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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «AnreOpa M Hayaja MaTEMaTUYECKOTO aHaIu3a» SBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MIPOrpaMMe CpeaHEro odumero odpa3oBaHMs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHUS] BCEX €CTECTBEHHO-HAY4YHbIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0Y4YaloIIMUXCsA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Haykd, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTeMaTU4ecKo opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3UMKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX MJIs JaJibHeWIero oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLHSAMH anreOpbl MU MaTeMaTHYeCKOTo aHajliu3a pa3BUBAET
yMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBI0 WHIYKIHU U PaCCyXAaTh JCTYKTUBHO, UCIIOJIL30BaTh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone u3yuenus ydeOHOTO Kypca «Anredpa MW Hayaisa MaTeMaTHYeCKOTO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMaTUYECKUX MOJENEH pealbHbIX CHUTYaIHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCSI C  MIpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJAE, HAyKE U HUCKYCCTBE, C
BBIAAIOIIMMHKCS MAaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00sialaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM,
KOTOPBIA peanu3yeTrcss Kak depe3 y4eOHBIM MaTepHall, CIIOCOOCTBYIOIINM
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4epe3 crnenuduky ydeOHOI
JESTENBbHOCTH, TPEOYyIOMe MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocHoBe wmeromuku o0OydeHUs anrebpe W HavalaM MaTEeMaTHYECKOTO
aHaIH3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAIT O0yYEHUS.

B crpykType yueOHOrOo Kypca «Anrebpa W Hadaga MaTEMaTHYECKOTO
aHaJM3a» BBIICNICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAMYecKre TuHuu: «Hucna
W BhIUHCICHUN», «DYyHKIIMU U Tpadukm», «YpaBHEHHS M HEpaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JET
oOydeHHs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSA
JIpYyr Apyra U MOCTENEHHO HACHIMIAsICh HOBBIMU TeMaMu W pazienamu. [[aHHbIH
y4eOHBIM KypC SBJISIETCS MHTEIPATHUBHBIM, IOCKOJIBKY OOBEIUHAET B cede
COJIEp’)KaHME HECKOJIbKUX MAaTeMaTHYeCKUX AUCHUIUIMH, TaKuxX Kak airedpa,



TPUTOHOMETPHUS, MATEMATUYECKUH aHalu3, TEOPHUs MHOXKECTB, MATEMAaTHYECKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oolee
IIMPOKUM MaTEMaTHYECKUM ammnapaTtoM, Y HUX IOCJIEN0BaTeabHO (HOpPMHUpPYETCS
Y COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb peaabHOU
CUTYallUW, IPUMEHATH 3HAHUS, NOJyYEHHbIE NIPU U3YYEHUH YYEOHOro Kypca, JUis
pELICHHS] CAMOCTOSTENBHO CHOPMYIMPOBAHHON MaTEMaTUUYECKOM 3a7auu, a 3aTeEM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHo-MeToANYECKas: JMHUA «Hucna ¥ BBIYMCICHUS 3aBEpLIacT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO 001iero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00€ BHUMaHUE  yAensieTcss  (OPMUPOBAHMIO  HABBIKOB
pPAlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIMX B Ce0s MCIOJIb30BAHHME Pa3IUYHBIX
dopM 3amucu ymMclia, YMEHUE JeNaTh MNPUKHUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJIEHUS, OLIEHUBATh YMCIIOBBIE BBIpaXEHUS, paboTaTh C MaTEeMaTUYECKUMHU
KOHCTaHTaMHu. 3HAKOMble O0OYyYalolUMCS MHOXECTBA HATYpaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KkakaoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My crnenupuyecKue 3a7aydl U ONepalMu: JeJIEHUE Halleno,
ONEpUPOBAHUE OCTAaTKAMH Ha MHOXXECTBE IIEJbIX YHCEeN, 0coOble CBOMCTBa
PaAIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(PMETHUYECKUE OMepaluu, a TaKxKe
U3BJICUCHHE KOPHS HATYpPaJbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHUCEI.
brnaromapst mociegoBaTeNbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH MX NMPUMEHEHUS ISl PELICHHS PA3IUYHBIX 3a/1a4
dbopMupyeTcsi Tpe/ICTaBIeHUE O €IMHCTBE MaTeMaTHUKU KaK HAayKd U €€ pojid B
MOCTPOCHUHM MOJIENIEH pPealbHOTO MHpa, IMIMPOKO HMCHOJB3YIOTCS 0000IIeHne U
KOHKPETH3aLIHUS.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCAd Ha MPOTSIKEHUU BCETO
o0ydeHUss Ha YpPOBHE CpeIHero ooOmero o0pa30BaHHUs, IMOCKOJIBKY B KaXKJIOM
paznene IlporpaMmbl NpenyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aaad. B
pesynbrate OoOydalliuecs OBJIAJEBAIOT PA3IUYHBIMU METOJaMU  PEIICHHS
paIMOHANIBHBIX, HWPPAMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHHH, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
coxepkalux Mnapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIIONB3YIOTCA IpH
UCCIIEOBAaHUU (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIIMX U HAaUMEHBIINX 3HAYCHUN (YHKLUU.
JlanHas conepkaTesibHasl JUHUS BKIIIOYAET B ce0sl Takke (POPMHUPOBAHUE YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmynaM, MpeoOpa3oBaHUs  PALMOHATBHBIX,
UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKe BbIPAXKEHUM,
COJEpKaIllMX CTENeHU W Jorapudmbl. braromaps usydeHuio anredpandeckoro
Marepuaja  IPOUCXOJWUT  JAJbHEHIIEE  PA3BUTUE  AJITOPUTMUYECKOIO U
a0CTPAaKTHOIO MBIIIJIEHUSI OOydYaroIuXcs, (GOPMHUPYIOTCS HAaBBIKU JI€TyKTUBHBIX
paccykaeHud, paboOTbl €  CHUMBOJBbHBIMH  (OpMamu,  MpEJCTaBICHUSA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB M HEpaBeHCTB. Aure0Opa
npemyaraeT 3(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U



€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYeCKass JHHUS «DyHKUMU U TrpaduKu» TECHO
NEeperieTaeTcs ¢ JAPYTMMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHs MaTepuana. M3ydyenue cTeneHHou,
MOKa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMCTB
U rpaUKoB, UCIONb30BAaHUE (PYHKIUN NIl pelleHus 3a1ad U3 APYruX y4eOHbIX
MPEJIMETOB U PeaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oomblioe BHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMYyiIamMu 3aBUCHMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BATh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUU HalleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, MO3BOJISIIOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKIY BEIUYMHAMHU B
paznuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHug «Havama maTeMaTH4ecKOro aHaim3a MO3BOJSET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX OOYYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTD
rpa@uku  cIOXHBIX (GYHKUMNA, ONpenensiTh HMX HauOOJIbIIME U HaUMEHBIIHE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Tel, HAXOAUTb CKOPOCTH H
yCKOpeHusi mpoueccoB. JlaHHas coaep)kareibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIENIEd pealbHbIX CHUTYaIHUH,
NO3BOJISIET HAXOAWTh HAWJIy4lllee PEIICHHWE B NPUKIAJHBIX, B TOM YHCIE
COIIMATbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUI pPaclo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIOT O
BBIAIOIIMXCS PE3YIbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTUA MATEMaTUKH KakK
HayKd, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTMKA» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTHuKo-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOU MaTEMAaTUKHU
U IpeJiaraloT HamOosee YHUBEPCaJbHBIM S3bIK, OOBEIUHSIONINN BCE pa3zelibl
MaTeMaTUKd M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCLUMIUIMHBL M HMX HpPWIOXKEHUs B eauHoe 1enoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaroIEMyCsl IOHUMaThb TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTHKU M WCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXKHBIM NPU3HAKOM MAaTEMaTUKH KaK HayKH CIEeIyeT NpU3HaTh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMN M CJIEAOBAHHME ONPEIEIEHHBIM
IpaBWJIaM  [OCTPOEHHS  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTE€MaTU4YeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTMYECKOIO MBIILICHUS
o0Oy4arommxcs, M03BOJIIET UM CTPOUTH CBOM PACCYKIEHUS HAa OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHHUS.



B yueObHOM Kypce «Anrebpa W Hayajla MaT€MaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOIO MOJCIHPOBAHUS, KOTOpPHIC MPU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHMIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, HWCCIENOBaHUSI ITHUX MOJIeJied C TMOMOIIbBIO amnmapara ainreopbl u
MaTeMaTU4eCKOro aHajin3a, HMHTEPIPETali TOJYYECHHBIX pPe3yJbTaTOB. Takue
3a/1aHus BIUIETCHBI B KAXBIM U3 pa3/iesioB MPOrpaMMbl, OCKOJIBKY BECh MaTepuall
y4eOHOTr'0 Kypca HIUPOKO HMCIOJIB3YETCA MJI PelIeHHs] MPUKIagHbIX 3anad. [Ipu
pelIeHNd  peaIbHBIX  MPAKTUYECKUX  3a7a4  OOydyarolmuecss  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ aHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB pEHICHUs] TPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B IpoLecce U3YYeHUs BCeX TeM yueOHOro Kypca «Anredpa v Hayana
MaTEMaTUYECKOTO aHAIHU3ay.

[Iporpamma no anredpe U HayajlaM MaT€MaTUYECKOTO aHaJIh3a COCTABJIEHA C
y4eToM pabodeil mporpaMMbl BOCHUTAHUS, YTO HAXOJIUT OTPAXKEHUE B YaCTH
dbopMupoBaHUsl JTUYHOCTHBIX PE3YJIHTATOB, KOTOPBIC JIOCTUTAIOTCS B CJIUHCTBE
y4eOHOW M BOCIIUTATENILHOU NESITEIHbHOCTH. JINYHOCTHBIE pE3ysbTaThl OCBOCHUS
nporpaMMbl IO airebpe W HavajllaM MaTEeMaTUYeCKOro aHaju3a OTpakaroT
TOTOBHOCTh ~ OOYYaIIMXCS  PYKOBOJCTBOBATHCS ~ CHUCTEMON  MO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIMN W pacUIMpEeHUe OMbITa JACATEILHOCTH Ha €€ OCHOBE U B
IPOLIECCE peau3alid OCHOBHBIX HAMNPABIEHUN BOCHUTATEIBLHOM NESTEIBHOCTH.
BocruTatenpHbIi  aceKT  YpOKOB — corjlacoBaH ¢ pabodueil  mporpaMMoin
BocIUTaHus, MOAyJNb «IIIKONBHBIA ypOK», KOTOPBIA MperonaraeT o0beanHeHNEe
coliepkaHre 0Oy4eHHsI M BOCTIUTAHUS B LIEJIOCTHBIA 00pa30BaTeNIbHbBIN MPOIIecC Ha
OCHOBE €MHOM LEIN U €AUHBIX COLUOKYIbTYPHBIX IEHHOCTEM.

Ha wm3yuyenue ydeOHOro mnpeamera «Anrebpa W Hadaja MaTeMaTHUYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbabie yncia. OOBIKHOBEHHBIE W JIECSITHYHBIC JIpOOU, MPOLIECHTHI,
OeckoHeuHble mnepuoauyeckue apodu. [Ipumenenue apobOeil U MPOLEHTOB IS
pelIeHUs PUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpAciiel 3HAHUW U peAIbHOM KU3HHU.

JlelicTBUTENIbHBIE 4YHCHA. PalMOHANBHBIE W UPpAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4uciIaMu.  Mopayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BHIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1enbIM MokaszareneM. bunom Hprootona. HMcmonb3oBaHue
noaxoasiier GopMbl 3aMUCH AECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJbHBIM MOKa3aTelieM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uyucna. CsoiictBa norapudma. JlecaTuuHple W HaTypabHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TAHT€HC, KOTAaHT'€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIIOBOI'O apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHBIC TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUsA. PaBHOCUJIBHBIE YpaBHEHUS M ypaBHEHHUs-CIeACTBUSA. HepaBeHCTBO,
pellleHrEe HePaBEHCTRA.

OCHOBHBIE METOJIBI PEIICHUS ILEJIBIX U APOOHO-PAIIMOHAIPHBIX YPAaBHCHHUHN U
HEpaBEHCTB. MHOroO4YIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[Ipeobpa3oBaHUs YUCITIOBBIX BEIPAXKCHUH, COACPIKAIIUX CTECIICHH M KOPHH.

HppanuonanbHbie YpaBHEHUH. OcHOBHBIE METObI pelIeHus
HUPPALMOHAIBHBIX YPABHCHUH.

ITokaszaTenbHble ypaBHEeHHS. OCHOBHBIE METOJBI PEIICHUS TOKa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHoBHBIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemienne cucrtem JHMHEHWHBIX ypaBHEHUMWA. MarTpuna CUCTEMbl JIMHEHHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H



CBOMCTBA, BBIYHCIICHHE €T0 3HAYECHUS, IPUMEHEHUE ONPENEIUTEN IS PEIICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHUU. PellleHHWEe NpUKIAIHBIX 3aJad C IIOMOILUBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOZACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHrne MaTeMaTUYECKUX MOJEIENW PEATbHOW CHUTyallMd C IOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad W3 pa3JInyHbIX 00JacTel HayKu M peasibHON
KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, cnocodbl 3anaHug (yHkuuu. B3aumHO o00patHble (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

Ob6nactb onpeneneHuss ¥ MHOXECTBO 3HaueHU ¢yHkuuu. Hynu ¢yHKuumu.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIC M HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHs (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinas, KBajpaTU4Hass W JpPOOHO-TWMHEHHAass (QYHKIMU. DJIEeMEHTapHOe
UCCJIEIOBAaHUE U TOCTPOCHHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypalbHBIM M LIEJBIM Moka3aTteneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHU Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYpPAJIbHBIM IT0KA3aTEJIEM.

[lokazarenbHass u norapupmMuyeckas (QyHKIUU, WX CBOWCTBA U TpaPUKH.
Hcnonb3oBanue rpadukoB GyHKUIUN IS pelIEHUs] YpaBHEHU.

Tpuronomerpuuyeckas OKpPYKHOCTb, OIIPEICICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCHUMOCTH B PEAJIbHBIX IIPOLECCAX U  SABJICHUSX.
I'paduku pealbHBIX 3aBUCHUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnemoBaTeabHOCTH, CHOCOOBI 3aJaHus IOCJIEedOBaTEILHOCTEH. MeTox
MaTeMaTHU4EeCKOU VHJYKLUH. MOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reoMeTpUdYecKou
MPOTrpeCCU. JINHENHBIN U 3KCIIOHEHIUAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
poueHToB. Mcmonb30BaHWE NPOTpPECCHMU  JUIA  PELICHMS peajbHbIX 3aaad
MPUKJIAAHOTO XapakTepa.

HenpeprwiBHble (QyHKIIMH W WX CBOMCTBA. Touku pa3pbiBa. ACHUMMOTOTHI
rpadukoB Qynkrui. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHMs HEPAaBEHCTB. [IprMeHeHMe CBONCTB HENPEPHIBHBIX
GyHKUMI 114 peneHust 3a1a4.

[lepBas u BTOpas npousBoAHble PyHKIMUU. OnpeneneHue, FeOMEeTPUIECKUN U
(bu3MYeCcKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIMH.

[IpownsBoaHbIE AJIEMEHTapHbIX  (PYHKIUH. [IpousBoagHas CYMMBI,
IIPOU3BEAECHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHozxecTBa U JIOTMKa

MHoxecTBO,  omepanuM  HaJ ~ MHOXKECTBAMM U HUX  CBOMCTBA.
Juarpammel Oiniepa—BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO aIllapara
IUI ONMCAHMs PEAIbHBIX IIPOLECCOB U SIBJICHUN, IIPU PELICHUU 3a1ad U3 APYTrUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensie uyucna. [I[puMeHeHHe MPU3HAKOB JEIMMOCTH LEJIbIX
yycell, HauOonbImui obmui aenutens (mamee — HOJ]) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octatkoB mo mojyinto, anroput™Ma EBkinia asis pemieHus
3a7a4 B LIEJIbIX YUCTIAX.

KommuiekcHbie umcna. AnreOpawueckas W TpUTOHOMETpUueckass (OPMBI
3alUCU KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0paxkeHne KOMIUICKCHBIX YHCEI Ha KOOPJAWHATHOW IIIIOCKOCTH.
®opmysia MyaBpa. KopHHu n-oil cTeneHH U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YHCEIT JUISl pelieHus PU3NUeCKUX U TeOMETPUUIECKHUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTh YpPaBHEHHMH U HEPABEHCTB. PaBHOCHIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OcHOBHBIE METOABI PEHICHHWS TOKa3aTeIbHBIX M  JIOrapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEW paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUIECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad W3 Pa3IMYHBIX 00JIaCTe HAyKu W pPealbHON
KU3HU, HHTEPIPETALHNS ITOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUH U TPaPUKH

I'padux xommosmruu ¢yskuid. ['eomeTpuueckne oOpas3pl ypaBHCHUU U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKH.

I'paduaeckne MeToapl pemieHUs: ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaAMU.

Ucnonw3oBanue rpadukoB GYHKIUN 171 HUCCIAEAOBAHUS MPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3a/Jad U3 JAPYTHX Y4EOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

HayvaJyia MaTeMaTH4eCKOI0 aHAJIHM3A



[IpumeHeHne NMpou3BOAHON K MCCIEJOBAaHUIO (PYHKUUNA Ha MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero WM HAaMMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpumMeHeHne NPOU3BOJHOM IS HAXOXKICHHMS HAWIY4dlIEro pEeuIeHus B
MPUKIAIHBIX 3a/adax, IS ONpPEAENEHUS CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbiX. IllepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXAeHUs IEpBOOOPa3HBIX.

Nuterpai. I'eomeTpuyecKkuil CMbICI UHTETpajia. BerauciaeHue onpeae€HHoro
uHTerpana no ¢popmyie Hetorona-JleitOuuma.

[IpumeHeHnue uHTErpana AJid HAXOXKJICHMS IUIOMIAEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemeHuit nuddepeHraTbHBIX  ypaBHEeHU. MareMaTtuyeckoe
MOJIETUPOBAHME PEAJTbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIaTbHbBIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOMN MO3UITUN 00yUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUNUCKOM TpaKAaHCKOM HMJICHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCHUICKOr0o Hapoja, chopMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JIOCTIDKCHHM HAayKd U JEATEIbHOCTHIO YYEHOTrOo, OCO3HAHHE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUYas AICTETHKY MaTEeMaTHYEeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acIieKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCMUTAHUS:

chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTEMaTHYECKUE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 6e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOro BOCIIUTAHUS

FOTOBHOCTh K TpPYIy, OCO3HaHUE LEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuHbM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBaThH COOCTBEHHBIE >KU3HEHHbBIC IJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS:



C(OPMHPOBAHHOCTh  JKOJOTMYECKOH  KYJAbTYPHI, IMOHHMAHHE BIHMSHUSA
COITHATbHO-9KOHOMHUYECKUX MPOIECCOB HAa COCTOSHHE MPUPOIHON M COIHAILHOMR
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOIOTHUESCKUX MPOOIeM, OpUCHTAIIUS
HAa MPUMEHCHHE MaTeMaTHYeCKMX 3HAHMH JUIS pEHIeHHs 3amad B 00JacTh
OKpYJKaloIleld Cpeasl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOKHBIX
MOCJICACTBUI 11 OKPYXKAFOIICH CPeJIbl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI:

Cc(OPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HM  OOIIECTBEHHOW  MNPAKTHUKH, IMOHHMAaHUE
MaTeMaTHYECKOW HAyKM Kak CQepbl YEIOBCUYECKOM IEATEILHOCTH, JTaloB €&
pasBUTHS W 3HAYAMOCTH JJIS PA3BUTHS [HUBUIM3ALNH, OBJIAJICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4YeCKOM KyIbTYpOl KaK CPEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO JIEATEIIHHOCTh
MHIUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS

ba3oBble JJornyecKkue NecTBUA:

BBISIBJIAT M XapaKTEPH30BaTh CYIICCTBCHHBIC INMPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKAIIH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN34;

BOCIpUHMMATh,  (opMynupoBaTh M  NPeoOpa3oBBIBATH  CYXKICHHUS:
YTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U TIPOTHUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JIEIyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIHPHO JJOKA3aTEIhCTBA MATEMATUUCCKUX YTBEPKICHHIMA
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOMpaATh Cmoco0 pemieHus ydeOHOW 3amaud  (CpaBHHUBATh HECKOIBKO
BApUAHTOB  pEUICHUs, BbIOMpaTh HaumOoJee MOAXONAIUNA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpyMOIMHE  MPOTHBOpEYHE,  MpoOIemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHCE,

MPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, HCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, SIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEHN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITEIbHO (popMynupoBaTh 00OOIIEHHS W BBIBOJBI MO pe3yJbTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE INIpolLEecca, a TaKKe BBIIBUTATh
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh AeUUUTH UHPOPMALIUU, JAHHBIX, HEOOXOJIMMBIX NIl OTBETa Ha
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh MH(POPMAIIMIO, MPEACTABIATh €€ B PAa3IMYHbIX (opMax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMaIu o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBUSIMU H
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS I10 XOJIY PEIICHHS 3a1adH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOMCK
pEeIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nauanora, oOHapY)XMBATh Pa3IMYUe W CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yIbTaThl PElISHUs 3a7adH, SKCIIEPUMEHTA, UCCIIeOBaHMUS,
IIPOCKTa, CAaMOCTOSITEIIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIAH, aJTOPUTM PEIISHUs 3aJaud, BEIOUPATh CIIOCO0 pemieHus C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ YIETOM HOBOW MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMH  IIO3HABAaTEIbHOH  pe(dIEeKCMH KaK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3ysibTaTa peIICHUS
MaTeMaTHYECKOM 3a7a4Hu;

MPEBUACTh TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE PE3YJbTATa LIEJU U YCIOBUIM, OOBSICHITH TPUUMUHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1€ATEJIbHOCTh:

NOHMMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAMBUAYAJIbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3ajad, NOPUHUMATh LEelb COBMECTHOMU
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOrOBapuBaThCs, OOCYX AaTh TNPOLIECC U pe3yiabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNoBBIX (hopmax paboThl (0OCYykaeHusi, 0OMEH MHEHUH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTrMMHU YJ€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 10 kjacce oOy4Jaromuiics TMOTYYUT CICAYIOIIUE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuca 1 BBIYUCJICHUSA:

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEUHas
nepuoguyeckas ApoOb, TMPOIEHThl, UPPALMOHAIBHOE YHCIO, MHOXECTBa
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHSITh JpoOM M TMPOLEHTHI Ui pelIeHUs NPUKIATHBIX 3a1ad U3
Pa3JIWYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTh NPUOIKEHHBIC BBIUUCICHUS, TIPABUIIa OKPYTJICHUS, IPUKHUIIKY U
OLICHKY Pe3yJbTaTa BHIYMCIICHUI;

CBOOOJTHO OMEpPUPOBATH TMOHSATHUEM: CTEMEHb C IEJBIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OTEpPUPOBATh MOHATHEM: apU(DMETHUECKHN KOPEHb HATypajbHOUN
CTEIECHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM MTOKA3aTeJIeM;

CBOOOJTHO OIEPUPOBATH TOHATHSAMHU: JOrapudM 4YHUCIA, [ECATUYHBIE W
HATypaJbHBIC TOTAPUDMBI;

CBOOOJTHO OMEPHPOBATH MOHATHSAMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTECHC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS 1 HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHATHUSIMU: TOXKIAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;



MPUMEHSTh Pa3IUYHBIC METOABI PEIICHUS pAIMOHAIBHBIX H JAPOOHO-
paIMOHAILHBIX  YPAaBHCHHWH, TPHUMEHIThH METOJ WHTEPBAIOB Uil  PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATh TOHATHSIMH: MHOTOWICH OT OJHOW IEPEMEHHOM,
MHOTOWICH C TICJBIMH KO3 (UIIMCHTAMH, KOPHA MHOTOWICHA, TPUMCHITH
JielIeHue MHOTOYJICHa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera
JUIS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATH TMOHATHUSAMH: CHCTEMa JIMHEHHBIX YpaBHCHUH,
MaTpuIla, OINPEACIUTEIh MATPUILI 2 X2 W ero TEeOMETPHUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMPEICIUTENST 2 X 2 NI BBIYMACIACHUS €TI0 3HA4YCHUS,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTYAI[UU C TIOMOIIBIO CUCTEMBI JIUHEHHBIX YpaBHCHUH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MAaTPHIlI U OIpeIeIuTeNeH,
UHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JICWCTBMM C KOPHAMH JUISI MPeoOpa3OBaHHMS
BBIPAXECHU;

BBITIOJTHATH IMPE0OPa30BaHUS YMCIOBBIX BBIPAKCHUN, COACPIKAIUX CTCIICHH C
paIMOHAJILHBIM MTOKA3aTelIeM;

UCTIOJIh30BATh CBOICTBa JorapuMoB TUTST npeoOpazoBaHUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEPUPOBATH MOHATHAMHU: HPpPALMOHAIBHBIEC, IMOKa3aTelbHbIE U
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXO0JI0B MUJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpUYecKkre (HOpMyIbl sl TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ~ OMEpPUPOBATH TOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETTUPOBATh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTaBISATh
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MIOCTPOSHHBIE MOJIEIH C UCIIOIB30BAHUEM allapaTa aireopshl.

DyHKUNM U TPAPUKH:

CBOOOJTHO OTEpUPOBATH MOHATUSAMHU: (HYHKIHS, CIIOCOOBI 3aaHusl (PYHKIIHH,
B3aMMHO OOpaTHble (YHKIMH, KOMMO3UIMSA GYyHKIMHA, Tpaduk QyHKIUH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB PyHKITHIA;

CBOOOJHO OMEpPUPOBATH MOHATHUSAMHU: O0JACTh OMPENCICHHUS W MHOMXECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpHUPOBATH TOHATUAMH: 4YETHBIE W HEYETHBIE (PYHKIHH,
nepuoandeckue (PyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DyHKIHH, HAuWOOJbIllee W HaWMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHITHSAMU: CTCIICHHAS (QYHKIUS C HATYpPaIbHBIM H
IeJapIM TIOKa3aTeeM, TpauK CTEeHHOW (GYHKIIMHW C HATypajdbHBIM W IIEIBIM
nokaszateseM, rpaduk KOpHS n-oil cTeneHu Kak (PyHKIUM OOpaTHOM CTENEeHH C
HATypaJIbHBIM ITOKA3aTEIICM;



ONEepUPOBATh MOHATUSMU: JIMHEWHAs, KBaJpaTU4HAas W JPOOHO-IHHEHas
(YyHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJHO OINEpPUPOBATH MOHATUAMM: MOKa3aTelbHas U JorapupmMuyeckas
(yHKIMHU, WX CBOMCTBAa M TrpaUKH, HCMIONb30BaTh HUX TpadUKu sl pElIeHUS
YPaBHEHUM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPHUYECKAs OKPYXKHOCTD,
OIpeJieieHHe TPUTOHOMETPUUECKUX PYHKIMH YHCIOBOTO apTryMEHTa;

UCIIOJIb30BaTh rpaduku (QyHKUMI I MCCIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]ad U3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMU;

Hauaysia MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO ONEpPUPOBATH MOHATUSMU: apumeTHuecKkass U TeoMeTpuuecKas
nporpeccusi, 6eCKOHEYHO yObIBarollas reoMeTpudeckas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHHUS PEealbHBIX 3a/lad MPHUKIATHOTO
XapakTepa,;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYCHHBIC IOCJIEI0BATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a Kak aHajiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU: HEMPEPHIBHBIE (DYHKIIUHU, TOYKU pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbIBHAsS HAa OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUI IJIs1 pelIeHHs 3a1a4;

CBOOOJTHO OMEpUPOBATh TIOHATHSAMHU: TiepBasg M BTOpas MPOU3BOJIHbBIE
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTISITh IPOU3BOAHBIC CYMMBI, MIPOU3BECHUS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKIIH, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCITOJIB30BaTh TEOMETPUUCCKUH W (U3UUYECKUH CMBICT TPOU3BOIHON IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  ONEpUpPOBaTh  MOHATHUSMU: MHOXKECTBO, OINEpalld  HaJ
MHOYXECTBaMU;

UCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN almapar JJIsl ONKUCAHUS PEaTbHbBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 33]a4 U3 APYTHX yUYE€OHBIX IPEIMETOB;

cBOOOIHO OMNEpPUPOBATh MOHATHUAMU: OMNpENEICHHE, TEeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, JI0KAa3aTEIbCTBO, PABHOCUIIbHBIE
yYpaBHEHHUS U1 HEPABEHCTBA.

K konmy oOydenuss B 11 kjacce oOyyaromuiicss MOTYYUT CIEAYIONIUE
MpeAMETHBIE PEe3yibTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIU3a»:

Yncsia v BBIYHCTICHUS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU: HATypajJbHOE M LEJIOE YUCIO,
MHOXECTBA HATYPAJIBHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH JEIUMOCTH
uensix yucen, HOJl n HOK HartypanpHBIX 4nceln sl peleHus 3a1a4, IPUMEHSATh
anroput™ EBkinna;

CBOOOJTHO OINEPUPOBATH MOHATUEM OCTaTKa IO MOAYIIO, 3alKChIBAThH
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHbIE 4Yucia B aiaredpandyecko u
TPUTOHOMETPUYECKON (QopMe, BBIMONHITh apu(PMETUUECKHUE ONEepald C HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsSI M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HPpPALMOHAIBHBIC, IMOKa3aTelbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX PEIICEHUs ¢ TOMOUIbIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU PpPElIEHUH TPUTOHOMETPUUECKOTO
yYpaBHEHUS;

CBOOOJTHO OMNEpUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: CHCTEMAa U COBOKYITHOCTh YPAaBHEHHU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PalMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUM U HEPABEHCTB;

perarhb palMOHaJbHBIE, VMppalrOHAIBHBIE, II0Ka3aTelIbHbIE,
norapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kale MOy U IMapameTphl;

NPUMEHSTH TpaduuecKre METOAbI JUIsl pElIeHUs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh
BBIDAXXCHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBUIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIIPETUPOBATD ITOTYYCHHBIN PE3yJIbTaT.

DyHKUNM U TPAPUKH:

CTpPOUTHh TpadUKH KOMIO3UIMU (YHKIUH C MOMOIIbIO 3JIEMEHTapHOIO
MCCJIeIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh TEOMETpUYECKHEe o0pa3bl ypaBHEHM W  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOIHO  OMEpUPOBATh MOHATHSAMHU: TpaUKH  TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (QPYHKUMU Ui MOJICIHMPOBAHUS W MCCIEIOBAaHUS PEATBHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHa/mM3a:

MCII0JIb30BaTh MPOU3BOJHYIO JJI UCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTh
U OKCTPEMYMBI;



HaXOJUTh HaMOOJbIIEe U HAUMEHbIIEE 3HaueHus1 (YHKUMUH HEMPEPbIBHOM Ha
OTpE3KE;

WCIIONB30BaTh IPOU3BOJAHYIO Il HAXOXACHUS HAWIy4YIIEro pELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-)KOHOMHYECKMX, 3ajadax, s
OINpPENIENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJod WM
rpadukom;

CBOOOJHO  ONEpPUPOBATHh MOHATUSMU: MEPBOOOpa3Has, OINpeAesIEHHbIN
UHTErpaj, HaXOAWUTh MEPBOOOpA3HbIE HIEMEHTAPHBIX (PYHKIUNA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh NPEACTABICHUE O MAaTeMaTHYECKOM MOJEIMPOBAHUU Ha IPUMEPE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUH;

pemaTe NPUKIAAHbIE 3aJa4d, B TOM YHUCJE COLHAIBHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC

Ne HaumenoBanue

n/m pa3ziesioB U TeM

POTrPaMMBbl

1 MBHoXkecTBO
JIECTBUTEIILHBIX
yucesl. MHOTOYJICHBI.
PanmonannHbIe

YpaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPaBHEHUU
OyHKIUYU U Tpad UK.
CrerneHHas QyHKIIHS C
LEIbIM MOKa3aTelieM

ApudmeTndyeckuit
KOPEHb N-OW CTEICHU.
HppanuonanbHbie
ypaBHEHUS

IToxazarensHas
byHKIIHA.
IToxazarensHbIC
YpaBHEHHUS

Jlorapudmudeckas
byHKIIHA.
Jlorapudmudeckue
ypaBHEHUS

Tpuronomerpruueckue
BBIPAXKEHHUS U
YpaBHEHUSA

IlocnenoBareasHOCTH
Y MPOTPECCUU

24

12

15

10

18

22

10

KonnuecTBO 4acoB

Bcero Kontpomnbabie [IpakTrdeckue
paboThl

1

DNEKTPOHHBIE
(undpoBbie)
oOpa3zoBaTeIbHbIC
pecypchl

bubnuoreka
[HOK
https://m.edsoo.ru

bubnuoreka
LIOK
https://m.edsoo.ru

bubnuoreka
[IOK
https://m.edsoo.ru

bubnuoreka
[IOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru

bubnmoreka
[HOK
https://m.edsoo.ru



No HaumenoBanue
n/n pa3zenoB U TeEM
MIPOrpaMMBbl

8 HenpepbiBHbIE

GyHKIUY.
[IpousBogHas

9 TIloBropenue,
000011IEeHHE,
CHCTEMATH3ALIMA
3HAHUM

OBUIEE KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

11 KJIACC

Ne HaumenoBanue
/I pasaesnoB U TeEM
IPOTPAMMBI

1 MWccnenosanue
(GYHKIHI ¢ TTOMOIIBIO
MIPOM3BOTHOM

2 llepBooOpa3Has u
UHTETpa

3 TI'paduknu
TPUTOHOMETPUUYECKUX
byHKIUH.
Tpuronomerpruueckue
HEpaBEHCTBA

4  HUppauuoHaibHEbIE,
MOKa3aTelbHbIE U
naorapupMUIECKue
HEpaBEHCTBA

5 KoMmruiekcHsle ynucia

Bcero Konrposnbnsie [IpakTnueckue
paboThI

20

136

Bcero Kontponbensie [Ipaktnueckue
paboThI

22

12

14

24

10

KomnnuecTBO 4acoB

10

KonnuecTBo yacoB

1

DNEKTPOHHBIE
(undpoBbie)
oOpa3oBaTeibHbIC

pecypchl

bubnuoteka
LIOK
https://m.edsoo.ru

bubnuoteka
[HOK
https://m.edsoo.ru

DNIeKTPOHHBIE
(mdpoBeIe)
oOpa3oBaTeIbHbIC
pecypchl

bubnuoreka
[MIOK
https://m.edsoo.ru

bubnuoreka
[IOK
https://m.edsoo.ru

bubnuorteka
[HOK
https://m.edsoo.ru

bubnuoreka
[HOK
https://m.edsoo.ru

bubnmoreka
[HOK
https://m.edsoo.ru



No HaumenoBanue
n/m pa3ziesioB U TeM
MIPOrpaMMbl

6 HarypanbHbie U 1ebIe
qucia

7 Cucremsl
palMOHANIbHBIX,
UppaLMOHATBHBIX
NOKa3aTeJIbHbIX U
JAorapu(pMUYECKUX
ypaBHEHUH

8 3amaum ¢ mapameTpamu

9 TIloBropenue,
00001IEeHNE,
CHCTEMATH3ALIH
3HAHUU

OBIIEE KOJIMYECTBO

YACOB IIO

I[TPOTPAMME

10

12

16

136

KomnnuecTBO 4acoB

Bcero Konrposnbnsie [IpakTnueckue
paboThI

1

10

DNEKTPOHHBIE
(undpoBbie)
oOpa3oBaTeibHbIC

pecypchl

bubnuoteka
LIOK
https://m.edsoo.ru

bubnuoteka
[HOK
https://m.edsoo.ru



