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INOACHUTEJIbBHASA 3AIINCKA

VYyebHblll Kypc «Airebpa W Hayajlla MAaTEMAaTUUYCCKOIO aHalu3a» SBIACTCA
OIHUM M3 Haubojiee 3HAYHMMBIX B MpOrpaMME CpejHero obuiero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAECT HHCTPYMEHTAJIbHYI0 0a3y A
M3YYeHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrOd CTOPOHHI, (GopMupyer
JOTHYECKOoe U a0CTPaKTHOE MBINIICHHE 00Y4aIOINUXCS Ha YPOBHE, HEOOXOAUMOM JIIs
OCBOCHMSI HMHGPOPMATUKH, OOIICCTBO3HAHUS, HMCTOPHH, CIIOBECHOCTH U APYTrHX
TUCIUIUIMH. B pamMkax panHoro ydeOHOTO Kypca oOOydaroIvecss OBJAJCBaOT
VHUBEPCANBHBIM SI3bIKOM  COBPEMEHHOM HayKH, KoTopas (opmynupyer cBoH
JTOCTHIKCHHSI B MaTEMaTHIECKOM dhopMme.

VyeOHBI Kypc aireOpbl M HayaJdl MaTeMaTHUYeCKOro aHallv3a 3aKiiajblBacT
OCHOBY Il YCICUIHOTO OBJIAJICHUA 3aKOHaMH (U3UKH, XUMUHU, OHUOJOTUH,
MOHMMAaHUsI OCHOBHBIX TCHACHIIMM Pa3BUTHS dKOHOMUKHA U OOIIECTBCHHOW KU3HH,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX ITUMPOBBIX U  KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX I JajdbHEHIIero oOpa30BaHHUS WU B
MOBCCAHCBHON Xu3HU. B TO ke BpeMs OBJIaJICHUC AOCTPAKTHBIMH W JIOTHYECKU
CTPOTMMHU KOHCTPYKITUSIMU aJIrCOPbl 1 MATEMAaTHYCCKOTO aHAIN3a PA3BUBACT YMCHHUC
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTHHHOCTD, TOKA3bIBATh YTBEPKIACHHS C
MOMOINBI0 WHAYKIIMA W PacCyXJaTh IeAyKTUBHO, HCIOJB30BaThH 0000IIEHUE U
KOHKpETH3aIuio, a0CTparupoBaHWe ¥ aHAJIOTHIO, (OPMHUPYET KpPEaTUBHOE W
KPUTHYCCKOC MBIIILJICHUC.

B xome wm3ydenusi yuycOHOro kypca «Ainredpa W Havajla MaTEMaTHYECKOTO
aHanu3a» OOydYarmHecs TOMyYal0T HOBBIM OMBIT PEMICHUS NPHUKIANHBIX 3ajad,
CaMOCTOSITEITEHOTO TTOCTPOSHUS MaTeMaTHYeCKUX MOJIETIEH pealbHBIX CHTYaIlHi,
WHTCPHPCTALINHA TIOJYICHHBIX PCUICHUH, 3HAKOMSTCS C IPUMEPAMH MaTEeMaTHICCKUX
3aKOHOMCPHOCTCH B  TPHUPOJIC, HAYKC M HCKYCCTBC, C  BBIAAIONIAMHUCS
MaTEMaTHUYCCKUMH OTKPBITHSIMU U UX aBTOPaMHU.

YueOHbIli Kypc o0JamaeT 3HAYUTEBHBIM BOCIHTATENILHBIM TTOTEHIINAIOM,
KOTOpBIM  peanu3yeTcss Kak d4epe3 Yy4deOHBIM MaTepuan, CrnocoOCTBYIOIIMI
dbopMHpPOBAHUIO HAYYHOTO MHPOBO33PCHHUSA, TaK M dUepe3 crenuduky ydcOHON
JCATCIBHOCTH,  TPEOYIOMICH  MPOJODKUTCIHPHON  KOHIICHTPAallMd  BHUMAHMS,
CaMOCTOSTEIILHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MONYUSHHBIA pe3ynbTar.

B ocHoBe MeToaMku o0ydeHUs anredpe ¥ HayajaM MaTeMaTUYECKOIro aHaju3a
JICKUT JIEATETLHOCTHBINA IPUHITUT OO YUCHHS.

B cTpykType yuebHOro Kypca «Anrebpa U Hadaga MaTeMaTHYSCKOTO aHAIIA3a»
BBIJICIICHBI  CIEIYIONTHE  COJep)KaTelbHO-MeToMudeckue JnuHun: «Yucna w
BEIYHCIICHUsY, «DyHkmu U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauwana
MaTEMaTUYeCKOro  aHalu3a», «MHOXecTBa W  JOruKa». Bce  OCHOBHBIE
COJIEP)KATENIbHO-METOIMYECKUE JUHUW M3YYalOTCS Ha MNPOTSIKEHUH JBYX JIET
oOydeHHsI Ha YPOBHE CpeIHEro oOIero oopa3oBaHus, €CTECTBEHHO IOTOIHSS APYT



Jpyra ¥ MOCTEIICHHO HACHINIAsICh HOBBIMM TeMaMH U pazjenamu. JaHHbINH yuyeOHBIH
Kypc SBISI€TCSl WHTETPATHBHBIM, IOCKOJNBbKY OOBeAMHAET B cebe coaeprkanue
HECKOJIbKMX MaTeMaTHYeCKMX AMCLUUIUIMH, TaKUX Kak anrebpa, TPUTOHOMETPHS,
MaTEMaTUYECKUIM aHalIu3, TCOpUsT MHOXKECTB, MaTeMaTU4ecKkas jJoruka u apyrue. Ilo
Mepe TOro Kak oOydaroliuecsl OBJIAJICBAIOT BcE 0oliece MIUPOKUM MATEMATUYCCKUM
anmapaToM, y HHUX IOCIEI0BATeNbHO (DOPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATHYECKYyI0 MOJEeIb pealbHOM CHUTyallud, NPUMEHSATh 3HAHMS,
NOJydYEeHHBIE TpPU M3YyYEeHUH ydeOHOro Kypca, sl pelieHus CaMOCTOATEIHHO
chOpMyIUPOBAHHONW MAaTEMAaTHYECKOW 3aJaud, a 3aTeM HHTCPIPETUPOBATH CBOU
OTBET.

CopepxxarenpHO-MeTOAMYeCKass JTUHUSA «Yucna W BBIYMCICHUS) 3aBepliacT
(dbopMUpOBaHHE HABHIKOB MCIOIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOIro oOIero oopaszoBanud. Ha ypoBHe cpemnHero oodiiero
oOpa3oBaHusi 0c000¢ BHUMaHHUE yJIeseTCsa POPMHUPOBAHUIO HABBIKOB PAlIMOHAIIBHBIX
BBIYHCIICHUM, BKIIIOYAIONINUX B c€0s MCTIOIB30BaHUE PA3IHMYHbBIX ()OPM 3aIIMCH YHUCIIA,
YMEHHE JeNlaTh NPUKUIKY, BBITOJHSITH MPHOJMKEHHBIE BBIYMCICHUS, OIICHUBAThH
YHCIIOBBIE BBIPXEHHS, padOTaTh C MaTeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMBIC
OoOy4aronMMcsi ~ MHOXKECTBA  HATypajbHBIX,  NCIBIX,  pPAIHOHAIBHBIX U
JICHCTBUTCIILHBIX YHCEI JIOMOJHSIOTCS MHOKCCTBOM KOMIUICKCHBIX uncenl. B kaxaom
U3 3THX MHOXECTB PacCMaTpPUBAIOTCS] CBOHMCTBEHHBIE €My CHEIUpUIECKHe 3a1aui U
orepalyy: AeJeHHE Hallello, ONepUpOBaHNE OCTaTKaMK Ha MHOYKECTBE IIeJIbIX YHUCEl,
0ocoOble CBOHCTBA palMOHAJIBHBIX W HPPALMOHANBHBIX YWCEN, apudmeTHueckue
olepanuy, a TakXKe H3BJIICUCHHUE KOPHS HATypajJbHOM CTCIICHH HAa MHOXCCTBC
KOMIUICKCHBIX 4MCEll. biarogaps 110CIEIOBaTEIbHOMY PacCUIMPEHHUIO  Kpyra
UCTIONIb3YEMBIX HYHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX TPUMEHEHHUS Jis
pellieHusl pa3IuYHbIX 3aaa4d (popMupyeTcs MpeACTaBIeHHE O €IUHCTBE MaTEeMAaTHKH
Kak Hayku M €€ poilM B INIOCTPOCHHHM MOJECIEH peajJbHOI0 MHpa, MIHPOKO
UCITIOJIB3YIOTCST 0000IICHNE U KOHKPCTU3AIHS.

Jluaus «YpaBHEHUST M HEPABCHCTBA» PCAIM3YCTCS Ha MPOTSHKCHHUU BCETO
oOy4eHHs Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHusl, TOCKOJIBKY B KaXKJI0M pas3ferne
[IporpaMMbl TIpPEeIyCMOTPEHO pEIIEHHEe COOTBETCTBYIOIIMX 3adad. B pesynbrarte
OOy4arolMecsT OBJIAJICBAIOT PA3JIMYHBIMU METOJAMH PCLICHUS PalMOHAJIbHbIX,
UPPALMOHAIIBHBIX, II0KA3aTCIbHBIX, JIOTAPU(PMHUUECCKHUX W TPUTOHOMETPUYECKHUX
ypaBHEHUI, HEPAaBEHCTB W CHUCTEM, a TakKe 3a7ad, COJep)KalluX MapaMeTphl.
[TomyueHHble yMEHHUS WIMPOKO HCIIOJNB3YIOTCS TPH HCCIEIOBaHUM (PYHKIUNA C
MTOMOIUIBIO IPOU3BOTHOM, MPH PEIICHUH TPUKIIAIHBIX 33]a9 U 3a]1a4 Ha HAXO0XK/ICHUE
HauOONBIINX W HaUMEHbINIUX 3HadeHWN (yHKUUHU. J[aHHas coaepsKaTesNbHas JTUHUA
BKJIFOYAET B ce0s Takke (POPMUPOBAHNE YMEHUH BBITOIHITH PAcuéThl 0 hopMyiam,
npeoOpa3oBaHus  pallMOHATBHBIX, HWPPAIMOHATBHBIX W  TPUTOHOMETPHUYECKHX
BBIPKEHHM, a TAKXKE BBIPAKEHUH, COJIepKalllUX cTeneHu U Jorapudmel. braroaaps
U3YYCHHIO anreOpanydeckoro Marepuaia NPOUCXOAMT JallbHEWIIee pa3BUTHE



QITOPUTMUUCCKOTO U aOCTPAKTHOTO MBIIUICHHUS OO0y4aroluxcs, (OpMUPYIOTCS
HaBBIKH JIETYKTUBHBIX PacCyXJICHHWH, pabOThl ¢ CHUMBOJBHBIMH (OpMaMH,
MPECTABIICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaract 3(h(PeKTUBHBIC UHCTPYMCHTBI NJISl PEHICHUS MPAKTHUYECKUX U
CCTECTBCHHO-HAYYHBIX 3aJ]a4, HarJIIHO JCMOHCTPUPYET CBOM BO3MOJKHOCTH Kak
S3bIKA HAYKH.

ConepxarenbHo-MeTOaUYeCKass JMHUS «DYHKIIUMU ¥ TpapuKu» TECHO
nepernseraeTess ¢ APYrdMHU JIMHUSIMUA y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIC 3a7aCT TMOCIEIOBATEIBHOCTh M3YUCHHUS Marepuana. M3ydenue creneHHOM,
MOKa3aTeJIbHOM, JTJorapuMUUECKONH U TPUTOHOMETPUYCCKUX (PYHKIIMI, UX CBOMCTB U
rpauKoB, WCIONB30BaHWE (QYHKIUH ISl PEIICHHUS 33a]ad U3 JPYTuX Y4eOHBIX
MPEAMETOB U PeATbHOM KM3HU TECHO CBA3aHO KaK ¢ MaTEMAaTHUYECKUM aHAIU30M, TaK
U C peUICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosibliloe BHUMAHUE YIETACTCA
bopMHPOBAHHUIO YMCHHUS BhIpAKaTh (GOpMyJIaMH 3aBUCHMOCTH MCXK]y Pa3IHYHBIMU
BEIIMYMHAMH, HCCIIC/IOBATH IOJyUYCHHbIC MYHKIIUH, CTPOUTh UX rpadukn. Marepuai
OTOM COAEP)KATENBHOM JMHUAM HAUEJIEeH Ha pPa3BUTHE YMEHUHW M HABBIKOB,
MO3BOJISIFOLIMX BbIpaXaTh 3aBUCUMOCTU MEXAY BEIMYMHAMU B pa3IMuHON (opme:
aHATMTHYCCKOM, TpadruecKor U CIoBeCHOU. Ero m3ydeHue crocoOCTBYET pa3BUTHIO
ANTOPUTMHUYCCKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIICHHMIO M KOHKPCTH3allHH,
VICTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHUS «Hauama wmareMaTudeckoro asHajivs3a» MMO3BOJISET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK M NPUKIAIHBIX 3a7ady,
JIOCTYITHBIX OOy4YalIlIMMCsl, TaK KaK Y HHUX [OSBISCTCA BO3MOXXHOCTH CTPOUTH
rpa@uKd  CIOXKHBIX (YHKIHHI, ONPEHCTATh WX HAHOONBIIHE W HAUMCHBIIHC
3HAQYEHUS, BBIUUCIATH IUIOMAAU (UTYp U OOBEMBI TE, HAXOAUTh CKOPOCTU HU
yCKOpeHusi TmpoleccoB. JlaHHas cojepkaTenbHas JIMHUSL OTKPHIBACT HOBHIE
BO3MOXKHOCTH IIOCTPOCHHS MAaTCMATUYCCKHX MOJICIICH PpCaJbHBIX CHUTYaIlui,
MO3BOJISICT HAXOIUTh HAWJIYYIIICEC PCIICHUC B MPUKJIAJHBIX, B TOM YHCIIC COIIMAITBHO-
PKOHOMHYCCKUX, 3a/1adax. 3HAKOMCTBO C OCHOBAaMH MAaTCMAaTHYCCKOI'0 aHan3a
CIOCOOCTBYET Pa3BUTHIO a0OCTPaKTHOrO, (HOPMaTbHO-JOTHYECKOTO U KPEAaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUN  pacrno3HaBaTh TMPOSBJICHHS  3aKOHOB
MaTEMAaTHKH B HAyKE, TCXHUKE M UCKycCcTBE. O0yUaromuecst y3HaT O BBLIAIOITUXCS
pe3ynbTarax, IOJYYCHHBIX B XOJIC PAa3BUTHS MAaTCMAaTHKH KaK HAayKH, W 00 uX
aBTOpax.

ConepxaTenbHO-METOAMYECKas JIUHUS «MHOXKECTBa M JIOTUKA» BKIIOYAET B
cebsi DJIEMEHThl TEOPUU MHOKECTB U MaTemMaThyeckoil Joruku. TeopeTuko-
MHO>KECTBEHHBIC TIPEICTABICHUS TPOHN3BIBAIOT BECh KYPC IIKOJIBHOM MaTEMaTHKH H
MpeaaraloT Hauboliee YHUBEPCANbHBIM S3BIK, OOBEAMHSIONIMNA BCE Ppa3eIbl
MaTeMaTUKU U €€ MNPWIOKEHUH, OHU CBSZBIBAIOT pa3Hbie MaTeMaTHUYECKUE
JUCIIMIUIMHBL M WX TPWIOKEHUs B eauHoe 1enoe. [looTomy BaxHO JaTh
BO3MOXKHOCTh  OOy4alomeMycss TOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIM  SI3BIK



COBPCMCHHOM MAaTEMAaTUKH M MCIOJB30BaTh €0 JJi1 BBIPAKCHHS CBOMX MBICIICH.
JlpyruM  BaXHBIM TPU3HAKOM MATEMaTHKH KaK HAYKH CJIeIyeT MpuU3HATh
CBOMCTBEHHYIO € CTPOrocTh 000OCHOBAHUHN U CIIEIOBAHUE ONPEASIEHHBIM TIPABUIAM
MOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JICMCHTAMH MAaTEMAaTHYCCKOW JIOTHUKU
CIIOCOOCTBYET Pa3BUTHUIO JIOTHUYCCKOTO MBIIUICHUS OOYy4aloluuxcs, MO3BOJSCT UM
CTPOWTH CBOM PACCYXKIEHHS Ha OCHOBE JIOTWYECKUX TMPaBwWi, (POPMHUPYET HaABBIKU
KPUTHYECKOTO MBITIUICHHUS.

B yuebHOM Kypce «AnreOpa © Hayaja MaTEMaTHYECKOTO AaHAINA3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYCCKOTO MOJICIUPOBAHUS, KOTOPHIC IPU3BAHBI
CrocoOCTBOBAaTh  (DOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHMS MOJIEieH  pealbHBIX
CUTYyallMi, WCCICIOBAHMSA O3TUX MOJENCH C TOMOIIBIO amnmapara anreOpsl |
MaTEMaTUYeCKOTO aHaliu3a, HWHTEPIPETAllid TOTYyYEHHBIX pe3yJabTaToOB. Takue
3aJlaHus BIUICTCHBI B KaXKIBIM M3 pa3liesioB MPOrpaMMBbI, ITOCKOJIBKY BECh MaTCpHal
y4eOHOTO Kypca HIMPOKO HCIOJIL3YCTCS Ui PEHICHUS NPUKIATHBIX 3anad. [lpu
pEUICHUM  pCAJBHBIX  MPAKTHUCCKMX  3a7a4  oOydaromuecs  pa3BUBAIOT
HaONIOAATeIBHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCITOJIB30BATh AHAJIOTHIO, 0000MIATh W KOHKPETU3UPOBATH MPpodaemMy. JlesTenbHOCTh
110 GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 337a4 OPraHu3yeTCsl B IIpoiiecce
U3ydeHUsI BCEX TeM Yy4eOHOro Kypca «Ajnrebpa W Hayajga MaTeMaTHYCCKOTO
aHaJ3a.

Ha n3ydenne yueOHOTO Kypca «Anredpa v Hadaia MaTEMaTHISCKOTO aHAIH3ay
otBoauTcs 272 vaca: B 10 knacce — 136 yacos (4 yaca B HeAeno), B 11 kmacce — 136
qJacoB (4 "aca B HEJICIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Uncaa v BBIYHCIEHUS

Pauronansupie unciaa. OOBIKHOBEHHBIC U JACCATUYHBIC JpOOH, TPOIICHTHI,
OcckoHEeUHbIC TepHoandeckue apobu. llpumeHenue napodeil M MPOIECHTOB AJIA
pelIeHAs TPUKJIATHBIX 3a7a4 U3 Pa3JINYHBIX OTpaciei 3HaHUN U peanbHOMN KU3HH.

JeWictBuTenpHble  uyMcia. PaluoHambHbE W HUPPALMOHAIBHBIC  YHCIA.
Apudmernueckue — omepanui ¢ JEHCTBUTEIBHBIMH  4duclIaMd.  MoJyinb
JICUCTBUTEILHOTO 4YHCIa U ero cBoiicTBa. [IpuOMIKEHHBIC BBHIYMCIICHMS, MpaBUIIa
OKpYTJIEHHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BIYUCICHHUI.

Crenenr ¢ uenbiM nokaszarenem. bunom Hpiotona. Hcnonw3oBanue
noaxosiied GopMbl 3amUCU AECHCTBUTENBHBIX YUCE JJIsI PEIICHHS NMPaKTUYEeCKUX
3a/1a4 U MPEeCTaBJICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HATYPAIBHOU CTEIICHU U €TI0 CBOHCTBA.

CreneHb € pauuoOHajbHBIM IlIOKa3arejleM M €€ CBOMCTBA, CTEIEHb C
JIeUCTBUTEIBHLIM OKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecsaTUUHbIE W HATypalbHbIE
Jaorapu¢Msbl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO aprymMeHTra. ApKCHUHYC,
APKKOCUHYC M apKTaHI'€HC YUCJIOBOT'O apI'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxkaecTBa ©  TOXAECTBCHHbIE TIpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIC YpaBHCHHS M YypaBHECHUs-clicAcTBUs. HepaBeHCTBO,
pELIEHHE HEPABEHCTBRA.

OCHOBHBIE METOJbI PEIICHUS LENAbIX U JPOOHO-pAllMOHANILHBIX YPaBHEHUH U
HEepaBeHCTB. MHOTroWIeHbl OT OAHOM mnepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowieHsl ¢ LenbiMu KO3 QUILIMEHTaMH.
Teopema Buera.

[IpeoOpa3zoBaHust YNCIOBBIX BBIPAKCHUM, COICPKAIIMX CTCIICHU U KOPHH.

Uppanvonanbhbie ypaBHeHUsI. OCHOBHBIE METOJIbI PEIICHUS UPPALMOHATBHBIX

YpaBHECHUH.

[lokazarenbHble ypaBHEHHSA. OCHOBHBIE METOJbl PEIICHHS MOKA3aTeIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBanne BRIpAXKEHUH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHUH. OCHOBHEIE METO/TBI petieHus

JorapupMUUECKUX YpaBHEHUH.
OcHoOBHbIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TPUroHOMETPUYECKUX YPABHEHUH.



Pemienne cucremM JNMHEWMHBIX ypaBHEHUMH. MarTpuiia CHCTEMBI JIMHEHMHBIX
ypaBHeHuil. OnpeaenuTenb MaTpUIlbl 2X2, ero reOMETPUUYECKUI CMBICT U CBOMCTBA,
BBIYHMCIICHHE €r0 3HAYEHHMS, MPUMEHEHUE ONPENECIUTEN ISl PELIEHUS CUCTEMBI
JVUHCWHBIX YypaBHEHUW. PelleHne NpHKIATHBIX 3a4a4 C IOMOIIBI CHUCTEMEI
JVUHEWHBIX ypaBHeHUU. McciieloBaHNE MOCTPOSHHON MOJEIH C TIOMOIIBI0 MaTPHUIl U
ONPEACTUTEIICH.

IToctpoenne MaTeMaTHUECKUX MOJAENEH pPEATbHOM CHUTyaluH C M[OMOIIBIO
YPaBHEHUM M HEpaBEeHCTB. l[IpMMeHeHWE ypaBHEHMM M HEPABEHCTB K PEIICHHIO
MaTEMaTHYCCKUX 3aJ1ay M 3a7a4 U3 pa3IMUHbIX 00J1acTel HAYKU U pealibHOM KU3HU.

DOyHKUMM U rpapuku

Oynkums, crnocoOsl 3amanus QyHkuuH. B3anMHO o00partHble (QYHKIUU.
Komnosunus ¢ynkumit. ['paduk  ynkumu. Dnementapusie mpeodOpa3oBaHuUs
rpaduKoB HYyHKIHUH.

O6iacte ompescneHus U MHOXKECTBO 3HaucHW (yukmuu. Hymn dyHknum.
[IpomexxyTku 3HakornoctossHCTBA. YUETtHple n HeuétHbie QyHkuu. I[lepuoanueckue
¢yHkuund. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl MU MUHHUMYMBI
dbyukiuu. Haubombiee 1 HauMeHbIIee 3HaUYeHUS (DYHKIIUU HA TPOMEKYTKE.

Jluneiinas, kBajgparuyHas M APOOHO-TMHCHHAS (PYHKIUK. OJIEMCHTApHOE
HCCJICIOBAHNC U TTIOCTPOCHUE UX TPAdHUKOB.

CreneHHass QyHKUUS C HaTypaJbHbIM U LEIBIM ITOKa3aTenem. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpadyK KOpHS N-O CTENEHU Kak (PYHKIMN 0OOpaTHOM CTENEHH C
HaTypaJbHbIM MOKAa3aTEeIEM.

[lokazatenpHass u Jjorapudmuucckas (GyHKIAH, WX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpaguxoB GyHKIHIMA JJ1s1 pCIICHUS YPaBHCHUH.

TpuroHomeTpruyeckass OKpPY>KHOCTb, ONpPEAEIEHUE  TPUTOHOMETPHUECKUX
(YHKLIMIA YUCIOBOIO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJIBHBIX IIpOLIeccax U siBicHUAX. ['paduku
pCAIBHBIX 3aBUCHMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaIn3a

[locnenoBarenbHOCTH, CHOCOOBI 3afaHusl ToOCHeqOBaTeNbHOCTEH. MeTon
MaTeMaTHYeCKOH MHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEI0BATEIBLHOCTH.
HcTopusi BO3HUKHOBCHHUSI MaTEMATHYECKOIO aHAJM3a KaK aHaju3a OCECKOHEYHO
MallbIX.

ApudmMerrueckas U reomMeTpuueckas Nporpeccuu. beckoHeuHo yObIBaroIas
reoMeTpudeckas mnporpeccus. CymMma OECKOHEUHO YOBIBAaIOIIEH T€OMETPUYECKOM
nporpeccun. JIMHEWHBIN U JDKCIIOHEHIUANIBHBIN pocT. Hucio e. @opMyna CIOXKHBIX
npoueHToB. Mcrmonp3oBaHWE MNPOrpeccud A pEelIeHUs peabHbIX  3a7ad
MPUKIIATHOTO XapakTepa.

HenpepobiBubie ¢yHKIIMU W uxXx cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpagukoB ¢Qynkuuii. CBoiicTBa (yHKIMKA HENpepbIBHBIX Ha oOTpe3ke. Meron



HHTEPBAJIOB JJII PCUICHHS HEpaBCHCTB. I[IpuMEHEHHE CBOMCTB HEIPEPHIBHBIX
byHKIuil 115 penieHus 3aaa4.

[lepBas m BTOpas mpousBonHble GyHKIMK. OnpeaeneHrne, TEOMETPUISCKUN 1
¢dbu3ryecKkuii CMBIC MPOU3BOAHON. YpaBHEHHUE KacaTeIbHON K TpaduKy PYHKITUH.

[IpousBoaHbIC 37eMeHTApHBIX PyHKIIUHA. [Ipon3BOIHAS CYMMBI, IPOU3BEACHH,
YaCTHOTO M KOMIO3UITUH (hyHKITHH.

MHoKecTBa U JIOTHKA

MHOX€ECTBO, ONepalMyd HaJl MHOXECTBAMH M HX CBOMCTBA. JluarpaMmbl
Ditnepa—BenHa. [IpuMeHeHNE TCOPETUKO-MHOKECTBEHHOTO arapara Jjisl OlCcaHus
pCabHBIX IIPOIECCOB M SBJICHHN, NPHU PEHICHHUH 3a7ad W3 JPYTUX YICOHBIX
MPEIMETOB.

Onpenenenue, TeOpeMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, CIICICTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHCHHUSI.

11 KVIACC

Yucnaa v BIYUCICHUSA

Harypanbueie u wenble uucna. [IpuMeHeHHE MPU3HAKOB JOETUMOCTH LEIBIX
yucesl, HauOodplni oOmui aenutens (mamee — HOJ[) m HammeHblee oOliee
kpatnoe (manmee — HOK), ocratkoB o monyio, airoputMma EBKina juist pemieHus
3aJ1a4 B LICJIBIX YKMCJIAX.

Kowmruiekcubie uncna. AnreOpandeckas 1 TPUrOHOMeTpudecKas (GopMbl 3amucu
KOMIUIEKCHOTO uHcia. Apu(pMETHUECKHUE OINepalii ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
HN3o0paxkeHre KOMIUIEKCHBIX YHMCEN Ha KOOPAWHATHON TuiockocTH. {opmyna
Myaspa. KopHu n-o¥i cTereHn u3 KOMIUIEKCHOTO uncia. [[puMeHeHne KOMIUIEKCHBIX
YUCCI JUIsl peUICHUS (PU3NICCKUX ¥ TCOMCTPUICCKUX 3a7ad.

YpaBuenus U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPABHEHUN U HEPABEHCTB. PABHOCWIBHBIE CHUCTEMBI U
CHUCTEMBI-CIEACTBUS. PABHOCUILHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX  YPABHECHUU v HOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpUroHoOMeTpuIeCKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX U JIOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUSI NPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM W COBOKYMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUUECKUX YPABHEHUH.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MMapaMeTPaMH.

[IpumMeHeHNE YpaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX
3a/1a4 ¥ 3aj1a4 U3 pa3IudHbIX 00JacTel HayKW U pPealbHOU KW3HU, UHTEPIpETAIUS
MOJYYEHHBIX PE3YIbTATOB.



DyHKUMH U TPaPUKH

I'papuk xommosuunu ¢Qynkuuid. ['eomerpudeckue oOpa3pl ypaBHEHHH H
HEPaBEHCTB Ha KOOPJAWHATHOHN MIOCKOCTH.

Tpuronomerpuueckue PyHKITUH, X CBONCTBA U TPaUKH.

['paduueckue MeTonbl pelicHUs YpaBHCHUI M HepaBeHCTB. ['paduucckue
METO/IbI PELICHHS 3a4a4 C apaMeETPAMH.

Hcnonp3oBanne TtpadukoB (GyHKIME I8 MCCIEAOBaHUS TPOINECCOB U
3aBHCHMOCTEM, KOTOpPbIE BO3HUKAIOT TPH PEIIEHHH 3a7ad W3 JAPYTHX Y4eOHBIX
MIPEIMETOB U PEATLHOM KU3HHU.

Hauajna MaTeMaTH4eCKOro aHaJIu3a

[Ipumenenre MPOM3BOAHON K HCCIEAOBAaHMIO (YHKIUH HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHrne HauOOJbIIEro 1 HAMMEHBIIETO 3HAYEHWH HENpPEepbIBHOM
(GbyHKIIMU Ha OTpE3KE.

[IpyumMeHeHre NPOM3BOJHOM JUIsl HAXOXKJACHUS HAWIyYIIEro pPELICHHUs B
IPUKIAJAHBIX 3aJadax, Ui OIPEICIICHUS CKOPOCTM M YCKOPEHMS Ipolecca,
3a1aHHOTO (hOPMYJIOM Ui rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbiX. IlepBooOpazHbie
siieMeHTapHbIX pyHKuui. [TpaBuna Hax0X1eHUS 11EPBOOOPa3HBIX.

HNurerpan. I'eomeTpuyeckuid CMbICI HMHTETpasia. Beluucienue onpenenéHHoro
uHTerpana no gopmyne Herotona-Jlelibnuua.

[IpumeHeHne HHTErpana Mg HaXOXKACHUS IUIOMIANEH IUIOCKUX QUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepsr  pemieanit  auddepeHIMaNbHBIX  ypaBHCHHM. MaremaTuueckoe
MOJICTIUPOBAaHUE PEAIbHBIX NIPOLIECCOB C IIOMOLIBIO U (EepeHIIMATBHBIX YPABHCHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMU OO0Y4YaIOIIErocss KaKk aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCHUUCKOIro O0IIEeCTBa, NPEICTABICHUE O MaTEMATHYECKHUX
OCHOBaX  (pYHKIIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SABJICHHUH, TMIpOLECTYp
IpaXKJaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJICHCTBOBATD
C COIMMATLHBIMU HHCTUTYTAMH B COOTBETCTBUH € UX (PYHKITUSIMH U HAa3HAUYCHUEM;

2) IaTPUOTHYECKOTO BOCITUTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON WICHTUYHOCTH, YBAXEHHUS K
MPOIJIOMY M HACTOSIIIEMY POCCUHUCKOW MaTEeMaTHKH, IICHHOCTHOC OTHOIICHHE K
JOCTH)KCHUAM POCCHUCKMX MAaTEMAaTUKOB M POCCHUCKOM MAaTEMaTUYECKOW IIKOJIBI,
WCIOJIb30BAaHUE D3THX JOCTMKEHUH B JpPYIrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMC JYXOBHBIX IICHHOCTCH POCCHUHCKOrO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBCHHOTO CO3HAHUSI, JTHYCCKOTO IOBCACHHS, CBSI3aHHOTO C MPAKTHUYCCKUM
MPUMEHEHUEM JTOCTHXKEHUN HAYKW WU JIEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JTUYHOIO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYYILETO;

4) 3¢TeTHYe€CKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs JCTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1ay, PEIICHH, pacCy ACHUN, BOCOPUUMUYHBOCTb K
MaTEeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA;

5) pu3nUeCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh YMCHUSI IPUMCHATH MATCMATUYCCKUC 3HAHUS B MHTEPECax
3I0pOBOTO M Oe30macHoro odpasza JKHU3HH, OTBCTCTBCHHOC OTHOIIICHHEC K CBOEMY
30pOBBIO (3I0POBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXA,
peryisipHas (HU3MYecKas AaKTUBHOCTB), (DU3UYECKOE COBEPIICHCTBOBAHME TPH
3aHSITUAX CIIOPTUBHO-03/I0POBUTEIBHOMN ACATEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH TPYAOIO0US, HHTEPEC K PA3IUIHbIM
chepam mnpodecCUOHANTBHON JIEITEIBHOCTH, CBS3aHHBIM C MaTEMaTHUKOW U €
MPUWIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oyaylied mnpodeccuun u
peanu30BBIBATE COOCTBEHHBIE JXKM3HEHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTIKEHUU BCEH JKU3HH,
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FOTOBHOCTh K aKTUBHOMY YYacCTHIO B  PCIICHUH IPaKTUYCCKUX  3a7ad
MaTeMaTUYECKOU HAMpaBIECHHOCTH;

7) 3KOJIOTHYe€CKOTr0 BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYCCKOM  KYJIBTYpHI, TMOHHUMAHHUC  BIHUSHUSA
COITHATILHO-DPKOHOMHUYECKUX IIPOIICCCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM
Cpelbl, 0OCO3HAHUE TTIO0ATLHOTO XapakTepa IKOJOTHUECKUX TPOOIeM, OpHUEeHTAlMS Ha
MPUMEHEHNE MaTeMaTHUYCCKUX 3HAHWM ISl PEIICHUS 3a/1ad B 00IaCTH OKPYKarOIIei
Cpenbl, IJIaHUPOBAHME TOCTYNMKOB M OLEHKM WX BO3MOXHBIX IOCHEACTBUN AJis
OKpY’Karolieh cpebl;

8) HeHHOCTH HAYYHOIr0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OONIECTBEHHOU MPAKTHKH, TOHUMAHUE MATEMaTHYECKOM
HayKH Kak cdepbl YCIOBEUCCKON JCATECIBHOCTH, ITANoOB ¢¢ pa3BUTUS M 3HAUUMOCTU
JUISL Pa3BUTHUS ITUBWIM3AIMH, OBJIAJICHUC SI3bIKOM MAaTCMATHKA W MaTeMaTH4YCCKOM
KYJIbTYPOH KaK CpPC/ICTBOM II03HAHHUS MUPA, TOTOBHOCTh OCYIIICCTBIISITH IIPOCKTHYIO U
HCCNEIOBATENbCKYIO JEATEIbHOCTh MHAUBUIYAIbHO U B IPYIINE.

METANIPEIMETHBIE PE3YJIbTATDBI

IHo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIC 1eiiCTBUASA

ba3oBble JJornuyeckue a1ecTBHUA:

BBISIBJISIT M XapaKTEpPU30BaTh CYILIECTBEHHbIE [PU3HAKK MAaTEMaTHYECKHUX
O0BEKTOB, IOHATUM, OTHOIIEHUN MEXKTY MOHSATUAMU, GOPMYJIUPOBATH ONMPEACIICHUS
MOHSATUM, YCTAaHABAUBATH CYIIECTBEHHBIN MPU3HAK KJIACCUPUKAIIUU, OCHOBAHUSI JJIsI
00001IICHNS ¥ CPAaBHCHHUSI, KPUTCPUH TIPOBOIUMOTO aHAIIH3A;

BOCIIPUHUMATh, dbopmynpoBath 51 IpcoOpPa3oBLIBAThH CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPULIATEIbHbIE, EAMHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHS B
daxkTax, JAaHHBIX, HAOIIOJICHUSIX W YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

JIeJIaTh  BBIBOJBL C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUM
(OpsiMble M OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPEI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHHUS U BHIBOIBI;

BEIOMpATh Cmoco0 pemeHus y4eOHOW 3amauu  (CpaBHUBATHh  HECKOIBKO
BApUAHTOB PEIIEHUA, BRIOUPATh HauboJee MOIXOSMINN ¢ Y4ETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eHCTBUA:

HCMOJIB30BaTh BOMPOCHI KAaK MCCIEIOBATEAbCKAN HWHCTPYMEHT TIO3HAHUS,
dbopMynaupoBaTh BOITPOCHI, buKcHpyronme IPOTUBOPEUHE, npobiemy,
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yCTaHaBIMBATh HCKOMOE H JaHHOE, (OPMUPOBATh TUIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULIMI0, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIM SKCIIEPUMEHT, UCCIEAOBAHKE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYecKoro OOBEKTa, SIBJICHHS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIYy 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

caMocCTosTeNbHO (hopMynHpoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJibTaTam
OpOBEAEHHOTO  HAOMIONEHHWs,  HCCIEJOBaHMs,  OLEHHBaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKKe BBIJIBUTATh
MIPEIIIOIOAKEHHUS O €TO PA3BUTHH B HOBBIX YCIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBJIATH ACPUUHATHI WHGOPMALMK, AAHHBIX, HEOOXOAMMBIX A OTBETa Ha
BOIIPOC U JJIS PEILICHUS 3a/1a4ul;

BBIOMpATh MH(POPMAIMIO W3 UCTOYHHKOB PAIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTCMATU3UPOBATh U HHTCPIIPETUPOBATH MH(MOPMAIINIO PA3TUIHBIX BUJIOB U (pOpM
MIPEACTABIICHNUS;

CTPYKTYPHPOBATh HMH(POPMALHIO, MPEACTABIATH €€ B pa3iuyHbIX (opmax,
WJUTFOCTPUPOBATH TpaHuecKy;

OLICHUBATh HaJIEKHOCTD nHbopman 1o CaMOCTOSITEJILHO
chOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbIE YHHBepPcaJbHbIE Y4eOHbIe JeHCTBUS

Ob1enne:

BOCIIPUHUMATL U (POPMYITHUPOBATH CYXKJCHUS B COOTBETCTBHH C YCIOBUSMH U
IeIMHU OOIIEHNS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX H
IIUCBbMCHHBIX ~ TCKCTaX, JIaBaTh MOSICHEHWS TI0 XOJy PCIHICHUS  3ajadyH,
KOMMCHTHPOBATH MOJYYCHHBIN PE3YyJIbTAT;

B XOJi¢ OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIESCTBY OOCYXIAaCMOH TEMBI,
MPOoOIeMBI, periaeMoil 3a/1auu, BRICKA3bIBATh HJICH, HAIICJIICHHBIC HA TIOUCK PEIICHMSI,
COMOCTABIIATh CBOU CYXKACHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTA,
OOHapyKUBaTh pa3IM4MC M CXOJCTBO IIO3MIMH, B KOPPSKTHOH ¢opme
dhopMyIIMpOBATH Pa3HOTIIACHS, CBOH BO3PAKCHHS;

MPEACTABNIATh PE3YNbTaThl PEIICHUS 3aJlaud, SKCTIEPUMEHTa, HCCISIOBaHMS,
MPOEKTa, CaMOCTOATEILHO BHIOMpATh (OpMaAT BBICTYIUIEHUS C YYETOM 3ajad
MIPE3EHTAIINHA U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1€/ CTBUS
Camoopranusanus:
COCTaBJISATh TJIaH, AITOPUTM pELICHUs 3aj/laud, BhIOUpPATh CIOCOO pEIleHUs C
y4ETOM WMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIHH.
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CaMOKOHTPOJIb, IMOLMOHAJIbHbIM HHTEJJICKT:

BIIAJICTh HABBIKAMH TIO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, HMX PE3yJbTaTOB, BJIAAECTh CIOCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIlECCa W pe3yJibTaTa PEIICHUS MaTeMaTHYeCKOM
3a/1a4y;

NPEABUNIETh TPYAHOCTH, KOTOPLIE MOTYT BO3HUKHYTHb MpH PEIICHUU 3a/ayu,
BHOCHUTH KOPPEKTHBBI B JICSITCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYAHOCTEHH;

OIICHUBATh COOTBETCTBUEC PE3YJIbTATA IICIH U YCIOBHUSAM, OOBACHATH MPUUYUHbI
JIOCTHOKCHUSI WIIM HEJIOCTHXKCHHS PE3yJIbTaTOB JICATCIBHOCTH, HAXOJUTH OIIHOKY,
JaBaTh OLUEHKY NPUOOPETEHHOMY OMbITY.

CoBMecTHasi 1eATEJIbHOCTD:

MIOHUMATh W HCIOJIb30BAaTh IMPEUMYIIECTBA KOMAH/IHOW W WHIUBHIYaJIBHOU
paboThI IPH PEHICHUH y4COHBIX 3aj1a4, TPUHUMATH 11CIIh COBMECTHOM JICATCIBHOCTH,
IJIAaHUPOBATh OPTAHMU3AIUI0O COBMECTHOW pPabOThI, pacmpencisaTh BHIBI padoT,
JIOTOBapUBaTLCS, OOCYXIaTh MPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIOACH;

y4acTBOBaTh B TPYHIOBBIX ¢opmax padoThl (00CYXKIACHUS, OOMCH MHCHHM,
«MO3TOBBIC TITYPMbD» M MHBIC), BHIIIOJIHATH CBOIO YaCTh PabOThl M KOOPAHMHUPOBATH
CBOM JACHCTBUSA C IPYTMMH YJIE€HAMU KOMAaH/Ibl, OLICHMBATh Kau€CTBO CBOETO BKJIAJA B
o0ImMii  MOpPOAYKT MO  KputepusMm,  ChHOPMYJIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJCHUCTBUA.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kjgacce oOyYarOIIMMCS IIOIYYUT CICIYIOIINC
MPEAMETHBIE PE3YJIbTaThl MO OTJACABHBIM TeMaM padouei MmporpaMmbl y4eOHOIrO
Kypca «AnreOpa v Hauajia MaTeMaTHYECKOTO aHATIU3a:

Yucsaa v BBIMMCJICHUA:

CBOOOJHO OICPHPOBATh IIOHATHSAMH: PaAIMOHAJIBHOC YHCIO, OCCKOHCYHAS
IepUOANYCCKasi  ApoOb, MPOLCHTBHI, HMPPANHOHAIBHOC  YHCIO, MHOXCCTBA
pallMOHANIBHBIX U JEHUCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBLHOTO YUCA,;

MPUMEHSTh JPOOU U MPOLEHTHI JJIsl PEIICHUs IPUKIAJAHBIX 3a/1ad U3 pa3IuUHbIX
OTpacier 3HaHWU U PEaJbHON JKU3HU;

MPUMEHATh NPUONMKEHHBIC BBIYMCICHUS, TIpaBUia OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3y/ibTaTa BbIUYMCICHHU;

CBOOO/IHO OMEPUPOBATh TOHATHEM: CTENEeHb ¢ I[IEJIbIM  IOKa3aTeseM,
HCIOJIB30BaTh MOAXO/AIIYI0 (GOpMY 3aMUCH JEHUCTBUTENBHBIX YUCE JJISI PEIIeHUs
MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHBIX;

CBOOOJHO OTMEpPHUPOBATh MOHATHUEM: apUPMETHUECKUN KOpPEHb HATYPaITbHOU
CTEICHH;
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CBOOOJIHO OIEPUPOBATh MOHATUEM: CTEIICHD C PAIHOHAIBHBIM [10Ka3aTEIIEM;

cBOOOAHO OMEPUPOBATh MOHATHSIMH: JOrapudm 4YHCIa, AECATUYHBIE W
HaTypaJIbHbIE JIOTAPUPMBL;

CBOOOJIHO ONEPUPOBATH IOHATHUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YHCJIOBOTO apTyMCEHTA;

OTEPUPOBATH TMOHATHAMH: apKCHHYC, APKKOCHHYC M apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHus H HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH IOHATUSAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCWIBHBIE HEPaBEHCTBA,;

OPUMEHATH pPA3NIUYHbIE METOABl PELICHUS palUoOHAIBHBIX W APOOHO-
palMoHaNbHBIX  YPaBHEHWM, TPUMEHATb METOA WHTEPBAIOB IS  PEIICHUA
HEPABEHCTB;

CBOOOJIHO OIICPUPOBATh MOHITHAMH: MHOTOWICH OT OJHOH II€PEMEHHOM,
MHOT'OYJIEH € LEJIbIMU KO3(pPHIMEHTaMU, KOPHH MHOI'OYJIEHA, IIPUMEHSTH JICJICHUE
MHOTOUJIeHa Ha MHOTOWIEH C OCTaTkoM, Teopemy besy u Teopemy Buera ans
peleHus 3a1aq;

cBOOOJIHO OIIEPUPOBATh MOHITHIMH: CUCTEMA JIMHEHHBIX YPaBHCHUN, MaTpUlia,
OIIPEACIUTENIb MATPULBl 2 X 2 W €ro IreOMETPUYECKUI CMBICI, HCIIOJIb30BaTh
CBOMCTBAa oOmpeaenutens 2 X 2 aus BBIYUCICHUS €ro 3HAYCHUS, IPUMEHSTH
ONPEACTUTENIN JUIS PEIICHUsS CHUCTEMBI JHHEHHBIX YpaBHEHWM, MOAETUPOBATH
peasibHble CUTYallMd C TMOMOUIBI0 CHCTEMbl JMHEHHBIX ypaBHEHUH, HCCIEN0BATh
IIOCTPOCHHBIE MOJICIH C IIOMOINBIO MAaTPULl U OIPEICIUTEIICH, HHTEPIPETUPOBATD
HOJIyYCHHBIN PE3yJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUA € KOpPHAMH A IpeoOdpa3zoBaHuUs
BBIPAKEHHU;

BBIIOJIHATH 1IPEOOPA30BaHMs UMCIIOBBIX BBIPAKEHHUH, COAEpPKAIIUX CTEIICHU C
palMOHaIBHBIM 1I0Ka3aTEIICM;

MCITI0JIB30BaTh CBOMCTBA JIOTapu(PMOB I IpeoOpa3zoBaHus JTOrapuhMUICCKIX
BBIPAKEHHU;

cBOOOMHO OMEpPUPOBATh MOHITHSIMH: HPpPALMOHAIBHBIC, TOKAa3aTelbHbIE U
Jorapu(pMUUECKUE YPaBHEHUS, HAXOJUTh UX PEIICHUS C [IOMOILIBI0 PaBHOCHIIBHBIX
HIEPEX0JI0B HJIM OCYILIECTBIISIS IIPOBEPKY KOPHEN;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHYECKHE (PopMymbl s MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUIA;

cBOOO/IHO  OMEpUpPOBATh  TIOHATHEM: TPUTOHOMETPHYECKOE  YpaBHEHHE,
OPUMEHATh  HeoOXoAaumble  (GOpMynBl AN PEUICHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICTTUPOBATh pealbHbIE CHTYalldd Ha fA3bIKe aireOpbl, COCTaBIATH
BEIpQXXEHUS, YpaBHEHHUS, HEPABEHCTBAa 110 YCIOBUIO 3a/ayd, WCCIEA0BATh
NOCTPOCHHBIE MOJENU C UCTIONIB30BAHUEM arapara anreopsl.
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DyHKUUH U TPaPUKHU:

cBOOOAHO ONEpPUPOBATh MOHATHUAMHU: (DYHKUHA, CHOCOOBI 3aaHus (PYHKIHH,
B3aMMHO 00paTHbIe (YYHKIIHH, KOMIO3UINSA (HYHKINH, TpaduK QYHKIIHH, BBITIOTHSATH
aJIEeMEHTapHbIC IIpeoOpa3zoBaHus rpauKoB HYyHKIIHIA,

CBOOOJHO OICPUPOBATH IMOHATHUSIMHU: OOJACTH OMNPEACICHUS U MHOKECTBO
3HaUYCHUH (PYHKIMH, HYH PYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHbIE (YHKIINH,
nepuouyYecKne (DyHKIIMH, MPOMEXYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMyMBI U
MUHUMYMBI (GYHKIHM, HauOoJybllice W HaWMCEHbIIee 3HaueHHE (GYHKIMM Ha
MTPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHSATHSAMHU: CTeNeHHas (PYHKIMS ¢ HATypadbHBIM H
LENbIM TOKa3aTeneM, Ipauk cTeneHno (YHKUMH C HaTypalbHBIM M LEIbIM
moKasaresieM, TpadUuK KOpHA N-of CTeleHW Kak (YyHKIUU OOpaTHOM CTENCHU C
HATypaJbHBIM MOKA3aTEIICM;

OICpUPOBATh IOHATUSAMU: JIMHCHHAS, KBaJApaTU4YHAS U JIPOOHO-TTMHCHHAS
(YHKIUH, BBITIOJHATE 3JIEMEHTAPHOE MCCIIEAOBAHNE U IOCTPOECHUE UX TPadUKOB;

cBOOOMHO OINEpPUpPOBaTh IMOHATUSAMHU: TIOKa3aTeNbHass W Jorapudmuueckas
(GyHKIIMH, HX CBOMCTBA W TpaduKH, HCIOJIb30BaTh MX TpaduKkH IS PEHICHUS
YpPaBHCHUM;

cBOOOJHO OMEpUPOBATh MOHATHUSMU: TPUTOHOMETPHUYECKas OKPYXHOCTB,
OTpeieNIeHHe TPUTOHOMETPHUECKUX (PYHKITUI YUCIOBOTO apryMEHTa;

UCMONL30BaTh rpaduku  (QyHKUMA JJIsI  MCCIIEIOBaHUS  IMPOLECCOB U
3aBUCUMOCTCH TIPU PCUICHWUW 3a]1a4 W3 JIPYTUX Y4YCOHBIX MPEIMETOB M PEabHOU
YKU3HH, BBIpAXKATh (POPMYIIaMH 3aBUCUMOCTH MCKIY BEIIMUNHAMU;

Hauajia MaTeMaTH4eCcKoro aHajm3a:

cBOOOJHO OMEPUPOBATH MOHATHAMH: apupMeTHYecKass U TeOMEeTpUUYECKas
nporpeccusi, 0CCKOHCYHO YOBIBAONIAsi TCOMETPUUCCKAsI TPOTPECCHsl, JIMHCHHBIN U
IKCIIOHCHITUAIILHBIN POCT, (pOpMylia CIIOKHBIX MPOICHTOB, HMETh MPCIACTABICHUE O
KOHCTaHTC;

WCTIONIb30BaTh TPOTPECCUH IS peUIeHUs] pealbHbIX 3a4ad MPUKIIATHOTO
XapakTepa,;

CcBOOOJIHO OIIEPUPOBATH IMOHATHSAMH: IOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/IaHus
HIOCJICI0BATEIIBHOCTEH, MOHOTOHHBIE K  OTPAaHUYEHHBIC I10CJICIOBATEIILHOCTH,
MOHMMATh OCHOBBI 3apO’K/ICHUS MaTEMaTHYECKOTO aHau3a KaK aHaan3a OECKOHEYHO
MaJIbIX;

CBOOOTHO OTIEPHPOBATH MOHITHSIMHU: HETIPEPHIBHbIC (DYHKIMM, TOUKH pa3phbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITHH;

CBOOOJHO OIEPUPOBATH TOHATHEM: (PYHKIWSA, HEMPEpPhIBHAS Ha OTpPE3KeE,
MPUMEHATH CBONUCTBA HETIPEPHIBHBIX (DYHKITAHN JUIS pEIICHUS 3a/1a4;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TIEPBasi U BTOpas MPOU3BOIHBIC (HYHKITHH,
KacarenbHas K Tpaduky QyHKIMY;
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BBIYUCISITh INIPOU3BOJIHBIC CYMMBI, IPOW3BEJICHHS, YACTHOIO W KOMIIO3UIIWU
NBYX (pyHKITUH, 3HATH TPOU3BOAHBIC MIEMEHTAPHBIX (PYHKITHI;

MCIIOJIB30BaTh TEOMETPHUECKUH U (U3HUECKUH CMBICT TPOU3BOAHOU IS
pelIeHns 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUIMU: MHOKECTBO, ONEPALIMK HAJl MHOKECTBAMU;

WCMOJI30BaTh TEOPETUKO-MHOXKECTBEHHBIA aImapar Ajis ONMCAHHS PEalbHBIX
MPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh TNOHATHUSMHU: OIpEAC/iCHUE, TeopeMa, YpaBHCHHUC-
CJIC/ICTBHC, CBOHCTBO MaTeMaTHUYECKOTrO OOBEKTa, J0KAa3aTCIbCTBO, PABHOCHIIBHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy o6ydenuss B 11 Kjacce oOy4arOnIuiics TOJYYHUT CIICAYIONIHE
MIPEAMETHBIC PE3yJbTaThl MO OTACIBHBIM TeMaM paboucit MporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Ha4ajila MAaTCMaTUYCCKOTO aHATH3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJ/IHO OIEpPUPOBATH MOHATUSMH: HATYPaJIbHOE U 1IE0E€ YUCIIO, MHOXKECTBA
HATYpPaJIbHBIX W LEJBIX YUCEI, WCIOJIb30BaTh MPU3HAKU JEIUMOCTH LEJBIX YHCEN,
HOJ/I u HOK nHarypaiibHBIX 4uCENl JUIsi PELICHUs 3a7a4y, [IPUMEHSATH AJITOPUTM
EBxnuna;

CBOOOJIHO OMEPUPOBATH IMOHATHEM OCTaTKa MO MOJYJII0, 3aMKUChIBaTh
HATYpaJIbHbIE YUCIA B PA3JIUYHBIX TO3UIIMOHHBIX CHCTEMAX CUHUCIICHUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSAMU: KOMIUIEKCHOE UYHCJIO W MHOXKECTBO
KOMITJICKCHBIX YHCCJI, TPCJCTABIATh KOMIUICKCHBIC YHCJIa B aJreOpanvuccKod H
TPUTOHOMCTPUYCCKON (POpME, BBHITIOJIHATH apU(PMETHUCCKUC ONCPALMA C HUMH H
n300paxxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBuenus U HepaBeHCTBA:

CBOOOJIHO OIICPUPOBATH TOHATHSMH: HPPAIMOHAIIBHBIC, ITOKA3aTCIBHBIC U
norapu(MHUUCCKHEC HEPABCHCTBA, HAXOAUTDh WX PCHICHUS C TIOMOIIBI0 PABHOCHIIBHBIX
IIEPEXO/I0B;

OCYILECTBIISITE OTOOP KOpPHEN MPHU PENIEHUN TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO  OMEpPUPOBATh TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMCHATH  HCoOXxoaumbic  GOpMYJbI  JUIsl  PCIICHUS ~ OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUH U
HEpPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI U CUCTEMBI-CIIC/ICTBUSA, HAXOJUTH PEIICHUS
CUCTEMBI U COBOKYMHOCTEH pPalMOHAIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTENIbHBIX U
Jorapu()MUUECKNX YPaBHEHUH 1 HEPABEHCTB;

pemiaTh panroHaNbHbIC, UPPAMOHATIBLHBIC, TOKA3aTEIbHBIC, JOTapU(PMUIECKHE
M TPUTOHOMETPUUYECKHE YPABHEHHSI U HEPABEHCTBA, COJCPXKAIIUEC MOIYIH H
MapaMeTPHI;
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IPUMCHATh IpaUuecKUe METOJbl JIJIsl pEeUICHHs YpaBHEHHII U HEPAaBEHCTB, a
TaKKe 3aja4 ¢ mapaMeTpamu;

MOJETUPOBATh pealbHble CHTyalldd Ha fA3bIKE anreOpbl, COCTaBIAThH
BBIPAKCHUS, YpaBHCHHS, HEPABEHCTBA M HX CHCTEMBI I10 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C UCIOJIB30BAaHUEM alapaTa aireOpsl,
WHTEPIPETUPOBATH MOJTYYECHHBIN pe3yIbTaT.

DOyHkuHMU U rpapuku:

CTPOUTH TpadUKU KOMIIO3MLIMKM (PYHKIHA C TIOMOIIBIO 3JIEMEHTapHOIro
UCCJIEIOBAHMS U CBOICTB KOMIIO3HULIUY ABYX (PYHKITHIA;

CTPOUTHh F€OMETPUYECKHE 00pa3bl ypaBHEHUI M HEPaBEHCTB HA KOOPJIUHATHOU
TJIOCKOCTH;

cBOOOIHO OMEPUPOBATH MOHATHAMU: TPAGYUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA;

OPUMCHATh (PYHKIMM [ MOJACIUPOBAHUS M HCCICHOBAHUSA PpEaIbHBIX
IIPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHAJIM3a:

MCTOJIb30BaTh MPOU3BOAHYIO AJI UCCIIE0BaHUS (DYHKIMH HA MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOAUTh HAWOOJIbIIEE M HAUMEHBIICE 3HAYCHUA (PYHKIMHM HEIPEPHIBHOW Ha
OTPE3KE;

UCTOJNB30BaTh MPOW3BOJHYIO JJIi HAaXOXKIACHHWS HAWIy4dllero pemieHus B
NPUKIATHBIX, B TOM YHCJIE COLMATbHO-OKOHOMUYECKHX, 3a/avax, A ONpeaeeHUs
CKOPOCTH W yCKOpPEHUS Tpoliecca, 3aJaHHoro hopmynol nim rpaguxom;

cBOOOJIHO OIIEPUPOBATH NOHITHIMHU: IIEPBOOOPa3Has, ONIPEACIEHHBIA HHTErpal,
HaXOAHUTh II€PBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIMH W BBIYKCIATH HHTErpajl 10
dhopmyne HeroToHa-JleiiOHu1Ia;

HAXOAHTh MJIOLIAAH IIOCKUX GUTYp U 00BEMBI TENT ¢ IOMOIIBIO MHTETPaa;

UMETh TIPEJCTABICHUE O MAaTEMaTHYCCKOM MOJCIMPOBAHUM HA IPUMEpPE
coctaBiicHus U PepeHITNATBHBIX YPAaBHCHUMN;

pelarh NPUKIATHBIC 33Ja4d, B TOM YHCJIC COLMAIbHO-3KOHOMHYECKOIO H
($u3MUECKOTo XapakTepa, CpeICTBAMH MAaTEMaTHYECKOTO aHaTH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Koan4ecrso 1acos JJIEeKTPOHHbBIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
n/m NpOrpaMMbl Bcero Konrpoensie | Ilpaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
MHoXecTBO eHCTBUTENBHBIX YHCEI.
) MHorouneHnsl. PanmoHansHble ypaBHEHHS U 24 )
HepaBeHCcTBa. CHCTEMBI TMHEHHBIX
YpaBHEHUH
) Oynkuuu U rpadpuku. CreneHHas GyHKIHS ¢ 12 )
LENTBIM MTOoKa3aTeNeM
3 ApudMeTnieckniit KOpeHb N-0M CTENeHHU. 15 )
HppaumoHalbHble ypaBHEHUS
4 Iloka3zaTtensHasa pyHkims. [lokasarensHble 10 )
YpaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 13 )
Jlorapudgmuueckue ypaBHeHU
6 Tpuronomerpuieckue BeIpaKeHHUs U ” )
YpaBHEHUS
[locmenoBaTeNbHOCTH U IIPOTPECCHH 10 1
HenpepeiBable GpyHkiun. [IponszBoanas 20 1
9 IloBTOpenue, 0600IIEHNE, CHCTEMATH3AIIS 5 )
3HaHWH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KIIACC

Koau4vecTBo yacos JJIEeKTPOHHbBIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
n/m NPOrpamMMel Bcero Konrpoabrvte | Hpaxririeckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
) Uccnenoanne GpyHKIMHA ¢ TOMOIIBIO ” )
IPOU3BOAHOM
2 [lepBooOpazHas U UHTErpal 12 1
3 I'padpyku TpHroHOMETpHUECKIX (HYHKIIMH. 14 )
Tpuronomerpuieckre HepaBeHCTBA
4 HppaumoHalbHble, TOKa3aTeNbHbBIE U 24 )
JorapupMHUecCKie HEPaBEHCTBA
KowMrnekcHele uncna 10 1
HatypanbHble u Lensle yncna 10 1
CuHcTeMBl pallMOHATBHBIX, HPPAllMOHATBHBIX
7 MoKa3aTeIbHBIX U JTOTapU(PMUIECKUX 12 1
YpaBHEHUH
8 3anaun ¢ mapaMeTpamMu 16 1
9 IToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIS 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
Koau4vecTBo wacos JJIEeKTPOHHBIE
Ne Hara nHu¢ppoBbIe
Tema ypoka Kontpoabnbie | IlpakTuveckue
n/m Bcero u3y4veHusi | oOpa3zoBaTeJbHbIE
padoThI padoThI
pecypchl
) MHoXecTBO, OTepallui HaJ )
MHOXECTBaMH M UX CBOMCTBA
2 Juarpammel Diinepa-BeHnHa 1

[IpyMeHeHne TeOpeTHKO-
3 MHOKECTBEHHOTIO arrapara s 1
pelieHus 3a1a4

ParonansHEIe YHCIa.
OOBIKHOBEHHEIE U ECATHYHBIE
OpoOu, MPOIEHTHI, OeCKOHEUHBIE
nepHoInIecKue ApooH

ParonanpHEIE YHCIIA.
OOBIKHOBEHHEIE U IECATHIHBIE
OpoOHu, MPOIEHTHI, OeCKOHEUHBIE
nepHoInIecKue Apoou

[Ipumenenue apobdeit n
6 MPOLIEHTOB ISl PEILIEHUS 1
MPUKJIaTHBIX 3a7a4

[Ipumenenue apodeit n
7 MPOLIEHTOB ISl PEILIEHUS 1
MPUKJIaTHBIX 3a7a4

JlelicTBUTEIbHEIC YHCIIA.
8 PammmonantHEIe 1 1
UppaloHaIbHbIC YHCa
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ApudmeTHuecKue oneparun c
NEeUCTBUTENBHBIMH YHCIAMHU

10

Mopnyne nefiCTBUTENBHOTO YHCIIa
H eT0 CBOHCTBa

11

[IpubmmkEHHbBIE BRIUNCICHUS,
MpaByJia OKPYTIEHUS, TPUKHIKA
1 OlLIeHKa pe3yJbTaTa
BBIYHCIICHHI

12

OCHOBHBIE METO/IBI pEIIECHHS
HENbIX U JPOOHO-PALMOHATBEHBIX
ypaBHEHHUH U HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIISCHHS
HENbIX U JPOOHO-PALMOHATBEHBIX
ypaBHEHHUH U HEPABEHCTB

14

OCHOBHBIE METO/IBI pEIISCHHS
HENBIX U APOOHO-PALIMOHATBHBIX
ypaBHEHHUH U HEPABEHCTB

15

MHorouneHrs! oT ogHOH
nepeMeHHOH. [[enenue
MHOTO4JIEHa Ha MHOTOUJIEH €
octratkoM. Teopema besy

16

MHoro4ieHs! ¢ HeNTbIMHA
koadppunmentamu. Teopema
Buera

17

Permrenne cucteM TUHEHHBIX
YpaBHEHUH

18

Permrenne cucteM MUHEHHBIX
YpaBHEHUH

19

MaTtpuiia cicTeMbl THHEHHBIX
ypaBHeHUH. OnpeaennTensb
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MaTpHULEI 2X2, ero
reoMeTpHUIEeCKU CMBICT U
CBOMCTBA; BEIYHCIIEHHE €TI0
3HAYEeHHUSA

20

OnpenenuTtens MaTPHIBI 2X2,
€ro reoOMeTpHUIeCcKil CMBICT U
CBOMCTBA; BEIYHCIIEHHE €TI0
3HAYEeHHUSA

21

[IpuMeHeHHe onpeaenuTens sl
peLIeHNs CUCTEMBI THHEHHBIX
YpaBHEHUH

22

Pemenne npuxiiagHeIX 3a1ad4 ¢
MTOMOILBIO CHCTEMBI JIMHEIHBIX
YpaBHEHUH

23

Permenne nmpuxiiagHeIX 3a1ad4 ¢
MTOMOILIBIO CHCTEMBI JIMHEITHBIX
YpaBHEHUH

24

KonTtponsHas pabora:
"PanMoHanbHbIEe ypaBHEHHS 1
HepaBeHCTBa. CHCTEMBI
JTUHEHHBIX YpaBHEHUH"

25

DyHKIHA, cTOCOOBI 3a1aHuS
¢byHk1y. Bzaumuo obpaTHbie
¢yukin. KoMnosuims GyHkImit

26

I'paduk pyHKIIHN.
DreMeHTapHBIe TPeoOpa3OBAHUSL

rpa¢ukoB GyHKINH

27

Ob6nacTh onpeaeneHus 1
MHOXECTBO 3HaUEHUH (PYHKITHH.
Hynu ¢ynximm. IlpomexyTku
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3HaK ITOCTOAHCTBA

28

YéTHble U HeUETHBIE (PYHKIIHH.
Ilepnonuieckne GyHKINH.
IIpoMeXyTKH MOHOTOHHOCTH

GYHKITIHT

29

MakcuMyMBl 1 MUHUMYMBI
¢yukn. HanGonsitee n
HaMMeHbIIIee 3HaueHne (PyHKIINT
Ha IPOMEXYTKE

30

JIuHeliHad, KBagpaTUYHAS U
OpoOHO-HHeHas HYHKITIT

31

DneMeHTapHOe HCCIeJOBaHUE U
MOCTPOECHHE TPaPHKOB ITHX

byHKIII

32

DneMeHTapHOe HccleJOBaHHE U
MOCTPOECHHE TPaPHKOB ITHX

byHKII

33

CTelleHs ¢ LEIbIM ITOKA3ATEIEM.
bunomMm Hrrotona

34

CTelleHs ¢ LEIBIM ITOKA3ATEIEM.
bunom Hrrotona

35

CrenenHas pyHKIHS ¢
HATypaJIbHBIM U LETBIM
nokazareiieM. E€ cBolicTBa 1

rpaduk

36

KontponsHas pabora:
"CrenenHas ¢pyHkims. Eé
cBOMcTBa U rpaduk”

37

ApudMeTniecknit KOpeHb
HaTypalbHOH CTENIEHH U €T0
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CBOIICTBA

38

ApudMeTniecknit KOpeHb
HaTypalbHOH CTENIEHH U €TO
CBOWCTBa

39

IIpeoOpa3oBaHms YHCITOBBIX
BBIpa)XKEeHUH, coepKalnx
CTENEeHN U KOPHU

40

IIpeoOpa3oBaHus YHCITOBBIX
BBIpa)KEHUH, coepKalnx
CTENEHN U KOPHU

41

IIpeoOpa3oBaHus YHCITOBBIX
BBIpa)KEHUH, coepxKalx
CTENEeHN U KOPHU

42

HppaunoHanbHble ypaBHEHUS.

OCHOBHBIE METO/IBI PELLICHHS
UppalMOHATBHBIX YpaBHEHUH

43

HppauroHanbHble ypaBHEHUS.

OCHOBHBIE METO/IBI PELICHUS
MppalMOHATBHBIX YpaBHEHUH

44

HppaumoHanbHble ypaBHEHUS.

OCHOBHBIE METO/TBI PELLICHUS
MppalMOHATBHBIX YpaBHEHUH

45

PaBHOCHIBHBIE TEpeXObl B
PELICHUH UPPaLMOHATBHBIX
YpaBHEHUH

46

PaBHOCHIBHBIE TEpeXObl B
PELIEHUH UPPaLMOHATBHBIX
YpaBHEHUH

47

PaBHOCHIBLHEIE NIEpEXOoabl B
PELICHNN UpPALTHOHATIBHBIX
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YpaBHEHUH

48

PaBHOCHIBHBIE TEpeXObl B
PELICHUH UPPaLMOHATBHBIX
YpaBHEHUH

49

CpoiicTBa 1 rpaduk KopHs n-oi
CTeNeHU Kak pyHKIMH oOpaTHOI
CTETNEHM ¢ HaTypalbHBIM
nokasareieM

50

CoiicTBa 1 rpaduk KopHs n-oi
CTeNeHU Kak pyHKIMH oOpaTHOI
CTENEHH ¢ HaTypalbHBIM
nokasareieM

51

KonTponbhas pabota: "CpolicTBa
U rpadpuK KOpHA N-0H CTEeTeHH.
UppanunoHansHble ypaBHEHHS "

52

CreneHs ¢ PallMOHAJIILHBIM
ToKa3aTelIeM H e€ CBOMCTBA

53

CreneHs ¢ PallMOHAJILHBIM
ToKa3aTelIeM U e€ CBOMCTBA

54

CreneHs ¢ PallMOHAJILHBIM
ToKa3aTejleM U e€ CBOMCTBA

55

Iloka3zarenbHasd pyHKUMS, €€
CBOMCTBa U Tpaduk

56

Hcnonb3oBanue rpagpuka
(GYHKUMU AT peleHus
YpaBHEHUH

57

Hcnonb3oBanue rpapuka
(YHKLIMU AT pelieHus
YpaBHEHUH

58

IToxazaTenLHEIE YpaBHCHHUA.
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OcHOBHEIE MCTOHbI pCIICHUA
ITOKa3aTCIIBHBIX ypaBHCHI/H\/'I

IToxazaTenLHEIE YpaBHCHHUA.

59 OCHOBHBIE METO/IbI pELICHUS
MoKa3aTeIbHBIX YpaBHEHUH
Iloka3aTenbHble ypaBHEHMS.

60 OCHOBHBIE METO/IbI pELICHUS
MoKa3aTeIbHBIX YpaBHEHUH
KonTtponsHas pabora:

61 "Tloxa3zatenbHas HyHKIMS.
[TokazaTenbHbIC ypaBHEHUA"

6 Jlorapudm uucna. CpoiicTBa
norapudpma

63 Jlorapudm uucna. CpoiicTBa
norapudpma

64 Jlorapudm uucna. CpoiicTBa
norapudpma

65 JlecATHUHBIEC M HATypalbHBIE
norapudmMel

66 JlecaTHUHBIEC M HATypalbHbIE
norapudmMel

67 [IpeoOpazoBaHne BhIpaXeHHH,
COJEPIKALINX JIOTapU(PMEI

68 [IpeoOpazoBaHne BhIpaKeHHH,
COEPKALINX JIOTAaPU(PMEI

69 [IpeoOpazoBaHne BhIpaKeHHH,
COEPIKALINX JIOTAaPU(PMEI

70 Jlorapudmmteckas pyHKIms, €€

CBOMCTBa U Tpaduk
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71

Jlorapudmmieckas pyHkIus, e€
cBoiicTBa M Tpaduk

72

Hcnonb3oBanue rpagpuka
(GYHKUMHT AT peleHus
YpaBHEHUH

73

Hcnonb3oBanue rpagpuka
(GYHKUMHT AT peleHus
YpaBHEHUH

74

Jlorapugmuueckie ypaBHEHUS.
OCHOBHBIE METO/IBI PELICHUS
JorapupMHUECKIX YpaBHEHUH

75

Jlorapudmuueckue ypaBHeHUS.
OCHOBHBIE METO/TBI PELICHUS
JorapuPpMHUECKIX YpaBHEHUH

76

Jlorapugmuueckie ypaBHEHUS.
OCHOBHBIE METO/IBI PELLICHHS
JorapupMHUECKIX YpaBHEHUH

77

PaBHOCHIIBHBIE TEpeXObl B
PELIECHUH JTOTapHPpMHUUECKIX
YpaBHEHUH

78

PaBHOCHIIBHBIE TEpeXObl B
PELIEHUH JTOTapH(PMHUUECKIX
YpaBHEHUH

79

KonTtponsHas pabora:
"Jlorapupmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80

CI/IHYC, KOCHUHYC, TAHI'€HC U
KOTAQHT'CHC YHCIOBOTO apTYMCHTA

81

CI/IHYC, KOCHUHYC, TAHI'€HC U
KOTAQHT'CHC YHUCIOBOTO apTYMCHTA
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82

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIIOBOTO
apryMeHTa

&3

ApKCHHYC, apKKOCHHYC U
apKTaHTe€HC YHCIIOBOTO
apryMeHTa

&4

Tpuronomerpuieckas
OKpYXXHOCTB, OTIpeicTIeHHE
TPUTOHOMETPHUECKUX (PYHKLMH
YHCIOBOTO apryMeHTa

85

Tpuronomerpuieckas
OKpYXXHOCTB, OTpeAcTIeHHE
TPUTOHOMETPHUECKUX (PYHKLIMH
YHCIOBOTO apryMeHTa

86

OCHOBHBIEC TPHTOHOMETPHUECKHE
bopMyITBI

87

OCHOBHBIC TPHTOHOMETPHUECKHE
bopMyITBI

88

OCHOBHBIEC TPHTOHOMETPHUECKHE
bopMyITBI

&9

OCHOBHBIEC TPHTOHOMETPHUECKHE
bopMyITBI

90

[IpeoGpazoBanue
TPUTOHOMETPHUECKUX
BBIpaKECHMI

91

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpaKCHMI

92

[IpeobpazoBanue
TPUTOHOMETPUIESCKUX
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BBIpaKCHMI

93

[IpeoGpazoBanue
TPUTOHOMETPHUECKUX
BBIpaKCHMI

94

Perienne TpuroHoMeTpuUECKIX
YpaBHEHUH

95

Perienne TpuroHoMeTpHUECKIX
YpaBHEHUH

96

Perienne TpuroHoMeTpHUECKIX
YpaBHEHUH

97

Perienne TpuroHoMeTpuuECKIX
YpaBHEHUH

98

Permenne TpuroHoMeTpuueCKIX
YpaBHEHUH

99

Perienne TpuroHoMeTpuUECKIX
YpaBHEHUH

100

Perienne TpuroHoMeTpuUECKIX
YpaBHEHUH

101

KonTtponsHas pabora:
"TpuroHomeTpuieckne
BBIPRKEHUS U
TPUTOHOMETPHUUECKHE
ypaBHEeHUA"

102

ITocnegoBaTeIbHOCTH, CIIOCOOEI
3aJJaHMA ITOCIeN0BaTEIbHOCTEH.
Meton MaTeMaTH4eckoil
WHAYKIHH

103

MoHoTOoHHEBIE H OI'paHUYCHHBIC
IIOCJIICAOBATCIBHOCTH. I/ICTOpI/I}I
aHaIM3a 0eCKOHEYHO MAaJIbIX
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104

ApudmeTnueckas mporpeccus

105

I'eomeTpHueckas mporpeccus

106

beckoneuHo yObIBaroIas
reoMeTpuieckas Iporpeccus

107

CymMa OeckoHeUHO yObIBarolIeH
TeOMETPHYECKOH MPOTPeCcCHH

108

JIMHeHEI 1
SKCTIIOHEHIHANBHEIN pocT. Yucno
e. @opMyIa CIIOKHBIX
MPOLIEHTOB

109

JIMHeHEIN 1
SKCTIIOHEHIHANBHEIN pocT. Hucno
e. @opMyIa CIIOKHBIX
MPOLIEHTOB

110

HcnonezoBanne TIpOTPECCUH IUIA
PEHICHUA pCaJIbHBIX 3a1a4
IIPUKIIATHOTO XapaKTepa

111

KonTponbhas paboTa:
"TlocnenoBaTEMLHOCTH U
nporpeccuu”

112

HenpepbiBHbIE PYHKITUN U UX
CBOICTBA

113

Touka pa3zpbiBa. ACUMIITOTEHI
rpa¢ukoB QyHKINH

114

CaoiicTBa GpyHKIMH
HeTIPEePBIBHBIX Ha OTPE3Ke

115

CpoiicTBa GpyHKIMH
HETIPEPBIBHBIX Ha OTPE3Ke

116

MCTO,Z[ HUHTEPBAJIIOB IJIA pCIICHUA
HEpPaBCHCTB
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MCTO,Z[ HUHTECPBAJIIOB IJIA pCIICHUA

117
HEPaBEHCTB

118 MeTona HHTEPBAIOB [Tl pELLICHHS
HEpaBEHCTB
[IpuMeHeHHEe CBOMCTB

119 HETPEePHIBHBIX (PYHKIMHA AT
peleHns 3a1a4
[IpuMeHeHHEe CBOMCTB

120 HETPEePHIBHBIX (PYHKIMH AT
peleHns 3a1a4

121 IlepBas 1 BTOpas NpOU3BOJHBIE
GyHKITHT

122 OnpeneneHue, reOMETPUHIECKUNA
CMBICIT TIPOU3BOTHON

123 Omnpenenenue, pu3nIecKuit
CMBICIT TIPOU3BOTHON

124 VYpaBHeHHE KacaTelIbHOU K
rpaduKy QyHKIIII

125 VYpaBHeHHE KacaTelIbHOU K
rpaduKy QyHKIII

126 IIpon3BoHBIE DTEMEHTAPHBIX
byHKIII

127 IIpon3BoHBIE TEMEHTAPHBIX
byHKIII
IIpon3sBoHast CyMMBEI,

128 MPOU3BEAEHHUS, YaCTHOTO U
KOMITO3ULINH (PYHKITHH
IIpon3sBoHast CyMMBEI,

129 MPOU3BEEHHUS, YaCTHOTO U

KOMTIO3UINH (PYHKITHH
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[IpousBoaHas CYMMBI,
130 MPOU3BEEHHUS, YaCTHOTO U
KOMTIO3UIINH (pYHKITHH

KonTtponsHas pabora:

131
"[IponzBogHas"

[ToBTOpeHue, 06obIIEHNE,
132 cHUcTeMaTH3AaIHs 3SHAHUH:
"VYpaBHeHus"

[ToBTOpeHue, obobIIEHNE,
133 cHUcTeMaTH3AIHU 3SHAHUH:
"OyHKIHR"

134 Bceepoccniickas mpoepoyuHas
paborTa.

HToroBast KOHTpoJIbHas padoTa.

135 Bceepoccniickas mpoepoyuHas
paborTa.

HToroBast KOHTpoOJIbHas padoTa.

136 [ToBTOpeHme, obobIIEHNE,

CHUCTEMaTHU3al g 3HaHWI

OBIIEE KOJIMYECTBO YACOB

136

10
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11 KIIACC

n/o

Tema ypoka

KoanvyecTBo Yacos

KonTpoabHsble

Bcero
padoTbl

IIpakTH4eckue
padoTbl

Jlara
HU3yveHusi

JJIEeKTPOHHBIE
nu¢ppoBbIe
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHHEe TPOU3BOIHOM K
HcclieIoBaHuIO PYHKINI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHHEe MPOU3BOIHOM K
HccleToBaHuI0 (PYHKINIH Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHHEe TPOU3BOIHON K
HccleToBaHuI0 (PYHKINIH Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHHEe TPOU3BOIHON K
HcclieoBaHuI0 PYHKIMI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHHEe MPOU3BOIHON K
HcclieToBaHuIO (PYHKINI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHHEe TPOU3BOIHON K
ucclieToBaHuI0 (PYHKINIH Ha
MOHOTOHHOCTb U KCTPEMYMBI

HaxoxaeHne HaubombILero u
HalMEHBIIETO 3HaYeHUS
HeTpephIBHON (PYHKLNHU Ha
OTpe3Ke

HaXO)K,Z[CHI/IC HanOOIBIIETO U
HaAaMMCHBIICTO 3HAYCHUA
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HeTpephIBHON (PYHKLINH Ha
OTpe3Ke

HaxoxxaeHne HaubombILero u
HaNMEHBIIEro 3HaYeHUS
HeNpephIBHON (pYHKLINH Ha
OTpe3Ke

10

HaxoxxaeHne HaubombILero u
HaNMEHBIIETO 3HaYEeHUS
HeTpephIBHON (PYHKLNH Ha
OTpe3Ke

11

HaxoxxaeHne HaubombILero u
HalMEHBIIEro 3HaYeHUS
HeTpephIBHON (pYHKLINH Ha
OTpe3Ke

12

HaxoxxaeHne HauOombILero u
HaNMEHBIIETo 3HaYeHUS
HeNpephIBHON (pYHKLNH Ha
OTpe3Ke

13

[IpuMeHeHHEe TPOU3BOAHON
IUTSL HAXOKJCHUS HaWTyqIlIero
peLIeHNs B MPUKIAAHBIX
3ajavax

14

[IpuMeHeHHEe TPOU3BOAHON
IUTSL HAXOKJCHUS HaWTyqIlIero
peLIeHNs B TPUKIAAHBIX
3ajavax

15

[IpuMeHeHHEe TPOU3BOAHON
IUTSL ONIpeIeNIeHUs] CKOPOCTH U
YCKOpEHHs Tpoliecca,
3aJJaHHOTO (popMyNOH WIIH
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rpadpukoM

16

[IpuMeHeHHEe TPOU3BOAHOM
IUTSL ONIpeIeNIeHUs] CKOPOCTH U
YCKOpEHHs Tpoliecca,
3aJJaHHOTO (popMyNOH WIIH
rpadukoM

17

Kommozuius ¢pyHkimit

18

Kommozuius ¢yHkimit

19

Kommozuius ¢yHkimit

20

I'eomeTpuueckue oOpasbl
YpaBHEHUH Ha KOOPIUHATHOM
TUTOCKOCTH

21

I'eomeTpuueckne oOpasbl
ypaBHEHUH Ha KOOPIUHATHON
TUTOCKOCTH

22

KonTponbHas pabora:
"Uccnenoanne GpyHKIMH ¢
MTOMOILIBIO TTPOU3BOAHON"

23

IlepBooGpasHas, OCHOBHOE
CBOMCTBO TIEPBOOOPA3HBIX

24

[TepBooOpaznbie
HIIEMEHTAPHBIX (YHKITHH.
[TpaBnna HaX oK AECHUSA
NepBOOOPA3HBIX

25

[TepBooOpaznbie
HEMEHTAPHBIX (PYHKITHH.
[TpaBnna HaX oK AECHUSL
NepBOOOPA3HBIX

26

Wuterpan. ['eoMeTpruieckuit
CMBICIT HHTETpalia
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27

Brruncnenne onpenenéHHOro
HHTerpana no popmyse
Hrerorona-JleliGuuia

28

Beruncnenue onpenenéHHOro
HHTerpana no popmyse
Hrerorona-JleliGuuia

29

[TpuMeHeHne HHTETpaTa AL
HaXOXICHHS TUTOLIaeH
TUTOCKUX PUTYD

30

[IpMeHeHHe UHTerpata s
HaxO0XJIeHUS 00BLEMOB
TreOMEeTPHUIECKUX Tel

31

[Ipumepsl pereHmit
g depeHInaTbHBIX
YpaBHEHUH

32

[Ipumeps! pereHmit
middepeHInaTbHBIX
YpaBHEHUH

33

MaremaTHueckoe
MOJEIUPOBAHNE PEATBHBIX
MPOLIECCOB C TTOMOIIBIO
g depeHInaTbHBIX
YpaBHEHUH

34

KonTtponsHas pabora:
"IlepBooOpazHas u uHTerpan”

35

Tpuronomerpuieckue
(GbYHKLIMH, X cBOICTBA U

rpaduku

36

Tpuronomerpuieckne
(GYHKLIMH, X cBOICTBA U
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rpaduku

37

Tpuronomerpuyeckne
(GYHKLIMH, X cBOICTBA U

rpaduku

38

Tpuronomerpuyeckue
(GYHKLMH, X cBOICTBA U

rpaduku

39

Tpuronomerpuieckue
(YHKLMH, X cBOICTBA U

rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPHUIESCKUX
YpaBHEHWH C TIOMOIIBIO
TPUTOHOMETPHIECKOH
OKPY)KHOCTH

41

OTt60p KOpHE
TPUTOHOMETPHUIESCKHX
YpaBHEHWH C TIOMOIIBIO
TPUTOHOMETPHIECKOH
OKPYKHOCTH

42

OTt60p KOpHE
TPUTOHOMETPHUIECKHX
YpaBHEHWH C TIOMOIIBIO
TPUTOHOMETPHIECKOH
OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPHIESCKUX
YpaBHEHWH C TIOMOIIBIO
TPUTOHOMETPHIECKOH
OKPYKHOCTH
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44

Permrenne
TPUTOHOMETPHUECKHUX
HEpaBEeHCTB

45

Pemrenne
TPUTOHOMETPHUECKHUX
HEpaBEeHCTB

46

Permtenne
TPUTOHOMETPHUECKHUX
HEpaBEeHCTB

47

Permrenne
TPUTOHOMETPHUECKHUX
HEpaBEeHCTB

48

KontponsHas pabora:
"TI'padpuku
TPUTOHOMETPHUECKUX
bYHKIIMH.
Tpuronomerpuieckue
HepaBeHcTBa"

49

OcHOBHEIE MCTOHbI pCIICHUA
TIOKAa3aTCIILHBIX HEPABCHCTB

50

OcHOBHEIE MCTOHbI pCIICHUA
TIOKAa3aTCIILHBIX HEPABCHCTB

51

OcHOBHEIE MCTOHbI pCIICHUA
TIOKAa3aTCIILHBIX HEPABCHCTB

52

OcHOBHEIE MCTOHbI pCIICHUA
TIOKAa3aTCIILHBIX HEPABCHCTB

53

OCHOBHBIE METO/TBI PELLICHUS
JOrapuPpMUUECKIX
HEpaBEHCTB

54

OcHOBHEIE MCTOHbI pCIICHUA
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JOrapupMHUUECKIX
HEPaBEHCTB

55

OCHOBHBIE METO/IBI PELICHHS
JOrapuPpMHUUECKIX
HEpaBEHCTB

56

OCHOBHBIE METO/TBI PELICHHS
JorapuPpMUUECKIX
HEPaBEHCTB

57

OcHOBHEIE MCTOHbI pCIICHUA
HppaluOHAJILHBIX HCPABCHCTB

58

OcHOBHEIE MCTOHbI pCIICHUA
HppaluOHAJILHBIX HCPABCHCTB

59

OcHOBHEIE MCTOHbI pCIICHUA
HppaluOHAJILHBIX HCPABCHCTB

60

OcHOBHEIE MCTOHbI pCIICHUA
HppaluOHAJILHBIX HCPABCHCTB

61

I'paduueckie MeToIbI
peLeHNs HppallMOHATBHBIX
YpaBHEHUH

62

I'paduueckie MeTOIbI
peLeHNs HppallMOHATBHBIX
YpaBHEHUH

63

I'paduueckie MeToIbI
pelleHNs oKa3aTeNbHBIX
YpaBHEHUH

64

I'paduueckie MeToIBI
pelleHNs ToKa3aTeNbHBIX
HEpaBEHCTB

65

I'paduueckie MeToIbI
peLIeHNS JTOrapHPpMUUECKIX
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YpaBHEHUH

66

I'paduueckie MeToBI
peLIeHNs JTOrapHPpMUUECKIX
HEpaBEHCTB

67

I'paduueckie MeToabI
peLIeHNs JTOrapHPpMUUECKIX
HEPaBEHCTB

68

I'paduueckie MeToabI
pelLleHNs oKa3aTeNbHbIX U
JorapupMHUECKIX YpaBHEHUH

69

I'paduueckie MeToIbI
pelLleHNs oKa3aTeNbHbIX U
JorapupMHUECKIX YpaBHEHUH

70

I'paduueckie MeToaBI
pelLleHNs oKa3aTeNbHbIX U
JorapuPpMHUUECKIX
HEPaBEHCTB

71

I'paduueckie MeToIbI
pelLleHNs oKa3aTeNbHbIX U
JOrapupMUUECKIX
HEpaBEHCTB

72

KontponsHas pabora:
"UppanioHanbHEIE,
noka3aTeJIbHbIE 1
JorapupmMuUecKie
HepaBeHcTBa"

73

KomrrekcHble unca.
Anrebpanveckas u
TpUTOHOMETpHUecKas pOPMBI
3aIACH KOMIUTEKCHOTO HYHCTa
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74

KomrrekcHble unca.
Anrebpanveckas 1
TpUTOHOMETpHUecKas pOpPMBI
3aIIMCH KOMIUTEKCHOTO HYHCTa

75

ApudmeTHuecKue onepauun ¢
KOMILIEKCHBIMH YHCIIAMHU

76

ApudmeTHuecKue oneparum ¢
KOMILIEKCHBIMH YHCIIAMHU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX
YHUCCII Ha KOOPHHHaTHOﬁ
IINIOCKOCTH

78

I/I306pa)KCHI/IC KOMIITICKCHBIX
YHUCCII Ha KOOPHHHaTHOﬁ
IINIOCKOCTH

79

®opmyna Myaspa. Kopau n-
OM CTENEeHH U3 KOMIUIEKCHOTO
qHcia

80

®opmyna Myaspa. Kopan n-
OM CTENEeHN U3 KOMIUIEKCHOTO
qHcia

81

[TpnMeHeHre KOMIUTEKCHBIX
YHCeN TS PEIIeHHS
bU3NUIECKUX U
TeOMETPHYECKHX 3a/1a4

82

KonTponbhas paboTa:
"KoMmmexcHrle uncia”

83

HaTypaJ'IBHLIC U OCIIBIC YHCIIa

84

HaTypaJ'IBHLIC U OCIIBIC YHCIIa

&5

IIpuMeHeHHEe TPU3HAKOB
JOETMMOCTH LENBIX YHCel
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86

IIpuMeHeHHEe TPU3HAKOB
OETMMOCTH LENBIX YHCel

87

IIpuMeHeHHE TPHU3HAKOB
OETUMOCTH LIENTBIX YHCEI:
HOJl n HOK

88

IIpuMeHeHHEe TPHU3HAKOB
JOETUMOCTH LIENTBIX YHCEI:
HOJl n HOK

&9

IIpuMeHeHHEe TPU3HAKOB
OETMMOCTH LIENTBIX YHCEI:
OCTaTKH MO MOAYJTIO

90

IIpuMeHeHHEe TPU3HAKOB
OETMMOCTH LIENBIX YHCEI:
OCTaTKH MO MOAYJTIO

91

IIpuMeHeHNEe TPU3HAKOB
JOETMMOCTH LIENBIX YHCEI:
anroput™ EBxinaa ans
pelLeHns 3a1a4 B LEeTbIX
qHcax

92

KonTponbhas paboTa:
"Teopus uensix uncen"

93

CucteMa M COBOKYITHOCTb
ypaBHEHUH. PaBHOCHITEHEIE
CHCTEMBI i CHCTEMBI-
CIIEACTBUS

94

CucteMa M COBOKYITHOCTb
ypaBHEHUH. PaBHOCHITEHEIE
CHCTEMBI 1 CHCTEMBI-
CIIEACTBUS

95

OcHOBHEIE MCTOHbI pCIICHUA
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CHCTEM U COBOKYITHOCTEH
palMOHATBHBIX YpaBHEHUH

96

OCHOBHBIE METO/IBI PELICHHS
CHCTEM U COBOKYITHOCTEH
MppalMOHATBHBIX YpaBHEHUH

97

OcHOBHEIE MCTOIbI pCIICHUA
CHCTCM U COBOKYHHOCTCﬁ
ITOKa3aTCIIBHBIX ypaBHCHI/Iﬁ

98

OcHOBHEIE MCTOHbI pCIICHUA
CHCTCM U COBOKYHHOCTCﬁ
ITOKa3aTCIIBHBIX ypaBHCHI/Iﬁ

99

OCHOBHBIE METO/TBI PELICHUS
CHCTEM U COBOKYITHOCTEH
JorapuPpMHUECKIX YpaBHEHUH

100

OCHOBHBIE METO/IBI PELLICHUS
CHCTEM U COBOKYITHOCTEH
JorapupMHUECKIX YpaBHEHUH

101

IIpumMeHeHHE cHcTEM K
PELICHUIO MAaTEMAaTHIECKUX
3aja4 M 3aJ1a4 U3 Pa3TUuHbIX
oOacTelt HAyKH U peabHOM
KM3HU, HHTEPIIPETALIS
MOJTYYEHHBIX Pe3yIbTaToOB

102

IIpumMeHeHHE cHcTEM K
PELICHUIO MAaTEMAaTHIECKUX
3aja4 M 3a/lad U3 Pa3TUuHbIX
oOiacTelt HAyKH U peabHOM
KM3HU, HHTEPIIPETALIS
MOJTYYEHHBIX Pe3yIbTaToOB

103

HpI/IMCHCHI/IC HEPaAaBCHCTB K
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PELICHUIO MATEMATHIECKUX
3aja4 M 3aJlad U3 Pa3TUuHbIX
obacTelt HAykH U peabHOI
KM3HU, HHTEPIIPETALIS
MOJTYYEHHBIX Pe3yIbTaToOB

104

KonTponbhas pabota:
"CHcTeMBl palliOHANBHBIX,
HUppalMOHATBLHBIX
TIOKa3aTeJIbHBIX U
norapupMuuecKux
ypaBHEHUH"

105

PaiioHanbHBIe ypaBHEHHUS C
napaMeTpamMu

106

PaiioHanbHBIe HEpaBEHCTBA C
napaMeTpamMu

107

PaiioHallbHBIE CHCTEMBI C
napaMeTpamu

108

HppaunoHaabHble YpaBHEHUS,
HEepaBeHCTBA ¢ MMapaMeTpaMu

109

HppaunoHaabHBIE CHCTEMBI C
napaMeTpamMu

110

ITokazaTenLHEIE YpaBHCHUA,
HEpaBCHCTBA C MapaMETpaMHu

111

Iloka3zaTenbHBIE CHCTEMEI ©
napaMeTpamMu

112

Jlorapudmuueckue
YpaBHEHMs, HEPABEHCTBA C
napaMeTpamMu

113

Jlorapugmuueckie cHCTEMEI ¢
napaMeTpamMu
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114

Tpuronomerpuyeckne
YpaBHEHMS ¢ TapaMeTpaMu

115

Tpuronomerpuyeckne
HEepaBeHCTBA ¢ MTapaMeTpaMu

116

Tpuronomerpuyeckue
CHCTEMBI C TapaMeTpaMu

117

IlocTpoeHue u HccneoBaHNE
MaTeMaTHYECKUX MoJeNen
peanbHBIX CUTYAIHH ¢
MTOMOILIBIO YPaBHEHHUH C
napaMeTpamMu

118

IlocTpoeHue u HccneoBaHNE
MaTeMaTHYECKUX MoJenen
peabHBIX CUTYAIHH ¢
MTOMOILBIO CHCTEM YpaBHEHUH
¢ mapaMeTpaMu

119

IlocTpoeHue U HccneoBaHNE
MaTeMaTHYECKUX MoJeNen
peabHBIX CUTYAIHi ¢
TTOMOILBIO CHCTEM YpaBHEHUH
Cc mapaMeTpaMu

120

KonTponbHas pabdota: "3anaun
¢ mapaMmeTrpaMu”

121

[ToBTOpeHue, 06obIIEHNE,
cHUCTeMaTH3aIUs 3HAHHWH:
"VYpaBHeHus"

122

[ToBTOpenue, obobIIEHNE,
cUCcTeMaTH3aIUs 3HAHWH:
"VYpaBHeHus"

123

[ToBTOpenue, obobIIEHNE,
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crcTeMaTH3alus 3HAHWH:
"VpaBHeHud. CUCTEMBI
ypaBHEHUH"

124

[ToBTOpeHue, 06obIIEHNE,
cUCcTeMaTH3aIUs 3HAHHH:
"HepaBenctpa"

125

[ToBTOpeHue, obobIIEHNE,
cUCcTeMaTH3aIUs 3HAHWH:
"HepaBenctpa"

126

[ToBTOpeHue, obobIIEHNE,
cUCTeMaTH3aIUs 3HAHWH:
"HepaBenctpa"

127

[ToBTOpeHme, 0bobIIEHNE,
cUCTeMaTH3aIUs 3HAHWH:
"IIpon3BoaHas u e€
npuMeHeHue"

128

[ToBTOpeHue, 0bobIIEHNE,
cHUCcTeMaTH3aIUs 3HAHWH:
"IIpon3BoagHas u e€
npuMeHeHue"

129

[ToBTOpenue, obobIIEHNE,
cUCcTeMaTH3aIUs 3HAHWH:
"[Ipon3BoaHas u e€
npuMeHeHue"

130

[ToBTOpeHue, 06obIIEHNE,
crcTeMaTH3alMs 3HAHWH:
"UnTerpain u ero
npuMeHeHue"

131

[ToBTOpenue, obobIIEHNE,
CHUCTEMATU3AIM 3HAHMIH:
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1" CDYHK]_[I/H/I 1"

[ToBTOpenue, 06obIIEHNE,

132 cHUcTeMaTH3AIHU 3SHAHUH: 1
HCDYHKHI/H/I"
[ToBTOpeHue, 06obIIEHNE,

133 cHcTeMaTH3AIHU 3SHAHUH: 1
HCDYHKHI/H/I"

134 HToroBas KoHTpoNIbHAas ) )
paboTta

135 HtoroBas koHTpoIbHAas ) )
paboTta

136 [ToBTOpeHme, 0bobIIEHNE, )
cHUCcTeMaTH3aIus 3HAHWH

OBIIEE KOJIMYECTBO HACOB 136 10
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IHPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJILHOM IPOT'PAMMBI
10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeAMETHBIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa30BaTeJII)HOi/JI MmporpaMMbI CPEAHETO OGIIICFO 06pa30BaHI/IH

1

Yuciia ¥ BEIYUCIIEHUS

1.1

OHepI/IpOBaTB IMOHATHUAMM: PAllHOHAJIBHOC n ﬂeﬁCTBHTeHBHOG YHCJo,
OOBIKHOBEHHAs U JCCATUYHAA ,I[p06b, IIPOLCHTDLI

Brimonnate apudMeTHdecKkne onepauuu ¢ pauuoHAIBHBIMA U ICHCTBUTCILHBIMU

1
YUCIaMHU
13 BoinosiHaTe  npUONMKEHHBIC BBIYHMCICHUS, MCIIONB3YS lIpaBWila OKPYIJIEHUS,
' JIeJIaTh IPUKWIKY U OLIEHKY pe3y/ibTaTa BBIUMCICHUN
OnepupoBaTh NOHATUAMU: CTENEHD C IENBIM MOKa3aTeneM, cTaHAapTHas dopma
L4 3allMCH JICMCTBUTEILHOIO YHUCIIA, KOPEHb HATYpPaJIbHON CTEIIEHU; MCIIOIb30BaTh
' OAX0sIyt0  (OpMy  3allMCH  JICHCTBUTENBHBIX  YHMCEN JUISL  pElleHUs
IIPaKTUYECKHMX 33/1a4 U LIPE/ICTABIICHUS JaHHBIX
OnepupoBaTh MNOHATHUAMH: CHHYC, KOCMHYC W TaHI€HC MPOM3BOJIBHOIO YIJa;
L HCITOJIb30BaTh 3anuCh IPOU3BOIHHOTO yria qepe3 oOparHbie
TPUTOHOMETPHUCCKUC QYHKITUU
2 YpaBHEHHS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHME, HEPABEHCTBO, IIEJOE,
2.1 PaLMOHAIBHOC, HPPaLMOHAIBHOC YpaBHCHHUE, HEPABCHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHHE
27 BrimonasaTe npeoOpa3oBaHUsT TPUTOHOMCTPHUUYCCKHUX BBIPAKCHHM U peliarh
' TPUTOHOMETPUUCCKUC YPABHCHUS
BreinonHaTe mpeoOpa3oBaHUs UENbIX, PAlHOHANBHBIX W UPPalUOHATBHBIX
2.3 BBIP@XKCHHI W pelIaTh OCHOBHBIC THUNBI  IEHbIX, pPaIlMOHATBHBIX U
UPPAIMOHAIBHBIX YPABHCHUM U HEPABCHCTB
24 [IpuMeHATh ypaBHEHUS] U1 HEPABEHCTBA [l PELIEHUs MAaTEMaTHYECKUX 3a7ad U
' 3a/1a4 U3 pa3NUYHbIX 00JIACTel HayKu U peanbHOU KU3HU
MonennpoBaTh pealibHbIC CHTYAIMH Ha S3BIKE anreOphl, COCTABISATH BBIPAKCHUS,
2.5 ypaBHCHUS, HEPABCHCTBA IO YCIOBHMIO 33Ja4M, HCCICAOBATH IIOCTPOCHHBIC
MOJIEITIU C UCIIOJIB30BAHUEM amlmapara anreopsl
3 OyHkMH U rpaduku
OniepupoBarh TOHATHUSAMHU: (QYHKIHA, CMOCOOBI 3amaHust (yHKIUH, OO0NacTh
3.1 OTIpe/IeNICHUsT U MHOXKECTBO 3HaueHUM (yHkuuM, rpapuk (QyHKINUH, B3aUMHO
oOpaTHble PYHKIIMH
19 OnepupoBarh TOHATUAMU: YETHOCTH M HEYETHOCTb ()YHKIMH, HYIH (YHKIUH,

MIPOMCIKYTKH 3HAKOIMMOCTOAHCTBA
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3.3

Hcnons3oBatk rpaduku GyHKIUN 111 pellieHus ypaBHEHUH

Crpouts ¥ umTaTh TpapuKH TUHECHHOW (YHKIHH, KBAaJPATUIHOW (DYHKIHH,

i CTEICHHON (PYHKLIWH C LEIIBIM [TOKa3aTeleM
Hcnonp3oBate rpaduxu  QyHKOMI i1 MCCIENOBaHUA — IPOLIECCOB U
3.5 3aBUCHMOCTEN MPU pELICHHUM 3ajad U3 JPYruX yueOHBIX IPEAMETOB U peajlbHON
KHU3HH, BEIPAXATh POPMYIIAMHU 3aBUCUMOCTH MEXy BEITMYMHAMHU
4 Hayana maTemarnueckoro ananusa
4% OnepupoBarb  NMOHATHSMH:  TOCJICAOBATCILHOCTh,  apupMeTHdecKas U
' T€OMETPUYECKAs! IIPOIPECCHH
49 OnepupoBarb  NOHATHAMHU:  OCCKOHEUHO  YOBIBAIOIIAs  I'EOMETPHUYECKas
' mporpeccus, cymma O€CKOHEYHO YOBIBAIOIIEH TeOMETPUYCCKON IIPOTPECCHH
4.3 3afaBarh NOCIEIOBATENBHOCTH PA3IMYHBIMU CIOCOOAMU
44 Hcnone3oBark CBOMCTBA IOCIEIOBATEIBHOCTEH M IIPOTPECCUM I pELICHUS
' pEanpHBIX 3a/a4 NPUKIAJIHOTO XapakTepa
5 MHOX€eCTBa U JIOTHKA
3l OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONIEpallUi HaJl MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN arlapar JUisl OIMCAaHUs pPeallbHBIX
' IPOLIECCOB U SBJIECHUH, TP PELLIEHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB
53 OnepupoBarh IMOHATUSAMU: OIIPEJIEICHUE, TEOPEMA, CIIE/ICTBHE, I0Ka3aTEIbCTBO
11 KIIACC
Kon o
IIpoBepsieMble NpeIMeTHBIE Pe3yabTAThI 0CBOEHHS OCHOBHOM
NpoBepsAEeMoOro s
o0pa3oBaTenbHON NPOrpaMMbl CpeHero od1ero 06pa3oBaHus
pe3yJabTara
| Yucna v BEIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HATypaJbHOE, LENIOE YNUCIIO; UCIIONb30BaTh NPU3HAKU
1.1 JENMMOCTH LENBbIX YHCET, Pa3joKEHUE YUCIA Ha IPOCThIE MHOXHUTENN MJIs
perieHus 3a/1a4
12 OnepupoBaTh MOHATHEM: CTEIIEHD ¢ PAMOHAJIBHBIM [TOKA3aTENEM
13 OnepupoBaTh MOHATUSAMH: JIOTapupM UHcTa, JCCATHUYHBIE W HATypallbHbIC
' norapupMel
2 YpaBHEHUsI H HEPABEHCTBA
[TpumensiTh CBOMCTBA CTENEHU sl [IpeoOpa3oBaHMs BBIPAKEHUH, OLIEPUPOBATh
2.1 HOHTHAMM: 110Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PELaTh OCHOBHBIE TUIIBI
[10Ka3aTelIbHbIX YPABHEHUH U HEPABEHCTB
BeimonHsATe  mpeoOpa3oBaHMs  BBIP@XEHUWM,  coOJEp)KalluX  JIorapugMbl;
2.2 OIICPUPOBATH MTOHATHUAMH: JOTAPHUPMHUCCKOE YPABHCHHE H HEPABCHCTBO; PEIIATh
OCHOBHBIC THIIBI JIOTApU(PMUUECKUX YPABHECHUI U HCPABCHCTB
23 Haxonute pemeHust IpOCTEHINX TPUTOHOMETPHIECKUX HEPABEHCTB
24 OnepupoBaTh IOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH M €€ pELICHHUE;
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UCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPaBHEHUH IJIS pelIeH s MPAKTUYECKUX 3a/1ad

Haxonute pemeHus NpoCTEHIIMX CHUCTEM M COBOKYITHOCTEH pPallMOHAIBHBIX

25 ypPaBHEHUH U HEPABEHCTB
MoaenupoBaTb pealbHble CHTYallUd Ha SI3bIKE anreOpbl, COCTABIATE BBIPAXKEHUS,
2.6 YpaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHMIO 3a/lad, HCCIEA0BATh
[IOCTPOCHHBIE MOJICIIH C MCTIONIE30BAHKMEM arlapara anreopsl
3 OyHKIK U TpaduKu
OnepupoBaTb  HOHATHSAMH:  [EpUOAWYECCKAas  (DYHKIHMSA,  MPOMEKYTKHU
31 MOHOTOHHOCTH ()YHKIHMH, TOYKHA OIKCTpeMymMa (YHKIMHM, HauOojdbliee U
) HalMEHblIee 3HAuYeHUs (PYHKUMM Ha M[POMEXKYTKE; HCIOJIb30BaThb HUX I
uccienoBanys QyHKIMH, 3aJaHHOM rpadukom
OnepupoBaTb MNOHATHAMH: TpaduUK{ ITOKA3aTCABHOW, JOTapuMUYECKOH U
3.2 TPUTOHOMETPHUYCCKIX (PYHKIHH; N300pakaTh X Ha KOOPAWHATHOM IUTOCKOCTH U
UCIONB30BaTh A1 PEIIeHHs YpaBHEHUM U HEPABEHCTB
33 N3o06paxaTh Ha KOOPJMHATHOM IUIOCKOCTH TI'paMKu JIMHEWHBIX YpaBHEHUN M
’ HCII0JIb30BATh MX JUIS PEIICHUS CUCTEMBI JINHEWHBIX ypaBHEHUI
34 Hcnonb3oBatek rpadyku GyHKIUHM 11 MccleA0BaHMs MPOLECCOB U 3aBUCUMOCTEH
’ U3 JIPYTUX y4eOHBIX JUCIUILINH
4 Hauana maTeMaTHUeCKOro aHalln3a
OnepupoBaTh TOHATHAMHU: HETMPEPBIBHAS (DYHKIUS, MPOU3BOjAHAS (YHKINH;
4.1 HCIIOJIb30BAaTh TI'€OMETPUYECKUN U  (U3MUECKUN CMBICH 1IPOU3BOJHON IS
pelLueHus 3a1a4
47 Haxo/uTh IpOM3BOJIHBIE 3JEMEHTAPHBIX (YHKIMH, BBIYUCISITH IIPOU3BOJIHBIC
’ CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIUH
43 Hcnonb30BaTh MPOU3BOAHYIO U1 MCCIENOBAHUS (PYHKLIMU HA MOHOTOHHOCTh U
) HKCTPEMYMBI, TPUMEHSTH PE3YJIbTAThl UCCIE/IOBAHUS K TOCTPOCHUIO rparKoB
44 Hcnonb30BaTe OPOU3BOAHYIO [UIA HAXOXKIEHHS HaWIydllero pelieHus B
) NPUKIAJHBIX, B TOM YHCIIe COLHaNbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh  MOHATUSIMU:  NIEpBOOOpa3Has W MHTErpas;  [OHUMATh
' reoMeTpuuecKuil U (U3NIECKUH CMBICI UHTErpana
46 HaxoauTs mepBoOOpa3HblE 37IEMEHTAPHBIX (PYHKIMM, BBIYUCISATH WHTETpan Io
' dopmyne Heiotona — JleiGuuna
47 Pemate mnpukiagHble 3a7add, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO H

CI)I/ISI/I‘IGCKOFO XapaKTepa, CpCaACTBAMH MaTEMATHUCCKOI'O aHaJIn3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

10 KJIACC
Kon | IIposepsiemblii 3J1eMEHT COACPKAHMS
1 Uucna u BEIYUCIEHUS
Panmonanehpie uncia. OOBIKHOBEHHBIE U JECSITHUUYHBIE NPOOH, MPOLEHTHI, OECKOHEUHbIE
|| |repuomicexue apobu. ApupMETHUCCKHE ONepauuu C pPALUOHAIGHBIMUA YHCIIAMHU,
' npeoOpa3oBaHus YUCIOBEIX BeIpaxeHuid. [IpuMenenne npobeil 1 mpoueHTOB U PEeHICHUS
IIPUKIIAJHBIX 32/1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEATBHON KU3HU
JeiicTBuTenpHple uyncia. PanuoHanbHble W HppalldOHalbHBIE 4ucia. ApudmMeTndyeckue
1.2 |omepauuu ¢ JeHCTBUTEIbHBIMU uuciaaMu. [IpuOnvkEHHBIE BBIYMCIEHMS, IIpaBHUila
OKpYIJICHUSA, IIPUKU/KA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Cremenp ¢ nenslM nokazarenem. CrangapTHas ¢opMa 3amucH ACHCTBUTEIBHOTO YHCIHIA.
1.3 | Ucnonwp3oBanue mnoaxoasiieit ¢GopMbl 3alucH JeHCTBUTENBHBIX YHCEN [JIs pEIIeHUs
IIPAaKTHYECKUX 33/1a4 U [IPE/ICTABICHUS JJAHHBIX
14 ApubdmMeTndeckuil KopeHb HaTypainbHOM creneHH. JleficTBus ¢ apubMeTHUeCKHUMU
' KOPHSIMU HATYpaJbHOM CTENEHU
15 CuHyC, KOCHHYC U TaHI'€HC YMCIIOBOTO apryMmeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YUCJIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEPABCHCTBA
2.1 | ToxknecTBa U TOXKIECTBEHHBIE TPEOOPA3OBaHUS
29 [TpeobpazoBaHre TPUIOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
' (bopMyIsI
2.3 | YpaBHeHuE, KOPEHb ypaBHEHUSI. HepaBeHCTBO, pelIEHHE HEPABEHCTBA. METOT MHTEPBAJIOB
2.4 | Peuienue ensix ¥ IpoOHO-pallUOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppaniMOHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUI
27 [IpuMeHeHHe ypaBHEHUH W HEpPAaBEHCTB K PEIIEHHI0 MAaTEMaTHYECKHUX 3ajay W 3a1ad H3
' pa3INYHBIX 00JacTel HayKH U peabHOM XKU3HU
3 @yHKIMK U TpadUKH
3.1 | ®yHknus, cnocoOsl 3aaanus GyHkiuu. ['padux pynkuuu. Bzaumuo obpatHbie GyHKIIUU
19 Ob6nacte onpeneneHrs U MHOXKECTBO 3HaueHui ¢yHkiuu. Hymu ¢yukiuu. [pomexyTtku
' 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE (HYHKIIUU
33 CrencHHas (yHKIMS ¢ HaTypaJbHBIM W IICNBIM TIOKaszateneMm. EE cmoiicTBa u rpaduk.
' CroiicTBa 1 rpaduK KOPHS 1-0l CTCTICHU
14 TpuronomeTrpuueckass OKpPYXKHOCTb, OIpPEACIACHUE TPUTOHOMETPUUECKUX  (PYHKIIMMA
' YHCIOBOTO apIyMCHTA
4 Hauana maremarndeckoro ananmnsa
41 [TocnenoBarenbHOCTH,  CMOCOOBI  3aJlaHUsl  MOCJE/I0BaTeNIbHOCTEH.  MOHOTOHHBIE
' [10CJIE1I0BATEIbHOCTH
4.2 | ApubpmeTrudeckas M reoMeTpuueckas — nporpeccud.  beckoHeuHo — yObIBarorast
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reoMerpuueckas mporpeccusi. CyMmma OecKOHEUHO YOBIBAIOIIEH TI'€OMeTpUUYECKON
nporpeccud. GopMyna CIOXKHBIX NPOLEHTOB. Mcnonab3oBaHNe MpOrpeccuu Ajsl pelieHus
peaNIbHBIX 3a/1a4 MPUKIAJIHOTO XapaKTepa

5 MHoOkecTBa U JIOTHKA
MHosecTBO, onepauuu Hajl MHOKecTBamu. Jnarpammel Oitniepa — Benna. [Ipumenenue
5.1 | TEOpEeTUKO-MHOXKECTBEHHOT'O aniapara i ONHCaHWs PealbHbIX IIPOLECCOB M SIBJICHUH,
[PY PELICHUH 33124 U3 APYTUX yu4eOHBIX IPEAMETOB
5.2 | Onpenenenune, TeopeMa, CIEICTBUE, TOKA3aTEIbCTBO
11 KJIJACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS
| Yucna 1 BBIYUCICHUS
1.1 Harypanbusle u nensle uncina. [[pu3Haky 1eIMMOCTH LEIBIX YHCET
1.2 CreneHs ¢ paluoHaIBHBIM 1Mo0Ka3areineM. CBOWCTBA CTCIICHU
1.3 | Jlorapudm uucna. JlecaTuynble U HATYpajbHbIE JOrapu@mbl
2 YpaBHEHHS U HEPABEHCTBA
2.1 IIpeobpazoBanne BEIPAKCHHMA, COACPIKAIIIX JIOTAPUDMEI
2.2 | IlpeoGpa3oBaHue BBIpAKEHUH, COEPKAILUX CTENEHU C pallMOHAJIbHBIM ITOKa3aTelleM
23 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | Iloka3aresbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudgmuyeckue ypaBHEHHUs U HEPAaBEHCTBA
26 Cucrembl JNMHEWHBIX ypaBHeHHUU. PelieHMe NPHUKIIAJHBIX 33ja4 C IIOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHNe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUIO MAaTeMaTUYeCKUX 3axad U
' 3aJa4 U3 Pa3IUYHBIX 0OJacTel HayKU M peabHOU KU3HU
3 DyHKIUH U TpahUKH
Oyuknus. Ilepuoanueckne  QyHkimu. IIpoMeXyTKM  MOHOTOHHOCTH  (PYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMBI QyHKIMK. Haubomnbliliee 1 HauMeHbIIIEE 3HAYCHUE (PYHKITNHU
Ha TIPOMEXKYTKE
3.2 TpuronomeTrpuueckue GyHKIMH, UX CBONCTBA U rpapuKu
33 IlokaszaTtenbHas u norapudmMuyeckas PyHKIHMH, UX CBOUCTBA U TpapUKH
3.4 | Ucnonb3oBanue rpadukoB GyHKINN Ui pellleHUs] ypaBHEHUH U IMHEUHBIX CHCTEM
Ncnonb3oBanue rpadukoB (QYHKOHH TSI HCCISAOBAHUS IMPOLIECCOB M 3aBHCHUMOCTCH,
3.5 KOTOpbIE BO3HUKAIOT MPH PEIICHUU 3a/lad U3 JAPYTUX Y4eOHBIX MPEIMETOB U pealbHON
KUZHN
4 Hayana maTemarnyeckoro aHaausa
4.1 HenpepriBabie pyHkIuu. MeTO1 MHTEPBATIOB JUISL PEIICHUS HEPABCHCTB
4.2 ITpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOAHOM
4.3 IIpousBoanbie 3meMEeHTapHBIX (QYHKUIUE. DOpPMYIbl HAXOXKIACHUS TPOU3BOJHONH CYMMBI,
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MPOU3BEACHUA U YaCTHOTO (PyHKUUN

ITpumenenne mponu3BOAHON K UCCICAOBAHUIO (PYHKLMH HA MOHOTOHHOCTD M SKCTPEMYMBL.

44 Haxoxnenne HanOOIIbIIEero ¥ HAUMEHBIIETO 3HAYCHUS (PYHKIIMH Ha OTPE3KE

45 IIpumeHeHne NPOM3BOOHOM [UIsl HAaXOXKACHWS HAWIYYIIErOo PEIIEHHUS B IPHKIAIHBIX
' 3aadax, JAJIs ONPEaesICHIs] CKOPOCTH Tporecca, 3a1aHHoro Gopmynoit uim rpadgukom

4.6 | IlepBooOpasnas. Tabmuia nepBooOpa3HbIX

47 Wnterpan, ero reomMeTpuueckuii W (QU3MUECKUI CMBICH. Bpluucnenme WHTErpana 1o

¢dopmyrne Heiorona — JleitGuuma
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MPOBEPSEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
IIPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUSA

Kon
NMPoBEPAEMOro
TpeboBanus

HpOBepﬂeMble Tp66OBaHI/IH K NPE¢IMETHBIM pe3yjdbTaTaM 0CBOCHUA
OCHOBHOI 06pa30BaTeJ’IbHOI7I NnmporpaMMsl CpeaHET0 0611161"0 OﬁpaSOBaHI/Iﬂ

Brnanenue MeTogaMu A0Ka3aTeiIbCTB, alTOPUTMAMU PELICHHS 3a]ad; YMCHUE
GbopMyTHpOBaTE M ONEPHPOBATH MOHATHAMHU: OIpeAeTeHue, aKchuoMma,
TEOpeMa, CICIACTBHE, CBOWMCTBO, NMPHU3HAK, J0KA3aTCILCTBO, PABHOCHIBHBIC
(OpPMYITHPOBKH; NPUMEHATh UX; yMEHHE (OPMYIHpOBaTh o0OpaTHOE H
IPOTHBOIIOJIOXHOE YTBEPXKACHUE, TMPHUBOAUTH MPUMEPBI M KOHTPIPHMEPEI,
UCTIONIB30BATh  METOJ ~ MAaTeMaTHYecKOM  WHAYKINY; POBOAUTH
JIOKa3aTeIbHBIC PACCYXJICHUS TIPU PEIICHUH 33/1a4, OICHUBATH JIOTHUCCKYIO
NPaBIWJIBHOCTE PacCyKACHUI; YMEHUE ONEpUPOBATh MOHATHAMHI: MHOXKECTBO,
[IOJIMHOXKECTBO, OMEpaIli  HaJl MHOXECTBaMHU; yMEHHE HCIIOIb30BATh
TEOPETHUKO-MHOKECTBEHHBIH anmapar AJs OMHCaHHs PEealbHBIX MPOLIECCOB H
ABJICHWA W TpPH PEHICHWH 33j7ad, B TOM 4YHUCIE U3 JIPYrux y4eOHBIX
IIpeIMETOB; YMEHHE ONepHUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH, YyMEHHUE 3aJaBaTh W ONUCHIBATH I'padbl

Pa3 IMIHBIMHU CHOCOﬁaMI/I; HCITOJIB30BAaTh l"pa(I)bI IIpH PCIICHUHA 3a1a4

VMeHHe OnepupoBaTh MOHATHAMH: HATypaJlbHOE YHCIO, IIEJI0e YHCIIO,
CTCTICHb C IIENBIM IOKa3aTeieM, KOPCHb HATYPaJbHOW CTETICHHU, CTCICHB C
palMOHANBHBIM IIOKa3aTelIeM, CTENeHb C ACHCTBUTEIBHBIM IIOKa3aTeleM,
aorapuM 4ucna, CHHYC, KOCHHYC ¥ TAHT'€HC MPOU3BOJIEHOTO HHCIIA, OCTAaTOK
0 MOAYJIO, PalHOHANBHOE YHCIIO, UPPAUOHATIBHOE YHCIO, MHOXECTBA
HATYpaJdbHBIX, IIENBIX, PAlMOHATBHBIX, NCHCTBHUTEIBHBIX YHCEN; YMCHHC
UCTIONIB30BAaTh TPH3HAKH AETHMOCTH, HAUMEHBUIMH OOIIMA JeNHTeNs |
HaMMCHBIIee oOInee KpaTHOE, aaropuT™M EBKiWa mpW peniecHuM 3ajaad;
3HAKOMCTBO C Pa3MUYHBIMH MO3HLHOHHBIMH CHCTEMaMH CUHCICHUS; YMEHUE
BBITIOJTHATE BBIYMCIICHUE 3HAUCHWH W TNPeoOpa3oBaHMS BLIPAKCHUHN CO
CTENEeHSIMH ®  JlorapudmMamu, MpeodOpa3oBaHus IpPOOHO-PALIHOHAIBHBIX
BBIDOKCHUH; YMCHHEC ONEPHPOBATh MOHATHIMHU: TOCICAOBATCIBHOCTD,
apu(mMeTHyecKas IPOrpeccHs, T'COMETPHUYECKasl IMPOrpeccus, OECKOHEYHO
yOBIBaroIIAs reoMeTpuIecKast IPOTPECCHS; YMEHHE 3a71aBaTh
[I0CJIEIOBATEIBHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HOopMyIT,
YMCHHUC OICPUPOBATh TOHATHSIMH: KOMIUICKCHOC YHCIIO, COTPSDKEHHBIC

KOMIUICKCHBIC YHCIIA, MOIYJIb W apryMEHT KOMIUIEKCHOIO umcia, ¢opma
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3allUCH  KOMIUIEKCHBIX YHCeNl (reoMeTpuuecKasl, TpUIOHOMEeTpHUYecKas MU
anredpandeckas); yMETb MPOU3BOAUTL AapuU(METHUCCKUE JCHCTBHA C
KOMIUIEKCHBIMH ~ YHCJIaMH;  NPUBOJUTH  IPHUMEPbl  KCIIOJIB30BaHMUS
KOMIUIEKCHBIX YHCEJI; OlEpPUpOBAaTh MOHATUSAMM: MaTpuua 2x2 u 3x3,

OMpCAC/INTECIIb MATPUILBI, FCOMeTpI/ILICCKI/Iﬁ CMBICIT OIIpEAC/INTEIIA

VYMeHHe OmnepupoBaTh TMOHATHAMU: PpallOHAIBHBIC, HUpPpalMOHATLHBIE,
[IOKa3aTeIbHBIC, CTCICHHBIC, JIOTAPU(MHUYCCKUE, TPUTOHOMETPHUYCCKHUE
ypaBHEHHs] U HEPAaBEHCTBA, UX CHUCTEMBI, YMEHHE ONEPHPOBATH MOHATUSIMU:
TOKICCTBO, TOXACCTBEHHOE IPEOOpa3oBaHMEe, YpaBHECHUE, HEPaBEHCTBO,
cucTeMa ypaBHEHUH U HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHUH, HEPABEHCTB
¥ CHCTEM; YMEHHUE pellaTh YPaBHCHUS, HCPABCHCTBA H CUCTEMBI C ITOMOIIBIO
pa3NIUYHBIX TPUEMOB; pelIaTh YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; NPUMCHSTh YpPaBHCHHS, HEPABCHCTBA, WX CHCTEMBI JUIS
pelieHns] MaTeMaTUIeCKUX 3a7a4d U 3a7a4d U3 Pa3IMYHbIX 0o0JacTeil HayKu U

peaNbHON XKU3HU

YMeHue onepupoBarh MOHATHAMHU:  (QYHKIHS, YETHOCTh  (QYHKIINH,
NEPUOAUYHOCTh (YHKIUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GYHKINH, SKCTpeMyM (QYHKIUH, HAuOOJbIICe W HAUMCHBINCE 3HAYCHUS
GYHKIIMM HAa TPOMEXYTKe, HempepblBHAsl (PYHKIHKSA, aCUMOTOTHL rpaduka
dbyHKIIMKM, TIEpBas W BTOpas TPoW3BOAHAS (YHKIIMH, TCOMETPUUYCCKUN U
(GU3NYECKHH  CMBICT  NPOM3BOJIHOHM, MepBooOpazHas, OIpeAeTIEHHBIN
WHTCTpaJl; YMCHHE HaxXOJWTh acCUMNTOTHI Tpaduka (YHKIHUH; YMCHHE
BBIYUCIIATh MPOU3BOJHBIE CYMMBI, MTPOU3BEIEHUS, YACTHOTO U KOMITO3ULIUH
GyHKIMA, HAXOMUTh YPaBHECHUEC KacaTCIbHOW K rpaduxy GyHKIIUH, YMCHUC
HAXOJUTh TPOU3BOJIHBIE 3JIEMEHTApHbIX (YHKIUN; yMEHHE HCHOIb30BaTh
MPOM3BOJIHYIO ISl MCCIECNOBAaHUS (YHKIMHA, HAXOAUTh HAUOOIBIINE WU
HauMeHbIINE 3HaueHus GyHKIU; CTpOUTh TrpaUKd MHOTOUIEHOB C
MCIOJB30BAaHWEM  afmapaTa MaTeMaTH4YeCKOro  aHanu3a; [pPUMEHSTh
MPOU3BOJHYIO U1 HAXOKJIEHHUS HAWIYUILIEro pelieH!s B MPUKIAJHBIX, B TOM
quclie COIHAJbHO-DKOHOMMYECKMX M (QU3MYECKMX 3a/ladyax; HaXOIUTh
WIomaan u 00bEMBI PUTYp ¢ MOMOILBIO WHTETPalia; MPUBOAUTH MPUMEPHI
MaTEMaTHUYECKOTO  MOJEIMPOBAHUS ¢ TIOMOUIbIO  JinhdepeHITHaTIbHbBIX

YpaBHCHUH

YMeHue onepupoBaTh MOHATHSAMM: rpaduk QyHkimu, odpatHas GyHKIWMSA,
KOMIO3uLMs (yHKUMH, JuHeiHas (yHKUMSA, KBaaparudHas QyHKOus,
panoHanmbHast  (YHKIMS, CTETCHHAs (QYHKIHS, TPUTOHOMETPUYCCKHUEC

¢bynkunn, obpaTHble TPUrOHOMETPHUYECKUE (YHKIHMH, ITOKa3aTeslbHAs U
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gorapudmMuyueckas (GYHKIUH; YMEHHE CTPOUTh TpapuKd HU3yYEHHBIX
(yHKUMH, BBIIOJHATH NpeoOpa3oBaHus TpapuKOB (PYHKIHI, MCIIOIB30BATh
rpaduKu 1 U3y9EeHHUs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIIeHNH 3aJad U3
Jpyrux yd4eOHBIX TPEAMETOB M 3aJad M3 pCAIbHOW JKW3HM; BBIPAXKATDH
dbopMynaMH 3aBHCUMOCTH MEXIY BEITMYMHAMH; HCIIOIB30BATh CBOWCTBA U
rpadukyd  (QYHKOWHA A0S peUICHWS YpaBHCHUH, HEPAaBEHCTB M 3ajad ¢
napaMeTpamu; H300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBa

peLICHNI YPaBHEHUI, HEPABEHCTB U UX CUCTEM

Ymenue peuiatb TCKCTOBBLIC 3aJda4dd pPAa3HbIX THIIOB (B TOM 4YHUCIC Ha
MMpOUCHTBI, AOJIM M YaCTH, Ha JABHIKCHHC, pa60Ty, CTONMOCTE TOBApOB H
yCiyr, HAJIOTH, 3aJa4u U3 obiactu YIIpaBJICHHUA JIMYHBIMH WU CEMEHHBIMH
(I)I/IHchaMI/I); COCTABIIATE BBIPAKCHHA, YPABHCHH:A, HCPABCHCTBA H HX
CUCTCMBI 110 YCJIOBHUIO 3aja4¥, HUCCIICAOBATH IIOJIYHCHHOC PCHICHUC U
OLICHUBATb HpaBHOHOI[O6HOCTB PE3YJIbTATOB; YMEHHEC  MOJCIUPOBATH
PCAIBHBIC CHUTyallUM Ha A3BIKC MATCMATHUKH; COCTABJIATH BBIPAXKCHHA,
YpPaBHCHHA, HEPABCHCTBA M HUX CHCTEMBLBI IIO YCIOBHIO 3aAd4M, HCCIICAOBATDL
MMOCTPOCHHBIC MOJCIN C HUCITOJB30BAHUCM arrapara aHF€6pBI,

HUHTEPIPETUPOBATH MOTYUSHHBIH pe3ynbTar

VYMeHHe ONepupoBaTh TOHATHUSAMH: CpelHee apudMeTHdyecKkoe, MenuaHa,
HauOosbIllee W HAaMMEHbIIEE 3HAYCHMSI, pa3Max, JUCIIEPCHS, CTaH/IaPTHOE
OTKJIOHEHHE YHUCIIOBOIO Habopa; yMeHHEe U3BJIeKaTb, HHTEPIPETHPOBATH
nH(popMalllIo, TPEACTABICHHYIO B TabiMllax, Ha jAMarpaMMax, rpaukax,
OTpaXKarIlyl0 CBOMCTBA pealbHBIX MPOLECCOB W SIBIECHUWH; NpPeACTaBIATh
uHpopMaIlMi0 € TMOMOIIBI0  TadnAuMIl M JAMarpaMM;  HCCIEe/N0BaTh
CTaTUCTUYECKHE JaHHBblE, B TOM YHCIE € MPUMEHEHUEM TIpapuyecKux
METOJIOB M D3JIEKTPOHHBIX CPEJICTB; IpadUyeCKH HCCIE0BaTh COBMECTHBIC

Ha6J'IIOI[CHI/IH C IOMOIIBIO JHAT'paMM paCcCCUBAHUA U JIMHEWNHOU perpeccuun

YMeHue onepupoBaTh MOHATUAMU: CIYYalHBIA OMBIT U CAy4YailHOE COOBITHE,
BEPOSATHOCTh CIYYaWHOTO COOBITHSA; YMCHHUE BBIYHMCISATH BEPOSTHOCTH C
UCMOJb30BaHUEM Ipa)UUECKUX METOAOB; MPUMEHATh (DOPMYIBL CIOKEHUS U
YMHOXEHHUSI BEPOSTHOCTEH, (HOPMyNy TOJTHOH BEpPOATHOCTH, (opMynTy
bepuynnu, komOunaTopasie (GakTel U (OPMYIBI; OLCHHBATH BEPOATHOCTH
peanbHBIX COOBITUI; YMEHHE ONICPUPOBATh MOHATHUSIMHE: CIy4aiHas BEIIMYMHA,
pacripe/ieicHue BEPOSITHOCTCH, MaTEMAaTHYCCKOC OXHIAHWE, TUCTICPCHS W
CTaHAAPTHOE OTKJIOHEGHHUE CIYyYalHOU! BEJIWYMHBI, PYHKLIUH pacTpeaeIeHUs U
IUTOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEIEHOTO M HOPMAIBHOTO PACIPE/ICICHHIH;

YMEHHE HCIOIb30BATh CBOMCTBA HM3YyYEHHBIX DPACIPEICICHUN Ul PELUCHHUS
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3ajad; 3HAKOMCTBO C IIOHATHSIMHM: 3aKOH OONBIIMX YHUCEJ, METOMAbI
BLIOOPOYHBIX HCCICAOBAHUM; YMCHHUE IPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBLIMX 4YHMCEN B NPUPOAHBIX U OOLIECTBEHHBIX SBICHUAX; YMEHHE
OIIEpHPOBATh IIOHATHUSAMM: COUYCTAHHE, IIEPECTAHOBKA, YUCIO COYCTAHWUH,
YUCIIO0 MEPECTaHOBOK; OMHOM HbIOTOHA; yMeHue NpUMEHATh KOMOMHATOPHBIE
(akTel M pacCyKICHHS IS PCLICHHS 33434, OLCHUBATH BEPOSTHOCTU
peanbHBIX coOBITHIS; COCTaBIIATh BEPOSITHOCTHYIO MOZEIb u

HUHTEPIPETUPOBATH ITONYYCHHBIHN pe3yabTaT

YMmenue  onepupoBarh  IIOHATHAMU:  TOYKA,  lIpsMas,  IUIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIy4Y, BEJIMYMHA YIUIA, TUIOCKUU Yroy, ABYTPaHHBIM
yroJi, TpEXIPaHHBIN yroJl, CKpEeIMBAIOIIMECS INPsAMBbIE, [apauIeIbHOCTD U
NEePOEHAUKYISIPHOCTh MPSAMBIX M INIOCKOCTEH, YIOJl MEXIY NMPAMBIMH, YroJ
MEX/y NPSIMON U IUIOCKOCTBIO, YIOJI MEX/Y IUIOCKOCTSIMH, PAacCTOSIHUE OT
TOYKH A0 IUIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMHU; YMEHHME UCIIONIH30BATh 1IPHU PEIICHUH 33/1a4 N3Y4YECHHbIE (PAaKThI
U TeopeMmbl IUIAHUMETPUHM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPYKAIOIIEr0 MUpa; CTPOUTh MaTeMaTHYECKHE MOJIEIH ¢ IIOMOIIbIO
FEOMETPUYECKHX TOHATHA MW BEJNMYMH, pEIIAaTh CBSI3aHHBIE C HUMHU

MMPAKTUICCKUC 3aJIavdr

10

YMeHne ONepupoBaTh IMOHATHAMH: IDIONIA b GUTYPHI, 00BEM (UTYpHI,
MHOTOIPAaHHHK, MPaBWIBHBIH MHOTOTPAHHHUK, CEYEHHE MHOTOIPaHHHUKA, KYO,
napajuleNienunes, mpu3Ma, nupamuia, Gurypa U TOBEPXHOCTh BpallleHUS,
LWIMHAP, KOHYyC, wap, cdepa, miomaas chepsl, MIomans MOBEPXHOCTH
MUPaMMJIbI, TPHU3MBI, KOHYyCa, IMINHJpa, 00BbEM Kyba, MPSAMOYTOJILHOIO
napajulelienunena, MupaMuabl, IPU3MBI, WIINHAPA, KOHyca, I1apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHUS KOHYCA W IMIWHJpA, MNapaUICIbHBIE OCH WIH
OCHOBAHHIO, CEYEHME Ilapa, IUIOCKOCTh, Kacaromiasca cdepbl, IIIHHApA,
KOHyca; yYMEHHE CTPOUTh CEYEHHME MHOTOrpaHHUKA, H300pakaTh
MHOTOTPAaHHHKH, (DUTYPBl M MOBEPXHOCTH BpallleHHs, UX CEYEHUs, B TOM
YUCJIEe C MOMONIBIO JJIEKTPOHHBIX CPEICTB; YMEHUE NPUMEHSATh CBOMCTBA
ICOMETPUUCCKUX (QHUTYp, CAMOCTOSTEIBHO (POPMYITHPOBATH ONPEACIICHHS
u3y4aeMbIX (UTYp, BBIIBUraTh THUIOTE3bl O CBOMCTBAX U TpH3HAKaxX
ICOMETPHUYCCKUX (UTyp, OOOCHOBBIBATH HWJIM OINPOBEPraTb HUX; yMCHHE
MPOBOAUTH KJIACCUUKAIMIO (PUTYP MO pa3IudHBIM MPU3HAKAM, BBIMOIHAThH

HCO6XOI[I/IMLI€ HAOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

11

VYmenue OncprupoBaTh IMOHATUSIMU: JABHKCHUC B IPOCTPAHCTBC,

HapaJIJIeJIbeIﬁ NEpCHOC, CHUMMCTPUA Ha IUIOCKOCTH U B IPOCTPAHCTBC,
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MOBOPOT, IMpeoOpazoBaHue MOAOOHA, TMOAOOHBIE (UIYypB; YMEHHE
pacrio3HaBaTh paBHBIC M TOHOOHBIC (HUTYPBH, B TOM 4YHCIEC B NPUPOAC,
HCKYCCTBE, apXHUTEKTYype; HCIIOIb30BaTh T€OMETPUYECKUE OTHOIIEHHS IPH
pemicHun  3ajav, HaXOAUTb T[COMCTPHYCCKUC BCIUYHUHBI (IIHI/IHa, YIroiu,
IUIOIaAb, 00BEM) TIPU pEIIeHUH 3a1a4 U3 APYTHX YYeOHBIX MPEIMETOB H U3
peaanoﬁ KU3HU, YMCHUC BBLIYHUCIATL I'COMCTPUUCCKHC BCIIMYHHBI (,Z[JII/IHa,
yroj, Iomanb, 0OBEM, IUIOMIAAh TOBEPXHOCTH), HCIONB3YsA H3yUEHHbBIE
q)OpMy.HLI H MCTOAbI, B TOM 4YHCIIC: IUIOIIAAb IOBCPXHOCTU IIUpaMUbI,
MPU3MBI, KOHYCa, MWIMHAPA, IUIOMaAb chepsl; 00bEM Kyba, IPIMOYTOIHHOTO
napajieienurena, MupaMuabl, NpU3MBl, HWIMHAPA, KOHYCa, LIapa, yMEHHE

HaXOJUTh OTHOILIEHHE 0OBEMOB MTOTOOHBIX (pUryp

12

VMeHue OIICPHUPOBATL IOHATHAMHU: IIPAMOYroJbHad CHCTEMA KOOPAHMHAT,
BCKTOpP, KOOPJIHWHATBHI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
MNpOU3BCACHUEC BCEKTOpPdA HA YHCIO0, pa3jIoKCHHUC BCKTOpa IIO 6a3Hcy,
CKa/LIpHOC  TIPOU3BCJICHUC, BCKTOPHOC  IIPOU3IBCACHUC, yroji1  MeExKIay
BCKTOpaMH; YMCHHUE HCIIOIB30BATH BCKTOpHLIﬁ )51 KOOpI[I/IHaTHHﬁ MECTOA OJIA

peiCcHus rCOMCTPUUCCKHUX 3aJlaqd U 3a71a4 IPYyrux y‘-Ie6HI)IX npeaAMCTOB

13

VYmenue BI>I6I/IpaTB HOI[XO[[SIHII/Iﬁ MCTO/J JUIsT pCHICHUSA 3a/iavv, ITOHMMAHUC
3HAYUMOCTH MATCMAaTUKH B H3YUCHHH IIPHUPOJHBIX H O6H.[CCTB€HHLIX
mnmponeccos " SIBHCHHfl; YMCHHUC pacClio3HaBaThb IIPOABJICHUC 3aKOHOB
MAaT€MAaTUKH B HMCKYCCTBC, YMCHUE IIPUBOAHUTH IIPHMEPBlI MATCMATHYCCKHX

OTKPBITHHA POCCUICKON 1 MUPOBON MaTEMaTUYECKON HAYKH
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HEPEYEHD DJIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbBLIX HA EI'D

11O MATEMATHKE
Kox | IIpoBepsieMblii 371€MeHT COJepKAHMS
| Yucna v BBIYUCICHUS
1.1 | HarypanbHble U 1enble Yucia. [Ipu3Haku IeTUMOCTH IETIbIX YHCEN
12 Panmonansubie yncia. OOBIKHOBEHHBIE U JIECTUUHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
. MepHOaNYecKHe ApooU
13 Apudmerndeckuii KOpeHb HaTypajdbHOH cTereHH. JIeWCTBUS ¢  apuUPpMETHYECKUMH
. KOPHSIMH HATypaJIbHOU CTENEeHH
1.4 CreneHp ¢ menbM mokazateneM. CTelneHb C pallMOHANBHBIM MoKaszareneM. CBolicTBa
. CTENEeHU
15 CuHyc, KOCUHYC M TaHT€HC YUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHT€HC
' YMCIJIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTUaHbIe ¥ HATYPATBHBIC JIOTAPUPMBI
JeiictBurenpHple uncia. ApupMeTHUECKME OIEpaluu C JICHCTBUTEIBHBIMU YHUCIIAMHU.
1.7 | TlpubamkEHHBIC BBIYUCICHUS, MPABIJIA OKDPYIJICHUS, TMPUKHIKA M OICHKA pe3y/brara
BBIYMCIIEHHI
1.8 | TIpeoGpasoBanue BeIpaKCHHI
1.9 | KoMrutekcHble gmcia
2 YpaBHeHHs U HEPABEHCTBA
2.1 | Lensle 1 ApoOHO-paAllMOHAIEHBIE YPABHEHHS
2.2 | UppanioHaabHble ypaBHEHUs
2.3 | TpUroHOMeTpHUYECKHE YpaBHEHUs
2.4 | Tloka3aTenbHBIE U JIOTAPUDMUICCKUC YPABHCHHUS
2.5 | Lenbie u ApoOHO-pallMOHATEHBIC HEPABCHCTBA
2.6 | ppanuoHaibHBIC HCPABCHCTBA
2.7 | Tloka3aTebHBIC U JIOTapu()MUUICCKUC HEPABCHCTBA
2.8 | TpUTOHOMCTPUICCKHE HEPABCHCTBA
2.9 | Cucremsl B COBOKYITHOCTH YPAaBHCHUH W HEPABCHCTB
2.10 | YpaBuenwusi, HepaBeHCTBA U CHCTEMBI ¢ IIAPAMETPAMH
2.11 | Matpuiia CHCTEMbI TMHEHHBIX YpaBHEHUH. ONpeaeInTeIb MATPHILIbI
3 OyHKMK U TpaduKu
31 Oyuxkius, cnocoOsl 3amxanus Gyakuyu. ['paduk ¢pynkunu. Bzaumuo obpatubie GpyHKIMH.

Yérupie n neuétusie ¢pynkuuu. Ilepuoguueckue Gpyaxuum
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Ob6nactp onpeneneHuss ¥ MHOXKECTBO 3HaueHUM (pynknun. Hymu dyaxmun. [TpomexyTku

3.2 | 3HakomoCTOsIHCTBA. [IPOMEXKYTKH MOHOTOHHOCTH (DYyHKIHH. MakCHMyMbl U MHHHMYMBI
¢byukiun. Hanbomnbliiee 1 HauMeHbIIee 3HaYeHHe PYHKUIMN HA IPOMEXKYTKE

33 Crenennas (pyHKIHS C HATypaJbHBIM M LENbIM TOKazareneM. EE cBoicTBa M Tpaduk.
' CRoiicTBa u rpadyK KOPHS #-OU CTETICHH

3.4 | TpuronomeTpuuyeckue (PyHKIMH, HX CBOWCTBA U IpauKH

3.5 | IlokasaTenbHas u gorapudmudeckas GYHKIUH, KX CBOMCTBA U rpadUuKu

16 Touku paspeiBa. AcumMnToTsl rpadukoB ¢pyHKIUH. CBoKcTBa QPYHKINH, HEPEPHIBHBIX Ha
. OTpe3Ke

3.7 | IlocnemoBaTeNbHOCTH, CIIOCOOB! 3aIaHHS TTOCTEA0BATEIBHOCTEH

3.8 | Apudmerrndeckas U reoMeTprdeckas nporpeccur. PopMyiia CI0KHBIX IPOIEHTOR
4 Havana mMaTemMaruyeckoro aHaauza

4.1 | Tpoussoanast ¢pyHkuu. [IpON3BOIHBIC FIIEMEHTAPHBIX (HYHKIHI

49 IIpumeneHue Npou3BOIHON K UCCIIE/IOBaHUIO PYHKIMH HA MOHOTOHHOCTb M DKCTPEMYMBI.
' Haxoxxnenrne HanOoITbIIero 1 HAMMEHBINETO 3HAYCHUS () YHKIIMN Ha OTPE3KE

4.3 | Tlepoobpasuas. MuTerpan
5 MHOK€eCTBa U JIOTHKA

5.1 | MHOXeCTBO, oepaliy HaJ MHOXKeCTBaMu. JuarpaMmel Ditiepa — BenHa

5.2 | Jloruka
6 BeposITHOCTB U cTaTHCTHKA

6.1 | OnmcarenpHas CTaTUCTHKA

6.2 | BeposaTHOCTE

6.3 | KomGuHaTopuka
7 I'eomeTpus

7.1 | ®uryps! Ha IWIOCKOCTH

7.2 | TIpsiMbIC U TUTOCKOCTH B TIPOCTPAHCTRE

7.3 | MHOTOrpaHHHKH

7.4 | Tena v MOBEPXHOCTH BPAICHUSI

7.5 | KoopauHATHI U BEKTOPBI
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1.Maremaruxa. Anredpa 1 Hayana Maremarudeckoro anaiusa:10-11 kaccbr:
6a30BbIi 1 yriyonennasit yposuu: yueOnuk / 111. A. Amamos, FO.M.Komsirun,
M.B. TkaueBa. 12-e nzganne. Mocksa: IIpocsewmenue. 2024r.

2.Anre6pa 1 Hayala MaTeMAaTUYCCKOTO aHalu3a. JJuaakTudeckue MaTepuaibl K
yucOoHuky LI.A. Anmumona: 10-11 kiaccel: 6a30BbIi U YTIyOJCHHBIH YPOBHHU.
M.N. [llabynnH, M.B. Tkauera. 8-¢ uznanue. Mocksa: [IpocBemenue,2024r.

METOANYECKHUE MATEPHUAJIBI JTJIAA YUHUTEJIA

1.Anre6pa 1 Hayana MaTeMaTHYECKOTO aHaIn3a. MeTouYecKrue MaTepraibl K
yaeOnuky III.A. Anmumosa: 10-11 kaccel: 6a30BbIN U YIITYOJICHHBIA YPOBHH;
kHura juis yuureis. H.E. @egoposa, M.B. Tkauesa. 8-¢ uzianue. Mocksa:
IIpoceemenue,2024r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

butmmoreka IHOK
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