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PaGouasi nporpamma
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(o yueOnuky I1I.A. AnmumoB)

I. ITosicHuTeEIbHAA 3aTIUCKA

Pabouas mporpamma mo MatemMatuke papaboraHa B cooTBeTcTBHH ¢ [IpumMepHOii
IPOrpaMMOil OCHOBHOI'O 001IIero 00pa3oBaHUs 10 MaTeMaTUKe, ¢ Y4ETOM TpeOoBaHUIA
(benepaabHOro KOMIIOHEHTA rOCYIapCTBEHHOIO CTaHapTa o0miero o0pa3oBaHus, U OCHOBaHA Ha
aBTOpcKoil mporpamme JnHuu L. A. Anumosa.

Hannas pabouast mporpamma opueHTHpoBaHa Ha ydamuxcs 10 - 11 kmaccoB u peanusyercs
Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:

1.IIporpamma juist 0611e00pa3zoBaTeNIbHBIX YUpEKIeHUH: Anredpa 1 HaYaJI0 MaTeMaTHYECKOTO

ananm3a juis 10-11 kmaccos, cocraButens T.A. Bypmuctposa, uzaarensctBo [Ipocsemenue, 2009
r., yaeonuk III.A. AnmumoB. Anre6pa u Hadana matemaTudeckoro ananusa 10 - 11. / Anmumos 1. O.,
Komsirun FO.M., Cunopos FO.B. u ap- M.: [IpocBemenue, 2012r./
2.CtanznapT OCHOBHOI'O 0OIIero 00pa30BaHus [0 MaTeMaTHKE.

I1. O0masi xapakTepucTHKA Kypca
Ponp matemaTuku B pa3BUTHH OOIIECTBA B IEJIOM U (OPMHPOBAHUM JTUYHOCTU KaXKIIOTO
OTIIETIbHOTO  4YEJIOBEKA  ONpENeNseT yeiu U 3a0ayu  o0yueHus  mMamemamuke B
00111€00pa30BaTEeIbLHON HIKOJIE:

e OBJQJICHHE KOHKPETHBIMH MaTEeMAaTUYECKUMHU 3HAHUSAMHU, HEOOXOAMMBIMHU IS
MIPUMEHEHUSI B KOHKPETHOM MPAKTUYECKON IEATEIHHOCTH, IJIsi M3YyYEHUS CMEKHBIX
JTUCIUILINH, J10JI IPOJOJKEHUSI 00pa30BaHus;

e HHTCIUICKTYAJIbHOE pA3BUTHE yYaIlMXCs, (QOPMUPOBAHHUE KAYECTB MBIIIICHHS,
XapaKTepHBIX JUISI MaTeMaTU4YeCcKOM JNESTEIBbHOCTH ¥ HEOOXOOUMBIX  JJIs
MIPOJYKTUBHOM KHU3HU B OOIIECTBE;

e (opmupoBaHue MpeacTaBIeHUil 00 Haesax U METOJaxX MaTeMaTHUKU, O MaTeMaTHKe Kak
(dbopMe onmcaHus U METOJIC MIO3HAHUS JCHCTBUTEILHOCTH;

e (QopmMupoBaHUE TMpEACTABICHUH O MaTeMaTHKE KaKk 4YacTu O0OIledyeoBeYecKon
KYJIbTYpPbl, IOHUMaHUS 3HAYMMOCTH MaTeMaTUKH Ul 0011€4YeI0OBEYECKOro IIporpecca.

Ilenv uzyuenus xypca anzeopvl u nauan aunanuza ¢ X-XI Knaccax - cCUCTEMaTUYECKOE
u3ydeHue (QyHKIMU, KaK BaXKHEUIIIEr0 MaTeMaTHYeCKoro OO0BEKTa CpEICTBAMHU alreOpbl H
MaTEeMaTHUYECKOTO aHallh3a, PACKPBITUE MOJUTEXHUYECKOTO M TMPHUKIAJHOTO 3HAYEHHS] OOIIHUX
METO/IOB MaTE€MAaTHKH, CBS3aHHBIX C HCCIeAOBaHUEM (YHKIUH, MOATOTOBKA HEOOXOJAMMOTO
amnmapara JJisl U3y4eHUs: TeOMETpUU U QU3UKH.

ITI. MecTo npeamera B y4eOHOM ILJIaHe
B cootBetcTBuM ¢ Ba3ucHBIM yueOHBIM IUIaHOM, HA W3Y4YEHHUE MPEAMETa OTBOAUTCS 3 Yaca B
Henenmo, utoro 105 dacoB 3a y4yeOHBIH ToA B KaXJIOM Kiacce. B xone u3ydyeHus marepuana
iaHupyercst nmposenaeHue B 10 kimacce 7 KOHTPOJIBHBIX padoT, a B 11 kimacce — 6 KOHTPOJIbHBIX
paboT MO OCHOBHBIM T€MaM U I10 OJHON UTOTOBOM KOHTPOJILHOM paboTe B KaXKJJOM Kiacce.
Bunel u Gopmbl KOHTpOJIS: MEpeBO/HAs aTTeCTalus, MPOMEXYTOUHBIM, CaMOCTOSITEIbHbIE
paboThI, KOHTPOJIBHBIE PAOOTHI, TECTHI.

IV. TpeGoBaHus K pe3yJibTaTaM 0CBOCHHUS IPOrPAMMBI

Ha cryneHu OCHOBHOHM IIKOJIBI 33Jauyd Y4eOHBIX 3aHSATUH OMNpENENeHbl KakK 3aKpeIuieHue
YMEHUU pa3JeAaTh IIPOLIECCHl Ha JTAIlbl, 3BEHbs, BBIICIATh XapaKTEPHbIE IPUYNMHHO-CIIEICTBEHHbIE
CBS3HM, ONpENENSITh CTPYKTYpYy OOBEKTa TIO03HaHUS, 3HauyuMble (YHKUHOHAJIbHbIE CBS3U U
OTHOLIEHHWS] MEXJYy YacTsIMM IIeJIoT0, CpaBHHUBATh, COMOCTABIATh, KIACCU(UIUPOBATD,
paH)KUPOBaTh OOBEKTHI MO OJAHOMY WM HECKOJBKUM IPEAJIOKEHHBIM OCHOBAHUSAM, KPUTEPUSIM.
[TpuHIMnManbHOE 3HAUEHHE B paMKax Kypca MpuoOpeTaeT yMeHHE pa3nudarh (akThl, MHEHUS,
JI0OKa3aTelIbCTBA, TUITOTE3b], AKCUOMBI.



[lpr BHIMOJHEHWH TBOPYECKHX pabOT (GOPMHPYETCS YMEHHE ONpEACsTh alcKBaTHBIC
CrocoObI perieHus y4eOHOM 3a1a4i Ha OCHOBE 33JJaHHBIX aJlTOPUTMOB, KOMOMHHPOBATHh U3BECTHBIC
QITOPUTMBI JICATEIILHOCTH B CUTYaIUsX, HE MPEIIOJIararolinX CTaHIapTHOTO MPUMEHEHUS OJTHOTO
U3 HHX, MOTHBHPOBAaHHO OTKa3bIBaThCA OT oOOpaslia JesATEIbHOCTH, WCKaTh OPWUTHHAILHBIC
peIICHHS.

VYyamuecss JTOJDKHBI MPHOOpecTH yMEHUs 1o (OPMUPOBAHHIO COOCTBEHHOTO alTOPUTMA
pelIeHHs TO3HABATEIbHBIX 33734, (pOpMyIUpoBaTh MPOOJIEMY U IIETH CBOCH pabOThI, OMpEaCsITh
aJIcKBaTHBIC CIOCOOBI M METOJABl PEUICHHS 3aJadyd, MPOTHO3UPOBATH OXKUIACMBIH pe3yibTaT U
COITOCTAaBJISITh €r0 C COOCTBEHHBIMH MAaTEMAaTHYCCKUMH 3HAHHMSIMA. Y Yalluecs TOJKHBI HAyYHThCs
NPEICTaBIATh PE3yabTaThl WHIWBUAYAJILHOW W TPYIIOBOW MO3HABATEIBHON JEATEILHOCTH B
dopmax KOHCIIEKTa, pedepara, pereH3uH.

Jlnsi pemieHust TMO3HABAaTENbHBIX M KOMMYHHMKATHBHBIX 33Jad YYallUMCS Ipejiaractcs
UCIIOJIb30BATh PA3IMYHBIC NCTOYHUKH UH()OPMALINHY, BKITFOUYAs SHIIMKIIONENH, CII0BApH, HHTEPHET-
pecypcel W Jpyrue 0a3bl JaHHBIX, B COOTBETCTBMM C KOMMYHHUKATUBHOW 3ajaved, cdepoil u
CUTyaluel oOIIeHUs OCO3HAHHO BBIOMPAThH BBIPA3UTEIILHBIC CPECTBA SI3bIKA M 3HAKOBBIE CHCTEMBI
(Tekcr, Tabnuna, cxema, ayAMOBU3YAIbHBIA PSI U JIP.).

VYyamuecs: TOMKHBI YMETh Pa3BepHYTO OOOCHOBBIBATH CYXKJCHHS, J1aBaTh OIPEICICHUS,
NPUBOJIUTH JIOKA3aTEIbCTBA (B TOM YHCJIE OT MPOTUBHOTO), OOBSCHATh U3YUYCHHBIC MOJIOKCHUS Ha
CaMOCTOSITEIILHO MTOI00pAaHHBIX KOHKPETHBIX MIPUMEpax, BJIAJCTh OCHOBHBIMH BUIAMH TyOITHMYHBIX
BBICTYIJICHUH (BBICKA3bIBAHMSI, MOHOJIOT, TUCKYCCHSI, IOJIEMHUKA), CIICIOBATh STHUYECKUM HOPMaM U
npaBUiIaM BEJICHUS Malora, quciyta. [Ipeamnonaraercs: mpocreiiiiee NCIOIb30BAHUE YIAITIMHUCS
MYJIbTUMEIMMHBIX PECYPCOB W KOMIIBIOTEPHBIX TEXHOJOTHH Ui 0OpabOTKH, Tepenayw,
cucteMarm3anuu  WHQPOpMAIMU, CO 3JaHus 0a3 JaHHBIX, NPE3CHTANHUUA  PE3yJIbTaTOB
MI03HABATEILHOM U TIPAKTUYECKOM eI TETbHOCTH.

CraHgapT OpHEHTHUPOBAH HA BOCIHMTAHWE IIKOJBHHKA - TPaXJIaHWHA W maTpuoTta Poccuu,
pa3BUTHE JTyXOBHO-HPABCTBEHHOI'O MHUpA IIKOJBHHMKA, €r0 HAIIMOHAJIHHOTO CAMOCO3HAaHUS. OTH
MOJIOKCHUSI HAIIUTH OTPAKEHUE B COJCPKAHWUU YPOKOB. B mpormecce oOydeHHS TOHKHO OBITh
chopMHpPOBaHO yMEHHE (OPMYJIMPOBATH CBOM MHPOBO33PCHUYECKHE B3MISAIbI M HA STOW OCHOBE
OCYIIECTBIISATHCS BOCIIUTAHHUE TPAXKTAaHCTBEHHOCTH U TATPUOTH3M.

B pe3ynbrate u3ydyeHus MaTeMaTHKH Ha 0a30BOM YPOBHE YYCHHK JIOJKCH

3HATh/TIOHUMATh!
e 3HAYEHUE MATEMATHUYECKOW HAYKM Ui pElICHUs 3a4ad, BO3HMKAIOIIMX B TEOPUU MU HA
IIPaKTHKE;

e IUPOTYy U B TO K€ BPEMS OTPAaHMUEHHOCTb INPUMEHEHMSI MATEMATUYECKUX METOAOB K
aHaJIU3y U MCCIIEIOBAHUIO IIPOLIECCOB U SIBICHUN B IPUPOJIE U OOLIECTBE;

e 3HaYyeHHUE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIUX B cCaMOi MaTeMaTHKe JUIs popMUpOBaHUS U
pa3BUTHUSI MAaTEMaTHYECKOW HayKd; HUCTOPHIO pAa3BUTUS TOHATHUS 4YHCIA, CO3JaHus
MaTEMaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPHH;

e YHHUBEPCAJbHBIM XapakTep 3aKOHOB JIOTMKM MaTEeMaTHMYECKUX PpacCyXACHHH, HX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM NesATeIbHOCTH;

e  BEpOSITHOCTHBIN XapaKTep pa3nyHbIX NPOLIECCOB OKPYKAIOIIEr0 MUPA;

AJITEBPA
yMeTb

e BBINOJHATH apudMeTHUecKkue ACUCTBUS, cOYeTas YCTHbIE W IUCbMEHHBIE IPUEMBI,
NPUMEHEHUE BBIYUCIUTENbHBIX YCTPOMCTB, HAXOOUTh 3HAUEHUS KOPHS HATypaJbHOU
CTETEHU, CTENEHH C palMOHAJIbHBIM I[IOKa3aTeneM, Jorapudma, UCIONb3ys MpU
HEOOXOUMOCTH BBIYMCIUTENbHbBIE YCTPOICTBA; MOJb30BATHCSA OLEHKOM M MPUKHUIKON MpH
IPAKTUYECKHUX PACUETAX;

e TMPOBOJAUTH MO U3BECTHBIM (opMylnaM U MpaBuiaM MnpeoOpa3oBaHUsl OYKBEHHBIX
BBIPQKEHUH, BKIIOYAIONIUX CTENEHH, PaTUKAIbl, JIOTapu(dMbl U TPUTOHOMETPUUECKHE
byHKIINM,

e BBIUMCIIATH 3HAYEHUS YMCIOBBIX M OYKBEHHBIX BBIPAXEHHUH, OCYIIECTBISAS HEOOXOAUMBIE
MOJICTAHOBKH U NMpeoOpa3oBaHus;



WCIIOJIh30BaTh TMPUOOPETCHHBIE 3HAHUS W YMEHHS B TPAKTHUYECKOM NEATCIbHOCTH W
MOBCEIHEBHOM XKU3HU JIJIA:

MPaKTUYECKUX pacyeToB MO QopMynaMm, BKIOYass GOPMYJbl, COACpKallue CTEINEHH,
paauKabl, JIOrapuMbl U TPUTOHOMETPUYCCKHE PYHKIIMH, UCTIONB3YyS IPU HEOOXOAMMOCTH
CIIPABOYHbBIEC MATEPHUAIIbI U MPOCTEUIIINE BEIYUCIUTENbHBIE YCTPONUCTBA;

OYHKINU U TPAOUKU

yMeTb

OlpeneNaTh 3HayeHHe (YHKIHMM [0 3HAUYEHUIO apryMeHTa IpH Pa3JIMYHbIX crocobax
3aiaHus QyHKIUH;

CTPOUTH TpaduKU U3YUYEHHBIX (QYHKIUH;

OIHKCHIBATh MO TpaduKy M B MPOCTEHIIMX Ciydasx Mo (Gopmylie MOBEICHHE U CBOWMCTBA
GYHKIMA, HAXOAUTH 10 TpaduKy PyHKIIMKA HAanOOJIbITNE U HAUMEHBIIINE 3HAYCHNS,

pemarb ypaBHEHUs, POCTEHIINE CUCTEMBI YPaBHEHHI, UCTIONB3Ys CBOMCTBA (DYHKIMIA U UX
rpaduKoB;

UCTOJIb30BaTh TPUOOPETEHHBIE 3HAHUA W YMEHHS B MPAKTHUYECKOW MIESITEIbHOCTH U
MOBCEIHEBHOM JKU3HU IS

ONHUCAaHHWs C TIOMOLIbIO (YHKIMH pa3inU4yHBIX 3aBUCUMOCTEH, TPEACTaBICHUS HX
rpaduyecku, HHTEpIpeTauu rpaduKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

yMeThb

BBIUUCIISITh MPOU3BOJAHBIE M TIEPBOOOpA3HBIC JJIEMEHTAPHBIX (YHKIUH, HCIONb3Ys
CIIpaBOYHbIE MaTEPHUAJIbL;

UCCJIEIOBATh B MPOCTEHIINX CiIydasX (YHKIMU HA MOHOTOHHOCTh, HAXOIUTh HAaHOOJIbIINE U
HAaUMEHbBIINE 3HA4YeHUs (YHKUUNA, CTPOUTh TIpadUKd MHOTOWIEHOB U MPOCTEHIIMX
panroHaTBHBIX (PYHKIMIHA C CIIOJIb30BAaHUEM aNliapara MaTeMaTHUECKOTo aHAIIN3a;
BBIUKCIIATH B MPOCTEUIINX CITyYasiX IUIOIAIN C UCIIOIb30BAaHUEM IIEPBOOOPA3HOM;
UCIIOJIb30BaTh MNPUOOPETEHHBbIE 3HAHMSI M YMEHHUS B IPAKTUYECKOW JESITEbHOCTH H
MTOBCEHEBHOM KU3HU IS

pelIeHus MPUKIAIHBIX 33]a4, B TOM YUCIIE COIUATbHO-I)KOHOMUYECKUX U (U3UUECKUX, HA
HauOO0JIbIIME U HAMMEHBIINE 3HAUCHUS, HA HAXOXKJCHHE CKOPOCTU U YCKOPEHUS;

YPABHEHUA 1 HEPABEHCTBA

yMeTh

pemarh palnoHalbHbIE, ITOKa3aTeIbHbIE U JIOTapU(MUUYECKHE YpPaBHEHUSI U HEPaBEHCTBA,
IIPOCTEMIINE UPPALMOHATIBHBIE U TPUTOHOMETPHUYECKHUE YPABHEHHUS, UX CUCTEMBI;
COCTaBJISITh YPAaBHEHUS M HEPABEHCTBA 110 YCJIOBMIO 3aJ]auu;

UCMOJIb30BaTh JJIsl NMPHUOIMIKEHHOTO PpEIIeHUs YPaBHEHUH M HEpaBEHCTB TpaduyecKuii
METOZ;

n300pakaTh Ha KOOPJMHATHON IIOCKOCTH MHOKECTBA PEILIEHUH MPOCTEHIINX ypaBHEHUN U
UX CHUCTEM;

UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHHUA W YMEHHUS B MPAKTHUECKOW JesITeIbHOCTH U
MOBCEIHEBHOM JKU3HM IS

MIOCTPOEHHUS U UCCIIEOBAHMSI IPOCTEUIINX MAaTEMAaTHUECKNUX MOJEIIEH;

BJIEMEHTBI KOMBMHATOPUKNU N TEOPUU BEPOATHOCTU
yMeTh:

pematb mpocTediine KOMOMHATOPHBIE 3aJadd  METOJOM Iepebopa, a Takxke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

BBIUMCIIATh B MPOCTEUIINX CIIy4asX BEpOSTHOCTH COOBITHI Ha OCHOBE MOJCYETa 4ucia
UCXOJIOB;

UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS M YMEHHUS B MPAKTUYECKOW JEeSTeNbHOCTH U
[IOBCEHEBHOM KU3HHU IS

aHaJIM3a peaIbHbIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE IUarpaMM, rpauKoB;
aHanu3a HHGOpPMAIMK CTAaTUCTUYECKOTO XapaKTepa.



V. Coneprxanue nporpaMmmbl
Kypca 10 xaacca (105 1)
IHoBTOpenue Kypca 7 -9 kiaacca (6 1)
UucnoBple U OyKBEHHBIE BBIPAKEHUS. VYopomienue BblpaxkeHU. YpaBHeHHs. CucTeMbl
ypaBHeHU. HepaBeHcTBa. DiieMeHTapHbIE (YHKIIUH.
1..leiictButenbHble yucaa (11 4)

Ilenbie wu panuoHanpHble uucna. JledicTBuTenbHble 4YMcna. beckoHeyHO — yObIBarolas
reoMeTpuyueckas mporpeccus. ApudMeTHueckuil KOpeHb HarypanbHOH creneHu. CTeneHp ¢
palMOHAIbHBIM U IEHCTBUTENIBHBIM IOKA3ATEISIMHU.

Ocnosnvle yenu: (HOPMUPOBAHHUE MPEACTABICHUI O HATYpaJbHbBIX, LEJBIX YUCIAX, O MPU3HAKAX
JEIMMOCTH, TIPOCTBIX M COCTABHBIX YHCIAX, O PAaLMOHAIBHBIX YHCIAX, O IMEPHOLE, O
HEePUOINYECKO Ipodu, 0 NEeHCTBUTENBHBIX YUCIIaX, 00 UPPALMOHAIBHBIX YHCIaX, O OECKOHEUHOH
JECATUYHON MEePUOTUIECKON ApoOH, O MOAyJEe JACHCTBUTENLHOTO YUCia; (POPMUPOBAHHE YMEHHN
olnpeneNniaTh OECKOHEUHO YOBIBAIOIIYI0 TN€OMETPUYECKYIO MPOTPECCHI0, BBIUUCIATH MO (hopMmyie
CyMMy OECKOHEYHO yOBIBAIOIICH reOMETpUYEeCKON MPOTPECcCHU; OBIIAJCHUE YMEHHEM H3BIICUCHUS
KOpHSl I-M CTENeHM W NPUMEHEHHE CBOWMCTB apu(PMETHUECKOro KOPHsI HaTypajlbHOW CTENEHU;
OBJIaJICHUE HaBbIKAMM PELICHUS UPPALUOHAIBHBIX YpPAaBHEHUM, UCIOJb3Ysl DPA3JIMYHBIE METOJbI
pelIeHUsT HPPALUOHAIBHBIX YPaBHEHUH M CBOMCTB CTEHNEHH C JIIOOBIM LEJIOYUCIEHHBIM
IIOKa3aTEJIEM.

B pezynemame uzyuenus memwl yuawjuecs 0014cHbl:
3HATh. IIOHATHE pALMOHAIBHOIO 4YKCIA, OECKOHEYHOM JAECATUYHOW NEepUOAMYECKON apolu;
ONpECIICHNE KOpHA II-d CTENEHH, €ro CBOMICTBAa, CBOWCTBA CTENEHM C palMOHAJIbHBIM
IIOKa3aTelIeM;
yMeTb: NPHUBOAUTH NPUMEPHI, ONPENEIATh MOHATHS, MOAOUPATH apryMeHTbI, (OPMYIMPOBATH
BBIBOJIbI, IPUBOJUTH JOKA3aTENbCTBA, Pa3BEPHYTO OOOCHOBBIBATH CYXKJIEHHUS; IPEACTABIAThH
OECKOHEUHYIO NTEPUOINYECKYIO Apo0b B BUI€ OOBIKHOBEHHOM JPOOH; HAXOAUTh CyMMY OECKOHEYHO
yOBIBafOIIEH  T€OMETPUYECKON  IMPOTPECCHU;  BBIMOMHATH  MPEOOpPa30BAHUSI  BBIPAKCHHIA,
CoJlepKalluX paJuKajbl; pelaTh MPOCTEHIINE YpPaBHEHMS, COJAEP)KAIUE KOPHU M- CTENEHU;
HaxOJUTh 3HAYECHMS CTEIICHU C PAllOHAIbHBIM I10KA3aTEIIEM.
2.Crenennas ¢pynkuus (11 u)

Crenennast ¢yHkumsa, e€ cBoiicTBa W Tpaduk. PaBHOCHIbHBIE ypaBHEHHS W HEPaBEHCTBA.
HppanuoHanbHble ypaBHEHUS.

Ocnognvie yenu: GopMHUPOBAHUE MTPEICTABICHUM O CTEIEHHON QYHKIIMHU, 0 MOHOTOHHON ()YHKIIUY;
(dbopMHpoBaHHE YMEHHH BBIMOIHATH IPeoOpa3oBaHUE TaHHOTO YPaBHEHUS B ypaBHEHHE-CIIECTBHUE,
pacmupeHuss o0JacTH ONpENeNeHHs, IPOBEPKH KOpHEH; OBIaJeHHE YMEHHEM peuliarhb
UppalMoHAJIbHbIE YPABHEHUSI METOI0M BO3BEJIEHUS B KBaJpaT 00eUX 4yacTeil ypaBHEHHUs, TPOBEPKH
KOpPHEW ypaBHEHHS; BBINOJIHATH PAaBHOCWIbHBIE IPEOOpa3OBaHUS YpaBHEHUS M OINPEACNSThH
HEpaBHOCWJIbHbIE ITPe0Opa30BaHUsl ypaBHEHUS.

B pezynomame uzyuenus memvl yuauguecs 00NICHbL.

3HaTh: CBOMCTBAa (PYHKLHUH; CXeMy Hcce0BaHUs (PYHKIUH; OINpe/leIeHue CTeNeHHON (DYHKIMHU;
MOHSTHE UPPALMOHAIILHO YPaBHEHNUS;
yMeThb: CTPOUTh TpapUKH CTENEeHHBIX (YHKIUI @pU pasiuyHbIX 3HAYEHUSAX IOKa3arTes;
ucciaenoBaTh (PYHKIMIO TO cxeMe (OMUChIBaTh CBOMCTBA (YHKIIMHM, HAXOJIWUTh HAWUOOJBIIUE U
HalMEHbIIME 3HAYeHMs); pellaTh MPOCTeHIINe ypaBHEHHS M HEPABEHCTBA CTAHJAPTHBIMHU
MeTOJlaMH; H300pakaTb MHOXKECTBO pEIIEHWH HEPAaBEHCTB C OJHOM MEepEeMEHHOI; NMPUBOAUTH
IpUMepbl, 0OOCHOBBIBATh CYXKICHHUS, MOAOUPATh apryMEHTHI, (HOPMYIHPOBAaTh BBIBOJIBI, pEIIaTh
palroHa bHbIE YpaBHEHUS, IPUMEHSS GOPMYIIbl COKPAIIEHHOTO YMHOKEHUS IPU UX YIPOIIEHUU;
peliaTe MppalMOHAIbHBIE YPAaBHEHUS;  COCTaBIAThH MAaTEMATHUECKHE MOJEIM  PpEaJIbHbBIX
CUTyalluii; AaBaTh OLEHKY HH(popManuu, pakTaM, Iporecca, OnpeAesaTh UX aKTyalbHOCTb.
3.Iloka3areabHast pynkomusa (12 4)

[lokazarenbHast ¢yHkius, e€ coiictBa U rpaduk. [lokasarenvHble ypaBHeHus. [lokazarenbHble
HepaBeHCTBA. CHCTEMBI T0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

Ocnoenvie yenu: (HOPMUPOBAHME TMOHATHH O TOKa3aTeabHOW (YHKUMH, O CTENEeHH C
IIPOM3BOJILHBIM JIEMCTBUTENILHBIM ITOKa3aTelleM, O CBOMCTBaxX MoKa3aTeabHOH (YHKIMHU, O Tpaduke




(GyHKLINU, O CUMMETPUU OTHOCUTEIBHO OCH OpPAMHAT, 00 SKCIOHEHTE; (POPMUPOBAHHE YMEHMS
pemiath TOKa3aTeJIbHbIC YpPAaBHEHHMS pPA3IUYHBIMA METOJAaMHU: YpaBHHBaHHEM IOKa3aTesew,
BBEJICHUEM HOBOH IEPEMEHHOW; OBIAaJEHHE YMEHUEM pellaTh I0Ka3aTeIbHbIC HEPABEHCTBA
Pa3IMYHBIMH METOJIaMH, HCIIOJIB3YsI CBOWCTBA PaBHOCUIBHOCTH HEPABEHCTB; OBJIAZICHUE HABBIKAMU
pELICHHUs] CHUCTEM I10Ka3aTeNIbHbIX YpPaBHEHUH M HEPaBEHCTB METOJOM 3aMEHbl IEPEMEHHBIX,
METO/IOM ITOACTAaHOBKH.

B pezynemame uzyuenus memvl yuawuecs 0014CHbL:

3HATh: OINpE/ICTICHUE MOKAa3aTeIbHON (PYHKIIMK U €€ CBOMCTBA; METOIBI PEIICHUS TOKa3aTEeIbHBIX
YPaBHEHHI U HEPABEHCTB U UX CUCTEM;

yMeThb: ONpeACATh 3HAUEHUs IOKa3aTeabHONH (QYHKUMUM 10 3HA4YEHUIO €€ aprymMeHTa Ipu
Pa3IMYHBIX CrOco0ax 3a1aHusl (YHKIHMU; CTPOUTH IpadUK MOKa3aTeNbHOW (YHKIWHU; MPOBOAUTH
ONUCaHHe CBOMCTB (YHKIMHU; HUCHONb30BaTh IpadUK IMOKa3aTeNbHOW (GYHKLUUU [Js pEIeHUs
YpaBHEHMII W HEPAaBEHCTB TIpadUYecKMM METOJOM; pelaTh MPOCTEHIINEe IOKa3aTebHbIC
YPaBHEHMsT M MX CHCTEMBI; pellaTh II0Ka3aTelbHbIE YPaBHEHUs, NPUMEHSAS KOMOMHALUIO
HECKOJIbKMX QJITOPUTMOB; peIlaTh MPOCTEHIINE IMOKa3aTelbHbIe HEPaBEHCTBA M HX CHUCTEMBI;
peliaTh IOKa3aTelIbHbIE HEPAaBEHCTBA, MPUMEHAS KOMOMHALMIO HECKOJIBKUX alrOPUTMOB;
CaMOCTOSITENILHO UCKaTh U OTOMpaTh HEOOXOIAMMYIO JUIS PEIICHUs] yU4eOHBIX 3a1a4 HH(OpPMAIIHIO;
HpPEIBUIETh BO3MOXKHBIE IOCIEACTBHSI CBOMX JEHCTBHM.

4.Jlorapupmuueckas pynkuus (15 4)

Jlorapudmbr.  CpoiictBa  jorapu¢moB.  JlecsTMUHBIE U HATypaJlbHble  Jorapu@msl.
Jlorapupmuueckass ¢yHkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHHS.
Jlorapugmuueckue HepaBeHCTBA.

OcnosHuvle yeau: GHOPMHUPOBAHUE TPENCTaBICHUH o yorapudme, 006 OCHOBaHUM Jorapudma, o
J0rapu(pMHpPOBAHUH, O AECATUUHOM JOorapudme, o HaTypajabHOM Jorapudme, o popmyiie nepexoaa
oT JorapudmMa ¢ OJHUM OCHOBAHHEM K Jiorapu(My ¢ APYTUM OCHOBaHHEM; (POPMHUPOBAHNUE YMEHUS
HOPUMEHATh CBOICTBa JOrapu@MmoB: Jorapugm MNpou3BeIeHHs, JOrapupm YacTHOro, Jjorapupm
CTETICHH, NPHU YIPOIICHUU BBIPAKCHHUN, COACPKAIINX JIOTapu(MBbl; OBIAJICHUE YMEHHEM pEIIaTh
Jorapu(pMHUUECKUEe YpaBHEHUS; Mepexojs K PaBHOCWIBHOMY JIOrapu(pMHUUECKOMY YpaBHEHUIO,
METOJ TOTCHIMPOBAaHUS, METOJl BBEICHHsS HOBOH NEPEMEHHOW, OBJIAJCHHE HaBBIKAMH PEIICHUS
JOrapu(pMHUECKUX HEPABEHCTB.

B pezynomame uzyuenus memvl yuauuecs 00ICHbL.

3HaTh: TOHATHE JorapupmMa, OCHOBHOE JOrapu(pMHUECKOE TOXKAECTBO U CBOICTBA JOrapu(pMOB;
dopmyry mepexona; ompeneneHue Jorapudpmudeckoil ¢GyHKIMM W €€ CBOWCTBA; TOHSTHE
JOrapu(pMHUECKOTO YPAaBHEHHsI U HEPABEHCTBA; METObl PEIICHUs JOTapu(PpMHUUECKIX ypaBHEHUH;
QITOPUTM PELICHUS JIOTapH(PMHUIECKIX HEPABEHCTB;

yMeTh: YCTaHABIMBATh CBSA3b MEXAY CTENEHbIO M JIOrapu()MOM; BBIYUCIATH JOrapuM Yucia Mo
OTIPENICNICHNIO; TPUMEHATh CBOMCTBAa JIorapu(MOB; BBIpaXKaTh JaHHBIA Jorapupm dYepes
JECATUYHBIN U HATYpaJbHBIN; IPUMEHATH ONpe/ieeHne JorapupmMuueckoi GyHKIMU, e€ cBOIcTBa
B 3aBUCHMOCTH OT OCHOBAHWS; OIPENENATh 3HaueHHe (DYHKIMH MO 3HAYEHUIO apryMeHTa IIpU
pasNnYHbIX crocolax 3aJaHus (yHKIUM; pemaTh npocTeiiiue torapudMuieckue ypaBHEHHUs, UX
CHCTEMBI; IPUMEHSTh PAa3JIMYHbIE METOIBI JJISl PEIICHHs JOrapu(PMHUECKUX ypaBHEHUH; penath
npocTeime JorapupMuiyeckie HepaBeHCTBA.
5. Tpuronomerpuueckue popmyJibl (23 4)

Paguannas mepa yria. IloBopoT Touku BOKpYr Hadajga koopiauHar. OrmpenesneHue CHHyca,
KOCHHYCa W TaHTeHca. 3HaKH CHHYca, KOCHHYyCa M TaHTeHCa. 3aBHCHMOCTh MEXKIy CHHYCOM,
KOCHHYCOM M TaHI'€HCOM OJHOTO M TOro e yria. TpuroHomerpuyeckue Toxkaectsa. Cunyc,
KOCHHYC W TaHTEHC YTJIOB Ol U .. DOPMYIIBI CIIOKEHHS.. CHHYC, KOCHHYC ¥ TAaHT€HC ABOWHOTO yIJIa..
®opmynsl mpuseaeHus. CymMMma U pa3HocTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB.

OcnosHule yenu: GOPMHPOBAHUE TPEACTABICHUH O PaIUaHHON Mepe yIiia, O MePeBOe paTuaHHON
Mepbl B TPajyCHYI0O M HAOOOpOT, I'padyCHOM - B paJHaHHYIO; O YHUCIOBOH OKPYXHOCTH Ha
KOOPJAWHATHOMH IJIOCKOCTH; O CHHYCE, KOCHHYCE, TAaHTE€HCE, KOTAHTeHCEe, MX CBOMCTBAX; O YETBEPTIX
OKPY)XKHOCTH; (OPMHPOBAHHE YMEHHH YHpPOIIATh TPUTOHOMETPUYECKUE BBIPAKEHHUS OJHOTO
apryMeHTa; JIOKa3bIBaTh TOXKAECTBA; BHIMONHATH IPEoOpa3oBaHUE BBIPAKEHUH TOCPEICTBOM
TOKJECTBEHHBIX IPe0oOpa30BaHMil; OBIaJIEHNE YMEHUEM PUMEHATH (OPMYJIbI CHHYCA U KOCHHYCA




CYMMBI U Pa3HOCTH, (hOpMYJIbl JBOMHOTO yIjia Jjsl YIPOILIEHUS BbIPAKEHUI; OBJIaJCHHE HaBbIKAMU
UCTOJIb30BaHUs (OpMyYJT MpHUBEAEHUS U (OpMYN NMPeoOpazoBaHMsI CyMMBl TPUTOHOMETPUYECKHX
(GYHKIMA B IPOU3BEACHUE.

B pezynomame uzyuenus memvl yuauuecs 00NICHbL.
3HATh: ITOHATHS CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI€HCa IIPOU3BOJIBHOIO YIJIa; PaJUaHHOW MEPBI
yIJla; KaK OIpPENeATh 3HAKM CHHYCA, KOCMHYCAa M TAHTE€HCA IIPOCTOrO apryMeHTa II0 YETBEPTSM;
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA; JOKA3aTEIbCTBO OCHOBHBIX TPUIOHOMETPHUYECKHX
TOXAECTB; (HOPMYJIbI CHHYCA, KOCHHYCA CYMMBI M Pa3HOCTHU ABYX YIJIOB; ()OPMYJIbI IBOMHOTO yIJIa;
BBIBOJ] (hOpMYJI IPUBEICHNUS;
yYMeThb: BbIpaXaTh paJiIiaHHYI0 Mepy yIila B Ipajycax U HaoOOpOT; BBIYUCIATH CUHYC, KOCHHYC,
TaHI€HC W KOTAaHIEHC YIUIA; HCIIOIb3Yys YHMCIIOBYIO OKPYKHOCTH OIPENENSTh CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHIE€HC IPOM3BOJIBHOTO YIUIA; OINPEACHATh 3HAKM CHUHYCa, KOCHHYCa, TaHICHCA,
KOTaHI'€HCAa 10 YETBEPTSIM; BBIIOJIHATH MPEeoOpa3oBaHWE MPOCTHIX TPUTOHOMETPHUUYECKHX
BBIP)KEHUI; YIpPOILATh BBIPAKEHHsI C NPUMEHEHHEM TPUIOHOMETPUUYECKHX (OpMYs; OOBICHATH
U3yYCHHBIC TIOJIOKEHHUS Ha CaMOCTOSTEIBHO MOJOOPAaHHBIX KOHKPETHBIX NpUMepax; paboTarb ¢
y4eOHHUKOM, OTOMpaTh U CTPYKTYpHPOBAaTh MaTepHa; M0Jb30BaThCs SHLUMUKIIONEANEH, CIIPAaBOYHON
JUTEPATYpPOU; MPEIBUIECTh BO3MOKHBIE ITOCIICICTBUS CBOMX JEHCTBUMN.

6. Tpuronomerpudeckue ypapHenusi (16 1)

VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tgx = a. Pernenne TpuroHOMeTpHIeCKuX
YpPaBHEHUU.

OcnosHule yenu: GOpMHUPOBAHUE TIPEACTABICHUN O PEIICHUN TPUTOHOMETPUIECKUX YpaBHEHUH Ha
YHUCIOBOM OKpPYKHOCTH, 00 apKKOCHMHYCE, apKCHHYyCe, apKTaHI'€HCE, AapKKOTAHI'CHCE YHCIa;
(dopMUpOBaHHE YMEHUHN pElIeHUs NPOCTEUIINX TPUTOHOMETPUUYECKUX YpPAaBHEHUMN, OAHOPOIHBIX
TPUTOHOMETPUYECKUX yYpaBHEHU; OBJIQJCHUE YMEHUEM PEIIAaTh TPUTOHOMETPUUECKUE YPABHEHUS
METOJIOM BBEJICHHsSI HOBOM IIEPEMEHHOM, METOJOM pa3Jj0KECHHMS HAa MHOKHUTEIU; PACIIUPEHUE U
0000111eH1e CBEJCHUH 0 BUAAX TPUTOHOMETPUUECKUX YPAaBHEHUH.

B pezynomame uzyuenus memvl yuauuecs 00ICHbL:
3HATh: OIIPEJICJICHUEe AapKKOCUHYCa, apKCUHYcCa, apKTaHreHca M (GopMyJsibl s  peLleHus
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH; METOABI PELIECHHUS TPUTOHOMETPHUYECKHUX
YpaBHEHU;
yMeTh: pemaTh MPOCTEHIINEe TPUTOHOMETPHYECKHE YypaBHEHHs 10 QopMmynaMm; peniath
KBaJ[paTHbIE ypaBHEHHs OTHOCHTEIBHO Sin, cOS, tg M ctg; ONMpeAessTb OJHOPOAHbBIE YPaBHEHUS
IIEPBOM M BTOPOW CTENEHHM M PEIaTh UX IO AIITOPUTMY, CBOJAS K KBAaJAPAaTHBIM; IPUMEHITh METOJ
BBCICHHWS HOBOW IIEPEMEHHOM, METOJX PA3JO0KEHHs HAa MHOXUTEIM IIPU  PEIICHUU
TPUTOHOMETPUYECKUX YPAaBHEHUW; apryMEHTHPOBAaHO OTBEYaTh Ha IIOCTABICHHBIE BOIIPOCHI;
OCMBICIIMBATh OIMIMOKHM U YCTPAHATh MX; CAMOCTOSITEIbHO HUCKAaTh U OTOMpPATh HEOOXOAUMYIO IS
pelieHus yueOHbIX 3a7a4 HHPOPMAIHIO.

7. lloBTOopenune xkypca anredopsi 10 kiaacca (11 )

CreneHnHasi, nMokasaTejbHasi U Jiorapupmuueckass QyHKuuu. Pemenne nokazareiabHbIX, CTENEHHBIX
U Jorapu(MUUECKUX ypaBHEHMH. PelieHMe MOKazaTeNbHBIX, CTENEHHBIX U JIOTapu()MUYECKUX
HepaBeHCTB. TpuroHomerpuueckue ¢GopMyibl. TpuroHomerpuyeckue TOXKIECTBa. PerieHue
TPUTOHOMETPUUYECKUX ypaBHEHUH. PelieHne cucTeM MOKa3aTeNbHBIX M JIOTapu(MHUYECKUX
ypaBHeHUN. TeKCTOBBIE 3aJa4 Ha MPOLEHTHI, IBUKECHHE.

OcnosHule yenu: 0000IUTh U CUCTEMAaTU3UPOBaTh Kypc aireOpbl M Havaja aHanusa 3a 10 kiacc,
pelas TeCTOBBIE 3a/laHus 110 COOPHHUKAM TPEHHPOBOYHBIX 3aJjaHuii 1o noaroroBke k EI'D; co3nate
YCIIOBHS /7S TUIOAOTBOPHOTO ydacTHs B paboTe B rpyme; GopMHUPOBAaTh YMEHUSI CaMOCTOSITEIbHO
Y MOTUBHPOBAaHHO OPTaHU30BBIBATh CBOIO JEATEIBHOCTD.

Kypc B 11 kaacca (105 v)
1.IToBTOpenne kypca 10 kaacca (5 1)
[TokazarenbHast ¢Gyukuus. Jlorapudmuueckas ¢yHkus. TpuroHomerpuyeckue (GOpPMyIIbL.
CrenenHas GyHKIUS.
Ocnosnvle yenu: GOPMUPOBAHKUE TIPEJICTABICHUN O ILEIOCTHOCTH U HENPEphIBHOCTH Kypca
anreOpbl; OBJIJICHUE YMEHHEM 00O0O0IIEHUS U CUCTeMAaTH3allMK 3HAHUH 110 OCHOBHBIM TéMaM Kypca



anreOpsl 10 kiacca; pa3BUTHE JIOTMYECKOrO, MaTeMaTHMYECKOrO MBIIUIEHUS W HMHTYMLUH,
TBOPUYECKUX CIIOCOOHOCTEH B 00JIAaCTH MaTeMaTHKU

2. _Tpuconomempuyeckue ¢pynxyuu (154)

OO6nacte ompeneneHusi U MHOXKECTBO 3HAUYEHHH TpUTOHOMETpudeckux (QyHKimid. YETHOCTSD,
HEUETHOCTb, IMEPHUOAMYHOCTb TpUTOHOMeTpuueckux  ¢yHkumi. CBoiictBa u  rpaduku
¢yHKIMH  y=cosX,y=sinX,y=tgXx.

Ocnosnvle yenu: GOpMHUPOBAHUE MpPEACTaBICHUI 00 00JacTH ONpeneleHnuss U MHOXKECTBE
3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIUI, 0 HEYETHOW M YETHOW (YHKIMAX, O MEPHOAMYECKON
GbyHKLUY, 0 neproe GyHKIMH, O HAUMEHbIIEM HOJI0XKUTEIbHOM NepHoAe; GOpMUPOBAHUE YMEHUI
HaXOAUTh OOJIACTb ONPEIENCHUsI M MHOYKECTBO 3HAYEHHUH TPUTOHOMETPUYECKUX (QYHKLUH
CJIO)KHOTO apryMeHTa, MPEJICTaBICHHOTO B BHJE APOOM M KOPHS; OBJaJeHHE YMEHHEM CBOOOIHO
CTPOUTB I'paMIKM TPUTOHOMETPUUECKUX (QYHKLUH M ONMCHIBATh UX CBOWCTBA;

B pezynomame uzyuenus memvl yuawuecs 00IHCHbL:

3HaTh: O0JIACTh OINpPENENEHUsT U MHOXKECTBO 3HAUEHHUM 3IIEMEHTApHBIX TPUTOHOMETPHUECKUX
(GyHKUINH; TPUTOHOMETPUYECKUE (PYHKIIUH, UX CBOMCTBA U rpauKH;

yMeTh: HaXOAUTh 00JacTh ONPEAETICHNUs U MHOKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKIIMA;
MHOXECTBO 3HAUEHHWH TpuUroHomerpuueckux ¢ynkuuid Bupa kf(x) m, rme f(x)- mrobas
TpUTrOHOMETpHUUEcKast (YHKLHUS; OKa3blBaTh MEPUOJUYHOCTh (PYHKUUH C 3aJaHHBIM NEPHOAOM;
uccleoBaTh (DYHKIMIO HAa YETHOCTh M HEYETHOCTH; CTPOUTH TPa(UKA TPUTOHOMETPUUYECKHX
byHKUuMi; coBepiiaTek IpeoOpa3zoBaHue TIpadUKOB (QYHKLUUH, 3Has HX CBOWCTBA; pelIaTh
rpadu4ecKy IpOCTEHIINE TPUTOHOMETPUIECKHE YPABHEHUS 1 HEPABEHCTBA.

3.1IpousBoanas u eé reomerpruyecknii cMbica (16 1)

[TpousBonnas. [IpousBoanas crenennoit pynkun. [Ipasuna nuddepennupoanns. [IponsBoansie
HEKOTOPBIX 3JIEMEHTapHBIX QyHKLUH. ['eomeTpruecKuii cMbICa IPOU3BOJHOM.

OcnosHuvle yenu: popMUpOBaHUE MOHITUH O MIHOBEHHON CKOPOCTH, O KacaTelIbHOH K TUIOCKOH
KPUBOH, 0 KacaTelabHOH K rpaduky GyHKIMH, O IPOU3BOAHOW (PYHKIUH, O (PU3MUECKOM CMBICIE
IIPOU3BOJHON, O I€OMETPUUECKOM CMBbICIE IMPOU3BOAHOM, O CKOPOCTH W3MEHEHHs (PyHKUUH, O
npezene QyHKUUU B TOuke, 0 IU(p(PEepeHIUPOBaHUN, O MPOU3BOIHBIX 3JIEMEHTapHBIX (YHKLUH;
(GopMUpOBaHHE YMEHHS HCIOJb30BaTh AJITOPUTM HAXOXKICHHUS IPOU3BOAHON 3JIEMEHTAPHBIX
(GyHKLUH TPOCTOTO U CIOYXKHOI'O apryMEHTa; OBJIAZICHHE YMEHUEM HAaXOJUTh MPOU3BOJHYIO JIHOOOH
KOMOMHAIIUM  3JIEMEHTApHBIX (YHKUUI; OBJAJEHUE HaBbIKAMHU COCTAaBJICHUS YpaBHEHHS
KacaTeJbHOM K Tpapuky (YHKIMM TpU JONOJHHUTEIbHBIX YCIOBHAX, HAXOXKICHUS YIJIIOBOTO
Kod(uImeHTa KacaTeIbHOMU, TOUKH KacaHusl.

B pezynemame uzyuenus memvl yyauuecs 00IHCHbI:

3HATh: NMOHATHE MPOU3BOIHON PYHKIMH, (PU3HUUECKOTO U T€OMETPUUECKOTO CMbICIIAa IPOU3BOTHOM;
MOHSATHE MPOU3BOJHON CTENEHHU, KOpHs; mpaBuia AuddepeHunpoBanus; GopMysbl MPOU3BOIHBIX
AJIEMEHTapHbIX (YHKIUI; ypaBHEHHE KacaTelbHOM K rpaduKy (pyHKIHH; aJITOPUTM COCTaBJICHUS
YPaBHEHHUs KacaTelbHOM;

yMeTb: BBbIUUCISTH IPOU3BOJIHYIO CTETIEHHON (YHKIIMHM U KOPHS; HAXOAUTh IIPOU3BOJIHBIE CYMMBI,
Pa3sHOCTH, MPOU3BENICHHS], YACTHOTO; IPOU3BO/IHBIE OCHOBHBIX 3JI€MEHTApHBIX (YHKIMN; HAXOAUTh
IIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKINN CI0XKHOTO apryMEHTa; COCTaBIISITh ypaBHEHHUE KacaTelbHOU
K rpadpuky (yHKIMM 1O alropuTMy; YYacTBOBaTb B JHajore, IMOHUMAaTb TOYKY 3pEHUS
co0OecelHMKa, TMPU3HABATh IPAaBO HAa HHOE MHEHME; OOBACHATH H3YUYEHHbIE IIOJIOKEHUS Ha
CaMOCTOSITENIbHO TIOJJOOPaHHBIX MPUMEPAX; OCYIIECTBIIATh MMOMCK HECKOJIBKUX CIIOCOOOB peleHHs,
apryMEeHTHpOBaTh  pallMOHAJbHBIA  CcrOco0, MPOBOJAUTH  JIOKa3aTeldbHBIE  PACCYKICHUS;
CaMOCTOSITENIbHO UCKAaTh HEOOXOAMMYIO JUIs pelIeHHs yueOHbIX 3a7au HH(pOpMAaIHIO.
4.ITlpuMeHeHMe MPOU3BOIHOM K uccae0BaHuI0 Gynkuuii (17 1)

Bospacranne u yObiBaHue ¢GyHKUMHA. DKcTpeMyMmbl ¢yHKuuu. llpumeHeHue NpOM3BOJHON K
nocTpoeHuto rpadukoB ¢yHknuid. Hanbonpiiee n HanMmeHsbIee 3HadeHust QyHKIHU. BeimykiiocTs
rpaduka. Touku neperuba.

Ocnoenbie yenu: (popMupoBaHHE MPEACTABIECHUN O MPOMEXKYTKAX BO3pacTaHusd U yObIBaHUS
(GyHKLIMU, O JIOCTaTOYHOM YCJIOBHUM BO3pacTaHHs (YHKLUUH, O MPOMEXKYTKaX MOHOTOHHOCTH
GyHKIIMM, 00 OKPECTHOCTH TOYKH, O TOYKaX MaKCHMymMa U MUHUMyMa (YHKLIHUH, O TOYKax
HKCTPEMYMaA, O KPUTHUYECKUX TOYKax; (JOPMUPOBAHME YMEHHUsS CTPOUTH 3CKMU3 Tpaduka (yHKIHUH,




€ClIM 3aJaH OTPE30K, 3HaueHWsl (YHKLIMM Ha KOHIAX 3TOro OTpe3Ka M 3HAK INPOU3BOAHOM B
HEKOTOPBIX TOYKaX (DYHKIMM; OBJIAJCHHE YMEHHUEM NPUMEHSTH MPOU3BOJHYIO K HCCIEI0BAHHIO
(GYHKUIUH U TOCTPOEHUIO IpaMKOB; OBJIAJICHUE HABBIKAMH MCCIENOBATh B MPOCTEHIINX CIydasx
(GyHKIMUM HAa MOHOTOHHOCTb, HaXOAWTh HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHHUS (DYHKIMHA, TOUKU
neperuba ¥ UHTEPBAJIbl BBITYKIOCTH.
B pezynomame uzyuenus memvl yuauuecs 00ICHbL.
3HATh: IOHATHE CTAlMOHAPHBIX, KPUTUYECKUX TOYEK, TOYEK DSKCTpPEMyMa; KaK IIPUMEHATH
NPOM3BOJHYI0O K HCCICIOBaHUI0O (YHKIMH M TIOCTPOCHHUIO Tpa(HKOB; Kak HCCIEAOBaTh B
OpOCTEHIIMX cly4asX (QYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOoJIbllee U HaUMEHbILEe
3Ha4YeHusl QyHKLNY;
yMeTb: HaXOAUTh WHTEPBAIbl BO3pAaCTaHUs M YObIBaHHMS (YHKUMH; CTPOUTH O3CKU3 rpaduka
HENpepbIBHON (YHKLNHU, ONPEAeNEHHON HAa OTpEe3Ke; HaXOAWUTh CTAlMOHAPHBIE TOYKH (DYHKIUH,
KPUTUYECKHE TOUYKU U TOYKH IKCTPEMyMa; MPUMEHATh IPOU3BOIHYIO K HCCIEJOBAHUIO (DYHKIMNA U
IOCTPOCHUIO TPapUKOB; HAXOJUTh HaWOOJblIEe U HAaMMEHbLIEe 3HaueHHE (QYHKUUHU; paboTaTh C
y4e€OHUKOM, OTOMPATh U CTPYKTYpUPOBAaTh MaTepHall.
S.I1epBooOpa3nasi u unTerpaj ( 16 4)
[TepBooOpasnas. [IpaBuna HaxoxaeHUs MEPBOOOPa3HBIX. [0 KPUBOIHMHEWHON Tpanenuud u
UHTErpaJl. Beruncienue nHTerpanos. Beruncienue mionanei ¢ NoMOIIBIO HHTErPAJIoB.
OcnosHvle yenu: (HOPMUPOBAHHE NPEACTABICHUNH O MEpBOOOpa3HOW (YHKIHMH, O CEeMEUCTBE
NepBOOOPa3HbIX, O IUPPEPEeHIIMPOBAHUN U HHTEIPUPOBAHMM, O TaOJMIE NEpBOOOPA3HBIX, O
NpaBUIax OTBICKAHUS TIEPBOOOpA3HBIX; (OPMHPOBAHWE YMEHHH HAXOAWUTh s (YHKIUU
epBooOpa3Hyto, rpaduK KOTOPOH MPOXOJUT Yepe3 TOUKY, 3a/JlaHHYI0 KOOpAMHATaMM; OBJIAJCHHUE
YMEHHEM HaXOJUTh TUIONIA/Ib KPUBOJIMHEHHOM Tparenuu, orpaHideHHol rpagukamu GyHKIUA y =
f(x) u y = g(x), orpaHu4eHHON NPAMBIMH X = a. X = b, ocbto Ox u rpapukom y = h(x).
B pezynomame uzyuenus memvl yuauguecs 00NICHbL.
3HATh: NIOHATHE IE€PBOOOpa3HON, MHTErpana; MpaBuja HaXOXXICHUs I[EepBOOOpa3HbIX; TaOIMIly
nepBoobOpasHbIxX; hopmyny Heiorona JleiiOHMIa; MpaBwiia MHTETPUPOBAHHUS;
yMeTb: MPOBOJIUTh HMH(OPMAIMOHHO-CMBICIIOBON aHAJU3 MPOYMTAHHOIO TEKCTa B Y4eOHHKE,
y4acTBOBaTh B JMAJIOre, NMPUBOAUTH IMPUMEPHI; apryMEHTHUPOBAHO OTBEYaTh HA IOCTaBJICHHbBIE
BOIIPOCHI, OCMBICIMBATh OMIMOKM M MX YCTPaHATh; J10Ka3blBaTh, YTO JaHHAs (DYHKIMS SBISETCS
NepBOOOPA3HON U Ipyro MaHHON (YHKUIWHU; HAXOTUTH OJHY M3 IEPBOOOPA3HBIX UISI CYMMBI
GyHKUMH ¥ npou3BeneHUs (YHKIMU Ha 4YMCIO, MCIIOJIB3Ysl CIIPaBOYHBIE MaTe€pHajbl; BBHIBOJUTDH
IpaBWJia OTHICKAHUS MEPBOOOPa3HBIX; M300pakaTh KPUBOJIMHEHHYIO Tpameluio, OrpaHUuYECHHYIO
rpaduKaMu 3J1€MEHTApHBIX (DYHKIIHMIA; BEIYUCIIATH UHTETPall OT JI€MEHTApHON (YHKIUHU MTPOCTOrO
aprymenta no dopmyne Hprorona JleitOHHMIIA ¢ MOMOIIBI0 TAOJUIIBI MTEPBOOOPA3HBIX U TIPABUI
VMHTETPUPOBAHUS; BBIUUCIATH IUIOMIAAb KPUBOJIMHEWMHON Tpanenuy, OrpaHUYE€HHON NMPSAMBIMH X =
a, X = b, ocpto OX u rpadukoM KBaApaTU4YHON (YHKIMHU; HAXOAMTH ILJIOLIAAb KPUBOJIUHEHHOMN
Tpamnenuy, OrpaHUYEeHHON mapa®ojiaMH; BBIYMUCIATH MYyTh, IPONAEHHBIH TEJIOM OT Hayaiaa
JBUKEHUSI O OCTAHOBKHU, €CIM H3BECTHA €r0 CKOPOCTh; MPEABUAETH BO3MOXKHBIE IOCIEACTBUS
CBOMX J€MCTBUI; BJIaJIETh HABBIKAMU KOHTPOJISI U OLICHKU CBOEH JESITEIBHOCTH.

6. Dj1eMeHTBbI MATEMATHYECKOH CTATUCTHKH,

KOMOMHATOPHKH M TeopuH BeposiTHOcTel (1949)
TabnuuHoe U rpaduyeckoe NMpeacTaBIeHUE JAaHHBIX. YHCIOBbIE XapaKTEPUCTUKHU PSIIOB JaHHbIX.
[Toouep€nHblii U OAHOBPEMEHHBI BBIOOP HECKOJIBKMX JJIEMEHTOB W3 KOHEYHOI'O MHOKECTBA.
@opMmybl UYKCIa TMEPEeCTAaHOBOK, COYETAaHUM, pa3MmelleHui. PernieHne KOMOMHATOPHBIX 3ajad.
®opmyna 6uHoma HerotoHa. CBoiicTBa OMHOMMHANBHBIX KO3 duirenToB. Tpeyronpuuk [lackans.
DneMeHTapHbIE U CIO0XKHBIE COObITHS. PaccMoTpeHue ciydyaeB: BEpOSATHOCTb CYMMbl HECOBMECTHBIX
COOBITHH, BEPOSITHOCTh MPOTHUBOMOJOKHOTO CcOOBITUS. [loHATHE O HE3aBUCHMMOCTHU COOBITHIA.
BeposTHOCTh M cTaTUCTHUYECKas YacTOTa HACTYIUIEHUsI COOBITHS. Perienne mpakTH4ecKux 3ajad ¢
IIPUMEHEHNE BEPOSTHOCTHBIX MeTon0B. CiyuaiiHble BelnuuHbl. LleHTpanbHble TeHAeHIUU. Mepbl
pa3bpoca. Pemenne npaktuyeckux 3aaa4 no teme «CTaTUCTHKaY.
OcnosHuvle yenu: (GOpMHUPOBAHUE NPEACTABICHUNH O HAYYHBIX, JIOTHYECKMX, KOMOMHATOPHBIX
METOJaX pelIeHUs MaTeMaTU4YecKuX 3aaay; (HOpMHUpPOBaHHME YMEHHUS aHAJIM3UPOBATh, HAXOJUTh
pas3JInYHbIe CIIOCOOBI PeIIeHUs] OJJHON U TOH K€ 3a7auH, JeJIaTh BBIBO/IbI, pa3BUTHE KOMOMHATOPHO-




JIOTMYECKOTO MBIIIIEHUs; (OPMHUPOBAHUE NPEACTABICHUS O TEOPHUHM BEPOSITHOCTH, O MOHATHIX:
BEPOSITHOCTb, HCIHBITAHUE, COOBITHE (HEBO3MOXHOE M JOCTOBEPHOE), BEPOATHOCTH COOBITHIA,
o0BeIMHEHNE u repeceYecHre COOBITHI, CJIEZICTBUE CcOOBITHS, HE3aBUCUMOCTH
coObITHH; (hOpMUpPOBAHHE YMEHHS BBIUUCIATH BEPOSITHOCTh COOBITHI, ONPEENATh HECOBMECTHBIE
U TPOTUBOIOJIOKHBIE COOBITUS; OBJAJEHHE YMEHUEM BBIIOJHEHHS OCHOBHBIX OIlepaluil Hal
COOBITUSIMM; OBJIA/ICHUE HABbIKAMU PELICHMSI IPAKTUYECKUX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX
METO/I0B;

B pezynomame uzyuenus memvl yyaupuecs 00NICHbL.

3HATh: MOHATHE KOMOMHATOPHOH 3aJayd M OCHOBHBIX METOJOB €€ pelleHHs (IepecTaHOBKH,
pasMelleHMs], coyeTaHusi 0e3 IMOBTOPEHUS M C IOBTOPEHUEM); IOHATHE JIOTMYECKOW 3ajauu;
npuémMbl perieHus KOMOMHATOPHBIX, JIOTUYECKUX 3a]ad; 3JIEMEHTH I'pad)OBOr0 MOJICIUPOBAHUS;
IIOHATUE BEPOSTHOCTU COOBITHIl; MOHATHE HEBO3MOXHOI'O U JIOCTOBEPHOIO COOBITHS; IMOHSATHE
HE3aBUCHMBIX COOBITHUI; IMOHSTHE YCIOBHOW BEPOSITHOCTH COOBITHH; MOHATHE CTATUCTHYECKOU
YacTOTbI HACTYIUIEHUS! COOBITHIA;

yMeTb: WCIHOJb30BATh OCHOBHBIE METOABI pEUICHHWS KOMOWMHATOPHBIX, JIOTMYECKHX 3aj]ad;
pa3pabaTbiBaTh MOJEIM METOJOB pEUICHHs 3aJad, B TOM YHCIE€ WU IpPH IMOMOLIM TpadBoro
MOJICJIMPOBAHUS; MEPEXOAUTHh OT MJIEU 33/JaYd K aHAJIOIMYHOM, Oosiee MpOCTOM 3ajaye, T.€. OT
OCHOBHOM TIOCTAaHOBKM BOIIpOCAa K CXE€ME; SCHO BbIpaXaTb pa3pabOTaHHYI HJCI0 3ajauu;
BBIUNCIISTh BEPOSTHOCTh COOBITUI; ONPEENATh PABHOBEPOSTHBIE COOBITHUS; BBINOIHITH OCHOBHbBIE
olepalyu HajJ COOBITUAMH; JJOKa3blBaTh HE3aBHUCUMOCTb COOBITHUIH; HaXOAUTh YCJIOBHYIO
BEPOSATHOCTb; pEIIaTh IPAKTUUYECKHE 3a/1a4H, IPUMEHSISI METO/1bl TEOPUH BEPOSITHOCTH.

7. O6o0maee MOBTOPeHNE Kypca aiare0pbl 1 Havaua aHaau3a 3a 10- 11 kaacest (17 1)
Uucna u anrebpamdeckue mpeoOpa3zoBanus. YpaBHenus. HepaBencrBa. CucteMbl ypaBHEHUM U
HepaBeHCTB. [IpomsBogHas QyHKUMM W ee MNpPUMEHEHHE K pelieHuio 3amad. DOyHKUUU U
rpaduxu. TekcToBbIC 3a/1a4M HA MTPOLICHTHI, IBMKCHUE, TIPOTPECCHH.

Ocnognbie yenu: o000OIEHNE M CcUCTEMAaTH3alMs Kypca anreOpsl W Havan ananmuza 3a 10- 11
KJIACChl;  CO3/JIaHME YCIOBUW JUIsl TUIOJOTBOPHOTO Yy4yacTUs B TPYINOBOM pabore, s
dbopMUpOBaHHUS  YMEHHS  CAMOCTOATEIBHO W  MOTHBHPOBAaHHO  OpPraHM30BBIBATH  CBOIO
JESTEIIbHOCTh; (POPMUPOBAHUE TPEICTABICHUNA 00 MIESIX U METOJaX MaTeMaTHKH, O MaTeMaTHKe
KaK Cpe/JICTBE MOJICTUPOBAHUS SBJICHHUM U MPOIIECCOB; Pa3BUTUE JIOTUYECKOTO U MAaTEMATHYECKOTO
MBINUICHHUS, WHTYWIIMH, TBOPUYECKUX CIOCOOHOCTEH; BOCIHTAHHE TIMOHUMAHHS 3HAYMMOCTH
MaTeMaTHKH 751 OOIIIECTBEHHOTO TIporpecca.

B paGoueii nmporpaMmMe U3MEHEHO COOTHOIICHHE YaCOB HA M3yY€HHE TEM U UTOTOBOE MMOBTOPEHHE B
CTOPOHY YMEHBIIIEHUS M0 OTHOIIECHHUIO K TUMIOBOM MporpaMMe. BricBoOoAMBIIIECS Yachl OTBEICHbI
Ha oOoOlIaroliee MOBTOPEHHE MO Kaxa0d TeMe, padoTy ¢ TecTaMu U MOJATOTOBKY K HTOrOBOM
aTTectanuu B popme u o marepuanam EI'D. [ToaroroBky k sK3aMeHaM IIAHUPYETCS MPOBOIUTH B
cucrTeMe, HaunHasg ¢ 10 knacca

YuebHo-MeTOoANYECKOE 00ecTieueHHEe
1.MaremaTHka: anredpa 1 Hayajga MaTeMaTHYECKOT0 aHalIMu3a, reoMeTpus. AnreOpa u Havana
MaTematuueckoro aHanuza. 10-11 kmacesl: yueb. 11 odueoOpa3oBar. opraHu3anuii: 6a3oBbil U
yrury6u. yposaw / [II1. A. Anumos, 10. M. Kosisirun, M. B. TkauéBa u ap. |. - M.: TIpocseinenue,
2014. —463 c.: un. — ISBN 978-5-09-034195-0.

2. MaremaTHKa 1 Hayaja MaTeMaTHYECKOro aHaln3a. J{uaakTuyeckre MaTepraisl K yueOHUKY
[I.A. AmumoBa u apyrux. 10 kimace: yae0. mocoOue yist o01ieo0pa3oBat. opraHu3anmii: 6a30BbIid
u yriny6un. yposuu / M.U. llla6ynun, M.B. Tkauésa, H.E. ®énoposa. — 8-e uzn. — M.:
IIpoceemenue, 2017. — 207 c. : nn. — ISBN 978-5-09-045928-0.

3. Maremaruka: anreOpa v Hadajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anrebpa u Havyana
MaTemaTuueckoro ananusa. 10-11 kmacceel: yue6. st o6imeoOpa3oBat. opranu3anuii: 6a3oBeld U
yray6u. yposuu / [II. A. Anumos, H0. M. Kosisirun, M. B. Tkauésa u ap. |. - M.: [IpocBeienue,
2014. — 463 c.: un. — ISBN 978-5-09-034195-0.



4. AnreOpa 1 Hayaia MaTeMaTH4ecKoro aHanm3a. JlunakTuyeckue Mmatepuansl K yaeOHuky [11LA.
AnmnmoBa u apyrux. 11 kiacc: yae6. mocodue 11t 001eo0pazoBar. opraHu3aniii: 6a30BbIi 1
yray6on. yposuu / [M. W. llla6ynuH, M. B. TkauéBa, H. E. ®énoposal. - 8-¢ u3n. — M..:
[Tpocemenwue, 2017. — 191 c¢. ISBN 978-5-09-046627-1.

5. Maremaruka. [logroroska k EI'3-2015. Teopus BepositHocTr / C.O. UBanos, E.I'. KonHosa,
J.N. Xanun; nox pea. @.d. JIeicenko, C.1O. Kymnadyxosa. — PoctoB — Ha — [{ony: Jlernon, 2014.
— 80 c.- (l'otoBumcs k EI'D).

6.Maremaruka B cxemax u tadmumax / A.H. Poranun, 1.B. JIsicukoBa. — M. : Dckumo, 2014. —
256 c. — (HarnmsaaHo u 10CTYyIHO).

7.EI'D. Matemaruka: nomarosas noaroroska/ A.H.Poranun, . B.JIsicenkoBa,
10.A.3axapuituenko.-MockBa: 9xcmM0,2016.-320c.-(EI'D. Henenst 3a neneneit). ISBN 978-5-699-
90160-9.



TemaTnueckoe NJIaHNPOBaHME Kypca
«Adureopa - 10»
ApTop: III.A. AJtuMOB M Jp.

n/n Pa3pnen nporpamMmmel O01mee KoJIM4YeCTBO Koa-Bo
4acoB KOHTPOJIbHBIX
pador
1 IToBTOpenue. JleiicTBUTEIbHBIE YK CIIA 16 1
2 CreneHHast QyHKIHS 12 1
3 [Toka3zarenpHas QyHKIHS 9 1
4 Jlorapudmudeckast GyHKIHS 16 1
5 Tpuronomerpudeckue GopMyIbl 20 1
6 TpuronomeTpuyeckre ypaBHEHUs 19 1
7 Nrtorosoe noBropeHue 9 1
Hror |7 T1em 102
0
Ne Tema ypoka Copepxanue Buabl feATeILHOCTH y4aIMXCst
YPOKa yYPOKa
BBoanoe nosropenmne (6
4acoB)
1 [ToBTOpEHME. JIuneiinbie 3HaTh IIpaBWIIa PEIIECHUS JIMHENHBIX U
JIunelinble u yYpaBHEHUS, KBaJPaTHBIX YPaBHEHUU
KBaJlpaTHbIE KBaJlpaTHbIE YMerhb pemaTh JIMHEHHbIE YPaBHEHUS
ypaBHEHUS ypaBHEHHUS Pa3HOro YpPOBHS CIOXHOCTH,
KBaJIpaTHbIC YPaBHEHUS 110 OCHOBHOM
dbopmye u o Teopeme, 0OpaTHOM
TeopeMe Buera;
-ypaBHEHMsI, CBOASIINECS K KBaJIPaTHBIM
2 IToBTOpEHHE. JInnelinble 3HaTh IpaBWIIa PEIICHUS JIMHENHBIX U
JInnelinbie n HEpPAaBEHCTBA, KBaJ(paTHBIX HEPABEHCTB,
KBaJlpaTHbIE KBaJlpaTHbIE - aJITOPUTM METO]1a HHTEPBAJIOB
HEPaBEHCTBA, METO HEPaBEHCTBA, YMmeTs pemiath JIMHENHHbIE HEPAaBEHCTBA,
WHTEPBAJIOB paloHaIbHbIE - pemars KBaJpaTHbIE HEPABEHCTBA C
HEPaBEHCTBA, MOMOIIbIO TpauKa KBaJApaTUIHON
METOJ (GYHKIIMU 1 METOJIOM UHTEPBAJIOB
MHTEPBAJIOB
3 [ToBTOpEHME. OyHKIMH, UX 3HaTh OCHOBHBIE (YHKIIUHU, UX CBOMCTBA
@yHKIMK U TpauKu | CBOWCTBA U U rpaduKu
rpaduku: YMertb cTpouTh rpaduku JIMHEHHON 1
JIMHENHas, KBaJpaTUUHON QPyHKINU, QYHKIUHN y =
KBaJpaTH4Has, y | K/X,
= K/X, y=vVx,y=[x|
y=Vx,y=[x]
4 IToBTOpEHME. DopmyJibl 3Hathb GOPMYITBI COKPAIIECHHOTO
[TpeoGpa3oBanue COKpALIEHHOTO YMHOKEHUS,
BBIPAKEHUI YMHOXXEHHS, - IpaBUJIa JEHCTBUI ¢ anredpandecKuMu
anreOpanyeckue | apodsamu,
Ipo0OH, pa3iokeH | -pa3fiokeHHe MHOTOUIEHOB Ha
Y€ MHOTOWIEHOB | MHOXUTENIN
Ha MHOXUTEIN YMeTs ynpouats airedpandeckue




BBIPAYKCHUS, BBITTOIHSATD BCE AEHCTBHS C
anreOpandecKuMu ApOOsIMH

5 [ToBTOpEHME. DopmyJibl 3HaThb GOPMYITBI COKPAIICHHOTO
[IpeoOpazoBanue COKPAIIEHHOTO YMHOKEHHUS, TPAaBUJIA ICUCTBUM C
BBIpaXEHUI YMHOXEHHUS, anreOpanvyecKuMH IpoosmMH,

anreOpanyecKkue | --pas3nokeHue MHOTOWICHOB Ha

IpoOH, pa3iaokKeH | MHOKUTEIH

¥ MHOTOWICHOB | YMeTh ympouiats anredpanyeckue

HA MHOXKUTEIIH, BBIPXEHHUS, BHIIOJHATH BCE IEUCTBUS C
anreOpandecKuMu APOOSIMH

6 Konmponsnasn WNupuBuayansHoe | YMeTh 000011aTh U CUCTEMAaTU3UPOBATh
padoma pelieHne 3HAHUS 110 OCHOBHBIM TEMaM Kypca
Bxoonoii konmpow KOHTPOJIBHBIX anredpsl 7-9 Ki1accoB

3alaHuI
KonTpons
3HAHUU I10
OCHOBHBIM T€MaM
anreopsl 7-9
KJIACCOB

I'naBa 1. [leiicTBUTE/IbHBIE

yucaa (10 yacoB)

7 Llenrie u Llenrsle, 3HaTh Oonpe/ieieHue JIeUCTBUTEIBHOTO

panuoHaIbHbIE paroHaibHbIE quCla;
qucna qruca, YMeTb 3anuchiBaTh OOBIKHOBEHHYIO
IIEpUOIHYECKast Jpo0b B BUJIE JECSITUUHON U HA00OpOT,
IpoOb 3aMKChIBaTh B BUI€ OOBIKHOBEHHOU
JpoOH OECKOHEUHYIO AECSITUUHYIO IpO0b
8 JleiicTBUTENbHBIC Hppanmonansuel | 3HATH ONpeaeNeHrue UPPALUOHAIBHOTO
yucia € yucna, quclia, IeHCTBUTEIBHOIO YUCIIa, MOAYJIS
NEHCTBUTENbHbBIE | YHCIA;
4yucia, MOLYJIb YMmeTh npeobpa3oBbIBaTh MPOCTEUIITNE
JIECTBUTENIBHOTO | BBIPAXKEHMS, COAEPIKAILUE PATUKAIIBI
yuclia
9 beckoneuno beckoneuno 3HaTh onpejeneHne 6ECKOHEYHO
yOBIBaroas yObIBaro1as yOBbIBaro1Ieil reOMeTpu4YecKoi
reoMeTpHuyecKas reoMeTpuueckas | mporpeccuu, Gopmyiay CyMMbl
mporpeccust nporpeccus, YMeTsb peraTh HECIOKHBIE 3a/1a4d HA
cyMMma HaXO0X/IEeHWE CyMMbI OECKOHEYHO
0eCKOHEYHO yObIBaro1ei
yOBIBaroOIIeH
reOMETPUYECKON
IPOrPeCcCUm
10 beckoneuHno beckoneuno 3HaTh onpeseneHne 6€CKOHEYHO
yObIBaromias yObIBaromas yOBbIBaroIIEei reoMeTpruIecKon
reOMEeTpHUYECcKas reoMeTpuyuecKasl | Mporpeccuu, Gopmysry CyMMbI
nporpeccust nporpeccus, YMeTs peliaTh HECIOKHbIE 3a/1a4l Ha
cyMMa HaXO0XXJICHHE CYMMbI OECKOHEUHO
OECKOHEYHO yObIBaroIIEH;
yObIBaro1eit - UCTOJIB30BATh (POPMYITY JUIsl peIIeHUs
TEOMETPUUYECKON | 3a7ad, 00pamarh OCCKOHEYHYIO
IIPOrpeccuu NEPUOINIECKYIO 1pOoOb B
OOBIKHOBEHHYIO
11 Apudmernueckuit Apudmernuecku | 3HaTh onpeneneHue apudMeTnaecKuit
KOpPEHb 1 KOpEHb KOpHsI HaTypaJbHON CTENEHU U €T0




HaTypajabHOU HaTypajJibHOU CBOICTBA.
CTETIEHU CTEIEHH, YMeTh HaXOOUTh 3HAUEHUS KOPHS
CBOIMCTBa HaTypaJIbHON CTEIIEHU 10 U3BECTHBIM
apudmeTrueckor | hopmynam u
0 KOpHS IpaBUIaM; IPeoOpa3OBbIBATH
HaTypaJIbHON BBIPAXEHUS, COIEpKAIlUe KOPHU
CTEIEHU HaTypaJbHOM CTENEHU IO IpaBHJIaM
npeoOpa3oBaHust OYKBEHHBIX
BBIpaXEHUI, 0CBOO0XK/1aTh 3HAMEHATEeIb
anreOpandeckoit 1podu ot
HMPPALMOHATILHOCTH
12 Crenens ¢ Crenens ¢ 3HaTBONpECIICHUS ApUPMETHIECKOTO
palnMoOHaIbHBIM U palMOHAIBHBIM U | KOPHS U CTEIICHHU.
JIEHCTBUTEIILHBIM JICUCTBUTEIBHBIM | YMeTh IIPUMEHATh UX CBOMCTBA IIpU
MOKa3aTeseM MIOKa3aTeleM, BBIIIOJIHEHUH BBIYMCICHUN U
CBOICTBa npeoOpa3oBaHUU BBIPAKCHUN
CTENIEHU
13 Crenensb ¢ Crenens ¢ 3HaTh onpeaeneHus apuHMETHIECKOTO
panMoOHaNIbHBIM U palMOHAIBHBIM U | KOPHS U CTEIIEHHU.
JIEHCTBUTEIIbHBIM JICHCTBUTEIIBHBIM | YMeTh IIPUMEHATh UX CBOMCTBA IIPU
MOKa3aTeseM MOKa3aTeleM, BBIIIOJIHEHUH BBIYMCICHUN U
CBOMCTBA peoOpa30BaHNU BbIpAXKEHUM
CTENEHU
14 Crenens ¢ Crenens ¢ 3HaTh onpezeneHus apupMeTUIecKoro
PalMOHAIILHBIM U paloOHaIbHBIM U | KOPHS U CTENEHHU.
JIEHCTBUTEIIbHBIM JIEMCTBUTENIbHBIM | ¥YMeTh IPUMEHSTh UX CBOMCTBA MPU
[OKa3areieM [IOKa3aTeseM, BBITNIOJTHEHUH BBIYMCIICHUHN U
CBOMCTBa peoOpa3oBaHUU BbIPAKCHHM
CTEIEHU Pa3IMYHOTO YPOBHS CIOXHOCTU
15 O6o6maromuit ypok | Apupmerndeckun | 3HATH TEOPETUUECKHI MaTepHal Mo
1o tTeMe «CTeneHb ¢ | i KopeHb TeMe
JENCTBUTEIBHBIM HaTypaJIbHON YMerb 0600111aTh U CHCTEMATU3UPOBAThH
MOKa3aTeIeM» CTEIEeHH, 3HAHUS 10 PONUJIEHHBIM TEMaM;
CBOICTBa - IPUMEHATH TEOPETUYECKUI MaTepual
apu(QMeTUYeCKOr | IpHU pPelIeHUH 3a1au
0 KOpHS
HaTypaJIbHON
CTETICHHU.
Cremnensb ¢
paloHaIbHBIM U
JIEUCTBUTEIbHBIM
IIOKa3aTeseM,
CBOMCTBA
CTENICHU
16 Konmponvnasn NunuBunyansHoe | YMeTh 1€MOHCTPUPOBATH
padboma Nel pelieHne TEOPETUYECKHUE U TPAKTUUECKHUE 3HAHMS
«Cmenens c KOHTPOJIbHBIX 10 TeMe, MPUMEHSATh TEOPETUUECKUI
delicmeumenvHvlm | 3aJaHUN MaTepuall pu peuIeHUH NACbMEHHOU
nokazamesnem paboThL.
I'maBa 2. Crenennas ¢gynkuus (12 4acoB)
17 CrenenHnast GyHKIHS, €€ Crenennast | 3HATh OIpe/elieHUE CTEIEHHON
cBOiicTBa U rpaduk byHKIMS, (GYHKIMH, BUJIbI CTETIEHHBIX (QYHKIIUI B

€€ CBOMCTBA

3aBUCUMOCTH OT ITOKaA3aTeCJiA CTCIICHH, UX




u rpaduk

CBOMCTBA U Tpaduku;

YMeTh CXeMaTU4eCKU CTPOUTH rpadpuKu
CTEHEeHHBIX (PYHKIINA, C TTOMOIIIBIO
rpadvKOB CpaBHUBATh 3HAUCHUS
BBIPAXKECHU I

18 CrenenHast QyHKIHS, €€ Crenennas | 3HATh OIpe/C/ICHUE CTEIIEHHON
CBOMCTBA U rpaduk byHKIHS, (GYHKIHMH, BUJIBI CTENIEHHBIX (DYHKIMI B
ee CBOMCTBA | 3aBUCHMOCTH OT ITOKAa3aTellsi CTeIIeHH, UX
u rpaduk CBOMCTBA U Trpaduku;
YMeTh cXeMaTH4eCKU CTPOUTH Tpaduk
CTeNeHHON (YHKIIUU B 3aBUCUMOCTH OT
MOKa3aTelisl U NEPEUUCIATh €€ CBOMCTBA
19 B3aumuHo obpaTHBIC B3anmuo 3HaTh omnpejeneHre o0paTuMon
byHKIUHA oOpaTHbIe dbyHKIMH, 9TO rpadUKH B3aUMHO
byHKINN. 00paTHBIX (PYHKIIUI CHUMMETPHYHBI
CroxHbie OTHOCHUTEJIBHO MPAMON ) = X.
byHKIIH YmMmersb 110 rpaduKy y3HaBaTh
o0paTtumyto QyHKIHIO, CTPOUTH TpaduK
($yHKIIMN,00paTHOM K TaHHOU
20 PaBHOCWIIbHBIE YpaBHeHUs | PaBHOCHIE | 3HATH ONpeeseHrs paBHOCUIBHBIX
Y HEPaBEHCTBA HBIC ypaBHEHHIA, HEPABEHCTB, CHCTEM.
ypaBHEHUA | YMeTb MpU PEUICHUH YpaBHEHUN
51 BBITOJHATH peoOpa3oBaHus,
HEPABEHCTB | MPUBOSAIINE K YPABHEHUSM-CIEICTBUIM
a,
PaBHOCHUIIBH
bIC U
HEPaBHOCUII
bHBIC
npeoOpa3oB
aHUs
21 PaBHOCUIIbHBIE ypaBHeHUsI | PaBHOcHIb | 3HATH ompeeneHns paBHOCUIBHBIX
¥ HEPaBEHCTBA HBIC yYpaBHEHHIA, HEPABEHCTB, CHCTEM.
ypaBHEHUSA | YMeTb MpU PEUICHUH YpaBHEHUN
51 BBITIOJIHATH peoOpa3oBaHus,
HEPAaBEHCTB | MPUBOSAIINE K YPABHEHUSIM-CIEICTBUSIM
a,
PaBHOCHUIIBH
bl U
HEPaBHOCUII
bHBIC
npeodpazoB
aHUs
22 WpparmoHansHbie Hppaunona | 3HaThb CiocOOBI pelIeHus
ypaBHEHHS JBHBIC UPPAIMOHATLHBIX YPABHCHHH
ypaBHEHHUS, | YMeTb peliath NpocTenIme
MIOCTOPOHH | HPpAIlMOHAIEHBIC YPAaBHEHHUS,
Ue KOpHH. - IeNaTh MPOBEPKY HAMIEHHBIX KOPHEH;
Oo6macTe -gaxomuth OOY
orpeieNneH
ust
23 HppaunoHanbHble Uppanmona | 3HaTh criocoObl pelieHus
ypaBHEHUS JbHBIC UPPAlMOHATIBHBIX YPaBHEHUI

YpaBHEHUS,

YMers pemats npocrenmme




MIOCTOPOHH

MppalMOHATIbHBIE YPABHEHUS;

Y€ KOpHHU. - JIeJIaTh IPOBEPKY HAWICHHBIX KOPHEH;
Oo6mmacte -gaxomuteh OOY
ompeneneH
us
24 HppauuroHanbHble Wppanmona | 3HaTh NOHATHE UPPALMOHAIBHOIO
YPaBHEHHUS JIbHBIE YPaBHEHHS.
yYpaBHEHHU, | YMeThb peliaTth HppaluoHaIbHbIE
IIOCTOPOHH | YpaBHEHHUS.
1€ KOpHHU.
Ob6unacth
ompeneneH
us
25 HNppaunoHaibHbie Upparmona | 3HaTh crocOOBI pEIICHUs TPOCTEHIIINX
HEPABEHCTBA JIbHBIE UPPAaLMOHAIILHBIX HEPABEHCTB
HEPaBEHCTB | YMeTh peuarb NpoCcTerImne
a, UX BUJBl | UppallMOHAJIBHBIC HEPABEHCTBA
u
AJITOPUTMBI
peleHuit
26 NppannonaibHbie Uppaurona | 3HaTh ciocoObl peleHus MPOCTEHIITNX
HEPABEHCTBA JIbHBIE UPPaLMOHAIILHBIX HEPABEHCTB
HEPaBEHCTB | YMeThb peuarh NpoCcTeHIne
a VPpalMOHAJIbHBIE HEPABEHCTBA
27 O6o06maromuit ypox 1o CrenenHass | 3HaThb TEOPETUUYECKUIN MaTepUall 10
TeMe «CTeneHHas byHKLu, TeEME
GyHKIUA» ee CBOMCTBa | YMeTh 000011aTh M CUCTEMATU3UPOBATH
u 3HAHUSA 10 IPOUJIEHHBIM TEMAM;
rpaduk. U | - IpUMEHSATH TEOPETUUECKUN MaTepHa
ppauroHall | IPH PELIECHUH 3a1a4
bHBIE
YPaBHEHHUS
u
HEPABEHCTB
a
28 Konmponvnasn WupuBunya | YMeTh 1€EMOHCTPUPOBATH
paooma Ne2«Cmenennas | JIbHOE TEOPETHYECKHUE U TIPAKTUICCKUE 3SHAHUS
dynxyua» pelieHne 10 TEME, NPUMEHATh TEOPETUYECKUI
KOHTPOJIbH | MaTepuall IpH pelieHnH TUCbMEHHON
BIX 33/1aHUI | pabOTHI
I'naBa 3. IlokasarenbHas pyHkuus (9 4acos)
29 [TokazatenbHas ¢pynkuus, | [lokazatens | 3HaTh onpeseieHre U CBOMCTBA
ee cBoiicTBa U rpaduk Has NoKa3aTeabHON QYHKIUH.
byHKIMS, YMeTh cTpouTh rpapuk noka3zaTeIbHON
ee CBOICTBa | (DyHKIIMM MO TOYKAM M CXEMaTHYHO;
U rpaduk HCIIOJIB30BaTh CBOKCTBA IMOKA3aTEIbHON
(YHKIMYU NPU pelIeHNH YIIPaskHEHHUH
30 [ToxazatenpHas ¢pyaknus, | [lokazatens | 3HATH OnpeAeieHNe U CBOKMCTBA
ee cBoiicTBa U rpaduk Has NoKa3aTeabHON (PYHKIUH.
byHKIMS, YMeTb CTpouTh rpapuk noka3zaTeIbHON
ee CBOMCTBa | (DYHKIIMM MO TOYKAM M CXEMaTHYHO;
U rpaduk HCIIOJIB30BaTh CBOMCTBA IMOKA3aTEIbHON

(YHKIMU NPU pelIeHNH yIIPaskHEeHHUH




31 ITokazaTennHbIe [Tokazarens | 3HATHL ONpEEICHUE U BU
YpaBHEHHUS HBbIE MIOKA3aTeIbHBIX YPABHEHUH.
ypaBHEHUsI, | YMeThb peliaTh NOKa3aTelbHbIe
CIoCOObI YPaBHEHHS, UCIIOJIb3YsI TOXKIECTBEHHBIE
peLeHus peoOpa3oBaHus BBIPAKEHUH HA OCHOBE
CBOMCTB CTEIICHH, C TTOMOIIBIO
Pa3JIoKEHUs] HA MHOXHTEIN BbIPa)XKEHUIA,
COJIeprKalINX CTEIEHU, TPUMEHSIS
croco0 3aMeHbl HEN3BECTHOTO
32 IToxa3aTennHEIE [Tokazatens | 3HATH ONpeACIIEHUE U BUJT
ypaBHEHHUS HbIE IIOKa3aTeIbHbIX YPaBHEHUH.
ypaBHEHHU, | YMeThb pemarh [10Ka3aTeabHble
croco0sbl YPaBHEHMSI, UCTIOJIb3Ys TOXKIECTBECHHbIE
pelieHus npeoOpa30BaHus BRIPAKEHHUI HA OCHOBE
CBOWCTB CTEIIEHH, C TIOMOILIbIO
pa3I0XKEeHUsI HAa MHOXKUTEIH BBIPAKEHUH,
coJiepXKalliX CTETEeHH, TPUMEHS
croco0 3aMeHbl HEM3BECTHOTO
33 [Toka3arenbHble [Tokaszarens | 3HATH onpeaesieHNe U BUJL
HEPaBEHCTBA HBbIE [IOKAa3aTeIbHBIX HEPABEHCTB.
HEPaBEHCTB | YMeThb pellaTh 0Ka3aTelIbHbIe
a, crioco0bl | HEPABEHCTBA, UCIIOJIb3YS
peLeHus TOKJECTBEHHBIE PEOOPa30BaHUS
BBIPAKEHMI HA OCHOBE CBOWCTB CTEIICHU
34 IToxa3arenpHbIE [Tokazatens | 3HATH ONpeCIICHUE U BUJT
HEPaBEHCTBA HbIE [I0Ka3aTeIbHbIX HEPABEHCTB.
HEPABEHCTB | YMeTh pellaTh [10Ka3aTreabHble
a, CrocoObl | HEPABEHCTBA, UCIIOJb3YS
pelieHus TOKIECCTBEHHBIE MMPEOOPA30OBAHUS
BbIpQ)KEHUI1 Ha OCHOBE CBOMCTB CTENEHU
35 Cucremsl nokazarenbHblx | Cuctemsl 3HaTh CIOCOOBI PELICHUS CUCTEM
YPaBHEHHUI U HEPABEHCTB | IIOKA3aTeNlb | YPaBHEHMH U HEPABEHCTB.
HBIX YMeThb peraTh CUCTEMBI TOKA3aTeNbHbIX
YpaBHEHUN | ypaBHEHUHN U HEPABEHCTB.
"
HEPABEHCTB
36 O606marmuil ypok no [Tokazarens | 3HATh TEOpPETUUYECKUIN MaTepUal Mo
teMme «IlokazarenpHas Has TeEME
GyHKIUSA» byHKIMS, Ymerb 0000111aTh M CUCTEMATU3UPOBATH
€€ CBOMCTBA | 3HaHMsI [10 POIIEHHBIM TEMaM;
U rpaduK. - IPUMEHSATH TEOPETUYECKUIN MaTepual
IToxazarens | mpu pelIeHUH 3a1a4
HbIE
YPaBHEHHUS
17§
HEPABEHCTB
a,
CHOCOOBI |
X peueHus
37 Konmponvnaa paboma NuauBuaya | YMers 1€EMOHCTPUPOBATh
Ne3 «llokazamenvnasn JBHOE TEOPETHUYECKUE U IPAKTUIECKNE 3HAHUS
dynuxyua» pelieHne 110 TEME, NPUMEHATh TEOPETUUECKUI
KOHTPOJIbH | MaTepuall IpH pelieHnr TUChbMEHHON

BIX 3aJaHul

paboThI




I'nasa 4. Jlorapudpmuueckas pynkuus (17 yacon)

38 Jlorapugmsl Omnpenenen | 3HaTh onpezencHue jJorapudma uyncna,
ue OCHOBHOE JIOrapu(hMUIECKOe TOXKIECTBO.
ngorapupma | YMeThb BBIIOJIHATH IPpeoOpa3oBaHue
HOJIOKUTEN | BBIPAXKEHUH, COAEPIKAILUX JIorapu (MBI
BHOTO
quca,

OCHOBHOE
norapupmMu
4eCcKoe
TOKIECTBO

39 Jlorapudmet Onpenenen | 3HaTh ompeneneHue jJorapudma grca,
ue OCHOBHOE JIOrapu(pMU4ECKOe TOKIECTBO.
ngorapupma | YMeThb BBIIOJIHATH IpeoOpa3zoBaHue
HOJIOKUTEN | BBIPAXKEHUH, COAEPIKAILUX JIorapu (MBI
BHOTO
quca,

OCHOBHOE
JorapupmMu
4ecKoe
TOKIECTBO

40-42 | CsoiictBa norapudmon CaoiicTBa 3HaTh CBOIICTBa TOrapu(pMOB.
norapudmo | YMeThb MPUMEHSATH CBOMCTBA
B JorapupmMoB npu npeoOpa3oBaHUU

BBIPOKEHUH, COJIEpKAIUX JIOTapu(PMBbI

43 Jecatuunble u Hecaruunsl | 3HaTh 0003HAUEHHE JECATUYHOTO U

HaTypaJibHbIC eu HATYpaJIbHOTO Jorapudma.
aorapudpmsl. Dopmyia HaTypalbH | YMeTb BBIYMUCIATDH JECATUUYHbIE U
nepexozaa BIC HaTypaJbHbIE JOTrapu(PMBI;

Jgorapumsl | -pUMEHATH POPMYITy Iepexo/ia B

. ®opMyna | mpocTemmx ciydasx

nepexona K

HOBOMY

OCHOBAHMIO

44 JlecsaTuaable U Jecatuunsl | 3HaTh 0003HAYCHUE JSCATHIHOTO U

HaTypajbHbIE eu HaTypaJbHOTO Jlorapugpma.
norapudmsl. Dopmymna HATypalbH | YMeTb BBIYHCIATH JECATUYHBIC U
nepexozaa ble HaTypaJbHbIE JOrapu(pMBbI;

jorapudmsl | -puMeHATH GOpMyITy Iepexosa B

. ®opmyna | mpocTeHIMX ciaydasx

nepexonaa K

HOBOMY

OCHOBAHHIO

45 Jlorapugmuueckas Jlorapudpmu | 3HaTh By JorapudmMuuecKo GyHKINH,

¢byHKIMS, ee CBOMCTBA U yeckas €€ OCHOBHBIE CBOMCTBA.
rpaduk byHKLu, YMeTb cTpouTh rpaduk

ee CBOMCTBA | Jorapu@mMuueckoi GyHKIMH 110 TOYKaM

u rpaduk U CXE€MaTUYHO, UCIIOJIb30BaTh CBOWCTBA

norapumMuuecKoil GyHKIINH TPU
peleHn! 3a1a4

46 Jlorapudmuueckas Jlorapudpmu | 3HaTh By JorapupMuUUecKoi GyHKIINH,

GbyHKIMS, ee CBOMCTBa U yeckas €€ OCHOBHBIE CBOMCTBA.
rpaduk byHKLu, YMeTtb cTpouTh rpaduk

€€ CBOWCTBA

sorapu@muueckoi GyHKIIUHU, UCTIONIb3Ys




u rpaduk rpaduk pemarh MpoCTeHIIe YypaBHEHUS
¥ HEPaBEHCTBA, HAXOJUTh 00J1aCTh
omnpezeneHus JorapupMuIecKoi
byHKIIMHU

47 Jlorapudpmuueckue Jlorapudmu | 3HaTh onpeeeHre U BUI MPOCTSHIINX
ypaBHEHUS YecKue JorapupMHUECKUX ypaBHEHHUH,

YPaBHEHUSA, | OCHOBHBIE IPUEMBI PELLICHHUS.

CIoco0ObI YMmers pemiaTh npocrenme

penieHus jorapuMuUecKue ypaBHEHUS

48 Jlorapugmuueckue Jlorapudmu | 3HaTh OnpeneneHne U BU MPOCTEHIINX
YpaBHEHUSA YECKUE JorapuMUUECKUX ypaBHEHHH,

YpaBHEHHUS, | OCHOBHBIE IPUEMBI PELLICHUS.

CIIocoObI ¥YMersb pemaTth NpocTenIme

pelieHus JorapupMUUECKUE YpaBHEHUS

49 Jlorapugmuueckue Jlorapudmu | 3HaTh OnpeneneHne u BU MPOCTEHIINX
HEpaBEHCTBA YECKUE jorapuMUUECKUX HEPABEHCTB,

HEPABEHCTB | OCHOBHBIEC IPUEMBI PELICHMUS.

a, crocoObl | YMeTh peliarh npocTeiime

pelieHus JorapupMHUIECKUE HEPABEHCTBA

50 Jlorapudmuueckue Jlorapudmu | 3HaTh onpeaencHNe U BUJ MPOCTEHIITNX
HEPaBEHCTBA YecKue JOrapu(pMHUUECKUX HEPABEHCTB,

HEPaBEHCTB | OCHOBHbIE TPUEMBI PELICHUS.

a, crioco0bl | YMeTh peliars npocTeiiune

peneHus norapuMuUecKre HEpaBeHCTBA

51 Pewmenune Jlorapudmu | 3HATH ONpeneNeHne u BU MPOCTEHIIINX
JorapupMUUEcKux YECKUE norapuMUUECKUX ypaBHEHUI U
YpaBHEHU U HEPABEHCTB | YpPAaBHEHUS | HEPABEHCTB, OCHOBHbIEC IPUEMBI

u peuieHusl.

HEPaBEHCTB | YMeThb peuarh NpoCcTeHIIne

a, crocoObl | TorapudMudecKie HepaBEeHCTBA U

pelieHus YpaBHEHHUS

52 Pemenne Jlorapudmu | 3HaTh onpeaeneHUe U BUJ NPOCTEUIINX
J0rapupMHUECKUX 4eCKue Jorapu(pMHUUECKUX YpaBHEHUN U
YpaBHEHUI U HEPABEHCTB | ypaBHEHHUS | HEPABEHCTB, OCHOBHBIE TPUEMBI

u peILIeHus.

HEPaBEHCTB | YMeTh peniarh NpoCcTeHIIne

a, crocoObl | orapupMUUecKrue HEpaBeHCTBA U

pelieHus YpaBHEHHUS

53 O6o06uaromuit ypok 1o CaoiicTBa 3HaTh TEOPETUYECKUI MaTepUa 1o
teme «Jlorapudmuueckas | norapupmo | Teme
byHKITHS B YmeTsb 0000111aTh 1 CUCTEMATH3UPOBATH

Jlorapudmu | 3HAHUS IO POIACHHBIM TEMaM;

qyeckast - IPUMEHATH TEOPETUYECKUI MaTepual

byHKIIHS, IIPU PELICHNH 3a/1a4

€€ CBOMCTBA

U rpaduk

Jlorapugmu

YecKue

YpaBHEHHUS

u

HEPABEHCTB

a, CItocoObI

peleHus

54 Konmponvnasn NunuBunya | YMerb 1€MOHCTPUPOBATH




paooma Ne 4 JIBHOE TEOPETUYECKUE U IPAKTUYECKUE 3HAHUS

«lozapugpmuueckasn perieHne 10 TeME, MPUMEHSATh TEOPETUUECKUI

dyukuun» KOHTPOJIBH | MaTepHall IPU PEIICHUH MICbMEHHOU
BIX 33J]aHUI | paboThI

I'naBa 5. Tpuronomerpuueckue popmysni (20 yacon)

55 Panuannas mepa yria Pagnannas 3HaTh onpeeieHue pajguaHa.

Mepa yria, YMeThb nIepeBOIUTh PAAUAHHYIO MEPY
YHUCIIOBAS yria B rpajsycbl ¥ 0OpaTHO
OKPY>KHOCTh
56 [ToBopoT Touku Bokpyr | Enqunuunas 3HATh MOHATUSA
Hayajia KoOopJAuHaT OKPY>KHOCTb, | «€IUHUYHAS OKPY>KHOCTHY, IOBOPOT
IIOBOPOT TOYKHM BOKPYT Hayana KOOpAUHaT.
TOYKHU YMmeTb HaXOUTh KOOPIUHATHI TOUKU
BOKpYT' €AMHUYHON OKPYKHOCTH, IOJIy4EHHOU
Hayasna noBoporom P(1;0)
KOOpAHHAT Ha 3a/IaHHbIN yTOJI, HAXOJIUTh YIJIbI
noBopota Touku P(1;0),
57 IToBOpOT TOUKHM BOKPYT Envanunas 3HaTh NOHATHS
Hayayia KoOopJAuHaT OKPY>KHOCTh, | «E€OUHUYHAS OKPYKHOCTHY, IOBOPOT
MIOBOPOT TOYKHM BOKPYT Hayana KOOpAUHaT.
TOYKHU YMeTh HAXOUTh KOOPJIUHATHI TOUKU
BOKPYT' €AMHUYHOU OKPYKHOCTH, IOJIy4YeHHOU
Hayala noBoporom P(1;0)
KOOpAMHAT Ha 33/IaHHbIN YTOJI, HAXOJIUTh YIJIbI
noBopota Touku P(1;0),

58 Ornpezenenue cunyca, Ompenenenn | 3HaTh onpeneneHne CUHyca, KOCUHYCa U
KOCHHYCa U TaHT€HCa € CUHyca, TaHTeHCa yriia, TAONUYHbIC 3HAUCHHUS.
yria KOCHHYCA, YMeTb HaXOUThH 3HAUYCHUS CUHYCA,

TaHreHca 1 KOCHHYCa U TaHT€HCa YIJIa [0
KOTaHI'CHCa tabiuuam bpanuca u ¢ nomounsio MK,
yria, pemars ypaBHeHus sin x=0, sin x=1, sin
Tabinua x=-1,

qacTo cos x=0, cos x=1, cos x= -1.
BCTpEYAIOITH

xcs

3HAYEHUI

CUHYCa,

KOCHHYCA,

TaHreHca 1

KOTaHT€HCa

59 Omnpenenenue cunyca, Onpenenenn
KOCHHYCa ¥ TaHTE€HCA € CUHyca,
yria KOCHHYCA,

TaHTeHCa 1
KOTaHIeHCa
yria,
Tabauna
4acTo
BCTpEYaroUn
Xcst
3HAYEHUM
cuHyca,
KOCHHYCA,

TaHI'¢HCA U




KOTaHI'€HCa

60 3HaKU CHHYCa, KOCUHYyca | 3HaKu IO 3HaTBh 3HaKM CHHYCa, KOCUHYCa U
U TaHIeHca yria YeTBEepPTAM TaHT€HCa B PA3JIMYHBIX YETBEPTSIX.
CHHYCA, YMeThb onpeAensaTh 3HaK YKMcia sino, cos
KOCHHYCa, o U tg o IPH 33/1aHHOM 3HAUYEHUU 0.
TaHI'€HCA U
KOTaHTeHCa
61 3aBUCUMOCTb MEXKY OcHoBHOE 3HATh OCHOBHOE TPUTOHOMETPHUUYECKOE
CHUHYCOM, KOCHHYCOM U | TPUTOHOMETp | TOKIECTBO, 3aBUCUMOCTb MEXKIY
TAHI'€HCOM OJIHOTO U NYECKOoe TAHI'€HCOM M KOTaHI'€HCOM.
TOTO K€ yIjia TOKJIECTBO, YMeTb IpUMEHATH HOPMYJIIbI
3aBUCHUMOCTD | 3aBUCMMOCTHU MEX]y CHHYCOM U
MEeXIy KOCHUHYCOM, TAHT€HCOM U KOTaHT€HCOM
TAHI'€HCOM M | OJIHOTO M TOI'O K€ yrja Ipu peleHUN
KOTaHT'€HCOM | 3azad.
, TAHT€HCOM
1 KOCUHYCOM
62 3aBUCUMOCTb MEXIY OcHoBHOE 3HaTh OCHOBHOE TPUTOHOMETPUUYECKOE
CHUHYCOM, KOCHHYCOM U | TPMTOHOMETp | TOKIECTBO, 3aBUCUMOCTb MEXKIY
TAHT€HCOM OJTHOTO U n4ecKoe TAHT€HCOM M KOTAaHT'€HCOM.
TOT0 K€ yIja TOKJECTBO, YmMerb npuMeHSTh HOPMYJIBI
3aBUCHMOCTh | 3aBUCHMOCTHU MEX]y CHHYCOM U
MEXIY KOCHUHYCOM, TAH[€HCOM U KOTAHT€HCOM
TAHT'€HCOM M | OJIHOTO ¥ TOTO K€ yrja Mpu peuieHUH
KOTaHI'€HCOM | 3azad.
, TAHT€HCOM
1 KOCUHYCOM
63 Tpuronomerpuyeckue Tpuronomer | 3HAaTh ompeselieHne TOKAECTBA,
TOXJIECTBA pudeckue CHOCOOBI 10KA3aTENbCTBA TOKAECTB.
TOKJIECTBA, YMeTb NpUMEHSATh U3YYCHHbBIE
CIIOCOOBI (hOpMyJIBI TIPU JOKA3aTEIHCTBE TOXKIECTB
JI0Ka3aTelIbCT
Ba TOXKJECTB
64 Tpuronomerpuueckue Tpuronomer | 3HaTBL OmpeelIeHNE TOXKAECTBA,
TOJIECTBA pudecKue CIOCOOBI 10KA3aTEeNbCTBA TOXKAECTB.
TOKJECTBA, YMeTh NpUMEHSATh U3YUEHHBIE
CIIOCOOBI (hOopMyJIBI TIPU JOKA3aTEIHCTBE TOXKIECTB
JI0Ka3aTellbCT
Ba TOXKJIECTB
65 CuHyc, KOCUHYC U Cunyc, 3HaTh (OPMYIIBI 1711 BBIYUCIICHUS
TaHIeHC yTJIOB U KOCHUHYC 1 CHUHYyCa, KOCUHYCa, TAHT'€HCa
TaHT€HC OTPULIATENIbHBIX YTJIOB.
YIJIOB 0L M - 0. | YMeTh HaXOJUTh 3HAUYEHUS CUHYCA,
KOCHHYCa U TaHT'€HCA OTPULATENbHBIX
YIJIOB
66 DopMyIIBI CI0KEHUS Dopmybl 3HaTh (HOPMYIIBI CIIOKEHUS Ui CUHYCa
CIIOKEHHUSI Y KOCHHYCA.
YMeTb npuUMeHSTh GOPMYIIBI CIIOKEHUS
JUIsl CHHYCA U KOCUHYCA P PeLleHUN
3aja4
67 DopMyIIbl CIOKEHUS dopmybl 3HaTh (HOPMYIIBI CIIOKEHUS I CHHYCa
CIIOKEHHUSI U KOCHHYCA.

YMeThb NIPUMEHATh POPMYJIIBI CITOKEHUS
JUIsl CHHYCa U KOCHHYCa IIPH PElIeHUN




3a1a4

68 CuHyc, KOCUHYC U Cunyc, 3HaTh QOpMYIIBI JBOWHOTO yIIIa.
TAHT€HC JIBOMHOTO yIjla | KOCUHYC U YmMerb npuMeHITH OPMYJIIBI TBOWHOTO
TaAHI'€HC yrja Ipyu peueHu! 3a1a4y
JIBOMHOTO
yriaa
69 CuHyc, KOCUHYC U Cunyc, 3HaTh QOpMYIIBI JBOWHOTO yIIIa.
TAHI€HC TIOJIOBUHHOI'O KOCHHYC U YMeTb npUMEHATH (HOPMYJIIbI IBOHHOTO
yria TaHI'€HC yrja Ipu peueHu! 3a1a4y
IIOJIOBUHHOTO
yriaa
70 DopmyJibl IPUBEACHUS DopmyJibl 3HaTh GOpMYIBI IPUBEICHUS, TTPABUIIO
MPUBEACHUS | JUIsl UX 3alIOMMHAHUS
YMeTb IpUMEHATh HOPMYJIIbI
IIPUBE/ICHUS IPU PEIICHUH 3a]a4
71 ®opmyJibl IPUBEACHUS DopmyJibl 3HaTh npaBuIa 3anucu Gopmy
MPUBEJICHUS | IPUBEACHUSI.
YMeTb IpUMEHATh (HOPMYJIIbI
IIPUBEIEHNUS JUI BBIYMCICHUS 3HAUEHU
YIJIOB, YIIPOIIEHUS BBIPAKEHUM
72 CymMa U pa3HOCTb Cymma u 3HaTh (hOPMYIIBI CYMMBI U Pa3HOCTH
CHUHYCOB, CyMMa U Pa3HOCTh CHUHYCOB, CYMMBbI U Pa3HOCTH KOCUHYCOB.
Pa3HOCTb KOCHHYCOB CHUHYCOB, Ymerb npuMeHITh HOPMYIIBI CYMMBI
cymMma u Pa3HOCTU IIPH PELLIECHUN 3a]1a4
pa3HOCTb
KOCHHYCOB
73 Ypok 060011eHus U Tpuronomer | 3HaTh TEOPETUUECKHUI MaTepUal 1O
CUCTEMAaTHU3aLNH pudecKue TeMe
3HaHW. (hopmyIibl YMeTb 000011aTh U CUCTEMATU3UPOBATH
3HAHUSA 10 PONUJIEHHBIM TEMAM;
- IPUMEHSTh TEOPETUUECKUI MaTepua
IIpU pEelIeHNH 3a]a4
74 Konmponsnaa paboma | UanuBunyan | YMerb I1€eMOHCTPUPOBATH
Ne 5 BHOE TEOPETHUYECKUE U IIPAKTUYECKNE 3HAHUS
«Tpuzonomempuueckue | peunicHue 10 TEME, NPUMEHATh TEOPETUYECKUI
dopmynvry KOHTPOJIbHBI | MaTepual Npu pelieHuu MMCbMEHHON
X 3aJJaHuM paboThI
I'naBa 6. Tpuronomerpuyeckue ypasuenus (19 gac)
75 VYpaBHeHHE cos X =a ApkkocuHy | 3HaTh onpeaeneHne apKKOCUHYyca yncia
C gmuclna, YMeTh HaxXOIWTh 3HAYSHUS
YpaBHEHUE | apKKOCHHYCa YHMCIIa
cosXx=a
76 VYpaBHeHHE cos X =a ApkkocuHy | 3HATB ONpeAeIeHUE APKKOCHHYCA
C 4ucra, YHCIa;
ypaBHeHHE | - (OpMYITy AJIS pEIIeHUs] YPaBHEHUS COS
COS X =a, | X = a, YaCTHbIE Ccllydyau
YacTHBIE YMeTb HaXOUTh 3HAUEHUS APKKOCUHYCA
ciIy4au YHCIa;
- pemaTh NpoCTeNIne ypaBHEHUS
77 YpaBHeHHE cOs X =a Apkkocuny | 3HaTh ONpejeeHne apKKOCUHYyCca
C 4ucna, grcna, GopMymny JUIsl pEIIeHUs
ypaBHEHHE | ypaBHEHUS COS X = a, YaCTHbIE Cllydyau
COS X = a, | YMeTh Hax0UTh 3HAUECHUs apKKOCHUHYCa




HYaCTHBIC

4KCIIa;

ciiy4au - pemaThs IpoCcTeIINe ypaBHEHUS;
- HAXOJUTh BCE KOPHU YPaBHEHHUs HA
3aJJaHHOM ITPOMEXKYTKE
78 VYpaBHeHusa sin X =a Apkcunyc 3HaTh Olpe/eeHUe apKCUHYCa YUCa;
quca, - (hopMyny KOpHEH ypaBHEHUS Sin X = a,
YpaBHEHUE | YaCTHBIE CIydau
sinX | YMeTb HAXOIUTh 3HAYCHHUS apKCUHYCA
=a YHCIIa;
- IPUMEHSATH (POPMYIIBI IPH PELICHUN
MIPOCTEUIINX TPUTOHOMETPUUYECKHUX
YpaBHEHUI BUJA SIN X = a
79 VYpaBHeHusa sin X =a Apkcunyc 3HaTh Olpe/eeHUe apKCUHYCa YUCa;
quca, - (hopMyny KOpHEH ypaBHEHUS Sin X = a,
YpaBHEHHUE | YaCTHBIE CIy4au
sin X = | YMeTb HaxOJUTh 3HAUCHUS apKCUHYCa
a, YaCTHbIE | YHCIIa;
ciiy4au - IPUMEHATH (POPMYJIbI IIPU PELIEHUU
MPOCTEUIINX TPUTOHOMETPUUYECKHUX
YpaBHEHUU BUJA SIN X = a
80 VYpaBHeHHs sin X =a Apkcunyc | 3HaTh GopMyNy KOpHEHN ypaBHEHUS Sin X
qucIia, = g, YaCTHbIE CIy4yau
ypaBHEHUE | YMeTb PUMEHATH GOPMYJIbI IPU
sin X | peleHuu mpoCcTeHInX
=a, TPUTOHOMETPUUECKUX ypaBHEHUN
YacTHBIC BUAA SInX =a
ciydau
81 YpaBHeHus tgx =a ApkranreH | 3HaTh OINpe/eNeHNe APKTAHT€HCa YUCIIA,
C yucra, - (dopMyity KOpHEH ypaBHEHUS g
YpaBHEHUE |Xx =a
tg X =a | YMeTb HaXOAUTh 3HAUEHUS apKTaHIe€HCa
82 YpaBHeHus tgx =a ApKTaHreH | 4ucia,
C 4ncia, - IPUMEHSATH POPMYITy IIPH PELICHUN
ypaBHEHHE | MPOCTEHIINX TPUTOHOMETPUUECKUX
tg X =a | yPaBHEHU! BUJA Ig X = a
83 Tpuronomerpuueckue Tpuronome | ¥YMers pemars NpocTeHIIne
YPaBHEHHUS TPUYECKHE | TPUTOHOMETPUUYECKUE YPABHEHMS,
YpaBHEHHUS, | KBaJpaTHbIC YpaBHEHHSI OTHOCUTEIBHO
CBOJAILIMEC | OJHOW U3 TPUTOHOMETPUUECKUX
K byHKIMMA
anrebpaunye
CKHM;
CHoco0BI
peleHus
84 OpnnHopoaHele u uHENHbIE | OnHOPOAH | YMeTh pemaTh npocTenme
TPUTOHOMETPHYECKHE b€ U TPUTOHOMETPHUUECKHUE YPaBHEHUS,
ypaBHEHUSA JUHENHbIE | KBAaJIpaTHBIE YPABHEHMSI OTHOCUTEIBHO
TPUTOHOMET | OJTHOM U3 TPUTOHOMETPHUUECKHUX
pUYecKue (byHKLUH, pemaTh OHOPOIHBIE U
yYpaBHEHUS, | JIMHEWHbIE TPUTOHOMETPUUYECKHE
OCHOBHBIE | YpaBHEHUS
CIocoObl
peleHus
85 Pemenne oTHOPOJIHBIX, Tpuronome | ¥YMers pemars npocTednimne




JUHEHHBIX TpUYECKHE | TPUTOHOMETPUYECKUE YPaBHEHHUS,
TPUTOHOMETPUUECKUX ypaBHEHUS, | KBaJpaTHbIC YPABHEHUS OTHOCUTEIHHO
ypaBHEHUH, YpaBHEHHIA, OCHOBHbBIE OJHOM U3 TPUTOHOMETPUUYECKUX
CBOJISILIUXCS K CIoCOObI (GyHKIUH, penats 0THOPOIHBIE U
anredpanyeckum pelieHus JUHEIHbIE TPUTOHOMETPUYECKUE
ypaBHEHUS
86 Pemienue oqHOPOIHBIX, Tpuronome | ¥Ymersn pemiatb npocTeume
JTIUHEHHBIX TPUYECKUE | TPUTOHOMETPUYECKUE YPAaBHEHUS,
TPUTOHOMETPHUYECKHUX ypaBHEHHUSA, | KBaJpaTHbIC YpaBHEHHsI OTHOCUTEIHHO
YpaBHEHUH, YPABHECHU, OCHOBHBIE OJHOM U3 TPUTOHOMETPUUYECKUX
CBOJISIIIIUXCS K CIoCo0bI GbyHKIMI, pemarh 0IHOPOJAHbBIE U
anreOpanyecKum pelieHus JIMHEHWHBbIE TPUTOHOMETPUUYECKUE
ypaBHEHUS
87 Pewenne Tpuronome | YMerh peniatb TPUrOHOMETPUYECKHE
TPUTOHOMETPHUYECKHUX TpUYECKHE | ypaBHEHUS METOJaMH 3aMEHbI
YpaBHEHUH C TOMOIIBIO YpaBHEHHUs, | HEM3BECTHOI'O, Pa3I0XKEHUEM Ha
METOJIOB 3aMEHbI OCHOBHbIE MHOKUTEIH
HEU3BECTHOTO U Croco0bI
pa3oXKeHus Ha pelieHus
MHOKHUTEJIN
88 Pemenune Tpuronome | YmerTsh pematb TPUrOHOMETPUUYECKUE
TPUTOHOMETPHUYECKHUX TpUYECKHE | ypaBHEHUS METOJaMH 3aMEHBI
YpaBHEHUH C TTOMOIIBIO YpaBHEHHUS, | HEM3BECTHOI'O, Pa3jI0XKEHUEM Ha
METOJIOB 3aMEHBI OCHOBHBIE MHOKUTEIH
HEU3BECTHOTO U Croco0bI
pa3oXKeHus Ha pelieHus
MHOKHUTEJIH
89 Pemenue Tpuronome | YMeTh pemiatb TPUTrOHOMETPUUYECKUE
TPUTOHOMETPUUECKUX TPUYECKHUE | YpaBHEHUS C IIOMOILBIO METO/1a OLIEHKHU
YPaBHEHUU C TTOMOIIIBIO ypaBHEHHUS, | JIEBOW U MpaBoil yacTeil
METO/1a OLIEHKH JIEBOU U OCHOBHBIE TPUTOHOMETPUYECKOTO YPAaBHEHHSI.
npaBoil yactei CHoCcoO0BI
pelieHus
90 Pemenue Tpuronome | ¥YMerh pemiatb TPUTOHOMETPUUYECKUE
TPUTOHOMETPUUECKUX TPUYECKHE | YpaBHEHUS C MIOMOILBIO METO/1a OLIEHKHU
YPaBHEHUH € MOMOILIBIO YpaBHEHUS, | JIEBOM U IPaBOM YacTeu
METO/1a OLIEHKH JIEBOU U OCHOBHBIE TPUTOHOMETPUYECKOTO YPAaBHEHUS
npaBoil yactei CHoco0BI
pelieHus
91 Tpuronomerpuueckue Tpuronome | 3HaTh NpUEMBI pelIeHUs
HEpaBEHCTBA TPUYECKHE | TPUTOHOMETPHUYECKUX HEPABEHCTB
HEPABEHCTB
a, CIIOCOOBI
peleHus
92 VYpoxk 00o01IeHus 1 Tpuronome | 3HATh TEOPETUUECKUN MaTEpHaI 11O
CUCTeMAaTH3alluK 3HAaHUH. | TpUYECKUe | Teme
ypaBHEHHUS, | YMeTb 0000IIaTh U CUCTEMATU3UPOBATH
OCHOBHbIE 3HAHMS TI0 PONICHHBIM TEMaM;
CHoCOOBI - IPUMEHSTh TEOPETUUECKUN MaTepual
pereHus IIPU pEelIeHUH 3a]a4
93 Konmponvnasn NunuBunya | YMeTh 1€MOHCTPUPOBATH
paboma Ne 6 JIHOE TEOPETUYECKUE U MPAKTUYECKUE 3HAHUS
«Tpuzonomempuueckue | pelieHue M0 TEME, MPUMEHATh TEOPETUUECKUI
YpasHenusn) KOHTPOJIbH | MaTepHall MPU PEIICHUH MUCHbMEHHOU




BIX 3aJaHUI | paboTHI

IoBTOpenue (9 yac)

94 IToBropenue. GyHKIMU [Toka3zarens | YMeTb cTpOuTh rpaduk moxkasaTeabHON
Hast byHKINH,
byHKuus - CTPOUTH TpaduK
Jlorapudmu | norapubmuueckoin HyHKIUH;
yeckas ¢y | - HCTIONB3ys rpaduk pemarb
HKLUS IpoCTelIINe ypaBHEHUsI U HEPABEHCTBA,
HAXOJUTb 00JIACTh ONPEAETICHUS
JorapupMuIecKo QyHKINH
95 IToBropenue. YpaBuenus | Ilokazarens | YMerb pemiaTh OKa3aTelIbHbIE
U HEpaBEeHCTBA HbIE YpaBHEHMsI 1 HEpPAaBEHCTBA
YpaBHEHHUS
u
HEPABEHCTB
a
96-97 | IloBropenue. YpaBuenust | Jlorapupmu | YMeTs pemars gorapugmMuyeckue
U HEPaBEHCTBA YecKue YpaBHEHMsI U HEpaBEHCTBA
ypaBHEHUS
u
HEPABEHCTB
a
98 [ToBTOpEHuUe. AHanu3 YMerb 00BACHUTH XapakTep CBOEH
Tpuronomerpuyeckue OCHOBHBIX | OIIMOKH, peIIUTh [10100HOE 3a7jaHne U
(bopMyIibl O1INOOK, IIPUAYMATh CBOW BapUAHT 3aJaHUS
UHAMBHYya | Ha OHIMOKY;
JbHAs - IPUMEHSATH POPMYJIbI JJI BHIYUCICHUS
pa0GoTta Hajl | 3HAYEHUH YIJIOB, YIPOILEHUS
omunOKaMu | BhIpaKEHUN
Tpuronome
TpUYECKHE
bopmyIIbl
99 Tpuronomerpuueckue TpuroHome | YMerb npuMeHATh GOPMYIIbI IS
YpaBHEHHUS. TPUYECKHE | BBIUMCIICHUS 3HAUYEHUH YIIIOB,
bopmyIIbl YIPOILIEHUSI BEIPAXKEHUH
100- | Hmozosas konmponvnan | VlunuBunya | YMerb 1eMOHCTpUPOBATH
101 paboma JIBHOE TEOPETUUECKUE U MPAKTUYECKUE 3HAHUSA
pelieHue 110 TeME, MPUMEHSITh TEOPETUUYECKUI
KOHTPOJIbH | MaTepuall Ipy PEeLIeHUH MUCbMEHHON
bIX 33JJaHUI | paboThI
102 Pabora Haxg ommOkamu
TemaTn4eckoe NVIaHNPOBaHUE Kypca
«AJredpa - 11»
Astop: III.A. A1MMOB U ap.

Ne Paspnen nporpammel O01ee Kou-Bo
TeMbl KOJIHYEeCTBO YaCOB |KOHTPOJIBHBIX pador
1 [ToBTOpeHue Kypca anreOpbl U Haval 2 1

anaymsa 10 xiacca
2 Tpuronomerpuueckue GyHKIUU 14 1
3 IIpon3BoHas M €€ reOMETPUIECKUI 16 1




CMBICII
4 IIpuMeHeHne NpoOu3BOJHON K 16 1
WCCIICIOBAHUIO (DYHKITHI
5 WNurerpan 13 1
6 KomMOuHaropuka. DeMeHTHl TEOpUHr 16 3
BepoATHOCTH. CTaTUCTHUKA.
7 HToroBoii mOBTOpEeHHE Kypca anre0psl U 25 1
Hayaj aHaJIu3a
Hroro: 102
Ne Tema ypoka Coaepxxanue ypoka Buabl resite1bHOCTH
ypoka yqammxcst
1-2 |TToBropenwue 1o teme: |CHHYC, KOCHHYC, TAHT€HC, YMeIoT ucnosib30Barh
«Tpuronomerpuueckue |KOTAHI€HC ITPOM3BOIBHOIO YIa. |(GopMyIibl, cofepKalue
(bopmyIbI». TpuroHomeTpruyecKue TOXKAECTBA, | TPUTOHOMETPUUECKHE
3-4 |06macts olpeeseHuit 3HaTh KaK HATH 00JIaCTh
U MHOKECTBO OO6mnacTh onpeaeieHuil u ONPCACTICHUSA 1 MHOMKCCTBO
3HAYCHUH MHOKECTBO 3HAYCHHI 3HAYCHUH.
TPUTOHOMETPHYECKUX | TPUTOHOMETPHUYECKUX (QyHKIuif, |TPUTOHOMETPHICCKNX
yHKIHiA. byHKUMA. YMETh Ha)‘(’OIII/ITI)
5-6 3HaTh YETHOCTD,
YeTHOCTD, HEUYCTHOCTD, |UeTHOCTD, HEUYCTHOCTD, HEYETHOCTb,
NEPUOIUYHOCTD HEPUOJIMYHOCTD €O AMYHOCTD
TPUTOHOMETPHUYECKUX |TPUTOHOMETPUYECKUX (DYHKIIHIA, TPUrOHOMETPHUECKHX
GbyHKIHi. nepuos pyHKIUU. ) yHK LI,
N/ asramr nryanyyamy  anoaamna
7
BxonHas KoHTposIbHAA
pabora.
8-9 CaoiicTBa QyHKIIMH ®yHKIHS y =COS X U ee rpaduK, 3H_aTB CBOHCTBA dyHKIHH
y =COS X  ee TpaduK. |CBOHCTBA (PYHKIIHIA. y =C0s X 1 e rpaduk.
YMeTsb uccnenoBaTh
10-11 |CgoiicTBa QpyHKIMH ®yHkuMs y = sin X ¥ ee rpa¢uk, |3HaTh CBOMCTBA (DYHKIUU
y =sin X 1 ee rpaduk. |cBOicTBa GyHKIHUU. y =sin X H ee rpadux.
12-13 |CgoiicTBa hyHKIHH ®dyukuus y = tg X u ee rpaduk, |3HaTh CBOMCTBA QYHKIHMH
y =tg x u ee rpaduKk. |CcBOICTBA GyHKLHUU. y =tg X u ee rpaduk.
14-15 O6paTtHbIC OyHKIMM y=arcsin X, y=arccos X, |3HaTb MOHATHS apKCUHYC,
y=arctg X, y=arcctg x, ux ApKKOCHUHYC, apKTaHT'€HC,
TPUTOHOMETPUYECKHE .
P — CBOWCTBA, rpauKu U ApKKOTAHTEHC, 1X
COOTHOILIEHUS, COAepKaIlne CBOIICTBa, rpaduku.
16 o P -
CaoiicTBa (pyHKIMH y =COS X, Yy = |YMeTb Hccie10BaTh
KOHTpostbHas pabota siil X, y = tg X, y=arcsin i’ TPUTOHOMETPHYECKHE
y=arccos X, y=arctg x, y=arcctg X, |pyHKIIH, CTPOUTH
UX rpauKu. rpaduku QyHKINH.
17-19 MrHaoBeHHast CKOPOCTb, 3HATh MOHATHE
KacaTelbHasl K IJIOCKOM KpUBOHM, |MpOU3BOIHAS, PU3NUYECKUI
TTpou3BoHAS. KacaTenbHast K rpaduky QyHKIUH, | TEOMETPUYECKHH CMBICIT
MPOU3BOIHAS QYHKIINH, IIPOU3BOJHOM, YTIIOBOM
¢du3nueckuit ¥ reomeTpuuecKuil  |Ko3dument.
OMETCTT TINOMARRNATTHNIA




20-22

[IpousBogHas
CTETeHHON (yHKIUH.

[IpousBogHas crenexHu,
MPOU3BOIHAS KOPHS,
MIPOM3BOHAS YHCIIA,
MIPOU3BOJIHAS CTETICHU CJIOKHOTO
apryMeHTa.

3HaTh MPOU3BOIHYIO
CTEIIEHH, IIPOU3BOIHYIO
KOPHSI, TPOU3BOTHYIO
YKCIIa, MPOU3BOIHYIO
CTEMEeHH CIJI0KHOTO

apryMeHTa.

23-25 |IIpaBuia ®opmynsl quddepeHrpoBanusi. |3HATh TPOU3BOJHBIE
maddepennmpoBanus. |[IpaBuna nuddepeHIUpoBaHUs. |CYyMMBbI, Pa3HOCTH,

IIPOU3BECHNUS, YACTHOTO,
MIPOM3BOJIHBIE OCHOBHBIX

26-28 |IIpousBoaHbIE OnemeHTapHbIe GYHKINH, 3HaTh GOPMYIIBI
HEKOTOPBIX IPOM3BOJIHAS [T0KA3aTEeIbHON IIPOU3BO/IHBIX .
3JIEMEHTAPHBIX (byHKINH, TPOU3BOIHAS
GbyHKIHI. norapupmMuueckoi GyHKINH,

29-31 |I'eomeTrpuueckuit KacarenbHas k rpaduxy, yrioBoii |3HaTh T€OMETPUUYECKUN
CMBICJI IPOU3BOJHON.  |KO3(PPULIUEHT, aIrOPUTM CMBICJI IPOM3BOIHON. U

COCTaBJICHUS YpaBHEHUS YMETh COCTABIISATh
KacaTeJIbHOU K rpauKy ypaBHEHHE KacaTeJIbHOH.

32 Kontponbnas padora |I[IpousBonaHas, mpou3BOAHBIC YMeTb HaXOAUTh
10 TEME: HEKOTOPBIX 3JIEMEHTaPHBIX IIPOU3BO/IHBIE HEKOTOPBIX

byHKIMH. AJIEMEHTAPHBIX (PYHKIINH.

33-35 |Bo3pacranue u IIpoMexxyTku Bo3pacTaHus U YMeTb HaXOAUTh
yObiBaHue GyHKIWHU.  |yObIBaHUS (DYHKIMHA, 3HAKK MIPOMEKYTKH BO3PACTAHHS

IPOM3BOJIHOM, TEOpEMa O U yObIBaHUS (DYHKIUH.

36-38 |DkcTpeMyMmbl OKpeCcTHOCTH TOYKH, TOUKA 3HaTh HEOOXOIUMOE U

GbyHKIHN. MakcuMyMa (pyHKITUH, TOUKa JIOCTaTOYHOE YCJIOBUE
MUHUMYMa (QYHKIMH, TOYKH JKCTpEMyMa.
HKCTPEMYyMa, KPUTHUECKUE TOUKH, | YMETh HaXOAUTh TOUKH
HE00XO0IMMOE U JI0CTaTOYHOE MakcuMyma QyHKINH,

39-41 (Ilpumenenue ['opu3zoHTanpHAS aCUMIITOTA, YmeTh ucciienoBarb
MIPOU3BOIHOM K BEpTUKaJIbHAS ACUMIITOTA, (GYHKIIHIO U CTPOUTH
MIOCTPOECHUIO TPaPHUKOB [IOCTPOEHHUE rpaduKa. rpaduk.
byHKIHH.

42-44 |Haubonb1uee u Haubonbiiero n Haumenbliero  |3HaTh MPaBUIIO OTHICKAHUS
HauMEHblIIee 3HAaYCHUs [3HAUYCHHsI HeNPEepbIBHON (QYHKIIMH [HAUOOIBIIUX U
GbyHKIHN. Ha MMPOMEXKYTKE, aITOPUTM HAaMMEHBIINX 3HAUYCHUH

HAXO0XJICHUS HauOOJBIIETO U GbyHKITHIA.
HaMMEHBIIETO 3HAYCHUS

45-47 |Bemykiocts rpaduka |[IpousBonHas nepBoro nopsaka, |3HaTb NPOU3BOJHYIO
(GYyHKLINHU, TOUKH IPOM3BOJIHAS BTOPOTO MOPSAJKA, |[EPBOro MOPSIKa,
neperuoa. BBIITYKJIOCTh (DYHKIIHMH, TOUKH MIPOU3BOJIHYIO BTOPOTO

neperuba, KacaTenpHasl, nopsiika.

48 Kontponbnas padora |[IpoMexyTku Bo3pacTaHus U YMeTb cTpouTh rpadux
pabota o Teme: yObIBaHUs (QYHKIMN, 3HAKU (GYHKLINYU TP TOJTHOM

MPOM3BOIHOM, TOYKA MAKCUMyMa |HUCCIIEOBAaHUH (DYHKITMH U
(GyHKIMHU, TOUKa MUHUMYyMa COBEpIIAThH
(GYHKIINHY, TOYKH SKCTPEMYyMa, npeoOpa3oBaHue
NOCTpOCHHE TpaduKa, rpagMKoB.

49 [TepBoobOpasnas. . 3HaTh onpeeIeHue
Omnpenenenue HCpBOE)6p8.3HOI/I, IePBOOGPA3HOIA.
CBASH C POU3BOHON, OCHOBHO® |\y\ /oy pruyic oy,
CBOMCTBO IepPBOOOPA3HOI, OOIIHIA | | epBOOGPA3HEIE

BUJ, TpaduK nepBooOpa3HOM.

Pa3NUYHBIX (QYHKIHMH.




50-51

[IpaBuna HaxoXIEHUS

3HaTh: MpaBuiia

NEepPBOOOPA3HBIX. Tabnuua nepBooOpa3HbIX, HaXO0XICHUS
MIpaBUJIa BEIYUCIICHUS MepBOOOPA3HBIX.
nepBooOpasHbIX (MepBooOpa3Has |YMeTb BBIUUCIIATH

CYMMBI, Pa3HOCTH, MepBOOOpPaA3HbBIE OT CYMMBI,
nepBooOpaszHas QyHKIUU C  |pa3HOCTH, MEPBOOOPA3HBIC
MIOCTOSIHHBIM MHOKHTEJIEM, (GYHKIINY C TOCTOSSHHBIM

NepBOOOpa3Has CIOKHOM MHOXHTEJIEM,
GyHKINN). nepBOOOpa3HbBIE CIOKHOM
byHKIMN.

52-54 |[1nomanp KpuBonuneiinas tpaneuus u 3HaTh MpaBuia
KPUBOJIMHENHOM MHTErpal, Iionaib BBIUHCIICHUS IIOILAIN
Tpamneuuy U UHTerpall. |KPUBOJUHEIHON Tparenuu, KPUBOJIMHEHHOM Tpanenuu

UHTETpai QpyHKINH, 3HAK Y MHTErpajla Ipy NOMOLIH
WHTErpajia, BEPXHUHN ¥ HIDKHUIA  |TIepBOOOpa3HoO, GhopMyiTy
IIpeeIIbl UHTETPUPOBaHUS, Herotona-Jleitbnumna.
NepeMeHHas UHTETPUPOBaAHUS,
FEOMETPUYECKUI CMBICIT
55-56 3HaTh IpaBUIIa
[Tnomanb KpUBOIMHENHOM BBIYHCIICHUS TUIOIIAIN
Brruncnenue Tpaneluuu, BEPXHUN U HIKHUH | KPUBOJMHEHHOMN Tpanenun
HUHTETPAJIOB. npeiebl UHTErPUPOBAHUS, U MHTErpaia Py MOMOLIH
(dopmyna Herotona-JleliOnuna |nepoobGpasHoii U mpaBui
MHTETPUPOBAHUS,

57-58 |Beruucnenue KpuBonunelinasa tpanenus, 3HaTh IpaBUIIa
IUIOHIa/Iel C TIOMOIIBIO |ONPEeICHHbIN HHTEerpal, BBIUMCIICHHSI TLTOIIAACH
HHTETpaioB. IIpeJiebl UHTETPUPOBaHMUS, KPUBOJIMHEWHON Tpanenuu

reOMETPUYECKUN U PU3NYECKUIl  |U YMETh BBIUUCIISTh
CMBICII OIIPEACIICHHOTO IJIOIIAAM KPUBOJIMHENHOU
uHTerpana, popmyna Herorona-  |Tpanenuu.

JletiOHMIIA, BRIYUCIIEHHE

TIoael IIOCKUx GUryp c

MIOMOIUIbIO OTIPEAETEHHOTO

MHTErpasa.

59-60 (Ilpumenenue [Ipocreitmue YMeTh HaxoauTh
nepBooOpaszHoil n g depeHIaIbHble YpaBHEHUs, |pelieHue
MHTErpaJla K peNICHUIO |pelIeHUE IPOCTEUIIErO nu¢depeHIHaTBEHOTO
MPAKTUYECKHX 3a7ad. |nuddepeHImansHoro ypaBHeH!s, |YPaBHEHHUSL.

61 Kontponbnas padora |I[lepBooOpasznas. KpuBonuneiHas |YMeTh M0Jb30BaThCS

Tpamneuusi U MHTerpall, IoMaab |3HAHHSIMH O

KPUBOJIMHENHOM TpaIenuy, NepBo0Opa3HON U

UHTETpal QyHKIIUH. OIPEEIEHHBIM
MHTETPaJIOM IpHU pPelIeHUU
3a1ad.

62 [TpaBuno [TpaBuio npownsBeneHus 3HaTh onpeaeneHue. Y METh
IIPOU3BENCHUS pelaTh 3aJauu.

63 IlepecranoBkH ITepecranoBkH 3HaTh ONpeaeNIeHNE. Y METh

pelaTh 3aJauu.

64 Pasmemenus Pasmenienus 3HaTh onpeeIeHNue. Y METh

peliaTh 3aJauu.

65 CoueTaHus U X CoueTaHusa U UX CBOMCTBA 3HaTh onpeaeneHue. Y MeTh

CBOWCTBA

peniath 3a/1a4u.




66 bunom Herotona bunom Herotrona 3HaTh onpeaenaeHue. Y MeTh

pemarh 3aauu.

67 KontponbHas padota

68 CoOblTHS. Craructuueckast BEpOSITHOCTb. 3HaTh onpeaeneHue. Y METh

pemarh 3a7auu.

69 KomOunanuu coosituii |KoMOuHanmm cooObITHR 3HaTh onpeencHue. Y METh

pemarh 3aauu.

70 [IpoTuBonoIOKHOE [TpoTHBOTIONOKHOE COOBITHE. 3HaTh onpeeneHue. Y MeTh
coOBITHE. pemarb 3a7auH.

71 BepositHOCT coObITHA. | BEepoATHOCTH COOBITHSL. 3HaTh onpeaeneHrue. Y METh

pemars 3aauH.

72 Cnoxenue CroxeHue BepOSITHOCTEH. 3HaTh onpeeneHue. Y MEeTh
BEPOSITHOCTEM. pemarb 3aauH.

73 He3aBucumrlie HeszaBucumeie coObITHS. 3HaTh onpeaenaeHue. Y MeTh
COOBITHS. YMHOXKEHHE |YMHOXKECHUE BEPOSITHOCTEH pelaTh 3a1a4u.
BEPOATHOCTEM

74 Cratuctuueckas Craructuueckasi BEpOSITHOCTb. YMeTs pemaTh 3a1a4u 110
BEPOSITHOCTb. TEMeE.

75 KonTponbnas pabota YMeTs pemars 3a1a4u.

76 Crnyuaitnsle BenuuuHsbl |CirydaliHble BEJTMYHUHBI YMerTb pemars 3a1a4u 110

TEeMe.

77 IlenTpanbueie [lenTpanbHbIEe TEHACHIINH. YMeTh pemarh 3aa4d 1o
TEHJICHIIUH. TEeMe.

78 Mepsi paz0poca. Meps! pazbpoca. YMeThb peraTh 3aa4u 10

TEeME.

79 KonrtponbHas pabora
0 TeMe:

80-81 |Ctenenu u KOpHH. CBoiiCTBa CTENICHHU, BEBIHECEHUE | YMETh BBITIOJIHATH

MHOXHUTEJS 32 3HAK paJIuKaia, apudmernyeckue
BHECEHHE MHOXKUTENIS TIOJI 3HAK | ICHCTBUS, HAXOIUTh
paaukana, mpeodpazoBaHue 3HAUYEHMS KOPHS

82-84 |Iloka3zaTenbHble [TokazarenbHast pyHKINSA, 3HaTh MOKa3aTEIbHYIO
GbyHKIMS, YpaBHEHUS, |MIOKa3aTeIbHBIC YpaBHEHUS, GyHKIHIO.

HEPaBEHCTBA. MOKa3aTelIbHbIE HEPABEHCTRA. YMeTh pemarb
IIpoCTeNIIne
MOKa3aTeIbHbIE YPaBHEHUS
Y HEpPaBEHCTBA, UX

85-87 |Jlorapudmuueckue Jlorapudwm, norapudmuueckue YMeTs pemars
ypaBHEHUS U byHKIMS, YpaBHEHUS, npocTeime
HEPaBEHCTBA. HEpaBEHCTBA. norapudmuueckue

YpaBHEHUS ¥ HEPABEHCTBA.

88 3ajaun Ha MPOLIEHTHI. |3a7a4uM Ha MPOICHTHI. YMeTh HaXOaUTh
paIrMoHAIBHBIA CITIOCO0
pelieHusl.

89 3agaun Ha CMECH 3agauu Ha CMECH YMeTb HaXOOUTh

paIrMoHAIBHBIA CIIOCO0
pelieHus




90-91

3amaun Ha NBUKECHUE

3amaun Ha IBHKEHUE

VYMeTh HaXOOUTh
paroHaIbHBINA CIIOCO0
pereHus

92-93

3amaun Ha paboTy.

3amaun Ha paboTy.

YMeTh HaXOOUTh
paIoHaIbHBINA CIIOCO0
perieHus

94 Pemenue 3anay. Pemenue 3anau. YMeTb HAXOAUTh
paloHaIbHBINA CIOCO0
perieHus

95-96 |UppanuoHanbHbie UppanuonanbHbie ypaBHEHUS. YMeTh pemarh ypaBHEHUS

ypaBHEHUS

97-98 | Tpuronomerpudeckue |Tpuronomerpuueckue YMeTh pemarh ypaBHEHUS

ypaBHEHUS ypaBHEHHUS.

99-  |MroroBas

101  |koHTpOIBHAS paboTa

102  |PaGora Hag

OIINOKAMU.




