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MMOSICHUTEJIBHAS 3AITUCKA

Pabouas nmporpamMma yueGHOTO Kypca «Anredpa u Hayajla MaTeMaTHYECKOr0 aHaIn3a» 0a30BOTro
ypoBHs aisi oOyqarormxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DeepanbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOrO CTAaHAApTa cpeaHero oolmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPEIbABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPaJUlUH POCCHICKOTO
oOpa3zoBanus. Peanmuzamusi mporpamMMmbl 00ECHEUMBACT OBJIAJCHUE KIFOYEBBIMH KOMIIETECHIHSIMH,
COCTABIISIIOLUIMMHM  OCHOBY JUISI CaMOPa3BUTHS UM  HEMPEpPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHS JINYHOCTH 00YYAFOIINXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayama MaTeMaTHYECKOTO aHATM3a SIBIICTCS OJHUM M3 HauOoJiee 3HAYNMbIX B
nporpaMme CTapiieil MIKOJIbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBACT MHCTPYMEHTAIbHYIO
0a3y Ui U3y4YCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrol CTOPOHBI, (POPMHUPYET JOTHUECKOES
u a6CTpaKTHOG MBIIIJICHUC yUalluxCs Ha YPOBHC, HGO6XOI[I/IMOM AJIs1 OCBOCHHS KYPCOB I/IH(bOpMaTI/IKI/I,
OOIIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH. B paMKkax JaHHOTO Kypca y4alllhecs OBJaJIeBaloT
YHUBEPCATbHBIM A3bIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIMpyeT CBOM JOCTHIKCHHS B
MaTeMaTHYECKOH opme.

Kypc anreOpsl W Hayal MaTeMaTH4ecKOro aHajiu3a 3aKiIajbIBAeT OCHOBY JUIS YCIICIIHOTO
OBJIaJICHUS 3aKOHAMHU (H3UKH, XUMHHU, OUOJOTHH, MOHUMAHUS OCHOBHBIX TCHICHIIUH SKOHOMHKH W
OOIIIECTBEHHOM JKU3HH, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMCHHBIX IM(DPOBBIX M KOMITBIOTEPHBIX
TCXHOJIOTHAX, YBCPCHHO HCIOJbB30BATH HX B HOBCGI[HGBHOﬁ xkn3au. B Toxke BpEMsA OBJIAACHHUC
a6CTpaKTHI)IMI/I U JIOTUYCCKHU CTPOTrMMH MATCMATUUYCCKUMHU KOHCTPYKIHUAMHU PA3BUBACT YMCHUC
HAXOJMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH YTBEP)KICHHS, HMCIOJIb30BaTh 00OOIICHHE U
KOHKPETH3AIHI0, aDCTparupoBaHUe U aHAIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHUYECKOE MbIIIIeHHE. B
XO0JIe U3y4CHUs anreOpbl M Haval MaTeMaTHYeCKOro aHalM3a B CTApIICH IIKOJIC YYalIUecs MOJIy4aroT
HOBBIIl OIIBIT pEeIICHUS NPUKIAAHBIX 3aa4, CaMOCTOATCIBbHOI'0 IMOCTPOCHNA MAaTCMATUYCCKUX MO}IGJ’ICI\/’I
peabHBIX CUTyallMid M WHTCPIPETAIIMU TOJIYUYCHHBIX PEHICHUH, 3HAKOMSTCS C TMpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTeW B TIpUpOjAe, HAyKe M B HCKYCCTBE, C BBIIAFOIIUMUCS
MAaTEMAaTUYCCKUMU OTKPBITUAMU U KX aBTOPaMHU.

Kypc obnanaeT 3HaunTEIbHBIM BOCITUTATEIHHBIM MMOTEHIIMAIOM, KOTOPBIN peain3yeTcs Kak uepes
y4eOHBI Marepuai, CIOCOOCTBYIOIIUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PCHHUsS, TaK U Uepe3
cnenu(uKky  yuyeOHOM  JeSITEIbHOCTH,  TpeOyromeld  CaMOCTOSTEIBHOCTH,  aKKypaTHOCTH,
HpO)IOJ'DKHTCJ'IBHOﬁ KOHICHTPpAIMWM BHUMAHUA U OTBETCTBCHHOCTH 34 HOqueHHBIﬁ pE3yiabTaT.

B ocHoBe Meronuku oOy4eHHs anreOpe M HadalaM MaTeMaTHYeCKOTO aHalik3a JICKHT
JeSITeIbHOCTHBIN MPUHIIUT 00y4EHUSI.

CrpykTypa Kypca «AnreOpa M Havaja MaTeMaTHYECKOrO aHallM3a» BKIIFOYACT CJICIYIOIINE
CoJIepKaTeIbHO-METOANYECKHE JIMHUU: «Yucaa U BeIYUCIeHus», «DyHKIUU U rpaduku», «YpaBHEHUS
U HepaBeHCTBa», «Hadama matemaTuueckoro aHaiam3a», «MHOXECTBa M JIOTHKa». Bce OCHOBHBbIC
COJICPKATEIbHO-METOIUUCCKUE JTUHUHM W3Y4aroTCsl Ha MPOTSHKCHUU JIBYX JIET OOydYEHHUs B CTapIien
IIKOJIe, €CTECTBEHHO JIOTIONHSS JAPYT JIPYra U MOCTEIIEHHO HACHIINAsACh HOBBIMUA TEMaMHU M Pa3JieiaMHu.
JlaHHBIN KypcC SIBISIETCS WHTETPATHBHBIM, MOCKOJIBKY OOBEAMHSET B cebe coaep)KaHHE HECKOJIbKHX
MaAaTEMATUYCCKUX AUCIIHUITIINH: anre6pa, TPUTOHOMETPHA, MaTeMaTU4ECKUI aHaJIN3, TCOPHA MHOXKECTB U
ap. ITo Mepe TOro Kak yJamuecs: OBJIaJeBatOT BcE Oosiee NIMPOKUM MAaTEeMAaTHYECKUM ammapaToM, Y HUX
MOCJICIOBATEIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI MO/IEIb
peasIbHOM CUTYyalllH, IPUMEHSTh 3HaHMsI, OJyYeHHbIE B Kypce «Auredpa U Hayajla MaTeMaTHYeCKOTO



aHaIM3a», s PEIIeHUs CaMOCTOATENbHO C(OPMYIMPOBAaHHOM MaTeMaTH4YecKOM 3aJayd, a 3aTeM
MHTEPIPETHPOBATH OTYYCHHBIA PE3yNIbTaT.

ConepxxaTenbHO-MeTOAMYECKasd JHHUSA «Yucina W BBIYMCICHHUA» 3aBepuiaeT (OpMHpPOBAHUE
HaBBIKOB MCIIOJIb30BaHMs JEHCTBUTEIbHBIX YHCEN, KOTOpoe OBbLJI0O HAyaTO B OCHOBHOM wikoje. B
crapiueil mkojae ocod0oe BHUMaHUE yJenseTcss (OPMUPOBAHUIO NMPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl HMCIIOJNB30BAaHUE PA3IUYHBIX (OpM 3amucl JIEHCTBUTENHHOTO YHCIA, YMEHUE
palMOHAJIbHO BBINOJIHATH ACUCTBUS C HUMHU, JI€JaTh NPUKUJIKY, OLIEHUBATh pe3yiapTaT. OOyuaromuecs
MOJTy4YarOT HaBBIKM NMPHOIMKEHHBIX BBIUMCIICHUH, BBIOJIHEHHS ICHCTBUN C YUCIIaMM, 3allMCaHHBIMU B
CTaHJAPTHOM (OopMe, UCII0JIb30BAHHSI MATEMATUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YeTCs] Ha MPOTHKECHUU BCEro oOydeHHs B CTapIueit
LIKOJIE, IOCKOJIbKY B KaXKJIOM pa3fielie IPOrpaMMbl IIPEyCMOTPEHO PELIEHUE COOTBETCTBYIOLINX 3a/1a4.
OOyuaromyecss  OBJIAJAEBAIOT  PA3IMYHBIMM ~ METOJAMHU  pEIIeHMs  LENbIX,  pallOHAJIbHBIX,
UppalMOHANIbHBIX, [IOKA3aTENIbHBIX, JIOTAapU(PMUYECKMX U  TPUTOHOMETPUUYECKUX  YpaBHEHU,
HEpaBEHCTB M UX cucteM. [lomydeHHblE yMEHHMS HCHOJB3YIOTCS NpPU HUCCIENOBaHUM (DYHKIHMHA ¢
IIOMOUIbI0 IPOU3BOJHOM, PEIICHUHM NPUKIATHBIX 337a4 M 3aJad Ha HaXO)KJIE€HUE HAUOOJBIIMX U
HauMEHbUIMX 3HaueHU ¢yHkuu. JlaHHas cojaepkaTenpHas JUHMS BKJIIOYaeT B ce0s Takke
¢dbopMHpoBaHUE YMEHHUH BBINOIHATE pacuéThl 0 (GopMyiam, IpeoOpa3oBaHus LENbIX, pallMOHAIbHbIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUMN, a TaK)K€ BBIPAXKEHUM, COJAEPKAIIMX CTETIEHU U
norapudmsl. brarogaps u3ydeHnio anreOpandeckoro marepuaia MpOUCXOIUT JallbHEHIee pa3BUTHE
AITOPUTMUYECKOTO U AOCTPAKTHOIO MBIIUICHUS Yydaluxcs, (GOPMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJeHui, paboTbl ¢ CUMBOJIbHBIMU (POPMaMH, MPEJICTABICHHs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH
B BHJEC PaBEHCTB W HEpaBEHCTB. Airedpa mpemnaraer 3((eKTHBHbIE WHCTPYMEHTHI AJISI PEUICHUS
[IPaKTUYECKUX WU €CTECTBEHHO-HAYYHBIX 3ajlad, HarJsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMKU U rpaduKu» TECHO MEpeIuieTaeTcs ¢ IpyruMu
JUHUSAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a7a€T IOCIIE0BATEIbHOCTh U3YYEHMsI MaTepHala.
N3ydyeHue creneHHOH, MOKa3aTeNbHOM, JOrapuMUYECKOM M TPUTOHOMETPUUYECKUX (YHKUIUN, HX
CBOWCTB U rpa)MKOB, UCHOIb30BaHNE (DYHKIMH A peleHus 3a7a4y U3 APYrux y4eOHbIX NMPeIMEeTOB U
peanbHON KHU3HM TECHO CBA3aHO KaK ¢ MAaTeMAaTHYECKUM aHAJIM30M, TaK U C pEIIeHHEM YpaBHEHHUH U
HepaBeHCTB. [Ipu aToM OosblIOe BHUMaHUE yaemseTcss (OpMUPOBAHUIO YMEHHUSI BBIpaXXaTh popMyaMu
3aBUCHUMOCTH MEX]y pPa3JIMYHbIMU BEJIMYMHAMHU, HCCIIENOBaTh IOJy4YeHHBbIE (QYHKIUH, CTPOUTH HX
rpaduku. Marepuan 3Toil conepXkaTelnbHON JMHUM HaleleH Ha pPa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOMIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B PA3JIMYHOM (hopMe: aHAIUTHUYECKO,
rpaduueckoil u crnoBecHOM. Ero m3yueHue cnocoOCTBYET pa3BUTHIO ITOPUTMHUUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOJIB30BAaHUIO aHAJIOTHH.

CopepxarenpHass smHMA «Havama MaTemMaTHMYecKoro aHainu3a» MO3BOJSIET CYIIECTBEHHO
paclIMpuTh KpYyr Kak MaTeMaTH4YecKHX, TaK W MPHUKIAAHBIX 3a/ad, JOCTYMHBIX OOydarommumcs, y
KOTOpBIX MOSIBISIETCS BO3MOXHOCTh HCCIENOBaTh M CTPOUTH TIpaduku (YHKIMM, ONpenensTb HX
HauOOJbIIMEe U HAUMEHbIIUE 3HAYEHHS, BBIUUCIATH IUIOMAId (UTYp U OOBEMBI Tel, HaXOIUTh
CKOPOCTH M YCKOpPEHMs IpoueccoB. JlaHHas coneprkarenbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHHUSI MaTeMaTHMYECKUX MOJEJel pealbHbIX CUTyalluid, HaXOXKJICHUS HAWIYUIIEero peIIeHUs B
NPUKJIAJHBIX, B TOM YHCJE COLMAJIbHO-DKOHOMHMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOr0 aHalin3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaATBbHO-TOTUYECKOTO |
KpPEaTHBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHMI Paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHHKE U UcKyccTBe. OOyyarolyecs y3HaIOT O BBLAAIOLINXCS pe3ysibTaTax, MOJyYeHHBIX B X0/1€
pa3BUTHS MaTEMAaTHKHU KaK HAyKH, U UX aBTOpaXx.



CopepxarenpHo-MeTONNYECKasE JHMHHUA «MHOXeECTBA M JIOTMKa» B OCHOBHOM ITOCBSILECHA
3JIEMEHTaM TE€OPUU MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHbIE NPEICTABICHNS IPOHU3BIBAIOT BECH KYpC
LIKOJIbHOM MaTeMaTHKU U MpeAaraloT Haubojee YHUBEPCaIbHbIN A3bIK, OOBbEINHSAIOIUN BCE pa3/eiibl
MaTEeMaTUKUd M €€ IPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYECKUE AVCLMILIMHBI B €IUHOE
nenoe. Iloaromy BaXXHO IaTh BO3MOXHOCTBH IIKOJBHHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKHU U UCII0JIb30BaTh €r0 JUIsl BHIPAKEHUS CBOMX MBICIIEH.

B kxypce «Anrebpa M Hayajga MaTEeMaTHYECKOTO aHAM3a» MNPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOro MOJAEIMPOBAHUSA, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU MTOCTPOEHUS MOAEIEH
pealbHBIX CUTYALUH, UCCIIE0BAHUS 3TUX MOJIEIEH ¢ IOMOIIBIO anmapara anreopsl 1 MaTeMaTHYECKOTo
aHaJlu3a M UHTEPIPETALUU IIOJIyYEHHBIX pe3yslbTaroB. Takue 3aJaHusl BIUIETEHbl B KaXIbl U3
pa3zesioB IIPOrpaMMbl, IOCKOJIBKY BECh Marepual Kypca IIMPOKO HCIHOJb3YEeTCs ISl pPEeLIeHUs
IpUKIagHbIX 3amad. [lpy pemeHMM peanbHBIX INPAKTUYECKUX 3a4ad  y4allluecs pa3BHUBAIOT
HaOJII0AAaTeNbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThecsl, HCIOIb30BaTh aHAJIOTHIO,
000011aTh W KOHKPETU3UPOBATh Mpodiemy. JledarenbHOCTh 1Mo (OPMUPOBAHUIO HABBIKOB DPELICHHUS
NPUKJIAIHBIX 3a/Jad OpraHu3yeTrcs B MPOIECCE H3YYEHHs BCeX TeM Kypca «AureOpa M Hayana
MaTEMaTHUYECKOT O aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM rmuiaHe Ha W3ydeHHE Kypca aireOpbl M Hayal MaTEeMaTHMYECKOTO aHaiau3a Ha 0a3oBOM
ypoBHE oTBoAMTCS 2 yaca B Henemto B 10 kitacce n 3 yaca B Hepenmo B 11 kiacce, Bcero 3a aBa roja
oOyuenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucna v BoIYMCICHUSA

Pammonanbueie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOHM, TPOLEHTHl, OECKOHEYHBIE
nepuojnudeckue Jpobu. Apudmerndyeckue onepanuy ¢ paldOHAJIbHBIMM YHCIAMH, IIpeoOpa3oBaHus
YUCIIOBBIX BbIpaxeHUU. IIpuMeHeHue npobell M NPOLIEHTOB MJs PELIeHUs NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpacieil 3HAaHUW U pealIbHOM JKU3HU.

JlelicTBUTENbHBIC YnCia. PanimoHanbHble M MPPALMOHANbHBIC YHCIa. Apr(MeTHIeCKHe onepanuu
C JEHCTBUTENBbHBIMU YHCIaMU. [IpuOMmkEHHBIC BBIYMCICHUS, TPABWIIA OKPYIJICHUS, NPHUKUAKA U
OLICHKA pe3yJIbTaTa BBIUYMCIICHUN.

Crenenp c wnenbiM mokazateneMm. CranpaptHas Qopma 3amucu  JeMCTBUTENBHOIO YHCIA.
Hcnonp3oBanue moaxoasmei (opmbl 3amHMcy JIEHCTBUTENBHBIX YUCEN Ui PEIICHUS MPaKTHYECKHX
3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypanbHOM cremneHu. [leiicTBus ¢ apuMETHYECKUMHM KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOTO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPHUYECKUX  BbIpakeHUH. OCHOBHBIE  TPUTOHOMETPHUYECKHE
bopmyIbL.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTo 1 MHTEpBaoB.

Pemienue nesbix U 1poOHO-paIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemrenne nppanMoHanbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpumeHeHHe ypaBHEHUH M HEPABEHCTB K pEIICHHI0O MAaTeMaTHYeCKUX 3aJad W 3ajad M3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

DyHKkUUH U rpaguKu

OyHKkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie pyHKINN.

OOnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymu ¢ynkumu. I[IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKIUS C HATYpaJbHBIM U LI€TbIM MoKa3zareneM. E€ cBoiicTBa u rpadguk. CoiicTBa 1
rpaduk KOpHS N-0if cTeneHu.

Tpuronomerpuueckass OKpY)KHOCTb, ONpEAEICHHE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO

apryMeHTa.

Hauyajna MmaTeMaTH4YeCKOI0 aHAJIN3Aa

IlocnegoBarenpHOCTH, CITOCOOBI 3aJJaHUs MOCJIEIOBATEILHOCTEH. MOHOTOHHEIE
IMOCIIEJOBATEIILHOCTH.

Apudmernueckas ¥ reoMeTpuyeckas Mporpeccuu. beckoHeyHO YObIBaroOIIas reoMeTpHuYecKas
nporpeccusi. Cymma OeckOHEYHO yObIBaroleil reomerpuueckoil mporpeccuu. Dopmyina CIOKHBIX
poLeHTOoB. Vcroib30BaHNne MPOrPECCHH IS pelIeHHs] pealIbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOXeCcTBO, omepanuu Haj MHOXecTBaMu. Jlmarpammer Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOTO armnapara JJisg ONUCAHUS PEATbHBIX MPOILIECCOB U SIBJICHUMN, IPU PEIICHUU
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB.



Onpe;[eneHHe, TCOpCMa, CICACTBUC, JOKA3aTCIILCTBO.

IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yuebHoro npeamera «MaTeMaTHKa JOIDKHO OOECIeYMBaTh JTOCTHKECHHUE HAa YPOBHE
cpeaHero oOumiero o0pa3oBaHUs CIEAYIOLUIMX JIMYHOCTHBIX, METAalpeJAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ysibTaThl OCBOCHHS IPOTpaMMbl  ydeOHOro nmnpeamera «MaTeMaTukay
XapaKkTepU3yHOTCS:

['paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH O0YJAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUHCKOro O0IlecTBa, IMPEICTAaBICHHEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOIENyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl M IIp.),
YMEHHUEM B3aWMOJICHCTBOBATh C COLMAIBHBIMA MHCTHUTYTAMHU B COOTBETCTBHHM C UX (QYHKUIUSIMH H
Ha3HAYCHHUCM.

[TarproTryeckoe BociuTaHuUE:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TPakIaHCKON HUACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOW MaTE€MAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCHUHUCKUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHUKEHUN B APYTHUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHUUCKOTrO Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUsA, dTUYECKOTO0 MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHUKEHHI HAYKU U
JeSITeNbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

OCTETHYECKOE BOCIIUTAHHUE:

ACTETHYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAs ACTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3aJay, PEIICHUH, PaCCYXICHHH; BOCHPUUMYUBOCTBIO K MATEMAaTHYECKUM aCIEeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

dusznyeckoe BOCHUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NMPUMEHATh MaTeMaTHYECKHWE 3HAHUs B MHTEpEcax 3J0pPOBOTO U
0e30macHOTO 00pasza XKW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO (3/10pOBOE IMHTAHHE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXA, PEryispHas (u3nueckas aKTUBHOCTH); (PU3UUIECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIIBHON IESATEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IIEHHOCTH TPYAOTIO0US; HHTEPECOM K Pa3IudHbIM chepam
npodeccCHOHANBbHON NIEATENbHOCTH, CBS3aHHBIM C MAaTeMaTHKON M €€ NPUIIOKEHUSMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiel mpodeccud W pearn30BHIBATH COOCTBEHHBIC YKU3HEHHBIC
MJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHWI0O M CaMOOOpa30BaHHUIO HA
MPOTSKEHUM BCEM KW3HU;, TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOM HAIIPABICHHOCTH.

OKOJIOrMYeCKOE BOCIINTAHHE:

c(hOPMHUPOBAHHOCTHIO ~ DKOJIOTMUECKOW  KYJNbTYpPhl, TOHUMAHWEM BIUSHHS  COIMAIBHO-
AKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE TIPUPOIHON M COIMAIBHON CpeIbl, 0CO3HAHUEM TII00aTbHOTO
XapakTepa SKOJOTHYECKUX MpOoOJieM; OpUEHTAalMel Ha MPUMEHEHHEe MaTeMaTH4YeCKHX 3HAHUN Juis



peleHus 3aa4 B 00JIACTH OKPY)KAIOLIEH Cpe/bl, INIAaHUPOBAHUS TIOCTYIIKOB M OI[EHKH UX BO3MOKHBIX
IIOCJIEICTBUM 11 OKPYKAIOLLEH CPEBI.

[leHHOCTH Hay4YHOTO ITO3HAHMS:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOINECTBEHHOW MPAKTUKH, TOHUMAaHWEM MAaTeMAaTHYECKON HAyKH Kak C(epbl 4eI0BEUECKOM
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHA U 3HAYMMOCTH JUIS Pa3sBUTHUS LIMBUWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MareMaTUKd M MaTeMaTH4eCKOM KyJIbTypOM Kak CpEeJCTBOM I[IO3HAHUS MHPA; T'OTOBHOCTBIO
OCYUIIECTBJIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO I€ATEIbHOCTh MHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl ydyeOHOro mpenmera «MareMaTuka
XapaKTepU3YIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU HO3ZHABAMENbHBIMU OeLiCEUSIMU, VHUBEPCANbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCEUAMU.
1) Vuueepcanvuvie noznasamenvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 606a306blx
KOCHUMUBHBIX NPOYECcco8 00y4arouuxcs (0ceoeHue Mmemooo8 MNOSHAHUS OKpPYICaroue20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).
bazoBeie tornyeckue AeCTBUS:
® BBUBISTH W XapaKTePU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUA MEXIy TMOHATUAMHU; (OPMYIHPOBATH OMNpPEIACIICHUS TTOHITHIA;
yCTaHABIMBATh CYIIECTBEHHBIA NpPU3HAK KiIaccU(UKAIMKM, OCHOBaHUA g 0000IIeHUus U
CpaBHEHHUS, KpUTEPUU TTPOBOAUMOIO aHAIIN3A,
® BOCIOPHUHHMMATH, (OPMYIMPOBATH U MPEOOPA30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIBISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpeuusi B (hakTax,
JTaHHBIX, HAONIONEHUSAX U YTBEPXKACHUSAX; TNpeqiaraTb KPUTEPUH ISl  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
e JenaTh BBIBOABI C MCIIOJB30BAaHMEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CaMOCTOSTENILHO JO0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHMH (TIpsIMbIE U OT
MPOTHBHOTO), BBICTPAMBATh APTYMEHTALMIO, TIPUBOJIUTH TPUMEPHl W KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHSI U BBIBOJIBI;

e BbIOMpaTh crioco0 pemieHus: yueOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHUS,

BbIOMpPATh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).
bazoBele uccnenoBarenbckue 1eHCTBUSA:
® UCMOJb30BaTh BOMPOCHI KaK HCCIIEAOBATENIbCKUN HMHCTPYMEHT MNO3HaHUS; (HOpMYIHPOBATH
BOMPOCHI, (PUKCUPYIOLIUE MPOTHBOpEYHE, MpoOIeMy, YCTaHAaBIMBATh HCKOMOE M JAaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

® [POBOJUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBI  SKCIIEPUMEHT,  HCCIEelOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, MPOIECCa, BBISBICHHIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;
®  CaMOCTOSITENILHO (OPMYJIHPOBATh OOOOMICHWS W BBIBOIBI 1O PE3yJbTaTaM MPOBEIAEHHOTO
HaOJIOACHNUS, UCCIIEI0BAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX pe3yJIbTaTOB, BHIBOJIOB
H 0000IIEHNI;

® [IPOTHO3UPOBATHh BO3MOXHOE pa3BUTHE MpOIlEcca, a TAKXKE BBIIBUraTh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabota ¢ nuadopmanmeii:



2)

BBIBIATE Je(UIUTH MHGOPMAILUH, TaHHBIX, HEOOXOIMMBIX JJsI OTBETAa HAa BOIPOC W IS

pelIeHus 3a/1a49u;

BBIOMpaTh  MHGOpMANWIO W3 ~ HWCTOYHHUKOB  PA3IMYHBIX  THIIOB,  AHAIN3UPOBATH,
CHCTEeMaTH3HpOBaTh W HHTEPIPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB M (OpM

MIPECTABICHHUS;

CTPYKTYPHUPOBATh MH(OPMAILNIO, MPEACTABIATh €€ B Pa3IM4YHBIX (OpMax, MILUTIOCTPHPOBATH

rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Yhusepcanvuvie KoMMyHUKamugHvle Oelicmeus, obecneuugarom coopmMupo8anHocms

COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
OO01eunue:

BOCIIPHHUMATh M (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBHSAMH U ILEISAMH
OOLICHNS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHUS B YCTHBIX M IMHUCBMEHHBIX
TCKCTAax, AaBaTb IIOACHCHHA I1I0 XOAY PpCHICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘IeHHBIﬁ
pe3yibTar;

B XOZ€ OOCYXICHHUS 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, IPOOIEMBI,
pemaeMoi/’I 3ala4M, BbICKA3bIBATh WJCH, HALICJICHHBIC HAa IMOUCK PCIICHUSA,; COIMOCTABIATL CBOU
CYXKJICHHS C CY)KACHHSIMH JIPYIHX YYACTHHKOB JUAOra, OOHapYyXUBATh PA3JINYUE U CXOJCTBO
HO3HUIIMI; B KOPPEKTHO# (hopme GpopMyTHpOBaTh pa3HOIIACHS, CBOU BO3PaKEHHUS;
OPENCTABIATh PE3yAbTaThl PELICHHs 33/1a4d, SKCICPUMEHTa, HCCICIOBaHMs, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a4ad MPE3CHTAllMH U
0CcOOEHHOCTEH ayTUTOPHH.

COpr,I[HI/I‘ICCTBOI

3)

MOHMMAaTh W HCIOJB30BATh IMPEHMYIIECTBA KOMAHIHOW W WHIMBHIYaJbHOH pabOTHI TpU
peuIeHuy Y4eOHBIX 3a/a4; MPUHUMATh LeENb COBMECTHOM JAEATENbHOCTH, IUIAaHWPOBATh
OpraHM3aLUI0 COBMECTHOW pabOThI, pacmpenessiTh BUIAbI padoT, JOroBapuBaThes, 00CYKIaTh
MPOIIECC U pe3yabTaT pabOThl; 0000IIATh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYyNIOBBIX (opmax padoThl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBbIE
IITYPMBI» W WHBIC); BBIIOJHATH CBOIO YacTh Pa0OTBI U KOOPAWHUPOBATH CBOM JEHCTBHUS C
JIPYTUMH 4JIEHAMH KOMAaHJIbI, OIICHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO
KpUTEpHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOECHCTBUS.

Vuusepcanvnvie pecynamuenvle oOelicmsus, oOecneuugarom @opMupo8aHue CcmvlClo8blX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATh IUIaH, QJTOPUTM pELIeHHUs 3a/Jauyd, BbIOMpPATh CHOCOO0 peUIeHHus ¢ Yy4€ToM
HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI
pelieHuii ¢ yaéToM HOBOM MH(pOpMAaIUK.

CaMOKOHTpOJIb:

BJIa/IETh HaBBIKAMH I103HABATENbHON pe(dIEeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN U
MBICIIUTENBHBIX ~ TPOIECCOB, HX PE3yJbTaTOB; BIaJAETh CIoco0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MIPOLIECCa U Pe3yibTaTa PEIICHUsI MaTEMaTUUECKOM 3ajauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpH pELIEHUH 3aJauyd, BHOCUTH
KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, IaHHBIX, HAllIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa LENU U YCIOBHUSAM, OOBSICHATH MPUUUHBI JOCTHXKEHHS
WIM HEJOCTHXKEHHUS Ppe3ylbTaToOB JIE€ATENbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Anredpa u Hauanaa MaTeMAaTHYECKOTO aHAJIN3a» Ha YPOBHE CPEJIHETO
ob1iero o0Opa3oBaHus JOJDKHO 00€CIeUnBaTh JOCTIKEHHE CISAYIOIUX MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yIbTATOB:

10 KJTACC

Yucna v BbIYMCICHUSA

OnepupoBarTh TMOHATUAMHU: pPALUOHATIBHOE M JICHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAS U
JeCATUYHas 1pO0b, IPOLIEHTHI.

BeinonuATe apupmMeTnyeckue onepannu ¢ pallMoOHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BoImonHATh npuOIMKEHHBIE BHIUMCIICHUS, NCTIONB3YS MpaBUia OKPYTJICHUS, AeTaTh IPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIECHUMN.

OnepupoBaTh MNOHATHSMHU: CTENEHb C I€JIbIM [IOKa3aTelieM; CTaHaapTHas (opma 3alucH
JeWCTBUTENIBHOIO YUCIIA, KOPEHb HAaTypaJbHOM CTENEHH; MCIOJIb30BATh MOAXOJAIIYI0 (POpMY 3alUCH
NEHUCTBUTENBHBIX YUCEN JUISl pEIICHUs IPAKTUUYECKUX 3314 U IPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSMH: CHHYC, KOCHHYC M TaHI'€HC IIPOM3BOJBHOIO YIJa; HCIOJIb30BaTh
3aIlUCh POU3BOJILHOTO yIjla Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHME, HEPAaBEHCTBO; II€JIOE, palOHAIbHOE,
UppaLMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeinonuaATe npeobpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U pellaTh TPUTOHOMETPUYECKHE
ypaBHEHUS.

BoinonHATe npeoOpa3zoBaHus 1ENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U pelliaTh
OCHOBHBI€ TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHITh ypaBHEHMS M HEPABEHCTBA JUIS PELIEHUS MaTEMaTHMYECKMX 3aJad M 3axad M3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

MonenpoBaTh peajibHble CUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUS,
HEpAaBEHCTBA 110 YCJIOBMIO 33JauH, MCCIEA0BaTh MOCTPOCHHBIE MOJENN C MCIOJIb30BAaHUEM armapara
anreOpsbl.

DOYyHKUMH U TPapuKu

OnepupoBarh MOHATHSAMH: (YHKIHS, CIOCOOBI 3amaHusi (QYHKIMH, OOJACTh OMpEeiIeHUs M
MHO’KECTBO 3HaU€HUN (QYyHKIUU, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE PYHKIIUH.

OmnepupoBaTh MOHATHAMHU: YETHOCTb M HEYETHOCTh (DYHKIMM, HYIU (YHKIHMH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBatek rpaduku pyHKUKN 1)1 pellIeHUs] ypaBHEHUI.

Crtpouth 1 4UTaTh rpa@UKN TUHEHHON QYHKINU, KBAAPATUUHON (PYHKLIMHU, CTENEHHOW (YHKIINH
C LIEJIBIM [TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GyHKUUN U1 UCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH MPU PEIIeHUN
3aJ1a4 U3 JpYTrUx y4eOHbIX MPEIMETOB U pealbHON XKU3HU; BBIPAXKaTh (POPMYyJIaMU 3aBUCUMOCTH MEXY
BEJTMYUHAMHU.

Havana maTteMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATUAMHU: TOCJIENOBATENbHOCTh, apudMeTHuecKkass U  TeoMeTpHuecKas
MIPOrPECCUU.

OnepupoBarh TMOHATHAMH: OECKOHEYHO YOBIBAarOIasi TE€OMETpUYECKas MpOTrpeccus, CcyMma
0eCKOHEeYHO yOBIBAIOIIECH reOMETPUUECKOM MPOrPEeCcCHH.



3amaBarh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnons30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH M INPOTPECCUN I PELUEHUs PEANBHBIX 3a1ad
IIPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBath NOHATUAMH: MHOXECTBO, ONI€pPAIIMH HaJl MHOXECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil ONMCAaHUS PEAJbHBIX IIPOLIECCOB H
SBJICHUH, TIPU PELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX PEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmsbl Bcero Kontpoaensie  IpaxTiieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypesI
MHoxecTBa palliOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PalinoHaipHbIE 14 2
ypaBHEHHUS U HEPABEHCTBA
5 Oynkiun u rpaduku. CTeneHs ¢ MeIbiM 5 1
MOoKa3areneM
3 Apudmernaeckuii KOpeHb N—0if CTETICHU. 18 2 1
HppanmoHansHbie ypaBHEHUS 1 HEPABEHCTBA
Dopmyiibl
4 TpuroHomerpun. Tpuronomerpuueckue 22 1 2
ypaBHEHUs
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
6 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 4




INOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KoanuecTBo yacoB DJIeKTPOHHbIE
n/-n Tema ypoxa Beero Kontpoabsubie IIpakTuueckue II/I[:;:eHI/Iﬂ uuppoBbIe
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
1 MHoecTBO, Onepaluy HaJl MHOKECTBAMHU. 1
Huarpammbl Ditniepa—Benna
Panmonanbshble unciaa. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHEUHBIE 1
MepUOANYECKHE Ipodu
3 Apudmernueckue onepanum ¢ pauoHalIbHbBIMU 1
qHCcIaMHy, IpeoOpa3oBaHMsI YMCIOBBIX BEIPKEHUI
[Ipumenenue apodeii U NPOLEHTOB I PELLICHUS
4 MIPUKJIAHBIX 3314 U3 pa3IMuHbIX OTpacien 1
3HaHUH U PEaIbHON KU3HU
5 Bxoanas konTponpHas pabora 1 1
5 JlenicTBUTENBHBIEC Yncia. PannonanbHbie U 1
UppalMOHAIILHBIE YKCIIa
5 ApudmeTrnueckue onepanuu c 1eHCTBUTEIbHBIMU 1
qrclIaMu
[TpuGnuxEHHbBIE BEIYUCIIEHUS, TPABUIIA
8 OKpYTJIEHUS, IPUKU]IKA U OLIEHKA pe3yJbTaTa 1
BBIYMCIICHUI
9 ToxecTBa U TOXJIECTBEHHbIE TPe0Opa30BaHUs 1
10 VYpaBHeHME, KOpEHb YpaBHEHUS 1
11 HepaBeHcTBO, penieHre HepaBEHCTBA 1
12 MeTton nHTEpBaIOB 1




Pemrenue nenpix U 1poOHO-pAIIOHATIBHBIX

13 YpaBHEHH U HEPABEHCTB
KonrponsHas pabora o Teme "MHOKeCTBa

14 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YUCEIL.
PannonasbHble ypaBHEHUS U HEPABEHCTB"

15 @OyHk1us, crocoOsl 3aganus GyHkuy. B3anmuo
oOpaTHbIe PyHKITUN
I'paduk pynakmuu. Obmacts onpeneacHus u

16 MHO3KeCTBO 3HaueHu ¢pyHkiuu. Hynmu QpyHkuuu.
ITpomexyTKH 3HaKOIOCTOSIHCTBA

17 Yérabie 1 HeUETHBIC (PYHKIIUU

18 CreneHns ¢ nenbiM nokasaresneM. CtangapTHas
(bopma 3anucu 1eHCTBUTEIBHOTO YUCIIa
Wcnonp3oBanue noaxosien Gopmbl 3arucu

19 JeUCTBUTENBHBIX YUCEI [Tl PELLICHUS
MPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX

20 CrenenHas GyHKIMS C HATypaJIbHBIM U LIETIbIM
nokazaresnem. E€ cBolicTBa u rpaduk

21 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENIEHH

22 ApudpmeTnueckuii KOpeHb HaTypaIbHOU CTEIEHU

93 CBoiicTBa apu(pMeTHUECKOT0 KOPHS HATypaJIbHOM
CTETIeH!

24 CBoiicTBa apu(pMeTHUECKOTO KOPHS HATYpaJIbHOM
CTETIeH!

o5 CoiicTBa apu(MeTH4ecKoro KOpHs HaTypaabHOU
CTETIeH!

26 JleticTBus ¢ apu(MeTHUECKUMHI KOPHIAMHU N—0oi

CTCIICHU




JleticTBus ¢ apu(METHUECKUMHI KOPHAMHU N—0i

27
CTENEeHU

28 JleticTBus ¢ apu(METHUECKUMHI KOPHAMHU N—0i
CTETIeHU

29 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OH
CTENEeHU

30 [TonyromoBast KOHTpOIBHAS paboTa

31 Pemienue uppanoHaibHbIX YpaBHEHUH 1
HEPaBEHCTB

39 Pemienue uppanmoHaibHbIX YpaBHEHUH 1
HEpPaBEHCTB

33 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

34 Pemenue uppanmoHaibHbIX YpaBHEHUH 1
HEPaBEHCTB

35 Pemienue uppanmoHaibHbBIX YpaBHEHUH 1
HEPaBEHCTB

36 CaoiicTBa u rpaduk KOpHS N-0i CTETIeHN

37 CaoiicTBa 1 rpauk KOpHS N-0if cTeneHn
KonTponbnas padota no teme "Apudmernyeckuit

38 KOpeHb N—o# crenenu. MppannoHanbHbIe
YPaBHEHUs U HEpAaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TaHTE€HC YHCIIOBOTO apryMEeHTa

40 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOI'O apryMEeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO
aprymeHra

42 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO




aprymeHTa

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEICIICHNE

43 TPUTOHOMETPHUYECKUX (PYHKIUI YHUCIOBOTO 1
apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIIpeICTICHHUE

44 TPUTOHOMETPUYCCKUX QYHKIIUNA YUCIIOBOTO 1
apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

49 IIpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIpAYKEHU I

50 [IpeoOpa3oBanne TPUTOHOMETPHIECKUX 1
BBIPa)KCHUI

51 IIpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIPa)KCHUI

59 IIpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUIN

53 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

54 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

55 Pemenuie TpUroHoMeTpUUECKUX ypaBHEHUIN 1

56 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN 1

57 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

58 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

59 Pemenne TpUroHOMEeTpUUECKUX ypaBHEHUI 1




Konrponsnas padora o reme "@opmyibt

60 TPUTOHOMETPHUH. TpUTOHOMETPUUIECKHE 1
ypaBHeHUA"
[TocnenoBaTrenbHOCTH, CIIOCOOBI 3aAaHUS

61 IIOCJIEI0BATEILHOCTEN. MOHOTOHHBIE 1
MOCTIeI0BATEIbHOCTH
Apudmerndeckas ¥ reOMETPUIECKAs IIPOTPECCHH.

62 Hcnonb30BaHue IPOTPECCUU ISl PEIICHUS 1
peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa
beckoHeuHo yObIBaromasi reOMeTpUIecKas

63 nporpeccusi. CyMMa 0€CKOHEUHO yObIBaroIIeH 1
TEOMETPHUECKON IPOTPECCUU

64 ®dopmyra CIOKHBIX MTPOIEHTOB

65 dopmyra CIOKHBIX TPOIEHTOB 1
O0o0mIeHre, cUCTEeMaTH3aIUs 3HAHUHN 32 KypC

66 anreOpbl U Hadal MaTeMaTu4eckoro aHainusa 10 1
KJj1acca

67 Hrorosas koHTpOIbHAs paboTa 1
O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

68 areOphl ¥ HAYaJl MaTeMaTHIecKoro anamm3a 10 1
KJlacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

e AureOpa u Hayaa Maremarudeckoro anaimsa 10-11.Anumos L. A. [Tpocsemenue 2023

METOANMYECKHUE MATEPHAJIBI VIS YYUTEJIA

e AnreOpa u Hadaja MareMaTudeckoro aHanmmsa. J{upakrudeckue matepuansl. [abynun M. U,
TkaueBa M.B. IIpocsenienne 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

v' https://skysmart.ru/

https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
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