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MosscHUTEeNbHAs 3anucka

Pabouas nporpamma rno anrebpe n Hayana metemMaTnyeckoro aHanmsa gnsa 10 knacca coctaBieHa
B COOTBETCTBUMN C HOPMATMBHO-MPaBOBbIMW LOKYMEHTaAMU:

o ®defaepasbHbli KOMMNOHEHT TOCYAapCTBEHHOro CcTaHAapTa o6uwero o6pasoBaHua. Martemartumka
\npuka3z MO Poccun «O6 yTBEpXAeHMN (hefepasbHOr0 KOMMNOHEHTa rocyapCTBeHHbIX CTaHAapTOB
Haya/sibHOro o06Lero, OCHOBHOro o6wero u cpegHero (nonHoro) o6buwero ob6bpas3oBaHUA » OT
05.03.2004r. N21089 \

» [MpumepHasa nporpamma cpefHero ob6uero o6pasosaHuna no matemartuke, 2004

» T[porpammbl Anrebpa n Hayana aHanm3a 10-11 knaccel /A.I'. Mopgkosuu/, 2007.

Mpn n3yyeHUn Kypca matemaTMKu Ha 6a30BOM YpOBHE MPOLO/KAKTCA U MONy4valT pasBuTme
COlEpPXaTeNbHbIE NUHUN: «ANredpa», «DYHKUUU», «YPaBHEHUS U HepaBeHCTBa», «eomeTpus»,
«9NeMeHTbl KOMOMHATOPUKK, TEOpUM BEPOATHOCTEN, CTATUCTUKM W JIOTUKWU», BBOAWUTCH
nMHnA «Havana maTemMaTWYeCKOro aHanmsa». B paMKax YyKasaHHbIX cofepXaTenbHbIX NUHWIA
pewlarTca cnegytowme 3agaudun:

e CMCTEMaTM3auus CBEAEHWIA O ymucnax; M3yyeHme HOBbIX BMAOB YMUC/IOBLIX BbIP@XEHUI W opmyn;
COBEpLUEHCTBOBaHME MPaKTUYECKUX HaBbIKOB W BbIYNCAUTENIbHON KyNbTypbl, paclUMpeHune K
COBepLUeHCTBOBaHMe anrebpavyeckoro annapara, C)OPMUPOBAHHOIO B OCHOBHOW LUKO/E, U €ro
NMPYMEHEHNe K PeLeHN0 MaTeMaTUUYECKUX N HeEMaTeMaTUUYeCKnX 3ajay;

* pacwmpeHue M cuctemMaTusauunsa o6WMX CBeAeHUA 0 PYHKLMAX, MONOMHEHUE Kiacca M3yyYaeMblX
(DYHKLUMIA, MNNOCTPaLmsa WUPOTbl MPUMEHEHUS (YHKUWA 1S ONUCAHUA U U3YYEHUS peabHbIX
3aBUCUMOCTEN;

* M3yYeHWe CBOWMCTB MPOCTPAHCTBEHHbIX Ten, (HOPMMPOBaHME YMEHUA MNPUMEHATb MOMYyYeHHble
3HaHWA 4N pewweHnsa NpakTuYecKnx 3agay;

. pasBuTHE NpeAcTaBNeHWI A 0 BEPOATHOCTHO-CTAaTUCTUYECKNX 3aKOHOMEPHOCTAX B OKPY>XXatoLLem
MWUpe, COBEPLUEHCTBOBAHME WHTE//IEKTYallbHbIX W pPeyeBbIX YMeHWA nytem oboraweHuns
mMaTemMaTU4eCcKoro A3blka, Pa3BUTUA IOFMYECKOr0 MblLUEHUS;

. 3HaKOMCTBO C OCHOBHbIMW UAEAMU N METOAamMN MaTemMaTUyYecKoro aHaaunsa.

M3yyeHne maTeMaTMKW B CTaplleil LWKofe Ha 6a30BOM YpOBHe HanpaB/NeHO Ha [LOCTUXeHue
cnefyrowmnx Lenei:

e (popmupoBaHMe nNpeAcTaBNEHUA O MaTeMaTMKe KakK YHWUBepcaslbHOM $A3blKe HayKu, CpPefcTBe
MOLEeNMpoBaHUs ABMEHUN 1 NpoLeccos, 06 naesax u MeTogax MatemMaTuku;

* pasBUTUE JIOTMYECKOr0 MbILW/IEHNS, MNPOCTPAHCTBEHHOIO BOOOpaXeHWs, anropuTMUYECKOA
KYNbTYpbl, KOUTUYHOCTU MbILUNEHWA HA YPOBHE, HEOOX0AMMOM AN 06yUYeHUS B BbICLUER LIKOMe No
COOTBETCTBYHOLIEN CNeunanbHOCTH, B OyayLlein npodeccnoHanbHOM AeaTeNbHOCTH;

* OBJ/lafieHMe MaTeMaTUYeCKUMU 3HAHUAMU WU YMEHUAMU, HeO6XOLMMbIMW B MOBCELHEBHOM
XU3HW, ANA U3YYeHUSA LWKONbHbIX €CTeCTBEHHOHAYUYHbIX AWCUMMIMH Ha 06a30BOM YpOBHe, A/14
nonyyeHmsa obpasoBaHus B 061acTax, He Tpebyowmx yrny6neHHon MaTteMaTMUYeCcKoi NOATOTOBKY;

e BOCMUTaHWe CpeAcTBaMU MaTEMaTUKW KY/IbTYpbl TMYHOCTU; OTHOLIEHUSA K MaTeMaTuUKe Kak 4acTu
00LLeYenoBeYeCKOn KynbTypbl; 3HAKOMCTBO C MWCTOPWME pasBUTMA MaTeMaTuKW, 3BOOLUEN
mMaTemMaTUyYecKmnx uaei, NOHUMaHUSA 3HAYMMOCTU MaTeMaTUKKN 415 06LLeCTBEHHOIO nporpecca.

B paboyeir nporpamme npefcTaB/ieHbl  COAepXXaHWe MaTeMaTuyeckoro o6pasoBaHus,
Tpeb6oBaHMA K 06583aTeIbHOMY ¥ BO3MOXXHOMY YPOBHIO MOArOTOBKM 06y4aroLerocs, Buibl KOHTPONS,
a TaKXKe KOMMboTepHoe obecrneyeHme ypoka.

OCHOBHOe coflepXaHue aBTOPCKOM NporpaMmMbl MOMHOCTbIO HAWI0 OTpaXxeHWe B [aHHOM
paboueii nporpamme.

Pabouas nporpamma Kypca «Anrebpa u Hayana MatemMaTU4yecKOro aHanmsa» paccymtaHa Ha 105

yuebHbIx Yyacos \3 yaca B Hegento,35 Hegenb \.

Paboueil nporpamMoii NpeaycMOTPEHO NPOoBeAeHNEe 7 KOHTPO/bHbIX paboT.
MpeanoyTUTENbHLIMW MeTOAaMU 00yHeHUA ABNAOTCA: 0O6BACHUTENbHO-UNMOCTPATUBHLIA METOa,
PenpoAyKTUBHbIA METOA, MeTo4 Mpo6/1eMHOro WM3N0XKeHWUS, 4aCTUYHOMOWUCKOBLIA MeToj, pelleHune
3afay; paboTa C KHWIOW, AeMOHCTpauus Tabnuu, Mogeneid M Ap., UCNOMNb30BaHWE TEXHUYECKMX
CPeAcCTB.
dopMbl paboTbl Ha YPOKe: (hpOHTaNbHasA, rpynnosas, napHas, UHANBUAYabHaS.



CpeactBa 06y4veHUs: yyebHble MOco6Ms, yuebHble 1 METOAMYECKME MaTepuasbl, AEMOHCTPaLNOHHOe
obopyfoBaHue, HarnsfHble NOCO6USA, KOMMbIOTEP, WHTEPaKTUBHas [A0CKa, MNPOeKTop, UU{poBble
obpas3oBaTenbHble pecypcbl 1 ap.

KomMmnboTepHOe obecrneyeHme ypoka.

B TemaTuueckom pasgene pabouyeii nporpammbl CMAAHUMPOBAHO MPUMEHEHUE UMERLLUXCS
KOMMbIOTEPHbIX NPOAYKTOB: AEMOHCTPALMOHHbIA MaTepuan, 3afaHnsa 4na YCTHOro onpoca yyawmxcs,
TPEHVPOBOUHbIE YNPAXHEHNSA, a TaKXe pa3/InyHble 3N1eKTPOHHbIE YUEOHNKN.

[JeMOHCTpaLVOHHbI MaTepuan (cnangbl).

Co3paetcad C Uenblo  06ecnevyeHMss HarnsigHOCTM MNpUM M3YYEHMM HOBOTO MaTepumana,
MCMOMb30BaHNA MpU  OTBeTax yvawmxcs. [IpMMeHeHMe aHuMauuMuM Mpu  COo3A4aHuyM  Takoro
KOMMNbIOTEPHOTO MPOAYKTa MO3BONSET paccMaTpuBaTb BOMPOCHI MaTemMaTU4YeCKol Teopunm B
ABWXEeHUN, obecneynBaeT APYroi MOAXOA K WM3YYEHUID HOBOFO MaTepuana, Bbl3blBaeT WHTEpeC Yy
yualumxcs.

Mpy pewweHnmn NO6bIX 3agay MCNOMb30BaHWe rpaUUecKoi MHTepnNpeTaunn yCnoBums 3agaumn, ee
peLleHns No3BONAET yYalUMCS NMOHATb MaTeMaTUYECKYIO MAet peLleHns, 6osee rny60KO OCMbICIUTb
TEOPeTUYECKNIN MaTepran no JaHHON Teme.
3agaHusa onsA ycTHOro cyeta.

3TN 3agaHUs [JaloT BO3MOXHOCTb B YCTHOM BapuaHTe OTpabaTbiBaTb pa3/vyHble BOMPOCHI
TEopun N NPakTUKW, NPUMEHAA MPUHLMUNbI HArNAAHOCTU, AOCTYMHOCTU. X MOXHO MCNONb30BaTbh Ha
NO60OM YpOKe B peXume yuumTenb - YYEHWK, B3aMMOMNPOBEPKW, a TakXKe B BUAE TPEHMPOBOYHbIX
3aHATUIA.

DNEeKTPOHHbIE YUEOHUKN.

OHM UCNONL3YKTCA B KayecTBe BUPTYya/lbHbIX 1abopaTopuii Npu NpPOBEAEHUN MPaKTUUYECKUX
3aHATUIA, YPOKOB BBEAEHWS HOBbIX 3HAHWA. B HMX 3aKNtO4YeH 6O0NbLIOK TeopeTMYecKuUid Matepuan,
MHOrO TPeHaXXepoB, NPaKTUYECKUX W WUCCNeA0BaTENbCKUX 3afaHWiA, CNpaBOYHOro Martepuana. Ha
NHO60OM U3 YPOKOB BO3MOXHO MCMOJIb30BaHUE KOMMbKOTEPHBLIX YCTHbIX YMPaXHEHWUA, NPUMEHeHMe
TpeHaxkepa YCTHOr0O cyeTa, YTO aKTUBU3MPYET MbICAIUTE/bHYIO AeATENbHOCTb y4valluxcs, pasBuBaeT
BbIYMC/INTENbHbIE HABbIKW, TaK Kak No3BOSAET OCYLLECTBUTb MHON MOAXOA K N3y4Yaemoli Teme.

B paboyeii nporpamme npeAcTaBNeHbl COAEPXaHWe MaTeMaTuyeckoro o06pa3oBaHus,
Tpeb6oBaHUs K 0643aTeIbHOMY ¥ BO3MOXHOMY YPOBHIO MOAFOTOBKM 06Yy4aroLwerocs, Buabl KOHTPONS,
a TaKXKe KOMMbOTepHOe 06ecneyeHmne ypoka.

Meparornyeckne  TEXHONOTMW:  TEXHONOTUW  YPOBHEBON  AuddepeHumaymm,  371EMEHTbI
NHMOPMALMNOHHBIX TEXHONMOTWIA, TEXHONOTUN KOMNEHCUPYHOLLErO 00YyUeHUs.

Wcnonb3yemble (opMbl, CMOCOOGbI W CpeacTBa MPOBEPKM UM OUEHKM 06pas3oBaTebHbIX
pe3ynbTaToB

OueHKa 3HaHMWIi-CMCTeMaTUYECKUA MpoLecc, KOTOPbIA COCTOMUT B ONpPefeneHnn CTeneHu
COOTBETCTBUA WMMEIOLLNXCA 3HAHWUWA, YMEHWI, HaBbIKOB, NpefBapuUTe/IbHO MNiaHMpyeMbiM. [lpouecc
OLUEHKN BKMKOYaeT B cebs TakMe KOMMOHEHTbI: onpeAeneHune Lenein obyyvyeHUs; BbI6GOP KOHTPONbHbIX
3aflaHnii, NpoBEePAOLWMX AOCTMXKEHME 3TUX LUenei; OTMETKY WAM Apyroin cnocob BblipaXeHus
pe3ynbTaToB MPOBEPKU. B 3aBMCMMOCTM OT MOCTaBEHHbIX LeNeid no-pasHOMY CTpOUTCA nporpaMma
KOHTPONS, Nog6bupatoTcs pas/IMYHbIE TUMbl BOMPOCOB W 3afaHWil. HO NpUMeHeHne NPUMEPHbIX HOPM
OLEHKN 3HaHWI [AONMXHO BHECTU efMHO06pasne B OLEHKY 3HAHWUI U YMEHUI yyalluxca u chenatb ee
6onee 06BLEKTUBHON. puMepHble HOPMbl NPeACTaBAAT OCHOBY, WUCXOAA W3 KOTOPOM, Yy4uUTenb
OLIEHVBAET 3HAHMNA U YMEHUS yUalnXCs.

CogepxaHue M 06bemM MaTepuana, noA/exallero nNpoBEpPKE W OLEHKe, onpegenstoTcs
NporpaMmMoi no mateMaTuke Ans CpeAHel WKoNbl. B 3agaHna Ans NpoBepKu BKAKOYAKTCA OCHOBHbIE,
TUNNYHbIE U NPUTOM Pa3IMUYHOM CNOXHOCTM BOMPOCHI, COOTBETCTBYHOLLME MPOBEPSAEMOMY pa3geny
nporpammbi.

OCHOBHbIMK (hopMaMy MPOBEPKW 3HAHUI N YMEHUI yyalMxcsa No MaTeMaTuKe B CpeaHeit
LWKONe ABMAKTCA OMPOC, 3K3aMeH, 3ayeT, KOHTpPo/bHas paboTa, camocTosiTenbHas paboTa,
TecTMpOBaHMe, MPoOBepoyvHas paboTa, NpoBepKa MUCbMEHHbIX AOMalHMX paboT Hapsgy C
KOTOPbIMA NPUMEHSIOTCA M apyrve (opmbl NPoBepku. py 3TOM Yy4UTbIBAeTCHA, YTO B HEKOTOPbIX
Cyyasix TOMbKO YCTHbIA OMPOC MOXET AaTb 60nee MOMHble MPEeACTaBAEHUS O 3HAHUAX U YMEHUAX
yyalimnxcs; B TOXXe BpeEMS MUCbMeHHas paboTa NO3BOMSET OLEHUTb YMEHME y4yalluxca nanaratb CBOU
MbICIM Ha GymMare; HaBblK FPaMOTHOIO 0()OPMAEHNS BbIMONHSEMbIX UMW 3aaHIA.
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Mpn OueHKe YCTHbIX OTBETOB M MUCbMEHHbIX PaboT yuynTeNnb B NEPBYHO OYepefb yUuTbiBaeT
MMeloLnecs y ydaleroca ¢akTuyeckue 3HaHUA W YMEHMUSA, WX TMOMHOTY, MNPOYHOCTb, YMeHue
NPYMEHATb Ha NPaKTUKE B Pas/IMyHbIX CUTyauusx. Pe3ynbTaT OLEHKW 3aBUCUT TaKXe OT Hannmuuna u
XapakTepa A0oNYLeHHbIX NOTPeLIHOCTEN.

Cpefy NOrpeLwwHoOCTen BbIAENATCA OWMOKN, HEAOYETbl U MeSIKMe MOrPeLlHOCTH.
MorpewHoCTb cumTaeTca OLIMOKOM, ecnnm OHa CBUAETE/NIbCTBYET O TOM, YTO YYEHUK He OBfajen
OCHOBHbIMMN 3HAHUAMU, YMEHUAMU U UX MPUMEHEHMNEM.

K HegoyeTaM OTHOCATCA NOrPewwHOCTM, CBUAETENbCTBYHOLWME O HEAOCTAaTOYHO MOMHOM WK
HefOCTaTOYHO MPOYHOM YCBOEHWW OCHOBHbIX 3HAHWI W yMEHWA uan 06 OTCYTCTBUM 3HAHWIA, He
cunTaloLMXca B COOTBETCTBMM C NMPOrpamMoil OCHOBHbIMU. K Hego4yeTam OTHOCATCA MOrPeLIHOCTH,
00BACHAIOLLMECSH PAaCCEAHHOCTLIO UM HELOCMOTPOM, HO KOTOPbIE HE MPUBEN K UCKAXKEHWIO CMbICNa
MONYYEHHOr0 YYEHMKOM 3ajaHua unu cnocoba ero BbINOAHEHUS. [pammaTMyeckas OLWNOKa,
JonyleHHas B HanMcaHUM W3BECTHOrO y4yalleMycs MaTemMaTU4ecKoro TepMmnHa, HebpexxHas 3anuchb,
HebpeXXHOe BbIMO/THEHME YepTeXa CUMTAKTCA HEAOUYETOM.

K MenkKuM norpewHoCTAM OTHOCATCA MOrPewHOCT B YCTHOM W MUCbMEHHOW pedyun, He
NCcKaxarouime cMbicna 0TBeTa UMW pelleHuns, cnyyaliHble ONUCKN 1 T. M.

Kaxgoe 3afaHve 419 YCTHOro onpoca UM NUcbMeHHONM paboTbl NpeacTaBnseT TeopeTUYecKuni
BOMPOC UNu 3agauvy.

OTBeT Ha BOMPOC cyMTaeTca Oe3ynpeyHbIM, ecni ero Ccojep)aHue TOYHO COOTBETCTBYET
BOMpPOCY, BK/OYAeT BCE HeO6XOA4MMble TeopeTuyeckue CBeAeHUS, 06O0CHOBAHHbIE 3aK/HUYEHUS |
NOSACHAIOLLME MPUMEPbI, @ ero N3N0XKeHNe N 0hopMIEHNE OT/IMYAKOTCA KPAaTKOCTbIO U aKKypaTHOCTbIO.

PelleHne 3afayum cumTaeTca 6e3ynpeyHbIM, ecin NoyyYeH BEPHbI OTBET MPWU NpaBu/IbHOM X0Ae
peweHuns, BblbpaH COOTBETCTBYHLWMIA 3agadye CNoco6 peweHus, nNpaBWIbHO  BbIMOMHEHbI
Heob6XxoMMble BbIYMCNEHMA 1N Npeobpa3oBaHmns, NOC/eL0BaTe/IbHO U aKKypaTHO OPOPM/IEHO peLleHue.
OueHKa oTBeTa yd4allerocs npu YCTHOM OMPOCe W OLEHKA MWUCbMEHHON KOHTPOMbHOW pPaboThl
NpoBOANTCS MO NATMGANNLHON CUCTEME.

OugeHKa YyCTHbIX 0TBETOB:

OTBeT OUeHUBAETCA OTMETKON “5”, ecin yyawuiics:

* TMOSIHOCTLK pPaCKpbIN COAepXaHMe MaTepuana B 06beme, NpPeayCMOTPEHHOM MNPOrpammoi 1
YUYEOHUKOM;

* VW3I0XWI MaTepuan rpamoOTHbIM A3bIKOM, TOYHO WMCMNO/Mb3YyS MaTeMaTU4YecKyr TepMUHONIOTUI0 U
CUMBOJIMKY, B ONpefe/IeHHON N0rMyYecKo NocnefoBaTe/ibHOCTY;

* MpaBU/IbHO BbINOMHWUA PUCYHKW, YepTeXu, rpadunkun, CoOnyTCTBYOLLINE OTBETY;

* MoKasa/sl YMeHue WIICTPMPOBaTh TEOPUNO KOHKPETHbIMW MpuMepamMun, MNPUMEHATb B HOBOWA
cUTyaumu nNpu BbINOSIHEHNUN NPAKTUYECKOro 3ajaHus;

* MNPOLEMOHCTPMPOBAS YCBOEHME paHee M3YUYEHHbIX COMYTCTBYHOLWMX BOMPOCOB, CHOPMUPOBAHHOCTb
N YCTONYMBOCTb UCMONb3YEMbIX NPU OTBETE YMEHUI U HaBbIKOB;

* 0TBeYan caMoCToATeNbHO, 6€3 HaBOAALMX BOMPOCOB YUnUTENS.

OTBeT OLUeHMBaETCA OTMETKOM “4”,

ecnu yAoBneTBopseT B OCHOBHOM TpebOBaHWSM Ha OUEHKY “5”, HO MpuM 3TOM WUMEET OfMH U3

HeL04YeToB:

* B U3N0XEHUN fonyuieHbl Hebonbwmne MNpobenbl, He UCKas3uBLUME MaTemMaTU4ecKoe cogepkaHue
OTBETQ,;

e fonyleHbl 1-2 Hego4yeTa NpPU OCBELLEHMM OCHOBHOMO COAepXXaHua OTBeTa, UCMpPaB/iEHHble MOcne
3amMevyaHusa yuuTens;

e [onyLeHbl owmnbka nnn 6onee ABYyX HeLOYETOB MPU OCBELLEHUN BTOPOCTENEHHbIX BONPOCOB UMW B
BbIKNafgKax, Ierko NCNpaBNeHHbIE MOCNE 3aMeyaHuns yunTens.,)

OTBeT oLUeHMBaeTCsl OTMETKON “3”, ecnu:

* HEMOMHO PacKpbITO CoAepXXaHue maTepuana (CoAep)KaHwe WM3N0XEHO (parMeHTapHO, He Bcerpga
nocnegosaTesibHO), HO MOKas3aHO 06Liee NOHUMaHWEe BOMpoca U NPOLEMOHCTPUPOBAHbLI YMEHUS,
[OCTaTOYHble AN fa/ibHEeNLWero yCBOEHMUA NporpaMmsl;

* MMENUCb 3aTpyAHeHUs WAM [ONYLLeHbl OWMWMO6KM B ONpeAeneHUn MNOHATUIA, WUCNO/b30BaHUK
mMaTemMaTM4ecKO TEepPMUHONOMNKN, 4YepTexax, BblKNafKax, WCMpaB/fieHHble MOCAe HECKO/IbKUX
HaBOAALLMX BOMPOCOB yunTens;



* YYEHWK He ChpaBuaca C TMPUMEHEHMEM TeOpMM B HOBOW CUTyauuum NPy BbINOTHEHWM
NPaKTUYecKoro 3afaHus, Ho BbINOMHWA 00653aTeNlbHOe 3aJaHue.

OTBeT OUEeHMBaETCSH OTMETKOW “2”, ecnu:

* He pacKpbITO cofepXaHue yyebHOro marepuana;

e O06Hapy>XeHO He3HaHWe WAW He MOHWUMAaHWE YYEeHWKOM OOfblUeil UM Hambonee BaXXHOW 4vacTu
yuyebHOro matepuana,

e fonyuieHbl OWKNO6KM B ONpefeSieHUN  MOHATMA, TMPU  WUCMNOJSIb30BAHUW  MATEMAaTUUYECKOM
TEPMUHOMOTNN, B PUCYHKaX, YepTexax WM rpaukax, B BblKnagkax, KOTOpble He WCMpaBneHbl
noc/e HeCKONbKNX HaBOAALLMX BOMPOCOB YUUTENS.

OueHnBaHWE NNUCbMEHHbIX paboT:

Mpun npoBepKe NUCbMEHHbIX PaboT N0 MaTemaTuKe ClefyeT pa3ninyatb rpyoblie U Herpyoble OLWNOKN.

K rpy6biM owmn6Kam OTHOCATCS:

e BbIYMCNUTENbHbIE OWIMOKM B MpMMepax v 3agavax;

e OWMBKM Ha He3HaHMe NOpPsigKa BbINONHEHUS apUPMETUUYECKNX AEACTBUIA;

* HenpaBWbHOE pelleHMe 3afayn (NPonyck AeACTBWIA, HeNpaBW/IbHbLIA BbIGOP AEWCTBUIA, NULLIHEe
AeincTeue);

* HefoBefeHME [0 KOHLA pelleHmns 3afadun nnm npumepa;

* HeBbIMOMIHEHHOE 3a/iaHue.

K Herpy6biM owMb6Kam OTHOCATCA:

* -HepauuoHaNbHble NMPUEMbI BbIYNCIEHNIA;

* - Henpasu/ibHasf MOCTaHOBKA BONpPOCa K AeNCTBUIO NPU PELUEHNN 3a[auu;

* -HeBepHO CPOPMYIMPOBaHHbLIA OTBET 3afauu;

* -HenpasBuW/IbHOE CMUCbIBAHWE JAHHbIX YMCEeSl, 3HAKOB;

* -HefOBefeHMe [0 KOHLa npeobpa3oBaHuii.

Mpy OLEHKe MUCbMEHHbIX PaboT CTaBATCA CnefyloLine OTMETKMN:

“5”- ecnn 3afaum pelleHbl 6e3 oWwmnoboK;

“4”- ecnu gonyuleHbl 1-2 Herpyoble OWNGOKK;

“3”-ecnun gonyuleHbl 1rpy6as n 3-4 Herpy6ble OWNOKN;

“2”- He3HaHWe OCHOBHOrO MPOrpaMMHOro MaTepuana WANM O0TKa3 OT BbIMNOMHEHUSA Y4YebHbIX

0653aHHOCTEN.

OueHnBaHMe TECTOBbLIX paboT:

“5”- ecnn HabpaHo oT 8140100% OT MakCcMMaiibHO BO3MOXHOIo 6anna;

“4”- 01 6180 80%);

“3”- 01 51 fo 60%;

“2”- no 50%.

MpenogaBaHne Kypca OpMeHTMPOBAHO Ha UCnosib3oBaHne ¥ MK, B KOTOPbI BXOAAT:

e Anrebpa n Hayana aHanu3a. YuebHuk ana 10-11 knaccoB 06uie06pa3oBaTenbHbIX YUpexaeHui. /

A.l'. MopgkoBuy- M., MHemo3sunHa, 2009.

e Anrebpa v Havyana aHanmsa. 10-11 knacchl. 3agavHuK Ana 06uieobpa3oBaTenibHbIX YUpexxaeHuii. /

A.l". Mopgkosud, T.H.MuwyctnHa, E.E; TynbunHckaa -M., MHemo3uHa, 2009.

 Mopakosuu A.I'. Anrebpa n Hayana aHanmsa.10-11.MeToamnuyeckoe nocobue ana yuutens- M.,

MHemo3uHa, 2005.

CopepxaHue

1. TpuroHomeTpuyeckue PyHKLUKM. (28 yacos)

Pasgen matematuku. CKBO3Hasd NUHUA.

e OYHKUNK
O6s3aTeNbHbIA MUHUMYM COLepXaHns obpas3oBaTe/ibHON 06nacTM MaTemMaTuKa
» PagunaHHas mepa yrna. MoBopoT TOUYKM BOKPYT Hayana KoopAuHaT.
» OnpegeneHne cnHyca, KOCMHYCa U TaHreHca yrna.
» 3HaKu CMHyCa, KOCUHYCa W TaHreHca yros.
* OCHOBHble TPUTOHOMEeTpUYeCcKMe HOPMYbl.
* TpuroHomeTpuyeckue TOXaeCTBa.
* TpuroHomeTpuyeckme QyHKLUN.



TpeboBaHUS K MaTemMaTMUYeCKON NOArOTOBKeE
YpoBeHb 0643aTe/IbHOM NOArOTOBKN 00y4atoLLLerocs

YMeTb HaxofAuTb 3HAYEHWUS CMHYyCa KOCWMHYcCa, TaHreHca yrna Ha OCHOBe onpefeneHuid, ¢
MOMOLLbI0 KanbKynaTopa v Tabnuy,.

BbINONHATb TOXAECTBEHHbIE NPeo6pasoBaHNS TPUTOHOMETPUYECKMX BbIPAXKEHWIA C NOMOLLbHO
CNpaBOYMHOro MaTepuana

3HaTb CBOWCTBA TPUTOHOMETPUYECKUX (DYHKUUA Y ~ cosx’ Y ~sinx’ Y ~ Y~ct& un
yMeTb CTPOUTb UX rpaduKw.

YpoBeHb BO3MOXXHO MOArOTOBKWN 06y4atoLLLerocs

YMeTb HaxofAWTb 3HAYEHMS CMHYyCa KOCWMHYCa, TaHreHca yrna Ha OCHOBe onpefeneHuid, ¢
MOMOLLbI0  KaNlbKynsTopa W Tabnuu. BbINOAHATL  TOX/AECTBEHHble NpeobpasoBaHus
TPUTOHOMETPUYECKUX BbIPaXKEHUIA.

YMeTb NPUMEHSATb TPUTOHOMETPUYECKMe hOpMYy bl NPY PeLIeHNI NPaKTUYeCKMX 3a4a4

o . ¥ —COSX, —S11X, =t
3HaTb CBOWCTBA TPUTOHOMETPUYECKUX (DYHKLMIA ¥ ¥ 7= %%y yMeTb
CTPOUTbL MX rpauKn. Y MeTb BbINMOMHATL NPeo6pa3oBaHmMs rpadurKoB.

YpoBeHb 0643aTe/IbHOM NOAFOTOBKU BbIMYCKHUKA
e Bbluncnute sin 135°.

o . 71
* Hangute cosx, ecnm sinx=0,8 n —<x <.

*MocTpoliTe rpauK PyHKLUN y = 2COSX.

* CpaBHUTe umncna tg\ u tg3
YpoBeHb BO3MOXXHOW MOAFOTOBKN BbIMYCKHUKA

ﬁl’ a _ 3
» Haigute tg—, ecnim cosa =—_ uM —<a <.
2 5 2

o ICOSX I .
 [MocTponTe rpank PYyHKUNUU Yy = --—---—- N BbISAICHUTE €e CBOWCTBA.

sinx

2. TpuroHomeTpuyeckune ypaBHeHums. (10 yacoB)
Pasgen matematnkn. CKBO3HasA NNHUA.

YpaBHEHUA N HepaBeHCTBA.

O6s3aTeNibHbIN MUHUMYM COfepXaHNa obpasoBaTesibHON 06n1acTu MaTemMaTmMKa

TpUroHoMeTprUecKne ypaBHeHUst sinx=a, cosx=a, tgx=a, ctgx=a.
PelueHVe TPUTOHOMETPUYECKUX YPaBHEHNIA.
MpocTeliline TPUTOHOMETPUYECKME HEPABEHCTBA.

TpeboBaHUS K MaTemMaTMUYECKON NOArOTOBKeE
YpoBeHb 0653aTeIbHOM NOArOTOBKM 006y4yatloLlerocs

YMeTb pewatb NPoCTeiiline TPUrOHOMETPUYECKUE YPABHEHMS.

YpoBeHb BO3MOXXHO NOArOTOBKKU 06y4aroLLerocs

YMeTb pewaTb TPUTOHOMETPUYECKIE YPABHEHUS.
OBnafeTb HEKOTOPbIMMK MpUemMamMiyt peLleHnst TPUTOHOMETPUYECKMX YPaBHEHMWIA.

YpoBeHb 06513aTeIbHON NOAr0TOBKM BbINYCKHUKA
» Halignte KOpHM ypaBHeHUs 2sinx = 1, npuHagnexauine otpesky [0;2n-].

* Pewwute ypaBHeHue: a) 1+tg-j =0; 6)cos2x- 2cosx = 0.

Y poBeHb BO3MOXHOW MOATOTOBKW BbIMYCKHUKA
* HailgnTe KOpHU ypaBHeHUs 2sin3x = ->/2, npuHagnexawue otpesky [-2;2].

» PewnTe ypaBHeHue: 2n/3 sin x + 4sin x mos x = 0.

3.MpeobpazoBaHne TPUTOHOMETPUUECKUX BblpaXKeHWit. (16 yacoB)
Pasgen matematuku. CKBO3Hasa INHUA.

Bbluvcnenmsa n npeobpasosaHums



O6s3aTeNibHbI MUHUMYM cOfiepXXaHUs obpasoBaTenbHOM 061acTV MaTeMaTmKa
e CWHYC, KOCUHYC, TAHFEHC N KOTAHTeHC CYMMbl 1 Pa3HOCTW apryMeHTOB.
e CWHYC, KOCMHYC, TAHT€HC U KOTaHTeHC BOINHOrO yrna.
e CyMMa 1 pa3HOCTb CMHYCOB, KOCUHYCOB, TAHFEHCOB WU KOTAHT€HCOB.
» [peobpa3oBaHNs NPOCTEALLNX TPUTOHOMETPUYECKNX BblPXKEHWA.
TpeboBaHMA K MaTeMaTU4YeCKOM NOATOTOBKE
YpoBeHb 06583aTeIbHOM NOArOTOBKM 06y4yatloLlerocs
*  BbINONHATb TOXAECTBEHHbIE NPeobpasoBaHNA TPUTOHOMETPUYECKUX BbIPAXXEHNA C MOMOLLbHO
CNpaBOYHOro Matepuana.
*  YMeTb HaxoguTb 3HAYEeHWS TPUTOHOMETPUYECKUX BbIP@KEHWIA; MONb30BATbCA OLEHKON U
NPUKNAKON MPU NPaKTUYECKMX pacyeTax.
YpoBeHb BO3MOXHOIM NOAFOTOBKN 06y4varoLLerocs
*  YMeTb HaxoAuTb 3HAYeHWA CUHYCa KOCWMHYcCa, TaHreHca yria Ha OCHOBE OnpefesnieHui, ¢
NMOMOLLbI  KanbKynatopa W Tabnuy. BbINOAHATL  TOXAECTBEHHble  MNpPeobpa3oBaHus
TPUTOHOMETPUYECKUX BbIPXKEHWIA.
*  YMeTb NPUMEHATb TPUTOHOMETPUYECKME (DOPMYNbl NPY PELLIEHUN MPaKTUYECKMX 3afau.
YpoBeHb 06513aTeIbHOM NOATOTOBKN BbIMYCKHUKA

2n/3 sin 15° cos 15°

e Bbluncnure:

sina +sin3a
» loKaXxuTe TOX/EeCTBO: =tg2a.
cosa + cos ba

YpoBeHb BO3MOXHOW MOArOTOBKN BbINYCKHUKA

e Bbiyncnure:

o a 3
e Hangnte th,ecnm cosa =—5 n E<a<n.

» Haiignte HavMeHbLLEee 1 HanbosbLuee 3HaYeHne PYHKLUMM Y =Sin X - >/3 COSX.
4.MpounssogHasd. (37 yacos)
Pasgen matematnku. CKBO3Hasa IMHUA.
e PyHKUUM
O643aTenbHbIA MMHUMYM COflepXKaHUA obpa3oBaTe/nlbHOW 06n1acTn maTtemaTuKa
o T[loHATWE 0 Npefene v HeNnpepbIBHOCTU (PYHKLUN.
* T[loHATVE NPOM3BOAHON.
» [lpomn3BofgHas CTeNeHHON PYHKLMK.
» [lpou3BofgHas CyMMbl, NPOU3BEAEHNA N YACTHOTO ABYX (DYHKLUIA.
* [lpon3BofHbIE TPUTOHOMETPUYECKUX (PYHKLUNA.
TpeboBaHUA K MaTemMaTU4YeCKOM NOAFOTOBKE
YpoBeHb 0653aTeIbHOM NOArOTOBKM 06yyatoLlerocs
* YMeTb BbIYACAATb MPOU3BOAHbLIE 3/IEMEHTAPHbLIX (YHKUMWIA, wucnonbsys CrpaBOYHbIE
maTepmansl.
* YMeTb UCCNeAoBaTb B NPOCTEALINX CAyYasxX PYHKLMM HA MOHOTOHHOCTb.
*  YMeTb HaX04MTb Hanbo/bLLINE N HAUMEHbLUNE 3HAYEHUSA (YHKLUIA.
YpoBeHb BO3MOXHOW NOAFOTOBKM 06yyatoLlerocs
» OBnagetb NOHATMEM NPOU3BOLHOM (BO3MOXHO Ha Harfga4Ho - UHTYUTUBHOM YPOBHE).
e OCBOUTb TEXHUKY AnthdepeHLNpOBaHMA.
*  YMeTb HaX04WUTb NPOU3BOLHYH CNOXHOW (PYHKLMK.
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e YMeTb MCNONb30BaTb MPUOBPETEHHbIE 3HAHWA W YMEHWSA B NMPAKTUYECKON  AesATeNbHOCTU U
MOBCEAHEBHOM >XU3HU [NA peleHna MpUKNagHbiX 3agady, B TOM 4UC/e COLManbHO -
39KOHOMUYECKNX N (HU3UYECKUX, HA HanbOsbluee N HaVMeHbLLEe 3HAYeHWUS, Ha MPOXOXAEHMe
CKOPOCTM U YCKOPEHMUA.

YpoBeHb 0643aTe/IbHOM NOAFO0TOBKM BbIMYCKHMKA
 Haiignte npou3BOAHYH (YHKLMN:

a)y =2x3-9:+ 12, 6)>,=sin3x; B)Y =y[x-x2
* Bbluncnute nponsBogHy0 gyHkumm /(x) =2xr-3x +5

B TOuke X0=1
YpoBeHb BO3MOXHOW MNOAFOTOBKWN BbIMYCKHMKA
e Harignte Npon3BOgHY (DYHKLUK:

sin x - COSX

6)y =

* 3agalite opmynoi xoTs 6bl 0AHY yHKUMO / (X), ecnm fix) =1- cosx.
5.0606uatoLLee noBTopeHne. (14 yacoB)
Pazgen matematnku. CKBO3HasA IMHUA.
* Yucna u BblYnCNEHUA
* BbluncneHus n npeobpasosaHus
* YpaBHeHUA N HepaBeHCTBa
e DyHKUUK
O643aTebHbIA MUHUMYM COflepPXKaHNs 06pa3oBaTe/ibHOM 061acTNU MaTemaTuKa
*  OCHOBHblE TPUTOHOMETPUYECKME POPMYIbI.
e TpuroHomeTpuyeckme QPyHKLNN
* OCHOBHbIe CBOWCTBA (PYHKLWA.
* PelweHne TPUTOHOMETPUYECKUX YPaBHEHUI.
* [pocTeliwne TPUTOHOMETPUYECKNE HEPABEHCTBA.
* TloHATVME NPOU3BOLHOMN.
* [lpomn3BofHas CTeneHHOW PYHKLNN.
» T[lpaBuna gugdepeHunpoBaHus.
* [1pon3BOfHble TPUTOHOMETPUYECKUX (PYHKLMWIA.
» [loHATVE 0 Npefene v HenmpepbIBHOCTU (PYHKLUW.
¢ MexaHW4Yeckuii 1 reoMeTpUYeCcKnin CMbIC/1 NPOU3BOSHONA.
*  WccnegoBaHue hyHKUMIA, NOCTPOEHME UX TPAIMKOW C NOMOLLbIHO NPOU3BOALHOIA.
TpeboBaHUA K MaTeMaTU4YeCKON NOArOTOBKE
YpoBeHb 0653aTeNIbHOM NOArOTOBKW 06y4yaroLLerocs
* YMeTb NPOU3BOANUTL BbIYNCNEHUSA C AeACTBUTENIbHBIMU YUCIAMMW.
* YMeTb BbIMOMHATL TOXAECTBEHHble MNpeo6pa3oBaHNs TPUTOHOMETPUYECKUX BbIPKEHUA C
MOMOLLbK CNPaBOYHOro maTepuana
* YMeTb peliatb HeC/IOXHble anrebpanyeckne, TPUrOHOMETPUYECKME YPAaBHEHUSA, HEPABEHCTBA.
* 3HaTb OCHOBHble CBONCTBA (PYHKLMIA N YMETb CTPOUTb UX FPatinKK.
* YMeTb HaxouTb NPON3BOAHbIE (DYHKLMI, NONb3YACh NpaBuiaMu guiphepeHLMpoBaHms.
* TloHVMMaTb MeXaHUYeCKUi 1 reoOMeTPUYECKUA CMbICIT NPOU3BOAHOMN.
* TpvMeHATb NPOU3BOAHbIE AN UCCNef0BaHUSA (DYHKLUUIA M MOCTPOEHUA UX rPauKoB B HECOXKHbIX
cryyasx.
YpoBeHb BO3MOXHOI MOArFOTOBKKN 06y4atoLLLerocs
* YMeTb NPOU3BOANUTL BbIYMCIEHUSA C ENCTBUTENbHBIMY YUCNAMW.
* YMeTb BbIMOJIHATL NPeo6pa3oBaHNA TPUTOHOMETPUYECKUX BblPaXKEHWIA.
* YMeTb pewatb anrebpanyeckue, TPUTOHOMETPUYECKME YpPaBHEHWSA, HEPABEHCTBA M WX CUCTEMBI,
NPUMEHAS Pa3/INYHble METOAbI UX PELUEHNIA.
* 3HaTb OCHOBHble CBOWCTBA PYHKLWIA U YMETb CTPOUTb UX rpaMkh. YMeTb NMPUMEHATb CBOWCTBA
(DYHKUWIA NPU pelleHnm pa3inyHbIX 3asay.
* OBnafeTb NOHATUEM HENPEPLIBHOCTU PYHKLWIA, MOHATUEM NPOU3BOLHONA.
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» OCBOUTb TEXHUKY ANGHEPEHLUPOBAHNA. YMETb HAXOANTb NPOU3BOLHYHO CIOXHON PYHKLNN.

* OCBOMTb TEXHUKY AndepeHLMpoBaHUA. YMETb HaXOAUTbL MPOU3BOAHYIO CIOXHOW (DYHKL MK,

e HayuuTbca nNpuMeHATb AuddepeHUnanbHOe WCUYUCIEHMNE ANA WUCCef0BaHUSA 3MEMEHTapHbIX U
C/TIOXHbIX PYHKUWUA 1 NOCTPOEHUS UX rpafuKoB.

* lMcnonb3oBatb NPUOGPETEHHbIE 3HAHUSA N YMEHUA B MPaKTUYEeCKOW AeATeNbHOCTU U NOBCEAHEBHON
XXU3HW AN1A pelleHns NpuKnagHbixX 3agad, B TOM YMCle COLNanbHO-9KOHOMUYECKUX N (PU3NYECKUX,
Ha HanboNbLUNe N HAMMEHbLUME 3HAYEHUSA, HA HAXOXKEHME CKOPOCTU U YCKOPEeHUS.

YpoBeHb 0653aTe/IbHON NOAFOTOBKM BbIMYCKHNKA

. bn 2N ronn
e  Bbluncnute S|n--4---cos ------ tv

1- sinda
sin2a K1+ sin2a)

e Pewnte ypaBHeHMe: 2sin2x +sinx = 0.

YNpoCTUTe BblpaXeHue:

* Haignute o6nactb onpegeneHns GyHkuun / (x) = _X*2
X'-2x+1
. Haingute nponssogHyto yHKUWiA: a) X5+ 5X; 6)12x7-45.
YpoBeHb BO3MOXHOM MNOAr0OTOBKW BbIMYCKHUKA
/ ' / nn
. 3N . ]
Bbiuncnute a) cos arcsin— 6) sin arccos
\Y Y v
n
*  YNpoCTuTe BbipaXKeHne Ccos2 [£+ a -cos 2 (a N
U J 1 4

* Pewwte ypaBHeHue: 1- \[2 cos™- (I + sfbtgx™ = 0.

e PellnTe HEpaBeHCTBO: COSX<"-.

* HaiguTte 3Ha4YeHUA X, NPU KOTOPbIX 3HAYEHUA NPOU3BOAHON PUKLMUK
x3 3x2
/[(X) = —--—--—-— +2Xx -1 oTpuuaTeNbHbI.
* Halignte Hanbosnbllee ¥ HaMeHbLUee 3HaYeHU (YHKLUUM Yy =X +COS2X

Ha oTpeske 0;.L

KaneHgapHo-TeMmaTuyeckoe naaHnupoBaHue

N HanmeHOBaHME TeMbI Bcero [ata
m\n yacos
1 TpuroHomeTpuyeckune GyHKLUN 28\2k.p.\
1 BeegeHune (4nnHa fyrv eAUHNYHON OKPYXXHOCTK) 1
2 Yucnosas OKPY>KHOCTb 1
3 Yucnosas OKPY>XHOCTb 1
4 UncnoBas OKPY>XHOCTb Ha KOOPAMHATHOM NI0CKOCTH 1
5 UncnoBas OKPYXHOCTb Ha KOOPAMHATHOWN NI0CKOCTH 1
6-8 CuHyC 1 KocuHyc
9 TaHreHc 1N KOTaHreHC 1
10 TpuUroHoMeTpruyeckme PyHKLUN YACIOBOrO apryMmeHTa 1
u TpuUroHoMeTpruyeckKme PyHKLUUN YUCNIOBOrO aprymMeHTa 1
12 TpuroHomeTpryeckme PyHKUUN YrnoBOro aprymeHTa 1
13 TpUroHoOMeTpUYeckKue yHKLUN YrioBoro apryMmeHTa 1
14 KoHTponbHasi paboTa Ne 1 1

«OnpefeneHne TPUTOHOMET PUYECKNX PYHKLNIA»
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15
16
17
18
19
20
21

22

23

24

25

26
27
28

29

30

31

32

33

34

35
36
37
38

39
40
41
42
43
44
45
46
47
48
49

50

dopmynbl NpuBeaeHUA

dopmysbl NpUBELEHNS

dyHKUMA y=sinx, eé cBOCTBA U rpagmk
P yHKUMA y=SinX, eé cBONCTBA M rpaduk
PYHKLMA Y=COSX, eé CBONCTBA 1 rpauk
DYHKLUNSA Y=COSX, eé CBOWCTBA U rpadink
MepnoAnYHOCTb YHKLUUAY = SinX,

y = coax

Kak noctpoutb rpagmk @yHKLMM

y = mf(x), ecnn nssecteH rpauk yHkunmn y = f(x)
Kak nocTpouTb rpauk gyHKUNK

y = mf(x), ecnn n3pecTeH rpauk
tyHkumm y = f(x)

paduk rapMOHMYECKOro KonebaHus

Kak nmoctpouTb rpamk QyHKLMM

y = f(kx), ecnu n3secteH rpaguk qyHkumnm y = f(x)
PyHKUMNY = tgX, Y = ctgX, X CBOWCTBA M rpaduKm
PyHKUMNY = tgX, Y = ctgX, UX CBOWCTBA M rpaduKm
KoHTponbHasa paboTa Ne 2

«CBolCcTBa U rpadiuKN TPUTOHOMET PUYECKNX PYHKLNA»
TpPUTroHOMEeTPUYECKME YPABHEHUSA

MepBble NpPeACTaBNEHWA O pPEWEeHUU TPUTOHOMETPUYECKUX
YypPaBHEHWIA.

APKKOCUHYC N pelleHne ypaBHEHNS

cost=a

APKKOCUHYC 1 peLleHne ypaBHeHUs

cost=a

APKCUHYC ¥ pelleHne ypaBHeHNA

sint=a

APKCVHYC ¥ pelleHne ypaBHeHNA

sint=a

APpPKTaHIeHC W pelleHne ypaBHEHNS

tg t =a. ApKKOTaHIeHC ¥ pelleHne ypaBHeHNs ctg t =a
MpocTeiwne TPUroHOMETPUYECKNE YPaBHEHWNS

MpocTeiwne TPUrOHOMETPUYECKUE YPaBHEHNUSA

MpocTeiwne TPUroHOMETPUYECKNE YPaBHEHWNS

KoHTponbHaa pa6ora Ne 3 no TemMe «PeweHue
TPUTOHOMET PUYECKUX YPaBHEHNA»

MpeobpasoBaHe TPUTOHOMETPUYECKUX BblpaXKeHWN

CVHYC 1 KOCUHYC CYMMbl apryMeHTOB.

CVHYC 1 KOCMHYC CyMMbl apryMeHTOB

CMHYC 1 KOCMHYC pa3HOCTM aprymMeHTOB.

CVMHYC 1 KOCMHYC pa3HOCTU apryMeHTOB

TaHreHc CyMMbl U pa3HOCTU apryMeHTOB.

TaHreHc CyMMbl U pa3HOCTU apryMeHTOB.

KoHTponbHas paboTa Ne 5 no Teme «Popmysbl CyMMbl»
dopmynbl 4BONHOTO aprymeHTa

®opmy/ibl JBONHOIO aprymeHTa.

®opMynbl MOHUXXEHUA CTEMEHN

Mpeobpa3oBaHnsi CYMM TPUTOHOMETPUYECKUX (YHKUWUIA B
npon3BeaeHuns

Mpeobpa3oBaHNa CYyMM TPUTOHOMETPUYECKUX (YHKUMI B
npoun3BeaeHuns

PR R PR R R

[

10\1K.p/
1

=

16\2K.p.\

P R R PR R

)



51

52

53
54

55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74

75
76
77
78
79
80
81
82
83
84

85

86

87

88

89

90-
91

Mpeobpa3oBaHUd CyMM TPUFOHOMETPUYECKMX (DYHKUUIA B
npoun3BeaeHuns

MpeobpasosaHua npoun3BeseHui TPUTOHOMETPUYECKNX
(hYHKUNIA B CyMMY

MpeobpasosaHue BbipaxeHna Asinx+Bcosx k Bugy Csin (x+t)
KoHTponbHaa paboTa Ne 5 no Teme «[lpeobpaszoBaHue
TPUTOHOMET PUYECKUX Bblpa>KeHU»

lNponssogHas

Yuncnosble Nocne0BaTe/lbHOCTMU.

MoHATMe Npefena Nocief0BaTe/ibHOCTH

BbluncneHve npegenos nocnefoBate/ibHOCTEN

CyMMa 6eCKOHEeYHOl reoMeTpuyeckoi nocnesoBaTebHOCTM
Mpegen gpyHKUMM Ha BECKOHEYHOCTM

Mpegen yHKUMKU Ha BECKOHEYHOCTM

Mpegen yHKUUN B TOUKe

Mpegen GyHKUUN B TOUKe

MpupalleHne aprymeHTa, npupawieHve GyHKLUn

3afaumn, npuBoAALLMe K NOHATUIO MPOU3BOLHOM

OnpeaeneHne NPON3BOAHON ee TEOMETPUYECKUIA U PU3NYECKUIA
CMbICN

ANTOPUTM OTbICKaHUSA NPOW3BOAHOW

ANropuT™M OTbICKAHWA NPON3BOAHOA

®dopmynbl UdhepeHLMpoBaHNA

®opmynbl angdepeHyMpoBaHua

MpaBuna gudepeHunpoBaHuns

MpaBuna guphepeHLpoBaHuA

Mpasuna gugepeHLMpoOBaHNA

OvddepenynposaHune pyHkuum y = f(kx + w)

KoHTponbHaa paboTa Ne 6 no Teme «OnpegeneHue
NMPON3BOAHOWN U ee BblYMCIEHNE»

YpaBHeHMe KacaTe/bHON K rpamky QyHKUUN

YpaBHeHMe KacaTe/bHON K rpauky QyHKUUN

WccnepgoBaHne gyHKLMM HA MOHOTOHHOCTb

WccneposaHve hyHKLMM HA MOHOTOHHOCTb

OTbICKaHMe TOYEK 3KCTpeMyMa

OTbICKaHMe TOYEK 3KCTpeMyMa

MocTpoeHune rpathkoB PYHKLUA

MocTpoeHune rpakoB PYHKLNIA

MocTpoeHne rpadhuKoB hyHKL NI

OTbiCKaHMe  Haubonblero W HauMeHbLlero  3HavyeHwi
HenpepbIBHOM (DYHKLUKN Ha NMPOMEXYTKe

OTbiCKaHMe  Haubonblero W HauMeHbLlero  3HavyeHwui
HenpepbIBHON PYHKUUN HA MPOMEXYTKE

OTbiCKaHMe  Hambonbwero T  HaWMeHbLUero  3HayeHui
HenpepbIBHOM (YHKLUN Ha NPOMEXYTKe

3aflaun Ha OTbiCKaHMe HambONbWMX N HAUMEHbLUIMX 3HAYEHWUA

BEINMYUH
3afjjayn Ha OTbICKaHue HaMbOoNbLWNX N HAUMEHbLUMX 3HAYEHWI

BEINMYUH
3afjlayn Ha OTbICKaHue HaMboNbWNX N HAUMEHbLLUUX 3HAYEHWI

BE/INYMH
KoHTponbHaa pa6oTra Ne 7 no Teme «llpuMeHeHune
NPOM3BOAHON K UCCNEA0BaHUIO (DYHKLNA»

O6obuiatoulee NOBTOPeHNE Kypca

10
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92 MMosTOpeHne. TPUrOHOMETPUYECKNE PYHKLUN

93 TpuroHoMmeTpryeckune PyHKLMm

9 TpuUroHoMeTpryeckne yHKLUM

95 [MoBTOpeHue. TPUTOHOMETPUYECKNE BbIpaXKeHNS

96 TpUroHOMeTpUYECKUE BblpaXKeHUs

97 TpUroHOMEeTpUYeCKne BbiparKeHus

98 lMoBTOpeHMe. TPUTOHOMETPUYECKNE YPaBHEHNA U HepaBEHCTBa
99 TpuroHoMeTpruUyeckne ypaBHeEHUSA U HEPaBEHCTBA

100 TpUroHoMeTpnYecKne ypaBHEHNSA N HepaBeHCTBa

101 MosTopeHue. MNponssogHas

102 MpoussopgHas

103 Mpoun3sogHas

104 MToroeas KOHTpOsbHas paboTa

105 O6o6LatoLLee NOBTOpeHME
Ypoku 94,97,100,103 —pe3eps
MToro yacos 105
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TpeboBaHMA K YPOBHIO NOArOTOBKM y4eHMKOB 10 Knaccos

B pesynbTarte n3yyeHUs maTeMaTtuKu Ha 6a30BOM YPOBHE YUYEHUK [JOJIKEH

3HaTb/NOHUMATL:

* 3HayeHMe MaTeMaTU4YeCKON HayKu ANs pelleHus 3afad, BO3HUKAKOLWMX B TEOPUM U NPaKTUKE;
LWMPOTY U B TO XK€ BPEMSA OrpaHMYeHHOCTb NPUMEHEHUA MaTemMaTUyecKUX MEeTOLOB K aHanu3y u
nccnefoBaHNO NPOLLECCOB U ABNEHWIA B MpUpoje 1 06LLecTBe;

* 3HayeHWe MpPaKTUKM W BOMPOCOB, BO3HMKAKOLWIMX B CamMOW MaTeMaTuke AN18 (HOPMUPOBAHUS W
pasBUTUA  MaTeMaTU4YecKOW  HaykKu; WUCTOPUID  pasBUTUSA  MOHATUSA  4ucia,  CO3M4aHUS
mMaTemMaTU4ecKoro aHanmn3a, BOSHUKHOBEHUS U Pa3BUTUSA reOMeTpUm;

* YHMBepCaNbHbI XapakTep 3aKOHOB IOTMKU MaTeMaTUUYECKUX PacCy>XAeHUM, X MPUMEHUMOCTb BO
BCeX 06/1acTAX Ye/l0BeYeCKON AeATeNbHOCTH;

* BEPOATHOCTHbIN XapaKTep pasNMyYHbIX MPOLECCOB OKPYXalLWero Mupa.

Anrebpa

YMeThb:

* BbINOJIHATbL apudMeTUYecKne LeACTBUA, coveTasd YCTHble M MUCbMEHHbIe MpUemMbl, NPUMeHeHne
BbIYNC/IUTE/bHBIX YCTPONCTB; M0ONb30BaTLCA OLEHKON M NPUKUAKON NpU NpakTUYeCKUX pacyeTax;

* MPOBOAUTbL MO W3BECTHbIM (opmMynam ¥ npasBunam npeobpas3oBaHns OGYKBEHHbIX BbIPAXEHWUA,
BK/IHOYAIOLMX CTeNeHW, pagnKanbl U TPUTOHOMETPUYECKME YHKLNN;

* BbIYUCNATb 3HAYEHUS YUCNOBbIX W OYKBEHHbIX BbIPKEHWI, OCYLLECTBNAS Heo6XoAVMble
NMoACTaHOBKY ¥ nNpeobpa3oBaHus;

MCNONb30BaThb MPUOOPETEHHbIE 3HAHUA W YMEHUA B TMNPaKTWYEeCKON [eATeNbHOCTU W

NMOBCEAHEBHO YKUN3HU:

e N5 NPaKkTUYeCcKMX pacyeToB No hopmynam, BKIOYas (POpPMY/bl, CoAepiKaline cTeneHun, pagukanbl
W TPUTOHOMETPUYECKME (PYHKLMUK, UCMOMNb3YS NPU Heo6XO4MMOCTW CMpaBOYHble MaTepuanbl U
npocTeilne BbIYNCANTENbHbIE YCTPOKCTBA.

DOYHKLMN 1 rpadnKu

YMeTb:
* OnpefenaTb 3HavyeHWe (YHKLUMW MO 3HAYEHMIO aprymMeHTa npu pasnyHbIX crnocobax 3afaHus
hyHKUWY;

*  CTPOUTH rpauKM U3yYeHHbIX PYHKLMNIA;

e onucblBaTb MO rpaMkKy 1 B NPOCTEAWNX cnyyasx no oopmyne noBefeHWe WU CBOWCTBA (PYHKLMA,
Haxo4uTb No rpauKy PyHKUUN Hanbonblune N HaUMeHbLUNE 3HAYeHUS;

e pellaTb YpaBHEHWUS, MNpOCTelillne CUCTEMbl YPaBHEHWI, WUCMONb3ys CBOACTBA (QYHKUWA W UX
rpajukos;

MCNOMb30BaTb MNPUOOPETEHHbIe 3HaHWA W YMEHUA B NPaKTUYECKON [eATeNbHOCTU W

NMOBCEAHEBHO >XN3HW:



e [NS ONMCAHMA C NOMOLLbI (YHKUWUIA pasnnyHbIX 3aBUCMMOCTEN, NpeAcTaBNeHUA UX rpafuyecku,
NHTepnpeTaunmn rpagukos.

Hauana matemaTnyeckoro aHaamsa

YMeTb:

*  BbIYMCNATb MPOM3BOAHbLIE 3/IEMEHTAPHBIX (PYHKLWIA, NCMONb3Ys CrpaBOYHble MaTepuansbl;

* uccnefoBatb B MPOCTEAWNX cAyvasX (PYHKLUMM HAa MOHOTOHHOCTb, Haxo4uUTb Hambonblwine K
HaMMeHbLUNe 3HAYeHUA (PYHKUNIA, CTPOUTbL FpauKy MHOFOUYNEHOB M NPOCTELWNX palMoHanbHbIX
(OYHKLMIA C nCNoNb30BaHWeM annapaTa MaTeMaTn4yeckoro aHanmsa,

e [NS pelleHuns NpUKNagHbIX 3ajay, B TOM 4YuCie COoLMabHO-3KOHOMUYECKUX U (DU3UYECKUX, Ha
HanboNbLIMe N HAMMEHbLUNE 3HAYEHWS, HA HAXOXXEHME CKOPOCTU N YCKOPEHNUS.

YpaBHeEHNA N HepaBeHCTBA

YMeThb:

* pewaTb payMoHanbHble YpaBHEHWS W HepaBeHCTBa, MNPOCTENWNe WppaymoHaibHble U
TPUrOHOMETPUYECKINE YPABHEHNSA, NX CUCTEMBbI,

e COCTaBMATb ypaBHEHMWS U HepaBeHCTBa MO YCNOBUIO 3a4a4u;

*  MCNONb30BaThb A1 NPUGAVKEHHOTO peLleHns YpaBHEHUI N HEePaBEHCTB rpauyeckunini MeTog,;

e M300paxkaTb Ha KOOPAMHATHOM MNNOCKOCTU MHOXECTBa PELIEHUI NPOCTELNX YpPaBHEHUA U KX
cucTem;

NCNOMb30BaThb MPUOOPETEHHbIE 3HAHMSA W YMEHWA B TMPaKTUYECKONW [eATeNbHOCTU M

MOBCEAHEBHO YKUN3HU:

e [N5 NOCTPOEHMA N UCCNe0BaHNS NMPOCTENLWNX MaTEMAaTUYECKMX MOAENEN.

3nemMeHTbl KOMBUHATOPUKWU,

CTaTUCTUKN N TEOPUMN BEPOATHOCTEN

YMeTb:

e pewaTb MpocTeiwne KOMOMHATOPHbIE 3ajayyM MeTOAOM nepebopa, a TakXKe C MCMO/Mb30BaHWEM
N3BECTHbIX (hopMYyn;

*  BbIYMCAATb B MPOCTEALLNX CNyYasax BEPOATHOCTM CO6bLITUIA Ha OCHOBE NMOACYETa YMCa UCXOA0B;

MCNoMb30BaTb MNPUOOPETEHHbIE 3HAHWSA W YMEHWA B MNPaKTUYEeCKOW [AeSATEeNbHOCTU U

MOBCEAHEBHO YKUN3HU:

e [N5 aHanm3a peanbHbIX YNCNOBbIX AaHHbIX, MPeACTaBNeHHbIX B BUAE AnarpaMm, rpadukos;

* aHanusa UHpopmaLmy CTaTUCTUYECKOro XapakTepa.

Y4yebHO-MeTOoAMYECKOE 0becneyeHne 06pa3oBaTelbHOro npoLecca
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