1. lTosicHuTEIBHASA 3aIMCKA

Pabouas nporpamma mno anrebpe u HavaaMm aHaJIM3a MpeaHazHadeHa s ooyvaromuxcs 10-11
0011e00pa30BaTEIbHBIX KIACCOB M COCTaBJIE€HA HAa OCHOBE MPOTrpamMMbl s 00Ieo0pa3oBaTeNbHBIX
yapexaeHui «Anredpa u Hadasa MmaTematudeckoro ananmsa» 10-11 kmaccel, aBropsr .M. 3ybapesa,
A.I''MoOpIKoBUY, COOTBETCTBYIOIIEH TpeOOBaHMAM (elepaabHOro KOMIIOHEHTa TIOCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpeaHero (MOJHOro) obmero oOpa3oBaHUs MO MareMaTuke. M.:
Mmuemosuna,2011 rog.

B ocHoBe paboueil mporpaMMel 1o anredpe U HavajgaMm aHaiau3a Takxke Haxonarcs [Ipumepnas
mporpamMma cpenHero (IOJHOro) o0Iero oOpa3oBaHUs MO MaTeMaTHKe W TpeOoBaHMS K YPOBHIO
NOJATOTOBKH BBIIYCKHUKOB IpPEACTaBICHHBIX B dDefepaibHOM KOMIIOHEHTE TI'OCYJapCTBEHHOI'O
00pa30BaTeNbHOTO CTaHAApTa, MPUMEPHOE TeMaTHYECKOE IJIaHUPOBAaHUE IO ajiaredpe M Havajiam
aHasmza Juist 10-11xmaccos.

[Tpu u3yueHun Kypca MareMaTHUKHd Ha 0a30BOM YPOBHE IMPOJIOJDKAIOTCS U MOIYYalOT pa3BUTHE
coJiep)kaTenbHble JUHUU: «Anredpa», «DyHKuMM», «YpaBHEHHS] M HEPABEHCTBa», «DJIEMEHTHI
KOMOMHATOPUKH, TEOPHUH BEPOSTHOCTEH, CTAaTUCTUKH U JIOTHKW», BBoauTcs JauHus «Hagana
MaTeMaTUYeCKOIro aHanu3ay. B paMkax yka3aHHBIX COAEpKAaTEJIbHBIX JUHUHM pElIatoTcs ClEAYoIne
3a]a4u:

* CHCTEMaTu3alMsl CBEJIEHUN O 4YMClIaX; W3YyYEHHE HOBBIX BHUJOB YHCIIOBBIX BBIPAKEHUH U
dbopMyI; COBEPIIEHCTBOBAHUE MPAKTUYECKHX HABBIKOB M BBIUMCIUTEIBHOM KYIbTYpHI,
pacmiMpeHue ¥ COBEPIICHCTBOBAaHHME aireOpamydeckoro ammapara, CQOpPMHPOBAHHOTO B
OCHOBHOI IIKOJIE, U €ro MpPUMEHEHHE K PEIICHUI0O MaTeMaTHUYeCKUX M HeMaTeMaTUYECKUX
3a/1ay;

* paculMpeHHe W CcucTeMarTu3alus OOHmMX CBeACHHM O (YHKIUAX, IOMOJHEHUE Kiacca
U3ydaeMbIX (YHKIHHA, WDIFOCTpalMs MIMPOTHI TpPUMEHEHHs (QYHKIMNA s ONUCAHUSA U
W3YYEHHUS pealbHbIX 3aBUCUMOCTEI;

* ($opMUPOBaHHUE YMEHHUSI IPUMEHSTH MOTYUECHHbIE 3HAHUS JJIS1 pELICHUS MPAaKTUYECKUX 3a/1ay;

*  DPa3BUTHUE NMPEICTABICHUIN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX B OKPYKAIOIIEM
MHUpPE, COBEpIICHCTBOBAHWE WHTEJUIEKTYAIIbHBIX W PpPEYEBBIX YMEHHI IyTeM oOorameHus
MaTeMaTHUYECKOTO S3bIKa, Pa3BUTHS TIOTHYECKOTO MBIIIIJICHHS;

* 3HAKOMCTBO C OCHOBHBIMH MJI€SIMU U METOJaMH MaTeMaTHYECKOIro aHaJIn3a.

WN3yueHne MareMaTWKM B cTapiieil Ikosne Ha 0a30BOM YpOBHE HAIIPaBICHO Ha JOCTHXKEHHE

CIEAYIOIIUX LETIEH:

* (opMupoBaHHe NPEJCTABICHUN O MaTEeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYKH, CPEJICTBE

MOJIETTMPOBAHUS SIBJIEHUN U IIPOIECCOB, 00 UAESIX U METOAAX MaTEMATUKH;

*  pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHNUs, aITOPUTMHUUYECKON
KYJBTYPBl, KpHTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JUIsl OOYYEHHUSI B BBICIICH
IIKOJE€ 10 COOTBETCTBYIOLIEW CIEIUalbHOCTH, B Oynymedl mnpodeccuoHanbHOM
JeSITEIbHOCTH;

* OBJAJICHHE MATEMAaTUYECKUMU 3HAHHMSIMH U YMEHUSMHU, HEOOXOIUMBIMU B TOBCEIHEBHOM
JKU3HU, U1 U3y4YEHHS MIKOJIbHBIX €CTECTBEHHOHAYUYHBIX TUCIUIUIMH Ha 0a30BOM YpOBHE,
JUIS TIOJy4eHHUs1 00pa3oBaHus B 00JacTsAX, HE TPeOyIOMUX yriIyOJeHHON MaTeMaTH4ecKoi
MIOJITOTOBKH;

*  BOCIIUTaHUE CPEJCTBAMH MATEMATHUKH KYJIbTYpPhl IMYHOCTU: OTHOIICHHS K MAaTEMAaTHKE KaK
YacTH OOIIEYEIOBEYECKON KYIbTYphl: 3HAKOMCTBO C HCTOPHEHM pa3BUTHS MaTeMAaTHKH,
DBONIIOIIMEN MaTeMAaTUYeCKUX W, TOHMMaHWs 3HAYMMOCTH MaTeMaTHUKUA s
00LIECTBEHHOT O IIporpecca.

Ilenv paboueir npozpammel no anzeope u Havaniam AHAIU3A- TIPUBEIECHUE B COOTBETCTBUE

KOJIMUECTBA YacoB paboueil mporpaMmbl K yueOHOMY IJIaHY LIKOJIBI.
Pabouas mporpamma coxpaHsieT aBTOPCKylo KoHuenuuio. [Iporpamma paccumrtana Ha 105 yacos, 3
yaca B HEJAENIO, M3 IIKOJIBHOIO KOMIIOHEHTAa BBIAENEH JOMOJHUTENbHBIM Yac Ha MNpHOOpeTeHue
JOTIOTHUTEIFHBIX MaTeMaTHYeCKUX 3HAHUM U ymMeHui. Takum oOpa3om, mporpamma coctaBiieHa Ha 4
yaca B Hezienmo, 140 gacoB B roa. [Iporpamma paccuntana Ha 280 yacos:

B 10 kmacce — 3+1 yaca B Hezeno;



B 11 ximacce — 3+1 gaca B HELEIIO;

B X0€ OCBOCHUA COACPKAHUA MATCMATUYCCKOIO O6p330BaHI/ISI ydamuecs OBJIaACBANOT

paSHOO6p33HBIMI/I crocodamu JACATCIIBHOCTH, an06peTa}0T " COBEPIICHCTBYIOT OIIBIT:

MOCTPOCHUSI M HCCICJOBAaHUS MATEMAaTUYECKUX MOJENeH s ONHCaHUsi W PEIICHUs
MPUKJIAIHBIX 33]1a4, 3a7a4 U3 CMEXHBIX JUCLUIUINH;

BBIMIOJIHEHUS W CaMOCTOSATENBHOIO COCTAaBJICHHUS AITOPUTMUYECKUX TMPEANUCAHUA U
MHCTPYKIMH HAa MaTEMaTUYECKOM MaTepuase; BBIIOJHEHUS pPacyeTOB MPAKTHUYECKOTrO
XapakTepa; HCIOJIb30BAHUS MATEeMAaTUYECKUX (OPMYT M CAMOCTOSTENILHOTO COCTaBICHHS
dbopMy1 Ha OCHOBE 000OIICHNS YACTHBIX CIy4aeB U KCIIEPUMEHTA;

CaMOCTOSITENIbHOM paboThl ¢ UCTOYHMKAMU HHPOpMaluu, OO0OOIIeHHS W CUCTeMAaTHU3alUU
MOJTy4eHHOUW MH(OPMAIIUY, HTHTETPUPOBAHUS €€ B JTMYHBIN OIBIT;

MIPOBEJICHUS JI0KA3aTEIbHBIX PACCYXACHUM, JIOTUYECKOTO 0OOCHOBAHMSI BHIBOJIOB, PA3TUUCHUS
JIOKa3aHHBIX W HEJOKAa3aHHBIX YTBEP)KICHHM, apryMEHTHUPOBAHHBIX U SMOIMOHAIBHO
yOeIUTENbHBIX CYKICHUII;

CaMOCTOSITEJIbHOM U KOJUIEKTUBHOM JE€STENbHOCTH, BKJIIOYEHHS] CBOMX pE3YyJIbTaTOB B
pe3ynbTaThl pabOThl TPYMIBI, COOTHECEHWE CBOETO MHEHHUS C MHEHHEM JPYIHMX YYaCTHUKOB
y4eOHOT0 KOJUIEKTUBA U MHECHHEM aBTOPUTETHBIX HCTOYHUKOB.

OcHoBHO# (opMOil opraHu3anuu yaeOHOTo mpoiiecca sSBIsSeTCs KIacCHO-ypo4Has cuctema. B

Ka4€CTBC AOIIOJIHUTCIIbHBIX (bOPM OopraHru3anunu O6p330BaTCJH)HOFO npounccca UCIoJb3yeTCd CUCTEMA
KOHCYHBT&HHOHHOﬁ MNOAACPIKKHU U NOIIOJHUTCIIbHBIC UHAUBUAYAJIbHBIC 3aHATUA.

Obs3arenpHble POPMBI KOHTPOJISI 3HAHUWA W YMEHUH y4aluxcs: TEKyInas, IpOMEKyTOouHas U

HUTOroBasd arTrcCTranus.

TGKYHIEUI arrecTauus NpoOBOJUTCA B q)OpMCI TCCTUPOBAHMA, CAMOCTOATCIIBbHBIX U IPOBCPOYHBIX

pabot. [IpomexyTrouHas arrecranus HPOBOAUTCS B (OpPME TPAAUIMOHHBIX JWArHOCTHYECKUX U
KOHTPOJIbHBIX padoT.

Wrorosas arrecranus npoBoautcs B 11 knacce B popme EI'D o matemaruke.



TemaTn4eckoe pacnpeaejaeHue 4acoB

Pa3gennl, TeMbl

KoanyecTBo 4acoB

ABTOpCKas
IporpamMma

PaGouas
nporpaMma

10 kiaace

105

140

Yucnosvie hynkyuu

Onpenenenne yncnoBor Gyakimu. CrocoObl ee 3a1aHus.

CBoiicTBa HyHKIINH.

Ob6parHas GyHKIHS.

Tpuzonomempuueckue gpynkyuu

—

HucnoBas OKPYKHOCTb

Yucaoas OKPY)KHOCTDH Ha KOOpI[HH&THOfI IIJIOCKOCTH

Kontposnbnas padora Nel

Cunyc 1 kocuHyc. TaHreHC 1 KOTaHI'€HC

TpI/IFOHOMeTpI/I‘leCKI/Ie (I)YHKI_II/II/I YUCJIOBOI'O M YTJIOBOT'O apT'YMCHTA

DopMyIIbl TPUBEAECHUS

KonTponbnas pabora No2

DyHKIMS y=sin X, y=CO0S X, y=tg X, y=ctg X, HMX CBOWCTBa U rpauk

[leprognaHoCTh PYHKIIUH.

IIpeobpa3oBanus rpaduKoB TPUTOHOMETPUYECKHUX (YHKITUI

KonTponbHas padorta Ne3
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Tpuzonomempuueckue ypagHeHus
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APKKOCHHYC, Y PEIICHHE YpaBHEHHUs cOS t=a

ApKCHHYC, U pellicHne ypaBHeHus Sint = a.

ApKTaHI€HC U apKKOTAHI€HC U pellIeHHe ypaBHeHui tg t=a, ctg t=a

TpuronomeTpuueckue ypaBHEHHUsI.

KonTtponbHas pabora N4
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V.

Ilpeodpazosanue mpuzonomempuuecKux evlpaj3cenuil

N
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CI/IHyC U KOCMHYC CYMMBI U pa3HOCTH apr'yMCHTOB

TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB

@opMyIIbl JBOMHOTO apryMEeHTa

ITpeoOpa3oBaHusi CyMM TPUTOHOMETPUUYECKUX (DYHKLUH B POU3BE/ICHHE.

KonTponbHas pabora NeS.

ITpeoOpa3oBaHue Npou3BEeICHUs TPUTOHOMETPUUYECKUX (PYHKIUH B CYMMY.
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Ilpouszeoonasn
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YucaoBsie IOCICa0BATCIIBHOCTHU ux CBOICTBA.

IIOCICJ0OBATCIBHOCTH.

[Ipenen
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Cymma 6€CKOHEYHON TeOMETPUYECKOM MPOTPECCHUH.

[Ipenen pynkumu.

OrnpeneseHne Npon3BOTHOM.

AlWIN

Brruncienue IMPON3BOJHBIX.

[EEN

2

KonTponbnas paborta Neb

YpaBHeHHe KacaTeIbHOU K TpapuKy GyHKIUN

[IpumeHeHne mponu3BOIHOMN I UCCIIEeIOBaHUS (PYHKIMH

ITocTtpoenne rpagukoB GyHKIMA.

KonTtponbHas pabora Ne7

[IpumeHneHne npou3BOAHOM Ui OTHICKAHUSI HAUOOJIBILIET0 U HAMMEHbILIET0
3HA4YEeHHUsl HENPEPHIBHON (PYHKIMH HA TPOMEXKYTKE.
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Kontponbnas pabota No§

VI.

Oboowarouiee noemopenue.

14

19

11 kaace

Cmenenu u kopnu. Cmenennsie yynkyuu

18

25




[ToHsiTHE KOpHS N-i CTENEHU U3 IEHCTBUTEIHLHOTO YUCIa

®dynkyun y = Y%, ux cBoiictea u rpadguku

CBolicTBa KOpHS N-i CTENEHU

[Ipeobpa3oBaHue BbIpaxXeHH, COIEPIKALTNX PaJUKAIIBI

KonTposbHas padora Nel

O606H_[€HI/I€ IIOHATHUA O IIOKa3aTeJIC CTCIICHU

CrenenHble (YHKIIMH, NX CBOWCTBA U TPaQUKH

WWRFRWW WwnN

WAL, OO WD

Ilokazamenvnan u nozapugpmuueckan ynkyus

N
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[TokazarenpHas QyHKIMS, €€ cBOWCTBA U TpaduK

IlokasaTenbHble YpABHEHUS U HEPABEHCTBA

KontposnbHas padorta No2

[TonsiTue norapudma.

Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA U Irpaduk

CoiicTBa JiorapuhmoB

Jlorapudmuyeckue ypaBHECHHS

KonTponbnas pabora No3

Jlorapudmuyueckrue HepaBeHCTBA

Ilepexon kK HOBOMY OCHOBaHUIO Jorapudma

JuddepeHnupoBanne MoKa3aTeIbHON U JIOTapUPMUIECKON (yHKITUU
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KonTponbHast padorta Ne4
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Ilepsoobpaznas u unmezpan
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ITepBooOpasnas.

ol

OnpeneneHHblil UHTerpal.

SN

KonTponbnas pabora No5

P W

Dnemenmvr mamemamuueckou cmamucmuKku, KOM6unamopul<u u

meopuu éepoamuocm eil.

Cratuctnyeckas 00pabOTKa JaHHbBIX.

[Ipocreiimne BEpOSATHOCTHBIE 3aa4H.

CoucTanus u pa3sMCIICHUS.

®opmyna bunoma-HeroTOHA.

CHy‘laﬁHHe COOBITHS U UX BCPOATHOCTH.

KonTponbHas pabora Neb.
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Ypaenenuﬂ U nHepaeencmaea. Cucmempl ypaenenuﬁ U Hepasencme

N

5

PaBHOCWJIBHOCTH ypaBHEHUH

OO611re MeTo/Ibl pelieHusl ypaBHEHU N

PaBHOCUIBHOCTH HCPABCHCTB

YPaBHeHI/IH M HCPABCHCTBA C IBYMs NCPEMCHHBIMU

Cucrempl ypaBHEHUN

YpaBHEHMs U HEPABEHCTBA C TapaMETPaMH.

KonTtponbHas pabora Ne7

NN W

Hmozoeoe nosmopernue




2. Coneprxanue nNporpaMmmabl
10 xaace

(140 uacos)
Tema 1. Yucnoswvie gpynxyuu (9 uacos)

OmpeneneHne 4YUCIOBOM (QyHKIIMM W crocoObl  ee  3agaHus. CBoiicTBa  (QyHKIMIA.
[lepuonuueckue u oOpaTHbie (HYHKIHU.

Obyuarowuecs 00adHCHbL 3HAMb. CTIOCOOBI 3a1aHus GYHKIIMH; CBOMCTBA M3yYECHHBIX (DYHKITU;
KaK MaTeMaTH4ecKre QyHKIUU MOTYT ONMCHIBATh PEabHbBIC 3aBHCUMOCTH;

Obyyarowuecst 00nJHCHbI yMemb:ONUCHIBATh CBOMCTBA M3YYEHHBIX (YHKLMN;ONpEaesaTh
3HaYeHHe (PYHKIMH 1O 3HAUCHHUIO apryMEHTa, CTPOUTH I'padMKu N3YUYEeHHBIX (YHKIUH, UCTIOIb30BATh
NpUOOpPETEHHBIE 3HAHUS M YMEHHS B INPAKTUYECKOH [EATENIbHOCTH M IOBCEJIHEBHOW JKU3HU s
OMHUCAHUSI M HCCIEAOBAaHHUS C MOMOINBIO (DYHKIMH peajbHBIX 3aBUCHUMOCTEH, NPEACTABICHUS HX
rpadu4ecKy; HHTEpPIpeTalnuu IrpaguKoB peanbHbIX IPOLECCOB.

YV/I: BHOCHTH HEOOXOIMMBIE KOPPEKTHBHI B JIEHCTBUE TIOCIIE €r0 3aBEepIICHHS HAa OCHOBE €r0o W ydera
XapakTepa CACIaHHbIX OIHI/I6OK; IMpOBOJAUTL CpaBHCHUC U Knaccnquaumo o 3aJaHHBIM KPpHUTCPUSAM,
YYUTBIBATh Pa3HbIC MHEHHUSA U CTPEMUTHCA K KOOPJAUHAIIUN PA3TTHIHBIX HOSI/II_II/Iﬁ B COTPYAHHUYCCTBE.

Koumpone 3nanuii: ycTHBIM OIPOC, CAaMOCTOSITENbHBIE U MPOBEPOYHbIE PAOOTHI, KOHTPOJIbHAS
pabora.

Tema 2. Tpuzonomempuueckue pynxyuu (31 uac)

YucnoBas OKPYXKHOCTb Ha KOOPAMHATHOM IIocKocTU. OmpeneneHne CHHyca, KOCHHYCA,
TaHT€HCa M KOTaHTeHca. Tpuronomerpuueckue (yHKIUH YHCIOBOTO M YIIOBOTO apryMeHTa, HX
cBoiicTBa U rpadguku. Cxatue M pacTspkeHue rpadukoB TpuroHomerpuueckux Qynkuuii. O6paTHbie
TPUTOHOMETPHUYECKHE (DYHKITHH.

Obyuarowuecst 0012CHbl 3HAMb: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC MTPOU3BOJIBHOTO yria U
Yrcia; OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHH;, OIPECNICHHs paJnaHa, TOXIECTBA; YTO TaKOE MEPHO/
byHKIIMKM; Kakass (YHKIHS Ha3bIBaeTCS MEPUOIUYECKON CBOMCTBA M rpaduku (QyHKIHH Y = Sin X,
y=CO0s X, y= tgX, y=ctgx; cBoiicTBa U rpaduk 0OpaTHBIX TPUTOHOMETPUUECKHUX (YHKIUH.

Obyuarowuecs OOJICHbL  YMemb: BBINOIHATD npeoOpa3oBaHus IPOCTENIINX
TPUTOHOMETPHUYECKUX BBIPAXKEHUH, IMEPEBOANTH DPAIMAHHYIO MEpPYy yIila B Tpagychl W 0OOpaTHO,
IPUMEHSATH CIIOCOOBI T0Ka3aTeabCTBA TOXKAECTB, UCIOIb30BaTh OCHOBHBIE (POPMYIIBI MPH BBHIIOIHEHUN
yIpa)KHEHUI;HAXOUTh TepuoJl (YHKIWHU, TOKa3blBaTh UYTO (YHKIHS MEPUONNYECKas, CTPOUTH
rpaduku y= sin X, y=cos X, y= tgx, y=ctgx.

VVJI: ymerb cpaBHMBaTh, aHaJIM3UPOBATh, INIAHUPOBATH CBOIO PaldOTy, pemaTs NpoOIeMHbIE
CUTyalluHd, CaMOCTOATENIbHO HCKaTh HH(MOPMALMIO, YMETh OCYILECTBJIATh AJITOPUTMHUECKYIO
NeSITeTIbHOCTD, YYUTHIBATh Pa3HbIE MHEHUS M CTPEMHUTHCS K KOOPAWHAIMK PA3IWYHBIX TO3MIUH B
COTPY/AHUYECTBE.

Koumpone 3uanuii: ycTHBIM OIPOC, CaMOCTOSITENIbHBIE U MPOBEPOYHBIE padOThI, KOHTPOJIbHAS
pabora.

Tema 3. Tpuzonomempuueckue ypasuenus (15 uacoes)

[Ipocreiilne TPUTOHOMETPUYECKHE YpaBHEHUS W HEPAaBEHCTBA. METOJbl  peleHHs
TPUTOHOMETPHUYECKUX YpaBHEHHI: METOJ 3aMEHBI TIEPEMEHHOM, METOJ Pa3JIOKEHUSI HA MHOXHTEIH,
OJTHOPOJTHBIE TPUTOHOMETPHUECKUE YPABHEHHMS.

Obyuarowuecs: 00NXCHbI 3HAMb: ONpPENIETICHNE apKKOCUHYca, GOpMYIly pelIeHHUs ypaBHEHUS
COS X =a, ONpeJeNeHHe apKCHHyca, (OopMyny pelleHHs YpaBHEHHUS sSin X =a; OIpeAeieHHE
apKTaHreHca, (GopMyily pelleHHs YpaBHEHHUS tg X =a; OIpeJesieHHe apKKoTaHreHca, (opmyny
peleHns ypaBHEHUs Ctg X =a; Pa3IMYHbIe BUIBI YPAaBHEHHA U CIIOCOOBI MX PEIICHUH; YTO OHO U TO
K€ TPUTOHOMETPUYECKOE YpaBHEHHMHM MOXKHO NPHUBECTH K Pa3HOMY BUAY U pellaTh €ro pPa3HbIMH
crioco0amu; Pa3IMYHbIE METOJBI PEIICHHS TPUTOHOMETPUYECKHX YpPaBHEHHIA; CIIOCOOBI pEIIeHUs
NPOCTEUIINX TPUTOHOMETPHUECKUX HEPABEHCTB.

Obyuarowuecs: 00NKHCHLL yMemyb: PEIIaTh TPUTOHOMETPUYECKHE YpPaBHEHUS; pa3jinyaTh THUIl
TPUTOHOMETPUUYECKOTO YPAaBHEHHUS U HAXOAUTH CIOCOO PELICHUS; UMETh MPEACTaBICHUE O PELICHUN
TPUTOHOMETPUUYECKUX HEPABEHCTB; PELIaTh NPOCTEUIINE CUCTEMbl TPUTOHOMETPUYECKUX YPaBHEHHIA.

VVJ[: yauTpiBaTh NpaBUJIO B MJIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIIEHUs; OPUEHTUPOBATHCS
Ha pa3zHooOpa3ue CcrocoOOB pelIeHUs 3a7ay; Y4YUThIBaTh pa3Hble MHEHHUS U CTPEMHUTBCS K
KOOPJAMHAIMY PA3TUYHBIX TO3UIUI B COTPYAHUYECTBE.



Koumpons 3nanuii: yCTHBIN ONPOC, CAMOCTOSITENIbHBIE U IPOBEPOYHBIE Pa0OTHI, KOHTPOJIbHAS padoTa.

Tema 4. Ilpeobpazosanue mpuzonomempuueckux eviparcenuii (25 uacoe)

@opMysbl  CIOXKEHHS, [PUBEIEHUS, JBOMHOIO  apryMeHTa, IOHMXKEHHUS  CTEIECHH.
[TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKLUN B POU3BEIECHUE U IIPOU3BEICHUS B CYMMY.
MeTto/1b1 penieHns TPUrOHOMETPUUYECKUX YPAaBHEHUM ( IPOAOKEHNUE)

Obyuarowuecst 001JCHbl  3HAMb:OCHOBHBIE (OPMYJIbl TPUTOHOMETPUH; METOJbl PELICHMS
TPUTOHOMETPUUECKUX YPAaBHEHUM.

Obyyailowuecss 00NICHbLL  YMemb.UCIOJIb30BaTh OCHOBHBbIE (OPMYJIBI IPU  BBINOJIHEHUH
yIpa)KHEHUH, J0Ka3aTeNbCTBE HEPABEHCTB U TOKIECTB.

VVJI: ymerp cpaBHUBaTh, aHAIM3HPOBATh, IUIAHUPOBATH CBOIO PabOTy, pemaTh NpoOJIeMHbIE
CUTyallUd, CaMOCTOSTEIbHO MCKAaTh MH(OPMAIMIO, YMETb OCYILIECTBIATH aJrOPUTMHUYECKYIO
JESTEIIbHOCTD; YYUTBIBATh Pa3Hble MHEHUS M CTPEMUTBHCA K KOOpAMHALMM PA3JIMYHBIX MO3ULHUHN B
COTPYAHUYECTBE.

Koumponw 3nanuii: ycTHBIM OIIPOC, CaMOCTOSITENbHbBIE U POBEPOYHbIE padOThI, KOHTPOJIbHAS
pabora.

Tema 5. Ilpouzeoonasn (4luac)

OmnpeneneHre 4MCIOBOM IOCIIEAOBATENBLHOCTH, CIIOCOObI ee 3anaHus u cBoiicta. Ilpenen
YHCIIOBOH MOCIIEIOBATEILHOCTH, CBOMCTBA CXOASAIINXCS MocieaoBaTenbHocTei. CyMMa O€CKOHEYHOM
reomeTpuydeckoi mporpeccuu. [Ipenen GpyHkuu Ha OECKOHEYHOCTH U B TOUKE.

3anauyy, NMPUBOAALIME K HMOHSITUIO NMPOU3BOJHOHN, ONpPENEICHHUE IMPOU3BOJHOM, BBHIYHUCICHHUE
npou3BoaHbIX. [loHATHE Npou3BoAHON N-oro mopsnka. JuddepenuupoBaHue cioxHOW (YHKIUU.
HuddepenuupoBanue obpaTtHOW (yHKIMH. YpaBHEHHE KacaTelnbHOH K rpaduky (GyHKIHM.
[IpumeHeHre NPOM3BOJHOW K MCCIEIOBAaHUIO (YHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBIL.
[IpumeHeHre TpPOM3BOJHOW AJIs JOKa3aTeNIbCTBA TOXAECTB M HepaBeHCTB. llocTpoeHue rpagukon
¢bynkuuii. IIpuMeHeHne NpPoOU3BOAHON Ui OTBHICKAHUS HAWMOOJIBIIETO M HAMMEHBIIErO 3HaueHHH
HenpepbIBHON (QYHKIIMM HAa IPOMEXYTKE. 3a/1a4ll Ha ONTHUMU3ALIHIO.

Obyuarowuecss  00adHCHbI  3HAMb.ONPEJCIIEHNEe  NPOU3BOAHON,  OCHOBHBIE  IpaBUIIA
muddepeHpoBaHus U (OPMYIIbl MPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIIMM; T€OMETPUUYECKUN CMBICI
NPOM3BOIHOM;IIPABUIIO  OMpEAETeHUs BO3pacTaHUsl M yObIBaHUS (yHKIMH; Teopemy Depma
(reoMeTpHYECKHI CMBICT KacaTelbHOM K rpa@uKy (yHKIMH); MPaBUIO HAXOKIEHHUS IKCTPEMYMOB
(GYHKLNY; aJTOPUTM UCCIEN0BaHUs (GYHKLNHU; aJrOPUTM HaXOXKJCHUS HanOOJIbIIEro U HAMMEHBIIEro
3HauYEHUN QYHKIHH.

Obyuarowuecs 00nCHbL yMemyb. 3aNUCHIBATh ypaBHEHHUE KacaTeNbHOM K rpa@uKy (pyHKIUU B
3a/laHHOM TOYKE pemaTh YIPaKHEHUs [TaHHOTO THIA; HAXOAUTh MIHOBEHHYIO CKOpPOCTb 4epes
pPa3sHOCTHOE OTHOLIEHHE; HAaXOJIUTh IPOU3BOAHBIE CTENEHHOW (YHKIMM; NPUMEHATh IpaBUIIa
mubdepeHIMPOBaHUS K HAXOXKIEHUIO MPOM3BOAHBIX CIOXHBIX (YHKIMHA; HAXOAUTh MPOU3BOJHBIE
3JIEMEHTApHBIX (DYHKIMIA; MCIOIB30BaTh M€OMETPUYECKUN CMBICI MPOU3BOJHON B pEIIEHUM 3a/1ad;
pemaTth yrnpaXHeHUsI Ha TPUMEHEHUE TOHATHS MPOU3BOJHON ;HAXOUTh MPOMEKYTKH MOHOTOHHOCTH
(GYHKLIMU; HAaXOAUTh OKCTPEMyMbl (YHKIMH; TPUMEHSATh MPOU3BOAHYIO JJS  HAXOXKICHHS
MPOMEXYTKOB BO3pacTaHUsl M yObIBaHMSI (YHKIIMH; BBINOJHITH MOCTpoeHUE TpadukoB (PyHKUUN C
MOMOIIIBIO  TPOM3BOAHOM; HCIONB30BaTh MPOU3BOAHYIO ISl HAXOXKJICHHUS HauOOJIbIIEro |
HAaUMEHBIIETO 3HAUEHUN (PYHKIINH

VVJ[: yauTpiBaTh NPaBUJIO B MJIAHUPOBAHUU U KOHTPOJIE CIIOCOOA pEIIeHHs; OPUEHTHPOBATHCS
Ha pa3HOOOpa3ue crnocoOOB  pelIeHHs 3a/]ay; YYWUTHIBaThb pa3Hble MHEHUS U CTPEMHUTHCS K
KOOpAMHAIMK Pa3IMYHbIX NO3ULIHUH B COTPYIHUYECTBE, BBEICHUE MOJIIOHSTHE.

Konmponw 3nanuii: yCTHBIN OIPOC, CAMOCTOSATENBHBIE U IPOBEPOUYHbIE pabO0ThI, KOHTPOJIbHAs padoTa.

Tema 6. Hmozosoe noemopenue (19 uacos)
3namwv: OCHOBHBIE TpUTOHOMETpUYEeCKHe GopMyibl. Tpuronomerpuueckue GyHkuu. OCHOBHBIE
cBoiicTBa QpyHKIUMI. Perenne TpuroHoMeTpuueckux ypaBHeHui. [Ipocreiimme TpuroHoMeTpruuecKkue



HepaBeHcTBa.  [lomsatne  mpomsBomHoil.  I[lpowsBomnass  cremeHHod — ¢yHkumm.  [IpaBuia
muddepentmpoBanus. I[IpousBogHble TpuroHomerpuueckux ¢yHkuuid. IloHsTHe o mpenene u
HENPEePHIBHOCTH QPYHKIMU. MeXaHndeckuil 1 TeOMeTpUYECKU CMBICHT Mpou3BoaHOM. HccienoBanue
(byHKUINH, TOCTpOEHUE UX IPaUKOM ¢ TOMOIIBIO IIPOU3BOJHOM.

Ymemwb: YMeTb NpoU3BOAUTH BHIUMCICHUS C ACMCTBUTEILHBIMU YHCIAMHU. Y METh BBITIOJIHAThH
TOKIECTBEHHBIE MPEOOPA30BaHUS TPUTOHOMETPUIECKUX BBIPAKEHHI C TIOMOIIBIO CIIPABOYHOTO
MaTepuaia. YMeTh peniaTh HECJIOKHbIE anredpandeckue, TPUrOHOMETPHUYECKHE YPaBHEHNUS,
HEpaBEHCTBA. 3HATh OCHOBHBIE CBOMCTBA (DYHKINI U yMETh CTPOUTH UX IpauKU. YMETh HAXOIUTh
MPOU3BOIHBIEC (DYHKIUH, ONB3YSCh MpaBuwiaMu quddepenuupoanus. [loHnmMars MexaHUYECKU U
FeOMETPUUYECKUN CMBICT MPOU3BOAHOMN. [IprMeHsATh TPOU3BOHBIE AJISl UCCIIeIOBaHUS (PYHKUIUN U
MOCTPOCHUS UX I'PA(UKOB B HECIIOKHBIX CIyJasX.

YVV/: paznuyath cnoco® u pe3yabTaT JIEUCTBUS; MPOBOIAUTH CPAaBHEHUE U KJIACCU(PHUKAIUIO IO
3aJaHHBIM ~KPUTEPUSAM; JIOTOBAapUBATHCS M MNPUXOJUTH K OOLIEMy pEIICHUI0 COBMECTHOMH
JESITEIbBHOCTH, B TOM YHUCJI€ B CUTYallUU CTOJIKHOBEHHS HHTEPECOB.

Konmpons 3nanuii: yCTHBINA ONIPOC, UTOTOBAst KOHTPOJIbHAsS padoTa.

11 knacc
(140 qacos)
Tema 2. Ctenenu u kopuu. Ctenenuble pyHkium. (25 yaca)

[lonsiTHe KOpHS N-0H CTENneHu U3 AEHCTBUTENBHOTO yncna. OyHKIusA KopeHb N-0il CTeNeHn U3
X; WX cBoiictBa u rpaduku. CBoiictBa KOpHA N-oi cremeHu. IIpeoOpa3oBaHWe BBIPAKCHHIH,
colepkaux panukanel. O0oOmieHne MOHATHS O TokaszaTene cTeneHd. CTeneHHble (DYHKIUU, HX
cBoiicTBa u rpaduku. JuddepeHunpoBanne u HHTErprupoBanue. M3pneuenne KkopHel N-i cTeneHu U3
KOMILJIEKCHBIX YHCEIL.

Obyuarowuecss 00IXHCHLL 3HAMb. CBOWCTBA CTETIEHHOW (DYHKIIMHM BO BCEX €€ PAa3HOBUIAHOCTSX,
oTpefieNieHue U CBOWCTBA B3aUMHO OOpAaTHBIX (PYHKIIMI, OINpe/eeHHe PaBHOCWIbHBIX ypaBHEHUH U
YpaBHEHUN — CJIEACTBUEC; MOHUMATh MPUYHMHBI MOSBICHUS MOCTOPOHHUX KOPHEW M MOTEPH KOPHEM.
3HaTh KOMIUJIEKCHO-CONPS)KEHHbBIE YHCIIa, BO3BEICHUE B HATYPAJIbHYIO CTENEHb; KaK HAUTH KOPHH U3
KBaJ[paTHOI'O YPaBHEHUS C OTPULIATEIIbHBIM JUCKPUMHUHAHTOM.

Obyuarowuecs: 00HCHbL yMemb HaXOAUTh 3HAYCHHs] KOpPHEW ¢ HaTypajbHBIM MOKa3aTelleM,;
CTeNEeHEeW C JEeHCTBUTENbHBIM IIOKa3aTesieM; MOBOJAUTH IO HU3BECTHHIM (OpMylIaM M IpaBHIIaM
npeoOpa3oBaHrs  OyKBEHHBIX  BBIPQKECHM, BKIIOYAIONIUX  CTEMEHHW, paguKaibl;  peliarh
UppaLMOHATIbHBIE YPABHEHMSI; CXEMATUYECKH CTPOUTH Ipauk CTENeHHOM (pYHKIMH, B 3aBUCHMOCTH
OT MPUHAATIC)KHOCTH MOKa3aTeNsl CTETIIeHH, IEPEUUCIIATh CBONCTBA; OOBSICHUTH U3yYEHHBIE TTOJIOKEHUS
Ha CaMOCTOSATEIbHO MMO00paHHBIX IPUMEpaX, U3BJIEKAaTh KOPEHb U3 KOMIUJIEKCHBIX YHCEN.

VVII. PecynamusHvle: ITaHUPOBAHKUE U KOHTPOJIb CIIOCO0A PELICHHS; OLIEHUBATh MPABHIILHOCTD
BBITIOJTHEHUS JEHCTBUSL.

Ilo3nasamenvHule: TPOBOIUTH CPABHEHUE, KITACCU(DUKAIIHIO 110 33JaHHBIM KPUTEPHUSIM.

Kommynuxamusnvle: noroBapuBaTtbcsi M MNPUXOAUTH K OOIIEMY pELIEHHI0 COBMECTHOM
JEATEIIbHOCTH, B TOM YHUCJIE B CHUTYyallUd CTOJKHOBEHHS HHTEPECOB; KOHTPOJIHUPOBATH JECHUCTBHE
mapTHEpA.

Konmponw 3nanuil:ycTHBINA ONIPOC;CaMOCTOSTENIbHBIE U IPOBEPOYHbIE PabOThI, KOHTPOJIbHAs padoTa.

Tema 3. Iloka3zatesabHas u Jorapupmuyeckas pynkuus (40 gac)

[TokazarenbHas pyHKIMs, ee cBoiicTBa u rpaduk. [loka3zaTenbHble ypaBHeHUs. [loka3aTenbHble
HepaBeHcTBa. [lonarue norapudma. Jlorapupmuueckas GyHkuus, ee cBoiictBa u rpadux. CpoiicTBa
norapudmos. Jlorapudpmuueckue ypaBHenus. Jlorapupmuueckue HepaBeHcTBa. uddepenurpopanme
nokaszaTejabHOH U Jorapugmuyeckoit GyHKINHA.

Obyuarowuecst 00adICHbL yMemb: TIOHUMAaTh U YUTaTh CBOMCTBA M Tpa(UKH JOrapupmMuuecKon
(GyHKLIMHU, pemiaTh JorapugMUUecKue ypaBHEHHs M HEPaBEHCTBA; NOHMMATh M YUTATh CBOWCTBA M
rpa UKy MOKa3aTeNnbHON (QyHKIMH, PElIaTh OKA3aTeIbHbIE YPAaBHEHHUS U HEPABEHCTBA.

YVJI. Pecynamuenvle: OlIeHNBaTh NMPAaBUIBHOCTD BBIOJHEHUS JIEHCTBUSA; pa3inyaTh CIIOCO0 U
pe3yibTaT JIeHCTBUA; BHOCUTh HEOOXOIUMBIE KOPPEKTHBBI B JEHCTBHE IOCIIE €rO 3aBEpIICHUS Ha
OCHOBE yu€Ta CJIeTaHHBIX OIIHOOK.



llo3nasamenvhole: (popmMupoBaHHE CIIOCOOOB CMBICIIOBOTO UTEHUS, YMEHHUS CTPOUTH pPEUYeBOE
BBICKA3bIBAHUE B YCTHOW U MUCHhMEHHOU (hopme.

Kommynuxamusnvle: noroBapuBaTbCcs W NPUXOIUTh K OOIIEMYy pEUICHHIO COBMECTHOM
JIEATEIIbHOCTH, B TOM YHUCJIE B CHUTYyallud CTOJIKHOBEHHUS HHTEPECOB; KOHTPOJIHUPOBATH JCHCTBHE
mapTHEpA.

Konmponv 3nanuii: yCTHBIA ONPOC; CaMOCTOSTENIbHBIE U MPOBEPOUYHBIE paOOTHI, KOHTPOJIbHAS
pabora

Tema 4. IlepBoodpa3uas u uarerpai (10 yacos)

[lepBooOpasHas u HeonpeeneHHbl nHTerpai. OnpeaeneHHbId HHTETpall, €ro BbIUMCICHHUE U
cBoiicTBa. Brruncienue miomanei miockux guryp. [Ipumeps! npumeHeHus: HHTerpaia B pusmukKe.

Obyuarowuecss O0NXCHbI 3HAMb: NOHAMUSA NEPBO0OPA3HAS U HEONPeOeNeHHbIl UHMe2pal,
IpaBUiIa HAXOXKACHUS IMEPBOOOPA3HBIX OCHOBHBIX JJIEMEHTAPHBIX (QYHKIUH, ¢Gopmyrny HeroTona-
JleliOHMLIA.

Obyuarowuecss O00MHCHLL yMemb: TIONb30BAThCS TMOHATUSMH TEPBOOOpa3Hasi W HMHTErpal;
HAXOJHUTh NMEPBOOOPA3HBIC; BHIUUCIATH IUIOIMIAb KPUBOJIUHEHHON TpaIreluu; BEIYUCISATh HHTETPAIIbL;
pemaTs quddepeHraTbHbpe YpaBHEHUS; pelIaTh MPUKIIaIHbIC 3a1a4H.

VVII. Pecynamugnvle: TUIaHUPOBAaHUE M KOHTPOJIb CIIOCO0A peIlieHus; OLIEHUBATh MPaBUILHOCTh
BBITNIOJTHEHUSI IEHCTBUSI.

Ilo3nasamenvHule: BIaAeTh OOUIMM MPUEMOM PELICHUS 3a7ay; CTPOUTh PEYEBOE BHICKA3HIBAHUE
B YCTHOM U MUCbMEHHOU popme.

KommynukamusHnvle: 10roBapuBaThCS U MNPHUXOAUTH K OOIMIEMYy pELICHUI0 COBMECTHOU
JESTEIbHOCTH, B TOM 4MCIE€ B CHUTyallUM CTOJKHOBEHUS HHTEPECOB; KOHTPOJIUPOBATH JEHUCTBHE
napTHEpa.

Koumponv 3nanuii: yCTHBI OIPOC; CaMOCTOSATEIbHBIE U MPOBEPOUYHbIE PaOOThI, KOHTPOJIbHAs
pabora.

Tema 5. Dj1eMeHTHI TEOPHUH BEPOSITHOCTEH M MaTeMaTHYecKasi craTucTHka (16 yacoB)

BepositHocTh M Teomerpus. He3aBUCHMBIE MOBTOPEHHS WCHBITAHHKA C JABYMS HCXOJaMHU.
CraTtuctudeckue MeToibl 00padoTku nH(popmalmu. ['ayccoBa kpuBasi. 3aKOH OOJBIINX YHCEIL.

Obyuarowuecs: 00ax4CHbl 3HAMb. OCHOBHBIE (POPMYIIbI KOMOMHATOPHUKH, (POPMYJIbI pa3MeleHuUs
U COYETAHHUS; KJIACCUYECKYIO BEPOSATHOCTHYIO CXEMY JUIsl PAaBHOBO3MOXKHBIX HCIIBITAHUH; MOHATHE
MHOTOTPAaHHHK pachpeeneHust; TpaguK (yHKINN, HAa3bIBAIOIEHCS TayCcCOBOW KPUBOIL; 00 alropuT™Me
UCTIOJIb30BaHUS KPUBOM HOPMAaJIbHOTO pachpeseneHus U (yHKIMY TUIOIAAM O]l TaycCOBOM KPUBOH B
NpUOJIMKEHHBIX BBIYMCICHHUSX, O 3aKOHE OOJBIINX YHCET; O CBS3M CTATUCTUKH M BEPOSTHOCTH,
IPUMEHEHUU CTaTUCTUYECKUX METOJIOB B PEILICHUH BEPOSTHOCTHBIX 3a]1au.

Obyuarowuecss 00aX*CHbL yMems. peIIaTh BEPOSITHOCTHBIE 33aJaul, UCIIONIB3YsS BEPOSITHOCTHYIO
cxemy bepHymnu, Teopemy bepHyiu, MHOTOrpaHHUK pacipeaeIeHNs; HCIO0Ib30BaTh NPUOOpPETEHHbIE
3HAHUS W YMEHUS B MPAKTHUECKOW IESTEIHHOCTH W TIOBCEIHEBHOW KM3HH Ui aHalM3a peajbHBIX
YUCJIOBBIX JIaHHBIX, IPEACTaBIEHHBIX B BHJE JUarpaMMm, rpaduKoB; aHanmu3a HWHPOPMALUU
CTaTUCTHYECKOTO XapaKTepa.

VVJI. PecynamueHnvle: OeHUBATh NMPABUJIBHOCTh BBINOJHEHHS JEHCTBHS; pa3inyaTh CIOCO0 U
pe3yJbTaT NEHCTBUS;, BHOCHUTh HEOOXOIUMBIE KOPPEKTHBBHI B JCWCTBUE TOCIE €ro 3aBEpUICHUS Ha
OCHOBE yuéTa CJIeTaHHbIX OLIHOOK.

Ilo3nasamenvhvie: BIaAeTh OOIIMM MPHEMOM PEIICHHS 3a/1a4; CTPOUTH PEYEeBOE BHICKA3bIBAHHE B
YCTHOHM M MHUCbMEHHOU (opMe.

Kommynukamuenvie: 1OTOBapWBAaTHCA W TPUXOIAWTH K OOMEMY pPEIICHHI0 COBMECTHOM
NEeSITeIbHOCTH, B TOM 4YMCJIE€ B CHUTYalldd CTOJKHOBEHHMS HHTEPECOB; KOHTPOJMPOBATH JEHCTBUE
mapTHEpA.

Konmponw 3nanuii: yCTHBIN OMPOC, CAMOCTOSATENbHAS M TPOBEPOYHAsi paOOTHI.

Tema 6. YpaBHeHusi 1 HepaBeHcTBa. CucTeMbl ypaBHEHUI U HepaBeHCTB (25 yaca)



PaBHOCHIIBHOCTE ypaBHeHUH. OOIIIMEe METOBI PEIICHUs YpaBHEHUN. YPaBHEHUS C MOJYJISIMH.
WppanumoHaneHbele ypaBHeHMs. Jl0Ka3aTeabCTBO HEPABEHCTB. PelleHne pallnOHAIbHBIX HEPABEHCTB C
oaHOl mepemeHHOW. HepaBencTBa ¢ Mopynsimu. HppaimoHaiabHble HEpPaBEHCTBA. YPABHEHHS U
HEpaBEHCTBA C JIBYMs mnepeMeHHbIMU. J{nodanToBsl ypaBHeHus. CHcTeMbl ypaBHEHUN. YpaBHEHUS U
HEPaBEHCTBA C TapaMeTpaMu

Obyuarowuecss 0ONHCHbL 3HAMb. OCHOBHBIE TEOPEMbI PAaBHOCHIBLHOCTH, OCHOBHBIE CIIOCOOBI
PaBHOCUJIBHBIX TIEPEX0/I0B; OCHOBHBIC METO/IbI PELICHUS AIreOpanvyecKiuX ypaBHEHUH;

Obyuarowuecs O0NHCHBL YMemb: TIPOU3BOAUTH PABHOCHIIBHBIC TIEPEXO/IBI C LIEIBI0 YIPOLICHHUS
YpaBHEHHUS;, JOKa3blBaThb pPABHOCWUJIBHOCTH YPAaBHEHHMH Ha OCHOBE TEOPEM PaBHOCUIIBHOCTH;
MPEJIBUJIETH BO3MOKHYIO MOTEPIO WIIM IPUOOpETEHNE KOPHS M HAXOIUTH IYTH BO3MOKHOTO U30eraHust
OmMOOK; pelaTh paluOHAJIbHBIE YPABHEHUS BBICIIMX CTENEHEH MeTOoJaMu pa3JIOKEHUs Ha
MHOKUTEIHM WM BBEJACHUEM HOBOHM MEPEMEHHON; pallliOHaJIbHbIC YPaBHEHHUS, COAEpKAIlue MOIYJIb;
IPUMEHSATh PalMOHAIBHBIE CIIOCOOBI PELIEHUS YpPaBHEHUN pa3HbIX THUIIOB; MCIOJIb30BaTh MJIs
JOKa3aTeNbCTBA HEPAaBEHCTB METOAbl C IOMOILNBIO ONpeAeNieHusi, OT MPOTHUBHOTO, METOJ]
MaTeMaTUYeCKON HWHIYKIMH, a TaK)K€ CHHTETHYECKHH; pellaTh YpaBHEHHMsS U HEpaBEHCTBA C
napaMeTpoM, IPUMEHSS pa3Hble CIIOCOOBI PEeIICHUSI.

YVII. Pecynamuenvie: OCyIIECTBIATh UTONOBBIM U MTOIIATOBBI KOHTPOJIb IO PE3YNbTaTy.

Ilo3nasamenvHole: CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOM U MUCEMEHHOU (hopme.

Kommynuxamusnvle: noroBapuBaTtbcsi M NPUXOAMTH K OOIIEMY pELIEHHI0 COBMECTHOM
JESITEIIbHOCTH.

Koumpone 3uanuii: ycTHBIM OIpOC; CaMOCTOSITENIbHBIE M MPOBEPOYHbIE PAOOTHI, KOHTPOJIbHAS
pabora.

Tema 7. O6061ai01iee noBTOPEeHHe (24 yacoB)

Obyuarowuecst 001#CHbI yMemb. BIAIETh TIOHATHEM CTETIEHU C pAllMOHAIBLHBIM MOKA3aTelIeM;
BBINOJIHATH TOXKJECTBEHHBIE MPE0OPa30BaHUs U HAXOIUTh UX 3HAUYEHUS; BBIIOJIHATH TOXKAECCTBEHHbIE
peoOpa3oBaHus TPUTOHOMETPUYECKUX, HPPALMOHAIbHBIX, IOKA3aTEeNIbHbIX, JIOTAapUPMUUYECKUX
BBIDQXCHMM; pemarb CHCTEMBl YpPAaBHEHMM, COJEpKallMX OJHO WIM JBa  ypaBHEHUS
(Jlorapu(MUUECKUX, HPPALUOHAIBHBIX, TPUTOHOMETPUYECKUX), peIlaTh HEpPaBEHCTBA C OJHOMN
NEepEeMEHHOIl Ha OCHOBE CBOWCTB ()YHKIIMM; MCIIOJIB30BaTh HECKOJBKO NPUEMOB IPH DPELICHUU
YpaBHEHUH; pellaTh YpaBHEHHS C HCIIOJIb30BAHWEM pPaBHOCHUJIBHOCTH YpPaBHEHUM; HCIIOJIb30BATh
rpadpuk (QyHKIOMM TpU pelIeHUH HepaBeHCTB (Tpaduueckuil MeTon); HaxXOJUTh IPOU3BOAHYIO
(GYHKIIMM; MHOXKECTBO 3HAYCHUN (YHKIIUU; 0OJIACTh OMPEEICHUS CIOXKHON (PYHKITUHU; UCTIOJIb30BaTh
YETHOCTh W HEUYETHOCTh (DYHKLUH; HCCIENOBaTh CBOIMCTBAa CIOXKHON (YHKLMHU; HCHOIb30BaTh
CBOMCTBO MEPUOIUYHOCTH (YHKIMM JJIs PEIICHHUs 3a/lady; YUTaTh CBOMCTBA (QYHKIUHU MO TpaduKy U
pacrio3HaBaTh IpaUkM 3JeMEHTapHbBIX (YHKUIMH; pemaTb M MPOBOJUTH HMCCIEIOBAHUE DPELICHUS
TEKCTOBBIX 33J1a4 Ha HaX0XKJIeHUEe HauOOoJbIIero (HaMMEHBIIEr0) 3HaU€HUsI BETMUMHBI C TPUMEHEHUEM
NPOM3BOJIHON; pelaTh 3ajjauyd MapaMeTpUyYecKUe Ha ONTHUMM3alMIo; pelaTb KOMOMHHPOBaHHbBIE
YpaBHEHHUS W HEPaBEHCTBA; MHCIIOJIIb30BaTh HECKOJIBKO NPUEMOB TMpPU PEIIEHUH YpaBHEHUUH U
HEpaBEHCTB; H3BJEKaThb HEOOXOMUMYIO0 HH(MOpMAIMIO U3 Y4eOHO-Hay4YHBIX TEKCTOB; MPHUBOAUTH
pUMEpBL, TOIOUPATh APTYMEHTHI, (POPMYITHPOBATH BHIBOIBI.

VVJI. Pecynamuegnsie: paznuuaTh criocod U pe3ynbTar JeHCTBUS.

IloznasamenvHule: TPOBOAUTH CPaBHEHUE, KIIACCU(UKALIUIO 110 33JaHHBIM KPUTEPHUSIM.

Kommynukamuenvie: 1OTOBapuBaTbcd U INPUXOAUTh K OOLIEMY pEIIEHUI0 COBMECTHOM
NeSITEIbHOCTH, B TOM YHCI€ B CHUTyallUM CTOJIKHOBEHHS HHTEPECOB; KOHTPOJIUPOBATH JEUCTBHE
napTHEpa.

Koumpone 3nanuii: ycTHBIN OMpOC, CaMOCTOSITENIbHBIE U MPOBEPOUYHbIE pabOThI, KOHTPOJIbHAS
pabora.

4. TpeGoBaHus K YPOBHIO NOATOTOBKH BbIIIyCKHUKOB

B pesynbrare u3ydeHuss MaTeMaTHKH Ha TPOGHIEHOM YPOBHE YYCHUK JOJDKEH 3HATh/TIOHUMATh!
* 3HAaYCHHME MAaTEMaTHMYECKOW HAyKW Ul PEIICHHUA 3a/1a4, BOSHUKAIOUIMX B TCOPUHU U NPAKTHKE;
LIMPOTY U B TO K€ BPEMS OIPAaHUYECHHOCTb IIPUMEHEHUS MATEMATUYECKUX METOIOB K aHAJIU3y



U MCCJIEJOBAHUIO IIPOLIECCOB U SIBJIEHUH B IPUPOJIE U OOLIECTBE;

* 3HAueHHME NMPAKTHKH M BOIPOCOB, BO3HUKAIOIIMX B CAaMON MaTreMaTHKe A (OPMHUPOBAHUS U
pa3sBUTHUA MaTEMAaTHUYECKOM HAYKH; HWCTOPUIO DPAa3BUTUS IOHATHA 4YMCIA, CO3JaHUSA
MaTE€MaTUYeCKOr0 aHaJIM3a, BOSHUKHOBEHMS U Pa3BUTUSI TCOMETPUH;

* MJIeW PaCIIMPEHUs YUCIOBBIX MHOXKECTB KaK CI0oco0a MOCTPOEHHUs] HOBOTO MAaTEMaTHYECKOIo
armapara Ui pelIeHMs IPAKTUYECKUX 3aa4 U BHYTPEHHUX 3a]1a4 MATEMaTUKY;

* 3HaueHWe uJAEH, METOJOB U pe3yJbTaTOB aiaredpbl M MaTeMaTU4YecKOro aHaiausza Juis
IIOCTPOEHUS MOJIEJIEH peabHbIX IIPOLIECCOB U CUTyalul;

*  YHHBEPCAJIBHBIN XapaKTEp 3aKOHOB JIOTMKU MaTEMATHYECKUX PACCYKICHUM, UX IIPUMEHUMOCTD
BO BCEX 00J1aCTAX UEJIOBEUECKON JesITeIbHOCTH;

*  BEPOSATHOCTHBIM XapaKTep pPa3IMYHbIX IIPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIEro MUpPA;

Auredpa
YMETb:

¢  BBbIIIOJIHATH apI/ICI)MeTI/I‘ICCKI/Ie HeﬁCTBHﬂ, coucrtad YCTHBIC W TIMCbMCHHBIC IIPHUCMBI,
NPUMEHEHHE BBIYUCIUTENBHBIX YCTPOUCTB; HAXOAUTH 3HAYEHHs KOPHS HATYPalIbHOW CTEICHH,
CTETIEHH C palMOHAIBHBIM IOKa3aTeneM, Jorapudma, HCHONB3ysd TNpPU HEOOXOAUMOCTH
BBIYHCIIUTENIFHBIE YCTPOMCTBA; ITOJNB30BAThCsl OLECHKOH M NPUKUAKON IMpH MPaKTHUYECKUX
pacyerax;

* PUMEHSATH HOHATHUS, CBSI3aHHBIC C ISTMMOCTBIO LIENBIX YUCEN, IPH PELICHUH MAaTeMaTHYECKUX
3ajay,

* HaxOIUTh KOPHUM MHOTOWICHOB C OJHOHW IEPEMEHHOH, pacKJIaJbIBaTh MHOTOWICHBI Ha
MHOHUTEIIN;

* BBINOJNHATH JICHCTBUS C KOMIUIGKCHBIMH YHCIIAMH, IIOJIb30BAaThCS TEOMETPHYECKOM
HHTepHpeTaHHeﬁ KOMIIVJICKCHBIX YHCCII, B HpOCTGﬁHIHX CIydadx HaxOAWTb KOMIIJICKCHBIC
KOPHH ypaBHEHHI C eHCTBUTENbHBIMU KO3 duireHTamu;

* IPOBOAMUTH MPeoOpa30BaHUSI UUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, BKIIIOUYAIOLIUX CTEMEHH,
pauKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIINH;

¢* HCIIOJBb30BAaTh HpI/I06peTCHHLIe SHaHUA W YMCHHUA B HpaKTHHGCKOﬁ JACATCIIBHOCTH H
MOBCEHEBHOM KU3HU JUIA:

v/ NPaKTUYECKUX PAacueToB 10 GopMysiaM, BKIHOUas GOpMYJIbl, COIEpIKAIINE CTENIEHH, PAJIUKAIIbI,
Jorapupmbl U TPUTOHOMETpUYECKHE (DYHKIMH, UCTIOIb3Yys MPU HEOOXOJUMOCTH CIPAaBOYHBIE
MaTCpHraJibl U HpOCTGfIHIHC BbIYUCINUTCIIbBHBIC YCTpOI\/JICTBa;

OyHKkuuH U rpaguKku
YMETh:

* OMNpeAesnsaTh 3HaUeHHE (PYHKLUMHU MO 3HAUYEHUIO apryMEHTa NP Pa3IM4HbIX Clloco0ax 3a/laHus
INZINIVIH

*  CTPOUTH rpaQMKu U3y4EHHBIX (QYHKIIUI; BBIOIHITH PpeoOpa3oBaHusl rpa(uKoB;

*  ONHCHIBAThH 0 rpaduKy U 1o popmyse MoBeIeHHE U CBOMCTBA (DYHKITHIA;

* pewmaTrbh ypaBHEHHs, MPOCTEHIINE CHUCTEMbl YpaBHEHUW, HEPABEHCTBA, MCIOJB3YS CBOMCTBA
byHKUIMH 1 UX rpaduyeckue NpeacTaBICHus,

*  UCHOJB30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHS B TMPAKTHUYECKON JeATENbHOCTH H
MIOBCEITHEBHOM JKU3HU JUISL:

v’ ONHCAHUS U UCCIECIOBAHUS C TIOMOMIBIO (DYHKIMI PeaTbHBIX 3aBHCHMOCTEH, MIPEICTABICHHS HX
rpadu4ecku, HHTEpIpeTaluy rpaukoB pealbHbIX MPOLIECCOB;

Hayana MaTeMaTH4eCKOro aHAJIN3a
YMETh:
* HaxXoAWTh CyMMY 0eCKOHEYHO yOBIBaIOIIEH reOMEeTPUUYECKON IIPOrPECCUH;
BBIYHCIIATH TPOU3BOJIHBIE M IEPBOOOpA3HBIC AIEMEHTAPHBIX (YHKIMH, MPUMEHSS MpaBHiIa
BBIYUCIICHHSI TPOU3BOAHBIX M IIEPBOOOPA3HBIX, HCIIONIB3YsI CIIPABOYHBIE MaTEPHAIIBL;



* HCCIeNoBaTh (PYHKIHUU U CTPOUTH UX TpapUKU C TOMOIIBIO POU3BOIHOI;

* pemiaTh 33/1a4M C IPUMEHEHUEM YpaBHEHHsI KacaTelbHOU K rpaduKy QyHKIIHIA,

* pewmaTh 3aJayd Ha HAXOXJACHHWE HAaWOOJBLIEr0 W HaWMEHBUIEro 3Ha4YeHUs (YHKUUU Ha
OTpE3KE;

*  BBIYMCIIATH IUIOUIAJAN KPUBOJIMHENHOW Tpanenuu,

* HCIOJIb30BaTh MpPUOOpPETEHHBIE 3HAHWUSA M YMEHUS B MPAKTUYECKOH JEATENBbHOCTH H
MTOBCEHEBHOM KU3HU IS

v’ pElICHUS TEOMETPUYCCKUX, (PU3MUECKHX, IKOHOMUUYECKHX U JPYIHX MPUKIAJHBIX 33]1a4, B TOM
yyclie 3a7ad Ha HaumOOJbIIMEe ¥ HauMEHbIIME 3HA4YeHHs C TMPUMEHEHHEM aIlapara
MaTEeMaTU4YeCKOro aHaJln3a;

YpaBHeHMsI M HEPABEHCTBA
YMETB:

* pemaTh palMOHaJbHBIE, IOKa3aTelbHbIE M JIOrapu(MuUYecKkue ypaBHEHUS M HEPaBEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

*  JI0Ka3bIBAaTh HECJIOXKHBIE HEPABEHCTBA;

* pemarb TEKCTOBbIE 33Ja4d C IIOMOINBIO COCTABJICHMsS YPaBHEHHM M HEPABEHCTB,
MHTEPIIPETUPYS PE3YJIBTAT C YIETOM OTPAHUUYEHUH YCIIOBUS 3a/1a4H;

*  m300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOJXKECTBA PEIICHUI ypaBHEHHWH W HEPABEHCTB C
JBYMsl NEPEMEHHBIMU M UX CHCTEM; HaXOAWUTh NPUOJIMKEHHbIE DPEIICHUS YpaBHEHHH U uX
CHCTEM, HCIOJIB3Ys IpaMuecKUil METOI;

* peliaTh ypaBHEHMs, HEPABEHCTBA M CUCTEMBl C IMPUMEHEHUEM IpapUuecKuX MpeiCcTaBICHU,
CBOWCTB (pyHKIINH, IPOU3BOIHOM;

* HCIIOJIb30BaTh MPUOOpPETEHHBbIE 3HAHWA M YMEHUS B IPAKTUYECKOH JEATENBHOCTH U
IIOBCEJHEBHOM KU3HHU JUISL:

v/ MOCTPOEHHS M MCCIEAOBAHMS MPOCTEHIIIMX MATEMATHIECKUX MOJICIICH;

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKHU U TEOPHHU BEPOATHOCTEH
YMETh:

* pemiaTh OpocTeiire KOMOMHATOPHBIE 33/1a4l METOJIOM Iepedopa, a TakkKe C MUCIOJIb30BaHHEM

U3BECTHBIX (opMyll; TpeyronbHuKa [lackans; BeraMcisaTh Ko3pduiuentsl oOuHoma HeloToHa

1o (opMyJie U C UCIOJb30BaHUEM TpeyroibHuKa [lackans;
*  BBIUUCIIATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIIA UCXOJ0B (MPOCTENIINE CIyYyan);
* HCIIOJIb30BaTh MpPUOOpPETEHHBbIE 3HAHWS M YMEHUS B MPAKTUYECKOH JEATENbHOCTH U
MOBCE/IHEBHOM JKU3HM IS
aHaJIM3a peasbHbIX YUCIIOBBIX JJAHHBIX, IPEJICTABICHHBIX B BUJE AUArpaMM, rpauKoB;
aHaJIM3a UHQOPMALIUK CTATUCTUYECKOTO XapaKTepa.

AN



4. HopMbl OlleHKHM 3HAHWI, yMEHU U HABBIKOB 00y4al0UIUXCH 10 MaTeMaTHKe

OueHka NMCbMEHHBIX KOHTPOJIBLHBIX Pa00T 00yYAKOIIHUXCS 10 MATEMAaTHKe
OTBeT OLICHUBACTCS OTMETKOM «5», €CIIn:
paboTa BBIMIOJIHEHA TIOJTHOCTHIO;
B JIOTUYECKHUX PACCYKIECHUIX U 000CHOBAHUH PEIICHUSI HET MPOOEIIOB U OIMHO0K;
B PEIICHUU HET MAaTeMaTHYECKUX OMIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMMCKA, KOTOpas He
SIBJISICTCSI CJICJICTBUEM HE3HAHUS WM HEMTOHUMAaHUs y9eOHOTO MaTepHaa).

OtmMmeTka «4» CTaBUTCS B CIEYIOLIUX CIIyqasx:

paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBaHMS WIArOB PEIICHHUs HEIOCTATOYHBI (€CIu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBJISUIOCH CIIEUaIbHBIM 00BEKTOM MPOBEPKH);
JOMYIIeHBI OJ{HA OIIMOKAa WM €CTh JIBa — TPH HEIOuYETa B BBIKJIAJKAX, PUCYHKAX, YepTEkKax
Wi rpadukax (eCiiv 3TH BUIbI pabOT HE SBIISUIUCH CHCIUAILHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIH:

JIOITYIIIeHO OoJiee OJJHOW OIMMOKK Wi OoJiee ABYX — TPEX HEIOYETOB B BHIKJIAQJKAX, YePTEIKAX
win rpapukax, HO oOydaromuics obinagaer 00sS3aTeNbHBIMU YMEHHUSMH IO IPOBEPSEMOM
TEME.

OTMeTKa «2)» CTaBUTCSI, €CIIU:
JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKM, TOKa3aBIIMe, 4YTO oOydarouuiics He o0inagaer

00s13aTeIbHBIMU YMCHUSAMHU 110 IlaHHOfI TEME B IIOJIHOM MEpe.

YunTeirb MOKET ITOBBICUTH OTMCTKY 3a OpHFHHElJII:HI:IfI OTBCT HAa BOIIPOC WJIM OPUTHHAILHOC

pelleHHe 3aJa4u, KOTOpbIe CBUIETEIbCTBYIOT O BHICOKOM MaTeMaTUYeCKOM Pa3BUTHUU 00y4aroIerocs;
3a pemieHue OoJsiee CIOXKHOM 3aaud WIM OTBET Ha Oosiee CIOXKHBIM BOMPOC, MpPEIOKEHHBIE
oOyuarolemMycst JTOTMOJIHUTEIBHO MOCIIE BBIMOIHEHUSI UM KaKUX-TH00 IPYrux 3a/laHuil.

Onenka YCTHBIX OTBETOB oﬁyqaloumxcn o MaTeMaTuKe

OTBeT o1eHuBaeTCsl OTMETKOH «5», €ClU YUCHHUK:

MIOJTHO PACKpBUI COJIep’KaHHe MaTepuaja B o0beMe, MPEeJyCMOTPEHHOM IpPOrpaMMoON H
y4eOHUKOM;

U3JI0KHAJT MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YS] MAaTEMATUYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY, B OIIPEJEICHHOMN JIOTUYECKOM MOCIIEI0BATEIbHOCTH;

MIPABUJILHO BBIMOJHUII PUCYHKH, YEPTEXHU, TPaQUKH, COMYTCTBYIOIIUE OTBETY;

MO0Ka3ajl yMEHHE WIUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMU MIPUMEPAMU, IPUMEHSITh €€ B HOBOU
CUTYallUU IIPU BBIIOJTHEHUH NTPAKTUYECKOTO 3a/1aHus;

MPOJEMOHCTPUPOBA ~ 3HAHWE TEOPUU  paHee  M3YYEHHBIX  COMYTCTBYIOUIMX  TEM,
c(OPMHPOBAHHOCTh M YCTOMUMBOCTB MCIIOJIb3YEMbIX IIPU OTBETE YMEHUN M HaBBIKOB;

OTBEYaJl CaMOCTOSTENbHO, 0€3 HABOSAIIMX BOPOCOB YUUTES;

BO3MOXXHBl OJIHA — JIB€ HETOYHOCTH IPU OCBELICHHE BTOPOCTENEHHBIX BOIPOCOB WIN B
BBIKJIa/IKaX, KOTOPbIE€ YUYEHHUK JIETKO UCIPABUJI I1OCJIE 3aMEYaHUs YUUTEs.

OTBeT OlLIEHHUBAETCS OTMETKOM «4», €Clii yI0BJIETBOPSAET B OCHOBHOM TPeOOBaHUSIM Ha OLIEHKY

«5 », HO TIPHU 3TOM UMCCT OAUH N3 HECIOCTATKOB:

B U3JIOKCHHUH JOMYIIIEHBI HEOOJbITNE MPOOEITbI, HE NCKA3UBIIIEE MATEMATHIECKOE COJIEPIKAHIE
OTBETA;

JIONYIIEHbl OJWUH — JBa HeJodeTa IIPH OCBELIEHUU OCHOBHOTO COJIEp)KaHUsl OTBETa,
UCIIPaBJIECHHBIC MOCJIEC 3aMEUYaHusl YUUTEIS;

JIOTYILIEHbI OIMOKa Wi 0oJiee IBYX HEIOYETOB IPHU OCBEUICHHH BTOPOCTEIIEHHBIX BOIPOCOB
WIH B BBIKIIQJIKAX, JIETKO MCIIPABJICHHBIC MTOCIIE 3aMEUaHUs YIUTEIIs.



OtMmeTka «3» CTaBUTCS B CAEAYIOUIUX CIydasiX:

* HENOJHO PACKPBHITO COAepkKaHWe MaTepuana (Colaep)KaHUE H3II0KEHO (parMeHTapHO, HE
BCeT/Ia MOCJIEeI0OBATENbHO), HO IMOKAa3aHo 00Iee MTOHMMaHUE BOMPOCca U MPOJEMOHCTPUPOBAHBI
YMEHUsS, JIOCTAaTOYHbIE JJIS  YCBOEHHUS  NPOrpaMMHOTO  MmaTepuayia  (OmpesesieHbl
«TpeboBanusAMH K MaTEMaTHYECKOH IMOATOTOBKE YYAIIMXCSA» B HACTOSIIECH MpoTrpaMMe IO
MaTeMaTHKe);

* HMEIUCh 3aTPYAHCHUS WJIM JONYIIEHbl OMUOKK B ONPEACICHUH MAaTeMaTHYeCKOU
TEPMUHOJIOTHUHM, 4YEPTEKax, BBIKJIAJKAX, HCIPABICHHBIE II0CIE HECKOJbKUX HaBOASIINX
BOIIPOCOB YYHTEJIS,

* YVYEGHHK HE CIpaBWICA C INPUMEHEHHEM TEOPUH B HOBOW CHUTyallUd IIPU BBHIIOJHCHUH
MPAKTUYECKOTO 3aJaHUs, HO BBINOJHWI 3aJaHusi O00sS3aTEIBLHOTO YPOBHS CIIOXKHOCTH 10
JTaHHOH TeMe;

* MpU JOCTaTOYHOM 3HAHMM TEOPETHMUYECKOTO Marepuaja BbISIBJICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OTMmeTKa «2» CTaBUTCA B CIEAYIOIIUX CIydasX:

* HE PACKPBITO OCHOBHOE COZIEp>KaHue yueOHOro MaTepuaa;

* O0HapyXeHO HE3HaHHWE YYEHMKOM Oonblled wuiaum Hanbosiee BaXHOH YacTH Yy4eOHOro
MarepHaa;

* JIONYyIIEHbl OIIMOKM B ONpPEJENCHUM TOHATHH, INpPH HCIOJb30BAaHUM MaTeMaTUYeCKOn
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WK rpadukax, B BBIKIAIKAX, KOTOPbIE HE UCTIPABICHBI
[10CJI€ HECKOJIbKUX HaBOJSIINX BOIPOCOB YUUTEIIS.

IIpu oneHke 3HaHUM, YMEHUI U HaBBIKOB y4alllUXCs CJIEAYET YUYUTHIBATh BCE OLUMOKU (TpyOble
U HerpyObIe) U HETOUETHI.
I'pyObiMu cuuTaOTCS OIIUOKH:

* HE3HaHHE ONpPEJIETICHNUs] OCHOBHBIX MOHSATUHN, 3aKOHOB, MPaBUJI, OCHOBHBIX IMOJIOKEHUN
TEOpHUH, He3HaHUE (HOopMyII, OOLIETIPUHATHIX CUMBOJIOB 0003HAYEHUN BETMYMH, €JUHUIL
UX U3MEPEHUS;

* HE3HaHHE HAUMEHOBAHWW €JUHUI] U3MEPEHUS;

* HEyMEHHE BBIJICIIUTH B OTBETE [VIABHOE;

* HEyMEHHUE NPUMEHSTH 3HAHMS, AITOPUTMBI JJI PEIICHUS 33]1a4;

* HEyMEHHE JIeJIaTh BBIBOJBI U 000OIICHUS;

* HEyMEHHE YUTaTh U CTPOUTH TpaduKU;

* HEyMEHHE M0JIb30BaThCs IEPBOMCTOYHUKAMH, YU€OHUKOM U CIIPAaBOYHUKAMU;

* 1oTepst KOPHS WIN COXPAHEHNE IOCTOPOHHETO KOPHS;

*  BBIYUCIIUTEIbHBIE OUTMOKH, €CIIM OHU HE SBIISIOTCS OMHUCKOIM;

* JIOTHYECKHUE OIINOKH.

K HerpyObIM ommdkam ciaenyeTr OTHECTH:

* HETOYHOCTh (hOPMYJIHPOBOK, ONpPEACIICHUM, TOHATHIA, TeOpHil, BEI3BaHHAS HETIOJIHOTOM
OXBaTa OCHOBHBIX MPU3HAKOB OIMPEAEIIEMOro TOHATHS WU 3aMEHON OJHOTO - IBYX M3
9TUX IIPU3HAKOB BTOPOCTEIIEHHBIMH;

* HETOYHOCTH Tpaduka;

* HEpAUUOHAJIBHBIM METOJ pELICHUS 3aJaud WIM HEJOCTaTOYHO IPOJYMAaHHBIM IUIaH
oTBeTa  (HapylleHHE JIOTUKM, I[IOJMEHAa  OTAEIbHBIX OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMH);

* HepalMOHaJbHbIE METOJbI PAOOTHI CO CIIPABOYHOM U APYroil TUTEpaTypoil;

* HEyMEHHE pelaTh 3a/laui, BHITOJHATH 3a/laHus B O0IIEM BUJIE.

Henoyeramu siBisiroTcs:
* HepauuOHaJbHbIE IPUEMBI BEIUUCIICHUH 1 TIpeoOpa3oBaHMii;
* HeOpeKHOE BBITIOJHEHUE 3aMiCel, UepTexkel, cxeM, rpaduKoB.



6. Jluteparypa u cpeacrBa o0y4eHust

IlocoOue nJist yueHuka:
1.A.T". Mopakoswuy, JI.O. [lenumiesa u ap. Anredpa u Havana aHanuza. 10 kracc. YueOHUK ais

yuanmxcs 00meo0pa3oBaTeNbHbIX yupexkaeHuil.- M.: Maemo3una, 2012

2.Jlennmesa u ap. AnreOpa u Havana aHanu3a. 10 kiace. 3a1auHuK I y9amuxcs
0011e00pa3oBaTeIbHBIX YUpexaeHuid.- M.: Muemo3una, 2012

3.A.I'. Mopakosuy, JI.O. [lenumiea u ap. Anredpa u Hadana aHanu3a.ll kmace. YueOHUK 11s
ydamuxcs 001meo0pa3oBaTeNbHBIX yupexkaeHuii.- M.: Muemosuna, 2012

2. AT. MopnkoBuu, JI.O. [enmmeBan ap. Anrebpa u Havana ananusa.ll kmacc. 3amagyHuk
JUITydantuxcsi o01eo0pa3oBaTebHbIX yupekaeHuid.- M.: Muemosuna, 2012,

4.Enunbiii rocynapcTBeHHbIN 9k3ameH 2015-2016. MaTtematuka. Y4ueOHO-TPEHUPOBOYHBIE MaTepUaIbl
Jutst oArotoBku yuamuxcs / @UIN-M.: Unatemnekt-LenTp.

Mertoauyeckasi iureparypa:
1. depepanpHblli NepeyeHb YYEOHUKOB, PEKOMEHIyEeMbIX MuHucTepcTBOM oOpa3oBaHus P® k
UCIOJIb30BaHUIO B 00111€00pa30oBaTeIbHOM Ipoliecce B 001e00pa3oBaTENbHbIX YUPEKICHUSIX Ha
2011-2012 y4eOHplii rox.
2. IIporpammsbl A 0011e00pa3oBaTeNbHBIX LIKOJI, JIMLEEB U I'MMHa3uil. MaremaTtuka. CocTaBUTENN:
["'M.Ky3nenona, H.I'. Munatok. M.: [Ipocda, 2012r.
3. KontposnbHbie paboTsl 1o anredpe u Havanam ananuza s 10-11 kmaccoB o0iieo0Opa3oBaTebHBIX
mikoi. ABtopsl: A.I.Mopakosuy, E.E. Tynpunnckas. M.: Muemo3una, 2014r.
4. Jlunaktudeckue Marepuansl. Anredpa u Hayaia MaremaTudeckoro ananusa. 11 ki M.U.11la0ynun,
A.ILEpmoBa. M.: Muemo3uHa,2014r.
5. Tectsl. Anredpa u Havana ananu3a, 10-11 k. [LW.AnteiHoB. Y4yeOHO-MeToaMUEcKoe Tocodue. M.:
Hpoda, 2011r.
6. Jlumaktudeckue w™arepuaiabl Mo anredpe W Havdaiam aHanmm3a s 11 kmacca. B.I.3wuB,
B.A.I'onpanu.- CII0.: «HePo-na-Hesey, 2015
7. InnakTuueckue Marepuainsl. Anredpa v Hayana MareMarudeckoro aHanuza. 11 k. M.M.111abyHuH,
A.Il.Epmiosa.
8. wmakTwdeckwe Marepualibl 1O anreOpe uw Hadamam aHanm3a it 10 kmacca. B.I.3us,
B.A.I'onpanu.- CII0.: «HePo-na-Hesey, 2015
9. TemaTnueckue TecThl A noAroToBkd kK EI'D mo maremarnke. ®.M. JIbicenko. dennke, PocToB-Ha-
Hony, 2015r.
10. Maremaruka. ExxenenenpHOE ipuitoskeHue k razere «llepBoe ceHTIOps»
11. Maremaruka B mkoJje. ExxeHenienbHas Hay4HO-METOIMUYECKUHN JKypHAJL.
12. Anrebpa u Havana aHanmm3a. 10-11 k1. Tematudeckne TeCThI U 3a4€THI IUTs 001e00pa3oBaTEeIbHBIX
yupexaenuit. JI.O.Jlenummesa u np. nofg pea. A.I'Mopakosuua. — M.: Muemo3uHa, 2014r.
13. Maremaruka. TpeHUPOBOUHBIC TEMATHUECKUE 33aJaHHS TIOBBIIIEHHON CIOHOCTH C OTBETAMH IS
noarotoBku k EI'D. I''1.KoBanesa. Bonrorpan, yuurens, 2015r.

HNHTepHeT-pecypceb:

1. MunuctepctBo ob6pazoBanue P®: http//www.ed.ru/  http//www.edu.ru
2. TectupoBanue online: 5-11 knaccer: http//www.uztest.ru
3. Jlocbe MIKOIBHOTO yuuTesss MaTreMaTHku: http// www.mathvaz.ru
4. HoBsle TexHoJoruM B oOpa3zoBanue: http// www.edu.secna.ru
5. Merasunuknonenust Kupuina u Medoaust: http//www.mega.km.ru
6. CaiiTel « QHIMKIONIEIUI»: http//www.rubricon.ru  http//www.encyclopedia.ru
7. CaiiT u1a caMo00pa30BaHMs ¥ OH-JTaliH TecTupoBanus: http//www.reshuege.ru



KasennapHo-remaTnueckoe mjiaHupoBanue no npeamery 10 kiaacc.

Ne i/ ‘ HaunMeHOoBaHMe pa3iesioB H TeM ‘ KoHTpoyb  3HaHMH ‘ Hara ‘ Kopp.
I'a.l. Yncaossble pynkuuu (9 u.)

1. OrnpezesieHre YucaoBo PyHKITUH.

2. Crioco0bI 3a/1aHUsT YUCITIOBON (DYHKITUH.

3. Pemenue 3anau.

4, CpoiicTBa (hyHKIIHH.

S. Bo3pacTtanue u yosiBanue pyHkuuu. OrpaHu4eHHOCTh (DYHKIIMH.

6. HccnenoBanue GyHKIIUN HA YETHOCTD.

1. [TonsiTue 0OpaTrMoOi GyHKIIUH.

8. Ob6patHas QyHKIHS.

9. Pemenue 3anay. CamocrositenbHas padota 1.1
«CBoiicTBa QyHKIHIT»

I'a. |l. Tpuronomerpuueckue pynkuum. (314)

10. YucnoBasi OKpYKHOCTb

11. Pemenne 3anau.

12. Mopeinb YuciI0BOM OKPYKHOCTH Ha KOOPJAUHATHOM MJIIOCKOCTH.

13. Yucnoast OKpyKHOCTh HA KOOPAMHATHOM INIOCKOCTH

14. Penienue 3amau CamocrosTenbHas padora 2.1
YuciioBast OKpy>KHOCTb

15. Ob6o6maromuit ypok o teme «4uciaoBast OKpy>KHOCTb»

16. Kontponbnast pabora «Ompenenenue uyucioBor (yukuu. Yucnosas | Kontpoabsnas padora Nel

OKPY>KHOCTh

17. AHaIu3 KOHTPOJIbHOM paboThl, 3a4eT 1o TeMe «HucioBas OKpyKHOCTh» 3auet no Teme «Hucnosas
OKPYKHOCTB»

18. CHHYC U KOCUHYC

19. TaHreHc M KOTaHI€HC

20. CuHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC

21. Pemienue 3amau mo reme «CHHYC, KOCUHYC, TAHT€HC M KOTAaHTE€HC» CamocrosrenbHas pabora 2.2
«CuHyC, KOCUHYC, TAHT€HC U
KOTAHT'€HC)»

22, Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMeHTa

23. TpuronomeTrpruyeckue GyHKIMH YTIOBOrO apryMeHTa




24, Tpuronomerpudeckue GyHKIUU YUCIOBOTO U YTIIOBOTO apryMEHTa CamocrosTenbHas pabota 2.3
«Tpuronomerpuueckre GyHKIUU
YHCIIOBOTO U YIJIOBOTO apryMeHTa
25. DopMyJIbl IPUBEAECHUS
26. [Tpumenenue hopMyI IPUBEACHUS TP PEIICHUH 3a]1a4. CamocrositenbHas pabora 2.4
«DOopMyJIbI IPUBEACHUS)
217. O6oOmaromuii  ypok 1o TeMe «OrmnpeaeieHne TPUTOHOMETPUUECKHUX
b yHKIHI
28. KoHnTtposbHas pabora «OnpeaesieHne TPUroHOMETPUICCKUX (YHKITHI Kontposbnas pabora No2
29. Ananus KOHTPOJIbHOU paboTHI, 3a4eT No2 «Omnpenenenue | 3auet No2
TPUTOHOMETPHUYECKUX (DYHKIIUI)
30. DyHKIM Y = SiNX, e CBOWCTBA.
31. Oyukums Y = SINX, u ee epapux.
32. OyHKIHS Y = COSX, €€ CBOMCTBA.
33. OyHKIuMs Y = COSX, e€ rpaduxk. CamocrosTenbHas padota 2.5
«DyHKIMA Y = SINX, Y = COSX, HX
CBOICTBA M rpaduKu
34. IeproanyHOCTh GYHKIMI Y = SINX, Y = COSX
35. [TpeoOpazoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKIUI ITpakTuyeckas pabora
36. I'paduix rapmMoHHYECKOTO KOJICOaHUs
37. Oynkimn Y = tgX, Y = CtgX, ux cBolicTBa U rpaduKu
38. Pemenne 3amaq mo teme: «TpuroHomerpudeckue QyHKIIIN Tecr 1
«Tpuronomerpruyeckue QyHKIIHN
39. O6o06maromuit ypok no teme: «TpuroHomerpudeckue QyHKIHI)
40. KonrponsHas pabota «CpoiictBa u rpaduxu TpuroHomerpuueckux | KonTponpHas pabota Ne3
byHKIMID
I'a. l1l. Tpuronomerpuueckue ypasHenus. (154)
41. ApPKKOCHHYC.
42. Pemenue ypaBHenus CoS t = a.
43. ApKcUHYC
44, Pemenne ypaBuenus Sin t = a.
45. Pemenue ypaBHenuii COSt =awusint = a. CamocrositenbHas padota 3.1

«ApKCHUHYC u ApKKOCHHYC.
Pemienne ypaBHEHUN»




46.

ADpKTaHT'€HC U apKKOTaHTeHC.

47. Pemenue ypaBHenus tgt = a, ctgt = a»

48. OCHOBHBIE METO/IbI PEILIEHUS] TPUTOHOMETPHUECKUX YPaBHEHUH.

49. OnHOpOIHBIE TPUTOHOMETPUYECKHE YPaBHEHU . ITpakTuyeckas pabora

50. Pewenne npocTenmmx TPUrOHOMETPUYECKUX YPABHEHUMN.

ol. Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI CamocrosrenbHas padbora 3.2
«TpuroHomerpuyeckue
YpaBHEHHS»

52. Tect 2 «TpuronoMerpudeckue ypaBHEHUS Tectr 2 «TpuroHomerpuyeckue
yYpaBHEHHSI»

53. O6o0maromui ypok 1o TeMe «TPUrOHOMETPUYECKUE YPAaBHEHUS

54, KonTponbaas padota « TpuroHOMeTpUUYECKHE YPaBHEHUS KonTponbras padorta N4

55. Ananmu3  KOHTpoOJbHOM paboThl. 3auer Ned «Tpuronomerpuueckue | 3auer Ne3

yYpaBHEHHSI»
I'n. 1V. «IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BhIpaKeHHID» (254)

56. CuHyC CyMMBI apryMEHTOB

S7. Kocunyc cymMMbI apryMeHTOB

58. CuHYyC pa3HOCTH apryMEHTOB

59. KocuHyc pa3HOCTH apryMeHTOB

60. Pemenne 3a1a4 Ha HAXOXKICHUSI CHHYCAa CYMMBI apTyMEHTOB

61. Pemenne 3a1a4 Ha HAXOXKIEHUSI KOCHHYCA CYMMBI apT'YMEHTOB

62. Pemenue 3a1au Ha HaXOX/JIEHHUS CHHYCA M KOCHHYCa pa3HOCTH apryMeHToB | CamocTositensHas padota 4.1
«Tpuronomerpuyeckue HopMyIIbl
CYMMBI U pa3HOCTH apryMEHTOBY

63. TaHreHc CyMMBI U pa3HOCTH apTyMEHTOB

64. Pemienue 3a1a4 Ha HAXOX/IEHUE TAHT€HCA CYMMBbI U Pa3HOCTH apryMEHTOB.

65. @opMmyel ABOMHOIO apryMeHTa

66. [Tpumenenue Gopmys IBOHHOTO apryMeHTa CamocrositenpHas padora 4.2
«DopMyIIbI IBOMHOTO apryMeHTa

67. Pemenue 3aa4 Ha mpuMeHeHne GOpMyIT JBOMHOIO apryMeHTa. [TpakTuueckas pabora

68. [TpakTrueckoe npuMeHeHue GopMys ABOWHOTO apryMeHTa.




69.

q)OpMy.]'H:I IIOHMXXCHUA CTCIICHU

70. [Tpumenenue GopmMys1 MOHUKEHUS CTETICHN
71. [IpeoOpa3zoBanusi CyMM TPUTOHOMETPUUYECKUX (DYHKIIMKA B IIPOU3BEICHUS
72. DopMyJIbl CYMMBI U Pa3HOCTH TPUTOHOMETPUUECKHUX (DYHKIUI
73. [IpeoOpa3oBanus MpoU3BeICHUI TPUrOHOMETpUYEeCKHX yHKIUH B cymmy | CamocTositenbHas pabota 4.3
«TpuroHomerpuyeckue
peoOpa3OBaHUsD)
74, Tecr 3 Tecr 3
«[IpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKEHHID)
75. OcHoBHbIE (HOPMYITBI TPUTOHOMETPHH.
76. [TpakTHyeckoe NpUMeHEeHNE TPUTOHOMETPUYECKUX (HOpMyIT [TpakTuueckas pabora
77. [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN
78. Ob6o06maromuii ypok no teme «lIpeodpazoBanne TPUTOHOMETPUIECKUX
BBIPAKEHUI»
79. Konrtponsnas pabdora «I[Ipeobpa3zoBanne TpUTOHOMETPHUECKUX Konrtpomnsnas padora Ne5
BBIPAXKEHUIN»
80. AHanmm3 KOHTpOIbHOM paboThl, 3aueT N5 «IIpeobpa3oBanue
TPUTOHOMETPHUYECKIX BBIPAKCHHIA.
I'n. V. llpousBoanas (41 4)
81. Uucnoble OCIEI0BATENBHOCTH.
82. [Tpenen mocie0BaTeIbHOCTH.
83. Pemienue 3a1a4 Ha HAXOXKACHUE TIPEJIETa YHCIOBOH MMOCIET0BATETLHOCTH.
84. Cymma 0eCKOHEYHON T€OMEeTPUUYECKOM MPOrpecCcuy. CamocrostenbHas padota 5.1
«IIpenen uncnoBoit
MI0CJIEIOBATEIbHOCTH
85. Pemenue 3amau Ha HAXOXKIEHHUE OECKOHEYHOU T€OMETPUUECKON
POTPECCUH.
86. [Tpenen GpyHkmuu Ha GECKOHEYHOCTH.
87. [Ipenen pyHkuNUU B TOUKE.
88. Brruncnenue npuaena GyHKIIMHN B TOUKE CamocrosTenbHas pabora 5.2
«[Ipenen pyHKIMM»
89. [Tpupamienue aprymeHnTa, npupamienue GyHKINH.




90.

Haxoxnenne npupaiieaus GyHKIMY U IPUPAIICHUS apTyMEHTa.

CamocrositenbHas padbora 5.3
«[Tpupamenne GyHKIAM)

91. 3agauu, NPUBOJAIINE K IOHATHIO IPOU3BOAHOM.

92. Ornpezenenne Mponu3BOTHOM

93. ANropuT™M HaXO0XKJIECHHS IPOU3BOIHOM.

94. Brrunciienue npon3BoaHOM [TpakTudeckas pabora

95. Dopmyiel JudGepeHIIMpPOBAHUS

96. [TpaBuna nquddepeHrpoBanus

97. [TpaBuiia BEIUMCIIEHUSI TIPOU3BOIHBIX CamocrosTenbHas pabota 5.4
«ITpaBuna BbrncCIECHUSA
IPON3BOTHBIX)

98. Tect 4 «IIpouzonnas» Tect 4

99. O06o6marmuii ypok mo teme «OnpeeneHne mporu3BoTHOM

100. Konrtponsnas padora «OnpeeneHne mpon3BOIHON U €€ BEIYUCICHHEY. Kontponsnas padora Ne6

101 AHanu3 KOHTPOJIbHOM paboThl, 3aueT NoS «Onpeenenue mporu3BoIHON

102. YpaBHeHHE KacaTelnbHOU K rpaduKy G yHKIIUU

103. Pemenue 3a1a4 Ha HAXOX/IEHUS YpaBHEHUS KacaTelbHOM. CamocrosrenbHas pabota 5.5
«KacarenpHas k rpaduky
GyHKITII

104. [TprmeHeHre TpOU3BOJHOMN 1JIs UCCIIE0BaHMS PYHKIIMU

105. Hccnenoanue GpyHKIIMM HA MOHOTOHHOCTD

106. Touku s3kcTpeMyma QYHKIMM U UX HAXOXKACHUE CamocrosTenbHas pabota 5.6
«I[Ipn3Haku Bo3pacTaHus
(yObIBaHMS) GYHKLIUN

107. [Toctpoenue rpadpukoB GyHKIUU CamocrosTenbHas padora 5.7
«OKCTpeMyMbl QYHKIIUN

108. Anroput™ nocTpoeHust rpaukoB GyHKIMMA CamocrosTenbHas padbora 5.8
«UccnenoBanue GyHKITHI ¢
MTOMOUIBIO TPOU3BOTHOM»

109. Pemrenue 3a1a4 Ha nocTpoeHue rpagukoB GyHKIUN

110. O6o06matomuii ypok mo teme «IloctpoeHue rpaduKoB, C MTOMOIIIBIO

MIPOU3BOJHON»




111. Konrtponsnas pabdora «IloctpoeHue rpadukoB QyHKINI ¢ TOMOIIBIO Konrponbnas padora Ne7
TIPOU3BOIHON»
112 AHaM3 KOHTPOJIBHOU paboTHI,
113. [TpumeHeHre TPOU3BOJHON 1JI OTHICKAHUS HAMOOIBIINX U HAUMEHBIINX
BEJIMYNH.
114. AJTOPUTM HaxXO0XKJICHUS HAUMEHBIIIETO M HAMOOJIBIIIETO 3HAYCHUS [IpakTnueckas pabora
dyHKINN.
115. Ypok-nipaktukyM «OTbhICKaHWE HAaUOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHUI
HENPEPBIBHON (YHKITMU HAa OTPE3KEH
116. 3amayy Ha OTBICKAHKWE HAMOOJIBIINX U HAUMEHBIINX 3HAYCHUN BEJIMYMH. CamocrosiTenbHas paboTa
«Haubonb1iiee 1 HauMeHbIlIee
3HA4YCHUs] QYHKIIAN
117. Pemenue 3a1a4 Ha HaXOX/I€HUE HAUOOJBILIETO U HAMMEHbILIETO 3HAYCHHS Tect 5 «IIpumenenue
BEJIMYHH. MIPOU3BOAHOM K UCCIIETIOBAHUIO
byHKIHI
118. O6o6maromuit ypok no teme «lIpuMenenne npou3BoHON K
WCCIICIOBAaHUIO (DYHKITHIT».
119-120. | KontpoisbHas padota «[IpumMeHeHrne MpoU3BOIHON K UCCIICIOBAHHUIO KontposnbHas padota Ne§.
(GYHKIHI.
121. 3auetNe6 «MccnenoBanue GyHKIMI ¢ TOMOIIBIO TPOU3BOTHOM» 3a4eTNe6
Oo6o0marwiee nopropeHue (194)
122. Uucnossle GyHKIUU
123. Tpuronomerpruyeckue GyHKINU
124. [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN
125. TpuronomeTpruueckue ypaBHEHHUS.
126. [IpousBoHas
127. Brruncienue npon3BoAHBIX
128. Haxoxaenrne HauboIbI1ero 1 HaMMEHbIIEro 3HaYeHUs] PYHKIINH .
129. HroroBasi kKoHTpoJIbHaAsI padoTa HtoroBas koHTpoJIbHAs paboTa
Ne9
130. AHaIn3 UTOroBOM KOHTPOJIbHOM pabOTHI.
131. Yucna v BBIYUCIICHUS




132.

Bripaxkenus u npeoOpazoBaHus

133. Pemenue 3amay Ha mpeoOpa3oBaHNE BHIPAKCHUM CamocrosiTenpHas padbora
«BpIpaxkeHus u ux
peoOpa3oBaHUsD»

134. OyHKIUU CamocrosrenbHas paboTta
«DyHKIMM»

135. VYpaBHEHMS U HEpaBEHCTBA

136. Pemenune ypaBHeHuit CamocrosrenbHas padora 6.2
«YpaBHEHHS ¥ HEPABEHCTBA

137. Pemenune HepaBeHCTB.

138. Pemenue 3amau

139. HToroBslii TECT

140. O000maromuii ypok.

HUroro:

140 yacos




KasengapHo-temarnyeckoe nJiaHupoBanue nmo npeamery 11 kiacc.

Ne
n/n

HaumMmeHnoBaHue pa3aejaoB 1 TEM

KonTpoab 3HaHuii

Hara

Koppexk-
M

I'naBa 6. Ctenenu n kopuu. Ctenennble pyHknmnu. ( 25 yaca)

1. ITonsiTHE KOpHS N-OM CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA.

2. Kopens n-oli crenenn u3 1elCTBUTEIBHOIO YUCIIA.

3. Haxoxienne KopHsl N-0i CTENEHU U3 IEUCTBUTEIBHOIO YUCIIa.

4, Pemenne 3amad Ha HaxoXXJIEHUE KOpPHSA N-OM CTENEHM W3 ACUCTBUTEIBHOIO
qucia.

5. OyHKIUU ¥ = Yx, ux cBoiicTBa.

6. I'paduk pynkun v = §x.

7. ®yukiuu y = %, ux coiicrea u rpaduku. Perienue 3amau.

8. CaoiicTBa KOpHS N-0if CTENEHH.

9. IIpumMeHeHHe CBOWCTB KOPHSI N-0if CTENeHM pU PELICHUH 3a/1a4.

10. | CBoiicTBa KOpHS N-Oi CTEMEHHU.

11. Pemenne 3agau. C.p 2.1 KopeHb N-#f CTEMEHHU U €r0 CBOMCTBA
CBoiicTBa KOpHS.

13. | UppaunoHanbHbIE BBIPAKEHUS.

14. | [IpeoOpa3zoBaHue BRIpaXEHUMN, COIEPKAIINX PATUKABIL.

15. | IIpeoGpa3oBanue BbIpaXKEHUH.

16. | O6oOmiatomee moBTopeHne 1o TeMe  «lIpeoOpazoBaHue  BBIpAKEHHIA,
CoJIeprKaliX paJuKabl»

17. | Konrponsnas pabora Ne 1 o teme «IIpeoOpa3oBanue BeIpaKeHUH, COEPKALIIX k/pNe 1 o Teme «IIpeobpazoBanue
pajuKaIb» BBIPAXEHUI, COIEPIKALUX PaJUKAIIBI)

18. | AHanu3 KOHTpOIbHOM paboThl Nel.

19. | [lokaszaTtens creneHw.

20. | O606meHre NOHIATUH O MTOKa3aTese CTENEH!.

21. | [lonsTue creneHu ¢ Jr0O0BIM PALlMOHAIBHBIM ITOKA3aTeNEM.

22. | Crenenssle (GyHKIUH, UX CBOMCTBA U TpaduKy. C.p 2.3CreneHb ¢ palOHAIBHBIM ITOKa3aTeNneM




23. | CoiicTBa hyHKIUH
3
YV = Xxn,rae T
L
T
24. | CpoiicrBa QyHKIMH Y = X n
25. | 3auer no teme «Crenenu u kKopHH. CTeneHHbIe (QYHKIIUU. ) C.p 2.4. Crenennsle GyHKINHU, UX CBOHCTBA

u rpaduku. 3ager Nel

I'naBa 7. Iloka3arenbHas u jJorapupmuydeckas pynkuuu (40 yacoB)

26. | IlokasarenbHas QyHKIus, €€ CBOMCTBA U TpaduK.
27. | CeoiictBa pyHKIMH y = 2%
28. CroiicTaa hyHKIHHE ¥ = G)I C.p 3.1 TlokasatenbHas (GyHKIHS, €€ CBOMCTBA
2 1 rpadux
29. | llokazarenbHble ypaBHEHHS.
30. | Pemienue nokasarenbHBIX YPaBHEHUH. C. p 3.2[loka3arenbHble YpaBHEHHS U
HEpaBEeHCTBA
21. | Iloka3aTenbHble HEPABEHCTBA.
32. | Pemenue noka3arenbHbIX HEPABEHCTB.
33. | Iloka3arenbHble ypaBHEHHS 1 HEPABEHCTBA.
34. | O6o6maroiee moBropenue mo teme «llokazarenbHas GYHKIHS.
35. | KonTponbsHas padota Ne 2 o teme «llokazarenpHas GyHKIHSD.
36. | AHanu3 KOHTPOIBHOHN paboThl Ne 2
37. | llonsrue norapudma.
38. | decstuunblii torapudm.
39. | Jlorapudpmuueckas pyHKLus, €€ CBOUCTBA.
40.41. | I'paduk norapudmudeckoit GyHKITUH.
42. | lloctpoenue rpaduxoB JorapupmMuueckoi GyHKIUH.
43. | CaoiictBa jorapudmos.
44, | JlorapudmupoBaHHe U TOTEHIIMPOBAHNUE.
45, [IpumeHeHne CBOMCTB TOrapu(MOB MPHU PEIICHUH 3a/1a4. C.p 3.3Jlorapudmesl. CoiicTBa JIOrapugpmoB
46. | Brruncnenue norapudmos.
47. | IlpeoOpa3oBanue orapuGpMUUECKUX BBIPAKCHH.
48, Pemenue 3amau Ha HaXOXKAEHUS JorapudmMa.




49, | Jlorapudmuueckue ypaBHEHUS.
50. | Pemenue npocredmmx JorapuMUIecKuX ypaBHEHUM.
51. | Pemenwue norapuMu4ecKux ypaBHEHUM. C.p 3.4 Jlorapudpmuueckue ypaBHSHHS
52. | Pemenue norapuMu4ecKux ypaBHECHUM.
53. | O6obmaroiee noBropeHue no Teme «CBoiicTBa JiorapuMoB, JorapuMuuecKie
YpaBHEHUS.
54. | KontponbHas padora Ne 3 mo teme «CBoiicTBa norapu¢mos, gorapupmuueckue | Konrponbuas pabora Ne 3 no reme «Cpoiicta
YPaBHCHUS). J'IOI‘apI/I(bMOB, J]OFapI/I(bMI/I‘ICCKI/IC YpaBHCHUA.
55. | AHanu3 KOHTPOJILHOH paboThr Ne 3
56. | Jlorapudpmuueckue HepaBEHCTRA.
57. | Pemenne norapudmuueckux HEPABEHCTB  METOJOM  BBEICHHS  HOBOH
MIEPEMEHHOM.
58. | Pemenue norapudmuueckux HEpaBEHCTB. C.p 3.5 Jlorapudmuyeckne HepaBeHCTBA
59. | Pemenue norapudmMuueckux HEpaBEHCTB.
60. | @opmyna nepexoja K HOBOMY OCHOBAHHUIO Jlorapudma.
61. | Ilepexon K HOBOMY OCHOBAHHIO.
62. | Yucio e dyukuus ¥ = e*, ee cBoiictBa u rpaduk. Juddepenimpopanue
63. | HatypanbHbie norapudmsi.
64. | O6o6maromniee noBTOpeHue Mo Teme «JlorapupmMudeckre HepaBEHCTBAY.
65. | KonTtponsnas padora Ned o teme «Jlorapudmudeckne HepaBeHCTBaAY. k/pNe 4 o Teme «Jlorapudmuueckue
HEPaBEHCTBA»
66. | AHanu3 KOHTPOIBHOH paboThl Ne 4
I'naBa 8. IlepBooOpa3snas u uaTerpaJ (10 yacos)
67. | IlepBooGpasHasi.
68. | OcHOBHOE CBOICTBO NIEPBOOOPA3HOIA. C .p 2.1 OcHOBHOE CBOWCTBO IepBOOOPa3HOIL
69. | [IpaBmia HaXOXIEHUS TIEPBOOOPA3HBIX.
70. | Haxoxnenue nepBooOpa3HbIX.
71. | Onpenenénnsiit unrerpan. ®opmyna Hetorona-Jleiibnuma C. p IlpaBuia HaXOXK/ICHUS TEPBOOOPA3HBIX
72. Haxoxnenue miomaaym KpuBOJIMHEWHON TPaIleuy. C.p 4.2. Unrerpan. ®opmyina HeroToHa -
JleiiOHmma
73. | O6o6maromiee nosropenue no reme «lleppoodpaszHast u UHTErpam» C. p .4.3. ITnomaae KpUBOIMHEITHOI Tpaneuu




74. | KontponbHas padota Ne 5 o treme «IlepBooOpazHast u UHTETpai» K/pNe5 no teme «IlepBooOpazHas u
WHTErpa»
75. | Ananu3 KOHTpOJILHOM paboThr No5
I'naBa 9. JjieMeHTHI MAaTEMATH4Y€CKOM CTATUCTHKH, KOMOMHATOPUKM U TeOPUH BeposiTHOCTeH. ( 16 yacoB)

76. | Cratuctudeckast oOpabOTKa TaHHBIX.

77. | Mepbl HeHTpaJIbHOW TEHICHIUU.

78. AJITOPUTM BBIYUCIICHUS TUCTIEPCUU. C.p 5.1Cratuctrueckast 00pabOTKa JaHHBIX

79. | Knaccuueckoe omnpenesieHue BEpOSITHOCTH.

80. | IIpocreiiiirie BepOSITHOCTHBIC 3aa4H.

81. Pemenue mpocTeimmx BEpOSATHOCTHBIX 3a/a4. C. p 5.2IIpocreiimme BepOSTHOCTHBIE 3aa9H

82. | Coueranus.

83. | Pasmernienus.

84. | Pemenue 3aga4 UCNOab3ysl pa3MEILIEHUS U COUETAHUS. .

85. | ®opmyna bunoma HproToHa.

86. | Teopema bepnymu.

87. | Cratuctuueckasi yCTOWYMBOCTb.

88. | Cnyuaiinbie COOBITHS M UX BEPOSTHOCTH. C.p 5.3. Coueranus u pazmemenus. Popmyma

ounoma HproToHa

89. | O6o6maromuil ypok mo Teme «IIEeMEHThl MaTeMaTU4YeCKOMl CTaTUCTH-KH,
KOMOWHATOPHUKHU U TEOPUU BEPOSITHOCTEI»

90. | KontponbHast pabora Ne6 «DineMeHThl MaTeMaTH4ecKol cTaTUCTHKH, | KoHTponbHas padoTta Neb
KOMOMHATOPHUKHU W TEOPUU BEPOSTHOCTEH)»

91. | AHanm3 KOHTPOJILHOM paboThr Ne6

I'nasa 10. YpaBHenus u HepaBeHcTBa. CHcTeMbl YPABHEHHUIT U HEPABEHCTB. (25 yacoB )

92. PaBHOCHIIBHOCTB ypaBHEHU. TeopeMbl 0 paBHOCUIIBHOCTH YPABHEHUU.

93. | [IpoBepka KOpHEH.

94. | Iotepst KOpHEIA.

95. | 3amena ypasuenuii h(f(x))=h(g(x)) ypaBaenuem f(x)=g(x).

96. | MeTon pa3ioKeHUsI HA MHOKUTEH.

97. | Meton BBeeHMSI HOBOM IEPEMEHHOM.




98. | ®yHKIHOHATHHO-TPAQUIESCKUI METOI. C.p 6.1. O6mue MeToIbl peLIeHNs ypaBHEHHH

99. | Pemenue HepaBEHCTB C OJTHOW MEPEMEHHOM.

100. | Cucrembl U COBOKYITHOCTH HEPABEHCTB.

101. | UppauuoHaibHbie HEPABEHCTBA.

102. | HepaBeHcTBa c MOgyseMm.

103. | YpaBHEHUs U HEPABEHCTBA C IBYMS [IEPEMEHHBIMH. C.p 6.2. HepaBeHcrBa

104. | PemeHue ypaBHEHUI U HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU.

105. | Cucrembl ypaBHEHUH.

106. | Meroa noaCcTaHOBKH. C.p 6.3. YpaBHEHHs U HEPABEHCTBA C IByMs
TNIEPEMCHHBIMU

107. | Merox cioxeHus

108. | Pemienue cucTeM ypaBHEHHIA.

109. | Pewenue cucrem ypaBHEHH.

110. | Pemenue 3aga4 ¢ NOMOILBbIO CUCTEM YPAaBHEHMUII.

111. | YpaBHeHue Cc mapamMeTpoM. C.p 6.4. Cucremsl ypaBHEHHUi

112. | HepaBeHCTBa C TAPAMETPOM.

113. | Ob6obmaromuii ypok o Teme «YpaBHEHUS U HEPABEHCTBAY.

114. | KonrponbHas pabota No7 «YpaBHEHUs U HEPABEHCTBAY KonrtpomnbHas pabora Ne7 «YpaBHeHUs U

115. | KonrponbHas pabota No7 «YpaBHEHUs U HEPABEHCTBA» HCPaBCHCTBA»

116. | Ananu3 KOHTpOIBbHON paboThI N7

O6o0marwinee noBropeHue (24 yaca)

117. | BeipaxxeHnus u npeobpa3zoBaHusl.

118. | YnpouieHue anreOpanyeckux BbIpasKeHHH.

119. | PemeHne TpuroHOMETpUYECKUX YPAaBHEHUH. C.p 1.1 Yucnossie BEIpaKeHUs
120. | Pemrenue morapupMuUeCKuX ypaBHCHHH.

121. | Pemenne koMOMHUPOBAHHBIX YpaBHEHUH. C.p 1.2 YpaBHeHHs 1 HEPABEHCTBA
122. | 3agauu HA MPOIICHTHI.

123. | DneMeHThl MaTeMaTU4eCKONW CTATUCTUKH U TEOPUU BEPOSTHOCTEH.

124. | IlpousBonHas. C.p 1.3 Beluucienue npou3BOIHBIX




125. | IlepBoobOpasHasi.

126. | Urorosas koHTpoabHas padbora Ne§ Hrorosast koHTpobHAs paboTa Ned
127. | UroroBas koHTpoJibHas padoTa Ne§

128. | AHaiu3 UTOTOBOM KOHTPOJIBHOUN pabOTHI.

129. | Hepasencraa.

130. | HepaBenctBa c Mmoynem.

131. | HepaBeHncrBa c mapameTpamu.

132. | Pemenrie KOMOMHUPOBAHHBIX CUCTEM YPaBHCHHIA.

133. | Pemenue TpuroHOMETpUYECKUX HEPABEHCTB.

134. | Pemenne nmorapuMudecKux HEPaBEHCTB.

135. | UccnenoBanue GYHKIIUHU C IIOMOIIBIO TPOU3BOTHOM

136. | Crenenu u KOpHH.

137. | CaoiicTBa cTENCHEH.

138. | Jlorapudmsi.

139. | Cgoiicta sorapudmos.

140. | OGoOmaromuii ypoK Mo Kypey anredpa 1 Hayaja aHaiu3a.




