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IosicHUTENLHASA 3aIIHCKA

Pabouas mporpamma paszpabotana B coorBercTBur ¢ ®I'OC OOO_(npuka3 Munobpuayku P® ot 17.12.2010 r. No 1897 ¢ W3MCHEHUAMU U

JOIIOJTHEHUSIMH )

Pabouas mporpamma pazpaborana Ha ocHOBe mpuMepHoi mporpammbl OO0 mo anrebpe w HagalaM MaTeMaTHYeCKOTO aHAlN3a C y4eTOM
aBTOpCKO# mporpammel T.A. BypmucropoBoii “Anredpa n Hadana MaTemarndeckoro ananuza 10-11 knacecer” MockBa «IIpocBenieHuey

JInyHOCTHBIE Pe3yabTaThl

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MIPOrpaMMBbl yueOHOTo npeaMera «MaTeMaTuka» XapakTepu3yroTcs:

IMaTpuoTHyeckoe BOCIUTAHUE:

MPOSIBTICHHEM WHTEpeca K TPOILIOMY ¥ HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, [EHHOCTHBIM OTHOIIEHHWEM K JOCTIDKEHUSM POCCHUCKHX
MaTEMaTHKOB U POCCHICKON MaTeMaTHIECKOH IIKOJIbI, K UCIIOJb30BAHHUIO 3TUX JOCTHKCHUN B IPYTUMX HayKax M MPUKIATHBIX cepax.

I'paxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIUTAHME:

T'OTOBHOCTBIO K BbIIIOJTHCHUIO 06H33HHOCTCI>'I rpaxaganuHa W pealu3alnuu €ro IipaB, HOPCACTAaBICHUEM O MATEMATUYCCKUX OCHOBAX
(OYHKITMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP TPaKIaHCKOro 00IIecTBa (BBIOOPHI, OMPOCH U Ip .); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKUX TMPOOIIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKEHHH HayKH, OCO3HAHHMEM Ba)KHOCTH MOpPalb- HO-OTUYECKHUX MPUHITUIIOB B
JIeATEeIIbHOCTH YYEHOTO .

TPYAOBOE BOCTIMTAHUE:

YCTaHOBKON Ha aKTWBHOE Yy4YacTHE B PEIICHWH TMPAKTUYECKHX 3a- Ja4 MaTeMaTHYeCKOW HaIlpaBlIeHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTeMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKCHUU BCEH JKU3HU JUIS yCIEITHOW NpodecCHOHANBHON IeSTeTbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUIA,
OCO3HaHHBIM BBIOOPOM H TIOCTPOSHHEM MHINBUIYAITBHON TPAEKTOPHH 00pa30BaHU U KU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MoTpeOHOCTEN .

JcTreTnYecKoe BOCIIMTAHNE:

CIOCOOHOCTHIO K SMOIIMOHAILHOMY M ACTETHYECKOMY BOCIPHATHIO MATEMATHIECKIX O0BEKTOB, 3ajad, PEIICHUH, pacCyKICHUH; YMEHHUIO BUIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

[eHHOCTH HAYYHOI'0 O3HAHUSL:

OpHeHTaHHeﬁ B ICATCIIBHOCTH HAa COBPEMCHHYIO CUCTEMY HaAYYHbBIX HpeZICTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCEPHOCTAX pa3BUTHA YEJIOBEKA, IIPHUPOAbL
u 06HICCTBa, MMOHMMaHHEM MaTeMaTHYeCKOM HAayKH KakK C(i)epbl qeJI0BEUECKOUN JCATCIBHOCTH, DOTAallOB eé Pa3BUTHUA U 3HAYUMOCTU IJId Ppa3BUTHUA
IUBWIM3AINH; OBJaJICHUEM SI3bIKOM MAaTEeMAaTHKH U MaTEMAaTHYECKOW KYJIbTYPOH KaK CPEeICTBOM IMO3HAHUS MHPA; OBJIAJCHHEM MPOCTSUITUMI HaBBIKAMHU
HCCIIEA0BATENHECKON ACSTEIIHHOCTH .

du3nyeckoe BoCNUTaHUE, (POPMUPOBAHHE KYJIbTYPbI 3I0POBBS H YMOIMHOHATHHOT0 (JIATOM Oy YHA:

TOTOBHOCTBIO TPUMEHATh MAaTeMaTHYeCKHE 3HAHWA B WHTEPECAX CBOETO 3J0POBBS, BEICHHUS 3J0POBOr0 O0pas3a >XW3HH (30pPOBOE NMHUTAHUE,
cOayaHCUPOBAHHBIH PEKUM 3aHSATHIA U OTIBIXA, PETYIISIpHasl (U3nUecKas aKTHBHOCTD); c(hOPMUPOBAHHOCTHIO HABBIKA pe(hiieKCcHH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOTO K€ MPaBa JPyroro 4eioBeKa.



IKOJI0rH4ecKoe BOCIIUTAHNE:

OpHEHTAallMell Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM Ul pelleHus 3a7ad B OoOJIACTH COXPAaHHOCTU OKPYXAroLIEH cpelpl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIECTBUHN IS OKpPY>KaloIIeH cpelibl; 0CO3HAHUEM TT00AFHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM U myTel ux
peLeHus .

JINYHOCTHBIE pe3y/bTaThl, oO0ecneynBalOIIMe AAANTALMIO 00y4YaloIerocss K W3MEHSIOLUMCS YCJAOBUSIM COLMAJIBHOH M NPHPOIHOI
cpensbl:

TOTOBHOCTBIO K JIEHICTBUSIM B YCIIOBUSIX HEOIIPENENEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH KOMIICTEHTHOCTH Yepe3 IPAKTUIECKYIO AESTEIbHOCTD, B
TOM YHCJIe YMEHHE YUUTHCS Y IPYTUX JI0EH, MPHoOpeTaTh B COBMECTHON AEATENLHOCTH HOBBIE 3HAHHS, HABBIKK U KOMIIETEHIIH U3 OMbITA JPYTUX;

HEOOXOIUMOCTHIO B ()OPMUPOBAHUK HOBBIX 3HAHHUH, B TOM 4HCie (GOPMYIHPOBATh WAEHU, MOHATHUS, THIIOTE3bl 00 00BbEKTaX U SBJICHUSAX, B TOM
Y1CJIe pPaHee He U3BECTHBIX, OCO3HABATh Ae(QUIUTHI COOCTBEHHBIX 3HAHUI U KOMIICTEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMINH KOHTPMED, KOPPEKTUPOBATh
[IPUHUMAEMBIE PEIICHUs U IeHCTBUS, POPMYTHUPOBATH U OLIEHUBATH PUCKHU U TOCIEACTBUS, (HOPMUPOBATE OMBIT.

[TmanupyeMsl pe3ynbTaThl OCBOSHHS y4eOHOTO TIpeaMeTa

N3zyyenne anreOpbl U Hayal MaTeMaTHYECKOrO aHajiW3a B CTapliel mIkojie AaéT BO3MOXKHOCTH JOCTHKEHHUS OOYYarOIUMHCS CIEAYIOLINX
pe3ybTaToB.

JInyHOCTHBIE: CPOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW; KPUTUYHOCTH MBIIUICHUS,
YMEHHUE pPaclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATh TMIIOTE3y OT (PaKkTa; TOTOBHOCTh M CIIOCOOHOCTH BECTH AMAJIOr C IAPYTHMHU
JIIOABMU, JOCTUTaTh B HEM B3aMMOIIOHMMAaHUS, HAXOIUTh OOIIKE LENU ¥ COTPYAHUYATH I UX JOCTH)KEHUS; HABBIKH COTPYIHHYECTBA CO CBEPCTHUKAMH,
JeTbMU MJIAJIIIET0 BO3PAcTa, B3POCIBIMH B 00pa3oBaTeNIbHOW, OOIIECTBEHHO TOJIE3HOW, Y4eOHO-HCCIIEOBATEIbCKON, MPOCKTHOW M JAPYTHX BHAAX
NeSITeNbHOCTH; TOTOBHOCTD M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHHIO, HA NPOTSHKEHUHU BCEH KU3HH; CO3HATEIBHOE OTHOLICHUE K
HETNPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIEITHON MPOeCCHOHANBHON 1 O0IECTBEHHOH JESITETbHOCTH; CTETHUECKOE OTHOILICHHE K MUPY, BKJIFOUast
3CTETUKY OBITa, HayYHOIO M TEXHUYECKOTO TBOPYECTBA; OCO3HAHHBIA BHIOOp Oynymiei mpodeccud M BO3MOXKHOCTEH peanu3aluy COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K IPO(QECCHOHANBHOW JESITEJbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJJApCTBEHHBIX, OOIIEHAIIMOHANBHBIX POOIIEM

MeranpeaMeTHble: yMEHHE CaMOCTOSITENBHO OINpPENeNsiTh LENd MACSTENbHOCTH W COCTaBIATh IUIAHBI JEATEIILHOCTH, CAMOCTOSITEIBHO
OCYIIECTBIIATh, KOHTPOJINPOBATh U KOPPEKTHPOBATH JESATEIBbHOCTD; UCIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI JJIsl AOCTHKEHHUS MOCTABICHHBIX elel u
peanu3aiuy IIaHOB AeSTeHOCTH;, BEIOUPATh YCIIEUIHBIE CTPATETHH B PA3JIMUHBIX CHTYAIMsIX; YMEHHE MPOYKTUBHO OOIIATHCS M B3aUMO/ICHCTBOBATH B
MpoIIecce COBMECTHOM JIESITENbHOCTH, YUUTHIBATH TIO3UIHH JPYTUX YYACTHUKOB AEATENEHOCTH, 3 (PEKTHBHO pa3penaTh KOH(QIUKTHI; BlIaJeHUEe HaBbIKaMU
MMO3HABATENbHOM, Y4eOHO-HCCIEN0BATENCKON M TPOEKTHOW JesITeNbHOCTH, HAaBBIKAMH pa3pelieHus MpoljeM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJOB pEIICHHs] MPaKTHYECKHX 3ajad, NPUMEHEHHIO Pa3JIMYHBIX METOJIOB IO3HAHMS; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEIbHON HWH(POPMAITMOHHO-TT03HABATEILHOW JEATEIbHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCS B PA3JIMYHBIX HWCTOYHHMKAX HH(MOpMAInH,
KPUTHYECKH OICHHBAaTh W HMHTEPIPETHPOBATh WHPOPMAIUIO, TOJIYYaeMYyI0 W3 pPa3JIMYHbIX HCTOYHWKOB, YMEHHUE WCIIOJIb30BaTh CpEJICTBA
WHPOPMALMOHHBIX 1 KOMMYHUKaIIMOHHBIX TexHojorui (nanee — WKT) B perieHNM KOrHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHW3allMOHHBIX 3a]lad C
coOItoIcHnEM TpeOOBaHHU YPTOHOMHUKH, TEXHUKH 0€30MIaCHOCTH, THT'HEHBI, pECYpCOCOepEKEHNSI, IIPABOBBIX U THUECKUX HOPM, HOPM UH(POPMAITUOHHON
0e30nacHOCTH; BIIaJICHUE S3bIKOBBIMU CPEICTBAMHU — YMEHHE SICHO, IOTHYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHMS, UCTIONb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE
CpeACTBa; BlaJicHHE HaBBHIKAMH IO3HABATEIbHOHN pedeKcun Kak OCO3HAHHS COBEPLIAEMBIX ICHCTBUM M MBICIHUTEILHBIX MPOIECCOB, UX PE3YJILTATOB H
OCHOBAaHUI1, TpaHUI] CBOETO 3HAHUSI U HE3HAHUs, HOBBIX [103HABATEIbHBIX 3a/1a4 U CPEJICTB UX JOCTHKEHUS.



[Ipenmernsbie: TlpeaMeTHbIC pe3yabTaThl OCBOCHUS HHTECIPUPOBAHHOTO Kypca MaTeMaTUKUA OPUCHTUPOBAaHBI Ha (DOPMHPOBAHHE IIETOCTHBIX
MPEACTABICHUH O MHpPE U OOIIeH KyJIbTypbl OOydYalOUIUXCsS IyTEM OCBOCHHS CHUCTEMATHYCCKHUX HAydHBIX 3HAHUH M CIIOCOOOB JEHCTBUH Ha
METaNpeIMETHONH OCHOBE, a MpPEIMETHBIC pPE3yJIbTaThl OCBOCHHS Kypca MaTeMaTUKH Ha 0a30BOM YpPOBHE OPHEHTUPOBaHbI Ha oOecredeHue
MIPENMYIIECTBEHHO 00IIe00pa30BaTeIbHON U OOIIEKYIbTYPHOH MOAT0TOBKHA. OHM MPEaIOararor:

c(hOpMHUPOBAHHOCTH MPEACTABICHUNA O MAaTeMaTHKE KaK YacTH MUPOBOH KyNbTYphl U O MECTe MaTeMaTHKH B COBPEMEHHOW IMBIIIM3AIINH, O
croco0ax ONMUCaHMs HAa MATEMATHUECKOM SI3bIKE SIBJICHHIA PEAIbHOI'O MUPA;

c(hOpMHUPOBAHHOCTH MPEACTABICHUH 0 MaTEMATHYECKUX MOHATHAX KaK O BAKHEUIIINX MATeMaTHYECKHX MOJEISIX, MO3BOJISIONINX OMUCHIBATH U
M3y4aTh pa3HbIC MPOIIECCHI U SIBJICHHS; TOHUMAaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MTOCTPOCHHUSI MaTEMaTHUECKUX TEOPHUIA;

c(hOpMHUPOBAHHOCTh MOHSATHIHOTO aIlllapara 1Mo OCHOBHEIM pa3jeiiaM Kypca MaTeMaTHUKH, 3HaHUN OCHOBHBIX TeopeM, (GOopMysn U YMEHHS WX
MIPUMEHATD; YMEHUS JOKa3bIBATh TEOPEMBI.

BJIaACHUEC METOAAMHU JOKA3aTCJIbCTB U AJITOPUTMOB PCIICHHA; YMCHUE UX MMPUMCHATH, IPOBOJAUTL JOKA3aTCIbHBIC PACCYXACHUA B X0/I€ PCILICHUSA
3amad;

BJIaACHUE CTaHAAPTHBIMU HpI/IéMaMI/I pelICHUA PpalMOHAJIBHBIX W HPPALUOHAIBHBIX, IIOKA3aTCJIbHBIX, CTCIICHHBIX, TPHUIOHOMCETPHUYCCKUX
ypaBHCHI/Iﬁ 1 HCPABCHCTB, UX CUCTEM; UCIIOJIb30BAHNEC I'OTOBLIX KOMIIBIOTCPHLIX IIPOrpaMM, B TOM YUCIIC JJId IMMOUCKA NIYTH PCHICHUA U WIIJIIOCTPALlN
pelIeHrs ypaBHEHU U HEPABEHCTB;

C(i)OpMI/IpOBaHHOCTI) Hpe[ICTaBJ'ICHI/II\/'I 06 OCHOBHBIX IIOHATHAX, HACAX U MECTOJaX MAaTCMaTUYCCKOI'O aHaJInu3a,

c(hOpMHUPOBAHHOCTH TIPENICTABICHAN O TMPOIEccaxX M SBICHHUAX, UMEIOIINX BEPOATHOCTHBIM XapakTep, O CTATHCTUYECKHX 3aKOHOMEPHOCTSAX B
peasbHOM MHpe, 00 OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEOPHH BEPOSTHOCTEH;

C(i)OpMI/IpOBaHHOCTI) yMCHI/Iﬁ HaXOOuTh U OLICHUBATH BEPOATHOCTHU HACTYIICHUA CO6I)ITI/II71 B HpOCTCfIIHPIX IMPAKTUYCCKUX CUTyallusX U OCHOBHBIC
XapaKTePUCTUKH CITyYalHBIX BEIINYNH;

BJIAACHWE HAaBbIKaMU UCII0JIb30BAHU A I'OTOBBIX KOMIIBIOTCPHBIX MTPOrpaMM IIpH pEeIICHUHN 3a/1ay.

BIIa/ICHHE TE€OMETPUIECKON TEPMHUHOIIOTHEH, KITFOUEBBIMUA TOHATUSAMU, METOJIAMH U TTPHEMAaMU;

BIIa/ICHE OCHOBHBIMU TOHATHSIMH O TJIOCKHX M MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTYPax, UX OCHOBHBIX CBOMCTBAX;

c(OpPMHUPOBAHHOCTH YMEHHS PACIIO3HABATH HA YEPTEkKAX, MOJICISIX M B PEAUTLHOM MHpPE FeOMETpHUYECKHEe (PUTYPBhI;

MPUMEHEHNE W3YYCHHBIX CBOWCTB TEOMETPUYECKHX GUTYp W (QOpPMYJT JUIsl pEmieHHs TeOMETPHUYECKHUX 3a/lad M 3a7ad C MPAKTHIESCKUM
coJiep’KaHUEM.

Pabouas nmporpamMMa OpUEHTHPOBaHA Ha YUCOHUK:

HasBanue Astop/ABtopckuii komektus | Kiacce Wznarens yueOHuKa I'on BeITycka
yaeOHIKa




Anrebpa u Anumos 1. A. u nap. 10m 11 «IIpocsemienue», Mockaa 2018
Hayaja aHamu3a
10-11

IIporpamma paccunTana Ha 4 Jaca B HEJICIIO B €CTECTBEHHO — HAYYHOM W TeXHoJormdeckoMm npoduie. Beero 136 vacos. B rymanurapaom npoduie 2
yaca 1 | 4ac 3a c4et 4actu GopMHUPYyEMOH Y4aCTHUKaMU 00pa30BaTebHBIX OTHOIIEHUH (Bcero 3u4), 102 u.

Conep:xanue yue0OHOro npeamera

10 xmace

1./JeiicTBUTEIbHBbIE YHCIA

Lenpie n panmoHanbHbie uncia. JleficTBuTeNbHEIE Yncia. beckoHedHO yObIBaIOIIas reoMeTprIecKas mporpeccus. ApnuMeTHIecKuii KOpeHb HATypaabHON
crerenu. CTernens ¢ panvoOHAJIbHBIM U I[CI\/'ICTBI/ITGJ'II)HI)IM ITIoKasaTeJIsiMu.

Ocnosnas yenp — OOOOIIMTH W CHCTEMATU3UPOBATh 3HAHUS O JEHCTBUTEIBHBIX YHCIAX; CQOPMUPOBATH IMOHSATHE CTENECHU C ACHCTBUTEIBHBIM
MoKa3aresieM; Hay4YduThb NPUMEHATh ONpeAeieHrs apu(METHIecKOro KOpPHS W CTENEHH, a TAaKKe MX CBOMCTBA IPHU BBINOJIHEHHHM BBIYUCICHHHA U
MPeoOpa30BaHUU BHIPAKEHUM.

HeO6XOI[I/IMOCTB paciiupeHus MHOXKCCTBAa HATypaJIbHBIX YHCEI 10 I[Cf/iCTBI/ITGJ'IBHLIX MOTHUBUPYETCA BO3MOXHOCTBIO BBLINNOJIHATH I[eﬁCTBPIH, O6paTHI)Ie
CIIOKEHUI0, YMHOXEHHIO M BO3BEJICHHIO B CTEIICHb, a 3HAYUT, BO3MOXKHOCTBIO pelIaTh ypaBHeHHs X +a=Dh, ax =h, x* = b.

PaccmoTpenHslii B Hadyase TeMbl crioco0 oOparieHus: 0eCKOHEYHOM NepHOANIECKON NECITUIHON IpoOu B OOBIKHOBEHHYIO 00OOCHOBBIBAETCSI CBOMCTBAMU
CXOZSIINXCS YUCIOBBIX PSIOB, B YACTHOCTH, HAX0XKICHUEM CYMMbI OECKOHEYHO YOBIBAIOIICH IeOMETPUIECCKON TPOIPECCHH.

JeiicTBUsl Haj HMPPAaLUOHAIBHBIMM YHUCIAMH CTPOTO HE OINPENENISIOTCS, a 3aMEHSIOTCA NEHCTBUSAMHM HajJ WX NPUOIMKEHHBIMHA 3HAYEHUSIMH -
panMOHAIbHBIMU YUCIIAMH.

B cBs3u ¢ pPacCMOTPEHUEM ITOCJIICAOBATCILHBIX PallMOHAJIbHBIX HpH6J]PI)KCHPII71 HUppalMOHAJIBHOTO 4YHKCiIa, a 3aTEM M CTCIICHU C HUppalrOHaJIbHbBIM
[OKa3aTeseM Ha MHTYUTHBHOM YPOBHE BBOJIUTCS MOHATHE MPE/Ieia OCIe10BaTeIbHOCTH.

ApudmeTnyeckuil KOpeHb HATypaJIbHON CTETeHH N > 2 U3 HEOTPULIATEILHOI0 YHCIIA U €r0 CBOWCTBA M3JIaraloTCsl TPAAUIMOHHO. Y Yaluecs JOKHB yMETh
BBIYUCIATH 3HAUYCHUA KOPHA C ITIOMOLIBIO OIIPEACIICHUA U CBOWCTB U BBITIOIHATH HpeO6paSOBaHI/I$I BBIpa)KeHHﬁ, COoACpKalIUX KOPHHU.

CreneHs ¢ HUppaAlMOHAIIBHBIM ITOKA3aTCJIEM HOACHACTCA Ha KOHKPETHOM IIPUMEPE: YNCIIO 3\/2 paccMaTpuBACTCA KaK IMOCICA0BATCIIbHOCTh PAllHMOHAJIBHBIX
npubmmkenni 314, 314, . 3neck ke GopMyIMpYIOTCS CBONCTBA CTENEHH C JISHCTBUTENBHBIM TTOKA3aTeNEM, KOTOPBIE OyIyT UCIOIb30BAThLCS TP PEILE-
HUM ypaBHEHUH, HEPABEHCTB, HCCIEJOBAHIH (QYHKLIUH.

2.CtenenHast pyHKIUS

CrenenHas ¢yHKuus, ee cBOWCTBa U rpaduk. Bzaumuo oOpatnbie GpyHkuun. PaBHocunbHBIE ypaBHEHHS U HepaBeHCTBa. MppanuoHaibHble ypaBHEHUSI.
HppauroHansHbple HEPaBEHCTBA.

Ocnosnas yenb — 00OOIIUTH U CHCTEMATU3UPOBATh N3BECTHBIC U3 Kypca anreOpbl OCHOBHOM MIKOJIBI CBOMCTBA (DYHKIIWI; H3Y4YUTh CBONCTBA CTEIIEHHBIX
(GYHKUMI ¢ HaTypaabHBIM M LIEJBIM HOKa3aTeNsIMH M HAYyYUTh MPUMEHSTh WX MPH PELICHUH YpaBHEHUH W HEPaBEHCTB; COPMUPOBATH MOHATHE PaB-
HOCHUJIBHOCTH YpaBHEHMH, HEPABEHCTB, CUCTEM YPAaBHEHUI U HEPABEHCTB.



PaccmoTpenne cBoiicTB cTeneHHBIX (DYHKIUH U UX TPaQUKOB MPOBOJUTCS TOATAITHO, B 3aBUCUMOCTH OT TOTO, KAKUM YHCJIOM SIBJISIETCS MTOKa3areib: 1)
YETHBIM HATYPaJbHBIM YHCJIOM; 2) HEYSTHBIM HATYPAJIbHBIM YHCIOM; 3) YUCIOM, IPOTHBOIIOJIOKHBIM YE€THOMY YHUCITY; 4) YHCIOM, MPOTHUBOTIOIOXKHBIM
HEYECTHOMY YHUCITY; 5) TIOJI0XKUTEIHHBIM HEIIEIBIM YUCIIOM; 6) OTpUIIATSIILHBIM HELIEIBIM YUCIIOM (CBOKCTBA (DYHKITUI B IMIT. 5 1 6 M3y4aTh HEOOS3aTEIIBHO).
O60cHOBaHUS CBOWCTB CTETIEHHOW (D)YHKIIMY HE ITPOBOAATCS, OHH CIIEAYIOT U3 CBONCTB CTETIEHH C JISHCTBUTEIHHBIM MTOKa3aTeseM. Hanpumep, Bo3pactanne
¢dyskmn y = xP Ha TPOMEKYTKe X > 0, T/Ie p - MOJIOKUTENBHOE HELIEIOe YUCIIOo, caeayeT U3 cBoicTBa: «Eciau 0 < x1 <Xo, p > 0, TO X1P< XoP».
PaccmoTpenune paBHOCHIBHOCTH YpaBHEHUM, HEPAaBEHCTB M CHCTEM YPaBHEHUU M CBOMCTB PAaBHOCHIBLHOCTH IMPOBOJUTCS B CBSI3U C MPEACTOSIIUM
M3y4eHHEM HPPANHOHAIBFHBIX YPABHEHNN 1 HEPABEHCTB.

OCHOBHBIM METOJIOM peIICHHS HMPPANNOHAIBHBIX ypaBHEHWH SBISETCA BO3BEJCHHE 00EWX dYacTell ypaBHEHHS B CTENEHb C IIENBI0 Iepexoaa K
palMoOHAIBHOMY YPaBHEHUIO-CICACTBUIO JAaHHOTO.

C nomoripio rpad)iKOB pemiaeTcst BOMPOC 0 HATMYMU KOPHEH U UX YHUCIIe, @ TAKXKE O HAXOXKJICHUY MPUOIUKCHHBIX KOPHEH, €CIIM aHATUTUYCCKH PEIIUTh
YpaBHEHUE TPYIHO.

WppatnmonanbHble HEPaBEHCTBA HE SIBIISIOTCS OO0SM3aTCIIbHBIME I U3y4YeHHsI BCeMHU ydamuMmucs. [Ipu MX M3ydeHUM OCHOBHBIM CIIOCOOOM pEIICHUS
ABJIACTCA CBEACHNUE HEPABCHCTBA K CUCTEME pallMOHAJIbHBIX HCPABCHCTB, paBHOCHHBHOfI JaHHOMY HCPAaBCHCTBY.

3.Jloxa3zarenbHast pyHKUUS

[NokasarenbHas QyHKIUs, ee cBoiicTBa u rpaduk. [TokazarenbHble ypaBHeHus. [loka3zaTenbHbie HepaBeHCTBA. CHCTEMBI MOKA3aTENIbHBIX YPaBHCHHUH U
HEPABEHCTB.

Ocnosnas yenb — M3YYUTh CBOMCTBA NOKAa3aTeNbHOM (YHKLWH;, HAYYHUTh PELIATh MOKa3aTeNbHbIC YPAaBHEHUS W HEPAaBEHCTBA, MPOCTCHIINE CHCTEMBI
[IOKa3aTEJIbHBIX YPABHEHUN.

CoiicTBa nmoka3zarenbHON PYHKIMK Y = a* MOTHOCTHIO CIIEAYIOT U3 CBOMCTB CTEIEHH C JCHCTBUTENBHBIM MOKa3aTeneM. Hanpumep, Bo3pactanue GyHKIUHA
y =a*, ecnu a > 1, cinemyer u3 cBoiicTBa creneHu: «Ecin X1 < Xz, To a1 < a*; mpu a > 1».

Penrenue npocTeiinmx MoKa3aTeNbHbIX ypaBHeHuit a* = a°, rie a>0, a#1, ocHOBaHO Ha cBOMCTBe cTenenu: «Ecmm % = a%, To X1 = Xo».

Pemenne 601pIIMHCTBA MOKA3AaTENbHBIX YPABHEHUHM U HEPABEHCTB CBOJUTCS K PEIICHUIO POCTEHIIINX.

Tak Kak B XOJi€ pelIeHus IpeUlaraéMbIX B 3TOM TeMe MOKa3aTEJIbHBIX YPaBHEHUHA PAaBHOCWIIBHOCTh HE HApyIIAEeTCsl, TO MPOBEpPKa HAWJEHHBIX KOpPHEH
HeoOs13aTeNbHa. 3eCh CUCTEMbl YPaBHEHHH M HEPAaBEHCTB PELIAIOTCS C MMOMOIIBI0 PABHOCHIIBHBIX MPeoOpa3oBaHMi: MMOJCTAaHOBKOM, CIOXKECHUEM HIIH
YMHOKE€HHEM, 3AMEHON IIEPEMEHHBIX U T. 1.

4.Jlorapupmuyeckasi GyHKIUSA

Jlorapudmer. ColicTBa JiorapudmoB. [lecatudnbie u HaTypanbHble Jorapudmer. Jlorapudmudeckas GpyHkims, ee cBoiictsa u rpaduk. Jlorapudmudeckne
ypaBHeHus1. JlorapudMuieckre HepaBeHCTBA.

Ocnosnas yenp — cHopMHUpPOBATH MOHIATHE JIorapudMa YHciIa; HAYYUTh IPUMEHSITH CBOMCTBA JIOTapr(MOB IIPH PELICHUN YPaBHEHH; U3YUUTh CBOHCTBA
norapupmMudeckoil QyHKIIMK ¥ HAYYUTh IPUMEHSTh €€ CBOIMCTBA MPH PEIICHUH MPOCTEHIIHX JOTapru(PMUIECKUX ypaBHEHUH H HEPABEHCTB.

Jlo 3Toif TeMBI B Kypce anreOphbl U3ydaluCh Takue (YHKIUH, BBIYMCICHUE 3HAUYCHHH KOTOPBIX CBOJMIIOCH K YETHIpEM apH(PMETHUECKHM JCUCTBHSIM U
BO3BE/ICHUIO B CTENCHb. J[1 BBIYMCIIEHNS 3HaYeHUH Torapru()Muieckoi (yHKIUH HY’KHO YMETh HaXOAUTh JOrapr(Mbl UHCEIl, T. €. BHIIOIHATH HOBOE AJIS
y4aluxcs AeHCcTBUE — Jorapu(MupoBaHue.

Jloka3aTensCTBO CBOMCTB JiorapudmMa ONMMpaeTcsi Ha ero onpejeneHue. Ha mpakTuke paccMaTpHBArOTCs JIOTApU(PMBI 10 Pa3IMYHBIM OCHOBAHHSM, B
YaCTHOCTH MO0 OCHOBaHHIO 10 (JecsTHUYHBIN JorapudM) U MO OCHOBaHUIO € (HATypaJIbHBIN Jiorapu(dM), OTCI0J]a BOZHUKAET HEOOXOUMOCTh (HOpMYJTBI
nepexoja ot Jorapuma o OJHOMY OCHOBAHUIO K JIOrapudmy 1o Apyromy ocHoBaHHIO. Tak Kak Ha HMH)KCHEPHOM MUKPOKAJIBKYJIATOPE €CTh KiaBuim 1g
u In, To i BeIYMCIICHNUS JTOTaprudMa 10 OCHOBaHHSM, OTJIIMYHBIM OT 10 U €, Hy)KHO MPUMEHUTH (POpMYITy Mepexo/ia.

CaoiicTBa norapugmMudeckoil QyHKIIMKM aKTHBHO UCTIONB3YIOTCS NIPU PEIICHUH JIOrapu(hMUUECKUX YPaBHEHHUI U HEPABEHCTB.

Uzyuenne cBOHCTB jorapuMuieckoil GyHKINU MPOXOAUT COBMECTHO C PELICHUEM YPAaBHEHUH M HEPABEHCTB.



Ilpn pemennn norapuMHYECKUX YpPaBHEHHWH W HEPABEHCTB BBIIOJIHAIOTCS pa3IH4YHble HX IpeoOpasoBaHms. Ilpm 3TOM dacto Hapymaercs
paBHOCHIBHOCTB. [loaTOMY IpH penieHnu orapupMIUYecKiX ypaBHEHUH He00X0oIuMa MpoBepKa HallieHHbIX KopHel. [Ipu pemenun norapupmMudecKux
HEPaBEHCTB HY>KHO CJIEIUTh 33 TEM, YTOOBI PaBHOCUIIBHOCTH HE Hapyllajach, TaK KaK MPOBEPKY PEIICHUS] HEPABEHCTBA OCYLIECTBUTH CJIOXKHO, a B PAJE
CJIy4aeB HEBO3MOXKHO.

S5.Tpuronomerpuyeckue Gopmy.Jibl

Panmannas mepa yria. [IoBopoT Touku BOKpyT Hadana koopauHat. OnpeiesieHne CuHyca, KOCHHyca U TAaHT€Hca yrila. 3HaKu CHHYCa, KOCHHYCa U TAHT€HCa.
3aBUCHMOCTD MKy CHHYCOM, KOCHHYCOM U TaHT€HCOM OJJHOTO U TOTO ke yria. Tpuronomerpudeckue Toxaectsa. CHHyC, KOCHHYC U TaHTEHC yTJIOB a
u -a. ®opmyinel cinoxenus. CHHYC, KOCHHYC M TaHT'€HC ABOMHOTO yria. CHHYC, KOCHHYC U TaHTEHC MOJOBUHHOTO yria. @opmyisl mpuBeaenus. Cymma u
pa3HocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB,

Ocnoenas yeno — cHOpMHUPOBATH MOHATUS CHHYCa, KOCHHYCA, TaHT€HCA, KOTAHT€HCA YHCIA; HAYYUTh NPUMEHSTH (OPMYIBl TPUTOHOMETPHHU IS
BBIYUCIICHHS 3HAYCHUH TPUTOHOMETPHUYECKUX (PYHKUUIA M BBHIIOTHEHUSI MPeoOpa3oBaHMii TPUTOHOMETPUYECKUX BBIPAKEHUI; HAYUYUTh peliaTh MPOCTe-
M TPUTOHOMETPHUYECKUE ypaBHEHHMs SIN X = a, coS X = a nipu a= 1,

-1, 0.

PaccmarpuBas omnpeneneHusi CHHyca M KOCHHYCa JEHCTBUTEIBLHOTO YHCIIA a, €CTECTBEHHO PEIIUTH CaMble NMPOCTHIE YPaBHEHUS, B KOTOPBIX TpeOyeTcs
HAWTH YHCIIO a, €CITU CUHYC WM KOCHHYC €r0 M3BECTEH, Harmpumep ypaBHeHus Sin X = 0, coS X = 1 u T. r. [TockonbKy i 0003HaYCHUSI HEM3BECTHOTO 110
TPaIHLIK UCTIONB3YeTCs OYKBa X, TO 3TH YPaBHEHUS 3alIMCHIBAIOT KaK 00BIYHO: SIN X =0, coS X = 1 ¥ T.11. PerieHust 3THX ypaBHEHUIT HAXOAATCS C TIOMOIIBIO
eIMHUYHON OKPY’KHOCTH.

B03MOXHOCTD BBISIBIIEHHSI 3HAKOB CHHYCa, KOCHHYCa M TaHTEHCA 0 YETBEPTSIM SBISETCS CIECACTBUEM CHMMETPHH TOYEK CIUHMYHON OKPY)KHOCTH
OTHOCHUTEIILHO Ocell KoopauHaT. PaBeHcTBO coS(-a) = coSa ciieyeT U3 CHMMETPHH TOYEK, COOTBETCTBYIOLIMX YUCIIAM a H -2, OTHOCUTENILHO ocH OX.
3aBUCHMOCTD MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTQHT€HCOM OIHOTO M TOTO JK€ YHCIa WM yIyia cIeoyeT U3 TPUTOHOMETPUUECKOH (GOopMBI
3aITUCH JICHCTBUTEIBHOTO YHCIIA U OTIPE/ICICHUs CHHYCa U KOCHHYCa KaK KOOPAWHATHI TOUYKH eJUHUYHON OKPYKHOCTH.

[Tpu u3yveHnn cTeneHen Yucesl paccCMaTPUBAIMCh UX cBoicTBa 8= aP-a% aP¥ = aP:a" . TlomoOHbIe CBOWCTBA CITPaBEIUIMBBI U ISl CHHYCA, KOCUHYCA U
TaHreHca. JTU CBONCTBA HA3bIBaIOT (hopMyaaMu cinokeHus. [IpakTriyeckr OHM BBIpaXKatoT 3aBUCUMOCTD MEXy KOOPAWHATAMHU CYMMBI WM Pa3HOCTH JIBYX
qHcen o 1  uepe3 KoOpANHATHI ynced o U 3. DopMyIIbl CII0KEHHMS JTOKa3bIBAIOTCS Il KOCHHYCA CyMMBI HITH Pa3HOCTH, BCE OCTAIbHBIE (POPMYITBI CIIOKEHHS
MOJTy4YaroTCs KaK CJIEICTBHUS.

@dopMyITbI CIIOKEHHUS SBIISIOTCS OCHOBHBIMH (DOPMYJIaMU TPUTOHOMETPHH, TaK KaK BCE JPYTrHUe MOYKHO TOJYYHUTh KaK CIEICTBUS: (POPMYIIBI TBOWHOTO U
TIOJIOBHHHOTO YTJIOB (HE SIBJISIFOTCS 0053aTEbHBIMHE JITIS U3Y4eHHs), (POPMYJIBI IPUBEICHHS, TPe00pa30BaHMsi CYMMBI M Pa3HOCTH B IIPOM3BEICHUE.

6. TpuroHomMmeTpuyecKue ypaBHeHUs

VpaBHeHus Sin X = a, coS X = a, tg X = a. PemieHue TpUroHoMeTpuIecKuxX ypaBHeHuit. [IpiuMepsl pelieHust IPOCTEHIINX TPUTOHOMETPUYSCKUX HEPABEHCTB.
Ocnosnas yerr — chOpMHPOBATh YMEHHE pellaTh NMPOCTEHIINE TPUTOHOMETPUUYECKHE YPABHEHHUS; O3HAKOMUTHh C HEKOTOPHIMU MPUEMaMHU PEIICHHS
TPUTOHOMETPUUYECKUX YPABHEHHH.

Kak u npu pemennn anreOpanveckux, MoKa3aTelIbHBIX U JIOTapU(PMUUECKIX YPaBHEHUH, pellieHHe TPUTOHOMETPHUYECKIX YPAaBHEHUH IyTeM Pa3lIudHBIX
npeoOpa3oBaHMil CBOJMTCS K PEIICHUIO IPOCTEHIMX: SiN X = @, coS X = a, tg X = a.

PaccMoTpeHne mpocTelimX ypaBHEHU HAYMHACTCSI C ypaBHEHHs cOS X = a, TaK Kak (popMyJia ero KopHeii npoiiie, 4eM Gopmyiia KOpHel ypaBHEHHs Sin X
= a (B MX 3aIKCH YaCTO UCIOJIb3YEeTCS HEOOBIYHBIN /TS ydyaluxcs yka3arenb 3Haka (-1)"). Pemienue 6osee CIOKHBIX TPUTOHOMETPUYECKUX YPAaBHEHUIA,
KOT[Ia BBIMOJIHAIOTCS anreOpandyeckue U TPUrOHOMETpUYECKHE IPeo0pa3oBaHusl, CBOIUTCS K PELICHHUIO TPOCTEHIINX.

PaccmatpuBaroTcsi ClieIyrOIIHe TUITBI TPUTOHOMETPUYECKUX YPABHEHUIT: IMHEHHbBIE OTHOCUTENBHO SIN X, COS X win tg X; CBOMAIINECS K KBaPATHBIM U
JPYTUM areOpanvyecKuM ypaBHEHHUSIM ITOCIIe 3aMEHBI HEM3BECTHOTO; CBOSIITMECS K MPOCTEHIIMM TPUTOHOMETPUYECKUM YPAaBHEHUSIM TOCIIE Pa3IOKECHUS
Ha MHOXHTEIH.



7. TpuroHomerpuyeckue GPyHKIUH

OObnacte ompeaeneHUs] U MHOXKECTBO 3HAUYECHUH TPUTOHOMETpUYEeCKHX (GYyHKUMH. UYETHOCTh, HEUETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYECCKHUX
¢bynkumii. CBoiicTa u rpaduku GyHKImMiA Y = COS X, Y = Sin X, Y = tg X.

OcHoBHEBIC TIeH: (DOPMHUPOBAHNE TIPEIACTABICHUN 00 00JaCTH OMpENCICHUS W MHOKECTBE 3HAYCHUH TPUTOHOMETPHUYCCKUX (PYHKITHH, O HEUETHOU U
4ETHOH (DYHKUUAX, O TMEPHOANYECKON (YHKIUH, O Teproae (PYHKIHH, O HAUMEHBLIEM IOJOXKHUTEIBHOM Nepuone; (OpMUpPOBaHUE YMEHHUH HAXOIUTh
00J1acTh OIpeJeNeHHss U MHOXKECTBO 3HAYCHHUH TPUTOHOMETPHUYECKHX (DYHKIUH CIOKHOTO apryMEHTa, MPEICTaBICHHOTO B BHJE APOOM M KOPHS,
OBJIaJICHUE YMEHHNEM CBOOOIHO CTPOUTH IpadKy TPUTOHOMETPHUECKHX (DYHKIMH M OMHCHIBATh UX CBOMCTBA;

B pesynbraTe H3ydeHHs TEMBI yUaIuecs TOKHbL:

3HATh: 00J1aCTh ONMpPEeNICHNs] 1 MHOYKECTBO 3HAUCHHUN JIEMEHTAPHBIX TPUTOHOMETPUIECKUX (PYHKIUI; TPUrOHOMETpUUecKre QyHKINHU, UX CBOWCTBA U
rpadukwy;

YMETb: HAXOANUTH 00JIACTh ONPE/ICIICHHS] K MHOKECTBO 3HAUCHNH TPUTOHOMETPHIECKUX (DYHKITHIA; MHOKECTBO 3HAUCHNI TPUTOHOMETPHIECKUX (DyHKIIMIHA
Buja kf(x) m, rae f(x)- nrobas TpuronoMeTpudeckast pyHKIMS; JOKA3bIBATh IEPUOTUIHOCTH (PYHKIMI C 3aaHHBIM ITEPHOIOM; UCCIIEIOBATh (PYHKIIHIO HA
YETHOCTh U HEYETHOCTD; CTPOUTH rpa)Ky TPUTOHOMETPUYECKUX (QYHKIUIL;, COBEpIIATh MpeoOpa3zoBaHue rpagKoB QYHKIUIA, 3HAs UX CBOWCTBA; PelIaTh
rpadu9IecKy MpocTeHIne TPUrOHOMETPHYECKNE YPAaBHEHNS 1 HEPABEHCTBA.

8. [loBTOpEHHME

10 xJ1. Ha 4 yaca B HeJeJII0

N P Ilo paboueii mporpamme Koauecrso
° azjaena Kypca (K0.1-B0 1acoB) KOHTPOJIBHBIX
pabot

1. IToBTOpEHUE 5 1
2. JeilicTBUTENbHBIE YNCHA 17 1
3. CrenenHast QpyHKUMS 14 1
4. IlokazarenbHas QyHKIHA 14 1
5. Jlorapudmudeckast GyHKIUHS 17 1
6. Tpuronomerpuueckue GopMyJibl 25 1
7. TpuroHomeTpuyecKue ypaBHEHHUS 19 1
8. Tpuronomerpuieckue (yHKITIH 19 1
9. [ToBTOpEHHE U pelleHue 3a1a4 11 1

Bcero 136 9

KasengapHo — TemaTuyeckoe NJaHHPOBaHUE YPOKOB aj1redpbl 4 Ha4Ya/1a aHAJIU3a

10 knacc
4 gaca B Henemo. Beero 136 wacos.
Tema ypoxka IInanmpyemsblie pe3yJbTaThl aara

Ilnan | dakr




Ne IIpenmeTHbIE MertanpenMeTHbIe JInuHocTHBIE

Ypokx

a
IloBTOpeHue ( 5 yacon)

1 ToxaecTBeHHbIE Dopmynbl cokpaménaoro | KoMmynukaTtuBHbie: dopmupoBaHUe
mpeoOpazoBaHUs YMHOEHHU 5 JleneHus;; | BRICIYIIMBaTb  MHCHHC  WICHOB | cTapTOBOM
anreOpanyecKux oTpe/ieieHHe H cBOficTBa cTerery; | KOMAHIPBL, HE repebuBast. MOTHBALMH K
BBIPa)KEHHH. JEeHCTBUS HAJ CTETICHSIMU PeryJsITHBHLIe: TIPOrHOSHPOBATE, W3y4YCHHIO HOBOT'O

pe3ysibTaT yCBOGHHs MarepHaa,
BrimonsaTe TOMACCTBEHHBIC | (oo ToMeKy TOMHBIE TIETH
npeodpa3oBaHys aNredPauteckuX | [fospaBare/bHbIE: OCYLCCTRILITH
BBIpaKGHI/IIVd CpaBHCHHUE U Kﬂaccmpm(aumo o
3aaHHbIM ~ KpUTEpUSIM. Y METh
AHATIM3UPOBATH OOBEKTHI c
BbIJIEJICHUEM IIPH3HAKOB.
2 YpaBHeHUs c omauM | llonstue ypaBHeHuss ¢ oxHuM | KoMMyHHMKaTHBHBIE: DopmHpoOBaHUE
HEU3BECTHBIM. HEU3BECTHBIM; BBICJIyIIMBAaTb ~ MHCHHAC  YICHOB | HaBpIKa
onpejeneHue Henpix | KOMAH/IBL, He riepebuBas . OCO3HAHHOTO
pauroOHaNIbHBIX YpaBHECHUN PeryJsimuBHbIe: TIpOrHOSHpOBATE, BbIOOpa
pe3ysIbTaT YCBOEHHS MarepHaa,
Pemare 1ensle  panudoHaIbHBIC OTpE/IETSTh POMEKYTOuHBIe ey | PALHOHATBHOrO
YPaBHCHHA TMo3naBaTebHbIe: OCylecTRIsTs | CI0C00a peerus
CpaBHEHHE M KJIACCH(UKALMIO 110 | 3aTaHHM.
33JaHHBIM  KpUTEpUsIM.  YMETb
AHATMZUPOBATH 00BEKTBI €
BbIJIEJICHUEM IIPH3HAKOB.

3 Cuctemsl 1ByX ypaBHeHui ¢ | CriocoObl pelLieHus cucteMm | KoMMyHHuKaTHBHBIE: DopMUpoOBaHUE

JIByMsI HEN3BECTHBIMHU. YpaBHEHUH: OpPraHU30BLIBATL U ILUIAHUPOBATE | HaBBIKOB
CIIOKEHUS, MOJICTAHOBKH, yueOHOE  COTPYIHHYECTBO  C | cavoamanmsa  u
rpaduyaeckuit YHHTCIICM H OZTHOITTACCHHKAMA. CaMOKOHTPOJIS.

. | PerynisiTuBHbIe:  HAaXOAMTb U

Pemats cuctembl IBYX ypaBHEHUH (hOpMyJTHPOBATH VaeBHYIO

c JIByMSI HCH3BECTHBIMH | rpoGeMy, — COCTABISITH  IUIAH
pa3In4HbIMU crIoco0aMu BBITIOJIHEHHS! PabOTHI.

Io3HaBaTenbHbIE: BBIOMpATH

HaubOosee (pheKTUBHBIE CIIOCOOBI
peleHnst 00pa30BaATENHHBIX 33/1a4.




4 DyHKIUY.

Onpenenexue u OCHOBHBIEC
CBOHiCTBa (PYHKITHH; OCHOBHBIC
JJIeMEHTapHble  (QyHKIUHM,  UX

CBOIiCTBa U Tpaduku
IIpumensats Ha mpaktuke 3YH 1o
JTAHHOM TeMe

KoMMyHUKATHBHBIE:  YIUTHCS
KPUTUYHO OTHOCHTBCS K CBOEMY
MHEHHIO, c JIOCTOMHCTBOM
TIPU3HABATH OITHOOYHOCTH CBOETO
MHEHUSL.

PeryisituBHbIE: 0CO3HABAaTh
YPOBEHP ¥ KauecTBO YCBOEHHS
3HaHW u  ymeHuid. COCTaBISITh
INIaH W TOCIEA0BAaTENBHOCTb
BBITIOJTHCHHS paboTHL
Ilo3naBarenbHbIE: YMETb
BBIIETISITH MH()OPMALIHEO 13 TEKCTOB
pasHbIx BUAOB. [IpoM3BOIBHO U
OCO3HAHHO  BIQJCTh  OOIINM
MPUEMOM PEIICHUsI 3aJaHHH.

dopmupoBaHue
HaBBIKa

COTPYJIHUYECTBA C

yYuuTeicm
CBCPCTHUKAMMH.

u

5 Bxoonas
paoboma

KOHmMpOJ1bHAA

KommyHnKaTuBHBIE:
perynupoBatb  COOCTBEHHYIO
JESITENbHOCTh MOCPEICTBOM
NHUCbMEHHOU peun

PeI'y.]IﬂTPlBH])IeZ OIICHMBATh

JOCTUTHYTBIH pe3ybTaT
Ilo3naBaTenbHbIE:  BBHIOMpATH
Hauboee a¢heKkTUBHEIC

CIIOCOOBI peIIeHNUs 3a]aun

DopmHpoOBaHUE
HaBBIKA
caMoOaHaIu3a
CaMOKOHTPOJIS

u

JeiicrBuTeabHble yncaa(l7gacoB)

6 L[eJ'IBIC U palruOHAJIbHBIC

quciia.

Omnpenenenne HATYpAIbHBIX,
[EJbIX, PAIIMOHATBHBIX YHCET;
Omnpenenenue

JIpo0H.

MEPUOUYECKOU

KomMyHuKaTHBHBIE: pa3BUTH Y
yyaluxcs IpeacTaBICHUE O
MEeCTe MaTeMaTHKH B CHCTEME
HayK.

DopMHUpOBaHUE
YCTOMUMBOH
MOTHBALIUU
00y4eHuto

K




7 Henbie u panuonansHble | MeTh npeacTaBieHue PeryiasituBHble:  GopMupoBaTh

yycia. 3aKpensieHue 00  HWppAIMOHAIBHBIX  YHCJIAX; | IEJIEBBIC YCTAHOBKM Yy4eOHOI
MHOECTBE JECHCTBUTENBHBIX | IEATETBHOCTH.
yrcen, Moxyne aerictButenbHoro | I[lo3HaBaTesibHbIE:  pa3inyaTh
yucua METOABI MO3HAHUS
3anuceIBaTh 0ECKOHEUYHYIO | OKPY)KAlOLIero MHpa II0 €ro
JNECATHYHYI0 nOpoOb B Buae | mnensiM (HaONIOJEHWE, OIIBIT,
OOBIKHOBEHHOM; BBITIOJIHATD | SKCIIEPUMEHT, MOJAEIHPOBAHHUE,
JEHCTBUS C  JECATUYHBIMH | | BBIYUCIICHHE)
OOBIKHOBEHHBIMH JIPOOSIMH
BeimonHsaTh BBIYUCIICHUS c
UpPpaLUOHANIBHBIMU
BBIPKEHUSIMU, CPABHHUBATh UX

8 JelicTBUTENBHBIE UUCIIA. Onpenenenve  neifictButensHbIX | KomMmyHnkaTuBHbIe: pazButh y | opmupoBanue

quCcen; YYallUXCs MPENCTaBICHUE O | yCTOMYUBOM
Hmets nipecTaBicHue MeCTe MaTeMaTHKH B CHCTEME | MOTHBAaLUU K
MHOECTBE JIEHCTBUTEIBHBIX | HAYK. 00y4YeHHI0

9 HelicTBUTENBHBIC YUCIA. 4yuceNl, MoAayle aercTButTensHOro | PerynsituBHble:  (opMHUpOBaThH
3akperieHue qucna LieJIeBbIe YCTAHOBKH y4eOHOM

3anuceIBaTh 0OECKOHEUHYIO | IEeSTETBHOCTH.

gecaTuuHylo  apoos B Buze | Ilo3HaBaTelbHbIe:  pa3nuyaTrh

OOBIKHOBEHHOI; BBIMIOJTHATD | METOJIBI TIO3HAHUS

JnercTBUs JNEWCTBUTENBHBIMU | OKPYXXAIOLIEr0 MHUpa IO €ro

YHCIIaMH, CPABHUBATH HX. nesssiM  (HaOJIIOZICHHE, — OIIBIT,
9KCHEPUMEHT, MOZEIHPOBAHHE,
BBEIYHUCIICHHE)

10 beckoneuno-yObIBaroIast Kakas nporpeccus KomMmyHNKaTHBHBIE! DopMHpoOBaHUE
reoMeTpryecKast Ha3bIBaETCs TEOMETPUUECKOIL; OTIpEeNIeNIATh LEeNd M (DYHKIMHU | YCTOHUMBON
MIPOTPECCHSL. 49TO Takoe 0ECKOHEYHO- | yYaCTHUKOB, CIOCO0BI | MOTHBAITUH K

yObIBaromas reoMeTpuyecKas | B3auMOJICHUCTBYS, TUIAHUPOBAThH | MPOOIEMHO-
nporpeccusi; Gopmyiy obmue  crnocoObl  paboTHI; | MOMCKOBOH
0OMEHUBATHCS 3HAHHSMH | JIESATEIBHOCTH




11

Beckoneuno-yObiBaromas

reoMeTpuyeckas
nporpeccusi. 3akpervicHue
3HAHUH.

CyMMBl OECKOHEYHO YyOBIBaroLIen
reOMEeTPUUYECKOM MpOrpeccHn
[lpumenste  Gopmyny  CyMMBI
0ecKOHEUHO-yObIBarOIIAs
reoMeTpUUecKasi MPOTPECCHs TIPH
peLICHNN 3a/1a4

MCXKAY 4YICHAMU TpPYyHIibl JIA

MPUHSTHS 3¢ HEeKTHBHBIX
COBMECTHBIX PEIICHHH.
PeryasituBHble:  (pOpPMUPOBATH

IeJIEBbIe YCTAHOBKH y4eOHOU
JESATCIILHOCTH,  BBICTPAWBaTh
IOCJIEI0BATENHHOCTD
HEeOOXOINMBIX

Ilo3HaBaTe/ILHBIE:

onepamuu.

OCYHICCTBJIATh CPpaBHEHHUE U

KJIACCU(DUKAIUIO T10 33JJaHHBIM

KpUTEPUIM

12 ApudmeTnyecknii  KOpeHb KomMmyHnunkaTuBHbIE: dopmupoBaHue

HATYpaJbHOW CTETICHH. IPOSIBIAITE  TOTOBHOCTH K | yCTOIYHBOI
Onpenenenne  apudmernyeckoro | OOCYKICHUIO pagme quelf MOTHBALIHH
" N 3peHusT W BbIpaboOTKe 001Ieit

13 ApudmeTnueckuii  KOPEHb | KOpHsS HATypalbHOIl CTENEHM; ero (p i) P 1 pOOIeMHO-
HaTypajlbHON CTENEHH. | cpoiicTBa TPYIHOBOM) HOSHIIN MOMCKOBOIL
3akperienne PerynsituBHbIE: 0CO3HaBaTh

[TpumeHsTH CBOCTBA KAYCCTBO M YPOBCHS YCBOCHHS JIeSTEIIbHOCTH
¥ X _ APUGMETHIECKOTO KOPHA | Tfo3naatenubie: CO31aBaTh
U(PMETHYECKUH KOPEHb | HAaTypallbHOU CTETIeH! pH o
pu¢ N P yp PR crpykTypy B3aUMOCBSI3ei
HATYpaJIbHOU CTENCHH. | pereHuu 3a1a4
O6paboTka 3HaHmii CMBICJIOBBIX €IMHUI] TEKCTA

15 ApudmeTnyeckuii  KOpeHb
HATYpaJIbHOU CTETICHH.
0O06001aroIH YPOK.

16 Crenenb c panuoHanbHbIM | OmpeneneHue crerne- KomMmMmyHHKaTHBHBIE! ®dopmupoBaHue
51 JICCTBUTENBHBIM | HEHl C pallMOHAIBHBIM 1 ONpeAeATh HEeId W (QYHKIUH | YCTOWYMBON
NoKa3aTesneM JEeHCTBUTEIHHBIM MTOKa3aTeNIeM; YYaCTHHUKOB, MOTHUBAIIMU K

CBOWCTBA CTEIICHEH CITOCOOBI B3aUMOICHCTBHS; poOIeMHO-
BrimonHsATh npeoOpa3oBaHue | MIAHUPOBATH OOIIKE CITOCOOBI | TIOMCKOBOM

17 Crenens ¢ pamuoHanbHev | BPIPAKCHHH, HCTIONESYS CBOHCTBA paboTsr; OOMEHUBATHCS | AEATETBHOCTH
" NeficTBuTe b by | CTETEHH, CPABHUBATL BHIDAKEHHS, | SHAHMAMU — MEKJY  HiIeHAMHU
nokazarenem. 3akperenue, | COACPKALLIC CTETIeH! C | rpynmsl ISt MIPUHSATHUS

paIoHaNbHBIM ITOKa3aTeIeM 3 PEKTUBHBIX COBMECTHBIX
18 CrenieHb € panyoOHAIBHBIM 5
pelIeHni.

u HeﬁCTBHTeHBHBIM




nokazareneM. OtpaboTka

3HAHUM.

19 CremneHb ¢ palydOHAIbHBIM
u JeHCTBUTETBHBIM
MOKa3aTeleM.

O06o06atonuit ypok

20 CrenieHb C panoOHATBHBIM
u NEUCTBUTEILHBIM

nokasareiieM. O0o01IeHHE.

PerynstuBHbIe:  (hopMUPOBATH
LIEJICBBIC YCTAHOBKHM yueOHOMH
JESATCIILHOCTH,  BBICTPAUBaTh
[MOCJIEI0BATEILHOCTD
HEeOOXOINMBIX

Ilo3HaBaTe/ILHBIE:

onepamuu.
OCYIIECTBISTh CpaBHEHHE U
KJIACCU(PUKAIIIO 10 33JaHHBIM
KpUTEPUSIM

21 VYpok 00001ICHHS u

cUCTeMAaTH3alluy 3HAHUN

OrmpeneneHue cTerme-
Hel c palroOHAIbHBIM u
JICUCTBUTEIBHBIM  TTOKAa3aTeJIeM;
CBOICTBa CTENEHEHN

BBINOIHATH npeoOpa3zoBaHue
BBIPDAKCHHUM, HUCIOJIb3ysl CBOWCTBA
CTETICHH, CPAaBHHUBATH BBIPAKEHMUS,
coJieprKarye

paliuOHaJIbHBIM ITOKa3aTCJIEM

CTCIICHU C

KovmmyHnkaTuBHbBIC:

OpraHu30BbIBATH u
IJIAHUPOBATH yaeOHoe
COTPYZIHHYECTBO C YUHMTEJIEM U
OJTHOKJIACCHUKAMH.
PeryisituBHbIe: OTpenesiTh
10CJIEI0BATEIIBHOCTD
NPOMEXKYTOUHBIX  Leled ¢
y4eTOM KOHEYHOI'O pe3yjbTara,
COCTaBJISTh IUTaH
MOCTIeI0BATEIILHOCTH
JIEHCTBU.

IHo3HaBaTesibHbIE: YMETh
OCYILECTBIITh aHaIu3
00BEKTOB, CaMOCTOSITEIBHO
UCKaTh u oTOHpaTh

HE00X0IUMYI0 HH(POPMAITHIO.

dopmupoBaHUe
HaBBIKOB
OpraHu3anuu
aHanmsa
JIesATeIbHOCTH,
caMoaHaiIM3a
CaMOKOPPEKIIHA
yueOHOi
JIeSTEIIbHOCTH

u

cBOEU

u

22 Konmponsnasa paboma
Ne | no meme:
«/leiicmeumenvhole

uucaa»

KoMMyHHKATHBHBIE:
peryinupoBaTh  COOCTBCHHYIO
JICSITENTBHOCTh HOCPEICTBOM
MUCHMEHHON peun

P CryJISTUBHbBIEC: OLICHHBATh

JOCTUTHYTBIN pe3ybTaT
Ilo3HaBatenbHble:  BHIOMpATh
Haubonee 3¢ GeKTUBHBIE

CIIOCOOBI PEIICHIS 3a0a9u

DopmMHpOBaHUE
HaBBIKA
camoaHajIu3a
CaMOKOHTPOJIS

u

Crenennas ¢pynxkuus (14 1)




23 Crenennas Qynkous, e¢ | CBoiicTBa U Tpa@uku pa3nuyHbix | KoMMyHHKaTMBHbIE : | ®opmupoBanue
CBOIiCcTBa U TpaduK. CITy4aeB CTENEHHON (PYHKIIUN OpraHu30OBLIBATH U | HaBBIKOB
CpaBnuBaTh ~ 4yucia,  pemarp | [WTAHMPOBATH YIeOHO® | oorapysamun u
— HEepaBEHCTBa c nomopto | COTPYAHMACCTBO ¢ YAHTCACM M| 5 nusa croeit
24 CrenenHas ¢yHKmmsa, e€ OIHOKJIACCHUKAMHU.
CBOHCTBA H rpaguK. ;paq)(f;;]; CBOMCTB  CTEICHHOU PerysmmiBHble: onpeenars izizzzizn’ u
MOCJIEI0BATENILHOCTD
pyHKuHM MPOMEKYTOUHBIX  memeit ¢ | CAMOKOPPCKIMH
25 Crenennas  dynkums, o€ y4EeTOM KOHEYHOTO pe3yibTaTa, yaeOHOli
CBOICTBa U rpaduK. COCTABIIATH mrag | ACATCAPHOCTH
MIOCJIETI0BATEIILHOCTH
JIEHCTBU.
INo3HaBaTenbHbIE: yMETb
OCYIIECTBISTh aHAIN3
00BEKTOB, CaMOCTOSATEILHO
WCKaTh u 0oTOMpaTh
HEO00XO0IUMYIO
WHPOPMALIHIO.
26 Bzaumno obparabie | Onpenenerne pyHKIMU oOpatHOH | KoMMyHuKaTHBHBIE: dopmupoBaHue
byHKIUH. JUTSL TaHHOH (DYHKIIMH, TeOpeMbl 00 | OPTaHHU30BbIBATH U | meneBbIX
o0paTHO# QyHKIUK [TaHpOBATE YIEOHO® | yerapopok
Crpouts rpadux COTPYIHUYECTBO C YUHUTEIIEM W yaeGHOM
. OJTHOKJIACCHUKAMH.
(I)yHKHfH/I, oOpaTHOH Pery/sITHEHEIE: onpeniensTs | ACATEMBHOCTH
AAHHOH MIOCJIEI0BATEILHOCTh PopmmpoBanue
o HaBBIKOB
27 CiokHas GyHKIHs NPOMEXYTOYHBIX — LeNned ¢
OCO3HAHHOTO

Y4€TOM KOHEUHOTO Pe3yJIbTaTa,

COCTaBIISITh
IU1aH MTOCIIETOBATENEHOCTH
JEeHCTBHM.

Ilo3naBarenbHbIE: YMETb
OCYIIECTBIISTH aHau3
00BEKTOB, CaMOCTOSTENBHO
HCKaTh u oTOMpaTh

HEO00X0IUMYI0 HH(POPMAITHIO.

BEIOOpa Hamboee
3¢ PEKTHBHOTO
croco0a peeHus




28 PaBHOcunbHBIe ypaBHeHUs | OnpezneneHue KommyHukaTuBHbI€: dopmupoBaHue
U HEPABEHCTBA. PaBHOCHJIBHBIX YpaBHEHHUH, | OpeAeNnaTh Heau M (QYHKIHMU | yCTOWYMBOM
CIICZICTBUSI YPaBHEHUS, IPH KaKUX | YYaCTHHKOB, CHoco0Bl | MOTHBAILIUH K
npeoOpa3oBaHHUAX MCXOJHOE | B3aMMOJICHCTBUS; TJIAHUPOBAThH | POOIEMHO-
29 PaBHOCWIbHbIE ypaBHenus | YPABHEHHE 3aMEHACTCS Ha obmue  cmocoObl  paboTHI; | TOMCKOBOM
1 HepaBEHCTEA. PaBHOCHJIBHOE €My ypaBHEHHE, | 0OMEHHMBATHCS 3HAHUSIMU JEeSTEIbHOCTH
npu KaKHX MOJY4alOTCs | MEXIy UWIEHaAaMH TpPYMIbl UL
IIOCTOPOHHHME KOPHH, NpPHU KAKUX | IPUHITHUSL 3¢ GEeKTUBHBIX
30 PaBHOCHJIbHBIE ypaBHEHHs | IPOMCXOAUT  IOTEPS  KOPHEH; | COBMECTHBIX PEIICHUM.
Y HEPABEHCTBA. oIpeiesieHne paBHOCHUIBbHBIX | PerynsitupHble:  ¢opMHupoBaTh
HEPaBEHCTB LIeJIeBbIe YCTAaHOBKH y4eOHOM
YcTaHaBnMBaTh PaBHOCUIIBHOCTh U | ACATENBHOCTH,  BBICTPaUBAaTh
CIICICTBUE; BBINOJIHATD | IIOCJIENOBATEILHOCTD
HEoOXOUMBIE  TpeoOpa3oBaHus | HEOOXOIUMBIX oTIeparyid.
npu peweHun ypaBHeHuid U | Ilo3HaBaresbHbIe:
HEPaBEHCTB OCYIIECTBIATh CpaBHEHHE U
KJIACCU(DUKAIUIO TI0 3aJJaHHBIM
KPUTEPHIM
31 UppanmonansHbie KoMMyHHKATHBHBIE!
YpaBHEHUSI. OTIpeNeIATh Lend M (DYHKUHUU
YYaCTHHUKOB, CHOCOOBI
B3aMMO/ICHCTBUS; TJIAHUPOBATH
obmme  crmocoObl  pabothl; | DopMupoBaHUe
OnpejieieHde  MPPALMOHATIBLHOTO | 0OMEHUBATHCS 3HAHUSIMH | YCTONYIHBOM
32 WpparnmonansHbie .
YpaBHEHUS; CBOHCTBO MEX]y YJIeHaMH IPYMIIbI AJIs MOTHUBALMN K
YPABHEHIGL. Pemars UppaIiOHABHbIE | TPUHSTHS 3¢ (HeKTUBHBIX | TPOOIEMHO-
YpaBHEHHUS COBMECTHBIX PELIEHUH. MMOKUCKOBOH
PeryasituBHbI€: HOPMHUPOBATD JeSITeIbHOCTH

IIeJIEBbIe YCTAHOBKH y4eOHOMH
JIEATEIHbHOCTH, BBICTpaUBaTh
ITOCJIEIOBATEIFHOCTD
HEeO00XOINMBIX onepanui.
ITo3naBareabHbIE:

OCYILIECTBJISTh CPAaBHEHHE WU
KJIacCHu(PUKAIMIO MO0 3aIaHHBIM

KpUTEPHAM




33 Uppaunonanbueie Omnpenenenne uppaunonansHoro | KoMMyHukaTuBHble: mposBisith | DopmupoBaHue
HEPABCHCTBA. HEPABEHCTBA; AJITOPUTM DPEIICHUS TOTOBHOCTB K OOCYIKJICHUIO Pa3HBIX | 1ej1eBBIX
3TOTr0 HEPABEHCTBA TOCK 3PCHHA  BBIPAOOTKE OOIIEH | yorapopoxk
YIIIIOBOM ) O3ULII .
Pemrates uppanuonanbHble (p. ) i yueOHOi
PeryasituBHbie: 0CO3HaBaTh
34 HppannoHanbHbie HepageHnctBa 1o anroputmy u c ALECTEO JESITeIbHOCTH
Ka4yecTB
HEPABEHCTBA. oMok rpaduka dopmupoBanue
U YPOBEHb YCBOCHUS
OmnpenesneHue UpPPaLUOHAIBHOTO HaBBIKOB
Ilo3naBarenbHbIC: CO31aBaTh
HEPaBEHCTBA; AITOPUTM PELICHUS op sarocmseyy | CPTAHASALIH 1
. YKTYD B3aUMOCBA3EH .
36 Ypox  0000WeHUs M | 51010 HepaBeHCTBa U ypaBHEHHIt CMHCHOBZD( . TeKeTa aHanmM3a  CBOEH
CHCTCMATH3AINH SHAHHH PeniaTe uppanyoHaabHbIE JEATETLHOCTH,
q KoMmyHnukaTuBHbIe :
€pAaBEHCTBA M YPABHEHHA MO | oropvnonpipar, 4 | caMoaHalnza  H

AITOPUTMY U € IOMOLIBIO rpaduka ILIaHUPOBATH yueGHoe | CAMOKOPPEKIIHH
COTPYAHHUYECTBO C YUHUTCICM M y4€eOHOM
OJTHOKJIACCHUKAMH. JeSTeIBbHOCTH
PerynsituBHbI€: OTIPEIeIATh
[10CJIEI0BATEILHOCTD
IIPOMEXKYTOUHBIX ~ LENed ¢
YUETOM KOHEYHOT'O pe3yibTaTa,
COCTaBJIATh IUTaH
MOCIIeIOBATEILHOCTH
JIEUCTBUH.
IHo3HaBaTes1bHbIE: YMETh
OCYIIECTBIISTh aHaJm3
00BEKTOB, CaMOCTOSITEIBHO
HCKaTh u 0oTOHMpAaTh
HE00X0IUMYI0 HH(POPMAITHIO.

36 Konmponsnasa paboma KommyHnKaTHBHBIE: ®dopmupoBaHue
Ne 2 no meme: perynupoBath  COOCTBCHHYIO | mappIKa
"Cmenennas gynxyus" JeSITeNbHOCTh NOCPEACTBOM | cavoamanusa U

MUCHbMEHHOU peun
CaMOKOHTPOJIS
PeryasituBHbIE: OIIEHMBATh
JNOCTUTHYTBIN pe3ybTaT
Ilo3HaBatenbHble:  BHIOMpATh
Hauboiee 3¢ heKTUBHBIC

CIIOCOOBI pelIeHus 3a1a9u

Ioka3zareanHas GpyHkuus (144yacos)




37

[lokazarenbHas  (yHKUOMA,

eé cBolicTBa U rpaduK.

38

[TokazarenbHas  GyHKUUS,
e€ cBoiicTBa W TpaduK.

3akperuieHue.

Onpenenenne MOKa3aTeIbHOI
(GYHKITUH, TP OCHOBHBIX CBOMCTBA
MOKa3aTeIbHOU (pyHKIIUU

Crpouth rpaduk mOKa3aTeIbHOU

GbyHKIIIH

KoMMyHUKaTUBHBIE:
BBICITYIIIMBATh ~ MHEHUE
KOMaH/Ipl, He TiepeOrBasl.
PeryasitTuBHBIC: TPOTHO3UPOBATH
pe3ysbTaT yCBOGHHSI MaTepHaa,
OTIPENIENIATH MPOMEXKYTOUHBIE LIENH
ITo3HaBaTeIbHbIE: OCYIIECTRIATH
CpaBHEHHME W KJIACCH(PUKAIIO TI0
3aaHHbIM  KpUTEpUsIM. Y METh
AHAJM3UPOBATH OOBEKTHI c
BBIJICJICHAEM TTPU3HAKOB.

YJICHOB

dopmupoBaHue
CTapTOBOM
MOTHBALIUU

K

HU3YYCHHIO HOBOT'O

39

Iloka3aTenbHBIC YpaBHCHUA.

40

Iloka3aTenbHbBIE ypABHEHHUS.
3akperuieHue

41

Pemnrenne moka3aTenbHBIX

YpaBHEHIIS.

Onpenenenue n BU/I

MMOKa3aTeJIbHBIX YpaBHEHUH,
aJNropyuT™M peleHus
MOKAa3aTeNbHbIX YPaBHEHUI

Pemiate MoKa3aTeJIbHbIC
YpaBHEHUS, MOJB3YSICh

aIrOpPUTMOM

KommyHnKaTHBHBIE!

OTIPEAETATh HeTH W (QYHKIUH
YYaCTHHUKOB, CITIOCOOBI
B3aMIMOJICHCTBUS; TUTAHUPOBAThH
o011re crocoOb!
paboThI; 00OMEHUBATHCSI

SHAaHHUAMU MEXIOY YICHAMHU

TPYILIBI JUIsL

3¢ (heKTHBHBIX

MIPUHSTHUS
COBMECTHBIX
peuieHui.

PerynsituBHbIe:  (hOpMUPOBATH
[IeJIeBble YCTAaHOBKH Yy4eOHOMH
JIEITENHHOCTH, BBICTpAUBaTh
[MOCJIEI0BATEILHOCTD
HEeOOXOIUMBIX

Ilo3naBaTebHbBIE:

OnepaLui.
OCYIIECTBJIATh CpaBHEHUE U
KJTacCU(PUKAIIO IO 3alaHHBIM
KPUTEPHUIM

DopMupoBaHUE
YCTOMUYMBOH
MOTHBALIUU
MpoOIIeMHO-
MTOMCKOBOM
JIesATeIbHOCTH

K

42

ITokazarenbHble
HEPaBEHCTBA.

43

[loka3zarenbHble
HEPaBEHCTBA. 3aKpeIUIeHUE

Onpenenenue n BU/I

ITOKa3aTCJIbHBIX HCPABCHCTB,
AJIroOpuT™M pCUICHUA

IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

KoMMyHHKaTHMBHBIC: TIPOSIBISTH
TOTOBHOCTb K OOCY>K/ICHHIO PA3HBIX
TOYEK 3PEHHs ¥ BBIPaOOTKe 0OLIei
(TpyTIIOBO¥) TIO3MITH

P CryJIATUBHbIC. OCO3HaBaThb

Ka4eCTBO U YPOBCHL YCBOCHUA

dopmupoBaHue
LEJIEBBIX
YCTaHOBOK
yueOHOi
JESTeTbHOCTH




44 Pemenne mokasarenbHbIX | Permrats nokaszarenpHble | Ilo3HaBaTe/IbHbIE: CO30ABATH dopmupoBaHue
HEPaBEHCTB. HEPaBEHCTBA, MOJIB3YSICh | CTPYKTYPY B3aMMOCBSI3el | HABBIKOB aHAJIN3A,
ANTOPUTMOM CMBICIIOBBIX SIUHHI] TEKCTA COIIOCTABIICHUS,
CpaBHEHHS
45 Cucremsr  moxazatenbHbIX | Criocobd moacTaHoBKH —pemreHus: | KoMMyHMKAaTHBHBIE: dopmupoBaHTe
YpaBHEHUH U HEPABEHCTB. CUCTEM CIOCOOCTBOBATH HaBBIKOB
MOKA3aTeNbHBIX  ypaBHEHWH © | (QOPMHUPOBAHUIO HAy4YHOTO | OCO3HAHHOTO
HEpaBEHCTB MHPOBO33PCHHUS. BBEIOOpa HamboJee
Pemrates cuctembl mokazarenbHeix | PeryasituBHble @ oueHHBatTh | 3h(HEKTUBHOTO
46 Cucremsl  MOKa3aTENbHBIX ypaBHEHUI1 1 HEPABEHCTB BECOMOCTH TIPHBOIAMBIX crioco0a perreHus
YPaBHCHHI M HEPABEHCTB. JIOKA3aTeNIbCTB U PACCYKICHUM.
3akperieHue ITo3HaBarenbHbIC:
OCYIIECTBIATh  PACIIMPEHHBII
47 CucreMbl  IMOKa3aTENBHBIX OMCK HHPOPMALIHH c
YPAaBHCHHH ¥ HEPABEHCTB. HCIOJIB30BAHUEM PECYPCOB
O6001IeHNe 3HaHU OHOIHOTEKH,
00pa30BaTeIbHOrO
MIPOCTPAHCTBA POJTHOTO Kpast
48 Ypox 00001eHHs u | Cnoco6 moxacranoBku perieHus | KoMMyHuKaTHBHbIE : | ®opmupoBanue
cucTeMaTH3aluy 3HaHUN CHUCTEM OpraHU30BbIBATh W | HaBBIKOB
NOKa3aTeIbHBIX  ypaBHeHuii u | [WAHMPOBATH YUeOHOC | pramymsammu w
HEpaBEHCTB COTPY/IHHYECTBO C yUHTEIEM M | CcBOGH
OJTHOKJIACCHUKAMHU.
Pemars C\IjICTeMLI NOKA3ATENBHBIX | pory o rypppe: onpeiensirs | ACATENLHOCTH,
YpaBHEHUH W HEPABEHCTB [1OCIIEIOBATEIBHOCTD camMoaHaj M3a H|
MIPOMEXKYTOUHBIX  LENed ¢ CaMOKngeKHHH
Y4eTOM KOHEYHOTO Pe3yJIbTara, yuebroi
COCTaBIISITh mmag | ACATCIPHOCTH
49 [TonroroBka Kk KOHTPOJILHOM MOCTIeI0BATEIILHOCTH
pabote JEHCTBHIA.
Ilo3HaBaTe/IbHBIE. YMETh
OCYILECTBIISTh aHam3
00BEKTOB, CaMOCTOSTENILHO
HCKaTh u oTOMpaTh

HE00X0IMMYI0 HH(OPMALIHIO.




50 Koumponwvnan paboma Cwm. ypoku 40-51 KomMyHukaTuBHbBIC: dopmupoBaHue
Ne 3 no meme: Cwum. ypoku 40-51 peryaupoBar  COOCTBEHHYIO | Hapblka
"[lokasamenshas ACATCIBLHOCTL — TOCPEACTBOM | cavoananusza  u
dynxyua" TICEMCHHOH Pern CaMOKOHTPOJIS

PeryasituBHbIe: OLICHMBATh
JNOCTUTHYTBIN pe3ybTaT
Ilo3HaBatenbHbIe:  BBIOMpATH
HanboIee 3¢ pexTHBHBIC
CITOCOOBI PEIICHIS 3a0a9n
Jlorapudmuyeckas pynknus (17 yacon)
51 Jlorapudmer. Ompenenenne norapudma uucna, | KommyHukaTusubie: dopmupoBaHTe
OCHOBHOE norapudmuueckoe | BBICIYIIMBATE MHCHHC ICHOB | ctapTOBOM
TOXIECTBO KOMAHJIBI, HE MIepeOHBas . MOTHBAINN K
BeimonusaTe npeodpasoBanue PeryJsITuBHLIe: IPOrHOSHpOBATE, U3yYCHHIO HOBOTO
52 Jlorapudmel. 3akpeneHue BIPAKCHEH, ConepAITIX pE3yJIbTaT yCBOCHMS MaTepualld,
ONpEIESITh NPOMEKYTOUHBIE LIENH
norapuMbl
Io3HaBaTenbHBIE: OCYIIECTBIISTH
CpaBHEHHE M KIJIACCH(UKAIIMIO II0
33JaHHBIM  KpUTEpPUSIM.  YMETb
AHABUPOBATh  OOBEKTBI €
BbIJIENICHUEM [IPH3HAKOB.
53 CoiicTBa orapugmMoB. CgoiicTa norapupmoB KommynukatuBHbIe: nposBILiTE | DopmMupoBanme
TIpuMeHATH CBOICTBA JTOrapu(pMoB | TOTOBHOCTb K OOCYXK/ICHHIO Pa3HBIX | [1e/ieBBIX
Ipy MpeoOpa3OBaHuu BhIpakeHuit, | 10 1°K SPCHILT I BbIpaOOTKe OOIeH yCTaHOBOK
54 CaolicTBa norapuMoB. | COCPKAIIMX TOrapHpMbr gﬁiﬁ:ﬁ:ﬁm 0CO3HABATE y4eOHOi#
3akperuieHue CAMeCTEO JEeSITETbHOCTH
1 YPOBEHb YCBOCHUS
INo3HaBaTenbHBIE:  CO37aBaThH
CTPYKTYpY B3aMMOCBsI3el
CMBICIIOBBIX €JIUHUIT TEKCTa

55 Hecartuunsie u | Obo3Hauenne jgecsatmyHoro W | KomMmyHukaTtuBHbIe: TposBiaTh | DopMupoBaHue
HaTypaJbHbIe JIOTapU(MEBL. | HATYpaJIbHOTO Jorapupma; TOTOBHOCTB K OOCYIK/ICHUFO Pa3HBIX | 11ej1eBBIX
dopMyna nepexosa. o3HaKOMHTBCS ¢ Tabumueii | TOUCK 3PCHNS M BHIPaOOTKE OOWIEH | yorapopok

Bbpanuca

(TpyTIIOBO#T) TO3UITN




56 Hecartuunsie u | Haxonute 3HaueHus PerynsitTuBHbIE: 0CO3HaBaTh | y4eOHOI
HaTypaJlbHble JIoTapu(MBl. | JECATUYHBIX U HaTypalbHbIX Ka4yecTBO JEeSITE€IbHOCTU
®dopmyna nepexona. | JorapumMos o TabNHIaM | ¥ ypOBEHb YCBOCHHS
3akperieHue Bpaauca u ¢ momomsio MK Io3naBarensHbIe: CO371aBaTh

CTPYKTYpY B3alMOCBSI3EH
CMBICIIOBBIX SIUHHI] TEKCTA

57 Jlorapupmuueckas Bun norapudmugeckoit dpyakmun, | KoMMyHIKaTHBHBIE : | dopMupoBanue
¢bynkuus, e€ cBoWcTBa M | €€ OCHOBHBIE CBOWCTBA OpraHu30BbIBATL 1 | HaBBIKOB
rpaduk. Crpowutsb rpaguk | VIAHNPOBATH YIeOHOC | oorapysamun u

norapudpmMudeckod  QyHKIUH C COTPYAHMHCCTBO € YUHTCICM H | o tisa cBoei
OJTHOKJIACCHUKAMH.
JAHHBIM OCHOBa}vmeM, PeryasTuBHbIC: ompenenss, | ACATEIPHOCTH,

58 Jlorapudmugeckas HCIOME30BATE . CBOHCTBA | ¢ 1e10BATEIBHOCTD camoanannsa u
¢byHKIMSI, €€ CBOWCTBA W TlorapupMIrIecKol QYHKIHH pH NPOMEXKYTOUHBIX  Leled ¢ CaMOKngeKHHH
rpaduK. pellIeHNH 3a/1a9 yueToM yueOHO

KOHEYHOI'0 pesynpbrara, | ACATCIPHOCTH
COCTaBJISTh IUTaH
MOCJIeI0BaTEIbHOCTH

JIEHCTBHH.

INo3HaBaTenbHbIE: YMETh

OCYIIECTBIIATh aHaJm3

00BEKTOB, CaMOCTOSITEIBHO

HCKaTh u 0oTOMpaTh

HE00X0IUMYI0 HH(OPMAITHIO.

59 Jlorapudmuyeckue Bun npocteiimux | KoMMyHnkaTBHBIe: TposBisiTe | @opmupoBaHme

YPaBHEHMUS. JNorapu(pMHUECKAX  ypaBHEHHii, | TOTOBHOCTb K OOCY)K/ICHHIO Pa3HBIX | [ie/ieBBIX
OCHOBHBIE NTPUEMBI PELIEHUS TOHCK SpCHILT 1 BbIpaOOTKe OOIeH yCTaHOBOK
JorapupMUIecKuX ypaBHEHUH (rpyrmoBoii) HO%M yueOHO
. PeryasituBHbI€: 0CO3HaBaTh

60 Tlorapudmmaeckue Pemats npocreiinine A9ECTEO JEeSITEIbHOCTH

ypaBHeHHs. 3aKperUIeH e norapudmMudeckre ypaBH“eHI/ISI n YPOBEHD YCBOEHNUA dopmupoBaHue
NPUMEHSTH OCHOBHBIE IPUEMBI ITPH HaBBIKOB aHAIIN3a,
. INo3HaBaTenbHBIE: CO3/IABATH

61 [ — PELICHUN YpaBHEHUN CTpyKTYDY ssaumocsseqf | COTOCTABICHN,

Jlorapupmuueckux CMBICJIOBBIX €TMHUI] TEKCTA CPaBHCHUA

YpaBHEHUH.




62 Jlorapudmudeckne Bun npocteiimux | KoMMyHnKaTHBHBIE! dopmupoBaHue
HEPaBEHCTBA. Jorapu(MUYECKNX  HEPABEHCTB, | ONPEACNATh EeIH M (YHKIHMU | yCTOWYMBOM
OCHOBHBIE MTPUEMBI peIICHHS YYaCTHUKOB, CHoco0Bl | MOTHBAILIUH K
JorapupMHUIECKUX HEPABEHCTB B3aMMOJICHCTBUS; MJIAHUPOBAThH | POOIEMHO-
Pemrats mpocretinmie obmue  cmocoObl  paboTHI; | TOMCKOBOM
63 TorapnMiiccKe norapudmudeckre HepaBeiICTBa U | 0OMEHHBATHCS 3HAHHUAMH | ESTEIBbHOCTH
HepaBeHCTBa, 3aKpeIUICHIC. IPUMEHSTh OCHOBHBIC IPUEMBI IIPH | MEKAY WICHAMH I'PYIIIBI IS
peIeHIN HEPaBEHCTB TIPUHATHS 3 PEeKTUBHBIX
COBMECTHBIX PEIICHHH.
64 Pomenie PerynstuBHble:  opMUpOBaTH
JTOTApHMHIYECKIX LIeJIeBbIe YCTAaHOBKH y4eOHOM
HEABEHCTB. JeSITeIbHOCTH, BEICTPANBaTh
[10CTIEI0BATEILHOCTD
HEO0OXOIUMBIX OTIepaIIHA.
Ilo3naBarenbHBIC:
OCYIIECTBIATh CpaBHEHHE U
KJIACCU(DUKAIUIO 110 33JaHHBIM
KPUTEPHIM
65 Ypox 00001eHHs u | Bun npocreiimux | KoMMyHHKaTMBHBIE : | ®opmupoBanue
CHCTEMaTH3alu1 3HAHUS norapu@MUYecKuX  HEpaBeHCTB, | OPTaHU3OBBIBATH H | HaBBEIKOB
OCHOBHBIE NIPUEMBI PELIEHUS ITaHIpOBATR YUeOHOC | prammsammu w
JorapuMUIecKuX HEpaBeHCTB H COTPYAUIMACCTBO € YHUTCHACM 1| o hamsa cBoeit
. OJTHOKJIACCHUKAMH.
YpaBHCHUH . PeryasituBHbIe: onpenenatp | ACATCIPHOCTH,
Pewiats npocreitine TI0C/IEOBATENEHOCTE CaMOaHAJIN3a u
norapudmudeckne HepaBeﬂHCTBa M| ipoMexyTouHBIX  memell ¢ CaMOKOE)peKI.II/II/I
IPUMEHSTH OCHOBHBIE IIPHUEMBI l'IpI:I VUETOM KOHEUHOTO Pe3yJIbTaTa, yueOHO
o0 Voox T - PCILICHIH HEPABCHCTB M yPABHEHUH | o opo oo [an | ACATEIBHOCTH
CHUCTEMATU3ALMU  3HAHMUSL. HOCIEA0BATCIIEHOCTH
IToAroTOBKA K KOHTPOJILHON JICHCTBHH.
paGote Ilo3HaBaTe/IbHBIE. YMETh
OCYILECTBIISTh aHaIn3
00BEKTOB, CaMOCTOSTENILHO
UCKaTh u oTOUpaTh

HE00X0IMMYIO HH(OPMALIHIO.




67 Koumponwvnan paboma KomMyHukaTuBHbBIC: dopmupoBaHue
Ne 4 no meme: perymposaTb COOCTBCHHYIO | HaBhIKa
""lozapugpmuueckasn ACATCIBHOCTL  HOCPCACTBOM | cavoananuza  u
dynxyua" TICEMCHHOH Pern CaMOKOHTPOJIS

PeryasituBHbIe: OLICHMBATh
JNOCTUTHYTBIN pe3ybTaT
Ilo3HaBatenbHbIe:  BBIOMpATH
HanboIee 3¢ pexTHBHBIC
CITOCOOBI PEIICHIS 3a0a9n
Tpuronomerpudeckue (popMyJibl 25 yacoB)
68 Pangnannas mepa yria. Onpenenenue yria B oJuH paauat, | KoMMyHHUKaTHBHBIE: ®dopmupoBaHue
dopmynel mepeBoAa TpagycHOM | BRICIYHMIMBATE ~ MHEHHE WICHOB | crapTOBOU
MEpHI B PAMAHHYIO U HA06OPOT KOMAH]Ibl, He TiepebuBasi MOTHBALMH K
ITonp30BaThCs bopmynamu PeryJsITuBHLIe: IPOrHOSHpOBATE, U3yYCHHIO HOBOTO
pe3yabTar yCBOGHUSI MaTepHaa,
NEPEBO/Ia, BLMHUCIATE JUIMHY AYTH | (renarr, TInOMeyiy TOUHBIE TIETH
H IUI0MIa/lb KPYTOBOI'O CEKTOpa ITo3naBaTe/IbHBIE: OCYIIECTBIIATH
CpaBHEHHE W KIACCU(PUKAIMIO TI0
337aHHbIM ~ KpUTEpUsIM.  YMETh
AHAJTIM3UPOBATH OOBEKTHI c
BbIJICTICHUEM MIPH3HAKOB.

69 IToBopor Touku BoOkpyr | IlonsTue «eaunuuHas | KoMmmyHukaTuBHbBIE: dopmupoBaHue

Hayana KOOpIUHaT. OKpPY>KHOCTB», TIOBOPOT TOYKHU | CIIOCOOCTBOBATH YCTOMYMBOI
BOKpYT Hayalia KOOpAWHAT (hopMHUPOBaHUIO HAYYHOTO | MOTHBAIMU K
Haxonuth KOOpAMHATBI TOYKH | MUPOBO33peHUs. PeryjsituBHble | poOieMHO-

70 [ToBOPOT TOUYKH BOKpYr | CAMHHYHOH OKPYXHOCTH, OLICHUBATh BECOMOCTb | TIOUCKOBOU
HAYaJIa KOOP/IMHAT. nosry4ueHHoi mosoporom P(1;0) MPUBOIUMBIX JJOKA3aTEJILCTB U | AEATEIbHOCTH
3akpericHue. Ha 3amaHHBI yros, HaxOAWThH | pacCyXICHUI.

yriiel - moBopora Touku P(1;0), IozHaBaTenbHbIE:

YyTOObl ~ MOMYYUTH  TOYKY  C | OCYLIECTBISTH  PACHIMPEHHBIN

3aJJaHHBIMU KOOPIMHATAMU MTOUCK HHpOpMAIIH c
HCTOJIB30BaHNEM pecypcoB
OUOINOTEKH,
00pazoBaTeILHOTO

MIPOCTPAHCTBA POJHOTO Kpast




71 Onpenenenue cunHyca, | OnpenencHue cuHyca, KocuHyca u | KoMMyHHKaTHBHBIE: dopmupoBaHue
KOCHHYCa M TaHTeHCa YIila. | TAaHTeHca yria OTIPENIeNIATh LeNd M (QYHKIHW | YCTOHYUBOU
Haxonuth 3HaueHUs YYaCTHUKOB, CHOCOOBI | MOTHBAIIMH K
CUHYCa, KOCUHYCA U TAHT'CHCA yIJIa | B3aMMOJCUCTBUS; TUIAHUPOBAThH | MPOOIEMHO-
o obmue  cmocoObl  paboTHI; | TOMCKOBOM
tabmunam bpasauca 00OMEHUBATHCS 3HAHUSAMH | IEATSIBLHOCTH
u ¢ nomomibio MK; TabmuyHbIe | MEXAY 4YICHAMHU TPYIIBI s
72 Omnpenenenne CHHYCA, | 3gadyeHust; peliaTh yPaBHEHHUS SIN | MPUHSITHSI 3 PEeKTUBHBIX
KOCHHYCa M TaHICHCA YIIIa. | x=0, COBMECTHBIX PEIICHUH.
3akperuieHne sin x=1, sin x=-1, PerynsituBHbIe:  (OPMHUPOBATH
cos x=0, cos x=1, LIEJICBbIC YCTAaHOBKH y4eOHOH
cos x=-1 JCSITEIIBHOCTH,  BBICTPaWUBATh
MOCJIeIOBATEILHOCTh
HEO0OXOIUMBIX OTIepaIIHA.
Ilo3HaBatenbHbIE:
OCYIIECTBJISATh CpPAaBHEHHE WU
KJIACCU(DUKAIUIO 110 33JaHHBIM
KPUTEPHSIM
73 3Haku cuHyca, kocuHyca U | OCHOBHOE TpHUroHoMeTpuieckoe | KoMMyHHKATHBHBIE: dopmupoBaHue
TaHreHca TOXECTBO, 3aBUCHUMOCTb MEXIY | OMPENeNATh [eMH W (QYHKIMH | YCTOHUHUBOU
TQHFEHCOM ¥ KOTaHTCHCOM, | yYaCTHHKOB, CIoOCcOObI | MOTHBAITUH K
3aBUCUMOCTb MECKAY TAHI'CHCOM U B3aHMOI[eI>'ICTBH$I; IIJIaHUPOBATH HpO6HeMHO'
KOCHHYCOM, 3aBHCHMOCTh MEXIY | 00IIMe  CrnocoObl  paboThI; | MOMCKOBOU
KOTAaHI'CHCOM U CUHYCOM O6MeHI/IBaTBCH 3HaHUSAMU | JC€ATCIBbHOCTU

[MpumeHsTH GOPMYIIBI
3aBHUCUMOCTH MEXAY CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJIHOTO H

TOI'O XK€ yTIJia IpU pCIICHUHN 3a1a4

MEXIy WIEHaMU TpYIIbl IS
MIPUHSTHS 3¢ (heKTHBHBIX
COBMECTHBIX PEILIECHUH.
PeryasituBHble:  GopMupoBathb
IIeJIEBbIe YCTAHOBKH y4eOHOMH
JeSITEIIbHOCTH, ~ BBICTPauBaTh
MOCJIEI0BATEILHOCTD
HEeO00XOINMBIX onepanui.
Ilo3naBarenbHBIE:
OCYIIECTBIATh CpPaBHEHHE U
KJIacCHu(PUKAIMIO MO0 3aIaHHBIM

KpUTEPHAM




74 3aBUCUMOCTD Mexay | OcHoBHoe —Tpuronomerpudeckoe | KomMmyHukatupHble: npossinith | @opmupoBanue
CHUHYCOM, KOCHHYCOM H | TOXIECTBO, 3aBUCUMOCTb MEXKIY TOTOBHOCTb K OOCYIK/ICHUIO Pa3HBIX | HABBIKOB aHAJIN3a,
TAHEHCOM OJIHOTO M TOTO | TAHTEHCOM M KoTaHremcow, | TOUCK 3pCHIA U BbIPaOOTKe OOWIEH | conocrapnenus,

YIIIIOBOM ) O3ULII
e yria. 3aBHCUMOCTb MEXKIy TAaHT€HCOM H (p. ) i CpaBHEHHS
PeryasituBHbie: 0CO3HaBaTh
KOCHHYCOM, 3aBUCUMOCTb MEXIY
Ka4yecTBO
75 3aBUCHMOCTb MEX/Ty | KOTAHT€HCOM U CUHYCOM
U YPOBEHb YCBOCHUS
cuHycoM, KocuHycoM U | IIpumeHsATH GopMyIbI
Ilo3naBarenbHbIC: CO31aBaTh
TAHT€HCOM OJIHOTO W TOTO | 3aBHCUMOCTH MEXIy CHHYCOM, .
CTPYKTYpY B3aUMOCBA3EH
ke yria. 3aKperuieHue. KOCHHYCOM M TaHT€HCOM OJIHOTO U
CMBICIIOBBIX SIUHHI] TEKCTA
TOTO K€ yIJIa P PELCHNH 3a/1a4
76 Tpuronomerpuyeckue Kakune paBeHcTBa HazpBaroTcs | KomMmyHukaTupHbie: DopmHpoBaHUE
TOKJIECTBA. TOXKAECTBAMH, KaKHe CIIOCOOBI | CIOCOOCTBOBATH yCTOHYHBOI
UCIIOJIB3YIOTCS npu | GOpMHUPOBAHHIO HAY4YHOTO | MOTHBALUU K
JIOKa3aTeNIbCTBE TOKIECTB MHUpPOBO33peHHsA. PerynsituBnbie | mpoOieMHO-
77 Tpuronomerpudeckue .
[TpumeHATh U3y4eHHBIE (OPMYJIBI OLICHUBATh BECOMOCTh | TIOMCKOBOU
TOXAECTBA. 3aKPEIUICHUE.
NP 10Ka3aTeIbCTBE TOXKICCTB MIPUBOIUMBIX JeSITebHOCTH
JIOKa3aTeIbCTB U PaCCyKICHUMN.
78 Tpuronomerpudeckne
Ilo3naBarenbHBIC:
TOXKJIECTBA. OtpaboTka .
. OCYIIECTBIATh  PACHIMPEHHBIN
3HAHUA.
MOUCK UH(OPMAIIHH C
HCHOJIb30BaHHEM pecypcoB
OHOINOTEKH,
00pa3oBaTeIbHOTO
MIPOCTPAHCTBA POJTHOTO Kpast
79 Cunyc, xocunyc u TaHreHc | ®opmymbl KovmmyHnnkatuBHbie: mposBiaare | DopMupoBaHue
YIJIOB QL U -C. sin(-a)= - sina, TOTOBHOCTb K OOCYIK/ICHUIO Pa3HBIX | HaBBIKOB aHAJIN3a,

Cos(-cr)=c0s, zoqu 3per£1/;ﬂ 1 BbIPabOTKe 0OIIEH COMOCTABICHHS,
TPYNIIOBOH) TIO3HLIAH

tg(-a)=-tg o i CpaBHEHHUS
PeryasituBHbI€: OCO3HaBaTh

HaxoauTs sHaueHus Ka4yecTBO U YPOBEHb YCBOCHUS

CHHyCa, Kocutyca 1 Tlo3HaBaTeLHbIE:  CO3/IABaTh

TAaHTeHCA JUIS  OTPHUATENBHBIX | cynucrviy B3AHMOCBS3CH

yJIoB CMBICJIOBBIX €JIMHHII TEKCTA

80 DopMyIibl CIOKEHUS. DopMyIibl CI0KEHUS KommyHuKaTuBHbBIE! dopmupoBaHUe

cos(a+P) u npyrue CII0COOCTBOBATH yCTOMUUBOI

(hopmMrpoBaHHUIo Hay4HOI'0




81 Dopmyisl CIIOKeHHA. | BEIBOIUTH (OpPMYINBI CIOKEHHS U | MUPOBO33peHHs. PerynsiTuBHble | MOTHBAaLIUU K
3aKpeIieHue. IPUMEHATh UX Ha IPaKTHKE OLIEHUBATh BECOMOCTh | IPOOJIEMHO-
MPUBOIUMBIX MIOVUCKOBOH
82 DOpMyITBI CIIOKEHHS. JIOKa3aTeNIbCTB U PACCYXKACHUH. | NEATSIbHOCTH
OtpaboTka Ilo3naBarenbHbIE:
OCYILIECTBIATh  PACHIMPEHHBIN
TTOMCK WH(POPMAITHH C
HCIOJIb30BaHUEM pecypcoB
OMOINOTEKH,
00pazoBaTeILHOTO
MIPOCTPAHCTBA POJHOTO Kpast
83 Cunyc, xocunyc u Tanrerc | @opmynsl cuHyca, KocuHyca W | KomMMyHukaTuBHbIe: mposBiaTs | @opMmupoBaHue
JIBOMHOTO yIJIa. TaHTeHca ABOWHOIO yria TOTOBHOCTb K OOCY)KICHHIO Pa3HBIX | HABBIKOB aHAIIH3a,
BoiBonuts  hopMysibl  aBoiiHoro | TOICK SPCHHA 1 BBIPaOOTKE OOWIEH | (6 riocTamenys,
yIi1a ¥ IPUMEHSTh UX Ha MIPAKTHUKE (rpynmosoi) HO%W CpaBHEHHMS
84 HaxoxieHue cuHyca, PeryisituBHbIe: OCO3HaBaTh
KOCHMHyCa W  TaHTeHca KaqcCTBO
HBOﬁHOFO yria. " YPOBCHb YCBOCHUA
Ilo3naBarenbHbIC: CO31aBaTh
CTPYKTYPY B3aUMOCBSI3EH
CMBICIIOBBIX SJUHHI] TEKCTA
85 Cunyc, KocuHyc U TaHreHc | @opMmynel  MoysoBUHHOrO  yria | KoMMyHHKaTHBHBIE: ®dopmupoBaHue
MOJIOBMHHOTIO yIJia. CHHYCa, KOCUHYCa U TaHT€HCa; perynposaTb COOCTBCHHYIO | HaBpIKa
dopMysbl, BhIpaKaromme  Sino, | Ao CAPHOCTD TIOCPEACTBOM | camoananusa |
MHUCBbMEHHOU pCYHU
86 Cunyc, kocuHyc u TaHrenc | COSQLH PeryasiTuBHbBIE: OLIEHUBATH CAMOKORTPOI
HOJIOBUHHOTO yTJIa. tg o uepes tg (o/2) JOOCTUTHYTBIN Pe3yIIbTaT
3akperieHue BriBoauTs Gopmymer IMo3HaBaTe/IbHBIE:  BBHIOUPATH
NOJIOBUHHOTO ~ yINId  CHHYCA, | goneoooo >bdeKTHBHbIE
KOCHHYCa M TaHIEHCA; MPUMCHATE | (116006 peleHns 3124
HX Ha NPaKTUKE
87 DopMyIbl IPUBEACHMUS. 3naueHuss TpuroHomerpuyeckux | KomMmyHnkatuBHBIe: TpossisiTe | DopmupoBaHue

¢byHkuuit  yrmos, OGonpmmx 90°,

TOTOBHOCTb K OOCY KJIEHHFO Pa3HBIX
TOYEK 3PEHHs ¥ BBIPaOOTKe 0OLIei

(TpyTIIOBO#T) TO3UIIN

HaBBIKOB aHaJin3a,




88 Dopmyisl NpPUBEACHUS. | CBOIATCS K 3HAUCHUSIM JAJIs OCTphIX | PerynsituBhble: 0CO3HaBaTh | COMOCTABJICHNUS,
3akperieHue YTJIOB; IPaBHJIa 3alMCH (HOPMYIT Ka4yecTBO CpaBHEHHMS
NpUBEACHUS U YPOBEHb YCBOCHUS
[Mpumensarts popmynsl npusenenus | [lo3HaBarenbHble:  CO31aBaTh
IIpY peLICHUH 3a1a4 CTPYKTYpY B3aUMOCBS3Ei
CMBICIIOBBIX SIUHHI] TEKCTA

89 CymmMma u pazHocth | @opmynel cymMbl H  pazHocTH | KoMMyHHMkaTuBHBIE: mposBiTh | DopmMupoBaHKE
CHHYCOB, CYMMa M pa3HOCTEb | CHHYCOB, CYMMBI M Ppa3sHOCTH TOTOBHOCTb K OOCY)KICHHIO Pa3HBIX | HABBIKOB aHAIIH3a,
KOCHHYCOB. KOCHHYCOB TOHEK 3peHNst 11 BBIPAOOTKE OOMIEH | ¢opocrapnenus,

YIIIIOBOM ) O3ULII
[IpumensTs GopMynbl CyMMBI U (p. ) i CpaBHEHHMSA
PeryasitTuBHbIE: 0CO3HaBaTh
90 Cymma " Pa3HOCTh | PA3HOCTH CHHYCOB, CyYMMBI H
Ka4yecTBO
CHHYCOB, CYMMa M Pa3HOCTh | Pa3HOCTU KOCUHYCOB Ha IIPAKTUKE
U YPOBEHb YCBOCHUS
KOCHHYCOB.
Ilo3naBarenbHbIC: CO31aBaTh
3akperuieHue N
CTPYKTYpY B3aHMOCBSI3CH
CMBICIIOBBIX SJUHHI] TEKCTA
91 Ypok 0000IIeHHS u | Qopmynsl cymmbl u pasHoctd | KoMMyHMKaTHBHBIE : | ®opmupoBanue
CHUCTEMAaTU3ALMH 3HAHUS CUHYCOB, CYMMBI M pasHocTH | OPIdHM30BBIBATH U | HaBBIKOB
KOCHHYCOB ITaHIpOBATE YUEOHOC | prammsammu w
COTPYAHUYECTBO C YUUTEIEM U .,
[Mpumensats GopMyibl CyMMBI U a”anamnsa CBOEH
OJTHOKJIACCHUKAMH.
PasHOCTH ~ CHHYCOB, CYMMbl M | peryiorymure: onpeniensiTs | ASATENBHOCTH,
Pa3HOCTH KOCHHYCOB HA TIPAKTHKE | |/ norans voery camMoaHaIM3a H
v MOK KN
NPOMEXKYTOUHBIX  meneii ¢ | CAMOKOPPEKH
Y4ETOM KOHEYHOTr'O pe3yibTaTa, yuebHOH
ATCIIBHOCTH
COCTaBIISITh mran | ACATCIBHOC
MOCIIEeIOBATEILHOCTH
JIEUCTBUMH.
INo3HaBaTenbHBIE: YMETh
OCYILECTBIISTh aHaIu3
00BEKTOB, CaMOCTOSITEIBHO
HCKaTh u 0oTOMpaTh
HE00X0IMMYIO HH(OPMALIHIO.

92 Konmponwvnaa paboma KommyHukaTuBHbIE: dopmupoBaHue
N 5 no meme: perynupoBath  COOCTBCHHYIO | mappIKa
«Tpuzonomempuueckue ACATCNBLHOCTL — TOCPEACTBOM | cavoananusza  u

MUCBbMEHHOU PEYHn
dopmynw « CaMOKOHTPOJIS




P CryJISTUBHbBIC: OLICHHBATH

JOCTUTHYTBIN pe3yibTaT

Ilo3HaBatenbHbIe:  BBIOMpATH
Hauboee 3¢ heKTUBHEIC
CITOCOOBI PEIICHIS 3a0a9H
Tpuronomerpuyeckue ypasuenus (19 uac)
93 YpaBHeHHE COS X=a. Omnpenenenne apkkocuHyca yncna, | KomMyHukaTuBHble: dopmupoBaHue
(bopMyiTy pelieHus: ypaBHEHuUs COS | BBICIYIINBATE  MHCHUE WICHOB | cTapTOBOM
X=a, YACTHble CIyd4au peluenns | KOMAHPL, HE nepeonsas . MOTHBALMH K
PeryisiTuBHBIE: TIPOrHOZMPOBATH
YpaBHEHHUS U3y4YCHHIO HOBOT'O
94 YpaBHenue cos X=a. (cos x=1, cos x=-1 Ppe3yJIbTaT YCBOSHHS MaTepraa,
X: X:_
3akpenneHue. ’ ' ONpEIESITh NPOMEKYTOUHBIE LIENH
cos x=0) Io3HaBaTeILHbIE: OCYIECTBIIATH
Pemate npocreiinue CpaBHEHHUE U KIIACCU(PUKALIMIO I10
95 YpaBHeHHe coS X=a. P p ¢
. TPUTOHOMETPHUYECKHAE YPAaBHEHHs | 3aJaHHBIM  KPHUTEpHSAM.  YMETh
OtpaboTka 3HaHUH 5
BUIIA AQHAMBUPOBATE ~ OOBEKTBI  C
COS x=a BBIJICNICHAEM [IPH3HAKOB.
96 VYpaBHeHue Sinx=a. OnpenerneHue apkcuHyca 4yucia, | KoMMyHukaTuBHble: mposBisite | DopmupoBanue
Gopmyiny peuieHus: ypaBHeHust Sin | TOTOBHOCTh K OOCY>K/ICHHIO Pa3HBIX | HABEIKOB aHAIN3A,
X=a, 4YaCTHplE Ciydam pemieHus | 101K SPCHITH BIPAOOTKE OOIIEH | orocrapmens,
YIIIOBOH ) TIO3ULIH
YpaBHEHHUS gg ) N CpaBHEHHMS
inx= . . JIITUBHBIE! OCO3HaBaTh
97 VYpaBHeHue Sinx=a. (sin x=1, sin x=-1, Ty.
. Ka4yecTBO
3akpericHue. sin x=0)
inx= . 1 YPOBEHb YCBOCHUS
98 YpaBHenue Sinx=a. Pemats npocTeiimme ot cerie
= HaBaTe/bHbIe: CO31aBaTh
Otpaborka sHanmH TPUTOHOMETPHYECKHE yPABHEHUS .
CTPYKTYpY B3aMMOCBSI3CH
BUJA
. CMBICIIOBBIX SJUHHI] TEKCTA
sin x=a
99 VYpaBHeHwue tg x=a. Onpenenenue apkTanreHca yrcna, | KoMMyHHMKATHBHBIE: dopmupoBaHue
bopmyny pemieHust ypaBHeHHs 1J | crtocoOCTBOBATH YCTOMYMBOMH
x=a (hopMHUPOBaHUIO HAYYHOTO | MOTHBAIIMU K
[Ipumensts Qopmyny pemeHus | MUpOBO33peHus. PeryjsituBHble | mpoOieMHO-
ypaBHEHHUS OLICHUBATh BECOMOCTh | TIOMCKOBOH
100 VpaBHeHME tg x=a. | 1 X=a jus penieHus ypaBHEHU MPUBOJIUMBIX JIOKA3aTEILCTB U | JEATSIHLHOCTH
3akperuieHne paccyXIeHuH.
IozHaBaTenbHBIE:

OCYIIIECTBIISATh




pacIIMpeHHBIH TIOMCK
nHpopMaIun c
HCTOJIb30BaHHEM pecypcoB
OMOINOTEKH,
00pazoBaTeILHOTO
MPOCTPAHCTBA POJHOTO Kpast

101 Pemenne
TPUTOHOMETPUIECKIX
YpaBHEHHUH. HexoTtopsie BuabI KoMMyHUKATHBHBIE!

TPUTOHOMETPUIECKIX YPaBHEHHH | CITIOCOOCTBOBATH dopmupoBaHue

102 Pemrenne Pemate mpocTeiime (hopMHUPOBaHUIO Hay4HOTO | YCTOMYUBOM
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUE YpPaBHEHUS, | MUPOBO33pEHHUs. Pery/iTuBHBIE | MOTHBAIIUH K
ypaBHEHUH. 3aKpeIJICHUE. KBaJIpaTHBIE YpaBHEHHUS | : MpoOIIeMHO-

OTHOCUTEJILHO OTHOHU U3 OllICHUBAaTh BECOMOCTE | IIOMCKOBOI1

103 Pemenue TPUTOHOMETPUYECKNX  (DYHKIUH, | IPUBOJUMBIX JTOKA3aTENbCTB U | ACATEIHHOCTH
TPUTOHOMETPHIECKHX OJTHOPOJHBIE U HE OJJTHOPOIHBIE paccyxIaeHuH.
ypaBHEHHH. YpaBHEHHUS IMozHaBaTenbHbIE:

OtpaboTka 3HaHUH OCYLIECTBIIATh

104 Pemrenne pacUIupEeHHBIN MTOMCK
TPUTOHOMETPHUECKUX nHpOpMaLUH c
ypaBHeHui. O06o0maromuii HCIIOJIb30BaHUEM PECYPCOB
YPOK. OMOIMOTEKH,

00pa3oBaTen»HOro

105 Pemenue MIPOCTPAHCTBA POJTHOTO Kpast
TPUTOHOMETPUUECKUX
ypaBHEHUI.

106 IIpumepsl pemeHus: | AITOPUTM pemeHHs KommyHnkaTHBHBIC: DopmHpoBaHUE
MPOCTEUITINX MPOCTEUIINX peryimpoBaTb COOCTBEHHYIO | HaBpika
TPHTOHOMETPHUECKUX TPUTOHOMETPHYECKUX HepaBeHcT | ACTTCIBHOCTE — TOCPEACTBOM | cavoananusza  u
HEPABEHCTB. Pemate nipocreiime [HCLMCHHOM petin CaMOKOHTPOJISI

PeryasiTuBHBIE: OIIEHUBATH

107 IIpumepsr peliieHust | TPUTOHOMETPUYECKUE .

- JOCTUTHYTBIH pe3yJIbTaT
MPOCTEHIIINX HEPaBEHCTBA
TPUTOHOMETPUUECKUX

HCPABCHCTB.




108 IIpumepsr peleHns Ilo3HaBatenbHBbIE:  BBIOMpAThH
MIPOCTEHIITNX Haubosee 3¢ heKTUBHBIC
TPUTOHOMETPUUECKUX CHOCO0BI
HEPaBEHCTB. peleHHs 3a1a4u

109 Vpoku  0000IIeHHs U | AJITOPUTM pEIICHUS KomMmyHukaTuBHbIE : | ®opmupoBanue
CHUCTEMAaTU3ALNH 3HAHUI IIPOCTEUINX TPUTOHO- | OPTaHU30BbLIBATD H | HaBBEIKOB

METpUYeCKMX  HepaBeHCTB  u | [WAHMPOBATH yaebnoe | orammsammn u
. COTPYZIHUYECTBO C YUHUTEIIEM U .

110 Vpoxn  obobmenna ypaBHEHUI ) O HOKTACCHIKAMIL aHaIM3a cBOe
CHCTEMATYBALIH  SHAHHL Pemats npocreiine Pery THBHEIE: OTIPE/IENSTh JeSITEeTbHOCTH,
TTorOTOBKa K KOHTPOHHOM TPUTOHOMETPUUECKHUE [OCIIE10BATENBHOCTD caMOaHaIM3a W
pabore. HepageHnctBa u ypaBHeHHUs IPOMEXKYTOUHBIX  Tiemel ¢ CaMOKOijeK]_[I/II/I

YUETOM KOHEYHOT'O pe3yibTaTa, ye6HOH
COCTaBJISTh man | AOATCIBHOCTH
MOCTIeIOBATEILHOCTH

JIEHCTBHH.

IHo3HaBartesibHbIE: YMETh

OCYIIECTBIISAThH aHaJm3

00BEKTOB, CaMOCTOSTEIHLHO

HACKaTh u 0oTOMpaTh

HE00X0IUMYI0 HH(POPMAITHIO.

111 Konmponsnasa paboma KommyHnKaTHBHBIE: dopmupoBaHue
Ne 6 no meme: perymmpoBath  COOCTBEHHYIO | mapbika
"Tpuzonomempuueckue ACATCIABHOCTL — HOCPCACTBOM | cavoananuza  u
ypasnenun " [ICHMCHHOM petn CaMOKOHTPOJIS

PerynsituBHbIe: OLIEHUBATh
JOCTUTHYTBIN pe3ybTaT

Ilo3HaBaTenbHble:  BRIOMpATh
Hauboiee 3¢ heKTUBHBIC

CIOCOOBI pelIeHus 3a1a9u

Tpuronomerpudeckne pynxuun (11

4acoB)

112 O6mactp ompeneneHuss u | Haxomawth 00iacTh onpeneacHus U
MHOKECTBO 3HAYCHWH | 3HAYCHHUS  TPUTOHOMETPUUYECKUX
TPUTOHOMETPUIECKIX byHKIHI
GyHKIMH

113 YeTHOCTD, HEYECTHOCTb,

MEPUOUIHOCTD




TPUTOHOMETPUYECKUX Onpenensts YETHOCTh u
byHKIHit HEYETHOCTB, HEePHOINYHOCTD
114 YeTHOCTS, HEYETHOCTb, | TPUTOHOMETPHUYCCKUX (DyHKITHIA
NEePUOJUYHOCTD
TPUTOHOMETPHUYECKUX
byt KommyHnnkaTuBHbIC :
. OpraHN30BbHIBATH u
115 CgoiictBa pynkumuu y= Sin [UTAHAPOBATS yueGHoe
X u ee rpadux AJTOPUTM MOCTPOCHHS IPAPHUKOB | coTpyaHMYECTBO ¢ yduTeneM u | POPMHPOBAHHE
116 CaoiictBa (yHKIMH y= SiN | TPUTOHOMETPUUECKUX (HYHKIIMIA. OIHOKJIACCHUKAMHM. HAaBBIKOB
X U ee rpa(bpnq PerJIﬂTPlB]-[])IeZ OIIpeaACIATh OpraHu3anuu u
117 CaoiictBa pyrkiun y= C0s | YMETh CTPOUTH rpaduky | MOCIETOBATEIBHOCTD aHaJIn3a CBOECH
X ¥ ee rpaduk TPUTOHOMETPHUECKUX (YHKIIUIA. IPOMEXKYTOUHBIX ~ LENeH  C | IesTeNbHOCTH,
118 CBolicTBa Q)yHKIIPII/I y= Cos YYE€TOM KOHEYHOTI'O pe3yJibTaTa, | camoaHaInu3a u
X u ee rpaduK COCTaBIIATh IJIaH | CaMOKOPPEKIINH
119 CaoiicTBa GpyHkimu y= Tg X HOCIe10BATCIbHOCTH yueOHoM
1 ee rpaduK JCHCTBHIL. NEATETLHOCTH
120 CoiictBa QyHKIHM y= TQ X IosnaBarenbHbIE: YMETh
i ee rpaduK OCYIIECTBIISTH aHAIN3
00BEKTOB, CaMOCTOSATEILHO
121 Ypoku  0b6oOmenust ¥ | IIpUMCHSTH MOTYYCHHBIC SHAHUA B | | o0ooo - OTGHpATE
CHCTeMaTH3allid  3HAHWH. | KOHKPETHOW CUTYalluH HEOOXOMMYIO HH(OPMALHIO.
[ToaroroBka K KOHTPOJIBLHOM
pabore. DopmupoBaHUe
122 Konmponvnan paboma [IpuMeHSITh TIOJTyYCHHbBIC 3HAHHS B HaBbIKa
N 7 no meme: | KOHKPETHOI CUTyaIlK CcaMOaHamMsa M
"Tpuzonomempuueckue CaMOKOHTPOJIA
dyukuyuu '
[ToBTOpenwue (144acoB)
123 Cm  Temy  «[elictButensHbie | KomMmyHuKaTHBHBIC:
HelicTBUTENBHBIE YKCIIA. YHCIIa» BBICIyILMBATE ~ MHCHHC — 4ICHOB | QopMHpOBaHHE
KOMaH/Ibl, He TiepeOuBasi . CTapTOBOit
PeryasiTuBHBIE: TIPOrHO3MPOBATH MOTHBALIH «
pe3yabTar yYCBOGHUsSI MaTepuaa,
24 OTIPEJIEIISITh TIPOMEXKYTOUHBIE ey | 1) TCHHIO HOBOTO

JlelicTBUTENbHBIE YUCIIA.

ITo3naBaTesIbHBIE: OCYIIIECTRISITH
CpaBHEHHE U KJIACCU(HKALMIO T10
33JaHHBIM ~ KpUTEpUsIM.  YMETh
AHAJIBAPOBATH OOBEKTHI c
BBIJICJICHUEM TTPU3HAKOB.




125 CreneHHas QyHKIHA. CMm Temy «CrerneHHass GyHKLIUS KommyHHKaTHBHBIE: dopmupoBaHue
peryaupoBate  COOCTBEHHYIO | Happrka
AIESATENBHOCTE NOCPEACTBOM | cavoamamu3a U
MIHICEMEHHOHN pedn
CaMOKOHTPOJIS
PeryasituBHBIE: OLIEHUBATH
126 CreneHHast QyHKITHS. JOCTUTHYTBIN pe3yabTaT
Ilo3HaBatenbHbIE:  BBIOMpATH
HanboIee 3¢ pexTHBHBIC
CITOCOOBI PEIICHIS 3a0a9H
127 [TokazarenbHas QyHKIHS Cwm. TeMy «[TokazarenpHas | KoMmMyHUKaTUBHBIE: dopmupoBaHue
(byHKHH;[» peryjanpoBaTb CO6CTB6HHyIO HaBBIKA
AeATENbHOCTD NOCPEACTBOM | avoapamm3a W
MHCEMEHHOHN pedn
CaMOKOHTPOJISI
PerynsiTuBHbBIE: OLICHUBATH
128 [oxazaTenpHas GyHKIHS .
JTOCTUTHYTBIN pe3yiabTaT
Io3HaBatenbHBIE:  BBIOMpATH
Hauboee a¢heKkTUBHBIE
CIIOCOOBI pelIeHus 3a1a9u
129 Jlorapudmudeckas CMm. Ttemy «Jlorapudgmuyeckas | KoMmMmyHHMKATHBHBIE: dopmupoBaHue
GyHKITHSL. GyHKIHS OTIPEAETATh MeTH W (DYHKIUH | YCTOWIHBON
YYaCTHUKOB, CHoco0Bl | MOTHBAIUH K
B3aUMOJICHCTBYSI;, TUIAHUPOBATH | MPOOJIEMHO-
oOmue CITOCOOBI paboThl; | TOUCKOBOI
0OMEHHBATHCS 3HAHHSAMH | JIESTEIBHOCTH
MEXKIy WIEHaMHU TpPYIIbl IS
130 Jlorapudmmyeckas npuHATAS 9P HEKTHBHEIX
dyHKLHS. COBMECTHBIX PEIICHHH.

PerynstuBHble:  (opMUpOBaTH
LeJIEBbIe YCTAHOBKH y4eOHOMN
JIeATEIbHOCTH, BBICTPAUBATh
IIOCJIEI0OBATEIFHOCTD
HEeO0XOINMBIX onepanui.
Ilo3naBaresibHbIE:

OCYILIECTBJISTh CpPAaBHEHHE WU
KJIACCU(UKAIUIO 10 33JaHHBIM

KpUTEPHAM




131

TpuroHoMeTpruecKue
(GbopMyJiBl U YpaBHECHHSI.

CMm. Temy «TpUroHOMETpHUA»

KoMMyHUKaTUBHBIE:
perynupoBaTh  COOCTBEHHYIO
JIESTEIbHOCTD MOCPEICTBOM
MUCHMEHHOU peun

dopmupoBaHue
HaBBIKa
camMoaHaIu3a u

132 Tpuronomerpuueckue CaMOKOHTPOJIS
PeryasituBHbIe: OLICHMBATh
(hopMyITBI U YpaBHEHHS. .
JOCTUTHYTBIN pe3yabTaT
Ilo3HaBatenbHbIe:  BBIOMpATH
HanboIee 3¢ pexTHBHBIC
CITOCOOBI PEIICHMS 3a0a9H
133 Hmozoeas Koumpoavhas KomMyHUKATHBHBIE: dopmupoBaHue
paboma perynupoBate  COOCTBEHHYIO | Happrka
ACATEIBHOCTS TOCPEACTBOM | (arioapamima o
MUCHMEHHON peun
CaMOKOHTPOJIS
PeryasituBHbIe: OLICHMBATh
JOCTUTHYTBIN PE3yJIbTAT
Ilo3HaBaTenbHBIE:  BHIOWPATH
Hauboee a¢heKkTUBHEIE
CIIOCOOBI peIIeHHUs 3a7a9n
134 Pewienne BapuanToB EI'D Cwm. IlosicHUTENBHYIO 3aIUCKY KoMMyHMKATHBHBIE: DopmHpOBaHUE
135 Cwu. [losicHUTENBHYTO 3aITUCKY OTIPEAETATh MeTH W (DYHKIUH | YCTOWIHBON
136 YYaCTHUKOB, CHoco0Bl | MOTHBAITUH K
B3aWMO/ICHCTBUS; MJIAHUPOBAThH | MPOOIEMHO-
obmue  crnocoObl  paboTHI; | MOUCKOBOU
0OMEHUBATHCS 3HAHUSIMU | ICATSIHLHOCTH

MEXKIy WIEHaMHU TPYIIbl IS
TIPUHSATHS 3 PEKTUBHBIX
COBMECTHBIX PELICHHH.
PerynasituBHbIe:  opMupoBath
LIeJIEBbIe YCTAHOBKH y4eOHOM
NeSITeIbHOCTH,  BBICTPauBaTh
MOCJIEI0BATEIILHOCTh
HEOOXOIUMBIX OTIepALHA.
IMozHaBaTenbHBIE:
OCYIIECTBIIATh CpPaBHEHHE U
KJaccu(UKALHUIO MO 33aJaHHBIM

KpUTEpUSIM




10 xJ1. Ha 3 yaca B HeJeJII0

. KonuyectBo
ITo pa6oueii mporpamme
Ne Paszpen kypca KOHTPOJILHBIX
(K0J1-BO 4aCOB)
padoTt
1. JelicTBUTETBHBIC YHCITA 11 1
2. Crenennast yHKITUSA 11 1
3. [lokazarenbHas (HyHKITHS 11 1
4. Jlorapudmuueckast GyHKIUHS 15 1
5. Tpuronomerpuueckue GoOpMyIIbI 22 1
6. TpuroHomeTpudeckre ypaBHEHHS 16 1
7. Tpuronomerpuyeckue GyHKIUHA 14 1
8. [ToBTOpeHmE 2
Bceero 102 7
KanengapHo — TemaTu4yeckoe NJaHNPOBAaHUE YPOKOB aj1re0phbl U HaUaja aHaIu3a
Kaace: 10
KoJ1-Bo yacoB B Hefen10: 3
Ne
Kon- | Bugst IInanupyemas | dakrudeckas
Hasganue paszpnena,
BO JaTa JaTa
TE€MBbI OcHOBHOE cOJiep)KaHre yIeOHOTO MaTepraa (dopma)
M
TeMa ypoKa p
4acoB | KOHTPOJIS
(ypoxa)
I'maBa 1. [leiicrBUTeJbHBbIE
yucaa 1149.
Lenbie n panoHanbHble yncina. | HarypanmpHble,  1eible  9YWclia,  NPU3HAKH
JETUMOCTH, TIPOCTBIE M COCTAaBHBIE YHCIIA,
1 TeOpemMa O JIENEHMH C OCTATKOM, OCHOBHAS | 4
TeopeMa apu(QMETHKH, palHoOHaJbHOE YHCIIO,
nepuoJi,  Nepuoandeckas  JpoOb,  YHCTO-
MEPUOINYECKas], CMEIIaHHO-TIEPUOANYECKAs.




JleficTBUTENIbHBIC YHUCIIA.

JeWcTBUTENbHBIE YMClIa, YHUCIIOBas IpsMad,

5 HppanroHaIbHbIE qiucia, OeckoHeyHas
JecATUYHAsl TepHoIuYecKas JpoOb, MOAYIb
JEHCTBUTEIBHOTO YHCIIA.
beckoneuno yOpiBatomias | 'eomerpuueckass  mporpeccusi,  OECKOHEYHO
reoMeTpHuyecKas mporpeccus yObIBalolasi ~ reoMeTpuuecKkas  Mporpeccus,
3 3HAMEHATeJIb ~ IE€OMETPUYECKOW  MPOIrpPECcCHH,
dbopmyna cymMMmbl OECKOHEYHO YOBIBarOIIEH
TE€OMETPUYECKON MTPOTPECCHH.
4 Pemenne 3amau.
Apudmernyeckuit KOpeHb | ApupmeTndeckuil KOpeHb HaTypaJbHOM CTENeHH!,
HaTypaJIbHOW CTEIIEHH [IOJIKOPEHHOE BBIPAKCHHE, KBAAPATHBIH KOPEHB,
5 KyOW4eCKMHKOpEHb, W3BJICUCHHE KOpHS n-i
CTETICHH, CBOICTBA apUPMETUIECKOTO KOPHS
HaTypaJIbHOU CTENEHU
6 Apudmernueckuit KOPEHb
HaTypaJIbHOM CTeNeHH
Crenens c¢ pauvoHadbHbIM U | CTeneHb c JOOBIM LEJIOYNCIIEHHBIM
7 JIeHCTBUTEIBHBIM [TOKA3aTENIEM [oKa3arteseM, CBOMCTBa CTEIICHH,
HUppanyoOHaIbHbIE YPAaBHEHHS, METOABI PELICHUS
HppalMOHAIbHBIX YpaBHEHUI
8 Crenesb C palMOHAIBHBEIM U
JeHCTBUTEIbHBIM [10KA3aTEIIEM
VYpok 000011IeHHS u | Cucremarnsauysi TeopuM W OTPabOTKa HABBIKOB
9 CHUCTEMAaTU3ALMY 3HAHUM 110 TEME | PelleHus 3a1a4 110 TeMe. 1101roToBka Kk KOHTPOJIbHOM
« JIeHCTBUTETIBHBIE YHCHAY. pabore.
10 Konumponvuasn paodoma | TlpoBepka 3HaHMIA, YMEHUI 1 HABBIKOB I10 TEME.
«/lelicmeumenvnole uuciay
AHanu3 KOHTPOJIbHON paboThI. AHanmu3 ommOOK, JOMYIIEHHBIX B KOHTPOJIBHON
paborte, ycTpaHeHue poOEIoB B 3HAHUSIX.
11 VYpok 00001IeHus u
CUCTEMATH3ALIMN 3HAHUH 110 TeME
«/leficTBUTEIBHBIE YHCTAY.
I'naBa 2. CreneHHas (pyHKUIHA
114.
Crenennas ¢pynkuus 1 e€ rpaduk | CreneHHas QyHKIMS, TOKa3aTeNb «9€THOE HATY-
palbHOE  YHUCIIO», TIOKa3aTelb  «HEYETHOE
12 HaTypallbHOE YHUCIION, MMOKa3aTeb
«TIOJIOKUTEIBHOE  JEWCTBUTENIBHOE  YHCIIOM,

IOKAa34aTCjib  «OTPULATCIBHOC ,I[eﬁCTBHTeHLHOG




gucio».CBoiictBa u  rpaduku
CITy4acB CTEMICHHON (QYHKITUH

Ppa3IMYHbIX

13 Crenennas ¢yakuus U e€
rpaduk.
B3aumno oOpartsbie GyHKITIN MounoTtoHHbIE (DyHKIIMH, OOpaTUMbIe (YHKIIHH,
14 oOpaTHass ~ (QYHKUUsS, B3aUMHO  OOpaTHbIC
(dyHKUIUU.
PaBHOCHIIBHBIE  ypaBHEHHsT U | PaBHOCHIBHOCTH ypaBHEHMM W HEPABEHCTB,
HEpPaBEHCTBA CJICZICTBUE ypaBHEHUI u HEPAaBEHCTB,
npeoOpa3oBaHHe  JAHHOTO  YpaBHEHHs B
15 ypaBHEHHUE-CIECTBUE, pacUIUpeHne obJaacTu
onpeesieHus, TPOBEPKA KOPHEH, IOTEpsi KOPHEH,
oOIye METOABl  PeIICHUS  ypaBHEHUH U
HEPaBEHCTB.
16 PemeHI/Ee YOPAKHEHUN u
3aJaHUH.
HppannonanbHble ypaBHEHUS UppaunonanbHble ypaBHEHHUs, METO/I BO3BEICHUS
B KBaaparT o0eux yacTeii  ypaBHCHHS,
17 [IOCTOPOHHHE  KOPHH,  IIPOBEpPKa KOpHej/'I
YypaBHEHUS, PaBHOCHIIBHOCTb ypaBHEHU,
paBHOCHIIBHBIE — TpeoOpa3oBaHUsl  ypaBHEHHUS,
HEPaBHOCWJIbHBIE PE0Opa30BaHusl ypaBHEHUSI.
18 HpparmoHanpHble ypaBHEHUS
HppaunoHanbHble HEpaBeHCTBa | MppanuoHaibHbIE HEPaBEHCTBA, METOJ
BO3BEJACHUS B  KBajpaT o0enx  dacTe
19 HEpaBEHCTBA, PABHOCHIBHOCTh HEPABEHCTBA,
pPaBHOCHIIBHBIE IPeoOpa3oBaHUsl HEPABEHCTBA,
HEpaBHOCWJIbHBIE TPe0Opa30BaHus HEPABEHCTBA.
Ypok 000011eHNS u | CucremMatuszamyisi TEOpUM W OTpabOTKa HABBIKOB
20 CHCTEMaTH3aluK 3HAaHUH 110 TeMe | pelueHus 3a1a4 1o Teme. [1oaroroBka K KOHTPOIbHOM
«CreneHHas QyHKIMSD) pabore.
Ypox 00001IeHMS u
21 CUCTEMaTH3aIlu¥ 3HAHUH 110 TeMe
«CreneHHas QyHKIHSD
[IpoBepka 3HaHMI, yMEHHI1 1 HABBIKOB I10 TEME.
22 KonTpoabhas padora
«Crenennast pyHKIUS»
I'maa 3. Iloka3arenbHas

byuxmus 114.




AHamM3 KOHTPOJLHON pabOTHI.
[TokazarenpbHast GyHKOus, e€

AHanmu3 ommubOK, TOMYIICHHBIX B KOHTPOJILHOM
pabore, yCTpaHCHHE po0OeIoB B
3HaHusx.[lokazarenpHass (yHKIOMS, CTENEHb C

23 . [IPOU3BOJIBHBIM JICHCTBUTCILHBIM IT0KA3aTEIIEM,
cBo¥icTBa U Tpaduk - -
CBOWCTBa TOKa3aTeNbHOW (YHKIHH, TpaduK
(byHKIIMM, CHUMMETPHS  OTHOCHTEIBHO  OCH
OpJIMHAT.
24 IlokazarenpHas QyHKIUA, €8
CBOIicTBa U TpaduK
[lokasarenpHOe ypaBHEHHE, (HYHKIIMOHAILHO-
aUUeCKUil  MeTO METO, ABHUBAHUS
25 Iloka3aTenbHblEe YpaBHEHUS rpad . A A YP s
moKasareJe, METOJ BBCJICHUS HOBO#
IIEPEMEHHOM.
26
[Toka3zarenbHbIe YpaBHEHHUS
27
Iloka3aTenbHBIE YPAaBHEHHUS
IMoka3zatesnbHbIC HEPABEHCTBA, METOJIbI PELICHUS
28 TToKa3aTeTBHEI HEPABEHCTEA MOKa3aTelbHbIX  HEPaBEHCTB, PaBHOCHIILHBIC
HEPaBEHCTBA.
29
INoka3aTenbHbIC HEPABEHCTRA
CucTeMbl  TOKa3aTeNbHBIX  YPaBHCHUH U
HEPAaBEHCTB, METOJI 3aMEHbBI IIEPEMEHHBIX, METO
30 CucreMsbl MOKa3aTeIbHBIX p ’ A N p ’ A
. YMHOXCHHSI YPaBHEHUH, CIIOCO0 IMOICTAHOBKHU
YPaBHEHUH M HEPABEHCTB
31 Cucremsl MOKAa3aTeIbHBIX
YpaBHEHUI U HEPABEHCTB
Cucremarrmzaipisi T€OpPUM W OTPAa0OTKA HABBIKOB
Vpok 060BIEHHS 41 | PCLICHIS 33124 110 Teme. [NoxroroBKa K KOHTPOILHOM
32 pabore.

CHCTEMAaTH3allM1 3HAHUH 110 TeME
«Iloka3zarenbHas GYHKLIUI.




ITpoBepka 3HaHMiA, yMEHMI 1 HABBIKOB 10 TEME.

33 Kountpoabnas pabora
«Iloka3zarenbHass pyHKUUSA»
I'maBa 4. Jlorapupmmuyeckas
ynxnus 15 4.
AHanmu3 ommOOK, MOMYHIEHHBIX B KOHTPOJIBHOW
. pabote, ycTpaHeHHe TpOOETOB B 3HAHUSIX.
AHanm3 KOHTPOJILHON paboTEI.
34 Jlorapudgm, OCHOBaHUE norapudma,
HppalMoOHATIbHOE YHUCIO JorapudmupoBaHue,
Howusitie norapugma JNECATUYHBIN JIorapuQMm.
35
[onsTre morapudma
CaoiicTBa JorapuQmoB, norapugm
36 . MIPOM3BEICHUs, JorapudmM yacTHOro, Jorapupm
CsoiicTBa morapudmos. P A ’ pug ’ pu¢
CTETICHH, JIOTapu(MHUpPOBaAHNUE.
37 .
CsoiicTBa morapudmos.
Tabnuma morapudMoB, OeCATHYHBIA Jorapudm,
HaTypalbHbIN Jorapudm, Gopmyna nepexoaa ot
38 HecatuuHple W  HaTypalbHbIE yp p (1) ,(1) pMy p A
Jorapugma 1o oJHOMY OCHOBAHHUIO K JIoTapupmy
JorapuQmel
0 IPYrOMY OCHOBAHHUIO.
39 Hdecartuunple W HaTypalbHBIC
JorapuQmel
Jlorapupmuueckas ynkims, e€ | dynkuus y = 10ga X, norapudmMuueckas Kpusasi,
CBOIiCcTBa U TpaduK
CBOMCcTBa JiorapupmMuueckor (yHKIUU, Tpadux
(GyHKUINY.
40 Jlorapupmuyeckoe ypaBHEHHUE,
MOTEHIINPOBaHHE,

PaBHOCHIIBHBIE JIOTapUPMUYECKHE YpaBHEHHS,
(yHKIMOHANBHO-TPaQUUECKUHd METOA, METOA
[OTEHIIMPOBAaHMs, METOJ BBEACHUS  HOBOI
[IEPEMEHHOM, MeTOo]1 JIorapu(MHPOBaHUSL.




Jlorapudmuyeckas GyHKIms, €€

41 . 1
CBO¥icTBa U rpaduk
42 Jlorapudmudeckre ypaBHEHHS 1
43 Jlorapudmudeckue ypaBHEHHS 1
44 Jlorapudmudeckue ypaBHEeHUS 1
Jlorapudmudeckue HepaBeHcTBa | Jlorapupmuueckoe HEPaBEHCTBO, PABHOCHIIbHbIE
45 JorapupMuyecKue HEpaBEHCTBA, MeToasl | 1
peuieHus Jorapu)MHUUECKIX HEPABEHCTB.
46 JlorapudMuyeckre HEpaBeHCTBA 1
Ypok 00001IeHMS n | CucreMarezamysi TEOpEHd M OTPabOTKAa HABBIKOB
47 cUCTEeMaTH3alluK 3HAaHUH 110 TeMe | peleHus 3a1a4 1o Teme. [loaroToBka K KOHTponbHO#H | 1
«Jlorapudmmueckas dyHkImsa». | padore.
Kourpoabhas pabdora | IIpoBepka 3HaHMI, yMEHMIA K HABBIKOB I10 TEME.
48 «Jlorapudgmuyeckas 1
GyHKUMD)
I'maBa 5.
Tpuronomerpuyeckue
opmyasi 22y.
AHanmu3 KOHTPOJBbHOH paboThl. | AHaIM3 OMMOOK, MOMYIIEHHBIX B KOHTPOJBHHOM
Pamuannast mepa yria pabote, ycTpaHeHWe TPOOETOB B 3HAHUSX.
49 Pamnannas mepa yrma, rpagycHas mepa yria, | 1
MepeBO/Jl paJHaHHON MEPhI B TPalyCHYIO, IEPEBO/T
IpagyCHOM Mephl B PaJHaHHYIO.
IToBopor TOUKM BOKpyr Hauasna | CucremMa KOOpIMHAT, YHCIOBAas OKPYKHOCTh Ha
50 KOOpJIWHAT KOOPJWHATHOW TUIOCKOCTH, KOOPJIUHATHI TOYKH | 1
OKPY>KHOCTH.
51 IToBOpOT TOYKHM BOKpYr Hauaia 1
KOOpJMHAT
Onpenenenue cunyca, Kocunyca, | CHHyc, KOCHHYC, TaHT€HC, KOTaHT€HC M HX
52 TaHTreHCa U KOTaHTeHca. CBOWCTBa, IepBasi, BTOpas, TPEThsd W deTBepras | 1
YETBEPTU OKPYKHOCTH.
53 Onpenesnenue cuHyca, KOCHHYcCA, 1
TaHreHca U KOTaHTeHca.
54 3HaKHu TPUTOHOMETPUYECKHUX | 3HAKHM CHHYCa M KOCHHYCa, 3HAKW TaHTEHCA. 1
byHKIHHA
3aBUCUMOCTh MEXIY CHHYCOM, | TpuroHoMeTpuieckue GyHKIUH YUCIOBOTO apry-
55 KOCHHYCOM U TQHT€HCOM OJTHOTO | MEHTa, TPHUTOHOMETPUYECKHE  COOTHOMeHHs | 1
U TOTO XK€ yria OJTHOTO apTyMEHTA.
3aBUCUMOCTb MEXIY CHHYCOM,
56 KOCHHYCOM U TaHT€HCOM OJHOTO 1

M TOT'O XK€ yTjia




57 TpuronomeTpuieckue ToxnaecTsa, CITOCOOBI JI0KA3aTENbCTBR | 4
TOXKAECTBa TOXKIECTBA, MPeoOpa3oBaHUEe BHIPAKECHUH.

58 Tpuronomerpuueckue 1
TOKAECTBA

59 TpuronomeTpuieckue 1
TOXKAECTBa
CuHyc, KOCHHYC 1 TaHT'eHC yriioB | [IoBOPOT TOukM HA o0 H - O, ONpElesICHHE

60 ou-o TaHreHca, QOpMyNbI CUHyca, KocuHyca U |1

TaHIeHCa YIJIOB 0L U - O
DOpMyITBI CIIOKEHHS DopmyIel cHHYCa 1 KOCHHYCa CYMMBI apTyMEHTa,

61 dbopMynbpl cHHyca W KOCHHyca pasHocTH | 1

apryMmeHra.

62 DOpMYITBI CITOKEHUS 1
Cunyc, kocuHyc u TaHreHc | DopMynbl JIBOMHOTO aprymMeHTta, (QopMyJsbl
JBOMHOTO yriia KpPaTHOTO apryMeHTa.

63 1

@opMynbl  MOJOBUHHOTO  yriia,  (OPMYIJIBI
MIOHM)KEHUSI CTETICHU.

64 CuHyc, KOCHHYC MW TaHIECHC 1
MIOJIOBUHHOTO yIJia

65 Pemienne ynpaxxHeHHH. 1

66 DopmyIibl IPUBEACHUS, @DopMyJibl IpUBEAEHHSL, YIJIBI IEpexo1a 1

67 CymMMa ® pa3HOCTb CHHYCOB, | DopmyIbl npeoOpa3oBaHus CYMMBI | 4
KOCHHYCOB TPUTOHOMETPUYECKUX (PYHKIMH B TPOU3BEICHHE.

68 CymMMa © pa3HOCTh CHHYCOB, 1
KOCHHYCOB
VYpok 000011IeHHS u | Cucremarnsauysi TeopuM W OTPabOTKa HABBIKOB

69 CHUCTEMAaTU3ALMY 3HAHUM 110 TEME | PelleHus 3a1a4 110 TeMe. 11o1roToBka Kk KOHTPOJIbHOM 1
«TpUroHOMETpUYECKHUE pabore.
hopMyITbDy
KonTpoabhas padota | IIpoBepka 3HaHMIA, yMEHNI 1 HABBIKOB IO TEME.

70 «Tpuronomerpuyeckue 1
hopmyani»

I'naBa 6.

TpuroHomerpuyeckue

ypaBHeHus 164.

AHanmu3 KOHTPOJBbHOM paloThl. | AHanM3 OMWMOOK, JOMYLICHHBIX B KOHTPOJIBHOM

71 YpaBHeHuE pabore, ycTpaHeHHe TpPOOENOB B 3HAHUSIX. 1

ApPKKOCHMHYC 4mcCla, YypaBHeHHE COS X=a,
dhopmyna KopHEH ypaBHEHHS COS X=a

72 VpaBHenue 1




73 YpaBHeHHe 1
74 YpaBHeHHe ApKCI/IUHyc HCIIA, YPaBHEHHE sin X = a, opmyJa 1
KOpHEH ypaBHEHHS sin X = a

75 YpaBHeHHe 1

76 YpaBHeHue 1

77 YpaBHeHUd ApKTaHTeHC yHciia, ypaBHeHue tg X = a, hopmymna 1

KOpHeH ypaBHeHus tg X = a.

78 YpaBHeHus 1
Pemenne TpuroHoMeTpuuecKux | YpaBHEHUs, CBOOMMBIE K KBaIpaTHBIM, 3aMCHa
ypaBHEHHH,  CBOMSIIMXCS K | TIEPEMEHHBIX, ypaBHEHUs BH/a & Sin x + b cos X =

79 KBaJpaTHBIM, ¢, BCIIOMOTATeNbHBIA apryMeHT, ypaBHeHus, | 1

peliaeMble  pa3loXKEHHEM JIeBOM dYacTH Ha
MHOHTEJH.
PemieHne TpUrOHOMETPUUYECKHUX

80 YpaBHEHUH C MOMOIILI0 (HOPMYJT 1
MIOJIOBUHHOTO yIJIa
OnHopoaHbie

81 TPUTOHOMETPUYECKHE 1
YpaBHEHUS
OnHopoaHbie

82 TPUTOHOMETPUIECKHE 1
YpaBHEHUSA
PemieHne TpUrOHOMETPUUYECKUX

83 ypaBHEHUI c BBEJICHUEM 1
BCIIOMOTATEJIbHOTO yIiia

84 Pemenne 3 TPUTOHOMETPUUYECKUX 1
YpaBHEHHUH.

85 Pemenne _ TPUTOHOMETPHYECKHX 1
YpaBHEHHUII.

KonTpoasnas pa6ota | [IpoBepka 3HaHWIA, yMEHMIA 1 HABBIKOB TIO TEME.

86 «TpuroHomerpuueckue 1

YpPaBHEHHUSI»

I'nasa 7.

TpuroHomerpuyeckue

pysknun 144.

AHaIu3 KOHTPOJILHOW paboTHI. AHanu3 ommMOOK, JOMYIIEHHBIX B KOHTPOJIBHON
pabore, ycTpaHeHue MpoOEIOB B 3HAHUSIX.

87 Obnactp oTIpeeNCHHS 1

TPUTOHOMETPHICCKUX (DYHKITHIA.
MHuoxecTBO 3HAaYECHUHI
TPUTOHOMETPUUICCKUX (DYHKITHIHA




TpuroHomerpuueckue GpyHKIuu y = Sin X, y = COS
X, Yy =19 X, Y = ctg X, ux CBOHCTBa U TpaduKH.
[leproamanoCTh (DYyHKIMH, OCHOBHOU TIEPHO/I.

OOpaTHble TPUTOHOMETPUYECKHE (YHKIIMH, HX
rpaduKH.

O6mnacThb OTIPEICITCHISI
88 TPUTOHOMETPUYECKUX (YHKLHUH. 1
MHOX%€eCTBO 3HAYCHUU
TPUTOHOMETPUUECKUX (PYHKIIUH
YeTHOCTS, HEYETHOCTh
89 TPUTOHOMETPUYECKUX (YHKIUH. 1
[lepuonuyHoOCTH
TPUTOHOMETPUUECKUX (PYHKIIUH
YeTHOCTD, HEYETHOCTh
90 TPUTOHOMETPUYECKUX (YHKIHUH. 1
IlepuonuyHOCTH
TPUTOHOMETPUUECKUX (PYHKIIUH
91 Pemenue ynpaxxHeHuil. 1
92 Pemenue ynpaxxHeHuil. 1
93 CsoticTBa QyHKIHHU U € TpaduK 1
94 CaoiicTBa QyHKIMHU U €€ Tpaduk 1
95 CaoiicTBa QyHKIMHK U €€ Tpaduk 1
96 CaoiictBa QyHKIMH U e Tpaduk 1
97 CaoiictBa QyHKIMH U € Tpaduk 1
98 OOpatHble TPUTOHOMETPUUIECKHE 1
byHKIIH
Ypox 00001IeHMS u
99 CUCTEMaTHU3alluK 3HAHUH 0 TeMe 1
«TpuroHoMeTpuuecKue
GyHKIMNY.
KonTpoabhas paborta
100 «Tpuronomerpnueckue 1
byHkuun»
IloBTOpeHHe 2y.
101 HOBToperIe «Pemenne 1
YpaBHEHUN»
102 IToBTOpEHME «Pemenue 1

HEPPABEHCTBY




COIEP/KAHUE KYPCA AJITEBPBI
N HAYAJI MATEMATHYECKOI'O AHAJIM3A 11 kaace

1. IToBTOpEHHE Kypca 10 KJj1acca
OcHosnvle yenu:

e (hopMUpOBaHUE MPEICTABICHUH O IIEIOCTHOCTH M HENMPEPHIBHOCTH Kypca anreOphl;

®  OBIAJCHHE YMEHUEM OOOOIIECHUS M CUCTEMAaTH3AI[MK 3HAHUH 110 OCHOBHBIM TeMaM Kypca aireopsr 10 kinacca;

®  DPa3BUTHE JOTMYECKOTO, MATEMATUICCKOTO MBINUICHHUS U HHTYHUIIUU, TBOPYSCKUX CITOCOOHOCTEH B 00JIACTH MAaTeMAaTHKHU.

2. TpuroHomeTpuyeckue PyHKIIUH

OO0nacth omnpesieneHUs U MHOXECTBO 3HAYEHWH TPUTOHOMETpUdYeckuxX ¢yHKuui. UYETHOCTh, HEUETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYCCKHUX
¢byuximii. CBoiicTBa u rpaduku GyHKIMA Y = COS X, Y = Sin X, Y = tg X.

OcnoBHble 1enu: GOPMHUPOBAHUE MPEICTABICHUN 00 00JIACTH ONpEAEICHUS] U MHOXKECTBE 3HAUCHUN TPUTOHOMETPUUYECKMX (YHKUMH, O HEYETHOH U
4E8THOH (DYHKIUSX, O TEPHOANYECKON (YHKIUH, O Tieproae (PyHKIMHA, O HAUMEHBIIEM IOJOXKHUTEIBHOM TMepuoe; (OpMUpPOBaHUE YMEHUN HAXOIUTh
00JIacTh OIpEeeNiCHHsT U MHOKECTBO 3HAYCHUH TPUTOHOMETPHUYECKHX (YHKIHH CIOKHOTO apryMEHTa, MPEJICTABICHHOTO B BUJIE JPOOM M KOPHS;
OBJIa/ICHUE YMEHUEM CBOOOAHO CTPOUTH Ipahkyu TPUrOHOMETPUUIECKUX (DYHKIIMI M ONUCHIBATH X CBOWCTBA,

B pesynbrare u3ydeHus: TeMbl y4yaiecs J0JIKHbI:

3HATh: 00J1aCTh ONpPEeNICHNs] 1 MHOYKECTBO 3HAUCHHUI JIEMEHTAPHBIX TPUTOHOMETPUYECKUX (YHKIUI; TPUrOHOMETpUYecKre QYyHKIMHU, UX CBOWCTBA U
rpacdukwy;

YMETh: HAXOAUTH 00J1aCTh ONpeIeJIEHUsI U MHOXKECTBO 3HAUECHUI TPUTOHOMETPUYECKUX (PYHKINI; MHOXKECTBO 3HAYCHUH TPUTOHOMETPUUECKUX (PYHKIMH
Bujia kf(x) m, riae f(x)- mobas TpuroHomeTpuyieckas QyHKINS; TOKa3bIBATh IEPUOTUYHOCT (DYHKIMH € 331aHHBIM [IEPUOJIOM; UCCIe0BATh (DYHKIIMIO HA
YETHOCTh U HEYETHOCTD; CTPOUTH rpa)uKy TPUTOHOMETPUYECKUX (YHKIMI; cCoBEpILIaTh Npeodpa3zoBaHue rpaguKoB QYHKIHUH, 3Hast ©X CBOMCTBA; PELIATh
rpaduuecKy MPOCTEHIINE TPUTOHOMETPHUUECKHE YPAaBHEHUSI U HEPABEHCTBA.

3. IIpousBonnas H eé reoMeTpu4ecKui CMBICJI
IIpousBoanas. IIponsBonHas crenennoi gpynkuuu. [Ipasuna nuddepenumposanus. [Ipon3BoaHbIe HEKOTOPHIX 3JIeMEHTapHbIX (PyHKUKH. ['eomeTpuueckuit
CMBICTT TPOU3BOIHOM.
OcnosHnvie yenu:
e (QopMHUpOBaHME TOHATHI O MTHOBEHHOW CKOPOCTH, O KacaTeJbHOW K TUIOCKOW KPWBOMW, O KacaTelbHON K rpaduky (YHKIUH, O TPOU3BOIHON
¢$yHKIUH, O QU3MIECKOM CMBICIIE POU3BOAHOM, O FTEOMETPUIECKOM CMBICIIE IIPOM3BOAHOM, O CKOPOCTH U3MEHEHHSI QYHKIHH, O IIpeaeie QyHKINH
B TOUKE, 0 TU(PPEepeHIUPOBAHUH, O POU3BOIHBIX AIEMEHTAPHBIX (PyHKINH;
e (GopMUPOBaHUE YMEHUS HCIONB30BaTh AIITOPUTM HaXOXKICHHUS IPOU3BOJHOM JIEMEHTAPHBIX (PYHKIMH MPOCTOTO U CIIOXKHOTO apryMEHTa;
e OBJIAJCHMEC YMEHHUEM HaXOIUTh MPOM3BOAHYIO 000 KOMOWHALINY IEMEHTAPHBIX (YyHKIINH;
. OBJIaJICHHE HaBBIKAMH COCTABJICHUSI YpaBHEHHsI KacaTelIbHOH K rpaduky (QyHKUUH TIpU JOTOJHHUTENBHBIX YCIOBHSX, HAXOXKIEHHUS YIJIOBOTO
Ko2(PHUIMEHTA KacaTeIbHOU, TOYKH KacaHHS.
4. IIpuMeHeHHe POU3BOIHOM K HCCIeJOBAHUIO (PYHKIMHI
Bospacranue n yosiBanue GyHKIui. DkcTpeMyMsl GpyHKuuu. [IpuMeneHne npou3BoaHON K MOCTpoeHuIo rpadukoB GpyHkuuii. Hanbonbiiee n HauMeHbIee
3Ha4eHus GyHKIMU. BeimykiaocTs rpaduka. Touku neperuoa.
Ocnosnvle yenu:



e (opMuUpOBaHHE MPEICTABICHUI O MPOMEKYTKAX BO3pACTaHUS U YObIBaHWs (YHKIHUH, O JOCTAaTOYHOM YCJIOBHUU BO3pAcTaHUsS (PYHKIUHU, O
MPOMEXYTKaX MOHOTOHHOCTH (YHKIIMH, 00 OKPECTHOCTH TOYKH, O TOYKaX MaKCHMyMa M MUHHMyMa (DyHKIIMH, O TOYKaX J3KCTPEeMyMa, O
KPUTHYCCKHX TOUKaX;

e (opMupoBaHHE YMEHHS CTPOUTD 3CKH3 Tpaduka (GyHKIUH, ECIH 3aJaH OTPE30K, 3HAYCHHS (PYHKITUH Ha KOHI[AX 3TOTO OTpe3Ka M 3HAK MPOU3BOAHOMN
B HEKOTOPBIX TOUKaX (DyHKITHH;

®  OBIJAJCHHE YMECHUEM MPUMECHSTH IPOU3BOIHYIO K HCCIICIOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO TPaUKOB;

® OBJIAJCHHC HABBIKAMH WCCIIEAOBATh B MPOCTEHININX ClIy4asxX (YHKIIMA HA MOHOTOHHOCTh, HaXOAWUTh HAMOOJbIICe U HAMMEHBIICEC 3HAUCHUS
(hyHKIHIA, TOYKY ITepernda U HHTEPBAIIBI BRIITYKIOCTH.

5. IlepBooOpa3Han u HHTErpaa
[TepBooOpaszHas. IlpaBuina HaxoxACHHUS TepBoOOpas3HBIX. [momans KpUBONIMHEWHON Tpalelnu W WHTErpaj. BeIYmciieHne WHTErpajoB. BrrancieHue
Iioniaied ¢ MOMOIIBIO HHTETPAJIOB.

OcHosHbie yenu:
e (popMupOBaHHE MPEJCTABICHUI O MEepBOOOpa3HON (DYHKIMHU, O CeMEHCTBE MepBOOOpas3HbIX, 0 AUM(HEPECHIMPOBAHUHM W UHTEIPHPOBAHUH, O
TabIuIEe MepBOOOPA3HBIX, O MPABMIIAX OTHICKAHUS IIEPBOOOPA3HEIX;
e (popMupOBaHHE YMEHUN HaXOAMUTH sl QYHKINU MEPBOOOPa3HYI0, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKY, 3aJaHHYI0 KOOPAHHATAMHU;
e OBJJICHHE YMEHHEM HaXOAWTh IUIOUIA b KPUBOJUHEHHOHN Tparnenun, orpaHnieHHol rpadukamu Gynkuuit y = f(x) u y = g(X), orpaHn4eHHOR

TIPSIMBIMHU X = a. X = b, OCBIO Ox u rpaduxom y = h(x).
6. DJieMeHThbI KOMOMHATOPUKH
Tabmuuanoe " rpadugeckoe TIpe/ICTaBICHHE JTAHHBIX. Yucnossie XapaKTePUCTHKA psIIOB JTAHHBIX.

[Moouep&nHblit 1 OTHOBPEMEHHBI BHIOOP HECKOJBKUX JIEMEHTOB M3 KOHEYHOro MHOXKeCTBa. DOpMYIbI UKCla EPeCTaHOBOK, COYCTAHUMN, pa3MEIICHUH.
Pemenne komOuHaTtopHBIX 3amad. Dopmyna OumHoma Herorona. CpoiicTBa OWHOMUHAIBHBIX KO3 ¢uimeHToB. TpeyroiabHuk Ilackas.
OcHosHvle yenu:

. (hopMUpOBaHHE MPEICTABICHUI O HAYYHBIX, JOTMUECKUX, KOMOMHATOPHBIX METOJIAX PEIICHUS MaTEeMAaTHYSCKUX 3a]1ay;
. (hopMHUpOBaHUE YMEHUS aHAJIM3UPOBATh, HAXOIUTh Pa3IMUHBIC CIIOCOOBI PEIICHHS OJJHON M TOM e 3a/1auu, JIe/aTh BhIBOJIbI,
. pa3BUTHE KOMOWHATOPHO-JIOTHYECKOTO MBIIUICHUS.

7. JJieMeHTBI TEOPUU BEPOSTHOCTEH

IousTHe BeposTHOCTH coObITHH. [IpaBUiio ciokeHUs BeposSTHOCTEH. [IOHATHE BEPOSTHOCTH MPOTHBOMONOKHOTO COOBITHS. [IOHSTHE YCIIOBHOI
BEPOSATHOCTHU. HAXOXK/IEHUE BEPOSTHOCTH MPOU3BEICHUS HE3aBUCUMBIX COOBITHIA

8. Crarucruka
DJIeMEeHTapHBIE U CIIOXKHBIE COOBITHS. PaccMOTpeHue Cily4aeB: BEPOSATHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTh MPOTHUBOIOJIOKHOTO COOBITHSI.
[lonsiTve 0 HE3aBUCHUMOCTH COOBITHI. BepoSATHOCTD U CTAaTUCTUYECKAs YaCTOTAa HACTYIUICHUS COOBITHS, CITydaliHbIe BEIMYUHBI, [ICHTPAILHBIC TEHICHIINN

u MepbI pasbpoca. Perenue MPAKTHYECKUX 3aaa4 c MPUMEHEHNE BEPOSATHOCTHBIX METO/IOB.
Ocnosnvle yenu:

. OMPECISATh PABHOBEPOSTHBIC COOBITHUS;

. BBITIOJIHITh OCHOBHBIC OIIEPAIlMH HAJl COOBITHUSIMH;

. JIOKA3bIBaTh HE3aBHCHMOCTE COOBITHIA;

. HAXOJUTh YCIIOBHYIO BEPOSTHOCTD;

[ ]

pemaTh NMpakKTUYCCKUEC 3aaa4u, IPUMEHASA METOABI TCOPHUU BEPOATHOCTH.



9. HUTorosoe NMOBTOpPEHHE Kypca anreopsl 71 HaYaJI aHaJn3a
OCHOBHBIE IIEJIN:

. 00001IeHrne 1 crucTeMaTh3anus Kypca anreOpsl M Hadasl aHaJun3a;

. CO3JIaHME YCIIOBHU JUIsl TUIOJIOTBOPHOTO y4YacTHsi B TPYIIOBOW paboTe, Juisi (HOPMHUPOBAHUS yYMEHHS CAMOCTOSITEIFHO M MOTHBHPOBAHHO
OPTraHHU30BBIBATH CBOIO JIEATCILHOCT;

. (hopMupoOBaHUE MPEACTABICHUN 00 UISIX U METOJIaX MAaTEMaTHKH, O MAaTEMAaTHKE KaK CPEICTBE MOJCITUPOBAHHUS SBJICHUM U TIPOIICCCOB

. Pa3BUTHUE JIOTUYECKOTO M MATEMaTHYECKOTO MBIIIUICHUS, MHTYUIUH, TBOPYCCKUX CIIOCOOHOCTEH;

. BOCITUTAHHE TOHUMAHUS 3HAYMMOCTH MaTEMaTHUKU JJIsl O0IIECTBEHHOTO Iporpecca.

11 xjaacc Ha 4 yaca

Neri\i e Kon-so I:IleeTponb
Hacos paboThl

[ToBTOpenue 6 1

1 Tpuronomerpuieckne (yHKIHH 20 1

2 [IponsBoaHast v ee reOMETPUUECKUI CMBICIT 20 1

3 [IpuMeHeHne MPON3BOTHON K MCCIIEA0BAHNIO (DYHKIINH 20 1

4 WuTerpan 12 1

5 Komb6unaropuka 14 1

5 OneMEHTBI TEOPUHN BEPOSTHOCTEN 14 1

6 Cratucruka 10 1

7 Hrorosoe moBTOpeHue Kypca 20 1
BCETO 136 8

Kanenoapro-memamuueckoe naanuposanue no anzedpe u nauanam ananuza 11 xknacc.
4 yaca/neoenro, écezo 136 uaca.



Ne Tema ypoka Ilnanupyemble pe3yJibTAThI Buawl/ Hara
YPOK dhopmbI NPOBEACHH
a KOHTPOJIsI s
1o no
mia | gak
HY |TY
IloBTOpeHne Kypca ajaredpsl U Hayaaa anaau3a 10 kaace (64)
1 OnpeneneHne cWHyca, KOCHWHYyca, TaHTeHCA YIiia. KOMOMHHUPOBAHHBIH
Tpuronomerpuyecke TOXKIECTBA. YMEHHE BBIYUCIIATD 3HA-YCHHS
TPUIOHOMETPUYECKUX  (QYHKIMH 1O
2 Tpuronomerpuueckue popmyisl. [loBTOopenue. M3BECTHOMY 3HAYCHHIO OJIHOM M3 HHX; | KOMOMHHPOBAHHBIM
BBITIOJTHSTD HECIIOKHBIE
3 Tpuronomerpudeckue ¢popmynsl. [loBropenue. npeoOpasoBaHus TPHUTOHOMETPHYCCKUX | KOMOHHUPOBAHHBIM
BBIDQKEHHIA; HAaBBIK TOXJIECTBEHHBIX
4 TpuronomeTpuueckue ypaBHEeHHUS npeoOpa3oBaHuil TPUTOHOMETPHYCCKHX | koMOMHMPOBAHHBIIL
BBIPKEHH.
5 PeuieHrne TpUroHOMETPUYECKUX YPAaBHEHUH. . KOMOWHHPOBAHHBIH
6 Peuienne TpUroHOMeTpUYECKUX YPAaBHEHUH. KOMOWHHUPOBAHHBIH
Tpuronomerpuuyeckue pynkuuu (204)
7 1 OO6macte ompeneneHUss W MHOXKECTBO 3HAa4YeHWH | 3HATH CXeMy WCCIIEIOBAHNS | KOMOMHHPOBAHHBIN
TPUTOHOMETPUYECKUX (PYHKIIHH. TPUTOHOMETPUYECKUX  (QYHKIUM  UX
CBOWCTBa, yMeTh CTPOUTH Tpaduku
TPUTOHOMETPUUECKUX byHKINH,
8 2 OGmacTh ompefeieHHss W MHOXECTBO 3HAYCHHWH | HA-XOAUTh IO TIpauKy NPOMEKYTKH | KOMOMHHPOBAHHBIN
TPUTOHOMETPUUECKUX PYHKIIUH BO3PACTaHUS U yOBIBAHUS, IPOME-KYTKH
9 3 YEeTHOCTh W HEYETHOCTh  TPUTOHOMETPHYECKOW | IMOCTOSHHBIX 3HAKOB, HAMOOIbLIEE M | KOMOMHUPOBAHHBIM
GyHKIMH HauMEHbIlIee 3HaYCHUS (PYHKLHH.
10 4 YETHOCTh WM  HEYETHOCTh  TPUTOHOMETPHYECKOU KOMOWHHUPOBAHHBIH
byHKIIH
11 5 NEPUOJMTYHOCTDh TPUTOHOMETPHUECKON QYHKITHH
12 6 NEPUOJUYHOCTb TPUTOHOMETPHUECKON (PYHKIIMH
13 7 Tpuronomerpuueckre GyHknuu. CBOWCTBA (QYHKIMH | yMEHHE pemars npocteiiime | KOMOMHUPOBAHHBIN
y=cos X u e€ rpaduk. TPUTOHOMETPUYECKUE  YpPaBHEHHUS H
14 8 Tpuronomerpuueckue (GyHkuuu. CBOHCTBA (QYHKIHMM | O3HAKOMHMTL C OCHOBHBIMU IIpUEMAaMU
y=cos X u e€ rpaduxk. pelIeHus TPUTOHOMETPHUECKUX
15 9 Tpuronomerpuueckue (ynkuuu. CpoiicTBa (QyHKIMH | YPABHEHUH U HEPABEHCTB
y=cos X u e€ rpaduk.
16 10 Tpuronomerpuueckue ¢yHkunu. CBolcTBa QyHKIMM

y=cos X " €€ rpaduk.




17 11 Tpuronomerpuueckue ynkiuu. CBoOHCTBa (QYHKIUN KOMOMHHUPOBaHHBIH

y=sin X u e€ rpaduxk.

18 12 Tpuronomerpuueckue ¢ynkuuu. CoicTBa (QyHKIMN

y=sin X u e€ rpaduk.

19 13 Tpuronomerpuueckue (yHknuu. CBOWCTBA (PYHKIMH

y=sin X u e€ rpaduxk.

20 14 Tpuronomerpuueckue ¢ynkuuu. CBoicTBa (QyHKIMN

y=sin X u e€ rpaduk.

21 15 Tpuronomerpudeckne (ynkimu. CBoiicTBa (QyHKINN KOMOWHHUPOBAHHBIHA

y=tg x u eé rpaduk.
22 16 Tpuronomerpuueckue ¢ynkuuu. CBoicTBa (QyHKIMN
y=tg x u eé rpaduk.

23 17 . OOpaTHbIe TpUTOHOMETpHUYECKUE PYHKIINH.

24 18 O0o0mmenre W cuUcTeMaTU3alysd 3HAHWI [0 TEME KOMOWHHUPOBAHHBIH
“Tpuronomerpudeckue GyHKIAN"’

25 19 BBogHas koHTpOIbHAS paboTa

26 20 AHanu3 BBOJTHOW KOHTPOJIEHOM PabOTHI. KOMOWHHUPOBAHHBIH

IIpousBoaHas u ee reomeTpu4ecKuii cMbICI.(2049)

27 1 IIponsBogHas YCBOGHHUE TTOHSITHN Pa3HOCTHOE | KOMOMHUPOBAHHBIN
OTHOIIICHHE, TIPOU3BOJAHAS  (DYHKIUH,
nuddepeHIUpoBanHue, Ipeaest GyHKIUH,

28 2 [TpousBoaHas HENpPEepbIBHOCT  (QDYHKIMM,  JaBaTh | KOMOMHHUPOBAHHKIM
00BSICHEHHSI JICHCTBUSIM o
NpUpalICHUI0 QYHKIUU ¥ HaXO0XKJICHHIO
MPOU3BOJHON TPUMEHSTH IOJyYCHHBIC
3HAHUSI HA MPAKTHUKE

29 3 IIpousBoHas cTeneHHON GyHKIMN YMEHUE HAXOJIUTh MPOU3BOJIHYIO | KOMOMHUPOBAHHBIN

30 4 [IponsBoHast cTeneHHON (PYHKINN CTENCHHON QyHKLMN KOMOWHHUPOBAHHBIH

31 5 [MpaBuna auddepeHrpoBaHmst 3HaTh TpaBwia JIupQepeHInpoBaHns | KOMOMHUPOBAHHEIH

32 6 [IpaBwina nuddepeHpoBanus CYMMBI, NPOM3BEACHUA M YaCTHOIO | xOMOWHHPOBAHHBIH
YMETh IPUMEHSATh UX Ha IPAKTUKE

33 7 [IpaBwia nuddepeHipoBanus 3HaTh mpaBwia JIUpGEepeHINPOBaHUs | KOMOMHUPOBAHHBIN

34 8 [paBuna quddepenimponanus CIIOKHOW (QYHKIHN yMETh IPUMEHSATE HX | KOMOHHMPOBAHHBIH
Ha MPAaKTHKE

35 9 [Ipon3BogHBIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKIINH. 3HaTh TpaBwia U GEepeHINpoBaHus | KOMOMHUPOBAHHBIN

36 10 [Ipon3BogHBEIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIINH. TIOKa3aTeIbHOM, NOrapuh)MUYECKOH, | KOMOUHUPOBAHHBIIA
TPUTOHOMETPUYECKUX (DYHKIUH YMETh
MIPUMEHSTh UX Ha MPAKTUKE

37 11 [Ipon3BoHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIINH. MPUMEHSTh rpaBuiia | KOMOMHUPOBAHHBIN

38 12 IIpon3BoaHBEIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIN. auddepeHurpoBanust u (opmya | xoMGHEMPOBAHHEIH

ITPOU3BOJHBIX K PCIICHUIO 3aaa4




39 13 TI'eomeTpryecKkuii CMBICIT TTPOU3BOTHOMN YMeTh HaXOUTh YTIIOBOH KOA(DPHUITUCHT | KOMOMHUPOBAHHEII
40 14 I'eoMeTprueckuii cMbICT TPOU3BOIHON KacaTelbHOH K Tpapuky GYHKUMH B | xoMOGHHHPOBAHHBIIL
41 15 I'eoMeTpUYECK A CMBICI HPOM3BOIHOM 3a/laHHOH TOUKE KOMOMHHMPOBAaHHBIH
42 16 I'eomeTpuyeckuii CMbICT TPOU3BOIHON KOMOMHHUPOBaHHBIH
43 17 O06o00uieHne 1 cucTeMaTu3aus 3HaHAK MPUBOJIUTD MIPUMEPHI ¢$byHKUMH, | KOMOMHUPOBAHHBIN
44 18 O0600meHne M CHCTeMaTH3aITUs 3HAHUH SBJIIOIIMX CS HENPCPBIBHBIMHY, | KOMOWHHPOBAHHBIH
MMEIOIINX BEPTHKAIBHYIO "
TOPU3OHTAIBHYIO ACHMITOTY.
3anuceiBaTh YpaBHEHUE KKION U3 3TUX
ACHMIITOT. HaXOINTh YTIIOBOIt
KOA(pUIMEHT KacaTeIbHONH K Tpadpuxy
(GYHKUUH B 3aJJaHHON TOYKE
yMEHHE HaXOJIUTh MIPOU3BOIHEIE
GyHKIIH
45 19 Kontponbsnas pabota Ne 1 mo Teme: “IIpownsBomHas v ee | MPOBEpUTH YCBOCHHE MaTepralia WHINBUIYATbHBIA
TeOMEeTPHUYECKUI CMbICT” OIIpoc
46 20 AHanu3 KOHTPOJIBHOH paboThl 110 Teme: “[Ipon3BoaHas | aHAJIN3 JOMYIIEHHBIX OMIMOOK M padoTa | MHIMBUAYaJIbHBIH
Y €€ TeOMETPUUYECKUI CMBICT” HaJl UX UCIIPaBJICHHEM ompoc
IIpumeHeHue Mpou3BoOAHOI K UccaenoBaHUuI0 GyHKkuuid.(204)
47 1 Bo3zpacranne u yobIBaHNE (QYHKIIUN YMEHHE TPUMEHSTh MPOU3BOAHYI0 K | KOMOMHHPOBaHHBINMM
48 2 Bospacranue u yosiBaHue (yHKIINU HAXOKJICHUIO BO3PACTAHHS U YOBIBAHHS | KOMOMHMPOBAHHBIN
GyHKIMH
49 3 OKkcTpeMyMbl (HyHKIIUU YMEHHE TPUMEHATh MPOHM3BOAHYIO K | KOMOMHHPOBAHHEIH
50 4 OKcTpeMyMbl QyHKINT HAaX0XJICHHIO SKCTPEMyMOB (QyHKIIH KOMOMHHMPOBAHHBIH
51 5 [IpumeHeHne MPOU3BOIHON K IMOCTPOCHHIO TpahUKOB | CTPOUTH rpadpukul GyHKIMH C TIOMOIIBI0 | KOMOMHHPOBAHHBIH
dbyHKIHI MPOU3BOIHOMN
52 6 [TpumeHeHne MPOM3BOJHON K MOCTPOCHUIO T'padUKOB KOMOWHHPOBaHHBIH
byHKIMH
53 7 HawnGonbiee n HanMeHbIIee 3Ha4eHUS (QyHKITHH. YMEHHE TIPUMEHSTh MPOU3BOAHYI0 K | KOMOMHUPOBAaHHBIN
54 8 HawubOonbiee 1 HauMeHbliee 3HaYeHUS QYHKIIHU. HaXOXJIEHUIO HauOOJIbIIErO U | KOMOMHUPOBAHHBIN
55 9 HauGosbliee v HauMeHbIIee 3HAYEHUs. PyHKIHH. HaUMEHBIIEro SHAYCHHS QyHKIMHU KOMOWHUPOBAHHBIN
56 10 Hawunbonpiree n HauMeHbITIee 3HAYCHIS (DYHKITHH. KOMOWHHUPOBAHHBIMH
57 11 Haubonpiiee n HauMeHblIee 3HaUCHUS PYHKIHU. KOMOMHHMPOBAHHBIHI
58 12 Hawnbomnpimee 1 HanMeHbIIee 3Ha9eHUS (QyHKIHUH. KOMOWHHPOBaHHBIH
59 13 Haubonbiiee u HanMeHbIliee 3HAYCHUS PYHKIIHU.
60 14 Haubonpiiee n HauMeHblIee 3HaYCHUS (PYHKIHU.
61 15 Hawnbonpiee 1 HauMeHbIee 3Ha4eHUs QyHKIIHH.
62 16 HawnGonbiee n HanMeHbIlIee 3Ha4eHUS (yHKIIHH.
63 17 0000I11IeHNE ¥ CUCTEMAaTHU3alKs 3HAHU ] KOMOMHHUPOBAHHBIMH




64

18

O060011IeHNE U CUCTEMATH3ALIUS 3HAHWI

HmeTs mpeacTaBieHUEe O NMPOMEXKYTKAX
BO3pacTaHusi W YyOBIBaHUS (PYHKIIUH,
3HAKax  INPOU3BOIHOU, TeopeMe
JIOCTaTOYHOI'O  YCJIOBHA BO3PACTaHUS
GbyHKLUH, TPOMEXYTKaX MOHOTOHHOCTH
(YHKLIUHM, OKPECTHOCTH TOYKH, TOYKax
MakCUMyMa M MHUHMMyMa (QYHKIHH,
TOYKAaX  OKCTPEMyMa,  KPHUTHYECKHUX
TOYKaX; YyMETb CTPOHUTH 3CKU3 Tpaduka
(GyHKLUH, €CITH 3a]JaH OTPE30K, 3HAYCHUS
(GYHKLMH B KOHIIAX 3TOT0 OTPE3Ka U 3HaK
IIPOU3BOJHOM B HEKOTOPBIX TOYKaX
byHKIUY; OBJIAJETh YMEHHEM
MIPUMEHSTh MIPOU3BOAHYIO K
UCCIIEOBAHUIO (DYHKLUI U TOCTPOCHHUIO
rpaduKoB; OBJIAJCTH HaBBIKaAMU
HCCIEN0BAHNS B MPOCTEHIINX CIydasx
(GbyHKIMM Ha MOHOTOHHOCTb, HaXOAMTh
HauOOJBIINE U HAaUMEHBIINE 3HAUCHUS
(bYHKLUH, TOYKY nepernda u MHTEPBabl
BBIMYKJIOCTH BBEPX M BHH3

KOMOWHUPOBAHHBIN

65
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KonrtponbHas pabora Ne 2 mo rteme “lIpumeneHue
MIPOU3BOHON K MUCCIICTOBAHUIO (DYHKIIUN.”

KOHTPOJIb YCBOCHUS MaTepHrajia

WH/IMBH Ty aTTbHBIN
ompoc

66
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AHanu3 KOHTPOJIbHOM paboTh! 1o Teme: “lTlpuMeneHue
MTPOM3BOAHON K MICCIIEIOBAHUIO (DYHKIIUN.”

WHJIUBUAYJIbHBIN
onpoc

HNurerpan.(124)

67

1

[TepBooOpa3zHas.

68

[TepBooOpa3zHas.

69

IIpaBuna HaxOXAEHUS NIEPBOOOPA3HBIX

70

IIpaBuna HaXOXAEHUS TIEPBOOOPA3HBIX

71

[IpaBuia HaxoXKAEHUS IEPBOOOPA3ZHBIX

72

[IpaBuita HaxXOXIEHUS TIEPBOOOPAZHBIX

73

[Inomans KpUBOIMHENHON Tpanenuy.

74

[Inomans KpUBOIMHENHON Tpanenuy.

75

OO N|oOOghlWIN

O0001EHNE U CUCTEMATU3ALUS 3HAHUI

76

=
o

O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI

77

(BN
(BN

KontponbHas padora Ne 3 o Teme “Unrerpan”

78

[N
N

AmHanu3 KOHTpOJIbHOU paboTsl o Teme “Uurerpan’”

HmeTh nipecTaBiieHue o epBOOOpa3HOi
(GYHKIMH, CEeMEeHCTBE MepBOOOPa3HbBIX,
T pepeHIPOBaHAN u
UHTETPUPOBAHUH,

TaOIUIEe TEepBOOOpa3HBIX, IPaBHIIAX
OTBICKaHUSI  NEepBOOOpasHBIX;  YMETh
HaXOJIUTh JUIS (yHKIUH
nepBooOpasHylo, rpaduKk  KOTOpOH
NPOXOIUT Yepe3 TOUKY, 3aJaHHYIO
KOOpJIMHATAMH,  OBJAJCTh  yMEHHEM
HaXOJUTh IUIOWIAJb KPUBOJUHEUHOU
Tparnenuy, OrpaHuIeHHON rpadukamu y
=f(x)u y=g(X), orpaHHYCHHON
OpsIMBIMH X = a; X = b, oceto OX
rpagpuxkom y = f (X); ¢ mpUMEHEHHEM
(hopMyJIBI HrproTona- JleitOHua;

KOMOWHHPOBaHHBIH

KOMOWHHPOBaHHEIH

KOMOMHHMPOBAHHBIH

KOMOWHHPOBaHHBIH

KOMOMHHMPOBAHHBIH

KOMOWHHPOBaHHBIH

KOMOMHHMPOBAHHBIHI

KOMOMHHMPOBAHHBIHI

KOMOWHHPOBaHHBIH

KOMOHWHHUPOBAaHHBIN

KOMOWHHPOBaHHBIH

KOMOHWHHUPOBAaHHBIN




OBJAJeTh  HABBIKAMH penIeHus
g dhepeHIUaTbHOTO ypaBHEHUS,
YIOBIIETBOPSIOLLETO 3aJaHHOMY
YCIIOBHIO.
yJamecsi IOJDKHBI 3HATh  IIPaBHIIA
HaXOKACHUS
Kom0OunaTopuka(144)
79 1 IIpaBuso npousBeneHus UMeTh TMpeAcTaBieHue o (akropuaine, | KOMOMHUPOBAHHBIH
80 2 [IpaBuiio npousBeaeHUs HGEFCTaHOBKaX Pn, 0 4ncrne pasmeruenuil | xoMOGMHUPOBAHHBIIH
81 3 IlepecTaHOBKH An, 0 umene  couerammii  Ges | KOMOMHHPOBAHHBI
82 4 IlepecranoBku N (j”’. KOMOHHHPOBAHHBIH
MOBTOPEHUH ' 11 ; yMETb BBIYHCISATH -
83 5 Pazmemenust pasMernenus, COUCTAHMS 4 | KOMOMHHPOBAHHBIA
84 6 Pasmemenus IIepEeCTaHOBKH Ges oBTOpeHust; | KOMONHNPOBAHHBIA
85 7 CoueraHus U UX CBOMCTBA OBJIAJIETh YMEHHEM  IPUMCHEHHS | KOMOMHMPOBAHHbINA
86 8 Coueranus ¥ MX CBOMCTBA CBOWCTB pasMCUICHWI H COYCTaHHH, | KOMOMHUPOBAHHBIM
87 9 bunom HeroToHa pasnoxenus 6uroma Herotona; KOMOMHHPOBaHHBIIH
88 10 bunom HrroTona OBIANCTE ~  HABBIKAMH PCIICHIA | ¢ o \MGHHIpOBAHHbII
89 11 O06001IeHne 1 cHCTeMaTH3aNns 3HAHUH YpapHeHiH OTHOCHTEIBHO 4”{1, KOMOWHHUPOBAaHHBIN
90 12 O0001IeHNE U CUCTEMAaTH3ALMs 3HAHUT COJ-}I?PW‘HIHX BbIpaXKCHHS BUIA P, <411 KOMOWHHPOBAHHBI#H
Cu .
91 13 KontponbHas padora Ne 4 o Teme “KomOunaropuka” VHIUBUTy aJTbHBIH
ompoc
92 14 Ananm3 KOHTPOJIBHOH paboThI o TeMe WH/IMBH Ty aTTbHBIN
“Kombunaropuka” onpoc
OnemMeHThI Teopru BeposTHOCTH.(144.)
93 1 CoObITHs HmeTp mpexacraBieHHEe O CIy4alHBIX, | KOMOMHUPOBAHHBIH
94 2 Kombunanus cobbrtuii. [IpoTuBomnonoxHoe coobiTre. | AOCTOBCPHBIX u HCBO3MOXHBIX | KOMOWHUPOBAHHBIN
95 3 BeposaTHOCTH COOBITUS COOBITHSX; 00 eMHCTBEHHO BO3MOKHOM | oG HIpOBaHHbII
96 4 BeposiTHOCTD COOBITHS M PaBHOBOSMOXHOM _COObITHM, 00 KOMOMHHMPOBAHHBIHI
= JIEMEHTapHBIX COOBITHSIX, 00 =
97 5 CrnosxeHue BepoATHOCTEN . | KOMOMHUPOBAHHBIN
— 00BbETUHEHUH U TIEPECEYeHUH COOBITHIA, -
98 6 CrnosxeHue BeposITHOCTEN 0 MPOTHBOIONOKHOM COOBITHH, O KOMOMHHMPOBAHHBIHI
99 7 He3zaBucumbie coObITHS KJIACCUYECKOM onpeaciIeHuu KOM6I/IHI/IpOBaHHBII71
100 8 YMHOXKEHMS BEpOSITHOCTEN BEPOATHOCTH; YMETh BBIYUCIIATE | KOMOWHUPOBAHHBIN
101 9 CrarucTtuueckas BeposSTHOCTh BEPOATHOCTH CyMMBbI ABYX | KOMOWHUPOBAHHBIN
102 10 CratucTudeckas BEpOSTHOCTh HECOBMECTUMBIX  COOBITHH, BBIMHCIATE [0\ GurupoBaHHbIi
103 11 O0o0menne M cUcTEMaTH3alMsg 3HAHUH IO TEME: BCPOATHOCTR CYMMBI ABYX KOMOWHHPOBAHHBIH

“DneMeHThI TEOpUHU BEPOSITHOCTH .

ITPOU3BOJIBHBIX CO6I)ITI/II71, IIPUMCHATH




104 12 O0o00IIeHHe W CHUCTeMaTu3alus 3HaHui 1o Teme: | dopmyny  Bepryiim, OTIPENIEIATh | KOMOMHUPOBAHHBIN
“DJIeMEHTHI TEOPUH BEPOSTHOCTH . HE3aBHCUMOCTb  COOBITUH;  OBJIANETh
105 13 KontponbHas padota Ne 5 o Teme: “OeMeHTHI TEOPUH | YMEHHEM peaTsb 3a1a4n Ha | HHAWBUAYAIBHBIN
BEPOSITHOCTH . BBIYHCIICHHE BEPOSATHOCTH COBMECTHOTO | ONPOC
106 14 AHanM3 KOHTPOJIBHOM paboThl MO TeMe: “DIIEMEHTHI | HOSBICHUS  HE3ABUCUMBIX  COOBITHH; | HHIAMBHIYAIbHBIN
TEOPHH BEPOSITHOCTH . OBJIAJICTh HABBIKAMM ~PELICHUS 3aJla4M | OmpoC
Ha  BBIYHUCIICHHE BEPOSITHOCTU
NPOM3BENEHHUsST HE3aBUCUMBIX COOBITHH
WK COOBITHI HE3aBUCHUMBIX
B COBOKYITHOCTH.
Crarucruka. (104)
107 1 CryuaitHple BETHYUHBI MPUBOAUTh  MPHUMEPHl  CIyYalHBIX, | KOMOMHUPOBAHHBIN
108 2 Cnyqaf/']HI)Ie BEJINYNHBI JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH. KOM6HHHpOBaHHbII7[
109 |3 LleHTpanbHbIe TEHICHIHHN. Onpenensts  u HaxOMUTh CYyMMY M | xoMGHHHUPOBaHHBII
110 4 LlenTpanbHbIe TEHASHIHH. NPOM3BEACHUE  COOBITHIL.  OnpesensTh KOMOWMHHPOBaHHEIH
BEPOSITHOCTh COOBITHSA B KJIACCHUYECKOM =
111 5 Mepsl pazbpoca nosnManmy. HaXOmUTh  BEPOATHOCTE KOMOWHHPOBAHHBIH
112 6 Meps pazbpoca COOBITHS ¢ HCIONB30BAHHEM (OPMYI KOMOWMHHPOBaHHEIH
113 7 O6obuienne W cucTeMaTH3alMs 3HAHUA MO TEME | KOMOMHATOPUKH, BEPOATHOCTH CyMMbI | KOMOMHUPOBAHHBIN
“Crarucruka” JBYX  HECOBMECTHHIX  COOBITHH U
114 8 O6o0menre M CHCTEMATU3alMs 3HAHUM IO TEME | BEPOATHOCTh coObITUS, | KOMOMHMPOBaHHBIN
“CraTtuctuka’” MPOTUBOITOJIOKHOTO JTAHHOMY.
115 9 KonTtponbHas padora Ne 5 mo reme “Craructuka’ NPUBOAUTH  NPUMEPHl  HE3aBUCHUMBIX | HHIAWBHIYAIIbHBIH
coObITHii.  HaxomuTs  BEpOSTHOCTBH | OIPOC
116 10 AHanu3 KOHTPOJIbHON paboTsl 1o Teme: “CTaTucTuka” | COBMECTHOTO HACTYIUICHHUS JBYX | UHAMBHIyaIbHBIN
HE3aBUCUMBIX  coObITmd.  Haxomuts | ompoc

CTaTUCTHYECKYIO BEPOSITHOCTh COOBITHH
B OIIBITE C OOJIBIINM YHCIIOM UCIIBITAHUMN.
HNmeTh  mpeicTaBieHHE O  3aKOHE
OOJIBIINX YHCEL.

Hrorosoe moBTopenne(204)

117 1 [HeiicrBurensHele uncna. [loBropenue.

118 2 JetictBurensabie uncna. [loBTopenue.

119 3 Crenennas Gyukius. [TosTopenue.

120 4 Crenennas ¢ynkuus. [loBTropenue.

121 5 INokazatenbHas ¢yHkiwys. [TopropeHue
122 6 [lokazarenbHas Qynkuus. [loBropenne
123 7 Jlorapudmudeckas ¢pynkius. [Toropenue.
124 8 Jlorapudmuyeckas Gpyukuus. [loBropenue.




125 9 Tpuronomerpuueckue Gpopmyisl. [loBTopeHue.

126 10 Tpuronomerpuueckue popmyisl. [loBTOpenue.

127 11 Tpuronomerpudeckue ypaBHeHwus. [loBropenne.

128 12 Tpuronomerpuueckue ypaBHeHus. [loBTropenue.

129 13 Tpuronomerpuueckue ¢pynkuun. [loBropenue.

130 14 Tpuronomerpuueckre ¢pyHkiuu. [loBropenue.

131 15 IIpousBognas.  IlpumeHeHwe  MOpPOU3BOTHOM K
uccienoBanuio Gynkuun. [ToBropenue.

132 16 IIpouseognas.  IlpuMeHeHHEe  HPOM3BOAHOH K
uccnenoBanuio pynkuun. IloBropenue.

133 17 Wnterpan. [loBropenue.

134 18 WnTerpan. [loBropenue.

135 19 OneMeHTHl KOMOMHATOPHKH, TEOPUU BEPOATHOCTH,
cratuctuku. [loBTopeHue.

136 20 OneMeHThl KOMOWHATOPHKH, TEOPHUH BEPOATHOCTH,

cratuctuku. [loBTOopeHue.




