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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Airedpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3a SIBJISIETCS] OAHUM U3
HanOoJiee 3HaUMMbIX B IpPOrpaMMe CpPEIHEro 00Iero oopa3oBaHus, OCKOJIbKY, C OJHOM
CTOpPOHBI, OH 00E€CIIEUNBAET UHCTPYMEHTAIBbHYIO 0a3y JJI1 U3YYEHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYrol CTOPOHBI, (OPMHUpPYET JOTHYECKOE W abCTpakTHOE
MBILIUIEHHE OOYyYaroUMXcs Ha YpOBHE, HEOOXOIMMOM JUIsl OCBOEHHUS HH(POPMATHKH,
OOLIECTBO3HAHUSA, UCTOPUM, CIOBECHOCTH M JPYrMX AMCHMIUIMH. B pamkax naHHOTro
y4eOHOro Kypca OOydyaroluecs OBJIAJEBAIOT YHHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOMU
HayKd, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTUUYECKO popMme.

VY4eOHbIi Kypc anreOpsl M Hadal MaTeMaTHYEeCKOI0 aHaJIN3a 3aKIaJbIBAE€T OCHOBY
U1 YCIIEILIHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XMMHUH, OMOJIOTMH, TOHUMAaHUS OCHOBHBIX
TEHJCHIMNA Pa3BUTHS SKOHOMHUKHU U OOILECTBEHHOW JKU3HHU, [TO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX
JUTsL AalIbHEWIero oo0pa3oBaHus U B MOBCEIHEBHOW KU3HU. B TO ke Bpems OBJajeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKLMSIMHU aireOpbl U MaTeMaTH4eCKOro
aHaJli3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTbD,
JOKa3bIBaTh YTBEPXKACHHUS C IOMOIIBIO MHAYKIMM U PACCyKIaThb JEAYKTHBHO,
UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALINIO, a0CTparupoBaHe U aHAJIOTHI0, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone n3yuyenust yuebHoro kypca «Airedpa 1 Hayajia MaTeMaTHYE€CKOTO aHaJIN3a»
oOyJaroluecs: NoJyyaroT HOBBIM OMBIT pelIeHUs MPUKIIAJAHbIX 33/1a4, CAMOCTOSITEILHOTO
IIOCTPOEHUSI ~MaTeMaTUYECKUX MOJENEH peajbHbIX CHUTyalud, WHTEPHPETALMNH
MOJIyYEHHBIX PEIICHHM, 3HAKOMSTCS ¢ IPUMEPAaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCSI MATEMAaTHYECKUMU OTKPBITUAMH U UX
aBTOPAMHM.

VY4eOHbIif Kypc 001aJaeT 3HaUUTEIbHBIM BOCIUTATEIbHBIM [TOTEHIINATIOM, KOTOPBIN
peain3yeTcs Kak yepe3 yueOHbII MaTepual, CliocoOCTBYIOUINI (POPMUPOBAHNUIO HAYYHOTO
MHUpPOBO33pEHHUsA, TaKk W 4epe3 cHelHupuKy ydyeOHON [eATeNbHOCTH, TpeOyrolen
MPOJIOJKATENFHON KOHUEHTPAIlMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IMOJy4YEHHBIN pe3yJIbTar.

B ocHoBe MmeTouKku 00yueHus anreOpe 1 HauaaaMm MaTeMaTHYeCKOro aHaIn3a JICKHUT
NEeSTEIbHOCTHBIN MPUHIIUI 00YUYEHUSI.

B crpykrype yudeOHOro kypca «Ainrebpa M Hadajga MaTeMAaTUYECKOTO aHAJIM3a»
BBIJIEJIEHBI CIEAYIOIINE COIEPKATEIBHO-METOANYECKUE TUHUU: «HHCTIa U BBIYACICHUSY,
«Dynkuu u rpadukmy, «YpaBHEHHs M HepaBeHCTBa», «Hawama maTtematuuyeckoro
aHanu3a», « MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE COIEpKATEIBHO-METOAMYECKUE TUHUN
U3y4aloTCsd Ha NPOTSHDKEHMHM JBYX JieT OOydeHUsT Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl, €CTECTBEHHO IOIOJIHAS JIPYr JIpyra M MOCTENEHHO HachIIIasiCh HOBBIMU
TeMaMu U pazzgenamu. J[aHHBIM y4eOHBII Kypc SBISETCS WHTETPATUBHBIM, MOCKOJIBKY



oOBequHsET B ce0e CoAepikaHne HECKOJIbKUX MATEeMAaTHYECKUX AUCITUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTUIECKANA aHAIIN3, TEOPUS MHOKECTB, MaTeMaTHYECKas
noruka u apyrue. [lo mepe Toro xak oOyuaromruecsi OBJa/leBalOT BCE OoJiee MIMPOKUM
MaTEMaTUYeCKUM  amnmapaTtoM, |y HHUX  [OClenoBareiabHO  (opMHUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUECKYI0 MOJENb pEalbHOW CHUTYaIlHH,
MPUMEHATh 3HAHUWSA, MOJIY4YEHHBIE TPH HM3YYCHUH Yy4eOHOTO Kypca, ISl PEIICHUS
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHOM  MaTeMaTWYecKoW  3adadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAUYECKass JUHUA «Yucna W BBIYKMCICHUS 3aBEpIaeT
(dhopMHUpOBaHNE HABBIKOB MCTIOIB30BAHUS IEUCTBUTENIBHBIX YUCEI, KOTOPOE ObLIIO HAYaTO
Ha YPOBHE OCHOBHOTO 00111ero odpazoBanus. Ha ypoBHe cpenHero oo01iero oopa3zoBaHus
oco0oe BHMMaHHE yACIsIeTCS (OPMHUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYHCIICHHM,
BKJIFOYAIONIUX B C€0sl MCIOIb30BaHUE PA3IUYHBIX (DOpPM 3amucH 4uciia, yMEHUE JeNaTh
MIPUKUJIKY, BBITOJIHATH MPUOIMKEHHBIEC BBIYUCIICHUS, OIIEHUBATh YUCIIOBBIE BBIPAKECHMUS,
paboTaTh ¢ MaTeMaTWYECKUMH KOHCTAaHTaMH. 3HAKOMBIE OOYYArOIIMMCS MHOXKECTBA
HaTypalbHBIX, IIENBIX, PAIMOHAIBHBIX U JCUCTBUTEIBHBIX YHCEN JOTOTHSIIOTCS
MHOKECTBOM KOMIUICKCHBIX 4YHCeNl. B KaXJIOM M3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHBIE MY CTIeIIM(PUIECKUE 3a7a4d U OTIEpAIUU: JCJICHUE HAIIEJI0, ONIEPHUPOBAHUE
OCTaTKaMW Ha MHOXECTBE IMENbIX 4YHCEeJ, OCOOBbIE€ CBOWMCTBA pAIlMOHAIBHBIX W
HUPpAMOHATBHBIX YHCE, apu(PMETHUSCKHE OIepallui, a TakKe H3BJICUEHHUE KOPHS
HAaTypaJlbHOM  CTEIEHHM Ha  MHOXKECTBE  KOMIUIGKCHBIX  YHCEN.  biaromaps
MOCJIEIOBATEILHOMY DPACIIMPEHUI0 Kpyra HCIOJIb3YEeMbIX YHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TIPUMEHEHHUS JUIsl PEHICHUS Pa3IMYHbIX 3a1ad  (OpMUPYETCS
MPE/ICTABJIICHUE O €IMHCTBE MATEMAaTHKU KaK HayKd U €€ pOJIM B IOCTPOEHUU MOjeIeh
peasbHOro MUPA, IUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHUS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCs Ha MPOTSHKEHUH BCETO 00yUYeHUS
Ha ypOBHE CcpefHero oOiiero oopa3oBaHus, TOCKOJIBKY B KaxaoM pasnene [Iporpammsr
MPETYCMOTPEHO peIIeHNe COOTBETCTBYIONMIMX 3adad. B pesynbrare oOydarommecs
OBJIQJICBAIOT PA3JUYHBIMA METOJAaMH PEIICHHS PaIMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MMOKAa3aTeNIbHBIX, JIOTApU(PMUICCKUX U TPUTOHOMETPHUYCCKUX YPaBHCHHUM, HEPABCHCTB M
CHUCTEM, a TakKe 3ajadv, COoJepKalluX IMapaMeTphl. lloiydeHHBIE YMEHHS IIHPOKO
WCIIOJIB3YIOTCSL TIPY MCCIICIOBAaHUU (DYHKITUI C MOMOIIBIO MPOU3BOIHOM, IPH PEIICHUN
MPUKIAAHBIX 337a9 M 33/Ja4 Ha HAXOXKJEHWE HAMOONBIIMX W HAWMEHBIIUX 3HAYCHHM
dbyukiuu. JlaHHas cojepkatesbHas JMHUS BKJIOYaeT B ce0s Takke (popMHUpOBaHUE
YMEHUN BBINOJNHATH pacu€Tel 1O (QopMynaMm, MOpeoOpa3oBaHUsi PalUOHAIbHBIX,
UppAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXKE BBIPAKEHUH,
coJiep KaInX CTeNeH u Jorapudmel. biaromgaps n3ydeHuto aredpandeckoro Marepuaia
MIPOUCXONUT JaTbHEHIEe pa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBITTUICHUS
oOyyaroumxcsi, (GOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX pACCyXJI€HUU, paboOThl C



CUMBOJIbHBIMH (D OpMaMHU, TPECTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE
pPaBEHCTB U HEpaBeHCTB. Anredpa npeaiaraeT 3QPeKTUBHbIC HHCTPYMEHTHI JIJIS1 PEIICHUS
MPAaKTUYECKUX M €CTECTBEHHO-HAyYHbIX 3a/Jad, HarjasgHO JEMOHCTPUPYET CBOM
BO3MOYXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass  JuHUA  «DyHKIMM W rpa@ukuw»  TECHO
MEPEIUIETAECTCS C APYTMMH JIMHUSAMH y4eOHOIrO Kypca, IMMOCKOJIbKY B KaKOM-TO CMBICTIE
3a1a€T  TOCJIENOBATENBHOCTh  M3Y4YEHHs]  Marepuana.  V3ydeHwe  CTENEHHOH,
[OKa3aTEeNbHOM, JOrapu(PMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOICTB U
rpayKoOB, UCIIOJIb30BaHUE (PYHKIMN Ui PELICHUS 3a7a4 U3 APYTruX y4eOHBIX PEAMETOB
Y peaNbHOM JKM3HU TECHO CBA3aHO KaK C MAaTEMATHYECKUM aHAIU30M, TaK U C PEIICHHEM
ypaBHEHUH W HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMaHUE yAenseTrcs (OpMHPOBAHUIO
YMEHUS BbIpakaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY pa3JIMYHBIMU BEJIMYMHAMU,
UCCIIEIOBaTh IMOJIy4eHHble (yHKUIMH, CTpouTh uX rpaduku. Marepuan >TOU
COJIEpKATEJIbHOM JIMHWM HalleJIEH Ha pa3BUTHE YMEHHH W HAaBBIKOB, I103BOJIIIOIIMX
BBIPAXXATh 3aBUCUMOCTH MEXKIYy BEIMYMHAMHU B Pa3Iu4yHOW (opMme: aHAIUTUYECKOH,
rpaduueckoil u cnoBecHO. Ero n3yuenue crnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass JauHusA «Havasa MareMarMyeckoro a”ajlin3a» I03BOJIAET
CYLIECTBEHHO pPAaCIIMPUTh Kpyr KaKk MaTeMaTU4YEeCKUX, TaK W NPUKIAJAHBIX 3a]ad,
JOCTYIHBIX 00YyYaroUMMCs, TaK KaK y HUX MOSIBISETCS BO3MOXHOCTh CTPOUTH IpauKu
CJIOXHBIX (DYHKLUMNA, ONPEENATh UX HAUOOJbIINE U HAUMEHbIINE 3HAUYCHUS, BBIYUCIISATD
wioniaau Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOpPEHHUs mpoieccoB. JlaHHas
coJlep KaTesIbHAs JIMHUSI OTKPBIBAE€T HOBBIE BO3MOXXHOCTH IOCTPOEHUS MATEMAaTHYECKUX
MOJEJIEN pEANIbHBIX CUTYALU, TO3BOJISIET HAXOAUTh HAWIIYIIIEE PEIIEHUE B TPUKIIAIHBIX,
B TOM UYHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3a/JadaX. 3HAaKOMCTBO C OCHOBaMu
MaTeMaTUYeCKOro aHajiu3a CHOCOOCTBYET pPa3BUTHIO aOCTPakTHOro, (HopMalibHO-
JIOTUYECKOTO0 W KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUU paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U UCcKyccTBe. OO0ydaronuecs y3HatoT
O BBIAAIOLINXCS PE3yJbTaTaxX, MOJYUYEHHBIX B XOJ€ PA3BUTHS MATEMATUKU KaK HAyKu, U 00
UX aBTOpax.

ConepxxarenpHo-MeToqu4ecKas JUHUS «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B ce0s
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMAaTHYECKOW JIOTMKH. TeOopeTHKO-MHOXECTBEHHBIE
IIPEICTABICHNUS] TPOHU3BIBAIOT BECh KYypC IIKOJBbHOM MaTeMaTUKA W MNpejiararoT
HauOoJiee YHHMBEPCAIbHBIN S3bIK, OOBCAMHSIONIMI BCE pa3leibl MaTEeMaTUKH U €€
IPWIOKEHUM, OHM CBA3BIBAKOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLMIUIMHBI U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaTromy BaxHO AaThb BO3MOXKHOCTH OOydYaromeMycs MOHMMATb
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MaTWKH W UCIOJIb30BaTh €ro s
BBIPAKEHHSI CBOMX MBICIIEH. [[pyruM Ba)KHBIM PU3HAKOM MAaTEMATHKHU KaK HAYKH CJIETyET
IpU3HATh CBOWCTBEHHYIO €1 CTPOrOCTb OOOCHOBAaHMIl M CIIEOBAHHUE ONPEECIEHHBIM



MpaBUJIaM TOCTPOCHUSI JOKA3aTENIbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MaTeMaTHYECKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS 00YUYaIOIINUXCsl, TTO3BOJISET UM
CTPOUTh CBOM PACCYXKJCHHUSI HAa OCHOBE JIOTMYECKUX TMpaBui, (POpMHUpPyeT HaBBIKU
KPUTUYECKOTO MBIIIICHUS.

B yue6GHOM Kypce «Anredpa m Hayaa MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBHIE TPU3BAHBI CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJICNICH peaTbHBIX CUTYAITUH, UCCICAOBAHMS ATUX
MOJICJIe C TIOMOIIBIO alllapara ajareOpbl 1 MaTeMaTUYECKOTO aHajn3a, HHTEPIpeTaIluu
MOJTyYEHHBIX Pe3yJIbTaToB. Takue 3aaHus BINICTCHBI B KaXK/IbIM U3 pa3/IesioB IPOTrPaMMBbl,
ITOCKOJIBKY BECh Marepuall ydeOHOro Kypca IIHPOKO HCIONB3YeTCS I PEIICHUs
NpUKIAHbIX 3anad. [lpu pemeHuu peanbHBIX MNPAKTUYECKUX 3a7ad 0O0ydaroluecs
pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHUE HAXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh IpobiieMy. JlesTeabHOCTh 0
(hOpMHUPOBAHUIO HABBHIKOB pEIISHUs] MPUKIAAHBIX 3aJlad OpraHu3yeTcss B IIpolecce
M3YUYEHHS BCEX TEM y4eOHOro Kypca «Anredpa u Hauaja MaTeMaTHYECKOro aHAJIN3ay.

Ha wusyuenne yueOHOTO Kypca «Airedpa ¥ Hauyajla MaTeMaTHYECKOrO aHaJIN3a»
otBoauTcs 272 daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 gacos
(4 gaca B HezeIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. llpumeHneHue npoOeil M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHHMs-CleICcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIMEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PemeHne nNpuUKIagHBIX 3aJa4 C I[OMOUIbKD CHCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunn. Hanbosnpiee 1 HauMeHbliee 3Ha4yeHus1 QyHKIMHA Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrpeccuu Uil PELIEHUs peajibHbIX —3a]ad
IPUKJIAJHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3aJ1a4 ¥ 3a/1a4 U3 pa3InuHbIX 00JacTel HAYKU U PEAIbHOM KU3HU, UHTEPIPETALUS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4IllIero pELICHUs B
IIPUKIIAIHBIX 3aJadax, Ui ONPENCIICHUs CKOPOCTH M YCKOPEHMsS IIpoLecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eomMmeTpruueckuil CMbICI HHTErpANIa. BeruuciieHne onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATh MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO Pa3IUYHbBIX BUAOB U (popM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy pEUICHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pEIIeHUs
MaTeMaTUYECKOM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTHKEHHSI WM HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJILHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mpu pelmeHuH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMil TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yu4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



NPUMEHATH MPUOIKEHHBIE BHIYUCICHUS, TTPaBUJIa OKPYTICHHUS, MPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3aJ1a4 U IPEJCTABICHUS JaHHbIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

cBOOOIHO ONEPUPOBATH TMOHATUSAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHTEHC
YHICIIOBOTO apTyMEHTA,

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHUHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

cBOOOIHO ONEpPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHU-CIICACTBHS, pABHOCUILHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, TNPUMEHSATh METOJ HWHTEPBAJIOB JMJIs pElICHUs
HEPaBEHCTB;

CBOOOIHO OMNEPHUPOBATh MOHSATHUSAMHU: MHOTOWIEH OT OJHOM TEepEeMEHHOMH,
MHOTOYJIEH C LENIBbIMU KO3 PUIIEHTaM1, KOPHU MHOTOUJICHA, TPUMEHSATD JIeJICHNE
MHOTOYJIeHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u Teopemy Buera nns
peleHus 3ajay;

CBOOOMIHO OMEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpUIla, ONpPEAENIUTEIh MATPHUIBl 2 X 2 W €ero TEeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN MJIi PELIEHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTTUPOBATh PEaNbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETH C TOMOIIBI0 MATpPUIl U OMpPEACITUTENCH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEePEXO0B HIIM OCYILLECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPe0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUPOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbl U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LENbIM [OKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IAPOOHO-JTMHEWHas
(GYyHKIUM, BBITIOIHATH 3JIEMEHTApPHOE MCCIEA0BAHUE U MIOCTPOEHUE UX TPaPUKOB;

CcBOOOJIHO OMNEpHUPOBATh MOHATHSMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKUIMH, UX CBOMCTBA U TrpauKH, HMCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOLECCOB U
3aBHCHMOCTEH TIpU pElIeHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXXaTh (POPMYyJIaMU 3aBUCUMOCTH MEX/Y BEIMUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: apu(pMeThyecKkas MU TeOMEeTpUUYeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TMHEHHBIN U



HKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEJOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIUHU, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOO/IHO OMEpHpPOBaTh MOHATHEM: (YHKIIUS, HEMpEephIBHAS Ha OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IBYX (PYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIb30BaTh TF€OMETPUYECKUI U (PU3MYECKUN CMBICT MPOU3BOJHOM IS
peleHus 3aau.

MHokecTBa H JIOTHKA:

CBOOOMIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs PeaTbHbIX
MPOIIECCOB U SIBJIICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSIMU: OIpENeJeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
ypaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOIHO OTIEPUPOBATH MOHATUSMU: HATYPATHHOE U I[EJI0€ YMCIIO, MHOYKECTBA
HATypPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JICTUMOCTH LEIBIX YHUCET,
HOJl u HOK HaTypasibHBIX 4HCEN i1 peuleHus 3ajad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alHUChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX O3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u



TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEPAaBEHCTBA, HAXOAUTb HUX PELICHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMyJIbI Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
coJiepKalle MOAYJIM U apaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TAK)K€ 3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUHM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHUS peaslbHBIX
IIPOLIECCOB.

Havyasa MmareMaTH4eCKOro aHaJIn3a:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEI0BaHUs (DyHKLIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJbllee U HAaMMEHbIIee 3HAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;



UCIIONIb30BaTh MPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIydllIero pelIeHUs B
MPUKJIATHBIX, B TOM YHCJIE COIMATbHO-9KOHOMHUECKUX, 3a/1a4ax, JUIsl OTpeAeIICHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3alaHHOro (opMyJIol WIH TpapuKoM;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaj, HaXOIUTh MNEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIMA U BBIYUCIATDH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOAMTh IJIOIIAN TNIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHUI;

pelarh MpUKIAJAHbIE 33Jaud, B TOM YHCJIE COLUATbHO-I3KOHOMUYECKOTO U
(¢u3nUecKoro xapakrepa, CpeCcTBaMiU MaTEMaTHYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos
Nenn/m  HammeHoBaHme pa3/iesioB U TeM NPOrpaMMbl KoHTpoabHbIE IekTpoHHEIE (M PpoBLIe)
o0pa3oBaTe/IbHbIE PecypChl
padoThI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHcTBA. CUCTEMBbl IMHEHHBIX YPAaBHEHUN
9 Oynkuun u rpapuku. Crenennas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppauuonaibHble ypaBHEHUS
4 [TokazarensHast pynkius. [lokasarensHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
Tpuronomerpuieckre BbIpaKeHHUsI U ypaBHEHUS 22
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3ALIUS 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 136 10




11 KJIACC

KoanuyecTBo 4acosB

JJeKkTpoHHbIE (HU(POBHIE)

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI KouTtpoabHbie
Bcero o0pa3oBaTebHbIE PeCypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TIOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomriekcHsie yncna 10
HarypanbHble 1 1ebie urncia 10
CucreMbl pallioHaTbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 16 )
3HAHUU
OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTtpoabsHbie padoTsl

[[MHOXkecTBO, onepalii HajJl MHOXXECTBAMU U UX

1 . 1
CBOHCTBa

2 Juarpammsbl Diinepa-Benna 1

3 [IpuMeHeHne TeOpEeTHKO-MHOKECTBEHHOTO 1
amrmapara Jisi peeHus 3a1aq
Panmonansublie yncia. OObIKHOBEHHBIE U

4 JeCATUYHbIE IpOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
MePUOANYECKHE Ipodu
Panmonaneubie yncia. OObIKHOBEHHBIE U

5 JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEUHBIE 1
MepUOANYECKHe IpooH

5 [TpumeHnenue apoOeil ¥ MPOLIEHTOB IS PELICHUs 1
MIPUKJIAIHBIX 33729

; [Ipumenenue apobeii U NPOIEHTOB I PEIICHUs 1
MPUKIIAQJIHBIX 33124

3 JelicrBurensHble yncna. PanonanbHbie U 1
UppalMOHATLHBIC YK CIIa

9 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIIbHBIMU 1
qrCcIaMu

10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €0 CBOMCTBA 1
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA

11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa 1

BBIYHUCIIEHUN




OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-

12 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHbBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO-
palMOHAIbHBIX YPABHECHUM U HEPABEHCTB
MHoOrowieHsl OT OAHON NepeMEeHHOU. [lenenue

15 MHOIO4JIEHAa Ha MHOTOYJIEH € OCTaTKOM. Teopema
besy

16 MHOro4seHb! ¢ HelbIMA KO3 QHUIIHeHTaMu.
Teopema Buera

17 Pemenue cucrem JIMHENHBIX YpaBHEHUI

18 Pemrenne cucreM TMHEHHBIX ypaBHEHUN
Matpuna CUCTEMBI JINHENHBIX YPAaBHEHUM.

19 Omnpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI
CMBICJ U CBOMCTBA; BBIYUCIIEHHUE €r0 3HAYCHMUSI

20 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI
CMBICJ U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHMUSI

21 [Ipumenenue onpeaenuTens sl pelieHns CUCTEMbI
JIMHEWHBIX YPaBHEHUN

29 Pemenne npukiaaaHpIX 3aa4 ¢ TOMOIIBI CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

23 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS
1 HepaBeHcTBa. CHcTeMBbl TMHEHHBIX ypaBHEHUN"

o5 @Oynk1us, crocoObl 3aganus GyHKIH. B3anmHo

obOpatubie pyHKIMU. KoMmo3umus ¢hyHKImiA




I'paduk Qyakmmuu. dnemMeHTapHBIC TPEOOpaA3OBaAHUS

26 .
rpadukoB QyHKITHI
OO6nactp ornpeeneHuss 1 MHOKECTBO 3HAUCHHI

27 ¢ynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK
MOCTOSIHCTBA

08 Yéruble 1 HeuéTHble QyHKUMU. [Ieprnoanueckue
¢byHkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKLIUU

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee
Y HauMeHblIllee 3HaueHne (PyHKIMN Ha IPOMEXYTKE

30 Jlunelinas, KBapaTU4Has U TPOOHO-TUHEHHAS
byHKIIUN

31 DneMeHTapHOE UcCciel0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QpyHKIMN

39 DneMeHTapHOE UCCIIeIOBaHUE U TIOCTPOCHUE
rpadukoB 3TuX QyHKIUN

33 CreneHs ¢ 11e1bIM TokasareneMm. buaom HerotoHa

34 Crenens ¢ nenbM nokasareneM. bunom Hetotona

35 CrenenHast GyHKIHUS C HATYPATLHBIM U LIETBIM
nokasaresnem. E€ cBolicTBa u rpaduk

36 KonrtponsHas pabora: "Crenennas ¢pynkuus. Eé
cBoMcTBa U rpaduk"

37 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENEHU U
€ro CBOMCTBA

38 ApudmeTrueckuil KOpeHb HaTypaIbHOW CTETIEHU U
€ro CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,

COACPpIKAINX CTCIICHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,

40 COJIEpKALINX CTEIIEHH U KOPHU

41 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
COJIEprKaIlMX CTENEHU U KOPHU

42 HppaunoHnansHble ypaBHeHUs1. OCHOBHBIE METObI
peLleHMs HPPALMOHAIbHBIX YPaBHEHHUH

43 WppanmonanbHbie ypaBHeHNs. OCHOBHbBIE METObI
pelLleHNs HpPaALMOHAIbHBIX YPaBHEHHH

44 Wppanmonansuble ypaBHeHHUs. OCHOBHBIE METO/IbI
pelIeHNs UPPALMOHATIBHBIX YpaBHEHUI

45 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHUH

46 PaBHOCUIIbHBIE IEPEXObI B PELLICHUT
UpPPpaLMOHATIbHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE IEpEXObI B PELICHUU
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHaIbHBIX YPaBHEHHUH
CaoiicTBa 1 rpa@uK KOpHS N-O CTENEHU KaK

49 GbyHKIHH 00OpaTHON CTEMEHU C HATypaJbHBIM
IIOKa3aTeseM
CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK

50 GbyHKIMH 00paTHON CTEMEHU C HATypaTbHBIM
MoKazaresieM

51 Konrtponsnas pabdora: "CBoiicTBa U rpaguk KOpHS
n-oii crenenu. MppannonanbHble ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€

CBOMCTBA




CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTENEM U €€

53 . 1
CBOMCTBa

54 CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€ 1
CBOMCTBA

55 [TokazatenpHas GyHKIMS, €€ CBOWCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIUN IS PEHICHUS 1
YpaBHEHUU

57 Hcnonb3oBanue rpaduxa GyHKIUU 1)1 pELICHUs 1
YpaBHEHUU

58 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI 1
peleHus MoKa3aTelbHbIX YpaBHEHHH

59 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI 1
pelIeHHsI TOKa3aTeNbHBIX YPaBHEHHHA

50 [Toka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI 1
pelIeHHsI TOKa3aTeNbHBIX YPaBHEHHH

61 Konrtponbhas pabdora: "[lokazatenbHast QyHKIHS. 1
IlokazarenbHble ypaBHEHUS"

62 Jlorapudwm gucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. ColicTBa Jorapudpma 1

64 Jlorapudm uncna. CoiicTBa norapupma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbl 1

66 JlecATUYHBIE U HATypaAIbHBIE JIOTapH(PMBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1

sorapupmbl




[IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTUX

69
sorapudmpl
70 Jlorapudpmuueckas pyHKuus, €€ CBOUCTBA U TpauK
71 Jlorapudmuueckas GpyHKIUs, €€ CBOHCTBA U Ipaduk
7 Hcnonp3oBanue rpaduka GyHKIMH 111 PELICHUS
YpaBHEHUU
73 Wcnonb3oBanue rpaduka QyHKINU U1 peIIeHUs
ypaBHEHUH
74 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METOIBI
pelieHus JorapuMUIEcKux ypaBHEHHHA
75 Jlorapudmuaeckue ypaBHeHUs. OCHOBHBIE METOIBI
eIIeHMs JIOTapu(PMUUECKUX ypaBHEHUN
y
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI
pelieHus JorapuMUIEcKux ypaBHEHHMA
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(pMHUUECKUX ypaBHEHUN
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUUECKUX YpaBHEHUI
79 KontponbHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuyeckue ypapHeHus"
80 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC YUCIOBOTO
apryMeHTa
81 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIOBOTO
aprymeHra
82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO
apryMeHTa
83 ApKcUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO

aprymeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHNUE

84 TPUTOHOMETPUYECCKUX (QYHKIIMHA YUCIIOBOTO 1
apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIIPECICHHIE
85 TPUTOHOMETPHUYECKUX (DYHKIUN YHUCIOBOTO 1
apryMeHTa
86 OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
91 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
93 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
94 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1
95 Pemenne TpUroHoOMEeTpUUECKUX YpaBHEHUN 1
96 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
97 Pemenne TpUroHoOMEeTpUUECKUX YpaBHEHUN 1
98 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
99 Pemenne TpUroHoOMEeTpUUECKUX YpaBHEHUN 1
100 Pemrenne TpUroHOMETPHUECKUX ypaBHEHHUI 1
101 KonTponbnas pabora: "Tpuronomerpuueckue 1
BBIPQ)KEHUS 1 TPUTOHOMETPUUYECKHE YpaBHEHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 MOCJIEOBATEIbHOCTE. MeTOox MaTeMaTUIECKOM 1

WHIYKIIAH




MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rmocJenoBaTeabHOCTH. MicTopus aHanuza 1
0ECKOHEYHO MaJbIX

104 Apudmernueckas Iporpeccust

105 I'eomerpuueckas nmporpeccus

106 BbeckoneuHo yOpIBaroIasi reOMeTpUIecKast 1
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIeil reOMeTpru4ecKoi 1
IIPOrpeccuu

108 JIMHENHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHUUATIbHBIN pocT. Yuco e. 1
@opMyiia CII0KHBIX IIPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu i peLieHus 1
pealIbHBIX 33J1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponbnas pabora: "[locnenoBarensHocTd U 1
nporpeccun”

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI IrpaduKOB HYHKIMH 1

114 CaoiicTBa (GyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3KE 1

116 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

117 MeTto MHTEpBaAJIOB ISl PEIIEHNS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB 1

119 [IpumeHeHne CBOWCTB HEMIPEPBHIBHBIX (YHKLINHN IS 1

perieHus 3ana4y




120 [TpumMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUN IS 1
pelieHus 3aaad

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU 1

122 OHpGILCJ‘ICHHf, F€OMETPUUYECKUN CMBICIT 1
MIPOU3BOTHOM

123 Onpenenenue, GU3NIECKUN CMBICI POU3BOIHOM 1

124 YpaBHeHUEe KacaTeIbHOU K rpaduKy (PyHKITIH 1

125 VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIHN 1

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 1

127 [Tpon3BoHBIC HIIEMEHTAPHBIX (YHKINI 1

128 [IpousBoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UITUHU (YHKITHIA

129 [IpousBoHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UIIUU (YHKITHI

130 [Tpon3BoiHAS CYMMBI, POU3BEIACHMSI, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHH

131 KonrtponsHas padora: "[IpouzBoanas” 1 1

132 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIHs 3HAHUN: 1
"VYpaBHeHus"

133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIS 3HAHUA: 1
"Oyukuun"

134 HroroBas KOHTpoNIbHAs paboTa

135 WroroBas koHTpoJsibHas paboTa

136 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN

‘ OBHIEE KOJIMYECTBO YACOB 110 NTIPOTPAMME 136 10




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoabsHbie padoTsl

1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMHA HAa MOHOTOHHOCTb U 9KCTPEMYMBI

3 [IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

5 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

6 [IpumeHneHne Mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI

7 Haxoxnenne HanOobIIEro 1 HAUMEHBIIETO 1
3HAYEHUS HENPEPHIBHOM (PYHKIIMU HA OTpE3Ke

3 Haxoxnenne HanOobIIEro 1 HAUMEHBIIETO 1
3HAa4YeHUs HeNPEPHIBHOMN (PYHKIIUH Ha OTpe3Ke

9 Haxoxnenne HauboIbI11ero 1 HAUMEHbILIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke

10 Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO 1
3HAa4YeHHUs HETPEPHIBHOMN (PYHKIIUH HA OTpE3Ke

1 Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO 1
3HA4YeHHUs HeTPEPHIBHON (PYHKIIUHM Ha OTpE3Ke

12 Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO 1

3HAYEHUS HEMPEPbIBHOM (PYHKIIMU HA OTpe3Ke




[Ipumenenne npou3BOIHOM ISl HAXO0XKACHUS

13 HaWJIy4llero peueHus B NPUKIagHbIX 3a/1a4ax

14 [Ipumenenne npou3BOIHOM [l HAXO0XKACHUS
HaWJTy4Ilero peiieHus B MPUKIAAHBIX 3a1a4ax
[IpuMeHeHne npoN3BOHOM 1JIs1 ONpeIEeTICHUs

15 CKOPOCTH U YCKOPEHUS IIpoLecca, 3aJaHHOTO
dhopmyoit wim rpagukom
[IpuMeHeHne npon3BOIHOM 1J1s1 ONpeIeTICHUs

16 CKOPOCTH U YCKOPEHUS IIpoLiecca, 3aJaHHOTIO
dbopmyoi i rpadpukoM

17 Kommosutust ¢pyHKIuit

18 Komnosurus ¢yHkuit

19 Kommosutust ¢pyHKIuit

20 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJAWHATHOM INIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM MJIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue GhyHKIMMA ¢
TTOMOIIIbIO TTPOU3BOAHOM"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBoobOpasnbie anemeHTapHbIX GyHKIUH. [IpaBuna
HaXO0XJICHUS MTEPBOOOPA3HBIX

o5 [TepBoobOpazuble anemeHTapHbIX GyHKIuU. [IpaBuna
HaxO0JICHUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCcKuii CMBICI UHTETpaIa

97 Brruucnenue onpenenéHHOro HATETpaia mo

dhopmyne HeroTona-Jleitonuma




Brruucnenue onpenenéHHoro MHTerpaa 1no

28 dhopmyne HeroTona-Jleiionuma

29 [TpumeHeHne UHTErpaia A1l HaXOXKACHUS
TUTOIIAJICH TUIOCKUX QUTYP

30 [IpuMeHeHMe UHTErpana A1 HaXOXKAEHUS 00bEMOB
reOMETPHUECKUX Tell

31 [Tpumeps! pemennii qudQepeHraIbLHbIX
ypaBHEHUH

32 [Tpumeps! pemennit qudQepeHraTbHbIX
YpaBHEHUU
MaremMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU PepeHIHATEHBIX
ypaBHEHUH

34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan’

35 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U
rpaduxu

36 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U
rpaduxu

40 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUII C

IIOMOIIBIO TpHFOHOMCTpPI‘-ICCKOﬁ OKPY>KHOCTHU




OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C

4 MTOMOUIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTU 1

42 OT100p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C 1
MOMOIIIBIO0 TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MTOMOUIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemrenre TpuroHOMeTpUYECKUX HEPABCHCTB 1

46 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemrenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHbBIE METO/IbI PEeLLICHUS TOKa3aTeNbHBIX 1
HEPaBEHCTB

51 OCHOBHbBIE METO/IbI PEeLLICHU TOKa3aTeNbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI peLICHUs Jorapu(PMUUECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI PELICHHS JIOrapu(PMUUECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METOBI PELIECHUS JIOrapu(PMUIECKIX 1

HEpPaBEHCTB




OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUUECKUX

56
HEPaBEHCTB

57 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

58 OCHOBHBIE METO/Ibl PELICHHS HPPALIMOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/BI PELLIEHUS UPPALIMIOHATBHBIX
HEpPaBEHCTB

60 OCHOBHBIE METO/bI PELIEHUS UPPALIMOHATBHBIX
HEPABEHCTB

61 I'paduueckue MeTo bl peLIeHNUs UPPALMOHATIBHBIX
ypaBHEHUH

62 I'paduueckue METOIBI PEeICHHUS UPPAITMOHATIBHBIX
YpaBHEHUU

63 I'paduueckue METOIBI PEIICHHUS TOKA3aTEIbHBIX
YpaBHEHUI

64 I'paduueckue MeTO bl peLIeHUs TOKAa3aTeNbHbIX
HEPABEHCTB

65 I'padueckue MeToabl pereHus JIorapupMUIECKIX
YpaBHEHUI

66 I'paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKUX
HEPaBEHCTB

67 I'paduueckue MeTObI peLIeHNs JOTapUPMUUECKIX
HEPABEHCTB

68 I'padmyueckue MeToabl peneHus MoKa3aTeabHbIX U
Jorapu(MUUECKUX ypaBHEHUIN

69 I'paduueckue MeToIbl pelIeHNs oKa3aTeIbHbIX U

Jorapu(MUUECKUX ypaBHEHUIN




I'padmueckue MeToabl pelieHUs OKa3aTeIbHBIX U

70 Jorapu(pMHUUECKUX HEPABEHCTB

71 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

79 Kontponbnas padota: "UpparnmoHaiibHbIe,
NoKa3aTebHbIe U JorapudmMuyeckre HepaBeHcTBa"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIa
KomruiexcHele uncna. AnreOpandeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3arnuch
KOMILJIEKCHOT'O YU CIIa

75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU
YHCIaMU

76 Apudmernueckue onepanum ¢ KOMIICKCHbIMU
qHCcIaMu

77 N300paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM TIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHUCIIa

81 [TpuMeHeHre KOMIUIEKCHBIX YHCEN Ul PEeLIeHUs
(bU3NYECKUX U TEOMETPUUYECKUX 3a7a4

82 Konrtponsnas pabora: "KommiekcHbie uncna"

83 HartypanbHble 1 11e5bie Yrcia




84

Harypanbnsle u nensie yucia

85 [IpuMeHeHMe IPU3HAKOB IETMMOCTH LIEJIbIX YUCEI

86 [IpumeHeHne NPU3HAKOB AE€IMMOCTH LIEJIBIX YU CET

87 [TpuMeHeHre TPU3HAKOB JIETMMOCTH IIEIBIX YUCET:
HOJl u HOK

88 [IpuMeHeHMe NPU3HAKOB I€IUMOCTH 1I€JIbIX YUCEI:
HOJ/l u» HOK

89 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIEITBIX YUCEIT:
OCTATKHU IO MOJYJIIO

90 [IpuMeHeHHe NPU3HAKOB JIeIUMOCTH 1IeJIbIX YUCE:
OCTATKHU IO MOJYJIIO
[IpuMeHeHMe NPU3HAKOB JIEITUMOCTH 1IEJIbIX YUCE:

91 anroput™ EBknnja Ui petieHus 3ajad B LEIbIX
quciaax

92 KonrtponsHast pabdora: "Teopus menbix uncen"

93 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIICICTBHS

94 Cuctema 1 COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS

95 OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

96 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEW MPPALMOHAIBHBIX YPABHEHUU

97 OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHBIX YPaBHEHUI

98 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U

COBOKYITHOCTEM MOKa3aTEIbHbIX YPABHEHUI




99 OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu()MUYECKUX ypaBHEHUH

100 OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX YpaBHEHUIN
IIpuMeHeHMe crCcTeM K pelIeHUI0 MaTeMaTHYECKUX

101 3aJa4 M 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U
peanbHOMN )KU3HU, MHTEPIIPETALMS [10JTy4YeHHbIX
pe3yIbTaTOB
[IpuMeHeHHe crcTeM K pelIeHU0 MaTeMaTHYeCKUX

102 3aJa4 ¥ 3a/1a4 U3 Pa3In4HbIX 00JIacTel HAyKU U
peanbHOM YKU3HU, MHTEPIIPETALMS IT0JTy4YEHHbBIX
pe3yIbTaToOB
[IpuMeHeHre HEPaBEHCTB K PELLICHHIO

103 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
o0ractell HAyKU U pealbHOM KU3HH,
MHTEpHpeTalys NOJyYSHHBIX pe3yJIbTaTOB
Kontponbnas padota: "Cuctemsl paiinoHaIbHBIX,

104 MPPAaLMOHATIBHBIX TIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonasbHbIe HEpaBEHCTBA ¢ TapaMeTpaMu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppaunoHansHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

109 WppanmoHansHbIe CHCTEMBI C TapaMeTpaMu

110 IToka3zaTenbHbIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu




Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C

112 1
rnapameTpamu

113 Jlorapudmuueckue cuCTeMbl ¢ TapaMeTpamu 1

114 TpuronomeTpuueckre ypaBHEHHUs C TapaMeTpamMu 1

115 TpuroHomeTpuuecKkre HEPaBeHCTBA C [IapAMETPAMHU 1

116 TpuroHomeTpuuecKre CUCTEMBI C TTapaMeTpaMu 1
[TocTpoeHue u ucciae0BaHue MaTeMaTUYECKIX

117 MOJEJIEH pealbHbIX CUTYalUi C TIOMOIIBIO 1
YpPaBHEHHUH C ITapaMeTpamMu
[TocTpoenue u uccneqoBaHre MaTEMAaTUYECKUX

118 MOJIENIEN PEATIbHBIX CUTyalllid C IOMOILBIO CUCTEM 1
YpPaBHEHHUH C ITapaMeTpamMu
[TocTpoenue u uccneoBaHre MaTEMAaTUYECKUX

119 MOJIeJIel peasIbHbIX CUTYalUii C TOMOIIbIO CHCTEM 1
YpPaBHEHHUH C ITapaMeTpamMu

120 KontponbHas pabora: "3anauu ¢ napamerpamu’ 1

121 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIHs 3HAHUN: 1
"VpaBHenus"

122 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIMs 3HAHU: 1
"VYpaBHeHus"

123 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"VYpaBHenus. CUCTEMbI ypaBHEHH"

124 [ToBTOpeHme, 0000MIeHNE, CUCTEMATH3AIIHs] 3HAHUN: 1
"Hepasencrna"

195 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU: 1
"Hepasencrsa"

126 [ToBTOpenue, 06001IIeHNe, CUCTEMATHU3AIIS 3HAHWNA: 1

"HepaBencrna"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

127 \ . " 1
[TpousBoaHas u e€ MprUMeHEeHHE
128 [ToBTOpeHmEe, 06001IIeHNE, CUCTEMATH3aIMs 3HAHU: 1
"[IpousBonHas u €€ npuMeHexnue"
129 [ToBTOpEeHnue, 060061IeHNE, cCUCTeMaTH3allks 3HAHUMN: 1
"IIpousBosiHas u e€ npuMeHeHue"
130 [ToBTOpeHME, 06001IIEHNE, CUCTEMATH3aIMs 3HAHU: 1
"UuTerpan u ero npuMeHeHue"
131 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"Oyukuun"
132 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTH3allksl 3SHAHUMN: 1
"®yHkuun"
133 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"Oyukuun"
134 HToroBast KOHTpOJIBbHASL paboTa 1
135 HToroBast KOHTpOJIbHASA paboTa
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUN
‘ OBUHIEE KOJIMYECTBO YACOB 110 MTIPOT'PAMME 136 10




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Maremaruka: Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaiM3a, reoMeTpus. Anrebpa u
Havayia MmatemMaTudeckoro ananusa 10—11 kinaccer: ba3oBbiii u yriryOn€Habld ypoBHH. [11. A.
Anumos, FO. M. Konseun, M. B. Tkauésa n np. U3narensctBo [Ipoceemenue 2023.

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Maremaruka: Anrebpa W Havajga MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Hayana maTemaruyeckoro aHanusa 10—11 kmaccsl: ba3oblit u yriyOnéunsiii ypouu. /1. A.
Anumos, FO. M. Konseun, M. B. Tkauésa n np. U3narenscrBo [IpocBemienue 2023.

2. Maremaruka: anreOpa 1 Hayaja MaTeMaTH4YeCKOI0 aHaln3a, reoMeTpus. Anredpa v Hadana
MaTtematraeckoro anaimsa 10—11 kmaccel. Meronuueckne pekomeHganuu Kk yueonuky 111
A. Anmumoga, FO. M. Konsruna, H. E. ®énopoBoii u ap.

3. Anrebpa m Hayanma MareMaTHuYecKoro aHanmmsa. /lumakrtudeckue martepuansl. 10 kiacc.
bazoBblit u yriyonéuusiii ypoBuu. [llabynun M. U., Txauéea M. B., @édoposa H. E. n nip.

4. Anrebpa v Hayaa MateMaTu4eckoro aHanusa. Tematuueckue Tecthl. 10 kimacc. ba3zoBbrit u
yrayOnénnblil ypoBau. Tkauésa M. B., @éooposa H. E.

5. N3yuenue anredpsl 1 Hauan aHanusa. Kuura s yunrens. 10—11 knacesl. @édoposa H.
E. Txauésa M. B., @édoposa H. E.

6. Anrebpa m Hayama MaTeMaTHYecKoro aHammsa. /lumakrtudeckue martepuansl. 11 kimacc.
bazoBelii u yrnyOnéunslit ypouu [llaoynun M. H., Tkauésa M. B., @éooposa H. E. n np.

7. AnreOpa u Havyajla MaTeMaTuuecKkoro ananmsa. Temarndeckue Tectol. 11 kiacc. ba3oBwiii u
yrinyonéHusiil ypoBHH. Tkauéea M. B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.1nrepuer-6ubimoreka caifita MOCKOBCKOTO IEHTpa HEMPEPHIBHOIO MaTeMaTHYeCKOIro
oOpazoBanus.http://ilib.mccme.ru/

2. Marematuueckue »TroAblL http://etudes.ru

3. HayuHo-nonynsipHblil pu3nko-maTemaruueckuit xxypHai «Ksant» http://kvant.mccme.ru/



