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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «AunreOpa ¥ Havajla MaTEMaTHMYECKOTO aHAIN3a» SIBISETCS
OJIHUM M3 Haubosee 3HAYMMBIX B MpPOrpaMMe CpeaHero oduiero oOpa3oBaHMs,
IOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CIeYMBAaeT MHCTPYMEHTaJIbHYIO 0a3zy s
M3YyUCHHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOpOHBI, (hopMUpyeT
JOTMYECKOe U a0CTPAKTHOE MBIIUICHHE 00YyYarolIUXcsl Ha YpOBHE, HEOOXOIUMOM
U1 OCBOEHUSI MH(POPMATHKH, OOIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTHU U JAPYTUX
TUCUMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaromiuecss OBIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Haykd, KoTopas (HOpMylIHpyeT CBOH
JTOCTUXKEHUS B MaTeMaTH4eCKo Gopme.

VY4eOHbIl Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHajin3a 3aKJaJbIBacT
OCHOBY JJI YCIEIIHOTO OBJAJACHUS 3aKOHAMU (U3MKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJECHIIMN Pa3BUTHsI YKOHOMHUKU U OOIIECTBEHHOW JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX HU(DPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JajibHEHIIero oOpa3oBaHMs U B
MOBCEHEBHOM XM3HU. B TO ke Bpems OBNaJeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKLMSIMHU anreOpbl M MaTeMaTU4YecKOoro aHajlu3a pa3BUBAET
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBAaTh
YTBEPXKIIEHUSI C TTOMOIIBI0 HHAYKIIMU M PAcCyXIaTh JETYKTHBHO, MUCIOIH30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMHUpPYET
KpPEaTUBHOE M KPUTUUYECKOE MBIIIICHUE.

B xone m3ydenust yuyeObHOro kypca «Anredpa U Hadajga MareMaTHYeCKOro
aHaimM3a» 00ydJarolIMecs MOJY4aloT HOBBIM OMBIT pElleHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO TIOCTPOCHMSI MaTEMAaTUUYECKUX MOJIEJe peajbHbIX CUTYAlHi,
MHTEPIIPETallMd  TMOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HCKYCCTBE, C
BBIJIAIOLTUMUCS MAaTEMaTUYECKUMU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHblii Kypc 0051aaeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM TOTEHIIUAIOM,
KOTOpBI peaju3yercss Kak uepe3 y4eOHBbIM Marepual, CrnocoOCTBYIONMIUN
(OpMUPOBAHUIO HAYYHOTO MHPOBO33pEHHUSA, TaK M 4Yepe3 cnenuuky ydeOHOU
NESITEIbHOCTH, TpeOyrole MpOAODKUTEIbHOM  KOHILIEHTpPAIlMM  BHHUMAaHUS,
CaMOCTOATENPHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  TIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroamku oOyueHus anreOpe M HadajgaM MaTeMaTHYECKOTO
aHalM3a JSKUT ACSITETbHOCTHBIM MPUHITUI 00Y4IEHUS.

B crpykType yueOHOoro kypca «AnreOpa u Haudajga MaTeMaTHUYE€CKOIO
aHaIM3a» BbIIENEHBI CIEAYIOUIUE COAepKATEIbHO-METOANYECKEe TuHUU: «Yucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukm», «YpaBHEHU U HEpaBeHCTBay, «Havama



MaTeMaTH4ecKkoro aHammza», «MHOXecTBa M JIOrTMKa». Bce OCHOBHEBIE
COZIEPKATEIbHO-METOAMUECKHUE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
o0y4eHUs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
Apyr Apyra U MOCTENEHHO HAaCHIAsCh HOBBIMU T€MaMHU M pasjenamu. J(aHHBIHI
y4eOHBI KypC SBISIETCS WHTErPATHUBHBIM, TIIOCKONBKY OOBEOMHSIET B cebe
CoJiepKaHNe HECKOJbKUX MaTeMaTHYeCKUX JUCHUUIUIMH, TakuX Kak aiureopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaliu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOydarouiuecs OBIJIAJIEBAlOT BcE Ooee
IMIMPOKUM MaT€MaTUYECKUM aIllapaTroM, Y HUX IMOCIIEA0BaTENbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelb pealbHOU
CUTYaIliH, MPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU W3YUYEHUU y4ueOHOro Kypca, IJis
peLIeHUs] CaMOCTOATENHHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/1a4yu, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConeprkarenbHo-MeTOoAUYeCKass JUHUS «YHucna U BBIYUCICHUSD) 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIIOIb30BAHMS IEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHusi 0co0O€ BHUMaHuUE  yAedseTcss  (OPMUPOBAHHIO  HABBIKOB
pallMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIUX B Ce0s HCHOJIb30BAaHUE PA3INYHBIX
dopMm 3ammucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOTHATH NPUOMKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBbIE BBIPAXKEHUs, pabOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXKECTBAa HATYpPaJIbHBIX, MEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHBIE €My CHenupUYecKUe 3aJadud M OIepaluu: JeJICHHE HaIlleo,
ONEpUpPOBAHHE OCTATKAMHM HA MHOXECTBE IEJbIX YHCET, OCOOble CBOWCTBA
paLMOHATBHBIX U UPPAMOHANBHBIX YHCEN, apu(METHUECKHE OMNepalny, a TaKkxKe
W3BJICUCHUE KOPHS HATypajlbHOM CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaronapsi mocrnegoBaTelbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHs JJIS PELICHHs pa3InyHbIX 3a/1a4
dopMupyeTcsl mpeAcTaBIeHUEe O €AMHCTBE MaTeMaTUKU KaK HayKd U €€ poyd B
IIOCTPOCHUU MOJENIel peabHOr0 MUpa, IIHUPOKO HCHOJB3YIOTCS 0000IIeHne |
KOHKPETHU3aIIHSL.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEAM3yeTCsl Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpPEJHEro oO0IIero o0pa3oBaHUs, IMOCKOIbKY B KaKIOM
paznene Ilporpammbl TPEeTyCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yiapTaTe OOy4arouluecs OBJIaJACBAlOT PA3NIUYHBIMM  METOJaMU  pEIIeHHS
pallMOHANBHBIX, HPPALMOHAIBHBIX, IMOKa3aTEeNbHBIX, JOTapuPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaiux mnapaMmerpsl. llomydeHHble yMEHHS LIMPOKO HCHOJIB3YIOTCS MpU



UCCIeI0OBaHUU (YHKIMA C TTOMOUIBIO MPOU3BOJIHOM, MPU PEHICHUU MPUKIATHBIX
3aJa4 U 3a7jay Ha HAXOXJACHHE HAauOOJbIIMX U HaUMEHBUINX 3HAYEHUH (PyHKIUU.
JlanHast conepkarenbHas JMHUS BKIIOYAET B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIIOJIHATG ~ pacuéTel 1O  ¢opMynaM, npeoOpa3oBaHMsl  palMOHAIbHbIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKEHUH,
COZIepXallluX CTENeHUu M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHUYECKOIO U
a0CTPAaKTHOI'0 MBIIIEHUSI O0y4aroluXcsi, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykneHudd, paboOTl C  CHUMBOJBHBIMM  (opMamH,  IpeICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. AiredOpa
npeqiaraet 3(QQeKTUBHbIE WHCTPYMEHTHI [l PEUICHHsS MPAKTHYECKHX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepkarenbHo-MeToquueckass JuHUS «DyHKIUU W TpaduKm» TECHO
NEeperieTaeTcsl ¢ APYrUMU JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTh U3YUEHUs MaTepuana. M3yuenue creneHHon,
MOKAa3aTeJIbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKIMHM Ui pelieHus 3a1ad U3 APYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTeMaTUYECKUM aHAIM30M,
TaK U C pELIeHUEM ypaBHEHUIl U HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
yaensiercss GOpMHPOBAHUIO YMEHUSI BbIpaxaTb (GOpMyIamMu 3aBUCUMOCTH MEXKY
pa3NUYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJy4YE€HHblE (DYHKUUH, CTPOUTH HX
rpaduxu. Matepuan 3Toi cofepKaTelbHONW JUHUU HAIlEJICH Ha Pa3BUTHE YMEHHM
U HAaBBIKOB, TO3BOJISIIOUIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuuHON (opMe: aHATMTHUECKOW, Tpaduyeckor u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTHIA.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTU4YECKHX, TaK U MPUKIATHBIX 3a]1ad,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOHTH
rpauKy  CIOXKHBIX (YHKUIMMA, OMpenensiTh HMX HauOOoJbIIME W HAaUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAH (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH W
YCKOpEHHUsI TpoueccoB. JlaHHas copepaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTe€MaTHYECKMX MOJENEN pealbHbIX CUTYaLMi,
NO3BOJISIET HAaXOAUTh HaWJyylllee pEelIeHWEe B MPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIbHO-3KOHOMHUYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4ECKOro
aHajgM3a CHOCOOCTBYET pPa3BUTHUIO aOCTPakTHOro, (HOPMaIbHO-JIOTMYECKOT0 U
KPEaTUBHOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroluecs: y3HaIT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEeMaTHKU U MCIOJb30BaTh €0 JJI BBIPAXKCHUS CBOMX MBICTICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKOH JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOJCIMPOBAHUS, KOTOpBIE MPU3BAHbI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KK/IBIN U3 Pa37Ie/iOB MIPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M KOHKPETHU3UPOBATh  IPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanm3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHble Tepuoauyeckue apoou. I[lpumenenue apoOeil U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YHUCIIa U ero cBorcTBa. [IpuOmmkEéHHbIE BHIYUCIECHUS, TTPaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO/TBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Ormpenenurens MaTpuibpl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPUILL U ONPEAEITUTEIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuus, crnocodbsl 3amganus GyHKIUH. B3aumHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOsIHCTBA. YETHBIE U HeuéTHbIe (yHKIMH. [lepuoanueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (GyHKUMS ¢ HATypaldbHBIM U 1I€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKITUN TS pEIICHUS YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locneqoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeIbHOCTE. MeTox
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBaroIieil reoMeTpuyecKoil
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. TO4yku paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbu3nUecKuil CMBICT TPOU3BOJHON. Y paBHEHHE KacaTelIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o Moay:nro, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3aJad M3 pa3iMuHbIX 00JlacTel HAayKu U pealbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIINH, UX CBOMCTBA U TpaduKH.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
MIPEAMETOB U PEATLHOM KU3HMU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAJHBIX 337a4ax, Ui OIpPENENICHHs CKOPOCTHM M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJEJHPOBAaHUE pEaTbHBIX MPOLECCOB € TMOMOMIbIO Au(QepeHIInalIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOHN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCHMCKUX MAaTEMATUKOB M POCCUMCKOM MATEMAaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, dTUUYECKOTO TMOBEJEHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOUYAsl ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYAdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpPEC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaréMaTH4YEeCKOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh ~ AKOJIOTUYECKON  KYyJIbTYpbl, TMOHHMAHUE BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpezpl, [UIAHHPOBAHME IIOCTYNIKOB M OLIEHKM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MAaTeMaTUYECKOM HAyKH Kak CQepbl YEJIOBEYECKOW JESTENbHOCTH, 3TalloOB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] MOHATHUM, YCTaHaBIMBaTh CYLIECTBEHHbIN MpPU3HAK KiacCU(UKAIUY,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHAN, YMO3AKIFOUEHUH 110 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpaTh crmoco0 perieHus: y4eOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOPEUYHE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BbIJIBUIATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpaTh WH()OPMAITHIO U3 UCTOYHHKOB PA3IMYHBIX THUIIOB, AaHATM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY pelIeHHs 3ajadH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nyajora, oOHapy)KUBaTh Pa3IM4YUe U CXOACTBO IO3MIIUN, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3eHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
crioco0aMy CaMOIPOBEPKH, CAMOKOHTPOJII TpoIlecca W pe3ysbTara pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM, OOBIACHITH IPUUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelleHUd Y4eOHBIX 3a/Jady, MNPUHUMATh I€Jb COBMECTHOU
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenuss B 10 kJjacce oOyJaroumuiics TOMYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOLEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSITh TPUOJIVKEHHBIC BEIYUCIICHUS, TIPABUIa OKPYTJICHUS], IPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHMS U YPaBHEHUS -CIEIACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C IedbiMH KOo3(h(ULUHUEHTaMH, KOPHM MHOTOWIEHa, NPUMEHATH
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeAeNuTeNns 2 X 2 JUisl BBIYMCIEHUS €ro 3Ha4eHus,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(PMUUYECKUX BbIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI AJIs IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOJHO ONEpPUPOBATHh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHUS, YpaBHEHMs,, HEPAaBEHCTBAa II0 YCIOBUIO 3a/ayd, HCCIEI0BATh
MIOCTPOEHHBIC MOJIETIN C MCIIOJIb30BAHUEM arrapaTa aareOpsl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, Trpaduk QGYHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckrue (PyHKINU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYyMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
[EeJIbIM ToKa3aTesieM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM M LEJbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJTHO OMNEpUPOBATh MOHATHAMU: IOKa3aTeidbHas U Jorapudmuyeckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (DYHKIMA JUIsI  WUCCIACAOBAHUS MPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apumMeTnyeckas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIIasi FTEOMETPUUECKast MPOrpeccus, JUHEHHBIA U
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAHTE;

UCTIONIb30BaTh TPOTPECCHH MJIsl PEUICHUS peajbHBIX 3a7ad MPHUKIIAIHOTO
XapaxkTepa;



CBOOOIHO ONEPUPOBATH MOHITUAMU: MOCIE0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOJHO OMEPUPOBATH MOHATHIMHU: HEMpPEPbIBHBIE (YHKIUH, TOYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GbyHKIMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATh  MOHATHUSIMHU:  MHOXKECTBO,  OINEpallMi  HaJ
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHUe-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuiicss MOMYy4YUT CIEIYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOr0 aHaIn3ay:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBKkimaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHClia B ajlreOpanyeckod u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
JAorapupMUUYECKUE HEPABEHCTBA, HAXOAWUTh MX pPEIIEHUs C  IOMOIIbIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMHM: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panroHalIbHbIE, UppaLMOHAJIbHBIE, [I0OKa3aTEeIIbHEIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEIMpPOBaTh peajibHbIE CHUTYallMd Ha $3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapuKd KOMIO3MLIMHU (YHKIHH € TMOMOIIbIO 3JIEMEHTAPHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIHUPOBAHUS M HCCIEAOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXXICHWS HAWIy4llIero pELICHHUs B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IEPBOOOPA3HBIE 3JIEMEHTApHbIX (YHKUUNA U BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MPUKIAJHbIE 33a7aud, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKOrO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaunmenoBanue pasaenon
H T€M MPOrpaMMbl

KoaunuecTBo uacoB

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

ueKTpoHHbIE (L] pPOBBIE) 00pa3oBaTeIbHbIE
pecypcsbl

MHOXk€ecTBO
JIEHCTBUTEIILHBIX YU CEL.
MHoOrouseHs!.
Panmnonanbubie ypaBHEHUSA
1 HepaBeHCTBA. CUCTEMBI
JMHEHHBIX ypaBHEHUN

24 2

https://infourok.ru/prezentaciya-mnozhestvo-i-eqo-
elementy-6446668.html

OyHKIMYU ¥ rpaduKy.
Crenennasi yHKIHS C
IENIBIM MTOKa3aTelieM

12 0

https://sdo.edu.orb.ru/theme.php?id=807

ApudmeTrueckuil KOpeHb
N-O CTEIEHN.
WppanuonanbHbie
ypaBHEHUS

15 0

https://resh.edu.ru/subject/lesson/5498/conspect/272541/

[ToxazaTenbHas QyHKIUS.
[Toka3aTenbHbIE ypaBHEHUS

10 2

https://sdo.edu.orb.ru/theme.php?id=2112

Jlorapudmuyeckas
GbyHKIUSA.
Jlorapugmuyeckue
ypaBHEHUS

18 0

https://sdo.edu.orb.ru/theme.php?id=1375

Tpuronomerpuyeckue
BBIPAXXEHUS U YpPAaBHEHUS

22 0

https://sdo.edu.orb.ru/theme.php?id=1374

ITocnenoBareapbHOCTH U

10 1

https://sdo.edu.orb.ru/theme.php?id=3398



https://infourok.ru/prezentaciya-mnozhestvo-i-ego-elementy-6446668.html
https://infourok.ru/prezentaciya-mnozhestvo-i-ego-elementy-6446668.html
https://sdo.edu.orb.ru/theme.php?id=807
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://sdo.edu.orb.ru/theme.php?id=2112
https://sdo.edu.orb.ru/theme.php?id=1375
https://sdo.edu.orb.ru/theme.php?id=1374
https://sdo.edu.orb.ru/theme.php?id=3398

IPOTrPECCUU

HenpepbiBHBIE (YHKIINH.

20 https://sdo.edu.orb.ru/theme.php?id=3900
[IpouzBonnas
[ToBTOpenue, 0000IICHHE, ) i
. 5 https://www.time4math.ru/egeprof
cucremMaTtusanus 3HaHUU
OBIIEE KOJIMYECTBO YACOB 136

I10 [IPOTPAMME



https://sdo.edu.orb.ru/theme.php?id=3900
https://www.time4math.ru/egeprof

11 KUIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3aesoB u JileKTpoHHBIe (LM poBbIe) 00pa3oBaTeJbHbIE
Konrpoabnsie | IlpakTnueckue
n/n TeM IPOrpaMMbl Bcero pecypcsl
padoThI padoThI
" N
1 celeAoBarHe (byHKHH? ¢ 22 1 0 https://sdo.edu.orb.ru/theme.php?id=806
IIOMOIIBIO HpOI/I3BOIIHOI/I
2 [TepBooOpa3Has U UHTErpa 12 1 0 https://sdo.edu.orb.ru/
I'paduku TpUroHOMeTpUYECKUX
3 ¢yukuuii. Tpuronomerpuyeckue 14 1 0 https://sdo.edu.orb.ru/
HEpaBEHCTBA
HppannoHanbsHeIe, . . .
4 HOKABATELHLLE 1 24 1 0 https://infourok.ru/prezentaciya-mnozhestvo-i-ego-
elementy-6446668.html
norapu(MUYECKUE HEPaBEHCTBA
5 KomriekcHble yncia 10 1 https://sdo.edu.orb.ru/theme.php?id=807
6 HarypanbHble u nienple uncna 10 1 https://resh.edu.ru/subject/lesson/5498/conspect/272541/
CI/ICTCMI)I pannoOHAJIbHBIX,
7 FIPPAtOHATIRERE 12 1 https://sdo.edu.orb.ru/theme. php?id=2112
ITOKA3aTCIIBHBIX U
J0rapu(pMUYECKUX ypaBHEHUN
8 3ajauu ¢ mapaMeTpamMu 16 1 https://sdo.edu.orb.ru/theme.php?id=1375
IT 600 .
9 OBTOPEHHE, 000 merfe, 16 2 https://sdo.edu.orb.ru/theme.php?id=1374
CUCTEMAaTHU3aIlns 3HAHUU
OBLIEE KOJIMYECTBO HACOB I10 136 10 0
ITPOTPAMME



https://sdo.edu.orb.ru/theme.php?id=806
https://sdo.edu.orb.ru/
https://sdo.edu.orb.ru/
https://infourok.ru/prezentaciya-mnozhestvo-i-ego-elementy-6446668.html
https://infourok.ru/prezentaciya-mnozhestvo-i-ego-elementy-6446668.html
https://sdo.edu.orb.ru/theme.php?id=807
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://sdo.edu.orb.ru/theme.php?id=2112
https://sdo.edu.orb.ru/theme.php?id=1375
https://sdo.edu.orb.ru/theme.php?id=1374
https://sdo.edu.orb.ru/theme.php?id=3398




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaundyecTBOo 4acoB
Ne Hdara DJIeKTPOHHBIEe HU(poBbIE
Tema ypoka Konrpouabnbie | IIpakTuyeckue
n/n Bcero U3ydeHus oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI

1 [[MHOXecTBO, Onepaiiiy HaJ 1 0 0 https://znanio.ru/media/perechen-

MHOYXECTBAMHU U UX CBOWMCTBA 04.09.2023 | tsor-i-eor-po-matematike-2713506
. https://znanio.ru/media/perechen-

2 -B 1 ] ;
Jluarpammet Jitsiepa-Berra 0 0 04.09.2023 | tsor-i-eor-po-matematike-2713506
IIpuMeHneHue TEOPETUKO-

3 MII;O)KCCTBGHHOFOpaHHa T4 115 1 0 0 https://znanio.ru/media/perechen-

pata 06.09.2023 | tsor-i-eor-po-matematike-2713506
penieHus 3a1a4
PanyonansHbie yncia.
O6BIKHOBCHHBI€ 1 JCCATUYHBIC . .

4 OBI. IIDOLEHTLI 1 https://znanio.ru/media/perechen-
/OO, TIpOTL ’ 06.09.2023 | tsor-i-eor-po-matematike-2713506
0ECKOHEYHBIE MTEPUOANIECKHE
npobu
Panuonannurie uncia.

OOBIKHOBEHHEBIE U IECITUYHBIE ] .

5 061, [IDOLCHTLL 1 https://znanio.ru/media/perechen-
APODIHL, TIPOLL ’ 11.09.2023 | tsor-i-eor-po-matematike-2713506
OCCKOHEUHBIC TIEPUOTUICCKUEC
Ipoou

https: io. di hen-
6 BxonHas KoHTpoJbHas paboT 1 1 11.09.2023 psj /[znanio.ru/me !a/perec £n
tsor-i-eor-po-matematike-2713506
[Ipumenenue apodeit u ) .
7 e — 1 https://znanio.ru/media/perechen-
pot AP 11.09.2023 | tsor-i-eor-po-matematike-2713506
OPUKIATHBIX 3a0a9



https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
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https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
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https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506

[Ipumenenue npoGeit u
IIPOLICHTOB JIJISl PELIEHUS

https://znanio.ru/media/perechen-

HEpPaBEHCTB

13.09.2023 | tsor-i-eor-po-matematike-2713506
MPUKJIAJIHBIX 3a]1a4
9 g:g;zizzi?;f e, https_://znanio.ru/medi{;\/perechen—
13.09.2023 | tsor-i-eor-po-matematike-2713506
HppalMoHaJbHbIEC YUCTa

10 Apupmernueckue oneparuy ¢ https://znanio.ru/media/perechen-
JIEHCTBUTEILHBIMHU YU CIIAMU 18.09.2023 | tsor-i-eor-po-matematike-2713506

11 Moaynib 1eMCTBUTENBHOT O https_://znanio.ru/medic":l/perechen-
YHCIIa U €r0 CBOMCTBA 18.09.2023 | tsor-i-eor-po-matematike-2713506
[TpubnmxEHHBIC BRIYUCIICHUS,

12 IIpaBWJIa OKPYTJICHMUS, https_://znanio.ru/medig/perechen-
IIPUKHJIKA U OLIEHKA pe3yibTaTa 20.09.2023 | tsor-i-eor-po-matematike-2713506
BBIYHCIICHUM
OCHOBHBIE METO/IBI PEIICHUS

13 LIETBIX U IPOOHO- https_://znanio.ru/medi{;\/perechen—
palMOHAJIBHBIX YPAaBHEHUN U 20.09.2023 | tsor-i-eor-po-matematike-2713506
HEpPaBEHCTB

14 CrapToBasi AMarHOCTUKA 25.09.2023 httpst://znamo.ru/med!a/perechen-

tsor-i-eor-po-matematike-2713506
OCHOBHBIE METOJIbI PEIICHHS

15 LENBIX ¥ IPOOHO- https_://znanio.ru/medig/perechen-
paloHaIbHbIX YPaBHEHUN U 25.09.2023 | tsor-i-eor-po-matematike-2713506
HEPaBEHCTB
OCHOBHBIE METO/IBI PEUIECHUS

16 LEBIX U IPOOHO- https://znanio.ru/media/perechen-
paluMOHAIBHBIX YPAaBHEHHUN U 25.09.2023 | tsor-i-eor-po-matematike-2713506
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MHoro4iesbsl 0T OTHOU
nepemMenHoi. Jlenenue

https://znanio.ru/media/perechen-

17 ; ;
MHOIO4JIEHA HA MHOT'OYJIEH C 27.09.2023 | tsor-i-eor-po-matematike-2713506
octatkoM. Teopema besy
MHoOrounaeHsl ¢ 11eIbIMA

18 ko5 HeHTa;H Teobema https://znanio.ru/media/perechen-

B ' P 27.09.2023 | tsor-i-eor-po-matematike-2713506
Buera

19 Pemenue cucreM MMHEHHBIX https://znanio.ru/media/perechen-
ypaBHEHHI 02.10.2023 | tsor-i-eor-po-matematike-2713506

20 Pentenne cucreM IMHEHHBIX https://znanio.ru/media/perechen-
ypaBHEHHI 02.10.2023 | tsor-i-eor-po-matematike-2713506
Marpuia cucTeMbl TMHERHBIX
ypaBHeHUM. OnipeaenuTenb

21 MaTpulbl 2X2, ero https://znanio.ru/media/perechen-
T€OMETPUIECKUIA CMBICT U 04.10.2023 | tsor-i-eor-po-matematike-2713506
CBOIICTBA; BEIYUCIICHHUE €r0
3HAYCHU
Onpenenurens MaTpuLbl 2%2,

99 €ro reOMeTpUYECKUN CMBICIT U https://znanio.ru/media/perechen-
CBOMCTBA; BBIYUCIIEHUE €T0 04.10.2023 | tsor-i-eor-po-matematike-2713506
3HAYEHUS
IIpuMenenue onpenennuTes

23 Jfﬂ CLLICHIS CHIC)T:MH https://znanio.ru/media/perechen-
8 pv N 09.10.2023 | tsor-i-eor-po-matematike-2713506
JIMHCUHBIX ypaBHeHI/II/I
Penienne npukiagHbIx 3a1a4 C . .

24 OMOLLEIO CHCTEMAL THHCHHLIX https://znanio.ru/media/perechen-

B N 09.10.2023 | tsor-i-eor-po-matematike-2713506
ypaBHEHHI
https://znanio.ru/media/perechen-
25 Pemenne mpukiiaiHbIX 3a/1a4 ¢ 11.10.2023 D D

tsor-i-eor-po-matematike-2713506
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MMOMOUIBIO CHCTEMBI IMHEUHBIX
ypaBHEHUM

ODYHKIHS, CITOCOOBI 3aTaHHS
¢bynkuun. Bzaumuo oGpatHbie

https://znanio.ru/media/perechen-

25 ¢dbynakun. Kommosumms 16.10.2023 | tsor-i-eor-po-matematike-2713506
byHKIUH
I'paduk pyHKIIH.

97 DneMeHTapHbIe https_://znanio.ru/medig/perechen-
npeodpa3oBaHus rpauKoB 16.10.2023 | tsor-i-eor-po-matematike-2713506
byHKIUN
Ob6nacTb onpeneneHus u

98 MHOKECTBO 3HaYEHUU https_://znanio.ru/med ig/perechen-
¢byskuun. Hymn GyHkmmm. 18.10.2023 | tsor-i-eor-po-matematike-2713506
[IpoMexxyTKH 3HaK IMOCTOSTHCTBA
YétHbie 1 HeUETHBIC ()YHKIIUH.

29 [Tepuonnueckue QyHKIUN. https://znanio.ru/media/perechen-
[IpoMeKyTKkM MOHOTOHHOCTH 18.10.2023 | tsor-i-eor-po-matematike-2713506
byHKIIH
MakcuMyMBbl 1 MUHUMYMBbI

30 ¢bynknuu. Hanbonpiiee u https://znanio.ru/media/perechen-
HavMEHbIIIee 3HAYCHH e 23.10.2023 | tsor-i-eor-po-matematike-2713506
(GYHKIMM HA TPOMEXKYTKE

31 JluneitHas, KBaipaTUIHAS U https_://znanio.ru/medif'vl/perechen-
APOOHO-TMHEWHAs (YHKIIUH 23.10.2023 | tsor-i-eor-po-matematike-2713506
DJIeMEHTapHOE UCCIIEA0BaHUE U ] .

32 HOCTpOeHUE TpathiKoB HTHX https_://znanlo.ru/med|§/perechen-

. 25.10.2023 | tsor-i-eor-po-matematike-2713506
GbyHKIUH
https://znanio.ru/media/perechen-
33 DJIeMEHTapHOE UCCIIeI0BaHUE U

tsor-i-eor-po-matematike-2713506
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MIOCTPOEHUE TPapUKOB ITUX
byHKIUH

25.10.2023

CrerieHs ¢ 1EJIBIM TOKa3aTeIEM.

https://znanio.ru/media/perechen-

34 bunom Hrrotona 06.11.2023 | tsor-i-eor-po-matematike-2713506
35 CrerneHsb ¢ [eJIbIM [OKa3aTENEM. https://znanio.ru/media/perechen-
bunom HreroTona 06.11.2023 | tsor-i-eor-po-matematike-2713506
CrenenHast yHKIUS ¢
36 HaTypaJbHBIM U 1€JbIM https://znanio.ru/media/perechen-
nmokasareseMm. E€ cBolicTBa u 08.11.2023 | tsor-i-eor-po-matematike-2713506
rpaduk
ApudmeTnueckuil KOpeHb . .
37 HATVDAILHON CTOLCHI 1 €10 https://znanio.ru/media/perechen-
Yp 13.11.2023 | tsor-i-eor-po-matematike-2713506
CBOUCTBa
ApudMeTHIeCcKuii KOpeHb ) )
38 HATVDATLHON CTElCHI 1 1o https://znanio.ru/media/perechen-
}U]p 13.11.2023 | tsor-i-eor-po-matematike-2713506
CBOUCTBa
[IpeoOGpazoBaHMs YK CITOBBIX ) )
39 BEIDAKEHII. COLCDIKALLIX https://znanio.ru/media/perechen-
P > CONEPRall 15.11.2023 | tsor-i-eor-po-matematike-2713506
CTCIICHU U KOpHI/I
IIpeo0d
40 peo paBOVB IV AHCTOBBIX https://znanio.ru/media/perechen-
BRIPIRCHIH, COACPRatinx 15.11.2023 | tsor-i-eor-po-matematike-2713506
CTCIICHHU U KOpHHU
IIpeo0
41 peo pa3033 AL THEIOBBIY https://znanio.ru/media/perechen-
BPIPECHIT, CONCPHATIIX 20.11.2023 | tsor-i-eor-po-matematike-2713506
CTCIICHHU U KOpHI/I
Hppannona € ypaBHE .
42 Opp THOHIIBHRIE YeBHCHIA https://znanio.ru/media/perechen-
CHOBHBIC MCTORT PEMICHHA 20.11.2023 | tsor-i-eor-po-matematike-2713506

HppALMOHAJIbHBIX YPAaBHEHUI



https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506

43

WppannoHanbHble ypaBHEHHS.
OCHOBHBIE METO/BI PELIEHHUS

https://znanio.ru/media/perechen-

. 22.11.2023 | tsor-i-eor-po-matematike-2713506
I/IppaI_II/IOHaJIBHbIX ypaBHeHI/II/I
HNppanmonansHble ypaBHEHUS.
44 Oggognme METO mypemeHm https://znanio.ru/media/perechen-
ARLD . 22.11.2023 | tsor-i-eor-po-matematike-2713506
I/IppaHI/IOHaJ'II)HI)IX ypaBHeHI/II/I
PaBHOCI/IJIBHBIC IISpPCxXoabl B
45 CIICHIH HDDa I/Iolz{aJII;uHBIX https://znanio.ru/media/perechen-
P vpp t 27.11.2023 | tsor-i-eor-po-matematike-2713506
YpaBHCHUU
PaBHOCMIILHBIE IEPEXOIBI B
16 . HOILMSHHX https://znanio.ru/media/perechen-
P vpp B 27.11.2023 | tsor-i-eor-po-matematike-2713506
ypaBHEHH I
PaBHOCI/IJ'II)HI)IC IISpPeXOoabl B
47 S Holj{aﬂfHHX https://znanio.ru/media/perechen-
P upp t 29.11.2023 | tsor-i-eor-po-matematike-2713506
YpaBHECHUU
PaBHOCI/IJIBHBIe IISpexXoabl B
48 CIICHIH HDDA I/IOI:;-IaJII;uHBIX https://znanio.ru/media/perechen-
P Vpp t 29.11.2023 | tsor-i-eor-po-matematike-2713506
YpaBHEHUU
CaoiicTBa 1 rpaduk KOpHs N-0if
49 CTENEeHH KaK (PyHKIUU https://znanio.ru/media/perechen-
00paTHOM CTENEHH C 04.12.2023 | tsor-i-eor-po-matematike-2713506
HaTypaHBHHM IIOKa3aTCJIICM
CaoticTBa 1 rpaduk KOpHs N-0i
50 CTCNEeHU KaK QyHKIUU https://znanio.ru/media/perechen-
00paTHOM CTEIECHHU C 04.12.2023 | tsor-i-eor-po-matematike-2713506
HaTypaJIBHbIM II0KAa3aTCJIICM
59 Crenens ¢ paloHaJIbHBIM https://znanio.ru/media/perechen-
IIOKa3aTeIeM U €€ CBOMCTBA 06.12.2023 | tsor-i-eor-po-matematike-2713506
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Monutopunrosas pabora 3a 1

https://znanio.ru/media/perechen-

09.12.2023 i -
OoJIyrogue tsor-i-eor-po-matematike-2713506
53 Crenens ¢ palMoHaJIbHBIM https://znanio.ru/media/perechen-
IOKa3aTeIeM U €€ CBOHMCTBA 11.12.2023 | tsor-i-eor-po-matematike-2713506
54 Crenensp ¢ panoHaJIbHBIM https://znanio.ru/media/perechen-
IIOKa3aTeIeM U €€ CBOMCTBA 11.12.2023 | tsor-i-eor-po-matematike-2713506
55 [TokazatenbHas GpyHKIUS, €€ https://znanio.ru/media/perechen-
CBOWCTBA U Tpadux 13.12.2023 | tsor-i-eor-po-matematike-2713506
Hcnonb3oBanue rpaduka . .
56 (yHKIIH 71 pemerus https://znanio.ru/media/perechen-
VI f[ P 13.12.2023 | tsor-i-eor-po-matematike-2713506
ypaBHeHI/II/I
Hcnonb3oBanue rpaduka . )
57 (yHKIM 11 pelenns https://znanio.ru/media/perechen-
YHH fL P 18.12.2023 | tsor-i-eor-po-matematike-2713506
YpaBHEHUU
[TokazaTenpHBIC YpaBHEHUSI. . .
58 OCHOBHALE METOMLL DELLCHIS https://znanio.ru/media/perechen-
ARLD . 18.12.2023 | tsor-i-eor-po-matematike-2713506
ITIOKA3aTCIIBHBIX ypaBHeHI/II/I
IToka3aTenbHbIe ypaBHEHUS. . .
59 OCHOBHBIC METONLL DELICHIS https://znanio.ru/media/perechen-
AR P . 20.12.2023 | tsor-i-eor-po-matematike-2713506
MOKAa3aTeIbHbIX YPaBHEHUH
60 KonTtponsnas pabora 3a 1 20.12.2023 httpsi://znanio.ru/med?a/perechen—
noayrogue tsor-i-eor-po-matematike-2713506
ITokasaTenbHble ypaBHEHUS.
61 OCHOBHLLE METO yli N https://znanio.ru/media/perechen-
APLD . 25.12.2023 | tsor-i-eor-po-matematike-2713506
ITOKAa3aTCJIbHBIX ypaBHeHI/II/I
62 Jlorapudwm uncna. CBoiicTBa https://znanio.ru/media/perechen-
norapugpma 25.12.2023 | tsor-i-eor-po-matematike-2713506
63 Jlorapum uncna. CBoiicTBa https://znanio.ru/media/perechen-
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norapudma 27.12.2023 | tsor-i-eor-po-matematike-2713506
64 Jlorapum uncna. CBoiicTBa https://znanio.ru/media/perechen-
norapugpma 27.12.2023 | tsor-i-eor-po-matematike-2713506
65 JlecsaTM4HbBIEC U HATYPAJIbHBIE https://znanio.ru/media/perechen-
Jorapu (MBI 10.01.2024 | tsor-i-eor-po-matematike-2713506
66 JlecsTMUHbBIE U HATYpaJIbHbIE https://znanio.ru/media/perechen-
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102 3a/IaHus TIOCJIEI0BATEIHLH OCTEH. https://znanio.ru/media/perechen-
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AP p A R tsor-i-eor-po-matematike-2713506
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112 Up p GyHKIT 10.04.2024 https_//znanlo ru/medlglperechen
CBOICTBa tsor-i-eor-po-matematike-2713506
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M : io. i -
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11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHenue Mponu3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne npon3BOIHON A1
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTebHBIX HEPABEHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IOoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre oneparuu ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabora: "KommiekcHbie

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pElIeHHS 3a1a4 B IIEJIBIX YHCIIaxX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYIMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHBIE METOIbI PEIICHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M pealibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHue cucTeM K peleHuro
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
YKU3HU, MHTEPIIPETaLUs OTyYEHHBIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 paloHaNbHBIX, UPPALIHOHATBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C IApaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUs C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYalMil C IOMOLIBIO CUCTEM YPaBHEHUN
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHusa"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "Y paBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWH: Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpeHue, 0600IICHKE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHCTEeMaTH3aIus 3HAaHUH

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






