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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOpPOHBI, OH oOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y JUis H3y4eHHs BCEX E€CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
0o0y4aromuxcsit Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecss OBJAJIEBAIOT YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKd, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS IKOHOMUKH M OOIIECTBEHHOW >KW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEPAaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIMMHUCA MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meroauku o0ydeHHs anredpe M HayajgaM MaTEeMaTHYECKOrO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEpKaTEIbHO-METOAUYECKHe JHUHUM: «Uucna u BblUKCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOANYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra ¥ IOCTENEHHO HACHIASCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTHUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIENb pPEaJbHOU
CUTyallud, TMPUMEHATh 3HAHMS, TMOJTYYEHHBbIC NMPU HM3YYEHHUH Y4EeOHOro Kypca, AJs peIieHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHONH MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CognepxxarenpHO-MeTOIMYECKass  JHHUSA — «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero obimiero oOpa3oBaHus 0coOoe
BHUMaHue yjaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONIb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0oTaTh C MAaTEMATHUECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroUIMMCsi MHOXECTBAa HATypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSIIOTCS MHOXECTBOM KOMIUIEKCHBIX uucell. B KaxaoM 3 3THX
MHO>KECTB PaCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECKUe 3a/1auu U Olepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHME OCTAaTKAMH HAa MHOXECTBE IIeNIbIX YHCEN, O0cCoOble CBOMCTBA
paIoOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaliy, a TAaKKe M3BICUYCHUE
KOpHSL  HAaTypaJlbHOW  CTENIEHM HAa MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJIb3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI JIJIs1 PEIICHUS PA3IMYHBIX 33729 (OpMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH pealbHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIHA.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynprare o0ydaromuecs: OBIaIeBalOT
pa3IMYHBIMM ~ METOJAAMHM PEIICHUS paAlUOHAIbHBIX, HPPALMOHABHBIX, IIOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
copepxanux mapamerpbl. [lomydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIATHBIX 3a7a4 U 3a7a4 Ha HAXOX/IEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TaKKE BBIPAKEHUH,
colepxammx creneHu u Jjorapudmel. bmaromaps usydeHuio anaredpandeckoro marepuana
MPOUCXOJIUT JalibHEllllee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIIUICHUS
oOy4aromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PACCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npesyiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUST MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MeperuieTaeTcs ¢
JpYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1  Marepuana. V3ydeHue  CTENeHHOW, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUH Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHWUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY Pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJTYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B pazIu4HON (opme:
aQHAJTMTUYECKON, TrpadudecKoii u clIoBecHOHW. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AIlWU,
WCIIOJIb30BaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJHBIX 33J]1a4, JOCTYIHBIX 00Yy4YaroluMCs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM W YCKOpEeHHs ImpoueccoB. JlaHHas coziepxaTeinbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COI[MATbHO-DKOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAss JHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeJyiaraloT Haumbosiee
YHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX MPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIeMycs IOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIONb30BaTh €ro JUIsl BBIPAXKEHHUS CBOMX MbIciei. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKW KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOrOCTb
000OCHOBaHMUN ¥ CJE€IOBaHHE ONpeAeNEHHBIM TpPaBUJIaM IOCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYECKOTO  MOJCIHUPOBAHHUSA, KOTOpPbIE  MPHU3BAaHbI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHbIX CHUTYalluid, HCCIEJOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIyYeHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbI B KKl W3 PA3[EIOB MHPOrPAMMBI,
MOCKOJIPKY BECh MaTepuall yueOHOTO Kypca MIMPOKO MCTOJIB3YeTCs NSl PEIICHUS MPUKIIATHBIX
3apad. [lpu pemieHuMM peanbHBIX MPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUEHUSI BCEX TeM yu4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henenwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS pEIIeHUs IPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepalyy C JECUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEUCTBUTEIBHOIO YHMCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS 1EeTbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHoroumnens! ¢ nensiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3zoBaHys YKCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Martpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOWCTBA, BBIYUCIEHHE €T0
3HA4YEHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMbI JIMHEHHBIX ypaBHEeHUN. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

IlocTpoeHre MareMaTHYEeCKUX MOJEJIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPAaBEHCTB K PEIICHHI0 MaT€MaTHYECKMX 3aJad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HHU.

DOyHKUUH U rpadpuKu

Oyukius, crnocodbl 3amaHus QyHkiuu. B3anmuao obOpatHblie (yHkimn. Kommosuiums
byakuuid. ['paduk Gyakuu. InemeHTapHblie TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhie QyHKUUU. [lepuogmueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (yHKIIMU. HanOombiiee U HauMeHbIIEe
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTenmeHu Kak (PyHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBaroIias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH eOMETPHUECKON MPOTrPECCUU.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMH u UX cBoiicTBa. Toukw paspbiBa. ACHUMOTOTHI TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJOB I PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (YHKIIUM JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETPUUECKUN U (GU3NIECKU
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIUH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, Onepaly HaJ, MHOXECTBAMU M WX CBOMcCTBa. Jluarpammbl Ditnepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAHUS PEaTbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

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

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEJIBIX YHCEll,
HaunOospmmi oot nemutens (nanee — HOJl) m Hanmensiiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, ailropuT™Ma EBKIHIa /715 pemieHus 3a1a4 B METbIX YUCTax.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl JJsl pelieHus (GU3NYeCKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYHNHOCTEH  PallMOHAIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEATbHOM JKW3HW, HMHTEPIPETALus IOIy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pELICHUS YypaBHEHUW H HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOIHON K MCCIIET0BAaHUIO (YHKIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOTO (GOopMysol uiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUUYECKHX TeJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHMCKOro OOIIECTBA, MPEACTABIEHHUE O MaTEMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3TUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKUM U AESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHHi, pacCyXIeHUH, BOCIPUUMYHUBOCTb K
MaTEeMaTUYECKUM acTieKTaM Pa3UnYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gunyeckass akTUBHOCTb),
(bu3nYeCcCKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHON M COLMAIBHOM Cpelbl, OCO3HAaHUE
00aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHus 3ajad B 00JacTU OKpY’KaloLeil cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl Pa3BUTHSI LIMBUIIM3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POEKTHYIO M UCCIIEN0BATEIbCKYIO NEATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OObEeKTa, SBJICHUS, IMPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAKKE BbIIBUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THIIOB, AaHAJU3UPOBATbh,
CHUCTEMaTH3UpOBaTh W HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/I1b, SMOLHOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

NpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NpPH PpEIIEHUH 3a/lauld, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIaHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsI Pe3ysibTaToOB JESATENIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PAaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEro0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TTEPUOIMUECKas
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YKMCIO, MHOYKECTBA pallMOHAJIBHBIX U JAEHCTBUTEIbHBIX
YHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpaBWa OKPYIJICHHs, NMPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOZHO ONEpPUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNs JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHON CTENECHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTelIeM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, JNECATHUUHbIE U HaTypajbHbIE
JorapudMmBl;

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHUCIOBOIO
apryMeHrTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

INPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOTOUWIEHA, MPUMEHSTh JEeJIeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy n treopemy Buera s pemenns 3anad;

CBOOOJTHO ~ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIa,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIeIUTENN A PelieHus
CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH pPEajbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHENHBIX YPAaBHEHMM, HCCIEI0BaTh IIOCTPOEHHBIE MOJEIN C IOMOUIbI0 MAaTpUll U
OINpEAEINTENEH, UHTEPIIPETUPOBATH ITOIYYEHHBIN pPE3yNIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHMsS YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
paloHaIbHBIM IIOKA3aTENEM;

UCTOJIb30BaTh  CBOMCTBA  JIOrapu(MOB [UId MpeoOpa3oBaHMs  JIOTapuPMUUIECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pEeaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3aJadyM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHble (QYHKUIUH, KOMIO3UIUSA (yHKIMHA, rpaduk (YHKIWUU, BBIIONHATH 3IIEMEHTApHbIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOXKECTBO 3HAaYECHUM
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUAMHU: YETHBIE M HEUYETHbIE (PYHKLIMM, NEPUOAUYECKUE
(GyHKINU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATYpaJbHBIM M IENIBIM ITOKa3aTeleM, rpaduk
KOPHS N-0 CTETIeHU KaK (YHKIIUU OOpaTHOM CTENICHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMH: TOKa3aTelibHas W jorapudmuyeckas QyHKIUH, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Irpa@uku (QyHKUMNA A7 HUCCIEeIOBaHUS IPOLIECCOB U 3aBUCUMOCTEH Npu
pelIeHnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKHU3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apudmeThyeckas U reoMeTpuuecKas Mporpeccus,
OeckOHEUHO yObIBaroIlasi reOMEeTpUUecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 33/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  OMNEpUpPOBaTh IMOHATHUSMHU:  IOCJIENOBATEIBbHOCTb, CIOCOOBI  3a/laHus
MOCIIe0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peIIeHHs 3a/1a4;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMHU: TIepBas W BTOpas TNPOM3BOJAHBIE (YHKIIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUUCIIATh IMPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YAaCTHOIO M KOMIIO3UIMH JBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallUU HaJl MHOXKECTBAMU;

UCTIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar i ONUCAHHs PeaJbHBIX MPOIECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh IMOHATHSAMM: OIpPEIENIeHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOyuenus B 11 kJacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEeMaTHYECKOr0 aHaJIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W 1EJI0€ YHCIO, MHOXXECTBa
HaTypaJbHbIX U LIEJBIX YHCEJI, UCIO0Ib30BATh NMPU3HAKK AeauMocTH nenbix yucen, HO u HOK
HaTypaJbHbIX YHCEI JJIs PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJTHO OTEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alTUCHIBATh HATYypaJbHBIC YHCIIA
B Pa3JIUYHBIX MO3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TPUroHOMETpHUYEcKoil dopme,
BBITOJIHATH apUPMETHIECKHE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IIOKa3aTelbHblE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1€PEX0JIOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHMEHSTh
HEo0X01uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPHUPOBAThH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUH U HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-CIICICTBHUS, HAXOJIUTh PEUICHUSI CUCTEMBI H COBOKYITHOCTEH
palMOHANBHBIX, HMPPAMOHANBHBIX, TIOKA3aTeNbHBIX W JIOTapU(PMHUECKUX YpaBHEHHHA W
HEPaBEHCTB;

pewiath palMoOHalIbHbIE, HPPALMOHAJbHBIE, [IOKa3aTelbHble, Jorapupmuyeckue u
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINe MOIYIIH U TTapaMeTPhI;

NPUMEHSATH TpaguuecKue METOIBI TSl PEIICHUsT YpaBHEHUH 1 HEPABEHCTB, a TaKXKe 3a/1a4
C MmapaMeTpamu;

MOJICIUPOBATh pEAIbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTABIATh BBIPAKECHMS,
YpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4yd, HCCIEIOBATh TOCTPOCHHBIC
MOJIENTN C MCTIOJIB30BAHMEM allapaTa ajareOpsl, HHTEPIPETHPOBATH TMOTYUYEHHBIN pe3yIbTar.

DyHKIUH U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULUHU (DPYHKIHI C MOMOIIbIO 3JIE€MEHTAPHOI'O HCCIEAOBAHUS U
CBOMCTB KOMITO3ULINU ABYX (PYHKIIMIA;

CTPOHWTh TeOMETpUYEeCKHe o00pa3bl YpaBHEHHWH W HEPAaBEHCTB HA KOOPJAWHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATh QYHKIMM U1 MOJETUPOBAHMS U UCCIEIOBAHUS PEAIbHBIX IIPOLIECCOB.

Hayana maTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOM3BOJIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAUMEHbIIIEE 3HaUeHHs (PYHKIMY HEIPEPHIBHON HAa OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHUS HAMIYYIIEero PelieHus] B TMPUKIAIHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYHCIATH WHTErpain mo Qopmyne HprootoHa-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pelaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIHAIBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa, CpeacTBaM MaTEMaTHYECKOI'O aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
6 TpuronomeTpuueckue BIpaXKEHUs U ) |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 |
TpuronomeTpuueckre HEPaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u niensle yucna 10 1
Cuctemsl palluoOHAIBHBIX, HPPAITTOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

€ro CBOICTBa

10 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema Ka
n/n eMa ypo Bcero KOHTI%O'HBHHe Tpakr 6nqec1me U3YYeHUS o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
1 MuosKecTBO, OneparH Han 1 https://m.edsoo.ru/1255£795
MHO»ECTBAMHU U UX CBOICTBA
2 Juarpammel Diinepa-Benna 1 https://m.edsoo.ru/83bfefds
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOTO anrapara s 1 https://m.edsoo.ru/balad981
peuieHus 3anay
PaunonaneHble uncna.
4 OGHKHOBEHEBIC I ACCATITIHBIC 1 https://m.edsoo.ru/c6418b52
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE 1podu
PanmonanbsHbie uncna.
5 OOBIKHOBCHHBIC M ACCATHHHEIE 1 https://m.eds00.ru/673172bf
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MepHOANYECcKHe poou
6 Ipmvernerie 1podeit u npoueHTos 1 https://m.edsoo.ru/cbd8277d
JUTSL peIIeHUs TPUKIIATHBIX 3a/1a4
7 IIpumenenne npobeit 1 NPONEHTOR 1 https://m.edsoo.ru/b4e2811{d
JUIS pellieHUs IPUKJIAIHBIX 3a/1a4
JlelicTBUTENbHBIC YHCTIA.
8 PanmonaneHble 1 HppallOHAIIBHBIE 1 https://m.edsoo.ru/14c4868a
qucia
9 Apunq)MeTquCKHe OTepattiH ¢ 1 https://m.edsoo.ru/abc2d62f
JEHCTBUTEILHBIMU YU CIIAMA
10 Mozystb NEHCTBHTENHHOTO THCTA U 1 https://m.edsoo.ru/37b24378



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378

11

[TpubnuxEHHBIC BRIYUCIICHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

https://m.edsoo.ru/d83a96ca

12

OCHOBHBIC METO/bI PEIICHHS LIENIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

https://m.edsoo.ru/99b5ac47

13

OCHOBHBIC METO/IbI PEIICHHS LIENIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/143d7cal

14

OCHOBHBIE METO/Ibl PELLICHHS LIENbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

https://m.edsoo.ru/e3d2ad84

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOWICH
¢ ocratkoM. Teopema besy

https://m.edsoo.ru/1c7albas

16

MHOTOYJICHBI C IEITBIMH
kodpunmentamu. Teopema Buera

https://m.edsoo.ru/ff149ca8

17

18

Pemenne cucteM TMHEHHBIX
YpaBHEHUI
Pemenne cucrem TUHESHHBIX
ypaBHEHUH

https://m.edsoo.ru/55fa9bfa

https://m.edsoo.ru/1c76cbca

19

20

21

Marpuiia cucTeMbl TUHEUHBIX
ypaBHeHU. OnpeaennuTenb MaTpULbI
2x2, ero TeOMETpUYECKUIN CMBICI U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS

Onpenenurenb MaTpUIbl 2X2, €ro
reOMETPHUECKUIT CMBICT U CBOMCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

[Ipumenenue onpenenuTens s
pPELIEHHS CUCTEMBI JIMHEMHBIX
YpaBHEHUU

https://m.edsoo.ru/ee5c2192

https://m.edsoo.ru/b128febl

https://m.edsoo.ru/f67bed83



https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192
https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83

22

Pemenuie npukiaaHbIX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/aa76¢e19a

23

Pemenuie npukiaaHbIxX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHU

https://m.edsoo.ru/e49a9dc1

24

25

26

KonTponbHas pabora:
"PanionanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHHUH"

OyHKIHSI, CIOCOOBI 3aJaHus
¢byukuu. Bzaumuo obpaTHbie
¢bynkuuu. Kommosumms ¢yHKIui
I'padux GpyHkumu. DneMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKIUN

https://m.edsoo.ru/5b4ba92e

https://m.edsoo.ru/3572687c

https://m.edsoo.ru/18c5661b

27

28

OO0acTh onpenesIeHus] © MHOKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkumm.
[TpomexyTKH 3HaK MMOCTOSTHCTBA
UETHbie 1 HEUETHBIE PYHKITUH.
[lepuonnueckue GyHKINU.
[TpoMexkyTKM MOHOTOHHOCTH
byHKIIUHU

https://m.edsoo.ru/69a4e756

https://m.edsoo.ru/71218abf

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
Haubosbiee u HanMeHbIIIEE
3HaueHUE (PYHKIIMH Ha IPOMEXKYTKE

https://m.edsoo.ru/78811d9e

30

31

Jlunelinas, KBaJpaTu4Has U JIpoOHO-
JTUHeHas pyHKIUU

DJIEeMEHTAapHOE UCCIEIOBAHUE U
oCTpoeHHe rpauKOB ITUX HYHKIUN

https://m.edsoo.ru/dfa228e8

https://m.eds00.ru/75¢82289

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpoeHHE IpadUKOB ATUX QYHKIUN

https://m.edsoo.ru/44e7e845



https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845

33

34

CreneHb C LEJIbIM IT0Ka3aTeIEM.
bunom HeroTona
CreneHsn C LEIBIM IT0KA3aTEIEM.
bunom Herotona

https://m.edsoo.ru/6364696a

https://m.edsoo.ru/1933a74a

35

Crenennas GyHKIUS ¢ HATYpaJTbHBIM
U LEJILIM IToKa3aTeeM. E€ cBolicTBa u
rpaduk

https://m.edsoo.ru/b2a46ef9

36

37

Kontponbnas padota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapux”
Apudmernuecknii KOpeHb
HATypaJIbHOM CTETIEHU U er0 CBOMCTBA

https://m.edsoo.ru/24¢794c5

https://m.edsoo.ru/bdc5ac39

38

Apudmernuecknii KOpeHb
HaTypaJIbHOM CTETIeHH U ero CBOMCTBA

https://m.edsoo.ru/25f7722

39

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPOKECHHH, COJEPKALIUX CTETICHU U
KOpHU

https://m.eds00.ru/3673781c¢

40

IIpeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUI, COIepKalllUX CTEIIEHU U
KOPHH

https://m.edsoo.ru/dea3b98e

41

ITpeoOpa3oBaHus YUUCIOBBIX
BBIPAKEHUI, COIepKalllUX CTEIIEHU U
KOPHH

https://m.edsoo.ru/1b14b4d6

42

WppaunoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
UppalMOHAIBHBIX YPaBHEHHH

https://m.edsoo.ru/26ad77de

43

HppaunoHansHble ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
UppalMoOHATBHBIX YPaBHEHHH

https://m.eds00.ru/al276618

44

WppaumoHansHble ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
UppalMOHAbHBIX YPAaBHEHHH

https://m.edsoo.ru/b2578{49



https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5
https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUHN

45 - https://m.edsoo.ru/87b79¢e5d
UPPaIlMOHATLHBIX YPaBHEHUI
P

46 ABHOCHIBHBIC TIEPEXOILI B PEHICHHH https://m.eds00.ru/4bb9262¢
HUPPALMOHATILHBIX YPaBHEHUN
PaBHOCHIBHBIE IEPEXOIBI B PELIEHUH

47 pexol E https://m.edsoo.ru/4ed62431
UPPaIMOHATLHBIX YPaBHEHUI
P

48 ABHOCHIIBHBIC LICPEXO/IbI B EemeHHH https://m.edsoo.ru/da65eaac
HUPPAMOHATILHBIX YPaBHEHUN
CaoiicTBa 1 rpauK KOpHS n-ou

49 CTETIeHH KaK (PYHKIUN 0OpaTHOM https://m.edsoo.ru/2aeca9lf
CTEIEeHHU C HAaTYpaJbHBIM [TOKa3aTeaeM
CoiicTBa u rpaduk KOpHS N-0if

50 CTENeHU KaK (PyHKIMHU 0OpaTHOU https://m.edsoo.ru/942e9baf
CTCTICHH C HAaTYPaJbHBIM ITOKa3aTeIeM
Kontponbnas padota: "CBoiicTBa u

51 rpaduk KOpHS N-Oi CTENEHHU. https://m.edsoo.ru/21f372b4
WppanmonanbHble ypaBHeHUs"
Crene

52 Hb € paHHO..HaHB?HM https://m.edsoo.ru/92cdb3eb
IoKasaTelieM U €€ CBOMCTBa
CreneHs ¢ pallMoOHAILHBIM

53 ¢ patl O.. N https://m.edsoo.ru/b3e63dd3
IIOKa3aTelieM U €€ CBOMCTBa

54 Crenens ¢ paHHO..HaHB?HM https://m.edsoo.ru/c688a2e5
IoKasaTelieM U €€ CBOMCTBa
IToka3arennHas K, eé

55 N bynKums, https://m.edsoo.ru/e54932a2
CBOMCTBaA U rpaduK
Hcnons3oBanne rpaduka KLU

56 pad N bynku https://m.edsoo.ru/ac2f6e85
JUTSL PEIICHUsT ypaBHEHUH
Hcnonp3oBanue rpaduka KIIAHU

57 rpad N (bynKu https://m.edsoo.ru/e59ed2el
JUISL peIlIeHUs] ypaBHEHUH
[TokazarenpHbIC ypaBHEHUSI.

58 OCHOBHBIE METO/TbI pEIIECHUS https://m.edso0.ru/66434be6

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ



https://m.edsoo.ru/87b79e5d
https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2
https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6

IlokazarennHBIC YpaBHCHMUA.

59 OCHOBHBIE METO/BI PELLIEHUS https://m.edso0.ru/2b55a65f
MOKa3aTeIbHbIX YPAaBHEHUM
[TokazarenabHble ypaBHEHUSI.

60 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/ca5b5663
MOKa3aTeIbHbIX YPAaBHEHUM
KonTponbHas pabora:

61 "ITokazarenpHast PYHKIIHS. https://m.edsoo.ru/981bd484
[TokazatenbHble ypaBHEHUS"

62 Jlorapugm uncna. Cpoiictsa https://m.eds00.ru/6996b38a
norapudma

63 Jlorapum wncna. Cotictsa https://m.eds00.ru/32¢74b52
smorapupma
Jlorapudwm gucna. ColicTBa

64 https://m.edsoo.ru/9ce4e695
smorapupma

65 JLeCATHYHEIC H HATYpATIbHbIC https://m.edsoo.ru/b83ab9f5s
sorapupmMsbl

66 JleCATHUHbIC 1 HATYPATbHbIC https://m.edsoo.ru/dd5c15f2
sorapupmsl

67 Ipeodpasosanue Bhipaxemmii, https://m.edsoo.ru/e89a71d1
coJieprKalIux Jorapudmbl

68 Tpeobpasosanue sbipaxeHui, https://m.edsoo.ru/b54bf4ab
COJIEp>KaIIMX JorapudMbI

69 Tpeodpasoanue Bhipaxemnmii, https://m.edsoo.ru/e4e7668f
coJIep>KalIuX Jorapudmol

70 Horf,l pudmiecKas ysKius, e& https://m.edsoo.ru/c73dac79
CBOICTBa U rpaduk

71 Horfl pugmuIccKas ymica, ¢¢ https://m.edsoo.ru/8f13{8a4
CBOMCTBaA U rpaduK

72 Henonssosarme rpaguka dymkimm https://m.edsoo.ru/4fd8798b

JUISL pELIeHUs] ypaBHEHU I



https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1
https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b

73

74

75

76

77

Hcnons3oBanue rpaduka GyHKIUN
JUIsl peLIEHUs] YPaBHEHUN

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX ypaBHEHUI

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIC METOJIbI PEILICHUS
norapuMUYECKUX ypaBHEHUI

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHbBIE METO/1bI PEeILICHUS
Jorapu(pMHUUECKUX YpaBHECHUN
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu()MUYECKUX YpaBHEHUH

https://m.edsoo.ru/dc551efd

https://m.edsoo.ru/24475d87

https://m.edsoo.ru/754b14c8

https://m.edso0o0.ru/96138576

https://m.edsoo.ru/87¢45ab8

78

PaBHOCHIIBHBIE IEPEXObI B PELICHUU
norapu()MUYECKUX ypaBHEHUI

https://m.edsoo.ru/23de51d3

79

KonrponbHas pabora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapupmuueckue ypaBHeHuUs"

https://m.edsoo.ru/85a69d2¢c

80

81

Cunyc, KOCUHYC, TAHT'€HC U
KOTAHT€HC YHCIIOBOTO apryMEeHTa
CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIOBOTO apryMeHTa

https://m.eds00.ru/5353993d

https://m.edso00.ru/467176b5

82

83

84

85

ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC
YHCJIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,
OIIpeEIEHUE TPUTOHOMETPUUECKHUX
(GyYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckass OKpyKHOCTb,
OIIpeAEIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMH YKCIOBOTO apryMeHTa

https://m.edsoo.ru/3bd79b2b

https://m.eds00.ru/e588666f

https://m.eds00.ru/8732a6b8

https://m.eds00.ru/8985f318



https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8

OcCHOBHEBIE TPUTOHOMETPHUYCCKUEC

86 https://m.edsoo.ru/1876a71f
bopmyIbI

87 OCHOBHBIC TPHTOHOMETPHHICCKHE https://m.edsoo.ru/ba6b3e3e
hopmyIIbI

88 OCHOBHEIE TPHTOHOMETPHIECKHS https://m.edsoo.ru/9ed2eee4
bopmyIbI

&9 OCHOBHEIE TPHTOHOMETPHIECKHE https://m.edsoo.ru/6acdea85
hopmyIIbI

90 IIpeobpasorarme . https://m.edsoo.ru/e73bfc21
TPUTOHOMETPUUYECKUX BBIPAKECHUN

91 IIpeobpasorarme . https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUUYECKUX BBIPAKECHUN

92 IIpeoGpasorane . https://m.edso0o.ru/294de3d6
TPUTOHOMETPUUYECKUX BBIPOKCHUN

93 IIpeobpasorarme . https://m.edsoo.ru/8a7943db
TPUTOHOMETPUUYECKUX BBIPAKECHUN

94 Pemenne EPHFOHOMeTp HHCCKHIX https://m.edsoo.ru/8bda54be
ypaBHEHUH

95 Pemenne EpHrOHOMeTqueCKHX https://m.edsoo.ru/3b3fcef4
ypaBHEHUM

96 Pemenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/16233155
ypaBHEHUM

97 Pemenne TpHrOHOMeTp MHCCKIX https://m.edsoo.ru/c7eedb68
ypaBHEHUH

98 Pemenne EpHrOHOMeTqueCKHX https://m.edsoo.ru/17efeea?
ypaBHEHUM

99 Pemenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/c7fa9769
ypaBHEHUH

100 Pemenne TpuroHoMeTputiecKkux https://m.edsoo.ru/452282d8

YpaBHEHUU



https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21
https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
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https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
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https://m.edsoo.ru/452282d8

KonTponbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U https://m.edsoo.ru/e5¢9dblb
TPUTOHOMETPUUYECKHE ypaBHEHUS"
IlocnenoBaTenbHOCTH, CIIOCOOBI

102 3aJIaHUS IIOCJICI0BATEILHOCTEH. https://m.edsoo.ru/15f53b52
Meto MaTeMaTHYeCKON MHIYKIIMT
MOHOTOHHBIE U OTPAHUYECHHBIE

103 nocJsenoBareabHOCTH. McTopus https://m.edsoo.ru/8b284 1f5
aHaM3a 0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus https://m.edsoo.ru/7125ba54

105 ['eomeTpuueckas nporpeccust https://m.edsoo.ru/9eladeff

106 becroneuno yopiaiomas https://m.eds00.ru/9b6297a8
reoMeTpuyecKast Iporpeccus

107 Cymma 6eCKOHe:{ HO yObIBaromCH https://m.edsoo.ru/6a2f764b
T€OMETPUUYECKON MTPOTPECCUH
JIMHENHBIN N SKCTIOHEHITNATbHBII

108 poct. Yucino e. Dopmyiia cIoxHbIX https://m.edsoo.ru/7c496ecl
MIPOIICHTOB
JIMHENHBIN 1 SKCTTIOHEHITNATbHBII

109 poct. Hucno e. @PopMyiia CI0KHBIX https://m.edsoo.ru/2e3b6£82
MIPOIICHTOB
Hcnons3oBanue nporpeccun 1uist

110 peLIeHus peallbHbIX 3a1a4 https://m.edsoo.ru/8431614d
MIPUKIIATHOTO XapaKTepa

111 ,ISOHTP oMBHas pabora: " https://m.edsoo.ru/edcc3c8f

[TocnenoBaTenbHOCTH U MPOTPECCUN

112 HenvpepHBHHe (pyHKIMM 11X https://m.edsoo.ru/c713449d
CBOICTBa

113 Totka paspeisa, A(iHMHTOTH https://m.edsoo.ru/72834b6d
rpadukoB QpyHKUINN

114 CBoiiCTBa (yHKUMIT HENPEPHIBHAIX HA https://m.edsoo.ru/518fd95d

OTPEC3KC



https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52
https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d

CpoiicTBa yHKIIUN HETIPEPHIBHBIX Ha

115 https://m.edsoo.ru/6aa2242¢c
OTpe3Ke

116 Metoz uHTepBAOB M pelieHus https://m.eds0o0.ru/983c4bf7
HEPaBCHCTB

117 MeTo HHTEpBAIOB Allst PELICHN https://m.edsoo.ru/79dcc343
HEPABCHCTB

118 Meron unTepBaos A pemeHus https://m.edsoo.ru/42262dbf
HEPaBCHCTB

119 HpHMer HHE CBOMCTB HETIPEPLIBHBIX https://m.edsoo.ru/ca96725f
GYHKIUH 1715 pereHus 3a1a4

120 HpHMer HHE CBOMCTB HEIPCPLIBHBIX https://m.eds00.1ru/17286267
GYHKIUH 1715 pereHus 3a1a4

121 IlepBas n BTOpas MPOM3BOHBIC https://m.edso0o0.ru/a966531b
byHKIIUU

122 Onpenenene, I‘COME‘, TprHcckun https://m.edsoo.ru/bfb748bl
CMBICJI IPOU3BOTHOM

123 OHpeHeHeHH? > rsiraeckit oMEICH https://m.edsoo.ru/4c2b1416
MIPOU3BOTHOM

124 YpasHeHue kacaTebHOM K rpapuKy https://m.edsoo.ru/bfc1b543
byHKIIH

125 YpapHeHHe KacaTenkHOi K rpaduKy https://m.edsoo.ru/912be4f3
byHKIIH

126 HpomB?HHHe HICMCHTAPHBIX https://m.edsoo.ru/3226affc
byHKIUH

127 HpOHBB?HHLIe HIEMEHTApHbIX https://m.edsoo.ru/87a618a5
byHKIHIT

128 Tpoussonwas cymmeL, HpomBeﬂei{m{’ https://m.edsoo.ru/26fa41b9
YaCTHOTO M KOMITO3UIIUU (YHKITUI

129 Tpoussonnas cymmer, npommneim;{, https://m.edsoo.ru/44876d3a
YaCTHOTO M KOMITO3HUIINY () yHKITHI

130 TIpou3sBONIHaA CyMMEI, IPOM3BEACHH, https://m.edsoo.ru/3984aa6¢

YaCTHOT'O M KOMITO3UIIMU (QYHKIUN



https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5
https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c

131 Kontponbnas padota: "[IponsBognas” 1 1 https://m.edsoo.ru/cd83e15d
[ToBTOpeHue, 0600mIEeHNE,

132 CUCTEMaTHU3all1s 3HAHUM: 1 https://m.edsoo.ru/aecb94ba
"YpaBHenus"

133 HosTopeue, 0606meHI:Ie’,, " 1 https://m.eds00.ru/6¢985843
cucTeMaru3anus 3HaHui: "OyHKIHMH

134 Hrorosast KoHTpoOJIbHAsI paboTa 1 1 https://m.edsoo.ru/4b13ba64

135 HToroBasi KOHTpOJIbHAsL paboTa 1 1 https://m.edsoo.ru/df719817

136 HosTopenme, 0606meHI:Ie’ 1 https://m.edsoo.ru/48271c3c
CUCTeMAaTH3aIHs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME



https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
/o Tema ypoka Beero Konrpoabsnbsie IIpakrnuyeckue fll3y‘lel-ll/lﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype

[IpuMeHeHne nNpou3BOIHON K

1 HCCIIeI0BaHMIO (DYHKIIMI Ha 1 https://m.edsoo.ru/72b24£d7
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne Npou3BOIHON K

2 UCCIIeIOBaHMIO (GYHKIIUH Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTB ¥ IKCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

3 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

4 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
[IprMeHeHne nNpou3BOIHOM K

5 UCCIIeIOBaHMIO (YHKIIHI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

6 MCCIIeI0BaHUIO (DYHKIIMI Ha 1 https://m.edsoo.ru/d4a7b61{7
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxaenre HanOOJIbIIEro 1

7 HauMEHBIIIEr0 3HAUCHUS 1 https://m.edsoo.ru/4c15f33d
HENpPephIBHON (DYHKITUU HA OTPE3Ke
Haxoxxaenre HauOobIIIero u

8 HauMEHBIIIEro 3HaUCHUSI 1 https://m.edsoo.ru/a4f28db4
HENpPephIBHON (DYHKITUU HA OTPE3KE
Haxoxxaenrne HauOoMbIIIEero u

9 HAaUMEHBIIEr0 3HAYCHUS 1 https://m.edso0.ru/36697f39

HENpepbIBHON (PYHKIIMU HA OTPE3Ke



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39

10

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIUU HA OTPE3Ke

https://m.edso0.ru/77268c2b

11

Haxoxnenue HaubombIiero u
HAaWMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/7bal1134

12

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/b8438d9b

13

[IpumeHeHue MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

https://m.eds00.ru/9¢594e6d

14

[IpumeHeHue MPON3BOTHOM JIJIst
HAXOJKJICHUS HAWJTYUIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

https://m.edsoo.ru/b27235ee

15

[IpuMeHeHne Mpon3BOIHOM IS
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro (popMyJIoi Uiu
rpaduKom

https://m.edsoo.ru/59e47d67

16

17
18
19

20

21

IIpuMeHeHne MpOU3BOJHON IS
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOro (GopMyIoi Uiu
rpaduxkom

Komnozunus ¢pyHkuit

Komnozunus ¢pyHkuit

Komnozunus ¢pyHkuit
I'eomerpuueckue 006pa3bl ypaBHEHHHA
Ha KOOPJMHATHOM MIIOCKOCTH
['eomeTpuueckue o6pa3bl ypaBHEHUN
Ha KOOPJMHATHOM MJIOCKOCTH

https://m.eds00.ru/971£5943

https://m.edso00.ru/25a29552
https://m.eds00.ru/8d86b63b
https://m.edsoo.ru/6¢f3dbed

https://m.eds00.ru/5964bd28

https://m.edsoo.ru/13bca2d3



https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943
https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3

22

KoHntposbHas padoTa:
"HUccnenoBanue QyHKIHIA ¢
MTOMOIIBIO TPOU3BOTHOM"

https://m.edsoo.ru/45e836¢7

23

24

25

26

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBOOOpa3HbBIE dNTEMEHTAPHBIX
dbynakuuid. [TpaBuna HaxoXaCHUS
epBOOOPA3HBIX

[TepBOOOpa3HbBIE dNTEMEHTaPHBIX
dbyukuuii. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

Huterpai. I'eomeTpuyeckuii CMbICI
UHTETpaa

https://m.edso0.ru/d6b88931

https://m.edsoo.ru/a872al135

https://m.edsoo.ru/ecbb5cd3

https://m.edsoo.ru/9a928cae

27

28

29

30

31

Brrunciienue onpenenéHHoro
uHTerpana no gpopmyne Horotona-
JleliOuuma

Brrunciienue onpenenéHHoro
uHTerpana no popmyne HeroToHa-
JletiOuuia

IIpumenenne uHTErpaia s
HaXOXKJICHUS IIOIAASH MIOCKHUX
uryp

IIpumenenne uHTErpasia s
HaXO0XIeHUsI 00bEMOB
T€OMETPUYECKUX TEN

[Ipumeps! pemenunit
Qg depeHIMaIbHbIX ypaBHEHUN

https://m.edsoo.ru/ca9bec52

https://m.edsoo.ru/972al115

https://m.edso00.ru/8893e18d

https://m.edsoo.ru/5a81da96

https://m.edsoo.ru/ebad834c

32

[Ipumeps! permenunit
Qg depeHIMaIbHbIX ypaBHEHUN

https://m.eds00.ru/29¢9aba6

33

MaremaTHuecKoe MOJICIIUPOBAHUE
PeaTbHBIX MPOIIECCOB C MTOMOIIBIO
JuddepeHIMaIbHbIX ypaBHEHUH

https://m.edsoo.ru/4587db4c



https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c

KonTponbhas pabota:

34 " " https://m.edsoo.ru/35d34e25
[IepBo0oOpa3Has u uHTErpa

35 TpHrOHOMETPHECKHe (yHILIH, X https://m.edsoo.rw/8294d298
CBOIicTBa U rpaduKu

36 Tpnf OHOMETPHHECKHE (YHKIIH, HX https://m.edsoo.ru/bed4fdc16
CBOWCTBA U rpaduKu

37 TpHroKoMeTpireckite Gy, X https://m.edsoo.ru/24d99a13
CBOIicTBa U rpaduKu

38 Tpnf OHOMCTPHHECKHE (YHKIIH, HX https://m.edsoo.ru/dc3ad111
CBOWCTBA U TpaduKu

39 Tpnf OHOMETPHHECKHE (YHKIIH, HX https://m.edsoo.ru/18a64ffa
CBO¥CTBA U TpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOLIBIO https://m.edsoo.ru/ecla2fc?
TPUTOHOMETPUICCKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C IOMOLIBIO https://m.edsoo.ru/4e3fd474
TPUTOHOMETPUICCKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO https://m.edsoo.ru/c2e7c¢593
TPUTOHOMETPUIECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH € TOMOLIBIO https://m.edsoo.ru/c2fd7{3f
TPUTOHOMETPUIECKON OKPY>KHOCTH

44 Petuenne TpuroHomeTpueckix https://m.edsoo.ru/1a2229a7
HEPABCHCTB

45 Peluere TpuroHoMeTpHeckix https://m.eds00.ru/9eb6285f
HEPABEHCTB

46 Petuere TpuronomeTprieckix https://m.edsoo.ru/c4ea39e4
HEPABCHCTB

47 Peluere TpuroHoMeTpHeckix https://m.edsoo.ru/552{882¢

HCPAaBCHCTB



https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c

Kontponbhas pabora: "I'paduku

48 TPUTOHOMETPHUCCKUX (PYHKITHIA. https://m.edsoo.ru/d269tbf8
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIC MCTOABI PCIICHHS https://m.edsoo.ru/81¢c3dd2¢
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHEIE METOJIEI DEIICHHA https://m.edsoo.ru/17dc6f1t1
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHEIE MCTOJIEL PEIIICHHS https://m.edsoo.ru/793cad36
MOKa3aTeJIbHBIX HEPABCHCTB

52 OCHOBHBIC METOZIEI PEIICHHA https://m.edsoo0.ru/235985a4
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIC MCTOIb PCIICHHS https://m.edsoo.ru/5a81cdb2
Jorapu()MHUECKIX HEPABCHCTB

54 OCHOBHEIC METOAEI DEIICHHA https://m.edso0o0.ru/91498ea5s
norapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIC MCTOIb PEIICHHS https://m.edsoo.ru/5b7d4dc6
Jorapu(pMHUECKIX HEPABCHCTB

56 OCHOBHBIC MCTOBI PEIICHN https://m.edsoo.ru/d223d229
norapu(MUUECKIX HEPABEHCTB

57 OCHOBHBIC METOEI PEICHHA https://m.edsoo.ru/15dc7746
MPPALMOHAJIbHBIX HEPABEHCTB

58 OCHOBHBIC MCTOIbI PEIICHHS https://m.edsoo.ru/271334a9
MPPALMOHAJIbHBIX HEPABEHCTB

59 OCHOBHBIC MCTOBI PCIICHN https://m.edsoo.ru/5dd722d8
HUPpALMOHATFHBIX HEPABEHCTB

60 OCHOBHBIC MCTONIbI PEIICHHs https://m.edsoo.ru/b1fe93ee
MPPALMOHATILHBIX HEPABEHCTB

61 I'pagurieckie meTos! peIJ_IeI:II/I}I https://m.edsoo.ru/fed1b92b
HUPPAMOHATBHBIX YpaBHEHUT

62 T'pagpurieckne MeToAB! pemeHus https://m.edsoo.ru/cd24f4c7

MPPALMOHAJIBHBIX YPABHEHUN



https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7

63

64

['paduueckue METO bl peIICHUS
II0OKa3aTeJIbHBIX YPaBHEHUI
I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHBIX HEPABECHCTB

https://m.edsoo.ru/22d61222

https://m.edsoo.ru/2bef6717

65

66

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX YpaBHEHHMA
I'paduueckue MeTo Bl pemeHUs
JOTapu(PMHUUECKUX HEPABEHCTB

https://m.edsoo.ru/aafb357¢

https://m.edsoo.ru/9ac2bfb2

67

68

['paduueckue METO bl pEIICHUS
norapu(pMHUECKUX HEPABEHCTB

I'paduueckue MeTObl pelIeHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN

https://m.edsoo.ru/4d21{b76

https://m.edsoo.ru/6aaef75a

69

I'paduueckue MeTobl pelIeHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN

https://m.edsoo.ru/acd32149

70

['padmyeckue METOABI peLICHHS
MOKa3aTeNNbHBIX U JIOrapu(PMUUYECKUX
HEPABEHCTB

https://m.edsoo.ru/fffb2d68

71

I'paduueckue MeTOIbI pelIeHus
MOKa3aTeNbHBIX U JIOrapu(MUUYECKUX
HEPABEHCTB

https://m.edsoo.ru/a2b88522

72

KonrpomnbHas padora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
JorapupmMHUecKue HepaBeHcTBa"

https://m.edsoo.ru/d81de93b

73

KommnnekcHpie uncia.
AnrebGpanueckas u
TPUTOHOMETpUYECKast (POPMBI 3aTTUCH
KOMIIJIEKCHOT'O YHclia

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
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https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631

KoMruiekcHbie yrcIa.
AnrebOpanyeckas u

74 https://m.edsoo.ru/187c44ac
TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILIEKCHOI'O YHCJIa

75 ApudmeTrndecKkne oneparuu C https://m.edsoo.ru/73341746
KOMILJIEKCHBIMH YHCIIaMU

76 ApH(MeTHIECKHE ONepaly ¢ https://m.eds00.ru/57629985
KOMILIEKCHBIMU YUCJIaMU

77 Hsobpaxcenue KOUM THICKCHBIX HHCCT https://m.edsoo.ru/8c93cbd7
Ha KOOPJIMHATHOM MJIOCKOCTH

78 Msobpaxcerme KOUM THICKCHBIX HHCC https://m.edsoo.ru/3a41cc66
Ha KOOPJIMHATHOMN TJIOCKOCTH

79 @opmyna Myaspa. Kopru n-oi https://m.edsoo.ru/a5Sbedeed
CTENEH! U3 KOMIUIEKCHOI'O YKCIIa

80 @opmyna Myaspa. Kopru n-oi https://m.edsoo.ru/22blcas52
CTEIIEHU U3 KOMILJIEKCHOI'O YKCJIa
[IprMeHeHre KOMITJIEKCHBIX YHCeT

81 JUTSL petieHus (PU3NYecKux u https://m.edsoo.ru/287818af
F€OMETPUUYECKHX 3a/1a4

82 ,ISOHTPOHBHM padora: " https://m.edsoo.ru/63be536f

KomiiekcHrle uncia

83 Harypanbnbie u nenbie yncina https://m.eds0o.ru/46736¢23

84 Harypanbnble u nensie yncina https://m.edsoo.ru/a7bcc942

&5 IIpiMEHEHHE NPU3HAKOB ACTMMOCTH https://m.edsoo.ru/b162b7ca
LEIBIX YUCET

86 IpumeneHne Mpu3sHaKoB AeIMMOCTH https://m.edsoo.ru/68bb5921
LETIBIX YUCET
[IpuMeHeHne npu3HaKoB AEIUMOCTH

https://m. .
87 nenix wucen: HOJ[ 1 HOK ttps://m.edsoo.ru/bdb89cca
88 TIpimenenue Npu3sHaKkoB ACTUMOCTH https://m.edsoo.ru/a85¢dd79

nensix yucen: HOJl u HOK



https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
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https://m.edsoo.ru/a85cdd79

89

90

[TpruMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YUCEII: OCTATKU I10 MOAYJIIO
[IpumeneHne Npu3HaKkoB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

https://m.edsoo.ru/f636¢c614

https://m.edsoo.ru/edc239c4

91

HpI/IMeHCHI/IC IIPU3HAKOB JACIIMMOCTHU
LCJIBIX YUCCII: AJITOPUTM EBxnupga mis
pPE€UIICHUA 3a4a4 B LEJIBIX YUCIaX

https://m.edsoo.ru/77a47562

92

93

94

KoHntposnbnas pabora: "Teopus
1enbIx yucen"

CucremMa 1 COBOKYITHOCTh
ypaBHEHUI1. PaBHOCHIIbHBIE CHCTEMBI
U CHCTEMBI-CIIC/ICTBUS

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJCTBUSA

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95

https://m.edso00.ru/655dd61b

95

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUHU

https://m.edsoo.ru/e17f79ce

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEW HppaliMOHAIBHBIX
YpaBHEHUU

https://m.edsoo.ru/34c¢15bcl

97

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

https://m.edsoo.ru/bbd36d23

98

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUNU

https://m.edso00.ru/636¢7cd8

99

OcHOBHBIE MCTOJBI pCHICHUSA CUCTEM
¥ COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUU

https://m.edsoo.ru/a2dac63a



https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
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100

101

OCHOBHBIE METO/IbI PEIICHUS] CHCTEM
U COBOKYITHOCTEH JIOrapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHUI0
MaTeMaTUUYECKUX 3aad U 3a7a4 u3
pa3INuHbIX 00JacTel HAyKU U
peaIbHOM JKU3HU, UHTEPIIPETALUS
MOJIYYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/c96be5d2

https://m.eds00.ru/6393645¢

102

IIpuMeHeHne cucTeM K peLeHUI0
MaTeMaTUYeCKUX 3aja4 U 3aj7a4 u3
pa3INyYHbIX 00JacTel HAYKH U
peaIbHOM JKU3HU, HHTEPIIPETALIUS
MOJIYYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/48a35649

103

IIpuMeHeHne HEpaBEHCTB K PELIECHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3InYHbIX 001acTe HayKu U
peanbHOM )KU3HU, HHTEPIIPETALINS
MIOJIYYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/7fcf8cl11

104

105

Konrtponbnas pabora: "Cucrembl
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHeHHUI"

PanvonanbHble ypaBHEHHUS C
napaMeTpamu

https://m.eds00.ru/9922183a

https://m.edsoo.ru/c1213849

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

https://m.edsoo.ru/2cfac246

107

108

PaunoHanbHbIE CUCTEMBI C
rapameTpamu
HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

https://m.edsoo.ru/57d45bab

https://m.edsoo.ru/b5Sbalf6a

109

HppannoHaibHble CUCTEMBI C
napaMeTpamu

https://m.edsoo.ru/3f2¢9546



https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
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110

111

[TokazaTenbHBIC YpaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMmu
IToxa3aTenbHBIC CHCTEMBI C
napameTpamMu

https://m.edsoo.ru/8b48e9¢c2

https://m.edsoo.ru/e627c75¢

112

113

Jlorapupmuueckre ypaBHEHHS,
HEPABEHCTBA C MTapaMeTpaMu
Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

https://m.edsoo.ru/b88a8alf

https://m.edsoo.ru/c59fc125

114

115

116

Tpuronomerpuyeckue ypaBHEHUs C
napaMeTrpamu

TpuronomeTpruyecKue HEPaBEHCTBA C
napaMeTrpamu

TpuroHoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

https://m.edsoo.ru/e1788242

https://m.edsoo.ru/c82157bl

https://m.edso0.ru/85ea8653

117

118

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTyalMil C MIOMOUIBIO YPABHEHUH C
napameTpamMmu

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

https://m.edsoo.ru/1346597¢

https://m.edsoo.ru/8ddcc5{8

119

120

121

ITocTpoeHue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEH peaabHbIX
CUTYyAaLUH C IIOMOUIBIO CUCTEM
YpaBHEHUH € TapamMeTpaMmu

KonTtponbhas pabora: "3anauu ¢
napameTpamu”

[ToBTOpenme, 0600IIEHNE,
CUCTEMaTH3aIus 3HAaHHH:
"VpaBuenus"

https://m.edsoo.ru/dc15elbc

https://m.edsoo.ru/8bb56815

https://m.edsoo.ru/5e14¢2d2



https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125
https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2

122

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTH3aIus 3HaHUH
"YpaBHenus"

https://m.edsoo.ru/88fa2b1f{

123

[ToBTOpEHME, 0600IICHUE,
CUCTEMAaTHU3aLIMs 3HAHUM:
"VpaBHenus. CuctemMbl ypaBHEHUN"

https://m.eds00.ru/6e596146

124

[ToBTOpEHME, 0600IIECHUE,
cHCTeMaTH3aIus 3HAaHUMN
"Hepasencrtna"

https://m.edsoo.ru/bba6a8b8

125

[ToBTOpEHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"Hepasencrna"

https://m.edsoo.ru/59e1c5cc

126

[ToBTOpEeHmE, 0000IICHNE,
CHCTEMAaTH3aIUs 3HAaHUHN
"Hepasenctna"

https://m.edsoo.ru/bb2f11dc

127

128

129

130

131

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3alys 3HaHUM:
"IIponsBoaHas u €€ npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,
CUCTEMAaTH3alLs 3HAaHUI:
"IIponsBoaHas u €€ npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,
cHCTeMaTH3aIus 3HaHUH:
"IIponsBoaHas u €€ npuMeHeHue"
[ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3Hanui: "MHrerpan
Y €ro npuMeHeHue"

[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

https://m.edsoo.ru/c9135ala

https://m.edsoo.ru/e8d66c2a

https://m.edsoo.ru/acdaee92

https://m.edsoo.ru/e45{3b4b

https://m.edsoo.ru/5422efad

132

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

https://m.edsoo.ru/6ac38b58

133

[ToBTOpeHnue, 06001ICHNE,

https://m.edsoo.ru/3e82ffa2



https://m.edsoo.ru/88fa2b1f
https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad
https://m.edsoo.ru/6ac38b58
https://m.edsoo.ru/3e82ffa2

cucremaTusanus 3Hanuil: "OyHkuun"

134 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/bf427961
135 Hrorosast koHTpOIbHAs paboTa 1 1 https://m.edsoo.ru/c8abacc?
136 [osropenue, 0606meHI:,Ie’ 1 https://m.edsoo.ru/a284cda9
cUCTeMaTu3alus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/bf427961
https://m.edsoo.ru/c8abacc7
https://m.edsoo.ru/a284cda9

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTb IOHATHAMU: PAIUOHAIIBHOC H ﬂeﬁCTBHTeHBHOG qHucCiio,
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

1.2

1.3

1.4

1.5

BoinonuaTe  apudmernyeckue — onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6HI/I)KéHHLIe BbBIUUCIICHUS, UCTI0JIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJIbTaTa BBIYHCIICHUN

OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTelaeM, CTaHAapTHas
dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTENEeHH;
UCIIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX UYUCEN JUIs
pELICHUs IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUs JaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIHH

2.1

2.2

YpaBHEHHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, HppalMOHAIIBHOE YpaBHEHHE, HEpPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BeimonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHHUH M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

23

BoimonHATe mpeoOpa3oBaHus 1ENbIX, PalMOHANIBHBIX M HUPPALUOHATIBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THIIBI LEJNbIX, PalUOHAIBHBIX U
MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.4

2.5

IIpuMeHATh ypaBHEHHMS W HEpPABEHCTBA Ui PELICHUS MaTeMaTHYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HH
MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKe airedpbl, COCTABIAThH

BBIPpAXKCHUA, YpABHCHHA, HCPABCHCTBA IO YCJIOBUIO 3aJladu, HCCICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara am“e6pbl

DyHKINUK U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: QYHKIHS, cIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,
B3aUMHO 0OpaTHbIe QYHKINN




OnepupoBaTb NOHATHAMU: UYETHOCTH M HEUETHOCTh (YHKUMH, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHA U1 pelieHus ypaBHeHUN
3.4 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIMHU, KBAIPATHIHON (YHKIINH,
CTeNeHHON (YHKIUH C LEIbIM ITOKa3aTeIeM
Ucnonb3oBate rpaduku  QyHKOMA JUISI  HUCCICNOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB M
peasibHOI JKHU3HU, BbIpaxaTh (POpMyIaMH 3aBUCMOCTH MEX]Ty BETMUYMHAMHU
4 Hauana matemaTndeckoro aHaausa
41 OnepupoBaTh TMOHATUSAMHU: MOCIEAOBATEIBHOCTh, apudmernyeckas u
' F€OMETPUYECKAs POIPECCUU
49 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIasi TeOMETpUYCCKas
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAOIIEH reOMETPUIECKOM MPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPecCHUid s
' pELIeHUs pealibHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHoecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, ONIEpPAIIMU HaJl MHOYKECTBAMHU
Hcnons30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juisi  ONMHMCAHUS
5.2 peaTbHBIX TPOLIECCOB U SIBJICHUH, MPU PEIIEHUH 3a7a4 U3 IPYTrUX YIeOHBIX
MIPEMETOB
53 OnepupoBaTb  MOHATUSAMH:  ONpENEIEHUE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3soBaHusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSMH: HaATypaJbHOE, IE€J0€ YHCIIO; HCIOJIh30BATh
1.1 MPU3HAKK JCIUMOCTH LEJIbIX YHCEN, pa3IOKEHUE YHCIa Ha MPOCThIe
MHOXKHUTENH JIJISl pEelIeHUs 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHD C PAIMOHAJIBHBIM I10KA3aTEIeEM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypaIbHbBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
[IpumeHsTh CBOMCTBA CTEMEHW M MPEoOpa3OBaHUS — BHIPAKCHHIA,
2.1 ONEPUPOBATh MOHATUSAMM: IOKA3aTEJIbHOE YPaBHEHHE M HEPABEHCTBO;

peiiaTb OCHOBHBIC THIIbI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB




2.2

BoeimonHATe 1peoOpa3oBaHUsl BBIPAKEHHM, COJAEpXKALIUX JOTapu(MBbI;
ONEepUpPOBATh TMOHATUSAMU: JIOTapU(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

23

24

2.5

HaxoauTh penienust npocTeHIMX TPUTOHOMETPUUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ peLICHUE;
UCIIO0JIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUW JJIs PELICHUs TPAKTUYECKUX
3a1a4

Haxonuth penieHnst npocTeHMX CUCTEM U COBOKYITHOCTEW PAallMOHATIBbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHBIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh
BBIPDAXKEHHUS, YPABHECHMS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh TOCTPOEHHBIE MOJIEJIN C UCIOIb30BAHUEM alllapara ajareopbl

3.1

OyHKIMH U TpaduKu

OnepupoBaTh TMOHATUSAMHU: TEPHOAUYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HaMMEHbIIIee 3HAaYCHUs (QYHKIMHA HA TPOMEKYTKE; HCIOJIb30BaTh WX JUIS
ucclieoBanus QyHKIMH, 33aHHOM rpaduKOM

3.2

OnepupoBaTh NOHATUAMH: TpadUKU MMOKA3aTEIBbHOU, JOTrapUPMHUUECKON |
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IIJIOCKOCTH U MCIIOJIB30BATh JJIS PEILICHUS YPABHEHUN U HEPABEHCTB

3.3

3.4

N306paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PEIICHUS CUCTEMBI IMHENHBIX YPABHEHUI

Hcnonb3oBate rpaduku (GyHKUMH [0 UCCIEAOBAaHUS IPOLECCOB H
3aBHCUMOCTEH U3 JPYruX y4yeOHBIX JAUCIUILIIH

Hauana matemaTnyeckoro aHaiusa

4.1

4.2

43

OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
WCIIOJIH30BaTh T€OMETPUYECKUN M (PU3NYECKUM CMBICT MPOU3BOJHOW ISt
pelieHus 3aaau

Haxomute  mpou3BOAHBIE — DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMHM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTHh PE3yJbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

Hcmons30BaTh MIPOU3BOAHYIO IJId HAXOXACHUA HAWIYYIICTO PCUHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-OKOHOMUYCCKHX, 3agadax

OnepupoBaTh MNOHATUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
reOMEeTPUYECKU U (PU3MYECKHI CMBICIT HHTETpaja

4.6

Haxoaute nepBooOpa3Hbie 3EMEHTAPHBIX (DYHKIMNA, BRIYUCISATH UHTETPAT
no ¢popmyine Hetotona — JleliOHuna

4.7

Pemrate nmpukiasHbie 3a1aud, B TOM YUCIIE CONUATBHO-3KOHOMUYECKOTO U
(bU3NIeCKOro XapakTepa, CpeICTBAMH MaTEMAaTHIECKOTO aHaJIi3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
L1 OeCcKOHEeUHbIe NepUoANYECKHEe IpoOU. AprdMeTHIecKre onepaluy ¢ paluoHaIbHBIMU
' YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune npoOeil u mpoueHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3a/1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peaJIbHOM KU3HU
JeiicTBuTenpHble yncia. PanoHanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTndyecKrue
1.2 omepanuu ¢ AeWcTBUTENBHBIMU 4YuciaMu. [IpuGnykE€HHBIE BBIYUCIEHMS, IpaBUiIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popma 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanue noaxojsmeil GopMbl 3anucu eHCTBUTENBHBIX YUCEN JAJS pelleHus
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC U TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaHUS
2 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' (hopmyIbI
)3 VYpaBHeHHe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4  Pemenue 1enbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  Peuienue TpUroHOMETPUYECKUX YPABHEHUN
57 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3IMYHBIX 001acTe HAYKU U peasIbHOM KU3HU
3 DOyHKINUA U TpaPUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkinun. BzaumHo oOpaTHbIE
' GyHKIUH
10 OOnacte ompenesneHuss MW MHOXKECTBO 3HadeHuH QyHknuu. Hymu ¢yHkuum.
' [TpomexyTkH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CrenenHas (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.

CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU




34 Tpuronomerpudeckas OKpPYKHOCTb, OIpEIEICHHE TPUTOHOMETPUYECKHX (YHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl MOCJEN0BaTENIbHOCTE. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
Apudmernueckass u TreoMeTpUuYecKass mporpeccud. beckoHeyHO —yObIBaromas
4 | TEOMETpHYeCKas MpOrpeccHs. CymMa OecKOHEYHO YOBIBAIOIICH TIe€OMETPUYECKOM
' nporpeccur. dopmyna CIOXKHBIX MpoLeHTOB. lcmonb30BaHWe MPOrpeccuu s
pellleHus peaJbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHoOXxecTBa U JIOruKa
MHoxecTBO, oOmepanud HaJa MHoKecTBaMu. Jlumarpammbl Diinepa — Benna.
5.1 [IpuMeHeHHe TEOpPEeTHKO-MHOXKECTBEHHOTO —ammapara JUid OMNHCAHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCE
1.2 Crenens ¢ pallMoOHaIBHBIM Moka3areneM. CBOMCTBa CTETICHU
1.3 Jlorapudm uncna. [lecaTuyHble U HATypaJlbHbIE JOTapHUPMbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coiepKaIlUX CTEIIEHU C pAallMOHAIbHBIM [TOKa3aTeleM
23 ITprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellleHne mpuKIaHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. I[lepuognueckue ¢yHkuu. [IpoMeXyTkM MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcumymMbl ¥ MHUHUMYMBI (GyHKIMH. HaunOomnbiee W HauMeHbllee 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
33 [TokazaTenpHas u orapudmudeckas QyHKIINN, KX CBOWCTBA U TpauKu




34 Hcnonp3oBanue rpagukoB GyHKIMN A1 pELICHUS] YPAaBHEHUH U JTMHEHHBIX CUCTEM
Hcnons3oBanue rpadhukoB GyHKUUN 1 UCCIIEI0OBAaHUS MPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX INPEIMETOB H
pEaTbHOM KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepsiBabie QyHKIIMU. MeTO ] HHTEPBAJIOB ISl PEIICHUS] HEPAaBECHCTB
4.2 [TpousBoanas pyHkuuu. ['eomerpuuecknii 1 PU3NIECKUA CMBICI POU3BOTHON
43 [IpousBoanbie sneMeHTapHBIX (GyHKUUNA. DOpMyIbl HAXOXKIEHHUS MPOU3BOTHOMN
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIIUN
[IpumeHeHre MTPOU3BOIHOM K HCCIEAOBaHWIO (YHKIHUA HAa MOHOTOHHOCTh H
4.4 OKCTpeMyMbl. HaxokJeHne HaumOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4YeHUs (QYHKIUU Ha
OTpE3Ke
[IpuMeHeHre MPOU3BOJHON JIJIl HAXOXKIAEHUSI HAWIYUYIIEro PElICHUs B MPUKIAJIHBIX
4.5 3aayax, JUIsl OMpeAeNieHUsT CKOPOCTH TMpollecca, 3aJaHHOro (HOpMyloNn Wiu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuuecKiii 1 (GU3NIECKHUA CMBICI. BhIUMCIEHHE WHTETpaja Imo

dbopmyne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpPoBePSIEMOr0  OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTL AOKA3aTCIIbHBIC PACCYXKACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OmrucCaHusd p€ajibHbIX MNPOUECCOB U SIBJIEHUU U Inpu p€IICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHHU, CTENEHb C
paIMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM IMOKa3aTeseM,
JorapupmM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlh W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMCHHE BBIIOJIHATH BHIYMCIICHUE 3HAUYCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus IpoOHO-
pAalMOHANBHBIX ~ BBIPQKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH mnmporpeccust, IreoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
YMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
MNOHATUSAMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3a/laq 1 3a7a4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢yHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢uznyecKkuil CMbICII TPOU3BOAHOM, TNepBOOOpa3Has, ONpEIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKUHUH,
HaXoJuTh HauOOJbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh IPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/1adax; HAXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOI0O MOACIUPOBAHUA C

noMoIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MPH
pelIeHuy 33j1a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKUMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBbIE 3a/a4M Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTb TOBapOB
yCIIyT, HAJIOTH, 3a/1a4i M3 00JAaCTH yIpaBJIE€HUs JTUYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIENO0BATh IIOJY4YEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh pPE3YNbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHMEM  ammaparta  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W  JAuarpaMM; HCCIEl0BaTh
CTaTUCTHUYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUuecKux
METO/0B U IEKTPOHHBIX CPENCTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJII0IEHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TPaQHUUECKUX METOJIOB; IPHUMEHSTh
GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSAMH:  CIlydaiiHass BEJIMYMHA, pAacCHpeleliecHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeAeiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJILHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUMN /ISl PEIICHUs 3a71ay;
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJBIINX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCIIO  TEPEeCTaHOBOK; OwmHOM  HpBIOTOHA; yMEHHE  NPUMEHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

UHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXAy IPIAMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILCHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTH4eCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYHH, pCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3aa4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0O, mapajienenurnesn, OpuU3Ma, NOHpamMuiIa, (Gurypa U TOBEPXHOCTh
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUIBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyoOa,
IOPSAMOYTOJIBHOTO MapajuleienuIeaa, HUpaMHUabl, HPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LWJIMHIpA,

napamiCiibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, IILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiacCHUPUKauioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOJMMBbIE JIOTIOJHUTEIBHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacrno3HaBaTh paBHbIC W TOMO0OHBIC (DUTYpPBI, B TOM 4YHCIE B MPUPOJC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'E€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIYHCIATH TCOMETPHUYCCKHUE BEITUIMHBI
(ImMHA, Yroi, IUIOMab, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoanb cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIApaJUIeNIeUIela, TMUPaMUIbI, TPU3MBI, IIHIUHPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,Z[I/IHaTHblﬁ METO

JJI pEHICHUA TrCOMCTPHUICCKUX 3adad U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs pelICHUA 3a/la4i; TIOHUMAHUC
SHAYUMOCTH MATEMATHKH B HU3Y4YCHHU MPUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIEHUS

Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Panmonanbupie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOLCHTHI,

b2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH
L5 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubnukEHHbIE BEIYUCICHUS, TPABIIIa OKPYTIICHHS, TPUKHUIKA U OI[EHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppanmonansHble ypaBHEHUS
23 TpuronomeTrpuieckue ypaBHEHHUs
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuia CuCTeMBI THHERHBIX ypaBHEHHH. ONpeIeuTelh MaTPHUIIBI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
13 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  (QyHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIMH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl u BEKTOPBI
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v' Marematuka: ajireOpa U Hayala MaTeMaTHYECKOTrO aHanu3a, reoMeTpusi. Asredpa u
Havaia maremaruyeckoro aHanmsa. 10 - 11 kmaccel: 0a30BbId M yriTyOJeHHBIN
ypoBHH: yueOHuk/ [1I.A. Amumos, F0.M. Konsrun, M.B. TkaueBa [u np.] — 13 3.,

- Mockasa: [Ipocsemenue, 2025.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

v' AunreOpa W Hayaja MareMaTHYeCKOro aHamusza. JlumakTtuyeckue marepuaibl. 10
knacc. [Ipodunbueiii ypoBens. [llabynun M. U., TkaueBa M. B., ®énoposa H.E. u
ap. M.: IIpocsemenue.

v/ Aire0pa M Hayajga MareMaTHM4YeCKOro aHanusa. Jlupakrtuyeckue marepuainbl. 11
knacc. [Ipoduneueiii ypoBens. [llabynun M. U., TkaueBa M. B., ®énoposa H.E. u
np. M.: IIpocgenieHue.

v' Anrebpa u Havaja MaTeMaTHYECKOTO aHaim3a. Temaruueckue TecThl. 10 Kiacc.
bazoBbiii u mpodunbHbId ypoBHU. TkaueBa M. B., ®enoposa H. E. M.:
IIpocsewienue.

v' Anrebpa u Havama MaTeMaTHYeCKOTO aHanm3a. Temarwdyeckue TecThl. 11 Kiacc.
bazoBbiii u mpodunbHbId ypoBHU. TkaueBa M. B., ®emopoa H. E. M.:

[Ipoceemienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://xn--hlaafgkbnx.xn--plai/pages/about-library/

v
v’ https://edu.skysmart.ru/
V' https://nsportal.ru/

v

https://infourok.ru/



