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IMNOACHUTEJIBHASA 3AIINCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOpPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOyYarOMIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUI OCBOEHHUS MH(GOPMATUKU, OOIIECTBO3HAHNUSA, UICTOPHH, CIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJIaJI€BaoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (GOpMyJIupyeT CBOU
JNOCTHXKEHHUS B MaTeMaTH4eCKoi popme.

VY4eOHblll Kypc anreOpbpl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJIaJIbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSl OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOMN XU3HU. B TO e Bpems oBianeHHe aOCTPAaKTHBIMU W JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTeMaTHYEeCKOro aHallu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBATh
YTBEPKJICHUS C TIOMOIIBI0O MHIAYKIMU U PacCyXAaTh NEAYKTHUBHO, HUCIOIb30BATh
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHUE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» OO0ydYarouIuecs: MOJIy4yaloT HOBBIM OMNBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENLHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJIENIEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VYyeOHblil Kypc 00JaZjaeT 3HAYUTENbHBIM BOCIHMTATENIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBbI MmaTepuajn, CrnocoOCTBYOUIUN
(GopMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHHs, TaK W dYepe3 CHeuuduky ydeOHOMH
NeSTeIbHOCTH, TpeOyIoleld MNpOJOJDKUTENbHONM  KOHUEHTpalud BHUMAHMS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TMOJYYCHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIKUT AESITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BbIJCIICHBI CIEAYIONINE COAEpKaTeIbHO-METOUUYEeCKre TuHuu: «Yucna
U BbIUKCIEHU», « DyHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYEeCKOro aHainu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha MPOTSHKEHUU IBYX JIET
oOydeHHUs1 Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaeiamu. [[aHHBIN
y4eOHBIH KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEequHSET B cebe
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTH4eCKHX IUCLHMIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHs, MAaTEMATUYECKUN aHAJIU3, TEOPUS MHOXKECTB, MaTEMAaTUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBarOT Bc€ Oosee
MIMPOKUM MAaTEMATHYECKUM anmnapaTroM, Y HUX MOCJIEI0BaTeIbHO (POopMUpyeTcs u
COBEpPULICHCTBYETCSI YMEHUE CTPOUTb MATEMAaTHYECKYI0 MOJEIb peaJbHOU
CUTyalluu, MPUMEHATh 3HaHUs, NOJyYEHHbIE MIPU U3yUYEeHUN Y4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHONW MaTeMAaTUUYECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenpHO-METOANYECKAsT TUHUA «YHHcma ¥ BBIYMCICHUS 3aBEPIIACT
(dopMupOBaHrE HABBIKOB HCIOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0co0O€  BHUMaHuE  yJensercs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHHUM, BKIIOYAIOIIMX B CEO0sl MCIOJNb30BAHUE PA3ITHYHBIX
dopM 3amucu 4ymciIa, YMEHHE JAeNaTh MNPUKHUIIKY, BBHIIOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMblE OOYYaroIIMMCsI MHOYKECTBAa HaTypajibHbIX, IIEJbIX,
pallMOHANBHBIX U JIEUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakXIOM M3 JOTUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(uyecKkue 3aJaud M OINEepaluu: JeJICHHE Haledo,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YMCEN, apU(PMETUUECKUE ONepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATYPAJIbHOM CTEIIEHM HAa MHOXKECTBE KOMILJIECKCHBIX 4YMCEI.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIOIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pa3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTHKH KaK HaykKu U €€ poju B
IIOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OLIEHHE U
KOHKpETHU3aLUs.

JIunna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHHM BCETO
oOydeHHs1 Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELICHUME COOTBETCTBYIOIIMX 3axad. B
pe3ysnbrate 0Oydaroluecss OBJIAJAEBAIOT PAa3IMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX H
TPUIOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpel. IlonydeHHbIE yMEHHsS IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBAaHUM (YHKIUH C TOMOIIbIO NPOU3BOIHOM, IPU PELIEHUU MPUKIAJHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXXJEHHWE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conepkaTelibHasi IMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATHL  pacu€Tbl 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PaIlMOHATBHBIX,
UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BbIPAKEHU,
colepKalux CTeneHHu u Jorapudmel. braromaps u3ydeHUI0 anreOpandecKoro
Marepuajga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, pabOThl C  CHUMBOJIbBHBIMH  (opMamMu,  NIpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PABEHCTB M HEPABEHCTB. Anreodpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a[a4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxaTenpbHO-MeToANYEeCKasT JUHUS «DyHKIMM U Tpadukw» TECHO
NEeperieTaeTcs C APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUs MaTepuaiia. M3yueHue cTerneHHou,
MO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIMMA, UX CBONCTB
u rpadukoB, ucnonab3oBaHue QYHKIUN IJ pPElIeHUs 3aad U3 APYTruxX y4eOHBIX
NpPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi colepKaTeIbHOW JTMHUU HAIICJICH HAa PAa3BUTHUE YMEHUM
YW HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero usydenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nauHusa «Havama mMaremMaTH4ecKoro aHaiv3ay IO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX 00yYaromuMcs, TaKk KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpadKu  CIOXKHBIX (YHKIUH, OMpeAeNsITh HMX HAWOOJIbIINE W HAUMEHBIINE
3HAYEHUs, BBIUUCIATH IUIOMATU (GUTYyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU H
yCKOpeHusi TporieccoB. JlaHHasi cojepkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEE pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COIMATIbHO-?KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTHU4YE€CKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH IMPOSBICHUS
3aKOHOB MaTeMaTUKHU B HAayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKIIOYAET B
ceOst AJIEMEHTbl TEOPUM MHOXKECTB M MaTeMaTH4YecKoil noruku. TeopeTruko-
MHO>XECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoliee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTHYCCKUC
JUCIUIUIMHBI W WX TPWIOKEHUsS B eauHoe 1enoe. [lodTomMy BakHO 1aTh
BO3MOXHOCTh OOydYarImeMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIB30BaTh €r0 /I BBIPAKEHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MaTEMaTUKU KakK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHMM U CJI€IOBAaHHE OIpeaeIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yuebnom Kkypce «Anrebpa W Hayalla MaTE€MaTUYECKOrO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIETIEH peambHBIX
CUTyallMil, HCCINEOBaHUS AITHUX MOJENe C TOMOIIBI0 ammnapara aiareOpsl U
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd TOJYYCHHBIX pe3ylbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXK/IBIM U3 pa3/ie]IOB MPOTrpaMMBbl, TOCKOIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCs I PErIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEeMY.
JHlestenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Havasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyuenme yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOLICHTHI,
OeckoHEUHbIE Tepuoandeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTPACIIEH 3HAHUM U PEaJIbHOW KU3HMU.

JleficTBUTENbHBIE YHKcla. PalMOHaNbHBIE W MPPALMOHAIBHBIE YHUCHA.
Apudmernueckre  omepalMd € JICWCTBUTENIbHBIMKU  uyuciaaMu.  Mogayib
JICHUCTBUTENHHOTO YKCa U ero cBoicTBa. [IpnbmmkEHHbIEC BBIUMCICHUS, TTPaBUIIA
OKpPYTJIEHMS], IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM TnokazateneM. bunom Herotona. Hcnosb3zoBaHue
NOAXO0AsIIeNd (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIsl pEUICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBRA.

CreneHp C panuOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapu¢ma. J[lecsiTuuHble M HaTypasbHbIE
J0rapu(pMBl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHHYC U apKTaHI'€HC YUCIOBOI'O ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJI€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTEIEHN U KOPHH.

HppannoHanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHus
UPPALMOHAIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHeHUSA. OCHOBHBIE METOJBI PEIIEHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPKAIIUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHEHUH. OCHOBHEbIE METO/TBI pelieHus
norapu(MUYECKUX YPABHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETpPUIECKUX YPABHEHU .



Pemenne cucrem JIMHENMHBIX YpaBHEHMM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE ONPEACTUTENS I PELICHUS
CHCTEMBI JIMHEHMHBIX YypaBHEHHU. PelieHne npukinagHbIX 3a7a4 € MNOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne IOCTPOCHHOM MOJEINA C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallMM C IOMOLIBIO
ypaBHEHH U HEpaBEeHCTB. [IpuMeHeHHe ypaBHEHHII MU HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTel HAyKh M pealbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00patHble (QYHKIUU.
Komnosumms ¢yskuuit. I'paduk  QyHKIuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKonocTOsIHCTBA. UETHBIE U HEeU€THBIE PyHKIMK. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
bynknuu. Hanbomnpiee n HauMeHbITee 3HaYeHUsT QYHKIIMHA HA IPOMEXKYTKE.

Jluneitnasi, kBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIICHM C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIMH, UX CBOMCTBA U TpaUKH.
Ncnonb3oBanue rpa@ukoB GyHKIMM 715 pellIeHrs YpaBHEHUH.

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

QOYHKIMOHAJIbHBIE 3aBUCUMOCTA B pEalbHBIX MPOLECCaxX U SIBICHUSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

[locnenoBarenpbHOCTH, CHOCOOBI 3aJaHMsl MoOcieAoBaTelbHOCTEH. MeTton
MaTeMaTU4eCKOn WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIe10BATENbHOCTU. VICTOpHUST BOZHUKHOBEHUSI MAaT€MaTUYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMETpUYECKOU
pOrpeccu. JINHENHBIA U 3KCIOHEHIMAIBHBIA pOCT. Uncno e. @opmyna CI0KHbIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHMU I PEIICHUS pEeajJbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMH HENpPEephIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB [JIsi PEUICHHUS HEpPaBEHCTB. [IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMH 7151 perieHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, TeOMETPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOM K TpaduKy QyHKIIUU.

[IpousBoanbie  dyeMeHTapHbIX  ¢GyHKOM.  [Ipou3BomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULIMY (DYHKITHH.

MHo:xecTBa U JIOTHMKA

MHOkeCTBO, oOnepauuu HaJ MHOXECTBAMHU M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJIEHUM, MPHU PEIICHUU 3adad U3 JPyTrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yuciia 1 BBIYUCICHUSA

Harypanbnbie u nensie yucna. [IpuMeHeHrne npu3HAKOB JEIMMOCTH LEBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemeHus
3a/1a4 B LIEJIBIX YU CIIAX.

KommekcHble uuncna. AnreOpaumveckas M TpUTOHOMETpUYecKas (HOpMbI
3aMucy KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHu u3 KOMIUIEKCHOTO uucna. [IpumeHenue
KOMIUJIEKCHBIX YMCEN AJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHNsl 1 HEPABEHCTBA

CucremMa M COBOKYIIHOCTh YPAaBHEHHM W HEpPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKux HEpPaBeHCTB.

OCHOBHBIE METOAbl PELICHHUS] I[OKA3aTENbHBIX M  JOTrapu(PMUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ApaMETPaMU.



[IpumeHeHnue  ypaBHEHUN, CHUCTEM UM HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHBIX o0JacTel HayKd M pealbHOU
YKW3HU, UHTEPIIPETALNS TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKU

I'padux xommosuruu Qyskuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckne Meroabl pemieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEILICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsI HMCCIEAOBAaHUS IMPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaJM3a

[IpumeneHnre MPOM3BOTHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o UM HAUMEHbBIIEro  3HAYEHUM
HENpepbIBHON (QYHKIIUU Ha OTPE3KE.

[IpumeHeHne TPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4dllIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH MU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

WNurerpan. ['eomeTpuuecknii CMBICII HHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana mo ¢popmyie Heiorona-JleiOnura.

[Ipumenenne uHTerpaja AJs HAXOXKJIEHUS IUIOMIAJAEH IIIOCKUX (Uryp u
00BEMOB r€OMETPUYECKUX TEI.

[Tpumepsl pemienuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtuyeckoe
MOJICIMPOBAHUE PEAJbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIranbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  MPEJICTAaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoUeayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMSAMHY U Ha3HAYCHHUEM;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOULIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIXKEHMM B JAPYIMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHHCKOIro Hapoja, cpOopMUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, dTUYECKOTO IOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTWKEHUM HAyKH M JEATENbHOCTbIO YYEHOr0, OCO3HaHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTONYMUBOTO OYIyIIETro;

4) 3¢TeTHYECKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHHUI, BOCIPUUMYHUBOCTh
K MaT€MAaTHYECKUM acleKTaM pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHUSA:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKUE 3HAHUA B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3/I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTJIbIXa, peryjsipHas (pu3suyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHON JEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oyayueil mnpodeccun U peaau3oBbIBaTb COOCTBEHHBbIE >KU3HEHHbIE IIJIaHbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
cpelbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
HAa TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUN IS pelieHus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTEeMaTUYECKOW Haykh Kak cdepbl UYeTOBEYECKON ACSATEIBHOCTH, JTAroB €&
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKH W MaTeMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYILECTBIIATh MNPOCKTHYK) W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHbIEC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHbIE NMPH3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATUWA, OTHOLICHUH MEXIy MOHATHSIMH, (POPMYIUPOBATH
oTnpesieNieHus MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(pUKALINY,
OCHOBaHUs AJ1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOrO aHAJIN3a;

BOCIPUHUMATh,  (opMyJIupoBaTb U  NPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOINUTH IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpATh Crnocod peleHus y4eOHOW 3ahaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAIMH ¢ y4&ToM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMynaMpoBaTh  BOMpPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THUMOTE3Y, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJIICHUS, polecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYTUpPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE Ipollecca, a TaKKe BbIIBUTATh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISBJISITh J€QUIUTHl MHPOPMALUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]a4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMATU3UPOBaTh U WHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3iu4HbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmanuu o CaMOCTOSATEILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMu  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh MOACHEHUS MO XOAYy PEIICHUS 3alauH,
KOMMEHTHUPOBATH IMOJyYEHHBIN pE3yJIbTarT;

B X0/ 00CYXJIeHUS 33JaBaThb BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHMCK
pELICHUs, COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3iM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3aadi, SKCIIEPUMEHTA, UCCIEI0BaHMUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4uH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMbIX JCHCTBUN W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJIETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUYHUHBI
JNOCTH)KEHHS WIH HEOCTHIKEHUS PE3YNIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAJIbHON
paboOThl MpU pelIeHHH Y4YeOHbIX 3aJady, HNPUHUMATh LElIb COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachpeieniTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX JAaTh MpOIECC U pe3yabTaT padoThl,
000011aTh MHCHHSI HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBaTh CBOM JCHCTBUSA C JPYTMMH 4YICHAaMH KOMAaH]bl, OLICHUBAaTh
Ka4yeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koHnmy oOyuenus B 10 kiacce oOydvaromuiics NOJYYHUT CIEAYIOLINE
OpeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havajla MAaTEMaTUYECKOTr0 aHaTU3a»:

Yucna v BBIYUCTCHUA:

CBOOOJHO OIEpUPOBAaTh MNOHATHSAMHU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOYECTBa
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpoOM M TPOLEHTHI JUIsl pPEIIeHUs] NPUKIAJAHBIX 3a1ad U3
PAa3IUYHBIX OTPACJEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIYMCIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCICHUM;



CBOOOZIHO ONEpUpOBaTh IOHATHEM: CTENEHb C IeJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIBHBIX YNCEN JJISl PEIIECHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajJbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeNeM;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: Jorapudm YHcHa, ACCATHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTa;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

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

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOM MEPEMEHHOM,
MHOTOUWIEH C LEAbIMM KO3 (UIMEHTaMH, KOPHM MHOTOYJIE€Ha, NIPUMEHATH
JIEJICHHE MHOTOWIEHA Ha MHOT'OYIEH ¢ OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHSTh ONPEACIIUTENIN Ul PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAlIMU C MOMOIIBI CUCTEMBI JUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALNX CTENEHH C
paLMOHAIIBHBIM ITI0KA3aTeJIeM;

UCII0JIb30BaTh CBOMCTBA aorapudpmon UL npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHIMHU: HppAlUMOHAIbHBIE, MOKAa3aTeIbHbIE WU
aorapuMHUUYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B W OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui PeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (GOpMYyNbl  UIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe€ ainreOpbl, COCTABIATH
BBIPAKEHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpaduKH:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms GyHKOUN, rpaduk QyHKIINH,
BBINIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKkoB (PyHKIUI;

CBOOOJHO OIEpUPOBAaTh MOHATHSAMHU: O0JACTH ONPENEICHUS U MHOMKECTBO
3HaYeHUI PYHKIMH, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (PyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HauYeHWEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs QYHKIUS C HATYPAJIbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPAPHUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHAMM: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, MCHOJIB30BATh MX TpadUKH AJis pElIeHUs
YPaBHEHH;

CcBOOOZHO ONEpUpPOBAaTh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIIMI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCJIENOBAaHMSI IPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX NPEIMETOB U pealbHOU
KHU3HU, BBIpXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana mareMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
AKCIMOHEHUUAIBHBIN pOCT, (hOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIOJb30BaTh MPOrPECCUU AJIs PEIICHUs pEealIbHbIX 3aJad MpPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHMs
MOCJIEIOBATEILHOCTEW, MOHOTOHHBIE M OTpaHUYEHHBIC TOCIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHajiu3a
OCCKOHECUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HEMPEpPbIBHbIE (QYHKIHUHA, TOYKHU
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpEephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIs1 peIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIMU, KacaTenbHas K TpaduKy QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIUU
NBYX (YHKIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBaTh  MOHATUSMHU:  MHOXECTBO, OINEpaluud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTHUX y4eOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHbBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 Kjacce oOyyaroluiics NOJYYHUT CIEAYIOLINE
PEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havajla MaTEeMaTUYECKOTro aHaTUu3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypallbHOE U I1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nensix yncena, HOJ[ u HOK nHaTypanbHBIX uncen s penieHus 3a1ad, IpUMEHsTh
anroput™ EBkiuna;

CBOOOJHO OIEpUpPOBATh TMOHSITHEM OCTaTKa IO MOJYJI0, 3aluChIBaTh
HaTypaJIbHBIC YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBISATh KOMIUICKCHBIE 4YMClia B anredpandyecko u
TPUTOHOMETPHUUECKON (popMe, BBITOIHATH apu(PMETHUECKUE ONepalii C HUMU U
n300paxaTh Ha KOOPJAUHATHON MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TNPU PEHICHUHM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJITHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh  HEO0OXOIuMble  (OPMYJbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapupMUYECKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalHOHAIbHEIE, ITOKA3aTEIIbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kallre MOAYJIA U TapaMeTpBhl;

NPUMEHSTH TpaduuecKre MEeTOAbI AJI PEIIeHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIDQ)KCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHUEM afapara aireopsl,
WHTEPHPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMU U TpaduKH:

CTpOUTh TpadUKu KOMMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TeOMeTpUuYecKre o0pa3bl YpaBHEHMM U  HEpaBEeHCTB  Ha
KOOPJAMHATHOU IUIOCKOCTH;

CBOOOJHO  OMEPHUPOBATH TMOHATUSAMU: TpapuKU TPUTOHOMETPUUECKUX
dynKImi;

OPUMEHATh (QYHKIMU U1 MOJEITUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTHuecKOro anajamsa:

WCIIOJIB30BATh MPOM3BOIHYIO JIJISl HCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHBIIIEE 3HAUCHUS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4lIEero pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3ajayax, i
OTpeNeNeHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu

rpaduKom;



CBOOOJTHO  ONEPHPOBATH TMOHATHSAMHU: TIEPBOOOpA3HAs, OIpeAeIEHHbBIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (QPYHKIUNA U BBIUUCIATH
uHTerpan no popmysne Hetotona-JIeionuna;

HAXOJUTh TUTOMIAH TUIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJICIIMPOBAHUHA Ha NPUMEPE
coctaBiieHus TuQdepeHITnaIbHBIX YPABHEHHUI;

peliaTh NPUKJIAIHBIE 3aayd, B TOM YHUCIIE COLHAIbHO-’KOHOMHUYECKOTO M
(u3HUecKoro xapakrepa, CpeICTBaMU MaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMBbl Bcero Konrponbirre | Ipakririeckite o0pa3oBaTebHbIC
padoThI padoTshI pecypesI
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkuun 1 rpapuku. CreneHHas GyHKIMS ¢ 12 |
LIEJIbIM TIOKa3aTeNeM
3 ApudpmeTnueckuii KOpeHb N-Oi CTETIEHH. 15 1
HppannonanbHble ypaBHEHHS
4 ITokazarenbHas pyHnkuus. [lokasarenpHble 10 1
ypaBHEHUs
5 Jlorapupmuueckast GyHKIIHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXeHUs U ) |
YPaBHEHUS
ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
HenpepwiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IEeHNE, CHCTEMATU3AIUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 9 0




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpaMMbI Bcero Koutpoapurie | Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue QyHKIMIA ¢ TOMOIIbIO 2 |
MIPOU3BOJHOMI
2 [TepBooOpasnas u HHTETpaI 12 1
3 I'paduiku TpUrOHOMETPHUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuueckue HepPaBEHCTBA
4 HppaunoHaibHbie, MOKa3aTeIbHbBIE U 24 |
norapu(MUIEeCcKue HEPaBEHCTBA
KomMmmiekcHblie uncia 10 1
6 Harypanbnble u nensie ynucna 10 1
Cuctembl parmoHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUIECKUX 12 1
ypaBHEHUH
8 3aiauu ¢ napameTpamMu 16 1
9 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATU3AIIHS 16 1
3HaHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0







IHOYPOYHOE INVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbBbIE
Ne ara u(ppoBbIE
n/n Tema ypoxa Bcero Konrpoapitie | Hpaktirieckite fll3y‘leHI/lﬂ :6[()1:11;0B3Teﬂbﬂble
padoThI padoThI pecypenI
1 MHoXxecTBO, onepanuu HajJ MHOKECTBAMHU |
U UX CBOMCTBa
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
amnmnapara JJisl pelieHus 3aa4
Panmonaneublie yncna. OObIKHOBEHHBIE U
4 JieCATUYHbIE JpOoOH, POLIEHTHI, 1
OEeCKOHEUYHBIE TIEPHOANUECKHE TPOOH
Pammmonansabie ynciaa. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OeCcKOHEUYHBIE TIEPUOANUECKHE JPOOH
6 [Ipumenenue nqpobeit 1 NPOLEHTOB IS |
penieHust MpUKIAIHBIX 337124
7 [Ipumenenue npobeit v MPOIEHTOB IS |
pelieHust NpUKIaAHbIX 33124
2 JleicTBuTenbpHbIC yncia. PanmonanbHbIC U |
VPpALMOHAJIbHBIE YHCIIa
9 Apudmerndeckne onepanum ¢ |
JIEHCTBUTEIHBIMU YUCIIAMH
10 Mopynb AeiCTBUTEIBHOTO YHUCIIA U €r0 |

CBOMCTBA




11

[IpubnmxEHHBIC BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKHU]IKA U OLICHKA
pe3ysbTara BEIYUCICHAN

12

OcCHOBHBIE MCTOABI pCIICHUS LCIIbIX U
JPpOOHO-paLlMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

13

OcCHOBHBIE METOBI PEILIEHUS LENBIX U
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEILIEHHS LENbIX U
NpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema beszy

16

MHoOro4seHbI ¢ TeNbIMA Kod(pHUImeHTaMu.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX YpaBHEHUI

18

Pemrenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuua cucTeMsbl JINHEWHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT 1 CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YpaBHEHUM




22

Pemenne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

Peurenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

24

KoHnTtponbHas padota: "PanuonanbHbie
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHEWHBIX ypaBHEHUN"

25

DyHKIKA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo obpatubie pyHkinu. Kommosumms
byHKIII

26

I'padux pyHKIMU. DeMeHTapHbIE
npeoOpa3zoBanus rpadukoB GpyHKINN

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHul pynkuuu. Hynu ¢pyHnkuunu.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

Yéraple 1 HEYETHBIC (DYHKITUH.
[Tepnognueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.
Haubosnbiiee n HanMeHbllIee 3HAUYCHUE
(YHKIMU Ha IPOMEXKYTKE

30

JluneiiHast, KBaJpaTU4Hasi U IPOOHO-
nuHeHHas QyHKIH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHUE TPAPUKOB ITUX PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHne rpauKoB ATUX PYHKITUH

33

CreneHs ¢ LIEJIBIM MOKa3aTelieM. buaom




Hrrotona

CreneHs ¢ LIEJIBIM MOKa3aTeneM. buaom

34 Hsrorona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 LEJILIM IToKa3aTeseM. E€ cBoiicTBa u
rpaduk

16 KonTponsnas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HATYpaTbHON
CTEIIEHU U €r0 CBOMCTBA

13 ApudmeTraeckuii KOpeHb HATYpPaTbHOM
CTEIEHU U ero CBOKMCTBA

19 [IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
CoJIepKalIiX CTENEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIepXKaIiX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIepXKaIINX CTEIIEHU U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUH
Uppanmonansusie ypaBHeHusi. OCHOBHBIE

43 METO/Ibl PEIICHUS UPPALIMOHATBHBIX
ypaBHEHU U
Uppanmonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOIBI B PEIIEHUN




VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIbHEIE MNepexobl B pCIICHUU

46 UPPAIMOHATIEHBIX YPaBHEHHMA

47 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEILICHUU
UppaAMOHATILHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE IEPEXO/IbI B PELLICHUU
UPPAIMOHATIBHBIX YPaBHEHHN
CaoiicTBa u rpaduk KOpHS N-0if CTeNeHn

49 Kak (pyHKIIMM 00paTHOM CTENEHN C
HaTypaJIbHbIM [10Ka3aTeleM
CgoiicTBa U rpaduK KOPHS N-0i CTETICHU

50 KaK (YHKIIMH 0OpaTHOU CTENICHH C
HATYpaJIbHBIM MTOKa3aTeleM
KonTponsnas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-0¥ creneHu. MppanumoHanbHbie
ypaBHEeHUS"

5 CreneHsp ¢ pallMOHAIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 CremneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTeNeM U
€€ CBOMCTBA

55 [Noxa3zatenpHast pyHKIMS, €€ CBOMCTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN AJs
peleHNs ypaBHEeHUN

57 Ucnonb3oBanue rpaduka GyHKInUN A5

pElICHHS] ypaBHEHUI




[TokazarenpHbie ypaBHEeHUS. OCHOBHBIC

58 METO/IbI PEIICHUS TOKa3aTEeIbHBIX 1
ypaBHEHUH
[Tokazarenbubie ypaBHeHUS. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS TOKa3aTEIbHbIX 1
ypaBHEHUH
[loka3zarenbHble ypaBHEeHUsA. OCHOBHBIE

60 METO/Ibl PEIIEHNUS TOKa3aTENbHbIX 1
ypaBHEHUH

61 KoHnTtponbHas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1

65 JlecaTU4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1

66 JlecsiTuHbIe U HATYpaJIbHbIE JIOTapU(PMBbI 1

67 [IpeoOpazoBaHue BEIpaKEHHA, COACPIKALIIX 1
J0rapuQMbl

68 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKALLINX 1
JorapupMbl

69 [Ipeo6pa3oBanue BbIpakeHU, CoepKaALIUX |
aorapudmbl

70 Jlorapudmuueckas pyHKUuUs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHKIHs, €€ CBOWCTBA U 1
rpaduk

7 Wcnonb3oBanue rpaduka GyHKINUN A5 |

peneHust ypaBHEHU I




Ucnonb3oBanue rpaduka GyHKIUN A5

73 pELIEeHHS ypaBHEHHI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/BI pEIIeHUs JToTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI peIIeHUs JJorapu(PMUIECKUX
ypaBHEHUN
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEeIIeHUs JTorapuPMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUUECKUX YpaBHEHUI

73 PaBHOCUIIBHBIE IEPEXO/IBI B PELLICHUU
JOTapu(PMHUECKUX ypaBHEHUN

79 KonTtponbHas padora: "Jlorapudmuueckas
¢dbynkus. Jlorapupmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI€HC
YHCJIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC
YHUCJIOBOT'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEAEIEHUE TPUTOHOMETPUUECKUX

(YHKIMNA 9UCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTB,

85 ONpeAeICHUE TPUTOHOMETPUUECKHUX 1
(yHKIIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

90 [Ipeo6pa3oBaHue TPUTrOHOMETPUUECKUX |
BBIPKCHUI

91 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

9 [Tpeobpa3zoBaHre TPUTOHOMETPUUECKUX I
BBIPKECHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPKCHUI

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenue TpUroHOMETpUYECKUX YpaBHEHUI 1

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1

98 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUI 1

100 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1
Kontponbnas pabota:

101 "TpuroHOMEeTpUYECKUE BhIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBarensHOCTH, CIOCOOBI 3aAaHUS |

rocjenoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKIIMU

103

MOHOTOHHBIE M OTPAHUYCHHBIC
nocJieI0BaTeIbHOCTH. MicTopus aHam3a
OECKOHEUYHO MaJIbIX

104

ApudmeTrndeckas mporpeccus

105

I'eomerprueckas nporpeccust

106

beckoneuno yObIBaromas reoMmeTpudeckas
nporpeccus

107

CymMma OeckoHeYHO yObIBaromie
reOMEeTPUIECKON POrpeccuu

108

JIMHEHBIN U YKCIOHEHIUAIIBHBIA POCT.
Hucno e. DopMya ClI0KHBIX MPOLEHTOB

109

JIMHEeHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX POLEHTOB

110

Hcnonws3oBanue mporpeccuu Jjisi perieHus
peanbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa

111

Konrponbnas pabora:
"I[locnenoBaTenbHOCTH U TIpOrpeccuu”

112

HemnpepbiBHbIEe (YHKIIUU 1 UX CBOWCTBA

113

Touka pa3psiBa. ACUMITOTHI IrpaduKOB
byHKIHII

114

CpoiicTBa (DyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke

115

CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116

Metox UHTEPBANIOB JJIS PELLICHUS
HEPABEHCTB




117

MCTO)I HHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB

MGTO,Z[ HWHTCPBAJIOB JIS pCIICHUSA

118
HEPABEHCTB

119 [TpuMmeHeHre CBOMCTB HETIPEPHIBHBIX
GbyHKIUH A5 peneHus 3aaa4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMR 1715 permeHus 3aaa4

121 [lepBas u BTOpas npou3BOIHbIC PYHKIIUU

122 Onpenenenre, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

123 Omnpenenenne, GU3MIECKUAN CMBICT
MIPOU3BOIHOMN

124 VYpaBHeHHEe KacaTebHOU K TpauKy
byHKIIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIIN

126 [Tpou3BoaHbIE ANIEMEHTAPHBIX (QYHKIUN

127 [Tpon3BoHBIC STIEMEHTAPHBIX (HYHKITHI

128 [IponsBoHast CyMMBbI, IPOU3BEACHMUSI,
YaCTHOT'O ¥ KOMIIO3ULIUU (PYHKIUH

129 [IponsBoHas CyMMBbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3ULIUHU (PYHKIUH

130 [TpousBogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIUH

131 Kountponbnas pabota: "[IponsBognas”

132 [ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS




3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIeHNE, CHUCTEMATHU3AIUS 1
3HaHui: "OyHkun"

134 HroroBasi KoHTpoIbHas paboTa 1

135 AHaiu3 UTOroBO KOHTPOJIBLHON pabOTHI 1

136 HOBTOPGHI/IC, 0000111eH1e, CUCTEMaTH3aLMS 1
3HaHUM

OBLIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoJsbnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypcebl

IIpuMeHeHnne MpoOU3BOTHON K
uccieoBaHuio GyHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
uccae0BaHuIo (PyHKIUN Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
WCCIIeIOBaHUIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne IPOU3BOJHOM K
ucclieIOBaHMIO (PyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeneHnne npou3BOTHON K
uccienoBaHuio GyHKINI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenne HanOoIbIIero u

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(yHKIMHM Ha OTpe3Ke

Haxoxnenne HanOoIbIIEro 1




HaVMEHBILIETO 3HAYEHUSI HENTPEPBIBHOU
(byHKIMHM Ha OTpe3Ke

Haxoxnenme HanOoIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEIIPEPHIBHOU
(GyHKIHU Ha OTpe3Ke

10

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HAaYECHUsI HeTIPePhIBHOM
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPBIBHON
(GYHKIIMU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPBIBHOMN
(hyHKIMHM Ha OTpe3Ke

13

[IpumeneHnre npou3BOIHOM IS
HAXO0XJEHUS HAWTYUIIEro pEeIICHUS B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJAEHUS HAWJIYUILIEro peLICHUs B
MPUKJIAJAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
OTIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoTo GopMyIIOi UiTu
rpaduKom

16

[IpumeneHnne npou3BOIHOM IS
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOT0 (GopMyIIOi Uiu
rpaduKoM




17 Kommnosumus pyskmmit

18 Komnozunus GyHkuumit

19 Komnozunus ¢pyHkuit

20 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJIOCKOCTH

2 KonTponbhas pabora: "UccnenoBanue
(GyHKIUHI ¢ TOMOIIBIO TPOU3BOIHON"

7 IlepBooOpa3Has, OCHOBHOE CBOICTBO
NepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIEMEHTAPHBIX (PYHKITUH.
IIpaBuna Hax0XI€HHS IEPBOOOPA3HBIX

75 [TepBoOOpa3HbIe dNIeMEHTAPHBIX (YHKITUH.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

2% Nurerpai. I eoMeTpu4eCKuii CMBICI
UHTETrpaja

7 Brruncnenue onpenenéHHOro MHTErpana
o ¢popmyne Hretorona-Jleibania

23 Brranciienue onpeenéHHOro HHTErpaa
o gopmyine Horotona-JleiiOnuna

29 [IpuMeHeHMe UHTErpana A HAXOXKACHUS
TUIOIIAaeH IOCKUX QUryp

30 [IpuMeHeHue uHTErpana A1 HaXOXKACHUS
00BbEMOB r€OMETPUUYECKHUX TeIl

31 [Tpumeps! pemenuii qudpepeHraIbHbIX

ypaBHEHUH




[Ipumeps! pemenuii AudpepeHnrnaIbHbIX

32 .
ypaBHEHUH
MaremMaTHuecKoe MOJICIIMPOBAaHUE

33 peaIbHBIX MPOIIECCOB C MOMOIIIBIO
TuQdepeHINaIbHbIX YpaBHEHUM

14 KonTponbnas pabora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuieckne GyHKINAN, HX
CBOMCTBA U TpapuKu

16 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U rpaduKu

13 Tpuronomerpuieckne GyHKINAN, HX
CBOMCTBA U TpauKu

39 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKIX

YPaBHEHUH C TOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPUICCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemienne TpuroHoMeTpUUECKUX
HEPaBEHCTB

47 Pelienne TpuroHoMeTpu4ECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECCKUX (PYHKITUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIbI PEILICHUS
norapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
jorapu(pMUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB




OcHOBHBIE MCTOABI pCHICHUSA

> MPPalMOHAIILHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEILEHUS
UPPaLMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METOIbI PELLICHUS
MppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLIeHUs
UppalMOHAIIbHBIX YPaBHEHUN
6 I'paduueckue MeTo bl peLIeHus
UPPaLMOHAIIBHBIX YPaBHEHUN
63 I'padnueckue MeToab! pereHus
ITOKA3aTENbHBIX YPABHEHUHN
64 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeToab! peLIeHus
Jorapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTOIbI peICHHUs
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
JOrapu(pMHUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHus
68 MOKa3aTeIbHbIX U JIOrapU(PMUIECKUX
ypaBHEHUH
I'padnueckue MeToab! pereHus
69 MOKa3aTeIbHBIX U JOrapu(pMUIECKUx

ypaBHEHUH




70

I'paduueckre MeToabl pelICHHS
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPABEHCTB

71

I'padmueckue MeToabI pemieHUS
MOKa3aTeIbHBIX U JIOrapu(PMHISCKUX
HEPABCHCTB

72

KonrtponbHas padora: "MppanuoHanbHele,
MoKa3aTeIbHbIC U JOrapuPMHUUECKIE
HepaBeHCTBa"

73

KomnnekcHble uncna. Anredpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aIUCH
KOMIIJIEKCHOTO YHUCIIa

74

KommiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUYecKast pOPMBI 3aIHCH
KOMITIEKCHOTO YuCIia

75

Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMHU

76

Apudmernueckue onepanum ¢
KOMILIEKCHBIMU YUCJIAMHU

77

N3006pakeHne KOMIIEKCHBIX YHCEN Ha
KOOPJIUHATHOMN TIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAWHATHOW IIOCKOCTH

79

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

80

®opmyiia Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJId




PEIICHUA (bHSI/I‘-IGCKI/IX U TCOMETPUUCCKUX
3aaa4

Konrtponsnas padora: "KomruiekcHbie

82 |
qucia

83 Harypanbhbie u 11enbie yncina

84 Harypanbnsle u nensie ynucna

25 [IpumeHeHne MPU3HAKOB AETUMOCTH
L[EJIBIX YUCEIl

26 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJbIX YUCel

27 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTU
nensix yncend: HO u HOK

29 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LEITBIX YUCEN: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LIETBIX YUCEJI: OCTATKH 110 MOAYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LEeBIX YUCelN: anroput™ EBknunaa mis
pelIeHrs 3a/1a4 B LIEJIbIX YHCIax

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-
CJIeICTBUS

94 Cucrema ¥ COBOKYITHOCTh ypaBHEHU.

PaBHOCUIbHBEIE CUCTEMBI M CUICTEMBI-




CIICACTBHUA

95 OcHoBHBIC MCTOAbI pCIICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHECHUN

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
96 COBOKYIHOCTEHN UpparimoOHaIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMudecKux
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMuueckux
ypaBHEHUH

[IpuMeHeHne cuCTEeM K PEIEHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33]1a4 U3

101 pa3IUYHBIX 00JIaCTeH HAYKHU U PEaTbHOM
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3ysbTaToB

[IpuMeHeHne cuCTEM K PEIEHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33]1a4 U3

102 pa3IUYHBIX 00JIaCTEeH HAYKHU U PEaTbHOM
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3yJbTaToB




103

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33]1a4 U3
pa3IuyYHbIX 00JacTel HAyKU U pealbHON
YKU3HU, UHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToB

104

Kontponbnas padota: "Cuctemsr
paloHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEHUI"

105

PanvonaneHbIE ypaBHEHHMS € TapaMeTpaMu

106

ParmonanbHble HEpaBEHCTBA C
napameTpamu

107

PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108

WppannonanbHble ypaBHEHHUS,
HEPaBEHCTBA C lIapaMeTpaMu

109

HppanmonanbHble CUCTEMBI C
rnapameTpamMu

110

[Toka3zaTenbHbIe ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111

Iloka3zaTenbHbIE CUCTEMEL C napamMeTpaMmunu

112

Jlorapudmuueckue ypaBHeHus,
HEpaBeHCTBA C ITapaMeTpaMu

113

Jlorapumuyueckre CUCTEMBI C
napaMmeTpamu

114

Tpuronomerpudeckre ypaBHEHUs C
napameTpamu

115

TpuronomeTpuyecKkre HEPaBeHCTBA C
napameTpamMu




116

TpuroHomeTpuyecKre CUCTEMBI €
napameTpamMu

117

[TocTtpoenue u uccneaoBaHue
MAaTEeMaTHYECKUX MOJENEHN peaabHbIX
CUTYAaIUi C IOMOUIBIO YPABHEHUH C
rnapameTpamu

118

ITocTpoenue u uccinenoBaHue
MaTEeMAaTUYECKUX MOJENIEH peaabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPaBHEHUN
C mapameTpaMu

119

ITocTpoenue u uccienoBanue
MaTEeMaTUYECKUX MOJENEHN peaabHbIX
CUTyAalLUi C IOMOLIBIO CUCTEM YPAaBHEHUN
C ImapameTpaMu

120

KontponbHas padota: "3agaun ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IIEHKE,
cucTeMaTtn3anus 3HaHui: "YpaBHEeHHS"

122

[ToBTOpeHnue, 06001IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 0600mIEeHNE,
CUCTeMaTH3aIlus 3HaHW: Y paBHECHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpeHue, o6o0mIEeHNE,
cucrtemaTtusanus 3Hanuil: "HepaBencTpa"

125

[ToBTOpeHnue, 06001IEHNE,
cucteMaruzaius 3Hanuii: "HepaBencrsa"

126

[ToBTOpEeHME, 0000IIEHNE,




cucteMartuzanus 3Hannii: "HepaBencrsa"

[ToBTOpeHnue, 060061IeHNE,

127 cucreMaru3anus 3Hanuii: "[IponsBoanas u 1
e€ npuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

128 cucreMarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6o0mEeH e,

129 cuctemaTtusanus 3Hanuil: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

130 cuctemarusanus 3HaHui: "MuTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, 1
cucreMaru3aius 3Hanuit: "OyHkuun"

132 [ToBTOpEeHue, 0600mIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

133 [ToBTOpenue, o6o0IICHKE, |
cucteMartu3anus 3HaHui: "OyHkmn"

134 HToroBast KOHTpOJIbHAs paboTa 1

135 AHanu3 UTOroBOM KOHTPOJIbHOM pabOThI 1

136 [ToBTOpeHnue, 06001IeHNE, 1
cucTeMaTH3aIys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






