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MNOSACHUTEJBbHAS 3AIINCKA

PaGouvast mporpamma y4eOHOTO Kypca «AJjreOpa W Havajla MaTEMAaTHYECKOTO AaHAIHM3a»
6a3oBoro ypoBHs s odyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCyIapCTBEHHOTO 00pa30BaTENBLHOIO CTaHAapTa CPEIHEro 00mEero oOpa3oBaHUs, C yUETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MAaTeMAaTHYECKOMY OOpa3oBaHHUIO, U
TPAIUIMKA POCCHICKOro oOpa3oBaHMs. Peanu3anus mnporpaMMbl 00€CICUYHMBACT OBJIAJCHHE
KITIOYEBBIMH KOMITETCHIIMSIMHU, COCTABIISIONIMMHA OCHOBY JUISI CAMOPA3BUTHS W HENPEPHIBHOTO
00pa30BaHusi, IEIOCTHOCTh OOIIEKYJITYPHOTO, JHYHOCTHOTO M TIO3HABATEIBHOTO DPa3BUTHUS
JUYHOCTU 00YUaIOIIHUXCSI.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauvasia MareMaTHMYeCKOIO aHajM3a» SBIAETCS OJHUM M3 Hauboiee
3HAUYUMBIX B MpOrpamMMme CTaplieil MIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH OOecreunBaeT
MHCTPYMEHTAJIbHYI0 0a3y AJii M3y4yeHHs BCEX EeCTECTBEHHO-HAY4YHBIX KypCOB, a C Jpyroi
CTOpOHBI, (opMUpyeT JOruueckoe U aOCTpaKTHOE MBIIUICHHE Yy4alluxcs Ha YpPOBHE,
HE00XO0JIMMOM JJI1 OCBOEHUS KypcOB HH(GOPMATUKH, 00I11€CTBO3HAHUS, UCTOPUH, CJIOBECHOCTH. B
paMKax JaHHOIO Kypca ydallMecs OBJaJEBAIOT YHUBEPCAJIBHBIM SI3IKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMyIUpyeT CBOM JOCTIKEHHS B MAaTEMAaTHIEeCKOH Gopme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHAJIN3a 3aKJIa/IbIBAET OCHOBY JUIsl YCIIEHUIHOTO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XUMUHU, OUOJIOTMH, TOHUMAHUSI OCHOBHBIX TEHJICHIIMH SKOHOMUKHU
U OOIIECTBEHHOM JKM3HHU, TIO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOIb30BaTh UX B IOBCEIHEBHOW JKU3HH. B TOXKE
BpeMsl OBJIaZIeHHE aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMHM MAaTEMaTHUYECKUMHU KOHCTPYKIMSAMU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb YTBEPKIACHMUS,
HCIOJb30BaTh O00OOIIEHHE M KOHKPETHU3allMio, abCTparMpoBaHHWE U aHAJIOTHI0, (HOpMUpYET
KpEaTUBHOE U KPUTHUECKOE MBILIUICHHE. B Xo/e u3yyeHus anreOpbl 1 HayaJl MaTeMaTHYECKOTro
aHaJau3a B CTApLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM ONBIT PEHICHUs NMPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO  TIOCTPOEHUSI ~MAaTEMATHYECKHX MOJCJIEH  peajbHbIX CUTyallUd U
UHTEPIIPETALIMM  IIOJIYYEHHBIX DPEIIEHUM, 3HAKOMSTCS C [pPUMEPAMH MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B NPHUPOJAE, HAyKe M B HMCKYCCTBE, C BBIJAIOIIMMHUCI MATEMATHYECKUMU
OTKPBITUSMH U UX aBTOPAMH.

Kypc o0nanaer 3HaunTENIBHBIM BOCIIUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN peann3yercs Kak
yepe3 yueOHbIN MaTepuall, COCOOCTBYIOMNN (POPMUPOBAHMIO HAYYHOI'O MUPOBO33PEHUS, TaK U
yepe3 cnenuduky ydyeOHON NesATeIbHOCTH, TpeOyIoLled caMOCTOSTENbHOCTH, aKKypaTHOCTH,
MIPOJIOJKUTENIBHON KOHIEHTPAlUi BHUMAaHMS U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN pe3ysbTarT.

B ocHoBe Meronuku oOydeHus anrebpe M HayajaM MaTEeMaTUYECKOIO aHaIn3a JIEKUT
JeSITeTbHOCTHBIN MIPUHIUI 00y4eHusl.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTUYeCKOr0 aHAJIN3a) BKIIIOYAET CJIETyIOIUe
coJiepKaTeabHO-MeToAuueckue JUHUU: «YUucna u BbluucieHus», «DyHKIMM H TpapuKmy,
«YpaBHEHUsI U HEPABEHCTBa», «Hadama Marematndeckoro aHanusa», «MHOXKECTBA U JIOTHKA.
Bce OCHOBHBIE COIEpKATEIBHO-METONMYECKUE JIMHUM H3Y4arOTCS HA NPOTSHKCHUH ABYX JIET
o0yuyeHHs B cTapllel IIKoJe, eCTECTBEHHO JOMOJHSS ApYr Jpyra M IOCTENEHHO HACHIAsCh
HOBBIMU T€MaMHU U pa3zesaMu. JJaHHbIN Kypc SBISETCS MHTEIPATUBHBIM, TOCKOJIBKY O0bEIUHSET
B cebe coJepKaHHe HECKOJbKHX MaTeMaTHUeCKUX IUCUUIUIMH: aireOpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUI aHaIU3, TEOpUst MHOKECTB U 11p. 11o Mepe Toro kak yyamuecs OBJIaJeBatOT BCE
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Oojiee UIMPOKMM MaTEeMAaTUYECKUM ammnaparoM, y HHX IOCJIeI0BaTeNbHO (opMUpyeTcs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTHh MAaTEMATUUYECKYIO MOJIEIIb PEaJbHOM CUTYyallui, TPUMEHSATh
3HAHMs, MOJIYUYEHHbIE B Kypce «Anredpa U Hayajga MaTEMaTHUYECKOIO aHAIM3a», JUISl PELEHUs
CaMOCTOSITENIbHO C(OPMYIHMPOBAaHHOW MaTeMaTHYEeCKOM 3aJaud, a 3aTeM HHTEPIPETHPOBATH
MOJTYYEHHBIN pe3yJIbTar.

CopepxatenbHO-MeTOAMYECKas JIMHUA «YKcra 1 BBIYMCIEHU» 3aBepiiaeT (POpMUPOBaHNE
HABBIKOB MCIOJIb30BaHUs JIEUCTBUTENBHBIX YHCE, KOTOpoe ObUIO HA4aToO B OCHOBHOM mIkoie. B
cTapuieil mKoiie oco0oe BHUMaHHE ynenseTcss (HOPMHUPOBAHHIO MPOYHBIX BBIUMCIUTEIBHBIX
HaBbIKOB, BKJIIOUYAIOIIUX B c€0s HCIOIb30BAaHUE DPA3NIMYHBIX (OPM 3alKCH JAEHCTBUTEIBHOIO
YUClla, YMEHUE PALMOHAIIBHO BBINOJIHATH JACHCTBUS C HUMH, AENaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOydaromuecss TOMy4YaloT HAaBBIKM TPUONMKEHHBIX BBIYUCICHHUN, BBITOJHEHUS
JNENCTBUI C YHMClIaMH, 3allUCaHHBIMHM B CTaHAAPTHOU (opMe, UCIOJIB30BaHUS MATEMaTHUYECKUX
KOHCTAHT, OIICHUBAHHUS YMCIIOBBIX BBIPAKEHHM.

JIunust «YpaBHEHUS M HEPABEHCTBA» pEAI3yeTCsl Ha MPOTSHKEHUH BCEro OOydeHHs B
CTaplied IIKOJe, IOCKOJIbKY B KaXXIOM pasJeie MNporpaMMbl NPEIyCMOTPEHO pELICHHE
COOTBETCTBYIOIKX 3aAa4. OOyyJaromuecs oBIaeBal0T Pa3IMYHbIMU METOIAMH PEIICHUS IIENbIX,
palMoHaNBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEIbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHHs UCTIONb3YIOTCS MPU MCCIIEI0BAaHUN
(GYHKIMHA C TOMOIIBIO MPOU3BOJHOM, PEIICHUM MPHUKIAAHBIX 33]ad U 33aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHul QyHkuuu. JlanHas conepraTenbHas JIMHUS BKIIOYAET B
cebst Takxke (OpMUPOBAHKUE YMEHUH BBITIOIHATE PacuéThl 0 (popmysam, Ipeodpa3oBaHus HEIbIX,
palMOHANIBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAKECHHM,
coJlep)KallluX CcTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro Marepuana
MIPOUCXOUT JaNbHEHIIEe PA3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS yYalTuXcs,
(GOopMHUPYIOTCSI HaBBIKM JCAYKTUBHBIX PACCYXICHHI, paOOThl ¢ CHMBOJIBHBIMU (opMamH,
MPEACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PAaBEHCTB W HEPaBEHCTB. AnrebOpa
npennaraet 3pPeKTUBHbIC HHCTPYMEHTHI JIsl PEIICHUSI MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxatenpbHo-MeToanueckas TuHUS «DyHKIUU U TpaduKu» TECHO MepervieTaeTcs ¢
JPYTUMU JTUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T MOCJIEIOBATEIbHOCTD U3YUEHUS
Marepuana. M3ydeHue cTeneHHOM, MmoKa3aTeaIbHOM, JOTapu(MUIECKON U TPUTOHOMETPUUECKHUX
(GyHKIUH, UX CBOMCTB U rpauMKOB, UCMONB30BaHNWE (PYHKIMIA AN pelIeHus 3aJad U3 APYyrux
y4eOHBIX PEAMETOB U PEATHHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U
C pellieHueM ypaBHEeHUH U HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHKE yaenseTcs: GOpMUPOBAHHIO
yYMEHHsI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXIy Pa3iMuHbIMH BEIMYWHAMH, HCCIIEIOBAThH
MOJTyYeHHbIE (PYHKLUH, CTPOUTH UX TpaduKu. MaTtepuan 3Toi conepkaTelbHON JIMHUY HalleJIeH
Ha pa3BUTUE YMEHUW M HABBIKOB, MO3BOJISIIOIINX BBIPAKATh 3aBUCUMOCTH MEXAY BEIMYMHAMU B
paznu4HON (hopme: aHANMTHUYECKOH, TpadudecKoil U ciaoBecHOU. Ero m3yueHue crnocoOCTByeT
Pa3BUTHIO AJNTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O U KOHKpETH3aluH,
HCIIOb30BaHUIO aHAJIOTUH.

CopepxartenpHas nuHus «Hauyana mMaTeMaTnyeckoro aHajan3a» IMO3BOJIAET CYLIECTBEHHO
pacHMpuTh KPyr Kak MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYHBIX 00y4YalomuMcs, y
KOTOPBIX MOSIBISIETCS BOBMOKHOCTh UCCJIEIOBATh U CTPOUTH rpaduku (pyHKIUN, ONpeaenaTh uX
HauOOJIbIINE U HAUMEHBIIINE 3HAUCHUS, BEIYMCIATE TUIOMAAN QUTYp U OOBEMBI TEJl, HAXOAUTh
CKOPOCTHM M YCKOpEHMs IporeccoB. JlaHHas conepKaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MAaTEMaTHUYECKUX MOJENEH peanbHbIX CHUTyalUld, HaXOXKICHUs



HAWIy4IIero pEIICHHWs B TNPHUKIAJHBIX, B TOM YHUCIE COLHUAIBHO-3KOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBAMM MaTeMaTH4YECKOIO aHajlu3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO,
(opMaJIbHO-IOTMYECKOTO0 W KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUH DPaclO3HABAThH
MIPOSIBJICHUSI 3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydaromyecs y3HAIOT O
BBIAIOLINXCS Pe3yIbTaTax, OIYyUYSHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HaAyKH, U UX aBTOPaX.

COI{Cp)KaTeHI)HO-MeTOI[I/I‘-IGCKaﬂ JmHIA «MHOKECTBA M JIOTHKa» B OCHOBHOM IIOCBAIIICHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE ITPE/ICTABICHUS IIPOHU3BIBAIOT BECh
KypC LIKOJBHOM MaTeMaTHKH M IMpeajiaraloT Haubosee YHUBEPCATIbHBIN S3bIK, 00beINHAIONINN
BCC pasgciibl MaTCMAaTUKU H ee HpHJ’IO)KCHHfI, OHU CBA3BIBAIOT Pa3HBIC MATCMATHYCCKUC
TUCUMIUIMHBL B eanHOoe 1ienoe. [103ToMy BakHO AaTh BO3MOYKHOCTH HIKOJIBHHKY HOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHBII\/JI SA3BIK COBpeMeHHOﬁ MaT€MaTUKU MW HCIOJb30BaTh €TI0 A
BBIPAYKCHUSI CBOMX MBICTICH.

B kypce «AnreOpa u Hayajga MaTeMaTHYECKOIO aHAJIN3a» MPHUCYTCTBYIOT TaKXXe OCHOBBI
MaTeMaTU4YeCKOTO MOJICIMPOBAHUS, KOTOpBIE TMPHU3BAHBI CHOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIeil peanbHBIX CUTyaluii, UCCIEIOBAaHHUS ATUX MOJIEJICH C MOMOIIBIO anmapara ajareopsl u
MaTeMaTU4YeCKOr0 aHajiM3a M HWHTEPHPEeTalud IOJYYEeHHBIX pe3yJabTaToB. Takue 3aaHus
BIUICTEHBl B KaXIbI M3 pa3[ejOB MPOrpaMMbl, MOCKOJBKY BECHh MaTe€pUall Kypca MIHPOKO
UCTIONIB3YETCS ISl PEIICHHs IPUKIAHBIX 3a1a4. [Ipu perenun peaabHBIX TPAaKTHYECKHUX 3a/1a4
ydamuecs Pa3sBUBAIOT Ha6JHO,[[aTeJIbHOCTB, YMCHUC HaxXoaUuThb 3aKOHOMCPHOCTH,
abcTparupoBaTbCsi, HCIOJB30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH IMPOOJIeMy.
JlesaTensHOCTh 10 ()OPMHPOBAHHMIO HABBIKOB PEUICHUS MNPUKIAJHBIX 3aJad OpraHu3yeTcs B
IPOLIECCE U3YUYCHUS BCEX TEM Kypca «Anredpa u Hayana MaTeMaTHYECKOrO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6HOM niiaHe Ha M3y4eHHe Kypca ainredopsl ¥ Hayajl MaTeMaTHYeCKOro aHajau3a Ha
6a30BOM ypoBHe OTBOAMTCS 2 yaca B Heaenmto B 10 kiacce u 3 yaca B Hezento B 11 kiacce,
BCero 3a aBa roja ooydyeHust — 170 gacos.

1. Copep:xxanue yueOHOr0 nmpeaMmera

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanshele uncna. OOBIKHOBEHHbIE U JECATUYHBIE OPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoanveckue  apodu. Apudmeruueckue omepanud € palHOHAIBHBIMH  YHCIAMH,
peoOpa3oBaHMs YHUCIOBBIX BbIpakeHUW. [IpumeHeHue ApoOel W NPOLEHTOB JUIsl pEleHUs
IIPUKJIAIHBIX 3aJa4 U3 Pa3IU4HbIX OTPACiIeH 3HAHUN U peabHOU KU3HU.

JleiicTBuTenpHbIe 4Kcha. PalyoHanbHbIEe W MppalMOHANbHBIE 4Yucia. Apudmernueckue
orepanuy ¢ ACUCTBUTENbHBIMU uKciIaMu. [IpubnmkéHHble BHIYMCICHUS, TIPaBUiia OKPYIJICHUS,
MIPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ nenslM mokazateneM. CraHpapTHas ¢Gopma 3anucu AEHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmed ¢Gopmbl 3alMCH  ACUCTBUTEIbHBIX UYHCEN U1 PELICHHA
MIPAaKTUYECKUX 3a1a4 U IIPEACTABIICHNs TaHHBIX.

ApudmeTnueckuili KopeHb HaTypalibHOM cTeneHu. JleiicTBus ¢ apudmeTnyeckuMu
KOPHSIMHU HAaTypaJbHOW CTEIICHH.



CHHyC, KOCUHYC U TAaHT€HC YMCIIOBOIO aprymMeHTa. ApKCHHYC, ApKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTAa.

YpaBHeHusI 1 HePaBEeHCTBA

ToxnaecTBa U ToKIAECTBEHHbIE IPe0Opa30BaHUsI.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopmyIbI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo 1 HHTEPBAJIOB.

Pemienue nensix U ApoOHO-PALIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanmoHaNbHBIX YPaBHEHNUN U HEPABEHCTB.

Peienne TpuroHOMeTpUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUI0 MAaTEMAaTHYECKUX 3a7ad M 3ajad U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEATTbHON KU3HH.

DyHKUUH U TPaPUKHU

Oyukiyst, cocoosl 3ananust Gynkiun. 'padux Gynkmun. Bzanmuo oOpatHsie GyHKINN.

OO6macTh omnpeaeseHus 1 MHOXKECTBO 3HaueHud (yHkiuu. Hynu dynakuun. [IpomexyTku
3HAKONOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKLIUH.

Crenennast GpyHKIMS ¢ HATypalbHBIM W IIEJIBIM TIOKa3atenem. EE cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHHU.

Tpuronomerpudeckas OKpPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUI
YHUCJIOBOI'O ApryMEHTAa.

Havana maTteMaTH4ecKoro aHajaimsa

[locnenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMsl  IOCIEAOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

ApudmeTrnueckass W TreoMeTpUYecKas Tmporpeccuu. beckoHeyHo  yObIBaroIas
reomeTpuydeckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOILIEH TeOMETPHUECKON MPOTPECCHH.
dopMyna CIOXKHBIX HPOLEHTOB. Vcmonap30BaHUE MPOTPECCUU ISl PEIICHUS PEAbHBIX 3a/1ad
MPUKJIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHUKA

MHoOkecTBO, omnepaiu HajJ MHOKecTBaMU. [[uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almnapaTa Jjsl ONMCAaHMs PEaJbHBIX MPOLECCOB U SBIEHUH, Npu
pelIeHNH 3a]1a4 U3 IPYTuX yu4eOHbIX PEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3ATEIBCTBO.

11 KUIACC
Yuciia v BbIYMCICHUSA
Hatypanbnble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YUCEIL.
Crenens ¢ pallMOHAJIBHBIM MoKa3areneM. CBOWCTBa CTEIEHHU.
Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JIOTAPUPMBI.
YpaBHeHNS U HEPABEHCTBA
[Ipeo6pa3oBanHue BbIpaKEHUH, COIEPIKALIUX JOrapU(PMBbI.
IIpeoOpazoBaHue BbIpaK€HHM, COAEPKALIMX CTENEHH C PAllMOHAIBHBIM [IOKA3aTEIEM.
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUs U HEPaBEHCTBA.
CucreMbl TUMHENHBIX ypaBHEHMH. PelleHne NpukKiIaaHbIX 3a7ad C IOMOILIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUN.



CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHECHUM U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHUX 3ajad U
3a]a4 U3 Pa3UYHBIX 00J1acTel HAYKU M PeaibHOM JKU3HU.

DyHKIUH U TpaGUKH

Oynkius.  Ilepuonmueckue  Gynkuuu. IIpomMexyTku  MOHOTOHHOCTH — (YHKIIHH.
MaxkcumyMbl 1 MHUHUMYMBI (pyHKImu. HambGonbpliee n HauMeHbllee 3HaYeHHE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas pyHKLINHU, KX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN 171 peIIeHUs] YPAaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (GYHKIMHA Ui MCCIEJOBAHUS IMPOILECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEalbHON KHU3HH.

Havasa MmaTeMaTH4ecKoOro anajimnsa

HenpepriBable pyHKIMH. MeTO HHTEPBAJIOB /ISl PEIICHUS] HEPABEHCTB.

[IpousBoanas pyukiuu. ['eomerprudeckuii 1 GU3MUESCKUN CMBICI TPOU3BOTHOM.

[Ipon3BosiHbIE 351eMEHTapHBIX (QyHKIMH. POpMYyNbl HAXOXKIEHUS MPOU3BOJHONW CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKITHIA.

IIpuMeHeHne PON3BOAHOM K UCCIEA0BAaHUIO (PYHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHne NPOU3BOAHON MJII HAXOXKIACHHUS HAWIYYIIEro pElIeHUs B TMPUKIATHBIX
3ajaydax, JAJIs ONpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (opMyJIoi WU rpaduKkoMm.

[TepBooOpasnas. Tabmuia mepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuid U (¢u3nydecKuil cmbicia. BelumciieHune uHTErpaiga Mo
¢dbopmyne Herorona—JleitOnuna.

2. INIJIAHUPYEMBIE PE3VYJIBbTATbI OCBOEHUS INPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA
OcBoenue yueOHOro mpeamera «MaTeMaTHKa» JOHKHO OOECIEYMBATH JOCTHIKEHUE HA
YPOBHE CpEIHEro O0OImero oOpa3oBaHHs CICIYIOIIUX JHYHOCTHBIX, METANpPEIMETHBIX U
OpeaAMCTHBIX O6p830BaTeJ'H>HBIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl yueOHoOro mnpeamera «MaremaTHKa
XapaKTepU3YIOTCS:

I'pasxxnaHckoe BOCIIUTAaHHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MLIMU OOy4aromierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOro OOILIecTBa, MPEICTABICHUEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, MpPOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHUEM B3aUMOJIEHCTBOBaTh C COLMAIBHBIMU HMHCTHUTYTaMU B
COOTBETCTBUHU C UX CI)YHKIII/IFIMI/I 1 Ha3HA4YCHUECM.

[TatproTnyeckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBHIO POCCUNCKOM IPa’kAaHCKOM HACHTUUYHOCTH, YBAKEHHS K IPOLIUIOMY U
HACTOAIICMY pOCCHﬁCKOﬁ MaTEMaTHUKU, ICHHOCTHBIM OTHOIICHUEM K JOCTHXKCHUAM pOCCHﬁCKHX
MAaTE€MaTUKOB U POCCUICKON MaTeMAaTHYECKOW IIKOJIbI, K UCIOIb30BAHUIO ITUX JOCTUKEHUN B
JPyTUX HayKaxX, TEXHOJIOTUSX, Chepax SIKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:



OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja; chopMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHOKCHUM HAyKW W JEATENIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOMYMBOTO OyAYIIETO.

DCTEeTUYECKOE BOCITUTAHHE:

ACTETUYECKUM  OTHOILIEHWEM K MUY, BKJIIOYas JICTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHWH, pPACCYKIEHUN; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCTTUTAHHE:

c(OPMUPOBAHHOCTHIO yMEHHS MPUMEHATh MAaTeMaTUYeCKHWE 3HaHUS B HHTEpecax
310poBOTO U Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3nopoBoe muTaHHe, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryiisipHas (gusmdeckas
AKTUBHOCTb); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIOPTHUBHO-030POBUTEIHHON
NeATEIbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHUEM IEHHOCTH TPYIOIIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHATLHON ACSITEILHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ TPUIIOKEHUSIMU,
yMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOp Oyayieit mpodeccun u peaan3oBbIBATh COOCTBEHHBIE
KU3HEHHBIC IIJIaHBl, TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTUYECKOMY OOpa3OBaHUIO U
caM000pa30BaHMIO HA IPOTSHKEHNUN BCEH KU3HH; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a]]a4 MaTeMaTUYeCKON HAMpaBICHHOCTH.

DKOJIOTMYECKOE BOCTTUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, MOHUMAHWEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX TMPOILIECCOB HAa COCTOSHUE MPUPOJHOW U COIHUANBHON Cpefbl, OCO3HAHHUEM
IO0AILHOTO  XapaKTepa JOKOJOTHYECKHWX  MTpoOJieM; OpUEHTAaluWeld Ha  TIpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWUM ISl pellieHus 3ajad B 00JacTH OKpY: KaroIlel cpeibl, IUIaHUPOBAHUS
MOCTYNKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JIsl OKPYKAIOILEH Cpeibl.

IlenHOCTH HAYYHOTO ITO3HAHUS:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTUS HAYKU W OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTEeMAaTHYECKON HayKu Kak cepsl
YeJIOBEYECKOM JeSTEIbHOCTH, ITAlOB €€ pa3BUTUSL U 3HAYMMOCTH JJIS Pa3BUTUS LUBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMATUKHU U MAaTEMATUYECKOM KyJIbTYypOH KaK CpeJICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEAOBATEIIbCKYIO JCSITEIBHOCTh WHIUBUYJIBHO
U B IpymIie.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MIPOrPaMMbI yueOHOro mpeamMera «MaTtemaThkay
XapaKTepU3yIOTCSI  OBJAJCHUEM  YHUBEPCAIBHBIMUA  HO3HAGAMENbHLIMU  OelCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2ylamuUeHbIMU
0elcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYICarowe20 Mupa;
npuMeHeHUe T02UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble tornueckue AeiMCTBUSA:

e BBIBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHUYECKHX OOBEKTOB,

MOHSITHIA, OTHOIICHUH MEXAY HOHATHAMH, (HOPMYIHPOBATH OMPEICIICHUS MOHITHM;



YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(pUKALUU, OCHOBAHUSA JJIs1 0000IIeHUs
Y CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHANN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U NMPEOOPA3OBBIBATH CYXKICHHS: YTBEpAUTEIbHBIE U
OTpHUIIaTENbHBIE, €IMHIUYHbIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

BBISBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (paKTax,
JaHHBIX, HaGHIOI[eHI/IﬂX U YTBCPKACHUAX, MNpcAjiaraTb KpUTCPUW IJId BbIABJICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

JIeJIaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX MU MHIYKTUBHBIX
YMO3aKJTFOUCHUH, YMO3AKITIOUCHUH 10 aHAJIOTUH;

MIPOBOJIMTH CAMOCTOSTENHHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIpsIMbIe
U OT TPOTHBHOIO), BBICTPAUBATh ApPryMEHTALlMIO, NPUBOJUTH INPUMEPBHl U
KOHTPIIPUMEPbI; 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUSI U BBIBO/IbI,

BbIOMpaTh crmoco0 pelmieHuss yueOHOW 3amadn (CpaBHUBATh HECKOJIBKO BapHAaHTOB
peumcHusd, BBI6I/IpaTB HaubOolee HOIIXOI[SIIIII/Iﬁ C y‘-IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPHUEB).

bazoBrie nccneqoBaTenbCKue ASHCTBHUS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HWCCIICNOBATCIIbCKHA  WHCTPYMEHT  TIO3HAHUS;
(GbopMyJIUPOBATh BOIIPOCHI, (PUKCUPYIOLIUE MTPOTUBOPEUHE, MPOOJIEMyY, YCTAHABINBATh
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOKO IO3HIIUIO,
MHEHHE;

NPOBOJUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICAOBAHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBIICHUS, MpoIecca,
BBISIBJICHUIO BaBHCI/IMOCTeﬁ Me>1<)1y O6'BGKTaMI/I, SBJIICHUSMU, HpOHCCC&MI/I;
CaMOCTOATENILHO  ()OPMYJIMPOBATh OOOOIICHWST H  BBIBOABI IO  pe3yJbTaTaM
MPOBEIEHHOTO HAOIOCHMSI, UCCIICIOBAHMUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEIOI0KEHUS
0 €ro paSBI/ITI/II/I B HOBBEIX YCJ'IOBI/ISIX.

Pabota ¢ undopmarueii:

BBIABIIATh Ae(UIIUTHI MHPOPMALIUK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa HA BONPOC U
JUIsl pELICHUs 3a1a4H;

BbIOMpaTh HHGOpPMAIMIO U3 MCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATH MH(GOPMAIHMIO PA3TUYHBIX BHIOB U (OpM
IIPEICTABICHUS;

CTPYKTYpUpOBaTh HMH(OpMaIUio, TMpeacTaBisATh €€ B  pasinyHbIX (opmax,
WITIOCTPUPOBATH TPpaUUeCKH;

OLIEHUBAaTh HAAEKHOCTh HMH(POPMALMU 10 CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYyHUKAmMUHbLE OeliCMEUs, 00eCneuusaom cHopmuposaHHoCs
COUUAJIbHBIX HABbLIKOB 06)/1{61}01/(41/[)(?6%.
O0menue:

BOCIIPUHUMATH U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMHU
OOIIeHMs; SCHO, TOYHO, T'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 0 X0y PEIICHUs 33Jjaqyi, KOMMEHTHPOBAThH
MOJTyYEHHBIH pe3yJIbTaT;
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B X0/i¢ 00CYXKIEHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI, TPOOIIEMBI,
pelaeMon 3a/1a4M, BBICKa3bIBaTh UJICH, HALICIICHHBIC HA MTOUCK PEIICHHUST; COMTOCTABIIATh
CBOM CYXKICHHUA C CYXKACHUAMHA APYIrUX YUYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTB pasiiniuc
M CXOJCTBO TIO3WIMIA; B KOPPEKTHOW (opme (GopMyInpoBaTh pa3HOTIIACHS, CBOU
BO3PAXKCHHUS;

MNPpEACTABIATh PE3YyJIbTAaThl PCUHICHUA 3aJa4u, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITEIIEHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3ajJad MPE3CHTAIMH |
0COOEHHOCTEH ayAUTOPHUH.

CoTpyTHUYECTBO:

HOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHHON U MHIUBHUIyalbHON paboThl IpU
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 1[eJIb COBMECTHOH NeATETbHOCTH, TNIAHUPOBAThH
OpPraHU3allMI0 COBMECTHOW paloThl, pacnpenensars BUIbl paldoT, IOroBapHBaThCS,
00Cy>KaTh MPOLECC U Pe3yIbTaT pabOoThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJIEH;
Yy4acTBOBATh B TPYMIIOBBIX (popMax paboThl (00CykaeHus:, 0OMEH MHEHHIA, «MO3TOBbIE
IITYPMBbI» U UHBIE); BBINOJIHATH CBOIO 4aCTh paOOTHI M KOOPAMHUPOBATH CBOM JEHCTBUSA
C APYTMMH YJ€HaMU KOMaH/Ibl; OLIEHMBATh Ka4eCTBO CBOETO BKJIaAa B OOIIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYAaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vnusepcanvhuvle pecynamuensle oeticmsusi, 0becneuusaron Gopmuposanue CMolCio8blxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranu3zanusi:

COCTAaBJIATH IUIAH, aJITOPUTM PCHICHUA 3aladvH, BBI6I/IpaTL croco0 peuieHusa ¢ y‘IéTOM

UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peLICHUI ¢ yuéTOM HOBOM MH(OpMaIIIH.
CaMOKOHTpOJIB:

BJIQJICTh HABBIKAMHU TIO3HABATEIILHOM pPEQIICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOLECCOB, HX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOITPOBEPKHU, CAMOKOHTpPOJIA Mpoliecca M pe3yibTaTa PEUICHHs MaTeMaTH4YEeCKOM
3aJ1a4u;

MPEBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PEIIEHUU 3a]la4l, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJibTaTa Ied W YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTIDKEHUS WM HEIOCTIDKEHUS PE3YJIbTATOB JESITEILHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI
OcBocnne yueOHOro Kypca «Anredpa W Hadajla MaTEeMAaTHYECKOTO aHajn3a» Ha ypOBHE
cpeaHero oomero oopa3oBaHus JOJHKHO 00ECIIEYHBAThH JOCTHKCHHE CICIYIONUX MPEIMETHBIX

00pa30BaTENIbHBIX PE3yIbTATOB:

10 KJIACC
Yucia 1 BEIYUCICHUS
OnepupoBaTh MOHATUSAMH: PAIOHATBHOE W JCHCTBUTENHHOE YHCIIO, OOBIKHOBEHHAS U

JeCSITUYHAs ApoOb, IPOLEHTHI.
BeimonsATe apudmMeTnueckne onepamnmy ¢ paloHaIbHBIMU U J€MCTBUTENbHBIMU YU CIIAMH.
BoimonHATe NpUOMMKEHHBIE BBIYMCICHUSA, HCIONb3YS NpaBWiIa OKPYIJICHUS, NENaTh

MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUMN.
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OnepupoBaTh MOHATHAMHU: CTEIIEHb C LEJIBbIM [IOKa3aTeseM; cTaHAapTHas (opma 3anucu
JEMCTBUTENIHOTO YHCIIa, KOPEHb HATypaJbHOM CTENEHH; MCIOJIb30BaTh MOAXOIAILYI0 (OopMy
3alMCcH JEMCTBUTEIBHBIX YUCEN JUIsl PELICHUs IPAKTUUECKUX 3a]1a4 U IPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJILHOIO yTJia; UCIIOIb30BATh
3aMuCh MPOU3BOJIBHOTO yIila yepe3 00paTHble TPUTOHOMETpUYECKHE (YHKINH.

YpaBHeHusI U HePaBeHCTBA

OnepupoBaTh NOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PALlMOHAIBHOE,
MppalMOHAILHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoimonHsATe  mpeoOpa3oBaHMS ~— TPUTOHOMETPUUECKHMX  BBIpOXEHHUH M pelath
TPUTOHOMETPUUYECKNE YPABHEHUS.

BoinonHATe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN U
pelaTh OCHOBHBIE TUIIBI LEJBIX, PALIMOHAIBHBIX U NPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpyMeHITh ypaBHEHMsI M HEPABEHCTBA /ISl PELIEHUSI MAaTEMAaTUYECKUX 3a7ad U 3ajad U3
pa3IUYHbIX 00JaCTEN HAYKU U peanbHOM JKU3HH.

MogenupoBaTh peajbHble CHUTYyallUd Ha S3bIKE aireOpbl, COCTABIATh BBIPAXKECHHUS,
YPaBHEHHs, HEPABEHCTBA [0 YCJIOBHIO 3aJadyd, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BAaHHEM almapara ajreopsl.

DYyHKUUH U TPaPUKH

OnepupoBath NOHATHSIMHE: (PYHKIIHS, CIOCOOBI 3aaHus (GYHKIIUHU, 00JIACTh ONPEICICHHS U
MHO>KECTBO 3HAaUeHUN QYyHKIUU, rpapuK GyHKIUHN, B3aUMHO 0OpaTHbIE (QYHKIIH.

OnepupoBath NOHATUAMU: YETHOCTb U HEYETHOCTD (PYHKIIMH, HYJIU (QYHKIMH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBathk rpaduku GyHKINN A1 pellIeHUs] ypaBHEHUH.

Crpoutb u uuTaTh rpaduku JUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTEIIEHHOMN
(YHKIMU C LIETBIM ITOKa3aTEeNIEM.

Hcnonw3oBathk rpaduku QyHKIUN Il MCCIAEAOBAHUS IMPOIECCOB U 3aBUCUMOCTEH TPHU
pellleHNH 3a1ad U3 JPYyTuX y4eOHBIX MPEIMETOB M pPeaJIbHOW KHM3HM; BbIpaXxaTh (hopMylamMu
3aBUCHUMOCTHU MEX]y BEJIMYMHAMH.

Havana maTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh HOHATHUSAMH: IOCIEI0BATEIBHOCTD, apuU(METHUECKass M T'€OMETpHUYECKast
IIPOTPECCHH.

OnepupoBath MOHATUAMU: OECKOHEYHO yOBIBaIoIIasi FeOMeTpHUEeCcKasi Mporpeccus, Ccymma
0ECKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOrPECCHH.

3agaBaTh [10CIIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMM.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOTPECCUM I PEIIECHUS PEAJIbHBIX
3a/1a4 NMPUKJIAJAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath NOHATUSIMH: MHOXKECTBO, OIIEpALlMU HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JAJisl ONUCaHUs peabHBIX IPOILECCOB
U SIBJICHUH, IPU PELICHNUH 3a7a4 U3 IpYTUX y4eOHBIX IPEIMETOB.

OnepupoBath NOHATHSIMU: OIIPEEIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJJACC
Yucaa v BEIYHACTIEHUS
OnepupoBaTh TMOHATUSAMH: HaTypajbHOE, LEJI0€ YHUCIIO; HCIONb30BaTh MPUIHAKHU
JETUMOCTH IICJIBIX YHCE, PA3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIH JJIs PEIICHUS 3a1a4.
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OnepupoBaTh NOHATHEM: CTEIIEHD C PALIMOHATIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh HOHATUSAMHU: JIOTrapu(M YUCIIa, IECITUYHBIE U HATYPaJIbHbIC JIOTapU(MBI.

YpaBHeHusI 1 HePaBEeHCTBA

[IpumensTh cBoOMcTBa CTEMEHW Mg MpeoOpa3oBaHMsI BBIPAXKEHUN; ONEpUPOBATH
MOHATHUSMMU: I1I0Ka3aTE€IbHOE YPAaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI I0KA3aTEJIBHBIX
YpPaBHEHUH U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHus BBIPAKEHHH, coAepXKaluxX Jorapupmsl; ONEpUPOBATH
MOHATUSAMH: JIOTapu(MHUUECKOE YypaBHEHHE M HEPAaBEHCTBO; pellaTh OCHOBHBIC THUIIBI
Jgorapu(pMUUECKUX YpaBHEHUIN 1 HEPABEHCTB.

Haxonuts pemienns NpocTelnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUM U €€ pEllIeHUe; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH I PEIIECHMS PAKTUYECKUX 3a/1a4.

HaxoauTe pemeHns npocTeNInX CUCTEM U COBOKYITHOCTEHN pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTyallud Ha S3bIKE alureOpbl, COCTABIIATh BBIPAKECHMS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4i, UCCIEA0BATH IOCTPOEHHBIE MOJIEH C
HCII0JIb30BAaHHEM ammapara ajreopsl.

DYyHKUUH U TPAPUKH

OnepupoBaTh TOHATHAMH: MEpUOANYECKas (YHKIHA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIUHM, TOYKU 3KCTpeMyMa (yHKIUH, HauOoJiblllee M HaUMEHblIee 3HAaUeHHs (QYHKUIMU Ha
MIPOMEXYTKE; UCIOIB30BATh UX AJIS HCCIeI0BaHU (QYHKINH, 3alaHHON TPapUKOM.

OnepupoBath  MOHATUSAMHU:  TpadUKd  TOKa3aTeNbHOM,  JiorapupMuyecko U
TPUTOHOMETPUUYECKUX (PYHKUIMI; N300pakaTh UX Ha KOOPJIWHATHON IJIOCKOCTHU M HCIIOJIb30BaTh
JUIsl pELICHNs] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JHUHEWHBIX YpaBHEHUH U
HCIIOJIb30BATh UX Ul PEIICHHS CUCTEMBI JINHEUHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku (YHKUUH AT MCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH U3
JIPYrUX y4eOHbBIX TUCIUILINH.

Havana maTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATHAMU: HENPEpbIBHAS (DYHKIHS; TPOU3BOIHAS (PYHKIIUH; UCTIOIb30BATh
TEOMETPUUECKUHN M (PU3HUECKHUI CMBICI IPOMU3BOIHOM IS pEIICHUS 3a/1a4.

HaxoauTe mpou3BO/AHBIE 3JE€MEHTAapHBIX (DYHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUI.

Hcnonp3oBaTe NPOM3BOJAHYIO Ui HUCCIEAOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3yIbTAThl UCCIIEAOBAHUS K IIOCTPOECHUIO IPa(HKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUIsl HAXOXKJIEHUS HAWIYYIIETO PEUIEHUs B NMPUKJIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hasi MU WHTETPal;, MOHMMATh I€OMETPUYECKHUA U
(bu3nueckuil CMbICT UHTErpaJa.

Haxoaute nepBooOpa3Hble 3JIEeMEHTApHbIX (DYHKIUI; BBIYUCIATH MHTErpaji mo (gopmyie
Herorona—JIeiibnuna.

Pemath npukiagHble 3a1aud, B TOM YHCIE COLMAIBHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOT0 aHAJIN3A.

3. TemaTu4yeckoe IJIAHNPOBAHME C Y4eTOM padoyeil MPorpaMMbl BOCIIUTAHUS
€ YKa3aHHEM KO0JIM4eCTBA YaCO0B, OTBOJAUMbIX HA M3YyUYeHHE KAKI0H TeMbl.
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OBILIEE KOJIMYECTBO YACOB
1O ITPOT'PAMME 102

6 0

Kpurepuu oueHUBaHUSA AOCTHKEHUN YUAILIMXCSH
Kpumepuu owubok:

K rpyOsIM ommOKkamM OTHOCSTCS ONIMOKH, KOTOPHIS
00HapyXKUBAIOT HE3HAHUE yYaIIUMHUCS (POPMYJI, TpaBUI, OCHOBHBIX CBOMCTB, TEOPEM U
HEyMEHHUE UX MPUMCHSTh
HE3HAHHE TIPUEMOB PEIICHHS 3aJ1a4d, pacCMaTPUBAEMbIX B yUeOHUKAX, a TAKKE
BBIYHMCIIUTEIBLHBIC ONTUOKH, €CJIU OHH HE SIBJISIIOTCS OIHUCKOM;
HEYMCHHE BBIJICIIUTH B OTBETE TJIaBHOE, HEYMCHHE JeIaTh BEIBOJBI M 0000IIECHHS,
HEYMEHHE T0JIb30BaThCS IEPBOMCTOYHUKAMH, YYCOHUKOM U CITPAaBOYHHKAMHU.

K HerpyObIM OIIHMOKaM OTHOCSTCS:
HOTEPsl KOPHS WM COXPAaHEHUE B OTBETE MIOCTOPOHHEr0 KOPHS; oTOpackiBaHue 0e3
00BSACHEHUH OHOTO U3 HUX H
PaBHO3HAYHBIC UM;
JIOTTYIIICHHBIC B IMPOIIECCE CITUCHIBAHUS YMCIIOBBIX JTAHHBIX (MCKAXCHHMSI, 3aMEHA),
HapyIlIeHUs B GOpMYITHPOBKEBONIpoca (OTBETA).

HEAO0YCTAM OTHOCATCA:

OITMCKH, HEJIOCTATOYHOCTh MJIM OTCYTCTBUE MOSICHEHHM, 000CHOBAHUM B PEIICHUAX,
HeOpeKHOE BBIIIOJTHEHHE 3aIMCEH, YePTEeKEH, cXeM, IpauKOB;
opdorpaduueckre omMOKH, CBI3aHHBIC C HATMCAHHNEM MaTEMaTHYCCKUX TEPMHHOB.

Ol/leHKa YCNIHbIX O0MEenoe Y4auuxcs no mamemamuke

OtBeT OIICHHBAETCS OTMETKOM ((5)), CCJIM YUCHUK:

MTOJTHO PACKPBUI COJIep)KaHMe MaTepraja B 00beMe,

MPETyCMOTPEHHOM MPOTPAMMOI;

M3JIOKAJI ~ MaTepuall  TPaMOTHBIM  S3BIKOM B ONPEACICHHOM  JIOTHYECKOM
MOCJIEIOBATEIIBHOCTH, TOYHO MCIIOJIB3YsI MATEMAaTUUECKYIO TEPMHUHOJIOTHIO K CHMBOJIUKY
MIPaBUJILHO BBITTOJTHUI PUCYHKH, YEPTEKHU, TPAPUKH, COMTyTCTBYIOIINE OTBETY.

MMOKa3aJl YMEHHUE WLUTFOCTPHUPOBATH TCOPETHUCCKUE MTOJT0KCHNS KOHKPETHBIMHU
MpUMEepaMu, TPUMEHATh UX B HOBOW CUTYAIUU ITPH BBITIOJTHEHUH MPAKTHUYECKOTO
3a/IaHMsl; TPOJIEMOHCTPUPOBAT YCBOEGHHWE PAaHEE W3YUYEHHBIX COMYTCTBYIOIINUX
BOIIPOCOB, C(OPMHPOBAHHOCTh M YCTOMYHMBOCTH MCIIOJIB3YEMBIX IPU OTPAOOTKE
YMEHUH 1 HAaBBIKOB;

OTBEYAJI CAMOCTOSTEILHO 0€3 HaBOISAIINUX BOIPOCOB YUUTEIs. B0O3MOXKHBI O/1HA - JIBE
HETOYHOCTH IIPH OCBEIIEHUU BTOPOCTEIIEHHBIX BOITPOCOB MJIU B BBIKJIAKaX, KOTOPbIE
YYCHUK JIETKO MCTIPABIII 110 3aMEUYAHHUIO YUUTEIIS.

OTBeT OLICHUBACTCS OTMETKOM «4»,

€CJIM OH YJIOBJICTBOPSICT B OCHOBHOM TPEOOBAaHUSAM  Ha OLICHKY «5», HO IIPU 3TOM
MMEET OJINH U3 HEJI0CTATKOB:

B M3JIOKCHUH JIOIYIICHBI HEOOJIbIIIE ITPOOEIIbl, He NCKa3UBIINE MaTEeMaTHUYECKOE
coAepKaHUE OTBETA,

JIOMYIIIEHBI OJIWH - JIBa HEJIOUETA IPU OCBEIIEHHUM OCHOBHOTO COJIEP>KaHHSI OTBETA,
WCTIPABJICHHBIC T10 3aMEYaHUIO YUUTEIIS;

JOTYIIIEHBI OITMOKA UK O0Jiee ABYX HEJ0UETOB IIPH OCBEIICHUH BTOPOCTETICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, JJETKO UCIPABICHHBIE 110 3aMEYAHUIO YUUTEIIS.

OtMmetka «3» CTaBUTCS B CICAYIOIIUX CIIydasx:

HEIIOJIHO HWJIM HEMOCJIEA0BATEIFHO PACKPBITO COACpP)KaHHE MaTeprana, HO IOKa3aHO
o0liee MHOHMMAHKME BOIPOCA W IPOJEMOHCTPHPOBAHBI YMEHHS, JIOCTaTOYHBIC IS
NaJILHEHIIero

YCBOCHHS MPOrpaMMHOTO MaTepuaa, (ompeneleHHBIC «TpeboBanussMu K
MaTEeMaTHUYECKOM MOATOTOBKE YUAIIUXCS);
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® UMEINCH 3aTPYAHEHUS WU JOMYIIECHBI OIMMOKU B ONIPEACIACHUN OHSATHH, UCIIOIb30BaHUU
MaTeMaTquCKOﬁ TEPMUHOJIOTHUH, qepTeKax, BBIKJIaAKax, HCIIPAaBJICHHBIC I10CJIC
HECKOJBKHNX HAaBOISIINX BOIIPOCOB YUUTEIIS;

® YUYCHHK HE CHPABUICS C NMPUMEHEHHEM TEOPUM B HOBOM CHUTyallMM MNPH BBITIOJIHEHUU
MPAKTHYECKOTO 3aJaHus, HO BBIIOJHWI 3aJaHUs 00513aTEIHbHOIO YPOBHS CIOKHOCTH IO
JTAHHOM TeME;

e 1pu HU3JI0KEHUU TEOPETUYECKOrO MaTepuana BBIABIIEHA HeJI0CTaTOYHAas
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OtmeTKa «2» CTaBUTCS B CIEAYIOIINX CIyYasx:

e HE PacKpHLITO OCHOBHOE COJiepKaHue yueOHOro MaTepuraia; / 00Hapy»KeHO He3HAHHE WU
HEMMOHUMAaHNE YYEHHKOM OO0JIbIIIeH Wi HanboJiee BaKHOM YacTH yueOHOro matepuaia;
JOITYIICHBI OI_HI/I6KI/I B ONpCACIICHHUHU HOHﬂTHﬁ, Ipu HCII0Jb30BaHHUHU MaTCMaTquCKOﬁ
TEPMUHOJIOTHH, B

® pHCYHKaX, yepTekax Wiu rpaduKax, B BEIKIIAIKaX, KOTOPbIC HE UCITPABIICHBI TTOCIIE
HECKOJIbKMX HaBOISIIUX

®  BOIIPOCOB YUHTEJIS.

OtMeTka «1 (Hey10BJEeTBOPUTEALHO)» CTABUTCH B CJyYae:

e -0TKa3 00ydYaromerocst OT OTBETA, BHIMOTHEHUS pPabOThI, TecTa

Jlnst pedeBol KyJIbTYphl YUaIIMXCsl BAXKHBI M TAKHE YMEHHsI, KAK YMEHHUE CITyIIaTh U
MMPUHUMATh PEYb YUUTENS U OJTHOKIACCHUKOB, BHUMATEIIBHO OTHOCHUTCS K BBICKA3bIBAHHUIM
JIPYTHUX, YMEHHE TIOCTaBUTh BOMPOC, IPUHUMATh YUACTUE B OOCYKACHUH MPOOIEMBI | T.11.

Oyenka NUCbMeHHbIX pabom Y4auuxcs no Mamemamuxe
OTMeTKa «5» CTaBUTCS, ECIIN:

e paboTa BBINOJHEHA BEPHO M IMOJIHOCTHIO;

B JIOTUYECKHX PACCYKIECHUAX U 000CHOBAaHUH PEIICHUS HET MPOOETIOB U OIMINOOK;

® B pCIICHHWM HET MaTeMaTHYSCKUX OMHOOK (BO3MOXKHA OJHA HETOYHOCTh, OITMCKA, HE
SIBJISFOIIASCS CTIEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIIU:

e paboTa BEIIIOJIHEHA ITOJIHOCTHIO, HO 00OCHOBAHMS IIAr0OB PEIICHUS HEIOCTATOYHEI (€CIIN
yMeHHE 000CHOBBIBATH

® pacCyXXICHHS HE SABIISLIOCH CIICIUAIbHBIM 00BEKTOM IIPOBEPKH);

e JomylleHa OJHa OIMMOKA MU JBa-TPHU HEIOYETA B BRIKJIAAKAX, PUCYHKAX, UePTEKAX UIU
rpadukax (€ciu 3TH BUIIBI paOOThI HE SBIINCH CIICIIMAIBHBIM 00bEKTOM IMPOBEPKH);

e BELINIOJIHEHO 03 HeTo4YeTOB HE MeHee 75%
3aJIaHUH.

OtMeTKa «3» CTaBUTCS, €CIIU:

e JonyiieHbl 00Jee OQHOM OMMOKY UiIn OoJIee TPeX HEIOYCTOB B BRIKJIAAKAX, YSPTEKAX
Wy rpadrKax, HO YYaluIuhcs BiIaAeeT 005M3aTeIbHBIMU YMEHHUSIMU I10 ITPOBEPSIEMOit
TEeMe;

e (€3 HEeJ0YETOB BHIMIOJHEHO HE MEHEE TTOJIOBUHBI pa0OTHI.

OTMeTKa «2» CTaBUTCS, €CIIU:

¢ JOIIYIICHBI CYHICCTBCHHLIC OIJ_II/I6KI/I, IIOKa3aBIIME, YTO yqamnﬁc;l HC BJIaACCT
00s13aTeIbHBIMU YMCHUAMMU 110 ﬂaHHOﬁ TEME B IIOJTHOM MCpEC;
¢ [IPAaBUJIbHO BBLIITOJHCHO MCHEC ITOJIOBHUHBI pa60TI)I

OtTMmerka «1 (HeyI10BJETBOPUTEILHO)» CTABUTCH B CJVYae:

® - OTCYTCTBUC BBIIIOJIHCHHOI'O (B TOM 4YHUCIIC, ,Z[OMaHIHGFO) 3aJaHusd.
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