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INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIl Kypc «Anrebpa W Hayajma MaTEMaTHYECKOTO aHAIW3a» SBJISETCS OJHUM U3
HamOoJee 3HAYMMBIX B MPOrpaMMe CpEIHEro oOIIero oOpa3oBaHUs, TMOCKOJIBKY,C
OJIHOM CTOpPOHBI, OH OOECHEeYMBAET WHCTPYMEHTANbHYIO 0a3zy i M3y4yeHHs BCeEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE OOydYalolMXcsd Ha YpPOBHE, HEOOXOAMMOM JJii OCBOEHUS
uHPOPMATHKH, OOIIECTBO3HAHMS, WCTOPHUH, CIOBECHOCTH W JPYTHMX IUCIUIUINH. B
paMKax JIaHHOTO Y4eOHOro Kypca oOydYaroIuecsi OBJaJeBalOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOU HAYyKH, KOTOpas bopmynmupyet CBOM JOCTIDKEHUS B
MaTeMaTU4YecKoil hopme.

VY4eOHbIli Kypc anreOpbl M Hadajl MaTeMaTUYECKOr0 aHAJIM3a 3aKJIaJbIBaCT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKU, XUMUU, OMOJIOTHMH, TTOHUMAHHS OCHOBHBIX
TEHCHITUN Pa3BUTHsI YKOHOMUKH M OOIIECTBEHHOMN JKU3HH, TTO3BOJISIET OPUCHTUPOBATHCS
B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJIB30BATh UX
JUISl JajbHEHIero oopa3oBaHusi U B TOBCEIHEBHOM XKM3HH. B TO ke  Bpems
oBiajiecHue  aOCTPaKTHBIMH W JIOTUYECKU CTPOTMMH KOHCTPYKIUSMU anreOpbl U
MaTEMaTHYECKOTO  aHallu3a  pa3BUBACT YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTBH, JIOKA3bIBaTh  YTBEPXKICHUSA C TMOMOIIBIO WHAYKIUU U

paccyknartb  JI€AYKTUBHO,  HMCIOJb30BaTh  0000LIEHME U  KOHKPETH3alHUIo,
abcTparupoBaHue " aHAJIOT IO, (dopmupyer KpEaTUBHOEU KPUTHUYECKOE
MBILUICHHUE.

B xonme m3yuyeHuss yueOHOro kypca «Airedpa M Hayajda MAaTeMaTHYECKOrO AHAIM3a»
oOydaroIuecs MoJy4aroT HOBBIM OMBIT PEeUICHUS MPUKIIATHBIX 33]]a4, CAMOCTOSATEILHOTO
NOCTPOEHUS] MAaTeMaTHYECKUMX MOJENEH pealbHbIX CHUTyaluld, HWHTEpIpETaluu
IIOJyYECHHBIX PELICHHI, 3HAKOMSATCS ¢ IPUMEpPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B
OPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCSI MATEMAaTHYECKUMU OTKPBITUAMH U UX
aBTOPaAMH.

VYyeOHblli Kypc 0O0JafaeT 3HAYUTENbHBIM BOCIHMTATEIBHBIM IOTEHIIMATIOM, KOTOPBIN
peanuzyeTcs Kak yepe3 yueOHbIN MaTepual, CiocoOCTBYIOUHI (POPMHUPOBAHUIO HAYUYHOTO
MHUPOBO33PEHUSI, TaK W dYepe3 cHelupuKky ydyeOHOM MedATeNbHOCTH, TpeOyromen
OPOAOJKUTEIPHOW KOHUEHTPALMM BHHUMAHHS, CaMOCTOSTEIbHOCTH, AKKypaTHOCTH M
OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pE3yNbTaT.

B ocnoBe meronuku oOydeHus anredpe M HayalaM MaTEeMaTHUYeCKOro aHajlu3a JIEKHT
JeSITeIbHOCTHBIN MPUHIUI 00yUEHUSI.

B cTpykType yuebHoro kypca «Anredpa 1 Hayaia MaTeMaTUYECKOIO aHAIN3a» BbIJIEICHBI
CJIEIYIOLIME COAEPKATENBHO-METOANYECKUE TUHUU: «HHCIIa U BBIYACTICHUS,

«DyHKIMK U rpaduku», «YpaBHEHHUS U HepaBeHCTBay, «Hadama maTemMaTH4ecKoro



aHanuzay, « MHOXecTBa U JJoruKay. Bce OCHOBHBIE cofiepKaTeIbHO-METOJUYECKUE JINHUU
U3YYalOTCS Ha MPOTSDKEHUHM JABYX JIeT OOydYeHHsT Ha YpPOBHE CpEIHEro oOuiero
o0pa3oBaHusl, €CTECTBEHHO MIOMOJHAS APYr Jpyra W MOCTENEHHO HACHIIAsCh HOBBIMU
TeMamMu U pazaenamu. JlaHHBIN y4eOHBIH Kypc SIBISETCS MHTETPATUBHBIM, MOCKOIBKY
oOBeauHsieT B ceOe cofepikaHre HECKOJIbKMX MaTEMaTHYECKUX NHUCIMIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPUS, MATEMAaTUUECKUN aHAJIN3, TEOPUs MHOXKECTB, MaTeMaTHIECKast
noruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIAAEBAlOT BCE Oojee HMIMPOKUM
MaTeMaTUYeCKUM  ammapatoM, Yy HHUX  IIOCIEIOBaTeNbHO  (QOpMHUpPYETCS U
COBEpPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMAaTUYECKYI0 MOJENb pealbHOM CHUTyaluHu,
NPUMEHATh 3HAHWs, TONY4YeHHBIE MPU HW3YYCHHH YYEOHOTO Kypca, HJsl pelIeHUs
CaMOCTOSITENTFHO  COPMYJIMPOBAHHOM  MaTeMaTHMYeCKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenbHo-MeTOoMYeckass  JuHUS  «YHYucma W BBIYMCICHUS»  3aBEpUIAcT
(dbopMHUpOBaHUE HABBIKOB UCTIOIB30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObUIO HAYaTo
Ha YpOBHE OCHOBHOTO 001mero oopa3zoBanus. Ha ypoBHe cpemnero obmero oopa3oBaHus
0co0oe BHUMaHUE yjemsieTcss (OPMUPOBAHHMIO HABHIKOB PAIlMOHAJILHBIX BBIYUCIICHUH,
BKJTIOYAIONINX B ce0s MCMONB30BAHUE PA3NIUYHBIX (DOPM 3aIUCH YHCIIa, YMEHHE JeaTh
HOPUKUJIKY, BBIIOJIHATh NPUOIMKEHHBIE BBIYUCICHMSI, OLICHUBATh YMCIIOBBIE BBIPAKEHMS,
paboTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCS MHOXECTBa
HATYpPaJbHBIX, LEJbIX, pAlHOHAIBHBIX W JCUCTBUTENbHBIX YHUCEN JOMOJHAIOTCA
MHOXKECTBOM KOMIUIEKCHBIX 4HCeNl. B KaXXAOM M3 3THX MHOXXECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHbIE eMy crieu(pUUEeCcKUe 3a/1a4U U ONIEpalliu: IeJI€HIE HalleJI0, ONlEpUpPOBaHHE
OCTaTKaMHd Ha MHOXECTBE IIeNbIX 4YHCeN, O0COObleé CBOWCTBA pAIMOHANIBHBIX H
UppaIOHANBHBIX YHCEN, apu(PMETHUYECKHE OIepalH, a TaKKe H3BICUCHHE KOPHS
HATYpaJlbHOM  CTEMEHM HAa  MHOXKECTBE  KOMIUIGKCHBIX  4YHcell. braromaps
MOCTIEIOBATEIbHOMY PAaCIIUPEHUIO Kpyra HCIONb3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOKHOCTSIMM  HMX TPUMEHEHHUs [JIs PpELIeHUs pa3dudHbIX 3a7ad  QopMupyercs
NpEICTaBICHUE O EAMHCTBE MaTeMAaTUKHM KaKk Hayku Hu €€ pOJIUB MOCTPOCHHUH
MoOJIeTIel peaibHOr0 MUpPA, IMIMPOKO UCTIONB3YIOTCSl 000011IeHHE U KOHKPETH3AIHS.

Jlunusa «YpaBHEHUSI U HEPABEHCTBa» pealiu3yeTcsl Ha MPOTSKEHUH BCEro OOydeHHs Ha
YpOBHE cpeaHero oouiero oOpa3oBaHUs, MOCKOJIBKY B KaxkaoM paszeine [Iporpammbl
NPEIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynapTate oOydaromiuecs
OBJIQZICBAIOT PAa3JIMYHBIMM METOJaMH PEUIEHUS pPALMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JTOTaPU(PMUUECKHX W TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakXKe 3ajay, coiaepkamux napaMerpbl. [lonydyeHHblE yMEHHMS LIUPOKO
UCTIONB3YIOTCS TIPH UCCIIEIOBaHUH (HYHKIUN C MOMOIIBI0 TPOU3BOAHOMN, MPH PEIICHUH
OPUKIAIHBIX 3a/lad U 337ad Ha HAXOXKJIEHUE HAaWOOJBbIIMX U HAUMEHbBIIUX 3HAYEHUM
¢ynkuun. JlaHHas comepkaTenbHasl JIMHUS BKJIIOYaeT B ce0s Takke (hopMupoBaHUE
YMEHHUI BBIMOMHATH pacu€Tel 1o (opmymnam, mnpeoOpa3oBaHus pPAUOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUH,



coJlep KallluX CTeneHu u Jorapudmbl. brarogapst u3yueHuto anreOpandeckoro Marepuaia
MPOUCXOJUT JajbHEWIllee pPa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOydaromuxcs, (OPMUPYIOTCS HAaBBIKA JACNYKTUBHBIX PAaCCYyXACHHH, paboOThI ¢
CUMBOJIbHBIMH (pOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEM M 3aBHUCUMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. AnreOpa mnpesiaraeT 3(QQeKTUBHbIE HMHCTPYMEHTHI IS
pelieHns MPakKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ay, HATJISIIHO JEMOHCTPUPYETCBOU
BO3MOKHOCTH KaK S13bIKa HAYKHU.

ConepkatenbHO-MeTOANYeCKast JTHHNUS «DYHKIIUU U TpaQUKW» TECHO TEPEeIIeTacTCs ¢
IPYTUMHU JIMHUSAMH Y4eOHOro Kypca, TIIOCKOJIbKY B KaKOM-TO CMBICIE 3a1aér
MOCJIEOBATENBHOCTh M3Yy4YEHUs] Marepuaiia. M3ydeHne CTEneHHOM, MOKa3aTelbHOM,
Jorapu(MUYECKON U TPUTOHOMETPUYECKUX (DYHKIMI, WX CBOHMCTB U rpaduKOB,
UCITIOJIb30BaHue QYHKIUHI 715 PEIICHUS 3a/1a4u U3 IPYTuX YU4EOHBIXIPEIMETOB U peaibHON
KU3HU TECHO CBS3aHO KAaK C MATEMATUYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUU U
HepaBeHCTB. [lpu »TOM Oonblioe BHUMaHHE yaensercs (OPMUPOBAHUIO YMEHUS
BBIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMA BEIMYMHAMH, HCCIIEIOBATH
NOJy4eHHbIe (DYHKIMHU, CTPOUTH UX rpaduku. Marepuan 3Toil conepxkaTelIbHONW JTUHUU
HAlleJICH Ha pa3BUTHE YMEHUI U HABBIKOB, MTO3BOJISIOIIUX BHIPAXKATh 3aBUCUMOCTH MEXKY
BEIMYMHAMHM B pa3iu4HoOd (opme: aHanuTHUeckou, rpaduyeckoil um cioBecHou. Ero
U3Y4YEHHE CIOCOOCTBYET PAa3BUTHUIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIlUK, HWCIIOIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Hadana mMaTeMaTHueCcKOro aHajau3ay MO3BOJISIET CYIIECTBEHHO
pacliMpuTh Kpyr Kak MaTeMaTH4YeCKHX, TaK W MNPUKIAAHBIX 3aJad, JAOCTYIHBIX
0o0y4YaromumMcs, Tak KaK y HHUX TOSIBISIETCS BO3MOXHOCTh CTPOUTH T'padUKH CIOXKHBIX
GyHKIMA, OnpenensaTh X HauOOJbIINEe U HAMMEHbBIINE 3HAYCHUS, BBIUMCISATHIUIONIAIN
buryp u 0OBEMBI TE€J, HAXOIUTh CKOPOCTM M YCKOpEeHHs mpoieccoB. JlanHas
coliepKaTeNibHasl JTMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH MOCTPOEHUSI MAaTEMaTUUYECKUX
MOJEJIEN pEaJbHbIX CUTyallud, TO3BOJSIET HAXOAUTh HAWJIy4llle€ PpEIICHUEB
OPUKIAIHBIX, B TOM YHUCJE COLMAIbHO-D)KOHOMHYECKUX, 3ajadax. 3HAKOMCTBOC
OCHOBAMHM  MaTEMaTHYEeCKOTO aHajiu3a CIOCOOCTBYET Pa3BUTHIO  aOCTPaKTHOIO,
(OpMaTBbHO-IOTHYECKOTO W KPEATUBHOTO  MBINUICHUS, (HOPMUPOBAHHUIO YMEHUU
pacro3HaBaTh MPOSBIECHUS 3aKOHOB MaTEMaTHUKW B HAyKe, TEXHHKE M MCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIJAIOIIMXCS pe3yJibTaTaxX, MOJTYYEHHBIX B XOJ€ Pa3BUTUS
MaTEeMaTUKH KaKk HayKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToANYECKass JUHUS «MHOXeCTBa W JIOTMKa» BKJIOYaeT B ceOs
AJIEMEHThl TEOPUH MHOKECTB U MAaTEeMaTUYECKOW JIOTMKHU. TeOopeTHKO-MHOXKECTBEHHBIE
NpEACTaBICHUS TMPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U TPeiaraioT
HanOoJee YHUBEPCATbHBIN S3BIK, OOBEHAMHSIONIMN BCE pa3/ieNbl MAaTEeMAaTUKU H €€
MPWIOXKEHUN, OHU CBSI3BIBAIOT Pa3HbIC MAaTEMATHYECKUE JTUCIUTIIIUHBI U UX TPUIOKEHHUSB
enuHoe T1enoe. [loaToMy BaXHO [daTh BO3MOXKHOCTh OOYYaIONIEMYCS TTOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHON MaTeMaTHUKH U UCIOJIb30BaTh €ro



JUISl BBIPQXKEHHSI CBOMX MBbICIEH. JIpyruM Ba)KHBIM IPU3HAKOM MAaT€MaTUKH KaK HAyKH
clenyeT MpHU3HATh CBOWCTBEHHYIO €M CTpOroctb OOOCHOBAaHUN U  CIIEIOBAHUE
ONpENENEHHBIM TpPaBUIaM ITOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEMaTUYECKOM  JIOTMKA  CHOCOOCTBYET  PAa3BUTHUIO  JIOTMYECKOTO  MBILUICHUS
Oo0y4YaromInxcs, IMO3BOJSET UM CTPOUTh CBOM PACCYKICHHS HAa OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUUECKOTO MBIIILICHHUS.

B yuebHOoM Kypce «Anredpa 1 Hayasa MaTeMaTUYECKOT O aHATTN3a» MIPUCYTCTBYIOT OCHOBBI
MaTEMaTUYECKOTI0 MOJIETUPOBAHMS, KOTOPbIE€ IPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HAaBBIKOB IOCTPOCHUSI MOJEIEN pPEAIbHBIX CUTyallUi, UCCIEAOBAHUSA 3TUX MOJIEIEU C
NOMOLIBIO anmnapara anredpbl U MaTEMaTUYECKOr O aHaIn3a, MHTEPIIPETAUU MMOTYYEHHBIX
pe3yapTaroB.  TakWe 3amaHusl  BIUIETEHbl B KaXIblil M3 pa3lelioB IMPOTrPaMMBbl,
IIOCKOJIBKY BE€Chb MaTepuajd y4yeOHOro Kypca IIMPOKO HCHOJB3yeTCs Uil pelIeHus
OpUKIaAHBIX 3anad. [Ipu pemeHuMM peanbHBIX NPAKTUYECKUX 3a7ad O00ydaromuecs
pPa3BUBAIOT HAOJIOAATENLHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBarhCs,
UCIIOJIb30BaTh aHAJIOIHIO, 0000IIATh U KOHKPETU3UPOBATh NpodsieMy. JlesTenbHOCTh 1Mo
(GOpMUPOBAHUIO HABBIKOB PEILICHUS MPUKIATHBIX 3aJad OpraHu3yeTcss B Ipolecce
U3Y4YEHHUsI BCEX TEM y4eOHOro Kypca

«Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAJIN3a.

Ha u3ydenue yuebHOro kypca «Anredpa u Hayajaa MaTeMaTUYECKOro aHAIM3a» OTBOAUTCS
272 vaca: B 10 xmacce — 136 yacoB (4 uaca B Hepenmto), B 11 kmacce — 136 gacos (4
yaca B HEJIENIO).

COJEP) KXAHHME OBYYEHUA
10 KJIACC

Yucuaa 1 BbIYUCTCHUSA

Panmonanbubie yncina. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue Apoou. IlpuMenenne npoOel U MPOLEHTOB I PELICHUS TPUKIaTHBIX
3a7a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUI U PEAIbHOUN KU3HHU.

JleiicTBuTeNnbHBIE YMCia. PanvoHanbHble U UppalMOHANbHbIE YUCHa. ApupMeTnyecKue
omnepanuu € JCUCTBUTEIbHBIMH 4YHCIaMU. MoOAyJib AEHCTBUTENIBHOIO YUCIA M €ro
cBoiicTBa. [lpuONMkE€HHBIE BBIYKCIEHUS, MpaBWia OKPYIJIEHHSA, NMPUKHUAKA M OLEHKa
pe3yabTaTa BEIYUCICHU.

Crenensb ¢ nenbiM nokasareneM. bunom Hetotona. Mcnonbs3oBanue noaxoasuieit popmsl
3aIIMCU JEUCTBUTEIBHBIX YMCEN ISl PEIICHUS NMPAKTUYECKUX 3a1ad U NPEICTABICHUS
JAHHBIX.

Apudmernyeckuii KOpeHb HATypaIbHOM CTENEHU U €r0 CBOMCTBA.

Crenenp ¢  pauuoOHaJdbHBIM  [IOKa3aTeaeM U €€  CBOWCTBA,  CTEIEHb C
NIEUCTBUTEIILHBIM ITOKA3aTEeIIEM.

Jlorapudwm uncna. CoiictBa sorapudma. JlecsaTuunbie U HATypaIbHbIC JTOTapUPMBI.



CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YKCIIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHUHYC U
ApPKTAHI€HC YHCIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxgecTBa M TOXKAECTBEHHbIE MNpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE  ypaBHEHUS UM ypaBHEHUA-CleACTBHMs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METObI PELLIEHUS LENbIX U APOOHO-PALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorouneHsl 0T OJHOW NEPEMEHHOM. J[eleHne MHOIro4JIeHa Ha MHOI'OWJIEHC OCTaTKOM.
Teopema be3y. Muorounensl ¢ niensiMu ko3 durnentamu. Teopema Buera.
[IpeoOpa3zoBaHUs YUCIOBBIX BHIPAXKEHUH, COAEPKAITUX CTENIEHU U KOPHH.
WppauronansHele  ypaBHeHUs. (OCHOBHBIE METOABI PELIEHUS HPPALHOHAIBHBIX
YPaBHECHUH.

[TokazarenbHble ypaBHEHUSA. OCHOBHBIE METOJIBI PEIEHUS ITOKA3aTEIbHBIX YPABHECHUM.
[IpeoOpa3zoBaHue BEIPAKEHUMN, COJIEPKAIIMX JOTapUPMBI.

Jlorapupmuyeckue ypaBHeHHs. (OCHOBHBIE METO/ABl PEUICHUS JIOTapUPMUYECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUH. PelieHne TpUroHOMETPUIECKUX YPABHEHU.
Pemienne cucrem nMHEWHBIX YypaBHEHUMW. MaTpuua CHCTEMBbI JIMHEHMHBIX YpPaBHEHHM.
Onpenenutens MaTpuLbl 2X2, €ro reOMETPUYECKUIN CMBICI U CBOMCTBA, BBIYUCIICHUE €r0
3HAQYECHUS, NPUMEHEHUE OIPEHEIUTENs I PELICHUs CUCTEMBbl JIMHEWHBIX YPaBHEHUM.
Penrenne npukinaaHbIx 3a/1a4 ¢ MOMOLIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUN. MccnenoBanmue
MIOCTPOEHHOW MOJIENH C TOMOIIBIO MATPHI] U ONIPEAECTUTEIIEH.

[Toctpoenne MaTeMaTUYECKUX MOJECIEH pEeAbHON CUTyalld C MOMOILIBIO YPaBHEHUU U
HepaBeHCTB. [IpruMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U PealbHOM JKH3HHU.

DyHKIUN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (GyHkuuu. B3aumHo oOpatHbie dyHKumnu. Kommosurus
byukuui. ['paduk pyHKIMU. DIeMeHTapHbIe TpeoOpa3oBaHus rpaduKkoB PyHKIUH.
O6nacth ornpezaeneHus 1 MHOXKeCTBO 3HadeHui ¢pynkumu. Hynu dynkuun. [IpomexyTtku
3HAKOMOCTOSIHCTBA. Y&rHpie u HeuéTHble ¢yHKnuu. [lepuomnveckue QyHKIUU.
[IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl W MHUHUMYMBI  (DYHKITHH.
HauGonbiee 1 HaumeHbl1ee 3HaYeHUs! QYHKIIMHA Ha IPOMEXKYTKE.

JluneitHas, KBagpaTU4IHAs U IPOOHO-TMHEHHAS QYHKIINH. DJIEMEHTAPHOEUCCIIETOBAHNE U
MOCTPOEHHUE UX TPaPUKOB.

Crenennas QyHKIMSI ¢ HaTypaJbHBIM M LIEIbIM TMOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0M cCTermeHW Kak (QYHKIUM OOpaTHOM CTENEeHU C
HaTypaJbHBIM OKa3aTeJIeM.



[TokazarenbHast U Jsorapupmuueckass (QyHKIUM, KX CBOWCTBA U TIpauUKH.
Hcnonb3oBanue rpadukoB PyHKIMEI 1J1s1 PELLIEHUs] YPABHEHU.

TpuroHomerpuueckasi OKPYKHOCTb, OIIPEIEIEHUE TPUTOHOMETPUUYECKUX (YHKIIHUI
YUCJIOBOT'0 apryMEHTA.

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MpOLleccax U sBICHUIX. [ paguku peanbHbIX
3aBUCHUMOCTEM.

HayaJjia MaTeMaTH4eCcKOro aHaM3a

[TocnenoBaTenpHOCTH, CIOCOOBI 3a1aHUS IIOCJIEIOBATEIBHOCTEN. Meron
MaTeMaTH4YeCKOW WHIAYKUMH. MOHOTOHHBIE W OrPAaHUYEHHBIE TOCIEA0BATEIIBHOCTH.
Hcropust BOSHUKHOBEHHSI MATEMAaTHYECKOr0 aHAIM3a KaK aHain3a OECKOHEYHO MAalIbIX.
Apudmernueckas U TeoMmeTrpuyeckas mporpeccud. beckoHedyHOo — yObIBaromias
reoMmerpudeckas mnporpeccus. CymMa O€CKOHEUHO YOBIBAIOIIEH T'e€OMETPUYECKON
nporpeccur. JIMHEMHBIM M 3KCHOHEHUMANbHBIA pocT. Uucno e. Dopmyna CIOXKHBIX
IIPOLEHTOB. Mcronp30BaHue MPOrpeCCUN ISl PELICHUs PEAIbHBIX 3a/1a4 MPUKIIAIHOIO
Xapaxrepa.

HemnpepoiBable ¢GyHKIMM W UX CBoOWcTBa. TOYKM pa3pbiBa. ACHUMITOTHI T'padHUKOB
¢ynkuuid. CBoiicTBa (yHKUMH HENPEPHIBHBIX HA OTpe3ke. MeToJ HHTEpBAJIOB IS
pelnieHus HepaBeHCTB. [IpruMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKITUH SIS pelIeHUsI3a1a4.
[TepBas u BTOpas npousBoaHbie GyHKIMU. OnIpeesieHue, FeOMETPUIECKUN U (PU3UIECKUIM
CMBICIT IPOU3BOTHON. Y paBHEHHUE KacaTeIbHOU K TpaduKy GHyHKIIHH.

[IpousBoaHbIe 3n1eMeHTapHBIX QyHKIUH. [Ipor3BogHAsS CyMMBI, TPOU3BEACHUS, YaCTHOTO
¥ KOMTIO3UIINU (DYHKITHIA.

MHoxkecTBa U JIOTHKA

MHOXxecTBO, Olepaly HaJl MHOKECTBAMH U UX CBOMCTBa. J(narpammsl Diiniepa— BenHa.
[IprmeHeHne TEOPETUKO-MHOKECTBEHHOT O aIlliapara i OIMCAHUS PEAbHBIX MPOLIECCOB
U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Ompenenenve, Teopema, CBOMCTBO  MaTeMaTHUYECKOrO  OOBEKTa,  CIEACTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BbIYUCJICHUSA

Harypanpubie u nenvie yucna. [IpuMeHeHHE TPU3HAKOB JCIUMOCTH IIEIBIX YHCET,
HanOonpIMi o0t nenurensd (nanee — HOJI) m HanMeHbIee obmiee KpaTHoe (J1anee —
HOK), ocTaTkoB nmo Mojyito, anroputMa EBkinaa qjs pemeHus 3a1ad B 1eNbIX YUCIax.
Komrnekcupie uwucia. AnreOpamdeckas W TPUTOHOMETpUYEecKas (OPMBI 3alUuCH
KOMIUIEKCHOTO 4YHuCia. Apudmerndeckue omnepanud ¢ KOMIUIEKCHBIMH —YHCTIAMHU.
N300pakeHne KOMILIEKCHBIX YMCeN Ha KoopAuHaTHOM miockoctu. @opmyna Myaspa.



KOpHI/I N-OM CTEIICHU M3 KOMIUICKCHOI'O YMCIIa. HpI/IMGHCHI/IC KOMIIZICKCHBIX 4YHUCCJI OJIA
pPCUICHUA (bl/IBI/I‘ICCKI/IX U TCOMCTPUYICCKUX 3a/a4.

YpaBHeHUS U HEPABEHCTBA

Cuctema 1 COBOKYITHOCTh YPaBHEHHUM U HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI M CUCTEMBI-
cnenacTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1060p KOpHEW TPUTOHOMETPUUECKUX YpPABHEHUU C TMOMOIIbID TPUTOHOMETPUYECKOM
OKPYXHOCTH. Perenre TpuroHoMeTpudecKux HEPaBEHCTB.

OcCHOBHBIE METOZBI PEIICHUS IOKA3aTENbHBIX M JOTapuMUYECKHX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIICHUS CUCTEM U  COBOKYIHOCTEH  pallMOHAIbHBIX,
UPpALMOHAIBHBIX, MOKA3aTEIbHBIX U JOrapu(MMUIECKUX YPABHEHUM.

YpaBHEHHMSs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpumeHeHue ypaBHEHHUM, CUCTEM M HEPABECHCTB K PEIICHUI0 MaTEMAaTHYECKUX3aaad U
3a/1ay U3 Pa3IMYHbIX 00JacTel HAYKU M peabHOM KU3HH, UHTEPIPETALUs MOTYyYESHHBIX
PEe3yIbTaTOB.

DOyHKUUH U TPaPUKH

I'paduk xommoszuiuu GyHkuuii. ['eomerprdeckrue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOM TJIOCKOCTH.

TpuronoMmerpruyeckue GyHKIMHU, UX CBOMCTBA U IpadUKH.

I'paduueckre meTompl pelieHUss ypaBHEHUMM W HEpaBeHCTB. ['paduueckue METOIbI
pelIeHus 3a7a4 ¢ mapaMeTpamu.

Hcnons3oBanue rpadukoB (yHKIUN IS HUCCICIOBAHHS TPOILECCOB M 3aBHCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPU PEIICHUH 3aJad U3 JPYTUX YICOHBIXIIPEAMETOB U PEATbHOU
YKU3HU.

Hayana maTtemaTn4eckoro anajamsa

[Ipumenenre MpoOU3BOIHOM K MCCIIEIOBAHUIO (DYHKITHIT HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxxnenne HamOOJBIIEr0 W HAUMEHBIIEr0 3HAYEHUU HENPEephIBHOM (PYHKLIMU Ha
OTpE3KE.

IIpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIYYIIErOo PELICHUS B IPHUKIAJAHBIX
3ajiavax, JJig ONpeeIeHNs CKOPOCTU U YCKOPEHHsI IIpolecca, 3aaHHOro (hOpMyIION WiH
rpaduxom.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3HbIe 3iIeMEHTapHBIX
¢bynkuuid. [IpaBuna HaxXoXAEHUS TEPBOOOPA3HBIX.

Nurerpain. I'eoMeTpudecKkuii CMBICI UHTETpaia. Beluncienne onpenenéHHoro naTerpaia
no ¢popmyine Herorona—JleitoHua.

[IpumeHeHne uHTErpana Uil HaXOXKIEHUS IUIoW@aAed IUIocKkux ¢Guryp U o0bEMOB
Ir€OMETPUYECKUX TEL.

[Tpumeps pemennii qud epeHranbHbIX YypaBHEHUH. MaTemMaTnueckoe MOIEeTMpPOBaHHE
peabHBIX MPOIIECCOB C MOMOILIBIO MU PEepeHIINATBHBIX YPaBHEHUH.



INPEJMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce oOydarommiics MONYYHUT CIEAYIOIIUE MPEIMETHBIC
pE3yNbTaTHI 10 OTAETHHBIM TeMaM (enepanbHoi pabodueil mporpaMMbl y4eOHOTO Kypca
«Anredpa u Hayama MaTEMaTHYECKOTO aHATTN3ay:

Yucjia v BbIYUCJIEHUA

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: PAITUOHATBHOE YUCIIO0, OECKOHEUHASTIEPUOANYECKasT
Ipo0b, TPOIEHTHI, HPPAMOHATBLHOE  YHCJIO, MHOXECTBA  pAIlMOHAIBHBIX U
JEWCTBUTEIIBHBIX YUCEN, MOYJIb JEUCTBUTEIIBHOTO YUCIIA;

IPUMEHSTH IPOOU U IIPOIICHTHI JJIsl pEIIeHUs TIPUKIIAIHBIX 3a71a4 U3 PA3IMIHBIX OTpaciei
3HAHUU U PEAIbHOM KU3HU,

NPUMEHSATh NPUOIMKEHHBIC BBIYMCIICHUS, MPABWIIA OKPYIJICHUS, TPUKUIKY U OLECHKY
pe3yibTaTa BEIYMCICHUN;

CBOOOJIHO OMNEPHUPOBATH TMOHATHUEM: CTENEHb C IEIbIM IOKa3aTelieM, HUCIOIb30BaTh
MOAXOAAIIYI0 (POpMY 3aITUCH TCHCTBUTEIBHBIX YUCEIN JUIS PEIICHUS MPAKTHICCKHUX 3a/1aUH
MPEJACTABICHUS JAHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYpaIbHOU CTETICHH,
CBOOOJIHO OMEPHUPOBATH MOHSITHEM: CTEIECHb C pPallMOHATILHBIM IOKa3aTeleM; CBOOOIHO
OTIEpUPOBATH MOHITHUSIMU: JTOTapU(PM UKCIIa, JECCITUIHBIE U HATYPATbHBIC

jorapudMsl;

cBOOOTHO ONEpUPOBATh TMOHITHSAMH: CHHYC, KOCHHYC, TAHTEHC, KOTaHTEHC
YHCIIOBOTO apTyMEHTa;

OIIepUPOBAThH MOHATUSMU: apKCHUHYC, apKKOCHHYC M apKTaHT'€HC YHUCIIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUpPOBAaTh  MOHATUSMHU:  TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUA U YPABHEHUS-CIEACTBUSA, PABHOCUIBLHBIC HEPABEHCTBA;
OPUMEHATh pa3jIMyYHble METOJbl PELICHHUS PALMOHAIBHBIX U JAPOOHO-pallMOHAIbHBIX
YPAaBHEHHM, NPUMEHATHh METOJl NHTEPBAJIOB JUISl PELICHUS HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: MHOT'OUYIEH OT OJHOM MEPEeMEHHOW, MHOTOWIEH C
HenbIMA KO3 (ULIHEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSTh JEJIE€HUE MHOIOWIEHAa Ha
MHOTI'OYJIEH C OCTaTKOM, TeopemMy be3y u teopemy Buera st pemenns 3anay;

CBOOOJHO OMNEPHPOBATh NOHATHUSAMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHWI, MaTpuua,
OIPEAENIUTENb MATPULIBL 2 X 2 ¥ €ro reOMETPUYECKUNA CMBICI, HUCIIOJIB30BaTh CBOWCTBA
onpeAenuTens 2 X 2 g BBIYUCICHHS €ro 3HAY€HUs, MPUMEHSATh ONpPENeTUTENH s
pelIeHnss CUCTEMbl JIMHEHMHBIX YPAaBHEHHUM, MOJACIMPOBATH pEAJbHbIE CUTYyallUu C
IIOMOIIBIO CHUCTEMBI JIMHEHWHBIX YPAaBHEHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
IIOMOILBIO0 MAaTPHUILL U OIIPEACIUTEIIEN, HHTEPIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;
UCIIOJIb30BaTh CBOMCTBA ICUCTBHI C KOPHAMU AJI IPe0oOpa30BaHUsI BbIPAXKEHUH;



BBIMIOJIHATh ~ NIPEOOpa3oBaHUSl  YMCJIOBBIX  BBIPAXKEHHUH, COJIEpXKAIIUX  CTENEHU C
paLMOHAIBHBIM I10KA3aTeIIEM;

UCIIOJIb30BaTh CBOWCTBA JorapuMoB g MNpeoOpa3oBaHUsl JIOTapUPMUUYECKUX
BBIPAKCHUM;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HppAlMOHAIbHBIEC,  IIOKAa3aTENbHbIE U
norapu(MUYECKUE YpaBHEHUS, HAXOAUTh HMX PEIICHUS C TOMOIIbI0 PAaBHOCHIBHBIX
IIEPEXOJIOB WM OCYIIECTBIIAS POBEPKY KOPHEW;

OPUMEHATh  OCHOBHBIE TpUTOHOMETpuYeckue GopMylbl I8  IpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKECHUN;

CBOOO/IHO OIEpPUPOBAaTh IOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSIThH
HeoOxonuMble (OpPMYJbl JJIS PEIICHUS OCHOBHBIX THUIOB TPUTOHOMETPHUYECKHUX
YPaBHECHUMU;

MOJIETUPOBATh pealbHbIE CUTYAallMM Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKEHMUS,
YpPaBHEHUsI, HEPABEHCTBA [0 YCJIOBUIO 3aJayd, UCCIEAOBATh ITOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM armapara aareOphl.

DyHKUMU U rpaduKu:
CBOOOJTHO ONEPUPOBATh MOHATUAMU: (PYHKIUS, CIOCOObI 3aaHusl (PYHKUIUHU, B3aUMHO
oOpatHble  (GyHKUMM, KoMIo3uuus GyHKUMHA, rpaduk  (QYHKIUH, BBIIOJIHATH
aJIeMEeHTapHbIE TPeo0pa3zoBaHus rpaPUKOB (HYHKIINIA;
CBOOOZHO OMNEPUPOBATh NMOHATHSIMH: 00JIACTh OMNPEACIICHUS W MHOXKECTBO 3HAYEHUI
(yHKUMU, HYIU PYHKIMU, TPOMEXYTKU 3HAKOIOCTOSHCTBA;
CBOOOIHO OllepUpOBaTh MOHATUAMM: UETHBIE H  HEYETHBIE  (DYHKIHH,
nepuoanyeckre QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbI U
MUHUMYMBbI (YHKIIMH, HAaHOOJIblIIee U HAUMEHbLIee 3HaYeHNE (PYHKLINN Ha TPOMEKYTKE;
CBOOO/IHO ONIEPUPOBATH MOHITUAMM: CTENEHHAs! (PYHKLUS C HATYPaJIbHBIM U LIEJIbIM
nokaszaTesieM, IpauK CTENEHHOM (YHKIMM C HAaTypajlbHbIM U LEJIBIM I10KA3aTEIEM,
rpaduk KOpHsA N-OoH cTeneHW Kak (yHKIUM OOpaTHOM CTENeHH C HaTypaJlbHbIM
[IOKa3aTeNIeM;
OlepUpOBaTh MOHATUSIMU: JIMHEWHAas, KBaJApaThuyHas WU JApOOHO-IIMHEWHAs (YyHKIMH,
BBINIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAHKUE U IOCTPOCHUE UX IPaUKOB;
CBOOOJHO  ONEpuUpoBaThb MOHATUAMM: IOKa3aTeiabHas U JiorapupMuyeckas
(yHKIIMM, UX CBOMCTBA U rpa)vKH, UCIIOIb30BATh UX rpaUKH Uil PEIICHUs YPAaBHEHUM;
CBOOOJHO  OMNEpUpPOBaTh  MNOHATHSAMHU: TPUTOHOMETPUYECKAS  OKPY>KHOCTD,
oIpeneseHNe TPUTOHOMETPHUECKUX (PYHKIIUN YHCITIOBOTO apTryMEHTa;
UCIOJIb30BaTh TpauKu (PYHKUMH IS UCCIEAOBAHMS MPOLECCOB M 3aBUCUMOCTEN MpHU
pelIeHnH 3aJa4 M3 JpYruX Y4YeOHBIX NIPEIMETOB W pEajJbHOM >KU3HHU, BBIPAKATH
(opMysiaMHu 3aBUCHMOCTH MEXAY BEIIMYNHAMU;

Havana MaTeMaTH4eCKOI0 aHAIHM3A:

CBOOO/IHO OIEpUPOBaTh MOHATUSAMU: apu(PMeTHyecKass U reoMeTpudecKasl Nporpeccus,
0eCKOHEYHO yObIBaroI1as FeOMETpUUECKast IPOrpeccusi, TMHEHHBIN U SKCTIOHEHIIMATIbHBIN
poct, (dopMmyna CIOXKHBIX IMPOLEHTOB, HMETh IPECTAaBICHUEO KOHCTAHTE;



UCNOJIb30BaTh IPOrPECCUM ISl PELICHUS PEANIbHBIX 3a]a4 IPUKIAHOTO XapaKTepa;
CBOOOJHO  ONEPHPOBATH IMOHATUSIMHU:  IOCIEIOBATENbHOCTb, CIOCOOBI  3aJaHUs
NOCJIEOBATEIIBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apOXKJIEHUSI MAaTEMaTHYECKOr 0 aHaJIn3a Kak aHajan3a 0ECKOHEYHO MaJIbIX;
CBOOO/IHO ONEpUPOBATh MOHATUAMU: HENpPEpbIBHbIE (DYHKLMHU, TOUKHU pa3pbiBa rpaduka
(GYHKIMU, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJTHO ONEpUPOBaTh MOHATHEM: (PYHKUHMSA, HENpepbIBHAs Ha OTPE3KE, MPUMEHSTh
CBOMCTBA HENMPEPHIBHBIX (PYHKIINIA SIS pEIICHUS 3a/1a4;

CBOOOIHO ONEepUpOBaTh MOHATUSMU: TIepBas M BTOpas NPOU3BOAHBIE (DYHKIHUH,
KacarenbHas K rpaduky GyHKINHY;

BBIUHUCIISATh TPOU3BOJIHBIE CYMMBbI, MPOU3BEAEHUS, YACTHOTO U KOMIIO3ULIMHU JBYX
(GYHKIHIA, 3HATh MPOU3BOHBIC AIEMEHTAPHBIX (DYHKIIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3HUECKHUI CMBICT IPOU3BOIHOM JJI pElIeHUsI3a1au.

MHosxecTBa M JIOTHKA:

CBOOOJHO OIIEpUPOBATh TOHATHUSMH: MHOXECTBO, OIEpallik HaJ MHOXECTBAMHU;
UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN aIllapar s ONHCAHUS PEalbHbBIX
IIPOLIECCOB M SIBJICHUM, TIPU PEIICHUH 3aJ1a4 U3 IPYruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH TMOHITUSIMH: OMNpEICIICHHE, TeopeMa, ypaBHEHHUE- CIEACTBUE,
CBOMCTBO MAaTE€MaTUYECKOTO OOBEKTa, 10KAa3aTeIhCTBO, PABHOCWIIBbHBIC YpPaBHEHUS U
HEPAaBEHCTBA.

K kxoHmy oOydenus B 11 kiacce oOydaromuiicsi TMOJYYUT CIEAYIOIIME IPEAMETHBIS
pe3yIbTaTHI IO OTACIBLHBIM TeMaM (enepalibHOi padodeii mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Hauama MaTEMaTHYECKOTO aHaTTN3ay:

Yucsia 1 BLIYUCITICHNS

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HATypaJbHOE U IEJ0€ YHCIO, MHOXECTBA
HATYpPAJIbHBIX U LEJIBIX YUCEN, UCIIOIb30BATh MPU3HAKU IETMMOCTH Henbix yucen, HOJlu
HOK HarypanbHbIX yuCen Jid pelieHus 3a/1a4, IPUMEHATh AIrOpuT™M EBKINA;
CBOOOJIHO OINEPUPOBATH MOHATHEM OCTaTKa MO MOJAYJII0, 3alUChIBATh HATypaJbHbICUHCIIA
B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHSATHUAMU: KOMIUIEKCHOE YMCIIO U MHOXXECTBO KOMILUIEKCHBIX
4yuces, NPeICTaBIsATh KOMIUIEKCHbIE YUCTIA B alreOpanvyeckod U TPUTOHOMETPUUYECKOM
¢dbopMe, BBITIONHATH apu(MeTHuecKue onepanuy ¢ HUMU U U300pakaTh Ha KOOPJIMHATHOMN
IJIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOMIHO  ONEpHpOBaTh  MOHATUSAMHU:  HUppAlMOHAJbHBIC,  TOKAa3aTeNbHbIE |
jorapuMUIECKUE HEPABEHCTBA, HAXOMWTh WX PEIICHHUS C TOMOIIbIO PaBHOCWIBHBIX
EpPEXO/I0B;

OCYHIIECTBJISATH OTOOp KOPHEH MPHU PEIIEHUH TPUTOHOMETPUUECKOT0 YPaBHEHUS;



CBOOOJTHO OMEpUPOBaTh TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTH
HEeoOXomuMble (OPMYNBl JJIE PEUICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWIBHBIE CUCTEMBI M CHUCTEMBI-CIIEACTBUSA, HAXOAUTHb PELICHUS CUCTEMBI U
COBOKYITHOCTEH paIliOHAIbHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(OMUUECKUX
YPAaBHEHUN U HEPABEHCTB;

pemniath parnroHaJbHBIE, HUppallMOHANbHBIC, TIOKa3aTeNbHbIC, JIorapupMHUUEecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEPKAILIME MOIYJIA U ITApAMETPBI;
MPUMEHATH IpaduuecKrue METObI JIJIs PEIICHUs] YpaBHEHUM U HEPaBEHCTB, a TakKe3ajgad
C IapaMeTpaMuy;

MOJIETTUPOBATh pEaTbHBIC CUTYaIlUM Ha S3BIKE alnreOpbl, COCTABIATh BBIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJa4, UCCIEA0BATH IIOCTPOCHHBIE
MOJIETTM C UCIOJb30BAaHUEM ammapara aireOpbl, HWHTEePIPETUPOBATH MOTYyUCHHBIN
pe3yJibTar.

DOyHKUUM U TPaPUKM:

CTPOUTH TPAPUKU KOMIIO3UIIUUA (PYHKIIMI C MTOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHUS U
CBOMCTB KOMITO3UIINH JIBYX (DYHKITUH;

CTPOUTHh TEOMETPUUECKHE O00pa3bl ypaBHEHMM UM HEPaBEHCTB Ha KOOPIWHATHOMU
IJIOCKOCTH;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: TpaPUKU TPUTOHOMETPUUECKUX (DYHKIUK;
MPUMEHATH (GYHKIIMH JIJIT MOACIIMPOBAHUS 1 UCCIICIOBAHUS PEATbHBIX ITPOIIECCOB.

Havana MaTeMaTH4ecKoro anajausa:

UCIIOJIb30BaTh TNPOU3BOAHYIO JUISI HCCleAoBaHUsA (YHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HaAWOOJIbIIEE ¥ HAWUMEHbIIEC 3HAYCHHS (PYHKIMU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh  MPOM3BOJHYIO  JUISI  HAXOXKIEHHUS  HAWIy4dIlIero  penieHus B
NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX, 3aJayax, [Js ONpeleTICHHUs
CKOPOCTH ¥ YCKOPEHHUS MPOIIecca, 3aJaHHOTO (GOpMYIION Wil TpaduKoMm;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: IEPBOOOPpaA3HAs, ONPEIeIEHHBIN MHTErPal, HAXOIUTh
NIEpPBOOOpA3HBIC ANEMEHTAPHBIX (DYHKIMNA M BRIYUCIATH UHTETpaI 1o popmyneHrroToHa—
JleiOHuIA;

HAXOJUTH TUIOIIA/IH IJIOCKUX PUTYp U 00BEMBI TEIT C TOMOIIBIO UHTETpaa;

UMETh TPEACTABICHUE O MaTeMaTUYEeCKOM MOJEIUPOBAHUU Ha MPUMEPE COCTABJICHUS
nuddepeHmaIbHbIX YPaBHEHUN;

pemaTh NpUKIaJHbIe 3a/l1aud, B TOM YHCJIE COLMAIBHO-YKOHOMHYECKOT0 M(U3NIECKOTO
XapakTepa, CpeJCTBAMU MaTEeMAaTUYECKOI0 aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ha3zBanue paznena KonmuecTBo OCHOBHBbIE BU/IBI JIEATEIIBHOCTH
OCHOBHOE COIEpKAHUE

(Temb1) JacoB 00yYaromunxcst

MHOK€ECTBO 24 MHOK€eCTBO, Onepaluu Hcnonb30BaTh TEOPETUKO-

NENCTBUTENIBHBIX YHCEIL. HaJl MHO>KECTBAMH U UX CBOMCTBA. MHOXECTBEHHBIN anmnapar JJist

MHOrO4JIEHBI. Jlnarpammel Diinepa — Benna. OIMCAHMA X0/a pPEeLIeHUs

PanroHaibHbIE ypaBHEHUSIU [IprMeHEHNE TEOPETUKO- MaTEMATUYECKUX 3a/1a4, a TAKKE

HCPAaBCHCTBA. MHO>KECTBCHHOI'O anmnapara PCAJIbHBIX IMTPOICCCOB U SIBJICHU.

CucTeMbl TUHEHHBIX JUIS pelleHys 3a/1au. OnepupoBaTh NOHATUSIMU:

ypaBHCHUH Panmonanesabie unciia. OObIKHOBEHHBIEH [PALIMOHAIBHOC Y1CIIO, OeckoHevHas

NEeCATUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUYHBIE MEPUOIUUECKUE NPOOH.
[TpumeneHue apodeli U MPOIEHTOB IS
[peLIeHUs TIPUKIaIHbIX 3a]1a4.
JleicTBUTENIbHBIC YHUCIIA.
ParyoHanbHbIe U UPpPALlMOHAIBHBIC
yucia. ApupMeTuiecKue ornepanumc
NEeHCTBUTEIILHBIMU YUCIIAMH.

Moynb JeHCTBUTEIBHOTO YUCTIA U €TI0
cBoiicTBa. [Ipubnmxénnbie
BBIUKCJICHUS, TIPABUJIa OKPYIJICHUS,
MPUKUJIKA U OIICHKA pe3yJibTaTta
BBIYHCIICHUH.

nepruoguvecKas Ipoob, IPOLEHTHI;
MPPALMOHAIBHOE U IEUCTBUTEIBHOE
YUCII0; MOIYJb JEUCTBUTEIIBHOIO
YKCIa; UCIIOIb30BATh ITU ITOHATHUS
[IPU IPOBEACHUU PACCYKIECHUN

U JI0Ka3aTelIbCTB, MPUMEHSITH IPOOUHU
[IPOLICHTBI JUJIS PELICHUS
NPUKJIAIHBIX 33724 U3 Pa3JIMYHbIX
OTpacier 3HaHUM U PEAIbHOMN KU3HMU.
Hcnons3oBaTh npuOIMKEHHbBIC
BBIYMCIICHUS, [TIPABUIIA OKPYTJIEHUS,
MIPUKHUJIKY U OLICHKY PE3yJbTaTa
BBIYMCIICHUU.
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OCHOBHBIE METO/BI PEIICHMS LIETIBIX U
NPOOHO-PAIMOHATBHBIX YPaBHEHUM

Y HEPAaBEHCTB. MHOIO4YJIEHBI OT OJTHOU
[IEPEMEHHON. [[eTeHre MHOTO4YIeHa Ha

MHOrO4JIEHBI C ENBIMU
kordpunmenramu. Teopema Buera.
Pemenune cucrem JTUHENHBIX
ypaBHeHU. MaTpuiia CUCTEMBI
NMMHEWHBIX ypaBHEHUW. OnpenennuTensb
MaTpHULBI 2X2, €r0 TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIUUCIIEHUE €TO
3HAYEHUS]; IPUMEHECHHUE ONPEACITUTEINS
JJIS1 PELICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Pelenre npukiaaHbix
3aJ1a4 C MOMOIIBIO CUCTEMBI JIMHENHEBIX
YPaBHEHUU

MHOTO4YIECH C OCTaTKOM. Teopema besy.

[IpyuMeHATh pa3IuyHbIe METO/bI
[pElIEHUS pallMOHAIIBHBIX U JPOOHO-
[paLlMOHAIBHBIX YPABHEHUN; a TAKKE
METO]I UHTEPBAJIOB JIJISI PEIIEHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOYJICH
OT OJTHOM NIEPEMEHHOM, €r0 KOPHH;
MIPUMEHSTH JEJIEHUE MHOTOYJICHA

Ha MHOIOWIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera mia peuieHus
3a7ad.

OrneprpoBaTh NOHATUSIMHU: CUCTEMA
NMIMHEWHBIX YPABHEHUW, MaTpHIIA,
ONpPEAECTUTENb MAaTPHULIBI.
Vcnonb30BaTh CBOMCTBA OMPEAEITATEIS
2 X 2 sl BBIYACIICHUSIETO 3HAYEHUS,
MPUMEHSATH ONPEACTUTENN JJI5
[PELICHUS CUCTEMBUINHENHBIX
YPaBHECHU.

MoaenupoBaTh peaabHbIE CUTYalIUUC
[IOMOILBI0 CUCTEMBI JIMHENHBIX
YPAaBHEHHI, UCCIIEI0BATh
[TOCTPOEHHBIE MOJIENIH C TIOMOUIBIO
MATPULL U ONIPEIEIIUTEIIEN,
MHTEPIPETUPOBATH MTOTYUYEHHBIN
pe3yJIbTaT
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@DyHKIUYU U rpaduKu.
CrenenHast QyHKIUS C
1[EJ1bIM TTOKa3aTeIeM

12

DyHKIUS, CIOCOOBI 3a/1aHus QYHKIIHH.
B3anmHo 00paTHbIe PYHKIIUH.
Komnozuuus pynkuuit. I'padux
byHKIIMU. DIIeMEeHTapHbIe
npeoOpazoBaHus rpaduKoB (PyHKIUH.
OO0nacThb onpeeICHNsS] 1 MHOYKECTBO
3HaueHud Qyukiuu. Hynm pyHkuuu.
[IpoMexyTKH 3HAKONOCTOSIHCTBA.
Ué&rHbie u HEeUETHBIC (DYHKITUU.
[lepuoanueckue QyHKIIHH.
[IpomMeKyTKH MOHOTOHHOCTH
byHKIMU. MakCUMyMbl 1 MUHUMYMbI
¢dbynakiun. Hanbompiiee n HanMeHbIIIee
3HaueHHEe (YHKIIMHU HA IPOMEKYTKE.
JIuneitHas, KBagpaTU4HAast U TPOOHO-
muHelHas QyHKIMU. DJIeMEeHTapHOe
MCCIIeIOBAaHNE U MOCTPOCHHE IPaPUKOB
ATUX QYHKIHI.

CreneHs C LeIbIM MTOKa3aTeIEM.
bunom HeroTona.

CrernieHHast QyHKIHS C HATYPaTbHBIMU
1[[€JIbIM TOKa3aTeneM. E€ cBoMcTBa U

rpaduk

OnepupoBaTh MOHATUSAMH: PYHKITHSA,
criocoObI 3a7aHust PYHKIINN; B3aUMHO
oOpaTHbIe PYHKIIMU, KOMIIO3HUIIHS
byukuuii, rpaduk yHkuu, 061acTh
OTIpeeNICHUs] © MHOKECTBO 3HAUCHUH
byHKIMN, HYIH QYHKIIAH,
POMEXKYTKH 3HAKOMTOCTOSHCTBA,;
muHelHas, KBaJApaTu4dHasi, 1poOHO-
MuHEeNHas U cTeneHHas (PyHKIIUH.
BEIOTHATH dIIeMEHTapHbIC
npeoOpazoBaHus Tpa@uKoB HYHKIIHIA.
3HaTh U yMETh JOKA3bIBaTh YETHOCTh
VTH HEYETHOCTH (DYHKITHH,
MEePUOJUYHOCTD (PYHKIIUU, HAXOAUTh
MPOMEXYTKA MOHOTOHHOCTH
(byHKIIUN, MAKCUMYMbl 1 MUHUMYMBI
(byHKIIMK, HAaUOOJIbIIEE U HAUMEHbIIEEe
3HaueHHE (PYHKIMU HA IPOMEKYTKE.
DopMyIHpOBaTh U WLUTFOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEWHOM,
KBaIPaTUYHOU, APOOHO-TUHENHON U
CTETICHHOHN (DYHKITHIA.

Bripaxxats hopmynaMu 3aBUCUMOCTH
MEX]Ty BETUUUHAMU.

3HAThH OINPEJICIICHUE U CBOMCTBA
CTETICHHU C LIETIBIM MTOKa3aTeNIeM;
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MOJIXOAIYI0 (hOpPMY 3amKcCH
NENCTBUTENb-HBIX YHCEN ISl pelICHUS
MPAKTUUECKUX 3a7a4 U MPEACTABICHUS
TTAaHHBIX

ApudMeTnyeckuii KopeHb 15 ApudmMernyeckuil KopeHb HaTypalibHOM (DopmynupoBaTh, 3aKCHIBATHB
N-Oii CTENEHH. CTETIEHU U €ro CBOICTBA. CUMBOJIMYECKON (hopme
WppanroHanbHbie [IpeoOpa3oBaHus YUCIOBBIX 1 MCIOJIb30BATh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COAEPKAIINX CTEIEHUN N-oii cTeneHu A mpeoOpa3oBaHUs
KOPHH. BBIPAKEHU.
WppanrioHaabHble YPaBHEHHUS. Haxonute pelenus uppanoHaibHbIX
OCHOBHBIE METO/IbI PELICHUS YPaBHEHUH C IOMOUIBIO PABHOCUIIbHBIX
UppalMOHANBHBIX YPaBHEHUIA. [EPEXO0JI0B UJIN OCYILECTBIISAS IPOBEPKY
PaBHOCHIIBHBIE ITEPEXO/IbI B PELLIEHUH KOpHEH.
MppalOHaIbHBIX YPABHEHUH. CtpouTts rpaduk QpyHKINN KOPHS
CBolicTBa U rpaduK KOpHS N-oi N-o¥i CTEeTeHN Kak 0OpaTHOU
CTENEHU KaK (PYHKIIMM 0OpaTHOU TUTsl QYHKITUM CTETIEHH C HAaTypaibHbIM
CTEINIEHU C HAaTypaJlbHbIM I10KA3aTEIEM [I0Ka3aTeseM
[ToxazaTenbHast PyHKIHSA. 10 CrerneHp ¢ paMOHAIbHBIM DopMynupoBaTh OIPEECICHNE

[Toka3zaTenpHbIE ypABHEHUS

[OKa3aTeseM U €€ CBOMCTBA.
[Toka3arenbHas QyHKIMS, €€ CBOMCTBAU
rpaduk. Mcronb3oBanue rpaduka
(byHKIMY 171 pelieHrs YpaBHEHUH.
[Toka3arenbHble ypaBHEHUS. OCHOBHbBIE
METO/Ibl PELICHHS IT0KA3aTENbHBIX
YPaBHEHUU

CTEINEHU C pallMOHAIBHBIM
[IOKa3aTEJIEM.

BoIoNHATH peoOpa3oBaHus
YKCIIOBBIX BBIPAYKEHUI, COlEPIKALUX
CTENEHU C PallMOHATbHBIM
[I0KAa3aTEIIEM.

Wcnonb3oBaTh UGPOBBIE PECYPCHI
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JUTSI IOCTPOEHUs Tpaduka
OKa3aTeNIbHON (PYHKIINU U U3yUYEHUS
€€ CBOMCTB.

Haxonuts penienus nmokazareinbHbIX
YPaBHEHUI

Jlorapudmudeckas pyHKIus. 18 Jlorapudm uncna. CoiicTBa JlaBaTh onpezenenue morapupma
Jlorapupmudeckne ypaBHEHUS nmorapudma. JlecssTuuHbIE U YHCIIa; JECATUIHOTO U HATYyPaTbHOTO
HATypaJbHBIC JIOTapU(OMBI. norapudma.
[IpeoOpasoBaHie BEIPAKCHHUIH, W cnonb3oBaTh CBOMCTBA JIOrapu(dMoB
CoJieprKalUX JIOrapru(mel. JU1S TIpeoBpa3oBatHsl
Hnorap PVI@MH%CKM byHxuus, nmorapu(pMUYECKUX BbIPAKEHUIA.
e€ CBOMCTBA U TpaduK. .
- pad Ctpouts rpaduk gorapupMuIecKoi
CTIOJIb30BaHME IpaduKka GyHKIIUNA .
pag ° (pyHKn byHKIIMK KaKk 00paTHOM
JULA PCLICHUA ypaBHCHHIH. K MTOKAa3aTEIbHON M UCIIOJIb30BaTh
Jlorapndmuteckue ypasHeHus. CBOMCTBA JIorapupmMuaeckoit pyHKITUN
OCHOBHBIC METOBI PEIICHHSI
. TUTS peleHust 3a/1ay.
morapuMUYECKUX YpaBHEHUI.
Haxonuts perienus
PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH .
morapu(MUYECKIX YpaBHEHUHN FIOrapHQMUMECKHX ypaBHEHHI
C TIOMOIIIBIO PABHOCHIIBHBIX MEPEX0JI0B
WJIM OCYILIECTBIISAS MPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHc  JlaBaTh ompenesieHus CuHyca,

BBIPAKCHUA U YPAaBHCHUA

YUCJIOBOr0 apryMeHTa. ApKCHHYC,
APKKOCUHYC U apPKTAHT €HC YHCIIOBOTO
aApryMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHI'€HCA U KOTaHT€HCa
YMCIIOBOI'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHTeHCa YUCIIA.
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OTpeeICHNe TPUTOHOMETPUIECKUX
(YHKITUN 9UCIIOBOTO apTyMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKHUE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKECHUH.
Permenne TpUrOHOMETPUICCKUX
YpaBHEHUI

[IpyuMeHATE OCHOBHBIE
TPUTOHOMETpHUYECKUE GOPMYIIbI TS
npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKECHUM.
[TpumeHATh (hOpMYIIbI TPUTOHOMETPHUU
TSl PELLIEHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHAN

IlocnenoBarenpHOCTUN
MPOTrpeCCUu

10

[TocnenoBaTeaIbHOCTH, CIIOCOOBI
3aJIaHUS TI0CJIEIOBATEILHOCTEH.
Meron MaTeMaTUYEeCKOW NHIYKIIHH.
MOHOTOHHBIE U OTPAHUYEHHBIE
ocJIeIoBaTeIbHOCTH. MicTopus
aHaIM3a OCCKOHEYHO MAaJIbIX.
Apudmernyeckas ¥ reoMmeTpuyecKas
TPOrPECCHUMU.

beckoHneuHo yObIBaromias
reoMeTpruyecKas Mporpeccus.
CyMMa 6eCKOHEUHO yObIBatoIen
reOMETPUIECKON ITPOTPECCHH.
JIMHENHBIN U SKCIIOHEHIIMAJILHBIN
poct. Yucno e.

dopmyJia CIOKHBIX MTPOIEHTOB.
Vcnonp30BaHKe NpOrpeccuu s
peIIeHus peaabHbIX 3a71a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATHUSIMH:
[IOCJIE0BATEIBHOCTD, CIIOCOOBI
3a/IaHUs TIOCJIE10BATEIbHOCTEM;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCJIEIOBATEIbHOCTH; UCCIIEI0BATh
OCJIEJOBATEIIbHOCTH Ha
MOHOTOHHOCTb 1 OTPAaHUYE€HHOCTb.
[Tonyuats npeacrabieHue 00
OCHOBHBIX UJIEAX aHAIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpenenexue
apu(PpMETUIECKON 1 TeOMETPHUUECKOM
nporpeccun. JlokazpiBaTh CBOWCTBA
apu(PMETHIECKON 1 TeOMETPHUIECKOM
[IPOrPECCUU, HAXOAUTH CYMMY YJIEHOB
[IPOrPECCUU, & TAKKE CYMMY WICHOB
OECKOHEUHO yObIBaOILIEH
reOMETPUYECKOI MPOrpecCuu.
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Vcrionp30BaTh IPOrpeccun

JUI pelIeHus 3a7a4 IPUKIAJIHOTO
XapaKTep.

[IpumeHnsaTs (Hopmyny CIIOXKHBIX
IIPOLICHTOB JUIS PELLICHUS 3aa4u3
[peaIbHOM NIPAKTUKU

HernpepbiBHbIE PYHKITNH.
[IponsBoaHas

20

HenpepbiBHble QYHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
ACUMIITOTHI TPAPUKOB (PYHKITHIH.
CgoiicTBa GyHKIIMH HEMPEPHIBHBIX
Ha OTpe3Ke. MeTol MHTEPBAJIOB IS
pelIeHns] HEPABEHCTB.

[IprimeHeHne CBOMCTB HEITPEPBhIBHBIX
(yHKUMI U1s1 pelieHns 3a1ad.
IlepBas u BTOpas MpOU3BOIHBIC
¢ysnkuuu. OnpenenexHue,
reoMeTpu4ecKuil U (U3NIECKU CMBICI
[TPOU3BOTHOM. Y paBHEHHUE
KacaTeabHOU K TpaduKy QyHKIUH.
[Ipon3BOIHBIE DJIEMEHTAPHBIX
¢dbynkiui. [TponsBomHas cyMMBl,
[IPOU3BEIICHMS, YACTHOI'O U
KOMITO3HUIIMH (DYHKITHI

OrnepupoBaTh MOHATUAMH: PYHKITUS
HEIpEPbIBHAS HA OTPE3KE, TOUKA
paspbiBa GYHKIIMU, ACUMIITOTA
rpaduka GyHKIUH.

[IprMeHATH CBOMCTBA HENPEPBIBHBIX
(byHKIMN IS perieHus 3a/1ay.
OneprpoBaTh NOHATUSIMU: IEPBAs U
BTOpasi MPOU3BOJIHbIE (DYHKIUU;
MOHUMATh GU3HUECKUHN U
FEOMETPUUECKUN CMBICI IIPOU3BOIHOM;
3aIMChIBATh YPABHEHHUE KaCATEIbHOM.
BbluncnsaTh Nponu3BOAHBIE CYMMBI,
[IPOU3BEIECHUS, YACTHOTO U CI0KHOU
byHKIUY.

M3ydaTh MpON3BOAHBIE IJIEMEHTAPHBIX
b yHKITUH.

Hcnonb30BaTh IN€OMETPUYECKUN U
(U3UYECKUI CMBICT TMPOU3BOTHOM
JUISL PELLIEHMS 3a/1a4
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[ToBTOpEeHue, 00001ICHuE,
cUCTEMaTH3aIusl 3HaHUM

OCHOBHBIC ITOHATHUS Kypca aareOpbIu
Hayvaj MaTeMaTudeckoro aHaianzall
Kj1acca, 0000IIeHUE U
cucTeMaTH3alus 3HaHUI

HpI/IMCHﬂTB OCHOBHBIC ITOHATHA KYypCa
anre6pbl N Ha4daJl MaTCMaTH4YCCKOI'O
aHajIn3a JJIA PCIICHUS 3aaa4

W3 pEAIbHOM KU3HU U APYTUX
[IKOJIbHBIX MPEIMETOB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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11 KJIACC

[MOMOIIBIO IPOU3BOIHOMN

WCCIEOBAaHUIO (DYHKITHI

HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenue HauOonbIIEro u
HAaMMEHBIIEr0 3HaYE€HUS HENPEPHIBHOM
(YHKLMU HA OTPE3KE.

[[puMeHeHne POrU3BOTHOMN ISt
HAXO0XAEHUS HAMTYYILEero

pelieHus B IPUKIIA/IHBIX 3a]1a4ax,

1U1S1 OTPENIETICHUS] CKOPOCTH U
YCKOpPEHHUsI Mpolecca, 3aJaHHOrO
(bopMynoi niau rpaduKoM.
Komno3uuust pyHKIui.
['eoMeTpuueckue 00pa3bl ypaBHEHUN U
HEPAaBEHCTB HA KOOPJAUHATHOU
MJI0CKOCTH

Ha3zBanue paznena KonuuectBo [(OCHOBHOE coJiepKaHUE pa3jiena OCHOBHBIE BU/IbI JIEATEIIBHOCTH
(Tembl) 4acoB (TembI) 00 yJaronmxcs
WccnenoBanne (QyHKIHI C 22 [IpuMeHEeHnE MPOU3BOTHONK CtpouTth rpadvk KOMIIO3UIUN

(bYHKIIUN C TTOMOIIBIO 3JIEMEHTAPHOTO
VCCIIEJOBAHNUS U CBOKMCTB KOMITO3UIIUH.
Ctpouth reomeTpudecKkue oopasbl
YPaBHEHHUI U HEPABEHCTB

Ha KOOPAMHATHOW IUIOCKOCTH.
Hcrnonp30BaTh  MPOU3BOAHYIO

JUTs KcclieoBaHust QyHKIUU

HA MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJIUTh HAaUOOJIbIIIEE U HAMMEHBIIICE
3Ha4YCHUS (PYHKITUU HEMPEPHIBHOUN Ha
OTpe3Ke; CTPOUTh rpa@uku QyHKIHI Ha
OCHOBAaHUU MPOBEAECHHOIO
MCCIICIOBAHUS.

Mcnonp30BaTh MPOU3BOIHYIO

TSl HAXOXKEHUS HAUTy4Ilero
peuIeHns B MPUKIAJHBIX, B TOM YHCIIE
COITMAIbHO-DKOHOMUYECKHUX, 3aj1auax,
JUTSL OIIpEIeNIEHUs CKOPOCTH

U YCKOPEHHs Npolecca, 3aJaHHOTO
dbopMyoii niu rpaduKoOM.

[Tony4yaTh npeacTaBlieHUE
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O IPUMCHCHUU HpOHSBO,Z[HOP'I
B Pa3JIM4YHBIX OTPACIIAX 3HAHUU

[lepBooOpa3Hasi u UHTETpaj 12 [lepBo0Opa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU:
repBooOpasubix. [TepBooOpasHbie EpBOOOpa3sHas M ONPENECTEHHbIN
AJIEMEHTAPHBIX (byHKHI/Iﬁ HpaBHHa HMHTCIpall. Haxoauts HepBOO6p33HBIC
HAX 0 /ICHHUS [IEPBOOOPA3HBIX. PIIEMEHTAPHBIX (DYHKIWA U BEIYUCIISTH
uTerpain. 'eoMeTpuueckuii CMBICI MHTCTpa 1o (opmyste HptoTona—
VHTErpaia. Berauciaenue Jlefibrnua.
R Haxonute miomanay miockux Gurypu
OINpEeAEIEHHOr0 HHTErpajia Mo N
. 00BEMBI TEJI C ITOMOIIBLIO
dbopmyne HetoTona— JleliOHuia. )
[IpiMeHeH e HHTErpaa I OMpe/IeIEHHOr0 UHTErpala.
. HAKOMUTBHCS C MAaTEeMAaTHIECKIUM
HAXO0XAEHUS TUIOMIAIeH 3naxo ¢4 C MaTeMaTiaee
i MOJIEJIMPOBAHUEM Ha MIPUMEPE
MIOCKUX (pUryp u o0bEMOB .
nubdepeHInaIbHbIX YpAaBHEHUH.
F€OMETPUYECKUX TEJL.
- 3 [Tony4yath npeacTaBieHUE O 3HAUYEHUHU
PUMEpLI PCIICHIN . BBE/ICHUS TTOHATHS MHTErpaJia
muddepeHmaibHbIX YPaBHEHUI. B PA3BHTHU MATEMATHKH
MaremMaTruuecKoe MOJECIUPOBAHUE
pEeaIbHBIX POLECCOB C TOMOUIBIO
nuddepeHIuanbHbpIX YpaBHCHU N
['pacduku 14 Tpuronomerpruyeckue QyHKIMH, UX Hcnonb3oBaTh HU(GPOBBIE PECYPCHI
TPUTOHOMETPHUICCKUX CBOWCTBA U TpaUKH. J1J1s IOCTPOEHHUS TPaUKOB
byHKIUH. OT60p KOpHEHN TPUTOHOMETPUUECKUX TPUTOHOMETPUIECKHUX (YHKIIHH U
TpUrOHOMETPUYECKHE YPaBHEHHH C TIOMOILIBIO M3YHCHUA NX CBOUCTB.
HEpPaBEHCTBA TPUTOHOMETPHUYECKON OKPYKHOCTH. Pelarh TpUroHOMETPHECKHE
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Pemenre TpuroHOMETpUIECKUX
HEPABEHCTB

YPaBHEHUS U OCYILIECTBIIATH OTOOP
KOPHEH C IIOMOIIBIO
TPUTOHOMETPUYECKOU

OKPYXHOCTH.

[IpumeHsTh (OpMYIIbl TPUTOHOMETPUU
JUISl PELLIEHNUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Vcnionp30BaTh HU(PPOBBIE pECYPCHI
JUIsL IOCTPOEHHUS U UCCIIE0BAHUSA
rpa@uKoB GyHKIMMA

HppauunoHaibHeIe,
[10Ka3aTeIbHbIE U
norapuMuyecKue
HEPAaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUSI
MOKAa3aTeNIbHBIX U JIOTapU(PMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEILICHUS
UPpAMOHATBHBIX HEPABEHCTB.
['paduyeckrie METOIBI pEIICHUS
MPpALMOHAIBHBIX, TOKA3aTENbHBIX U
norapu(pMuUYECKrX ypaBHCHUHN U
HEPABEHCTB

[IpuMeHATH CBOMCTBA ITOKA3aTEIbHOUU
imorapugmMudeckoi PyHKIHMI

K PELICHHUIO NTOKA3aTEIbHbIX U
nmorapu(MUYECKUX HEPABEHCTB.
O60cHOBAaTH PAaBHOCUJIBHOCTD
epexO0/I0B.

Pemats nppanroHanbHbIE U
KOMOMHHPOBAaHHBIE HEPABEHCTBA,C
[IOMOILBIO PABHOCUIIBHBIX

EepPEXO/10B.

W cnonb3oBaTh rpaduueckre METOIbIN
CBOMCTBA BXOJAILIMX B YPAaBHEHHE UIIU
HEPABEHCTBO (PYHKLUI

TUTS pEIeHUS 3a]a4u
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KoMIutekcHbIe yncia

10

KomriekcHbie uncna. Anredpanyeckasu
TPUTOHOMETpHUUecKass (OpPMBI  3amucH
KOMILIEKCHOT'O YHuCJIa.

ApudmeTrndyeckue oneparunc
KOMILIEKCHBIMU YUCJIAMHU.

M300paskeHrne KOMIIEKCHBIX YUCEI

Ha KOOPJAMHATHOM TUIOCKOCTH.

Dopmyna Myaspa. Kopuu n-oii

CTEIEHHU U3 KOMIUIEKCHOIO YHCJIa.
[[prMeHeHnEe KOMITJIEKCHBIX YUCE

TUTst petiieHusT GU3NIEeCKuX U
FeOMETPUYECKUX 3a/1a4

OnepupoBaTh NOHATUIMH:
KOMILUTEKCHOE YHCIIO U MHOKECTBO
KOMILIEKCHBIX YHCEIL.
[IpencraBisiTh KOMIUIEKCHBIE YUCIIAB
anreOpanyeckou u
TPUTOHOMETPHUUYECKOU (popme.
BoinonssaTs apudmernueckue
orepalyuu ¢ HUMH.

MN300pakaTh KOMIUIEKCHBIE YUCIIA
HA KOOPJIMHATHOM MIIOCKOCTH.
[TpumensaTs popmyny MyaBpa u
M0JIy4aTh MPEACTABICHUE O KOPHSIX

3HAKOMHTBCS C TPUMEpPaMu
NPUMEHEHUS! KOMIUIEKCHBIX YHCel
TUTS peIlieHUs] TEOMETPUYECKHX H
(du3nyeckux 3anaq

N-0¥1 CTENEeHU U3 KOMIIJIEKCHOT'O YHCJIa.

HaTypaHI)HBIC " OCJIBIC YHCJIa

10

HarypanbHble u 11e51b1€ Yynca.
[[puMeHeHne NPU3HAKOB JIETUMOCTH
nenbix yncen, HOJl u HOK, ocraTkoB
10 MOAYJIIO, aJiropuT™Ma EBkinaa

IS PEIIICHMS 3a/J1a4 B LIEJIBIX YUCTaX

OnepupoBaTh NOHATHAMMU:
HATYpaJIbHOE U LEI0€ YHUCIIO,
MHOKECTBO HATypaJIbHBIX U LIEJBIX
qucel.

Vcrionp30BaTh NPU3HAKY JEIIMMOCTH
LIEJIBIX YMCENl; OCTATKH 10 MOAYIIIO;
HO/I n HOK nHatypasIbHBIX 4ncen;
anroput™ EBKnnia ams pereHus
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3ajady.
3anuchIBaTh HATYpalbHbIE YKCIIA

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUHMCIICHUS

MoKa3aTellbHbIE, JorapuMuyecKue u
TPUTOHOMETPUUYECKUE YPAaBHEHUS,
HEPABEHCTBA U CHCTEMBI

CucTtembl palliOHAIbHBIX, 12 Cuctema 1 COBOKYITHOCTh YPaBHEHUH. OnepupoBaTh MOHATUSIMU: CUCTEMA U
HppalMOHaIIbHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTh YPaBHEHUU U
[MOKa3aTeIbHbBIX CJICICTBUS. HEPABEHCTB; PEIICHUE CUCTEMbI WU
U JIOrapu(MUICCKIX OCHOBHBIE METO/IBI pellieHus cucTeM i (COBOKYITHOCTH, PABHOCHIbHBIC
ypaBHEHU COBOKYITHOCTEN palliOHAJIbHEIX, CUCTEMBI  CHCTEMBI-CIICICTBH.
UppaIoOHaIbHBIX, [I0KA3aTEIbHBIX U HaXonuTh peienus CUCTeM U
norapu(pMUIECKUX YpaBHCHHUH. COBOKYITHOCTEH LEJIBIX
[[pyuMeHEeHnEe ypaBHEHNM, CUCTEM U [PalMOHAJIBHBIX, HPPALMOHAIBHBIX,
HEPAaBEHCTB K PEIIEHUIO MOKa3aTEIbHBIX U JOTapu(PMUUECKUX
MaTeMaTHYECKUX 3a/1a4 U 3a7a4 YPaBHEHHMI U HEPABEHCTB.
U3 pa3InIHBIX 00J1aCTCH HAYKH U [IpyuMeEHATH CUCTEMBI YPAaBHEHUMK
peasbHOM )KU3HU, UHTEpIpETal s PCHICHUTIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3yJIbTaTOB U3 pa3IMYHBIX 00JacTeil 3HaHUN U
[peaIbHOM )KM3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIC PEIICHUS.
W cnonb3oBaTh UPpOBLIE
[pecypchbl
3ajaun ¢ mapaMmeTpamu 16 PanyonanbHbie, HppanOHAIBHBIE, Br16upath criocob perieHus

[PallMOHAJIbHBIX, UPPALIMOHAJIBHBIX,
[I0KAa3aTeJIbHBIX, JIOrapU(PMUUIECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C ImapaMeTpamu.
[TocTpoeHue u UCCaeI0BaHUE
MaTEMaTUYECKUX MOJEIIEH peaIbHbIX
CUTyallui C IIOMOLIbIO YPAaBHEHUH,
CUCTEM yYpaBHEHMI 1 HEPABEHCTB

C mapameTrpamu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIU Y TTapaMETPHI.

[IpumensTh rpadpuyeckue u
QHAJTUTUYECKUE METO/IbI ISl PEILICHUS
YPAaBHEHHI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccienoBanrue GyHKIUM METOIaMH
MaTEMAaTHYECKOTI0 aHAJIN3A.

CTpouTh 1 UCCIEA0BATH
MaTeMaTHYECKUE MOJIEITN PealTbHbIX
CUTYall} C MOMOIIBI YPAaBHEHHUI,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpEeHue, 00001IeHHE,
cUCTEMAaTHU3AlNS 3HAHUH

16

OCHOBHBIC ITOHATHS U METOJIBI Kypca,
0000IIIEHNE U CUCTEMATHU3ALMAA 3HAHUI

MonenupoBaTh peajbHble CUTYallUd HA
I3BIKE aJIreOpbl, COCTABIIATh
BBIPAXKCHMSI, ypaBHEHUS, HEPABEHCTBAU
UX CUCTEMBI IO YCJIIOBHIO 33J1a4H,
MCCJIEI0BATh TIOCTPOEHHBIE MOJEIH

C MCIIOJIb30BAHUEM arlrapara anreopsl,
MHTEPIPETUPOBATH MOJTYYCHHbBIN
pe3ynbTar.

[IpumensaTh GyHKIUN

JUISI MOZICJTUPOBAHUS U UCCIIEA0BAHUS
[pEAIbHBIX TPOLECCOB.

PemaTe npukiaaHbIe 3a0a4H,
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B TOM YHCJI€ COLIMAIBHO-
PKOHOMHUYECKOT0 U (hU3UUECKOI0
XapakTepa, Cpe/ICTBaMHU alreOpbiu
MaTeMaTUYECKOr0 aHajIn3a

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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