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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma ydeOHOro Kypca mo anreOpe M Haydamam aHanmu3a s 10 kimacca
pa3paboTaHa Ha OCHOBE CJICIYIOIIUX HOPMATUBHBIX IOKYMEHTOB:
- Oepepanpblii 3akoH oT 29.12.2012 1. Ne 273-@3 «O6 o6pa3oBanun B Poccuiickoit
denepanuny;
- mpuka3 MunucrepcTBa obpasoBanusi Poccuiickoit @eneparmu ot 05.03.2004 Nel089 "O6
yrBepxkaAeHH DenepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30oBaTeNIbHBIX CTAaHIIAPTOB
HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIEro M cpenHero (mosHoro) odmiero oOpazoBanus" (B
penakuuu mpuka3on ot 31.01.2012 Ne69);
- npuka3 MunuctepctBa obpazoBanus Poccuiickoit deneparnu ot 07.06.2017r. Ne 506 "O
BHECEHUH HU3MEHEHUH B (¢eaepalbHbli KOMIIOHEHT TOCYJAapCTBEHHBIX OOpa30BaTEIbHBIX
CTAaHJApPTOB HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro H cpeaHero (MoJIHOTO) OOIIero
o0pa3oBaHus, YTBEPKIECHHOTO npukazoM MunucrepctBa oopazoanus PD ot 05.03.2004 r. Ne
1089;
- IIpuxa3 MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit @enepanuu ot 31.03.2014 r. Ne
253 «O0 yrBepxxaeHHH (peaepanbHOTO MepeuHs: y4eOHUKOB, PEKOMEHIYEMBIX K UCTIOIb30BAHUIO
IpU peaju3aluidl HUMEIOIUX TOCYJapCTBEHHYIO aKKPEeIUTAIUI0 O00pa3oBaTENbHBIX MPOrpaMMm
HAYaIbHOTO 00IIETr0, OCHOBHOTO OOIIEro, CpeaHero o0mero oopa3oBaHusy (C U3MEHEHHUSIMHA OT
08.06.2015r. Ne 576, ot 28.12.2015 1. Ne 1529, ot 26.01.2016 1. Ne 38, ot 21.042016 1. Ne 459,
o1 29.12.2016 1. Ne 1677, ot 08.06.2017 r. Ne 535) ;
- [Ipumepnast mporpamma cpegHero o0uiero oopazoBaHus Mo MareMaTuke (6a30BbIii YPOBEHB), C
ydeToM TpeOoBaHUi (eaepasbHOTO KOMITIOHEHTa TOCYAApCTBEHHOTO CTaHAApTa CpEIHEro
oOmiero o00pa3oBaHUS C HCIOJNB30BAHHEM pPEKOMEHJAIMii aBTopckod mporpammsl C.M.
Hukonsckoro u ap. (M.: [Ipoceenienne,2010r.)
- [lonoxeHue o CTPyKType, MOopsiike pa3pabOoTKH U YTBEPXKICHUH pabodMX MporpamMMm y4eOHBIX
npeaMeToB (KypcoB) MEaroroB, pealu3yronmx (eaepasbHblii TOCYAapCTBEHHBIH CTaHIAPT
obmrero oopazoanuss MBOY CIII Ne 5;
- Yuebnsriit miian MBOY CII Ne 5 na 2019- 2020 y4eOHnbli TO/I.

OO0uue uejb U 321a44 OCHOBHOIO 00111er0 00pa30BaHUs ¢ y4eTOM cnenupuku y4yeOHOro
npeaMera.

Marematuueckoe 00pa3oBaHUE UTPACT BAKHYIO POJIb KaK B MPAKTUYECKOHM, TaK M B IyXOBHOMU
KM3HM oOmiectBa. IlpakTmueckas CTOPOHa MAaTEMAaTHUYECKOrO OOpa30BaHUs CBs3aHA C
GbopMHpPOBaHUEM pPAIlMOHAIBHBIX CIIOCOOOB JEATEIBHOCTH, C MHTEIIEKTYAJIbHBIM Pa3BUTHEM.
be3 6a30Boii MaTeMaTH4YeCKOW IMOATOTOBKH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4YeJIoBeKOM. B 1mKose mMaTremMaThka CIy)KHAT OMOPHBIM TPEIMETOM I H3YYCHHS CMEKHBIX
JIUCITUATIIINH.

B mocnenkonsHO#M KU3HE pealbHOW HEOOXOIMMOCTRIO B HAIIIU JHH SIBJISIETCS HEMPEPHIBHOE
o0OpasoBaHHe, YTO TPeOyeT IMOTHOIICHHONW 0a30BOM 0011e00pa30BaTEIbHOM MOATOTOBKH, B TOM
qyciie 1 MaTeMatudeckoi. M HakoHeI, Bce OOJIbIe CITeMaaIbHOCTEH, TA¢ HEOOXOAUM BBICOKHI
YPOBEHb 00pa30BaHUs, CBSA3aHBI C HEIIOCPEJACTBEHHBIM ITPUMEHEHUEM MaTEMaTHKH (IKOHOMUKA,
OusHec, (UHAHCHI, (U3HMKA, XUMHsI, TEXHUKA, WH(OpMATHKA, OMOJIOTHS, TCUXOJOTHS U Jp.).
Takum oOpa3oM, pacHIMpseTcs Kpyr IIKOJIbHUKOB, JUJII KOTOPBIX MaTeMaThKa CTaHOBUTCS
3HAYNMBIM MIPEIMETOM.

JI1s1 )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIISICTCS (DOPMHUPOBAHHE MaTEMaTHUECKOTO
CTHJISl MBIIIUICHHS, TPOSIBIIIONIETOCS B OIPEJCICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
MaTeMaTUYeCKOW JEATETbHOCTH B apCeHall MPUEMOB U METOJOB YEJIOBEUYECKOTO MBIIIJICHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKIUS M ACAYKIHSA, 0000IICHHE M KOHKPETHU3AIus,
aHAJIU3 U CUHTE3, KiIaccu(UKaMs U CUCTeMaTu3anus, abcrparupopanue u ananorus. OOBEKThHI
MaTeMaTUYECKNX YMO3aKIIOUCHUH W TIpaBUjIa WX KOHCTPYHMPOBAHHUS BCKPBIBAIOT MEXAHU3M
JIOTUYECKNX TIOCTPOSHUH, BBIPA0ATHIBAIOT yMEHHS (OPMYIHUPOBAaTh, OOOCHOBHIBATH U



JIOKa3bIBaTh CYXKJIECHUSA, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIUIEHHE. Benymas posb
MPUHAJICKUT MaTeMaTUKe B (POPMUPOBAHUU AITOPUTMHYECKOTO MBIIUICHUS U B BOCHUTAHUU
YMEHHMI JEHCTBOBATh 110 3aJIAHHOMY QJITOPUTMY M KOHCTPYMPOBAaTh HOBbIE. B Xone pemeHus
3aJja4y — OCHOBHOM Y4YeOHON [eATeIbHOCTH Ha YPOKAaxX MaTeMaTHKH — pPa3BUBAIOTCS
TBOpYECKas u MpUKJIaaHas CTOPOHBI MBILIEHUS.

Jannast paboyasi mporpaMma paccuntana Ha 85 dacoB (2 waca B 1 monyroguu u 3 4aca Bo 2
nonyroaun). [IpenycMoTpeHo 7 TeMaTHYeCKUX KOHTPOJIBHBIX padoT.

O01mas xapakrepucTuka yueOHOro npeamera, Kypca

Kypc nsydaercs B cineayromieil ocae10BaTeIbHOCTH: AEHCTBUTEIbHBIE YUCIIA, TPUTOHOMETPUS
(ompenenenusi, OCHOBHbIE (HOPMYIJIbI, YpaBHEHUS), pallMOHATIbHBIE YpPaBHEHUSI M HEPABEHCTBA,
CTETIEHU M JIOTapu(Mbl, IMOKa3aTeNbHBIE W JOTapu(PMHUUYECKHE YpaBHEHUS U HEPaBEHCTBA,
BEPOATHOCTh. 3HAKOMCTBO C PEIIEHHWEM IOKAa3aTEeNbHBIX M JIOTapU(PMHUUECKUX ypaBHEHUN U
HepaBeHCTB B 10 kjacce mpoucxoauT Ha 0a30BOM ypoOBHE (T.€. pacCMaTpUBAIOTCS MPOCTEUIINE
ypaBHEHUS U HepaBeHCTBa)./laHHas MOCIeqOBaTENbHOCTh U3JIOKEHUS MaTepHala CBsi3aHa C
TEM, YTO MOSBIISIETCS BO3MOXKHOCTh BO3BPALLATHCS K TEME «TPUTOHOMETPHS» B TEUEHHUE roja
(mpu TOBTOPEHHH), YTO JaeT BO3MOXKHOCTh OOYYalOIIMMCS, BBIOPABIIMM HK3aMEH IO
MaTeMaTHKe MPO(UIBHOM, JTydIlle YCBOUTh JJaHHBIA MaTepHal.

Y4eOHO — MeTOANYECKHIT KOMILJIEKT BKJIIOYAET B Ce0s:

1. AnrebOpa u Hadasa MaTeMaTHYECKOTO aHanu3a, 10 kinace: yuel. s o0meoopaszosar.
yupexeHuit: 6a3oBbiii 1 nmpoduibHbii ypoBHH/ C.M.Hukonbckuii u ap. — M.:
ITpocsemenue, 2011.r. (MI'Y — mkouse).

2. TloramoB M.K. Anre6pa u Hayaja MaTeMaTHYECKOTr0 aHaIu3a: TUAAKTHYECKHIE
matepuainst A 10 kin./M.K.Iloranos.- M.: Ilpocsemenne,2011.

3. Tloranos M.K. Anre6pa 1 Hadyaja MaTeMaTu4yeckoro aHanusa:: 10 ki1.: 6a30Bblil U
npodunbHbIA ypoBHU: KHUTA Ui yuutenst/ M.K. [lotanos, A.B. IlleBkun. — M.
ITpocsemenue, 2009r.

4. lllenenera I0.B. Anre0Opa u Havana MaTeMaTUYECKOTO aHalu3a. TeMaTU4eCKHe TeCTHI.
10 xnacc: 6a3zoBbiit v npdunbHbIA ypoBHH / FO.B. llenenes — M.: IIpocsemenue, 2010.

Copnepxanue npegmera
JeiicTBUTENbHBIE YK cia.(44)
Harypanbnblie u niensle uncna. [Ipuznaku aenumoctu. PannonanbsHblie, HppaliMOHAIbHBIE U
nercTBUTeNbHBIE yrciia. CBOMCTBA apu(PMETHISCKUX OTepalliid HaJl ACHCTBUTEILHBIMHU
gyuciamu. Yucnosas (aercTBuTeNnbHas) npsiMas. Moayiab AeMCTBUTEIBLHOTO YHCIA.
Tpuronomerpudeckue Boipakenus.(17 u)
[ToHsTHE YMCIOBOM OKPYKHOCTH. PaluaHHOE U3MEPEHUE YTIIOB.
Ornpenenenne cuHyca, KOCUHYyca, TAHT€HCa, KOTaHTeHCa JIF0O0T0 IEHCTBUTEITLHOTO YHCIIA, CBSI3b
ATHUX OTpeACNICHUN ¢ ONPEEICHUIMU TPUTOHOMETPUUYECKUX (PYHKIIHIA, BBEICHHBIX B Kypce
TJIAHUMETPUH.
COOTHOIIEHUS MEXIYy TPUTOHOMETPUIECKUMHU (PYHKITHSIMHU OJHOTO U TOTO e apryMeHTa (yria,
yucia). 3HaKu TPUTOHOMETPUIECKUX (PYHKITUN B 3aBUCHMOCTH OT PACIIOJIOKEHUS TOUKH,
M300paxaromiei YMClIo Ha YHCIOBOM OKPYKHOCTH.
®dopMyIbl IPUBEICHNUS, BRIBOJI, NX TPUMEHEHNE.
DopMynbl CIOXKEHUS (KOCUHYC U CHHYC CYMMBI M pa3HOCTH JIBYX YTJIOB), UX IPUMEHEHHE.
DopmyJibl JBOWHBIX U NOJIOBUHHBIX YTIIOB.
Dopmynvl npeobpazosanus Cymmbl MpUSOHOMEMPUYECKUX PYHKYUU 6 npouzeedenue u
npouszeedeHuss 8 CyMmy.pUMEHEHHE OCHOBHBIX TPUTOHOMETPUUYECKUX POpMYIT K
peoOpa3OBaHUIO BEIPAKEHUH.




Tpuronomerpunyeckne pyHKIHH U UX rpaduku.(54)

OyHK1MS, onpeAeTIeHHe, ClIoco0bl 3a1aHusl, cBoiicTBa pyHKuu. O0Ias cxema ucciieJoBaHus
¢ynkunu (061acTh ONpeeeHus, MHOKECTBO 3HAUCHUH, HYIH (PYHKIIH, YETHOCTh
HEYETHOCTb, BO3pACTaHHUE U YObIBaHHE, SKCTPEMYMbI, HANOOJIbIINE U HAMMEHBIIINE 3HAUCHUS,
02PAHUYEHHOCTb, TPOMEKYTKH 3HAKOTIOCTOSHCTBA).

CaoiicTBa u rpaguku QyHKIUH y = sin x, y=cosx, y=tgx, y=ctgx.
[leproauuHOCTb, OCHOBHOM MEPHO/I.

[TpeoOpa3zoBanus rpadukoB: HapasIenbHbI TEPEHOC, CHMMETPHS OTHOCHTEIBHO OCEH
KOOPJIMHAT U OTHOCUTENILHO Hayajla KOOPIAUHAT, pacmsAdiCeHue u cocamue 60016 ocell
koopounam. Hccnedosanue mpueoHomMempudeckux yHKyuil u nNOCmpoenue ux epagurxos ™.

Tpuronomerpuyeckue ypapHeHnusi (HepaBeHcTBa) (64)
Omnpenenenue apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa JEMCTBUTEIBLHOTO YUCIIA.

DopMyIIbl PEMICHUI NPOCTENIINX TPUTOHOMETPUYECKUX ypaBHeHud SIN X = d, COSX = A,
tg X = A . Peuienue npocTeliux TPUroHOMETPUUECKUX YpaBHEHUH. Pewenue npocmeuuiux

MPUSOHOMEMPUUECKUX HePaBeHCcma.™

Perienue TpuroHoMeTpHYECKUX ypaBHEHUH (ypaBHEHMsI, CBOJAIIMECS K MPOCTEHIIUM 3aMEHOM
HEH3BECTHOTO, TPUMEHEHHE OCHOBHBIX TPUTOHOMETPUIECKUX (POPMYIT TSl peIIeHUs
YPaBHEHH, OTHOPOJAHbBIC YPABHEHMUS).

PanuonanbHble ypaBHeHUs1 M HepaBeHcTBa (13 u)

PanyonanbsHble BelpaskeHs. @OPMYIIbl COKPALLIEHHOTO YMHOKEHUS J1JIs1 CTapIIMX CTETEHEH.
Pannonanbuble ypaBHeHUsI CUCTEMBI palluOHAIBHBIX YpaBHEHU. MeTo1 MHTEPBAJIOB peLICHUs
HepaBeHCTB PalmonanbHble HepaBeHCTBa (cTporue U Hectporue). CrucreMsl paluOHaIbHBIX
HEPABEHCTB.

Crenennas pynkuus. (13 4)

CreneHb ¢ HaTypaJIbHBIM U 1EJIbIM NOKa3aTeneM. CBoiicTBa creneHeil. ApupmMeTHiecKuii
KOPEHb HaTypaJbHOM cTeneHu. CBoiicTBa KopHel. CTENEHb ¢ pallMOHAIBHBIM I10KA3aTeIIEM.
CgoiicTBa creneHelt. [loHsiTHe cTeNeHN ¢ UPPAITMOHAIBHBIM MTOKA3aTEIIEM.

CrenenHas QyHKILIHS, €€ CBOWCTBA U Ipad UK.

PaBHOCUIIBHBIE YypaBHEHUS U HepaBeHCTBA. VppaloHaibHbIe YpaBHEHHUS.

[Toka3zarenbHas GyHKIHUS.

[ToxazarenbHast pyHKIINS, €€ CBOWCTBA U TpaduK.

[Toka3zarenbHble ypaBHeHU (pocTteiime). [lokazaTenbHble HepaBeHCTBA (MIpoCcTeHIIne).
Jlorapudmuueckas ¢pyunkuus. (14 u)

Onpenenenue norapudma uncna. Coiictsa jorapudmos. JlecsaTuyHble U HaTypalbHbIE
Jorapu@msl.

[TousiTue 06 oOpatHoii pyHkuuu. Obaacms onpedeneHus: U MHOHCECMB0 3HAUEeHUL 0OPAMHOU
@ynxyuu. I'paduk o6paTHON HYyHKIUH.

Jlorapudmuueckas pyHKIUS, €€ CBOUCTBA U TpaduK.

Jlorapudmuueckue ypaBHeHus (npocreiimue). Jlorapudmuyeckne HepaBeHCTBA (IIPOCTENUIIHNE).
BepositHOCTB cOOBITHS(7Y)

[TepecranoBku. Coueranus. Pazmenienus. [lonstie BeposiTHOCTH coObITUI. CBOICTBA.
HUTorosoe noBropenue (64).



Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpebGoBaHus K ypOBHIO TOJTOTOBKH Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
wian | Gakr
1. JlelicTBUTeJbHBIE YHCaa (44)
1.1 [lonsTie nefictBuTeNbHOrO uncna | HaTypanbHele, Lenble, paluoHaIbHbIE, 3namus/nonumams.
1.2 ITousTHE NEHCTBUTENLHOTO YHCIA | UPPAlMOHAIbHbBIE, IEUCTBUTENBHBIE YHCIA | -3HAYEHUE MAaTEMaTUYECKON HAYKU 1JIs
1.3 MmuoxectBa uncen. CBoicTBa pelleHus 3a7a4, BO3HUKAIOIKUX B TEOPUHU U
JEUCTBUTEIBHBIX YHCeN. YUCITOBBIE TIPaKTUKE;
MuoxecTso uncen npoMexyTku. [ToqmMHOKeCTBO. -UJIeH PACUIMPEHUS YUCIOBBIX MHOXKECTB
1.4 OObeMHEHNE U TIEPECEUEHNE MHOKECTB, | KaK COco0a MOCTPOEHHS HOBOTO
Meron MaTeMaTUYECKOM MaTeMaTUYECKOro amnmnapara Ijis peleHus
HHAYKIUH NPaKTUYECKHX 3a/au.
2. Cunyc u KocuHyc yraa (64)
2.1 Ilonsarue yrna. [lonoxurenbHele, Ymems:
oTpuarensHele yrisl. HyneBoit yroom. -0TMeYaTh Ha EANHUIHON OKPYKHOCTH
Pannannas u rpagycHas Mepa yriaa. TOUkd | TOYKH, COOTBETCTBYIOIINE YIIIaM;
INonstre yrna. Paguannas mepa €IMHUIHON OKPY>KHOCTH. -3HAYEHUSI «TaOIMIHBIX) YTIIOB;
yriua -pas3nyaTh crocod M pe3ysbTaT IeHCTBUS
2.2 Omnpenenenue cuHyca U KocuHyca | Enunudnas okpyxHocTh. CuHyC yria. 3nams:
23 OcHoBubie popmysel 1ist cunyca | Kocunyc yrma. CoiicTBa cuHyca u -TIOHATHE KOCHHYCAa U CHHYCa
U KOCHHYCa kocuHyca. OcHOBHOE MIPOU3BOJIFHOTO YTJIa;
2.4 OCHOBHBIE (I)OpMYJ'IBI JUISL CUHYyCa TPUTOHOMETPHUYIECCKOE TOXKICCTBO. -OCHOBHOC€ TPUI'OHOMETPHUUYECKOE c/p
M KOCHHyca DopMyIIBl TPUBEICHHUS. TOXJIECTBO;
2.5 ApKcUHYC Apkcunyc. CBoiicTBa -3HaTh (POPMYIIBI IPUBEACHHS;
2.6 Apkkocuuyc. CBOHCTBa -TIOHSTHS apKCHHYC U apKKOCHHYC yTJIa.
ApPKKOCHHYC Ymems:
[TpoBoanTh peoOpa3oBaHMs BHIPAKEHHH,
BKJIIOUAIOIINX TPUTOHOMETPUIECKHUE
(GyHKIHN.
3. Tanrenc u KOTaHreHc yrja (44)
3.1 TaHreHc, KOTaHr€HC NPOU3BOJIBHOTO yria. | Ywems:
-IIPOBOAMTH NMPe00Pa30BaHMS BBIPAKECHUMH,
OmnpeneneHue TaHreHca U BKJIFOYAIOIUX TPUTOHOMETPUUECKUE
KOTaHIeHca yria GbyHKIHN
3.2 OcHoBHBbIE (popMyITBI 115t OCHOBHBIE TPUTOHOMETPUUECKHUE 3uamo: c/p
TaHTEHCa U KOTaHTeHCa ToXKaecTBa. POPMYIBI IPUBECHHUS. -OCHOBHBIE ()OPMYIIBI I TAHTEHCA U
33 ApkTaHTeHC. APKKOTaHT€HC KOTaHT'€HCA;
ApKTaHTeHC. APKKOTaHT€HC [ToHATHS apKTaHTeHC U ApKKOTAHT€HC
34 KonTponbHast padota Nel o teme | CTpyKTypupOBaHUE 3HAHHMA. Ymemns: KonTponbHast
«CuHyC, KOCUHYC, TAHTEHC H OCyIIECTBISITh UTOTOBBIA KOHTPOJIb 110 pabora
KOTAHT'€HC yTIIa» pe3yibTaTy.
4. ®opmyasbl ciioxenus (74)
4.1 | Kocunyc pa3HocTH 1 KOCHHYC | Kocunyc cyMMbI 1 KOCHHYC pa3HOCTH | 3nams.




VPOKA

Jara

IVIAH

daxr

TEMA YPOKA

DJIEMEHTHI COACPIKaHUA

TpeboBaHuUsI K ypOBHIO NOATOTOBKA
oOygaromuxcs (pe3yapTar)

Buet 1 hopmbl
KOHTPOJISI

CYMMBI JIBYX yTJIOB

JBYX yTJIOB

-opMyIBI KOCHHYCa Pa3HOCTH U KOCHHYCa
CYMMBI IBYX YTJIOB;

Ymemn:

-IIPUMECHSATH (POPMYJIBI KOCHHYCA Pa3HOCTH
1 KOCUHYCa CYMMBI JIBYX YTJIOB

4.2

DopMyIIBl A1 TOTIOJIHUTETIbHBIX
YTJIOB

®dopMmynbl npUBeICHNS

Snamo:

DopMyIIBl IPUBEICHHS

Ymemn:

IIpumMeHsaTh HOPMYJIIBI IPUBEACHUS

43

CuHyC CyMMBI U CHHYC Pa3sHOCTH
JIBYX YTJIOB

CuHyC CyMMBI 1 CHHYC Pa3HOCTH JIBYX
YIIIOB

3uams: HOpMyYIIBI CHHYC CyMMBI M CHHYC
Pa3sHOCTH JBYX yIJIOB

Ymemsb: npumMeHATs POPMYITBI CHHYC
CYMMBI U CHHYC Pa3HOCTH JIBYX YIJIOB

4.4

CyMmMa 1 pa3HOCTb CHHYCOB H
KOCHHYCOB

CyMMa 1 pa3sHOCTb CHHYCOB M KOCHHYCOB

4.5

DopMyibl JBOMHBIX U
IIOJIOBUHHBIX YIJIOB

@DopMyIbl ABOMHBIX 1 MTOJIOBUHHBIX YTIIOB

Buamo:

-OpMYIIBI CyMMBI U pa3HOCTH CHHYCOB H
KOCHHYCOB;

-pOpMyITBI TBOWHBIX W TIOJOBUHHBIX YTIIOB
Ymemo: BRINOTHATH IPe0OPa30BaHUS,
UCII0JIB3YS COOTBETCTBYIOIINE (hOPMYIIBI

c/p

4.6

IIpousseneHue CUHYCOB U
KOCHHYCOB

[TpousBeneHne CHHYCOB U KOCUHYCOB

4.7

qDOpMyJ'IBI JJIA TaHI'CHCOB

DopMyJIbl [l TAHTEHCOB

3namo hopmysbl IPOU3BEICHHS CHHYCOB,
KOCHUHYCOB M TAHT'€HCOB.

Ymemn:

-JI0Ka3bIBaTh TPUTOHOMETPUUYECKUE
TOXKIECTBA;

-BBITIONHSTH IPe0oOpa30BaHus U
BBIYHCIICHUS, UCTIONB3YS
COOTBETCTBYIOIIHE (POPMYITHI

c/p

S. Tpuronomerpuyeckne pyHkuuu (54)

5.1

OyHKIMS y=sinx

Oynkuus uncna. [lepuon. I'naBHeIi
niepuoa. [lepnonuueckas GyHkums.
®ynxknus y=sinx. Coiicrsa.l papux

3uams onpenenenne GyHKIUM y=sinXx, eé
CBOJCTBA.

Ymems:

-CTpOUTH rpaduK GYHKINU y=SinX;
-OIpeeIsATh MPOMEXYTKH BO3PACTAHUS U
yOBIBaHUS;

-CpaBHHUBATH (DYHKIIHH.

52

DyHKIUS y=COSX

Oynkius y=cosx. Coticta. 'padux

3nams onpenenenuie QyHKIUNA y= COSX, €€
CBOICTBA.

Ymems:

-CTPOUTH IrpadyK QYHKIUH y= COSX;
-OIpeIeIISITh NPOMEXXYTKH BO3PACTAHUSI U

c/p




Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpebGoBaHus K ypOBHIO TOJTOTOBKH Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
maan | Gaxr
yOBIBaHNS;
-CpaBHHUBAThH (DYHKIIHH.
53 OyHKIHIA y=tgx. Oynkius y=tgx. Coticta. ['padux 3unamo onpenenenmne GyHKINA y= tgX,
y=cCtgx HUX CBOIcTBa.
54 ®ynxkuus y=ctgx. Cpoiictsa. ['padux Ymems:
-CTpOUTH IrpaK QYHKIMH y= tgX, y=ctgX;
-OIpeAeaTh MIPOMEXYTKH BO3PACTAaHUS U
OyHKuus y=ctgx yOBbIBaHHUS.
5.5 KontponbHas pabora Ne 2 o CTpyKTypHpOBaHUE 3HAHUIA. Ymems: KonTponbHast
TeMe «DopMyIIBl TPUTOHOMETPUH. OcCymecTBIATh UTOTOBBIN KOHTPOJIb MO pabora
I'padmkm TpUrOoHOMETPHUUECKIX pe3ynbTary.
GyHKIAN
6. TpuroHomerpuyeckne ypaBHeHHH (64
6.1 [Ipocreiinue [Ipocreiimune TPUroHOMETPUYECKUE 3nams, KaKue ypaBHEHUS Ha3bIBAIOT
TPUTOHOMETPUYECKHIE YPABHEHUSI | ypaBHEHHMS Sinx=a, cosx=a, tgx=a, ctgx=a | MPOCTEHIIMMH TPUTOHOMETPHUIECKIMHU
Ymems:
-pemats npocreinme
TPUTOHOMETPHUYECKHE YPaBHEHNS;
6.2 [Ipocreiinue -OCYILECTBIISATh UTOTOBBII KOHTPOJIb 110
TPUTOHOMETPHUUYECKHE YPaBHEHHUS pe3ynpTary
6.3 [IpueMsl penieHns: TPUTOHOMETPHUUECKUX 3namo: IlpueMsl peleHus
YpaBHEHMs1, CBOAAILUECS K yYpaBHEHUN TPUTOHOMETPUUYECKUX YPABHEHUM
MIPOCTEUIINM 3aMEHON Ymems: IIpuMeHsaTh METOABI 3aMEHBI
HEU3BECTHOTO HEHM3BECTHOTO
6.4 OCHOBHOE TPUTOHOMETPUIECKOE 3nams: OCHOBHOE TPUTOHOMETPUUECKOE c/p
TOXeCTBO. DOPMYIIBI CIOXKEHUS. TOXAeCTBO. DOPMYIIBI CIIOXKEHUS.
[Nonwmxkenne kparnoctu yria. [lonmwxkenne | [Tonmxenue kpaTHOCcTH yrina. [loHmwkeHne
CTENCHN YpaBHEHHUS. CTENICHU YpaBHEHHUSL.
[IpuMeHeHHEe OCHOBHBIX Ymemsb: npuMeHATH OCHOBHBIC
TPUTOHOMETPUYECKUX PopMyI TPUTOHOMETpUUECKHE POPMYJIBI JUIs
JUIsL pellieHus] ypaBHEHHUH peleHus ypaBHEHHH
6.5 OnHOPOIHOE TPUTOHOMETPUUECKOE 3namu, Kakoe ypaBHEHHE Ha3bIBAIOT
ypaBHeHue. [Ipumeps! perieHus OJTHOPOJIHBIM TPUTOHOMETPHYECKUM.
OJTHOPOJHBIX TPUTOHOMETPHYECKUX Ymemsw pemate ogHOpOAHBIE
OmHOpOIHBIE YPaBHEHUS ypaBHEHHH TPUTOHOMETPHUYECKHE YPABHEHHUS
6.6 KonTponbHast padota Ne 3 mo CTpyKTypUpOBaHUE 3HAHUI Ymems: KonTponbHast
teme "TpuroHomeTpudeckme OCyIIECTBISITh UTOTOBBIA KOHTPOJIb 110 pabora
ypaBHEeHHS" pe3yJbTary.
7. PanuoHaJbHbIE ypaBHeHHUsI H HepaBeHcTBa (13 1)
7.1 | ParmonanbHbie BEIpaXXKEHUS | ParnmonanbHble BRIpRXKEHUS Ymems ipoBOINTE TIpe0Opa3oBaHUs




Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpeboBaHuUsI K ypOBHIO NOATOTOBKA Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
maan | Gaxr
OYKBCHHBIX BBIPAKCHUH
7.2 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS A1 | YMETh:
CTapILIUX CTEHEHEHN -BBITIONHSTD Pa3iioKeHue 2-i, 3-1 CTeneHw;
®opmynel 6uHOMa HetoTOHA, -JI0Ka3bIBaTh PaBEHCTBO U COKPAIATh
CYMMBI U pa3HOCTH CTENEeHeN apobu.
7.3 ParnonaneHble ypaBHEHUS Pemtenue panMoHanbHBIX ypaBHEHUI. Ymems: pemaTs panvoHanabHbIE ypaBHEHUS
CTpyKTypHpOBaHUE 3HAHUI.
7.4 CucTeMsl pallMOHATIBHBIX YPaBHEHUI. Ymems pemiats cuctemsl ypaBHEHUN C Camocr. pabora
CucTeMsl panvoHaIbHBIX MerTo/ MOICTaHOBKH, CIIOCO0 CIIOKEHUSL. JIBYMs niepeMeHHbIMU. OTHOPOIHbIE
ypaBHEHUNI YPaBHEHHS.
7.5 Merto UHTEpPBAJIOB PELICHUS Mero UHTEpPBAJIOB PELICHUS HEPABEHCTB | Yumems pemiaTh paloHaIbHbIE
HEPaBEHCTB HEepaBeHCTBA
7.6 Merton MHTEpBaIOB pelEHUs Camoct. paboTa
HEpPaBEHCTB
7.7 PaunonansHble HEpaBeHCTBa Pewenne panuoHaabHbBIX HEPABEHCTB. Ymemnw
7.8 PaBHOCHIBHOCTB CHCTEM. -pemaTh parroHaIbHbIC HEPaBEHCTBA Camocr. pabora
-pemaTh HepaBEeHCTBA C IPUMEHEHUEM
ParonanpHble HEpaBEeHCTBA rpaduIecKuX MpeICTaBICHUN
7.9 Hectporue HepaBeHCcTBa Hectporue nepaBencTBa. CriocoOBbI Ymemn
7.10 peuieHus. -peuaTb HECTPOrHMe HEPaBEHCTBA
Hecrporue HepaBeHCcTBa -BBIOMpATh CIIOCO0 peleHus
7.11 Pemienue cuctemM HEPaBEHCTB C OAHOU Ymemo IIpoBepka 3agau
HepEeMEHHOU -pemaTh CUCTEMbI PallMOHAIBHBIX CaMOCTOSATEIIBHOTO
HEpaBEHCTB pemeHus
-pemaTh CUCTEMbI HEPABEHCTB C
CucTeMsl panvoHaIbHBIX NpUMeHeHneM rpaduueckux
HEPABEHCTB IIPEJICTaBICHUN
7.12 KonTponbHast pabota Ne4 o teme | CTpyKTypHpOBaHHUE 3HAHUIA Ymemo KonTponbHast
"PanoHanbHble ypaBHEHUS U -IIJIAaHUPOBATH AEHCTBUS B COOTBETCTBUM C | pabora
HEPaBEHCTBA U UX CUCTEMBI" MOCTaBJIEHHOH 3a1a4ue
--OCYILECTBJIATh UTOTOBBII KOHTPOJIb 110
pe3yiIbTaty
7.13 Amnanuz K/p.Ilonstue pynxunn n | @ynxunn. O0nacTb onpeaeneHus 1 Ymemwb naxoquts 0071aCTh ONpeneIeHUs
ee rpaduka MHOXeCTBO 3HaueHu. ['paduk pyHKimu. | QyHKUMH.
8. Kopenb crenenu n (54)
8.1 DOyukius y=x" CrenenHas QyHKIUS ¢ HATYPaIbHBIM Ymemu: -onpenensts 3HaueHUE QYHKINN
IoKazaTesieM, e€ CBOMCTBA U rpaduK . 10 3HaYEHHUIO apryMEHTa IPU Pa3IHuHbIX
HenpepsiBHOCTS rpadmka GyHKINH. crioco0ax 3a1aHus QYHKIUH;
8.2 [TonsTHE KOPHS CTETIEHU 1T Kopens crenenu n>1 u ero cBolicTBa. -CTpOUTD IpauKN H3YUEHHBIX (YHKIIHA, Clp

Vcnonp30BaHNe 3HAKOBO-CHMBOJIHYECKUX

BBITIONTHSATH TIPe0Opa3zoBaHus TpaduKoOB.




Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpebGoBaHus K ypOBHIO TOJTOTOBKH Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
maan | Gaxr
CPEZCTB, B TOM YHCIIE MOJENCH U CXeM 3nams: -IOHATHE KOPHS CTETICHH N;
JUISL pELICHUS] BEIPaKCHUH YTO HE CYIIECTBYET KOPHS YETHOH CTEIICHU
13 OTPHULIATENILHOTO YHCIA.
8.3 KopHu ueTHOI 1 HeueTHOI KopHu ueTHOI 1 HeueTHOI! cTeneHel, Ymems HaxonuTh 3HaYCHUS KOPHS
CTENECHEMN CBOMCTBA HaTypaJbHOU CTEIICHU
8.4 Apudmernyeckuii KOpeHb IIpeo6pa3oBaHue BbIpaKEHUH, Ymemns:
BKJIFOUAIOLINX apH(METHIECKUE -IIPOBOJMTH NMPEe00pa30BaHusl YUCIOBBIX H
oIlepalyy, a TAK)KE ONepalruy BO3BEJCHUS | OYKBEHHBIX BHIPOKCHHUH, BKIIOYAIOLINX
B CTEIICHb CTETICHHU U PaJUKaJIbI;
8.5 [Ipeobpa3oBanue BbIpakeHUi , -OTIpeeNATh 3HaUCHNE (PYHKIUH MO c/p
CBolicTBa KOpHEH CTETIEHH 1T BKJIIOUAIONINX apH(METHIECKHUE 3HAYEHHIO apI'yMEHTa IPH PA3IHMIHBIX
oTiepaItyy, a TakKe OTepalliy BO3BeAeH s | croco0ax 3afaHus QyHKIMY;
B CTEIICHb -CTPOWTH rpa VKM M3YUEHHBIX (QyHKINH,
BBINOJIHATH TPe00pa30BaHus IpadrKOB.
9. CreneHb M0J0KATEIHHOTO Ynciaa (8 u)
9.1 CreneHs ¢ pallMOHAIILHBIM Ymemv HaX0AUTH 3HAUEHUS CTENEHEN C
MOKa3aTeaeM CreneHp ¢ panMoOHAIBHBIM IOKA3aTEIEM pannoHaIbHBIM TOKa3aTelIeM
9.2 Ymems ipoBOaUTE IPE0Opa3OBAHUS c/p
CBoiicTBa cTeneHu ¢ CBoiicTBa CTENEHM C palMOHAIBHBIM YHCJIOBBIX 1 OYKBEHHBIX BBIPAYKCHUH,
paIMoOHAIFHBIM ITOKa3aTelleM ToKa3aTeiaeM BKJIIOYAIOITNX CTENCHH U PaJIUKaJIbI
9.3 ITonsarue npenena Ilondarue o npenesne nocnenoBaTeabHOCTH | [IoHuMams, 4TO TaKoe Mpeaen
II0CTIeIOBATENbHOCTH MOCJIEJOBATEIEHOCTH
9.4 BeckoneuHo yOsIBarommas BeckoneuHo yOrIBaroImas Ymems HaxX0AUTH CyMMy OECKOHEYHO
reOMEeTPHYECKasi IPOrPECcCHs reOMEeTpPHUECKasi MPOrPECcCHs yOBIBaromIeil mporpeccun
9.5 Yucio e Ymems BIMUCIATH 3HAYCHUS YHUCIOBBIX U
Yucio e OYKBEHHBIX BBIPAKECHUI
9.6 CrenieHb C UppanMOHATIBHBIM CreneHb ¢ UppanMoOHAIBHBIM Ymems HaxX0TUTH 3HaUECHUE KOPHS, c/p
okas3arenaeM nokazateneM. [IpeobpazoBanus CTETIEHH C PallMOHAIBHBIM MOKa3aTesleM
BBIpaKEHUH, BKITIOYAIOIINX
apu(MeTHYECKUe ONEpaIiy, a TAKKE
OIEpalLuU BO3BEICHUS B CTENIEHb
9.7 OOnacTb ornpeaeneHust 1 MHOXECTBO 3name cBoiicTBa QpyHKIUH y=a" . Pabora o
3naueHui. ['paduk pynxumu. [loctpoenue | Ymems: TOTOBBIM
rpadukoB ¢pyHknuit. CBolicTBa QyHKIMH. | -CTpOUTH rpaduk nokasarensHON GyHKInY; | rpadukam
[Toxa3zarenpHas (QYHKIUSA YUTaTh TPaduKH;
-rpa)UIecKH penaTh NoKa3aTeNbHbIe
ypaBHEHHS
9.8 KonTponbHast padota Ne5 o teme | CTpyKTypHpOBaHME 3HAHHMA Ymems» nmanupoBaTh IEUCTBUS B K/p

«CBOMCTBA CTEIICHEI

COOTBETCTBHUH C 3ajauei




Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpebGoBaHus K ypOBHIO TOJTOTOBKH Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
wian | Gakr
10. Jlorapudmsi (5 1)

10.1 Jlorapudm gmcna. Jlorapudmudeckoe Ymems ocyiiecTBAATS UTOTOBBIN KOHTPOJIb
AHanmm3 KOHTPOJIBHOI paboTEHI. TOXIIECTBO. 110 pe3ynbTaTy
[Tonsitue norapugma. Ymemwb HaxX0MTh 3HAUEHUS Jorapudma

10.2 Jlorapudm uncna. Jlorapudgmuueckoe Ymemwb HaxoquTh 3HaUEHMS JToTapudmMa

ToxecTBo. ['paduk pyHKIMH.
[Monsitue norapupma ITocTpoenue.
10.3 CaoiicTBa orapumMoB Jlorapudm mpou3BeCHUs, YACTHOTO, 3nams:
10.4 CTEIICHM; NIEPEX0] K HOBOMY OCHOBAHHIO. -OCHOBHBIE CBOICTBA JIOrapu(MoB; c/p
JlecsaTHYHBIN 1 HATYpaJIbHBIN JIOTapU(MBL. | -ITOrapupMUIECKOE TOKAECTBO;
Yucno e. [IpeobpazoBaHue BeIpakeHUH, Ymems:
BKJIFOUAIONINX apH(METHIECKHUE OTICPAllMN | -BBIIIOJIHATH PE0OPa30BaHMs, ONUPAsiCh HA
CBOMCTBA;
-HaXOJUTh 3HAYCHNE YHCIOBOTO
CoiicTa orapumoB BBIPAKEHUS
10.5 Jlorapudmmdeckas ¢pyakmusa. O0xacTs Ymems:
olpeaeeHust. MHOXECTBO 3HAYCHUH. -CTPOWTH I'paKM M3Y4YEHHBIX (PyHKINI;
I'padux u cBoiicTBa PYHKITHH. -BBITIONHSTH Ipe0o0pa3oBaHus IPapHKOB;
OIUCHIBATH 110 Tpaduky u no Gopmyie
Jlorapudmuyeckast QyHKIHs MOBEJICHUE M CBOWCTBA (PYHKITUIA
11. IToka3aTeabHble H JorapuMuyecKne ypaBHeHHsl H HepaBeHcTBa (94)
11.1 IIpocTeiinue noka3zareabHbIE Pemennie noka3zaTenbHbIX YpaBHEHUM. 3nams METOJBI peleHusl.
YpaBHEHUs PaBHOCUJIBHOCTh YpaBHEHUI. Ymemns:

11.2 Pemenne norapupMuuecKux ypaBHEHUI. -peuiaTh 0Ka3aTeiabHblC U IIpoBepka 3anau
[pocreiimme norapudpmuyeckne | PaBHOCHIBHOCTD ypaBHEHHH. Jorapu()MU4ECKre ypaBHEHUS 0a30BOT0 CaMOCTOSATENIFHOTO
ypaBHEHHS YPOBHS; pemeHus

11.3 YpaBHEeHMsI, CBOASAIINECS K OcCHOBHBIE TIPUEMBI PEIICHUS -HCPaBCHCTBA C IPUMCHCHUCM
MIPOCTEHIINM 3aMEHOH TIOKa3aTeJbHBIX U JIOTapHU(YMUUECKUX TPEJICTaBIEHUH CBOHCTB (DYHKIHH.

HEU3BECTHOTO ypaBHEHHH.

11.4 [IpocTeiimue nokas3aTenbHbIe Pemenne norapupmMudecknx HepaBeHCTB 3HaTh CIIOCOOBI PEelIeHHs TOKA3aTENbHBIX
HEPaBEHCTBA HEpPaBEeHCTB.

11.5 [pocreiimue norapudmuueckue Pemenne norapupmMudecknx HepaBeHCTB YMmers:

HEPaBEHCTBA -KJIaCCU(UIIUPOBATh HEPABEHCTBA;

11.6 HepasenctBa, cBogsimuecs K MeTtoibl pelieHrs HEPABEHCTB pelaTk HEPaBEHCTBA PAllMOHATIBHBIM c/p
IIPOCTEUIINM 3aMEHOMN crocodoMm;

HEHM3BECTHOTO -OIICHUBATH MPABMIIFHOCTH BBITIOTHEHUS

11.7 Pemenune noka3saTenbHbIX U MeToas! peleHust HEpaBeHCTB JeiCcTBH
JIOTapu(PMHUUECKUX YpaBHEHUHN H
HEPaBEHCTB

11.8 KonTponbHast pabota Ne6 o teme | CTpyKTypHpOBaHNE 3HAHHMA Ymems nmaHupoOBaThH NEUCTBUS B K/p




Ne Jlata TEMA YPOKA OJIeMEHTHI COAEPIKaHUSL TpebGoBaHus K ypOBHIO TOJTOTOBKH Buntst 1 hopmbl
YPOKA oOygaromuxcs (pe3yapTar) KOHTPOJIA
maan | Gaxr
"Crenenu u norapupmsr” COOTBETCTBHH C 3a1a4ei
11.9 Coopbrtre. CiryyaifHbIe COOBITHS. 3Hamb, 9TO HA3BIBAIOT BEPOSITHOCTHIO
BeposarHocTh coObITHS. AHATI3 COOBITHSA
nH}OpMaNUK CTATUCTUYECKOTO Ymems aHanu3upoBate, onpeaensTh TUI
AHanu3 KOHTPOJIBHOI paboTHI. XapakTepa. cOOBITHS (ZOCTOBEPHOE, HEBO3MOXKHOE,
[ToHsiTHe BEpOSITHOCTH COOBITHI HECOBMECTHOE)
12. BepositHOCTBH coObITHSI (7 1)
12.1 ®dopmyra ynciia nepecTaHoBoK. Pemienue Ymemw pemate npocreiiiine
IlepecTaHoBKH KOMOMHATOPHBIX 3a/1a4. KOMOUHATOPHBIE 331241 C
12.2 Pa3menenus Pa3memienus. UCIIOJIb30BAaHHEM U3BECTHBIX (HOPMYIL.
12.3 CouetaHus CoueTaHusl.
12.4 IToHsiTHEe BEpOSITHOCTH COOBITHUS CoOsbiTre. CiryyaiiHbie COOBITHS. 3HAaTh, YTO HA3BIBAIOT BEPOATHOCTHIO
12.5 BeposaTHOCTE COOBITHA. AHanu3 coOBITHS. c/p
nH}pOopMaLUK CTATUCTUYECKOTO YMeTh aHaTU3UPOBATh THIT COOBITHS
XapakTepa. (mocToBepHOE, HEBO3MOXKHOE,
ITonsiTHe BEPOSITHOCTH COOBITHS HECOBMECTHOE)
12.6 CoiicTBa BeposiTHOCTel coObrtuii | Cymma coOsiTHii Au B. Cymma YMETh BEIYUCIIATH BEPOSATHOCTH COOBITHS
12.7 HECOBMECTHBIX COOBITUH A 1 B. (Jr0b0Tr0, TOCTOBEPHOTO, CYMMEI,
[IpousBenenue coObITHIl An TIPOU3BEIACHNU)
CoiicTBa BeposiTHOCTel coObrTuii | B.IIpoTHBOMONOXKHOE COOBITHE.
13. TloBTOpeHHe Kypca ajredpbl H Hayaaa anauamsa 10 kiaacca (64)
13.1 [HoBTopenue. PaunonansHeie CucreMaTu3alus 3HaHAH Ymems ocyiiecTBASTE UTOTOBBII KOHTPOJIb
ypaBHEHHS HHEPaBCHCTBA IO Pe3yNbTaTy.
13.2 [ToBTopenue. Jlorapudmuueckue
ypaBHEHHS HHEPaBCHCTBA
13.4 IToBTOpEHwUe.
Tpuronomerprudeckrue ypaBHEHHUS
1 HEPaBeHCTBA
13.5 Hrorosast KOHTpoJIbHAs paboTa
13.6 Peseps

Hroro: 85 yacos




