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INOACHUTEJIBHASA 3AIIMCKA

VYuebHbIll Kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAJIN3a» SIBISIETCS
OTHMM W3 Hambojee 3HAYMMBIX B MpPOTpaMMe CpPEeAHETo oO0Iero obpa3oBaHMS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3Y4YCHHS] BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroill CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00yYaroIMXcsl Ha YPOBHE, HEOOXOAUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JPYTHX
TUCIMIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydyaromiudecs OBJIAJEBaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyIUpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKoi hopme.

VY4eOHblll Kypc anreOpbl ¥ Hayajd MaTeMaTHYEeCKOrOo aHalu3a 3aKJIa/IbIBaeT
OCHOBY /i1 YCIICIIHOTO OBJIAJICHUS 3aKoHaMU (PU3UKHU, XUMUHU, OHOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TE€HACHIIMI pa3BUTHA S3KOHOMHUKHU U OOIIECTBEHHOMN KU3HH,
[O3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJIs JajbHEHIIero o0pa3oBaHus U B
MMOBCEHEBHOMN XU3HU. B TO ke BpeMms oBiajeHHEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMHU anre0pbl U MaTEeMaTHYECKOTO aHalu3a pPa3BUBAET
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKJEHUS C NOMOIIBI0O MHIAYKLIWUN U PacCyXAarh NE€AYKTUBHO, HUCIIOJIb30BaTh
00001IeHNe W KOHKPETU3allMl0, abCTparupoBaHME U aHAJOTHIO, (QopmHpyeT
KpEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone usyuenus yueOHOro kypca «Ajnredpa M Hauyajga MaTeMaTH4YECKOIO
aHanu3a» 0O0ydYarolmuecs MOJy4YalroT HOBBIM OMNBIT PEUICHUS MPUKIAIHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHUTYaIHM,
UHTEPIPETAlMA  IOJIYYEHHBIX  PEIIEHUH, 3HAKOMATCSI €  IPUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblll Kypc 00s1aJlaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Y4yeOHbI Marepual, CIOCOOCTBYIOUIUN
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crnenuduky ydeOHOU
JESITeIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHOM  KOHUEHTpalud BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TOJyYECHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOy4yeHus anreOpe M HayajlaM MaTeMaTHYeCKOTO
aHaJIM3a JICKUT ACSITeTbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykrype ydeOHOro kypca «Ainrebpa W Hadajga MaTeMaTHYECKOTO
aHaJM3a» BBIJEIICHBI CIECAYIOLINE COJIEPKATEIbHO-METOANYECKHE JMHUM: «Hucna
U BbIUKCIEHUs», « DYHKIMU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4YECKOro aHain3a», «MHOXKecTBa U Joruka». Bce oCHOBHBIE



COZIEPKATETHHO-METOUYCCKAE JUHUU M3YYAIOTCS Ha TMPOTSIKEHUU ABYX JIET
0o0y4yeHHUsI Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JOTOJHSS
JpyT Opyra U MOCTENEHHO HACHIIAsCh HOBBIMH T€MaMH W pasnenamu. JlaHHBIN
yu4eOHBIH KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHWEe HECKOJbKMX MAaTeMaTHYeCKUX IUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MaTEMaTHYECKH aHalIW3, TEOPHS MHOXKECTB, MaTeMaTHYeCKas
noruka u Apyrue. I[lo mepe Toro kak oOywaromuecs OBIajeBalOT BcE Ooiee
ITUPOKUM MAaTEeMaTHYECKUM arfmapaToM, Y HUX MOCJIEeI0BAaTeIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTH MaTeMAaTHUYECKYyI0 MOJENbh pPEabHOM
CUTYaIluH, IPUMEHATh 3HAHUS, TIOJyYeHHBIC TIPH U3YYCHUH Y4eOHOTO Kypca, s
PEIICHUsI CaMOCTOSITENFHO CHOPMYITHPOBAHHON MAaTEeMaTUYECKON 3aaud, a 3aTeM
HHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAuYeCKas JTMHUS «Yucaa U BBIYMCICHUS 3aBEpIIAcT
(dbopMHupOBaHE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpazoBanusi oco0oe BHHMMaHHEe yjaensercs (OPMHPOBAHUIO  HABBIKOB
pPaAIMOHAIBHBIX BBIYMCIICHHUM, BKJIIOYAIONIMX B CEOsl MCIOIB30BAHUE PA3THMYHBIX
dbopM 3amucu YuCIa, YMEHHE JeJaTh MPHUKUIKY, BBITIOJHATh MPUOTMHKEHHBIC
BBIYHCIICHHSI, OIICHUBATh UYHCIIOBBIC BBIPAKEHHs, pabOTaTh ¢ MaTEeMaTHYECKUMH
KOHCTAHTaMHU. 3HAaKOMbIe OOYYAIOIIMMCS MHOXKECTBA HATypalbHBIX, IIENbIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEJN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX ~4YHCel. B  KakaoM U3 JITUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My crenuduueckne 3amadyd W OIMepaluu: JAelieHHe Hallelo,
OTIEPUPOBAHUE OCTAaTKAaMHW HAa MHOXKECTBE IIeNIbIX YHCEeJ, OCO0bIe CBOWCTBA
PaAIMOHAIBHBIX U UPPAIMOHAIBHBIX YHCEN, apuMETUYECKHUE OIepaIiu, a TaKkxKe
U3BJICUEHNE KOPHSI HATYypalbHOM CTENEHW HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY PACHIMPEHUIO KpPyra HCIOJNb3YyEeMbIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX TPUMEHEHHS IS PEIICHUS Pa3IUYHBIX 3a7ad
dbopMHpyeTCS TPEICTAaBIICHUE O SAMHCTBE MAaTEMaTHKH KaK HayKu M e& poju B
MMOCTPOEHUU MOJENIC peaJbHOTO MHUpa, MIUPOKO HMCHOJB3YIOTCS 0000IIeHHE |
KOHKpPETH3aIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAM3yeTCs Ha MPOTSIKEHUU BCETO
o0yuyeHHsI Ha ypOBHE CpeaHero oOmero oOpa3oBaHUs, IMOCKOJIBKY B KaJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbpTate OOydYarolIuecs OBJIAJEBAIOT PA3THUYHBIMA  METOJAMU  PEUICHUs
palMOHANBHBIX, HUPPAIMOHAIBHBIX, T[OKA3aTeNbHBIX, JOTAPUOMHUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHCHHWM, HEPaBEHCTB W CHCTEM, a TakkKe 3ajad,
coJiepKaimx mapameTpbl. [lomydeHHbIE yMEHHS IIMPOKO HCTOJIB3YIOTCS MPH
UCCIICIOBaHNH (YHKIUI C MTOMOIIBIO TIPOU3BOIHOMN, MPU PEIICHUU MPUKIIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJE€HUE HAMOOJIbIINX U HAUMEHbBIINX 3HAaYEHUU (QYHKIIHUHU.
JlanHasi comepkatenbHas IMHUS BKIIOYAET B ce0s Takke (popMHupoBaHHE YMEHHI
BBIMIONHATH  pacy€tel 1o  ¢opMynaM, mpeoOpa3oBaHUS  PalMOHAIBHBIX,
UPPALUOHATBHBIX W TPUTOHOMETPUUECKUX BBIPAXKEHUHM, a TakKe BbIPAKCHH,
colepxkalmx crteneHu u Jjorapudmel. braromaps u3zydeHHIo anredpanuecKkoro
MaTepuaia TMPOUCXOAUT  JalibHEWIlee pa3BUTHE  AITOPUTMHYECKOTO |
a0CTPaKTHOTO MBIIUICHUS O0yJaronumxcsi, (GOPMHUPYIOTCS HaBBIKH JEAYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHMOCTEW B BHUJEC PaBEHCTB U HEpaBeHCTB. Airebpa
npennaraet 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI Il PEIICHHUS] MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ/lad, HATJSAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxxarenpHo-MeTOaUYeCKass JHUHUS «DYHKIUU H TpaQuKh» TECHO
neperieTaeTess ¢ IPYTUMH JIMHUAMHA Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICTIE 33J1a€T MOCIIEA0BATEIFHOCTh H3yUeHUsI MaTeprana. M3ydeHne cTeneHHoi,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHM, X CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIMU JJIsl pEIICHUs 3a/lad U3 JPYTruX y4eOHBIX
MPEIMETOB M PEATbHON JKM3HHM TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEeM ypaBHEHHWU W HepaBeHCTB. [Ipu 3ToM OoibIlioe BHUMaHHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEKIY
pPa3UYHBIMA BEJIIMYMHAMH, HCCIIENOBATh TMOJIyYeHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. Matepuan 3Toi conepKaTeIbHON JTUHUM HAIIEJICH HA Pa3BUTHE YMEHHM
U HaBBIKOB, ITO3BOJISIONIMX BBIPAKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B
paznuyHoOil (hopMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHast nuHUs «Hawama mMareMaTH4ecKOro aHallM3a» IMO3BOJISIET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaromMMCs, TaK KaK y HHUX TOSBJISCTCS BO3MOXHOCTH CTPOHTH
rpa@uKky  CIOXHBIX (YHKIHMM, ONpEAeNsTh WX HAWOOJBIINE W HAWNMEHBIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeN, HAXOIUTh CKOPOCTH H
yCKOpeHusi TporeccoB. JlaHHas coaep)karenbHas JMHHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTeMaTHYEeCKHMX MOJEJIed pealbHBIX CHTYyallui,
MO3BOJISIET HAXOJIWUTh HAWIYYIIee pEIICHWE B NPHUKIAJAHBIX, B TOM YHUCIE
COIMAIBHO-PKOHOMHYECKHUX, 3a/1adaXx. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOTO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (POPMaTHHO-TOTUYECKOTO W
KPEaTUBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMCHHH pAacCIO3HABaTh IPOSIBICHHS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs: y3HAIT O



BBIIAIOIIMXCS pE3yJIbTaTax, MOJIYYEHHBIX B XOJE pa3BUTHS MaTeMAaTUKH Kak
HAyKH, 1 00 UX aBTOpPax.

CopepxarenpHO-MeTOINYECKAs TUHUS «MHOXKECTBA U JIOTUKA» BKIIIOUAET B
ceOsl 2JEMEHThl TEOPHUM MHOXXECTB M MaTEMaTHUYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMAaTUKH
Y TpeasiaraloT HauOoJiee YHUBEPCAJBHBIN S3bIK, OOBEAMHSIOUIMN BCE pa3leibl
MaTeMaTUKU M €€ MNPUIOKEHUIM, OHM CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKHUE
JUCLMIUIMHBL M MX MNPUWIOKEHUs B eauHoe nenoe. [loaTomMy BaxHO 1aTh
BO3MOXKHOCTh 0O0y4YarolieMycsi TOHHUMAaTb TEOPETUKO-MHOKECTBEHHBIM SA3BIK
COBPEMEHHOM MaTeMaTHKH W HCIIOJIb30BAaTh €r0 ISl BBIPAKCHHUS CBOUX MBICICH.
JlpyruM BaXXHBIM TPHU3HAKOM MAaT€MaTHKU KaK HAayKd CIEAyeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHMM M CJEIOBaHUE OMNPEICIEHHBIM
OpaBWJaM  [OCTPOCHUS  JOKAa3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTHYECKHX
npaBmil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIICHUSI.

B yueOHOM Kkypce «Anrebpa u Hayajla MaTeMaTHYECKOIO aHaJIU3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIE IMPU3BAHBI
CHOocOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENIEH pealbHbIX
CUTyallui, MCCIENOBaHUS JTHX MOJIEJe C TIOMOIIBIO ammapaTa anreOpbl |
MaTEMaTHYECKOTO aHaINW3a, WHTEPIpEeTAllM TOJIYYCHHBIX pe3yslbTaToB. Takue
3aJlaHuUs BIUIETEHbI B KQXK/IbI U3 pa3/iesoB POrpaMMbl, IOCKOJIbKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs AJisl PelIeHUs NpUKIagHbIX 3amad. [lpu
pEIIEHWH  pealbHbIX  NPAKTHUECKUX  3ajady  oOydaromuecs  pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCTONB30BaTh  aHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  MpoOJeMy.
JlesTenbHOCTh 1O  (POPMUPOBAHUIO HABBIKOB PpELICHMs] TPUKIAJAHBIX 3a]ad
OpraHMU3yeTCs B IPOLECCe U3yUEHUs BCEX TEM yUeOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHaTTN3a.

Ha wusyuyenue yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOTO
aHanu3a» orBoautTcsa 268 vacos: B 10 knacce — 136 yacos (4 yaca B Hegento), B 11
kiacce — 132 yaca (4 daca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BBIYMCICHUSA
Parnmonaneupie yncina. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHbIe nepuoauueckue aApodu. [Ipumenenue npoOeit U MPOLEHTOB AJis
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUHN U PealbHOM )KU3HU.

JlelicTBUTENbHBIE YHCIA. PalMoHanbHblE W HPPAUMOHAIBHBIE YHCIA.
Apudmernueckre  omepalMi ¢ JICUCTBUTENBHBIMU  YHCIamMH.  Moaynb
JIEHCTBUTENBHOrO Yncia U ero cBoicTBa. [IpuOnmkEHHbIE BBIUMCIICHUS, [TpaBUIIa
OKPYIJICHHMS], PUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ wnensiM mnokaszareneM. bunHom Herorona. Hcemosb3oBanue
HOIXOAIIENH POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JIJIS PEILIEHUS TPAKTHUECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApupmMeTnyecknii KOpeHb HaTypaJbHOU CTETIEHH U €ro CBOMCTBA.

CreneHp ¢ panMOHAIBHBIM IIOKa3aTelieM U €€ CBOWCTBA, CTEIEHb C
JNICUCTBUTEIILHBIM OKA3aTEIIEM.

Jlorapugm uuncna. CpoiicTBa norapudma. JlecssTuuHble U HaTypaJlbHbIE
norapu@Msl.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI€HC YMCIIOBOI'O apryMeHTa. APKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXKAECCTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M ypaBHEHMs-CleICTBHs. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS 1IEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroujieHbl OT OJHOM MepeMeHHOH. JleleHne MHOrowieHa Ha
MHOIOWIEH C ocTaTkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUHN, COACPKAIINUX CTETIEHU U KOPHHU.

UppauronanbHbie ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
HppalMoOHaIbHbBIX YPaBHEHUI.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOJbl PELIEHUS MOKA3aTEIbHBIX

YpaBHEHUN.
[IpeoOpazoBaHue BbIpaXeHH, COACPIKAIIUX JTOTAPUPMBI.
Jlorapupmuueckue YPaBHEHUS. OcHOBHBIE METO/IbI pelLIeHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHoOBHBIE TPUTOHOMETPUUECKUE bOopMyIIHL. [IpeobOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TpUroHoMeTpUYECKNX ypaBHEHUM.



Pemienne cucreM nMHEHHBIX ypaBHEHMH. MaTpuiia CUCTEMBbl JIMHEHHBIX
ypaBHeHUH. OmnpenenuTenb MaTpUllbl 2X2, €ro TEOMETPUUYECKUU CMBICT U
CBOMCTBA, BBIUMCJIEHUE €0 3HAYCHMSI, TPUMEHEHUE ONPEACIIUTENS ISl PEIICHUs
CUCTEMBbl JIMHEMHBIX YpaBHEHUHU. PelieHue NpuKIagHbIX 3a4ad C OMOUIBIO
CUCTEMBbl JIMHEHHBIX ypaBHEHMH. lccinenoBaHue NOCTPOCHHOM MOJENU C
MIOMOIIBIO MATPHUIL ¥ ONIPEAETUTENEH.

[TocTpoeHne MaTEeMAaTHYECKUX MOJENIEW PEalbHON CHUTYyallMM C MOMOIIBIO
YpaBHEHHI U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3a/ad U 3a/Jad U3 Pa3IuYHbIX o0JacTeld HayKu M peajbHOU
KU3ZHU.

DOyHKUUM U TPaPUKH

@yHKIMA, cnocoObl 3anaHus (QyHkuuu. B3anmHO o0OpaTHble (QYyHKIUU.
Komnosumus  dyakuuid. 'padux ¢GyHKIHMUA. DaeMeHTapHbIe MpeoOpa3oBaHUS
rpa@uKoB (QyHKIIMIA.

OO6macth omnpeaeneHuss 1 MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hymm ¢yHkumm.
[TpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE U HeuéTHbIe QyHKUUU. [leproanueckue
bysakuuu. I[IpoMexyTku MOHOTOHHOCTH (GYHKIHUUA. MakCHUMyMbl U MHUHUMYMBbI
¢bynkuuu. Haubosnpiiee 1 HauMeHbIIee 3HaYeHUs1 GYHKIIMU HAa TPOMEKYTKE.

Jlunelinas, KBajgpaTu4yHas W JpOOHO-IMHENHass (QYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAaHKE U MMOCTPOEHUE UX TPA(UKOB.

Crenennast GyHKIUS C HATYpaJIbHBIM M IIeJIbIM TTOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiictBa M Tpaduk KOpHS N-0il CTeNeHW Kak (PYHKIUKU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[lokazatenbHass U sorapu@muyeckas (GyHKUHUH, UX CBOMCTBA U Tpadukwy.
Hcnons3oBanue rpa@ukoB GyHKUMMA 151 pEIICHUS] yPABHEHUI.

TpuroHomeTpuyeckas OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

QOYHKINOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOLECCAX U SBJICHUSIX.
['paduixu peanbHbIX 3aBUCUMOCTEN.

Havana maremaTH4eckoro aHajmsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs NOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTUYECKOU WHTyKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENbHOCTH. VCTOpHSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOrO0 aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpuieckas nporpeccuu. beckoneuHo yobiBaromias
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
nporpeccu. JINHENHBIN U SKCIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CI0KHBIX
MpoueHTOB. Mcnonb30BaHME MpPOrpeccMy Uil  PEIICHHs] PEeabHbIX — 3a1ad
NPUKJIATHOTO XapakTepa.



HenpepbiBHble (pyHKIMM M ux cBoicTBa. Touku paspbiBa. ACHUMOTOTHI
rpaduxoB ¢yuknuii. CBoiicTBa (QyHKIMI HENpPEpbHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB ISl pelIeHus1 HepaBeHCTB. [IpumeHeHHE CBOICTB HEMpPEepBHIBHBIX
(yHKIMI U151 perieHus 3a1ad.

[lepBast u BTOpas mpousBojHbIe QPyHKIMU. OnpeneacHne, reOMETPUIECKHI
U (QU3NYECKUH CMBICT TPOU3BOAHON. YpaBHEHHE KacaTelbHOM K Tpauky
byHKIIH.

[IpousBogHbple  3nmeMeHTapHbIX  QyHKuuil.  I[lpousBogHas  cyMMBlI,
IPOU3BEJICHUS, YACTHOTO ¥ KOMIIO3UIIUHN (PYHKIIUH.

MHo:kecTBa M JIOTHKA

MHoecTBO, omnepalMy HaJl MHOXECTBAMH U HUX CBOicTBa. JlmarpaMmel
Olinepa—Benna. IlpuMeHeHue TEOpPETHUKO-MHOKECTBEHHOTO — ammapara Juis
OMHCaHUsl peajbHBIX MPOLIECCOB U SBICHHWM, MPU PEUICHUH 3a1ad U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaT€MaTHYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 KIIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u nensie yncna. IlpumeHeHne npu3HakoB JEIUMOCTH LEIBIX
yucesn, HauOosbimuil oOmuit nenurtens (nanee — HOJ[) m HaumeHnblee ooOiiee
kpatHoe (manee — HOK), octaTtkoB no Mmoaysto, anroputma EBkinia nis pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommiekcHble uuncna. AnreOpaudeckass U TpUrOHOMETpHueckas (OpMBI
3alUCH KOMIUIEKCHOTO 4Yucia. Apu@MeTHUecKHe ONepaluud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cteneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCeN Ui pelieHus: GU3NYECKUX U FTeOMETPUUECKUX 3ajau.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YPAaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKHUX  YpaBHEHUH C  TOMOUIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpHueCKMX HEPABEHCTB.

OcCHOBHbIE METOABl pPEIICHUS TOKAa3aTENbHBIX U  JOrapuMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] CHCTEM M COBOKYIHOCTEN PALIMOHAIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.



IIpumMeHeHHe  ypaBHEHMI, CHUCTEM W  HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3a/ad W 3a/Jad W3 Pa3IuYHbIX 00JacTeil Hayku M peasbHOM
KU3HH, UHTEPIPETALHNS IOTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKH

I'paduk xommosummu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOICTBA U TpaUKH.

I'padmyeckue MeTonbpl pelleHUsT YpaBHEHMM M HEpaBeHCTB. ['paduueckue
METO/IbI PEIICHU 3a/1a4 C TapaAMETPaAMHU.

Hcnonp3oBanue rpadukoB (yHKIUN [UIS HMCCIAEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPHU PEIICHUU 3aJlady U3 APYrHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maremMaTH4ecKoro aHajmsa

[IpumeHeHne NpOU3BOAHOMN K UCCIIEIOBaHUIO (DYHKIIMHA HA MOHOTOHHOCTb U
skcTpeMyMmbl.  HaxoxaeHue  HamOOJbIIEr0 W HAaWMEHBIIETO  3HAYECHHUU
HEIpEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHOW JUISl HAXOXKICHHS HAWIY4YIIEro pPELICHUS B
OPUKJIAJHBIX 3a]adax, Uil OINPEIEICHUs CKOPOCTH M YCKOpPEHHs IpoLecca,
3aJ1aHHOTO (POPMYJITOH W TPaPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNHurerpan. I'eomeTpuuecknii CMBICII MHTErpasa. Breruncnenne
onpenenéHHoro uHterpaia mno ¢popmyne Hetorona-JleiOuuna.

[IpumeHeHne uHTErpana s HAXOXKACHHUS IUIOIAACH IUIOCKUX (QUryp U
00BEMOB r€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB € MOMOILIbI U depeHInanIbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHN A YUEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OFBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTDH TPAKIAHCKON MO3ZUIIMKM O0YYaIOIIETOCsi KaK aKTUBHOTO
M OTBETCTBEHHOI'O UYJIEHA POCCHICKOTO  OO0IlecTBa, MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
NpOoNEAYp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBUM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOTO BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh POCCUNUCKON TpaxAaHCKOW WJICHTUYHOCTU, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUAM POCCUHUCKUX MATEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKCHHM B JPYrMX HayKax, TEXHOJOTHUsAX, cdepax
AKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS :

OCO3HaHMUE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIDKCHUN HAyKu U JACSATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEUICHUHN, PaCCYKICHUN, BOCTPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoro BoCUTAHUA:

c(OPMHUPOBAHHOCT, YMEHUSA TMPUMEHITh MaTEMaTUYeCKHe 3HAHUS B
MHTEpEecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pOBbIO (370pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE LEHHOCTH TPYAOIIOOUs, HHTEpPEC K
pasnmuuHbiM  chepaM  TPOPECCHOHAITBHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOD
Oynymiel mpo(ecCuu 1 pearn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,



FOTOBHOCTb M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHHMIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUWH BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUHU PAKTHYECKUX 3a]1a4 MaTEMAaTUYECKOM HAIPAaBICHHOCTH;

7) 3K0JIOTNYeCKOTr0 BOCITUTAHMSA:

c(OPMUPOBAHHOCTh IKOJIOTMYECKON KYJNbTYypbl, TOHMMAaHHUE BIIHUSIHUA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
Cpelibl, 0CO3HaHUE MI00ATBHOTO XapaKTepa dKOJIOTUUECKUX MPoOsieM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM [JI pelieHus 3aJad B 00JacTu
OKPY’KAIOLIEH Cpenabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U  OOIIECTBEHHOM  MpPaKkTUKHU, IOHUMaHHUE
MaTeMaTUYeCKON HaykKM Kak c@epbl 4YeIOBEUECKOH MAEsITeNbHOCTH, 3TaloB €€
pa3sBUTHS W 3HAYUMOCTM [UJIl Pa3BUTHsS LMBWIW3ALWAH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTEMAaTHYECKOM KyJbTYpOM KakK CpPEACTBOM IIO3HAHUA MUPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIBHOCTD
VWHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3oBpble Jilornueckue aeicTBUA:

BBISBJISITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHUNW MEXJIYy TOHATUAMH, (HOPMYJIUPOBATH
OTIpE/ICJICHHS TIOHATUM, YCTaHABIMBATh CYIICCTBEHHBIM MPU3HAK KiIaccHU(UKaImH,
OCHOBAHUS JIJIs1 000OIIEHUS ¥ CpaBHEHHUS, KPUTEPHUH TIPOBOJIMMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U O0II1E, YCIOBHBIE,

BBISIBIISITD MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H u
MpoTUBOpEeYHsl B (aKTax, JAHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpeJiaraTh
KPUTEPUH JIJISl BHISBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTh BBIBOJBI C KCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITSIILHO JIOKa3aTeIbCTBA MaTeMaTHYECKUX
YTBEpXKIEHUM (MIpsiIMblE W OT MPOTHUBHOIO), BBICTPAaUBATh aPryMEHTALIHIO,
MPUBOJUTH MPUMEPHI U1 KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBO/JIBI;



BBIOMpaTh CcHoco0 perieHus ydeOHOW 3ajlaud (CpaBHUBATh HECKOJBKO
BApPUAHTOB  peEIlICHMs, BbIOUpaTh Haubojee MNOAXOAAIMH C  y4ETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBrble ucciiegoBarejbcKye 1eMCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHMUS,
GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  IPOTHUBOpEUHE,  MpodIemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (pOpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MPOBOANTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEA0OBAHNE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00beKTa, SBJIEHU, IpoLecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBICHUSIMH, IPOILIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBATh 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
OpOBEAEHHOIO  HAONIOACHUS, MHCCIENOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECcCca, a TaKKe BBIIBUTATH
IPEIIOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISATE JIeUIUTHl MH(DOpMAIMK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha
BOMIPOC U IS PEIICHUS 3aa4u;

BbIOMpaTh MHPOPMAIUIO U3 HCTOYHUKOB PA3UYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH WHOOPMAIMIO PA3TUYHBIX BUIOB H
dbopm IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(OpPMAIHIO, TPEACTABIATh €€ B pa3inuHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

OILICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKkaTHBHBbIE YHUBeEpPCAJbHbIE y4eOHbIe 1eiicTBUS

Oo0wenue:

BOCIIPUHUMATh U (DOPMYITUPOBAThH CYXKJIEHUS B COOTBETCTBHH C YCJIOBHUSIMU
U LENsIMU OOILEHUus, SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAYy PEUICHUs 3a/Jaudu,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ybTar;

B X0Ji€ OOCYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
MpoOJIeMBbl, pelIaeMoN 3ajadyd, BHICKA3bIBaTh WJICHU, HAIICJICHHBICE Ha TIOUCK
pEIIEHHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXACHUAMH JPYIMX YYaCTHHKOB
auanora, oOHapy»XUBaTh Pa3MYMe U CXOACTBO IMO3WIMH, B KOPPEKTHOH (opme
(dbopMyTHUpOBATh Pa3HOTIIACHS, CBOM BO3PAKCHUS,



NPEACTABISATh PE3YJbTAThl PEIICHUS 3a/1a4i, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MPOEKTa, CaMOCTOATEIbHO BBIOMPATh (opMaAT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

PeryisiTuBHBIE YHUBeEpPCAJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanms:

COCTaBJISITH IUJIaH, AJITOPUTM PEIICHUS 3a/1a4, BHIOMPATH CIIOCOO PEIICHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BJIQJIETh  HAaBBIKAMHU  II03HABAaTEIbHOM  pEPIEKCMH KaK  OCO3HAHUS
COBEPILIAEMBIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJIETh
Crocob0aMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca U pe3ysibTaTa pelieHUs
MaTEMaTUYECKOH 3a]1a4H;

MPEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIM U YCIOBHUSIM, OOBICHATH
IPUYMHBI TOCTHKEHUS WIH HEJOCTHKEHHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOINUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIBHOCTD:

MOHUMATh U KCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBUAYAIbHOM
paboThl TpM pelleHuH Y4eOHbIX 3ajady, NPUHHUMATh IeJIb COBMECTHOM
JEsITeIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW palOoThl, pacrpeneisTh
BUJIBI PpabOT, JOTOBAapUBATLCA, OOCYXKAaTh TMPOILECC W pe3yiabTar padoThl,
000011aTh MHEHHUS HECKOJIBKHX JTIOJCH;

y4acTBOBaTh B IPYMIOBHIX (opMax padOThl (00CYkJIeHHs, OOMEH MHEHHUH,
«MO3TOBBIE INTYPMbl» U HWHBIE), BBINOJHATH CBOK 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM [JEHUCTBHUS C JAPYTMMHM YIEHAMH KOMAaHJbl, OLEHUBATH
KauyeCcTBO CBOETr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obydyenuss B 10 kiacce oOydarommuiics MOJYYUT CIETYIOIINE
peaMEeTHBIE Pe3yJIbTaThl M0 OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHaTu3ay:

Yucna v BHIYMCICHUSA:

CBOOOZHO ONEpUPOBATh MOHATUAMH: PALMUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JpoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
paIOHATIBHBIX U JEHCTBUTENBHBIX YUCET, MOAYJb JEHCTBUTENLHOTO YUCIIA;



OPUMEHATh APOOM W MPOLEHTHl IS PEIICHHUs NPUKIAJHBIX 3a7ad U3
Pa3JIMYHBIX OTpACIEl 3HAHUU U PEANIbHOM )KU3HH;

OPUMEHATh NPUONMKEHHBIE BBIYUCIICHUS, NTPABUIIA OKPYTJICHUS, TPUKUIKY
U OLICHKY PE3yJIbTaTa BbIYMCICHUN;

CBOOOZHO OIEpPUPOBaTh TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTelIeM,
MCIIOJIb30BATh MOAXOAILYI0 (POPMY 3alHCH IEHCTBUTENBHBIX YUCEN AJI PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX;

CBOOO/HO ONEpUPOBATh MOHATHEM: aApU(PMETUUECKUI KOPEHb HATypaJbHON
CTEIICHH;

CcBOOOIHO OTIEpUPOBATH MOHITHEM: CTETICHDb C PAI[MOHATIBHBIM MTOKa3aTeseM;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: JIOTapU(PM YHUCIA, TECATUYHBIE U
HaTypaJibHbIE JIOrapu(Msbl;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOTO apryMEHTA;

OIIEPUPOBATH NMOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTAaHI'€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: TOKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHATh pa3JIMYHbIE METOJAbl PEIICHHS pPalMOHAIBHBIX M JPOOHO-
PAllMOHAIBHBIX YPAaBHEHUM, MNPUMEHATH METOJ WHTEPBAIOB JUId PEIICHUs
HEPaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOW IMEPEMEHHOM,
MHOTOWIEH C UEeIbIMH KO3(PQPUIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSThH
JEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOZHO OIEpPUPOBaTh TMOHATUSIMU: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpHIla, OMpPENeIUTeNh MATPUIBl 2 X 2 W €ro TeOMETPUYECKHIl CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 sl BBIUUCICHUS €ro 3HA4YeHHs,
IIPUMEHSATh ONPEACIUTENN JUI PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEATbHBIE CUTYAIMU C IIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCIIEI0BATh TMOCTPOEHHBIE MOJEIM C TOMOINBI0 MATPHUIl WM OIPEACITUTENEH,
VUHTEPIIPETUPOBATH MTOJTYUYECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUH C KOpHSIMHU Mg M[peoOpa3oBaHUS
BBIPAXKCHUU;

BBITIOJHATH MPE0OOPa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAINX CTEIICHU
C palMOHAIBHBIM NTOKA3aTEIEM;

HCIIOJIb30BaTh CBOICTBa norapudmon IS npeobpazoBaHus
J0rapu(PMHUUECKUX BbIPAKECHUH;



CBOOOZHO ONEPUPOBATh MOHITHSIMH: HUPPALUOHAIIBHBIE, ITOKA3aTENbHbIE U
JorapuMuUecKrie ypaBHEHHUs, HAXOAUTh UX PEUICHHs C TTOMOIIbIO PABHOCUIIBHBIX
MEPEXO0B WM OCYLIECTBIIAS IPOBEPKY KOPHEM;

MIPUMEHSTH OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMyibI IS
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOZHO OINEpUpOBaTh MMOHATHEM: TPUTOHOMETPUUECKOE YpPAaBHEHME,
OPUMEHATh  HeoOXoaumble  (GOpPMyJIbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIETTUPOBATh peajbHble CHUTyalldd Ha fA3bIKE anreOpbl, COCTaBJIAThH
BBIPDAKECHMS, YpPaBHEHUS, HEPABEHCTBA II0 YCJOBHUIO 3aJlayd, HCCIEA0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajreOphl.

DOyHKUUM U TPAPUKH:

CBOOOIHO ONEPUPOBATH MOHATUAMU: (PYHKIIHS, CIOCOOBI 3a/1aHusl PYHKIINH,
B3aUMHO OOpaTHble (YHKUUHM, KOMIIO3ULMS (QYHKUUH, rpaduk QyHKIUH,
BBINOJIHATH 3JIEMEHTAapHbIE IPeoOpa3oBanus rpadukoB QyHKLINHI;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMHU: 00JACTh ONpPEAENEHUS U MHOKECTBO
3HaYeHUH QPYHKUMU, HYIH PYHKIHMH, TIPOMEXKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: YETHBIE MU HEUETHBIE (YHKIUHU,
MEePUOINYECKHE (PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllleé M HaWMEHbIlIee 3HauyeHue (PYHKUUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTEIIEHHAs! (PYHKLUS C HATYpaJIbHbIM U
LEeIbIM TOKa3zareneM, rpauk CTENeHHOM (YHKIHMH C HATypalbHBIM M LEJIbIM
nokasarenemM, rpaduk KOpHS N-oill CTeNeHW Kak (PYHKIUU OOpaTHON CTENEHU ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has U JPOOHO-TUHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X Ipa(UKOB;

CcBOOOJHO OIEpUPOBaTh MOHATUSAMU: TMOKa3zaTelbHas U Jorapudmuyeckas
(GyHKUMU, WX CBOMCTBAa U rpaduKH, MCHOJIB30BaTh MX TpadUKH AJis pelieHUs
YpaBHEHUN;

CBOOOZHO ONEPUPOBATH MOHATHUSMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKHUX (YHKIUI YMCIOBOTO apryMeHTa;

UCIONIb30BaTh Trpadukd GYHKIUM Ui UCCIEIOBaHMUS IPOLIECCOB U
3aBHUCHUMOCTEH MpU peUIeHUH 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOMN
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHMOCTH MEXIY BEIMUMHAMMU;

Havana mareMaTH4ecKoOro aHajmsa:

CBOOOJHO OINEpUPOBaTh MOHATHUSAMU: apudMeThdyeckas U TeoMeTpHYecKast
nporpeccusi, 06CKOHEUHO yObIBaroIIasi FeOMeTpUUYECcKas POTrPeCcCHsi, TMHEWHBIN U



AKCIIOHEHIMAJIBHBIM pOCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUN Ul PEIIEHUs PEealbHBbIX 3a1ad IPHUKIATHOTO
XapaKkTepa;

CBOOOZHO OMEpPUPOBATh TMOHATUAMHU: IOCIEAOBATEILHOCTh, CIOCOOBI
3a1aHusA ITOCJIEA0BATENBHOCTEN, MOHOTOHHBIE 17} OrpaHUYCHHbIE
[I0CJIEIOBATENBHOCTH, TOHUMATh OCHOBBI 3apOXKICHHSI MaTEMaTUYECKOT0 aHAJIN3a
KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OIEpUPOBATh NOHATUAMM: HENPEPbIBHbIE (DYHKLINU, TOUYKU
pa3pbiBa rpaduka QyHKINK, aCHMIOTOTHI Tpaduka QyHKINY;

CBOOOJHO ONEpUpPOBaATh MOHATHEM: (YHKILHMS, HENpEepbIBHAs Ha OTPE3KE,
OPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIMM JUIsl peIICHUs 3a/a4;

CBOOOZIHO ONEpUPOBATH MOHATUSMHU: IepBasi U BTOpas IPOU3BOJHBIC
(¢yHKUMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYMCIISATH NPOU3BOAHBIE CYMMBI, IIPOU3BEICHHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (PU3UUECKHI CMBICI MPOU3BOJHOU Jis
pelieHus 3aaay.

MHoKecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh MOHATUSMU: MHOMKECTBO, ONEpALMK  Ha
MHO>KECTBaMU;

HCIIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil  ONMCaHHS
peanbHBIX MPOLECCOB U SABJICHWM, MpPU PEIICHUHM 3a7ady M3 JAPYTHX Y4eOHbIX
MIPEIMETOB;

CcBOOOZHO ONEpUPOBATH MOHATUSIMM: OIpeNeeHHe, TeopeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro 00beKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoHuy oOyuenuss B 11 kyacce oOy4aromMiics TMOJYYUT CJICAYIOIINE
peIMETHbIE PE3yJbTaThl MO OTAEJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a»:

Yucuaa 1 BbIYUCICHHSA:

CBOOOZHO OIEpUpPOBaTh MOHATHUSMHU: HATypaJbHOE U I€JI0€ YHCIIO,
MHOKECTBAa HATYPAJIBbHBIX W LEJbIX YHCEJ, WCIIOJIb30BaTh MPU3HAKU JIETUMOCTH
uensix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO ONEpUPOBAaTh MOHATHEM OCTaTka IO MOMAYJIO, 3alUChIBAaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOZHO ONEpPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO
KOMIUIEKCHBIX UMCEJI, MPEACTABIATh KOMIUIEKCHBIE UYHCIAa B alre0panyeckon u



TPUTOHOMETPUYECKOI (hOpME, BBHIMOIHATh apu(PMeTHUECKUEe Onepaluu ¢ HUMHA U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CcBOOOZHO OMNEpPHUPOBATh MOHATHAMH: HPpPalMOHAIbHBIC, MOKa3aTEeNbHbIE U
jJorapuMuUecKue HEPaBEHCTBA, HAXOAUTh HUX PEIICHHS C  TOMOUIBIO
PAaBHOCHJIBHBIX MTEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpHEH TMpU pEHICHUH TPUTOHOMETPUUECKOTO
YpPaBHEHHUS;

CBOOOJHO OMEpUPOBaTH MOHSITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
MPUMEHATh  HEoOXoauMmble  (OPMYNBI  1IJiT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CHCTEMa U COBOKYITHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUSI, HAXOAUTh PELICHHUS
CHUCTEMBI U COBOKYITHOCTEW PAMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
norapu(pMUYECKNX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAaJbHBIE, VppallOHAIBHBIE, IIOKa3aTesbHbIE,
gorapuMUUeCKre U  TPUTOHOMETPUYECKHE YpPaBHEHHMsI M  HEPABEHCTBA,
coZep Kallye MOAYJIA U IIapaMeTpBbl;

MPUMEHATH rpaduuecKue METOIbI JJIsl PEIICHUS] YpaBHEHU U HEPABEHCTB, a
TaKKe 3aJ1a4 C mapameTpamus;

MOJICTIUPOBATh pEaJbHbIE CHUTyalluM Ha S3bIK€ ainreOphbl, COCTaBJISTh
BBIDQKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM ammapara ajareOphl,
MHTEPIPETUPOBATH ITOJTYUYECHHBIN pPE3yJIbTaT.

DyHKIUM U TPaPUKHU:

CTPOUTH T'PaQUKKA KOMIIO3ULIMH (PYHKUUNA C TMOMOILIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (YHKIIHIA;

CTPOUTh TeOMETpHYecCKHue 00pa3bl ypaBHEHUW M  HEPABEHCTB HA
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh TMOHATUAMHU: TpPaQUKA TPUTOHOMETPUUYECKUX
byHKumit;

MPUMEHATh (QDYHKIMH [T MOJCIMPOBAHUS M HMCCIIECIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Havana mareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh  NPOW3BOJHYIO  JUIsl  HcclieqoBaHuss  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJIUTh HauOOJIbIIIee U HAUMEHbIIIee 3HaUeHUsT (DYHKIINM HETPEPHIBHOU HA
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJHYIO I HAXOXKAEHUS HAWIYYIIErO PEUIEHUS B
NPUKIAJHBIX, B TOM YHUCIE€ COLMAJbHO-JKOHOMHUYECKHX, 3ajadax, JJis
OTpe/ieNieHUus] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (OpMysnod win
rpaduKom;

CBOOOJHO ONEPHPOBATH TOHATHSAMHU: TIEPBOOOpa3Has, OIPEACIEHHBIN
WHTETpaJl, HAXOAUTh TEPBOOOPA3HBIC SJIEMEHTAPHBIX (YHKIUA W BBIYUCISITH
uHTerpan 1o popmyne Hetorona-JleiOnua;

HAXOJUTh TUIOMIAJN TVIOCKUX (UTYp U 0OBEMBI TEJl C MOMOIIbI0 UHTETPAJIA;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA IIPUMEPE
coctaBieHus U PepeHIHATBHBIX YPaBHEHU;

pelmaTth MPUKIAIHbIE 3a1a4d, B TOM YHUCJIE COLHUAIbHO-?’KOHOMHUYECKOTO U
¢du3nuecKoro xapakrepa, CpeJICTBaMU MaTEMaTUYECKOTO aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabnbie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOXECTBO IEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI TMHEHHBIX YPaBHEHUM.
5 Oynkuun u rpaduku. CrenenHas QyHKIMS ¢ 12 1
LIEJIbIM TIOKa3aTEJIEM.
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumnoHanbHble ypaBHEHHUS.
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHHS.
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHUSL.
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHHS.
7 ITocnenoBaTrenbHOCTH U IPOTPECCHUH. 10
8 Henpepeabie Gyrknun. [IponsBoaHast. 20
9 [ToBTOpeHue, 06001IeHIE, CUCTEMATHU3AIIHS 5 5
3HAHUH.
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Bceero Kontpoasusie | Ilpakradeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
1 HccnenoBanue GyHKIINNA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM.
2 [TepBooOpasHas 1 HHTETpaI. 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBEHCTBA.
4 HppanmonansHble, HoKa3aTelbHbIE U 24 1
norapuMUYEeCKHe HEPABCHCTBA.
KommiekcHbie uncina. 10
HatypanbHble u nensle unucia. 10
CucreMbl pallMOHANBHBIX, HPPAIIHOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YPaBHEHUM.
8 3aza4yu ¢ napaMeTpamH. 16 1
9 HOBTOPGHI/I@, 0000111eHNE, CHCTEMATH3AIUS 12 5
3HaHUI.
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontpoabubie | IlpakTuueckue T
padoThI padoThI pecypes:
1 MHOXeCTBO, Olepauy HajJ MHOKECTBAMH U UX 1
CBOIiCTBA.
2 Juarpammsl Diinepa-BenHa. 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
armapara Jjis peieHus 3ajay.
Panmonansubie urcia. OOBIKHOBECHHBIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NepUOANYECKUE JPOOH.
Parmonansubie yncia. OOBIKHOBEHHBIC U
5 JIECATUYHBIEC IPOOU, TTPOLIEHTHI, OECKOHEUYHBIE 1
NepUOANYECKUE JPOOH.
5 [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIlIeHUs 1
MIPUKJIATHBIX 33]1a4.
7 [Tpumenenue apobeli U MPOIEHTOB I PEelIeHUs 1
MPUKJIAHBIX 33]1a4.
8 JlelicTBUTeNbHBIEC YKciIa. PalrinoHanbHEIE U 1
WUppAIMOHATILHBIE YHCTIA.
9 ApudmeTndeckue oneparuu C 1
JIEMCTBUTCIBHBIMH YKCIaMH.
10 Moaynb IEMCTBUTENBHOTO YUCHA U €T0 1
CBOIICTBA.
11 [TpuGmmxE€HHBIC BRIYUCTICHUS, TTpaBUiIa 1




OKpYTJICHUS, MPUKHUIKA U OLIEHKA pe3ysibTaTa
BBEIYHCJICHUH.

OCHOBHBIE METOJIbI PEIICHHUS IIEJIBIX U JPOOHO-

12 .
palMOHAIbHBIX YPABHECHUN U HEPABEHCTB.

13 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHaIbHBIX YPABHEHHUN U HEPABEHCTB.

14 OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO-
palOHaIbHBIX YPABHEHUI U HEPABEHCTB.
MHorouseHs! 0T 0IHOM IepeMeHHOoH. [lenenne

15 MHOIO4JIEHa HA MHOTOYJIEH C OCTaTKOM.
Teopema besy.

16 MHOTrOo4JIEHBI C HETBIMHI KO3 UITICHTAMH.
Teopema Buera.

17 Pelienne cucreM IMHENHBIX YpaBHEHUN.

18 Pelienne cucreM TMHENHBIX YpaBHEHUN.
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHHUE €r0 3HAaYCHMUS.

Onpenennurens MaTpULBI 2X2, €ro

20 T€OMETPUYECKHM CMBICI U CBOWCTBA,
BBIYKCIICHHUE €r0 3HAaYCHMUS.

21 [IpuMeHeHue onpenenuTens s peleHus
CHUCTEMBI JINHEWHBIX YPABHEHUI.

99 Pemenne mpukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHECHU.

93 Penienne npukinagHeIx 3a1a4 ¢ IOMOIIBIO

CHCTEMBI JINHEHHBIX YPaBHEHHUI.




KoHnTtponbhas pabora: "PannoHaibHbie

24 ypaBHEHMs U HepaBeHcTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHUI".

25 OyHK1us, ciocoObl 3ajaHus GyHKUuU. B3aumuo
obparabie pyHkimn. KoMmo3urus GyHKITHiA.

26 I'paduk pynkunu. DnemeHTapHbIe
npeoOpazoBanus rpaukoB QYHKIUH.
OO6nacth onpeAesieHns] © MHOKECTBO 3HAUCHH I

27 ¢bynkuuu. Hynu pynkuuu. [IpomexyTku 3HaK
HOCTOSIHCTBA.
Yérnpie u HeuéTHbIe GhyHKuu. [leprnoanueckue

28 ¢dynkuuu. [IpoMexxyTKH MOHOTOHHOCTH
(GyHKIHIH.
MaxkcuMyMbl 1 MUHUMYMBI ()YHKLIUH.

29 HauOonpIiee 1 HauMeHblee 3HaYeHNEe (PYHKLIUU
Ha MMPOMEXKYTKE.

30 JluneitHasi, kBagpaTHuHas U ApOoOHO-TMHEHHAs
byHKLINN.

31 DneMeHTapHOe HCCIeJ0BaHuEe U IOCTPOSHHE
rpaduKoB 3TUX (QYHKIHH.

39 DneMeHTapHOe HCCIeI0OBaHNEe U IOCTPOCHHE
rpadukoB 3TUX PyHKUIUH.

33 CreneHn c 11e16IM OKa3areiieM. bunom
Herorona.

34 CreneHb ¢ 1eIbIM MOKa3aTeneM. bunom
Herorona.

35 CrenenHas QyHKLUS C HATYpalIbHBIM U LIEIBIM

noka3arenem. E€ cBoiicTBa u rpaduk.




Kontponsnas padora: "Crenennas ¢pynkuus. Eé

36
cBoMcTBa U rpaduk".

37 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU
U €ro CBOMCTBA.

38 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH
U €ro CBOMCTBA.

39 [Ipeo6pa3oBanust YMCIOBBIX BBIPAKEHUH,
CoJIepXkKalINX CTEIIEHU U KOPHHU.

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpIKalINX CTENEHU U KOPHHU.

41 [Ipeo6pa3oBanust YMCIOBBIX BBIPAKEHUH,
CoJIepXKalINX CTEIIEHU U KOPHHU.

42 WppaunonansHbie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELLIEHUS] UPPALIMOHAIBHBIX YPaBHEHUH.

43 WppaunonansHbie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELLIEHUS] UPPALIMOHAIBHBIX YPaBHEHUH.

44 Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS UPPALIMOHAIIBHBIX YPaBHEHUM.

45 PaBHOCHIIBHBIE TEPEXOBI B PELICHUH
UPPALMOHATIBHBIX YPaBHEHUH.

46 PaBHOCHIIBHBIE TEPEXOBI B PELIEHUH
UppaALMOHATILHBIX YpaBHEHUM.

47 PaBHOCHIIBHBIE TEPEXOBI B PELLIEHUH
MPPALMOHAIBHBIX YPABHEHUH.

48 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUH
VPPALMOHAIBHBIX YPABHEHUN.

49 CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

¢GyHKIMU 0OpaTHO CTENEHU ¢ HATYpPaIbHBIM




I1O0Ka3aTcJIEM.

CgoiicTBa 1 rpadK KOPHS N-Oi CTENICHU KaK

50 GyHKIIMM 0OpaTHOM CTENICHU C HATYPaJIbHBIM
[IOKA3aTENEM.
KonTtponpHas pabdora: "CpoiicTBa u rpaduk

51 KOpHs n-oM crenenu. MppannoHanbHbie
ypaBHeHuUd".

59 Crenensb ¢ paliMoHaIbHBIM IOKa3aTeNIeM U €€
CBOMCTBA.

53 CreneHb ¢ pallMOHAJIBHBIM [10Ka3aTeNleM U e€
CBOMCTBA.

54 Crenensb ¢ paliMoHaIbHBIM IOKa3aTeNIeM U €€
CBOMCTBA.

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U rpaduK.

56 Ucnonb3oBanue rpaduka QyHKINU 1)1 pEILICHUS
YpaBHEHUM.

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
YpaBHEHUM.

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pEIIEHNUs TOKA3aTENbHbIX YPAaBHEHUH.

59 [ToxazarenbHble ypaBHeHHS. OCHOBHBIE METOIbI
pEILIEHNUs TOKA3aTENbHbIX YPAaBHEHUH.

60 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE METObI
pelIeHrs MOKa3aTelbHbIX YPABHEHUH.

61 KonTponbhas pabora: "[lokazarenbHas
¢ynkuus. [TokazaTenbHble ypaBHEHH "

62 Jlorapudm yucma. CoiicTBa norapudma.

63 Jlorapudm uucma. CoiicTBa norapudma.




64

Jlorapudm yucia. CoiicTBa orapudma.

65 JlecsaTHuHBIC U HATYpAJbHBIC JIOTAPU(PMBI.

66 JlecaTudHbIe U HaTypallbHBIC JIOTApU(PMBI.

67 [TpeoOpa3oBaHue BbIpakeHUI, COEpKALINX
J0rapupMBbL.

68 [IpeobpazoBanue BEIpaKEHUH, COJIEPIKAIIUX
J0TapupMBL.

69 [TpeoOpa3oBaHue BbIpakeHUIl, COEPKALINX
J0TapupMBlL.

70 Jlorapudmmueckas GyHKIH, €€ CBOWCTBA U
rpaduk.

7 Jlorapugmmueckas GyHKIH, €€ CBOWCTBA U
rpaguk.

79 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
YpaBHEHUM.

73 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
YpaBHEHUM.
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

74 METO/IbI pelIeHus Torapu(HPMUIECKUX
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/bI peIIeHHs JTOrapUPMHUUECKUX
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI pelIeHus Torapu(HPMUIECKUX
YpaBHEHUH.

77 PaBHOCUIIBHBIE IEPEXObI B PELICHUN

JOTapu(pMHUECKUX YpaBHEHUN




PaBHOCWIBHBIE IEPEXOABI B PELLICHUH

8 JOrapu(pMHUECKUX YPaBHEHHH. !

79 Kontpoinbnas pabdora: "Jlorapudmuueckas 1
¢ynkuus. Jlorapupmuueckue ypaBHeHUs" .

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC 1
YKCIJIOBOT'O apryMEHTa.

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIOBOrO apryMeHTa.

82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOIO 1
apryMeHTa.

83 APKCHHYC, apKKOCHHYC M aQPKTaHT€HC YHCIOBOTO 1
apryMeHTa.
Tpuronomerpudeckas OKpyKHOCTb,

84 ofpeieIeHne TPUTOHOMETPUYECKUX (PYHKIIUI 1
YHCIOBOTO apryMeHTa.
Tpuronomerpudeckas OKpyKHOCTb,

85 orpeziesieHue TPUrOHOMETPUUECKUX (PYHKIIMMA 1
YHCIOBOTO apryMeHTa.

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. 1

90 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIpa)KEHUI.

01 [IpeobpazoBaHne TPUTOHOMETPUYECKHX 1
BBIPa)KEHUI.

92 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1

BBIPAXKEHUI.




[IpeobpazoBanue TPUTOHOMETPHUUECKUX

93 . 1
BBIPAXKCHHIH.

94 Pemenue TpuroHOMEeTpUYECKUX YpaBHEHUH. 1

95 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUH. 1

96 Pemenue TpuroHOMEeTpUYECKUX YpaBHEHUH. 1

97 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUH. 1

98 Pemienne TpUroHOMETpUYECKUX YPABHEHUIA. 1

99 Pemienne TpuroHOMeTpUYECKUX ypaBHEHUH. 1

100 Pemienne TpUroHOMETPUYECKUX YPABHEHHIA. 1
KonTtponpHas pabdora: "Tpuronomerpuueckue

101 BBIPAKEHHS U TPUTOHOMETPUYECKUE 1
ypaBHeHuUd".
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

102 [IOCJIENOBATENILHOCTEN. MeTor MaTEMAaTHIECKOM 1
WHAYKIINU.
MOHOTOHHBIE U OTPaHUYEHHBIE

103 noclneaoBaTeIbHOCTH. McTopus ananusa 1
OECKOHEYHO MaJbIX.

104 Apudmerndeckas Iporpeccusi.

105 I'eomerpuueckas nporpeccus.

106 beckoneuHo yObIBaromas reoMeTpudecKas 1
nporpeccusi.

107 Cymma GeckoHeuHO yObIBarolei 1
reOMETPUYECKOM MPOrpECCHH.

108 JIMHENHBIN U 3KCIIOHEHIMAIBHBINA pocT. Huco e. 1
®opmyia CI0KHBIX MTPOLIEHTOB.

109 JlunelHbIi ¥ SKCIOHEHIIMAIBHBINA pocT. Yuncro e. 1




dopmyIia CIOKHBIX MTPOLEHTOB.

Hcnonbs3oBanue nporpeccuu st peiieHust

110 peayIbHBIX 3a/1a4 IPUKJIAJHOIO XapaKTepa. 1

111 KonTponpHas padora: "TlocnenoBaTebHOCTH U 1
nporpeccuu’.

112 HenpeprsiBHBIC G YHKIIMKM U UX CBOMCTBA. 1

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB 1
GbyHKIHIA.

114 CpoiicTBa pyHKINI HETIPEPHIBHBIX HAa OTPE3KE. 1

115 CaotlicTBa (yHKIIMIT HETIPEPHIBHBIX Ha OTPE3KE. 1

116 Meroa MHTEPBAJIOB AJIs PELICHUS HEPABEHCTB. 1

117 Metoa MHTEPBAJIOB U1 PEIICHUS HEPABEHCTB. 1

118 Meroa UHTEPBAIIOB AJIs PELICHUS] HEPABEHCTB. 1

119 [TpuMeHeHNEe CBOWCTB HEMIPEPBIBHBIX (YHKLNI 1
JUISI peIlIeHUs 3a]1a4.

120 [IpumeHeHue CBOMCTB HEMPEPhIBHBIX (PYHKIIHMA 1
JUIS pelIeHus 3ajay.

121 [lepBas u BTOpas npon3BoaHbIE HYHKIUH. 1

199 Onpenenenne, reOMETPUUECKUN CMBICTT 1
IIPOU3BOTHOM.

123 Onpez(eneHHUe, (bU3UYIECKU CMBICTT 1
IIPOU3BOTHOM.

124 VYpaBHeHUE KacaTebHON K TpaduKy GyHKINH. 1

125 YpaBHeHUE KacaTebHON K TpaduKy GyHKINH. 1

126 [Tpon3BogHBIC ATIEMEHTAPHBIX (PYHKITUH. 1

127 [Tpon3BoHBIC ATIEMEHTAPHBIX (PYHKITUH. 1

128 [Tpown3BoHAs CyMMBI, TPOU3BEICHHUS, YACTHOTO 1




Y KOMITO3UIIUH (DYHKITHHA.

[IponsBoHas cyMMBI, IPOU3BENCHMS, YACTHOTO

129 b 1
¥ KOMITO3UINU (PYyHKINH.
130 [TpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO 1
U KOMIO3ULINU QYHKIUH.
131 Kontponbnas padora: "[IpousBoanas". 1 1
132 [ToBTrOpenue, o6o0IIEHNE, CHICTEMAaTH3aLUs 1
3HaHuM: "YpaBHeHUs".
133 [ToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIHS 1
3HaHuM: "OyHkun".
134 HToroBast KOHTpOJIbHAs padoTa.
135 Hroroas koHTpoIbHAs paboTa. 1
136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aIIHS 1
3HAHHH.
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
11 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHBIE
Ne uudgposbie
w/n Tema ypoka Beero Kontpoububie | IlpakTunyeckue 06pasoBaTeIbHbIE
padoThI padoThI pecypesI
1 [TpuMeHeHHEe TTPOU3BOTHON K HCCIICIOBAHUIO 1
(YHKIIUH HA MOHOTOHHOCTB M SKCTPEMYMBI.
5 [TpuMeHeHHe TTPOU3BOTHON K HCCIICTOBAHUIO 1
(GyHKIIUI Ha MOHOTOHHOCTH B 9KCTPEMYMBI.
3 IIpuMeHeHne MPOU3BOIHOMN K UCCIIEAOBAHUIO 1

(GyHKIMH HAa MOHOTOHHOCTD U 3KCTPEMYMBI.




[IpumeneHne mponu3BOIHON K UCCIIEI0BAHUIO

4
(GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI.
5 [IpumeneHue Mpou3BOIHON K HCCIIEI0BAHUIO
(GyHKIIUH HAa MOHOTOHHOCTH B 9KCTPEMYMBI.
6 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO
(GbyHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
7 Haxoxaenne HanuOobIIero 1 HAMMEHBIIIETO
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpPE3KeE.
8 Haxoxaenne HauOombIIero 1 HANMEHbBILIETO
3HAYCHUS HETIPEPHIBHOW (DYHKIIUU Ha OTPE3KE.
9 Haxoxaenne HanuOobIIero 1 HAMMEHBIIIETO
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpPE3KeE.
10 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO
3HAYCHUS HETIPEPHIBHOW (DYHKITUU HA OTPE3KE.
11 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO
3HAYCHUS HETPEPHIBHOW (DYHKITUU Ha OTPE3KE.
12 Haxoxaenrne HanOobIIero 1 HAMMEHBIIIETO
3HAYEHUS HETIPEPHIBHOW (DYHKIIMU Ha OTpPE3KeE.
13 [IpumeHeHne MPOU3BOTHON IS HAXOXKIACHUS
HAWTYYIIEro PeIIeHNs B MPUKIIAIHBIX 33a9ax.
14 [TpumeneHne MpOU3BOTHON IS HAXOXKACHUS
HAWTYYIIEro PeieHUs B MPUKIIAIHBIX 3a/1avax.
[IpuMeHeHne MpON3BOIHOM IS OIPEIEICHUS
15 CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTO
bopMmyIoit unu rpadpuKom.
[IpumeneHnne nporu3BOIHOM IJIsl ONPEIECTICHUS
16 CKOPOCTH M YCKOPEHHUSI MpoIiecca, 3aJaHHOTO

dhopmymoit wim rpaguKkoM.




17

Kommnosurus ¢pyHKIHMA.

18 Kommnosumus ¢pyHKIHMA.

19 Komnozunus GyHKIuii.

20 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH.

21 I'eomeTprueckue oOpa3sl ypaBHEHU Ha
KOOPJAMHATHOH IJIOCKOCTH.

99 KonTponbnas pabota: "UccnenoBanue pyHKIuit
C TIOMOIIBIO MPOU3BOTHOM".

93 [lepBoobOpa3Hasi, OCHOBHOE CBOICTBO
MepBOOOPA3HBIX.

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaX0XXIEeHHUS IEPBOOOPA3HBIX.

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHH.
[TpaBuia HaX0XXIECHHUS IEPBOOOPA3HBIX.

26 WuTerpan. 'eomeTpudeckuii cMbICI HHTETpalia

97 Beruucnienue onpenenéHHOro HHTErpaa 1o
dbopmyne Hetotona-Jleitonua.

98 Brraucrienmne onpeneaéHHOTO HHTETpaja 1Mo
dhopmyne HeroTona-Jleitouua.

29 [IpuMeHeHMne UHTErpaia A1 HaX0XKACHUS
IO e TIIIOCKUX (PUTYyp.

30 [IpuMeHeHHne UHTErpaia A HaX0XKACHUS
00BbEMOB reOMETPUIECKUX TEIl.

31 [Tpumeps! pemennii updepeHnantbHbIX
YpaBHEHU.

32 [Tpumeps! pemennii auddepeHnnanbHbIX




YpaBHEHUM.

33

MareMatrnyeckoe MOIEIIMPOBAHUE PEAIBHBIX
IIPOLIECCOB € MOMOIIBIO U dHepeHIHaTbHBIX
YPaBHEHUU.

34

Kontponsnas pabora: "IlepBooOpaznas u
uHTerpan'.

35

Tpuronomerpuyeckue pyHKLUNH, UX CBOMCTBA U
rpaduKH.

36

Tpuronomerpuueckre QyHKIMU, UX CBOHCTBA U
rpaduKy.

37

Tpuronomerpudeckne QyHKIIUH, UX CBOWCTBA U
rpaduKH.

38

Tpuronomerpuyeckue pyHKINH, UX CBOMCTBA U
rpaduKH.

39

Tpuronomerpuyeckue pyHKINH, X CBOICTBA U
rpaduKu.

40

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPAaBHEHUH € TOMOIIBI TPUTOHOMETPHUYECKON
OKPY’KHOCTH.

41

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpaBHEHUH C TOMOIIBIO TPUTOHOMETPUUYECKOM
OKPY>KHOCTH.

42

OT60p KOpHEN TPUTOHOMETPUUECKHUX
ypaBHEHUH C TOMOIIBIO TPUTOHOMETPHUYECKOMH
OKPYKHOCTH.

43

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH.




44 Pemenue TpuroHoMeTpUUECKHX HEPABEHCTB. 1

45 Pemenue TpuroHoMeTpUUECKHX HEPABEHCTB. 1

46 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB. 1

47 Pemenue TpuroHoMeTpUYECKHX HEPABEHCTB. 1
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUYECKHUX (PYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBa".

49 OCHOBHbBIE METO/Ibl PELICHUS TI0KA3aTEIbHbIX 1
HEPaBEHCTB.

50 OCHOBHBIE METO/IBI PELICHHS TIOKA3aTEIbHBIX 1
HEPaBEHCTB.

51 OCHOBHBIE METO/IBI PELICHUS TTOKA3aTEIbHBIX 1
HEpPaBEHCTB.

59 OCHOBHbBIE METO/IbI PELICHHS TIOKA3aTeIbHbIX 1
HEPaBEHCTB.

53 OCHOBHBIE METO/IbI PEIICHUS JIOTapUPMHUUECKUX 1
HEpPaBEHCTB.

54 OCHOBHBIE METO/IbI PEIICHUS JIOTapUPMHUUECKUX 1
HEpPaBEHCTB.

55 OCHOBHBIE METO/IbI PELICHHUS JIOTapU(PMUIECKUX 1
HEpPaBEHCTB.

56 OCHOBHBIE METOJTBI PEUICHHUS JIOTapH(PMUIECKIX 1
HEPaBEHCTB.

57 OCHOBHBIE METO/IBI PEIICHUS NPPAMOHATHHBIX 1
HEpPaBEHCTB.

58 OCHOBHBIE METO/IbI PEIICHUS NPPALMOHATIBHBIX 1

HEPaBEHCTB.




OcHoBHBIC MCTOJbI pCHICHUS UPppAallMOHAJIBHBIX

59
HEpPaBEHCTB.

60 OCHOBHbBIE METO/IbI PELICHUS UPPALUOHATIBHBIX
HEPABEHCTB.

61 I'paduueckue METObI pELICHUS
UppalMOHATIbHBIX YPaBHEHUH.

62 I'paduueckue METOIbI pELICHNUS
UppalMOHAIbHBIX YPAaBHEHHH.

63 I'paduueckue MeTOBI pelIeH!s TOKa3aTeIbHbIX
YPaBHEHUU.

64 I'paduueckue METOABI peIIeHUS MTOKa3aTeIbHBIX
HEpPaBEHCTB.

65 I'paduueckue MeTo bl peLeHus
Jorapu(MUUECKUX YpaBHEHUH.

66 I'paduueckue MeTo bl peLeHus
Jorapu(pMUUECKUX HEPABEHCTB.

67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB.

68 I'paduueckue METOABI pelIeHus TOKa3aTeIbHbIX
1 JTorapu(MUYECKUX YpaBHEHHH.

69 I'paduueckue METOABI peIIeH!s TOKa3aTeIbHBIX
1 JTorapu(pMUYECKUX YpaBHEHHH.

70 I'padrueckue MeTo1bl pelIeHrs TOKa3aTeNbHbIX
U JIorapu()MUIECKUX HEPABEHCTB.

71 I'paduueckue METOABI peIIeH!s TOKa3aTeIbHBIX
1 JIorapu(PMUYECKUX HEPABEHCTB.

79 KonrtponsHas pabora: "UpparyoHanbHele,

noKa3zaTeJbHbIE U JorapudmMudeckue




HepaBeHCTBA'.

KommiekcHbie uncia. Anredpandeckas u

73 TpUTrOHOMETpHUUecKasi (pOPMBI 3aucu
KOMINUIEKCHOTO YHCJIA.
KomiuiekcHble uncna. Anredpandeckas v

74 TpUTrOHOMETpHUUecKasi (pOPMBI 3aucu
KOMILUIEKCHOTO YHCJIA.

75 Apudmernaeckue onepanyun ¢ KOMIIEKCHBIMU
YHCIaMHU.

76 Apudmernueckue onepanuy ¢ KOMILIEKCHbIMU
YHCITIAMH.

77 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPAMHATHOM MJIOCKOCTH.

78 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPAMHATHOM MJIOCKOCTH.

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIUIEKCHOTO YHCJIa.

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHCJIa.

81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN TS PEIICHHS
(GU3NIECKUX U TEOMETPHUYECKHX 3aj1ad.

82 KonTponbnas pabora: "KomruiekcHsie uncia'.

83 HatypanbHble u iensle yucia.

84 HarypanbHble u 1enbie yncna.

85 [TpumMeHeHne TPU3HAKOB JETMMOCTH LIEbIX
quCcen.

86 [IpuMeHeHHe NPU3HAKOB JETUMOCTH LIEbIX

YHCCII.




HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTH L ECIIbIX

87 yucen: HOJl u HOK.

88 [IpuMeHeHMe NPU3HAKOB JETUMOCTH LIENbIX
gucen: HOJl u HOK.

89 [IpumeHeHne NpU3HAKOB JEIUMOCTH LIEIBIX
YHCeN: OCTaTKU 110 MOJYJIIO.

90 [IpumeHneHne npU3HAKOB JEIUMOCTH LIETBIX
YHCeN: OCTaTKU 110 MOIYJIIO.
[IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX

91 yuces: aropuT™ EBknuia ams pemeHus 3aaad B
LEJIbIX YUCIIAX.

92 KonrtponsHas padora: "Teopus nensix aucen'.

93 Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHUSI.

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHUSI.

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTE! palluOHAJIBHBIX YPaBHEHUM.

96 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MPPALMOHAIIBHBIX YPABHEHUM.

97 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeNbHbIX ypaBHEHUI.

08 OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTEeIbHbBIX yPaBHEHUIA.

99 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JJOTapu(MUUECKUX YpaBHEHUH.

100 OCHOBHBIE METOABI PELLIEHUS CUCTEM U

COBOKYITHOCTEH JIOTapu(MUUECKUX YPAaBHECHUH.




[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3 pa3InuHbIX

101 o0JacTeil HayKH U pealbHOM KU3HH,
WHTEPIpETAIHS TOJIyYeHHBIX PEe3yIbTaTOB.
[IpumeHeHue CUCTEM K PELICHHIO

102 MaTeMaTHYECKUX 3a]a4 1 33]a4 U3 pa3InyHbIX
o0JacTeil HayKH U peaylbHOM KU3HH,
MHTEPIpPETAHS TOTYICHHBIX PE3yJIbTaTOB.
[IpumMeHeHne HePaBEHCTB K PEIICHUIO

103 MaTeMaTHYECKUX 3a]a4 1 33724 U3 pa3IMIHbIX
o0JacTeil HayKH U peaylbHOM KU3HH,
WHTEPIIPETAIHS TOJIyYeHHBIX PEe3yIbTaTOB.
KonTponbnas pabota: "Cucrembl

104 paMoHATBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTAPUPMHUECKUX
ypaBHEHH".

105 PanmonanbHble ypaBHEHHUS € TapaMETPaMHU.

106 PannonanbHble HEpaBEHCTBA C MapaMeTPaMHU.

107 PannoHaneHbIe cCHCTEMBI ¢ TApAMETPAMH.

108 WppanmoHansHbie ypaBHEHUS, HEPABEHCTBA C
napamMeTpamH.

109 HpparmoHanbHble CUCTEMBI C TapaMeTpaMH.

110 [Toka3zaTenpHBIC ypaBHEHMS, HEPABEHCTBA C
napamMeTpamH.

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMH.

112 Jlorapudmuueckue ypaBHEHUS, HEPABEHCTBA C
napaMeTpami.

113 Jlorapudmuueckue CUCTEMBI € TapaMeTPAMHU.




TpuroHomeTpuuecKe YpaBHEHHUS C

114
napaMeTpamH.

115 Tpuronomerpudeckrue HepaBeHCTBa €
napaMeTpami.

116 TpUroHOMETPUYECKUE CUCTEMBI C IIaPAMETPAMH.
ITocTpoeHue u ucciegoBaHue MaTEMaTHUECKUX

117 MoOJIeJIel peallbHbIX CUTYallUi C TTOMOIIBIO
YPaBHEHUN C IapaMETPaMH.
ITocTpoeHue u ucciae10BaHne MaTeMaTUYECKUX

118 MOZEJIEH peaIbHBIX CUTYALIM C IOMOLIBIO
CHCTEM YpPaBHEHHUH C IapaMeTpamH.
[TocTpoenue u ucciaenoBaHuEe MATEMaTUIECKUX

119 MOJIeJIel peallbHbIX CUTYallUi C TOMOILIBIO
CUCTEM YpaBHEHHUH C IMapamMeTpamu.

120 KonrtponbHas pabdora: "3agauu ¢ napamerpamu'.

121 [ToBTOpEeHME, 00001IEHNE, CUCTEMATHU3ALIHS
3HaHMU: "YpaBHeHuUs".

122 [ToBTOpEeHue, 06001IeHNE, CUCTEMaTH3aLUs
3HaHui: "YpaBHenus. CUCTEMBI ypaBHEHUH".

123 [ToBTOpeHme, 0600IIEHIE, CUCTEMATH3AITUS
3HaHui: "HepaBeHcTBa".

124 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AITUS

3HaHui: "HepaBeHcTBa'".




3HaHuii: "[IponsBoHas u €€ npuMeHeHue".

125 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALUS 1
3HaHuii: "[IponsBoHas u €€ npuMeHeHue" .

126 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALUS 1
3HaHuii: "[IpousBoHas U e€ npuMeHeHue".

127 [ToBTOpeHue, 00001IeHNE, CUCTEMATHU3AIIHS 1
3HaHuii: "MHTErpan u ero npumMeHeHue".

128 [ToBTOpenue, 0000ImIEeHNE, CHCTEMATH3ALUS 1
3HaHui: "Oyukun".

129 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHkun".

130 HToroBast KOHTpOJIbHAs paboTa.

131 HToroBast KOHTpOJIbHAs paboTa.

132 [ToBTOpeHue, 00001IeHIE, CUCTEMATU3AIIHS 1
3HAHUU.
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