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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «Anrebpa W Havaga MaTEMAaTHYECKOTO aHAIN3a» SIBISETCS
OJTHUM W3 HauOoJiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOIero oOpa3oBaHHS,
MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00ECIeUnBACT MHCTPYMEHTAIBHYIO 0a3y s
M3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (popmMupyer
JIOTUYECKOe U abCTPaKTHOE MBIIIICHHE O0YJaroMIMXCsl Ha YPOBHE, HEOOXOIMMOM
JUIST OCBOCHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U JIPYTUX
TUCIMIUTMH. B pamMkax maHHOTO y4eOHOTO Kypca OOydYaromuecs OBJa/IeBarOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
TOCTIDKEHUS B MaTeMaTHIecKoi popme.

VYyebHblli Kypc anreOpsl U Hayajg MaTEMaTHYECKOTO aHajiu3a 3aKjablBacT
OCHOBY IS YCIEIIHOTO OBJQJCHUS 3aKOoHAMU (HU3UKH, XUMHUH, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHITUN Pa3BUTHS YKOHOMHUKH M OOIEC TBEHHOM JKHU3HH,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIONB30BaTh WX IS JAJbHEUIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM JXKM3HU. B TO ke Bpems OBlajieHHe aOCTPaKTHBIMH W JIOTHUECKH
CTPOTHMH KOHCTPYKIMSIMH ajreOpbl W MaTeMaTHYeCKOro aHalnu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JTOKa3bIBATh
YTBEP)KIICHUS C TIOMOIIBI0 WHAYKIIMU M PacCy’KIaTh JCTyKTUBHO, MCIOJIb30BATh
00001IeHHe W KOHKpETH3alluio, aOCTparupoBaHME U aHAIOTHIO, (opmMupyer
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHHE.

B xone msyuenus ydebHOro Kypca «Anrebpa M Hadajla MaTeMaTHYECKOTrO
aHanM3a» OOYYArOIIMECs IMOJYYarOT HOBBIH ONBIT PEHICHUS MPUKIATHBIX 3a7ad,
CaMOCTOSATEILHOTO TIOCTPOCHHS MAaTEeMaTHYECKUX MOJIEICH pealbHBIX CHUTYaIIHH,
WHTEPIpETAllMd  TIONYYEHHBIX  PEIICHWH, 3HAKOMITCS €  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE, HAyKEe M HUCKYCCTBE, C
BBIJAIONITUMHUCS MaTEMAaTHICCKUMH OTKPBITHSIMU M KX aBTOPAMH.

YueOHbIli Kypc 00JagacT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TMOTCHIIUAIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 Yy4eOHBIH Marepuas, CIoCOOCTBYIOIIHMA
(GbOpMHpPOBAaHMIO HAYYHOTO MHPOBO33PCHHUS, TaK U 4Yepe3 cruerudpuky ydeOHOU
NEATEIbHOCTH, TpPeOyIoell MPOJODKUTEILHON  KOHIICHTPAllUd  BHUMAHWSI,
CaMOCTOSATCITLHOCTH, AKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJIYYCHHBIN
pe3ynbTar.

B ocHoBe wmetomuku oOydeHusl anreOpe W HadajlaM MAaTeMaTUYeCKOTo
aHaJIHM3a JISKUT JACSTEIHbHOCTHBIN MPUHITAIT 00yYEHUS.

B crpykrype yueOGHOro kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHallM3a» BbIICTICHBI CICAYIONINE COAepXKaTelIbHO-METOANYecKne TuHUM: «Yncna
U BBIUKCIICHUS», « DYHKIIUN U rpadukm», «YpaBHCHHUS U HEpPaBEHCTBa», «Hauaia
MaTEeMaTU4YecKOro aHanm3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIC



COJIEPKATEIbHO-METOANUECKUE JIMHUM M3Yy4YaloTCsd Ha TMPOTSHKEHUU JIBYX JIET
oOydeHHs HAa YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO IOTIOHSS
JpyT Opyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEeMaMH W paszenamu. JlaHHBIH
y4eOHBbII KypcC SBISIETCS MHTETPATHUBHBIM, IOCKOJIBKY OOBEIUHAET B cebe
COJIep)KaHNe HECKOJIbKUX MAaTEMaTHYECKUX AUCIUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHUS, MAaTEeMATHUYECKUN aHallu3, TEOPHS MHOXECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo mepe Toro kak oOyuwaromrumecs OBIAAEBalOT BcE Oosee
HIMPOKUM MAaTEMATHUYECKHUM alllapaToM, y HUX MOCIEA0BaTeIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHME CTPOUTh MATEMATHUYECKYI0 MOJENb pealbHOU
CUTYallUH, IPUMEHATh 3HAHUS, TIOJyYeHHbIE TIPU U3yUYE€HUH Yy4eOHOro Kypca, AJis
pelIeHusi CaMOCTOATEIHHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopeprkaTeabHO-MeTOAMYECKass JTUHUA «YKclia U BBIYMCICHUS» 3aBepIIacT
dbopMHpOBaHrE HABBIKOB MCMOJIB30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaToO Ha YpOBHE OCHOBHOrO 001ero oopazoBanus. Ha ypoBHe cpennero oo1iero
oOpa3zoBaHusg 0co00€ BHUMaHuE yzensercs (OPMHUPOBAHHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUN, BKJIIOYAIONUX B CE0S MCIIOJNB30BAHHUE PA3TUYHBIX
dbopMm 3amucu YHMClIa, YMEHUE JeNaTh MPUKHUAKY, BBITOIHATH MPUOTUKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHHUS, pabOTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMBbIE OOYYaroIIMMCS MHOXECTBAa HATYpaIbHBIX, METBIX,
palMoOHANBHBIX W JACWCTBUTEIBHBIX  YHCEN  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIoM u3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My creuupuyeckue 3a7adyd W ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LEJbIX YHCET, OCOOble CBOWCTBA
palMoOHANTBHBIX W HPPAIMOHANBHBIX YUCEIN, apu(PMETHUECKUE OTIepaIlui, a TaKxKe
U3BJICUCHUE KOPHS HATypajJbHOW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX HYHCEI.
bnarogapss mociieoBaTeIbHOMY pPacCIIMPEHHIO Kpyra HCHOJIb3YEMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUS JJISi PEHICHUs Pa3IMYHbIX 3a]ad
dbopMupyeTcsl TpeACTaBIeHNE O €IUHCTBE MAaTeMaTUKU KaK HayKd U €€ poid B
MOCTPOCHUU MOJIENe peallbHOTO MHpa, IMHUPOKO HCIOIB3YIOTCS 000OIIeHHE U
KOHKpETH3aIIHS.

Jluaust «YpaBHEHHS U HEPABEHCTBa» pEAU3yeTCsl Ha MPOTSHKEHUH BCETO
oOyueHHUs: Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUS, MOCKOJBKY B KaXKIOM
pasnene IIporpaMMbl TPEenyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMX 3aaad. B
pesynpraTte OOydaroluecs OBIAACBAIOT PA3IUYHBIMA METOJAMHU DIl CHHS
palMoOHANbHBIX, HPPALMOHANBHBIX, IIOKa3aTeJIbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkamx mnapamerpsl. [lodmydeHHblE yMEHHS IIHPOKO HCIONB3YIOTCA TMpU
UCCIICIOBaHUH (YHKIIMI C MTOMOIIBIO TMPOU3BOIHOMN, MPU PEIICHUH TP UKIaTHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAMOOIBIINX U HAMMEHBIITNX 3HAYCHUN (DYHKITUH.
JlanHast comeprkaTenbHasi TUHUS BKJIIOYAET B ce0s Takxke (pOpMUpPOBAHUE YMEHHI
BBIMIOJHATH  pacuéTel 1o  (opMmynaM, TpeoOpa3oBaHUS  pPaAlMOHATBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKECHUU,
coJlepKallluX cTerneHu u Jorapudmbl. braromaps u3ydeHHro anredpanyeckoro
MaTepualia  OPOUCXOJIUT  JajJbHEHIIEE  Pa3BUTHE  AJITOPUTMHYECKOrO U
aOCTPaKTHOTO MBILIUICHUSI O0yJarommxcs, (OpPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccykJieHuid, paboThl C  CHMBOJBHBIMH  (opmMamu,  MPEACTABICHUS
3aKOHOMEpPHOCTEM W 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpaBeHCTB. AureOpa
npeayaraetr d(PQPEKTUBHbIE WHCTPYMEHTHI IS PEHICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HArJsAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUUU ©W  TpaduKu» TECHO
NeperuieTaeTca ¢ JPYruMU JIMHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATENBHOCTD N3YUeHUSI MaTepuaia. M3ydyeHne CTeneHHou,
MIOKa3aTeJIbHOM, JIOrapu(PpMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, X CBOKCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIMHI [UIsl PEHICHMs 3aJad U3 JIPYTrUX y4eOHBIX
MPEAMETOB U PEATBHOM )KU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIM30M,
TaK W C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHE
yaenserca (OPMUPOBAHUIO YMEHUS BbIpaKaThb (POPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEIUYMHAMH, HCCIEAOBAaTh IMONY4YEHHbIE (YHKLIHMH, CTPOUTh HX
rpaduku. Marepuan 3Toil cofepkaTeIbHON JTMHUU HAIleJIeH Ha pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYMHAMH B
paznuyHOi (opMe: aHaTUTHYECKOM, Tpaduueckord u clioBecHoil. Ero u3yuenue
CIIOCOOCTBYET ~Ppa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIB30BAaHUIO aHAIOTHH.

CopnepxarenpHas nuHus «Hawyama maTremaTHdeckoro aHanusa» I03BOJISET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTEMAaTHYECKUX, TaK W MPUKIATHBIX 33/1ad,
JOCTYIIHBIX OOyYarouuMmcs, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTD
rpa@uKy  CIOXKHBIX (PYHKUUN, ONpENesiTh WX HauOOJbIIME W HaUMEHbIINE
3HAYEHUSA, BBIYUCIATH IUIOMAAN (UTyp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHMsl mpoueccoB. JlaHHas coaepkarenpHasl JMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHMS MATEMAaTHYECKHX MOJIEIE pEaJbHbIX CHUTYalHil,
MO3BOJISIET HAXOJUTh HaWJIyyllee pelIeHHe B NPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIrO
aHanM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
KpEaTUBHOIO MBbINUICHHS, (HOPMHUPOBAHUIO YMEHHUI pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMAaTWKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAIOT O



BBIIAIOIIMXCST PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTUS MAaTEMaTUKU Kak
HAyKH, 1 00 UX aBTOPaX.

ConeprxarenbHO-MeTOIMYECKas IMHUS «MHOXKECTBa U JIOTUKa» BKJIIOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB M MAaTeMaTUYeCKOW JOTMKU. TeopeTHko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMaTUKU
U IpejiaraloT HaumOoJiee YHUBEPCANbHBIA SA3BIK, OOBEAUHSIONIMI BCE pa3eibl
MaTeMaTUKH U €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUS B eauHoe Ienoe. lloaromy BakHO AaTh
BO3MOXKHOCTh OOyYalomeMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKU M UCIIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaxHBIM TPU3HAKOM MATEeMAaTHKH KaK HAyKH CJeIyeT MpHU3HaTh
CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHUW U CJE€JAOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMHU
MaTEMaTUYECKON JIOTHKHU CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
oOy4Jaromuxcs, NO3BOJIIET UM CTPOUTH CBOM PACCYXAEHHUS Ha OCHOBE JIOTUYECKHUX
npaBwil, POPMUPYET HABBIKA KPUTHUECKOTO MBIIIICHUS.

B yuebHoM Kkypce «AnreOpa W Hauyajga MaTeMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOIO MOJECIUPOBAHUS, KOTOPHIE IMPHU3BaHbI
cnoco0cTBOBaTh (OPMHUPOBAHHIO HABBIKOB IOCTPOCHHUS MOJENEeH peabHbIX
CUTYyallui, MCCIENOBAHMSI 3TUX MOJIEJEH C MOMOIIbIO anmapara anreOpel U
MaTEeMaTHYECKOTO aHaln3a, WHTEPIpETalliu TOJYyYeHHBIX pEe3ylbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3JeoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJb3yeTcs JUIsl pelleHHs NMpUKIaaHbIX 3anad. [Ipu
pELIEHUH  pEabHBIX  NPAKTUYECKUX  33hady  oOyyaroluecss  pa3BUBAIOT
HAOJIOATeNIbHOCTh, YMEHHWE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIIEHUS MPUKIAAHBIX 3aj]ad
OpraHu3yeTCs B MPOIlecce 3YUECHHs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATU3a».

Ha wu3yuenue yueOHOro kypca «Anredpa W Hauyajga MaTeMaTHUYECKOIrO
aHanu3a» oTBoAuTcs 272 4vaca: B 10 knacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Yucyia v BBIYUCIEHUS

Parmmonanpabie uncia. OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, MPOILICHTHI,
OeckoHeuHble Tepuoaudeckue apoou. [lpuMeneHue apoOei W MPOIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTENbHBIE 4YHMCHa. PaluMoHanbHble W HUppaAlMOHAIBHBIE YHUCIIA.
ApudmMernueckre  omepanud € JEHCTBUTEIBHBIMH  YUCIaMH.  Moaynb
JEeWCTBUTEIBLHOTO Ynciia U ero cBoicTBa. [IpubamxEéHHble BRIUMCICHUS, TIpaBUia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUIM.

Crenenb ¢ 1enbiM mnokazareneM. buHom HprooTona. Hcnosb3oBaHue
noaxosend Gopmbl 3aMUCH ACHCTBUTEIIBHBIX YUCET JUISl PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABJICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaIbHOM CTENIEHN U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiicTBa jorapudma. JlecITUUHBIE W HaTypajbHbIE
JorapuMsI.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHI€HC YHCJIIOBOTO aprymeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHT€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIACCTBEHHBbIE MPEOOpa3oBaHMs. YpaBHEHHE, KOPEHBb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHHMSI M ypaBHEHUsI-ClIeCTBUsS. HepaBeHCTBO,
pEIIEHNE HEPABEHCTRA.

OCHOBHBIE METOJIbI PELICHUS 1IEJIbIX U JTPOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHsl OT OJHOW NEPEMEHHOW. JleneHme MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH, COIEPIKAITUX CTEIIEHU U KOPHH.

HNppauunonanbHbie ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
UppaIlMOHATBHBIX YPaBHEHHM.

[TokazaTenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEILICHUS IMOKa3aTEIbHBIX

YPAaBHEHHUM.

[TpeoOpazoBanre BEIPAKEHUM, COACPKAIINX JOTAPUPMBI.

Jlorapupmuyeckue ypaBHEHMUSI. OcHOBHBIE METO/IbI pelIeHHUS
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHbIE TPUTOHOMETPUUYECKUE bopMyIIbL. [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellleHne TpUroHOMEeTpUIECKUX YPAaBHEHUM.



Pemenne cucreM nMHEWHBIX ypaBHEHWW. MaTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenutenb MaTpullbl 2X2, €ro TEOMETPUYECKUH CMBICI H
CBOMCTBA, BHIYMCIICHUE €r0 3HAUYECHUS, MPUMEHEHUE OMPENeNUTeNs sl PEUICHU s
CUCTEMBbl JIMHEWHBIX ypaBHEHMW. PemieHue MNpUKIagHbIX 3a7a4 C IMOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHuW. lcciienoBaHue NOCTPOCHHOW MOJEIU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHre MaTEMATUYECKUX MOJIENIEW PEaJbHOW CUTyallMd C MOMOULIBIO
YpaBHEHUII U HepaBeHCTB. [IpruMeHeHHWe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJlad W3 Pa3jIMYHbIX OOJacTell HayKu W peanbHOU
KU3HU.

DOyHkuuu ¥ rpapuku

®yHkusA, crnocoObl 3anaHus (yHKUMH. B3aumHO oOpaTHbIe (YHKIHUU.
Komnoszummst pyukmuit. ['paduk  dyHkuun. DneMeHTapHble TpeoOpa3zoBaHuUs
rpa¢uKoB QyHKIIHIA.

OOunacTh ompeneneHus 1 MHOXECTBO 3HaueHud (QpyHkuuu. Hynu ¢yHKOuu.
[TpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEU€THBIE PyHKIMU. [leprnonnyeckue
bynkiuu. [IpoMeXyTKM MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHHUMYMBbI
dbynkuuu. Hanbosnpiiee n HauMeHbIIee 3HaYeHUsT QYHKIIMN Ha IPOMEXKYTKE.

Jluneitnasi, kBaapaTU4Has M JAPOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOE
UCCJIEIOBAHNUE U NTOCTPOEHUE UX IPAPUKOB.

CrenenHas (yHKLIMS ¢ HATYpaJbHBIM U LIEJIbIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHA N-OM cTenmeHW Kak (PYHKIMU OOpaTHOU
CTEIEHU C HaTYpaJIbHbIM MTOKA3aTEJIEM.

[TokazatenbHast U jorapugmuyeckas (QyHKIUU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl pEHIEHUS] YPABHEHUI.

TpuroHomeTpuyeckas OKPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOIECCaX U SBICHUSAX.
['pacduixu peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCcKOro aHaJm3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHUs IOCJeIOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOn UHYKIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJEeA0BaTENbHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMaTHYECKOrO0 aHAJIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reomerpuueckas nporpeccun. beckoHeuHo yObIBaro1ast
reomerpuyeckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOIIEH IeOMeTpUYECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIUAIBHBIN POCT. Hncno e. Dopmyna CIoxKHbBIX
npoieHToB. Mcnonb30BaHWE MPOrpPecCUr Il  PELICHUS] peabHBIX —3a7ad
MPUKJIAJHOTO XapakKTepa.



HempepriBHbIE (QYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (yHKIMH HENMpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUIsl PELICHHs] HEPABEHCTB. [IprMeHEeHne CBOWCTB HENPEPHIBHBIX
(GYHKIMI U1 perieHus 3a1a4.

ITepBast u Bropas npousBojHble PyHKIMH. OnpeaeneHue, reoMeTpUIECKU 1
(buznyecKuil CMBICI MPOU3BOTHON. Y PaBHEHHE KacaTeIbHOM K TpaduKy (PYHKIIHH.

[IpousBoanble  aneMmeHTapHbIX  (QyHkumii.  [Ipoum3BogHas ~ CyMMBI,
IIPOM3BEICHUS, YACTHOTO U KOMIO3ULIMU (DYHKIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanMy HaJ MHOXECTBAMU M HX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. IIpuMeHeHHEe TEOPETHMKO-MHOXKECTBEHHOIO ammapara s
ONMCAHUs PEAIbHBIX MPOLECCOB M SBICHHUW, IPU PEIICHWM 3a7a4 W3 JIPYyTHUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTrO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KIIACC

Yucsia ¥ BBIYMCICHUSA

Harypanbaeie u nensle yncna. [IpuMeHeHne NpU3HAKOB JEIUMOCTH LENbIX
yuces, HauOonbpuil oOmmit nenurtens (mamee — HOJl) m namMmeHnbiee oOree
kpatHoe (nanee — HOK), octaTkoB 1o moyinto, anroputMa EBkiuma nist pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcHble yucna. AunreOpanyeckass U TpUTOHOMETpUUeckass (HOpMbl
3allUCU KOMIUIEKCHOTO 4Hciia. ApupMETHYECKHE ONepalud C KOMIUIEKCHBIMHU
yrcnamMu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIJIsl PeIIeHUs PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucreMa W COBOKYNHOCTh YpPaBHEHHH W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH €  MOMOIIbIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyeCKUX HEPABEHCTB.

OCHOBHbIE METOJBl PELICHHs MOKAa3aTeNbHBIX M  JOTapU(PMUUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS] HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHUCTEM U COBOKYIHOCTEH palMOHAJIBHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHeHne  ypaBHEHUW, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 Pa3jIM4HbIX OOJaCTEell HAayKH M peaNbHOU
YKU3HH, UHTEPIPETALHNS IOJTYYEHHBIX PE3YIIHTATOB.

DOyHKUMH U TPaPuKu

I'paduk xommosuinuu ¢yHkui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAWUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIINU, UX CBOICTBA U IpauKH.

['padrueckre MeTONbI pellleHWs YpaBHEHUW U HepaBeHCTB. | 'paduyeckue
METOJbI PEILICHUS 33]1a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpadukoB (QyHKIUN A8 HCcHeqoBaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPH PEUIEHUHU 337ad U3 JIPYruX y4eOHBIX
IPEIMETOB U PEATIbHON KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHneHnue mMpou3BOJAHON K MCCIENOBAaHUIO (QYHKIIMA Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HanOoJIbIIEr0o W HAUMEHBILIETO  3HAYECHHM
HEINpEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHON JUIsI HAXOXKIAEHUS HAWIYYIIEero pEIIeHHUs B
NPUKIIAHBIX 3ajladax, sl OMNPENENIEHUs CKOPOCTM M YCKOPEHHUs Mpolecca,
3aJlaHHOTO (HhOpMYIION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpa3HbIe
aneMeHTapHbIX PyHKkimil. [IpaBuiia HaxoX1eHUs TepBOOOPA3HBIX.

WNuterpait. I'eomerpuueckunit CMBICII VMHTErpala. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Herotona-JleiOuura.

[Ipumenenue wHTErpana IJis HAXOXKACHHS IUIOMIAJIed TUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennii auddepeHanbHbIX ypaBHEHUNH. MaTtemaTtudyeckoe
MOJICJIMPOBAaHUE pEalbHBIX IPOLIECCOB C MOMOLIbIO AUPPEepeHInaTbHbIX
YpaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHETO OBIIEI'O
OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHICKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJICHHH,
poIeayp TPpakKIaHCKOTO oOIecTBa (BBIOOPHI, ONPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYyTaMU B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKIAHCKONW HACHTUYHOCTH, YBAKCHHUS K
MPONIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCHMCKON MATEMATUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUN B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapojaa, CPOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TOBEJEHHUS, CBS3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM UM JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHUI, BOCIPUUMUNBOCTD
K MaTEMaTUYECKUM acCIleKTaM Pas3JIuHbIX BUOB UCKYCCTBA;

5) pu34ecKOro BOCIIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHS MPUMCHATH MaTeMaTUYeCKHE 3HAHUS B
WHTEpecax 3I0pOBOT0 U 0e30MacHOro o0pasa >XKM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHITUU U
OT/IbIXa, PEeryisapHas (pu3nIecKas aKTUBHOCTH), (PM3UYCCKOE COBEPIICHCTBOBAHHE
MIPU 3aHITUSAX CHOPTHUBHO-03/I0POBUTEIBHOM €SI TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAaHHUE IIEHHOCTU TPYIOJIOOUs, HHTEpEC K
pa3muuHbIM  cepam  TpodeCCUOHAIBHOM  JEATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccun W pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO H
caM000pa30BaHUI0 HAa TPOTSHKEHWHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MAaTEeMaTHIEeCKOW HAMPaBIECHHOCTH,

7) 3K0JIOrH4eCKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJNbTYpbl, TMOHHUMAaHWUE BIWSHUS
COIMAITEHO-D)KOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBHON
CpeIlbl, OCO3HAHKE TJI00ATTEHOTO XapaKkTepa AKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
HAa TPUMEHEHHE MaTEeMaTHUYECKUX 3HAHUM [JIs peIIeHus 3amad B o0JjacTu
OKpY>Karoliel cpefpl, IJIaHUPOBAHUE TIOCTYIKOB M OIIEHKHM WX BO3MOYKHBIX
MOCJIEACTBUMN JJIsl OKPY KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAykKu U  OOIIECTBEHHOMW  TMPaKTHKHU, ITOHUMAaHHE
MaTeMaTH4YeCKOW HayKu Kak cdepbl YeIOBEYECKOW JESITEIBHOCTH, ATAloOB €&
pa3BUTHS W 3HAYUMOCTH JUJISI PA3BUTHS [UBWIM3AIAN, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUpA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYID W HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE Yy4eOHbIE JeiicCTBUS

Ba3oBble jlornyeckue aeiicTBus:

BBISIBIIATh M XapaKTEpU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
OOBEKTOB, TIOHATHI, OTHOIICHUH MEXIy TMOHATUSAMH, (DOpMyIUpoOBaTh
OTIpEJICIICHHSI TIOHSATUM, YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 17151 0000IICHNS U CPABHEHUS, KPUTEPUHU TPOBOIMMOTO aHATIN3a;

BOCTIIpUHUMATh,  (OPMYITUPOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHHS:
yTBEpAUTENbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YaCTHBIE W OOIINE, YCIIOBHBIC,

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJICHUAX W YTBEPKICHUSX, MpeiaraTh KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUI;

JieNaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUM, yMO3aKIIOUEHUH TI0 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh ApTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOJbL;

BBIOMpaTh CIOCOO perieHus Yy4yeOHOW 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HamOoJiee TMONXONANUHA C  Yy4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHER).



ba3oBble uccienoBareJbCcKHe AeHCTBHA:

UCIIOJI30BaTh BOIIPOCHI KaK MCCIIEAOBATEIIbCKUA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OpMHUpPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEJIPHO CIIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOro 0ObeKTa, SIBICHHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SIBIICHUSIMH, ITPOLIECCAMM;

CaMOCTOSITENIbHO (OPMYJIHPOBATh OOOOIIEHHUS M BBIBOJBI MO pPe3yJbTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs, KCCIEOBaHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIECHUIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pA3BUTHE IIpoliecca, a TaKXKe BbIIBUIaTh
MPEATNOI0KEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH ACHUIIMTHI WH(DOpMAIMK, TaHHBIX, HEOOXOMUMBIX ISl OTBETa Ha
BOIIPOC U JJIA PELICHUS 3aa4H;

BBIOMpPATh MH(MOPMALIMIO U3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeaCcTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEACTABIATh €€ B pazMyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHopMauu o CaMOCTOSATEIIBHO
chOpMYITPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUS

O0menne:

BOCIPUHUMATh U (YOPMYJIUPOBATh CYXkICHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasIMU  OOULIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUS [0 XOAy PELICHUsS 3aJ1ayu,
KOMMEHTHPOBATH IOJIYYECHHBIN PE3yIIbTaT;

B X071 00CYKIEHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX IaeMON TEMBI,
npoOsieMbl, penlaeMod 3aJayd, BbICKa3bIBaTh WJEH, HalleJICHHbIE Ha TIOMCK
pEeLIECHUs, COIOCTABIAThL CBOM CYXICHHUS C CYXXICHUSMU APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GbopMyIHUpOBATh Pa3HOIIACHS, CBOU BO3PAXKECHHUS;

IIPEACTABIATh PE3YyJIbTAaThl PELICHUS 3a1a4yd, YKCICPUMEHTA, UCCIICHOBaHMUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3aaay
MPEe3eHTAllMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PENICHUS 3a/1aud, BBIOUpaATh CIOCO0 pelieHus ¢
y49E€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJICKT:

BJIAJICTh HABBIKAMH  TIO3HABAaTEIBHOW  pedIeKCMHM  Kak  OCO3HAHUS
COBEpPIIAEMbIX JEHUCTBUIA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJISI Mpollecca W pe3ysibTaTra pelieHus
MaTeMaTU4YEeCKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3a]a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSCHATD PUUNHBI
JOCTHKEHUSI WIIA HEJIOCTHKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHUMATh U HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WMHAUBUIYAIHHOU
paboThl mMpU pelieHuH YYeOHBIX 3a/Jad, MPUHUMATh 1eJb COBMECTHOM
JeSATEIbHOCTH, TIAHUPOBATh OPTaHU3AIMI0 COBMECTHON palOoThl, paclpeiesisiTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYXJaTh MpPOLECC U pPe3yabTaT paloThI,
000011aTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNMoOBBIX ¢opMax paboThl (0OCYyXIeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMB» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAWUHUPOBATh CBOM JCUCTBUS C APYTMMU WI€HAMU KOMAaHJbl, OLICHUBATH
KaueCTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiacce oOyyaromiuiicss MOJYYUT CIIETYIONINE
MPEIMETHBIE PE3yJbTaThl MO OTAEIBLHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTEMaTHYECKOTO aHAIIU3a:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOZHO OINEpPUPOBaTh MOHITUAMM: PAIMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, TPOLEHTHI, HUPPAMOHATIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YACEN, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

OPUMEHATh JIpOoOM M TPOLEHTHI JJIS PELICHUsS NPUKIAIHBIX 3a1ady U3
PA3JIMYHBIX OTPACIICV 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTH MPUOKEHHBIE BRIYUCIICHHSI, TIPABUIIA OKPYTJICHUSI, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCIICHUM;



CBOOOZHO OMNEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAIIYI0 (POPMY 3aMUCH ACHCTBUTEIbHBIX YHCET I PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypaJlbHOM
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALMOHAJIBHBIM [IOKA3aTeNIeM;

CBOOOZHO OMNEpUpOBaTh MOHATHAMH: JOTapu(dM 4YHUCHA, ACCATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC
YHUCJI0BOI'0 apryMEHTa,

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M apKTAHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS M YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELIEHUs pPalMOHAIBHBIX H JPOOHO-
pallMOHAJIBHBIX YPABHEHHMM, IPUMEHATb METOJ WHTEPBAJIOB [UI PELICHHS
HEPaBEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH C UeNbIMA KO3((HUIMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUIS PELICHUS 3a/1a4;

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHUII,
MaTpula, ONPEIEAUTENb MaTpulpl 2 X 2 KW €ro TIeOMETPUYECKHIl CMBICIH,
WCIIOJIBb30BaTh CBOMCTBA OINpenenuTens 2 X 2 s BBIYMCIEHUS €r0 3HAYCHUS,
IIPUMEHSTh ONPENEIUTENN Il PEMICHUS CHUCTEMBbl JIMHEWHBIX YpPAaBHEHHI,
MOJEIMPOBATh PEAIBHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MATPULl U OIPEACIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIA PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUUA C KOpPHSAMHU JJid TpeoOpa3oBaHuUs
BBIPAKCHU;

BBINOJIHATH MPE0OpPa30BaHMsI YUCIOBBIX BBIPAKEHHH, COIEPIKALUX CTEIEHH C
palMOHAJIBHBIM ITOKA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa norapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HUPPALMUOHAIBHBIE, MOKAa3aTeNbHbIE U
JorapuMuyecKue ypaBHEHUS, HAXOIUTh UX PEIICHHUS ¢ TOMOIIbIO PABHOCUIIBHBIX
IIEPEX0/I0B WM OCYILIECTBIIAA IPOBEPKY KOPHEW;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI AJisi MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEOOXOAMMBIE (QOpMyJbl Ui  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peallbHbIE CHUTYyalldd Ha fA3BIKE airedpbl, COCTaBIAThH
BBIDAKECHHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIEI0BAThH
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM ammapara anreOpsl.

DyHKUMH U TPaPUKM:

CBOOOJHO ONEpUPOBATh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aaHus (QyHKIUH,
B3aUMHO O0OpaTHble (QYHKIUM, KOMMO3UIMUSA (QyHKUUH, rpaduk (QyHKIMH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpauKoB QyHKLHNIA;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENEICHHUS U MHOKECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATH TMOHATUAMH: YETHBIE M HEYETHbIE (DYHKIMH,
nepuoanyeckue (PyHKIMH, MPOMEXKYTKH MOHOTOHHOCTU (DYHKLIMH, MAKCUMYMbI U
MUHUAMYMBbI (DYHKIMHM, HauOOJbIIee W HaUMEHbIIEe 3HaYyeHUue (QPYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypaJbHBIM U
HeIbIM TOKa3zarenaeM, Ipa@uK CTENEHHOW (PYHKUMU C HaTypaldbHbIM M LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHH Kak (YHKUMH OOpaTHOW CTENEHH C
HaTypaJbHBIM [10KA3aTENEM;

ONEepUpPOBaTh NOHATUSAMU: JIMHEWHas, KBaJpaTHYHas W ApPOOHO-TUHEHHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelibHasg W Jorapugmuueckas
(GyHKUMU, WX CBOMCTBA M TpaUKH, KCIONB30BaTh UX TpaduKu Uisl pelieHus
YPaBHEHUI;

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHUUECKAs OKPYKHOCTb,
OIpEJEIEHHE TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMeHTa;

UCIIOJB30BaTh Trpadukd (GYHKIUNA I UCCIEJOBAaHUS MPOIECCOB U
3aBUCUMOCTEH NpPH PEIICHUU 3aJad U3 JAPYTUX YYEOHBIX MPEAMETOB U peanbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havyasa MaTeMaTH4eCKOIro aHaJIm3a:

CBOOOJHO ONEPHUPOBATH MOHATHUSIMU: apudmeTHyeckass U TeOMEeTpUuYecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIIAsi FEOMETPUYECKAsl TPOTrPECCHsl, TUHEHHBIN U
HKCIOHEHLUAIBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEUICHHs pEeaJbHbIX 3aJad IPUKIATHOTO
XapaKkTepa;



CcBOOOIHO ONEpUPOBATh MOHATUSAMU: MTOCIIEA0BATEIBLHOCTD, CIIOCOOBI 3aaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYECHHBIE MOCIEA0BATEIHHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIEHHS MaTEeMaTHUECKOTO aHalu3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEpPbIBHbIE (QPYHKIUU, TOYKU
pa3pbiBa rpaduka QyHKINH, aCUMITOTHI Tpaduka QyHKIUY;

CcBOOOMHO OIEpUpOBaTh MOHATHEM: (YHKIIHMS, HEMpepbhiBHAs Ha OTPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM JIJ1s1 pellieHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATHSAMHU: TI€pBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO M KOMIO3HUIIHH
nByX (YHKIUH, 3HATH TPOU3BOTHBIC AJIEMEHTAPHBIX (QYHKIIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN W (U3MUECKHN CMBICT TPOU3BOJAHOM ISt
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOMHO  OMEpHpOBaTh MOHATHUSMH: MHOXECTBO, OIEpallMd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart JJisi OMUCaHUs PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHUH 3aJa4d U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOMHO OIEPUPOBATh TMOHATUSMU: OIpENeTICHHe, TEopeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTa, I0KA3aTeIhCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oO0y4aromuics TOIYYUT CIIETYIOIINE
OpeIMETHbIE Pe3yJbTaThl MO OTIACNBbHBIM TeMaM padouell mporpaMmsbl yueOHOTro
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yucna v BIYMCICHUSA:

CBOOOZHO ONEpUPOBaTh MOHATUSAMHU: HATypaJbHOE U LEJI0€ YHCIIO,
MHO’KECTBA HATYpaJbHBIX M IIEJBIX YHUCEIN, MCIOJIb30BaTh MPHU3HAKU JEIMMOCTH
uenbix yucen, HOJl m HOK HaTypanpHBIX 4nceln Al penieHus 3a1a4, IPUMEHATh
anroputm EBknunaa;

CBOOOMHO OMEpUpOBaTh IMOHITHEM OCTaTKa IO MOJIYJI0, 3allMChIBATh
HaTypaJIbHbIE YUCJIa B PA3IMYHBIX MO3ULMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCla B alreOpamyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BHITIONHATH apu(PpMETHUECKUE ONEPalii ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTMEPHUPOBATH TOHATUSIMHU: HUPPAIMOHAIBHBIC, MOKA3aTelbHBIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PABHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TMpH pEUIEHUU TPUTOHOMETPUUYECKOTO
YPaBHEHUSI;

CBOOOJHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxomumple  (GOPMYJIBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEN PAIIMOHAJIBHBIX, HPPALIMOHATBHBIX, MOKA3aTEIbHBIX U
Jorapu(PMUYECKUX YpaBHEHHUI U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeNbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE ypaBHEHUS] U  HEPABEHCTBA,
coZIeprKalye MOYJIA U TAPAMETPBIL;

MPUMEHSITh TpauuecKue METObI JIJIsl PEIICHUS] YPABHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 ¢ mapaMeTpamus;

MOJICIUPOBaTh peajbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUSI, YPAaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBbI 110 YCJIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOJTYUECHHBIN PE3YIIbTAT.

DyHKUMH U TPAPUKH:

CTPOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIUN;

CTPOUTh TEOMETPUYECKHE oO0pa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPJAWHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATUSAMHU: TpaQuUKA TPUTOHOMETPUUECKHUX
byHKIINH];

NPUMEHSITh (YHKIUM 11 MOJACIMPOBAHUS M HCCICIOBAHUS pPEaTbHBIX
ITPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHajamsa:

MCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIAEAOBAaHMS (DYHKIIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

HaXOJUTh HAOOJbIIIEe U HAMMEHbIIIee 3HAUCHUST (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISl HAXOXIACHUS HAWIY4IIerOo pPELICHUS B
MPUKIAAHBIX, B TOM YHUCJE COLMAIbHO-D)KOHOMUYECKUX, 3aJadax, I
OTIPEJICICHHUS] CKOPOCTH W YCKOPEHMsI TpOIecca, 3aJaHHOTO (GOpMYyJIONH WU
rpadukom;



CBOOOZHO OMEpUpOBaTh TMOHATHUSIMHU: MEPBOOOpa3HasA, ONPEACIEHHBIH
UHTETpall, HAXOJIUTh IEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIHMA W BBIYUCIATDH
uHTerpai no gopmyne Hetorona-JleliOnua;

HaXOAMTH IJIOUIA/IN TUIOCKUX PUTYp U OOBEMBI TEJI C IIOMOILBIO HHTErpaa;

UMETh IPEACTaBICHUE O MaTeMaTUYECKOM MOJEIMPOBAHMM Ha IIpPUMEpE
cocraBieHus TuHepeHIaTbHBIX YPaBHEHHI;

pemaTh NPUKIAAHBIE 3a1a4M, B TOM YMCIIE COLMAIbHO-3KOHOMHYECKOIO U
(u3MYECKOro XapakTepa, CpeAcTBaMU MaTeMaTHUECKOTIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbI Bcero Kontpoabusie  Hpakrueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOX€ECTBO 1€HCTBUTENIbHBIX YHUCET.
1 Muorowiensl. PanimoHanabHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu v rpaduku. CreneHHas QyHKIMS C 12 1
LEJIBIM IT0Ka3aTeIeM
3 Apudmerndecknuii KOpeHb N-0i CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIuUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckre BbIpaKeHUs U 29 1
YpaBHEHUS
7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 HccnenoBanue GyHKINMA ¢ TTOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u MHTETpa 12 1
3 I'paduku TPUrOHOMETPHUUYECKUX ()YHKIIHH. 14 1
TpuroHnomeTpruyeckue HepaBEHCTBA
4 WppatmonansHble, MOKa3aTENbHBIE U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie rcia 10
HarypanbHble u niensle yucna 10
CucTeMBbl paloHATBHBIX, HPPANMOHATEHBIX
7 MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX 12 1
YPaBHEHUHU
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 16 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBbIE
Ne ara ngposbie
n/n Tewma ypoxa Bcero Kontpoaknsie — IpaxTiiecikue fI[Sy‘ICHl/Iﬂ zﬁiiosaTenbnme
padoThI padoThI pecypenI
1 [[MHOXkeCTBO, onepanuy HaJl MHOKECTBaMHU 1
U UX CBOWCTBA
2 Juarpammsl Dlinepa-BenHa 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANUECKUE JPOOU
PanmonanbHble ynciaa. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOUIECKUE IPOOH
6 [Ipumenenue npobeit U MpOLEHTOB JIst 1
pelIeHus PUKIaIHbIX 3a1a4
7 [Tpumenenue apoGeit U NPOLIEHTOB IS 1
pelIeHns MPUKIAIHbIX 3a1a4
8 JenicTBuTenbHble yncia. PannonanbHele U 1
UppalyOHaJIbHbIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JEUCTBUTEIIBHBIMY YU CIIaMU
10 Monynb J€HCTBUTENBHOIO YUCIIA U €70 1

CBOMCTBA




11

[TpuGnuxEHHbIE BEIYMCICHUS, TPaBHUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHEBIE MCTOABI pCHICHUA LCIIbIX U
JIPOOHO-PAMOHANTBHBIX YPAaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IBI PEIICHHS LEIBIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U
JpOoOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPaBEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ eabMu K03 huiimeHTaMu.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM nTMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLpl 2X2, ero
F€OMETPHUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

21

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHU
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX YpaBHCHUU"

OyHKIMS, CIOCOOBI 3a1aHus QYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus

byHKIMI

26

I'padux dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN

27

28

29

O6uacTp onpeneneHus: 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu GyHkmmm.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble 1 HEUETHBIE (DYHKIIUU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHbllIee 3HAYCHHUE
(GYHKIIMHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas QyHKuun

31

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH

32

DeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTelieM. buaom




Hrrotona

CreneHb ¢ OCJIBIM ITOKA3aTCICM. bunom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk”

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIIEHHU U €ro CBOKCTBA

38 ApudmeTndecknii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOKCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIepKalNX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHU,
CoJIepKalIiX CTENEHU U KOPHU

41 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

42 METO/Ibl PEILIEHUsI UPPALIUOHATIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PELICHNS UPPALMOHAIBHBIX
ypaBHEHUH
Wppannonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUHT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC nepexoabl B pCICHUHA

46 UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UPpaAlMOHATIbHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UPPALMOHATIBLHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHs N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTCTICHH C
HaTypaJIbHbIM I1OKa3aTejeM
CgoiicTBa u rpaduk KOopHs N-0if cTenenn

50 KaK (YHKIIMH OOpaTHOW CTETIEHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponsnast padora: "CBolicTBa 1 rpadux

51 KOpHsI N-oli creneHu. MppannonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHAIBLHBIM [TOKA3aTENeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [I0KA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduxa QyHKIUM 115
peleHns ypaBHeHUH

57 Hcnonb3oBanue rpaduka QyHKIMM 115

peleHns ypaBHeHU!




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TTOKA3aTENbHBIX 1
ypaBHEHUI

61 KonTtponbHas padora: "[lokazaTenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 ECSITHYHBIE M HATYpaJIbHbBIE JIOTApU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapU(PMbI 1

67 [IpeobOpazoBanue BEIpaKEHHIA, COACPIKAIMX 1
Jorapudmbl

68 [IpeoOpazoBanue BBIpAXKEHUM, COACPIKALINX 1
J0rapuQmbl

69 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKATIIIX 1
Jorapupmbl

70 Jlorapudmuueckas hpyHKIMs, €€ CBOWCTBA U 1
rpaduk

7 Jlorapugmuueckas pyHKIuUs, € CBOWCTBA U 1
rpadux

7 Hcnons3oBanne rpaduka QyHKIUN JIs 1

peuieHus: ypaBHEHU I




Ncnonb3oBanue rpaduka GyHKIUN A5

73 peuieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHusl. OCHOBHbIE

76 METO/bI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
J0rapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
norapu(pMUUECKUX YpaBHEHUN

79 KonTtponbhas padora: "Jlorapupmmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1

87 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUIN

92 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BbIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

96 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Perenre TpUroHOMETPHUYECKUX YPABHCHHM 1
KonTtponbnas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKHE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs 1

nocJjeoBarenbHOCTEN. Meton




MaTeMaTUYECKON MHIYKLIINU

MOHOTOHHBIE U OI'PAaHUYCHHBIC

103 MoCIIeI0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoHeyHO yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaroIen
FeOMETPHUECKOMN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIIMATbHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHEHBIN 1 SKCIOHEHIIMAIbHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb3oBaHue mporpeccuu A pereHus
peabHbIX 33aJa4 MPUKIIaJHOIO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI Ipa)UKOB
byHKINMA

114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMIA HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEpPBAJIOB JUIsl pELICHUS

HEpPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCHICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

epBasi U BTOpast IPOU3BOIHbIE KIUH

121 IT VH

122 OnpeneneHue, reOMETPUYECKUNA CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K TpaduKy
byHKIUN

195 VYpaBHeHHUe KacaTeNbHOU K TpaQuKy
byHKIIUN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [IpousBoaHbIE NIeMEHTAPHBIX (YHKIUN

128 [IpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEIACHMUS,
YAaCTHOTO ¥ KOMITO3ULIMM (DYHKIIUH

130 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIUN

131 KonTponsnas pabora: "[IpousBonnas”

132 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyukiun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 0000111eHue, cucTeMaTH3aIus 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

Koan4yecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoTbI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIIEIOBaHHIO (YHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HAMMEHBIIIET0 3HAaUEHUSI HENPEPHIBHOMU

(GyHKIHMU Ha OTpe3Ke

Haxoxmenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

HaxosxieHre HanOOoIbIIIero 1
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenne HauOoJIbIIEero u
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

[Ipumenenre npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
OnpeIeTIeHUsI CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITN
rpaduxom

16

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus pyHkmmit

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUl CMBICI
UHTErpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JleliOnuna

29 [TpumeHeHHne UHTETpaa A HAXOXKACHUS
10 e TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB IreOMETPUIYECKHX TET

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECITMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUTOHOMCETPHYCCKHUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Perienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHbBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHbBIE METO/IbI peILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaIMoOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIBI pEeICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHUs
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'padmueckue MeToabl perieHus
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyueckue MeToABI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPaBCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHblie,
MOKa3aTebHbIE U JIorapupMHUuecKue
HepaBeHCTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi (POPMBI 3aMucu
KOMIIJIEKCHOT'O YHCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOpMBbI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckre oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUJICKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHMCCJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

KontponsHas padora: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u 1ienble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHre TPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJIBIX YHCEI: OCTATKH 110 MOJYIIO
[IpumMeHeHre NPU3HAKOB IETUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
pellIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 Konrtponsnas pabdora: "Teopus memnbix
gyucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppPaLMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pEeIIeHUI0
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yJbTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKH U pealbHOU
KU3HU, HTHTEPIPETALUS OTYyYCHHBIX
pE3yNbTaTOB
Kontposnbnas pabora: "Cucremsi

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapuPMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS ¢ MapaMeTpaMu

106 PanmonansHbie HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C apaMeTpamMu

109 HppatmoHanbHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpPaMHu

113 JlorapupmMuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIENIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccienoBaHue
118 MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C mapaMeTpamMu

ITocTpoeHue u ucciaenoBaHue
119 MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C nmapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cucTeMaru3anus 3Hauui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTeMAaTH3alysl 3HaHU|: Y paBHEHU.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 060061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencraa"

125 [ToBTOpenue, 0600MIEHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIEHNE,

127 cucteMaTtuzaius 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemMaTtu3anus 3Hanuii: "IIpon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3amus 3Hanui: "OyHkun"

132 [ToBTOpeHue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanuit: "OyHkun"

134 Hrorosas koHTpobHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa u Havasia MaremaTuyeckoro aHanu3za. 10-11 kmaccel. (6a30BbIi 1

yriyosneHHsi ypoan) - AnumoB AL, Komsrun FO.M. u np.

METOAUYECKHUE MATEPHUAJIbBI JIAA YUUTEJIA
Anrebpa u Hauaja MareMaTH4ecKkoro aHanusa. Jlunakruueckue matepuanisl. 10

kiacc. (bazoBeiit u yri1. ypoBun) - [llabynun M.U. u ap.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
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