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HOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «Anredpa W Hayajla MaTEMaTU4YECKOrO AHAIN3a» SIBISETCS
OJIHUM M3 HauOOJee 3HAYMMBIX B MPOrpaMMme CPEeIHEro o0Iero o0pa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECNEYMBAECT MHCTPYMEHTAIBHYIO Oa3zy Juis
W3YYCHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (popMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCS HA YPOBHE, HEOOXOIMMOM
JUIE OCBOCHMS MH(OPMATUKH, OOLICCTBO3HAHHUS, UCTOPHH, CIIOBECHOCTH U JIPYTUX
JUCIHUIUIMH. B pamkax AaHHOro y4eOHOro Kypca OOydarolmuecs OBJafcBarOT
YHUBEPCAIBHBIM  SI3bIKOM COBPEMEHHOW HAyKHW, KOTOpas (OpMYJMPYET CBOM
JOCTWIKEHHS B MATEMAaTHYECKOH popme.

VY4eOHblii Kypc anreOpbl ¥ HaYal MATeMaTHYECKOTO AaHAIW3a 3aKJIA/IbIBACT
OCHOBY JJi YCHEHIHOIO OBJAQJACHHUS 3aKOHAMU (DU3UKW, XUMHH, OWOJIOTHH,
NOHUMAHWSI OCHOBHBIX TEHACHIWNA PAa3BUTHS S3KOHOMUKH W OOLIECTBEHHOM KU3HMU,
NO3BOJISIET OPUEHTHPOBATBHCS B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCMONb30BaTh WX I JAJbHEHIIEro oOpa3oBaHMs U B
NOBCEJHECBHOM KM3HU. B TO ke BpeMms OBajfcHUE aOCTPaKTHBIMUA W JIOTHYECKH
CTPOTMMH KOHCTPYKUMSMH aureOpel M MaTeMaTH4eCKOro aHajiu3a pPa3BUBACT
YMEHUE HAXOIUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBaTh
YTBEPKIAECHUS ¢ TIOMOIIBK MHAYKIMM W PACCYKIaTh NEAYKTHBHO, MCIOJIB30BATh
0000IEHNEe W KOHKPETU3ALUWI0, a0CTparMpoBaHWE W AHAIOTHIO, (HopMHpYET
KPEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xoae u3ydenus y4eOHOro kypca «Anredpa ¥ Hadajza MaTeMaTHYECKOTo
aHan3a» O00ydYarolmMecs MOTYYarOT HOBBIA ONBIT PEUICHHS MPUKIAIHBIX 3a1a4,
CaMOCTOSITENILHOTO MOCTPOCHUSI MAaTEMATUYECKUX MOJACIEH pEalbHBIX CHTYAlMiA,
WHTEPIPETALIMM  MOJYYEHHBIX  PEIICHWH, 3HAKOMATCA €  MPUMEPAMHA
MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAC, HAYKE M HMCKYCCTBE, C
BBIAFOIIMMUCS MATEMATHUYECKAMU OTKPBITUSAMH M UX aBTOPaMH.

Y4eOHblif Kypc 00nanacT 3HAYMTEIBbHBIM BOCHUTATEIBHBIM TOTEHIMAIIOM,
KOTOPBIA peam3yercss Kak 4Yepe3 yuyeOHbId Marepuan, CrnocoOCTBYIONIMNA
(OPMUPOBAHMIO HAYYHOIO MHMPOBO33PEHMS, TAK W YEPE3 CHCUUPUKY YUEOHOH
JEATEIBHOCTH, TPEOYIOMEH MTPOJOJDKUTENBHOM  KOHICHTPALMM  BHUMAHMSI,
CaMOCTOSITEJIBHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 34  MOJYYEHHBIN
pe3yJibTar.

B ocHoBe meTommkm 00yuyeHHMs aireOpe M HavajgaM MaTeMAaTHYECKOTO
aHaJIA3a JIEKHUT AEATEIbHOCTHBIA MPUHIMT 00y YEHUSI.

B crpykrype yueOGHOro kypca «AnreOpa ¥ Hayala MaTeMATHYECKOTO
aHAJIA3a» BBIACIEHBI CIEAYIOIUE COAEPKATENBHO-METOUUECKHE JTIMHUM: «Huca
Y BBIYMCIICHUS», K DYHKIMH W rpaduKkmny, « YpaBHECHUS U HEPAaBEHCTBAY, «Hauana
MaTEMaTUYECKOro  aHaim3a»y, «MHOXKecTBa MW JIOTHKa». Bce  OCHOBHBIC
COJIEPKATENBHO-METOAMYECCKHE JIMHUM HW3YYarOTCS HA OPOTSHKEHWHM JBYX JIET



0o0y4YeHHUs HAa YPOBHE CpPEeAHEro o0IIero oOpa3oBaHUs, €CTECTBEHHO JOTMOHSS
ApYyr Apyra v MOCTENEHHO HACHIIASCh HOBBIMU TEMaMU W pazjeiiaMu. [laHHbIH
yueOHbI Kypc SBJSIETCSl MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B cede
COJIEpKaHUE HECKOJBbKMX MATeMAaTUYEeCKUX MUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUECKUI aHaIu3, TEOPUs MHO>KECTB, MaTeMaThdecKas
ngoruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAACBarOT BcE Ooiee
HIMPOKUM MATEMATHUECKUM arnaparoM, y HUX MOCAEA0BaTEIbHO (GOPMUPYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOMTh MATEMATHUYECKYI0 MOJIENIb PeaIbHON
CUTYyallUU, MPUMEHSITh 3HAHUS, MOJIyYEHHbIE TIPH M3YUEHUH yU4eOHOTO Kypca, JUis
PELICHUs CAaMOCTOATENLHO COPMYIMPOBAHHOM MaTeMaTUUECKOM 3aauu, a 3aTeM
MHTEPIPETUPOBATE CBOW OTBET.

CopeprkatenbHO-METOAuUECKas JInHUS «Uucia U BBIYUCICHUS» 3aBEpIIACT
(opMHUpOBaHKUE HABBIKOB MCMOJIb30BAHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
Ha4yaTo Ha YPOBHE OCHOBHOTO 00I1ero oopazosanus. Ha ypoBHE cpeaHero ooiero
oOpazoBaHusi 0co00€ BHUMaHWE  ynaenseTcss  (QOPMUPOBAHWUIO  HABBIKOB
paLMOHATILHBIX BBIYMCICHUH, BKJIIOUAIOMIUX B C€0S MCMOJIB30BAHUE Pa3TUYHBIX
dopM 3amMcu 4YKCIa, YMEHHUE JeNaTh MPUKUIKY, BBIMOJHATH NPUOIMKEHHBIC
BBIUMCJICHUS, OLICHUBATh YMCJIOBBIC BBIPOKEHMs, paboTaTh ¢ MaTeMaTHYECKUMMU
KOHCTaHTaMH. 3HAKOMbIE OOyYaroIIMMCS MHOXECTBA HATYPAJIbHBIX, IIEJIBIX,
pallMOHATIBHBIX M JICHCTBUTENBHBIX  YUCENT  JOMOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HMCel. B KakIOM U3 3TUX MHOXKECTB pPaccMaTpUBaIOTCS
CBOWCTBEHHBIE €My creuu(uyueckue 3aJaud W ONepaluu: JeJICHUE HalENo,
OMEPUPOBAHUE OCTATKAMU HA MHOKECTBE LENBIX UMCEN, OCOOble CBOMCTBA
PaLMOHATIBHBIX U UPPALMOHATBHBIX YMCEN, apU(PMETUUECKUE OTIEpalli, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOKECTBE KOMIUIEKCHBIX YMCE.
bnarogaps mocrienoBarebHOMY PACIIMPEHUIO Kpyra HCHOJb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM MX MPUMEHEHUS Ui PELICHUS Pa3IMyYHbIX 3a7a4
dopmupyeTcs MpeACTaBICHUE O €AMHCTBE MATEMATHKM KaK HAyKd U €€ pOJid B
NOCTPOEHUM MOJENEH peabHOr0 MHpa, LIMPOKO HCMOJB3YIOTCS 00O0OIICHUE U
KOHKPETU3ALHSL.

Jlunusg «YpaBHEHUS M HEPABEHCTBA» PEAJIM3YETCs HA MPOTSHKEHUM BCETO
o0Oy4YeHUsI HA YPOBHE CPEAHEr0 oOmIEro oOpa30BaHMSs, MOCKOJBKY B KaXIAOM
pazaene IlporpaMmbl MPEeAyCMOTPEHO PEUICHUE COOTBETCTBYIOIIMX 3aaady. B
pe3yabTare OoO0ydYarollMecss OBJAJEBAlOT PA3JIUYHBIMM  METOJAMM  PELICHMUS
paLMOHATIBHBIX, UPPALMOHANBHBIX, TOKA3aTEeIbHBIX, JOrapu(MUUECKUX U
TPUTOHOMETPUYECKUX YPABHECHUH, HEPABEHCTB M CUCTEM, a TakkKe 3ajady,
cojepxkalmx mapaMerpbl. [lodydeHHble YMEHMsI IIMPOKO MCMOJIB3YIOTCS MpU
UCCIIeA0BaHNM (DYHKIMHA C TOMOILBIO TMPOU3BOJHON, MPU PEUICHUU MPUKIIATHBIX
3a/1a4 ¥ 33/1a4 HA HAXOKIACHUE HAaUOOJbIIMX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlaHHasi cofepkaresibHas JIMHUS BKJIFOUAET B ce0s Takoke (POPMUPOBAHUE YMEHUI
BBIMOJIHATHL ~ pacuéThl 1o  Qopmynam, npeoOpa3oBaHus  PallMOHAIIBHBIX,



UPPALMOHAIHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUIA,
COJEpKAlIMX CTENEHU W Jiorapupmel. bnaromaps M3ydeHHIO anreOpamyeckoro
Marepuaiga OPOUCXOAWT  JAJbHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO W
abCTPaKTHOrO MBINUICHUS O0ydaromuxcs, GOPMUPYIOTCS HABBIKM ACTyKTHBHBIX
paccykneHud, padoTbl ¢  CHMBOJBHBIMM  (opMaMH,  MPEACTABIICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHJEC PABCHCTB M HEPABEHCTB. AjredOpa
npemiaract 3(PQPEKTUBHBIE WHCTPYMEHTBHI I PELICHUS MPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 33]a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3BIKA HAYKH.

CopepxarenpHo-MeToAMUecKass JUHUS «DyHKkumum W rpad@ukn» TECHO
NEPEIJIETACTCS C APYTMMH JIMHUSAMH y4€OHOrO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICTIE 3a1aET MOCAEA0BATENBHOCTD U3YUEHUS MaTepraa. M3yueHne creneHHoi,
NOKA3aTENbHOM, JIOrapu(PMUUYECKONH U TPUTOHOMETPAYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaMKOB, UCNOJb30BAHNE (PYHKLMHA AN PEUICHHs 3a0a4 M3 IPYruxX Y4eOHBIX
NPEIMETOB M PEAIbHON JKU3HHM TECHO CBSI3aHO KAK C MAaTEMATHYECCKUM AHAJIM30M,
Tak U C PEUICHHEM YPABHCHHWIA W HEpaBEeHCTB. [Ipu 3TOM OONbIIOE BHUMaHHUE
yaenseTcss GOPMUPOBAHUIO YMEHUS BBIp@KATh (POPMYJIAMU 3aBUCUMOCTH MEXKITY
Pa3NMYHBIMA BEJIMYMHAMH, HKCCIEA0BATH MOJIYYEHHBIE (PYHKIHMH, CTPOUTH WX
rpagukua. Matepuai 3TOH ConepKaTe/IbHON JIMHUKA HAlCJEH Ha PA3BUTHE YMEHUN
Y HAaBBIKOB, TMO3BOJISIFOIIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMM B
pa3nuuHOi (opMe: aHATUTHYECKOH, rpaduueckoil U ciaoBecHOil. Ero m3ydeHwue
CHOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO  MBIIIIEHUS, CIHOCOOHOCTH K
00O0OIICHUIO U KOHKPETU3ALMH, UCTIOIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas nuHUS «Hauana mareMarnyeckoro aHaiv3a» IMO3BOJISIET
CYLIECTBEHHO PACUIMPUTh KPYT KaKk MaTeMAaTHUYECKUX, TaK W MPUKIAIHBIX 33144,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK Y HUX MOSBISIETCS BO3MOKHOCTb CTPOWTH
rpa@ukn  CIOKHBIX (PYHKLUMIA, ONpPEeNsaTh WX HAUOONBIINE W HAUMEHBIIHNE
3HQUEHUS, BBIYUCIATH IIOMAAH GUIYp U OOBEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOPEHHUs TMpoueccoB. JlaHHas coaep:KarenbHas JHMHHUS OTKPBIBACT HOBBIE
BO3MO>KHOCTH TOCTPOCHHS MATEMAaTHYECKUX MOJENEH pEalbHBIX CHTYaLWid,
NO3BOJISIET HAXOJIWTh HAWJIYYINEE PEIIEHUE B NPHUKIAIHBIX, B TOM YHMCIE
COLIMATIbHO-IKOHOMUYECKHUX, 33/1a4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4YECKOIO
aHaJin3a CHOCOOCTBYET PA3BUTHIO Aa0CTPAKTHOrO, (HPOPMaIbHO-JIOTHYECKOTO W
KPEaTUBHOIO MBILIUIEHUS, (POPMUPOBAHMIO YMEHWI pacno3HaBaTh MPOSBICHHS
3aKOHOB MATEMAaTHKW B HAYKE, TEXHHKE M HMCKyccTBe. OOydarommecs y3HaKT O
BBIIAFOIIMXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJC PAa3BUTUSl MATEMATUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopnepxarenpHO-MeTOAMYECKAs TUHAS «IMHOKECTBA U JIOTWKA» BKJIFOYACT B
ceOsl 2JEMEHTBI TEOPHM MHOXKECTB M MAaTEMATUUYECKOW JOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MTPEACTABICHUS MPOHU3BIBAKOT BECH KyPC HIKOJbHOM MAaTEMATUKA
W TpeUIararoT HamOOJIee YHUBEPCAIBHBIA SI3bIK, OOBECIMHSIOIUN BCE Pa3ACIbI



MaTeMAaTUKU M €€ NPUJIOKEHHH, OHW CBS3BIBAIOT PA3HbIE MATEMATHUYECKHUE
JUCLUMIUIMHBL W WX TPWIOXKEHUS B eauHOoe wenoe. llodToMy BakHO [aTh
BO3MOKHOCTh  OOy4YaroLIEMyCsl TMOHUMATh TEOPETUKO-MHOXKECTBEHHBINA  SI3BIK
COBPEMEHHOM MaTeMaTHK{ W MCIOJb30BaTh €ro /sl BBIPAKEHUSI CBOMX MBICIEIA.
JlpyruM BaXXHbIM MPU3HAKOM MATE€MaTHKM KaK HayKu CJEeIyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHWUN W CIEJOBAHUE OMPEACTEHHBIM
npaBujaM  MOCTPOCHHUS  JOKA3areibCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MaTeMaTU4eCKOM JIOTMKM CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBbIIIICHUS
00yyaromXcsi, MO3BOJISET UM CTPOUTH CBOM PACCY>KACHUS HA OCHOBE JIOTMUYECKUX
npaBul, GOPMUPYET HABBIKM KPUTHUECKOTO MBILLICHUSI.

B yueOHOM Kypce «Anredpa W Hayajla MareMaTHYeCKOrO AaHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACIMPOBAHMUS, KOTOPbIC MPU3BAHBI
cnocoOcTBOBaTh (POPMHUPOBAHUIO HABBIKOB MMOCTPOEHUS MOJECNEH peaTbHbIX
CUTYyallWid, MCCICNOBAHUS 3TUX MOJENECH C MOMOIIbI0 anmapara aireOpbl U
MaTEeMATUYEeCKOr0 aHajin3a, MHTEPHpPETAllMM TMOJYUYEHHBIX pe3yabTaroB. Takue
3a/laHKs BIJIETEHBI B K&K/bIA 13 pa3esioB MPOrpaMMbl, MOCKOIBKY BECh Marepua
y4eOHOro Kypca LIUPOKO MUCHOb3yeTCs AJis PEUICHUs NPUKIaAHbIX 3amad. [Ipu
PELICHUM  PealbHbIX  MPAKTUYECKUX  3a4ad  oOydarouiuecs  Pa3BUBAIOT
HAOMIOAATENbHOCTh, YMEHME HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIB30BAaTh  AHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlearenbHOCTh 1O  (POPMUPOBAHMIO HABBIKOB PELICHUS NPUKIAAHBIX 3aaad
OpraHusyeTcs B Mpoliecce U3yUeHHs BCEX TEM y4eOHOTro Kypea « Anredpa u Havasia
MaTEeMaTUUYECKOT0 aHAIHA3aY.

Ha wusyuenue yueOHOro kypca «Ajaredpa W Havajla MaTeMaTHYECKOTO
aHaim3a» otBoauTesa 272 yaca: B 10 kimacce — 136 vyacoB (4 yaca B Heaen), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COIEP/KAHUE OBYUYEHUA
10 KITACC

Yuciia v BbIYUCTICHUS

Paumonanbhbie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOW, MPOLEHTHI,
OeCKOHEUHBIE Tepruoaudeckue aApodu. [IlpumeHeHne ApoOeil W MPOLUEHTOB AJIs
PELICHNS TPUKIIAIHBIX 3a1a4 U3 Pa3INYHbIX OTPAC/IE 3HAHUN U PEATIbHON JKU3HHU.

JleficTBUTENBHBIE 4YWClIa. PalWoOHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApupmeTnieckre  omnepanuu ¢ JACHCTBUTEIBHBIMA  4YucCiIaMHA.  Moaynb
JEUCTBUTENBLHOIO YKCIa U €ro cBoicTBa. [IpnOnmKEHHBIE BBIUMCIICHHS, TTPaBUIIA
OKPYTJIEHHS, IPUKUIKA U OLIEHKA PE3yJIbTara BEIYUCICHHM.

Crenenp ¢ uenbiM  nokaszareneMmM. buHom HeroroHa. Hcnonb3oBanue
NOAXOIAIIEH (POPMBI 3aNUCH ACHCTBUTEIBHBIX YACET IJIs PEIICHUS MPAKTUYECKIX
3a7a4 U NPEACTABICHUS JaHHBIX.

Apu(pMeTHUECKi KOPEHb HATY PATIBHOM CTENEHHN U €r0 CBOMCTBA.

CreneHp € panMOHAIBHBIM [OKA3aTeaeM W €€ CBOMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsITHUHBIE W HATypaJIbHBIE
Jorapu(msl.

CHHyC, KOCMHYC, TAaHI'€HC, KOTAHIC€HC YKCIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC M apKTAHI€HC YMCIIOBOIO apryMEHTa.

YpaBHeHHs H HEpAaBeHCTBA

ToxaecTBa W TOXKIACCTBEHHBIE MPeOOpa3oBaHUs. YPABHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUS W YPABHEHUA-CICACTBUs. HepaBeHCTBO,
peLIEHE HEPABEHCTBA.

OCHOBHBIE METOBI PEUICHHUS LETBIX U APOOHO-PALMOHATIBHBIX YPABHEHUN 1
HEPaBeHCTB. MHOTOWIEHbI OT OJHON IEpPEMEHHON. [leneHue MHOrodieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIBIMHA
ko3 punmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BEIPAKEHUH, COACPKAIMX CTEEHN U KOPHHU.

HppaunoHanbHble VPABHEHMUS. OCHOBHBIE METOLBI pereHus
MppanoHaIbHbIX YPABHEHUH.

[TokazarenpHbple ypaBHEHUsA. OCHOBHBIE METOJBI PELICHUS TMOKA3ATEIbHBIX

YPaBHEHHIA.

[IpeoOpazoBaHKe BEIPAKEHUH, COAEPKALIMX JIOTAPHPMBI.

Jlorapupmuueckue ypaBHEHMUSI. OCHOBHBIE METObI pelieHus
J0orapu(pMUUYECKUX YPABHEHUIA.

OcHOBHBIE TPUTOHOMETPUUYECKUE (GopMyJIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUH. PEllIeHrE TPUTOHOMETPUYECKUX YPABHEHUA.



Pemenne cucreM JNUHEHHBIX ypaBHEHWl. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpenenurTenb MaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBOICTBA, BBIUMCIICHUE €10 3HAYEHUS, TPUMECHEHUE OMPENCIUTENS ISl PELICHUS
CUCTEMBbl JIMHCWHBIX ypaBHCHWH. PelieHWe NPUKIAIHBIX 33Ja4 C I[OMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHIl. HMcciaenoBaHWe MOCTPOEHHONW MOJENU €
NOMOLIBIO MATPHULL U OTIPEACTUTENCH.

[TocTpoeHrEe MaTeMAaTHYECKUX MOJENICH PEeaIbHOM CHTyalu C MOMOIIBIO
YPABHECHHI W HEPABEHCTB. [IpuMEHEHWE ypaBHEHHWH M HEPABEHCTB K PEUICHHIO
MAaTEMaTUYECKUX 3a/ad W 3aJad W3 Pa3IMyHbIX 00JacTeld HayKW W PeajbHOMU
YKU3HU.

DYyHKUHH U TpaPuKH

OyHKuMs, crnocoObl 3anaHus (pyHKkumMu. B3auMmHO 00parHble (PYHKIMH.
Komnoznuuss ¢Qynkumii. ['paduk  (yHKOMU. DieMeHTapHble NpeoOpa3oBaHHs
rpaduKoB QyHKLIWA.

OO6nacTe OnmpencacHus 1 MHOKECTBO 3HAUYeHWH (QyHKuMU. Hymm QyHKIum.
[TpoMeKyTKH 3HAKOMIOCTOSAHCTBA. UETHBIE M HEUETHBIE PyHKIMKU. [leproanyeckue
¢yHkmuu. [IpoMEXyTKH MOHOTOHHOCTH (PYHKIHMH. MakCMMyMbl U MWHUMYMBbI
¢dbyHkumu. HanOosplee 1 HauMEHbIIEE 3HaYEHUsT (PYHKIIMKM HA TPOMEXKYTKE.

Jlunelinasg, kBajpatuuHas W JAPOOHO-TMHEHHAs (PYHKIUU. DJEMEHTaApHOE
UCCIIEIOBAHUE U TOCTPOCHHUE UX IPaPUKOB.

CreneHHas QyHKIMS C HATypalbHBIM M LENBIM MOKa3arenem. EE cBolicTBa u
rpaduk. CpoiicTBa M Tpaduk KOpHS N-Oi CTENEHM Kak (PyHKUMM OOpaTHOM
CTETICHH C HATYPAJIbHBIM MMOKA3ATEEM.

[TokazarenpHass w norapupmuueckas (PyHKIMW, WX CBOWCTBA W TPAPUKH.
Hcnonb3oBanne rpa@ukoB QyHKIMNA JUTsl PEIICHUST YPABHEHUH.

TpUroHOMETpUYECKAs OKPY>KHOCTh, ONPENCICHUE TPUTOHOMETPUUYECKUX
(PYHKIMIA YMCIIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBHCHMOCTHM B PEAJbHBIX MNPOLECCAX W SBIICHUSX.
['padmkm peanbHBIX 3aBUCUMOCTEH.

Havana maremaTnyeckoro anajainsa

[TocnemoBarembHOCTH, CHOOCOOBI 3aJaHMs TOCIEA0BATENbHOCTEH. MeTon
MaTEMaTHIECKON WHAYKLIHH. MOHOTOHHBIE " OTPAaHUYEHHBIC
NOCIEA0BATENbHOCTH. VICTOPHS BO3HMKHOBECHUSI MAaTEMATHYECKOTO AHAIM3a Kak
aHamm3a OECKOHEYHO MaJIbIX.

Apupmernueckas U reoMeTpuuecKas nporpeccui. beckoHeuHo yObIBaronas
reoMerpuueckas nporpeccusi. CymMmma O€CKOHEYHO yOBIBAKOIICH M€OMETPUUYECCKON
nporpeccuu. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Uncio e. GopmyJia CI0KHBIX
npoueHToB. Hcmonb30BaHWE TMPOrpeccMy Ui PELICHUS PEAIbHBIX — 33]a4
NPUKJIATHOTO XapaKTepa.



HenpepbiBHblE (QYHKUMM W KX CBOMCTBA. TOYKM pa3pbiBa. ACUMMTOTHI
rpaukos QyHKuuMiAi. CBOMCTBa (YHKUMA HENpepbiBHbIX Ha 0OTpe3ke. MeToq
NHTEPBA/IOB /11 PELUeHUA HepaBeHCTB. [TpUMeHeHWe CBOWCTB HEMpepbIBHbIX
(hYHKUMIA ANsa peLLeHns 3aaau.

[MepBas 1 BTOpas NPoM3BoAHbIE yHKUMKX. OnpeaeneHne, reoMeTpruyecKnin n
(hM3MYECKNIA CMbIC/ MPOM3BOAHON. YpaBHeHWE KacaTeNbHOM K rpadivky QyHKUNN.

[Mpon3BogHbIE  3/1eMEHTAPHbLIX (hyHKLMIA. [Npon3sogHasn CYMMBbl,
NPOV3BEAEHNS, YHaCTHOr0 U KOMMNO3ULMW (hYHKLNN.

MHoXecTBa 1 fiornka

MHOXeCTBO, oOrepaumMy Hag MHOXecTBamy W WX CBOWCTBa. [AuarpaMmbl
dinepa-BeHHa. TpyMeHeHMEe TEOPETUKO-MHOXECTBEHHOrO anmnapata And
OnucaHus peasibHbIX MPOLECCOB W SBMEHWA, MPWU PelleHnun 3adady U3 Apyrux
y4ebHbIX NPeaMeTOB.

OnpepneneHne, TeopemMa, CBOWCTBO MaTeMaTM4eckoro obbekTa, CneficTBue,
[l0Ka3aTeNbCTBO, PaBHOCW/IbHbIE YPaBHEHWA.

11 KJTACC

Ywncna n BblUMCIEHUS

HaTypanbHble 1 Uenble uncna. MpumMeHeHWe NPU3HAKOB AeMMOCTM LIENbIX
yucen, Hambonblwmi obwmin genutens (ganee - HOJL) M HavMeHbluee o06Lee
KpaTHoe (ganee - HOK), ocTtaTkoB no MoAynto, anroputma EBknnaa ans peleHms
3a7ay B Le/bIX Yncnax.

KomnnekcHble uucna. Anrebpavyeckass M TPUTOHOMETPUYECKas (HOPMbl
3anMcu KOMMMEKCHOro 4ucna. ApudmeTnyeckne onepaumym € KOMMAEKCHbIMU
yncnamn. M306pakeHne KOMMMEKCHbIX YMCEN Ha KOOPAWHATHOM MN/IOCKOCTM.
dopmyna Myaspa. KopHM n-0ii CTENeHN 13 KOMMAEKCHOrO yncna. MNMpumeHeHune
KOMMNEKCHBIX YnCeN N5t peLeHnst (PU3NYECKNX 1 reOMETPUYECKMX 3aaau.

YpaBHEHUS N HepaBeHCTBA

CuctemMa ” COBOKYMHOCTb YpPaBHEHWIA W HepaBeHCTB. PaBHOCU/bHbIE
CUCTEMbI U CUCTEMbI-CNEACTBUSA. PaBHOCW/bHbIE HEPABEHCTBA.

OT60p  KOpHEelW  TPUrOHOMETPMYECKUX  YPaBHEHWMA  C  MOMOLLbHO
TPUIOHOMETPUYECKOI OKPY)KHOCTU. PeLleHne TpUroHOMETPUYECKNX HEPABEHCTB.

OCHOBHble  MeTOfbl  PEeLleHVs MOKasaTe/lbHbIX W NI0rapumMmnyYeckmx
HEpaBEHCTB.

OCHOBHble METO/lbl PELLEHNS MPPALMOHANIbHBIX HEPABEHCTB.

OCHOBHble MEeTOflbl PELUEHNS CMUCTEM M COBOKYMHOCTEN pauMOHaNbHbIX,
MppaLnoHa/bHbIX, NOKa3aTe/IbHbIX U NOrapuMUYECKUX YPaBHEHMWIA.

YpaBHeHWs, HepaBEHCTBA M CUCTEMbI C NMapaMeTpamu.



[IpumeHeHHEe  ypaBHEHWA, CUCTEM W HEPABEHCTB K  PEUICHHIO
MAaTEMaTUYECKUX 3a/ad W 3a/a4 W3 PA3IMUHbIX OOJAacTeii HAYKH M PEaTbHOM
YKU3HW, UHTEPIPETALHUS MOJTYUYECHHBIX PE3YJIbTaTOB.

DYyHKUHUH U TpapuKH

I'paduk komnozummu ¢QyHkuil. ['eomerpudeckre 0Opa3bl ypaBHEHHWHA WU
HEPABEHCTB HA KOOPAVMHATHOM MITOCKOCTH.

Tpuronomerpuueckue (PyHKIMHU, X CBOMCTBA U IpaduKH.

['paduueckne MeTOmBl pEUICHHs] YPaBHEHWH M HEPaBEHCTB. [ padumyeckue
METO/IbI PEUICHHS 3a/1a4 C MapaMeTPaMHU.

HUcnonw3oBanue rpadukoB (QYHKOMNA Ui UCCIEAOBAHHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOPBIE BO3HHMKAKOT MPU PEUICHWM 3a1a4 W3 JIPYIMX YUYEOHBIX
MPEAMETOB U PEATTBHOM YKU3HHU.

Havana maremaTnyeckoro anajansa

[IpumeHeHre MPOU3BOAHON K MCCIEI0BAHUIO (PYHKIIMHA HA MOHOTOHHOCTH W
3KCTpeMyMbl.  HaxoxaeHne  HamOOJbIIEr0 W HAMMEHBLIETO  3HAYECHWIA
HENMPEPBIBHON (DYHKIMU HA OTPE3KE.

[IpumeHeHre TPOW3BOAHOM I HAXOXACHWS HAWIY4YIIEr0 PELICHUS B
NPUKIAIHBIX 33]a4ax, A ONPEACICHUS CKOPOCTH M YCKOPEHUs MpoLecca,
3aJJaHHOTO (POPMYJIOH WK rpauKOM.

[TepooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. [lepBooOpasHbie
ANIEMEHTApPHBIX (PyHKIMA. [IpaBuiia HaxoxACHUS NEPBOOOPA3HBIX.

HnTerpai. I'eomerpuyeckuit CMBICIT WHTETpAJIA. Brranciienue
onpeaenéHHoro uurerpaia no gpopmyne Hetorona-JlelOnuna.

[IpumeHeHre WHTErpaia Ui HAXOXKACHWS IUIOMAACH TUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepbl pemienuii nuddepeHunaIbHbIX  ypaBHEHUNA. MaTteMaTndeckoe
MOJCIMPOBAHUE PEATBHBIX MPOLECCOB C MOMOWIBKD AU pepeHIranbHbIX
YPaBHEHHIA.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYUEBHOI'O KYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YITJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakaaHCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMKA 00YUarOIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO  4YJI€HA  POCCUICKOro  o0miecTBa,  MPEACTABICHHE O
MaTEMaTHYECKUX OCHOBAaX ()YHKIMOHWPOBAHMS PA3JIMUYHBIX CTPYKTYP, SBJICHUM,
NpoLEAYP TPAKIAHCKOTO0 0O0ImecTBa (BBIOOPHI, OMPOCHI W JAPYro€), YMEHHE
B3aMMOJECHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBUM C MX
(YHKIMSMU 1 HA3HAUYEHUEM,

2) NaTpHOTHYECKOT0 BOCTIMTAHHS

c(hOPMUPOBAHHOCTh POCCUMCKON TPaKAAHCKOH MICHTHYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaTeMaTWKW, UEHHOCTHOE OTHOILUEHWE K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB U POCCHUCKON MAaTeMaTHYECKOMN IIIKOJIBI,
WCIOJIb30BAHUE JTHX JOCTMXKCHHMH B JPYIMX HAyKax, TEXHOJOrWsX, cdepax
SKOHOMHMKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHWE AYXOBHBIX LIECHHOCTEH POCCHHCKOrO Hapoaa, CPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMS, STUYECKOrO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKAM
NIPUMEHEHUEM JOCTWKEHUA HAYKM M JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJI4AA B MOCTPOCHHUE YCTOHUYMBOTO Oy IyILETO;

4) 3CTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OICTETUKY MATEMAaTHYE€CKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEUICHHIA, PaCCYACHUNA, BOCIPUUMUYNBOCTD
K MaTeMaTH4YE€CKUM aCMEKTaM Pa3IMuHbIX BUIOB UCKYCCTBA,

S) pu3uvecKoro BOCHUTAHHUA:

C()OPMUPOBAHHOCTb YMEHUS TPUMEHATH MAaTEMATHYECKUE 3HAHUS B
MHTEpPECax 3A0POBOr0 U 0€30MACHOT0 00pa3a >KM3HHU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3/I0POBBIO (30POBOE MUTAHUE, COAJIAHCHUPOBAHHBIN DPEKUM 3aHATUNA WU
OTIbIXa, PErYyJspHAs PU3NYECKass AKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHHE
MIPH 3aHATHASX CIIOPTUBHO-03I0POBUTEIBHON AEITENBHOCTHIO,

6) TPY10BOT0 BOCIIMTAHUSL:

TFOTOBHOCTh K TPYAYy, OCO3HaHHME IICHHOCTH TPYAOIKOOMS, HMHTEPEC K
pa3nuuHbiM  cepaMm  MPO(PECCHOHAIBHOM  OEATENIBHOCTH, CBS3aHHBIM  C
MAaTEMATUKOM M €€ NPUIIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynyuieid mpodeccun HW  pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,



TOTOBHOCT M CIIOCOOHOCTH K  MaréMaTH4eckoMy  OOpa3oBaHUI0 W
caM000pa30BaHUI0 HA TMPOTSHKEHWM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH NMPAKTHYECKUX 3a1a4 MATEMATUUYECKON HATPABICHHOCTH,

7) 3K0JIOTHYECKOT0 BOCIUTAHUS :

C()OPMUPOBAHHOCTb  JKOJIOTHYECKON  KyJbTYPbl, TNOHWUMAHHUE BJIHASHHS
COLMAJIBHO-OKOHOMUYECKMX NPOLIECCOB HA COCTOSIHUE NMPUPOAHOW M COLMAIBHOM
Cpelbl, OCO3HAHKE TNIOOATBHOIO XapakTepa SKOJIOTMYECKUX MPoOIeM, OPUECHTALUS
Ha MPUMEHEHUE MATEMaTHYECCKUX 3HAHWA [UId peleHus 3aaad B 00jacTu
OKPY>KarOIIEH Cpeapl, IUIAHUPOBAHWE IMOCTYNKOB M OLEHKM WX BO3MOXKHBIX
MOCJIEACTBUM JUISl OKPY KAOLIEH CPEMBI;

8) HeHHOCTH HAYYHOI 0 IO3HAHUSL:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKM H  OOLICCTBEHHOH  MPAKTUKHA, [OHUMAaHUE
MaTEMaTUYECKOH HAyKM Kak cQepbl 4YEIOBEUECKOH ACITENBHOCTH, J3TAloOB €€
pa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LMBWIM3ALMKA, OBIAJCHUE S3BIKOM
MAaTEMaTUKA W MaTEeMaTHYECKOH KyJbTYPOH KaK CPEICTBOM IIO3HAHWS MUPA,
TOTOBHOCTh OCYIIECTBIIATh NPOCKTHYK) M MCCIECIOBATEIBCKYI0 ACATEIIBHOCTD
WHIUBUAYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1CiiCTBHA

ba3osbie jjornyeckue aeiicTBus:

BBISIBJISITh M XAPAaKTEPU30BaTh CYLICCTBEHHBIC MPU3HAKM MAaT€MaTHYECKUX
OOBEKTOB, TOHATHHA, OTHOIIEHWH MEXAy MOHATHAMH, (POPMYJIMPOBATH
OMpPEACIICHUS MOHATUH, YCTAHABIIMBATh CYLIECTBEHHBIA MPU3HAK KJIacCU(PUKaLIH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPABHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIN3A,

BOCHPUHMAMATH,  (OpPMYJHpOBaTh M  MNpeoOpa3oBbIBaTh  CYXKACHHUS:
YTBEPAUTENBHBIE U OTPULIATENBHBIE, CTUHUYHBIEC, YACTHBIE M OOIIKUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U MPOTHBOPEUHS
B (pakTax, NaHHBIX, HAOMIOACHUIX W YTBEPXKACHHSX, MPElaraTb KPUTEPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U IPOTHBOPEUHNIA;

JeNIaTh BBIBOJABI C WCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTHBHBIX YMO3aKIOUCHHUH, YMO3aKITFOUCHHN IO aHATIOTHH;

NPOBOJMTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUIMA
(IpsIMbIE ¥ OT MPOTHBHOTIO ), BEICTPAUBATh APTYMEHTALMIO, TPUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUSI U BBIBOIBL,

BBIOMpaTh Cnoco0 pemeHus y4eOHOM 3aJauu  (CPaBHMBATH HECKOJIBKO
BAPUAHTOB  PCIICHUs, BbIOMpaTh HauOoJiee MOAXOJAMIMI € yYETOM
CaMOCTOSITENTIbHO BBIJICTICHHBIX KPUTEPUEB).



ba3oBble nccienoBarebckne eiicTBUS:

MCIOJIb30BATh BOIMPOCHI KaK MCCIEAOBATENBCKUA HMHCTPYMEHT MO3HAHMS,
(opMyJIMpOBaTh  BOMPOCH,  (PUKCHPYIOIIKME  MPOTHBOPEYHE,  MPOOJEMY,
YCTaHABJIMBATh MCKOMOE W AAHHOE, (OPMUPOBATH THIIOTE3Y, ApryMEHTHPOBATH
CBOIO MO3ULIAI0, MHEHUE,

NPOBOJMTH CAMOCTOSATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICTOBAHUE
N0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTEMATHUYECKOr0 OOBEKTA, SBJICHUS, TPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY OOBEKTaAMMU, SBJICHUSIMU, MPOLIECCAMHU,

CaMOCTOSTENIHO (HOPMYJIUPOBATh OOOOUIEHUST W BBIBOJABI MO PE3yjbTaTam
NPOBEAEHHOTO  HAOMIOACHMS, MCCIAEAOBAaHWS, OLICHMBAThb  JOCTOBEPHOCTH
NOJIyYEHHBIX PE3YJbTATOB, BEIBOJIOB U OOOOIICHHIA;

NPOrHO3MPOBATh BO3MOKHOE PA3BUTHE TMPOILECCA, a TaKXKE BBIIBUTATh
NPEANOJIOKEHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHSX.

PabGora ¢ uapopmanmeii:

BBISIBJIATH Ae(PUUMTEl MHPOPMALMK, NTaHHBIX, HEOOXOIUMBIX JJsl OTBETA HA
BOMNPOC U JUIsl PELICHUS 3a/1a4H,

BBIOMpaTh MHPOPMALMIO U3 UCTOYHUKOB PA3JIMYHbIX THUIOB, AHAJIM3UPOBATH,
CUCTEMATHU3MPOBATh W WHTEPINPETHPOBATH WH(OPMALUIO PA3TUYHBIX BUAOB W
(hopM MpeACTABICHMUS,

CTPYKTYpUpOBaTh HMH(POPMALMIO, MPEACTABIATh €€ B PA3NIMUHBIX (hopMmax,
WJLTIOCTPUPOBATH TPA(UUECKH;

OLICHUBATH HaAEKHOCTh vuH(popManmu no CaMOCTOSITEJIBHO
c(OPMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIC AeiiCTBHS

OO0wwenue:

BOCIIPUHUAMATH U (POPMYJMPOBATH CY>KIEHUSI B COOTBETCTBHHU C YCIOBHSIMH U
HENsIMH  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PECHHS B
VCTHBIX W NHMCBMEHHBIX TEKCTAaX, AABaTh MOSACHEHWs MO XO4Y PELICHUS 3a1ayM,
KOMMEHTHUPOBATH MOy YCHHBIHN pe3yJIbTar;

B X0A¢ 00CYKIEHUsS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYAAEMON TEMBI,
npoOJIeMBbl, PEIIAEMON 3aaud, BBICKA3bIBATH WJCH, HALCICHHBICE HA TOUCK
pelIEHUs, COIMOCTABIIATE CBOM CYXKACHUS C CY)XKIECHHUAMU IPYIUX YYaCTHUKOB
auasiora, 0OHapy>KMBaTh Pa3jiMuMEe W CXOACTBO TMO3WLMH, B KOPPEKTHOH (popme
(OopMyJIMPOBATH PA3HOTIACHSI, CBOM BO3PAKEHUS,

[PEACTABIIATE PE3YIBTATHl PELIECHUS 3a1a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMA,
NPOEKTA, CAMOCTOATENBHO BBIOMPATH (POPMAT BBICTYIUIEHHS C YYETOM 33]a4
NPE3CHTALMH U OCOOCHHOCTEH ay AUTOPUH.

PeryasituBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUS



Camoopranu3anus:

COCTaBJIATH IUIAH, &ITOPUTM PELICHUS 33Ja4, BBIOMPATh COCO0 PEIIEHUS C
YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHHI ¢ YUETOM HOBOM MH(pOpPMALIKH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJICKT:

BIAJACTh HABBIKAMM  IO3HABATEIIBHOH  PEQUIEKCHM  KaK  OCO3HAHMs
COBEPLIACMBIX JCHCTBUN W MBICIATENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAACTh
crocobaMy CaMOIIPOBEPKHM, CAMOKOHTPOJS TMpoLEcca M pe3yJibTara peLICHUs
MaTEMaTHYCCKOM 3a1a4H,

OPEABHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPH PELICHUH 3a/1a4M,
BHOCUTBH KOPPEKTHBBI B JACITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX,
HaHJCHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEHH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSIM, OOBICHSATH TPAYMHBI
JOCTWKEHHS WM HEAOCTHIKEHHS PE3YJIbTATOB AEATENIBHOCTH, HAXOUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 AeSITeIbHOCTD:

NOHMMATh W MCIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIY AJIbHOM
paboTel TpW PEIICHUM Yy4eOHBIX 33434, MNPUHUMATh LEIb COBMECTHOM
JESATENBHOCTH, TUIAHWPOBATh OPraHU3alui0 COBMECTHOH pPAOOTHI, pacHpencisTh
BHJIbI pabOT, JOrOBapUBAaThLCSA, OOCYXKIaTh MPOLECC M PE3yabTaT padoThI,
000011aTh MHCHHST HECKOJIBKIX JTFOJICH;

Y4acTBOBATh B IPYMIOBbIX (popMax padoTel (00CYKIEHUs, OOMEH MHEHUH,
«MO3TOBBIC  INTYPMbI» W  HWHBIE), BBIIOJHATE CBOK 4acTb PadOTBl W
KOOPAMHUPOBATh CBOW JECHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OLICHHWBATH
KAQueCTBO CBOCTO BKJIAAa B OOIIMH MPOAYKT MO KPUTEPHIM, CHOPMYTHMPOBAHHBIM
YYaCTHUKAMH B3aUMOJECHCTBUSI.

HPEIMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenuss B 10 kjacce oOydarOIIMIACS TOJYUYUT CICAYIOIINAEC
NPEAMETHBIC PE3YJbTATHI MO OTACIBHBIM TEMaM padouyeii Mporpammbl y4eOHOTO
Kypca «Anredpa 1 Havaia MaTeMaTHYeCKOr0 aHAJIA3A)

Yuciia v BbIYUCTICHUS:

CBOOOJIHO OIEPUPOBATh MOHSATHSIMHU. PAlMOHAIBHOE YHMCJI0, OECKOHEUYHas
nepuoanyeckas  JApoOb, TPOLEHTHI, HPPAIMOHATIBHOE YHCIIO, MHOKECTBA
PALMOHANBHBIX U JICHCTBUTENBHBIX YUCET, MOLYJIb ACHCTBUTEIIBHOIO YHACIIA,

NPUMEHSATH JAPOOM W MPOLCHTHI JJis PEUICHUS MPUKIAIHBIX 3a1a4 U3
Pa3IMYHBIX OTPACiIE 3HAHWN U PEATBHON YKU3HH,

MPUMEHSATh MPUOIMKEHHBIC BEIYACIICHUS, IPABUIIA OKPYTJICHUSI, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN,



CBOOOAHO OMNEPUPOBATh NOHATHEM: CTEMEHb C LEJNBIM [OKa3aTeNeM,
MCIOJIb30BATh MOAXOASILY 0 (POPMY 3amnmuch ACHCTBUTENBHBIX YACEN Uil PELICHUS
MPAKTHYECKUX 3a/1a4 U NIPEICTABIICHUS JaHHBIX,

CBOOOAHO ONMEPUPOBATH MOHATUEM: APU(PMETHUECKUANA KOPEHb HATYPATBHON
CTEIEHH,

CBOOOAHO OMEPUPOBATH MOHATHUEM: CTEMECHD C PALIMOHAIBHBIM MOKA3aTENIEM,

CBOOOAHO OMEPUPOBATH MOHATUAMU. JIOTapu(M 4YHCHa, OECATHYHBIE W
HATYpPAIBHBIE JIOTaPU(PMBIL,

CBOOOAHO ONEPUPOBATh MOHITHSIMH. CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC
YUCJIOBOTO apryMeHTa,

ONEPUPOBATH MOHATUAMH. APKCUHYC, APKKOCHHYC M apKTaHI'€HC YHMCIIOBOIO
apryMeHra.

YpaBHeHHS H HEPABEHCTBA:

CBOOOAHO OMEPUPOBATH MOHATHIMM: TOXKIACCTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS W YPABHEHHU-CIIEICTBUS, PABHOCHJILHBIE HEPABEHCTBA,

OPUMCEHITh Pa3JMYHbIE METOJAbl PEUICHHs palMOHAIBHBIX W APOOHO-
palMOHAJIbHBIX VPaBHEHWM, MNPUMEHATH METOJ WHTEPBAIOB JUIA  PELICHUS
HEPABEHCTB,

CBOOOAHO OMNMEPUPOBATh MOHATHUSMHU. MHOTOYJIEH OT OJHOHW NEPEMEHHOM,
MHOTOWIEH € UEIbIMU KO3((PHUIMEHTAMU, KOPHM MHOIOYJIEHA, HPUMEHSTH
JEJIEHUE MHOTOYJIEHA HA MHOTOWIEH € OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS PELCHUs 3a/1a4,

CBOOOAHO ONEPUPOBATh NOHATHIMM. CUCTEMA JIMHEWHBIX YPaBHEHMWIA,
MaTpula, ONPEACIUTENb MATPULBl 2 X 2 W €ro TEeOMETPUYECKHA CMBICH,
MCIIOJIB30BaTh CBOMCTBA OMPENEHUTENS 2 X 2 Iy BBIYMACIECHUS €r0 3HAYCHHS,
[PUMEHATh ONPEHACIUTENN JUIA PELIEHUS CUCTEMBl JIMHEWHBIX YPaBHEHHIA,
MOJEIUPOBATH PEATBHBIE CUTYAlMH C TOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHUI,
HCCIIENOBATh TOCTPOCHHBIE MOJEIM C IOMOIIBI0 MATPHULl W OIPEACIIUTEIIEH,
WHTEPIPETUPOBATH MOy YCHHBIN pe3yJIbTar;

UCIOJIb30BATh CBOWCTBA JCHCTBMH C KOPHSMH JJs MpeoOpa3oBaHMs
BBIPOKECHU,

BBITIOJTHATE NPE0OPA30BaAHUS YMCTOBBIX BRIPAKECHHIA, COACPKAIUX CTENEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM,

M CIOJIb30BATh CBOIiCTBa aorapumMoB ISt npeoOpazoBaHus
Jorapu(pMUUECKUX BBIPAKCHHIA,

CBOOOAHO ONEPUPOBATh MOHATUSIMHU. MPPALMOHAIBHBIC, MOKA3ATEIbHBIE W
JOTrapu(PpMHUYECKAE YPABHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIBI PABHOCHIIBHBIX
[IEPEXO0/I0B WIIM OCYLIECTBIIAA IPOBEPKY KOPHEH;



NPUMEHATE OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIBI JUTsl MPeOOPa30OBaHHUs
TPUTOHOMETPUYECKHUX BBIPAKEHHIA,

CBOOOAHO OMEPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHHE,
OPUMEHATh  HEOOXOoauMble  (OPMYJIBI  JUISi  PEUICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPABHEHUH;

MOJCIUPOBATh pEANbHBIE CUTyallMd Ha s3bIKE aireOpel, COCTaBIAThH
BBIPOKEHUS, YPABHCHUWS, HEPABEHCTBA MO YCIOBHKO 33a4M, MCCIEAOBATh
NOCTPOCHHBIE MOJCIIN C HCIIOJIB30BAHUEM arlapara ajreopal.

DYyHKUHH U TpaduKH:

CBOOOAHO OMEPUPOBATH MOHATUAMM: (QYHKIMS, CIOCOObI 3aqaHus (QyHKIMH,
B3aMMHO OOparHble (yHKIMW, KOMMO3ULMS (PYHKUMHA, rpadpuk QyHKIUH,
BBITIOJTHATE 3JIEMEHTAPHBIEC MPeo0pa3oBaHus rPaPUKOB (yHKIIHIA,

CBOOOAHO OMEPUPOBATH MOHATHIMH: OOJIACTH OMPEACICHUS M MHOMECTBO
3HAQUYEHUH (QYHKUUH, HYJIA (PYHKIUK, MPOMEKYTKH 3HAKONOCTOSHCTBA,

CBOOOAHO OMEPUPOBATH TMOHATUSAMHU. YETHBIE W HEYETHblE (YHKIMH,
NEPUOANYECKHE (PYHKIMU, TPOMEKYTKA MOHOTOHHOCTH (DYHKI[MM, MAKCUMYMBbI U
MUHUMYMBl (YHKIHAK, HauOOJbIICe M HAUMEHbBIIECE 3HAUYCHWE (YHKIMHA HaA
IPOMEXKYTKE,

CBOOOAHO ONMEPUPOBATH MOHATUSIMHU: CTENEHHAs (PYHKIMS C HATYPAJTBHBIM U
LENBIM TMOKa3areneM, rpaQuk CTENEHHOW (YHKIUM C HATYPaIbHBIM W LIETBIM
nokasareneM, rpaguk KOpHS N-0il CTENEHM Kak (yHKIMH OOpAaTHOM CTENEHW ¢
HATYPaIbHBIM MOKA3aTENIEM,

OMEpUpPOBaTh TOHATHSIMH. JIMHEHHAs, KBaapaTuyHas W APOOHO-TUHEHHAs
(YHKLMH, BBITOJHATE 3JIEMEHTAPHOE UCCIEA0BAHUE U MIOCTPOEHUE UX TPAPUKOB,;

CBOOOAHO OMEPUPOBATH MOHATHUSMU. MOKa3aTrelibHas W Jorapumuueckas
(YHKIMKM, MX CBOMCTBA M rpaMKu, MCIOIB30BaTh WX TPAQUKU A PELICHUS
YPaBHEHHIA,

CBOOOAHO ONEPHPOBATh MOHITHSIMH. TPUTOHOMETPHUYECKAS OKPY>KHOCTB,
ONMPEACIICHUE TPUTOHOMETPUUECKUX (DYHKIMI YACIOBOIO apryMEHTA,

UCIONBb30BaTh Tpaduku (PyHKIME Uil WCCAEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH MPHU PELICHUH 3a/1a4 W3 JPYTUX YUEOHBIX MPEIMETOB U PEAIbHOM
YKU3HU, BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMM,

Hauana maTeMaTH4ecKkoro aHajausa:

CBOOOAHO ONEPUPOBATh MOHATHIAMH: APHPMETHUECKAS M TEOMETPUUECKAS
nporpeccusi, 0ECKOHEYHO yOBIBAKOINAS T€OMETPAYECKAS MPOTPECCHS, TMHEHHBIN 1
AKCIMOHEHIMAIbHBIA pocT, (popMyra CIOKHBIX MPOLEHTOB, AMETh MPEACTABICHHUE
O KOHCTaHTE,

MCIOJIB30BATh MPOTPECCUU U PEUICHHS PEAITBHBIX 33Ja4 MPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHITHIMU: TOCIEA0BATEIBHOCTD, CIIOCOObI 3aAaHHUS
[TOCIEA0BATENBHOCTEN, MOHOTOHHBIE W OlPAaHUYEHHBIE TIOCJIEN0BATEIBHOCTH,
[IOHMMATb OCHOBBI 3apPOJKIECHUS MAareMaTU4YeCKOro aHajli3a KakK adaiusa
OCCKOHEUHO MAJIBIX;

CBOOOAHO OMNEPUPOBATH TIOHATUSMH. HENPEPBHIBHBIE (YHKIUH, TOYKH
pa3pbiBa rpadmka QyHKIHMKA, aCUMITOTHI rpaduka GyHKIHH,

CBOOOAHO OMEpPUPOBATh TMOHATHEM: (PYHKIMS, HENPEPBIBHAs HA OTPE3KE,
NPUMEHSTH CBOHCTBA HEMPEPBIBHBIX (PYHKIMI AJIs PEIICHUS 3a1aY,

CBOOOAHO OMEPUPOBATh TMOHATUSAMHU. TEPBas M BTOPas MPOU3BOIHBIC
(yHKIMH, KacaTenbHas K rpaguKy QyHKINW,

BBIYUCIIATH MTPOM3BOJHBIE CYMMBI, IIPOU3BEICHUS, YACTHOIO U KOMITO3HULIUHI
IByX (DyHKUMH, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (YHKIIHIA,

WCIOJIb30BATh TEOMETPUYECCKUI W (PU3NYECKUIA CMBICT MPOM3BOAHON IS
perenus 3anauy.

MHoKecTBa H JIOTHKA:

CBOOOAHO  ONMEpPUPOBATH  TOHATHUSMH. MHOXKECTBO, ONEPALMM  HAA
MHOXECTBAMHU,

MCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapar Ui ONUCaHNs PeAIbHBIX
NPOLECCOB M SBJICHUH, MPU PEIIEHUH 3344 U3 APYTUX YYEOHBIX TPEIAMETOB,

CBOOOAHO OMEPUPOBATH MOHSATUSMHU. OINPEACICHUE, TEOPEMA, YpPaBHEHHE-
CJICIICTBUE, CBOMCTBO MATEMATUYECKOTO O0OBEKTA, JOKA3ATEIBCTBO, PABHOCUIIBHBIE
VPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydarOIIMACS TOJYYUT CIEAYIOLINAEC
NPEAMETHBIE PE3YJIBTAThl MO OTACIBHBIM TeMaM padoueii mporpaMmel y4eOHOTO
Kypca «Anredpa 1 Havaia MaTeMaTHYeCKOr0 aHAIA3AY

Yucna v BbIYUCICHHUS:

CBOOOAHO OMNEPHUPOBATH MOHATHUSMHU. HATYPAJBHOE M ILEJIOE YKCIIO,
MHOKECTBA HATYPAIbHBIX W LEJBIX YUCEN, MUCIOIb30BAaTh MPU3HAKU JECIIMMOCTH
uenslx uncen, HOJ{ u HOK HaTypanbHBIX 4KCeN s PEIUEHUs 3a1a4, TPUMEHATh
anroput™m EBxinna;

CBOOOAHO OMEPUPOBATh TMOHATUEM OCTaTKa MO MOJIYJIKO, 3aluChIBaTh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX [TO3UIHOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOAHO OMEPUPOBATh MOHATUSMHU. KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHMCEN, TMPEACTABIATh KOMIUIEKCHBIE YHCIA B aareOpamyeckoil u
TPUTOHOMETPUUECKON (POpPME, BBITIOJIHATh apu(PMETHUECKUE ONEPALUN C HUMH H
n300paXkaTh HA KOOPAMHATHOHN TUIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOAHO ONEPHUPOBATh MOHATHUSIMHU. MPPALMOHAIBHBIC, MOKA3ATEIBHBIE W
JOrapu(MUUECKAE HEPABEHCTBA, HAXOOUThb WX PEHIEHUS C  MOMOIIBIO
PABHOCHIIBHBIX TIEPEX0JIOB;

OCYUIECTBIIATE OTOOP KOPHEH TMpW PEIIEHUH TPUTOHOMETPUUYECKOTO
VPaBHEHUS,

CBOOOAHO OMNEPUPOBATH TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXoauMmble  (OPMYJIBI  JUISi  PEUICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOAHO ONMEPUPOBATH MOHATUSMU. CHCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEW PaLMOHAIBHBIX, UPPALMOHAIIBHBIX, MTOKA3aTENbHBIX U
JOrapu(pMUYECKAX YPABHEHUI U HEPABEHCTB,

pemarb panoHaIbHEIE, HppaloHaIbHBbIC, [IOKa3aresbHbIE,
JOrapu(MUUECKHEe W  TPUTOHOMETPUYECKHE YPAaBHECHUS W HEPABEHCTBA,
CoJIepyKallie MOIYJIU ¥ TapaMeTpHI;

NPUMEHSTh TpauuecKue METOABI 7Sl PEIICHUS] YPABHEHUI W HEPABEHCTB, a
TaKoKe 3a/1a4 ¢ TapaMeTpaMy;

MOJCIUPOBATh PEAIBHBIE CUTYallMd Ha S3bIKE aireOpel, COCTaBIATH
BBIP@OKEHHUs, YPABHEHHUs, HEPABEHCTBA M MX CHUCTEMBI 10 YCIIOBHUIO 3alayd,
UCCIIEIOBATh IMOCTPOEHHBIE MOJEIA C MCHOIb30BAHUEM ammapara anreOpsl,
WHTEPIPETUPOBATH MOy YEHHBIN PE3YJIbTAaT.

DOYyHKUHH U TpaduKH:

CTPOMTH TpauKM KOMMO3WIMM (PYHKIMHA C TOMOLIBK 3JIEMEHTAPHOTO
MCCJICTIOBAHUS W CBOHCTB KOMIO3ULMH IBYX (PyHKIWIA;

CTPOMTh TIE€OMETPUYECKME 00pa3bl YpaBHEHWI M  HEPABEHCTB HA
KOOPAMHATHOW MIIOCKOCTH,

CBOOOAHO ONMEPUPOBATh TMOHATHSAMH: TPAPUKH  TPUTOHOMETPUUYECKUX
(yHKmii;

OPUMEHATh (YHKIUM JUIsS MOJCIMPOBAHUS W HCCIECAOBAHUS PEATBHBIX
IIPOLIECCOB.

Havajia MaTreMaTH4eCKOro aHaJIu3a:

WCIOJIb30BATh MPOU3BOJAHYIO JIJISl UCCIIEIOBAHUS (PYHKIIMA HA MOHOTOHHOCTB
U OKCTPEMYMBIL,

HaXOJUTh HAUOONBIIEE U HAMMEHbBIIECE 3HAYCHUS (YHKIMM HENPEPHIBHOW HA
OTPE3KE;

WCIIOJB30BaTh MPOU3BOIHYIO Ul HAXOXKACHUS HAWIIYYIIErO PELICHHWS B
NPUKIQIHBIX, B TOM YHUCIE COLMAIBHO-DKOHOMMYECKUX, 3ajayax, Ui
OMpEACIICHUs CKOPOCTH M YCKOPEHMs Mpolecca, 3aJaHHoro (opmynoid wim
rpadukom;



CBOOOAHO ONEPUPOBATH MOHATHUSAMHU. TEPBOOOpa3Hasi, ONPEACIEHHBIN
WHTETpaJl, HAXOAWTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKLUHMA W BBIYUCIIATH
uHTerpan no gopmyne Hetorona-JleiiOnnna,

HAXOJUTh MJIOIAAN MIOCKUX (PUTYP U 00BEMBI TEJ C MOMOLIBIO UHTETPAIIA,

UMETh TPEICTABICHAE O MATEMAaTHYECKOM MOJCIUPOBAHUM HA MPUMEPE
cocrapiicHUs TU(pPepeHIANBHBIX YPABHCHUI,

pelare MPUKIAJHbIE 33a4d, B TOM YHMCIE COLUATBHO-3KOHOMUYECKOTO W
(pM3M4ECKOTO XapakTepa, CPEACTBAMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC
KoauuyectBo uacos DJIeKTPOHHbBIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrie)
n/nm NPOrpamMmsl Bcero Kontpoabhie | Hpakriseckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
MHOx€eCTBO AEHCTBUTEIBHBIX YUCEL.
| Mmnorounensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JINHEHHBIX
YPaBHEHUI
) Oyukuun u rpapuku. CreneHHast QyHKIU C 12 )
LIEJIbIM [TOKa3aTeIeM
3 Apudmerndecknil KOpeHb N-OH CTEMEHH. 15 |
HppaunonanbHble ypaBHEHUS
4 ITokazarenbHas pyHkuus. [lokasarenpHble 10 |
ypaBHEHUs
5 Jlorapudmuueckas GpyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHnomMerpuyeckre BbIpaXKeHUs U 2 !
ypaBHEHUs
7 ITocnenoBatenbHOCTH U IPOrPECCUU 10 1
HenpepsiBubie ¢pynkmmm. [IponsBogHast 20 1
9 [TosTOpeHue, 00o0IIeHHEe, CUCTEMATHU3ALIHS 5 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10 0




11 KJIACC

KoauuyectBo uacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpaMMbI Bcero Kontpoabhie | Hpakriseckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
! Hccnenosanue GyHKIUH ¢ TOMOIIBIO 2 !
NIPON3BOIHOM
2 ITepBooOpa3zHasi 1 UHTErpa 12 1
3 I'paduku TpuroHOMETpUIECKUX (PYHKLIUH. 14 |
TpuroHomerpudeckne HepaBeHCTBA
4 HpparmoHanbHble, TOKa3aTeNbHbIC U Y |
norapuMuuecKre HepaBeHCTBA
KomnnekcHble uncna 10 1
6 HarypanbHble 1 1enble uncia 10 1
CucreMbl paliMOHAIBHBIX, HPPALHOHAIIBHBIX
7 MOKA3aTeNbHBIX U JIOrapuMUIECKHX 12 1
YPaBHEHUI
8 3amauu ¢ napameTpamMmu 16 1
9 [TosTOpeHue, 00o0IIeHHEe, CUCTEMATHU3ALIHS 16 5
3HaHHUN
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0







NOYPOYHOE NMNJTIAHNPOBAHNE

10 KJTACC
KonwnyectBo yacoB
Ne Jata ONeKTPOHHbIE LN POBLIE
Tema ypoka KOHTpO/IbHbIE MpakTnyeckue
n/n Bcero N3yyeHus o6pasoBaTesibHbie pecypchl

paboThbl pa6oThbl

MHOXeCTBO, onepaLunn Haj
MHOXEeCTBaMMW U UX CBONCTBA

https://resh.edu.ru/
Ouarpammbl diinepa-BeHHa 1

MpUMeHeHUE TEOPETMKO-
MHOXECTBEHHOTO annaparta Ans 1
peweHns 3agau

PaunoHanbHble Yyucna.
OO6bIKHOBEHHbIE U feCATUUYHbIE
httDs://resh.edu.ru/
Lpobu, NpoLueHTHI, 1
6eCKOHeYHble Nepuofmyeckne

apo6m

PaunoHanbHble Yncna.

O6bIKHOBEHHbIE U ECATUYHBIE

4po6UW, MPOLEHTHI, 1
6eCKOHeYHble NepPUOAMNYECKUNE

apobwm

MpumeHeHne gpobeii n
https://resh.edu.ru/
NPOLEHTOB AN peLleHmns 1

npunKnagHblX 3agay

MpumeHeHue gpobei n
MPOLEHTOB A5 PelleHUs


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

11

12

13

14

15

NpUKNagHbiX 3agay

[OeicTBMTEeNbHbIE Yncna.
PaynoHanbHble n
nppaymoHanbHble Ynucna

ApugpmMeTnyeckne onepaLum c
BefCTBUTENBHBIMY YKCAMM

Moaynb AeACTBUTENLHOTO
yucna n ero ceoicTea

MprubAMXKEHHbIE BbIYNCIEHUS,
npasufia OKPYrneHns, NnpuKngka
M oueHKa pesynbTaTta
BbIUNCNEHU

OCHOBHbIE MeTOAbl pelweHns
Lenbix n pobHo-
paynoHanbHbIX YyPaBHeHUT 1
HepaBeHCTB

OCHOBHbIE METOAbI pPeLeHns
Lenblx 1 apobHO-
pauunoHaNbHbIX YPABHEHW 1
HepaBeHCTB

OCHOBHbIE METOAbI pPeLeHns
Lenblx 1 apobHO-
paunoHaNbHbIX YPABHEHW 1
HepaBeHCTB

MHOTrouYneHbl OT OAHO
nepeMeHHON. [eneHune
MHOTOY/IeHa HA MHOTOY/IEH C
octaTkoMm. Teopema besy

httDs://resh.edu.ru/

httDs://resh.edu.ru/

httDs://resh.edu.ru/

httos://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

17

18

19

20

21

22

23

24

MHOTOoUNeHbl C LeNbIMU
KoappuumeHtamu. Teopema
Buera

PeweHne cuctem NUHERHbIX
ypaBHEHWN

PeweHne CUCTEM IMHENHBIX
ypaBHEHWU

MaTpuua cucTemMbl INHENHbIX
ypaBHeHuli. OnpegennTens
MaTpuubl 2x2, ero
reoOMeTPUYECKUIA CMbICA W
CBOWNCTBA; BblYNCNEHNE €r0
3HaveHuns

Onpegenntenb MatTpuubl 2x2
€ro reoMeTpUYECKMUiA cMbiCa U
CBOWCTBA; BblUMC/EHMNE €r0
3HayeHuns

|_|pI/IMeHeHI/Ie onpepennTenda onAq

pel eHnsa CUCTEMbI NMHERHbBIX
ypaBHeHU
PeweHne NpuknagHbixX 3agay ¢
MOMOLLbIK CUCTEMbI TUHEHHBIX
ypaBHEHWU
PeweHne npuknagHbiX 3agay
MOMOLLbI CUCTEMBI TUHERHBIX
ypaBHEHWU

KoHTponbHaga pabora:
"PauunoHanbHble ypaBHEHUSA ©

https://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

25

26

27

28

29

30

31

32

HepaBeHCTBaA. Cuctembl

~n

NNHENHBIX YpaBHEHU

®yHKLUA, cnocobbl 3agaHuna
(hyHKUMUKN. B3anmMHO o6paTHble
hyHkuun. Komnosnuymsa
hyHKL NI

Mpatunk yHKUUN
ONieMeHTapHble
npeobpasoBaHunsa rpaMKoB
DYHKUNT

O6nacTb onpeaeneHus u

MHOXECTBO 3HAYEHUIN PYHKLNN.

Hynu @yHkuun. NMpoMexyTKu
3HaK MOCTOAHCTBA

UETHbIE N HEYETHbIE PYHKLMMN.
Mepuoguueckne GyHKLUN.
MPOMEXYTKN MOHOTOHHOCTM
DYHKUUM

MaKCUMyMbl U MUHUMYMb
hyHKUnMN. Hanbonbwee un
HauMeHbLlee 3HaYeHUe
MYHKLUUN HA NPOMEXYTKe

NnHeHas, KkBagpaTuyuHas u
APOGHO-NMHENHaA DYHKLNN
dneMeHTapHOe uccnefoBaHue u
NOCTPOEHME rpayMKOB 3TUX
DYHKLUNT

JNieMeHTapHOe uccnefoBaHue un

https://resh.edu.ru/

httDs://resh.edu.ru/

httDs://www.vaklass.ru/D/algebral0


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra10

33

34

35

36

37

38

39

40

41

NocCTpoeHue rpa@uKoB 3TUX
DYHKUNT

CTeneHb C Ue/ibIM MoKasaTenem.

BuHoM HblOTOHa

CTeneHb C Ue/ibIM MoKasaTenem.

BuHoM HblOTOHa

CTeneHHasd QyHKLUA C
HaTypanbHbIM U LEefbiM
nokasatenem. E& ceolicTBa u
rpagpuk

KoHTponbHaga pabora:
"CTeneHHasa pyHKumna. E&
cBoicTBa M rpauk"

ApudMeTNUECKNI KOPEHb
HaTypanbHOW CTEMeHN 1 ero
cBoicTBa

ApuUpMeTNYECKUI KOPEHD
HaTypaNbHON CTENEHN W ero
cBoicTBaA

Mpeo6pa3oBaHNs YNCOBbIX
BblpaXKeHUi, cofepxaLinx
CTEMEHU U KOPHU
Mpeobpa3oBaHWa YNCNOBbIX
Bblpa)XKeHUl, cogepxalynx
CTEMEHU U KOPHU
Mpeobpa3oBaHWa YNCNOBbIX
BblpaXKeHUi, cofepxaLinx
CTeNneHN N KOPHMU

httDs://resh.edu.ru/

https://resh.edu.ru/

httDs://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

42

43

44

45

46

47

48

49

50

MppaynoHanbHble YpaBHEHNS.
OCHOBHbIE METO/bl peleHuns
MppPaLMOHaNIbHbIX YPaBHEHWI

MppaynoHanbHble YypaBHEHNUS.
OCHOBHbIE METOAbI pelleHuns
MppaLMOHaNnbHbIX YpaBHEHMWI

MppaynoHanbHble YpaBHEHNUS.
OCHOBHbIE METOAbI peleHns
MppPaLMOHaNbHbIX YpPaBHEHMWI

PaBHOCUNbHbIE Nepexoabl B
peweHUn nppaynoHanbHbIX
ypaBHEHMWA

PaBHOCU/IbHbIE MEPEXOAbl B
pelweHnn nppaLnoHanbHblX
ypPaBHEHMW

PaBHOCUNbHbIE NepPexofbl B
pelweHnn nppaLnoHanbHblX
ypaBHEHMW

PaBHOCUNbHbIE Nepexofbl B
pEeWEeHNN NppaLnoHanbHbIX
ypaBHEHMWA

CBoiicTBa U rpauk KOpHA n-ol
CTeneHU Kak QPyHKLUU
o6paTHOW cTeneHu ¢
HaTypa/bHbIM NoKasaTefem
CBoiicTBa U rpauk KOpHA n-ol

CTeneHUn Kak QyHKLUK
06paTHOI CTeNeHn C

https://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/
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51

52

53

54

55

56

57

58

59

60

HaTypanbHbIM NMoKa3aTenem

KoHTponbHaga pabora:
"CpoiicTBa U rpahMK KOpHS n-

Ol cTeneHn. MppaynoHanbHble

ypaBHeHna"

CTeneHb C paunoHabHbIM
nokasaTe/ieM M eé CBOWCTBaA

CTeneHb C paunMoHaNbHbIM
nokasaTesieM M eé CBOWCTBaA

CTeneHb C paunoHalbHbIM
nokasaTe/fieM M eé CBOWCTBaA

Moka3saTenbHas pyHKUMA, eé
cBolicTBa U rpaduk

Mcnonb3oBaHue rpaguka
YHKUMN ANa peleHmns
ypaBHeHU

MNcnonb3oBaHue rpaguka
hYHKLWUU Ans peleHuns
ypaBHEHWU

Moka3aTenbHble YpaBHEHNS.
OCHOBHbIE METOAbI peleHuns
nokKasaTe/ibHbIX YPaBHEHMWI

Moka3aTenbHble YpaBHEHNUS.
OCHOBHbIE METOAbI pelleHuns
nokasaTefibHbIX YpaBHEHMWI

Moka3aTenbHble YpaBHEHNUS.
OCHOBHbIE METOAbI peleHns
nmoKasaTefibHbIX YpPaBHEHMWI

httDs://resh.edu.ru/

httDs://resh.edu.ru/

httDs://resh.edu.ru/
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61

62

63

64

65

66

67

68

69

70

71

72

73

KoHTponbHasa paborTa:
"lMoka3aTenbHaa GyHKLUMUA.
Moka3aTenbHble ypaBHeHna"
Norapugm yncna. CeoiicTea
norapugma

Norapugm yucna. CeoiicTea
norapugma

Norapugm yncna. CeoiicTea
norapugpma

[ecaTnyHble U HaTypalibHble
norapu@mel

[ecaTnyHble n HaTypanbHble
norapumel

Mpeo6pa3oBaHue BbipaXeHUil,
cofepXawux norapugpmel
Mpeo6pa3oBaHue BbIpaXXeHUi,
cofepxalwux norapugmel
Mpeo6pa3oBaHNe BbIpaXXeHUi,
cogepXawmnx norapumel
Norapndmuueckas pyHKuna, eé
cBOICTBa M rpaguk
Norapndpmnueckas pyHkuuns, eé
cCBOWCTBa M rpauk
Mcnonb3oBaHue rpaurka
MYHKLUUW 4N peweHmns
ypaBHEHMWA

Mcnonb3oBaHue rpaduka
(YHKLUWN ANS peLleHns

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

74

75

76

77

78

79

80

81

82

ypaBHEHWN

Norapudmnyeckue ypaBHeHuUS.
OCHOBHbIE METOAbI peleHuns
norapuMnNUYecKUX ypaBHeHU

Noraputpmunueckne ypaBHeHuUs.
OCHOBHbIE METOAbI peleHuns
norapuMnUUYecKUX ypaBHeHU

Norapupmunueckne ypaBHeHus.
OCHOBHbIE METOAbI peleHuns
norapuMnMUYecKuX ypaBHeHU M

PaBHOCUNbHbIE Nepexoibl B
peweHUn norapupmmuecknx
ypaBHEHW

PaBHOCU/IbHbIE MepPexXoAbl B
pelweHnn norapupmMmmyeckunx
ypaBHeHU

KoHTponbHasa paborTa:
"orapugpmunyeckasa GyHKUUSA.
Norapudpmuueckune ypasHeHUs"

CVHYC, KOCUHYC, TAHTEHC U
KOTAHTEeHC YNC/IOBOTO
aprymeHTa

CVHYC, KOCUHYC, TAHTEHC U
KOTAHTEeHC YMC/IOBOTO
aprymMeHTa

ApPKCUHYC, apKKOCUHYC U
apKTaHTeHC YNCNOBOTO
aprymeHTa

https://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/
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83

84

85

86

87

88

89

90

91

92

ApPKCUHYC, apKKOCUHYC U
apKTaHTEHC YNCIO0BOTO
aprymMeHTa
TpuroHomeTpuyeckas
OKPYXXHOCTb, ONpeAeneHue
TPUTOHOMETPUYECKUX DYHKL NI
UMCNOBOTO aprymeHTa

TpuroHomeTpuyeckas
OKPYXXHOCTb, OnpejeneHue
TPUTOHOMETPUYECKUX DYHKL NI
UMCNOBOTO aprymeHTa

OCHOBHbIE
TPUTOHOMETPUYECKME DOPMYb
OCHOBHbIE
TPUroHomeTpuyeckne QOpMybl

OCHOBHble
TPUTOHOMETPUYECKME OPMY b

OCHOBHbIe
TPUTOHOMETPUUYECKNE POPMY b

Mpeo6pasoBaHue
TPUTOHOMETPUYECKMNX
BbIpaXKEHW

Mpeobpa3zoBaHue
TPUTOHOMETPUYECKNX
BbIpaXKeHW

Mpeobpa3zoBaHue
TPUTOHOMETPUYECKMX
BblpaXXeH Wi

httDs://resh.edu.ru/

https://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/

93

94

95

96

97

98

99

100

101

102

103

Mpeo6pasoBaHue
TPUTOHOMETPUUYECKMX
BbIpaXKeHW

PelweHne TPUTOHOMETPUYECKNX
ypaBHEHWN

PeweHne TPUTOHOMETPUYECKNX
ypaBHEHWU

PeweHne TPUTOHOMETPUYECKNX
ypaBHEHWU

PeweHne TPUTOHOMETPUYECKNX
ypaBHEHWU

PeweHne TPUTOHOMETPUYECKNX
ypaBHEHWU

PeweHne TPUTOHOMETPUYECKNX
ypaBHeHU

PeweHne TPUTOHOMETPUYECKNX
ypaBHEHW

KoHTponbHaga pabora:
"TpuroHometTpuyeckune
BbIPaXXeHUA U
TPUTOHOMETPUYECKME
ypaBHeHna"

MocnegoBaTenbHOCTU, CNOCO6L
3aflaHusa nocnefoBaTeNlbHOCTEN.
MeTopn maTemMaTU4YeCKOW
MHAYKLWUK

MOHOTOHHbIE U OFTPAHUYEHHbIE
nocnegoBatenbHOCTU. NcTopua

https://resh.edu.ru/

httDs://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/

104

105

106

107

108

109

110

111

112

113

aHanns3a 6eCKOHEYHO ManbIX

ApudpmMeTnyeckas nporpeccus

CeomeTpuueckas nporpeccus

BeckoHeuHO y6biBato Ly as
reoMmeTpuyeckas nporpeccus

CymMMa 6eCKOHEYHO
ybbiBatO W e reoMeTpuYecKoim
nporpeccmu

JTNHEeAHBIA 1n
3KCNOHeHLUWanbHbI pPoCT.
Uucno e. dopmMmyna CNOXHbIX
NPOLEHTOB

JTNHEeAHBIA 1n
3KCNOHeHLUManbHbI pPoCT.
Uucno e. dopmyna CAOXHbIX
NPOLEHTOB

Mcnonb3oBaHWe nporpeccuu
LNSA peleHna peaNibHbIX 3ajad
NPUKNagHOro xapakrepa
KoHTponbHasa paboTa:
"MocnepoBaTenbHOCTU U
nporpeccun”

HenpepbiBHble QYHKUUU N UX
cBolicTBa

Touka paspblBa. ACUMNTOTHI
rpa@uKkoB QPyHKL WA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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114

115

116

117

118

119

120

121

122

123

124

125

126

CsoiicTBa (hyHKUWA
HeMNpepbIBHbIX Ha OTpe3kKe
CsoiicTBa (hyHKLUA
HeMnpepbIBHbIX Ha OTpe3kKe
MeToa nHTepBanos Ans
peleHNs HEPaBeHCTB

MeToa MHTepBanos A4ns
pelweHNs HepaBeHCTB

MeToa nHTepBanos A4Ns
pelweHNs HepaBeHCTB
MpumeHeHWe CBOICTB
HenpepbIBHbIX GYHKLWUI ANs
peweHns 3agau

MpumeHeHne CBOWCTB
HenpepbIBHbIX GYHKLWUI ANs
peweHns 3agad

MepBas n BTOpas NPOM3BOAHbIE
DYHKUUM

OnpegeneHne, reoMeTpuUeCKuii
CMbIC/1 MPOU3BOLHO
OnpegenexHne, GuU3nNYeckuii
CMbICN NPOU3BOAHOA

Y paBHEHNE KacaTeNbHOW K
rpagpuky GyHKLMUK

Y paBHeHue KacaTenbHOM K
rpauky hyHKUUN
Mpon3BoaHbIE 31EMEHTAPHbIX
DYyHKLUNT

httDs://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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127

128

129

130

131

132

133

134
135

136

Mpon3BoaHbIE 3IEMEHTapPHbIX
DYHKUNT

Mpown3BoaHasA CyMMBI,
NPOM3BELEHNS, HACTHOIO U
KOMMO3ULUK PYHKL NI

MponssogHas CymMMbl,
NPOM3BELEHNS, HACTHOTO U
KOMMO3ULUU PYHKL NI
MponssogHas CymMMmbl,
NPOM3BELEHNS, HACTHOIO U
KOMMO3ULNKU PYHKLMNIA
KoHTponbHasa paboTa:
"Mpoun3sogHasa"

MoBTopeHue, 0606LeHNE,
cucTemaTm3sauns 3HaHU:
"YpaBHeHuna"
MoBTOpeHune, 0606 EHNE,
cucTemaTm3auns 3HaHWU:
"OyHKLMN"

MToroBas KOHTponbHaa paboTa
MTorosasa KOHTponbHasa paboTa

MoBTopeHune, 0606 EeHNE,
cucTemMaTmn3auns sHaHnl

OBWEE KOMMNYECTBO YACOB INO
MPOrPAMME

136

10

httDs://resh.edu.ru/


https://resh.edu.ru/

11 KJTACC

No
n/n

Tema ypoka

MpumeHeHWe NPON3BOAHON K
nccnefoBaHnoo PYHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMblI
MpumeHeHNe NPON3BOAHON K
nccnefoBaHUO YHKUMWIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
MpumeHeHne NPOM3BOAHON K
nccnefoBaHUO GYHKUWIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

MpumeHeHNe NPON3BOAHON K
nccnefoBaHnio MYHKUNUIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
MpumeHeHNe NPON3BOAHON K
nccnefoBaHnioo PYHKUWIA Ha
MOHOTOHHOCTb U 3KCTPEMYMblI
MpumeHeHNe NPON3BOAHON K
nccnefoBaHUO YHKUMWIA Ha

MOHOTOHHOCTb N 3KCTPEMYMbI

HaxoXpaeHne HanbonbLWero un

HanMeHbLWero sHa4yeHna HEI'IpeprBHOVI

(hYHKLWUU HA OTpe3Ke

HaxoXaeHne HanGonbLWEero u

KonnyectBo 4yacoB

Bcero

KOHTpO/ibHbIE
pa6oThl

Jarta

MpakTuyeckue
n3yyeHusn

pa6oThbl

ONeKTPOHHbIE

umMdpoBble
obpasoBaTefibHble

pecypcebl

httDsi/Xresh.edu.ru/

https://resh.edu.ru/
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10

11

12

13

14

15

16

HaMMEHbLIEro 3HaYeHUs HENPEPbIBHOIA
(hYHKLUU Ha OTpe3Ke

HaxoxfeHune HanbonbLwero un
HaMMeHbLUEro 3HaYeHNA HEeMpPepbIBHON
(DYHKLUWM Ha OTpe3Ke

HaxoxgeHne HanbonbLWero un
HaMMeHbLUEro 3HaYeHNA HeNMpPepbiBHON
(MYHKLWUU Ha OTpesKe

HaxoxaeHne HanGOoNbLLIETO 1
HAaMMEHbLIEro 3HAYEHUS HEMPEPBIBHOIA
(hYHKLUU Ha OTpe3Ke

HaxoxfeHune Hanbonblero un
HaMMeHbLUEro 3HaYeHNA HENMPepPbIBHON
(DYHKLUUM Ha OTpe3Ke

MpuMeHeHUEe NPOU3BOAHON NS
HAXOXAEeHUA HAUNYUYLIErO PELIEHNS B
NMPUKNagHbIX 3agadax

MpuMeHeHUE NPON3BOAHON ANs
HAXO0XAEeHUA HAUNYULIEr0 PELIEHNS B
NPUKNagHbIX 3agadax

MpumeHeHWe NPON3BOLHON 4NS
onpefenieHns CKOpPOCTU U YCKOPeHUsd
npouecca, 3agaHHOro gopmynoi nam
rpajpukom

MpumeHeHWe NPON3BOLHON 4NS
onpefenieHns CKOPOCTU U YCKOPeHUs
npouecca, 3agaHHoOro gopmynoi nam
rpajpukom

https://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/
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17

18
19

20

21

22

23

24

25

26

27

28

29

30

31

Komnosnums hyHKL Wi

Komnosununsa pyHKynii
Komnosnunsa pyHkynii

FeomeTpuyeckue o6pasbl ypaBHEHUI Ha
KOOPAMHATHOW MA0CKOCTHM
leomeTpunyeckne obpasbl ypaBHEHMUN Ha

KOOp,qI/IH&THOVI MIOCKOCTHU

KoHTponbHaa paboTta: "MccnegosaHue

~n

(YHKLWIA C MOMOLLbI0 NPOU3BOAHOI

MepBoobpa3Has, OCHOBHOE CBOMCTBO
nepBoo6pasHbIX

MepBoo6GpasHble 3/IEMEHTAPHBIX PYHKL WA,

I'Ipanma HaxoXaeHund nepsoo6pa3Hb|x

MepBoo6GpasHblie 31IeMEHTAPHBIX PYHKLUWIA.

MpaBuna HaXoXA4eHUsA NepBOO6GPA3HbIX

WNHTerpan. FeomeTpnyeckunii cMbicn
nHTEerpana

BbluncneHne onpeaenéHHOro nHTerpana
no ¢opmyne HotoToHa-flelibHMUa

BbluncneHne onpeaenéHHOro nHTerpana
no gopmyne HoroToHa-flelibHMLa

MpuMeHeHUE UHTerpana Ans HaXxoXAeHus
nnouwagei NAOCKNX Quryp

MpuMeHeHUEe UHTerpana Ans HaXxoXAeHus
06bEMOB reOMETPUYECKNX TEN

MpuMepbl pelweHnii gutdepeHLmanbHbiX

httDsi/Xresh.edu.ru/

httDsi/Xresh.edu.ru/

httDsi/Zresh.edu.ru/

httosi/Zresh.edu.ru/
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32

33

34

35

36

37

38

39

40

41

42

43

ypaBHEHWN

MpuMepbl pelweHnii gutdepeHLmanbHbiX

ypaBHEHWU

MaTemMaTmyeckoe MOgenupoBaHue
peanbHbIX NPOLECCOB C NOMOLLbIO
anddepeHynanbHbIX YpaBHEHU

KoHTponbHasa paboTta: "lMepBoob6pasHas u

nHterpan”

TpUroHOMETpUYECKUE YHKLUN, UX
CBOWCTBA U rpadukm

TpuroHomeTpuyeckne QyHKLUN, NX
CBOMCTBA U rpaduku

TpuUroHomeTpuueckme PyHKLUUMN, UX
CBOWCTBA U rpadukm

TpuroHomeTpuyeckne QyHKLUN, NX
cBOWCTBa U rpauku

TpuroHomeTpuyeckue GyHKLUMN, UX
CBOWCTBa U rpatnku

OT60p KOpHEN TPUTOHOMETPUYECKUX
YPaBHEHUI C NOMOLWbIO
TPUTOHOMETPUYECKOW OKPYXHOCTU
OT60p KOpHEW TPUTOHOMETPUYECKUX
YpaBHeHU C NOMOLYbIO
TPUTOHOMETPUYECKOI OKPYXHOCTHK
OT60p KOpPHEW TPUTOHOMETPUYECKUX
ypaBHeHUI C MOMOLbIO
TPUTOHOMETPUYECKOI OKPYXHOCTHK

OT60p KOPHEN TPUTOHOMETPUYECKUX

httDsi/Xresh.edu.ru/

https://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/

44

45

46

47

48

49

50

51

52

53

54

55

56

YPaBHEHUI C NOMOLbIO
TPUTOHOMETPUYECKOW OKPYXHOCTHK
PeweHne TPUTOHOMETPUYECKUX
HepaBeHCTB

PeweHne TPUTOHOMETPUYECKUX
HepaBeHCTB

PeweHne TPUTOHOMETPUYECKUX
HepaBeHCTB

PeweHne TPUTOHOMETPUYECKUX
HepaBeHCTB

KoHTponbHaa paboTta: "Ipaduku
TPUTOHOMETPUYECKNUX PYHKLNIA.
TpuroHomeTpuyeckne HepaBeHCTBA"
OCHOBHble METOAbI peweHmns
nokKasaTe/ibHbIX HEPaBEHCTB
OCHOBHble MeTO/fbl peweHmns
nokKasaTe/ibHbIX HEPABEHCTB
OCHOBHble MeTOfbl peweHmns
nokKasaTe/ibHbIX HEPABEHCTB
OCHOBHble MeTO/fbl peweHmns
nokKasaTe/ibHbIX HEPABEHCTB
OCHOBHble MeTOfbl peweHmns
NorapuMMmUYecKnX HEpPaBeHCTB
OCHOBHble MeTOfbl peweHmns
NnorapuMMuUYecKnX HepaBeHCTB
OCHOBHble MeTOfbl peweHmns
Nnorapu@mMuUYecKnx HepaBeHCTB

OCHOBHblE MeTOAbI peweHna

httDsi/Xresh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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57

58

59

60

61

62

63

64

65

66

67

68

69

NOrapuMMUUYecKnX HepaBeHCTB
OCHOBHbIE METOAbI pPeLLEeHNA
MppaLMOHaNbHbIX HEPABEHCTB
OCHOBHblE METOAbI pPeLleHns
MppaLMOHaNbHbIX HEPABEHCTB
OCHOBHblE METOAbI pPeLleHNA
MppaLMoHaNbHbIX HEPABEHCTB
OCHOBHblE METOAbI pPeLleHns
MppaLMOHaNbHbIX HEPABEHCTB
padyuyeckme MeTOAbl pelleHUs
MppaLMoHaNbHbIX YPaBHEHU
patuyeckme MeToAbl peLleHUs
MppaLMOHaNbHbIX YpaBHEHU
Mpatuyeckme MeTOAbl peLleHUS
MoKasaTefibHbIX YPaBHEHMWI
Mpatuyeckme MeTOAbl peLleHUs
MokKasaTefibHbIX HEPABEHCTB
Mpatuyeckme MeTOAbl peLleHUs
NorapuMnUYecKnX ypaBHeHU M
Fpatuyeckme MeTOAbl peLleHUs
NOrapuMMUYEcKNX HEPABEHCTB
Mpatuyeckme MeToabl peLleHUs
NOTrapuMMUYECKNX HEPABEHCTB

Fpaduueckme MeTOAbl pelleHns
MoKasaTeNibHbIX U 10TapupMUUYECcKUX
ypaBHEHMW

patuyeckme MeToabl peLleHUs
MoKasaTefibHbIX U N0rapuMmUUYecKnx

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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70

71

72

73

74

75

76

77

78

79

80

ypaBHEHWN

padyuyeckme MeTOAbl peL eHUs
MoKasaTeNibHbIX U N0rapuMnUUYecKnx
HEepaBEHCTB

Mpatuyeckme MeTOLbl PeLIEHUS
MoKasaTeNibHbIX U N0rapuMmUUecKnx
HEPaBEHCTB

KoHTponbHas paboTta: "MppaunoHanbHble,

nokasaTe/fibHble U norapupmMuyeckune
HepaBeHcTBA"

KomnnekcHble yncna. Anrebpanyeckas u
TPUTOHOMETpUYECcKas GopMbl 3anuncu
KOMMN/IEKCHOrO0 Yyuncna

KomnnekcHble yncna. Anrebpaunyeckas u
TPUTOHOMETpPUUYECKasa GOopPMbl 3anNncu
KOMMN/IEKCHOrO Yyucna

ApuimeTryeckne onepaumnm c
KOMMAEKCHBIMY YncaMm
ApuimeTnyeckne onepaumnn c
KOMMNAEKCHBIMY YncaMm

M3o6paxeHne KOMNIEKCHbIX YMCeN Ha
KOOPAMHATHOW NIOCKOCTH
M3o6paxeHne KOMMJEKCHbIX YNCEN Ha
KOOPAMHATHON NMOCKOCTK

®opmyna Myaspa. KopHu n-o0it cteneHu
M3 KOMMNEKCHOro Yyucna

®opmyna Myaspa. KopHu n-oii cTeneHu
M3 KOMMNEKCHOro yucna

httDsi/Xresh.edu.ru/

httDsi/Xresh.edu.ru/

httDsi/Zresh.edu.ru/
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81

82

83

84

85

86

87

88

89

90

91

92

93

MpuMeHeHne KOMMNIEKCHbIX YnCen Ang
peweHns PU3NYECKUX U TEOMEeTPUYECKNX
3ajau

KoHTponbHas paboTa: "KoMnaekcHble
yucna"

HaTypanbHblie 1 Leble yucna

HaTypaanble n uenble 4ymcna

MpuMeHeHMEe NPU3HAKOB JeIMMOCTH
LenblX Yncen

anIMEHEHI/Ie NPMU3HaKoOB AENNMOCTN
LenblIX YHNCEN

MpumeHeHne NpU3HaKOB LENUMOCTU
uenblx yncen: HOA n HOK
MprvMeHeHWe NPU3HAKOB AEMMOCTU
uenbix yncen: HOA4 n HOK

|_|pI/IM8HeHI/Ie NpU3HakoB AeMmMmoCTin
Luenbix Yyncen: ocTtaTtkn no moaynto

|_|pI/IMeHeHI/Ie NMpU3HakKoB AeTMMOCTHN
uenblX 4ucen: oCTaTkKu no Mmoaynk

MprvMeHeHne NPU3HAKOB AEUMOCTU
LLenbiX Yncen: anroputm Esknuga ang
peweHns 3afjay B LenblX yucnax
KoHTponbHasa paboTa: "Teopusa uenbix
yucen"

CucrtemMa M COBOKYNHOCTb YPaBHEHUIA.
PaBHOCUNbHbIE CUCTEMbI U CUCTEMbI-
cneacTeua

https://resh.edu.ru/

https://resh.edu.ru/
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94

95

96

97

98

99

100

101

102

CucTeMa U COBOKYMHOCTb YPaBHEHUA.
PaBHOCW/IbHbIE CUCTEMbI U CUCTEMDbI-
creAcTBUA

OCHOBHble MeTOAbI peweHna CNCTEM U

COBOKYMHOCTEN paunoHaNbHbIX YpaBHEHWUI

OCHOBHbIE METO/bl PELIEHUA CUCTEM
COBOKYMHOCTeN MppaLuoHanbHbIX
ypaBHeHU

OCHOBHbIE METO/bl PELIEHUA CUCTEM
COBOKYMHOCTe NOKa3aTeNbHbIX
ypaBHEHWU

OCHOBHbIE MeTOAbl peleHNs CUCTEM U
COBOKYMHOCTe NOKa3aTeNbHbIX
ypaBHEHWU

OCHOBHbIE METO/bl PeLlEHUA CUCTEM
COBOKYNHOCTEW norapupmMmueckmx
ypaBHEHWNIA

OCHOBHbIE METO/bl PELIEHUA CUCTEM
COBOKYMHOCTe norapuMmuyeckmx
ypaBHeHU

MpUMeHeHWE CUCTEM K PELUEHUHD
MaTemMaTWYeCKUX 3ajay 1 3agay u3
pasnnuHbIX 06nacTelt HayKnW W peanbHOI
XU3HU, MHTEpTNpeTaLns NonyyYeHHbIX
pe3ynbTaToB

MpUMeHEHME CUCTEM K PELLIEHUH
MaTeMaTM4YecKMX 3ajay u 3agay u3
pas3NnuHbIX 061acTell HayKu 1N peanbHOl

https://resh.edu.ru/

httDs://resh.edu.ru/

https://resh.edu.ru/
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XXU3HU, NHTepnpeTaymna Noy4YeHHbIX
pesynbTaTtoB

MpumMmeHeHNe HEPABEHCTB K peLleHNto
mMaTeMaTU4YeCcKUxX 3ajayd u 3afay us
pasfinyHbIX o6nacTeli HAyKn 1 peanbHOM
XU3HU, NHTepnpeTaLmna NofyYeHHbIX
pes3ynbTaTos

KoHTponbHasa paboTa: "Cucrtemsl
payuoHanbHbIX, MPPaLMOHaNbHbIX
noKasaTe/ibHbIX U NOTapupMnUYecKux

~n

ypaBHeHU
PayuoHanbHble ypaBHEHUS C mapameTpaMu

PayuuoHanbHble HEPABEHCTBA C
napameTpamu

PaynoHanbHble CUCTEMBI C napameTrpamMmu

MppaynoHanbHble ypaBHEHUS,
HepaBeHCTBA C MapamMeTpamu

MppaynoHanbHble CUCTEMBI C
napameTpamu

Moka3aTeNbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

lMokasaTesbHble CUCTEMBI C napameTrpamMmu

Noraputdmunueckne ypaBHeHus,
HepaBeHCTBA C MapamMeTpamu

Nloraputmuueckne CUCTEMBI C
napameTpamu

TpPUrOHOMETPUYECKUNE YPABHEHUS C

httDsi/Xresh.edu.ru/

httDsi/Xresh.edu.ru/

https://resh.edu.ru/


https://resh.edu.ru/
https://resh.edu.ru/

115

116

117

118

119

120

121

122

123

124

napameTpamu

TpUrOHOMETPUYECKUE HEPABEHCTBA C
napameTpaMu

TpUroHoOMeTpUYECKUE CUCTEMDBI C
napameTpamu

MocTpoeHne n nccnegoBaHune
MaTeMaTUyecKMX Mogeneil peanbHblX
CUTyaLunii C MOMOLLbIO YPaBHEHUNA C
napameTpamu

MocTpoeHne n nccnegoBaHune
MaTeMaTUyeCcKMX Moaenieil peanbHblX
CUTyaumuii C NOMOLbIO CUCTEM YPaBHEHUA
C mapameTpamu

MocTpoeHne n nccnegoBaHune
MaTeMaTUUYeCcKMX Moaenieil peanbHblX
CUTYyaumnii C NOMOLLLI CUCTEM YPaBHEHWUA
C mapameTpamu

KoHTponbHasa paboTa: "3agauu c
napameTpamn"

MoBTOpeHune, 0606 EHME,
cucTemMaTu3aums 3HaHuii: "YpaBHeHns"

MoBTOpeHue, o606 eHNE,
cucTemMaTm3aums 3HaHuiA: "YpaBHeHns"

MoBTOpeHne, 0606wWeEHME,
cucTemMaTu3aums 3HaHuiA: "YpaBHeHUS.

~n

CucTemMbl ypaBHeHU

MoBTOpeHne, 0606WeEHME,
cucTemaTumsaums 3HaHuii: "HepaBeHcTBa"

httDsi/Xresh.edu.ru/

httDsi/Xresh.edu.ru/
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MoBTOpeHune, 0606 EHME,
cucTemaTusaums 3HaHuii: "HepaBeHcTBa"

MoBTopeHue, o606 eHNE,
cucTemaTtusauusa sHaHuin: "HepaseHcTBa"

MoBTOpeHue, o606 eHNE,
cucTemaTu3aums 3HaHuid: "MponssogHas u
eé npumeHeHune"

MoBTOpeHne, 0606wWeEHME,
cucTemMaTm3aums 3HaHuid: "MponssogHas u
eé npumeHeHune"

MoBTopeHue, o606 eHNE,
cucTemaTtusauua sHaHuin: "MponssogHas u
eé npumeHeHune"

MoBTOpeHue, o606 eHME,
cucTemMaTusaums sHaHuii: "MiHTterpan un ero
npumeHeHune"

MoBTOpeHue, o606 eHNE,

cucTemMaTmsaums 3HaHuii: "dyHkyumn'

MoBTopeHue, o606 eHNE,

cucTemMaTmsaums sHaHuii: "dyHkyumn'

MoBTOpeHue, o606 eHNE,

cucTemMaTmsaums sHaHuii: "dyHkyumn'
MToroeas KOHTpONbHas paboTa
MToroBas KOHTponbHaa paboTa

MoBTOpeHue, o606 eHME,
cucTemaTtumsanuns 3HaHui

OBWEE KOMMNYECTBO YACOB INO
MPOrPAMME

136
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YYEBHO-METO/JIMYECKOE OGECIIEUEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIA YYEHUKA

» Maremaruka: anredpa U Hadajaa MaTeMaTH4YeCKOro aHajan3a, reomerpus, 10
kiacc/ Mopakosuu A.I'., CmupHoBa .M., OO011ieCTBO ¢ OrpaHUYEHHOI
0TBeTCTBEHHOCTHIO « MOLl MHEMO3HHA»

« Maremaruka: aareopa 1 Hauyajla MaTeMaTUUECKOT0 aHaau3a, FreOMETpusl.
AnreOpa u Hayana MaTeMaTuieckoro ananusa, 10-11 knaccel/ Anumos I11LA .,
Konsrun FO.M., Tkauea M.B. u apyrue, AKIIMOHEPHOE 0OIIECTBO
«3parenscTBO «lIpocBeienue»

* MareMaruka: aaredpa U Hauajla MaTeMaTHUeCKOT0 aHaau3a, FreOMETpusl.
I'eomeTpus, 10-11 knaccsl/ CmupaoBa M.M., OO0111€CTBO ¢ OrpaHUYCHHON
0TBeTCTBEHHOCTHIO « MOl MHEMO3HMHA»

METOIUYECKUE MATEPHAJIBI IJIA YUUTEJIA

Maremaruka: anreOpa 1 Hauaja MaTreMaTH4ecKoro aHanmusa, reometpus, 10 kinacc/
Mopakoeud A.I'., CmupHoa .M., O0111ecTBO ¢ OrpaHUYCHHOM
0TBETCTBEHHOCTHIO « MOl MHEMO3MHA »

* Maremaruka: anreopa 1 Hauyajla MaTeMaTUUeCKOT0 aHaau3a, reOMeTpusl.
AnreOpa u Hayana MaTeMaTuieckoro ananusa, 10-11 knaccel/ Anumos I11LA .,
Konsrun FO.M., Tkauera M.B. u apyrue, AKIHOHEPHOE OOIIECTBO
«H3marenscTBO «IIpocBemieHne

* Maremaruka: aareopa 1 Hayajla MaTeMaTHUECKOT0 aHaau3a, reoMeTpusl.
I'eometpus, 10-11 knaccel/ CmupHoBa .M., OO0I11eCTBO ¢ OrpaHUYEHHOI
0TBeTCTBEHHOCTHIO « MOl MHEMO3HMHA»

I D®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://uchi.ru/

https://education.yandex.ru/ https://edu. 1sept.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-

oge.sdamgia.ru/

https://edu.orb.ru/
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