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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B IPOrPaMME CPEIHEro OoOIIero odpa3oBaHUS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUMBAaET MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHHI, (popmMupyer
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUISE OCBOCHUSI MHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M IPYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas (OpMYIHPYET CBOU
JTOCTIKCHHUS B MaTeMaTHIeCcKou popme.

Y4eOHblii Kypc anreOpsl U HadaJl MaTeMaTHYEeCKOr'0 aHaliu3a 3aKIIaJbIBacT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KHU3HHU,
TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(MPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIL30BAaTh WX IS JATbHEUIIEro oOpa3oBaHUS W B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMAaTHYEeCKOTO aHalii3a pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE M KPUTHIECKOE MBIIICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanM3a» OOydYarolIvecs MOTY4YaloT HOBBIM OMBIT PEIICHUS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITETTLHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peaTbHBIX CHTYyaIui,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TIPHUPOJE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHBIH Mmarepuan, CrocoOCTBYIOIIHIA
(OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK W dYepe3 crnenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSATEITLHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ysIbTaT.

B ocHoBe MeToauku 00ydeHus anredpe u Hauajgam MaTeMaTHIeCKOro aHaln3a
JIKUT ACATETHHOCTHBIA IPUHIIAIT 00 YICHUS.

B ctpykType yuebHOro kypca «Anredpa u Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIICJICHBl  CIAEAYIOIIHE COAEPXKATEIbHO-METOANYEeCKue JuHuU: «Yucma wu
BBIYHCIICHUS», «DyHKIMM U rpadukny», «YpaBHEHHUS W HEpaBeHCTBay», «Hadama
MaTEMaTUYECKOTo  aHaiam3a», «MHoxecTBa W Joruka». Bce oOcCHOBHBbIE
COZlepP KaTeIbHO-METOIMYECKHE JIMHUW U3YYalOTCS Ha TPOTSHKCHUM JIBYX JIET



o0y4eHHUs Ha YPOBHE CpeHEro 00Iero 0opa3oBaHusi, €CTECTBEHHO JOMOJHSIS APYT
Jpyra U IOCTENEHHO HACHIIAsCh HOBBIMHU TeMaMU U pa3einaMu. J[aHHbIN yaeOHBIH
KypC SIBJISIETCS WMHTErPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe colepkaHue
HECKOJIbKUX MAaTeMaTHYECKHX AMCIUIUIMH, TaKUX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUM aHATU3, TEOPUS MHOKECTB, MaTeMaTuueckas jJjoruka u apyrue. [lo
Mepe TOro Kak oO0ydaroluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MAaTEMaTHYEeCKUM
anmapaTtoM, y HHUX IMOCJIEeI0BaTEIbHO (POPMUPYETCSI M COBEPIIIEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTHUECKYI0 MOJI€Jb peaJlbHON CHUTyallud, NPUMEHSTh 3HaHUS,
MOJIYYEHHBbIE TIPU H3YYECHHHM Y4eOHOro Kypca, JUIS PELICHHs CaMOCTOSITEIBHO
chopMyIHMpOBaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HHTEPIPETHUPOBATH CBOMU
OTBET.

ConepxaTtenbHO-MeTOANYECKast JUHUA «Yucna v BBIYUCIIEHUS» 3aBEpIACT
dbopMupoBaHNE HABBIKOB MCIIOJIb30BAaHUSI JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOI'0 001ero oopasoBanus. Ha ypoBHe cpenHero oo1ero
oOpa3oBaHus 0co0O€ BHUMaHWE yAemseTcs  (OPMUPOBAHHIO  HABBIKOB
pallMOHANLHBIX BBIUMUCICHHM, BKJIIOYAIOIIMX B CE€0S HCIOIb30BaHUE Pa3IUYHBIX
dbopM 3amucu Yuciaa, YMEHUE JeNlaTh NPUKUJKY, BBIMNOJHATH MPUOIMHKEHHBIC
BBIYMCJICHUS, OIICHUBATh UYWCJIOBBIC BBIPAKCHHS, paboTaTh C MaTeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOY4YalOIUMCSI MHOXKECTBA HATYypaJIbHBIX, UEIbIX,
pallMOHANBHBIX M JICUCTBUTENBHBIX  YHUCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcCel. B KaxXaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckrue 3aJadyd W Omepaluu: JeJleHHe Halelo,
OMEPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE ILIEJbIX 4YHCeN, OCcOOble CBOWMCTBA
palMOHANIbHBIX U UPPAIMOHATIBHBIX YHCEN, apuPMeTHYECKHe Omepaluu, a Takxke
W3BJICYCHUE KOPHS HATYpPaJbHOM CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEI.
brnarogapst mocnegoBaTeIbHOMY pAaCIIUPEHUIO KpYyra HMCHOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSMHU MX MPUMEHEHHS JJI PEIICHUS] pa3IuyHbIX 3a/1a4
dbopmupyeTcsi IpeACcTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAayKu W €€ pojid B
MOCTPOCHUH MOJEICH peallbHOTO MHpA, IIUPOKO HCIOIB3YIOTCA 0000IIeHuEe U
KOHKpETHU3aIIHsl.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS Ha MPOTSKEHUU BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHUs, MOCKOJBKY B KaXIOM
paznene IlporpaMmbl OpPEeAyCMOTPEHO pEUICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yapTare oOydYarollMecsl OBJIaJIEBAIOT PA3JUYHBIMU METOJIaMH  PEIICHUS
pallMOHANIbHBIX, HUPPALMOHAJIBHBIX, IMOKa3aTElIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKxke 3ajaady,
comepKamux napameTpbl. [lomyyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA MpHU
UCCIIeIOBaHUH (DYHKIIMA C TIOMOIIBI0 MTPOW3BOJAHON, TIPH PEIICHUH MPHUKIIATHBIX
3a7a4 U 3a7a4 Ha HaXOXJEeHHWE HauOOIbIIUX U HAUMEHbBIINX 3HAYEHUU (PYHKIUU.



JlanHasi coneprkarenbHas JIMHUSL BKJIIOYAET B ce0s Takxke (POpMUpPOBaHHE YMEHUMN
BBIMIONIHATh ~ pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHHsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKECHHMM, a TaKXKe BBIPAKECHUM,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepHalia IPOUCXOIUT JajdbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOT O
MBIIIJIEHUST 00y4aromuxcs, GOPMUPYIOTCS HABBIKK JACIYKTHBHBIX PacCy>KICHUH,
paboThl C CHMBOJIBHBIMH (oOpMamH, MpPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. AlreOpa npenaiaraer 3ppeKkTuBHbIE
UHCTPYMEHTBI [JIsl pEHICHUs] TMPAKTHUYECKMX U €CTECTBEHHO-HAy4YHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTonuyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
neperieTaeTcs ¢ JPYrMMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATENBHOCTh N3YUEHUs MaTepuana. M3yueHue CTeneHHou,
MOKa3aTeIbHOM, JIorapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWCTB
U rpadukoB, UCTIONb30BaHUE (QYHKUIUH JUIsl PELICHUs 3a4ad U3 APYTruX y4eOHBIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIH30M,
TaKk M C pEIIeHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM OosblllOE BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (OpMyIamMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh IOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUK HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEX1Y BEIUUMHAMHU B PA3JIMYHON
dbopme: aHaMTHYICCKOM, Tpadudeckoit u cioBecHO. Ero n3yuenue crocodcTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHI0 U
KOHKPETHU3aILMH, UCTIOIb30BAHUIO aHAJIOT Hil.

ConepxarenbHasg nuHUs «Hadanma MaremMaTH4ecKOro aHaiu3a» I03BOJISET
CYLECTBEHHO PaCIIMPUTh KPYr KaK MATEMATHYECKHUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYyYaroUIMMCsl, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpEHHsI TnpoueccoB. JlaHHas copaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS] MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJIUTh HAWJTYUIlI€E PEIICHUE B IPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO0 aHalIn3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaTbHO-IOIHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUW pACIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE 1 UCKyccTBe. OOy4aromuecs y3HatoT O BbIIAIOIIUXCS
pe3ynbTaTax, MOJIYYEHHbIX B XOJI€ Pa3BUTUS MAaTeMaTHKU Kak Hayku, U 00 HX
aBTOPAX.



ConepxaTenbHO-MeToANUecKast JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTeMaTHUKH
U TpeiaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUN BCE pa3ielbl
MaTeMaTUKU M €€ MPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCIUIUIMHBL W MX TMPWIOKEHUsT B eAauHoe uenoe. [loaToMy BaxHO 1aTh
BO3MOXXHOCTh OOydYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKU W MCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIICH.
JIpyruM BaKHBIM TIPU3HAKOM MATEMaTHKU KaK HayKH CJIeyeT Mpu3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN | CJEAOBAHHE OMpPEneNEHHBIM
npaBUjiaM  IOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTeMaTH4YECKOM JIOTMKA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4arommnxcs, IO3BOJIIET UM CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpPbIE MPU3BAHbI
CrocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peanbHbIX
CUTyalllii, MCCIEAOBAHMUS HJTHX MOJENed C TOMOUIBIO0 armapata aireopbl u
MaTeMAaTUYECKOr0 aHalau3a, HHTEPHpETaIlMy MOJYYECHHBIX pe3yiIbTaToB. Takue
3a/1aHus BIUIETCHBI B KXKJIBIN M3 pa3jIeioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs IJis pEelIeHHs NMPUKIaaHbIX 3anad. [lpu
pElIeHUH  peabHbIX  MPAKTUYECKUX  3a7ad  oOydaromiyecss  pa3BHBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTMIO, 0000IaTh UM  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yu4eOHOro Kypca «Anredpa u Hadama
MaTEeMaTHYECKOr0 aHAIU3a).

Ha wusyuenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuzay» orBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

10 KIIACC

Yucaa v BbIYMCICHUS

Panmonanpupie uyucia. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, IMPOLIEHTHI,
OeckoHeuHble Tepuoanueckue aApodu. [Ipumenenue npoOel W TPOILECHTOB IS
peLIeHUs IPUKIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEH 3HAHUU U PEallbHOU KU3HH.

JleficTBUTENbHBIE YHKCa. PalMOHalNbHBIE W HMPPALMOHAJIBHBIE YHUCIA.
ApudmMernueckne  omepanud € JIGHCTBUTEIBHBIMH  4uciIaMu.  Moayib
JIEHCTBUTEIHHOTO YMCIA U ero cBoicTBa. [IpubnmkEHHbIEC BBIUMCICHUS, TPaBUIIA
OKPYTJICHHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHUMN.

Crenenp ¢ uenbiM nokaszateneM. bunom Herorona. Hcnonb3oBaHue
noaxoAsmen GopMbl 3amucH JEHCTBUTENBHBIX YUCEI JIJISl PEUICHUS TPAKTHUECKUX
3a71a4 U NPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HATYpaJbHOM CTENEHU U €ro CBOICTBA.

CreneHb € pauvMoOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm umucna. CoiicTBa norapudma. JlecaTuunble W HaTypaJibHbIC
aorapuMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHS W ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIENBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrOWwIeHbl OT OJHOW NEpeMEHHOW. JlelleHne MHOrodsjeHa Ha
MHOTOYIEH ¢ OcTaTKoM. Teopema be3y. MHorousneHsl ¢ ieasiMu Ko puimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTEIIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUSL. OcHOBHbIE METO/IbI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

IlokazarenpHble ypaBHEHMs. OCHOBHBIE METOJbI PEIICHUS IOKA3aTEIbHBIX

YPaBHEHUHU.

[IpeoOpa3oBaHue BbIpaKEHHUM, COIEPIKALINX JOrapu(MBI.

Jlorapugpmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus
Jaorapu(MUYECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMybL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellIeHne TpPUroHOMETpUIECKUX YPaBHEHUM.



Pemienne cucreM JnMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBl JIMHEUHBIX
ypaBHeHH. OnpenenuTens MaTpUILbl 2X2, €ro FTeOMETPUUECKUNM CMBICH U CBOICTBA,
BBIUMCIICHUE €T0 3HAYCHUS, MPUMEHEHUE ONPEACIUTENS ISl PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHUW. PelleHne NpUKIaIHBIX 3aJad C IOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHEHUU. McciienoBaHue MOCTPOEHHOW MOJENU C TTOMOIIBIO MaTPUILL
Y ONIPEJIETUTENEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
YpaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U peabHOM )KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocodbl 3amgaHus (yHkuu. B3auMHO 00paTHBIE (QYHKIUH.
Komnozummss @ynkuuit. I'papuk  QyHKIuu. DneMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth onpeneraeHuss 1 MHOXKECTBO 3HaueHUM ¢yHkumu. Hymu dyskimm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
byukuuu. [IpoMeXyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbomnpliee n HauMeHbIIee 3HaYeHUsT QYHKIUU HA TPOMEKYTKE.

JluneitHasi, KBaJpaTuyHasi W APOOHO-TUHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCIJIEIOBAaHNE U TOCTPOEHUE UX IPapUKOB.

Crenennas (GyHKIMs C HATypallbHBIM U 1IeJIbIM MoOKa3aresieM. E€ cBolicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (PyHKIIMU 0OOpaTHOM CTENeHU
C HaTypaJbHBIM IIOKA3aTEIIEM.

[loka3atenbHass W jorapupmuyeckas (yHKUHUHU, HUX CBOWCTBA M TpadUKH.
Ucnonw3oBanue rpadukoB GyHKIUN 151 PEIICHUS] YpaBHEHUM.

TpuroHoMerpruueckasi OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

OyYyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMpOLECCaX U SBJIECHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHajausa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsS IIOCJIedOBaTEIbHOCTEH. MeTon
MaTeMaTH4YE€CKOW MHIYKIMA. MOHOTOHHBIE U OTPAHUYEHHBIE TTOCIEA0BATEIILHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalih3a OECKOHEUHO
MaJbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reomeTrpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIEH TeOMETPUUYECKON
Mporpeccuu. JIMHEWHbIN U YKCIIOHEHIMAIBHBIN pOoCcT. Huncio €. PopMyJia CI0KHBIX
IpoueHTOoB. lcronb30BaHWE TMPOrpecCUM I PEIIEHUs peajbHbIX 3aaad
MIPUKJIAJHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuui. CBolcTBa (QYHKIHMM HEMPEPHIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
(bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHOM K TpaduKy (pyHKIUH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEAJbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUU 3adad M3 JIPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.



11 KJIACC

Yucia 1 BBIYMCICHUSA

Harypanbubie u nenble yncna. [I[puMeHeHrne NMpU3HAKOB JEIMMOCTH LEJbIX
yuces, HauOonpiui oOuui genurens (mamee — HOJl) u HanMenblnee oOiee
kpatHoe (nanee — HOK), octaTtkoB no monay:nto, anropurma EBkinnaa ajist pemieHus
3a/1a4 B IIEJIBIX YHCJIAX.

Kowmmnekcubie uucna. AnreOpanudeckass U TpUTOHOMETpuueckas (OpMbl
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETUYECKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl pelieHus PU3NYECKUX U TEOMETPUYECKUX 3a/ad.

YpaBHeHUs] U HEPABEHCTBA

Cucrema ¥ COBOKYIMHOCTh YPAaBHEHU U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellieHre TpUroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHS] TOKa3aTeNbHBIX U  JOrapuPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUUECKUX YPABHECHUM.

YpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IprumeHeHue ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/1a4 U 3a/1a49 U3 PA3TMIHbBIX 001acTel HAYKU U PEaTbHOU JKU3HU, HHTEPIIPETAITUS
MOJIYYEHHBIX Pe3yJIbTaTOB.

DyHKUMHU U TpaGuKH

I'padpux xommosuruu Qyukmuii. ['eomerpudeckue o0pa3bl ypaBHEHHUN U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHU, UX CBOMCTBA U Ipa(UKH.

I'paduueckue meTonpl pemieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/bI PEUICHUS 33/]]a4 C TapaMeTpaMHu.

Ucnonw3oBanue rpadukoB GyHKIOUN Il UCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT TMPHU PEIICHUU 3ajlady W3 JAPYTUX Y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HU.



Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre MpoOU3BOAHON K MCCIIENOBaHUIO (YHKIIMM HA MOHOTOHHOCTH M
sKcTpeMyMmbl. Haxoxnenre HanbobIIero 1 HAMMEHBIIIEro 3HaYeHU I HeMpepbhIBHON
(yHKIMU HA OTpE3KE.

[IpumeHeHne TPOM3BOAHOM Il HAXOXKIACHHUS HAWJIYUIIErOo pEIICHUS B
NPUKIAIHBIX 3ajladax, sl ONpENeNIeHHs CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYIIOH WK TpaduKoM.

[IepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpasHbie
areMeHTapHbIX QyHKIMH. [IpaBuia Hax0XKIeHUS TTIEPBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuil CMbICI HHTETpaJIa. Beraucienue onpeaenéHHoro
uHTerpaia no gopmyne Hetorona-Jleitoauia.

[IpumeneHue uHTErpana mjisl HaXOXAEHUS IUIONIaAed IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Ipumepsr pemenuii auddepeHuanbHbIX ypaBHEHUH. MaremaTuueckoe

MOJICTUPOBAHUE PEATBbHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHITmaIbHbBIX
YPaBHEHHM.
INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YITJIYBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30BAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMUA 00YUYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT' O WIEHA POCCUHUCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHUHA, TPOIEAYD
rpaXJaHCKoro  obmiectBa  (BBIOOpBI,  OONPOCHL W JPYyroe), yMeHue
B3aUMOJCHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UICHTUYHOCTH, YBaXKEHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
WCIIOJIb30BaHUE JTHX JOCTIDKCHHA B JPYTrUX HAyKaX, TEXHOJIOTHX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJCHUSI, CBSI3aHHOIO C MPAKTHUYECKUM



MPUMEHEHHUEM JOCTIKCHUN HAYKU U JACSTEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOI'O OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUIEHUH, pACCyKIEHUN, BOCHPUUMYHUBOCTD K
MaTeMaTHYECKUM acIlieKTaM Pa3ndHbIX BUIOB UCKYCCTBA;

5) puzuUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MaTEMaTHUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOro 1 0e30MmacHoro oopasa »KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE IHMTAHHWE, COAJTAHCHPOBAHHBIM PEXUM 3aHITHH U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03/]0POBUTEIIHLHON J1ESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH TPYAOIIOOHS, HHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedt mnpodeccun W pealn3oBBIBaTH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]lady MaTeMAaTUYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OpMHPOBAHHOCTh  DKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAHUE BIUASHHUSI
COIMATbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMATBLHON
cpenbl, OCO3HaHUE rI100aIbHOrO XapakTepa YKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
HAa TPUMEHEHHE MaTEeMaTHMYEeCKUX 3HAHMM JJi1 pelieHus 3a7a4 B 00JacTu
OKpY)Karolel cpelbl, IUJIAHUPOBAHUE IIOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
IIOCJIEACTBUN JJIS1 OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOILIECTBEHHOMN MPAKTUKH, TOHUMAaHHE MaTeMaTUYECKON
HAYKH Kak cpepbl 4EIOBEUECKOM AESATEIHbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHUS 1IMBWIM3AIIMM, OBJIAJICHUE SI3IKOM MAaTE€MaTUKU U MaTeMaTHYECKOU
KYJIbTYpOH KaK CPEJACTBOM MTO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
U UCCJIEA0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHBIE 1eiiCTBUA

ba3oBble jjornueckue aeiicTBUs:

BBISIBISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKK MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIYy TMOHATHIMH, (PopMyIupoBaTh
OTIpeeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccudUKauu,
OCHOBaHMSI J1J1s1 0000IIIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpOBaTH U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABl C HCIOJIL30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
VMHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOATENIHO JOKA3aTEeIbCTBA MATEMAaTUUECKUX YTBEPKICHUM
(mpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAThH APTyMEHTAIMIO, IPUBOAUTH IPUMEPHI 1
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh crnoco0 pemieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUS, BRIOUPATh HanboJIee MOAXOISAIINI ¢ YIETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

basoBble ucciaenoBare/bCKkie AeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEIOBATEIbCKUA HHCTPYMEHT I1O3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POpMHpOBATh TMIMOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IIPOBOJINTH CaMOCTOSITENIbHO CIUITAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTUYECKOro 0ObEeKTa, SIBICHUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBICHUSIMHU, POILECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUST U BBIBOJBI IO pPE3yJibTaTaM
NPOBENEHHOTO  HAONIONIEHUs, HCCIEOBAaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OICHNI;

IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IIPOLlECCa, a TaKKe BbIABUTATh
IPEINOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISITH JeUIIMTH MHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX /I OTBETa Ha
BONPOC U JJIs pELICHUs 3a]a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB Pa3IMYHBIX THUIIOB, aHAIIM3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAITUIO PA3THMUYHBIX BUJIOB U (popM
peACTaBICHNUS,



CTPYKTYPUpPOBaTh HH(POpPMALIMIO, MPEICTABIATh €€ B Pa3IMUHBIX (QopMax,
WITIOCTPUPOBATh IPaPUUECKH;

OLICHUBATH HaJEXKHOCTh uHpOopMaLuu 10 CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKATHBHBIEe YHHBEpPCcAIbHbIE YUeOHbIe TelCTBHS

OO1enue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
IEIAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS TI0 XOJy pelIeHus 3aJauyu,
KOMMEHTHUPOBATh MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JIe OOCYXXJICHMsI 3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBbl,
npoOJieMbl, pelraeMol 3ajayd, BBICKA3bIBaTh HJEH, HAIICJICHHbICE Ha IOUCK
pelIeHrs, COIMOCTaBJISITh CBOM CYXICHUS C CYXKICHUAMHU APYTUX YYACTHHKOB
nayajora, oOHapy)XMBaTh Pa3jdyue M CXOJCTBO IMO3UIIMKM, B KOPPEKTHOH (opme
bopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHUS,

NPEACTABIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUSA,
MPOEKTa, CAMOCTOSITEIBHO BBIOMpPATh (QOpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIMTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA

Camoopranusanus:

COCTaBJIATH IIAH, aJITOPUTM PEIICHUS 3a/Ja4M, BBIOUPATh CIIOCO0 pEeIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOW MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN MHTEJJIEKT:

BJIQJCTh HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJS IIpoliecca W pe3ysibTaTa pPEIICHHS
MaTeMaTHUYEeCKOM 3aJ1auH;

NpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBHUAM, OOBSICHSATHh PHUYHHBI
JOCTH>KEHUSI WM HEAOCTHXKEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTh:

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJUBUAYAIbHOU
paboThl mNpU peumieHUuH Y4eOHBIX 3ajlady, MPUHUMATH 1€Ib COBMECTHOM
NeSATebHOCTH, IUIAHUPOBATh OPraHU3aIlMi0 COBMECTHOW paboThI, pacmpeneisiTh



BU/JIBI pabOT, 1OrOBapUBaTHCS, 00CYXKAaTh MPOIECC U pe3yJbTaT paboThl, 0000IIaTh
MHEHUSI HECKOJIbKUX JTIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX QopMax paboTsl (00CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOTHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATh
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMaH]IbI, OIICHUBATh KAYECTBO CBOETO BKJIaa
B OOUmMH TPOAYKT MO KPUTEPHUsM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy ob6yuenmss B 10 kJacce oOydJarOIIMICSA TONYYUT CICTYIOIINE
IpeAMETHBIE PE3yNbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEeMaTUYECKOT0 aHAJIU3ay:

Yuciia v BIYUCTCHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoanyueckas JIpoOb, TPOLEHTHI, HPpPALUOHATBLHOE YHUCJIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHATH NPUOINAKEHHBIEC BBRIUUCIICHUS, TIPABUIa OKPYTJICHHUS, IPUKUAKY U
OIICHKY pE3yJIbTaTa BHIYMCICHUM;

CBOOOJIHO OMNEpPUPOBATh TOHATHEM: CTENEHb C IENbIM IIOKa3aTelieM,
UCIIOJIb30BaTh MOAXO/SIIYI0 (hOpMY 3aIMUCH JIEHCTBUTEIBHBIX YUCET IS PEIICHHUS
MPAKTUYECKUX 3a/1a4 U IPEACTABIECHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHITHEM: apU(PMETHUECKUNA KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTETICHD C PAIMOHALHBIM TTOKA3aTeIeM;

CBOOOJIHO OIEpPUPOBATh MMOHATUSIMU: JiorapudM Yucia, JECATUYHBIC U
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHMHYC, TAHTE€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCHUHYC, aPKKOCUHYC M APKTAHI€HC YHCIOBOTO
apryMmeHra.

YpaBHeHHUs] 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHUSAMU: TOXKIIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPAaBHEHUSI-CIIEIACTBUS, PABHOCUJIbLHBIE HEPABCHCTBA;

NPUMEHATh Pa3IMYHbIE METOAbl PEIICHUS PAIUOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPAaBHEHUM, NPUMEHSATh METOJI HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;



CBOOO/IHO OIEPHPOBATh MOHATHUSIMHU: MHOTOWICH OT OJHOH TepeMEHHOMH,
MHOTOYJIEH C IENbIMUA KO PUIIMeHTaMu, KOPHU MHOTOUYJICHA, IPUMEHSTH JelIeHNE
MHOrO4YJI€Ha Ha MHOTOYJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera nis
pelieHus 3ajadg;

CBOOOIHO ONEpUPOBaTh TIOHATHUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMNPENEIUTENIb MaTpUllbl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCTOJIb30BaTh CBOMCTBA OIpeaenuTens 2 X 2 JJis BBIYUCIEHHUS €ro 3HadeHus,
OPUMEHSATh OMNPEACTUTENN M PEUICHUs CHCTEMBl JIMHEWHBIX ypaBHEHUH,
MOJICTUPOBATh PEAbHBIC CUTYAIlMH C TTOMOIIBIO CUCTEMBI TMHEHHBIX YPaBHEHHH,
UCCIIEZIOBATh TIOCTPOEHHBIE MOJEIU C IOMOIIBIO MAaTpHUI] U OIpeaeIuTeNeH,
UHTEPIPETUPOBATH MOIYUCHHBIN pe3yNbTar;

UCTIOIBh30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMH [UIsl TpeoOpazoBaHUs
BBIPAKECHUM;

BBITIOJTHATH NMPE0Opa30BaAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALIUX CTETICHH C
palroHaIbHBIM TTOKa3aTeNeM;

UCII0JIb30BaTh CBOIICTBa Jgorapu(pmMoB TSt npeoOpa3oBaHus
Jorapu(pMUUYECKUX BbIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMH: HUPPAIMOHAIBHBIE, IMOKA3aTelbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEHICHHS C TIOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0/I0B MU OCYIIECTBIISIS POBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYEeCKUe GOpMYJIbl ISl TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH  HeoOXoaumble (QOpMYHbl A pPEHIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXKCHHSI, YpaBHEHHs, HEPaBEHCTBA IO YCJIOBUIO 3ajaud, HCCIEI0BaTh
MIOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHNEM ammapaTa anreOph.

DOyHKUMU U TPaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHIAMU: (DYHKITUS, CIIOCOOBI 3aaHust (PYHKITHH,
B3aUMHO OOpaTHble (DYHKIMH, KOMMO3ULIMSA (QYyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH 3JIEMEHTapHbIE IPeoO0pa3zoBaHus rpa@uKoB HyHKIINIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHUH PYHKINUU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATHSAMH: UYETHBIE M HEUETHBIE (DyHKINH,
nepuoguieckue QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIIMHM, HAWOOJbIIee U HAUMEHbIIee 3HaYeHHe (YHKIUH Ha
IPOMEXYTKE;



CBOOO/IHO OTEPHPOBATh MOHATUSAMU: CTENICHHAs] PYHKIHS C HATypadbHBIM U
LENbIM TOKa3aTeseM, Ipa@uK CTENeHHOW (PYHKIMU C HATypajJbHBIM M LEJbIM
nokasareneM, rpaduk KOpHS N-0i cTereHu Kak (YHKIHUKA OOpPaTHOW CTENEeHH C
HaTypaJbHbIM I1OKA3aTEIEM;

ONEepUpPOBATh TOHATUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIIOIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OMNEpUPOBATh MOHATHSAMH: IOKa3aTelabHas M Jorapudmuyeckas
(yHKIMU, WX CBOMCTBA U TrpauKH, HMCIOIb30BaTh HMX TIpaPUKUA [JIs PEIICHHS
YpaBHEHU;

CBOOO/IHO ONEpUPOBATH TIOHATUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
orpenieseHue TPUTOHOMETPUUECKUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpapukd (GYHKUMA 19 UCCIENOBAaHUSA IPOLECCOB MU
3aBUCHUMOCTEM NpU pEUICHUM 3a]ad U3 JIPYIHX Y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hauyana mateMaTH4yecKOro aHaju3a:

CBOOOJHO ONEPHUPOBATh MOHATHAMU: apumeTHdeckass U reoMeTpuyecKas
nporpeccusi, 0ECKOHEUHO yObIBarolasi Fr€OMETPUUECKasl IPOrpeccusi, JUHEHHBIN U
AKCIIOHEHLIMAJIbHBIN POCT, (POpPMYIIa CIOKHBIX MPOLIEHTOB, UMETh NPECTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUM MJIA PEHICHUS pealbHbIX 3a/1ad MNPUKIATHOTO
XapakrTepa,

CBOOO/IHO OTIEPUPOBATH MOHITUAMMU: ITOCIIEI0BATENIbHOCTD, CIIOCOOBI 3a/1aHNUs
NOCJIEOBATEIIbHOCTEN, MOHOTOHHBIE M OrPaHUYEHHbIE IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHajiu3a KakK aHajlnu3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO ONEPUPOBATH MOHITUSIMU: HEMIPEPhIBHbIE (PYHKITMH, TOUKH pa3pbiBa
rpaduka QpyHKINN, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOOJIHO OIEpUPOBATH MOHATHEM: (YHKLHMS, HENpEpbIBHAs Ha OTpeE3Ke,
IPUMEHSAThH CBOICTBA HENIPEPHIBHBIX (DYHKIMH JUIsl pellIeHus 3a/1a4;

CBOOOJIHO OIEpPUpPOBaTh MOHSATUSMU: TIEpBasi U BTOpas MPOU3BOJHBIC
(yHKIMHU, KacaTenbHasd K rpaduKy (QyHKIINY;

BBIUUCIISITh [IPOU3BOJHBIE CYMMBI, ITPOU3BENEHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIIU, 3HaTh IPOU3BOJHBIC FIEMEHTAPHBIX (PYHKIINT;

UCIIOJIb30BaTh TEOMETPUUYECKUA W (U3HUECKUI CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHoKecTBAa M JIOTHKA:

CBOOOIHO  ONEpHpPOBaTh  TMOHATUSMHU:  MHOXECTBO,  ONEpaluu  Haj
MHOKECTBaMU;



UCITIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl OIIUCAHUS PEATbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX IPEIMETOB;

CBOOO/IHO OIEpUPOBATh IOHATUSAMU: OIpeleeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHHUS U1 HEPABEHCTBA.

K xonumy oOyuenuss B 11 kuacce oOydaromuiics HOIYYUT CIEAYIOLIUE
OpeaMeTHbIE Pe3ylbTaThl MO OTJACNBbHBIM TeMaM pabouell mporpaMMmbl y4eOHOTrO
Kypca «Anredpa 1 Hayajga MaTeEMaTUYECKOI O aHAIHU3a»:

Yucia U BHIYMCTICHUA:

CcBOOO/IHO ONEpUPOBATH MOHATUSAMU: HATYPAIbHOE U LIEJI0€ YUCII0, MHOKECTBA
HAaTYPAJIBbHBIX U LEJBIX YUCEII, UCIIONb30BaTh IPU3HAKU ACIMMOCTH LIEJIBIX YHCED,
HOJl n HOK HarypaJbHBIX 4yHMCen I peuieHus 3aaad, MPUMEHSITh alrOpUTM
EBxnuna;

CBOOOIHO OIEpUpPOBaTh MOHATHEM OCTaTka 10 MOAYJI0, 3alUChIBATh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUNCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHC]Aa B ajlreOpandyeckod u
TPUTOHOMETPUUYECKON (hopMe, BBIOJIHATH apu(METHUYECKHE ONepaly ¢ HUMHU U
nU300pakaTh Ha KOOPJAWHATHOMN MIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATh MNOHATUSAMU: HppallMOHAIbHbBIE, IOKAa3aTElbHbIE U
naorapu(MUYECKUe HEpaBEHCTBA, HAXOAMTb HUX PpEUIEHHS C  I[OMOUIbIO
PABHOCWIBHBIX IIEPEXO0/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pPEUIEHUHW TPUTOHOMETPHUUECKOTO
YPaBHEHHUS;

CBOOO/IHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OpPUMEHATH  HeoOXoauMble (QOpMYJabl AJIi  pPELMIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHs, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAallMOHAIBHBIX, UPPALHMOHAJIBHBIX, ITOKA3aTEIbHBIX U
norapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemark palMOHAJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTeJIbHBIE,
naorapu(MUYECKUe U  TPUTOHOMETPUYECKHME YpaBHEHMS W  HEPaBEHCTBA,
CoZleprKaIlie MOAYJIM U TapaMETPBHI;

OPUMEHSATH TpauuecKrue METO/bl JUIsl PELICHUS] YPABHEHUM U HEPaBEHCTB, a
TaKKe 3a71a4 C apaMeTpamus;

MOJCNUPOBAaTh pEabHbIE CHUTYalldd Ha S3bIKE aiareOpbl, COCTABIATH
BBIPA)KEHUS, YPABHEHMs, HEPABEHCTBA W KX CHCTEMBI II0 YCJIOBHUIO 3aJayH,



UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJb30BAHUEM allrapaTta ajireopsl,
VUHTEPIIPETUPOBATD MTOIYyYEHHBIN PE3yJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpaUKUd KOMMO3UUMU (PYHKIUMH C MOMOILBIO 3JIEMEHTapHOrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH JIBYX (DYHKILIHNA;

CTPOUTH reoMeTprudeckue 00pa3bl ypaBHEHUN U HEPABEHCTB HAa KOOPIMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpaPUKU TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMHM JJI MOJCIMPOBAHUS M UCCIEJOBAHMS pEabHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIUM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOOJbIIee U HAUMEHbIIee 3HaUYCHUS (PYHKIIMU HEMPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BATh IMPOU3BOAHYIO I HAaXOXKICHUSA HAWIY4dlIEero pELICHUsS B
IIPUKJIAIHBIX, B TOM YKCJIE COLMAIbHO-DKOHOMHUYECKUX, 3aa4ax, JJIs ONpeeIICHUs
CKOPOCTHU M YCKOPEHHUS Ipoliecca, 3aJaHHOro (GopMyIoi Win rpadukoM;

CBOOOJHO  ONEpUpPOBaTh MOHATHSAMHU: [EpBOOOpa3Has, ONpeneaEHHbIHI
UHTETpaJl, HAXOJIUTh NEpBOOOpa3HbIE AJIEMEHTApHbIX (YHKUMH U BBIYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HaXOJUTh IUIOLIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C IOMOUIBIO HHTErPAJIa;

UMETh IIPEACTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUHM Ha IPUMEPE
coctaBieHus TupdepeHInalbHbIX YPaBHEHUH;

pemaTe NpUKIAAHbIE 3a74a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOrO U
¢u3ndyeckoro xapakrepa, CpeACTBaMH MaTEMaTHYECKOT0 aHAIM3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
MHOX€eCTBO I€MCTBUTEIILHBIX YUCEIL.
1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CHCTEMBbI TUHEHHBIX
ypaBHEHUH
5 @Oynknun u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIBIM MOKa3aTeIeM
3 ApudmeTrueckuii KOpeHb N-0i CTETICHH. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazarenpHast pynknus. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuveckas GyHkims. 18 1
Jlorapudmudeckue ypaBHEeHUS
6 TpuronomeTpruiecKkue BEIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTPECCHH 10
HenpepsiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpeHMEe, 00001IeHNE, CHCTEMAaTH3aIIUS 5 5
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Koutpoabneie | Ipakruieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesi
1 UccnenoBanue GyHKINNA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpazHas U UHTETpas 12 1
3 I'paduku TpUroHOMeTprUECKUX (QyHKIIHM. 14 1
TpuroHoMerpuyeckre HepaBEeHCTBA
4 HppaunonanbHble, MOKa3aTeNbHbIC U 24 1
norapupMUUECKre HEPaBEHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ebIe uncia 10
CucTeMbl palliOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamu 16 1
9 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Konrpoaitie | Ipakririeciite fl[3yqemm :)Iﬁlil;l;OBaTeﬂbele
padoTsbI padoThbI pecypesr
1 MHOXkecTBO, Onepalu Haj 1
MHOXECTBAMHU U UX CBOMCTBA
2 Juarpammer Ditnepa-Benna 1
IIpumeneHne TeopeTHKo-
3 MHOKECTBEHHOTO arapara JIJisi pelIeHHs 1
3a1a4
Panmonaneubie yncna. OOBIKHOBEHHBIC U
4 JIeCATUYHBIE TPOOH, MPOIICHTHI, 1
OEeCKOHEUYHBIE MTEPUOINUECKHUE TpoOH
Panmonanesueie yrcna. OOBIKHOBEHHBIE U
5 JIeCATUYHBIC TPOOH, MPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHUE TPOoOH
5 IIpumeHeHune apobeil u IPOLEHTOB IS 1
pelieHus: NpUKIagHbIX 3324
7 [Tpumenenune aqpoOel U MPOLIEHTOB TS 1
pellIeHMS TPUKIIAIHBIX 3a/1a4
3 JleficTBuTeNbHBIC UKciia. PalimonanbHbie U 1
UppALMOHATIbHBIE YHCIIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIIbHBIMU YHCIIAMU




10

Moayib 1€MCTBUTEIBHOTO YUCa U €ro
CBOIiCTBa

11

[TpubnuxE€HHbIE BHIYUCIEHUS, IpaBUiIa
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yipTaTa BBIYMCICHUN

12

OCHOBHEBIE MCTOABI pCIICHHUA LCJIBIX U
JIpOOHO-pallMOHATIFHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALIMOHABHBIX YPAaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METO/IbI PEILIEHUS LENIBIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOrowieHsl OT OTHOM MEPEMEHHOM.
[lenenne MHOro4JI€eHa HA MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTO4ICHBI C LIEITBIMH
koadurmentamu. Teopema Buera

17

Pemenne cucreM ITMHENHBIX YpaBHEHUI

18

Pemenue cucreM JIMHENHBIX YpaBHEHUM

19

Marpuiia CuCTeMbI TUHEUHBIX YPABHEHHI.

Onpenenurtesb MaTPULBI 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS

20

Onpenenurtesib MaTPUIBI 2X2, €T0
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS




21

IIpuMeHeHne onpeaennTens Uil peLIeHUs
CHCTEMBI JINHEMHBIX YPaBHEHHUN

22

Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEVHBIX YPaBHEHUU

23

Pemenne npukiaaHbIX 3a4a4 ¢ IOMOLIBIO
CHCTEMBI JINHEVHBIX YPaBHEHHUN

24

KonTponbhas pabora: "PannoHansHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMsA, CIIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumHo oOpaTHble (yHKIMH.
Komnozumus GpyHKImii

26

27

I'paduk Gyakmmm. DnemeHTapHBIC
npeoOpaszoBaHusi rpadUKoB PyHKITUN
O6nacTh onpeaeneHuss 1 MHOXKECTBO
3HayeHuil pynkuun. Hymm GyHkuum.
[MpomexyTKH 3HAK MOCTOSTHCTBA

28

U&THbIe 1 HEUETHBIC (PYHKITUH.
[lepuoanueckue pynxuuu. IpomexyTku
MOHOTOHHOCTH ()YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (yHKIIHH.
HauGonbiiee 1 HauMeHbllee 3HAYCHUE
(GYHKLMHU HA IPOMEXYTKE

30

Jlunelinasi, KBagpaTuuHas v JpoOHO-
JTUHENHHas PyHKIH

31

DJeMeHTapHOoe UCCIIeIOBAaHHE U
MOCTpOeHUE TPaPUKOB ATUX PYHKITUH




:‘)J'IGMGHTapHOG HUCCIICJOBAaHUEC U

32 .
MoCcTpoeHue rpadUKoB ITUX QYHKIIUI

33 Crenens ¢ enbIM NokasarenaeM. buHom
Hprorona

34 Crenens ¢ 1enabIM MokasaresneMm. bunom
HeroToHa
CreneHHast GyHKIUS ¢ HATYPaJbHBIM U

35 1enbIM nokazareneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabota: "Crenennas
¢ynkuus. E€ cBoiicta u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOMN
CTETNIEHH U ero CBOMCTBA

38 ApupmMeTnueckuii KOpeHb HATYpaTbHOU
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUH,
coJiepKalluX CTENEHN U KOPHH

40 [TpeoOpazoBaHMs YHCIOBBIX BHIPAKCHUH,
COJIepKallUX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHUH,
COJZIepKaIUX CTENIEHU U KOPHU
Uppaunonaneubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAUOHATBHBIX
ypaBHEHUH
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX

ypaBHEHUH




Uppanmonanbibie ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEMICHUS UPPALUOHATBHBIX
ypaBHEHUI

45 PaBHOCWIIBHBIE NTEPEXOBI B PEILIEHUN
MPPALMOHAIIbHBIX YPaBHEHUI

46 PaBHOCHIIbHBIE TTEPEXOBI B PEILICHUN
UPPALMOHAIILHBIX YPABHEHUN

47 PaBHOCWIIBHBIE TEPEXOBI B PEILIEHUN
MPPALMOHATIBHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UpPpaLMOHAIILHBIX YpaBHEHHM
CBoiicTBa 1 rpauk KOpHs N-0 CTETIEHU

49 KakK (yHKIIMH OOpAaTHOW CTEIICHHU C
HaTypaJbHbIM OKa3aTelIeM
CsoiicTBa 1 rpaduK KOpHS N-01 CTETIEHU

50 KaK QyHKIMHA 0OpaTHOW CTETICHH C
HaTypaJbHbIM MOKa3aTelleM
Kontponbhas padota: "CBoiicTBa 1

o1 rpaduk KopHs N-0if cTeneHu.
WppanumoHanbHble ypaBHEHU"

52 CreneHp ¢ palMOHAJIbHBIM IIOKa3aTEIEM U
e€ CBOMCTBa

53 Crenessb ¢ pallOHAIBHBIM ITI0KA3aTEIEM U
e€ CBOMCTBA

54 CreneHp ¢ palMOHAJIbHBIM IIOKA3aTEIEM U
e€ CBOMCTBa

55 [TokazaTtenpHas GyHKIUSA, €€ CBOWCTBA U

rpadux




Hcnonws3zoBanue rpaduka GyHKIUU 175

56 . 1
peleHus ypaBHECHUI

57 Hcnonws3zoBanue rpaduka QyHKIUU s 1
peleHHs ypaBHEHUH
[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE

58 METOBI PEIICHUS TIOKa3aTEIbHBIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/bI PEIICHUS TOKA3aTEIbHbIX 1
ypaBHEHUH
IToka3arenbHble ypaBHEHUS. OCHOBHBIE

y

60 METObI PEIICHNUS TTOKa3aTeIbHbIX 1
yYpaBHEHUH

61 Kontponbnas padota: "[lokazarenpHas 1
¢byukuus. [TokazarenbHble ypaBHEeHUS"

62 Jlorapudwm uucna. CoiicTBa Jorapugpma 1

63 Jlorapugm uucna. CoiicTBa jJorapugpma 1

64 Jlorapudm uncna. CBoiicTBa jJorapugpma 1

65 JlecsTrdHbIe U HATYypaJIbHBIE JIOTAPH(PMBI 1

66 JlecsiTudHble U HaTypaJibHbIE JIOTapH(PMBbI 1

67 [IpeoOpa3zoBanHue BhIpaKEHUH, 1
coJiepKalux Jorapudmol

68 [IpeoOpazoBaHue BBIPAKCHHIA, 1
coJiepKalluX JorapuQmol

69 [IpeoOpa3zoBaHue BBIpAKEHUH, 1
cojieprKanux Jorapudmol

70 Jlorapudmuueckasi GyHKIHs, €€ CBOWCTBA 1

u rpaduk




Jlorapudmuueckas pyHkus, e€ cBOWCTBa

71
u rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUU 1715
peleHHs ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUU 1715
peuieHusl ypaBHEHUN
Jlorapudmuueckue ypaBHEHHUS.

74 OcCHOBHBIE METO/IBI PEILICHUS
JorapuMHUUECKUX ypaBHEHUH
Jlorapudmudeckue ypaBHEHUS.

75 OcHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapupmuueckue ypaBHEHHUS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(PMUYECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUT
JorapuMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN
Jorapu(PMUYECKUX YpaBHEHUN
Konrponbnas pabora:

79 "Jlorapudmuyeckast QyHKIHS.
Jlorapudmuueckue ypaBHeHuUs"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC M KOTaHI'€HC
YHCIOBOrO apryMeHTa

82 ApKCHHYC, apKKOCHHYC 1 apKTaHI'€HC

YHCJIOBOT'O apryMeHTa




ApKCUHYC, apKKOCHHYC M apKTaHT'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerprudeckas OKpy>KHOCTb,

84 olpeieJIeHue TPUTOHOMETPHUUECKUX
(GyHKLUI YUCIIOBOIO apryMeHTa
Tpuronomerprudeckas OKpy>KHOCTb,

85 OTIpe/IeIICHNE TPUTOHOMETPUICCKUX
(yHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbI

g7 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIBI

89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIb

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUI

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUN

94 Perienue TpUroHoMeTpHUECKUX
ypaBHEHUH

95 Pemrenne TpuroHOMeTpHUECKUX

ypaBHEHUH




Pemrenne TPUTOHOMETPHYCCKUX

96 .
ypaBHEHUI

97 Pemenne TpuroHOMeTprUYECKIX
yYpaBHEHUH

08 Pemenne TpUroHOMeTpHUUECKHIX
ypaBHEHUH

99 Pemenne TpuroHOMeTpHUYECKIX
YpaBHEHUH

100 Pemenne TpUroHoMeTprUUECKHX
ypaBHEHUH
Konrpomnbnas padora:

101 "TpuUroHoMeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHE ypaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 [OCIEN0BaTEIbHOCTEN. MeTo
MaTeMaTUYECKON MHIYKLIUH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rmocJenoBaresbHOCTH. MicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmerrueckast mporpeccust

105 ['eomeTpuueckas nporpeccus

106 beckoHneuHo yObIBaroIiasi reoMeTpuieckast
porpeccus

107 Cymma 0eCKOHEYHO yOBIBAIOIICH
reOMEeTPHUECKON MPOTPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.

Yucno e. DopMyna CI0KHBIX TPOIIEHTOB




JIMHEeHBIN U YKCIOHEHIIUAJIBHBIA POCT.

109
Uucno e. DopMyna CI0KHBIX TPOIIEHTOB
Hcnonb3oBaHue mporpeccuu uist

110 pELIEHNs peANIbHBIX 3a7a4 IPUKIIAJHOTO
Xapakrepa

111 KontponbHas paboTa:
"[TocnenoBaTebHOCTH U TIPOrpecCuu’”

112 HenpepbiBHbIE PYHKIINHM U MX CBOHCTBA

113 Touka pa3pbiBa. ACUMNTOTHI rpauKOB
byHKIINN

114 CaoiicTBa (yHKIINI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

116 Metox HHTEPBAJIOB TSI PEILICHUS
HEPaBEHCTB

117 Meton uHTEpBAJIOB JUIsl peILIeHUs
HEPaBEHCTB

118 Meton HHTEPBAJIOB JUISI pEILICHUS
HEPaBEHCTB

119 [TpumeHeHne CBONCTB HEMPEPBIBHBIX
GyHKUUMH UIs1 peleHus 3a1a4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GYHKIMHA 1S pereHust 3a1a4

121 [TepBas 1 BTOpas NpoU3BOHbIE (PYHKIIUU

122 OnpeneneHue, reOMETPUIECKHI CMBICIT

IIPOU3BOHOMN




123 OnpeneneHI/Ive, (bU3MYEeCKUi CMBICI 1
MIPOM3BOTHOM

124 YpaBHeHUE KacaTeIbHOU K TpaduKy 1
byHKIIIH

125 VYpaBHEeHUE KacaTeIbHOU K rpaduky 1
byHKIIUN

126 [Tpou3BoHBIE STIEMEHTAPHBIX (HYHKIUI

127 [Tpou3BoaHBIE 3TIEMEHTAPHBIX (HYHKLIUH

128 [TpousBoaHasi CyMMBI, TPOU3BEICHNUS, 1
YaCTHOTO ¥ KOMITO3HIINA () YHKITUI

129 [TpousBogHAsE CyMMBI, TPOU3BEICHNUS, 1
YaCTHOTO ¥ KOMITO3UIIUU () YHKITUI

130 [IpousBoaHast CyMMBI, IPOU3BEICHNUS, 1
YaCTHOTO U KOMIIO3HIIHH () YHKITUI

131 Kontponbnas pabora: "[IpousBoguas” 1

132 [ToBTOpenue, 06061IeHNE, 1
cuctemMaruszanus 3HaHuu: "YpaBHenus"

133 [ToBTOpenue, o6o0IIEeHNE, 1
cucreMaruzanus 3HaHuil: "OyHkuun"

134 HToroBast KOHTpoOJIbHAs paboTra

135 Hrorosast koHTpoIbHAs paboTa

136 [ToBTOpeHwME, 0606HICHI:IC, 1
CUCTEeMaTH3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0 136
[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEKTPOHHBIE
uudpoBbIe
o0pa3oBaTesibHbIE

pecypcbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
uccaea0oBaHuio QYHKIMN HA
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumMeHenre Npou3BOAHOM K
uccaea0BaHuo QYHKIMN Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOoJIbIero u

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU

(byHKIUN Ha OTpe3Ke




Haxoxnenne HanbospIero u
HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON
(byHKIUHN Ha OTpE3Ke

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GYHKIIUM HA OTPE3Ke

10

Haxoxnenne HanOoJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEMPEPBIBHON
(GyHKIUN Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIUN Ha OTpe3Ke

12

HaxosxneHne HanOombIIero 1
HaMMEHBIIIETO 3HAaYEHUS HETIPEPBIBHOM
GYHKIIMM Ha OTpe3Ke

13

14

IIpumeneHne Mpou3BOAHON IS
HAXO0X/IE€HNs HAaWIY4IlIEro pEeIeHUs B
NPUKJIAJHBIX 33/1a49ax

[IpumMeHneHnre npou3BOAHOMN AJIst
HaXOXICHUA HaI/IJIy‘{HIeFO peHICHI/ISI B
HpI/IKJIaIIHI:IX 3aga4dyax

15

[IpumMeHeHre Mponu3BOAHOM AJIsI
OTIpEeIeNICHUsI CKOPOCTH M YCKOPECHUS
mporiecca, 3aaHHOr0 (GOPMYIION HITH
rpaduKom

16

[IpumMeHeHre npou3BOAHOMN ISt
ONpeeICHUs CKOPOCTH U YCKOPEHUS




npoiiecca, 3alaHHoro GopMyIIoi niu
rpadukom

17 Kommozumus ¢yHKmii

18 Kommnoszumus ¢pyHKimii

19 Kommozurus ¢hyHKmii

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TTPOU3BOTHOMN"

93 ITepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIE AIIEMEHTAPHBIX

24 ¢bynkuuii. [IpaBuna HaXOXKIEHUSA
epBOOOPA3HBIX
[TepBooOpazHbIe 37IeMEHTAPHBIX

25 bynakuuid. [TpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

26 Wurerpai. I'eoMeTpu4eCKuil CMBICI
MHTeTpaia

7 Beruucnenue onpenenéHHoro HHTerpaa
1o popmyne Herotona-Jlelionuma

28 Beruucnenue onpenenéHHoro MHTerpaa
o popmyne Hetotona-Jlei6uua

29 [IpumeneHue uHTErpaia s

HaXO0X/I€HUS IUIoU[aIel TUIOCKUX QUryp




[IpumeHneHue uHTErpaia s

30 HaXOXICHUS 00BEMOB T€OMETPHYECKIX
TeN

31 [Tpumeps! pemennii AuddepeHnranbHbIX
YpaBHEHUH

39 [Tpumeps! pemienuit AudpepeHnrnaIbHbIX
ypaBHEHUH
MaremaTHueckoe MOJCINPOBAaHHUE

33 pEAJIbHBIX ITPOLECCOB C ITIOMOIIBIO
nuddepeHmanbHbIX ypaBHSHUH

34 Kontponbnas padota: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINH, UX
CBOMCTBA U rpauKu

36 Tpuronomerpudeckue GyHKINH, UX
CBOIiCTBA ¥ rpauKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpauku

38 Tpuronomerpudeckue GyHKINH, UX
CBOIiCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U TpapuKu
OT160p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C TTOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUSCKUX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

43 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHOMeTpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

46 Pemenne TpuroHOMETpHUECKUX
HEPaBEHCTB

47 Perienue TpuroHomMeTprueCcKux
HEPaBEHCTB
Kontponbhas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS

Jorapu(MUUECKHX HEPABEHCTB




OCHOBHBIE MCTOABI pEIICHUSA

>4 Jorapu(pMUIECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX HEPABCHCTB
57 OcHOBHBIE METO/IBI PEILICHUS
UppalMOHAILHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PEILICHUS
UppaLMOHANILHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
UppaIMOHAILHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PEILICHUS
UppaLMOHANILHBIX HEPABEHCTB
61 ['paduueckne METOIBI peICHHS
UPpalMOHANIEHBIX YPaBHEHHH
62 I'paduyeckue MeToAbl peleHus
UpPpaLMOHANILHBIX YpaBHEHHM
63 ['paduueckue METOIBI peLICHHUS
[IOKa3aTEJIbHBIX YPAaBHEHUN
64 I'padmyeckue MeTOABI peleHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padrueckue MeTOAbI pereHus
JorapuMUYECKUX YpaBHCHHIA
66 I'paduueckue MeTo bl peLIeHus
Jorapu(MUUECKHX HEPAaBEHCTB
67 I'padrueckue MeToAbl pereHus

norapu)MIUYECKIX HEPABEHCTB




68

I'padmyeckue MeToAbl peleHus
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
ypaBHEHUU

69

['padmyeckue MeToABI pelIeHUsS
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
ypaBHEHUH

70

['paduueckue METOIBI peICHHUS
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

I'pacdryeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
HEPaBEHCTB

72

KonrponbHas pabora:
"HppaunoHanbHble, MOKa3aTelbHbIE U
norapumuuecKkre HepaBeHcTBa"

73

74

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3aITHCH
KOMILICKCHOT'O YKCIIa

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3arucu
KOMILJIEKCHOT'O YKCiia

75

ApudmeTrueckue omneparuu c
KOMIUIEKCHBIMU YHCTIAMU

76

ApudmeTrueckue ornepanuu ¢
KOMIIVICKCHBIMHU YU CJIaMH

7

H306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpHHHaTHOﬁ IINTIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPJAWHATHOW INTOCKOCTH

79 ®opmyiia Myaspa. Kopau nN-oi1 crenieHu
U3 KOMIUICKCHOTO YHCia

80 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YuCIIa
[TpumeHeHrne KOMITJIEKCHBIX YHCEeNT JUIs

81 pemeHus pU3NYECKUX U FeOMETPUIECKUX
3amaqy

82 KontponbHas pabdoTta: "KoMmrekcHbie
gucna"

83 HatypasibHble U Lienble yncia

84 HatypanbsHble u 11e51bIe Yrciia

85 [TpumeHeHne MTPU3HAKOB JIETMMOCTH
LEJIbIX YHCEl

86 [TpumeHeHre NPU3HAKOB JIETUMOCTH
LEJbIX YHCell

87 [IpumeHeHne TpU3HAKOB 1ETUMOCTH
uensix yucen: HOJl u HOK

88 [TpumeHeHre NPU3HAKOB JIETUMOCTH
nensix uncen: HOJl u HOK

89 [TpumeHeHne MPU3HAKOB JIETMMOCTH
LEJbIX YUCEeJI: OCTaTKU M0 MOAYJIIO

90 [TpumeHeHre NpU3HAKOB JIETUMOCTH
LEJIBIX YUCEJI: OCTATKH M0 MOJYJIO
[IpumeHeHre TpU3HAKOB 1ETUMOCTH

91 LEJbIX YUCell: aNroput™ EBkimna st

peuicHud 3a4a4 B LCJIbIX YHUCJIaX




92

KontponbHas pabota: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYIHOCTh YPaBHEHHH.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEICTBUSA

95

OCHOBHBIE METO/Ibl PEIICHHS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
ypaBHEHUH

96

97

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UpPalMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pEIICHHUA CUCTEM U

COBOKYITHOCTEM MOKa3aTEJIbHBIX
YpaBHEHUH

98

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUH

100

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
yYpaBHEHUH

101

[TpumeHeHre cucTeM K perieHuto
MaTeMaTHYeCKHX 3a1a4 U 3a1a4d 13




pa3nuyYHbIX 00JacTeil HAyKH U pealbHOMN
KU3HH, UHTEPIIPETAIUS TTOTYICHHBIX
pE3yabTaTOB

102

[IpumeHeHne cucTeM K pelIeHuo
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00J1aCTEeH HAYKH U pEeaIbHON
JKU3HH, UHTCPIIPETAlINA MMOJTYYCHHBIX
pe3ynbTaTOB

103

[IpumeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTEH HAYKW U PEAIbHON
JKU3HHU, UHTCPIIPETAl A MMOJTYYCHHBIX
pe3yabTaTOB

104

KonrponsHas pabdora: "Cuctemsl
palMOHATIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEeHUI"

105

PanmonaneHbie ypaBHEHUS C
napameTpamu

106

ParmonansHbIE HEpABEHCTBA C
rapameTpamMu

107

PanmoHanbHBIE CUCTEMBI C napamMmeTpaMmu

108

HppannonanbHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109

HppauroHanbHbIE CUCTEMBI €
napamerpamu

110

[Toka3aTenbHbIC ypaBHEHHs, HEPABEHCTBA
C rmapameTpamMu




111

Iloxa3aTenbHBIE CUCTEMEI C napamMmeTpaMmu

112

Jlorapudmudeckne ypaBHEHUS,
HEPaBEHCTBA C IapaMeTpaMu

113

Jlorapugmuueckue CUCTEMBI C
napaMeTpaMu

114

TpuroHomeTprudecKkue ypaBHEHHUS C
rnapameTrpamu

115

TpuronomeTpuueckue HEPaBEHCTBA C
napameTpamu

116

TpuroHomeTpru4ecKue CUCTEMBI C
rnapameTrpamu

117

[locTpoenue u ucciaenoBanue
MaTEeMaTHYECKHX MOJIEIeH peabHbIX
CUTYallUI C TOMOIIbIO YPaBHEHUH C
napameTpamu

118

IlocTpoenue u ucciaenoBaHue
MaTEMaTHYECKUX MOJIENEH pealIbHbIX
CUTyalui C IIOMOILBIO CUCTEM
YPaBHEHUH C IapameTpamu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEJIEH peaabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM
YpaBHEHUH C ITapaMeTpamu

120

KonTponbhas pabora: "3anauu c
napamerpamu”

121

[ToBTOpeHme, 0600IIEH e,
cuctemMaruzanus 3HaHuu: "YpaBHenus"




122

[ToBTOpeHme, 0600IIEH e,
cucTeMartuszanus 3HaHuu: "YpaBHenus"

123

[ToBTOpenwue, 060061IeHNE,
cUCTeMaTH3alMs 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHuU"

124

[ToBTOpenme, o600IIEeHNE,
cucrematusanus 3Hanuil: "HepaBencrsa'

'

125

[ToBTOpenwue, 06061IeHNE,
cucremaTtusanus 3Hanuil: "HepaBeHncrsa'

126

[ToBTOpenue, o600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBeHncrsa'

'

127

128

[ToBTOpenwue, 060061IeHNE,
cuctemaruzanus 3Hanuit: "[IpousBoaHas
u €€ npuMeHeHue"

[ToBTOpenwme, 06001IeHNE,
cucremaTtusanus 3Hanuil: "IlponsBogHas
u e€ npumeHeHue"

129

[ToBTOpeHme, 0600IIEH e,
cucrematuszanus 3Hanuil: "[IlpousBogHas
u e€ npumeHeHue"

130

[ToBTOpenue, 06061IEHNE,
cuctemMaruszanus 3Hanui: "Murerpan u
ero npumMeHenue"

131

[ToBTOpenue, o600IIEHNE,
cucreMaruzanus 3HaHuil: "Oyukuun"

132

[ToBTOpeHme, 0600IIEH e,
cucremaruzanus 3HaHui: "OyHkuun"




133 [ToBTOpeHme, 0600IIEH e, 1
cuctemMaruzanus 3HaHui: "OyHKuun"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
:
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







