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boavmasa Kangana, 2023

MNOACHUTEJIBHAS 3AIINCKA

VY4eOHslil Kypc «Anredpa n Hauaja MaTEMaTUYECKOTO aHAIN3a» ABJIIETCS OJTHUM
13 HanboJiee 3HAaYUMBIX B IIPOrpaMMe CPEAHETO 0011ero o0pa3oBaHusl, IOCKOJIBKY, C
OJTHOM CTOPOHBI, OH 00ECIIEUNBAECT HHCTPYMEHTAIBHYIO 0a3y /ISl U3yUYEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, POPMUPYET JIOTUUECKOE U
abCTpaKTHOE MBIIIJICHUE 00YJaroIIMXCsl Ha YpOBHE, HEOOXOAUMOM 11 OCBOEHUS
MH(POPMATUKHU, OOIIECTBO3HAHNUS, UCTOPHUH, CIIOBECHOCTH U APYTUX TUCUUIUIMH. B
paMKax JaHHOrO Y4eOHOro Kypca o0y4aroluIiuecs OBJIaIeBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOU HayKH, KOTOpast POPMYIHPYET CBOU JOCTHKEHUS B MAaTEMaTHUECKOM
dbopme.

VY4eOHbIil Kypc anredpbl U HayaJl MaTeMaTHYECKOrO aHajIu3a 3aKJIablBA€T OCHOBY
U1 YCTICILTHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XMMHUH, OMOJIOTMH, TOHUMAaHNs OCHOBHBIX
TEHACHIINIA Pa3BUTHUS SKOHOMHUKHU U OOIIECTBEHHOW YKU3HU, MTO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIIOIB30BaTh UX
Ui JlajdbHeHero oopa3oBaHusl U B IIOBCEIHEBHOM >kU3HU. B TO ke BpeMs OBlajeHue
aOCTpakTHBIMU U JIOTHYECKH CTPOTMMH KOHCTPYKLMSIMH anreOpbl U MaTeMaTHYECKOTO
aHaJli3a pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTbD,
JOKa3pIBaTh YTBEPKIACHUS C TOMOINBIO MHAYKIUU U PacCyXJaaTh JETyKTHBHO,
HCII0JIb30BaTh 0000LIEHNE U KOHKPETU3ALINIO, a0CTparupoBaHUe U aHATIOTUI0, (POPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xoze usyuenus yue6Horo Kypca «Anredpa u Hayajla MaTEMaTHYECKOTO aHAINU3a»
oOyJaroIuecs Moy4atoT HOBBIHM OMBIT pEHICHHUs MPUKIAIHBIX 3a7a4, CAMOCTOSTEIILHOTO
MOCTPOCHUS MAaTeMaTHYEeCKMX MOJENeH pealbHbIX CHUTyallud, WHTEpPIpeTalnuu
MOJTyYEHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMU MaTEeMaTHIECKIX 3aKOHOMEPHOCTEH B
NpUpoJie, HAYKE U MCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMaTHUYECKUMU OTKPBITHSIMH U MX
aBTOpaMH.

VYuebHbIil Kype 001a1aeT 3HAUUTEIBHBIM BOCIUTATEILHBIM MTOTEHIIMAIOM, KOTOPBIT
peanu3yeTcs Kak yepe3 yueOHbli MaTeprai, CoCOOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUsA, TaKk W 4epe3 crnenudpuKky ydeOHON [edaTeNbHOCTH, TpeOyromiei
NPOAOKUTEIbHON KOHLEHTPALMM BHHUMAaHHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN pe3yNbTarT.

B ocHoBe MeTo1uku 00ydeHus anredpe v HauajiaM MaTeMaTH4YeCKOro aHaIn3a JICHKUT
AESTeIbHOCTHBIN MPUHITUI O0YUICHHSI.

B crpykrype yueOHOro kypca «Anredpa M Havaja MaTEeMAaTHUYECKOTO AaHAIU3a»
BbIJICJICHBI CIEAYIOLIUE CONEePKATETbHO-METOINYECKUE JTUHUM: «YUKCcia U BBIYUCICHUSY,
«Dynkuun u rpapukn», «YpaBHEHHs M HepaBeHCTBay», «Hauana MaremaTtnyeckoro
aHanu3a», « MHOkecTBa 1 JJoruKa». Bce 0CHOBHBIE CoJlepKaTeIbHO-METOAMUECKUE TUHUU
W3YYalOTCSl Ha TPOTSHKEHUH JBYX JeT OOy4YeHHs Ha YpPOBHE CPEIHEro OOIIero



o0pa3oBaHMsl, €CTECTBEHHO IOTIONHSS JIPYT APYra W MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMH W paszzfenamu. J[aHHBIH y49eOHBIN KypcC SIBISICTCS HMHTETPATUBHBIM, MOCKOJIBKY
oObeuHsET B ce0e coaepikaHre HECKOJIbKMX MATEeMAaTHYCCKUX IUCITUIUINH, TAaKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMaTHUSCKUN aHAIN3, TCOPHs] MHOXKECTB, MATEMAaTHYECKas
noruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaIeBalOT BCE Ooyiee MUPOKUM
MaTeMaTUYeCKHM  allllapaToM, y HHUX  I[IOCjiemoBarenbHO  (Qopmupyercs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMATHUYECKYI0 MOJEIh PEAThbHOU CHUTYaIlHH,
NPUMEHATh 3HAHWS, TOJIYYCHHBIE TpPH HM3YyYECHUH Y4YeOHOTO Kypca, IS pPEIIeHUs
CaMOCTOSITENILHO  COPMYJTMPOBAHHOM  MaTeMaTHYeCKOM  3ajadd, a  3areM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxkatenbHO-METOAUYECKass JMHUAA «YWcia ¥ BBEIYHCICHUS» 3aBEpIIacT
(dhopMHUpOBaHNE HABBIKOB MCTIOIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBIJIO HAYaTO
Ha ypOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpennero o6iiero oopa3oBaHus
oco0oe BHHMaHHUE YyieisieTcs (OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHUM,
BKJIIOYAIOIUX B CeOS MCIONIBb30BAHUE PA3TUYHBIX (OPM 3alMCH YHCIa, YMEHHUE JeNaTh
MIPUKUJIKY, BBITTOTHATE MPUOMKEHHBIC BBIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKCHHS,
paboTaTh ¢ MaTeMaTUYECKHMMH KOHCTAaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBa
HATypalbHbIX, IIEJbIX, PAIMOHAIBHBIX U JIEUCTBUTENIbHBIX YHUCEN JOMOJIHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4ucesl. B KakaoM U3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIIEIIM(UUECKIE 3a]]a91 U OTIEpAIliH: AeJICHUE HAIIEJI0, OTIEPUPOBAHNE
OCTaTKaMHd Ha MHOXECTBE IIEJbIX YHCEI, OCOOBIE CBOWCTBA pAIMOHAIBHBIX W
UppALMOHATIBHBIX YHCEN, apu(pMETUUYECKHUE OIepaluu, a TaKKe H3BJICUCHUE KOPHS
HAaTypaJbHOM  CTEMEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  4HCel.  braromaps
MOCJIEIOBATEILHOMY PACIIUPEHUI0 Kpyra HCIOJIb3YEMbIX YHCET U 3HAKOMCTBY C
BO3MOYKHOCTSIMH WX TIPUMEHEHHUS Uil PEHICHUS pa3IMYHBIX 3a1ad  (pOpMHUPYETCs
MIPEICTABJICHUE O CIUHCTBE MAaTEMATHKH KaK HayKH M €€ POJM B MOCTPOSHUU MOJCIICH
peabHOTO MHUPA, ITUPOKO UCIIOIB3YIOTCSI 0000IICHHE U KOHKPETH3AIH.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANM3yETCs HA MPOTSHKEHUH BCETO OOYy4YEeHUS
Ha YpOBHE CpeAHero ooOimero o0pa3oBaHus, MOCKOIBKY B KakaoM paszaene [Iporpammsl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3amad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JUYHBIMA METOJAaMH PEIICHUS pPaIlMOHABHBIX, HPPAIlMOHATBHBIX,
MOKa3aTeNIbHbBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUYECKUX YpPABHEHUMN, HEPABEHCTB U
CHUCTEM, a TakKe 3ajad, CoJepKalux MmapaMeTpsl. [loydeHHBIE YMEHHS IIUPOKO
WCITOJIB3YIOTCS TIPY MCCIICOBAaHUN (DYHKITUH C TIOMOIIBIO TPOU3BOIHOM, TIPH PEIICHUN
MPUKIAAHBIX 33729 M 33/71ad Ha HaXOXKJICHWE HAMOONBIIMX W HAWUMCHBIINX 3HAYCHHM
bynkuun. [lanHas coaepkarenbHas JWHUSA BKIIOYaeT B ceOs Takxke (HOpMHUpOBaHUE
YMEHUW BBIIONHATH pacu€rtel 1o ¢opMmynaMm, NpeoOdpa3oBaHUs PalMOHAIBHBIX,
UppAlMOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKEHUH, a TakkKe BBIPAKCHU,
COJIeprKalINX CTeTeH! U norapudmel. biaronaps n3ydennro anrebpandeckoro MmaTepuana



MPOUCXOAUT JaNbHEWIIee pa3BUTHE AJITOPUTMHUECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcsi, (GOPMUPYIOTCS HAaBBIKU JEIYKTUBHBIX PAacCyKJIE€HHUH, pabOThl C
CUMBOJIbHBIMH (hOpMaMHU, TPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE
PaBEHCTB U HepaBeHCTB. Anredpa npesiaraet 3pHeKTUBHbIE HHCTPYMEHTHI [Tl pEIICHUS
NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajJlay, HarJSIIHO JIEMOHCTPUPYET CBOHU
BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeTOMYeCKass  JuHUA  «DyHKIMM U Tpadukuw»  TECHO
neperieTaeTcsa ¢ APYrUMH JUMHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1aéT  TOCJIENOBAaTEIbHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTENEeHHOM,
MOKAa3aTeNIbHOM, JIOTapu(MHUUECKOM W TPUTOHOMETPUYECKUX (YHKIMMA, UX CBOWCTB U
rpaduKoB, UCTIOJIb30BaHUE (PYHKIIMIA I PEIICHUS 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB
U peasbHOM )KM3HHU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OojblIoe BHUMaHUE yaensieTcss (OpMUPOBAHUIO
YMEHHUSl BBIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY pPa3IUYHBIMUA BEJIUYMHAMH,
UCCIIEIOBaTh IMOJIy4eHHble (yHKUWMH, CTpouTh uX Trpaduxku. Matepuan dToi
COJIEp)KaTENbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUW M HABBIKOB, IMO3BOJISFOIINX
BBIp@XXKaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMH B Pa3NUYHON (opme: aHATUTHIECKOM,
rpaduyeckoil u cioBecHoil. Ero mzydyenue cnocoOCTByeT pa3BUTHIO aJITOPUTMHUECKOTO
MBIIIEHHS], CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3ALlUHU, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenpHast uHHS «Hagama MaTemMaTHUecKOro aHaim3a» IO3BOJSET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTeMaTUYeCKUX, TaK W TMPUKIATHBIX 3a/]ad,
JOCTYITHBIX 00YyYaromuMcs, TaK KaK y HUX MOSIBJISETCS BO3ZMOXHOCTH CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIIHMA, OTPEJEIATh UX HAUOOJBIINE U HAUMEHBIINE 3HAYEHUsI, BEIUUCISATh
wioniaau Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOpPEHHUs mpoieccoB. JlaHHas
coJiepKaTeNbHas TUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU MOCTPOCHUS MAaTEMaTHYECKHIX
MOJIeTIeH peabHBIX CUTYAaIINiA, TIO3BOJISIET HAXOAUTh HAMITyUIllee PelieHNE B MPUKIAAHBIX,
B TOM YHCIE COLUAJIbHO-’KOHOMUYECKUX, 3ajJayax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOro aHajin3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HhopMallbHO-
JIOTUYECKOTO Y KPEaTHUBHOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBIICHUS 3aKOHOB MaTEeMAaTHKH B HAayKe, TEXHUKE U UCKyccTBe. O0yUaronuecs y3HatoT
O BBIIAIOIIUXCS Pe3yabTaTaX, MOJTYYCHHBIX B X0J1€ Pa3BUTHSI MAaTEMATHKHU KaK HAyKH, U 00
WX aBTOpax.

ConepxarenbHO-MeTOUYECKass TUHUS «MHOXECTBA U JIOTHKA» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOXKECTB U MATEeMaTHUECKOH JOTWKH. TeopeTHKO-MHOXKECTBEHHBIC
MPECTaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTHKW H MpejiararT
HambOosee YHHUBEpPCAIbHBIN fA3bIK, OOBEAUHAIOIIMN BCE pa3leibl MaTeMaTHUKH U e
MIPWIOKEHUHN, OHU CBA3BIBAIOT PA3HBIC MATEMATUUYECKUE TUCIUTIIMHBI M UX TIPHIIOKCHUS
B eauHoe 1enoe. [loaromy BaXHO JaThb BO3MOXKHOCTH OOy4aroumeMycs MMOHMMATb
TEOPETUKO-MHOKECTBCHHBIN S3BIK COBPEMEHHON MaTeMaTHKW M WCIOJB30BaTh €ro JJIs



BBIPAXKEHUSI CBOUX MbICITIEH. [[pyrum BaXKHbIM TPU3HAKOM MaTEMATHUKHU KaK HAYKH CIEAYeT
NpU3HATh CBOMCTBEHHYIO €H CTPOTrOCTh OOOCHOBAaHUN W CIEIOBaHHE OIpeNeIEHHBIM
MpaBUJIaM MOCTPOECHUSI JOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MaTeMaTHYECKOU
JIOTHKHU CTIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS 00YyJaIOIUXCsl, MO3BOJISET UM
CTPOUTh CBOM PACCYXXJIEHHUs Ha OCHOBE JIOTMYECKUX IIpaBuil, (OPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yduebnOM Kypce «Anrebpa v Hayaima MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOI0 MOJCIUPOBAHUS, KOTOpbhIE TMPHU3BAaHBI CIIOCOOCTBOBATH
(hopMHUPOBAHUIO HABBIKOB IIOCTPOSHUSI MOIEJICH peabHbIX CUTYAIlUM, UCCIICAOBAHUS ITHX
MOJICJIC C TIOMOIIBIO alllapara ajreopsl U MaTeMaTUYeCKOTo aHajanu3a, HHTEPIpeTaluu
MOJTYYEHHBIX Pe3yJIbTaToB. Takue 3aJjaHus BIUIETCHBI B KaXK/IbII U3 pa3AesioB IPOTPAMMBbI,
MOCKOJIBKY BECh MaTrepuall yu4eOHOro Kypca IIUPOKO HCIONB3YETCS i pelIeHUus
NPUKIAIHBIX 3amad. [Ipu pemeHun peanbHBIX NPAKTUUECKUX 3a7ad 0O0ydaroIuecs
pa3BUBAIOT HAOIIOIATEILHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh MO
(hopMUPOBAHHMIO HABBHIKOB PEIICHUS] MPUKIATHBIX 3a7ad OpPraHU3yeTcs B IMpolecce
M3YUYCHHS BCEX TEM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuenue yuebnozo Kypca «Anzebpa u navana mamemamuyeckozo aHaiu3a»
omeooumcs 272 uaca: ¢ 10 knacce — 136 uacoe (4 uwaca 6 neoeni), 6 11 knacce — 136
uacoe (4 uaca 6 neoeiio).

COAEP)KAHUE OBYUEHMUS
10 KVIIACC
YucJia 1 BBIYUCIEHUSA
Partmonanphubie unciia. OOBIKHOBEHHBIE U ICCATUYHBIE APOOU, IPOLICHTHI,
OeckoHeuHbIe Tiepuoandeckue 1poou. [lpumenenne npoodeit 1 mPOLEHTOB AJIs PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUN U pEaIbHOU KU3HU.
JlencTButenbHbIe Yncia. PaliMmoHalIbHBIE U UPPALMOHAIBHBIE YHCIIA.
Apudmerrnyeckue oneparuu ¢ ASHCTBUTEIBHBIMHU YHCIaMU. MoIyiIb 1EHCTBUTEIIHFHOTO
qucya U ero cBoicTra. [IpubnmkEHHBIC BEIYMCICHUS, TIPaBUiIa OKPYTICHUS, MPUKHUIKA U
OLICHKA PEe3yJIbTaTa BHIYUCIICHUM.

Crenensn ¢ 1eiabM nokasaresiaeM. bunom Herorona. Mcnosib3oBanue noaxoasiiein
(hopMBI 3aMKCH IEUCTBUTEIBHBIX YUCEN JIs PELICHUS MPAKTUYECKUX 3a7a4 1
MPE/ICTABICHUS JAHHBIX.

ApudmeTruecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBRA.

Crenens ¢ pallMOHAIBHBIM MOKA3aTENEM U €€ CBOMCTBA, CTENECHb C ACHCTBUTEIILHBIM
MOKa3aTeJIeM.

Jlorapudm yucna. CoiicTa norapudma. Jlecarnunple 1 HATYpaJIbHbIE JOTapUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA



ToxnaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPaBHEHMS.
PaBHOCHMNIBHBIE ypaBHEHUsS UM ypaBHEHUsA-ciaeAcTBHs. HepaBeHCTBO, pemieHwue
HEpPABEHCTBA.

OCHOBHBIE METOJIbI pEIIEHUs LENbIX W JAPOOHO-pAllMOHANBHBIX YpPaBHEHHUH H
HEpPABEHCTB. MHOTOWIEHBI OT OJJHOM IEPEMEHHOM. J[eJIeHre MHOTrOWieHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorouiens! ¢ nensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpazoBaHUsI YNCIOBBIX BBIPAKEHU, COIEPKAIIMX CTENIEHN U KOPHH.

HNppaunonaneueie ypaBHEHHS. OCHOBHBIE METOJABI PELICHUS HPPALMOHAIBHBIX
YPaBHCHUU.

[TokazarenbHble  ypaBHEHUS. (OCHOBHBIE METOABl PEUIEHUS IOKA3aTEJIbHBIX
YpPaBHECHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS JOrapupMUUECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemenue cucrem JIMHENHBIX ypaBHEHUN. MaTpuna CUCTEMBI IMHENHBIX YPABHEHUN.
Onpenenurens MaTpULBI 2X2, €r0 FT€OMETPUYECKHUI CMBICII U CBOMCTBA, BEIYMCIICHHE €T0
3HAYEHHUs, IPUMEHEHUE OIPEACIUTENS I PELICHUS CUCTEMBbl JIMHEWHBIX YPaBHEHMIA.
Pemenune nmpuknaaHbIX 3a1a4 € MOMOIIBIO CUCTEMBI IMHEUHBIX ypaBHeHUH. MccnenoBanue
MMOCTPOCHHON MOJENM C MMOMOILBIO MaTPUIL U ONPEICIIUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJIEIIEN pEaTbHOM CUTYalMH C IOMOILBIO YPAaBHEHUI
U HEepaBeHCTB. [IprMeHeHHe ypaBHEHMH M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3IMuHbIX 00JIacTell HAYKW U PEAIbHON KU3HHU.

DOyHKUMU ¥ TpaGuKHn

®yHK1MsA, crocoObl 3aaanus GyHkuuu. B3aumuo oOpatHeie pyHkiuu. Kommosumms
bynkuwmii. ['padux byHknmnmn. DneMeHTapHbie mpeodpazoBanus rpaduKoB GyHKITUH.

OO6nacth ompeAesieHUs W MHOXECTBO 3HaueHud Qyskruu. Hynmu  dyskmmm.
[IpomexyTku 3HaKomocTossHCTBa. YETHble W Heu€THble (yHkuuu. llepumoanueckue
¢bynkuun. [IpomMexyTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMbI (DYHKITUH.
HaunOounbiiee 1 HauMeHblIee 3Ha4yeHus: QYHKIMKM HAa POMEXKYTKE.

Jluneitnasi, KBaapaTU4yHasT W JAPOOHO-TMHEHHas (QYHKIHH. DJIeMEHTapHOe
HCCJIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HATYpaJibHBIM U IIEJIbIM TTOKa3aTesieM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0i cTeneHu Kak (yHKIMK OOpaTHOW CTETIEHH C HATypalbHbIM
II0KA3aTEeJIEM.

[ToxazaTenpHass u Jorapudmudeckas QyHKIMHA, HX CBOWCTBA H TpaduKwu.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.



Tpuronomerpudeckasi OKpy>KHOCTb, ONPECICHNE TPUTOHOMETPUUECKUX (YHKIIHIA
YUCJIOBOTO apIyMEHTA.

OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX Mpolreccax W siBleHusx. ['paduxu
peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4ecKOro aHa/IU3a

ITocnemoBaTeIbHOCTH,  CIOCOOBI  3aJaHMs  HOCJEIOBaTelbHOCTEH.  MeTton
MaTeMaTUYECKOW MHAYKIHMH. MOHOTOHHBIE M OTPAaHUYCHHBIE IOCIJIEIOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudpmeTrnueckas U TeoMeTpuyeckas mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusd. CyMMa O€CKOHEUYHO YOBIBAalOIIEH TIeoMeTpUYECKOM
nporpeccuy. JIMHEWHBIM M JKCIOHEHIHMAIBHBIM pocT. Uucno e. dopmyna CIOKHBIX
IIPOLEHTOB. M Croap30BaHMe MPOTPECCUM Ul PELIEHUS PEajbHBIX 3a1ad MPUKIATHOTO
Xapaxkrepa.

HenpepriBHble QyHKIIMM U UX CBOMCTBA. TOUKM pa3peiBa. ACUMOTOTHI Ipa(UKOB
¢ynkumii. CBoiicTBa (yHKLIMI HENPEPBIBHBIX Ha OTpe3ke. MeToj HMHTEpBAJIOB IS
pelieHusi HepaBeHCTB. lIprMeHeHne CBOMCTB HEMPEpPBIBHBIX (PYHKUUN IS PEHICHUS
3a1ad4.

IlepBas u BTOpass mnpousBoAgHble (QYyHKIUH. OnpeneneHue, reoOMETPUUYECKUM U
(bu3nyeckuii CMbICI IPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpa@uKy (pyHKINU.

[IpousBoaHbie 37eMeHTapHBIX (QyHKUMH. [Ipon3BogHas CymMMbl, NpPOU3BEACHHUS,
YaCTHOTO M KOMIO3UIUU (QYHKLIUH.

MHoKecTBa M JIOrMKA

MHOXecTBO, OnepalMyd HaJl MHOXKECTBAMU M WX CBOMcCTBa. /lnarpammbl Dilnepa—
Benna. [IpumeneHne TeopeTHKO-MHOXKECTBEHHOIO ammapara JJisi ONMCAaHMUs PeabHbIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUY€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0OKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJACC

Yuciia v BBIYUCIEHUSA

Harypanbubie u uenbie yncna. [I[pumMeHeHne Npru3HAKOB AEIUMOCTH LEbIX YHCEII,
HanOonbIui oouuit genurensd (ganee — HOJI) u HauMmensliee o01iee KpaTHoe (nanee —
HOK), octaTkoB o Mmojyito, anroputMa EBkiuaa s pemeHust 3aj1a4 B 1eJbIX Ynciax.

KommiekcHple umcia. AnreOpanueckas U TpUroHomeTpudeckas (opMbl 3amucu
KOMILUJIEKCHOTO 4ucia. ApudmeTHdeckue omepanud ¢ KOMIUIGKCHBIMA YHUCIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCENT Ha KoopAuHaTHOU rmiockoctu. dopmyna Myaspa.
KopHu n-oii crenenn n3 KOMIUIEKCHOTO 4ucia. [[puMeHeHrne KOMIUIEKCHBIX YHCEN JJIs
penieHust pU3NIECKUX U T€OMETPUIYECKUX 3a/ad.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYIHOCTh YPaBHEHHMI M HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOM
OKPYXHOCTH. Pelienre TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOIbI PELLIEHUS TIOKA3ATENIbHBIX U JIOTAPU(PMUUECKIUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIIEHHS] CUCTEM H COBOKYIHOCTEH palMOHAJIbHBIX,
UppalMOHAIbHBIX, I0KA3ATEIbHBIX U JJOTapU(PMHUUECKUX YPAaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

IIpuMeHeHne ypaBHEHM, CHCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a1ad
¥ 337124 U3 Pa3UYHbIX 00JacTeil HAyKH U PeaTbHOM )KU3HU, MHTEPIIPETALMS MTOJTyUEHHBIX
PE3yJIbTaTOB.

DOyHKUUM U Tpaduku

I'paduk komnozunuu ¢pyHkuuil. ['eomerpuueckue o0pa3bl ypaBHEHUM U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, X CBOMCTBA U IPAPUKH.

['padprueckne MeToabl pelieHus ypaBHEHUN M HEpPaBEHCTB. I 'paduyeckue MeTObl
peleHns 3a1ay ¢ rnapameTpamu.

Hcnonp3oBanue rpagukoB GyHKIUHN U1 KCCIEA0BAHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT NPH PELICHUU 337a4 U3 IPYrUX y4EOHBIX MPEIMETOB U peaIbHOU
KU3HU.

Hayana mareMaTH4ecKOro aHaIu3a

[IpumeHneHnrne NPOU3BOJHON K UCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoknenre HauOOJbIIET0 W HAWMEHBINETOo 3HAYCHHN HENpPEepHIBHOM
(yHKLIHMH Ha OTPE3KE.

[IprmeHenne MPOU3BOAHON JJI1 HAXOKICHHS HAWJTy4IlIer0 PEMIEHUS B TPUKIIATHBIX
3aja4ax, JAJis ONpeIeIeHUs] CKOPOCTU U YCKOPEHHUS Mpoliecca, 3alaHHOro GopMyJioi win
rpadukom.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  IepBooOpa3HbiX.  IlepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

Nurterpan. I'eoMeTpuyeckuil CMBICT HHTErpajia. BbeluucieHne onpeacnéHHOro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeneHne MHTErpaia JJIsl HaXOXKACHUS TUIOLIafed TUIOCKUX (Guryp m o6bEMOB
r€OMETPUYECKHUX TEJI.

[Ipumepsl  pemienuid  auddepeHuuanbHbIX  ypaBHEHUW. MartemaTuueckoe
MOJIETTUPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TU((HepeHIINaTbHBIX YPaBHEHHI.



Inanupyemvie npedmemmusie pe3yibmamsl 0C60CHUS

npumepHoul padoueil npozpammel (no 200amoodyuenus).
OcBoeHnue yuebHoOro kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIN3a
Ha YPOBHE CpeJlHEro o01iero oopa3oBaHus T0HKHOOOECIIEYNBATh
JIOCTHKEHHE CIEYIOIIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:
10 kaacc

Yuciia 1 BBIYMCICHUS:

cBOOOJHO OTEPUPOBATH MOHATUAMU: PALIHOHATBHOE YHCIIO,
OEeCKOHEYHasl IepuoaAnYecKas ApoOb, MPOLEHTHI, UPPALUOHATBHOE YUCIIO,
MHO>KECTBA PALIMOHAIBHBIX U JICHCTBUTENBHBIX YACEI, MOIYJIb
JICUCTBUTEIILHOI'O UMCJIA;

OPUMEHSTH JPOOU U MPOLEHTHI JIJIsl pEeIICHUs IPUKIIATHBIX 3a/1a4 U3
PAa3JIUYHBIX OTPACJIEH 3HAHUM U PEaJIbHOW KU3HU;

OPUMEHATH NPUOIMKEHHBIE BHIYMCIICHUS, IPABUJIa OKPYTJICHHUS,
IIPUKUJKY U OLIEHKY pe3yJbTaTa BbIUNCICHUN;

CBOOOHO ONEPUPOBATH OHATUEM: CTEIIEHD C LIEJIBIM OKa3aTeleM,
UCIIOJIb30BaTh NOAXOANLYIO (POPMY 3aIIUCH IEUCTBUTENbHBIX YUCEIT JISI
pelIeHUs NPAKTUYECKUX 3aa4 U [IPEACTABICHMS 1aHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATUEM: apU(PMETHUUECKHI KOPEHb
HATYpaJIbHOM CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM
MOKa3aTesieM;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: JIOTapU(PM Uncia, 1eCATUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC YHCJIOBOIO apryMeEHTa;

OIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHEeHUS U HEPABECHCTBA:

CBOOOJIHO OIEpPUPOBATH TMOHSITUSMH: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIBHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABCHCTBA;

MPUMEHSITH PA3JIMYHBIE METO/IbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATEHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHUS HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh TMOHSATUSMU: MHOTOYIEH OT OJHOW TEPEeMEHHOMH,
MHOTOYJIEH C IEeJIbIMH KOd(PPHUIIMEHTaMH, KOPHM MHOTOYJIEHA, MPUMEHSThH JeJeHUe
MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopemMy besy u teopemy Buera njis penieHus
3a7a4;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: CUCTEMa JIMHEHHBIX ypaBHEHHM, MaTpUIIa,
ONPENECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUAM CMBICH, UCIIOIB30BaTh CBOMCTBA
omnpenenuTesst 2 X 2 s BbIUMCIIEHUS €r0 3HAYEHHMS, TPUMEHSTh ONPEACIUTENN IS
pELICHUsI CHUCTEMbI JIMHEMHBIX YPABHEHUW, MOJECIHMPOBATH PEAIBbHBIC CHUTYyallUH C
IIOMOILBK0 CUCTEMBl JIMHEWHBIX YPAaBHEHUW, HCCIEAOBATH IOCTPOCHHBIE MOJEIH C
ITOMOIIBIO MAaTPUIL U ONPEICIIUTENEH, UHTEPIPETUPOBATH OJIYUYCHHBIN PE3YJIbTAT;



UCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU JIJIsl MpeoOpa30BaHus BhIPAXKCHUI;

BBITIOJHATh MPEOOPA30BAHMS YUCIOBBIX BBIPAKEHHM, COJAEPKAIIMX CTEIEHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JorapuMoB il IpeoOpa3zoBaHUs JIOrapUPMUUECKUX
BBIPAKCHUM,

CBOOOJIHO OIEpPHpPOBaTh MOHATUSMHU: UpPpAIMOHAJbHBIC, TIOKAa3aTeNbHbIE U
JorapuMuyeckue ypaBHEHHS, HAaXOJUTh UX PEHICHHS C MOMOIIbI0 PaBHOCHUIBHBIX
NEePEX00B WM OCYLIECTBIISISL IPOBEPKY KOPHEH;

IPUMEHSATH OCHOBHBIE TpPUTrOHOMETpUYecKHe GOpMyNbl sl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

cBOOO/IHO OTMEPHUPOBATh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, TPUMEHSTh
HEoOXoauMble (QOPMYJIBI 7Sl PEHICHHS OCHOBHBIX THIIOB TPHUTOHOMETPUYECKUX
YPaBHEHU;

MOJICJIUPOBATh pPEaIbHbIC CUTYAIlMU HA SI3bIKE aJreOpbl, COCTABIISITH BBHIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA MO YCIOBUIO 3a/1ayM, UCCIENOBATh MOCTPOSHHBIC MOJETH C
UCTIOJIb30BAaHUEM armapaTa anreOpsol.

DOyHkuuu ¥ rpapuku:

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: (QYHKIMS, CIOCOOBI 3aJaHUs (PYHKIIUH,
B3aMMHO OOpaTHble (PYHKIIMH, KOMIO3UIMA (PYHKIUH, Tpaduk (HyHKIIMH, BBIIOTHITH
3JIEeMEHTapHbIE MPeoOpa3oBaHus rpaUKoB QYyHKINA;

CBOOOZIHO OMEPHPOBATh MOHATHSAMH: OOJACTh OMpPENEICHUS W MHOMXKECTBO
3Ha4YCHUM PYHKIUU, HYJIU QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: YETHBIE M HEUYETHbIE  (YHKIUH,
nepuoguyeckue (QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (GYHKIIUH, MaKCUMYMbl U
MUHUMYMBI QYHKIIMH, HAUOOJIbIIIee U HANMEHBIIIEe 3HaUeHUE (PYHKIIMN Ha TPOMEKYTKE;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: CTETIEHHAs! PYHKIHS C HATYPATbHBIM U IIEITBIM
nokasaresieM, rpaduk CTENEeHHOW (YHKIMH C HAaTypalbHBIM U IIEJIBIM IOKa3aTeseM,
rpa@uK KOpHS N-Oif CTenmeHW Kak (PYHKIMU OOpaTHOW CTENEHU C HATypalbHBIM
TOKa3aTeNeM;

OTEPUPOBATh TMOHATHSAMH: JUHEHHAs, KBaJapaTHYHas © JAPOOHO-IMHEHHas
(byHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIE0BAHNE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ~OIMEpUpOBaTh TMOHATHUSAMU: TIOKa3aTelbHAass | JorapupmMudeckas
GbyHKIIUU, KX CBOMCTBA U rpadUKH, UCTIOJIb30BATh UX TPAPUKU IS PEIIeHUs] YPAaBHCHUIA;

CBOOOMIHO  OMEpPUPOBaTh TMOHITHSIMH: TPUTOHOMETPUYECKAs  OKPY)KHOCTH,
ompesesieHue TPUTOHOMETPUYECKHUX (DYHKITUI YMCIOBOTO apTyMEHTa,;

UCIIOJIb30BaTh rpapuKku GYHKIUM U1 MCCIEOBaHMs MPOLIECCOB U 3aBUCUMOCTEH
IpY pelIeHUU 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB M PEalbHOU JKU3HH, BBHIPAXKAThH
dbopmyramMu 3aBUCUMOCTH MEK/y BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOMIHO OMEpPUpPOBaTh TOHATUSAMHU: apuUPMETHUECKas U TeOMEeTpHUecKas
nmporpeccusi, OSCKOHEYHO YOBIBAOIIas T€OMETpUYECKas NPOrpeccHs, JTUHEHHBIA U



HKCMOHEHLIUAJIBHBIA POCT, (POpMysa CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE O
KOHCTAHTE;

MCIIOJIB30BaTh IPOTPECCHUM ISl PELIEHUS PEATIBHBIX 3a4a4 IPUKIIAJHOTO XapaKTepa,

CBOOOJTHO OMNEPHUPOBATH TMOHATHSAMHU: TOCIEIOBATEIBHOCTh, CHOCOOBI 3aJlaHus
MOCJEA0BATEIBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCJIEI0BATENBHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMaTHYECKOTO aHaIM3a KaK aHalln3a OECKOHEYHO MaJbIX;

CBOOOIHO OMEpPUPOBATH MOHATUSAMU: HEMPEPBIBHBIC (YHKIIMH, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OMEpUpPOBaTh TMOHATHEM: (YHKIMS, HENpephiBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN JJIsI pEIICHUS 3a/1a4;

cBOOOIHO OMEpUpPOBaTH MOHATHSIMU: TEpBasi U BTOpas MPOU3BOJAHBIC (YHKIUH,
KacaresbHas K rpaduky QyHKIIUY;

BBIYHCIIATH IIPOU3BOIHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO U KOMITO3ULIUH JIBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPHUUYECKH W (PU3NYECKHM CMBICI NPOU3BOJHOM ISt
peneHus 3aaad.

MHokecTBAa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSMU: MHOYKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;

UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN alIapar Uil ONMCAaHUS peajbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: OINPEICICHUE, TEOpeMa, YpaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOIO OOBEKTa, J0KA3aTelNbCTBO, PAaBHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 Kkjacce oOydwaromuiics TOJNYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YNIBTATHI IO OTAEIBHBIM TEMaM paboyeil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHATU3a»:

Yucia 1 BbIYHCICHHSA:

cBOOOIHO OIEpUPOBaTh MOHATHUSAMHU: HATYpaJbHOE W IEJIO€ YUCIIO, MHOXECTBA
HaTypaJIbHBIX U LIEJIBIX YUCEI, NCII0JIB30BATh TPU3HAKH AETUMOCTH 1enbix uynces, HOJ
1 HOK HatypanbHBIX YnCel JUIs pelIeHUs 3a/1a4, IPUMEHTh anroput™ EBkinuna;

CBOOOJHO  OMNEpPUPOBATH TMOHATHEM OCTaTKa [0 MOJIYJIO, 3aIlUChIBATh
HATypaJbHbIE YMCIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOOJIHO OMNEpUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX 4YHCEeJl, MPEACTaBIATh KOMIUIEKCHBbIE 4YHCIa B alreOpanyeckod u
TPUTOHOMETPUUECKON (opMe, BBIMOIHATH apU(PMETUUYECKUE ONEpAlMH C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: HUPpPALUOHAIbHBIC, TOKAa3aTEJNbHbIE U
jgorapuMUYECKre HEPABEHCTBA, HAXOJUTh MX PEUIEHUS C MOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO/IOB;

OCYILIECTBIISITH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;



cBOOOJHO  OMEpUPOBAaTh IOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOopMysabl A7 pEHIeHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATHUSMHU: CHUCTEMA M COBOKYIHOCTh YPaBHEHUH U
HEPAaBEHCTB, PaBHOCWIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHS, HAXOAWTH PEIICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAIBHBIX, HUPPALMOHAIBHBIX, IMOKA3aTEIbHBIX M
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

pelaTh palMoHaIbHble, UPPALMOHAIbHBIE, [TI0KA3aTEIbHbIEC, JOrapu(PMUUYECKUE U
TPUTOHOMETPUYECKUE YPAaBHEHHsI U HEPABEHCTBA, COACPIKALIUE MOIYJIH U ITapaMETPBhI;

IPUMEHATh Trpa@UuecKue METOAbl I PEIICHUs YPaBHEHMH M HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBATh PEATIbHBIE CUTYallUU Ha SI3bIKE aJIr€OpbI, COCTABIATH BHIPAKECHHS,
YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJaydd, HCCIEI0BaTh
IIOCTPOEHHBIE MOJENM C HCIIOJIb30BAHMEM armapara ajareOpbl, MHTEpPHPETUPOBATH
ITOJTyYEHHBIN PE3YJIbTAaT.

DOyHkuuu U rpapuku:

CTpOUTh TpaduKu KOMOO3ULUMU (YHKIHA C TIOMOILIBIO 3JIEMEHTApPHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTHh F'€OMETPUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAWHATHOU
IJI0CKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPaUKU TPUTOHOMETPUUECKUX (PYHKIUH;

OPUMEHATh (QYHKIUU JUIsI MOJEIMPOBAaHUS U MCCIEIAOBAHUSA peajbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCIIOJI30BaTh MPOU3BOAHYIO JIJISl UCCIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTb M
IKCTPEMYMBI;

HaXOAWTh HauOOJbIIee W HaUMEHbIlEee 3HAYCHUs (PYHKIMM HEMpEephbIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [JIi HAXOXKJEHUS HAWIY4YIIEro peleHus B
NPUKIAJAHBIX, B TOM YHCJE COLMAIIbHO-?PKOHOMUYECKHUX, 3a7adax, JJid ONpeneseHus
CKOPOCTHU U YCKOPEHHUS MPOIIECCa, 3aJaHHOT0 (POpMYIION WU TpaduKoM;

cBOOO/IHO OMEpUPOBATH MOHATHAMH: NEPBOOOpa3Hasi, ONpeaeNEHHbIN HHTErpall,
HaXOAUTh MEPBOOOpPA3HBIC 3JEMEHTAPHBIX (QYHKIMM W BBIUKCIATH MHTErpai Io
dbopmyne Herotona-JleliOHuia;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBI0 UHTETpaa;

UMETh MpPEACTaBICHUE O MAaTEeMAaTHYECKOM MOJEIMPOBAHUM Ha IpUMEpe
coctaBiieHus T PepeHITNATBHBIX YPaBHEHUH;

pemars MpPUKIAAHBIE 3aJaud, B TOM YHUCJIE COLUAJIbHO-3KOHOMHYECKOIO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUME , 10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl IIpakTuyeckue
n/n Bcero KonTpoJsbHbie padoTsl
padoTsbI
1 MHO0K€eCTBO AEHUCTBUTENBHBIX YKcesl. MHOrowieHsl. PannoHnanbHbie 24 1
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI JTMHEHHBIX YpaBHEHHHA

2 Oyukiuu U rpaduku. CrenenHas GyHKIUS C LEJIbIM TOKa3aTeleM 12 1
3 Apudmerndeckuii KopeHb N-oii crenenn. MppannonaibHble ypaBHEHHS 15 1
4 [TokazarenbHast pynkuus. [lokazarenapHble ypaBHEHUS 10 1
5) Jlorapudmmueckas Gpynkius. Jlorapupmuaeckue ypaBHEHUS 18 1
6 TpuronomeTpruyeckue BHIPAKECHUS U ypPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1
8 HenpepriBubie ¢pynkimu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

TEMATHUYECKOE IIVIAHUPOBAHUE , 11 KJIACC
KosmmmuecTBo yacos
Ne i/ HaumenoBaHue pa3ie/ioB U TeM NPOIrPaMMbl Beero Koutpoabnubie IIpakTnueckue
padoThI padoThI

1 UccnenoBanue GyHKIHA ¢ TOMOIIBIO IPOU3BOIHOMN 22 1
2 [TepBooOpa3Has u UHTETpa 12 1
3 I'paduku Tpuronomerpuueckux GyHkiuid. Tpuronomerpruueckue HepaBeHCTBa 14 1
4 WppanuonansHele, MOKa3aTelbHbIE U JOrapu(pMUUECKUEe HEPABEHCTBA 24 1
5 KommuiekcHbie uncna 10 1




6 Harypanbnbie u nenbie yncina 10 1
7 CucreMsbl palliOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTEIbHbBIX U 12 1

norapu(pMHUECKUX YpaBHEHHHA

3amaun ¢ mapameTpaMu 16

[ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUsl 3HAHUI 16

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
IMOYPOYHOE IINTAHUPOBAHMUE, 10 KJIACC
No n/n Mama Tema ypoka
IInan ‘ Daxkm
MHo:kecTBO JeiicTBUTEIbHBIX YHcesl. MHOrowieHbl. PaninoHajibHble ypaBHEHHsI H HEPAaBEHCTBA.
Cucrembl IMHEHBbIX YPABHEHHH -24 4

1 1 MHo0ecTBO, oTniepalliy HaJl MHOKECTBAMHU U MX CBOICTBA
2 nedens Juarpammel Diinepa-Benna
3 [TpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO ariapaTa Jilsl pelIeHHs 3a/1a4
4 Panmonanehblie uncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE TEPUOIUUECKHE TPOOH
5 2 Panmonanshbie yncna. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, TIPOIICHTHI, 0ECKOHEUHbIE IEPUOINYECKUE APOoOH
6 Hedens [TpuMeHenue apo0ei U MPOLEHTOB IS PENIEHHs IPUKIATHBIX 33124
7 [Tpumenenue apobeii 1 IPOIEHTOB VIS PEIICHUs TPUKIATHBIX 3a7a4
8 JleiicTBUTENBHBIE YKCIIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHCIIA
9 3 ApudmeTraeckne oneparuu ¢ IeHCTBUTSIIEHBIMHI YUCITAMA
10 nedensn Monyis 1efCTBUTEIBHOTO YHCIIA M €r0 CBOWCTBA
11 [TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U OIEHKA Pe3yIbTaTa BEIYUCICHUI
12 OcHOBHBIE METOBI PELICHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U HEPABCHCTB
13 4 OcHOBHBIE METOBI PELIECHUS IENBIX U APOOHO-PAIIMOHANILHBIX YPABHEHUI U HEPABCHCTB




14 Heoenn OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-PAIIIOHAIBHBIX YPaBHEHHUI U HEPABEHCTB
15 MHorouseHns! OT OJHOI epeMeHHOM. JleleHne MHOrouleHa Ha MHOTO4JIeH ¢ octatkoM. Teopema besy
16 MHorousens! ¢ nensiMu kodpdunrentamu. Teopema Buera
17 5 Penienne cHCTEM JIMHEHHBIX YPaBHEHUMH
18 neodensn Pelenne cucTeM JMHERHBIX YPaBHEHHI
19 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUI. OnpeaenuTeslb MaTpULIbl 2X2, €ro FreOMETPUUECKUI CMBICT U
CBOMCTBA; BHIYHCIICHUE €0 3HaYCHUs
20 Omnpenenurensb MaTPUIBI 2X2, €r0 TEOMETPUUYECKUI CMBICH U CBOWCTBA; BHIYUCIICHUE €T0 3HAYCHUS
21 6 [TpumMeHeHne onpeeNuTeNs AJsl PEIICHUs] CUCTEMBI IMHEHHBIX YpaBHEHUH
22 Heoens Pemenue nprKIaIHbIX 3324 C TOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUIA
23 Perienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH
24 KontpoabHas padora Nel «PanmonajibHble ypaBHeHUsI U HepaBeHCTBA. CHCTeMbI JIMHEHHBIX
YPABHEHHII»
7ynkuuu ¥ rpagukn. CrenenHasi pyHKIHS ¢ HeJIBIM MOKa3aTeseM -12 4
25 7 Oynk1us, cnocoOsl 3a1anus GyHkuy. Bzanmuo obpatablie pyHkuuu. Komnosunus ¢GyHxkuui
26 neoens I'paduk Gyukimu. DnemMeHTapHbie Mpeodpa3oBanus rpadukoB QyHKIH
27 OO6nacth ornpeneneHuss 1 MHOXKecTBO 3HaueHUH pyHkiuu. Hynmu ¢pynkuuu. IIpoMexyTkn 3HaK OCTOSHCTBA
28 Yérapie  HeuéTHbIe pyHKInU. [leproanyeckue pyHkunu. [IpomMexyTku MOHOTOHHOCTH (DYHKITHH
29 8 MakcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbosbiiee 1 HanMeHblee 3HaueHne QyHKIIMN Ha IPOMEKYTKE
30 nedens Jluneiinas, KBajpaTuyHas v JpOOHO-IMHEHHAS PYHKIMI
31 DreMeHTapHOe UcCciel0BaHue U MOCTPOEHUE rpauKoB 3TUX (HYHKIMHA
32 DeMeHTapHOe Ucciel0BaHue U MTOCTPOeHUE rpauKoB 3TUX (HYHKIIMH
33 9 CreneHns ¢ nenbM nokasareneM. bunom Hetotona
34 neodens CrerneHb ¢ nebM nokaszareiaeM. bunom Herorona
35 CrenenHast yHKIUS C HATYpPaJTbHBIM H [EJBIM ITOKa3aTeNIeM, CBOMCTBA U Ipaduk
36 KontpoabHas padora Ne2 «CrenenHasi pyHKIusi, CBOCTBA ¥ rpaduK»
Apudmernyecknii KOpeHb N-0ii crenenu. ppanuonanbHble ypaBHeHHs-15 9
37 10 ApudmeTrueckuii KOpeHb HaTypaIbHOW CTENIEHH U €ro CBOICTBa
38 nedens ApudmeTnueckuii KOpeHb HATYPAITLHON CTETICHN U €T0 CBOWCTBA




39

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH

40 [TpeoOpa3zoBaHus YHCIOBBIX BEIPAKCHNUH, COJCPIKAIINX CTETICHH U KOPHU

41 11 [TpeoOpa3zoBaHus YHCIOBBIX BEIPAKEHHUH, COJICPIKAIINX CTETIEHH U KOPHU

42 Heoens HppanuonansHele ypaBHeHUs.. OCHOBHBIE METO/IBI PEIICHHS UPPALUOHAIBHBIX YPaBHECHUN

43 HppanmonansHbie ypaBHeHUs.. OCHOBHBIC METO/IbI PEIICHHUS UPPALUOHATBHBIX YPaBHECHUN

44 WppanumonansHbie ypaBHeHHs.. OCHOBHBIC METO/IbI PEILICHHS UPPALMOHAIBHBIX YPAaBHEHUN

45 12 PaBHOCHIIBHBIC IEPEXO/IbI B PELICHUH UPPALMOHAIBHBIX YPaBHECHHI

46 neoens PaBHOCHIIBHEIE IEPEXO/BI B PELIEHUH HPPALMOHAIBLHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE IEPEX0/IbI B PELICHUH HPPALMOHAIBHBIX YPaBHEHHN

48 PaBHOCHIIBHBIE IEPEX0/IbI B PELICHUH PPALMOHAIBHBIX ypaBHEHHN

49 13 CaoiicTBa U rpaduK KOpHS N-0i CTENEeHU Kak (QyHKIMU 0OpaTHOM CTETeHH ¢ HaTypaJlbHBIM IIOKa3aTeIeM

50 Heoens CgoiicTBa 1 rpaduiKk KOpHs N-0if CTENECHU KaK (QYHKIUK OOPaTHOM CTEICHU ¢ HATYPAIBHBIM IOKa3aTe/IeM

51 KonTtpouabHnas padora Ne3 «CpoiicTBa 1 rpaduk KOpHs N-0ii creneHu. UppanuonanbHble ypaBHEHUS»
Iloka3aTenbHast pynkuus. [lokazarenbHble ypaBHeHus -10 4

52 CreneHb ¢ palMOHAIBHBIM II0KA3aTeNIeM M €€ CBOMCTBA

53 14 CrereHs ¢ palMOHAIBHBIM ITOKa3aTejIeM U €€ CBOWCTBA

54 nedensn CrereHs ¢ palMOHAIBHBIM ITOKa3aTejIeM U €€ CBOWCTBA

55 [TokazarenpHast GyHKIMS, €€ CBOHCTBA U IpauK

56 Hcnonp3oBanue rpaduka GyHKIUH IS pEIICHNs] YpaBHEHU I

57 15 Hcnonp3oBanue rpaduka GyHKIUH IS pEIICHNs] YpaBHEHU I

58 nedens [MokasatenbHble ypaBHeHUs. OCHOBHBIE METO/IBI PELIEHUS [TOKA3ATEIBHBIX YPaBHEHUI

59 [MokazarenbHble ypaBHeHUs. OCHOBHBIC METO/IbI PEIICHHS TIOKA3aTeIbHBIX YPAaBHCHU I

60 [MokasarenbHbie ypaBHeHUs. OCHOBHBIC METO/IbI PEIICHHS TIOKA3aTeIbHBIX YPAaBHCHU I

61 16 KonTtpouabHnas padora Ne 4 «IlokazarenbHas pynkuus. [lokasarenbHble ypaBHeHU»
Jlorapupmuueckas ¢pynkius. Jlorapupmudeckue ypaBHeHuUs-18 u

62 Hedens Jlorapudwm uncna. CoiicTBa orapudma

63 Jlorapudwm uncna. CoiicTBa orapugma

64 Jlorapudm uncna. CoiicTBa jorapudma

65 17 JlecATUUHBIE U HATYpaJIbHBIE JOTapHUPMbI




66 Heoenn JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI

67 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTaprUPMBbI

68 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTaprUPMBbI

69 18 [IpeobOpaszoBanue BeIpaXKEHUH, COIEPKAIINX JOTaprUPMBbI

70 Hedens Jlorapudmuueckast GyHKIHsI, €€ CBOWCTBA U rpaduK

71 Jlorapudmuueckas GpyHKIus, e€ cBOiCTBa U rpaduk

72 Hcnonp3oBanue rpaduka GyHKIMK IS pELISHUs] ypaBHEHUH

73 19 Hcnons3oBanue rpaduka GyHKIIUU A1 pEIICHUST YPABHCHHUI

74 Heoens Jlorapupmuyeckue ypaBHeHHs. OCHOBHBIC METOBI PEIICHHUS JIOTAapU(PMUIECKUX yPaBHEHHI

75 Jlorapupmuyeckue ypaBHeHHs1. OCHOBHBIC METO/BI PELICHUS JIOTapH(PMUUECKUX YpaBHEHUI

76 Jlorapupmuyeckue ypaBHeHHs1. OCHOBHBIC METO/BI PELICHUS JIOTapH(PMUIECKUX YpaBHECHUI

77 20 PaBHOCHIIbHBIC TIEPEXO/Ibl B PELHICHUH JIOTAPHU(PMUICCKUX YpaBHECHUN

78 Heoens PaBHOCHITbHBIC TIEPEXO/IBI B PEIICHUH JTOTapU(PMUUICCKUX YPABHCHUI

79 KonTtpouabHnas padoraNe 5 «/lorapupmuyeckas pynkuus. JJorapupmudeckue ypaBHeHUusD)
TpuroHomerpuyeckue BbIpa:KeHHUs 1 YPABHEHUs -22 4

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO apryMeHTa

81 21 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO apTyMEHTa

82 neoens ApKCHHYC, apKKOCHHYC U apKTAaHI'€HC YHUCIIOBOTO apryMEHTa

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa

84 TpuronomeTpuueckast OKpy>KHOCTb, ONPE/ICIEHIE TPUTOHOMETPUYECKUX (DYHKIIHI YHCIIOBOTO apryMeHTa

85 22 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEACTICHIE TPUTOHOMETPUIECKUX (PYHKIUI YMCIOBOTO apryMeHTa

86 nedens OCHOBHBIE TPHTOHOMETPUYECKUE HOPMYIIBI

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI

89 23 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

90 Heoens [TpeoOpa3zoBaHie TPUTOHOMETPHUCCKUX BBIPAKCHUIT

91 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKECHUI

92 [TpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKCHUH

93 24 [IpeobpazoBaHKe TPUTOHOMETPHIECKHUX BBIPOKEHUI




94 Heoens PemreHne TpUroHOMETpUYECKUX YPaBHEHUU
95 Perienue TpUroHOMEeTpHUECKUX ypaBHEHUN
96 Perienue TpUroHOMEeTpHUECKUX ypaBHEHUN
97 25 Perienue TpUroHOMETpHUECKUX ypaBHEHUH
98 Hedens PenieHne TPUrOHOMETPUYECKUX YPaBHEHUIM
99 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
100 Perienne TpUroHOMETPHUECKUX YpaBHEHUN
101 26 KonTpoabHasi padora Ne 6 «TpuronomMmerpuyeckue BbIpaskeHUsl U TPUTOHOMETPUYECKHE YPABHEHHS»
IMocaenoBareabHocTH M iporpeccuu — 10 4
102 Helens [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIEOBATEIbHOCTENH. MeTo1 MaTeMaTHUeCKON MHAYKLINUN
103 MOHOTOHHBIE U OTPaHUYECHHBIE TIOCIIE0BATENILHOCTH. MicTOpHs aHann3a 6€CKOHEUHO MaJIbIX
104 Apudmerrdeckas Iporpeccus
105 27 [eoMeTpuyecKas IPOrpeccus
106 Heoens BeckoHeuHo yOBIBarOIIAs FeOMETPHYECKAS TPOTPECCHSI
107 CymMma 6eckOHEeUHO yOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
108 JInHENHBIN U SKCIOHEHIMAIBHBIA pocT. Yncio e. @opMyra CII0KHBIX ITPOLIEHTOB
109 28 JIMHEeNHBIN ¥ SKCIOHEHIMAIBHBIA pocT. Yncio e. @opmysa CI0KHBIX POLEHTOB
110 neoens Vcnonb30BaHue NpOrpeccuy Ui pelieHns pealbHbIX 33a4 MPUKIaJHOIO XapaKkTepa
111 Konrtpoabsnas padora Ne 7 «IlocienoBaTeibHOCTH U MPOrpecCHM»
HenpepsbiBuble pynkuun. IlpousBognas — 20 u
112 HenpepriBHble GYHKIIMN U X CBOWCTBA
113 29 Touka pa3pbiBa. ACUMNITOTHI IrpaduKOB HyHKIMN
114 neoens CoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3KE
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
116 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB
117 30 Meto1 MHTEPBAIOB /ISl PEIICHUSI HEPABEHCTB
118 nedens MeTo MHTEPBAJIOB TS PEIIEHHs HEPABEHCTB
119 [IpumMeHeHHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN [T peLIeHHs 3a1a4
120 [IpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUH [T peLIeHHs 3a1a4




121 31 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU
122 neoens Ormpezenenye, FreOMETPUIECKUH CMBICI IIPOU3BOIHOM
123 Omnpenenenne, GU3NIECKUA CMBICI IPOU3BOTHON
124 YpaBHeHHE KacaTeJIbHOU K rpaduKy HYHKITUU
125 32 VpaBHEHHUE KacaTeNbHON K rpaduKy QyHKIHUK
126 Hedens [Tpon3BOHBIC 3TIEMEHTAPHBIX ()YHKIIHI
127 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI
128 [Ipou3BoHAs CyMMBI, TIPOU3BEICHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUH
129 33 [Tpou3BoHast CyMMBI, IPOU3BEICHHSI, YACTHOT'O M KOMIIO3HIIUU (PYHKITUI
130 Heoens [Tpon3BogHAs CYMMBI, TIPOU3BEICHMUS, YACTHOTO U KOMITO3MIIMH ()YHKIIHI
131 KonrpoabsHnas padora Ne 8 «IIpousBoaHas»
IloBTOpeHue, 006001IeHNEe, CHCTEMAaTH3ALMs 3HAHUI — S 4
132 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"
133 34 [ToBTOpenue, 06061meHne, cucTeMaTu3anus 3HaHui: "Oyaknun"
134 | Hedens HTorosasi KOHTPOILHas padora Ne9
135 HToroBasi KOHTpPoJIbHas padora Nel(
136 [ToBTOpEHHE, 0000NIEHNE, CHCTEMATH3AIHs 3HAHMIA

O01ee KOJHYECTBO YaCOB 10 nporpamme — 136 4, KOHTpoJIbHBIE padoThl -10 4

IMMOYPOYHOE INVTIAHUPOBAHME, 11 KJIACC

n/n

Tema ypoka B Kontpoabusbie IIpakTuueckue
cero
padoTsbl padoTbl
IIpuMeHeHne MpoU3BOIHON K
HCCIIeI0BaHMIO (DYHKIIHI HA 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoaunuyecTBO 4acoB

JlaTa
U3YyUYCHHUS

DJICKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl




[IpuMeHeHne nNpou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprumeHeHue nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[TpumeHeHne mPOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanbOoIbIIETr0 1

HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON

(GyHKLUHU Ha OTpe3Ke

10

Haxoxxnenne HanOoIbIIETO 1

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxnaenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




11

Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBHIBHON
(GYHKITMH Ha OTPE3Ke

12

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GyHKIMHU Ha OTpe3Ke

13

14

15

[IpumeHeHue nporu3BOIHOMN 11t
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[IpumeHneHue MPOU3BOTHOM JIJIst
HAXO0XJ/ICHUS HAWITYYIIETro PeuIeHHs B
MPUKIIATHBIX 3a/1a4ax

[IpumeneHne MpoOn3BOIHOM ISt
OIIpEeJICTICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOT0 (OPMYJION HITH
rpaduKom

16

[Ipumenenre npou3BOIHON IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHOoro GOpMYIION WK
rpaduKom

17
18

Komnozunus ¢pyHkuit

Komnozumus GyHkimii

19

Komnozunus ¢pyHkuit

20

21

I'eomerpuueckue o6pa3bl ypaBHEHH Ha

KOOPJAWHATHOM IIOCKOCTH

I'eomerpuueckue o6pa3bl ypaBHEHHI Ha

KOOp,[[HH&THOfI IJIOCKOCTH




KonTtponsHas pabdora: "Mccnenoanue

22 (GYHKIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBooOpazHbIe 37I€MEHTAPHBIX

24 dbynaknuid. [TpaBuna HaxoXACHUS
epBOOOPa3HBIX
[TepBooOpazHbIe 3JIEMEHTAPHBIX

25 dbyukuuii. [IpaBuna HaxoxaeHUS
epBOOOpPa3HBIX

26 HNuterpai. I'eoMmeTpuyeckuii CMbICIT
UHTETpaia

97 Boruncnenue onpeneiaéHHOro HHTErpaia
no ¢popmyne Hetorona-Jleiibauma

)8 Boruncnenue onpeneiaéHHOro HHTErpaia
o popmyne Herotona-Jleltouua

29 [IpumMeHneHnne nHTETpaNa s
HAXOKJICHHUS TUTOIIAACH TUIOCKHUX (PHUTYD
[TpumeHeHne uHTErpana s

30 HAXO0XJICHUS 00EMOB r€OMETPUICCKIX
Te

31 [Tpumeps pemienuit AudpepeHnnaIbHbIX
yYpaBHEHUN

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU
MaremaTrueckoe MOJEIUPOBAHHE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO

nudepeHIaTbHBIX YPaBHEHUN




KonTtponsHas padora: "[lepBooOpazHas u

34 \
UHTErpal

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKLINU, UX
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX

HEpPaBEHCTB




Pewienne TpuroHOMeTpUYECKUX

46
HEPABEHCTB

47 Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB
Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUYCCKUX (DYHKITUMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
[OKa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
UppaIMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIIECHUS

HppanuoOHaJIbHbIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>9 UppalMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATIBLHBIX HEPABEHCTB

61 I'paduueckue MeTObl pelIeHus
UppaLMOHATIBHBIX YPaBHEHUN

62 I'padmueckue MeTOIBI pelICHUS
UppaLMOHATIBLHBIX YPaBHEHUN

63 I'paduaeckue MeTO Bl pemeHus
IIOKa3aTeJIbHBIX YPaBHEHUU

64 I'paduueckue MeTobl pelIeHus
HOKa3aTeIbHbIX HEPABEHCTB

65 I'paduaeckue MeTO Bl pemeHHus
norapu(pMHUECKUX YpaBHEHHMA

66 I'paduaeckue MeTOIBI pemIeHHS
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
I'paduaeckne MeTOBI pemeHHs

68 MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
yYpaBHEHUU
I'paduaeckne MeTO Bl pemeHHs

69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pereHus

70 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

HEpPaBEHCTB




71

I'paduueckue MeToBI pemieHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"HppanuoHaibHble, IOKa3aTeIbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"

73

74

75

KomruiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHYECKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHClIa

KommuiekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApudmeTndeckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

76

77

78

Apudmerndeckre onepamum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TIIOCKOCTH
N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPJMHATHOM TIIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu N-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenun
U3 KOMIUIEKCHOT'O YHCIIa

[IpuMeHeHre KOMIUIEKCHBIX YHMCEIT JUIst
peneHns PU3NYECKUX U TeOMETPHUECKUX
3a1a4y




KonTtponpHas pabdora: "KomruiekcHble

82 |
yucia

83 HatypanbHble u nenbie yncia

84 HarypanbHble U 11e51ble Yrciia

85 [IpumeHneHne Npu3HaKkoB AETUMOCTU
LEJIBIX YUCENl

86 [TprMeHeHne NPU3HAKOB JIEINMOCTH
LEJIBIX YnCell

g7 [IpumeHeHue NpU3HaKOB AETUMOCTU
nensix uncen: HOA u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesn: HOJl u HOK

89 [TprMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

90 [IpumeHeHue NpU3HaKOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 10 MOAYIIIO
[IpumeHeHne NpU3HaKoOB AETUMOCTH

91 LENbIX YUcell: anroput™ EBkinnaa s
pelieHys 3a/1a4 B LIEJIbIX YnciIax

92 Konrtponsnas pabdora: "Teopus nenbix
yucen"
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-

CIICACTBUA




95

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

97

98

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METOBI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTelbHbIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
YpaBHEHUN

100

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
ypaBHEHUU

101

[IprMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHbBIX 00JaCTe HayKH U pealibHOM
JKU3HHU, HHTEPIIpETaLs TOIy4eHHBIX
pe3ynbTaToOB

102

IIpuMeHeHne cucTeM K pelIeHU0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HH, MHTEPIIPETALUs TOITy4EeHHBIX
pe3ynbTaToOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
YKU3HU, UHTEPIIPETaLUs MOTy4YEeHHBIX
pe3yJbTaTOB
KonTponpHas padora: "Cucremsl

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
ypaBHeHUN"

105 PanumonanbHble ypaBHEHUS €
napaMeTpamMu

106 PannonanbHble HEpaBEHCTBA C
napaMeTpamMu

107 PanronanbHbBIE CUCTEMBI ¢ TTapaMeTpaMu

108 Hppanuonaibuble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HpparmoHanbHble CUCTEMBI C
napaMeTpamu

110 [TokasarenpHbIC ypaBHEHUS, HCPABEHCTBA
C mapamMeTpaMu

111 ITokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

114 TpuroHoMeTpuUYeCKre ypaBHEHUS C

napaMeTpamu




115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u nccaeaoBaHue
MaTeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

HOCTpoeHI/Ie 1 UCCIICAOBAHUC
MAaTEMATUYCCKHUX MOI[GJ'IGﬁ pCalIbHBIX
CI/ITyaHI/Iﬁ C IIOMOIIBIO CUCTEM
ypaBHCHI/II;'I C [mapaMCTpaMu

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIeNIel pealbHbIX
CUTYallU C OMOUIbIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

120

KonTponbHnas pabora: "3agauu c
napaMmerpamu’

121

122

[ToBTOpenue, o6odIIEHNE,
cucTemarusanus 3HaHuil: "Ypapaenus"
[ToBTOpenue, 06001IEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, o6odIIEHKE,
CUCTEMAaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenme, 0600IIEHNE,
cucreMarusarus 3Hanui: "HepaBencrpa"




[ToBTOpenue, 06001ICHNE,

125 1
cucremaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzaius 3Hanuii: "HepaBencrpa"
[ToBTOpEeHmE, 0600IICHNE,

127 cucreMartuzarus 3Hanuii: "[Ipon3BoHas 1
U e€ npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,

128 cucreMaTtuzarus 3Hanuii: "[Ipon3BogHas 1
U e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3HaHuit: "IlponsBogHas 1
U e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,

130 cucreMaTHu3anus 3HaHuii: "MHTerpan u 1
ero npuMeHexue"

131 [ToBTOpenue, 06001IEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6odIIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 Wrorosast KoHTpOJbHAS paboTa 1

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTEMATH3aLMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10O 136 10

[TPOTPAMME




YEBHO-METOJNYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

1.Mopakosuu A.I'. u np. AnreOpa u Havana MaremaTudeckoro aHaiauza. 10 -11
kjacchbl. B 2 4. YueOHuK U 3a1a4HuK JIJIs1 ydanuxcsi o01ieo0pa3zoBaTeIbHbIX
yupexJieHui (mpodribHBIN ypoBeHb) - M.: MHeMo31Ha
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