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IHosicHuTEeNLHAA 3aNIUCKA

JanHas pabodast mporpamMmmMa OpuUeHTHpoBaHa Ha ywanuxcs 10 kimacca u peanusyercs: Ha
OCHOBE CJIEIYIOLIUX TOKYMEHTOB:
1. ®enepanpHoro 3akoHa oT 29.12.2012 Ne273-¢ «O06 ob6pazoBanun B  Poccuiickoii
denepannmny;

2. @enepalbHOrO0 KOMIIOHEHTa TOCYAAapCTBEHHOTO cTaHjapTa obmiero obOpaszoBanus (IIpukas
MunucrepctBa o6OpazoBanust Poccun «O0  yTBepxkaeHUM —(PeAepalbHOTO KOMIIOHEHTA
TOCY/IapCTBEHHBIX CTaHJAPTOB HAYaJIbHOTO, OCHOBHOTO OOIIEro U cpeAHero (MOJHOro) oOIIero
obpazoBanus» ot 05.03.2004 r. Ne1089);

3. ®enepanbHOro 0a3MCHOTO YYeOHOro IUIaHA M TPUMEPHBIX  y4YEOHBIX IUIAHOB IS
oOpa3oBaTesbHbIX yupexaeHuil Poccuiickoil ®denepanuu, peanu3yroUMX HPOrpaMMbl OOILIEro
oOpa3zoBaHusl, yTBEPKJICHHbIC MMPUKa3oM MuHuctepcTBa o0pa3zoBanus Poccuiickoit denepanuu
or 9 mapra 2004 1. Ne 1312 (B pemakuum mpukaza MuHUCTEpCTBa oOpa3oBaHus Poccuiickoit
®enepanun ot 03.06.2011 r. No 1994 r.);

4, Tlpukaz MunucrepctBa oOpaszoBanus u Hayku P® ot 31.03.2014 r Ne 253 « O6
yTBepxkAcHUN DeepasbHOr0 MEpPeUHs Y4eOHUKOB, PEKOMEHIOBAHHBIX K MCIOJI30BAHUIO TIPH
peanM3aliiil  MMEIOIIMX TOCYJApCTBEHHYIO aKKpEIUTAIMI0  O0pa3oBaTENbHBIX  MPOTpamMm
HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO U CPEAHETO OOIIET0 00pa30BaHUM;

5. [luckeMa MunucrepctBa oOpa3oBanusi U Hayku PD ot 29.04.2014 r Ne08-548 « O
dbenepanbHOM MepeuHe YICOHMKOBY

6.PernonanpHoro 0a3uMcHOro  y4yeOHOro  IJlaHa M TNpUMEpHble  y4yeOHble  IIJIaHbI
oOpa3oBaTeNbHbIX  yupexaeHud P®, peanusyromme mnporpamMmbel 00mIero oOpa3oBaHMs,
YTIBEp)KJIEHHBIE  pacropsbkeHMeM MuHucTtepcTBa 00pa3oBaHus YIIbSHOBCKOW 00JacTu OT
15.03.2012 Ne 929-p

7. CanutapHo-3nuaeMuosiornyeckux npasui 1 HopmatuoB CanlluH 2.4.2821-10 «CanurapHo-
AMUAEMHOJIOTHYECKUE TPEOOBaHUS K YCIOBUSM U OPraHU3aluu OOyUeHUs B
o011eo0pa3oBaTeNIbHBIX YUPEKACHUIX Y, 3aperucTpupoBanHbix Muntocte Poccun 03 mapra 2011
T., pErUCTpallMOHHBIA HOMep 1993

8. Yuebnoro mnana MOVY Cremacckoit COIIl na 2017-2018 yueOHbIN rojl, YTBEP>KIECHHOTO
MPUKA30M JUPEKTOpa IIKOJIBI,

9. OGpazoBaTenbHON MPOTPaMMBbI CPEIHETO 0011IeTO 0Opa30BaAHUS

KoMmoHeHTsl yueOHOro U MpOorpaMMHO-METOAMYECKOT0 KOMILIIEKCa MO KypCy
«MatemaTrKa» BKIIOYAIOT:

Anre0pa 1 Hayalla MaTeMaTHYeCcKOro aHanuza, 10 kiacc: yueOHHK i 001mieo0pa3oBaTEbHBIX
opranmu3aiuii: 6a3oBsiii u yriayonennsiii yposuu / C.M. Hukonbckuii, M.K. [Totanos u ap./.-3-¢
u3n.- M.: [Ipocsemenue, 2016.-431c

I'eomerpus, 10-11: Yuebuuk nms obmeoOpazoBarenbHbIX yupexaeHuil. /JI.C. Aranacsh, B.®.
byry3oB u np./ - M.: IIpocemienue, 2012

[Tporpammsl o01ie06pazoBaTenbHbIX yupexaeHuil. ['eomerpus. 10-11 kmaccer. M.:
[Ipocsemenue, 2009. 126

[Tporpammsl 06mmeoOpa3oBaTenbHBIX KON AJsreOpa v Hadaiza MaTeMaTHYECKOro aHanusa /
coct. T.A.bypmuctpoBa — M. : IIpoceemenue, 2009.-126¢.



Mecto npeamera B geiepaibHOM 0A3MCHOM Y4eOHOM IJIaHe

Hacrosiias mporpaMma paccunuTaHa Ha U3y4eHUE Kypca MaTeMatnku ydamumucs 10 knacca B
tedenne 175 gacoB (5 4acoB B Hezemo), cornacHo denepansHomMy KomnoneHty BYII .

Hannas pabouast mporpamma npu3BaHa 00ECIICYUTh 3HAHUS YYAIUXCsl CPETHEH (ITOTHON) TITKOJIBI Ha
0a30BOM ypOBHE.

DopMbI POMEKYTOYHOM U UTOTOBOIM arTecTanuu: [I[poMexxyTouHnas aTTecTaiusi IPOBOIUTCA B
(dhopMe TeCTOB, KOHTPOJIBHBIX, JHATHOCTUYECKUX, TPEHUPOBOYHBIX, CAMOCTOSATEIBHBIX PabOT.

CtpyKTypa U3y4eHHs] MaTeMaTUKH BBICTPAWBAETCS IO TEMAaTHUYECKUM OJIOKaM C 4epe0BaHUEM
yueOHOro Marepuaia o anredpe, HauanaM aHajan3a, JUCKpPEeTHON Marematuke u reomerpuu (ITncemo
MOuH PT «O6 0coOeHHOCTSIX M3y4yeHUs MAaTEMAaTHKU B YCIIOBUSIX Iepexo/ia Ha dheaepabHbIN TOC.
CTaHJIapT OCHOBHOT'O OOIIETO M CPEIHETr0 U CPeHETo (MOHOT0) oo1ero oopazoBanus»ot 02.03.2009).

B kiaccHBIX skypHanax /i pukcay npoxokJIeHHs MPOrpaMMbl HCIIOIb3YETCs OJIHA CTPAaHUIA
(HanMmeHoBaHUe mpeamera «MaremaTukay). Pa3douBka 4acoB Kypca 1o TeMaM YPOKOB I10 anredpe u
Tre€OMETPHUU OCYIIECTBIIETCS HA OCHOBE aBTOPCKOM MPOrpaMMBl.

DneMeHThl TeOpUH BEPOSATHOCTEH - 3TO HOBOE COAEp)KaHME B Kypce MaTeMaTHKH CpedHed mIKomel. s
KOHTPOJIS YCBOCHHSI MaTEpHalia 3TOTo maparpada MCIoIb3yI0TCs 3318491 U3 yIeOHHKa.

[Tpu opranuzanmu mMoBTOpeHHs Kypca anreOpsl 3a 10 kimace Oyzmer oOpaimieHO BHHUMaHHe Ha Hanbouiee

TPYyIHbIE TEMbI JUIsl IaHHOTO KJIacca M MCIOJIb30BaHBI 33/1aud U3 pasjena «3ajaud Jisi OBTOPEHUSY.
Peanuzarust o0yueHus MaTeMaTUKE OCYIIECTBISAETCA Yepe3 TUYHOCTHO-OPUEHTUPOBAHHYIO TEXHOJIOTHIO,
rjae yueOHasl 1eATelbHOCTh, B OCHOBHOM, CTPOUTCS CIEAYIOLIUM 00pa3oM: BBEICHUE B TEMY, U3JIOKECHHE
HOBOT'0 MaTepHasia. OTpabOTKa TEOPETUYECKOr0 MaTepuaa, MPaKTUKyM IO PEHICHHUIO 3a7a4, UTOTOBBIN
KOHTpOJIb. CPOK peanu3aiuu pabouell yaeOHOM nporpamMmbl — OAMH Y4eOHBIH TO/I.

OO0mas xapakTepucTuKa y4eOHOro npeamera
Marematuka coctouT u3 4 coxaepxkarenbHbix pasnenoB: APUOMETUKA, AJI'EBPA U
HAYAJIA  AHAJIM3A, TEOMETPUS, DBJIEMEHTHI JIOTMKHW, KOMBHUHATOPUKMU,
CTATUCTUKU U TEOPUU BEPOATHOCTU.

B xome wu3ydeHHMs MareMaTMKH B CTaplied IIKOJbI Yy4YallMecs MPOAOJDKAIOT OBJIAJECHUE
pa3sHOO0Opa3HBIMU CIIOCOOAMU J1€ATEILHOCTH, TPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

IIPOBEJICHUS JJOKA3aTEJIbHBIX PACCYXJACHUH, JJOTUYECKOI0 00OOCHOBAHMS BBIBOJIOB, MCIIOJIb30BAaHUS
Pa3IUYHbIX A3bIKOB MAaTEMATUKHU JJIsl WJUTIOCTPALIUHU, HUHTEpIPETALlMK, apIryMEHTAlUH U J0Ka3aTeNIbCTBA;

pellieHrs LIMPOKOro Kiacca 3ajady M3 Pa3JIMYHbIX PA3/EIOB Kypca, MOUCKOBOM M TBOPYECKOU
JeSTeTbHOCTH NIPU PELICHUH 3a/1a4 MOBBIIIEHHON CJI0KHOCTH M HETHITOBBIX 3a/1a4;

IUTAHUPOBAHUSI M OCYUIECTBJIEHUS  ITOPUTMUYECKOM  JEATEJbHOCTH:  BBINOJIHEHUS U
CaMOCTOSITEJILHOI'O COCTAaBJIEHUS! AJITOPUTMUYECKUX MPEANUCAHUNA M MHCTPYKIUH Ha MaTeMaTHYeCKOM
MaTepuase; UCIOJIb30BaHUS U CAMOCTOSITEIbHOTO COCTaBIEeHUsI (POPMyYIT Ha OCHOBE 0OOOIIEHHS YaCTHBIX
CIIy4aeB M pe3y/IbTaTOB SKCIIEPUMEHTA; BBIMOJIHEHHS pacyeTOB MPAKTUUYECKOTO XapaKTepa;

MIOCTPOCHUS U HCCIIEIOBAaHUSI MaTEMaTHUYECKUX MOJENEeH JUIsl ONMMCAaHUs M PELIEHUS MPHUKIaIHbIX
3aja4, 3ajjad U3 CMEXHBIX JUCIHMIIMH M pealbHOM JKU3HU; MPOBEPKH M OLEHKH pPE3yJIbTaTOB CBOECH
paboThl, COOTHECEHHUSI UX C ITOCTABJIEHHOM 3a1a4eil, C TMYHBIM )KU3HEHHBIM OIBITOM;

CaMOCTOSITENIbHON paboThl ¢ MCTOYHMKAMHM MH(POPMALIMK, aHaJN3a, 0000IIEHUS U CUCTEeMaTU3alluH
MOJTyYSHHOM NH(OpMAIMY, HHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT.

CTpykTypa 10KyMeHTa

PaGouas mporpamma mo MaTeMaTHKe BKIIOYAET pa3zelibl: MOsSCHUTENbHYIO 3alUCKY, Y4eOHO-
TEMaTUYECKH MIaH ¢ MPUMEPHBIM pacrpeielieHneM y4eOHbBIX YacoB MO pasjienaM Kypca, KaleHaapHo-
TeMaTU4eCKOe TUIAaHUPOBAaHUE, JIUTEpaTypa.



COILEPKAHUE TEM YYEBHOI'O KYPCA
JelicTBUTE/IbHBIE YK c/Ia (7 4aCOB)

[TonsiTue HatypanbHOTO yKciaa. MHoxecTBa unces. CBOMCTBA NEUCTBUTENBHBIX Yuced. MeTon
MareMmartuueckon unaykuuu. [lepectanoBku. Pazmenienusi. Coueranus. Jloka3zaTenbCTBO YUCIOBBIX
HEpaBEHCTB. [lenuMocTh 1enbiX unces. CpaBHEHHS IO MOAYJII0 M. 3aJ1a4u € 1eJI0YHCICHHBIMU
HEU3BECTHLIMH.

Ienp: cucteMaTU3UpOBATh U3BECTHBIE U U3YYNUTh HOBBIC CBEACHHUS O NCHCTBUTEIBHBIX YUCIIAX.
IIpy n3ydeHuu nepBoi TeMbI CHa4aIa IPOBOJUTCS IOBTOPEHUE U3YYEHHOI'O B OCHOBHOM LIKOJIE 110 TEME
«JleCTBUTENIBHBIEC YUCIIa». 3aTEM U3y4alOTCs IIEPECTaHOBKH, Pa3MEILEHUS U COYETAHUA. 31€Ch BaXKHO
MOHATH PAa3HUILy MEXy HUIMH U HAYYUTHCS IPUMEHATH UX MPH pelieHnn 3a1ad. Heodxoamumo oBnaieTsh
METOJIOM MAaTeMaTU4eCKOW MHAYKIIUHA U HAYYUThCs IPUMEHSATH €T0 IIPU PELICHUH 3a1a4. BakHbIM
3JIEMEHTOM OOYUCHHUS SIBJIIETCS OBJIAJCHUE METOAAMH JI0KA3aTeNIbCTBA YUCIIOBBIX HEPABEHCTB.
JlenmMMOCTb YUCell U3y4aeTcsl CHavasa JUlsl HaTyPaJIbHbIX YHCE, a 3aTe€M JJIS LENbIX YUCEI. JTO
IIPUBOJUT K HOBOMY ITOHATHUIO: CPABHEHUIO YUCEJI 110 MOAYIIO. [IpuBOAMTCS perieHne MHOTOYUCIIEHHBIX
3ajJjau ¢ MOMOIIBIO CpaBHEHUS O MoAymo. HakoHel, paccMarpuBaroTest pa3HOOOpas3Hble JUO(aHTOBBI
YPaBHEHUS.

PanuonanbHble ypaBHeHus 4 HepaBeHcTBa (14 yacoB)

Pannonanehbie BoipaykeHusi. @opmynsl OnHoma HeroToHA, CyMMBI U pa3HOCTH cTeneHel. Jlenenue
MHOTI'OWIEHOB ¢ ocTaTkoM. Anroput™ EBknuna. Teopema besy. Kopenb MHOrowiena. PannonasnbHble
ypaBHeHHUs. CUCTEMBI pallMOHAIbHBIX YPAaBHEHUNH. MeTO ] MHTEpBaIOB pPELLIEHUSI HEPABEHCTB.
PannonaneHbie HepaBeHcTBa. Hectporue HepaBeHcTBa. CHCTEMBI pallMOHATIBHBIX HEPABEHCTB.

Heas: chopmMupoBaTh yMEHUS peliaTh paliOHAILHBIC YPaBHEHUS U HepaBeHCTBA. [Ipu n3ydeHuu
3TOU TEMBbI CHaYaja MOBTOPSIOTCS U3BECTHBIC N3 OCHOBHOM IIIKOJIBI CBEICHHUS O PAIlMOHATBHBIX
BBIPOKEHUSX. 3aTEM TH CBEACHHUS JONOIHIIOTCS hopmynamu 6mHOMa HpI0TOHA, CYyMMBI M pa3HOCTH
OJIMHAKOBBIX HATYpaJlbHBIX cTerneHel. [IoBTopstoTCs cTapbie U MPUBOISTCS HOBBIE CIIOCOOBI PEIICHHUS
paMoHATBFHBIX YPAaBHEHHI U CHCTEM PAallMOHAJBHBIX YpaBHEHHUH. PaccMaTpuBaeTcs METO HHTEPBAIOB
pelIeHrs HEPaBeHCTB BUJIA (X - XT) ... (X -Xm)0 WiH (X - XT) ... (X - XIT) a ¥ OTpUIATeNbHbIC 3HAYSHUS JITIS
KaXX/IOTO X palliOHAIBHBIX YPaBHEHUH W HEPABEHCTB MTOMOTAET METO]T HAXOXKICHHUS PAIlHOHATBHBIX
KOpHe# MHorowieHa Pri(x) crenenu n > 3, u3ydeHue JeJIeHrns MHOTOUJIEHOB U TeopeMbl besy.

Kopenb crenenn n (9 yacos)

[oustus Gynkuun u ee rpaduka. Pynkius y = x'". [lonstre KopHs cTenenn n. Kopau yeTHOM 1
HeYeTHOH cTeneHell. Apudmerndeckuii kopens. CBoiicTBa KopHeii crenenu n. @ynkuus y = x". KopeHs
CTEIIEHU N U3 HATYpaJIbHOTO YHCIIA.

Heab: ocBOUTH MOHATHS KOPHS CTETIEHU N U apU(PMETUYECKOTO KOPHS; BbIpadOTaTh yMEHUE
peoOpa30BbIBaTh BBIPAXKEHUS, COIEPIKaIINe KOPHU cTeneHu 1. [Ipu n3ydueHun 3Toi TeMbl CHavaia
HAIOMHHAIOTCS Onpeenenus QYHKIUU U ee TpaduKa, cBoiicTBa pyHKImH y = X". CyllecTBOBaHUE JBYX
KOpHEH YeTHOH CTeNeH! U3 MOJI0KUTEIBHOTO YiCiIa U OJTHOTO KOPHS HEYETHOH CTeNeH! U3 JIto0oro
NEHCTBUTENHLHOTO YMCIIa TOKA3bIBAETCSI TEOMETPHUUECKH C OTIOPON Ha HEMPEephIBHOCTh Ha R dyHKIMN y =
x". OCHOBHOE BHUMAaHHE yJIENIETCS U3yIEHHIO CBOMCTB apu()METHUECKUX KOPHE ¥ MX NPUMEHEHHIO K
peoOpa3oBaHKIo0 BEIPAKEHHH, coaepkalux KopHu. M3ydaiorcs cBoiicTBa 1 rpaduk GpyHKImu y = X",
yTBEpKIAaeTCsl, YTO apu(PMETHUECKUI KOPEHb CTETIEHH 1T MOXKET OBITh MJI HAaTypaJbHBIM YHCIIOM WJIH
UPpaLMOHAIILHBIM YUCIIOM.

CreneHb M0J10KUTEJIBHOr0 yucia (11 yacos)



IlonsiTHE M CBOMCTBA CTENEHU C pallMOHAIBHBIM IOKa3aTeneM. IIpenen mocienoBareabHOCTH.
CaoiicTBa npeznenoB. beckoneuHo yObIBatomias reomerpuueckas nporpeccusi. Yucio e. [lonarue crenenu
C UppalMOHAIBHBIM NOKa3aTeneM. [lokazarenbHas GyHKIuS.

esb: yCBOUTH MOHATHS PAllMOHATIBHON U UPPALMOHAIIBHONM CTENIEHEN MOJI0KUTEILHOTO YUCIIA U
nokaszarenbHOi QyHKiuy. CHavyaga BBOASATCS MOHATHE PAIIHOHATILHON CTETICHH MOJIOKUTEILHOTO YHCIIa
Y U3Y4aloTCs €€ CBOMCTBA. 3aTeM BBOJUTCS MOHATHE Mpeesia MOCIeI0BaTeIbHOCTH U € €r0 IMOMOIIBIO
HAXOJUTCS CyMMa OECKOHEUHO yOBIBAOIIEH reOMETPUIECKOM MPOTPECCHH U ONIPEEIISETCS YUCIIO €.
CreneHp ¢ UppalMOHAIBHBIM MOKa3aTeJIeM ONPEAEIETCs C UCIIOIb30BAaHUEM Ipeiera
MOCJIEIOBATEIBHOCTH, TIOCIIC Yero BBOJIUTCS MOKa3aTeabHas (QYHKIMS U U3y4YaroTCs €€ CBOICTBA U

rpadux.

Jlorapudgmnsi (6 yacoB)llonsarue u cBoiicTBa Jorapudmos. Jlorapudmuueckasi GyHKITHS.
Jecsatuunsiii Jorapudm (MpuOIMKeHHbIE BEIYKUCIIeHHs ). CTeneHHbIe (PYHKITUH.

Heab: ocBoUTh MOHATHS Jorapudma u jJorapudmuueckoil GyHKIMH, BEIpadOTaTh yMEHUE
npeoOpa3oBBIBaTh BBIPAXKEHUs, coieprkaiue jorapudmel. CHavyaga BBOAIATCS NOHATHS Jorapudma,
JECSITUYHOTO U HAaTypaJIbHOTO JIOrapu(MOB, H3y4alOTCsl CBOMCTBA Jorapu@moB. 3aTeM paccMaTpUBAETCs
norapupmMmuuecKkas GyHKIUS U U3YYalOTCs €€ CBOWCTBA U rpaduk. M3ydaroTcs CBOWCTBA IECATHYHOTO
norapudma, MO3BOJISIONINE TPOBOAUTH MPUOIMKEHHBIE BBIYUCICHUS C TOMOIIBIO TaOIUIL JIOTapu(MOB U
anTunorapudmo. Hakoner, n3y4yarorcs crerneHHble QyHKINYU BUA y = xP s pa3IMYHbIX 3HAYCHHH 3.

(BER, BE N u 1p.).
IHoka3aTenbHble U JorapupmMuyecKue ypaBHeHHs U HepaBeHCTBa (7 4yacoB)

[Ipocreiimue nmokazarenbHbIE U TorapuMUUECKUe ypaBHEHUS. Y paBHEHUS, CBOISAIINECS K
MIPOCTEHIIINM 3aMEeHOH Hen3BecTHOro. [IpocTeiiimme mokazarenpHbIe U JIOTapHPMUISCKHE HEPABCHCTBA.
HepageHctBa, cBOsIMECS K IPOCTEHIIMM 3aMEHON HEU3BECTHOTO.

Heasn: chopMupoBaTh yMEHHE peLIaTh NOKa3aTeIbHbIE U JJOTapu(pMUUECKre YpaBHEHUS U
HepaBeHcTBa. CHayasla u3y4aroTcs MPOCTENIINE T0Ka3aTeIbHbIe YPAaBHEHUS, HAXOASTCS UX PELICHMUS.
3areM aHaJIOrMYHO U3y4aroTcs MIpoCcTellne Jorapupmuueckie ypaBHeHus. Jlaigee paccMaTpuBaroTCs
YpaBHCHUS, PCIICHNUEC KOTOPBIX (HOCJ’IG BBEICHHSA HOBOI'O HEM3BECTHOIO t 1 PEIICHUSA MOJTYYUBIICTOCA
palMOHAIBHOTO YPABHEHUS! OTHOCUTENBHO t) CBOAUTCS K PEIIEHHUIO MPOCTEHINEro NoKa3aTenbHoro (Win
norapudmuueckoro) ypaHeHus. [1o Takoii xe cxeme U3y4yaroTcsi HEpaBEHCTBA: CHayvaja MpocTenine
NoKa3aTeJbHbIe, 3aTeM MpocTeiine JorapupMUIecKue, 1 HaKOHel, HEPaBEHCTBA, CBOJIAIINECS K
IIPOCTENIINM 3aMEHON HEU3BECTHOTO.

CuHyc 1 KocuHyc yr.ja (7 4yacoB)

[Tonsartue yraa u ero Mepsl. OnpeesieHue CHHyca U KOCUHYca yria, OCHOBHBIE (POPMYJIBI JUIs HUX.
ApKCHHYC U apKKocuHYc. [Ipumepsl HCIOIb30BaHUS apKCUHYCA U apKKOCHHYCA M (POPMYIIBI [Tl HUX.

Heab: ocBOUTH MOHATHS CHHYCA U KOCUHYCA IPOU3BOJIBHOTO YIila, U3yYUTh CBOMCTBA (DYHKUINN
yria:

sin a 1 cos a. Mcronb3ys s3bIK MEXaHUKH, BBOJUTCS MOHATHE YIJIa KaK pe3ybTara HOBOpOTa
BEKTOpa. 3aTeM BBOJATCS €ro rpajaycHas U paaranHas Mepbl. C HCIOIb30BaHUEM €TUHUYHON
OKPY>KHOCTH BBOJISITCS MOHATHUS CUHYCA U KOCUHYca yria. M3ydatorcst cBoCTBa (PyHKLUH sin a U cos a
Kak (yHKIMH yria a, JOKa3bIBatoTCsl OCHOBHBIE ()OPMYJIBI 111 HUX. BBOASTCS MOHATHS apKCUHYCa U
apKKOCHHYCA YMCJIa U C MX TOMOULIBIO PEIIAIOTCS 337aul Ha HAXO0KJIEHHUE BCEX YIVIOB, ISl KaX/I0T0 U3
KOTOpBIX sin a (WM cos a) paBeH (0oJIbIlIe WM MEHbILIE) HEKOTOPOro yucia. BeiBoasTcs popmysbl 1uist
apKCHUHYca M apKKOCHHYCA.



TaHreHc u koTaHreHc yrJa (4 yaca)

Omnpenenenrs TaHTeHca U KOTAHT€HCA YIiIa U OCHOBHbBIE ()OPMYIIBI ISl HUX. APKTaHT€HC U
apkkoTaHreHc. [Ipumepbl HCTIONB30BaHUS ApKTaHI€HCA U apKKOTaHTeHca U (POpMYIIbI sl HUX.

Ilesib: OCBOUTH MOHATHS TAHT€HCA U KOTAHT€HCA MPOU3BOJIBHOTO YIila, U3yUYUTh CBOICTBA
¢byHkuui yria: tga u ctga. TaHTeHC ¥ KOTaHTeHC yrila a ONPEeeIIIOTCS KaK ¢ IOMOIIBIO OTHOIICHUH Sin a
M COS a, TaK ¥ ¢ IOMOIIBIO OCEeil TaHTeHCa U KOTaHreHca. M3yvarorces cBolicTBa PyHKIUH tga u ctga Kak
GyHKIUH yria a, J0Ka3bIBAIOTCS OCHOBHBIC (POPMYIIBI JUII HUX. BBOIATCS MOHATHS apKTaHTCHCA U
apKKOTaHTeHCa YKCIIa U C UX MIOMOUIBIO PEIIAIOTCS 3a/1a41 Ha HAX0XKIEHUE BCEX YIJIOB, ISl K&KIOTO U3
KOTOPBIX tga (M ctga) paBeH (00bIIE HIIM MEHBIIIE) HEKOTOPOTO uucia. BeiBoasarcs popmysibl ajis
apKTaHTEHCa U aPKKOTaHTEHCA.

®opmy.bl c10:xxeHus (8 yacoB)

Kocunyc cymmsl (1 pazHocTH) ABYX YriioB. DopMyIibl A1t AOMOJHUTENbHBIX YTI0B. CHHYC CYyMMBI
(u pazHOoCTH) ABYX YyriIoB. CyMMa U pa3HOCTb CUHYCOB M KOCUHYCOB. @OpMyJIbl JUIsl IBOMHBIX U
IIOJIOBUHHBIX YIJI0B. [Ipon3BeneHne cuHycoB U KOCUHYCOB. DOpPMYJIbI JIJ1s1 TAHTE€HCOB.

Heab: ocBouTh HopMysbl KOCHHYCA M CUHYCa CYMMBI U Pa3HOCTH JBYX YTJIOB, BBIpaOOTaTh yMEHHE
BBITIOJTHSATH TOXIECTBEHHBIC MPEOOPA30BAHMS TPUTOHOMETPHYCCKHUX BBIPAKCHHI C UCTIOIB30BAHUEM
BbIBeICHHBIX (popmysn. CHauana ¢ HOMOIIbIO CKAISIPHOTO MPOU3BECHHS BEKTOPOB 10Ka3bIBACTCS
¢dbopmyra KoCHHYyca pa3HOCTH JIBYX YTJIOB. 3aT€M C IMOMOIIBIO CBOMCTB CHHYCA U KOCHHYCA yIJia U
J0Ka3aHHOW (hOPMYIIBI BBIBOJSTCS BCE MepeuncieHHbie GopMyibl. Mcnonb3ys qokazaHHbIe HOPMYIIbI,
BBIBOJISITCSL (DOPMYJIBI 171 CHHYCOB 1 KOCUHYCOB JIBOMHBIX U MOJIOBUHHBIX YTJIOB, @ TAKXKE TS
MIPOU3BE/ICHUS CHHYCOB U KOCHHYCOB yriioB. Hakonell, BEIBOAATCS (DOPMYIIBI ISl TAHTEHCA CYMMBI
(pa3HOCTH) IBYX YIJIOB TAHT'€HCA JIBOMHOTO U MOJOBUHHOTO YIJIOB, JUIsl BRIPAXKEHUS CUHYCA, KOCUHYCA U
TaHI'€HCa yriia Yyepe3 TAHIeHC MTOJIOBUHHOTO YIJa.

Tpuronomerpunuyeckne GyHKIUM YUCJI0BOT0 aprymeHnTa (8 yacoB)
OyHKINH Y = SINX;, Y = COSX, y = tgX, y = ctgXx.

Henab: n3y4nTh CBONCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIUH U UX rpadukoB. CHavana
TOBOPUTCS O TOM, UTO XOTsl (DYHKIIHMS MOKET BBIPAXKaTh 3aBUCUMOCTb MEXJTy Pa3HbIMHU (PU3MUECKUMHU
BEJIMYMHAMHU, HO B MaTeMaTHUKE MPUHATO pacCMaTpuBaTh QyHKIMH Yy = f(X) KaK pyHKIIMH YHUCIIa.
[TosToMy 371€Ch M paccMaTpUBAIOTCS] TPUTOHOMETPHUECKUE (DYHKIIMH YHCIOBOTO apryMEHTa, UX
OCHOBHBIE cBOMCTBa. C MCIONIB30BAaHUEM CBOMCTB TPUTOHOMETPUUYECKUX (PYHKLNN CTPOSATCS UX TpaduKHU.
ITpu n3yueHnn 3TOM TeMbl BBOAUTCS MOHATHE NEPUOIUYECKON (PyHKIMM U ee TIIaBHOTO Iepro/ja,
JIOKa3bIBaeTCs, YTO TJIaBHBIM MepHoJ QYHKIMH y = SINX U Y = COSX €CTh YUCIIO 27, a TJIaBHbIN Nepuol
GyHKIUHN y = tgX U y = ctgX eCcTh UUCIIO T.

Tpuronomerpuyeckne ypaBHeHusi 1 HepaBeHcTBa (8 yacoB)

[Ipocreiimme TPUroHOMETPUYECKNE ypaBHEHUS. TpUTOHOMETPUYECKHE YPABHEHHU S, CBOJALINECS K
MPOCTEUIIMM 3aMEHON Hen3BecTHOTO. [[puMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX (HOpMYIT JUIs
peuienus ypasHeHuil. OMHOpOIHBIE ypaBHEHHUs. [[pocTeiine TpUroHoMeTpuYECKHe HEPAaBEHCTBA.
HepaseHctBa, cBOsIIMEC K IPOCTEHIINM 3aMEHON HEU3BECTHOr 0. BBEIeHNE BCIIOMOTaTeIbHOIO YIJIa.
3aMeHa HeM3BECTHOrO t = sinx + cosX;.

Heab: chopmupoBath ymMeHHE pelIaTh TPUTOHOMETPUUYECKUE YpaBHEHUS U HepaBeHcTBa. CHavana
C OIOPOM Ha yMEHHUE pellaTh 3a/1a4i Ha HaX0XJIeHHe BCEX YIJIOB X Takux, uto f(x) = a, rae f(x) — oxna
13 OCHOBHBIX TPUTOHOMETPUUYECKUX PYHKIMH (SInX, COSX, tgX, ctgX), paccMaTpUBaeTCs pelieHne
MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI. 3aTEM pacCMaTPUBAIOTCS YPAaBHEHMsI, KOTOPBIE (I10CIe



BBEJICHHS HOBOTO HEU3BECTHOTO t M PEIICHHS MOJyYHBIIErOCS PAIlHOHAILHOTO YPAaBHEHHSI OTHOCHTEIIEHO
t) CBOJSATCS K PEIICHUIO IPOCTEHINEr0 TPUTOHOMETPUUIECKOTO YpaBHEeHHsI. PaccMaTpuBarOTCsI CIOCOOBI
peIIeHHs] TPHTOHOMETPHUYECKIX YPAaBHEHUH C MTOMOIIBI0 OCHOBHBIX TPUTOHOMETPHYECKHIX (OPMYIT U,
HAKOHEI], pACCMAaTPUBAIOTCS OJTHOPOAHBIE TPUTOHOMETpPUIECKHe ypaBHeHUs. C OMOpoii HA yMEHUE
peliaTh 3a7a4n Ha HaXO0XKJIEHUE BCEX YIIIOB X TakuX, 4To f(X) a, mimu f(x)

BeposiTHOCTB c0oObITHS (4 Yaca)
[TonsaTHe U CBOMCTBA BEPOSITHOCTU COOBITHS.

Iesb: OBNaneTh KIACCHUECKUM MOHITHEM BEPOSITHOCTU COOBITHUS, U3YUUTh €TO CBOWCTBA U
HAYYUTHCS MPUMEHSATh UX NP PEIICHUN HECIOXKHbIX 3a1a4. CHauaaa paccMaTpuBalOTCs OMbBITHL,
pe3yJIbTaThl KOTOPBIX Ha3bIBAIOT COOBITUAMU. Onpenensercs BEpoITHOCTb coObITUS. PaccmarpuBarorcs
MIPUMEPHI BIYUCIICHUS] BEPOSTHOCTU COOBITHS. 3aTeM BBOASTCS MOHATUS O0BEAUHEHUS (CYMMBI),
nepeceyeHus (Mpou3BeAeHUsI) COOBITHI U pacCMaTPUBAIOTCS MPUMEPHl HAa MPUMEHEHHUE ITUX MMOHSATHIA.

Beenenue (5 yacos)
[IpeaMeT cTepeoMeTprun. AKCHOMBI cTepeoMeTpur. HEKOTOPEIE CIIEACTBHS U3 AKCHOM.

He.]]b: MMO3HAKOMUTD YyHaIIUXCs € COACPIKAHUCM KypCa CTCPEOMECTPHUU, C OCHOBHBIMU IMOHATHUAMU U
aKCruoMamMu, NPpUHATBIMH B JAHHOM KYPCEC, BLIBCCTH IICPBBIC CIICACTBHUA U3 AKCUOM, JaTh NPCACTABJICHUC
0 'COMCTPHUYCCKUX TCJIaX U UX ITIOBECPXHOCTAX, 00 I/I306pa)KCHI/II/I MMPOCTPAaHCTBCHHLIX (1)I/Il"yp Ha 4CPTCIKCE,
O IIPUKJIaAHOM 3HAYCHHUU I'COMCTPHUMU.

N3yuenune ctepeoMeTpuun JOKHO 0a3UPOBATHCS HA COYETAHWUN HATISITHOCTHU U JIOTHYECKOM
ctporoctu. Ornopa Ha HarJISIAHOCTh — HEMPEMEHHOE YCJIOBHE YCIIEITHOIO YCBOCHUS MaTepuana, U B CBA3U
C 9TUM HY)KHO YCITUTH O0JIBIIIOC BHUMAHHE MTPABIIILHOMY U300paKCHHIO HA YSPTEKE
MIPOCTPAHCTBEHHBIX (huryp. OHAKO HATIISIAHOCTH JIOJKHA OBITh MPOHM3aHa CTporoi jorukoit. Kype
CTCPEOMETPHUH TPEIBSIBISICT B ’TOM OTHOIICHHH 0OJiee BRICOKUE TPEOOBAHUS K yJamumcs. B otiwanu ot
Kypca IUIaHUMETPHUH 37eCh YKe ¢ caMoro Havana (OpMyIHUPYIOTCS aKCHOMBI O B3aHMHOM PacCIOI0KEHUH
TOYEK, MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE, U JlaJie€ H3YUCHHE CBOMCTB B3AMMHOTO PACIIOI0KEHUS
MPSIMBIX U MJIOCKOCTEN MPOXOIUT HA OCHOBE ATHUX aKCUOM. TeMm cambIM 3a/1a€TCsl BBICOKUI YPOBEHb
CTPOTOCTH B JIOTHUECKHUX PACCYKIICHUSIX, KOTOPBIN JOJIKEH BBIICPKUBATHCS HA MPOTHKEHUU BCETO

Kypca.
MapanienbHoCTh NPSIMBIX M IUI0cKOCTEd (18 yacoB)

[TapanienbHOCTb NPSAMBIX, NPSIMOI U IIIOCKOCTH. B3auMHoOe pacrnonoxeHue IByX MpsMbIX B
IIPOCTPAHCTBE. YTOJI MEXAY ABYMs mpsiMbIMU. [lapamiensHocTh miockocTeil. TeTpasap u
napauleIenuen.

Hean: chopMupoBaTh NpeACTaBICHUS YUALTUXCS O BO3MOXKHBIX CIIy4asiX B3aUMHOTO
PaCTOIOXKEHUS IBYX MPSMBIX B IPOCTPAHCTBE (TMPSAMBIE MTEPECEKAIOTCS, MPSMBIE MapaljIebHbI, PSMbIC
CKPENTUBAIOTCS ), MPSMOKN U TUIOCKOCTH (TIpsiMast JISKHUT B TUIOCKOCTH, TIPsiMasi ¥ TIOCKOCTh
MepPEeCeKaroTCsl, MpsiMasi ¥ TIOCKOCTh MapaljieNIbHbI), U3YYUTh CBOMCTBA U MPU3HAKU NapauIeTbHOCTH
MPSAMBIX U ITIOCKOCTEM.

Oco0eHHOCTh JaHHOTO Kypca COCTOUT B TOM, UTO YK€ B IIEPBOM IJ1aBe BBOJSATCS B PACCMOTPEHUE
TETPAdp U NapauIeIeIUNe] ¥ YCTaHABIMBAIOTCS HEKOTOPHIE UX CBOMCTBA. JTO 1a€T BO3MOKHOCTh
0TpabaThIBaTh MOHATHUS MapaIEIbHOCTH NPSAMBIX U IUIOCKOCTEH Ha 3THUX JIBYX BHJIaX MHOTOI'PaHHUKOB,
4TO, B CBOIO OYEpEb CO3/AET ONPEEIEHHBIN pa3ien K rnaBe « MHororpaHHuKN». OTAeIbHBINA TYHKT
MOCBAIIEH TOCTPOEHHIO Ha YepPTEXke CeUEHUH TeTpas/ipa U napajiesienunesa, CTo NpeacTaBiseTcs



Ba)KHBIM KaK JIJIS PEIICHUS TEOMETPUIECKUX 3aJ1a4, TaK M, BOOOIIIE, /ISl pa3BUTHUS TPOCTPAHCTBEHHBIX
MPEACTABICHUHN yUJaIuxcsl.

B pamMkax 3T0# TEMBI ydalluecs: 3HaKOMATCS TAKXKE C [1apajuIeIbHBIM IPOCKTUPOBAHUEM U €TO
CBOWCTBaMH, UCIIOJIb3YEMBIMH NPH U300paKEHUHU MPOCTPAHCTBEHHBIX (DUTYp Ha YepTEKe.

IepnenMKyIsAPHOCTH NPSAMBIX M M10cKOcTedl (20 yacoB)

[lepneHUKyYISAPHOCTD NPSAMOM U IUIOCKOCTHU. [IepneHauKyIIsp U HaKJIIOHHBIE. YTOJI MEXAY NPSIMON
Y IUIOCKOCTHIO. [[ByrpanHbiii yroi. [lepneHaukynsipHOCTh III0CKOCTE. TpexrpaHHblil yroi.
MHOrorpasHsIil yroJi.

Ileb: BBECTH MOHATHS MEPIIECHIUKYIAPHOCTH NPSAMBIX U IUNIOCKOCTEHN, U3YYUTh [IPU3HAKH
NEPIECHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH, ABYX INIOCKOCTEH, BBECTH OCHOBHBIE METPUYECKUE
MIOHATHUSA: PACCTOSIHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSIHUE MEXKAY NapAJIIEIbHBIMU INIOCKOCTSIMH,
MEXy MapajuIeIbHbIMU IPSIMOM U INIOCKOCTBIO, PACCTOSIHUE MEKIY CKPEIIMBAOIIMMHUCS IPSIMBIMU,
YTOJI MEXAY IIPAMOM U INIOCKOCTBIO, YTOJI MEXAY ABYMS IUIOCKOCTSMU, U3YYUTh CBOMCTBA
IIPSIMOYTOJIBHOTO IIapaJUICIICIIUIIE A,

ITonstue MNEPNCHAUKYIIAPHOCTH 1 OCHOBAHHBIC HAa HEM METPHUYCCKHUEC ITOHATUSA (paCCTOHHI/IH, er'IBI)
CYIICCTBCHHO paClIMPAIOT KJIACC CTCPCOMCTPUUCCKUX 3a4a4, MOABJISACTCA MHOT'O 3a4a4 Ha BbIYHMCIICHUC,
IMHUPOKO UCIIOJIB3YHOIINUX U3BCCTHBLIC (baKTBI N3 INIAHUMCTPUH.

Muororpansnuku (18 yacoB)
[Tonsite MuOrorpannuka. [Ipusma. [Tupamua. [IpaBuabHbIE MHOTOIPAaHHHKH.

eab: M03HaKOMUTH yJalllUXCsl C OCHOBHBIMU BUAAMHU MHOTOTPAaHHUKOB (IIpU3Ma, IMpaMua,
yceueHHas mupamMua), ¢ Gopmymoii Ditniepa Uit BHITYKJIBIX MHOTOIPAHHUKOB, C IPaBUJIbHBIMU
MHOT'OTPaHHUKAMHU U 3JIEMEHTaMU UX CUMMETPHH.

C nByMs BUJIaMU MHOTOTPaHHHMKOB — TETPA3IPOM U MApAJUIEIEIUIIENO0M — ydalluecs YK€ 3HAKOMBI.
Teneps 3TH npeacTaBICHUS PACIIUPAIOTCS. MHOTOrpaHHUK ONpPEAEIIIeTCs KaK IIOBEPXHOCT,
COCTaBJICHHAs] U3 MHOT'OYTOJIBHUKOB M OTPaHMYMBAIOIIAsl HEKOTOPOE TEOMETPUUYECKOE TEJO (ET0 TOXKE
Ha3bIBAIOT MHOTOTPAaHHUKOM). B CBSI3M ¢ 3TUM yTOUYHSIETCS] CaMO MOHATHE T€OMETPUUYECKOTO Tea, JUIs
Yero BBOJIUTCS €IlI€ Psi/i HOBBIX MOHATUHN (TpaHUYHAs TOYKa QUTYPbI, BHYTPEHHSS TOUYKA U T.1.).

IMoBTOpenue 16 u

[TapannenpHOCTh NPSMBIX U IUIOCKOCTEN . Pemienne 3anay Ha npuMmenenue TIII. Pemenue 3anayu
Ha YroJl MeX1y IIPSIMOU U IUIOCKOCTBIO. Pemenune 3anad no reme «MHOTOrpaHHUKWY. J{ByrpaHHbIE YIJIbL.
[lepnenauKkynsipHOCTD MI0CKOCTEN. CTEneHb MON0KUTENbHOr0 uncia. Kopens crenenu n. @opMyiibl
cnoxenus. [TokazarenpHble U TorapudMUUecKie YypaBHEHHS U HEPABEHCTBA

TpCﬁOBaHHﬂ K ypOBHIO INOATOTOBKH JCCATHRIACCHUKOB
B pezynomame uzyuenus mamemamuxku Ha npohuibHOM ypoeHe 6 cmapuiell WKoJe y4eHUK 00NHCeH
3namv/nonumams’

e 3HAYEHHWE MAaTEeMAaTHYECKOW HAYKH JUJISl PEIICHUS 3a/1a4, BOSHUKAIOIINUX B TEOPUU U TMPAKTHKE;
IIUPOTY U OTPAHUYEHHOCTh IPUMEHEHUSI MATEMATUUECKUX METOJOB K aHAIM3Y U UCCIIEOBAHUIO
MIPOIIECCOB M SIBJICHUH B IPUPOJC B OOIIECTRBE;

e 3HAYEHHE MPAKTHKHU M BOIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe, sl JOPMHUPOBAHUS U
Pa3BUTHSI MaTEeMaTUYECKOW HAYKU;



e HJEU PACHIMPEHMsI YMCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOEHUSI HOBOT'O MaTEMAaTHYECKOTO
amnmapara s PeIIeHHs IPaKTUYECKUX 3a7a4 U BHYTPEHHUX 3a71a4 MATEMAaTUKH;

e 3HAYCHME UJIEH, METOJIOB U PE3yJIbTAaTOB aAIreOpbl U MaTEMAaTUYECKOr0 aHAJIN3A )1 IOCTPOESHHUS
MOZIEJIEH pealbHBIX IIPOLIECCOB U CUTYALUH;

e  YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTHKM MAaTEMaTH4YECKUX PACCYKIEHUH, X IPUMEHUMOCTD B
Pa3NUYHBIX 00IACTAX YETOBEYECKON IEATEIIbHOCTH;

e BEPOSITHOCTHBIX XapaKTep PA3IMYHbIX IIPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAOLIETO MUPA.

YmncioBble U OyKBEHHbIE BbIPAKEHUS
Ymems:

e BBINOJHATH apu(METHYECKHE JCHCTBUS, COUETast YCTHBIC U MMCbMEHHBIE PHUEMBbI, TPUMEHEHHE
BBIYHCIIUTEIBHBIX YCTPOUCTB; HAXOJUTh 3HAYECHUSI KOPHS HaTypaJIbHOM CTEIIEHH, CTEIICHH C
panMoHaIBHBIM ITOKa3aTeNeM, Jorapudma, UCTIONb3ys IPHU HEOOXOIUMOCTH BBHIYMCIUTEIIBHBIC
YCTPOMCTBA; MOJIB30BATHCS OLICHKOM U MIPUKUAKON IIPH NIPAKTUYECKUX PACUETAX;

e IIPUMEHSATH ITOHATUS, CBA3AHHBIC C JEIMMOCTBIO LENBIX YUCEII, IIPU PELICHUU MAaTEMaTUYECKUX
3a1ad4;

e HAXOJIUTh KOPHU MHOTOWIECHOB C OJIHOW IIEPEMEHHOM, paCKJIaIbIBaTh MHOI'OYJICHBI HA
MHOXUTEIH;

e TPOBOJUTH MPEOOPA30BAHMS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, BKIIOYAOIINX CTETICHH,
panukaibl, JorapumMbl ¥ TPUTOHOMETPUYECKUE QYHKITUH.

Hcnonvzoseamsb npuodopemennvie 3HAHUA U YMEHUSL 8 RPAKMUYECKOU 0eAMETbHOCHU U NOGCEOHEBHOU
HCU3HU 014

e MPAKTHYECKUX PACUETOB IO (popmyiam, BKIItoUast GopMyIIbl, CoepKaIIue CTECHH, PaIHKaIIbI,
norapumMbl ¥ TPUTOHOMETPHUYECKUE (PYHKIIUH, IPU HEOOXOIMMOCTH UCIOJIb3Ys CIIPAaBOYHBIE
MaTepHasbl U IPOCTEUIINE BEIYUCIUTEIbHBIE YCTPOUCTBA.

DOyHkuuM U rpaguku
Ymemo

e ONpeAesATh 3HaYeHHEe (PYHKLUH 110 3HAUECHHUIO apryMEHTa MPH pa3IMYHbIX crloco0ax 3alaHus
bynxumm;

e  CTPOMTH I'padMKu U3YyUEHHBIX (YHKIUH, BHITOIHATH peoOpa3oBaHus rpauKoB;

e OIIMCHIBATH 110 rpauKy U 10 GopMyJie MOBEJACHHUE U CBOICTBA (PYHKIINIA;

e pelaTh ypaBHEHHsI, CACTEMbl ypaBHEHU, HEPABEHCTBA, UCIIOJb3YsI CBOMCTBA QYHKIMN U UX

rpaduyecKue npeicTaBIeHus;

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCHU U NOGCEOHEGHO
HCU3HU 0N

e OIMCAHUS U UCCIEIOBAHUS C MOMOIIBIO (PYHKINN peabHbIX 3aBUCUMOCTEN, IIPECTABICHUS UX
rpaduyecKu; HHTEpIpeTaluu rpa)uKOB peabHBIX IIPOIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHaJIM3a
Ymems Haxoqute cymmy GeCKOHEUHO yOBIBaOIIeH reOMeTPpUIECKUI TPOTPECCU;
YpaBHeHHs U HEPABEHCTBA

Ymemo



e pelaTh pallMOHAIbHbIE, TOKa3aTeIbHbIE U JOrapru(pMHUUECKe YPaBHEHHS U HEPABEHCTBA,
UppaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHM S, UX CUCTEMBI;

e  JIOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA,;

e pemaTh TEKCTOBBIE 33J1a4M C IOMOLIBIO COCTABICHUS YPAaBHEHU, U HEPABEHCTB, UHTEPIIPETUPYS
pE3yJIbTAT C Y4€TOM OIPAaHUYCHUN YCIIOBUS 3aJa4H;

e H300paxkaTh HA KOOPAWHATHOH MJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHUI U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

e HAXOAWUTh MPUOIMKEHHBIC PEIICHNUS YPaBHEHHUH U MX CHCTEM, UCIOJb3ys IpadUuecKuii METOI;

e pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM I'papUUeCKUX MPeJCTaBICHUH,
CBOMCTB (DYHKITHH, POU3BOTHOM;

Hcnonv3osamsb npuodpemenHbvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esAimebHOCMU U NOBCEOHEBHOIL
HCU3HU O

e TIOCTPOEHUS U UCCIECIOBAHUS MPOCTEHIINX MATEMATHUYECKUX MOJIEICH.
JJieMeHThl KOMOMHATOPUKH, CTATHCTUKHU M TEOPUH BEPOATHOCTE
Ymemo:

e pelarh NpoCTelie KOMOMHATOPHBIE 33Ja4l METOIO0M I1epedopa, a TAKKe C UCIOIb30BAHUEM
U3BECTHBIX (hopMyi, TpeyrosbHuka [lackans; BeraucasaTh koapdunuentsl OuHoma HeroToHa o
dbopmyiie u ¢ ucronp30BaHueM TpeyrosipHuka [lackans;

e TEWIIHUX cilydasiX, BEPOSATHOCTHU COOBITHI Ha OCHOBE IMOJCUETa YUCIIA UCXO/I0B.

Hcnonv3osamsb npuodopemenHbvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esAmeIbHOCMU U NOBCEOHEEHOIL
HCU3HU 05

e aHalIM3a PCAJIbHbIX YHCJIOBLIX JAHHBIX, IIPCACTABJICHHBIX B BUJAC AUAI'PAMM, Fpa(l)I/IKOB; JJIA
aHaJIn3a I/IH(bOpMaI_II/II/I CTaTUCTHUYCCKOI'O XapaKTepa.

TpeGoBanus K YPOBHIO NOATOTOBKH BBINNYCKHUKOB:
B pe3ynbprare nuzydeHuss MaTeMaTUKH Ha MPO(UILHOM YpPOBHE YUCHHK JOJKEH
3HATH/TIOHUMATh

e 3HAYCHHE MaTeMaTHU4YECKOM HAYKH U pCIICHUA 3aav, BOBHUKAOMIUX B TCOPHUU U ITPAKTUKE,
IOHUPOTY U B TO KC BPEMs OIrpaHUYCHHOCTD IPUMCHCHUA MAaTEMATUICCKHUX METOA0B K aHAJIN3Y U
HCCIICAOBAaHUIO ITPOLECCOB U SIBIICHUI B npupoac n O6H_ICCTBC;

e 3HAYCHHC MPAKTHKHU U BOIIPOCOB, BOSHUKAIOIIUX B caMoOM MaTeMaTHKE JJIA q)OpMI/IpOBaHI/IS{ u
Pa3sBUTHA MaTeMaTHUUeCKOMN HAYKH;

* HWACHU pACHIUPCHUA YUCITIOBBIX MHOXKCECTB KaK crocoba MOCTPOCHUS HOBOTO MATEMATHYCCKOI'O
arrapara AJjid peuICHUA MMPAKTUYCCKUX 3a/lad U BHYTPCHHHUX 3a/la4 MAaTCMATUKU

e 3HAYCHUC H)Iefl, MCTOOOB U PE3YyJIbTAaTOB anre6p51 1 MaTEMaTUYCCKOI'O aHalIn3a JJIA IIOCTPOCHUA
MOHCHCﬁ PCAIBHBIX ITPOLCCCOB U CHTyaHHﬁ;

e BO3MOXHOCTHU I'COMETPUH IJIA OITUCAHUSA CBOMCTB PEAIBHBIX MPEAMETOB U X B3ANMHOI'O
PACIIOJIOKCHU,

. YHI/IBepcaJ'II)HHﬁ XapaKTEp 3aKOHOB JIOTUKU MAaTEMATHUYCCKUX paCCY)K)IeHHﬁ, HUX IPUMCHUMOCTE B
Pa3JINIHBIX 00J1aCcTSIX YeII0BEUeCKOM ACATCIIBHOCTH,

* pa3inuuuc Tpe6OBaHI/II71, MNPEABABIACMBIX B JOKA3aTCIILCTBAX B MATEMATUKE CCTCCTBCHHBIX
COMAJIbHO-OKOHOMHWYCCKUX U T'YMAHUTAPHBIX HAaYKaX, Ha IIPAKTHUKE,



e PpOJIb aKCHOMAaTHKH B MATEMATHUKE; BO3MOXXHOCTb IIOCTPOCHUSI MAaTEMaTHYECKUX TEOPUH Ha
aKCMOMAaTHUYECKOW OCHOBE; 3HAYCHHE aKCHOMATHKH JUI APYruX o0nacTeil 3HaHu# U 1is
IIPAKTUKU;

e  BEPOSTHOCTHBIM XapaKTep pa3IMYHbIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIErO MUPA.

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

YMETb:

e  BBINOJHATH apupMETUUECKHE JeHCTBUSA, COUeTasl yCTHbIE U MMCbMEHHbIE IPUEMBI, TPUMEHEHHE
BBIYMCIIMTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAUCHNUE KOPHS HATYypaJIbHOM CTEIICHH, CTEIICHH C
palMOoHaIBHBIM [10Ka3aTeseM, Jorapudma, UCoib3ys IpyU HEOOXOIUMOCTH BBIUNCIIUTEIIbHBIE
YCTPOMCTBA; I10JIb30BATHCS OLIEHKOM U IPUKUAKON MPH IPAKTUYECKUX pacdETax;

e IIPUMEHSATH NOHATHUSA CBA3AHHBIE C JEIUMOCTBIO LEJIBIX YMCEIl IIPA PEIIEHUU MAaTEMAaTUYECKUX
3a1ad4;

e HAXOAUTb KOPHHU MHOTOYICHOB C OJHOM IIEPEMEHHOM, PaCKJIaJAbIBaTh MHOTOUYJICHBI HA
MHOUTEIH;

e BBINOJIHATH JEHCTBUS C KOMIJICKCHBIMH YHMCIIAMH, I10JIb30BaThCSI T€OMETPUUECKON
HMHTEpIpETAMEN KOMIUIEKCHBIX YMCEN, B IPOCTEHIINX CIy4asX HaXOINUTh KOMILUIEKCHbIE KOPHU
YpaBHEHHH ¢ ICHCTBUTEIBHBIME KO PUIIMESHTAMH;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM 1eATEeIbHOCTH U MOBCETHEBHOM KU3HU
JUISL:

e MPAKTHYECKHUX PacdeToB IO (popmynam, BKItOUast GopMyIibl, CoAepiKallie CTeeH!, paauKaibl,
norapumMbl ¥ TPUTOHOMETPHUYECKUE (DYHKIIUH, UCTIONB3Ys IPU HEOOXOIUMOCTH CIIPAaBOYHBIE
MaTepHasbl U IPOCTEUIINE BEIYUCIUTEIbHBIE YCTPOUCTBA.

DOyHkuuM U rpaguku

yMETh

e ONpeAesATh 3HaueHHe (PYHKLUU 110 3HAUEHUIO apryMEHTa MPH pa3IMYHbIX crloco0ax 3aJaHus
bynxumm;

e  CTPOMTH I'padMKu U3YyUEHHBIX (YHKIUH, BHITOIHATH peoOpa3oBaHus rpauKoB;

e OIIMCHIBATH 110 rpauKy U 10 GopMyJie MOBEACHHUE U CBOICTBA (PYHKIINIA;

e pelaTh ypaBHEHMs, IPOCTEHIINE CUCTEMb] YPaBHEHUH, UCIIOJIB3Ys CBOMCTBA (GYHKIUN U UX
rpaduyecKue npeicTaBIeHus;

MCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH EATEIHbHOCTH U MOBCEAHEBHON KU3HU
JUISL:

e OIMCAHUS C MOMOIIBI0 QYHKIMHN pa3InYHBIX 3aBUCUMOCTEH, MPEACTABIECHUS UX rpaduyuecku,
MHTEpIpeTaly rpauKoB peasbHbIX MPOILECCOB.

Hauana maTeMaTH4ecKOro aHajIn3a
YMETh

e HAXOJUTh CyMMY O€CKOHEYHO yOBIBaOIIel reoMeTpUUECKOI MPOrpeccuy;

e BBIUMCIIATH MPOU3BOJHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMH, TPUMEHsIS IpaBUIIa
BBIUHCIICHHS IPOU3BOIHBIX U TIEPBOOOPa3HBIX, UCIOIb3YsI CIPAaBOYHBIE MAaTEPHUAIIBI;

e HCCIIEAOBATh (PYHKIIUHU U CTPOUTH UX Tpa(UKH ¢ TOMOIIbIO IIPOU3BOIHOM;

e pemiaTh 3a/la4M ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHOMN K TpaduKy QyHKIUH;

e pelaTh 33Ja4u Ha HaXOXKJCHHE HauOOJBIIEro M HAUMEHBIIET0 3HaYeHUs (QYHKIIUU Ha OTPE3KE;



e  BBIYKCIATH IJIOLIA/Ib KPUBOJIMHENHON Tpaneuuy;

WCII0JIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATEILHOCTH M MIOBCETHEBHON KU3HH
IS

* PpCHICHUA TCOMECTPUUCCKHUX 3a/]a4, SKOHOMUYCCKUX U APYIUX MPUKIIAAHBIX 3a4a4, B TOM YHCJIC Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAYECHUS C MNPUMCHCHUCM allllapaTa MaTCMAaTUYCCKOI'0 aHaJIn3a.

YpaBHeHHsI M HEPABEHCTBA

YMETb:

e pemarh palMOHAJIbHBIE, TOKa3aTeIbHbIE U JOrapu(pMUIecKie ypaBHEHHUS U HEPABEHCTBA,
UPPaLUOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;

e  JIOKa3bIBaTh HECJIOKHBIC HEPABEHCTBA;

e pemaTh TEKCTOBBIC 33/1a4M C IOMOUIbIO COCTABJICHNS YPABHEHUM, U HEPABEHCTB, HHTEPIIPETUPYS
pe3yibTaT ¢ y4ETOM OIPaHUYECHUN YCIIOBHS 3a1a4H;

e n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHUI U HEPABEHCTB C
JBYMS IEPEMEHHBIMU U UX CHCTEM;

e  HAXOAWUTh NPUOIMKEHHBIE PEIIEHUS YPABHEHUH U UX CHCTEM, UCHOJIb3Yys I'paduuecKuil METO;

e pemarh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TPUMEHEHHEM Tpa@uueCKUX MPeCTaBICHNH,
CBOMCTB (DYHKILIMI, IPOU3BOIHOM;

HCIIOJIB30BaTh HpI/IO6peTéHHBIe SHAaHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIbHOCTH U HOBCGHHGBHOﬁ KU3HHU
JJIA:

e IIOCTPOEHHS U UCCIEI0BAHUS IPOCTENIINX MaTEMAaTHUYECKUX MOJIEIIEH.
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepOSITHOCTeM
YMETh!

e pemiath MpocTeiIe KOMOMHATOPHbIE 33a4l METOJIOM ITepedopa, a TAKKe C UCIOIb30BaHUEM
U3BECTHBIX (hopMyi, TpeyrosubHuka [lackans; BeIYUCIATh K03 duirenTsl 6MHoMa HploToHa 1o
(dbopMyIie U C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans;

e BBIYHUCIIATH BEPOSATHOCTH COOBITHII HA OCHOBE MO/ICYETA YKCIia UCXOA0B (IIpocTeiiine ciiydan);

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM IeATEIHbHOCTH U MMOBCETHEBHOM KU3HU
JUISL:

e dHaJin3a pCaJIbHbIX YUCJIOBBIX NAHHBIX, IIPEACTABIICHHBIX B BUJC JUAT'PAMM, I‘pa(bI/IKOB; JJIA
aHaJIi3a I/IH(I)OpMaI_II/II/I CTATUCTHYCCKOI'O XapaKTepa.

TpeGoBanus K YPOBHIO NOATOTOBKH BBINYCKHUKOB M0 FeOMeTPHH
YMETh:

e COOTHOCHUTb IUIOCKHE FeOMEeTpUYecKre GUTYpPHI U TPEXMEPHBIE OOBEKTHI C MX OIMCAHUAMU,
yepTeKaMH, H300paKEeHUSIMH; pa3indyaTh U aHAIU3UPOBATh B3aUMHOE PacIOiOXKeHHe QUryp;

e H300paxkaTh reoMeTpudecKkue GUTypHl U TeJa, BBIMOIHATE YePTEXK M0 YCIOBHIO 3a/1a4H;

e pelIaTh F€OMETPUUYECKHE 3a7a4M, ONUPAsICh HA U3YUYECHHBIEC CBOMCTBA INIAHUMETPUYECKHUX U
CTePEOMETPUYECKUX (PUTYp U OTHOLICHUN MEXIY HUMHU, IPUMEHSS anreOpanyeckuii u
TPUTOHOMETPUYECKUH aIlapar;

e IIPOBOJUTH JOKA3ATEIBHBIC PACCYXKACHUS IIPU PELICHUU 33/1a4, T0Ka3bIBaTh OCHOBHBIE TEOPEMBI

Kypca;



BBIUHCIISATH JINHEHHBIE DIIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpALHSIX, 00BEMBI 1

TUTOIIAH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN M UX MPOCTEHITNX KOMOMHALIWH;

MPUMEHSTh KOOPANHATHO-BEKTOPHBIN METO JIIsl BBIYMCIICHUS! OTHOIICHUMN, PACCTOSIHUN U YIJIOB;
CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB U M300pakaTh CEUEHHUS TEJ BpPAIllCHMUS,;

HCIIOJIB30BaTh HpI/IO6peTéHHBIe 3HAHUA U YMCHUA B HpaKTH‘IGCKOﬁ JACATCIIbHOCTH U HOBCGI[HCBHOfI KHU3HU

JJI:

HCCICOOBAHUA (MO,Z[CJ'II/IpOBaHI/IH) HECJIOKHBIX IMTPAKTUYCCKHUX CI/ITyaI_II/Iﬁ Ha OCHOBC U3Yy4YCHHBIX

(dbopMyI u cBOICTB uryp;

BBIYMCIICHUA JJINH, nnomaz[eﬁ 1 00bEMOB PCalIbHBIX 00BEKTOB IIpU pCIICHUHN IIPAKTHYCCKUX
3a/ia4, UCII0JIb3ys IIPpH HGO6XOI[I/IMOCTI/I CIIpaBOYHUKH U BBIYUCIIUTCIIbHBIC YCTPOﬁCTBa.

PesyabTaTnl 00yyeHus

Pesynbprarsl 00y4eHus npeacranieHsl B TpeOOBaHUAX K YPOBHIO OJTOTOBKH U 33/1al0T CUCTEMY
UTOTOBBIX PE3YJIbTATOB O0YUYEHHS, KOTOPBIX JOJDKHBI IOCTUTATh BCE BHITYCKHUKH, H3y4YaBIINE KypC
MaTEeMaTHKH 110 NPO(QUIBHOMY YPOBHIO, U IOCTH)KEHUE KOTOPBIX SIBJISIETCS 0053aTEIbHBIM YCIOBUEM
MI0JIOXKUTEIbHON aTTECTAllMU YYEHHKA 3a Kype cpeiHel (TOTHOM) MKOIbl. DTH TpeOOBaHuUs

CTPYKTYPHUPOBAHBI I10 TPEM KOMIIOHCHTAM: ((3H8.TL/HOHI/IMaTb», «YMETb», KUCIIOJIb30BATh

npuoOpeTeHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOH IEATEITLHOCTH U IOBCEAHEBHOM *)U3HI». [IpH aTOM
IIOCJICAHHUE 1BE€ KOMIIOHEHTBI IIPEICTABIICHBI OTAEIBHO 10 KAKIOMY U3 Pa3JeloB, COAEP/KAHU.

TemaTH4yeckoe INIAHUPOBAHHUE

Ne Conepxanue Komnuec | KoHTpOabHBI
n/u TBO € paboThI
JacoB
1 | [NoBTOpeHue 4 1
2 | JleficTBUTENBHBIE YKCIA. DICMEHTH KOMOMHATOPHKH. 7 -
3 | PanmoHanbHbIC YpaBHEHHUS M HEPABEHCTBA 13 1
4 | Kopenb cTeneHn N 8 1
5 | CreneHb MOJI0XKHUTEIBHOTO YUCIIA 10 1
6 | Jlorapudmsl 6 -
7| Iloka3zarenbHble ¥ JIOTApUPMHUUCCKUE YpaBHEHUS U 6 1
HEPAaBEHCTBA
CHHYC ¥ KOCUHYC yria 7 -
TaHreHc ¥ KOTaHT€HC yIJia 5 1
10 | dopMmyIbl CHOKEHUS 8 -
11 | Tpuronomerpudeckre GYHKIIUU YUCIOBOTO apTyMEHTa 7 1
12 | TpuroHoMeTpUYEeCKHE YPaBHCHHS U HEPABEHCTBA 7 1
13 | BeposiTHOCTb COOBITHSI. 4
14 | Beenenue. AKCHOMBI CTEPEOMETPHH. 5 -
15 | [TapamaenbHOCTh MPSAMBIX U TUIOCKOCTEH 16 2
16 | IlepneHAUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH 19 1
17 | MHOrorpaHHuKH 16 1
18 | TToTOpeHme Kypca maremaTku 3a 10 K1acc 14 1
HToro 162 13







