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1. ITosicHUTEIbHAS 3aNIMCKA

Pabouast nporpaMma 1o anredpe U HadauaM aHajau3a NpeaHazHaueHa Juis ooyyarommxcs 10—11 o0reoOpa3oBaTesbHBIX KJIACCOB U COCTAaBIIEHA
Ha OCHOBE IIPOTrpaMMBI IS 00I[e00pa3oBaTeIbHBIX YIPEKICHUH «AnreOpa 1 Hayana MaTeMaTHdeckoro anaimm3a» 10-11 xmaccer, aBTopsr .. 3ybapesa,
A.I'.MopakoBH4, COOTBETCTBYIOIIECH TpeOOBaHUAM (peiepabHOr0 KOMIOHEHTa rOCYyAapCTBEHHOr0 00pa30BAaTENBHOIO CTaHAApPTa CPEIHEro (IIOJIHOrO0)
obuero obpa3oBaHust no matemaruke. M.: MHemo3una,2019 rop.

B ocnoBe paboueil mporpaMmsl o anrebpe M HadalaM aHaju3a Taioke Haxomsrcs IIpumepHas mporpamma cpegHero (IIOJHOT0) oOmero
o0pa3oBaHus MO MaTeMaTHke U TpeOoBaHMS K YPOBHIO IOJrOTOBKH BBITYCKHHKOB IPEACTABICHHBIX B DenepaibHOM KOMIIOHEHTE TOCYAapCTBEHHOTO
00pa30BaTENbHOIO CTaHAAPTA, IPUMEPHOE TEMATUYECKOE INIAHUPOBAHKE 110 anredpe u Hayaiaam ananusa is 10-11knaccos.

Ilpn wm3yueHmHm Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE IIPOJO/DKAIOTCS M IIONY4alOT pa3sBHTHE COAEpKaTelbHbIE JIMHUH: «Anredpay,
«DyHKIMU», «YPaBHEHHUS M HEPABEHCTBA», «DJIEMEHThI KOMOWHATOPHKH, TCOPHU BEPOATHOCTEH, CTATHCTHKH WM JIOTMKHM», BBOAMTCS JMHUS «Hauama
MaTeMaTHYeCKOro aHanu3a». B paMkax ykazaHHBIX cOflepKaTeIbHbBIX IMHUH PEIaloTCs CIEAYIOIIIe 3a1aun:

. CHCTEMaTH3alHsl CBEICHHUI O YNCNIaX; H3ydeHNe HOBBIX BHIOB YHCIIOBBIX BRIPAXKEHUH U (OPMYII; COBEPIICHCTBOBAHHE PAKTUYCCKUX HABBIKOB

1 BBIYUCIUTENBHON KYJIBbTYpHI, PACHIUPEHHE H COBEPIIEHCTBOBAHHUE alreOpanyecKoro anmnapara, cOopMHPOBaHHOTO B OCHOBHOM LIKOJIE, U €r0

MPHMEHEHHE K PelIeHHI0 MaTeMaTHIeCKUX 1 HeMaTeMaTHIeCKUX 3a/1a4;

. pacIIMpeHHe ¥ CHCTeMaTH3amus OOIIMX CBEICHWH O (YHKIMAX, IONONHEHHWE KiIacca HM3y4aeMbIX (YHKIMH, WIUIIOCTPAIWs IIHPOTHI

TpUMEHEHHS (DYHKIUH JUIS OMMCAHUS M U3yUeHHs PEalbHbIX 3aBUCHMOCTE;

. (opMupoBaHUE YMEHUSI IPHMEHSTH OTy4eHHbIE 3HAHUS IS PEHICHUS IPAKTHIECKUX 3a/1a4;
. pa3BUTHE TIPEACTaBICHHH O BEPOATHOCTHO-CTATUCTHYECKHX 3aKOHOMEPHOCTSX B  OKPYXKAIOIEM MHpE, COBEpIICHCTBOBAHHE

MHTEJUICKTYaJIbHBIX M PEUYEBBIX YMEHHIT TyTeM 000TralieH s MaTEMaTHIECKOTO S3bIKa, PA3BUTHS JJOTMUECKOT0 MBIILICHHS;

. 3HAKOMCTBO C OCHOBHBIMH HAESMH U METOaMH MaTeMaTHIECKOr0 aHAIIN3a.
VI3ydeHne MaTeMaTHKH B CTapIlel IIKoiIe Ha 6a30BOM ypOBHE HAIPaBJICHO HAa JOCTI)KEHUE CIIEMYIOIIHX IIeNei:

. (hopMHpOBaHHE MPEICTABICHUH 0 MATEMATHKE KaK yHHBEPCAIBHOM f3bIKE HAayKH, CPEICTBE MOJCIHPOBAHHS SBICHUH U MPOILECCOB, 00
HzesIX H METOJaX MaTeMaTHKY;

. pa3BUTHE JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHWS, AITOPUTMHYECKOH KyIbTYpPBI, KPUTHYHOCTH MBIIUICHHUS Ha
YpOBHE, HEOOXOOMMOM i OOydeHHs B BBICHICH MIKOJE MO COOTBETCTBYIOLICH CHELMAIbHOCTH, B Oymymiei mpodeccHoHaIbHOM
JeSATebHOCTH;

. OBJIaJICHAE MATEMATHYECKUMH 3HAHUSIMH M YMEHHSIMH, HEOOXONUMBIMH B IIOBCEIHEBHOI JKM3HH, JUISI W3YYEHUs IIKOIBHBIX

€CTECTBEHHOHAYYHbIX JMUCIMIUIMH Ha Oa30BOM YpOBHE, IS INOJIy4eHHs oOpa3oBaHUs B 00JacTsAX, HE TPeOYIOIIMX YriryOJIeHHOH
MaTeMaTHIeCKOH IIOATOTOBKY;

. BOCIIUTAHHE CPEACTBAMH MATEMAaTHKU KyJBTYpPHl JHYHOCTH: OTHOIIGHWS K MAaTeMAaTHKE KaK YacTH OOIIeYeIOBEYECKOW KYIbTYpHI:
3HAKOMCTBO C HCTOpHEH pa3BUTHS MATEMATHKHU, DBONIONMEH MAaTeMAaTHYeCKUX MHAeH, MOHMMAHMS 3HAUUMOCTH MATEMAaTHKU s
00IIeCTBEHHOTO IIporpecca.

Henv paboueii npozpammst no anzebpe u nauanam ananu3a- TPUBEJCHUEC B COOTBETCTBHME KOIMYECTBA YacOB pabouedl MporpaMMel K

y4eOHOMY IITaHy IIKOJIBL.

PaGouast mporpamMMa coxpaHseT aBTOpCKyIo KoHennuro. I[Iporpamma paccunrana Ha 105 gacos, 3 4aca B HeZlelIO, U3 IIKOIBHOTO KOMIIOHEHTA BBIIEIEH
JIOTIOJIHUTENBHBIH Yac Ha NPHOOpETEHHE IOIOIHUTEIBHBIX MaTeMaTHICCKUX 3HaHUIT U yMmeHnd. Takum obOpa3oM, mporpamma cocTaBieHa Ha 4 daca B
Henento, 140 yacos B roa. IIporpamma paccuntana Ha 280 yacos:

B 10 knacce — 3+1 yaca B Hellemo;

B 11 kmacce — 3+1 vaca B HefemIO;

B xome ocBoeHus comepkaHUST MAaTEMAaTHYECKOro O0Opa30BaHUs ydYalllecs OBJIAJEBAIOT Pa3HOOOPA3HBIMH CIOCO0AMU JEATENbHOCTH,
MPHOOPETAIOT U COBEPIIEHCTBYIOT OIBIT:
. HOCTPOCHHSI M HCCIIEI0BAHMUS MAaTEMAaTHIECKUX MOJIENIel [UIsl ONMCAHUS M PELICHHUS TPUKIIAIHBIX 33124, 337144 U3 CMEXHBIX JUCLHUILUINH;
. BBIIIONHEHUSI U CaMOCTOSITENbHOTO COCTAaBICHMS ANTOPHTMUYECKHX MpPEINUCAHMII M HMHCTPYKIMH HA MaTeMaTHYECKOM MaTepHale;

BBITIOJTHEHHUS PACUETOB NPAKTUUECKOTO XapaKTepa; UCHOIb30BAHMS MaTeMaTHIECKUX (OPMYI H CAaMOCTOSTENEHOTO COCTaBIeHHs (GOpMyI Ha

OCHOBE 000OIIICHHS YACTHBIX CIIy4aeB ¥ IKCIIEPUMEHTA;

. CaMOCTOSITENNBHOIM paboThl C UCTOYHMKAMK MH(OpPMAIMK, 00OOIIEHUsT MU CHCTEMATU3aLMH MTOJTY4eHHOW MH(POPMAIMU, UHTETPUPOBAHUS €€ B

JIMYHBIN OTIBIT,

. NPOBEACHHUS JJOKAa3aTEIbHBIX PACCY)KACHUMH, JJOTHYECKOro 0OOCHOBAHMS BBIBOJIOB, Pa3IMYCHHUS JOKA3aHHBIX M HEIOKA3aHHBIX YTBEPIXKICHHUI,
apryMEHTHUPOBAHHBIX H YMOIMOHAIBHO YOAUTEIbHBIX CY)KICHHI;
. CaMOCTOSITENIbHON M KO/UIGKTHBHOW AESTEIBHOCTH, BKIIIOUECHUS CBOHMX PE3YNbTaTOB B PE3yNbTAaThl PabOTHI TPYIIEI, COOTHECEHHE CBOETO

MHEHHS C MHEHHEM JIPYTUX y4aCTHUKOB y4e€OHOTO KOJJIEKTHBA M MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.

OcHoBHO# (hopMOi OpraHH3aluy y4eOHOro Ipolecca SBIseTcsl KIIAaCCHO-YpOYHas CUCTeMa. B kauecTBe HOMOMHUTENBHBIX ()OPM OpTraHH3aINI

00pa3oBaTeILHOT0 Ipoliecca UCIONIb3YeTCs CHCTEMa KOHCYIIBTAIIMOHHO ITOIEPIKKH M JOIOIHATEIbHbIC HHANBHIYaIbHbIC 3aHTHS.

Oos13aTenbHbIe HOPMBI KOHTPOJISA 3HAHUI M YMEHHH yJaIiXCs: TEKyILas, IPOMEeKYTOIHAsE 1 HTOr0Basi aTTeCTaLHs.

Texymas arrecranus NIPOBOAMTCA B (opMe: TECTHPOBAHUS, CAMOCTOATEIBHBIX H HPOBEPOUYHBIX paboT. IlpomexyrouHas aTTecTanus

MIPOBOAUTCS B (hOpME TpaAUIHOHHBIX JHATHOCTUYECKUX U KOHTPOJIBHBIX PaboT.

HUrorosas arrecrauus npooxurcs B 11 xinacce B popme EI'D no matemaruke.



TemaTnueckoe pacnpeaejeHnue 4acos

KoandecTBo 4yacoB
Pa3znesibl, TeMbl ABTOpCKast Pa6ouast
porpamMma porpamMma
10 xaace 105 140
l. Yucnosvie pynxyuu 9 9
Onpenenenue anciaoBoi Gpynkuuu. CriocoOb! ee 3aaHusl. 3 3
CBoiicTBa QyHKIUH. 3 3
O6patHast QyHKIHUSL. 3 3
11. Tpuzonomempuueckue gynxyuu 26 31
YucnoBasi OKpY)KHOCTb 3 2
YucnoBasi OKpY)KHOCTh Ha KOOPAUHATHOM IIIOCKOCTH 3 3
KonTponbhas padora Nel 1 1
Cunyc u kocuHyc. TaHIeHC M KOTaHTEHC 3 5
Tpuronomerpuyeckue G yHKIMH YUCIOBOrO H YIJIOBOIO apryMEHTa 4 3
DopMyIIbl IPUBEICHUS 2 3
KonTposnbHas pabora Ne2 1 1
DyHKIMs y=sin X, y=c0s X, y=tg X, y=ctg X, HX CBOHCTBa M rpaux 6 7
IMeproanyHOCTh (PYHKIWMIA. 1 1
ITpeobpa3zoBanust rpa)KOB TPUTOHOMETPUYESCKHX (DYHKITHI 2 4
KonTposbnas pa6ota Ne3 1 1
1. Tpuzonomempuueckue ypagHenus 10 15
ApPKKOCHHYC, U pELICHHE YpaBHEHHs c0S t=a 2 2
ApKCHHYC, U pEllcHIe ypaBHeHus Sin t = a. 2 3
ApKTaHI'€HC ¥ apKKOTaHI€HC U pelieHne ypaBHeHuii tg t=a, ctg t=a 1 2
TpUroHOMeTpUIECKHUE YpaBHEHHUSI. 4 7
KonTponbHas pabora Ned 1 1
1V. | Ilpeobpaszosanue mpuzonomempuueckux ¢uipaiceHui 15 25
CHHYC U KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB 4 7
TaHreHc CyMMBI M Pa3HOCTH apIyMEHTOB 2 2
DopMyibl IBOHHOTO apryMeHTa 3 6
IIpeobpa3oBaHus CyMM TPHTOHOMETPHUECKHX (QYHKIHMIA B IPOU3BEJICHHE. 3 2
KonTtponbHas pabota NeS. 1 1
ITpeobpa3zoBaHne NIPOU3BEICHIS TPUTOHOMETPUIECKUX (DYHKIMH B CyMMY. 2 7
V. Ilpouseoonasn 31 41
YucoBble MOCIE0BATENbHOCTH HX CBOiCTBa. [Ipesier mocnenoBaTebHOCTH. 2 3
CyMMa OE€CKOHEYHOW IeOMETPUYIECKOM POrPECCHH. 2 2
Tpenen Gpynkuum. 3 3
OnpeJieseHue TPOU3BOIHOM. 3 4
Beruncnenre npon3BoIHbIX. 3 12
KonTponbhas padora Ne6 1 1
YpaBHeHHe KacaTenbHO K rpaduky QyHKInu 2 2
[IprmMeHeHre TPOU3BOTHON ISl HCCIASIOBAHMS (HYHKIIUN 3 3
IMoctpoenue rpagukoB GHYHKIHIA. 3 5
KonTtpospHas pabora Ne7 1 1
[puMeHeHHe IPOU3BOJHOM JUISl OTHICKAHHSI HAMOOJIBIIEro ¥ HAMMEHBLIET0 3HAYCHHS HelIPEPBIBHOM (YHKIUU Ha 6 6
IIPOMEXKYTKE.
KonTtpospHas pabora Ne 2 2
VI. Oboowarouiee nosmopenue. 14 19
11 knace
Cmenenu u kopuu. Cmenennule ynxkyuu 18 25
IToHsITHe KOPHS -1 CTENeHH U3 JeHCTBUTEIBHOIO YnCia 2 4
. 3 3
DyHKIMU ¥ W&, ux ceoiictsa n rpapuku
CBoiicTBa KOpHS N-il CTENeHn 3 5
IIpeobpa3zoBaHye BRIPAKEHUI, COEPKAIIMX PaJHKAIIbI 3 5
KonTtponbHas pabora Nel 1 1
OG6obureHne NOHATHS O MOKa3aTese CTeNeHn 3 4
CreneHHble (YHKIHH, HX CBOWCTBA U IpadpuKu 3 3
Ilokazamenwvhas u nozapughmuyeckan Qynkyus 29 40
IMokasatenbHast QYHKIHSI, € CBOMCTBA U rpaduk 3 3
IMoka3aTenbHbIC YPAaBHCHHS U HEPABCHCTBA 4 7
KonTtponsHas padora Ne2 1 1
IonsTre morapudma. 2 2
Jlorapupmudeckast pyHKIHS, ee CBOICTBA U rpaduk 3 3
CBoiicTBa JorapupmMoB 3 6
Jlorapupmuyeckie ypaBHEHHs 3 6
KonTtpospHas padora Ne3 1 1
JlorapupmMudeckie HepaBeHCTBA 3 4
ITepexon K HOBOMY OCHOBaHHIO JIorapudma 2 3
JinddepenunpoBanme Moka3aTenbHOI 1 JorapuMuuecKoit GyHKINH 3 3
KonTposnbHas pabora Ne4 1 1
Ilepsoobpasnan u unmezpan 8 10
ITepBoobpa3Hasl. 3 5
OnpeneneHHbIi HHTErpal. 4 4
KonTponbHas pabota Ne5 1 1
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Ipocreiiie BEpOSTHOCTHBIE 3aJaUH.

Coueranus u pasMEIICHUS.
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2. Coaep:kaHue NporpamMmbl
10 xkmace
(140 gacoB)
Tema 1. Qucnogvie gpynxyuu (9 uacos)

Ompernenenne 9ucIoBoi GQyHKINH U c1Ioco0B! ee 3aganus. CBoiicTBa ¢yHkiuid. [Teproamdeckue u oOpaTHbIC (YHKIHN.

O6yuarowuecs 00CHbL 3HaMb: CHOCOOBI 3aJaHMs (YHKIMH; CBOMCTBAa H3YYCHHBIX (YHKIMI; Kak MaTeMaTHYCCKHE (QYHKIHMH MOTYT
OIMCHIBATH PEATbHBIC 3aBUCHMOCTH;

Obyuarowuecs: O0NJICHbL yMemb. OUCHIBATE CBOMCTBA H3YYCHHBIX (DYHKIMIT;ONPEACIATh 3HAYCHHE (YHKUMM 110 3HAYCHHIO apryMeHTa,
CTpOuTh rpaMKi H3yYeHHBIX (YHKIHMH, MCIIOIB30BaTh NPHOOPETEHHbBIC 3HAHUS M yMEHHUSI B IIPAKTHYECKOM JEATEIbHOCTH M TIOBCEIHEBHON KU3HH TSI
OIMCAHUS M HCCIEJOBAHUS C IIOMOIIBI0 (YHKIMH peabHBIX 3aBHCHMOCTEH, HMPEACTaBICHHUS MX rpadMuecKH; MHTEpHpeTauun rpaukoB peanbHBIX
TPOIIECCOB.

VVJI: BHOCHTB HEOOXOMMMBIEC KOPPEKTHBBI B JICHCTBHE 1OCIIE €ro 3aBEPIICHHS Ha OCHOBE €r0 U y4eTa XapaKTepa CCIaHHBIX OIIMOOK; MPOBOINUTH
CpaBHEHHE M KIACCH(UKALMIO MO 3aJaHHBIM KPHTCPHUSAM; YYMTBIBATH Pa3HbIC MHEHUS M CTPEMHTBCS K KOOPAMHALMH PA3IUYHBIX ITO3ULHI B
COTPYIHUYECTBE.

Konmpons 3Hanuil: yCTHBIN ONPOC, CAMOCTOATEIbHbIE U IIPOBEPOYHbIE PAOOTHI, KOHTPOJIbHAs padoTa.

Tema 2. Tpuzonomempuueckue gynxyuu (31 uac)

YucioBasi OKPY)KHOCTh Ha KOOpIMHATHOW IutockocTd. OTpeeneHne CHHyca, KOCHHYCa, TaHIeHCa W KOTaHTreHca. TpHroHOMETpHYeCKHe
(YHKIMK YHCIOBOrO M YIJIOBOrO apryMeHTa, MX CBoicTBa M rpaduku. CxaTHe M pacTsDKeHHE TpapuKOB TPUTOHOMETpHYECKHX (yHKIwmil. OOpaTHbIe
TPHTOHOMETPHYECKHE (HYHKIIHH.

Obyuarowuecs 00IHCHbL 3HAMY: CHHYC, KOCHHYC, TAHTeHC, KOTAHI'€HC MPOM3BOIBHOTO yIJIa M YHCIa; OCHOBHBIC (POPMYIIBI TPHTOHOMETPHH;
ompeJeneHns paauana, TOKICCTBA; YTO TaKOe MepruoA GyHKINH; Kakast GYHKLHS Ha3bIBACTCS MEPUOAUUYECKOIl CBOMCTBA U IpadHKU (QYHKIMH Y = Sin X,
Y=COS X, y= tgX, y=ctgX; CBOICTBa U rpaKk 0OPaTHBIX TPUTOHOMETPHUECKUX ()YHKIIMIA.

Obyuarowuecs: 00IICHbL yMembp.: BBITIOIHATH MPE00pa30BaHHUs POCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH, IEPEBOAUTH PaIHaHHYIO Mepy
yrma B Tpagychl M 0OpaTHO, TPHUMEHSTH CIIOCOOBI JIOKAa3aTeNbCTBA TOXAECTB, HCIONB30BaTh OCHOBHBIE (DOPMY/IBI TIPH  BBINOIHEHUH
YIpaXHEHNH; HAXOJUTh NEepro/ (HYHKIHH, TOKa3bIBATh YTO (HYHKIMS IEPHOANIECKast, CTPOUTH IpadHKH y= Sin X, y=COs X, y= tgX, y=ctgx.

VVJ]: ymerp CpaBHHMBaTh, aHAIM3UPOBaTh, IUIAHHPOBATH CBOK paboTy, pemarh HOpPOOIEMHbIC CHTYal[HH, CaMOCTOSTEIBHO WCKaTh
MH(OPMALIMIO, YMETh OCYIIECTBIIATh aITOPUTMUUECKYIO JICATEIBHOCTD; yYUTHIBATh PA3HbIC MHEHUS M CTPEMHTBCS K KOOPAHHALMH Pa3IUYHBIX O3UINH B
COTPY/AHHUYECTBE.

Konumponv 3nanuii: yCTHBIA OIPOC, CAMOCTOSITENIEHBIE U IPOBEPOYHBIE PaOOTHI, KOHTPOIbHAs padoTa.

Tema 3. Tpuzonomempuueckue ypasnenusn (15 uacos)

Ipocreiime TPUrOHOMETPUUCCKUE YPABHEGHHS H HEPAaBCHCTBA. METOIBI DPELICHHS TPHUTOHOMETPHYCCKHX YPABHEHHH: METOX 3aMCHEI
[IEPEMEHHOI, METOJ Pa3JI0KEHHsI HA MHOXHTEIIH, OJHOPOJHbBIC TPHTOHOMETPHYECKHE yPaBHEHHSL.

Obyuarowuecs: OonX*CHb 3HAMb. OTPEAEICHUE apPKKOCHHYCa, (OpMyiTy pelieHnst YpaBHCHHS COS X =a, ONMpEAENCHHE apKCuHyca, GopMyty
pelLIeHns] ypaBHEHHS Sin X =a; OHNpEAEICHHe apKTaHreHca, (OpMyITy PEIICHHs! YypaBHEHHs tg X =a; ONpEIeIeHHE apKKOTAHreHCa, (POpMyly perIeHus
ypaBHEHHs Ctg X =a; pas3jIMyHbIC BHUABI YPABHEHHI W CIIOCOOBI MX PELICHHM; YTO OJHO M TO K& TPUTOHOMETPHUYECKOE YPAaBHEHHH MOXKHO MPHBECTH K
pasHOMY BHJY U peIIaTh €ro pa3sHbIMU CIOCO0aMHM; Pa3IM4YHbIE METO/bI PELICHUS TPUIOHOMETPUUYECKUX YPABHEHHI; CIIOCOOBI PEIICHUs MPOCTEHIINX
TPHUTOHOMETPHYECKHX HEPABCHCTB.

Obyuarowuecs 00XCHbL yMemb. PEIIaTh TPHTOHOMETPUICCKUE YPaBHEHHS, Pa3jiMdaTh THII TPHUTOHOMETPHIECCKOTO YPaBHEHHS U HAXOIHThH
crocod pelIeHus; MMETh MPEJCTAaBICHHE O PEIICHHH TPUTOHOMETPUYECKUX HEPABEHCTB; pPEIIAaTh IPOCTEHIIME CHCTEMBI TPUTOHOMETPUYECKUX
YpaBHEHHUIA.

VVJ[: yauThIBaTh NPaBUIIO B IVIAHUPOBAHMU M KOHTPOJIE CIIOC00a PEIICHHs; OPHEHTUPOBATECS HAa pa3zHOOOpasye CIocoOOB pEelIeHUs 3aay;
YYUTBIBATh Pa3HbIC MHEHHS U CTPEMHUTBCS K KOOPAHHALIMH PA3INYHBIX IIO3UIHI B COTPYAHUYCCTBE.

Konmpons 3Hanuil: YCTHBIN OIPOC, CAMOCTOSITEIBHBIC M IPOBEPOYHBIE PabOTHI, KOHTPOJIbHAs paboTa.

Tema 4. Ilpeobpazosanue mpuzonomempuueckux gvipaxcenuit (25 uacog)

DopMyIBl CIOXKEHHS, IPUBEICHNS, TBOHHOTO apryMeHTa, IIOHIDKEHHUS CTereHu. [IpeoOpa3oBaHie CyMMBI TPUTOHOMETPHIECKUX (YHKIHH B
MPOU3BEICHUE U TIPOU3BECHHS B CyMMY. MeTO/IBI peIlIeH s TPUTOHOMETPUYECKUX YpaBHEHHH ( IPOIOIKEHNE)

Obyuarowuecs 0ondicHbl 31ans:0CHOBHbIE (OPMYIIbI TPUTOHOMETPUH; METObI PEIIEHHS! TPHTOHOMETPHUECKIX yPaBHEHHUH.

Obyuarowuecs 0omICHbL yMemb: UCTIONb30BaTh OCHOBHBIE ()OPMYIIEI IIPH BHIIIOIHEHHH YIPAXXHCHUH, T0Ka3aTeNbCTBE HEPABEHCTB U TOXKIECTB.

VV/: ymers cpaBHUBaTh, aHAJIW3UPOBATh, IUIAHHPOBATH CBOIO pAbOTy, pelaTth NPOOIEMHBIE CHTYallMd, CAMOCTOSTEIbHO HCKaTh
UHGOPMAIHIO, yMETh OCYIIECTBIIATH ANTOPUTMUYECKYIO IeATEIbHOCTD; YIHTHIBATE PAa3HbIe MHEHUS U CTPEMUTHCS K KOOPAUHAINY Pa3IHIHBIX TO3UIIUH B
COTPYIHUYECTBE.

Konmponw 3nanuii: yCTHBIN OMPOC, CAMOCTOSITENbHbBIC M TPOBEPOYHBIC pabOThI, KOHTPOIbHAsI paboTa.

Tema 5. IIpouseoonasn (41uac)

OrmpezienieHne YMCIIOBOM TIOCTENOBATENBHOCTH, CHOCOOBI ee 3ajaHus ¥ cBoiictBa. Ilpermen 9mciIoBOIf IOCIENOBATENBHOCTH, CBOICTBA
CXOAsIIHXCs nocienoBarenbuocTeil. Cymma 6ecKOHeuHOW reoMeTpudeckoil nporpeccuu. Ilpenen ¢pyHKuy Ha OECKOHEYHOCTH U B TOUKE.

3ajauy, NPHUBOAANINE K MOHATUIO IPOM3BOAHOM, ONpe[eleHHe NPOU3BOLHON, BBEIYHCICHHE HMPOM3BOAHBIX. I[loHATHE MPOU3BOTHOU N-0Oro
nopsinka. nddepennnposanue cnoxHoil ¢yHkimu. uddepenunposanne obOpaTHOH (GYHKINH. YpaBHEHHE KacaTelNbHOH K Tpaduky ¢yHKIHH.
IIpuMeHeHHe TPOM3BOAHON K UCCIEAOBAHNIO (PYHKIMH HA MOHOTOHHOCTH U 3KCTpeMyMbl. [IpuMeHeHne NpOn3BOHOI [Tl JOKAa3aTelbCTBA TOXKAECTB U
HepaBeHCTB. [loctpoenue rpadukoB ¢yHkuumit. [IppMeHeHHe NMPOW3BOAHON sl OTHICKAHMS HAaWOONBLIETO M HAMMEHBIIEr0 3HAYECHWI HENpepbIBHOW
(yHKIUM Ha IpOMEXYTKe. 3alaul Ha ONTHMH3ALHIO.

Obyuaiowuecss O00MHCHLL  3HANMb:ONPEJCICHUE IPOU3BOJAHOM, OCHOBHbIC IpaBHia AU(QepeHIUpoBaHus U (HOPMYIBI HMPOU3BOIHBIX
JNIEMEHTApHBIX (YHKIUH; TeOMETPHYeCKUi CMBICI INPOHM3BOAHOM;IPABUIO ONpEIeNeHUs BO3pacTaHMs U yObBaHus (yHKnum; Teopemy Depma
(TEOMEeTPUYECKHI CMBICI KacaTelnbHOM K rpaduky (YHKIMH); NPaBUIO HAXOKAEHUS DKCTPEMYMOB (GYHKIWH; aJITOPHTM HCCIESNOBaHUS (YHKIWH;
JITOPUTM HAXOXJICHUSI HAaMOOJIBIIEr0 ¥ HAMMEHBILEro 3HAYeHUH (YHKIUH.

Obyuarowuecs 001iCHbL yMemyb: 3alUCBIBATh ypaBHEHHE KacaTelbHOH K rpaduky QyHKINH B 33laHHOM TOUKE peIlaTh YIpaKHEHHS JaHHOTO
THIA; HAaXOAWTh MTHOBEHHYIO CKOPOCTh 4epe3 pPa3sHOCTHOE OTHOLICHHE, HAXOIUTh HPOHM3BOJAHBIC CTEHECHHOW (YHKIUH; NPUMEHSTH IpaBHiIa
muddepeHMpoBaHns K HAaXOKICHUIO MPOM3BOJHBIX CIOXKHBIX (GYHKIHH; HAXONUTh IPOH3BOJHBIC DIEMEHTapHBIX (YHKIHMH; HCIOIB30BATh
TeOMETPHYECKHII CMBICI INPOU3BOIHOM B PEIICHHM 3aJay; pellaTh yIPaKHEHUS Ha IPUMEHEHHE IIOHSTHS IIPOU3BOMHON ;HAXOTHTH IPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH; HAaXOAUTh SKCTPEMyMbI ()YHKIMH; NMPUMEHATh IPOU3BOJAHYIO JUIS HAXOXKICHUS NMPOMEXKYTKOB BO3PACTaHHA U YObIBAaHUS
(yHKIUY; BHINOMHATH HOCTPOEHUE Ipa)MKOB (YHKIMH C IHOMOIIBIO MPOM3BOJHON; HMCIIONB30BATh NPOU3BOAHYIO I HAXOXICHHS HAHOOIBLIETO U
HAaUMEHBIIEr0 3HAYeHHH (YHKITHI

VVJ[: yauTeIBaTh NpaBUIIO B TUIAHKPOBAHHU M KOHTPOJIE CIIOCO0A PEIICHHS; OPHEHTHPOBATHCSA HA pa3HOOOpasue Croco0O0B pEILICHHs 3a/ad;
YUIHUTHIBATh Pa3HbIe MHEHHS U CTPEMHTHCS K KOOPANHALIUH PA3IHYHBIX HO3HLHN B COTPYAHHIECTBE, BBEICHIE MIOIOHATHE.

Konmpons 3nanuii: yCTHBIN ONPOC, CAMOCTOSTENIbHbIEC U IIPOBEPOYHBIE pabOTHI, KOHTPOJIbHAS paboTa.

Tema 6. Hmozoeoe noemopenue (19 uacos)
3name: OcHoBHBIE TpHroHOMeTpHueckue Qopmynsl. TpuroHomerpmueckue ¢yHkuuu. OCHOBHBIE CBOWCTBa (yHKImiA. Pemenne
TPUTOHOMETPUYECKHX ypaBHeHHH. I[lpocreiiiine TpHroHOMeTpH4eckne HepaBeHcTBa. IloHsATHE MPOM3BOMHOW. [IpOM3BOAHAS CTEMEHHOW (GYHKIUH.



IpaBuna muddepenunpopanus. [Ipon3BoaHbie TpUroHOMeTpHuecknx GyHkuuid. [loHsATHE O mMpenene W HeMpepbIBHOCTH (DYHKIMH. MeXaHHIeCKHH U
reOMeTPHIECKHIT CMBICT IPOM3BOIHOMN. IccnenoBanue QyHKINIA, TOCTpOSHUE HX IPadUKOH ¢ TOMOIIBIO IIPOU3BOHOM.

Ymems: YMeTh NPOU3BOUTH BHIYMCICHHS C IeHCTBUTEIbHBIMI YUCIAMU. YMETh BBIIOIHATH TOXK/IECTBEHHBIE IPE0OPa30BAHHS TPUTOHOMETPUUECKHX
BBIPa)KEHHH € TOMOIIBIO CIIPABOYHOr0 MaTepHana. YMeTh pelllaTh HECIOXKHbIE anredpandeckue, TPUTOHOMETPHIECKHE YPAaBHEHNs, HEPaBEHCTBA. 3HATh
OCHOBHBIEC CBOICTBA (DYHKIIHII M yMETh CTPOUTH UX rpaUKH. Y MeTh HaXOAUTh POM3BOAHEIC (HYHKIMH, ONIB3YsICh IpaBUIaMu AU} epeHINpOBaHHS.
IToHMMaTh MEXaHHMYECKHIl K T€OMETPHUECKHIT CMBICI POU3BOAHOM. [IpHMEHATh MPOM3BOHBIE TS UCCIIEN0BaHNS (PYHKIUN U MOCTPOCHUS MX IPa(UKOB
B HECJIOXKHBIX CIIyJasix.

VV/I: paznuyats crocob U pe3ynbTaT ASHCTBYS; IPOBOJUTH CPAaBHEHHE M KIIACCH(UKAIIMIO [0 33JaHHBIM KPUTEPHUSIM; JIOrOBapHBAThCS U IIPUXOAUTE K
00LIeMy PELICHHIO COBMECTHOM JIETENFHOCTH, B TOM YHCIIE B CUTYallMH CTOJIKHOBEHHST HHTEPECOB.
Konmpons 3Hanuil: yCTHBIN ONPOC, UTOrOBasi KOHTPOJIbHAs paboTa.

11 kaacc
(140 yacoB)
Tema 2. Crenenu n kopuu. Crenennble Gpynkuun. (25 yaca)
[TonsiTHE KOPHSI N-0¥f CTEMEH! U3 IeUCTBUTENBLHOrO urcna. OyHKIUsS KOpeHb N-0if CTENeH! M3 X; UX CBO#cTBa 1 rpaduku. CBoHCTBa KOPHS N-
oii crenenu. [IpeoOpa3oBaHue BBIpaXKEHUI, coepKauX paaukansl. O000LIIeHUe MOHITHS O MoKa3arene creneHd. CTerneHHble QYHKINK, UX CBOMCTBA 1
rpadukn. Juddepennupoanne 1 HHTErpupoBanue. M3pineuenne KopHeil N-if CTeneHn U3 KOMIUIEKCHBIX YHCEI.

O6yuarowuecs 00JICHbL 3HAMb. CBOMCTBA CTENEHHOW (YHKIMH BO BCEX €€ PA3HOBHUIHOCTSAX, ONPEACICHHE M CBOMCTBAa B3aHMHO OOPATHBIX
(yHKIUH, onpesielieHre PaBHOCUIIBHBIX YPaBHEHUH U YPaBHEHUH — CIICACTBUE; MOHUMATh NIPHINHBI HOSBICHHS IIOCTOPOHHUX KOPHEH U IMOTePH KOPHEH.
3HaTh KOMIUIEKCHO-CONPSDKEHHBIC UHCIIA, BO3BEICHHE B HATYpaJbHYIO CTENEHb; KaK HAWTH KOPHH M3 KBaJPaTHOTO YPaBHEHHS C OTPHIATEIHHBIM
JTMCKPHMHHAHTOM.

Obyuarowueca O0ondicHbl yMemp: HAXOOUTh 3HAYCHUS KOPHEH C HATypalbHBIM IIOKa3aTeleM; CTeNeHeH ¢ IeHCTBHUTENbHBIM IIOKa3aTeleM;
MOBOMUTH II0 W3BECTHBIM (OpMyllaM M HpaBHIaM IpeoOpa3oBaHMsl OYKBEHHBIX BBIPAXKEHMH, BKIIOYAIONIMX CTEIICHH, paJuKalbl; pellaTh
UPPALMOHATBHBIC YPABHEHHs; CXEMAaTHYECKH CTPOUTh IpaMK CTEHEHHOW (YHKIHM, B 3aBUCHMOCTH OT MNPHHA/UICKHOCTH MOKA3aTeNs CTENEeHH,
MIePEUHCIIATh CBOHCTBA; OOBACHHTH H3YUCHHBIE ITOI0XKEHNS Ha CAMOCTOSTEIbHO OA00PAHHBIX IPUMEpax, H3BIeKaTh KOPEHb U3 KOMIUIEKCHBIX YHCEIL.
VV]I. Pezcynsimuenvle: TUIAHUPOBAHUE W KOHTPOJIb CIIOCO0A PEIICHUS; OLICHUBATH MPABUIIBHOCTD BBITOJHCHHUS JCHCTBUS.

Ilo3nasamenvhoie: IPOBOAUTH CPaBHEHUE, KIACCUPUKAIIUIO 110 3aJaHHBIM KPUTEPHAM.

Kommynuxamuenvie: NOTOBapUBaThCS U HPUXOAUTH K OOIIEMY PEIICHHIO COBMECTHOM JAEATENbHOCTH, B TOM YHCIE B CHTYAI[HH CTOIKHOBCHUS
HMHTEPECOB; KOHTPOIUPOBATH JEUCTBUE MAPTHEPA.
Konmpons 3Hanuii: yCTHBIA ONPOC;CaMOCTOSITENIbHBIE U IPOBEPOYHBIE pabOTHI, KOHTPOJIbHAs paboTa.

Tema 3. IlokazaTenbHast u Jjorapupmudeckas Gpynkuus (40 yac)

IlokaszatensHast ¢yHkums, ee cBoiictBa W rpaduk. IlokasarenpHble ypaBHeHuWs. llokasarenbHbie HepaBeHcTBa. [loHsTHe norapudpma.
Jlorapupmuueckas ¢yHkuus, ee cpoiictBa u rpapux. CpolictBa norapupmoB. Jlorapudpmudeckue ypasHeHus. Jlorapupmuueckue HepaBeHCTBA.
JinddepennmpoBanme MOKa3aTeNbHOM 1 JorapuMHUUECKON (HYHKINH.

Ob6yuatowuecss 00mICHbI yMemsb: IOHUMATh U YUTATh CBOMCTBA U IPadHKH JTOrapupMUIecKoil GpyHKIMH, pemaTh JorapupMHIecKie ypaBHEHUS
HEpaBEeHCTBA; IOHUMATh U YUTaTh CBOICTBA U rpaUKy MOKa3aTeNbHOH (QyHKIINY, pEIIaTh I0Ka3aTeNbHbIe YPABHEHHS U HEPABEHCTBA.
YV Pecynsamuenvie: OLEHUBATH NPABWIBHOCTH BBHIIONHEHUS ACHCTBUS; pa3iMyaTh CHOCOO M PE3yiIbTaT IEHCTBHS; BHOCHTH HEOOXOIMMBIC
KOPPEKTHBHI B ISHCTBHE MOCIIE €T0 3aBEPIICHNS Ha OCHOBE yU&Ta CIeIaHHbIX OITHOOK.
To3nasamenvhvie: HOpMUPOBAHHE CIIOCOOOB CMBICIOBOTO YTEHHUS, YMEHUSI CTPOUTH PEUEBOE BEICKa3bIBaHNE B YCTHON U IMMHCHbMEHHOU (opme.
Kommynuxamuenvie: TOrOBapUBAaTBHCS U NPUXOAUTH K OOIIEMY DPELICHHIO COBMECTHOI NEATENbHOCTH, B TOM YHCIE B CHTYallMH CTOJKHOBECHHS
HMHTEPECOB; KOHTPOJIUPOBATH AEHCTBHUE MapTHEpA.
Konmponw 3nanuii: yCTHBIH OIPOC; CaMOCTOSTEIBHBIC H IIPOBEPOYHBIC paOOTHI, KOHTPOIbHAs paboTa

Tema 4. IlepBoodpasnast u uaTerpaj (10 yacon)
IlepBooOpa3Has u HeompeneneHHbIH HHTerpan. ONpeneNeHHbIH HHTErpall, ero BBIUHCICHHE U CBOWCTBA. BplumcieHne miomazied IIOCKHX
¢uryp. [Ipumeps! MpUMEHEHUs HHTErpasia B Gpusmke.
Obyuarowuecsi OONIHCHbI 3HAMb: NOHAMUA NEPBOOOPA3HAA U HeonpedeleHHblll uHmezpail; NpaBUiIa HAXOXKICHHUS MEPBOOOPa3HBIX OCHOBHBIX
aNIeMEHTapHEIX GYHKIMH, Gpopmyny HeloTona-JIeliOHuma.
O6yuarowuecs 00MICHbI yMemb: TOIb30BAThCS TMOHATUSIMH INEpPBOOOpa3Has M MHTErpai; HaXOAUTh NEPBOOOPA3HBIC; BBIYUCIATH ILTOLIANb
KPUBOJIMHEHHOM TPaIeIHi; BEIYUCISTh HHTETPANbI; peruath AudpepeHanbpHble ypaBHEHN)S; PEIaTh MPUKIAIHBIC 3a1a4H.
VV]I. PezynsimugHule: TIaHUPOBAHUE U KOHTPOJIb CIIOCO0a PEILICHNS; OLICHUBATh MPABUIILHOCTD BHIMOJTHEHHS ICHCTBHSI.
Ilosnasamenvhvle: BIaieTh OOIINM MPUEMOM PEIICHHS 3a/1a4; CTPOUThH PEUEBOE BBICKA3bIBAHHE B YCTHON M MHCbMEHHON (opme.
KommyHnukamueHvie: IOTOBApUBATHCS M MPUXOAUTH K OOIIEMY PEIICHHIO COBMECTHOH JACATEIbHOCTH, B TOM YHCIE B CHTYAIL[MM CTOJKHOBEHMS
HHTEPECOB; KOHTPOIUPOBATH ACHCTBUE MapTHEpA.
Konmponw 3nanuii: yCTHBIN OMPOC; CAMOCTOSITEbHBIE H IIPOBEPOUHbIE pabOThI, KOHTPOJIbHAS paboTa.

Tema 5. Dj1eMeHTBI TeOPHH BePOSITHOCTEl H MaTeMaTHYecKast cTaTHCTHKA (16 yacoB)

BepositHocTh U reomerpus. HesaBrcuMble MOBTOPEHHS MCIBITAHUI ¢ ABYMs1 HcxonaMu. CTaTHCTHYECKHEe METOAbl 00paboTKH HH(OpMAIIUH.
T"ayccoBa kpuBas. 3aKOH OOJNBIINX YHCEIL.

Obyuarowuecs 00CHbL 3HAMb: OCHOBHBIE (HOPMYIIBI KOMOMHATOPHUKY, (POPMYITBI Pa3MEICHUS] H COUETAHNUS; KIACCHIECKYI0 BEPOSITHOCTHYIO
cXeMy JUIsl PABHOBO3MOJKHBIX HCIIBITAHHH; HOHATHE MHOTOIPaHHHUK pacnpeseneHus; rpaduk (pyHKINH, Ha3bIBaIOIIEHCs raycCcoBOil KPUBOIL; 00 alropuT™e
HCIIONB30BAHMS KPUBOM HOPMAIBHOTO pacHpeseNeHus i (YHKIHH IUTOMAIH II0]] TayCCOBOM KPUBOH B MPHOMIKEHHBIX BEIYUCICHHAX, O 3aKOHE O OJIBIIHNX
YHCEJT; O CBSI3U CTATUCTHKU U BEPOSTHOCTH, IPUMEHEHNH CTATHCTHYECKIX METOOB B PEIICHIN BEPOSTHOCTHBIX 3a/1a4.

Obyuaiowueca Oondichbl ymemsb: PEIIaTh BEPOSITHOCTHBIC 3aJayM, HCHOIb3Ys BEPOATHOCTHYIO cxemy bepHymmu, teopemy beprymmu,
MHOTOTPaHHHK Paclpe/lelIeHHs]; UCIO0Ib30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B NIPAKTHIECCKOH JEATEILHOCTH U MOBCEIHEBHOMU XXU3HU IS aHaIN3a
peabHBIX YHCIOBBIX NaHHBIX, IPEICTABICHHBIX B BHAE AWArpaMM, rpaduKoB; aHaTH3a HHOOPMALUN CTATHCTHYECKOTrO XapaKTepa.

VV]I. Pezynsmugnvle: oleHHMBATh NPABUIBHOCTh BBIMOIHEHHS NEHCTBHS; Pa3IM4aTh CHOCOO M pPE3yNbTaT JEHCTBHS; BHOCHTH HEOOXOJUMBIE
KOPPEKTHBBI B ISHCTBHE IIOCIIE €T 3aBEPIIEHUS Ha OCHOBE yI&Ta C/IeNIaHHBIX OITHOOK.
Tlosnasamenvhvle.: BIafeTh 0OIMM IPHEMOM PEIICHHS 3a/1a4; CTPOUTh PEUEBOE BBICKA3bIBAHUE B YCTHOW M ITUCBMEHHON (opme.
Kommynuxamusnvle: IOroBapuBaThCsS M HPUXOTHTh K OONIEMY PEIICHUIO COBMECTHOU AEATENbHOCTH, B TOM YHCIE B CHTYAI[MH CTOIKHOBEHUS
HHTEPEeCOB; KOHTPOIUPOBATH AEHCTBUE MapTHEpA.
Konmpons 3nanuii: yCTHBIN ONPOC, CAMOCTOSTEIbHAS M IIPOBEPOYHAst PaOOTHI.

Tema 6. YpapHeHusi u HepaBeHcTBa. CucTeMbl ypaBHEeHHi U HepaBeHcTB (25 yaca)

PaBHOCHIBHOCTD ypaBHeHHH. OOIIME METOBI PENICHNs ypaBHEHNHA. YpaBHEHNS ¢ MORYyIsAMH. MppamuoHansHele ypaBHeHNA. JI0Ka3aTenbCTBO
HepaBeHCTB. PelleHne palMOHAIBHBIX HEPABEHCTB C OHOM mepemeHHOH. HepaBencrsa ¢ Monynsmu. MppanuoHanbHble HEPABEHCTBA. YPABHEHMS U
HEPaBEHCTBA C JIByMs epeMeHHbIMU. JInodanToBsl ypaBHeHHs. CHCTEMbI ypaBHEHHH. YpaBHEHHs U HEPABEHCTBA C TApaMeTpaMu

Obyuarouuecss 0oNX*CHbI 3HAMb. OCHOBHBIE TEOPEMBI PABHOCHIBHOCTH; OCHOBHBIE CIIOCOOBI PaBHOCHIBHBEIX MEPEXOJ0B; OCHOBHBIE METOJIBI
penIeHus anreOpandeckiX ypaBHEHUH;



Obyuarowueca O0ondicHbl ymems: NPOU3BOIUTh PABHOCHIBHBIE MEPEXOABl C LEIbI0 YIPOIIEHHS ypaBHEHHUS; [NOKa3hlBaTh PaBHOCUIBHOCTH
YpaBHEHHII Ha OCHOBE TEOPEM PABHOCUIBHOCTH; IIPEABHIECTh BO3MOXKHYIO IIOTEPIO WU IPHOOPETEHNE KOPHS U HAXOAHUTH ITyTH BOZMOXKHOIO H30eraHus
OIMOOK; peIlaTh pAlMOHAIBHBIC YPABHEHHs BBICIIMX CTCICHEH METOJaMH pa3IOKEHHs HAa MHOXKHTEIM MHIM BBEACHHEM HOBOW IIEPEMEHHON;
palHoHaTbHbIE ypaBHEHHMS, COAEpKallie MOMY/b; MPHMEHSATh DAlHOHAIbHBIE CIOCOOBI pElIeHUs YPaBHEHHH Ppa3HBIX THIIOB; HCIIONb30BaTh NI
JI0Ka3aTeNIbCTBA HEPABEHCTB METO/BI C MOMOIIBIO ONpEeIeHHs, OT IPOTHBHOTO, METOA MAaTeMaTHIECKOH MHIYKIHUH, a TaAKXKe CHHTETHYECKHUI; penraTh
ypaBHEHHUs U HEPABEHCTBA C TAPAMETPOM, IPUMEHsS pa3HbIe CIOCOOI PElIeHH .

YV]I. Pecynamugnvie: OCyIIECTBISATh UTOTOBBIN U MOLIATOBBIII KOHTPOIIb MO PE3YIbTATY.
Io3nagamenvhvie: CTPOUTH PeUeBOE BEICKAa3bIBaHUE B YCTHOM M IIMCEMEHHOH (opMe.
Kommynuxamusnuie: JOroBapuBaThCs M MPUXOAUTH K OOIIEMY PEIICHUI0 COBMECTHOM e TEIbHOCTH.
Konmpons 3Hanuii: yCTHBIN ONPOC; CAMOCTOSITENBHBIE U TPOBEPOYHbIE pa0OTHI, KOHTPOJIbHAS padoTa.

Tema 7. O606maroniee nopropenne (24 yacon)
Obyuarowuecs 0014CHbL yMemsb: BIALCTh NOHATHEM CTEIIEHH C PAlMOHANBHBIM II0KA3aTeIeM; BBIIOIHATh TOKAECTBEHHbIE IPeoOpa3oBaHus U
HAaXOJWUTh UX 3HAYCHHS; BBHINONHATH TOKIECTBEHHBIEC IPEOOPa3OBaHMS TPHIOHOMETPHYECKUX, MPPAlHOHAIBHBIX, [TOKA3aTeIbHbIX, JOTapU(OMHIECCKUX
BBIPAXEHHUIT; pelaTh CUCTEMbl yPaBHEHHUH, COAEpXKAIMX OAHO WIM JABAa YPaBHEHHS (JIOrapu(pMHYECKHX, MPpPAlOHAIbHBIX, TPUTOHOMETPUUECKHX),
peliaTh HEepaBEHCTBAa C ONHOI NEpeMEHHOW Ha OCHOBE CBOMCTB (DYHKIMH; HCIIONB30BATh HECKOIBKO NMPUEMOB IIPH DPEIICHHU yPaBHEHUH; pelIaTh
YpaBHEHHsI C HCIIONB30BAaHHEM PAaBHOCWIBHOCTH YpaBHEHWH; WCIIONB30BaTh IpaduK (GYHKIMM NPH PENICHHH HEpaBeHCTB (TpadUdyecKuil MeTon);
HAXOAUTh MPOU3BOAHYI0 QYHKIMH; MHOXKECTBO 3Ha4EHHH (DYHKIMH; 00JIacTh OMpPEJEICHHs CIOXKHOI (yHKIMHU; UCIOIB30BAaTh YETHOCTh M HEYCTHOCTH
(yHKIUK; HCCIIeNOBaTh CBOMCTBA CIOXKHOH (DYHKIMH; HCIONB30BATh CBOWCTBO NEPHOAWYHOCTH (GYHKIHMM IS PelIeHHs 3a[ad; YHTaTh CBOHCTBA
¢yHknuM 1o rpadMKy M pacro3HaBaTh TIpaHKU JJIEMEHTAPHBIX (QYHKIMIL; pemarth M IPOBONHUTH HCCIICNOBAHHE PEHICHHS TEeKCTOBHIX 3akad Ha
HAXOXK/IeHHEe HAanOOIbIIero (HAUMEHBIIEr0) 3HAYEHHS BEIMYMHBI C IPUMEHEHHEM HMPOM3BOHOM; pellaTh 3aJa4d MapaMeTPUYECKUe Ha ONTUMH3ALHIO;
pemaTth KOMOMHHPOBaHHBIE yPaBHEHHS M HEPABEHCTBA; HCIIONH30BAaTh HECKOIBKO IPHEMOB IPU PEIICHHH yPAaBHEHHH U HEPABEHCTB; H3BJIEKATh
HEoOXOAMMYI0 HH(OPMAIHIO U3 YI4eOHO-HayIHBIX TEKCTOB; IPUBOAUTH HIPHMEPEL, TOAOUPATh apryMEHTHI, QOPMYIHPOBATh BHIBOJIEL.
YVII. Pecynamuegnuie: pa3nuyath cioco0 v pe3yiabTaT AeHCTBUS.
Tlo3nasamenviuie: IPOBOTUTH CPAaBHEHHE, KIACCH(UKALIUIO II0 3aJaHHBIM KPUTEPHSM.
Kommynuxamusnvle: TOroBapuBaThCs W IPHUXOAUTH K OOLIEMY PENICHHIO COBMECTHOH NEATENLHOCTH, B TOM YHCIIC B CUTYallHH CTOJKHOBEHHS
HMHTEPECOB; KOHTPOIUPOBATH AEHCTBUE MapTHEPA.
Konmponw 3nanuii: ycTHBIH OIPOC, CAMOCTOSTENBHBIE H IPOBEPOYHBIE PaOOTHI, KOHTPOIbHAs padoTa.

4. TpedoBaHUsl K YPOBHIO IIOAr0TOBKH BbINYCKHUKOB

B pesynbTare H3ydeHHs MaTeMaTHKU HA IPO(GUILHOM YPOBHE YIEHHK JOJDKEH 3HATh/TIOHHMATh:

. 3HaUCHHe MATEMAaTHUECKOW HAayKH Ul PelIeHUs 3ajad, BO3HUKAIONIMX B TEOPHU M NPAKTHKE; IMIUPOTY H B TO K€ BpeMsl OrpaHHYEHHOCTh
NPHUMEHEHHS] MATEMaTHYECKIX METOIOB K aHAJIM3y ¥ HCCICIOBAHHIO IPOLIECCOB U SBJICHUH B IPUPOJE U 00IIECTBE;

. 3HAa4YCHHE NPAKTHKH W BOIPOCOB, BOSHMKAIONIIMX B CaMOil MaTeMaTHKe Ui QOPMHUPOBAHMS M PA3BUTHS MATEMaTHYECKOH HAYKH; HCTOPHIO
Pa3BUTHUS IOHATHS YHCNIA, CO3JAHHS MAaTeMaTHIECKOr0 aHAIN3a, BOSHUKHOBEHUS U Pa3BUTUS T€OMETPHIL;

. Ul PACLINPEHHS YHCIOBBIX MHOXKECTB KaK CIIoco0a IOCTPOCHYsI HOBOI'O MaTeMaTHYECKOTO allapara JUlsl PEIeHHs MPaKTUYECKHX 3a1ad U
BHYTPEHHHX 3aJ[a4 MaTeMaTHKHY;

B 3HaYCHHE UJIeH, METOJIOB H Pe3yIbTaTOB aareOphl U MaTeMaTHIECKOro aHaIH3a IS TIOCTPOSHUS MOZIeiel pealbHBIX MPOIIECCOB M CUTYAIIHIT;

. YHHUBEpPCAIBHBI XapaKTep 3aKOHOB JIOTHKH MaTEMaTHYECKHUX pacCyKICHHH, WX HPUMEHHMOCTb BO BCEX O00JACTAX YEIOBEYECKOU
JIeATENbHOCTH;

B BEPOATHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYIKAIOIIEro MUpa;

Adaredpa
YMETE!

. BBITIIONHATE apu(pMETHYeCKUe ACHCTBUs, coueTasl YCTHbIC M IMHCbMEHHbIE NPHEMBI, MPUMEHEHHE BBIYHUCIMTENBHBIX YCTPOMCTB; HAXOOHUThH
3HAYCHHUS KOPHS HATypalbHOH CTENCHM, CTCHEGHM C PAlMOHAIBHBIM IIOKa3aTelneM, Jjorapudma, HCHOIB3Ys NP HEOOXOTUMOCTH
BBIYUCITUTENIBHBIC YCTPOHCTBA; IIOIb30BATHCS OLIEHKON M NPUKUAKON ITPpU MPAKTHIECKUX pacdeTax;

. NPUMEHSITh HOHATHS, CBS3aHHBIE C JETUMOCTBIO LEIbIX YUCEI, IPH PELICHHH MaTeMaTHIECKUX 3a/1a4;

. HAXOZHTh KOPHH MHOTOYJICHOB C OJHO# MEPEMEHHOM, PACKIIa(bIBATh MHOTOWICHBI HA MHOXKHTEIIH;

. BBITIONHATE JIEUCTBHSL C KOMIUIEKCHBIMU YHCJIAMH, ITOJIB30BAThCS T'€OMETPHYECKOH HHTEpIpeTareld KOMIUICKCHBIX YHCEN, B MPOCTEHIIHX
CIy4yasX HaXOAUTh KOMIUICKCHbIC KOPHU ypaBHEHHUH C JefiCTBUTEIbHBIMHE KO3(HIMEHTaMH;

. HPOBOAUTH MPEOOpPa30BaHHs YUCIOBBIX U OYKBEHHBIX BBIPQKCHUH, BKIIOYAMOIIMX CTCICHH, PaAMKaIbl, JOrapu(Mel H TPUTOHOMETPUUYECK HE

yHKIHH;

UCIIO/IB30BaTh IPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTHUECKOH JICATEIbHOCTH U IIOBCEIHEBHOM XKU3HU JUIS:

v\ NpaKkTHYECKUX PacdeToB mo GopMynam, BKIUYas GOpMyIIbl, COEPIKALINE CTENEHH, PAIUKAIIBL, JTOrapu(MbI ¥ TPUTOHOMETPUYECKAE (QYHKIHH,
HCIIONB3YsI IPH HEOOXOJUMOCTH CIIPaBOYHBIE MaTepHalbl U HPOCTEHIITIE BEIYUCINTEIIBHBIC YCTPOUCTBA;

DYHKIMH U rPaPUKHU
YMETB!
. ONpe/EeNATh 3HaYCHHE (DYHKIHIHU 10 3HAUCHHIO apryMEHTa IIPH Pa3iIMYHbIX Cr10cobax 3aaHus (yHKIUH;
. CTPOUTH rpaMKK U3YUEHHBIX (QYHKIIMIT; BBIMONHATH peoOpa3oBaHus rpaduKoB;
. OIMCHIBATH 110 TpauKy | 10 (popMyIIie IOBECHNE U CBOICTBA (YHKINIA;
. pelIaTh ypaBHEHHU, POCTEHIINE CHCTEMbl YpaBHEHUH, HEPABEHCTBA, MCIIONb3Ys CBOHCTBA (DYHKIMH U UX rpadHyYecKue MPEACTaBICHNS;
. UCIOJIb30BATh IPHOOPETEHHBIC 3HAHNS U YMCHUS B IPAKTHIECKON e TENbHOCTH 1 ITOBCSHEBHOM XKU3HHU JUIS:
v\ ONHMCaHWs M MCCIEHOBaHMs C [OMOLIBIO (DYHKUMH PeanbHBIX 3aBHCHMOCTCH, MPEICTAaBIACHHS MX IpaQUuecKd, WHTEPNpETalny rpadukos
PEaNIbHBIX IIPOLIECCOB;

Hauana MmaTeMaTH4eCKOro aHAIN3A
YMETB:

. HAXOJHUTh CyMMy OGECKOHEUHO yObIBaromieit TeOMETPHIECKOH IPOTPECCHUH;
BBIYUCIISTE NIPOU3BONHEIE U HMEPBOOOpA3HBIC IEMEHTAPHBIX (PYHKIUH, NPHMEHss MpaBHila BHIYUCICHUS NPOU3BOAHBIX U HEPBOOOPA3HBIX,
HCIIONB3Ysl CIIPaBOYHbIE MaTEPHAIIBI;

. uccnenoBaTh GyHKIMHE U CTPOUTH UX TPa(UKH C IIOMOIMIBIO IIPOH3BOLHOM;

. pelaTth 3aja4y ¢ IPUMEHEHHEM YPaBHEHHs KacaTelbHOH K rpaduKy (yHKIHMIL;

. pelIaTh 3a/[a4i Ha HAX0XKICHHE HAHOOJIBILIEr0 M HANMEHBIIIETO 3HAYCHHS (DYHKIINM Ha OTPE3Ke;

. BBIYUCIIATH IUIOMAY KPUBOIHHEHHON TpamemuH;

. UCIIOJIb30BATh IPHOOPETEHHBIC 3HAHUS U YMECHUS B IPAKTHIECKON e TEIBHOCTH 1 ITOBCEAHEBHOM JKH3HH JUIS:

v pelleHHs FeOMETPHUYECKUX, PU3MUCCKHX, IKOHOMUIECKUX U APYrHX NPHUKIAAHBIX 3a/ad, B TOM YMCIE 33/a4 Ha HanOONbIINE U HAMMCHBIIHE



3HA4YCHUA C IPUMCHCHUEM armnapata MaTeEMaTH4€CKOr0 aHaJIn3a,

YpaBHeHHs H HEPABEeHCTBA
YMETb!
pelIaTh paluOHAIbHbIC, [MOKA3aTCIbHBIC M JIOrapu(MUYECKHE YPAaBHEHHS H HEPABCHCTBA, HPPALMOHAIBHBIC W TPHUTOHOMETPHYECKHE
YPaBHEHHSI, UX CHCTEMBI;
JIOKa3bIBaTh HECIIOKHBIC HEPABCHCTBA,
pelaTh TEKCTOBBIC 3a/laYl C IIOMOIIBI0 COCTaBICHHS YPaBHEHMII 1 HEPABEHCTB, HHTEPIPETHPYS Pe3yIbTaT C YUETOM OrPaHMYCHUH YCIOBUS
3a/1a4u;
n300pakaTh Ha KOOPAMHATHON IIOCKOCTH MHO)KECTBA PELICHUH YPABHCHHI M HEPABEHCTB C ABYMs NEPEMEHHBIMU U UX CHCTEM; HAXOAUTbH
MPHOIIKEHHBIE PEIISHUs yPaBHEHUH U X CHCTEM, UCIIONB3YsI IpadHIecKuil MeTOx;
pelIaTh ypaBHEHHS, HEPAaBCHCTBA M CHCTEMBI C IPUMEHEHHEM I'paUueCKUX MPEJICTaBICHIH, CBOMCTB (DYHKIINH, IPOU3BOHOI;
HCIIONB30BaTh IPUOOPETCHHBIC 3HAHNS  YMEHHS B IPAKTHYECKOH JEATEIBHOCTH U IIOBCEIHEBHOM KU3HH JUIS:
TIOCTPOCHUS ¥ MICCIISIOBAHUS POCTEHIINX MATEMATHICCKHX MOJIEIICH;

JJIeMeHThl KOMOMHATOPHKH, CTATHCTHKH U TEOPUH BePOSITHOCTEIi
YMETB!
pelraTh NpocTeiie KOMOMHATOPHbIC 3a/[a4ll METOIOM Nepebopa, a TAKKE C UCHOIb30BAHNEM M3BECTHBIX (hOpMyIT; TpeyronbHuKa Ilackans;
BBIYHCIIATH KO3 duireHTsl Ounoma HeroToHa 1o hopmyie u ¢ ucnons3oBaHueM TpeyroiabHuka [lackans;
BBIYUCIIATE BEPOSTHOCTH COOBITHI Ha OCHOBE ITOJICYETA YHCIIA HCXO0B (TpocTeiiiue crydan);
UCIIONB30BaTh IPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTHUECKOH JICATEIBHOCTH 1 TTOBCEIHEBHOM XKU3HH IS
aHaJM3a peabHbIX YUCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUIC JUarpaMM, rpauKoB;
aHaIM3a MHPOPMAIMHU CTATHCTHYECKOTO XapaKTepa.



4. HopMbI O1leHKM 3HAHMI{, YMEHUI 1 HABBIKOB 00y4YarOLIMXCH N0 MaTeMaTHKe

OneHKa MICbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4al0LIUXCsl 0 MaTeMaTHKe
OTBET OLIEHUBAETCS OTMETKOM «5%, €CIIH:
. paboTa BBIIIOIHEHA MOJIHOCTHIO;
. B JIOTHYECKHX PACCYKICHUAX M 00OCHOBAHHH PEILICHHS HET MPOOEIOB H OMHOOK;
. B PpELICHUM HET MaTeMaTHYEeCKHX OMIMOOK (BOSMOXKHA OJIHA HETOYHOCTb, ONMCKA, KOTOpas HE SBISETCS CIIEJACTBUEM HE3HAHUS WU
HETIOHUMaHHs y4eOHOr0 MaTepuara).

OTMeTKa «4» CTaBUTCS B CIEIYIOIINX CIIydyasix:

. paboTa BBINIOIIHEHA MOJHOCTHIO, HO OOOCHOBAHMUS IIATOB PEIICHUS HEAOCTATOYHBI (€CIH yMEHHE OOOCHOBBIBATH PACCYXKIACHHS HE SBISUIOCH
CIenUaIbHBIM 00BEKTOM MPOBEPKH);

. JOITYIIEHBI OHA OIIHOKA WM €CTh /1B — TPH HEIOYETa B BBIKIAKAX, PUCYHKAX, YePTEKAX WIH rpadrkax (€CIu 3TH BUIBI pabOT HE SBISUIICH
CIIENHATBHBIM OOBEKTOM MPOBEPKH).

Ot1™meTKa «3%» CTaBUTCS, €CITU:
. JOMyIIeHo OoJiee OJHOW OMMOKM WK OoJiee ABYX — TPEX HEIOYETOB B BBIKIAJKAX, YepPTeKaxX WIH rpaukax, HO 00ydaromuiicst oOnamgaet
00s13aTeNbHBIMH YMEHUSIMH TI0 IPOBEPSEMOi TEMe.

OTMeTKa «2» CTaBHTCS, CCIIH:
. JOMYIIEHB! CYIIECTBEHHbIC OMIMOKH, MOKa3aBIIMe, YTO 00yJaloluiics He 00aafaeT 00s3aTebHBIMU YMEHUSMH 110 JaHHON TeMe B MOJHOM
Mepe.

Yuurenb MOXET MOBBICUTh OTMETKY 3a OPUTMHANIBHBII OTBET Ha BONPOC MM OPHI'MHAIBHOE PEIIEHHE 3a7aul, KOTOphle CBUIETENBCTBYIOT O
BBICOKOM MaTEMaTHYeCKOM Pa3BHTHH OOydYaromerocs; 3a pelleHne Oonee CIOXHOU 3amaudl WIM OTBET Ha 6Oolee CIOKHBIA BOIPOC, MPEMIOKECHHBIE
00y4aroIeMycst JOMOIHUTENBHO II0CIIE BBIIOMHEHHUS MM KaKUX-TTHOO APYTHX 3aJaHHIL.

OneHKa yCTHBIX OTBETOB 00Y4aIOLINXCH 10 MaTeMaTHKe

OTBET OLIEHUBAETCS OTMETKOMN «5%, €CIIN YYCHHUK:

. TIOJTHO PACKPBUI COIEPIKaHIE MaTepralia B 00beMe, MPeTyCMOTPEHHOM MPOTPaMMOi B Y4eOHUKOM;

. U3JI0KWII MaTepuall TPaMOTHBIM SA3BIKOM, TOUHO HCIIONB3Ys MaTEMAaTHYECKYIO TEPMHHOJIOTHIO M CUMBOJIMKY, B ONpPEIEIEHHON JIOrHYecKoit
MOCIIEeI0BATEIbHOCTH;

. MPaBHJIBHO BBITIOIHII PUCYHKH, YEPTEKH, rpaduKu, COMYTCTBYIOIIE OTBETY;

. MOKa3aJl yMEHUE WIUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMH MPUMEPAaMHU, NPUMEHATh €€ B HOBOW CHTYyalMU NPH BBIIOJIHEHUH MPAKTHYECKOrO
3a/IaHUs;

. MPOJIEMOHCTPUPOBAJ 3HAHUE TEOPHU PaHEe M3YYCHHBIX COIMYTCTBYIOLIMX TEM, C(HOPMHUPOBAHHOCTb U YCTOWYHMBOCTH HCHOJIB3YEMBIX IPU
OTBETE YMEHHI U HaBBIKOB;

. OTBEYaJl CaMOCTOSATEIbHO, 0€3 HAaBOASIINX BOIPOCOB YUUTEIS;

. BO3MOXKHBI OJTHa — JIB€ HETOYHOCTH IPHU OCBEIICHHE BTOPOCTEIIEHHBIX BOIPOCOB WX B BBIKIIAAKaX, KOTOPBIE YUEHHUK JIETKO MCIIPABHI MOCIIE
3aMEYaHUsl yUUTENS.

OtBer OI[CHUBACTCSI OTMETKON «4)), €CJI YAOBJIIETBOPSAET B OCHOBHOM Tpe6OB3.HI/[$[M Ha OLICHKY ((5)), HO ITpH 3TOM UMEET OAUH U3 HEAOCTATKOB:
. B U3JI0)KE€HHUHU IOITYIIECHBI HeOOJbIINE npoGenm, HE MCKa3UBIIEC MATEMATUYECKOE COACPIKAHUE OTBETA,
° JOIYLICHBI OUH — IBa HEA04YETAa IPU OCBCIICHUA OCHOBHOI'O COACPKAaHUA OTBETA, UCIIPABJICHHBIC ITOCIIC 3aMCYaHUA YIUTEIIA,
° JAOMYIIEHBI omubka mwin 6ojee JABYX HEJOYETOB IIPU OCBEIICHNHN BTOPOCTECIECHHBIX BOIIPOCOB MJIN B BBIKJIaJAKaX, JIETKO HUCIIPABJICHHBIC ITOCIE
3aMCYaHUs yIUTEIIA.

OtMeTKa «3» CTaBHTCS B CICIYIONIUX CITydasx:

. HEIOJIHO PAcKpPBITO COIEp)KaHWEe MaTepHana (ColepkaHHe H3JIOKEHO (parMEeHTapHO, HE BCEraa IMOCIIeN0BAaTENbHO), HO ITOKa3aHO obliee
MOHUMAaHUE BOIPOCa M IPOJEMOHCTPHPOBAHB! YMEHHS, JOCTATOUHbIE ISl YCBOCHHS IIPOrPaMMHOT0O MaTepuana (onpeenens! « TpeboBanmsimu
K MAaTeMaTHIECKOH [OATOTOBKE yYaIlTUXCs» B HACTOSIIEH IIporpamMMe 110 MaTeMaTHKe);

. UMETHCh 3aTPyJHEHUs WIIH JOMYIIEHBl OIIMOKM B ONpeNeIeHMH MAaTeMaTHYEeCKOH TEPMMHOJIOTMM, YepTexax, BBIKIAJIKaX, HUCIPaBIEHHbIC
IOCJIe HECKONbKUX HABOAIINX BOIPOCOB YUUTEILS;

. YUEHUK HE CIpaBWICA C NPUMEHEHHEM TEOPHU B HOBOM CUTyallUM IIPU BBINOJHEHMH INPAKTHYECKOrO 3aJaHUs, HO BBIINOIHWI 3aJaHHA
00513aTEIBHOTO YPOBHSI CIIOXKHOCTH 10 JIAHHOI TeMe;

. IIPH JOCTATOYHOM 3HAHUHU TEOPETHIECKOr0 MaTeprasa BBIABICHA HEIOCTaTOUHAS C(OPMUPOBAHHOCTh OCHOBHBIX YMEHUII M HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEYIOIIUX CIydasx:

. HE PACKPBITO OCHOBHOE COZIEpKaHNE y4eOHOro MaTepuana,

. 00HapYXEHO He3HaHUE YICHUKOM OOJbIell N Hanboliee BayKHOH J4acTH y4eOHOro MaTepuana;

*  JIONyIICHBI OIIMOKY B ONpPE/CICHHH MOHATHH, IPU MCIIOIb30BAaHUN MATEMaTHYECKOH TEPMUHOJIOTHH, B PUCYHKAX, YePTeXKaX WK rpadukax, B
BBIKJI4/IKaX, KOTOPBIC HE HCIPABIICHBI IT0CJIE HECKOIBKHX HABO/IAIIMX BOIPOCOB yUHTEIIS.

Tlpn oneHKe 3HAaHNMI, yMEHUH 1 HABBIKOB YJall[UXCsl CIIEyeT YUUTHIBATE BCE OMMOKH (IpyOble M HETrpyObIe) N HETOIETHI.
I'py0bIiMM cUMTAIOTCS OIIMOKH:
*  He3HaHHE ONpENENICHHs OCHOBHBIX IOHSITHIA, 3aKOHOB, IPABUJI, OCHOBHBIX TIOJIOXKEHHI T€OPHH, He3HAHUE (OPMYII, OOMIEIPHHSITHIX
CHMBOJIOB 0003HAUCHH 1 BETNUNH, €/IMHUL] UX H3MEPEHNS;
*  He3HaHHME HAMMEHOBAHUI eJMHUI] U3MEPEHHUS;
*  HeyMEHHeE BBIICIUTH B OTBETE [TaBHOE;
*  HeyMeHHe IPUMEHSTh 3HAHWS, alTOPUTMBI JIs pelIeHns 3a/1ad;
*  HEyMCHHE JIe/aTh BEIBOABI M 0000IICHNS;
¢ HeyMEHHe YHTaTh H CTPOHTH IpadHKy;
*  HEyMEHHE NOJIb30BaThCS IIEPBONCTOUYHHKAMHE, YI€OHUKOM U CIIPaBOYHHUKAMMU;
*  moTeps KOPHs WM COXpaHEHHE TOCTOPOHHET0 KOPHS;
¢ BBHIYHCIHTENIbHBIC OIIHOKH, €CIH OHU He SBJIAIOTCS OMHCKOIT;
®  JIOTMYECKHE OIMOKH.
K Herpy0bIM ommékam ciieayer OTHECTH:
*  HETOYHOCTb (POPMYIUPOBOK, OMIPEICICHUH, MOHATHI, TEOpHil, BHI3BAaHHAS HEMONHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB
ONpE/ETAEMOro MOHATHS MM 3aMEHOH OHOTO - ABYX M3 3THX IIPU3HAKOB BTOPOCTETICHHBIMHU;
. HETOYHOCTh rpaduka;



*  HepalMOHAIBHBIH METOH peIIeHUs 3aJayd WIM HEeJOCTaTOYHO HPOAYMAaHHBIH IUIaH OTBeTa (HAapylIeHHe JOTHKH, IOAMEHa
OT/IeTIHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHEIMH);
*  HepalMOHAIbHBIC METOMBI PAOOTHI CO CIPABOYHON U APYTOit INTEPATYPOIi;
*  HeyMEHHe pellaTh 3a/1aul, BBIIOIHATD 3aJaHus B O0IIEM BUJIE.
Henpoueramu sIBJSIIOTCS
*  HepalMOHAJIbHBIE IPHEMBI BEIYMCIEHHI U MpeoOpa3oBaHMmi;
. HEeOpEKHOE BHIIONHEHUE 3aMHUCeH, YepTexeil, cxeM, rpadukoB.

6. JIuteparypa u cpecTBa 00y4eHHs

Ilocodue 115t yaeHUKA:
1.A.T'. Mopaxosuy, JI.O. [lenumesa u qp. Anredpa 1 Havana aHanu3za. 10 kimace. YueOHUK i ydamuxcst o01eo0pa3oBaTebHbIX yUpexKAeHHI. - M.
Muemosuna, 2012

2.lenueBa u np. Anredpa 1 Hauana aHanusa. 10 knace. 3aJaqHuK Ui ydamuxcs o01eo0pa3oBaTebHbIX yUpexaeHuil. - M.: Muemozuna, 2012

3.A.T. Mopakosuy, JI.O. lenuiueBa u np. Anrebpa u Hauana aHaiauza. 11 kace. YueOHHK 11t yqamuxcsi 001eo0pa3oBaTeNbHbIX yUpeKACHHH. - M.:
Muemosuna, 2012

2. AT. Mopaxosuy, JI.O. [lennmeBan ap. Anrebpa u Havana aHanu3a.ll kimacc. 3agadyHuK JUIstydamuxcs oOIeo0pa3oBaTENbHBIX YUpEKACHHN.- M.:
Muemo3una, 2012.

4. EmuHblii rocynapcTBeHHbI Sk3ameH 2015-2016. Marematuka. Y4eOHO-TPEHHPOBOYHBIE MaTepualbl Ui MOAroToBKM yuamuxcs / OUITU-M.:
Nuremnexr-Lentp.

MeTtoauyeckasi 1uTepaTypa:
1. ®enepanbHbI HepedeHb YUSOHUKOB, PEKOMEHIYeMBIX MuHHCTepcTBOM 00pazoBaHus P@ k HCIONB30BaHMIO B 00MI€00pa30oBaTeIbHOM IIpolecce B
o01reo0pa3zoBaTenbHbIX yupexkaeHusax Ha 2011-2012 y4yeOublii rof.
2. IIporpammsl 1yt 00me00pa3oBaTeIbHBIX KON, IHIeeB U ruMHa3uil. Matemaruka. Cocrasurenn: I'.M.Kysuenosa, H.I. Munmiok. M.: [lpoda, 2012r.
3. KourtponmbHeie pabotel mo anrebpe W Hauamam aHammsa s 10-11 xmaccoB obmeoOpaszoBarenbHbIX mIKOdX.  ABTOps:  A.I.Mopakosud,
E.E.Tynbunnckas. M.: Muemosuna, 2014r.
4. lupaxTideckue MaTepruansl. Anrebpa M Hauaga MaTeMaTHdeckoro ananmsa. 11 xin. M.J.11la6ynun, A.I1.Epmosa. M.: Muemosuna,2014r.
5. Tectsl. Anre6pa 1 Havana aHanmza, 10-11 k1. I1.M.AnteiHOB. Y4yebHO-MeTommueckoe mocobue. M.: Ipoda, 2011r.
6. [lnnakTuueckue MaTepualsl 1o anredpe u Havanam aHanusa 1 11 kinacca. b.I'.3uB, B.A.T'onbauy. - CII16.: «HePo-na-Hesey, 2015
7. JunaktHdeckue MaTepuaibl. Anredpa U Hadana MaTeMatHdeckoro aHanusa. 11 k. M.M.11la6ynun, A.ILEpmosa.
8. lnnaktHdaeckue MaTepualsl o anredpe 1 HavyanaM aHanmmsa juis 10 kiacca. b.I'.3uB, B.A.I'onpaua. - CI16.: «YePo-Ha-Heey, 2015
9.Tematnueckue Tectsl i noaroropku k EI'D nmo marematuke. ®.M. JIbicenko. denukc, Pocros-na-/lony, 2015r.
10. Maremaruka. ExxenenensHoe nproxeHne k rasere «[lepBoe ceHTAOps»
11. Maremartuka B 1mkose. ExeHenenbHas HaydHO-METOIMUECKUHN XK ypHAJL.
12. Anrebpa u Havana ananu3a. 10-11 k1. Temarudeckue TecTbl M 3auersl Ui o0LeoOpazoBaTenbHbIX yupexaenuid. JI.O.[lenumieBa u 1p. Hox pen.
A.T.Mopakosuya. — M.: Maemo3uHa, 2014r.
13. Marematuka. TpeHHUPOBOYHBIE TEMATHUECKHE 3aJIaHUS TTOBBIIIEHHON CIOXHOCTU ¢ oTBeTaMu g noarotoBku k EI'D. I'M.Kosanesa. Bonrorpap,
yuurens, 2015r.

HNuTepHeT-pecypcesl:

1. MunucrepcrBo obpasosanne PO: http/www.ed.ru/  http//www.edu.ru
2. TecrupoBanue online: 5-11 knaccer: http//www.uztest.ru
3. Jlocke MIKOIBHOTO yauTeNs MaTeMaTuku: http//www.mathvaz.ru
4. HoBele TexHonoruu B obpasosanue: http//www.edu.secna.ru
5. Merasuuuknoneaus Kupuia u Medoaus: http/www.mega.km.ru
6. Caiitbl « DHIMKIONE I http//www.rubricon.ru  http//www.encyclopedia.ru
7. Caiit a1t camo00pa3oBaHust ¥ OH-JaiiH TectupoBanus: http//www.reshuege.ru



Kaﬂeﬂuapﬂo-TeMaTuquKoe IVIAaHMPOBaHMeE 110 IpeIMETyY 10 kaace.

Ne n/m | HaumeHoOBaHuUe pa3/ie/ioB H TeM Koutpoab  3HaHmii ] Jara | Kopp.
Ta.l. YucioBble pynkuun (9 4.)

1. OnpernenieHre YUCI0BOH (GYHKIIHH.

2. Crioco0bI 3a/IlaHKs YHCIOBOM (HYHKIHH.

3. Pemenue 3anau.

4. CoiicTBa QyHKIHUH.

5. Bospacranue u yosBanue Gy, OrpaHHYeHHOCT (DyHKIUH.

6. VccnenoBanne GpyHKIMH HA YETHOCTS.

7. TlonsTHe 00paTHMOH (QyHKIHHL.

8. OO0patHas QyHKIMS.

9. Pemenue 3amau. CamocrositenbHas padoTta 1.1
«CBoticTBa QyHKIHI

T'a. 1. Tpuronomerpnyeckue pynkuuu. (314)

10. Yucnosast OKpY:KHOCTb

11. Pemenne 3amau.

12. Mopenb 4iCI0BOI OKPY)KHOCTH Ha KOOPJJMHATHOMN IIIOCKOCTH.

13. YucnoBast OKpYKHOCTh Ha KOOPAMHATHOH MIIOCKOCTH

14. Pemenne 3agau CamocrosiTenbHas padoTa 2.1
UYncnoast OKPYKHOCTh

15. O600maromuii ypok mo reme «4ucnoast OKpy>KHOCTb»

16. KontponsHas pabota «OnpeznencHue 9ucaoBoil pyHkimu. YncmoBas OKpyKHOCTb KontponsHas padora Nel

17. AHanu3 KOHTPOJIBHOM PaboTHI, 3a4eT 1o TeMe «UKcIIoBasi OKPYKHOCTb» 3ayer no Teme «YucaoBasi OKPY>KHOCTb)»

18. CHHYC U KOCHHYC

19. TaHreHc 1 KOTaHreHC

20. CHHYC, KOCHHYC, TAHTCHC ¥ KOTAHTeHC

21. Pemrenne 3anau no reme «CUHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC» CamocrosTensHas pabora 2.2
«CuHyC, KOCHHYC, TAHI€HC U KOTQHT€HC»

22. TpuroHomerpuueckrue QyHKIHH YUCIOBOTO apryMEHTa

23. Tpuronomerpuieckne GyHKIHMHU YIIOBOTO apryMEHTa

24. TpuroHomerpuueckue GyHKIMU YUCIOBOTO U YIJIOBOTO apryMeHTa CamocrositenbHas padoTa 2.3
«Tpuronomerpudeckne HYHKIHU YUCIOBOTO H
YIJI0BOTO apryMeHTa

25. DopMyIibl IPUBEAEHUS

26. IIpumenenue Gopmyn NpUBEJEHUS IPU PELICHUH 33/1a4. CamocrosiTenbHas padoTa 2.4
«DopMyJIBI IPUBEICHUS

27. O06o6maronmil ypok no teme «OnpeeeHne TPpUroHOMETpHIECKUX (yHKIHI»

28. KontponbHas padota «OnpeneneHne TpUroHOMETPHIECKUX (DYHKIHI KonTponbHas padora Ne2

29. AHanu3 KOHTPOJIbHO# paboTsl, 3aueT Ne2 «OmnpeenieHre TPHIOHOMETPHIESCKHX (QYHKIHID 3auer No2

30. DyHKIWs Y = SiNX, eé cBOHCTBA.

31. DyHKIWMs Y = SiNX, u ee 2paghux.

32. DyHKIHS Y = COSX, € CBOMCTBA.

33. OyHKIUS Y = COSX, e€ rpaduk. CamocrositensHas pabora 2.5
«DyHKIWMA Y = SiNX, Y = COSX, WX CBOWCTBA U
rpaduku

34. TleproanyroCTh yHKIHHA Y = SiNX, Y = COSX

35. Ipeobpa3zoBanue rpah)KOB TPUTOHOMETPHIECKUX (PYHKIIMI IpakTrueckas padorta

36. I'paduk rapMoHHYECKOro KoIeOaHus

37. Oyukuun Y = tgX, Y = CtgX, ux cBoMCTBa U rpaduku




38.

Penrenne 3amad no teme: «TpuroHomeTpudeckue GpyHKIUIY

Tect 1
«TpuroHoMeTprIecKue HYHKIHN

39. O6o06maromuit ypok no teme: «Tpuronomerpudeckie GyHKIUN
40. KonrponbHas pabota «CBoiicTBa 1 rpad)MKH TPUTOHOMETPUUECKHUX DYHKIMIT» KonTponbHast pabota Ne3
I'x. 111. Tpuronomerpuyeckue ypasuenus. (154)

41. ApPKKOCHHYC.

42. Pemrenne ypaBHeHnus C0s t = a.

43. ApkcHuHyc

44, Pemienne ypaBuenus Sin t = a.

45. Peruenue ypaBHeHuii COSt=aunsint = a. CamocrosiTensHast pabora 3.1
«ApKcuHyc U apkkocuHyc. Pemenue ypaBHeHuin

46. ADpKTaHI'€HC U apKKOTaHIeHC.

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

48. OCHOBHBIE METOJIbI PEIICHNS] TPUTOHOMETPUIECKUX YPaBHEHHUI.

49. OJHOpO/IHBIE TPUTOHOMETPUYECKHE YPAaBHEHHS. ITpakTHaeckas padbora

50. Pemenne npocTelInX TPUrOHOMETPHYECKUX YPaBHEHHH.

51. Penrenne TpUroHOMETPUYECKUX YPaBHEHUIT CamocrosiTenbHas padoTa 3.2
«TpUrOHOMETPHIECKHE YPAaBHEHHUS»

52. Tect 2 «TpUroHOMETPUYECKHE YPABHEHHS Tect 2 «TpUrOHOMETPUYECKHE YPABHEHHS»

53. O60o06uIaroIHii ypoK Mo TeMe «TPUTOHOMETPUUECKHE YPABHEHHU

54. Kontponshas pabora « TpHroHOMETpHIECKHE YPaBHCHUSDY KontponsHas padora Ne4

55. Amnanu3 KOHTpoIbHOH paboTsl. 3auer Ne4 «TpuroHOMETpHYECKHE YPaBHEHUS» 3auer Ne3

I'a. IV. «IIpeoGpa3oBaHHe TPUTOHOMETPHYECKHX BbIpaskeHMiD» (254)

56. CHHYC CyMMBI apI'yMEHTOB

57. Kocunyc cymmbl aprymMeHToB

58. CHHYC pa3HOCTH apryMEHTOB

59. Kocunyc pa3HocTH apryMeHTOB

60. Perenne 3a1a4 Ha HAXOXK/ICHUS CHHYCA CyMMBI apI'yMCHTOB

61. Perrenne 3a1a4 Ha HAXOXK/ICHNS KOCHHYCA CyMMBI apT'yMEHTOB

62. Pemenne 3a1a4 Ha HAXOXKAEHUS CHHYCA M KOCHHYCA Pa3HOCTH apryMEHTOB CamocrosiTenbHas pabota 4.1
«Tpuronomerpuyeckue GopMyIIbl CyMMBI U
Pa3HOCTH apryMEHTOBY

63. TaHreHc CyMMbI U Pa3HOCTH apTyMEHTOB

64. PelieHune 3a1a4 Ha HAXOXKIEHUE TAHTEHCA CYMMbI M Pa3HOCTH apryMEHTOB.

65. DopMyIibl JBOIHHOrO aprymeHra

66. Ipumenenue GpopMyI JBOHHOTO apryMeHTa CamocrosiTenbHas pabora 4.2
«@opMyJIbl JBOHHOIO apryMeHTa»

67. Penienue 3aa4 Ha npuMeHeHne GopMya JBOHHOrO apryMeHTa. IpakTryeckas padora

68. IpakTHdeckoe npuMeHeHHe pOpMyI IBOHHOI0 apryMeHTa.

69. DopMyITbl TOHWKEHHUS! CTEIICHU

70. IIpumenenne popMyI1 MOHIKEHHUS CTEIICHH

71. IIpeobpa3oBaHus CYMM TPUTOHOMETPHUYECCKHX (YHKIHH B IPOU3BEICHHS

72. DopMyIBl CyMMBI M pa3HOCTH TPHTOHOMETPHYIECKHUX (PyHKIIHI

73. IIpeobpa3oBaHus POU3BEACHNH TPUTOHOMETPUIECKUX (HYHKIUH B CyMMY CamocrosiTensHas pabora 4.3
«TpuroHomerpu4ecKue npeodpa3zoBaHUs»

74. Tecr 3 Tecr 3

«IIpeobpa3oBaHuE TPUTOHOMETPUUECKHX BBIPAKEHHI

75. OcCHOBHbIE ()OPMYJIBI TPUTOHOMETPHH.

76. IIpakTHyecKkoe NpUMEHEHNE TPUTOHOMETPUUECKUX (opMmyI IpakTrueckas padora

77. TIpeobpa3oBaHne TPUrOHOMETPUUECKUX BBIPAKECHHUN




78.

O6o0maromuii ypok o teme «IIpeobpa3oBaHre TPHTOHOMETPUIECKHX BHIPaXKEHHID

79. KontponsHas pabota «IIpeobpa3oBaHue TPHTOHOMETPHIECKHX BBIPAXKECHUI KontpomnsHas padora Ne5
80. AHanu3 KOHTpoIbHON paboThl, 3auet N5 «IIpeobpa3oBaHie TPHrOHOMETPHYECKHX BhIPaXKECHHUH.
In. V. lpoussognasn (41 1)

81. UYucnosle NOCIEN0BATEILHOCTH.

82. IIpenen nocaen0BaTeIbHOCTH.

83. Penrenne 3a1a4 Ha HaXOXKICHHE IPeEIeNa YUCIOBOH MTOCIEI0BATENHOCTH.

84. CyMMa OE€CKOHEYHOW TeOMETPUYECKOI TPOrPECCHH. CamocrosiTenbHas padoTa 5.1
«IIpenen 4ucIoOBOI MOCIETOBATELHOCTH

85. Penrenune 3a1a4 Ha HAXOKAECHHE OECKOHEYHON reOMETPHIECKOi IPOrPEeCCUH.

86. TIpenen pyHKIMU HA GECKOHEYHOCTH.

87. TIpenen GyHKIMU B TOUKE.

88. Beraucnenne npunena GyHKIHH B TOUKE CamocrosiTensHas pabora 5.2
«IIpenen GpyHKITN»

89. IIpupaienne aprymMenTa, NpupaieHie GyHKImm.

90. Haxosxnenue npuparienust pyHKIUI U IPUPAIICHHUS apryMeHTa. CamocrosiTensHast pabora 5.3
«[Ipupaienne QyHKIHI»

91. 3a1a4u, NPUBOASAIINE K HOHATHIO POU3BOIHOM.

92. Omnpenenenye Ipou3BOIHOM

93. AJTOPUTM HAaXOXICHHS IPOU3BOIHOM.

94, Brruncienye npon3BogHON TpakTryeckas padora

95. Dopmyisl TuphepeHIpoBaHus

96. IpaBuna mudpepeHnupoBanus

97. IIpaBuia BIYUCIIEHUS TPOU3BOIHBIX CamocrosiTensHast pabora 5.4
«IIpaBuita BEIYUCIICHHS IPOU3BOJTHBIXY

98. Tecr 4 «IlponzogHas» Tecr 4

99. O6o0maromuii ypok mo reme «OnpeeneHne nponu3BOIHON

100. KontponsHas pabota «OnpezienieHie NpOU3BOJHON H €€ BEIYUCICHHE). KontpomnpHas padora Ne6

101 AHam3 KOHTPOJILHOM paboThl, 3aueT Ne5 «OrnpeieneHne mpon3BoIHOMN»

102. YpaBHeHHe KacaTelnbHOU K rpaduKy QyHKIHH

103. Pemenne 3aau Ha HAXOXKACHUS YpaBHEHHS KacaTelbHOM. CamocrosiTenbHast paboTa 5.5
«KacatenbHas k rpaduKy GYHKIHMY

104. TIprMeHeHye PON3BOIHOM JUIsl HCCIIeNOBaHMs () yHKIUH

105. HccnenoBanne GpyHKIMU HA MOHOTOHHOCTb

106. Touxu skcTpeMyMa (GYHKIHH U UX HAXOXKJCHUE CamocrosiTensHas pabora 5.6
«IIpu3Haku Bo3pactanus (yObIBaHuUs) ) YHKIIUI)

107. Ioctpoenue rpadukoB GHyHKIHN CamocrosiTenbHas pabora 5.7
«IKCTpEeMyMBbI (QYHKIIUI»

108. AJTOPUTM MOCTPOCHUsI TPAPHUKOB ) yHKIIHIH CamocrosiTensHast pabora 5.8
«HccnenoBanue QyHKIHIA ¢ TTOMOIIBIO
TIPOU3BOJJHOM»

109. Penrenue 3aa4 Ha mocTpoeHue rpadKoB QYHKIMIT

110. O6o0maromuii ypok o teme «Iloctpoenue rpaukoB, ¢ TOMOLIBIO IPOM3BOJHON»

111. KonTponsHas pabota «Iloctpoenue rpagukoB GyHKIHH ¢ TOMOLIBIO IPOU3BOIHOMN KontponpHas padora Ne7

112 AHaym3 KOHTPOIBHOI paboTEL,

113. TIpuMeHenye MPON3BOAHOM JUISl OTHICKAHHSI HANOOJNBINX ¥ HAUMECHBIINX BEIUYHH.

114, AJTOPUTM HaXOXK/ICHUS] HAMMEHBIIIETO U HAanOOJIBIIEro 3HAYCHUS! (DYHKIMH. IpakTdeckas pabota

115. Ypok-npakTHKyM «OThICKaHHE HAHOOMNBIIETO ¥ HAaNMEHBIIETO 3HAUCHUI HeTIPephIBHON (DYHKIIUN Ha OTPE3KE»

116. 3ajauu Ha OTBICKAHHE HAUOOJBIINX I HAUMEHBIINX 3HAUCHHH BEJIMYHH. CamocrositensHast pabora «Haubonbiee




HaNMCHBINCC 3HAYCHU S (byHKI_II/II/I»

117. Penrenue 3amad Ha HaXOXKAEHHE HAHOOIBIIEr0 M HANMEHBIIETO 3HAUCHHS BEITHINH. Tecr 5 «IIpuMeHeHe IPOU3BOIHON K
UCCIIEIOBAHUIO (DyHKIHIT»

118. O6o6marommii ypok no teme «IIpuMeHeHne Npon3BOIHO# K HCCIIEIOBAaHUIO (QDYHKIIMII».

119-120. KontponsHas pabota «IIprmMeHeHe IPON3BOAHON K HCCIIEJOBAHHIO ()yHKIIHI. KonTtponsHas padora Ne8.
121. 3ayeTNe6 «MccnenoBanne QyHKIMHA C HOMOIIBIO POU3BOIHOM» 3a4eTNe6
Oo0o0mammee nopropenue (194)

122. YucioBble GyHKIMH

123. Tpuronomerpudeckue QyHKIUH

124. IIpeobpa3oBaHye TPUTOHOMETPUUECKHX BBIPAXKEHHUI

125. TpHUroHOMeTpUUYECKUE YPABHEHUSI.

126. IIpousBonHas

127. Brruncnenne npon3BoIHbIX

128. HaxoxeHne HanOoIbIIero 1 HAMMEHbBIIETO 3HAYCHUs (DYHKIINH .

129. HWroroBasi KOHTpPO/ILHAsI paboTa HroroBasi koHTponbHas pabora Ne9

130. AHanu3 UTOroBol KOHTPOIBHOM paboTHI.

131. Yuicna U BBIYKUCITICHUS

132. BripaskeHus u mpeobpa3oBaHms

133. Perrenne 3a1a4 Ha npeoOpazoBaHUE BHIPAXKEHUIH CamocrositenbHast padoTa «BbIpakeHus 1 UX
peoOpa3oBaHms»

134. DyHKIUH CamocrosTensHas pabora «DyHKIUm)

135. YpaBHEHHs B HEPABEHCTBA

136. Perrenne ypaBHeHUI CamocrositensHast pabora 6.2
«YpaBHEHHS U HEPABEHCTBA»

137. Penienne HepaBeHCTB.

138. Pemenue 3amau

139. HWroroBsrii TecT

140. O000mAKIHUI YPOK.

HUroro:

140 yacoB




KaHeHHaPHO'TeMaTl/l‘IeCKOQ IUIAaHMPOBaHME 110 IpeIMETy 11 kaace.

Ne n/n | HaunmeHoBaHHe pa3jesioB U TeM KoHTpoab  3HaHMii | Jara | Koppex-uus
I'naBa 6. Crenenu u kopHu. CteneHHblie pyHkuun. ( 25 yaca)
1. TToHsiTHE KOpHSI N-0f CTENEHU U3 1 CTBUTENBHOIO YHCIIA.
2. Kopensb N-oif crenenu u3 JeHCTBUTENBHOTO YHCIA.
3. HaxoxxieHre KopHs N-0i CTENeH! U3 JeHCTBUTENBHOr0 YHCIA.
4. Penrenue 3a/1a4 Ha HAXOXKACHUE KOPHSI N-0H CTENeHH U3 ACHCTBUTENHHOTO YHCIIA.
T
> DyHKIMH ¥= x'fx, HX CBOMCTBA.
i
6. I'paduk pyskmn y= \'fx.
7. — i,
DyHKIMH Y= .'X." UX CBO¥CTBa U rpaduku. Pemenne 3agay.
8. CBoiicTBa KOpHS N-0ii CTENEHU.
9. ITpuMeHeHne CBOMCTB KOpHS N-0if CTEIEHN IPH PelIeHHH 3a/1ad.
10. CBoiicTBa KOpHS N-0l CTEIEHH.
11. Pemenue 3anau. C.p 2.1 Kopenb N-ii cTENEHH H €r0 CBOHCTBA
CBoiicTBa KOpHSI.
13. HppanyoHanbHble BBIPaKEHHUSI.
14. IIpeobpa3oBanue BbIpaKEHNUH, COAEPKALIMX paJIUKAIIbL.
15. TIpeobpa3oBaHue BbIpaKEHUI.
16. Oo6o6maroniee nopropenue 1o reme «IIpeobpasoBanue BbIpasKeHHH, COAEPKAILUX PaJHKaIBI)
17. Kontponbhas padora Ne 1 o reme «IIpeoOpazoBaHue BbIpaKCHUH, COIEPIKAILUX PaIHKATIbDy k/pNe 1 o Teme «IIpeobpazoBaHue BHIpaXKeHUM, coiepiKalInX
PpajiHKaIb
18. AHanu3 KOHTPONBHOM paboTsl Nel.
19. INoxazaTens cTeneHu.
20. O6o61IeHNEe TOHATHH O TOKa3aTele CTENeHH.
21. TloHsiTHE cTEeneHu ¢ M00BIM PALIMOHATBHBIM [TOKA3ATENIEM.
22. CreneHnble GYHKIHHU, HX CBOMCTBA U rpadUKH. C.p 2.3Crenens ¢ palioHaIbHBIM IT0KA3aTeIeM
23. CsoiictBa QyHKINH
m
y=xn,rge —>1
n
24. L
Caoiicta pynxin ¥ — & 7
25. 3adger 1o Teme «Crenenu u KopHH. CTeneHHbIe ()yHKIIH.» C.p 2.4. Crenennsle QyHKIUH, UX cBoiicTBa U rpaduxu. 3auer Nel

I'naBa 7. Iloka3atejabHas u jJorapupmuueckas Gpynkuuu (40 yacos)

26. ITokazaTenbHas GyHKIWMS, €€ CBONHCTBA U TpaduK.

27. = 2%
CsoiicTBa QyHKINH ¥y 2




28 15%% C.p 3.1 Iloka3arensHast GyHKIUS, €€ CBOMCTBA U rpadhuk
CsoiicTBa QyHKINH ¥ (2 )
29. IokazaTenbHbIC yPABHEHUSL.
30. Pemenne nokasaTeNbHbIX YpaBHEHHI. C. p 3.2INoka3aTenbHblE ypaBHEHHs M HEPABEHCTBA
21. Tloka3zarenbHble HEPaBEHCTBA.
32. Penienne nokasaTelbHBIX HEPABEHCTB.
33. IToka3aTenbHBIC ypaBHEHHS X HEPABEHCTBA.
34. Ob6o6marontee mopropenue 1o reme «IlokasarenbHas QyHKIUL».
35. KontponsHas padota Ne 2 mo teme «IlokazaTenbHast QYHKIHD.
36. AHaiu3 KOHTPONBHOH paboTst Ne 2
37. IonsTre norapudma.
38. JlecsiTnunblii torapum.
39. Jlorapudmuueckas GpyHkuus, e€ CBOMCTBA.
40.41. I'paduk norapupmudeckoit GyHKIHH.
42. Tloctpoenue rpadukoB sorapupmMuyeckor GyHKIUH.
43. CBoiicTBa J0rapumMoB.
44. JlorapudmupoBaHue U MOTEHIIUPOBAHHUE.
45. [IpuMeHeHne CBOMCTB JIorapiudMOB IPH PEIICHUH 3a1a4. C. p 3.3Jlorapucmsl. CBoiicTBa orapudmon
46. Brruncnenune norapugmos.
47. IIpeobpa3zoBanne JiorapupMUIECKIX BBIPAKCHHI.
48. Perenne 3a1a4 Ha HAXOXKICHHS Jlorapupma.
49. JlorapudmMudeckre ypaBHEHUSL.
50. Penrenne npoctedmux iorapuMUIECKUX ypaBHEHHIL.
51. Penrenue norapudMUIecKUX ypaBHEHHH. C.p 3.4 Jlorapudpmuueckue ypaBHEHHS
52. Pemenne norapuMuuecKux ypaBHEHHIL.
53. O6o0mmaroniee nopropeHue no teme «Cpoiicta orapudgmMoBs, orapupMuIecKie ypaBHEHHD).
54, Kontponbhas padota Ne 3 mo Teme «CBoHCTBa I0rapuMoB, JTOrapuGMUIECKUE YPABHEHUSY. KontponbHas padota Ne 3 mo Teme «CBoiicTBa JI0rapumMos,
JIOrapH(pMIYECKHE yPAaBHEHHUS.
55. AHai3 KOHTPOIBHOH paboTs! Ne 3
56. Jlorapugmudeckrue HepaBeHCTBA.
57. Penrenue norapudMuIecKUX HEPABEHCTB METOJIOM BBE/ICHHSI HOBOU NIEPEMEHHOIL.
58. Pemrenue norapuMuUUECKUX HEPAaBEHCTB. C. p 3.5 JlorapudmMuueckue HepaBEeHCTBA
59. Pemrenue norapuMuyecKux HEPaBEHCTB.
60. dopmyna nepexoaa K HOBOMY OCHOBAHHIO JIorapudma.
61. Iepexo/1 K HOBOMY OCHOBaHHIO.
62. y = e¥ N
Yucno e DyHkims ~ , ee cBoiicTBa u rpaduk. JuddepennupoBanue
63. HarypasbHbie orapumsl.
64. O6obmnraromiee mopropeHue 1o teme «JlorapupMudeckie HepaBeHCTBAY.
65. KontponsHas pa6ora Ned o Teme «JlorapudpMuyeckrie HepaBeHCTBaY. k/pNe 4 o teme «Jlorapupmudeckue HepaBeHCTBAY
66. AHaJIN3 KOHTPONBHOMH paboTs! Ne 4
I'naBa 8. IlepBooGpa3nas u uuterpai (10 yacos)
67. ITepBoobpasHas.
68. (OCHOBHOE CBOWCTBO NEPBOOOPA3HOM. C .p 2.1 OcHOBHOE CBOIICTBO NepBOOOPA3HOIL
69. TIpaBuia HAXOKICHHUS TIEPBOOOPA3HBIX.
70. Haxoxenue nepBooOpasHbIX.
71. Onpenenénnblii unrerpan. ®opmyna Hetotona-Jleiibuuma C. p IlpaBuna HaxOXJIeHUS TEPBOOOPA3HBIX
72. Haxoxenue miomanm KpUBOIMHEHHON Tpaneluy. C.p 4.2. Unrerpan. ®opmyna HetoToHa - Jleiibanna
73. O6o0aroniee nopropeHue 1no reme «IleppooOpaszHas U HHTErpam» C. p .4.3. [lnouagp KpUBOIMHEHHOH Tpanenuu
74. Kontponbhas padora Ne 5 o reme «IleppooOpa3Hast 1 MHTErpa» K/pNe5 o Teme «IlepBooOpasHast U MHTErpa»




75. | AHaJII3 KOHTPONBHOH paboTsl Ne5

I'1aBa 9. DjileMeHTBI MATEMATHYECKOH CTATHCTHKH, KOMOUHATOPHKH M TEOPUHU BeposiTHOcTel. (16 yacoB)

76. Crarucriueckas 00paboTKa JaHHBIX.
77. Mepbl IEHTPaJIbHOM TEHACHINH.
78. ANTOPUTM BBIYHCIICHHS TUCTICPCHU. C.p 5.1Cratuctnyeckas 00paboTKa TaHHBIX
79. Knaccuueckoe onpeneneHue BEpOSTHOCTH.
80. [Ipocreiimre BepOSTHOCTHBIE 3a1a4H.
81. Perenne npocTeHIMx BEpOSTHOCTHBIX 3a/1a4. C. p 5.2[pocTeiinie BEpOSTHOCTHBIE 3a]a41
82. CoueraHust.
83. PasmenieHust.
84. Perenue 3a1a4 ucnonb3yst pa3MelieH s U COYETaHMSL..
85. Dopmysna 6uroMa HerotoHa.
86. Teopema bepryium.
87. CraTucruueckas yCTOWUHUBOCTB.
88. CrydaiiHbie COOBITHS M MX BEPOSTHOCTH. C.p 5.3. Coueranus u pazmereHus. Dopmyna 6uroma HeroToHa
89. O0600maromuii ypok 1o TemMe «IeMeHTH MaTeMaTHIECKOH CTATHCTU-KH, KOMOMHATOPUKH M TEOPHH BEPOSTHOCTEI
90. KontponbHast pabota Ne6 «D1eMEeHTB MAaTEeMaTHYECKON CTATUCTHKH, KOMOWHATOPHKU U TEOPHHU BEPOSTHOCTEH) KontponbHas padota Ne6
91. AHasm3 KOHTPOIBHOM paboTel Ne6
I'naBa 10. YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YPABHEHHUI H HEPABEHCTB. (25 4acoB )
92. PaBHOCMIIBHOCTD ypaBHEHHH. TeopeMbl 0 paBHOCUIIBHOCTH YPaBHEHUIA.
93. IIpoBepka KopHeil.
94, Tloreps kKopHEe#.
95. 3amena ypasuenuit h(f(x))=h(g(x)) ypaBrenuem f(X)=g(x).
96. Merton pa3noKeHusi Ha MHOJKHTEH.
97. Merton BBeieHUS! HOBOH MEpEeMEHHOI.
98. OyHKIMOHANBHO-TPAGHIECKUI METO/. C.p 6.1. O6ume MeTo/p! perieHus ypaBHEHUH
99. Penrerne HEPaBEHCTB C OJJHOM MEPEMEHHOIL.
100. CHCTEeMbI U COBOKYITHOCTH HEPaBEHCTB.
101. VppauyonanbHble HEpaBeHCTBA.
102. HepaseHcTBa ¢ MOyTIEM.
103. YpaBHEHMs 1 HEPABEHCTBA C IBYMs IIEPEMEHHbBIMH. C.p 6.2. HepaBeHcTBa
104. Penienne ypaBHeHN# 1 HEPaBEHCTB C IBYMsI IEpEMEHHBIMU.
105. Cucrembl ypaBHEHUI.
106. MeroJ OJCTaHOBKH. C.p 6.3. YpaBHEHHs U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU
107. Merox cloxeHus
108. Pemienue cucrteM ypaBHEHHI.
109. Perenue cucrteM ypaBHEHHI.
110. Pernrenune 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHH.
111. YpaBHEHHE C TAPAMETPOM. C.p 6.4. Cucremsl ypaBHEHHIT
112. HepaseHctsa ¢ mapamerpom.
113. O0600maromuii ypok 1o TeMe «YpaBHEHUs H HEPABEHCTBAY.
114. KontponsHas padota No7 «YpaBHEHHUS U HEPaBEHCTBA» Kontponsnas padota Ne7 «YpaBHEHUS U HEPaBEHCTBA»
115. KontponsHas padota No7 «YpaBHEHHUS U HEPaBEHCTBA»
116. AHaIN3 KOHTPOJIBHO# paboTsl Ne7
Oodoo6mamuee nopropeHue (24 yaca)
117. Beipaxkenus 1 npeodpa3oBaHusl.
118. Yrpouenue anredpandeckux BbIpaskeHUH.
119. PerieHne TpUroHOMETpUYECKUX YPABHEHUMH. C.p 1.1 YncnoBsle BEIpaxeHus
120. Penrexue norapuMuIecKux ypaBHEHHH.




121.

Penrenne KoOMOMHHPOBaHHBIX YPaBHEHHUIL.

C.p 1.2 YpaBHeHHs U HEPaBEHCTBA

122. 3agaun Ha IPOICHTHL.

123. DIIeMEeHTHI MATeMaTHIECKON CTATHCTHKU U TEOPHHU BEPOSTHOCTEH.

124, TIpousBonHas. C.p 1.3 Beluncienne npou3BOAHBIX
125. TlepBooOpasHasi.

126. HWroroBas KoHTponbHast pabora No8 HWrorosas KoHTposbHAst pabota N8
127. HWrorosas KoHTponbHast pabora No8

128. AHaITI3 UTOrOBOI KOHTPOJIBbHOI pabOThL.

129. HepageHnctaa.

130. HepaBeHcTBa ¢ MOgyIIEM.

131. HepaseHcTBa ¢ napamerpamu.

132. Pelenre KOMOMHMPOBAHHBIX CHCTEM ypaBHEHHMIA.

133. Penenne TpUroHOMETPUYECKUX HEPABEHCTB.

134. Penrenne orapupMHIECKHX HEPABEHCTB.

135. HccnenoBanne GYHKIMHU C TIOMOLIBIO TIPOU3BOIHON

136. CreneHu 1 KOpHH.

137. CBoiicTBa cTeneHel.

138. Jlorapugmer.

139. CsoiicTBa n0rapuMoB.

140. O6o0maronmii ypok o Kypey anredpa v Hauana aHalusa.
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