pa3BUTh IIPEJICTABICHHE O 3HAUEHUE NPAKTUKH U BOMPOCOB, BOZHUKAIOIIUX B CaMOU
MaTeMaTHKe, /Ui (POPMUPOBAHUS U PA3BUTHUS MATEMaTUYECKON HAYKH.

4. TpuroHoMeTpuyecKue ypaBHeHHsI U HEPABEHCTBA
Buvinycknux nayyumces:

® HCNOJB3ys IOHATUS AapKKOCHUHYCA, apKCHHYCA, apKTaHI€HCa, apKKOTAHI€HCA, pellaTh
IPOCTEHIINE TPUTOHOMETPUUECKUE YPABHEHMS;



® [IOHMMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIIHIA;

e crpoutTh rpaduku GYHKIHA HAa OCHOBE TrpadUKOB YETHIPEX OCHOBHBIX OOpaTHBIX
TPUTOHOMETPHUYECKUX (YHKIMIA; YIpPOIIATh BBIPAXKECHHS, COJCpXKAIIUe OOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITNH;

® pemarbh TPUTOHOMETPUYECKUE YPAaBHEHHS, CBOSIINECS K alreOpandecKuM ypaBHEHUSIM,
B YAaCTHOCTH pEIIaTh OJAHOPOJIHBIC TPUTOHOMETPHUYECKUE YPaBHEHHsS MEPBOM M BTOPOM
CTEIIEHU, a TAaKXKE pelIaTh TPUTOHOMETPUYECKUE YPaBHEHUSA, MPUMEHAS METOX
pa3IoKeHUsT Ha MHOYKUTEIIH,

® pemiath MPOCTEHIINE TPUTOHOMETPUUECKIE HEPABEHCTRA.

Bbll’lyCKHMK noJjydunt 603MONCHOCNIb.!

e peniaTh NPOCTEUIIUX TPUTOHOMETPUUYECKUX YPaBHEHUN;

® [PUMEHSTh U3yUYEHHBIE OTPEICIICHNUS, TEOPEMBbI U (POPMYJIIBI K PEIICHUIO 33/1a4;

® pa3BUTh IMpEJACTaBICHHE 3HAUEHHWE MAaTeMAaTUYECKOM HayKu MJisd pelIeHus 3ajad,
BO3HHUKAIOMUX B TCOPHUU U ITPAKTUKC.

S.IIpou3BoaHas U €€ NPUMEHEHHE
Buinycknux nayuumcs:

® [IOHATUE TMPOU3BOJAHOM  (QYHKUUH, (UBNYECKOTO M TEOMETPUYECKOTO  CMBICTa
IIPOM3BOIHOM; MTPOU3BOIHON CTENEHHU, KOpHS; NpaBuia auddepeHunpoBaHus; GOpMyIIbI
IPOM3BOAHBIX  JJIEMEHTApHBIX  (QYHKIWH; ypaBHEHHE KacaTeIbHOH K  Tpaduky
(GyHKLIMHU; alrOPUTM COCTAaBJICHUS YPaBHEHUS KacaTelbHO;
® TIOHSTHE CTAIIMOHAPHBIX, KPUTUYECKUX TOUEK, TOUCK IKCTPEMYMa;
® IIPUMEHSATH ITPOM3BOAHYIO K HCCIIEIOBAaHUIO (DYHKINI M TTOCTPOCHMIO TPaduKOB.
BoinycKkHUK noayuum 603MONCHOCb.!

® [IOHMMATh U JIOKa3bIBaTh TEOPEMBI: O HEMPEPHIBHOCTH AuPdepeHunpyemMoit GyHKINH, O
NpaBUJIax BBIYMCICHUS MPOU3BOIHOM, O MpHU3HAKE MOCTOSHCTBA (YHKIMHU, O MPU3HAKE
Bo3pactanus (yObBaHWs) (YHKIMHM, O TpPH3HAKE TOYKH MaKCHMMyMa (MHHUMYyMa), O
NPU3HAK BBITYKJION BBEpX (BHU3) QYHKIIUY;

® [IOHMMAaTh MpEACTaBIEHUE O MPUMEHEHUU T€OMETPUYECKOr0 CMbICIA MPOU3BOJAHON U
MeXaHU4eCcKHuil cMbICibl TeopeM: Depma, Poms, Jlarpanxka;

® [IPUMEHATh U3YyUYCHHBIC OIPENENICHUs, TEOPEMBl B (OPMYIBI K PEIICHUIO 33aJauB Kypce
MATEMATHKU ¥ CMEXHBIX JUCIUTIIMHAX.

6.IloBTOpEHME Kypca ajredpbl M HAYaJI MAaTEeMATHYECKOI0 AHAJIU3a, TeOMEeTPUH

Buvinyckuux nayuumces:

® TIEPEYHCIIITH U ONMCHIBATH OCHOBHBIC TIOHSATHS CTEPEOMETPHUH;

® [IOHMMAaTh aKCHOMBI CTEPEOMETPHH. Pa3bsCHATH M WILTFOCTPHPOBATh aKCHOMBI. CrIoCcOOBI
3aJjaHus TUIOCKOCTH B TpocTtpaHcTBe. DopMynupoBaTh W JIOKa3bIBaTh TEOPEMBI —
CIIEJICTBUS U3 aKCUOM;

® TIOHMMATh U JOKA3bIBaTh TCOMETPHUYUCCKUE YTBEPKICHUS;

® ONHCHIBaTh BHUJIBI MHOTOTPAaHHHWKOB (THpamMuia, TETpadap, NMPU3Ma, MPSIMOYTOIbHBIH
napajuienienunen, Ky0), a Takke HX JJeMEHTHhl (OCHOBaHUWs, OOKOBBIE TIpaHHU, pEOpa
OCHOBaHMs1, 0OKOBBIC PEOPA);



e BJAQJACTh TEOMETPUUYECKMMU TMOHATUSIMU TPU pELUIEHWHW 3a7ad U T[POBEIACHUU
MaTeMaTUYECKUX PACCyKICHHI.
Buvinycknux noayuum 603mMoicHOCMb

® pa3BUTh BO3MOYKHOCTH T'€OMETPUUYECKOIO $3bIKa KaK CpEJICTBA ONMCAHMSI CBOWCTB
PCATBHBIX MPECAMETOB U UX B3AUMHOT'O PACIIOJIOKCHUSA,

® UCNOJb30BATh  YHUBEPCAIbHBIM  XapakTep 3aKOHOB  JIOTMKM  MaTeMaTHYECKUX
paccyXJIeHHUH, UX IPUMEHUMOCTb B PAa3JIMYHBIX 00JaCTIX YEIOBEUYECKOM NeATEIbHOCTH;

¢ NPUMCHATH Pa3JIMYHLIC TpGGOBaHI/IH, NpCABABIACMBIX K JOKA3aTCIILCTBAM B MAaTCMATHUKCE,
CCTCCTBCHHBIX, COONUAJIBHO-3KOHOMUYCCKHX U TYMAHUTAPHBIX HAYKAX, HA ITPAKTUKC,

® BO3MOYKHOCTb IOCTPOEHHUS MAaTEeMAaTUYECKUX TEOPHM Ha aKCHOMAaTHYeCKOM OCHOBE;
3HA4YEeHUE aKCMOMATUKH JJIs IPYIUX 00JIacTel 3HAaHUS U JJIs PAKTUKU.

7.BBeeHNE B CTEPEOMETPUIO

Buinycknux nayuumes:

® [IEPEYMCIATH U OMUCHIBATH OCHOBHBIC TIOHSATHS CTEPEOMETPUH;
® [IOHMMAaTh aKCMOMBI CTEPEOMETPHUU. Pa3bsiCHATh M HIUTIOCTPUPOBATh aKCHOMBI. CriocoOBI
3aJjaHus TUIOCKOCTH B TpocTtpaHcTBe. DopMynupoBaTh W JI0Ka3bIBaTh TEOPEMBI —
CJICZICTBUS U3 AaKCHOM;
® TIOHMMATh U JOKA3bIBAaTh TCOMETPHUYUCCKUE YTBEPKICHUS;
® ONHCHIBaTh BHUJIBI MHOTOTPAaHHHWKOB (THpamuja, TETPadap, NMPU3Ma, MPSIMOYTOIbHBIHN
napajuiesenunesl, Ky0), a Takke HX JJIeMEHThl (OCHOBaHUs, OOKOBBIC TpaHHU, pEOpa
OCHOBaHHUs, O0KOBBIE pEOpa);
e BJANETh T'COMETPUYCCKHMHU TMOHATHSAMU TIPH pEIICHWH 3aJad H  IPOBEACHUHU
MaTeMaTHYECKUX PacCyKICHUN
BoinyckHUK noayuum 603MOHCHOCb:

® Dpa3BUTh BO3MOXHOCTH TE€OMETPHUYECKOTO f3bIKa KaK CpEJCTBAa OINUCAHUSI CBOMCTB
PCATBHBIX MPECAMCETOB U UX B3AUMHOT'O PACIIOJIOKCHU A,

® CNOJNIb30BaTh  YHUBEPCANBHBIM  XapakTep 3aKOHOB  JIOTUKM  MaTeMaTHYeCKHX
paccyXAeHH, UX MPUMEHUMOCTh B PA3JIMYHBIX 00JIACTAX YEIOBEYECKOM IEeATENbHOCTH;

¢ MPUMCHATH PAa3JIMYHLBIC TpGGOBaHI/IH, NpCABABIACMBIX K JOKA3aTCIILCTBAM B MAaTCMATHUKE,
CCTCCTBCHHBIX, COONUAJIBHO-3KOHOMUYCCKHX U TYMAHUTAPHBIX HAYKAX, HA ITPAKTUKC,

® BO3MOXHOCTb MOCTPOCHHS MaTEeMaTHMYECKUX TEOpU Ha aKCMOMAaTUYECKOW OCHOBE;
3HaYeHHE aKCMOMATHKH VI APYTUX 001acTel 3HaHUS U I IPAKTUKU

8.I1apaieIbHOCTH MPAMBIX M IUIOCKOCTEH
BolnycKHUK HAYYUmcsi:

® TIOHMMAaTh U TOKa3bIBaTh T€OMETPUUCCKHIE YTBEPKICHHS;

® CaMOCTOATENLHO (OPMYIHPOBATH ONPENCICHUS T'€OMETPUYECKUX (HUTyp, BBIIBHTaTh
THIIOTE3bl O HOBBIX CBOMCTBAaX M MPHU3HAKAX F€OMETPUYECKUX (PUTYyp U O0OOCHOBHIBATH
WM OTIPOBEPraTh UX, 0000IIaTh NN KOHKPETH3UPOBATh PE3yIbTaThl HA HOBBIX KJIAccax
¢uryp, mpoBOAWUTH B HECIOXKHBIX CIIydasX KiaccU(UKaLWio (GUIyp MO pPa3IUYHBIM
OCHOBaHUSIM;

® JCCIIENOBaTh YEPTEXH, BKIIOYAss KOMOMHAIMK (UTYp, M3BIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(POPMALINIO, TIPEACTABICHHYIO Ha YepPTEkKax;

e pemaTh 3aJaddl TEOMETPHYECKOTO COJCP)KAaHWsS, B TOM YHCIE B CHUTYaIHsX, KOrja
QITOPUTM pELICHUS] HE CIeIyeT SBHO W3 YCJOBHUS, BBINOJIHATH HEOOXOIMMBIC JUIS
pemieHust  3agaydl  JOMOJHUTENbHBIE  IOCTPOEHHS, HMCCIEJOBAaTh  BO3MOXKHOCTh
IPUMEHEHHS TeOpeM U GOPMYII [UIs peIieHHs 3a/1ad;



Bbll’lyCKHuK noaydun 603MONCHOCNIb.!

® [IPUMEHATH TEOPEMBI O ITAPAJUIEIBHOCTH IIPSMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE IIPU
® DCIICHUH 33]adY;
® yMETb CTPOMTb CCUEHUS MHOTOIPDAaHHUKOB C HCIOJIB30BAHMEM pPa3jIMYHBIX METOMNOB, B
TOM YHCJIE U METOJIA CIIEIOB;
® Ppa3BUTb BO3MOXXHOCTH TE€OMETPUYECKOIO s3bIKA KaK CpEJCTBAa OIIMCAaHUsS CBOMCTB
PCATBbHBIX MPEAMCTOB U UX B3AUMHOT'O PACIIOJIOKCHU .
9.1lepnieHANKYJISIPHOCTD NPSMBIX M IJIOCKOCTEH

Buvinycknux nayuumces:

e T[IOHMMAaTh OIPEICIICHUS: yIJla MEXAY IEPECEKAOIMMUCSA IPSIMBIMHU; YIVIA MEXKIY
CKPEILIUBAIOIIMMUCS NPSMBIMU; MPSIMOU, MEPIEHIUKYISAPHON IIIIOCKOCTH; yrjiaa MEXIy
OpsIMOM M IUIOCKOCTBIO; yIVIa MEXIY JABYMs IUIOCKOCTSMM; HEPIECHIUKYISIPHBIX
IUIOCKOCTEH; TOUYEK, CHMMETPHUYHBIX OTHOCUTEIBHO TUIOCKOCTH; (QUTYp, CHMMETPUYHBIX
OTHOCHTEJIBHO TNIOCKOCTH; PACCTOSTHUS OT TOUKU IO (PUTypBI; paCCTOSIHUA OT IPAMOM 110
NapaJUIeJIbHOM €M IUIOCKOCTH; PACCTOSHMS MEXKAY IapajuIeIbHbIMU IUIOCKOCTSIMU;
o011ero NepneHNKyJIIsApa IBYX CKPEIIUBAIOLINXCS MPSMBIX;

e T[IOHMMAaTb U JIOKa3blBaThb IIPU3HAKU: IEPHEHIUKYISPHOCTH MNPAMOA U IUIOCKOCTH,
NEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEH;

e [IOHMMAaTh U JIOKa3bIBaThb TEOPEMBI: O MEPIECHIUKYJISIPE U HAKIIOHHOM, IIPOBEIEHHBIX U3
OJHOM TOYKH; O TpPEX IMEpIEeHIUKYIApax; O IUIOWEAAM OPTOIOHAIBHON IPOCKLHU
BBIITYKJIOT'O MHOTOYTOJIBHHKA

Bbll’lyCKHMK noJjiydunt 603MONCHOCNIb.!

e pemiarh 3aJa4M Ha J0Ka3aTeJbCTBO, a TAKXKE BBIYUCIICHUE: yIiia MEXAY MpPSIMbIMH, YIia
MEXy NPSIMOM M TUIOCKOCTBIO, YIJIa MEXKIY IUIOCKOCTSAMM, PACCTOSHUS OT TOUKH JI0
NpsIMOM, PacCTOSHHUSI OT TOYKH JO IUIOCKOCTH, PACCTOSIHUSI MEX]Yy CKPEIIMBAIOIIMMUCS
IPSIMBIMH, PACCTOSTHUS MEXy TapaieIbHbIMU IJIOCKOCTSAMH, TUIOLIAIN OPTOTOHAIBHOM
MIPOEKIIMU BBITYKJIOT0 MHOTOYTOJIbHUKA;

® pa3BUTh BO3MOXKHOCTH T'€OMETPUYECKOTO S3bIKa KaK CpeJCTBAa OMHMCAHUSI CBOWCTB

peaTbHBIX MPEIMETOB U UX B3aUMHOTO PACTIOIO0KEHUSI.
10.MHororpaHHuKu
Buvinycknux nayuumces:

® OINUCBHIBATH MOHATHS: T€OMETPUUECKOE TEJI0, COCEIHNUE TPAaHU MHOTOIPAHHUKA, IUIOCKHAN
yroJl MHOTIOTPAaHHHKA, JABYI'PAaHHBIM yYrojl MHOTIOIDAaHHUKA, IUIOIAAb IOBEPXHOCTH
MHOTOTpaHHHMKA, JAMArOHAJIbHOE  CEUYEHUE MPU3MbI, MPOTHBOJEKALIUE  T'PaHU
napaJuIeIeuIe1a, JMarOHAJIbHOE CEYEHUE IPU3MBI U TUPAMHU/IBI, yCEUEHHAS TUPAMUA;

® [IOHMMAaTh OIPEAEIECHHS: MHOIOI'PaHHUKA, BBIYKJIOTO MHOIOIPaHHUKA, IPU3MBI, IPSIMON
IPU3MBIL, IPaBWIBHON NPU3MBI, apauIeIeNUe1a, TUPaMUbl, TPABUIBHON NHpaMUbI,
IIPABWJIBHOTO TETPAdJpPa, BBICOTHI IPU3MBI, BBICOTBI IHPAMHUJBI, BBICOTBI YCCUEHHOMU
nUpaMuIbl, anodeMsl MPaBUIBHON MUPAMUIBI

Buinycknux noiyuum 603mMOo*CHOCb.!

e pemarh 3a7auyd Ha JOKa3aTeIbCTBO, a TaKXKe BBIUMCICHHUE: DJIEMEHTOB MPU3MBI U
MUPAMU/IBI, TUIOLIAAN MOTHOM U GOKOBOM MOBEPXHOCTH MPU3MbI 1 TUPAMUJIBI;
® BJAJETh MOHATUIMHU CTEPEOMETPHUU: NIPU3MA, NTapaIUICICIUIE]], MUPaMHUIa, TETPASIP;



® Dpa3BUTh BO3MOXHOCTH TE€OMETPHUYECKOTO f3bIKAa KaK CpEJCTBAa OMUCAHUSI CBOMCTB
peaTbHBIX MPEAMETOB M KX B3AUMHOT'O PACIIOJIOKCHHUS.
11 kiaace

1. Iloka3zatenbHas u Jorapupmudeckasi QyHKIUH

Buinycknux nayuumcs:
* MOHUMATh W HCHOJB30BATh (DYHKIIMOHAIBHBIE MOHATHUS, S3bIK (TEPMHUHBI, CUMBOJIHYECKUE
0003HaYeHHUS ),
* BBITMOJIHATH OCTPOCHUE TPaGUKOB (QYHKIMIA C IIOMOIIBIO TEOMETPUUECKUX MPEOOPa3OBaAHUIA;
*  BBINOJHATH  IOCTPOGHHE  TpPadUKOB  TPUTOHOMETPUYECKHX,  IOKA3aTEIBHBIX |
JorapupMUUECKuX QyHKIIHH;
* FICCIIEIOBATh CBOMCTBA (DYHKITHIA;
* MOHMMATh (PYHKLHUIO KaK BOKHEUIIYI0O MaTeMaTHYECKYI0 MOJEIb JUIsl OMHCAHUS MPOLIECCOB U
SBJICHUI OKpYXAIOIIETO MHpa, NPUMEHATh (YHKIUOHAIBHBIA S3BIK JUIS ONHCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEH MeXy (pU3HMUECKUMH BETMUYUHAMU.
BoinyCKHUK NOIYYUM 803MOHCHOCTD.!
* IPOBOJIUTH HCCIEIOBAHMS, CBSI3aHHBIC C HM3YYEHHUEM CBOWMCTB (DYHKLHH, B TOM 4YHCIE C
UCTIONIb30BAaHNEM KOMITBIOTEPA;
* ICII0JIb30BaTh (DYHKIIMOHAJIBHBIE IPEJCTABICHUS U CBOMCTBA (DYHKIUI s pelieHus 3a1a4 13
Pa3IMYHBIX PA3JIENIOB Kypca MaTeMaTHKH.

2.HTerpas u ero npuMeHeHmne

Buinycknux nayuumes:

* MIOHUMATh TEPMHHOJIOTHIO I CHMBOJIUKY, CBSI3aHHYIO C TIOHSATHSIMH UHTETPaa;
* pemaTth HepaBeHCTBA METOIOM MHTEPBAJIOB;

* BBIUKCIISITH TPOU3BOIHYIO M TIEPBOOOPA3HYIO (DYHKIIHH;

* MCIOJIB30BATh IPOM3BOIHYIO JJIsl HCCIEIOBAHUS U TIOCTPOCHUS TPaPUKOB (DYHKIIMIA;

aHam3a

* [IOHUMATh F'€OMETPUYECKUIN CMBICII  ONPEAEIEHHOIO UHTETpaa;

* BBIYMCIIATH ONPEIEIEHHBIA UHTETPAL.

BoinyckHUK noayuum 603MOHCHOCb:

* chopMUpOBaTh MPEACTABICHHUE O TIpeelie PYHKIUU B TOUKE;

* chopMUPOBATH MPEACTABICHUE O MPUMEHEHUU T€OMETPUUECKOTO CMBICTIa HHTErpajia B Kypce
MaTeMaTHKH, B CMEKHBIX TUCIUILTUHAX;

* copMHUpOBATh W YIIAyOUTh 3HAHUS 00 UHTETpaJIe.

3.2aemenTHI KOMOMHaTOpUKH U BbuHom HeroTona

Buvinyckuux nayuumces:

* pemrath KOMOMHATOPHBIE 337a41 HA HAXOXK/ICHUE KOJNYECTBA 0ObEKTOB WIIM KOMOUHAIIHIA,

* MpuMeHAThH hopmyny OnHoMa HeroToHA 17151 IpeoOpa3oBaHus BEIpAKCHUH;

* WCIOJB30BaTh METOJ MATeMaTUYSCKOW WHAYKIMH JJIsl JJOKA3aTeNbCTBA TEOPEM M PEIICHUS
3ajady;

BoinyckHUK noayuum 603MONCHOCb:

* HAYYUTHCS CHEIUAIBHBIM MpUEMaM perieHusi KOMOMHATOPHBIX 3a7ay;

* XapaKTepU30BaTh MPOIECCH U SIBICHUS, UMEIONINE BEPOSITHOCTHBIN XapakTep.

4.971eMeHTBI TEOPUH BEPOSITHOCTH

Buinycknux nayuumes:
* IICTIOJIb30BaTh CIIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX;
* BBITIOJIHATH OTIEPAIUU HAJl COOBITUSIMH U BEPOSTHOCTSIMH.



Buvinycknux nonyuum 603mMoicHOCMb.!
* XapaKTeprU30BaTh MPOLECCHI U SIBICHUS, UMEIOLINE BEPOSTHOCTHBIN XapaKTep
5. KoopauHaThl 1 BeKTOPHI B IPOCTPAHCTBE
Buvinyckuux nayuumces:
* OTIEPUPOBAThH MTOHATUEM «I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
* HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJIbHOTO Mapalijiesieumneaa;
* HaXOJUTh NPUMEPbl MAaTEMaTHYECKUX OTKPBITHH M MX aBTOPOB, B CBS3H C OTEUECTBEHHOH U
BCEMUPHOMN UCTOPUEH;
* IOHUMATh POJIb MaTEMAaTHUKH B pa3BUTUU Poccum.
Buvinyckuux nonyuum 603mMoxicHOCMb.!
* IPUMEHATH IS PELICHUs 334 TeOMeTpHUecKue (aKThl, €CIU YCIOBUS IPUMEHEHHUS 3aJaHbI B
SBHOU popme;
* pemaTh 3a/1a4i Ha HaXOXKJICHHE T€OMETPHUUECKUX BEIMYHMH 110 00pa3aM WiH alropuT™Mam;
* JIeNaTh MJIOCKKE (BBIHOCHBIC) YEPTEKHU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM UHCIIE PUCOBATH
BUJ CBEPXY, COOKY, CTPOUTDH CEUEHHS] MHOTOTPAHHUKOB,;
* WCIIOJIb30BAaTh CBOMCTBA TeOMETpUYEeCKUX (UTyp [UIsl pelieHus 3a7ad MpPaKTHYECKOTo
XapakTepa ¥ 3a/1a4 u3 Apyrux o0nacTeil 3HaHuM;
* pemaTh MPOCTEeHIIINE 3a]Jaul BBEIEHUEM BEKTOPHOTO Oa3uca.
6.Tena Bpamenust
Buinycknux nayuumes:
* U3BJIEKaTh UHGOPMAIUIO O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpPaX, MPEICTABICHHYIO
Ha YepTexax;
* npuMeHsATh Teopemy [ludaropa npu BEIYUCIEHUN 3]IEMEHTOB CTEPEOMETPUUECKUX PUTYD;
* HAXOAUTh 0OBEMBI U TUIOLIAIN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB C MIPUMEHEHHEM
(opmyu;
* pacrio3HaBaTh TeJa BPALICHU: KOHYC, LWIMHID, cepy U map;
* HCMOJb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYp A pelleHus 3aaady
NPAaKTUYECKOTO COAEPIKAHUS;
* COOTHOCHUTH ILTOMIAHN TIOBEPXHOCTEH Tel OAMHAKOBON (DOPMBI U Pa3IMYHOrO pa3Mepa;
* OLIEHMBATh (POPMY MPaBUWIBHOTO MHOTOTPAHHUKA IOCJE CIUJIOB, CPE30B U T. I. (ONpPEessiTh
KOJIMYECTBO BEpIIMH, pEOep U rpaHell MOTy4YeHHBIX MHOTOTPAHHUKOB).
Buvinyckuux nonyuum 603mMoicHOCb.!
* MPUMEHSATh FeoMeTpuueckre (akTbl A peUleHHs 3aJad, B TOM YHUCIE MpPearoJiararoinx
HECKOJIBKO I1aroB pereHus;
* OMUCHIBATH B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
* (hopmynupoBaTh CBOMCTBA U IPU3HAKHU (PUTYD;
* IOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;
* 3a]1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT.
7. Oobembl Ted. [Lnomansb chepbl
Buinycknux nayuumes:
* HaXOJIUTh 0OBEMBI U TUIOIIAIN MOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C TPUMEHEHHUEM
dopmy;
* pacrmio3HaBaTh Tejia BpallleHUs: KOHYC, LIHIUHAP, chepy U map;
* BBIYHUCIATH OOBEMBI W IUIOIIAAM TOBEPXHOCTEH MPOCTEUIIMX MHOTOIPAaHHUKOB U Tell
BpaIeHUs C TOMOIIBI0 (OPMYIT,
* HaXOJUTh MPUMEPHl MAaTEMATUYECKUX OTKPBITHIl M UX aBTOPOB, B CBSA3M C OTEUYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;
* HCMOJb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYp A pelleHus 3aaady
NPAaKTUYECKOTO CO/IECPIKAHUS;
* COOTHOCHUTH ILTOMIAHN MIOBEPXHOCTEH Tel OAMHAKOBOM (DOPMBI U Pa3IMYHOrO pa3Mepa;
* OLIEHMBATh (POPMY MPaBUWILHOTO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T. I. (ONpPEesiTh
KOJIMYECTBO BEpIIMH, pEOep U rpaHeil MOTy4YeHHBIX MHOTOTPAHHUKOB).



Buvinycknux nonyuum 603mMoicHOCMb.!

* hopMynHpOBaTH CBOWCTBA M MPU3HAKK (PUTYD;

* JOKa3bIBaTh I€OMETPUIECKUE YTBEPKICHMUS,

* 33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

* BJIAJETh CTAaHIAPTHOM Kiaccu(ukanmedl MpoCTpaHCTBEHHBIX (GUTYp (MUPaMUABI, TPU3MBI,
napauieIeuIneb);

* UCMOJB30BaTh CBOMCTBA TIEOMETPUYECKUX (GUTYp MUl pEUIeHHs 3a4ad MPaKTUYECKOTro
XapakTepa ¥ 3a7a4 u3 Apyrux oodsacrei 3HaHUH.

8. [loBTOpeHme Kypca aiaredpbl © MAaTEMATHYECKOT0 AaHAJIH32 H Te€OMeTPUH

Conep:xxaHue y4ye0OHOro npeamera
10 kacc

1.IloBTOpEeHue M pacmmpeHue cBeaeHuii 0 Ppynknun-20 yacoB (DaeMeHTapHBIC (PYHKIUU.
HccnenoBanne QyHKIMIA U MOCTPOEHUE UX TPaPHUKOB dIEMEHTAPHBIMU MeTogamMu. OCHOBHBIC
crocoObI mpeoOpazoBanus rpadukoB. [TonsTre oOpaTHON HYyHKIIUH.
PaBHOCUIIBHBIE TPEOOpa30BaHNs ypaBHEHUN U HEPABEHCTB. MeTO/] MHTEPBAJIOB)
Dopmobt u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:
@ponmanvHas, uUHOUBUOYANbHAA, NAPHAA QOpMbl  opeanuzayuu  pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PAOOTHI).BUdbl desmenbHOCmuU 00yYaroWuxca: Ciyuanue 00vACHeHUl yuumeis,
Crywanue u anaausz mosapuujeti, peulerue 3a0a4 no meme.
2.Crenennas ¢yukuusa — 21 yacoB (Ilomstue dynknmm m e¢ rpadpuka. OyHKIUS y=XII.
[MonsTne kopHst creneru n. KopHu 4€THOW M HEUSTHOU CTemeHel. ApupMETHIECKUl KOPECHb.
DyHKIMA KOPHA n-i cTeneHu u3 X. CTeneHb ¢ palluOHAIbHBIM MoKa3aresieM. CBOCTBA CTENEHU
C paluMOHANBHBIM TOKa3aTteneM. [loHATHE CTemeHH ¢ palHOHAIBHBIM — ITOKA3aTEeNeM.
HppanuronanbHple ypaBHEHHUS. )
Dopmbul u 6udvl POpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:
@ponmanvHasn, UHOUBUOYAIbHAS, NAPHAS GOopMbl  oOpeanuzayuu  padbomsl 0OYUAOUWUXCSL
(KOHTpONBHBIE PA0OTHI). Buobl dessmenbHOCMU 00YVHAOWUXCA. CIYUIAHUE 0ObACHEeHUL Yuumens,
CyWanue u ananus mosapuueli, peuiernue 3a0a4 no meme.
3. Tpuronomerpuyeckue ¢yHknuu-31 yacoB (Ilonsarme yrma. Pagmannas wmepa yria.
Omnpenenenue cuHyca U KocuHyca yria. OcHOBHbIE (OpPMYJIbI AJIsi CHHYyCa U KOCHHYCa yria .
ApkcuHyc. ApKKOCUHYC.
Omnpenenenue TaHreHca U KoTaHreHca yriaa. OcHOBHbIE (OPMYJIIBI JJI TAHT€HCA U KOTaHTeHCa .
ApKTaHreHc. ApKKOTaHI€HC.
Kocunyc pa3HOCTH M KOCHHYC CYMMBbI ABYX yriioB. DOpMysbl ISl JOMOJHUTEIBHBIX YIJIOB.
CuHyC CyMMBI U CHUHYC pa3HOCTH JBYX yrioB. CymMMa M pa3HOCTb CHHYCOB M KOCHHYCOB.
@opmynbl 178 ABOMHBIX M TOJOBHHHBIX YIJIOB. Ilpom3BeneHune CHHYCOB U KOCHHYCOB.
DopMYITBI ISl TAHTEHCOB.
Oynk1us y = sin X. @yHKIusA y = cos X. OyHkius y = tg X. OyHKIus y = ctg x.)

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMENTbHOCIU:

@ponmanvHas, UHOUBUOYANbHAA, NAPHAA QOopMbl  opeanuzayuu pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PA0OTHI). Buodsl dessimenbHOCmMU 00YYAIOWUXCA.! CYUAHUE 00bSCHEHUN YYumeis,
crywanue u anaausz mosapuujeti, peulerue 3a0a4 no meme.

4. TpuroHoMmeTrpruuyecKkue YyYpaBHeHHMsi M  HepaBeHcTBa -24 yvacoB (IIpocreiimue
TPUTOHOMETPUYECKUE YpPAaBHEHUSA. YPABHEHUS, CBOASAINMECS K IIPOCTEUIIMM 3aMEHOU
HeusBecTHOro. [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX (opMyn Juisi  pelieHus
ypaBHeHuH. OnHopoxaHble ypaBHeHus. Ilpocreiimne HepaBeHCTBa Uil CHHyca M KOCHHYcCA.
[Ipocreliline HepaBeHCTBa [JI1 TaHTeHca M KoTaHreHca. HepaBeHCTBa, cBOIMIIMECS K MPO
Dopmbul u 6udvl POpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:



@ponmanvHas, uUHOUBUOYANbHAA, NAPHAA QOpMbl  opeanuzayuu pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PA00THI). Buodsl dessimenbHOCmMU 00YYAIOWUXCA.! CYUAHUE 00bSCHEHUN YYumeis,
chywanue u anaausz mosapuujeti, peulerue 3a0a4 no meme.

5.IIpousBoanas u e€ npumenenue -33 vaca ([ToHsTHE BEPOATHOCTH COOBITHSI.

CgoiicTBa BeposTHOCTEH. OTHOCHTENbHAS YaCTOTA COOBITHS. Y CIIOBHASI BEPOSTHOCTD.
HezaBucumeie coObrTusi. buaom HeroToHa).

Dopmbul u 6udbl POPpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvrasn, UHOUBUOYAIbHAS, NAPHAS GOpMbl  Opeanuzayuu  padbomsl 0OVUAOUWUXCSL
(KOHTpOIBLHBIE PAOOTHI). Buobl dessmenbHOCmU 00VHAWUXCS. CIYULAHUE 00bACHEeHUL YyHumens,
CyWanue u ananus mosapuueli, peuiernue 3a0a4 no meme.

6.Beenenne B crepeomerpuio-9 uacoB ([Ipeamer crepeomerpust. OCHOBHBIC MOHSATHS MU
aKCHOMBI cTepeoMeTpuu. [lepBbie CeACTBHS 3 aKCHOM).

Dopmobl u 6UOBL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAmeNTbHOCIU:

@ponmanvHas, UHOUBUOYANbHAA, NAPHAA GopMbl  opeanuzayuu pabomsl  0OYUAIOWUXCS
(KOHTpOJIBHBIE PA0OTHI). Budvl desimenbHOCmMU 00YYAIOWUXCA.! CIYUAHUE 00bSCHEHUL YYumeis,
Chywanue u aHaausz mosapuujeti, peulerue 3a0a4 no meme.

7.MapanjenbHocTh B mpocTpaHcTBe-15 wacoB ([lapaiebHOCTH TPSAMBIX, MPSAMON U
IUIOCKOCTH. B3amMHOE pacrhoioKEeHUE MPSAMBIX B TPOCTPAHCTBE. YTOJI MEXKAY MPSMBIMU.
[TapamensHOCTH TUIOCKOCTEH. TeTpasip 1 mapasie/ienumeI. )

Dopmbul u 6udbl POPpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvHasn, UHOUBUOYAIbHAS, NAPHAS GOopMbl  opeanuzayuu  padomsl 0OYUAOUWUXCSL
(KOHTpONBHBIE PA0OTHI). Buobl dessmenbHOCmU 00YHaAWUXCS. CIYUAHUE 00bACHEeHUL yuumens,
CyWanue u ananus mosapuueri, Ucciedo8anue, peulerue 3a0ay no meme.
8.IlepnenauKyIsApHOCTL B mpocTpaHcTBe -27 4acoB (IlepneHIuKyIsIpHOCT NPsSMOU H
MJIOCKOCTH. [lepneHauKyisap U HaKJIOHHBIE. YTOJ MEXKIY MPSAMOU M TJIOCKOCThIO. JIByrpaHHBIM
yroi. [lepneHIuKyasspHOCTb TIOCKOCTEN. Tpéxepannsiii yeon. Muozozpannwlii y2oi.)

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:

@ponmanvHas, uUHOUBUOYANbHAA, NAPHAA QopMbl  opeanuzayuu pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PA0OTHI). Budvl dessimenbHOCmMU 00YYAIOWUXCA.! CIYUWAHUE 00bSCHEeHUN YYumeis,
cywanue u ananuz mosapuwyel, ucciedosanue, peulerHue 3a0ay no meme.

9.MHororpanHuku -15 yacoB ( [loHsTHe MHOTOTpaHHUKA.

T'eomempuuecrkoe meno. Teopema Diinepa. I[Ipocmpancmeennas meopema Ilugacopa.llpuzma.
[Tupamuga. [IpaBuinbHBIE MHOTOTPaHHUKH. )

®opmbl ¥ BHABI (OPMUPOBAHUS HOBBIX 3HAHHI U CNIOCOOBI NeATEJILHOCTH:

®poHTanbHasA, WHIWBHUIYyalIbHAs, TMapHas (OpMBI oOpraHu3anud pPaboOThl  OOYyYaAIOIIUXCS
(kOHTpOJBHBIE PA0OTHI). BUIBI NEATETHPHOCTH O0YJAIOIIMXCS: CITYIIAaHUE OOBSICHEHUHN YUHTETs,
CIyIIaHME M aHalu3 TOBapHILEeH, HCCIeJOBaHUE, MOJEIUPOBAHWE U KOHCTPYHMPOBAHUE,
peleHue 3a1a4 no Teme.

10.006001meHne U cucTEeMATH3ANMS 3HAHUH yyammxcs-15 yacos.

11 knace

1. Ioka3zaTeabHas U Jorapupmuueckas GpyHKIuu -26 4acon

CremeHb ¢ TPOM3BOJBHBIM JICHCTBUTENBHBIM TMOKa3zarenem. [lokasarenpHas (QyHKIUA.
[ToxazatenpHbie ypaBHeHHs. I[lokazatenbHble HepaBeHCTBa. Jlorapudm u ero CBOWCTBA.
Jlorapudmuueckas GpyHKIHS U ee cBoiicTBa. Jlorapupmuueckue ypaBHeHus. Jlorapupmuueckue
HepaBeHcTBa. [Ipon3BoIHBIC TOKA3aTEIBLHOMN U JIOTapu(PMUIECKON (PYHKITHH.

Dopmbul u 6udvl PopMuUpoBaHUa HOBLIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvhasn, UHOUBUOYAIbHAS, NAPHAS GOpMbl  Opeanuzayuu padomsl 0OVUAOUWUXCSL
(KOHTpOIBLHBIE PA0OTHI). Buobl dessmenbHOCmU 00VHaAOWUXCS. CIYUAHUE 0ObIACHEeHUL YyHumens,
CyWanue u ananus mosapuujeli, peulerue 3a0a4 no meme.

2.AHTerpan u ero npuMeHeHue-14 yacos



[lepBooOpasnas. IlpaBuna HaxoxaeHHUs nepBooOpa3Hol. Ilnomanb KpUBOIMHEHHON Tparenun.
OnpeneneHHpId HHTETpall. Berarcienne 00beMOB Tell.

Dopmbul u 6udbl POPpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvHasn, UHOUBUOYAIbHAS, NAPHAS GOpMbl  Opeanuzayuu  padomsl 0OVUAOUWUXCSL
(KOHTpOIBLHBIE PAOOTHI). Buobl dessmenbHOCmU 00YHAOWUXCA. CIYULAHUE 0OBIACHEeHUL YyHumens,
CYWanue u ananus mosapuueli, peuierue 3a0a4 no meme.

3.KommjiekcHble ynciaa-13 yacos

Meron maremarnuecko mHayknuu. [lepectanoBku, pasmenieHus. Codyeranusi (KOMOMHAIIVN).
bunom Herotona.

Dopmobt u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:

@ponmanvHas, UHOUBUOYANbHAA, NAPHAA GOopMbl  opeanuzayuu pabomsl  0OVUAIOWUXCS
(KOHTpOJIBHBIE PA00THI). Buosl dessimenbHOCmMU 00YYAIOWUXCA.! CYUWAHUE 00bSCHEHUN YYumeis,
Chywanue u anaausz mosapuujeti, peulerue 3a0a4 no meme.

4.9/1eMeHTbI TEOPHH BEPOSITHOCTH-26 YacoB

Onepanuu Han COOBITUSMHU. 3aBHCHMBIE U He3aBUCHMbIE coObITHs. Cxema beprHymiu.
CiyyaliHble BEJIMYMHBI U UX XAPAKTEPUCTUKHU.

Dopmbul u 6udbl PoOpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvHasn, UHOUBUOYAbHAS, NAPHAS GOopMbl  oOpeanuzayuu  padomsl 0OVUAOUWUXCSL
(KOHTpOIBLHBIE PAOOTHI). Buobl dessmenbHOCMU 00YHAOWUXCA. CIYUAHUE 0ObIACHEeHUL Yyuumens,
Cywanue u ananus mosapuueli, peuleHue 3a0ad no meme..

5. KoopauHaTthl 1 BeKTOpPBI B IpocTpaHcTBe-16 yacos

[Tonsitue BekTOpa B mpocTpaHcTBe. Cl0KEHUE U BHIYUTAHUS BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
gucno. KoMrianapHbeie BEKTOPEL.  TOYKH M KOOPIWHATHI BeKTOpa. CKaJIspHOE MPOU3BEACHHE
BEKTOPOB. J[BH)KEHHE.

Dopmul u 6UObL POPMUPOBAHUA HOBBIX 3HAHUILL U CROCOOBL OeAMETbHOCHU:

@ponmanvrasn, UHOUBUOYAIbHAS, NAPHAS GOpMbl  Opeanuzayuu  padomsl 0OYUAOUWUXCSL
(KOHTpONBHBIE PA0OTHI). Buobl desmenbHOCmU 00YHAOWUXCA. CIYULAHUE 00bACHEeHUL YHumens,
CIYWanue u ananus mosapuujeli, Uccie008anue, peuleHue 3a0ay no meme.

6.Tesna Bpamenus-29 yacon

[Toustne uwmnuuapa. Ilnomans mnoBepxHocTH 1wWiauHApa. l[lonstue konyca. Ilnomanp
MOBEPXHOCTU KOHyca. YceueHHbIH koHyc. Cdepa um map. YpaBHenue chepsl. Bzaumuoe
pacnionoxenue chepsl 1 mockoctu. KacarensHas miaockocTs K cdepe. [lnomans chepsi.
Dopmbul u 6udbl PoOpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL 0eAMETbHOCIU:

@ponmanvrasn, UHOUBUOYAILHAS, NAPHAS GOpMbl  oOpeanuzayuu  padomsl 0OVUAOUWUXCSL
(KOHTpONBHBIE PAOOTHI). Buobl desmenbHOCmU 00YVHAWUXCA. CIYULAHUE 00bACHEeHUL Yyuumens,
CyWanue u ananus mosapuujeli, Uccie008anue, peuleHue 3a0ay no meme.

7. Oobembl Teu. [lnomansb cdepobi-17 yacon

O6bem mpsiMoyroJpHOTO Tapayuienenuneaa. O0beMbl MPSIMONM NMPU3MBI U IWIHHAPA. OO0bEeMbI
HAKJIOHHOHM TPU3MBI, MUpaMuAbl U KoHyca. O0beM mapa u miomans chepbl. O0beMbl IIApOBOTO
CETMEHTa, IIaPOBOT'0 CJIOS U IIAPOBOT'0 CEKTOpa.

Dopmbul u 6udvl PopMuUpoBaHUa HOBLIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:

@ponmanvrasn, UHOUBUOYAbHAS, NAPHASL GOpMbl  Opeanuzayuu  padomsl 0OYHAOUWUXCSL
(KOHTpONBHBIE PA0OTHI). Buobl dessmenbHOCmU 00VHAOWUXCA. CIYULAHUE 0ObACHEeHUL YHumens,
CIyWanue u ananus mosapuujeli, Uccie008anue, peuleHue 3a0ay no meme.

8. IloBTOpeHne Kypca ainredpbl 1 MaTeMaTHYeCKOI0 aHAJIU3a U reoMeTpUM-69.



TeMaTHuyeckoe NIAHKPOBaHUE

10 knacc
Ne KosmnuecTBo
n/n Coaep:xanue 4acoB Mo KonTpoabHbie
TeMaM (1marHocTu4yeckue ) padboThl
1 [ToBTOpEeHME " pacmupenue | 20 1
CBEJICHUH 0 QYHKIUU
Crenennast GyHKIHS 21 2
Tpuronomerpudeckue GyHKIIUHA 31 2
Tpuronomerpudeckue ypaBHeHUS U | 24 1
HEpaBEHCTBA
5 [Ipown3BoHas 1 €€ MpuMEHEHNE 33 1
7 Brenenue B crepeomerpuro- 9 1
8 [TapameapHOCTh B TPOCTPAHCTBE 15 1
9 [TepneHAMKYISIPHOCTD B |27 5
IPOCTPAHCTBE
10 MHororpaHHUKu 15 1
11 [loBTopenne u  cucremaruzauus | 15 1
y4eOHOTro Marepuasia
11 kaace
Ne KoanuectBo
n/n Conepxanue YacoB 110 KourpoJbHbie
TeMaM (1marHocTu4eckue ) padoTol
2 [TokazaTenpHast u sorapudmudeckas | 26 9
byHKIIMHN
3 WHuTerpan u ero npuMeHeHne 14 1
4 KommekcHbie uncna 13 1
5 DJIEMEHTHI TEOPHUU BEPOSTHOCTH 26 1
6 Koopmuaaret w  Bektopel B | 16 1
IPOCTPAHCTBE
7 Tena BpameHus 29 2
O6wemsl Ten. [Tnomans cdeps 17 2
[loBropenue wu  cucremartuzanus | 69 1
y4eOHOTro MaTepuasia




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 kacc
Ne Oomee | Kosmvects | IlinanoBbl | CxkoppeKkTHpO
n/ | Conepxanne KoJIM4ec 0 € CPOKHM | BaHHbIE CPOKH
n TBO YacoB N0 | NMPOXOKAE | MPOXOAKICHUS
4acoB 10 TeMaM HUS
pasaena
M
20
IToBTOpPEHUE
U paclidpeHue CBeIeHuil
0 MHOKeCTBAX,
MaTeMaTH4YeCKOM JIOTHKe
U PYHKIMSAX
MHoXxecTBa, onepaluy HaJl MHOXe- 2
CTBaMH
Koneunsle 1 6eckoHEYHbBIE 2
MHO>€ECTBA
Bricka3biBaHus U oniepanuu Haj 2
HUMH
[Ipenukarsl. Onepanuu Hax 2
npeaukaraMu. Bunel Teopem
KontponbHast padora Ne 1 1
OyHKIUS 1 €€ CBOHCTBA 3
[TocTpoenue rpadgukoB QyHKIHH C 2
MOMOILbIO TEOMETPUUECKUX
npeoOpa3oBaHUA
Ob6parnast pyHKUIUSA 2
MeTtoxa nHTEpBaIOB 3
KonTponpHas padora Ne 2 1
BBenenue B crepeoMeTpuIo 9
OCHOBHBIC TIOHATHS CTEPEOMETPHH. 2
AKCHOMEI CTCPCOMCTPUHN
CJ'IC,Z[CTBI/I}I 13 aKCUOM CTCPCOMCTPUHN 2
[IpoctpancTBeHHBIE QUTYPHI. 4
HauvansHbIe MMpeaACTaBJICHUA O
MHOT'OI'pPaHHUKaXx
Konrponbnas padorta Ne 2 «BBeneHue 1
B CTEPEOMETPHUIO»
CrenenHasi pyHKIHS 21
CreneHHast PyHKIHUSA C HATYpaJIbHBIM 1
IIOKa3aTcJIEM
CrenenHas QyHKIUS C IIETBIM 1
HoKa3arejaeM
Onpenenenue KOpHs N-il CTENEHU. 3
DyHKIMA Y [ N X
CgoiicTBa KOpHS n-if crerenn. C.p. 3
«CBo¥icTBa KOpHA N-i CTENIEHN.
Kontponbnas padota Ne 3 1




‘ «CteneHHast yHKIHS.

IMapauieIbHOCTH B IPOCTPAHCTBE 15
BsanMHoe pacnonoxeHne AByX NpsSMBIX 3
B IPOCTPAHCTBE
ITapannenbHOCTh NPSAMON U IIIOCKOCTH 4
ITapamiensHOCTh THIOCKOCTEH 3

[IpeobpaszoBanue Guryp B mpoCTPaHCTBE. 4

[lapannensHOE MPOEKTUPOBAHUE
Kontponbnas padota Ned 1
«[TapannenbHOCTh B MPOCTPAHCTBE »

CrenenHasi pyHkuus (MpoaoKeHue) 10
OmnpeneneHre 1 CBONCTBA CTETICHH C 2
palMOHAJIBHBIM MTOKa3aTelIeM
UppaumonanbHble ypaBHEHUS 3
PaznuuHblil puémbl penieHus uppa- 3
LUOHAIBHBIX YPABHEHUHN U UX
CHUCTEM
HpparmmoHnansHbIc HEpaBEHCTBA 3
KontponbHas pabora Ne5 «CrenenHast 1
DYHKIUSI»

IlepnieHIUKYJISIPHOCTH B IPOCTPAHCTBE 27
VYros Mexxay NpsIMBIMH B TIPOCTPAHCTBE 2
[lepnenauKynIpHOCTD NPSAMON U 3
TUIOCKOCTH
TlepnienaAnKyIsp M HAKJIOHHAA 4
Teopema 0 TpEX NMepreHIuKYIIsIpax 4
Yron Mexay NpsaMou U MI0CKOCThIO 3
Konrpossnas padora Ne 6 1
«[lepreHANKYISAPHOCTD B
POCTPAHCTBE»

Tpuronomerpudeckue (PyHKIUN 31
Pajmannas mepa yria 2
Tpuronomerpuueckre GyHKIIUU 2
YHCIIOBOTO apTyMeHTa
3HaKM 3HaAUYEHUI TPUTOHOMETPUIECKHUX 2
¢yHkuuii. YETHOCTD M HEUETHOCTD
TPUTOHOMETPUIECKUX (DYHKITHIHA
[Tepuoauueckue GhyHKIMH 2
CaoiicTBa 1 rpaduku QyHKIUH y = sin 2
X U
y = COS X
CgoiicTBa 1 rpaduku QyHKIHHK y = tg X 2
Hy=ctgx
Konrpossnas padora Ne7 1
«TpuroHoMeTpuuecKue HYHKIUUY
OCHOBHBIE COOTHOIICHUS MEXTY 3
TPUTOHOMETPUUECKUMH (PYHKLIUSIMH
OJTHOTO M TOTO € apTyMeHTa
DOpMYITBI CITOKEHUS 3
DopMyITBI IPUBEACHUS 2
®opMyIibl JBOWHOTO U TIOJIOBUHHOTO 5
YIIIOB

CyMMa 1 pa3HOCTb CHHYCOB (KOCHHYCOB) 2




Dopmyiel peoOdpazoBaHus
IPON3BEICHHUS TPUTOHOMETPHUYCCKUX
(yHKUIUH B CyMMy

Kontponbnas padora Ne§
«Tpuronomerpuyeckue QyHKIIH»

IlepneHIUKYJISIPHOCTH B IPOCTPAHCTBE
(mpogoKeHme)

10

JByrpaHHbIi yroa. YTol Mexay JByMs
IUIOCKOCTSIMU

[lepniermuKynapHBIE TNTIOCKOCTH

Ilnomaae opTOroHaNBHON MIPOEKIIUU
MHOTOYTOJIbHUKA

Kontponbnas padota Ne 9
«[lepneHANKYISIPHOCT B IPOCTPAHCTBE»

TpuroHomerpuyeckue ypaBHeHHSs U
HEPABEHCTBA

24

VYpaBHeHue cos X =b

YpaBHeHue sin X =b

YpaBHeHHA tg X =buctgx=b

@dyHKIuK Y = arccos X, y = arcsin x, y =
arctg x,
y = arcctg x

AR INDW

Tpuronomerpudeckrue ypaBHEHHA,
CBOJIAIIUECS K aNTreOpandecKuM

PenieHne TpUroHOMETpUYECKUX
ypaBHEHUH METO/IOM PasJIoKEHUs Ha
MHOKHUTEIN

O paBHOCHUIJIBHBIX NTEPEXO0AX MPU pe
MICHUU TPUTOHOMECTPUUCCKUX
ypaBHEHUU

Pemenue npocreimmx
TPUTOHOMETPUIECKUX HEPABEHCTB

Kontponsnas padora Ne 10
«HepaseHncTBa».

MHororpaHHUKH

15

IIpuzma

ITapannenenunen

TTupamuna

YcedeHHas nupamuia

Kontponbnas padora Ne 11
«MHOTOrpaHHUKHU»

RINOTW| A

HpOI/BBOZ[Haﬁ H €€ IPUMECHCHHUE

33

[Ipencrasnenue o npenene GyHKIUU B
TOYKE M O HENPEPHIBHOCTU (PYHKINH B
TOUKE

3amaun 0 MTHOBEHHOH CKOPOCTH H
KacaTeJIbHOH K rpaduKy GYHKIUH

[EEN

[TonsaTne nponsBoaHOM

HpaBI/ma BBIYMCJICHUA HpOHSBO,Z[HOﬁ

YpaBHeHUE KacaTenbHOM

Kontponbnas padora Ne 12
«IIpou3BoHAas U €€ IPUMEHEHHE»

BN

Ipu3Haku BO3pacTaHus U yObIBAHHS
OYHKITUH

SN




Touku sxcTpemMyma GyHKIUH 4
HawuGonbIiee 1 HauMeHbIIIee 3HAYCHHS 4
(QYHKIUH

Bropas npousBonnas. [lonsatue BbI- 2
MYKJIOCTH (PYHKITUU

ITocTpoenue rpaduKoB GyHKIKH 3
AJIMUHUCTPATHUBHBIN KOHTPOJIb 11O 1

uroramMm rojaa.

INOBTOPEHHE

15

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

11 kaace
Ne O6mee | Kosuvect | I[lnanoBbl | CroppekTHpO
n/ | Conep:xanue KoJIu4ec 0 € CPOKH BaHHbIE CPOKH
n TBO YacoB N0 | MPOXO:KAe | MPOXOXKIEHUs!
4YacoB Mo TeMaM HUA
pasjiena
M

Iloxka3zaTenbHas u 26

Jorapupmuyeckasi QyHKIHUH

CremneHb ¢ MPOU3BOJIBHBIM 4

JIeCTBUTEIIbHBIM MTOKA3aTEIIEeM.

[TokazaTenpHast QYyHKIIHS.

[TokazarenbHble ypaBHEHUS 4

[TokazaTenpbHBIC HEPABEHCTBA 4

KonTtponbnas pabora Nel 1

«IIoka3arenbHble ypaBHEHUS U

HEPABEHCTBA»

Jlorapudm u ero cBoiicTa 5)

Jlorapudmuueckast QyHKIUS U ee 5)

CBOMCTBA

Jlorapudmrueckue ypaBHEHUS 6

Jlorapugmuueckue HepaBeHCTBA 4

[IpousBoaHbIe TOKa3aTEIHLHON U 3

norapupMudeckon pyHKIun

KonTtponbHast padora Ne2 1

«Jlorapudmuueckrie ypaBHeHHS U

HEPaBEHCTBA»

Koopaunatsl 1 BeKTOpHI B 16

NPOCTPAHCTBE

JlekapTOBBI KOOPJMHATHI TOYKU B 2

IPOCTPAHCTBE

BexTopbl B mpocTpaHCcTBE 2

CrnosxeHue 1 BBIYUTaHHE BEKTOPOB 2

YMHOXEHHE BEKTOpa Ha YUCIIO. 3

I'omorerus

CkayisipHO€ MMPOU3BEICHNE BEKTOPOB 3

I'eoMeTpuueckoe MeCTO TOYCK 3




MPOCTpPaHCTBA. Y paBHEHHE
MIJIOCKOCTH

Kontponbnas padota Ne3

HNHTerpan u ero npuMeHeHue

14

[TepBooOpasuast

[IpaBuiia HaXOXKICHUS
nepBooOpazHoOit

[Tmomaas KpUBOJIMHEHHOM
Tpaneunu. OnpeaeneHHbIl
WHTETrpaJl.

BeruucieHue 00beMOB TEN

KontponbsHas padora Ne4
«MHTerpany

Tesa BpaimeHus

29

Hunmuaap

KoMOuHanmu nuiiMHIpa ¥ MPU3MBI

Konyc

Y ceu€HHbIN KOHYC

KomOunaimu koHyca 1 nupaMuabl

KonTtponpHas padora Ne5 «Tena
BpAIICHUS»

RPIWINWINW

Cdepa u map. Ypasaernue chepsl

N

B3anmMHoe pacnionoxxenue chepsl u
TJIOCKOCTH

w

MHoOrorpaHHuKH, BIIMCAHHBIC B
chepy

MHoOTrorpaHHHUKH, ONTMCAHHBIE OKOJIO
chepsl

KomOunarmu nunuaapa u chepsi,
KOHYyca 1 chepbl

KonTtponbsHas padora Ne6 «Tena
BpAIICHUS»

KoMmiekcHbIe 4ucia

13

MHOXEeCTBO KOMILJICKCHBIX YHCEN

KomriexkcHast miockocTh.
Tpuronomerpudeckas hopma
KOMIIIEKCHOTO YHCIIA.

YMHOXEHHUE U IeJICHIE
KOMIIJICKCHBIX YHCCII, 3allMCAHHBIX B
TPUTOHOMETPUIECKOH hopme.

Pemenue anredpandyeckux
YPaBHEHU Ha MHOXKECTBE
KOMIUIEKCHBIX YHCEI

KonTtponpsHas padora Ne 7
«KoMIuiekcHEIE ynciia»

Oo6bembl Tea. Ilimomans cdepsol

17

O6wém Tena. opMynsl st
BBIYUCIICHUS] 00hEMA IPU3MBI

q)OpMyJII:I JJ1s1 BBIYUCIICHU S
00BEMOB MUPAMUJIBI U YCEUEHHOU
MMUpaMu bl




Kontponbnas padota Ne§ «O0BmeMbI
ten. [Tnomans chepor»

OOBEMBI TE BpalleHUs

[Tnomans chepsr

N

KonTtponbnas padora Ne 9
«O06bemsl Tei. [lnomanp chepbr»

JJIeMeHThI TEOPUH BEPOSITHOCTEIH.

DJIeMeHTbl KOMOMHATOPUKH.
bunom Herorona

26

Onepanuu HaJ COOBITUIMU

3aBI/ICI/IMBIe N HC3aBUCHUMBIC
COOBITHA

Cxema bepnynmmn

CiyyaliHble BEJIMYUHBI U UX
XapaKTEPUCTUKU

KonTtponbras padora Nel0
«DJIEMEHTHI TEOPUU BEPOSITHOCTEID)

Meton MaTeMaTUYECKON MHIYKIIUU

[lepecTanoBKH, pa3MeEIICHUS

Coueranus (KoMOWHAIINN)

bunom Herotona

Kontponbras pabora Ne 4

RPWINW >

IloBTOpEHUE Kypca ajaredpbl u
MaTeMaTH4YeCKOr0 aHAJIN3a U
reoMeTpuH

69
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