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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «AunreOpa ¥ Hayajla MaTEMaTHMYECKOTO aHAIN3a» SBISETCS
OJIHUM M3 Haubojee 3HAYMMbIX B MpPOrpaMMe cpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeYMBACT MHCTPYMEHTAJIbHYIO Oa3zy s
M3YyUEHHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOpOHBI, (hopMuUpyeT
JIOTUYECKOe M aOCTPAaKTHOE MBIIUICHUE 00Yy4alolmuXcsl Ha YPOBHE, HEOOXOAUMOM
U1l OCBOEHUSI MH(POPMATUKH, OOILECTBO3HAHMSI, HUCTOPHH, CIIOBECHOCTU U JAPYTUX
TUCUMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaroliuecss OBIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Haykd, KoTopas (OpMyJIHpYyeT CBOH
JTOCTHKCHHSI B MaTeMaTu4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTH4YEeCKOro aHaiu3a 3aKJIaJbIBaeT
OCHOBY JJi YCIEIIHOTO OBJAJACHHUS 3aKOHAaMU (U3MKH, XUMHUH, OUOJIOTHUH,
MIOHMMaHUsI OCHOBHBIX TEHJECHITNI Pa3BUTHS YKOHOMUKU U OOIECTBEHHON KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(DPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HUCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEIHEBHOMN XM3HU. B TO ke Bpemsi oBnajeHHe aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU alNreOpbl M MaTeMaTUYeCKOro aHalu3a pa3BUBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKJIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAacCYXIaTh JECTYKTHBHO, MCIOIb30BAThH
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE M KPUTUYECKOE MBIIIICHUE.

B xome m3ydenmst yuebHOTO Kypca «Anredpa M Hadajga MaTeMaTH4ecKOTro
aHasim3a» 00ydJarolluecs: MOJY4aloT HOBBIM OMNBIT pEIleHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOATEIIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeN pealbHbIX CHUTYaIlUi,
UHTEPIpPETAllMy  TOJIYYEHHBIX  pEIIeHUH, 3HAKOMSITCS C  MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMAaTUYECKUMU OTKPHITUSAMH U UX aBTOPaMHU.

Y4eOHblil Kypc 00J1aaeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIUAIOM,
KOTOPBII peanm3yeTcs Kak dYepe3 Y4eOHBIH Marepuas, CIOCOOCTBYIOIIHMA
(OpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
JCSTELHOCTH, TPEeOYIOe MPOAODKUTEIBHON  KOHIIGHTPAIlMM  BHHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJYYEHHBIH
pe3ybTarT.

B ocHoBe Meronuku oOyuyeHuss aireOpe W HadajgaM MaTeMaTH4eCKOro
aHaM3a JSKUT ACSITeTbHOCTHBIM MPUHITUI 00YIEHUS.

B crpykrype yueOHOoro kypca «AnreOpa M Haudajga MaTeMaTHUYE€CKOIO
aHaM3a» BBIIETICHBI CIEAYIONINE COAepkKaTelIbHO-MEeTOAnUecKue TuHuM: «Yncna
U BeIYUCIEHU», «DyHKIMN 1 rpadukm», «YpaBHEHUS W HepaBeHCTBay, «Hauana
MaTeMaTUYecKoro aHainuza», «MHoXkecTBa M Joruka». Bce ocCHOBHbIE



COZEPKATEIbHO-METOAMUECKAE JIMHUM U3YYaloTCd Ha MPOTSHKEHUU MABYX JIET
o0y4eHHs Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
Apyr Apyra U MOCTENEHHO HAaCHIAsCh HOBBIMU T€MaMHU M pasjenamu. J(aHHBIHI
y4eOHBI KypC SBISIETCS WHTETPAaTHUBHBIM, TIIOCKONBKY OOBEAMHSIET B cebe
CoJiepaHNe HECKOJbKUX MaTeMaTHUYeCKUX NHUCUUIUIMH, TakuX Kak aiureopa,
TPUTOHOMETPHS, MaTEMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaThyecKas
aoruka u apyrue. Ilo mepe Toro kak oOydarouiuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MaTeMaTUYECKUM alllapaTroM, Y HUX IMOCIIeA0BaTeNbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelbh pealbHOU
CUTYaIlUH, MPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU W3YUYEHUHU yueOHOro Kypca, IJis
peIIeHUsI CaMOCTOATENIHFHO CHOPMYITHUPOBAHHON MAaTeMaTUYECKOM 3a/1adyu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHo-MeToAUYeCKass JUHUS «YUucna U BBIYUCICHUSD) 3aBEpPIIACT
(dopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOI'0 001Iero oopazoBanusi. Ha ypoBHe cpennero o0uiero
oOpa3oBaHus oco0oe BHHUMaHHE yAelseTcs (HOPMHPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHUN, BKIIOYAMOIINX B CeOS MCIOIB30BAHHUE PA3IAYHBIX
dopMm 3amucu YuCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOTHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLEHUBATh YMCIIOBBIE BBIPAKEHHUsS, pabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAaKOMbIE€ OOYyJarolmIMMCs MHOXKECTBA HATypalbHBIX, IIEIIBIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHCell. B KakIOoM M3 O3TUX MHOXECTB pPaccMaTpUBalOTCA
CBOWCTBEHHBIE €My CHenu(pUYecKue 3aqadud ¥ OIepaluu: JeJCHHE HaIlleo,
ONEpUpPOBaHHE OCTATKAMM HA MHOXECTBE IIEJbIX YHCET, OCOOble CBOWCTBA
palMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallid, a TaKKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY pPACIIUPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX TPUMEHEHUS ISl PEIICHUS Pa3TUYHBIX 3a7ad
dopMupyeTcsl mpeAcTaBleHUE O €AMHCTBE MaTEMaTUKU KaK HayKd U €€ poyid B
MIOCTPOCHUU MOJIECH peabHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNe |
KOHKpETHU3aIIHsl.

Jluaust «YpaBHEHUS] U HEPABEHCTBA» pEATM3YeTCs] Ha MPOTSIKEHUM BCETO
oOyueHHUs1 Ha YpOBHE CpPETHEro OO0IIero o0pa3oBaHUs, TOCKOIBKY B KaKIOM
paznene Ilporpammbl TPEeTyCMOTPEHO pEIICHWE COOTBETCTBYIOMIMX 3aaad. B
pe3yipTaTe OOy4aroulMecs OBJIaJCBAlOT PA3IMYHBIMM METOJAaMU  PEIIEHUS
pallMOHANBHBIX, HPPALMOHAIBHBIX, IMOKA3aTEeNbHBIX, JOrapuMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a TakXkKe 3ajad,
cojepxaiux mnapaMmerpsl. llomydeHHble yMEHHMS LIMPOKO HCHOJIBb3YIOTCS IpU
UCCIIeIOBAaHNN (YHKIIMI C TIOMOINBIO MPOM3BOAHOM, MPH PEIICHUN MPUKIIAIHBIX



3a/a4 M 3a7a9 Ha HAXOXKJICHHE HanOOBIINX U HAMMEHBINX 3HAYCHUN (PYHKITUH.
JlanHast conepkarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIOJHATH  pacu€Tel 1o  (opmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALIMOHAIIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHHUH, a TaKXKE BBIPAXKECHUM,
COJIEpKAIIMX CTENeHn U Jjorapudmbel. braromaps u3ydeHHIo anredpandecKkoro
Marepuajga MOPOUCXOAUT  JaJbHEHIIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOI'O0 MBIIUICHUSI OOydJarouuxcs, (HOPMUPYIOTCS HAaBBIKU JEAYKTUBHBIX
paccykaeHui, paboThl C  CHUMBOJBHBIMH  (OopMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEM B BHJI€ PaBEHCTB M HEpPaBEHCTB. Auredpa
npeniaraet d((EeKTUBHbIE WHCTPYMEHTHI IS PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3a/a4, HArJsTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxatenpHo-MeToANYecKkass JuHUS «DyHKIMM uW Tpadukm» TECHO
NEeperieTaeTcsl ¢ APYrUMU JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHon,
MOKa3aTeNbHOM, JIorapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoOB, UCHOJIb30BaHUE (PYHKIMI JJIs perieHus 3aiad U3 APYrux y4eOHbIX
MPEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
Tak U C PEIICHUEeM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercss GOPMUPOBAHUIO YMEHHUS BhIpaXKaTh (GOpMYJIaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIICOBATh TMOJyYEHHBbIE (YHKIIMU, CTPOUTHh WX
rpadguku. MaTtepuan 3Toi coliepKaTelbHON JIMHUU HalleJIeH Ha Pa3BUTHE YMEHHI
U HaBBIKOB, MO3BOJIAIONIUX BBIPAXKATh 3aBUCHUMOCTH MEXAY BEJIMYMHAMHU B
pa3nudHON (opMe: aHATUTHUECKOW, Tpaduyueckor u cioBecHOi. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMHUYECKOTO MBIILJIEHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIMHU, UCITOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas nuHus «Havama maTreMaTHyecKoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MareMaTUYECKHUX, TAK U MPUKIAJHBIX 3a]1ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpauKy  CIOXKHBIX (YHKLUMMA, OINpenensiTh HMX HauOOoJbIIMEe W HAUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAn (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCcKOpeHus TmpoueccoB. [laHHas copepkarenbHas JUHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOCHHSI MaTEMaTUYECKUX MOJEIEH peaIbHbIX CUTYAlUH,
MO3BOJIACT HAXOAWTh HAWIydlllee pEIICHUEe B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAIbHO-3KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4E€CKOTO
aHajau3a CHOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (HOpMabHO-JIOIMYECKOT0 U
KPEaTUBHOTO MBIIUICHUSA, (DOPMUPOBAHUIO YMEHHI pacliO3HABaTh MPOSBIICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE W HcKyccTBe. OOydaroniuecs: y3HaAIT O



BBIJAIONIUXCS PE3YyJbTaTax, IMOJYYCHHBIX B XOJE€ pPa3BUTUA MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOANYECKasd JIMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl DAJEMEHTHl TEOPUM MHOXKECTB W MaTEeMaTHYeCKON JIOruku. TeopeTuxo-
MHOECTBEHHbBIE MPEICTABIEHUS POHU3BIBAIOT BECh KYpPC IIKOJbHOW MaTEMAaTUKHU
U TIpeajaraloT HamOoJee YHUBEPCAJIbHBIN $3bIK, OOBEAMHSIOMIMI BCE Pa3/eiibl
MaTeMaTUKu ¢ €€ TMPUIIOKCHUN, OHM CBS3bIBAIOT pa3HbIE MaTeMaTUYECKHUe
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe wenoe. [loaTomy BaXHO [aTh
BO3MOXKHOCTh OOydJaromieMycsi TMOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCHOJIb30BaTh €0 JJI BBIPAKEHUSI CBOMX MBICIIEH.
JIpyruM BaXHBIM TIPU3HAKOM MaTeMaTUKM KaK HayKd CIIeyeT IPU3HATh
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJ€IOBaHUE OMNPEICIEHHBIM
NnpaBUjiaM  TMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKON JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4Jaromuxcs, NO3BOJIIET UM CTPOUTH CBOM PACCYXIEHHUS HAa OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOTO aHaIMU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOr0 MOJEIMPOBAHUS, KOTOpPbIE MPU3BAHbI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, KCCIENOBAHMS 3THX MOJENEH C IMOMOIIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOro aHalli3a, WHTEPIPETAlUHU MOJY4YEHHBIX pe3ylbTaToB. Takue
3aJIaHMs BILUIETEHBI B KAXJbIM U3 pa3/iesioB MPOTrPaMMbl, MOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca LIMPOKO HMCIONB3YeTCs ISl PelleHus MPUKIAIHbIX 3anad. [lpu
pEIICHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  QHAJIOTHIO, 0000IIaTh W  KOHKPETU3UPOBATH  IIPOOJIEMY.
JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEHICHHMS TMPHUKIAIHBIX 3a7ad
OpraHM3yeTcsl B IPOLECcce U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTHYECKOIO aHAIN3ay.

Ha wusyuyenue yueOHOro kypca «Asredpa W Hayajga MaTeMaTHYE€CKOIro
aHanuza» otBoauTcst 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BBIYMCICHUS

Panmonanbabie uncia. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, MPOILICHTHI,
OeckoHeuHble Tnepuonuueckue Apodu. [IpumeHeHue npobGelt M MPOLEHTOB IS
pELICHUS IPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JlencTBUTENbHBIE YMCA. PalMOHAIBHBIE W HWPPALMOHAIBHBIE YHCIIA.
ApubmMernyeckne  omepanid € JICUCTBUTEIBHBIMHA  4YuCiIaMu.  Momynb
JNEeUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubmmkEHHbIe BRIYUCIECHUS, TTpaBUia
OKPYTJICHUS, NPUKUAKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUM.

Crenenp ¢ uensiM 1nokaszareneMmM. buHoM Herorona. Hcenonbs3oBanue
noaxojsien (popmbl 3aMucu 1eUCTBUTEIbHBIX YUCEN ISl PeIIEHUs TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS TaHHBIX.

ApubdmMeTuyeckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAJIbHBIM ITOKa3aTelieM M €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIIBHBIM [TOKA3aTEJIEM.

Jlorapudgm uyucma. CpoiictBa jorapudma. JleciTUYHBIE W HaTypaJbHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U APKTAHT'E€HC YMCIIOBOI0 apryMEHTA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMs-CIeICTBUSA. HepaBeHCTBO,
pelIeHue HEPaBEeHCTBA.

OcCHOBHBIE METOBI PELICHUSI HENBIX U JIPOOHO-PAIIMOHAIBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOHU. JleleHne MHOro4ieHa Ha
MHOIO4JIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koaunuenramu. Teopema Buera.

[IpeoOpa3zoBaHusl YNCIOBBIX BBIPAXKEHUHN, COAEPIKALUX CTEIIEHH U KOPHHU.

WNppaunonanbHbie YpaBHEHMUSL. OcHOBHbIE METOJIbI peLeHus
WPPAlUOHAIBHBIX YPaBHCHUM.

[TokazaTenbHble ypaBHEHUsS. OCHOBHBIE METObI PEUICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapHU(PMBI.

Jlorapupmuyeckue YPaBHEHHSI. OcHoBHBIE METO/IbI pELICHHUS
Jorapu(pMUUYECKUX ypaBHEHUN.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMybL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHne TPUroHOMEeTpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUM. Marpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAUYCHUS, IPUMEHECHHUE ONMPENCIIUTENS ISl PEUICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PemieHrne NpUKIaaHBIX 331a4d C MOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaegoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUILL U ONIPEAETUTENEH.

ITocTtpoeHre MaTeMaTUYECKUX MOJIENIEN PEaTbHOW CUTYAIlMd C IMTOMOIIBIO
YPaBHEHUU U HEPABEHCTB. [IprMeHeHME ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aady M 3aJady W3 Pa3IMYHbIX OOJacTell HayKdu M peanbHOU
KU3ZHHU.

DyHKUMH U rpaPuKU

OyHKIUs, crnocodbl 3amaHus ¢GyHKIUU. B3aumHO o0paTHbIE (YHKIUU.
Komnosunus Qynkuuii. I'padux  ¢GyHKIHH. DJIeMEHTapHbIE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUI.

Obnactb ompeseneHuss U MHOXKECTBO 3HadeHWi ¢QyHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKOmOCTOSTHCTBA. YETHBIC M HeuéTHBIC QyHKIMU. [leprogndeckue
¢byukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKUIMH. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Haubosnpliliee 1 HAaMMEHbIlIee 3HaYeHUs (PYHKIIUU Ha IPOMEX yTKE.

Jluneitnasi, kBaJpaTU4yHas W JApOOHO-TMHEHHas (QYHKIUU. DJIeMEeHTapHOE
MCCJIEeI0BAHNE U MTOCTPOEHUE UX TPAPUKOB.

CrernienHas GyHKIMS ¢ HATYpaJIbHBIM U IIENIbIM MoKa3aTeneM. E€ cBolicTBa u
rpajuk. CBoiicTBa M TpauK KOpHA N-OM CTENEHW Kak (YHKIMH OOpaTHOU
CTEIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarensHass u Jnorapudmuyeckas (YHKIIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIICHUS] YPABHEHUM.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEAJIbHBIX IMPOLECCAX U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsl IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCKOn WHYKIHAH. MOHOTOHHBIE 151 OrpaHUYCHHbIC
MIOCJIEIOBATEIBHOCTH. VICTOpUS BO3HHMKHOBEHHS MAaTEMaTHYECKOrO0 aHAINW3a Kak
aHaM3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuyHo yoObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbIN U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
NpoleHTOB. Mcnoib30BaHUE TMPOrPECCHM JUIsl PEUIEHUs PpPealbHbIX — 3a/Jad
NPUKIIAHOTO XapaKTepa.



HenpepeiBHbIE (QYHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajukoB QyHkiuii. CBoilcTBa (yHKUMI HENPEphIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIIOB I PELICHUsS HEpaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTopas npousBojHble PyHKIMH. OnpeneneHue, reoMeTpuIecKuil u
(u3HUECKUil CMBICT TPOU3BOAHOM. Y paBHEHHE KacaTelIbHON K rpaduKy (QyHKIIHMH.

[IpousBonHble  3neMeHTapHbIX  (yHkumil.  Ilpou3BogHas  cymMBl,
IPOU3BEEHUS, YACTHOTO U KOMITO3UIIUHN (PYHKIIUH.

MHoxecTBa U JIOTMKA

MHOXeCTBO, Olepalnu HaJ MHOKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHMS pEANbHBIX IPOLIECCOB M SBJICHUW, IPH PEIICHUM 3a1a4 W3 JIPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTUYECKOrO OOBEKTA, CIEICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJILHBIEC YPABHEHUS.

11 KIIACC

Yucna 1 BBIYMCICHUS

Hatypanbabie u uensie uncna. [I[puMeHeHue MpU3HAKOB JACIUMOCTH IIEJbIX
yucen, HauOonplui oOumi aenurens (nanee — HOJl) u Haumenslnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moay:to, anroput™ma EBkinaa uist pereHust
3a/1a4 B LEJIBIX YHCIIAX.

KomrmnekcHbie uucna. AnreOpanyeckass W TPUTOHOMETpUUECKash (POPMBI
3aMMCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyeckue omnepandu ¢ KOMIUIEKCHBIMHU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW TIIIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIJIS1 PEeIIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs M HEPABEHCTBA

Cucrtema ¥ COBOKYIIHOCTb YpPaBHEHUHW U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYXKHOCTU. PerieHne TpuroHoMeTpuyeckiux HEpaBeHCTB.

OcHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CHUCTEM U COBOKYNHOCTEH pallMOHAIbHBIX,
UPPALMOHAIIbHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHCHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



[IpumMeHeHne  ypaBHEHHMM, CHCTEM M  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IudyHbIX 00JlacTell HayKH W peajbHOU
KU3HH, HHTEPIPETALHNs IOTYYCHHBIX PE3YyJIbTAaTOB.

DOyHKUUHU U rpaduKu

I'padux kommosunmu GyHKumd. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJUHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHNH, UX CBOMCTBA U TPAPUKHU.

['paduueckre MeTONbI pelieHusi YpaBHEHUU M HEpaBEeHCTB. | 'paduyeckue
METO/Ibl pEeUIECHUs 33]1a4 C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA JI9 MCCICIOBAHUS TMPOIECCOB U
3aBHUCHUMOCTEW, KOTOpPbIE BO3ZHUKAIOT NMpPHU PEUICHUH 3ajad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEATBHOM )KU3HH.

Havasia MaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHue mpor3BOAHON K MCCIIEIOBaHUIO (YHKIMA HA MOHOTOHHOCTb U
sKcTpeMyMmbl.  HaxoxkzaeHue  HauOonbIIEro W HAaMMEHBUIET0  3HAYEHUI
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM [ HAXOXKICHHMS HAWIYYIIEro pEUIeHUs B
NPUKIAJAHBIX 3ajavax, Uil OINpEAENICHHs CKOPOCTH M YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIION WK TPaQUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MHepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX (yHKIuH. [IpaBuina HaxoXAeHUs TEpBOOOPa3HBIX.

WuTerpai. ['eomeTprueckuii CMBICII VMHTETpaa. Brruncnenune
onpenenéHHoro uaTerpana no ¢popmyne Hetorona-JleiiOuua.

[IpumeHeHne uHTErpaja s HAXOXKIACHMS IUIOMAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsr pemennit  auddepeHITMaATbHBIX  YpaBHEHHN. MaTtemaTnueckoe
MOJIETUPOBAHME PEANBHBIX MPOLECCOB € MOMOIIbIO  JU(epeHIHATbHBIX
YPaBHECHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIMT YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATDI

1) rpakIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD TPAKIAHCKONU MO3UIIUK O0YyJarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIEHA  POCCHUHCKOro  OOINECTBA,  MPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYp, SBICHUMH,
MPOLIEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C WX
GYHKIMAMY 1 HA3HAYCHHUEM;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW MICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUICKHX MAaT€MaTUKOB U POCCUMCKOM MAaTEeMaTU4YECKOM IIIKOJIBI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMMKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME YXOBHBIX IIEHHOCTEW POCCHIICKOrO Hapojaa, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, ATUYECKOTO MOBEAECHUSA, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUM HAyKh U JACSATEIbHOCTHIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYUBOIO OYAyILEro;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PELIEeHUH, pacCyKICHH, BOCIPUUMYUBOCTD
K MaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTEMATHYECKUE 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE NHUTaHHE, COAIIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03JO0POBUTEIBHON 1€ TENBHOCTBIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYJIOJIO0Us, HHTEpPeC K
paznuuHbIM  chepam  mpodeccHOHANLHOM  JIEATENIbHOCTHU,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieii mpodeccuu W peal30BbIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIaHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3KOJOrM4€CKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYJIbTYPhl, TOHUMAHHE BIUSHUS
COLIMATbHO-YKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHUE TII00AJILHOTO XapakTepa YKOJIOTHYECKUX MpoOJieM, OpUeHTAIUs
HAa TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3agad B o0Jjactu
OKpY>KaloIel Cpelibl, IUIAaHUPOBAHWE TIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu W OOIIECTBEHHON  NPAaKTHUKHU, [OHUMAaHUE
MaTEMaTUYECKOM HayKu Kak c@epbl YelIOBEYECKOW JIeATeIbHOCTH, 3TaroB €€
pa3BUTUS YW 3HAYUMOCTH ISl PA3BUTUS LMUBUIM3ALMHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUK W MaTeMaTUYeCKOM KYJIbTYpOM KakK CpelCTBOM TIO3HaHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh TPOEKTHYIO M HCCIEAOBATENbCKYIO JIEITEIbHOCTD
WH]JIUBUYaJTbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHSAMH, (OPMYIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHMUSI /111 0000IIEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (GOPMYIUPOBaTH U MPEoOpPa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUILIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, MaHHBIX, HAOMIOJEHUSX M YTBEPKICHHSX, MpenaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEIBHO JTOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(MpsiMbIE ¥ OT TPOTUBHOTO), BBICTPAUBATh apryMEHTAIUIO, IPUBOIUTEH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh HauOoliee MOAXOMAMUMUA ¢ y4€TOM
CaMOCTOSATENIbHO BbIICIEHHBIX KPUTEPHUEB).



Ba3oBble nucciienoBarebcKue 1eiicTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIUE  TPOTUBOpPEYHE,  MPOdIIEeMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCKOro 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SBJIICHUSMHU, TPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI MO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIIECHUIA;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIpoliecca, a TakXKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIAITh JACPUITUTH WH(POpMAIIUY, TaHHBIX, HEOOXOAMMBIX IIJII OTBETa HA
BOMPOC U JJIs PEIICHUS 3a/auH;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBAaTh W MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHus;

CTPYKTYpUpOBaTh HH(MOpMAIIUIO, MPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WUTIOCTPUPOBATh TpadUdIECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATENILHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCIPUHHUMATh U (POPMYIIMPOBATH CYKJEHUSI B COOTBETCTBUM C YCIOBUSAMH U
HEeNAMH OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IOACHEHUS 0 XOAY PELICHHUs 3a1ayu,
KOMMEHTHPOBATh II0Jy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJeMbl, pelraeMoil 3a1adu, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXICHUAMH IPYTHX YYaCTHHUKOB
uanora, OOHapyKMBaTh Pa3IMuMe M CXOACTBO MO3MIMI, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHMUS,;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 3aa4d, KCIIEPUMEHTA, UCCIEAOBAHNUS,
POEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
pe3eHTalMi U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS



Camoopranuszanus:

COCTaBJIATh IJIaH, AJITOPUTM PELIEHUs 33[a4H, BIOUpaTh CIIOCOO PEIICHHUS C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C y4ETOM HOBO MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANBbHBIM HHTE/VIEKT:

BJQJIETh  HABbIKAMHM  TO3HABATEIbHOW  peJeKCMH KaK  OCO3HaHUS
COBEPIIAEMBbIX JIEUCTBUM U MBICIUTENLHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBHUIM, OOBSICHITH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUS PE3YJIbTATOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[EHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHasl 1eATEIBHOCTD:

IIOHMMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAUBUAYAIbHOU
paboOThl MpW peleHMH YYEeOHBIX 3ajay, NOPUHUMATh LeJlb COBMECTHOM
JESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpoOLIECC U pe3yibTaT pabdoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYXJIeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbI» M HWHBIE), BBIIOJHATh CBOK 4YacTb pabOThl H
KOOPAMHUPOBATH CBOW JEWCTBUS C APYTMMH 4YJIECHAMH KOMAaH[bl, OLICHUBAaTh
KayeCcTBO CBOErO BKJaaa B OOLIMH MPOIYKT MO KpUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOydaromuiicss TOJYYHUT CIEIYIOIINE
MPEIMETHBIC PE3yJIbTAThl MO OTACIBHBIM TeMaM pabodell MmporpamMmbl y9eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia v BBIYMCTICHUSA:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PAMOHAIBHOE YHUCIO0, OEeCKOHEUHas
nepuojudeckas JApoOb, TMPOIEHTHI, UPpPAMOHAIBHOE YHCIO, MHOXECTBa
palMOHATIBHBIX U IEUCTBUTEIBbHBIX YUCEN, MOJYJIb JEHCTBUTEIHHOTO YUCIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUS NPUKIAJHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHSTh TPUOTMKEHHBIC BRIUMCIICHHUS, IPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BbIYNCIICHUI;



CBOOOJHO OINEpPUPOBATH TOHSATHEM: CTENEHb C MEJbIM IOKa3aTelieM,
HCITIOJIb30BaTh MOAXOASANIYI0 (hOPMY 3aIUCH JIEUCTBUTEIBHBIX YHCEN JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4 U MPEACTABIICHUS TaHHBIX;

CBOOOZHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH,;

CBOOOHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAILHBIM MTOKA3aTEIEM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOTapu(M 4YHcCHa, AECATUYHBIE H
HaTypaJibHbIE JIOrapu(Mmbl;

CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CHHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YHUCJIOBOT'O apr'yMEHTA;

OIEpUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCUHYC M apKTAHTE€HC YHCIIOBOTO
aprymeHra.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUS -CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3IMyHble METOJbl PELIEHUS PalUOHAIBHBIX M JIPOOHO-
pPallMOHAIBHBIX yYPAaBHEHHWW, NPUMEHATh METOJ HHTEPBAJIOB I pPELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOW INEepEeMEHHOM,
MHOTOWIEH C UEIbIMH KO3(pPUUUEHTaMU, KOPHM MHOIOWIEHa, IPUMEHSITh
JIeJIEHUE MHOTOWIEHa Ha MHOI'OYJIEH C OCTaTKOM, TeopeMmy besy n reopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OMEPUPOBATH TMOHSATUAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TIEOMETPUYECKUN CMBICI,
UCIIOJI30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 g BBIYUCICHUS €r0 3HAYCHMS,
OPUMEHATh ONPENECINUTENN U1 PELICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJENUPOBATH PEAIbHBIE CUTYAllMH C ITOMOIIBIO CHCTEMBI JIMHENHBIX YPABHEHHU,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpPEACIUTENEH,
VMHTEPIIPETUPOBATH ITOTYyYECHHBIA PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEUCTBUI C KOpPHSAMU JJsl IpeoOpa3oBaHUsA
BBIPAKECHUM;

BBINOJIHATH IPE0OPa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAILIUX CTEIIEHU C
PaLMOHAIILHBIM ITOKA3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapu@gmon ISt npeoOpa3oBaHUs
0rapu(pMUYECKUX BbIPAKEHUM;

CBOOOJHO OINEpPUPOBaTh MOHATUSIMU: HpPpAMOHAIBHBIE, MOKa3aTelbHbIE U
norapupMuiecKue ypaBHEHHs, HAXOAUTh UX PELICHHS C IIOMOIIBI0 PAaBHOCUIIbHBIX
IIEPEXO0I0B UJIN OCYILECTBIISIA IIPOBEPKY KOPHEH;



NPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHe (PopMybl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHI,

CBOOOJHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (GOpPMYNBl Ui PEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTYAaIlMH Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, WCCIEI0BATh
IOCTPOEHHBIE MOJIEN C UCIIOJIb30BAaHUEM ammapaTa ajireOphl.

DyHKUMH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHusl (PyHKIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMOO3UIMUS GYHKUIUH, Tpapuk (QyHKIMH,
BBINOJIHATD 3JIEMEHTapHbIE peoOpa3oBaHusl rpauKoB (yHKIIHII;

CBOOOJTHO ONEPUPOBATHh MOHATUSMU: OOJACTH OMPEIECICHUS U MHOXKECTBO
3HaYeHU PYHKUNHU, HYIH (PYHKLINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHbIE M HEYETHBIE (DYHKIUH,
nepuoanyeckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (YHKIIMM, HaumOojbllleeé W HAUMEHblLIEe 3HadyeHUe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: QYHKLIMS C HATypajIbHbIM U
[EeNbIM TOKa3aTeneM, rpauk CTENeHHOW (DYHKIMM C HATypaJbHBIM U LEIBIM
nokasaresyieM, rpauk KOpHS N-0il cTerneHdu Kak (YHKIMUA OOpaTHOW CTENEeHU C
HaATypaJbHBIM TTOKa3aTeIeM;

ONEepUpOBATh TOHATUSAMHU: JUHEHHAs, KBaJpaTHUHas WU JPOOHO-TMHEWHas
(YHKIIMH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOHO OMEpUPOBATh TOHATHUSMHM: IOKa3aTeNbHAs W JorapupmMuieckas
GyHKIIMK, WX CBOWCTBA W TpaduKW, HCHOIH30BAaTh MX Tpauku OJisi pEIIeHUs
YPAaBHEHUN;

CBOOOJHO OINEpPUPOBATh IMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTD,
orpeieJIeHHe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCHONb30BaTh TIpaduku (YHKIUM Ui HCCIEIOBAaHUS IPOLECCOB U
3aBUCHMOCTEN MU PEIICHUHU 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peallbHOM
KU3HU, BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXAY BEIUUYMHAMU;

Havana matemaTn4eckoro aHajamusa:

CBOOOJTHO OTEPUPOBATH TMOHATHUSAMU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yOBIBarOIIasi FEOMETPUUECKas MPOrpeccusi, JTMHEUHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTAHTE;

UCIOJIb30BaTh IPOTPECCUM JJIsl PELIEHHUs peajbHBbIX 3a7ad IMPHUKIaJIHOTO
XapaxkTepa;



CBOOOJTHO ONEPHUPOBATH MOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMs
[IOCJIEI0OBATENBHOCTEN, MOHOTOHHBIE M OrpPaHWYEHHBIE IOCIEAOBATEIbHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMSI MAaTE€MaTHYECKOro AaHAIM3a KakK aHalIMu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATUSIMHU: HENpepbIBHbIE (YHKIUU, TOUKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI I'paduka GyHKINH;

CcBOOOZIHO ONEpUpPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAsg HAa OTpPE3KeE,
NPUMEHATH CBOMCTBA HENMPEPBIBHBIX (DYHKLMNA [T pelieHus 3ajay;

CBOOOZIHO ONEpUpPOBATh TMOHATUAMM: TIEpBasi W BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K rpaduky GyHKIINH,

BBIYKCIIATH MPOU3BOJHBIE CYMMBbI, ITPOM3BEACHUS, YaCTHOTO M KOMIIO3HUIIMU
IBYX (PYHKIIMM, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUA U (PU3UYECKHIl CMBICT MPOU3BOJHOWU MAJIs
pelLIeHUs 3aaay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpPAllUd  Ha
MHO>KECTBAMU;

HCIIOJBb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis1 OIUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: OIPEACIICHUE, TEOPEMa, YpPaBHEHHE-
CJIEZICTBHE, CBOWCTBO MAaTeMaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHbIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuiicss TOJYYHUT CIEIYIOIINUE
OpeIMETHBIE Pe3yibTaThl 1O OTACIbHBIM TeMaM paboueil MmporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUSA:

CBOOOZIHO OINEpUpOBaTh MOHATUSIMHU: HATypaJlbHOE U 1EJI0€ YHUCIIO,
MHO>KECTBA HATypajbHBbIX M LEJIBIX YMCEJ, HUCIOIb30BaTh NPU3HAKUA JEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaiibHbIX yucen Ui pelieHus 3aaa4d, IPUMEHSITh
anroput™ EBxnmna;

CBOOOJHO OMEpUPOBATH TMOHATHEM OCTaTKa IO MOIYIIO, 3alUCHIBATh
HaTypaJbHBIC YNCIA B PA3JINYHBIX [TO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHITUSIMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpandeckoil u
TPUTOHOMETPUYECKOW (popMe, BBIIOIHATH apu(PMETUUECKUE ONepaly ¢ HUMU U
M300pakaTh Ha KOOPJIAUHATHOMN TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATH MOHATHUSAMHU: HpPpAlMOHABHBIC, TOKa3aTeNbHbIE U
jgorapu(pMuUUYecKue HEpaBEHCTBA, HAXOAUThb WX pEUIeHUs C  [OMOMIbIO
PaBHOCWJIBHBIX IIEPEXOJIOB;

OCYIIECTBJIATb OTOOpP KOpHEW TMpU PEIIEHUH TPUTOHOMETPUYECKOTO
YPaBHEHMUS;

CBOOOZIHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOXonumble  (OpMysbl Uil  pPEHIeHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHIATHUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, HPPALlMOHANBHBIX, MOKA3aTEIbHBIX U
J0rapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panyoHaJbHBIE, VppAaLMOHAJIBHBIE, IIOKA3aTEeJIbHBIE,
JAOrapu(pMUUYECKUE U  TPUTOHOMETPUYECKHME YpaBHEHMsI U  HEPaBEHCTBA,
cozepKanme MOAYJIA U apaMeTphL;

IPUMEHATH IpauyecKue METObI JUUIsl PEIICHUs] YPaBHEHUN U HEPABEHCTB, a
TAK)Ke 33]1a4 C apaMeTpamu;

MOJICIMPOBAaTh pEAJbHbIE CUTyallUM Ha $S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHECHMS, HEPABEHCTBA M HUX CHCTEMBl IO YCJIOBHIO 33J]1a4H,
MCCJEI0OBAaTh IOCTPOECHHBIE MOJIETM C MCIOJB30BaHUEM ammapara ajireopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUY U TPpAPUKH:

CTpPOUTh TpaduKH KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKIIHIA;

CTPOMTh TE€OMETpUYEeCKMe O00pa3bl ypaBHEHUHW W  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOZIHO  ONEPUPOBATH MOHATUSMHU: TpaQUKA  TPUTOHOMETPUYECKHUX
dynxumi;

OPUMEHATh (YHKIUM i1 MOJEIMPOBAHUA U HCCICIOBaHHS pealbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4ecKOro aHajamn3a:

UCIOJIb30BaTh MMPOU3BOJHYIO I UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaHOOJbIlIEe U HAUMEHbIIIEEe 3HaYeHN ()YHKLIIMH HEMPEPhIBHOW Ha
OTpE3KE;

WCIIOb30BaTh MPOW3BOAHYIO JUIA HAXOXKJICHUS HAWIy4dIIEro pEelIeHUs B
OPUKJIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHX, 3ajadax, Ui
OIpeNieJICHUs] CKOPOCTM W YCKOpPEHHMs Hpollecca, 3aJaHHOro (opMyJIod WM
rpadukom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEpPBOOOpa3Has, OMpEIeIEHHBIHI
MHTErpajl, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUIA M BBIYUCIATH
uHTerpani no ¢popmyne Hetorona-JleitOnuiia;

HaXOJUTh TUIOUIAIH IUIOCKUX PUTYP U O0BEMBI TEJ C MOMOIIbIO HHTErpaa;

MMETh IPEACTABICHUE O MAaTEMAaTHMYECKOM MOJEIMPOBAHUU Ha NPUMEDPE
cocTaBlieHUs TU(PPepeHINaTbHBIX YPAaBHEHU;

pemarh NPUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-Y)KOHOMHUYECKOIO M
(pu3nyecKoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaI3a.



TEMATHNYECKOE INTAHUPOBAHUE

10 KITACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpPOrpamMMbl Bcero Konrpoameie | Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypent
MHO0K€eCTBO JE€HCTBUTENBHBIX YHCET.
1 MHorousiensl. PannoHaibHble ypaBHEHUS U 24 )
HepaBeHCTBA. CHCTEMBbI JIMHEMHBIX
YpaBHEHHI
) Oynkuuu U rpaduku. CreneHHast QyHKIUS ¢ 12 |
LETbIM [TOKa3aTesIeM
3 ApudmeTnueckuil KOpeHb N-0il CTENEHU. 15 1
WppanmonanbHbie ypaBHEHUS
4 [TokazarenpHas Qynkius. [lokazaTenbHbIe 10 1
ypaBHEHUS
5 Jlorapudmuyeckast GyHKIHS. 13 |
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpuueckue BbIpaKEHUS U ) 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepsiBubie pynkuuu. [Iponszsognas 20 1
9 [ToBTOpeHue, 060061IEHNE, CUCTEMATH3 AT 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KITACC

KoanuectBo yacos JIeKTPOHHBIE
No HaunMeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMmbl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypes
| UccnenoBanue GyHKIUN € TOMOIIBIO 2 )
IIPOU3BOJHOMN
2 [TepBooOpa3Has U UHTErpal 12 1
3 I'paduku TpuroHoMeTpuyecKux GyHKIHH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonansHble, OKa3aTeIbHbIE U 24 |
norapu(pMUYecKre HepaBeH CTBA
KommuiekcHble uncna 10 |
6 HarypanbHble u nienplie uncna 10 1
Cucrembl pallMOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX 12 1
YPaBHEHUI
8 3aja4yu ¢ mapameTpamu 16 1
9 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontponsupie | Ipakruaeckne flll’.y‘leHl/lH sﬁl?aI;OBaTeﬂbele
padoThI padoThI pecypent
| MHOXecTBO, Onepaluy HaJ MHOKECTBAMU |
M UX CBOMCTBA
2 Juarpammbl Ditnepa-Benna 1
3 [IpumeHenne TeoOpeTHKO-MHOKECTBEHHOT O |
amnmapata JiIsl peIieHus 3a/1a4
PannonanpHbie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC APOOH, ITPOICHTHI, 1
OCCKOHEUHBIC TIEPHOINYECKUE TPOOH
Panmonanpabie uncina. OOBIKHOBEHHBIE H
5 JeCSITUYHBIE APOOU, TPOIIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUYECKUE TPOOH
6 [Tpumenenue npoOeii U MPOIIEHTOB J1JIst 1
pELIeHHs TPUKIIAIHBIX 3a0a4
. [Ipumenenune apooOeit ¥ MPOIEHTOB JJIS |
peuIeHust MPUKIaIHbIX 3a/1a4
2 JleficTBUTEIbHEIC YKCiIa. PalinoHaIbHEIC B |
WppalloHaJIbHBIE YUCTIA
9 ApudmMeTnueckue oreparuu ¢ )
JEeHCTBUTEILHBIMHU YU CIIAMU
10 Monynb 1eCTBUTENBHOIO YUCIA U €T0 |

CBOICTBa




11

[TpuOmxEHHBIC BRIYMCIICHUS, TTPaBUIa
OKpYTJICHUS, MPUKUJKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE€ METO/IBI PEIICHUS IEJIBIX U
JIpOOHO-pAllMOHATBHBIX YPAaBHEHHH U
HEPaBEHCTB

13

OCHOBHBIC METO/IbI PEIICHHUS IENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIENbIX U
JpoOHO-palliOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

15

MHorousieHbl OT OJJHOM NEePEMEHHOM.
JleneHne MHOro4jieHa Ha MHOTOYJICH C
octatkoM. Teopema besy

16

MHOTro4JIeHBI C eNBIMU KO3 PHUIIuEeHTaMU.
Teopema Bueta

17

Pemenue cucrem JIMHEHHBIX ypaBHEHUI

18

Pemenue cucrem NMMHEHHBIX ypaBHEHHM

19

Marpunia cucTeMbl TMHEWHBIX YPABHEHUN.
OnpenenuTens MaTpULbl 2X2, €ro
r€OMETPUYECKUNA CMBICI U CBOMCTBA;
BBIYKCIIEHUE €TI0 3HAUECHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
r€OMETPUYECKUNA CMBICI U CBOMCTBA;
BBIYUCIICHHE €70 3HA4ECHUS

21

[Ipumenenue onpenenuTets s PeleHus
CUCTEMBI JINHEUHBIX YPAaBHEHUN




22

Pemenue npukiagHeIX 3a7a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEUHBIX YPABHEHUI

23

Pemenne npukiaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

24

Kontponbshas padota: "PanmonanbHeie
ypaBHEHHUs M HepaBeHCTBA. CHcTeMbl
JIMHENHBIX ypaBHEHUN"

25

@yHKLHSA, CIIOCOOBI 3aAaHUSI PYHKLUU.
B3aumno o6patHbie pyHkunu. Kommnosumus
byHKIIUH

26

I'paduk pyHKIIMH. DIIeMEHTapHBIE
npeoOpa3oBaHus rpaduKoB GyHKITHI

27

O6macth onpeneneHus 1 MHOKECTBO
3HaueHui pynkuuu. Hymu pyHkuumu.
[IpomMexxyTKH 3HaK MMOCTOSIHCTBA

28

YérHbie u HeUETHBIE (DYHKIINU.
[lepuonnueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTHU (hYHKIIHH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonbiiee 1 HauMeHblIEE 3HAUEHUE
(YHKIMM HA TPOMEXYTKE

30

JluHelHas1, KBaJpaTHYHAS U IPOOHO-
nuHelHas QyHKIUU

31

DJIeMEHTapHOE UCCIIEA0BaHUE U
[IOCTPOEHUE TPaPUKOB ATUX (PYHKIIHHI

32

DJIeMEHTapHOE HCCIIeA0BaHUE U
MOCTPOEHUE TPAPUKOB ITUX (DYHKITHIHA

33

CreneHb ¢ IeapIM IoKa3aTeneM. bruHoM




HrroTona

CreneHp ¢ OEIbIM ITOKa3aTelaeM. buHoM

34 HeroToHa
CreneHHast yHKIHS ¢ HATYPaJIbHBIM U

35 LIeTIbIM TTOKa3aTesieM. E€ cBolicTBa 1
rpaduk

36 KonTtponbHas pabora: "Crenennas
¢ynkuus. E€ coiictBa u rpauk”

37 ApupmeTnueckuii KOpeHb HaTypaabHON
CTEIIEHU U €r0 CBOWCTBA

13 ApudmeTnueckuil KOpeHb HaTypaJIbHOM
CTEIEHU U €T0 CBOMCTBA

19 [IpeoOpa3oBaHMsI UM CIOBBIX BEIPAKCHHH,
COZEpXKAIIMX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJEpKAIINX CTENIEHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHU,
COJEpKAILUX CTEIIEHU U KOPHU
Hppanuonanbaslie ypaBHeHUs. OCHOBHBIE

42 METOABI PELIEHUS UPPALMOHATIBHBIX
YPaBHEHUI
Hppanuonanbasie ypaBHeHUs. OCHOBHBIE

43 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
WppannonaneHbie ypaBHeHHs. OCHOBHBIE

44 METO/bl PELICHUSA UPPALMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE TTEPEXO/ABI B PEILICHUHT




HMpPALMOHAJIbHBIX YPABHEHU I

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

46 HppalMOHANIBHBIX YPaBHEHUH

47 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUH
WppallMOHAJILHBIX YPaBHEHUH

43 PaBHOCUITbHBIE TEPEXO/IBI B PEIICHUH
HppallMOHANBHBIX YpaBHEHUH
CpoiicTBa 1 rpaduk KOpHS N-0i cTereHu

49 KaK QyHKIIUU OOpaTHOM CTEIEeHH C
HaTypajbHbIM I1OKA3aTEIEM
CpoiicTBa 1 rpaduk KOpHS N-0i CTEreHU

50 Kak (yHKIIMH 0OPaTHON CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM
Kontponbsnas pabota: "CpoiicTBa 1 rpaduk

51 KOpHs n-0il crenenu. MppaunonaasHbie
ypaBHEeHHS"

5 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM U
e€ CcBOMCTBA

53 CrereHb ¢ pallMOHAJIBHBIM MTOKa3aTeJIeM U
e€ cBOMCTBA

54 CrerieHb ¢ pallMOHAJIBHBIM MTOKa3aTeJIeM U
€€ CBOMCTBa

55 [TokaszatenbHas GyHKIUS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUT JJIs
peLIeHNs] ypaBHEHU I

57 Hcnonw3oBanue rpaduka GyHKIUU IS

pelIeHns ypaBHEHUM




[Toka3arenbubie ypaBHeHUsl. OCHOBHBIE

58 METO/bI PEIICHUS TOKA3aTeNbHBIX 1
YpaBHEHHI
[Toka3arenbubie ypaBHeHUs1. OCHOBHBIE

59 METO/bI PELIEHUS 10KA3aTENbHBIX 1
YpaBHEHHI
TToxazarenpHble ypaBHeHN 1. OCHOBHEIE

yp

60 METO/Ibl PEIICHUS MOKa3aTeIbHbIX 1
ypaBHEHUM

61 Kontponbhas pabota: "Iloka3atenbHas |
¢yukuus. [lokazarensHbie ypaBHeHus"

62 Jlorapudm umcna. ColicTBa Jiorapudma 1

63 Jlorapudwm uncna. CoiicTBa jorapudma 1

64 Jlorapuwm uncna. CoiicTBa norapudma 1

65 E€CATUYHBIE U HATYPAJILHBIE JJOrapu(PpMbl 1

Ty
66 €CATUYHBIE U HATYPaAJILHBIE JJOrapu(GpMbI 1
y

67 [IpeoOpa3zoBaHue BHIpaKECHHH, COIAEPIKAIINX |
sorapu (™Mbl

68 [IpeobpazoBaHue BbIpaXKEHUH, COEpPIKAILIUX |
norapu (Mol
IIpeoOpaszoBaHue BEIpaKEHUH, COLEPKALUX

69 ’ 1
Jorapu Ml
Jlorapudmuueckas GpyHKIus, €€ CBOUCTBA U

70 ’ 1
rpaduk

71 Jlorapupmuyeckas GyHKIMs, €€ CBOMCTBA U |
rpaduk
Ucnonb3oBanue rpaduka GyHKIAN IS

72 b |

peleHrs ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIIMH 171

73 peLIeHNs] ypaBHEHUI
Jlorapudmuueckre ypaBHeHus. OCHOBHbIE

74 METO/IbI pEeIIEeHHs JIOrapu PMUUECKIX
YPaBHEHHI
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl PeIIeHus Jorapru(PMUIECKUX
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusl. OCHOBHbIE

76 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YPaBHEHHI

77 PaBHOCHIIBHBIE ITEPEXOMBI B PELICHUN
Jorapu()MUUYECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLIEHUN
Jorapu(pMUYECKUX YpaBHEHUM

79 Kontponbshas pabota: "Jlorapupmudeckas
¢bynkuus. Jlorapupmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOT'O apryMeHTa

21 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHCIIOBOIO apryMeHTa

%) ApKCHHYC, apKKOCHHYC U apKTAHI'€HC
YHCIIOBOI'O apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,

84 OIpEEIIEHNE TPUTOHOMETPUUECKUX

(YHKIMI 91 CIOBOTO apryMeHTa




Tpuronomerpudeckast OKpy>KHOCTb,

85 OMpeIeJIEHUE TPUTOHOMETPUUECKUX 1
(YHKIMI YU CIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUUYECKHE (HOPMYITBI 1

90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAXEHUN

91 ITpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKEHU

9 [IpeobpazoBaHue TPUTOHOMETPUUECKHX 1
BBIpaXEHUN

93 ITpeoGpa3oBaHre TPUTOHOMETPUUECKUX )
BBIPAKEHU

94 Pemenne TpuroHomMeTpUUECKNX ypaBHEHUI 1

95 Pemenne TpuroHOMETpUYECKUX yPaBHEHUN 1

96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

97 Pemenne TpuroHOMETpUUECKUX yPaBHEHUI 1

98 Pemienrie TpUrOHOMETPUUECKUX YpaBHEHUM 1

99 Pemenne TpuroHOMETpHYECKUX yPaBHEHUI 1

100 Pemiennie TpUroHOMETPUUECKUX YpaBHEHUM 1
KonTtponbeHas pabora:

101 "TpUrOHOMETPUY ECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE YpaBHEHUA"

102 [TocnenoBateabHOCTH, CIOCOOBI 3aJaHUS 1

nocienoBaTelbHOCTEN. MeTon




MaTeMaTH4YeCKON MHAYKIIUU

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 noclenoBaTenbHocT. cTopus ananvsa
0OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpudeckas nmporpeccus

106 beckoneuHo yObIBaromias reoMeTpruieckas
nporpeccus

107 Cymma 6eckoHeuHO yObIBaroIel
re€OMETPUYECKOM ITPOrPECCUH

108 JIMHENHBIN U 3KCHOHECHITUAIIBHBIN POCT.
Yucino e. DopMyia CIOXKHBIX MPOIIEHTOB

109 JIuHEelHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Uucno e. Dopmyina CIOKHBIX TPOLIEHTOB

110 Hcnonb3zoBaHue Nporpeccuu AJis pereHus
peasIbHBIX 3a7a4 NPUKJIAJHOTO XapaKkTepa

11 KonTponpHas pabora:
"[TocnenoBaTenbHOCTH U porpeccun”

112 HenpepsiBHbIE pYHKIIMM U UX CBOICTBa

13 Touka pa3pbiBa. ACUMIITOTHI rpauKOB
GbyHKIUH

114 CaoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTon UHTEpBaJIOB AJIs PEILIEHUS

HEpPaBEHCTB




MeToa UHTEPBAIIOB JJIs PEIIEHUS

117
HEpaBEHCTB

118 MeTon UHTEpBaIOB AJIs PELLIEHUS
HEPaBEHCTB

119 [IpumeHeHue CBOWCTB HENMPEPHIBHBIX
(byHKUMIA 1151 pelieHus 3a1au

120 [IpumeHeHne CBOMCTB HENPEPbIBHBIX
(GyHKUMH 1181 pelieHns 3a1a4y

epBasi ¥ BTOpast MPOU3BOJHBIE (PYHKIIUU

121 I1

122 Onpenenenue, reOMETPUYECKUI CMBICTT
MPOU3BOTHOU

123 Omnpenenenue, GU3NIECKUI CMBICIT
MPOU3BOIHOMN

124 VYpaBHEHUE KacaTeIbHOI K TpaduKky
GbyHKIIUN

125 YpaBHEHUE KacaTeIbHOI K TpaduKy
byHKIIH

126 [IponzBoaHbIE 2JIEMEHTAPHBIX (QYHKIIUI

127 IIponsBoaubie 31eMEeHTAPHBIX (HYHKIUH

y

128 [IpousBoaHas cymMMbl, IPOU3BEAECHUS,
YaCTHOTO U KOMIO3UIIUU (YHKIIHIA

129 [IponsBoaHasi CyMMBI, IPOU3BEIEHUS,
YaCTHOTO U KOMIO3UIIUU (DYHKIIHIA

130 [IponzBogHast CyMMBI, IPOU3BEIEHUS,
YacCTHOTO U KOMIIO3ULIUU (PYHKIIHH

131 Kontponbsnas padora: "IIpouszBognas"

132 [ToBTOpEHue, 0600IICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHusa"
133 [ToBTOpeHue, 00001IeHNE, CUCTEMATU3ALIUS

3HaHui: "OyHkuun" !
134 Htorosas koHTpoJbHas paboTa 1 1
135 HToroBast KOHTposIbHAs paboTa 1 1
136 [ToBTOpEeHuE, 0600IIEHIE, CHCTEMATH3AIUS |

3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

IIpumeHenue Ipou3BOIHOMN K
UCCIIEZIOBaHUIO (DyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHue Mpou3BOHON K
uccliefIoBaHuI0 QyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumenenue npou3BOIHON K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

IIpumeHnenne nponu3BOIHON K
uccienoBaHui0 GyHKINUNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHenue npou3BOIHOMN K
UCCIIEI0BAaHUIO (DyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHue Mpou3BOAHOMN K
ucclieIoBaHUI0 QyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaVMEHBIIEro 3Ha4E€HHUsI HENPEPbIBHON

(GyHKIIMM HA OTpe3Ke

Haxoxnenue HanboNbIIETO U




HAUMEHBIIIEr0 3HAYEHUS HEePEPHIBHON
(GyHKLIMU HA OTpe3Ke

Haxoxnenne HanOoNbIIErO U
HaWMEHBIIIErO 3HAYCHUSI HETIPEPHIBHOU
GyHKIIMK HA OTpE3Ke

10

HaxoxneHue HauboIbIIero u
HaWMEHBIIIErO 3HAYCHUSI HETIPEPHIBHON
GbyHKIMK HA OTpe3Ke

11

Haxoxnenne HanOOIBIIETO U
HAaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHOU
(GYHKIMU Ha OTpE3Ke

12

Haxoxenue HanOobIIero u
HAMMEHBIIIEr0 3HAYCHHS HEPEPhIBHON
(GYHKIIMU HA OTPE3Ke

13

IIpumenenne nponu3BOIHOM 1JIs
HAXOXKJEHUS HAMJTYYLIero pelieHus B
MPUKIIAIHBIX 3a/1a4ax

14

[IpuMeHeHu e MPOU3BOIHOM IS
HaXO0KJICHUSI HAWJTY4YIIEro peieHus B
MPUKJIAJIHBIX 3a/lauyax

15

[IpuMeHeHu e MPON3BOIHON I
ONPENEIICHUS] CKOPOCTU U YCKOPEHHUS
mpoiiecca, 3aJJaHHOro (HOpMyYJIOi Hin
rpadukoM

16

[TpumeHeHre NPOU3BOAHOM JJIs
OIPE/ENEHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3ajaHHoro Gopmymoi uim
rpadukomM




17 Kommosunus ¢yHKIum

18 Komnosunus GyHkunii

19 Kommnosumus GpyHkumii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPIMHATHOM MJIOCKOCTH

21 ['eomerpuyeckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MIOCKOCTH

2 KonrtponpHas pabora: "Mccnegoanue
(GYHKIIUN ¢ TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPa3HBIX

24 [TepBooOpa3HbIe AIEMEHTAPHBIX (PYHKITUH.
[TpaBriTa HaXOXKACHUS TIEPBOOOPAZHBIX

25 [TepBooOpa3HbIe 3JIeMEHTAPHBIX (PYHKITUH.
[TpaBua HaX 0K IEHUS TTEPBOOOPAZHBIX

26 WHuterpan. I'eomeTpruuecKuil CMbICI
UHTErpasa

7 Brraucnenue onpenenéHHOro HHTerpaia
no popmyne Herorona-JlelOnuna

)8 Brruncnenue onpeaenéHHOro HHTerpajia
no popmyne Herorona-JIeliOHuma

29 [TpumMeHeHne HHTErpaia JUIsl HaX 03K CHHS
IUIOIIAeH MIIOCKUX QUryp

30 [TpumMeHeHne HHTEerpaia JUIsl HaX 03K CHHS
00BHEMOB r€OMETPUUECKUX Tl

31 [Tpumeps! pemeHuit nudepeHImanbHbIX

YpaBHEHUI




[Tpumepsl penreHuit 1udhepeHInanbHBIX

32 .
ypaBHEHU I
MaremaTtndyeckoe MOeIUPOBaHHE

33 peanbHBIX MPOLECCOB C TOMOIIBIO
mudepeHInaIbHBIX YPaBHEHHH

34 KontponwsHas pabora: "[lepBooOpa3Has u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

16 Tpuronomerpudeckne QyHKINU, UX
CBOIiCTBa U rpaduKu

37 Tpuronomerpuueckue QyHKIHH, UX
CBO¥CTBa U rpaduku

18 Tpuronomerpudeckrne QyHKINU, UX
CBOIiCTBa U TpaduKu

19 TpuroHomerpuueckue QyHKIHH, UX
CBO¥icTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OTb60p KOpHEW TPUTOHOMETPHUECKUX

42 YPaBHEHUM C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU

43 OT100p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHHI C TOMOIIbIO




TPUTOHOMETPUYECKON OKPYKHOCTU

Pemenune TpUroHOMETpUYECKHUX

44
HEPaBEHCTB

45 Perienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Perienne TpuroHoMeTpUYECKUX
HEpaBEHCTB

47 Pemienne TpUroHOMETpUYECKUX
HEPaBEHCTB
Kontponenas pabora: "I'padpuku

48 TPUTOHOMETPUUYECKUX PYHKIIHM.
Tpuronomerpruyeckne HepaBeHcTBa "

49 OCHOBHBIE METOABI PELICHMUSI
IIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeNIbHbIX HEPABEHCTB

51 OCHOBHbIE METOABI PELICHUS
MOKa3aTeNIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELICHUS
IIOKA3aTEJIbHBIX HEPABEHCTB

53 OCHOBHbIE METOABI PELICHUS
Jorapu(pMUYECKUX HEPaBEHCTB

54 OCHOBHbIE METO/BI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELICHMUSI
Jorapu(pMUIEcKUX HEPaBEHCTB

56 OCHOBHbIE METO/BI PELICHUS

norapu(MUYECKUX HEPABEHCTB




OcHOBHEIE MCTO/IbI PCIICHUSA

> UppaloHaJIbHbIX HEPABEHCTB
58 OCHOBHBIE METOABI PELICHMUSI
UpPpaLMOHAJIBHBIX HEPaBEHCTB
59 OCHOBHBIE METOABI PELICHUS
UppaloHaJIbHBIX HEPABEHCTB
60 OCHOBHbIE METOABI PELICHUS
UpPpaLMOHAJIFHBIX HEPAaBEHCTB
61 ['paduueckrie METONIBI peleHus
UppalOHATIbHBIX YPaBHEHUN
62 I'paduueckre MeToIbl peleHus
UppaloHaJIbHbIX YPaBHEHUN
63 I'pacdmueckrie METOIBI pEIICHUS
MOKa3aTeNbHbBIX YpaBHEHUI
64 ['paduueckrie MeTONIbI peleHus
MOKa3aTeNIbHbIX HEPABEHCTB
65 I'papuueckre MeTobl peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 ['paduueckrie METONIBI peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 I'paduueckue MeTobl peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
I'paduueckre MeToIbl peleHus
68 MOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX
YpaBHEHHI
['paduueckrie METONIBI peIIeHUs
69 MOKA3aTENbHBIX U JIOTapr(PMUIECKIX

YpaBHEHUI




70

I'pacdmueckrie METOBI peIICHUS
MOKA3aTeNIbHBIX U JIOrapu hMUICCKIX
HEPaBCHCTB

71

I'padmueckre METOIBI peIICHUS
MOKAa3aTeIbHBIX U JIOTapH (PMHUUSCKHUX
HEPaBCHCTB

72

KontponesHas pabota: "UppanuoHaiabHbIe,
IIOKa3aTeNbHbIe U JlorapudmMudeckue
HepaBeHCTBA"

73

KommiekcHble uncia. Anredpanyeckas v
TpUTOHOMeETpuYecKas GOopMBbl 3alKcu
KOMIUIEKCHOT'O YHCIa

74

KomruiekcHble uncia. Anredpandeckas u
TpUTOHOMETpUYecKas GOpPMBbI 3amKcu
KOMIIJIEKCHOI'O YK ClIa

75

ApudmeTrueckue oneparuu ¢
KOMIIJICKCHBIMH YHCJIaMHU

76

Apudmernueckue oneparum ¢
KOMITJICKCHBIMH YU CIIaMH

77

N300parkeHrne KOMIUIEKCHBIX YHCEN Ha
KOOPIMHATHOM MJIOCKOCTH

78

I/I3o6pa>KeHHe KOMIUICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YKClia

80

®dopmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJIEKCHOT'O Yucia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX UM CCJI IJIA




pemeHus: GU3NYECKUX U TEOMETPUIECKUX
3a1a4

KonrtponwsHas padora: "KomrmiekcHbie

82 |
qrcia

83 HatypanbHble U 1ienble uncia

84 HatypanbHble 1 Lienble yncia

85 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
LEJIbIX YHCeT

26 [TprMeHeHu e NPU3HAKOB JEIUMOCTH
LEJIBIX YHCET

%7 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
nenbix yucen: HOJl u HOK

28 [TprMeHeHue NPU3HAKOB JEIUMOCTH
uenbix ynucen: HOJl u HOK

29 ITprMeHeHn e NPU3HAKOB JEIMMOCTH
LEJIBIX YMCEN: OCTATKU 110 MOLYJIIO

90 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
LEJNIbIX YHCeJ: OCTaTKU MO0 MOIYJIIO
[TprMeHeHu e NpU3HAKOB JEIUMOCTH

91 LEeNbIX YKcen: anroput™ EBkiuaa nis
peleHus 3a1a4 B LeJIbIX YHcIax

9 KonTponbnas pabora: "Teopus mensix
yucen"
Cucrema v COBOKYITHOCTDh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94 CucreMa 1 COBOKYIIHOCTb YPaBHEHMII.

PaBHOCHUIBLHBIE CHCTEMBI H CHCTEMBI-




CIICCTBUS

95 OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIIBHBIX YPaBHEHUI

OCHOBHBIE METO/BI PELICHHS CUCTEM U
96 COBOKYITHOCTEN MpPaLIUOHAIBHBIX
YpaBHEHUM

OCHOBHBIE METO/BI PELIECHUS CUCTEM U
97 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
98 COBOKYIMHOCTEMN MOKa3aTeIbHbIX
YpaBHEHUI

OcHOBHEIE MCTOABI pECHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapupMu4ecKux
YpaBHEHHI

OCHOBHBIE METO/IbI PELICHUSI CHCTEM U
100 COBOKYITHOCTEH JTorapu(pMHy ecKuX
YpaBHEHUI

IIpumeHeHue cucTeM K pelieHuIo
MaTeMaTUYECKUX 3aJa4 U 3a1a4 U3

101 pa3InyHbIX o0sacTell HAyKU U peabHOU
JKU3HH, THTEPIPETALMS 1OJTYIEHHBIX
pE3yJIbTaTOB

[TpuMeHeHue CHCTEM K PEIIEHUI0
MaTeMaTUYECKUX 3a/1ay  3a]1a4 U3

102 pa3IMyHbIX 00JIacTel HAYKU U peajibHON
JKU3HH, UHTEPIPETALMS MTOTYYEHHbBIX
pe3yIbTaToOB




103

ITprMeHeHnEe HEPABEHCTB K PELLIEHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3NIMYHBIX oOsacTeil HAyKu U peaJbHOU
JKU3HHU, HHTEPIPETALMS MOTYYEHHBIX
pe3yJIbTaTOB

104

KontponbeHas pabora: "Cucremsl
palnMOHaIbHBIX, UPPALIMOHATBHBIX
[IOKa3aTeJIbHBIX U JIOrapu(pMUUYECKUX
ypaBHeHUI"

105

PanyonanbHbie YpaBHCHUA C TapaMCTpaMH

106

PanmonanbHble HEPaBEHCTBA C
napaMeTpaMmu

107

PanmonanbHble cCCTEMBI € TapaMeTPaMU

108

HppannoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMHu

109

WNppanmoHansHbIe CUCTEMBI C
rapaMeTpaMmu

110

[Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111

IToka3zaTenbHbIE CHCTEMBI C nmapamMeTrpamMu

112

Jlorapudmunueckue ypaBHeHUs,
HEPaBEHCTBA C IapaMeTpPaMHu

113

JlorapudmMuyeckne CUCTEMBI C
napaMeTpaMu

114

TpuroHomerpuyeckrue ypaBHEHUs ¢
napameTpaMu

115

TpuroHomerpuyeckrue HepaBeHCTBa C
napaMeTpaMu




116

TpUTrOHOMETPUYECKIE CUCTEMBI C
napaMerpaMu

117

ITocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJEIIEH PeabHbIX
CUTYaLIMi1 C IOMOIIBbIO YPABHEHUH C
napamMeTpaMu

118

[Toctpoenue u ucciaenoBanme
MaTeMaTUYECKUX MOJelell peabHbIX
CUTYaIU# C MIOMOILBIO CUCTEM YPaBHEHHIMA
C mapameTpamMu

119

[TocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOAeel peaabHbIX
CUTYalMi C TOMOLIBIO CUCTEM YpaBHEHUI
C mapaMeTpaMu

120

KontponsHas pabora: "3amaun ¢
napameTpaMu"

121

[ToBTOpenue, 0000MICHNE,
cucTeMartu3anus 3HaHui: "YpaBHeHUs"

122

[ToBTOpeHue, 0600IICHHE,
cucteMaTu3aius 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 00006IICHNE,
CHUCTEMaTU3alMs 3HaHW: "Y paBHEHUS.
Cucrems! ypaBHeHUR"

124

[ToBTOpeHue, 0000IICHHE,

cucteMmaTu3anus 3Hanui: "HepaBencrpa'

125

[ToBTOpenue, 06006IICHKE,

n

cucremaTu3anms 3HaHui: "HepaBeHcTBa

126

[ToBTOpeHue, 0000IICHHE,




cuctematu3anus 3HaHui: "HepaBenctpa"

[ToBTOpenue, 0600IICHKE,

127 cuctematu3anus 3HaHui: "[IponsBoaHas u 1
eé npumenenue"
[ToBTOpeHue, 0000IICHKE,
128 cucremaTuzanus 3Hanuii: "IIponsBogHas u 1
eé npuMeHeHue"
[ToBTOpenue, 00006IICHNE,
129 cucremaTtuzanus 3Hanuii: "IlpousBognas u 1
eé npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,
130 cucrteMmaTu3anus 3HaHui: "MHTEerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 0600IICHNE, 1
cucrtemaTu3anus 3Hanuil: "OyHkuun"
132 [ToBTOpeHue, 0000IICHHE, 1
cucTemMaTu3anus 3Hanuil: "Oyuxuun"
133 [ToBTOpeHue, 0000IICHHE, |
cuctemaTtu3anus 3Hanuil: "OyHkuun"
134 Hrorosasi KOHTpOJIbHAS paboTa 1 1
135 Hrorosast KOHTpoJbHAs paboTa 1 1
136 [ToBTOpeHue, 0000IICHHE, 1
cHCTeMAaTH3alis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET






