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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B MPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaromiuecs OBIJIaJI€BaoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoit popme.

VY4eOHblll Kypc anreOpbpl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBmajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATH
YTBEPKJICHUS C TIOMOIIBIO MHIYKLIUUA U PacCyk AaTh NEAYKTUBHO, UCIOIb30BAThH
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENLHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pEUNIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSAMU U UX aBTOPaMH.

VYyeOHblll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHbI wmaTepuajn, CrnocoOCTBYHONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHsS, TaK W dYepe3 Cchenuduky ydeOHOM
JESITeNIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHUEHTpAalud BHUMAHMS,
CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TMOJyYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajiaM MaTeMaTHYeCKOTo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOrO
aHaJIM3a» BBIJICJICHBI CIEAYIONINE COAEepKaTeIbHO-METOUUYEeCKre TuHuU: «Yucna
U BbIUKCIEHUS», « DYHKIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHanu3a», «MHoxkecTBa H JIOTHKa». Bce OCHOBHbIE



COAEpKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YarOoTCAd Ha IPOTHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMsI, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [[aHHBIN
y4eOHBIIl KypC SBIS€TCA MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJlep)KaHuEe HECKOJIbKMX MaTeMaTHYeCKMX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHs, MATEMATUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIMPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (PopMuUpyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyalluu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUEHUHN Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHONW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAsT TUHUA «YHHcma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHHE HABBIKOB MCIOJIb30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaToO Ha YPOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKIIOYAIONIMX B CEOSl MCIONb30BAaHUE PA3THYHBIX
dopM 3amucu uymciIa, YMEHHUE JAeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCsI MHOKECTBAa HaTypajlbHbIX, IIEJbIX,
pallMOHANBHBIX U JICMCTBUTEIBHBIX  YHUCEN  JONOJIHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(uyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE ILIENBIX YHCEN, OCOoOble CBONCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETHYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHUW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOJXHOCTSIMU HUX IIPUMEHEHMS IS PELICHUS Pas3/IM4YHBbIX 3a7ay
(dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTEMAaTUKU KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro0 MHUpPA, HIMPOKO MCIONb3YHOTCS 00O0OIIEHHE U
KOHKpETHU3aLUs.

JInHna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHUsi Ha YPOBHE CpeIHEro oOIero oO0pa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPeAyCMOTPEHO pELIEHUE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlodmydeHHbIE yMEHHs IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOIHOM, MPHU PELIEHUH MPHUKIaJIHbIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (yHKIIUU.
JanHast conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tbl 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepXKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia MPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTbl C  CHUMBOJIBHBIMH  (OopMamMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE WHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HArJIsJHO EMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukmw» TECHO
NEeperieTaeTcs C APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MIO0Ka3aTeNIbHOM, JIOrapu(PMUUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN [JIs PEIICHUs 3aay U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbilloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTh HX
rpaduku. MaTtepuan 3TON Co/epKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpadudueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JuHug «Hadana maremMaTnueckoro aHaiau3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX 0O0YyYarolmuMCs, TaK KaK y HUX 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 MATEMATHYECKUX MOJIENIed pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATh IMPOSBICHUS
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 AJIEMEHTBl TEOpUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IIKOIHHOW MaTeMaTHKU
U TpeajiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINN BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HBIE MaTEMaTHYCCKUC
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO nmaTh
BO3MOXHOCTh OOydYaroImeMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTHUKH W HMCIOJb30BAaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTeMaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENed C TOMOIIBI0 ammapara aiareOpsl u
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd TOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/ieJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs I PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa 1 Hadasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzydenne yudeOHOTO Kypca «Anrebpa M Hayajla 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

Paunonansubpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoandeckue Apoou. I[lpumenenue npoOGelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUU U PEaJIbHOW KU3HMU.

JleficTBUTENbHBIE YHKcla. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCJA.
Apudmernueckre  omepalMu € JCUCTBUTENIbHBIMU  4YHMclIaMd.  Mojayiib
JNENUCTBUTEIBHOIO YKMCIa U €ro cBoicTBa. [IpnOnmx€HHbIE BHIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM nokazateneM. buHom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBRA.

CreneHp C pauuMOHAJIBHBIM II0OKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JNENCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudm wymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
Jorapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiessl ¢  UEIbIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIIEHH U KOPHH.

HppannoHanbHbie YpaBHEHHS. OcHOBHBIE METOBI peueHus
VPPALMOHAIBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaXKeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
Jorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUI. PellleHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM nMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHHI. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIICHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS sl pelIeHus
CHUCTEMBI JIMHEHMHBIX YypaBHEHHUU. PelieHne npukiagHbIX 3a7a4 C MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHWW. lccienoBaHne IOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMd C IOMOULIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3HU.

DYyHKUMH U TPaPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komno3umms ¢yskuuidt. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeU€THBIE PyHKIMK. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HA IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHENHas (QYHKIUH. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoOB.

CrenenHast PyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIIMH, WX CBOWCTBA U TpaUKU.
Ucnonb3oBanue rpa@ukoB GyHKIMA 715 pellIeHUs YPAaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAESIEHHEe TPUTOHOMETPUUYECKUX
(yHKUMIA YUCIOBOIO apryMEHTa.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B peEalibHbIX MPOIECCaxX U SIBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYEeCKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHsST BOZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QyHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a1ay.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUY.

[IpousBoanbie  dyeMeHTapHBIX  (QyHKIM.  [Ipou3BojgHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIUIA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMd HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPYyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanpnbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HauOonpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YU CIIAX.

KommnekcHble wucna. Anredpavueckass U TpPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(METHUYECKHE OIlepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO uucia. [I[puMenenue
KOMIUJIEKCHBIX YMCEN IJIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPAaBHEHH U HEpPaBEHCTB. PaBHOCHUIIbHBIE
CHCTEMBI U CUCTEMBI-CIICICTBYS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX U  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUYECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHenue  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHBIX o0JacTel HayKu M pealbHOU
KU3HU, HUHTEPIIPETALM TIOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOU INIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS MPOLECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAUMEHbBIIEro  3HAYeHUMH
HEeNpepbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dller0 pEIICHHS B
NPUKIAIHBIX 33/a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH M TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs 1epBOOOPaA3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTudyeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TNOMOLIBI  AU(depeHIrnaIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHUI,
Opoleayp TIpaxaaHckoro oOuiectBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

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

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeH!I, BOCOPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nueckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3/I0pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIbIXa, peryisipHas (pu3snveckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccnr U peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



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

7) 3K0JOru4eCKOro BOCIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OONIICCTBEHHOW  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALIMHM, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjorunyeckue AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMATHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLUIECTBEHHbBIN NMPU3HAK KJIACCU(PUKALIUY,
OCHOBaHU AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsAMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIbI;

BbIOMpATh crnocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIIEHUs, BbIOMpaTh HauOoliee MOAXOAAIMMK ¢ y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObhEKTa, SIBICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOSATENLHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAOMIONEHMS, UCCIIEIOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumei:

BBISIBIISITH JA€UIIMTHI MHPOpPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB PA3IMYHBIX TUIOB, aHATU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATh WH(DOPMAIIMIO DPA3NUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3INMYHbIX (opMax,
WJUTFOCTPUPOBATH IpaUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesisMu  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX W INHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHHUs 3aJayH,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 33JaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ U CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATH IIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4€TOM UMEIOLUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

BJaJ€Th  HABbIKAMU  IO3HABATEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

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

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHS JIM HEAOCTHUKEHUSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LE€Ib COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYXAAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBaTh CBOM JCHCTBUSA C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
KayeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce oOydaromIuics MOJYYUT CIEAYIOIINE
PEeIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHHUSA

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: PAlMOHAJIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCIO, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJAHBIX 3a/ad U3
pPA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

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



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

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEpUPOBaTh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTAHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IMPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOUWIEH C LEeIbIMH KO3(p(PUIUEHTAaMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u treopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpoBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VICII0JIB30BaTh CBOMCTBA ONpEAENHTeNs 2 X 2 JuIs BBIYMCIICHUS €0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEINUTEIIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
pPaLMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



NPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

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

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTABIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpapuKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKITUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PYyHKIMM, Kommo3uims ¢yHKOUN, rpaduk QyHKIHH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBaTh MOHATHSAMHU: O0JACTh ONpPENETECHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

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

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHas (QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpaduk KOpHs n-oil CTeNeHHW Kak (pyHKIHUKM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U MIOCTPOCHUE UX IPapuKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMM, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU AJs PEHICHUS
YPAaBHEHHI;

cBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
olpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUMI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (QYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUIMOCTH MEXK/y BETUIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONepUpoBaTh NOHATUAMM: apumeTnyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKAsi MPOTPECCHsI, THHSWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NMOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a Kak aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (QYHKIUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJHO oOIepupoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIst pEIICHUs 3a/1ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
dbyHKIMH, KacatenbHas K rpaduky QyHKINY;

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

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

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCIIO0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMAaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOydyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4MCeN JJIsl pEelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunpaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B airedpandeckoi u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOJIUMbIe  (QOPMYJIbI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX 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(MUYECKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palroHaIbHbIE, VMppalUOHAIBHEIE, MOKa3aTeIbHbIC,
gorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTPBhl;

IPUMEHSTh TpaduuecKre METOAbI JAJI PEIIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a71a4 C MMapamMeTpaMu;

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

DOYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHEe o0pa3bl YpaBHEHMM U  HEPaBEHCTB Ha
KOOPJAUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (GYHKIUW U1 MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayvaJyia maTeMaTH4eCKOro aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAaHUS (PYHKIITUH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIUU HETPEPHIBHOM Ha
OTpPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXKJICHUS HAWIy4lIEro pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTpeNielICHUs] CKOPOCTH M YCKOpPEHHs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKkoMm;



CBOOOZIHO ONEepUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEpBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOLAAH MNIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO HHTETPAJIa;

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

pemarh NPUKIAJHbIE 3aJa4d, B TOM YHCJE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBaHue pa3jie/ioB u
TeM IPOrpaMMBbl

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

JyekTpoHHbIe (HU(pPOBHIEL)
o0pa3oBaTe/bHbIE PeCypChl

MHOXECTBO 1€UCTBUTEIBHBIX
yrcesl. MHOTrO4JICHBI.
PanmionansHbIe ypaBHEHHS U
HepaBeHcTBa. CHCTEMBI
JMHEWHBIX YpaBHECHUM

24

OyHKINU U TPAPUKH.
CrenenHast GyHKIUS C IIETBIM
ToKa3areneM

12

ApudmeTrnueckuii KOpeHb n-
oM creneHu. MppannoHanbHbIe
ypaBHEHUS

15

[TokazarenpHast QyHKIHS.
[TokazarenbHbIC ypaBHEHUS

10

Jlorapupmuueckast yHKIIHS.
Jlorapudmuueckue ypaBHEHUS

18

Tpuronomerpudeckue
BBIPAXXCHUS U YPABHEHUS

22

[TocnenoBarenbHOCTH U
Hporpeccuu

10

HenpepsiBHbIe yHKITHY.
[IpousBoanas

20




[ToBTOpenue, o6o0mIEeHNE,
CHCTEMATH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10




11 KITACC

Ne
n/n

HaumeHoBaHuUe pa3/ieJioB U
TeM MPOrpaMMBbl

KoanuyecTBo 4acoB

Bcero

KonTposabhbie
padoThI

daexkTpoHHble (L(poBbHIE)
o0pa3oBaTe/bHbIE PeCypChl

HccnenoBanue GyHKIHIA ¢
IIOMOILBIO TIPOU3BOIHON

22

[TepBoOOpa3Has U UHTETpal

12

I'paduku
TPUTOHOMETPUUYECKUX
(GYHKIHIA.
Tpuronomerpuueckue
HEpPaBEHCTBA

14

HppanunonaneHsle,
MOKa3aTeabHbIE U
norapupMUIECcKre
HEPaBEHCTBA

24

KomiuiekcHble yncia

10

Harypasibable u niensie yucna

10

Cucrembl parmoHaIbHBIX,
HPPaIMOHATLHBIX
MOKa3aTeIbHBIX U
JOTapU(PMHUYECKUX YPaBHCHUH

12

3ajauu ¢ napameTpaMmu

16

[ToBTOpenue, o6o0IIEHNE,
cUCcTeMaTU3allis 3HaHUI

16




OBIIEE KOJMYECTBO YACOB
I10 ITPOT'PAMME

136

10




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIE PeCypChl

MHO)KGCTBO, Oorcpanru HaQ MHOXCCTBAMHU U

1 1
UX CBOMCTBA

2 Huarpammsl Diinepa-Benna 1

3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaa4
Parmonansheie ynciaa. OOBIKHOBEHHBIE U

4 JIeCATUYHbIE POoOH, IPOLIECHTHI, 1
OeCKOHEUHBIEC TIEPUOTUYECKUE IPOOH
Parnmonanbueie ynciaa. OOBIKHOBEHHBIE U

5 JeCATUYHbIE JPOOH, IPOLICHTHI, 1
OeCKOHEUYHbIE IEPUOANUECKHE JPOOH

6 [Ipumenenue nqpobei u NPOLEHTOB IS 1
pelIeHns MPUKIaIHbIX 3a1a4

7 [Ipumenenue qpobei 1 NPOLUEHTOB IS 1
pelIeHNs MPUKIaIHbIX 3a1a4

2 JleicTBuTeNnbHbIE yncia. PaimonanbHbie U |
UPPALMOHAJILHBIE YHACIIA

9 Apudmernueckue onepanuu ¢ |
JEHCTBUTENbHBIMY YUCIIAMU

10 Moaynb AEHCTBUTENBHOTO YHCIIA U €70 1

CBOMCTBA




11

[IpubnmxEHHbIE BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS ENIbIX U
JIpOOHO-pallMOHANIBHBIX YpPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILICHHSI LIENbIX U
JIpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcCHOBHBIE METO/IbI PEILIEHUS LENIBIX U
JIpoOHO-paLlMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowwieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJICH C
octaTtkoM. Teopema besy

16

MHOTOo4JIEHBI C LEIBIMH KO PHUITMEHTAMH.
Teopema Buera

17

Pewienne cucreM JIMHENHBIX YPaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpUIbl 2%X2, €r0
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

20

Onpenenurens MaTpUIBI 2%X2, €ro
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIUHCJICHHE €TI0 3HAUCHHS

21

[IpuMeHeHue onpenennuTens A1 peleHus




CHCTEMBI JINHEHHBIX YPaBHEHUI

22

Pemenne nmpukiiagHbIX 3a/1a4 C TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

Pemrenue nmpukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTponbhas pabora: "Pannonanbhble
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JMHEUHBIX ypaBHEHUI"

25

DyHKIKA, CTIOCOOBI 3a1aHus (DYHKITHH.
B3anmuo obparubie pynkimn. Kommosurwms

byHKIUi

26

I'paduk pyHkIMU. DnemMeHTapHbBIC
npeoOpaszoBanus rpadukoB GpyHKIUN

27

OO0nacTp onpeneneHus: © MHOKECTBO
3HaueHud QpyHkuuu. Hynu dyHkimm.
[TpomMexxyTkH 3HAK TOCTOSTHCTBA

28

Yéraple 1 HEUETHBIC (DYHKITHH.
[Tepuoanueckue pyunkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee u HauMeHblIee 3HAYCHUE
(YHKIMU Ha TPOMEKYTKE

30

JluHeitHast, KBaJpaTU4Has U JPOOHO-
AuHenHast QyHKIH

31

DeMeHTapHOe UCCIIEI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN




DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE

32 .
rpaduKoOB ATUX QYHKIIUHA

1 CreneHn ¢ LIETBIM ITOKa3aTeiaeM. buaom
Hprotona

34 CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hprotona

35 CrenenHast GyHKIMS C HATypalIbHBIM U
HENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux

36 KonTponsnas pabora: "Crenennas
¢byukaus. E€ coiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HATYPaTbHOU
CTETEeHH U €ro CBOMCTBA

18 ApudmeTrnueckuii KOpeHb HATYpaTbHOU
CTETEeHH U €ro CBOMCTBA

19 [IpeobpazoBaHus YHCIOBBIX BHIPAKECHUH,
CoJIepKalIiX CTENeHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoJIepKalIiX CTENeHH U KOPHU

A1 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoJIepKalIiX CTENeHH U KOPHU
Uppanmonansueie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIIEHUS HPPALIMOHATBHBIX
ypaBHEHUH
Hppaunonanbabie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIIEHUs] UPPAIIUIOHATBHBIX

ypaBHEHUH




Hppaunonanbasie ypaBHeHU. OCHOBHBIE

44 METO/IbI pEIIEHUs] UPPALIIOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUU
UppaLMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUU
UppaLMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUN
UppaLMOHATIBHBIX YPAaBHEHUN

43 PaBHOCHIIBHBIE TEPEXO/IbI B PELIEHUU
UppaLMOHATIBHBIX YPaBHEHUN
CgoiicTBa U rpadUK KOPHS N-0i CTETICHU

49 KaK (YHKIIMH 0OpaTHOW CTETICHH C
HaTypaJIbHbIM II0Ka3aTeJIeEM
CgoiicTBa U rpaduK KOpHS N-0i CTETICHU

50 KakK (DyHKIIMU OOpaTHON CTENEHH ¢
HaTypaJbHBIM IIOKa3aTeJIEM
KontponbHas padora: "CBolicTBa 1 rpapuk

51 KOpHs n-ou creneHu. MppanyvoHanbHbIe
ypaBHeHus"

57 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

54 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U

€€ CBOIICTBa




[TokazaTenpHas GyHKIHS, €€ CBOWCTBA

55
rpaduk
56 Hcnonws3zoBanne rpaduka GyHKIUN AJIs
peleHus ypaBHEHHUH
57 Hcnonws3zoBanne rpaduka GyHKIUN AJIs
peleHus ypaBHEHHUH
[TokazatenbHble ypaBHeHHs. OCHOBHbBIE
58 METO/IbI PEIIEHUs TOKa3aTEeIbHBIX
ypaBHEHUH
IToka3zatenbHble ypaBHeHUs. OCHOBHBIE
59 METO/IbI pEeIIEHUs T0KA3aTEeIbHBIX
ypaBHEHUU
[Toka3zaTenbHble ypaBHeHUs. OCHOBHBIE
60 METO/Ibl PELICHNUS TOKa3aTeIbHbIX
ypaBHEHUN
61 KonrtponbHas padora: "[lokazaTenbHas
¢ynkuus. [TokazarenbHble ypaBHEHHS"
62 Jlorapugm umcna. CoiicTBa jJorapudpma
63 Jlorapudm yucna. CoiicTsa jgorapudma
64 Jlorapudm yucna. CoiicTBa jgorapudma
65 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTapU(PMBbI
66 JlecATUYHBIE U HATYpPAIbHBIE JTOTapUPMBI
67 [Ipeo6pa3oBaHue BbIpaXeHU, COmEpIKALIUX
aorapudmbl
68 [Ipeo6pa3oBaHue BbIpaXeHU, COAEPIKALIUX

aorapudmbl




[IpeobpazoBaHue BbIpaKEHUM, COAEPIKAITIX

69
JorapupMbl

70 Jlorapudpmuueckas GpyHKIHs, €€ CBOWCTBA U
rpaduk

71 Jlorapudpmuueckas GpyHKIHs, €€ CBOWCTBA U
rpaduk

7 Hcnonws3zoBanne rpaduka GyHKIUN 115
pelIeHns ypaBHeHUN

7 Hcnonws3zoBanue rpaduka GyHKIUN AJIs
pelIeHns ypaBHeHUN
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTapUPMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIC

75 METO/IbI PEIIeHUs JTOrapu(hMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIIeHUs JTOrapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXOIbI B PEILICHUU
jorapu(pMUUECKUX YpaBHEHHHA

78 PaBHOCUIIBHBIE TIEPEXOIbI B PEILICHUU
Jorapu(pMUUECKUX YpaBHEHHHA

79 KonTponbnas pabora: "Jlorapudmuueckas
¢dbynkius. Jlorapupmudeckre ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC




YHICIIOBOTO apryMeHTa

CuHycC, KOCHHYC, TAHT€HC U KOTAaHI€HC

81
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 ONpeAeICHUE TPUTOHOMETPUUECKHUX
(GYHKIMH 4UCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ONpeACICHUE TPUTOHOMETPUUYECKHUX
(YHKIMH 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

88 OCHOBHBIE TPUTOHOMETPUUECKUE POPMYJIBI

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI

90 [Ipeobpa3oBaHyne TPUTOHOMETPUUECKUX
BBIPAKECHUU

01 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUU

9 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKCHU

93 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHU

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN




95

Pemienue TpuroHOMETPUYECKUX YPaBHEHUI

96 Pemrenne TpuroHOMeTpUYECKNX YPaBHEHHUM 1

97 PemreHne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 PereHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
KonrtponbHas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 IIOCJIEI0BATEIBbHOCTEN. MeTox 1
MAaTEMaTHYECKON MHIYKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rocienoBarenbHOCTU. MicTopus ananuza 1
0OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust 1

105 I'eomeTrpuueckas nmporpeccus 1

106 beckoneuHo yObIBaro1as reoMeTpuyeckast 1
porpeccust

107 CymMma 6eckOHEeUHO yObIBaroIei 1
TFE€OMETPUUECKOH MPOTrPECCUH

108 JIMHEWHBIN U YKCIIOHEHIMAIIBHBIA POCT. 1
Yucino e. Popmya CI0KHBIX IPOLIEHTOB

109 JIMHEHBIN U YKCIIOHEHIIMAIIBHBIA POCT. 1

Yucio e. d)opMyna CJIOKHBIX MTPOILICHTOB




110

Hcnonb30Banue nmporpeccuu Ajsi peieHus
peaNbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111

Kontponbnas padoTa:
"[TocnenoBarebHOCTH U TIporpeccun’

112

HenpepriBHbIE PYHKITMN U UX CBOMCTBA

113

Touka pa3pbiBa. ACUMNOTOTHI I'pa)UKOB
byHKIMII

114

CaoiicTBa QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa QyHKIUIT HETIPEPHIBHBIX Ha
OTpe3Ke

116

MCTOJI HHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB

117

Meto1 HHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

118

Meto1 HHTEPBAIOB JJIS PEIICHUS
HEPABEHCTB

119

[IpuMeHeHnEe CBOWCTB HENPEPBIBHBIX
GbyHKIUR 1715 pemeHus 3aaa4

120

[IpuMeHeHnEe CBOWCTB HENPEPBIBHBIX
GbyHKUIUH 1715 peeHus 3aaa4

121

[lepBas u BTOpast NpoU3BOAHbBIE PYHKIIMH

122

Omnpenenenue, reOMETPUYECKUHA CMBICIT
MIPOU3BOJHOMN

123

Omnpenenenue, GU3MUECKUI CMBICTT
IIPOU3BOAHOU




124 YpaBHeHHE KacaTeIbHOM K TpaduKy |
byHKIIIN

125 YpaBHEeHHE KacaTeIbHOM K TpaduKy |
byHKIII

126 [Ipoun3BoHBIEC S7IEMEHTAPHBIX (HYHKITHI 1

127 [Ipou3BoiHBIE AIEMEHTAPHBIX (PYHKIIMIMA 1

128 [Ipou3BoHas CyMMBbI, IPOU3BEACHUS, |
YaCTHOT'O ¥ KOMITO3ULIUU (PYyHKIUI

129 [Ipon3BoHas CyMMBbI, IPOU3BEACHUS, |
YaCTHOT'O ¥ KOMIIO3ULIUU (QYyHKIUI

130 [Ipon3BoHast CyMMBI, IPOU3BEACHUS, |
YaCTHOT'O ¥ KOMITO3ULIUU (YyHKIUHN

131 Kontponbnas padota: "[IponsBognas” 1

132 [ToBTOpenue, 0600IIEHNE, CHCTEMATHU3AIUS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIUS 1
3HaHuit: "Oyukun"

134 Htorosas KOHTpOJIbHAs paboTa 1

135 Hrorosas KOHTpOJIbHAs paboTa 1

136 IToBTOpenue, 00001IEHNE, CHUCTEMATU3AIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KITACC

Ne n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

JeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypChl

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHUIO (YHKIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD
1 DKCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
UCCIIeIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
HCCIeI0BaHUI0 QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
UCCIIEZIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
UCCJIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenne HaubobIero 1 HAMMEHbIIETro
3HAYEHUS HETPEPHIBHOM (PYHKIIMU Ha
OTpe3Ke

Haxoxaenne HarOobIIero 1 HAMMEHbBIIETO
3HAa4YeHHUs1 HeTIPephIBHON (PyHKIIUH Ha




OTpe3Ke

Haxosxnenne HanOoIbIIIeT0 ¥ HAMMEHBIIIETO
3HAYEHUS HePEPHIBHON PYHKIIMU Ha
OTpe3Ke

10

Haxoxzaenne HaubobI11er0 1 HAUMEHBILIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA
OTpe3Ke

11

Haxoxzaenne HaubobI11er0 1 HAUMEHBILIETO
3HAYEHUS HETMPEPHIBHOM (PYHKIIMU Ha
OTpe3Ke

12

Haxoxxaenune HauOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs1 HeTIPEPhIBHON (PyHKIIUH Ha
OTpe3Ke

13

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJAEHUS HAWJIYUIlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM IS
HAaXO0XIEHUS HAWJIYUIlIEro peluIeHus B
MPUKIIAIHBIX 3a/1a49aX

15

[IpumeneHnne npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GopMyJIoN Uin
rpaduxom

16

[IpuMeHeHne Mpou3BOHON s
oTpesieNIeHUs] CKOPOCTH U yCKOPEHUS
nporecca, 3alaHHoro (GopMyJIon HiIu
rpagukomM




17 Kommozumus ¢hyHKImii

18 Kowmnozunus ¢pyHkuit

19 Kommnozumust pyskimit

20 I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerprueckue 0Opa3bl ypaBHEHUN Ha
KOOPAWHATHOW INIOCKOCTH

” KonTponbnas padora: "MccnenoBanue
(yHKIUH C TOMOIBIO TPOU3BOJHON"

” [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPaA3HBIX

24 [TepBOOOpa3HbIe dNIEMEHTAPHBIX (HYHKITUH.
[IpaBuna HaX0XIEHHUS IEPBOOOPA3HBIX

)5 [lepBooOpa3HbIe FMeMEHTAPHBIX (YHKITHIA.
[IpaBuna HaX0XIEHHUS IEPBOOOPA3HBIX

26 HNurerpai. I eoMeTpuYECKUNA CMBICIT
UHTErpaia

27 Brruucnenue onpenenéHHoro MHTerpaia 1o
¢dbopmyne Herotona-Jleiibania

73 Brruucnenue onpenenéHHoro MHTerpaia 1o
tdbopmyne Herotona-Jleiibania

29 [IpumeneHne UHTErpaia A HAXOKACHUS
TUTOIAAEH TUTOCKHUX (HUTYp

30 [Ipumenenne UHTErpana A HAXOKACHUS
00BEMOB T€OMETPUYECKUX TEIl

31 [Tpumeps! pemenuit qudepeHaIbLHbIX




ypaBHEHUH

[Ipumeps! pemennii AuddepeHnrnaIbHbIX

32 .
ypaBHEHUU
MaremaTtuueckoe MOAETUPOBAHUE

33 pEATBbHBIX MPOIECCOB C MOMOIIBIO
mudpepeHIATBHBIX YPaBHCHHH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOIiCcTBa U rpaduku

36 Tpuronomerpuyeckue GyHKINH, UX
CBOIicTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduKu

18 TpuroHnomeTpudeckue QyHKITUH, UX
CBOMCTBA U rpauKu

39 TpuroHomeTprudeckue QyHKITUH, UX
CBOMCTBA U rpauKu
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TIOMOUIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH

4 OT60p KOpHEH TPUTOHOMETPHUUECKHUX

YPaBHEHMH C MTOMOIIIBIO




TPUTOHOMETPUUYECKOI OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHIX

43 YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

45 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcCHOBHBIE METO/BI PELLIEHUS
[O0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/bI PELLIEHUS
NOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PELLIEHUS
NOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/BI PELLIEHUS
NOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS
norapu(pMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELLIEHUS




Jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA

57
HMPPalMOHAIILHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PELLICHUS
MPPalMOHAIILHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PELLIEHUS
HMPPalMOHAIIBHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PEILICHUS
MPPalMOHAIILHBIX HEPABEHCTB
61 I'padmuueckue meTob! pereHus
MPPalMOHAIBHBIX YPAaBHEHUN
2 I'paduueckue meTob! pereHus
UPPalMOHAIIBHBIX YPaBHEHUN
63 I'paduueckue meTob! pereHus
II0Ka3aTeNIbHBIX YPAaBHEHUI
64 I'padmuueckue meTob! pereHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue meToas! pemeHus
Jorapu(pMUUECKUX ypaBHEHHM
66 I'padmuueckue meToab! pemeHus
norapu(pMUIECKIX HEPABEHCTB
67 I'padmnueckue meToab! pereHus
norapu(pMUIECKIX HEPABEHCTB
I'padnueckue meToab! pereHus
68 MOKa3aTeIbHBIX U JOrapu(pMUIECKUX

ypaBHEHUH




69

I'papuueckue MeTo bl peLIeHus
IIOKa3aTeIbHbIX U JIOTapu(pMUUECKUX
ypaBHEHUH

70

I'padmueckue MeToab! pemeHus
MOKa3aTEeNbHBIX U JTOrapu(hMUIECKUX
HEPaBEHCTB

71

I'pacdmueckue meToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMHUUECKUX
HEPaBEHCTB

72

KontponbHas padora: "MppanuoHanbHele,
MOKa3aTeJIbHbIC U JOrapupMHUUECKUe
HepaBeHCTBa"

73

KommnekcHble uncna. Anredpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aITUCH
KOMILIEKCHOIO YnCIIa

74

KommiekcHbie uncina. Anredpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckue onepauu ¢
KOMIIJICKCHBIMHU YU CJIaMHU

76

Apudmernueckue onepauu ¢
KOMIIJIECKCHBIMHU YU CJIaMHU

71

N300pakeHne KOMIUIEKCHBIX YHCEl Ha
KOOPJIMHATHOW IIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCel Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit cTenieHu u3




KOMIIJICKCHOI'O 4HcCJja

®opmyna Myaspa. KopHu n-oit ctenesu u3

80
KOMIUIEKCHOT'O YKclia
[IpuMeHeHne KOMIUIEKCHBIX YHCEI IS

81 peteHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4y

%) KonTtponbHas pabora: "KoMriekcHbie
yucna"

83 Harypanbhbie u 1ienbie ynucina

84 Harypasbable u niensie ynucna

25 [IpuMeHeHne nprU3HAKOB JEITMMOCTH LEIBIX
yucell

26 [IpuMeHeHne nprU3HAKOB JEITMMOCTH LEIBIX
qucell

%7 [IpuMeHeHne npU3HAKOB JEITMMOCTH LEITBIX
gucen: HOJl m HOK

28 [IpuMeHeHne MpU3HAKOB JEITMMOCTH LEBIX
gucen: HOJl m HOK

29 [IpuMeHeHne nMpU3HAKOB JEITUMOCTH LEbIX
YHCeJl: OCTaTKU [0 MOAYJIIO

90 [IpuMeHeHne nMpU3HAKOB JEITUMOCTH LETBIX
YHCeJl: OCTaTKU [0 MOAYJIIO
[IpuMeHeHne MpU3HAKOB JEITUMOCTH LETbIX

91 yycell: anroput™M EBkinaa ais pemeHus
3a/1a4 B LIEJIbIX YHCIaxX

92 KonTponbhas padota: "Teopus nenbix




qucen"

93

Cucrema ¥ COBOKYITHOCTb YpPaBHEHUM.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa ¥ COBOKYITHOCTh YPaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OCHOBHBIE MCTOJbI PCHICHHA CUCTEM U
COBOKynHOCTCﬁ palrOHAJIbHBIX ypaBHeHI/Iﬁ

96

OcCHOBHBIE METOJIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MPPaLlMOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOJbI PCHICHHA CUCTEM U
COBOKYHHOCTCﬁ IMOKa3aTCIbHbIX ypaBHeHI/Iﬁ

98

OCHOBHBIE MCTOJbI PCHICHHA CUCTEM U
COBOKYHHOCTCﬁ IMOKa3aTCIbHbIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METOJIBI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(h)MUIEeCKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUU

101

[IpuMeHeHHe CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHBIX 001acTeil HAYKH U PeaTbHOM
JKWU3HM, HHTEPIIPETALUS NOJTyYEHHBIX
pe3yNbTaToB




[IprumeHeHne cucTeM K peIIeHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

102 pa3IMuYHBIX 00JacTel HAYKU U pealbHON
KU3HU, UHTEPIPETALUs OJyUYEHHBIX
pe3yNbTaToB
[IpumeHeHNne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 u3

103 pa3nu4HBIX 001aCTEil HAYKH U PeaTbHOM
KU3HU, UHTEPIPETALUs NOJyUYEHHBIX
pe3yJIbTaToOB
Kontposnbnas padota: "Cuctemsl

104 palOHAIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PanyoHaneHbIe ypaBHEHHMS € TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanyoHanbHbIE CUCTEMBI € TapaMeTpamMu

108 WppannonanbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

109 WppannonanbHble CUCTEMBI ¢ TapaMeTpamMH

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapugmuueckue ypaBHEHUs,

HCPaBCHCTBA C MapaMCTpaMun




113

JlorapudpMuueckne CUCTEMBI ¢
napameTpamu

114

TpuronomeTrpruyeckue ypaBHEHHUS C
napaMeTpamu

115

TpuroHomeTpuveckrne HepaBEeHCTBA C
napameTpamu

116

TpuronomeTpruyeckue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccinegoBaHue
MaTEeMaTUYECKHX MOJCIICH peabHbIX
CUTYallui C MOMOIIBIO YPABHEHUI C
rnapameTpamu

118

[TocTpoenue u nccnegoBaHue
MAaTEMAaTHUYECKUX MOJEIEN PEATIbHBIX
CUTYaLlMi C IOMOIIBIO CUCTEM YPaBHEHUH C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJENIEHN peabHbIX
CUTyalUi C IOMOUIBIO CUCTEM YPABHEHUN C
rnapameTpamu

120

KonTponshas pabora: "3agauu c
napamerpamu”

121

[ToBTOpeHnme, 06001EeHNE, CHCTEMATH3AITUS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001EeHNE, CHCTEMAaTH3AITUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHnue, 06001EeHNEe, CHCTEMAaTH3aIUS




3HaHui: "YpaBHeHus. CUCTEMBI ypaBHEHUM'

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

124 LA 1] n
3HaHuii: "HepaBeHcTBa

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

126 [ToBTOpeHnue, 06061IeHNE, cUCTeMaTH3alus
3HaHui: "HepaBencrna"

127 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aLUs
3HaHuii: "IIpousBoaHas u e€ npumenenue"

128 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aLUs
3HaHuii: "lIpousBoaHas u e€ npumenenue"

129 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aLUs
3HaHuii: "lIpousBoaHas u e€ npumenenue"

130 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3alus
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3alus
3HaHuil: "OyHKuun"

132 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aLUs
3HaHuil: "OyHkuun"

133 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aLUs
3HaHuil: "OyHKuun"

134 Hroroas xoHTpOIbHAs paboTa

135 Wrorosast koHTpoOJIbHAS paboTa

136 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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