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INOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «Anrebpa ¥ Hadajza MaTeMaTHYECKOTO aHajin3a» SBISETCS OJHUM U3
HauboJsee 3HaYNMbIX B POTpaMMe CPETHEro 00Iero oopa3oBaHus, MOCKOJIbKY, C OHONH CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTAIbHYIO 0a3y sl U3y4EHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpYroi CTOPOHBI, POPMHUPYET JOTHUECKOe U aOCTPAKTHOE MBILIUICHHE OOYYarolIMXCs Ha YPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHSI MH(POPMATUKHU, OOIIECTBO3SHAHUS, UCTOPHH, CIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax naHHOTO y4eOHOro Kypca oOydaromiyecs OBJIaJEeBAalOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUpPyeT CBOM JOCTHKEHHS B MaTeMaTHIeCKO# (opme.

VYueOHblii Kypc anreOpbl U Hayall MaTeMaTHYECKOTO aHaiu3a 3aKiIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKU, XUMHUH, OUOJIOTHH, TIOHUMAHUSI OCHOBHBIX TECHICHIIUH
pa3BUTHS SKOHOMHKU MU OOIIECTBEHHOH KH3HU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMITBPIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO WCIOJIB30BATH HMX JUIS JaJbHEHIIETO
o0pa3oBaHMs U B MOBCEIHEBHOMN *KHU3HU. B TO ke Bpemsi OBiajieHue aOCTPAKTHBIMH M JIOTUYECKU
CTPOTUMH KOHCTPYKIUSMH aireOpbl ¥ MaTeMaTHYECKOro aHajn3a Pa3BHBAECT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, JI0Ka3bIBATh YTBEPKICHHS C MMOMOIILI0 MHIYKIIUU U
paccyxnaTh JAEIYKTUBHO, HCIOJIB30BaTh OOOOIIEHHE M KOHKPETH3alMI0, a0CTparupoBaHHE H
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xonme wm3ydenusi y4eOHOro Kypca «Anredpa W Hayajga MaTEeMaTHYECKOTO AaHaJIH3ay
oOydaromuecss TOIy4YalOT HOBBIA OMNBIT pEHIeHHs MPUKIAAHBIX 3a]a4, CaMOCTOSTEIBHOIO
MOCTPOCHHUS MAaTeMaTHYECKUX MOJEIeH peaJbHBIX CHUTYallMid, WHTEPIPETANUN TOTYIEHHBIX
pellIeHui, 3HAKOMSTCS C MpUMEpaMy MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJAE, HayKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

YueOHbIi Kypc oONajaeT 3HAYUTEIbHBIM BOCIHUTATEIbHBIM IOTEHLUANIOM, KOTOPBIH
peanu3yercss Kak uepe3 y4yeOHbIH MaTepuan, CcrnocoOCTByOIUN (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHUS, TaK U Yepe3 CleupUKy ydeOHOW AeATeNbHOCTH, TPeOYyIoLeH MpoaoKUTEIbHON
KOHIICHTPAIlMN BHUMAaHUS, CAMOCTOSTEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJTyYSHHBIH
pe3yibTar.

B ocHoBe Meromukum oOydueHHs] anreOpe M HadajlaM MaTeMaTHYeCKOrO aHalu3a JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykrype yduebHOro Kypca «Anredpa M Havajga MaTeMaTHYECKOTO aHAIM3a» BBIJIEJICHBI
CIIEAYIOIIME COJEP)KATeIbHO-METOMUECKUEe JHUHUU: «Uucna M BhIYMCICHUA», «DYHKUUU U
rpadukny», «YpaBHEHUS W HEpaBEeHCTBa», «Hauama maremaTHueckoro aHaimm3a», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CO/IEPIKATENIBHO-METOJMUECKUE JIMHUU M3y4YaroTcs Ha MPOTSDKEHUM JIBYX
JeT 00y4YeHHUs Ha ypOBHE CpeIHEro o0mero oOpa3oBaHUs, €CTECTBEHHO JOMOJHAS APYT Apyra H
MIOCTENIEHHO HAChIIAsCh HOBBIMU TeMaMH U paszaenamu. JlaHHBIH ydeOHBI Kypc sBisercs
WHTETPAaTUBHBIM, ITOCKOJBKY OOBEIWHSET B cede CoaepKaHWe HECKOJIBKHX MaTeMaTHYeCKUX
JUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS, MaTeMaTHUECKUH aHalU3, TEOpPHs MHOXECTB,
MaTeMaTHuecKasi Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIIACBAIOT BcE Oolee
IMIUPOKMM  MaTeMaTH4YecKHMM  ammaparoM, Yy  HUX  TIOCJIEJO0BaTelibHO  (OpMHpYyeTCs
¥ COBEPUICHCTBYETCSI YMEHHE CTPOUTH MaTeMaTHUECKYIO MOJIENb PEabHON CHTYalluH, IPHUMEHSTh
3HAaHUS, TIOJIyYCHHbIE TP H3YYEHUM YYeOHOro Kypca, /s pelIeHUs CaMOCTOSTEIbHO
chopMyITUpOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeToANYeCKast TUHUA «YUMcaa U BBIYUCIEHUs» 3aBepiiaeT (GOpMUpOBaHHE
HaBBIKOB HCIIOJIb30BaHMsI JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBUIO HAa4aTO Ha ypOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero odmiero oOpa3zoBaHusi 0c000€ BHUMAHHUE YACNSETCS
(GOpMHUPOBAHNIO HABBIKOB PAI[MOHAJIBHBIX BBHIYMCICHHUH, BKIIIOYAIOIIUX B ce0s MCIOJIb30BaHUE
pa3nuuHbIX (OpM 3amUCH YKCIa, YMEHHE JenaTh NPUKHUIKY, BBIMOTHITH MNPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIPAXEHUS, pabOTaTh C MaTeMaTHYECKHMMH KOHCTaHTaMH.
3HaKOMbIE O0YYaIOIIMMCSI MHOXKECTBA HATYPaJIbHBIX, IIETBIX, PALIMOHATBHBIX U JIEHCTBUTEIBHBIX
YyHucesl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KakIoM U3 3THX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHbIE €My cleU(pHUYecKue 3aaydl M ONepaluH: JeJeHUEe Haledo,
OTepUPOBAHME OCTAaTKaMHU Ha MHOXKECTBE LEJIBIX YHUCEN, OCOObIe CBOWCTBAa PALMOHAIBHBIX U



UppalMOHATIBHBIX YHCeN, apu(pMETUUECKHE ONEpaluy, a TaKKe M3BJICUEHUE KOPHs HaTypalbHOM
CTENIEHM Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaronaps mocieqoBareabHOMY PacIIMPEHHIO Kpyra
MCIIOJIb3YEMBIX YMCENI U 3HAKOMCTBY C BO3MOXXHOCTAMH UX IIPUMEHEHUS JJIS PELICHHs Pa3IMYHBIX
3a1a4 GOPMHUPYETCs MPEJCTABICHHE O €IMHCTBE MAaTEeMaTHKU KaK HAyKH U €€ POJH B MOCTPOCHUU
MoJieJiel peallbHOro MUPA, IUPOKO UCIOJIb3YIOTCS 0000IIEHNE U KOHKPETU3ALHSL.

Jluaus «YpaBHEHHS M HEpPAaBEHCTBAa» pPEAIM3yeTCs] Ha MPOTSDKEHHUH BCEro OOy4YeHHs Ha
YPOBHE cpeiHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoM paszene [Iporpammsl
IPEIYyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anady. B pesynbprare oOydaromiuecs OBIaAeBAOT
pa3sIMYHBIMM ~ METOJAMH  DPELIECHUS  PAalUOHAIBHBIX, HPPALMOHANBHBIX, II0Ka3aTEIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUI, HEpAaBEHCTB M CUCTEM, a TaKXke 3ajad,
cojepkamux napaMerTpbl. [lonydeHHbIE yMEHHUS WIMPOKO HCHOJIb3YIOTCS IPU HCCIEN0BAHUU
(GYHKLIUH C MOMOILBIO NPOU3BOAHOM, MPU PELICHUH MPUKIAAHBIX 33a4 U 3a/la4 Ha HAXO0XIECHUE
HanOONBIINX M HAUMEHBUIMX 3HaueHUH (QyHKiuu. [laHHas cojep)karesibHas JUHUS BKIIOYACT B
ce0s Takxke (QOpPMHpPOBAHHME YMEHHUH BBINOJMHATH pacuéTsl o (opmysaMm, mpeoOpa3oBaHUS
pPalMOHANIbHBIX, MPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TaKKE BBIPAXKECHUH,
coJepXkaluX CTeneHn u Jjorapudmsl. biarogaps wusyueHuro anreOpandeckoro marepuaia
NPOMCXOMUT  JajbHEHIIee pa3BUTHE  AJITOPUTMHUECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcs, (GOPMHUPYIOTCS HABBIKM JAECAYKTUBHBIX pacCyKIEHUH, pabOTbl C CHUMBOJbHBIMU
(dopMamu, MpenCTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npemnaraer 3¢p¢GeKTUBHbIE MHCTPYMEHTHI Ul PELICHUs MPAKTUYECKHX M €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarjasHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxatenbHo-MeToauYecKass JUHUS «DPyHKIUUM U TpadUKH» TECHO IEepervieTaeTcs ¢
JPYTMMHU JIMHUSIMU y4EOHOI'O Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTENIbHOCTD
u3ydyeHus: marepuana. V3ydyeHue  CTENEHHOHM, MOKa3aTeNbHOW, Jorapumuyeckod U
TPUTOHOMETPUUECKUX (PYHKIIMH, X CBOMCTB U rpaUKOB, UCIIOJIb30BAHUE (PYHKIUI ISl pelIeHUs
3aja4 U3 JAPYrux y4yeOHBIX MPEAMETOB U PealbHOM JKU3HU TECHO CBA3aHO KAK C MAaTEeMaTHYECKUM
AQHAJIN30M, TaK U C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00bIIOE BHUMaHUE yIEISIeTCs
(OpMHPOBAHUIO YMEHHUS BbIpaXaTb (OpPMyJIaMU 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIWYMHAMH,
UCCJIEIOBaTh IOJy4YeHHbIE (YHKIMHM, CTPOUTh UX Tpaduku. Marepuan 3ToH coaepkaTelbHON
JMHUM HAlleJIEH Ha pa3BUTHE YMEHHUI M HAaBBIKOB, MTO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU B pa3IuM4HONl (opme: aHanuTHyecKoi, rpaduyeckoil u cioBecHol. Ero usyuenue
CHOCOOCTBYET PpA3BUTUIO QITOPUTMUYECKOTO MBIIIJICHHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETH3aI[1H, NCII0JIb30BaHUIO aHATIOTH.

CopnepxarenpHas nauHMS «Hagama mMaTeMaTHMYeCKOro aHalu3a» IO3BOJISIET CYIIECTBEHHO
paclIpUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33]a4, JOCTYIMHBIX 00y4arouuMcs, TakK
KaKk y HHX MOSBISETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKIUH, ONpenesiaTh HX
HauOOJbIIMEe U HAUMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMAIU (GUryp m oObEMBI Tesl, HaXOIUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas coaepaTelbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH MOCTPOCHUS MAaTeMaTUYECKUX MOJIeNel pealbHbIX CUTYyallui, MO3BOJISIET HAXOIUTh
HaWwIy4lllee pEeUIeHHE B MPUKIAAHBIX, B TOM YHCIE€ COLMAIbHO-DKOHOMHYECKHX, 3a7auax.
3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI0 aHajh3a CHOCOOCTBYET pPa3BUTHIO a0CTPaKTHOTO,
(OopMaTbHO-JIOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHUIO YMEHMH pacro3HaBaTh
MPOSIBJIEHUS! 3aKOHOB MaTeMaTUKU B HayKe, TEXHMKE W HCKyccTBe. OOywaromuecs y3HaIOT O
BBIJIAIOIINXCS pe3yNbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTUs MAaTeMaTHUKH KaK HaykKu, U 00 HuX
aBTOpax.

CopnepxaTenbHO-MeToAnYecKast TMHUA «MHOXKECTBA U JIOTUKa» BKIIOYAET B ce0s 3JI€MEHTHI
TEOpPUU MHOXECTB W MAaTE€MaTHYECKOW JIOTMKH. Te€OpEeTHKO-MHOXECTBEHHBIC IIPEICTaBICHUS
NPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMAaTUKU M IMpeJIaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBEIMHAIOIIMN Bce pas3fenabl MaTeMaTUKU U €€ IPWIOKEHUH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTUYECKUE AUCLUIUIMHBI M UX MPWIOKEHHUd B enuHoe ueinoe. [loaToMy BakHO [aTh
BO3MOXHOCTh OOY4YaroIEMyCsl TOHUMaTh TEOPETUKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMaTUKU U UCIOJb30BaTh €ro Ul BBIPAXEHUS CBOUX MbICIEH. /[pyruM Ba’KHBIM NPU3HAKOM
MaTeMaTUKH KaK HayKH CJeayeT NpHu3HaTh CBONCTBEHHYIO €H CTPOrocTh OOOCHOBaHMM U



ClIeJOBaHHE OMPEIENIEHHBIM MpaBWJIaM TOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTEeMAaTHYECKON JIOTUKH CHOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIUICHUS O0yJaromxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYXKIIEHUS Ha OCHOBE JIOTHUECKHUX MpaBui, (GopMHpYyeT HaBBIKU
KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa ¥ Hayajla MaTeMaTHYECKOIO aHAN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMATHYECKOTO MOJICTTUPOBAHUS, KOTOPBIC MPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MIOCTPOCHUS MOJIEJe pealbHbIX CUTYaIlUil, UCCIEeIOBAaHUS 3TUX MOJENel C MOMOLIBIO anmapara
anreOpbl 1 MATEMAaTUYECKOTO aHAJIM3a, MHTEPIPETAlMU MMOTYICHHBIX Pe3yabTaToB. Takue 3agaHus
BILJICTEHBI B KaX/IbIH U3 pPa3/ieJoB MPOrpaMMbl, IOCKOJIBKY BECh MaTepHall yueOHOTo Kypca IHUPOKO
UCIIONIB3YETCS JUIsl pelleHus] MPUKIaAHbIX 3a1ad. [Ipu pemieHun peaabHBIX MPAKTUYECKUX 3a/1ady
oOydaromuecss  pa3BUBAlOT  HAOJIOJATEIBHOCTb,  YMEHME  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HUCIOJB30BAaTh AaHAJIOTHIO, 0000maTh W KOHKPETU3HPOBATH MpoOliemy.
JesaTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS TNPUKIAAHBIX 3a7ad OpraHu3yercs B
Ipolecce U3y4eHHs BceX TeM Y4eOHOTO Kypca «Anredpa U Hayajla MaTeMaTUYeCKOT0 aHaIn3ay.

Ha usydyenue yuebHoro kypca «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIU3a» OTBOJUTCS
272 qaca: B 10 xmacce — 136 yacoB (4 yaca B HeAeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

Auredpa u Hayaj1a MaTeMaTu4veckoro anaaunsa 10 kiaacce (136 yacon)
IMoBTOpenue (7 yacoB)
HelicTrBuTe/IbHBIE Ync/a (14 yacoB)
Lenwie u parmoHabHBIC yncia. [IpencraBienne 66CKOHEYHON MEPUOANIECKON JECATUIHONU ApodH
B BUJIE OOBIKHOBEHHOM 1poOu. [leiicTBUTENbHBIC YHCa: pallMOHATbHBIC U UPPALMOHATIBHBIC YHCIIA.
beckoneuHo yObIBaromass reomerpuueckas mporpeccus. Cymma OecKOHEUHO —yObIBaroIei
rEOMETPHUECKON mporpeccuu. ApudmMeTrnueckuil KOpeHb HaTypalbHOH creneHH. M3BieueHue
KOpHSI n-OW CTENEHU. YNOpOLIeHUEe BbIpakeHH. CTENeHb C PALMOHAIBHBIM U JIEHCTBUTEIBHBIM
nokasarensiMi. CTeneHb C palMOHANIbHBIM M JAEMCTBUTEIbHBIM IIOKA3aTEJIAMU: YIIPOILLIEHUE
BbIpakeHUI. CTENEHb ¢ PALIMOHAIBHBIM M JIEHCTBUTENIBHBIM IOKA3aTEIIMU: PEIICHUE YPABHEHUIA.
CreneHsp ¢ pallMOHAJIBHBIM U JI€HCTBUTEIBHBIM [TOKA3aTENSIMU: YIPOLICHUE BBIPAXKEHUN U pPELLIEHUE
YpaBHEHUH.
Crenennas ¢pynkuus (15 yacos)
Crenennas ¢yHkuus, e€ cBoiictBa M rpapuk. I'paduk M cCBOHCTBa CTENEHHOH (YHKIMH.
[Toctpoenne rpaduka creneHHONW (GyHKIMH W pabota ¢ HUM. B3ammHO 0oOpaTHBIC (DYHKIWU.
PaBHOCHIIBHBIE YpaBHEHHs U HEPABEHCTBA. PelleHne ypaBHEHMI U HEpaBEHCTB. MppannoHanbHbIe
ypaBHEHHs. MeTOoabpl pelleHus  UppalUOHAIbHBIX YypaBHEHMIl. PemieHue wuppannoHalIbHbBIX
ypaBHeHuil. MppannoHaibHble HEpaBeHCTBA. MeTOnbl pPelIeHUs HMPpalMOHAIbHBIX HEPAaBEHCTB.
Pemenue nppanroHallbHbIX HEPABEHCTB.
IHoka3aTenbHast pynkuus (12 yacos)
[TokazarenpHast GyHKIUs, e€ cBoiicTBa u rpaduk. ['paduk u cBoiicTBa Mmoka3zaTenbHON ()YHKIIHH.
IlokazarenbHble ypaBHEHUsA. MeToapl pelleHHs [OKa3aTelbHBIX ypaBHeHuil. PemieHune
[IOKa3aTelbHbIX ypaBHEHUU. [loka3aTenbHble HepaBEHCTBA. MeETO/bl pEUIEHMs MOKa3aTeIbHbIX
HEpaBeHCTB. PemieHne noka3aTenbHbIX HEpaBeHCTB. (CHCTEMBl IOKAa3aTENbHBIX YpPaBHEHUH.
Cucrempl mOKa3zaTelbHbIX HepaBeHCTB. (CHCTEMBbl MOKA3aTelIbHBIX YpPaBHEHUM W HEPaBEHCTB.
Pemenne cucrem nokasaTelbHBIX YPAaBHEHUIN U HEPABEHCTB.
Jlorapudgmunueckas pynkuus (20 yac)
Jlorapudmsl. Beruncnenue norapugmo. CoiictBa snorapudmon. CpoiicTBa jorapumMoB U HX
npuMmeHenue. [IpumeHeHre cBoMCTB JIorapuMoB MPU BHIYUCICHUSX. [lecaTnyHble U HaTypaJbHbIE
norapupmbl. JlecsatuuHble M HaTypaidbHble Jorapupmel. Ilpocreiimume norapudmuyeckue
ypaBHeHus. JlecaTuuHble U HarypaibHble Jjorapudmbl. [Ipocreiimme norapudmuueckue
ypaBHeHus. Jlorapupmuueckas ¢yHkuusa, e€ cBoiictBa M Tpaduk. ['paduk u cBoiicTBa
JorapuGpmMuuecKon (GYHKIMH. Jlorapudmuueckue YPaBHEHUS. Meroasl  pemeHus
norapupmuueckux ypaBHeHuil. Jlorapudmuyeckue ypaBHEHUS U METOJbl MX peleHus. Pemenue
norapugmuueckux  ypaBHeHuil.  Jlorapudmuueckue  HepaBeHCTBA.  MeToAbl  pelICHHUS
norapupMHUEcCKuX HepaBeHCTB. JlorapupmMuueckue HepaBeHCTBA U METOJIbI UX pelieHus. Pemenue
JorapupMUUEcKUX HepaBeHCTB. Jlorapupmuuecke ypaBHEHHUs 1 HEPABEHCTBA.
Tpuronomerpnueckne ¢popmy.inl (27 yacos)
Panuannas mepa yrna. IloBopoT TOoukM BOKpYyr Hawana koopauHar. OnpeneneHue CcuHyca,
KOCMHYca U TaHreHca yria. CuHyca, KOCMHyca M TaHI€HCa YIJla. 3HAaKM CHHYyca, KOCHHYyca U
TaHreHca. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOIO M TOTO e yIJa.
3azaHusl Ha UCIOJb30BaHUE 3aBUCHMOCTH MEXKIY CHHYCOM, KOCUHYCOM M TaHI€HCOM OJHOTO U
TOTO ke yria. VMcrnonap3oBaHue 3aBUCUMOCTH MEX]y CHHYCOM, KOCUHYCOM W TaHT€HCOM OJIHOTO U
TOTO JK€ yIJIa NpU BBINOJIHEHWH 3aJaHuil. TpuroHomerpuyeckue ToxaecTBa. lcrosnb3oBaHue
TPUTOHOMETPHUUECKHUX TOXJIECTB, npu YIPOILEHUN BBIPAKEHUI. Hcnonp3oBanue
TPUTOHOMETPUYECKHUX TOXKJIECTB, IIPH PEIIEHUN YpaBHEHUH. CHHYC, KOCUHYC U TaHT€HC YIJIOB O U
—0o. Dopmynsl cnoxeHus. [IpumeHenune GopMyn CIOXKEHHS MPH YHOPOIIEHWU BbIPAKEHUM.
@dopmysbl CHHYCa, KOCUHYCa U TaHTeHca ABOMHOro yria. CHMHYC, KOCHHYC U TaHI€HC JIBOMHOIO
yria. [lpumenenue ¢opMmyn cuHyca, KOCHHyca W TaHI€HCa JBOMHOrO yria MpU YHIPOUICHUH
BbIpakeHUIl. POpMyJIbl CHHYCa, KOCMHYCa W TaHIeHca MOJOBMHHOro yria. CHHyc, KOCHHYC U



TAHIE€HC IMOJIOBUHHOrO yriia. ®opmynsl npuseneHus. opmyibl NpUBEACHUS U UX IPUMECHEHHE.
[Ipumenenue ¢GopmMya MpHUBEACHUS MPU YOPOIIEHUM BbIpakeHHd. CyMMa M pa3HOCTh CHHYCOB.
CymMma 1 pa3HOCTh KOcHHYcOB. CymMMa M pa3HOCTb CHHYCOB U KOCUHYCOB.

Tpuronomerpuueckue ypapuenus (17 yaco)

IlonsTe apKKOCHHYyCAa 4uCia. YpPaBHEHUE cosx=a _ YpaBHEHUEC BuUIa cosx=a PenieHue

ypaBHEHHMH BuUAAa cosx=a _ lloHATHE apkcuHyca uuciaa. YpaBHEHHE sinx=a = YpaBHCHHE

BHJIA
sin x = a  Pemenue ypaBnenuii Buna sin x = a Ilondarue apkranrenca ynciaa. YpaBHEHHUE Igx =a

Pemenne YpaBHCHUs BHOA IgX=a ypaBHeHI/Ifl, CBOIIMECA K KBaJApPATHBIM. YPaBHeHI/IC

asin x + bcosx =c. YpaBHeHus, pelIacMble Pa3I0KEHUEM JIEBOM 4aCTH HAa MHOXUTENIU. MeToasl
peuieHus TPUTOHOMETPUYECKUX YpaBHEHUW. PerieHue TPUTOHOMETPUYECKUX  YPaBHEHMM.
Tpuronomerpruyeckue ypaBHeHHsA. TpuroHomerpudeckue ypaBHeHMs. IIpumepsl pemenus
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelleHne npocTeWIInuX TPUTOHOMETPUUYECKUX
HEPABEHCTB.
Tpuronomerpnueckne pynkuuu (12 yacon)
OO6nacte onpeeneHust 1 MHOXKECTBO 3HaUYCHUH QyHKIUU. YeTHOCTb, HEYETHOCTb, IEPUOAUYHOCTD
Tpuronomerpuueckux ¢yHkuuid. CpoiicTBa GpyHKIUM Yy =CO0Sx U ee rpaduk. CBoiicTBa QyHKIMH
y=sinx u ee rpadpuk. CpoiictBa (yHkuun y=tgx u ee rpapuk. lcrnonp3oBaHue CBOHCTB
TPUTOHOMETPHUYECKMX (QYHKIMKA Tpu pemeHud 3aganuid. OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIIH.
IloBTOpenue (12 yacos)

Auredpa 1 HayaJ1a MaTeMaTuyeckoro anaansa 11 kiaacce (136 yaca)
IloBTOpenue (12 yacos)
IIpousBoaHas u eé reomeTpudeckuii cMbicJ (20 yacoB)
[TpousBonnas. I[IpousBoanas crenenHor ¢pynkuuu. Ilpasuna nuddepenunposanus. [Iponssoanas
CyMMbI. DBblHeceHMe MHOXUTENS 3a 3HaK Mpou3BoaHOH. [IpousBoaHas mHpoOU3BENCHHS.
[IpousBognass uactHoro. IIpowsBomnas cioxHOM ¢GyHKkuuu. I[IpousBogHas MOKa3aTENbHOU
¢bynkuuu. IlpomsBonHas norapugmuueckoi (yHkiuu. IIpou3BoJHBIE TPUTOHOMETPUUYECKUX
¢byukuii. [Ipumenenuit npasun qudepeHurpoBanust 1 GopMys IPOU3BOJHBIX K PEIICHUIO 3a7a4.
I'eomeTpuyecknii CMbICT IIPOU3BOAHOM.
IIpumeHeHne Npou3BoOAHON K HcciaeoBaHnI0 GyHkuuii (20 yacos)
Bospacranne u yObiBaHue ¢QyHKIMH. DKcTpemMyMbl (yHKIuH. IlpumeHeHue NpOU3BOAHOM K
nocTpoeHuro rpagukoB ¢pyakuuii. Hanbonpiee u HauMeHbiee 3HadeHust PyHkiuu. [IponsBoanas
BTOpOTO nopsiaka. Beimyknocts rpaduka ¢pyHkuuu. Touku neperuoa.
Hurerpai (20 yacoB)
ITepBooOpaznas. IlpaBuna HaxoxaeHus nepBooOpa3HbIX. [lmomanbs KpUBOJMHEWHOW TpameruH.
[Inomane KpUBOJMHEWHON Tpaneuuu U uHTerpai. Beraucnenue unrterpanos. @opmyna HeroToHa-
JleiiOnuna. Berancnenue miomaneit ¢ nomouibio uHTerpaion. [Ipocteiimme auddepennnanbhble
ypaBHeHuUs. ['apmonnueckue xonedanus. [Ipumenenne nepBoodpa3HoOi U HHTErpaa.
Komo0unaropuka (13 yacos)
[IpaBuno mpoussenenus. IlepecranoBka. Pa3zmemenusa. Coueranuss ¥ HMX CBOWCTBAa. buHOM
HeroTona.
JJieMeHTbI TeopuHu BeposiTHocTel (13 yacoB)
CoObitusa. KomOunamust coOwituii. IIpoTHBOMONOXHBIE CcOOBITHSA. BeposTHOCTE COOBITHH.
Cnoxenue BeposiTHocTed. HezaBucumbie coObITus. YMHOXKEHHE BeposiTHOCTe. Cratuctuyeckas
BEPOSITHOCTb.
Crarucruka (10 yacos)
Cayuaiinble BenuuuHbl. LleHTpanbHbie TeHaeHIMU. Mepbl pazopoca.
IloBTOpenue (28 yacos)



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA "N HAYAJIIA MATEMATHYECKOI'O AHAJIM3A» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydyeHne MaTeMaTHKH JaeT BO3MOXKHOCTh OOYYalOIIMMCS JOCTUYb  CJEAYIOIIMX

pE3yJIbTaTOB Pa3BUTHUSA:

1) B IMYHOCTHOM HAINpaBJICHUHU:
* YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M MUCHBMEHHOM peyu, OHUMATh
CMBICT TIOCTaBJICHHOM 3a/Jayd, BBICTpPAaWBaTh AapryMEHTAllMIO0, TMPUBOAUTH MpPUMEPHl U
KOHTPIIPUMEDBI;
* KpUTUYHOCTD MBIIIUICHUSI, YMEHUE PACO3HABAThH JIOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (paKTa;
* IIPEJICTaBJICHHE O MATEMATHIECKON HayKe KaK cepe YeIIOBEUSCKOM NesITeIbHOCTH, 00 3Tamnax ee
pa3BUTHSA, O €€ 3HAYHUMOCTH JJISl Pa3BUTHS LIUBUIIN3ALINN;
* KPEaTUBHOCTH MBIILJICHUS, MHULIMATUBA, HAXOIYUBOCTh, aKTUBHOCTb IPU PEIICHUH
MaTeMaTHYeCKUX 3a7ay;
* YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT YIeOHOW MaTeMaTHUECKON eI TEIbHOCTH;
* CIIOCOOHOCTDH K SMOIIMOHATBHOMY BOCHPHUSITHIO MATEMAaTHYECKUX 00BEKTOB, 33/1a4, PEIICHUI,
paccyXJIeHH;

2) B MeTanpeaMEeTHOM HalpaBlIeHUH:
* [IEPBOHAYAJILHOE IIPE/ICTAaBICHUE 00 UJIEAX U O METO/AAaX MATEMaTUKU KaK YHUBEPCAIBHOM S3BIKE
HAyKH U TEXHUKH, CPEACTBE MOICTUPOBAHUS SIBIICHUI U MTPOLIECCOB;
* YMEHHME BUAECTb MATEMATUYECKYIO 3a/ady B KOHTEKCTE€ IMPOOJEMHOW CHUTyallud B JApPYTUX
JUCUUILIIMHAX, B OKpYKalOLIEeH )KU3HU;
* yMEHHE HAaXOAWTh B PA3JIUYHBIX HCTOYHHKAX HH(POpPMAIUIO, HEOOXOJAUMYIO ISl PEIICHHS
MaTeMaTHYECKUX MpoOIieM, MPeCTaBIATh €€ B MOHATHOW (popme, MPUHUMATh PEIICHHE B YCIOBUIX
HEMNOJIHOW 1 N30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLINK;
* yMEHHE TIOHMMAaTh U UCIOJb30BaTh MaTeMaTUYECKUE CPEACTBA HArSAHOCTH (rpadukw,
JMarpaMMbl, TAOJIUIIBI, CXEMBI U JAP.) I WIUTFOCTPAIUU, HHTEPIIPETAIliU, apTyMEHTAIUH;
* YMEHHUE BBIIBUTATh TUINOTE3bl MPU PEIICHUU Y4YeOHBIX 3a/ady, MOHHUMATh HEOOXOJIUMOCTh HX
MIPOBEPKHU;
* YMEHHE NPUMEHATHh MHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI PacCyXIEHUH, BUJETh Pa3IHUHbIC
CTpaTeruy pelieHus 3aaay;
* IOHUMATh CYIIHOCTU aITOPUTMHUYECKUX MPEANUCAHUNA U YMEHHE JIEHCTBOBATh B COOTBETCTBUU C
MIPEIIOKEHHBIM AJITOPUTMOM;
* YyMEHHE CaMOCTOSATEIbHO CTaBUTh IIE€TH, BBIOMpPATh M CO3[aBaTh AalTOPUTMBI ISl PELICHHS
yueOHBIX MaTeMaTUYeCKUX MpooIem;
* yMEHHUE IUIAHMPOBAaTh M OCYIIECTBIATH JAESATENbHOCTb, HAIMPaBICHHYI0 Ha pEIICHHE 3a]1a4y
HCCJIEIOBATEILCKOTO XapaKTepa;

3) B IpeAMETHOM HANpPABIICHUH:
* (¢opMHpOBaHME TPEACTABIEHUN O MaTeMaTWKe KaKk O METOJE IMO3HAHUS JEeWCTBUTEIbHOCTH,
MO3BOJISIIOIIEM OMUCHIBATh U U3Y4aTh pPealibHbIE IPOLIECCHI U SIBJICHUS;
* OCO3HAHME POJIM MaTEeMAaTHUKH B pa3BuTun Poccun n mupa;
BO3MOKHOCTh NPHUBECTU MPUMEPHI U3 OTEYECTBEHHOM M BCEMHUPHOM HCTOPUM MATEMATHUYECKHX
OTKPBITUI U UX aBTOPOB;
* pa3BUTHE YMEHHI paboTaTh ¢ y4EOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAIH3UPOBATH, M3BJICKATh
HEOOXOAMMYI0 HMH(POPMAIIMIO), TOYHO M TPAaMOTHO BBIPAKaTh CBOM MBICIH C TPUMEHEHHUEM
MaTEeMAaTHYECKON TEPMHHOJOTHM W CHMBOJUKH, TMPOBOIUTH KIACCU(UKAINU, JIOTUYECKUE
000CHOBaHHUS, JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUII;
* cBOOOJTHO ONIEPUPOBATH MOHATUSIMU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOKECTBA, ITOJIMHOXKECTBO,
nepecedeHre, oObEAMHEHHE U PA3HOCTh MHOXKECTB, UYHCIOBBIE MHOKECTBA Ha KOOPAWHATHOM
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MPSIMOM, OTPE30K, WHTEPBaJ, TMOJYHMHTEPBA, MPOMEXKYTOK C BBIKOJIOTOM TOUYKOW, Trpaduueckoe
IIPEJICTaBICHUE MHOKECTB HAa KOOPAMHATHOM MJIOCKOCTH;

* 33/1aBaTh MHO>KECTBA IIEPEUUCIICHUEM U XapaKTEPUCTUYECKUM CBOKWCTBOM;

* ONEepUpOoBaTh MOHATHAMM: YTBEP)KIEHHUE, OTPULIAHUE YTBEP)KICHUS, HWCTUHHBIE U JIO)KHbBIE
YTBEP)KICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yTBepKIeHHs, KOHTPIPUMED;

* IPOBEPATH IPUHAJIEIKHOCTD 3JIEMEHTA MHOKECTBY;

* HaXOAMTh IIepeceyeHre U 00bEJMHEHNE MHOXKECTB, B TOM YHCJIE IIPEJICTABICHHBIX I'paUuecKy Ha
YUCJIOBOM IIPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

* IPOBOJIUTH J10Ka3aTeJIbHbIE PACCYKIEHH Il 000CHOBaHMS UCTUHHOCTH YTBEPXKICHUI.

* HCIIOJIB30BAaTh YMCIIOBBIE MHO)KECTBA HA KOOPAMHATHOM NPSAMOM M HAa KOOPAMHATHOW IIJIOCKOCTH
JUISL OIUCAHUS! pealIbHbIX IIPOLIECCOB U SBJICHU;

* IIPOBOJUTH JOKA3aTEJIbHBIE PACCYXKACHHS B CUTyalUsAX ITOBCCIHEBHOM JKHU3HM, IIPU PELICHUU
3a/1a4 U3 Ipyrux MpeiMeToB;

* cBOOO/IHO ONIEpUPOBATh MOHATUAMU: HATYPAIIbHOE YMCII0, MHOXKECTBO HATYpaJIbHBIX YUCEI, LIEI0e
YHCJIO, MHOKECTBO LIEJIBIX YUCEJ, OOBIKHOBEHHAs JIpO0b, JECATUYHAs APOOb, CMELIAHHOE YMCIIO,
paloOHaIbHOE YHCIIO0, MHOKECTBO PALIMOHAIIBLHBIX YHACEN, UPPALMOHAIBHOE YUCIIO, KOPEHb CTENIEHU
n, AEUCTBUTEIBHOE YUCIIO, MHOKECTBO JEHCTBUTENBHBIX YUCEN, TE€OMETPUUECKas MHTEpIpeTalus
HaTypaJIbHBIX, LEJbIX, PALIMOHAJIBHBIX, JEUCTBUTEIbHBIX YNCE,;

* IOHUMAaTh U OOBSICHATH PA3HULY MEXIY MO3ULIHUOHHONM U HEMO3ULIMOHHOW CHUCTEMaMM 3alUCH
quCcel;

* [EPEBOJUTH YKCIIa U3 OJHONW CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHNUS) B IPYTYIO;

* JIOKa3bIBaThb U MCIOJb30BaTh NPU3HAKU JEIUMOCTH CyMMbI M IPOU3BEACHUS IIPU BBIIOJHEHUU
BBIUMCJICHUM U PELLIEHUH 33/1a4;

* BBIIIOJIHATH OKPYTJIEHUE PALMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEN C 3alaHHOM TOYHOCTBIO;

* CpaBHUBATh JICUCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0aMU;

* YIOOpPSIOYMBATh YHCIA, 3allMCaHHbIC B BHUJE OOBIKHOBEHHOM W JAeCATHYHOW Ipolu, uucia,
3alMCaHHbIE C HUCIOJIb30BAHUEM apHU(PMETHUECKOT0 KBaJpaTHOrO KOPHsI, KOPHEH cTerneHu OoJblie
2;

* HaxoauTh HO/l n HOK pasHbpiMu crioco6amMu 1 UCHIOIB30BaTh UX IIPU PEILICHUU 33]1a4;

* BBIIIOJIHATD BBIUMCIIEHUS M MPEOOpa30BaHMs BHIPAXKEHUH, COAECPIKAIIMX IeHCTBUTENbHbIE YUCIa, B
TOM YHCJI€ KOPHU HAaTypaJIbHBIX CTENEHEH;

*  BBINOJNHATH  CTAHAAPTHbIE  TOXKIECTBEHHBIE  MpPeoOpa3oBaHUS  TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUI;

* BBINOJHATE U OOBSCHATH CPaBHEHHE PE3YJIbTATOB BBIYMCICHUH INPH PELICHUH MPAKTHYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHUN, UCTIOJIb3YsI pa3HbIE CIIOCOObI CpaBHEHUIA;

* 3allUCBIBAaTh, CPAaBHUBATh, OKPYIJIATh YHCIOBBIE JAHHBIE PEAJIBHBIX BEJIIMYHMH C MCIOJIb30BAaHHEM
pa3HbIX CUCTEM U3MEPEHUS;

* COCTaBIATh M OIICHWBAaTh pa3HbIMU CIIOCOOAMHU YHUCIIOBBIE BBIPAXKEHUS TPU  PpEIICHUH
MPAKTUYECKHX 3ajlad U 3a7a4 U3 JPYTUX y4eOHbIX MPEeIMETOB;

* CBOOOJHO OINEpPHPOBATh IMOHATUSAMH: ypaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIE YpPaBHEHHS H
HEPABEHCTBA, YpPaBHEHHUE, SABILIOLIEECS CIEACTBHEM JPYIOro  ypaBHEHHS, YpPaBHEHHS,
PaBHOCHJIbHBIE HA MHOKECTBE, PAaBHOCHJIbHBIE ITPE0Opa30BaHUsl ypaBHEHUH;

* pemiath pa3Hble BU/Ibl YPaBHEHHI 1 HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPbIE YPaBHEHUS
3-it u 4-it creneHei, APOOHO-pAIMOHAIBHBIE U UPPALTMOHAIBHBIE;

* OBJIAJETh OCHOBHBIMH THIIAMHU T[IOKa3aTEJbHBIX, JOrapupMHUUECKUX, HUPPALUOHATIBHBIX,
CTENIEHHBIX YPaBHEHUI M HEPABEHCTB M CTAHJAPTHBIMM METOJAMH UX PELICHUH W MPUMEHATH UX
IIPY PEIICHUN 33/]a4;

* IPUMEHSATH TEOpeMY be3y K peleHuI0 ypaBHEHUN;

* IPUMEHATH TeOpeMy Burera 1i1s penieHusi HEKOTOPBIX YPaBHEHUM CTEIICHU BBILIE BTOPOM;

* MIOHMMATh CMBICII TEOPEM O PAaBHOCHIJIBHBIX M HEPABHOCHJIBHBIX NMPEOOPA30BAHUAX YPABHEHUH M
YMETb UX JTOKa3bIBATh;



* BJAJ€Th METOAAMHU PEIIEHUS YPaBHEHWH, HEPABEHCTB U MX CUCTEM, YMETb BBIOMpaThb METOA
peleHust 1 000CHOBBIBAThH CBOI BHIOOD;

* HCII0JIb30BaTh METO/] MHTEPBAJIOB Il PELIEHUs HEPABEHCTB, B TOM YHCJIE IPOOHO-PAMOHAIBHBIX
¥ BKJIIOUAIOMIMX B c€0sl HppaAIlMOHAIbHBIC BBIPAKEHHUS,

s pewarh anreOpanyeckue ypaBHEHHMs U HEPABEHCTBA U MX CHCTEMbl C IlapaMeTpamu
anreOpanyecKuM U Tpa@uuecKuM METOIaMH;

* BJIaJIETh PAa3HBIMU METO/IaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

* pelaTh ypaBHEHUS B LIENbIX YUCIIAX;

* u300pakaTb MHOXECTBAa Ha IUIOCKOCTH, 3aJaBa€Mble YPABHEHUSIMH, HEPaBEHCTBAMH U UX
cucTeMamy;

* CBOOOJHO HCIONB30BaTh TOXKJICCTBEHHBIC MPEOOpPA30BaHUs MPU PELICHUH YPAaBHEHHH M CHCTEM
ypaBHECHUH;

* COCTaBIATh U pellaTb ypaBHEHUS, HEPABEHCTBA, MX CHCTEMbl IIPU PELIECHUM 3aJad APYTUX
y4eOHBIX IPEMETOB;

* BBINOJHATH OLEHKY MPaBAONOJAO0MS pPe3yJbTaToOB, MOJYYaeMBbIX MpPHU PEIICHUH Pa3THIHBIX
YPaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PEIIEHUH 3a]a4 APYIUX y4eOHBIX PEIMETOB;

* COCTaBJIATh M peIllaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTpaMu INpU PELICHUH 3aJad APYTUx
y4eOHBIX IPEMETOB;

* COCTaBJISITh YPABHEHME, HEPABEHCTBO MJIM UX CUCTEMY, OMMCHIBAIOLIUE PEAIbHYIO CUTYalUIO WU
HPUKIIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH [1OJIyYCHHbIE PE3YyIbTaThI;

* HCNOJNb30BaTh MPOTPaMMHBIE CPEICTBA IPU PEIICHUU OTIENbHBIX KJIACCOB YypaBHEHUU U
HEPaBEHCTB;

* BJIaJICTh MOHATHAMMU: 3aBUCUMOCTb BEJIMYUH, (DYHKLIMSA, apryMEHT U 3HadeHue (PyHKIUH, 00J1acTh
oTnpezieNieHUss U MHOXECTBO 3HAYEHUM (PyHKUMHU, TpapuK 3aBUCUMOCTH, IpaduK (QYHKIHMH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE Ha YHUCIOBOM IPOMEXKYTKE, yObIBaHHE HA
YHCIIOBOM TPOMEXKYTKEe, HauOoJbplllee M HaUMEHbIllee 3HaYeHHEe (YHKUMM Ha YHCIOBOM
POMEXKYTKE, iepuoanyeckas QyHKIUs, IEpUOJl, YeTHasl U HeueTHas (YHKIUU; YMETh PUMEHSATh
3TH MOHATHS NPU PELICHUH 3a/1a4;

* BIIQJIETh TOHATHEM CTENEeHHas (YHKLHSA; CTPOUTh €€ IpapuK M yMeThb HPUMEHSTh CBOWCTBA
CTETeHHON (YHKIIMU MPH pEeIIeHUH 3a/1a4;

* BJAJeTh NOHATUSAMM MOKa3aTeldbHas (YHKLHUSA, JKCIOHEHTA; CTPOUTh HUX TIpadUKu U YMETb
IPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINK IPU PEILIEHUH 3a/ay;

* BJIAJETh MOHATHEM Jorapupmuyeckas (yHKIUSA; CTPOUTh €€ rpaduK U yMETb NPUMEHSTh
cBoiicTBa Jorapudmuueckoi GyHKIIMH MIPU PELICHUH 33]1aY;

* BJIaJIETh MOHATHUAMU TPUTOHOMETpHUECKHE (DYHKLIMHU; CTPOUTH UX TpadUKUd U yMETh MPUMEHSThH
CBOICTBa TPUTOHOMETPUUECKUX (YHKIIUI PU pElIeHnH 3a]1ay;

* BJIaJIETh MOHATHEM 0OpaTHast (PyHKIIHS; IPUMEHATH 3TO IMOHATHE MPHU PEIICHUH 3a/1a4;

* QpPUMEHATh NpPU peIIeHUH 3ajJady  CBOMCTBa (YHKUMNA: UYETHOCTb, MEPHUOJUYHOCTD,
OTPaHUUYEHHOCTD;

* IPUMEHSATH NPH PEIICHUH 3aa4 peoOpa3oBaHus rpauKkoB GyHKIUH;

* BJAJETh MOHATUSIMM YHUCIIOBas IOCIIEOBATEIbHOCTh, apuU(MeTHuecKas M TreoMeTpudecKas
IpOorpeccusi;

* IPUMEHATh IPU PEIIeHHM 337ay CBOMCTBAa M NPU3HAKU apU(PMETUYECKOH M reoMEeTpUYECcKOu
MIPOTPECCHIA. ;

* OIIPEJEIIATh M0 TpauKaM U UCIOIB30BaTh ISl PEIICHUS IPUKIIAAHBIX 3aJa4 CBOICTBA peabHbIX
IPOIIECCOB U 3aBUCHUMOCTEN (HAauOOJIbIINE M HAUMEHBIINE 3HAYEeHUs, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHUS (YHKIUH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, aCHUMIITOTBHI, TOYKH Heperuda, mepuoj u
T.IL.);



* UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyalluu;

* OIIpeeNATh MO0 rpaduKaM MpoCTeHINe XapaKTePUCTUKH MTEPUOTNIECKUX MTPOILIECCOB B OMOJIOTHH,
SKOHOMHMKE, MY3bIKE, PaIHOCBSI3U U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.);

* BJIQJICTh MOHATHEM OECKOHEYHO YOBbIBAIOIAsi FEOMETPHUYECKass MPOrpeccusi U yMeTh NMPUMEHSITh

€ro Ipy PELICHUH 3a/1a4;

* IPUMEHATH JJI PELICHU 3a1a4 TEOPUIO IIPECIIOB;

* BJIQJIETh NOHATUAMHU OECKOHEYHO O0bIINEe U OECKOHEYHO Majlble YHCIIOBBIE [10CIE10BATEIbHOCTH
U YMETb CPaBHHUBATh OECKOHEYHO OOJbIINE U OECKOHEYHO MaJible TIOCIEJ0BATEIbHOCTH;

* BIIQJICTh MOHATHAMU: TIPOU3BOIHAS (DYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKIINY;

* BBIYUCIIATH POU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMH U UX KOMOWHAIIHIA;

* KCCIIeZ0BaTh (PYHKIMU HA MOHOTOHHOCTD U IKCTPEMYMBI;

* CTPOUTH IpaUKU M IPUMEHSTH K PEIICHHIO 32/1a4, B TOM YHUCIIE C TapaMeTpoM;

* BJIQJIETh IOHATHEM KacaTelbHas K Ipa@uky (QyHKIMH U yMETb NPUMEHATh €ro MpH pelIeHUH
3az1ady;

* BJIaJIETh MOHATUAMHU IIepBOOOpa3Has PyHKIMS, ONpeIEICHHbIN HHTErpa;

* IpuMeHsATh TeopeMy HproTona—JIeiiOHuIa u ee cneacTBus Ui peLIeHus 3a1ay;

¢ pfuiaTh IMPHUKIAAHBIC 3aJa4U U3 6I/IOJ'IOFI/II/I, (I)I/I?»I/IKI/I, XUMHHU, SKOHOMHUKH U APYIrux npeameToB,
CBA3aHHBIC C HCCICAOBAHUCM XAPAKTCPUCTHK IIPOLCCCOB, HHTCPHPCTUPOBATL IIOJTYYCHHBIC
PE3YJIbTATHhI;

¢ OIICpHUpPOBATHb OCHOBHBIMH OIIMCATCIbHBIMU XAPAKTCPUCTHUKAMHU YHUCIIOBOI'O Ha6opa, IIOHATUEM

TreHepalibHast COBOKYITHOCTb U BLI60pKOI>i U3 HEC,
¢ OIepupoBaTb IMNOHATUAMU: 4YaCTOTa W BEPOATHOCTH C06LITI/I$I, CymMMa U IIPpOU3BCACHUC
BepOHTHOCTCﬁ, BBIUUCIIATE BEPOATHOCTU COOBITHI HAa OCHOBE noacucTa 4ucjia ncxoaos,

* BJIaJICTh OCHOBHBIMU TOHATUSAMHU KOMOMHATOPUKHU M YMETh UX MPUMEHATH IIPU PEIICHUH 3a7a4;

* UIMETh NIPEJICTaBIIEHUE 00 OCHOBAX TEOPUHU BEPOSITHOCTEN;

* WMETh TPEICTaBICHHE O JUCKPETHBIX U HENPEepBIBHBIX CIy4YailHBIX BEIWYMHAX U
pactupeeNieHusX, 0 He3aBUCUMOCTH CITYJaiHBIX BEJINIHH,

* UMETh MPEJICTABICHUE O MATEMAaTHIECKOM OKUJAHUH U JTUCTICPCUU CITyYalHbIX BEIHUNH;

* IMETh MIPEJICTABIICHHE O COBMECTHBIX PACIIPEICICHISX CITYYaiiHbIX BEITUYHH;

* IOHUMATh CYTh 3aKOHA OOJIBIIIUX YUCENl U BEIOOPOUHOTO METO/A U3MEPEHUS BEPOSTHOCTEH;

* UMETH MPEJICTABIICHUE O HOPMAIBHOM paclpeelIeHUH U IPUMEpax HOPMAIBLHO PACIPEICICHHBIX
CIIy4aifHbIX BETTUYHH;

* UMETh MIPEJICTABICHUE O KOPPEISIIUU CIIy9alHbIX BEJMYUH;

* BBIYHCIIAT WM OIICHUBATH BEPOSTHOCTH COOBITHI B PEATbHOM KU3HU;

* BBIOMPATh METOIBI MTOAXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

* pemIaTh pa3HbIe 33JJa4H MOBBIIICHHOW TPYAHOCTH;

* AaHAJTM3UPOBAThH YCIOBUE 33/1a4H, BBIOMPATh OMTUMAIBHBIA METOJT PEIICHUS 3aa4, pacCMaTpUBast
pa3IMYHbIC METOJIbI;

* CTPOUTh MOJIENb pEIICHUs 3aJaud, MPOBOIUTH JO0KA3aTEeNbHBIE PACCYKICHHUS MPH PEIICHUN
3aj1auu;

* pemaTh 3a1a4M, TpeOyriue nepedopa BapUaHTOB, MMPOBEPKU YCIOBUM, BHIOOpA OMTHUMAIBLHOTO
pe3yJbTaTa;

* aHAIM3UPOBATh M HWHTEPIPETHUPOBATH IOITYYCHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3aadu,
BbIOMpATh pEICHUs, HE POTHUBOPEYALIIE KOHTEKCTY;

* IEPEBOJUTH MIPH PEUICHUU 33a4i MHPOPMAIUIO U3 OJHON (DOPMBI 3aMKCH B IPYTYIO, HCTIONB3YSI
MIPU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI, TPaUKH, JHATPAMMBI;

* pemraTh MPaKTUYECKHUE 3a/1a4H U 3aJIa4H U3 IPYTHX MPEIMETOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema Teopus KoHntposbHbie Vtoro
paboThI
1. | IloBropenue 6 1 7
2. | JleficTBUTEIBbHBIC YKCIIa 13 1 14
3. | Crenennas pyHKIus 14 1 15
4. | TlokasarenbHas PyHKIUS 11 1 12
5. | Jlorapudmuyeckas GyHKIUSA 19 1 20
6. | Tpuronomerpuueckue GopMyIIbl 26 1 27
7. | TpuroHoMeTpuyeckrue ypaBHEHUs 16 1 17
8. | Tpuronomerpuyeckue GyHKIHN 11 1 12
9. | IloBTrOpenue. 11 1 12
Uroro 127 9 136
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11 KJIACC

No Tema Teopus KoHntposbHsie Vtoro
paboThI

1. | IloBropeHue 11 1 12

2. | Ilpon3BosiHas U €€ reOMETPUUYECKHI CMBICT 19 1 20

3. | [IpuMeHeHne mpouU3BOAHONW K HMCCIIEIOBAHUIO 19 1 20
hyHKIHIA.

4. | UnTerpan 19 1 20

5. | KomObunaropuka 12 1 13

6. | DnemMeHThl TEOpUH BEPOATHOCTEN 12 1 13

7. | CratucTtuka 9 1 10

8. | IloBTOopenue. 27 1 28
Uroro 128 8 136
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
KoJsmnyecTBO ypokoB Hara
13?1 Tema ypoka Beero | KOHTPOIbHBIE 1o 1o
paGoThI mwiany | ¢akry
10a
1 JIuneiinsle HepaBeHcTBa. KBanparnunas ¢pynkuus. I'paduxk. 1 1 Hex
2 KBangpatHbie HepaBeHCTBA: Tpa@UECKUil METOJI M METOJ] HHTEPBAJIOB. 1 1 Hex
3 PanyoHanbHbIE BBIpaKEHUS. 1 1 Hex
4 Ienbie ypaBHeHUs. J[poOHBIC ypaBHEHUSI. 1 1 Hen
5 Cucrembl ypaBHEHUH. 1 2 Hen
6 3agaun. 1 2 Hen
7 BBoanasi KoHTpoJIbHAsI paboTa nmo ajareope. 1 1 2 Hen
8 AHanu3 KOHTposIbHOU paboThl. Llenbie u panronansubie yncina. (1) 1 2 Hen
9 JletictBuTenbHbBIC uncia. (2) 1 3 Hen
10 JlelficTBUTENbHBIE YKCIIA: PAIMOHAIBHBIE U HPpallMOHAJIbHBIE YHcia. (2) 1 3 Hex
11 beckoHeuyHo yObIBatomiasi reomeTpudeckast nporpeccus. (3) 1 3 Hex
12 Cymma OeckoHe4HO yObIBaroIIel reoMeTpuueckoi nporpeccui. (3) 1 3 Hex
13 ApudmeTrueckuii KOpeHb HaTypalbHOU cTeneHu. (4) 1 4 Hen
14 W3Bneuenne kopHs n-oil creneHu. (4) 1 4 Hen
15 W3Breuenne KopHs n-oil creneHu. YpouieHue BoipakeHuil. (4) 1 4 Hen
16 Crenensb C pallMOHATBHBIM U JISHCTBUTEILHBIM MTOKA3aTeIsIMH. (5) 1 4 Hen
17 CreneHp C palqUOHaJIbHBIM U JIEWCTBUTENBHBIM IOKa3aTeNsIMU:  YIPOIIECHUE 1 5 Hex
BbIpakeHuil. (5)
13 CreneHp ¢ palMOHAIBHBIM U JIEHCTBUTENIBHBIM [TOKA3aTESIMU: PELICHUE YPABHEHUM. 1 5 Hex
&)
19 CreneHb C palUOHaJbHBIM U JICWCTBUTENBHBIM IOKa3aTeNsIMU: YIPOIIECHUE 1 5 Hex

BBIpQ)KEHUH U pellieHne ypaBHeHuUH. (5)
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20 O6o06menue 1Mo TeMe «JlelicTBUTEIbHBIC YHCIIay 1 5 Hen
21 KontpoabHnas pa6ora Ne 1 no aiaredpe «JlelicTBUTeIbHbIE YHCJIA» 1 6 Hex
22 AHanu3 KOHTposIbHOM paboThl. CTeneHHast pyHKIwms, €€ cBoicTBa U rpaduk. (6) 1 6 Hex
23 I'paduk u cBoricTBa creneHHON QyHKIHH. (6) 1 6 Hex
24 [TocTpoenue rpaduka crerneHHONW QyHKIMKU B paboTa ¢ HUM. (6) 1 6 Hex
25 B3anmuo obpatubie pyHkiuu. (7) 1 7 Hen
26 PaBHOCUIIbHBIE YpaBHEHUSI U HEPABEHCTBA. (&) 1 7 Hen
27 PaBHOCHIIbHBIC ypaBHEHHS U HEPABEHCTBA. PelnieHne ypaBHeHUI 1 HEPABEHCTB. (&) 1 7 Hen
28 Pemenne ypaBHeHU 1 HepaBeHCTB. (8) 1 7 Hen
29 WppanmonanbHble ypaBHeHus. (9) 1 8 Hen
30 MeTo/1bl pelieHus: UppaloHaIbHbIX YpaBHEHUH. (9) 1 8 Hen
31 Pemenue nppannoHalibHbIX ypaBHEHUH. (9) 1 8 Hen
32 WppanmonansHble HepaBeHcTBa. (10) 1 8 Hen
33 MeTo/bl penieHus uppanoHaIbHbIX HepaBeHCTB. (10) 1 9 Hex
34 Pemenue nppannonaibHbIX HepaBeHCTB. (10) 1 9 Hex
35 O6006menne o Teme «CterneHHast QyHKIUSD) 1 9 Hen
36 KonTtpoJubHas padora Ne 2 no anredpe «CrenenHasi pyHkuus» 1 9 Hex
37 AHanu3 KOHTposIbHOM paboThl. [lokazarenbHast pyHkius, e€ cBoiicTBa u rpadux. (11) 1 10 Hen
38 I'paduk u cBoiicTBa nokazarenpHol pyHkuuu. (11) 1 10 Hent
39 [TokazatenpHbie ypaBHeHUs. (12) 1 10 Hex
40 MeTo/1b1 pelnieHns: NoKa3aTeNbHbIX YpaBHEHUH. (12) 1 10 Hent
41 Pemenue nokasarenpHbIX ypaBHeHH. (12) 1 11 Hen
42 ITokazarenbHble HepaBeHCeTBa. (13) 1 11 Hen
43 MeTo/1b1 pelnieHns: moKa3aTeNbHbIX HepaBeHCTB. (13) 1 11 Hep
44 Pemenne nokasarenbHbIX HepaBeHCTB. (13) 1 11 Hep
45 CucTeMsl ITOKa3aTENbHBIX YPABHEHNI M HEpaBeHCTB. (14) 1 12 Hep
46 Pemrenne cucreM nokasaTenbHbIX YpaBHEHUN U HEPABEHCTB. (14) 1 12 Hep
47 0O600menue o teme «llokazarenpHas QYHKIHN. 1 12 Hen
48 KonTtpoJsabHas pa6ora Ne 3 no anredpe «Iloka3atenbHas GQyHKUHSD) 1 12 Hent
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49 AHanum3 KOHTpoIbHOM paboThl. Jlorapudmer. (15) 1 13 Hen
50 Brruucnenue norapudmos. (15) 1 13 Hen
51 Cgoiicta Jiorapudmos. (16) 1 13 Hen
52 CaoiictBa JiorapudmoB 1 ux npumeHenue. (16) 1 13 Hen
53 [IpuMeHeHne cBOMCTB JIorapu(MoB npu BeIYUCICHUSX. (16) 1 14 nen
54 JlecsTnuHbie U HaTypalibHBIE JTorapudMsI. (17) 1 14 nen
55 Jlecsatnunbie ®W  HaTypaibHble Jiorapudmsel. [Ipocrelimue norapudmMuyeckue 1 14 nen
ypaBHeHus. (17)
56 Jlecatuunble W HaTypanbHble Jiorapudmel. Ilpocreiimme norapudmuyeckue 1 14 nen
ypaBHeHus. (17)
57 Jlorapudmmueckas ¢pynkius, e€ cBoiicTBa u rpaduk. (18) 1 15 nen
58 I'paduk u cBoiicTBa nmorapudmudeckoit pyHkuu. (18) 1 15 nen
59 Jlorapudmuueckue ypaBuenus. (19) 1 15 nen
60 MeTtopl penieHus gorapuMuyeckux ypaBHeHui. (19) 1 15 nHen
61 Jlorapudmuueckue ypaBHEHHs 1 METOBI HX pemeHus. (19) 1 16 Hent
62 Pemenue norapugmuueckux ypasHenuil. (19) 1 16 Hent
63 Jlorapudmuueckue HepaBeHCTBA. (20) 1 16 Hen
64 MeTtobl penieHus gorapuMuyecKkux HepaBeHCTB. (20) 1 16 Hent
65 Jlorapudmuuecknue HepaBeHCTBA U METOBI UX pemieHus. (20) 1 17 nen
66 Pemenue norapudpmuueckux HepaBeHCTB. (20) 1 17 nen
67 0O600mmenue o reme «Jlorapuhmuueckass GyHKIHS. 1 17 nen
68 KonTpoJsbHasi padora no Ne 4 no anreope «Jlorapupmuyeckas GpyHKuusD) 1 17 nen
69 AHanu3 KOHTPOJIbHOM paboThl. Pagnannas mepa yria. (21) 1 18 Hex
70 [ToBOpOT TOUKHM BOKpYT Hayayia KoopAuHaT. (22) 1 18 Hex
71 IToBOpOT TOUKM BOKPYT Hayajga KOOpAUHAT. (22) 1 18 Hen
72 Ornpenenenne cCMHyca, KOCUHYCa U TaHTeHca yria. (23) 1 18 Hen
73 Cunyc, KOCUHYC U TaHTeHC yria. (23) 1 19 Hen
74 3HaKM CHUHYCa, KOCUHYyCa B TaHTeHca. (24) 1 19 Hen
75 3aBUCHMOCTh MEXJY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJIHOTO W TOTO K€ yIJa. 1 19 Hen
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(25)

76 3agaHus Ha UCIIOJb30BaHUE 3aBUCUMOCTU MEX]ly CHHYCOM, KOCHHYCOM M TaHI'€HCOM 1 19 Hen
OJIHOTO U TOTO Xke yria. (25)
77 Hcnonp30BaHne 3aBUCUMOCTU MEXAY CHHYCOM, KOCHHYCOM U TaHI'€HCOM OJIHOTO U 1 20 Hen
TOTO K€ yIJia MPU BBITOJTHCHUH 3aaHui. (25)
78 Tpuronomerpuueckue ToxaeCTBA. (26) 1 20 Hen
79 Vcnonb30BaHre TPUTOHOMETPUYECKUX TOXKJIECTB, IPU YIPOIICHUH BhIpaKeHUH. (26) 1 20 Hen
80 Hcnonbs30Banre TPUTOHOMETPHUYECKUX TOXKIECTB, IPH PEIICHUU YpaBHEHH. (26) 1 20 Hen
81 CuHyC, KOCUHYC U TAHT€HC YTJI0B 0. U —a.. (27) 1 21 Hen
82 dopmybl cioxenus. (28) 1 21 nen
83 [Tpumenenne Gopmys CI0KEHHS TPU YIPOIICHUH BhIpaXeHUH. (28) 1 21 nen
84 DopMyIibl CHHYCA, KOCUHYCA U TAHTEHCa ABOMHOTO yria. (29) 1 21 nen
85 Cunyc, KOCUHYC M TAaHT€HC TBOMHOTO yria. (29) 1 22 Hen
36 [Tpumenenne hopmys cuHyca, KOCHHYCA U TAaHT€HCA JBOWHOTO YIJIa MPH YIPOIICHUN 1 22 nen
BhIpakeHuil. (29)
87 DopMyIibl CHHYCA, KOCUHYCA U TAHT€HCa N0JIOBUHHOTO yria. (30) 1 22 Hep
88 CuHyC, KOCUHYC U TaHT€HC NOJOBUHHOIO yria. (30) 1 22 Hen
89 ®opmyinsl npusenenus. (31) 1 23 Hen
90 ®opmyiiel TpUBEJCHNS U X NpuMeHenue. (31) 1 23 Hen
91 ITpumenenue ¢hopmy MpUBeIeHHs! TP YIIPOUIEHUH BeIpaskeHHiH. (31) 1 23 Hen
92 Cymma 1 pazHocTh cuHycOB. CymMMa M pa3HOCTb KOCHHYCOB. (32) 1 23 Hen
93 CyMMa 1 pa3HOCTb CHHYCOB ¥ KOCUHYCOB. (32) 1 24 Hep
94 O6o00611eHne 1o Teme «TpuroHomMerpuyeckue GopMysIbD». 1 24 nen
95 KonTtpouabsHas padora Ne S mo anredpe «Tpuronomerpuyeckue (popmyJibn» 1 24 nen
AHanu3 KOHTpOJBbHOM paboThl. [loHATHE apKKOCHHYyca YHCIa. VYpaBHeHUe 24 nen
96 cosx=da . (33) 1
97 YpaBH_eHHe BHUJA 1 25 Hen
cCosSx=a X (33)
98 Pewrenue ypaBHeHu# Buja | 25 Hen

COSX=a X (33)
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99 IHOHﬂTHeapKCHHycachna.YpaBHeHHeshlx::a_(34) 1 25 Hen
100 :E?iéfzﬁi34) BHJIA | 25 nen
101 P§HWHHeypaBHeHHﬁBHna | 26 Hen
sinx =a_(34)
102 | Ilonarue apkTanreHca uucna. YpaBHeHHeng::a.(35) 1 26 Hen
103 PeumHHeypaBHeHHﬂBHHatgx::a_(35) 1 26 Hen
104 | YpaBHeHus, cBoasIIMeCs K KBagpaTHEIM. (36) 1 26 Hen
105 | YpaBHenue asin x+bcosx=c. (36) 1 27 Hen
106 | YpaBHeHus, peniaeMble pas3yioKEHUEM JIEBOM YacTU Ha MHOXKUTENH. (36) 1 27 Hen
107 | Metozpl pelieHusl TPUTOHOMETPUYECKUX ypaBHEHUH. (36) 1 27 Hen
108 | Pemiennie TpuroHoMeTpu4eCKUx ypaBHeHuil. (36) 1 27 Hen
109 | Ilpumepsl penieHust IPOCTEUIINX TPUTOHOMETPUUYECKUX HEpaBEHCTB. (37) 1 28 Hen
110 | Pemenue npocTeHMX TPUTOHOMETPUYECKUX HEPaBEHCTB. (37) 1 28 Hen
111 | O606menue no teme «TpUrOHOMETpUYECKHE YPABHEHUS ). 1 28 Hen
112 | KonTpoabHasi padota Ne 6 mo anredpe « TpuronomMerpnyeckue ypaBHeHHUs» 1 28 Hex
113 AHanmu3 KOHTpOJIbHOW paboTel. OO6NacTh OIpeneseHus U MHOXECTBO 3HAueHHH 1 29 Hen
bynakuun. (38)
114 | YeTHOCTH, HEUETHOCTH, MIEPUOAUIHOCTH TPUTOHOMETPHUECKUX QyHKIUH. (39) 1 29 nen
115 | CgoiicTBa pyHKIIMH Y =COSX U ee rpaduk. (40) 1 29 nen
116 | ®ynkuus y=cosx u ee rpaduk. (40) 1 29 Hen
117 | CgoiictBa pyHKIIMM y = sin x U ee rpaduk. (41) 1 30 Hen
118 | ®ynkuuu y =sin x u ee rpaduk. (41) 1 30 Hen
119 | CgoiicTtBa pyHKIIMM y = fgx U ee rpaduk. (42) 1 30 Hen
120 | @ynkuuu y =tgx u ee rpaduk. (42) 1 30 Hen
121 Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (PYHKIMH MpH pEIIeHUH 3aJaHHi. | 31 Hen

(40,41, 42)

17




122 | O6paTHbIe TpUTOHOMETpUYECKHE QyHKIHH. (43) 1 31 Hen
123 | O606menwue mo Teme «TpuroHoMmerpudeckue HyHKITUN. 1 31 Hen
124 | KonTpouabHasi padora Ne 7 o anredope «Tpuronomerpuyeckue pyHKIIHN» 1 31 Hep
125 | AHayu3 KOHTPOJIBHOM paboThl. CTerneHHas QyHKITHS. 1 32 Hen
126 | Iloka3arenpHas QyHKITHSI. 1 32 Hen
127 | Jlorapudmuaeckas: GyHKIIHS. 1 32 Hep
128 | Tpuronomerpudeckue HGOpMyJIbl U YpaBHCHHUS. 1 32 Hen
129 | Tpuronomerpudeckue GOpMysbl U ypaBHEHUSI. 1 33 Hen
130 | Tpuronomerpuyeckue QyHKIHH. 1 33 Hen
131 | UToroBasi KOHTpoJbHasi paboTa no ajaredpe. 1 33 "en
132 | Ananu3 koHTpoabHOU paboThl. [loka3aTenbHble ypaBHeHUs U HepaBeHCTBa B EI'D. 1 33 "en
133 | Jlorapudmuueckue ypaBHeHHs U HepaBeHcTBa B EI'D. 1 34 nen
134 | Tpuronomerpuyeckue ypaBHeHus U HepaBeHcTBa B EI'D. 1 34 nen
135 | Cucremsbl ypaBHeHUH U HepaBeHCTB B EI'D. 1 34 nen
136 | Cucremsbl ypaBHeHUH U HepaBeHCTB B EI'D. 1 34 nen
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136
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11 KJIACC

KoJsmnyecTBOo ypokoB Hara
3“1—)1 Tema ypoxa Beero | KOHTPOaBbHBIE 1o 1o
padoThI miany | gaxkry
11a
1 JlelicTBUTENbHBIC Ynciia. ApUPMETHIECKHN KOPEHb HATYpaJIbHOW CTETICHHU. 1 1 Hex
2 CreneHb C palliOHAIBHBIM U JIEHCTBUTEIbHBIM MTOKA3aTEIISIMH. 1 1 Hen
3 Crenennast pyHKIUs, €€ CBOWCTBA U TpaduK. 1 1 Hex
4 JlpoOHO-palmoHaNbHbIe U HPPALMOHATBHBIE YPABHEHHSL. 1 1 Hex
5 JIpoOHO-palmoHaIbHBIC U UPPAITMOHATLHBIC HEPABCHCTBA. 1 2 Hen
6 [TokasarenpHas QyHKIHsI, €€ CBOWCTBA U TpaduK. 1 2 Hen
7 [TokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA. 1 2 Hen
8 Jlorapudmmueckas GyHkIms, €€ CBOHCTBA U rpaduK. 1 2 Hen
9 Jlorapumuyeckne ypaBHEHHS M HEPABCHCTBA. 1 3 Hen
10 Tpuronomerpuveckne TOXIECTBA U GOPMYIIHI. 1 3 Hex
11 TpuroHomeTpudecKue ypaBHEHHUsI. 1 3 Hex
12 BBoaHasi koHTpoJibHAsE paboTa no aaredpe. 1 1 3 Hex
13 AHanm3 KOHTPOJIbHOU paboThl. OnpeneneHne npou3BoAHOMN. (11. 44) 1 4 "Hen
14 [IpousBonHas. (1. 44) 1 4 Hen
15 [IponsBoHas creneHHoil pyHkuuu. (1. 45) 1 4 Hen
16 @DopMyJsIbl TPOU3BOJHBIX CTETIEHHOMN U TMHEHHON QyHKuMi. (1. 45) 1 4 Hen
17 [Ipumenenue Gopmy MPOU3BOJIHBIX CTENEHHOMN U TMHEHHON QyHKIui. (11. 45) 1 S Hex
18 [IpaBuia quddepennunponanus. (1. 46) 1 S Hex
19 [Ipon3BoIHbIE CyMMBI, MPOU3BECHUS], YACTHOTO U CJIOKHON QyHKIMH. (11. 46) 1 S Hex
20 [Ipumenenue npaBun audQepeHIupoBaHns CyMMBI, MPOU3BEAEHHUS, YacCTHOTO U 1 5 Hen
CJI0’)KHOW (pyHKIMH. (11. 46)
21 ITpon3BoiHbIE AIIeMEHTAPHBIX QYHKIMH. (11.47) 1 6 Hex
22 ITpon3BoiHbIE CYMMBI, IPOU3BEAEHUS U YaCTHOTO (GYHKUHUHU. (11. 47) 1 6 Hex
23 ITpon3BoiHbIE AIIEMEHTAPHBIX (DYHKIMN IPOCTOrO U CIOKHOTO apryMeHTOB. (11. 47) 1 6 Hex
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24 [TpounzBoaHbIe M000H KOMOMHAIIUN dTIeMEHTApHBIX QYHKIUHN. (11. 47) 1 6 Hex

75 ['eomeTpuyeckuii CMBICT TMPOU3BOJHON. YTIOBOM KOIPPHUIMEHT NpsAMOH. Yrou 1 7 Hen
MeXy npsMoil 1 ocwio Ox. (11. 48)

26 I"'eomerpuueckuii cMbica npousBoaHoil. KacarensHas k rpaduky pyaxmum. (mm. 48) 1 ;O

27 ['eomeTpuuecKuil CMBICI TPOM3BOJHON. YpaBHEHHE KacaTelbHOH K Tpaduky 1 7 Hen
byakmm. (1. 48)

28 ['eomeTpryeckuii cMbICT TPOU3BOAHOM. (T1. 48) 1 7 Hen

29 [IpousBonHas u e€ reoMmerprueckuii cMpici. (1. 44 — 1. 48) 1 8 Henl

30 KonTpoabnas padora Ne 1 mo anredope «IIpousBogHasi u eé reoMeTrpru4ecKui 1 8 Hen
CMBICJI».

31 AHanu3 KOHTPOJIbHOI paboThl. [Ipon3BoaHbIe 1000 KOMOWHAIIMU 3JIEMEHTApHBIX 1 8 Hen
bynkuumi. (1. 44 — . 48)

32 [Ipon3BojHas u e€ reoMmerprueckuii cMeici. (1. 44 — 1. 48) 1 8 Hen

33 Bospacranne u yosiBanue ¢pynkuuu. (1. 49) 1 9 Hen

34 [IpumeHeHne NpoU3BOIHON K HaXOXKACHUIO IPOMEKYTKOB BO3pacTaHus U yObIBaHUS. 1 9 Hen
(1. 49)

35 DKcTpeMyMbl (DYHKIHU: TOYKA MaKCUMyMa, TOYKa MHHHUMYMa, KpUTHYECKash TOYKa. 1 9 Hen
(. 50)

36 Haxoxxnenne Touek sxcrpemyma GyHkiud. (1.50) 1 9 Hen

37 OxcTpemyMbl GyHKIMH. (11. 50) 1 10 Hex

38 UccnepoBanue croiicTB pyHkumii. (. 51) 1 10 Hen

39 UccnepoBanue QyHKIIMU C OMOIIBIO MPOU3BOIHON W mocTpoeHue e€ rpaduka. (1. 1 10 Hex
51)

40 HccnenoBanne ¢yHKUMH ¢ nomomibio mnpousBogHOW. Iloctpoenwe — rpaduxos 1 10 Hen
¢yskmil. (. 51)

41 [IpumeHeHne mpor3BOIHON K MOCTpoeHHIO0 TpadukoB GyHKImi. (1. 51) 1 11 Hep

42 Haubonbiiee n HanMeHblllee 3HaUeHHe QYHKIIUU: JITOPUTM HaXOxKJeHus. (1. 52) 1 11 Hep

43 Haxoxaenne Haubob111ero 1 HauMeHbIIero 3HadeHust yHkuuu. (m. 52) 1 11 Hep

44 Haubonbiiee n HanmeHbliee 3HaueHne GyHKuuu. (. 52) 1 11 Hep

45 Pemenue 3amau Ha HaXOXKEHUE HAMOOJBINEr0 WM HAUMEHBIEro 3Ha4eHui. (11. 52) 1 12 "Hen
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46 [TponsBoaHas BToporo nmopsiaka. (m. 53) 1 12 Hen
47 Breimyknocts dyaknuu. (1. 53) 1 12 Hen
48 Touka neperub6a. (1. 53) 1 12 Hen
49 OkcrpemyMmbl GyHkiud. (1. 49 —n.50, n. 52) 1 13 Hen
50 [IpuMeHeHne TNPOM3BOMHON K TMOCTPOCHHMIO TpadukoB (yHKIHMIA. BBITyKIOCTH 1 13 Hen
¢ynkuuu. Touku neperuba. (1. 51, . 53)
51 Konrposabnasi paGora Ne 2 mo anaredope «llpumMeHeHue nNpouU3BOAHON K 1 13 nHen
HCCe10BaAHNI0 GyHKIMIN».
5o AHanus } KOHTPOJIbHON paboThl. [lpuMeHeHHne TPOU3BOAHOM K HCCICIOBAHHIO 1 13 Hen
bynkuit. (. 49 — 53)
53 IlepBoobpaznas. (1. 54) 1 14 nen
54 Haxosxnenue nepsoobpasHoi. (1. 54) 1 14 nen
55 Tabnuia nmepBooOpa3HBIX U MPaBHJIa HHTETPUpOBaHUsl. (11. 55) 1 14 nen
56 [TpaBuna HaXOXKIEHUS IEPBOOOPa3HbIX. (11. 55) 1 14 nen
57 Haxosxnenue rnepBoodpasubix. (1. 55) 1 15 nen
58 [Tnomans kpuBonuHeliHoi Tpanenyn. @opmyna Hetotona-Jleitbnuna. (. 56) 1 15 "Hen
59 [Tnomaas KpUBOJIMHEHHOM Tpanenuu U uHTerpai. (m. 56) 1 15 nen
60 IInonjanb KpUBONMHENWHOM TpaneuyH. (1. 56) 1 15 Hen
61 Beruucnenne unterpanos no ¢opmyne HproToHa-JIeiOHUIa ¢ OMOIIBIO TaOIUIIBI 1 16 Hen
1epBOOOPA3HBIX M MPABII HHTErpUpoBaHus. (11. 57)
62 Brruncnenue uarerpanios. (1. 57) 1 16 Hent
63 Wurerpasr. (1. 57) 1 16 Hen
64 Boruncnenne miomaze  guryp, OrpaHUYEHHBIX  JIMHUSMH, C  [OMOIIBIO 1 16 Hen
ornpeJieIéHHOro uHTerpana. (. 58)
65 Brruncnenne minomazaei puryp ¢ moMmomnisto onpeaenéHHoro narerpana. (. 58) 1 17 nen
66 Brruncnenue mnomazaeit puryp ¢ moMompio uHTerpaios. (m. 58) 1 17 nen
67 Brruucnenue mioniaseil ¢ noMouibo HHTErpasos. (1. 58) 1 17 nen
68 ITpumMeHeHre TpPOM3BOTHON M MHTErpajia K peleHHI0 MPaKTHUeCKuX 3ajad. (1. 59) 1 17 ven
69 Perienue npakTHUECKUX 3a7ay M MOMOIIBIO TPOM3BOIHON U MHTErpana. (1.59) 1 18 Hen
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70 ITepBooOpasnas, naTerpan. Beranciaenue miomanen. (m. 54 — . 59) 1 18 Hex
71 KountpoJabHnas padora Ne 3 no anreope « Aurerpam». 1 18 Hep
7 AHanmu3 KOHTpoIbHOM paboThl. [lepBooOpa3Has, uHTerpan. BeraucieHue mionaaci. 1 18 Hen
(n. 54 — . 59)
73 [TpaBusio npousBeeHs B peIEHUH KOMOMHATOPHBIX 3a1a4. (11. 60) 1 19 nen
74 Komb6unaropusie 3agaun. [IpaBuno npousseaenus. (1. 60) 1 19 nen
75 Komb6unaropusie 3agaun. [lepectanoBku. (1. 61) 1 19 nen
76 [lepectanoBku. (1. 61) 1 19 Hen
77 KombOunaropssle 3agaun. Pazmemienus. (1. 62) 1 20 Hen
78 Pazmenienust. (1. 62) 1 20 Hen
79 Komb6unaropuslie 3agaun. Coueranus 1 ux cBoMcTBa. (1. 63) 1 20 Hen
80 Coueranus u ux cBoiictpa. (1. 63) 1 20 Hex
81 KomOunaropnsie 3agaun. bunom Herotona. (11. 64) 1 21 Hen
82 KomOunaropusie 3agaun. buaom Hprotona. (11. 64) 1 21 Hen
83 KomOunaropuka. Pemenue 3anay. (1. 60 — 1. 64) 1 21 Hen
84 KounrtpoJubHas padora Ne 4 no anredpe «KomOnnaropuka. 1 21 Hen
85 Amnanu3 KoHTpoJbHOH paboTsl. KomOGuHaTopuka. (1. 60 — . 64) 1 22 Hen
86 CoOpITHs. (11. 65) 1 22 Hen
87 Komb6unanmst cobsituii. [IpornBomnonoxknoe coobiTue. (1. 66) 1 22 Hep
88 KomOunanms coOwrtHii. (11. 66) 1 22 Hen
89 BepositHOCTB coOBITHS. (T1. 67) 1 23 Hen
90 Haxoxaenne BeposTHOCTH coObITHS. (11. 67) 1 23 Hex
91 Crno>xenue BeposiTHocTeH (11 68) 1 23 Hex
92 BeposiTHOCTh CyMMBI IByX HECOBMECTHBIX COOBITHH. (11. 68) 1 23 Hen
93 HezaBucumebie coObITHS. YMHOXKEHHE BEepOsITHOCTEH. (T1. 69) 1 24 nen
94 BeposiTHOCTh COBMECTHOTO MOSBICHUS] HE3aBUCUMBIX COOBITHH. (11. 69) 1 24 nen
95 Craructuueckasi BEposTHOCTb. (11. 70) 1 24 nen
96 DneMeHTHI TeOpHH BeposiTHOCTE. (11. 65 — 1. 70) 1 24 nen
97 KonTtpoJsbHas padora Ne 5 mo anredpe «371eMeHThI TEOPHH BEPOSITHOCTEI». 1 25 Hen
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98 AHaM3 KOHTPOIBHOM paObOTHI. IJIEMEHTHI TCOPHH BepOATHOCTEH. (1. 65 — 1. 70) 1 25 Hen
99 Crnyyaiinble BenuuuHsl. (1. 71) 1 25 Hen
100 | JIuckperHpie BeauduHbI. (11. 71) 1 25 Hen
101 | llearpanpubie TeHaeHIMH. ( 11, 72) 1 26 Hen
102 | Mepsbl eHTpalbHBIX TeHASHIUHN. (T1. 72) 1 26 Hen
103 | Meps1 pazbpoca. (11. 73) 1 26 Hex
104 | Meps1 pazbpoca BeIOOpKH. (11. 73) 1 26 Hex
105 | Haxoxpaenne mep pazopoca BeIOOpKH. (11. 73) 1 27 Hen
106 | Cratucruka. (n. 71 —m. 73) 1 27 nen
107 | KonTpoabHasi padora Ne 6 mo asiredope «CTaTHCTHKAY. 1 27 Hen
108 | Ananu3 koHTpoabHOU padoTsl. CtaTucTuka. (1. 71 —n. 73) 1 27 Hen
109 | [IpaBuna quddepeHnmpoBanusi. 1 28 Hex
110 | IlpousBogHasi u €€ TeOMETPUUYECKUIN CMBICII. 1 28 Hex
111 | IpaBuna muddepennmponanus. [IponsBoaHas u e€ reOMETPHUECKUI CMBICIL. 1 28 Hen
112 | IlpuMeHeHue Npon3BOAHOMN K UCCIETOBAHUIO (YHKIIHU. 1 28 Hex
113 | [IpumeHeHre NPON3BOTHON K MOCTPOCHHIO IPpauKOB (PYHKITHIA. 1 29 Hen
114 [IpumeHeHne NMpoU3BOAHON K UCCIIEOBaHMIO (DYHKUMH U K MOCTPOEHMIO I'paUKOB 1 29 nen
GbyHKIHi.
115 IIpousBogHass u €€ reoMeTpuyYecKuii cCMbICi. [IpuMeHeHne MpOU3BOJHON K | 29 Hen
WCCIEA0BAHUIO (DYHKITHH.
116 | UnTterpan. 1 29 nen
117 | BelunucneHue HHTErpaios. 1 30 Hen
118 | Beiuucnenue mioniaiel ¢ HOMOIIbIO HHTETPAJIOB. 1 30 Hen
119 | KombuHaropuka. DneMeHThl TEOpUH BeposiTHOCTEH. CTaTHCTHKA. 1 30 Hen
120 | MtoroBasi KOHTpoJibHAas padoTa no ajaredpe. 1 30 Hen
121 KommnekcHble uncna. Anrebpandeckass U TpUTOHOMETpHUYecKas (OpMbI 3amucu 1 31 Hen
KOMILJIEKCHOTO YHCJIA.
122 KommiekcHble umcna. AnreOpaundeckas M TpUTOHOMETpUUYecKas (HOpMbl 3amucu | 31 Hen

KOMIIJICKCHOT'O 4YHCJia.
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123 | ApudmeTndeckue onepanun ¢ KOMIUIEKCHBIMH YHCIIaMH. 1 31 Hen
124 | ApudmeTndeckue onepanuu ¢ KOMILIEKCHBIMH YHCIIaMH. 1 31 Hen
125 | M300paxxeHne KOMIIEKCHBIX YHCEJT Ha KOOPIMHATHOM TUIOCKOCTH. 1 32 "Hen
126 | M300pakeHne KOMIIEKCHBIX YHCEJT Ha KOOPIMHATHON TJIOCKOCTH. 1 32 "Hen
127 | ®opmyna Myaspa. KopHu n-oil CTeneHn U3 KOMIUIEKCHOTO YHCIa. 1 32 Hen
128 | ®opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO YHCIa. 1 32 Hen
129 [IpuMeHeHne KOMIUICKCHBIX YHCEN I PEIIeHUs] (PU3NYECKHX M T€OMETPUUYCCKUX 1 33 Hen
3a7ad4.
130 | HarypanpHble U LeJIbIE YUCIA. 1 33 "en
131 | [IpumeHeHue MNPU3HAKOB ACITMMOCTH LIEJIbIX YHCEI. 1 33 "Hen
132 | [Ipumenenue npuszHakoB AeauMocTu nenbix yncesn: HOJ[ u HOK. 1 33 Hen
133 | [Ipumenenue npuszHakoB AeauMocTH nenbix yucen: HOJ[ u HOK. 1 34 Hen
134 | [lpuMeHeHre NPU3HAKOB ASIUMOCTH LEJIbIX YHCEII: OCTATKU 110 MOAYIIIO. 1 34 uen
135 | IlpumeHeHne NpU3HAKOB ACIMMOCTH LEJIbIX YUCEI: OCTATKU 110 MOIYIIIO. 1 34 uen
136 [IpuMeHeHHEe TNPU3HAKOB JIETUMOCTH IIEIBIX YHCENI: airoput™M EBkimma s 1 34 Hen
penieHus 3a/1a4 B 1EJIbIX YHCIiax.
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Maremaruka: Anrebpa W Hadajga MaTeMaTH4YeCKOro aHamuza, reomerpus: 10-11-i1 kiacc:
0a30BBIN U YrIyOJNEHHBIA ypOBEHB: YueOHUK, Aurebpa m Hadala MaTreMaTudeckoro anammsa 10-
11 xmace, 6a30Bbiit ¥ yrinyonéuusii ypoBerb / Amumos I1LA., Komsrun KO.M., Tkauésa M.B.. u
npyrue; Akiponeproe oomectBo «M3marensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. Anrebpa u Havajla MaTeMaTH4YeCKOro aHanusa. Merogudeckue pekomenaanuu. 10-11 kmaccer/
®dénopora H.E., [Tocobust myist yuureneit 1 METOIMCTOB, AKITMOHEpHOE 0011ecTBO «M31aTebCTBO
«IIpocsemenune»

2. AnreOpa W Hadajga MaTeMaTHueckoro aHaimusa. Jlumaktudeckue marepuansl 10-11 kmaccewl/
Hlabyana M.M., [dunaktuueckue wmarepuanbl, AKuuoHepHoe oOmecTtBo «l31arenbeTBo
«IIpocBerenune»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «kEnquHoe okHO ocTyna K oOpa3oBaTeabHbIM pecypcam»- http://windows.edu.ru/

2. «Enunas xomnekuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoBy - http://school-collection.edu.ru/
3. «®enepanbHblil HEHTP UH(OPMALIMOHHBIX 00pa30BaTeNbHbIX pecypcoB» - http://fcior.edu.ru/ u
http://eor.edu.ru

OobpazoBarenbHble IHTEpHET-IOPTANIBI

1. Caiit MunucrepcTBa oOpazoBanus u Hayku P® http://www.mon.gov.ru

2. Caiit Pocobpa3zoBanwms http:// www.ed.gov.ru

3. ®enepanbueblil moptan «Poccuiickoe obpazoBanue» http://www.edu.ru

4. Poccuiickuit oOpa3oBarenbHbIi moprain http://www.school.edu.ru

5. Karanor yueOHbIX U3aHUHN, 3JEKTPOHHOTO 000pYIOBAHUS M JIEKTPOHHBIX 00pa3oBaTeIbHbIX
pecypcoB 1t o0riero oopazoBanus http://www.ndce.edu.ru

6. lIkonpHBIM opTal http://www.portalschool.ru

7. Poccuiickuit nopra OTKPBITOTO o0OpazoBaHus http://www.opennet.edu.ru
8. Ilopran Math.ru: GubnuoTeka, MeauaTeKa, OJUMIIHNAAbI, 3a/1a4l, HAy4YHbIE IIKOJbI, HCTOPHS
MaTematuku http://www.math.ru

10. I'azera «Maremartuka» N3parensckuit Hom «IIepBoe CEHTAOPS»
http://www.math.1september.ru

11. MaTemMaTuka B IIKOJIE — KOHCYJbTallMOHHBIN LIEHTp http://www.school.msu.ru
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MHUHHUCTEPCTBO IMPOCBEIEHUSI POCCUVICKOM ®EJEPAIIMA
MunucTepcTBO 00pa3zoBanus U Hayku PecnyOsiukn bamkoprocran
I'opoackoro okpyra ropoa Yga

MAOY HlIkoaa Ne 108

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanuu [[IMO 3aMecTUTENb JUPEKTOpa 110 H.o. nupekropa
YUHTEJIEH MaTEMATHKH, YBP

¢u3KUKN U HHOOPMATUKU
N.P. I'annsamoB

T.B. Myxapnsmosa 1Ipukas Ne 301
M.H. Moctunau IIpuka3 Ne 301 oT «31» 08 2023 .
[Tporokom Nel oT «31» 08 2023 .

oT «30» 08 2023 1.

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI

Y4eOHOro npeamera «AJredépa 1 Ha4aJIa MATEMATHYECKOT0 aHAJIM3A.
Yri1y0/1éHHBIH YPOBEHb)

Jutst ooyvaromuxcs 11 kinaccoB

Yuurtenbr MaTeMaTUKU

M.H. Moctunau

r. Yoa 2023-2024
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CucremMa OLeHKHU Ka4yecTBAa 3HAHU

1) BHyTpeHHss skcnepTu3a
MOHUTOPUHT YPOBHS 00YYEHHOCTH OCYLIECTBIISIETCS Yepe3 CIeAYIOIINe BUIbI KOHTPOJIS:
- CTapTOBBIN KOHTPOJIb!
- ONPEIEIICHUS COCTOSHUS BRIYUCIUTEIbHBIX HABBIKOB, 3HaHUE 0a30BOTO S/pa;
- TEKYILH KOHTPOJIb TI0 pe3yJibTaTaM OCBOCHUS TeM B (hopme:
- KOHTPOJIbHBIE Pa0bO0THI (MHAUBUAYATBHO — T PepeHIIMpPOBaHHbIC)
- TECTBI
- IPOBEPOUYHBIE PaOOTHI
- CaMOCTOSITEIbHBIE Pa0OTHI (00yUYarOIINE U KOHTPOJIHPYIOIIHUE);
- UTOTOBBII KOHTPOIIb B pOopMe pyOEKHOM aTTecTauuu U B (hopMe roJJOBOI KOHTPOJILHOU PaOOTHI.
2) Baemnss skcnepTusa
Baeninss sxcneptusa OyneT OCyIIecTBIAThCS Yepes:

®  OJIMMITHA[IBI

® MaTeMaTHYeCKHEe KOHKYPChI

®  3amIMTa IPOEKTOB M UCCIIEAOBATEILCKUX padoT.

HopMbI 01IeHOK 110 MaTeMaTHKe

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

Ouenka OtMmetka «3» | OrMmerka «4» | OTMeTKa «5»

KonnuectBo 3amanuii 3 3amanus 4 - 5 3aganui 6 3amauuit

OueHka yCTHBIX OTBETOB
«5»
- TIOJIHO PAaCKpBUI COJIEp)KaHUE Marepuayia B 00beMe, MPEAYCMOTPEHHOM MPOTpaMMOd U
y4eOHUKOM;
- W3JI0KWJI MaTepuall TPAaMOTHBIM SI3BIKOM B OMNPEAENICHHON JIOTMYECKON MOCIe0BaTeIIbHOCTH,
TOYHO HMCIIOJIb3ysSd MaTEMaTHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;
- IPaBWJIBHO BBITIOJTHIII PUCYHKH, YEPTEKH, TPAQUKH, COITYTCTBYIOIINE OTBETY;
- MOKa3aJ YMEHHE WJUIFOCTPUPOBATh TEOPETHUECKUE TOJOXKEHUSI KOHKPETHBIMU NPUMEpPaMU,
MPUMEHSATh UX B HOBOUM CHUTYallUU MPHU BHITOJHEHUU MTPAKTUIECKOTO
3aaHus;
- TNPOAEMOHCTPUPOBAI  YCBOEHHE  paHEe  M3YYECHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(hOpMUPOBAHHOCTH M YCTOWYHBOCTh UCTIOTIB3YEMBIX MPU OTBETE YMEHUN U HABBIKOB;
- OTBEYAJI CAMOCTOSATEIHHO 0€3 HAaBOSIINX BOIIPOCOB YUHUTEIIS;
- BO3MOXHBI OJIHA-/IB€ HETOYHOCTH IIPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX,
KOTOPBI€ YUEHHUK JIETKO UCIIPABUJII TI0 3aMEYaHUIO YUUTETIS.
«4»
Ecnu oH ynoBiieTBOpsieT B OCHOBHOM TPEOOBAHUSAM Ha OIIEHKY «5», HO MPU 3TOM UMEET OJWH M3
HEJIO0CTaTKOB:
- B U3JIOKEHUU JOMYIICHBI HEOOJBIINE MPOOENbl, HE MCKA3UBIINE MATEMAaTHUYECKOTO COJIEpP KaHUs
OTBETA;
- OTMYIIEHbI OJWH-IBa HEJAO0UYETa MPU OCBEIIEHUN OCHOBHOTO COJIEP>KaHUsI OTBETA, UCIIPABICHHBIC
M0 3aMEUYaHUI0 YUUTEI;
- IOTIYIICHBI ONTHOKA WK 00JIee IBYX HEOYETOB MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOMTPOCOB HIIH
B BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO YIUTETIS.
«3»
- HEMOJHO WJIM HEMOCIEJ0BaTENIbHO PACKPBITO COAEpKaHHE MaTepuana, HO TOKa3aHO oOiiee
MMOHUMaHWE BOMPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIE JIJIsl JAIBHEHIIIETO YCBOCHUS
POrPaMMHOTO MaTepHaa;
- WMEIIUCHh 3aTPYJHEHUS WU JOMYIICHBI OIMIMOKKA B OMPEACIEHWH TOHSATHUH, HWCIOJIb30BAHUU
MaTE€MaTUYeCKOW TEPMHUHOJIOTHH, YepTeKaxX, BBIKJIAJKAX, HCIPABICHHBIE IOCIE€ HECKOJIbKUX
HABOJSIIITUX BOIPOCOB YUUTEIS;
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- YYEHUK HE CHpaBWiCs C TNPUMEHEHHWEM TEOpUH B HOBOM CHUTyallMM TMPH BBIITOJIHEHUU
MPAKTUYECKOTO 3a/laHus, HO BBITIOJHWI 3a/laHue 00S3aTeIbHOTO YPOBHSI CIOKHOCTH IO JaHHON
TeME;

- TpH 3HAHUM TEOPETHUYECKOTO MaTepHalia BBISBICHA HEIOCTaTOYHAsS CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«2»

- HE PACKPBITO OCHOBHOE COZIepKaHKHE yueOHOro MaTepHara;

- 00Hapy)KEHO HEe3HAHHWE YUYSHUKOM OOJIbIIEH MM Hanboiee BaKHOW YacTH yueOHOTo MaTepuara;

- JIONyIIeHbl OWIMOKM B OIpeNeleHUH TOHATUN, MpPH HUCHOJIb30BAaHUM MaTEeMaTHUECKOMN
TEPMHHOJIOTHH, B PUCYHKaxX, UyepTekax WM rpaduxax, B BBIKJIAIKaX, KOTOPbIE HE HCIPABIICHBI
MOCJIe HECKOJIBKUX HABOJISAIINX BOIPOCOB YUUTEIS.

Y4uTenb MOKET MOBBICUTh OTMETKY 32 OPUTHHAIbHBINA OTBET HA BOIIPOC WJIM OPUTHHAIBHOE
pelieHrue 3amadd, KOTOPhIE CBHUJETEILCTBYIOT O BBICOKOM MAaT€MaTHYECKOM  Pa3BHTHU
oOyuJarolierocsi; 3a pemieHue OoJiee CIOXKHOW 3aJaud WM OTBET Ha 0OoJjee CIOXKHBIM BoIpoc,
peUIoKEHHBIE 00ydJaromeMycsi TOTOTHUTEIFHO IIOCJIE BBITIOJHEHUS UM KaKHX-JTHOO Jpyrux
3aJaHUN.
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BBonHas koHTpObHAs paboTa

Bapuanr 1
1 2\ 15
)
1. Beruuciauth: a) —= 0) log;6 + log;18 — 2logs2
2. Pemnte ypaBaenus: a) V1 +x =2; 0) logs(x—1) =2

1 . 2
3. Pemute HepaBeHCTBO: a) 4% < o 0) sinx > g

4. Pemure ypaBHenue: 2 - 22X —17 -2 +8 =10
5. Pemnte ypaBHenue : 2cos?x —3cosx +1 =0

6. CBexue bpyKTHI coaepkar 80% BO/JIBI, a BBICYLLIEHHbIE — 28%.
Ckomnpko TpeOyercs CBEXUX ¢bpykTOB JUISL IIPUTOTOBJICHUS 85 xr
BBICYIICHHBIX ¢bpykTOB?
Bapuanr 2
7—4—

0) logs75 — 2logs3 + logs15

1. Beramenuts: @) ——;
=

2. Penmare ypaBuenus: a) 107** = 10000;  6) cosx = g

3. Pemnte HepaBeHCTBO: a) VX + 3 > 3; 6) log,(x —2) <3
4. Pemure ypauenue: logix —logsx —6 =0
5. Pemnte ypaBHenue : 2sin’x + sinx — 1 =10

6. CBexue GpYKTHI cojiepxar 72% BOJIbI, a BBICYIIEHHBIE — 26%.
Ckonpko CyXHX bpyxTOB MOJIYYUTCS u3 148 KT CBEKUX
bpykTOB?

KonTponbnas padora Ne 1
«IIpon3BonHas U €€ rEOMETPUYECKUI CMBICI»

BapuanT 1

1. Haiith  mpou3BOAHYIO  (QYHKIUH:
a)3x3—5x2+x+4;
0)V2x —6;
B) 12* + sinx ;
r) 6lnx ;

3x-1
mn—.
2. Haiinure YIII0BOM KOA(pUIUEHT KacaTeJIbHON K rpaduky
pynaxkmuu  f(x) = 4e*73 B TOYKE C abcruccoit X0l =3.

3. Hanummre ~ ypaBHeHMe  KacaTenbHOH Kk  rpaguky Qynkmuu  f(x) = (2x — 1)3
B TOYKE C abcrccon xold = 3.

4. Tlpu  Kakux 3HAYEHUAX X, POU3BO THAS GyHKIMH f(x) =In(3x) — 3x
MTOJIOKHUTENbHA?
5.B KaKHX TOYKax KacaTeabHast K rpaguky byHKIIII y = sinx
oOpaszyer  yrom c oceio O, paBHbli  45%?
6. Ha xoopauHaTHOM  TpsSMOW  OTMEUYEHBI Toukn A, B, C, u D. Onna w3
HUX  COOTBETCTByeT umciy V60 . Kakags 9210 TOUKa?
A B C D
6 7 8
Bapuanr 2

1. Haiitu  mpom3BOAHYIO (DYHKITHH:
a) 5x* — 15x2 + 4 ;
0)V5x —1;

B) 2% + 3sin2x ;
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r) 6¥7°;

3x
n .
2. Haiigure  yrioBoit KO3 PHUIIHEHT KacaTelbHON K rpaduky byHKIMK
f(x) = 4e*2 B TOYKE C adcuuccoi Xo = 2.
3. Haumure  ypaBHEHuHe KacaTeabHOM K rpaduky  QyHKIUH fx)=el™ B
TOYKE c abcruccoit x,= 1.
4. Ilpu KaKH1X 3HAYEHUAX X, [IPOU3BOAHASA byHKIUU fx)=1 +§
oTpulaTeIbHA?
5.B  kakux TOYKax  KacaTeJibHas K rpaduxy byHKIUHA Yy = cOSX
obpasyer yrom ¢ ocelo  Ox, paBHblit  45%7
6. Ha xoopauHaTHOM  TpsSMOA  OTMEUYEHBI Toukn A, B, C, u D. OnHa u3
HUX  COOTBETCTBYET  YHCIY V77 . Kakas 510 TOuUKa?
B C D
é ./:4 ® 6 < < 1:0

KonTponbnas padorta Ne 2
«[TpumeneHre MPON3BOIHON K UCCIIEAOBAHHUIO (PYHKITHII»
BapuanT 1

1. Haiitu  crammonapuble Touku  Qynkuum  f(x) = 2x3 + 3x2 — 1.
2. Haiitu  skctpemymbl  dynkuun  f(x) = 2e3* — 3e?* .
3. Haiitu UHTEPBAJIbI BO3pacTaHus u yObIBaHUs byHKIIU
f(x) =x*—18x2.
4. Haiitu Haumbonbliee ¥ HauMmeHbliee 3HadeHue Qynkiumu f(x) = 2x3+3x2—1 Ha
OTpE3Ke [-1; 2].
5. Uccnenosars  dynkmuio  f(x) =x3—3x u  noctpouts €€  rpaduk.

6. UTtoOb1 [IEPEBECTH 3HaYCHUE TEMIIEPATYPbI o  IIKaje Henbcus B
HIKaIy ®dapenreiira, MOJIB3YIOTCS dbopmyioit tr = 1,8t + 32, rje tc
—  Ipagycsl Lenscus, tr  — rpaaycsl ®dapenreiira. CxonpkuM
rpagycam 1o HIKaJIe @apenreiita COOTBETCTBYET 104 rpagyca 1o
IKaJe Lenbcus?

Bapuanr 2

1. Haiitu  craumonapuele  Touku ¢ynkmun  f(x) = x3 —x2 + 1.
2. Haiitu  skctpemymbl  dynkuun  f(x) = 3e?* — 2e3%,

3. Haiitu MHTEPBAJIBI BO3PaCTaHUs U yOBbIBaHUS byHKIIU
f(x) =x3+3x% —24x + 1.
4. Haiitu  wamGonbluee M HaMMeHbIIIEe sHavenne ¢Qynkmun  f(x) =x3 —x2+1
Ha  orpeske [—2; 1].
5. UccnemoBats  Qynkmuro  f(x) =x*—2x? wm  moctpouts €€  Tpaduk.
6. UToOb1 MIEPEBECTH 3HaYeHHE TEMIEPATYpPbI o  IIKaje Henbcust B
KTy ®dapeHrenTa, MOJIb3YIOTCA dbopmyoii tr = 1,8t + 32, rae tc
—  Ipagycsl Lenbcus, tr  — rpagycsl ®dapenreiira. CxonpKkum
rpagycam o IIKase dapenreiita COOTBETCTBYET 102 rpanyca o
IKaje Henscus?
KonTtponsHas padora Ne 3

«MHTerpany

Bapuanr 1
1. Tokaxure, dYt0o  (YHKIHS F(x) = 3x + sinx — e?* ABIIAETCS EpBOOOPA3HOIA
bysKININ f(x) = x + cosx — 2e?*,
2. Haiigure neppooOpaznytro  F QyHKIUN f(x) = 2vx, rpadux KOTOpOM
MIPOXOAUT yepes TOYKY A (0; g)
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3. Beruucnure miomanp GUrypsl, n300paxkxEHHOM HAa pUCYHKE 1.

2 2
4. Beraucnute uuterpan ] (x + ;) dx .
5. Haiinure IJI0IIAb ¢burypsi, OTpaHUYEHHOMN npsmoi y=1—-2x u
rpaduxom gyskiuun  y = x? — 5x — 3.

6. B Tabmume | mpencTaBiieHbl XapaKTEPUCTUKH TPEX Ieued I OTOIUICHHs IOMEIIeHH. B
MPOIIOM IOy TE€YH, YKa3aHHbIC B TaOIHIIe, CTOWIN M0opoke. Ha HUX ObUIM cAeNaHbl CKUIIKH: Ha
neyb HoMmep | ckuaka cocraBmiia 10%, Ha neub Homep 2 — 25%, Ha nieub HOMep 3 — 20%. CkoJbKO
pyOuieii cronnia meys HoMep 3 B IPOILIOM roay?

] ] C
Homep Tan OfibéM ToMelne Macca (] TOHMOCTE
Teyn Hud (Ry0. M) (py6.)
1 JLpOBsHAS 8-12 40 18 000
2 JLpOBsHAS 10-16 48 19 500
3 3AEKTPHYECKAS 9-15,5 15 15000
Pucynok 1 Tabmuna 1
Bapuanr 2
1. lokaxxute, 4TO  (QYyHKIUA F(x) = x + cosx + e3* SIBIISICTCS epBOOOPa3HOI
byHKIM f(x) =1 —sinx + 3e3*.
2. Haiigure 1IepBOOOPA3HYIO F byHKIMH f(x) = =3%x, rpaduk
. 3
KOTOPOH  MPOXOJUT yepes TOUKY A (O; Z)'
3. Beraucnure miomane GuUrypel, n300paxEHHON Ha pUCYHKE 2.
3 3
4. Boruncaure uarerpan . (xz + —) dx .
1 x
5. Halinure IJI0Iaab ¢burypsl, OTPaHUYCHHOMN npsMoi y=3-—2x U
rpagukom Gysxkmuun  y = x? + 3x — 3.

6. B Tabnume 2 mpeacTaBieHbl XapaKTEPUCTUKU TPEX IMe4el Juisd OTOIUIEHUS ToMelieHuil. B
IpPOILJIOM ToJly MeyH, YKa3aHHble B TaOuuIe, CTOWIN Aopoxke. Ha HuX Obuln clienaHbl CKUIKU: Ha
neyb Homep | ckuaka cocraBmia 15%, Ha neubs Homep 2 — 26%, Ha neub Homep 3 — 20%. CKoJIbKO
py6ueii crouna neub Homep 1 B mporioMm roay?

ya y=- x+6x—-5

4+ ~

3+ / [-L?{{ip Tun Oﬁ:}f;\n(g?gehﬁe— Macea (xr) CTTS;;TT >

21 F 1 KpoRsHAS 7-11 4 17 000

1T 2 ApoBsHAS 9-17 46 18 500

ol 1 2 3 B 3 | asexrpuseckas | 8- 16,5 18 14 000

Pucynok 2 Tabnuna 2
KonTtponbHas padora Ne 4
«KombuHaToprka
Bapuanr 1
1. CxonpkumMu crioco0aMu u3 25 y4ammxcs KJ1acca MO>KHO
BBIOpATh CTapocCTy " ¢uzopra?
2. CKOJIBKO Pa3INYHBIX MSATH3HAYHBIX qrcen MO>KHO 3ammcarb c
IIOMOIIILIO mpp 0,9, § 7, 6, 5?
3. CkoIbKUMH crioco0amu u3 8 YJICHOB pe3uInyMa MOYKHO
BbIOpAThH npejacenarens, €ro 3aMECTUTEIS u cekperaps?
4. Haiinure: a) Cis; 0) P—g; B) %+A—%’.
A7 AZO CZO

5. Pemmre ypasHeHue: a) AZ,, = 30; 0)Crl(x—1) =42

31



6. Haiizure pasnoKeHue GrHOMa (y +3)*.

Bapuant 2

1. Cxonbkumu crocobaMu u3 24 y4aluxcs KJlacca
MOJKHO BBIOpPATH CTapoCTy H OTBETCTBEHHOTO 3a
JTUCUHUIITAHY?
2. CKOJIBKO Pa3IMYHBIX MATU3HAYHBIX YHcen MOIKHO 3aIMcaTh
c IIOMOIIIBIO0 udp 9, 8 7, 6, 5 4?7
3. CKOJIbKUMH criocobaMu u3 12 y4eOHBIX MPEIMETOB MOYHO
COCTaBHTh pacrnucanue u3 LIECTH Pa3IMYHBIX YPOKOB?
4. Haiinute: a) C152; 0) P—BG; B) P%‘; + A—i“.

Ag Ais  Cia
5. PemuTe ypasHenue: a) A2_; = 30; 0) Cr (x —2) =28.
6. Haitogure pasokeHne OuHOMa (2+¢)°.

Konrtponsnas pabora Ne 5
«DNIeMEHTbI TEOPUH BEPOATHOCTEM»
Bapuanr 1
1. B ciydaiiHOM 3KcriepMMEHTEe CUMMETPUUYHYIO MOHETY OpocaroT Tprkasl. Haiinute BeposTHOCTB
TOT'0, YTO OpEJI BBINIAJET POBHO OJIUH Pa3.
2. B ciny4aiiHOM 3KcIiepuMeHTe OpOcatoT TpU UrpalibHble KOCTH. HaiiinTe BeposTHOCTB TOTO, 4TO B
cyMMe BbinazieT 16 oukoB. Pe3ynbrar OKpyriauTe 10 COThIX.
3. ®abpuka BblIycKaeT cyMkH. B cpennem Ha 130 kaueCTBEHHBIX CYMOK IPUXOAMUTCSA MSTh CYMOK
CO CKpHIThIMH Jedektamu. Haiiaure BepOATHOCTH TOTO, YTO KYIUICHHASs CYMKa OKaKeTCS
KayeCTBEHHOM. Pe3ynbTaT OKpyriuTe 10 COTHIX.
4. JIBe ¢aOpuKH BBHITYCKAIOT OJMHAKOBBIE CTEKJIAa Ui aBTOMOOWIBHBIX (ap. IlepBas ¢abpuxa
BbImyckaeT 45% aTtux crekon, Bropas — 55%. IlepBas ¢abpuka Boimyckaer 1% OpakoBaHHBIX
cTeKoJ1, a BTopast — 5%. Haliaure BEposITHOCT TOTO, UTO CIIy4aifHO KYIJIEHHOE B Mara3uHe CTEKJIO
OKa)KeTCsl OpaKOBaHHbIM.
5. B asponopTe 1Ba OIMHAKOBBIX aBTOMaTa MPOJAIOT Kode. BeposTHOCTh TOro, 4TO K KOHILY AHA B
OJITHOM aBTOMaTe 3aKoH4YuTCs Kode, paBHa 0,4. BeposSsTHOCTb TOro, 4TO KO(e 3aKOHUYUTCS B 000HUX
aBToMarax, paBHa 0,2. Haiinure BepOSTHOCTH TOTO, YTO K KOHILY JHS KO(e OCTaHETCS B 000OMX
aBTOMATax.
6. Pucynok 1. [Tayk 3amon3aer B 1abupuHT B Touke «Bxon». Pa3BepHyThCs U MOA3TH Ha3a[ MayK HE
MoxeT. Ha kak7ioM pa3BeTBICHUU NayK BBIOUPAET MyTh, IO KOTOpOMY el He mo3. Cunras BEIOOp
JAIBHEHIIETO My TH CITyYalHbIM, ONPENIEIIUTE, C KAKOH BEPOSTHOCTHIO MAyK MPUIET K BHIXOIY A.

i

**

Hisising A

*

M H Baaxoa D

Pucynox 1 Pucynox 2
Bapuanr 2
1. B cnyyaiiHOM 3KCIIEpUMEHTE CUMMETPUYHYIO MOHETY OpocaroT TpHkIapl. HaliiuTe BEeposITHOCTh
TOT'0, YTO OPEJ BBINIAJET POBHO JBa pasa.
2. B cnydaifHOM SKCIieprMeHTe OpOCaroT JIBe UTpajbHble KOCcTH. HaliuTe BeposITHOCTh TOTO, YTO B
CyMMe BbINAJIET 2 04Ka. Pe3ynpTaT OKpyrimre 10 COThIX.
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3. ®abpuka BeITycKaeT cyMkH. B cpegrem Ha 110 kaueCTBEHHBIX CYMOK MPUXOIUTCS MIECTh CYMOK
Cco CKpbIThIMH JAedextamu. Haiiaure BEpOSTHOCTH TOTO, YTO KYIUICHHAsS CyMKa OKaXeTcs
Ka4eCTBEHHOM. Pe3ynpTar OKpyrimTe A0 COTHIX.
4. JIBe ¢aOpuKH BBHITYCKAIOT OJMHAKOBBIE CTEKJa JUIs aBTOMOOMIBHBIX (ap. IlepBas Qabpuxa
Bbimyckaer 70% atux crekon, Bropas — 30%. IlepBas ¢(abpuka Boimyckaer 3% OpakoBaHHBIX
cTeKoJ, a BTopas — 1%. Haiinure BeposSTHOCTH TOTO, UTO CIIy4ailHO KYIUIEHHOE B Mara3uHe CTEKJIO
OKakeTcs OpaKOBaHHBIM.
5. B a’ponopTe aBa 0OIMHAKOBBIX aBTOMATa MpoJaioT kode. BeposTHOCTh TOTO, YTO K KOHILY JIHS B
aBTomare 3akoHuuTcs kode, paBHa 0,25. BeposiTHOCTH TOro, 4ro Ko(e 3aKOHUUTCS B OOOUX
aBToMarax, paBHa 0,16. HaiiguTe BeposSTHOCTH TOTO, YTO K KOHIY JTHS KOde OcTaHeTcs B 000X
aBTOMaTax.
6. Pucynox 2. Ilayk 3amon3aer B 1a0MpUHT B TOUke «Bxom». Pa3BepHyThCs M MOI3TH HA3a/ MayK He
MoskeT. Ha kaxkJoM pa3BeTBIICHUU TIAyK BEIOMPAET MYTh, 10 KOTOpoMY e He moi3. Cuutast BEIOOP
JAIbHENIIETo MyTH CIy4allHbIM, OMPEENIUTE, C KAKOW BEPOSITHOCTHIO MaykK NMPUAET K Beixoay C.
KonTtponsHas padora Ne 6
«Cratuctuka»
Bapuanr 1
1. Ha copeBHOBaHMSX 1O MPBIKKAM B BBICOTY cpeAu AeBoYeK 14 yer ObulM MOKa3aHbl pe3yNbTaThl:
100; 140; 130; 80; 110; 130; 120; 125; 140; 125. Haitaute CTaTUCTUYECKUE XaPAKTEPUCTUKU ITOTO
Habopa YucCell.
2. ®dpe3epoBIIMKKA OpHraabl 3aTpaTWiid Ha OO0pabOTKYy OJHOW JeTalu pa3sHoe Bpemsi (B MHH),
npeacTaBieHHoe B BUae psaga nanHwix: 40; 37; 35; 36; 32; 42; 32; 38; 32. Ha ckoyibKO MeauaHa
3TOro Habopa OTIIMYACTCS OT CPEAHETO apUPMETHICCKOTO?
3. B Teuenue yetBepTu Juma monyuuni cienyromme oTMeTKH o gusuke: 2, 3,3, 4,2, 5,4, 4, 3, 4,
5,2, 3, 5, 4. Haitnute pa3HOCTb CpeHETo Oaljia M MeIMaHbl OI[CHOK.
4. TlocTpoiiTe cTonbUaTyIo AMarpaMMy BBINAJEHUS 0CAIKOB /MM/ 3a roa B Hucromorne.

Mecsn A
8 o A 2
) . O o = (=9
A1 sz |2 B2 € ¢
= 5y S| &5 o S 5 o g 3 5
® | & | = = = S S = 3 ) = =4
Koi-Bo ocankos / MM 85 | 65 | 52 | 57 | 76 | 106 | 106 | 146 | 143 | 105 | 76 | 88

5. Tloctpoiite kpyroByto nuarpammy “Hopmbl nutanus ngeBouek 11-13 mer”. leBouku 11-13 ner
JOJIKHBI TIONy4YaTh B IeHb 85T OenkoB, 851 skupoB, 340r yraeBoaoB.
6. B Teuenue yerBepTu Maria nmoayuusia cieayoommue OTMETKH o Xumud: 2, 3, 5,3, 4,2, 5,4, 4, 2,
4,3,2,5,4,5,5, 3,5, 5. IlocTpoiiTe MOJUTOH YaCTOT U MOJIMTOH OTHOCUTEIBHBIX YacTOT.

Bapuanr 2
1. 3anucan poct (B caHTUMETpax) BockMHu ywammxcs: 149; 136; 163; 152; 145, 148, 136, 151.
Haiinure craTucTiyecKue XapakTEPUCTUKN ITOTO PsAJia YUCEL.
2. Kaxnaple moimyaca THAPOJIOT 3aMepsAeT TEeMIEPAaTypy BOJABI B BOJAOEME M MOJIYYaeT CIEIYIOLIUN
pan 3nauenuid: 12,8; 13,1; 12,7; 13,2; 12,7; 13,3; 12,6; 12,9; 12,7; 13; 12,7. Ha ckonpko MeauaHa
ATOro Habopa OTJIMYAEeTCs OT pa3maxa?
3. B Teuenue yeTBepTH Mara nojgyduiia ClIeayronme OTMETKY o Xumuu: 2, 3, 5,4, 2, 5,4, 4, 3, 2,
4,5,5,5,5. Haitnure cymMMy cpeaHero Oaiia U MeUaHbl OIICHOK.
4. IlocTpoiiTe cTonbuaTyro nuarpaMMy BbIIAJEHHS 0caJkoB /MM/ 3a ron B Huctomoue.

Mecsan
.| 2 4 Elalalg
=
| & = | o = = S E |8 | &%
28| & |8 | |¢ =5 |23 8
& | & | S = = = = = 3 o T =
Koin-Bo ocankoB /MM | 80 |60 |60 |77 |83 | 101 | 1010|137 | 148 | 100 | 774 | 85

5. Ioctpoiite kpyroByto nuarpammy “Hopmbl nutanus MaiburkoB 11-13 ner”. Manpuuku 11-13
JIeT TOJIKHBI ToNy4aTh B eHb 1201 6enkoB, 120r sxxupos, 460r yriaeBo10B.
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6. B Teuenue verBepTy Juma mosydmi ciemayrone oTMeTkH o ¢usuke: 2, 3, 3, 5,4, 2, 5,4, 3, 4,
3,4,4,5,2,3,5,2,4, 5. [loctpoiiTe MOJUIOH YaCTOT U MOJUTOH OTHOCUTENIbHBIX YaCTOT.
Hrorosast koHTpOIbHAs paboTa

Bapuanr 1
1. Y1obbI cAatb 3K3ameH no MaTemaTuKe, HY»HO Bbly4nUTb 20
6bunetos. YyeHuK Bbly4nn Ha OT/IMYHO 18 bunetos. Kakosa
BEPOATHOCTb TOrO, yTo, oTBeYan Ha 0AMH 6uner, OH
NONYYUT  OTUYHYHO OLEHKY?
2. Hangnte  mopay 7] pa3max paga: 6; 4; 7; 8, 12; 4; 6; 7; 5; 6.
3. CocTaBbTe ypaBHeHue KacaTenbHoM K rpaduky byHKUMK
y = §x3 + %xz B TOUKe c abcuuccoii Xo = - 3.
4. OnAa bYHKUNM f(x) =3x2—-2x—-3 Hanaute nepBoobpasHyto,
rpadmk KoTopoWn npoxogut yepes TOYKY A(3;9).
5. Haniaute NPOMEXKYTKM ybbiBaHMA byHKUMM y =3+ 9x? — x3.
6. Hangurte naowaab odurypbl, OrpaHNYEeHHOM NINHUAMMU
y = 2x — x? n y =0.

Bapuant 2
1. Yt06bI chatb 9K3ameH no maTemaTuke, HYXHO Bbly4uTb 25
6unetos. YyeHuK He Bbly4nn TONbKO OAMH 6unetos. KakoBa
BEPOATHOCTb TOrO, 4yToO, OH He cpact 9K3ameH?
2. Haiigute moay 7] pasmax paga:1; 3; 7; 8; 3; 5; 3; 10; 3.
3. CocTaBbte ypaBHeHue KacaTenbHOM K rpaduky byHKUMM
y = §x3 — 2x? B TOuKe c abcumccolt  xo = 3.
4. ina GYHKLMM f(x) = —3x%+4x +2 HallauTe nepsoobpasHyio,
rpadmk KoTopoW npoxoaut yepes TOYKY A(2; 4).
5. Hangute NPOMEXKYTKMU BO3pacTaHusA bYHKUMM y =4+ 3x? — x5,
6. Hangurte naowaab odurypbil, OrpaHUYeHHOM NINHUAMMU
y = 2x + x? n y = 0.
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OTBeTHI
BBogHas koHTpoNbHAs paboTa
Bapuanrt 1

l.a)== 6)3
2.a)—1; 0)26
T 31
3.a) (—oo; —=2); 0) (Z+2nn; T+27m), nez
4.-1;3
5.i§+2nn, 2rm,n € Z

6. 306 kr
Bapuant 2

lLa)— 6)3

2.a)-1; 6)J_r§+27m, nez
3.a) (6; ); 6)(2; 10)

4.3; 27

5. (—1)"%+nn,—g+2nn,nEZ
6. 56 xr

KonTponbHas padora Ne 1
Bapuanr 1

1.a) 9" —10x +1;  6) ; B) 12" In12+ cos x; r)ﬁ;
X

2.4
3.y=06x-5

4. [0; lj
3
5.2m, neZ

6.D
Bapuanr 2

1.a) 20X -30x;  6) 5 > B) 2" In2+ 6¢os x; r) 6" In6;

AS5x—1 '

=2-x
. (- 00; 0)U(0; o)

—z, ne”Z
2

SRV IV

B
KonTtposnbHast pabora Ne 2
Bapuanr 1
1.-1;0
2.0
3. yowBaer npu X € (—oo; —3)U(0; 3); Bospacraer npu x € (=3; 0) U (3; )
4. ynau,w = _1’ yﬂauﬁ =41
6.219,2

Bapwanr 2

1.0;2
3

2.0
3. yObIBaeT 1pu X € (— 4; 2); BO3PACTaET IIPU X € (— 00; — 4)u (2; oo)
35
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4‘ yuauM = _1 1’ ynauﬁ = 1
6.215,6

KontponbHas padota Ne 3
Bapuant 1

6. 18750 p
Bapuant 2

9 % 3

2. y=—-x3+—

YT Ty

332
3

4.a)?+31n3

5.23.5
6. 20000 p
KonTponbnas padora Ne 4
Bapuanr 1
1. 600
2. 6480
3.336

4.a) 455, 0) %, B) 240

5.a)-7;4, 6) -6;7
6. y* +12y° +54y” + 68y +81
Bapuanr 2

1.552

2.7776
3. 665280

4.a) 792, 0) %, B) 48

5.a)—4;7, 6) -5;6

6. ¢ +10c* +40c” +80c” +80c +32
KonrtponsHas pabora Ne 5

Bapmnanr 1

1.0,375

2.0,03

3.0,96

4.0,32

5.0,4

6. 0,0625

Bapuanr 2

1. 0,375
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2.0,03
3.0,95
4.0,024
5. 0,66
6.0,125

BapuanT 1

KonTtponsHas padora Ne 6

1. cp. apudm.: 109; pazmax: 60; mona: 125 u 140; menuana: 125

2.0
3.0,2
Bapuant 2

1. cp. apudm.: 147,5; pasmax: 27; moga: 136; mequana: 148,5

2.12,5
3.8,2

BapuanT 1
1.0,9
2.6u8
3. y=6x+9
4, F(x)=x"—x*-3x
5. (—oo; 0)u(9; 00)
4

6. —
3

BapuanT 2
1. 0,04
2.3u9
3. y=3x
4. F(x)=—x+2x"+2x
5. (0;2)
20

6. —
3

HToroBast KOHTpoJIbHAs paboTa
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