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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadajma MaTEMaTHYCCKOTO aHAIN3a» SIBISICTCS
OJIHMM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero obiero obpa3oBaHws,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy is
U3YUYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTHYECKOE M aOCTPaKTHOE MBIIUICHUE O0yUYaIolUXCsS Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHHUS MH(GOPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIOBECHOCTU U JIPYTUX
JUCHMIUIMH. B paMkax AaHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopass (OpMYJIUpYyeT CBOU
JOCTHKEHHSI B MAaTEMATHUECKON popMme.

VYueOHbli Kypc aireOppl U HayaJl MaTeMaTHYECKOI'O aHajin3a 3aKJaJbIBaeT
OCHOBY Ui YCIIEUIHOI'O OBJIQJICHUsI 3aKOHaMU (U3MKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUNA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeHIIero oOpa3oBaHus U B
MIOBCETHEBHOM XKM3HU. B TO ke Bpems oBiajeHHE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMU aJreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATH
YTBEPKJICHHS C NOMOILIBIO MHIYKLUHUHA U PacCyXaarh NEAYKTUBHO, UCIIOJIb30BaTh
00001IeHNEe W KOHKpETH3alluioo, a0CTparupoBaHHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone m3yueHuss yuyeOHOro kypca «Aisredpa M Hadajia MaTEeMaTUYECKOTO
aHaM3a» 0O0ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CHUTyaluH,
UHTEPHpPETAallMd  TOJIyYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MAaTeMaTHYECKNX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKe M MCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHIHAJIOM,
KOTOpPBIM peanu3yercs Kak 4epe3 YYeOHbId Marepuan, CIocOOCTBYIOIIUNA
(GbopMUPOBAaHNIO HAYYHOTO MHPOBO33PEHHS, TaK W Yepe3 CHeHuPHUKy y4uyeOHOMH
NEeSATENIbHOCTH, TpeOyIolel MpOJOJDKUTENIbHONM  KOHUEHTpAallMd BHUMAHMA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yJbTar.

B ocnoBe wmetoauku oOydeHus anreOpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIn3a JIKUT ACSITeTbHOCTHBIN NMPUHIUI 00yYeHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hayaja MaTeMaTH4YECKOIro
aHaJIM3a» BBIJCIICHBI CIEAYIOIINE COAECPKATEIBHO-METOANYECKUE JIMHUM: «YHucia
U BbIUMCIEHU», « DyHKUNU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTU4YecKoro aHanusa», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOANYECKUE JMHUM H3Y4aloTCsl Ha NPOTSHKEHUM JBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro o0IIero oO0pa30BaHUSA, €CTECTBEHHO JIOMOJHSSA
JpyT JIpyra W MOCTEIIEHHO HACHIIIAasCh HOBBIMH TeMaMU W pas3jienamu. JaHHBIA
y4eOHBIA KypC SBISIETCS WMHTETPATUBHBIM, TIIOCKOJNBKY OObeauHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKUNA aHalIMu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aliapaToM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOTYUYEHHbIE IIPU M3YYEHUH y4eOHOro Kypca, IS
peIIeHus] CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIaeT
(opMUpOBaHNE HABBIKOB MCHOJIb30BAaHUS JAECHCTBUTEIBHBIX YUCEN, KOTOPOE OBbLIO
HayaTO Ha YPOBHE OCHOBHOTrO 0011ero oopazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHHsd 0cO0O€ BHUMaHuU€  yJensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B C€OSl MCIOJB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4Yucla, YMEHUE JAeNaTh HNPUKHUIKY, BBINOIHATH NPUOIMKEHHBIE
BBIUKCJICHHSI, OLIEHWBATh UYWCIIOBHIE BBIpaKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOIIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
pallMOHANbHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCSA  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXJoM M3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My cIlenu(UYecKue 3agaud HW OIEpaluu: JIeJICHHe Haledo,
OMEPUPOBAHUE OCTATKAMHU Ha MHOXKECTBE IENBIX YHCEN, OCOObIE CBONCTBA
palMOHANbHBIX M HUPPaMOHATbHBIX YHCed, apu(METHUECKHE ONepaliu, a TaKkxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHM Ha MHOYKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mociieqoBaTenTbHOMY pPACIIMPEHHIO KpPyra HCIHOJIB3YEMBIX YHCEN M
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS U PELICHUS Pa3iNuHbIX 33734
dbopMupyeTcsi IpeacTaBI€HUE O €IUHCTBE MAaTeMaTUKH KaKk HayKu U €€ pojiu B
IIOCTPOCHUU MOJIETEN peanbHOro MHUpPA, HIMPOKO HCIOIb3YHOTCS 000OIIeHHE U
KOHKPETH3aIHs.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOuiero oOpa30BaHUsA, MOCKOJbKY B KaXIOM
pasgene IlporpaMMmbl MpeayCMOTPEHO pELIEHUE COOTBETCTBYIOIUX 3a1ad. B
pe3ynbTaTe OOydalolIUecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JOTAapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coJepkamux mnapameTpbl. llogyueHHblE yMEHHUS LIMPOKO HCIHOJB3YIOTCA IpHU
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, IPHU PEIICHUH MPHUKIAIHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HauOOJBbIINX M HaWUMEHBIINX 3HAYeHUH (QyHKLIUU.
JlanHasi conep:kaTesibHas IMHUA BKJIIOYAeT B ce0s Takke (HopMUpOBaHHE YMEHUN
BBIMIOJHATh  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHWs  pPalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TakKe BBIPAKCHHIA,
COJepKalllUX CTeNeHu U Jiorapudmel. braromaps uzydeHHIO anreGpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOydaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHudd, paboTl ¢  CHMBOJBHBIMH  (QopMamH,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEM B BHJIE€ PaBEHCTB W HepaBeHCTB. Auredpa
npemsaraetT A(PQGEeKTUBHbIE HMHCTPYMEHTHI [UISI PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HArJSHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeToMueckass JUHUS «DyHKIUM U TpaduKu» TECHO
NepervieTaeTcsa ¢ JAPYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0OBATENbHOCTh U3YUEHUsI MaTepuaia. M3yueHue cTerneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKLIHN, UX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKITMU IS pelieHus 3a7ad U3 JAPYTUX YUEOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEIICHHEeM ypaBHEHWH W HepaBeHCTB. [Ipu 3TOM Oo0nbIIOe BHUMAaHHE
yaensieTcs: GopMHpPOBAaHUIO YMEHUSI BBIpaKaTh (GopMyJiaMu 3aBUCUMOCTU MEXKTY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DPYHKIHMH, CTPOUTH UX
rpaduku. Martepuan 3Toi coJiep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
¥ HaBBIKOB, MO3BOJIIOIINX BBIPAKATh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U cinoBecHo. Ero usyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
0000IIEHUI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHast nuHug «Hauana MareMaTHyeckoro aHaiu3a» MO3BOJSET
CYLIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX O0OyYarolIUMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIINE W HAaWMEHbIINE
3HAYeHUsI, BBIYHUCIATH IUIOMIAAU GUTYpP U OOBEMBI TEJl, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpoleccoB. JlaHHas colep)kareiibHas JHHHS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH pealbHbIX CUTYalluH,
MO3BOJISIET HAXOJUTh HaWIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4E€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TeXHUKE U HcKyccTBe. OOydaromiyecs: y3HaAIT O



BBIJIAIONINXCST PE3yibTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKas TUHUS « MHOXKECTBa M JIOTMKa» BKIIFOYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKHU. TeopeThko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IMKOJIBLHON MaTeMaTHUKU
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONIMA BCE Pa3feibl
MaTeMaTUKH H e€ TPWIOKEHUH, OHHU CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO naTh
BO3MOXKHOCTh OOYy4YarmIeMyCss TOHUMATh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEMAaTUKHU U HCIIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKH CJIeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPECIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuxcs, O3BOJISIET UM CTPOUTH CBOW PACCY’KJICHHUS HAa OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHIECKOTO MBIIIJICHUS.

B yuebHoM kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPHIE MPU3BAHbBI
criocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIEIEH peallbHBIX
CUTyaIllMii, WCCIAEAOBAHMS DJTHX MOJENEH C TIOMOIIBIO armapara aireOpbl
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIy TOJYyYeHHBIX pe3yJbTaToB. Takue
3aJlaHUA BIUIETEHBI B KaX]IbII U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCITOJNB3YETCS I PEIIeHUS NMPHUKIaAHBIX 3amad. [lpu
pPEIICHUM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBAaTh  MpPOOsIeMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHS TPHUKIAJHBIX 3a7ad
OpraHu3yeTCsl B TPOIECCe HM3YUYEHHUS BCEX TeM Y4YeOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYeCKOTO aHAIIN3ay.

Ha wu3ydenune yueOHOro Kkypca «AnreOpa M Havajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoAuTCs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Hezeno), B 11
kiacce — 136 gacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

PaunonanbHble uyncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Tnepuoanueckue Apoou. IlpumeHenue apoOGelt U MPOIEHTOB IS
peleHns NpUKIaAHbIX 3a1a4 U3 Pa3INYHbIX OTpACiIei 3HAHUN U PEabHOM KU3HH.

JlencTButenpHble 4YMCa. PalMOHaIBbHBIE UM UPPALMOHAIBHBIE YMCIIA.
ApudmeTrnueckue  Oomepanud ¢ JCUCTBUTENBHBIMH  YHcIaMu.  Moyib
JEHCTBUTEIHLHOTO YHCIAa U ero cBoicTBa. [IpnOmmkEéHHbIE BHIYMCICHUS, TIPAaBHIIa
OKPYTJICHHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHUIA.

Crenmenr ¢ 1nenplM II0KaszareneM. bwmHom Hrprotona. Mcnoib3oBanue
MOJIXOAIICH (POPMBI 3aITUCH ACUCTBUTEIBHBIX YACEN ISl PEIICHUS TPAKTUIECKIX
3a/1a4 U NPEICTABICHUA JaHHBIX.

ApudmMeTnueckii KOpeHb HaTypaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHp C palndOHAJbHBIM IIOKa3aTeIeEM M €€ CBOWCTBA, CTENEHb C
JICHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JlecsiTuuHbIE U HATypalIbHbBIC
J0Tapu(MmsI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
aAPKKOCHHYC M apKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W ypaBHEHHs-CiencTBUs. HepaBeHCTBO,
pelnieHne HepaBeHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrowieHbl OT OJHOW IEepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbBIMU
kodpunuentamu. Teopema Buera.

[TpeoOpa3zoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEIEHH U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHbIE METOJBI peneHus
VPpaMOHATBHBIX YPaBHEHU.

[Toka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(MUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHU. Pelienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucrteM IMHENHBIX YypaBHEHHMM. Marpuua CHUCTEMBbI JMHEUHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUlbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHHUS, TPUMEHEHHUE OIpEAeNUTENs s peleHus
CUCTEMBI JIMHEWHBIX YypaBHEHUM. PemieHne NpUKIAIHBIX 3a4a4 C IOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHeHUW. lccimemoBaHue DOCTPOEHHOW MOAEIU C
MTOMOIIBIO MaTPHUI] U ONPEICITUTEIIEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJBHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHMM W HEpPaBEHCTB. lIpuMeHeHHMe ypaBHEHHMU M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IM4yHbIX O0JIaCTe HAyKu M pPEATbHOM
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHkusA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYyHKIUU.
Komnosummst  gyskiuit. 'paduk  QyHKIuU. naemMeHTapHbIE TpeoOpa3oBaHUs
rpa¢uKoB GQyHKITHI.

OO6unacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHkuuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoguueckue
bysakun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKIMH. MakCUMyMbl U MUHHUMYMBI
bynkuuu. Hanbonpiee u HauMeHbliee 3Ha4yeHus: QYHKIIMKM HA IPOMEXKYTKE.

JluneiiHasi, kBajpaTU4Hass U JPOOHO-THMHEWHas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3zarenem. E€ cBoiicTBa u
rpaduk. CpoiicTBa MW rpaduKk KOpHS N-OM CTENEeHH Kak (GyHKUUU OOpaTHOU
CTENIEHU C HATypaJbHBIM IMOKA3aTEJIEM.

[loka3zartenbHass u jorapupmuyeckas (yHKUHUHA, UX CBOKMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUsT ypaBHEHUH.

TpuronoMerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B pEaJbHBIX MpPOLECCaX M SBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKUHUU. MOHOTOHHBIE u OrpaHUYECHHbIE
MOCJIENOBATENBHOCTH. VCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rnmporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
MIPOrpecCru. JINHENHBIM U 9KCOHEHIIMAIBHBIA pocT. Yucino e. @opMyra CI0kKHbBIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHH I PEIICHUS peajJbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HenpepoeiBHbIe (YHKIIMM W WX CBOHCTBA. TOYKHM pas3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkiuid. CBoicTBa (GyHKUUNA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIsi PEUICHHUS HEepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPHIBHBIX
(GyHKUMNA U1 pelieHus 3a1ay.

[lepBas u BTOpast mponsBoaHbie PyHKIMU. OnpeaeneHrue, reOMEeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K rpaduKy GyHKIIUU.

[IpousBogHble  3AEMEHTapHbIX  (YHKUIHUU. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINU (YHKITUH.

MHo:xecTBa U JIOTHMKA

MHoO)kecTBO, OllepalMyi HaJ MHOKECTBAMUM M HUX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOTO — ammapara s
ONUCAHUSI PEATBbHBIX MPOLECCOB W SIBJICHUW, MPU PEIICHUU 33a4a4 U3 JAPYTHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucaa v BIYMCICHUA

Harypanbubie u nensle yncna. [IpumeHeHne npu3HaKOB NEIUMOCTH LIEJIBIX
yuces, HauOosbiuii oOumui nenutens (ganee — HOJI) u HamMenbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa a1 pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. Anredpavueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUecKrue Orepalur C KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PelIeHUs] PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YypaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YPAaBHEHMM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHne TpuroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHaIbHBIX,
HUPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMMU.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/ad M3 Pa3IMYHbBIX 00JIacTe HAyKW M pPeaibHON
KU3HU, UHTEPHPETALUS MOTYUYEHHBIX PE3YIbTATOB.

DyHKIUU U TPAPUKH

I'padpux xommosuruu Qyskiuii. ['eomerpuueckue o0pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMHU, UX CBONCTBA U IpadUKH.

['papuueckre mMeTonbl pelIeHHs YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3aJ1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpagukoB (QYHKIUN JUIsi HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PEUICHUHW 3aJady M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeHeHne Mpou3BOIHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoknenue  HauOodbIIero M HAaMMEHBILIETO0  3HAYEHUU
HENpepPbIBHON (DYHKLIUH HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHON MJII HAXOXKACHUS HAWIY4llero pelIeHUs B
MPUKIAIHBIX 3a/adax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOpPMYJION WU rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpa3Hbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoxIeHUs TEPBOOOPA3HBIX.

WNnTerpain. ['eomeTpuueckuu CMBICJI WHTErpaa. Brruucinenue
onpenenéHHoro uHTerpana mno gopmyne Hetotona-JIeibuua.

[IpumeHeHne wHTErpanga A HaXOXKIAEHUS IUIOWAAEH MIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepnbr pemenuii auddepeHIaNbHBIX YypaBHEHUNH. MaTemMaTuyeckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOLIECCOB C MNOMOILIBIO  AuddepeHurnanbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOro  OOIIecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
(GYHKIUSMHA 1 HA3HAYCHHEM;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPaKJAAHCKON HUIEHTUYHOCTH, YBOKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTH)KEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUUCKOW MAaT€MaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUICKOro HapoAa, CpOPMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKH M JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEUICHUH, pacCyKACHUN, BOCHIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCTeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHIUTAHUSA:

chOpMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HaHUSA B
MHTEpecax 3/I0pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, PETyispHas (U3NYecKasi aKTHBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOIIOOUS, HHTEPEC K
paznuyHbiM  chepaMm  TPOPECCHOHATBLHON  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3a/1a4 MaTEMaTHICCKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(OpPMHPOBAHHOCTh  JKOJIOTMUYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DPKOHOMHYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOMN
Cpellbl, 0OCO3HAaHHE TJIO0ABHOTO XapaKTepa dKOJOTHUECKHUX MPOOIeM, OpUCHTAITUS
HAa TIPUMCHEHHE MATeMATHUYECKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpYXalomel cpejpl, IUIAHWPOBAaHUE TIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JIJIsI OKPY KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTEeMaTUYECKOM Hayku Kak cdepbl 4YeIOBEUYECKOW JesITeNIbHOCTH, ITaloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIU3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypOH KakK CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 U WCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHJMBUyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBrble 1oruyeckue qefcTBUA:

BBISBJISITH M XApaKTEPU30BaTh CYLIECCTBEHHbIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHATHI, OTHOLIEHWH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TOHSATHH, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIAacCU(PUKALINH,
OCHOBaHUS /J1s1 0000LIECHUS ¥ CPaBHEHUS], KPUTEPUH TPOBOJUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OpPMYJIHUPOBaTb U  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAUMHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSX, MpeularaTb KPpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JienaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE€ M OT MMPOTUBHOTI'0), BEICTpanuBaTh apryMEHTALIMIO, IPUBOIUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHUS U BBIBOJIbI;

BbIOMpaTh cmoco0 permieHuss ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEUICHMs, BbIOMpaTh HaumOojee  MOAXONAMH ¢  yuyéToM
CaMOCTOSITEJILHO BbIJEJIEHHBIX KPUTEPUEB).



ba3oBrle ucciaenoBarejJbckue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaUpoOBaTh  BONPOCHl,  (PUKCHUPYIOUIME  MPOTUBOpPEUYUE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO ITO3ULINIO0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJIICHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SABJICHUSIMU, POLECCAMM;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIENIOBAaHUS, OIIEHUBAaTh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpoOllecca, a TAKXKE BbIIBUIAThH
MIPEATOIO0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIIBIIATH JCHUIINTHI HHPOPMAIUH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pEILICHUs 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh WMH(OpPMAILINIO, MPEJCTABISAThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYJIHPOBATEH CYXKIACHHS B COOTBETCTBUU C YCIOBUSIMH H
HeasIMH OOIEHHs, SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJy PEIICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B XOJIe¢ OOCYXXJICHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMBl, peIIaeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha TIOHMCK
pEIIeHUs, COIOCTaBIISATh CBOW CYXKACHHUS C CYXJICHUSIMH APYTUX YYaCTHHKOB
JManora, oOHAapyKUBATh pa3linuvMe M CXOJICTBO TMO3UIIMHI, B KOPPEKTHOH (opme
(bopMyJIMpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/Ja4H, dKCIIEPUMEHTA, WCCIICI0BaHMUS,
IPOEKTA, CaMOCTOSITEILHO BBIOMpPATh (OpMaT BBICTYIUICHHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeliCTBHUSA



Camoopranu3anus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHHUS 3a/1auH, BRIOUPATh CIOCOO pEelIeHus C
y4ETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  MO3HABATENHbHON  pedJeKcUd KaKk  OCO3HAHMS
COBEPIIAEMbIX JICUCTBUI M MBICIMTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIAJACTh
croco0amMu CaMONPOBEPKH, CAMOKOHTPOJS TpoOIlecca W pe3yibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH NP PELICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBSICHATHh PUIUHBI
JOCTKEHUSI WIM HEIOCTHUKEHUSI PE3yIbTaTOB JACSITEIbHOCTH, HaXOJIUTh OUIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITbHON
paboThl MpU pelIeHuH Y4YeOHbIX 3a7ad, MPUHUMATh I1eb COBMECTHOMU
JEATEIBbHOCTH, IJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOTHI, pacrpeaeisiTh
BUIbI pabOT, JOrOBapuBaThCsA, OOCYXKIATh MPOIECC U Ppe3yabTaT paloThI,
00001aTh MHEHUS HECKOJILKUX JIFOJIEN;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyXkaeHUS, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHIIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UWICHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETro BKJajJa B OOMIUN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce oOyd4aroumuiics TOJMYYHUT CIICTYIONTUE
MPEIMETHBIE PE3YJbTAaThl MO OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTUYECKOTI0 aHATU3a»:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATh MOHATUAMH: pPAlMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIHMOHATBFHOE YHUCIO0, MHOXKECTBA
PaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb JEUCTBUTEIBHOTO YNCIIA,

MPUMEHSITh JIpOOM U TPOLEHTHI ISl PElIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEaTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BRIYMCIICHUS, IPABUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOIHO OMNEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIB30BAaTh MOAXOSAIIYI0 (hOpPMY 3aIlKMCU IEUCTBUTEIBHBIX YHCEI IJIsl pelIeHUs
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHH;

CBOOOJTHO OTMIEPUPOBATH MOHATUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOTapu(dM YHUCIa, JECATUYHBIE H
HaTypaJbHbIE JIOTapUu(PMBbI;

cBOOOIHO ONEpUPOBATH MOHATHUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATh pPa3IU4YHbIE METOAbl PEIICHHsS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MMOHATUAMM: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH ¢ UeNbIMU KO3((UIMEeHTaMH, KOPHH MHOTOWIECHa, MPUMEHSITh
JIeJIEHNE MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pelieHus 3aad;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MATpUIA, ONPEAECIUTENIb MATpULbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
UCII0JI30BaTh CBOMCTBA ONpENENUTeNss 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYEHUs,
MPUMEHSTh ONPEACIIUTENIN [JI1 PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOZENUPOBATh PEANBHBIE CUTYAIIMU C IOMOILBIO CUCTEMBI JIMHEWHBIX YPABHEHHU,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIHM C IIOMOIIBIO MaTPULl U ONPENEIIUTEIEH,
WHTEPIIPETUPOBATH I10JyYEHHBIN pPE3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKECHU;

BBIIIOJIHATH MPE0OpPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJIEPKAILNX CTENEHU C
palMOHAJIbHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBONCTBaA norapu(pMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUI;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HPPALMOHAIBHBIE, MOKAa3aTeNIbHbIE U
Jorapu(MUyYEcKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C OMOIIBIO PABHOCHIIbHBIX
MEPEXO0I0B WIIA OCYIIECTBIISAS MPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIbI Ui IPpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHI;

CBOOOJIHO OMEpHUPOBATh TMOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATH HeoOXoaumble (GOpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABIISTH
BBIpQXXECHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEIN C MCTIOIb30BAHUEM alllapara aiareopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3aaHusl (PYHKIUH,
B3aUMHO O0OpaTHble (QYHKUUH, KOMHOO3UIMUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: OOJACTH OIpPENEICHUs] U MHOXXECTBO
3HauYeHUN DYHKIMH, HYJIU QYHKIMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpPUPOBATh TMOHATHSIMH: YETHBIE H HEUETHBIE (DYyHKIHUH,
nepuoandeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIee W HAUMEHbIIEe 3Ha4YeHWe (QYHKINH Ha
MIPOMEKYTKE;

cBOOO/IHO OTMEpPUpPOBATh MOHATUAMHU: CTENEeHHAs (YHKIUS C HATYPaTbHBIM U
HENBIM TOKa3zaTeneM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM U LEJIbIM
nokasareneM, rpaduk KOpHS N-Od CTENeHH Kak (yHKIMH OOpaTHOM CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepPUPOBATh TOHATHUAMHU: JUHEHHAs, KBaJpaTUYHAS H JPOOHO-THHEWHAs
(GYHKIMH, BRITIOTHATH 3JIEMEHTAPHOE MCCIIEI0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO OMNEpUpOBaTh MOHATHAMH: IOKa3aTeabHas M Jorapudmuyeckas
GbyHKUIMHA, UX CBOMCTBA U TrpaduKH, HUCIOIH30BaThb MX TpaQUKU IS PEIICHUS
YPaBHEHHUI;

CBOOOIHO OMEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oIpeiesieHe TPUTOHOMETPUUECKUX (QYHKIMI YMCIOBOTO apryMEHTa;

UCTOJIb30BaTh rpaduku (QYHKIHMA JUIsi  MCCIEIOBAHMS IPOILIECCOB U
3aBHCHUMOCTEH TIpH pElICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peabHON
KHU3HU, BBIpAXaTh (HOPMyITaMH 3aBUCIMOCTH MEXKy BETUUHMHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

CBOOOJTHO OMNEPUPOBATH MOHATHAMU: apumeTHdeckass U reoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUYECKasl MPOTPECCHsI, THHEUHBIN U
HKCMOHEHIIUAIBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
O KOHCTaHTE;

HCIIOJI30BaTh MPOTPECCUU JUISl PEIIEHUs peajbHBIX 3a7ad TMPHUKIATHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: MTOCIEI0OBATEIHLHOCTD, CIIOCOOBI 3a/TaHMUSI
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMUMAaTh OCHOBBI 3apOXKJICHUS MAaTEeMaTHUYECKOrO aHajdu3a Kak aHaiau3a
OECKOHEYHO MAaJIbIX;

CBOOOJTHO OMEPUPOBATH MMOHATUSAMH: HENPEPBIBHbIE (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIUHU, aCUMIOTOTHI rpaduka GyHKITUH;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (GYHKIIMS, HEMpephIiBHAs Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIMM IJI pelIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATHh TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITH MIPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
JIBYX (DYHKIIUH, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh TEOMETPUUECKUH M (DU3UYECKUN CMBICT MPOU3BOJHOMN ISt
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUPOBATH  MOHATUSIMU:  MHOXECTBO, OIEpaluud  Haj
MHOYECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEalbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYyTUX YYCOHBIX MMPEIMETOB;

CBOOO/IHO OIEPUPOBATh TMOHSTUSIMU: OIpEJETIeHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOTO O0BEKTA, TOKA3aTEIHCTBO, PABHOCHIIbHBIE
YpPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce oOyyaromMiics MOJYYUT CIIEIYIOIINE
MpEeAMETHBIE PE3YIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATHUAMH: HATypaJlbHO€ U 1IeJ0€ YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX W LEIBIX YUCEJ, UCIOIB30BATh MPU3HAKU JCITUMOCTH
uensix yucen, HOJl u HOK HaTypasibHBIX 4MCen Jyisl pelieHus 3aad, NPUMEHSTh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBAThH
HaTypaJibHbIE YKCIIA B PA3TUYHBIX MTO3UITUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEpUPOBATh TMOHATHUAMH: KOMILUIEKCHOE YHCIO W MHOXKECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanueckoi u
TPUTOHOMETPHUUECKON (popMe, BBITIOTHATH apu(METHUECKUE ONEepaIud ¢ HUMHU U
M300paxaTh Ha KOOPJMHATHOU IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOIHO ONEpUPOBATh MOHATHUSAMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(pMUUECKHE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOIIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISITh OTOOpP KOpPHEH TpH pElEHUH TPUTOHOMETPHUUECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OpMyNbI  AJii  pElIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPHUPOBATh MOHATUSAMHU: CUCTEMAa U COBOKYIHOCTh YpaBHEHHH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEILECHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHANbHBIX, HPPALMOHAIBHBIX, [TOKAa3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb paluMoOHaJIbHBIE, UppaLMOHAIbHBIE, IIOKa3aTelIbHbIE,
jgorapu(pMuyecKue UM TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPABEHCTBA,
coJiepKalliie MOAYJIM U apaMeTphl;

NPUMEHSATH TpaUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHHUS, HEPABEHCTBA U HX CHUCTEMBbI IO YCIOBUIO 3aJayd,
UCCJIEIOBATh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allapara anreopsl,
MHTEPIPETUPOBATH NOJYUEHHBINA PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TIEOMETpHUYecKHe 00pa3bl YypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ~ OMEpUPOBAaTh MOHATHUSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
byHKIMH;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHHUS W MCCIEIOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

MCII0JIB30BaTh MPOU3BOJHYIO JUJISl HCCAEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIee 3HAaU€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3Ke;

MCIIOJIb30BaTh MPOU3BOJHYIO [JIs HAXOXKIACHHS HaWIy4dllero peleHus B
OPUKIAJAHBIX, B TOM 4YHMCJIE COLMAJbHO-JKOHOMHUYECKHMX, 3aJadax, s
OIpPE/ENCHUs] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMyJiol WM
rpadukom;



CBOOOJTHO  OMEpUpPOBATH TMOHATHIMHU: TEPBOOOpa3Has, ONpeneIEHHBIHN
WHTErpajl, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIUH M BBIYUCIATH
uHterpan no popmyine Herotona-JIeitonuna;

HaXOJUTh TUIOIIA]IU IIIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM Ha MPUMEPE
cocTaBiieHUs MU PepeHIInaIbHBIX YPaBHEHU;

pelarh MPUKIAIHBIC 33Ja4¥, B TOM YHUCJIE COIMAIBHO-3KOHOMHYECKOTO U
(U3HYECKOro Xapakrepa, CpeICTBAMH MATEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yectBo 4yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
n/n NPOrpamMMmblI Bcero Konrpoaprsre o0pa3oBaTe/IbHbIE PeCypchl
padoThbI
MHO0X€ECTBO 1€CTBUTENIbHBIX YHUCEIL.
1 MHorousnensl. PanioHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUI
) Oynkuuu u rpaduku. CrenenHas GyHKIUS C 12 |
LEJIBIM ITOKa3aTeIeM
3 ApudmMeTnuecknii KOpeHb N-0il CTETICHHU. 15 |
HppanmoHanbHble ypaBHEHUS
4 [TokazatenbHas ¢pyukuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuroHoMeTpuyeCKrEe BBIPAKEHUS U ” 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
HenpepriBabie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoas bt HpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
1 HccnenoBanmne QyHKIHIA ¢ TOMOIIBIO 2 1
IIPOU3BOTHON
2 [TepBooOpazHas 1 UHTETpa 12 1
3 I'paduku TpuroHOMETPUUECCKUX (PYHKITHH. 14 1
TpuronomeTpuyeckrue HEpaBeHCTBA
4 WppaumonanbpHble, OKa3aTelbHbIE U 24 |
norapuMUIeCcKre HEPaBEHCTBA
KommnekcHeie uncna 10 1
6 HarypainbHble u niensle yucia 10 1
Cucrembl palioHaIbHBIX, HPPALMOHATBHBIX
7 MMOKa3aTeIbHBIX U JIOTAPUPMUIECKUX 12 1
YpaBHEHUU
8 3agaym ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIIS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tewma ypoka Bcero Kontpoarnre n3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI pecypesI
| [[MHuoOkecTBO, ornepaiuu HajJ MHOKECTBaAMHU 0
1 UX CBOMCTBA
2 Juarpammsl Dlinepa-BeHnHa 0
3 [IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO 0
ammapara Jijisl pelIeHHs 3a7a9
PammonansHeie yncia. OOBIKHOBEHHBIE U
4 JIECATUYHBIC IPOOU, TIPOLICHTHI, OECKOHEYHBIS 0
MIEPUOIUYECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIC U
5 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUHBIS 0
MEPUOIUYECKHE TPOoOH
6 [Ipumenenne qpoOei u MPOLEHTOB ISt 0
peuieHust NpUKIagHBIX 33124
7 [Ipumenenne qpobdei U MPOLEHTOB IS 0
pellIeHUs] TPUKIIATHBIX 33724
2 JleticTBuTenbHBIC Yynciia. ParmonanbHbIC U 0
HUPpALMOHATILHBIC YHCIIa
9 Apudmerrdeckue orneparuu ¢ 0
JIEWCTBUTEILHBIMH YHCIIAMHU
10 Monynb JeHCTBUTENBHOTO YUCHA U €r0 0




CBOMCTBA

11

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

12

OCHOBHBIE MCTOABI pCIICHUS LCIIbIX U
IpoOHO-pallMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/BI PEILIEHUS LENBIX U
JIpoOHO-paLlMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

14

[TpubnmxEHHBIC BBIYUCIICHHS, TIPABHIIA
OKpYTJIEHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYHUCIIEHUN

15

MHOro4jieHsl OT OJHOW MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema beszy

16

MHoOTro4IeHBI ¢ 1EeTBIMH K0P PUITUSHTAMH.
Teopema Buera

17

Pemrenne cucreM IMHENHBIX YPaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Matpwuiia CUCTEMbI TUHEHHBIX YPaBHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T
TeOMETPHUYECKUN CMBICT M CBOWCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

20

Onpenenurenb MaTPUIBI 2X2, €T0
T€OMETPUUYECKHUI CMBICT U CBOMCTBA;
BBIYHCIIEHHE €TI0 3HAUCHUS

21

[IpuMeHeHne onpenenuTens 1l peleHus




CHUCTEMBbI JINHEHHBIX YpaBHEHU

22

Pemrenne npukitagHeix 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHH

23

PewreHne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

24

KontponbHas padora: "PannonanbHble
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3aIaHUs QYHKITUH.
B3aumuo oOpatHbie GpyHkimr. KoMmo3umus
byHKImMit

26

I'padux byHkIIH. DnemMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB GyHKITAN

27

O6nacth ornpeaesieHusi © MHOYKECTBO
3HaueHul QpyHkiuu. Hynu ¢pyHknum.
[IpomexyTKH 3HAK OCTOSTHCTBA

28

Ué&rHble 1 HEYETHBIE (DYHKITHH.
[epuonnueckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HauMeHblee 3HAYCHUE
(GYHKLINU HAa IPOMEKYTKE

30

JluneiiHas, kBaapaTHuHas U APOOHO-
TuHeWHas GyHKIun

31

DJIeMEeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE
rpaduKoB ATUX QYHKIIUHA

32

DJeMeHTapHOe UCCIIEI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKUUN




CreneHsb ¢ LIEIBIM ITOKa3aTeeM. buaom

33 HeroToHa

34 Crenens ¢ 1enbpIM nokasareiaem. bunom
Herorona

35 CrenenHast QyHKIUS ¢ HATYpaTbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

16 KonTponbnas pabora: "Crenennas GpyHKIus.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHU U ero CBOKMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOKCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoOJIepKalIiX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUIA,
COJIepXaIINX CTEIIEHU U KOPHU
WppauroHaneHble ypaBHeHUs. OCHOBHBIE

42 METO/bI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
HppanronaneHble ypaBHeHUS. OCHOBHBIE

43 METO/IbI PEIICHUSI UPPALUOHATBHBIX
ypaBHEHUH
Uppanmonanbueie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX

ypaBHEHUH




PaBHOCHIIbHBIE TTEPEXObI B PELICHUH

5 UppalMOHATIbHBIX YpaBHEHHM

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
UPPALMOHATLHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UPPALMOHATBLHBIX YPaBHEHUN

43 PaBHOCHIIbHBIE TTEPEXO/IbI B PELLICHUU
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 TpadUK KOPHS N-0i CTETICHU KaK

49 GbyHKIIMHA 00paTHOM CTENEHU C HATypaTbHBIM
noKa3areyiem
CgoiicTBa u TpadUK KOPHS N-0i CTETICHU KaK

50 GbyHKIIMHM 00paTHOW CTENEHU C HATypaJTbHBIM
nokasaresiem
KonTponsnas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0¥ creneHu. MppannonanbHele
ypaBHeHuUs"

57 Crenens ¢ pallMOHAIBHBIM MOKa3aTeaeM U eé
CBOMCTBa

53 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

54 CrerneHsb ¢ palluOHaIBHBIM MTOKA3aTeNeM U e€
CBOMCTBA

55 [TokazaTtenbHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKINUN A5

peueHusl ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIUN 1JIs

57 . 1 0
pelieHns ypaBHeHU!

58 [lokazarenbHble ypaBHEeHUsA. OCHOBHbBIE ) 0
METO/Ibl PEIIEHNUs TOKa3aTEeIbHbIX YPaBHEHUN

59 [lokazarenbHble ypaBHEeHUsA. OCHOBHBIE 1 0
METO/Ibl PEIIECHNUS IOKA3aTEIbHbIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHUsA. OCHOBHBIE 1 0
METO/IbI pEeIIeHUs T0Ka3aTeIbHBIX YPaBHEHHH

61 KonTtponbHas padora: "[lokazarenpHas 1 1
¢bynkmus. [TokasarensHbie ypaBHeHUS"

62 Jlorapugm uucna. CoiicTBa jorapudpma 1 0

63 Jlorapudwm yucia. CBoiicTBa Jiorapugma 1 0

64 Jlorapudm uncna. CoiicTBa jJorapudpma 1 0

65 JlecaTHYHBIC W HaTYpaJIbHBIC JOTAPU(PMBI 1 0

66 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTapU(PMBI 1 0

67 [Ipeo6pa3oBanue BbIpakeHUH, coaepKamux 1 0
aorapudmbl

68 [IpeobpazoBanue BeIpaKEHHA, COAECPIKALIIX I 0
J0rapuQMbI

69 [IpeoOpa3oBanue BhIpaKEHUH, COAEepPKAIINX 1 0
J0rapuQmbl

70 Jlorapudmuueckas ¢hpyHKms, €€ CBOMCTBA U 1 0
rpaduk
Jlorapudmmaeckas GyHKIus, €€ CBOMCTBA K

71 1 0
rpaduk

7 Hcnonp3oBanune rpaduka GyHKIUH 115 1 0

peuIeHusl ypaBHEHU I




Hcnonb3oBanue rpaduka QyHKIUN 1JIs

73 pelIeHns ypaBHEHNN
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

74 METO/Ibl PeIIeHuUs Jorapu(PMUIECKUX
ypaBHEHUN
Jlorapugmuueckue ypaBueHus. OCHOBHBIC

75 METO/bI peIIeHUs Torapu(PMUIECKUX
ypaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI peIIeHUs JIorapu(pMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IbI B PELLIEHUN
JOrapupMHUUECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE NTEPEXObI B PEIICHUH
JOrapu(pMUUECKUX YpaBHEHUI

79 Kontponbnas padota: "Jlorapudmuaeckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 orpesiesieHue TPUTOHOMETPUUECKHUX (DYyHKIUI

YHUCJIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpeIeJICHUE TPUTOHOMETPUUECKHUX (DYHKITHI 1 0
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITbI 1 0

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 0

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX | 0
BBIPAKECHU

01 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX 1 0
BBIPAKECHU

9 [IpeoOpazoBaHue TPUrOHOMETPHUUECKUX 1 0
BBIPAKECHUU

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 0
BBIPXKEHHM

94 Pelienne TpUroHOMETPUYECKUX YPaBHEHUI 1 0

95 Pewrenne TpuroHOMETpUYECKUX YPaBHEHHUM 1 0

96 PeweHne TpUroHOMETPUYECKUX YPaBHEHUN 1 0

97 Pewienne TpuroHoMeTpUUECKUX YPAaBHEHHIM 1 0

98 Pelienne TpUroHOMETPUYECKUX YPaBHEHUI 1 0

99 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0

100 PeweHne TpUroHOMETPUYECKUX YPaBHEHUN 1 0
KontponbHas padota: "Tpuronomerpudeckue

101 BBIPKEHHSI U TPUTOHOMETPUYECKHE 1 |
ypaBHeHHus"

102 ITocnenoBaTeNnsLHOCTH, CITOCOOBI 3aJaHU 1 0

rocjenoBareiibHocTel. MeTon




MaTeMaTHIeCKOM HHAYKIOUN

MoHOTOHHBIE B OIrpaHU4YCHHBIC

103 nocJieoBaTeIbHOCTH. VicTopus ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 I'eomerprueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruuecKast
nporpeccus

107 CyMMma OeckOHEUYHO yObIBaromen
reOMeTPHUYECKOI Mporpeccuu

108 JIMHEHBIN ¥ YKCHOHEHIUAJIBHBIA POCT.
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIUAIIBHBIA POCT.
Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB

110 Hcnonp3oBanne nporpeccuu Juisi peleHus
peanbHbIX 33]1a4 NPUKIAJHOIO XapaKkTepa

11 Kontponbhas padora: "[locienoBarenbHOCTH
u niporpeccun’

112 HenpepeiBHble (GyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI ITpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (yHKIIMIA HEPEPHIBHBIX Ha
OTpe3Ke

116 Meton HHTEpBAIIOB Il pEICHUSI HEPAaBEHCTB

117 Meroa MHTEPBAJIOB VISl PELIECHUSI HEPABEHCTB




118

MeTo UHTEpBAIOB Ui PEIICHUS HEPABEHCTB

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX

119
GYHKIMH U1 peleHus 3a1a4

120 IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
(GYHKUIUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Onpenenenre, reOMETPUUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUA CMBICTT
IIPOU3BOAHOU

124 VYpaBHeHHE KacaTeNbHOU K TpapuKy
byHKIUN

125 YpaBHeHHE KacaTelbHOU K TpauKy
byHKIIIN

126 [IpousBoiHBIE 371€MEHTAPHBIX (PYHKIIHIA

127 [Ipon3BoHBIEC STIEMEHTAPHBIX (DYHKITHI

128 [IpousBoHast CyMMbl, IPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIIMH ()yHKITHIA

129 [IponsBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO Y KOMITO3UIMU (DyHKITHHA

130 [IponsBoaHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIO3ULIMU (YHKLIUI

OHTpOJIbHAS padoTa: OM3BOJHAs

131 K 0 "IT "

132 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aLUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMATHU3AIUS

3HaHui: "Oyukun"




134 HroroBasi KoHTpoOIbHAs paboTa

135 Wrorosas koHTpoJibHas paboTa 1
136 HOBTOPGHI/IG, 0000111eH1Ee, CHCTEMATH3ALIHS 1 0
3HaHUI
136 10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

IIpuMeHeHne Npou3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[Ipumenenne nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

[IpumeHeHne MpOr3BOTHOM K
UCCIIeIOBaHMIO (PYHKIIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenue npou3BOJHON K
UCCIIeIOBaHMIO (PYHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
uccaea0BaHuIo (PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HauOoJIbILIErO U

HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU

(byHKINHN HAa OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(byHKINN Ha OTpe3Ke

11

Haxosxnenue HauOobIIero u
HaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU
(byHKINHU HAa OTpe3Ke

12

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAaYEeHUS HeTIPEPhIBHOM
(bYyHKLINU HAa OTpe3Ke

13

[Ipumenenue nporu3BOIHOM ISt
HAaXOK/ICHUS HAWJTYYIIIEeTO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

14

[Ipumenenue nporu3BOIHOM IS
HaXO0K/ICHUS HAWJTYYIIIETO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15

IIpuMeHeHne MpoOn3BOIHOM IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHoro (GopMyJsIoN Hiu
rpadukoM

16

IIpuMeHeHne Npon3BOIHOMN IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3a1laHHOro (GopMyJsIoN Hiu
rpadukoM




17 Kommozumust ¢hyskmmii

18 Kommnozumus GyHkumit

19 Kommosumus ¢yHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJI0CKOCTH

] ['eomerpuueckue 0Opa3sl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0OCKOCTH

” KonTponbnas pabora: "UccnenoBanue
GyHKIUH C TOMOIIBIO TPOU3BOIHOM"

” IlepBooOpa3Has, OCHOBHOE CBONCTBO
IEpBOOOPA3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (DYHKIHHA.
[TpaBuia HaX0XICHUS IEPBOOOPA3HBIX

25 ITepBooOpa3HbIe IeMEHTAPHBIX (PYHKIUHA.
[TpaBua HaX0XKIEHUS IEPBOOOPA3HBIX

%6 HNurterpan. ['eomeTpuyeckuii CMbICT
MHTErpana

27 Brruucnenue onpenenéHHoro HHTerpaa
1o popmyne HoroTona-Jleli6Huma

73 Brruucienue onpenenéHHoro MHTerpaa
no hopmyne Herorona-Jlelibauna

29 [TpuMeHeHHe UHTErpaa A HAXOXKACHUS
IUIOIIAAeH TIOCKUX QUTyp

30 [TpuMeHeHMe UHTErpaa A HaXOXKAECHUS
00BbEMOB reOMETPUYECKHX Tell

31 [Tpumeps! permenuii guddepeHnnaIbHbIX

YpaBHEHUI




[Tpumeps! permeHuit gudhepeHImanbHbIX

32 .
ypaBHEHHI
MaremaTrnyeckoe MOAEIUPOBaAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
g epeHIrnaIbHbIX YpaBHEHHM

34 Konrponsnas padora: "[lepBooOpa3nas u
uHTerpan”

15 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBa U TpaduKu

16 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKu

18 TpuronomeTpudeckue QyHKITUH, UX
CBONCTBa U rpauKu

39 TpuronomeTrpuyeckue QyHKIUH, UX
CBOHWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUIECKHIX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YpaBHEHUI C TOMOILBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKOM OKPY>KHOCTH

43 OT160p KOpHEHN TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPHUUECKOMN OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCcKux

44
HEPABEHCTB

45 Pelienue TpuroHoMeTpruUeCcKuX
HEPABEHCTB

46 Peienne TpuroHoMeTpuuecKux
HEPaBEHCTB

47 Pewrenne TpuroHomeTpudecKkux
HEPaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (YHKITH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PELLICHUS
MMOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
nmorapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLIEHUS




Jorapu(pMUUECKUX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUA

> UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaMoOHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHHS
UppalMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/1bI PELLICHHUSI
UppalMOHATILHBIX HEPABEHCTB
61 ['padrueckue METOIBI PEIICHNUS
UppaMOHAFHBIX YPaBHEHHUH
& I'paduueckue METOIBI PELICHHUS
UppaMOHAIFHBIX YPaBHEHHUH
63 I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTO bl peLIeHUs
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 ['paduueckue METOIBI PEIICHHUS
norapu(MHUIECKIX HEPABEHCTB
67 ['paduueckue METOIBI pELICHHUS
norapuMUUECKUX HEPABEHCTB
I'paduueckue MeTOIbI PELICHUs
68 MOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
yYpaBHEHUH
69 I'padmyeckue MeToAbI perIeHUs




MOKAa3aTeNbHbBIX U JOrapuGMUUECKUX
ypaBHEHUU

70

['paduueckue METOIBI pEeLICHNUS
MOKAa3aTeNbHbBIX U JOrapu(MUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeTOABI peHICHUS
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
HEPABCHCTB

72

KonrponsHas pabdora: "UppanuoHaibHsle,
NoKa3aTesbHbIC U JOrapupMUIECKe
HepaBeHCTBA"

73

KommnekcHsle uncna. Anredpandeckas u
TpUrOHOMETpHUUecKast (pOpMBbI 3anucu
KOMIUIEKCHOTO YHUCIIa

74

KommuiekcHble uncna. Anredpanueckas u
TpUTrOHOMETpHUecKas (popMbl 3aMucu
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrueckue oneparuu c
KOMILJIEKCHBIMU YUCJIAMU

76

ApudmeTnueckue oneparum c
KOMIIVIEKCHBIMHU YU CJIaMU

77

N300pakeHNe KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

78

I/I306pa>1<eHHe KOMIIJICKCHBIX YHUCCII HA
KOOp,Z[I/IHaTHOI\/'I IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenu




N3 KOMIIJIEKCHOI'O YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJId

81 peuieHns GU3NYEeCKUX U FreOMETPUIECKUX
3aj1a4

20 Konrponsnas padora: "KomiuiekcHbie
gucaa"

83 HarypainbHble u niensle yucia

84 HarypanbHble U 1ienbie yucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTU
LEJIBIX YUCell

26 [IpuMmeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCENl

%7 IIpuMeHeHNEe MPU3HAKOB AETUMOCTU
nenbix yucen: HOJl u HOK

28 [TpuMeHeHMe NPU3HAKOB 1E€IMMOCTH
nensix uncen: HOJl u HOK

29 [TpuMeHeHHne NPU3HAKOB AE€TUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LeNBIX YUCell: anroput™ EBkimnnaa s
pelIeHns 3a/1a4 B LIEbIX YnciIax

9 Konrpomnsnas pabdora: "Teopus nemnbix
gucen"

93 Cucrema v COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

Cucrema 1 COBOKYTHOCTh YpaBHEHUH.
94 PaBHOCHIBHEBIE CUCTEMEI I CUCTEMBI-
CJIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 COBOKYITHOCTEH MPPALMOHAIBHBIX
ypaBHEHUN

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH IIOKa3aTEeNbHbIX
YpPaBHEHUU

OCHOBHBIE METOIbI PEILIEHUS] CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcHOBHBIE MCTOJBI pCIICHUSA CUCTEM U
99 COBOKYITHOCTEH JorapuMUIecKux
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

101 pa3auuHbIX 00JacTel HAyKU U pealbHON
KU3HU, UHTEPIPETALUs TIOTyYEHHBIX
pE3yIbTATOB

102 IIpuMeHeHHEe CUCTEM K PEILIEHUI0

MAaTEMATHYCCKHUX 3aJa4 M 3a1a4 U3




pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOU
KU3HU, HHTEPIPETALUs TTOTyYEeHHBIX
pe3yJIbTaTOB

[IpuMeHeHne HEPABEHCTB K PEIICHUIO
MaTE€MaTHYECKHX 3a/1a4 U 3a]1a4 U3

103 pa3auyYHbIX 00JacTel HayKu U peabHON
KU3HU, HHTEPIPETALUs TOTyYEeHHBIX
pe3yIbTaTOB
KonTponbhas padora: "Cucrembl

104 paloHaIbHBIX, HPPALMOHATIBHBIX
MOKAa3aTeNbHbBIX U JOrapu(MUIECKUX
ypaBHEeHHH"

105 PanmonanpHble ypaBHEHHUs ¢ TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PartmonansHbIe CHUCTEMBI C MapamMeTpaMu

108 WppanmonansHble ypaBHEHHUS,
HEpaBEHCTBa C MapaMeTpamMu

109 HppanoHanbHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111 [Toka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapupmuueckue ypaBHeHUs,
HEpaBEHCTBa ¢ IIapaMeTpamMu

113 Jlorapudmuueckre cucTemsl ¢

napameTpamu




TpuronomeTpuyeckue ypaBHEHUS C
napameTpamu

114

TpuroHomeTprudecKkue HEPABEHCTBA C
rapameTpamu

115

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

116

[TocTtpoeHue u uccienoBanue
MAaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYyalHi C MOMOILBIO YPAaBHEHUH C
rnapaMeTpamu

117

ITocTpoenue u uccie0BaHne
118 MaTeMaTHYeCKUX MOJIeNel pealbHbIX
CUTYyalUii C TOMOIIIBIO CUCTEM YpaBHEHUH

C rmapaMeTpamMu

[TocTpoenue u ucciegoBanue
119 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C MIOMOIIBIO CUCTEM YpPaBHEHHIA

C mapameTpaMu

Kontposnbnas pabota: "3agaunm ¢

120 ,
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,

cucTeMaru3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHme, 06001IeHNE,

cucTeMaru3anus 3HaHui: "YpaBHenus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMAaTH3alus 3HaHUN: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpEeHME, 0000IIEHNE,




n

cucrtemaTtusanus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, o6o0IIEeHNE,

125
cuctemaTtu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpeHme, 06001IEeHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencrpa"
IToBTOpenue, 06o0IEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 0600mEeH e,

128 cucrtemaTuzanus 3Hanuit: "lIpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpeHue, o6o0mIEeH e,

129 cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ mpuMeHeHue"
[ToBTOpenue, o6o0IIEeHNE,

130 cucreMarusauus 3HaHui: "MHTerpan u ero
npumeHeHue"

131 [ToBTOpeHue, 06001EeHNE,
cucTeMaTu3anus 3Hanuii: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE,
cucTeMaTu3anus 3Hanuii: "Oynkuun"

133 [ToBTOpeHME, 0000IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosast koHTpoIbHAs paboTa

135 Urorosas koHTpoipHas paboTa

136 [ToBTOpeHme, 06001IEHNE,

cUCTeEMAaTHU3al g 3HAaHUU




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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