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INOACHUTEJIBHAS 3AIINCKA

Y4eOHbii Kypc «AnreOpa W Hayalla MaTEeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOiiero o0pa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOecCHne4YrBaeT WHCTPYMEHTAIbHYI0 0a3y [Uisi HU3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPyrHX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroliuecss OBJAJICBAIOT  yYHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOM HayKH, KOTopas
bopMyIUpyeT CBOU JOCTHKEHHS B MaTEMaTHYECKON (hopme.

Y4eOHbIi Kypc ayreOpsl U Hayall MAaTEMAaTUYECKOTO aHAM3a 3aKJIJ(bIBACT OCHOBY IS
YCHEUIHOTO OBJIAJICHUS] 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTHH, TOHHUMAHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BATh HMX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKUHUSMHU aireOpbl 1 MaTeMaTHYECKOro aHaIu3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKJICHHS C TIOMOIIBI0O MHAYKIIMH U PAacCy X AaTh JACAYKTHBHO, UCIIOIL30BaTh 0000IIEeHNE U
KOHKPETHU3aIM0, a0CTparupoBaHUE M AaHAJIOTHIO, (OPMUPYET KPEaTHBHOE U KPUTHUUYECKOE
MBIIILJICHHUE.

B xome m3ydenus y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOyyaronuecss TIOJy4YaloT HOBBIM OIBIT PEIICHUS NPUKIAJHBIX 337a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUS MAaTeMAaTHYECKUX MOJIEJICH pealbHBIX CHUTYallMi, WHTEPIPETAIUU TOJIYYECHHBIX
pElIeH, 3HAaKOMATCA C NMPUMEpaMu MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbII Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHbId Marepual, CIOCOOCTBYIOIMUKA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky y4eOHOU  JesaTeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAllMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJTYUYEHHBIN pe3yJbTar.

B ocHoBe meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYEeCKOTO aHaln3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT O0yYEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauanza MaTeMaTHYECKOTO aHallM3ay» BhIICICHBI
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rpaduxu», «YpaBHeHUs U HepaBeHCTBay», «Havana MmatemaTnueckoro aHanmnza», « MHOecTBa U
Joruka». Bce OCHOBHBIC COIEPKATEIHLHO-METOAWYECKUE JIMHUHA HM3Y4arOTCS Ha MPOTSHKCHUU
JIBYX JIeT 00ydeHHUs Ha YpOBHE CpPEAHEro oOImero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
JIpyra U IOCTENEHHO HACHIIIASCh HOBBHIMH TeMaMu M paszjaenamu. JlaHHbIA y4eOHBIH Kypc
ABIIIETCS. HWHTETPaTHBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJep)KaHUE HECKOJIbKHUX
MaTEeMATHYECKUX JUCUUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHYEeCKH aHaJu3,
TEOpUsT MHOXKECTB, MaTeMaTu4deckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX M[OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIECHCTBYETCS YMEHHE CTPOUTH MAaTeMAaTHYECKYI0 MOJETb peallbHOM
CUTyallud, TPUMEHATh 3HAHUS, MOJTYYCHHBIC TPU U3YYCHUU Y4eOHOTO Kypca, Ui PelIeHUS
CaMOCTOSITENILHO C(HOPMYITHPOBAHHOW MaTeMaTHYECKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS ~ «Yucna W BBIUMCICHHSD — 3aBEpIIAeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
ypOBHE OCHOBHOTroO 00ImIero obpazoBanus. Ha ypoBHe cpemanero odmiero o0pa3oBaHHs 0c000€
BHUMaHue yjensercss (GOpMHPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0si UCIONBb30BaHUE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIOIHATH
pUOIKEHHBIC BRIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAKEHUS, Pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAIMOHAIBHBIX U
JENCTBUTENBHBIX YMCEN JOMONHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX YHceld. B KakaoMm W3 3THX
MHO>KECTB PacCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMy clielin(pUUecKre 3a/1auul ¥ OTepaluu: JeeHue
HAIeJIO, OINEPHPOBAHWE OCTAaTKAMH HAa MHOXKECTBE IICNIBIX YHCEN, O0co0ble CBOMCTBA
PAIMOHATILHBIX M WPPAIMOHALHBIX YHCeN, apu(pMEeTHUeCKre OIepaly, a TakKe M3BICUCHUC
KOpHS ~ HATypaJdbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX 4YHcen.  bmaromaps
MOCNEAOBATEIPHOMY  PACIIMPEHHIO Kpyra HCIOJB3yeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHS JIJISl PEIICHUS PA3IMYHBIX 337129 (POPMHUPYETCs MpeCTaBlIeHUE
0 €TMHCTBE MAaTEeMAaTHKH KaK HAYKH U €€ POJIH B IIOCTPOCHHUH MOJIEIICH peaTbHOr0 MUPa, ITHPOKO
UCTIONB3YIOTCSL 00001IIeHIe U KOHKPETU3AIHSI.

Jluans «YpaBHEHHs] U HEPABEHCTBA» PEATU3yeTCs] Ha MPOTSHKEHUH BCETO OOy4YEHHS Ha
YpOBHE cCpeaHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaXJIOM pasjaeie [Iporpammel
MPEyCMOTPEHO PEIIeHHue COOTBETCTBYIOIIMX 3a7av. B pe3yibTate 00ydaroniuecsl OBIIAJCBaOT
pa3MYHBIMH ~ METOJAaMH PEIICHHs] pPaldOHAIBHBIX, HWPPAIUOHATIBHBIX, TOKa3aTelbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHCTEM, a TaKXkKe 3a/ad,

colepkaiux mnapaMmerpsl. [lomyueHHbIE YyMEHHS HIMPOKO MCIONB3YIOTCS IMPH HCCIEIOBAHUU



GbyHKIUI ¢ TOMOIIBbIO TPOU3BOIHOMN, TPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 U 3a]]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAMMEHBITUX 3HaYeHU (QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
ceOs1 Tarke (GOpPMHUPOBAHME YMEHHUH BBINOIHATH Pacu€Thl MO QopmynaMm, Mpeodpa3zoBaHuUs
paluMOHAIbHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAKECHHI,
collep)KalluxX cTerneHd u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOydJaromuxcs, GOPMHUPYIOTCS HABBIKH JCIYKTUBHBIX PACCyKIEHUH, pabOThl C CUMBOJIHHBIMU
dbopMamu, TpeacTaBlIeHUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK 3bIKA HAYKH.

ConepxarenbHo-MeToanuecKass TuHUS «DyHKIMU U rpaduKuy TECHO TeperuieTaeTcs ¢
OPYTMMH  JUHUSIMH ~ y4e0HOrO  Kypca, IIOCKOJIbKY B  KakOM-TO  CMBbICIE  3a4aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1  Marepuana. M3yueHue  CTENEeHHOM, I10Ka3aTelIbHOW,
norapu(MHYECKON U TPUTOHOMETPUICCKUX (DYHKIIUH, UX CBOMCTB M rpa)uKOB, HCIIOJIb30BAHHE
GyHKUMA UIsT pelIeHHs] 3a/iad U3 JPYTruX Y4YeOHBIX MPEAMETOB W PEaTbHON KU3HH TECHO
CBSI3aHO KaK C MaTeMaTUYECKHUM aHAJIM30M, TaK U C pELICHUEM ypaBHEHUN W HepaBeHCTB. [lpu
9ToM OOIbIIIOE BHHMaHHE yaenseTcs (OPMUPOBAHUIO YMEHHUs BbIpaxaTh GopMyliaMu
3aBUCUMOCTH MEXKIY Pa3IMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJMy4YeHHbIE (DYHKIIMH, CTPOUTH
ux rpaduku. Matepuanm 5TOH coJepKaTeNbHOW JIMHUM HAleJIeH Ha pa3BUTHE YMEHHUH U
HABBIKOB, MO3BOJIAIOIINX BHIpaXKaTh 3aBHUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
AHAIUTUYECKOW, Tpaduueckod U ciaoBecHOW. Ero wu3yueHume cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast nuHusA «Hadama maTeMaTHyecKoro aHajan3a» MO3BOJISET CYHIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YYaroIIMMCS,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TPadUKH CIOKHBIX (DYHKITHH, OMPEesaTh UX
HauOOJIbIIINEe U HAMMEHBIINE 3HAYEHUS, BBIYUCISITEH TUIOMAaan GUryp u o0bEMBI TeJ, HAXOIUTh
CKOPOCTH U YCKOpEHHMs ImpoieccoB. JlaHHas cojep:kaTelibHasi JMHUS OTKPBHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOEHHUSI MATEMaTUYECKUX MOJENEeH pealbHbIX CHUTyallud, MO03BOJSET
HaXOAUTh HAWIyYlIee pEIICHUE B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-D)KOHOMHYECKHUX,
3aladyaX. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOTO aHaliu3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBEHO-TIOTUYECKOTO U KPEATUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUN
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Y3HAIOT O BBIJAIOIUXCA Pe3yJbTaTax, MMOJyYEHHBIX B XOJI€ Pa3BUTHA MaTEMATUKHU KAaK HAyKH, U
00 ux aBTOpaXx.

CopnepxarenpHo-MeTOAMYECKAsE JIMHUS «MHOXeEcTBa M JIOTMKAa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IpPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeiJaraloT Hauboliee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSA3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOy4YarolIeMyCsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTeMaTHMKU M HCIIOJIB30BAaTh €ro I BBIPAXKCHMS CBOUX MBbICIEH. [Ipyrum
BaXHBIM IIPU3HAKOM MaTE€MaTHKU KaK HAyKH CJIEeAyeT NMPU3HAaTh CBOWCTBEHHYIO € CTPOroCTh
00OCHOBaHMH M  CJIEJIOBaHHE OINPEACHEHHBIM IpaBUJaM IOCTPOEHMSI JOKA3aTENIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOIMYECKOIO
MBILIEHHUS] 00YYaroIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY>KJEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «Anrebpa u Hayajlla MaTeMaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOI'O  MOJEIMPOBAHHUS,  KOTOpble  IpPHU3BaHbl  CHOCOOCTBOBATH
(OpPMHPOBAHUIO HABBIKOB IIOCTPOEHUS MoOJIENEeH pEealbHbIX CHUTyallMd, HCCIEJOBAHUSA 3THUX
MoJieJlel ¢ TOMOIIBI0 ammapara ainreOpsl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbId W3 pazJieloB IMPOrpaMMbl,
MOCKOJIBKY BECh MaTepHan y4eOHOro Kypca IIMPOKO MCIONb3YeTCs I PELICHUs MPUKIIAJIHbIX
3agad. Ilpm pemeHuMM peanpHBIX NPAKTUYECKUX 337ad  OOydYaroliuecss pa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHUE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHUI0, 0000IIaTh M KOHKPETH3UpPOBaTh IMpobiemy. JledareabHOCTh MO (POpMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MpoLiecce U3yueHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a.

Ha n3ydenune yueb6HOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaJIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B

HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCJICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOU, MPOIECHTHI, OECKOHECUHBIC
nepuoandeckue 1poou. [IpuMenenue apoodeii u MPOICHTOB ISl PEIICHNS PUKIIATHBIX 33729 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaIbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudmeTnyeckue
onepauuy ¢ JICUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Ipubmm>x€HHbIE BBIYUCICHUS, TpaBUJia OKPYTJICHUS, TNPUKUIKA M OICHKAa pe3yJbTara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3aIUCH ACUCTBUTEIBHBIX YHCEII ISl pEUICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABIICHUS IAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHpb ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

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

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHUs-CIIeICTBUS. HepaBeHCTBO, pellieHne HepaBeHCTRA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlIOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKEHHM, COACPIKAIUX CTETICHH M KOPHH.

Wppauvonansuple  ypaBHeHHs. (OCHOBHBIE METOJABl  PELICHUS  HUPPALMOHAIBHBIX
YPaBHEHHUH.

[TokazaTenpHbIe ypaBHEHUsI. OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTEIbHBIX YPABHCHHI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmel.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUIECKUX

YPaBHEHUHU.



OcHoBHBIE TpuUroHoMmerpudeckue (opmyinel. [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpU4ECKUX YPAaBHEHHM.

Pemienne cucrem JMHEMHBIX ypaBHEHUH. Marpuna CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €ro
3HA4YCHUS, IPUMEHECHUE ONPEEINUTENS Ul PEIICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUU. Pemenue
IPUKIAIHBIX 33a7a4 ¢ IOMOIIbI0 CUCTEMBI JIMHEWHBIX ypaBHEeHUH. MccinenoBanrue nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINIEH.

[TocTpoeHne MaTEMaTHYECKUX MOJEIIEH PEaJbHOM CUTYallMH C IIOMOIIBIO YPAaBHEHUM U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEIUICHUI0 MAaTEMAaTHYECKHUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U peallbHOU JKHU3HU.

DyHKIUHN U ITpaGUKH

@yHKuusA, crnocoObl 3anaHus QyHkuuu. B3aumuo obOpatble (yHkiuu. Kommnosunums
byukuii. ['padux pynkuun. DnemeHTapHbie mpeodpa3oBanus rpadukoB QyHKIUHN.

OO6nacTp ompeneneHus © MHOXKeCTBO 3HaueHui ¢yHkuuu. Hymn ¢ynkuuu. [IpomexyTku
3HaKonocTossHCcTBA. YETHbIe M HeuéTHhle QyHKuMU. llepmogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbomnbinee 1 HauMeHblee
3Ha4YeHUs PYHKLIUHU Ha IPOMEKYTKE.

JluneiiHast, kBagpaTU4Has U IpOOHO-TUHEIHAST PYHKIMH. DJIEMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOEHUE UX TPadUKOB.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiicTBa 1 rpaduk KOpHA N-OM CTerneHW Kak (QyHKIMM OOpaTHOM CTENeHH C HaTypalbHBIM
MIOKAa3aTeJeM.

[ToxazarenbHas u orapupmudeckas pyHKIMU, UX cBoWcTBa U rpaduxu. Vcnonb3oBanue
rpaduKoB QYHKUUH JUIsl pellieHUs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLUI
YHUCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX MpOIleccax U sABIEHUsAX. ['pa@uku peasbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajJmu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCISA0BATEILHOCTEH. MeTol MaTeMaTH4eCcKoi
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIeA0BaTeIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas

reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.



JIMHEeHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonbs3oBaHKe NPOTPECCUU Il pELICHUS PEANIBHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

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

[TepBast 1 BTOpas nmpousBoaHbie GpyHKIHMK. OnpeeneHne, TeOMETPUIECKUN U (PU3HUeCKUi
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy pyHKINH.

[TpousBoaubie aneMeHTapHbIX GyHKUUN. [Ipon3BoaHAas CyMMBbl, MPOU3BEACHUS, YACTHOTO
U KOMIO3UIIMU QYHKIUH.

MHuoxecTBa H JIOTHKA

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

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,

A0Ka3aTCJIbCTBO, PaBHOCHUJIbBHLIC YPABHCHUA.

11 KUIIACC

Yuciia ¥ BbIYHMCIECHUSA

Hatypanbnuble n nenble uucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, aropuTMa EBkina s pemenus 3aiad B LeNIbIX Yhciax.

KommiekcHsle uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdecKrue ornepannun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHMCEN HAa KOOpAMHATHOM Iockoctu. Popmyna Myaspa. Kopau N-oit crenenu us
KOMIUIEKCHOTO uHcia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUX U
reOMETPUUECKUX 3ajau.

YpaBHeHHUs M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
crnencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHHIl C IOMOIIBI0 TPUTOHOMETPHUYECKON
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/IbI pelIeHUs T0Ka3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILLIEHUSI UPPAILIMOHATILHBIX HEPABEHCTB.



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

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjady U3 pa3iIMyHbIX 00JacTeld HayKM M pPEIbHOM JKWU3HU, HHTEpHpeTalus MOJyYEHHBIX
pe3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomno3uuuu QyHkuuit. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduyeckue MeTONbl pELICHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue Metoabl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUMH IJI HCCIIEAOBAaHMs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 APYTHX Y4EOHBIX MPEIMETOB U peallbHOW KHU3HH.

Havaja maTeMaTH4YeCKOro aHaJIu3a

[TprMeHeHne TPOU3BOIHON K UCCIEI0BAaHUIO (PYHKLUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbLIEro 3HaYeHN I HeNTPePhIBHOM (PyHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NpPOW3BOMHOM [UIl HAXOKJICHHsS HAWIYYIIEro pPEIICHWS B IPHUKIAIHBIX
3ajadax, A ONpPEJENIEHUs] CKOPOCTH U YCKOPEHHs Ipolecca, 3aJAaHHOro (hopMyJod WiIx
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MHepBOOOpa3HbIX. [lepBooOpa3Hble 371€MEHTapHBIX
¢ynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICa MHTErpaia. Belaucienue onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne wuHTErpana JUid HaXOXKICHHMS IUIOMIAAeH IMIIOCKUX ¢GUryp ¥ 00BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHEHH. MaTeMaTuueckoe MOAeTUpOBaHNE

peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMM  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH)KEHUN HAyKu W AESTENbHOCTbIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYeCKOr0 BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTeMAaTUUECKUE 3HAHUS B UHTEpEcax 3JI0pPOBOTO
u Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyJsipHas Gu3nyeckass akTUBHOCTB),
buznyecKoe COBEPIIEHCTBOBAHKE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJI00Us, UHTEpEC K pa3IuuHbIM cdepam

npodecCHOHaNbHOM AEsITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE



COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
camMo00pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4ECKOIl HalpaBIeHHOCTH;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTb 3KOJIOTHYECKOU KyJbTYypbl, IHIOHUMAHUC BJIHUAHUA COLHUAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpefbl, OCO3HAHUE
I00aNbHOTO  XapakTepa  AKOJIOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3aja4 B 00JacTU OKpY’Kalollel cpelbl, MIIaHUPOBaHUE
IMMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ’IGI[CTBI/H?I JJIA Oprncanmeﬁ CpCabl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, MOHHMMaHHWE MAaTeMaTH4eCKOW HayKH Kak chepbl
qeJI0OBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA UBUIIM3allWH,
OBJIAACHHUEC SA3BIKOM MAaTCMAaTUKHU U MaTeMaTHYEeCKOHU Ky.HBTypOfI KakK Cp€aACTBOM IIO3HAHUS MUPA,

TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTE UHAUBUAYAJIBHO U

B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS

ba3oBble Jlornueckue 1eMcTBHA:

BBIABJIATE MW XaPaKTCPHU30BATH CYHNICCTBCHHBLIC IIPHU3HAKW MAaTEMAaTHYCCKUX 06”I)GKTOB,
NOHATUHM, OTHOWIEHMH MeXAYy MOHATHAMH, (OpPMYyIUpOBaTH ONpEAETICHUs  MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMKU, OCHOBaHUSA U1 000OLIeHHS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIHpOBaTh U MPEOOpPa3OBBIBATh CYXKJEHUS: YTBEpAUTEIbHBIE WU
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEYUs B (akTax,
JaHHBIX, Ha6J'IIO)IeHI/I$IX nu YTBECPKIACHUAX, npeajiaratb KpUTCpun JJIsA BBISIBJICHUA
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JienaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTHBHBIX M HMHIYKTUBHBIX

YMO3aKHIOquHﬁ, yMO3aKHIOquHﬁ 110 aHaJIOTHUH,



MPOBOJIUTH CAMOCTOSITEIIPHO JIOKA3aTEbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsAMbIE U
OT TIPOTUBHOTO), BBICTpAaWBaTh APryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMpPATh CIOCOO perieHus y4deOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BHIOMpATh HaWOOJEe MOIXOASIUA C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBaTejbCKHe 1eCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TO3HAHMS, ()OPMYIIHUPOBATH
BOIIPOCHI, (UKCUPYIONIME NTPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MPOBOJAMWTH CaMOCTOSITENIbHO  CIUTAHHPOBAHHBIA  JKCIICPUMEHT, HCCIEAOBAHHUE TI0
YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOr0 OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 00OOIIEHUSI ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BBIBOJOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTATH MPEAIOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETAa Ha BONPOC U IS
pelleHus 3aa4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB U (QOpM
MPEICTaBJICHHUS,

CTPYKTypupoBaTh  WHGOpMAIUIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAJIEKHOCTH WHQPOPMAIUU TI0 CaMOCTOSITENBHO  C(HOPMYITHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUSA
Oo0wmenne:
BOCIIPUHUMATh U (HOPMYITUPOBATh CYXJIEHHUS B COOTBETCTBUU C YCJIOBUSMH M LEISMHU

06H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKATh CBOIO TOYKY 3pCHHUA B YCTHBIX U MMUCBbMCHHBIX



TEKCTaX, [aBaTh IIOSACHEHMS II0 XOJIy pEIICHHS 3aJadd, KOMMEHTHPOBATH MOJIYYECHHBIH
pe3yJbTar;

B X071 OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TE€MBbI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXICHHUS C CYXICHHSAMHU APYTMX YYaCTHHKOB JMAOra, OOHapy>KUBaTh pa3iniue U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MNpEACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TNPE3CHTALMU |

0COOCHHOCTEH ayJUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
MMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BJIa/IeTh HaBBIKAMH [MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEeWCTBUN
U MBICTUTENBHBIX TPOIECCOB, WX pE3yJIbTAaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3yJsIbTaTa PelIeHNuss MaTeMaTUIeCKOM 3a1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IMpPHU PEIICHUHM 3aqauyl, BHOCHUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, NaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa eI U YCIOBHUSM, OOBSICHATH MPUUYHUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS PE3yNbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, aBaTh
OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHUIYaTbHON pabOTHI MpHU
pelieHur y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATeIhbHOCTH, IUIaHUPOBAThH
OpPTaHHU3aIMI0 COBMECTHON paboThl, pacmlpeleniaTh BUABI paboT, TOTOBapHBAThCS, OOCYKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboTel (0O0CYykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD) M HHBIE), BBITIONHATH CBOIO YacTh PabOThl U KOOPJMHHPOBATH CBOM JIEHCTBUS C
IPYTUMH YJI€HaMH KOMAaHbI, OLIEHHWBAaTh KAayeCTBO CBOEr0 BKIaJa B OOMIMIA MPOIYKT IO

KpUTEpUsiIM, chOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce oOydaromuics MOJYYUT CICIYIONIUE MPEIMETHBIE
pe3yNbTaThl MO OTACNIbHBIM TeMaM paldouell mporpaMMmbl y4eOHOro Kypca «Anredpa M Havama
MaTEMaTUYECKOI0 aHaJIN3a»:

Yuciia M BLIYMCIICHUS:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
Ipo0b, MPOIEHTHI, UPPAIMOHATIBLHOE YHUCIIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHCell, MOJYJIb IEUCTBUTEIBHOTO YHUCIIA;

IPUMEHSTH IpOOH U MPOLIEHTHI AJIs PEILICHUS IPUKIIAIHBIX 3a]a4 U3 Pa3JInYHbIX OTpaciei
3HAHUU U peanbHON KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWIa OKPYTJICHHS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX YMCET Ul PEIIeHUs MPAKTHYEeCKUX 3a7ad U
MPEJICTaBICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OMEpUPOBATh MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypaJbHbIC
J0rapuQMmsl;

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHrTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS U YPAaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JIPOOHO-PAIIMOHATBHBIX
ypaBHEHUU, TPUMEHATH METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OAHOM IMEepPEeMEHHON, MHOTOYJIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOAHO OMEpUpPOBATh MOHITUSIMH: CHCTeMa JIMHEHHBIX YpaBHEHUU, MaTpHIIa,

ONpeAeUTeNh MaTpullbl 2 X 2 W €ro TeOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA



onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs, IPUMEHATh ONPENeIUTEeNN A PELIeHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATH PEAJIbHBIE CUTYallUH C ITOMOULIbIO CUCTEMBI
JUHENHBIX YpaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpUll U
olpenenuTeNneil, MHTEpIPETUPOBATh M10JIy4YEHHbIH pe3yJIbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKCHHH, COAEP)KAIIMX CTENEHH C
paloOHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAXKEHUI;

CBOOOJAHO  ONEpUPOBATH  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEXOI0B
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (OPMYIIbI IS pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJICNIMPOBaTh peabHble CUTYallUd Ha s3bIKe aiareOpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3a/ladd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUM U rpadpuku:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (PyHKUUN, rpa@uK (QYHKIUH, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpazoBanus rpaduKoB PyHKINIA;

CBOOOJTHO OMEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpEJENEHUs] M MHOXKECTBO 3HAaYEeHUH
(GyHKIMHU, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHbIE U HEUYETHbIE (PYHKIMU, TEPUOANYECKHE
GYHKIUM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHMMYMBbI (YHKIUH,
HaunOoJIbIlIee 1 HaUMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENeHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasaresnemM, rpaguk CcTelneHHOW (YHKIMH C HaTypaldbHBIM M II€JIBIM IOKa3aTeleM, rpaux
KOpPHsI N-O CTeNeHN KaK QYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHBIM IOKa3aTeleM;

ONEepUpOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTW4Has W JApPOOHO-IMHEHHAas (yHKIHH,

BBITIOJIHATD 3JICMCHTAPHOC UCCIICAOBAHUC U TTIOCTPOCHUC UX Fpa(bI/IKOB;



CcBOOOJIHO ONEpUPOBATh MOHATUAMM: IOKa3aTellbHas U Jorapupmuueckas QyHKLIHHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUIsSI PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTB, OIpENEICHUE
TPUTOHOMETPUUYECKUX (QYHKIMI YUCIOBOIO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QyHKIUH A7 MCCIeA0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/y BETUYNHAMH;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpuYecKas Iporpeccus,
0eckoHeuHO yOBIBaIOIIasi FTeOMETPUYECKasi IIPOTPECCHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHU JUIs PELICHUs PEeabHBIX 3a/1a4 IPUKIIAHOIO XapaKTepa;

CBOOOJHO ~ ONEpUPOBaTh HOHATUSAMM:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMAaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa Irpaduxa
GYHKIIUHM, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIUS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSATH
CBOICTBA HETIPEPBIBHBIX (DYHKIWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATUAMHU: NepBas W BTOpas MPOMU3BOJHBIE (YHKIIHH,
KacaTebHast K rpaduky QpyHKIUY;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, TPOW3BENEHHs, YaCTHOTO W KOMIIO3UIIMH JBYX
(GyHKIMH, 3HaTHh IPOU3BOTHBIC SJIEMEHTAPHBIX (QYHKIINH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl pellIeHHs 3a/1au.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCTIOJTB30BaTh TEOPETHKO-MHOKECTBEHHBIN armiapar il ONMMCaHHs PEabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: OIpEJesieHHe, TeopeMa, YypaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTHYeCKOrOo OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWILHBIC ypaBHEHHS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kJiacce oOyd4aroIIuiCsi MOMYYHUT CIEAYIOLIME MpeIMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana

MaATEMAaTHYCCKOI'O aHaJIN3a .



Yucia M BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaATYpaJIbHBIX YMCEIl JJIs PEIIEHUs 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJIIO, 3allUChIBaTh HATYpaJIbHbIC YHCIIA
B Pa3JIMYHBIX NTO3ULMOHHBIX CUCTEMAaxX CUUCIICHNUS,

CBOOOJTHO ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yucesl, MPeICTaBIATh KOMIUIEKCHBIE YHCIA B alre0pandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUs M HEpaBEeHCTBA:

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHUs] CHCTEMBI M COBOKYITHOCTEN
pallMOHATIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, IOKa3aTeJabHblE, JorapuMUUEecKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPKALLUE MOAYJIU U ITapaMETPBhI;

MPUMEHSTH TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh pealbHble CUTyallud Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HCCIEAOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEPIPETUPOBATD MOJyYEHHBIN pe3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTpPOUTh TeOMEeTpHYecKkHe oOpa3bl ypaBHEHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMH [T MOJIETUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IPOIIECCOB.

Hauajna MaTeMaTH4eCKOro aHaJu3a:



UCTIONIB30BaTh MPOM3BOMHYIO ISl  HCCIeNoBaHWS (DYHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI,

HAXOJWTh HANOOJbIIIEe U HAMMEHbIIICE 3HAYCHHS (PYHKIIMHA HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO Ul HAXO0XJICHUS HAMIIyUYlIerO PEIICHUs B MPUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, Ui OINPENICICHUS CKOPOCTH M YCKOPCHHS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONIPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
Jlelbuuna;

HAXOWTh IJIOMAIH IIOCKUX (UTYP H 00BEMBI TEJ C TOMOIIBIO0 HHTETPAJIa;

UMETh TPEJCTABICHUE O MATeMAaTHYECKOM MOJICIIMPOBAHMHM HA MPUMEPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemiath MPUKIAaIHBIC 33]]a4ud, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKOTO U (PU3HUYECKOTO

XapakTepa, CpeaACTBAMA MATEMATUYCCKOT'O aHaIn3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIIACC
DJIeKTPOHHbIE
KoimnuecTBo
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
4acos
n/n NPOrpamMMbl o0pa3oBaTe/bHbIC
pecypcsbl
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
Muorounensl. PannonanbHbie ypaBHEHUS Y
1 HepaBeHcTBa. CHUCTEMBI JTMHEHHBIX
YpaBHEHUU
Oyukiuu v rpadpuku. CreneHHas 12
(GyHKIUS C LEeTBIM [TOKa3aTeaeM
Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15
HppatnmonansHble ypaBHEHUS
[TokazarenbHast QyHKIHSL. 10
[TokazarenbHbIe ypaBHEHUS
Jlorapudmuueckas GyHKIUS. 18
Jlorapudmudeckue ypaBHEHUS
Tpuronomerpuyeckue BoIpaXXeHUs U
22
ypaBHEHUS
[TocnenoBareabHOCTH U POIPECCUA 10
HenpepsiBable pynkuuu. [IponszBoanas 20
[ToBTOpenue, 06001IeHNE, .
CUCTEMaTHU3allus 3HAaHUM
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KUIACC

JJIeKTPOHHbIE
KoimnuecTBo
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
4acoB
n/n NMPOrpamMMbl oOpa3oBaTejibHbIE
pecypchl
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 9
MIPOU3BOAHOMN
2 [lepBooOpazHast 1 UHTETPAT 12
['paduku TPUrOHOMETPHUECKUX
3 ¢bynkuii. TpuroHomerpuueckue 14
HEPaBCHCTBA
A HppanmoHaibHbie, MOKa3aTeIbHbIC U Y
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnble u 1iensie yucia 10
Cucremsl parmoHaIbHBIX,
7 MPPALMOHAIIBHBIX IOKA3aTEIbHBIX U 12
norapuMUYECKUX ypaBHEHUIN
8 3amaqn ¢ mapameTpamMmu 16
[ToBTOpenue, 06001IeHNE,
9 16
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE
11 KUIIACC

n/n

Tema ypoka

KoanuyecTtBo

yacoB

Jara

H3YyYCHUA

KoppexkTuposka

aaT

[[MHOkecTBO, OnIepaly HaJl

MHO’KECTBAMH M UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[TpuMmeHeHue TeopeTHKo-
MHOKECTBEHHOTO ammnapara Jijis

pelieHus 3aaa4y

10

Panuyonanbanie yucia.
OOBIKHOBEHHBIE U JECATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE

MIEPUOTUYECKHE TPOOH

PanunonaneHbIe ynca.
OOBIKHOBEHHBIE U JIECTUYHBIE
JpoOu, MPOLEHTHI, 0ECKOHEUHbIE
MEPUOIUUECKHE TIPOOH
[Tpumenenue 1poOeif u MPoLEHTOB
JUISl pEeLIEHUs IPUKJIAIHBIX 3a/1a4
[Tpumenenue 1poGeit u MpoLEHTOB
JUIS peLIeHUs NIPUKIIAIHBIX 3a1a4
JleficTBUTEIIbHBIEC YHCIIA.
PaunonanbsHbIE ¥ MppaLMOHAJIbHBIE
yucia

Apudmernueckre onepanum ¢
JIEHCTBUTEIIbHBIMU YU CIIAMH

Moaynb AEHCTBUTENBHOTO YUCTIA U

€r0 CBOICTBa




11



21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA AJIA
pPCeIICHUA CUCTCMBI JIMHEHHBIX

ypaBHEHUU

22

23

24

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX

ypaBHEHU U

Pemrenne IMPUKJIAAHbIX 3a1d4 C
IMOMOIIBIO CHCTEMBI TUHESHHBIX

YpaBHEHUU

KoHTtposbHas padora:
"PanroHanbHble YpaBHEHUS U
HepaBeHCTBAa. CUCTEMBI IMHEMHBIX

ypaBHEHHUI"

25

OyHKIMS, CITOCOOBI 3aTaHUS
¢yHkumu. Bzaumnao oOpaTHbie

bynxun. Komnosunus ¢pyHkuit

26

I'paduk pyHkumu. DnemMeHTapHbIC
npeoOpa3zoBanus rpaduKoB

byHKIHI

27

28

OO6nacth onpeneneHus u
MHO€ECTBO 3HAYCHUN (YHKIIHU.
Hymu gynkuu. [TpomexxyTku 3Hak
IIOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[lepuonnyeckue GyHKIMU.
IIpomexyTKM MOHOTOHHOCTH

byHKIMHA

29

30

MakcuMyMbl 1 MUHUMYMBbI
¢byuxun. Hanbomnsiiee u
HalMEHbIIIee 3HaUeHne (PyHKIUU

Ha IMPOMCIKYTKC

JInHeiHas, KBaipaTudHas U




IpoOHO-THHENHHAs (PyHKIUH

31

DeMeHTapHOe HCCIECA0BAaHNUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIUH

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIMA

33

Crereun ¢ LEIBIM IT0Ka3aTEIEM.

bunoMm HeroTona

34

CrereHs C LEIBIM IT0Ka3aTEIEM.

bunom Herorona

35

Crenennast GyHKIUSA C
HATYPaJbHBIM H LEJIbIM

nokasareiieMm. E€ cBoiicTBa U

rpaduk

36

KonTtponpnas padora: "CreneHnas

¢byukius. E€ cBoiictBa u rpaduk"

37

38

39

40

41

ApudpmeTnueckuii KopeHb
HaTYpaJIbHOM CTENIEHU U €T0
CBOMCTBA
ApudpmeTnueckuii KopeHb
HaTYpaJIbHOM CTENIEHU U €T0

CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPXKEHUM, COAEPKALIUX CTETIEHU
1 KOpHU

[IpeoOpazoBaHUs YUCIOBBIX
BBIPAKEHUM, COAEPKALIUX CTETIEHU
1 KOpHU

[IpeoOpazoBaHUs YUCIOBBIX

BBIPAKEHHM, COAEPIKALUX CTEIICHU




U KOpHH

42

UppanmonansHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS

UPPALMOHAIILHBIX YPaBHEHUN

43

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS

UpPpalMOHATILHBIX YPaBHEHHM

44

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS

UPPALMOHATILHBIX YPaBHEHHM

45

46

47

48

PaBHOCUIIBHEIC nepexoanl B
PCHICHUN HUPppaAllMOHAJIbHBIX

ypaBHEHUU

PaBHOCHUIIBHEIC nepexoanl B
PCLHICHUH HUPppaAllMOHAJIbHBIX

ypaBHEHUU

PaBHOCHIBHBIE nepexoanl B
pCeIICHNN UPpPALUOHATIBHBIX

ypaBHEHUU

PaBHOCHUIIBHEIE Nnepexoanl B
PEIICHNHU NPPATUOHAJIBHBIX

ypaBHEHUU

49

CgoiicTBa u rpaduk KOpHs N-oif
CTeNeHM KakK (QyHKIMH 0OpaTHOU
CTEMNEeHH C HAaTypaJIbHBIM

IIoOKa3aTcjieM

50

51

CaoiicTBa U rpaguK KOpHs N-oi
CTETIEeHU KaK (yHKLIUU 0OpaTHOMN
CTETIEHU C HATYyPaJIbHBIM

IIoKa3aTcjiemM

KonTtponbHas padora: "CsolicTBa 1

rpaduK KOpHS N-Oi CTENEHH.




WppannonanbHble ypaBHEHUS'

CreneHb ¢ panirOHaJIbHBIM

> IIOKAa3aTeNeM U €€ CBOUCTBA

- CreneHs ¢ pallmOHAIBLHBIM
IIOKA3aTeNeM U €€ CBOUCTBA

£ CreneHs ¢ pallMOHAIBLHBIM
IIOKa3aTeleM U e€ CBOWCTBA

- [Toka3zarenbHas QyHKIMS, €€
CBOMCTBA U rpapuk

- Hcnonws3oBanue rpaduka GyHKIUU
JUIsl pELICHUs] yPaBHEHUH

- Hcnonp3oBanue rpaduka GpyHKIANA
JUIsl pELIEHUs] ypaBHEHUH
[Toka3arenbHble ypaBHEHHS.

58 OCHOBHBIE METObI PELICHUS
IIOKa3aTeNbHbIX YPABHEHUN
IToka3arenbHble ypaBHEHHS.

59 OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPABHEHUN
[ToxazarenbHbIE ypaBHEHUS.

60 OcHOBHBIE METO/BI PELLICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHU
KonrtpomnbHas pabora:

61 "TToka3zarenbHast QyHKITHS.
IToka3aTenbHble ypaBHEHUA"
Jlorapudm umncna. CBoiicTBa

62
norapupma
Jlorapudm umncna. CBoiicTBa

63
norapupma

64 Jlorapudm umncna. CBoicTBa

Jorapudpma




JlecaTUYHBIE U HATypaJIbHBIE

65
J0rapupMbl
JlecaTudHble U HATypaIbHbIE

66
Jorapupmbl

67 [Ipeobpa3oBanue BbIpakeHUH,
CoJep KaIINX JIOTapu(pMbI

63 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiep KaIiX JoTapu(pMbI

69 [IpeoOpa3zoBaHue BhIpaKEHUH,
coJep KaIX Jorapu(mol

20 Jlorapudmuueckas pyHkus, e€
CBOWCTBA U TpapuK

- Jlorapudmuueckas pyHkus, €€
CBO¥CTBa U rpaduk

- Hcnonws3oBanue rpaduka GyHKIUU
JUISl PELIeHUs] ypaBHEHU I

23 Ucnonb3oBanue rpaduka GpyHkunn
JUISl pEeLIeHUs] ypaBHEHU I
Jlorapudmuueckre ypaBHEHUS.

74 OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX YpaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM
PaBHOCHIIBHBIE TTEPEXO/IBI B

77 pelIeHnH JorapupMuuecKux
ypaBHEHUU

78 PaBHOCHIIbHBIE TTEPEXO/IBI B




peLIeHUH JOTapuPMHUUECKUX

YpaBHEHUU

79

KonTtponsHas pabora:
"Jlorapudmuueckast pyHKIuUS.

Jlorapudmudeckue ypaBHeHUS"

80

CuHyc, KOCHHYC, TAHT'€HC U

KOTaHI'CHC YHMCJIOBOI'O apryMCHTa

81

CuHyc, KOCHHYC, TAHT'€HC U

KOTAHI'CHC YHMCJIOBOT'O apryMCHTAa

82

ApKCUHYC, apKKOCUHYC U

APKTAHI'CHC YUCIJIOBOI'0 apryMmeHTa

83

84

ApKCUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICICHHUE
TPUTOHOMETPHUYECKUX (QYHKIIUN

YUCIIOBOI'O apryMmeHTa

85

86

87

88

Tpuronomerpuueckas
OKPY’>KHOCTb, OIpeIeTICHHUE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apTyMEHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybI

OCHOBHBIEC TPUTOHOMETPUIECKHE

bopmybI

89

OCHOBHBIE TPUTOHOMETPUYECKUE

bopmybI

90

[Tpeobpa3zoBanue

TPUTOHOMCTPUYCCKUX BBIP AKCHUH




[IpeobpazoBanue

91

TPUTOHOMETPHUUYECKUX BBIPAKECHHH

[IpeobpaszoBanue
92

TPUTOHOMETPHUYECKUX BBIPAKECHHUH

[IpeobpaszoBanue
93

TPUTOHOMETPHUUYECKUX BBIPAKECHHH

Pemenne TpuroHoMeTprueCcKuX
94

ypaBHEHHIA

Pemenne TpuroHOMeTpHUYECKIX
95

ypaBHEHHHA

Pemenre TpUroHOMETPUYECKIX
96

ypaBHEHHHA

Pemenre TpUroHOMETPUYECKIX
97

ypaBHEHUI

Pemenre TpUroHOMETPUYECKIX
98

ypaBHEHUI

Pemienne TpUroHOMETpHUUECKUX
99

ypaBHEHHH

Pemienne TpuroHOMETpUYECKUX
100

ypaBHEHHH

KonTpomnbHnas pabora:

"TpUroHOMEeTpUYECKHE BhIPaKEHUS
101

U TPUTOHOMETPHUECKUE

ypaBHEHHUA"

[TocnenoBarenbHOCTH, CIIOCOOBI
102 3a/laHusl IOCIEA0BATEIbHOCTEN.

MeTtoa MaTeMaTH4eCKON HHYKIIHA

MOHOTOHHBIE U OTPAaHUYECHHBIE
103 MocJIeI0BaTeIbHOCTH. McTopus

aHayM3a 0ECKOHEYHO MaJIbIX
104 Apudmernueckast mporpeccust




105

I'eomeTrpuueckas nporpeccust

beckoneuHno yObIBarommas

106

reoMeTpHuuecKas porpeccus

CyMmMma OecKOHEUYHO yObIBaromen
107

FE€OMETPUUECKOH IPOTrPECCUU

JIMHEeWHBI U YKCIOHEHIINAIbHBIN
108 poct. Yncio e. Dopmyia clI0KHBIX

IIPOLIEHTOB

JIMHEeWHBI U YKCIOHESHIINATbHBIN
109 poct. Hucno e. DopMyiia CIIOKHBIX

IIPOLIEHTOB

Hcnonp3oBanue nporpeccun uis
110 pelIeHUs peallbHbIX 3a1a4

IPUKIIATHOTO XapaKTepa

KonTtponsnas pabora:
111 "ITocaemoBaTeILHOCTH U

nporpeccun”

HenpepbiBHBIC QYHKITUN U HX
112

CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI
113

rpadukoB QyHKIMIA

CaoiicTBa (QyHKIIUI HEPEPHIBHBIX
114

Ha OTpe3Ke

CaolicTBa (DyHKIIUI HEPEPHIBHBIX
115

Ha OTpe3Ke

Meroa UHTEpBAJIOB IS peLIEHUS
116

HEPABEHCTB

Meroa UHTEpBAJIOB IS pELICHUS
117

HEPABEHCTB
118 Metoa UHTEpBAJIOB IS pELLICHUS

HCPAaBCHCTB




IIpuMeHeHue cBOWCTB
119 HENPEPbIBHBIX QYHKIHHA 151

pE€UICHUA 3ada4

[IpuMeHeHne cBOMCTB
120 HETPEPHIBHBIX QYHKIIUN TSI

pE€UICHUA 3ada4

121 [TepBast u BTOpast MpOU3BOIHbIE

byHKIHAHA

Onpenenenue, reoMETPUIECKUI
122
CMBICTI TPOM3BOJHOM

Onpenenenne, GU3NIECKUN CMBICIT
123
HPOU3BOIHON

) YpaBHEHHE KacaTeIbHOU K
124

rpaduky QyHKIHH

) YpaBHEHHE KacaTeIbHOU K
125

rpaduxy QyHKIHH

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
126
byHKIMIA

[Tpon3BoIHBIE BNIEMEHTAPHBIX
127
byHKIMIA

[Tpon3sBoiHas CyMMBI,

128 MPOU3BEICHHUS, YACTHOTO U

KOMIIO3UIIMHU (PYHKIIMH

[IponsBoiHasA CyMMBI,
129 MIPOU3BEICHNUS, YACTHOTO 1

KOMIIO3UIINHN (PYHKIIHH

[Ipon3BoHas CyMMBI,
130 MIPOU3BEICHUS, YaCTHOTO H

KOMITO3UIIUH (PYHKITHI

KourpoinbsHas padora:
131 P P

"IIponsBogHas"




[ToBTOpenue, 060061ICHNE,

132 CUCTeMAaTH3aIHs 3HAHUH: 1
"VpaBuenus"
[ToBTOpeHnue, 06001ICHNE,

133 cucTeMaTu3alus 3HaHWil: 1
"®yHkuun"

134 HroroBast kKoHTpoOIbHAs paboTa 1

135 Wrorosas KoHTpoJIbHAS paboTa 1

136 [ToBTOpEHmE, 0000IIECHUE, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




11 KJIACC

Ne

n/n

Tema ypoka

KoanuyecTtBo

qyacoB

Jara

H3yYCHUA

KoppexTuposka

aaT

[IpuMeHeHne NpoOU3BOJHON K
WCCIICIOBAaHMIO (PYHKITUH Ha

MOHOTOHHOCTb U 3KCTPEMYMBEI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHI Ha

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOJHOM K
uccleIoBaHUI0 (PyHKIUM Ha

MOHOTOHHOCTB U 3KCTPEMYMbI

[IpuMeHeHne Npon3BOJHOM K
uccleIoBaHUI0 (PyHKIUM Ha

MOHOTOHHOCTB U 3KCTPEMYMBbI

IIpuMeHeHne MPOU3BOJHON K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio (PyHKIUN Ha

MOHOTOHHOCTB U 3KCTPEMYMBEI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS
HenpepbIBHON (QYHKIUU Ha

OTPEC3KC

Haxoxnenne HanOOJIBIIETO U
HaNMEHBIIET0 3HAUECHUS
HenpepbIBHON (DYHKIIUU HA

OTpe3Ke

Haxoxnenue HauOOJIbILIErO U




10

HaWMEHBIIIETO 3HAYEHUS
HenpepbrIBHON (QYHKIUU Ha

OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS
HEeNpepbIBHON (YHKINU HA

OTpe3Ke

11

Haxoxnenne HanOOJIbIIEro U
HaMMEHBIIIETO 3HAUYCHUS
HenpepbIBHON (DYHKIIUU HA

OTPE3KE

12

13

14

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIEr0 3HAYCHU
HenpepbhIBHON (HYHKIUU Ha

OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HaWITy4IlIero

pelLIeHNs B MPUKIAAHBIX 3a7a4ax
[Ipumenenne nponu3BOIHOM IS
HAXOXJAEHUS HAWUTY4IlIEero

pEeIICHUA B MIPUKIIAAHBIX 3aaa4ax

15

[IpuMeHeHne Mpou3BOJHON IS
OIIpEJIEJIEHUs] CKOPOCTH U
YCKOpEHUS IPOLECCa, 3aJaHHOTO

¢bopmyoit uu rpadgukom

16

17
18

[Tpumenenne npou3BOTHOM IS
ONpeJIeTIeHUsl CKOPOCTH U
YCKOPEHHS Ipolecca, 3aJaHHOT0
dhopmymoit wim rpagukom
Kommosurus ¢hyHkIumit

Komnozunus ¢pyHkuit

19

Kommnosumus pynkimit




20

21

22

23

24

25

I'eomerpuueckue oOpasbl
YpPaBHEHUI Ha KOOPJMHATHOMN

IIJIOCKOCTH

I'eomeTpuueckue o6pasbl
YpPaBHEHUI Ha KOOPJMHATHOM

IIIIOCKOCTH

KonTponbHas pabora:
"UccnenoBanne GyHKIHH C

MTOMOIIIBIO TTPOU3BOAHOM"

[TepBooOpazHas, OCHOBHOE

CBOWCTBO MEPBOOOPA3HBIX

IlepBooOpazHble 1eMEHTAPHBIX
¢bynkumid. [IpaBuiia HaXOKACHUS
IEpPBOOOPA3HBIX
IlepBooOpazHble 1eMEHTAPHBIX
¢bynkumid. [IpaBuiia HaXOKACHUS

epBOOOPA3HBIX

26

Nurerpai. I'eomerpuyeckuii

CMBICJI MHTETpaia

27

Brruncnenue onpenenéHHOro
WHTEerpasa mno ¢popmyie

Herorona-JleitOunia

28

Brrunciienue onpenenéHHOro
WHTEerpasa mno ¢popmyie

Hrerorona-Jleiibaumna

29

[Ipumenenne nHTErpaia s

HaXOXXIECHHUS TITomazied MI0CKUX

¢uryp

30

31

[Ipumenenne nHTErpaia s
HaXO0XJIeHUS 00BEMOB

TCOMCTPHUICCKUX TCII

[Ipumepsl perienuit




mudQepeHIranbHbIX ypaBHEHUH

32

[Ipumepsl periennit

mudQepeHInanbHbIX ypaBHEHUH

33

Marematuueckoe
MOJCIIMPOBAHUE PEATBHBIX
MIPOLIECCOB C MOMOIIBIO

mudepeHIHaTbHBIX YPAaBHCHUM

34

Konrponsnas padora:

"[TepBooOpa3zHas u uHTErpan"

35

Tpuronomerpuveckue GyHKINH,

WX CBOMCTBA U rpaduku

36

Tpuronomerpuveckue GyHKINH,

WX CBOWCTBA U rpaduku

37

Tpuronomerpuveckue GyHKINH,

WX CBOWCTBA U rpaduku

38

39

40

41

Tpuronomerpuyeckue GyHKIHH,

UX CBOMCTBA U rpapuKku

Tpuronomerpuueckue GyHKINH,

UX CBOMCTBA U rpapuku

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON

OKPY>KHOCTH

OT160p KOpHEN
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN

OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUUECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUYECKOMN

OKPYKHOCTHU

43

OT10op KOpHEi
TPUTOHOMETPHUECKUX
YpaBHEHHH ¢ TOMOILIbIO
TPUTOHOMETPUYECKOMN

OKPY>KHOCTH

44

45

46

47

48

Pemenne TPUT'OHOMETPHUYCCKUX

HEpPABEHCTB

Pemenue TPUTOHOMCTPHUYCCKHUX

HEpPABEHCTB

Pemenue TPUTOHOMCETPHYCCKHUX

HEpPABEHCTB

Pemenue TPUTOHOMCTPHUYCCKHUX

HCPABCHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (QYHKITHH.
Tpuronomerpuueckue

HepaBeHcTBa"

49

50

51

52

53

54

OcHoBHbBIC METOJbI pCHICHUS

IMOKa3aTCJIbHBIX HECPABCHCTB

OcHoBHbBIE METOJbI pCHICHUS
IMOKa3aTCJIbHBIX HECPABCHCTB
OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB
OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HCPABCHCTB
OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB
OcHOBHBIE MCTOJbI pCHICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB

55

OcHOBHBIE MCTOJbI pCHICHUS




norapuMIUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

>0 norapuMIUYECKUX HEPABEHCTB
- OcHOBHbBIE METOBI PELICHUS
HpPpALMOHATILHBIX HEPABEHCTB
- OcHOBHbBIE METOABI PELICHUS
HpPpALMOHATILHBIX HEPABEHCTB
- OcHOBHbBIE METOABI PELICHUS
HPpAIMOHATILHBIX HEPABEHCTB
50 OcHOBHBIE METOABI PELICHUS
UppallMOHAIILHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHANIBHBIX YpaBHEHUI
6 I'padmyeckue MeToabI perieHUS
UppallMOHATILHBIX YpaBHEHUI
63 I'padmyeckue MeToabI pemieHUS
MOKa3aTeIbHBIX YPaBHEHUI
54 I'paduueckue MeToabI pelICHHS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeToabI pelICHUs
Jorapu(PMUUECKUX YpaBHEHUI
56 I'paduueckue MeToabI pelIeHHs
Jorapu(MUIECKUX HEPABEHCTB
57 I'paduueckne MeToabI peIICHHS
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus
68 MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUI
I'paduueckne MeToabI peIICHHS
69 MOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUIN
70 I'paduueckne MeTOaBI pEIICHHS




IIOKa3aTCJIbHBIX U

Jorapu(MUUECKUX HEPABEHCTB

71

72

73

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U

Jorapu(MUUECKUX HEPABEHCTB

Konrponsnas pabora:
"UppanmoHaibHEbIE,
MoKa3areabHbIe U

norapupMUUECKUe HEpaBeHCTBA"

KomrmuiekcHbie unca.
AnreOpanyeckas u
TpUTOHOMETpHYECKast (POpMEI

3aIIMCH KOMIIJICKCHOI'O YHCJia

74

75

76

77

78

79

80

KominiekcHble yncia.
AnreOpanyeckas u
TPUTOHOMETpUYECKast (POPMBI

3allMCU KOMIIJICKCHOT'O YHCJIa

Apudmernueckue oneparum ¢

KOMIIJICKCHBIMHA YU CJIaMH

Apudmernueckue oneparum ¢

KOMIIJICKCHBIMH YU CJIaMH

N3o0pakeHne KOMIJIEKCHBIX
qrceql Ha KOOPIUHATHOM

IIIIOCKOCTH

N300parkeHre KOMIIEKCHBIX
4ycell Ha KOOPAVMHATHOU
IJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO
qucia

®opmyna Myaspa. Kopau n-oi

CTCIICHU U3 KOMIIJICKCHOI'O




qucia

81

[IpumeHeHne KOMIUTEKCHBIX
YHCeN JUIs PeIeHUsT PU3NIECKUX

U IrCOMETPUUCCKUX 3aa4d

82

Konrponsnas pabora:

"Kommiiekcusie uncia"

83
84

85

Harypanbnsle u nensie yucna
HatypanbHble u nensle uncia

[IpuMeHeHne npu3HaKoB

ACIIMMOCTH LECIBIX YUCCII

86

[IpuMeHeHne npu3HaKoB

ACIIMMOCTH LECJIBIX YUCCII

87

[IpuMeHeHne npu3HaKoB
nenmumoctu nensix yucen: HOJL

n HOK

88

89

90

91

[IpuMeHeHne npu3HaKoB
JenuMocTH Heabix yucel: HOJJ

u HOK

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:

OCTaTKH 11O MOAYJIIO

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:

OCTaTKH 110 MOAYJIIO

[IpumeneHne npu3HaKoB
JIEITUMOCTH I1CJIBIX YHCEIT:
anroput™ EBkinaa mis

peIICHU 3a1a4 B LCJIbIX YHUCJIaX

92

Kontponbnas padota: "Teopust

enpIx yucen"

93

Cucrema 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCUIIbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCHIIbHBIE

CUCTEMBI U CUCTEMbI-CJIICACTBUA

95

OCHOBHBIE METO/BI PEILIEHUS
CUCTEM U COBOKYITHOCTEU

paloOHaIbHBIX YPaBHEHH

96

97

98

99

OcHoBHBIC MCTOJbI pCHICHUSA
CHUCTEM U COBOKYHHOCTeﬁ

UppalMOHANIBHBIX YpaBHEHUI

OCHOBHEBIE MCTO/JbI PCIICHHA
CHUCTEM U COBOKynHOCTCﬁ

II0KA3aTENIbHBIX YPAaBHEHUN

OCHOBHEBIE MCTOJbI PCHICHHUA
CHUCTEM U COBOKynHOCTCﬁ

II0KA3aTENIbHBIX YPAaBHEHUN

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH

J0orapu(PMUUECKUX YpaBHEHUI

100

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH

Jorapu(PMUUECKUX YpaBHEHUI

101

[IpumeHenue cucrem k
PELICHUI0 MATEMATHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
o0acTeil HayKH U peanbHOM
KWU3HH, HHTEpIIpETALUS

IMOJIYUCHHBIX PE3YJIbTATOB

102

HpI/IMCHCHI/IG CUCTEM K
PEIICHUIO MATEMATHYCCKUX
3aaa4 ¥ 3aj1a4 U3 pas3JIndHbIX

o0acTeil HayKH U peanbHOM




KU3HU, HHTEpIIpETaLUs

IIOJIYUCHHBIX PE3YJIBTATOB

103

IIpuMeHeHrne HEpaBEHCTB K
PELICHNI0 MaTEMaTHYECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUs

IIOJIYUCHHBIX PE3YJIBTATOB

104

105

106

107

108

109

Kontposnbnas pabora: "Cucremsi
pauroOHAIIBHBIX,
UppaIMOHATEHBIX
MOKa3aTeIbHBIX U

norapupMHUUECKUX ypaBHECHHNA"

PannonanbHble ypaBHEHHS ©
rapameTpamu

PanmonaibHble HEpaBEHCTBA C
rapamMeTpamu

PaunoHanbHbIE CUCTEMBI €
rnapameTpamu
HppaunoHaibHble ypaBHEHMUS,
HEPaBEHCTBA C lTapaMeTpaMu
HppanmoHanbHbIe CUCTEMBI C

napameTpamu

110

ITokazaTenbHbIE ypaBHEHHS,

HCEPAaBCHCTBA C MapaMEeTpaMunu

111

Tloka3zarenbHBIE CUCTEMBI C

napameTpamu

112

Jlorapudmuueckue ypaBHeHus,

HEpaBEeHCTBA C apaMeTpamMu

113

JlorapupmMuueckre CUCTEMBI C

napameTpamu

114

Tpuronomerpuueckue




YpaBHEHUs ¢ TapaMeTpaMu

115

Tpuronomerpuueckue

HEPAaBEHCTBA C IapaMeTpamMu

116

117

TpI/II‘OHOMCTpI/ILICCKI/IC CHCTEMBbI

C rapaMeTpamMu

[TocTpoenue u ucciaeaoBaHue
MaTeEMATUYECKUX MOJIENIEN
peaNbHBIX CUTYAIU C TOMOIIBIO

ypaBHEHUH C mapameTpaMu

118

119

120

121

122

123

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENIEH
peanbHBIX CUTYAIU C TOMOIIbIO
CUCTEM YPaBHEHMH C

napameTpamu

[TocTpoeHue u ucciaeaoBaHUE
MaTeMaTHYEeCKNX MOJeIICH
peaNbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM yYpaBHEHHI C

napameTpamu

KonTtponbHas pabdora: "3anaun ¢

napamerpamu”

[ToBTOpenue, o6o0IIEHNE,
CHCTEMATH3alMs 3HAHMIA:

"VYpaBHeHus"

[ToBTOpeHue, 06061IeHNE,
CHUCTEMaTH3alMs 3HAHWI:

"YpaBHenus"

[ToBTOpeHue, 060061IeHNE,
CUCTEMATHU3AIMS 3HAHMIHA:
"YpaBuenus. Cucrembl

ypaBHEeHU"

124

[ToBTOpenue, o6o0IIEeHNE,




CUCTEMATHU3alUs 3HAHUN:

"HepaBencrna"

125

126

127

[ToBTOpeHme, 06001IEHNE,
CUCTEMATH3AIU 3HAHWIA:

"HepaBencrna"

[ToBTOpeHue, 06001IEHNE,
CUCTEMATU3AIU 3HAHWN:

"HepaBencrna"

[ToBTOpeHME, 0000MIICHNE,
cUCTeMaTh3alys 3HAHMM:
"[IpousBonHas u eé

npuMeHexnue"

128

[ToBTOpenHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"[IpousBonHas u eé

npuMeHeHue"

129

130

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTHU3alus 3HaHUM:
"[IponsBonHas u e€

npuMeHexnue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:

"NuTerpan u ero npuMmeHexue"

131

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3als 3HaHUH:

"®yHkuun"

132

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHUH:

"OyHkuun"

133

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:

"Oyukuun"




134 HToroBast KOHTpOJIbHASA paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpeHue, o600IIEHNE,
136 1
CHCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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