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HOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJaJbIBacT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYEeCKOTO aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKIECHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHann3a» OOyYarolIUecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3aad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
JEATEIIbHOCTH, TpeOyroued MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHCHHS U HEpaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCid Ha MPOTSHKEHUM JBYX JIET



00y4yeHHs Ha YPOBHE CpPeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIasCh HOBBIMH TeMaMU U pazaenamu. JlaHHbIN yaeOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvarolyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYEHHBbIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4Hnceld. B  KaXIoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My crheuu(puyecKkue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX NPUMEHEHUS JJI1 PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Haykd U €€ pojiH B
IOCTPOECHNUU MOJIEIEH PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coepkalux mapaMerpsl. lloslydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (YHKIUU.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmynam, TpeoOpa3oBaHUs  PpPalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIIUHM U TpaduKu» TECHO
NEperuieTaeTcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelIeHUs 3aad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAn (GuUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLIUATIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/eibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH U WCIOJb30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEeMaTUKA KaK HayKd CIIeJyeT TpU3HATH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaaHBIX 3amad. [Ipu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanmmu3a» oTBoaUTCS 136 JacoB (4 Jaca B HEJIEIIO.



COJAEPKAHUE OBYUEHMUASA

Yucaa 1 BBIYNCIEHUA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, IMPOIICHTHI,
OceckoHeuHble TNepuoanueckue podu. [lpuMeHeHue apoder W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpacield 3HaHUH 1 peallbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BIYMCICHUH.

Crenenb ¢ 1enbIM mokaszaresneM. buHom Hprotona. Hcmosib3oBanue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPAaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YypaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIC METO/IbI PEIICHHS IEBIX U APOOHO-PATMOHANIBHBIX YPABHCHHUHN H
HEpPaBEHCTB. MHOrowieHbl OT OAHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHbie ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapupMUUECKUX YpaBHEHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.
Pemienne cucrteM nMHEWHBIX ypaBHEHHWW. Marpuua CHCTEMBI JMHEWHBIX
ypaBHeHUM. OnpenenuTenb MaTPULIbl 2X2, €10 TeOMETPUYECKUI CMBICI M CBOMCTBA,



BBIYKCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONpPENEIUTENs JJI1 PElICHUS CUCTEMBbI
JVMHEUHBIX ypaBHEHUW. PellleHne nNpukiIagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHONM CHUTyallMH C IMOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CMocoObl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIUH.
Kommnosummst pyukiuii. I'paduk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMHA. MakCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (YHKUIMU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

Crenennast GyHKIMS ¢ HATypajIbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0if CTENEeHU KaK (yHKIIMKA 0OpaTHOM CTENeHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[loka3atenbHass u Jjorapupmuyeckas (yHKUHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIlIeHUs YpaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE MOCTIEA0BATEIbHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalin3a Kak aHajin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETpUUYECKON
IIPOIrpeCCUH. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEeccCUU JUIsl  PELIeHUs pealbHBbIX —3a/1ay
MPUKIIATHOTO XapakTepa.

HemnpepriBable ¢GyHKIIMM W WX CBOMCTBA. ToukM paspbiBa. ACHMITOTHI
rpadukoB ¢ynkiuid. CBoicTBa (yHKIMIA HEMPEpPHIBHBIX Ha OTpe3ke. Meton



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIU 1715 pereHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMeTPUIECKUn U
(¢u3nyeCKuil CMBICI MPOU3BOIHOMN. YpaBHEHHUE KacaTeIbHOM K rpaduKy QyHKIHH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass ~ cymMBlI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Olinepa—BenHa. IlpuMeHeHue TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONKCAaHUSl pealbHbIX IPOLECCOB U SBJICHUM, MPHU PELICHUH 3a1ad U3 APYrux
y4€OHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
J0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00I1IECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JPYrUX HayKax, TEXHOJOTrusaX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHUH, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE THTAaHHE, COAITAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TpoPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4eckoMy  O0Opa3oBaHUI0O U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpelbl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS pa3BUTHUSL LIMBUWIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKW U MaTEMaTHYECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPKIACHUSX, MpeajiaraTh KPUTEPUH JJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULINAI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTH OOOOIICHHS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOLECCA, A TAKXKE BbIIBUIATH
IIPEATIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmeii:

BBISIBIIAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U IS PEILLECHU 3a/1auu;

BbIOMpaTh UH(OPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOopM
IIPEJCTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEIACTABIATh €€ B pa3IMYHbIX (Popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSITEIILHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOIy pPEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISITh ILJIaH, aITOPUTM PELICHHsS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C YYETOM HOBOM MH(MOpMAIIH.



CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHUKHYThH TIPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacrpeneisTh
BUJIbI pa0OT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI K KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTUMH YICHAMH KOMaH/Ibl, OIICHUBATh KA4E€CTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3yIbTaThl MO OTIEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIIBLHOE YHCIIO, OECKOHEYHas
nepuoAndecKkas JApoOb, TPOILEHThI, HUPpAlMOHATBLHOE YHUCJIO, MHOXECTBA
paLMOHATIBHBIX U JEUCTBUTENBHBIX YUCET, MOYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJbTara BEIYNCICHUM;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IIeJbIM I[OKa3aTelieM,
WCITIOJIB30BATh MOAXOAAIIYIO (hOPMY 3aMMCH NEUCTBUTEIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;



cBOOOHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM UHKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATh MOHATUSMH: APKCUHYC, APKKOCHHYC U apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIICHUs pPAlMOHAIBHBIX U JPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEMHBIX YypaBHEHMIA,
MAaTpUIlla, ONPEAECIUTENIb MAaTpULbl 2 X 2 W €ro TreOMETPUYECKUUA CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpEeNenuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HAYCHHS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JIUHEHUHBIX YPABHEHUH,
WCCIIEN0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHH C
palMOHAIIBHBIM [T0KAa3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BbIPAXKECHUM;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAIbHBIE, MOKAa3aTelbHbIE U
JorapupMUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYILECTBIISAA MPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpPMYJIIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHMI;



cBOOOJIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUSI, ypaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aiareOpsi.

DOyHkuuu U rpapuku:

CBOOOJIHO OINEpPUPOBATh MOHITUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (YHKIUM, KOMMO3WLMS (GyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PyHKIIUMT;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U
MUHAMYMBI (DYHKITMH, HauOoJblliee W HaWMEHbIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYypadbHBIM H
HEeIbIM TIOKa3zaresieM, Ipa@uk CTeneHHOW (YHKIMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTemeHW Kak (DyHKIMM OOpaTHOM CTeneHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTWdHAs W JIPOOHO-THMHEHHAS
(GyHKIHUU, BBITIOJHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKE U MOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
GbyHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOJTHO ONEPHPOBATH TIOHITHSAMHU: TPUTOHOMETPUYECKAS OKPYXHOCTD,
OTIpEeJICICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA JJI1  UCCJIENOBAHUS TIPOILIECCOB |
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
YKU3HH, BBIpAXXaTh (OPMYIIAMH 3aBUCHMOCTH MEKy BETMUYNHAMU;

Hauajia MmaTeMaTH4eCcKOro aHAIM3a:

CBOOOJTHO OTIEPUPOBATH TOHATHAMU: apuPMeTHUEeCKas M TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi T€OMETPUIECKasl IPOTPECCHs], TUHEHHBIN U
OKCMOHEHIIUATBHBINA POCT, (hOPMYJIa CIOKHBIX MMPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

WCIIOJI30BaTh TMPOTPECCUU ISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TTOCIEI0BATEILHOCTbD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEOBATEIHLHOCTH,



MOHMUMATh OCHOBBI 3apOXKIACHUS MAaTEMaTHUYECKOrOo aHalnM3a KakK aHaim3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMITTOTHI Tpaduka QyHKIIHNH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OIEPUPOBATHh TMOHATHSIMH: TIEpBass W BTOpas MPOU3BOHEIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATH MTPOU3BOJAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCITIOJIb30BaTh TEOMETPUUECKUH M (M3UYECKUN CMBICT MPOU3BOTHOM IS
pEIICHUS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOKECTBaAMU;

HCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JIsl ONMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUMN, TIPH PEIICHUH 3a7a4 U3 APYTUX yISOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, I0Ka3aTEIhCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB
Ne ni/n HanMenoBaHue pa3iesioB H TEM MPOrpaMMBbl Beero Kontpoabhbie  IIpakTHueckne
padoThI padoThI

IToBTOpeHUE 4
[TponsBoaHas 2

3 TpuronomeTpruuecKue BbIpaKEHUS U 29 1
ypaBHEHUS
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.

" Mmuorounensl. PaninonanbHbie 29 1
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUN

5 Oyukuun u rpaduku. CreneHHas 12 1
(YHKIMS C LEIbIM ITOKa3aTeleM

6. Apudmerndeckuii KopeHb N-0it 16 1
creneHu. MppanroHanbHble ypaBHEHUS

7 [okazatenpHast GyHKITHS. 10 1
[Toka3arenbHble ypaBHEHUs

8. Jlorapudmuueckas GyHKIIHUSA. 18 1
Jlorapudmuueckue ypaBHeHUs

9. [locnenoBareabHOCTH U IPOrPECCUU 9

10. HenpepeiBuble ¢pynkiuu. [Iponsoanas 15

11 [ToBTOpEHwUe, 0606H1eHI:1e, 6 9
cucTeMaTtu3anus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosnyecrBo 4yacoB
Ne Tema ypoka Beero KoHnTpoabHbie
padoThI

I'nasa 1. IlloBTOpeHue

§ 1. lloBTOpEHHE

1 UucnoBble U aJireOpandyeckue BbIPaKEHUSI. 1

2 YpaBHeHus. 1

3 CucreMbl JTUHENHBIX YPABHEHHH. 1
Jlunelinas, kBaapaTudHas U JpOOHO-IIMHEHHAS (PYHKITUH.

4 DeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPahUKOB ITUX 1
G YHKIHA.

§ 2. 3HaKOMCTBO ¢ IPOU3BOIHOM

S 3a1a4yu, IPUBOISALINE K OHATHUIO IPOU3BOIHOM. 1

6 Onpeanenenue npou3BoiHON. Pu3nyecKuil CMBICI IPOU3BOIHOM. 1

I'naBa 2. TpuronoMerpuyecKkue BbIpasKeHUsl U YPABHEHHS

§ 1. Tpuronomerpuyeckue BbIpPasKeHHSI.

7 Panuannas mepa yria. 1

8 [ToBOpOT TOUKM BOKpYT Hayajga KOOPJMHAT. 1

9 Onpeznenenue CUHyca, KOCUHYCA, TAHI€HCA M KOTAHIeHCA. 1

10 | 3Haku cuHYCca, KOCHHYCA, TAHTCHCA U KOTAHT'EHCA. 1

11 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM U 1
KOTaHT'€HCOM OJHOI0 U TOT'O K€ yIJja.

12 Pemenue ynpaxuenuii no reme: « Tpuronomerpudeckue 1
BBIPAKECHUSI».

§ 2. Tpuronomerpuueckue GopmyJabl.

13 | TpuroHOMETpHUYECKHE TOXKIECTBA. 1

14 | Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC YIJIOB a U -a. 1

15 | ®opMynbl NpPUBEICHHUS. 1

16 | ®opMyIIbl CIIOKEHUS 1

17 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC ABOWHOTO yria. Cunyc, 1
KOCHHYC, TAHT€HC M KOTAHI'€HC MMOJIOBUHHOIO YTJIa.

18 | CymMa u pa3HOCTh CHHYCa, KOCUHYCA, TAHT'€HCA M KOTaHI'eHCA. 1

19 Pemenne ynpaxxaenuii no teme: « TpuroHomeTpudeckue 1
(bopMyIBI».

20 [TpakTuyeckas pabora no reme «TpuroHomeTpudeckue 1
BbIpaxkeHusl. TpuroHoMerpuueckue GopMyJibi».

§ 3. TpuronomerpuyecKue ypaBHeHHUsl.

21 | ApkcuHYC, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apTyMEHTA. 1

22 | YpaBHeHue COS X = @, YpaBHeH#He SIN X = a 1

23 | YpaBHenue tg X = a, Ctg X = a. 1

24 | PemieHusi TPUTOHOMETPHUECKUX YPaBHEHHUH. 1

25 | PemeHusi TpUTOHOMETPHUYECKUX YPAaBHEHHUH. 1

26 O606mmenue matepuana rno teme « puronomeTpudeckue 1
BBIPKEHUS U YPaBHEHUS»

27 KonTtpoubHnas padora no reme: «Tpuronomerpuveckue 1 1
BbIPAKeHUS U YPABHEHHUSI».




28 \ Pemenre ypaBHEHUH TOBBIIIEHHON CIIOKHOCTH \ 1 \

I'maBa 3. MHOkecTBO 1eHCTBUTENbHBIX YHce]l. MHorouwienol. PainoHanbHbie ypaBHeHUs U
HepaBeHCTBA. CHCTEeMbI JIMHEHHbIX YPABHEHUH

§ 1. MHuoxkecTBa. Onepanuu Ha/i MHOKECTBAMH.

29 ITousTue MHOXKECTBO, CIIOCOOBI 3aJaHus MHOXCCTBA.
HOI[MHO)KGCTB&, PaBHBIC MHOXKCCTBA.

OcHOBHBIE OTlepaluu HaJ MHOKeCTBOM. OObeAMHEHUE,
30 | mepeceveHue, pa3HOCTb, JOTOJHEHKE. (3HAK CUCTEMBI U 1
COBOKYITHOCTH TIPH PEIICHUH YPAaBHEHUH M HEPABEHCTB).

OHepaHI/II/I HaJ MHOXXCCTBaMHU U UX CBOMCTBA. I[I/Ial"paMMBI

31 Ditniepa - Benna. !

30 [TonsiTue oToOpakeHuss MHOkecTBa ((DyHKITHMHN). MOIITHOCTH 1
MHO>KECTBa

33 [TpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO amnmapara Jyis 1
peLIeHHs 3a/1a4.

34 HOUH}ITI/IG JCUCTBUTEILHOTO Yncia. MHoxecTBa urcen. CBOHCTBa 1
JICHCTBUTEIILHBIX YHCEIL.

§ 2. JleiicTBUTEJIbHbIE YHCIA

35 OOBIKHOBEHHBIE U JecSITUUHBIE qpoou. beckoneunbie 1
NEePUOANYECKUE APOOHU.

36 [TpuGinKEHHBIC BEIYUCIICHUS, MpaBHIIa OKPYIJICHHS, NPUKUAKA 1 1
OLICHKA PE3yJIbTaTa BEIUMCIICHUH.

37 [Ipornentsl. [IpumeHeHne TpoOeii U MPOLIEHTOB ISl PEIICHUS 1

IMPUKJIAAHBIX 3aaa4.

38 | Moayab AeHCTBUTEILHOTO YHCIIA U €T0 CBOMCTBA. 1

§ 3. PannnonasnibHble ypaBHeHUs!

OCHOBHBIE MCTOJbI PCHICHHA LCJIbIX U ,I[pO6HO- palOHaJIbHBIX

39 . 1
YpaBHEHHUH.

40 Omnpenenenne MHOroueHa. TOX/IECTBEHHO paBHbIE 1
MHOTOWICHbI. MHOTOWIEH OT OJJHOI IEPEMEHHOM.

41 | [leneHre MHOTOWIEHOB HA MHOTOWIEH C OCTaTKOM. 1

42 | Teopema besy. 1

43 Pemenne ypaBHeHUH ¢ BBICIIENW CTEIIEHU IOMOLIBIO TEOPEMBI 1
be3y. O6061ménHas Teopema Buera.

44 | PemieHue pallMOHAJIbHBIX YpaBHEHUN 1

§ 4. MaTpu4HbIii MeTO PelICHUs CHCTEM JIMHEHHBIX YPABHCHHU I

45 Pemenne cucreM nuHeNHbIX ypaBHeHUN. OnpeaeneHue u 1
OCHOBHBI€ ITIOHATHUSI MaTPUILBL.

46 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUYECKUN CMBICT U 1
CBOMCTBA. BeIunciieHne ero 3Ha4eHus.

47 HpHMeHeIEI/Ie ONIPEACIUTEINS ISl PELLIEHUS] CUCTEMBI JIMHEHHBIX 1
ypaBHEHHUH.

48 Pemenune MPHUKJIA/HBIX 3224 € OMOLIBIO CHCTEMbL JIMHENHBIX 1
ypaBHEHHUH.

49 O0600611eHMe MaTepHaa 1o TeME MHOKECTBO JIeHCTBUTEIbHBIX 1
YHUCEI.

KonTpoJsbHasi pabora no teme: «MHO0KeCTBO
50 | melCTBUTEIbHBIX YHCE». 1 1




I'naBa 4. ®yukuuu u rpadpuku. CreneHHass GyHKIMS ¢ HeJbIM MOKAa3aTeJeM

§ 1. Crenennasi pyHKnms, e cBOiicTBAa U rpaukK.

51 | IloHsATHE CTENEHHOM (DYHKITHH. 1

52 | CrenenHas GyHKIHS C HATYPAJTbHBIM ITOKA3aTEIICM. 1

53 | Crenennast QyHKIHS C IIENIBIM ITOKA3aTEIIEM. 1

54 | Kommnosumus dyaknuu. O6patHas GyHKITHS. 1

55 Pemenne npumepoB u 3a1ay no teme: CtenenHast QyHKIus, e 1
CBOIicTBa U rpaduk.

§ 2. CteneHb ¢ 1eJbIM NOKa3aTeIeM.

56 | CreneHb C 1eTbIM MIOKA3aTeNIeM U €€ CBOHCTBA. 1

57 Pemenue HPUMEPOB U 3a/1a1 I10 TeMe: CrerneHs ¢ 1eNIbIM 1
1I0KAa3aTeleM U e€ CBOWCTBA.

58 | bunom HeroToHa. 1

59 bunom Herorona. IIpumenenue npu penieHuu NpuMepoB U 1
3ajad.

60 Tpeyronbnuk Ilackana. bunom HeroToHa ¢ ucnons3oBanuemM 1
TpeyroibpHuka Ilackans.

61 Pemenue npumepos u 3aaa4 1o teme: yHKINN U TpaPuKH. 1
Crenennasi GyHKIIMS C LIEJIbIM IOKA3aTEJIEM.

62 KonTpoJsbHas paGora no teme: «DyHkuuu u rpadpukm. 1

CrenenHas pyHKIUD).

I'naBa 5. Apudmerndyeckuii KopeHb n-oi crenenu. UppaunonajbHbie ypaBHEHUS

§ 1. ApudpmeTrnyeckuii KOpeHb N-0ii CTENEHH.

Omnpenenenue KOpHs n-oii cTeneHu. ApupMeTHIECKU KOPEHb

63 HAaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA. !

64 Crioco6b1 BBIMHCICHUA KOPHSA n-oif crenenu. [IpeobpazoBanus 1
YHMCJIOBBIX BBIPAKEHUM, CO/IEPIKALIUX CTENEHU U KOPHH.

65 | IlpakTuyeckue npuMepbl Ha BBIYMCICHUS KOpHEH n-Oi CTENEeHH. 1

§ 2. UppaunoHa/ibHble YPABHEHHUS

66 | Ilpocreiitme nppanvoHaIbHBIC YPABHEHHSL. 1
OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX YPaBHEHUI.

67 | Merox Bo3BeieHUsI O0CHX YacTel ypaBHEHUS B OJHY H Ty XKe 1
CTENEHb.

68 OCHOBHBIEC METO/IbI PEIICHUS] HPPAITMOHAIBHBIX YPaBHEHU. 1
Meron 3aMeHBI IEPEMEHHOM.
OcCHOBHBIE METO/IbI PEILICHUS UPPALMOHATIBHBIX YPaBHEHUI.

69 | Meron pa3nokeHHst Ha MHO>KUTEJN BBIPAKEHUH BXOAIINX B 1
ypaBHEHUE.

70 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX YpaBHEHUI. 1
MerTo/1 BbIJIESIEHHS TOJIHOTO KBaapara.

71 PaBHOCI/IJ'H:HBIC NEePEeXo/Ibl B PEIICHUH UPPAlMOHATIBHBIX 1
ypaBHEHHUH.

72 | Pemenue UppalMoHAIbHBIX YPABHEHUI. 1

§ 3. ®yHKuMsi KOPHS N-0H CTENEeHH.

73 OyHKIMS KOPHS N-0¥ CTENeHH (C HaTypaJbHBIM YETHBIM 1
1oKasaresieM), €e CBOMCTBA U IpaduK.

74 OyHKIMS KOPHS N-0¥ CTENeHH (C HaTypaJbHBIM HEYETHBIM 1

MOKAa3aTeJIeM), €€ CBOMCTBA M rpaduk.




OyHKIMS KOPHS N-0i CTENEeH U cTeneHHast PyHKIIHS, KaK

75 1
B3aMMHO OOpaTHbBIE PYHKIIHH.

76 O0600menne Marepuana mo teme "ApumMeTHIecKuii KOpeHb n- 1
oil crenenu. MppaunoHajibHble ypaBHEHHUS .

77 KonTpoabHas padora no teme: ""Apugmerundyeckuii KOpeHb 1
N-oii crenenu. UppauuonanbHblie ypaBHeHus "'.
Pewienne 3a1a4 NOBBILLIEHHON CII0KHOCTH 10 TEME:

78 | "ApudmeTndeckuil KOpeHb n-oi creneHu. MppanroHanbHbIe 1
ypaBHeHus ".

I'nasa 6. [loka3areabnas pynkuus. [lokazarejibHble ypaBHEeHU

§ 1. lloka3zaTtenbHas QyHKIHUS.

79 | CreneHb ¢ pallMOHAJIbHBIM IIOKa3aTesIeM U e€ CBOMCTBRA. 1

80 Pemenue ynpaxxnenuil u 3anad no teme «CteneHs ¢ 1
paLMOHAIILHBIM IT0OKa3aTelleM U e€ CBOMCTBaY.

81 | Iloka3zarenbHas GyHKIHMSA, €€ CBOMCTBA U rpaduK. 1

§ 2. [loka3aTebHbIEC YPABHEHHS.

82 | Ucnonp3oBanue rpaduka GyHKIMYU 111 pelieHUs] ypaBHCHHH. 1

83 OCHOBHBIE METO/IBI pelICHUS TOKa3aTeIbHBIX ypaBHeHHIA. MeTon 1
ypaBHUBAHMsI [TOKa3aTeeH.

84 OcHOBHBIE METO/IbI PILICHNs TOKA3aTeNbHBIX ypaBHeHHIA. MeTon 1
BBE/ICHUSI HOBOH NepeMEHHOM.

85 OCHOBHBIEC METO/IbI PEIICHUS OKA3aTEIbHBIX YPaBHEHU. 1
BeiHeceHne 0011ero MHOXHTENS 38 CKOOKH.

86 OCHOBHBIEC METO/IbI PEIICHUS IOKA3aTEIbHBIX YPaBHEHUH. 1
OpHOpO/IHBIE YpaBHEHUSI.

87 Pemenne ynpaxxuenuii u 3aaa4 1o teme «OCHOBHBIE METO/IbI 1
pelLIeHHs] TOKa3aTeIbHbIX YPaBHEHUN».

88 Kontpoabnas padora no TeMe «OCHOBHBIE METO/AbI PeLICHUs 1
NMOKa3aTeJIbHBIX YPABHEHHII».

I'masa 7. Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUs

§ 1. Jlorapudgmuueckas QyHKIHS.

89 | Onpenenenue norapudma. Jlorapupm uuncna. 1

90 Pemenue ynpaxknenunii mo teme: «Onpenenenue jgorapudpma. 1
Jlorapugm yucnay.

91 | CaoiictBa norapudmos. 1

92 | Pemenue ynpaxueHuii no reme: «CBoiicTBa jorapugmoB. 1

93 | JlecsTHUHBIE M HaTypaJibHbIE JIOTapU(MBI. 1

94 | IlpeoOpa3oBaHue BRIPAKCHUHN, COACPIKAIINX JIOTAPU(DMBIL. 1

95 | Jlorapudmuueckast GyHKIHs, €€ cBoiicTBa U rpaduk. 1

96 Pemenne ynpaxxnenuit no teme: «Jlorapupmuueckas pyHkus, 1
e€ cBoiicTBa U rpaduk».

§ 2. JTorapudgmMuyeckue ypaBHeHHs.

97 | Ucnonb3oBanue rpaduka GyHKIMU IS pelIeHUs] YpaBHEHHH. 25 Hepens

98 | Pemenue npocTedunx JorapuMuIeckux ypaBHEHHU. 25 Hepens
OCHOBHBIEC METO/IBI PEeIICHUS JTOTapU(PMUIECKUX YPAaBHEHHI.

99 25 Henensa
[ToreHnupoBaHue.

100 OCHOBHBIEC METO/IbI PEeIICHUS JTOTapU(PMUUECKUX YPAaBHEHH. 25 Henens

Meroz BBeIcHUSI HOBOU IIEPEMEHHOM.




OcHOBHBIE METOIbI PELIeHUS JOrapu(PMUIECKUX YpPaBHEHUH.

101 JlorapugmupoBanue. 26 neziens
OCHOBHBIE METO/IbI pELIECHUS JIOrapu(PMUUECKUX YPaBHEHUH.

102 | PaBHOCHIIbHBIEC TIEPEXO/IbI B PELICHUH JIOTapH(PMUUECKIX 26 nepens
YpaBHEHUH.

103 Pemenne ynpaxuenuit no reme: «Jlorapudpmuueckue 26 Henens
YPaBHEHUSD.
O6o006menue Mmarepuana mo teme "Jlorapudpmudeckue u

104 " 26 Hemens
nokaszaresbHble PyHKIIH'".
KoHntposbHas padota mo teme: "Jlorapudpmudeckue u

105 " 27 "enens
nokaszarejbHble PyHKIMH'".
Pemienue 3a1a4 NOBBIIEHHON CIIOKHOCTH 110 TEME:!

106 | ,, " 27 "enens

Jlorapudmuueckue U nokasarejabHble PyHKIMH'".

I'nasa 8. IlocjienoBaTe/ IbHOCTH M POTPECCUM

§ 1. IlocsienoBaTe IbHOCTH.

107 | IlocnenoBaTesIbHOCTH, CIIOCOOBI 3a/1aHUs MIOCIIeA0BaTeIbHOCTeH. | 27 Hepenst
Mertoa MateMaTH4eCKOU UHAYKIUU. MOHOTOHHBIE U

108 | orpannuenHsle nocieaoBaTenbHOCTH. VicTOpHs aHanmu3a 27 uenens
0OECKOHEYHO MaJIbIX.

§ 2. lIporpeccuu.

109 Apudmerndeckas 1 reomeTpuueckas nporpeccun. beckoneuHo 28 Hemens
yObIBaKoOIasi TEOMETPUYECKAsi IPOIPECCHSL.

110 CymMa 6ecKOHEUHO yObIBaroILell reOMeTpUYECKOM MPOrPECCHH. 28 Hemens
JIMHENHBIN ¥ YKCHOHEHUMAIbHBIA pocT. Yuclo e.

111 dopmyiia CIIOKHBIX MPOLEHTOB. [Ipumepsl BbuuCieHNE 28 Henens
CJIOKHBIX MPOLIEHTOB.
Mcnonb30BaHue Nporpeccuu U GopMyJibl CIOKHBIX IPOLIEHTOB

112 | nns pemeHUs peaqbHBIX 3a/1a4 MPUKIAIHOTO Xapaktepa. (3amaun | 28 Hemens
Ha KPEAMTHI C aHHYMTETHON CXeMOM MOraleHus KpeuTa).
Hcnonp3oBaHne Nporpeccuu U popMyIibl CI0XKHBIX MPOLIEHTOB

113 | /U1 PELUEHU PEalbHBIX 3a/1a4 NPUKIIAJHOTO XapaKTepa. (3amaun 29 Hexens
Ha KpeauThl ¢ U PEpEeHIIMPOBAHHON CXEMOM MOTaIIeHUs
KpEINTa).

114 | Pemenue 3agau no teme: «llocienoBaTeabHOCTH U Iporpeccun». | 29 nepenst

115 | KonTposbHas pabota "[lociieioBateabHOCTH U Iiporpeccun’. 29 nepens

I'naBa 9. HenpepsoiBHubie pynkuuu. IlpousBoanas

§1. HenpepbiBHbIe GyHKINH.
HenpepsbiBHble pyHKIIMN U UX cBoMcTBa. Touka pa3phiBa.

116 N 29 Henensa
AcuMnToTsl rpaduKoB (QYHKITHI.

117 CoiicTBa (hyHKIMH HEMPEPBIBHBIX HA OTpe3ke. MeTon 30 Hexens
MHTEPBAJIOB JIJIsl pELICHHs HEPABEHCTB.

118 [TpuMeHeHHEe CBOMCTB HEMIPEPBIBHBIX (PYHKLMH JUIS peLIeHUS 30 Hentens
3aja4.

119 | Pemenwue 3aga4 no Teme: «HenpepbIiBHBIC GYHKIIUNY. 30 Hepens

§2. ITpousBoaHas.

120 [TepBas u BTOpas npousBoaHble GpyHKIMU. OnpeneneHue, 1
reOMEeTPUUECKUi M (PU3NYECKHI CMBICI TPOU3BOJIHOM.

121 | YpaBHeHHe KacaTeabHOU K TpaduKy G YHKITHH. 1




122

[Tpumepsl penienus 3aaa4 mo TeMe «I'eomeTpuyeckuii u
(bu3nUecKuil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTEIbHOMN K

rpaduKy O YHKIHN.

123

Pemenue 3ama4 o teme: «l'eoMeTpudeckuii U GU3NIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky

byHKIHNY.

124

Onpepenenne npou3BoiHOM. [Ipon3BoaHas cTeneHHON QyHKINH.

125

[TpaBuna nquddepeHnupoBaHusl.

126

Pemenue 3ama4 o teme: «llpaBuna quddepeHurpoBanus».

127

[Tpou3BoHAs HEKOTOPBIX 3JIE€MEHTAPHBIX (PYHKIIMSL.

128

Pemenue 3anau no teme: «IIpousBogHasy.

129

KonTposabHasi padora no teme: «IllpousBoanas».

130

O6006menne marepuana 1o reme «HenpepbiBHbIE QYHKITUH.
ITpousBogHas.

e R

I'nasa 10. IloBTopenne, 00001meHNe, CHCTEMATH3 AN 3HAHUM

131

Wrorosast koHTpoIbHAs paboTa 3a Kypc anreOpsl 1 Hayaia
MaTreMaTHueckoro aHaimsa 10 kiacca.

132

Wrorosast koHTpoIbHAs paboTa 3a Kypc anreOpsl 1 Hayaia
MaTeMaTHueckoro aHaimsa 10 kiacca.

133

[ToBropenue. CtenenHas, mokazaTelibHas U JorapupMuyecKast
byHKIHS.

134

IToBTrOpenue. TpUroHOMETPUYECKUE BEIPAKEHHSI M YPABHEHHS.

135

IToBTOpenue. IlocnenoBaTeabHOCTH U IPOTPECCHUH.
HenpepsiBabie pynkuuu. [IponszBognasi.

136

HOBTOpeHI/Ie. Pemenue 3a1a4 MOBBIIIICHHON CI0XKHOCTH.

I

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

136

10




YYEBHO-METONMYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA
Matepuaisl, npenocrasienasie OL «Cupuyc»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
Matepuaisl, npenocrasienasie OL «Cupuyc»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Ob6pazoBarenbHas maargopma OLl «Cupuyc»



