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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa U Hayajla MAaTeMaTHYECKOTO aHaIM3a» SIBISETCA
OJIHUM M3 HauboJjee 3HAYUMBIX B IpOrpamMMme CpelHero oOuiero oopa3zoBaHUs,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH O0OECNeYNMBAET WHCTPYMEHTAIbHYIO 0a3y s
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHUBEPCAIbHBIM SI36IKOM COBPEMEHHON HayKu, KoTopas (OpMyIupyeT CBOH
JOCTIKCHHSI B MAaTEMATHIECKOH opme.

VYyebHblii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/iblBaeT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TCHICHIIMIA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HWCIIOJIL30BaTh WX ISl JATbHEHIIEro OOpa3oBaHUS W B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKA3bIBATh
YTBEP)KJICHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXAAaTh NEAYKTHUBHO, UCIIOIH30BAThH
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHanM3a» OOYYArONINECs MOTY4YalOT HOBBIA OIBIT PEIICHHs] MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TOCTPOSHUS MAaTeMAaTUYECKUX MOJCNICH PEaNbHBIX CUTYaIIH,
UHTEpHpETallUd  TOJIYYeHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEeW B TMpUPOJE, HAyKe U HMCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VYuebHblli Kypc 00J1a7Ja€T 3HAYUTEIHHBIM BOCIHTATEILHBIM TMOTCHITHAIOM,
KOTOPBI peamu3yeTcs Kak depe3 YYeOHbId MaTepuas, CIOCOOCTBYIOUIUN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U yepe3 crneuu@uky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NPOJOJDKUTEIPHOM KOHILIEHTpAlUMKW BHUMAHMS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TIOJyYCHHBIN
pe3ynbTar.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTUYeCKOro
aHaJIKM3a JIKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crtpykrype yuebHOro Kypca «Anredpa W Hadala MaTeMaTUYeCKOTO
aHalln3a» BbIAETEHBI CIEAYIOUINE COAEPKAaTEIbHO-METOANYECKUe TUHIM: «Yucna
¥ BBIYUCIICHUsS», «DyHKIIMK U rpaduKn», «YpaBHEHUS M HEpaBeHCTBa», «Havaa
MaTEeMaTUYeCcKoro aHamu3a», «MHoXecTBa M JIoTMKa». Bce OCHOBHbIE



COJIePKATETHHO-METOIMYECKHE JIMHUU H3YYalOTCs HA NPOTSDKEHUHM JBYX JIET
oOy4yeHusT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO IOTIOHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TEeMaMU U pasfenamu. [laHHBIHI
y4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIuHSET B cebe
COJIep’)KaHNE HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHS MHOXKECTB, MaTeMaTHYeCKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTUYSCKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYyallud, MPUMEHATh 3HAHUS, TIOJyUYCHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, IJis
pEIIEHHS] CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MAaTEMAaTUYECKOH 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepikaTenbHO-METOANYECKas TUHUS «UKcaa ¥ BBIYMCICHHS» 3aBEPIINacT
dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIh30BAHUE Pa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JeNlaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLIEHUBATh UYWCJIOBHIE BBIp@XXEHHS, PabOTaTh C MaTeMaTHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OINepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTaTKaMHW Ha MHOXKECTBE IIeNIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHYECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a71ad
dopmMupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENIEH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETH3aIHSI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS Ha IPOTSHKEHHHM BCETO
oOydeHHss Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
pazznene IIporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 33aad. B
pe3yibprare OOydYaroIiuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, TOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX ypPaBHEHHW, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOINBIO TPOU3BOJHOMN, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHME YMEHUM
BBIMOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAXKCHUM, a TAaKXE BBIPAKEHUH,
CoJlepKallluX CTeNneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpanvecKkoro
Marepruaja  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYyYarolmuXcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuil, pabOTel C  CUMBOJIbBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PABEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI Ui PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

CopepxarenbHo-MeToAnYeckass JuHUA «DyHKIMM U TpaduKW» TECHO
nepeneTaeTcs ¢ APYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIECA0BATEIBHOCTh U3YUYEeHHs MaTepuaa. M3yueHne CTeneHHou,
MO0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEAJBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0ibllIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS! BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (YHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEIMYMHAMHU B
paznuuHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyudenwue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxarenpHasg nuHUsA «Havama mMaremMaTH4ecKoro aHaiv3a» I03BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK U NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauKy CIOXHBIX (PYHKIMHA, ONPENEeNiaTb HMX HAWOOJIbIINE W HAUMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4YEeCKUX MOJENECH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4Illee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTe€MaTU4YeCKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMaiIbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABAaTh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONIUXCSI pPEe3yibTaTaX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHUKH Kak
HAyKH, 1 00 UX aBTOpPaX.

CopeprkaTenbHO-METOANYECKast TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpeyiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd H €€ TMPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCUUIUIMHBL W WX TMpUIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXXHOCTh OOy4arolieMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTWKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTUKH KaK HayKd CJeAyeT MpPU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACICHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHIECKOTO MBIIIICHHS.

B yueGHOM Kkypce «AnreObpa ¥ Hayala MaTeMaTUYECKOTO aHajH3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEITUPOBAHMS, KOTOPbIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHBIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeld C IOMOIIBIO ammapara airedopsl u
MaTEeMaTHYECKOr0 aHalli3a, WHTEPIpETAllMH TOJYYCHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIB30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MpoIlecce U3yUYeHHs BCEX TeM y4eOHOro Kypca «Anredpa n Hayana
MaTEMaTUYECKOIO aHAIN3a».

Ha wusyuyenme yuebHOro kKypca «Anredbpa MW Hayana MaTeMaTUYECKOTO
aHanuza» orBoauTcsa 272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Hememo), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEHUs NIPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHaNbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudpmernueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNENUCTBUTEIBLHOTO YHUCHA U ero cBoMcTBa. [IpubnmkE€HHbIE BHIYMCICHUS, TPABUIIA
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS MPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmerruecknii KOpeHb HATYPaAJIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
Jorapu@MsbI.

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pElIECHNE HEPABEHCTRA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHust YUNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcCHOBHBIE METOBI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHUH, COAEPKALUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHUS. OcHoBHBIE METO/IbI pelLIeHUs
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OmnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS IS pPEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33a[a4 C NOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUI] U OTIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKh M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUH. B3anmHO oOpaTHbIe (QyHKIHU.
Komnozunus ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GYyHKITUH.

OobnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil pynkunu. Hymm yskumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIMA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbospiiiee u HauMeHblee 3HayeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W JPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TIOCTPOCHUE UX IpaUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOU
CTEIIEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckass (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnemoBarenbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEmOBaTeabHOCTEN. Merton
MaTeMaTH4ECKON UHIYKIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHalM3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoOMETpHUUECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Yncno e. Dopmyina CII0KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrPEecCHH I PEIICHUS pealibHbIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIMI 1715 penieHus 3a4a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. OnpeneneHne, reOMeTpUUECKUi U
(bu3znyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JI0rHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMsI PEANBHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7ad W3 JAPYIuX
y4€OHBIX PEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KUIIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u uensie yucna. [I[pumeHeHue NMpPU3HAKOB JECIUMOCTH LEJIbIX
qyycell, HauOonbImuii obmuii aenutens (mamee — HOJ]) m HamMeHsblee oOlee
kpatHoe (nanee — HOK), octatkoB no momayto, anroput™Ma EBkiuaa s pemeHus
3a71a4 B ISJIBIX YMCJIaX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3alIMCU KOMIUJIEKCHOTO 4YHuciaa. ApudMETHYECKHE OINepaluud ¢ KOMIUICKCHBIMU
yuciaamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn 3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPaBeHCTBA

CucremMa ¥ COBOKYIHOCTh YPaBHEHHMM W HEPaBEHCTB. PaBHOCUJIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PCIICHHS TOKa3aTeNbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeneHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 PazIUYHbIX OO0JacTell HayKu WU peajbHOU
YKU3HH, UHTEPIPETALMS [IOJYYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommozunum GyHkIUA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKU.

['padrueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsi UCCIEIOBAHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a]ad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenume  HamOOdbIIET0O M HAMMEHbBIIET0  3HAYCHUH
HENpPephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NpPOU3BOMHOM JUJI HAXOXKICHHUSI HAWIy4ylIero peleHus B
NPUKIAIHBIX 3aadax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (DOPMYIION MK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckum CMBICJI VHTErpala. Brruncnenne
onpeaenéHHoro uaTerpaia no gpopmyne Herotona-Jleronuna.

[IpumeHeHre uwHTErpana s HAXOXKIEHUs IUIOWAAeH MIOCKUX (Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLenyp TPaKJAHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), YMEHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
IPOILJIOMY M HACTOSILEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI,
UCIOJb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
HYKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OyAYILIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PacCy ACHUH, BOCIPUUMYUBOCTD
K MaT€eMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur © peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHUYeCcKOMy  OO0pa3oBaHHMIO U
caM000Opa30BaHMI0O HA MPOTSHKEHWU BCEUW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3314 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYphbl, IOHMMAaHUE BIMUSHUSA
COLIMATIbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLMATBHON
Cpelbl, 0OCO3HaHHE TNI00ATBHOTO XapaKTepa SKOJOTHUYECKHX MPO0IeM, OpHUEeHTALUs
Ha TpPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWW JUIsl pelleHus 3aaad B 00JacTu
OKpY’Kalolle cpepl, IUIAHUPOBAHHE TIOCTYNKOB M OICHKHM HMX BO3MOXHBIX
HOCJIEICTBHM JUIsl OKpPY’KaIOLIeH CPeIbl;

8) neHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd UM  OOIIECTBEHHOMW  MPAKTUKH, I[OHMMaHUE
MaTeMaTH4eCKOM HayKu Kak c(epbl 4YeloBEYEeCKOM MAeATeNbHOCTH, JTaroB e
pa3BUTUS W 3HAYMMOCTH JJSl Pa3BUTHUS I[UBWIM3ALMH, OBJAJECHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKON KyJIbTypoill Kak CpeACTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISTh MIPOEKTHYI0 U HCCIEN0BATENbCKYIO JESITeIbHOCTD
MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oInpezesieHus MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTb U  NPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpIUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIEC, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, NpelaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUECHHM, YMO3aKJIIOUECHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsAMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALNIO, IIPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXONAIMH € y4ETOM
CaMOCTOSITEJIBHO BBIICJICHHBIX KPUTEPUEB).



ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MOPOTHUBOpEUHe,  Mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANTH CAMOCTOSTENBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYyITUPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUIA;

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBIOMPATh MH(POPMAINIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUIAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIIHMIO, TPEACTABIATh €€ B PAa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpauecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEeasIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUs 3aJaud,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3ybTarT;

B X0JIe OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKCHUS;

MIPECTABIATh PE3YIbTAThl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBaHMS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(DOPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BIAJCTh HAaBBIKAMHM  IMO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKECHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYATbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATH IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpenensTh
BUIIBI pabOT, JIOrOBapUBaThCH, OOCYXIaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboTel (00CykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHaMH KOMAaHIbI, OIICHHUBATH
KaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOydyaroIIUiics MOJYYUT CICAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHaTu3ax»:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHUS MNPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCIEHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUN;



CBOOOZHO OMEpUpPOBATh MOHSITHEM: CTEMEHb C LENbIM IOKa3aTeleM,
WCITOJIB30BATh MOAXOAIIYI0 (hOpPMY 3aMMCH TEUCTBUTEIBHBIX YHCEIN IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJITHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETNICHb C PAIIMOHATBHBIM MIOKA3aTEIIEM;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: JOrapudM 4dYHCIa, IACCATUIHBIC U
HaTypaJbHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCHUHYC W APKTAHT€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJITHO OIEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIC/ICTBUS, PABHOCUJIbHbIC HEPABEHCTRA;

NPUMEHATh PAa3IUYHBIC METOABl PEIICHHs] PalUOHATBHBIX U JAPOOHO-
pallMOHANIbHBIX YPaBHEHWH, MPUMEHSATh METOJ HWHTEPBAIOB JUIsl PEUICHUS
HEPABEHCTB;

CBOOOJITHO OIEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IEepEeMEHHOH,
MHOTOWICH C TenbiMi KOd(DPUIMeHTaMi, KOPHH MHOTOYJICHAa, NPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
ISl pELIEHUs 3a/1ay4;

CBOOOJTHO OMEpPUPOBATH TMOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACIHUTENb MATPUIl 2 X 2 WU €ro TIeOMETPUYECKHH CMBICI,
UCIIOJb30BaTh CBOWCTBA OMpEAENUTENss 2 X 2 JJisl BBIYUCIICHUSI €ro 3HauyeHWs,
NPUMEHSTh ONPEACIUTENN Ji PEIICHUS CUCTEMbl JIMHEUHBIX YpaBHEHHI,
MOJEIUPOBATh PEANBHBIE CUTYAI[MU C OMOIIBIO CUCTEMBI JINHEWHBIX YPABHECHH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPENEIIUTEINIEH,
WHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJbTaT;

UCIIONIb30BaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHNH;

BBITIOJIHATH MPE0Opa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJIEpKAIINUX CTEIEHHU C
palMOHANIBHBIM I10KA3aTEIIEM;

HCMOJIb30BaTh CBOWCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHHIH;

CBOOOJIHO ONEPUPOBATH MOHATHSMU: HppallMOHANbHBIE, MOKa3aTeJIbHbIE WU
jgorapuMUUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIbHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui  pEHICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEI0BATh
HOCTPOEHHBIE MOJIETIH C UCIIOIb30BAaHUEM allliapara anreopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOMKECTBO
3Ha4eHU! PYHKIMHU, HYJIU GYHKIIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIIMM, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKIMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBaTh MOHATUSIMH: JIMHEHHas, KBaJpaTHUUHAs M JpOOHO-TUHEHHas
(yHKLINY, BBITIOIHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpaUKd, HCHOIb30BaTh UX TpauKu AN pelIeHus
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUIUH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYrHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOMHO OMEpUPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUYECKasi MPOTrPeccHsi, TMHEUHBIN U
SKCTIOHEHIIMATIBHBIN poCT, (hopMysa CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHHYEHHBIE IOCIIEI0BATEIILHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMSI MAaTeMaTUYEeCKOro aHajin3a KakK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEpUPOBATh TOHSITHUSAMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpaduka QyHKIHNH;

CBOOOJHO OMEpUPOBaTh MOHATHEM: (DYHKLHSA, HENpPEephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HENPEPHIBHBIX QYHKIUN SISl pELISHUs 3a]1ay;

CBOOOJTHO OINEpUpOBaTh MOHSATHUSIMHU: TIepBasg U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISTH MMPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUSI, YACTHOTO U KOMIIO3HUIIMH
IBYX (DYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUN CMBICI MNPOU3BOJIHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisl ONMUCAHUS peajbHbIX
MPOLIECCOB U SBJICHUM, TIPU PELIEHUH 33]1a4 U3 APYTHX YyYeOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOyyaroIIMiics MOJYYUT CIECAYIOIIHNE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIIU3ax»:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATH TMOHATUSAMHU: HATypalbHOE U 1IE€J0€ YHUCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4McCel AJis peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCia B airedpandyeckon u
TPUTOHOMETPHUUECKON (hopMe, BBIMIOIHATH apU(PMETUUECKUE OMEpAldi C HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIbHbIE, UppalMOHAJIbHBIE, MOKa3aTeJbHEIE,
jgorapupMUyYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIKE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJIIMPOBaTh peajbHblE CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DyHKUMH U TPapuKu:

CTpOUTh Tpaduku KOMIO3UUMU GYHKUUNA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpPUYECKHEe 00pa3bl YpaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peaJbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajamn3a:

MCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeTIeHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONepupoBaTh TMOHATHUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TUIOCKUX (GUTYp U 0OBEMBI TEll C TOMOIIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TMpUMeEpe
cocTaBiieHUs nupepeHnanbHbIX YpaBHEHUM;

peliath NpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Kontpoannbie  IlpaxTudeckue oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
MHo0XecTBO JelCTBUTEILHEIX YUCE.
| MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUHU
) Oynaknuu u rpaduku. CreneHHas QyHKINS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTEICHH. 15 1
HNppanuoHaibHbie ypaBHEHUS
4 [oxazatenpHast pynkius. [TokazaTenpHbIe 10 |
ypaBHEHUS
5 Jlorapudmuueckas GhyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUS U ” |
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Konrpoanneie  Tpaxruteckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 2 |
IIPOU3BOTHOM
2 [TepBooOpasnast u UHTETpal 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
TpuronomeTpuyeckrue HEpaBeHCTBA
4 HppanuonansHble, OKa3aTEIbHbBIE U 24 |
JorapuMuyuecKre HepaBeHCTBA
KommiekcHble uncna 10 1
Harypanbhbie u 1enbie yncia 10 1
CucreMbl palioHaIBHBIX, HPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUH’
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrpoabnbie  Ipaxruieckue fa[3yqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoThI pecypesI
| MHOXeCTBO, oneparuy HajJ MHOYKECTBaMH |
1 UX CBOMCTBA
2 Huarpammsl Jitnepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmapara Jijisl peleHus 3a1a4
Panmonansabie yncna. OOLIKHOBEHHBIE U
4 JECATUYHBIEC IPOOH, TTPOIICHTHI, 1
OEeCKOHEUYHBIC TIEPUOANYECKHE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECSATUYHBIC IPOOH, TIPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOIUUECKHIE TPOoOH
6 [Tpumenenue qpobeii v IPOIEHTOB IS |
peleHus: NpUKIaAHbIX 3324
7 [Ipumenenue npoOeii U MPOLIEHTOB IS |
pelieHus: NpUKIaAHbIX 3324
g JeiicTBuTenbHbIe ynciia. PanimonaabHbIC U 1
HMppaIMOHATILHBIE YHCIIa
9 Apudmerndeckre onepaum ¢ |
JIEHCTBUTEIILHBIMU YHCIaMHU
10 Moaynb IeMCTBUTENBHOTO YUCTIA U €70 |

CBOWCTBA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIa
OKpYTJICHUS, IPUKHJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHNAN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIC METO/BI PEIICHHS IIETBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METObI PEIICHUS LENbIX U
JPOOHO-PaLIMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JlenmeHne MHOTOYJICHA HA MHOTOYWICH C
octatkoM. Teopema besy

16

MHOro4IeHBI C HENIbIMA KO3 UITHESHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEWHBIX YpaBHEHHI

18

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

19

Marpuua cucteMsl JINHEWHBIX YPAaBHEHUIA.
Onpenenurens MaTPUILI 2X2, €70
F€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIYHCIICHHUE €0 3HAUCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €10
r€OMETPUYECKUIN CMBICI U CBOKCTBA;
BBIUHUCIIEHHUE €T0 3HAUECHUS

21

[IpumeneHue onpeaenuTens Il pelieHus
CHUCTEMBbI IMHEHHBIX YPaBHEHUU




22

Pemrenue npukiiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHHBIX YPaBHEHUU

23

PemreHne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KontponbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEHBIX YpaBHEHUN"

25

DyHKIUS, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatabie pyHkimn. Kommosumms

byHKIHI

26

I'padux GpyHKIMU. DIeMEHTapHbIE
npeoOpa3oBaHus TpapuKOB (HyHKIIHIHA

27

OOmacTp onpeneneHns 1 MHOXKECTBO
3HayeHu pyHkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UETHble 1 HEUETHBIC PYHKITUH.
[Tepuonnueckue ¢pynknuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HanMeHbIlee 3HAYCHHUE
(GyHKIIMH Ha IPOMEKYTKE

30

Jlunelinas, KBaJpaTu4Has U IPOOHO-
TUHEWHas QYHKIIUU

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpOEHHE TPaUKOB ITUX (QYHKIUN

32

DJIEeMEHTapHOE UCCIEIOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX (HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHb ¢ LIETBIM ITOKa3aTeeM. buaom

34 Hprorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 eJneIM nokasareneM. E€ cBolicTBa u
rpaduk

36 Konrtponsnas padora: "CreneHHas
¢dbynkums. E€ cBolictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKallluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKallluX CTENEeHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
coJiepKallluX CTENEHU U KOPHU
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

42 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUI
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

43 METO/bI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUITBHBIE TIEPEXO/IBI B PEMICHUU




UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT

46 HPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUHT
UppalMOHANIbHBIX ypaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
UPPALIMOHATIBHBIX YPaBHEHUM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMH OOpaTHOW CTEINEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas padora: "CBoiicTBa u rpapux

51 KOpHsI n-0H creneHu. MppanuoHaabHble
ypaBHEeHUsA"

50 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

53 CreneHb ¢ palluOHATIbHBIM MTOKA3aTEeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palluOHAIbHBIM MTOKA3aTENeM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIMS, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanne rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM

57 Hcnons3oBanne rpaduka GyHKIUN 115

pelIeHNs] ypaBHEHUI




IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toxa3zarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbras padota: "[lokazarenpHas 1
¢bynkuwms. [lokazarenbHble ypaBHEHHS "

62 Jlorapudm uucna. CoiicTa norapugpma 1

63 Jlorapudm uncna. CBoiicTBa morapupma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecaTuuHble U HATypaJlbHbIE JOTapuUpMbI 1

66 JlecsaTuHbIC M HaTYpaJIbHBIC JJOTAPU(MBI 1

67 [TpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIUX |
sorapupmbl

68 [IpeobOpazoBanme BBIpAXKEHUN, COACPKAIIIX 1
sorapudmpl

60 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX |
sorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U |
rpadux

71 Jlorapudmudeckas GpyHkmus, e€ CBOMCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 |

peLIcHUs ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIMH 115

73
pellieHns ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PEIICHUS Jorapu(PMHIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

75 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

76 METO/bI PEIICHHUS JIOTApUPMUUECKUX
ypaBHEHUI

77 PaBHOCHUIIBHBIE TIEPEXOIbI B PELIICHUN
Jorapu(pMUUECKUX ypaBHEHUMN

73 PaBHOCHUITBHBIE TIEPEXOIbI B PELIICHUN
norapuMUYECKUX ypaBHEHUN

79 Kontponbras pabdota: "Jlorapudpmuueckas
¢dbyakums. Jlorapudpmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

%3 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXKHOCTb,

84 OIpeAEIEHUE TPUTOHOMETPHUUECKHUX

(GyHKIMN 4UCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyXKHOCTb,

85 ONpPEeACIICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIIUI YKCI0BOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

91 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAKCHUI

9 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAKCHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUIN

94 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTprUUECKUX ypaBHEHUN 1

96 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1

97 Pemrenne TpuroHoMeTprUUECKUX ypaBHEHUN 1

98 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

100 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1
Kontponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS |

nocienoBaTelbHoCcTeER. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIC U OI'paHUYCHHBIC

103 nocJyeoBaTeabHOCTH. MicTopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmya CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyrna CI0KHBIX POLEHTOB

110 Hcnonp30BaHne IpOrpeccuy Ajsl peleHus
pealibHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas padora:
"IlocnenoBaTenbHOCTH U nporpeccun”

112 HenpepsiBHbIC (DYHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpaUKOB
byHKIHII

114 CgoiicTBa HyHKIIUI HETIPEPHIBHBIX Ha
OTpE3Ke

115 CgoiicTBa GyHKIIUI HEPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBaJIOB ISl pELICHUs

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB JIS pCHICHUSA

117
HEPABEHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 peneHus 3aaa4

120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX
GbyHKIUH 1715 peneHus 3aaa4

121 [lepBast u BTOpast NpoU3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHUEe KacaTeIbHOU K rpaduKy
GbyHKIIII

125 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIIT

126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (YHKIUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 IIpon3BoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (DyHKIIUN

129 [Ipou3BoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (DyHKIUN

130 [Ipou3BoaHasE CyMMBI, IPOU3BEACHMS,
YaCTHOTO M KOMITO3ULIUU (YHKITUI

OHTpOJIbHAs paboTa: OM3BO/IHAS
131 K 0 "IT !
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIH




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH |
3HaHui: "Oynkun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBasi KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, cCCTEMAaTH3aIIUI |
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBOo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMeHeHne nporu3BOIHON K
HcCre0BaHuI0 (QYHKIMI Ha
MOHOTOHHOCTH U C-)KCTpeMyMBI

[IprMmeHeHue nporu3BOIHON K
HCCreI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
UCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
HCCIe0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxnenue HanbonpLiero u

HAaUMEHBIIIETO 3HAUEHUsI HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonpLero u




HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKINHU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

12

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GYHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON s
HaXO0XIEHUS HAaWIYy4dlIEro peluieHus B
MPUKJIAJHBIX 3a7a4ax

14

[IpuMmeHeHre nporu3BOIHOMN IJIst
HaXOXICHUA HaI/IJIqu_IeI‘O peH_IeHI/ISI B
HpI/IKJIaI[HBIX 3aga4dyax

15

[IprMmeHeHnre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION UITH
rpadpukom

16

[IprMmeHeHnre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM




17 Kommosurus ¢hyHKImit

18 Kommnosumus dhyHkmmii

19 Komnosunus ¢pyHkunit

20 I'eomerprueckue 0O6pa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

o1 I'eomerpuueckue 06pa3bl ypaBHEHH HA
KOOPAMHATHOW IJIOCKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
(yHKIMH C TOMOIIBIO TPOU3BOAHOM "

23 [TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

)5 [lepBooOpa3HbIe FeMEHTApHBIX (PYHKITHIA.
[IpaBumna HaxOXJIEHHS IEPBOOOPA3HBIX

26 Hurerpan. ['eomeTpuyeckuii cMbICI
UHTErpaia

7 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Hprorona-JleitOnuia

73 Brruncnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuma

29 [IpumeneHue nHTerpana st HaXOXKIACHUS
TUIOMIaIed TUIOCKUX QUryp

30 [Ipumenenue nHTerpana s HaXOXKIACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemennit mudepeHamTbHbIX

ypaBHEHUU




[Tpumeps! pemennit muddepeHamTbHbIX

32 .
ypaBHEHHUI
MareMaTHuecKoe MOJICITUPOBAHUE

33 peaIbHBIX MPOILIECCOB C MOMOIIbIO
Qg depeHIaIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku

36 TpuronomeTrpuueckue QyHKINH, UX
CBOWCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIINH, UX
CBOMCTBa U Tpaduku

18 Tpuronomerpuueckue QyHKINH, UX
CBOICTBa U Tpaduku

39 TpuronomeTrpuueckue QyHKITNH, UX
CBOWCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPaBHEHUH C IOMOLLBIO
TPUTOHOMETPHUUECKOH OKPY>KHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C IOMOLLBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Peuienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
KontponpHas padora: "I"paduku

48 TPUTOHOMETPUICCKUX (QYHKITUM.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHBIE MCTOJbI pCIICHUA
MOKAa3aTCJIbHbIX HCPABCHCTB

51 OcHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METOIbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE MCTObI pCHICHUA
norapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IbI PELICHUS

norapu(pMHUECKUX HEPABEHCTB




OcHOBHBIC MCTOJbI pCHICHUA

37 UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHUS
UppalMOHAIBHBIX YPAaBHEHHH
2 I'papmueckue MeTobl peleHUs
UppalMOHATIBHBIX YPAaBHEHUH
63 I'paduueckue METOIBI peLICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUI
64 I'paduueckue MeTOIBI peLICHUS
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'papmueckue MeTo bl pelIeHUs
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'padnueckue MeTobl peLIeHUs
J0rapu(pMHUECKUX HEPABEHCTB
I'padnueckue MeTo bl pelIeHUs
68 MOKa3aTeNIbHBIX U JIOTApUPMUUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemeHus
69 MOKa3aTeNbHBIX U JOrapuGMUIecKux

ypaBHEHUU




70

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOTapu(PMHUIECKUX
HEPABEHCTB

72

KontponbHas padota: "MppanuonanbpHbie,
noKa3zareJbHbIC U JJorapudmMudeckue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILJICKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepanuu ¢
KOMIIJICKCHBIMH YU CJIaMHU

77

N3o0paxeHne KOMITJIEKCHBIX YHCEIT Ha
KOOPAWHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOU IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. KopHu n-oii cTenenun
U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHUCCII JIA




penieHus GU3NIECKUX U Te€OMETPUICCKIX
3a71a4

KonTtponbHas padora: "KomruiekcHble

82 \
yucia

83 Harypanbnbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [Ipumenenue Npu3HaKoOB AETUMOCTH
LEJBIX YUCell

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YUCell

g7 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
uensix yrcen: HOJl u HOK

28 [Ipumenenue Npu3HaKkoOB AETUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YUCEI: OCTATKH [0 MOAYIIIO

90 [IpuMeHeHne npru3HaKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJIYJIIO
[IpumeneHnue NpuU3HaKOB AETUMOCTH

91 LEJbIX YHCell: aroput™ EBKinaa aist
pelIeHus 3a/1a4 B LIeJIbIX Ynciaax

9 KontponbHas padota: "Teopus membx
yucen"
CucreMa 1 COBOKYITHOCTb ypaBHEHUII.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMbI-
CJIe/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-




CIICACTBUA

95 OcCHOBHBIE METO/BI PEIIEHUS CUCTEM H
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN

OcCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUU

OCHOBHBIE MCTObI pCIICHUA CUCTCM U
97 COBOKYITHOCTEW MOKa3aTEIbHbIX
ypaBHEHUU

OcHOBHEBIE MCTOBI pCIICHUA CUCTCM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapru(PMHUIECKUX
ypaBHEHU U

[IpuMeHeHne cucTeM K peleHuIo
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

101 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 ¥ 3a7a4 13

102 pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yNbTaToB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HHU, HHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB
KonTtponpHas padora: "Cucremsl

104 palroOHAIBHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JOrapu(GMUIEcKux
ypaBHEHUI"

105 PaunonanbHble ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 HppanuonaibHble ypaBHEHUS,
HEPABEHCTBA € IapaMeTpaMHu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

113 JlorapugpmMuuecKue CUCTEMBI ¢
napaMeTpamu

114 TpuroHomeTprdeckue ypaBHEHHS C
napameTpamu

115 TpuroHomeTprudecKue HEPABEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUH C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUH C IOMOILIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEATbHBIX
CUTYyalUH C IOMOIIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtponbnast pabora: "3amauu ¢
napamerpamu”

121

[ToBTOpeHnue, 060061IeHNE,
cucTemMaTu3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHnue, 060061ICHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHme, 0600IIEHNE,
cHucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBenctpa"

125

[ToBTOpenue, 06001IeHNE,
cucreMartu3anus 3Hanuil: "HepaBencrna"

126

[ToBTOpeHme, 0600IIEHNE,




cucreMartu3aius 3Hanuil: "HepaBencrna"

[ToBTOpeHue, o6odIIEeHNE,

127 cucreMarusanus 3Hanuil: "[IponsBonnas u 1
e€ npuMeHeHue"
[ToBTOpeHue, o6odmEeHNE,
128 cucremaTtusanus 3Hanuii: "[IpousBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, o6odIEeHNE,
129 cucremaTtusanus 3Hanuii: "[IpousBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpenue, 060061IeHNE,
130 cucTemarusanus 3HaHuil: "MHTerpan u ero 1
MpUMEHEHUe"
131 [ToBTOpeHnue, 060061IeHNE, |
cucreMaru3anus 3HaHui: "OyHKuun"
132 [ToBTOpeHue, o6obmEeHNE, |
cucremaTusanus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 06001IeHNE, |
cucreMaru3anus 3HaHui: "OyHKuun"
134 Hrorosas koHTpOJbHASA paboTa 1 1
135 Hroroas koHTpoabHas paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, |
cUCTEeMaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI JUISA YYEHHUKA

1. MaTtemaTtuka: anrebpa n Ha4yano MaTeMaTUYECKOro aHa/n3a,
reomeTpua. Anrebpa 1 Havyano maTemaTM4eckoro aHanmsa, 10-11
knaccol/ Anmmos LWL.A., Konarmu KO.M., TKaueBa M.B. n gpyrue,
AKumoHepHoe obuiectBo «M3aaTenbcTBo «lpocBelweHne», 2023

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. MaTtemaTuKa: anrebpa n Ha4yano MmaTeMATUYECKOro aHaAn3a,
reomeTpus. Anrebpa 1 Hayano maTemaTM4yeckoro aHanmsa, 10-11
knaccbl/ Anumos LLL.A., KonaruH H0.M., TKaueBa M.B. n gpyrue,
AKuMoHepHoe obuectBo «M3aaTenbcTBo «lpocselteHuey, 2023

2. A.l. Epwosa, B.B.N'onobopoabko, A.C.Epwosa « CamoctoaTenbHble
N KOHTPO/IbHbIE paboTbl No anrebpe u Hayanam aHanmsa 10-11
Knacc.» (M.:Unekca, 2011)

3. J1.A.Anecanpposa; noa pea. A.l.Mopakosuya. Anrebpa n Hayana
aHanuza. 10 knacc. CamocToATeNbHble PaboTbl ANA yYaLLMXCS
obuieobpasoBaTenbHbIX yupexxkaeHuit; M.: MHemo3unHa, 2008

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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