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Pabouasi nporpamma

10 Y4eOHOMY IpeaMeTy «AJredopa»
10 xnace

(4 yaca B HemeJ1I0)

CocraBuTelb:

[[lexnanoBa Jlroqmuina BanepbeBHa,
Vyurtens MaTeMaTHKH,

nepBoi KBaJIM(UKAIIMOHHOW KaTeropuu
negarorndeckuu crax — 10 jger

c. OkTs10pbCcKOE
2022 .



AHHOTaUUs K padoyeil nporpamMmMme no yueoHomy kypey «Martemaruka. Ajiredpa u HavyaJia
aHaIu3a»

10 xaace

PaGouas mporpamma ydyeOHoro npenMera «Marematuka. AnreOpa 1 Hadajla aHAJIKM3a» Ha YPOBHE CPEIHETO
o01miero oOpa3oBaHMs COCTaBJIE€HA B COOTBETCTBMM C TPEOOBAHUSMHU K pe3yJabTaTaM CPEIHEro OO0IIero
o0pa3zoBaHusl, yTBEpkAeHHBIMU DeiepaabHbIM FOCYIapCTBEHHBIM 00pazoBaTenbHbIM cTanaapToM COO u Ha
OCHOBE aBTOpCKOM nporpamMmmbl— Mep3isik A. I'., [lononckuii B. b., Slkup M. C., byuko E. B. M. : Benrtana-
I'pag, 2017.
OO0mmii 00éM BpeMeHH, OTBOANMOrO Ha uzydeHue anreopsl B 10 kmacce 4 yaca B Hegento (136 dacoB B
ronu).
YpoBeHb U3ydYeHHsI MPOrPaMMBbI — 0a30BbIi

Peanuzanus pabodeil mporpaMMbl OCYIIECTBISIETCS C HCIIOJIB30BAHMEM Y4eOHO-MeTOIMYecKOro
KOMILIEKTA:

1. <MATEMATHUKA: anreOpa 1 Havana MaTeMaTH4YECKOTO aHalIM3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTudeckoro ananusa. 10 kimace» apropoB A.I'. Mepaisika, [I.A. Homuposckoro, B.b.
ITonskoBa B.M, Benrana-I'pag, 2017

OcHoBHbBIE pa3e/ibl IPOrPaMMBbI:

[ToBTOpEHME U paclIMpeHHEe CBECHUI O MHOXKECTBaX, MaTeMaTHuecKoi Jioruke U pyHkuusax (20 gyacos)

Crenennas ¢pyukmus (21 gac)

Tpuronomerpuueckue ¢pyHkuuu (21 gac)
Tpuronomerpuueckre ypaBHeHUsI 1 HEpaBeHCTBa (24 daca)
[IpousBoanas u e€ npumeHenue (33 vaca)



IlosicHuTeIbLHASA 3aMUCKA

PaGouas mporpamMma cocrtaBiieHa Ha OCHOBEe 3akoHa 00 oOpa3zoBanmm Poccuiickoit deneparuu,
®denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa cpeaHero (MOJHOro) OOMIero
oOpaszoBanusi, DenepanbHOr0 KOMIIOHEHTa TOCYIApCTBEHHOTO CTaHAapTa CpeaHEero (IOJIHOTO)
obmiero o0pazoBaHUsi, OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMBI CpelHero (TOJHOro) OOMIeTo
00pa3oBaHMsl MYHHIMIIAIBHOTO OO/PKETHOro  oOpasoBaTenbHOro  yupexxaeHus «Cpemasss
obmeobpaszoBarenbHas 1mkona Nedy c¢. OKTAOphCKOE, MporpaMMbl CpeaHero (MOJIHOTO0) OO0IIero
oOpasoBanus 1Mo Maremarrke, denepabHOrO epedHst yueOHUKOB, pekoMeHa0BaHHEIX MOHP® k
UCIIONIb30BaHUI0 B oOpaszoBarenbHOM mporecce OV B 2022-2023 yueGHOM TroAy, Ha OCHOBE
nmporpaMM 1o Matematuke 10 Kimacc cucteMbl «ANTOPUTM ycrniexa» usnarenbersa «Benranal pady»
aBTopoB A.I''Mep3msak, B.b.Ilononckuii, M.C.Axup,T. A. BypmucrpoBa «lIporpammsl
obmieoOpa3zoBarenbHbix yupexaeHuid. ['eomerpus. 10-11 xmacew» - «lIpocBemaue», 2020 r.
PaGouas mporpamma peanusyercs Ha ocHoBe YMK, co3maHHOro aBropamu yueOHMKA, CHCTEMBI
«Anroput™m ycmexa» Maremaruka: anreOpa M Hayala MaTEeMaTHYeCKOro aHaiu3a, TeOMETpHs.
Anrebpa wu wHavama anamm3a 10 kmacce: 0a30BbIM  ypOBEHb: Y4YEOHUK IS YYalIUXCs
obmieoOpazoBarenbHbIX  yupexkaeHuit/A.I . Mepsnsak, B.b.Ilomonckuii, M.CSxup - M.:
Benranal pad, 2020; TreOMETpHS 10: Y4eOHuK TUTSI 0011e00pa3oBaTEIbHBIX
yupexaenuit/A.I.Mep3insk, [[.A. Homuposckuii, B.b. [Tononckuii, M.C.Skup - M.: Benrana. 2-e
u3a. M.: Ilpocsemenue, 2020. Y4eOHMK COOTBETCTBYeT (heAepaibHOMY TOCYIapCTBEHHOMY
00pa3oBaTebHOMY CTaHIAPTY CpeaHero (IOJIHOT0) 001ero 0opa3oBaHusl.

Matematuka SBISETCSI OJJHUM W3 OMOPHBIX HIKOJIBHBIX MpeaMeToB. OAHON M3 OCHOBHBIX Ilesel
W3YYCHHS MATEMATHKU SBIIICTCS Pa3BUTHE MBIIUICHUS: THOKOCTh, KOHCTPYKTUBHOCTD,
KPUTHYIHOCTH. B mporiecce u3yueHuss MaTeMaTHKH IMKOJIBHUKHN YUaTCsl U3JIaraTh CBOM MBICITH SICHO
U HMCYEPIIbIBAIONIE, MPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBIMOJIHEHHS] MAaTEeMAaTUYECKUX
3amMced, YTO TO3BOJIIET Pa3BUBATh Yy YYAIIUXCS TPAMOTHYH YCTHYIO U MHCHMEHHYIO pEdYb.
3HAKOMCTBO C UCTOpPHUEH pa3BUTHUS MATEMATHKU KaK HAyKd (OPMHUPYET Y yUaIIUXCs MPECTaBICHUE
0 MaTeMaTHKe KaK 9acTH OOIeUeI0BEUSCKON KyIbTyphl. 3HAYMTEILHOC BHUMAHUEC B H3JI0KCHHUH
TEOPETHYECKOTO MaTepuana Kypca YAENSeTcs ero MOTHBAIMH, PACKPBITUIO CYTH OCHOBHBIX
MOHATHH, uael, MeTooB. O0yueHue MOCTPOSHO Ha 0a3e TEOpUH Pa3BHBAIOIIETO OOYYEHHUS, UTO
JOCTUTAETCS OCOOCHHOCTSMH W3JIOKEHUS TEOPETHYEeCKOro MaTepuana M YIpPaKHEHUSMU Ha
CpaBHEHUE, aHATN3, BBIJCIICHNE TJIABHOTO, YCTAHOBJICHUE CBSI3EH, Kiaccudukauio, 00001meHue u
cucremaruzanuio. Ocobo aKLEHTUPYETCS] BO3MOKHOCTb MPUMEHEHHSI TEOPETUUECKUX 3HAHUN IS
pelieHns 3aj1ad MPUKIAAHOTO XapakTepa. Bkiaa ydeOHOro mpeamera B JIOCTHXKEHUE Iieniei
cpenHero (momHoro) obmiero obpasoBanus. B cooTBercTBUmM ¢ DenepaibHBIM TOCYAApCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHIAPTOM CpenHero (MOJIHOTO) OO0mIero OOpa30BaHHUS OCHOBHBIC IIETH
3aBEpIIAIOIIETO dTara MKOJIHHOTO 00pa30BaHUs COCTOSAT:

* B 3aBeplICHUU GOPMUPOBAHUS Y 00YUAIOIIUXCS — CPEICTBAMU KYIbTYphI, HAYKH, HCKYCCTBA,
JUTepaTyphl — OOWmEeW KyJbTypbl W OTHOCHTEIBHO IIEJIOCTHOW CHCTEMBbl 3HAaHHM,
NesITeNIbHOCTEN U PECTaBICHUN 0 IPUPOE, OOLIECTBE U YEIIOBEKE;

* (opmupoBaHuE YCTOWYUBON MOTPEOHOCTH YUYUTHCS, TOTOBHOCTH K HEMPEPHIBHOMY
00pa3oBaHMIO, CAMOPA3BUTHIO, M CAMOBOCIUTAHHIO, K CO3HAATEIbHOW U OTBETCTBEHHOM
TPYJIOBOH AESITENLHOCTU Ha OJ1aro ceMbH, 0OIIECTBa U FOCYIapCTBa;



*  Pa3BUTUU MHIUBUAYAJIHHOCTH U TBOPUYECKHX CIIOCOOHOCTEW C yueTOM NpodecCHOHAIBHBIX
HaMEpEHUW, HMHTEPECOB U 3alpocoB OOyJaronmuxcs, HeooxoaumocTH 3(hPeKTUBHON
MOJITOTOBKU BBITYCKHUKOB K OCBOEHHIO IIpOrpamMm npodecCHoHaIbHOro 00pa3oBaHus;

* obecreyeHUH YCIOBUN OOY4YEeHHS M BOCIUTAHUS, COLMUAIM3AINK PA3BUTHUS 00YyYaroIlIuxcs,
(dbopMHUpOBaHUS TPAXKIAHCKOW WACHTHYHOCTH, COIMAJIBHOTO CTAHOBJICHUS JIMYHOCTH,
camopealli3alky B COLMAIBHO JJUYHOCTHO 3HAYUMOU JIEATEILHOCTH.

N3yueHne HMHTErpupoOBaHHOrO Kypca «MaTemaTuka» B CTaplled IIKOJIE OCYHIECTBISETCS Ha
06a30BOM ypoBHE. M3ydeHHe MTaHHOTO Kypca MMEET LENbI0 MOBBICUTH OOIIEKYJIbTYpHBI YPOBEHB
o0ydJaroIerocs 1 3aBepiaeT GopMUPOBAHUE OTHOCUTEIHHO IIEIOCTHON CHCTEMBl MATEMaTHUECKUX
3HAHUW Kak OCHOBBI JJsi JI00OW mpodeccCHOHANbHONW  JESTENbHOCTH, HE CBS3aHHOMN
HEIMOCPEICTBEHHO C MaTEMATHUKOM.
N3yuyenne MmaTeMaTHKHM KAK HHTETPHPOBAHHOI0 Kypca HANPABJEHHO HA I0CTHKEHHE
CJIeIYIOIIUX 1eJIei:

* OBJAJEHUE CHUCTEMOW MAaTeMaTUYECKUX IOHATUH, 3aKOHOB U METOJIOB, M3y4aeMbIX B
npeJienaax OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro (TIOJIHOT0) OOIIEeTo

o0pa3oBaHus;

* OCO3HaHHE U OOBACHEHUE POJIM U3YYEHHBIX MOHATUH, 3aKOHOB U METOJOB B ONHCAHUU U
HCCIIEIOBAaHUM PEATBHBIX MPOLIECCOB U SIBJICHMM; MOHMMAHME OCHOB aKCHOMAaTHYECKOIO
IIOCTPOCHUE TEOpUM; IMPEACTABICHHUE O MaTeMaTUYECKOM MOJECIUPOBAHUM U  €ro
BO3MOKHOCTSIX;

* OBJAJEHHE MATEeMaTUYECKOM TEPMHUHOJIOTMEW M CHUMBOJMKOW, HAYaJIbHBIMUA MNOHSATHSIMHU
JIOTUKU W IPUHLUIIAMU MaT€MaTUYECKOro OKa3aTelbCTBa; CAMOCTOSATEIbHOE IPOBEICHHE
JIOKa3aTENIbHBIX PACCYKICHUH B XOJ€ PEIICHNS 3a/a4;

* BBINOJHEHUE TOYHBIX U TNPUOJMKEHHBIX BBIYMCICHUH M NpeoOpa3oBaHUIl BbIpaXKECHHI,
pelleHre ypaBHEHUH U HEPaBEHCTB; PELICHUE TEKCTOBBIX 3a/1a4; UCCIIeAOBaHUE (DYHKIIMIA,
MOCTPOCHHE TpaUKOB; OLIEHKA BEPOSTHOCTH HACTYIJIEHHUS COOBITUH B HPOCTEHIIMX
CUTYyalusiX; HM300pa)K€HUE IUIOCKMX M IMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (GUTyp, HUX
KOMOMHAIIHI{; YTEeHHE FeOMETPUUECKUX YePTEXKEi; orrcaHue 1 000CHOBaHHE CBOWCTB PUIYp
Y OTHOILIEHUU MEXKy HUMH;

*  CHOCOOHOCTh NMPUMEHATh NMPUOOPETEHHbIE 3HAHUS W YMEHMS JJIs pelleHus 3a/1ay, B TOM
quclie 3a]a4 IPAKTUYECKOro XapakTepa U 3a/1a4 U3 CMEXHBIX Y4EOHBIX ITPEIMETOB.

OO0mas xapakrepucTuka y4e0HOro npeamera

VYueOHbIi npenMer «MaTtemaTHka: anredpa u Hayasia aHanu3a,

reoMeTpust (MHTETPUPOBAHHBINA KypC)», Aaiiee «MaTeMaTukay, iBJII€TCS UHTETPUPOBAHHBIM
y4eOHBIM ITPEIMETOM, OXBATHIBAIOLIMM OCHOBHOE COJIepKaHUE YUEOHBIX MTPEeaMETOB «Anredpa u
Hayvaja MaTeMaTH4ecKoro ananusa» u «l'eomerpus». OH nzydaeTcst TOJILKO Ha 6a30BOM YPOBHE,
obecrieunBas ypoOBeHb MaTEMaTHUECKOM MOJTOTOBKH B COOTBETCTBUH C ITPOEKTOM COAEPIKaHUS
®dyHnaMeHTaIbHOTO siipa ob1iero cpeaHero oopasosanus u Tpedosanus OI'OC k pezynpraram
OCBOEHHUS 00pa30BaTEeIbHON MPOTrpaMMbl. ITOT yueOHBINH MPEMET He MPenoaraeT CKoJIbKO -
HUOY/b CYIIIECTBEHHOT'O PACIIMPEHUS 003aTEIbHOTO COAepKaHHs 00yYeHHS U BBIXOJIa 33 PaMKH
TPaJULIMOHHBIX BUJIOB Y4EOHOH edaTeabHOCTU. B 3TOM CBS3U BHEYpOUHas KOJUIEKTUBHAS WU
MHIUBUAYaJIbHAS IPOEKTHAS U UCCIIEIOBATENIbCKas AESITEbHOCTD MPH €T0 U3yYeHUH He
MpeAyCMOTpPEHA, YTO, OJHAKO HE WCKIIFOYA€T  BO3MOXXHOCTH IMPUMEHEHUS
M3Y4YEHHBIX MATEMATUYECKUX METOJOB B IPOECKTHOU E€ATEILHOCTH MO CMEKHBIM ITPEAMETaM.

Pe3yabTaTrhl 0CBOCHHS Y4e0OHOI0 NIpeAMeTa.
JIMYHOCTHBIE Pe3yJibTAThI:



c(hOPMHUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX dTamax MCTOPUU M HanOOJIee BaXKHBIX
COBPEMEHHBIX TEHIEHIMSAX pPAa3BUTHS MaTeMaTH4YeCKOW HayKd, O MpodecCHOHaTbHON
NEeSATEIbHOCTH YYEHBIX — MAaTEMATHKOB;

CIOCOOHOCTH K ACTETUYECKOMY BOCIPHUITHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN,
pacCyX IEHHUI;

c(OPMHUPOBAHHOCTh MOTPEOHOCTH B CaMOpeaM3allid B TBOPYECKOW JESATCILHOCTH,
BBIPAXKAIOIIASCA B KPEATUBHOCTH MBIILICHUS, UHUIMATUBE, HAXOIYUBOCTH, AaKTUBHOCTH
MIPU PEIICHUHA MaTEMAaTUYECKHUX 3a/1a4;

HOTpe6HOCTB B CaMOO6pa3OBaHI/II/I, TOTOBHOCTBH IIPUHUMATE CaMOCTOATCIIBHBIC PCIICHN .

Me)l(l'[pe[[MeTHble pe3yJbTaThl:

(dbopMUpOBaHHE TOHATHIHOTO ammapara MaTeMaTHKd W yMEHUsS BHJETh TPUIIOKEHUS
MOJTYYEHHBIX MAaTeMAaTHYEeCKUX 3HAHWWU I OMHCAHUS W PEIIeHUs MpoOJeM B JIPYTrux
JTUCIUTIINHAX, B OKpYKAIOIIEeH KU3HH,

(dhopMUpOBaHNE UHTENIEKTYaIbHOM KYJIbTYphI, BBIPXKAIOIIEMCS B Pa3BUTUU a0CTPAKTHOTO
U KPUTHYECKOTO MBIIUICHUS, YMEHMsI pPAclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTINYATh TUNIOTE3Y OT (paKTa, MPUMEHSATh UWHAYKTUBHBIC U JICTyKTHBHBIC
CHOCOOBI pPacCyXKICHHM, CIHOCOOHOCTH SICHO, TOYHO M TPaMOTHO (OPMYyIUPOBATH U
apryMEeHTHPOBAHO U3JIaraTh CBOU MBICIU B YCTHOM U MMCEMEHHOW peuu;

dbopMupoBaHHe WHPOPMAIIMOHHOW KYJIbTYPhI, BRIPAKAOIIUMCS B YMCHHH OCYIIECTBIISATH
MOKCK, OTOOP, aHaTN3, CUCTEMATU3AlNI0 U KiIaccu(UKaIo HHPOPMAIUH, UCIIONb30BATh
pa3IYHbIC HCTOYHUKH WH()OPMAIIMH IS PEIICHUST YI4EOHBIX MPOOIeM;

dbopMUpOoBaHHE yMEHHsI MPUHUMATh PEIICHHE B YCIOBHUSX HEMOJHON M W30BITOYHON
nH(popManuu;

¢bopMupoBaHHE TPEACTABICHUNA O MPUHIMIAX MaTeMaTHYECKOrO0 MOJICTHPOBAHUS U
MPUOOPETEHNU HAYATbHBIX HABBIKOB UCCIIEIOBATEIBCKOM 1€ATEIHbHOCTH;

dhopMupoOBaHHE YMEHHS BUJIIETh pPa3JIMYHBbIC CTPATETUW PEIICHUS 3a/ad, MJIaHUPOBaTh U
OCYIIECTBIIATh JIEATEILHOCTh, HANPABICHHYIO HA WX PEIICHHE, MPOBEPSATh U OLICHUBATh
pe3yabTaThl AESTENBHOCTH, COOTHOCS MX C MOCTABJIECHHBIMU LIEJIAMH U JINYHBIM KU3HEHHBIM
OTIBITOM, a TaK)Ke MyOIMYHO MPEACTABIATh €€ Pe3yIbTaThl, B TOM YHCIIE C UCMOIB30BaHUEM
cpencTB MHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUMN.

IIpenmeTrHble pe3yabTaThl:

OOBSICHATh MJIEM U METOJbl MaTeMaTHKH KaK YHHBEPCAJIbHOIO sI3bIKa HAyKW M TEXHUKHU,
CpeACTBa MOJEIUPOBAHMSI ABJICHUN U IIPOLIECCOB;

000CHOBBIBaTh HEOOXOAMMOCTh PACIIMPEHUS YUCIOBBIX MHOXKECTB;

OMMHCHIBATh KPYr MaTeMaTHMUECKHUX 3a/ay, JUIsl pelleHUs KOTOPbIX TpeOyeTcs BBelEeHUE
HOBBIX MOHSTHH, MPOU3BOAUTH TOXKAECTBEHHbIC IPEe0OPa30BaHUs, BBIUUCIATh 3HAYCHUS
BBIPAKEHUI, pelllaTh ypaBHEHUS;

MIPUBOJIUTh MPUMEPHI PEalbHBIX SBJICHHUM, B TOM YHUCIE MEPUOJUYECKUX, HCIIOJIb30BAThH
TOTOBBIE KOMIIBIOTEPHBIE IPOrpaMMBbl JJI WUIIOCTPALlMU 3aBUCUMOCTEH, ONPENEIATh
3Ha4YeHHe (YHKIMHU MO 3HAYCHHUIO apryMEHTa, H300paxkaTb Ha KOOPIMHATHOW IJIOCKOCTH
rpaduKy 3aBUCUMOCTEH, 3aJaHHBIX OINKCaHUEM, B TaOIU4HON (dopme WiIn (OpMYIOH,
OIMCBIBATh CBOMCTBA (YHKLUH ¢ ONIOPOH HA X IPadUKH, IEPEUUCIIATh U UIUTIOCTPUPOBATD,
UCTOJB3Ys TpaHKH, CBOICTBA OCHOBHBIX AJIEMEHTAPHBIX (DYHKIINH, COOTHOCUTH pealibHbIC
3aBUCHMOCTH M3 OKpYXKAloIIEeW >KU3HU U U3 CMEXHBIX AUCLUUIUIMH C 3JIEMEHTapHBIMU
(GyHKLIMSAMU, J1EN1aTh BBIBOJIBI O CBOMCTBAX TaKUX 3aBHCUMOCTEH;

I/I306pa)KaTI> N OIMHUCBIBATH OCHOBHBLIC CTEPCOMETPUUCCKUE TCJIa, p€IIaTh MAaTEMATUUYCCKUEC
3aJa4u Ha HaXOXACHUC FeOMeTpI/I‘-ICCKI/Iﬁ BCIIMYHH,



* TPUBOAUTH MPUMEPHI MPOCTPAHCTBEHHBIX M KOJMYECTBEHHBIX XapPaKTEPUCTHK peabHBIX
00BEKTOB, JUIsl OIMCAHUS KOTOPBIX UCHOJIb3YIOT MaTEMAaTHUECKYI0 TEPMUHOJIOTHIO;

* OOBACHATH HAa IpUMEpax CyTh METOJOB MAaTeMaTHYECKOro aHalu3a JJIsl UCCIIeJOBaHMS
GyHKUMH M BBIYHCICHHA TUTOmAaAei Quryp, orpaHM4eHHBIX TpaduKamMu (YHKIHH,
OOBSICHATD TE€OMETPUUYECKHMII M MEXaHHYECKHH CMBICI HPOM3BOJHON, BBIYMCIATH
IIPOM3BO/IHBIE MHOTOWIEHOB, I10JIb30BaTbCsl IOHATHEM IIPOM3BOJHONW IIPU ONHCAHUU
CBOWCTB (YHKIIHUH;

*  IPUBOAUTH IPUMEPHI MPOLIECCOB U ABJICHUMN, UMEIOLUX CITy4aiHbIN XapakTep, HaXOAUTh B
IIPOCTEUIINX CUTYALHUSIX UX OKPYKArOLIEH KU3HU BEPOSITHOCTh HACTYIUICHUS CIIy4alHOTO
COOBITHS,  COCTaBIATH  TAONMMIBI  pacHpedeNiCHUS  BEpPOATHOCTEH,  BBIYHCIATH
MaTeMaTHYeCKOe O’KUIAHHUE CITy4yailHON BETUYNHBL;

* IPOBOJUTH JIOKA3aTEJbHbIC PACCYXKJEHHs MPH PEIIeHUH 33a1ay, OLEHHUBATh JIOTHYECKYIO
MPAaBUIBHOCTD PACCYKICHHIA;

*  OCYHISCTBJIATH HH(MOPMAIMOHHYIO TIepepabOTKy 3a/1a4yu, IEPEeBOIs HHPOPMAITHIO HA S3BIK
MaTeMaTHYECKUX CHMBOJIOB.

Conep:xkanue matemaTtudeckoro oopazopanms B 10-11 kinaccax
Cornacno ¢denepanbHoMy 0a3MCHOMY y4yeOHOMY IUIaHY Ha M3ydeHHe Marematuku B 10 kiacce
oTBoaUTCS HEe MeHee 204 yacoB U3 pacuera 6 4 B HEJIENIO, IIPU ATOM pa3JieJICHUE YacOB Ha U3YUYCHHE
anreOpsl ¥ TEOMETPUU CIISAYIONIEE:
136 yacoB OTBOJIMTCS Ha W3Y4YEHHME anreOpandeckoro Marepuaiga U 68 4acoB — Ha H3Y4YEHHE
reOMETPHUECKOro. Bcero KOHTPOIBHBIX paboT: 1Mo anredpe — 8 4., o0 TeOMETpHH — 5 4.
KonTtposnbHble paboThl HallpaBieHbl Ha MPOBEPKY YPOBHS 0a30BOI MOATOTOBKU YYAILIUXCS, a TAKKE
Ha auddepeHInpoBaHHYI0 MPOBEPKY BIaAeHUS (HOPMAIbHO-ONIEPATHBHBIM MaTEMaTHYECKHM
anmapaTroMm, CHoCOOHOCTh K MHTErpaIliy 3HAHUH 10 OCHOBHBIM T€MaM Kypca.
[IpomeKyTOUHBIN KOHTPOJIb 3HAHUK OCYIIECTBIIAETCS C IOMOIIBIO IIPOBEPOYHBIX. TemMaTH4eckoe 1
MIPUMEPHOE NMOYPOUYHOE MJIAHUPOBAHUE COCTABIEHO B COOTBETCTBUU C yueOHUKaMu: «Aareopa 10»,
Mepsmsik A.T'.Ilononckuii B.b, Axup M.C Mocksa «BenTana-I'pad», 2020.
- YueOoHo-MeToanueckoe ooecneuenue (YMK)
1. «Anredpa 10», Mep3ansik A.I',ITononckuit B.b, Sxkup M.C Mocksa «Benrtana-I"pad», 2020

2. Munaxtnueckue Marepuansl 10 xiacc, Mepsnsak A.I'Ilononckuit B.b, SAxup M.C Mocksa
«Benrana-I'pad», 2020

Tematuueckoe MIaHUPOBAHUE KOHKPETU3UPYET COJIEp:KaHUE MPEAMETHBIX TeM 00pa30BaTeIbLHOTO
CTaHJIapTa U JAaeT MPUMEPHOE pacrpeiesieHne yueOHbIX YacoB.

MeToabl A10CTHKEHMSA LeJ1eH

JlaHHas mporpaMma peanu3yercs Ipu COYeTaHUH Pa3sHOOOpa3HbIX (JOPM M METOI0B O0yUCHHMS:
Buowt obyuenus: O0OBSICHUTEIIBHO-PEIPOYKTUBHBIN, MPOOJIEMHBIN, Pa3BUBAIOIINHT,
JITOPUTMU3UPOBAHHBINA. POPMBI 00YUEHHUs: TPYIIOBBIC, (PPOHTAIBHBIC, MHIUBUYaIbHbIC.
Memooul 0b6yuenus: ClIOBECHbBIC, HATIISIHbIE, TPAKTUUYECKUE U CIICIIHATIbHBIC, TPOSKTHO —
HCCIIEIOBATEIBCKHUE.

Paboueii mporpaMMoii mpeyCMOTpPEHbI YPOKH 0000IIAI0IIET0 TOBTOPEHHS, KOTOPBIE IPOBOAATCS C

LEJIBI0 CUCTeMAaTU3allK 3HAHUN 0 TeMaM, Ui JOCTHXKEHUS Pe3yJIbTaTOB YPOBHS 0OY4E€HHOCTH,
111 OCYILLECTBICHUSI TEMAaTUYECKOIO KOHTPOJISL.

Jlanubie GOpMBI, METObI, BUJBI O0OYUEHHUS UCTIONB3YIOTCS COTJIACHO MHIMBUAYAIbHONW TEXHOJIOTUU
yUUTeNs W HaIpaBICHHOCTU Kiacca. Bce 3TO MO3BONIAET y4YMTENIO BapbUpOBaTh THIBI YPOKOB,
METOJINYECKUE TPUEMBI.

Jlnis IpoBEepKU 3HAHUH, YMEHHUH U HABBIKOB YUUTEJb UCTIONb3YET pa3Hble (POPMbI KOHTPOJISL:
TEKYILUN, IPOMEKYTOUHBIN, UTOTOBBIN; PEIPOAYKTUBHBIN U IPOAYKTUBHBIN.



Ucnons3oBanune UKT.

HopMmbl o11eHOK

1. Hopmbul oyerok nucbmenHvix pabom no mamemamuxe.

EI[I/IHBIG HOPMEI ABJIAAIOTCA OCHOBOH IMPpU OOCHKC KaK KOHTPOJIBHBIX, TAK U BCEX APYTUX MNCbMCHHBIX
pabot mo maremaruke. OHU OOECIIEUMBAIOT €IUHCTBO TPEOOBaHMIA K OOYYaIOUIMMCS CO CTOPOHBI
BCEX Y4YHUTENIeH 00pa30BaTeNbHOTO YYpeKICHUs. [IpUMeHsIT 3TH HOPMBI, YYUTEIb JOJDKCH
WH/IUBUIYAIbHO TIOJXOAUTh K OIEHKE KaXJIOW MHCbMEHHOH pabOThl ydalierocs, oOpaimiaTh
BHUMAHHUE HAa KQ4E€CTBO BBIITOJIHCHU S pa6OTBI B IICJIOM, a 3aTCM YIKC Ha KOJIMYCCTBO OH_II/I60K 1 Ha UX
XapakTep.

* Ommbka, MOBTOPSIOIIASCS B OJHOW pabOTe HECKOJILKO pa3, paccMaTpUBAETCs, KaK OJHA
OIIIMOKa;

* 3a opdorpaduueckre OmMUOKK OIEHKA He CHIpKaercs. OmHAako OmMOKM B HANMUCAHUH
MaTeMaTHYECKUX TEPMHHOB, YK€ BCTPEYAIONIMXCSA MIKOJbHUKAM KJIacca, JIOJIKHBI
YUYUTBIBAThCS KaK HEJ0YEThI B padoTe.

Hpu OUYEHKE NUCObMEHHbLX pa60m no mamemamuke pa3/1uqai0m:

* I'pyOble ommbku

*  Omubku

* Henouers!
K epybwvim oTHOCATCS OMIMOKM B BBIYHUCICHHSIX, CBUICTENHCTBYIOIIME O HE3HAHUHM TaOJHIIBI
YMHOXEHHSI M CJOXKEHHS, CBSI3aHHBIE C HE3HAHUEM alTrOpUTMa IHUCBMEHHOTO CIOXKEHUS U
BBIUUTAHUS, YMHOXKEHUS U JACTECHUS Ha OJJHO — WM JABY3HAYHOE YHCIIO U T.I., U SBHOM HEYMEHUU
MIPUMEHSTh, O HE3HAHUH MPUEMOB PEIICHHs 3a1a4, aHAJIOTHYHBIX paHee u3ydeHHbIM. Ecim rpyoast
omuOKa BCTpeyaeTcsi B padOTEe TOJBKO B OJHOM CIydae M3 HECKOJBKHX aHAJOTHYHBIX, TO IPH
OLIEHKE paboThI 3Ta OLIMOKA MOXKET OBITh IPUPABHEHA K HETPYOOH.
Heepybvie ommOKy: OMMOKY, CBI3aHHBIE C HEJJOCTATOYHO MOJIHBIM YCBOCHHUEM TEKYIIEro y4eOHOTO
MaTepuala, He BIOJHE TOYHO C(OPMYIHPOBAHHBINA BOIIPOC WIIH TOSICHEHUE TIPH PEIICHUH 33/1auH,
HETOYHOCTH IPHU BBIITOJHEHUH T€OMETPUUECKUX MOCTPOSHUH U T.II.
Heoouemamu cuntaroTcsi HepallMOHAIbHBIE 3aIMCH TIPH BBIYMCIICHUSIX, HEPALMOHAIBHBIE TIPUEMBI
BBIUUCIICHUH, NMpeoOpa3oBaHUi W pelIeHUH 3ajad, HeOpPEe)KHOE BBIMOJIHEHUE YEepTekeH u cxem,
OTJENbHbIC MOTPEIIHOCTH B (OPMYJIUPOBKE TOSCHEHMS WJIM OTBETa B 3a7aye, HEMOJIHOe
COKpallleHle ApoOeil Wi WIEHOB OTHOLICHMs, OOpallleHHe CMELIaHHBIX YUCENl B HEMPAaBUIIbHYIO
IpoOb TIPH CIIO)KEHUHM M BBIYUTAHWH, MPOIYCK HaWMEHOBAHHM, IEPECTaHOBKA IU(P MPH 3aMUCH
qrce, OMNOKH, JOMYIIEHHBIC TIPU TIEPETTHCHIBAHNH.
2. Oyenxa nucbmenHOU pabomul NO 8bINOIHEHUIO GLIYUCTUMENbHBIX 3A0AHUL U AN2eOpaAUdecKux
npeobpazosanull.
Onenka «5» ctaBUTCA 32 6€3yKOPU3HEHHOE BBIITOJHEHHE TMCbMEHHON paboTHl, T.€.: a)
€CJIN pelleHUE BCeX IPUMEPOB BEPHOE;
0) ecau Bce JEHCTBUA U NMPeoOpa30BaHMs BBIIOJIHEHBI MPaBUIbHO, 0€3 omHMO0K; BCE 3alUCH X0/a
peIIeHHsI PacIIOIOKEHBI TIOCIE0BATENIFHO, a TAaK K€ C/IeJaHa MPOBEpKa PEUICHUs B T€X CIydasXx,
Korja 3To TpeOyeTcs.
Onenka «4»craBuTcs 3a paboTy, B KOTOpOHM JOMyIlleHa OJHA OIIMOKa Herpybas WiIu JBa-TpH
He/lovueTa.
Onenka «3»CTaBUTCA B CIEAYIOMIMX CIIydasx:
a) ecu B paboTe MMEThCS O/IHA Tpydast omubKa U He OoJiee OJHOM HerpyOoit OTNOKY;
0) Mpu HAJTMYUH OJHOU rPyOOM OMTMOKH U OJHOTO — JIBYX HEJIOYETOB;
B) IIPH OTCYTCTBUHU I'PYOBIX OMIMOOK, HO TIPH HAJIMYUU OT JBYX IO YEThIPEX HETPYOBIX OIMMOOK;
I') IpY HAJIMYMU JIBYX HETpyObIX OIMOOK He Oojiee TpeX HEeA0UETOB;
1) IPH OTCYTCTBUU OLIMOOK, HO MPH HAJIMYUU YETHIPEX HEJ0UYETOB U O0Jiee HE0UETOB;



€) €CJI HEBEPHO BHITIONHEHO He 00Jiee MOJIOBUHBI 00beMa BCeil pabOTHI.

Onenka «2» CTaBUTHCS, KOTJAAa YUCIO OMMOOK MPEBOCXOIUT HOPMY, MPU KOTOPOH MOXKET OBITH
BBICTABJICHA MOJIOKUTENIbHASL OLIEHKA, UM €CJIM HEeTPaBHJILHO BBIMOJIHEHO MEHEE MOJIOBUHBI BCEH
paboTHL.

[Tpumeuanue: OneHka «5» MOXKeT OBITh IOCTaBIIEHA, HECMOTPS Ha HAJIWYHE OJHOTO — JBYX
HE/I0YETOB, €CITM YYCHUK JaJl OPUTHHAIIBHOE PEIIeHUE 3aJaHHH.

3.Oyenka nucbMeHHOU pabomvl Ha peuterue meKCmosbix 3a0ay

OreHKa «5»CTaBUTHCS B TOM ClTy4yae, KOT/ia 3a/jaua peleHa MpaBmIbHO: X0/ PEIICHHS 33/1a4H BEpeH,
BCE JICHCTBUS M MpPeoOpa3OBaHUs BBHIMOIHEHBI, BEPHO U paIlMOHAJIBHO; B 3a/aye, peraeMou ¢
BOIIPOCaMH WJIH MOSICHEHUSIMU K ISHCTBUSAM, JaHbI TOYHBIE U TPaBUIIbHBIE ((OPMYIMPOBKH; B 33/1a4€,
pemaeMoil ¢ TIOMOIIBIO YpaBHEHHS, JaHBl HEOOXOIMMBIC TMOSCHEHHs;, 3alHCH IPaBHIbHBI,
pacIoyIo’KeHbl TIOCIIE0OBATEIbHO, JaH BEPHBIM HCUEPIBIBAIOIIMN OTBET HA BOMPOCHI 33Jauu;
CclielaHa MPOBEPKa PEHICHHUSI.

OreHka «4»CTaBUTHCS B TOM CIIydae, €CIIU MPH MPABUIHLHOM XO/JI€ PELICHUS 33/1a4H JOMYIICHA OHA
HerpyOast ommoKa Win JjBa — TPH HEJO0YeTa.

OneHka «3»CTaBUTHCS B TOM CITydae, €CIIM X0/ PEIICHHS TPABUIICH, HO JOMYIICHBI:

. OnHa rpy6as omubka u He 6ojee o1HON He rpy0oii;

. Onna rpy0as ommoOka 1 He 6oJiee ABYX HEIOYETOB;

. Tpu — "eTbipe HerpyObIe OMIMOKH TPU OTCYTCTBHH HETOYETOB;

JlomyiieHo He OoJiee MBYX HETPyOBbIX OMIMOOK M TPEX HEJA0UYETOB;

. bornee Tpex HEOYETOB TPU OTCYTCTBHH OIIHUOOK.

OreHKa «2»CTaBUTHCS B TOM CITydae, €CIIM YUCIIO OINOO0K MPEBOCXOIUT HOPMY, TIPU KOTOPO OBITH
MOJKET BBICTABJICHA MOJIOXKHUTEIbHAS OLICHKA.

4.0Oyenxa KOMOUHUPOBAHHBIX NUCLMEHHBIX pAOOM NO MameMamuKe

ITucbmenHas pabora, MoAJIeKaIas OLEHUBAHUIO, MOXKET COCTOSTh U3 3ajjad U MpUMepoB. B Takom
cllyyae MpernojaBarellb CHavaia JaeT MPeJBapUTENIbHYIO OLEHKY KaXJI0i yacTu paboThl, a 3aTeM
00IIyT0, pYKOBOJICTBYSIChH CICAYIOIINM:

* Ecnu 06e yacTu pabOTHI OLIEHEHBI OJIMHAKOBO, TO Ta OLICHKA JIOJDKHA OBITH 0OIIEH /T BCeit
paloThI B LIEJIOM;

* . Ecnu ouenku yactedl pasHATcs Ha oauH 0ami, TO 3a paboTy B IEJIOM, KaK IPaBUIIO,
CTaBUTHCS 0ajll, OLIEHUBAIOIINN OCHOBHYIO YaCTh pabOThI;

* Ecnu ogHa yacTh paOOTHI OlIEHEHA 0aioM «S5», a apyras — 6ayiom «3», TO MperogaBaTelb
MOKET OIICHUTh TaKyl paboTy B LEJIOM OamioM «4» MpH YCIOBHM, YTO OLEHKA «5»
MIOCTaBJIEHA 32 OCHOBHYIO YacTb palboThI;

* Ecnu onna u3 yacteil paboThl onieHeHa 6ayuioM «5» win «4», a nIpyras — 6auiom «2» win
«1», TO IpernoaaBaTeab MOXKET OLIEHUTD BCIO pabOTy 0amioM «3» MpHU YCIOBUHU, UTO BbICIIAS
W3 JIBYX NAHHBIX OIEHOK TOCTaBJIEHA 32 OCHOBHYIO YacTh PaOOTHL. 5. OQyenka meKywux
NUCbMEHHBIX pabom

[Ipn omeHke MOBCEAHEBHbIX OOydaromMX padOT MO MaTeMaTUKe Y4YUTEIb PYKOBOACTBYETCS
YKa3aHHBIMH HOPMaMH OIIEHOK, HO YYHTBIBAET CTEIEHb CaMOCTOSTEIBHOCTH BBITOJHEHHS PadOT
YUYAIAMHUCS.

OOyuaromye NUCbMEHHbIE paOOThl, BBINOJIHEHHbIE YYalIUMHCS BIIOJHE CaMOCTOSITENIbHO C
MPUMEHEHHEM paHee M3YYCHHBIX M XOPOIIO 3aKpPETUICHHBIX 3HAHWH, OICHUBAIOTCS TaK Ke, Kak U
KOHTPOJIbHBIE pabOTHI.

OOyuaromue NHCbMEHHbIE PadOThlI, BBITOJHEHHBIE BIOJHE CAMOCTOSTENBHO, HAa TOJBKO YTO
M3yYEHHBIE U HEJIOCTaTOYHO 3aKpEIICHHBIE MTPaBHUiia, MOTYT OLIEHUBATbCS MEHEE CTPOTO.
[TuceMeHHBIe paboOThI, BBINOJHEHHbIE B KJacce C TMpeABapUTENIbHBIM pazdopoM UX TOJ
PYKOBOJICTBOM YUHUTEJsI, OLIECHUBAIOTCS O0Jiee CTPOro.



YuyeoHo — TeMaTnueckuii miian 10 kiacca.

Neni/

HaumeHnoBanue paznenos

Copnepxanue mateprana

Komnuuectso
4acoB

IToBTOpEHME U pacipeHne
cBesieHui 0 QpyHKIMK

DneMeHTapHbie QyHKIMH. MccnenoBanne QyHKIIHMA
Y TIOCTPOEHHUE UX TPaPUKOB dJIEMEHTAPHBIMU
MeToamMu. OCHOBHBIE CLIOCOOBI MPeoOpa30BaHUS
rpa¢ukoB.ITonsarue oOpatHo# PyHKINH.
PaBHOCHIIBHBIE TTPE0Opa30BaHUs YpaBHEHUI U
HEepaBeHCTB. MeTOo/1 HHTEPBAJIOB.

144

Crenennast QyHKIUsA

[Mousitue GyHkmu U eé rpaduka. OyHKIUsS y=x".
[Tonsitue kopus crenenu n. Kopuu ueTHOU 1
HEYETHOM creneHeil. ApudmeTuyecKkuii KOpeHb.
DyHKIMSA KOPHS N-U CTETIEHU U3 X.

CrerneHs ¢ palMoHalIbHBIM NOKa3aTeneM. CBoiicTBa
CTENEHH C PallMOHAILHBIM NOKa3aTeseM. [lonsaTue
CTEIEHHU C PALIMOHAJIBHBIM MTOKa3aTeseM.
WpparmoHanbHble YpaBHEHHS.

234y

Tpuronomerpryeckue
GyHKIIH

[Tonarue yrna. Pannannas Mepa yria.
Omnpenenenue cuHyca 1 Kocunyca yria. OCHOBHbIE

bopMyITBI TS CHHYCa U KOCHHYCa yTiia . ApKCHUHYC.
ApPKKOCHUHYC.

Onpenenenne TaHTeHca U KOTaHTeHca yriia.
OcHoBHBIE (OPMYJIBI JJIs TAHTCHCA M KOTAaHTEHCA .

ApkTaHrenc. ApKKOTaHTEHC.

Kocunyc pasHoctu 1 KOCMHYC CyMMBI IBYX YIJIOB.
DopmMyIibl ISl TOMOJIHUTENbHBIX yrioB. CUHYC
CYMMBI U CUHYC Pa3HOCTH JIByX yriioB. Cymma u
Pa3HOCTh CUHYCOB U KOcUHYCOB. Dopmyiibl asist
JIBOMHBIX U MOJIOBUHHBIX yIi0B. [IponsBenenue
CHHYCOB U KOCUHYCOB. @OpMYJIBI AJI1 TAHTE€HCOB.
Oyukims y = sin X. DyHK1HA y = cos X. OyHKIus y
= tg x. OyHKIHA y = Cctg X.

354

Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA

[IpocTeiiine TPUrOHOMETPUUECKHUE YPABHEHHUS.
VYpaBHeHus, CBOAALIMECS K IPOCTEHIINM 3aMEHOMN
HeusBecTHOro. [IpuMeHeHne OCHOBHBIX
TPUTOHOMETPUYECKUX (popMyIT I peLIeHus
ypaBHeHui. OtHOpoaHbIe ypaBHeHus. [IpocTeiimue
HEPaBEHCTBA I CUHYca U KocuHyca. [Ipocreiine
HEPaBEHCTBA Ul TAHT€HCA U KOTAaHT€HCA.
HepageHcTBa, cBOIAMMECS K IPOCTEUIINM 3aMEHOU
HEU3BECTHOr0. BBeleHnEe HEU3BECTHOIO YIIA.

224y

IIponsBonHas u ee

[TonsiTHE BEPOSTHOCTH COOBITHSL.

324

NPpUMCHCHHUC

CaoiicTBa BeposTHOCTeH. OTHOCHUTENBLHAS YaCTOTa
coObITHA. Y CIIOBHAS BEPOSTHOCTb.
Hesasucumeie coOsiTist. bunom HeroToHa.

[ToBTOpeHue kypca
anreOpsl U Havajl
MaTEeMaTHYECKOro aHaIu3a

HeKOTOpBIC CBCACHUA U3 INIaHUMCTPUU.
BBenenue B cTepeomMeTputio.

[TapanneapHOCTh MPSAMBIX U TNIOCKOCTEN.
[leprieHAMKYIAPHOCTH MPSAMBIX U IIIIOCKOCTEN.
MHOrorpaHHUKH.

Kypc anrebpsr n Hagan ananmsa 3a 10 kmacc.

10u

Htoro 136 4.




Conep:xanue kypca matematuxku 10-11 kinacca:
AnreOpa n Hayana MaTeMaTHIECKOTO aHAIN3A!

. MHorowieHsl OT OAHON nepeMeHHOoN. Yncno kopHelt MHOorowieHa. KBajpaTHbie KOpHH.
Jenenne MHOrowieHa ¢ octatkoM. Teopema be3y. PannoHanbHbIe KOPHU MHOTOYJIEHOB C LIEJIBIMH
kodpdumenTamMmu. Pa3noskeHne MHOTOWICHAa ¢ IedbiMA  Kod(hduimeHTaMu Ha MHOXHUTEIH.
[IpuMeHeHne TeOprH MHOTOUWICHOB K PEIICHHUI0 alreOpandyeckux ypaBHEHUH.

° MOTI/IBI/IpOBKa BBCJICHUS KOMINUICKCHBIX YHCCII, 0COOEHHOCTH MHOKECTBA KOMITJIEKCHBIX
YHCCII. I[eﬁCTBI/ITCJIBHaH N MHHUMasd 4aCTb, MOAYJIb U apr'yYMCHT KOMIIJIEKCHOI'O YK CJIa. Kommnexcuas
IIOCKOCTh. I COMETPUUCCKAass HMHTCPIIPETALNA KOMILICKCHBIX YHKCCII. HpI/IMCHeHI/Ie KOMIIJIICKCHBIX
YUCCII.

. OcHOBHBIE CBOWcTBa (QYyHKIMA. MOHOTOHHOCTH, OTPaHUYCHHOCTh, YETHOCTh H
HEYETHOCTb, MEPUOAMYHOCTh. TOYKM MakcuMyMa M MHUHMMYyMa. [IOHATHS O HENpepbIBHOCTH
¢ynkuun. [IpomMexyTKH 3HAKOIIOCTOSHCTBA HETIPEPBHIBHOW (GyHKIMH. MeTo1 HHTEpBAJIOB.

. MHorouseH, rpaguk MHOTOWIEHA.

. Kopenp wnenoii crenenu. CreneHb ¢ ApOOHBIM Iokas3areneM. [loHATHE O cTenmeHu ¢
UppalOHaIbHBIM MOKa3zaTeneM. JleiicTBust co creneHsaMu. MOTHBUPOBKA BBEJICHHUS JOrapumMoB.
[Tonsitue norapudma. Jeiictus ¢ norapudpmamu. Yuco e.

. ITpeoOpaszoBanue BbIpaKEHU, COACPIKALINX PAJAUKAIIbI, CTEIICHN U JIOTapU(MBI.

. CrenenHast GyHKIHS C IIEITBIM U IPOOHBIM ITOKa3aTeneM, ee cBoicTBa U rpaduk. [lonstue
00 obpatHo# pyHkimu. [TokazarensHas u norapudmudeckas GyHKIUHN, UX CBOWCTBA U T'paQUKH.

. Pemenue ypaBHEHM, colep)KalluX paauKaibl, CTENEHHbIE, JOrapupMuiyecKkue Hu
nokKasarenbHble (yHKIUH. Perenne npocTedmx 1 1orapuMuueckux HepaBeHCTB.

. Tpuronomerpuueckue QyHKIUH, UX cBoWcTBAa M Trpaduku. COOTHOLICHHS MEXIY
TPUTOHOMETPUYECKUMHU (YHKLUUSAMU OJHOro aprymeHta. ®opmynsl npuseaeHus. Dopmyis
clokeHus1, ABoWHoro yria. IIpeoOpa3oBaHue BBIpaXKEHMH, COAEPIKAIIMX TPUTOHOMETPUUYECKHE
GyHKIMU. ApKCHHYC, apKKOCHHYC, apKTaHICHC, apKKOTaHTeHC uucia. PerieHue npocTedimmx
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

. ITpeoOpaszoBanue rpadukoB HyHKINII;

. [MonssTme  mpenmena  mocnenoBarenbHOCTH. CyMMa  OECKOHEYHO  yOBIBaromieit
TEOMETPHUUYECKOM IPOrpeccuu.

. [Tpupamenne aprymenra, npupamieane Gysaknuu. [loastre o mponsBogHON QyHKITUU B
TOYKE.

['eomeTpuueckuii u puzrueckuii cMbIca npou3BoAHOMN. [Ipon3BoOHbIE TTEMEHTAPHBIX (PYHKIIHHA.
[IpaBuna quddepeHuupoBaHusi CyMMBbI, TPOU3BEIEHUS, YaCTHOTO. [Ipon3BoaHas CI0KHON (QYHKIIHH.

. MeTton maremaTHueckod MHAYKUIMU. JlocTaTouHble yciaoBHsl Bo3pacTaHus (yObIBaHUS)
¢byukmu. HeoOxoaumble ycaoBHsS MakCUMyMa 1 MUHUMYMa. JIOCTaTOYHbIE YCIOBUSA MaKCUMyMa U
MuHuMyMa. MccnenoBanue pyHkuuii u nocrpoenue rpaduxos. Mcnonb30BaHue CBOMCTB (GyHKIMIA
NP peIIeHUH 33a]a4, B TOM YHCie (PU3NIECKUX U T€OMETPUUYECKHX.

. [TonsatHe 00 ompeneneHHOM HWHTErpaje KakK IUIONIaJyd KPUBOJIMHEHHOW TpareruH.
®opmyna Hetorona — JleitOnuma. [lonstue o mepBooOpazHoit. ['eomerpudeckoe n uzmueckoe
IIPUJIOKEHUE  OIPENEICHHOIO HMHTerpasa. 0 Bsibopku, coueranus. buHOMUHaTBHBIE
koa¢urmentel. burom Heiorona. Tpeyromsuuk [lackans u ero cBoiicTBa.

. Omnpenenenve u npumepbl ucnbiTanuid bepuymm. @opmyna sl BEpOSTHOCTH 4YUCIa
YCIEXOB B cepuH UcTbITaHUl bepHyin. MaremaTuueckoe 0KuAaHue Yucia yCIeXoB.



. [Ipumepsl ciydallHbIX BenWYMH. He3aBUCUMOCTH CIy4YallHBIX BEJIMYMH U COOBITHH.

HpI/IMepIJI CHy‘—IaI‘/JIHBIX BelIM4YMH. MaTeMaTuuecKoe OXHUAaHUEC U JUCIICPCUs cnyqaﬁHoﬁ BCJIMYUHEI.

[IpeacraBnenre 0 reoOMETPUUYECKON BEPOSITHOCTU. PerieHune mpocTediinx MpUKIAIHBIX 3a]a4 Ha
re€OMETPHUYECKNE BEPOSTHOCTH.

ILnanupyemsie pe3yibTaThbl 00yyeHuss MaTtemMaTuku B 10-11 kinaccax
B pezynomame uzyuenus mamemamuxu 6 cmapuieli wKoJjie yuaumuiics Hayyumcsi.

Anredpa 3uamov/nonumams

3HAUYEHUE MATEMaTUYEeCKOM HAyKU IS PelIeHUs 33a/a4, BOSHUKAIONIMX B TEOPUU U MPAKTUKE;
[IMPOTY U OTPAHUYEHHOCTh MPUMEHEHHS MATEMAaTHUYECKIX METO/IOB K aHAJIN3y U UCCIIE0BAHUIO
MIPOILIECCOB U SIBJICHUI B IPUPO/JIE M OOILECTBE;

3HAYCHUC NPAKTHUKHU W BOIIPOCOB, BOSHUKAIOIINX B camoit MAaTC€MAaTHKE, AJIA (bOpMHpOBaHHH n
pa3BUTHUA MaTeMaTUIEeCKOM HaYyKU;

HUJACU PACIIMPCHUA YHUCIOBBIX MHOXCECTB KaK crocoba NMOCTPOCHUA HOBOI'0O MaTCMAaTHYCCKOI'O
armapara Jjid pelICHUs IMPAaKTUICCKUX 3a1a1 U BHYTPCHHUX 3a/la4 MaTCMATUKH,

3Ha4YeHHE U/ICH, METO/I0B U PE3YyIbTATOB alTeOpbl 1 MAaTEMAaTUYECKOTO aHAJIN3a JIJISl IOCTPOCHUS
MoJieJIel peabHBIX MPOIIECCOB U CUTYAIIUIA;

BO3MOXXHOCTU T'COMETpUU JIsI OIMCAHHUA CBOICTB pPCAIbHBIX MPEAMETOB U WX B3aWMMHOTO
PaCIIOJIOKCHHUA

YHI/IBepCaJ'IBHHﬁ XapaKTCp 3aKOHOB JIOTUKH MATCMATUYCCKHUX paCCY)I(,Z[QHPlﬁ, HUX IPUMCHUMOCTD
B pa3JIMYHbIX 00J1aCcTSIX YeI0BEYECKOM ACATCIbHOCTH,

pas3Iniaune Tpe6OBaHI/II>‘I, MNPpEABABILICMBIX K JOKA3aTCJIbCTBAM B MATCMATUKC, CCTCCTBCHHBLIX,
COMAJIbHO-39KOHOMHWYCCKUX U TYMAHUTAPHBIX HAYKaX, HA IIPAKTUKE,

POJIb AKCMOMATHKU B MATCMATHUKEC, BO3MOKHOCTL ITOCTPOCHHUA MATCMATHYCCKUX TeOpI/Iﬁ Ha
aKCHOMAaTUYECKOMU OCHOBC; 3HAQYCHHUC AKCUOMATHKU I OPYTIHUX obnacTeil 3HaHHMS U JIIA
IMPAKTUKU,

BCPOATHOCTHBIX XapaKTEP Pa3JIMYHBIX IMTPOLUCCCOB U SaKOHOMepHOCTCI\/’I OKpYy’Karomiero Mmupa.

YucsoBble 1 0yKBEeHHbIE BhIPAsKEHUS, YMETh:
BBITOJIHATH apu(PMETHUECKUE IHCTBUS, COUETask YyCTHBIE U TUCbMEHHBIE TPUEMBI, IPUMEHEHHE
BBIYMCIINTENBHBIX YCTPONCTB; HAXOAWTHh 3HAYEHUS KOPHS HATypajbHOU CTENEHH, CTEIIEHH C
palMOHAJIbHBIM ITOKAa3aTECJIEM, norapnq)Ma, HCIIOJIB3Ys MTPpU HCO6XOIII/IMOCTI/I BBIYHCJIIMTCIIbBHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKOW U MPUKUAKON MPH MPAKTUYECKUX PaCUETax;

HpI/IMeHSITB IOHATHSA, CBA3AaHHBIC C NCINMOCTBIO IICJIBIX YHCEII, HpI/I pCHIeHI/II/I MATCMATHUYCCKUX
3a1aq;

HaxXOAUTh KOPHM MHOTOYIEHOB C OJHOM NEPEMEHHOW, pPacKIJIaIbIBaTh MHOTOWICHBI Ha
MHOKHUTEIIHN;

NPOBOJHUTH NMPEOOPA30BAHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKECHHUI, BKIIOYAIOMIUX CTEICHH,
panuKanbl, J0rapu(Mbl 1 TPUTOHOMETPHUYECKHE (DYHKIINY;

UCNONb308AMb  NPUODPEMeHHble 3HAHUS U YMEHUs 6 NpAKMUYeCKOU OesmelbHOCmu U
NOBCEOHEBHOU JiCU3HU OJis. TIPAKTUIECKUX pacueToB 1o (opmMmyniaM, BKIo4as (OPMYIIHI,
COJICpKAIINE CTETICHHU, PAJAUKAaJIbI, JIOrapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIUH, UCTIONB3YS
NpU HEOOXOMMOCTH CIIPABOYHBIE MAaTEPHAIIBI U MPOCTEHIITNE BEIYHCIUTEIbHBIC YCTPOICTBA;

DyHKIUM U TPAPUKH, yMETh:
" OIpeNeNsATh 3HaueHNe (PYHKLMHU 10 3HAYSHHUIO apryMeHTa NP pa3IndHbIX CrlocoOax 3aqaHus
bynxuuy;



CTPOUTH rpaUKH U3YUEHHBIX (DYHKIUI, BHINOIHATH MpeoOpa3oBaHus rpadukos;
OTIHCHIBATH 110 TpapuKy U 10 (hopMyIie TOBEIEHNE W CBOHCTBA (YHKIIN;
pelaTh ypaBHEHUs, CHCTEMbl ypaBHEHWIl, HEPaBEHCTBA, KCIIOJb3Ys CBOMCTBA (YHKIUH M HX

rpaduiecKue mpeICTaBIeHuUs;

UCNONb306aMb NPUOOPEmeHHble 3HAHUSA U YMEHUs 8 NPAKMUYECKOU 0eslmeIbHOCMU U NOBCEOHEBHOU
JCU3HU OJiA: ONHUCAHUS U HCCIENOBaHUSA C IOMOINBIO (YHKIMH peanbHBIX 3aBUCHUMOCTEH,
MpeJICTaBICHUs UX rpaduuecKku; HHTEpIpeTau rpa@uKoB peaibHbIX MPOIECCOB;

Hauana MmaTeMaTH4e€CKOIr0 aHaJIu3a, yM€Th:

HaXOJUTh CyMMY OECKOHEYHO yOBIBAIOIIEH T€OMETPHUYECKHI POTPECCHH;

BBIYUCIIATh IPOU3BOJHBIE M TEPBOOOpa3HbIE AIIEMEHTAPHBIX (YHKLIMM, NpUMEHss MpaBuia
BBIUUCIICHHSI TIPOU3BOIHBIX U MEPBOOOPA3HBIX, HCIOIB3YSI CIIPABOYHBIE MAaTepHAIIBI;, [] HCCIEI0BAT
(YHKIUHU U CTPOUTh UX I'paUKU C MOMOINBIO MPOU3BONHOW; [l pemaTs 3aJauu ¢ MPUMEHESHHEM
ypaBHEHHs KacaTeJIbHOH K rpaduKy (QyHKIINH;

peuaTh 3aaa41 Ha HAXOKACHUC HanOOJIBIIET0 U HAMMEHBIIETO 3HAYECHHS (1)YHKLII/II/I Ha OTPEC3KE;

BBIUUCIIATH IJIOUIAb KPUBOJIUHEHHON TpaneLny;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUs 8 NPAKMUYECKOU 0esimenlbHOCMU U NO8CEOHEBHOT
JHCU3HU OJ1: PEIICHHS TEOMETPUYECKUX, PU3NUECKUX, SKOHOMUYECKHX U APYIUX NPUKJIAIHBIX 337124,
B TOM 4HCJIE 3a/7ad Ha HauOONbIIME M HAUMEHbIINE 3HAYEHUs C NPUMEHEHHEeM armapara
MaTEMAaTUYECKOr0 aHaln3a; YPaBHEHUS H HEPABEHCTBA, YMETh:

pemiaTh paloHalbHbIE, IIOKa3aTelIbHbIe W JorapudMuyeckue ypaBHEHHS U HEpaBEHCTBA,
HppalOHAIbHBIE U TPUTOHOMETPUUECKUE YPABHEHMSI, UX CUCTEMBI;

JI0Ka3bIBaTh HECJIOKHBIEC HEPABEHCTBA;
pemaTh TEKCTOBBIE 337a4M C IOMOIIBIO COCTABJICHUS YpaBHEHUH, 1 HEPABEHCTB, HHTEPIIPETUDPYS
pe3ysbTaT C yueTOM OIpaHMYEHUI YCIIOBUS 3a/1a4H;

n300pakaTh Ha KOOPJAUHATHON INIOCKOCTH MHOKECTBA PELICHUI YPABHEHUM U HEPABEHCTB C ABYMS
NEPEMEHHBIMU U UX CUCTEM.

HaXOJHUTh NPUOIMKECHHBIE PEILICHNS YPaBHEHUH U UX CHCTEM, UCHOIb3Ysl rpapuyecKuil MeToz;
pemaTb ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBbl C IPUMEHEHHEM TIpaUuecKuX IMpeICTaBICHH,
CBOWCTB (DYHKIIHI, IPOU3BOHOM;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUs 8 NPAKMUYECKOU 0esimenlbHOCMU U NO8CEOHEBHOT
JHCU3HU OJ11: TIOCTPOCHUS U UCCIICAOBAHUS MIPOCTEHIIIMX MaTEMaTHYECKUX MOJIEIeH;

JJ1eMeHTBI KOMﬁI/lHaTOPI/lKI/l, CTATUCTUKHU U TCOPUHA BQPOHTHOCTeﬁ, YMETH:

pelate NpocTeine KOMOMHATOPHBIE 3aJauyd METOAOM Iepedopa, a TAKKEe C HUCIOJIb30BAHUEM
n3BeCTHBIX (hopmyn, TpeyrompHuKa [lackans; BeMMCIATE KOd(pduuueHTsl OuHoma HproToHa 1o
(dopMyIie u ¢ UCTIONIb30BaHUEM TpeyroiabHUKa [Tackans;

BBIUUCIISATH BEPOATHOCTH COOBITHIT HA OCHOBE MOJICUETA YHUCIIA UCXOI0B (POCTEHINNE CIydan);
UCNONb306aMb NPUOOPEmeHHble 3HAHUSA U YMEHUs 8 NPAKMUYECKOU 0esimeabHOCMU U NOBCEOHEBHO
JHCU3HU OJIA1: AHAJIM3A PEAVIbHBIX YMCIIOBBIX JIAHHBIX, PEACTABICHHBIX B BUJE IUArpamMmm, rpauKos;
JUIA aHaIKM3a MH(QOPMALIUK CTAaTUCTUYECKOTO XapakTepa.

Baagers KoMIIleTEeHIUSIMM

y4e0HO — IM03HABATEIHHOM;
LIEHHOCTHO — OPUEHTAMOHHOM;

pedIeKCUBHOM;

KOMMYHUKaTHBHOM; U mHdpopmaimonnoii; [ conuanbHo — TpyI0BOM.



YuedHO — MeTOIlI/I‘IeCKl/Iﬁ KOMIIJIEKT.
Y4eOHUKH B TIEYaTHOM 1 3JIEKTPOHHOU (popme:
1. Mepansak A.I'., Homuposckuii J[.A., [lononckuii B.b., Sxkup M.C. «MaremaTuka: anrebpa u
HayaJjia MaTeMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa 1 Hayaia MaTeMaTH4ecKoro anainusa. 10 kiacc.
bazoBblit ypoBeHbY». Y4eOHUK Ui ydanuxcs o01ieo0pa3oBaTeIbHbIX OpraHU3alHii;
2. Mepznsak A.I'., Homuposckuii JI.A., Tlomonckuit B.b., fAkup M.C. «Matemaruka: anredpa u
Hayajla MaTeMaTHYeCKOro aHAIN3a, TeoMeTpHs. AnreOpa 1 Hayaja MaTeMaTudeckoro aHanusa. 11 kiacc.
bazoBblit ypoBeHbY». YUeOHUK I ydanuxcs o01ieo0pa3oBaTeIbHbIX OpraHU3altii;
3. Mepansak A.I'., Homuposckuii J[.A., [lononckuii B.b., SIxkup M.C. «MaremaTuka: anrebpa u
Havajla MaTeMaTHYECKOTo aHan3a, reometpus. ['eomerpust. 10 kimacc. ba3oBbiii ypoBeHbY. Y4eOHUK 1715
ydanuxcs 001eo0pa3oBaTeIbHBIX OpraHU3aIlHii;
4, Mep3msik A.I'., Homuposckwuii JI.A., ITomorckuit B.b., SIkup M.C. «MaremaTuka: anredpa u
Hayajla MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus. 11 kinacc. ba3zoBbiit ypoBeHbY. Y4eOHUK 17151
y4dammxcs o0meo0pa3oBaTeabHbIX OpraHU3aIii.
MeTtoaudeckue mocoous:
1. bynxo E.B., Mep3nsak A.I'., Homuposckuii [I.A., ITononckuit B.b., fIkup M.C. «Maremartuka:
anredbpa M Hayajda MaTEeMAaTHUYECKOIO aHaiu3a, reomeTpus. Anredpa M Hayaja MaTeMaTHYeCKOIo
ananmsza. 10 kmacc. ba3oBeiil ypoBeHbY. MeToanueckoe mocooue;
2. bynko E.B., Mep3nsak A.I'., Homuposckuii [I.A., ITononckuit B.b. Slkup M.C. «Matemaruka:
anrebpa M Hayajga MaTEeMAaTHUYECKOro aHalIu3a, reomMeTpus. Anredpa M Hayaja MaTeMaTHYeCKOIo
ananu3a. 11 xmacc. ba3oBelii ypoBeHb». MeToamueckoe nocooue;
3. bynxo E.B., Mep3nsak A.I'., Homuposckuii [I.A., ITononckuii B.b. SIxkup M.C. «Maremaruka:
asireOpa ¥ Hayajla MaTeMaTHUECKOro aHainu3a, reomerpus. 'eomuTpus. 10 kinacc. ba3oBblil ypoBeHb».



KasiennapHo — TemaTnyeckoe MJiaHUPOBaHNe

Knace 10
g < E’ JloM. 3aaHue Jlara
;;I g E Tema XapakTepuCTUKa OCHOBHBIX BUJIOB I€ATEIbHOCTU YYCHUKA ian daxt
Z Eg
[loBTOpenue kypca 9 knacca. HepaBeHCTBO ¢ 0HOI sananue EI'D Gnok
[IEPEMEHHOM. 15
5 IToBTopenue kypca 9 knacca. Pemenue kBagpaTHbIX i%ﬂaﬂne EI'D 6ok
HEPaBEHCTB
3 [ToBTOpeHue Kypca 9 kiacca. Perenue TeKCTOBBIX eﬂﬂaHHe EI'D 6nok
3agauy.
IloBTOpEeHue u pacmmpeHue cBeleHuil 0 pynkuuu 144acos
4 1 IToBropenue. @ynkuuu. CBoKCTBa (QYHKIHH. Dopmynuposamsp oripenieneHus: GyHKINHU, CBOMCTBA §1, Nel.6,
yHKIMH, cxeMy UcciIe0BaHus (yHKIKMHI Nel,10, 1.12
HauOonbiiee 1 HauMeHblee 3HaYeHUss QYHKUUU.  |Qopmyauposams ONpeieieHNs HauOObILEro 1
5 L UeTHble U HEYETHBIE PYHKIUH HAaUMEHBIIIEr0 3HaYeHUI (PYHKIINU, YETHON U HEUETHON 312’ 1N91'16’ Nel, 19,
bynkuuit. PopMyIMpoBaTh TEOPEMBI O CBOMCTBAX " 103
rpauKOB YETHBIX U HEUCTHBIX (DYHKIIUH.
Haunbonbiiee n HanmeHblee 3HadeHns QyHKIuU.  [HaxomuTs Hauboublee 1 HAaMMEHbIIee 3HAYCHHS
UeTHble 1 HeYeTHBIE (PYHKLIUU (byHKLIMK Ha MHOXeCTBe 1o e¢ rpaduky. MccnenoBaTsb
6 1 (byHKIMIO, 330aHHYI0 (OpMYJI0i, Ha YETHOCTh. CTPOUTH §1’11?j51’ é427
rpaguku QYHKIUIA, HCTIONB3Ysl YETHOCTD HMIIA o
HEYECTHOCTD.
[Toctpoenne rpadukoB GQYHKIUNA C MTOMOIIBIOBbINOIHAMb TEOMETPHUSCKHE IPEOOpa30OBaAHUS
reOMETPHUECKUX MTPeoOpa3oBaHui rpaduKoB QYHKIUH, CBA3aHHBIE C apAJUIEIbHBIMU §2.22.2.4.2.6
7 2 [EPEHOCAMH, PACTSDKCHUSMU, CKATUAMHU U o100

CUMMCTPUAMH, OTHOCUTCIIBHO KOOPANHATHBIX oceii.




[Moctpoenne rpadukoB (GYHKIUH C TTOMOIIBIO
reOMETPUYECKUX IPeoOpa3oBaHHN

Buvinoanams reomeTpudeckue npeoOpa3oBaHus
rpadukoB pyHKUINMN, CBS3aHHBIE C TApaAJUIETbHBIMU

§2, NoNe2 .8,

8 MEPEeHOCaMU, PACTSKCHUSAMH, CKATUAMU U ) 212,213, 2.16
CUMMETPHUSAMHU, OTHOCUTEIBHO KOOPIMHATHBIX OCEH.
OO6parHas GyHKIUS Dopmynruposams onpeeacHue o0paTuMoi HyHKIIUH.
Pacrnio3naBaths 00paTMyIo GyHKLHUIO 1O €€ rpaduKy.
9 YcranaBiauBaTh 00paTUMOCTh (PYHKIIUH 110 €€ §3§ J;@gg;'z’
BO3PACTaHHUIO WK YOBIBAHUIO. o
Ob6parHas pyHKIUSA Dopmynuposams ONpeeIIEHUE B3aHMHO 0OpaTHBIX
¢bynkuuit. [IpoBepsTh, ABISAIOTCS JIU JBE JaHHbIE
¢GbyHKIMK B3auMHO o0paTHBIMU. HaxoauTe 00paTHyro
GbyHKIMIO K JaHHOU oOpatumMoit pynkuuu. [1o §3, NeNe3.9,
10 . o
rpaduKy qaHHOH QyHKIMH CTpOUTh rpaduk odpatHor | 3.11,3.14,3.18
GbyHkIuU. YcraHaBiIuBaTh Bo3pacTaHue (yObIBaHUE)
oOpaTHOM (YHKIMH 110 BO3pacTaHUIO (YOBIBAHUIO)
JTaHHOM QyHKIHH.
PaBHOCHIIBHBIC YpaBHEHHSI U HEPABEHCTBA Dopmynuposams ONpeNeNeHUs 00JIaCTH ONpeIeTIeHUs
ypaBHEHMI (HEPaBEHCTB), PABHOCHIIBHBIX YPaBHEHHM
(HepaBEHCTB), ypaBHEHUI-CI€ICTBUN
11- (HEpaBEHCTBCIIEACTBHUM ), TOCTOPOHHETO KOPHS. §4, NeNe4 .2,
13 DopMyIHPOBATH TEOPEMBI, OTUCHIBAOIINE 4.6,4.8,4.10
paBHOCHIIbHBIE IPe0OPa30BaHUs YpaBHEHHIHA
(HEpaBEHCTB).
Metoa nHTepBaNIoOB IIpumensms METOJ] paBHOCUIJIBHBIX IPe0Opa30BaHUiA §5, M52, 5.4
JUTS PEIlIeHUs] ypaBHEHUH 1 HepaBeHCTB. HaxomuTh '56.58
14- 00J1acTh OnpeIeNICHHsI YpaBHEHUI U HEPABEHCTB. §5, NeNe5.11,
16 [IpuMeHATh METOJ CIEICTBUM IJIsi PEIICHUS 5.18,5.16, 5.14,
ypaBHEHHIA. Ne5.20, Ne5.22,
No5.24

Pewamo HCPaBCHCTBA METOAOM MHTCPBAJIOB




KonTtponsnast padora Nel no teme «DyHKIus, ee

IIPUMEHATHh U3YYEHHBIN TCOPETUYECKUIM MaTepral IIpu

o rpa¢uk. PemeHre ypaBHeHU 1 HEPABEHCTBY BBINOJIHEHUH TUCbMEHHON PabOTHI
18- [ToBTOpenue kypca 9 knacca. Pemenue 3aaau no IIpumensimv U3y4dEeHHBIE ONPEIEICHUS, TEOPEMBI U
19 IUTAHUMETPHH. (bopMyIIbI K PEHICHUIO 3a7a4
Crenennast pynkuus 23 4
CrenenHnast GyHKIUS C HATYpaIbHBIM Dopmynuposamp ornpenieieHue creneHHoi GyHkimm ¢ | Ne6.2, Ne6.4,
20 MIOKAa3aTeJIEM. HaTypaJIbHBIM MoKa3aTesneM. OnuchIBaTh CBOMCTBA Nféﬂ%g%
CTENEeHHON (YHKLIUHU C HATYpalbHbIM [TOKa3aTeIeM. Ne6.14, Ne6.16
CreneHHas (GyHKLHUS C LEIbIM [TOKa3aTeNIEM. Dopmynuposams onpeneneHne creneHnon GyHkmuu ¢ | §7, NeNe7.2,7.,
LenbIM noka3aTteseM. OnucsIBaTh CBOMCTBA 7.6,7.9,7.13,
CTENEeHHON (YHKILIMU C LEJIbIM [ToKa3aTeseM, BbIIeIss 115, 7.7
Cly4yad 4€THOW M HEYETHOM CTEIIEHH, a TAKKE
21- HAaTypaJIbHOM, HYJIEBOU U LEI0U OTPULIATEIIBHON
22 creniedn. CTpouTh rpaduku GyHKIUIA Ha OCHOBE
rpaduka cTeneHHON QYHKIUH C LENbIM TOKa3aTeIeM.
Haxoauts HanOosnbliee 1 HaUMEHbIIIEE 3HAYCHUS
CTENEeHHON (YHKIIMU C LEJIbIM [ToKa3aTeIeM Ha
IIPOMEXKYTKE.
Omnpenenenne KOpHs N-0i CTEHEHHU. Dopmynuposams oNpeeIeHUE KOPHS §8, NaNe8.5,8.7,
23- (apudmeTnyeckoro KopHs;) N-oi cTeneHu. 8.9,8.11,
24 8.13,8.15,
8.17,8.19, 8.21,
8.24,8.26
CaoiicTBa KOpHS N-0H CTENEHM. TeopeMsl 0 ero cBOWCTBaX, BBIAEIS CIydan KOpHEU §9,
4€THOM 1 Heu€THOM crenenu. Haxoauts o0nactu NeNe9.2,9.4,9.8,
2256 ONpEIEICHUS BEIPAKEHNUM, COAECPKANTUX KOPHU N-OU gllg 32152122
cTeneHu. Pemars ypaBHEeHUs, CBOAAIIUECS K 9.24
ypaBHeHHIO X" = a.
ToxnecTBeHHbIE IPe0OPa30BaHUS BbIPAKEHUI], Buvinonnsams ToX1eCTBEHHBIE IPEOOPA30BAHMS §9,
27 coJiepsKaliye KOpHU N-0M CTENEHH. BBIPAKEHUI, COEpKAILMX KOPHU N-0 CTENEHH, B é\f‘é];g%ii%ﬁs

YaCTHOCTHU BBIHOCUTH MHOXXHTECJIb U3-IIOJ] 3HAKA KOPHSA




n-oit CTCIICHU, BHOCUTH MHOXUTCJIb IO 3HAK KOPHA
N-0ii cTerneHu, 0CBOOOKAATHCS OT HPPAILIMOHATBHOCTH
B 3HAMEHATEJE JPOOH.

®yukmusa y = Vx.

OmnMCHIBaTh CBOWCTBA QYHKIMH Y = /X, BBIIEISA
cilyau KOpHed 4€THOU U Heu€THOU creneHu. CTpOUTh

§9, NeNe9.35,
9.37,9.39,9.48

28 9 5
rpaduku GyHKINN HA OCHOBE rpaduka GyHKIUN Y =
Vx.
Kontponbnas pabota no teme «CteneHHas [IpuMeHsTh U3y4eHHBINH TEOPETHUECKUN MaTepua
29 (GyHKLIHA». IIPY BBINOJIHEHUH TUCbMEHHOU PaOOTHI.
Pemenue tectoB EI'D 6a30BblIif ypoBeHb. Pemenue TecTon
30 ET'D 6a3oBsIit
YPOBEHb.
Omnpenenenue U CBOMCTBA CTENIEHU Dopmynuposams ONPENEICHUE CTETICHH C §10,10.2,10.4,
C pallMOHAILHBIM TTOKa3aTeIeM paloHaIbHBIM MTOKA3aTeNIeM, a TAK)KEe TEOPEMBI O €€ 13018 11%812
31 10 CBOMCTBax 10’_14, ,
10.16,10.18,
10.20,10.22
[TpeoOpazoBaHue BhIpaKEHHI, COEPIKALTUX . BEIOTTHSATE TOXAECTBEHHBIE MPeoOpa3oBaHus §10,
32 10 | cTreneHH ¢ palMOHAIbHBIM OKa3aTeleM BBIPXKECHUH, COJEPIKAIIUX CTENEHU C PAIIMOHATLHBIM 10.24,10.26,
IIOKAa3aTeNIEM. 10.28
UppatnmonanbHble ypaBHEHUS Pacnosnasams vippaniioHanbHbIe YPaBHEHUS U §11, NeNel1.3,
HepaBeHCTBa. POPMYIUPOBATH TEOPEMBI, 115,11.7,11.9,
331 11 000CHOBBIBAIOIINE PABHOCUIILHOCTh YpaBHEHHH 111111% 111112%
(HEpaBeHCTB) MpU BO3BEJCHNN 00CHX YaCTEH TaHHOTO
ypaBHEHUs (HEpaBEHCTBA) B HATYPAIbHYIO CTEIICHb.
Metoni paBHOCHUIBHBIX TpeoOpazoBaHuil mpu | PemaTs uppamnroHanbHble YPaBHEHHUS METOI0OM §12, Nel2.2,
%‘Z 12 | pelieHUU UppaALOHATIBHBIX YPAaBHEHUH PaBHOCHJIbHBIX ITPe0Opa3oBaHUi U METOAOM N912'41»21 2'6’

CIIEICTBUMN.




‘{eTBIpéX OCHOBHBIX TPUT'OHOMETPHUYCCKUX (I)YHKI_II/II\/'I

39- 13 WppannonanbHble HepaBEeHCTBA Pemrate wppanumoHanbHble HepaBeHCTBa MeroaoM | §13, NeNel3.3,
4l PaBHOCWIBHBIX ITPe00pa3oBaHuUil 13.5,13.7
KonTtponpnas padora Ned4mno Teme «CBoicTBa MPUMEHSTh U3YYEeHHBIN TeopeTHuecKuii Matepuan npu | §14, NeNel4.3,
CTEICHHU C PALMOHAIBHBIM MTOKA3aTeIeM» BBITTOJTHEHUH TUCbMEHHOM PabOThI 14.7,14.9,
42 10-13 14.11, 14.14,
14.16, 14.20,
14.24
Tpuronomerpuueckue pynkuuu 35 yacon
Panuannas mepa yria HaxoauTh paanaHHyo Mepy yIiia o ero rpaaycHoi §14, NeNel4.3,
haas | 14 Mepe U TPaayCHYIO MEpy yIJia 110 €ro paJuaHHOi Mepe. 11”1} ﬂ 51)3
BBIUUCIIATE IJIHHBI IyT OKPYKHOCTEH. 14.16, 14.20,
14.18
Tpuronomerpudeckre GyHKIIUN YUCIOBOTO Dopmynuposams ONpesIeICHUsI KOCUHYCA, CUHYCA, §15, Nel5.2,
45-46 | 15 [apryMeHTa TaHTeHCa M KOTaHTeHCca yriia MoBOpoTa. BEISCHATH 3HAK s é 5?1]\5{‘-’13'6’
3HAUYE€HUN TPUTOHOMETPUUECKUX (PYHKIUI 1512
3HAKM 3HaYCHUN TPUTOHOMETPUUECKUX (PYHKIMHA.  [YTpomars TpUrOHOMETPUYECKHE BBIPaKEHUS, §16, Nel6.3,
IETHOCTE M HEYETHOCTh TPHTOHOMETPHICCKHX MCIIONB3Ysl CBOMCTBA YCTHOCTH TPUTOHOMETPUYECKHUX Nng\g.lS . ggigzl
4748 | 16 (ynxunit (byHKIIHiA. 16.13, Nel6.15,
Dopmyruposams ONPELEICHUS KOCUHYCa, CUHYCA, Nel6.17
TaHTE€HCa W KOTaHTEHCA yrila MoBOpOTa. BEISICHITH 3HAK
3HAYEHUN TPUTOHOMETPHUECKUX (DYHKIIMH.
[lepuonuueckue GyHKIUU Dopmynuposams ONPENEICHUS] IEPUOITIECKON §17, Nel7.2,
(GyHKIMH, €€ TJIaBHOTO Mepuo/ia. YpouaTh Nel7.4, Nel7.6
49 17 TPUTOHOMETPUYECKHUE BBIPAKEHUS, UCIIONIb3Ysl CBOMCTBA
MEPUOTNIHOCTH TPUTOHOMETPUIECKUX (DYHKITHIA.
CBoiicTBa U rpaduku QyHKIMNA Y = SiN X U OnuchIBaTh CBONCTBA TPUTOHOMETPUYECKUX (DYHKITHH. §18,Nel8.2,
= CO0S X CtpouTts rpaduxu KIIMI Ha OCHOBE IpaprKoB 18.4, Nel8.6,
5052 | 18 VY pouTs rpaduku GynKi pad No18.8, Nel8.10,

Nel8.14




CgoiictBa u rpaduku GpyHKIMNA Y =19 X 1

OnwuchIBaTh CBOWCTBA TPUTOHOMETPHYECKUX (DYHKITHHA.

§19, Ne19.2,

553;5 22 |y=ctgx Ctpouts rpaduku QpyHKINNA HA OCHOBE TPaPUKOB Nel9.4, Nel9.6,
YETBIPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (DYHKIUIL. Nel9.8, Ne19.10
56 KoHntposbnas padora No7 o teme MPUMEHSATh U3YYEHHBIN TEOPETUYECKUI MaTeprall Mpu
«Tpuronomerpuyeckue GyHKIHI» BBITTOJIHEHUH MTUCHMEHHON PabOTHI
OCHOBHBIE COOTHOLIEHUS MEXKIY IIpeobpaszosvieams TpUuroHoMeTpudeckue BeipakeHus: | §20, Ne20.2,
5= | o | TPHTOHOMETPUICCKUMHU QYHKIHSIMH OJHOTO U Ha ocHOBe (opMyn coxkenus. Omupasch Ha popmysr | Ne20-4, Ne20.8,
60 TOT'0 XK€ aprymMeHTa CIIOKEHMUSI, JOKa3bIBaTh (POPMYJIbl IPUBEIEHUS, Ne20.10,20.12,
(GOpMyIIBI IBOWHBIX YIIIOB, (POPMYIIBI CYMMBI K Ne20.16
61 DopMmyIIbl CTOKEHUS Pa3HOCTH CUHYCOB (KOCHHYCOB), (hOpMYIIBI ?\él 1192]\}051 p
63 21 peodpa3oBaHysl IPOU3BEACHHS TPUTOHOMETPHYCCKHX | \oy 8 Ngzl.lb,
¢bynkuuii B cymmy. [IpeoGpazoBeiBaTh Ne21.12, 21.14,
TPUTOHOMETPUYECKHE BBIPAKEHUS HA OCHOBE hopMyn | Ne21.16
64- DopmyJIbl IPUBEACHUS puBeACHUS, (POPMYIT ABOWHBIX U TIOJIOBUHHBIX YTJIOB, | §22, Ne22.2,
65 | 22 (GopMyI CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), Ne22.4, Ne22.6,
dhopMyI TpeoOpa3oBaHUs TPOU3BEICHUS Ne22.8,22.10
23 | ®opMymBl ABOHHOTO U TMOJIOBUHHOTO YTJIOB TPUTOHOMETPUYECKUX (PYHKLIUH B CyMMY §23,Ne23.2,23.4
23.6,23.8,23.10,
66- 23.12,23.14,23.
70 16,23.18,23.20,
23.25,23.30
71- 24 | CymMa M pa3HOCTh CHHYCOB (KOCHHYCOB) 3144 Ne24.2,
73 24.6,24.8,24.10
25 | ®opmyna npeodpazoBaHUs POU3BEICHUS §25,Ne25.2,
74- i Ne25.4, Ne25.6
76 TPUTOHOMETPUUYECKUX (PYHKLIUH B CyMMY ) g
Ne25.8,25.10
KonTponbnas padota Ne§ o teme MIPUMEHATH U3YYEHHBIN TEOPETUUECKNNA MaTepuai Npu
77 «[IpeobpazoBaHne TPUTOHOMETPUUECKUX BBINOJIHEHUH MMCbMEHHOU PabOTHI

BBIPAKEHUI»




Tpuronomerpuyeckne ypaBHeHHsl M HepaBeHCTBa 22 yaca

26 |YpaBHeHue cos X =D Dopmynuposams ONpeNENEeHUs ApKKOCHHYCA, §26,Ne26.2,
78-80 ApKCUHYCa, apKTaHT€HCa, apKKoTaHTeHca. HaxoauTs 22'11626'6'26'8’
, 3HAYEHHS OOPATHBIX TPUTOHOMETPHYECKUX KLU '
27 [YpaBHenwue sin X = b p p p N (ynxu §27,Ne27.2,
81-83 IS OTJIENTBHBIX TAOJUYHBIX 3HAUYCHHUH apryMEeHTa. 7.4, 27.6,
Mcnosb3ys NOHATHS apKKOCUHYCA, apKCUHYCA, 27.8,27.10
84-86 28 |YpaBHeHHS tgX =bu ApPKTaHTeHCa, ApKKOTAHTeHCA, PeIIaTh MPOCTCHUIITHE §28,
ctgx=Db TPUTOHOMETPUYECKUE ypaBHEHUS. Popmyauposams Ne28.2,28.4,28.6
87-89 | 29 (DyHkuUU CBOMCTBa OOpaTHBIX §29, Ne29.2,
Y = arccos X, y = arcsin x, y = arctg x u y = arcctg X [rpuronomerpudeckux QpyHkiuii. CTpouTh rpaduku 29.4,29.6,29.8
30 [TpuroHOMETPUYECKHE YPaBHEHUS, CBOAAIIMECS K |(PYHKIMI Ha OCHOBE rpa()MKOB YETHIPEX OCHOBHBIX §30,Ne30.2,
90-92 anreOpan4ecKuM 0OpaTHBIX TPUTOHOMETpHYECKMX (QyHKIuid. Yrpomars [30-4,30.6,30.8,
_BBIPA)KEHUS], COJiepIKalllie 0OpaTHbIE 30.10,30.12
94-96 | 31 [PemicHue TPUTOHOMETPUIECKUX YPABHEHHH (1o ronomeTprueckue GyHKIHMH §31,31.2,31.4,
METOJIOM Pa3JI0KEHUs HA MHOKUTEIH 31.6,31.8
97-99 | 32 |PemreHue MpOCTEHIIMX TPUTOHOMETPUIECKHX §32,32.2,32.4,
HEpPaBCHCTB 32.6,32.8
KonTponbnas padora Nel0 o teme IIPUMEHATH U3YYEHHBIN TEOPETUUECKUNA MaTepral IpH
100 «TpuroHomerpuyecKkie ypaBHEHHs U BBIITOJTHEHUH TUCbMEHHOM PabOThI
HEpaBEHCTBA»
IIponsBoanas u ee npuMeHeHue 32 yaca
101- 33 | IIpeacrasienue o npezaene GyHKIUU B TOUKE U O YcmaHasnueame cyuwecTsoBaHue npegena yHKUMU B §33,Ne33.2,33.4
103 HETPePBIBHOCTH (yHKIHMH B TOUKE TOYKe U HAXO4WUTb €ro Ha OcHoBe rpacuka dyHkumn. Pas- | 33.8
34 = = nnyaTb rpaduKM HenpepbIBHLIX U pa3pbiBHbIX Haxodumab §34.34.2,344
104 3ajia4M O MIHOBEHHOI CKOPOCTH M KACATENBHOM K| nbynaiichme apryMeHTa 1t npupalLeH1e dyHKLMN B §34,34.2,34.4,
rpaguky QyHKIMn Touke. BblunMcnaTb cpeaHIo CKOPOCTb ABMKEHUS 34.6,34.8,34.10
35 TlousTue HpOHSBO,[[HOﬁ MaTepuanbHOM TOYKM MO 3aKOHY €€ OBU- XXEHUS. §35,35.3,35.5,
105-
107 35.7,35.9,35.11,

35.13,35.18, 35




108- 36 HpaBI/IJIa BBIYUCIICHUSA HpOI/I3Boz[H0171 ®opmynuposams onpeneneHne Nnpon3BoaHON PyHK- §36.Ne36.2,36.4
110 LMK B TOYKE, NMpaBuna BbLIYMCIIEHNS NPOU3BOAHBIX. 36.6,36.8,36.10,
HaxoanTb nponssoaHblie MYHKLWIA, YpaBHEeHMS 36.13,16,18,20
111 37 | YpaBHEHHE KacaTeIbHON KacaTeslbHbIX rpadouka yHKLMU, MTHOBEHHYIO §37,37.2,37.4,
114 CKOPOCTb [ABWXEHUS MaTepumanbHOn ToUKM. Mcnonb- 37.6,37.8,37.11.
30BaTh MEXAHWYECKUA N FeOMETPUYECKUIA CMbICH 37.13,37.15
115 KonrposbHas padora Ne 7 o Teme MPOV3BOAHON B 3a4a4ax MexaHuUK1 1 reoMeTpun.
«IIpousBozaHas» ®opmynuposamse NpU3HaKy NOCTOSIHCTBA, BO3pac-
116- 38 | Ilpu3naku Bo3pacTaHus U yObIBaHUS (YHKLUHU TaHus 1 yBbiBaHWs yHKUMK. HaxoauTb npomMesxyT- §38,38.2,38.4,
118 K BO3pacTaHus 1 ybbiBaHWUs (DYHKLWK, 3a4aHHON 38.7,38.9,38.11
dhopMyroi. 38.13,38.15
119- | 39 | Touku skcrpemyma yHKIMH ®opmynuposams ONpeferneHnst TOYKU MakcuMyma §39,39.2,39.7,3
121 U TOYKM MUHUMYMA, KPUTMHECKON TOYKM, TEOPEMBI, 9.9,39.11,39.13,
CBS3bIBAOLLINE TOYKM SKCTPEMYMA C MPOU3BOOHON. 39.15,39.17,19
122- 40 HpI/IMCHCHI/Ie HpOI/I3BOI[HOI71 IIPpU HAXOKACHUHN Haxogutb To4kmM 3KCTpEMyMa (*)yHKLI,I/II/I, Hanbonb- §40,40.2,40.4,
125 HanOOJBIIET0 M HAMMEHBLIET0 3HaUeHUH QYHKIMH | ee n HauMeHbLLee 3HaueHUsi (PYHKLMM Ha Npome- 40.6,40.8
126- | 41 | Iloctpoenue rpadukoB QyHKIHIT XKYTKE. §41.41.2.414
130 Uccnedosameb cBoncTBa (OYHKLMM C MOMOLLBIO MPO-
W3BOAHOM M CTPOUTL rpaduk PyHKLMM
Kontponbnas pabota Nell o teme «lIpumeHenne | mpUMEHSTh U3YYEHHBIN T€OPETUYECKUI MaTepual Mpu
131 IIPOU3BOTHOM BBIIIOJTHEHUH MMHUCbMEHHOM paboThI
42 | IloBTOpeHue Kypca anreOpsl HaYaI §42.Ned2.1,42.2
132-
135 MaTeMaTUYSCKOro aHajau3a 42.3,42.4,42.5

136

Hroropas KOHTPOJIbHAA pa60Ta
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