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HOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa ¥ Hayalla MaT€MaTUYECKOIO aHalu3a» SBISETCA
OIHUM M3 HauOojiee 3HAYUMBIX B IporpamMMe CpeaHero ooOiiero oOpa3oBaHUf,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAECT HHCTPYMEHTAJbHYIO 0a3y A
M3YUYCHHSI BCEX E€CTECTBEHHOHAYUYHBIX KYpPCOB, a C APYroil CTOPOHBI, (popMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIEHHE 00YYaIoIUXCsl HA YPOBHE, HEOOXOIUMOM JIIsI
OCBOCHMSI MH(POPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIIOBECHOCTH U JAPYTrHX
muciuIUinH. B pamkax maHHoro ydeOHOro Kypca oOydaromivecss OBJaeBaloT
VHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OpMYyIHpPYET CBOH
TOCTIKCHUS B MAaTEMaTHIECKOU (opMme.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMaTHMYECKOro aHaliu3a 3aKjajblBacT
OCHOBY Il YCHEHIHOTO OBJAJICHUS 3aKOHaMH (U3HKH, XUMUHU, OHUOJIOTUH,
MMOHUMAaHUS OCHOBHBIX TEHICHITMN pPa3BUTHSA SKOHOMHUKH M OOIIECTBEHHOH >KHU3HH,
MMO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJL30BaTh WX JUIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEAHEBHOM KU3HU. B TO ke Bpems OBIajieHuE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMU KOHCTPYKITUSIMU aJIr€Opbl 1 MATEMAaTHYECKOTO aHaJIN3a pa3BUBAET YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JJOKA3bIBATh YTBEPIKICHHUS C
MIOMONIBI0 WHIYKIIMU W PACCyXXJaTh JEAYKTUBHO, HCIIOJIB30BaTh OOOOIICHUE W
KOHKpETH3aIliio, a0CTparupoBaHUE U aHAIOTHIO, (QopMUpYeT KpeaTUBHOE U
KPUTUYECKOE MBIIIJICHUE.

B xonme wu3ywyenusi yueOHOro kypca «Aisredpa W Havalla MaTEMaTUYECKOTO
aHanu3ay oOydarouiydecsl TMOJIy4alOT HOBBIM OMNBIT pElIeHUs] MPUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI MaTeMaTHYECKHX MOJIENIed peaIbHBbIX CHUTYaIHi,
WHTEPIPETALUU TIOTYYCHHBIX PEIICHHM, 3HAKOMSITCSI C IPUMEpaMU MaTeMaTHIYECKUX
3aKOHOMEPHOCTE B  TMpUpOJIe, HAayKe M HMCKYCCTBE, C  BBIJAIOIIUMHUCS
MaTeMaTHYECKHUMH OTKPBITHSIMHU U UX aBTOpPaMH.

VYueOHbiii Kypc o00JjiajlaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM TMOTEHIIMAIOM,
KOTOpBIM  peanu3yeTcs Kak uepe3 yueOHbI Marepualn, CIOoCOOCTBYIOIIMMA
(GOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK W dYepe3 crnenupuky ydeOHOH
NEeSTeIbHOCTH,  TpeOyroIell  MPOJODKUTENbHONM  KOHIICHTPAllMM  BHUMAHMS,
CaMOCTOSITeNIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyUYCHHBIN pe3yJbTar.

B ocHoBe Meroanku oOydeHus: anredpe ¥ HayajgaM MaTeMaTHYeCKOro aHalv3a
JISKUT NEATSIIbHOCTHBIA MPUHITUTT OOyICHHUS.

B ctpykType yuebHOro Kypca «Anrebpa U Hadaga MaTeMaTHUYECKOTO aHAIIA3ay
BBIJICJICHBI  CIICAYIOIIUE  COJEp)KAaTelbHO-METOMUYecKkne JnuHuu: «Yucna w
BbIuucieHus», «OyHkuun u rpaduxkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYeCKOro  aHanu3a», «MHoxecTBa W  JOruka». Bce  OCHOBHBIE
COJIepKATEIIbHO-METOIMYECKUE JIMHUM W3YYarOTCSd Ha TPOTSHKEHUU JBYX JIET



00y4yeHHUsI Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs, €CTECTBEHHO JIOMOIHSS APYT
Apyra U MOCTENEHHO HACHIIAACh HOBBIMM T€MaMU U paszaenaMu. J(aHHbIN y4eOHBbIiH
Kypc SIBISIETCSI WHTETPATHUBHBIM, IOCKOJBbKY OOBEAMHSET B cebe cojaep)kaHue
HECKOJIBKUX MAaTE€MaTUYeCKUX IUCIUIUIMH, TaKuX Kak anredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKUN aHaIN3, TEOPUSI MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo
Mepe TOro Kak OOydYarollMecs OBJIaJIeBalOT BCE 0oJiee MMPOKUM MATEMaTUYECKUM
anmapaTtoM, y HHUX IOCJIEI0BaTelIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb pPEealbHOM CHUTyallud, TPUMEHSATh 3HAHUS,
MOJIyYCHHbIE TPU U3YYEHUM Y4YEOHOro Kypca, ISl PEHICHHS CaMOCTOSTEIbHO
chOpMyTUPOBAHHOW MAaTeMAaTHMYECKOW 3a/Jaud, a 3aTeM MHTEpPIPEeTHPOBATh CBOMU
OTBET.

CopepxarenpHo-MeTOIMYECKass JUHUS «YKciaa W BBIYMCICHUS» 3aBeplIacT
(opMuUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YMCEN, KOTOPOE ObLIO
HA4YaToO Ha ypOBHE OCHOBHOIO o0Iiero oopasosanus. Ha ypoBHe cpennero o0riero
oOpa3zoBaHus 0c000€ BHUMaHHE yAenseTcs (GOpPMUPOBAHHUIO HABBIKOB PAIlMOHATBLHBIX
BBIYHCIICHUH, BKIIOYAIOIMINX B c€0s1 UCIIOIB30BaHUE PA3IMYHBIX (DOPM 3amUCH Ynca,
YMEHHE JellaTh MPUKUIKY, BBITOIHATH MNPUOIMKEHHBIC BBIYHCICHUS, OIICHUBATH
YHUCJIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHYECKUMHU KOHCTAHTaMU. 3HAKOMBIE
oOyJaronmuMcsi ~ MHOXECTBAa  HATypajbHBIX,  LEJbIX,  pPAIMOHAIBHBIX U
JAEHUCTBUTENBHBIX YHCEN TOMOIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX YHcell. B kaxxaom
U3 3TUX MHOXKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEIU(PUIECCKUE 3a/1a4l U
oTepalu: JeJIeHUE Hallello, ONEPUPOBAaHUE OCTaTKAMU Ha MHOXKECTBE II€JIbIX YHUCEI,
0COOBI€ CBOMCTBAa PAIMOHANBHBIX W HMPPAIMOHAIBHBIX YHUCEN, apupMETUYECKUe
omepanuy, a TakKe U3BJIICUEHHWE KOPHS HATypajJbHOM CTEMEHHM Ha MHOXECTBE
KOMIUIEKCHBIX ~4YHceNl. braromapss mMocienoBaTelbHOMY pAaCHIMPEHHUI0  KpyTra
HCTIONIb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXXHOCTSIMH HMX TPUMEHEHUS Jis
pEelIeHUsT Pa3NUYHbIX 3a/1ad (PopMUPYETCS TPEICTaBICHUE O €IUHCTBE MAaTEMAaTHUKH
Kak Hayku U €€ poJaM B IOCTPOCHHWH MOJEJeHl pealbHOro MHpa, LIUPOKO
HCTIONB3YIOTCS 0000IEHNE U KOHKPETU3ALIHS.

Jluaust «YpaBHEHUST W HEPABEHCTBa» pEaM3yeTCs] Ha TMPOTHKEHUU BCETO
00y4eHHUsI Ha YPOBHE CpPeAHEro o0IIero oopa3oBaHusi, MOCKOJIbKY B KaXKJIOM pa3zeiie
[IporpaMMbl TPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydJarorniecs OBIAACBAIOT PA3IMYHBIMU METOJAAMHU PEIICHUS PalMOHAIBHBIX,
UppaIMOHATIbHBIX, TIOKA3aTENbHBIX, JOTAPU(PMUUECKHX W TPUTOHOMETPUIECCKHIX
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXkKe 3aJad, COACpKAIIUX IapaMeTphI.
[TommyuyeHHble yMEHUS IIMPOKO HCIIOJIB3YIOTCS TPU HUCCIEIOBAHUM (PYHKIHUNA C
MTOMOIIIBIO TTPOU3BOHOM, TIPU PEIICHUN TPUKIIAAHBIX 33/1a4 U 33]1a4 Ha HAXOXKICHHE
HauOOJBITUX W HAUMEHBITUX 3HaueHWUU GyHKuuu. J[aHHas copeprkaTenbHas JTUHUS
BKJIIOYAET B ce0s1 Takke POpMUPOBAHUE YMEHUI BBINIOJIHATH PACUETHI 1O (popMyIiam,



npeoOpa3oBaHusl  pallMOHANIbHBIX, HPPALUMOHANBHBIX W  TPUTOHOMETPUYECKHX
BBIPAXKEHUI, @ TaKXKe BBHIPAKEHUH, COEpKAIUX CTeNneHH U jorapudmel. bnarogaps
U3YYEHUIO alreOpanyeckoro marepuajga MPOUCXOJHUT JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOIO U aOCTPAaKTHOTO MBINUIEHUs oOOyvarommxcs, (OpMUPYIOTCS
HaBbIKM JICAYKTHBHBIX pPacCyXJEHHUH, paboTbl € CHUMBOJBHBIMH (popmamu,
IIPEACTABIICHNUS] 3AKOHOMEPHOCTEN M 3aBUCHUMOCTEM B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3(Q(QeKTUBHbIE MHCTPYMEHTHI IJISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIJHO IEMOHCTPHUPYET CBOM BO3MOJKHOCTH Kak
A3BIKA HAYKU.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKuMM U rpaduKU»  TECHO
neperyieTaeTcss ¢ JAPYTMMH JIMHUAMH Y4Y€OHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIENOBATEIBbHOCTh M3y4YeHUs Marepuaina. M3ydeHue creneHHoM,
[OKa3aTeNbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOHCTB U
rpaduKoOB, HCIOJIb30BAaHME (DYHKUMHA JUIsl pelIeHHs 3ajad U3 JAPYruxX Y4deOHbIX
MIPEAMETOB U PEATBHON )KM3HHA TECHO CBA3AaHO KaK C MAaTEMATHYECKUM aHAIU30M, TaK
U C pellEeHuEM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM OoJibllIOE BHUMAHUE ylEseTCs
(OpMHpPOBaHUIO YMEHUS BhIpAaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXKIY Pa3IudHbIMU
BEJIMUYMHAMU, UCCIIEI0BATh MOTYYEHHbIE (PYHKIMH, CTPOUTh UX rpaduku. Marepuan
OTOM COJEPKATEIIbHOM JIMHUM HAalEJIeH Ha pa3BUTHE YMEHUHM U HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXK]y BEIUYMHAMHU B Pa3IMyHON (opme:
aHAJIUTHYECKOU, rpad)uuecKoi U cioBecHOW. Ero uzydeHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIJIEHUS,, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AlMH,
UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHass JmHHMS «Hagyama MareMaTHyeckoro asaiau3a» I03BOJISET
CYILLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTU4YeCKHX, TaK W NPUKIAIHBIX 3aj]ad,
JOCTYIIHBIX OOYyYalolUMCs, TaK KaK y HHUX HOSBJISETCS BO3MOKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMI, ONpeAeNsiTh WX HauOOJbIIMe W HaUMEHbIINE
3HAYEHUs, BBIYUCISATH IUIOMWAAN (GUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TmponeccoB. JlaHHas coaepKaTenbHas JMUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUS MAaTEMaTUYECKUX MOJIEJeH peajdbHbIX CHUTYalHi,
MTO3BOJISIET HAXOAUTh HAWIy4lllee PEIICHUE B MIPUKIAIHBIX, B TOM YHCIIE COLUATIBHO-
SKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATBHO-JIOIMYECKOTO U KPEaTHBHOIO
MBIIIJIEHUsI, (OPMUPOBAHUIO YMEHUM  pacloO3HABaTh MPOSIBICHUS  3aKOHOB
MaTE€MaTUKHU B HayKe, TEXHUKE U ucKyccTBe. OOyyarommecs y3HaloT O BbIIAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUA MaTEeMaTHKH Kak HaykKd, U 00 uXx
aBTOpAX.

ConepxarenpHo-MeTOoaAMYECKass JUHUSA «MHOXeCTBa M JIOTWKa» BKJIIOYAET B
ce0sl D2JIEeMEHThl TEOpPUM MHOXKECTB M MATEMaTUYECKOM JIOTUKU. TeopeTHuko-



MHOKECTBEHHBIE TIPEICTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJIHHOW MaTEMAaTUKH H
MpeaiaraloT HauOoJjiee YHUBEPCANbHBIA S3BIK, OOBEAWHSIONMUNA BCE Pa3Iaeiibl
MaTeMaTUKu W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUC
TUCIMIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaToMy BakHO Jdath
BO3MOXKHOCTh ~ OOydYarImeMycsi TMOHHMATh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMAaTHKH W HCIOJb30BaTh €T0 IS BBIPAKEHUS CBOUX MBICTICH.
JlpyruM BaXHBIM TPU3HAKOM MaTeMaTHKH KaK HayKd CIEIyeT MPU3HATH
CBOWCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHUH U CIIEOBAHUE ONPEICIEHHBIM MTpaBUIaM
MOCTPOEHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTHUYeCKOW JIOTHUKU
CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBINUICHUS OOYYArOIIMXCS, MO3BOJISIET UM
CTPOUTh CBOM PACCYXKIEHHUS Ha OCHOBE JIOTUYECKHMX MpaBwWI, (POpMUPYET HaBBIKA
KPUTHYECKOTO MBITTUICHHUS.

B yuebHoM kypce «Anrebpa ¥ Hayalla MaTEMaTHYECKOTO aHAIIMA3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUSA, KOTOpPHIE IPU3BAHBI
CIOCOOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH pealbHBIX
CUTyallud, HCCIEJOBAHMUA OSTUX MOJENe C TOMOINBI0 ammapata anreOpsl u
MaTeMaTHYeCKOTO aHaJn3a, WHTEPIPETAlUA TOJYyYEeHHBIX pe3yJbTaToOB. Takwe
3a/laHusl BIUIETEHBI B KAXK/BIM U3 pa3/iesioB MPOrpaMMbl, MOCKOJbKY BECh MaTepuai
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs ISl pEeHIeHUs MPUKIAIHBIX 3amad. [lpu
pEIICHNM  pEaNbHBIX  MPAKTHUYECKWX  3amad  oOydJaromiuecs  pa3BUBAIOT
HAONIOIaTENbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MpodsemMy. JlesTenbHOCTh
1o (GOpMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPraHu3yeTcs B Ipoliecce
U3Y4YeHHUS] BCEX TeM YydeOHOTO Kypca «Anredpa M Hayajia MaTeMaTUYeCKOro
aHaIM3ay.

Ha u3ydenne yuebHOTO Kypca «Anredpa u Hadajga MaTEMaTHUYECKOTO aHaIN3a
otBonutcsa 272 4daca: B 10 knacce — 136 yacos (4 yaca B Hezento), B 11 kimacce — 136
4acoB (4 yaca B HEJIETIO).

COJIEP) KAHUE OBYUEHUSA

10 KJIACC

Yuciia ¥ BBIYUCTICHUS

Pammonansupie uncia. OOBIKHOBEHHBIC W JCCATUYHBIC JPOOH, TMPOIEHTHI,
OeckoHeuHbIe Tepuoauyeckue napodu. IlpumeHenue ApoOE W MPOIEHTOB IS
pelLIeHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUU U PEAJIbHOW KU3HMU.

JlelictBuTenbHble  4ucia.  PanvoHanpHblE W MpPpPAlMOHAIBHBIE  YHCIIA.
Apudmernueckue — omeparud ¢ JEHUCTBUTEIBHBIMH  4uciaMud.  Mojayib
JIEUCTBUTENLHOTO YMCTa M €ro cBoicTBa. [IpnOmmkEéHHbIE BBIUMUCICHUS, TPAaBUIIA
OKpYIJIEHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYNCICHUN.



Crenenb ¢ 1uensiM nokaszatenemM. buHom Hblorona. Hcnonb3oBaHue
MOAXOASIIeH (POPMBI 3aITUCU TEUCTBUTEIBHBIX YHUCEI JUIS PEIICHHS MPAKTHYECKUX
3a/1a4 U NMPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp ¢ paluMOHaJbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa mnorapudma. JlecsaiTuuHble W HaTypaJbHbIC
Jorapu(MBbI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC,
aPKKOCHUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa ®  TOXACCTBEHHBIE TIPEOOpa3oOBaHUS. YpaBHEHHE, KOPEHBb
ypaBHeHMs. PaBHOCWUIIbHBIE YpaBHEHUsS U ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEeHUE HEPABEHCTBA.

OCHOBHBIE METOJBI PEHICHUS IENbIX U APOOHO-pAllMOHATIBHBIX YpPaBHEHUU U
HEpaBEHCTB. MHOrowieHsl OT OJHOW mnepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIeH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ neibiMu Ko3pOUIIMEHTAMH.
Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUM, COACPKAIINX CTEIIEHU U KOPHH.

Uppanmonansubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX

YpaBHEHUM.

[TokazatenbHble ypaBHeHUS. OCHOBHBIE METOJBI PEIICHUS] MOKa3aTeIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHH, COACPKANTUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHHUH. OcHOBHBIC METOJIbI perieHus
Jorapu(MUIECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpuroHOMEeTpUIECKNX YPaBHEHHM.

Pemienne cucreM JIMHEMHBIX YypaBHEHWWA. MaTpuua CHUCTEMBI JIMHEWMHBIX
ypaBHeHH. OnpenenuTesbs MaTpullbl 2X2, €ro reOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHUE €T0 3HAYEHUs, TPUMEHEHUE OMNPEACIUTENS IJIs1 PELICHUS CHUCTEMBbI
JINHEWHBIX ypaBHEHWU. PelieHue NpUKIAIHBIX 33aJa4 C IOMOIIBIO CHUCTEMBI
JIMHEMHBIX ypaBHEeHUU. MccnenoBaHne NOCTPOEHHOW MOJIENH C MOMOIIBIO MaTpUIl U
OIPEICTIUTEIICH.

[TocTpoeHne maTeMaTUYEeCKUX MOJEJIENW PEAJbHOM CHUTyallMd C TTOMOIIBIO
YPaBHEHHM W HEPABEHCTB. [IpuMeHeHMe ypaBHEHUNM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 M 3a7[a4 U3 Pa3IMuHbIX 00J1acTell HAYKW U PEAIbHOMN KU3HHU.

DYyHKIUHU U TPAPUKHU



OyHkuMs, crnocoOsl 3amgaHus ¢QyHKOUH. B3auMHO o0OpaTHbIE (QYHKIIHH.
Komnosumuss  ¢yuknuit. ['paduk QyHkumu. DnemeHTapHbIe NpeoOpa3oOBaHuUs
rpadukoB QyHKINHA.

OOsacTh OmpenesieHuss U MHOXECTBO 3HaueHMW (QyHkuuu. Hymu ¢yHKmm.
[TpomexyTku 3HaKomocTossHcTBa. UETHBIE M Heu€THbIe GyHKIUU. [lepuoanueckue
¢yskun. IIpomMexxyTKu MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MUHUMYMBI
¢ynkiuu. Hanbomnbiiee 1 HauMeHbllee 3Ha4eHHs PYHKIIMN HA TIPOMEXKYTKE.

JluneliHasg, KBaJpaTU4Has M JpOOHO-IMHEWHas QYHKIMHU. ODJIEMEHTapHOE
UCCIIEJOBAaHUE U TIOCTPOEHUE UX I'pa(UKOB.

CrenenHass (yHKIMs ¢ HaTypaJbHbIM M LIENbIM IOKa3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTENEHU Kak PyHKIIMHU 0OpAaTHOU CTENEHH C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazarenpHast u jorapupmMuyeckas (QYHKIIMH, UX CBONCTBA M TIpadUKH.
Hcnonp3oBanue rpa¢pukoB GyHKIUHN A7 peUICHUs] yPaBHEHUI.

TpuroHoMmerprueckass OKPYKHOCTb, ONPEACICHUE  TPUTOHOMETPUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 32aBUCUMOCTH B pEaJIbHBIX Mpoleccax U siBneHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEN.

Hayajia MaTeMaTH4eCKOI0 aHaIM3a

IlocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  IOCIEIOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKOW MHAYKIUU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIEN0BATEIBHOCTH.
HcTopuss BO3HUKHOBEHHUS MaTEeMAaTHMYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmerrueckas MU reomeTpuueckas nporpeccur. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccus. CyMMa OECKOHEYHO YOBIBAlOUIEH I'€OMETPUYECKON
nporpeccuy. JIMHENHBIM U DKCIOHEHIMAIBHBIN pocT. Yucno e. Popmysia CIOKHBIX
npoueHToB. Mcmonp3oBaHuMe NPOrpeccuy Uil pElIeHUs  peabHBIX  3a4ad
IIPUKJIATHOIO XapakTepa.

HenpeprbiBuble ¢yHKIIMU W uX cBoiicTBa. Touku paspbiBa. ACHUMIITOTHI
rpagukoB (Qynkiumii. CBolcTBa (QYHKUMH HENpEpbIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IpuMeHEHME CBOMCTB HENPEPBIBHBIX
(YHKIMI U151 perieHus 3a1ad.

[lepBas u BTOpast mpousBojaHble (pyHKIMU. OnpeneneHne, reoMeTpUIecKuil u
(u3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K rpaduky QyHKIUU.

[IpousBoaHbie aneMeHTapHbIX (GyHKUMMA. [Tpou3BoaHAS CyMMBI, IPOU3BECHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHIA.

MHoKecTBa H JIOTMKA

MHoOX€eCTBO, oOmnepaluy HaJ MHOXECTBAMHU M HMX CBOMCTBa. JlmarpaMmbl
Oitnepa—Benna. [I[pumMeHeHne TEOPETUKO-MHOKECTBEHHOTO armnapara sl ONMCaHus



peaIbHBIX TMPOLIECCOB U SIBICHUH, MpU pEIICHUWU 3a7ad M3 APYTruX Y4eOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Harypansubie u uensie yucna. [IpuMeHeHUE NPU3HAKOB JEIUMOCTU IIEIBIX
yrces, HauOonpluik obOmui aenutens (manmee — HOJ]) m HammeHblee oOiiee
kpatHoe (manee — HOK), ocratkoB nmo mojnymio, anropurma EBkiuaa st penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommiekchble uncia. Anredbpanueckas 1 TpPUroHOMeTprdeckasi (GOpMbI 3alucu
KOMIUIEKCHOTO 4Hcia. ApUMETHUYECKUE ONepalid ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
N3o0OpakeHre KOMIUIEKCHBIX YHCEI Ha KoopAuHATHOM 1uiockoctu. Ddopmyna
Myagpa. KopHu N-0i1 cTeneHn U3 KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIUIEKCHBIX
quce JIs peleHrs GU3nIecKux U TeOMETPUUECKUX 3a1au.

YpaBHeHMsI U HEPABEHCTBA

CucrteMa U COBOKYMHOCTh YPaBHEHUM 1 HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TMOMOIIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpHIECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUS CHCTEM U COBOKYINHOCTEH palMOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamHu.

[IpumeHeHne ypaBHEHUH, CUCTEM UM HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX
3a/a4 ¥ 3a7a4 U3 Pa3IMYHBIX 00JacTel HaAyKHu W PeajbHOU KU3HU, UHTEPIpPETaLINs
MOJIYYEHHBIX PE3YJIbTaTOB.

DOyHKUUHA U Tpaduku

I'padpux kommosumuu ¢GyHkumii. I'eomeTpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

I'paduueckue MeTonmpl pelieHHUs YpaBHCHW W HEPAaBEHCTB. | paduyeckue
METO/IbI PEILICHHUS 3a/1ay C TapaMeTpPaMH.

Ucnonb3oBanue rpadukoB GyHKIME IS UCCIAEIOBAHUS TPOILIECCOB U
3aBUCHUMOCTEH, KOTOpPbhI€ BO3HUKAIOT MPU PEIICHUH 3aJa4 M3 JAPYIHUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauajna MaTeMaTH4eCKOro aHajan3a



[IpumeHneHrne MPOM3BOAHOM K HCCIEAOBaHWIO (YHKIUH HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxaeHne HanOOMbIIEro U HAaUMEHBIIIETO 3HAYEHUN HEeNpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpyuMmeHeHne NPOU3BOAHOM U1 HAXOXKICHUS HAWIY4YlIEro pEUICHUs B
NPUKIAIHBIX 3aJa4yax, [JIs ONpPEAENICHHs CKOPOCTM M YCKOPEHHsS Ipoliecca,
3aIaHHOTO (HOPMYJITOH Wi TpaPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO mepBooOpa3Hbix. I[lepBoobOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoX1eHUs TepBOOOPA3HBIX.

HNnTerpan. ['eoMeTpruyecKkuil CMbICI MHTErpajia. BrlUMCIIEHHME ONMPENeIEHHOTO
uHTerpana no gpopmysne Hetotona-JIeitonuna.

[Ipumenenne wuHTerpajga A HAXOXKICHHS IUIOMIAJEH IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX ypaBHeHHH. MaremaTtudeckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOLIBIO JU((epeHIINaTbHBIX YPaBHEHHI.

IVIAHAPYEMBIE  PE3VJIbTATBI OCBOEHUA  YUEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULMKM OOYYarolIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3TUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IPaKJAHCKOTO 001ecTBa (BHIOOPHI, OMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBATD
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXEHUS K
IPOILLIOMY W HACTOSILEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MATEMaTUYECKOM IIKOJIBI,
WCTIOJB30BAaHNE JTUX JIOCTXKEHMH B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHWE IyXOBHBIX IICHHOCTEHW POCCUHCKOTO Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJICHHS, CBA3AHHOIO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKW M JIESITEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOIO OyIyIIEero;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:



ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PACCYKICHUH, BOCIPUIMYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IN9HBIX BUIOB HCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MaTEMAaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO0 W Oe3omacHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (310pOBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH W OT/AbIXA,
peryisipHas (Qusuyeckas akTUBHOCTbH), (DU3UUYECKOE COBEPIICHCTBOBAHHE IIPU
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON JAEATEIHHOCTDIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHHUE IICHHOCTH TPYAOIIO0US, HHTEPEC K PA3TUIHBIM
chepam mpodecCHOHATBHOW JEATEIBPHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTUYECKOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU,
TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B  PCHICHHM TMPAKTHYECKUX  3ajad
MaTeMaTH4eCKOW HaIPaBJICHHOCTH,

7) IKOJIOTrH4eCKOIr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOW  KYJIbTYpbl, [MOHHUMAaHHE  BIIUSHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHOM M COLMAIBHOU
Cpelbl, OCO3HAHUE TJI00ATBLHOTO XapaKkTepa HKOJOTUUECKUX TTPOOIeM, OpUeHTAIMs Ha
NPUMEHEHUE MAaTEeMaTHUYEeCKUX 3HAHUM JUIsl pEIICHHs 3a/1a4 B 00JIaCTH OKpY>KaloIIen
Cpenbl, TUIAHUPOBAHUE TOCTYNKOB M OLEHKH WX BO3MOXHBIX IOCIEACTBUN s
OKPYKarOIIEU CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MAaTeMaTHUYECKON
HayKU Kak cepbl YeIOBEUECKON NIeATeTbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTHU
JUTSI Pa3BUTHs IWBWIM3AIMH, OBJIAJCHHE S3BIKOM MATEMAaTHKH W MaTeMaTHYECKOM
KyJIbTYpPOH KaK CpeICTBOM ITO3HAHMSI MUPA, TOTOBHOCTH OCYIIIECTBIIATH MPOSKTHYIO U
HCCIIEIOBATENECKYIO IESITEIbHOCTh MHANBUYATEHO U B TPYTITIC.

METAINPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jilornyeckue JaeiicTBUA:

BBISBISATH M XAPAKTEPU30BaTh CYUIECTBEHHBbIC MNPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, TTOHSATUM, OTHOIIICHUN MEXy MOHATUAMH, (OPMYJIUPOBATH ONpPEACICHUS
MOHSITUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIMN, OCHOBAHUS IS
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPHUH TIPOBOJIUMOTO aHAIN3a;



BOCIIPUHUMATB, dbopMynupoBaTh U MPeOOpPa3OBBIBATH  CYXKACHHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUUS B
(akTax, JaHHBIX, HAOMIOJCHUSAX W YTBEPKICHUSX, MpEeAjaratb KpUTEPUM IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENBHO JOKa3aTEeIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN
(mpsiMble U OT MPOTHBHOIO), BBICTPAUBATH ApPTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOIbI;

BbIOMpaTh cmoco0 pemieHust y4yeOHOM 3amaud  (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BHIOMPATh HanboJee MOAXOIAIINN C YYETOM CaMOCTOSTEIHHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKU WHCTPYMEHT IO3HAHMS,
(opMynHpoBaTh BOIIPOCHI, (bukcupyroume IIPOTUBOPEYHE, npo0Oiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATh TMIOTE3Y, APIYMEHTUPOBATH CBOIO
NO3ULNIO0, MHECHHE;

IPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SIBICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
OpOBEAEHHOIO  HAONIOJIEHUS,  MCCIEAOBAaHUSA,  OIEHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpollecca, a TakKe BbIABUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmueii:

BBISBJIATh Ae(PUUNUTHI MHPOpPMAIMU, JAAHHBIX, HEOOXOIMMBIX JUJIsl OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BbIOMpATh MH(OPMAIMIO W3 HMCTOYHHMKOB PA3JIMYHBIX TUIOB, aHAJIM3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (POopM
[PEICTaBIICHNUS,

CTPYKTYpUpOBaTh HHGOPMAIMIO, TPEACTaBIATh €€ B pPA3NIUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaJEKHOCTh uHpopmanu o CaMOCTOSATENLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenne:



BOCIPUHUMATH U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU H
LEJISIMH OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX  TEKCTaxX, JaBaThb IOSCHEHUS 1O XOAY pElIeHUs 3aJayH,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B X0Jle OOCYXXIEeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOU TEMBbl,
poOJIEMBI, peIIaeMOl 3a/1auu, BbICKa3bIBaTh UJIEH, HALICIICHHBIE HA MOUCK PEIICHMS,
COMNOCTAaBISAITb CBOM CYXACHUS C CYXKICHHUSAMH JIPYTUX YYaCTHHUKOB JHAJIOTra,
oOHapyXUBaTh pa3IU4YUMe U CXOJACTBO TMO3UIMH, B KOPPEKTHOM Qopme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YyJbTAaThl PEIICHUS 3aJayd, SKCIIEPUMEHTA, HCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
Mpe3eHTAIMU U 0OCOOCHHOCTEH ayIUTOPHUU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, aITOPUTM PEILICHUs 3aJlaud, BBIOUpPATh CIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMM MMO3HABATEIILHOU pe(dIEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
JIEUCTBUA W MBICIUTEIBHBIX IPOIIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOLIECCAa U PEe3yJIbTaTa PEUICHUS MATEMaTUYECKOU
3a/1a4u;

MpEeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3aJayH,
BHOCUTHh KOPPEKTHUBBI B JIEITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENIHCTB, JAHHBIX,
HaWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEIU U YCIOBUAM, OOBSCHITH MPUYHHBI
JOCTUKEHUS WIM HEAOCTH)KEHUSI PEe3yJbTaTOB ACSATENbHOCTU, HAXOIAUTH OIIUOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYyaTbHOMN
paboThI TIPH pPEIICHUH y4eOHBIX 3a7a4, TPUHUMATh 11eJTb COBMECTHOMN JIEATEbHOCTH,
MJIAHUPOBATh OPraHU3AIMI0O COBMECTHOW pabOThl, pachpenensiTb BHUIAbI PpaloT,
JIOTOBApUBATLCS, OOCYXIaTh MPOLECC W pe3yJbTar paboThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢GopMax paboThl (0OCYXKIAeHUS, OOMEH MHEHHI,
«MO3TOBBIE TITYPMbD» U MHBIC), BHITIOIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OIIEHUBATh KAYE€CTBO CBOETO BKJIAJa B
o0mMii  MPOAYKT MO  KputepusM,  cHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJICCTBHUSL.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kyacce oOydYaromuiicss MOJIYYUT CIIEAYIOIINE
MpeIMEeTHbIE Pe3ylbTaThl MO OTIEIBHBIM TE€MaM padoyeil MporpaMMbl yueOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMAaTUYECKOTO aHATN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATUAMU: PAIUOHAIBHOE YHUCIO, OecKoHeYHas
epuoanyeckas  poOb, MPOLEHThbl, HPPALMOHATIBHOE  YHUCIO, MHOYKECTBA
PALMOHAJIBHBIX U ACHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIA;

IPUMEHSTH APOOH U MPOUEHTHI JIJIsl PEeIICHUs MPUKIIAHBIX 3a/1ay U3 Pa3TuYHbIX
OTpaciicll 3HaHUHM U peajibHOMN KU3HU;

MIPUMEHATh NPUONMKEHHBIE BBIYMCIICHUS, MpaBUila OKPYIJICHUS, TPUKUIKY U
OILIEHKY PE3yJIbTaTa BbIYUCICHHM;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTesieM,
UCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JEUCTBUTEIbHBIX YUCEN JUIS PEIICHUs
OPAKTUYECKUX 3a7a4 U MIPEACTABICHMS 1aHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATUEM: ApU(PMETUUECKUN KOpPEHb HATYypaJbHOU
CTEIICHH,;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIbHBIM I10Ka3aTeleM;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: Jorapudm dYucia, JIECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO ONEPHUPOBATH MOHATHUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATh MOHATUSAMM: APKCUHYC, APKKOCHHYC W AapKTAHIE€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh TMOHATUSIMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOAbl pEUIeHUs palUOHAJIbHBIX U JApPOOHO-
pPALlMOHAIBHBIX  YPaBHEHWM, IIPUMEHATb METOJX WHTEPBAJIOB Ul  PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATHUAMHM: MHOTOYJIEH OT OJHOM TEpPEeMEHHOM,
MHOTOYJIEH C LIETIbIMUA KO3(PHUIIMEHTaMU, KOPHU MHOTOYJICHA, MPUMEHSATh JIEJICHHUE
MHOIO4JIEHAa HAa MHOTOWIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera s
peLIeHus 3a1ay;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPaBHEHUMN, MaTpHUILIA,
ONpPENENIUTENIb MaTpullbl 2 X 2 W €ro reOMETPUYECKHM CMBICI, HCIOJIb30BAThH
CBOMCTBa oOIpeAenurens 2 X 2 1 BBIYKACIEHUS €ro 3HA4Y€HUs, I[PUMEHSTH
ONPENCIIUTENIN JUIA PELICHUS CHUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, MOJEIMPOBATH



peanbHBIC CUTYallMM C TIOMOIIBIO CHUCTEMBbI JIMHEWHBIX ypaBHEHHM, HCCIEIOBATH
MOCTPOCHHBIE MOJIEIM C TOMOIIbIO MATPULl U OMpeNeIuTeNeil, HHTepIPEeTUPOBaTh
ITOJIyYEHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUM C KOpHSAMHU JJid TpeoOpa3oBaHus
BBIPKCHUM;

BBITIOJTHATH MPEOOPa30BaHUS YHCIOBBIX BBIPAKCHHM, COACPKAIIUX CTEIICHH C
paloHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JIorapu(PMOB AJis MpeoOpa3oBaHus JorapupMUuecKux
BBIPKECHUM;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMU: HPpAIMOHANIbHBIE, IOKa3aTeIbHbIE U
norapu(MHUUECKHEe YpaBHEHUS, HAXOAUTh UX PEHICHUS C IMOMOIIBIO PAaBHOCHIBHBIX
MEPEXO0/I0B MJIN OCYIIECTBIISISI IPOBEPKY KOPHENA;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIBI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKCHUI;

CBOOOMHO  OmepUpoBaTh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE,
MPUMEHATh  HeoOxoaumple  (GOPMYJIBI Uil  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHCHUM;

MOJIIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKe aireOpbl, COCTaBISAThH
BBIDOKEHUSI, YpPAaBHEHMs, HEPABEHCTBAa [0 YCJIOBHUIO 3aJa4yd, MCCIEI0BATh
MOCTPOCHHBIE MOJIEININ C MCIIOIh30BAHUEM arlapara aiareopsbl.

DOyHKUMU ¥ rpaduKm:

CBOOOJTHO OIEpPUPOBATh MOHATHAMU: (DYHKIHS, CHOCOOBI 3ajaHus (YHKIUH,
B3aMMHO oOpaTHbIe QYHKIIMU, KOMIO3UIU GyHKIUN, rpaduK QYHKIIMH, BBITOIHSATH
aJIeMEeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOMHO OIEpPUpPOBATh TMOHATUSAMHU: OOJACTh OMPEICICHUS U MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH QYHKIIUN, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHBIE (YHKIINH,
nepuogudeckue (QyHKIIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMyMBI U
MUHUMYMBI (YHKIIMHM, HauOOJbIIee W HAaWMCHbIIEe 3HAaUeHUE QYHKIUHA Ha
MIPOMEKYTKE;

CBOOOJHO OTNEPHPOBATH MOHATHSAMHU: CTENEHHAs (YHKIUS C HATYpPaIbHBIM M
IeJIbIM TIOKa3zaTesieM, TpauK CTEneHHOW (YHKIIMU C HATYpPaIbHBIM U IIEJIBIM
nmokazaresneM, Tpaduk KopHA N-OM CTEmeHW Kak (yHKIIMA OOpaTHOM CTENEHU C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSAMH: JIMHCHHAS, KBaJApaTU4YHAsA W JAPOOHO-TMHEHHas
(GYHKIIMY, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIC0BAHNUE U TTOCTPOEHNE UX TpadHKOB;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: TIOKa3aTelibHAs M Jorapupmuieckas
dbyHKIIMM, WX CBOWCTBAa W TrpadUKH, HCIOJIb30BaTh WX TpaduKkud IJs perieHus
YpaBHEHUN;



CBOOOJHO OMEPHUPOBATH TOHATHSIMHU: TPUTOHOMETPUYECKAST OKPYKHOCTD,
ompeereHNe TPUTOHOMETPUIECKUX (DYHKITUNA YUCIIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku  (QYHKOMA IS WCCICIOBAHUSA  TPOIECCOB U
3aBUCUMOCTEH TMpHU PEIICHUU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB M peaibHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;

Hauyana maTeMaTH4ecKOro aHAJIU3Aa:

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: apuPMeTHUecKass U TeOMEeTpUYECKas
nporpeccusi, 0ECKOHEYHO YyOBIBaIOIIasi F€OMETpUYECKasi MPOrpeccusi, JTUHEHHBIN U
AKCIIOHEHIUATBHBIN POCT, (opMylia CIOKHBIX MPOILIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

WCIIOJIb30BaTh MPOTPECCHUHU ISl PELICHHS pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OTEPUPOBATH MOHATHUAMHU: TOCIETOBATEIHLHOCTD, CIIOCOOBI 3aJaHuUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE MOCJIEIO0BATEIHLHOCTH,
MOHUMATH OCHOBBI 3apOXK/ICHUSI MaTEMaTHIECKOTO aHaN3a KaK aHajan3a OECKOHEYHO
MaJIbIX;

CBOOOJTHO ONEPHPOBATH MOHATHSAMHU: HEMPEPHIBHBIC (DYHKIMH, TOYKH pa3phbiBa
rpaduka QyHKIIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJTHO OIEPUPOBATH IMOHATHEM: (YHKIMS, HENpEepbIBHAsS Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a71a4;

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: TIEPBasi U BTOpas MIPOU3BOAHBIC (YYHKIIHH,
KacarenbHas K rpaduky QyHKINY,

BBIYHCIIATh TPOU3BOJHBIC CYMMBbI, MPOU3BEACHHS, YAaCTHOTO W KOMIO3UIIUU
IBYX (DYHKIIMH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUYECKUH M (U3HYECKUH CMBICT MPOU3BOAHOWU s
pelIeHus 3a1au.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEpaIlii HAJl MHOKECTBAMU;

HCITOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapaT )i ONMHUCAHUS PeaTbHbBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX yUCOHBIX MPEAMETOB;

CBOOOMHO OMEpPUPOBATh MOHITHSAMH: OIpeNeJeHHe, TeopeMma, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIhCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyYaromMiiCS TMOJYyYUT CJICIYIOIINAE
IPEIMETHBIE PEe3yJIbTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTN3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTMEPUPOBATH MOHATHUSAMU: HATypATbHOE U I€JI0€ YKCIIO0, MHOKECTBA
HATypaJbHBIX W IEJBIX YHCEN, WCIIOIh30BaTh MPU3HAKU JCIIUMOCTH IEIBIX YHCE,



HO/I m HOK HarypanbHbIX 4YMCeN JUIsl PEIIEHUs 3aJad, OPUMEHSTh aIrOpPUTM
EBxnuna;

CBOOOZIHO OMEpUpOBaTh TMOHITHEM OCTaTKa 1O MOJYJIO, 3allUChIBaTh
HaTypaJbHBIEC YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAax CUUCIICHUS;

CBOOOZHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MNPEJCTaBIATh KOMIUIEKCHBIE YHUCJIa B alreOpanyeckoud H
TPUTOHOMETPHUUECKON (opMe, BBINMONHATH apUPMETHUECKHE OMEpalud C HUMHU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO OIEpUpPOBaTh MOHATHSIMH: HPpPAaLMOHAIBHBIE, IOKA3aTEJIbHbIE U
JorapuMuUEcKre HEPABEHCTBA, HAXOUTh UX PELICHUS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEX0/IOB;

OCYIIECTBIISATH OTOOP KOPHEHN IPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOZIHO  ONEpPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (GOPMYJbl  JUIsl  pPEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATHUAMM: CUCTEMA M COBOKYIHOCTb YPaBHEHHU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUSA, HAXOAUTH PELICHHUS
CUCTEMBI M COBOKYIIHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUUECKNX YpPaBHEHUI U HEPABEHCTB;

pemaTh palMoHaJIbHbIE, UPPALIMOHATIBHBIE, MIOKa3aTeIbHbIE, JOrapu(pMHUIECKHE
U TPUTOHOMETPUYECKHE YPAaBHEHUs U HEPABEHCTBA, COJAEPIKAILUE MOAYIU W
apameTpsl;

NPUMEHATh IpaduuecKkue METOIbl JUIsl pElIeHUs YpaBHEHUHW M HEPaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMu;

MOJEIIUPOBaTh peajbHbIE CUTyallMM Ha S3bIKE aireopbl, COCTaBIAThH
BBIDAXXCHUSA, YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJadyH,
UCCIIEZIOBaTh MOCTPOCHHbIE MOJEIM C MCIOJIb30BAaHUEM almapara ajireopsl,
MHTEPIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTAT.

DOyHKuMU ¥ rpapukm:

CTpOUTh TpadUKU KOMIO3UIMK (DYHKIMIA C TMOMOUIBI0 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX (YHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJIWHATHOU
MJIOCKOCTH;

CBOOOJIHO OINEPUPOBATH MOHATUAMHU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIUM;

NPUMEHATh (YHKIUHM I MOJACIMPOBAHUA M MCCIEAOBAHUS pEaTbHbBIX
IIPOLIECCOB.

Hayaja MaTreMaTH4ecKOro aHaJu3a:



MCIIOJIh30BATh TIPOM3BOIHYIO TSI UCCIeOBaHUST (YHKIIMA HA MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxOJIUTh HAWOOJbIIIEC W HAMMEHBINICe 3HAYeHUs (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCTIONB30BaTh MPOW3BOJHYIO /Ui HAXOXKICHHS HAMIydIIero pEIIeHUs B
MPUKIATHBIX, B TOM YHUCJIE COIMAIbEHO-DKOHOMHYECKHUX, 3a7a9ax, IS ONMPEACIICHHUS
CKOPOCTH U yCKOpPEHUS Tpoliecca, 3aJaHHOTo (popMyrnon mim rpaduxkom;

CBOOOIHO OTIEpUPOBAThH MOHIATHIMHE: TIEpBOOOpa3Hasi, OnpeaenEHHBIA HHTETPa,
HaXOJWTh TEPBOOOpPA3HBIE JJIEMEHTAPHBIX (DYHKIUHA W BBIUUCIATH HWHTErpaji IIo
dbopmyne Herorona-JleliOnuia;

HaXOJIUTh TIJIOMIAHN TUIOCKUX (GPUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

MMETh TMPEJCTaBICHUE O MaTEeMaTHYECKOM MOJCIUPOBAHUN Ha TIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

peniaTh MNPUKIAIHBIE 3aJadd, B TOM 4YHCJIE COLUAIBbHO-DKOHOMHYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne KoaunuyecTBO yacon
n/n HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl IeKTpORHbIE (HPpoBbIc)
Bcero o0pa3oBaTejibHbIE PeCypChl
1 MHOK€eCTBO IE€MCTBUTENIbHBIX UKcesl. MHOrowieHbl. PalnonaibHbIe 24
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBbI TMHEHHBIX YpaBHEHUN
2 Oynkun u rpadukn. CrenenHas QyHKIUS C EeTbIM TOKa3aTeIeM 12
3 ApudmeTrndeckuii KopeHb N-oii cteneHu. ppalunoHalbHbIe YpaBHEHUS 15
4 [TokazarensHas ¢pynkmus. [lokasarenbHbIe ypaBHEHUS 10
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckie ypaBHEHUS 18
6 TpuronomeTpuuecKne BEIPAXKEHUS U YPAaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepsoiBabie Gpynkiuu. [TponsBonnas 20
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136



11 KIIACC

KoanyecTBo 4acoB

JuaekTpoHHbIe (UU(poBbHIE)

Ne o/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI
Bcero odpa3oBaTebHbIE PeCypPChbl
HccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM 22
[TepBooOpaznas u UHTETpa 12
3 I'paduiku TpUrOHOMETPHUSCKUX (PYHKIHMH. TPUrOHOMETPpUYCCKUE 1
HEPaBCHCTBA
HpparnmonanbsHeIe, TOKa3aTeIbHBIE U Jorapu(MIUecKrie HepaBeHCTBA 24
KomrmiekcHbie uncna 10
6 Harypanbnblie u niensie yucia 10
7 Cuctembl palmOHAIBHBIX, HPPAIMOHAIBHBIX TTOKA3aTEIbHBIX U 12
JorapuMUIECKUX ypaBHEHUI
3aza4yu ¢ mapaMmeTpamu 16
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosmuecTBo yacos
Ne ni/m Tema ypoka
Bcero

1 MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMH U UX CBOKCTBA 1

Juarpammel Ditnepa-Benna 1

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara Jyisi peleHus 3a1a4 1
4 Panmonanehbie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUHbBIE TIEPHUOIUYECKHE 1

npodu
5 Panmonanehbie uncna. OOBIKHOBEHHBIC U JIECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEUHbBIE IEPHUOIUYECKHE 1

npobu
6 CraproBas quarHoctuueckas pabota 1
7 [Ipumenenue apodeii 1 NPOLEHTOB ISl PelIeHUs TPUKIAIHBIX 3a7a4 1
8 JleiicTBUTENbHBIE Unca. PallnoHanbHbIe U HPPALIMOHATIbHBIE YHCIIa 1
9 Apudmernueckue onepainuu ¢ AeHCTBUTEILHBIMHU YACTaMU 1
10 Mopynb A€CTBUTEIBHOIO YHUCIIA U €T0 CBOMCTBA 1
11 [TpuOnuxEHHBIE BBIYMCIICHNUS, TIPABUIIAa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI 1
12 OcHOBHBIE METOBI PELIECHUS ENBIX U APOOHO-PAIIMOHANILHBIX YPABHEHHUH U HEPABEHCTB 1
13 OCHOBHBIE METOJIBI PEUIECHUS LEIbIX U APOOHO-pAllMOHATBFHBIX YPABHEHUN 1 HEPABEHCTB 1
14 OcCHOBHBIE METOBI PEIIECHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U HEPABCHCTB 1
15 MHoOro4yieHsl OT OAHON NEPEMEHHOMU. [[e1eHre MHOroYIeHa Ha MHOTOWIEH C OCTaTKoM. Teopema besy 1
16 MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
18 Pemrenne cucreM TMHENHBIX YpaBHEHUI 1
19 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUI. OnpeaenuTesb MaTpULIBI 2X2, €r0 F€OMETPUUECKUI CMBICT U 1

CBOP'ICTBa; BBIYMCJICHHUEC €TI0 3HAYCHUA




20 Ornpenenurens MaTPUII 2X2, €r0 TEOMETPUUECKUN CMBICI U CBOMCTBA; BRIUUCIICHUE €TI0 3HAUCHUS 1
21 IIpuMeHeHue onpenennuTeNs A peleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUIN 1
22 Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI 1
23 Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUN 1
24 Kontponbnas padota: "PanrionanbHble ypaBHeHHS U HepaBeHCTBA. CHCTEMbI TMHEHHBIX ypaBHEHUI" 1
25 Oynkius, cnocoOsl 3ananus Gpyaknun. Bzanmuo obpatasie pyHkuuu. Komnosunus ¢GyHkmi 1
26 I'paduk ynkuuu. dnemeHTapHbie IpeodpazoBanus rpadukoB GpyHKINN 1
97 OO6nactp ornpeeneHus: © MHOXKeCTBO 3HaueHni Gyakmn. Hymn ¢pyakumn. [IpoMexyTku 3HaK 1
MOCTOSTHCTBA
28 Yérnele u Heu€THble pyHkumu. [lepuoanueckue pyHkimu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU 1
29 MaxkcumyMbl 1 MUHUMYMBI (hyHKIH. HanOombiee 1 HauMeHblIee 3Ha4eHne PYHKIIUU Ha IPOMEXYTKE 1
30 Jluneiinas, kBagpaTuyHasi U IpoOHO-TUHEHHAs PyHKIUU 1
31 DneMeHTapHOe UCCIIEIOBaHUE U TOCTPOECHKE TpaUKOB ITHX (QYHKIUN 1
32 DeMeHTapHOe Ucciel0BaHue U TOCTPOeHUEe rpauKoB 3TUX (PYHKIMH 1
33 Crenens ¢ nenslM nokasareiaeMm. buaom Herotona 1
34 Crernens ¢ 1e6IM IToKa3zaTeneM. buaom HeroTona 1
35 CrenenHas GyHKLUS C HATYpaJbHBIM U LeNbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1
36 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk” 1
37 Apudmerndeckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA 1
38 ApudmeTnueckuil KOpeHb HaTypalbHON CTETIEHH U €r0 CBOWCTBA 1
39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTENICHU U KOPHH 1
40 [TpeoOpa3oBaHms YNCIOBBIX BRIPAKECHHUN, COACPIKAIINX CTEIEHH U KOPHU 1
41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX CTENICHU U KOPHH 1
42 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METOJIbI PEIICHUS HPPAMOHATIBHBIX YPaBHEHUH 1
43 WppaunonansHbie ypaBHeHUsI. OCHOBHbBIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YPaBHEHUI 1
44 WppaunonaneHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALUOHATIBHBIX YPaBHEHUN 1




45

PaBHOCHIIBHBIE IIEPEXOBI B PEILICHUU UPPALMOHAIBHBIX YPABHEHUMN

1
46 PaBHOCHIIBHBIE ITEPEXObI B PEILIEHUH HPPAL[OHAIBHBIX YpPaBHEHHH 1
47 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUU UPPALUOHAIBHBIX YPAaBHEHUN 1
48 PaBHOCHIIBHBIE TTEPEXObI B PEIICHUH UPPAIIMOHABHBIX YpaBHEHHHA 1
49 CaoiicTBa 1 rpaduK KOpHs N-0# CTETNIEHU Kak GyHKIIMKA 0OpaTHOM CTETICHH C HATYPAJIbHBIM ITOKA3aTeIeM 1
50 CBoiicTBa 1 rpaduk KOpHS N-0if CTENeHN KaK (yHKIMU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM 1
51 KonTponbnas pabota: "CsoiicTBa u rpaduk KopHs N-oii creneHu. MppannoHaibHble ypaBHEHUS" 1
52 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb ¢ paliOHaJIbHBIM TIOKa3aTeneM U e€ CBOHCTBa 1
54 Crenenb ¢ palliOHAIBHBIM MOKa3aTeleM U €€ CBOMCTBA 1
55 [TokazarenpHas pyHKuMs, €€ cBoWcTBa U Tpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMK IS pEeHICHUs] ypaBHEHUH 1
57 Hcnonb3oBanue rpaduka GyHKIMK IS peIeHUs] ypaBHEHU N 1
58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHUS OKA3aTeNbHBIX YpaBHEHUN 1
59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS MOKA3aTEIbHBIX YpaBHEHUI 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHMSI T0KA3aTEIbHBIX YPaBHEHUI 1
61 KonTponbnas padora: "[lokazarensHas pynkuus. [lokasarenbHble ypaBHeHuUs" 1
62 Jlorapudm uucna. ColicTBa jJorapudpma 1
63 Jlorapudwm uncna. CoiicTBa jorapudma 1
64 Jlorapudm uucna. CoiicTBa Jorapugpma 1
65 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMBbI 1
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1
67 [IpeobOpazoBanme BeIpa)XeHUH, COIEPKAIIMNX JTOTaPUPMBbI 1
68 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTApU(MBI 1
69 [IpeobOpazoBanme BeIpaXKEHUH, COIEPKAIIUX JTOTAPUPMBbI 1
70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1




71 Jlorapudmuueckas pyHKIus, € CBOHCTBA U TpauK 1
72 Hcnons3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST YPABHCHHUI 1
73 Hcnonp3oBanue rpaduka GyHKIMK IS pELISHUs] ypaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METOBI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHHI 1
75 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEIICHUS JIOTApU(PMUUECKUX YPABHCHUI 1
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METOBI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHHI 1
77 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUUECKUX YPaBHEHHHA 1
79 KonTponbnas pabora: "Jlorapudpmuueckas ¢pynkius. Jlorapupmudeckue ypaBHeHU" 1
80 CuHyC, KOCUHYC, TAHTCHC M KOTAHTCHC YUCIIOBOTO apryMeHTa 1
81 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa 1
82 ApKcuHYC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOT0 apryMeHTa 1
84 Tpuronomerpuveckast OKpy>KHOCTb, OIIPEACTICHHE TPUTOHOMETPUIECKUX (QYHKITUI YHUCITIOBOTO 1
apryMeHTa
85 Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICTICHHE TPUTOHOMETPUIECKUX (QYHKITUI YHCIOBOTO 1
apryMeHTa
86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1
90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
93 [IpeobOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1




95

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

1
96 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1
98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
99 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
100 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI 1
101 KontponbHas pabdora: "TpuronoMeTpuyeckre BEIpa)KeHUsI U TPUTOHOMETpUYECKHE ypaBHEHU" 1
102 [TocnemoBarenbHOCTH, CIIOCOOBI 33JaHNUS TIOCIIE0BaTeNIbHOCTEH. MeTo1 MaTeMaTH4eCKOi HHAYKIINU 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE TOC/IEA0BATENbHOCTH. VIcTOpHS aHann3a 6ECKOHEUHO MaJIbIX 1
104 Apudmerndeckas mporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 BeckoneuHo yObIBaromasi reOMETpUIECKast IPOTrPeCcCust 1
107 CymMa 6eckoHeuHO yOBIBAIOLIEH reOMETPUIECKO porpeccun 1
108 JIMHEWHBIN U SKCITOHEHIMAIBHBIN pocT. Yucno e. @opMyiia CI0KHBIX IIPOLEHTOB 1
109 JIMHENHBIN U SKCIIOHEHIMANBHBIN pocT. Uncio e. opmyiia CI0KHBIX IPOLIEHTOB 1
110 Vcnonp30BaHne MPOTPECCHH TS PEIICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa 1
111 Kontponbnas pabdota: "[locinenoBarensHOCTH U Tporpeccuu’” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 1
113 Touka pa3pbiBa. AcUMNTOTHI TpauKOB PyHKINH 1
114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 MeTto MHTEpBAJIOB ISl PEIIEHNS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
118 MeTto MHTEpBAJIOB ISl PEIIEHNS HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI JIJIs1 PEIICHUs 3a1a9 1
120 [TpumMeHeHre CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN [T peLICHUS 3aa4 1




121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU 1
122 Omnpenenenue, TeOMETPUUIECKUA CMBICI IIPOU3BOTHON 1
123 Onpenenenue, GU3NYECKUN CMBICIT POU3BOTHOM 1
124 VYpaBHeHHEe KacaTeNbHON K TpapuKy QyHKIHU 1
125 VYpaBHeHHE KacaTeIbHOU K rpaduKy )YHKITUU 1
126 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKIUI 1
127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN 1
128 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIIUU (PYHKITUI 1
129 [IpousBoHAs CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3UIIUU (YHKITHIT 1
130 [Tpon3BoiHAS CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3UIIUU ()YHKITUH 1
131 Kontponbnas padota: "[IponsBoaHas” 1
132 [ToBTOpeHME, 0000IIEHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
133 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3HaHui: "OyHkun" 1
134 [IpomexyTouHas aTTecTanus 1
135 IIpoMexyTouHas aTTecTalus 1
136 [ToBTOpeHME, 0600IIeHNE, CHCTEMAaTH3aINsT 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

Koan4uecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 [IpumeHneHnne MpoU3BOIHON K HCCIEI0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTbD U 9KCTPEMYMBbI 1
2 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [IpumeHeHne MpoOU3BOTHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
4 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAaHMIO (DYHKIIHI HA MOHOTOHHOCTD M 9KCTPEMYMBbI 1
5 [IpumeHeHne MporU3BOHON K HCCIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
6 Bxoanas kouTposnpHas pabora 1
7 Haxoxpaenne HaubombIIero 1 HaMMEHbILIEr0 3HAYCHHS HETIPEPHIBHOW (DYHKIIMK HA OTpe3Ke 1
8 Haxoxaenne HanOoIbIIIero 1 HaMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (PYHKIIMU HA OTPE3Ke 1
9 Haxoxpaenne HaubombIIero 1 HaMMEHbILIEr0 3HAYCHHS HETIPEPHIBHOW (DYHKIIMK HA OTpe3Ke 1
10 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM (PYHKITMH HA OTPE3Ke 1
11 Haxoxaenrne HanOoIbIIIero 1 HaMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (PYHKIIMK HA OTPE3Ke 1
12 Haxoxaenne HaubombIIero 1 HAMMEHbIIIEr0 3HAYCHHsI HETIPEPHIBHOW (DYHKIIMM Ha OTpe3Ke 1
13 [IpuMeHeHne MPOU3BOTHOM JIJIsl HAXOXKIECHUS HAUTYUIIIETO PEIICHUs B PUKIIAIHBIX 3a7a4ax 1
14 [IpuMeHeHne NpON3BOIHOM Il HAXOKICHUS HAWTy4lIero pelieHns B IPUKIaAHbIX 3aa4ax 1
15 [IpuMeHeHne MpON3BOTHOM JIs1 OTIPEIETICHUsI CKOPOCTH U YCKOPEHUSI TIpoliecca, 3aIaHHOT0 (POopMYIIon Uil 1
rpaduxom
16 [IpumeHeHne MPOU3BOTHOMN IS OIPEIEICHUS CKOPOCTH M YCKOPEHUS Tpoliecca, 3aJaHHoro GopMyInoit uium 1
rpaduxom
17 Kommnosumus ¢yHkmmit 1
18 Kommosurus ¢hyHKImit 1
19 Kommosurus ¢hyHKImit 1
20 I'eomeTpruyeckne 0Opa3sl ypaBHEHNUH HA KOOPAWHATHOM IJIOCKOCTH 1
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH 1




22

KonTponbnas padora: "MccnenoBanue GyHKIHA ¢ TOMOIIBIO IPOU3BOAHOMN"

1
23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 1
24 [TepBooOpasubie aneMeHTapHbIX pyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 [TepBooOpazubie aeMeHTapHbIX QyHKIMNA. [IpaBuia HaX0XKAEHUS IEPBOOOPA3HBIX 1
26 Huterpai. ['eoMeTpudecKuii CMBICT HHTETpaIa 1
27 Breruncnenue onpenenénaoro naterpana no gpopmyne Herotona-JleiiOnumna 1
28 Brruucnenue onpeaenénnoro uHTerpana mno hopmyne Herotona-Jleiionuma 1
29 [TpumeHenne UHTErpaNa Al HAXOXKACHUS TUIOMIAICH TNIOCKUX (HUTYD 1
30 [IpumMeHeHMe UHTErpana A1 HAXOXKAECHUS 00bEMOB FeOMETPUUECKUX TeJl 1
31 [Tpumeps! pemenuit quddepeHnaaTbHbIX YpaBHEHHN 1
32 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
33 MaremMaTHuecKkoe MOJEIIMPOBaHNE PEATHHBIX MPOIIECCOB ¢ MOMOIIBIO Au(PepeHInaTbHBIX YPaBHEHUH 1
34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan” 1
35 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
36 Tpuronomerpuueckue GyHKIUU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U TpapUKu 1
38 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
39 Tpuronomerpuueckue GyHKIUU, UX CBOICTBA U rpaduku 1
40 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHHI C TOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTU 1
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C OMOILBIO TPUTOHOMETPUYECKOI OKPYKHOCTH 1
42 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHHI C TOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTU 1
43 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOM OKPY>KHOCTH 1
44 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1
45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1




48

Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkiuid. TpuroHomerpuieckrue HepaBeHCcTBa"

1
49 OCHOBHBIE METO/IbI PEILICHUs T0KA3aTeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELLIEHUs T0KA3aTEeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOIbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
95 OcCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPAL[IOHATILHBIX HEPABEHCTB 1
58 OCHOBHbBIE METO/1bl PELLICHUS UPPALIMOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1
60 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PEeICHUS HPPALTMOHAIBHBIX YPaBHEHHH 1
62 I'paduueckue MeTo bl peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUH 1
63 I'paduueckne MeTOIBI peIIeHHS MTOKa3aTeIbHBIX YPaBHEHUN 1
64 I'padrueckue MeToabl peleHus IoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelIeHus JorapupMUIECKUX ypaBHEHUN 1
66 I'paduueckue METOIBI PEIICHNS JTOTAPHPMHUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl pelIeHns JOrapuPpMUIECKIX HEPABEHCTB 1
68 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbl pelIeHNs TOKa3aTeIbHBIX U JIOTapu(MUUECKUX YpaBHEHHH 1
70 I'padmueckue MeToabl pereHus oKa3aTeNlbHbIX U JIOTapu(MUIECKIX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHNs OKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
72 KonTponbnas padota: "UppatmonanbHble, moka3aTelbHbIE U JIOTapu(pMUUECKUe HepaBeHCTBa" 1
73 KommiekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUecKasi (pOpMBI 3aUCH KOMILJIEKCHOTO Yucia 1




74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (pOPMBI 3aUCH KOMILJIEKCHOTO YUCiia 1
75 Apudmerrdeckue ornepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1
76 ApudmMernieckre onepannuy ¢ KOMILUIEKCHBIMHU YUCIaAMU 1
77 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
78 N3o0pakeHne KOMIUIEKCHBIX YHCE Ha KOOPIUHATHOM IIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0# CTENIEHU U3 KOMIUIEKCHOT'O YHCiIa 1
80 ®opmyna Myaspa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO YK CIia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS PeleHus (GU3NIECKUX H TEOMETPHUUECKUX 3a1a4 1
82 KontposbHas padora: "KomriekcHbie uncna" 1
83 HatypanbHble 1 1ebie urncia 1
84 HatypanbHble u 1iesnbie uncna 1
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTHU LEIBIX YHCEIT 1
86 [IpumeHeHne MpU3HAKOB IETMMOCTH IIENIbIX YHCET 1
87 [Ipumenenue npusHakoB aeaumoctu nenbix yucen: HOJ u HOK 1
88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl m HOK 1
89 [IpumeHeHne MpU3HAKOB AETUMOCTH LEJIBIX YHCEI: OCTATKU [0 MOAYIIIO 1
90 [IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX YHCEI: OCTATKU [0 MOAYIIIO 1
91 [TpuMeHeHMne TPU3HAKOB JIEIUMOCTH IIeJIbIX YUCEN: anropuT™ EBKiuaa s pemeHus 3a1ad B HEJIbIX YACIaX 1
92 KonTponbras padota: "Teopus 1enbix gucen" 1
93 CucteMa 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1
94 Cucrema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHITBHBIE CUCTEMBI M CHCTEMBI-CIICACTBHUS 1
95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX YpaBHEHHHA 1
96 OCHOBHBIE METOJIBI PEIIECHHS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHbIX YpaBHEHUN 1
98 OCHOBHBIE METOJIBI PEIIEHHS CHCTEM M COBOKYITHOCTEH IMOKa3aTEbHBIX YpaBHEHHH 1
99 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1




100 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1

101 IIpuMeHeHMe cHCTeM K PelIeHUI0 MaTeMaTHYEeCKUX 3aay U 3aJa4d U3 Pa3JIn4HbIX 00s1acTell HayKu U 1
peanbHOMN KU3HU, HHTEPIIPETAIS MTOJTyYCHHBIX PE3YIbTaTOB

102 IIpuMeHeHMe crCTeM K pelIeHUI0 MaTeMaTHYEeCKHUX 3a7a4 U 3aJjad U3 pa3IMyHbIX 00JacTell HayKu U 1
peanbHOM )KU3HU, MHTEPIIPETALS MT0JIyYeHHBIX PE3YJIbTaTOB

103 [TpumMeHeHre HEPAaBEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33124 U3 pa3InYHbIX 001acTeil HayKu U 1
peanbHOMN KU3HU, HHTEPIIPETAIS MTOJTyYeHHBIX PE3YIbTaTOB

104 KontponsHas pabdora: "Cucremsl paliiOHAIbHBIX, HPPALIMOHAIBHBIX [T0KA3aTEeIbHBIX U JIOTapU(PMUIECKUX 1
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 ParnmonanbHbie HepaBEHCTBA C MapaMeTpaMu 1

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu 1

108 WppanmonansHble ypaBHEHUS, HEPABEHCTBA C apaMeTpaMu 1

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu 1

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1

112 Jlorapumuueckre ypaBHEHUs, HEPAaBEHCTBA C ITapaMeTpaMu 1

113 Jlorapudmuueckue cucTeMsl ¢ mapaMeTpamu 1

114 TpuronomeTpuueckue ypaBHEHHUs C TapaMeTpamMu 1

115 TpuronomeTpruyeckue HepaBeHCTBA C MTapaMETPaMU 1

116 TpuronomeTpuueckre CUCTEMBI ¢ TapaMETPAMHU 1

117 [TocTpoeHne n nccneaoBaHNE MATEMATHYECKUX MOJIENIEN PEATIbHBIX CUTYAallnid ¢ TOMOIIBIO YPaBHEHHM C 1
napameTpamu

118 ITocTpoeHue u ucciae0BaHNEe MaTeMaTUYECKUX MOJIENIEH peabHbIX CUTYAIMi ¢ TOMOIIBIO CUCTEM 1
ypaBHEHUH C IMapaMeTpaMu

119 [TocTpoeHne u uccne0BaHNe MaTEMAaTHIECKIX MOJETIEH peaTbHBIX CUTYAIH C TIOMOIIBIO CHCTEM 1

YpaBHEHUH € ITapaMeTpamu




120 KonTponpHas pabora: "3amaun ¢ mapamerpamu" 1
121 IToBTOpeHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: "Y paBHEeHUS " 1
122 [ToBTOpeHmEe, 006001IIeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 IToBTOpenue, 06001IEHNE, cucTeMaTH3anus 3HaHui: "Y paBHenus. CHCTEMBI YypaBHEHHH" 1
9 9
124 [ToBTOpenue, 0600IIeHNE, cCUCcTeMaTH3anus 3Hanuii: "HepaBencraa" 1
125 [ToBTOpeHue, 0600meHue, cucremaTu3anus 3nanuii: "HepaBencTsa" 1
126 [ToBTOpeHue, 0600IIeHNE, ccTeMaTH3anus 3Hanuii: "HepaBencraa" 1
127 IToBTOpenue, 0000meHne, cucTeMaTu3ays 3Hanui: "IIpousBonuas u €€ npuMmeHenue" 1
b b
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "IIpon3BoaHas u e€ npuMeHeHue" 1
129 [ToBTOpeHme, 00600meHne, cucTemaTu3amus 3Hanui: "[IponsBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHu: "VIHTerpain u ero npuMeHeHue" 1
131 [ToBTOpenue, o600IeHNE, cUCTEeMaTH3aIMs 3HaHUH: "OyHKIUN" 1
132 [ToBTOpenue, 06061IeHNe, cucTeMaTu3anus 3HaHui: "OyHkun" 1
133 [ToBTOpeHme, 006001eHNe, cucTeMaTH3anus 3HaHni: "D yaKIun" 1
134 IIpoMexyTouHas aTTecTalus 1
135 [TpomesxyTouHas arTecTanus 1
136 [ToBTOpeHME, 0000IIeHNE, CHCTEMAaTH3aIlNsT 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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