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HOACHUTEJIBHASA 3AIIUCKA

VY4eOHplli Kypc «Anrebpa W Havajla MaTEMaTHYECKOTO aHajan3a» SBISETCS
OTHUM W3 HamOoJiee 3HAYUMBIX B IIpOrpaMMe CpeaHero o0mero oOpa3oBaHUA,
MIOCKOJIbBKY, C OJHOM CTOPOHBI, OH OO0OECHEYHMBAET MHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHHUS] BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE 00YYaIOIUXCs HA YPOBHE, HEOOXOIUMOM JISI
OCBOCHMSI HMH(POPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U APYIHX
IUCIMIUIMH. B pamkax pmaHHOro y4yeOHOro Kypca oOydaroliMecs OBJIAJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (opMyJIupyeT CcBoOU
JTOCTHXKEHHUS B MaTeMaTH4eCKo opme.

VY4eOHplii Kypc aiareOpbl M Hadajdl MaTeMaTHYEeCKOrOo aHalIW3a 3aKJaJbIBacT
OCHOBY JUIsl YCIICIIHOTO OBJAACHUSA 3aKkoHAMU (UBUKH, XUMHUU, OHOJOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJCHIIUN pPa3BUTHA SKOHOMHUKH M OOIIECTBEHHOM >KW3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIb30BaTh WX A JajdbHEHIero oOpa3oBaHHUS WU B
MMOBCEHEBHON XU3HU. B TO ke BpeMs OBIaJeHUE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTrMMU KOHCTPYKIHUSAMH aJIreOpbl U MaTEMaTHYECKOT0 aHajIn3a pa3BUBAECT YMEHHUE
HAaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTD, JJOKA3bIBATh YTBEPXKICHHUS C
NOMOUIbI0 HMHIYKIMM U paccyXaaTh JEAYKTHBHO, HCIIOJIb30BaTh 0000IIEHUE U
KOHKpETHU3alMIo, a0CTparupoBaHWE M AaHAJOruio, (OPMHUPYET KpPEaTUBHOE H
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydyenuss ydeOHOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOTO
aHanu3a» OOydYarolIMecs TMOJyYaloT HOBBIA OMNBIT PEIICHUS NPHUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TIOCTPOEHHSI MaTeMaTUYECKHX MOJENIed pEalIbHbIX CHUTYalHid,
MHTEPIPETALNH OJIYYSHHBIX PEUICHUH, 3HAKOMSTCS C IPUMEpaMu MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTE B  MpHUpOJie, HAayKe M HMCKYCCTBE, C  BbIJAIOIIUMHUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

VY4eOublli Kypc o0yaziaeT 3HAYUTENIBHBIM BOCIHUTATEIBHBIM IOTEHIIUATIOM,
KOTOPBIM  peanu3yeTcs Kak 4epe3 ydeOHbId MmaTepual, CIOCOOCTBYIOMIMIA
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 cheuuuxky ydeOHOU
NEeSATEeNbHOCTH,  TpeOyrouiell  MpOAODKUTENIbHOM — KOHIIEHTPAallMM  BHHUMAHMS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIH pe3ynbTar.

B ocHoBe Meronuku oOy4yeHus anreOpe M HadajlaM MaTEMaTHUYECKOIo aHalln3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B ctpykType yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOr0 aHAIN3a
BBIZICJICHBl  CIEIYIOLIME  COJEpKATEIIbHO-METOANYECKHe JuHuU: «Yucna w
BbIYMCIICHUs», «DyHKIMH U Tpapukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTUYeCcKoro aHanuza», «MHoOXkecTBa W  JIOTHMKa». Bce  OCHOBHBIE
COJIepKaTEeIbHO-METOIMYECKUE JIMHUM U3YYalOTCSd Ha TNPOTSHKEHUU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpelIHEro oOuIero oOopa3oBaHus, €CTECTBEHHO JIOMOJHSS IPYyT
Apyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMHU U pa3zaenamMu. JlaHHbI ydeOHBIN



Kypc SBISI€TCSI WHTETPAaTHUBHBIM, IOCKOJNBbKY OOBEAMHSET B cebe coaepkKaHue
HECKOJBKMX MAaTeMAaTHYECKUX TUCIUILINH, TaKWX Kak anredpa, TPUTOHOMETPHS,
MaTEeMaTHUECKUN aHallu3, TEOPHsl MHOXKECTB, MaTeMaTudeckas Jioruka u apyrue. [o
Mepe TOro Kak oOydaroliuecsl OBJIaJIEBAIOT BCE 0oJiee MIMPOKHUM MaTEeMaTUYECKUM
anmapaToM, y HUX IOCJeIOBaTeIbHO (DOpMUpPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTHh MAaTEMaTHYECKYI0 MOJEIb pEaTbHONW CHUTyallud, TPUMEHSITh 3HAHUS,
MOJIyYeHHBIE TPU H3YyYEHUU YUEeOHOTO Kypca, IJsl PEIICHHUS CaMOCTOSITEBHO
chOpMyTUPOBAHHOW MAaTeMaTHMUYECKOW 3aJaud, a 3aTeM MHTEpIPETUPOBATH CBOMU
OTBET.

ConepxarenpbHO-MeTOAUYECKass JHHUS «Yucia W BBIYMCIICHHS 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB HCIIOIB30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO
HayaTo Ha YpOBHE OCHOBHOTrO 001miero oOpaszoBanusa. Ha ypoBHe cpegHero oOiiero
o0Opa3oBaHusi 0c000€ BHUMaHUE yaeseTcs (OpMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX
BBIYHMCIICHUM, BKITIOYAIOIIUX B Ce0sl MCIOJIBb30BaHUE PA3IMYHBIX (POPM 3aIlMCH YKCIA,
YMEHHUE JeNlaTh NPHUKUAKY, BBITONHITh MPUOIMKEHHBIC BBIYUCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTeMaTUYECKUMH KOHCTAaHTAMH. 3HAKOMBIC
oOydaromuMcsi ~ MHOXKECTBA  HATypalbHBIX,  LEJBbIX,  palHOHAJIBHBIX U
JEUCTBUTEIBHBIX YUCEN IOMOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucenl. B kaxaom
U3 3TUX MHOKECTB PacCMaTPHUBAIOTCA CBOWCTBEHHBIC €My CrelIU(pUUYECKUE 3a/lauu U
oTIepaIiy: JeJIieHUE Hallelo, ONePHpPOBAaHIE OCTaTKaMU Ha MHOYKECTBE II€JIbIX YHUCEI,
0coOble CBOWCTBA paIlMOHAJBHBIX W HMPPANMOHANBHBIX YHCEN, apumeTnyeckue
omepanuy, a TakKe U3BJIICUEHHWE KOPHS HATypajJbHOM CTEEHHM HAa MHOXECTBE
KOMILJIEKCHBIX ~4HuCel. braromaps MOCJieI0BaTebHOMY PaCIIMPEHUI0 KpyTa
UCIIOJIb3YeMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHHS IS
pelIeHUsT pa3TUYHbIX 3a7a4 (popMHUpyeTCs MPECTaBICHNE O €ANHCTBE MaTeMAaTHUKH
KaKk Haykn W €€ poJNu B TOCTPOCHHHM MOJENEH peaqbHOr0 MHpa, IIHPOKO
UCIIOJIB3YIOTCSl 0000IIEHNE U KOHKPETHU3AIH .

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEANTM3yeTCs] Ha MPOTSHKEHUU BCETO
0o0y4eHHs Ha YPOBHE CpPEAHEro 00IIero o0pa3oBaHusi, TOCKOJIbKY B KaXJOM pasjelie
[IporpaMMbl TIpeyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOydaromyecsi OBIAEBAIOT PA3TUYHBIMH METOJAMU PEIICHUSI PaIlOHATBHBIX,
HUPpAIMOHATILHBIX, IMOKA3aTeIbHBIX, JIOTAPU(OMHUUECKMX U TPUTOHOMETPHUECCKUX
ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TakKe 3a7ad, COJACpXKAIINX MapamMeTphl.
[TomydeHHbIE yYMEHUS IIMPOKO HWCIONB3YIOTCS TPU HUCCICAOBAaHUHM (DYHKIMI C
MOMOIIBIO POU3BOIHOM, TIPU PEIICHUH TPUKIATHBIX 33a]a4 U 33a/1a4 Ha HAXOXKICHHE
HauOOJBITUX W HAUMEHBINUX 3HaueHWUU GyHKIWU. J[aHHAs copeprkaTenbHas JTUHUS
BKJIFOYAET B ce0s Takke (pOpMUPOBAHNE YMEHUH BBITOIHITH PAcUEThI IO (hopMyIiam,
npeoOpa3oBaHus  PAlMOHATBHBIX, UPPALMOHATBHBIX H  TPUTOHOMETPHUYECKUX
BBIPOKEHUM, a TaK)Ke BBIPAKEHUM, CollepKallluX cTeneHu u Jorapudmel. brarogaps
U3YYEHUIO anreOpamyeckoro marepuaiga MPOUCXOJUT JajdbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0ydJaromuxcs, (OpPMHUPYIOTCS



HABbIKM JIEAYKTHUBHBIX pACCYXXIEHHH, pabOTBl C CHUMBOJIBHBIMH (opMami,
Mpe/ICTaBICHHUS] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa mpemiaraet 3(QpQeKTUBHbIE HHCTPYMEHTHI AJIi PEIICHUS NMPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]a4, HAIJISIIHO JEMOHCTPUPYET CBOUM BO3MOYKHOCTU Kak
A3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHkuun u  Tpaduku»  TECHO
neperyieTaeTcss ¢ JAPYTMMH JIMHUAMH Y4Y€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBbICIIE 3aa€T MOCIEN0BAaTENIbHOCTh U3YUYEHUs Marepuana. V3ydueHue CTEneHHOM,
[IOKa3aTeIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (YHKIUI, UX CBOWCTB U
rpaMKoOB, HCIOJI30BAaHWE (DYHKUMH JUIsl pelIeHHUs 3ajady U3 JAPYrux Y4eOHbIX
MPEIMETOB M pealbHON KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIM30M, TaK
U C pelIeHneM ypaBHEHUH u HepaBeHCTB. [Ipu 3ToM Goibllioe BHUMaHUE YACIAeTCs
(OpMHPOBAHUIO YMEHHUSI BbIpaxaTb (OpMyJIaMU 3aBUCUMOCTU MEXKIY Pa3InYHBIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJyUYeHHbIe QYHKIUHU, CTPOUTh UX Tpaduku. Marepuai
OTOM COAEPKATEIBbHOM JIMHAM HAlEJIeH Ha pa3BUTUE YMEHUM M HaBBIKOB,
MO3BOJIAIOIINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEITUYMHAMU B pazIu4yHOU (opme:
aHAJIUTHYECKOM, rpad)uuecKoi U cloBecHOU. Ero nzyduenue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOIO MBIIIJICHUS,, CIIOCOOHOCTH K OOOOUICHHIO M KOHKPETHU3AllUH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHasi nuHUS «Hawama MareMaTH4ecKoro aHaim3a» IO3BOJISIET
CYIIECTBEHHO DPACIIUPUTHh KPYr KaK MaTeMaTHYEeCKHX, TaK W TMPHUKIAIHBIX 3a7ad,
JIOCTYMHBIX OOYYaroUIMMCs, TaK KaK Yy HHUX IOSBISETCS BO3MOYKHOCTH CTPOMTH
rpa@uKyd  CIOXKHBIX (DYHKIHMH, ONpeAeNsTh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHMs, BBIYUCIATH IUIOMWAAN (GUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
ycKopeHusi TmporeccoB. JlaHHas coaepikaTenbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHS MAaTEeMAaTHMYECKUX MOJENEH pealbHbIX CHUTYaIlHi,
MO3BOJIAET HAXOJIUTh HaWJyYlllee pelIeHHE B MPUKIIAJHbBIX, B TOM YHUCIIE COLMAIBHO-
HSKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOrOo aHalIu3a
CIOCOOCTBYET PA3BUTHUIO A0OCTPAKTHOTO, (POPMaJIbHO-JIOIMYECKOTO M KPEATUBHOIO
MBINUICHHUS, (OPMUPOBAHMIO YMEHHUW pacmo3HaBaTh MPOSBICHUS  3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOydarommecs: y3HatoT O BBIJAIOLTIXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEeMaTHKH Kak Hayku, U 00 ux
aBTOpax.

CopepxatenpHO-MeTOINYECKass JTUHUA «MHOXECTBAa M JIOTHKa» BKJIIOYACT B
ceOst DIIEMEHThI TEOPHH MHOXKECTB M MAaTEeMAaTHYECKOH JIOTHKHU. TeopeTHKo-
MHO>KE€CTBEHHBIE MPEACTABIICHUS IPOHU3BIBAIOT BECh KypC IIKOIbHONW MaTeMaTUKU U
npenaraloT HaumOoiee YHHUBEPCAJbHBIA S3bIK, OOBEAMHSAIOMIMNA BCE pa3/eibl
MaTeMaTUKd W €€ TMPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYeCKUe
IUCIMIUTMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaToMy BakHO Jath
BO3MOXKHOCTb ~ OOy4YalIeMyCsl [OHMMATh TEOPETHUKO-MHOXKECTBEHHBIN  S3bIK
COBPEMEHHOM MaTeMaTHK{ M HCIIOJNb30BAaTh €ro JJis BBIPAKEHUS CBOUX MBICIICH.



JlpyruM BaXHBIM TMPU3HAKOM MaTeMaTUKA KaK HayKd CJeIyeT MPU3HATH
CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHUMN M CIIEIOBAHUE OMPEICIEHHBIM MTpaBUIaM
MIOCTPOCHUST JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MAaTeMaTH4YECKOW JIOTHKHU
CITOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIUICHUS OOYYarOIIUXCs, IMO3BOJISIET UM
CTPOHUTH CBOM PACCYXICHHS HAa OCHOBE JIOTMYECKUX MpaBUJ, (POPMHUpPYET HaBBIKH
KPUTHYECKOTO MBITIUICHHUS.

B yuyeObHoM Kkypce «AnreOpa W Havajla MaTEeMaTHYECKOTO aHaIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIC IPU3BAHBI
CrocoOCTBOBAaTh (POPMHPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENeld pealbHBIX
CUTyallui, HCCJICAOBAaHUA OJTHUX MOJEJICH ¢ TOMOIIBI0 ammapara ajireopbl Hu
MaTeMaTUYECKOr0 aHalii3a, WHTEpIpETalny IOJIYYEHHBIX pe3yJbTaTtoB. Takwue
3aJIaHAsl BIJICTCHBI B KKIBIM M3 Pa3/IesIOB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs IS pEeHIeHHUs MPUKIAIHBIX 3anad. [lpu
pEIICHUH  pealbHBIX  MPAKTUYECKUX  3a7a4  oOydJarouiuecs  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIB30BaTh aHAJIOTHUIO, 0000IaTh U KOHKPETU3UPOBATh MpodaeMy. [lesaTenbHOCTh
1m0 (OPMHUPOBAHUIO HABBIKOB PEIICHHSI TIPUKIIATHBIX 3a7a49 OPTaHU3yeTCs B TIPOIIECCe
M3y4eHUs1 BCEX TeM Yy4eOHOro Kkypca «Anredpa M Hayala MaTeMaTUYECKOIo
aHaju3ay.

Ha u3yuenue yueOHOro kypca «Anrebpa u Hadajla MaTeMaTHYECKOTO aHAIA3a
oTBOAUTCS 272 4aca:

B 10 xmacce — 136 yacoB (4 yaca B HEJICIIO),

B 11 kmacce — 136 yacoB (4 yaca B HEJICIIIO).



COJEPXXAHME OBYUYEHUA

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Paunonanpubpie uynciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JPOOHW, MPOLEHTHI,
OeckoHeuHble nepuoanyeckue Apodbu. Ilpumenenue napoOell M MPOLEHTOB NS
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEATIbHOM KU3HH.

JlelicTBUTENbHBIE 4KCla. PaluoHanbHblE MW UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckre — omepald ¢ JEHCTBUTEIbHBIMH  4YHcliaMu.  Moaynb
JEUCTBUTEIBLHOTO 4YMcia M ero cBoiicTBa. [IpuOmmk€HHbIE BBIUMCICHUS, TPaBUIIA
OKpPYTJICHHUsI, IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenp ¢ ueneiM mnokaszarenemM. buHom Herorona. Hcnonbs3oBanue
MOAXOAsIIeH (POPMBI 3aMUCU NEUCTBUTENBHBIX YMCEN JJIS PEHICHUS MPAKTHYECKUX
3a71a4 U IIPEJACTABJICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuMoOHAJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CoiictBa sorapudma. JlecsTuuHble W HaTypajbHBIC
norapu@Msl.

Cunyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHBbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbBHBIE YpPaBHEHHMSI W YypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OcCHOBHBIE METO/BI PEUICHUS LENIbIX W APOOHO-pAllMOHANBHBIX YpaBHEHUH WU
HEpPaBEHCTB. MHOTrOYJIECHBI OT OJIHOM TMEPEMEHHOW. J[lelieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ mnenbiMu KodhuimmeHTamu.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COEPKAIIMX CTENIEHU U KOPHH.

Hppannonanehbie ypaBHeHUsI. OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUsA. OCHOBHBIE METOJIbI PEHIEHUS TMOKa3aTeNIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BbIpaKeHUH, COAEPKALUX JIOTApUPMBI.

Jlorapudpmuyeckue yYpaBHEHUS. OcHOBHBIE METO/IbI pEIICHMS
norapu(MUIECKUX ypaBHECHUH.
OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHue TPUroHOMETPUYECKUX YPAaBHEHU .
Pemienne cucrem JnMHENMHBIX ypaBHEHUW. Marpuiia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaennTesib MaTpUIlbl 2X2, €ro reOMETPUUYECKHUI CMBICI U CBOWCTBA,
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BBIYHMCIICHHE €r0 3HAYEHHMs, NMPUMEHEHUE ONPEIEIUTENs ISl PELIECHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUW. PemeHne NPUKIAAHBIX 3aad C TOMOIIBK) CHCTEMBI
JMHEWHBIX ypaBHeHHU. McciienoBanue noCTpOEHHOW MOJENIM C MOMOIIBIO MaTpPUILl U
OIPEICITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C IOMOIIBIO
YPaBHEHUN U HEPABEHCTB. l[IpuMeHEHME ypaBHEHHMM M HEPABEHCTB K PEIICHHIO
MaTEeMaTHYECKUX 3a7a4 U 3aja4 U3 pa3iInyHbIX 00JacTel HAYKH U PEaIbHOM KU3HU.

DOyHKUUM U TpaduKku

OyHKIMA, CcrnmocoOsl 3amaHus GyHKOUU. B3aumHO 00paTHBIE (DYHKIUU.
Komnosunms  dyukmuit. [pabuk  dyHKIMUA. DneMeHTapHbIE MpeoOpa3oBaHUS
rpadukoB QpyHKIUH.

OO6macth omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hymu ¢GyHKumm.
[IpomexxyTku 3HakonocTtossHCTBA. UETHbIe U Heu€THble (PyHkiuu. Ilepuomnueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl W MHHUMYMBI
¢byukiuu. Hanbomnbiee u HauMeHbIlee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

Jlunelinasi, KBajgpaTU4yHas MW JpOOHO-TMHEHWHas QYHKIMHU. DJIEMEHTaApHOE
HCCJIEIOBAHKE U NTOCTPOEHUE UX IPaUKOB.

CrenenHast QpyHKIUs C HaTypaldbHBIM U LIETBIM TMokKa3ateiaem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0¥ cTeneHu Kak PyHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM MOKa3aTeJeM.

[lokazatenbHass u Jjorapupmuueckas (QyHKUHUH, UX CBOWCTBA M TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPYXHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(GyHKIMIA YUCITIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX Mpoleccax u siBneHusx. ['paduxu
pEAbHBIX 3aBUCUMOCTEM.

Hauyajna MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs  IIOCJIeNOBaTeIbLHOCTEH. MeTon
MaTeMaTU4eCcKOM MHAYKIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIEI0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaju3a Kak aHajiu3a OeCKOHEYHO
MaJIbIX.

ApudmeTrrueckas M reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH TeOMEeTpUYECKON
nporpeccur. JIMHEMHBIN U 3KCIIOHEHIMANIBbHBIN pocT. Yucio e. @opMyra CIOXKHBIX
MpoueHToB. Mcnonb3oBaHWe MPOrpeccHud s pElIeHUs peasbHbIX — 3ajad
MPUKIIAIHOTO XapaKTepa.

HemnpepsiBHble (QyHKIIMM U uX CcBoicTBa. Touku pa3pbiBa. ACHUMIITOTHI
rpadgukoB (Qynkimii. CBolcTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. lIprMeHeHMe CBOWCTB HENMpPEPhIBHBIX
GyHKUMIA 7151 peleHus 3a1ay.



[lepBas u BTOpast mpousBoaHble PpyHKIMU. OmnpeneneHue, TeOMETPUIECKUN U
(bu3nyecKuil CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBoaubie dneMeHTapHbIX GyHKIui. [Ipon3BogHas cymMMBbl, TpOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIMU (QYHKIHI.

MHoKecTBa M JIOTHKa

MHOXecTBO, omepauuy HaJ MHOXECTBAMHM M HX CBOWCTBA. Jluarpammel
Oitnepa—Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arapara Jijisi ONMUCaHUs
pEeaJIbHBIX MPOLIECCOB U SIBJICHWM, NpU pELIEHUH 3a7ad W3 JAPYyruX Y4eOHbIX
IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHUS.



IUIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI VUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATUYECKOTO AHAJIM3A»
(YIJIYBJEHHBIIA YPOBEHD)

HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMS

JIMUHOCTHBLIE PE3YJIBTATDBI

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU O00YyYaloOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOIO OOIIEeCTBa, MPEICTABIIEHUE O MAaTeMAaTUYECKHUX
OCHOBaX  (YHKIMOHUPOBAHMUS  PA3IUYHBIX  CTPYKTYp, SIBJICHHWH, MpoLEIyp
rpakIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCKHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKITUSIMH U Ha3HAYCHUECM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PaKJAHCKOW HIECHTUYHOCTH, YBXKECHHS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaT€MaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKEHUH B JPYyrdX HayKaxX, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUHCKOro Hapoaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJCHHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTIXKCHHN HAyKW U JIEATENbHOCTHIO YYEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1ay, PEIICHHUH, pacCy ACHUI, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM acTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyecKkoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh YMECHUS PUMEHATh MaTEMaTHUCCKUE 3HAHUS B MHTEpEcax
3I0POBOTO M 0O€30MacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO (3I0POBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHATUA M OT/ABIXA,
peryisipHas (u3udyeckas AaKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHUSIX CTIOPTUBHO-03I0POBUTEIILHON ACSITEIHHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYI0JIHO0US, UHTEPEC K Pa3IMUHbIM
chepam mnpodecCHOHATBHOM JEATENHHOCTH, CBSA3aHHBIM C MaTEeMaTUKOW ©u &
MPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u
peann30BbIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HHU,
FOTOBHOCTh K AaKTMBHOMY Yy4YacTHUIO B  PEIICHUM MPAKTUYECKUX  3ajad
MaTeMaTU4eCKOW HAIlPaBICHHOCTH;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYphbl, IMOHAMAaHHUE  BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MNPUPOJHON U COLMAIBHOU
Cpenbl, OCO3HAHME TJI00AIBPHOTO XapaKTepa YKOJOTUUECKUX IIPOOJIeM, OpUEHTAIHS Ha
IPUMEHECHHE MaTEeMaTUYECKUX 3HAHUM ISl pellieHusl 3a7a4 B 00JIaCTH OKpY KaroIiei
cpenbl, IJIAHUPOBAHUE TIOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI IS
OKPYXarouen Cpepl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH U OOIIECCTBEHHOM MPAKTHUKH, TOHUMAHUE MaTEeMaTHYCCKOU
HayK{ Kak c(epbl YeJTOBEUECKOW NEATeIbHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUIS pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMATHUKA UM MaTEeMaTUYeCKOM
KYJIbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIILHOCTh UHANBUAYAIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBISIT M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATHYECKUX
00BEKTOB, MOHATUM, OTHOIIEHUN MEXKy MOHATUSIMU, (POPMYJIUPOBATH OMPEACICHUS
MOHATHUM, YCTAaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJUMOTO aHAJIH3A,;

BOCIIPUHUMATh, bopMyIMpOBaTH u peoOpa3oBbIBATH CYXJICHUS:
YTBEPAUTENbHBIE U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MaTE€MaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOJIOJICHUSX W YTBEPXKICHUSIX, Mpeajiaratb KPUTEPUU IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTL CAMOCTOSTENILHO J0KAa3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPKIACHUN
(IpsiMble ¥ OT TIPOTUBHOI0), BBHICTPAWBATh ApTyMEHTAIMIO, TPUBOIUTE MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOWpATh Crmoco® perieHuss ydeOHOM 3amadu  (CpaBHHBATh  HECKOJIBKO
BApUAHTOB pEIIeHHUs, BEIOMpaTh Hanbojee MOAXOASIMINN ¢ Y4ETOM CaMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

WCIIOJB30BaTh BOIPOCHI KaK HCCIENOBATEIIbCKUM HMHCTPYMEHT TO3HAHUS,
bopMyIUpPOBAThH BOIIPOCHI, bukcupyromme POTUBOPEUHE, npooOiemy,
yCTaHaBJIMBATh UICKOMOE U JaHHOE, (HOPMUPOBATH TUIOTE3Y, apTYMEHTUPOBATh CBOIO
NO3ULINI0, MHEHHUE;
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MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, SBIEHUSA, NpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBAaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
NPOBENEHHOTO  HAOMIONIEHUs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

[IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIpPOLIECCa, a TAKXKE BBIIIBUIaTh
IPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh I€PUIIMTHI MH(POPMAIIMM, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUIsl pELIECHUS 3a/1a4u;

BBIOMpaTh MHQPOPMAIMIO HU3 HCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (HOpM
MIPEACTABIICHHUS;

CTPYKTYypUpOBaTh HUH(OpMaIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH I'papUUecK;

OIICHUBATh HaJIEKHOCTh uH(popMau o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIE 1eHCTBUS

Oo0wenue:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBHUSIMU U
1EeIsIMU 00IIIEeHN s, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MAUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS 10 XOJAy pEIIeHus 3a]ayH,
KOMMEHTHPOBATH MOJTYYECHHBIN pe3ybTarT;

B X0/I€ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOUN TEMBI,
MpoO0JIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HALICIICHHBIE HA MOUCK PEIICHMUS,
CONIOCTAaBJISITh CBOM CYXKAEHUA C CYXICHUSAMH JAPYTUX YYAaCTHUKOB JUANOra,
OOHApyXWBaTh pa3IMYMe M CXOJCTBO IIO3MIMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YyNbTaThl PEIICHUS 3a/ayd, SKCIEPUMEHTA, UCCIEeIOBaHMUS,
MIPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4YETOM 3aJad
Mpe3eHTAlU U OCOOCHHOCTEN ayIUTOPHUH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHMS 3aJayM, BbIOUpATh CIOCOO penieHus ¢
Y4ETOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJIaIETh HABBIKAMU MO3HABATEIbHON pedekcu KaKk OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUA W MBICIUTEIbHBIX MPOLIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMU
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CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCAa U PE3YJIbTATA PELIECHUS MATEMAaTHYECKOU
3a/a4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPH PELICHUH 3aJayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJbTATA LEIU U YCIOBUAM, OOBACHITh MPUUNHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOAHUTh OILIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

[OHMMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOM W WHIMBUIYaJbHOU
paboThI MpHU pelIeHnr y4eOHbIX 3a/1a4, IPUHUMATD 1I€JTb COBMECTHOU JI€ATEIbHOCTH,
IJIAHUPOBATh OPTraHHU3alMI0 COBMECTHOM pabOThl, pacHpenensitb BHIABI padoT,
J0TOBapuBaThCcs, OOCYKJIaTh IPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (0OCYKIeHUs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIOJHATH CBOIO YaCTh PabOThl U KOOPAHMHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLIECHUBATh KA4€CTBO CBOErO BKJIAJa B
oOmMii  OPOAYKT MO  KpUTEpUsIM,  CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHUS.

INPEJIMETHBIE PE3YJBbTATBI

K xonmy o6yuenus B 10 Kkiacce oOydYaromIMiics TIIOJIYYUT CICTYIOIINC
MpEMETHBIE PE3yJIbTaThl IO OTJCIBHBIM TeMaM paboueil MporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauajla MaTeMaTHISCKOTO aHATN3ay:

Yucjia v BBIYUCTIEHUSA:

CBOOOJHO OTEPHUPOBATh TMOHATHUAMH: PAIMOHAIBHOE 4YHCIO0, OECKOHEeUYHas
nepuoaudeckas  JapoOb, TPOILEHTHI, HMPPAMOHAIIBHOEC  YHCIIO, MHOXKECTBa
palMOHAJIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOIYJIb JCHCTBUTEILHOTO YUCIA;

MIPUMEHSATH IPOOH ¥ TIPOIICHTHI JIs PEIICHUsI MPUKIIATHBIX 3a/1a4 U3 Pa3InIHBIX
OTpaciiell 3HAHUW U pealIbHOW KU3HU;

NPUMEHSATh MPUOKEHHBIE BBIYUCIICHHS, TIPABUIA OKPYTJICHHS, TIPUKUAKY
OIICHKY pe3yJIbTaTa BHIYHCIICHUI;

CBOOOJHO ONEPUPOBATh TOHATHEM: CTCIEHb C IIEJBIM  IIOKa3aTeseM,
HCITOJIB30BaTh MOAXOJSIIYI0 (POopMy 3anmucH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MPaKTUYCCKHUX 33J1a4 M MPEICTABIICHUS JaHHBIX;

CBOOOJTHO OTEpPUPOBATH TMOHATHEM: apU(PMETHUECKUN KOpPEHb HATypaIbHOU
CTEIICHH,

CBOOOJTHO OIIEPHUPOBATH IMMOHATHEM: CTCIICHb C PAIIMOHAIBHBIM ITOKa3aTEIEM;

CBOOOJHO OIEPUPOBATH IMMOHATHUAMH: JIOTapuM 4YHUCIa, JSCATUYHBICE U
HaTypaJIbHBIC JIOTAPU(PMBI;
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CcBOOOZHO OMEpUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATUSAMH: APKCUHYC, APKKOCHHYC M APKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO OMNEpUPOBATH TMOHATUSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOAbl PpEUICHMs] palMOHANbHBIX U JPOOHO-
pPAalMOHAIBHBIX YPAaBHEHMI, NPHUMEHITbH METOJ HHTEPBAIOB [UIS  PEIICHMS
HEPABEHCTB;

CBOOOZHO OMNEpPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW TepPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KO3(PUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSATD JICJICHUE
MHOI'O4JICHA Ha MHOTOWIEH C OCTaTKkoM, TeopeMy be3dy u teopemy Buera s
pelIeHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUMN, MaTpPHUILIA,
ONPENENIUTENIb MAaTpulbl 2 X 2 KW €ro IeOMETPUYECKUM CMBICI, HCIOJIb30BATh
CBOWCTBA OmpenenuTens 2 X 2 i BBIYUCIECHUS €ro 3HA4eHUs, NPUMEHATH
ONPENCIUTENIA JUIA PELICHUS CHUCTEMBbl JIMHEHHBIX YPaBHEHHUM, MOJEIUPOBATH
peanbHble CUTyallMd C IIOMOINBI0 CUCTEMbI JIMHEWHBIX YPAaBHEHHUM, HUCCIENOBATh
IIOCTPOECHHBIE MOJENM C MOMOIIBI0 MATPUL U ONPEACIUTENICH, UHTEPIPETUPOBATDH
ITOJTYYEHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JICHCTBUNW C KOPHSAMU IS TPeoOpa3oBaHUs
BBIPAKCHU;

BBIMOJIHATH MPEOOPa30BaHMs YUCIOBBIX BBIPAXKEHHUH, CONEpKALUX CTENEHHU C
palMOHAIIBHBIM [TOKA3aTEIIEM;

MCII0JIb30BaTh CBOWMCTBA JIOTapU(PMOB ISl TpeoOpa3zoBaHus JIOTapU(PMUUECKUX
BBIPAKCHU;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: HPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE U
norapu(pMUUYECKHE YpaBHEHUS, HAXOAUTh UX PELIEHUSI C MOMOIIbI0 PABHOCHIIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHSTH OCHOBHBIE TPUTOHOMETpHUUeckue (opMysbl Il IpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOZIHO  ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
NpUMEHATh  HeoOxoaumble  (GOPMYJbl  JUIsl  pPEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHHIL;

MOJIETTUPOBATh peajibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBJIAThH
BBIPDQXXEHHUsI, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4yd, MWCCIEN0BAaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAaHUEM allnapara aiareopsl.

DYyHKIUU U TPAPUKH:

CBOOOZIHO OINEpPUPOBaTh MOHATUAMU: (PYHKLHUSA, CHOCOOBI 3afaHusl (PYHKLMH,
B3aMMHO OOpaTHbIe PYHKIMH, KOMIO3ULIUA GYHKIHUHI, TpaduK (PYHKIIHH, BHIIOJIHATH
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AIIeMEHTapHbIe MpeoOpa3zoBaHus rpapuKOB (PYHKIIHI;

CBOOOZHO OIEpUpPOBaTh TMOHATUSAMU: OOJACTh OMPENCICHUS U MHOMXKECTBO
3HaYeHUHN QYHKINU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBaTh NOHATUAMM: UETHbIE U HEYETHbIE (QYHKIUH,
nepuoanyeckre (QyHKIUH, NMPOMEKYTKM MOHOTOHHOCTU (YHKIMH, MAaKCUMyMBbl U
MUHUMYMBbl (QYHKIIUH, HauOOJNbIllee W HAaUMEHbIIEe 3HAYeHHUE (PYHKIMH Ha
MIPOMEKYTKE;

CBOOOZHO ONEpUPOBaTh MOHATUSIMM: CTENEHHass (PYHKLUHUS C HaTypalbHBIM U
LEJIBIM TIOKa3aTeseM, IpauK CTENEeHHOM (YHKIMM C HaTypajJbHbIM M LIEJIbIM
nokazaTesneM, rpa@uk KOpHS N-OW CTENEeHUW Kak (YHKIUM OOpaTHOM CTENEHH C
HaTypaJIbHbIM MOKa3aTeeM;

OMepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTWyHas M JAPOOHO-TMHEHHas
(GyHKIUH, BBIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TpaUKOB;

CBOOO/ZIHO OIEpUpPOBaTh MOHATUSAMU: TOKa3aTeNbHAass U Jorapudmuueckas
(GyHKIMH, MX CBOWCTBA W rpaduKH, UCHOJIb30BaTh UX TIpaQUKU I pEelIeHUs
YpaBHECHUM;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduKu  (QYHKIMM [ UCCIENOBaHMS IMPOIECCOB U
3aBUCUMOCTE TMpHU PELICHUU 3aJad HU3 JIPYTUX YYEOHBIX MPEIMETOB M peabHOU
KU3HH, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUUHAMU;

Havana mareMaTH4ecKOro aHajIu3a:

CBOOOZHO OIEpUpPOBaTh MOHATHAMHU: apudMeTHdeckass U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBAIOIIasi T€OMETPUUYECKAsl MPOTPECCHsi, JTUHEHHBIN U
AKCIIOHEHUUAIBHBIN POCT, (pOopMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PEUIEHUS PEAJbHBIX 3aJad IPHUKIAJHOIO
XapakTepa;

CBOOOJHO OMEPUPOBATH MOHATUAMHM: IMOCIEI0BATEIBHOCTb, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYEHHbIE IOCJIEI0BATEIHLHOCTH,
MOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMaTHUYECKOTO aHAJIN3a KaK aHaIn3a 0€CKOHEYHO
MaJblX;

CBOOOJHO OMEpUPOBATh MOHATUSIMU: HENPEPHIBHbIE (DYHKIIMU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJTHO OIEpPUPOBATH MMOHATHEM: (YHKIHUS, HENpepbIBHAas Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

cBOOOJHO ONEpPUPOBATh MOHATHIMHU: I€pBasi U BTOpasi MPOU3BOIHBIE (QYHKIUH,
KacatelbHas K Tpaduky QyHKIUY;

BBIUMCIIATh MPOU3BOAHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO W KOMIO3ULIUHU
ABYX (YHKIMI, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;
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UCIIOJIb30BaTh TE€OMETPUYECKHM M (DU3MUYECKUN CMBICH MPOU3BOAHOM IS
peuieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIIEpALIMU HAJl MHOKECTBAMU;

UCII0JIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONMCaHUs peajbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEpUPOBATh MOHITUSMH: OIpEAeTeHHe, TeopeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTA, JOKA3aTEIbCTBO, PAaBHOCHUJIbHBIE
YPaBHEHUS U HEPABEHCTBA.

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* MaremaTtuka. AnreOpa U Havyajla MaTeMaTH4ecKkoro ananusa, 10 xmacc/ Mep3isik
A.T'., Homuposckuit [[.A., IlonskoB B.M.; noa penakinueit Ilomonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON 0TBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-
['PADy; AKIIHOHEpHOE 00I11eCTBO «3naTenbCcTBO «IIpocBenienue»
» Maremaruka: anrebpa U Hayajga MaTeMaTHYEeCKOro aHaliu3a, reoMeTpusi. Anredpa
M HayaJla MaTeMaTuueckoro anainusza, 11 kimacc/ Hukonsckuii C.M., IlotanoB M K.,
PemernukoB H.H. u ngpyrue, AxuuonepHoe oOmiectBo «M3marenbcTBo
«ITpocsenieHue»

* MaremaTuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanusa, 11 kmacc/ Mep3msik
A.T'., Homuposckuit [.A., IlonskoB B.M.; nmon penakuueit Ilomonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYeHHON 0TBeTCTBeHHOCThIO M3narensckuii ientp « BEHTAHA-
['PA®Dy»; AkunonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru
https://prosv.ru
https://edsoo.ru/metodicheskie-materialy
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosimyecTBo 4acos DJIeKTpOHHbIE
N HaumeHnoBaHue pa3iejioB 4 TeM NPOrpaMMbl (pposrie)
n/n Beero KonrpoubHbie  ofpasoBarenbnbie
padoTsI pecypcsl
MHOKeCTBO AeHCTBUTEILHBIX YHCEL.
1 | MsorowreHsl. PanioHanbHbIe ypaBHEHUS H 25 1
HepaBeHcTBa. CHCTEMBI TMHEHHBIX YpaBHEHUH
2 Oynkunu U rpaduku. CrerneHHas QyHKINSI C 14 1
LEeJIBIM TIOKa3aTeNeM
3 ApudmeTnyeckuil KOpeHb N-01 CTENICHH. 14 1
WppauronanbHble ypaBHEHHSI
4 [NokazarenbHas GpyHkuus. [TokazaTenbHble 9 1
YpaBHEHHUS
5 Jlorapudmudeckast QyHKIHS. 15 1
Jlorapudmuyeckue ypaBHEHHS
6 | TpuroHoMeTpuYeCKHe BHIPRXKECHUS U YPAaBHEHUS 24
7 | IlocnempoBaTenbHOCTH M POTPECCHU 10
8 | HempepsiBable QpyHKInuU. [Ipon3BogHas 19
9 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATHU3aLIM 3
3HAHUH
10 | Peszeps 3
OBHIEE KOJIMYECTBO YACOB 110 136 8

INPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KITACC

KoanuecTBo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne
Tema Ypoka KOHTpOJ]bHLIe 05pa30BaTeanble
n/m Beero ecypebl
paGoThI pecyp
1 Panmonansabie uncima. OOBIKHOBEHHBIC U JCCATHIHBIE TPOOH, TIPOLICHTHI, 0ECKOHSTHBIC 1
MEPHOANYECKUE TPOOH
2 Parmmonaneable yncna. OOBIKHOBEHHBIE U IECSITUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE 1
MEPHOANYECKUE TPOOH
3 JelicTBuTenbHbIe YyuCia. PallnoHaJIBHBIE U UPPALMOHAJIbHBIE YHCIIA 1
4  Apudmernyeckrie oneparyu ¢ JeHCTBUTEIbHBIMHA YHCIAMHU 1
5 | Mogynb IEeHCTBUTEIHHOTO YHCIA U €T0 CBONWCTBA 1
6 | Jlomu u mponeHTHI 1
7 [TpubnmxEHHBIE BEIYNCIICHNS, IPaBHUJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA pe3ysbTaTa 1
BBIYMCIICHUN
8 [[MHOXecTBO, Onepaliui HaJy MHO)KECTBaMHU M MX CBOHCTBA 1
9 | wmarpammsl Diiiepa-Benna 1
10  IIpuMeHeHHE TEOPETHKO-MHOKECTBEHHOI'O alnapara Jjisl peleHus 3a1a4 1
11  TIpumenenue apoOel M MPOICHTOB ISl pelleHHs MPUKIaTHBIX 33134 1
12  TIpumenenue apoOeld M MPOICHTOB JJIsl pelleHHs MPUKIaTHBIX 33134 1
13 | OcHOBHBIE METOJBI PEIIEHUS LETBIX U APOOHO-PALIHOHAIBHBIX YPABHEHUI 1 HEPABEHCTB 1
Yy
14 | OcHOBHEBIE METOBI PEIIECHHUS EIBIX U APOOHO-PALIHOHANLHEIX YPABHEHNH U HEPABEHCTB 1
Yy
15 | MHorouieHs OT OTHOM IMepeMEeHHOM. 1
16  [lesnenue MHOrO4YJI€Ha HA MHOTOWIEH C OcTaTKOM. Teopema besy 1
17 MmuorousieHsl ¢ nensiMu Ko duunenramu. Teopema Bueta 1
18  Pemenue cucTeM JIMHEHHBIX YpaBHEHUH 1
19  PemieHue cucTeM JIMHEHHBIX YpaBHEHUH 1
20 Martpuiia cucTeMbl TMHEHHBIX YpaBHEHUN. OnpeieTuTens MaTpHIlbl 2X2, ero 1
reOMETPUUYECKHI CMBICI M CBOWCTBA; BEIYMCIICHHUE €0 3HAUCHHS
21 Onpenenurens MaTPHUIBI 2X2, €r0 T€OMETPUUYECKUI CMBICI U CBOWCTBA; BBIYMCIICHHE €r0 1

3HA4YCHUA

17




KoanuecTBo 4acoB

DJIeKTpOHHBIe HU(POBBIE

rif] Tema ypoxa Beero KoHTpoibHbIe o0pa3oBaTeJIbHbIE
padoTsI pecypceel
22  llpumeHeHHE ONpeaeNuTeNsl JUIsl PELICHHUs] CHCTEMBI JIMHEHHBIX YpaBHEHHN 1
23 | PemeHue NpUKIaAHBIX 337124 C TIOMOIIBIO CHCTEMBI IMHEHHBIX YpaBHEHUH 1
24 | PermneHue NPUKIAIHBIX 33/1a4 C IIOMOIIBIO CHCTEMbI IMHEHHBIX YPaBHEHUIA 1
o5 KOHTpOJ'ILE?SI paboTa: "PanmoHanbHbIe ypaBHEHUS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX 1 1
ypaBHEHUH
2% Oynknus, criocoOsl 3amanus pyHkunu. O0MacTh onpeneIeHns 1 MHOXKECTBO 3HAYEHUH 1
GyHKIIH
27  TI'paduk ¢pyHkunu. dneMeHTapHble mpeoOpa3oBaHus IpaguKoB QYHKIUHA 1
28 | Bsammno oOpatsbie dhyHKIMH. KoMno3unus ¢yHKITHA 1
29 | Hymu ¢pyskmmm. [IpoMexxyTKH 3HaK TOCTOSTHCTBA 1
30 Yérupie n HeuétHble pyHKmu. [leprnoanyeckue pyHkumu. [IpoMexyTKH MOHOTOHHOCTH 1
GyHKIIH
31 MakcumyMbl 1 MUHEMYMBI pyHKIun. Hanbomnbiiee 1 HanMeHbIee 3HaueHne (QyHKIMH Ha 1
MIPOMEKYTKE
32 | JluneiiHas, KBaJpaTHUHAas U APOOHO-THHEHHAS QYHKINU 1
33 | DieMeHTapHOE HCCIIeI0OBAaHUE U IOCTPOCHUE IPaMKOB ATUX (DYHKIMI 1
34 | DieMeHTapHOE HCCIIEIOBAaHUE U OCTPOCHUE IPpaKOB ATUX (HYHKUIUI 1
35 | Crenesns ¢ nenabM mokasareineM. buaom HeroToHa 1
36 | Crenens c neiabM okaszareineM. buaom HeroToHa 1
37 | Crenennas GyHKIHMS C HATYpalbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u rpaduk 1
38 | Crenennas GyHKIMS C HATYpalbHBIM U IIENBIM Moka3areneM. E€ cBoiicTBa u rpaduk 1
39 | KonrponbHas pabdora: "Crenennas pynkuus. E€ colictBa u rpadux" 1 1
40 | Apudmerrueckuii KOpeHb HATYPAILHOW CTETICHH U €T0 CBOHCTBA 1
41 | Apudmerrueckuii KOpEeHb HATYPAILHOW CTETICHH U €T0 CBOMCTBa 1
42 | IIpeoOpa3oBaHMsI YMCIOBBIX BEIPRKEHHUH, COACPKAILNX CTEIIEHH U KOPHU 1
43 | IIpeoOpa3oBaHMsI YUCIOBBIX BEIPRKEHHUH, COACPKAILNX CTEIIEHH U KOPHU 1
44 | UppaunoHasibHble ypaBHeHUsl. OCHOBHBIE METO/Ibl PELICHUs HPPALIMOHATBHBIX YpaBHEHUN 1
45 | UppaunonasnbHble ypaBHeHUsl. OCHOBHBIE METO/Ibl PELICHUs HPPALlMOHATBHBIX YpaBHEHUN 1
46 | Uppaumonasnbublie ypaBHeHUsl. OCHOBHBIE METO/Ibl PEIICHUS HPPAIIMOHATBHBIX YpaBHEHHN 1
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KoanuecTBo 4acoB

DJIeKTpOHHBIe HU(POBBIE

rif] Tema ypoxa Beero KoHTpoibHbIe o0pa3oBaTeJIbHbIE
padoTsI pecypceel
47 | PaBHOCHIIbHBIC IEPEXO/bl B PEIICHUN HPPAIHOHATBLHBIX YPaBHEHUH 1
48 | PaBHOCHIIbHBIC IEPEXO/bl B PEIICHUH HPPAIMOHATBHBIX YPaBHEHUH 1
49  PaBHOCHWIBHBIEC TIEPEXO/BI B PEIICHUH UPPAIOHAIBHBIX YPaBHEHUH 1
50  PaBHOCHIBHBIE TEPEXO/IBI B PELICHUH HPPAIIMOHAIBHBIX YPaBHEHHI 1
51 CgoiicTBa 1 TpadK KOPHI N-0¥ CTENeHH KaK PyHKINK 0OpaTHOW CTETIEHH C 1
HaTypaJIbHBIM ITOKa3aTesIeM
50 CoiicTBa 1 TpaduK KOpHS n-0if cTeneHu Kak pyHKIHKU 0OpaTHOH CTETeH! ¢ 1
HATypaJbHBIM MIOKa3aTeIeM
53 KOHTponLH"a;[ pabota: "CBoiicTBa u rpaduK KOpHS n-oif crenenn. MpparmoHanbHbIe 1 1
ypaBHECHUS
54  CreneHb ¢ pallMOHAILHBIM ITOKA3aTeeM U € CBOHCTRA 1
55  CreneHb ¢ pallMOHAILHBIM ITOKa3aTeeM U € CBONCTRA 1
56  IlokasarenpHast pyHKIIHNS, €€ CBOMCTBA U TPaUK 1
57  Hcnonp3oBaHue rpaduka QyHKIINU 7S pEIICHNS ypaBHEHUHA 1
58  IlokasarenbHble ypaBHeHUs.. OCHOBHBIE METO/IBI PEIICHUS [TOKA3aTEeIbHBIX YPaBHEHUI 1
59  TIlokasarenbHble ypaBHeHUs.. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEeIbHBIX YPaBHEHHI 1
60  IlokasatenbHble ypaBHeHHs. OCHOBHbBIE METOIbI PELICHHS IIOKA3aTeIbHBIX YPAaBHEHUH 1
61 | TlokasartenpHble ypaBHeHHs1. OCHOBHBIC METOJIBI PEIICHUS ITOKA3aTEIbHBIX YPaBHEHHN 1
62 | KonutponbHas padora: "lIlokazarensHas ¢yHkuus. [loka3arenbHbie ypaBHEHHs" 1 1
63 | Jlorapudwm uucna. CBoiicTBa norapudma 1
64 | Jlorapudwm uucna. CBoiicTBa norapudma 1
65 | Jlorapu¢wm uucna. CBoiicTa Jorapudma 1
66 | JlecsaTuuHbIE U HATYpaJbHbIE JOTapH MBI 1
67 | IlpeoOpazoBaHue BBIPKEHHUH, COASPIKAIINX JIOrapr(MBbI 1
68 | IlpeoOpazoBaHue BBIPKEHHUH, COASPIKAIIMX JIOrapr(pMBbI 1
69 | IIpeoOpazoBaHue BEIPAKEHHUI, COIEPIKAIIMX JIOrapr(MbI 1
70  Jlorapudmuueckas GyHKIus, € CBOHCTBA U rpaduK 1
71 | Hcnonp3oBanue rpaduka GyHKIHMA JIIsl pellicHHs ypaBHEHUHA 1
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KoanuecTBo 4acoB

DJIeKTpOHHBIe HU(POBBIE

IJJ'; Tema ypoxa Beero KoHTpoibHbIe o0pa3oBaTeJIbHbIE
padoTsI pecypceel
79 Jlorapmqnvfnqecxne ypaBHeHuUs1. OCHOBHBIE METO/IBI PEILICHUS JIOTapUPMHIECKUX 1
ypaBHEHUH
73 Jlorapmqnvinqecxne ypaBHeHuUs1. OCHOBHBIE METO/IBI PELICHUS IOTapUPMHUECKHX 1
ypaBHEHHI
74 Jlorapmqnvinqecxne ypaBHeHuUs1. OCHOBHBIE METO/IBI PEIICHUS JTOTapUPMHUECKUX 1
ypaBHEHHI
75 | PaBHOCWIIbHBIE MTEPEXO/IBI B PEIMICHUH JOTapU(MHUIECKIX YPaBHEHUN 1
76 | PaBHOCWIIbHBIE MTEPEXO/IBI B PEIMICHUH JOTapU(MUIECKIX YPaBHEHHN 1
77  KoutponbHas padora: "Jlorapupmuueckas pynkuus. Jlorapugmudeckue ypaBHeHus" 1 1
78 | Pamuannasi Mepa yria 1
79 | Pamuannas Mepa yria 1
80 TpuroHomerpuueckasi OKpy>KHOCTb, OTIpeJIeNIEHIE TPUTOHOMETPUICCKUX (PYHKIHIA 1
YHCIIOBOTO apryMEHTa
81 TpuroHomerpuueckasi OKpy>KHOCTb, OTIpeJIeNIeHIE TPUTOHOMETPUICCKUX (PYHKIHH 1
YHCIIOBOTO apryMeHTa
82 | OcHOBHBIE TPHTOHOMETPUUECKUE (HOPMYITBI 1
83 | OcHOBHBIE TPHUTOHOMETPUUECKUE (HOPMYITBI 1
84 | OcHOBHBIE TPHUTOHOMETPUUECKUE (HOPMYITBI 1
85 | OcHOBHBIE TPHTOHOMETPUUECKUE (HOPMYITBI 1
86 = ApKcuHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
87  ApkcuHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa 1
88  IIpeoOpa3oBaHHEe TPUTOHOMETPHUECKUX BBIPAKESHHMA 1
89  IIpeoOpa3oBaHHE TPUTOHOMETPHUECKUX BBIPAKEHHHA 1
90  IIpeoOpa3oBaHKe TPUTOHOMETPHUECKUX BBIPAKCHHIMA 1
91 | INpeoOpazoBaHKe TPUTOHOMETPUIECKUX BhIPOKEHHUN 1
92 | I[IpeobpazoBaHKe TPUTOHOMETPUIECKUX BhIPOKECHHN 1
93  IIpeoOpa3oBaHHe TPUTOHOMETPHUECKUX BBIPAKCHHIA 1
94 | PemeHne TpUrOHOMETPUUYECKUX YPaBHEHUI 1
95 | PemieHue TpUroHOMETPUUYECKUX YpPaBHEHUI 1
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KoanuecTBo 4acoB

DJIeKTpOHHBIe HU(POBBIE

rif] Tema ypoxa Beero KoHTpoibHbIe o0pa3oBaTeJIbHbIE
padoTsI pecypceel
96 | PemeHne TpUrOHOMETPHUYECKUX YPaBHEHUH 1
97 | PemieHne TpUrOHOMETPHYECKUX YPaBHEHUI 1
98 | PemieHrie TpPUTOHOMETPHUYECCKHUX YPaBHEHUH 1
99 | PemieHrie TPUTOHOMETPHUYECCKHUX YPaBHEHUH 1
100 | PemieHue TPHTOHOMETPUYCCKUX YpaBHEHHUN 1
101 KOHTponLH"aﬂ pabora: "TpuroHOMETpHUIEeCKHE BRIPAKCHIS ¥ TPHTOHOMETPHICCKHEC 1 1
YpaBHEHHUS
102 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHuUs MOCIEA0BATEIbHOCTEH. MeTo ] MaTeEMaTHIECKOM 1
WHAYKLUN
103 MOHOTOHHBIE M OTPaHUYEHHBIE [T0CIe10BaTeNIbHOCTH. McTopust anann3a OeCKOHEUHO 1
MaJbIX
104 | Apudmerrueckas mporpeccus 1
105 TI'eomerpudeckas MpOrpeccHs 1
106 Beckoneuno yoOpIBaromas reomerpudaeckas nporpeccus. Cymma 6€CKOHEUHO yOBIBatoIIeit 1
porpeccuu
107  JIuHeWHBIH U SKCIIOHEHIMATBHBIN pocT. Yucno e. @opMyina CII0KHBIX MTPOIEHTOB 1
108  JIuHeWHBIN U SKCIIOHEHIMATBHBIN pocT. Yucio e. @opMyina CII0KHBIX MTPOIEHTOB 1
109 | Mcnosnp3oBaHME NPOrPECCHU AJIsl PEIICHHS PEATbHBIX 3a1a4 IPUKIAaJHOTO XapakTepa 1
110 | Mcnosnp30BaHME NPOTrPECCHHU AJIsl PEIICHHS PEATbHBIX 3a1a4 IPUKIAIHOTO XapakTepa 1
111  KontpoarHas pabota: "[locienoBaTebHOCTH M IPOTPECCUu’” 1 1
112 | HenpepbiBHbIE (DYHKIIMU M UX CBOHCTBA 1
113 | Touka pa3pbiBa. ACHMITOTHI rpauKkoB PyHKIHIHA 1
114 | CgoiicTBa GyHKIIMIT HENMPEPHIBHBIX HA OTPE3KE 1
115 | CgoiicTBa GyHKIINIT HENMPEPHIBHBIX HA OTPE3Ke 1
116 | MeTox MHTEPBAJIOB AJIsl pELLICHHs] HEPABEHCTB 1
117 | MeTox uHTEpBAJIOB AJISl pELLICHHsI HEPABEHCTB 1
118 | MeTox MHTEpBAJIOB AJIsl pELLICHHS] HEPABEHCTB 1
119 | IIpumeHeHue cBOICTB HEMPEPBIBHBIX (DYHKUMH JUISI pELICHUS 3a/1a4 1
120 | [IpumeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIMH JUIsl pELICHUS 32144 1
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KoanuecTBo 4acoB

DJIeKTpOHHBIe HU(POBBIE

IJJ'; Tema ypoxa Beero KoHTpoibHbIe o0pa3oBaTeJIbHbIE
padoTsI pecypceel

121 | Onpenenenue, reOMETPUYECKHI CMBICT MPOU3BOIHON 1

122 | Omnpenenenue, pusnyeckuil CMbICT MPOU3BOTHON 1

123 | YpaBHeHUe KacaTenbHOM K TpaduKy QyHKIMH 1

124 | YpaBHeHUe KacaTelnbHOU K TpaduKy QyHKIMH 1

125 | [Ipou3BoHbIE 37I€MEHTAPHBIX QYHKITHIA 1

126 | [Ipou3BoHBIEC 3TIEMEHTAPHBIX QYHKITHIA 1

127 | Ilpou3BoHasi CyMMBI, IPOU3BEACHHUS, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHHA 1

128 | IIpou3BoHasi CyMMBI, TPOU3BEACHHUS, YACTHOT'O M KOMITO3UIIMU (PYHKITHHA 1

129 | IIpou3BoaHast CyMMBI, TPOU3BEACHHUS, YACTHOT'O ¥ KOMITO3UIIMU ()YHKITHHA 1

130 KontponbsHas padora: "[IponsBognas” 1 1

131 TIloBTOopeHue, 0000IIEHNE, CHCTEMAaTH3aNNs 3HaHUH: "Y paBHeHUS" 1

132 IloBropeHue, 0000ImIEeHNE, CHCTeMaTH3aNns 3HaHuH: "OyHKInN" 1

133 | IloBTopenue, 0000IIEHNE, CHCTEMATH3ANNS 3HAHUHT 1

134  Peseps 1

135 Peseps 1

136 Peseps 1

OBILIEE KOJIUYECTBO YACOB IO NIPOT'PAMME 136 8

22




		2023-11-03T16:41:56+0300
	АНО ВО "МБИ ИМЕНИ АНАТОЛИЯ СОБЧАКА"




