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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalia MaTeMaTHYECKOTO aHAlIM3a» SBISETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
00ydJarImuxcsi Ha YpPOBHE, HEOOXOJMMOM JMJii OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHX JUCHUIUIMH. B pamkax pgaHHOrO Yy4eOHOTro Kypca
oOydaromiuecss OBJQ/IEBAIOT  yYHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMynupyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHblii Kypc anreOppl U Hayal MaTEeMAaTUYECKOTO aHAlM3a 3aKJIaJbIBAaeT OCHOBY MJIs
YCIIEIHOTO OBJNAJICHUS 3aKOHaMH (DU3MKH, XWMHH, OWOJIOTHH, TIOHHUMAaHHUS OCHOBHBIX
TEH/JCHIMA pPa3BUTUS DKOHOMHKH M OOIIECTBEHHON >KHM3HHM, IO3BOJSIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX IIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIHOJIb30BaTh UX IS
JanpHeimero oOpa3oBaHUS W B TOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiageHue
a0CTPaKTHBIMH W JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHAIIN3a
pa3BUBaeT yMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEP)KJICHHSI ¢ IOMOIBIO MHAYKIMH U PACCY’KAATh JAEIYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OpPMHUpPYET KpeaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xome u3ydenus ywyeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHAINU3a»
oOyyaromuecs: TMOJy4aloT HOBBIM ONBIT pEIIeHHs TNPHUKIAIHBIX 3a7ad, CaMOCTOSTEIbHOTO
NOCTPOCHHUS MAaTeMaTHYECKUX MOJeNel pealbHbIX CHTyallud, MHTEPIpETaly MOJyYEHHBIX
pEIIeHHIA, 3HAKOMSATCS C IPUMEPaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHpOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKHUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIl Kypc 00JajaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercss Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOMIMKA (POPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 crnenupuky y4deOHON  JesATeNbHOCTH, Tpelyromein
NPOJODKUTEILHON  KOHIEHTPAallMd  BHUMAaHUs, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTY4YE€HHBIN pe3ysbTaT.

B ocnoBe meronuku oOydeHus anrebpe M HayalaM MaTEeMaTHYECKOI'O aHAIM3a JICKHUT

JeSITeIbHOCTHBIA PUHLUIT O0yUEHUSI.
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B ctpykType yueOHOro Kypca «Anredpa v Hauaiza MaTeMaTHYeCKOTO aHAIN3ay» BBIICICHBI
CIIEyIOIINE COJEepKaTeNbHO-METOAUYeCKe JTUHUM: «Yucna u BbluuciaeHUs», «DyHKIUU U
rpaduxm», «YpaBHeHUs U HepaBeHCTBay, «Havana MaremaTnueckoro anamnsay», « MHOKeCTBa U
Joruka». Bce OCHOBHBIC COIEPKATEIHLHO-METOMUYECKUE JIMHUHA W3YYarOTCS Ha MPOTSHKCHUU
JIBYX JIeT 00ydeHHUs Ha YpOBHE CpPEAHEro oOImero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra ¥ TIOCTENEHHO HACHIIASCh HOBBIMM TeMaMU U pasznenamu. JlaHHbIH y4eOHBIM Kypc
ABIIIETCS. HWHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe CcoJep)KaHUE HECKOJIbKHUX
MaTEeMATHYECKUX JHUCUIUTUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHYCCKHA aHaJW3,
TEOpUsT MHOXKECTB, MareMaTH4eckas Jjoruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAIOT BcE Oosiee MIMPOKMM MaTeMAaTUYECKHMM alllaparoM, y HHUX IOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATeMaTUYECKYH0 MOJETbh peallbHOM
CUTyallud, TPUMEHATh 3HAHUS, MOJTYYCHHBIC TPU U3YYCHUU Y4eOHOTO Kypca, Ui PelIeHUS
CaMOCTOSITENILHO C(HOPMYTHPOBAHHOW MaTeMaTHYCCKOW 3aadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CogepxarenpHOo-MeTOAMYECKass  JUHUS ~ «Yucna W BBIUMCICHHSD  3aBEpIIaeT
(GhopMUPOBAaHNE HABBIKOB HCIIOIB30BAHUS JCHCTBUTEIHHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpPOBHE OCHOBHOTO 001iero obpaszosanus. Ha ypoBHe cpemgnero oOiero odpasoBaHusi 0coboe
BHUMaHue yjaenseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCIECHUH, BKIIOYAIONINX B
ce0sl UCTIONb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHITIOIHATH
pUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAIMOHAIBHBIX U
JNENCTBUTENBHBIX YMCEN JOMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHcCel. B KakIoMm U3 3THX
MHO>KECTB PaCCMATPUBAIOTCS CBOWCTBEHHBIE eMy CIielM(DUUECKUE 3a/1a4H U OTepalliu: JIeIeHNe
HaIeJIo, OINEPHPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IICNIBIX YHCEN, O0coOble CBOMCTBA
paIoOHATBHBIX W UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUEe OIEpalliy, a TakKe H3BIICUYCHUC
KOpDHS ~ HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUICKCHBIX  4YHCeN.  bmaromaps
MOCNEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3YeMBIX YHCEl M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHEHHsI IJIs1 PEIICHUS Pa3IMYHBIX 3a7a4 (popMHUpyeTCs MpeAcTaBlIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEJNEH pealbHOro MUpa, HIMPOKO
HCIIONIB3YIOTCS 0000IIIEHNE U KOHKPETHU3AITHSI.

Jluans «YpaBHEHHs] U HEPABEHCTBA» PEATU3yeTCs HA MPOTSHKEHUH BCETO OOY4YEHHS Ha
ypoOBHE cpemHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaXaoMm paszaene I[Iporpammbl

NPEIYyCMOTPEHO pPEeIIeHNEe COOTBETCTBYIONIMX 3ajad. B pe3yibrare oOydaromuecs: OBIaeBalOT
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pPa3IMYHBIMM ~ METOJAMHU  PEIICHUS PpaAlMOHAIBHBIX, HPPAIMOHAJIBHBIX, TOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
colepkaiux mnapaMmerpsl. l[lomyueHHbIE YyMEHHS HIMPOKO MCIONB3YIOTCS IMPH HCCIEI0BAHUU
(GYHKIUI C TOMOIIBIO TTPOU3BOHOM, TIPH PEIICHUH MPUKIATHBIX 33724 U 3a/1a4 Ha HAXOXKJIECHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHU QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (OpMUPOBAHHWE YMEHUW BBINONHATH pacu€Thl mo GopmynaM, HpeodpazoBaHuUs
paloHaIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BhIPAKCHHUI,
colepKammx creneHn u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
MPOUCXOAUT JANbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JEIYKTUBHBIX PacCykKIeHHUH, paboThl C CHMBOJIbHBIMU
dbopMamu, TpeacTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS MPAKTHYECKUX W €CTECTBEHHO-
Hay4HBIX 3314, HarJISIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKA HAYKH.

CopepxarenpHo-mMeToanueckas auHUS «DyHKIMK U rpaduKuy) TECHO NepervieTaeTcs ¢
OPYTUMH  JUHUSMH ~ y4e0HOTO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBICIE  3a7aéT
MOCIIEI0BATENbHOCT, ~ M3YyYEHHs  MaTepuana. V3yueHue  CTENeHHOM, IOKa3aTelbHOMH,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB U rpauKoB, UCIIOJIb30BaHUE
byHKIUI Uia peuieHusl 3a7ad U3 IPYrHX Y4eOHBIX MPEAMETOB U PEANTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJN30M, TaK U C PelIeHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME YJIeseTcs (QOPMUPOBAHUIO YMEHHS BBIpakarh GopMyIaMu
3aBUCUMOCTH MEXIy Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJy4YeHHbIE (DYHKIIUH, CTPOUTH
ux Tpadukd. Marepwan STOH cojepKaTeNbHON JIWHUM HAleleH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIIOIINX BHIpaXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B pazNu4HON (opme:
aHAJTUTUYECKOM, TpadudecKoil U cloBecHOHW. Ero wu3ydyeHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nmuHus «Hagana mMaTeMaTHuecKoro aHaan3ay» IMO3BOJSIET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O00ydYarolumcs,
TaK KaK y HHUX MOSBISETCS BOBMOKHOCTh CTPOUTH IpaUKH CIOKHBIX (QYHKIUHN, ONPEAETATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIom@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEHHMs ImpoleccoB. JlaHHas conaep:kaTelbHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTyallud, MO3BOJSET

HaxXOJWTh HaWJIydlIeC PCIICHHUEC B IPUKIAJAHBIX, B TOM YHUCJIC COLNUATIbHO-DKOHOMHWYCCKUX,
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3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOT0 aHalM3a CIOCOOCTBYET DPAa3BHTHUIO
a0CTpaKkTHOTO, (OPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHUN
pacrio3HaBaTth MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHUKE U HcKyccTBe. OOydaronuecs
Y3HAIOT O BBIAAOMIUXCA PE3YJIbTaTaX, IMOJMYYCHHBIX B XOAC PAa3BUTHA MATCMATHKU KaK HAYKH, U
00 ux aBTOpax.

ConepxaTenpHO-MeTOAMYEeCKast JHHUA «MHOXeCTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTHl TEOPUHM MHOXECTB M MAaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
NPEICTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeIJiarailoT Hamboiee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3zesibl MaTeMaTUKU U €€ NPUIOKEHHUM, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUYECKUE TUCIMILIMHBI U UX MPHIOKEHHS B euHOe 1enoe. [Toaromy
B2)XHO JIaTh BO3MOXHOCTh OOy4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBCHHBIN SI3BIK
COBpCMeHHOfI MAaTC€MaTUK MW HCIOJb30BAaTH €r0 AJId BBIPAXKCHUSA CBOUX MEICJIE. I[pyrHM
BAXXHBIM IIPHU3HAKOM MATECMATUKKW KaK HAyKH CICAYCT NPU3HATH CBOfICTBeHHYIO en CTPOrocCTb
00OCHOBaHMW W  CJICIOBAHUE OINPENCICHHBIM IpaBHJIAM TIOCTPOCHHUS  JIOKA3aTEelbCTB.
3HAKOMCTBO C DJIEMEHTaMH MAaTeMaTH4YeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIIJIICHUA 06y11a}01111/1xcs[, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBEC JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOT0  MOJAENUPOBaHHWS, KOTOpble  TPU3BAaHBl  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEJIEH peaTbHBIX CHUTYallMid, HMCCIEIOBAHUS JTUX
MOJIeNiell C TOMOIIBI0 amnmaparta aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEPIpETaluu
MOJyYEeHHBIX pe3yNbTaToB. Takwe 3aJaHus BIUIETEHBI B KaXAbIH W3 pazlielioB MPOTPAMMBEI,
MOCKOJIbKY BECh MaTepual y4eOHOro Kypca IMUPOKO MCHONB3YETCS IS PEIICHUS] MPHUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX MPAKTHYECKUX 3a7ad  OOydJaroniuecss pa3BUBAIOT
HaOJIFOIaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiiemMy. JleaTenbHOCTh M0 (OPMHPOBAHUIO
HABBIKOB PEIIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE M3YUCHHS BCEX TEM Y4eOHOTO
Kypca «Anredpa v Hayalia MaTeMaTHYECKOTO aHAII3ay.

Ha m3ydenune yueOHOTO Kypca « Anredpa v Havyajga MaTeMaTHIeCKOTO aHaJIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B

HEJIETTIO).
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COILEPKAHUE OBYYEHUSA
10 KJIACC

Yucaa U BIYUCIEHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JCCATUYHBIC JAPOOU, MPOIECHTHI, OECKOHECYHBIC
nepuoanydeckue 1podu. [lpuMenenue apobdeii U MpOLEHTOB IS peICHHs TPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTpacieil 3HAaHUW U peaJTbHON KU3HU.

JleiicTBuTenpHble yncia. PanuoHanpHble M HMppaluOHalbHBIE Yuciaa. ApuMmeTHyecKkue
onepaluuy ¢ JICUCTBUTEIIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIAa M €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHHUSA, MpaBWIa OKPYIJICHHS, TPUKUIKA U OIEHKa pe3ylbTaTra
BBIYMCIICHUM.

Crenenp ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanne moaxosimei popmbl
3alUCH ACUCTBUTEIBHBIX YHCEII ISl pEIICHUs TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS IAHHBIX.

ApudmeTnieckuii KOpeHb HATYPaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp C palMOHANIBHBIM TIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
ITOKa3aTEJIEM.

Jlorapudm uucna. Coiictsa jorapudma. JlecITHIHBIC U HATypaAJTbHbBIE JIOTAPU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHusI 1 HePaBeHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUs-Ciie1cTBUs. HepaBeHCTBO, pelrieHue HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUSI LENBIX U IPOOHO-pAIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IEpEMEHHOW. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3zoBanys YUCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

Wppauvonansuble  ypaBHeHHs. (OCHOBHBIE METOJABl  PELICHUS  HUPPALMOHAIBHBIX
YPaBHEHUH.

IToka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEICHUS [TOKA3ATENbHBIX YPABHEHMI.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX JTOTapUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJBI PEMICHUS JIOTApUPMUIECKUX

YPaBHEHUH.
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OcHoBHbIe TpUroHoMmerpudeckue (opmynel. [IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMU. Marpuia cuUCTeMbl JIMHEHHBIX YpPaBHEHUU.
Onpenenuresib MaTpuilbl 2X2, €ro reoOMETPUYECKUH CMBICI W CBOWCTBA, BBIYUCICHUE €r0
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELICHUs] CUCTEMBbI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JINHEWHBIX YpaBHEeHMI. McciienoBanne nocTpoeHHOU
MOJIEJIN C TOMOILBIO MATPHIL U OIIPEACIIUTENEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEW peaabHOM CUTYallMM C IIOMOILIbIO YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELICHUI0 MaTEeMaTHMYECKUX 3ahad U
3a]a4 U3 pa3IUYHbIX 00JacTel HAyKu U peabHOM JKHU3HH.

DOyHKIUH U rpaduKu

Oynkuus, crnocodbl 3amaHus QyHkuuu. B3ammuo oOpatbie (yHkiun. Kommosumus
¢ynkuuit. ['paduk dyHKuum. JneMeHTapHbIe TPeoOpa3oBaHus rpaduKOB (PyHKITHIA.

Ob6unacTp onpeneneHuss © MHOXKeCTBO 3HaueHui ¢yHkiuu. Hynu dynkuuu. [pomexyTku
3HaKonocTosHcTBa. UETHble u HeuéTHble QyHKuuU. Ilepuoguueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumMyMbl 1 MUHUMYMBI (yHKUMU. Hanbosnbliee n HauMeHblee
3HaueHusl QYHKIHU HAa IPOMEXKYTKE.

JluneitHast, KBaApaTU4YHASA U IPOOHO-THUHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIEIOBaHNE U
MOCTPOEHHE UX I'PaPHKOB.

Crenennas QyHKIMS C HaTypaJbHbIM M LENbIM MoKa3zareneMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu Kak (pyHKUIHMHM OOpaTHOW CTENEHU C HaTypalbHbIM
IIOKA3aTENEM.

[Toka3zarenbHas U jgorapudmuueckas QyHKIMH, UX cBOicTBa U rpaduku. Vcnonbp3zoBaHue
rpadukoB QyHKIMN Ui pelIeHus] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpEJEICHUE TPUTOHOMETPUUYECKUX  (PyHKIMH
YHUCIIOBOTO apryMeHTa.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B PEAIbHBIX Mpolieccax U siBeHUsX. ['papuku peanbHbIX
3aBHCUMOCTEH.

Hayana mareMaTH4ecKoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs MOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4YeCKOM
MHAYKIMU. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpus BO3HMKHOBEHUS

MaTeMaTUYECKOT0 aHalli3a KaK aHa/In3a 0CCKOHCYHO MallbIX.
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Apudmernueckass W TreoMeTpUYecKass mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6ecKOHEYHO yOBIBAIOLICH MeOMETPHUUECKON MPOTrPECCHU.
JIuHEeHbII M AKCHOHEHUHAIbHBIM pocT. Yumciao e. dDopmyna CIOXKHBIX IPOIEHTOB.
Hcnonp30BaHne IPOrpEeCCUU ISl pELIEHMs] pealIbHBIX 3a]1a4 IIPUKJIaJHOI0 XapaKTepa.

HenpepoiBable ¢yHKIMM M HUX cBoWcTBa. Touku paspbiBa. ACHUMOTOTH T'padUKOB
¢bynkumii. CBolicTBa (YHKIHMH HEMPEPHIBHBIX HA OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIUHN 171 pelIeHHs 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbIe GpyHKINMK. OnpeienieHne, TeOMETPUISCKUN U (PU3HUSCKUN
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy (yHKINH.

[TpousBoaHbie dneMeHTapHbIX (GyHKUUN. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHUS, YACTHOTO
Y KOMIO3UIINH QYHKIUH.

MHo:kecTBa U JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXKECTBAMU M UX CBOMcCTBa. [[narpammer Diinepa—BeHHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHUS PEaJbHBIX MNPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,

JA0Ka3aTCIbCTBO, PaBHOCHUJIBHBIC YPABHCHUA.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

Harypanbuble u nensle uucna. IlpuMeHeHue NPU3HAKOB AETUMOCTH II€NIBIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuT™Ma EBKina s pelmenus 3aaad B LENIbIX Yhciax.

KommiekcHble uymcna. Anrebpaumdeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIMHATHOM mtockocTh. Popmyina Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ui pelleHus (QU3HUECKUuX H
FEOMETPUUYECKUX 3a7ad.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI -
CleACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot00p KOpHEW TPUTOHOMETPUYECKHX YpPaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH

OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HepaBeHCTB.
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OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEM  pallMOHAJIbHBIX,
UpPpaIMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPABHECHHMA.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjady U3 pa3iIM4yHBIX 00JIaCTed HAayKM M pPEaIbHOM JKU3HM, HMHTEpHpETalus IOJyYeHHbIX
pe3yJbTaToB.

DyHKIUHN U IpaGUKH

I'padux xomno3uuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaUKH.

['paduueckue MeToAbl pEUICHUS YpaBHEHHH H HEpaBeHCTB. [ 'paduueckue MeTOabI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHHs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Hayana maTreMaTH4ecKoro aHajamsa

[TpuMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NpPOW3BOJHOM [UISl HAXOKJEHHs HAWIY4lIero pPEIICHHWs B INPUKIAJHBIX
3a/a4ax, JJIs ONpeeNieHUss CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMyliol wiu
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuyecknii cMbICT MHTErpaja. Belaucienue onpenenéHHoro NHTerpaia
no popmyne HoroTona-Jlelt6Huma.

[IpumeHeHue wuHTErpana JUid HAXOXKICHHMS IUIOMIAAeH TMIOoCKUX ¢GHUryp ¥ 00BEMOB
T€OMETPUYECKUX TEIL.

[Tpumeps! pemiennii nuddepeHmanbHbIX YpaBHEHUH. MaTteMaTnieckoe MOIeTUPOBaHUE

peasbHBIX MPOLECCOB ¢ MOMONIbIO AUPPEPEeHIINATBHBIX YPABHEHHIA.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIN YPOBEHD)

HA YPOBHE CPE/JHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOydYaromierocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOrO OOIIEeCTBA, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMM HWHCTUTYTAaMHU B
COOTBETCTBUU C X QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPHOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUUCKONM MaTreMaTHUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHUSIM POCCUHMCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHMSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKu W JESTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOWYMBOTO OyayIIETO;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUH, BOCIHPUUMUYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCNUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpecax 3710pOBOTO
u Oe3omacHoro o0pa3a >KHW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PeTyJispHas (hU3uUecKass akKTHBHOCTB),
bu3HYECKOe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATETLHOCTHIO;

6) TPy10BOr0 BOCIUTAHMS:
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TOTOBHOCTH K TPy, OCO3HAHUE IICHHOCTH TPYIOJIIOOUS, UHTEPEC K Pa3IudHbIM cepam
po)eCCHOHAIBHON ACSATEIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIOKECHUSIMH, YMEHHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oyaymielt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
camMo00pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIPaBJICHHOCTH;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

C(bOpMI/II)OBaHHOCTI) 3KOJIOTHYECKOU KyJbTYypbl, IOHUMAHUC BJIUAHHUA COLUAJIBHO-
HSKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE MPUPOJHOM M COIHUAIBHOM Cpeibl, OCO3HAHUE
r00abHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsT Ha  MPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKpY’Kalollel Cpelbl, MIaHUPOBaHUE
IMOCTYIIKOB U OLICHKHU MX BO3MOKHBIX HOCJICIICTBI/Iﬁ JJIA Oprncanmeﬁ CpCabl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MaTeMaTH4eCKol Hayku Kak chepsl
qeJIOBEUECKON JACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYUMOCTH IJId pa3BUTUA LUBHUIIN3AlHUU,
OBJIAACHHUEC SA3BIKOM MAaTEMAaTUKHU U MaTeMaTHYEeCKOU Ky.]'H:TypOfI KakK Cp€aACTBOM IIO3HAHUSA MUPaA,
TOTOBHOCTh OCYLIECTBJISITH MPOEKTHYIO U MCCIEI0BATEIbCKYIO AEATEIbHOCTh HHIMBUAYAIbHO U

B TpyIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YYeOHbIe 1eHCTBUS

ba3zoBble JJornueckue geMcTBUs:

BBISIBJIAATE U xapaKTepmoBaTL CYHIGCTBGHHI)IG HpI/ISHaKI/I MATEMATHUYCCKUX 06T)eKTOB,
MOHATUM, OTHOIICHWH MEXIy TOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCU(PUKalUM, OCHOBAaHWS i OOOOIICHHS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCTIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE W
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIINE, YCIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpPEYHS B (paKTax,
JaHHBIX, H8.6JIIOI[CHI/ISIX 158 YTBep)KIIeHI/DIX, npe;[nar aThb KpI/ITepI/II/I JUUIA BBISIBJICHU A

3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;
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JIeNIaTh BBIBOJBI C HUCIOJIB30BAHWEM 3aKOHOB JIOTMKH, ACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIFOYCHHH, YMO3aKIIFOUCHUH 10 aHAIOTHH;

IIPOBOJIMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPIKICHUN (TIpSIMBIC U
OT TIPOTUBHOTO), BBICTpAaWBaTh APryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3anaud  (CpaBHHMBATh HECKOJBKO BapHAHTOB
peleHus, BbIOMpaTh HauOoJiee MOAXOANIMA ¢ YYETOM CaMOCTOSTEIBHO BBIICIICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBaTeIbCcKue AeHCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT TO3HAHMS, ()OPMYIIUPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpOOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbOopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOAMWTHh CAaMOCTOSITENIFHO  CIUTAHMPOBAHHBIA  JKCIICPUMEHT, HCCIEAOBAHHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOr0 OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 00OOIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TaKKe BBIIBUTaTh MPEANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmueii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JIs OTBETAa Ha BOIPOC U IS
pelleHus 3a1a9H;

BEIOMpaTh WHGOPMAIMIO W3 HWCTOYHWKOB  PA3JIMYHBIX  THIIOB, aHAJTU3WPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPAa3IMYHBIX BHJIOB W (QOpM
MIPEJICTaBIICHHUS,

CTPYKTypUpoBaTh  WHGPOpPMAIMIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHMBATh HAAE&KHOCT, WHQPOPMAIMU TI0 CaMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeicTBUS
OO01menne: BOCOPHHUMATD U (OPMYIUPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBUSMHU U

OeIsIMHu O6IH€HI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpa)XaTb CBOIO TOYKY 3pCHHSA B YCTHBIX H
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MUCbMEHHBIX TEKCTaxX, JlaBaTh MOSCHEHHS IO XOJy pEIICHUs 3aJaud, KOMMEHTHPOBATH
MOJTyYEHHBIH pe3yJIbTaT;

B XOJIe OOCYKIECHMsI 3a/JaBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauM, BbICKA3bIBAaTh WJICH, HAICJICHHBIC HA MOMCK PEIICHHS, COMOCTAaBJISATh CBOU
CYXKICHHS C CYXIECHUSMHU JPYTHMX YYaCTHHUKOB JMAaora, OOHaApPYyXUBATh Pa3jiNdule U CXOJICTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyINPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJICTaBIISATh Pe3yJbTaThl pPELICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITCIILHO  BBIOMpAaTh (QopMaT BBICTYIUICHUS C YyYETOM 3aJa4 TPE3CHTAMUA U

0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCA PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThb M KOPPEKTUPOBATH
BapUaHThI pelIeHUl ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTE/JIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENBHBIX TPOLIECCOB, HUX pe3yJIbTaToB, BIAJAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TTPOLIECCca U pe3yJibTaTa pelIeHns MaTeMaTHUeCKON 3ajauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHWH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENICTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa M[EId M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJbTaTOB NEATEIBbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/1ady, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI padOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U Pe3yiabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC

IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
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JIPYTHMH YJICHAMH KOMAaHbl, OLIEHWBAaTh KAyeCTBO CBOErO BKJaJa B OOMIMIA MPOIYKT IO

KpUTEpUsiIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJiacce 0Oyd4aroIIMiiCsi MOMYYHUT CIEAYIONIME MpPEIMETHBIE
pe3yJabTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHUCIIO, OECKOHEUHAs! IeprUoANYEecKas
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAllMOHAJIBHBIX M JEHCTBUTEIbHBIX
qucell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSTH IpOOH U MPOLIEHTHI AJIsl PEILICHUS IPUKIIAHBIX 33]a4 U3 Pa3JInYHbIX OTpacien
3HAHUH U PEAILHOM KU3HH;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJa OKPYTJEHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BBIUYUCIICHUN;

CBOOOJTHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTelIeM, HCIOIb30BaTh
NOAXOANIYI0 (pOpMYy 3amucH JIEHCTBUTENIBHBIX YMCEN JUISl PElICHMs] MPAKTUYECKUX 3aj1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOI CTENEeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO ONEpUPOBATH IMOHATHUSAMU: JOrapudM 4YHUCIa, JECITHUYHBIE M HATypaJbHbIE
JorapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, aPKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOJTHO  ONEpUPOBaTH  MHOHATHSMH:  TOXKJIECTBO, ypaBHEHHME,  HEPAaBEHCTBO,
PaBHOCUJIBHBIE YPAaBHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IPUMEHATh pa3IMYHbIE METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHATIBHBIX
YPaBHEHHM, IPUMEHATh METOJ, MHTEPBAJIOB Ul PEILICHUS HEPABCHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHAMH: MHOTOYIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HenbiMA - KO3 QUIMEeHTaMH, KOPHHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOTrOWIeHa Ha

MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera nmns peuenus 3aaay;
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CBOOOJTHO ~ONEpUPOBATh TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNlb MaTpullbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOMICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPEIeTUTENN A PelIeHus
CHCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIHMPOBATh pPEAIbHbIE CUTYAIlMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHUH, WCCIENA0BaTh IOCTPOCHHBIE MOAETH C IMOMOINBIO MAaTpUll H
olpenenuTeNneil, MHTEpIPETUPOBATh M10JIy4YEHHbIH pe3yJIbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpA30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTENEHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPXKEHUI;

CBOOOJTHO  OINEpPHUPOBATH  MOHATHAMHU:  HPpPAlUOHANbHbBIC,  ITIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX0I0B
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUI,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIBI IS pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHHUH;

MOJENIUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3a/ladd, WCCIIEIO0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO OMEpUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3alaHus (YHKIUHU, B3aUMHO
oOpaTHble (QYHKIMH, KOMOO3ULIMS (PyHKUUH, rpa@uK (QYHKIUH, BBIIOIHATH 3JI€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKINIA;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTh ONPEACICHUS W MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMHU: YETHBIE U HEUETHBIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHHUMYMBbI (QYHKIHH,
HauOoJIbIlIee M HAUMEHblIIee 3HaYeHNe (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMHU: CTENEHHAas (YHKIHUS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk

KOpPHsI N-O CTeNeHN KaK QYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHBIM IOKa3aTeleM;



© MAOY I'umua3us Ne 86. PaGouast nporpamMa y4yeOHOro npeamera
«Aarefpa U Hayaja MaTeMaTH4YecKoro aHaiau3a (yriayoseHHblil ypoBensb) 10-11 kiaaceb»

ONEpHUpOBATh TOHATHAMM: JIMHEWHAs, KBaJIpaTW4Has U JAPOOHO-IMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMHM: IOKa3aTelibHas U Jorapupmuueckas (yHKLUHH, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUIsSI PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPUUYECKUX (QYHKIMI YUCIOBOIO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QyHKIUH A7 MCCIeA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHNH 3a/a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM KU3HH, BBIpAXATh (HOpMyJamMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apUPMETHUYEecKas U IeoMeTpuYecKas Hporpeccus,
0eckoHEeuHO yOBIBaIOIIasi TEOMETPUYECKAsi IIPOTPECCHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIIa CI0XHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCUH Ul PELIEHUS PealbHbIX 3a/1a4 IPUKIJIAJHOIO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYECHHBIE ITOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHalii3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa Irpaduxa
(byHKIMHU, aCUMIOTOTHI Tpaduka GyHKINY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIUS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSATH
CBOWCTBA HEMIPEPHIBHBIX (QYHKIUH TS pEIICHHS 3a]1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUSMHU: TNiepBas W BTOpas TNPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpaduky QpyHKIUY;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, TPOW3BEIEHHs, YaCTHOTO W KOMITO3UIIMH JBYX
(GyHKIMH, 3HaTh IPOU3BOTHBIE SJIEMEHTAPHBIX (YHKIINH;

UCTIOJTF30BaTh TEOMETPUUYECKHUIA U (PU3UICCKUN CMBICI IIPOU3BOTHOM JIJIsl pEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpPallUU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHMs PeabHBIX MPOLECCOB
U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX yU4eOHBIX IPEAMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHe, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBHBIE ypaBHEHHUA U

HEPaBEHCTBA.
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K xonmy oOyuenus B 11 kiacce oOydaromuiics MOMYYHUT CICIYIONIHE MPEIMETHBIC
pe3yiabTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «AjireOpa v Havaia
MaTeMaTU4YEeCKOr0 aHAJIN3ay:

Yucyia ¥ BLIYHCIECHUS:

CBOOOMHO OIEpPUPOBATH MOHSATUSMHU: HATypadbHOE U IEJ0€ YHCIO, MHOXECTBA
HaTypaJbHbIX U LEJbIX YUCEN, UCII0JIb30BaTh MPU3HAKHU AeauMocTH 1enbix ynces, HOJ n HOK
HaTypaJIbHBIX YMCEN JIs PEIICHHS 3a1a4, MPUMEHSTh alroput™ EBkimna;

CBOOOJIHO OTIEPUPOBATH MOHATHEM OCTATKA IO MOJYJIIO, 3alMChIBATh HATYpajIbHbIC YUCIIA
B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMU: KOMILIEKCHOE YHMCIO W MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKod M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apu()METHICCKHIE ONIEPAlUY C HUMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppalMOHAIbHBIC,  IOKa3aTelIbHBIE M
norapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MTEPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOOJIHO OIEpPUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HE00X0uMBbIe (HOPMYIIBI TSl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZHO OMEPHPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHAIBHBIX, HPPANUOHAIBHBIX, IIOKA3aTEIbHBIX M JIOTapU(OMHUUECKUX YypaBHEHUU W
HEPaBEHCTB;

pemate palioHaJbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIe, JOorapudMUYecKue u
TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPABEHCTBA, COJIEPKAINE MOIYJIN U TTapaMeTPHhI;

MPUMEHATH TpaduuecKrue METO/bI JIJIsl PEIIeHUsT YPaBHEHUM U HEPABEHCTB, a TAKXKE 3a7a4
C IapaMeTpaMu;

MOJICTIMPOBATh pealbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA W HUX CHCTEMBbl IO YCIOBUIO 3aJaud, HCCIEAOBATb MOCTPOCHHBIE
MOJICIIN C UCTIOJIb30BAaHUEM alllapaTta anreOpbl, HHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTarT.

DOyHKIuM U rpapuku:

CTPOUTH TpapuKH KOMMIO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCIEIOBAHUS U

CBOMCTB KOMITO3UIIUHU ABYX (PYHKIIHIA;
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CTPOUTH TEOMETPUUECKHE O00pa3bl ypaBHEHWH U HEPABEHCTB HA KOOPIMHATHOMN
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh (DYHKIIUU JJI1 MOJISTTHPOBAHUS ¥ HUCCIICIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauvana matemaTHyeckoro aHajam3sa:

UCIIOJIb30BaTh IPOU3BOJIHYIO [UIsl UCCleoBaHUS (YHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJWTh HANOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HETPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOJAHYIO ISl HAXOXKICHUSI HAUTYUIlEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE COIMAIBbHO-PKOHOMUYECKHUX, 3aJadax, IS OIpeleJeHHs] CKOPOCTH U YCKOpPEHUs
mpolecca, 3a1aHHoro GopMyIoi uimu rpadpukom;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: NIEPBOOOpaA3HAs, ONPeeIEHHBIN HHTETPal, HAXOAUTh
NEepPBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTETpas 1o Qopmyne HproToHa-
Jlelibuuma;

HAXOAMTh IJIOMIAAN MIOCKUX (QUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETPAa;

UMETh MPEJCTaBIEHWEe O MaTEMaTUYEeCKOM MOJICTUPOBAHUHN Ha TMPUMEPE COCTABJICHHS
nudepeHIaIbHBIX YPaBHEHUI,

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO

XapaKkTepa, CPpEaACTBAMA MATEMATUYICCKOT'O aHAJIN34a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (pPOoBbIE)
HaumeHoBaHue pa3jiejioB H TeM IPOrpaMMbl KouTpoabHubie
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI
MHO€eCTBO IeHCTBUTEIBHBIX YHCeN. MHOTOUJICHBI.
1 PaunonaneHbie ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 24 1 https://resh.edu.ru/ https:/fipi.ru/
JIMHEWHBIX YpaBHEHUN
) .
2 yniuh i rpacui. CTENCHHA QYK ¢ USTBM 12 1 https://resh.edu.ru/ https:/fipi.ru/
MOoKa3areieM
A 7 n-ou .
3 puueTIeciHii Kopeb N-0if cTenen 15 1 https://resh.edu.ru/ https://fipi.ru/
WppanmonansHbie ypaBHEHUS
I1 !
4 oxasateibias pymiauis. Tloxasarenbisie 10 1 https://resh.edu.ru/ https:/fipi.ru/
YpaBHEHHUS
5 Jlorapuguirieckas Qyniis. Jlorapumiriecire 18 1 https://resh.edu.ru/ https:/fipi.ru/
YpaBHEHHUS
6 Tpuronomerpuyeckue BbIpaXXeHUS U ypaBHEHUS 22 1 https://resh.edu.ru/ https:/fipi.ru/
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 https://resh.edu.ru/ https:/fipi.ru/
8 HenpepsiBabie pynkiuu. [IponsBoanas 20 1 https://resh.edu.ru/ https:/fipi.ru/
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2 https://resh.edu.ru/ https:/fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KJIACC
KoaudecTBo 9acoB
Ne DJIeKTpOHHbIe (LM (poBbIE)
HanmeHnoBanue pa3aesioB 4 TeM POrpaMMBbl KoHTposbHbIe
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
HccnenoBanue GyHKIMHA ¢ TOMOIIIBIO TPOU3BOIHOM 22 1 https://resh.edu.ru/ https://fipi.ru/
[TepBooOpa3Hast u HHTETpAI 12 1 https://resh.edu.ru/ https:/fipi.ru/
r 7.
PAQUKH TPHIOHOMETPHHCCKHX dyHKIIHH 14 1 https://resh.edu.ru/ https:/fipi.ru/
TpuronomeTprdeckue HEPaBEHCTBA
n
PPALMOHAILHBIC, HOKASATCIRHDIC H 24 1 https://resh.edu.ru/ https:/fipi.ru/
norapuMuUecKre HEpaBeHCTBA
KommniekcHble uncia 10 1 https://resh.edu.ru/ https:/fipi.ru/
Harypanbnbie u nensie yncia 10 1 https://resh.edu.ru/ https:/fipi.ru/
C
FCTOMBT ATHOHAIIBHBLS, HPPAIONATIbHAX . 12 1 https://resh.edu.ru/ https:/fipi.ru/
MOKAa3aTeJIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN
3ama4m ¢ napaMeTpamu 16 1 https://resh.edu.ru/ https:/fipi.ru/
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIMS 3HAHUN 16 2 https://resh.edu.ru/ https://fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
n/n Tema ypoxa Bcero Koutpoabire o0pa3oBaTe/bHbIE
padoThI pecypest
1 [[MHO){(GCTBO, OTIepalK Ha/I MHOYKECTBAMHU U 1 https://resh.edu.ru/
WX CBOWCTBA
2 Juarpammsbl Diinepa-Benna 1 https://resh.edu.ru/
3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1
anmapara Jjs peleHus 3a1a4
Panmonansubie yncna. OObIKHOBEHHBIE U
4 JECSITHYHBIC IPOOH, TPOIIEHTHI, 0ECKOHCUHBIS 1 https://resh.edu.ru/
MepUOANYECKHE Ipodu
Panmonansubie yncna. OObIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEUHbBIE 1
MepHOANYECKHe qpoou
6 [Ipumenenue apobeii 1 NPOLEHTOB IS 1
pelleHus MPUKIAIHBIX 3a7a4
; [Ipumenenue apobeii 1 NPOLEHTOB IS 1
pEINICHUS TPUKIIATHBIX 3a7a4
8 JelictButenpHble yncna. PanionanbHbie U 1
UppalMOHATIFHBIC YK CIIa
9 Apudmerrueckue onepanum ¢ 1
JEHCTBUTENLHBIMH YUCIIAMU
10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €T0 1
CBOICTBa
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBHUIIa
11 OKpYTIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa 1
BBIYMCIICHUI
OCHOBHBIE METOBI PEIICHUS IENbIX U
12 IpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U 1 https://fipi.ru/
HEPaBEHCTB
OCHOBHBIE METOBI PELIECHUS LENbIX U
13 TPOOHO-palMOHATBHBIX YPABHCHUH 1 1
HEPaBCHCTB
OCHOBHBIE METOBI PELICHUS LENbIX U
14 TPOOHO-pallMOHATBHBIX YPABHCHUH 1 1

HEPaBEHCTB
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MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema beszy

16

MHorousneHsl ¢ neasiMu KodhuireHTamu.
Teopema Buera

17
18

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

Pemienue cucrem JIMHEHHBIX YpaBHEHUI

https://fipi.ru/

19

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Ornpenenurens MaTPHUILLI 2X2, €r0
Ir€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

https://resh.edu.ru/

20

21

Onpenenurtenb MaTpUILBI 2X2, €ro
Ir€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIIEHHE €0 3HAUCHUS

[IpuMeHeHne onpeaenuTeNns A PEIICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHU

22

Pemrenne npukitagHbIxX 3a/1a4 ¢ HOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

https://fipi.ru/

23

24

25

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI
KonTtpoabsnas padora: "PannonanbHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUH"

OyHKIHMA, CTIOCOObI 3a1aHns (PYHKITUH.
B3aumuo obpatubie ¢pyHkuuu. Kommnosuus
byHKIHII

https://resh.edu.ru/

26

27

28

I'paduk pyHkumu. dnemeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKIUN

OO6nacTh ornpeieNeHus] © MHOXKECTBO
3HaueHul QyHkuuu. Hynu ¢pyHkmm.
[IpomexyTKM 3HaK MOCTOSTHCTBA

YérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MakcuMyMBl 1 MUHUMYMBI ()YHKITUH.
HauOonpIiiee 1 HauMeHbllee 3HAYCHNE
(GYyHKINU Ha TPOMEKYTKE

https://fipi.ru/

30

Jluneiinas, KBaApaTuyHas U JpoOHO-
nuHerHas QyHKIUu

31

3JICM€HTapHO€ HUCCICAOBAHUC U ITOCTPOCHUC
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rpaduKoOB ATUX PYHKIIUN

3JI€M€HTapHOe HCCIICAOBAHUC U ITOCTPOCHUC

32 . https://resh.edu.ru/
rpadukoB 3TUX QyHKIHH
33 CreneHs ¢ 1eIBIM IToKa3aTeaeM. buHom
Hrrotona
34 CreleHb ¢ IeaIbIM IToKa3aTelieM. bunom
Hrrotona
35 CrenenHast GQyHKIUS C HATYpaTbHBIM U httos://fioi ru/
LebIM ToKaszareneM. Eé colicTBa u rpaduk Rep.
36 KountpoJabHnas patdora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk”
37 Apudmernaeckuii KOpeHb HATYpaTbHON
CTCIICHU M €0 CBOMCTBA
38 Apudmernaeckuii KOpeHb HATYpaTbLHON
CTCIICHU M €0 CBOMCTBA
39 [IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
coJiepKalluX CTENEHU U KOPHU
40 [IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH, https://resh.edu.ru/
coJiepKalluX CTENEeHNU U KOPHU
a1 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
coJiepKalluX CTENEeHU U KOPHU
Uppaunonansubie ypaBHeHHsl. OCHOBHBIE
42 METO/bI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanmnonansueie ypaBHeHusi. OCHOBHBIE
43 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
HppaunonaneHsle ypaBHeHNs. OCHOBHBIE
44 METO/BbI PEMICHHS UPPALMOHAIBHBIX
YpaBHEHUI
45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUT
HMPPAIMOHATILHBIX YPaBHEHUM
46 PaBHOCHIIbHBIE IEPEXOIBI B PELICHUU
HUPPALMOHATIbHBIX YPaBHEHUM
47 PaBHOCUITBHBIE TIEPEXOIBI B IjeIHeHI/II/I hitos://fioi ru/
HppalMOHAIIbHBIX YPaBHEHHI I I
48 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
HppalMOHATIbHBIX YPAaBHEHHI
49 CaoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU KaK

(byHKIMK 0OpaTHOMU CTENEHH C HATypaIbHBIM
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IIOKa3aTejiIeM

CoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU KaK

50 (GyHKIIUU OOpaTHOM CTENEHU C HaTypaabHbIM 1 https://fipi.ru/
rokaszaresem
KoutpoJabsHas padora: "CsoiicTBa u rpaduk
51 KOpHs N-ol crenenu. ppanroHanbHbIe 1
ypaBHeHus"
59 CreneHsb ¢ paluOHATBHBIM MTOKa3aTeIeM U eé 1
CBOMCTBa
53 CreneHp ¢ paliOHAJILHBIM TIOKa3aTeIeM U e 1
CBOMCTBA
54 CreneHsb ¢ paluOHATBHBIM MTOKa3aTeIeM U eé 1
CBOMCTBA
[TokazarenpHas QyHKIHs, €€ CBOWCTBA U -
55 o Py ’ 1 https://fipi.ru/
rpaduk
56 Hcnonp3oBanue rpaduka GyHKIHH 115 1
peuieHusl ypaBHEHU I
57 Hcnonb3oBanue rpaduka QyHKIUM 115 1
peuieHusl ypaBHEHU I
58 IToka3zarenbHble ypaBHEeHUsI. OCHOBHBIE 1
METO/IbI peIIeHUs 0Ka3aTeIbHbIX YPaBHEHUH
[TokazatenpHbie ypaBHeHUss. OCHOBHbBIE
59 1 https://fipi.ru/
METOBI PEIICHUS TIOKa3aTeIbHBIX YPaBHEHUH
50 IToka3zarenbHble ypaBHEeHUsI. OCHOBHBIE 1
METOBI PEIICHUS TIOKa3aTeNbHBIX YPaBHEHUH
61 KonTtpoabnas padora: "[lokazarensHas 1
¢yukuus. [lokazarenbHble ypaBHeHUS"
62 Jlorapudwm uncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uncna. CoiicTBa jgorapudma 1 https://fipi.ru/
64 Jlorapudwm yucna. CroiicTa jorapudpma 1
65 JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbI 1
66 ECATHYHBIC W HATypaTbHBIE JIOTAPUPMBI 1
y
[IpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX .
67 P p(b P > COAEP 1 hittps://fipi.ru/
sorapu@msl
68 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
norapupmbl
69 [IpeobOpazoBanme BRIpaXKEHUN, CONCPKAIIIX 1
sorapudmbl
20 Jlorapudmuueckast pyHKIus, €€ CBOUCTBA U 1

rpadux
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Jlorapudmuueckas ¢pyHKIuUs, €€ CBONCTBA U

71 1
rpaduk
79 Hcnonb3oBanue rpaduka QyHKIHH 115 1
peleHus ypaBHEHHH
73 Hcnonb3oBanue rpaduxa QyHKIUM 115 1
peuieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE
74 METO/IbI PEIICHHS JIOTApUPMUISCKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
75 METOBI peIIeHUs JIoTapu(PMUIECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
76 METOBI peIIeHUs JIOTapu(PMUIECKUX 1
YpaBHEHUI
77 PaBHOCHIIBHBIE TTEPEXO/IBI B pr_ICHI/II/I 1 httos://fipi.ru/
Jorapu(pMHUUECKUX ypaBHEHUN I I
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1
Jorapu(pMUUECKUX ypaBHEHUN
79 Kountpoabsnas padora: "Jlorapudmudeckas 1
¢bynkuus. Jlorapupmudeckue ypaBHeHus"
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC 1
YHCIIOBOTO apryMeHTa
81 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC 1
YHCIIOBOTO apryMeHTa
82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpyKHOCTb,
84 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIIUH 1 https://fipi.ru/
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,
85 ompe/ielICHUE TPUTOHOMETPUUECKUX (DYHKITHI 1 https://resh.edu.ru/
YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
88 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 https://fipi.ru/
90 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX 1
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BBIPAYKECHU I
01 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIpKEHUN
92 Hpeo6pa30333HI/Ie TPUTOHOMETPUUECKUX 1 httos://fipi.ru/
BBIpKEHUN I I
93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIpKEHUN
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenne TpUroHoMeTpUUeCKUX ypaBHEHUN 1 https://fipi.ru/
96 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUN 1
97 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN 1
98 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUN 1
99 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN 1
100 Pemenue TpUroHOMETpUUECKUX YpaBHEHUN 1 https://fipi.ru/
KonTpoabHnas padora:
101 "TpUroHOMETPUYECKHE BHIPAKCHUS U 1 1
TPUTOHOMETPUYECKHE YpaBHEHUA"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 MOoCJIeqOBaTEIbHOCTEN. MeTox 1 https://resh.edu.ru/
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 mocJieI0BaTeIbHOCTH. VicTopust aHanm3a 1
0ECKOHEUHO MaJIbIX
104 Apudmerrueckas nporpeccus
105 I'eomerpuueckas nporpeccus
106 beckoneuno yoObIBaroIIas reoMeTpruIecKas 1
nporpeccust
107 Cymma 6CCKOHC:{HO yObIBaro1ei 1 hitos:/fipi.ru/
reOMEeTPHUECKON IPOTpeccuu I :
108 JIMHEHBIN U YKCIIOHEHIMAJIBHBIA POCT. 1
Yucno e. @opmyia CIOKHBIX MPOLIEHTOB
109 JIMHEHBIN ¥ YKCIIOHEHIIMATbHBIA POCT. 1
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB
110 Vcnonb30BaHue MPOTPECCHH ISl PELICHUS 1 httos://fipi.ru/
peanbHBIX 3324 IPUKIIAJHOTO XapaKTepa AERS-APLILE
111 KonTpoabHas padora: 1 1
"[locnenoBarenbHOCTH U pOrpeccuu”
112 HenpeprsiBHbIe DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
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byHKIMI
114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA 1
OTpe3Ke
115 CpoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha 1
OTpe3Ke
116 Meroa UHTEPBAJIOB VISl PELICHUS HEPABEHCTB
117 Meroa HHTEPBAJIOB ISl pEIICHUST HEPABEHCTB
118 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GYHKIMN 1715 pelIeHus 3a1a4
120 [IpuMeHeHMEe CBOWCTB HENIPEPBIBHBIX 1
(GyHKUMH 1715 pelieHus 3a1ad
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1
122 OnpeneneHHft, reOMETPUYECKUI CMBICT 1
IIPOU3BOIHOM
123 OnpeﬂeneHHve, (bU3HYECKU CMBICIT 1 hitos:/fipi.ru/
IIPOU3BOIHOM | |
124 VYpaBHeHHe KacaTeabHON K rpaduky QpyHKINN 1
125 VYpaBHeHHEe KacaTenbHOU K TpapuKy GyHKIUN 1
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (PYHKINH 1
127 ITpon3BoiHbIE NIEMEHTAPHBIX (GYHKLIUH 1
128 [Tpou3BomHast CyMMBI, IPOU3BEICHHUS, 1
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHA
129 [Tpon3BoaHast CyMMBI, IPOU3BEICHHUS, 1
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHA
130 [IpousBoiHast CyMMBI, npomBeneimﬂ, 1 hitos:/fioi ru/
YaCTHOT'O U KOMITO3UIMU (DYHKIIMHA peIpLE
131 Koutpoasnas patora: "IIpousBoanas" 1 1
132 HOBTOPC'I'-II/IC, 06061].[6'3'1-11/16, CHCTEMATH3AIIH 1 httos://fipi.ru/
3HaHuil: "YpaBHEHUA AERsRLIY
133 HOBTOPe'I'{I/Ie, 06061'1'16HI/IC, CHCTEMAaTH3allHs 1 httos://fioi.ru/
3HaHuil: "OyHKIUH I I
134 HroroBasi kKoHTpoJIbHaAsI padoTa 1
135 Hrorosasi kKoHTpoOJIbHAsI padoTa
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

© MAOY I'umuasus Ne 86. PaGouast nporpamMa y4yeOHOro npeamera
«Aarefpa U Hayas1a MaTeMaTH4YecKoro aHaau3a (yriayoseHHblil ypoBensb) 10-11 kiaaceb»

11 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTposabHbie
n/n Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
1 [TprmeHneHre mpOu3BOJHON K UCCIIEIOBAaHHUIO 1
($yHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
5 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHUIO 1
GbyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [TprumeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
[TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO -
4 P . P 1 https./fipi.ru/
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
5 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO 1
GbyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
5 [TprmMeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO 1

(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
HaxosxneHne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs HeMPEPbIBHON (PYHKIUHU HA OTpE3Ke

Haxoxnenue HaMOOJIBIIIEr0 ¥ HAUMEHBIIIETO

8 N 1 https://fipi.ru/
3HAuEHUs HEMPEPHIBHON (PYHKIIMM HA OTPE3KE

Haxoxzaenne HanboIb1IeEro 1 HAUMEHBIIIETO
3HauUEHUs HEMPEPHIBHON (PYHKIIMM HA OTPE3Ke

10 HaxosxneHne HanOobIIero 1 HAMMEHBIIETO 1
3HaYeHUs HEMPEPbIBHON (PYHKIIMHU HA OTpE3Ke

1 Haxoxnenre HanbobIero 1 HAMMEHbIIEro 1
3HAYeHUs HEMPEPbIBHON (PYHKIIMU HA OTpE3Ke

HaXO)K)ICHI/Ie HauOOIBIIEro U HAaMMEHBIIIETO

12 3HAYCHUsI HEPEPHIBHOW (PYHKITUN HA OTPE3KE !

13 IIprMmeHeHre nporu3BOAHOMN ISl HAXOXKICHUS 1
HaWJIy4YlIEro pelieHUs B MIPUKIAJAHBIX 3a7a4ax

14 [IpuMmeHeHrne nporu3BOIHOM ISl HAXO0XKICHUS 1

HAWJTy4IlIero pCuICHUA B IPUKIIAJHBIX 3a/jadax

[IpuMeHeHre nporu3BOIHOM ISl ONPEACIICHUS
15 CKOPOCTH M YCKOPEHUS TIpoliecca, 3aJaHHOTO 1 https://fipi.ru/
dbopmyoit wim rpapukoM

[IpumeHeHre npou3BOIHOM ISl ONPEAECICHUS
16 CKOPOCTH M YCKOPEHUS TIpoliecca, 3aIaHHOTO 1
dbopmyoit wim rpagukoM
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17 Kommo3zurus ¢hyHKimii https://resh.edu.ru/
18 Kommozumus ¢pyHKIui
19 Kommozurust ¢hyHKimii
https://skysmart.ru/
20 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha https://math-
KOOPAMHATHOM INIOCKOCTH oge.sdamgia.ru/
https://fipi.ru/
21 I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPJIMHATHOM TIJIOCKOCTH
99 KonTpoasnas padora: "VccnenoBanue
GYHKIHUI ¢ TOMOIIBIO TPOU3BOTHOM"
93 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
IEPBOOOPA3HBIX
24 [TepBooOpazHbIie 3eMEHTAPHBIX QYHKIUH.
[IpaBwmita HaXOXACHUS TEPBOOOPA3HBIX
o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (QYHKIUI.
[TpaBuna Hax0Xk1eHUSI IEPBOOOPA3HBIX
https://skysmart.ru/
- https://math-
26 Wurerpan. ['eomeTpuueckuii cMbICT HHTETpaja .
oge.sdamgia.ru/
https://fipi.ru/
7 Brraucnenue onpenenéHHOro HHTErpaia 1no
dbopmyne Herotona-Jleitoaura
28 Brruucnenue onpenenéHHOro HHTErpaia mno
dopmyne Hetorona-Jleitbnuia
29 [Ipumenenne nHTETpaa sk HAX0XKICHHS
TUIOMIAIeH TUIOCKUX PUTYP
https://skysmart.ru/
30 [IpruMmeneHne nHTErpasia 11 HaXOXKIACHUS https://math-
00BEMOB reOMETPUYECKHUX TEI oge.sdamgia.ru/
31 [Ipumeps! pemennii qudhepeHInaTbHbIX
ypaBHEHUU
39 [Ipumeps! pemennii qudhepeHInaTbHbIX
ypaBHEHUU
MareMatnueckoe MOAECIIMPOBAHNE PEATBHBIX
33 MIPOIIECCOB € MOMOIIBIO ArddHepeHITnaTbHBIX
YpaBHEHUU
34 Kontpoannas padora: "[lepsoobpaznas u
uHrerpan"
35 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
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rpaduku
36 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U 1
rpaduku
37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U 1
rpapuku
38 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U 1
rpapuku
39 Tpuronomerpudeckne GyHKINHU, UX CBOICTBA U 1
rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHUI
40 1 https://fipi.ru/
C MIOMOUIbIO TPUTOHOMETPHUECKON OKPY>KHOCTH
41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUN 1
C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU
42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUN 1
C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU
OT60p KOpHEHN TPUTOHOMETPUUECKHUX YpaBHEHUI
43 1 https://fipi.ru/
C TIOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1 https://fipi.ru/
KonTposbnas padora: "I'paduxu
48 TPUTOHOMETPHUECKUX (PYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OcHOBHBIE METO/IbI PELIEHNUs TOKa3aTEIbHbBIX 1
HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS TOKa3aTeNIbHBIX 1
HEPABEHCTB
51 OCHOBHBIE METO/IbI PEIICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB
59 OcHOBHBIE METO/IbI PELLIEHNUs TOKA3aTEIbHbBIX 1
HEPABEHCTB
53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPaBEHCTB
OCHOBHBIE METO/IbI pEIICHUS JIOTapU(HMUIECKUX -
54 P pi 1 https://fipi.ru/
HEPABEHCTB
55 OCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUIECKUX 1
HEPaBEHCTB
56 OCHOBHBIE METO/IbI pelIeHUs JIorapu(PMUIECKUX 1

HEPABEHCTB
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OCHOBHBIE MCTOABI pCICHUA HPPALUOHAIbHBIX

57
HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBLHBIX
HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATILHBIX
HEPABEHCTB
50 OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATILHBIX
HEPABEHCTB
61 I'paduueckue metozs pemeljm[ hitos:/fipi.ru/
UPPaLMOHATIbHBIX YPaBHEHUM
62 ['padmyeckue METOABI peLIeHHs
UPpALMOHATILHBIX YPaBHEHHM
63 I'paduueckue meTop! pereHus NoKa3aTeIbHbIX
ypaBHEHUU
64 I'paduueckue mMeTob! pereHus: NoKa3aTeIbHbIX
HEPABEHCTB
65 I'paduueckue MeTOIbI pelIeHus
Jorapu(pMHUUECKUX ypaBHEHUIN
66 I'padmueckue metos! penieHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padmuueckue metozs! penieHus
norapu(pMUUECKIX HEPABEHCTB
68 I'paduueckue MeTo b1 pemeHHﬂv IIOKa3aTEJIbHbIX hitos:/fipi.ru/
U JIorapu(pMUYECKUX YpaBHEHUI
69 I'paduueckue meTop! penieHus moKa3aTeIbHbIX
U JIorapu(pMUYECKUX YpaBHEHHI
70 ['padmyeckue MeTOABI pelIeHHs TOKa3aTeIbHbIX
U JIorapu(pMUYECKUX HEPABEHCTB
71 I'padmueckue MeTo bl pelIeHHs MOKa3aTeIbHbIX
U JIorapu(PMUYECKUX HEPABEHCTB
KonTtpoabnas padora: "MppanuonanbHsle,
72 nokaszareJbHbIe U JorapudmMudeckue https://fipi.ru/
HepaBeHcTBa"
KomruiekcHbie uncia. Anredbpandeckas u
73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
KowmrmnekcHeie yncna. Anrebpandeckas u
74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH https://resh.edu.ru/
KOMIUIEKCHOTO YHCIIa
75 ApudmeTndeckne onepanuu ¢ KOMITIEKCHBIMU
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qucjaaMu

Apudmernueckre onepanu ¢ KOMILTICKCHBIMU

76
qHUCIaMU
77 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJMHATHOM TJIOCKOCTH
78 N300pakeHne KOMIIEKCHBIX YHCE Ha
KOOPJMHATHOM TJIOCKOCTH
79 ®opmyna Myaspa. KopHu N-oii ctenenu u3 httos:/fipi.ru/
KOMILJIEKCHOTO YHCIIa
80 ®opmyna Myaspa. Kopuu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
81 [IpuMeHeHre KOMIUIEKCHBIX YHCEN ISl PEIICHHS
(GU3NIECKUX U TEOMETPHUYECKHX 33124
82 KonTpoubnas padora: "KommnekcHeie yucna"
83 HatypanbHble U 1enbie yrcia https://fipi.ru/
84 Harypasbabie u niesnbie yucia https://resh.edu.ru/
85 [TprMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX
qucen
86 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENTBIX
yuce
87 [TprMeHeHNe NPU3HAKOB JIEIUMOCTH 1IEITBIX
yucen: HOJ u HOK
88 [TprMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX
gucen: HOJI u HOK
89 [TpuMeHeHne PU3HAKOB JIETUMOCTH TIEITBIX httos:/fipi.ru/
YHCeJl: OCTaTKH 110 MOJYJIIO
90 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIBIX
YHCeJI: OCTaTKH 110 MOJYJIIO
[IpumeHeHre MPU3HAKOB AETUMOCTH LENIBIX
91 qucen: anroput™ EBkinaa Ui pemenus 3agad B
IEJIBIX YUCIIaxX
92 KonTpoJsbHnas padora: "Teopus nensix uncen"
03 Cucrema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS
94 Cucrema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBHS
95 OcHoBHbIE MG”I:'O,Z[I)I pEILIeHUs CUCTEM U ) httos://fipi.ru/
COBOKYITHOCTEH paliioHaIbHBIX YpaBHEHHIA
96 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYITHOCTEM MPpaLMOHAIBHBIX YPABHEHUN
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OCHOBHBIE MCTOABI pCICHUA CUCTEM U

3 COBOKYIHOCTEH MOKa3aTeNIbHbIX YPaBHEHU N

98 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEM IOKA3aTEIbHbIX YPABHEHUI

99 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(pMUYECKUX YPAaBHEHUI

100 OcHOBHBIE MC];O,Z[LI peLLeHHs CUCTEM U ) httos://fioi ru/
COBOKYIHOCTEH JIorapu(pMUUYECKUX YPaBHEHUI
[IprMeHeHne CUCTEM K PEIEHUIO

101 MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOnacTell HayKu U pealbHOM )KU3HH,
MHTEpIpeTalys NOJyYeHHBIX pPe3yJIbTaTOB
[IpuMeHeHne cUCTEM K PELEHUIO

102 MaTeMaTHYECKUX 33a7a4 ¥ 3a/1a4 U3 Pa3INIHbIX
oOnacTell HayKu U pealbHOM )KU3HH,
MHTEPIPETANNs TOTYYCHHBIX Pe3yJIbTaTOB
[TpuMeHeHNnEe HEpaBEHCTB K PELICHUIO

103 MaTeMaTHYECKUX 3a]a4 M 3a/1a4 U3 Pa3INIHbIX
oOnacTell HayKu U pealbHOM )KU3HH,
WUHTEPIpPETANNS TOTYYCHHBIX Pe3yJIbTaTOB
KonTtpoubsnas padora: "Cucremsl

104 palMOHATIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHEHUI"

105 PannonanbHbIe ypaBHEHHs ¢ TapaMeTpaMHu

106 PannonanbHble HepaBeHCTBaA ¢ TapaMeTpamMu

107 PannonanbHble cucTeMBl ¢ TapaMeTpaMu

108 HppannoHanbHble YpaBHEHUS, HEPABEHCTBA C httos:/fipi.ru/
napameTpamu

109 HppanroHambHbIE CHCTEMBI C TapaMeTpaMH

110 [Toxa3zaTenpHbIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C
napameTpamu

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

114 TpuronomeTpuieckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuieckre HepaBeHCTBA C httos:/fipi.ru/

napaMeTpamu
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116 TpuronomeTpudecKue CUCTEMBI ¢ TTapaMeTpamMu 1
[TocTpoenwne u ucciieqOBaHNE MaTEMATHYECKUX
117 MOJEJIEH PEAIBHBIX CUTYALMM C IIOMOLIBIO 1
YpPaBHEHUH C MMapaMeTpamMmu
[TocTpoenue u uccae0BaHNE MAaTEMATHIECKUX
118 MoOJIeNIel peaIbHBIX CUTYAIMi C ITOMOIIBIO 1
CUCTEM YPaBHECHHI C TTapaMeTpaMu
[TocTpoeHure u ucciaeI0BaHNE MAaTEMATHIECKUX
119 MoJieJIel peallbHbIX CUTYallUi C TTOMOIIBIO 1
CUCTEM YpaBHEHUI C apaMeTpaMu
120 Koutpoasnas padora: "3anaun ¢ 1 1
napamerpamu’
121 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AT .
122 sHanwii: "Y pasieHus” 1 https://fipi.ru/
123 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS e
. n o 1 https:/fipi.ru/
3Hanwmii: "YpaBHeHus. CUCTEeMBbI ypaBHEHUN
124 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3Hanuit: "HepaBencrtna"
125 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "HepaBeHncrsa"
[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS .
126 snanwii: "Hepapercrsa” 1 https://fipi.ru/
127 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HaHuil: "[IponsBonHas u e€ npumeHenue"
[ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs -
128 s ) . 1 https:/fipi.ru/
3Hanwuii: "Ilpon3BoaHas u e€ mpuMeHeHue
IToBTOpenue, 0000IIEHNE, CUCTEMATHU3ALIUS
129 ’ ’ 1
3Hanuil: "[IponsBonHas u e€ npumeHexue"
130 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1
3HaHuil: "MHTETpan u ero npuMeHeHue"
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs -
131 sanmit: "DymKim” 1 https./fipi.ru/
IToBTOpEeHue, 00001IEHNE, CHCTEMATU3ALMS
132 ’ ’ 1
3HaHui: "OyHkuun"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "OyHkun"
134 Hrorosasi KOHTpoOJIbHAs1 padoTa
135 HNToroBasi KOHTpPoOJILHasI padoTa
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[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUHI

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHSL.
AnrebOpa u Hadana MaTeMaTtndeckoro ananusa, 10 kmacc/ Hukomsckuit C.M.,
[ToranoB M.K., Pemernuxos H.H. u npyrue, Akiiponepaoe o0I11ecTBo
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
Anre0Opa u Havajia MaTeMaTuyeckoro ananusa, 11 kiace/ Huxonsckuit C.M.,
[Toranos M.K., PemernuxoB H.H. u npyrue, Axunoneproe o0111ecTBo
«3narenbctBo «IIpocBemeHue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https:/fipi.ru/
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