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INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYEeCKOIo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIJICNICHBI CIEAYIONINE COAEepKaTeIbHO-METOUYEeCKre TuHuU: «Yucna
U BbIUKCIEHU», « DYHKUUU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHMKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTSHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [laHHBIN
y4eOHBIIl KypC SBISE€TCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUYEHUH Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHOW MaTeEMAaTUYECKOM 3a/1aduu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cheuuuyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX ¥ UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTeMAaTUKH KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OIIeHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHHUsi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHsS IIUPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIAJHbBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia MPOUCXOAWUT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTbl C  CHUMBOJIBHBIMH  (opMamMu,  NPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTE B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN NI PEIIeHUs 3ajay U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosnbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMYMHAMU, HUCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 0O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U O0OBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKPYIJIEHUSI, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUMU.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApKKOCUHYC M apKTaHI€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIO4YJI€EH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMHU
kod(ppunmenramu. Teopema Buera.

[TpeoOpazoBaHus YUCTOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHN U KOPHHU.

WppatnmonansHbie ypaBHEHHUSI. OcHoBHBIE METO/IBI pelieHus
UppaIMOHATIBHBIX YPABHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHUU. PellleHne TpPUroHOMETPUIECKUX YPABHEHU .

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpU4ECKUX HEPABEHCTB.

Pemienne cucreM JMHEHHBIX ypaBHEHHMU. Marpuma CHCTEMBI JUHEWHBIX
ypaBHeHMi. OnpenenuTenb MaTpUilbl 2X2, €ro TreoMETPUYECKUN CMBICT H
CBONMCTBA, BBIYHCICHUE €r0 3HAYECHUS, IPUMEHEHUE OINPENECIUTENS Ul PEIICHUA
CUCTEMBbl JIMHEMHBIX YypaBHEHUU. PelieHue MNpUKIANHBIX 3a7a4 C IOMOIIbIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOM MOJEIU C
IIOMOIIIBIO MATPHI] U ONIPEIEITUTEIICH.



[ToctpoeHnne maremMaTUYECKUX MOJENIEN PEAIbHOM CUTyallUd C MOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbBIX O0JacTel HayKu M pealbHOU
KU3HH.

DOyHKUUHN U Tpaduku

OyHKIM, CcrnocoOsl 3amaHus ¢GyHKOUU. B3aumHo oOpaTHbIE (QYHKIIHH.
Komnosumus ¢yskuuit. I'paduk  QyHKIuu. nemMeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHUil Qynkumuu. Hymm QyHkumu.
[TpomexxyTku 3HakomoctossHCTBA. YETHBIE U HeuéTHbIe (hyHKIMH. [leproguyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHus (YHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, kBaApaTu4Has W JpOOHO-TMHEHHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IpaUKOB.

Tpuronomerpruueckue QPyHKIUU, UX CBOMCTBA U IPAPUKHU.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAeSIEHHEe TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

(DyHKIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOLECcCaX M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOr0 aHAJIN3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcaeAoBaTelbHOCTEH. Meton
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIE
NOCJIE0BATENbHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MAaTHYECKOrO0 aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYecKon
IpOrpeccrui. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPEcCUU JUIsl  PELICHHs peajbHbIX 3aaad
IPUKJIAJHOIO Xapakrepa.

HemnpepoiBable ¢GyHKIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (yHKUMA HENpEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHHe CBOICTB HEMpPEpPBIBHBIX
(GYHKIMHI 1S perieHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. OnpeeneHne, reoMeTpUIecKuil u
(bu3HUecKuil CMBICT TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBognbsie  3nemeHTapHblx  QyHKuuid.  IIpousBoaHass ~ cyMMbl,
POU3BEICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.



[IpumeneHnre MPOM3BOJHON K HCCNEAOBAaHUIO (PYHKIMN HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOonblIero M HAMMEHBIIETO  3HAYEHUU
HETpEephIBHON (DYHKIIUU HA OTPE3KE.

[IpumeHeHne mTPOU3BOJHOM JJISI HAXOXKACHUS HAWIYYIIEerO pELICHUS B
NPUKIAIHBIX 3a/ladax, ISl ONpPEACNICHUS] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (DOPMYIION WU Tpad)UKOM.

MHoxkecTBa M JIOTHKA

MHOX€eCTBO, OomepainMd HaJl MHOXXECTBAMU M KX CBOWCTBa. Jluarpammebl
Ditnepa—BenHa. I[IpuMeHEHME TEOPETUKO-MHOXXECTBEHHOTO — armapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTUX
y4€OHBIX MMPEAMETOB.

OnpeneneHue, TeopemMa, CBOWCTBO MAaTEMAaTHUYECKOTO OOBEKTAa, CIIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWJIBHBIC YPABHECHUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpyumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
gyucen, HauOonpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa aist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. Anredpanueckass U TPUTOHOMETpUYECKas (POpPMBI
3aMucy KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn n3 KOMIUIEKCHOrO uucia. [I[pumMenenue
KOMILJIEKCHBIX YMCEN AJIs1 PeIIeHUs] (PU3MYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

[TokazarenbHbie ypaBHeHUS. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXXeHH, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuyeckue YPaBHEHHS. OCHOBHbIE METO/IbI pelIeHus
Jorapu(MuYecKuX ypaBHCHUH.

CucrteMa ¥ COBOKYIMHOCTh YpaBHEHHM U HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIICICTBUs. PABHOCUIIbHBIE HEPABEHCTBA.

OcCHOBHBIE METOJbI  PEIICHUS TMOKa3aTeNbHBIX U  JIOrapu(PpMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUSI CUCTEM M COBOKYIMHOCTEH pallOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHI.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPAMMU.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbBIX O0JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALNA TIOJTyYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U Tpaduku

I'paduk kommosuumm QyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Crenenp C panHOHAIBHBIM ITOKAa3aTeleM Hu €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. [lecsiTuyHbie W HATypaJbHbBIC
Jorapu@mel.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENEHU C HATYPAIbHBIM MMOKA3aTEIIEM.

[TokazatenbHass u norapupmMuueckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMIA 715 pellIeHUs YpaBHEHUH.

I'paduueckre mMeTonbl pellleHHs] YpaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (QYHKUMHA [UIsI MCCIEAOBAHUS IPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
NPEAMETOB U PEATILHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[TepBooOpasnasi, OCHOBHOE CBOWMCTBO TmepBooOpa3HbIX. [lepBooOpasHbie
anieMeHTapHbIX QyHKIui. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

HuTerpain. I'eomeTprueckui CMBICJI WHTErpaia. Brruncnenne
onpeaenéHHoro uaTerpaia mno Gopmyne Herotona-JIeionuna.

[IpuMeHeHre uWHTErpana Mg HaxOXKIEHHUS IUIOIAed IUIOCKUX (uryp u
00bEMOB T€OMETPUUECKHUX TEN.

[Ipumepsr pemenuit auddepeHnnanbHbIX ypaBHEHUNW. MareMmatudeckoe
MOJICIMPOBAHUE pEANbHBIX IMPOILIECCOB C TOMOIIbI0  AuddepeHnaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATEIbHOCThIO YYEHOr0, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMHU, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbBIN NMPU3HAK KJIaCCU(UKALINH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JIeNaTh BBIBOJBl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpATh Ccrmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpAaTh HauOoliee MOAXOAAMMK ¢ y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHUs 3aJayH,
KOMMEHTHPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMod 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
(opMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAThl PEUICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHSI WJIM HEAOCTUKEHUSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LEelIb COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 10 kjacceoOy4yarOmUIiCSs TOIYYUT CIEAYIOIINE
PEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: pPAlMOHATBLHOE YHUCIO0, OECKOHEYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3a/ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh PUOTUKEHHBIEC BRIUUCIICHUS, PABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K konmy o60ydenuss Bl11 KkJjacceoOyyarouiuiicss TMOMYYUT CJIEAYIOIIHE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA

CBOOOJHO ONEpPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypalibHBIX 4MCeN JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa MO0 MOJYJI0, 3aIluChIBATh
HATypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTpBhl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7]a4 C MapaMmeTpaMu;

MOJICITUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayaJjia maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIEAOBAaHUS (PYHKIITMH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajayax, A
OTIpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBanuepasae/ioB u
TEMIIPOTrPaMMblI

KoanyecTBo4acos

Bcero

KonTposbHbIepadoThI

IIpakTH4eckuepadoTHI

DJIEeKTPOHHbIE

(uugposbIe)
o0pa3oBaTebHbIEPECYPCHI

MHO0XECTBO JIeWCTBUTEIIbHBIX
yucesn. MHOTOUJIEHBI.
PanmonansHbIe ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTMHEUHBIXYPaBHEHU I

24

@yukiun u rpaduku. CTeneHs ¢
LENIBIM TI0KAa3aTeJIEM

11

Apudmernueckuil KOpeHb n-oi
CTEIICHH.
HppaumoHanbHbIeypaBHEHUS

13

TpI/IFOHOMeTpI/I‘IeCKI/ICBBIpa}KeHI/IH
" YPAaBHCHU

22

['paduky TPUTOHOMETPHUECKUX
¢byukuii. Tpuronomerpuyeckue
HEPaBEHCTBA

14

IlocnenoBaTenLHOCTH U
MpOrpeccuun

10

HenpepsiBHBICPYHKITHH.
[IpousBonHas

20

Uccnenoanue GpyHKINM €
MOMOUIBIO TPOU3BOTHOM

17

[ToBTOpenue, 060061IeHNE,




CUCTEMATHU3AUA3ZHAHUNA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

10




11 KITACC

KonunyecrBoyacos D1eKTPOHHbIE
Ne HanmeHoBaHMepa3ae0B U
n/m | TeMHporpaMMbl Bcero Konrpoabubiepadorsl | IIpakTHyecknepadoTsl (wipposnie)
o0pa3oBaTebHbIepeCypChl
) [Noxa3zaTtenbHasAPyHKIHS. 13 |
ITokaszaTenbHbICypaBHEHHUS
) JlorapudmuueckasaGyHKuus. 18 1
JlorapudgmuueckueypaBHEHUS
HppanunonaneHsle,
3 IIOKa3aTeIbHbIE U 24 1
norapupMUUECKUe HEPABEHCTBA
4 [TepBooOpasHas 1 HHTETpAI 12 1
KommiekcHbleuncna 10 1
Harypanbnbie u nenbleuncia 10 1
CucteMsbl pallMOHAJIBHBIX,
7 HMPPALMOHAIIBHBIX I1I0KA3aTEIbHbIX 12 1
U JIorapu()MUYECKUX YpaBHEHUI
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHme, 06001IEHNE, 16 )
CUCTeMaTHU3alHsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/
n

Temaypoka

KoanuecTtBouacoB

Bce
ro

KoHnTpoibHbIep
a00ThI

IIpakTHYeckuep
a00ThI

DJieKTpOHHbIenu¢poBbIeodOpazoBaTell
bHBIEpecypChbl

MHO)k€eCTBO, ONepauy Hajl
MHOKE€CTBAMH M UX CBOMCTBA

JuarpammsiOiinepa-Benna

[IpuMeHeHne TeopeTHKO-
MHO>KE€CTBEHHOIO arapara JUis
pelieHns 3a1aq

Parmonanpusie uriciaa. OOBIKHOBEHHBIE
U JIECATUYHBIEC TPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TTEPUOINUECKHE TpodH

Parmonanbsheie uncina. OObIKHOBEHHBIE
U JIeCATHYHBIE IPOOH, IPOIICHTHI,
0eCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

[Ipumenenue npoOeii U MPOLIEHTOB TS
pelIeHUs MTPUKIAIHBIX 33249

[Ipumenenue apobeii 1 IPOLEHTOB IS
pEeIIeHNs IPUKIAIHBIX 3a1a4

JleficTBUTEIIbHEIC YHCIA.
PanmonaneHble 1 HppalOHAIIBHBIE
qyclia

Apudmernueckue onepanuu ¢
JeCTBUTENLHBIMU YNCIIAMHU

10

Moaynb I€HCTBUTENBHOTO YUCTIA U €T0




CBOMCTBA

11

[TpubnmxkEHHBIE BRIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IbI PEILIEHU LIENbIX U
IpoOHO-PaLMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOJIBI PEIICHUS LEIbIX U
JIPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOAbI pCHICHUS LCJIbIX U
JPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEpaBEeHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOrO4YIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopemabesy

16

MHOTOYJIEHBI C IETBIMH
koa¢unmentamu. Teopema Buera

17

PemrennecncreMIIMHEHBIXY paBHEHU I

18

PemreHnecucTreMIIMHEMHBIXYPaBHEHU I

19

Marpuiia cuCTEMbI JTUHEUHBIX
ypaBHeHu. Onpenenurenb MaTPUIIbI
2%2, ero reoOMEeTpUUECKUIM CMBICIT U
CBOMCTBA; BIYMCJIEHUE €TI0 3HAYCHUS

20

Onpenenurenb MaTpULbl 2X2, €ro
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €T0 3HAYCHUS

21

HpI/IMeHeHI/Ie OIpPCaACIINTECIIA AJIA




peuICHUsA CUCTCMBI JIMHEHHEBIX
YpaBHEHUI

22

Pemenue MPUKJIAAHBIX 3a1a4 C
IIOMOIIBXO CUCTEMBI JIMHEUHEBIX
YpaBHEHUI

23

Pemrenne npukiagHelx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

Kontposnbnas padota: "PanronansHbie
YpaBHEHMs U HEPaBEHCTBA.
CrcreMbUTMHENHBIXYpaBHEHUN"

25

OyHKIMA, CTTOCOOBI 3aaHus (DYHKITHH.
B3anmuo oOpaTHbIC PYHKITUN.
Kommnozunusdynkimit

26

I'padux pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIUN

27

OO6nacTp ornpeieNeHuss © MHOXKECTBO
3HayeHu# pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

UeETHbIie 1 HEUETHBIE PYHKITHH.
[lepuoanueckue GpyHKINU.
[TpoMexyTKUMOHOTOHHOCTU(DYHKIIUU

29

MakcumMyMbl U MUHUMYMBI (DyHKITHH.
HaubGosbliiee 1 HanMeHbIIIEE 3HAYCHUE
(GyHKIMH Ha IPOMEXKYTKE

30

JIuneiiHast, KBagpaTU4Has U JPOOHO-
TUHEHHas QyHKIUH

31

QHGMCHTapHOG HCCIICOJOBAaHUC U




MOCTpOEHUE IPpaUKOB ITUX QYHKUIUN

32

DreMeHTapHOE UcCIeI0BaHuEe U
MOCTpOEHHE TPadUKOB STUX PYHKIUN

33

CreneHsn ¢ 1IeJIbIM IToKa3aTeneM. buHom
Hrrotona

34

CreneHs ¢ 1eIbIM ITOKa3aTeneM. buaom
Hrrotona

35

KonrponsHas pabora: "®yHKIHS
9
cBOMCTBa U rpapuKu”

36

Apudmerndeckuii KOpeHb
HATYpaJbHON CTENICHH U €0 CBOMCTBA

37

Apudmernuecknii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA

38

[Ipeobpa3oBaHus YUCIOBBIX
BBIPaXXEHUI, COAEPIKALLUX CTEIEHU U
KOpHU

39

[Ipeo6pa3oBanus YUCIOBBIX
BBIPKEHUH, COIepKAIINX CTEIICHU U
KOpHH

40

[IpeobpazoBaHms YUCITOBBIX
BBIP)XECHUH, COJIEPKAIIUX CTCTICHU
KOpHHU

41

HppanumoHanbHbIE YpaBHEHMUS.
OCHOBHBIE METObI PEILICHUS
MPPALMOHAIIBHBIX YPaBHEHHUN

42

WppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLICHUS
UppaLMOHATIbHBIX YpaBHEHUN




HppanunoHanbHble ypaBHEHMUS.

43 OCHOBHBIE METOBI PELICHUS
UppalMOHANIBHBIX YpaBHEHUI

44 PaBHOCUIIBHBIE TEPEXObI B PELLICHUN
MppaLMOHATIbHBIX YpaBHEHUN

45 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUU
UppalMOHATFHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEpEXOIbl B PELLICHUU
MppalMOHANILHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE IEPEXObI B PELLICHUU
UppaLMOHATIbHBIX YpaBHEHUN

48 KonTponbHas pabora:
"NppaunoHnanbHble ypaBHEHHS"
Tpuronomerpuyeckasi OKpyKHOCTb,

49 ONpeACICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUH YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

50 ompeieJIeHue TPUTOHOMETPUUECKUX
(yHKIUH YHMCIOBOrO apryMeHTa

51 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCJIOBOTO apryMeHTa

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

53 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

54 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

55 OcHOBHBIETPUTOHOMETpUYECKUEHOPMY




JIbI

OcHoBHBIETpUTOHOMETpUYECKHEHOpMY

56
JIbI

57 OCHOBHBIETPUTOHOMETPHIECKHEPOPMY
TIBI

58 OcHoBHBIETpUTOHOMETpUYECKHEHOpMY
JIbI

5o [IpeoOpa3oBaHUETPUTOHOMETPUIECKUX
BBIPAKEHUI

60 [TpeoOpa3zoBaHUETPUTOHOMETPHUIECKUX
BBIPKCHUIN

61 [Ipeobpa3oBaHUETPUTOHOMETPUUECKUX
BbIPAKCHUU

62 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUX
BBIPAKEHUI

63 PemenneTpuronoMeTpu4ecKNXypaBHEH
uit

64 PemreHneTpuroHOMETpUYECKUXypPaBHEH
4051

65 PenieHneTpuroHoMeTpu4ECKUXYpaBHEH
uit

66 PemreHneTpuroHOMeTpu4YECKNXypaBHEH
uit

7 PemreHneTpuroHOMETpUYECKUXypPaBHEH
4051

68 PemenneTpuroHoMeTpudecKNXypaBHEH
uit

69 PemenneTpuroHoMeTpu4ecKNXypaBHEeH




un

70

KonrpomnbHas pabora:
"TpUroOHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKNE ypaBHEHUS"

71

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

72

Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduKu

73

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

74

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

75

Tpuronomerpruyeckue QyHKIUH, UX
CBOICcTBa U rpaduKu

76

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

77

OT100p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH

78

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

79

OTO0p KOpHEH TPUTOHOMETPUIECKHIX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYIECKOH OKPYKHOCTH

80

PemreHneTpuroHOMeTpU4YECKUXHEPABEH
CTB




PemreHneTpuroHOMeTpUYECKUXHEPABEH

81
CTB

2 PelienueTpuronoMeTpudecKUXHEPaBEH
CTB

23 PemrennerpuronHoMeTpuueCKUXHEPABEH
CTB
KonTponbnas pabora: "['paduxu

84 TPUTOHOMETPUUECKUX (YHKIIHIA.
TpuronomerpuieckrueHepaBeHcTBA"
[TocnemoBaTeIbHOCTH, CIIOCOOBI

85 3a/laHMs OCIeq0BaTeNIbHOCTEH. MeTon
MaTeMaTH4eCKOW WHTyKIIUH
MOHOTOHHBIE M OTPAHUYEHHbIE

86 rocaeaoBaTebHOCTH. McTopus
aHanmm3a OECKOHEYHO MaJIbIX

87 ApudmeTrueckasnporpeccus

88 I'eomerprueckasnporpeccus

89 beckoneyHOyObBIBaIOIIASTEOMETPUYECK
asrporpeccust

% CyMMma GeckOoHEUHO yOBIBaromen
F€OMETPUYECKON ITPOTrPECCUH
JIMHEWHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT.

91 Yucno e. DopMmyiia CI0KHBIX
MIPOIICHTOB
JIMHEHBIN U YKCIIOHEHIUAJIBHBIA POCT.

92 Yucno e. Popmyna CI0KHBIX
MPOLICHTOB

93 Hcnonb3zoBanue nmporpeccuu ajist




peuiCHuAd pCajIbHbIX 3aaa4
MIPUKIIQJHOTO XapaKTepa

Konrponsnas pabora:

7 "[TocnenoBatenbHOCTH U Iporpeccun”

95 HenpepbiBHBIE (YHKIIMU U UX CBOMCTBA

96 Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIHI

97 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

o8 CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX Ha
OTpE3Ke

99 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

100 MeTto MHTEpPBAJIOB [UIsl PELICHUS
HEPABEHCTB

101 Meto MHTEpPBAJIOB [UIsl PELICHUS
HEPABECHCTB

102 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKUMR 1715 peIIeHust 3a1a4

103 IIpuMeHeHne CBOMCTB HENPEPHIBHBIX
(GyHKUMR 1715 pereHus 3a1au

104 [lepBas u BTOpast NpOU3BOIHbIE
byHKIIH

105 Ornpenenenue,
r€OMETPHUYECKUICMBICIITPOU3BOIHOMN

106 Onpenenenue,
(U3NIEeCKUNHCMBICIIIIPOU3BOIHOM

107 | VYpaBHeHue kacaTelIbHOU K rpaduKy




byHKIII

108

VYpaBHeHHEe KacaTelbHOU K TpaduKy
byHKIIIN

109

[Tpoun3BogHBICITIEMEHTAPHBIX PYHKITAN

110

[Tpon3BoHBICIIEMEHTAPHBIX (PYHKITHI

111

HpOI/I3BO,Z[Ha$I CYMMBI, IIPOU3BCACHUA,
YaCTHOI'O U1 KOMIIO3UMIIHUH Q)YHKHI/II}'I

112

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU QYHKIUI

113

[IponsBogHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIIUN

114

Kontponbraspabota: "[IponsBoanas"

115

[IpuMeHeHne Npou3BOJHOM K
WCCIICTIOBAaHUIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

116

[Ipumenenne nponu3BOIHON K
UCCIIeIOBAaHHIO (PYHKINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

117

[IpumeneHnne npou3BOIHON K
UCCIeI0BaHMI0 (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

118

[IpuMeHeHne npou3BOJHOM K
ucclleIoBaHUI0 (PyHKIMI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

119

[IpuMeHeHne Npou3BOJHOM K
ucciaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

120

[IpuMeHeHne Npou3BOJHOM K




uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

121

Haxoxneaue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GyHKINU Ha OTpe3Ke

122

Haxoxxnenne HanGombIero u
HaMMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

123

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

124

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIMH Ha OTpe3Ke

125

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

126

Haxoxnenne HanOobILero u
HAaMMEHBIIIETO 3HAYCHUS HENPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

127

[IpumeneHnne nporu3BOIHOMN ISt
HAXO0XICHUS HAWITYYILEro PeleHus B
MPUKJIAHBIX 3a/1a4ax

128

[IpuMeHeHne Mpon3BOIHOM s
HaXO0XKJCHUS HaWTy4IlIero peueHus B
MPUKIIAJHBIX 3a7a4ax

129

[Ipumenenne nporu3BOIHOM ISt
ompeieJICHUsI CKOPOCTH U YCKOPEHUS




nporiecca, 3aIaHHOT0 (OPMYIION T
rpadgukom

[Ipumenenne nporu3BOIHOM ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS

130 ” 1
mporecca, 3a1aHHoTo GopMyJIoi niau
rpaduxom

131 KonrtponsHas padora: "MccnenoBanue 1 1
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"

132 [ToBTOpeHue, 0600IIEHNE, 1
cucTtemaTusanus 3HaHui: "YpaBHeHus"

133 [ToBTOpeHUE, 06001IEHNE, i
cucteMaTtu3anus 3Hanui: "OyHxuun"

134 | HTtoroBaskoHTpoOJbHasIpaboTa 1 1

135 | HroroBaskoHTpoJIbHaspaboTa 1 1

136 [ToBTOpEHwUe, 0606meHvHe, |
CUCTEMaTHU3alMsI3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KITACC

Ne KoJinuecTBoyacos
n/ | Temaypoka Bee | KoHTpoabHbiep TpaxTaaecKuep JJieKTpoHHbIenupoBbIecoOpa3oBaTe/ib
n ro abdoThI abdoThI HBIEPECYpPEnt
KomnozunuspyHnkuuit 1
2 KommnozurusyHkimit 1
Komnozunuspynkuunit 1
4 I'eomeTpuueckue oOpa3bl ypaBHEHUN 1
Ha KOOPJAMHATHOM MJIOCKOCTH
5 I'eomeTrpuueckue oOpa3sl ypaBHEHUN |
Ha KOOPJAMHATHOM MJIOCKOCTH
CrenenHast QyHKIHUS C HATypaIbHBIM
6 U LIEJIBIM ToKa3areseM. E€cBolicTBa 1 1
rpauk
CaoiicTBa 1 rpauK KOpHS n-0i
7 CTEIEeHH Kak (pyHKIUN 0OpaTHOI |
CTEIEHU C HAaTYpaJIbHBIM [10Ka3aTEIEM
CaoiicTBa 1 rpadK KOPHS N-0i
8 CTETEeHU KaK (PYHKIH 0OpaTHOU 1
CTENEHHU C HAaTYPaJIbHBIM [10Ka3aTEIEM
9 CreneHs ¢ paroHaIbHBIM 1
ITOKa3aTesleM U €€ CBOMCTBA
10 Crenens ¢ palMoHaIbHBIM 1
IIOKa3aTesIeM U €€ CBOMCTBA
1 Crenenb ¢ palluOHAIbHBIM 1
I0Ka3aTeyieM U €€ CBOMCTBA




[TokazarenbHast pyHKIMSI, €€ CBOMCTBA

12
u rpaduk

13 Hcnonb3oBanue rpaduka GyHKIUN
JUISL pEeUICHUs] ypaBHEHU I

14 Hcnons3oBanue rpaduka GyHKIUN
JUIS pelIeHns] ypaBHEHU I
IToka3zaTenbHbIE ypABHEHUS.

15 OCHOBHBIE METO/IbI PEILICHUS
[OKa3aTeIbHbIX YPaBHEHUN
IToxaszaTenbHbIe ypaBHEHUS.

16 OCHOBHBIE METO/bI PELLICHUS
ITOKa3aTEJIbHBIX YPABHEHUM
[Toka3zaTenbHbIC ypaBHEHHUS.

17 OCHOBHBIE METO/BI PELLIECHUS
[TOKa3aTEJIbHBIX YPABHEHUM
KonrtpomnsHas pabora:

18 "ITokazarenbHast QYHKIIHS.
ITokazarenbHble ypaBHEHUS"

19 Jlorapudmuncna.
CaoiicTBasiorapudma

20 Jlorapugmuuca.
CaoiicTBanorapugpma

)1 Jlorapudmuncia.
CaoiicTBanorapugpma

” JecsaTuunbie 1
HaTypaJbHbIEIOrapu(MBI

” JlecsaTuunblie U

HaTypaJbHBIEIOTapU (MBI




[IpeobpazoBaHNEeBBIPAKEHUA,

24
coJiepKaImuxaorapupMbl

’5 [TpeoOpa3oBaHuEBBIPAKEHUIH,
COZEePIKALTUXITOTapHUPMBI

26 [TpeobpazoBaHMEBBIPAKESHUH,
COJIepKALTUXITOrapUPMBbI

27 Jlorapudmuueckas pyHkuus, e€
CBOICTBa U rpaduk

)3 Jlorapudpmuueckas QyHKuus, eé
CBOWCTBA U TpaduK

29 Hcnons3oBanue rpaduka GyHKIUN
JUISl PEeLIeHUs] ypaBHEHU I

30 Hcnonp3oBanue rpaduka GyHKIUN
JUISl pEeLLICHNs] YPaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

31 OCHOBHBIE METO/BI PELLICHUS
JorapuPMHUECKUX ypaBHECHUN
Jlorapudmuueckue ypaBHEHHUs.

32 OCHOBHBIE METOABI PELLIECHUS
JorapupMHUECKUX ypaBHEHUN
Jlorapugpmuueckue ypaBHEHHUs.

33 OCHOBHBIE METO/bI PELICHUS
JorapupMHUECKUX ypaBHEHUN

34 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHUN

35 PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUN
JorapupMHUECKUX ypaBHEHUN

36 KontposnbHas pabdoTa:




"Jlorapudpmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

OcHoBHBIC MCTOJbI pCHICHUA

37 MOKa3aTeIbHBIX HEPABEHCTB

28 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

39 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

40 OCHOBHBIE METO/IbI PEILLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

41 OCHOBHBIE METOBI PELICHUS
norapuMUUECKUX HEPABEHCTB

42 OCHOBHBIE METO/IbI PEIICHUS
nmorapu(MHUIECKUX HEPABEHCTB

43 OCHOBHBIE METO/IbI PEILLICHUS
norapuMHUUECKUX HEPABEHCTB

44 OcCHOBHBIE METObI PELICHUS
norapuMUUECKUX HEPABEHCTB

45 OCHOBHBIE METO/IbI PEIICHUS
HUPpAMOHATILHBIX HEPABEHCTB

46 OCHOBHBIE METO/IbI PEILICHUS
MppALMOHATILHBIX HEPABEHCTB

47 OCHOBHBIE METObI PELICHUS
UppalMOHANIFHBIX HEPABEHCTB

48 OCHOBHBIE METO/IbI PEIICHUS
HppAMOHATILHBIX HEPABEHCTB

49 I'padmyeckue MeToAbI perieHuUs

UPPALMOHAIIBHBIX YPaBHEHUU




50

['paduaeckue MeToabl peIeHMs
VMPPALMOHAIIBHBIX YPaBHEHUU

51

I'padmyeckue MeToAbI perieHus
ITOKa3aTEJIbHBIX YPABHEHUU

52

I'padmyeckue MeToAbl penieHus
MOKa3aTeIbHBIX HEPABEHCTB

53

I'paduyeckue MeToabl pereHus
Jorapu(pMUUECKUX ypaBHEHUI

54

I'padmyeckue MeToAbl perieHus
norapuMHUYECKUX HEPABEHCTB

55

I'padmyeckue MeToAbl perieHus
norapuMUUECKUX HEPABEHCTB

56

I'padmaeckue MeTOABI pelICHUS

MOKa3aTeIbHBIX U JOrapu(GMUUECKUX

ypaBHEHUU

57

I'padmyeckue MeTOABI perIeHUs

MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUU

58

I'paduueckue MeTO bl peLIeHUs

MOKa3aTeIbHbBIX U JIOrapu(HMUIECKUX

HEPABEHCTB

59

I'padmyeckue MeToabl perieHus

IIOKa3aTCJIIbHBIX 1 J'IOFapI/I(I)MI/I‘{CCKI/IX

HCPAaBCHCTB

60

KonTponbhas pabora:

"UppauroHalibHbIE, MOKa3aTEIbHbIE U

JorapuMuIecKue HepaBeHCcTBA"

61

[TepBooOpa3nas,




OCHOBHOECBOKCTBONEPBOOOPa3HBIX

62

[TepBooOpa3HbIe AIeMEHTAPHBIX
¢byukuuii. [IpaBuna HaXOXKAEHUSA
IEpBOOOPA3HBIX

63

ITepBooOpasHbIe 1eMEHTAPHbBIX
¢bynkuuit. [IpaBuna HaxoXAEHUSA
NepBOOOPA3HBIX

64

Wurerpain.
['eomeTpuyeckuiicMbICIMHTETpasIa

65

Beruucnenue onpenenéHHoro
uHTerpaia no popmyne Herorona-
JleitOHuna

66

Brruucnenue onpenenéHHOro
uHTerpaia no gopmyne Herorona-
JleiiOnuna

67

[IpumeHneHnue nHTETpasIa ISt
HaXO0IEHHUS IUIOMIAAEN IIOCKUX

¢uryp

68

[Ipumenenne nHTErpasIa s
HaXO0XXIEeHUI 00BLEMOB
T€OMETPUUYECKHUX T

69

[Tpumepsipemenuiinnd hepeHnuansH
BIXypPaBHEHUN

70

[TpumepsiperenuiinuphepeHnuansH
BIXyPaBHEHUU

71

MareMaTHuecKoe MOJICITUPOBaHUE
peabHBIX MPOIIECCOB C MOMOIIBIO
muddepeHIaTbHBIX YpaBHEHUN




72

KonTponbhas pabora:
"[TepBoobOpa3zHast u uHTETpan"

73

KommiekcHble uncia.
Anrebpanueckas u
TPUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMIIIEKCHOTO YHCIIa

74

KomruiekcHble yncna.
AnreOpanueckas u
TpUTOHOMETpHYECKasi (pOpPMBI 3arrcu
KOMILIEKCHOTO YHCIIA

75

Apudmernueckre onepamuu ¢
KOMILJIEKCHBIMHU YUCIIAMHU

76

ApudmMernueckue oreparuu ¢
KOMIUICKCHBIMHU YUCIIAMHU

77

N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

78

I/1306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOp,Z[HHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO YHcia

80

®opmyna Myaspa. Kopau n-oit
CTEIICHH U3 KOMIIJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIIICKCHBIX YHCCII
AJI pCHICHU A (I)I/I3I/I‘{eCKI/IX n
reOMCTPHUICCKUX 3a1a1

82

KonTtponbHaspaboTa:
"KommiiexkcHpieuncia"

&3

HarypanbHble u niensleuucna




84

HarypanbHble u niensleuncna

HpI/IMeHeHI/Ie MMPU3HAKOB JCJINMMOCTU

85
LIEJIBIX YHCEI

26 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LENBIX YHCENT

%7 [IpuMeHeHue MPU3HAKOB ACITUMOCTH
nensix yrcesr: HOJl u HOK

28 [IpuMeHeHre NPU3HAKOB ACIUMOCTH
nenbix yncen: HOJl 1 HOK

29 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YMCEII: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHue MPU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHre NPU3HAKOB ACIUMOCTH

91 LEeJIbIX YKcell: anroput™ EBkinna ais
pelieHus 3a/1ay B LEIbIX YHCIIax

9 KoHntponbHast pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYTHOCTh YpaBHEHUI.

93 PaBHOCHIBHBEIC CHCTEMBI M CHCTEMBI-
CIEICTBUSI
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIBHBEIC CUCTEMBI M CHCTEMBI-
CIEICTBUSI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM

95 1 COBOKYITHOCTEH palliOHaIbHBIX
YpaBHEHUU

96 OCHOBHBIE METOIbI PEIICHUS] CUCTEM




Y COBOKYITHOCTEM MppalMOHAIbHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEILICHUS CUCTEM
Y COBOKYITHOCTEM MOKAa3aTEIbHBIX
YpaBHEHUU

98

OCHOBHBIE METOBI PELIEHUS CUCTEM
Y COBOKYITHOCTEM IOKa3aTEIbHbIX
YpaBHEHUHU

99

OCHOBHBIE METOBI PEIIEHUS CUCTEM
U COBOKYITHOCTEH JlorapupMUuecKux
YpaBHEHUU

100

OCHOBHBIE METOJIbI PEIICHUS CUCTEM
Y COBOKYITHOCTEH JIorapu(pMUIeCcKuX
ypaBHEHUU

101

[IpumeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTei HayKu U
peanbHOM JKU3HU, UHTEPIIPETaLHs]
IOJIyYEHHBIX Pe3yJIbTaTOB

102

[IpuMeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTei HayKu U
peanbHOM JKU3HU, UHTEPIIPETaLHs]
MOJIyYEHHBIX Pe3yJIbTaTOB

103

[IpuMeHeHNnEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7ad U 3a7a4 U3
pa3IMyYHbIX 00JacTei HayKu U
peanbHOM JKU3HU, UHTEPIIPETaLHS]
MOJIyYEHHBIX Pe3yJIbTaTOB




104

Kontponbnas pabora: "Cuctemsr
paloHaIbHBIX, HPPALMOHATIBHBIX
MOKa3aTeNbHbBIX U JOrapu(MUUECKUX
ypaBHeHUH"

105

PannoHansHbIeypaBHEHHUS C
rnapameTpamu

106

PanmonanbHbleHEpaBEHCTBA C
napamMeTpamu

107

PanmonansHbpiecHCTEMBI C
napameTpamu

108

HppauuroHanbHbIe ypaBHEHMS,
HEPABCHCTBA C TapaMeTpaMu

109

HppannoHaabHbIECUCTEMBI C
napameTpamu

110

[TokazarenbHble ypaBHEHUS,
HEpaBEHCTBa C MapaMeTpamMu

111

Iloka3zaTenbHBIECUCTEMEI C
napameTpamMu

112

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TapaMeTpamMu

113

JlorapudmudeckuecucTeMsl ¢
napameTpamu

114

TpuroHomeTprudecKueypaBHEHU C
rapameTpamu

115

TpUroHOMETpUUECKNEHEPABEHCTBA C
napameTpamu

116

TpUroHoMeTpUYECKUECUCTEMBI C
napameTpamu




117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYyallUil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHue u uccnenoBaHue
MATEMATUYCCKUX MO}ICJ’IGI\/’I PCAIbHBIX
CUTYyalllUil C MOMOILBIO CUCTEM
ypaBHEHUH ¢ TTapamMeTpamMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEJIEH pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM
YpPaBHEHUH C NMapaMeTpamu

120

Konrponsnas pabdora: "3anaun ¢
napamerpamu”

121

[ToBTOpeHME, 0600IICHNE,
CUCTEMaTH3aIMs 3HAHUMN:
"VYpaBHeHus"

122

[ToBTOpenue, 0600MIECHNE,
CHUCTEeMaTHU3aIis 3HAHHM:
"VpaBuenus"

123

[ToBTOpenue, o600IIEHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"VpaBuenus. CucteMblypaBHEHHIT"

124

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"HepaBencrna"

125

[ToBTOpenue, 06061IeHNE,
CUCTeMaTu3alis 3HAHHMH:




"HepaBenctna"

126

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aInus 3HaHUH:
"HepaBeHncrsa"

127

[ToBTOpeHME, 0600IIECHNE,
cucTeMaTH3alys 3HaHUM:
"[IponsBoaHas u €€ npuMeHeHue"

128

[ToBTOpenue, 0600IIEHNE,
CUCTeMAaTH3alMsl 3HAHUA:
"IIpousBoaHas u e€ mpuMeHeHue"

129

[ToBTOpenue, o600IIEHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"IIpousBoaHas u €€ npuMeHeHue"

130

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "MHterpan u
ero npumeHeHue"

131

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3Hanuii: "Oynkuun"

132

[ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanus 3HaHui: "OyHkuun"

133

[ToBTOpenue, 060061IeHNE,
cucteMaTtu3anus 3Hanuii: "OyHkuun"

134

HroroBasikoHTpoibHasgspaboTa

135

HToroBasikoHTposbHasgpaboTa

136

[ToBTOpenue, 06001IeHNE,
CHUCTEMaTU3alMI3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



