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INOACHUTEJIBHAA 3ATINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IpYTroif CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHHE 00YYarOIINXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYr'MX JIUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYJIHpPYEeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJblBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHIA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKM3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kU3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTUYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEepaMu MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenuduky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON  KOHIIGHTPALIMM ~ BHUMAHHSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYUYEHHBINA pe3ysbTaT.

B ocHoBe meromukn oOyueHHs anreOpe M HadajgaM MaTEeMaTHYECKOTO aHAIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEeHUsN», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hayana MaTeMaTH4eckoro aHanm3ay, «MHOKEeCTBa U
Joruka». Bce oCHOBHBIE COfiep KaTeIbHO-METOJMUECKUE TMHUN U3Y4al0TCs Ha POTSHYKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenamu. JlaHHBIA y4eOHBIH Kypc sBIseTCS
UHTETPAaTUBHBIM, IMTOCKOJBKY OOBEIUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIINH, TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi JJoruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIAJEBAlOT BCE Oolee
IIMPOKMM MaTeMAaTUYEeCKUM almapaToM, Yy HHMX I[OCJeI0BaTelbHO (OpMHUpYyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEaTbHOW CUTYAINH, IPHMEHSTh
3HaHUS, TOJY4YEeHHbIE MpPH M3YYEHUH Yy4yeOHOro Kypca, Ul peIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmiero oobpazoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanus 0co00e BHUMaHUE YAETISETCS
(OpMHPOBAaHNIO HABBIKOB PAIlHOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONMX B ce0sl MCIOJIH30BAHUE
pa3auuHbIX (GOpM 3amKMcH 4YHCIa, YMEHHE JelaTh MPHUKUAKY, BBIIOJHATH NPUOTKEHHBIC
BBIYUCIICHHSI, OIEHUBATh YHMCIIOBBIE BHIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.

2



3HaKOMbIE 00YYaIOIMMCS] MHOXKECTBA HATYpPAJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX U IEHCTBUTEIBHBIX
YHUCENl JAOIMOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCEI. B KaXkaZOM M3 3TUX MHOXKECTB
paccMaTpUBaIOTCA CBOMCTBEHHbIE €My CIEU(UUECKUE 3aJaul U ONEepaluu: JIeJIeHUEe HaIelIo,
ONEPUPOBAHUE OCTATKaMM HAa MHOXKECTBE ILIEJIbIX YHCEN, OCOOble CBOMCTBA PALMOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(METHIECKUE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTCIICHM Ha MHOXXECTBE KOMIUIEKCHBIX 4Mcell. bilarogaps mocienoBaTeabHOMY PacIIUPEHHIO
Kpyra HCIOJIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXKHOCTSAMM MX IIPUMEHEHHs Ul PELICHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMATUKU KaK HAyKu U €€ POy B
IOCTPOEHHH MOJIETIEH pealbHOr0 MUPA, HIMPOKO UCIIONIB3YIOTCS 0000IIEeHNE U KOHKPETH3aLus.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCero oOydyeHHs Ha
YPOBHE CpeIHEro oomero o0pa3oBaHHs, IIOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3aJad. B pe3ynbraTe oO0y4aromuecs: OBIaleBaloT
pa3jIMYHBIMM  METOJaMM PpEUICHMsS] palMOHAIbHBIX, HWPPALUOHAIBHBIX, IOKa3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
coxepxamux InapaMmerpsl. IlonmydeHHble yMEHMs IIHMPOKO HMCIOJIB3YIOTCS IIPU HMCCIEIOBAaHUU
(GyHKLUI C TOMOIIBIO IPOM3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33J]ay U 3a7iay Ha HaXOXKAECHUe
HanOOJBIINX W HAUMEHBIINX 3HaueHW (yHKuuU. [laHHas copeprkaTeNbHas JMHUS BKIIOYACT B
ce0s Takke (GOPMHUPOBAHME YMEHHUH BBINOJHATH pacuéThl MO Qopmysam, peodpa3zoBaHUsA
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
coJepXkalx creneHu M Jorapudmel. briaromaps u3yueHuro anredbpanyeckoro marepuana
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCyKAEHUH, pabOThl ¢ CHMBOJIbHBIMU
(dbopMamu, IPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIC HHCTPYMEHTHI AJIS1 PELICHHs] IPAKTUUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToAuYecKast TUHUS «DYHKUUMU U TpaUKH» TECHO MEPerieTaeTcs C
JpYTMMHU JIMHUSIMH y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T M10CIIEJ0BATEIbHOCTD
u3ydyeHus: Marepuana. l3yyeHue CTeNeHHOW, IIOKa3aTeNbHOM, Jorapupmuueckon u
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIIMH 1715 pelieHus
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U peaslbHOM )KU3HHU TECHO CBSI3aHO KaK C MaTeMAaTHYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCUMOCTH MEXAY Pa3IMYHbIMHU BETMUMHAMH,
UCCIJIEIOBATh IMOJYYeHHbIE (PYHKIMH, CTPOUTHh UX Tpaduku. MaTtepuan 3Toi conaepkareiabHOU
JIMHUY HalLlEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IM4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 0O0O0OLIeHHI0 W
KOHKPETHU3aLUH1, UCIIOJIb30BAHUIO AHAJIOTHM.

CopnepxarenpHas 1nHusA «Havana MaTeMaTHyecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMPUTh KPYT KaK MaTEMAaTUYECKUX, TAK U IPUKIIAHBIX 33]1a4, TOCTYITHBIX 00yUJaroluMcs, TaK
KaK y HHUX MOSBJIIETCS BO3MOXXHOCTb CTPOUTH TPa(UKH CIOKHBIX (PYHKUUH, ONpenensiTh UX
HauOOJbIIME U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOM@AAU GUryp u oObEMBI T, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEATIbHBIX CUTYalluH, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABAThH
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromiuecs y3HaIT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaKk HayKh, U 00 HX
aBTOpax.



CopgepxarenpHO-MeTONUYECKAsT JMHUS «MHOXKECTBA W JIOTMKAa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKNUEC JUCHUILIIMHBI U UX MPUIJIOKCHHUA B CAUHOC LICIIOC. H03TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTEMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUA CBOUX MBICJIEH. I[pyI‘I/IM Ba’>XHbIM
NPU3HAKOM MAaTEeMAaTHKH KaK HayKH CleJyeT NpPHU3HATh CBOWCTBCHHYIO €U CTpPOrOCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBUIIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaromuXxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYKIEHUS HA OCHOBE JIOTMYECKUX IPaBUII,
(GopMHpYyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Anredpa v Hadalla MaTeMaTHYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUsS, KOTOpPhIC IPH3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICTICH PEeabHBIX CUTYAIUi, UCCIICOBAHMS ITHUX MOJIENICH ¢ TTIOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYECHHBIX PE3yJbTaTOB.
Takue 3agaHus BIUIETEHBl B KaXIbIM M3 PA3JeJIOB NPOrPaMMBbl, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIOJB3YETCS IS PEIleHHs] NMPUKIAJAHBIX 3aaad. [lpu pemeHuu
PCATBHBIX MPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCsi, UCIOIb30BATh aHAIOTHIO, 0000IaTh U KOHKPETU3HPOBAThH
npoOnemy. JlesTenbHOCT 1O (OPMUPOBAHHIO HABBIKOB pEHICHUS MPUKIAJHBIX 3a1a4
OpraHu3yercsi B TIpollecce HM3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa W Havaia
MaTEeMAaTHYECKOTO aHAITN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOH, MPOICHTHI, OECKOHCYHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MpOLEHTOB IS peICHHs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACIIEl 3HAHUI U PEATIbHOW KU3HU.

JeiicTButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHuyeckue
onepalurdy ¢ JECUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmk€HHbIE BBIYUCICHUSA, MpaBWJIa OKPYIJICHWS, MPUKUIKA U OLEHKa pe3ylbTara
BBIYMCIICHH.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKUX 3a/1a4 U MIPE/ICTABIICHUS IaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp C palMOHANBHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaIbHbIE JIOTAPUPMBI.

Cunyc, KOCMHYC, TaHT€HC, KOTAaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus1 M HepaBeHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHHI-CIIeICTBU. HepaBeHCTBO, pellieHne HepaBeHCTRa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OTHOW NEpeMEHHOM. JleJIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. Muorounensl ¢ nensiMu koadgdunuenramu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKECHHH, COAEPKALIUX CTETICHH U KOPHH.

Wppauronanbubie ypaBHeHUsI. OCHOBHBIE METObI PELLICHUS HPPALMOHAIBHBIX YPABHEHUH.

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE METOJIBI PEIIEHUS MTOKAa3aTEIbHBIX YPABHEHUH.

[TpeoOpazoBaHue BhIpaKEHHM, COIEPIKAIINX JOTapru(MBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPHUUECKHUX
BBIpaKEHH. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHUE OTPESITUTENIS JAJI PEIICHUs] CHCTEMbI TMHEHHBIX ypaBHEeHHH. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. MccienoBanne nocTpoeHHOU
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpEAETUTENEH.

[TocTpoeHrne MareMaTHuecKUX MOJENEN peajbHON CUTyallud C MOMOIIbI) YpaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 00JacTel HAYKH U PealbHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoOsl 3anaHus (yHKIWU. B3aumHO oOpatHblie ¢yHkmuu. Kommosuius
byukuuil. ['padux pynkuun. dnemeHTapHble Ipeodpa3oBanus rpadukoB GyHKINH.

Ob6nacTp onpeneneHus © MHOKeCTBO 3HaueHu ¢yHkiuu. Hynu ¢yakinuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIe M HeuéTHble GyHKIuU. [lepuomnyeckue dyHkimu. [IpoMexyTku
MOHOTOHHOCTH (pyHKIMU. MakcHMyMbl U MUHUMYMBI (QyHKIIMK. HanOomnblliee U HauMeHbIIIEEe
3Ha4YeHMs (PYHKIIUN HA TTPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0BaHuE U
MOCTPOEHNE UX TPadUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTemneHu Kak (PyHKUHUHM OOpaTHOW CTENEHU C HATypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YUCJIOBOTO ApPryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MPOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHKs IIOCIEA0BATENLHOCTEH. MeTon MaTeMaTHIECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBLHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHpll W SKCHOHeHUMaNbHBIM pocT. Yucino e. dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. ToUYkHM pa3pbiBa. ACUMITOTHI TpapuKOB (PYHKIIUM.
CpoticTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEePBAJIOB IS PEHICHHUS HEPaBEHCTB.
[IpuMmeHeHre CBOMCTB HENIPEPBIBHBIX (DYHKIIUH IS pEIICHUs 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy PpyHKIHUH.

[IpousBoaHbIe 2n1eMeHTapHbIX QyHKIMH. [I[por3BOgHAS CYMMBI, TPOU3BEICHUS, YACTHOTO U
KOMMO3UINH (YHKIIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoicTBa. [{uarpammbl Diinepa—BeHHa.
[IpruMmeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAaHMS PEaIbHbIX IMPOLECCOB M
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yucsia v BLIYUCICHUSA

Harypanpable w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi obmui nenutens (nanee — HOJl) u Haumensinee obimee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIIO0, aropuTMa EBKIIM/IA 1715 pemeH s 3a1a4 B SJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCIIa. ApU(PMETHIESCKHE ONEPad ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO 4wuciia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl IS pelieHus QU3HYECKUX |
FEOMETPHYECKUX 3aJ1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUUIECKOU
OKPYXHOCTH. Perrenne TpuroHoMeTpuIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.
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OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHHS] CUCTEM U COBOKYITHOCTEN palliOHAJIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajjad U3 pa3iIMuyHbIX 00JacTed HayKu M PpEeaJbHOM JKU3HU, HHTEpHpeTalus MOJyYeHHbIX
pEe3yNbTaTOB.

DOyHKIUM U TPpadpuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapUKH.

I'padrueckue MeTOIbI pelIeHUs] ypaBHEHUH U HEpaBEHCTB. I 'paduueckrie MeTo bl peleHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUH A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre POU3BOIHOM K UCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (QyHKIIMM HaA OTpe3Ke.

[IpumeHeHrne NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjayax, A OHpEeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMmyJiod uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO INepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHune uHTErpanga JUis HaxOXJIEHUS IUIowmanedl mIockux ¢uryp U o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBAHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINATbHBIX YPABHEHUH.



ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOr0 OOIIeCTBA, MPEACTABIEHHWE O MaTEeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) IATPHOTHYECKOTO BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JIOCTHXKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH W JESITEIbHOCTbIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJAJa B IOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a7a4, PEIICHHUM, PacCyKIEHUW, BOCHIPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro odpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHI U OTABIXA, peryispHas (pu3ndeckas akTHUBHOCTb ),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYI0JIt00Us, UHTEpEC K pa3iInyuHbIM cepam
npohecCHOHANBFHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HSKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpelbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE MIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMATHKUA M MAaTeMaTHYECKON KyJIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh OMPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUU ITPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (DOPMYIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHHUSIX W  YTBEPXKACHHUAX, TMpeayiaraTh KPUTEPUHM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBLHO JOKA3aTEILCTBA MATEMATHYECKUX YTBEPKICHHH (TIPSIMbIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelnieHus yuyeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YUETOM CAaMOCTOSTEIIBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBhble ucciaenoBaTeabLCKHE AeiiCTBHS:

UCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEIOBATEILCKUI MHCTPYMEHT ITO3HAHUSA, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJUTHL  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (HhOpMYyIHPOBATh 0OOOIICHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOII0/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BHIOMpAaTh MH(OpPMAIMIO U3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HH(POPMAIIHUIO, TPEJICTABIATH €€ B pa3TUYHbBIX (JopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMM MO0 CAMOCTOSATENhHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSIMHU W IIENSIMHU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHS] B YCTHBIX W NMHUCHbMEHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTHUPOBATH OJYYEHHBIN PE3yJIbTaT;
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B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIMIA, B KOPPEKTHOU popmMe popMyIHPOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BEIONPATh (hOpMAT BBICTYIIIICHUS C YUETOM 337a4 IPE3EHTALUHN 1 0COOCHHOCTEH
ayJIUTOPUH.

PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIAH, AJTOPUTM PpEIICHHs 33Jadd, BHIOMPATh CIOCOO pEIICHHS C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBHON PEQIICKCHH KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PeHIeHHsI MaTeMaTH4eCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 33/1a4H, BHOCHUTH
KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBLCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTATa LETH U YCIOBUAM, OOBICHATH IPUYUHBI JOCTHKCHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JEATEIIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

NOHMMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONH M MHIMBHIYAJIbHON PabOTHI IpH
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHM3alUI0 COBMECTHOM pabOThI, paclpeiessaTh BHUIBI padoT, JOroBapUBATHCS, 00CYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJHATH CBOO YaCTh pA0OTHI M KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMH
YJIeHAMHU KOMAaHbl, OLIEHWBAaTh KAayecTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaromuics MOJYYUT CIEAYIOIINE TMPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTo Kypca «AnreOpa M Hayana
MaTeMaTHYECKOI0 aHaJIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJIHO OTEPUPOBAThH MOHITHSAMU: PAIIMOHAIILHOE YHUCIIO, OECKOHEYHAs MepUoInIecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHCIIO, MHOXKECTBA pPAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCEN, MOJYJIb IEHCTBUTEILHOTO YUCIIA,

MPUMEHSTH IPOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciiei
3HAHWM U peabHOM )KU3HU;

MPUMEHSTh TPUOMIDKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHHS, TPUKUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATh TMOHATHUEM: CTEMEeHb C IIeNIbIM TIOKa3aTelieM, HCIOJb30BaTh
MOAXOAANIYI0 (OopMy 3amucu JEHCTBUTETBHBIX YHCEN JJIS PEIICHUs MPAaKTHYEeCKUX 3aaad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYpaIbHON CTEIIEHU;
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CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTEIIEHb C pallMOHAIBHBIM ITOKA3aTENIEM;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMH: JIOTapU(PM dYKcIa, NECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOI0 apryMEHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHATIBHBIX M JAPOOHO-palMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMU K03 (hUIIMeHTaM#, KOPHU MHOTOWIEHA, IPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOUJIEH
C OoCTaTKoM, Teopemy be3y u Teopemy Buera juist perenus 3anad;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HaY€HUs, IPUMEHATh ONPEACIIUTENN )i PEIICHUs
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENO0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMU /1J1sl NpeoOpa30BaHuUs BbIPAKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  OIEpUPOBaTh  MOHATUAMU:  HMppPALMOHANbHBIC,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Il  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHAThH
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJIEJIMPOBaTh pEajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33JadyM, HCCIENOBaThb IIOCTPOCHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONPEIENCHUs U MHOXKECTBO 3HAUYEHUH
GbyHKIMM, HyIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBI (QYHKIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaYeHNEe (PYHKIIUU HAa TPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKIMS C HATypaJlbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpPHsI N-O CTeNeHM KaK (yHKIIMK 0OpaTHOW CTENEHH C HaTypalbHBIM MOKa3aTelleM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApPOOHO-IMHEHHass (QYyHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;
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CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: IOKa3aTelbHasi U Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadUKH, UCIIOJIb30BaTh UX I'paUKU 7S peIIeHUs ypaBHEHMI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIOJIB30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB M pealbHOW *KHU3HH, BbIpaXkaTh (opMylamMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuUPMETHYeCKas U TeOMETPUYECKas MpOrpeccus,
0eCcKOHEeUHO yObIBarOLIasi FEOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U SKCIIOHEHLIUAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/JaHUS
IIOCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOTO aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMM, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpPHPOBATh MNMOHATHEM: (YHKIMS, HENpEepbIBHAsE Ha OTPE3KE, NPUMEHATH
CBOICTBA HETIPEPBHIBHBIX (DYHKUWH sl pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOI'O U KOMIIO3UIIMHU IBYX (DYHKIIHH,
3HAThH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLeHUs 3a1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEpALUU HaJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Ui ONMCaHUs pealbHbIX IPOLIECCOB U
SBJICHUH, MIPU pEeIICHUM 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSIMU: OIpEAeNiEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YecKoro OOBEeKTa, JI0Ka3aTelbCTBO, PABHOCWIbHBIE ypaBHEHHUS H
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BHIYMCIICHUS:

CBOOOJTHO OINEpUPOBaTH MOHATUSAMH: HATYpajJbHOE M II€JI0€ YHUCIO0, MHOXECTBA
HaTYpaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HOA u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnna;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTATKa 10 MOAYIIIO, 3alIUChIBATh HATypalbHbIC YHCIIA B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIA B aNreOpandeckoil 1 TPUrOHOMETPUUECKO (opme,
BBIMOJIHATH apu(MeTHUYECKHE ONEPALUU ¢ HUIMH U U300pakaTh HA KOOPIUHATHON MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH OTOOp KOPHEW MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HeoOXxoauMble (POPMYJIIbI JIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
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CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOAUTh PEHICHHUsI CHCTEMBI M COBOKYITHOCTEMN
palMoHaIbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

pemiath palfoHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJepKalllie MOIYJIA U TapaMeTphl;

MPUMEHSTH TpadUueCKue METO/IBI JIUIsl PEIICHUs ypaBHEHUH U HEPABEHCTB, a TAKXKeE 3a/1a4 C
napaMmeTpamu;

MOJICJIMPOBATh pEabHBIC CHUTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a1a4H, UCCIIEI0BATh MIOCTPOSCHHBIE MOJEIIN
C MCIOJIH30BAaHUEM allllapara anreOpbl, HHTEPIPETUPOBATH OTYYCHHBINH pe3ysIbTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUUECKUE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOU MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA,

MPUMEHSTHh QYHKIIUU I MOJICTTHPOBAHUS M HCCIICIOBAHUS PEATBHBIX IPOIIECCOB.

Hauana maTeMaTH4eCcKoOro aHajimu3a:

UCIIOJIb30BaTh IPOM3BOJMHYIO JUIS UCCIEAOBaHHWS (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHMS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIACHHS HAWIYYILIEro pEelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHYECKHX, 3aJavax, JUIsl OMPEIETICHUS CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOIHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPAJl, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmysne HproToHa-
JletiOnuna;

HAXOJHTh IJIOMIAAH MIOCKUX (HUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETpalia;

UMETh MPEJCTaBIEHWEe O MaTEMaTUYEeCKOM MOJICTUPOBAHUHN Ha TMPUMEPE COCTABJICHHS
T depeHIMaIbHbIX YpaBHEHUH];

pemaTh MPUKIAIHBIE 3a/1a4d, B TOM YHUCJE COIHATBHO-3KOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOTO aHaIK3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kourpoarneie  Tlpaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Mmuorousnensl. PanmonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
yYpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHUs
7 IlocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMpOrpamMmbl Bcero Kontponbueie  Ipaxtieckue o0pa3oBaTejibHbIE
padoThI padoTshI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparmonaibHbIe, TOKa3aTSIBHBIE H o4 1
norapuMUUEcKre HEPaBEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesbie uncna 10
CucTeMbl paloHaTBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX 12 1
YpaBHEHUU
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

15




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
No ara ndpoBbie
n/n Tema ypoka Bceero Konrponbnere | IIpakrdeckue fll3y‘leﬂl/lﬂ :)Iﬁlc)l;l;oBaTenLHue
padoThI padoThI pecypes
1 MHo0k€ecTBO, onepanuu f{aﬂ 1
MHO>KECTBAMH U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KE€CTBEHHOI'0 armnapara sl peieHus 1
3amaq
Panumonansablie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panumonansablie uncina. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHE TPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelieHus MPUKIAIHBIX 3324
7 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJIHbIX 3a7a4
8 JlericTBUTeNbHBIE YUCIIa. PallnoHalbHbBIE U 1
HpPpALMOHATILHBIE YHCIIa
9 ApudmeTrnueckue onepanuu c 1
JIEACTBUTEILHBIMU YHCIIAMU
10 Mo;v[ym; JIEHCTBUTEIILHOT'O YHCJIA B €ro 1
CBOMCTBA
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1

pe3yibTaTra BBIUKCIICHU N
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12

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

OCHOBHBIC METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

17
18

MHOTOUIEHBI C EIBIMU
koo dunmentamu. Teopema Buera

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

Pewienne cucreM ITMHENHBIX YPABHEHUI

19

20

21

Matpuiia CuCTEMbI JIMHEWHBIX YPaBHEHUH.

Onpenenurens MaTpulbl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenurens MaTpuibl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

[IpuMeHeHue onpeaennuTens il peneHus
CUCTEMBI JINHEWHBIX YPABHEHUI

22

23

Peenne npukiiagHbIX 3a1a4 ¢ IIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Peenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
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24

KoHntpoinbHas pabdota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHEHUN"

25

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obpatHbie QyHKIUH.
Kommozurust ¢hyHKImiz

26

27

28

29

I'paduk Gyakmmu. SnemMeHTapHbBIC
npeoOpa3oBanus rpapukoB GyHKINUN

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

Ué&rHple 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HauMeHbllIee 3HaYCHHE
(GYHKLUU Ha IPOMEKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
JTuHeHas GyHKuun

DJIeMEeHTapHOE HCCIIeIOBAaHNE U
HOCTPOCHHE TPaPHUKOB ITUX (PYHKLUH

32

33

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
NOCTpPOEHUE TpaUKOB ITUX PYHKIUI
Crernens ¢ 1enbIM 1okaszareiaeM. bunom
Hsrotona

34

CreneHn ¢ LIEJIBIM ITIOKa3aTeeM. buaom
Hrrotona

35

CrenenHast GyHKIUS C HATYpaTbHBIM U
EeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpadux

36

KonTtponbHas padora: "CreneHHas
¢byukuus. E€ cBoiictBa u rpaduk”
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Apudmerndeckuii KOpeHb HATypaIbHOMN

37 CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTCIICHH U €r0 CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepKalNX CTENIEHU U KOPHU

40 [Ipeo6pa3oBaHMsl UUCIIOBBIX BBIPAXKEHU,
COJIEpKalIMX CTEIICHU U KOPHU

a1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUH,
COJIepKalIUX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
YPaBHEHHUH
HppaumonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YPaBHEHHUH
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PELICHUS UpPALMOHAIBHBIX
YpaBHEHUHU

45 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UPpALMOHATIbHBIX YPABHEHUM

16 PaBHOCUIIBHBIE TIEpEXO/IBI B pelleHnH
VPPALMOHAIIbHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEpEXO/IBI B pelleH!H
VPPALMOHAIIbHBIX YPABHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UppaLMOHATIbHBIX YPABHEHHM
CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH

49 Kak (DyHKIIMM OOpaTHOW CTENEHH ¢

HaTypaJbHbIM IIOKa3aTeseM
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CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU

50 Kak (yHKIIMH 0OpaTHOW CTEIEHH C
HaATypaJIbHbIM I1OKa3aTeleM
Kontpoinbnas padora: "CBoiicTBa 1

ol rpaduk KOpHs N-0if CTENeH!.
HppauroHanbHble ypaBHEHHS"

52 C:FCHGI:IB C palMOHAJILHBIM [TOKA3aTeIeM U
e€ cBolicTBa

53 C:FGHGEII) C pallMOHAJILHBIM [1OKA3aTeIeM U
e€ cBolicTBa

54 C:FCHGI:IL C palMOHATIFHBIM MTOKA3aTeIeM U
e€ cBolicTBa

55 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpa:bmca byHKIMH 17151
pelieHus: ypaBHEHU I

57 Hcnons3oBanue rpainKa byHKIUY 115
pelieHns ypaBHEHU!
[Tokazarensubie ypaBHeHUsI. OCHOBHBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX
ypaBHEHU U
[TokazarensHbie ypaBHeHUsS. OCHOBHBIE

59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX
ypaBHEHU U
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/TBI PEIICHUS TTOKa3aTEIbHBIX
YpaBHEHUNU

61 KonTtponbHas padora: "[lokazatensHas
¢yukuus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudwm uncna. CBoicTBa Jorapudpma

63 Jlorapudm uncna. CoiicTBa jgorapudpma
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64 Jlorapudm uucna. CoiicTBa jgorapudma 1

65 JlecaTuuHbIe U HATYypaJIbHBIE JTOTapH(PMbI 1

66 JlecsaTHUuHBIC U HATYpAJIbHBIC JTOTaPHUPMBbI 1

67 [IpeobpazoBanue BoIpaxeHUH, 1
coJiepKaLUX JOrapu(pmbl

68 [IpeoOpa3zoBanue BhIpaKEHUH, 1
CoJepKALINX JIOTapH(PMbI

69 [IpeobpazoBanue BoIpaxeHUH, 1
coJiepKalX JorapuQmbl

70 Jlorapudmmueckas pyHKIus, € CBOHCTBA 1
u rpaduk

71 Jlorapugmuueckas pyHKuus, €€ CBOHCTBA 1
u rpadux

72 Hcnons3oBanue rpa:bmca GyHKIUY 115 1
pelleHts ypaBHEHUH

73 Hcnonb3oBanue rpainKa byHKIMN 715 1
pelIeHus ypaBHEHHHA
Jlorapudmuueckre ypaBHEHUSI.

74 OcHOBHBIE METO/BI PELLICHUS 1
Jorapu(pMHUUECKUX YpaBHEHHM
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/BI PELLICHUS 1
Jorapu(pMHUUECKUX YpaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METOIbI PELLICHUS 1
JorapupMHUECKUX YpaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1
Jorapu(pMUUECKUX ypaBHEHHM
PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT

78 JOrapupMHUUECKUX ypaBHEHUH 1
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KonTponbhas pabora:

79 "Jlorapudmuyeckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIJIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCUHYC ¥ apKTaHTeHC
YKCIJIOBOTO apryMeHTa
TpuronomeTrpuveckas OKpyKHOCTb,

84 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH YUCIIOBOTO apryMeHTa
TpuronomeTpuveckas OKpyKHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

88 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKUX
BBIpOKEHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHUX
BbIpKEHU I

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX

BBIPAKECHUI
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[IpeobpazoBaHre TPUTOHOMETPUYECKUX

93 o
BBIpKEHU I

94 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

95 Pemenune TPUTOHOMETPUECKHX
ypaBHEHHI

9% Pewenne TPUrOHOMETPHECKHX
ypaBHEHUH

97 Pemenune TPUTOHOMETPUECKHX
ypaBHEHHIA

98 Pemenune TPHTOHOMETPHYECKHX
ypaBHEHHIA

99 Pemienne TpuroHOMeTprU4YECKUX
YpaBHEHUN

100 Pemenune TPHTOHOMETPUYECKHX
ypaBHEHHIA
KonTtponsnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

102 nociuenoBarenbHocTell. Meron
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE U OTPAHUYECHHBIE

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0ECKOHEUHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpudecKas
nporpeccust

107 CyMMa OecKOHEUHO yOBIBaromen

FGOMCTpHQCCKOﬁ mporpeccuu
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JIMHEHBIN ¥ SKCIOHEHIIUATIbHBIA POCT.

108
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 peleHus pealIbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 'I'{OHTponLHaﬂ paOora:

[locnenoBarenbHOCTH U IpOrpeccuu”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINN

122 Omnpenenenne, TeOMETPUIECKUI CMBICIT

MIPOU3BOAHOMN
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123 Onpez[eneHI/IUe, (UBUYECKU CMBICIT 1
IPOM3BOIHOM
124 YpaBHeHUE KacaTeNbHON K TpapuKy 1
byHKIUA
125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIIUN
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
198 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
129 [IpousBoiHAS CyMMBI, IPOU3BEICHNS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIINU (hYHKITUH
131 KonTtponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHME, 0000IICHUE, 1
cucTemarusanus 3HaHui: "YpapHenus"
133 [ToBTOpenue, o6odIIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 HTorosast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpeHue, o606meHI/vIe, 1
CUCTEeMAaTH3aIHsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[IpumeHeHue nporu3BOJHON K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
UCcleIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanbOobIIero 1

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIIMHM Ha OTpe3Ke
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Haxoxnenue HaubombIiero u
HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHON
GyHKIIMHM Ha OTpe3Ke

10

Haxoxnenue HaubombIiero u
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
GyHKIIMM Ha OTpe3Ke

11

Haxoxnenue HaubobIiero u
HAaMMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
GyHKIIMHM Ha OTpe3Ke

12

Haxoxaenue HanOobIIero u
HAaUMEHBIIIET0 3HAUYEHUS HENPEPbIBHOM
(GYHKLUU Ha OTpe3Ke

13

[IpumMeHeHue MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne NpoOn3BOHON IS
HaXO0KJICHUS HaWITy4Ilero peteHus B
MPUKIIAIHBIX 3a7auax

[Ipumenenre npou3BOIHOM IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpaduKom

16

17

IIprMeHeHre nporu3BOIHOMN ISt
ONpEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHoro GopMyJIoN WK
rpaduxom

Kommnozunus ¢pyHkIuit

18
19

Komnosumus ¢pyHkumii
Komnosunus ¢pyHkuuit

20

['eomeTpuueckue o6pa3bl ypaBHEHUN Ha
KOOpPJAMHATHOM INIOCKOCTH

L
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['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha

21 KOOPAWHATHOM INIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
GYHKIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epPBOOOPA3HBIX
[TepBOOOpa3HbBIE 3NTEMEHTAPHBIX

24 dbynaknuid. [TpaBuna HaxoXaCHUS
IEePBOOOPA3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

25 ¢dbyukuuii. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICT
WHTEerpaja

27 Brruucnenue onpenenéHHoro nHTerpaia
o popmyne Hetotona-Jlelbuuia

28 Brruncnenue onpeneiaéHHOro HHTErpaia
1o popmyne HeroTona-JleliOHuIa

29 [IpumMeHneHnne nHTETpaNa s
HAXO0XJICHUS TUIOIIaIed TUIOCKUX QUTYp
[TpumeHeHue uHTETpaia s

30 HAXO0XJICHUS 00EMOB r€OMETPUICCKIX
TN

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUU

32 HpI/IMepLvaeHICHI/Iﬁ muddepeHIaTbHBIX
ypaBHEHUU
MaremaTrnueckoe MOAEIMPOBaHUE

33 pEAIBHBIX ITPOLIECCOB € NOMOUIBIO

nudepeHIaTbHBIX YPaBHEHUN
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Kontpoinbnas padota: "[lepBoobpazHas u

34 "
UHTETrpal

35 Tpuronomerpudeckue GyHKINHU, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIIMH, UX
CBOWCTBA U IrpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIicTBa U rpaduKu

38 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Penienne TpUroHOMeTpHUECKUX
HEPaBEHCTB

45 Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

16 Perienne TpUroHOMETPHUUECKUX

HEpPaBEHCTB
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Pemenuie TpUroHOMeTpHUUECKUX

47
HEPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPUYCCKUX (DYHKITUHN.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIEC METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIlICHUS
norapu(MUUECKIX HEPABEHCTB

56 OCHOBHBIEC METO/IbI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHAIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIlICHUS
UppaIMOHATHLHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB

61 ['paduueckue METO B! perIeHuUS

UppalMOHATILHBIX YpaBHEHUN
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62

63

['paduueckue METO bl peIICHUS
UPPAIMOHATILHBIX YPABHCHHIMA
I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbIX YPaBHCHHUN

64

65

['paduueckue METO bl peIICHUS
MOKA3aTeIhbHBIX HEPABEHCTB
I'paduueckue MeToBI pemeHus
JOTapU(PMHUECKUX YPaBHCHUH

66

67

68

69

70

71

72

['paduueckue METO bl pEIICHUS
norapupMHUECKUX HEPABEHCTB

['paduueckue METO bl pEIICHUS
norapupMHUECKUX HEPABEHCTB

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUI

I'paduueckue meToab! pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUU

I'paduueckue meToab! pemeHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEpPABEHCTB

I'paduueckue MmeToab! pemeHus
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
HEPABEHCTB

KonTponbhas pabora:

"HppanmoHainbHble, TOKa3aTeIbHbIE U
norapudmuyueckre HepaBeHcTBa"

73

Komnuiekchble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIIJIEKCHOT'O YnCia
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KomruiekcHbie uncia. Anredpanyeckas u

74 TpUrOHOMETpHUYecKasi (pOpMBI 3arucu 1
KOMILJIEKCHOT'O YHCIIa
Apudmernueckue onepanum ¢

75 KOMIIJIEKCHBIMH YU CIIaMHU 1

76 Apudmerndeckue onepanum ¢ 1
KOMILJICKCHBIMH YUCIIAMU

77 I/I306pa>KeHI/IeUKOMHJIeKCHLIX qucen Ha 1
KOOpPJMHATHOM IJIOCKOCTH

78 I/I306pa)K€HI/IevKOMHJIeKCHI>IX YyHCell Ha 1
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu 1
U3 KOMILJICKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu Nn-oii ctenenu 1
13 KOMIUIEKCHOTO YHClIa
[IpumMeHeHre KOMIUIEKCHBIX YHCeN IS

81 peteHns (PU3NYECKUX U FeOMETPHUECKUX 1
3a1a4y

82 KOHTR'OJ'ILHaFI pabota: "KomruiekcHble 1
qucia

83 HarypanbHble ¥ membie 9rciia 1

84 Harypanbnble u nensie yucna 1

85 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH 1
LEJIbIX YUCEeN

86 [IpumeHeHre NPU3HAKOB IETUMOCTH 1
LEJbIX YUCell

87 [TpuMeHeHre TPU3HAKOB JIEITMMOCTH 1
uensix yrcen: HOJl mu HOK

88 [IpumeHeHre NpU3HAKOB IETMMOCTH 1

nensix yucen: HOJl u HOK
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89

90

[TprMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX YUCEII: OCTATKU I10 MOJYJIIO
[IpumeHneHne Npu3HaKoOB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

91

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
LCJIBIX YUCCII: AJITOPUTM EBxnupa mis
pPE€UICHUA 3a4a4 B LEJIBIX YUCIaX

92

93

94

KoHnTtponbHas pabota: "Teopus membix
yucen"

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJICACTBHUA

Cucrema U COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-
CIIC/ICTBHSI

95

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUHU

96

OCHOBHBIE METOJBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUHU

97

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUHU

98

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUN

99

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHUU
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100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHU I

101

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3
pa3anyYHbIX 00JacTel HayKH U peasibHOI
JKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pe3yJIbTaTOB

102

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13
pa3aN4YHbIX 00JacTel HayKH U peabHOM
YKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yNIbTaTOB

103

[IprMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13
pa3an4YHbIX 00JacTel HayKH U peabHOM
YKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3ynbTaTOB

104

105

106

KonrtponsHas pabdora: "Cucremsl
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHeHHUI"

PanumonansHble ypaBHEHUS €
rapaMeTpaMmu

PanmonanbHbie HEpaBEHCTBA C
rapaMeTpamu

107
108

PanuonanbHbBIE CUCTEMBI C napamMeTpamMu

HppauroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C lTapaMeTpamMu

109

HppannoHaibHbIe CUCTEMBI C
napaMeTpamu
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110
111

[Toka3arenbHble ypaBHEHMsI, HEPAaBEHCTBA
C IapaMeTpaMu

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

113

Jlorapupmuueckre ypaBHEHHS,
HEpPaBEHCTBA C MapaMeTpaMu
Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

115

116

TpuronomeTpruyeckue ypaBHEHHUs C
rapameTpamu

TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

TpUroHOMETpUYECKUE CUCTEMBI C
napaMeTpamu

117

118

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTUYECKUX MOJIEJICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamu

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

119

120

ITocTpoeHue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYyAaLUH C IIOMOUIBIO CUCTEM
YpaBHEHUH € TapamMeTpaMmu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenme, 0600IIEHNE,
cucTemarusanus 3HaHuil: "YpasHenus"

122

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHuil: "Ypapaenus"
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[ToBTOpEHME, 0600IICHUE,

123 cUcTeMaTu3aIys 3HaHu: "YpaBHEHHS.
I p
Cucrembl ypaBHEHUI"
194 [ToBTOpEHME, 0600IICHUE,
cucreMarusaius 3Hanuii: "HepaBencrsa"
195 [ToBTOpenue, 06001ICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"
[ToBTOpEeHmE, 0600IICHNE,
126 cucremarusanus 3HaHuil: "Hepasencrea"
[ToBTOpenue, 06001ICHNE,
127 cucreMartuzarus 3Hanuii: "IIpon3BogHas
u e€ npumMeHeHue"
[ToBTOpEHHE, 0000IICHUE,
128 cucreMartu3arus 3Hanuii: "[IponsBoaHas
U e€ npuMeHeHue"
[ToBTOpEHHME, 0000IICHUE,
129 cucreMartuzarus 3Hanuii: "I[IpousBogHas
u €€ npuMeHeHue"
[ToBTOpenue, 06001IIEHNE,
130 cucTeMaTu3anys 3Hanuii: "MHTerpait u
I p
€ro npuMeHexue"
131 [ToBTOpenue, 06001IIEHNE,
cucreMaruzanus 3HaHui: "OyHxuun"
132 [ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3HaHuil: "OyHkuun"
133 [ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"
134 Wtoroast KOHTpoJIbHAS paboTa
135 Hrorosast koHTpOIBHAS paboTa
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[ToBTOpEHME, 0600IICHUE,
cHCTeMaTH3aIus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

136

37
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
e 00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
1 Yucna 1 BBIYUCIEHUS
11 OnepupoBaTh MOHATUSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI
19 Bb{HOJ‘IHﬂTB apu(pMeTHYeCKre OIepalud C  palUOHAIBHBIMH U
JeHCTBUTEILHBIMU YHCIAMHU
13 BeimonHATe  TpUOMMKEHHBIE  BBIYMCICHUS,  HCIIOJIB3YS npasua
OKpYIJICHUS, JIeN1aTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh MOHATUSAMU: CTEHEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHAs
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMch ACHCTBUTEIbHBIX YHCEN IS
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTb HOHATUSMM: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJILHOTO
1.5 yIjla; WCIOJIb30BaTh 3allMCh IPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUsI U HEpaBEHCTBA
OnepupoBaTb MOHATUAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHalIbHOE, UppalMOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
99 BeimonHATe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAXKEHUH H
pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeImonHATE TpeoOpa3oBaHus HENbIX, PATMOHANBHBIX U UPPAIMOHATBHBIX
2.3 BBID@KEHUII W peliaTh OCHOBHBIE THIIBI II€NbIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABCHCTB
24 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS pPEIICHUS MaTeMaTHYeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U peaIbHOM KU3HU
MonenvpoBaTh peajbHble CUTYyallUW Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIpA)KEHUS, YpPaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 337a4M, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM alllapara ajireopsl
3 OyHKIMY U TpaduKH
OnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIOCOOBI 3aJaHusl (QYHKIIHH,
3.1 o0nacTh OmpeneNieHus] M MHOXECTBO 3HAuYeHUM (QYyHKIUH, Tpaduk
(GyHKIIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH
39 OnepupoBaTh TMOHATUSAMH: YETHOCTh W HEYETHOCTh (DYHKIHMH, HYIH
(byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIMHA 1JIs1 peLIeHus] ypaBHEHUH
34 Crpoutrp u uuTaTh TpapuKd JHHEWHOM QYHKIMM, KBaJIpaTUYHOU

(GyHKINY, CTENeHHOM (QYHKIMHU C IIeTIBIM MOKa3aTesieM
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Hcnonp3oBath rpaduku ¢GyHKIUE A8 HUCCIENOBaHMS TPOIECCOB U
3aBHCUMOCTEH MpU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H

35 peanbHOM JKM3HHU, BbIpaXaThb (OpMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MNOHATHSAMHU: IIOCIEAOBATEIBHOCTh, apupMeTHyecKas Hu
reOMETPHUYECKAsl IPOrPecCUuu
OnepupoBaTh MNOHATHAMU: OECKOHEYHO YObIBaroIlas reoMeTpuyecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  YOBIBAalOIIEH  TeoMEeTpHYECKOM
IIPOrpecCuu
4.3 3agaBaTh N0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMU
44 Hcnonp30Barh CBOMCTBA IMOCIAEAOBATEIIBHOCTER W MPOrpeccUid IJis
pEILICHNUs PEATIBHBIX 3a7a4 IPUKIAJHOIO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIIEpALIMU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN —amnmapaTr s OINMCAHHUSA
5.2 pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOpPEMa,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIIACC
Kon .
TR IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaThl 0CBOCHUS OCHOBHO
AT o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHust
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATHSIMM: HaTypallbHOE, I€JI0€ YHCIIO; HCII0JIb30BATh
11 IIPU3HAKN JIEJIMMOCTH LENbIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUAMHU: JIOTapU(PM UUCIIA, IECITUYHBIE U HATYpaJIbHbIE
norapudmsl
2 YpaBHEHMS U HEPaBEHCTBA
[TpuMeHsATH CBOMCTBa CTENEHM Ul IpeoOpa3oBaHUs BBIPAKEHUH,
2.1 ONEepUpPOBaTh TOHATUSMU: TOKa3aTEIbHOE YpaBHEHHWE M HEPAaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonuaTe mpeoOpa3oBaHusl BBIPAXKEHUH, COJAEpPXKALIUX JIOTapu(pMBL;
2.2 OIIepUPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapu(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeHmuxX TPUrOHOMETPUIECKIX HEPABEHCTB
OrnepupoBaTh NOHATUAMU: CUCTEMA JMHEHHBIX YPABHEHUH U €€ peIeHNUE;
2.4 UCIIOJIb30BaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  pEIICHHUs

MPAKTUYCCKUX 3aaa4
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Haxonute  pemieHuss OpPOCTEHIIMX  CUCTEM W COBOKYIHOCTEH

25 palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
MogenupoBaTh peanbHble CHTYyallUd Ha S3bIKE ajreOphl, COCTaBIATH

2.6 BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI II0 YCIOBHUIO 3a/1auH,
UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM alIapara ajareopsl

3 OyHKmH U rpaduku
OnepupoBaTh MNOHATHAMU: TEpUOAWYECKAas (QYHKIUS, TPOMEKYTKU

31 MOHOTOHHOCTH (DYHKIIMH, TOUKH FKCTpeMyMa (PyHKIMH, HauOojbllee U
HaMMEHbIIIee 3HaUeHUs (QYHKIIMHM Ha IPOMEXKYTKE; UCIIOIb30BaTh UX IS
uccie1oBaHusl QyHKIMH, 33JaHHOM IrpaduKoM
OnepupoBaTb NOHATUAMU: T'papUKH [TOKa3aTEIbHOM, T0rapuPpMUUECKON U

3.2 TPUTOHOMETPUUYECKUX (DYHKIMI;, u300pakaTh WX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIICHUs] YpaBHEHUI U HEPaBEHCTB
N300pakaTh Ha KOOPAWHATHOH TIUIOCKOCTH TpadUKd JTHHEHHBIX

3.3 YPaBHEHMH U MCIIOJIB30BaTh WUX JUI1 PELICHUS CHCTEMbl JIMHEHHBIX
YpaBHEHUHU

34 Hcnonp3oBate Tpapuku (QYHKIUH UISI HMCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH U3 JPYrux y4yeOHBIX JAUCLUILINH

4 Hauana maremMaTHueCcKOro aHajinza
OnepupoBaTb MOHATUAMHU: HEOpepbIBHas (QYHKUUS, MPOU3BOJIHAS

4.1 (GYHKIMHU; HCIOJIB30BaTh T'€OMETPHUYECKUH H  (U3NYECKUH CMBICIT
IIPOM3BOIHOM IS pellIeHus 3a/1a4

42 HaxonuTe  NpoM3BOJAHBIE  3JEMEHTapHBIX  (YHKUUH,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUI
Hcnonb3oBaTe  MPOM3BOAHYIO JJIi  HCClENOBaHUSA  (QyHKOMM  Ha

4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB

44 Mcnonb30BaTh NPOM3BOIHYIO JUIS HAXO0XKJIEHUS HAWIYYIIEro pelIeHus B
NPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMHUYECKHX, 3a1auaxX

45 OnepupoBaTh TOHATUSMH: TE€PBOOOpa3Hass ¥ WHTETpal;, MOHUMATh

' reoMeTpHUECKUil U (PU3NYECKUN CMBICI UHTErpaa

46 Haxonute mnepBooOpa3Hble 3JE€MEHTApHBIX  (YHKIMHA, BBIYUCIATH
uHTerpai no gopmyne Hototona — Jleitbuuna

47 Pemrate nmpukiaHbIe 321241, B TOM YHCIIE COIIMATHHO-DKOHOMHYECKOTO

(I)I/BI/I‘ICCKOFO XapaKkTepa, CPpEACTBAMU MATEMATUYCCKOTI'O aHAJIN3a
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Koxa
1 Hucna 1 BBIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TPOLEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  Oomnepauuud  C
1.1  pauuMoHaTBHBIMH YHUCIAMH, PEOOpPa30BaHUsI YUCIOBBIX BBIpaXeHUU. [Ipumenenue
Apo0Oeil ¥ NPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIMYHbIX OTpaciei
3HaHUH U pEaJbHOM )KU3HU
JelictBuTenbHble  4yMcia.  PalMoHanbHbIE W MPPALMOHAIBHBIE  YHCIIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUHCIICHUS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BhIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢Gopma 3aruch JeHCTBHUTEIHHOTO
1.3 = uyucna. Mcnonb3oBanue noaxosmieid (Gopmbl 3alIUCH JEHCTBUTENIBHBIX YUCET JUIS
pelIeHns MPaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuit KOpeH? HaTypaibHOH creneHu. J[eHCTBUs ¢ apuMeTHUECKUMU
KOPHSIMHU HaTypajbHOU CTEIIEHU
15 CuHyCc, KOCMHYC U TaHITE€HC YHCIOBOIO aprymeHra. ApKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHBIE MPeoOpa30BaHUS
29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
TPUTOHOMETPHUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemieHue 1enbix U APOOHO-PAMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIbHBIX YPaBHEHUH U HEPAaBEHCTB
2.6  PemeHne TpUTOHOMETPUYECKUX YpaBHEHHM
27 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U peasibHON KU3HU
3 OyHKIMH U TpaduKh
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
byHKIIT
39 OOnacte ompesnereHUs W MHOXKECTBO 3HaueHWH ¢yHkuu. Hymm QyHkuumm.
[IpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
33 CrenenHas GyHKIMS ¢ HATYpaJIbHBIM U LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CoiicTBa U rpaduk KOpHS N-0if cTeneHn
34 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPHUUECKUX (PYHKIUI
YHCIIOBOTO apryMeHTa
4 Hayana maTemaTtuyeckoro aHaauza
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41 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs MOCIEAOBaTEeNLHOCTEH. MOHOTOHHEIC
MOCIIE0BATETHHOCTH
Apudmerndeckass U TeoOMETpUYEcKass Iporpeccuu. beckoHeyHO yObIBaromas
4o  TCOMETpHYCCKAA MPOTpeccHs. Cymma OeckOHEYHO YOBIBaIOIIEH TeOMETPUYECKON
nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICHOnb30BaHWE MPOTPECCHH  JUIS
pellIeHrs pealbHbIX 3a]a4 MPUKIAIHOTO XapaKkTepa
5 MHoskecTBa U JIOTUKA
MHoxecTBO, omepaluyd Haja MHoXecTBamH. Jluarpammel Oiliepa — BeHHa.
5.1 | IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara Jjisi OIMUCAaHUS pPEeaTbHBIX
MIPOLIECCOB U BJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 | Omnpenenenue, Teopema, Cie/ICTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 31€eMEHT COAEePKAHUSA
1 Yucna v BIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [I[pu3Haku 1eIMMOCTH EeNbIX YHCeT
1.2 CreneHnsb ¢ paiuoHaIbHBIM MOKa3zareneM. CBOWCTBA CTEICHH
1.3 Jlorapudm yucna. JlecaTuyHble U HaTYypajIbHbIC JOrapru(MbI
2 YpaBHEHHs U HEPABEHCTBA
2.1 [IpeoOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTapruPMbI
29 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX CTEIICHU C PAIlMOHATHLHBIM
MoKa3areieM
2.3 [Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazarenpHbIe ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cucremsl JH/IHVeﬁHLIX ypaBHeI;IHfI. Pemenne mnpukiIagHBIX 3a7a4 C IIOMOIIBIO
CUCTEMBI JINTHEHHBIX YpaBHECHUHN
2.7 CHcTeMBbI ¥ COBOKYITHOCTH PAIlHOHATBHBIX YPABHCHHI U HEPABCHCTB
28 [IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHHUI0 MaTeMaTHYECKHX
3aJ1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oyukuus. [lepuonuueckue QyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLHH.
3.1 Maxkcumymbl U1 MUHUMYMBI (QyHKUuu. HaunOosnbllee W HauMeHblllee 3Hau€HHE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.3 [TokazarenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu
3.4 Hcnons3zoBanne rpagukoB GyHKINUHA TSI pEIICHUST YPaBHEHUN U JIMHEWHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKIMA Ui UCCIENOBAaHUS  TPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOpPhIC BO3HHKAIOT NMPHU PEIICHHH 33Ja4 W3 JPYTHX YICOHBIX
MIPEIMETOB M PEAIbHOM JKU3HH
4 Havana marematuueckoro ananmsa
4.1 HenpepsiBable GhyHKITMU. MeTo1 HHTEPBAJIOB 7Sl PEIICHHS] HEPAaBEHCTB
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4.2

[TpousBognas Gpynkmuu. ['eomeTpuueckuii 1 GU3NIECKHUI CMBICT TTPOU3BOTHON

4.3

4.4

4.5

4.6
4.7

[IpousBonHbie 3nMeMEHTapHBIX (GyHKUUNA. DOpMyIbl HAXOXKIEHUS MPOU3BOIHOM
CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIUN

[IpuMeHeHne NPOU3BOAHON K HCCICIOBAHUIO (YHKIUH HAa MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxnenre HanOobIIero 1 HauMeHbIIero 3Ha4eHusl PyHKUUU Ha
OTpE3Ke

IIpumeHneHne Npon3BOAHON JUIsl HAX0XKIEHUS HAWTYUIIEro PEUIEHHs] B IPUKIIAHBIX
3ajayax, A OINpeAesieHUuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMynod wiu
rpaduKoM

[lepBooOpasnas. Tabmuia nepBooOpa3HbIX

HHTerpai, ero reoMeTpudeckuii 1 GU3MYECKUN CMBICI. BhIuncieHne naTerpaia mo
dopmyne Hetotona — JleitOHua
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ITPOBEPAEMBIE HA EI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NPoBEPSEMOr0  OCHOBHOM 00pa30BaTe/ibHOI NMPOrpPaMMbl CpPeIHEro o001ero
TpeOoOBaHMS oOpa3oBaHus

Brnanenue Merogamu J0Ka3aTesbCTB, AJITOPUTMAMM PELIEHUS 337ady;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, NPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIHUPOBATH
o0paTHOE W MPOTUBOIMOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ] MaTEeMaTUYECKOM HHIYKLHH;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKIECHHUS TpU PpELlICHUU 3ajad,

1 OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; yMEHHE
ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, IOJMHOYXECTBO, ONEPALMH Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJisl OIMCaHUs PEAIbHBIX MIPOLIECCOB U SIBJICHUM U MPU PELICHUN
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl Pa3IUIHBIMH
crocob6aMu; UCIONIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM dYmcia, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOLIMI JEIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHUCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
2 CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHIMM: I1OCIIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]laBaThb
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHME ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, hopma
3aliCH KOMIUIEKCHBIX 4KceN (F€OMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH TPUMEPHI  HCIOJIb30BAHMS
KOMILUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMU: Marpuna 2X2 u 3x3,
ONPEAEINTEND MAaTPUILIbl, TEOMETPUUYECKUIM CMBICII ONPEAEITUTEINS

YMmenne OIICpHUPOBATE INOHATUAMH: palVOHAJIIBHBIC, WPpallOHAJIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HCEPABCHCTBA, HNX CHUCTEMBI;, YMCHHC OICPHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXICCTBCHHOC npeo6pa303aHHe, YpaBHCHHUC,
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HEPABEHCTBO, CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMeTpOM; IPHUMEHSATh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (PYHKIIMU, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
¢yHKnyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlIee ¥ HAUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPephIBHAS (QYHKIHMS, aCHMITOTHI rpaduKa
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPUUECKUI U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACTEHHBIHI
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYHCIIATh MPOM3BOJAHBIE CYMMBI, IPOM3BENCHHS, YacTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOUW K TpaduKy
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JEMEHTAapHBIX (DYHKLUIL;
YMEHHE WCIIOJIb30BaTh IMPOU3BOJHYIO JJIsI HMCCIENOBaHUS (YHKIHH,
HAaXOJUTh HauWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUs (DYHKLIUH; CTPOUTH
rpadKu MHOTOWICHOB C MCIIOJIB30BAHUEM arapara MaTeMaTHYECKOTO
aHaJ M3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIYYILIEero
pelieHnsT B MPHUKJIAAHBIX, B TOM YHCJE COLUAIBHO-DKOHOMHUYECKUX H
du3HUecKHX 3a/a4ax; HAXOUTh IO U 00BEMBI QUTYDP C TIOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipio A hepeHnaNIbHbIX ypaBHEHHH

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIus, KOMIo3umus (YHKIWW, JTUHEWHas (QYHKUIUS, KBaJpaTUIHAsS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpUUYecKne (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMM, TMOKaszaTenbHas M Jorapupmuyeckas (yHKIMM; yMEHUE
CTPOUTh Tpa@UKU H3YyYEHHBIX (YHKIMH, BBINOIHITH MPeoOpa3oBaHUs
rpaduKoB (PYHKIUH, HCHIOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHnH 3ajad U3 IpYTuX y4eOHBIX NMPEAMETOB U
3ajJlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U rpauKu QyHKUIUN 1715 peIIeHUs
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HBIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI II0 YCJIOBUIO 33JayM, UCCIEN0BaTh IOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPaBIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJNb30BAaHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTarT

YMenue ONCprUpOBaATh NOHATUAMU: CPCAHCC apI/I(pMeTI/IquKOC, MEaHaHa,
HauOoJIbIIIee U HAMMEHbBIIIEE 3Ha4YCHUA, pasMax, IUCIICPCHU, CTAHAAPTHOC
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OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE W3BJIEKATh, HHTEPIPETUPOBATH
uH(OpMaLNIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYIO CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUH; IPEICTABIATh
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
METO/OB U MJIEKTPOHHBIX CPEJICTB; IpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAaONIONCHNST C TIOMOIIBIO JAWAarpaMM pacceMBaHUs U JIMHEHHON
perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyiy bepryinm, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelnesieHusi ©  IUJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAaHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIETIb H HMHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTaT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKY IUNIOCKOCTSIMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBath MOHATHAME: IUIOMAAL (GUrypsl, 00BEM QUTypHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenune], Mpu3Ma, NUpaMmuia, (Gurypa u MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONIaab
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IIIUHApPA, O00BEM Kyoa,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmMUupaMuabl, MpPU3MbI, OUJIHWHIpPA,
KOHYyca, mIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyieNlbHble OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, QUTYpbl U TOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
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yMEHHE MPUMEHSTh CBOMCTBA F€OMETPUUYECKUX (HUTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACTICHHUS U3y4aeMbIX (PUTyp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulelbHBIH MEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B NPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOJIb30BAaTh I'€OMETPHUYECKUE OTHOLICHHS
IPY PEIICHHUH 33]]a4; HAXOAUTh T€OMETPHUUECKHE BEINYNHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4EeOHBIX IPEIMETOB U
U3 peaJbHOM >KU3HU, YMEHHE BBIYUCISATH I'€OMETPUYECKHE BEITMYMHBI
(mHa, yrous, IUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIE (POPMYIIBI U METOIBI, B TOM YHCIIE: IUIOLIA/lb TTOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYCa, [MJIMHIPA, IUIomanas chepsl; 00béM Kyoa,
IPSIMOYTOJIBHOTO  TTapaiyIeenuIe/ia, MHUPaMUIbl, MPU3MBI, LIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIICHNE 00BbEMOB MOTIOOHBIX QHUTYP

YMeHue onepupoBaTh MOHATUSAMHU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOpa IO Oasucy,
CKaJIIPHOE IPOMU3BEICHHE, BEKTOPHOE IIPOM3BEIACHHME, YIOJl MEKIY
BEKTOPAaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIA U KOOPIUHATHBIA METOJ
JUId pELIeHHUs TEeOMETPUYECKUX 3aJad M 33Jad JpYrux Yy4yeOHbIX
IIPEAMETOB

YMenue BbIOMpATh TMOAXOMAMIMKA METOA JJIsi PpelICHUs 3a/1a4H,
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKU B M3Y4YCHUHU IPUPOIHBIX W
OOILIECTBEHHBIX MPOLIECCOB M  SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU
MaTEeMaTU4YeCKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJIbHOHM cTereHu. [[eficTBHsI ¢ apuMETHICCKUMH
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenbp ¢ nenbiM mokazateneM. CTeneHb C PpalUMOHAIBHBIM I1OKa3aTeIeM.
CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC,
apKTAHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHble U HATYpaIbHbIC JOTapu(MbI
JlelicTBuTenbHble uucia. ApudpMmeTnyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TNMPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHU
1.8 [IpeobOpaszoBanHue BeIpaKeHUI
1.9 KomiiekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenabHble U JIOTapUPMUUECKIE YPAaBHEHHUS
2.5 Ilenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTemsl JIMHEWHBIX ypaBHEeHUN. OnpeenuTenb MaTpULIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocobbl 3ananus ¢GyHkuuu. I'paduk dynkuuu. B3anmHo oOparHble
¢ynkuuu. YétHele u Heu€éTHBIe GyHKUMU. [lepuoauueckue GyHKINM
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymu QyHkmm.
39 [IpomexyTkn 3HaKonmocTostHCTBAa. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosblliee u HauMeHbIIee 3Hau€HHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas QyHKIMS C HaTypaJbHBIM M LI€JIbIM MokazareieMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINHU, UX CBOMCTBA U IrpaduKH
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Toukm paspeiBa. AcumnToTel rpadukoB ¢GyHKumuid. CBolicTBa (QYHKIWH,

36 HEINPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHuUs IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruuecKkas mporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (HYHKIUN
[IpumeneHune NpPoOU3BOIHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 sKCcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHUS (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHokecTBO, onepanuy HaJ MHOXKecTBaMu. [{uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Marematnka. AnreOpa u Hadasia MaTeMaTU4eckoro ananusa; 10 kimacc. yriayOneHHoe
obyuenue Mep3msik A.I'., Homuposckuii [[.A., [Tonsko B.M.; nmox pegakuueit
[Momonsckoro B.E. O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO M31aTeIbCKUil IICHTP
«BEHTAHA-T'PA®y; AkimmonepHoe obmiectBo «M3natenbeTBo «IIpocBerieHue

* MaremaTuka. Anrebpa v Hayajia MaTeMaTHIeCKoro aHanusa; 11 kiacc. yrimybiaeHHoe
obyuenue Mep3msik A.I'., Homuporckuii [[.A., [Tonsko B.M.; nmox penakiueit
[Monmonsckoro B.E. O6miecTBoO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO M31aTeIbCKUil IICHTP
«BEHTAHA-T'PA®y; Akimmoneproe obmiectBo «M3natenbctBo «IIpocBerieHuey
Maremaruka. MatemaTrka: anredpa ¥ Hayaia MaTEMaTHIECKOTO aHAIIN3a, TEOMETPHSL.
Anre0Opa u Havajla MaTeMaTUYeCKoro ananu3a; 10 kimacc. 6a30BbIiA U YTITyOJICHHBIH YPOBHU
C.M.Huxounbsckwuii, M.K.IToranos, H.H.Pemernukos u ap. AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo «lIpocBemienue»

Maremaruka. MaremaTika: anredpa ¥ Hadajaa MaTeMaTHYeCKOTO aHAJIA3a, TEOMETPHSL.
Anrebpa u Hauana MaTeMaTH4ecKoro aHanusa; 11 kimacc. 6a30BbIil ¥ yriyOJIeHHBIA YPOBHH
C.M.Huxonbsckuit, M.K.IToranos, H.H.PemernukoB u ap. AKiionepHoe 00IIeCTBO
«M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
bubaunorexa LIOK https://m.edsoo.ru/
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