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MNOSICHUTEJIbHAS 3ATITMCKA

VueGublii Kype «Asrebpa M Hayaja MaTeMaTHYecKoro aHaansay SIBJISIETCS
OJHMM W3 Hambolslee 3HAUMMBIX B IpOrpamMme CpeIHEro obmiero obpasoBaHus,
[1OCKOJIBKY, C OJJHOW CTODOHBI, OH OOECreuMBACT WHCTPYMEHTATBHYIO Ga3y ans
M3yueHHs BCEX eCTeCTBEHHO-HAyYHBIX KypcOB, a € ApyTroii cTOpoHsl, GopMupyeT
JlorHueckoe W abCTpakTHOE MbllLIeHHe 00yyalomuXest Ha ypOBHE, HEOOXOAUMOM
JUIs OCBOeHHS MHMOPMATUKH, OOIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH H JPYTHX
JMCHMIUIMH. B paMKkax JaHHOro y4eOHOro Kypca o0yualoluecs: OBJIaJIeBalOT
YHUBEPCAIBHBIM SI3BIKOM coBpeMeHHOI Hayku, KoTopas (OpMYIHPYeT CBOH
JIOCTHIKEHHS] B MaTeMaTH4yecKoii opme.

VueGublii Kype anreOpbl ¥ Hayal MaTeMaTH4ecKoro aHainsa 3aKJIa/pIBaeT
OCHOBY JUIsi YCIEIIHOTO OBJIAJeHHUs 3aKOHAMHU du3uKK, XUMHH, OHOIIOTrHH,
[HOHMMAaHKs OCHOBHBIX TE€HJIEHLMH pa3BUTHA SKOHOMHUKH H 00111eCTBEHHOM KHU3HH,
[I03BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX 1M(POBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHAX, YBEPEHHO MCIIOJIB30BaTh MX JUIA nanbpHeiiniero oOpa3oBaHus U B
MoBceHEeBHOM Xu3HU. B TO ke Bpems OBJIAJACHHC aGCTPaKTHBIMU M JIOTHYECKH
CTPOrMMH KOHCTPYKLMAMH aireOpbl W MaTeMaTHHeCKoro aHajlM3a pa3BUBaeT
yMEHHe HaXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTH, [10Ka3bIBaTh
YTBEpIXKIEHHUs C TIOMOLUBIO MHYKUMK 1 paccysKkaaTh JelyKTUBHO, MCIIOJIB30BATh
oGobIenre ¥ KOHKpeTW3aluio, abcTparupoBaHue M aHAIOrHIO, dbopmupyer
KpeaTMBHOE W KPUTHYECKOE MbILIICHHUE.

B xoxe u3ydeHus yueOHOro xypca «Anrebpa U Hayajlla MareMaTH4eCKOro
AHATN3a» OOYJAIOI[MeCs MOIYYaloT HOBBIH OIBIT PCIICHHS NPUKJIAJHBIX 3a/a4,
CAMOCTOSTEIBHOr0 MOCTPOCHHS MaTeMAaTHUECKMX MOJe/eH pealbHbIX CUTYalUH,
MHTEpNpeTaluy  TOJIyYeHHBIX pemieHuif,  3HAKOMsATCS € TIpHMEpaMi
MATEMATHUECKHX 3aKOHOMEpPHOCTEHl B TNpHpOJe, Hayke M HCKyCCTBE, €
BBUIAFOIAMUCS MATEMATHIECKMMH OTKPBITHAMHU 1 HX aBTOPAMH.

VueGHblil Kype o6siaziaeT 3HaYUTEeNbHBIM BOCHUTATEILHBIM [OTEHLIMAJIOM,
KOTOPBIH peanusyeTcs Kak 4epes y4eOHBI Marepual, CIIOCOOCTBYIOLIMH
(GOPMUPOBAHHIO HAYYHOTO MHMPOBO33peHHMA, TaK M yepe3 crneuuduKy y4eOHOH
nesTenbHOCTH, Tpelyrouei POJOJIKUTEIFHOH —~ KOHUEHTPAUMK  BHUMAHUA,
cAMOCTOSTENIBHOCTH, AKKYpaTHOCTM ¥ OTBETCTBEHHOCTH 33 T10JIyYeHHBIH
pe3ynbTar.

B ocHoBe MeTOAMKH OOyueHus anredpe M Havaram MaTeMaTH4eCKOro
AHATH3A JISKUT JeSTeITbHOCTHBIH MPUHLKIT 00y ISHUL.

B crpykrype yueOHOro Kypca «Anrebpa ¥ Hauaja MaTeMaTH4ECKOro
AHANM3aY BbUICJCHBI CIEJIyIOLe COepKaTeIbHO-METOAUYCCKUE JIMHIH: «Yucna
U BRIYMCICHHSY, «DYHKIMK U rpadukn», «YpaBHEHHS 1 HepaBeHcTBaY, «Hauana
MaTeMarTHyeckoro aHanuza», «MHoKecTBa M JIOTHKa». Bce OCHOBHBIC




coJlepKaTeIbHO-METOAUYECKHE JIMHUM M3y4atoTCs Ha IMPOTSKEHUH JIBYX JIEeT
oOyueHuss Ha YpOBHe cpejHero oouero oOpa3oBaHMs, €CTECTBEHHO JIOIOJIHSs
JIPYr Apyra M IOCTEIeHHO HaChIIasiCh HOBBIMHU TeMaMU M paszjenamu. JlanHbli
yuyeOHBII Kypc SBISeTCS MHTEerpaTuBHBIM, IIOCKOJIBKY OObeauHseT B cele
coJiep)kaHHe HEeCKOJIbKMX MaTeMaTHYeCKMX IUCUMIUIMH, TaKHX Kak anredpa,
TPUIOHOMETPHs, MaTeMaTHYECKHI aHaliu3, TEOpHUs MHOKECTB, MaTeMaTH4YecKas
noruka u apyrue. Ilo mepe Toro kak oOywaroluuecsi oBiazeBaloT BcE Oolee
IMIMPOKUM MaTEMAaTHYECKUM arnmapaToM, y HUX MocieoBaTelbHO GopMuUpyercs H
COBEpIIEHCTBYETCS YMEHHEe CTPOMTh MAaTeMaTH4YeCKyl0 MoJiellb peajlbHOH
CHUTYalLUH, MPUMEHSATh 3HAHUS, [OJIyYeHHbIe IPH M3y4YeHHH ydyeOHOro Kypca, [uis
pellleHHs] CaMOCTOATEIBbHO C(hOPMYIHPOBAHHONW MaTeMaTH4YECKOM 3a7a4M, a 3aTeM
MHTEPIPETUPOBATh CBOH OTBET.

CopnepxaTenbHO-MeToAMYeCKas JUHUA «Yuciaa ¥ BBIYMCIEHMSD 3aBepllaeT
(opMHpOBaHHE HABBIKOB MCIIOJIb30BAHUS I€HCTBUTENIBHBIX YHCell, KOTOpoe ObLIO
HA4aTo Ha ypoBHE OCHOBHOro obuiero obpaszosanus. Ha yposue cpennero obuero
oOpa3oBaHuss ocoboe BHUMaHue yjaensercs  (OPMHUPOBAHHIO  HABBIKOB
palMOHAIBHBIX BBIYUCIEHUH, BKIIOYAIOUIMX B CeOsl MCMONIBL30BAHHME Pa3IMYHBIX
dbopM 3amMcH 4YHClIa, YMEHHE JenaTh MPUKHIAKY, BBINOJIHATH NPUOIMKEHHBIE
BBIYMCIICHHS, OLIEHMBATh YMCJIOBblE BbIpa)XKeHHUs, paboTaTh ¢ MareMaTHYeCKUMH
KOHCTAHTaMH. 3HaKOMble OO0y4YaloUMMCs MHOXECTBAa HaTypallbHbIX, LEJbIX,
palMOHAJNBHBIX W JACHCTBUTENBHBIX  4YHMCEJ  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4ucel. B  KaxaoM u3 5THX MHOXECTB paccMaTpuBarOTCs
CBOMCTBEHHBbIE eMy crneuuduyeckre 3aJadyd M OIepaluu: JAejeHHe Halelo,
OlepUpOBaHHEe OCTAaTKAMHW Ha MHOXECTBE LeJIbIX 4YHCel, 0coOble CBOWCTBA
palUMOHANBHBIX U UPPALMOHANIBHBIX YHCel, apu(METHYECKUE ONepallMu, a TakKe
M3BJICUEHWE KOPHS HATypalbHOM CTENEHM Ha MHOJKECTBE KOMIUIEKCHBIX YHCE.
Bnarozmapsi mocienoBaTeIbHOMY pPacLIMPEHHUIO Kpyra HCIIOJIB3YyEMBIX YHCENl H
3HAKOMCTBY C BO3MOXKHOCTAMH MX NPUMEHEHHUs Ui PellleHHsl pasjiM4HbIX 3a1a4
dopmupyeTcst peACTaBleHHe O €MHCTBE MaTeMaTHUKU KaK HayKu U e€ poJik B
NOCTPOCHUHM MOJejeil peallbHOr0 MHpa, IIMPOKO HMCIOJb3YIHOTCs 00001IeHne U
KOHKpeTH3alus.

Jlunusa «YpaBHEHUs M HEPaBEHCTBA» peau3yeTcs Ha MNPOTHKEHHH BCEro
oOydeHuss Ha ypoBHe cpejaHero o0iiero odOpa3oBaHusi, MOCKOJIBKY B KaXIOM
paszene IlporpaMmbl MpeIyCMOTPEHO peleHHe COOTBETCTBYIOLIMX 3anad. B
pesynbraTe oOOydaroluMecs OBJaJeBalOT pPa3jIMYHBIMH  METOJAMH  peLIeHUs
pallMOHANBHBIX, HWPPALMOHAIBHBIX, [OKA3aTeNbHbIX, JIOrapuPMUYECKUX U
TPUrOHOMETPUYECKUX YPAaBHEHMI, HEpPaBEeHCTB M CUCTEM, a Takxke 3ajad,
comepxamux mnapamerpbl. IlonyueHHble yMEHHS IIMPOKO MCHOIb3YIOTCA IIpH
Hccae0BaHuK (PYHKLIHH C IMOMOIIBIO POU3BOIHOM, MPH PEIICHUH MPUKIIAaJHBIX



3a/a4 M 3a/1a4 Ha HaXOKJIeHHe HauOOJbIIUX U HAUMEHBIIMX 3HAYeHUH (QYHKIMH.
JlanHasi cofepikaTesbHas JIMHUSL BKIIIOYaeT B ceds Takxke (OpMUpPOBaHUE YMEHUH
BBIMIOJIHATE  pacyéTsl 1o  ¢dopMmynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
MppALMOHATBHBIX M TPUIOHOMETPHUYECKMX BBIPAKEHHMH, a TaKkKe BbIpaKEHHH,
colepXaluX CcTeneHH W Jorapudmel. brarogaps H3ydeHHIO alrebpandyeckoro
mMarepuaia  [POHMCXOJWUT  JalbHeillllee  pa3BUTHE  AJITOPUTMHYECKOrO U
abCTpaKTHOrO MBIIIICHUsS 00y4arolmxcs, (OPMHUPYIOTCS HaBBIKM JIE1yKTHBHBIX
paccyKIeHuid, paboOTBl €  CHUMBOJIBHBIMM  (OpMaMH,  IpeJICTaBJICHHUs
3aKOHOMEPHOCTEH W 3aBHCUMOCTEil B BUJE PaBEHCTB M HepaBeHCTB. AureOpa
npemiaraer 3¢ ¢GeKTUBHbIE WHCTPYMEHTBI Ui pelleHUs TNPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HarjsHO AeMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepkarenpHo-MeToAuYecKass JHHUA «DYHKUMH U TpaduKu» TECHO
nepervieTaeTcss ¢ APYTMMH JMHUSMH y4yeOHOro Kypca, NMOCKOJBKY B KaKOM-TO
CMBIC]IE 3a/1aéT MOCIIENOBATEIFHOCTD H3yUeHUs MaTepuana. M3ydyenue creneHHoMH,
OKa3aTeJIbHOM, JJorapu(MHYECKONH U TPUrOHOMETPUIECKUX (DYHKLHI, UX CBOICTB
¥ TpadHKOB, UCIOIb30BaHKe (YHKUUH AJIsi pelleHus 3aja4 U3 APYrux yueOHbIX
peJIMETOB U pealbHON MU3HU TECHO CBS3aHO KaK C MaTeMaTHYE€CKUM aHallu30M,
TaK W C pelleHWeM ypaBHeHUH W HepaBeHCTB. [Ipu 3ToM Gonblnoe BHUMaHHE
ynensiercs (JOPMHPOBAHHUIO YMEHHs BbIpaxaTh (GOpMyJlaMH 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMHA BEJIHYWHAMHM, HCCIIENOBATh IIONYYEHHBIE (QYHKIMH, CTPOUTH HX
rpadukd. MaTepua 3TOi cofepKaTesIbHON JIMHUM HalleJIeH Ha pasBUTHE yYMEHUI
¥ HaBBIKOB, IO3BOJISIFOLIMX BBIPAKAaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMU B
pasnuuHOil opMme: aHAIUTHUECKOH, rpaduyeckoil U cioBecHoW. Ero usydenue
CIIOCOOCTBYET PA3BUTHIO AITOPUTMHYECKOrO0  MBILUIEHHUS, CIOCOOHOCTH K
0000I1IeHHIO U KOHKPETHU3ALMH, UCII0Ib30BAHUIO aHAJIOIHH.

ConepxarenpHas nuHus «Hauana mareMaTH4eCKOro aHajiu3a» IO3BOJSAET
CyILIECTBEHHO PACLIMPHUTh KPYr Kak MaTeMaTH4eCKHX, TaK U MPHUKIAJHBIX 3ajady,
NOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHX IOSBIISETCA BO3MOXHOCTb CTPOHTH
rpagUKi  CIOXHBIX (DYHKUMH, ompenenaTb WX HauOOJbIIME W HAWMEHbBIIHE
3HAYEeHMs, BBIYMCIATH TUIOMAAU GUryp U OO0BEMBI TeJl, HAXOAUTh CKOPOCTH H
yCKOpeHHsi TpoleccoB. JlaHHas cojepiKaTellbHas JIMHUA OTKPHIBAET HOBbBIC
BO3MOXKHOCTH ITOCTPOEHHSI MaTeMaTHYeCKUX MOJeJel pealbHBIX CHUTYalHid,
MO3BOJSIET HAXOAMTH HaWjydillee pelleHWe B IMPHUKIAJHBIX, B TOM 4YHCIIE
COLMAJILHO-9KOHOMHYECKHX, 3a/1adaX. 3HAKOMCTBO ¢ OCHOBAMH MaTeMaTHYeCKOro
aHaIW3a CHOCOOCTBYET pa3BHTHIO aOCTPAKTHOro, (OpMabHO-JIOTHICCKOrO H
KPEaTHMBHOIO MbILIUICHUS, (POPMUPOBAHMIO YMEHWil pacrno3HaBaTh IPOsABJICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TeXHHKe M McKyccTBe. OOydarommecs y3HAIOT O




BBIZIAIOIIMXCS pe3y/ibTarax, MOJMY4YEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

CopepxarebHO-MeTOMYeCKas JIMHUA «MHOXeCTBa M JIOTHKa» BKIIKOYAeT B
cebsi 2JIeMEHThl TEOPHH MHOXECTB W MaTeMarudeckod Joruku. Teopernko-
MHO’KECTBEHHBIE TIPECTABICHUs MPOHU3BIBAIOT BECh KyPC IIKOJIbHONH MAaTeMAaTHKH
M TpepIaraloT Haubosee yHHBEpCalbHBIH sA3bIK, OOBENMHSIOLINI BCEe pasjielibl
MaTeMaTHKH M €& NPHIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYeCKHe
JUCLUMIUIMHBI M HMX [PHIOKEeHHs B enuHoe 1enoe. lloatomy BaxHO JAaTh
BO3MOYKHOCTBb OOYYaroleMycsi TOHMMAaThb TEOPETHKO-MHOKECTBEHHBIH —S3bIK
COBPEMEHHOM MaTeMaTHKHU U HCIIOIB30BaTh €ro Ul BBIPAKEHHs CBOMX MBICICH.
JlpyruM Ba)KHBIM TPHU3HAKOM MaTeMaTMKM KakK HayKH CleJyeT [pH3HATh
CBOMCTBEHHYIO €il CTpOroctb OOOCHOBaHMH M CJI€IOBAHHE ONpPEAeEHHBIM
npaBujaM  MOCTPOEHHMsI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTeMaTHYeCKON JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO MBIILICHHUS
00y4aroIMXcsl, MO3BOJSET UM CTPOUTH CBOHM PACCY’K/ICHHsI HA OCHOBE JIOTHYECKHX
npasuii, OPMHUPYET HABBIKM KPUTHYECKOIO MBIIILICHHS.

B yueGHOM Kkypce «Anrebpa M Hayaja MaTeMaTH4YeCKOro aHalau3ay
PUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MOJICJIMPOBAaHMs, KOTOPbIC NPHU3BAHBI
crnocobcTBOBaTh (OPMHUPOBAHHIO HABBIKOB IIOCTPOEHHs MOJEIECH peabHbIX
CUTyalluii, MCCIIE/IOBaHMs 3TUX MoJeeil ¢ MOMOLIBIO arnmnapara anredpsl u
MaTeMaTHUYeCKOro aHajiM3a, MHTEPIPETal MOJy4YeHHBIX pe3ynbTaToB. Takume
3a/laHus BIUIETEHBl B KQXX/IbIii U3 pa3/ie/loB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepHal
yueGHOro Kypca LIMPOKO HCIOJB3YeTCs JUIsl pellieHus MpUKIaaHbIX 3a1a4. [pu
pEellleHWH  peajbHBIX  NpaKTHYecKHX  3agady  oOydvaiourdecst — pa3BHBAIOT
HaOII0aTeIbHOCTh, YMEHHWE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
HCTIONB30BaTh ~ aHAJIOrMIO, 0000maTe ¥ KOHKPETH3MpOBaTh  HpoOdiemy.
JlearensHOCTh 1O (OPMHUPOBAHHIO HABBIKOB pEIICHMs IPHUKIAJHBIX 3a/1a4
opraHusyeTcs B [POLECCe H3ydeHHs BCeX TeM yueOHoro Kypca «Aurebpa u Hauala
MaTeMaTHYeCKOIo aHAJIU3a».

Ha wusyudenme ydeOHOro kypca «Asrebpa ¥ Hayaja MareMaTH4eCKOro
ananu3a» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Henemo), B 11
Kiacce — 136 yacoB (4 4aca B HeJIeN0).




COJAEPKAHUE OBYYEHUS

10 KJIACC

Yucsa 1 BLIYHC/ICHHS

Panuonanbabie yuciia. OOBIKHOBEHHBIE M JIECATHYHBIC JpPOOH, IPOLEHTHI,
GeckoHeuHble nepuopuyeckue apobu. Ilpumenenue apobell W MPOLEHTOB JUIs
peleHus NPUKIIAAHBIX 38184 U3 Pa3IHYHbIX OTpACciiel 3HAHUN U peallbHOM XKU3HMU.

JlelficTBUTENbHBIE uMcla. PanuMoHanbHble M HpPpalMOHANIbHbIE YMCIIA.
ApudMernyeckue — OnepauMd ¢ ASHCTBUTENbHBIMM  4uciaamMu.  Moayne
IeHCTBUTENIBHOTO YKcia U ero cBoiicTBa. [Ipubnnx€nnbie BbIYMCICHUS, IpaBUila
OKpYIJIEHHsI, IPUKHJIKA U OLEHKA pe3y/bTaTa BhIYMCICHHH.

Crene’b ¢ LelbM MokaszateneMm. bunom Herorona. Mcnonb3oBaHue
noaxosei GopMbl 3aMUCH ASHCTBUTENBHBIX YHCET JUIS PEIICHHS MPaKTHYeCKUX
3aJla4 U Npe/ICTaBlIeHUs JaHHBIX.

ApupmeTndeckuii KOpeHb HaTypalbHOM CTENEHH H €ro CBOUWCTBA.

CreneHb ¢ palMOHAJBHBIM IIOKa3aTejeM M e€ CBOWCTBa, CTeNeHb C
JIeHCTBUTEJIbHBIM IMOKa3aTeJIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsaTuuHple W HaTypallbHbIC
norapu(pMal.

CuHyC, KOCHHYC, TaHI€HC, KOTaHIEHC YHMCJIOBOrO aprymMeHTa. ApKCHHYC,
apPKKOCHHYC U apKTaHI'€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHHS H HEPABEHCTBA

ToxnecTBa M TOXKJIECTBEHHbIE TMpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCHIbHBIC ypaBHEHHS W ypaBHeHus-cieacTBus. HepaseHCTBo,
pelleHue HepaBeHC CTBa.

OCHOBHBIE METO/Ibl PEIIEHUs LENbIX U APOOHO-pallMOHANIbHBIX YPAaBHEHHNI U
HepaBeHCTB. MHOrOWIEHbl OT OJIHOH NepeMeHHOH. /[lejeHre MHOrowieHa Ha
MHOTOYJIeH ¢ ocrarkoM. Teopema be3y. Mmuoro4djienel ¢  LeJIbIMH
kosppunmrentamu. Teopema Buera.

[Ipeo6Gpa3oBaHusi YUCIOBBIX BBIPAKEHH, COACPHALLNX CTENCHHU U KOPHH.

WppanuoHanbHblie ypaBHEHHUS. OcHoBHbBIE METO/IbI peLueHus
UppalMOHAIBHBIX YPaBHEHHH.

[Toka3arenbHble ypaBHeHHS. OCHOBHBIE METOJbI PELUCHMs IOKa3aTe/IbHbIX
ypaBHEHUH.

[IpeoGpa3oBanue BbIPAKEHUI, COACPIKAIMX JIOrapU(MBL.

Jlorapudmuyeckue ypaBHEHHs. OcHOBHBIE METO/1bl perueHus
norapupMUYECKUX YPaBHEHUH.
OcHoBHBIE TPUTOHOMETPHUHECKHE (dbopMyIbL. [IpeoGpazoBanue

TPUIOHOMETPUYECKHX BhIpaXKeHHH. PelleHne TpUroHoMeTpUieCcKuX ypaBHEHHI.




PemeHue cuCTeM JMHEHHBIX ypaBHeHHH. Marpuua CHUCTEMBbl JIMHEHHbIX
ypaBHenuii. OnpepenuTens MaTpullbl 2X2, €ro TIeOMETPHYECKHH CMBICH H
CBOMCTBA, BBIYMCJICHUE €r0 3HAYEeHHS, IPUMEHEHUE ONpEIEIUTENs JUlsl pelieHus
CHUCTeMbl JIMHEHHBIX ypaBHeHui. Pelenue npukiajHbix 3a7ad € MNOMOULIBIO
cHCTeMBbl JIMHeMHBIX YypaBHeHuil. HMccienoBanue 1OCTPOSHHOHW MOJEIH C
[TOMOIILIO MATPHUIL ¥ OTIPEAeIUTEIIeH.

ITocTpoeHre MareMaTHYeCKUX MoJeNedl peajbHOM CHUTyallMH C TOMOLILbIO
ypaBHeHMI W HepaBeHCTB. [IpuMeHeHue ypaBHEHHWH W HEPABEHCTB K PELICHHIO
MaTeMaTH4YeCKHX 3a/Jad M 3a7ad W3 Pa3lMyHbIX oOjacTed HayKd M peajibHOH
KU3HHU.

DOYyHKIHH H TpaHKH

®dyukuus, cnocodbl 3aganus GyHkuuM. B3awMHO oOpaTHble (QYHKLHH.
Komnosuums ¢ynkiuid. ['paduk  ¢QyHKuMH. DiaeMeHTapHble IpeoOpa3oBaHus
rpadgukoB GyHKLMIA.

O6nacTh onpejesieHdss ¥ MHOXKeCTBO 3HaueHHH (yHkuuu. Hymu dynxkuuu.
[IpomexyTKH 3HAKOMOCTOsHCTBA. U&THble U HeuéTHble QyHKIMU. [lepuoauieckue
Gyukuuu. [TpoMexyTKH MOHOTOHHOCTH (yHKUMH. MakCUMyMbl ¥ MHHHMYMBI
¢ynkuuu. HauGonpinee n HanMeHblIee 3HaUCHUs QYHKIMU Ha TIPOMEIKYTKE.

JluHeilinasi, KBajpaTH4yHas WU APOOHO-IMHEHHas (QYHKUUH. DJIeMeHTapHOe
MCClIeIoBaHUE M MIOCTPOSHUE MX IpaHKOB.

Crenennas QyHKUHUS C HATYPaJIbHBIM U LIEJIbIM ToKa3aTeseM. E€ cBolicTBa
rpapuk. CsoiicTBa W rpadUK KOpHS n-oi cTeneHu Kak (yHKUuM 0OpaTHOH
CTEIEHHU C HAaTypabHBIM IIOKa3aTesIeM.

[Toka3arensHas M norapudmudeckas (GyHKLHH, UX CBOHCTBA M IpadHKH.
Ucnons3oBanue rpadukoB QYHKLUHH U1 pelieHusl yPaBHEHHM.

TpuroHomeTpudeckas OKPYKHOCTb, ONpeIe/IcHHe TPUTOHOMETPUYECKHX
(GYHKIMI YUCIOBOTO apryMeHTa.

(DyHKIMOHATbHBIE 3aBUCHMOCTH B pealbHBIX [poLeccax H SABICHHAX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4YeCKOIo aHAJIH3a

[Tocie10BaTeIBLHOCTH, CIOCOOBI 3afaHusi rociegoBareabHocTeid. MeTon
MaTeMaTH4eCKOM HHY KLUH. MOHOTOHHBIE u OrpaHUYEHHbIE
[OCJIeIOBATEIbHOCTH. VICTOpHS BO3HUKHOBEHHMs MaTEMaTH4e€CKOro aHajiu3a Kak
aHanu3a 0eCKOHEeYHO MallbIX.

ApudMeTnyeckas U reoMeTpuueckas nporpeccu. beckoHeuHo yObiBaroas
reomerpudeckas nporpeccus. CymMma GeCKOHEUHO yObIBArOIIEH eOMETPHYECKOT]
nporpeccuu. JIMHEHHBIH U SKCIIOHeHIMANBHBIH pocT. Yueno e. Popmyiia CI0KHbIX
npoueHToB. Vcronp3oBaHWe MNPOrpeccHH JUls PELICHWs pealbHBIX  3a1a4
MPUKIJIAIHOTO XapakTepa.



HenpepbiBable (GyHKUMH W uUX cBoicrtBa. ToukM paspeiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CsoiicTBa (yHKUMH HemnpepbIBHBIX Ha oOTpeske. Mertox
MHTEPBAJIOB JUIsl pelleHuss HepaBeHCTB. lIpuMeHeHWMe CBOHCTB HENPephIBHBIX
GbyHKUMA 1715 peleHus 3a1a4.

Ilepsas u BrOpasi npousBojaHble GpyHKIMH. OnpeneneHue, reOMETPUUECKUI 1
dusrueckuii CMBICI NPONU3BOAHOMN. Y paBHEHHE KacaTeslbHOM K rpaduKy QyHKIUH.

[IpousBonHbie 3JIeMEHTApPHBIX GyHKLMIA. ITpousBoaHas CYMMEI,
IPOU3BEIEHHs, Y4CTHOIO U KOMITO3MLIMH (DYHKLIMH.

MHozxecTBa H JIOTHKA

MHOXeCTBO, ONepalud HaJ MHOXeCTBaMH M MX cBoicrBa. Jluarpammbl
Diinepa—Benna. [lpuMeHeHHe TEOPETUKO-MHOKECTBEHHOIO — amnapara s
ONKMCAHUs pealIbHbIX IIPOLECCOB M SBJIEHHH, IPH pPELICHWH 33/a4 U3 JIpyrux
y4eOHBIX MTPeIMETOB.

Onpejienienre, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro oOBeKTa, ClIe/ICTBHUE,
JIOKa3aTebCTBO, PABHOCHJIbHBIE YPaBHEHHS.

11 KJIACC

Yuc/ia 4 BbIYHCJICHHSA

Harypanenbeie u uensie yucna. [IpumMeHeHue NpU3HAKOB JEIUMOCTH LEJbIX
yucen, HauOonbluuii obmmii genutens (manee — HOJ]) m Haumenbluee oOuuee
kpartHoe (nanee — HOK), octaTkoB 1o mozyo, anropurma EBkinia uist peteHus
3aJ1a4 B LIeJIbIX YUCTIaX.

KoMmmiekcHble uucna. Anrebpauyeckas W TpUrOHOMeTpUdecKas (OpMBI
3alMCH KOMIUJIEKCHOTO 4YHucla. ApuU(MeTHdeckue onepauud ¢ KOMIUIEKCHBIMH
yucnamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEJ Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii crenenu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILIEKCHBIX YMCell [UIs peuieHus: (PU3HUeCKUX U reOMETPUYECKHX 3a/1aY.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYIIHOCTb YypaBHeHHH W HepaBeHCTB. PaBHOCHIbHBIE
CHCTEMBI M CHCTEMBbI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OrGop  KOpHeil  TPUrOHOMETPMYECKMX  YPAaBHEHHH  C  TOMOIIBIO
TPUTOHOMETPUYECKOH OKPY)KHOCTH. PellieHre TpUroHoOMeTpUIECKMX HEPABEHCTB.

OCHOBHBIE METOJbl pElleHHs [OKa3aTelbHbIX M  JIOrapu(PMUYECKHX
HEpaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUs UPPAallMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl pEIIeHUS CUCTEM M COBOKYIHOCTEM pallMOHAIbHBIX,
MppPaLMOHAIBHBIX, [IOKA3aTeNIbHBIX U JIOrapu(MUIECKUX YPaBHEHUH.

VpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C MApaMeTPaMH.



IMpuMeHeHue  ypaBHEHMH, CHCTeM W HEPAaBEHCTB K  PEIICHHIO
MaTeMATHUeCKMX 3a7a4 W 3a7a4 W3 padjIMuHbIX obsiacTell HayKH M peasibHOM
’KM3HHU, MHTEPIIpeTallUs 110y4Y€HHBIX pe3yJIbTaTOB.

@OyukuuH 1 rpapuku

I'papuk komnosuumu (yHkimit. ['eomerpuyeckue 00Opasbl ypaBHEHHH H
HEPaBEHCTB Ha KOOPAMHATHOM TJIOCKOCTH.

TpuroHomerpuyeckue GyHKIHH, UX CBOICTBA U rpadHKH.

['paduueckue MeTObl pelleHHs ypaBHeHMil M HepaBeHCTB. I'papuueckne
METO/IbI pelleHus 3a7ay ¢ apameTpamu.

Ucnonp3zoBanue rpad@ukoB (QYHKUMH Ui MCCIEOBaHUS IIPOLECCOB H
3aBHCHMOCTEH, KOTOpble BOZHMKAIOT IPH PEIISHHM 3a/ad W3 JPYrux y4eOHbIX
NpeaMEeTOB U peaabHOM HKU3HHU.

Hauajia MaTeMaTH4YeCKOro aHa/Iu3a

[IpriMeHeHHe MMPOM3BOMHON K MCCNIe0BaHMIO (QYHKIHII HA MOHOTOHHOCTh H
skcTpeMyMbl.  Haxoknenune — HauOonbllero M HAWMEHBLIErO  3HAYCHHH
HenpephIBHOW (PYHKILIMH HaA OTPE3Ke.

[IpuMeHeHHe TPOU3BOJHON JUI HaXOK/JICHWsS HAWJIy4dllero pelieHus B
NPUKJIAAHBIX 3a/adax, s ONpeJielieHHs CKOPOCTH W YCKOPEHHMs mpornecca,
3aaHHOro (opMyJIOi UK rpaduKoOM.

[TepBooGpasHasi, OCHOBHOE CBOHCTBO TepBooOpasHbIX. [lepBoobpasmbie
sneMeHTapHbIX GyHKumii. [IpaBuia HaxoxkIeHHs 1€pBOOOPA3HBIX.

WHterpail. ['eomeTpuueckuii CMBICJI UHTErpaja. Beruucnenue
onpezenéHHoro uHrerpaia o ¢popmyie Herorona-Jleiibnuua.

[IpuMeHeHHe MHTerpajia i HAXOXKIEHHs TIUIoWaAed IIOCKUX (uryp u
00HEMOB reOMEeTPUYECKUX TeJl.

[Mpumepsl peliennii  auddepeHIManbHBIX  ypaBHeHuil. Maremarnyeckoe
MOJICIMPOBAHME pEaTbHBIX IIPOLECCOB ¢ TMOMOWBIO  Au(epeHIHaTbHbIX
ypaBHEHUH.




[UIAHUPYEMBIE PE3VJIbTATHI OCBOEHMSI YYEBHOI'O KYPCA
«AJITEEPA W  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBII YPOBEHb) HA VPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUSI

JIMYHOCTHBIE PE3YJIbTATDI

1) rpazkAaHCKOro BOCHHTAHHS:

chOpPMHUPOBAHHOCTH IPAXKAAHCKOH MO3ULMK 00Y4aIOLIErocs Kak akTUBHOIO U
OTBETCTBEHHOIO  WIE€HAa  pPOCCHHCKOro  obuiecTsa,  MpeJiCTaBieHHe O
MATEMATHYECKUX OCHOBAaX (YHKIMOHHUPOBAaHHs PA3JIMUHBIX CTPYKTYp, SIBICHH,
mpoLeayp TIpakJaHckoro obuiecTBa (BBIOOPBI, ONPOCHI M JpYyroe), yMeHHe
B3aMMOJIEHCTBOBaTh C COLMAJIBHBIMM MHCTUTYTaMUd B COOTBETCTBHH C HX
(GyHKUMAMHA ¥ Ha3HAYCHUEM;

2) NATPHOTHYECKOI0 BOCIIHTAHUSL:

c(hopMHPOBAHHOCTH POCCHHCKON IPAXKAAHCKOM MACHTHYHOCTH, YBAXKEHHS K
MPOILIOMY M HACTOAIIEMY POCCHHCKOM MareMaTHKH, LEHHOCTHOE OTHOIICHHE K
JIOCTHKEHHMSIM POCCHHCKMX MaTeMaTHKOB M POCCUHCKOH MareMaTH4ecKOi LIKOJIbI,
HCIIONIb30BAHME HSTHX JOCTHKEHMH B JApPYrMX HayKax, TEeXHOJIOrusX, cdepax
9KOHOMMKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHA:

OCO3HAHHE JYXOBHBIX 1IEHHOCTEH POCCHHCKOro Hapoja, cpopMHUPOBAHHOCTH
HPaBCTBEHHOIO CO3HAHMS, STHYECKOro MOBEICHHMS, CBA3AHHOIO C MPAKTHYCCKHM
MPUMEHEHHEM JIOCTH)KEHMIl HayKM M JIeATeNbHOCTBIO YYEHOro, OCO3HaHHE
JIMYHOTO BKJIAJIa B IIOCTPOEHHE YCTOHYHUBOrO Oy MyIlero;

4) 3¢TeTHYECKOro BOCIHTAHMS:

9CTETHYECKOE OTHOILEHHE K MHUpPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PelleHUH, pacCcyKICHUH, BOCIIPUUMYMBOCTD
K MaTeMaTUYECKUM acrleKTaM pas3IM4yHbIX BUJOB HCKYCCTBA;

5) pu3nuecKoro BOCHUTAHHSA:

cOpMHUPOBAHHOCTH yYMEHMs TNPHMCHATH MaTeMaTH4YeCKHe 3HAaHHA B
MHTepecax 3/10poBOro 1 GesonacHoro o6pasa }u3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0pPOBBIO (340pOBOE NHUTaHHE, COATaHCHPOBAHHBIM PEKHUM 3aHATUA M
OTHBIXa, peryispHas Gu3nyecKas aKTHBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHE
TIpH 3aHATUSX CIIOPTHBHO-03/1I0POBUTEILHOMN eATEIbHOCTBIO;

6) TPYAOBOIro BOCIIHTAHHS:

FOTOBHOCTH K TPYyHy, OCO3HaHHE LEHHOCTH TPYAOJIIOOMs, HHTEpEC K
pasnuuHbIM  chepaM  MPO(ECCHOHANBHOH  JEATENBHOCTH,  CBA3AHHBIM - C
MATeMaTHKON ¥ €& IPHIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP
Oynyumieil npodeccud W peain30BbIBATH cOOCTBEHHBIE JKWU3HEHHBIE ILJIaHbl,




FOTOBHOCTD M  CIHOCOOHOCTH K  MaTeMaTHuecKoMy  OOpa3soBaHMiO |
caMoOOpa30BaHMUIO HA TMPOTSHKEHWH BCEH JKH3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B pELlIEHHH NPAKTHYECKHUX 3a/1a4 MaTeMaTH4eCKOH HalpaBJIeHHOCTH;

7) 3K0JIOrH4€eCKOro BOCITHTAHHS:

c(hOPMHUPOBAHHOCTb  SKOJIOTHYECKOW  KYyJbTYpPbl, TNOHMMaHHWE  BIMSAHHSA
COIMATBHO-3KOHOMUYECKHX MPOLECCOB HA COCTOSIHUE NMPHPOIHON M COLMAIBHOH
cpe/ibl, OCO3HAHHE I06AILHOrO XapakTepa IKOJIOrMYeCKUuX MpodieM, OpueHTalus
Ha [pUMEHEHHe MaTeMaTHYeCKHUX 3HAaHWW [UIsS peLICHHMs 3ahad B obnactu
OKpyJKartolieil cpebl, IUIAHMPOBaHHE TOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCIEACTBUI JIUIsl OKPY KarolleH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MMPOBO33pPEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAykKu M OOLIECTBEHHOW  IPAKTHKH, [OHHMaHHE
MaTeMaTU4YecKol HayKd Kak cdepbl 4elOBEeYeCKOW esATENIbHOCTH, ITaroB e€
pa3sBUTUST M 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIN3ALWH, OBJIAZICHUE S3bIKOM
MaTeMaTUKH M MAaTEeMaTH4YeCKOM KYJbTYPOH KaK CpeJCTBOM IIO3HAHUS MHpa,
FOTOBHOCTh OCYILECTBJISITh IPOEKTHYIO M HCCIEJI0BATEIbCKYIO JeATeIbHOCTD
HWHMBHYaJIbHO U B I'PYIIIIE.

METAINPEJIMETHBIE PE3YJIbTATbI

IMo3naBaTe/ibHbIE YHHBEpPCAJIbHbIe Y4eOHbIe IeHCTBHSA

Ba3soBble JlorH4YecKHe AeHCTBHS:

BBISIBIISITD M XapaKTepHU30BaTh CYILIECTBEHHbIE MPHU3HAKK MaTeMaTHYECKHX
00BEKTOB, T[OHATHH, OTHOIIEHHH MeXJAy TMOHATHUAMH, (OPMYIHPOBATH
ompe/ieNieH s TIOHATHH, YCTaHABIIMBATh CyLIECTBEHHbII NMPU3HAK KIAaCCH(HKALNH,
OCHOBaHHUS Jisi 0000IIEHHS U CPaBHEHUs], KPUTEPHH ITPOBOJAMMOIO aHAIIN3a,

BOCNIPHHUMATh,  (POPMYJIHpPOBaTH M NpeoOpa3oBbIBaTh  CYKACHUA:
yTBepUTENbHBIE H OTPHLIATEIbHBIE, €JIMHUYHbIE, YaCTHbIE M OOLLKeE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTHBOPEUHS]
B (akrax, JaHHBIX, HAOMIOJEHUAX M YTBEPXKICHHSX, Npe/Ularate KPUTEPUH JUIA
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHA;

nenaTh BbIBOJABLI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX U
MH/IyKTUBHBIX YMO3AKIIOYEHHH, yMO3aK/IIOUEHHH 110 aHaJIOIHH;

[POBOIMTH CAMOCTOSITENBHO IOKA3aTeIbCTBA MATEMATHYECKUX YTBEPIKACHHU
(mpsMBIE U OT IPOTUBHOI'O), BEICTPAUBATh APryMEHTALHIO, IPUBOAMTE MPUMEPDI 1
KOHTpPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYIKICHHS U BBIBOJIbI;

BBIOMpaTh crocol pemieHus ydeOHOHM 3aaa4u (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB  pElUEeHWs, BBIOMpaTh Haubonee  MOAXOAAMMH  C  y4ETOM
CaMOCTOSITEIbHO BBIIEJICHHBIX KDUTEPHEB).



Basosble Hece10BaTe/IbCKHE 1eHCTBHA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEA0BATEbCKHMH HHCTPYMEHT I103HaHMS,
dOopMyHpOBaTh  BOMNpPOCHl,  (HUKCHPYIOIIME  NPOTHBOpE4Me,  Hpodiemy,
YCTaHaBIMBaTh MCKOMOE M JaHHOe, (OpMHpOBATH I'MIIOTE3y, apryMEHTHPOBAaTh
CBOIO MO3UIMIO, MHEHHUE;

NPOBOJMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHbIH KCIIEPUMEHT, UCCIIeI0BaHIEe
[0 YCTAHOBJIEHHIO OCOOEHHOCTEeH MaTeMaTH4eCKoro o0beKTa, sBICHHs, TpoLecca,
BBISIBIICHUIO 3aBUCHMOCTEM MeXIy 00ObeKTaMu, sIBJIEHUIMH, ITPOLIECCaMM;

caMOCTOATENIbHO (HOpMYIHpOBaTh 00O0OIIEHHs U BBIBOJIbI [0 pe3yjibTaTam
MpPOBeAEHHOr0  HAOJIOJEHHs, HCCIENOBaHMs, OUEHHMBAaTh  JOCTOBEPHOCTDH
MOJIy4eHHBIX Pe3yJIbTaTOB, BHIBOJOB U 00001IEHNIA;

NPOrHO3UPOBATh BO3MOJXKHOE pa3sBUTHE IIpollecca, a TakKe BbIBUIaTh
MPEANOJIOKEHUS O €r0 pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGora ¢ undpopmaumei:

BBISABJIATE AeGUIMTH WHGOPMALIMU, JaHHBIX, HEOOXOAMMBIX Ul OTBETA HA
BOMPOC U YISl pelleHus 3a/1a4uu;

BbIOMpaTh HHPOPMALMIO U3 HCTOYHHMKOB PAa3IMYHbBIX THIIOB, aHAIH3HPOBATH,
CHCTEMATU3MpOBATh W HHTEPIPETHPOBATh HMHOOPMALMIO PA3IHUYHBIX BHIOB H
(dbop™m npeacTaBieHus;

CTPYKTYpHUpPOBAaTh MH()OPMALIMIO, NMPEICTABIATh €€ B pasiuyHbIX (opmax,
WILTFOCTPUPOBATH rpaUUIecKH;

OLICHHBATh HaAEKHOCTh uHpOpMaIUH 1o CaMOCTOSTEIbHO
chopMyIMPOBaHHBIM KPUTEPHSIM.

KoMMyHHKATHBHbBIE YHHBepPCaJIbHbIe y4eOHbIe JeHCTBHS

Ob6wenue:

BOCIPUHUMATH ¥ (OPMYJIHPOBATH CYXK/IEHHs B COOTBETCTBUH C YCIOBUAMH U
HensiMd  OOLLEeHMs], SICHO, TOYHO, I'PaMOTHO BbIPA)KaTh CBOK TOYKY 3pCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMs 110 XOJIy PeIIeHHMs 3aladH,
KOMMEHTHPOBATh MOJTY4YEHHbIN pe3yJIbTaT;

B XOJ/le 0OCYK/IEHHMs 3aaBaTh BOIPOCHI 10 CYLIECTBY 0OCYX1aeMOH TeMbI,
npoGneMsl, pelaeMoil 3alaud, BHICKA3bIBATH MWW, HAlleICHHBIE Ha IOHMCK
pEIlIEHUs], COMOCTABISITh CBOH CYXIGHHS C CYX/ICHUSMH JAPYIHX Y4YacTHHKOB
auasora, oOHapyXXKHBaTh pa3jiMyMe W CXOJCTBO IO3MIMH, B KOPpeKTHOH (opme
(GbopMyJIHpPOBaThH pa3HOIIACKs, CBOH BO3PAXKEHUS;

MpeJICTaBIISATh Pe3y/IbTaThl PELIEHUs 3a/lauH, SKCICPUMEHTA, UCCIIeI0BaAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3a/a4
Npe3eHTalud U 0OCOOEHHOCTEH ay IUTOPUH.

PeryasiTuBHBbIE YHHBepPCaJIbHbIe yueOHbIe 1eHCTBHSA



CamoopraHusauus:

COCTABJISITh TUIAH, AJIFOPUTM PELIeHUs 3aJauu, BbIOMpaTh Crocod peleHus ¢
y4ETOM HMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEILICHUH ¢ y4ETOM HOBOW MH(pOPMALHH.

CaMOKOHTPO/Ib, IMOLHOHAIbHbIH HHTELJIEKT:

BJIAJeTh HAaBBIKAMM  [03HABATEJIbHOM  pedieKCHM  KaK  OCO3HaHMsI
COBEpIIaeMbIX JIEHCTBHN U MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJIbTATOB, BIAACThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca W pesylibrara pelieHus
MaTeMaTU4eCKOH 3ajlauu;

NpeaBUIETh TPYJAHOCTH, KOTOPble MOTYT BO3HUKHYTh IPH PEIIEHHH 3a/a4H,
BHOCHTH KOPPEKTHUBBI B JIESATEJILHOCTh HA OCHOBE HOBBLIX OOCTOSATENLCTB, JAaHHbIX,
HaMIeHHBIX OIIHOOK, BBISBIIEHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHE Pe3yJibTaTa LU U YCIOBHAM, OOBSICHITL IPUUNHBI
JOCTHXKEHHS WK HEJOCTHO)KEHHS Pe3yJbTaTOB AESTEIbHOCTH, HAXOAUTh OLIHOKY,
JIlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas J1eSITEJIbHOCTD:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBa KOMaHAHON M MHJMBHIYalbHOM
paboThl mNpH peleHUM Y4eOHBIX 3a7ad, NPUHUMATL LEJlb COBMECTHOM
NeATeNIbHOCTH, IJITAHUPOBATh OPraHU3allMi0 COBMECTHOH paboThl, pacnpenensTh
BU/bI paboT, JoroBapuMBarhkCs, O0CYKIaTh TIpOLECC W pe3ysbTar paboTsl,
0000111aTh MHEHHST HECKOJBKUX JIIOJIEH;

y4acTBOBaTh B IPYMNIOBBIX (opmax paborel (0OcyxaeHHs, OOMEH MHEHHH,
«MO3rOBbl€é IUTYpPMbI» W HHBIE), BBIIOJIHATH CBOKXO 4acThb paboTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C APYTMMHM 4J€HAMHM KOMAaH/bl, OLIEHHBATh

Ka4ecTBO CBOEro BKJaja B OOLIMH MPOAYKT MO KPUTEPHSIM, CPOpMYIHPOBAHHBIM
y4acTHUKaMH B3aUMOJIEHCTBUS.

NPEAMETHBIE PE3YJIbTATDI

K xoniy obydenuss B 10 kiacce oOydyaroIMHCs IOJYYHT ClEAyIOlIHe
npeMeTHbIE Pe3y/IbTAThl 10 OTAENBHBIM TeMaM pabouell mporpamMmel y4eOHOro
Kypca «Anrebpa u Hayajsa MaTeMaTHYECKOro aHau3ay:

Ymucsia ¥ BbIYHCJICHHUS

cBOOOIHO ONEpPHpPOBaTh MOHATHSAMH: PALUOHAIBHOE YMCIIO0, OecKOHeqHas
nepuoaudecKas ApoOb, IMPOLEHTbl, HPPALMOHAILHOE YHCIO, MHOMKEeCTBA
PaLMOHAIBHBIX U JeHCTBUTEIBHBIX YHCEII, MOYJIb JEHCTBUTEILHOTO YNCIIa;

NPUMEHATH JApPOOM M TIPOLEHTHl JUls pelleHWs NPUKIAJHBIX 3a7a4 M3
pa3IMYHBIX OTpaciell 3HaHUM U pealbHOU KU3HH;

NPUMEHSTH NPUOIIHKEHHBIE BHIUMCIICHUS, IPABIIIA OKPYTJICHUS, NPUKUAKY U
OLIEHKY pe3yJibTaTa BbIYUCIEHUH;



CBOOOIHO OMNEPHUPOBATH IOHSATHEM: CTENeHb C IeJNbIM IOoKa3aTesleM,
MCIIOJIB30BaTh MOAXOAALLYI0 GopMy 3anucy JAeHCTBUTEIbHBIX YUCeI JJis peLlIeHUs
MpaKTHYEeCKUX 3a/ia4 U Npe/ICTABJICHHUS JTaHHbBIX;

cBOOOJIHO ONEpPHpOBaTh MOHATHEM: apu(pMeTHYeCKuil KOpeHb HaTypaibHOM
CTEIEeHH;

cBODOOJIHO ONEPHPOBATH MOHATHEM: CTENEHb C PAllMOHAIbHBIM ITOKa3aTe/IeM;

cBOOOIHO ONEPUPOBATH MOHATHUAMM: JIOrapu(pm 4Yucia, JAECATHYHBIC U
HaATypaJibHble JIOrapu(Mbl;

CBOOOMHO ONMEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHICHC
YHCJIOBOI'O apryMEHTa;

OIEepUpOBaATh TMOHATHUSIMU: APKCUHYC, aPKKOCHHYC M apKTaHIeHC YHCIIOBOrO
apryMeHTa.

YpaBHeHHs] H HEPABEHCTBA:

CcBOOOHO ONEPHPOBATH MOHATHIAMU: TOXKIAECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHEIE YPaBHEHHS U ypPaBHEHHMsA-CIICJICTBHS, PABHOCUIJIbHbIC HEPABEHCTBA,;

MPUMEHSATH pa3jiMuHble METOJbl PELICHUS PAlMOHAIBHBIX W JPOOHO-
palMOHAJILHBIX YpPaBHEHMH, TNPUMEHATH METOZA WHTEPBAJIOB /sl PEIICHH
HEPaBEHCTB;

cBOGOIHO OMNEpPUpOBATH MOHATHSAMH: MHOTOWIEH OT OJHOH IEepeMEeHHOM,
MHOro4jeH ¢ NeiabiMi KoddduuueHTaMyu, KOPHM MHOIOWIeHa, TNPUMEHATH
JieJieHHe MHOTO4YWIeHa Ha MHOTO4JIEH ¢ OCTaTKoM, Teopemy be3y m teopemy Buera
IUISL pelleHus 3a/1a4;

CBOGOMHO ONEpUPOBATh [MOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHMH,
MaTpHlla, OMNpeJeNnTeNb MaTpulbl 2 X 2 M ero TreoMeTPUYeCKUH CMBIC],
MCIIOJIB30BaTh CBOMCTBa ompejaenurTens 2 X 2 Juisi BbIYMCICHHUS €ro 3HaueHus,
MPUMEHATh OMNpEEIHUTENN JUlsl PELICHNUs CHCTeMbl JIMHEHHBIX ypaBHEHHI,
MOJICIMPOBATh PealibHblE CUTYallHH C TIOMOIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
MCCIIe/IOBaTh TOCTPOEHHBIE MOJENH C TIOMOILILIO MAaTpULl W OIpejesuTeneii,
HHTEPIPETHPOBATh [TOJIYYEHHBIN pe3ynbTar;

MCIIOJIB30BaTh CBOMCTBAa JelCTBUHA € KOpHSAMHU sl npeoOpa3oBaHus
BBIpaKEHU;

BBIIIOJIHATH MPe00Pa30BaAHUs YUCIIOBBIX BBIPAKEHHH, COJIEPIKAIINX CTEICHH C
palMOHAIBHBIM ITOKa3aTeJIeM;

UCIIONIb30BaTh CBOICTBa gorapuMoB IUTSL npeoOpa3oBaHusl
norapu(pMUIECKUX BBIPAKEHUH;

cBOOOZHO OMNEPHpPOBATH MOHATHAMHU: HMppallMOHAIbHbIC, OKa3aTebHbIC H
norapuMHUYECKHE yPAaBHEHUS, HAXOAUTh UX PELLUCHUs C MOMOLIBIO PAaBHOCHIIBHBIX
Tepexo/10B UK OCYILECTBIsAs TPOBEPKY KOPHEi;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHe (GOPMYJIbl JUlsl Ipeobpa3oBaHus
TPUTOHOMETPHYECKHX BbIPAKEHHIA;

cBOOOZIHO OINEpPUPOBATH MMOHATHEM: TPHUIOHOMETPUYECKOE YypaBHEHHE,
NPUMEHATh HeoOXoauMble (OpPMYJIBI Ui PELIEHUS  OCHOBHBIX — THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIH;

MOJEJMPOBaTh peajibHble CHTyallMd Ha sA3blKe aiureOpbl, COCTaBIATH
BBHIDOKEHWs, ypaBHEHHs, HepaBeHCTBA M0 YCIOBHIO 3a7a4H, HCCIe0BaTh
MOCTPOEHHbIE MOJIEJIH C UCIIOIB30BAHUEM amnmnapara ajareopsl.

@®yukuuu v rpapuku:

cBOOOJIHO ONEPUPOBATH MOHSATHAMU: (PYHKIHS, criocoObl 3a1anus QyHKIMH,
B3aMMHO oOOpaTHble (YHKUHUH, KOMIO3WIMS GYHKUMH, rpaduk QyHKIUH,
BBIIIOJIHATH SJIEMEHTapHble peoOpa3oBaHusl rpa)uKOB (yHKIIHH;

CBOOOZHO OIEPUPOBATH MOHATHSAMH: O0JACTh ONpECIeHUss U MHOKECTBO
3HaYeHUN QYyHKIHUH, HYJIH PYHKLIHH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATH [MOHATHSIMU: YETHbIE M He4YETHble (YHKIMH,
neproandecKre GyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MHHUMYMBI (QYHKIMH, HauOojbllee M HaMMeHblIee 3HAa4YeHHEe (YHKUMH Ha
POMEXKYTKE;

cBOOOJIHO OMEPUPOBAThH MOHATUSIMHU: CTENeHHas (PYHKIHMs ¢ HaTypalbHBIM H
LeNbIM IOKa3aTelleM, rpaduk cTeneHHON (YHKIMH C HATypaJbHBIM H LEJIbIM
rnokasaTesneMm, rpaQMkK KOpHS N-Oi CTeNeHH Kak (YyHKUMHM OOpaTHOW CTeNeHH ¢
HATypaJIbHbIM I1OKa3aTelleM;

OrNepupoBaTh MOHATHAMH: JIMHEHHas, KBaJApaTH4Has W ApOOHO-THHEHHas
(yHKIMH, BBIOJHATH JIEMEHTAPHOE HCCIICI0BAHUE U NTOCTPOCHHE UX rPapHUKOB;

cBOOOIHO ONEpPUPOBATH MOHATHUSMH: TOKa3aTejbHas M Jorapupmuyeckas
yHKIMM, MX CBOWCTBA W rpaMKH, MCIOIL30BaTh MX TpaQuKH s pelleHHs
ypaBHEHHUI;

cBOOOJHO OINEPUPOBATH MOHATUAMHU: TPUIOHOMETPHYECKAs OKpPYKHOCTD,
omnpejejeHne TPUrOHOMETPUYECKUX (PYHKIHMHA YHCIIOBOrO apryMeHTa;

ucnosb30Barh rpadukd  (QyHKIMHA JUIs  MCCJIEIOBAHMs [POLECCOB M
3aBHCHMOCTEH NpU pELIeHHH 3a1a4 U3 APYrHX y4eOHBIX IpPeIMETOB M peajbHOii
’KM3HHU, BbIpaXkaTh GOPMyJIaMu 3aBUCHMOCTH MEK/Y BEJIHYHHAMH;

Hauana MaTeMaTHYeCKOro aHAJIH3A:

CBOOOJHO ONEpUPOBATh TMOHATHUSIMHU: apudMeTHyeckas U reomMeTrpuyeckas
nporpeccus, 6eCKOHeYHO yObIBaIOLIas FeOMETPHYECKask IPOrPeccHsi, IMHEHHbIH 1
3KCIOHEHIUAIBHBIN POCT, (JopMyJia CIOXKHBIX MPOLEHTOB, HMETh MPEeCTaBICHHE
0 KOHCTaHTE;

HCIIONB30BaTh IMPOIPECCHU ISl PELIeHUs pealibHbIX 3a/ia4 MPHUKIAJAHOrOo
Xapakrepa;



cBOGOJIHO ONEPUPOBATH MOHATUAMMU: TIOCIIE0BATEIBHOCTD, CIIOCOOBI 3alaHMUs
[OClIe/I0BaTe/IbHOCTEH, MOHOTOHHBIE W OrpaHHYEHHbIE I0CJIe0BATeIIbHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHUS MaTeMaTHYEeCKOro aHajgW3a Kak aHalusa
OeCKOHEYHO MallbIX;

CBOGO/IHO ONEpUpOBATh [OHATUSIMU: HENpepbiBHbIE (QYHKIHUH, TOYKH
paspbiBa rpaduka GpyHKIMH, aCUMOTOTHI rpaduka QyHKIHH;

cBOOOHO ONepupoBaTh MOHATHEM: (YHKIMs, HENpepbIBHAs Ha OTPE3KeE,
NPUMEHSTH CBOWCTBA HENPEPhIBHBIX (QYHKUWHN [UTs pelleHNs 3a/1a4;

CcBOOOJHO ONEPUPOBATh IMOHATHSMHU: IlepBas W BTOpas MPOMU3BOJHBIC
GyHKIMH, KacaTelbHas K rpagHKy QyHKIUY;

BBIYUCJIATH [POU3BOJAHBIE CyMMBbI, MTPOU3BEJICHMs, YaCTHOTO U KOMIIO3HLIUH
ABYX (byHKIMIA, 3HATh POU3BOHBIC 3IEMEHTAPHBIX QyHKIMH;

MCIIOJIb30BaTh I'E€OMETPUYECKUd U (PU3UUECKUI CMBICI TMPOWU3BOJHOW JUIs
peunieHus 3a1a4.

MHuoskecTBa M JIOTHKA:

CcBOOOJHO  ONEPHPOBaTH  MMOHATHSAMHU:  MHOXECTBO, ONEpaluu  Hal
MHOXEeCTBaMH;

UCIIO0JIb30BaTh TEOPETHKO-MHO)KECTBEHHBIN arnapar Juist ONMCaHus peajlbHbIX
TPOLIECCOB U SBICHHUM, IPH PEILICHUH 33/1a4 U3 APYTrUX y4eOHBIX NPEAMETOB;

cBOOO/IHO OINEPUPOBATH TOHATUSIMHU: OIpEJIEJICHHE, TEOpeMa, YypaBHEHHE-
Clle/ICTBUE, CBOMCTBO MAaT€MaTHYECKOro 00beKTa, J10Ka3aTelibCTBO, PaBHOCHIIbHBIC
ypaBHEHUs] U HEPABEHCTBA.

K koHiy obOydenus B 11 kiaacce 0OydarolmUiCs TMOJYIUT CICAYIOLIUE
npeaMeTHbIE Pe3y/bTaThl [0 OTIAENbHBIM TeMaM paboueil mporpammbl y4eOHOro
Kypca «Anrebpa ¥ Hauyajla MaTEMaTHYECKOro aHAIU3a»:

Yucsia 1 BbIYHCICHHS:

cBOOOJHO OINEPUPOBATH IMOHSATHAMM: HaATypaJbHOe W Iejoe YHCIIO,
MHOXECTBA HATypaJbHBIX M IENbIX YHCes, MCIOJb30BaTh MPU3HAKH JEIMMOCTH
nensix yuces, HOJl u HOK HatypanbHbIX YMCell IJIs pelleHus 3a/1a4, IPUMEHATh
anroput™ EBkinnna;

cBOOOJHO OMNEpPUpPOBATH IOHATHEM OCTAaTKa TI0 MOJYJIO, 3aluChIBATh
HATypaJibHbIe YHCIIA B PA3IMYHbIX MO3ULIMOHHBIX CHCTEMaX CUHCIICHUS;

CcBOOOZHO OMNEPHPOBATH TMOHATHAMH: KOMILIEKCHOE YHUCJIO H MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, TIPEICTaBIIATh KOMIUIEKCHBIE uMcia B aurebpanieckod u
TPUrOHOMETPHYECKOM (opMe, BBINOJIHATL apupMETHUECKUE ONnepalun ¢ HUMH H
n300paxkaTh Ha KOOPJIMHATHOH MJIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA:




CBOOOJHO ONEPUPOBATH MOHATHSIMHU: HppalMOHAJbHbIE, MOKa3aTelbHble H
jorapuMUYecKie HEpPaBeHCTBA, HAxXOJWThb KX peIlIeHHUs C  TOMOILBIO
pPaBHOCHUJIBHBIX I€PEXO/I0B;

OCYLIECTBJISITh OTOOp KOpHEH 1NpH pelIeHHH TPUTOHOMETPHUYECKOro
ypaBHEHHS;

cBOOOJIHO ONMEepHUpOBaTh TMOHATHEM TPUIOHOMETPUYECKOE HEepaBeHCTBO,
NPUMEHATE HeoOxoaumble  (opMmysbl Il peUIeHHMs OCHOBHBIX — THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB,

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CHCTEMAa M COBOKYITHOCTh YPaBHEHHH M
HEPABEHCTB, PABHOCHUJIBHBIE CHUCTEMbI U CUCTEMBI-CJIEJICTBUSI, HAXONUTH PeLIeHUs
CHUCTEMBI U COBOKYIMHOCTEH pallMOHAIbHBIX, HPPALMOHAJIBHBIX, [10KAa3aTE/bHBIX U
norapu(pMHUUYECKUX YPaBHCHUH U HEPABEHCTB;

peLiaTh paLOHAJIbHBIE, MppalroOHAJIbHbIE, MoKas3aTeJibHbIE,
norapupMuUecKHe W TPUIOHOMETPHYECKHWE YPaBHCHHS W HEPaBeHCTBA,
cojiepKalIue MOYJIU U apaMeTphbl;

NpUMEHSTH rpaduyeckre MeTObl ISl pellieH|sl ypaBHEHHH W HEPaBEHCTB, a
TaK)Ke 3a1a4 ¢ rapaMeTpamu,

MOJIEJIUPOBATh peallbHble CHTyallud Ha s3blKe anredpbl, COCTaBISITH
BBIP@KEHHUS, YpPaBHEHHUs, HEPAaBEHCTBA M HX CHCTEMbI I10 YCJIOBHIO 3a/ay,
MCClIeIOBaTh TOCTPOCHHBIE MOJEIH C HCIOIb30BaHMEM anmaparta anredpsbl,
MHTEPIIPETUPOBATH MOIy4YeHHBIH pe3yJIbTar.

OyHKUuH H rpapuKH:

CTPOHMTH TpadUKH KOMMOZUIHU (QYHKUMH C [IOMOILBIO 3JIEMEHTapHOIo
HCCIIe/IOBAHUSl U CBOMCTB KOMITO3ULIMU JABYX (DyHKLIMIA;

CTPOMTH TreoMeTpuueckue oOpa3bl ypaBHEHHH W  HEpPaBeHCTB Ha
KOOPAMHATHOM MJIOCKOCTH;

cBOOOJHO  ONEPHPOBATH MOHATHAMM: TIpaUKH  TPUTOHOMETPUYECKHX
(byHKIHMIH;

NpUMEHATh (QYHKUUH JUIs MOJECJIIMPOBAHMS W HCCIC[O0BaHUS peallbHbIX
MPOLIECCOB.

Hauyana mareMaTH4YeCKOIo aHa/IM3a:

UCIIOJ1b30BaTh MPOU3BOJHYIO Ul HCCJIeI0BAHUs (DYHKLIHH Ha MOHOTOHHOCTD
U 3KCTPEMYMBI;

HAXOIUTh HAUOOblIee U HaUMeHblllee 3HadeHHs (QYHKIIMH HENpPEepPhIBHOM HA
OTpE3KE;

MCIIOJIB30BATh IMPOU3BOJHYIO Ul HAXOXKIACHMS HaWIydllero pelieHus B
NpUKIaZHBIX, B TOM 4YHCJIE COLMAIbHO-DKOHOMHMYECKHX, 3ajxa4ax, A
onpeJie/ieHHs] CKOPOCTH M YCKOPEHHs Npolecca, 3a[aHHOro dbopmysioll WM

rpaduKom;




CBOGOJHO OMNepUpoBaTh MOHATHUSIMH: TepBooOpasHas, ONpeenéHHbIN
MHTErpaj, HaXOJHWTh I[EPBOOOPa3HbIE 3JIEMEHTApHBIX (YHKIMH M BBIYMCIATH
unTerpai rno popmyne Hetorona-Jleitbnuna;

HAXOUTh TUIOLIAHM IIOCKUX GUryp U 00BEMBI TEJ C MOMOILLBIO HHTErpaia;

UMeTh [pEJICTaBIeHHe O MaTeMaTHYeCKOM MOJICIMPOBAHUM Ha TIpUMEpe
cocTapiieHus AudpepeHIMaTbHBIX yPaBHEHUH;

pelars MpUKIaJHble 3a/a4i, B TOM YHCJIe COLMAIbHO-OKOHOMUYECKOro M
du3MYecKOro xapakTepa, CpeZicTBaMKi MaTeMaTH4eCKOro aHain3a.
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OCHOBHBIE METO/1bI PEIICHHS
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u rpaduK KOpHs N-OH CTETCHHU. |

CBOMCTBA

IIpeoGpa3zoBaHisi YHCIOBBIX

BBIpQKEHHI, COJIepKalIIX 1
CcTerneHu H KOpHH

TIpeobpasoBaHus YHCIIOBbIX

BBIPAXKEHHI, cojlepKallluX 1
CTENEeHU U KOPHH

ITpeoGpazoBaHusi YHCIIOBBIX

BBIPQXKECHHMI, COJIEPHKALIIX | 1
CTEeNeHH U KOPHH |
MppaunoHalbHbIC YPABHCHHA. |
OCHOBHBIE METO/IbI PEIICHHS 1
UppannoHaIbHBIX ypaBHEHHH
HppauuoHaibHbIe yPaBHEHH. |
OCHOBHBIE METO/Ibl PeLICHHA 5 1
MpPALlHOHAIBHBIX YPABHCH ui
VppaunoHaibHble yPaBHCHHS.
OCHOBHBIE METO/IbI PEIICHUS 1
HppalMoHaIbHBIX ypaBHEHH
PaBHOCHJIBHBIE TIEPEXO/IbI B
peLICHHH HPPALHOHAIBHBIX | 1
ypaBHeHHH |

PaBHOCHIIbHbIC nepexo,ubl B |
pellleHHH HPPALMOHAIBHBIX ' 1
ypaBHeHHi

PaBHOCHIIbHBIC nepexomﬂ B
pelleHnH HpPalMOHATIBHBIX | 1
ypaBHeHHH I

PaBHOCHIIbHBIC nepexonm B
peleHIH HPPAIHOHATIBHBIX 1
ypaBHeHHH |

CaoiicTBa 1 rpatbmc KOpHS N-0H |
cTeneny Kak (pyHKImH 06paTHOM |
CTENEeHH ¢ HATYpaIbHbIM
noxasarejieM

CaoiicTBa U rpatbmc xopus n-oi |
creneHy Kak GyHKimH oOpaTHOH |

1
CTEMNEeHH ¢ HaTypalbHbIM '
rokasaresieM
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LA

z})

L




| | VppanuoHaibHbIe ypaBHeHus"

| !
|
| i
|54 |
]
I

| |
|56 |

| |
| 57 |

I
| -
|

58

39 '
|

I. _-|_
l61 |
|

p—

.r__|_

S
65 |

l66 |

| L jorapudmer

|
| 67 |
!:___l_
68 I

CrerneHb ¢ pallHOHAIbHBIM
nokasareyieM U e€ CBOHCTBa
Crernedb ¢ palMOHAIbHBIM
nokasarteyieM U €€ CBOHCTBa
CreneHb ¢ palldOHAIbHBIM
nokasaresieM 1 e€ CBOHCTBa
[TokazarenbHast q)yHKuus e
CBOIICTBA 1 rpaduK
Hcnonb30Bannue rpaq)mca
GyHKIUH JUlsl pEeIIeHHs
ypaBHeHHH

Hcnonb3oBanue rpatbm(a
(GYHKUIWH JUTs peLICHHUS
ypaBHEHUH
[TokaszarenbHbIC YPaBHEHUS.
OCHOBHBIE METOJIBI PEIICHHS
[10Ka3aTe/bHbIX yPaBHEHHH
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