Ilpunoscenue Ne  k O0Il COO
Pabouas nporpamma
«AJsredpa u HayaJIa MAaTEMaTHYeCKOr0 AHAIN32» (YIJIy0JIeHHbIH YPOBEHb)
IHosicHuTeIbHAA 3alIUCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHMA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBIILICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM UIi OCBOCHHMS HH(GOPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JUCHUIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJICBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHHS B MaTeMaTudeckoi popme.

VY4eOHbIi Kypc anreOpsl W Hadall MaTeMaTHUYECKOTO aHAIM3a 3aKJIAIbIBACT OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaMHU (U3HMKH, XUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX TS
JTAIBHEUIET0 o00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJIeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alreOpbl 1 MaTeMaTU4YEeCKOro aHalIu3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIUU U PACCyX AaTh NEAYKTUBHO, UCIOIb30BaTh 0000IICHHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone m3yuenuss ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyaroliyecs: TMOJIy4aloT HOBBIM ONBIT pelIeHUs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJed pealbHbIX CUTyalUd, UHTEPIpETalud MOJy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIAAIOLIIMMHUCS MATEMATHYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHbIii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peanu3yercss Kak uyepe3 ydeOHbIM MarepHuall, CIocOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
MPOJIOJDKUTENIBHOM ~ KOHLUEHTpPAalMM  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIHu3a JIEKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHoOkecTBa 1
Joruka». Bce OCHOBHBIE cO/EpKATEIbHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra M TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U paszaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaremaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBIIICBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKUM alIapatoM, Y HHUX IOCIEA0BAaTEIbLHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM



CUTYyalluH, TPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPU HM3YYCHWH YYEOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITEIILHO CPOPMYJIMPOBAHHONW MAaTEMAaTHYECKOM 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKass — JmHUsA ~ «Yucina W BBIYMCICHHS»  3aBeplIaeT
(dbopMHpOBaHHE HABBIKOB HCIIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
yYpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero odmiero o0pa3oBaHHs 0co00e
BHUMAHHC YJICISACTCA d)OpMI/IpOBaHI/IIO HAaBBIKOB palfMOHAJIbHBIX BBI‘II/ICJICHI/Iﬁ, BKJIIOYAKOIIIUX B
ceOs1 MCIOJIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIA, YMCHHE NIENaTh MPUKHUJIKY, BBITOJIHAThH
npUOJIMKEHHBIC BRIYMCIICHUS, OLICHIUBATD YUCIIOBBIC BBIPAKEHHS, pab0TaTh ¢ MAaTEMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMC$I MHOXCECTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX W
I[eﬁCTBHTeJ’IBHBIX qucel AOIIOJIHAKTCI MHOXECTBOM KOMIIJICKCHBIX YHCCII. B KaXI0M H3 ITHUX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4K U OTICPAIUH: JICTICHUE
HAIIEJIO, OINEPUPOBAaHME OCTAaTKAaMM HAa MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOWCTBa
PaluOHAJIbHBIX W UPpPAalUOHAIIBHBIX YHCCII, apI/I(bMCTI/I'-ICCKI/IG Oorepanru, a TaKXKXC HM3BJICUCHUC
KOpHA HaTypaJH:HOﬁ CTCIICHU Ha MHOXCECTBEC KOMIIJICKCHBIX YUCCII. BHaFOI[ap?I
MOCJICIOBATEIBHOMY — PAaCHIMPEHUIO KpPyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOXKHOCTSIMH MX TIPUMEHEHUS JIJISl PEIICHUS PA3JIMYHBIX 33724 (POPMHUPYETCS TPEACTaBICHUE
0 €IMHCTBE MAaTEMATUKU KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIEN PEAIBHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHHE U KOHKPETH3ALHSL.

Jluaus «YpaBHEHUS M HEPaBEHCTBA» pealIM3yeTcs Ha MPOTSHKCHUH BCEro OOydeHUs Ha
YpOBHE cpeaHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoM paszene [Iporpammbl
IPEIYCMOTPEHO pEeIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
Pa3siInIHbIMU MCTOdaMH  PCIICHHA  pallMOHAJIbHBIX, HppalOHAJIbHBIX, IIOKa3aTCJIbHBIX,
JIOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB U CHCTEM, a TaKXe 3ajad,
colepkammx mnapamerpbl. [loyiydeHHbIE YMEHHS HIMPOKO HCIOJB3YIOTCS TPU HCCICTOBAHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 ¥ 337]a4 Ha HaXOXKCHHE
HAWOOJBIINX X HANMEHBIINX 3HAYCHUN q)YHKHI/II/I I[aHHafI COACpIKATCIIbHAsA JIMHUA BKIIKOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO QopMmyliaMm, MpeoOpa3oBaHUs
palMOHATIBHBIX, HPPAIMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHHIA,
COZIepKAIUX CTerneHrn u Jorapudmel. braaromapss M3ydeHWIo anreOpaumyeckoro marepuaia
MMPOUCXOOUT ﬂaﬂbHefIIHee Pa3sBUTHC AITOPUTMHUYCCKOT'O u a6CTpaKTHOFO MBIIIJICHUA
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmaMu, TIpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHUJIC PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAY4YHBIX 3a7a4, HarlIs1IHO JEMOHCTPUPYET CBOU BO3SMOKHOCTH KaK A3bIKa HAYKH.

ConepxaTtenpHO-MeToAMYecKast TUHUS «DYHKIUU U TpaguKH» TECHO MEPEIUIeTaeTCs C
JNPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TOCKOJIBKY B  KAaKOM-TO  CMBICIE  3a7aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuana. M3ydeHuWe  CTENEeHHOW, IOKa3aTelIbHOM,
Jorapu(pMHUUECKOl U TPUTOHOMETpUYECKUX (YHKIUH, UX CBOMCTB U rpauKoB, UCIIOJIH30BAHNE
GyHKIMA IS pelieHus 3aJad U3 JPYruxX Y4eOHBIX TPEIMETOB U PEaTbHON JKU3HU TECHO
CBSI3aHO KaK ¢ MAaTEMaTHYCCKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHHI W HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyaamMu
3aBUCUMOCTH MECKAY Pa3JIMYHBIMH BCIIMYHMHAMHU, UCCIICAOBATE IMMOJTYYCHHBIC (bYHKHI/II/I, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAlEICH Ha pPa3BUTHE YMCHUH U
HAaBBIKOB, MO3BOJIAIOIINX BBIPAXKATH 3aBUCUMOCTU MCXKAY BCIWMYHMHAMU B paBJ’IH‘IHOﬁ (I)opMe:
aQHAJMTUYECKOHN, Tpaduyecko U CIIOBeCHOH. Ero wu3ydeHwe CcrmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  OOOOHIEHMIO W KOHKPETU3allUH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHus «Hagaia MaTeMaTnyecKoro aHaan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTH4YEeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IOSBJISIETCS BOBMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (QYHKUUHN, OMPEAeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI TEl, HAXOIUTh
CKOPOCTH U YCKOpEeHHsI TporeccoB. JlaHHas cojaepkaTellbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJENel peaJbHBIX CHUTyallud, MO3BOJISIET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-d)KOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOI'O aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTtBe. OOy4aromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3ybTaTax, MOJYYeHHBIX B XOJI€ Pa3BUTHA MAaTEeMaTUKH KaK HAyKH, U
00 uXx aBTOpax.

CogepxarenpHO-MeTOIMYECKass JIMHUS «MHOXKECTBA W JIOTHKAa» BKJIIOYaeT B ceOs
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTAaBICHNUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAWHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUICCKUE TUCIIUTUTHHBI M UX IPHIIOKEHUS B euHOe 1ennoe. [loaTomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs TIOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro s BBIPAXKEHHsS] CBOMX MbIciel. [[pyrum
BXHBIM TIPU3HAKOM MAaTEMATHKW KaK HAayKH CIEAyeT MPU3HATH CBOMCTBEHHYIO € CTPOTOCTh
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IMOCTPOCHHS  JOKa3aTeIIbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHUS] 00yYaIOUINXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHHS Ha OCHOBE JIOTHYECKHX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kypce «Anrebpa W Hadajma MaTEeMAaTHUECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJETUPOBaHHUS, KOTOpble  TPHU3BaHBl  CHOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENEH pEealbHBIX CUTYallUui, HCCIETOBAHHS JTHUX
MOJICJIC C TOMOIIBIO armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPeTaIrluu
MOJTYYEHHBIX Pe3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B KaXIBIH W3 pa3JielioB MPOTPAMMEI,
MOCKOJNIBKY BECh MaTepuall y4eOHOro Kypca IMIMPOKO UCHOIB3YEeTCs ISl PEIIeHUs MPUKIaIHbIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HAOJIOIATEIIBHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOiieMy. JleareapHOCTh MO (HOpPMHPOBAHHIO
HABBIKOB PEIIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHS BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hadaia MaTeMaTUYECKOTO aHATTN3ay.

Ha u3ydenune yueOHOTO Kypca «Airedpa U Hadajga MaTeMaTHIECKOTO aHAIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenune apoGeil 1 MPOLEHTOB [yl peleHUs IPUKIIaJHbIX 3a1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YuCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJAa OKPYIVIEHUs, NPUKUIKA M OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILIECHUS IPAKTUYECKUX 3a1a4d U IPEJCTABIICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOIO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeCTBUA. HepaBeHCTBO, pellleHnEe HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHATIbHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanmonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl  PELIEHUS  HMPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOHOMeTpUueckre (opmyinel. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHU M.

Pemenne cucreMm IMHEWHBIX ypaBHEHMH. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWMCTBA, BBIYUCICHHUE €ro
3HAYCHMS, IPUMEHEHUE ONPENEIIUTENIS I PELICHUs CUCTEMBI TUHEHHBIX YpaBHeHMN. Pemenue
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanne oCcTpOeHHOU
MOJIEJIN C TOMOIIBIO MATPHI] U OIIPEACIIUTEIEH.

[TocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTYallMH C ITOMOUIbIO YPABHEHUH WU
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUECKHX 3a7ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢ynkuuit. ['paduk dyHkmu. SneMeHTapHbIe TpeodpazoBaHus rpaduKOB (PYHKIHIHA.

Ob6nacTp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynakuuu. [IpomexyTku
3HaKonocTossHCTBAa. UETHble M HeuérHble QyHkuuu. [lepuoanueckue QyHkiuu. IIpomexyTku



MOHOTOHHOCTH (PyHKUMH. MakcuMyMbl U MUHMUMYMBI (QyHKIMU. Hanbonbliee u HauMeHbIIee
3Ha4YeHUs (QYHKIUU Ha TPOMEKYTKE.

JluHeitHast, KBaApaTUIHAS U IPOOHO-THHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass QyHKUMSA C HaATypaJbHBIM M LEJNbIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHS N-Of CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
[IOKAa3aTeJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH AJI1 PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPENEICHUE TPUTOHOMETPHUECKUX (YHKIIMNA
YKCJIOBOTO apryMeEHTA.

OyHKIMOHATbHBIC 3aBUCMOCTH B pEabHBIX MPOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEM.

Hauyana maTeMaTH4ecKkoro aHajimnsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aMaHUs OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BAaTEIbHOCTH. MCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHalln3a KaK aHalin3a OECKOHEUYHO MaJIbIX.

Apudpmernueckas U reoMerpuueckas —mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHbIl W SKCHOHEHIMaNbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHue NPOrpeccuu Ui peUIeHUs: pealibHbIX 3a7a4 IPUKIIAIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPHIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB JJISl PEHICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMPEPBIBHBIX (YHKLUHM /IS peIeH s 3a/1ay.

[TepBas u BTOpas npousBoAHble PyHKIUHU. ONpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOUN K rpa@uKy QpyHKIHH.

[TpousBoaHbIe An1eMeHTapHbIX QyHKUMN. [Ipon3BoaHast cyMMBbl, TPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, OTepalvy HajJ] MHOXKXECTBAMU M WX CBOMcTBa. Jlnarpammel Ditiepa—Benna.
[IprMeHeHre TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHHUs peajbHBbIX MPOIECCOB U
SBJICHUH, TIPU pEIIeHUH 3a]a4 U3 APYrHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbusle u nensle uucna. IIpuMeHeHHE INPU3HAKOB JAEIUMOCTH ILENBIX YHCED,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiiee odmee kpatHoe (mamee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBkinaa nms pemeHus 3aia4 B [ebIX Yhciax.

KommnekcHsle uwncma. AusreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apu(MeTHYeckue ornepanuy ¢ KOMIUIEKCHBIMU 4nciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4ucia. [IprMeHeHHe KOMIUIEKCHBIX 4YMCen [UIsl pelleHus (QU3NYECKUuX U
FEOMETPUUYECKUX 3a/au.

YpaBHeHHUS M HEPaABEHCTBA



CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTENIbHBIX U JIOrapu(PMUUECKHX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOH JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKIMH U rpauKu

I'padux xommnozunmu QyHkiuii. ['eomerpuueckue o0pas3sl ypaBHEHUI W HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paguueckue MeTonbl pELICHUs YpaBHEHHM M HepaBeHCTB. ['paduueckue MeTombl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Hcnonb3zoBanue rpadukoB (QyHKIUN 175 HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne NPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHHUI HEMTPEPhIBHOW (DYHKIIMH HA OTPE3Ke.

IIpuMeHeHHe NPOU3BOJHOM Il HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAIHBIX
3ajadax, JJIs OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpa3zHbIe 37eMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beryucienue onpenenéHHoro uHTerpaia
no popmyne HeroTona-Jleli6Huma.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPepeHInaNbHBIX YPaBHEHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro OOIIECTBAa, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, MNpPOIENyp TIpakJaHCKOro oOIiecTBa



(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKOMN TpakTaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHDKCHUN HAyKU U JCSTENbHOCThIO YUYEHOIO, OCO3HAHWE JMYHOrO BKJIaJa B MOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe30omacHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
($U3UYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHAX CIIOPTHUBHO-030POBUTEIHHOM IEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIO0UsS, UHTEPEC K pa3udHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu MU peaTu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HaIllpaBIECHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHYECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’KAaIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU IS PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh MPOEKTHYIO U MCCIEI0BATENbCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATh OMPEICICHUS TOHSATHH,



yCTAQHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUA i1 000OUIeHHA U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeUUs B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEPUU JJIs  BBIABICHHA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsIMblE U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAlUI0, IPUBOAUTH INPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh crnoco0 pemieHus y4deOHOW 3agaun (CpaBHHMBATh HECKOJbKO BapUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIE10BATEIbCKUI HHCTPYMEHT MO3HaHMsL, (OPMYJINPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
(GbopMUpPOBATH T'MIIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3ULINIO, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYITUPOBATh 0OOOIICHUST M BBIBOJIBI 110 PE3YIbTATaM IPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATh JE€PUIMUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHMKOB  Ppa3IMYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO PpA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS],

CTPYKTYypupOBaTh  UHGOpMAaUIO, MPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKJIEHHUS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U NMUCBMEHHBIX
TEKCTax, JaBaTh I[OSCHEHUS MO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUpPOBATh MOJyYEHHBIN
pe3yJIbTaT;

B Xoze OOCYX/EHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU



CYXJIEHUS C CYKACHUSAMHU APYrMX YYaCTHUKOB JUanora, oOHapyKuBaTh Pa3IM4HMe U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHS,;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTalUu U
0COOEHHOCTEH ayTUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pEIleHHs 3aJadyd, BbIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEeIIeHNs MaTeMaTUUECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IPHM pEIICHWU 3a/add, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSIM, OOBSCHITH MPUYUHBI
JOCTUKEHUSI WJIN HEAOCTH)KEHUS pPE3YJbTaTOB JI€ATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eSAITEILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHn ydyeOHBIX 3aJay, MPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM DPabOTHI, paclpelenaTh BUIbl paboT, TOrOBapHBaThbCs, 00CYXAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaH/bl, OLIEHMBaTh KauyeCTBO CBOEro BKJaJa B OOWIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenuss B 10 kjacce oOydaromuiics MHOJYYUT CJIEAYIOIIME HpeIMETHbIE
pe3yibTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa M Hayana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALIMOHAIILHOE YHCIIO0, OECKOHEUHAs! TIepruoanyecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
qKcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIs PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OoTpaciieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHHS, NMpaBWJIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATh IOHATHEM: CTEMEeHb C IIeJIbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOAIIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YHCEN JUIsl pEelIeHHs NMPaKTHUYEeCKUX 3afad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaIbHOM CTENEeHH;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllHOHAILHBIM I10Ka3aTelIEM;



CBOOOJHO ONEpUPOBAaTh IMOHATUAMHU: JIOTapU(PM dYKCcIa, OECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO OIEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpPUPOBATH NOHATHAMU: APKCUHYC, apKKOCUHYC M apKTaHI€HC YMCIOBOI0 apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  NOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHUS PALMOHAIBHBIX M JAPOOHO-PaLMOHAIbHBIX
YpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMA KO3 PULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJeHHEe MHOrowIieHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera ains pemenus 3anaq;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUs], IPUMEHATh ONpPEASTUTENN A PeLIeHUs
CUCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pealibHble CUTYyallMd C TMOMOIIbI CHCTEMBI
JMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpUll U
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MTOJTyYSHHBIH Pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /ISl IPpe0Opa30BaHUsl BEIPAXKEHUH;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHH C
palroHaIBFHBIM TIOKA3aTeNIeM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(MOB Ui  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WJIA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, TPUMEHATH
HE0O0X0IMMBbIE (POPMYITBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUIA,

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, MCCIE0BaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3aJaHusl (YHKIUH, B3aUMHO
oOpaTHble (DYHKIUM, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JI€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH OMpPEICNICHUs] W MHOXKECTBO 3HAYCHUH
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMBl W MHUHUMYMBI (YHKIIWH,
HanOoJIpIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpaduk
KOPHS N-OM CTENEeH! Kak (pyHKIUN 0OpaTHOM CTENEHN C HaTypallbHbIM IOKA3aTEIeM;



ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U IrpadMKH, UCIIOJIb30BaTh UX I'paUKHU 7S pEIIeHUs ypaBHEHMUI;

CBOOOJTHO ONIEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCTIOJIB30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB U pealbHOM KU3HH, BbIpaXkaTb (opMysiamMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuUPMETHYeCKas U TeOMETpUYECcKas IpOrpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUUECKasi IPOrPECcCHsl, JIMHEHHBIN U 3KCIIOHEHIMANIbHBIN POCT,
(bopMyIna CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU [Tl PELIEHMSI pEaJIbHBIX 3aJ1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJaHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUUYEHHBIE [10CIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: (DYHKIMS, HEHpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEICHMS, YaCTHOIO M KOMIIO3ULUHU JABYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI;

HCIIOJIb30BaTh T€OMETPUUECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlICHUs 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUi HaJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar il ONHCAaHUs PeajbHBIX IMPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3aja4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATUSIMH: OIpEAENIEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce oOydaromuiicss MOIYYUT CIEIYIOIIUE IpeaIMEeTHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel mporpaMMmbl yueOHOro Kypca «Amnredpa u Havaja
MaTEMaTHUYECKOT 0 aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATHUSMHU: HATypaJbHOE U IEJI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU aeauMocTH nenslx yncen, HOJl u HOK
HaTypaJIbHBIX YHMCENl JJIs PELIEHUS 3a1a4, IPUMEHATh AIropuT™M EBKna;

CBOOOJTHO OTNEpUPOBATh MOHATHUEM OCTaTKa MO MOJYJII0, 3aUCHIBATh HATypajbHbIE YHCIa
B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS,

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEICTaBIATh KOMIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpUrOHOMETPUUECKO (opme,
BBITOJIHATH apUPMETHYECKHUE ONIEPALMU C HUMH U M300paXkaTh HAa KOOPAMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:



CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCHIILHBIX MEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoauMbIe (POPMYJIBI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CHCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUSI CUCTEMBI U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABEHCTB;

pemath palMoHalbHBIC, HMPPALMOHAIbHBIC, IOKa3aTeJIbHbIE, Jorapu(MUUYECKUe |
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINe MOIYJIH U TTapaMeTphl;

NPUMEHSTH TpaduuecKre METOAbI ISl PeIICHUsI YPaBHEHUI U HEPABEHCTB, a TakXKe 3a/1a4
C mapaMeTpaMu;

MOJICIIMPOBATh pEAIbHBIE CUTyallM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4d, HMCCIIENIOBaTh MOCTPOCHHBIC
MOJIEJIH C UCIOJIb30BAHUEM armapaTa anreOpbl, MHTEPIPETUPOBAThH MTOJTYUYCHHBIN pe3ylbTar.

DOyHKUUH U rpaduku:

CTPOUTH TPaPUKH KOMIOZULIUHU (PYHKIHI C MTOMOLIBIO 3JIEMEHTAPHOTO MCCIECIOBAHHUS U
CBOWCTB KOMITO3UIINH JABYX (DYHKITHIA,

CTPOUTH TeOMETpHYecKre oOpa3bl ypaBHEHHWH M HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

NPUMEHATH QYHKIMH 11 MOACTUPOBAHUS U HCCIIEIOBAHNUS PEATBHBIX POLIECCOB.

Hauyana maTeMaTH4eCKOro aHajImu3a:

UCIIONB30BaTh MPOU3ZBOJIHYIO Ui HCCIeAOBaHHMS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAaNMEHbIIIee 3HaUeHNs (PYHKITMH HENPEPHIBHON Ha OTPE3KE;

MCIOJIF30BaTh MPOU3BOJHYIO ISl HAaXOXKIACHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COLMaIbHO-?KOHOMHUYECKHX, 3a/ladyax, JUId ONpEAETCHUs CKOPOCTH U YCKOPEHHS
nporiecca, 3alaHHOTO (OPMYIIOi HITH TpaduKoOM;

CBOOOJTHO OTIEpUPOBATH MOHATHAMU: IEPBOOOPA3Hasi, ONPENEIEHHBI HHTETPANI, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JleliOHMIA;

HAXOJUTh IJIONIAIN TIOCKUX UTYp B 00BEMBI TEJT C TOMOIIBI0 HHTETPaa;

UMETh TPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pewath NpUKIaJHbIEe 33a4ud, B TOM YUCIIE COLMAIbHO-DPKOHOMUYECKOTO U (PU3HUECKOTro
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U POTPECCHH 10
Henpepeisable pynkimu. [IponsBognas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensle yucna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis pelieHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIC UKclia. PaimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynp AeiCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatnsie pynkiun. Kommnosumus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 eJIbIM moKasareiieM. E€ cBolicTBa 1
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIIeHUS HPPAITUOHATBHBIX
yYpaBHEHUN
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
HUPPALMOHATLHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHS N-Oi CTEHICHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHS N-Oi CTEICHH

50 KaK QyHKIIMHU 0OpaTHON CTETIeHHU C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-oi crenenu. MppannoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(pMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

epBasi U BTOpast IPOU3BOJIHbIE KIIUU

121 IT VH

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHYEcKast (OpMBI 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHKun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAJIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudmMeTHyeckue  omepanuM ¢ PalUOHAIBHBIMH |
' JeMCTBUTEIIBHBIMU YHCIIAMHU
13 BoimonHATe nprOnnKEHHBIE BEIUMCIEHMS, UCIIOJIb3YS IIPAaBUJIa OKPYTJICHUS,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yibTaTa BHIYUCICHUI
OnepupoBaTh HOHATUSMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTENEeHH;
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
pellIeHns NPAKTUUECKUX 3aJad U IPECTABICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YIJIa;
1.5 UCMONb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LEJOE,
2.1 paloHalIbHOE, HppalMOHAIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM M pelaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BoimonHATe npeoOpa3oBaHUsl IIENbIX, PAllMOHAIBHBIX W HPPALMOHAIBHBIX
2.3 BBIpQXEHU ¥ pelaTh OCHOBHBIE THIMblI LENbIX, PAlUOHATIbHBIX U
MPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB
54 [IpuMeHsITh ypaBHEHMsSI M HEpPAaBEHCTBA MJI PEIIEHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIIAThH
2.5 BBIPQXCHMSI, YPaBHEHUS, HEPABEHCTBA 10 YCJIOBHIO 3aJaud, HUCCIIEN0BaTh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM alllapara aireopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMU: QYHKIIHS, CIIOCOOBI 3a1aHusl (YHKIUHU, 001acTh
3.1 omnpezieNieHuss M MHOXKECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,
B3aUMHO OOpaTHbIC (PYHKITUN
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTh M HEUYETHOCTh (QYHKIMH, HYIH




(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crtpouts U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIUH,
CTeneHHON (YHKIUH C LENbIM MoKa3aTelieM
Hcnonw3oBare rpaduku (GyHKIMHA )T UCCICTOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TpHU pEeIIeHUH 3a7ad M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHOM JKMU3HHU, BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEX1Y BETUYNHAMHU
4 Hauana marematnyeckoro aHaansa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCTD, apudmMeTHuecKas W
' reoMeTpuYecKas Iporpeccuu
4.9 OnepupoBaTb NOHATHUAMU: OECKOHEYHO YOBIBaloIlasi TeOMETpUYecKas
' nporpeccusi, CcyMma 0E€CKOHEYHO YOBIBAIOIIEH TeOMETPUIECKON IPOTPECCHH
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUd IS
' pellIeHus peabHBIX 3aja4 IPUKIAJHOTO XapaKkTepa
5 MHo>xecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUus
5.2 pealIbHBIX IPOLIECCOB U SBJICHUH, IIPU PEILIEHUU 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPENCIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATHAMM: HaTypaJbHOE, LEJIO€ YNCIO; HCIOIb30BaTh
11 MIPU3HAKU JEIUMOCTH LEIBbIX YHUCEN, pa3JIOKEHUE YKCIIa Ha IPOCTHIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM
13 OnepupoBaTh MOHATUIMH: Jorapudm 4ducia, AECITUYHBIE U HATypalbHbIE
' sorapuMbl
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumeHsiTh  CBOMCTBa CTENEHHM Il MPeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONEpUPOBATh MOHATHUSAMHU: IIOKA3aTEIbHOE YpPAaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI MOKAa3aTEIbHBIX YPABHEHUIN U HEPABEHCTB
59 BemonHsATe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpXKAIIUX Jorapudmsl;

ONEepUpPOBATh TMOHATUSAMU: JIOrapu(MUYECKOE ypaBHEHUE U HEPaBEHCTBO;




penaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3 HaxonuTs pemieHus npocTelimx TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npocTeduX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
' ypaBHEHUI U HEPABECHCTB
MogenupoBaTh peajbHble CUTyalluM Ha s3blKe anreOpbl, COCTaBIAThH
2.6 BBIPAXCHUS, YpaBHEHMS, HEPABEHCTBA U CHUCTEMBl IO YCIIOBUIO 3aJauH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM amapara anreOpbl
3 OyHkuuu u rpaguxu
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJbIIee |
' HaMMEHbIIIee 3HAa4eHUs (QYHKIMHM HAa TPOMEXKYTKE; MCIOJIB30BATh WX JUIA
uccieoBaHus QyHKIMM, 33JaHHOM IrpaduKoM
OnepupoBaTh NOHATHAME: TPapUKU MOKA3aTEIBHON, JOTrapUPMHUUECKON |
3.2 TPUTOHOMETPHUYECKUX (YHKIWH; H300pakaTb HMX Ha KOOPIHMHATHOU
TUIOCKOCTH M UCTIOJIB30BATH JIJISl PEIICHUS YpaBHEHHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa)MKU JIMHEHHBIX ypaBHEHUM
' Y MCIIOJIb30BATh UX JUIS PEUICHUS CHCTEMBI JIMHEHHBIX YpPaBHECHHUN
34 Hcnonb3oBate rpaduku (GyHKIMH A7 MCCIEJOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Havana maTreMaTn4ecKoro aHanmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIINSA, TPOU3BOIHAS (DYHKIIUH;
4.1 UCIMOJIb30BaTh T'€OMETPHUUECKUN M (PU3NYECKHI CMBICT HPOM3BOJHOW JUIs
peleHus 3aaa4
4 HaxonuTe  MpoOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp3oBaTh  NPOM3BOAHYIO Ui  UCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh pPE3yIbTaThl HCCIECAOBAHUS K
HOCTPOCHUIO IPahuKOB
44 Hcnonb30BaTh MPOM3BOJAHYIO JJISI HAXOXACHUS HAWIYYIIEro pelIeHHs B
' NPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTb MNOHATUSMH: T€pBOOOpa3Has M HWHTErpai; IOHUMATh
' reoMeTpUYecKuil U (pU3NYecKii CMBICIT HHTETpaja
46 HaxonuThs mepBooOpa3Hble dJIEMEHTApHBIX (QYHKINH, BBIYUCISTh HHTETPAT
' o Gpopmysie Hetotona — Jleiibuuna
47 Pemate nmpukiaaHble 3a/1aud, B TOM YHUCIIE COLMATBHO-3KOHOMUYECKOTO U

(u3r9ecKoro xapakrepa, CpeJIcTBAMU MaTEMAaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
Panuonanenple uucia. OOBIKHOBEHHBIE M JIECSTHYHBIE JpOOH, MPOLEHTHI,
OecKOHEeuHble  IepuoguuecKkue  Japobu.  Apupmernueckue  omepanuu ¢
1.1  paunoHa’IbHBIMM YHCIAMH, IPeOOPa30BAHUS YUCIOBBIX BbIpakeHUH. [Iprumenenue
npoOeil ¥ MPOLEHTOB ISl pelleHUs MPHUKIAIHBIX 33734 U3 Pa3JIMUYHbIX OTpaciei
3HAHUU U PEAILHON KU3HU
JeiictButenpHple  yuciaa.  PanyoHanbHblE M MPPALMOHAIBHBIE  YHCIIA.
1.2  Apudmernueckue omnepauuu ¢ JeHCTBUTENbHBIMU uuciamu. [IpubnmxénHble
BBIUNCJICHMS], TPaBUJIa OKPYIJICHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ uensiM nokasareneM. CrangaptHas gopma 3anucu JeHCTBUTENIBHOTO
1.3  uwucna. Ucnonbs3zoBaHue noaxozsmeil ¢Gopmbl 3aucu ACHCTBUTENbHBIX YUCEN IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX
14 Apudmerndecknii KOpeHb HaTypaJIbHOW creneHu. JleWcTBUs ¢ apupMEeTUIECKIMHU
' KOPHSIMU HaTypaJlbHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxzaecTBa M TOXKAECCTBEHHBIE MPEOOPA3OBAHHS
59 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHne, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
' WHTEPBAJIOB
2.4 PemeHue 1enbix U APOOHO-PALMOHATIBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 = PemeHne TpUTOHOMETPUYECKUX YpaBHEHHMA
57 [IpuMeHeHnEe ypaBHEHMH M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKMX 3anad
' 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peabHOU KU3HU
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3ananus ¢yHkuuu. I'padpuk dynkuuu. BzaumHO oOparHbIE
' GyHKIH
3.9 Ob6nacte ompeneiaeHuss W MHOXKECTBO 3HayeHUN @ynkuuu. Hymu dyHkuumm.
' [IpomexyTKH 3HAKONMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 CrenenHass (QyHKIMsS C HaTypajdbHBIM M LEJIbIM TMoOKa3aTesneM. EE& cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4  TpuroHomerpuueckas OKpY>KHOCTb, ONpeJesieHHe TPUTOHOMETPHUUECKUX (PYHKIIHIT



YHICJIOBOT'O apryMEHTa

4 Hauana maremMaTHueckoro aHajimsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHMS IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIEIOBATENEHOCTH
Apudmernueckass M reomeTrpuyeckas Iporpeccud. beckoHeuHO yObIBarolas
4o | TEOMETpHHECkas MPOrpeccus. Cymma OecKOHEYHO YOBIBAarOIIEH TeOMeTpHYECKOn
' nporpeccud. @opmysna CIOXKHBIX IMPOLEHTOB. Mcnonap30BaHUE IMporpeccuu JUis
pelIeHNs peallbHbIX 3aJa4 IPUKIAHOTO XapaKTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, omepauuu Haja MHoxkecTBamu. Jluarpammel Oiinepa — Benna.
5.1  IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI0 armapara A OIHCaHUs pealbHbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUeOHbBIX IIPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncina. [Ipu3Haky JenMMOoCTH HEIbIX YUCEll
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aTeneM. CBoMCTBaA CTENEHU
1.3 Jlorapudm uncna. JlecaTHaHbIe U HATYpPAIbHBIC JTOTAPH(PMBI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxXeHU, CoAepKaLIUX JJOTapUPMbI
59 IIpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' rokasaresem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 CucremMpl NTUHEHHBIX ypaBHEHMH. PeleHue NpuKIaaHbIX 3a7ad C IOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpumeHneHue ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYEeCKHX
' 3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTell HayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKh
Oyukuus. Ilepuonnyeckue ¢yHkiuu. [IpomMexyTku MOHOTOHHOCTH (DYyHKIUH.
3.1 MakcuMymbl 1 MUHUMYMBI (QyHkuuu. Haubonbliiee u HauMeHblee 3HAYEHUE
(GYHKIMU Ha TPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu
3.3 IToka3zarenbHas u jorapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH



Hcnonb3oBanue rpadukoB (QYHKIUN i pEIICHUs YpPAaBHEHUW W JIMHEHHBIX

3.4
CHCTEM
Ucnonb3oBanue rpadukoB GyHKIUN JUIsI  HCCIEAOBAaHUS IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT MPU PEIICHUU 3a/ad U3 IPYTHX yueOHBIX
IIPEAMETOB U PeaIbHOMN )KU3HU
4 Havana marematuuyeckoro ananusa
4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3HUECKUI CMBICT TPOU3BOIHOM
43 [TpousBoaHbie 37eMeHTapHBIX (yHKIUNA. POPMYIbI HaXOXKIACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUN
[Ipumenenune MPOU3BOIHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxkaeHnre HanbompIero 1 HaMMEHbIIero 3HaueHus (PyHKIMU Ha
OTpe3Ke
[IpumeneHne TPOU3BOAHOW JJIsi HAXOXKIEHUS HAWIy4llIero pelieHus B
4.5 MPUKJIAIHBIX 3a7adax, JUIs OMNpENeNIeHHus CKOPOCTH TMpoliecca, 3aJaHHOTO
dbopmyoit unu rpadpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 Wuterpan, ero reoMmerpuueckuii U Gpusuveckuii cMpici. Borurncnenue uHTerpana

o opmyne Hetorona — JleitOHuia

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁona}ma K IPECAMETHBIM pe3yjJabTaTaM

NMpPOBepPseMOro  OCBOEHHs OCHOBHOI 00pa3oBaTeJbHOI NPOrPaMMbI CPeIHEro
TpeOoOBaHUS o01ero oopasoBanus

Branenue Merogamu [OKa3aTelbCTB, AJTOPUTMAMU pELICHUS 3aaad;
yMeHHe (OpMYyJIMpPOBAaTh U ONEPUPOBATH MOHSTUSIMU: OIpEAEICHHE,
aKCHOMa, TeOpeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, NOKA3aTEIIbCTBO,
PaBHOCHUJIbHBIE (hopMyITUPOBKHY; IIPUMEHSATH UX; yMEHHUE
¢dopmynupoBaTe 00paTHOE M TNPOTUBOIOJIOKHOE  YTBEpXKIEHHE,
MPUBOAUTh NPUMEPBI W KOHTPIPUMEPBI, HCIOIB30BATH  METOJ
MaTeMaTUYeCKOW MHIYKLUHU; IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS
IIpU  PEIIeHWM 3a]a4, OLEHHUBAThb JIOTMYECKYH0 IPABHUIBHOCTh
pacCyXJI€HMI; yMEHUE OIIEpUpPOBaTh IMOHATUAMHU: MHOXKECTBO,
ITOAMHOKECTBO, ONEPALMM HAJl MHOXKECTBAMHU; YMEHHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil  ONKMCAHMUS  PEANbHBIX

IIPOLECCOB U SIBJICHHUI U IIpu pCIICHUHU 3aaa4, B TOM YHCJIC U3 JPYIrux



y4eOHBIX TIPEAMETOB; YMEHHE ONEpUpOBaTh MOHATUAMHU: Tpad,
CBSI3HBIN Tpad, nepeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh U
OIUCHIBATH Tpadbl Pa3IUIHBIMU CIIOCOOAMH; UCTIOIB30BATh rpadbl MPU

PEIICHUHU 3aJa4

YMeHue onepupoBaTh NOHATUSAMU: HATYypaJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTENEHb C LEJbIM IOKa3aTelieM, KOPEHb HATypaJbHOW CTEIIEHHU,
CTENEHb C PALMOHAIbHBIM I1OKa3aTelleM, CTENEHb C JeHCTBUTEIbHBIM
mokKasareneM, Jiorapupm uHCIa, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJILHOTO YHCJIA, OCTATOK IO MOJYJIO, PAalMOHAIBbHOE YHUCIIO,
UppALMOHAJILHOE  4YMCJIO, MHOXECTBA  HATypalbHbIX,  LIEJIBIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX 4YMCEN; YMEHHME HCIOJb30BaTh
MPU3HAKH JIEIMMOCTH, HAMMEHBIINN OOIIMIA JNenuTeNh 1 HauMEHbIIee
of1iee kpaTHoe, anropuT™M EBkinaa npu perieHuu 3a1ad; 3HaKOMCTBO
C pa3IMYHBIMU [IO3UIMOHHBIMU CHUCTEMaMH CUMCICHMS; yMEHUeE
BBIIIOJIHATH BBIUMCIICHHE 3HAUEHUN U NpeoOpa3oBaHMs BBIPAXKEHUN CO
CTeNeHsIMH M Jorapudmamu, npeoOpa3oBaHus JpoOHO-pALMOHATIBHBIX
BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHITHUSIMU: IMOCIEAOBATEIbHOCTD,
apupmeTnyeckas ~ MpOrpeccHs,  reoMeTpuyeckas  Iporpeccus,
OeckOoHEYHO YyOBIBarOIIass TeOMETpUYecKass MpPOTPeccus; YyMEHHE
3aaBaTh  IIOCJIENOBAaTEJIBHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKyppeHTHbIX  (OpMyJ;  yMEHHME  ONEpUPOBAaTh  MOHATUSMHU:
KOMIUIEKCHOE YHCJIO0, CONPSKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOIO 4Hciia, popma 3alicH KOMILJIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpHUECKass W anredpauueckas); yMeTh
MIPOU3BOJIUTH apU(PMETHUECKHUE EHCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
IPUBOJIUTL  HPUMEPHl  HCIOJIB30BAHMS  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MOHATUSMU: MaTpuia 2xX2 u 3X3, omnpenenuTenb

MaTpullbl, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OITPEACIIUTECIIA

YMeHHe onepupoBaTh NMOHATUSAMHU: PalUOHAIIBHBIC, UPPALMOHAJIbHBIE,
MoKa3areabHble, CTENIEHHBIE, JIOTapu(pMUIECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHUS U HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIIEpUPOBATh
MOHSTUSIMU: TOKJIECTBO, TOXKIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPAaBHEHUUM W HEPABEHCTB, PAaBHOCUIIBLHOCTHb
YPAaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YPaBHEHUS,

HCEPABCHCTBA U CHCTCMbI C IMMOMOIIBIO PA3JIUYHBIX HpI/IéMOB; peuiaTtb




YpaBHCHH, HCPABCHCTBA MW CHUCTCMLBI C IapaMCTPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI JJIA PCIICHUA MaTEMAaTHYCCKUX

3a]1a4 U 3a]1a4 U3 pa3JIU4HbIX 00JaCTeN HayKu U peanbHOMN KU3HU

YMeHue onepupoBaTh MOHITHSIMH: (QYHKIHS, YETHOCTh (DYHKIHH,
MEPHOIUIHOCTh (DYHKIIMH, OIPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (pYHKIMH, HAanOOIbIlIee U HANMEHbIIISE 3HAYCHHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbiBHAS (YHKIUSA, aCHMIITOTHI
rpadpuka (QyHKIUH, TepBas M BTOpas MpPOU3BOAHAS (DYHKIHH,
TCOMETPHYCCKUN M (PU3MYCCKUN CMBICIT POU3BOIHOM, IIepBOOOpa3Hasi,
ONpeAeNEHHbId WHTETPAT, YMEHHE HAXOIWUTh ACHUMITOTHI Trpaduka
(GYHKIMU; YMECHHUE BBIYMCIATH MPOU3BOIHBIC CYMMBbI, MPOU3BEICHUS,
YaCTHOTO W KOMIIO3HIMH (YHKITUH, HAXOAUTh ypaBHEHUE KacaTeIbHOU
K rpaduKy QYHKIUU; YMEHHE HAXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
GyHKIMH; YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JIJISl HCCIICIOBaHUS
(GyHKIUH, HAXOIUTh HANOOJBIINE U HAMMCHBIUE 3HAUYCHUS (YHKIIHIA,
CTpOUTh TrpaUKd MHOTOYWICHOB C HCIOJb30BAaHHEM arrapara
MaTEeMaTHYeCKOr0  aHallu3a; NPHUMEHATh  MPOW3BOAHYIO IS
HAXOXKJCHHUS HAWIYUIICr0 PEIICHHS B TNPUKIATHBIX, B TOM YHUCIIE
COLIMATIbHO-)KOHOMHUYECKUX W  (U3WYECKHX 3aJadaxX; HaxOJIUTh
wiomaad u o0bEMBI (GUTYpP C TOMOIIBI HWHTErpaia; MPUBOIUTH
MpUMEpPbl  MaTEMAaTHYECKOTO  MOJCIHMPOBAHHS  C  IOMOIIBIO

muddepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk GYHKUUH, oOpaTHas
¢byHKIMA, KoMro3uuus QyHKIUHN, TUHEeHHas QyHKUUs, KBaJpaTu4yHast
¢byHKUIMsA,  panuoHanbHAs  (QYHKUUS,  CTeNeHHas  (QyHKLHS,
TPUTOHOMETpHUYECKHE (YHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢byHKIMHK, TOKa3aTenbHas W Jorapudmudeckas (QyHKIMM; yMEHHE
CTPOUTH IpaUKU M3YYEHHBIX (DYHKIUH, BBHIIOJHATH NMPeoOpa3oBaHMs
rpaduKoB (QYHKIMIA, UCTIOIB30BATh TPaPUKH AJIS U3YUYEHUS MPOLIECCOB
W 3aBUCHMOCTEH, NP PEUICHUHN 33134 U3 APYTUX y4eOHBIX MPEIMETOB
U 3a7lad U3 peaJbHOM >KU3HM; BbIpaXaTh (opMyJamMH 3aBHCHMOCTH
MEXy BeTMUYNHAMM; HCIIOB30BaTh CBOMCTBA U rpadMKu QYHKIUAN IS
pelieHusl ypaBHEHUI, HEpaBeHCTB MW 3aJady C IapamMeTpaMmu;
n3o00pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA pPEIICHUI

ypaBHeHPIfI, HEPAaBCHCTB U UX CUCTEM




YMeHue peuiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIIE Ha
MIPOLIEHTHI, TOJIU U YacTH, HA JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIyr, HaJOTH, 33Ja4yd U3 O00JacTh YHIpaBJICHUS JHYHBIMH U
ceMeHbIMU  (DUHAHCAMU); COCTaBISATh BBIPAXKEHHUS, ypaBHEHUS,
HEpPABEHCTBA U HUX CHUCTEMBl 110 YCIOBHUIO 3a/ayd, MHCCIEN0BATh
MOJIyYEHHOE pEeIlIeHHEe M OIICHUBATh MPaBAOINOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJIEIUPOBATh PEAJbHBIE CUTYallUH Ha SI3bIKE MATEMAaTHUKW;
COCTaBJISITh BBIPAXECHHS, YpaBHEHHS, HEPABEHCTBA U UX CUCTEMbI IO
YCIOBUIO  3aJaud,  HUCCIENOBaTb  IIOCTPOEHHBIE  MOJAEIU  C
MCIIOJIb30BaHUEM almapara ajaredpbl, HHTepIPEeTUPOBATh MOTYyYCHHBIN

pe3ysbrat

YMeHue omepupoBaTh IMOHATUSAMHU: CpeAHee apudMeTHuecKoe,
MeIuaHa, HanOoJIblIee ¥ HaUMEHBIIIee 3HAYCHHUS, pa3Max, JAUCIIEepCus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOIO HAa0Opa; yMEHHWE W3BJIEKAaTh,
WHTEPIPETHPOBATh MH(POPMALIMIO, TPEACTABICHHYIO B TaOMUIax, Ha
aMarpaMMax, rpadukax, OTpakarollylo CBOMCTBA PEabHBIX POLECCOB
W SBICHHUW; TPEICTABIATh HHPOPMALHUIO C IOMOMIBIO TAaONHIl W
AMarpaMM; HCCIIEOBaTh CTaTUCTUYECKUE [aHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TIpaU4YecKuX METOJOB M OJEKTPOHHBIX CPEACTB;
rpaduecKu HCCIEe0BaTh COBMECTHbIE HAOIOAEHUS C MOMOILBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOW perpeccun

YMeHHe onepupoBaTh IMOHATHSAMM: CIIyYalHBIM ONBIT M CIydalHOE
COOBITHE, BEPOSATHOCTH CIYy4alHOTO COOBITHS; YMEHHME BBIUHCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpaUuyecKUX METOJ0B; MPUMEHSTh
(bopMyIbI CIOXKEHHUSI U YMHOXKEHMsI BEPOSATHOCTEH, (hopMyiy MOITHOMN
BEpOSITHOCTH, (opmyny bepHymim, komOuHaTOpHBIE (aKTHl U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHI; yMeHUe
ONEpUPOBaTh IOHATUSAMHU: CIydalHas BEJIMYMHA, pPAcCIpeeiIcHue
BEPOATHOCTEN, MATEMAaTUYECKOE OKUIAHUE, TUCIIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BeIMYMHBI, (DYHKUMU pacrnpeneneHus U
IUVIOTHOCTH ~ PaBHOMEPHOIO,  IOKA3aTEIbHOTO U HOPMAJIBHOIO
pacupeneneHnidi; yMEHWE  HCIOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHuil 1S pelleHns 3aa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE

INPpUBOJAUTL IMPUMCPBI IIPOSABJICHUA 3daKOHaA OONBIIMX 4YHCEII B




NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE OIEPHUPOBATH
MOHATUSMM: COYETAaHUE, IIEPECTAHOBKA, YHUCIO COYETAHHH, YHCIIO
NepecTaHoBoK; OMHOM HprOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIC
(bakThl M pacCyXJIEHUs Ul pelleHUs 3aJay; OLEHUBATh BEPOATHOCTH
peambHBIX  COOBITHH; COCTaBIATH BEPOSTHOCTHYIO  MOZEIb H

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue onepupoBaTh IOHATHAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIUIa, IUIOCKUH yrod,
IOBYTPAHHBIA YroJ, TPEXI'PAaHHBIA YIroj, CKpPELIMBAIOLIMECS IPsSMBIE,
NapajuIeIbHOCTh U NEPIEHANKYISAPHOCTh NPSAMbIX U IUIOCKOCTEN, Yroi
MEXY NPAMBIMH, YrOJ MEXIY NPSAMOM M INIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU peleHUM 3a/a4 H3y4deHHble (DAKTBI U TEOPEMbl IJIAHUMETPUU;
YMEHHE OLIEHHMBATH pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIH C IIOMOIIbK0 I€OMETPUYECKHMX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU IMPAKTHYCCKUC 3a1a4n

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMAAb GUTYPBI, 00bEM (UTYPHI,
MHOT'OTpaHHUK, IPaBUJIbHBI MHOTOI'PAHHUK, CEYEHUE MHOTOI'PAaHHUKA,
KyO, mapajuienenunesn, NpusMa, Nupamuaa, QuUrypa U HOBEPXHOCTh
BpallleHNs, UUIMHIpP, KOHYC, 1ap, cdepa, IIomaab cepsl, MiIouaib
MOBEPXHOCTU NHpPaMUJbl, MPU3MBI, KOHYCa, LWIHHIApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO MMapaJlIeNIeNuIeja, TUPaMUbl, MIPU3MBbI, ILWJINHAPA,
KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUSI KOHYCa U IWINHIPA,
NapajuleJIbHbIE OCH WM OCHOBAaHHWIO, CEUEHHE MIapa, IIOCKOCTb,
Kacaromasicss cgepbl, HWIMHIpPA, KOHYCa; YMEHHUE CTPOUTH CEUYEHHE
MHOTOI'paHHHKa, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallleHUsl, UX CEYEHMs, B TOM YHCIE C IOMOIIBI0 3JIEKTPOHHBIX
CpeACTB; yMEHHE NPUMEHSTh CBOWCTBA TI'€OMETPHUYECKUX (Uryp,
CaMOCTOSITENIbHO (HOPMYJIMPOBATh OMNPENEIICHUs H3y4aeMbIX (uryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBaX M MpPHU3HAKaX TIE€OMETPHUYECKHX
¢buryp, 0OOCHOBBIBaTH WJIM OIPOBEpPrarb MX; YMEHHUE MPOBOIUTH
Kkinaccuukanuioo ¢GUryp MO PpazIMYHBIM TPU3HAKaM, BBINOIHATH

HCO6XO)II/IMBIC JOMOJIHUTCIIBHBIC ITOCTPOCHUA

11

Vmenune OINICpHUPOBATE IMOHATUAMH: JABWIKCHUC B IIPOCTPAHCTBE,



napajuIeNbHBIA IEPEHOC, CHMMETPHUS Ha IJIOCKOCTH M B MIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TMOM00MS, IMOAO0OHBIE (QUTYPBI, yMEHHE
pacrmo3HaBaTh paBHbBIC W MOJO0HBIC (PUTYPBI, B TOM YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HMCIOIb30BaTh I'€OMETPHUUCCKUE OTHOUICHUS
MpPU PEIICHUHU 3a/1a4; HAXOJUTh TEOMETPUYECCKHE BEIUYHMHBI (IJIMHA,
yroi, IUIOMIAAb, O0BEM) MpPHU pEIICHUH 3ajad W3 JAPYIHX YYeOHBIX
MpeIMETOB W W3  PCAIbHOH  JKU3HHM, YMEHHE  BBIYHCIATH
TEOMETPUYCCKUE BEUYMHBI (JIJIMHA, YroJl, IJIONIab, 00bEM, ILIOMAlh
MMOBEPXHOCTH), HCIOJB3YySl H3y4eHHBIC (OPMYIBI M METOIbl, B TOM
YHCIIe: IUIO0MIAAb TTOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, [WIHHAPA,
wiomans ceper; 00bEM Kyba, NPSIMOYrOJEHOTO Mapayriesenunesna,
MUPAMHJIBI, TPU3MBL, IHJIMHIpPA, KOHYCa, IIapa; YMEHUE HaXOIUTh

OTHOIIIEHHE 00BEMOB IOZOOHBIX (UTyp

12
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VYMeHue  omepupoBaTh  MOHATHAMHU:  IPSAMOYTOJIbHAas  CHCTEMa
KOOpAuHAaT, BEKTOP, KOOPANHATBI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa
BEKTOPOB, NMPOU3BEACHUE BEKTOpAa HA YHCIIO, PA3JIOKEHHE BEKTOpa IO
0asucy, CKaIsIpHOE IPOM3BEICHHE, BEKTOPHOE MPOU3BEICHUE, YTOI
MEKAY  BEKTOpAaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOpI[HHaTHBIﬁ MCTOJ IJid pCHICHUA I'COMECTPHUUYCCKUX 3aaad U 3aaad

JPYTUX y4eOHBIX MPEIMETOB

YMeHue BbIOMpPaTh NOAXOMALIMA METOA JUIsl pelleHHs 3a/lauu;
IIOHUMAaHHWE 3HAYUMOCTM MAaTE€MaTHKHd B W3YYEHUU IPUPOJIHBIX U
OOIIIECTBEHHbIX TPOLIECCOB M SBJICHUH; YMEHHE paclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MATEMATHKM B HCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl  MATEMATUYECKUX OTKPBITUM POCCUHCKOM UM MHUPOBOU

MaTeMaTUYeCKON HayKH

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

MATEMATHUKE

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1 Yucna v BBIUUCICHUS

1.1 HaTypaJ'IBHBIe " OCIbIC YHCIa. HpI/I3HaKI/I JACITIMMOCTH ILCIIBIX YHUCEI

1.2

PanuonanpHbIe 4MCIA. OOBIKHOBEHHEBIE U JACCATHYHBIC )Ip06I/I, IMMPONLCHTHI,

OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH




Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHU. Jencreus c

L3 apu(MeTHYECKUMH KOPHIMHU HaTypalbHOM CTeneHn
14 Crenenp ¢ menbiM mokazaTteneM. CTeneHb € PalMOHAIBHBIM MOKa3aTeIeM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TAaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI
etictButenbHble 4ucia. ApuMeTHYecKue omnepanuud ¢ JACHCTBUTEIbHBIMU
1.7 yrciaamu. IlpuGnmkEHHbIE BBIYMCICHMS, NpPaBUIa OKPYIVIEHUs, NPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeobpazoBanue BeIpaKEHUIA
1.9 KommuiekcHbie unca
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-paiOHANBHBIE YPaBHEHUS
2.2 HppanmonansHbie ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
2.4 [TokazarenbHbIe U TOorapu(PMUUECKHE YpaBHEHUS
2.5 Llenbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeaenTe s MaTPUIIbI
3 OyHKIUYU U TpaPUKU
31 @yHkuus, cnocoObl 3aganus GyHkuu. I'papuk QyHkunu. BzaumHo oOpaTHbie
' ¢ynkuuu. YétHele 1 Heu€éTHBIE pyHKUMU. [leprnoanyeckue GyHKIMN
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHUH ¢yHkuuu. Hynmu ¢yHkiuu.
3 [IpoMexxyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Maxkcumymbsl 1 MUHUMYMBI (yHKIEH. Hanbornbliee W HamMeHbIIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennas QyHKUMS ¢ HaTypaJbHBIM M IIeNbIM Moka3aTeneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu




3.5

[Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU

Touku paspsiBa. AcuMnToThl TpadukoB (yHkiui. CBoiicTBa (HyHKIHIA,

3 HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATENLHOCTEH
38 Apudmernueckass U reoMmerpuyeckas nporpeccun. @Dopmyna  CIOXKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBoanas ¢pyukiuu. [IponsBoHbIe F1€eMEHTAPHBIX (YHKIINN
[IpumeHeHHe MPOU3BOAHOW K MCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 OKCTpeMyMbl. Haxoxnenue HanOOJbIIEr0 W HAMMEHBIEro 3HAYCHHUS (YHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
3) MHosxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HaJ MHOXKecTBaMH. J{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE VUEBHBIE MATEPUAJIBI U151 VUEHUKA

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



