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Kopabauno 2023

1.IlosicHUTEIBLHAA 3aNINCKA

Pabouas mporpamma mo anredpe W HayajdaM MaTeMaTHYECKOro aHajn3a COCTaBJCHA Ha
ocHOBe TpeOoBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHON 00pa30BaTENbHON MpOTrpamMmbl
cpenHero oOmiero oOpa3zoBaHus, MpeacTaBieHHbIX B denepanbHOM rocynapcTBEHHOM
o0pa3oBaresbHOM CTaHjgapre cpeanero oomero oOpa3zoBanus (IIpuka3 MwuHOOpHayku
Poccun ot 17.05.2012 r. No 413, s3apeructpupoBaH MHHHCTEPCTBOM IOCTHIIMH
Poccuiickoit ®@enepanmu 07.06.2012 r., per. nomep — 24480), a Taxxke QenepanbHOR
pabodeil mporpaMMbl BOCHHUTaHUs, ¢ yuéroMm KoHuenmuu pas3BUTHS MaTeMaTHUYECKOTO
obpazoBanusi B Poccuiickoit ®enepanmu  (yrB. pacmopsbkeHueM [IpaBuTenbcTBa
Poccuiickoit ®eneparuu ot 24.12.2013r. Ne 2506-p).

VYueOHblll mpenMer «Anredpa M Hadajga MaT€MaTHYECKOTO aHajau3ay SBISETCS OJHUM
U3 HanboJiee 3HaUMMbIX B IIPOrpaMMe CPEJHEro 00IIero oopa3oBaHMsl, HOCKOJIbKY, C OJJHOU
CTOPOHBI, OH OO€ecleurBaeT HUHCTPYMEHTAIbHYIO 0a3y M H3Y4€HHUsS BCEX €CTECTBEHHO-
Hay4HbIX KYpCOB, a C JpYrod CTOpPOHBI, (POPMHUPYET JIOTMYECKOE U aOCTpaKTHOE
MBIIUIEHHE OO0y4YalluXcsi Ha YpPOBHE, HEOOXOJMMOM Jii OCBOEHHUS HWH(OPMATHKH,
OOILECTBO3HAHUSA, HCTOPHH, CIOBECHOCTH W JpPYrMX AWCHMIUIMH. B pamkax JaHHOrO
y4eOHOro Kypca oOydaroniecsi OBJIQJEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKd, KOTOpas GOpMYyJIUPYET CBOU JOCTHKEHUS B MaTeMaTHUeCKO Gopme.

VY4eOHblil Kypc anreOpbl M HadaJl MAaTEMATHUYECKOTO aHaJIW3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJICHUsI 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTMM, MOHUMAHUS OCHOBHBIX
TEHACHIMHA Pa3BUTHS SKOHOMUKH U OOLIECTBEHHON J>XM3HH, MO3BOJIIET OPUEHTHPOBATHCS
B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BaTh UX
U1 JanbHEerIero o0pa3oBaHUsS W B IOBCEIHEBHOM KM3HM. B TO ke Bpems OBIaJCHHUE
aOCTPaKkTHBIMM M JIOTMYECKH CTPOTMMH KOHCTPYKLUMSMU aireOppl M MaTeMaTHYECKOIo
aHalu3a pa3BUBA€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD,
JIOKa3bIBaTh YTBEPKIAEHUS C IOMOIUBK0 MHIAYKIMM M  pacCykJIaTb JEAyKTHUBHO,
UCIIOJIb30BaTh 000O0IIEHHE | KOHKPETU3allHio, aOCTparupoBaHue U aHAJIOTHI0, (hOopMUpyeT
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xome wu3yueHuss yueOHOro nmnpeamera «Anredpa W Hayala MaTeMaTHYeCKOTro
aHanu3a» oOOydalIlluecss TMOJIy4alOT HOBBIM ONBIT peIleHUs MNPUKIAAHBIX — 3ajad,
CaMOCTOATENILHOTO  TOCTPOCHUS MAaTeMaTHUYeCKUX  MOJENed  peajbHbIX  CHUTYyaluH,
MHTEPHpPETAlUA TOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C MpUMEpaMud MaTeMaTUYECKHX
3aKOHOMEPHOCTE B MpUpOJe, HAayKe€ U  HCKYCCTBE, C  BBIJAIOUIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

VYueOHblii Kypc o00JafjaeT 3HAUUTENbHBIM BOCIHMTATEIbHBIM MOTEHLIUAIOM, KOTOPBIN
pealM3yeTcsi Kak  4epe3 y4ueOHbIM MaTepuan, CHOCOOCTBYIOUIMM  (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U depe3 cenupuky  yuyeOHOW  JesATeNbHOCTH,
TpeOyrolel MPoIOKUTEIbHOMKOHIIEHTPAlUd  BHUMAaHMS, CaMOCTOSITENILHOCTH,
AKKYpaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yibTar.



B ocHoBe Mmeronuku oOydeHus anredpe u HayajiaM MaTeMaTU4YecKoro
aHalM3a JEXKUT ACSITeIbHOCTHBIM MPUHIIUI O0y4EHUsI.

B crpykTrype yueOHOro mpeamera «Anredpa M Hauajga MaTeMaTUYECKOTO aHAIIM3a»
BBIJICJICHBI CJIEIYIOIINE COAEPKATEIbHO-METOANYECKHE JUHUMU. «UHClIa W BBIYHCICHUS,
«OyHKIIMM U TpaduKu», «YpaBHEHUS U HepaBeHCTBay, «Hauama wmaTemaTHueckoro
aHanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIBbHO-METOIUYECKUE
JUHUM U3Y4alOTCS HAa NPOTSDKEHWU JBYX JIET OOy4YeHHs Ha YpOBHE CpPETHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAA APYr JApyra U TOCTENEHHO HACHIIIASCh HOBBIMU
TeMaMu W pasfenamu. JlaHHBIA y4yeOHBIM Kypc SIBISETCS WHTEIPATUBHBIM, MOCKOJBKY
oObeauHsIeT B cebe cojliepKaHhe HECKOIbKUX MAaTEMaTUYECKUX JTUCHUIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMATUUECKUN aHaIU3, TEOpHUsT MHOXKECTB, MaTeMaTHuecKas
noruka u npyrue. Ilo mepe TOro kak oOyyaroliuecsi OBIJIJIEBalOT BCE 0oliee IMIUPOKUM
MaTeMaTUYECKUM  ammaparoM, y  HHMX  IIOCJIENOBaTelIbHO  (opMmupyercs "
COBEPILEHCTBYETCS yMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJENb pPEAJbHOM CHTYalluH,
OPUMEHATh 3HAHUS, MOJYyYEHHbIE MpPU H3YYEHUU Y4eOHOro Kypca, s peleHus
CaMOCTOATENBLHO CPOPMYIHPOBAHHON MaTEMaTHUECKON 3a7aud, a 3aTEM UHTEPIPETUPOBATH
CBOM OTBET.

CopnepxxarenpbHO-MeTOAMYECKass  JMHUS  «Yucna W BBIYMCIEHMS» — 3aBEpIIACT
(opMHpOBAaHHE HABBIKOB HCIOJIb30BAaHUS  JICMCTBUTENBHBIX YHUCEN, KOTOpoe ObUIO
HayaTo Ha YpPOBHE OCHOBHOIO o0Omiero oopasoBanus. Ha ypoBHe cpegHero ooO1iero
oOpa3oBaHusi 0co00€ BHUMaHuE yrensercs (POPMHUPOBAHMIO HABBIKOB pallMOHAJIbHBIX
BBIUMCJICHUN, BKJIOYAIOMIMX B Ce€O0sl HCIOJIb30BaHUE pa3IMYHbIX (OpM 3amucu 4ucia,
YMEHHE JleJaTb NPUKHUIKY, BBIIOJIHATH NPUOIMKEHHBIE BBIYUCICHUS, OLECHUBATh
YHUCIIOBBbIE BBIPAXKEHHUS, paboTaTh C MaTeMaTHYECKUMU KOHCTaHTaMU. 3HAKOMBIE
OoOyyarolUMMCsl MHOXKECTBA HATypaJbHBIX, LEJbIX, PAlMOHAIBHBIX M JEHCTBUTEIbHBIX
YHUCEN JIONMOJIHAKTCS MHOXECTBOM KOMIUIEKCHBIX 4HMCEN. B KaXJAOM M3 3THX MHOXECTB
paccMaTpHUBAIOTCA CBOMCTBEHHbIE €My CIEUM(PUYECKHE 3aJauyd M ONEpaluu: JelIeHue
HaleJI0, ONEpPUPOBAHME OCTAaTKAMM Ha MHOMKECTBE LIEJIbIX 4YHUCeN, OcoOble CBOICTBa
pAalMOHAIIBHBIX W HUPPALMOHAIBHBIX 4YHCEN, apu(METUYECKHE ONepalud, a TakKKe
M3BJICUEHUE KOPHS HATYpaJIbHOM CTENEHUW HAa MHOXECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEIbHOMY PACUIMPEHUIO0 Kpyra HCIHOJBb3YEMbIX UHCET M 3HAKOMCTBY C
BO3MOKHOCTSIMU ~MX TPUMEHEHUS MJIs PpeIIeHUs pa3InyHbIX 3a7ad  (opMHpyeTcs
NPEACTABICHUE O €IMHCTBE MAaTEMaTUKH KaK HAayKd W €€ poJiM B MOCTPOCHUU Mojenen
pealbHOTO MHpPa, IIUPOKO HCTIONB3YIOTCS 000011eHNEe U KOHKPETU3aL .

JIunusg «YpaBHEHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSKEHUU BCEro OOydeHUs
Ha YpPOBHE CpeqHero o0miero oOpa3oBaHHUs, MOCKOJBKY B KaxIoMm pasneie lIporpammsl
NPEeIyCMOTPEHO pElIeHHE COOTBETCTBYIOIIMX 3afady. B  pe3ynprate oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMM METOJAMU PELICHHS palliOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JOTapU(PMHUUECKUX W TPUTOHOMETPUUYECKUX YpaBHEHHH, HEPaBEHCTB H
CUCTEM, a TakKXKe 3aJlay, CcoJepKalux mapaMmerpel. [lomydeHHbIE yMEHUS MIMPOKO
UCIIOJIB3YIOTCSl TPU MCCIIENOBaHUM (YHKUUN C TMOMOIIbIO MPOW3BOJHOM, MPU PELICHUU
OPUKJIAJAHBIX 3a/lad W 337a4 Ha HAxXOXKJEHUWE HauOONbIIUX M HAUMEHBIIMX 3HAYEHUU
¢bynkuuu. JlaHHas conep)kaTellbHasl JHMHMS BKIOYaeT B ce0s Takxke QopMUpOBaHUE
YMEHUI  BBINONHATH pacy€Tsl 1o  ¢dopmynaMm, MpeoOpa3oBaHUs PpalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, @ TAKXKE BBIPAXKEHUH, COIEpKAIIUX



creneHn W Jorapudmel.  bmaromaps < u3ydeHuto — anreOpamyeckoro — mMarepuaia
MPOUCXOANUT JalbHEHINIEE PA3BUTHE QJITOPUTMUYECKOTO H  aOCTPAKTHOTO  MBINUICHUS
oOydaromuxcs, (GOPMHUPYIOTCS  HABBIKM JEAYKTUBHBIX  pacCyXaAcHUH, paboThl C
CUMBOJIBHBIMH (pOpMaMu, TPEACTABICHHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUIE
pPaBeHCTB W HEpaBeHCTB. AnreOpa mpemmaraetr 3¢GQGEeKTHBHbIE WHCTPYMEHTHI IS
pelieHus MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad, HArjsiiHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenbHo-MeTouueckass JuHUS «DyHKuuMM M Trpaduku» TECHO MeperuieTaeTcs
C JpYrUMH JIMHUSAMH Y4eOHOTO Kypca, TIOCKOJIBKY B KAaKOM-TO CMBICIIEe 3a7aéT
NOCJENOBATENBHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue CTEeneHHOM, IOKa3aTeabHOM,
gorapuMUUECKOW H  TPUTOHOMETPUYECKUX (PYHKIMHA, HX CBOMUCTB H TIpaduKOB,
UCIOJIb30BaHUE (DYHKLIMM JJIs1 pEHICHUs 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U pealibHON
KU3HH TECHO CBSI3aHO KakK C MaTEeMaTUYeCKMM aHallu30M, TaK W C PEIICHUEM
ypaBHEeHHM U HepaBeHCTB. [lpu 3TOoM OomblIoe BHUMaHHE YAedseTcd (POPMHUPOBAHUIO
yMEHUsI  BbIpaxkaTh (opMynamMu 3aBUCUMOCTH MEXKAY Pa3IMUYHBIMA  BEJIUYMHAMU,
HCCIIeIOBaTh  MOJIydeHHble  (YHKIIMU, CTPOUTh UX rpaduku. Marepuan  3TOH
COJICpKATEJIbHOW JIMHUM HAaleJeH Ha pa3BUTHUE YMEHUW W HaBBIKOB, MO3BOJISIIOIIUX
BBIpaXaTh 3aBUCHUMOCTH MEXJY BEJIMYMHAMH B pa3IMYHOM ¢opMe: aHATUTHUYECKOH,
rpaduueckoil u cioBecHo. Ero usydeHwe crnocoOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3allU1, UCTIOI30BAHUIO aHATIOTHH.

ConepxartenpHas nuHua «Hauana mMaTreMaTH4eCKOro aHaM3a» MO3BOJSET CYIIECTBEHHO
pacliMpuTh KpYyr Kak MaTEeMaTHUYeCKuX, TakK ¢ TNPUKIAJHBIX 33/ad, JOCTYIHBIX
oOydJaromuMcs, TaK KaK y HUX MOSBIAETCS BO3MOXKHOCTH CTPOUTH TpaduKH CIOXKHBIX
GbyHKIMNA, omnpenensaTh WX HauOOJbIIME W HAUMEHbBIINE 3HAYEHUS, BBIYUCIATH
wiomaan Guryp u o0bEMBI TEN, HAXOAUTh CKOPOCTH M YCKOpEHHs MpolieccoB. [laHHas
COJIepKaTeNIbHAsl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTU MOCTPOEHUS MaTEMaTUYECKUX
MOJielell  pealbHBIX  CHUTyallud, TMO3BOJISIET HAaXOAUTh HAaWIydllee pelieHue B
MPUKJIQJHBIX, B TOM YHCIE COLMATbHO-OPKOHOMHUUYECKHUX, 3a/a4aX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTUYECKOro  aHajiu3a CHOCOOCTBYET pa3BUTHUIO  aOCTpakTHOro, (opMaabHO-
JIOTUYECKOTO M  KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroniecs y3HarT
O BBIJAIONIUXCS pe3yJbTarax, MOJYYCHHBIX B XO0JI€ Pa3BUTHUS MaTeMaTUKH KaK HayKH, U 00
UX aBTOpax.

ConepxarenbHO-METOUYECKass JUHUS «MHOXECTBa W JIOTHKAa» BKIIOYAEeT B cels
AJIEMEHTBHl TEOPUM MHOXECTB W MaTEeMaTUYECKOW JOTMKU. TeopeTMKO-MHOKECTBEHHBIE
MIPEICTABJICHNUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTEMaTUKH U MpeasiaraloT Hanbosiee
YHUBEPCATbHBINA S3bIK, OOBEIUHSIIONIMI BCE Pa3fesibl MATEMATUKU U €€ MPUIIOKCHUN, OHU
CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE JUCIUIUIMHBI U WX MPUIIOKEHUS B E€IUHOE LEIOE.
[ToaTOMY Ba’kHO JJaTh BO3MOKHOCTH 00YyYaronieMycsi TIOHUMaTh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK COBPEMEHHOW MaTeMaTUKH W UCIIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOMX MBbICIEH.
JlpyruM BakKHBIM MPU3HAKOM MAaTEMaTUKM KaK HAyKU CJeAyeT MpU3HATh CBONCTBEHHYIO
el cTporoctb OOOCHOBaHMM U CJEJIOBAHME OMNPEACNIEHHBIM MpaBWJIaM  MOCTPOECHUS
J0Ka3aTeIbCTB. 3HAKOMCTBO C  AJIEMEHTAMH MAaTEMaTHYECKOM JIOTMKUA CIOCOOCTBYET
Pa3BUTHUIO JIOTMYECKOTO MBIIUICHHUS] O0O0yYarommxcsi, MO3BOJISIET UM CTPOUTh  CBOU
pacCyKJIeHUsI Ha OCHOBE JIOTHYECKUX TMpaBuil, (HOPMUPYET HABBIKM KPUTUYECKOIO



MBIIIICHHS.

B  yuebnom mpeamere «Anrebpa W Hayajga ~ MaTEeMaTHYECKOTO  aHaM3a»
OPUCYTCTBYIOT ~ OCHOBBI MaT€MaTHYeCKOTO  MOJICIMPOBAHMS, KOTOpPHIE  MPU3BAHBI
crocoOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB MOCTPOCHHS MOJENEH peabHBIX CHTYAIHi,
UCCIIEZIOBAaHUS ATUX MOJIEJIEN ¢ MOMOUIBIO afmapara ajaredpbl 1 MaTeMaTHYeCKOro aHalu3a,
UHTEpIPETALMU TOJYUYEHHBIX pe3yabTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKIbIA U3
pa3zienoB MpPOrpaMMbl, MOCKOJBKY BECh MaTepHal yueOHOro Kypca IIHPOKO HCIHOJIb3YeTCs
IS pelIeHus] TPHUKIAIHBIX 3afgad. [Ipu  pemieHHMM peanbHBIX MPAKTUYECKHX 3334
oOyyaromuecsi pa3BUBAIOT HAOJIIOAATENbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi,  UCIOJB30BATh  AHAIOTUIO, 0000mAaTe W KOHKPETU3UPOBAThH
npobiemy. JlestenbHOCT, 1O (HOPMUPOBAHMIO HABBIKOB PELICHUS MPUKIAJHBIX 337134
OpraHu3yercsi B TMpolecce H3y4eHHs BceX TeM Yy4deOHOro Kypca «Ajirebpa U Hadaia
MaTeMaTHYECKOTO aHaJIn3ay.

MecTto npeamera B yueOHOM IJIaHe

Ha wm3ydenme ydeOHOTO mpeameTra «AnreOpa W Hadajla MaTeMaTHYECKOTO aHAIIN3ay
otBogutcsa 10 xmacce —4 yaca B Henelo, B 11 kimacce — 4 yaca B HeEIO.

2. Cogep:xanue 00yuyeHust
10 kaacc
Yucja 1 BRIYUCJICHUA

Panmonanbhble uncina.  OOBIKHOBEHHbIE M JIECATUYHbBIE IpoOu,  MPOLEHTHI,
OeckoHeuHble nepuoanyeckue Apoodu. [Ipumenenue Apodeil W MPOLEHTOB AJs PELICHUs
MIPUKJIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACIIEd 3HAHUU U PEaJbHOM )KU3HHU.

JleiicTBuTENbHBIE YKcia. PalMoHanbHble W WMppalMOHANIbHBIE yucia. Apu(MeTHYECKHe
Omnepanuuu C ACUCTBUTEIBHBIMM YHCIaMH. MOIynb JAEHUCTBUTENBHOTO 4YHUCIA MW €r0
cBoiicTBa. [IpuONMKEHHBIE BBIUKUCICHUS, NpPABWIA OKPYIJICHUS, NPUKHUIKA M OLIEHKA
pe3yJibTaTa BBIYHCICHUMN.

Crenenb ¢ nenbIM nokasareineM. bunom Hprorona. Mcmonbp3oBaHue MOAXOISINEH
dbopmbl  3amKMcH  JEHUCTBUTEIBHBIX YHCEN JUIsl pElIeHHs] MPaKTUYEeCKUX 3aJad |
IIPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYpaTbHON CTETICHH M €TO CBOMCTRBA.

CreneHp ¢ palMOHAJbHBIM IOKAa3aTeleM U €€ CBOICTBA, CTENEHb C JIEUCTBUTEIbHBIM
nokazareneM. Jlorapudgm uymcma. CpoiictBa mnorapudma. JleciTHUHBIE U HATypaJbHbBIC
norapu@Msl.

CuHyC, KOCUHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTAHI€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA



ToxnaecTBa M TOXKIECTBEHHbIE IPe0Opa3OBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBbHBIE YpaBHEHUS U ypaBHEHUA-CIIEACTBUA. HepaBeHCTBO, pelieHne HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHUS LEJIbIX M JAPOOHO-PAlMOHAIIBHBIX YpPAaBHEHHH W
HEpPaBEHCTB. MHOIOWJIEHbI OT OJHOM NepeMEeHHOM. JlelleHne MHOTro4YjIeHa Ha MHOIOYJIEH C
octatkoM. Teopema be3y. Muorousnens! ¢ neiasiMu kodgduimenramu. Teopema Buera.

[IpeoOpazoBaHus  YHMCIOBBIX  BBIPD@KECHHMH, COIEpXKAIIMX CTENEHM H  KOPHHU.
HppauronanbHble ypaBHeHHA. OCHOBHBIE METO/Bl PELICHUS MPPALMOHAIbHBIX YPABHEHUM.
Iloka3arenbHble ypaBHEHHsA. OCHOBHBIE METOJbl PEIICHMs IIOKA3ATEJBHBIX YPAaBHEHUHU.
[IpeoOpa3oBanue BeIpaXKEHUH, COAEPKAIINX JTOrapu(MBI.

Jlorapu¢pmuyeckue ypaBHeHHA. OCHOBHBIE METOABl PELIEHUS JIOTapUPMUUECKUX
YPaBHECHMIA. OcHOBHBIE TPUTOHOMETPUYECKHE (bopMyIIbI. IIpeo6pa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUM.

Pemenue TpUroHOMETpUYECKUX YPaBHEHUH.

Pemenne cucrteM NMHENMHBIX ypaBHEHUW. MaTpuiia CHCTEMBl JMHEWHBIX YpPaBHEHHM.
Onpenenutens MaTpuipl 2X2, €ro TE€OMETPUYECKHM CMBICI W CBOWCTBA, BBIYHCIICHUE
€ro 3HA4YEeHWS, [PHUMEHEHUE ONPEACNUTENS Ui PEUNIEHUS CHUCTEMBl JIMHEHWHBIX
ypaBHEHU. PelieHne npukiagHbIX 33Ja4 ¢ MOMOMIbIO CUCTEMBI JIMHEMHBIX YPaBHCHUMU.
HccnenoBanue MOCTPOEHHOM MOJEIM C TIOMOIIBKD MaTpPHUL U ONPEACIUTEIICH.

IlocTpoeHne MaTeMaTH4ECKUX MOJEIEH PEalbHOM CUTyallMd C IOMOIIBI0 YPAaBHEHUU U
HepaBeHCTB. [IpuMeHeHue ypaBHEHHMHM M HEPABEHCTB K PEIICHUI0O MAaTeMaTU4EeCKHUX
3aJa4 M 3334 U3 pa3lIMyHbIX 00JIacTel HaAyKU U pealbHOM KU3HH.

DOyHKUUHA U TPaPuku

OyHkIus, crnocoObl 3amanust (Gynkuuu. B3ammuo oOpatHble (ynkimu. Kommosuius
¢byakuui. ['padux pyHKIIMU. DIeMeHTapHbIE TPeoOpa3zoBaHus rpaPuKOB (PYHKIIHIA,

O6nactp ompeAeneHus UM MHOXKECTBO 3HaueHW ¢ynkumu. Hymm  yHkumm.
[TpomexxyTku 3HaKONIOCTOSTHCTBA. UETHBIC M Heu€THBIC yHKIMH. [leproandeckue QyHKITUH.
[IpoMeXyTKM MOHOTOHHOCTH  (QYHKIMH. MaKCUMyMbI W  MHHHUMYMBI  (DyHKITUH.
HawnGonbmee n HanMeHbIee 3HAYCHUS (YHKITUU HA TIPOMEKYTKE.

Jluneiinas,  KBaApaTuUyHas W JAPOOHO-JIMHEHHass  (QYHKIUH. DJIEMEHTApHOE
WCCJICIOBAaHUE | MOCTPOCHHE UX TPAPHUKOB.

Crenennass GyHKIMS C HaTypaJIbHBIM W IIeJbIM TokasareneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa ¥ rpaduK KOpHS N-0il cTeneHn Kak (GYyHKIMU OOpaTHOW CTENEHU C HATYpalbHBIM
MOKAa3aTelIeM.

[lokazatenbHass wu  jnorapudmudeckas GyHKIMA, WX CBOHWCTBA U  rpaduKH.
Hcnonp3oBanne rpadukoB GYHKIUN IS pEIICHUS] ypPaBHEHUH.

Tpuronomerpudeckas OKPYKHOCTb, OMPEACICHUE TPUTOHOMETPUUYECKUX  (YHKIIUN
YHUCIIOBOTO aprymeHTa. DYHKIIMOHANBHBIE 3aBHCHMOCTH B peajbHBIX IMpoIeccax u
sSBICHUAX. ['paduku pealbHbIX 3aBUCUMOCTEH.

Hauajna maTeMaTH4yecKoro aHaju3a

[TocnenoBareabHOCTH, CIOCOOBI 3a/1aHus MOCIEI0BATENIbHOCTEW. MeTo1 MaTeMaTH4ecKon
UHAYKIMY. MOHOTOHHBIE U OIPAHMYEHHBIE TIOCIEA0BATENBHOCTU. VICTOpHST BOZHUKHOBEHUS
MaTEMAaTUYECKOr0 aHalIM3a KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckas UM reoMeTpUyeckas  mporpeccud. beckoHeyHO  yObIBarolas
reoMeTpuyYecKas Mporpeccusl. Cymma OECKOHEYHO yObIBaroen
r€OMETPUYECKON Iporpeccuu. JINHEMHBIM W 3KCIIOHEHIMAIBHBIM pocT. Ywuemo .



dopMyisia CI0XHBIX IPOLEHTOB. lcnonap30BaHME NPOrpeccuy [Uisl PEUICHMs] peabHBIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

HenpepriBabie (yHKIMU W ux cBoiictBa. Touku paspeiBa. ACHUMITOTHI T'padUKOB
¢dbynkmuii. CBoiicTBa PyHKIMN HEPEPHIBHBIX HAa OTpe3Ke. MeTo ] MHTEPBAJIOB sl PEeIICHUs
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKIU JJIs peleHus 3a1ad.

[lepBass u BTOpas mpousBojaHble (QyHKIUH. OnpenereHne, TEOMETPUUYECKUN U
(bu3nyecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy (yHKIHH.

[IpousBogHble 3neMeHTapHbIX  (QyHKuuid. IlpomsBogHass cymMmbl, IIPOU3BENEHUA,
YaCTHOTO Y KOMIO3ULIMHU (QYHKIUI.

MHoKecTBa H JIOTUKA

MHO€eCTBO, onepaluy HaJl MHOXECTBAMHM U UX CBOMCTBA. Jnarpammsl Ditnepa—BeHHa.
[IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O armapara sl ONMCAHUs PEaJbHBIX IPOIIECCOB
W SIBICHUH, MPU PELICHUHU 3a7ad U3 APYruX yu4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO  MAaTeMaTHYECKOro  OOBEKTa,  CJEACTBUE,
JI0KAa3aTeNbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 kaace
Yuciaa v BLIYUCJICHUSA

Harypanbupie u wnenble yucna. lIpruMeHeHHe NPU3HAKOB JAEIMMOCTH LEJbIX YHCEN,
HanOobImi o0t nenurens (mamee — HOJ]) n Hammenbmiee oOmiee kpaTHoe (manee —
HOK), octaTtkoB o Moy, anroput™ma EBkiuaa uist pelieHus 3a/1a4 B LeJIbIX YHCIIaX.

Kommnekcubie uyucna. AnreOpawueckass HW TpPUTOHOMETpUYECKas (OPMBI  3alUCU
KOMIUIEKCHOTO 4Hucia. ApudMeTHyeckue omnepanud ¢ KOMIUIEKCHBIMH — YHUCJIAMHU.
N3o0pakeHre KOMIUIEKCHBIX 4YHCEI Ha KOOpJAWHATHOM Imiockoctu. Popmyna Myaspa.
Kopnu n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHMEe KOMIUIEKCHBIX YMCEN JJIs
pelieHus PU3NUECKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUA U HEPABEHCTBA

CucrtemMa W COBOKYNHOCTh YPaBHEHHW UM HEPABEHCTB. PaBHOCUJIbHBIE CHUCTEMBI U
cucTeMbI-cieqicTBusl. PaBHOCHIbHBIE HepaBeHCTBA. OTOOp KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHUU c IIOMOIIIBIO TPUTOHOMETPUUECKOU OKPYKHOCTH. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI pEIICHUS TOKa3aTeIbHBIX W JIOTApU(PMUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS] UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE ~ METOJBl  PEIICHHS] CUCTEM W  COBOKYNHOCTEH  palMOHAIbHBIX,
HppalnoHaIbHBIX, TOKA3aTEIbHbBIX U JIOTApU(PMUUECKUX YPABHCHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaAMH.

[IpuMeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3ajad
U 3a/a4 M3 Pa3IMYHBIX 00JacTeil HayKu W pealbHOU KU3HHU, UHTEPIIPETAIUS MOJTYYSHHBIX
PE3yIAbTaTOB.

DyHKUNM U TPapuku

I'papux  xommoszuruu ¢yHkuid. ['eomerpudyeckue 00pa3bi YpaBHEHHUN U



HEpaBEHCTB Ha KOOPAUHATHOU INIOCKOCTH. TpuroHomerpuueckue GyHKIUH, UX CBOMCTBA U
rpaduku.

['padmueckne MeTONbI peElICHUS YpaBHEHUW H HepaBeHCTB. ['paduueckne MeTOIbI
peleHns 3a1ad ¢ napameTpamu.

Ucnonp3oBanne  rpaduxoB  QyHKOMA ~ JUII  WCCIENOBAHUS  TMPOIECCOB |
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT MIPHU PEIICHUN 337a4 U3 IPYruX y4eOHBIX MPEIMETOB U
PEATBHOM KU3HU.

Hayana mareMaTH4eCcKOro aHajm3a

[IpumeHnenue mNPOU3BOJHOM K  HcclaeAoBaHUI0 (GYHKUMA HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxzaeHue HauOOJbIIET0 W HAWUMEHBIIETO 3HAYEHUW HENpPEepbIBHOU
GyHKIMM HAa OTPE3KE.

[IpumeHeHue NPOU3BOAHOW HJIi HAXOXKICHHUS HAWIYYIIEro PEIICHHS B MIPUKIAJAHBIX
3ajlayax, Uil ONpEJENIeHHs] CKOPOCTH M YCKOPEHHs IMpoliecca, 3aAaHHOro (GopMysnol Wiv
rpaguKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. [lepBo0oOpa3Hbie 3IeMEHTaApPHBIX
¢yakuuii. [TpaBuna Hax0X1eHU TEPBOOOPA3HBIX.

WNHurerpan. I'eoMeTpuyecKuil CMbICI MHTETpaia. BerauciaeHne onpeaenéHHoro HHTerpaia
o ¢popmyne Hprotona-JIeliOnuna.

[IpumeHeHue wuHTErpasia JUIsl HAXOXKIEHUS IUIoUlafed IUIOCKUX (QUryp u o0bEMOB
reOMETPUYECKHUX TEII.

[Tpumepsr peLIeHU muddepeHmarbHbIX YPaBHECHUMU. Maremarnueckoe
MOJIETTUPOBAaHUE PEATbHBIX MPOIIECCOB € OMOIIbIO TU(DPepeHINaTIbHBIX YPaBHEHUH.

3. IlmanupyeMble pe3yabTaTbl 0CBOCHUS NPOrpaMMbl JINYHOCTHBIE Pe3yJIbTAThI

1) rpaIaHCKOro BOCIIUTAHMS:

c()OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU  OOy4YaroIIerocsi KaK AakKTUBHOTO H
OTBETCTBEHHOI0 4JIEHA POCCUHCKOTO OOIIEeCTBA, NPEICTAaBICHHE O MaTeMaTU4EeCKUX
OCHOBax (G YHKIMOHUPOBAHUS Pa3IMYHBIX  CTPYKTYD, SABJICHUH, npoueayp
rpakIaHCKOro o0ImecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUE B3aMMOJCHCTBOBATH
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIMSIMU U HA3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh  POCCHUMCKOM  TPaXJAHCKOW  HMACHTUYHOCTH,  YBAKEHHS K
MpOUUJIOMY M HACTOAIIEMY POCCUHMCKOM MATEMATHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHUSAM POCCUMCKMX MATEMAaTHKOB W POCCUMCKOM MaTEMAaTHYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ITHX JOCTIKCHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE  JyXOBHBIX [EHHOCTEH  pPOCCHUHCKOro  Hapomaa, Cc(HOPMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, OTHYECKOTO TIIOBEACHHS, CBS3aHHOIO C  IMPAKTHYCCKUM
MPUMEHEHHEM JIOCTH)KEHHIH HAYKH M JEATCILHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIa/a
B MIOCTPOCHKE YCTONYMUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE  OTHOLIEHWE K  MHPY, BKJIOYAass  ICTETHUKY  MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHIeHUH, pacCyKIEeHUH, BOCIPUUMUYUBOCTh K



MaTeMaTHYeCKUM acleKTaM pPa3JIMYHbIX BHIOB HCKYCCTBA,
5) pu3nmyecKkoro BOCMUTAHUSI:

chOpPMUPOBAHHOCTh YMEHHUSA NPUMEHATH MaTEeMAaTUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0e30macHOro o0pa3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
30pOBBIO  (370pOBOE THTaHWE, COANAHCHPOBAHHBIH PEXKHUM 3aHATHH W OT/BIXA,
perynsipHass (u3nuUecKass aKTUBHOCTB), (H3MUYECKOE COBEPIICHCTBOBAHUE TPHU 3aHSITHSIX
CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTHIO;

6) TPyI0BOI0 BOCIIMTAHHSA:

TOTOBHOCTh K TpYyAy, OCO3HAHHE IIEHHOCTU TPYIOJIOOHs, HHTEpEC K Pa3IUYHbIM
chepam mnpodecCHOHAIILHONW  JESATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPUWIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymed npodeccun u
pear30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUJIaHbI, TOTOBHOCTb M  CIIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUI0O W CAaMOOOpPAa30BaHUI0 HA MPOTSHKEHHM BCEM KU3HHU,
TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B PEHICHUU MPAKTUYECKUX 3aJady MaTeMaTH4eCKOn
HaIpaBJIEHHOCTH;

7) 3KOJIOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOW KYyJIbTYphl, TOHHUMAaHUE BIUSHUSA COIHAIBHO-
HPKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHUE MPUPOJHOM ©  COLIMAIBHOW  CpEbl,
OCO3HaHWE  TJOOATBHOTO  XapakTepa »JKOJOTHYECKUX MpoOJieM, OpUeHTalus Ha
MpUMEHEHNE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajad B 00JacTH OKpyXKarolien
Cpenbl, IUIAHUPOBAHUWE TIOCTYIKOB M OIIEHKA WX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKalOIlIeH CPeJIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTb MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOINECTBEHHON TMPAaKTUKH, TMOHUMAHME MAaTeMaTHYECKOW HAyKHh Kak
chepbl 4eTOBEYECKOM ACATEIBHOCTH, 3TAOB €€ Pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHS
IUBWIN3AIMKM, OBJAJECHUE S3bIKOM MATEMaTUKHM W MAaTeMaTUYECKOM KYJIbTypOHl Kak
CpPEeACTBOM MTO3HAHUS MHUpa, TOTOBHOCTH OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEI0OBATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIHO U B TPYIIIE.

MeTanpeaMeTHbIe pe3yJbTAThI

Ilo3HaBaTeqbHBIC YHHMBepcajibHble Y4eOHble eiictBusi ba3oBble Jioruveckue
NEeUCTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUN, OTHOLICHUM MeXAy MOHATUAMH, (GOPMYIUPOBATH OIpPEACNICHUS TMOHATHIM,
YCTaHABJIMBATh CYUIECTBEHHBIN MpU3HAK KiIacCU(UKAUMU, OCHOBAaHUSA JUIsi 000OIIEHUS U
CpPaBHEHMS, KPUTEPUU MTPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh M MPeOOpPa30BbIBaTh CYXIACHHUS: YTBEPAUTEIIbHBIE U
OTpHLaTENbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIAATD MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTUBOPEYHUS B
(dakrax, JaHHBIX, HAOMIOJEHUSIX U YTBEP)KICHUSX, IpejiaraTb KPpUTEPUH ISl BBISABIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH; N€aTh  BBIBOABI  C  HCIIOJIB30BAHHEM  3aKOHOB
JOTUKH, JEAYKTUBHBIX W  HWHIYKTHUBHBIX

YMO3AKIOYEHNH, YMO3AKIIOUECHHUN 110 aHAJIOTHH;



MPOBOJIUTh  CAMOCTOSATEJIbHO  JOKAa3aTeIbCTBA  MATEMaTHYECKUX  YTBEPKICHUU
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAMBATh AapryMEHTAlMIO, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOJBI;

BBIOMpaTh CHOCOO pelieHus y4eOHoW 3amaun  (CpaBHHBATh HECKOJBKO BapHAHTOB
peuieHusi, BbIOMpaTh HanOoJee MOAXOIAIIUNA € YYETOM CaMOCTOSITEILHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBnle ucciienoBarejbckue 1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJENOBAaTEIbCKUA  HMHCTPYMEHT  IO3HaHWS,
(dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIHE NPOTUBOpEUHEe, MpPOOJIEeMy, YCTaHABIMBAThH
HUCKOMOE U JaHHOe, (OpMUPOBaATh TMIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

MPOBOJAUTh CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCIEJOBAaHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTE  MaTeMaTH4ecKOoro  oOBEeKTa,  SBJICHHs,  Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]y 00bEKTaMHU, IBICHUSMHU, IPOIECCAMH;

CaMOCTOSITENILHO  (hOPMYJIMPOBAThH 0o0o0mIeHus U BBIBOJBI T10

pe3yibrataM  MPOBEAEHHOIO HAOJIIOICHNUA, UCCJIEI0BAHU,
OIICHUBATh JIOCTOBEPHOCTh TMOJYYEHHBIX pE3yJIbTAaTOB, BBIBOJOB U 00OOIICHUMN;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHUE  IMpollecca, a  TakkKe  BBIJBUTATh
MPENOI0KEHUSI O €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c ungopmanmei:

BBISBJIATH Je(DUIUTH MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX Jii OTBETa Ha BONPOC U
JUIsL PELICHUs 3a/1a4H;

BbIOMpaTh MHGOPMALMIO M3 HMCTOYHUKOB  PAa3IMYHBIX THUIOB, aHAJIW3UPOBATH,
CUCTEMATU3UpPOBaTh M MHTEPNPETUPOBATH HHPOPMALMIO PANIUYHBIX BHUAOB U (GopM
IIPECTABIICHHUS;

CTPYKTYpUpOBaTh  HH(pOpManuio, MNpeACTaBIsATH €€ B pa3iIUuHbIX  (popMmax,
WJUTIOCTPUPOBATH TpadUyECcKH;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMH TIO CaMOCTOATEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHBIE el CTBUA

Oo0menue:

BOCIPUHUMATh U (POPMYITUPOBATH CYXJEHHS B COOTBETCTBUU C YCIOBHSIMH U IENISIMU
OOIIeHHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHUCbMEHHBIX
TEKCTaX, JlaBaTh IMOSICHEHHA IO XOAY pEIICHHUs 3aJayd, KOMMEHTHPOBATh MOJIyUYEHHBIH
pe3yJbTar;

B XOJIe¢ OOCYXKIEHHsI 3a/aBaTh BOIPOCHI IO CYLIECTBY 0OCYXKIaeMON TeMbl, MPOOJIEMBI,
pelaeMoii 3a1auu, BRICKa3bIBaTh HJICH, HAIlEJICHHBIC HA TIOUCK PEUICHHsI, COMTOCTABISTH CBOH
CYXJCHHUS C CYKICHHSIMH IPyrUX YYacCTHMKOB JHaliora, OOHapyXuBaTh pa3inuue u
CXOJICTBO TO3MLMH, B KOppekTHOM (opme QopmynupoBaTh pas3HOTIAcHs, CBOU
BO3PAXKCHHUS;

NpPEACTaBIATh  PE3YJbTaThl pPelleHHs 3aJadyd, HSKCIEepPUMEHTa, UCCIEOBaHUS,
MPOEKTa, CAMOCTOSITENbHO  BbIOMpaTh ¢opMar BBICTYIUIGHHS ¢  y4€TOoM  3ajad
Npe3eHTAllMd W OCOOEHHOCTEW ayJquTOpUH.

PeryasiTuBHbIe YHUBEpcaabHble yueOHbIe JeiicTBUsi CaMoopranu3anms:

COCTaBJIATh IUIAH, QJITOPUTM PEUICHHUS 3aJayd, BBIOMPATH CIOCOO pELICHHS C Y4ETOM



UMEIOIIUXCSI  PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHUpOBaTbh U
KOPPEKTUPOBATh BAapHAHTHI PELICHHI C y4ETOM HOBOHM MH(OpMAIIUU.
CaMOKOHTPOJIb, 3MOUMOHAJIbHBII HHTE/UIEKT:

BIAJCTh HAaBBIKAMHU TIIO3HABATEIHHOW pPEIICKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM W  MBICIUTENBHBIX MPOILIECCOB, HX PE3yJbTAaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3yabTara pelieHrus MaTeMaTUueCcKoM 3a1auu;

NPEeABUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HHUKHYTh IPU PEIICHUH 3aJa4H, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJIEHHBIX
OImMOO0K, BBISIBICHHBIX TPYIHOCTECH;

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBUSIM, OOBSCHITH TNPUYUHBI
JOCTHKEHUST WJIM HEJOCTHKEHUS PE3YJIhTaTOB JESITEIBHOCTH, HAXOJAUTh OIIMOKY, JaBaTh
OIICHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHAaS 1eITEJIbHOCTh:

MOHWMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUAYATHLHON pabOTHI
Mpu  pelieHnH YYeOHBIX  3a7ad, NPUHUMATh IIIb COBMECTHOW  JCSATEIBHOCTH,
IJJAHUPOBATh ~ OPTaHM3AIlMI0  COBMECTHOM  pabOThI, pacmpenensaTb BHABI  paldoT,
JIOTOBApUBATHLCA, 0OCYXKJIaTh MPOIIECC U PE3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIOJIEH;

y4acTBOBAaTh B IPYIIOBBIX ¢GopMax padboThl (0OCYkIeHUsS, OOMEH MHEHHH, «MO3TOBbIC
HITYPMBD» M HWHBIC), BBIMOJHATH CBOK YacTh PaOOTHl M KOOPIAWHUPOBATH CBOU JICHCTBHS C
JIPYTUMHU 4JeHaMU KOMaHJbI, OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOMIMHA MPOIYKT IO
KpUTEpusiM, COPMYITHPOBAHHBIM YYACTHUKAMU B3aMOICHCTBHSI.

IIpeameTHble pe3yabTaThl

K konmy oOyuenuss B 10 kjacce oOydaromuiicss MOTYyYUT CIEAYIOMIME IPEeIMETHBIC
pe3yapTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl yuyeOHOTO Kypca «Anredpa u
Havasia MaTeMaTUYECKOTO aHAIH3a.

Yuciia v BBIYMCICHUA:

cBOOOIHO ONIEpUPOBATH MMOHSITUSIMU. palMOHAILHOE YHCIIO, OeckoHeUYHas
nepuoauyeckas JIpoOb, MPOIEHTHI, HpPpalMOHATBLHOE YHCJIO, MHOXECTBA PallMOHAIBHBIX
YU JIEUCTBUTEIBHBIX YMCEJ, MOIYJb ACUCTBUTEIBHOIO YUCIIA,

IMPUMEHATh JpOOM M TMPOICHTHI I peImIeHHUs MPHUKIAIHBIX 3aJa9 U3 Pa3IuIHBIX
OTpacJiel 3HaHUM U PEaIbHOM KU3HH;

MPUMEHSTh NPUOMMKEHHBIE BBIYUCIICHMS, MpaBUJa OKPYIJICHUS, TPUKUAKY U OILECHKY
pe3yJibTaTa BbIYUCICHUMY;

CBOOOJHO ONEPUPOBATH IOHATHEM. CTEIEHb C IEJIBIM II0Ka3aTelIeM, HMCIOJIb30BaTh
MOAXOAIIYI0 (DOPMY 3aMUCH ACHCTBUTEIIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a7ad U
MPEJICTaBICHUS JAHHBIX;

CBOOO/JHO OINEpUpPOBATh MOHATHEM: apUPMETHUYECKUM KOPEHb HATypajlbHON CTENEHHU,
CBOOO/THO ONEPUPOBATH MOHSATUEM: CTEIIEHb C PAllMOHAJIBHBIM MOKa3aTelieM;

CBOOO/JIHO OMNEpUpPOBATh MOHATUAMH. JIorapudM UHCIIA, JCCATUYHBIE W HATypaJibHbIC
Jorapu(Mbl; CBOOOJHO ONEPUPOBATH MOHATHUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'E€HC
YUCJIOBOTO apryMEHTa; ONEPUPOBATH TMOHITUAMHU: APKCHUHYC, APKKOCHMHYC M apKTaHTEHC
YHCIJIOBOTO apryMEHTA.



YpaBHeHUA U HEPABEHCTBA:

cBOOOZIHO  OMEPUPOBATH MOHATUSIMHU: TOXJIECTBO,  yYpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS I YPaBHEHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jMYHBIE METOMABI PEUICHHS PAlMOHAIBHBIX U APOOHO-pallMOHAIBHBIX
YPaBHEHH, MPUMEHSATHh METOJ HHTEPBAJIOB JJI PEIICHHSI HEPABEHCTB;

CBOOOJHO OIEpPHPOBATh MOHSATHUSAMHU. MHOTOUYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIECH
C LenbIMu K03 PuIMeHTaMu, KOPHH MHOTOYJIEHA, NPUMEHATH JEJICHHE MHOTOWICHA Ha
MHOTOWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera niis pemenus 3anay;

CBOOOZIHO ONEpUPOBATH TOHATUSAMHU. CHUCTEMA JIMHEMHBIX ypaBHEHUM, MAaTpHULA,
ONpEACTUTENb MaTPULIBI 2 X 2 W €ro reOMETPUYECKHH CMBICI, HMCIOJIb30BaTh CBOMCTBA
omnpeAenuTess 2 X 2 Ui BBIYUCIEHUS €ro 3HA4YE€HMs, HNPUMEHATb ONPEIEIUTENN IS
pELICHUS] CHUCTEMBl JIMHEHHBIX YPAaBHEHUH, MOJEIUPOBATh pEajbHbIE CUTyallUH C
IIOMOIIBI0  CUCTEMBI JIMHEWHBIX YPAaBHEHMI, MCCIEI0BATh IOCTPOEHHBIE MOJEIH C
MTOMOUIBIO MaTPUI] U OTIPEAETIUTENEH, HHTEPIIPETUPOBATD MTOTYYECHHBINA PE3YJIbTAaT;

UCII0JIb30BaTh CBOMCTBA ACMCTBUIl C KOPHAMH JIJIsl IPEOOPA30BAaHUS BEIPAKECHUI;

BBINIOJIHATh ~ MPEOoOpa30BAHUA YHUCIOBBIX  BBIPAKEHUW, COAEpPXKAIIUX CTEHNEHU C
PalMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh ~ CBOMCTBA  JIOTapu(MOB JUIsi  MpPeoOpa3oBaHUs  JIOrapu(PMUUECKUX
BBIPOKEHUI; CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALMOHAIBHBIE, [TOKa3aTelIbHbIE
U JIorapu(MUYECKUE YpaBHEHUS, HAXOAWTh HX PEIICHHS C IOMOIIbI0 PAaBHOCUIBHBIX
IIEPEXOJ0B WM OCYILECTBIISASI IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpPUTrOHOMETpUYeckue (opMmynbl Ui  HpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHHI;

CBOOOZIHO OINEpPUPOBaTh IOHSATHEM. TPUTOHOMETPUUECKOE YypaBHEHUE, INPUMEHSATh
HeoOxoauMble (YOPMYJIbI ISl pELIEHUs OCHOBHBIX TUIIOB TPUTOHOMETPUUECKHUX YpaBHEHUM;

MOJIETIMPOBaTh pEaJbHbIE CHUTyallUd Ha S3bIKE€ anreOpbl, COCTABISATH BBIPAXKEHUS,
YPAaBHEHHsI, HEPABEHCTBA IO YCJIOBUIO 3aJadyH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM anmnapara anreOpsl.

DOyHkuMu ¥ rpapuku:

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: (QPYHKIUSA, CHOCOOBI 3a1aHusl (YHKIHMH, B3aHUMHO
oOpaTHble (QYHKUIUHU, KOMOO3UIMS QyHKIMMA, TpaduK (QYHKIMHU, BBHITOIHITH AJIEMEHTapHbIE
npeoOpa3zoBaHus rpauKoB (PYHKIIHIA;

CBOOOJIHO ONEpPUPOBATH MOHATUAMU: OOJIACTH OMPEICIICHUS U MHOXECTBO 3HAUYCHUH
byHKINUY, HYTU QYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMU. UYETHBIE W HEUETHbIE (DYHKUUHU, MEPUOTUYECKUE
GyHKIMH, TPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl U MHUHHUMYMBI (DYHKIIHH,
HauOoJIbIlIee ¥ HANMEHbIIIee 3HaAUCHUE (DYHKIIMHA HA TPOMEKYTKE;

CBOOOZHO OIEpUPOBaTh TMOHATHSAMH. CTENEHHas (QYHKIHUS C HaTypaldbHBIM U LEJIBIM
nokasaresieM, rpauk cTeneHHOM QYHKIUMU C HATypajJbHBIM U LEJIbIM TOKa3aTeseM,
rpaguk KOpHS N-Oii cTemeHu Kak (YHKUUA OOpaTHOW CTENeHH C HaTypaJbHbIM
[IOKa3aTeJIeM;

ONEpUpPOBaTh NOHATUSAMU: JIMHEWHas, KBaJpaTU4Has W JPOOHO-IMHEWHas (QYyHKLIMH,
BBINOJIHATD JIEMEHTApPHOE MCCIIE0BAHUE U TIOCTPOEHHUE UX IPa(UKOB;

CBOOO/IHO ONEpUPOBaTh NOHATUSAMU: IOKa3aTelbHas U Jiorapupmuyeckas (QyHKIUH, UX
CBOMCTBA U rpauKH, UCMOIb30BATh UX TPapUKU AJIS PELICHUS YPABHEHMUI];

CBOOOZHO OMNEpPUPOBATH MOHATUSIMHU: TPUTOHOMETPHUECKAST OKPY)KHOCTh, OINpEJEIICHUE
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;



UCIOJIb30BaTh I'pa@uku (GYHKIUN [J MCCIENOBAaHUS MPOILIECCOB M 3aBUCHUMOCTEH MpH
pemieHnn 3a7ad W3 JPYruX y4eOHBIX MPEIMETOB W pPealbHOM JKW3HU, BBIPAXKAThH
dbopmynIamMu 3aBUCUMOCTH MEXIY BETUINHAMU,

Hauana MaTeMaTH4ecKoOro anajamusa:

CBOOOJHO OIEpPHPOBATh MOHATHAMH: apupMeTHUYecKass U TeOMEeTpHUecKas IMpOorpeccus,
OeCKOHEYHO yObIBaloIasi TeoMEeTpUYecKasi MPOTPeccHsi, JTUHEHHBIH W SKCIOHEHIIUAIbHBIN
poct, (opmyna CI0XHBIX IPOLIEHTOB, UMETh NPECTABIECHUE O KOHCTAHTE;

MCII0JIb30BATh IPOTPECCUN JJI PEUICHUS PEAJIBHBIX 3a/1a4 IIPUKJIAAHOTO XapaKTepa,;

CBOOOZIHO  ONEpUpOBaTh MOHATUAMM:  IOCIEAOBATEIBHOCTh,  CIIOCOOBI  3aJaHUs
[IOCJIEJOBATENBHOCTEH, MOHOTOHHBIE WM OIPAHWYEHHBIE IIOCIEAOBATEIILHOCTH, ITOHUMATh
OCHOBBI 3apOKJICHUSI MaTEMaTHMYECKOTO aHajIn3a Kak aHann3a OECKOHEYHO MaJIbIX;

CBOOO/IHO ONEpUpPOBaTh MOHATUSMHU: HENpPEpPbIBHbIE (PYHKIIMH, TOUKHU pa3pbiBa rpaduxa
(yHKUIMHU, aCUMIOTOTHI Tpaduka QyHKIUY,

CBOOOJHO OINEpUpoBaTh NOHATHEM: (YHKLHS, HENpPEphIBHAS Ha OTpPE3KE, MPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA ISl peLIESHUs 3a]1ay;

CBOOOJHO ONEpHUPOBATh MOHATUSAMM: TIepBasg MW BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacareinpHas K rpaduky QyHkuuy,

BBIUMCIIATH NPOU3BOJAHBIE CYMMBI, IPOU3BEIACHHs, YaCTHOTO M KOMIIO3ULIHM JBYX
(GyHKUUH, 3HATH IPOU3BOAHBIC AIIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh FEOMETPUUECKUN U (PU3NYECKUN CMBICI MIPOU3BOJHON AJIsl pElICHUs 3a/ad.
MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATHIMH: MHOXECTBO, ONlEpalK HaJl MHOXECTBaAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar [yl ONMCAaHKs PEalbHBIX MPOLIECCOB
U SIBJIGHUH, TP PELICHUH 3a/a4 U3 APYTUX Y4eOHbIX IPEIMETOB;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU. ONpEIEICHUE, TEOpeMa, YpaBHEHME-CIIE/ICTBUE,
CBOMCTBO MAaTeMaTHYE€CKOr0 OOBEKTa, J0Ka3aTelIbCTBO, PABHOCUJIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K konmy oOyuenus B 11 kiacce oOydarommuiicss MOJYYUT CHEAYIOLIUME MPEIMETHBIE
pe3ynbTaThl MO OTHAEIBHBIM TeMaM paboyell mporpaMmMbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTU4eCKOro aHAIU3a:

Yuciaa 1 BbIYUCICHUA:

CBOOOJHO OINEPUPOBATH TMOHATHUSMH. HATYpaJIbHOE U II€JI0€ YHCJIO, MHOXECTBa
HaTypaJbHbIX U LIEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU AEIUMOCTH 1enbix uncen, HOJ u
HOK natypasibHBIX 4KcCen AJis PEMICHU 3a/1a4, IPUMEHATh aropuT™M EBKiNaa;

CBOOOJTHO OIEPUPOBATh TOHATHEM OCTAaTKa IO MOJYJI0, 3alUChIBaTh HATypajIbHBIC
YUCa B PA3JUYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO  OMEpPUpPOBATh  MOHATHSIMHU.  KOMIUIGKCHOE  YHUCJIO U MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, MPEeJCTaBlIATh KOMIUIEKCHbIE 4YHciIa B aiareOpanyeckol u
TPUTOHOMETPUYECKOH  (opMe, BBIMONHATH apu(PMETHUECKUE Olepauud C HUMH U
M300paXkaTh HA KOOPJMHATHOMN MJIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:

CBOOOMIHO  OMEpUpOBaTh  TOHATUSAMHU.  HpPpAlMOHANBHBIC,  TOKA3aTeNbHBIE U
JorapuMUUECKHEe HEPaBEHCTBA, HAXOAHWTh WX PEIICHUS C TIOMOIIBIO PABHOCHIBHBIX
NEPEXOI0B;



OCYILECTBIISATh OTOOP KOPHEH NP pPELIEHUH TPUTOHOMETPUUECKOTIO YPAaBHEHUS;

CBOOOZHO OIEpPUpPOBATh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH
HeoOxouMbIe (YOPMYIIBI JIJIsl pEIICHNUS OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOZHO OMEpPUPOBaTH TOHATUSIMU: CHUCTEMa M COBOKYHOCTh ypaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CHCTEMBI M  CUCTEMBI-CICIACTBHS, HAXOAUTh PEIICHUS
CUCTEMBl M  COBOKYIIHOCTEH pAaUMOHAJIBHBIX, HMPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarkb palMoHaNbHbIE, HPPALUOHAIIBHBIEC, IOKA3aTENIbHbIE, JIOTApU(PMUUECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPKAILME MOAYJIN U IIapaMeTphl;

NPUMEHATh TpapuyecKue METOAbl ISl pEUIeHWs YpaBHEHMM U HEPaBEHCTB, a
TaKKe 3a7a4 C IapamMeTpaMy;

MOJICIUPOBaTh pEaJbHbIE CUTYAallUH Ha S3bIKE€ anreOpbl, COCTABIISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIENOBATh IOCTPOCHHBIE
MOJICJIA C MCHOJB30BAHUEM aIlllapaTta anreOpbl, MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yibTar.

DOyHKUMU ¥ rpapuKu:

CTpOUTh TpaUKH KOMIIO3MLIMHA (YHKIUNA C IMOMOIIBIO AJIEMEHTAPHOIO HCCIEIOBAaHUS
U CBOWMCTB KOMIO3UIIMH JIBYX (PYHKIUH;

CTPOUTh TE€OMETpUYECKHME o00pa3bl YpaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH; CBOOOJHO ONEPUPOBATH MOHATUAMU: TPA(QUKU TPUTOHOMETPUUECKUX (PYHKIIHUIA;
OPUMEHATh (QYHKIUH JIJIs1 MOJEJIMPOBAHUS U UCCIIEOBAHMSI PEAJIbHBIX MTPOLIECCOB.

Hayana mareMaTH4ecKOro aHajmsa:

UCIOJb30BaTh MPOU3BOJHYIO JJsi HCCIAEAOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI; HAXOJIUTh HAUOOJbIlIEe U HAaUMEHbIlIEEe 3HAUCHUS (DYHKIMU HENPEPHIBHOW Ha
OTpE3Ke;

WCII0JIB30BaTh NMPOU3BOJHYIO JUIS HAXOXACHUS HAWIYYILErO PELICHHs B NMPUKIAIHBIX, B
TOM 4YHUCJE COLMAIbHO-DKOHOMMYECKHMX, 3a7adax, [JIsi ONpElNeJ€HUsT CKOPOCTH U
YCKOpEHHsI Tpoliecca, 3aJaHHOTo (OopMysIoi uiu rpadukoMm;

CBOOOJHO  ONEPHUPOBATH NOHATHIMU: EPBOOOpA3HAA, onpeaenEHHbINA UHTErpa,
HaXOJIUTh MEPBOOOPA3HBIE AJEMEHTAPHbIX (DYHKIMIA M BBIYUCIATH UHTErpai mno Gopmyne
Herotona-Jleiibnuna,

HAXOJIUTh TUIOLIAAM TIOCKUX QUTYP U 00BEMBI TEJ C MOMOUIBIO MHTErpana;

UMETh  MPEJCTAaBICHUE O MAaTEMAaTUYECKOMMO/JICIMPOBAHUMHA TPUMEPE COCTABICHUS
muddepeHmanbHbIX YPaBHCHUIA;

pelaTh MpHUKIaJHbIe 3a7a4ul, B TOM YHUCJIE COLUATbHO-IKOHOMUYECKOTO U (PU3UUECKOrO
XapakTepa, CPeACTBAMU MATEMAaTUYECKOTO aHAIH3A.

TEMATHYECKOE IINTAHUPOBAHHUE
10 kaacc (2023-2024 y4edHblii rom)

KonuuecTBo yacoB DIeKTPOHHBIE
Ne Tema ypoxa Kourpons ~ Ilpaktnue  UHQPPOBEHIE
m/m Bcero  Hble CKHE oOpasoBarenbHbIC

paboThI paboThl pecypceel
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MHO0XeCTBO ACHCTBUTECILHBIX
yrcea. MHOTO4YIeHBI.
PanmonanpHbie ypaBHEHUS U
HepaBeHCcTBa. CHCTEMBI
JIMHEUHBIX YPaBHEHUM
DyHKIUY U TpaduKy.
Crenennas QyHKIHS C
LIEJIBIM ITOKa3aTeIeM
Apudmernueckuit KopeHs N-
Ol CTEICHH.
HppaunoHanbHble
ypaBHEHUS

[TokazarenbHas QyHKIUS.
Iloka3arenbHbIe

ypaBHCHHUS
Jlorapudmuueckas ¢yHKIuS.
Jlorapumuyeckue
ypaBHCHHUS

Tpuronomerpuueck ue
BBIPAKCHUS U yPABHEHUS

IlocnenoBaTeabLHOCT U U
MPOTPECCHH

HenpepriBHble QyHKIMH.
IIpousBonnas

[ToBTOpeHue, 06001ICHNHE,
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11 kmacc (2024-2025 y4ueoHbIii T01)

Ne
/o

Tema ypoka

HUccaenosanue
byHkuni ¢

MOMOIIBIO IPOU3BOTHOM

[TepBooOpa3Has u
MHTETrpal

I'padpuxu
TPUTOHOMETPHUYCCKU
X (yHKIHH.
TpHUroHOMETpHUYECK
Ue HepaBEHCTBA

HppaunoHanbHble,
IIOKa3aTeJIbHbIE U
norapupMuyecKue
HEPaBEHCTBA

KommnekcHbie
qucia

Harypanbnbie u
L[EJIbIE YHCIIa

Cucremsbl
paIoOHATbHBIX,
UppaIoOHaTbHBIX
MMOKa3aTeIbHBIX U
JorapupMUYECKUX
YpaBHEHHI

3amgauu ¢
napaMeTpamu

IToBTOpEHHE,
00o01enue,
cucTeMaTu3alus
3HAHUU

OBIIEE KOJIMYECTBO

YACOB 10
I[TPOTPAMME

KonnuecTtBO yacoB

Beero Kontpouns
HBIC
paboThl
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