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IHHOACHUTEJIbHASA 3AITMCKA

VYuebublil mpenmer «Anredpa M Hayala MaTeMaTHYECKOTO aHAJIM3a» SBISAETCS OJHMM M3 HambOoliee 3HAYUMBIX B IPOTrpaMMeE CpEIHEro OOIIero
00pa3oBaHMsl, OCKOJIBKY, C OAHON CTOPOHBI, OH 00eCIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4EHHs BCEX €CTECTBEHHO-HAYUHBIX IIPEIMETOB, a C APYrou
CTOPOHBI, (POPMUPYET JOrHYecKoe M aOCTPAKTHOE MBILIUIEHHE OOy4YaroIIMXCsl HAa YpPOBHE, HEOOXOIMMOM JJisi OCBOEHHS MH(OPMATUKH, OOIIECTBO3HAHMS,
HCTOPUH, CIIOBECHOCTH M JIPYTHX JUCHUIUIMH. B pamMkax gaHHOro yueOHOro mpeamera oOydyarolIuecs: OBJIA/IEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HAYKH, KOTOpasi GOPMYITHPYET CBOU TOCTUIKECHHUSI B MAaTEMaTHUECKON (hopme.

VYuebublil mpeaMeT anreOpbl ¥ Hayaja MaTeMaTHYECKOr0 aHaIN3a 3aKJI1abIBACT OCHOBY JUIsl YCIEIIHOTO OBJIA/IEHUS 3aKOHAMH (PU3UKH, XMUMHHU, OMOJIOTHHY,
IIOHMMAaHMsI OCHOBHBIX TEHJCHIIUN pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOH XKU3HH, TI03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIOIB30BATh UX IS AajbHEWIIero o0pa3oBaHus U B TOBCEAHEBHOM KU3HU. B TO e Bpemst oBiajieHre aOCTPAKTHBIMU M JIOTMYECKH
CTPOTUMH KOHCTPYKIMSMHU aJreOpbl 1 MaTEMAaTHYECKOTO aHAINM3a Pa3BUBACT YMEHHE HAXOIUTHh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD, JOKA3hIBAThH
YTBEP)KICHUS C TIOMOLIBI0 HHAYKIMH U PAacCyXkJaTh AETyKTUBHO, UCII0JIb30BaTh 0000IIEHNE 1 KOHKPETH3al1I0, a0CTparupoBaHue 1 aHaJOIuio, OpMUpPYyeET
KpEaTUBHOE U KPUTHUYECKOE MBIIICHUE.

B xozne u3yuenus yuebHoro npeamera «Anredpa U Hayaja MaTeMaTHYECKOIO aHaIM3a» 00ydyarol[Mecs MOJy4atoT HOBBIM OMNBIT PEeLEeHUs PUKIAaIHbIX
3a/1a4, CaMOCTOATEIIBHOIO ITOCTPOEHUsI MATEMATUYECKUX MOJENEHN pealbHbIX CUTyallud, MHTEPIIPETALUN TOJIYYEHHBIX PELICHUM, 3HAKOMATCS C IPUMEpaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOLIMMUICI MATEMAaTUYECKUMHU OTKPBITUAMHU U UX aBTOPaMHU.

VYuebHblil npeaMeT 00J1a1aeT 3HaUUTEIbHBIM BOCIIUTATENIbHBIM IIOTEHIIMAIOM, KOTOPBIH peanu3yeTcs Kak uyepe3 yueOHbIH MaTepuall, ClIoCOOCTBYIOIINM
(bOopMHPOBAHNIO HAYYHOTO MHPOBO33PEHHUS, TaK W 4yepe3 crnenu(uKy ydeOHOW NesTeNIbHOCTH, TPeOYIoUed MpOJOJDKUTEIbHON KOHIICHTPAlUM BHUMAHMS,
CaMOCTOATEIIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IIOJyYE€HHBIN PE3yJIbTAT.

B ocHoBe MeToMKM 00y4eHus anredpe U HayajaM MaTeMaTHYeCKOTro aHajIu3a JISKUT e TeIbHOCTHBIN PUHLINAI 00y4YeHusI.

B crpykrype ydeOHOro mpenmera «Anrebpa W Hayajla MaTeMaTHYECKOrO aHAIM3a» BBLAEICHBI CIENYIOIIUE COEp’KAaTeNbHO-METOUUECKUE JTMHUU:
«Yucna u BerancineHus», « OyHkuuu u rpadpukmny», «Y paBHEHUS U HepaBeHCTBay, «Hauana MaTemaTnueckoro aHanusay, «MHOXecTBa 1 JJoruka». Bce ocHoOBHbIE
COJIEPKATEIBHO-METOJUUECKUE JIMHUM U3y4aroTCsl HA NMPOTSHKEHUU JIBYX JIET OOY4EeHHUsl Ha YPOBHE CPEIHEro oO0IIero o0pa3oBaHMsl, €CTECTBEHHO JOMOIHSS
APYT Apyra ¥ MOCTETIEHHO HAChIIIasiCh HOBBIMU TEMaMH U pasjienaMu. JlaHHBIN y4eOHBIN MpeMeT SBISIeTCS MHTEIPAaTUBHBIM, IOCKOJIBKY 00BEANHSET B cebe
CoJiepKaHNE HECKOJIbKUX MaTeMaTHUeCKUX JUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHsl, MaTeMAaTHYEeCKUN aHaIN3, TEOPUSI MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo mepe Toro kak o0yJaronuecs OBiIaeBatoT Bc€ 6osee NIMPOKUM MaTeMaTHUYECKUM amapaToM, Y HUX MOCIIeA0BaTeIbHO (hOpMUpPYETCS U
COBEpIICHCTBYETCS] YMEHUE CTPOUTh MATEMaTHUECKYIO MOJIENb PEAIbHOM CUTYalluU, IPUMEHATh 3HAHUSI, IOJTyYEHHbIE IPU U3YUEHUH Y4eOHOTro NMpeaAMEeTa, s
pEeIIeHNs CaMOCTOSTENIbHO CPOPMYIMPOBAHHON MaTeMaTHUECKOHN 3a7jauu, a 3aTeM UHTEPIPETUPOBATH CBOIl OTBET.

ConepxatenbHo-MeToAnYecKas TUHUS «Hucna 1 BeIYMCICHU» 3aBepiiaeT (OpMUPOBaHHE HABBIKOB MCIOIb30BAHUS JEHCTBUTEIBHBIX YUCEI, KOTOPOE
ObLIO HAYaTO Ha YpOBHE OCHOBHOTO 00111ero oopa3osanus. Ha ypoBHe cpennero obuiero o0pa3oBanusi 0co00e BHUMaHUE yAeIsIeTcsl JOPMHUPOBAHUIO HABBIKOB
palOHAIbHBIX BBIUMCICHUH, BKIIOUAIOMIUX B c€0sl UCIOIb30BaHUE PA3IUYHBIX (DOPM 3alUCH YKCiIa, YMEHUE JeNlaTh MPUKUIKY, BHITOIHATH NPUOIKEHHbIE
BBIUHCJICHUS], OLIECHUBATh YHMCIIOBbIE BBIPAXKEHHUS, padOTaTh C MaTEMaTHUYECKUMH KOHCTAHTaMHU. 3HAKOMbIe 00y4alOUIMMCsI MHOXKECTBA HAaTYPaJbHBIX, LIEJBIX,
palMOHAIBHBIX U IEHCTBUTEIIBHBIX YUCEII JOMOJIHAKTCS MHOKECTBOM KOMIUIEKCHBIX YHCEll. B KaXI0M U3 TUX MHOXECTB PaCCMaTPUBAIOTCS CBOMCTBEHHBIE
eMy crenuQuuecKue 3ajaud U OoNepaliu: JeJeHHEe Halello, ONepUpPOBaHNE OCTATKaMM Ha MHOXKECTBE LIEJbIX YHCel, 0COOble CBOWCTBA PAllMOHAJIBHBIX U
MPPaLMOHATILHBIX YHCeNl, apu(METHYECKUE OIepaliy, a TakKe M3BJIEYCHHE KOPHS HAaTypaJlbHOM CTENEeHH Ha MHOKECTBE KOMIUIEKCHBIX unceln. brarogaps



IIOCJIEZI0OBATEIPHOMY PAaCIIMPEHUIO Kpyra HCIIOIb3YyEMBIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSMH HX IPHUMEHEHHs Ul PEIICHHA Pa3IMYHbIX 3a]ad
(dbopmupyeTcs TpeACTaBICHNE O EAMHCTBE MAaTEMAaTHKH KaK HaAyKU U €€ POJIM B MOCTPOSHUH MOJIEIEH peaIbHOro MUPA, IIUPOKO UCIOJIB3YIOTCS 00001IeHHE U
KOHKPETH3aLus.

Jluausa «YpaBHEHMsI U HEPABEHCTBA» PEAIM3yeTCsl Ha MPOTSHKEHUHU BCEro oOydyeHMsl Ha YpOBHE CpelHero o01iero oopa3oBaHMsl, IOCKOJIbKY B KaXJIOM
paszaene IlporpaMMel MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 33had. B pesynbprare oOydaromiyecs OBJIAJEBAIOT PAa3jIMYHBIMM METOJAMHU PELICHUS
palMoOHANBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPHUYECKMX ypaBHEHHMH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojiep Kanux napamerpsl. [lomydeHHble YMEHHS IIMPOKO UCTIONB3YIOTCS NP UCCIIEI0BAaHUH (PYHKIMH ¢ TOMOIIBIO TPOMU3BOIHON, TIPU PEIICHUH MTPUKIIATHBIX
3ajad M 3aJa4 Ha HaXOKAECHUE HauOONIbIIMX U HAMMEHBIINX 3HadeHUN QyHKuuM. J[aHHas coneprkaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke (popMupoBaHHE
YMEHUH BBINOJIHATE pacy€Thl o (popmMyiiam, peoOpa3oBaHUs PALMOHATIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BbIpAXKEHUH,
CoZiepKalINX CTENeHH M Jorapudmel. braromaps HM3ydeHHIO anreOpanveckoro MaTepuajia IMPOUCXOAUT JallbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUSI O0YyYarommxcs, (OPMHUPYIOTCS HaBBIKA ACTYKTUBHBIX pACCYXIEHHH, paboThl C CHMBOJBHBIMH (OpPMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE€ PABEHCTB W HEpaBEHCTB. Ajredpa mnpeanaraer 3QQeKTHUBHbIC MHCTPYMEHTHI JUIsl PEIICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HalJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAyKH.

ConepxarenbHo-MeToandecKas THHAS «DYHKIIMK U TPaQUKI» TECHO MEPEIIeTaeTCs ¢ APYTUMH JUHUSIMU y4eOHOTO TpeMeTa, MOCKOIbKY B KAKOM-TO
CMBICIIE 3371a€T MOCIIeI0BATEILHOCTh U3yUCHUsI MaTepuaa. VM3ydeHnne CTeneHHOM, OKa3aTeIbHOH, Torapu()MUIECKON  TPUTOHOMETPHYECKUX (DYHKIIMH, UX
CBOMCTB U rpa)vKOB, HCIOIb30BaHNE (DYHKIMIH AJIs peleH s 3aja4u U3 APYruxX y4eOHbIX IPEIMETOB U peallbHOM )KU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHAJIM30M, TaK U C PEUIEHHEM YypaBHEHUH W HepaBeHCTB. [Ipu 3ToM OosblIoe BHHUMaHHE yaenseTcs (OPMUPOBAHMIO YMEHHs BbIpaXkaTb (opMyiIaMu
3aBHUCHUMOCTH MEXAY pa3JInYHbIMU BEIMYMHAMM, UCCIIEA0BATh MOJIYYEHHbIE PYHKIIMU, CTPOUTDH UX Tpaduku. Marepuai 3Toil cosiepkaTeabHON JIMH UK HALEJIeH
Ha pa3BUTHE YMEHHMH M HaBBIKOB, MO3BOJISIOMIMX BBIPAXXaTh 3aBHCHMOCTH MEXKIy BEJIMYMHAMHU B PA3IUYHON (OpMe: aHAIUTHYECKOH, rpaduyeckoil u
cioBecHOM. Ero m3ydeHue cnocoOCTBYeT Pa3BUTHIO JITOPUTMUYECKOIO MBIIIJIEHUS, CIOCOOHOCTH K OOOOINEHHI0 M KOHKPETH3alllu, HMCIOJIb30BaHUIO
AHaJIOTH.

CopepxarenpHas nuHMs «Hadama MaTeMaTHueCKOro aHaiM3a» MO3BOJSET CYIIECTBEHHO PACcIIMPHUTh KPYr KaK MaTeMaTHUYECKUX, TaK W MPHUKIATHBIX
3aJ1a4, TOCTYIHBIX 00y4aroIUMCs, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTH I'paUKH CII0KHBIX PYHKIIMH, ONPEENSITh UX HauOOJIbIINE U HAUMEHbBIIINE
3HA4YEHUs1, BBIUUCIATH IUIOMAAN GUTYp U 00bEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOpEHHMs mpolieccoB. [laHHas conaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU IIOCTPOEHUS MAaT€MAaTHYECKUX MOJENECH pEealbHbIX CUTYyalllW, MO3BOJSAET HAXOIUTh HAWIydllee PELICHHE B IPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUECKUX, 33]a4aX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHUECKOro aHaJIN3a CIIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOTO, (OPMaTIbHO-TOIHYECKOTO
Y KpeaTUBHOI'O MBIIIUIEHUS, (POPMUPOBAHHUIO YMEHUI pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HatT
O BBIIAIOIINXCS Pe3yNIbTaTax, MOJTYYEHHBIX B X0JI€ pa3BUTHUS MaTeMaTUKH KaK HaAyKH, U 00 UX aBTOpax.

ConepxarenbHo-MeToAn4ecKas TUHUSA «MHOXKeCTBa U JJOTMKay BKIIIOYAET B ce0sl 3JIEMEHTHI TEOPUHM MHOXKECTB M MaTeMaTHYECKOM JIOTHUKHU. TeopeTnko-
MHOYKECTBEHHBIE MTPEICTABICHHSI IPOHMU3BIBAIOT BECh MPEIMET IIKOJIbHOM MaTeMaTUKH M TpeAsiaraloT Hanbosee YHUBEPCATbHBIN A3bIK, 00BEIMHSIOMNN BCe
paszensl MaTEMAaTHKU U €€ MPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKNE AUCIUIUIMHBI M UX MPUIIOKEHUS B eauHOoe nenoe. [1oaToMy BaxHO AaTh
BO3MOXXHOCTh 00y4aroneMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONW MAaTEMAaTHUKU U MCIIOJIB30BATh €T0 JJIsl BEIPAXKEHHSI CBOMX MBICIIEH.
JIpyriuM Ba)KHBIM MPU3HAKOM MAaTEMAaTUKU KaK HAyKH CIIeyeT MPU3HATh CBOMCTBEHHYIO €l CTpOrocTh 0OOCHOBAaHUI U ClleZIOBaHUE ONPEACIEHHBIM PaBUIaM
MOCTPOCHMSI J0KA3aTEeNIbCTB. 3HAKOMCTBO C 3JE€MEHTAaMHM MaTeMaTHMYeCKOM JIOTMKHM CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHUS O0y4aromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCy’KICHHS Ha OCHOBE JIOTMYECKUX MPAaBUII, JOPMUPYET HaBBIKU KPUTHUECKOT'O MBIIITICHHUS.



B yuebHOM mpenmere «AnreOpa u Hauyajga MaTEMaTUYECKOTO aHallM3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOI0 MOJIETUPOBAHUS, KOTOPbIE TPU3BAHBI
croco6cTBOBaTh (DOPMHUPOBAHUIO HABHLIKOB MOCTPOCHHUS MOJENEH peambHBIX CUTYyalllid, MCCICIOBAHMS 3THX MOJEJCH C MOMOINBIO ammapaTa anredpbl U
MaTeMaTUYeCKOro aHalli3a, MHTEPIPETAlMU MOJIYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusi BIUIETCHBbI B KaXKJbIH U3 pa3JlieJIOB MPOrpaMMbl, MOCKOJIBKY BECh
MaTepuan y4yeOHOro IpeaMeTa HIMPOKO HCIOJIb3YeTCs ISl peuleHHUs NMPUKIAIHbIX 3afad. [Ipu permieHun peaybHbIX MPAKTUYECKUX 3a/ad O0ydarolruecs
pa3BUBAIOT HA0JI01aTEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTHU, a0CTParupoBaThCs, UCIOIb30BATh aHAJIIOTHIO, 00001IaTh U KOHKPETU3UPOBATh IPOOIIEMY.
JlesitensHOCTh MO (DOPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAJIHBIX 33/1a4 OPTaHU3YETCS B MPOIIECCE U3YYCHHUS BCEX TeM y4eOHOro mpenmera «Anrebpa u
Hayajla MaTEMaTUYECKOr0 aHAIN3a».

Ha n3yuenue yueOHoro npeamera «Airedpa u Hadajga MaTEMaTHYECKOTO aHalM3ay oTBoauTCs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B HeJen0), B
11 kimacce — 136 gacoB (4 yaca B HEJENIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia U BBIYHCICHUSA

Parmonansheie uncina. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE TIepuouieckue apoou. [Ipumenenne npodeii u mpoueHTOB A
pelIeHus NPUKIAAHbIX 3a1a4 U3 Pa3IM4HbIX OTPACIIE 3HAHUN U PEAJIbHOW KU3HH.

JlelicTBuTenbHble 4Mcia. PanuoHanbHble M HMppalMOHalbHble uucia. ApudMeTHYecKue oIlepauuu ¢ JeHCTBUTENbHBIMU 4YMCIaMU. Moayib
JeWCTBUTENBLHOIO YHUCIA U ero cBoicTBa. [IpuOnukEHHbIe BBIUMCIIEHUS, TPaBUiIa OKPYTJICHHSI, IPUKHUIKA U OLICHKA Pe3ysbTaTa BhIYUCICHUH.

Crenenb ¢ nenbiM nokasaresneM. bunom Heiorona. Mcnonb3oBanue moaxosiien (GOpMbl 3aucu ACHCTBUTEIBHBIX YUCEN U1l PELICHUS NP aKTUIECKUX
3a/1a4 ¥ IPEICTABIICHUS IaHHbIX.

Apudmernueckuil KOpeHb HaTypaJlbHON CTEIIEHHU U €ro CBOICTBA.

Crenens ¢ palMoOHaIbHBIM IIOKA3aTENNEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucia. CoiicTsa siorapudma. J[ecaTHUHbIC 1 HATypaIbHBIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMEHTa.

YpaBHeHNSI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE MPeOOpa3oBaHMsl. Y paBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUs U ypaBHEHUs-ciencTBusa. HepaBeHcTBO,
pelIeHne HEPABEHCTBA.

OcCHOBHBIE METOJIbI PELIEHUS LIEIbIX U IPOOHO-PALIMOHAIBHBIX YPAaBHEHUM U HEPaBEHCTB. MHOIOWIEHbI OT OJHOU NepeMeHHOMU. [leieHne MHOrowIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorounens! ¢ nensivMu koddgduiuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHble ypaBHeHNs. OCHOBHbBIE METO/bI PELICHHS UPPAIlMOHAIBHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI pEIIEHUS JIorapu(PMUUYECKUX YpaBHEHHI.

OcHoBHbIE TpUrOHOMeTpUUeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUH. Perienne TpUroHoMeTpUuecKuX ypaBHEHUH.

Pemenue cuctem nuHEHHBIX ypaBHEHMH. Marpuia cucreMbl JUHEHHBIX ypaBHEHHH. OmpeneiauTens MaTpuibl 2X2, ero reoOMeTpuYecKuil CMbICI U
CBOMCTBA, BBIYMCIIEHUE €T0 3HAYCHHUSI, IPUMEHEHUE ONPENEINTENS Ul PELICHUSI CUCTEMBI JINHEWHBIX ypaBHEHUH. PelleHne npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEeHUM. VccinenoBaHne OCTpOSHHOM MOJIEIH ¢ IIOMOIIBIO MATPHUILL U OTIPEIETUTEIICH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEAIBHON CUTYallMK € TIOMOIIBIO YPaBHEHUN U HEpaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEILCHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4d U3 pa3IMyHbIX 00JIacTell HAyKU U peabHOU KU3HU.

DyHKIUH U TpaguKH

OyHKIMsA, crocodsl 3ananus GyHKUMU. B3aumHo oOpatHble ¢yHkumu. Komnosumnus ¢ynkuuit. I'padux ¢pyHkumuu. JnaeMeHTapHble Mpeodpa3zoBaHus
rpaduKoB QYHKIHUI.



OO6macth ompeneneHuss WU MHOXeCTBO 3HaueHWH (ynkmuu. Hymm ¢yskmuu. IIpoMexyTku 3HaKOmocTosHCTBA. UETHBIE W HEUETHBIC (DYHKIIHH.
[epuonnueckue Gpynkiuu. [IpoMexyTkn MOHOTOHHOCTH (GYHKIMU. MakcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbombiee 1 HanMeHblee 3Ha4eHNsT PYHKIUH Ha
IIPOMEKYTKE.

Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAs QYHKIMHU. DIEMEHTapHOE UCCIIeIOBAaHUE U TIOCTPOCHUE UX TPa(UKOB.

CrenenHas GyHKLHUS C HaTypaJlbHBIM U LIEJIbIM NMOKa3ateneM. E€ cBolicTBa u rpaguk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU Kak (GyHKLIUU 0OpaTHON
CTEIIEHU C HATypaJbHBIM I10KA3aTEJIEM.

[Toka3zarenbHas u orapudmMudeckas GyHKINU, UX CBOMCTBA U Tpaduku. Vicnonb3oBanue rpadukoB GyHKIMN IS pEIICHUs] ypaBHEHU.

Tpuronomerpudeckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOIO apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PeaIbHBIX IIpolLieccax U sBIeHUsAX. I'paduku peasbHbIX 3aBUCUMOCTEH.

Havana maTreMaTH4eckoro anajamusa

[TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusl IoOcienoBaTeslbHOCTEM. MeTton MareMaTtudecko HMHAYKIMU. MOHOTOHHBIE W OrpaHUYEHHbIE
1ocye10BaTeNbHOCTU. McTopus BOSHUKHOBEHHSI MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a 0€CKOHEYHO MallbIX.

Apudmerndeckass M reoMeTpuuecKas Iporpeccuu. beckoHeyHo yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCcKOHEYHO yObIBarouien
Ir€OMETPUYECKON MPOrpeccur. JINHEWHBIN U HKCIIOHEHIUAIBHBIN pocT. Yncmno e. @opMyia CI0KHBIX IPOLIEHTOB. Vcnonb30BaHue MpOrpeccuu sl PEIICHUs
peanbHBIX 3a/1a4 IPUKJIAJHOIO XapaKrepa.

HenpepsiBable ¢pyHKIMU U UX cBoicTBa. Touku paspbiBa. AcuMnToThl rpadukoB ¢yHkiuii. CBoiicTBa (yHKLUN HENpepbIBHBIX Ha oTpe3ke. Metoa
MHTEPBAJIOB JUIsl pellieHHsI HepaBeHCTB. [IpruMeHeHre cBOMCTB HeNnpephIBHBIX (DYHKIMH AJIS pelieHus 3a1ad.

[lepBast u BTOpas mpousBoaHble QyHKIMH. OnpenencHne, reOMeTpUIECKU 1 (PU3NIECKUN CMBICT MTPOU3BOIHON. YPaBHEHUE KacaTebHOU K rpaduky
byHKIHN.

ITpon3zBosHbIE 1eMeHTapHbIX (GyHKUKH. [Ipon3BoaHAs CyMMBI, TPOU3BEIEHHS, YACTHOTO U KOMITO3UIIMU (YHKIIUH.

MHoxecTBa M JT0THKA

MHoOXecTBO, Olepanuyd HaJ MHOXECTBaMHU M MX CBoMcTBa. [[unarpammer Dinepa—Benna. [lpumeHeHne TeopeTHKO-MHOXKECTBEHHOTO ammapara Jjis
OIMCAaHUs PEATTbHBIX MPOIIECCOB U SIBJICHUN, IPU PEILICHUH 3aJa4 U3 JPYTUX Y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTEMAaTHUYECKOTO 0OBEKTA, CIEJICTBHE, J0KA3aTEIbCTBO, PABHOCUIILHBIE YPAaBHEHHSI.

11 KJIACC

Yucia 1 BbIYUCICHUA

Harypanbhble u nensie yncna. [IpuMeHeHre Npu3HaKkoB JETMMOCTH LIENbIX Yncell, Hanbonbunit o0muit nenurens (nanee — HOJI) n Hanmensiee oOiee
kpaTtHoe (nanee — HOK), octaTkoB o Moxyito, anroputMa EBkinaa Ui pelieHus 3a1ad B LEIbIX YUCIax.

KommekcHbie uncna. Anredpandeckasl 1 TpUrOHOMeTpHUecKasi (POpMbI 3alMCH KOMIUIEKCHOTO uncia. ApudmMernyeckue onepaunn ¢ KOMIUIEKCHBIMH
yrciaamu. M300paxkeHrne KOMIUIEKCHBIX YKCeN Ha KoopauHaTHOU riockocTi. @opmyna Myaspa. Kopau N-oif crenenu u3 komiuiekcHoro yucia. [lpumenenue
KOMILIEKCHBIX YMCEN JUISl peleHusl (PU3NYECKUX M FeOMETPUUECKUX 3a/1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHI U HepaBeHCTB. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIeICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.



OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuIeCKUX HEpaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, HPPALlMOHATIBHBIX, IOKA3aTENbHbIX U JJOTapu(MUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTWYEeCKHX 3a/ad M 3a[ad M3 Pa3IMyHbIX 00JacTel HAyKW M pealbHOMN XKHU3HH,
MHTEPIIPETALMS TIOTYYEHHBIX PE3YJIbTAaTOB.

DOYyHKUMH U TPAaPUKH

I'padpux xomnosunuu ¢pyHKIMH. ['eomeTpuyeckne o0pasbl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHON INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPadUKH.

I'paduueckue MeTOIBI pELICHNsT yPAaBHEHUH M HEpaBEeHCTB. | paduueckue MeTOIbl pemeH s 3a/1a4 C ITapaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKUMHA I MCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PELICHUH 337134 U3 JIPYTuX y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HH.

Hayana maTreMaTH4eCKOro aHajmu3a

[TpumeHeHne TPOM3BOMHONW K MCCIIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxokJIeHre HaumOOJbIIEr0o W HAaWMMEHBIIEro 3HAYCHUI
HeNpepbIBHON (YHKLMU HAa OTpE3KE.

IIpumeneHre NPOU3BOAHON JJI HAXOKIEHUS HAWYYIIEro PELIEHUS B NPUKIAAHBIX 3aJadax, JUIsl ONPEIENICHHUs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (POPMYIION HITH TPAPHKOM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie aeMenTapHbIX GyHKIMA. [IpaBuia Hax0xKAeHUS TIEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuil cMpica nHTErpaia. Beruucienue onpeaenéHHoro uurerpaia no gopmyne Hetotona-JIeitOnuma.

[TpumeHeHMe UHTErpaia 1 HaXOXKACHUS TUIOMAAeH TIIOCKUX GUTyp U 00BEMOB T€OMETPUUYECKHX TEJl.

[Ipumepsl pemienuit nuddepeHanbHbIX ypaBHEHUH. MaTtemaTtuueckoe MOJEIMPOBAHUE PEAIbHBIX IPOLECCOB C MOMOILIBI0 AU(PPEepeHInaTbHbIX
YpPaBHEHUU.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YYEBHOI'O ITPE/JIMETA «AJI'EGPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O OBILEI'O OBPA3OBAHN

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh TPAXKAAHCKOW MO3MIMU OOYUYAIOMIErocs KaK aKTHBHOI'O M OTBETCTBEHHOT'O 4YJEHA POCCHHCKOTO OOIIECTBA, MPEICTaBICHUE O
MaTEeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, IPOLEAYP IPaKIaHCKOro o0IiecTBa (BbIOOpPHI, OMPOCHL U IPYroe), yMEeHHE
B3aMMO/ICIICTBOBATD C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU € UX (PYHKIMSMU U HA3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUUCKON TPKTAHCKOW HWIACHTHYHOCTH, YBaXXCHHS K IMPONUIOMY W HACTOSIIEMY POCCHMCKOW MaTeMaTHKH, EHHOCTHOE
OTHOLUEHUE K JIOCTHKEHUSM POCCUUCKMX MAaTEMaTUKOB M POCCUUCKOW MAaTEMaTHYECKOM IIKOJIbI, UCIOJIb30BAHUE 3THX JOCTHKEHHM B APYrHX HayKax,
TEXHOJIOTHUsIX, chepax YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEW POCCHHCKOTO Hapojaa, c(hopMHpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHS, CBS3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKU U ACSITEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIaJa B IOCTPOCHHE YCTOWYMBOTO Oy IYILEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAas O3CTETUKY MaTeMaTH4YECKMX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIEHUH, pacCyXIEeHUH,
BOCIPUUMYHUBOCTh K MATEMaTUYECKUM aCIIEKTaM Pa3IMUHbIX BUJOB HCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHMSA:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHITh MaTeMaTHUECKUE 3HAHUSI B MHTEpecax 3/J0pOBOT0 M 0e30macHOro odpasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (30pOBO€ TNHUTaHHE, COAJAHCUPOBAHHBIM pEXUM 3aHATUN M OTAbIXA, pEryjspHas Qu3ndyeckass AaKTUBHOCTH), (PU3UUYECKOE
COBEpIICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTbIO;

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE EHHOCTH TPYOJI00HS, HHTEPEC K pa3IMYHbIM chepaM npodeccuoHaIbHOM e TeTbHOCTH, CBI3aHHBIM C MaTEMaTUKOMN
U e€ MPUIIOKEHHUSIMHU, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymieil mpodeccuu M peann30BbIBaTH COOCTBEHHBIE KM3HEHHBIE IUIaHBI, TOTOBHOCTh U
CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSKEHUM BCEH JKM3HHM, FOTOBHOCTh K AKTUBHOMY YYacTHIO B PELIEHUH
MPAKTUYECKHX 3a7]a4 MaTeMaTHYeCKOll HalpaBiIeHHOCTH;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

Cc(OPMHPOBAHHOCTH HKOJIOTHUECKOMN KYIbTYphl, TOHUMaHUE BIUSHUS COLUATBHO-IKOHOMHUECKUX MPOIECCOB Ha COCTOSHUE MPUPOJIHON U COLMATBHOM
Cpelbl, 0CO3HAHHUE ITI00aTBbHOTO XapaKTepa 3KOJOTHYECKUX MpobieM, OpUeHTAaIUs Ha IPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU IS pellleHus 3a/1a4 B o0yiactu
OKpY>Karollen cpe/ibl, IIIaHUPOBAHKE MOCTYIKOB U OLIEHKHU UX BO3MOXHBIX MOCJIEICTBUMN JJIs1 OKPY KAIOIIel Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAyKH M OOIIECTBEHHOM NPAKTHUKH, [OHMMaHHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4eloBEYECKOW NeATENbHOCTH, 3TAloB €€ pa3BUTHS M 3HAUUMOCTH JJISl PA3BUTHUS IMBHIM3AIMH, OBJIAJIEHUE SI3BIKOM



MaTeMaTHKA U MaTeMaTHYECKOM KYHBTypOfI KaK Cp€aACTBOM IIO3HAHUA MHPA, TOTOBHOCTb OCYHICCTBIIATE HNPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornueckue AecTBUA:

BBISBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXIY MOHITHSAMHU, (OPMYIHPOBATH
oTnpe/ielICHUs IOHIATHH, yCTaHABJIMBATh CYIIICCTBEHHBIN MPU3HAK KJIacCU(pUKAIIUU, OCHOBAHUS /111 000OIIEHUS U CPAaBHEHH S, KPUTEPUH MPOBO IUMOT0 aHAJIHM3a;
BOCIPUHUMATh, OPMYITUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEILHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHIE, YCIOBHBIC;

BBISIBJISITH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M ITPOTUBOPEUHS B (PaKTax, TaHHBIX, HAOIIOJACHUSX W YTBEPKIACHUSIX, IPEIaraTh KPUTCPHH
JUUIS1 BBISIBJICHUS 3aKOHOMEPHOCTEM ¥ TPOTUBOPEUHIA;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHUN, YMO3aKIFOUECHUN 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSTEIBHO JIOKA3aTelIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (IIPsIMbIE U OT MPOTHUBHOTO), BHICTPAMBATH APTYMEHTAIINIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS M BBIBOIBI;

BBIOMpATH CIIOCO0 peleHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUpaTh Hanbosiee MoAXOASAIUN ¢ Y4ETOM CaMOCTOSITENIEHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS:

MCIIOJIb30BaTh BOIPOCH KAaK HCCIICIOBATEIBCKUI WHCTPYMEHT IMO3HAHUS, (HOPMYIHPOBATH BOMPOCHI, (PUKCHUPYIONIUE MPOTUBOPEUYHUE, MPOoOIIeMy,
yCTaHaBIUBATh UICKOMOE U IaHHOE, (POPMHUPOBATh TUTIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOAHUTHh CAMOCTOATEIBHO CILIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBbeKTa, SBICHHS,
MpoIiecca, BBISBICHUIO 3aBUCIMOCTEN MEXTy O0BEKTaMH, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOATENbHO (DOpMYyIUpPOBaTH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOACHUS, MCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 000OIICHHUI;

IIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCA, @ TAKIKE BBIIBUTATh MPEAIIOI0KEHUS O €r0 pa3BUTUH B HOBBIX YCIIOBUSX.

Padora ¢ unopmanmeii:

BBISIBIIATH IePUITUTHI HH(DOpMAIUU, JaHHBIX, HEOOXOIUMBIX JIJIs OTBETA HA BOTPOC U I PEIICHUS 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 HICTOYHUKOB PA3IUIHBIX THIIOB, aHAJTU3UPOBATH, CHCTEMAaTU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAITHIO PA3TUYHBIX BHIOB
1 (hOpM TIPEICTABICHNUS,

CTPYKTYpUPOBaTh HH(HOPMAITHIO, TPEJICTABISITH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUIeCcKH;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.



KomMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe el cTBUS

Oo0menue:

BOCIIPUHUMATh U q)OpMy.]II/IpOBaTL CYKACHUA B COOTBCTCTBHUH C YCIIOBUAMUA U LECIAMU O6H_I€HI/ISI, SACHO, TOYHO, 'PAaMOTHO BbIPpA’KaTh CBOIO TOYKY 3PCHUS
B YCTHBIX U MUCbMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHHUS 10 X0y PEIICHHUS 3a/la4l, KOMMEHTHUPOBATh MOJYyYEHHBIN pPe3ysbTarT;

B X0ze 00CY>KJIEHHS 3a/1aBaTh BOIMPOCHI 10 CYIIECTBY 00CYX/AaeMOI TeMbl, POOJIEMBbI, pelIaeMoi 3aauu, BHICKA3bIBAaTh UJIEH, HAIICJICHHbIE HA MTOUCK
pEeLIEHHsI, COTIOCTABIISATH CBOU CYXKACHHUS C CY)KACHUAMHU JPYTUX YYaCTHUKOB JTHAJIOTa, OOHAPYKUBATh Pa3IMUUe M CXOJCTBO MO3UIHHA, B KOPPEKTHOH (hopme
(hopMyIIMpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIIATH PE3ybTAThl PELICHHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEIOBaHMSI, TPOEKTa, CAMOCTOSATEIHHO BRIOMPATh (hOpMAT BBHICTYILJICHUS € YIETOM 33124
Mpe3eHTAIMU U OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS

Camoopranmszaums:

COCTaBJIATh IUTaH, AJTOPUTM PEHICHUS 3aa4H, BHIOMpATh CIOCOO PEIICHUS C Y4ETOM HMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh ¥ KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHATbHBII HHTEJIEKT:

BJIJICTh HABBIKAMHU MO3HABATECIHLHON pPE(ICKCHH KaK OCO3HAHHS COBEPIIAEMbIX JCHCTBUN M MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJCTh
Croco0amu CaMOTPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa M Pe3yJibTaTa PElICHHs MaTeMaTHUECKOM 3a/1a4u;

MPEIBUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HHUKHYTh MPHU PEIICHUH 33]aul, BHOCUTh KOPPCKTHBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAHCHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA IEIH U YCIOBUSAM, OOBSICHATH MPHUUUHBI JOCTH)KEHUS WM HEAOCTHIKEHHSI PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh
olKMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHA 1eITEJILHOCTD:

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYAIbHOW pabOTHI MPH pEIICHHH YU4eOHBIX 3ajad, MPUHUMATH IeJIb COBMECTHOM
JeSITEIbHOCTH, TJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOW pabOThI, PaclpeelsaTh BUJbI pa0OT, JOrOBapUBaThHCs, 00CYXKIATh MPOIECC M PE3yJIbTaT PabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYXIeHHsS, OOMEH MHEHH, «MO3TOBBIC IITYPMbD» W HHBIC), BBINOIHATH CBOK YacTh pPabOTHI H
KOOPJAMHUPOBATh CBOM JICHCTBHS C APYTUMH YICHAMH KOMaH/IbI, OIECHMBATh KAYECTBO CBOETO BKJIaa B OOIIMI MIPOIYKT IO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
Y4aCTHHKaMHU B3aUMO/ICHCTBHS.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o0yuenus B 10 kjacce o0yyarouuiicss MOJYyYUT CAeAYIOUINE IPEeIMETHbIE PE3yIbTaThl 10 OTAEIbHBIM TeMaM pabouell MporpaMMbl yueOHOTro
npeamera «Anredpa v Hauana MaTeMaTHUYECKOTO aHAIN3a:



Yucyia ¥ BLIYUCTIEHUS

CB060,Z[HO OHepI/IpOBaTB IIOHATUAMMU . paI_II/IOHaJILHOe Yqucio, 6GCKOHe‘IHa$I Hepnonnqecxaﬂ I[pOGb, HpOI_[eHTBI, I/IppaI_II/IOHaJIBHOG YHUCJIO, MHOXECTBA
paI_[I/IOHaJIbHLIX 158 IICfICTBHTeHBHBIX YUuCClI, MOI[yJIB I[CflCTBPITCJILHOI‘O qucJia,

MIPUMEHATH JIPOOU W MIPOLICHTHI JJIs PEIICHUS TPUKJIAIHBIX 33a71a4 U3 PA3IMYHbBIX OTpaCiie 3HAaHUH U peallbHOM KU3HU;

MIPUMEHATH MPUOTMKEHHBIC BEIYUCIICHUS, TPABUJIa OKPYTJICHUS, IPUKUKY U OLICHKY pe3yiIbTaTa BEIYUCICHUM;

CBO6OI[HO OHepI/IpOBaTB IIOHATUEM: CTCIICHDb C LICJIBIM ITOKAa3aTCJICM, UCIIOJIb30BAaTh HOI[XOI[ﬁHlYIO (bOpMy 3aIIucu I[CI\/JICTBI/ITGHBHBIX HUCCII OJIA peH_ICHI/ISI
HpaKTI/I‘-IeCKI/IX 3a1a4 U HpGI[CTaBJIeHI/ISI JaHHBIX,

CBOOOJTHO OIIEPUPOBATH MOHIATHEM: apU(PMETHUCCKUN KOPEHb HATYpaIbHON CTCIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapu(PM YKcia, AECATHUHBIC U HaTypalbHbIE JIOTapu(MBI;

CB060[[HO OHGpI/IpOBaTI) IIOHATUAMMU . CI/IHYC, KOCI/IHyC, TaHT'CHC, KOTaHI'CHC YHCJIOBOI'O apFYMGHTa;

OTIepUPOBATH OHATUSAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus1 M HepaBeHCTBA:

CBOOO/IHO ONEpUPOBaTh MOHATHUAMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCWUJIBHBIE YpPaBHEHUS U YpaBHEHMS-CIECJCTBUS, PAaBHOCUJIbHBIE
HEpaBEHCTBA;

IPUMEHATh PA3JIMYHbIE METOJbl PEUICHUs PALMOHAIBHBIX W JIPOOHO-pAIlMOHAIBHBIX YpaBHEHUH, MPUMEHATb METOJ WHTEPBAJIOB Ui pEIICHUs
HEPABEHCTB;

CBOOOJHO ONEpUPOBATHh MOHSATHSAMH: MHOTOWICH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C HEJIbIMH K03 HIMeHTaMl, KOPHU MHOTOUYICHA, IPUMEHSTh
JIEJIEHNE MHOTOWIEHA HA MHOTOUWIEH € OCTaTKOM, TeopeMy besy u reopemy Buera 11 pemienus 3anay;

CBOOOJTHO OIEPHUPOBATH MOHATHSMU: CHCTEMa JIMHEWHBIX YpaBHEHUI, MaTpulla, ONpeNeNUTeNlb MAaTpuibl 2 X 2 M ero reOMEeTpUYECKUil CMBICIH,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENuTeNs 2 X 2 A BBIYUCIEHUS €r0 3Hau€HUs, MPUMEHSITh ONPENCNIUTENH Ul PEIeHHUs CUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIETTMPOBATh peajbHbIE CUTYAIlMH C IIOMOIIBIO CUCTEMBI TMHEMHBIX YpaBHEHUM, UCCIIE0OBATH TOCTPOSHHBIE MOJIENIN C IOMOIIbIO MaTPUIl U ONIpeeINTENEH,
UHTEPIPETUPOBATH MOTYYEHHBIN PE3YNIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPe0Opa30BaHMsI BEIPAXKEHUH;

BBINOJIHATH MPE0Opa30BaHMsI YHCIOBBIX BBIPAXKEHUH, COJIEpKAIMX CTETIEHH C PallMOHAIbHBIM [TOKa3aTeleM;

UCIIOJIb30BaTh CBOMCTBaA Jorapu@moB Juist mpeoOpa3oBaHusl JOTapuPMUUECKUX BbIPAKEHMUI;

cBOOOJIHO OIEpPUPOBaTh MOHATHSAMHU: HMppAllMOHAIbHbBIE, MOKa3aTeldbHbIE U JIOTapU(pMHUUECKHE YypaBHEHHUS, HAXOAUTh HMX pELICHUS C MOMOIIbIO
PaBHOCHUJIBHBIX IIEPEXOJ0B UIIM OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (GOPMYIIbI I TpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CcBOOO/JIHO OINEpUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, NPUMEHATh HeoOxoaumble (OpMysbl Ui pEIIeHHs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX ypaBHEHUM;

MOJICJIUPOBaTh peajbHbIE CUTYyallUd Ha SI3bIKE alureOpbl, COCTABIATh BBIPAKEHUS, yYpaBHEHHS, HEPABEHCTBA IO YCIOBHIO 3aJaud, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM armrapara aireOpsl.



DOyHKUUM U rpadpuKu:

CBOOOTHO ONEPUPOBATH MOHATUSAMH: (DYHKIIHS, CIIOCOOBI 3a1aHusl (PYHKIIMH, B3aUMHO 0OpaTHbIe (yHKLIUHU, KOMIO3ULUs (PpyHKIMHA, rpaduk GyHKIMH,
BBITOJIHATH 3JIEMEHTapHbIe IpeoOpa3oBaHus rpauKkoB HyHKINA;

CBOOO/JHO OIEPUPOBATH MOHATUIMHU: 00IACTh ONPEAEICHHUS U MHOXKECTBO 3HAYCHUH (QYHKLINHU, HYJIU QYHKLUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIIEpUPOBATh MOHATHAMHU: YETHBIC U HEUETHbIE QYHKINHU, EpUouYecKrue (PyHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMU, MAKCUMYMbI U
MUHUMYMBI (YHKIIMHU, HAUOOJIbIIIee M HAaMMEHbIIIee 3HaueHHe (QYHKIIMU Ha TPOMEXKYTKE;

CBOOOTHO ONIEpUPOBATH MOHATHIMMU: CTENICHHAs (PYHKIUS C HATYPaJIbHBIM U LEJIBIM MIOKa3aTeseM, rpaduK CTENCHHON (YHKIIMH C HATYPaJIbHBIM U IEITBIM
rokasaresuem, rpaguk KOpHs N-0i cTeneHH Kak (GyHKIMKU 0OpaTHON CTENEHU ¢ HAaTypalbHbIM I10Ka3aTelleM;

OIIEpPUPOBATh MOHATUAMU: JIMHEHHas, KBaJApaTU4YHAs W JIPOOHO-JIIMHEHHAas (YHKLUU, BBIIOIHATH 3JEMEHTapHOE HCCIEI0BaHME U IOCTPOEHHUE HUX
rpaduKoB;

CBOOOTHO OTIEPHPOBATH MOHATUSMU: TIOKa3aTeNbHas U Jorapugmuyeckast QyHKIIUN, UX CBOWCTBA U rpaUKH, UCTIOIH30BATh X TPAPUKH ISl PEHICHUS
YpaBHEHUH;

CBOOO/THO OIIEPUPOBATH MOHATUSAMHU: TPUTOHOMETPUUECKAsl OKPY>KHOCTh, OIPEEIICHUE TPUTOHOMETPUYECKUX (PYHKIMI YUCIIOBOTO apryMEHTa;

WCTOJIB30BaTh TpaduKu GYHKIUN IS UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MPH PEHICHUH 33734 U3 APYruX y4eOHBIX MPEAMETOB M pealbHOU
KU3HH, BEIPAXXKaTh GOpPMyJIaMU 3aBUCHMOCTH MEK/Y BEIIUIHMHAMHU;

Hayana MmaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO OIEpHUPOBaTh IMOHATUAMH: apU(pMeTHUecKas M IeOMETpHuecKas Iporpeccus, OECKOHEYHO YOBbIBAIOIIas IeOMETpUuecKas MpOorpeccus,
JMHEWHBIA ¥ 9KCIIOHCHIIUAIBHBIA POCT, (JOPMYIIa CIIOKHBIX MPOLIEHTOB, IMETh MPEACTABICHNE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCHH [T PEIICHHUS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpHpPOBATh IMOHATUSAMHU: IIOCIEJOBATEILHOCTh, CIIOCOOBI 3aJaHMs  IOCIEI0BaTEeIbHOCTEH, MOHOTOHHBIE M  OTpPaHHYEHHbIE
M0CJIe/I0BATEIbHOCTH, TOHUMATh OCHOBBI 3apO’KICHUS MaTEMaTHUECKOT0 aHAJIN3a KaK aHalln3a OECKOHEYHO MalbIX;

cBOOO/IHO ONIEPUPOBAThH MOHATUSAMU: HEMPEPBIBHBIE (PYHKIINH, TOUKH pa3pbiBa rpaduka pyHKINH, aCUMITOTHI rpaduka QyHKINY;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIHS, HETIPEPhIBHASL HA OTPE3KEe, IPUMEHSTh CBOMCTBA HEMTPEPBIBHBIX (DYHKIUH JUTS PEIICHHS 334,

CBOOO/THO ONIEPUPOBATH MOHATUAMU: TIepBasi U BTOpasi MPOU3BOHBIE (PYHKIUH, KacaTeabHast K rpaduky GyHKINY;

BBIUUCIIATH MPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U KOMIIO3ULIMH IBYX (DYHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKLINH;

HCIOJIb30BATh T€OMETPUUYECKHH U (PU3NUECKUI CMBICT MPOU3BOIHOM /IS peIlieHHs 3a/1auy.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMU: MHOXECTBO, OTIEPAIINY HAJl MHOKECTBAMH,

UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl ONMMCAaHUS peajbHBbIX MPOIECCOB M SBIEHUM, NMpPU PELICHWH 3aj]ad U3 JAPYIHX Y4eOHBIX
PEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHSATHSAMH: OIPENEICHUE, TeopeMa, ypaBHEHHE-CIICACTBHE, CBOWCTBO MaTeMaTHUECKOTO OOBEKTa, 0Ka3aTelIbCTBO,
PaBHOCHIIbHBIC YPAaBHEHUSI U HEPABCHCTBA.

K xoHIiy 06yuenus B 11 kiaacce oOyyaromuicss MOTYYHUT CIeIyIOIUe IpeAMETHbIE Pe3ybTaThl 10 OTJACIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
npeamera «Anredpa v Hauana MaTeMaTHYECKOTO aHAIN3a:



Yuciia U BLIYHCIICHUA:

CBOOO/THO OTNIEpUPOBATh MOHATHSIMHU: HATYypaTIbHOE U 11€J0€ YHCII0, MHOXKECTBA HaTypalIbHBIX U LEJIBIX YHCEI, UCIIOIb30BaTh IPU3HAKH AETUMOCTH IIEIIBIX
gucen, HOJl u HOK HaTypanbHBIX 4yKcen A peleHus 3a1a4, IPUMEHATh alropuT™ EBknna;

CBOOOJHO OIIEPUPOBATH MOHATHEM OCTaTKa I10 MOJYJIIO, 3alIMChIBaTh HATYPAJIbHBIC YUCIIA B PA3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEll, IPEACTaBIATh KOMIUIEKCHBIE YHCIIA B alNreOpandyeckon u
TPUTOHOMETPHUYECKON (hopMe, BHIMOJIHATH apU(PMETHIECKHE ONIEPALIUU C HUMH U N300paXkaTh HAa KOOPAMHATHOM IIOCKOCTH.

YpaBHeHUS M HEpaBEHCTBA:

CBOOOJHO ONEpPUPOBATH NOHATHSAMM: HpPpAlOHAJIbHBIC, IOKa3aTesbHble W JIOrapu(MUYEeCKHe HEpaBEHCTBA, HAXOIUTh MX PEIIEHUS C IMOMOIIbIO
PaBHOCHIIBHBIX IIEPEXO/IOB;

OCYILIECTBISATH OTOOP KOPHEH MpH PeICHHUH TPUTOHOMETPUUYECKOTO YPAaBHEHU S

CBOOOZIHO ONEpUpOBaTh MOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPHUMEHATH HEOOXOAMMbIE (OPMYJbl JJIsl PEIIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHSAMM: CUCTEMA U COBOKYITHOCTh YPaBHEHUH M HEPABEHCTB, PAaBHOCHJIbHBIE CUCTEMBI U CHUCTEMBbI-CIIEJICTBHS, HAXOAUTh
peIIeHHsI CUCTEMBI U COBOKYITHOCTEH paIllMOHAIBHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX YpaBHEHHUH U HEPABEHCTB;

pemarh panuoHaJIbHBIE, UPPAMOHAIBHBIE, MOKa3aTelIbHbIe, JIoTapu(MUIecKkne M TPUTOHOMETPUYECKHE ypPaBHEHHS M HEPaBEHCTBA, COJEpIKaIlne
MOJZYJIA ¥ TIapaMeTphI;

IPUMEHSATH rpauueckue METO/Ibl Ul PEeLIeHUs YpaBHEHUH U HEPABEHCTB, a TAK)Ke 3ajay C apaMeTpaMy;

MOJIETIMPOBATh pEAbHbIE CUTYallUM Ha S3BbIKE aiareOpbl, COCTABIIATH BBIPAXKEHMS, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMbI IO YCJIOBHIO 33/ayH,
MCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM amnmapaTa anreOpbl, HHTEPIPETUPOBATH MOyYSHHBIN pe3yIbTar.

DOyHKUMH U TPapuKu:

CTPOUTH TpapUKH KOMIO3ULIMHU (PYHKIUI ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIIE0OBAHUS M CBOMCTB KOMITO3UIIMH JBYX (DYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH;

CcBOOO/IHO ONIEPUPOBATH MOHATUAMU: IT'paUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATHh PYHKIMH JUI MOJIETUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHAJIM3a:

MCIOJIb30BaTh MPOU3BOJHYIO /ISl UCCIIEIOBaHUS (DYHKIIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEe U HAUMEHbIIIEE 3HaYCHUS PYHKIIMU HENPEPHIBHON Ha OTPE3KE;

WCIIOJIB30BaTh MPOU3BOJHYIO I HAXOXACHUS HAWIY4YIIEro pPEIeHHs B MNPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHYECKHX, 3ajadax, s
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOr0 (hopMyol Wiin rpaguKoM;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: MEepBOOOpa3Hast, ONpeNeNEHHbIH UHTErpal, HaXOAUTh MEepBOOOpa3HbIE AIIEMEHTAPHBIX (DYHKIMHA W BBIYHCIATDH
uHTerpain no gopmysne Horotona-JleitOnuna;

HaXOJUTh IJIOIIAAH MIOCKUX (UTYP U 0OBEMBI TEJ C IOMOILBIO0 HHTETPaIa;

UMETb MPEJCTABICHHE O MAaTEMAaTHUYECKOM MOJIEIMPOBAHUY HA IPUMEPE COCTaBIEHHS TU(PEepeHIINATbHBIX YPaBHEHUH;

pemaTh MpUKJIAIHbIE 3a/1a4d, B TOM YHCIIE COIMAIbHO-?PKOHOMUYECKOTO M (PU3MUECKOro XapakTepa, CpeICTBAMUA MaTeMaTHUECKOT0 aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
o HaumeHnoBaHue pa3jesioB H TeM NPOTrPaMMbI Beero Konrposabneie  IlpakTuyeckne o0pasoBaTelbHbIE
padoTshI padoThI pecypen
MHO0XeCTBO IEHCTBUTENBHBIX YhCeN. MHOTrOWIEHBI.
1 PanmonansHbIe ypaBHEHUs 1 HepaBeHCTBA. CHCTEMBI 24 1
JIMHENUHBIX YpaBHEHUN
) Oynkiun u rpapuku. CreneHHas GyHKIUS C HETBIM 12 1
nokasaresieM
3 Apudmernueckuit KopeHb N-oit crenenu. UppaunonanbHble 15 1
ypaBHEHHS
4 [TokazarenbHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmmueckas Gpynkius. Jlorapupmmueckue 18 1
ypaBHEHHS
6 TpuronomeTpruyeckue BbIpaXKEHUs U ypPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie GpyHkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIMS 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne (undposbie)
/i HaumenoBanue pa3iejioB 4 TeM IPOrPaMMBbI Beero Konrpoabnsie  Ilpakrnyeckue 0BPA30BATEILHBIC
padoThI padoThI pecypenI
HccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN 22 1
ITepBooOpasHast 1 HHTETpaI 12
3 I'padpuiku TpuroHOMeTpHUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannoHalibHEIE, MOKa3aTeIbHBIC U JIOTAPHU(PMUICCKHEC 24 1
HEpaBEHCTBA
5 KommiekcHbie uncna 10
6 Harypanbnbie u nenbie yncina 10 1
7 CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX 12 1
MOKA3aTeIbHBIX U JIOTApU(PMUUECKUX YPAaBHCHUN
3ara4y ¢ napaMeTpamu 16
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll3y‘lel-ll/lﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypes:
1 MHo3xecTBO, Onlepalliy HaJl MHO>KECTBAMHU U UX 1
CBOICTBa
2 Juarpammsbl Diinepa-BenHa 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO armapaTa Jiist 1
peuieHus 3anay
4 Pannonanehblie yncia. OObIKHOBEHHBIE U AECATUYHbBIC 1
IpoOu, IPOLIEHTHI, OECKOHEYHBIE IEPUOTUICCKUE IPOOH
5 Panmonansueie yncia. OObIKHOBEHHBIE U AECATUYHBIC 1
Ipobu, MPOLEHTHI, 6ECKOHEYHBIE TIEPUOAUYECKUE APOOU
5 [Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs 1
MIPUKJIATHBIX 3a/1a4
5 [Ipumenenue apobeii 1 NPOLEHTOB ISl PEeIIeHUs 1
MPUKJIATHBIX 3a/1a4
3 JelictButensHble yncna. PanimonanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
qrclIaMu
10 Moaynb IeMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1
1 [TpubnuxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHUS, 1
MPUKHJIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHHUI
12 OCHOBHBIE METO/TBI PEIIEHUS LETbIX U APOOHO- 1
paInMoHaIBHBIX YPABHEHUH 1 HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U IPOOHO- 1
palMOHANIBHBIX YPABHEHUI U HEPABEHCTB




OCHOBHBIE METO/IbI PEIICHUS LEJBIX U IPOOHO-

14 paloHaIbHBIX YPABHEHUM U HEPABEHCTB

15 MHorowieHsl OT OAHON nepeMeHHou. [lenenue
MHOTrO4JIEHa Ha MHOTOWIEH C OcTaTkoM. Teopema besy

16 MHorouieHs! ¢ LenbMu Kodppunuentamu. Teopema
Buera

17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pemenue cucreM TUHEHHBIX ypaBHEHUN
Martpuna cucTeMsl JINHEWHBIX YPAaBHEHUM.

19 Ornpenenurens MaTPUILLI 2X2, €r0 TeOMETPUIECKUN
CMBICII ¥ CBOICTBA; BEIUMCIIEHUE €TI0 3HAUEHUS

20 Ornpenenurens MaTPUILLI 2X2, €r0 TEOMETPUIYECKUN
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €r0 3HAYCHMUSI

21 [IpumeHeHue ornpeenuTeNs A1 peleHUs] CUCTEMbI
JIMHEWHBIX YPaBHEHUN

29 Pemenue npukiaaHbpIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

93 Pemenue npukiaaHbIX 3a1a4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUN

24 KonrtponbHas pabora Nel: "ParnroHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl TMHENHBIX YpaBHEHUN"

o5 dyHKIMA, crtocoObl 3ananus QyHkiuu. Banmuo
obpatHble pyHKIMU. Komno3unus ¢yHKuui

26 I'paduk pynkumu. dnemeHTapHble IPE0OpPa30OBaHUS
rpadukoB QpyHKUINH
OO6nacTp ornpeeneHuss 1 MHOXKECTBO 3HAUCHHI

27 ¢ynkuuu. Hynu ¢pynkuuu. [TpomexyTku 3HaK
IIOCTOSIHCTBA

28 Yéruble u Heu€THbIe pyHKIMU. [Tlepuoanueckue

¢bynkuuu. [IpoMexxyTKd MOHOTOHHOCTH (DYHKLIUU




MaxkcumyMbl 1 MUHUMYMBI (hyHKIIMH. Hanbomnbiee u

29 HauMEHbIIIee 3HaUYeHNE PYHKIIUU HA TIPOMEXKYTKE

30 Jlunelinas, kBaapaTuyHas U ApOOHO-TMHEHHAs PyHKITUU

31 DneMeHTapHOE UCCIeI0BaHUE U IIOCTPOCHUE rPpahuKoOB
3TUX QYHKIUN

32 DneMeHTapHOE UCCIIeI0BaHUE U IIOCTPOCHUE rPpahuKOB
3THX PYHKUIUH

33 CreneHb ¢ LIETbIM IToKa3aTeieM. buaom HeroToHa

34 Crenens c 1enbIM nokasareneM. bunom HeroTona

35 CrenenHast GyHKIHS C HATYpaJIbHBIM H LIEJIbIM
nokazarenem. E€ cBolicTBa u rpaduk

36 KonTponbnas padota No2: "Crenennas ¢pynkius. Eé
cBoiicTBa u rpadux"

37 Apudmernaeckuii KOpeHb HATYPaJIbHON CTENICHH U €TO
CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypalbHON CTETICHH U €r0
CBOMCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIIINX
CTENEHU U KOPHU

40 [IpeoOpa3oBanHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIIINX
CTENEHU U KOPHU

41 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKEHUIA, COJIEPKAIIIIX
CTENEHU U KOPHU

42 Wppanmonanshble ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHus: UPPaALMOHATIBHBIX YPAaBHEHUHN

43 Hppaunonansusle ypaBHeHNs. OCHOBHBIE METOBI
pelieHust UppalMoHaIbHBIX YPaBHEHUH

44 Uppaumnonansusie ypaBHeHMsl. OCHOBHbIE METO/bI
pelIeHust UpPaLMOHAIBHBIX YPAaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN UPPAMOHATBHBIX

ypaBHEHUH




PaBHOCHIBLHEBIE nepexXoabl B pCHICHUU UPPALMOHATIbHBIX

46 . 1
ypaBHEHUN

47 PaBHOCHIIbHBIE TIEpEXObl B PEHICHUH UPPALIMOHAIBHBIX 1
YpaBHEHUU

48 PaBHOCHIIbHBIE TIEpEXObl B PEHICHUH UPPALIMOHAIBHBIX 1
YpaBHEHUU

49 CoiicTBa u rpaduk KOpHS N-0if CTENEeHU KaK (QyHKIUN 1
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTeIeM

50 CgoiicTBa 1 rpaduK KOpHsI N-0i CTENCHU KaK PyHKITUU 1
00paTHOM CTENEHH C HaTypaJIbHBIM MOKa3aTeIeM

51 KonTponbnas padorta Ne3: "ColicTBa u rpaduk KOpHs N- 1
oil crenenu. MppanuonaibHble ypaBHEHUS"

52 Crenens ¢ palliOHAIBHBIM MOKa3aTeleM U €€ CBOMCTBA 1

53 CreneHsb ¢ palmoHaIbHBIM MTOKA3aTeIeM U e€ CBOMCTBA 1

54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenpHas pyHKuMs, €€ cBoWicTBa U Tpaduk 1

56 Wcnonb3oBanue rpaduka QyHKUNN AJIs peLICHUs 1
ypaBHEHH

57 Hcnonb3oBanue rpaduka QyHKUNN AJIs peLICHUs 1
YpaBHEHUI

58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METOIbI 1
pELIEHNs [TOKA3aTeIbHbIX YPAaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUH

61 KontponbHas pabora Ne4: "IlokazarenbHas GyHKIHUS. 1
IlokazarenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. CoiicTBa jorapugpma




64 Jlorapudm uucna. CoiicTa jorapugpma 1

65 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTapU(PMBbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobOpazoBanue BeIpaXeHUH, CoIepKAIIUX JOTapruPMbI 1

68 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALIHNX JIOTAPU(OMBI 1

69 [IpeobOpazoBanue BeIpaXKEeHUM, CoIepKAIIUX JOTapruPMbI 1

70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Tpaduk 1

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1

79 Hcnons3oBanue rpaduka GyHKINU A pelICHUS 1
ypaBHEHUH

73 Hcnonp3oBanue rpaduka GyHKIMH IJ1s1 pEHICHUS 1
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 1
pereHust JorapuPMUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 1
pelieHus JorapuMUIecKux ypaBHEHHMA

76 Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI 1
peteHwst JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX 1
ypaBHEHUH

78 PaBHOCHIIBHBIE TEPEXO/Ibl B PEIIEHUH JOrapu(pMUUECKUX 1
ypaBHEHUH

79 Kontponbnas padota Ne5: "Jlorapudmudeckas 1
¢byukus. Jlorapupmuueckre ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO 1
apryMmeHra

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1
apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIIOBOTO 1

aprymeHTa




ApKcHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOIO

83 1
apryMeHTa

84 TpuronomeTrpuueckas OKpyXHOCTb, OTIPE/ICIICHHIE 1
TPUTOHOMETPHUECKUX (DYHKIIMN YHCIOBOTO apryMeHTa

g5 Tpuronomerpuueckast OKpyXHOCTb, OTIPE/ICIICHHIE 1
TPUTOHOMETPHYECKUX (DYHKIUI YHCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1

91 [IpeobOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1

92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1

93 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKCHUI 1

94 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1

95 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

96 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

99 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1

100 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

101 KonTponbnas padora Ne6: "Tpuronomerpuueckue 1
BBIPQKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 rmocienoBarenbpHocTeil. MeTon MaTeMaTHuuecKon 1
WHTyKIIUU

103 MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIIE0BATEILHOCTH. 1
HcTopus aHanmza 6€CKOHEUHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTprueckas nporpeccus 1




106 BbeckoneuHo yObIBaromiast reoMeTprUIecKast Iporpeccust 1

107 CyMMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON 1
porpeccuu

108 JIMHENHBIN 1 SKCIOHEHIHUAIIBHBIN pocT. Yuco e. 1
dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHUUAIIBHBIN pocT. Yuco e. 1
dopmyJia CIOKHBIX TPOLIEHTOB

110 Vcnonb3oBaHue Nporpeccuu Ui pelieHns peatbHbIX 1
3aJa4d IPUKJIAJHOrO XapakTepa

111 Kontponbnas padota Ne7: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka paspbiBa. AcUMNTOTHI TpaduKoB PpyHKINN 1

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1

117 MeTto MHTEpPBAJIOB ISl PEIICHNS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1

119 [IpumMeHeHMnEe CBOWCTB HEMTPEPBHIBHBIX (YHKLUHN JUIs 1
peleHus 3a1a4

120 [IpumMeHeHMe CBOWCTB HENIPEPBHIBHBIX (DYHKIUN 7151 1
peleHus 3a1a4d

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIIUU 1

122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1

123 Onpenenenne, GU3NYECKUN CMBICI POU3BOTHOM 1

124 VYpaBHeHHEe KacaTeNbHOU K TpapuKy GyHKIHUN 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

126 [Tpon3BoiHbIE NIEMEHTAPHBIX (HYHKIUH 1

127 [Ipou3BoiHbIE AI€MEHTAPHBIX PYHKINN 1




128 [IpouzBogHasi CyMMBbI, TPOU3BEICHUS], YACTHOTO U 1
KOMITO3UIIUU (YHKITHIA
129 [Ipou3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUHU (yHKITHIA
130 [Ipou3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO 1 1
KOMITO3HUITUHU () YHKITHIA
131 KonTponbnas padorta Ne§: "IIpousBogHas" 1 1
132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUN: 1
"VpaBuenus"
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"OyHKuMKn"
134 Wrorosas KoHTpoJIbHAsT paboTa 1 1
135 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3alHsl 3HAHUH: " 1
Tpuronomerpruyeckue BbIpaXXeHUS U ypaBHEHUS "
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUs 3SHAHUN 1
"[IponzBoanas"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9 0
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
°
Jlj/-n Tema ypoxa Bcero Konrpoaurre  HMpaxrirecikue f:;:eﬂl/lﬂ :)lg[()l;l;?)l;:;eenbﬂme
padoTsbI padoThI pecypehI
1 [IpumeHeHre MPoU3BOIHON K HCccIeA0BaHUI0 (PyHKIIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
9 [IpumeneHnne MPOU3BOTHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI




[IpumeHeHre MpoN3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha

3 MOHOTOHHOCTb Y 3KCTPEMYMBI

4 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

5 [IpumeHneHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

5 [TpumeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxoxnenrne HaubobIIero 1 HAMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

3 Haxoxnenre HaubobIIero 1 HAMMEHBIIETO 3HAYSHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

9 Haxoxaenne HanbobIIero 1 HAUMEHbBILIETO 3HAYCHUS
HETPEPhIBHON (PYHKIIMU HA OTPE3KE

10 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO 3HAYSHUS
HETPEPhIBHON (PYHKIIMU HA OTPE3KE

1 HaxosxneHne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUS
HENpEepbIBHON (PYHKIIMU Ha OTpE3Ke

12 Haxoxaenne HanbobIIero 1 HaUMEHbBILIET0 3HAYCHUS
HENpepbhIBHON (YHKIIMHU HAa OTpE3Ke

13 ITpuMmeHeHre NpOM3BOJHOMN Ui HAX0XKIECHNS HAWIy4IlIEero
pEILIeHNUs B IPUKIAIHBIX 3a7a4ax

14 ITpuMmeHeHre NPOM3BOJHOMN Ui HAX0XKIECHNS HAWIy4IlIEero
pEILIEHNUs B IPUKIAIHBIX 3a7a4ax
IIpuMeHeHne MpOU3BOIHOM ISl ONPEIETEHUS CKOPOCTH U

15 YCKOPEHHS TIpoliecca, 3aIaHHOT0 POopMYIION MiTH
rpaduxom
[IpumeHenne npou3BOIHON ISl ONIPEIETEHHS] CKOPOCTH U

16 YCKOPEHHUS TIpoliecca, 3aIaHHOT0 (POopMyIIo Mitu
rpaduxkom

17 Kommozunus ¢pyHkimit




18

Komnosunus ¢pyHkuumit

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHH HAa KOOPAMHATHON 1
TUIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHH HAa KOOPAMHATHON 1
TUIOCKOCTH

99 Kontponbnas padoraNel: "MccrnenoBanue GpyHKIui ¢ 1
MIOMOUIBIO TPOU3BOTHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpazHble neMeHTapHbIX (GyHKIMM. [IpaBuia 1
HaXO0’KJICHUs IepBOOOPA3HBIX

o5 [TepBooOpazHble neMeHTapHbIX (GyHKUMA. [IpaBuia 1
HaXO0’K/JICHUs IEpBOOOPA3HBIX

26 Wurerpan. ['eomeTpuueckuii cMpIca HHTETpajia 1

97 Brruucnenue onpeaenéHHOro MHTErpaa rno Gopmye 1
Herorona-Jlelioauna

28 Brruucnenue onpenenéHHOro HHTErpaia mno Gopmyne 1
Herotona-Jleitoauna

29 [IpumeneHne nHTETpaa Ui HaXOXKJICHUS TUTOIIAAeH 1
IUIOCKUX QUTyp

30 [TpuMeHeHHe UHTETrpaa A HaXOXKACHUS 00bEMOB 1
reOMETPUYECKUX Tel

31 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUH

32 [Tpumeps! perenunit uddepeHaIbHbIX ypaBHEHUN

33 MareMaTHuecKoe MOJISIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIbio A depeHnnanbHbIX ypaBHEHUH

34 KonTponbnas padotaNe2: "[lepoobpa3nast u nnrerpan” 1

35 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U rpaduKu 1

36 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U rpaduKu 1




38

Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U rpaduku

39 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpadUKu

40 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOI OKPY)KHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

43 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Perienne TpUroHOMETpUYECKUX HEPABCHCTB 1

45 Perienne TpuroHOMETPUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Perienne TpuroHOMETPUYECKUX HEPABCHCTB 1

48 KonTtponpsHas padoraNe3: "['paduku TpUroHOMETPHUIECKUX 1
¢ynkuuii. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHbIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHbIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs Jorapu(pMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUTOHAIBHBIX 1

HCPAaBCHCTB




OcHOBHBIC MCTOJbI pCHICHUA UPPALUOHAJIBHBIX

58
HEPABEHCTB

59 OCHOBHBIE METO/IbI PELIEHUS UPPALUOHAIBHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX
HEPaBEHCTB

61 I'padmueckue MeTONIBI peICHHS HPPALIOHAIBHBIX
ypaBHEHUI

62 ['padmyeckue METOABI peLICHHS UPPAIMOHAIBHBIX
ypaBHEHU I

63 ['padmyeckue MeToAbI peleHus MoKa3aTelbHbIX
YpaBHEHUN

64 ['padnueckue meTop! pereHus moKa3aTelbHbIX
HEPABEHCTB

65 ['padmyeckue METOABI pelIeHHS TOTapU(PMUIECKIX
ypaBHEHU I

66 I'paduueckue MeTo bl peLIeHUs JTOrapuPpMUUECKIX
HEPABEHCTB

67 I'padmuueckue meTos! penieHus JorapupMuIecKux
HEPABEHCTB

68 I'paduueckue MeToIbl peLIeHNs TOKa3aTeNbHbBIX U
norapupMUUECKUX ypaBHEHHMA

69 I'paduueckue MeTO bl pELIeHUs TOKAa3aTeNbHbIX U
norapu(pMUUECKUX ypaBHEHHHA

70 ['padmyeckue METOABI peLICHHS TOKA3aTeIbHBIX 1
norapu(pMUIECKIX HEPABEHCTB

71 I'padmueckue MeTobl pelIeHHs MOKa3aTeIbHbIX U
norapu(pMHUUECKUX HEPABEHCTB

79 Kontponbnas padota Ne4: "VpparnmoHanbHbie,

IIOKa3aTCIBbHBIC 1N J'IOl“apI/I(bMI/I‘-ICCKI/Ie HepaBeHCTBa"




KowmrmnekcHeie yncna. Anrebpandeckas u

73 TpUTOHOMETpHUUECKast POPMBI 3aIUCH KOMILJIEKCHOTO 1
qucia
KommuiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3aIUCH KOMITJICKCHOTO 1
qrcia

75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU

76 ApudnmeTnieckre onepanuy ¢ KOMILTIEKCHBIMH YUCIIaAMU

77 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPIMHATHOM 1
TUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCe Ha KOOPAUHATHOMN 1
IUIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii CTENEeHN U3 KOMIUIEKCHOTO 1
qrcia

80 ®opmyna Myaspa. KopHu N-0if cTeneHy u3 KOMILJIEKCHOTO 1
qrcia

81 [TprMeHeHNne KOMITJIEKCHBIX YMCEN Ul PEeLIeHUs 1
(bU3MYECKUX U TEOMETPUUYECKHX 3a7a4

82 [TprMeHeHe KOMIUIEKCHBIX YUCET TS PeIICHHSI 1
(GU3NIECKUX U TEOMETPHUYECKHX 3374

83 HatypanbHble U 11e51b1e unciia 1

84 Harypanbnbie u nensie yncna 1

85 [TprMeHeHNEe NPU3HAKOB JIEIMMOCTH LIEIIBIX YUCEeT 1

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1

87 [Tpumenenue npu3HaKoB aeauMocTy 1enbix yucen: HOJ u 1
HOK

88 [Tpumenenne npusHakoB aenuMocTy 1ensix yucen: HO/ u 1
HOK

89 [TpuMeHeHrne TPU3HAKOB JISIMMOCTH TIEITBIX YHCE: 1

OCTaTKH 11O MOAYJIIO




HpI/IMCHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX YUCCII:

%0 OCTaTKH 110 MOZYIIIO

01 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEIIbIX YHCEN:
anroput™ EBKiMa UIst pelieHns 3a1a4 B [eJIbIX Yhciax

92 Kontponbnas padotaNe5: "Teopus nenbix yucen"

93 CucreMa 1 COBOKYIIHOCTh ypaBHEHUIl. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBbI-CIIC/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YpaBHEHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBbI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
paLMOHATIBHBIX YPaBHEHUN

9% OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH
UppaMOHATILHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
HOKa3aTeIbHbIX YpaBHEHUH

08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
NoKa3aTeIbHbIX YpaBHEHUN

99 OCHOBHBIEC METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHHUH

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUH
[IpuMeHeHre CUCTEM K PEIICHUIO0 MAaTEeMaTHUECKUX 3a1a4

101 ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U pealbHOU
KHU3HHU, HHTEPIpETalts NOJYyYSHHBIX pe3yJbTaToOB
[TpuMeHeHne CHCTEM K peIIeHUI0 MaTeMaTHYECKUX 3a1a4

102 W 3aJ1a4 U3 pa3IMyHbIX o0iacTell HAayKH U peaibHOM
KU3HU, THTEPIPETAINS TOJTYICHHBIX PE3yIbTaTOB
[IpumeHeHre HEPaBEHCTB K PELICHUIO MaTEMAaTHYECKUX

103 3aj1a4 ¥ 3a]1a4 U3 PA3IUIHBIX 00JIaCTel HAYKW U peaTbHOU

KU3HH, UHTCPIIPETAlNA ITOJTYYCHHBIX PE3YJIbTATOB




[IprMeHeHre HEpAaBEHCTB K PELICHUI0 MaTEMAaTUYECKUX

104 3a/1a4 ¥ 3a/1a4 U3 Pa3IUIHBIX 00JIaCTe HAYKU U peaIbHON 1
YKU3HU, MHTEPIPETALUs IOTYyYECHHBIX PE3yJIbTaTOB

105 PauuonansHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmoHansHbIC HEpaBEHCTBA C TapaMeTPaMU

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppanmonanbHble ypaBHEHHUS, HEPABEHCTBA C 1
napaMeTpamu

109 WppanuoHaibHble CHCTEMBI C TapaMeTpaMu

110 [TokazarenbpHbIe ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTpudeckue ypaBHEHHUs C IapaMeTpaMu 1

115 TpuronomeTprdeckue HEPABEHCTBA C TTapaMeTPaMH 1

116 TpuUroHomMeTprIEeCKUE CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccne0BaHNEe MaTEMAaTHIECKUX MOJETeH

117 pEAIBHBIX CUTYaLMH C IOMOIIBIO YPAaBHEHUH C 1
napaMeTpamu
[TocTpoeHue u uccie0BaHNE MaTEMAaTUYECKUX MOJETeH

118 pEAIbHBIX CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUH C 1
napaMeTpamu
[TocTpoenne u vccne0BaHNE MATEMATHIECKIX MOJIETICH

119 pEATbHBIX CUTYAIIMil C TOMOIIBIO CUCTEM YPaBHEHUH C 1
napaMeTpamu

120 3aaun ¢ mapaMeTpamMu 1

121 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA: 1

"VpaBHeHus"




[ToBTOpenue, 0600IICeHNE, CUCTEMATH3AIUs 3HAHUA:

122 "VpaBuenus" 1

123 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUI: 1
"VpaBHenus"

124 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUMN: 1
"VpaBHenus. Cuctembl ypaBHEHUN"

125 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alINs 3HAHUNA: 1
"VpaBaenus. CucreMsl ypaBHEHUN"

126 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUI: 1
"Vpasaenus. CucreMsl ypaBHEHUN"

127 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIs] 3HAHUN 1
"Hepasencrtna"

128 [ToBTOpEeHUe, 0600IICHNE, CHCTEMAaTU3aINS 3HAHUN 1
"HepaBenctpa"

129 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3alIUs] 3HAHU 1
"HepaBenctpa"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"ITpon3BogHas u €€ npuMeHeHue"

131 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"IIponsBoaHas u €€ npuMeHeHue"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"MHTerpa u ero npuMeHeHue"

133 [ToBTOpeHwue, 006001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"NHTterpain u ero npuMeHexnue"

134 [ToBTOpEeHmE, 0600IIEHNE, CHCTEMAaTH3aIIUs] 3HAHUI: 1
"®yHkuun"

135 Wrorosast KoHTpOJIbHASA paboTa 1

136 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 14 6




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon
npoBepsieMmoro  IlpoBepsiemble mpeaMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATUSAMH: PAIIHOHATILHOE U JICHCTBUTEIIBHOE YHCII0, OOBIKHOBEHHAS M JECATUYHAS APOOB, MPOLIEHTHI
1.2 BeinonsaATe apupmeTnyeckue onepannu ¢ pallioOHaIbHBIMU U AEHCTBUTEIbHBIMH YHCIAMU
13 BoinonusaTe npuliankEHHbBIE BBHIYUCICHUS, UCIIONIb3YS IPABUIIA OKPYIJICHUS, 1e]aTh IPUKUIKY U OLEHKY pe3y/bTaTa BbIUMCICHUM
OnepupoBaTh MOHATUSAMU: CTEIIEHb C LIEJIbIM [T0Ka3aTesleM, cTaHapTHas ¢popMa 3anucu AeHCTBUTEIbHOIO YNCIa, KOPEHb HaTypalbHOU
14 CTEIIEHH; UCIOJIb30BaTh MOIXOAANIYI0 (GOPMY 3allUCH AECHCTBUTEIBHBIX YUCEN JJI PEleHHs MPAKTUUYECKUX 3a/1ad U IMpe/CTaBICHUs
JTAHHBIX
15 OnepupoBaTh NOHATHAMU: CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO YIJIa; UCIO0JIb30BATh 3aMMCh IPOU3BOJIBHOTO YIJIa Yepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIIMH
2 VYpaBHEeHUS U HEpaBEHCTBA
21 OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, 1I€JI0€, PALMOHAIBHOE, NPPALMOHAIIBHOE YPaBHEHNE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHHE
2.2 BoinonHsATe npeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHN U pelaTh TPUTrOHOMETPUUECKHUE YPaBHEHUS
53 BoimonHATe npeobpazoBaHys LEbIX, PAllMOHAIBHBIX U HPPALIMOHAIBHBIX BEIPAXKEHUH U pelIaTh OCHOBHBIE TUIIBI LIEITBIX, PALlMOHAIBHBIX
' U UppaloHalIbHbIX YPaBHEHUI U HEPABEHCTB
2.4 [TpuMeHATH ypaBHEHUSI U HEPABEHCTBA JUIsl PELICHU MaTeMaTHYECKUX 3314 U 3a]1a4 U3 Pa3InYHbIX 00JIacTel HAYKHU U peasIbHOM )KU3HU
95 MopnenupoBaTh pealbHble CUTyallMM Ha SI3bIKE anreOpbl, COCTAaBIISTH BBIPAYKEHUS, YpPaBHEHHs, HEPaBEHCTBA IO YCJOBHIO 33JayH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCIOIb30BAaHUEM arlrapara ajareopbl
3 OyHKIHH U TpaduKh
31 OnepupoBaTh NOHATUSAMU: (PYHKIIHS, cIOCOOBI 3aaHusl QyHKIMHU, 007acTh ONpPENENICHUS U MHOKECTBO 3HAUCHUN (PyHKIMHU, rpaduk
GbyHKIMH, B3aUMHO 00paTHbIE PYHKIIMH
3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYJIU (YHKIINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduky QYHKIMIA 111 peIICHUsT ypaBHEHUH
3.4 Crtpoutb u untath rpaduku JTUHEHHON (QYHKINH, KBaIPATUUHON (QYHKIIMH, CTEIIEHHON (YHKIIMH C LEJIbIM oKa3aTelleM




Wcnonb3oBath rpaduku GyHKIHHA A7 UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPHU PEIICHUH 3a1a4 U3 IPYTHX YUeOHBIX MPEIMETOB

35 U peasibHOM KU3HU, BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXKAY BEIMYMHAMHU
4 Hayana marematnueckoro aHanusa
4.1 OnepupoBaTh MOHATUSAMH: TTOCIIEAOBATENFHOCTD, apu(pMeTHIECKasi K TEOMETPUYECKas IPOTPecCcuu
4.9 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIasi T€OMETPUUYECKas MPOrPeccHsi, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON
' POTrPECCUH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIOCOOaMU
4.4 Hcnosb30BaTh CBOKCTBA NTOCIEA0BATEIBHOCTEN U MIPOTPECCUI JIJIsL PELIEHUS PEAJIbHBIX 3a7a4 NPUKIIAJHOTIO XapaKkTepa
5 MHo>xecTBa U JIOTHKa
5.1 OrniepupoBaTh NOHIATHSIMU: MHOXKECTBO, ONIEpaIlui HaJ MHOXKECTBAMH
5.9 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCAHUS PeajbHbIX MPOLIECCOB U SIBJICHUW, IPU PELICHUU 3a7a4 U3 JIPYTUX
' yueOHBIX MPEIMETOB
5.3 OnepupoBarh NOHATUSAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon
nposepsiemoro  IlpoBepsiemble peaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero oo1ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MOHATUSAMU: HAaTypalbHOE, LEJIOE YMCIIO; MCIOJIb30BaTh NPU3HAKU JEIMMOCTH LIEIBIX YHUCEJ, PA3JIOKEHHE YUCIIa Ha
' IIPOCTBIE MHOKUTENHN JUIs PEILICHUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBath MOHATUAMHE: JIOTapu(M YKcIa, JECITHUHBIE U HATypallbHbIE TOTapu(MbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
21 [TpumensTH cBOICTBA CTENIEHH I IPe0OPa30BaHus BEIPAKEHUN, ONEPUPOBATh MOHATUSAME: ITOKa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO;
' pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB
99 BoimonsaTe npeoOpa3oBaHusi BBIpAKEHHM, COAEpXkKallX JIOrapu(Mbl; ONEpUpOBaTh MOHATHAMU: JIOTapu(pMHUUYECKOe ypaBHEHHE U
HEPaBEHCTBO; PeIIaTh OCHOBHbIE TUIIBI JIOTapU(PMUIECKUX YPaBHEHHUI U HEPAaBECHCTB
2.3 Haxoauts perieHus npocTelmux TpPUroHOMETPUYECKIX HEPABEHCTB




OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pPEIlIeHUE; NCII0JIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUH AJIs pEILICHUs

24 NPaKTHYECKHX 33124

2.5 HaxonuTh pemieHus npocTelimx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB

26 MogenupoBaTh pealbHbIE CUTYallud Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO

3aJlauy, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM alllapaTa ajareopsl

3 OyHKIUHU U TpapUKU

31 OnepupoBaTh NOHATUAMU: IIepUOANYECcKas (PyHKIM, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (QyHKIMH, HauboJibliee

U HauMeHbIllee 3HaueHHsI (PYHKIIMU Ha IPOMEXKYTKE; HUCII0JIb30BaTh UX I MCCIe0BaHUs (YHKIMH, 3aJaHHOM rpadukom

3.2 OnepupoBaTh MOHATUSAMH: TpadUKHU TOKA3aTENbHOH, JOrapuMUYecKOd M TPUTOHOMETPUYECKHX (QYHKUIMH; HM300pakaTh HX Ha
' KOOPAWHATHOH IJIOCKOCTH M MCIOIB30BATh JJISl PEHICHUSI YPABHEHUH 1 HEPAaBEHCTB

33 N300pakaTh Ha KOOPJUHATHOW IUIOCKOCTH IpaUKH JIMHEHHBIX ypaBHEHHUH M UCIOJIb30BATH MX JUISL PELLEHHS] CUCTEMbl JIMHEHHBIX
' ypaBHEHHH

3.4 Hcnonb3oBath rpaduku GyHKIMNA 1)1 MCCIeI0BaHUs IPOLIECCOB U 3aBUCUMOCTEN U3 APYrUX y4eOHBIX IUCLUILINH
4 Havana maTemaTnueckoro anaamsa

41 OnepupoBaTb MOHATUSAMH: HENpepblBHAsA (YHKLMSA, NPOU3BOIHAS (DYHKIMH; UCHOJIb30BATh I'€OMETPHUUECKUN M (DU3NYECKUH CMBICI
' IPOM3BOIHON JJIS pelleHus 3a/1a4

4.2 HaxoauTte mpon3BogHBIE S7I€MEHTAPHBIX (DYHKINHA, BEIYUCISATH MPOU3BOAHBIE CYyMMBI, TPOM3BEACHHUS, YACTHOTO (DYHKITHIA

43 Mcnonb30BaTh NPOM3BOIHYIO JUIS UCCIIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTB M 3KCTPEMYMBI, IPUMEHSTh Pe3yIbTaThl UCCIEIOBAHUS K
' IIOCTPOEHUIO IPapUKOB

4.4 Mcnonb30BaTh MPOU3BOIHYIO JUTSl HAXOXKACHUS HAMITYUIIIEro peleHHs B IPUKJIIaIHbIX, B TOM YHCJIEe COLMATbHO-I)KOHOMHUECKHX, 3aJauax

4.5 OnepupoBaTh NOHATUAMU: IepBOOOpa3Has U UHTErpai; IOHUMATh T€OMETPUUECKUI U (PU3NUECKU CMBICT UHTETpajia

4.6 Haxonuth nepBooOpa3sHble 371€MEHTapHBIX (PYHKIUI, BEIUMCIIATH MHTETrpal 1o ¢popmyne HeroTona — JleliOHuna

47 Pemate mpukiagHble 3a1aud, B TOM YHUCIIE COIMATBLHO-DPKOHOMHUYECKOTO M (PU3UYECKOTO XapaKTepa, CPEICTBAMH MaTeMaTHYEeCKOTO

aHalIn3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BbIYKCICHUS
Panyonanenele yncia. OObBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE MEPHOANUECKUE IpoOH. ApudMeTndeckue onepaunun ¢
1.1 | paunuoHaNbHBIMM YHCIIaMH, NIPEOOpPa30BAHUS UUCIOBBIX BblpakeHUH. IlpumeHenne npobOell U NMpPOLIEHTOB AJIs pEeIeHUs NMPUKIAAHBIX 3a/1ad U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HU
12 JeiicTBuTenpHble yncia. PanoHanbHble M UppalMOHANIbHBIE YHciIa. ApudMeTHUYECKHE ONepaluy ¢ JeMCTBUTEIbHBIMU YnuciaMu. [Ipubnmxénnble
' BBIUUCIICHUS, IPAaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
13 Crenenp ¢ uenbiM TokazareneM. CranmapTHas ¢opma 3almucH ACUCTBUTENBHOrO uucia. Vcmoip3oBaHue MOAXOMEH (OpMBI 3amucu
' JIEMCTBUTEILHBIX YUCEN TSl PEIICHHsI TPAKTHYECKHX 33734 U MPECTaBICHHS JaHHBIX
1.4 | Apudpmernueckuil KOpeHb HaTypaibHOH creneHu. JleficTBus ¢ apupmMeTndecKUMU KOPHSAMHU HaTypaJbHON CTENIEHH
1.5 CuHyC, KOCUHYC U TAaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YUCIOBOT0 apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpaA3OBaAHUS
2.2 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
2.3  VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo/1 MHTEpBajIoB
2.4  Pemenue nenbx U ApOoOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5  Pemienue uppanmoHanbHbIX YpaBHEHUH 1 HEPABEHCTB
2.6  Pemenue TpUTOHOMETPHUECKUX ypaBHEHUN
2.7 [TpuMeHeHNe ypaBHEHUH 1 HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKHUX 337a4 U 33Ja4 U3 Pa3IMUHbIX 00JIacTeil HayKU U peasIbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 Oynk1us, crocoosl 3ananus Gynkun. I'papux Gyaxun. Bzanmuo odparnblie GpyHKIMN
3.2 OO6nacTp onpeneneHus: 1 MHOXKeCTBO 3HaueHnH pyHkwm. Hymn ¢pyakmmum. [IpoMexyTkn 3HaKOOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKITHH
3.3  CrenenHas (GyHKIMS C HATypaJbHBIM U LIEbIM 1oKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U Tpaguk KOpHs N-OU CTENEeHH
3.4  TpuroHoMmeTrpuyeckas OKPYKHOCTb, OIpe/elIeHIEe TPUTOHOMETPHYECKIX (DYHKIIMH YUCIIOBOTO apryMEeHTa
4 Hauana MmaTemaTuieckoro aHanmsa
4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/IaHUS TIOCIIEA0BATEIbHOCTEH. MOHOTOHHBIE MTOCIIEIOBATEILHOCTH




Apudmernueckass U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromias reoMmerpudeckas mporpeccus. CymMMa OeCKOHEYHO yOBIBaroLIeH
4.2 reoMeTpuueckoil nporpeccuu. @opMmyisia CIOKHBIX NPOLEHTOB. lcrosnb30BaHME MNPOTPECCHM M PELICHHS pealbHBIX 3a1ad IPUKIATHOTO
Xapakrepa
) MHosxecTBa U JIOTHKa
51 MHoxecTBO, onepanuy HajJ MHOXkecTBaMu. Juarpammel Ditniepa — Benna. IlpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO ammnapara Ui OIMHCaHUs
' peabHbBIX MIPOLIECCOB U SBJICHUH, IPU PEILIEHUH 33Ja4 U3 APYIUX Y4eOHBIX IIPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 31eMeHT coAep:KAHUA
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3areneM. CBoicTBa cTeNeHH
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH (MBI
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHU, coaepKalUX JOrapupMbl
2.2 IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIMX CTENEHH C PAl[MOHAIIBHBIM MIOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
2.6 CucreMbl TMHEMHBIX YpaBHEHUN. Pelienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMbI TMHEWHBIX YpaBHEHUN
2.7 CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHHUI U HEPABEHCTB
2.8 [IpumeHneHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus. I[lepuonuyeckue ¢yHkiuu. [IpoMexyTKu MOHOTOHHOCTH (YHKIMH. MakcuMyMbl U MUHUMYMbl ¢GyHKiuu. HauOonbiiee u
' HauMeHbIlIee 3HaYeHNe QYHKIIUH Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.3 [NokazarenpHas u orapudmMudeckas GyHKIIHH, X CBOHCTBA U TPaPUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHus] ypaBHEHUH U JTMHEHHBIX CUCTEM




Hcnonp3oBanue rpadukoB (GYHKUIUN U MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUM 3a7ady U3 IPYTUX

35 y4eOHBIX IPEAMETOB M PEATbHON JKU3HH
4 Hauana MmaTemMaTHyeckoro aHaimmsa

4.1 HenpepsiBabie GyHKIMU. MeTOI HHTEPBAJIOB [UIsl PEIICHHUS HEPABCHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM

4.3 [TpousBoaHbIe 37eMeHTApHBIX QYHKIMN. POPMYIIBI HAX0XKICHUS IPOU3BOJHON CyMMBI, TPOM3BEICHHS U YaCTHOTO (QYHKIIMI

44 [TpumeHeHne TPOM3BOIHON K HMCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTh M ASKCTpeMyMbl. HaxokneHue HauOOJbIIEro M HAMMEHBIIETO
' 3HaYCHUS DYHKIMU HA OTPE3KE

45 [TpumeneHne Mpon3BOIHOM /IS HAXOXKIACHUS HAMJIYYIIEro PEIICHNs B IPUKIAJHBIX 3a/1a4ax, Ui OIpPEIeIeHIsI CKOPOCTH Ipoliecca, 3a1aHHOTO

dbopmyoit unu rpadpukomMm
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
4.7 Wurerpan, ero reomeTpudeckuii u pusnueckuil CMbIc. Beraucnenue unrerpana o ¢popmyne Hetorona — JleitOnuna




IPOBEPAEMBIE HA EI'3 I1I0 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM

Kon
NpoBepsieMoro
TpedoOBaHMS

INPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30BAHMUA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
001ero ooOpazoBaHus

Brnanenme Meronamm J10Ka3aTeibCTB, AJTOPUTMAMH pEIICHHs 3a/1a4; yMeHHe (OpMYIHpPOBATH U ONEPHPOBATH MOHATHSIMHU:
orpezieNieHUe, akCoMa, TeopeMa, CJIe/ICTBUE, CBOMCTBO, MPU3HAK, 10KA3aTeIbCTBO, PABHOCUIbHBIE ()OPMYIUPOBKHU; MPUMEHATH UX;
yMeH#e GpopMyIupoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METO/T
MaTeMaTUYeCKON MHJYKLUU; POBOJUTH JI0KA3aTEIbHbIE PACCYKACHUS MIPU PEIICHUH 3aja4, OLEHUBATh JIOTHYECKYIO TPaBUIbHOCTD
paccyXJIeHUii; yMEHUE ONEPUPOBATH MOHITUSIMH: MHOKECTBO, TTOJIMHOKECTBO, OMEpaIMi HaJ MHOKECTBAMHU; YMEHHUE HCII0JIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jisi ONMCaHUs PealIbHbIX MIPOLIECCOB U SIBJICHUM U NP PELIEHUU 3a]a4, B TOM YHCIIE U3 JIPYIUX
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 33a]aBaTh 1

OIHMCHIBATH TPadbl Pa3IMYHBIMH CITIOCOOAMHU; HCIIOJIB30BATh rpadbl IPH PEIICHUH 337124

YMeHHe onepupoBaTh MOHATHAMU: HATypaJIbHOE YUCIIO0, LIEJI0€ YUCIIO0, CTEIIEHD C LEIbIM I10Ka3aTeIeM, KOPEHb HATYPAJIIbHON CTEIIECHH,
CTENEHb C paIOHAJIBHBIM ITOKa3aTesieM, CTENEHb ¢ JEHCTBUTEIbHBIM IOKa3aTesaeM, JorapudM yucia, CUHYC, KOCUHYC M TaHI'€HC
MIPOU3BOJIBHOIO YHMCJA, OCTAaTOK II0 MOXYJIIO, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO, MHOXKECTBA HATYPAJIBbHBIX, LEJBIX,
palMoHaNbHBIX, IEHCTBUTEIBHBIX YHCEI; YMEHHE HCII0JIb30BaTh IPU3HAKU A€TMMOCTH, HAMMEHBIIUHN OOIIMIA 1eIUTeNb U HaUMEHbIIee
oOuiee kpaTHOE, anropuT™ EBKMAa MpH peleHuu 3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3UIIMOHHBIMY CUCTEMAaMH CUUCIICHUS; YMEHUE
BBINOJIHATh BBIYUCIIEHHE 3HAYEHMH W MpeoOpa3oBaHUs BBIPAXKEHUM cO CTemeHsAMH M Jiorapupmamu, Mmpeodpa3oBaHus IApoOHO-
palOHaIbHBIX BHIPAKEHUHN; YMEHUE ONIEPUPOBATh MOHATHSAMMU: N1OCIEI0BATENILHOCTD, apupMeTHUUECKask IPOrPecCcHsi, FeOMeTpruecKas
nporpeccusi, 0eCKOHEYHO yOBIBaOIIasi FeOMETPHUECKas IPOrpecchs; yMEHHUE 3aJ1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEpPUpPOBATh MOHATUSMU: KOMILJIEKCHOE YHMCIO, CONMPSKEHHBIE KOMIUJIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Mcia, (popMa 3armncu KOMIUIEKCHBIX Yucell (FeoMeTpHuecKasi, TPUTOHOMETpUYecKasl U ajredpandeckas);
yYMETh MPOU3BOJUTH apuMeTHdYecKue NEHCTBUS C KOMIUIEKCHBIMU YHCIaMH; NMPUBOAUTH MPUMEPhl MCIOIb30BAaHUS KOMILIEKCHBIX

YUCCII; ONICPUPOBATH IMOHATHUAMU: MaTpULld 2X2mn 3X3, OIIPCACIINTECIIb MATPHUILIbI, FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue OIICpHUPOBATH MOHATUAMU: PAIHUOHAJIBHBIC, UWPPANUOHAJIBHBIC, IIOKA3aTCJIbHBIC, CTCIICHHBIC, JlOFapI/I(I)MI/I‘-IeCKI/IC,

TPUTOHOMCTPHYCCKUEC YpPaBHCHHA MW HCPABCHCTBA, UX CUCTEMBI; YMCHHUC OICPUPOBATH IMMOHATHAMHU: TOXKACCTBO, TOXICCTBCHHOC




npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa YPaBHEHHM W HEPAaBEHCTB, PAaBHOCUILHOCTb YPaBHEHHM, HEPABEHCTB U CUCTEM;
yYMEHUE pelllaTh YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; PeIllaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMbI
C mapaMeTpoM; IPUMEHATh YpaBHEHHUsS, HEPABEHCTBA, UX CHUCTEMBI JUIsl PEIICHHUS MaTeMaTHYeCKHX 3aJad U 3aJa4 U3 PazIudHbIX

o0JacTeil HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUSA, YETHOCTh (DYHKIUH, NEPUOIMYHOCTh (YHKIMH, OrPAHHMYCHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, KCTpeMyM (YHKIUH, HauOOJIbIIee U HaUMEHbIIEE 3HAYCHUS (QYHKIMHM Ha MPOMEXKYTKE, HElpephIBHAS
GyHKIMSA, acUMNOTOTHI rpaduka (QYHKIUU, TepBas M BTOpas HpPOM3BOIHAS (YHKIMH, T€OMETPUYECKUNA M (U3UYECKUH CMBICI
MPOM3BOAHOM, MEepBOOOpa3Hasi, OMPENeIEHHBI WHTETpaJl; yMEHHE HAXOIUTh aCHUMIITOTH rpaduka (yHKIUHM; YMEHHE BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO U KOMITO3UINH (YHKINN, HAXOAUTh YPaBHEHUE KacaTelbHOU K TpaduKy QyHKIUH;
YMEHHE HaxXOIHUTh TPOU3BOJHBIC 3JIEMEHTAapHBIX (DYHKIWH; YMEHHE HCIOJIB30BaTh IMPOW3BOJAHYIO IS HMCCIIEAOBaHUS (DYHKIHH,
HaXO/JWTh HAWOONBIIME W HAWMEHBbIIWE 3HAYCHHS (QYHKUUH; CTPOUTH TpauKH MHOTOWICHOB C KCIIOJIB30BAaHHEM armapara
MaTeMaTU4ecKOro aHalu3a; NPUMEHSITHh MPOU3BOJHYIO JJIS HAXOXKICHHS HAWIYYIIero peIIeHHs B NPUKIAAHBIX, B TOM YHCIE
COIMANIEHO-9)KOHOMHYECKUX M (PU3UYECKUX 33]adyax; HAXOIAHWTh IUIOHIaTd U OOBEMBI (PUTYp C MOMOINBIO MHTETpaa; MPHUBOAHUTH

MIpUMEPBLI MATEMATUYICCKOI'O MOACIIUPOBAHUSA C TIOMOIIBIO ,I[I/I(b(bepeHI_II/IaHBHBIX ypaBHeHI/Iﬁ

YMeHue onepupoBaTh MOHATUAMU: Tpapuk QyHKIUN, oOpaTHas PYHKIUA, KOMIO3ULUSA GYHKUUH, TMHENHHas QyHKIMS, KBaJpaTHUHAsA
GbyHKIMS, paliMoHanIbHas QYHKIMS, CTENeHHAs PyHKIIMS, TPUTOHOMETpUYEeCKUe (PYHKIIMU, OOpaTHbIE TPUTOHOMETpHYECKHE QYHKIUHY,
nokaszaTenabHass M Jorapudmuyeckas (yHKIHMU; YMEHHE CTPOMTh TpaQUKU H3Y4EeHHBIX (YHKIMH, BBINOIHATH NpeoOpa3zoBaHUs
rpaduKoB (QYHKIMH, UCIIOJIb30BATh IPAPUKHU JJI U3YUEHHs MPOIECCOB U 3aBUCUMOCTEH, IPU PEIIeHUH 3aJ1ad U3 JPYTUX y4eOHbIX
MIPEIMETOB U 33/1a4 U3 peasibHON KU3HH; BBIpaXkaTh (OPMYJIaMU 3aBUCUMOCTH MEK/y BETMUMHAMMU; UCIIOJIb30BaTh CBOWCTBA U I'papUKH
GyHKIMH 17 peleHusl ypaBHEHMH, HEpaBeHCTB M 3aJau C MapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOXKECTBA

pELIEeHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM YHCIJI€ HA MPOIEHTHI, JOJIM U YacTH, Ha JABM)XEHHE, pabOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJOTH, 33141 U3 00JIACTH yIpaBIECHUs TMUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATH BEIPAXKEHUS, YPAaBHEHMUS,
HEPaBEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3a/1a4M, UCCIIE0BATh NOJIYYEHHOE PEIIEHUE U OLEHUBATh NIPaBI0NOA00HOCTh PE3YIbTATOB;
yYMEHHUE MOJETUPOBATh pealibHble CUTYalluH Ha S3bIKE MAaTEMAaTHUKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI
[0 YCJIOBUIO 3a/la4M, UCCIIEOBAaTh MOCTPOSHHBIE MOJENIN C MCIIOJIB30BAaHUEM almapara anareOpbl, HHTEPIPETUPOBATh MOITy4EHHBIN

pe3yabTaT




YMeHnue onepupoBaTh MOHATHUSAMU: CpellHee apupMeTHIecKoe, MeinaHa, HauboJblllee U HaUMEHblIee 3HaYeHUs, pa3Max, JUCIepCus,
CTaHJIaPTHOE OTKJIOHCHUE YMCIIOBOTO HA0Opa; yMEHUE U3BJICKATh, MHTEPIPETHPOBATH MH(DOPMAIIHIO, IPEICTABICHHYIO B TA0JIHIIAX, HA
auarpammax, rpadukax, OTpa)arollylo CBOMCTBA pealibHbIX MPOLIECCOB U SBICHUIT; IPEACTABIATh HHPOPMAIUIO C TOMOLIBIO TaOIHUIL
U JMarpaMM; UCCIIE0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCIIe C MPUMEHEHUEM IpaHuecKuX METOJ0B U JEKTPOHHBIX CPEJCTB;

rpa(bnqecm/l ncciaea0BaTb COBMECCTHBIC Ha6J'IIO,I[eHI/IH C IOMOLIBIO JUuarpaMm pacC€uBaHUsA U JIMHEHOM perpeccuu
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YMeHue onepupoBaTh MOHITHIMU: CIIy4allHBIN OIBIT U ClydalfHOE COOBITHE, BEPOSTHOCTD CIy4YallHOTO COOBITHS; YMEHUE BBIUUCIIATD
BEPOSITHOCTH C MCIOJIB30BAHHUEM TpaUUecKUX METOIOB; MPUMEHATh (POPMYIIBI CIOXKEHHUSI U YMHOXECHHUS BEPOSITHOCTEH, (HhopMyiTy
MIOJIHOM BeposiTHOCTH, (hopmynny bepHyiin, koMmOnHaTOpHBIE PaKThl U (OPMYJIBL; OLIEHUBATH BEPOSITHOCTH PEaIbHBIX COOBITHIL; yMEHUE
OIEpUpPOBaTh MOHATUSAMM: CilydaiiHas BeEJIMYMHA, PpACHpEleIeHUE BEPOSTHOCTEH, MaTeMaTUYeCKOe OXKUIAHHWE, IUCHEepCUs HU
CTaH/IAPTHOE OTKJIOHEHHWE CIIy4aliHON BEJIMYMHBI, (YHKIHMH paCHpeleleHus U IUIOTHOCTH PAaBHOMEPHOIO, IOKa3aTeIbHOro H
HOPMaJIbHOTO PACIpE/IEICHN; YMEHUE HCII0JIb30BATh CBOWCTBA M3YyYEHHBIX paclpeieiieHuil i pelieHMs 3a]ad; 3HAKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIITUX YHCETT, METO/IbI BLIOOPOYHBIX UCCIIEIOBAHMI; YMEHUE PUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIITNX
YHCceN B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHE ONEPHPOBATH MOHATHUSAMH: COUYETaHHE, IIEPECTaHOBKA, YUCIO COYCTAHHIA,
YHCIIO MePECTaHOBOK; OMHOM HbIOTOHA; yMeHHEe MPUMEHITh KOMOUHATOPHBIE (PAKTHI U PACCYKACHUS JUIS PEIICHUS 3a/1a4; OLIEHUBATh

BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOJIETh U UHTEPIPETUPOBATH NOJyUYEHHBIA pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMU: TOYKA, MpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIJa, MJIOCKUHA Yroi,
JBYTPaHHBIN yroj, TPEXTPaHHBIM YToJl, CKpELIMBaIOIUeCs MPsMbIe, MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U INIOCKOCTEH,
YTOJI MEXIY HPSIMBIMHU, YTOJI MEXIY MNPSAMON U IIOCKOCTBIO, YrOJd MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHie MEXIy NPSIMBIMH, PACCTOSHUE MEXK/Y IUIOCKOCTSMH; YMEHHE HMCIOb30BaTh MPH PEIIEHUH 3a/1a4 U3y4YeHHbIe (PaKThl U
TEOopeMbI TNIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MUPa; CTPOUTh MaTeMaTUYeCKHe MOJIENIH C TOMOILBIO

TreOMCTPHUICCKUX TTOHATHI B BCJIMYMH, PCIIAaTh CBA3AHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4YN

YMenue onepupoBaTh MOHATHAMH: IJIOWAAb (UTYphl, 00BEM (UIypbl, MHOTOTPaHHHK, MPAaBUWJIbHBI MHOTOIPAaHHUK, CEUYEHHUE
MHOTOIpaHHMKa, KyO, Mapajuienenumnen, npusma, nupamuaa, (Gurypa ¥ MOBEpXHOCTb BpaIleHUs, LWIMHIAP, KOHYC, Hiap, cdepa,
iouia1b cgepsl, MIOMa b MOBEPXHOCTH MUPAMU/IbI, IPU3MbI, KOHYCa, HIUINHAPA, 00BEM KyDa, MPSMOYTOJIbHOTO Mapaieienurnea,
NUpaMMJIbl, TIPU3MBI, WIMHAPA, KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHHUS KOHYCa M LUJIMHApA, MapajuIeNbHbIE OCH WU
OCHOBAHUIO, CEUEHHUE IIapa, IUIOCKOCTh, Kacawomascs cdepbl, LUINHApPA, KOHYCa; YMEHHME CTPOUTh CEYEHHE MHOTOTpaHHHKA,

I/1306pa)KaTB MHOT'OI'paHHUKH, (I)I/Il"ypbl 1 MOBCPXHOCTHU BpaAlICHHA, UX CCUCHHA, B TOM YHCJIC C IMMOMOLILIO 3JICKTPOHHBIX CPCIACTB;




YMEHHE MIPUMEHSTh CBOICTBA FTEOMETPUUECKUX (PUTYpP, CaMOCTOSATENBHO (GOPMYIUPOBATH ONPEAETICHUS U3y4aeMbIX (PUTyp, BHIABUTATH
THIOTE3bl O CBOWCTBAX M TPU3HAKAX TEOMETpUYEecKHX (uryp, 0oOOCHOBBIBaTH MJIM ONPOBEPraTb HX; YMEHHE IPOBOAUTH

KJ'IaCCI/I(l)I/IKaI_II/IIO (l)I/Il"yp 110 pa3JIMYHbIM IIPU3HAKaM, BBIIOJIHATD HeO6XOI[I/IMI>Ie AOIIOJIHHUTECIIBbHBIC ITIOCTPOCHUSA
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YMeHHe onepupoBaTh MOHATUSIMU: IBU)KEHUE B IPOCTPAHCTBE, MAPaJUIENIbHBIA IEPEHOC, CAMMETPHS HA TUIOCKOCTH U B IPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHme MOA00Hs, T0100HBIE GUTYPHI; YMEHHE pAacIiO3HABATh PABHBIEC M MOA00HBIE (PUTYPHI, B TOM YUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOIb30BATh N€OMETPUUYECKUE OTHOLUEHHUS IPHU PEHICHUH 337a4; HAXOJIUTh '€OMETPUUYECKUE BEIUUUHBI
(mHa, yroi, miomanb, 00bEM) MU PELIeHUH 3a7ad U3 JIPYTUX y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU; YMEHHE BBIYHCISATDH
reOMEeTpUYECKHE BEIMYUHBI (JUIMHA, YTOJ, TUIOIIaab, 00bEM, IIIOMIAh MOBEPXHOCTH ), UCIIONB3YS U3yYeHHbIE (POPMYIIBI U METObI, B
TOM YHCIIE: IUIOIAAb TOBEPXHOCTH MUPAMHIIBI, MPHU3MBI, KOHYCa, IMIMHIAPA, IUIOMAAb cdepbl; 00bEM Kyba, HpSMOYroJIbHOTO

napajurejacnuIecaia, nupaMuibl, IIpU3MbI, HUJINHAPA, KOHYCA, llapa; YMCHNUEC HAXOJAUTb OTHOLICHUC 00BEMOB HO,HO6HBIX (bHryp

12
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YMeHHe onepupoBaTh MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPAMUHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAMUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEJCHNE BEKTOPA HA YHCIIO, PA3JIOKEHUE BEKTOpa 10 0a3uCy, CKAIIPHOE MPOU3BEAECHUE, BEKTOPHOE IIPOU3BECHHE,
yroJl MeXy BEKTOpPaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ JJI PELUCHUS T€OMETPUYECKUX 3a/1ad M 3a1a4
JPYTUX y4eOHBIX MPEIMETOB

YMeHue BbIOMpPATh MOAXOAALIMM METOJ AJS PEUIeHUs 3aJaud; MOHMMaHHE 3HAYMMOCTH MaTE€MAaTUKU B M3YYEHUHU HPUPOAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMEHHE PacllO3HABATh MPOSIBIEHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHE MPUBOIUTH

IIPUMEPBI MAaTEMaTHUYECKUX OTKPBITHIM POCCUICKON M1 MUPOBOM MaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BEIYHCIICHHS
1.1 HarypainbHbie u nesbie yncia. [IpusHaku IeTMMOCTH IEJBIX YUCes
1.2 Panmonanehbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TpOoOH
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOU cTeneHu. [[eficTBrs ¢ apuMeTHIeCKUMU KOPHSIMHU HAaTypaJbHON CTEIIEHU
1.4 CreneHsb ¢ 1embIM mokasaresieM. CTeneHb ¢ pallioHaIbHBIM MoKa3aTesieM. CBOWCTBA CTETICHU
1.5 CuHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAHICHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUYHBIC U HATYpPaAJIbHBIC JIOTapH (MBI
17 JlelicTBUTENbHBIC YKCIa. APUPMETHICCKHE ONEepalK C JCHCTBUTEIBHBIMHA YuciiaMu. [IpuOInMKEHHbIC BBIYHUCICHUS, IPABUIa OKPYTJICHUS,
' MIPUKUIKA M OI[EHKA Pe3yIbTaTa BEIYHCICHUI
1.8 [IpeoOpa3oBanue BeIpaKEHUN
1.9 KomrutekcHbie yncia
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Llesbie U qPOOHO-pAIHOHANIBHBIE YPABHEHHS
2.2 HppanuoHaisHble ypaBHEHHS
2.3 TpuroHomeTpuveckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTAPUPMHUUECKUE YPABHCHHS
2.5 Lenbie 1 1poOHO-paiOHATbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMbI C MapaMCTpaMn

211 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaeauTeIh MaTPULI
3 OyHKIUU U Tpaduku

31 Oynkius, cnocods! 3aganusa Gynknun. ['paduk Qyaknuu. Bzanmuo obpatHbie ¢pynkuuu. YétHble n Heu€THbIe QyHKIUHU. [lepronnyeckue
' byHKIAHA

3.9 Ob6nacTh onpezeneHus U MHOXecTBO 3HaueHUd (ynkuuu. Hynu dynkuuu. [IpomexyTku 3HakomnocTosHCTBA. [IpoMEXyTKH MOHOTOHHOCTH
' ¢byHkuu. MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee n HauMeHblliee 3HaueHne QyHKIUN Ha POMEKYTKE

3.3 Crenennas GyHKIHS ¢ HATYpaJbHBIM U IIEJIbIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEeHU

3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaPuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touxku pa3peiBa. AcumMnToTsl rpadukoB ¢pyHkuuii. CBoWcTBa (QyHKIIHIA, HETIPEPHIBHBIX HA OTPE3Ke

3.7 ITocieq0BaTeIbHOCTH, CIIOCOOBI 3aAaHUS ITOCJIEI0BATEILHOCTEN

3.8 Apudmernueckas u reomeTpruaeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hagana MmaTemMaTiaeckoro aHaimsa

4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIHMA

42 [IpumeHeHre TPOU3BOJHON K HMCCIENOBaHHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoskiaeHune HamOOoNbIIero M HAaUMEHBIIETO
' 3Ha4eHus1 QYHKLIHUU Ha OTpe3Ke

4.3 IlepBooGpasnas. Murerpain
5) MHoxecTBa 1 JIOTHKa

5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BeHHa

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnmcarenbHast CTaTUCTHKA

6.2 BepositHOCTB

6.3 Komb6unaropuka




7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPAILICHUS
7.5 KoopauHaTsl 1 BEKTOPHI




