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NOACHUTE/IbHAA 3ATTUCKA

VYueOHbIil Kypc «Anredpa U Havyajla MAaTEMaTUYECKOTO0 aHaIN3ay SBIISETCS OJHUM
13 HamOoJiee 3HAUYMMBIX B MPOrpaMMe CpeHero oOIIero 0o0pa3oBaHUs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH OOECIEYMBAECT MHCTPYMEHTAJbHYIO 0a3y Il U3Y4YEHHs] BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroi CTOPOHBI, (HOPMHUPYET JIOTHYECKOE W
a0CTpakTHOE MBbIIIJIEHHEe OOyYalolUXCsd Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHUS
uH()OpPMATUKH, OOIIECCTBO3HAHUS, WCTOPUM, CIIOBECHOCTH U JPYTUX JUCIUIUIMH.
B pamkax pganHoro ydeOHOro Kypca oOydaroniyecsi OBJAJEBAlOT YHHUBEPCATbHBIM
S3bIKOM ~ COBPEMEHHOM  HaykKu, KoTopas (QOpMyIupyeT CBOM  JIOCTHIKCHUS
B MaTeMaTu4eckou opme.

VY4eOHbIl Kypc anredpbl U Hauajd MaTeMaTUYECKOTO aHallM3a 3aKJIaJbIBAET OCHOBY
JUISL YCIENTHOTO OBJIQJieHUsT 3aKkoHaMu (UBUKH, XUMHHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIIUA Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOW >XHM3HHU, TMO3BOJISET
OPUEHTUPOBATHCS B COBPEMCHHBIX IHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIB30BaTh WX JUIS JajdbHEWIIero oOpa3oBaHUST U B ITOBCETHEBHOM
X®u3HM. B TO ke  BpemMs  oOBiageHHEe  AOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMH KOHCTPYKLIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHUE
HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATH YTBEPKICHUS
C TOMOIIBIO HWHAYKIUU M PacCyXIaTh AEAYKTUBHO, HCIOJIB30BaTh OOOOIIEHUE H
KOHKpETH3alMio, abCcTparupoBaHue ¢ aHaIOrHio, (GOPMHUPYET  KpEaTUBHOE
U KPUTHYECKOE MBIIIICHHUE.

B xoge uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATN3a»
oOy4aromuecs Mmoy4aroT HOBBIN OTBIT PEHICHUS MPUKIAIHBIX 33724, CAMOCTOSTEILHOT O
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENIed pealabHBIX CUTyallud, WHTEPIpETaluu
MOJIYYEHHBIX PEHICHHUH, 3HAKOMSITCS ¢ MPUMEpPaMHU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBHIAAIONIMMUCS MAaTEMATUYECKUMH OTKPBITUSIMHU U UX
aBTOpPaMHU.

VY4eOHbIil Kypc 0071a1aeT 3HAYNTEILHBIM BOCTIUTATEILHBIM MTOTEHITNAIOM, KOTOPBIH
peanmu3yeTcss Kak uepe3 Y4YeOHbIH Marepuan, CIoCOOCTBYIOMUM (OPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUSI, TaK U 4epe3 CriennPuKy yaeOHOH eaTeTbHOCTH, TPeOyIomei
MPOJIOJDKUTETFHOM KOHIICHTPAIIUM BHUMAHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 MOJYYECHHBIN pPe3yJIbTar.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaln3a
TISKUT JIEATETLHOCTHBIA TPUHITUI OO0 yICHHS.

B ctpykrype yueOHOro Kypca «AnrebOpa W Havajla MAaTeMAaTHYECKOTO aHAIHM3a)»
BBIJICTICHBI CIIETYIOIINE COACPKATEIHHO-METOIMUECKIE JIMHUN: «HUCTa 1 BEIYUCTICHUS,
«DyHkuu U rpapukny, «YpaBHEHHS U HepaBeHCTBa», «Hauanma maremaTHuecKoro



aHanuza», «MHoXecTBa MW JIOTMKa». Bce OCHOBHBIE COJIEpKATEILHO-METOIUYECKUE
JMHUU W3Y4YaloTCs Ha MPOTSHKEHUU JBYX JIET OOyUeHHs Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSASI APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu W pasjaeiamu. J[aHHbIA yuyeOHBIH KypcC SIBIASIETCS UHTETPATUBHBIM, MOCKOJIBKY
o0beUHsIET B ce0e coAepikaHNe HECKOJIbKUX MAaTeMAaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anreOpa, TPUTOHOMETPHUSI, MATEMaTHYECKHUM aHAJIN3, TEOPUSI MHOXKECTB, MAaTeMaTHYECKAas
noruka u apyrue. [lo mepe Toro kak oOyuaromuecs OBIaAeBalOT BCE Oosee MHPOKUM
MaTeMaTH4YeCKUM  amnmapaToM, Y HHUX  IOCJIEIOBaTeNbHO  (opMHUpYyeTCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTUYECKYH0 MOJENbh pPEaIbHOW CUTYyallUH,
NPUMEHATh 3HAHMsI, TOJYYCHHBIC MPU H3YUYEHUHM YYEOHOTO Kypca, ISl PelIeHUs
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAHHOW  MaTEeMaTHYECKOM  3ajmaud, a  3areM
UHTEPIPETUPOBATH CBOW OTBET.

ConepxaTtenbHO-MeTONMYECKass JUHUA «Yuciaa ¥ BBIYUCICHUS» 3aBepIlacT
dbopMupoBaHUE HABBIKOB HCMOJB30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOpoe OBLIOo
HA4YaToO Ha YPOBHE OCHOBHOro oOmiero ooOpaszoBanus. Ha ypoBHe cpeaHero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE yJemseTcs (OPMUPOBAHUIO HABBIKOB PallMOHATBHBIX
BBIYKCJICHUH, BKJIFOYAIONIUX B ce0s HMCIOJIB30BaHUE Pa3IMYHBIX (POpM 3amucu 4ucia,
yMEHUE JejaTh NPUKUJIKY, BBIMOJHATh NPHUOIMKEHHBIC BBIYUCICHUS, OICHUBATH
YHUCIIOBbIE BBIpaXKEHHUs, paboTaTh C MAaTeMAaTUYECKMMH KOHCTAaHTaMU. 3HAKOMBIE
0Oy4JaromMMCsi MHOXKECTBA HATYPaJIbHBIX, IIEJBIX, PAIMOHAIBHBIX U JIEACTBUTEIbHBIX
qucell JOTOMHIIOTCS MHOXKECTBOM KOMILJIEKCHBIX Yuceld. B KakIoM M3 3THX MHOXKECTB
paccMaTpHUBaIOTCS CBOMCTBEHHbBIE €My creluduYecKrue 3a/ladyu U Olepaluu: JeIeHHe
HAIeJIO, ONEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE LIEJBIX YHUCEN, 0COOble CBOMCTBA
palMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(METHUYECKHE ONepaluu, a TaKKe
U3BJICYCHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX YHCEN.
bnaromapsi mocinenoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHUS I PEIICHUS Pa3IMYHBbIX 3a7ad
dopMupyeTcsi TpeAcTaBICHHE O EIUHCTBE MAaTEMAaTUKH Kak HaykKu H €€ pojH
B TIOCTPOCHUHM MOJIEJIEH pPEabHOTO0 MHpa, MIUPOKO HCIHOIB3YIOTCS 0000IIeHHEe |
KOHKpPETH3aLlU4.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3yeTCs Ha MPOTAKEHUH BCErO 00yUYEHUs
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakIoM pasnaene [Iporpammbl
MPETYyCMOTPEHO peIIeHHe COOTBETCTBYIONMIMX 3adad. B pe3ynbrare oOydarommecs
OBJIQJICBAIOT PA3IUYHBIMU METOJIaMH PEUICHUS PALNOHAIBHBIX, HUPPALMOHAJIbHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3aJad, CoAepXKalux mnapaMmerpbl. [lolyyeHHbIE yMEHHUS IIHPOKO
WCIIOJIB3YIOTCS TIPH MCCIIEAOBAaHUH (DYHKITUH C MTOMOIIBIO MPOU3BOHOM, MPU PEIICHUN
MPUKJIAIHBIX 337a49 W 337a9 Ha HAXOXKJIEHHUE HAWOOJBIINX W HANMEHBIINX 3HAYCHUU
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINONHATH pacdy€Tsl 1O QopMynam, MOpeoOpa30BaHUs PALMOHAIIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKKe BBIPAXKEHUI,



colepKallux creneHu u Jjorapudmbl. biaromaps u3ydeHHIo anreOpandyeckoro
Marepuajia MPOUCXOAUT JalbHEWIIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO
MBIILIEHUS 00y4YarOIIUXCsl, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOThI
C CUMBOJIbHBIMU (POpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEeHCTB M HepaBeHCTB. AunreOpa mnpemnaraeT 3S(QPEKTUBHbIE HMHCTPYMEHTHI
JUISl pELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HATrJIAIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KakK SI3bIKa HAyKHU.

CopepxarenbHo-MeToAnYeckass JauHUS  «DyHKUMM W Tpa@uKU»  TECHO
NeperuieTaeTcs ¢ IPyruMu JUHUSAMH Y4eOHOro Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCIIENOBATENIBHOCTh  M3y4Y€HUs  marepuana. V3ydeHue  CTEneHHOM,
NOKa3aTeJIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIMM, UX CBOMCTB U
rpauKoB, HCMOJIB30BaHME (YHKUMI [Js peleHus 3axad U3 JAPYyrux Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHueM ypaBHEHUW M HepaBeHCTB. [Ipu »ToM OO0JbIIOE BHUMAHUE YACHSIETCS
(GbopMHUpOBaHUIO yYMEHHs BbIpakaTh (OpMyJlaMU 3aBHCHMOCTH MEXKAY Ppa3InYHBIMU
BEJIMYMHAMH, UCCIIEIOBAaTh MOJyYEHHbIE (PYHKIMH, CTPOUTh MX Tpaduku. Martepuan
ATOM COZIepKATEIbHOM JIMHUM HAEJEH HA PA3BUTHE YMEHUI U HABBIKOB, MO3BOJISIOLINX
BBIP@XKaTh 3aBHUCHUMOCTH MEXJY BEJIUYMHAMU B Pa3iMdHOM (GopMe: aHAIUTHUYECKOM,
rpaguyeckoi u cioBecHOM. Ero nzydenue crnocoO6CTByeT pa3BUTHIO aJrOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTM K OOOOIIEHHWI0O M KOHKPETU3allUH, HCIOJIb30BAaHUIO
aHaJIOTUN.

CopnepxarenpHas nuHUsA «Hagama maTemMaTHdeckoro aHanusa» IO3BOJSET
CYLIECTBEHHO paCIIUpPUTh KpPyr Kak MaTeMaTU4EeCKHX, TaK WM IPUKIAJHBIX 3azad,
JOCTYTHBIX 00YyYalOIMMCsl, TaK KaK Y HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH IpapuKu
CJIOKHBIX (DYHKIIMH, ONpeAesATh UX HauOOJIbIINE U HAUMEHBIINE 3HAUE€HHUs, BBIYUCIIATh
wiomaau Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHUs IpoleccoB. JlanHas
COZIEpIKaTEIIbHASL JIUHUSA OTKPBIBACT HOBBIE BO3MOXKHOCTH IIOCTPOCHUSA MATEMAaTUYECKUX
MOJECJIE  pealbHbIX CUTyallMi, [O3BOJAET HAXOAWUTh HAaWIydllee pPEIICHUE
B IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX, 3aJadaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOr0 aHajliu3a CIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MNPOSBICHUSA 3aKOHOB MAaTeMaTUKM B HAayKe, TEXHHUKE M MCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIONIMXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTEeMaTUKH KakK HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOYKECTB U MAaTEMATHYECKOM JIOTUKU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECh KypC IIKOJIBHOM MATEMATUKH W IPEIJIararoT
Hanbosee YHMBEPCAIbHBIN S3bIK, OOBEIMHSIOUINI BCE pa3fesbl MaTeMaTUKu U e
IIPUJIOKEHHUH, OHH CBSI3BIBAIOT PA3HBIE MATEMATHYECKUE JUCLUIIIINHBI U UX IPWIOKEHHUS
B enuHoe ueinoe. [loaToMy BaXXHO JaTh BO3MOYKHOCTh OOydYaromieMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOM MAaTEMAaTUKUM W MCHOJIB30BAaTh €r0



JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMaTHKU KaK HAyKH
cleayeT MNpu3HATh CBOMCTBEHHYIO €l CTporoctb OOOCHOBaHUN U  CJEJIOBaHUE
onpefenéHHbIM paBUjiaM MOCTPOCHMS J0Ka3aTelNbCTB. 3HAKOMCTBO C AJIEMEHTAMU
MaTeMaTU4eCKOM JIOTUKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
o0ydJaromuxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHHS Ha OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueOHOM Kypce «Anredpa u Hayajia MaTeMaTUYECKOT0 aHalu3ay MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJIETUPOBaHMs, KOTOpbIe MPU3BAHBI CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIEH peaabHbIX CUTYyallui, MCCIICIOBAHUS
ATUX MoOjeNied C TMOMOIIbI0 anmapara airedpbl M MaTeMaTUYecKOoro aHaiusa,
UHTEPIpPETAIlMH TOJYyUYCHHBIX pPEe3yJbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXK[bIi
U3 Ppa3delioB MPOrpaMMbl, IOCKOJIBKY BECh Marepuan ydeOHOTro Kypca IIHPOKO
UCTIONIB3YETCS NI pelIeHUs] TNPUKIaAHBIX 3anad. l[lpu  pemeHun peabHBIX
IPaKTUYECKUX 3a7a4 00ydarolrecs: pa3BUBAOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HUCIOJIb30BaTh aHaJNOrHMi, 0000IIaTh U
KOHKPETH3UPOBaTh IpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKIATHBIX 33/1a4 OPraHM3yeTCsl B MPOIECCe M3YYCHHUS BCEX TeM Y4eOHOro Kypca
«Anrebpa ¥ Hayajga MaTeMaTUYECKOTO aHAIHU3a.

Ha wusyuenue ydeOHOro Kypca «AsreOpa ¥ Hayala MaTeMaTHYECKOro aHaJIh3a
oreoautca 272 4vaca: B 10 kmacce — 136 uacoB (4 uaca B Hememo), B 11 kimacce —
136 gyacoB (4 yaca B HEJICJIIO).

COJEPXAHME OBYUYEHUA
10 KIJACC

Yucaa 1 BBIYUCTICHUA

Panvonansabie uucia. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOU, TMPOIICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIe 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBuTENbHBIE  4YMCHa.  PalMoHanpHBIE W UPPALMOHAJIBHBIE  YHCIIA.
Apudmernyeckre onepanuu ¢ IeMCTBUTEIBHBIMU YnicIaMu. MOayib JeHCTBUTEILHOTO
quclia ¥ ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTJICHUS, IPUKHUJIKA U
OLICHKA pPe3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ neiapM nokasareieM. bunom Hrrotona. Mcmonp3oBaHue moaxomsiieit
dbopMBI 3ammcH MEUCTBUTENBHBIX YWCEN JUIS PEIICHUS MPaKTUYSCKUX 3a1ad |
MPEICTABIEHUS JaHHBIX.

ApudmeTnyecknii KOpeHb HATYPAIBHON CTETICHU M €T0 CBOMCTBA.

Crenenb ¢  palMOHAJIBHBIM  T[OKa3aTelleM M €€  CBOWCTBA, CTEIECHb
C JECUCTBUTEIIBHBIM TOKA3ATEJIEM.

Jlorapudpm uymcna. CpoiictBa Jnorapudma. JlecsTuuHble U  HaATypaJibHbIE
norapuMsl.



CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOTO apryMmeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHHsT W YypaBHEHUs-CIEACTBHs. HepaBeHCTBO, peunieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHHs] LENbIX U JIpOOHO-pallMOHANBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOIOWIEHBI OT OJHOM IIEPEMEHHOM. [[eJleHne MHOro4ieHa Ha MHOTOWIEH
¢ ocratkoM. Teopema be3y. MHorounensl ¢ uensiMu koddduuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHusl YHCIOBBIX BEIPAKEHUM, COJIEPKAIIUX CTEIIEHU U KOPHH.

UNppaunonansubie ypaBHEHUs. OCHOBHBIE METOJABI PEUICHUS HPPALMOHATBHBIX
YPAaBHECHUM.

IlokazarenbHble ypaBHEHUs. (OCHOBHBIE METOABI PEIIEHUS [OKA3aTEIbHBIX
YPaBHECHUM.

[IpeoGpazoBaHue BeIpaX)EHUH, COAEPIKALIUX JOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMHUUECKUX
YPaBHECHUM.

OcHOBHbIE TPUTOHOMETPUYECKUE dbopMyIIbIL. [Ipeo6pa3oBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PelieHre TpuroHoMeTpuyecKux ypaBHEHUN.

Pemenne cucrem nMUHENHBIX ypaBHEHU. MaTpuia CUCTEMBI IMHENHBIX YPABHEHUU.
Onpenenutens MaTpUIbl 2X2, €ro reOMETPUYECKUA CMBICI U CBOWCTBA, BBIUYHCICHUE
€ro 3HAYCHUs, IPUMEHEHHUE OIPEHCIUTENs] ISl PELICHUS CHUCTEMBI JIMHEUHBIX
ypaBHEHUU. PellleHrne NpuKkIaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMbI JJUHEHHBIX YPABHEHUM.
HccnenoBanne mocTpoO€HHOW MOJEIIH C TIOMOIIBIO MATPUIL U OTIPEJACIIUTEICH.

[TocTpoeHne wmareMaTUYEeCKUX MOJAEIEH pealbHOW CUTyalud C I[OMOUIBIO
YpaBHEHUN W HEPaBEHCTB. [IpuMeHEHME ypaBHEHHMHW W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IUYHbIX 001acTeil HAYKH U PEabHON KU3HU.

DOyHkuuu U rpapuxkun

OyHkmus, crnocoObl  3amanus GyHkuuu. B3aumHO o00OpaTHbIE  (YHKIIHH.
Kommnozummst pyukmuii. ['paduk dpyHKiuu. DneMeHTapHbie Tpeodpa3zoBaHus Tpa@uKoB
byHKIUH.

OO6nactp omnpeaeneHus W MHOXKECTBO 3HaueHWd OGynkuuu. Hymu Qyskmm.
[TpomexyTku 3HAKONMOCTOSIHCTBA. UYETHble M Heu€THble (QyHKuuu. llepmomnueckue
dbynkiuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIMH. MaKCUMYMbI U MUHUMYMBI () yHKITHH.
HauGonbiee n HaumMeHbIee 3Ha4eHUs (QYHKIIMA HA IPOMEKYTKE.

JluneitHasi, KBagpaTM4Has W JApOOHO-TMHEWHas (yHKOUH. DIEeMEHTapHOEe
MCCJIEIOBAHNE U MTOCTPOEHUE UX IPaPUKOB.

Crenennass (QyHKUMS C HaTypallbHbIM M LEJbIM MoOKa3ateneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsA N-0il cTeneHH Kak (DYHKIUU OOpaTHOW CTENEeHU
C HATypaJIbHbIM MOKA3aTEeJIEM.



[lokazarenbHass W Jsorapudmuyueckas QyHKIUH, KX CBOHCTBA M TIpadUKH.
Hcnonb3oBanue rpagukoB (GyHKIMM 715 pEeLIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEEICHIUE TPUTOHOMETPUYECKUX (DYHKLIHUNA
YHUCJIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B PEANIbHBIX MIpolLeccax U sBICHUsX. ['paduku
pEAIBHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4eCKOro aHaJIn3a

ITocnenmoBaTeapbHOCTH, CIOCOOBI  3aJaHus  IIOCJEAOBATelNbHOCTEH. MeTton
MaTeMaTU4EeCKOM MHAYKIMU. MOHOTOHHBIE M OrpPaHUYCHHBIE I10CJIEI0BATEIBHOCTH.
Hctopus BO3HUKHOBEHHMS MAaTEeMaTHUYECKOrO aHaliM3a KakK aHaiu3a OECKOHEUHO
MaJIbIX.

Apudmernyeckas U TeoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromias
reoMmerpuyeckass mnporpeccusi. CymMma O€CKOHEUHO YOBIBAIOIIEH TIeOMETPUUYECKON
nporpeccuu. JIMHEMHBIN M 3KCIIOHEHIMAIBbHBIM pocT. Yucio e. dopMyna CI0XKHBIX
IPOLEHTOB. Mcronp30BaHue NMpOrpeccuu Uisl peleHus peajbHbIX 3a7a4 MPUKIaIHOTO
Xapakrepa.

HenpepoiBuble GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBoicTBa (YHKUMI HENPEPBHIBHBIX Ha OTpe3ke. MeToJ HHTEepBajIoB
JUIs pellieHus: HepaBeHCTB. [IpruMeHeHne cBoMCTB HeNpepbIBHBIX (DYHKUMN 1JIs PeIIeHUs
3az1ad.

[lepBast u BTOpas mpousBojHble (yHKIUU. OnpeneneHUe, reOMETpUYECKU U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOMN K TpaduKy (PyHKIHH.

[IpousBoansle 3meMeHTapHbIX (yHkuuid. IIpomsBogHast CyMMBbI, NPOU3BEACHUS,
YaCTHOTO M KOMITO3ULIUU (YHKIIUI.

MHo:kecTBA U JIOTHKA
MHOX€ecCTBO, onepaluyd HaJ MHOXECTBAMHM U UX cBoicTBa. /luarpammel Dilepa—
Benna. IIpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO ammnapara JJjisi ONMHCAHUSl peallbHbIX
MIPOLIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7]a4 U3 APYTUX yUeOHBIX MTPEIMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTeMaTHUYECKOrO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucia 1 BbIYUCTICHUSA

Harypanbnbie u nensie uncna. [IJpuMeHeHrne nMpru3HakoB AEIUMOCTH LEIIBIX YUCET,
HanOonbIMi o0mmi aenutens (nanee — HOJI) m HauMeHbIee odmiee KpaTHoe (nanee —
HOK), ocratkoB mo moaynto, ainroputma EBkiuwaa s pemieHus 3ajiad B LEIbIX
YUCIIax.

KommniekcHble uncia. AnreOpanueckas W TpUrOHOMETpHuecKkas (GopMbl 3amucu
KOMIUIEKCHOTO uuclia. ApudmeTrnueckue ornepauud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paxeHnne KOMIUIEKCHBIX YUCET HA KOOpAUHATHOU miockoctu. Popmyna Myaspa.



KOpHI/I N-OM CTEINEHU M3 KOMIUICKCHOIO 4YHCIIA. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI1 peIICHUS (1)I/I3I/I‘-ICCKI/IX N ITCOMCTPHUUICCKUX 3a7a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCWIIBHBIC HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUU c IIOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpUroHoOMETpUYECKUX HEPABEH CTB.

OCHOBHBIE METO/IbI PELICHUS TOKA3ATENbHBIX U JTOrapu(pMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBl pEIIEHHUS CHUCTEM W COBOKYNHOCTEH palMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C [IapaMETPaMHU.

IIpyuMmeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX
3a/lady U 3a7a4 U3 PA3TMUHBIX 00JacTel HAyKW M PeaibHOM >KWU3HH, WHTEpIpeTanus
IIOJIyYE€HHBIX PE3yIbTATOB.

DYyHKIUH U rPpauKu

I'padpux xommosunuu Qynkuuii. ['eomerpuueckue o00pa3pl ypaBHEHHH U
HEPaBEHCTB Ha KOOPAMHATHOMN IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpapUKU.

['padnyeckue MeTobl pelieHus] ypaBHEHUHM U HepaBeHCTB. I’ padruueckue MeTobl
peleHus 3a1ay ¢ napaMeTpamu.

Hcnonp3oBanue rpapukoB (GYHKIUN JJI1  HCCIENOBAaHUS MPOLECCOB U
3aBHUCHMOCTEH, KOTOpbI€ BO3HHMKAIOT IpPU pEHIeHMH 3aJad U3 JpPYrux Y4eOHbIX
MPEIMETOB U PEAIbHOU JKU3HMU.

Havana maTteMaTH4ecKOro aHaJIN3a

[IpumMeHeHHE TPOM3ZBOAHON K HCCICAOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxjaeHrne HamOOJbIIEro W HAMMEHBIIErO0 3HAYEHWUW HENPEPHIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IprMeHenne npou3BOIHON ISl HAXO0KAEHUS HAWTYUYLIEro PEIICHUS B IPUKJIIAIHBIX
3aavuax, A OTMpeeIeHUs] CKOPOCTH U YCKOPEHHUS MpoIiecca, 3a1aHHOT0 (hOPMYIION UITH
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  TiepBoOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkuit. [IpaBuia HaxoXKIeHUS TEPBOOOPA3HBIX.

WNuterpan. ['eomerpuueckuii CMbICA HUHTErpaia. BeluuciieHue onpeaenéHHOro
uHTerpana no gpopmyne Herotona—Jleitoauma.

[Tpumenenne wHTErpana s HaXOXKISHUS TUIomaaei iockux ¢Guryp u o0bEMOB
r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemienuit  nuddepeHIHaNIbHBIX  ypaBHeHUH. MaremaTuyeckoe
MOJIETUPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOUIBI0 TU(P(EepEeHIIMATBHBIX YPABHEHUM.



NPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAENIbHBIM TeMaM (hesiepaibHOM padoueil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hayajla MaTEMATUYECKOTO aHAJIN3A»:

Yuc/ia ¥ BbIYMCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: pALUMOHAIBHOE YHCIIO, O€CKOHEUYHas
nepuoanyeckas ApoOb, MPOLIEHTHI, UPPALUOHAIBHOE YUCIIO, MHOKECTBA PAallMOHATBHBIX
Y JEUCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOTO YHUCIIA;

OPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiedl 3HaHUU U pealbHOU )KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIUUCICHUSI, TMPABWIA OKPYTJIEHUS, MPUKHUAKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUN;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETIEHb C LIEJbIM MOKa3aTeJIeM, UCIIOIb30BaATh
HOJIXOJISAIIYI0 (POPMY 3aMKUCH ACHCTBUTENBHBIX YUCEN JJI PEIICHUS TPAKTUYECKUX 3a]1a4
Y TIPEJICTABJICHUS TaHHBIX;

CBOOOJHO OMNEpUPOBATH TOHATHEM: apUPMETHUYECKUN KOPEeHb HaTypaJbHON
CTETICHU;

CBOOOJTHO OMNEPUPOBATH MOHSATHUEM: CTEMEHb C PAaIMOHAJIBHBIM TOKa3aTeJeM;

CBOOOHO ONEPUPOBATH MOHATUSMU: JIOTApU(M YHCIIa, IECATUIHBIE U HATypaTbHbIE
JorapupMsl;

CBOOOZHO OMNEpUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIJIOBOI'O apTyMEHTA,

ONEpUPOBATh MOHATUAMU: ApPKCUHYC, APKKOCMHYC M AapKTAHTCHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHSATUSIMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIEC YPABHEHHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3IMYHBIE METO bl PEIICHHS PAlMOHAIBHBIX U IPOOHO-PAIIMOHATBEHBIX
YPaBHEHUW, IPUMEHITh METOJI UHTEPBAJIOB JJIs1 PELLICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATHUSMU: MHOTOWIEH OT OJHOHW TEPEeMEHHOM,
MHOTOWICH C IeJbIMU KOd(PuImeHTaMu, KOpHH MHOTOWIEHA, MPUMEHSTH JEICHHUE
MHOIOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nisa pemenus
3a/1ad4;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: CHUCTEMa JMHEHHBIX ypaBHEHWIA, MaTpHIIa,
ONPEJICIIUTENh MATPHUIIBl 2 X 2 U €ro TEOMETPUYECKU N CMBICH, UCIOJIb30BATh CBOMCTBA
ompenenutenss 2 X 2 s BBIYUCICHHS €r0 3HAYEHUS, MPUMEHATH OINPEACIUTEIN
JUISL PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJECIMPOBATH PEAIbHBIE CUTYAIUU
C MOMOIIBI0 CHUCTEMBI JIMHEMHBIX YPABHEHHM, HCCIEAOBATH IOCTPOCHHBIE MOJEIU
C IMOMOIIBIO MATPHI] U ONIPEAECTUTEINIEH, MHTEPIIPETUPOBATH MOJYYEHHBIN PE3YJIbTaT;

HCIIO0JIb30BaTh CBOMCTBA IEUCTBUI C KOPHSIMH JIJ1s1 TpeoOpa30BaHuUs BbIPAKEHUM;



BBINIOJIHATh PEOOPA30BaHUSl YUCIOBBIX BBIPAXKEHUHM, COAEPNKAIIMX CTEIEHU
C PallMOHAJIBHBIM IIOKA3aTEIIEM;

HCIIOJIb30BaTh CBOMCTBAa JIOrapu(MOB UIsi MpPeoOpa3oBaHUs JIOTapU(PMHUUECKUX
BBIPAYKECHHUI;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: UPpPALMOHAIbHBIC, [OKAa3aTEIbHbIE U
norapu(MUYECKUe YpPaBHEHUS, HAXOAUTh WX PEIICHHUsS C TMOMOIIbI PAaBHOCHIBHBIX
IIEpEX0J0B UJIA OCYLIECTBIIA IPOBEPKY KOPHEN;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJbl g MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpAaBHEHHE, MPUMEHSTh
HeoOXouMbIe (QOpPMYINbl JJii PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUN;

MOJIETUPOBATh pPealIbHbIe CUTYAllMU Ha A3BIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUs, HEPABCHCTBA IO YCJIOBHUIO 3aJaud, UCCICAOBATh IIOCTPOEHHBIE MOJIEIIH
C MCIIOJIb30BAHHUEM allapara ajreopsl.

DOYyHKIUH U TPaPUKHU:

CBOOO/IHO OIEpPUPOBATh TOHATUSAMHU: (YHKIHUSA, CHOCOOBI 3amaHusl (YHKIIHH,
B3aMMHO 00paTHble (QYHKIMH, KOMIO3ZUIUS (QYHKUMHA, rpapuk (QYHKIIMHU, BBIMOIHSITH
AJIEMEHTapHbIe peo0pa3oBaHus rpapuKoB QYHKIIHI;

CcBOOO/IHO ONEPUPOBATH MOHATHAMU: 00J1aCTh ONPEAEICHHUS U MHOKECTBO 3HAUCHU
(GyHKUMH, HYyTU QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO  ONEpPUPOBATh  MOHATHUAMHU: UYETHBIE M  HEU€THble  (DyHKIUH,

nepuoanyeckue (yHKIUH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MaKCUMYMBbI H
MUHUMYMbI () YHKITUH, HAauOOJIbllIee U HaUMEHbIIee 3HaueHNe (PYHKIIUN Ha IPOMEXKYTKE;

CcBOOO/IHO OIEPUPOBATh MOHATHAMU: CTEIIEHHAs! (PYHKIUS C HATYPAIbHBIM U LEIBIM
nokaszaTeneM, rpauk CTeneHHON (YHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduK KOpHS N-OM CTeNmeHW Kak (PYHKIMHM OOpaTHOW CTENEeHH ¢ HaTypajJbHBIM
HOKa3aTeseM;

OIEepUPOBATh MOHITUIMMU: JIMHEWHAsA, KBaApaTU4Has U APOOHO-IMHENHAs PyHKINY,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOOJIHO ONEpPUpPOBaTh MOHATHAMU: TIOKa3aTeldbHAas U JorapupmuuecKkas
(byHKITMH, UX CBOMCTBA U rpadMKH, UCTIOIB30BaTh UX TpadUKH JJIs PEIICHUS YPaBHCHUIA;

CBOOOJIHO  OMEpUPOBaTh  MOHATHSAMU:  TPUTOHOMETPUYECKAs]  OKPY>KHOCTb,
OTpe/ieJICHNE TPUTOHOMETPUUECKUX (PYHKIIHI YHCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku GYHKIUN 71 UCCIEAOBaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PElICHUH 337ad U3 APYTrux y4eOHBIX MPEIMETOB M PEaJbHOW KU3HU, BBIPAXKaTb
(GopmynamMu 3aBUCUMOCTU MEX1y BEIMYMHAMU;

HayvaJyia MaTeMaTH4eCKOI0 aHAIM3A:

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMU: apuPmeTHdeckass U TreoMeTpUYecKas
nporpeccusi, O0ECKOHEYHO YOBbIBaloOIIasi TeoOMeTpUuuecKass MpOorpeccus, JIUHEHWHBIA U
AKCIOHEHIMAIBHBIA POCT, (QopMyJsia CI0XHBIX MPOIEHTOB, HUMETh IPECTaBICHUE
O KOHCTAHTE;



UCIIOJIb30BaTh MPOTPECCHM JJIA PELIEHUs pealbHbIX 3a/Jad MPUKIAAHOrO
XapakTepa;

CBOOOIHO ONEPHUPOBATH MOHATHSAMM: IOCIEN0BATEIbHOCTh, CIOCOOBI 3aJaHMs
MOCJIEIOBATENBHOCTENH, MOHOTOHHBIE U OTPAaHUYEHHbIE NTOCIIEI0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apOKJEHHSI MATEMAaTUYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: HENpPEpbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OMNEpPUPOBaTh TMOHATHEM: (PYHKIUS, HENpEepbIBHAA HAa OTpPE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelIeHus 3a/1ay;

CBOOOJIHO OMEepUpOBaTh MOHATUAMM: NEpBas U BTOpas MPOU3BOJHBIE (YHKLIHH,
KacarejabHas K rpa@uky GyHKIUU;

BBIUUCIISITH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIIUU JBYX
(GyHKUUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UYECKHUI CMBICT TPOU3BOAHON JIJISl PEIICHHUS
3ajad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHATHUSMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

VCIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIM armapar s OINKUCAHUS PEaIbHbIX
IIPOIIECCOB U SIBJICHUH, IPH PEIISHUHN 3a7a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATHAMU: OIpEAeIeHUEe, TeopeMa, YypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, I0Ka3aTeIhCTBO, PAaBHOCUJIbHBIC
YpPaBHEHUSI U HEPABEHCTBA.

K konity o0yuenus B 11 kiacce 00yJaromuiics MOJIYIUT CIICIYIOIIHE MTPEIMETHBIC
Pe3yIBTaTHI IO OTJEIBLHBIM TeMaM ¢esiepaabHOM pabodeit mporpaMMbl y4eOHOTO Kypca
«Anrebpa ¥ Hayala MaTeMaTHICCKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHSATUSMU: HATYpaJbHOE U IIEJ0€ YHCJIO, MHOKECTBa
HaTypaJIbHBIX U LEJbIX YUCEN, UCIIOIB30BATh MIPU3HAKU JEIUMOCTH 1enbiX unces, HOJI
1 HOK HatypasibHBIX Yncen A1l pelieHus 3a/1ad, IPUMEHITh alrOpuT™M EBKIINA;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKA IO MOAYJIIO, 3aITUCHIBATh HATypaTbHbIC
YHUCJla B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATHUSMU: KOMIJIEKCHOE YHCIO H MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTABISATh KOMIUIEKCHBbIE YHCIIa B alreOpanvyeckoil u
TPUTOHOMETPUYECKON (OpME, BBITIONHATH apU(PMETUYECKHUE ONEpalui C HUMU U
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: UPPALUOHAIBHBIC, TOKa3aTEIbHbIE W
norapuMUYECKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEXO0B;

OCYILIECTBIISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPHUUYECKOTO YPABHEHUS;



CBOOOJTHO OIEpPUPOBATh IMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh HEOOXOAuMble (QOpPMyJNIbI [JIi PELIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHMI
U HEPABEHCTB, PABHOCHUJIBHBIE CHUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTH
pElIEHNs CHCTEMBI M COBOKYNHOCTEM pPALMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX U JOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palOHAaJbHEIE, VppaLMOHAIbHBIE, NIOKa3aTEeIbHBIE,
jJorapuMUyYecKue M TPUTOHOMETPUYECKHME YpaBHEHUS W HEPABEHCTBA,
coJiepaKalllie MOAYJIU U IIapaMeTphl;

NPUMEHSTH rpapuUyecKue METOIbI JUIsl PellICHUs] YpaBHEHUN U HEPABEHCTB,
a TaxKe 3a7a4 ¢ apaMeTpaMy;

MOJIETUPOBATh pealbHbIE CHUTYallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPA)KCHUS, YPABHEHHUs, HEPABEHCTBA U MX CUCTEMBI [0 YCJIOBUIO 3a/JayH,
UCCIIEZIOBATh IMTOCTPOEHHBIE MOJENIN C HCIIOJIb30BAaHUEM ammapaTta ajiareopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3yJIbTaT.

DOYyHKIUH U TPaPUKHU:
CTpouTh rpaduKH KOMIO3ZUIMK (DYHKIIMH C MOMOIIBIO AJIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIUH JIBYX (DYHKLIM;
CTPOUTH TeoMeTpuueckue oOpa3bl YpaBHEHHMM M HEpaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;
CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: TPAPUKUA TPUTOHOMETPUUECKHUX
(YHKUMI; NpUMEHATh (QYHKIUM Ui MOJEIMPOBAaHUS U HCCIEAOBAaHUS
peanbHBIX IIPOLIECCOB.

Havasia maTemaTnuyeckoro anajaimnsa:

UCIIONIb30BaTh ~ MPOU3BOAHYIO A HccleoBaHus  (QYHKIMUA  Ha
MOHOTOHHOCTH U SKCTPEMYMBI;

HaXOAUTh  HauOoJblllee W  HAaUMEHbIIEe  3HaueHUs  QYHKIUU
HENPEPHIBHOM Ha OTPE3KE;

UCIIONIb30BaTh  TPOU3BOJMHYIO  JUISI  HAXOXKACHHUS  HAWIYYIIETO
pelIeHNs] B MPUKIAJAHBIX, B TOM YHCJE COIMAIBHO-’KOHOMUYECKUX, 3ajadax,
JUTSL OTIPEJICTICHHUS] CKOPOCTH M YCKOPEHHsI MpoIiecca, 3aJaHHOTO (popmMyoit nim
rpadukom;

CBOOOJHO OMEpUPOBATh TMOHATHUSIMH: TEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpajl, HaXOAUTh MEPBOOOpA3HBIC DIIEMEHTAPHBIX (YHKIUNA M BBIYUCISTH
uHTerpai no popmyne Hetorona—JleitOnua;

HAXOAUTh IUIONIAIN TUIOCKUX (GUTYP ¥ 00BEMBI TEJI C TTIOMOIIBI0 UHTETpaa,

UMETh TPEACTABICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUHN HAa MPUMEPE
cocTaBieHus nuddepeHnaNbHbIX YPaBHEHUI;

pemarh NpUKIaaHbIe 33]1a4d, B TOM YHCJIE COIMATLHO-YKOHOMHYECKOTO U
du3rUecKoro xapakTepa, CpeACTBAMU MAaTEMAaTHIECKOTO aHaIN3a.
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10 KVIIACC
HazBanue KomnuectBo OcCHOBHBIE BUJBI ICITEIILEHOCTH
OcHOBHOE coziepKaHUE
paznena (TeMbl) 4acoB o0y4Jaronuxcs
MHOXeCTBO 24 MHO0€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEILHBIX YUCEIL. HaJi MHO>KECTBAMHU U UX CBOICTBA. MHO>KECTBEHHBIN arnmapar
MHOro4JIeHEI. Juarpammel Ditniepa — Benna. JUISL OMMCAHUS X0 pELICHUS

PaunonanbHabie ypaBHEHUS
Y HEPaBEHCTBA.

CucreMbl JIMHEHHBIX
YpaBHEHUM

[IpumeHeHue TeopeTUKo-
MHO>KECTBEHHOTO anmapara

JJIs1 pellieHus 3aay.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JIECATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE IPOOH.
[Tpumenenue npobeit 1 MPOIEHTOB

JUISL pELLICHUS IPUKIaIHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
PanmonanbHbie U UppaloOHAIbHBIE
ymcia. ApudMeTndecKkrue onepauu

C JECUCTBUTEIIBHBIMU YHCIIAMHU.
Monyib 1€HCTBUTEIILHOTO YUCIIA U €T0
cBoiicTBa. [IpubnmxEnnbie
BBIYHCJICHUS, IPABUIIA OKPYTJICHUS,
MIPUKHUJIKA U OIICHKA pe3yJibTaTa
BBIYHCJICHU.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
pEeaNIbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATUAMU:
paInoHaIbHOE YHCIIO, OECKOHEUHAsI
nepuoaudecKkas 1po0b, IPOIEHTHI;
MPPALMOHAIBHOE U JEHCTBUTEIBHOE
YHCJI0; MOJYJIb IEHCTBUTEIBHOTO
YKCIia; UCMOJIb30BATh 3TH MOHITHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeIbCTB, IPUMEHSTH IpoOu
Y MIPOLICHTHI [T PELICHUS
MPUKJIAAHBIX 33]1a4 U3 PA3IMYHBIX
OTpaciiell 3HAHUM U PEAIIbHOU JKU3HH.
Hcnonb3oBaTh TpUOIMKEHHBIC
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYHCJICHUI.

13
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-PAlIMOHATIBHBIX YPABHEHUM
Y HEPaBEHCTB. MHOIOWIEHBI OT OJHOU
IIEpEMEHHOM. [/[esleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousneHsl ¢ HeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEMHBIX
ypaBHEHUH. MaTpuIiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUHUCIICHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Perenre npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEHHBIX
YpaBHEHHM

[IpuMeHATH pa3nUUHbIE METOABI
pelieHus pallMOHANIBHBIX U IPOOHO-
pallMOHAIBHBIX YPABHEHHI; a TAKXKE
METO]I HHTEPBAJIOB JJIsSl PEIICHUS
HEPABEHCTB.

OnepupoBaTh MOHATHUSIMUA MHOTOWICH
OT OJIHOM MIEPEMEHHOM, €ro KOpHU;
MPUMEHSTH JIEJICHUE MHOTOYJIEHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera s pemenus
3a7a4.

OnepupoBaTh NOHSATUSIMHU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONpPEACITUTEb MATPUIIBI.
HMcnonn30BaTh CBOMCTBA
ONpeneNuTeNs 2 X 2 11l BBIYACICHUS
€ro 3Ha4YCHUSs, MPUMEHSTh
OTPEACTUTENH ISl PELICHUSI CUCTEMBI
JIMHEVHBIX YPaBHECHUM.
MoaenupoBath peaabHbIC CUTyalllu
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YpPaBHEHUU, UCCIEN0BATH
MTOCTPOCHHBIE MOJICIIH C TIOMOIIIBIO
MAaTpPUIl U ONIPEICIIUTENEH,
WHTEPIPETUPOBATH NOJTYYECHHBIN
pe3ysbTar

14
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OyHKIMHU U rpad UK.
CrenenHas pyHKUuUs
C LIEJIBIM TI0Ka3aTeseM

12

OyHKIIMA, C1IOCOObI 3aaHus (QYHKIIUH.
B3aumno oO6paTHbIe HYyHKIIHH.
Komnozunus ¢pyuxuuit. ['padux
byHKIMU. DIeMEeHTapHbIC
npeoOpazoBaHus rpaQUKOB QPyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA.
UETHbie 1 HEUETHBIC (YHKITUH.
[Tepuoguyeckue GyHKIINUM.
[TpomexyTKku MOHOTOHHOCTH
dbyHkimu. MakcuMyMbl 1 MUHUMYMBI
dbynknun. Hanbombiee n HauMeHbIIee
3HaueHue (PYHKIMH HA IPOMEXKYTKE.
Jluneiinasi, KBaJipaTuyHas ¥ IpOOHO-
JAuHeHas QyHKIUU. DJIeMeHTapHOe
UCCJIeIOBaHUE U TTIOCTPOCHHE IpaUKOB
ATUX (QyHKIIHH.

Crenens ¢ 1ebIM MTOKa3aTEIEM.
bunom Herorona.

CrenenHas (yHKIUS C HATypaTbHBIM
Y LeJIBIM noka3zateneM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bl 3a1aHusl QYHKIUU; B3AUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadux GpyHKunuu, 00IaCTh
OTIpEICJICHHS] U MHOXKECTBO 3HAUYECHUN
byHKUMU, HYH QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JMHEWHAS U CTeTIeHHAsT (DYHKIIUH.
BBIMOTHATE 37IeMeHTapHBIS
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WK HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKITUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMN, MAKCUMYMbl U MUHUMYMBI
byHKIMM, HanOOoJIbIIIEe U HAUMEHBIIICE
3HaueHue (PYHKIIUU Ha IPOMEKYTKE.
dopmynarpoBaTh U WILTIOCTPUPOBATH
rpaduuecku CBOMCTBA IMHEWHOMH,
KBaJIpaTUYHOU, TPOOHO-IMHEUHOU U
CTeTICHHOU (DYHKITHIA.

BeipaxaTs popMyiaMu 3aBUCUIMOCTH
MEX/1y BETUIHMHAMU.

3HaTh OMpe/IeICHUE U CBOMCTBA
CTETICHU C LIETIBIM MOKa3aTesIeM;

15
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YUCEI ISl PEIICHUS
MPAKTUYCCKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

Apudmerndyeckuii KOpeHb 15 Apudmernyeckuii KOpeHb @opMyIupOBaTh, 3aIIMCHIBATH
N-oii CTeneHu. HATypaJIbHOW CTENEHU U €ro CBOMCTBA. | B CUMBOJUYECKOH dopme
WppannoHnaibHble [IpeoGpa3zoBaHus YUCIOBBIX U UCTIO0JIb30BaTh CBOMCTBA KOPHS
YPaBHCHHS BBIPKEHU M, COAEPKAITUX CTETICHH N-oif cTeneHu Jist IpeoOpa3oBaHus
U KOPHHU. BBIPAYKCHU.
UppanunonansHbie ypaBHEHUS. HaxoauTs penienust uppainoHaIbHbIX
OcCHOBHBIE METOBI PEIICHHUS YPaBHEHHI C TOMOIIBIO
UppalOHAIbHBIX YPABHEHUH. PaBHOCUJIBHBIX NIEPEXOI0B UIH
PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUH OCYILIECTBIISIS IPOBEPKY KOPHEA.
UPPAIMOHAIPHBIX YPaBHEHUM. CtpouTts rpaduk GyHKIIUH KOPHS
CaoiicTBa u rpaduk KopHs N-0if N-oii CTeNEeHN KaK 00paTHOM
CTEIEHH KaK () YHKIIHH 00OpaTHOM U1 QYHKIIMM CTETIEHU C HATypaJlbHbIM
CTEIEHHU C HaTypaJIbHbIM I10Ka3aTeleM nokaszaTesem
[ToxazatenbHast pyHKLIHUS. 10 Crenens ¢ palioHaIbHBIM ®opMyIupOBaTh ONPENEICHUE

IToka3aTenpHbIC ypaBHEHUS

II0KA3aTeJIeM U €€ CBOMCTBA.
[TokxazarenbHas GyHKIUA, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUU U1 perieHus] ypaBHSHUIA.
[TokazaTenbHble ypaBHEeHHs. OCHOBHbBIE
METOJIbl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

BemosnHaTs nmpeobpazoBanus
YUCJIOBBIX BBIPAKEHUN, COAEPKALIUX
CTEIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

Hcnonp3oBaTh HUPPOBBIE PECYPCHI

16
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JUTSl IOCTpOEHUs rpaduka
MOKAa3aTeNbHON (PYHKIIUU U U3YUEHHUS
€€ CBOMWCTB.

HaxoauTe penienus moka3aTebHbIX
YpPaBHEHHUI

Jlorapudmuyeckas GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh onpezenenue jgorapudma
Jlorapupmudeckne norapupma. JlecaTnanpie u qHcIa; JECATHYHOTO U HATYPaIbHOTO
ypaBHEHUSI HaTypaJIbHbIEC JToTapU(PMBI. Jorapudma.
[IpeoGpazoBanue BeIpakeHU, Hcnonb3oBaTh CBOMCTBA TOTapu(hMOB
COJICPIKAIIIHX JIOTAPUPMBI. JUTSL IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIHUA, Jorapu(pMUYECKUX BBIPAKEHUH.
e€ cBOMCTBa U rpaduk. Ctpouts rpaduk orapu@mMuiecKoit
Hcnons3oBanue rpaduka G yHKINH byHKIMU Kak oOpaTHOU
IUIS peIlieHUs] ypaBHEHUH. K [TOKa3aTeJIbHON U MCII0JIb30BATh
Jlorapudmudeckue ypaBHEHHUS. CBOICTBA JorapupMudecKoi GyHKIINH
OCHOBHbIE METO/IbI PELICHHUS JUIS pellieHus 3ajau.
aorapu(pMUYECKUX YpaBHEHH. Haxoauts pemenus
PaBHOCHIIBHBIEC TIEPEXOBI B PEIICHUH Jorapu(MUUYECKUX ypaBHEHUI
aorapu(MUYECKUX YpaBHEHUN C IOMOIIIbIO PABHOCUJIBHBIX IEPEXO/I0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH
TpuronomeTpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHe | [laBaTh ompenenenus cunyca,

BBIPAYKCHUS U YPABHEHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO
apryMeHTa.

TpuronomeTprueckass OKpyKHOCTb,

KOCHHYCa, TAHT'€HCa U KOTaHT'€HCa
YHICJIOBOI0 apTyYMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCca 1
apKTaHTEHCA YnCIIa.

17
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OMpEENIEHNE TPUTOHOMETPUYECKUX
(GyHKUUN YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BbIPAKEHHM.
Pemenue TpuroHoMeTpuyecKux
YpPaBHEHHUM

IIpuMeHATb OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHsATH HOPMYIIBI TPUTOHOMETPUU
JUISl PEIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarenbHOCTH
U TIPOTpECCUu

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIbHOCTEN.
Mertoa MaTreMaTHYECKON MHITYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBarebHOCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas 1 reoMeTpuuecKas
MIPOTPECCUM.

beckoneuHo yonIBaromas
reoMeTpuuecKasi Iporpeccusi.
CymMa OeckoHeUHO yObIBaromen
reOMETPUYECKON IPOTPECCUH.
JIMHENHBIN U SKCIIOHSHIINAJILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX TTPOIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUsT pealbHBIX 3a7a4
MPUKIAHOTO XapaKkTepa

OnepupoBaTh MOHATUIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIBHOCTEM;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; UCCIIEI0OBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonmyyats nipencTaBieHue

00 OCHOBHBIX UJIESAX aHATHN3a
OCCKOHEYHO MaJbIX.

JlaBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPpMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOIUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKOU TPOTPECCHUH.

18
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Hcnonp3oBaTh mporpeccun

JUISL pELIEHUs 3a1a4 MPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh GOPMYIY CIOKHBIX
MPOLICHTOB JUJIsl PELICHUS 3a1a4
U3 peajbHOM NPAKTUKU

HenpepoiBHbIe yHKIIMH.
[IpousBoaHas

20

HenpepwiBable QyHKIINN 1 UX
cBoyicTBa. Touka pa3psblBa.
AcuMITOTH rpaduKoOB HYHKITHIA.
CaoiicTBa GyHKIIMN HETIPEPHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaioB

JUTS pelIeHUs] HEPaBEHCTB.
[TpumeHeHne cBOMCTB HEMPEPHIBHBIX
GbyHKUMN U1 penieHus 3a1ay.
[lepBas u BTOpasi mpor3BOIHBIE
bynakauu. OnpeaeneHue,
TEOMETPUYCCKUN U PUBHIESCKUN CMBICIT
IIPOM3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K rpaduKy ¢ yHKIINH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkuit. [IponsBoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UITUN (DYHKITHAH

OnepupoBaTh MOHATUAMHU: (DYHKIIHS
HEeMpepbIBHAS HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka QyHKIUU.

[TprMeHsTH CBOWCTBA HEMPEPHIBHBIX
GbyHKUMN U1 peleHus 3a1ay.
OnepupoBaTh NOHATUSIMU: TIEPBAsI U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
r€OMETPUUYECKHUMN CMBICIT TPOU3BOIHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiATh NpOU3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3y4aTh NpON3BOIHBIE FIIEMEHTAPHBIX
byHKIHH.

Hcnonp30BaTh reOMETPUYECKUN U
(U3UYECKHI CMBICI POU3BOIHOM

JUTSL peLIeHus 3a/1a4

19
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[loBTOpEHuUE, 06001IEHNE, S) OcCHOBHBIE OHATHUS Kypca areopbl [TprMeHSATh OCHOBHBIE OHATHS Kypca
cUCTeMaTH3allvs 3HaHUH ¥ Ha4aJl MaTeMaTHYECKOTO aHalln3a anreOpbl U Ha4al MaTeMaTH4YEeCKOT0
10 knacca, 06061IeHNE U aHanM3a JJid peuieHus 3aaad
CHCTEMAaTHU3alLUA 3HAHUN Y3 pEaIbHOW KU3HU U JPYTUX
HIKOJIBHBIX TPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME

20
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11 KJIACC
Hazsanune KomanuectBo OCHOBHOE cOJIepKaHue pa3aena OcCHOBHBIE BUJBI ICITEIILHOCTH
paznena (TeMbl) 4acoB (Temnr) o0y4Jaronuxcs
Uccnenoranue GpyHKIMiA 22 [TpumeHneHue NPON3BOIHON Ctpoutb rpauk KOMITO3HIIHH

C IIOMOILBIO [IPOU3BOTHOMN

K UCCIIEA0BAHUIO (P YHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbospuiero u
HAaWMEHBIIIETO 3HAYCHUS HETTPEPHIBHOM
(GyHKIIMU Ha OTpE3KE.

[TpumeneHue mpou3BOIHON

JUIS1 HAXOKICHHS] HAWJTY YIIIETO
pelIeHns B IPUKJIaAHbIX 3a1a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOpEHUS Mpouecca, 3a4aHHOTO
dbopmysoit niau rpagukoM.
Kommnosutius ¢pyHKIHiMA.
I'eomeTpudeckue oOpa3bl ypaBHECHUH
HEPABEHCTB HA KOOPJAUHATHOMN
IUIOCKOCTH

(GYHKIMI C TOMOIIBIO 3JIEMEHTAPHOTO
MCCIIEIOBAHUS U CBOMCTB KOMITO3UIINH.
CtpouTth reoMeTpriecKue o0pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL icclieToBaHusl (QYHKIUN

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIlIEEe M HAUMEHBIIIEE
3HaueHUs (PYHKIMHU HETPEPHIBHOW Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
HCCJIEI0BAHMSL.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOKICHUSI HAWJTyYIIEro
pELICHUS B PUKJIAJHBIX, B TOM YHCIIE
COLMAJIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHMUS MpoLecca, 3aJaHHOTO
dbopmynoii unu rpad@uKoM.

[TonyuaTs npeacTaBiIcHNE
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O IPUMEHECHUHU POU3BOJIHOMN
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Has u UHTErpa 12 [TepBoo6pa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HeixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX pyHkuuii. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HAXO0XJACHHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX P YHKIUI U BEIYUCIISITH
HuTerpain. I'eomeTprudecKuid CMbICIT uHTerpai no Gopmyne Hetotona—
MHTErpana. Beruucienue Jleti6HUIA.

OIIPEICJIEHHOI0 UHTErpaja 1o HaxoauTs miomaau miockux Guryp
dbopmyne Hprorona— Jleiibnua. 1 00BEMBI TEJT C TIOMOIIBIO
[Tpumenenue unTerpaa OTIpeIeIEHHOTO UHTErpaa.

JUTSL HAXOKICHUSI TUTOIIa1e i 3HAKOMUTHCSI C MATEMATHYECKUM
IUIOCKHUX (hUTyp U 00BEMOB MOJIEJIMPOBAHUEM Ha MpUMepe
reOMETPUYECKHUX TEll. g depeHInaIbHbIX YPAaBHEHUH.
[Ipumepsl pereHnit [Tony4aTp npeacTaBIeHUE O 3HAYEHUH
nuddepeHIanbHbIX YPaBHCHUH. BBEJICHUS TTOHSATHS MHTETrpajia
Marematudyeckoe MOJIETUPOBAHHE B pPa3BUTHH MAaTEMATHKH

peanbHBIX MPOLECCOB C TOMOLIBIO

muddepeHnraIbHbIX ypaBHEHHM

['paduxu 14 Tpuronomerpudeckre QyHKINHU, UX Hcnonb3oBaTh U(POBBIE pECYPCHI

TPUTOHOMETPUIECKHUX CBOMCTBA M TpaduKH. JUISL TIOCTPOCHHMS TpauKOB

(GyHKIMA. OT160p KOpHEH TPUTOHOMETPUUIECKUX TPUTOHOMETPHIECKUX (DYHKIMH U

Tpuronomerpuueckue YPaBHEHHH C IIOMOLIBIO W3Y4YEHUs UX CBOUCTB.

HEpaBEHCTBA TPUTOHOMETPUUYECKOUN OKPY>KHOCTH. PemaTe TpuronomeTpuyeckue
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Pewenne TpuroHoMeTprueCcKuX
HEPABEHCTB

YPaBHEHUS U OCYILECTBIIATH OTOOP
KOpPHEU C ITIOMOIIBIO
TPUTOHOMETPUYECKON

OKPY>KHOCTH.

[TpuMeHATh POPMYITBI TPUTOHOMETPHUH
JUTSL PEIICHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HU(POBBIE peCypCh
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpadukoB GyHKIUN

UppanmoHanbHele,
noKazaTeJIbHbIE U
JorapuMuiecKue
HEpaBEHCTBA

24

OCHOBHBIE METOIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOTapU(PMHUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTeIbHBIX U
Jorapu(pMUYECKUX YPaBHCHUN U
HEPABEHCTB

[IprumeHsATh CBOMCTBA TOKA3aTEIbHOU
U jorapuMuveckon (yHKIUH

K PEIICHUIO TTOKA3aTeIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEX0JI0B.

Pemats upparnmoHaibHbie U
KOMOMHUPOBAHHBIC HEPABEHCTBA,

C TIOMOIIBIO PAaBHOCHIIBHBIX
MEepPEXO0B.

Hcnonb3oBaTh rpaguaecKue METOIbI
Y CBOMCTBA BXOJIAIINX B YPABHEHHE
WJIH HEPABEHCTBO ()YHKIIHIA

JUTSL peIIeHUs 3a71a9n
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KommnekcHele uncna 10 Kommiekchbie uncna. Anreopandeckas | OnepupoBaTh MOHITUSIMU:
U TPUTOHOMETpHUYEcKask (POPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOKECTBO
KOMILUIEKCHOTO YHUCIIA. KOMILUIEKCHBIX YHCEIL.
Apudmernyeckue onepanuu [IpencTaBiasaTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMHU YUCJIAMMU. B ajreOpanydecKkon u
N3o6parkeHre KOMIUIEKCHBIX YUCEN TPUTOHOMETpUYECKOH (hopme.
Ha KOOPAWUHATHOM MJIIOCKOCTH. Beimonuars apudmetnueckue
®opmyna Myaspa. Kopuu n-oii Omepalyy C HUMH.
CTEIEHU U3 KOMIUIEKCHOTO YHCIIA. N306paxkaTh KOMIUIEKCHBIC YHCIIa
[IpuMeHeHnE KOMIUIEKCHBIX YUCET Ha KOOPJAWHATHOM IJIOCKOCTH.
JUTsl petieHust GU3NYECKuX u [Tpumensts hopmyny Myaspa u
r€OMETPUYECKUX 33124 MOJIy4YaTh MPEICTABIECHUE O KOPHIX
N-0#1 CTeNEeHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTHCS C IPUMEPAMU
MIPUMEHEHHS] KOMIUIEKCHBIX YHCEIT
JUISl pELIEHUSI TEOMETPUYECKUX U
buzndyecKkux 3a1aq
Harypanbnsbie u nensie ynucna 10 HartypanbHbie U 1esnple yuca. OnepupoBaTh MOHATHIMU:

[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yucesn, HOJIl u HOK, ocraTtkoB
110 MOAYJIIO, airopuTMa EBkina
JIJISL pEUICHMS 3a/1a4 B IEJIbIX YUCIaX

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOXECTBO HaTypaJIbHbBIX U IEJBIX
YHUCEeN.

Hcnons30BaTh NPU3HAKY AEITUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBxnnna nms peueHus
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3aaady.

3anuceIBaTh HaTypaJIbHbIC YUCJIa

B PA3JIMYHBIX TIO3UIUOHHBIX CUCTCMAX
CUHCJICHUA

CucreMbl pallnOHaIbHBIX, 12 Cucrema 1 COBOKYTHOCTh YPAaBHEHUH. OnepupoBaTh NOHATUSIMU: CUCTEMA U
UppaloOHaIbHbBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI - COBOKYITHOCTb YPaBHEHUU U
MOKa3aTeNbHBIX CJIEACTBUSL. HEPABEHCTB; PEUICHUE CUCTEMBbI WU
U Jjorapu(MUUECKUX OCHOBHBIEC METOBI PEIICHUS CUCTEM U | COBOKYITHOCTH; PABHOCUJIbHBIC
ypaBHEHUH COBOKYIMHOCTEW paliMOHaIbHbIX, CHUCTEMBI U CUCTEMBI-CJIEJICTBUSI.
MppalMOHAIIBHBIX, MOKA3aTEIbHBIX U HaxonuThb pelieHus CUCTEM U
Jorapu(pMUYECKUX YPaBHEHUIA. COBOKYITHOCTEH LIEIIBIX
[IpuMeHneHue ypaBHEHU, CUCTEM U PalMOHAIBHBIX, UPPALMOHAJIIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeNbHBIX U JIOTapu(PMUIECKUX
MaTeMaTUYEeCKUX 3a/1a4 U 3a7a4 YpaBHEHHI 1 HEPABEHCTB.
U3 Pa3ITUYHBIX 001acTe HAYKH U [IpuMeHSATh CUCTEMBI YPABHEHU N
peanbHOM XKU3HU, UHTEPIIPETALIHS K PELIEHUIO TEKCTOBBIX 33/1a4
MOJIYYEHHBIX PE3yJIbTaTOB U3 pa3NUYHBIX 00JacTell 3HaHUHN U
peaNbHOM )KU3HU; UHTEPIIPETUPOBATH
MIOJIyYECHHBIE PELICHUS.
Hcnonb3oBaTh upoBbIe
pecypebl
3amauu ¢ mapameTpaMu 16 PanmonanbHbie, UppalioOHaIbHEIE, Bre16upats crioco6 pereHus

MOKa3aTebHbIC, JIorapu(pMUdecKue u
TPUTOHOMETPUUECKHUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUIN
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C IapaMeTpamu.
[TocTpoeHue u uccienoBaHue
MaTE€MAaTUYECKUX MOJEIEN PEaTbHBIX
CUTYyallUi C IOMOILBIO YPABHEHHUI,
CHUCTEM YPaBHEHHI U HEPABEHCTB

C IapaMeTpamu

Y HEPABEHCTB, COAEPKAIIUX
MOJIYJIM ¥ TTApAMETPBHI.

[TpumensTs rpaduueckue u
AHAIMTUYECKUE METOABI JJISl PEIICHUS
YpaBHEHU U HEPABEHCTB

C IapaMeTpaMi, a TaKKe
uccneaoBanre GyHKIMI MeTogaMu
MaTeMaTHUYEeCKOro aHaInu3a.
Ctpouts 1 uccieaoBaTh
MaTeMaTUYE€CKUE MOJIEIIA peaTbHbIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C MmapameTpaMu

[ToBTOpEeHnue, 06001ICHHE,
cuUcTeMaTHh3alusa 3HaHUI

16

OcCHOBHBIC ITOHSATHS U METOBI Kypca,
000011IeHHE U cCUCTEMATH3AIIU 3HAHUI

MonenupoBarh peajabHble CUTyaIluu
Ha SI3BIKE aNTreOphl, COCTaBIATh
BBIPA)KEHUS, YPaBHEHU S, HEPABEHCTBA
U UX CUCTEMBI 110 YCJIIOBHIO 3aJ1a4H,
UCCIIEI0BATh MTOCTPOCHHBIE MOJIENHN

C UCIIOJIb30BaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTar.

[TpumeHsITh GyHKIUN

JUJIS1 MOJIETTUPOBAHUS U UCCIIEAOBAHUS
peabHBIX MPOLIECCOB.

Peiate npukiiaaHbie 3a/1a4u,
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B TOM YHCJIE COLIMATILHO-
HKOHOMHUYECKOTO U PU3HUECKOTO
XapakTepa, CpeACTBaMU alnreOpsl
Y MaTEMaTUYECKOT0 aHaIHu3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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