INOACHUTEJBHASA 3AIIMCKA

VY4ebnblli kKypc «Anredpa U Hadajna MaTEMAaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
u3 HauOoJsiee 3HAYMMBIX B IMpOrpaMMe CpeAHero oOmero oopa3oBaHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECNeYMBaeT MHCTPYMEHTAJIbHYIO 0a3zy IJs M3y4eHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrod CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
aOCTpaKTHOE MBIIUICHHE OOyYarouuxcsi Ha YpOBHE, HEOOXOJIMMOM [IJIsi OCBOCHUS
uHGOPMATUKH, OOIIECTBO3HAHUSA, HWCTOPUHU, CIOBECHOCTH M JIPYTHUX JUCIUILINH.
B pamkax pganHOro ydeOHOro Kypca oOydYaromivecsi OBJAJEBAlOT YHHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOM  HayKu, KoTopas (OpMynHpyeT CBOM  JOCTHXKEHUS
B MaTeMaTuyeckoun dopme.

VY4eOHblll Kypce alireOphbl M Hauaja MaTeMaTUYeCKOro aHaIn3a 3aKIaJblBaeT OCHOBY
JUIsL YCIICIIHOTO OBJAJACHHUS 3aKOHAMH (U3HKH, XUMHUH, OHOJOTMH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMN pPa3BUTHS SKOHOMUKH M OOIIECTBEHHOW >KU3HHU, MO3BOJISIET
OPUECHTUPOBATHCA B COBPEMEHHBIX IMU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX JJIA JajbHEHIIero oOpa3oBaHHWS M B IOBCEIHEBHOU
*u3HM. B TO ke  Bpems  oBlajgeHue  aOCTpaKTHBIMMU U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLHMSMHU anreOpsl 1 MaTEMaTUYECKOrO aHajiu3a pPa3BUBAET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTUHHOCTH, JOKa3bIBAaTh YTBEPKICHUS
C TMOMOIIBIO HHAYKIMU M pPacCyXAaThb AEAYKTHBHO, HCHOJb30BAaTh OOOOIIEHHE H
KOHKpPETU3alMIo, a0CTparupoBaHWE W  aHAJIOruK, (OpMUPYET  KpeaTUBHOE
U KPUTHYECKOE MBIIUICHUE.

B xone uzyuenus yueOHOro Kypca «Anredpa u Hauajia MaTEMaTUYECKOTO aHAITU3ay
oOy4aronrecs Mmoay4atoT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOSITEIIEHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENEH peajbHbIX CUTyalluid, WHTEpIpETalun
MOJIYYEHHBIX PELIEHUM, 3HAKOMSITCS C IPUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSMU U UX
aBTOpaMu.

VYuebHblii Kypc 00J1aJaeT 3HAUUTETLHBIM BOCIIUTATEIBLHBIM MTOTEHIIUATIOM, KOTOPBIN
peanu3yeTrcss Kak dYepe3 Y4ueOHBIM MaTepual, CHocOOCTBYIOMUN (HOpMUPOBAHHIO
HAay4YHOTO MUPOBO33PEHHUS, TaK U Uepe3 crneupuxky yaeOHoM e TeTbHOCTH, TPeOyIoIIeH
MPOJOIKUTEILHON KOHIIEHTPAllMM BHUMAaHMUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 MOJyYCHHbIN PE3yJIbTaT.

B ocHoBe Meroauku oOydeHusl ainreOpe M HavajlaM MaTEMaTUYECKOIo aHaliv3a
JICKUT EeATCTLHOCTHBINA TPUHITUT OO yICHHUS.

B cTpyktype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAITU3a»
BBIJICJIEHBI CIIEIYIONINE COACPKATEIbHO-METOANYECKUE IMHUN: «HUCIa U BBIYUCICHUS,
«DyHKIMKM U Tpaukm», «YpaBHEHUS W HepaBeHCTBa», «Havaia maTemaTHueckoro



aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE cOAEpKATETbHO-METOANYECKUE
JMHUU U3Y4YaloTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHs Ha YpOBHE CPEIHEro OOIero
o0Opa3oBaHuUsl, €CTECTBEHHO JOIMOJHSS IPYTr Apyra W MOCTENEHHO HAChIAsiCh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MMOCKOJIBKY
oOBeauHSET B cebe CoJep)KaHue HECKOJIbKMX MAaTeMAaTHUYECKUX JUCIUIUINH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTHUYECKHI aHATIN3, TEOPUS MHOKECTB, MAaTEMAaTHYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaIeBatOT BCE Oosiee MIMPOKUM
MaTeMaTU4YeCKUM  allapaToM, y HHX T[OCJEAOBaTelIbHO  (QopMUpyeTcs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peajbHOW CHUTYyalluH,
NPUMEHSATh 3HAHUS, TOJIYYCHHBbIE NPH H3YYEHUU Y4YEOHOTO Kypca, I PElIeHUs
CaMOCTOSITENIFHO  COPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3aJadd, a  3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOAUYECKass JIMHUS «Yucina W BBIYUCICHUS 3aBepIIacT
dbopMUpOBaHWE HABHIKOB HCIIOIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBLIO
HA4YaTO Ha ypOBHE OCHOBHOIro oOmiero oOpaszoBanus. Ha ypoBHe cpemgHero ooOiero
oOpa3oBaHMsl 0co00e BHUMaHHUE yiensercs (POPMHPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3TUYHBIX (OPM 3aMUCH YHUCIA,
yMEHUE JIeJlaTh NPUKHUIKY, BBIIOIHATh NPUOIMKEHHBIE BBIYHCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHUS, pabdOTaTh C MAaTeMAaTUYECKUMHU KOHCTAaHTAMHU. 3HAKOMBIC
OOy4YaroNIMMCS MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBHBIX
YKCesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX YHcel. B KaxaoM U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHEIH(PUUECKHE 3aadil U OTEpaIiu: JIeJICHHE
HAIeJIO, ONEPUPOBAHHE OCTAaTKaMU Ha MHOXECTBE IEJIbIX 4YHCEeN, 0cOOble CBOWCTBa
palMoHANbHBIX W HPPALMOHAIBHBIX YHCeN, apu(METHYecKHue Omepalnu, a TaKke
U3BJICYCHUE KOPHS HATypalbHOW CTENEHW Ha MHOXXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mociieoBaTeIbHOMY pPACIIUPEHUIO Kpyra HMCIOJIb3yEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH WX MNPUMEHEHHS /I PEHICHUS Pa3IudHbIX 3a71ad
dbopmupyeTcsi TpeACTaBICHUE O EIWHCTBE MAaTeMAaTHKH Kak Hayku U €€ posH
B TOCTPOSHUH MOJENEH pealbHOTO MHpa, IIMPOKO HCMIOJB3YIOTCS 0000IIeHne u
KOHKpETH3aIHsI.

JIluaus «YpaBHEHUs 1 HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO O0YUICHHUS
Ha YpOBHE CpPeIHEro 00IIero o0pa3oBaHms, MOCKOIBKY B KakIoM paszzaene [Iporpammel
OpeIyCMOTPEHO pEeIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynbrare oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHS PAIMOHATBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3aJad, coJepKaluux mnapaMmerpbl. llomydyeHHBbIE yMEHHS HIMPOKO
UCTIONB3YIOTCS TIPU MCCIeAOBaHNN (YHKIIUN ¢ TTIOMOIIBIO MPOU3BOIHOM, MPH PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBIUX 3HAYECHUUN
bynkuuu. JlaHHas copepkaTenbHas JUHUSA BKIIOYaeT B ceOs Takke (GOpMHUpPOBAHUE
YMEHHHA BBIONHATH pacuy€Ttel 1o QopmynaMm, mnpeoOpa3oBaHUS pPAIMOHATBHBIX,
UPPALMOHATBHBIX ¥ TPUTOHOMETPUYECKUX BBIPAKECHUW, a TaKXKe BBIPAKCHUH,



CoAepKalMX CcTeneHu u Jjorapudmbl. braromaps u3ydeHHIO anreOpandeckoro
MaTepuanga MPOUCXOAMUT JalbHEWIIEe PAa3BUTHE AJITOPUTMHUECKOIO U aOCTPAaKTHOIO
MBILUIEHUS] 00y4arouXxcsl, POPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PACCYXACHUN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEHCTB U HepaBeHCTB. AureOpa mnpeanaraer 3(QeKTUBHbIE HHCTPYMEHTHI
JUISL PELICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/a4, HAIJISITHO IEMOHCTPUPYET
CBOM BO3MOXKHOCTHU KAaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuyeckass JuHUA «DyHkuMmn W rpaduKU»  TECHO
NEPEIUIETAECTC C APYTMMH JIMHUAMH YY4EOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIEJOBATEIBHOCTh  M3Y4YEHUs  Marepuayna. 3ydeHue  CTENEHHOH,
MOKa3aTeIbHOM, JIOTApU(PMUIECKOW U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBOHCTB H
rpaMKoB, HCMONb30BaHUE (YHKUUN JUIsl pelleHus 3ajad M3 JPYruxX Y4eOHbIX
IIPEIMETOB U PEAbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJU30M, TaK U
C pelIeHHEM YypaBHEHHM M HepaBeHCTB. [Ipum 3ToM OoJblIOE BHUMaHHE YIEIsAETCA
(OpMHUPOBAHNIO YMEHHUS BbIpaXaThb (QOpMyJamMH 3aBHCUMOCTH MEXIY pPa3IMYHbIMU
BEJIMYMHAMU, WCCIEAOBATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpaduku. Matepuan
3TOM COAEPKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHUI U HAaBBIKOB, ITO3BOJIFOIINX
BbIpaXKaTh 3aBUCUMOCTH MEXJYy BEIMYMHAMU B Pa3IM4YHON (QopMe: aHATUTHUECKOH,
rpaguueckoil u cinoBecHOr. Ero n3ydyenne cnocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHMIO M KOHKPETHU3allMM, HCIIOJIb30BAHUIO
aQHAJIOTHH.

ConepxarenpHass JmHUA «Havana MareMaTWyeckoro aHainu3a» IO3BOJIAET
CYLIECTBEHHO pAaCUIMPUTh KPYyr KaK MaTEeMaTUYeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX O0yUYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH TpaduKu
CJIOKHBIX (DYHKLIMH, ONPEAeNaTh UX HauOOJIbIINE U HAMMEHbIINE 3HAYEHUSI, BBIYUCIISATh
wiomwaan GUryp u oObEMBI Tell, HAaXOAUTh CKOPOCTH M YCKOpPEHUs mpoueccoB. JlanHas
CoJIep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH IIOCTPOEHUSI MaTEMAaTHYECKHUX
MOJENIed  peaNbHbIX CHUTyalMi, TO3BOJSET HAXOAWTh HAWIyylllee pElIeHHUe
B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKHX, 3a/Jadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOIO0 aHajliu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEATUBHOIO  MBIIUICHUS, (OPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE W HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOLIMXCSA pe3yJsibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas TUHUA «MHOXECTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHUECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
IIPEACTABIICHNS] TMPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKW W MPeIIarator
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEIMHSIOIIUI BCE pa3[esibl MAaTeMaTUKU U e
NPUIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MATEMATUYECKUE AUCIUIUIMHBI U UX MPUIOKEHUS
B eauHoe uenoe. Ilosromy BakHO [aTh BO3MOXXHOCTh OOYyYaroleMycs MOHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKU U HCIIOJIb30BaTh €TI0



JUTSL BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BakKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClleayeT TpHU3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHWN U CIICJIOBaHHE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHHS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKHA  CHOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIMUICHUS
o0yJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIECKOTO aHaIN3ay» MPHUCYTCTBYIOT
OCHOBBI MAaTEMaTUYECKOTO MOJICIUPOBAHUSI, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB MOCTPOSHUS MOJICICH peabHBIX CHUTYaIlui, MCCIIEIOBAHUS
ITUX MOJENIed C TOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAUA TOJYYCHHBIX PE3yJbTAaTOB. TakuWe 3amaHus BIUICTCHBI B KaXIbIA
U3 pa3esioB NPOrpaMMbl, IMOCKOJIBKY BECh MaTepual y4eOHOro Kypca HIMPOKO
UCIIOJIB3YETCSl  JJIT  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
MPAKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCMHOJb30BATh aAHAJIOTHIO, O0000IaTh W
KOHKPETH3UPOBATh MpooOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 33/7]a4 OpPraHU3yeTCsl B MPOIECCE U3YUYEHHUs BCEX TEeM Y4eOHOTo Kypca
«Anrebpa ¥ Havajga MaTeMaTHIECKOTO aHAIA3ay.

Ha m3yuenne ydueOHOTO Kypca «AnreOpa M Hadala MaTeMaTHYECKOTO aHAJIM3a»
orBoaurcs 272 yaca: B 10 ximacce — 136 uacoB (4 uaca B Henmemo), B 11 kimacce —
136 gacoB (4 yaca B HEJIEIIO).

COAEPKAHUE OBYUYEHUA
10 KVIACC

Yucaa v BbIYUCICHUSA

Pammmonansubie uyncia. OOBIKHOBEHHBIE M JCCATUYHBIE JpoOU, TPOIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBuTEeNnbHBIE  Yucia.  PanuoHalbHBIE W UPPALMOHAIIBHBIE  YKCIIA.
Apudmernueckue onepaiuu ¢ 1eUCTBUTEILHBIMUA YiCIaMu. MOyJib AE€HCTBUTEIHHOTO
yucia u ero cpoiictpa. [Ipnbnmxk€HHbIE BRIYMCICHUS, TPAaBUIIa OKPYTJICHUS, IPUKHUJIKA U
OLICHKA pPe3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ mensIM mokaszareneM. buanom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMBl 3amMCH JACUCTBUTENBHBIX YHCEN JUIsl PEIICHUS TMPAKTHUYECKUX 3a7ad U
MPEJICTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYypaIbHOUM CTEMEHU U €T0 CBOMCTRBA.

CreneHb ¢  pallMOHANBHBIM  [OKazaTeaeM W €€  CBOWMCTBA, CTENEHb
C JICUCTBUTEJILHBIM ITOKa3aTEIEM.

Jlorapudm wuymcma. CsoiictBa Jjorapudma. JlecaTUUHBIE W HATypaJbHbBIE
JorapuMsl.



CHuHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTta. ApKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXJIECTBEHHbIE MPpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpPaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT U ypaBHeHuUsA-ciencTBusA. HepaBeHcTBO, pelreHue
HEPaBEHCTBA.

OCHOBHbIE METOJbl PEHICHMsI LEJIbIX W JPOOHO-PALlMOHAIBHBIX YPABHEHUM H
HEPABEHCTB. MHOIOYJIEHBI OT OJTHOM ITIEPEMEHHOM. [[eleHne MHOrowieHa Ha MHOTOWIEH
c ocratkoM. Teopema be3y. Muorounensl ¢ uensiMu koddduiuentamu. Teopema
Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHHI, COAECPHKAIIUX CTENEHU U KOPHHU.

WNppannonaneueie ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS HPPALMOHAIBHBIX
YPaBHECHUM.

Iloka3aTenbHble ypaBHEHMsS. (OCHOBHBIE METOJbl PEIICHMS ITOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKEHUH, COEPIKAILUX JTOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YpaBHECHUM.

OcHoBHbIE TPUTOHOMETPUYECKHUE bopMyIbL. [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemrenne cucrem IMHEWHBIX YypaBHEHH. MaTpuiia CHCTEMBI JIMHEMHBIX YPaBHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE
€ro 3HAYEHUs, IPUMEHEHUE ONPENENIUTEN I PELIEHUS CHCTEMBI JIMHEMHBIX
ypaBHEHUM. Pelienue npukIIaaHbixX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUN.
HccenenoBanre NOCTPOSHHON MOJENH C TOMOIIBIO MATPHUILL U ONIPEAETUTENEH.

[ToctpoeHne maremMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallud C I[OMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpMMeHEHHE ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1ay U 3a7a4 U3 pa3InNyHbIX 00J1acTel HAYKU U pEaIbHOM KU3HHU.

DOyHkuuu U rpapuxku

OyHKuMsA, cnocodbl 3agaHus  QyHKOUU. B3auMHO o00paTHble  (QYHKIUH.
Kommnosumms pyukmuit. ['paduk dyaknmun. nemeHtapabie mpeodpa3zoBaHus rpadukos
byHKIUH.

OOnacTe ompeAeneHUss W MHOXKECTBO 3HaueHMi (ynkumu. Hymu ¢dyHkuumm.
[IpomexyTku 3HaKOmocTosHCTBA. UETHBIE M Heu€THble (QyHKIUU. Ilepuomuyeckue
dbynakun. [IpoMexyTKku MOHOTOHHOCTH (PYHKITUH. MaKCUMyMbl I MUHUMYMBbI (DYHKITHH.
HauGomnbiee n HaumeHblIee 3Ha4yeHus1 QYHKIMKA HAa TPOMEXKYTKE.

Jluneiinasi, KBaApaTHU4Has W JApOOHO-TMHEHHAss (QYHKIUU. ODJEeMEHTapHOe
UCCJIEIOBaHUE U TIOCTPOCHUE UX IpaUKOB.

Crenennas (yHKIUS C HaTypalbHBIM U LeNbIM Toka3ateneM. EE cBoiictBa u
rpaduk. CpoiicTBa U rpaduk KOpHsS N-0l CTeNeHW Kak (yHKIMA OOpaTHON CTENEHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.



[lokazarenpHast u JjorapudmMuyeckas (QyHKIHHM, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIIUHN 7S pEIICHUs yPaBHEHHI.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECIICHNE TPUTOHOMETPUUECKUX (PYHKIIMN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBneHusX. ['paduku
peabHBIX 3aBUCUMOCTEM.

Hayajia MmaTeMaTH4€CKOro aHaIM3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHUS  IIOCJIEIOBATSIBHOCTEH. MeTox
MaTeMaTHYECKOW HMHAYKIMA. MOHOTOHHBIE M OTPAaHUYEHHBIC MOCIEHOBATEIbHOCTH.
Hctopusi BO3HMKHOBEHHMsS MAaT€MaTH4YECKOTO aHaiM3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromias
reomeTpuyeckass mnporpeccus. Cymma OECKOHEYHO YOBIBaIOIIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM W AKCHOHEHUMAIBHBIA pocT. Yucno e. @opmysa CIOKHBIX
IIPOLICHTOB. M cIonap30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapakrepa.

HenpepriBable (yHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMIOTOTHI IpapuKOB
¢ynknuil. CBoiicTBa (QYHKUMI HENpepbIBHBIX Ha OTpe3ke. MeToJ HHTEepBajIoB
JUIsl pelieHust HepaBeHCTB. [[puMeHeHne cBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIS1 pelIeHUs
3aJ1ay.

IlepBas m BTOpas mnpousBoAHble (yHKUMH. OnpeneneHue, reOMETPUUYECKUd M
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [[pon3BogHAs CyMMBbI, MPOU3BEICHHUS,
YACTHOTO M KOMITO3UIIMU (YHKIIHI.

MHoskecTBa U JIOTHMKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBaA. Jluarpammel Duiepa—
Benna. [IpumeneHnne TeOpeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUsS PEalIbHbIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.
OnpeneneHue, TeopeMa, CBOMCTBO MAaTE€MaTUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHECHMS.

11 KJIACC

Yucsia 1 BbIYUCICHUS

Harypanbnbie u nensie yncina. [ IpumMmeHeHrne NpUu3HAKOB JETUMOCTH LIEJBIX YUCET,
HauOobIMi o01mmi genutens (nanee — HOJl) u HaumeHbIiee oOlee kpatHoe (fanee —
HOK), ocrarkoB mo moaynto, aaroputMa EBkiaupa mig penieHus 3agad B ILEJBIX
yucax.

Kowmrmniekcaple uncna. AnreOpandeckas W TpUTOHOMETpuueckas (popMbl 3amucu
KOMIUIEKCHOTO 4Hclia. ApupMeThyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCIIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENI Ha KOOPIMHATHOM TiockocTtu. Popmya Myaspa.



KOpHI/I N-0M CTENEHU M3 KOMILJIEKCHOI'O 4YHCJA. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII
1 pCIICHUA (1)H3H‘{€CKI/IX N TCOMCTPUYCCKUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIICACTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKHUX YpaBHEHUI c IIOMOIIIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH. PelieHre TpuroHoMeTpuuecKux HEpPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TIOKA3aTEIbHBIX U JIOTApU(PMUUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIICHHWS CUCTEM U COBOKYIIHOCTEH palUOHAJIbHBIX,
UpPpaLMOHAJIIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHIA.

VYpaBHEHUA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMaTUYECKHUX
3aa4 M 3aJa4 M3 pa3jMuYHbIX 00JIacTell HAyKHM U pEaIbHOM >KU3HU, MHTEpIpEeTaIus
IIOJIyYEHHBIX PE3YyJIbTATOB.

DOyHkuuu U rpapuxku

I'papux xommosunuu QyHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIHH, UX CBOMCTBA U TPAPUKH.

I'padpuueckue MeTobl pelieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue MeToabl
peneHns 3a1a4 ¢ napamMmeTpamu.

Hcnonb3oBanue rpadukoB (yHKUMH JI1  MCCIENOBaHUS IMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT IpPU pEHIeHWH 3a7ad M3 JpYrux Y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havasa MaTeMaTH4eCcKOro aHAJIN3a

[IpumeHneHnre NPOM3BOIHONM K WCCIENOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh U
skcTpeMymbl. HaxokneHne HauOOoJbIIero M HAaMMEHbBIIErO0 3HAYEHUN HEeNmpepbIBHON
GbyHKIIUU Ha OTPE3Ke.

[IprmeHeHne NpON3BOAHOM I HAXO0XKACHUS] HAMJTYUILIETO PEIICHUS B TPUKIIATHBIX
3a/1auax, i OMpeIeTICHUSI CKOPOCTH M YCKOPEHUS MPoIiecca, 3aaHHOro (hopMyIoi uitn
rpaduKoM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNurerpan. ['eomeTpudeckuil CMBICI WHTETpajia. BpiuncieHue ornpenesr€éHHoro
uHTerpana no gpopmyne Herotona—Jlenonuna.

[IpumeHeHne MHTETpana s HaXOXJISHUS TUIONafe MI0CKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHMaIbHbIX  ypaBHEHUN. MaTemaTudeckoe
MOJIETTMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINATbHBIX YPaBHEHHIA.



ITPEAMETHBIE PE3YJIbTATDBI

K koniy o6ydenust B 10 kiacce o0ydaronuics MojJyqauT CICAYIOIMIKNE MPeIMETHBIC
PE3yNBTATHI IO OTACTBHBIM TeMaM (peepanbpbHOi paboueit mporpaMMbl yaeOHOTO Kypca
«AnreOpa M HayaJla MaTeMaTUIECKOTO aHATN3a):

Yucaa v BbIYUCTICHUA:

CBOOOJHO OIEPUPOBATHh TMOHATHUSAMH: PAlMOHATBHOE YHCIIO, OECKOHEYHAs
nepuoInyecKkas 1poOb, MPOLIEHTHI, UPPAIMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
U JEUCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAHUM U pEaJIbHOM KU3HU;

NPUMEHSTh NPUOMKEHHBIC BBIYMCICHUS, MpaBUjia OKPYIJICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOAXOJISIIIYI0 POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCET ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JJAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: apUPMETUUYECKUNA KOPEHb HATypabHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEMEHb C PAIlMOHAIBHBIM TIOKa3aTelieM;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: JIOTApU(PM UrcIa, 1eCATUUHBIE U HATYPAJIbHbBIC
JorapuQmbi;

CBOOOZHO OMEpUPOBATHh TMOHATUSMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh TMOHATUAMHU: ApPKCUHYC, ApPKKOCMHYC M apKTaHI€HC YHUCJIOBOIO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHATHAMH: TOXJECTBO, YypaBHEHUE, HEPaBEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSTD Pa3IMYHbIE METObI PELICHUS PAllMOHATIBHBIX U APOOHO-PAIIMOHAIBHBIX
YPaBHEHUU, IPUMEHATHh METOJI MHTEPBAJIOB [l PELICHUs HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYJIEH C LEJIbIMU KOd((dulIMeHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTH JEJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera misa pemenus
3ajay;

CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, UCITOJIb30BATh CBOMCTBA
omnpenenuTens 2 X 2 s BbIUKCICHHUS €ro 3HAa4eHHs, NMPUMEHSTh OMNPEAeNIUTENN
JUIS PEUIEHUsT CUCTEMBl JIMHEWHBIX YPaBHEHUM, MOJEIMPOBATh pEallbHbIE CHUTYallMH
C IIOMOULIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHWH, HCCIEI0BATh NOCTPOCHHBIE MOJEIIN
C IOMOILIBIO MATPHUIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATD ITOJTYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ACUCTBUN C KOPHIMHU s TPe0O0pa30BaHUs BbIPAKECHUN;



BBITIOJIHSTh TMIPEOOPa30BaHUS YHCIIOBBIX BBIPAKCHUN, COJEPIKAIMINX CTEMEeHU
C pallMOHATBHBIM MTOKA3aTEIEM;

WCIIOJIh30BaTh CBOMCTBA JIOTapu(PMOB 11 MPeoOpa3oBaHUs JIOTAPUPMUICCKUAX
BBIPAKECHUN;

CBOOOJTHO OTEPHUPOBATh TMOHATUSIMH: HWPpPANMOHAIBHBIC, TIOKA3aTeIbHBIE U
norapuMUYECKUE YpPaBHEHMS, HAXOJUTh HUX PEHICHUS C MOMOIIbI0 PaBHOCUIIBHBIX
MEPEXOJ0B WA OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYIBI sl TpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO ONEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxoauMble (GOPMYNBl I PEIMICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
YPaBHEHU;

MOJIETTUPOBATh pPEaibHbIE CUTYallUd Ha S3bIKE alreOpbl, COCTABJIATh BBIPAXKECHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEI0BATH ITOCTPOECHHBIE MOIEIH
C MCTOJIb30BaHUEM ammapara aareOphl.

DOyHkuuu U rpapukn:

CBOOOJHO OIEpUPOBATh NOHATHUAMHU: (DPYHKIMS, CHOCOOBI 3afaHusl (QYHKIHH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UIUs (DyHKIMMI, TpaduK (YyHKUIHUH, BBITOIHSITH
3JIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB PYHKIIH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAEIECHUS U MHOKECTBO 3HAYEHUM
GyHKUMU, HYJIA (PYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU: UETHBIE M  HEUETHbIE  (PyHKIUH,

MEepUOINYECKHE (PYHKIUHU, MPOMEKYTKHM MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMbI U
MUHUMYMbI (YHKIIMHU, HAanOOJIbIlIee U HAaMEHbIIee 3HaueHUE (DYHKIIMU Ha TPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMMU: CTENIEHHAs! PYHKIHMS C HATYpPaJIbHBIM U LIEJIbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaldbHbIM M LEJIbIM IMOKa3aTelleM,
rpa@uk KOpHS n-ol CTENEeHW KaK (PYHKIUU OOpaTHOW CTENEHU C HATypalbHbIM
IIOKa3aTeseM;

ONepUpOBaTh MOHATUAMMU: JIUHENHAS, KBAJpATHUHASA U JPOOHO-TMHENHAs QyHKLINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBaTh MOHATUSAMHU: TIOKa3aTeNbHAs M JorapupmMuyeckas
(GYHKIMH, UX CBOMCTBA U IpaUKH, UCIIOJIb30BATh UX I'padUKH AJIs peIlIeHUs] ypaBHEHUI;

CBOOOJHO  OMEpPUpPOBATh  TMOHSATUAMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OTpeeieHre TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUIUN A UCCIEAOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH
OpU pellieHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopmyramMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;

Hauana maTemaTu4ecKoro aHajmsa:

CBOOOJHO ONEpUpOBaTh MMOHATHSAMH: apudmeTnyeckas U TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YObIBarollas I'€OMETpUYecKas MpOrpeccus, JUHEHHBIA U
HKCIIOHEHLIUAJIBHBIA POCT, (OpMyNa CIOXKHBIX IPOLEHTOB, HWMETh MPECTaBICHHE
O KOHCTaHTE;



UCIIONIb30BaTh MPOTPECCHMU I PEIICHUs pPealbHbIX 3aJad MPUKIATHOTO
XapaKTepa;

CBOOOJHO OIEPUPOBATH TMOHATHAMHU: TIOCIEIOBATEIBHOCTb, CIIOCOOBI 3a/JaHuUs
MOCIe0BATEIbHOCTEN, MOHOTOHHBIC U OTPAaHUYEHHBIE TTOCIEA0BATEIHLHOCTH, IOHUMATh
OCHOBBI 3apOKJICHUS MATEMAaTHYECKOTO aHaJIM3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMNEPUPOBATH MOHATUSMH: HENpEepbIBHBbIC (DYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

CBOOOMHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HEMpepblBHAs Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUH 7S peLICHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpas MPOU3BOJAHBIC (YHKIUH,
KacaTenbHast K rpaguky QpyHKINU;

BBIYHCTISTH MPOU3BOJHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIUU JBYX
(GYHKIMI, 3HaTh IPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUYECKUN CMBICI TPOU3BOJHON JIJIsl pELLICHUS
3a7a4.

MHo:xecTBa M JIOTHKA:

CBOOO/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIM anmapar JJisl ONKMCAHUS PEATbHBIX
MIPOIICCCOB M SBJICHUM, TP PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSITUSMH: OIpEICICHUE, TEeopeMa, ypaBHECHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, 0Ka3aTeIbCTBO, PaBHOCHIIHHBIC
YPaBHECHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicsl MOJIY4YHT CIAETYIONINE MPEIMETHBIE
PE3yNbTATHI IO OTACIBHBIM TeMaM (pesiepanbHOM paboueit mporpaMmbl y4eOHOTO Kypca
«Anredpa ¥ Hayajaa MaTeMaTHYECKOTO aHAIHU3a:

Yucsia 1 BbIYUCICHUA:

CBOOOJHO OINEPUPOBATH MOHSATUAMH: HATYPAIBHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATypaJbHBIX U LIEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU IE€IUMOCTH 1enblx ynces, HOJ
1 HOK HarypanbHBIX Yncel JU1s peLIeHUs 3a/1a4, IPUMEHITh anroput™ EBkinuza;

cBOOO/IHO ONEPUPOBATh MOHATHEM OCTAaTKa 110 MOJIYJIO, 3alIMChIBATh HATYpaJIbHbIE
YUCJIa B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMIUJIEKCHBIX 4YHCEJ, NPEACTaBIATh KOMIUIEKCHbIE YHcClia B ainreOpanyeckod u
TPUTOHOMETPHUUECKOU (hopMe, BBIMONHATH apU(PMETUUECKHE ONEepali ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUA ¥ HEPABEHCTBA:

CBOOOJHO OMEpUpPOBaTh MOHATUSMU: HUpPpAMOHANbHBIC, I[OKa3aTeJlbHbIE U
Jorapu(pMUYEcKre HEPABEHCTBA, HAXOIUTh MX PELIEHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEN MIPU PEILIEHUU TPUTOHOMETPUUECKOIO YPaBHEHMS,



CBOOO/IHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (OpPMyJBl ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHX
HEPAaBEHCTB;

CBOOOJHO OMEpUPOBATH MOHITHSIMH: CHCTEMa W COBOKYIHOCTh YpaBHEHHUH WU
HEPABEHCTB, PAaBHOCHWJIBHBIE CHCTEMBI W CHCTEMBI-CIEICTBUS, HAXOIAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pAalMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTECIbHBIX MU
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOYJIM U ITapaMeTPhI;

MPUMEHSTH IpauuecKre METOAbI ISl peICHHs] YPaBHEHHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C mapaMeTpamus;

MOJICJIUPOBATh peajbHbIE CUTYAIIMH HA SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHM1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3aJ1a4U, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIM C HCIIOJIb30BAaHUEM ammapara ajireOpbl, WHTEPIPETHPOBATH MOJYyUYECHHBIN
pe3yJIbTar.

DOyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMIO3ULIMU (PYHKIMA C TOMOIIbIO 3JIEMEHTApHOIrO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU ABYX (QYHKIIMIA;

CTPOUTH I€OMETpHUUECKHe OOpa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH,

CBOOOJHO OMNEPUPOBATH MOHATUAMM: IPAPUKA TPUTOHOMETPUUECKHUX (PYHKIUH;

OPUMEHATh GYHKIMH JJ11 MOJEIMPOBAHUS U UCCIIEAOBAHUS PEaIbHBIX MTPOLECCOB.

Hauvana maTeMaTHuyecKkoro aHajamusa:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI,

HAaXOJUTh HAWOOJbIIIEE W HaUMEHbIIee 3HaYeHUs QYHKIUU HETPEePHIBHOU
Ha OTPE3KeE;

UCIIOJIb30BaTh  NPOW3BOJHYIO  JUJIi  HAXOXACHUS  HAWIYYIIETO  pEelIeHUs
B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMUYECKUX, 3a/auax, s ONpeaeIcHUs
CKOPOCTHU U YCKOPEHHUS TMpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

CcBOOOZHO OMNEpUpOBaTh MOHITUSAMU: MEPBOOOpaA3HAs, ONPEAETIEHHBIH HHTErpad,
HAXOJIUTh MEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKITUHN U BEIYUCIISATH HHTETPAN 10 (hopMyIie
Herorona—Jleibnumna;

HaXOJWTH TUIOMIAIN TUNIOCKUX (GUTYP U 0OBEMBI TEIT C TOMOIIBI0 HHTETPaa;

UMETh TPEACTABICHHE O MAaTeMaTHYeCKOM MOJACITUPOBAHUU Ha TpUMEpe
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;

pemarh TMPUKIATHBIE 3aJadyd, B TOM YHCJIE COIMAIbHO-DPKOHOMHYECKOTO U
(bU3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
Haszpanue KosmuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coziepKaHUE
paznena (TeMbl) 4acoB oOyyJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JNEHUCTBUTEILHBIX YUCEIL HaJl MHO’KECTBAMH U UX CBOMCTBA. MHOKECTBEHHBIN armnapar
MHOrOo4NEHBI. Juarpammel Disiepa — Benna. IUIS OIIMCAaHMS X0/1a PELICHUS

PanmonanpHbIe ypaBHEHUS
1 HEPaBEHCTBA.

CucreMsl JIMHEHHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3aa4.

Panmonanenbie yncna. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIIECHTHI,
OECKOHEUHbIE MTEPUOIUYECKHUE TPOOH.
[Ipumenenue npoOeii 1 IPOLEHTOB

JUISl pEeIICHUs] TPUKIIAIHBIX 3a]1a4.
JlericTBUTENBHBIC YHUCIIA.
PanroHanbHbIe U HppaliMOHAIbHbBIC
gucaa. ApupMeTHIECKHUE OIepaliuu

C IECTBUTEIHLHBIMH YU CJIAMH.
Moaynp 1eHCTBUTEIIBHOTO YHUCIA U €T0
cBoiicTBa. [TpubnmxeEnHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIUMCJICHUM.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaNdecKast IpoOb, MPOIIEHTH;
UpparuoHaIbHOE U IEUCTBUTEIILHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YUCJIa; UCTIOIB30BaTh ITH MOHSATHUS
IIPY MPOBEACHUHN PACCYKICHUN

U JI0OKa3aTebCTB, IPUMEHSTh PO
U TIPOLICHTHI JIJIs pelIeHUS
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX

OTpacier 3HaHUW U peaibHON KU3HMU.

Hcnonb3oBath npuOInKEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUJIKY U OLIEHKY pe3yJbTara
BBIYMCIICHUM.
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OCHOBHBIE METO/IBI PEIICHUS LIEIBIX

Y IpOOHO-PAllMOHATIBHBIX YPABHEHUM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIEpEMEHHOMU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kod(punmnentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpenennTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Penenne npukiaaspix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHATH pa3IuuHbIE METOIbI
pEIIeHNS pallMOHATBLHBIX U TPOOHO-
palMOHAIBHBIX YPABHEHUH; a TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JEJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemienust
3aJ1a4.

OnepupoBath MOHATUSAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
OIPEICITUTENIb MATPUIIBI.
Hcnonp3oBaTh CBOMCTBA
OTIPEICIIUTENS 2 X 2 1JIS BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSTh
ONPEAECTUTEIIN IJ1s1 PEIICHUSI CUCTEMBI
JIMHEVHBIX YPABHEHUM.
MoaennpoBaTh peaibHbIE CUTyalluH
C IOMOIIBLIO CUCTEMBI JIMHENMHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHI U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yybTar

13



OyHKIUU U TpadUKu.
Crenennast pyHKIus
C LEJIBIM MOKa3aTeIeM

12

OyHKIHUSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3anmuo oOpaTHbIe QyHKITUY.
Komnozunms ¢ynkmuit. I'paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpa3oBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs U MHOYKECTBO
3HaueHui PpyHkmu. Hymu pyHkuun.
[TpoMexKyTKH 3HAKOTIOCTOSTHCTBA.
YETHbIe 1 HEUETHBIC (YYHKITUH.
[Tepuoauueckue GyHKIUU.
[TIpoMeKyTKH MOHOTOHHOCTH
dbyHkud. MakcUMyMbl 1 MUHUMYMBbI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKITUU Ha TIPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB
ATUX PYHKIUH.

CreneHsb ¢ IEeJIBIM ITOKa3aTeIeM.
bunom HreroTona.

CrenenHas (yHKIUS C HATYPAIbHBIM
Y LIEJIBIM MoKa3zaresieM. E€ cBoiicTBa

u rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
CHOCOOBbI 3a/1aHUs PYHKINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHk1mii, rpadux pyHKIMH, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUEHUHN
GyHKUMU, HYJIA YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBalpaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(bYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHK1IMU, HAanOOJIbIIIEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyTUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIpPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxats hopmynamu 3aBUCUMOCTH
MEXy BEIIMYUHAMH.

3HAaTh oTNpeieNieHNE U CBOMCTBA
CTETEHH C LIETBIM MOKa3aTeleM;
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NOAXO0AsIIYI0 (hopMy 3anucu
JEUCTBUTEb-HBIX YHUCET JIJISl pEeLICHUs
MPaKTUYECKUX 3a7a4 U MPEICTABICHUS
JAHHBIX

ApudmMeTuyeckuii KOpeHb 15 ApudmMeTnueckuii KOpeHb dopMyIUpOBaTh, 3AMUCHIBAThH
N-O CTEIECHH. HaTypaJbHOM CTETIIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (hopMme
WppanmoHanbHble [Ipeobpa3oBaHus YHCITOBBIX U HCII0JIb30BaTh CBOMCTBA KOPHS
YPaBHCHHU:A BBIPAKEHUH, COJIEPKAIIMNX CTETIEHU N-oii cTeneHu Jyisi mpeoOpa3zoBaHus
1 KOPHH. BBIPAKCHUM.
UppatnmonansHbie ypaBHEHUS. HaxoauTs pemieHus uppanioHaabHbIX
OcCHOBHBIE METObI PEILICHUS YPaBHEHUH C OMOILBIO
UppaIMOHATIBHBIX YPABHEHHIA. PaBHOCHIIBHBIX TIEPEXO/IOB U
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
UppalMOHAIBHBIX YPABHEHUH. CtpouTtb rpaduk GyHKIIMH KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0ii N-0i cTeneHu Kak 0OpaTHON
CTENEHHU KaK (PyHKIHUN 0OpaTHOU U1 GYHKIIUHM CTENIEHH C HaTypabHbIM
CTENEHHU C HaTypalbHbIM IOKa3aTeIeM nokaszaresem
[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paoOHaIbHBIM DopMyIHpOBATH ONPEACIICHUE

Iloka3arenbHbIC YpaBHEHUS

IIOKa3aTeseM U €€ CBOMCTBA.
[TokazarenbHas pyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
GYHKIIAY JUTsI perieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
YPaBHECHUI

CTEIEHH C PallHOHAJIBHBIM
MTOKA3aTEeIIEM.

BrimonsasaTs npeodpazoBanus

YU CJIOBBIX BEIPAXKEHUH, COAEPKAIINX
CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeIIEM.

Hcnonb3oBathk HUPpPOBBIE pECYPChI
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JUTSI TIOCTpOEHUs Tpaduka
MOKa3aTeJIbHON (PYHKIIUU U U3yUEHUS
€€ CBOMCTB.

HaxoauTs penienust noka3aTeabHbIX
YpaBHECHUI

Jlorapudmuueckast pyHKIHs. 18 Jlorapudwm uucna. CroiicTBa JlaBath onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecsTuuHbie U YUCTa; IECITUYHOTO U HATypalIbHOTO
yYpaBHEHUS HaTypaJbHBIC JIOTApU(MBI. jorapudma.
[IpeobpazoBaHue BEIpaKEHUH, Ncnonw3oBath cBOMCTBA ToraprupmMoB
coJiepKalux JorapuQpmsl. JUTSl IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIUA, Jorapu(PMUYECKUX BBIPAKECHUM.
e€ CBOICTBA U TpaduK. Crtpouts rpaduk morapupMudeckon
Ucnonb3oBanue rpaduka GpyHKIIMU byHKIIUU KaKk 00paTHOM
JUISL pEIICHUS] YPaBHEHUM. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapudmuyeckue ypaBHEHUS. cBolcTBa TorapuMuuecKkon PyHKITUU
OCHOBHBIE METOJIbI PEIICHUS JUTSL pelIeHus 3a/1ay.
JorapuMUYECKUX YPaBHEHUH. Haxonute penienus
PaBHOCUIIBHBIE TIEPEXOABI B PELICHUH JorapupMUUYECKUX ypaBHEHUN
Jorapu(@MUYECKUX ypaBHCHUIN C MOMOIIBI0 PABHOCUJIBHBIX MTEPEX0/I0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOI'O apTyMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYCA U
apKTaHI€HCa YHUCIIa.
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OTIpeICIICHUE TPUTOHOMETPUICCKHIX
(YHKITHI YHUCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Pemenre TpUroHOMeTpHUYECKUX
YPaBHECHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (HOPMYIIbI

JUTsl IpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKUX BBIPAKECHUM.
[TpumeHsTh GOPMYITIBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHUIN

IlocnenoBarensHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJJaHUs TTOCIIEIOBATEILHOCTEM.
Meton MaTeMaTH4EeCKON UHAYKIIUU.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHam3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECcKast
IIPOTPECCUM.

beckoHneuHo yObIBaromas
reoMeTpudecKasi Iporpeccus.
Cymma 6eckoHEeYHO yObIBaroIen
reOMETPUYECKOU IPOTrPECCUM.
JIMHEWHBIN U SKCITOHEHIIUAIbHBIN
pocrt. Hucno e.

dopmyJia CIOKHBIX TPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIICHUsT peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
IIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmmyyaTs npeacraBieHue

00 OCHOBHBIX HJIESIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBaTh onpenenenue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
FEOMETPUUYECKON MPOTPECCHUH.
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Hcnonw3oBaTh mporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapakTep.

[TpumeHaTs HGopMyITy CITOKHBIX
MPOLICHTOB JIJIs pellIeHUs 3a]1a4
U3 peaIbHON MPAKTUKH

HenpepbiBHbIC PYyHKIIUH.
[IpousBoaHas

20

HenpepriBHble GyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (hyHKLIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIECHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
GbyHKIUN 1S pelieHus 3a1ay.
[IepBas u BTOpasi MpOU3BOIHbBIE
dbynkuu. OnpeneneHue,
Tr€OMETPUYECKUNA U (PU3NYECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTeJIbHOU K rpaduKy yHKIIHH.
[Ipou3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBaTh NOHATHIMU: (PYHKIIUS
HEIPEpPBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (YHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.
OnepupoBaTh NOHATUAMU: IIEpBasi U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (GU3HYECKUI U
r€OMETPUYECKHUI CMBICI IIPOU3BOIHON;
3alMUCBIBaTh YPaBHEHUE KACATEIbHOM.
BbIuucisTh Npou3BOIHBIE CYMMBI,
POU3BEICHUS, YACTHOTO U CIOXKHOU
byHKITIH.

N3yuaTh Npon3BOAHBIE JIEMEHTAPHBIX
(byHKITHA.

Hcnonb30BaTh reOMETPUUYECKUN U
(U3UIECKHUIN CMBICT IPOXU3BOTHOM

JUISl peLIeHUs 3a/1a4
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[ToBTOpenue, 06001IEHNE, 5 OcHOBHBIE MOHATUS Kypca aJire0pbl [IpuMeHATh OCHOBHBIE MTOHSITHUS Kypca
CUCTEeMaTHU3alus 3HAaHUHN Y HayaJl MaTeMaTH4eCKOro aHain3a anreOpbl U HAYaJl MATEMaTUYECKOTO
10 knacca, 00001IeHNE U aHajM3a JUisl petieHus 3aj1a4y
CUCTEMaTHU3alIMsI 3HAHUN U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX IPEJIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOIT'PAMME
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11 KJIACC

HasBanne KomnuecTso OcHoOBHOE coziepKaHue pa3aena OcCHOBHBIE BUJIBI IEATEITBHOCTH
pazjeina (TeMbl) 4acoB (TembI) o0ydJaronmxcs
HccnenoBanue QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOILBIO ITPOU3BOJHOMU

K UCCJIEIOBaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHOM
GbyHKIIUU Ha OTpE3KE.

[Iprmenenne mpon3BOIHOM

JUTSI HAXOXKACHUS HaWTy4lIero
penieHus B NpUKIaJIHbIX 33aa4ax,

IUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMS IPOLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.
Kommno3unus pyHKIui.
['eomeTpuueckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOU
IUIOCKOCTH

(GYHKUUN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJICAOBAHUA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue o0pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPAMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTSL KiCCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOAUTh HauOOJIbIIEE U HAUMEHbLIIEe
3Ha4Y€HUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMS.

Hcnonwp3oBaTh NpOU3BOAHYIO

JUTSI HAXOXKACHUS HAUTy4dlIero
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4aXx,
JUTSI OTIpECIIEHUS] CKOPOCTH

U YCKOpEHHS Mpoliecca, 3aaHHOrO
dbopmynoii unu rpaduKom.

[Tonyyats npencraBieHue
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O IIPUMCHCHNU HpOHSBOI{HOﬁ
B pA3JIMIHBIX OTPACIIAX 3HAHUM

ITepBooOpa3Hast u UHTErpal 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrnepupoBatTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna unterpai. Haxonuts nepBooOpa3Hbie
HAXOXCHUS IEPBOOOPA3HBIX. aJeMEHTapHbBIX QYHKIHUA U BHIYUCIISITh
HNurerpan. I'eomerpuyeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
VHTETpana. Beraucnenue JleliGHMLIA.

ONPENEIIEHHOTO UHTErpaJIa 1o Haxonuts miiomaau miockux Guryp
dbopmyne Herorona— JleliOuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Ipumenenue nnTerpana OTPEICIEHHOTO UHTErpaa.

JUTS1 HAX 0K ICHUS TUToIIaAei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MOJICTUPOBAaHUEM Ha MIpUMEpPE
F€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPaBHEHUI.
[Ipumepsl permeHni [Tosy4daTe npenicTaBieHUE O 3HAUYCHU U
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIeTUPOBAHUE B Pa3BUTHU MaTEMAaTUKU

peanbHBIX NPOLECCOB C MOMOILBIO

nuddepeHIanbHbIX YPaBHEHUN

I'paduxu 14 Tpuronomerpuyeckue GyHKIUU, UX Hcnonb3oBath UppOBBIE peCypChl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUSI TPAPHUKOB

GyHKIMMA. OT060p KOpHEH TPUTOHOMETPHIECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPaBHEHUM C IIOMOIIBIO WU3YYEHHUs UX CBOUCTB.

HEpPaBEHCTBA TPUTOHOMETPHUUECKON OKPYKHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPABEHCTB

yYpaBHEHUS U OCYIIECTBISITH 0TOOP
KOpHEH ¢ TOMOIIIBIO
TPUTOHOMETPUIECKOU

OKPY>KHOCTH.

[TpumeHsATH HOPMYJIIBI TPUTOHOMETPHUU
JUTS PEIIeHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbIe pecypchl
JUTS IOCTPOCHUS U UCCIICTOBAHMS
rpa@uKoB QyHKIMIMA

HppaumonanbHeIe,
ITOKA3aTEeIIbHBIE U
Jorapu(pmMuIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MTOKA3aTEJIbHBIX U JTIOTapU(PMUICCKUAX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaHOHATBHBIX, TOKA3aTCIBHBIX U
JorapuMHUYECKUX YPAaBHCHHUH U
HEPaBEHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHON
u JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTEIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
NEePEXOI0B.

Pemiars uppannoHaibHbie U
KOMOWHHUPOBAHHBIC HEPABEHCTRA,

C IOMOIIbIO PABHOCHJIBHBIX
NEPEXOIOB.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIHIA

JUTSL pEILICHUS 3a1a4U
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KowMmriuiekcHbie uncia

10

Komnekcusie uncna. Anredpandyeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILJIEKCHOT'O YHUCJIa.
ApudmeTnueckue onepanuu

C KOMIUIEKCHBIMU YHCIIAMHU.
N300paxeHne KOMIJIEKCHBIX YHCET

Ha KOOPJAMHATHOM MIOCKOCTH.
®opmyna Myaspa. Kopuau n-oit
CTEIIEHU U3 KOMILJIEKCHOIO YHCJIA.
[IpuMeHeHne KOMIIJIEKCHBIX YUCEl

JUI pelieHus: (GU3NYECKux U
reOMETPUYECKHX 3a]a4

OrnepupoBatTh MOHIATUSIMU:
KOMILJIEKCHOE YUCJI0 U MHOKECTBO
KOMILJIEKCHBIX YHCETI.
[IpeacTaBisTh KOMILIEKCHBIE YUCIA
B anreOpanveckou u
TPUTOHOMETPHUUECKOU (popme.
BrinonusaTs apudmernyeckue
omnepanuu ¢ HUMH.

N300paxaTh KOMILJIEKCHBIE YUCIA
Ha KOOPJAWMHATHOM IJIOCKOCTH.
[Tpumensars popmyny Myaspa u
MOJIy4aTh IPEACTABICHUE O KOPHIX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAKOMUTHCA C IPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUISl pELIEHUS TEOMETPUUECKUX U
bu3nyeckux 3aaau

Harypansnbie u nensie yncina

10

Harypanbnsbie u nensie yncia.
[IprMeHeHne NPU3HAKOB IEIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, allroput™Ma EBKknmnaa
JUISL PELICHHUS 33/1a4 B LIEJIBbIX YUCIIaX

OneprpoBaTh NOHATUSAMU:
HaTypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HATYPaIbHBIX U IIEJIbIX
YHCell.

Hcnons30BaTh NpU3HAKU JETUMOCTH
LIEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCET;
anroput™ EBKinaa ans pereHus
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3a1ad4.
3anuchIBaTh HATypaJIbHBIC YHCIIA

B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX
CUHCJICHUSA

Cucrembl pallMOHAJIbHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHU. OnepupoBarh NOHATUSAMU: CUCTEMA U
MPPALMOHAIIbHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPABHEHUH U
MOKa3aTEIbHBIX CJIEJICTBUSI. HEPABEHCTB; PEIICHUE CUCTEMbI WU
U JJorapu(pMu4ecKux OCHOBHBIE METO/IbI PEIICHUS CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
ypaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CHCTEMBI-CJIEICTBHS.
UppaMOHAIBHBIX, TIOKA3aTEJIbHBIX U Haxonuts penienus: CUCTeM u
Jorapu(@MUYECKUX YpaBHCHUH. COBOKYITHOCTEW LIEIBIX
IIpuMeHeHne ypaBHEHUI, CHCTEM U palMOHAIbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTeJIbHbIX U JOrapu(PMUYECKUX
MaTEMaTUYECKHX 3aJ1ay U 3a7a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IpumeHsTh cCUCTEMBI YpABHEHU N
peanbHOM )KU3HU, UHTEPIPETALIUS K PEIIEHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3YyJIbTaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYCHHbBIE PEILICHHUS.
Ncnons3oBath 1u(ppoBbIe
pecypcsl
3agauu ¢ mapameTpaMmu 16 ParimonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perneHus

MOKa3aTelIbHbIE, JOrapu(PMUUYECKUE U
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palMOHANbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbIX, TOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM
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C IapamMeTPaMH.
[TocTpoenue u uccnenoBanme
MAaTEMATUYECKUX MOJIEIIEN PEaIbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C IapaMeTpamMmu

Y HEPABEHCTB, COJIEPHKALIUX
MOJYJIA U ITAPAMETPBI.

[TpumensaTts rpaduueckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKKe
UCCIIeJOBaHUE PYHKIMHI METOAaMU
MaTeMaTH4YECKOr0 aHAJIN3A.

CTpouTs 1 nCCIIeI0BATh
MaTeMaTUYECKUE MOJEIIA PEAIBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C IapameTpaMu

[ToBTOpEeHue, 06061ICHUE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
0000111eHrE U cCUCTEMATHU3aIINs 3HAHUN

MonenupoBaTh peajibHbIE CUTyallU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpaKEHUS, YPABHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a/1auH,
UCCIIE0BATh MOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM arlapara ajareOpsl,
UHTEPIPETUPOBATH MOTYUCHHBIN
pe3yJibTar.

[Tpumensarts GpyHkIMN

JUISl MOJIETTUPOBAHUS U KCCIIEIOBAHUS
peantbHBIX POLECCOB.

Petate npukiaaHbie 3a1a4u,
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B TOM YHCJIE€ COLIMATBLHO-
YKOHOMHUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU aJIreOpbI
¥ MaTEeMaTUYECKOTO aHaJIN3a

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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