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HOACHUTEJBHAA 3AIINCKA

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA
HEJDb U 3AJAYHN U3YUEHUSA

VYuebnnlii Kypc «Anredpa 1 Hayajia MaTeMaTHIECKOTO aHATTN3ay SBIISICTCS OJTHUM
U3 HamOoJee 3HAYMMBIX B IIPOrpaMMe CpeHEro o0Iiero oopa3oBaHus, MOCKOJIbKY, C
OJIHOM CTOPOHBI, OH OOECIEeUUBACT MHCTPYMEHTAIbHYIO 0a3zy JUisi M3Y4EHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOd CTOPOHBI, (HOPMHUPYET JOTHYECKOE W
abCTpakTHOE MBIIUICHUE OOYy4YarolUXCcs Ha YPOBHE, HEOOXOAMMOM JUIsl OCBOCHUS
nH(popMaTUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU M APYTMX JUCHUILIMH. B
pamMKax JAaHHOrO YYeOHOro Kypca oOydarolluecs OBJAJEeBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyJIHUPYyeT CBOW JIOCTHDKCHHS B
MareMaTudeckon popme.

VYueOHblii Kypc anreOpbl W Hayajdl MaTeMaTHYECKOrO0 aHajiu3a 3aKiiaJlbIBaeT
OCHOBY JIsI YCTICIITHOT'O OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTHUH, TOHUMAHUS
OCHOBHBIX TEHJCHIMN pPa3BUTUS IKOHOMHKH W OOIIECTBEHHOM >KWU3HH, IMO3BOJSET
OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIOJb30BaTh WX JUIS JAJIbHEHIIEro 0oOpa30oBaHUs M B IMOBCEIHEBHOMU
Ku3HU. B TO ke Bpemsi oBlajeHue aOCTPAKTHHIMU U JIOTMUECKH CTPOTUMU
KOHCTPYKIIMSIMU aJIreOpbl U MAaTEMaTHUYECKOTO aHallM3a pa3BUBAeT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, I0Ka3bIBaTh YTBEPKACHHSI C IOMOIIBIO
WHYKIIUU U PacCyXJaTh JETYKTHBHO, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIIUIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xonme wm3yuenus ydeOHOro Kypca «Aiuredpa M Hayala MaTeMaTHYECKOTO
aHaiau3a» oO0ydaronuecs MOJyYaroT HOBBIM OMNBIT PEHICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHHUSI MAaTeMAaTHYECKUX MOJENIEd pEaIbHbIX CHUTYallHid,
WHTEPIIPETAIUU TTOJTYUYEHHBIX PEIICHUM, 3HAKOMATCS ¢ TpUMEpaMU MaTeMaTHYECKUX
3aKOHOMEpPHOCTEM B  MPUPOJE, HAYKE M HCKYCCTBE, C  BbIIAIOLIUMUCS
MaTEeMAaTHYECKUMH OTKPBITUSIMUA U UX aBTOPAMH.

VYyeOHblli Kypc 00NagaeT 3HAYMTENbHBIM BOCHUTATENIBHBIM MOTEHIIHAIIOM,
KOTOPBIM  peanu3yeTcsl Kak 4epe3 ydeOHbId MaTepuall, CIOCOOCTBYIOIIUMA
GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W depe3 chenupuky ydeOHOH
NEeSTENbHOCTH,  TpeOyromell  MpOJOJDKUTENbHOM — KOHIIGHTpAallMM  BHUMAaHMS,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIN Pe3yJIbTar.

B ocHoBe mMeTtoauku oOyueHus: anredpe M HayalaM MaTeMaTHUYECKOro aHaiu3a
JICKUT JIEATETbHOCTHBINA MIPUHITUTT OOyUEHHUS.

B ctpykType yueOHOro Kypca «Anredpa u Hadajga MaTEMaTHYECKOTO aHAIM3a»
BBIJICJIEHBl  CIIEAYIOIIME  COAEP)KATEIbHO-METOAMYECKHe JuHuU: «Yucna u
BbIUKCIIeHUs», «DyHKIMKU W Tpadukuy, «YpaBHEHUST U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHoOxkecTBa MW JOrMKa». Bce  OCHOBHBIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUU M3Yy4YaloTCsl HAa MPOTSHKEHHH [JBYX JIET



oOy4eHHus Ha YpOBHE CpeJHEero ooiiero o0pa3oBaHus, €CTECTBEHHO JIOMOJHSIS JAPYT
Jpyra 1 MNOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMH U pasiesiamMu. [[aHHBIN yuyeOHbIN
KypC SBISIETCS HWHTETpaTUBHBIM, IIOCKOJIbKY OOBEIMHSAET B cebe cojaepikaHue
HECKOJIbKMX MAaTE€MaTUYECKUX IUCIUIUIMH, TaKuX Kak airedpa, TPUTOHOMETpHS,
MaTEMaTUYECKUN aHaJIN3, TEOPUS MHOKECTB, MaTeMaTU4eCKas Joruka u apyrue. Ilo
Mepe TOro Kak 0oO0ydaroIluecs OBJIaJieBaloT BcE OoJjiee MIMPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX IOCJIENI0BaTENbHO (OPMUPYETCS U COBEPLIEHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIEJIb pEabHOM CHUTyallud, MPUMEHATh 3HAHMS,
NOJIyYCHHbIE TNPHU HU3YYEHUM YYEOHOro Kypca, Ui PELICHHS CaMOCTOSITEIBHO
c(OpMyJTUPOBAHHON MaTeMaTHYEeCKOW 3aJadyM, a 3aTeM HHTEPIPETUPOBATh CBOM
OTBET.

CopepxxarenbHO-MeTOAMYECKass JUHUSA «Yuciaa W BBIUMCICHUS» 3aBEpLIACT
(dopMupoBaHUE HABBIKOB MCIIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOEe ObLIO
HAYaToO Ha ypOBHE OCHOBHOTO oOmiero oopazoBanusi. Ha ypoBHe cpenHero oOuiero
oOpa3oBaHus 0c000€ BHUMaHUE yiensieTcss (GOPMUPOBAHHUIO HABBIKOB pallMOHAIbHBIX
BBIUMCJICHH, BKJIIOYAIONIUX B C€0sl UCTIOIb30BaHUE PA3INYHBIX (POPM 3aIUCH YHCIa,
YMEHUE JeNaTh MNPUKUAKY, BBINOIHATH NPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATH
YKCJIOBbIE BBIPAKEHMS, padOTaTh C MATEeMAaTUYECKHMMHM KOHCTaHTaMHU. 3HAKOMbIE
00y4YaroIMMCsl MHOKECTBA HAaTYPAJIbHBIX, LIEJbIX, PALIMOHAIBHBIX U JEHCTBUTENBHBIX
YKCEJI TONOJHSAOTCS MHOKECTBOM KOMIUIEKCHBIX YUCEI. B KaXK10M 13 3TUX MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My crieli(UUYECKUE 3aaUd U Ollepaluu: JeJICHHE
HalEJ0, ONEPUPOBAHUE OCTATKAMU Ha MHOYECTBE ILIEJIBIX YHMCEN, 0COObIE CBOICTBA
palMOHAJIbHBIX M HUPPALMOHAIBHBIX YHCEN, apU(PMETHUYECKUE OIepaliu, a TaKxke
U3BJICUCHUE KOPHSA HATypAJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapss mociieioBaTeNbHOMY pPACHIMPEHHIO Kpyra HMCIHOJIb3YEMbIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMHM HMX NPHUMEHEHUs JJs pPEUIeHUs pazIW4yHbIX 3a4ad
(dopMupyeTcsi IpEeACTaBICHUE O €IMHCTBE MaTEeMaTHKUM KaKk HaykKu M e€ pojiu B
MOCTPOEHUU MOJIENEe peaJbHOro MHpa, IIMPOKO HCHOJIB3YIOTCS 0000IIeHHEe U
KOHKpETU3aLHS.

JIuans «YpaBHEHMs M HEPABEHCTBA» PEAINU3YETCS HA NPOTSIKEHHH BCETO
0o0yuyeHUs Ha YPOBHE CpeAHEro olmiero oopa3zoBaHusl, HOCKOJIbKY B KaXJI0M pas3zeiie
[Iporpammbl HpeyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3adad. B pesynbrare
oOydarmuecs: OBJIAJECBAIOT PAa3IUYHBIMH METOJAMH PEIIEHUS pPalHOHAIbHBIX,
UpPPALMOHAJIBHBIX, [OKA3aTENbHbIX, JIOTAPU(PMUUECKHMX U TPUTOHOMETPUYECKHUX
YpaBHEHMI, HEPAaBEHCTB M CHCTEM, a TaKKe 3a/]ad, COJEepKallluX IapameTpsbl.
[TonyueHHple yMEHHS IIHPOKO HCIMOJB3YIOTCA MPH HCCIEAOBaHUU (YHKIUN C
IIOMOILBIO TPOU3BOAHOM, IPY PEIIEHUN NMPUKIIAIHBIX 33]1a4 U 337a4 Ha HaXO0KJICHHE
HaMOOJBIINX W HAMMEHBIINX 3HaYeHUM (QyHKUUU. [laHHasg conaep:kaTesibHAsl JTUHUS
BKJTIOYAET B ceOs Takke (POopMUpOBAaHNE YMEHUN BBIIOIHATH PacuéThl Mo (GopMynaM,
npeoOpa3oBaHusl  PALMOHAIBHBIX, HPPALMOHAIBHBIX U  TPUTOHOMETPUYECKHUX
BBIPQXXEHUI, a TaK)KE BBIPAKEHUH, COAEpKALUX CTENEeHU U jorapudmel. biarogaps
U3YYEHHUIO anreOpamvyeckoro Marepuana NPOUCXOJUT JajbHEWlIee pa3BUTHE



QITOPUTMUYECKOTO W aOCTPAaKTHOIO MBIIUICHUS OOy4aromuxcs, (OpMHUPYIOTCS
HaBBIKM JICAYKTUBHBIX PACCYXJCHUU, paboThl C CUMBOJBHBIMH (opmamu,
IIPEICTABIICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PAaBEHCTB U HEPABEHCTB.
AnreOpa mnpeanaraet 3Q()EKTUBHbIE MHCTPYMEHTHI JUIsl PEIICHUs] MPAKTUYECKUX U
€CTECTBEHHO-HAaY4YHbIX 3aJa4, HArJISJHO JAEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTOIMYecKass JUHUS «DyHKIMM W rpaduKn»  TECHO
NeperuieTaeTcs ¢ APyruMH JJMHUAMH Y4eOHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3ala€T  IOCJEN0BATEIBHOCTh H3y4YeHUs MaTepuana. M3ydeHue CTEneHHOM,
NOKa3aTeJIbHOM, JTIOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKLINH, UX CBOMCTB U
rpauKoB, UCHOJIb30BaHUE (DYHKIMU A1 pelleHdus 3aJady U3 JPYrux y4deOHBIX
IPEIMETOB U PEaIbHOM )KM3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAIN30M, TaK
U C pelIeHHeM ypaBHEHHUH u HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE YIENsAETCs
(GbOopMHUPOBAHUIO YMEHUS BbIpaxaTh (QOPMYyJIaMH 3aBUCUMOCTH MEXIY Pa3IHMYHBIMU
BEJIMYMHAMM, HCCIIE0BATh MOJYyYEHHbIE (DYHKUIUHU, CTPOUTh UX rpaduku. Matepuai
OTOM COAEPKATEIbHOW JIMHUM HAlEJeH Ha pa3sBUTHE YMEHUW W HAaBBIKOB,
MO3BOJISIOIIUX BBIPAXKAaTh 3aBUCHUMOCTU MEXJy BEJIMYMHAMH B Pa3iuyHOU (opme:
aHAIMTUYECKOU, rpaduyeckoi u cioBecHOU. Ero nzydyenue cnocoOCTBYET pa3BUTHIO
AITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0OOIIEHHI0O M KOHKpPETH3allWH,
VICITOJIB30BAHUIO AHAJIOTHM.

ConepxarenbHasg JimHUS «Hauyana MaremMaTMdeckoro aHaiu3a» I03BOJIAET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTEMaTUYECKHUX, TaK M MNPUKIAJHBIX 3ajad,
JOCTYNHBIX O0YYaromMMCs, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauKH CIOXKHBIX (QYHKIMH, ONPEAEIATh UX HauOOIbIINE U HAUMEHbILINE 3HAYEHMS,
BBIUMCIIATh IUIOMAaM (Uryp M OOBEMBI TEN, HAXOAUTh CKOPOCTH U YCKOPEHUs
npoueccoB. JlaHHas conep)KaTelbHAasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH pealbHbIX CUTYallUH, MO3BOJSAET HAXOJIUTh
HaWIyylllee pElIeHHEe B MPUKIAIHBIX, B TOM YHCIE COLMATIbHO-3KOHOMHUYECKHUX,
3aja4yax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOrO0 aHalh3a CIOCOOCTBYET
pPa3BUTUIO aOCTPAKTHOTO, (OPMaIbHO-IOIMYECKOIO0 W KPEAaTUBHOI'O MBbIIICHUS,
(OpMUPOBAaHUIO YMEHUI PACIIO3HABATh MPOSIBICHMS 3aKOHOB MaTEMAaTUKH B HAayKe,
TEXHUKE W ucKyccTBe. OOydaromuecs y3HAIOT O BBIJAIONIUMXCS pe3yJbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTHS MATEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

CopnepxarenbHo-MeTOAMYECKas TUHUS « MHOXKECTBA U JIOTMKA» BKIIIOYAET B CE0sI
AJIEMEHTBl TEOPUM  MHOXKECTB W  MaTeMaTHU4YeCcKOl  JIOrMKku. TeopeTuko-
MHO>KECTBEHHBIE IPEJICTABIECHUS POHU3BIBAIOT BECh KypC IIKOJbHON MATEMATHKU U
npejuiaraloT HauOosiee yHHMBEpPCAIbHBIA SI3bIK, OOBEIMHSIOLIMN BCE pa3Jieibl
MaTeMaTUKH W €€ TMPWIOKEHUN, OHU CBS3bIBAIOT pAa3Hble MaTEMaTUYECKUE
JUCLUIUIMHBI M X IPUIOKEHUS B eAMHOE 1esoe. [103ToMy BaxXHO JaTh BO3MOXKHOCTh
oOyyarouiemMycss TOHHMMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOMU
MaTEMaTUKHU U HUCIIOJIb30BaTh €ro U BBIPAKECHUS CBOMX MBICIEH. [IpyIrMM Ba)KHBIM
NPU3HAKOM MaTEMaTUKH KaK HAyKd CJeAyeT MpU3HaTh CBOMCTBEHHYIO €l CTPOroCTh



00OCHOBaHMI U CJI€I0BaHUE OMpPEACNEHHBIM MPaBUIaM MOCTPOEHUS TOKA3aTENbCTB.
3HAKOMCTBO C JJIEMEHTAMU MAaTE€MAaTHYECKOW JIOTMKH CIIOCOOCTBYET pa3BUTHUIO
JIOTUYECKOT'0 MBILIUIEHUS 00y4YaroluXcsl, TO3BOJIIET UM CTPOUTH CBOM PACCYXKICHUS
Ha OCHOBE JIOTUYECKUX MPaBUII, (POPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa © HayaJa MaTEMaTUYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIUPOBAHUSA, KOTOpPHIE IPU3BAHBI
crocoOCTBOBaTh  (OPMHUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJIENEH  peajbHBIX
CUTyallUl, HCCIEIOBaHUS OSTUX MOJEJNEed C TOMOLIBI0 amnmapara airedpbl u
MaTEMaTUYECKOTO aHAJIM3a, WHTEPHPETAlUHd MOJYyYEHHBIX pe3yJbTaToB. Takue
3a/laHus BIUIETEHBI B KAXK/IBIM U3 pa3/ieNioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJb3YeTCs JUIsl pelIeHusl NMPUKIAaIHbIX 3anad. [lpu
pPELICHUH  pEaJbHBIX  MPAKTUYECKHX  3a7ad  oOydalluuecss  pa3BHBAIOT
HAOII0JaTeNIbHOCTh, YMEHUE HaxOJIuUThb 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBATh podiemy. JlesaTenbHOCTh
10 (pOpMHUPOBAHUIO HABBIKOB PELLIEHHUS MMPUKIIAIHBIX 33Ja4 OpraHu3yeTcs B Ipouecce
U3yUEHUs BCEX TEM Y4eOHOro Kypca « Anredpa U Hayajla MaTeMaTHYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE HIKOJIbBI

CormacHo y4yeOHOMY IUIaHY Ha M3y4YeHHE YydeOHOro Kypca «Anredpa W Hadasa
MaTeMaTH4ecKoro anaan3a» orBoautcs 306 gacos: B 10 kimacce — 170 gacos (5 yacos
B Hejenmo), B 11 kimacce — 136 4acoB (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJJACC

Yucsia 1 BBIYMCICHUSA

Pammonanbubie uncna. OOBIKHOBEHHBIE M JICCSITHYHBIE JPOOH, TPOIEHTHI,
OeckoHeuHble Tepuoaudeckue apoou. Ilpumenenwe npoOel W MPOLEHTOB JUIS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACIIEH 3HAHUM U PEabHOMN KU3HHU.

JlelicTBuTeNbHBIE 4Kcia. PanuMoHanbHBIE W UPPAUHUOHAIBHBIE  YHCIA.
ApudmMernueckre  omepalud ¢ JeHCTBUTEIBHBIMM  uYuciIaMu.  MoJylb
JEHCTBUTEIBLHOTO YHUCJIa M €ro cBoicTBa. [Ipubnvk€HHBIE BBIUMCICHUS, MPaBUIIA
OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1eabIM noka3areiieM. bunom Herotona. Mcionb30BaHue TOAX0AAIIEN
dbopMbl 3amucH  JIEUCTBUTENBHBIX YWCEN JUISI PEIICHHS NPaKTUYeCKUX 3aj1ad U
MPEJICTABICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HaTypadbHON CTETICHU U €T0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM IMOKA3aTEJIEM.

Jlorapudm umcma. CsoiictBa norapudma. JlecaTnunbie W HaTypajdbHBIC
J0Tapu(MBI.

CuHyC, KOCMHYC, TaHT€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U APKTAHT€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxiecTBa M TOXKIECTBEHHbIE MPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHUS.
PaBHOCWIIBHBIE ypaBHEHHS] W YpaBHEHHsS-CIEICTBUA. HepaBeHCTBO, pemieHue
HEPABEHCTBA.

OcHOBHBIE METOJBI PEUICHUs IENbIX U APOOHO-pAIMOHAIBHBIX YpPaBHEHUN U
HEpPAaBEHCTB. MHOrOWIEHbl OT OJHOM NEepeMEeHHOW. JlelieHne MHOTro4YJieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorounensl ¢ neiasiMu KO3(pGUIMEeHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonansabie ypaBHeHUs. OCHOBHBIE METObI PELICHUS MPPALHOHATBHBIX
YPAaBHEHHUM.

ITokazarenbHble ypaBHEHUsA. (OCHOBHBIE METOABl PEIMICHUS IOKa3aTEIbHBIX
YPaBHEHHU.

[IpeoOpazoBanue BeIpaKEHHM, CONEPIKALIUX JTOTapU(PMBI.

Jlorapudmuyeckue ypaBaeHusi. OCHOBHBIE METO/IbI pEIICHUS JIOTapUPMUIECKUX
YPaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKECHUH. PereHne TpuroHoMeTpui4eCcKux ypaBHEHHUM.

Pemenne cucreM JMHEHHBIX YypaBHEHHM. Marpuiia CHCTEMbI JIMHEWMHBIX
ypaBHeHUN. OnpeaenuTesib MaTpULbl 2X2, €ro TEOMETPUUECKUN CMBICT U CBOMCTBA,



BBIYMCJIEHUE €r0 3HAYCHHUs, NPUMEHEHHUE OIPENECIUTENS [JIs PEIICHUS CUCTEMBbI
JIMHENHBIX YpaBHEHUN. Penenre npukiiaIHbIX 3a/1a4 C IOMOIIBI0 CHCTEMBI JIMHEUHBIX
ypaBHeHUU. HccimenoBaHWe TIOCTPOCHHOW MOAEIM C IIOMOIIBIO MaTpull U
OTIPEICIIUTETICH.

[TocTtpoeHne MaTEeMAaTUYECKUX MOJENEH PEaTbHOW CHTyallud C TOMOIIBIO
YpPaBHEHUH W HEpPaBeHCTB. l[IpumMeHEHME ypaBHEHUHM U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3314 U 33/1a4 U3 Pa3IMYHBIX 00JacTel HAYKH U peabHOM KU3HU.

DYyHKIUHN U TPaPUKU

Oynkuusa, cnocoObl 3amaHus (yHkuuu. B3aumHO oOpaTtHBIE (QYHKIUU.
Kommnozunust ¢yukuui. [padux dyHkumum. DnaemeHTapHble NpeoOpa3OBaHUS
rpadukoB GyHKIUH.

OOnacte omnpeneneHuss U MHOXKECTBO 3HaueHWi ¢GyHkumd. Hymum ¢QyHKOMU.
[TpomexxyTku 3HaKomocTostHCTBA. UETHbIe M HeuéTHble (pyHkumu. [lepromuveckue
byakuuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosbliee 1 HauMeHbllee 3HaueHUs (PYHKIIMU Ha TPOMEKYTKE.

Jluneitnasi, KBajgpatuyHas W JIpOOHO-TMHEWHas QyHKOUH. ODJIEeMEHTapHOE
UCCIJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

CreneHHasi pyHKIUSI ¢ HATypaJbHbIM M IeJbIM NoKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0 CTENEeHN KaK (PyHKIMH 0OpaTHOW CTETICHHU C
HaTypaJIbHbIM MOKA3aTEJIEM.

[lokazatenbHass u Jjorapupmuyeckas QYHKIMU, MX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpapukoB GyHKIUN Ul pELIEHUs] YPABHEHHI.

TpuroHomerpuueckass  OKPYKHOCTb,  OIPEACICHUE  TPUTOHOMETPUYECKUX
(GyHKIIUH YUCIOBOTO apryMEHTa.

@OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCax M sABJICHUAX. ['paduku
pEATBHBIX 3aBUCUMOCTEM.

Hauasa MaTeMaTH4eCKOr0 aHAJIM3a

ITocaenoBaTeabHOCTH, CHOCOOBI 3aJaHUsA  ITOCJEIOBaTeNbHOCTEH. MeTtosn
MaTeMAaTU4eCKOM MHAYKIMH. MOHOTOHHBIE U OTPaHUYEHHBIE ITOCIEA0BATEILHOCTH.
HcToprss BO3HMKHOBEHMSI MAaTEeMaTHYECKOTO aHaIM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernyeckass U reoMeTpuueckas Nporpeccud. becKOHeuHO YyObIBaroIast
reoMmerpuyeckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLEH TeOMETPUUECKON
nporpeccud. JIMHEWHBIN U SKCHOHEHIUAIBHBIN pocT. Yucino e. opMyra CIOKHBIX
pOLEHTOB. VIcoIb30BaHNE TPOTPECCHH JISI PELIEHUS PEAIBHBIX 3a]1a4 IPUKIIAHOTO
Xapakrepa.

HenpepoiBHbie GhyHKIIMN U X cBOMCTBA. ToukM pa3pbiBa. ACUMIITOTHI IPa(pUKOB
¢bynkuui. CoiicTBa (PYHKIMII HENpPEpBhIBHBIX HA OTpe3ke. MeToa WHTEpBAJIOB IS
pelieHusi HepaBeHCTB. [IpruMeHeHre CBOWCTB HENPEPBhIBHBIX (DYHKUMN ISl pelIeHUs
3a/1ad.

[lepBass u BTOpas mpousBoAHbIe QyHKIUU. OnpeneneHre, reOMETPUUECKUN U
(Gu3HYECKUil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIMH.



[IpousBoaHbIe neMeHTapHbIX QYyHKIUH. [Ipon3BoaHAsT CyMMBI, TPOU3BEACHUS,
YaCTHOTO W KOMITO3UITNH (PyHKITHH.

MHoO:KeCcTBa U JIOTHKA

MHO0K€eCTBO, ONepalvy HaJl MHOXKECTBAMH U UX CBOMCTBA. J(narpammel Diinepa—
Benna. [IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO anmnapara Juisi ONMCaHUs PEaTbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEIMETOB.

OnpeneneHue, Teopema, CBOWCTBO MaTeMaTHYeCKOro oOOBEKTa, CJEJCTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KIJACC

Yuciia u BBIYMCICHUS

HarypaneHbie n nensle uyncna. [IpuMeHeHHE NPHU3HAKOB JAEIMMOCTH LIEJIBIX
quces, HanooapIui oomuit nenutens (nanee — HOJl) u HanmeHblee 001iee KpaTHOE
(manee — HOK), octatkoB 1o Moayito, anropurma EBkiuja s peuieHus 3ajgad B
LENbIX YACIIAX.

KommuiekcHble uncia. Anredpandeckasl 1 TPUTOHOMETpUUECKast (pOopMbl 3aIIUCH
KOMIUJIEKCHOTO yucia. ApudmeThueckue omepanuu ¢ KOMIUIEKCHBIMU YHCIIAMHU.
N300paxeHne KOMILUIEKCHBIX YUCE Ha KOOPJMHATHOU T1ockocTu. @opmyrna Myaspa.
KopHu n-oil cTeneHM M3 KOMIUIEKCHOTO 4Mcia. IIpuMeHEeHnEe KOMIUIEKCHBIX YHUCEN
JUIsl petieHust (GU3NYEeCKUX U TeOMETPUUYECKHUX 3a/1ay.

YpaBHeHHs U HEpaBeHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI U
CUCTEMBI-CIEACTBUSA. PABHOCHUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH  TPUTOHOMETPUYECKHX  YPAaBHEHUH c IIOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS TOKA3aTEIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIIEHUS CHUCTEM M COBOKYNHOCTEH pPallMOHAIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEeIbHBIX U JIOTapU(PMUUECKUX YPABHEHHI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMu.

[IpuMeHneHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a]a4 U 337a4 U3 Pa3IMUHbIX O0JIacTell HAyKW U peaIbHOM KU3HHU, UHTEpIpeTalus
IIOJIyYECHHBIX PE3YyJIbTaTOB.

DYyHKIUH U TPaPUKU

I'paduk xommozunmu QyHkumidi. ['eomerpuueckue oOpa3pl ypaBHEHHH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpruyeckue PyHKIMH, UX CBOMCTBA U TpadUKH.

I'padmyeckne MeTOapl pelIeHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMHu.



Ucnons3oBanue rtpadukoB GYyHKIUN [ HUCCIAETOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOPbIE€ BO3HUKAIOT IpPHU PEIICHUM 3a/1ad W3 APYTUX Y4eOHBIX
MIPEIMETOB U PEAIbHOMN KU3HU.

Havaja MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne npoU3BOAHONW K MCCIEAOBAaHUIO (PYHKIMIA HAa MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxienne HanOONbIIer0o U HAUMEHBIIIETO 3HAYCHUN HETPEPHIBHOU
(GyHKIIMU Ha OTpE3KeE.

[IpumMeneHne mPOM3BOMHOM JUISI HAXOXKJICHHS HAWIy4dlIero peleHHus B
MPUKJIAJHBIX 3aJa4aX, I ONPEAEICHHS CKOPOCTU U YCKOPEHUS MPOLIECCA, 38 IaHHOTO
dbopmyIioi uiu rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. llepBooOpasHbie
arieMeHTapHbIX PpyHKumid. [IpaBuna HaX0XKAeHUsI TEPBOOOPA3HBIX.

HNuterpan. I'eomerpuuecknii CMbICI MHTErpajia. BelunciieHUE ONpeAenaéHHOro
uHTerpaia no gpopmyne Hetotona-Jleitouuiia.

[IpumeneHue uHTerpana Ajig HaX0XKASHUS MIoNaaei II0oCKUX GUryp u 00bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsr  pemennit  muddepeHManbHBIX  yYpaBHeHUN. MartemaTtudeckoe
MOJIETTMPOBAHKE PEATbHBIX MPOILIECCOB C MOMOIIbIO AU (epeHINaATbHBIX YPAaBHEHUIA.



IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A>»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpakaaHcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON IMO3HUIIMK OOYUYarOIIErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MaTEeMaTHYECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI  PA3JIMUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYp
IpaXKJaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCHI M IPYTO€), YMEHHE B3aUMOICHCTBOBATH C
COIMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIIUSIMHU U Ha3HAYCHUEM;

2) MATPUOTHYECKOTO BOCIIUTAHNS

c(hOpPMHPOBAHHOCTh POCCHMCKOW TPaXTAHCKOW HWIACHTUYHOCTH, YBKCHHS K
MPONUIOMY M HACTOSIIIEMY POCCHUUCKOW MATEMAaTUKH, IEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUKMCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JPYrMX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

OCO3HaHHUE JIyXOBHBIX LEHHOCTEH POCCUHCKOrO HapoJa, CPOPMHUPOBAHHOCTb
HPAaBCTBEHHOTO CO3HAHUS, STUYECKOrO MOBEJECHHUS, CBS3aHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUM HAYKU M JIEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B OCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3CTeTHYEeCKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas DJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3ajay, PEeLICHUN, pacCyXICHUIH, BOCIPUUMUYUBOCTh K
MaTEeMAaTHYECKUM aCIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nIeCKOro BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb YMEHHS NMPUMEHSITh MaTeMaTUUECKUEe 3HAHUS B MHTEpecax
3I0pOBOT0 U 0€30macHoro obpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COAIAHCHPOBAHHBIA PEXUM 3aHATHH W OTIbIXa,
peryispHas (Qusznueckas aKTHUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE IIPHU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN ACATEIbHOCTBIO;

6) TpPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH TPYJO0JII00UsI, MHTEPEC K Pa3IuIHbIM
chepam mnpodeccuoHANbHOM JESTENbHOCTH, CBSA3aHHBIM C MaTEeMaTUKOW H €€
MPWIOKEHUSIMA, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccnu u
peaIn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKECHUU BCEH KU3HH,



TOTOBHOCTbH K aKTHBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a]]a4 MaTEeMaTHYECKON
HaIpPaBJIECHHOCTH;
7) 3KO0JOTHYeCKOT0 BOCTIMTAHUS:
chOPMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJbTYpbl, TOHUMAHUE  BIIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOMN
Cpelibl, 0CO3HAHUE TJIO0ATBPHOTO XapaKTepa dKOJIOTHUECKUX MPo0IeM, OpUEHTAITUS Ha
NPUMEHEHUE MaTeMaTUUYECKUX 3HAaHUN JUIS PEIICHUS 3a/1a4 B 00JIaCTU OKpYXKarolen
Cpelbl, IUIAHUPOBAHWE TMOCTYNKOB M OLEHKU WX BO3MOXHBIX TOCJIECACTBAM ISt
OKPY>KaroIleH Cpebl;
8) eHHOCTH HAYYHOI'O MO3HAHMS:
c(hOpMUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHMMAaHWE MATEeMaTUYECKOM
HAyKU Kak cdepbl YEIOBEUECKON JIEATEILHOCTH, STANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUISL Pa3BUTHUS LIMBWIM3AIIMU, OBJIAJCHUE S3bIKOM MAaTEMaTUKH U MaTeMaTUYECKOU
KYJbTYpPOH KaK CpPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO U
VICCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTebHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aeicTBus:

BBISIBJISIT M XapaKTEpU30BaThb CYUIECTBEHHbIE IPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, OHATHH, OTHOIIEHUN MEXAy MOHATUAMHU, (OPMYIUPOBATH ONpPEACICHUS
NOHATUMN, YCTaHABIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAcCU(UKALUK, OCHOBAHUSA IS
00001IEHUs U CPAaBHEHUS, KPUTEPUU IIPOBOJUMOTO aHAIHN3;

BOCIIPHUHHUMATb, dbopMynupoBaTh U npeoOpa3oBbIBaTh CYKIEHUS:
YTBEpAUTENbHbIE U OTPULIATENIbHBIE, €IUHUYHBIC, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOJCHHUSIX M YTBEPXKICHHUSAX, MpeAsaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEY N,

JIeJIaTh  BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUE€HUI, YMO3aKIFOUECHH 110 aHAJIOTUU;

IPOBOJUTH CaMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(mpsiMble W OT MPOTHUBHOIO), BBHICTPAWBaTh apryMEHTAlUIO, IPUBOAUTH IIPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUS U BBIBO/IbI;

BBIOMpATh CrIoco0 perieHus: yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BEIOupaTh Hanbosee MoAXOAAIUI ¢ yUETOM CaMOCTOSITEIbHO BbIJIETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eMCTBUSA:

UCIIOJIB30BaTh BONPOCHI KaK HMCCIEIOBATEIIbCKUN WHCTPYMEHT IIO3HAHUS,
(opMyIupOBaTh BONPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABINBATh



UCKOMOE U JaHHO€, (OpMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO IO3UIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITENTbHO (POpPMYIHpPOBaTH OOOOIIEHHUS M BBIBOJBI IO pe3yjbTaTam
MPOBEIEHHOTO HAOIIOACHM S, KCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX
pe3yJabTaToOB, BHIBOJIOB U 0000IICHMII;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE MpPOLECCa, a TaKXKe BbIJABUIATh
MPEANOI0KEHUS O €r0 PA3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISIBJIATh A€PUIUTH MHPOPMALIMM, JAHHBIX, HEOOXOOUMBIX IJi1 OTBETa Ha
BOIIPOC U JJIs PELICHUS 3a]a4H;

BbIOMpATh MH(OOPMAIMIO W3 MCTOYHUKOB PA3IMYHBIX TUIOB, aHAJIM3UPOBATDH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3IUYHBIX BHJIOB U (popM
IIPE/ICTABIICHNUS;

CTPYKTYpPUpPOBaTh HHGPOpPMAILIUIO, TPEACTABIATh €€ B pas3auyHbIX (opmax,
WTIOCTPUPOBATh Tpaduyuecky;

OLIEHMBATh HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOSITETLHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUs

Oo0menne:

BOCIIPHHHMATh ¥ (OPMYIIMPOBATH CYKJECHHUS B COOTBETCTBUU C YCIOBUSMH U
HeasIMU OOUIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U
ININCHbMECHHBIX TEKCTAaX, AaBaTh ITIOSICHCHUA 110 XOI[y peuICHUA 3aa41, KOMMCHTHPOBATDb
TIOJIYYCHHBIN PE3yJIbTaT;

B X0Jic OOCYXJIEHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI,
HpO6JIeMBI, pemaeMoﬁ 3aJa4H, BbBICKA3bIBATh NJCH, HALICJIICHHBIC HA IIOMCK pCIHCHI/IH,
COIIOCTAaBJIAATL CBOM CYXKICHHUA C CYXIACHHAMHU JAPYIrHX YYAaCTHHKOB OMUAJIOrQa,
0OHApYKUBATh PA3IMYHEC M CXOJICTBO ITO3UIINH, B KOPPEKTHOH hopme popmymnpoBaTh
pa3HOTJIaCHsI, CBOW BO3PAKCHUS;

NpCaACTaBJIATb PE3YJIbTAThl PCIONCHHUA 3aJa4H, SKCIICPHUMCHTA, HCCIICAOBAHUA,
IIPOCKTa, CAMOCTOSITEIBHO BBIOMpaTh (OopMaT BBICTYILICHUS C YYETOM 3ajad
MIPE3EHTAIlMN U 0OCOOCHHOCTEH ayIUTOPHUH.

PeryasitTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanus:

COCTaBJISITh IUUIAH, aJITOPUTM PEIICHUSI 3aJayd, BbIOMpATh CIOCOO pEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJIEKT:



BJIa/ICTh HaBBIKAMU TI03HABATEIBLHON pEeIICKCUN KaK OCO3HAHMS COBEPIIAEMbIX
JEHUCTBUH W MBICIUTEIBHBIX MPOIECCOB, WX pE3yIbTaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKU, CAMOKOHTPOJISI TMpoIlecca M pe3ysibTata PEHIeHUs MaTeMaTU4ecKOon
3aJ1a4H;

NPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUU 3aadH,
BHOCUTH KOPPEKTHBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, NAHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUEC PE3yNbTaTa LEIU U YCIOBUSAM, OOBSICHITh MPUYUHBI
JOCTIKCHUS WIIA HEIOCTIDKCHHS PE3yJbTaTOB JCATEIHHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYyATBHOU
paboTHI MIPU pelIeHUN y9eOHBIX 3a/1a4, TPUHUMATh 11€JTb COBMECTHOMN JIESITEIbHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOH palbOThI, pachpeneisTh BHIbI padoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOLECC W pe3ysbTar paboThl, 0000HIATH MHEHHS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TIPyNmoBbIX (popmax paboTel (0OCyXkaeHUsS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBD» U MHBIC), BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPIAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIAa/Ia B
OO TPOJIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOCHCTBUS.

HPEIMETHBIE PE3YJIbTATDI

10 xaacce

Yucjia 1 BBIYUCJTCHUSA

e (CBOOOIHO oOmepupoBaTh MNOHATHSAMHU: paAlMOHAIBHOE YMCIO, OECKOHEUHas
nepuoAgnydeckKasl JpoOb, MPOLEHTHI; HUPPAUUMOHAIBHOE YHCIO; MHOMKECTBA
pPalMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEI; MOAYJIb IEHCTBUTEIBHOIO YHCIIA.

o [IpumMeHATH IPOOU M IPOLEHTHI [T PELICHUS MPUKIIAIHBIX 3a/1a4 U3 PA3IUYHBIX
OTpaciiel 3HaHUHM U pEaJIbHOMU KU3HMU.

e [lpumeHsaTh NpUOIMKEHHBIE BBIYMCIICHUSI, IPABUIA OKPYTJIEHUS, IPUKUIKY U
OILICHKY p€3yJIbTaTa BEIYMCICHUM.

e (CB0OOOJHO oOmEepUpOBaTh TMOHSATHEM: CTENEHb C LEJIbIM I[0Ka3aTeseM;
UCIIOJIb30BaTh MOAXONAINIYI0 (OpMYy 3amucu JACHUCTBUTENBHBIX YHUCEN s
pelIeHns PAKTUYECKHUX 3a7a4 U MPEICTABICHUS JaHHBIX.

e (CBOOOAHO OMEPUPOBATH MOHATHEM: APUPMETUUYECKUN KOPEHb HATypalbHOU
CTEIICHH.

e (CB00OJHO ONMEpPUPOBATH NOHATUEM: CTENEHb C PAllMOHATIbHBIM MTOKA3aTEIIEM.

e (CB0OODHO omepupoBaThb MNOHATUAMM: JOorapum uucia; IECITUYHBIE WU
HaTypaibHbIE JTOTapU(MBI.



CB0OOOHO ONEpUpOBATH IMOHATUSIMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTA.

OnepupoBaTh NOHATUSMM: APKCUHYC, apPKKOCHHYC M ApKTAHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA

CB0OOOHO oOmnepupoBaTh MOHATHSMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE  YpPABHEHUS W  yYPABHECHUA-CICACTBUS;  PABHOCHUIIbHBIE
HEpPABEHCTBA.

[IpuMeHsITh pa3inUYHbIE METOJbl PEHICHUS PalMOHAJIBHBIX U  JIPOOHO-
pallMOHAIBHBIX YPAaBHEHHI; MPUMEHSTh METOJI WHTEPBAJIOB ISl PELICHUS
HEPABEHCTB.

CBOOOMHO oOMEpUPOBATH TMOHATHUSIMHU: MHOTOWICH OT OJIHOM TEepEeMEHHOM;
MHOTOWIEH C IeJbIMU KO3 (UIIMEHTaMH, KOPHH MHOTOYJICHA; MPUMEHSThH
JIEJIEHNE MHOTOWJIEHAa HAa MHOTOWIEH C OCTAaTKOM, Teopemy be3y u Teopemy
Buera niisa pemenus 3anay.

CB00OHO OTIEPUPOBATH MOHATUSIMHE: CHCTEMAa TUHEHHBIX YPABHCHHM, MaTPHIIA,
ONPENETUTENb MaTPULBI 2 X 2 U €ro T€OMETPUYECKUI CMBICH; HCIIOIb30BaTh
CBOWCTBA OMNpEAEIUTENsT 2 X 2 ISl BBIYUCJIEHUS] €r0 3HAYCHUS, MPUMEHSTH
ONPEACIUTENN ISl PEIICHUSI CUCTEMBI JINHEMHBIX YPaBHEHUM; MOAEINPOBATH
peaJibHbIE CUTYALIMU C IOMOUIBIO CUCTEMBI JINHEMHBIX YPABHEHUM, UCCIIE0BATh
IIOCTPOEHHBIE ~ MOAEJM C  I[IOMOIIBIO  MATpULl M  ONPENEIUTEIEH,
MHTEPHPETUPOBATH MOTYYCHHBINA PE3YyIIbTAaT.

Hcnonp3oBaTh CBOMCTBA JEHCTBHM € KOpPHAMH JUIsi MpeoOpa3oBaHUs
BBIPKECHU .

BrInonHSTh peoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COACPKAIINX CTEIEHU C
palMOHAJIbHBIM I10KA3aTEJIEM.

Hcnonb30BaTh CBOMCTBA JIOrapuPMOB AJisl TpeoOpa30BaHUs JJOTapU(PMHUUECKIX
BBIPAKCHUMU.

CB0OOO/HO OMEpPHPOBATH TMOHATUSIMH: HpPpPAIMOHANIbHBIC, TOKa3aTelIbHbIE U
JorapuMUYECKUE YpaBHEHUS; HAXOAUTb MX PEHIEHUS C TOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/I0B WA OCYIIECTBIISSA IPOBEPKY KOPHEM.

[IpuMeHsTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI I TTPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHUM.

CB0OOO/MHO oOmepupoBaTh TOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE;
INPUMEHSITh HE0OXOoauMble (OpMyNbl JJIS  PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHM.

MopenupoBath pealibHbIE CHUTyalldd Ha S3bIKE€ anreOphl, COCTaBISATh
BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA II0 YCIOBHUIO 3aJlayd, HCCIEA0BAaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAaHUEM allapaTa ajreopsbl.



DyHKUMM U rpaPuKHu

CB0OOOIHO OIEpUpPOBaATh MOHATUSIMH: (PYHKLHSA, CIOCOOBI 3aJaHus (PYHKIUU;
B3aMMHO OOpaTHbie (YHKIMH, KoMIo3umus GyHKIUH; Tpaduk ¢GyHKIUY;
BBITIOJIHATD JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKkoB (PyHKIIHIA.

CB0OOOIHO OIEepupoOBaTh MOHATUAMU: O0JIACTH ONpPENETICHUS U MHOXKECTBO
3HaYeHUH PyHKUIWHU, HYIH (PYHKIIMH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.
CB0OOIHO oOmepupoBaTh TNOHATUAMU: YETHBIE M HEYETHBIE (PYHKIIHH,
nepuoaudeckrue QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBbI
U MUHUMYMBI (QYHKIIMW, HauOoOJbIllee U HaUMEHbIIIEe 3HAUCHHE (YHKIMH Ha
IPOMEKYTKE.

CB0OOIHO OmEepUpPOBaTh MOHATHSAMH: CTENEHHas (PYHKUHUS C HATypalbHBIM H
1eJIbIM ToKa3areseM, Tpaduk cTerneHHON (PyHKIHUU C HATYpPaJIbHBIM U IEIbIM
nokasaresieM; rpaduk KOpHs N-oi cTeneHu Kak (PyHKIIMU 0OpaTHOM CTENEHU ¢
HATYpaJbHBIM ITOKa3aTeJIeM.

OnepupoBaTh TOHATUAMHU: JMHEWHAs, KBaJpaTUyHas M JIpOOHO-TMHEHHAS
(GYHKIMM; BBINOJIHATH 3JEMEHTApHOE MCCIEJOBAHME U IOCTPOCHHE UX
rpaduKoB.

CB0OOIHO oOmepupoBaTh MOHITHSAMH: TOKa3zaTelnbHas W Jorapudmuueckas
GyHKITMU, WX CBOMCTBA U rpaduKu; UCIOIb30BaTh UX rpadUKH I PEIICHUS
YpPaBHEHUH.

CBOOOHO OMEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oTpe/ieTIeHNe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa.
Ucnonw3oBath rpadukd QyHKUMM Ui HUCCIENOBAHUS TMPOLECCOB U
3aBHCHMOCTEH IIPU PELICHUH 3a]a4 U3 IPYTUX yUYEOHBIX IPEIMETOB U pealbHON
’KU3HU; BbIpaxaTh GOpMYyJIaMH 3aBUCHUMOCTH MEXy BETMUYMHAMMU.

Hauaja maTeMaTH4eCcKOro aHajmu3a

CB0OOIHO oOmepUpOBaTh MOHATHUSAMHU: apU(pMETHUECKass M TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBaloIIas TeOMETpUYecKass IMpPOTPecCHs;
JMHENHBIN U SKCIIOHEHIUAIBHBIN POCT, (hOopMyia CIOKHBIX MPOIEHTOB; UMEThH
IpecTaBiIeHUE O KOHCTAHTE €.

Hcnonp30BaTh MOPOTPECCHH JUISI PEIICHUS pPEalbHBIX 3a]a4 MPHUKIAJIHOTO
XapakTepa.

CB00O/IHO OTMEepUpPOBaTh MOHITHIMU: MOCJIEI0BATEIHLHOCTD, CIIOCOOBI 3aaHuUs
MOCIIEI0BATEIPHOCTEH, MOHOTOHHBIE M OTPaHWYCHHBIE TOCIIEI0BATEIILHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTUYECKOTO aHalu3a Kak aHalu3a
OECKOHEYHO MaJIbIX.

CB00OIHO ONIEPUPOBATH MOHATUSAMU: HEMIPEPHIBHBIC (PYHKITMHU; TOYKH pa3pbiBa
rpaduka GyHKIHUN; ACUMIOTOTHI rpaduka QyHKIUH.

CB0oOOHO omepupoBaTh MOHATHEM: (YHKIHWSA, HEMpEpbIBHAS Ha OTPE3KE,;
MPUMEHSITH CBONCTBA HEMPEPHIBHBIX (PDYHKITUH JJI PEIICHUS 3a71a4.

CB00OOTHO OTIEpUPOBATH MOHSATUSMU: TIEPBasi U BTOPAst MPOU3BOAHBIC (DYHKIIUH,
KacaTenbHas K Tpaguky QyHKIUH.



BbI4uCasTh MPOU3BOAHBIE CYMMBbI, MPOU3BEJCHUS, YACTHOTO U KOMIIO3UILIMHU
JIBYX (DYHKIIMI; 3HATh TPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIUM.

Hcnonp3oBaTh reoMeTpuyeckuil U (PU3UYECKUN CMBICI MPOU3BOAHOM Jyist
pelIeHus 3a1a4.

MHuoxecTBA U JIOTHKA

CBOOOHO  omepupoBaTh  MOHSATUSMHU:  MHOXKECTBO,  ONEpaluyd  Hal
MHO>KECTBaMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJis OMMMCAHUS PEeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUY 3a71a4 U3 APYTUX yUISOHBIX IPEIMETOB.
CBOOOTHO oOmEpUpOBaTh MOHATHSAMHU: ONpENCICHUE, TeopeMma, YpaBHCHHUC-
CIIEJICTBME,  CBOWCTBO  MaTeMaTUYECKOTO  OOBEKTa,  J0Ka3aTelbCTBO,
PaBHOCWIIbHBIC YPAaBHCHUS U HEPABEHCTBA.

11 kaace

Yuciaa 1 BbIYMCIEHUS

CB000IHO OnepupOBaTh MOHATUSMU: HaTypaJIbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPAJIbHBIX M LEJBIX YMCEJ; MCIIOJIB30BATh IPU3HAKU ACIMMOCTH LEJBIX
yucen, HO/[ u HOK HaTypanpHBIX 4uncen I pemieHus 3aaad, NPUMEHSTh
anroput™ EBknnpa.

CB0OOIHO oOmEepupoBaTh TMOHATHEM OCTAaTka MO0 MOIYNIO; 3alHChIBaTh
HATypaJIbHbIC YUCJIA B PA3JIMYHBIX NO3ULIMOHHBIX CHCTEMAaxX CUHUCIICHUS.
CB0OOHO oONEepupoBaTh MNOHATHUAMU: KOMIUIEKCHOE 4YHCIO U MHOXECTBO
KOMITJIEKCHBIX YUCEN; MPEACTABISITh KOMIUIEKCHBIE YHCIIa B aJIreOpanyeckoi u
TPUTOHOMETPUUYECKON (POpMe, BBHITTOMHATH apu(METHUECKHIE ONEepalii ¢ HUMHU
¥ 1300pakaTh Ha KOOPAMHATHON IIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA

CBOOOIHO OMNEpUPOBaTh MOHATHUSIMH: HPpPALMOHAJIbHBIE, IMOKA3aTEJbHbIE H
jJorapu(MUYECKUe HEpPaBEHCTBA; HAXOIUTh HX PEIIeHUs C TOMOUIbIO
PaBHOCHJIBHBIX MIEPEXOO0B.

OcyiecTBisiTh  OTOOP KOpHEW TMpU pEHIeHUH TPUTOHOMETPUYECKOTO
YPaBHEHUS.

CBOOOHO oOMEpUpPOBaTH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO;
OPUMEHATh HEoOXOoAuMble (OpPMYJbl JUIsl PEIHIEHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB0OOOIHO omepupoBaTh MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB; PAaBHOCWIBHBIE CHCTEMBI W CHCTEMBI-CIECICTBUS; HAXOIUTH
pELIEHUsT CUCTEMBI M COBOKYIIHOCTEM PALMOHAIBHBIX, HPPaLMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(pMUUYECKUX YPABHEHUI U HEPABEHCTB.



Pemarp pannoHasibHbIe, HppallMOHAIIbHBIE, TIOKAa3aTeIbHBIE, JIOTapu(PMUIECKUE
U TPUTOHOMETPUYECKHE YPAaBHEHWS M HEPABEHCTBA, COACPIKAIIME MOAYIH U
[apaMeTphl.

[TpumeHATh rpaduueckue METOAbI AJIs pElIeHUs YpaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3aJ1a4 C IapaMeTpaMu.

MopenupoBarh pealibHble CHUTyalldd Ha s3bIKe anreOpbl, COCTaBIATH
BBIPAXXEHNUsI, YPABHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHIO 3aJ1a4H,
UCCIIEIOBATh IMMOCTPOCHHBIE MOJENIM C MCIOJIb30BAaHUEM arapara aireopsl,
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTar.

DOyHKUUM U rTpaPuKu

Crpoutpb rTpaduku KOMIO3MIMHK (YHKIUK C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS M CBOWCTB KOMITO3HITUH JBYX (DYHKIIHHA.

CTpouTh reoMeTpUUYECKHe 00pa3bl YpaBHEHU U HEPABEHCTB Ha KOOPJAMHATHON
MJIOCKOCTH.

CB00OTHO OTIEPUPOBATH MOHATUSAMH: TPA(DUKH TPUTOHOMETPUUECKUX (PYHKITUH.
[TpumensaTs QYHKIUU JUIsI MOJEIHMPOBAHUS M UCCIENOBAaHUA PEATbHBIX
TIPOIIECCOB.

Hauyajga MmaTteMaTH4eCKOro aHajam3a

Hcnonp30BaTh MPOU3BOAHYIO AJISl HCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTD U
KCTPEMYMBL.

HaxonuTte HanOoublliee U HAMMEHbIIIEe 3HAYEHUs (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE.

Hcnonb30BaTh MPOU3BOAHYIO JUIS HAXOXACHHS HAWIY4ylIero pEIICHHUs B
NPUKIAJAHBIX, B TOM YHCIIE COLMAJIbHO-3KOHOMHYECKMX, 3ajadax, s
OTIPEJICJICHHs] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOTO (OpMYJION WU
rpaduxom.

CBOOOIHO  oOmepupoBaTh MOHATUSMHU: IEepBOOOpa3Has, OMNpPENEAEHHBIN
WHTETPajl; HAXOJIUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKIIUNA U BBIYUCISATH
uHTerpan no popmyne Herotona—JleiiOnuna.

HaxoauTe miomaau miockux Gpuryp u o0bEMBI TEJ € TOMOILBIO HHTETpaa.
NMeTp mpeacTaBieHHE O MaTEMaTHYECKOM MOJEIMPOBAHUU Ha NpHUMEpE
coctaBiieHus MU PepeHITMaTbHBIX YPaBHEHU.

Pewate npukiagHele 3aJaud, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOIO H
bu3nueckoro xapakrepa, CpeJICTBaMU MaTEMAaTUYECKOr0 aHAJN3a.



TemaTn4yeckoe MJIAHMPOBAHKE

10 KJIACC

KoaunuyecTBo 4yacoB

N HaumeHnoBaHue pa3iesioB U TeM MPOrpaMMblI JUCKTPOHHBIE (HPPOBHiIC)
n/m Beero Kontposbupie | IpakTHieckue | ggpasoparenbHbie pecypebl
padoTbI padoTbI
1 MHOXeCTBO JICHCTBUTEIIBHBIX YHcell. MHOTOUJICHBL. 30 1 bubmuoreka [{OK
PanyoHanbHble ypaBHEHHs M HepaBeHCTBA. CUCTEMBI https://m.edsoo.ru/f2a0ce32
JIMHEMHBIX YpaBHEHUHN
2 | ®ynknun u rpaduxu. CreneHHas QyHKIUS C [EIBIM 15 1 bubmuoreka [{OK
[oKa3arejieM https://m.edsoo.ru/7f414736
3 | Apudmernyeckuit KOpeHb N-0il CTETIECHHU. 20 1 bubmuoreka [JOK
WppanmonansHble ypaBHEHUS https://m.edsoo.ru/7f4131ce
4 | llokazarenbHast pyHkuus. [lokazarenbHble ypaBHEHUS 12 1 bubmuoreka [JOK
https://m.edsoo.ru/7f4132ce
5 | Jlorapudpmuueckas Gpynkuus. Jlorapupmuueckue 22 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4132ce
6 | TpuroHoMeTpHYECKUE BBIPAKEHNS U YPABHEHUS 28 1 bubmuoreka [IOK
https://m.edsoo.ru/7f4132ce
7 | IlocnenoBaTenbHOCTH U TPOTPECCUM 12 1 bubnuoreka [{OK
https://m.edsoo.ru/7f4132ce
8 | HenpepsiBHbIe pyHKInu. [Ipon3Boanas 25 1 bubmuoreka [JOK
https://m.edsoo.ru/7t4132ce
9 | IloBTOpeHue, 0000IIeHHE, CUCTEMATHU3ALIHsI 3SHAHHH 6 2 bu6muorexa [IOK
https://m.edsoo.ru/7f4132ce
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 10 0




11 KJIACC

Ne Tema ypoka KosnuuecTBo yacoB DyieKTpOHHBbIE (IU(POBDbIE)
n/n o0pa3oBaTeJIbHBIC peCypChl
BCEro KOHTPOJIbHbIE | PAKTHYEeCKHEe
padoThI padoThI
1 Uccnenoanne GyHKINN ¢ TOMOIIBIO TPOU3BOTHOM. 30 1 bubmuoreka [JOK
https://m.edsoo.ru/7f414734
2 | IlepBooOpa3Hast u HHTETpAJ. 20 1 bubmuoreka [{OK
https://m.edsoo.ru/7f41473
3 | I'paduku TpUTOHOMETPUUECKUX ()YyHKIIHHA. 17 1 bubmuoreka [JOK
TpuronomeTpuyeckre HEpaBEHCTBA. https://m.edsoo.ru/7f414734
4 | UppaunoHaibHble, TOKa3aTENbHbBIE U JTOTapU(PMHUUECKIE 24 1 bubmuoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f414734
5 KomruiekcHbie yucna. 10 1 bubmuoreka [IOK
https://m.edsoo.ru/71414734
6 | HarypanbHble U 11e51bI€ YHUCIIA. 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f414734
7 | CucteMbl paMOHAIBHBIX, UPPALHOHATBHBIX 12 bubmuoreka [IOK
MOKA3aTeIbHBIX U JIOTapu(PMUUECKUX YpaBHEHUI. https://m.edsoo.ru/7f414734
8 | 3amaum c mapameTpamH. 16 1 bubmoreka [JOK
https://m.edsoo.ru/71414734
[ToBTOpEHHE, 0000IICHUE, CHCTEMATH3allUsI 3HAHUH. 31 2 bu6muorexa [IOK
https://m.edsoo.ru/7f414734
OBIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME. 136 10 0
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IHOYPOYHOE INIVIAHUPOBAHUE

10 kaace
Ne /i Tema ypoka KonuuectBo
4acoB

1 MHOXeCTBO, OEpALIMK HaJl MHO)KECTBAMH M MX CBOMCTBA. 1

2 Juarpammsl Ditsiepa — Benna. 1

3 [IpuMeHeHre TeOpETUKO-MHOKECTBEHHOIO annapara Jijisl peleHus 3a1ay. 1

4 Pannonansubie yncna. OOBIKHOBEHHBIC U AeCATUYHBIC Jpoou. [TporieHThI. 1
beckoneunsie mepuoauyeckue Apoou.

5 Parnmonanbheie uncina. OOBIKHOBEHHBIE U IECITUYHBIE 1poOH. [IpOreHTHI. 1
beckoneunble epuonyeckue Apoou.

6 [Tpumenenne qpo6eit U MPOIIEHTOB AJIsl peLISHUS] TPUKJIATHBIX 3a/1a4. 1

7 [Ipumenenue 1poOeil M MPOIEHTOB /ISl PEIICHUS] TPUKIAAHBIX 3a/1a4. 1

8 JelicTBuTenbHbIE yKciia. PanmoHabHbIE U UPPALIMOHAJIBHBIE YHCTIA. 1

9 ApudmeTnueckre onepaiyu ¢ IeHCTBUTEILHBIMI YHUCIaAMH. 1

10 Monynp TEeHCTBUTEIBHOIO YKCIIA U €r0 CBOMCTBA. 1

11 Monyib IeHCTBUTEIBHOIO YHCIIA U €TI0 CBOMCTBA 1

12 [TpubnuxEHHBIC BEIYUCICHUS, TpaBUiIa OKpyriieHus. [Ipuknaka u oneHka 1
pe3ylbTrara BEIYMCICHUN.

13 OCHOBHBIE METO/IbI PEIICHUS IENBIX, TPOOHO-PAMOHAIBHBIX YPaBHEHUN U 1
HEPaBEHCTB.

14 OCHOBHBIE METOIbI PEIICHHS TIENTBIX, TPOOHO-PAIIMOHAILHBIX YPaBHCHUH U 1
HEPaBEHCTB.

15 OcHOBHBIE METO/IbI PEIICHHUS LENbIX, JPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U 1
HEPaBEHCTB.

16 OCHOBHBIE METO/IBI PEIICHUS LETBIX, JPOOHO-PALMOHATIBLHBIX YPAaBHEHUN U 1
HEPaBEHCTB.

17 MHorouneHsl 0T OIHOW NEPEMEHHOM. /[eleHrne MHOrowIeHa Ha MHOTOWIEH 1
c ocratkoM. Teopema be3y.

18 MHoro4ieHsl OT OIHOM NepeMeHHOM. JleeHre MHOrouJieHa Ha MHOTOWICH 1
c ocratkoM. Teopema be3y.

19 MHorowieHs! ¢ 1enbiMu Kodddunmentamu. Teopema Buera. 1

20- PelieHre cucTteM JTUHEMHBIX YpaBHEHUH. 1

21 Peuienue cucrem JIMHENHBIX YPaBHEHUMN 1

22 PelieHre cucTeM JMHEMHBIX YpPaBHEHUN 1

23 Marpuna cucTeMsl JIMHENHBIX ypaBHEHUH. Onpenenurens MaTpuLbl 2x2, 1
€ro reOMETPUYECKUI CMBICI M CBOMCTBA. BBIUMCIEHHE €ro 3HAYECHUS.

24 OnpenenuTens MaTpUIIbl 2X2, €ro FEOMETPUUYECKUN CMBICT U CBOMCTBA. 1
Brluucnenue ero 3HaueHusl.

25 OnpenenuTens MaTpUIlbl 2X2, €ro TEOMETPUYECKUM CMBICT M CBOMCTBA. 1
BbluncieHne ero 3HauyeHus.

26 [IpumeHeHne onpeaenuTens JUisl PELIEHUs CUCTEMbI JIMHEWHBIX YPaBHEHHUI. 1

27 Penienne npuKIIaiHbIX 33/1a4 C TOMOIIBI CUCTEMBI JIMHEWHBIX YPABHEHHI 1

28 Pelenue nmpukiagHbIX 3a7a4 ¢ TOMOUIBIO CUCTEMbI JUHEHHBIX YPABHEHUN 1

29 Penienne npuKIaIHbIX 33/1a4 C TOMOILIBI CUCTEMBI JINHEWHBIX YPABHEHUM 1

30 Konumponwvnaa paboma Nel no meme «Payuonanvnvie ypasnenus u 1
Hepagencmea. Cucmempl TUHEUHBIX YPAGHEHUIL)

31 Oynkuust. CnocoOsl 3aaa0us yHkuuu. BzaumMHo obpaTHble QYHKIHH. 1




Kommoswuiust GyHKITUH.

32 Ipadux dynkumu. InemMeHTapHbie IpeodpazoBanus rpadukoB QyHKITUH. |

33 OO6nacTb onpezneneHns 1 MHOXeCTBO 3HaueHui ¢pynkuuu. Hynmu pyHkmm. 1
[TpomekyTKH 3HAKOIOCTOSHCTBA.

34 Ob6nactp onpeaeaeHus 1 MHOKECTBO 3HaYeHU ¢pyHkuuu. Hynmu ¢pyHkium. 1
[TpomMeKyTKH 3HAKOMOCTOSIHCTBA

35 Yérubie u HeuétHble GpyHkun. [lepuognueckue pynkuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKITHH.

36 Uérnble u HeuéTHble pyHKIuU. [lepuonnueckue Gpynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKITUHT

37 MaxkcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbomnbiee 1 HauMeHbIee 1
3HaueHue QYHKIUU Ha IPOMEKYTKE.

38 MaxkcuMyMbl 1 MUHUMYMBI QpyHKIMH. Hanbomnbiee 1 HauMeHblee 1
3HauYeHNe (PYHKIHMU Ha MPOMEKYTKE

39 Jlunelinas u kBagpaTuyHas QyHKIIUU. DJIEMEHTAPHOE UCCIIECOBAHHUE U 1
rpaduku GyHKIUH.

40 JpoGHo-nuHeitHas GyHKIUU. DIeMEHTapHOE UCCIIEJOBAaHUE U TPaPHKH 1
9TUX QYHKIUH

41 Jlunelinas, KBagpaTUyHast U APOOHO-TMHEHHAs QYHKIUU. DIIEMEHTapHOE 1
UCCJIEZIOBaHUE U TpadUKU ATHUX QYHKIMMH.

42 CrerneHb ¢ eJIeIM nokasarenaeM. buaom HeroTona 1

43 Crenens ¢ 1enbiM nokazareneM. bunom HeroToHa 1

44 CrernieHHast GyHKIHS C HATYpAJIbHBIM U T1EJIbIM TTOKa3aTeneM. E€ cBoiicTBa 1
U rpaduk

45 Konmponvnan paboma Ne2 no meme «Cmenennana gpynkyus. Eé 1
ceolicmea u 2paguxy.

46 Apudmernuecknii KOpeHb HATYPaJIbHOM CTENICHH U €T0 CBOWCTBA. 1

47 ApudmMernueckuii KOpeHb HaTypaJIbHOM CTETICHH M €T0 CBOMCTBA |

48 ApudmMeTnuecKkuii KOpeHb HaTypaJIbHOM CTEIICHH M €r0 CBOMCTBA 1

49 [IpeoOpa3oBaHusl YMCIOBBIX BbIPAXKEHUHN, COAECPIKALUX CTENEHU U KOPHHU. 1

50 ITpeoOpa3oBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIUX CTEIICHU U KOPHU 1

51 [IpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUH, COCPIKAIITUX CTENIEHU M KOPHU 1

52 [Ipeobpa3oBaHus YHCIOBBIX BhIPAXKEHUH, COAEPKAIIUX CTEIIEHU U KOPHU |

53 Wppaunonansubie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS 1
VPpaLMOHAIbHBIX YPaBHEHUI.

54 Nppanuonanbhubie ypaBHeHUA. OCHOBHBIE METOIbI PEIIECHUS 1
MPPALMOHAIBHBIX YPABHEHUN

55 Wppaunonanehbie ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHUS 1
UppaLMOHATIBHBIX YpaBHEHUI

56 WppannonaneHele ypaBHeHN. OCHOBHBIE METO/IbI PELICHHUS 1
UPpalMOHATIbHBIX YPABHEHUM

57 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIIEHUH UPPAIMOHATIBHBIX YPABHEHUH. 1

58 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUH UPPALMOHAIbHBIX YPABHEHUN 1

59 PaBHOCHJIbHBIE ITEPEX0/Ibl B PEHICHUH HPPALIMOHAJIBHBIX YPaBHEHUH 1

60 PaBHOCHIIbHBIE ITEPEXO/IbI B PELLICHUH UPPALIMOHATIbHBIX YPaBHEHUN 1

61 CoiicTBa 1 rpaK KOpHS 7-0i CTETIEH! KaK (YHKIIUU OOpaTHOM CTETIeHU 1
C HaTypaJIbHBIM IOKa3aTeseM.

62 CoiicTBa 1 rpaduk KOpHS 1-0i CTENEeHN KaK (YyHKIIUN OOpaTHOH cTeneHn 1
C HaTypaJIbHbIM IOKa3aTeseM.

63 CgoiicTBa 1 rpaduK KOpHsI 71-0i CTETICHH Kak (PyHKIIUKU 0OpaTHOW CTENeHU 1

C HaTypaJIbHBIM MTOKA3aTeJIEM.




64 CgoiicTBa 1 rpaduK KOpHsI 71-0i CTETIEHN Kak (PyHKIIUK 0OpaTHOW CTENeH! 1
C HaTypaJIbHbIM ITOKA3aTEJIEM.
65 Konmponwvnasa paboma Ne3 no meme «Ceoiicmea u zpagpuk KopHsa n-oi 1
cmenenu. Uppayuonanvnsle ypagHeHusn .
66 CreneHb ¢ palmoHaIbHBIM MOKa3aTesieM U €€ CBOICTBA. 1
67 CrerneHp ¢ parmoHAIBHBIM MTOKa3aTesieM U €€ CBOMCTBA 1
68 CreneHp ¢ palMoOHAIbHBIM MOKA3aTeJIeM M €€ CBOMCTBA 1
69 CreneHb ¢ palMoOHAIBHBIM MOKA3aTeNIeM B €€ CBOHMCTBA 1
70 ITokazarenpHas GyHKIMSI, €€ CBOMCTBA U TpaduK. 1
71 [TokazatenbHas GyHKIMS, €€ CBOMCTBA U TpaduK. |
72 Wcnonp3zoBanue rpaduika QyHKIUU AJ1s peLICHUS] YPaBHEHUH. 1
73 Hcnonp3zoBanue rpaduika QyHKINUU I PEICHUs] YPAaBHEHUH. 1
74- [TokazarenbHbie ypaBHeHHsI. OCHOBHBIE METOJIbI PEIICHUSI MTOKA3aTEeIbHBIX 1
YpaBHEHUH
75 [Toka3zarenbHble ypaBHeHHsI. OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEeIbHBIX 1
ypaBHEHU I
76 ITokazarenbHble ypaBHEeHHsI. OCHOBHBIE METOJIBI PEIICHUS MOKa3aTEIbHBIX 1
YpPaBHEHUH
77 Konmponwvnasa paboma Ne4 no meme «llokazamenvnan pynxyus. 1
Ilokazamenvhole ypasnenusy.
78 Jlorapudwm uncna. CoiicTBa jorapudma. 1
79 Jlorapudwm uncna. ColicTBa jorapudma 1
80 Jlorapudwm uncna. CpoiicTBa jorapudma 1
81 JlecsaTuaHble TIorapuQMBbL. 1
82 HarypanbHabie morapudmel. 1
83 [IpeoOpazoBaHue BIPAKESHUN, COACPKAIIUX JIOTAPH (MBI 1
84 [IpeoOpa3zoBaHne BEIPAKECHHM, COACPKAIINX JIOTapr MBI 1
85 [Ipeobpa3oBanue BbIpaXKEHUH, COAEpIKAIIUX JIorapuMbl 1
86 IIpeoOpa3zoBaHKe BRIPAXKCHHH, COIEPKAIIMX JTOrapHi(hMbI 1
87 ITpeoOpa3zoBaHre BRIpAXKEHUM, COIEPIKAIIMX JJorapu (MBI 1
88 Jlorapudmudeckas pyHkiwsi, e€ cBOWCcTBa U rpaduk. 1
89 Jlorapudmuyeckas pyHkuusi, e€ cBolicTBa M rpaguk |
90 Jlorapudmuyeckas pyHkuusi, e€ cBoiicTBa U rpaduk 1
91 Hcnonp3oBanue rpaduka QyHKINUA U PEIICHUS] YPABHCHHIA. 1
92 Hcnonb3oBanue rpaduka GyHKITUU 1)1 pEIICHUsS] ypaBHEHUHT 1
93 Jlorapudmuyeckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHUS 1
norapuMUYECKIX YPaBHEHHUM.
94 Jlorapudmuyeckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(MUYECKUX YpaBHEHUN
95 Jlorapupmuyeckue ypaBHeHUs1. OCHOBHbIE METO/IbI PELLICHUS 1
JorapuMUYECKUX ypaBHEHUN
96 Jlorapudmudeckue ypaBHeHHsE. OCHOBHBIC METO/IbI PEIICHUS 1
JorapuMUYECKUX ypaBHEHUN
97 PaBHOCHIIbHBIC IIEPEXOJIbI B PEIICHUH JIOTapU(DMUIESCKUX YPABHCHHIA. 1
98 PaBHOCHIIBHBIE TTEPEXO/IBI B PEUICHUH JIOTApU()MUIESCKUX YPAaBHEHUH 1
99 Konmponwvnaa paboma Ne5 no meme «/lozapugpmuueckan gpynkuus. 1
Jozapugmuueckue ypasnenusny.
100 CuHyC, KOCMHYC YMCJIOBOr0 apryMEHTa. 1
101 TaHreHC M KOTAHT€HC YHUCIOBOrO apryMEHTA. 1
102 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMEHTa. 1
103 ApKCHHYC, apKKOCUHYC Y apKTaHT'€HC YMCJIOBOr0 apr'yMeHTa 1




104

Tpuronomerpuyeckas OKpy>KHOCTb, OIpeIeIeHHe TPUTOHOMETPUUYECKUX
(bYHKIMI YMCIOBOTO apTryMEHTA.

105 Tpuronomerpuueckasi OKpYKHOCTb, ONPEACIICHUE TPUTOHOMETPHUECKUX 1
(GYHKIMNA YMCIIOBOTO apryMeHTa
106 Tpuronomerpuueckasi OKpyKHOCTb, ONPEAEIIEHUE TPUTOHOMETPUUECKUX 1
(GYHKIIMH 9UCIIOBOTO apryMeHTa
107 OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA. 1
108 OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA 1
109 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 1
110 OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA 1
111 OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA 1
112 [IpeoOpazoBaHHe TPUTOHOMETPHYCCKUX BBIPAKCHUH. 1
113 [IpeoOpa3zoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUN 1
114 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHUI 1
115 [Ipeobpa3oBaHre TPUTOHOMETPUUECKHIX BBIPAKCHHIMA 1
116 [TpeoOpazoBaHKe TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
117 [TpeoOpa3zoBaHre TPUTOHOMETPUUSCKUX BBIPAKCHHUI 1
118 Peuienne TpUroHOMETPUYECKUX YPAaBHEHUI 1
119 PelieHre TpUroHOMETPUYECKUX YPABHEHHI 1
120 Peuienne TpUroHOMETPUUECKUX YPAaBHEHU I 1
121 Pelienne TpUroHOMETpUYECKUX YPAaBHEHUI 1
122 PellieHre TPUTOHOMETPUUYECKUX YPABHEHHI 1
123 Pelienne TpUroHOMETpUUECKUX YPaBHEHU I 1
124 PellieHre TPUrOHOMETPUYECKUX YPABHEHHI 1
125 Pelenue TpUroHOMETPUYECKUX YPABHEHUN 1
126 Pelienne TpUroHOMETpUYECKUX YPAaBHEHUH 1
127 Konmponwvnaa paboma Neb no meme « Tpuconomempuueckue 1
8LIPAIICEHUS U MPUZOHOMEMPUYECKUE YPAGHEHU).
128 ITocimenoBaTenLHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN. MeTox 1
MaTeMaTH4eCKON MHIYKIINH.
129 MOHOTOHHBIE U OTPAaHUYEHHBIE IT0CIEA0BATENBLHOCTHU. McTOopus ananu3a 1
0ECKOHEYHO MaJIbIX.
130 Apudmernueckas IPOrpeccus. 1
131 ['eomeTpuyeckas mporpeccus. 1
132 beckoneuHo yOpIBaroIas reoMeTpuIecKast mporpeccusi. 1
133 CymMma OeCKOHEUHO YOBIBAIOIIEH reOMETPHUECKOM MPOTPECCHH. 1
134 JIMHENHBIN U SKCIIOHEHIMAaIbHbIA pocT. Yucio e. |
135 Popmyia CIOKHBIX IPOLIEHTOB. 1
136 dopMyrna CIOKHBIX MPOILEHTOB 1
137 Hcnons3oBaHue Nporpeccuu Jyisl pelieHus peaibHbIX 3a7a4 MPUKIaHOTO 1
Xapakrepa.
138 Hcnonp3oBanue nporpeccuu A peMIeHNs pealIbHbIX 3a7a4d MPUKIIAJHOTO 1
Xapakrepa.
139 Konmponwvnasa pavoma Ne7 no meme «llocnedosamenvrnocmu u 1
npozpeccuuy.
140 HenpepbiBHBIC QYHKIIMHM ¥ KX CBOMCTBA. 1
141 Touxka pa3peiBa. ACUMIITOTHI TpadUKoB (PYHKITHH. 1
142 CBoiicTBa PYHKITMH HEMPEPHIBHBIX HA OTPE3KE. 1
143 CaoiicTBa QyHKIIMN HENPEPHIBHBIX HA OTPE3Ke 1
144 MeTo MHTEPBAJIOB JUIsl pEIIEHUs HEPABEHCTB. 1
145 Metox MHTEPBAJIOB VISl PELIECHUS HEPABEHCTB 1




146 MeTo1 MHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB 1
147 Metoa MHTEPBAJIOB Ul PELIEHUS HEPABEHCTB |
148 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM JIJIsl peIIeHUs 3a/1a4 1
149 [IpuMeHeHne CBONCTB HENIPEPBIBHBIX (DYHKITUHN JUISI pEIICHUS 3 1
150 [TepBasi 1 BTopasi MpOM3BOIHBIC (DYHKITUH. 1
151 Onpenenenue, TeOMETPUICCKUN U GU3UIECKUIA CMBICIT IIPOU3BOIHOM 1
152 Omnpenenenue, reOMETPUUECKUA U (PU3MUECKHUI CMBICI MPOU3BOAHON |
153 YpaBHeHHE KacaTenbHOM K Tpaduky GYHKIINY . 1
152 YpaBHEHHE KacaTeabHOU K rpaduKky GyHKIIMH 1
155 YpaBHEHHE KacaTeNbHOU K TpaduKy QYHKINUU 1
156 [Tpou3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA. 1
157 [Ipou3BoaHbIE TEMEHTAPHBIX HYHKIIHIA 1
158 [IpousBoaHbIe 37€MEHTApHBIX QYHKIMH 1
159 Boluncnenue npou3BOJHBIX 3J€MEHTAPHBIX (YHKIIHIA . 1
160 BrrurcrieHue mpon3BOIHBIX 3JIEMEHTAPHBIX (DYHKIIHIA 1
161 Brruncienne npon3BoAHBIX 2JIEMEHTAPHBIX (PYHKIHI 1
162 BoluriciieHue mpou3BOIHBIX 3JIEMEHTAPHBIX (DYHKIIHIA 1
163 Brruucienue npou3BOIHBIX AIEMEHTAPHBIX (YHKITUH 1
164 Konmponvnaa pavoma Ne8 no meme «Ilpouszeoonasny. 1
165 [ToBTOpeHUe, 0000IICHIE, CUCTEMATH3aIMs 3HAHUN: «YPaBHECHUSY. 1
166 [ToBTOpeHue, 0000IIeHNEe, CHCTEMaTH3alMsl 3HaHUI: «YPaBHCHHSI. 1
167 [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTH3aIUs 3HAHHUHN: «DYHKIIHW. 1
168 Hmozosas konmponvuas paboma . 1
169 Hmozosas konmponvnas paboma 1
170 [ToBTOpeHMe, 0000IICHIE, CUCTEeMAaTH3al1sl 3HAHU. 1




11 KVIACC

No KosmuecTBo

w/n Tema ypoka 4acoB

1 [Ipumenenne mpou3BOAHON K HCCIEA0BaHNIO PYHKIIUI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI

) [IpumeHeHre TpOU3BOAHOM K HCCIIEAOBAaHHIO (PYHKIINI Ha MOHOTOHHOCTD U 1
SKCTPEMYMBI

3 [TpumeHeHre TPOU3BOAHON K UCCIIEAOBAHHUIO (PYHKIITNI Ha MOHOTOHHOCTD H 1
JKCTPEMYMBI

4 [IpuMeHeHne MpoOn3BOAHON K UCCIEAOBaHMIO (DYHKIIMI HA MOHOTOHHOCTbD U 1
SKCTPEMYMBI

5 [TpumeHeHre TPOU3BOAHOM K UCCIIEAOBAHUIO (PYHKIINI Ha MOHOTOHHOCTD U 1
JKCTPEMYMBI

5 [IpumeneHne Mpou3BOAHOM K HCCIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTH U 1
SKCTPEMYMBI

7 [IpumeHeHre TPOU3BOAHOM K UCCIIEAOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh U 1
SKCTPEMYMBI

3 [IpumeHeHre TPOU3BOAHON K UCCIIEAOBAHHUIO (PYHKITNI Ha MOHOTOHHOCTD H 1
9KCTPEMYMBI

9 IIpumeHeHre TpOU3BOAHOM K HCCIIEAOBAaHHIO (PYHKIINI Ha MOHOTOHHOCTD U 1
SKCTPEMYMBI

10 HaxoxieHre HanOombIero 1 HAMMEHBIIETO 3HAYeHUS HEMPEPbIBHOM 1
(YHKIIUYU Ha OTPE3Ke

1 HaxoxieHre HauOomnbIero 1 HAMMEHbIIEro 3Ha4YeHHsI HeNPEPbIBHOM 1
(YHKIIUU Ha OTPE3Ke

1 HaxoxieHre HauOombIero 1 HAMMEHBIIET0 3HAYeHUS HEeMPEPbIBHOM 1
(yHKIIMM Ha OTpe3Ke

13 HaxoxieHrie HanOombIero 1 HAMMEHBIIETO 3HAYCHHS HEMPEPHIBHOM |
(YHKIIUY Ha OTPE3Ke

14 HaxoxieHre HauOombIero 1 HAMMEHbIIET0 3HaYeHH sl HeNPEepbIBHOM 1
(GYHKIIUY Ha OTPE3Ke

15 HaxoxieHre HanOombIero 1 HAMMEHBIIETO 3HAYCHHS HEMPEPhIBHOM 1
(YHKIIUHN Ha OTPE3Ke

16 HaxoxieHre HauOombIero 1 HAaMMEHbIIEro 3Ha4YeHH sl HeNPEPbIBHOM 1
(GYHKIIUY Ha OTPE3Ke

17 HaxoxieHre HanOombIero 1 HAMMEHBIIETO 3HAYeHUS HEMPEPbIBHOM 1
(yHKIIUYU Ha OTPE3Ke

18 [Ipumenenue Mpou3BOAHON 1Sl HAXOXK/IEHUS HAWTYYILIEro peIIieHUs B 1
HPUKJIAJHBIX 3aJa4ax

19 [Ipumenenne Mponu3BOAHOM IS HAXOXKIEHUSI HAWITYYILEro PEICHUs B 1

IMPUKIAAHBIX 3aga4dax




HpI/IMeHCHI/IC HpOPISBOI[HOﬁ I HAXOXKACHU S HAUJTYUIICTO PCIICHUA B

20 MPUKJIaIHBIX 3a7a4ax !
21 [IpumeHneHne Mpou3BOAHOM JUIsl ONIPEIeNeHHs] CKOPOCTH U YCKOPEHHUS |
mpoliecca, 3a1aHHoro (hopmynoit unu rpadpuxkom
) [IpumeHeHne MPOM3BOAHOM ISl ONIPENIETCHHsI CKOPOCTH U YCKOPEHUS 1
polecca, 3a4aHHOro Gopmynnoi win rpadukoM
3 [IpumeHeHne Mpon3BOAHOM ISl ONIPENIENIEHHSI CKOPOCTH U YCKOPEHHUS |
nporiecca, 3a1aHHoro (popmynoit unu rpadpuxkom
24 Kommosumus pyHkimii 1
25 Kommosumus GyHkimii 1
26 Komnozunus ¢hyHkumii 1
27 Komnozunus ¢pyHkumii 1
28 I'eomerprueckne 00pa3bl ypaBHEHHH Ha KOOPIMHATHON TIOCKOCTH 1
29 I'eomerprueckue 00pa3bl ypaBHEHHH Ha KOOPIAUHATHON TJIOCKOCTH 1
30 Konmponwnan paboma: ""Hccnedosanue ghynkyuit ¢ nomouipro 7
npouszeoonoui”’
31 [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
17 [TepBooOpa3zHble anemMeHTapHbIX QyHKUUN. [IpaBuna HaxoK1eHUs 1
epBOOOPA3HBIX
33 IlepBooOpa3znbie anemMeHTapHbIX GyHKIui. [IpaBuna HaxoxAeHUS 1
epBOOOpa3HbIX
34 [TepBooOpazHbie snemMeHTapHbIX GyHKIWi. [IpaBuina HaxoX IeHUS 1
nepBooOpa3HbIX
35 HuTterpan. ['eomeTpudyeckuii CMbICT HHTETpaja 1
36 Brruucnenue onpenenénnoro uarerpaina no ¢gopmyne Hetorona-JIeiiOnuia 1
37 Brruucnenue onpenenénnoro uarerpaina no gopmyne Hetorona-JIeitOnuia 1
38 Brruucnenue onpenenénnoro uarerpaina no gopmyne Hetorona-JIeitOnuia 1
39 [IpumeneHnue nHTerpana i HaXoXKICHUs IIOMAAEH MI0CKUX QUryp 1
40 [TpumeneHne nHTErpaia il HaXOKICHNS 00bEMOB TeOMETPHYECKUX TEI 1
41 [Tpumeps! pemenuii quddepeHnaaTbHbIX YpaBHEHUN 1
42 [Tpumeps! pemmenuii nuddepeHraIbHbIX YpaBHeHUN 1
43 [Tpumeps! pemenuit quddepeHaIbHbIX YpaBHEHUN 1
44 Maremarnieckoe MOAEIUPOBAHUE PEATIBHBIX IIPOLIECCOB € IIOMOILBIO 1
mudepeHInaTbHBIX YpaBHEHUN
45 Maremarndeckoe MOAECTUPOBAHUE PEATTBHBIX MPOIIECCOB € TTIOMOILBIO 1
muddepeHInanbHbIX ypaBHEHUH
46 Konmponwvnaa pavoma: "Ilepeooodpasnas u unmezpan' 1
47 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1
48 Tpuronomerpuueckue GYHKIIUHA, UX CBOMCTBA U TpaduKu 1
49 Tpuronomerpuueckue GYHKIIUH, UX CBOMCTBA U rpaduKu 1
50 Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu 1
51 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu 1
52 Tpuronomerpruyeckue GyHKIIMHU, UX CBOMCTBA U IpaUKu 1




53 Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U rpaduKu 1
54 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHUH C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
55 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUM C MTOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH
56 OTt60p KOpHEH TpI/IFOfIOMeTpI/I‘IeCKI/IX ypaBHEHUH C MOMOIIIbIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
57 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUHN C TTOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
53 OT6op KOopHEH TpI/IrovHOMeTpI/IquKHX YpaBHEHUH C TTOMOIIIbIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
59 Perenue TpUroHOMETpUYECKUX HEPABEHCTB 1
60 Pemenue TpUroHOMETpUYECKUX HEPABEHCTB 1
61 Pelienne TpUroHOMEeTpUYECKUX HEPABEHCTB 1
62 Pelienne TpuroHOMeTpUYECKUX HEPABEHCTB 1
63 Pelienne TpuroHOMeTpUYECKUX HEPABEHCTB 1
64 Konmponvnaa paboma: "I pagpuku mpuzonomempuueckux pynkuyuit. ]
Tpuzonomempuueckue nepagencmea'
65 OCHOBHBIE METO/IbI PEIICHNUS [TOKa3aTEIbHBIX HEPABEHCTB 1
66 OCHOBHBIE METOIbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
67 OCHOBHBIE METOIbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
68 OCHOBHBIE METObI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
69 OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX HEPABEHCTB 1
70 OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
71 OCHOBHBIE METOIBI PEIICHUS JIOTApUPMUIESCKUX HEPABEHCTB 1
72 OCHOBHBIE METO/IbI pelIeHNUs Jorapu(PMUIECKUX HEPABEHCTB 1
73 OCHOBHBIE METO/Ibl PeIICHNUs Jorapu(PMUIECKUX HEPABEHCTB 1
74 OCHOBHBIE METO/IBI PEIICHUS JIOTapu(PMUIECKIX HEPABEHCTB 1
75 OCHOBHBIE METO/Ibl PEIICHUS] UPPALMOHAIBLHBIX HEPABEHCTB 1
76 OCHOBHBIE METO/IbI PEIIECHNUSI UPPALMOHAILHBIX HEPABEHCTB 1
77 OCHOBHBIE METO/Ibl PEIICHUS] UPPALMOHAILHBIX HEPABEHCTB 1
78 OCHOBHBIE METO/Ibl PELICHUSI UPPALMOHAILHBIX HEPABEHCTB 1
79 OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAILHBIX HEPABEHCTB 1
80 I'padmyuecknre MeTombI pelieHUusI UppalMOHAIBHBIX YPaBHEHUH 1
81 I'padmueckue MeToOmbI pelIeHNs] HpPPAIMOHAIBHBIX YPaBHEHHU I 1
82 I'padmyueckre MeTOIBI peIICHHsI TOKAa3aTeIbHBIX YPaBHCHUI 1
83 I'padmyeckne MeTonbI peneHus MoKa3aTeIbHBIX HEPABEHCTB 1
84 I'padrueckue meToap! pemeHus JIOrapu(pMUIECKIUX YpaBHEHHM 1
85 I'padmaeckne MeTonbl penieHns JorapupMUIECKIX HEPABEHCTB 1
86 I'padrueckue meTozp! perieHus Jorapu(pMuIeCKuX HEPaBEHCTB 1
27 I'padmyeckne METOBI peLIeHNS TOKA3aTENbHBIX U JIOTapH(PMUYECKUX |

ypaBHEHUH




Fpa(pnqecxne MCTOAbI PCIICHUS MMOKA3aTCIIbHBIX U JIOT apI/I(i)MI/I‘-ICCKI/IX

88 . 1
ypaBHEHUM

29 I'paduueckue meToap! pelieHUs MOKa3aTeNbHbIX U JorapupMuyueckux |
HEPABEHCTB

90 I'paduueckue MeToap! pemeHUs MOKa3aTeNbHBIX U JorapuMuuecKkux 1
HEPABEHCTB

97 Konmponwvnasa paooma: ""HUppayuonanwvnoie, nokazamenvHoie u ]
nozapugmuueckue nepasencmea'

90 Komrmnekcuble uncna. Anredpanyeckas ¥ TpUroHoMeTpudeckast popmbl 1
3aMMCU KOMIUIEKCHOT'O YU CIIa

93 KommuiekcHble uncna. Anredpanyueckasi 1 TPUrOHOMETpUYeckas (opMbl 1
3aMycu KOMIUIEKCHOTO YUCIia

94 ApudmMernueckue ornepanuu ¢ KOMIUIEKCHBIMUA YUCTIaMHU 1

95 ApudmMernueckue ornepanuu ¢ KOMIUIEKCHBIMUA YUCTIaMHU 1

96 N300paxeHne KOMIIJIEKCHBIX YUCEN Ha KOOPIMHATHOMN TJIOCKOCTH 1

97 N300paxeHne KOMITJIEKCHBIX YUCEN Ha KOOPIUHATHOMN TIOCKOCTH 1

98 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO Ynciia 1

99 ®opmyna Myaspa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO YHCiIa 1

100 [IpuMeHeHne KOMIIEKCHBIX YHCEN JUIs PelIeHus: GPU3NIECKUX U 1
TreOMETPUYECKUX 3a7a4

101 | Kommponvhas paboma: ""Komnnekcnole uucna" 1

102 HarypanbHbie u nenpie yncia 1

103 HarypanbHuble u 1enble uncna 1

104 | IlpumeHeHHE IPU3HAKOB AEITUMOCTH LEIBIX YUCEIN 1

105 [IprMeHeHre IPU3HAKOB IEIUMOCTH LIEJIBIX YHUCEI 1

106 | IlpumeneHue npusHakoB aeaumocty nenbix yucen: HOA n HOK 1

107 | IlpumeneHue npusHakoB aeaumocty nensix yncen: HOA n HOK 1

108 | IlpumeHeHUE MPU3HAKOB AETUMOCTHU LIEBIX YUCENI: OCTATKU IO MOIYIIO 1

109 | IlpumeHeHHE NPU3HAKOB AETMMOCTH LEIBIX YUCEI: OCTATKH 110 MOYIIIO 1

110 [IpumeHeHne MPU3HAKOB JEIMMOCTH LIETBbIX Yncen: anroputM EBknuaa st |
pelIeHns 3a/1a4d B LEJIbIX YHCIIax

111 Konmponwvnasa paboma: ""Teopus yenvix uucen'" 1

112 Cucrema 1 COBOKYITHOCTb YpaBHEHMI. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- |
CIIEICTBUS

13 Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- 1
CIIEICTBUS

114 OCHOBHBI? METO/Ibl PELIEHUS CUCTEM U COBOKYITHOCTEH pallMOHAJIBHBIX 1
ypaBHEHUM

115 OCHOBHI:IEi METObI PELIEHHSI CUCTEM M COBOKYITHOCTEN pallOHAIBHBIX |
ypaBHEHUH

116 OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH pariioHaIbHBIX 1

YpaBHEHU I




OcHOBHBIE MCTOJbI PCIICHHA CUCTCM U COBOKyrIHOCTCﬁ PallMOHAJIBHBIX

117 - !
ypaBHEHUH
118 OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEHN palliOHaIbHBIX |
YpaBHEHUI
119 OCHOBHBIE METO/IbI PEIICHHUSI CUCTEM U COBOKYITHOCTEH pariioHaTbHBIX 1
YpaBHEHU U
[IpumeHeHne CUCTEM K pEIIEHUIO MaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3
120 | pa3nmuuHbIX 007aCTEl HAYKH U PeaTbHOM KU3HU, HHTEPIIPETAIIUS 1
IIOJTyYEHHBIX PE3YJIbTaTOB
[IpumeHeHne CUCTEM K pEIIEHUIO MAaTEMaTUYECKUX 3a1a4 U 3a/1a4d U3
121 pa3IMYHBIX 001aCTe HAYKU U PeaTbHOM KU3HU, HHTEPIIPETAIIUS 1
IIOJTyYEHHBIX PE3YJIbTaToB
[IpuMeHeHre HEpaBEHCTB K PEILICHUI0 MaTeMAaTUYeCKUX 3a1a4 U 3a7a4 U3
122 | pa3nuuHbIX 007aCTel HAYKH U PEaTbHOM KU3HU, HHTEPIPETALIHS 1
MOJIYYEHHBIX PE3yIbTaTOB
123 Konmponvnana pavoma: ""Cucmemul payuonanvbHwvix, uppayuoHaIbHbIX ]
NOKa3amenwvHulX U 102apudmuueckux ypasuenui'’
124 | PanuoHanbHbIE ypaBHEHUS C MapaMeTpaMu 1
125 PanyoHanpHbIE HEpABEHCTBA C TAPAMETPAMHU 1
126 | PanuoHanabHBIE CUCTEMBI C TapaMeTpaMu 1
127 | HppauuoHaiabHble ypaBHEHUS, HEPABEHCTBA C [TapaMeTpaMu 1
128 | HppanuoHanbHbIE CUCTEMBI C TapaMeTPaMu 1
129 | Iloka3arenbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTPaMu 1
130 | Iloka3arenbHbIE CUCTEMBI C TApAMETPAMU 1
131 Jlorapudpmuyeckne ypaBHEHHsI, HEpAaBEHCTBA C ITapaMeTpaMu 1
132 JlorapudmMuyeckue CUCTEMBI C TTapaMeTPaMH 1
133 TpuroHomeTprudyecKre ypaBHEHHS C TapaMeTpamMu 1
134 TpuroHoMmeTpruyecKrue HEPAaBEHCTBA C MTapaMeTpamMu 1
135 TpuroHomeTpuuecKkue CUCTEMBI C ITApaMeTpaMu 1
136 [TocTpoenue u ucciaenoBaHre MaTeEMaTHYECKUX MOJIETIEH peanbHBIX |
CUTYalllil C MOMOIIBIO YPAaBHEHUI C MapaMeTpamMu
137 OCTPOEHHE U UCCIIE0BAHNE MAaTEeMaTHUYECKIX MOJIEIeH pealbHbIX 1
II
CUTYalllH C MMOMOIIBIO CUCTEM YPaBHEHHH C ITapaMeTpaMu
138 [TocTpoenue u ucciaenoBaHre MaTEMATUIECKUX MOJIENEH peanbHBIX |
CUTYAIIM ¢ MOMOIIbIO CUCTEM ypaBHEHUH C MapamMeTpaMu
139 | Komumponsnasa paooma: ""3a0auu c napamempamu'’ 1
140 | TIloBrOopenme, 0600IICHUE, CHCTEMaTH3AIUs 3HAHUH: ""YpaBHEHUS" 1
141 [ToBTOpenue, 0600meHNEe, cUcTeMaTH3aIus 3HaHui: "YpaBHeHHS " 1
142 [ToBTOpenue, 0000mIeHNE, cCUCTeMaTU3aus 3HaHui: "YpaBHEeHUS " 1
143 [ToBTOpeHMe, 0000MICHHE, CUCTEeMAaTH3aIusI 3HaHUH: ""YpaBHeHUs" 1
144 [ToBTOpeHue, 0000MICHNE, CUCTeMaTH3aMs 3HaHU: "YpaBHeHUs. CHCTEMBI 1
ypaBHeHUI"
145 [ToBTOpenue, 0600meHNEe, cucTeMaTu3amus 3HaHui: "YpaBHeHHs. CUCTEMBI 1

ypaBHEHU"




146 [ToBTOpeHue, o6o0IIeHNE, CUCTeMaTH3alus 3HaHui: "YpaBHeHUs. CUCTEMBI 1
ypaBHEHU"
147 [ToBTOpenue, 0600meHue, cucreMaru3anus 3Hannii: "HepaBencrsa" 1
148 [ToBTOpenue, 0606mIeHNEe, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
149 [ToBTOpeHue, o6o0IIeHNE, cucTeMaTu3alus 3Hanuii: "HepaBeHncTra" 1
150 [ToBTOpeHue, o6o0IeHHEe, cucTeMaTu3alus 3Hanuii: "HepaBeHncTsa" 1
151 IToBTopenue, 06001IeHNEe, ccTeMaTu3aus 3Hanui: "HepaBencrsa" 1
152 | TloBropenue, 06001IeHHE, cCcTeMaTu3aus 3HaHui: "HepaBencTna" 1
153 [ToBTOpeHue, o6o0meHne, cucremaru3anus 3Hanui: "[IpousBoaHas u eé 1
npuMeHeHue"
154 [ToBTOpeHue, o6o0mIeHNEe, cucTeMaru3anus 3Hanuii: "[IpousBoaHas u eé 1
npuMeHeHue"
155 [ToBTOpenue, o6o0menne, cucremMarusanus 3Hanui: "TIpon3BonHas u eé 1
npumMeHenue"
156 [ToBTOpeHue, o6o0mIeHNe, cucTreMmaru3anus 3Hanuii: "[IpousBogHas u eé |
npuMeHeHue"
157 [ToBTOpenue, 0600menue, cucreMarusanus 3Hannii: "[Ipon3Bonnas u eé 1
IpuMeHeHue"
158 [ToBTOpenue, o6o0mIeHNe, cucTemMaru3anus 3Hanuii: "IIpon3BonHas u eé |
npumMeHeHue"
159 [ToBTOpenue, 0600menue, cucreMaru3anus 3Hannii: "MuTerpa u ero 1
IIpUMeHeHue"
160 [ToBTOpenue, 0600IIeHHE, cucTeMaTu3anus 3Hanuii: "MiHTerpa u ero 1
npuMeHeHue"
161 IToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aus 3HaHui: "OyHKun" 1
VH
162 IToBTOpenue, 00001IeHNE, CUCTEMaTH3alus 3HaHui: "OyHKkuu" 1
VH
163 [ToBTOpeHue, o6o0MIeHNE, CUcTeMaTu3anus 3Hanuii: "Oyakuun" 1
164 [ToBTOpeHue, o6o0MIeHNEe, cUucTeMaTu3anus 3Hanuii: "Oyakuun" 1
165 [ToBTOpeHue, o6o0IIeHNEe, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
166 [ToBTOpeHue, o6o0mIeHNEe, cucTeMaTu3anus 3Hanuii: "Oyakuun" 1
167 | Hmozoeaa konmpoavhaa paboma 1
168 | Hmoczoeaa konmponvhaa paboma 1
169 [ToBTOpenue, 00600IIEHNE, CUCTEMATHU3AINS 3HAHUI 1
170 [ToBTOpenue, 0000IMIeHNE, CHCTEMATH3AIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 17

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLEOEPA30OBATEJIbHOE

YYPEXXAEHME "CPEAQHSAA LWKOJIA N2 72 C YIJTYBJIEHHbIM U3YYEHUEM
OTAENIbHbIX NPEAMETOB UMEHU M.H. TOICTUXUHA", IOHLIOBA EJIEHA
JOVHAMOBHA, JUPEKTOP
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