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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa W Hayajla MaTeMaTU4YECKOTO AaHAN3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HAYUMBIX B MpOrpaMMe CpeaHero ooiiero oOpa3zoBaHMS,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYroil CTOPOHBI, (popMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE O0Yy4YaroIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUI OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
IUCLMIUIMH. B paMkax gaHHOro yueOHOro Kypca oOydaroIiMecs OBJa/€BarOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMyIupyeT CBOH
JOCTH)KEHHUS B MaTeMaTH4eCKon (popme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaJlM3a 3aKja/ibIBacT
OCHOBY Ul YCIIEIIHOTO OBJAJEHUS 3aKOHaAMU (PU3UKH, XUMUH, OHOJIOTHUW,
MMOHUMAaHUSI OCHOBHBIX TEHACHIIMM pa3BUTHS SIKOHOMHUKHU U OOLIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX MU KOMIIBIOTEPHBIX
TE€XHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajieHHMEe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLUSMHU aJreOpbl M MaTeMaTHYEeCKOro aHajliu3a pa3BUBAeT
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKICHHS C MOMOILBIO MHIYKIHMH U PACCYX AATh E€TyKTUBHO, HCHOJIb30BAThH
00001IeHNe W KOHKpPETU3allulo, abCcTparupoBaHME U aHaJOruio, (opmupyer
KpEaTUBHOE U KPUTUYECKOE MBIILIICHHE.

B xone m3yuenus yueOHOro kypca «Asredpa m Hayana MaTeMaTUYECKOTO
aHaJIM3a» 0O0ydYarolMecs MOJIy4YaroT HOBBIM ONBIT pPEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MTOCTPOEHUSI MAaT€MaTUYECKUX MOJENIEH PEeaJIbHBIX CUTYALHi,
MHTEPOpPETAllMM  TOJYYEHHBIX  pPEIICHUH, 3HAKOMSITCS €  IpPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKe U HUCKYCCTBE, C
BBLIAIOLIIMMUCS MaTEMaTUYECKUMU OTKPBITHSMU U UX aBTOPaMH.

VY4eOHblIil Kypc 00a1aeT 3HaYUTENIbHBIM BOCTIUTATEIbHBIM TOTEHIIUAIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Y4YeOHbI MmaTepuaj, CrnocoOCTBYIONTUN

(GbOpMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crennuPuky yaeOHon
NeATEIbHOCTH, TpeOylomed MNpOJOJDKATEIbHON — KOHUEHTpAalMd BHUMAaHUSA,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN Pe3yJIbTar.

B ocHoBe MeTtoauku 00ydeHus ainredpe 1 HayajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT IEATETbHOCTHBIA MPUHIUI O0yUEHHUS.

B cTpykType yuebHoro kypca «Anredpa u Hayajga MaTeMaTUYeCKOro aHAIN3a
BBIJICJIEHBl  CIEAYIOIIME COAEP)KATEIbHO-METOAUYECKME JIMHUM: «Yucna w
BbruncneHus», «Oynkuun u rpaduxm», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHaimsza», «MHoxecTBa M JIoruka». Bce OCHOBHBbIE
COZIEPXKATEIBHO-METOANYECKUE JINHUHA HU3Y4arOTCs HA NMPOTSHKEHUM JIBYX JIET



oOy4eHHs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl, ECTECTBEHHO JOMOJIHSS APYT
JpyTa ¥ TOCTENEHHO HACHIIAsCh HOBEIMU TEMaMHU U pasnenamu. JlaHHbIN ydeOHBIH
KypC SIBIISIETCSI WHTETPATHBHBIM, IMOCKOJIBKY OOBEAMHSAET B cede cojeprkaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKUX Kak aiareopa, TPUTOHOMETpPHS,
MaTeMaTUYCCKUH aHau3, TCOPHS MHOKECTB, MaTeMaTHIecKas Jjoruka u apyrue. [1o
Mepe TOTO Kak 0OydYarolluecs: OBJIaJIEBAIOT BCE Oojiee MMUPOKUM MaTEMATHUYECKUM
amnmaparoM, y HUX IMOCIEA0BaTEIbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb peajbHOW CHUTYalluu, MPUMEHSATh 3HAHWUS,
MOJIYYCHHBIC TPU H3YYCHUW Yy4eOHOTO Kypca, IJIsi PEIICHHS CaMOCTOATEIHHO
chOpMyTUPOBAHHOW MaTeMaTHYECKOW 3ajavd, a 3aT€M HWHTEPIPETHPOBATH CBOU
OTBET.

CopeprkaTeabHO-METOAUYECKass JTUHUS «Uucina ¥ BBIYUCIICHHS» 3aBepIIacT
(dbopMHupOBaHNE HABBIKOB MCIOJIB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpazoBanusi oco0oe BHHMMaHHEe yjaensercs (GOPMHPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONIMX B CEOSl MCMOJIb30BaHHUE Pa3TUUHBIX
dbopM 3amucu YuCIa, YMEHHE JeJaTh MPHUKUIKY, BBITIOJHATh MPUOIMHKEHHBIC
BBIYHCIICHHSI, OIICHUBATh UYHCIIOBBIC BBIPAKEHHs, pabOTaTh ¢ MaTEeMaTHYECKUMH
KOHCTAHTAaMHU. 3HAaKOMbIE OOYYAIOIIMMCS MHOKECTBA HATypalbHBIX, IIENbIX,
pallMOHANIBHBIX W JCHCTBUTEIBHBIX  YHCEJN  JOMOJHSIOTCS ~ MHOXECTBOM
KOMIUJIEKCHBIX ~4YHCel. B KaXaoM U3 JITUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My crenuduueckne 3amadyd W OIeparuu: JAeJieHHe Hallelo,
OTIEpUPOBAHUE OCTAaTKAaMW HAa MHOXKECTBE IIeNIbIX YHCEeJ, OCO0bIe CBOWCTBA
pPAIMOHAIBHBIX U UPPAIMOHAIBHBIX YHCEN, apuMETUYECKUE OIEepaIliu, a TaKkxKe
U3BJICUEHNE KOPHSI HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY pPACIIMPEHUIO KpPyra HCIOJNb3YyEeMbIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHCHHUS TSI PEIICHHS Pa3IMYHBIX 3a7ad
dbopMHpyeTCS TIPEACTAaBIICHHE O SAMHCTBE MAaTEMaTHKH KaK HayKHd M €€ poju B
MMOCTPOEHUU MOJENIe peaJbHOTO MHUpa, MIUPOKO HMCHOJB3YIOTCS 0000IIeHHE |
KOHKpPETH3aIHS.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha TPOTSHKEHUU BCETO
o0yuyeHHsI Ha ypOBHE CpeaHero oOmiero oO0pa3oBaHUs, IMOCKOJBKY B KaXJI0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTate OOydYarolIuecs OBJAJEBAIOT PA3TUYHBIMA  METOJaMU  peIIeHUs
paIioHaJIbHBIX, HUPPAIMOHATBHBIX, I[MOKA3aTeIbHBIX, JIOTApUOMHUYSCKUX U
TPUTOHOMETPUUYECKUX ypPAaBHCHHWM, HEpPaBEHCTB W CHCTEM, a TakkKe 3ajad,
comepkammx mapaMmerpbl. IlonmydeHHBIE YMEHHS IMHAPOKO HCIIOIB3YIOTCS TIPH
UCCIICIOBaHNH (YHKIIUH C TIOMOIMIBIO MPOW3BOJHOM, MPH PEIICHUU MPUKIIATHBIX
3a/1a4y M 33/1a4 Ha HaXOXKJICHHE HanOOJBIINX ¥ HANMEHBIINX 3HAUYCHUN (DYHKIIHH.



JlanHast comepkaTeNbHas JIMHUS BKJIIOYAET B ceOsl Takke POPMUPOBAHUE YMECHHMA
BBIMIOJIHATh ~ pacy€Thl 1o  ¢dopMmyiaMm, NpeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
colepKalmMx cTeneHu u jorapudmel. braromaps u3ydeHuro anredpanyeckoro
MaTtepualia IpOUCXOIUT JadbHEHIIIee pa3BUTHE aITOPUTMUIECKOTO M a0CTPAKTHOTO
MBIIUICHUS O0ydJaromuxcs, (GOpMUPYIOTCS HABBIKA JETYKTUBHBIX PACCYXICHUM,
paboThl C CHUMBOJIBHBIMUA (OopMaMu, TIPENCTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE pAaBEHCTB U HEPABEHCTB. AlreOpa npeiaraet 3¢ GHeKTUBHBIE
WHCTPYMEHTBI I PEIICHUS TPAKTUYECKUX M ECTECTBCHHO-HAYUYHBIX 3aj1ad,
HaIJISITHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKA HAYKH.

CopnepxxarenbHo-MeToauueckass JuHusS «DyHkuum wu  rpaduku» TECHO
MeperuieTaeTcss ¢ APYTHMH JIMHUSAMH Y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICTIE 33J1a€T MOCIIEA0BATEILHOCTh H3yUeHUsI MaTeprana. M3ydeHne cTeneHHoi,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHMM, NX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUU IS pelIeHUs 3aja4 U3 JAPYruX y4deOHbIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECCKUM aHAIH30M,
TaK W C PEIICHHNEM YpPaBHCHHWH W HEpPaBEHCTB. [Ipm 3TOM OO0JbIIOC BHHUMaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMH, HCCIIEIOBATh MOJIyYeHHbIC (YHKIUH, CTPOUTHh HX
rpaduku. Matepuan 3Toi coJiep>KaTeIbHOM JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUHN U
HAaBBIKOB, ITO3BOJISIONINX BEIPAKATh 3aBUCUMOCTH MEX Iy BETMUMHAMH B Pa3IMIHON
dbopme: aHaTUTHYECKOU, rpaduyeckoil U cioBecHOi. Ero n3ydenue cnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIeHHI0 U
KOHKPETHU3AINH, UCTIOIh30BAHUIO aHAJIOTHA.

ConmepxxarenpHas juHHS «Hauama maTeMaTHMuecKOTO aHajin3a» IO3BOJSET
CYIIECTBEHHO PACIIMPHUTH KPYT KaK MaTEeMaTHYECKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaromUMCs, TaK KaK y HHUX TOSIBISETCS BO3MOXXHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMH, ONpENeNsITh WX HauOOJbIINE U HAUMEHBIIHNE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH H
YCKOpEHHS TIporieccoB. JlaHHas conaepkaTelbHAs JMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TTOCTPOCHHUS MaTEMaTHYECKUX MOJCICH pEabHBIX CHUTYaIlui,
MO3BOJISIET HAXOIUTh HAWITYUIlIee PEIICHUE B IPUKIIAHBIX, B TOM YHCJIE COIIMAIBHO-
HPKOHOMHUYECKHUX, 3a7adax. 3HAKOMCTBO C OCHOBAaMHU MAaT€MAaTHYECKOTO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh IPOSBICHHUS 3aKOHOB
MaTEeMaTUKH B HAyKe, TEXHUKE B UCKyccTBe. OOyJaroIrecs y3HAIOT O BELIAOITIXCSI
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ PAa3BUTHUS MAaTEMAaTUKU KaK HAyKd, U 00 WX
aBTOpax.



ConepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBa U JIOTHKa» BKJIIOYAET B
ceOsl 2JEMEHThl TEOPHUM MHOXXECTB M MaTEMaTHYECKOM JIOTMKH. TeopeTuko-
MHO’KECTBEHHBIE IIPE/ICTABICHNS IPOHU3BIBAIOT BECh KYPC MIKOJbHON MaTeMaTUKU
U Tpe/UIaraloT HamOoJee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIOLIMN BCE pa3zelibl
MaTeMaTHUKU H €€ TNPUIIOKEHUI, OHHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKHUE
OUCHMIUTMHBL W MX TNPUIOXKEHUs B eauHoe 1enoe. [loaTomy BaxkHO J1aTh
BO3MOXKHOCTh 00y4YaroIieMycsi TOHHUMAaTb TEOPETUKO-MHOKECTBEHHBIM  SA3BIK
COBPEMEHHOM MaTEMAaTUKH U HCIIOJIb30BATh €r0 Ul BBIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXXHbIM MPHU3HAKOM MAaTEMaTUKU KaK HayKd CIEAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTpOroctb OOOCHOBAaHMII U CJ€IOBaHUE OMNPEACIIEHHBIM
mpaBWJIaM  TIOCTPOEHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTUYeCKON JIOTMKM CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO MBIIIJICHUS
oOyJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBmil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kypce «AireOpa ¥ Hayala MAaTeMaTHYECKOrO aHaIn3a
MPHUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
CHOocOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peailbHbIX
CUTyallul, MCCIENOBAaHUS HTHX MOJIEJEH ¢ IOMOIIbIO ammapaTa anredpbl U
MaTeMaTUYECKOT0 aHalli3a, WHTEPIpEeTallMd TOJTY4YeHHBIX pe3ysbTaToB. Takue
3aJlaHus BIUICTCHBI B KQXK/IbII U3 pa3/IeloB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCIOJIb3YETCS AJIA PElleHus MPHUKIaTHBIX 3amad. [Ipu
pEIIEHWH  peallbHbIX  NPAaKTHUECKUX  3ajady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTIONB30BaTh  aHAJOTHIO, 0000IaTh W  KOHKPETU3UPOBAThH  MpPoOJeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHHS] TMPUKIAJAHBIX 3a1ad
OpraHM3yeTCs B IPOIECCEe U3YyUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTUYECKOTO aHaJINu3ay.

Ha wu3ydenune yueOHOTro Kypca «Anredpa M Hayajga MaTeMaTUYeCKOIro
aHanu3a» otBoauTcs 272 vaca: B 10 knacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 gacos (4 yaca B HEICIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Panmonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOHU, TTPOIICHTHI,
OeckoHeuHble neproauueckue npoou. [IpuMenenue n1poodeit U mpoLeHTOB s
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JelicTBUTENbHBIE YHCIA. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENBHBIMU  4YHCIaMH.  Moaynb
JIEUCTBUTEILHOTO YKCJIa U ero cBoicTBa. [IpuOmmkE€HHbIC BHIYMCICHUS, TIPABUIIa
OKPYTJICHUSI, MPUKUJIKA U OLICHKA PE3yJIbTaTa BhIUYMCICHUM.

Crenenp ¢ wenbiM nokazarenemM. bunom Herootona. HMcnonbs3oBaHue
noaxoasend GopMbl 3aMUCH TEUCTBUTEIIBHBIX YHCEN JJIs PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmernuecknii KOpeHb HATypalbHOM CTETICHU U €T0 CBOMCTBA.

CreneHb C paldOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTEINEHb C
JNICUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
norapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOIO apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHUs-CIeACTBUsS. HepaBeHCTBO,
pelIeHUEe HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-pAllMOHATIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOTOYIEHB OT OJHON MepeMeHHOH. [lemeHue MHoOroujeHa Ha
MHOTO4WIEH ¢ ocTaTkoM. Teopema besy. MHOrouieHs! ¢ 1ieabiMu Ko puimeHTamu.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COIEPIKAIIUX CTEIICHU U KOPHU.

UppanmonaabHbie ypaBHEHUS. OcHOBHBIC METO/IbI perieHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METONbl PEHICHUS IMOKA3aTEeJIbHBIX

YpaBHEHUM.

ITpeoOpa3oBaHne BbIpaXKEeHHUM, COAEPKALIMX JIOTapU(MBI.

Jlorapugmuueckue YPaBHEHUH. OcHOBHBIE METO/IbI perieHus
Jorapu(PMHUUECKUX YpaBHEHUII.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIIBI. [IpeoGpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKNX ypaBHEHUM.



Pemienne cucreM JMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU#. OlpenennTens MaTprLbl 2X2, ero reOMEeTpUYECKU CMBICT U CBOMCTBA,
BBIYMCIICHHE €T0 3HA4YCHUs, IIPUMEHEHHE OIPEACIINUTENSA JUIsl PELICHUS CUCTEMBI
JMHEHHBIX ypaBHEHUM. PelleHne NpUKIAIHBIX 3a4ad C IOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHeHUU. VccnenqoBanrne MOCTpPOCHHOM MOJEIN C MMOMOIIBIO MATPHII
Y OIIPECIIUTENEN.

[TocTpoeHne maTeMaTUYECKUX MOJEIEN PEANbHOM CUTyallMM C MOMOIIBIO
YpPaBHEHUN M HEpPAaBEHCTB. lIpuMeHeHHE ypaBHEHHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/]1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM )KU3HHU.

DOYyHKUMH U TPaPUKH

®yHkus, crnocodbl 3agaHus QyHKUuMU. B3anMHO oOpaTHbIE (QYHKIUU.
Komnosumms ¢yskuuid. I'paduk  ¢PyHKIMH. DneMeHTapHble MpeoOpa30BaHUS
rpa@uKoB QyHKIIHIA.

OO6usacTh ompenieNieHus: U MHOKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE M Heu€THbIe (GyHKIMU. [leproanueckue
¢ynkiuu. IIpomMexyTKu MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHHUMYMBbI
dbynkiuu. Hanbosnbiee 1 HauMeHblIllee 3HauYeHUsI GyHKIIMU Ha TIPOMEXKYTKE.

Jluneiinasi, KBajgpaTU4yHasi U JAPOOHO-TIMHEWHAs (PYHKUUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CreneHHast pyHKIHS C HaTypaJdbHBIM M LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i1 cTeneHn Kak GyHKIIUU 0OpaTHOM CTETICHH
C HaTypaJbHbIM [MOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas PyHKUHUU, WX CBOMCTBA U TpaduKH.
Ncnons3oBanue rpadukoB GyHKIMIA IS pEIICHUS] YPABHEHHM.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTHM B pealbHBIX IMPOLIECCAX U SBJICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajmsa

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs MOCIEAOBaTeIbHOCTEH. MeTton
MaTeMaTU4eCKON NHIYKINHA. MOHOTOHHBIE U OTPAHUYEHHBIE IT0CIEA0BATEIBHOCTH.
Hcropusi BOZBHUKHOBEHUSI MAaTEMAaTHYECKOTO aHalIM3a Kak aHaju3a OEeCKOHEYHO
MaJbIX.

ApudmeTrnueckas 1 reoMeTprueckas nporpeccud. beckoneuno yObiBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTPECCUU. JINHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Hucmno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWe MPOTpeccMy ISl  PEIICHHs] PpealbHbIX —3ajad
IPUKJIAJHOIO XapakTepa.



HempeppiBHbIE (GyHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpagukoB ¢ynkuuid. CBoicTBa (YHKIHMI HENpepbIBHBIX Ha OTpe3ke. Mertoj
UHTEPBAJIOB JUISl PELICHUS HEpaBEeHCTB. lIpriMeHEeHHe CBOICTB HENPEPBIBHBIX
GbyHKUMN TS petieHus 3a/1ay.

[lepBas u BTopas npou3BojHbie GyHKIUU. OnpeaeneHne, reoMeTpUIecKiuil u
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBogubie  smeMeHTapHbIX  ¢GyHkuil.  [IpoumsBogHass  CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepauu HaJ MHOXECTBaMM W HMX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpuMeHeHHEe TEOPETMKO-MHOKECTBEHHOIO —amnmapara i
ONMCAHUsl PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHHHM 3a7a4 W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTH4YECKOro OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucsa v BbIYMCJIEHUS

Harypanbabie u ueneie yucna. [[pumeHeHne NMpU3HAKOB JEIUMOCTH LEJIBIX
yucen, HauOonbimuid obmuii nenutend (nanee — HOJl) u Hammenswiee oOriee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uwncna. AnreOpaumdeckas M TpUTOHOMETpUUecKas (QOpMBI
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTndeckue omnepauud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHMe KOMIUIEKCHBIX YHCEl Ha KOOPJAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpumeHenue
KOMITJIEKCHBIX YMCET JIJISl PEeIIeHUs (PU3NYECKUX U TEOMETPUUECKUX 3a/ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIEJICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKOIN OKPYKHOCTH. PellieHne TpUuroHoMeTpuyecKuX HEpPaBEHCTB.

OCHOBHBIE METOJIbI  PCIICHHMS TOKa3aTeIbHBIX U  JOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHHS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUSI CUCTEM U COBOKYITHOCTEHW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMM.



[IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMATHYECKHUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKu U pealbHOU KU3HU, HHTEPIpETaIus
MOJIYYEHHBIX PE3YJIbTAaTOB.

DOYyHKUMH U TPaPUKH

['paduk kommozuuum GyHKIUNA. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELICHUS 3a7a4 C IapaMeTpaMHu.

Hcnonb3oBanue rpapukoB (QYHKIUNA JUIsl MCCIIENOBAaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PELICHUM 3aJad W3 JPYIHX Y4eOHbIX
MIPEAMETOB U PEANbHOU KU3HH.

Havana MaTeMaTH4€CKOI0 aHAJIN3a

[IpumMeHeHne NMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTbh U
sKcTpeMyMbl. Haxoxxaenne HanOoJIbIIero 1 HAMMEHbIIETr0 3HaY€HUN HETPEPbIBHOM
(yHKLIHU HA OTpPE3KE.

[IpyumMeHeHne NPOM3BOMHOM Il HAXOXKACHHS HAWIy4YlIero pelIeHUus B
NMPUKIAIHBIX 3aJadax, [JIs OIpPENENEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpasHbiX. IlepBooOpa3Hbie
arieMeHTapHbIX QpyHkunid. [IpaBuiia Hax0XIeHUS TEPBOOOPA3HBIX.

Nuterpan. [ 'eoMmeTpuyeckuil CMbICI HHTETpala. BeruyuciaeHne onpeaenéHHoro
uHTerpana no gopmyne Hetorona-Jleitonua.

[TpumeHeHrne uHTErpajia A HaXOXKJEHUS IUIOIIAAed IIIOCKuX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepst pemenuit  auddepeHnanbHbIX ypaBHEHUNW. MareMmaTtuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB € MOMOILIbI U depeHInanIbHbIX
YpaBHEHUM.



[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YJArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOI0 OOLIECTBA, PEACTABIECHUE O MATEMATHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBJICHUH, HPOLEAYD
rpaXaaHckoro  oOmiectBa  (BBIOOpBI,  OMNPOCBI U JIPYroe),  yMEHHE
B3aMMOJICIICTBOBATh C COIMAJBbHBIMH HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUSMHI 1 Ha3HAYCHUEM;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXIAHCKOMW MIACHTUYHOCTH, YBAKCHUS K
OPOIUIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHHUSIM POCCUIICKUX MAaTEMAaTUKOB M POCCUHCKON MaTEMAaTUYECKOM IIKOJIBL,
WCIIONIb30BaHNE JTHX JOCTIDKCHHH B JPYTHX HayKaX, TEXHOJIOTHAX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCHUKCKOro Hapojaa, chOpMHPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUN HAYKU U 1eATEIbHOCTHIO YUEHOT0, OCO3HAHNE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs ICTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCHPUUMYHUBOCTD K
MaTeMaTHYECKUM acTieKTaM Pa3InYHBIX BHIIOB HCKYCCTBA;

5) pu3nuecKoro BOCHUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH MaTEeMaTHYECKHE 3HAHHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIN DPEXKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
NPU 3aHATUAX CTIOPTUBHO-030POBUTEIHHON ACSITETFHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYAY, OCO3HaHHME IICHHOCTH TpPYAOJIIOOMs, HHTEpec K
pa3nuuHbiM  cepam  MpoPecCHOHANBbHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynyiiel mpo(eccuu 1 peanu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE TJIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO W
caM0o0Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBlIEeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHUE MPHUPOAHONU M COIMATbHOU
Cpelbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHUE MAaTeMaTHYCeCKUX 3HAHWN MJIs peIIeHus 3aaad B 00JacTH
OKpYXalollled Ccpefbl, TUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOMN MPAKTUKH, TIOHUMaHUE MaTEMAaTHYECKOMN
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, STAMOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHUS LMBWIN3ALMY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTeMaTUYECKOU
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOECKTHYIO
1 UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE TeiiCTBUS

ba3oBble jornueckue AecTBMA:

BBISIBISAITH M XapaKTEPU30BATh CYILIECTBEHHBIC NPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUNH MEXIYy TMOHATUAMH, (OPMYJIUPOBATH
OTIpe/IeJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCcCU(UKAIIUU,
OCHOBaHMs /7151 000011IEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  NPeoOpPa30OBBIBATH  CYXKICHMUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHbIC, €IMHUYHBIC, YACTHBIE U 00IIIKE, YCIOBHBIE,

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(TIpsiMbIe U OT TPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelmieHus y4eOHOM 3ajauyu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOMpATh HanboJee MOAXOAAIINN ¢ YYETOM CAaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciaeaoBare/ibCKue 1eiiCTBUA:



UCIIOJIB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUIA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  NPOTHUBOpEYHe,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (opMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHHUS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIOEHMs, HUCCJIENIOBAaHMS, OICHHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CHUCTEMaTU3UPOBATH U UHTEPIIPETUPOBATH UHPOPMAIUIO PA3IUUHBIX BUJOB U (HOpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IUYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX
U TMHUCbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJy peIICHUsS 3ajJa4H,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJIEH, HAalleJICHHbIE Ha TTOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKJICHHUSMU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTAThl PElICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITEIbBHO BBIOMpATh (GopMaT BBICTYIUICHUS C Y4E€TOM 3ajad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUS
Camoopranusanus:



COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCO0 pPEIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BIAJCTh HABBIKAMHM  IO3HABAaTEIIbHOM  pedieKkcur  KaKk  OCO3HAHUs
COBEpULIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTEMaTUYECKON 3a4auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSAM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3ybTaTOB JESITEIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl MpHU pEIICHUH Y4eOHBIX 3aJad, MPUHUMATh I1IeJIb COBMECTHOMU
NEeATEIbHOCTH, IUIAHUPOBATh OPTraHU3allUI0 COBMECTHOM pPabOThHI, pacmpeacsisiTh
BUJIBI pabOT, I0rOBapUBATHCS, 0OCYKIATh MPOIIECC U PE3YJIbTAT PaboThI, 0000IIAThH
MHEHUS HECKOJILKHUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX QopMax paboTsl (00CykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHSIThH CBOIO YaCTh paOOTHI M KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/IA
B OOmUHA TPOAYKT TIO KpUTEPHUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiicsi MOJYYUT CIEAYIOLIUE
OpeIMETHbIE PE3yJIbTaThl MO0 OTACIbHBIM TeMaM pabouyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a»:

Yuciaa v BIYMCICHUSA:

CcBOOOJHO OINEPUPOBATh MOHATHUAMU: PALMOHAJIBHOE YHCIO, OECKOHEUHas
nepuoanyueckas ApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXXECTBA
PAlMOHAIIBHBIX U JICUCTBUTENIBHBIX YUCET, MOIYJb ICHCTBUTEIBHOTO YHCIIA,;

OPUMEHATh JpoOM M TPOLEHTHl Ui pEUIeHUs MPUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

OPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABHUIIA OKPYTJICHUS, IPUKUIKY U
OILIEHKY PE3yJbTaTa BbIYMCIICHHUI;



CBOOOJHO ONEPHUPOBATH TOHITHEM: CTEMEHb C IICJIBIM TOKa3aTelieM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMMCU IEUCTBUTEIIbHBIX YHCEI JJIsl peICHUS
NPaKTUYECKUX 33/1a4 ¥ MIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIICHHY;

CBOOO/IHO OINEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM MTOKA3aTeleM;

CBOOOTHO OTIEPUPOBATH MOHATHSAMU: JIOTapU(M YKcIia, JSCATUIHBIC U
HaTypajbHbIe JTOTapU(pMBbI;

CBOOOJTHO ONEPHUPOBATH MOHSTHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHSIMH: APKCHUHYC, APKKOCUHYC U APKTAHI€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHSATUAMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSA-CIICJICTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3UYHbIe METOJbl PEIICHUS pPaIlMOHAIBHBIX U JIPOOHO-
pallMOHAJIBHBIX YpPaBHEHUM, NPUMEHATh METOJ HMHTEPBAJOB MJid pPEIICHUs
HEPABCHCTB;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMH: MHOTOWIEH OT OJHOW IMEepPEMEHHOMH,
MHOTOWIEH C HEIbIMUA KO3 PuIimeHTaMu, KOpHU MHOTOYJIEHA, TIPUMEHSITH JIeJICHUE
MHOIOWIEHAa HAa MHOTOYIEH C OCTAaTKoM, Teopemy be3y um teopemy Buera mis
pelIeHus 3a1aY;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMPEACTUTENh MATPUIBI 2 X 2 W ero TeOMETPUYECKHH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OmpenenuTens 2 X 2 Jyuisi BBIYUCICHUS €ro 3HAuYCHUS,
OPUMEHSTh ONPEACIIUTENIM [Ji1 PELICHUS] CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MO/JICJINPOBATh PEAbHBIE CUTYAllMH C TOMOIIBIO CUCTEMBbI JIMHEWHBIX YPABHEHU,
HCCIIEI0OBATh IOCTPOEHHBIE MOJENM C TMOMOIINBK) MATpUIl U OINPENECITUTENEH,
MHTEPIPETUPOBATH MMOTYUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH IS TpeoOpa3oBaHuUs
BBIPAXKCHUU;

BBITIOJTHSTH MPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAIUX CTEIEHHU C
palMOHAIBHBIM MOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO ONEPUPOBATh MOHATHUAMU: HUPPALMOHANBHBIC, MMOKA3aTEJIbHBIC WU
JorapupMUUECKUe ypaBHEHUS, HAXOIUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCHIIBLHBIX
NIEPEXOJIOB UJIM OCYIIECTBIISS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YpPABHEHHE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICJIMPOBaTh pEaAbHbIE CUTYallUd Ha $S3bIKE alreOpbl, COCTaBIAThH
BBIPQXKCHMS, YpPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJayM, MCCIEA0BAThH
MOCTPOCHHBIE MOJIEIIU C HCTIOIb30BAHUEM arapara ainreopsl.

DYyHKUMH U TPaPUKH:

cBOOO/IHO ONEpUPOBATh MOHATUSIMU: (PYHKIMS, CIOCOOBI 3a1aHus (QYHKIMH,
B3aMMHO OOpatHble (YyHKIUHU, KoMmMIo3uius GyHKIMA, Tpaduk GyHKINUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: 00JIACTH OMPENENICHUS U MHOKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEYETHblE (QYHKIUH,
nepuoanyeckrue GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJiblleeé M HauWMEHblee 3HaueHUe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOO/IHO OINEPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIUS C HATYpaJIbHbIM U
LEeJIBIM TOKa3aTeiaeM, rpapuK CTENeHHOM (YHKIMM C HaTypajdbHbIM U LIEJbIM
nokasarenemM, rpaQuk KOpHS N-oil CTENeHW Kak (PYHKIMU OOpaTHOM CTENEHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-TMHEHHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE X TpaUKOB;

cBOOO/IHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTellbHas M Jiorapumuueckast
(yHKUMU, WX CBOMCTBA M rpauKH, MCIOJIb30BaTh UX TpadUKU Uil pelIeHUs
YpaBHECHUH;

cBOOOIHO ONEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
orpesiefieHue TPUTOHOMETPUUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCIIONB30BaTh Trpaduku (QYHKUMH 11  UCCIEIOBAHMS MPOLECCOB U
3aBHCHUMOCTEH MpH PEUICHUH 3aJa4 U3 JPYruX y4eOHBbIX NMPEAMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXAY BETUUMHAMU;

Havana MaTeMaTH4ecKOro aHajmsa:

cBOOOJIHO OMNEpUPOBATh MOHATUAMM: apuUPMETHUECKas U TeoMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaOIIasi reOMETpUUecKasi Mporpeccus, JTMHEHHbIA 1
AKCIIOHEHUIUATIBHBIN pOCT, (POopMyJia CIOKHBIX MIPOLIEHTOB, UMETh MIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU AJI PELICHUs PEaJbHbIX 3aJad IPUKIAJHOTO
XapakTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMHU: MOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEN0BATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE TOCIIEI0BATENBHOCTH,
NOHUMATh OCHOBBI 3apOXKICHUS MAaTeMaTHYECKOrO0 aHajiu3a KaKk aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HETIPEPHIBHBIC (DYHKIIMU, TOUKH pa3phiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OIEpUPOBATH MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHbBIE
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MIPOU3BEJICHHS, YACTHOTO U KOMIIO3UILIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelieHus 3aaad.

MHosKecTBa M JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHUSMHU:  MHOXECTBO, OIEpaluyd  HaJ
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJIsl OMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSTHSIMU: OMpENEICHUE, TeopeMa, ypaBHEHHE-
CJIe/ICTBHE, CBOMCTBO MaTEMAaTHUYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xoniy obOydyenuss B 11 kuacce oOydaromuiicsi MOJYYUT CICAYIONINAE
IIPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucaa v BBIYMCICHUSA:

CBOOOTHO OMIEPUPOBATH MOHATHIIMU: HATYPAIBHOE U LIETI0€ YUCIIO, MHOYKECTBA
HaTypaJIbHBIX U IEIBIX YHCEN, UCIOIb30BaTh MPU3HAKH JEITUMOCTU LEIbIX YUCEN,
HOJl u HOK HarypanbHbIX uuceNl Jisl pelIeHHs 3a]ay, NPUMEHSATHh alTOPUTM
EBxnuna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJI0, 3aluChIBAaTh
HaTypaJbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO OMNEPUPOBATH TOHITUSMH: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUICKCHBIX YHCEJI, MPEJCTaBIATh KOMIUICKCHBIE YKCJIa B aireOpandeckou u
TPUTOHOMETPUUECKON (hOpMe, BBIMOTHATH apu(PMETHUECKUE ONEepari ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJIHO ONEpUPOBATH TOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOJUTh HX PEIIEHUS C IOMOIIbIO
PAaBHOCUIIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpPHEM TMpU PpELIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXOoAMMBbIE  (QOpPMyINIBI I  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

pemarb paluoOHAaJIbHBIE, UppaLMOHAJIbHEIE, MOKAa3aTeIbHbIE,
gorapuMHUuUEecKue UM  TPUTOHOMETPUYECKHE ypaBHEHHS UM  HEPaBEHCTBA,
coJiepaKallye MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaK)K€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pEAJbHbIE CUTYallUd Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHEHWS, HEPABEHCTBA MW HX CHUCTEMBI [0 YCIOBHIO 3aa4H,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEINW C HCIOJb30BAaHUEM arapara aiareopsl,
MHTEPIPETUPOBATH MOJYUYCHHBIN Pe3yJIbTar.

DyHKUuM U rpapuku:

CTPOUTh TpaUKud KOMMIO3UUMU (PYHKUUNA C TOMOIIBI 3JIEMEHTapHOIO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIUNA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHOU
MJIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBATH MOHATUSAMU: TpaUKHM  TPUTOHOMETPUUYECKUX
ynKkumi;

OPUMEHATh (GYHKIUU Ui MOJCIHMPOBAHHUS U HCCIENOBAHUS peabHBIX
ITPOLIECCOB.

Havana MaTeMaTH4ecKOro aHajmsa:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIE0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaUMEHbIIee 3HaUeHUs (QYHKIMH HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO [JIi HAXOXKACHUS HAWIY4dIlIEro pelIeHUus B
MIPUKJIAAHBIX, B TOM YHCJIE COLMUAIbHO-3KOHOMUYECKHX, 3a7a4ax, IS ONPEACIICHUS
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (OpMyIIoi min rpadukom;



CBOOOJHO OMEPHPOBATH TOHATHUSMU: TIEPBOOOpa3Has, OMNPEACIEHHBIN
UHTErpaj, HAXOJWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (QPYHKIUNH U BBIUUCIATH
uHTerpan o gopmyne Hetorona-JleiOnua;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pelIarh NMPUKIIAIHBIE 3aJa4d, B TOM YHCIIE COLHATBHO-3KOHOMHUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMblI Bcero Komrpoaritie | Hpaxririecikune o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTENIBHBIX YHCEIL.
1 MHorounensl. PanyionanbHable ypaBHEHUs U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUI
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIbIM IT0KA3aTeIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
6 TpuronomeTpuyecKue BbIpaXKEeHUS U 29 1
ypaBHEHUS
[locnenoBarenbHOCTH U IPOrpecCUn 10
HemnpepoiBabie pyakmmm. [Ipon3BoaHast 20
9 [ToBTOpEeHme, 06001ICHNE, CHCTEMAaTH3AITUS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie | Iparruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 Hccnenoanue GyHKIUN C TOMOIIBIO 29 1
MIPOU3BOTHOU
2 [TepBoOOpa3Has u MHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHIMA. 14 1
Tpuronomerpruveckne HepaBEHCTBA
4 WppanuonansHeie, moka3zaTeabHbIE U 24 1
norapudMuyecKkre HepaBeHCTBA
KomMrnekcHbie yrcina 10
HatypanbHble U 11en1ble uncina 10
CuHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(MUIECKUX 12 1
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 06001IeHUE, CHCTEMATH3AITIS 16 1
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 9 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KosaunuyecrBo yacos
Nen/m | Tema ypoka B Konrtpoabnsie | IIpakruueckue
cero padoThI padoThbI
[[MHOecTBO, Onepaly Ha/l MHOXKECTBAMH U UX CBOMCTBA
Huarpammsl Diinepa-Benna
[IpumeHeHne TEOpETUKO-MHOKECTBEHHOTO armapara Jyisl pellieHus 3a1a4
4 Pannonanpublie yncia. OObIKHOBEHHBIE U IECATUYHBIE JPOOU, TPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOUUECKUE IpOOH
5 Pannonanbuble yncina. OObIKHOBEHHBIE U IECATUUHBIE JPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYUECKUE ApOoOU
6 [Ipumenenue qpobeii 1 NPOLEHTOB AJIs PELIECHUS PUKIIAJHbIX 33]1a4 1
7 [Ipumenenue qpobeil 1 NPOLEHTOB AJIs PELIECHUS MPUKIIAJHbIX 33]1a4 1
8 JleiicTBuTenpHble yncna. PannoHanbHbIE ¥ MppaliiOHaIbHBIE YHCTIA 1
9 ApudmeTrnueckre onepanuu ¢ AeMCTBUTEIbHBIMU YHCIAMHU 1
10 Mopynb A€CTBUTEIBHOIO YHCIIA U €T0 CBOMCTBA 1
11 [TpubnnxkEHHBIE BBIYMCICHHUS, IPAaBUIIa OKPYTIICHHS, IPUKUIKA U OLIEHKA 1
pe3yJspTaTa BBIYUCIEHUN
12 OCHOBHBIE METO/IbI pEIICHUS LEJbIX U IPOOHO-PAMOHANIBHBIX YPAaBHEHUH U 1
HEPABEHCTB
13 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PAMOHANIBHBIX YPAaBHEHUH U 1
HEPABEHCTB
14 OcHOBHBIE METO/Ibl PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U 1

HEPABEHCTB




MHoOrouseHsl OT OJHOU NEpEMEHHOM. J[eJ1leHne MHOTOWIEHa Ha MHOTOWIEH ¢

15 octatkoM. Teopema besy 1

16 MHuorounensl ¢ nenbiMu kodddunuentamu. Teopema Buera

17 Pewenne cucreM JIMHEMHBIX YPaBHEHUM

18 Pemenue cucteM JIMHEHHBIX ypaBHEHHI

19 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUHU. Onpenenurens MaTpuLsl 2X2, ero 1
reOMETPUYECKUI CMBICT U CBOICTBA; BEIYMCICHHUE €r0 3HAUCHUS

20 Onpenenurens MaTPULBI 2X2, €r0 FEOMETPUUECKHUI CMBICT M CBOWCTBA; 1
BBIUMCJIEHUE €r0 3HAYCHUS

21 [TpumeHeHue onpeaenuTens Uil peIeHNs CUCTEMbI JINHEHHbBIX ypaBHEHUI

22 Pemenue npukiiaaHbix 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUI

23 Penienue npukiagHbIxX 3a7a4y ¢ HIOMOIBIO CUCTEMBI JINHEHHBIX ypaBHEHUN

24 KonrtponsHas pabora: "PanmonanbHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBI 1
JUHENHBIX YpaBHEHUN"

o5 @yHK1M, ciocoObl 3aanus GpyHKIMU. B3anMHO 0OpaTHbIE QYHKIIMH. 1
Komnosunus pyskmmii

26 I'paduk pynkunu. JnementapHsle npeoOpa3zoBaHus rpaQUKOB QYHKIIMHA 1

97 O6unacTh onpenenaeHus: U MHOXKECTBO 3HaueHUH pynkunu. Hynu @ynkuuu. 1
[IpomexyTkH 3HaK OCTOSTHCTBA

28 Yérupie u HeuéTHble pyHkuu. [lepuoanueckue ¢pynkiuu. [Ipomexyrku 1
MOHOTOHHOCTH (DYHKIIMU

29 Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Hanbonblee 1 HauMeHbliee 3HaueHue 1
(GYHKIIMHM Ha TPOMEXKYTKE

30 JluneliHast, KBaJpaTHUHas U APOOHO-JIMHEHHAsA QyHKINN 1

31 DneMEeHTapHOEe UCCIIEJOBaHUE U TIOCTPOEHUE IPaPUKOB 3TUX (PYHKUINN 1

32 DJIeMEHTapHOE UCCIICIOBAaHNE U TIOCTPOCHHE IPadUKOB ITUX (YHKITUNA 1

33 Crenensb ¢ nenbM nokasatenem. bunom Heiotona 1




34 Crenens ¢ 1eiIsM nmokasareiieM. buaom Herotona 1

35 CrenenHast QyHKIUS C HATypaIbHBIM U IIEIbIM MTOKa3zareneM. E€ cBoiicTBa u 1
rpaduk

36 Kontponsnas pabdora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1

37 Apudmerndeckuii KOpeHb HATYpPaJIBHOM CTETICHH U €r0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HATYPAIBbHOI CTENIEHU U €r0 CBOICTBA 1

39 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU U KOPHH 1

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHA, COJICPIKAIIIX CTECTICHH U KOPHU 1

41 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU U KOPHH 1

42 Wppannonansueie ypaBHeHUss. OCHOBHBIC METOIbI PEIICHUS HPPAIIMOHATBHBIX 1
ypaBHEHUU

43 Uppannonansueie ypaBHeHUss. OCHOBHBIE METO/IbI PEIICHUS HPPAIIHOHATBHBIX 1
ypaBHEHUH

44 Uppannonansueie ypaBHeHUsT. OCHOBHBIE METO/IBI PEIICHUS HPPAITMOHATBHBIX 1
ypaBHEHUU

45 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUN UPPAIIMOHATBHBIX YPABHEHUIMA 1

46 PaBHOCHITBHBIE TIEPEXOBI B PEIICHUN UPPAITUOHATBHBIX YPABHCHHIMA 1

47 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUN UPPAIIMOHATBHBIX YPABHEHUIMA 1

48 PaBHOCHITBHBIE TIEPEXOBI B PEIICHUN UPPAITUOHATBHBIX YPABHCHHIMA 1

49 CaoiicTBa U rpauK KOpHS N-Oi CTENEeHH KaK GYHKIIMH 0OpaTHOW CTENEHHU C 1
HATypaJIbHBIM MOKa3aTeIeM

50 CaotlicTBa U rpad UK KOpHS N-Oi CTENeHH KaK (GYHKIIMH 0OpaTHOW CTETICHH C 1
HaTypaJIbHBIM ITOKa3aTeieM

51 KonTponpHas padora: "CBoiicTBa u rpadk KOpHS n-0if CTENEHHU. 1
WppannonaibHble ypaBHEHUS"

52 Crenens ¢ pallnOHAIbHBIM MTOKa3aTeNeM U €€ CBOMCTBA

53 CreneHs ¢ palmoHAIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBA




54 CreneHs ¢ palmoOHAIBHBIM ITOKa3aTeNIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIHS, €€ CBOMCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka GyHKINN A7 peICHHUs ypaBHEHUN 1
57 Hcnonb3oBanue rpaduka GyHKIMM 7151 PEIICHUs ypaBHEHUN 1
58 [oxa3zaTenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PELICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUIt
59 [TokazarenbHble ypaBHeHHS. OCHOBHBIE METO/IBI PELICHUS TOKA3aTEIbHBIX 1
ypaBHEHHIA
50 [Toxa3zatenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUIt
61 KonTtponbnast pabdora: "Ilokazarenpnas ¢pynkuus. [TokazaTensHbie ypaBHEHUS" 1
62 Jlorapudwm uncna. Coiicta gorapudma 1
63 Jlorapudm uncna. CoiicTBa norapudma 1
64 Jlorapudm uncna. CoiicTBa orapudma 1
65 JlecaTuuHble U HaTypalibHbIE JIOTapU(MBI 1
66 JlecaTUYHBIE M HATypaJIbHBIE JIOTAPU(DMBI 1
67 [TpeoOpa3oBaHue BbIpaXXEHUH, COJIEpHKAIIUX JTOrapr(pMbI 1
68 [IpeoOpazoBaHue BBIPAKESHHH, COIEPIKAIITIX JTOTapU(HMBI 1
69 [TpeoOpa3oBaHue BbIpaXXEHUH, COJIEpHKAIIUX JTOrapr(pMbI 1
70 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa U rpaduk 1
71 Jlorapudmuueckas GpyHkIus, e€ cBoiicTBa U rpaduk 1
72 Hcnonb3oBanue rpaduka GyHKINN A7 pelICHUs] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKINN A7 pelICHUs] ypaBHEHUN 1
74 Jlorapudmmueckue ypaBHeHHs.. OCHOBHBIE METOIbI PEIICHUS JIOTapUPMUIECKUX 1

YpaBHEHUN




Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIbI PEIICHUS JIOTAPHU(PMUICSCKIX

75 . 1
ypaBHEHUH

76 Jlorapugmuueckue ypaBHeHHsl. OCHOBHbIE METO/Ibl PEIIEHUS JIOrapu(PMUUECKUX 1
ypaBHEHHIA

77 PaBHOCHIIBHBIE TTEPEXOBI B PEUICHUH JIOTapU()MUUECKUX YpaBHEHHHA

78 PaBHOCHIIBHBIE TIEPEXO0/1bl B PEIIEHUH JOrapu(pMUUECKUX ypaBHEHUN

79 KonTtponpnas padora: "Jlorapudmuyeckas ¢pynkuus. Jlorapupmudeckne 1
ypaBHeHuUs"

80 Cunyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YMCIIOBOTO apryMEHTa 1

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YUCIIOBOI'O apryMeHTa 1

82 ApKCUHYC, apKKOCUHYC M apKTAaHI'€HC YHUCIOBOIO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOI'O apI'yMeHTa 1

84 TpuroHomeTpuveckast OKpyKHOCTb, OTIPEICIIEHUE TPUTOHOMETPHUYECKIX (PYHKITUI 1
YHCIOBOTO apryMeHTa

85 TpuronomeTrpudeckas OKpyKHOCTb, OTIPeJIeIEHUEe TPUTOHOMETPUUYECKUX (PYHKIIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 [TpeoOpa3oBaHUE TPUTOHOMETPUIECKUX BHIPAKCHUN 1

91 [IpeobpazoBanne TPUTOHOMETPUUYECKUX BBIPAKEHHM 1

92 [TpeoOpa3oBaHUE TPUTOHOMETPUIECKUX BBIPAKCHHUIA 1

93 [IpeobpazoBanne TPUTOHOMETPUUYECKUX BBIPAKEHHM 1

94 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

95 Pewienne TpUroHOMETPUYECKUX YPABHEHUN 1




96 Pemmenne TpUroHOMETpUYECKUX YpaBHEHHUI 1
97 Pemenne TpUroHOMETpUYECKUX YpaBHEHHUI 1
98 Pemienne TpuroHOMeTpUYECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETpUYECKUX YpaBHEHHUI 1
100 Pemienne TpUroHOMeTpUYECKUX ypaBHEHUH 1
101 KonrtponbHas padora: "TpuroHomerpudeckue BbIpaXXeHus 1 TPUrOHOMETPUUYECKHE 1
ypaBHeHUA"
102 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJJaHUs TTOCJIEA0BaTEIbLHOCTEH. MeTo 1
MaTeMaTHYeCKOW MHAYKIIUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIE0BATEILHOCTH. McTopus ananmsa 1
0OECKOHEUHO MaJbIX
104 Apudmerndeckast mporpeccus 1
105 I'eomeTprueckas nporpeccus 1
106 beckoneyHO yOBIBaIOIIast FTEOMETPHYECKAs POTPECCHSI 1
107 CymMa OeckoHEeUHO yObIBaIOIIe reOMEeTPHUUECKOM mporpeccuu 1
108 JInHeNHbIN 1 SKCIOHEHIMANIBHBIN pocT. Ynero e. opMmyiia CI0KHBIX POLIEHTOB 1
109 JInHEeNHBIN U SKCIIOHEHIIMANIBHBIN pocT. Yucino e. PopMyiia ClI0KHBIX IIPOLEHTOB 1
110 Hcnonp3oBaHre MPOrpeccuyl I PeIeHus pealbHbBIX 3a7a4 MPUKIaTHOTO 1
Xapakrepa
111 KonTtponbHas pabora: "[lociaenoBarensHocTy U porpeccun” 1
112 HenpepoiBHbIE QYHKIINHM U MX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKOB QYHKIUI 1
114 CpoiicTBa GyHKIMN HETIPEPHIBHBIX HAa OTPE3KE 1
115 CaolicTBa QyHKIIMIT HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Mertoa MHTEPBATIOB /IS PELICHNS HEPABEHCTB 1
117 Meroz UHTEPBAIIOB AJIs PELICHNS HEPABEHCTB 1




118 MeToa UHTEpPBAJIOB /IS PEIICHHS HEPABCHCTB 1
119 [IpuMeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIIUM /TS PEIICHUS 3a71a4 1
120 [IpumeneHre CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH IS PELICHUS 33124 1
121 ITepBas 1 BTOpasi MpOU3BOIHbIE PYHKITUN 1
122 Onpenenenue, reOMETPUIECKUI CMBICI ITPOU3BOIHOM 1
123 Onpenenenne, GU3NISCKUN CMBICI TTPOU3BOTHOM 1
124 YpaBHeHHE KacaTeNbHOU K TpaguKy QyHKINH 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKINH 1
126 [Ipou3BoaHbIE NIEMEHTAPHBIX (YHKIIUI 1
127 [TpousBoHBIE NTEMEHTAPHBIX (HYHKIUI 1
128 [IpousBoaHast CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (QYHKITUI 1
129 [TpousBogHAs CYMMBI, IPOM3BEICHHUS, YACTHOTO U KOMITIO3ULIUU (YHKITUI 1
130 [IpousBoiHas CyMMBI, TPOU3BEAEHHUS, YACTHOTO U KOMIIO3ULIMU (YHKIUI 1
131 Kontponbnas padota: "[IpousBognas” 1 1
132 [ToBTOpenue, 00600mEeHNe, cucTeMaTH3aIus 3HaHUi: "Y paBHeHHS" 1
133 [ToBTOpenwue, 0600IIEHNE, cUCTEMaTH3aIUs 3HaHHH: "D yHKIMH" 1
134 Wrorosas koHTpoJsIbHAs paboTa 1 1
135 HToroBast KOHTpoJIbHas paboTa 1
136 [ToBTOpeHME, 0000IIEHUE, CUCTEMATH3AIIHS 3HAHHHA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KITACC

KoanuecTBO 4acoB

Ne Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero
padoThI padoThI
1 [TpuMeHeHne NPOU3BOJHOM K UCCIIE0OBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTD U 1
AKCTPEMYMBI
5 [Ipumenenne npou3BOHON K UCCIEA0BAHNIO (PYHKIIMI HA MOHOTOHHOCTD U 1
JKCTPEMYMBI
3 [Ipumenenne npou3BOJHON K UCCIEAOBAHNIO (PYHKIIMI HA MOHOTOHHOCTD U 1
JKCTPEMYMBI
4 [TprMeHeHne NPOU3BOJHOM K UCCIIE0BAaHUIO (PYHKLIMI Ha MOHOTOHHOCTb U 1
AKCTPEMYMBI
5 [TpuMeHeHne NPOU3BOJHOM K UCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI
5 [Ipumenenne npon3BOJHON K UCCIEAOBAHNIO (PYHKIIMN HA MOHOTOHHOCTD U 1
JKCTPEMYMBI
7 Haxoxaenne HanOobIIero 1 HAMMEHbBILIET0 3HAYSHUS HETPEPHIBHON PYHKIIMK Ha 1
OTpe3Ke
8 Haxoxnenne HanOobIIero 1 HaMMEHbIIEro 3HAUCHHsI HEMPEPbIBHON (PYHKITUH HA 1
OTpe3Ke
9 Haxoxnenne HanOoIbIIEr0 U HAUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOW QyHKIINU Ha 1
OTpe3Ke
10 Haxoxnenre HanOombIero 1 HaMMEHBIIETO 3HAaYEeHUS] HENPEPBIBHOW (DYHKIIMU Ha 1
OTpe3Ke
11 Haxoxxnenre HanOobIIero 1 HAMMEHbIIEro 3HAUCHHsI HEMPEPbIBHON (QYHKITUH HA 1

OTpe3Ke




Haxoxnenrne HanOobIIero 1 HAMMEHbIIEro 3HAUCHHSI HEMPEPbIBHON (PYHKITUH HA

12 1
OTpe3Ke
13 [IpumeneHne MPOU3BOIHOMN IS HAXOXKIACHUS HAMJIYYIIETO PEIICHNS B TPUKJIIaTHBIX 1
3aJadax
14 [TpumeHeHne TpOU3BOTHOMN /ISl HAXOXKICHHS HAMTYUIIEro PEIICHHs B IPUKIIAIHBIX 1
3aja4ax
15 [TpumMeHeHre TPOU3BOTHON IS OTIPEIEIICHUSI CKOPOCTH U YCKOPEHHSI ITpoliecca, 1
3a/1aHHOTO (OPMYIION UIIH TpaPUKOM
16 [IpumeHeHre TPOU3BOTHON IS OTIPEIEICHUSI CKOPOCTH U YCKOPEHHSI ITpoliecca, 1
3aIaHHOTO (OPMYJION MU TPaPUKOM
17 Komnosunus GpyHkuunit 1
18 Komnozunus GpyHkumii 1
19 Komnosunus GpyHkuunit 1
20 I'eomerprueckue 0Opas3sl ypaBHEHHH Ha KOOPAWHATHOM TIIOCKOCTH 1
21 ['eomerpuueckue o0pa3sl ypaBHEHUH Ha KOOPIMHATHOM MIIOCKOCTH 1
22 KonTpomnsHas padora: "HccinenoBanue GyHKIUN ¢ TOMOIIBIO TTPOU3BOIHON " 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOMCTBO ITEPBOOOPA3HBIX 1
24 [TepBooOpazHbie snemMenTapHbIX GyHKIMH. [IpaBuia HaX0XXIeHUS IEPBOOOPA3HBIX 1
25 [IepBooOpasuble 3eMeHTapHbIX QyHKIMNA. [IpaBuna HaxoXaeHMs TepBOOOPa3HBIX 1
26 Wurerpan. 'eomeTpruyeckuii CMbICI HHTETpaIa 1
27 Brruucnenue onpenenéanoro uarerpaia mo ¢popmyne Herorona-JIeitOuuia 1
28 Boruncnenue onpenenénnoro unterpaina no ¢popmyne Herorona-Jleitonuna 1
29 [IpumeneHne uHTETrpaa s HaX0XKISHUS TUIOIAeH MIOCKUX QUTYP 1
30 [TpumeHeHne HHTETpaIa sl HaXOXKICHHSI 00BEMOB Tr€OMETPUIESCKHUX TET 1
31 [Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHEHUH 1
32 [Tpumeps pemennii udepeHnaATbHBIX YpaBHCHUHA 1




MareMaTrudeckoe MOACIMPOBAHUC PCAJIBHBIX MMPOICCCOB C TIOMOIIBIO

33 nuddepeHIAIbHBIX YPaBHCHUI 1
34 Kontpoinbnas padora: "llepBooOpa3nas u uaterpan"” 1
35 Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TPaPUKU 1
36 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TPaPUKU 1
38 Tpuronomerpuyeckue QyHKIUU, UX CBONCTBA U rpaduKu 1
39 Tpuronomerpuieckne GyHKIIUHN, UX CBOMCTBA U TPaPUKU 1
40 OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHH C TOMOILBIO 1
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
41 OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH
42 OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHH C TOMOILBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
43 OT60p KOpHEH TPUTOHOMETPUIECKUX YPABHEHUM C TIOMOIIBIO 1
TPUTOHOMETPHUUYECKON OKPY>KHOCTH
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenune TpuroHOMeTpUYECKNX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1
48 KonTponbnas padota: "I'paduku TpuroHoMeTpuueckux GyHKIIHI. 1
Tpuronomerpuyeckrue HepaBeHCTBA"
49 OCHOBHBIEC METO/IbI PEUIICHHS TIOKA3aTEIbHBIX HEPABECHCTB 1
50 OCHOBHBIE METO/IbI PELICHHS TOKA3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIEC METO/IBI PEIICHHS TOKA3aTEIhHBIX HEPABECHCTB 1
52 OcCHOBHBIE METO/BI PELIECHUS IT0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JOTapU(PMUUECKUX HEPABECHCTB 1




54 OCHOBHBIE METO/IbI PEIICHUS JOTapU(PMUUECKUX HEPABECHCTB 1
55 OCHOBHBIE METO/IbI PEIICHUS JOTapU(PMUUECKUX HEPABECHCTB 1
56 OCHOBHBIE METO/IbI PELICHUS JIOTAPHU(PMUIECKIX HEPABEHCTB 1
57 OCHOBHBIE METO/Ib] PELICHUS UPPALNOHATIbHBIX HEPABECHCTB 1
58 OCHOBHBIEC METO/IBI PEUICHHUS UPPALMOHATIHHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/Ibl PELICHUS UPPALMOHATIbHBIX HEPABECHCTB 1
60 OCHOBHBIE METO/IbI PEUICHUS HPPALNOHATHHBIX HEPABECHCTB 1
61 ['padmyeckue MeTO bl pEIICHUS UPPAMOHATILHBIX YPABHEHUI 1
62 I'padmaeckne MeTOIBI pelIeHUsT HPPALMOHATIBHBIX YPaBHEHUH 1
63 ['padmyeckue MeTO bl pelIeHUs TOKa3aTeNIbHBIX YpaBHEHUN 1
64 ['paduueckue MeToab! perieHust 0Ka3aTelbHbIX HEPABEHCTB 1
65 ['padmyeckue MeTo bl pelieHus JorapupMUIeCKuX ypaBHEHUN 1
66 I'paduaeckue MeTo b1 perieHus Torapu(MUIECKUX HEPABEHCTB 1
67 I'padmueckue meroas! pernieHus JorapupMUUECKUX HEPAaBEHCTB 1
68 ['padnueckue MeToap! penieHust oKazaTeabHbIX U JIOTapu(PMUIECKUX YpaBHEHUN 1
69 I'padrueckue METOABI peIIeHus TOKa3aTeNbHbIX U IOTapu(MUIECKUX YPaBHEHHH 1
70 I'padnueckue MeToab! penieHus MoKa3aTeabHbIX U JIOrapu(pMUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTOBI peIIeHHs MOKa3aTeNbHBIX U JJOTapu(MUUECKUX HEPABEHCTB 1
79 KonTponbhas padota: "MppanronanabHble, TOKa3aTeabHbIE U JorapupMUUecKre 1
HepaBeHcTBa"
73 KommuiekcHble uncna. Anredpandeckasi 1 TpUroHoMerpudeckast (GOpMbl 3alTUCH 1
KOMILIEKCHOTO YHCITa
74 KommuiekcHble uncia. Anredpandeckast U TpUroHoMeTpuyeckas (opMbl 3alUCH 1
KOMILIEKCHOTO YHCITa
75 Apudmernueckre onepaniy ¢ KOMIUIEKCHBIMU YUCIIaMU
76 Apudmerndeckue onepanuy ¢ KOMIUICKCHBIMU YACTIaMU




77 N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOPIMHATHOM TNIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YMCENT Ha KOOPIMHATHOM TUIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0ii cTeneHn n3 KOMILUIEKCHOTO YUCiia 1
80 ®opmyna Myaspa. KopHu N-oii cTreneHny n3 KOMILUIEKCHOTO Yuciia 1
81 [IpumeHeHe KOMIUIEKCHBIX YUCEI IS PeIIeHUsS (PHU3NIECKIX U TEOMETPHUICCKHUX 1
3a1au
82 KoHnTtposbHas padora: "KoMruiekcHbie yrcia” 1
83 HarypanbHble 1 1enbie uncia 1
84 HatypanbHble U 1ienble uncia 1
85 [IpumeHeHre TPU3HAKOB JISITMMOCTH IEIBIX YHACEI 1
86 [TpumMeHeHre NpU3HAKOB JEIIMMOCTH LEJIBIX YHCET 1
87 [Ipumenenue npusHakoB aeaumocTH 1ensix yncen: HOJl u HOK 1
88 [Mpumenenne mpu3HaKoB aenuMocTH 1ensix ancen: HOJ[ u HOK 1
89 [IpuMeHeHne MPU3HAKOB AETUMOCTH TEJIBIX YUCEI: OCTATKHU TI0 MOYJTIO 1
90 [TpuMmeHeHne TPU3HAKOB JEIUMOCTH LIETBIX YHUCE: OCTATKH 110 MO0 1
01 [TpuMmeHeHre TPU3HAKOB JISTMMOCTH IIEITBIX YHCEN: aNropuT™ EBKIHIA IS 1
pelleHus 3a/1a4 B LEJIbIX YHCIax
92 Konrtponbnas pabora: "Teopus mensix yncen" 1
93 CucreMa ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI- 1
CIICAICTBHUS
94 CucreMa ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI H CHCTEMBI- 1
CJIEJICTBUS
95 OCHOBHBIE METO/BI PEIICHHUS CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHHMA 1
96 OCHOBHBIE METO/IBI PEIICHHUS CHCTEM M COBOKYITHOCTEH MPPAITMOHATLHBIX 1
ypaBHEHUU
97 OCHOBHBIE METO/IbI PEIICHHUSI CHCTEM M COBOKYITHOCTEH MTOKA3aTeIbHBIX YPaBHCHUMA 1




98 OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U COBOKYITHOCTEHN MOKA3aTeNbHbIX YPABHEHUI 1

99 OCHOBHBIEC METOJIBI PELICHHUS CUCTEM M COBOKYITHOCTEH JIorapu(hMUIECKUX 1
ypaBHEHUI

100 OCHOBHBIE METO/IBI PELICHHUS CUCTEM M COBOKYITHOCTEH JIorapu(hMUIECKUX 1
ypaBHEHUH

101 [TpruMeHeHHe cucTeM K pEeLICHUIO MaTeMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 PA3IUYHbIX 1
o0acTeil HayKH U peasibHOM JKU3HU, UHTEPIIPETALHs [TOJyYEHHBIX PE3yJIbTaTOB

102 [IpuMeHeHne crcTeM K peIIeHNI0 MaTEMaTUIECKHX 33124 U 33/1a4 U3 Pa3InIHbIX 1
o0acTeil HayKH U peaslbHOM KU3HH, HHTEPIIPETAIUS ITOJIyYCHHBIX PE3yIbTaTOB
[TprMeHeHrEe HEpaBEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]a4 1 3a/1a4 U3

103 pa3uyHbIX 001acTel HAYKH M peaTbHON JKU3HU, MHTEPIPETAIHS OTYISHHBIX 1
pe3ynbTaToB

104 KonTtponpsHas padora: "Cructemsl palliOHATBHBIX, HPPALMOHATBHBIX 1
NoKa3aTeIbHbIX U JIOTapu(PMUUECKUX YpaBHEHHH"

105 PannonanbHble ypaBHEHUS ¢ MapaMeTpaMu 1

106 PannonanbHbIe HEpaBEHCTBA ¢ MTapaMeTpaMHu 1

107 PanronanbHbIE CHCTEMBI ¢ TapaMETPAMHU 1

108 HppanmoHanpHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMHu 1

109 WppanuoHaibHbIe CHCTEMBI C TapaMeTpaMH 1

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMHU 1

111 [loka3zarenbHble CUCTEMBI C TapaMeTPaMHU 1

112 Jlorapudmuueckre ypaBHEeHUs, HEpaBEHCTBA C MapaMeTpaMu 1

113 Jlorapugmuueckue CUCTEMBI C TapaMeTpaMu 1

114 TpuroHomeTprdecKkue ypaBHEHHUs € TapaMeTpamMu 1

115 TpuronomeTpruyeckue HEpaBEHCTBA C TapaMeTpamMu 1

116 TpuroHomeTpru4ecKue CUCTEMBI C IIapaAMETPAMHU 1




[TocTpoenue u uccnen0BaHre MAaTEMATUYECKUX MOJIENIEH pealbHBIX CUTYALUH C

17 MIOMOIIbIO YPaBHEHUH C IMapamMeTpamMu 1

118 [TocTpoeHue 1 HCCieIOBaHUE MATEMAaTHICCKUX MOJICIICH peallbHbIX CUTYAIUH C 1
MOMOIIBIO CUCTEM YPaBHEHUI C TapaMeTpaMu

119 [TocTpoeHue u uccnen0BaHre MAaTEMATUYECKUX MOJIENIEH pealbHBIX CUTYALUH C 1
MIOMOII[bIO CUCTEM YPAaBHEHHH ¢ ITapaMeTpaMu

120 KonTponbhas pabota: "3anauu ¢ napamerpamu”

121 IToBTOpEeHME, 0000ITICHIE, cCHCTeMaTH3allus 3HaHUK: "Y paBHeHUS"

122 [ToBTOpenue, 0600mEeHNE, cucTeMaTH3aIus 3HaHUH: "Y paBHeHMS"

123 [ToBTOpeHue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "Y paBHeHus. CUCTEMBI 1
ypaBHeHUN"

124 [ToBTOpeHue, 06001ICHIE, cUcTeMaTH3alus 3HaHui: "HepaBeHcTBa"

125 [ToBTOpeHue, 0600mEeHue, cucTemMaTr3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 0000IIeHNE, cucTeMaTh3alus 3HaHuil: "TIponsBoaHas u e€ 1
npuMeHeHue"

127 [ToBTOpenue, o000IIEeHNE, cucTeMaTu3alus 3HaHuil: "TIponsBogHas u e€ 1
npuMeHeHue"

128 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3alus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

129 [ToBTOpenue, 060061IeHNE, cUCcTeMaTH3AIUs 3HAHU: "D yHKIIMH" 1

130 [ToBTOpeHME, 0000MIIeHNE, CUCTEeMaTH3AIUs 3HaHWH: "D yHKIHH" 1

131 Htoroast KOHTpOJIbHASA paboTa 1

132 [ToBTOpeHME, 0000IIEHUE, CUCTEMATH3AIHS 3HAHHHA 1

OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 132




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» AnreOpa 1 Hadana mareMatudeckoro aHanusa. 10-11 kmaccsl. YueOHUK.

bazosbiit u yrmyonennsiit yposau / Komsirun FO.M., TkaueBa M.B., denoposa

H.E., llla6ynun M.U., Anmumos I11.A. / 2021.

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUUTEJISA
denepanbHas padboyas MporpaMma CpeIHero oo1ero oopa3oBaHus mpeamera
«Marematukay yriyosneHHbid ypoBenb (i 10 - 11 kiaccos

00pa3oBaTeNbHBIX OpTraHU3AIIHI)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

KoncTpykTop padounx mporpamm https://workprogram.edsoo.ru/work-
programs/27730

POIII https://resh.edu.ru/

OI'AOY AIIO «Akagemust Munnpocsemenust Poccum»

OI'NC «Mos mkoma»

bubmmoreka Munnpocsemenus https://lesson.academy-
content.myschool.edu.ru/

Most mkona. bubnuotexa https://lib.myschool.edu.ru/market?filters

bubimoreka nudposoro odpasopareabHoro koutenrta https://apkpro.ru/bcok



