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PaGouass mporpamma mo anreOpe W Hawamy MareMaTudeckoro aHammza s 10-11
KJIACCOB COCTaBJIEHA HA OCHOBAHUHM CIIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB:

J 3akoH Poccuiickoit ®enepauun ot 29.12.2012 roma Ne 273—®3 «O6 oOpazoBaHuU B
Poccniickoit ®enepanuny;
J ®I'OC ocHoBHOro obmero odOpaszoBanus (manee — OI'OC OOQ), yrBepKIEHHOMY

npukazoM MunuctepctBa npocpenieHus Poccuiickoit @enepamuu ot 31 mas 2021 roga Ne 287,
nu ¢ yuerom IlpumepHOli OCHOBHOWH 00pa30BaTENIbHON NPOrpaMMbl OCHOBHOIO OOILEro
oOpa3zoBanun (omobpena pemeHneM DenepanbHOTO y4eOHO-METOIUYECKOTO OOBEIMHEHUS 0
ob1emy oOpa3zoBanuio, mpotokos 1/22 ot 18.03.2022);

e [JocranoBnenue ['1aBHOrO roCyAapCTBEHHOTO CaHUTAapHOTO Bpada Poccuiickont denepanuun
oT 28.09.2020 Ne 28 «OO0 yrBepkaenun canutapubeix npasmin CII 2.4.3648-20 "CanurtapHo-
SMHUJIEMUOJIOTHYECKHE TpeOOBaHUS K OpraHU3allisiM BOCIHUTAaHUS W OOYdYeHHs, OTIbIXa U
03JIOPOBJICHUS JETEH U MOJIOACIKH'"».

e ®denepanbHble 00pa3oBaTenabHbIE MporpaMmbl (Mpuka3bl MuHnpocsemenuss Poccun ot
Ne993 ot 16.11.2022 Ne 992);

e  VYcraom MBOY «Kpacnomakckass COILI um. CokosioBckoro B.I1.».

VY4eOHblli Kypc «AnreOpa W Havajlla MAaTeMaTHYECKOTO aHajiu3a» SBISAETCS OJHUM W3
HanOoJyiee 3HAYUMBIX B TIpPOrpaMMe CpeaHero oOmiero o0pa3oBaHUsA, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00€CNeUYnBaeT HHCTPYMEHTAIBHYIO 0a3y s HM3y4eHHS BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYroil CTOpPOHBI, (POPMHUPYET JOTHYECKOe U aOCTPAKTHOE MBIILICHUE
00ydJaromuxcsi Ha YpOBHE, HEOOXOJWMOM I OCBOCHHUS WH(MOPMATHKH, OOIIECTBO3ZHAHUS,
UCTOpUH, CIIOBECHOCTH U [JPYruX JUCHMIUIMH. B pamkax paHHOro y4yeOHOro Kypca
oOyuaroniyecsi OBJAJEBAIOT YHHUBEPCAIBbHBIM  SA3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(hopMyIUpyeT CBOM JOCTIKCHHS B MaTEMaTUUYECKOH opme.

VYu4eOHbIil Kypc anreOpbl M Havyajl MaTeMaTHUYECKOTO aHallM3a 3aKjIaJbIBaeT OCHOBY HJIs
YCIEIIHOTO OBIAJCHUS 3aKOHAMU (PU3UKHU, XUMHH, OWOJOTMM, TOHHUMAaHHUS OCHOBHBIX
TEHJCHIMH DPa3BUTHS SKOHOMUKH U OOILIECTBEHHOW >HU3HHU, IO3BOJISIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIb30BATh UX JIS
JanbHelIero o0pa3oBaHUs M B IIOBCEIHEBHOM KW3HU. B TO ke BpeMs oOBjIaJeHUE
a0CTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU aireOpbl U MaTeMaTHYECKOrO aHalIHu3a
pa3BUBaeT YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTh, JOKa3bIBaTh
YTBEPKICHUS C MIOMOIIBIO MHIIYKIIMM U PAcCykJaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHHE U
KOHKpEeTH3allnio, a0CTparupoBaHHWE M aHAJIOTHIO, (OPMHUPYET KpEeaTUBHOE M KPUTHUECKOE
MBIIILJICHHE.

B xoxe um3yuenus ydyeOHOTO Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO aHaIHu3a
oOyuarolyecs: TOJy4alOT HOBBIM ONBIT pPEIIEHHS NPUKIAIHBIX 3334, CAMOCTOSTENBHOTO
MOCTPOCHHUSI MAaTEMaTUYECKHMX MOJEJCH pealbHbIX CUTYyallud, WMHTEPIPETAlUd MOTy4EeHHBIX
pElIeHU, 3HAKOMSTCS C MpUMepaMu MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCS MaTEMAaTHYECKUMH OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc oO0NagaeT 3HAYUTEIbHBIM BOCIHTATEIBHBIM MOTEHIIUAJIOM, KOTOPBIN
peanu3yeTcss Kak depe3 yueOHBIM MarepHal, CHOCOOCTBYIOMIMKI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHUSA, TaKk U depe3 crneunduky ydeOHON  JesaTenbHOCTH, Tpelyromen
MPOJIOJKUTENIFHON  KOHIIEHTpalldd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYUYEHHBIH pe3ynbTar.

B ocHoBe meroauku oOyueHus anredbpe W HadalaM MaTeMAaTUYECKOTO aHaIHM3a JICKHUT
JeSITeNbHOCTHBIN PUHITUT O0yICHHSI.



B cTtpykType yuebHOro Kypca «Anredpa v Hadaisa MaTeMaTHYECKOTO aHAIM3ay» BhIICIICHBI
CIIEYIONINE COJIEPIKATEIBHO-METOMYECKUe JMHUU: «Uucina W BbUUCICHHSY, «DYHKIUU U
rpadukny, «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTrdeckoro ananusa», «MHOXKECTBA U
Jjoruka». Bce ocHOBHEBIC COACPIKATCIIBHO-METOJANYCCKUC JIMHUU H3Y4YaOTCA Ha MPOTAXKCHUU
IBYX JIET OOy4eHHUs Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHHs, €CTECTBCHHO IOTIONHSS JIPYT
Jpyra ¥ TOCTENEHHO HACBIIAsACh HOBBIMM TeMaMH U pasjenaMu. J(aHHbIM y4eOHbIN Kypc
ABJISICTCA  HWHTCIPAaTUBHBIM, IIOCKOJIBKY O6”beI[I/IH$IeT B ceGe COJCPIKaHUEC HCCKOJIBKUX
MaTEMATHYCCKUX JUCHUIIIIMH, TaKHUX KaK aﬂre6pa, TPUTOHOMETPUA, MaTeMaTU4eCKUI aHaJIu3,
TEOpHsl MHOXKECTB, MaTeMarudeckas JIoTMKa W npyrue. [lo mepe Toro kak oOydaromniuecs
OBJIQJICBAlOT BCE 0OoJice IMPOKMM MAaTEMATHUECKUM allllapatoM, y HHX IOCJIEI0BATEILHO
dbopMupyeTcsi M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHYECKYI0 MOJIENb peaJbHOM
CUTYyallid, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3y4YEeHUH Y4eOHOTO Kypca, [UIsl pelIeHUs
CaMOCTOSITEIIBHO C(HOPMYJIMPOBAaHHONW MaTeMaTUYeCKOW 3aJadd, a 3aTeM HWHTEePIPETHPOBATH
CBOM OTBET.

CogepxarenpHO-MeTOAMUYECKass  JwHHS  «Uucma W BBIYUCIICHHS»  3aBEpIIacT
(dhopMupOBaHNE HABBIKOB HCIIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJI0O HAa4yaTo Ha
YpOBHE OCHOBHOTO 001iero oopazoBanusi. Ha ypoBHe cpeanero oOmiero oOpa3zoBanmsi 0coboe
BHUMAHHEC YOCIACTCA q)OpMHpOBaHI/II-O HAaBBIKOB pallMOHAJIBHBIX BBI'-II/ICJ'IGHI/II‘/II, BKIIFOYAKOIIINUX B
ce0s1 MCIIOJIb30BaHUE Pa3IMYHBIX (1)OpM 3aImucCu 4uciia, YMCHHUE ACIAaTh MNPUKUIAKY, BBIIIOJIHATH
HpI/I6J'II/I}KéHHI)Ie BBIYHUCJICHUA, OHCHHUBATH YU CJIOBBIC BBIPAXKCHUAA, pa6OTaTI) C MaTCMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAaKOMBIE 06y‘-IaI-OHII/IMC$[ MHOXKECTBa HATypaJIbHBIX, LEJIbIX, PAallMOHAJIBHBIX H
JEWCTBUTEIFHBIX YHCEN OTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENl. B KakIoM M3 ATHX
MHOJKECTB PaCCMaTPHBAIOTCSI CBOMCTBEHHBIC €My CHEIM(PUUSCKHE 3a/1a4H U OTIEPAIlUH: JICTICHUE
HAIleJIo, OINEPUPOBAHUE OCTAaTKAaMH HA MHOXKECTBE IENIBIX 4YHCET, OCOObIe CBOWCTBA
paMoOHATFHBIX U MPPAIMOHAIBHBIX YHCEN, apu(METHYECKUe OTepalii, a TaKKe N3BJICUCHHE
KOpDHS  HATypaJIbHOM  CTENEHM Ha  MHOXECTBE KOMIUICKCHBIX  4YHcel.  bmaromaps
MOCIIEIOBATEIbHOMY — PAacCHIMPEHHIO KpPyra HCIIOJB3YeMBIX YHCET W 3HAKOMCTBY C
BO3MO>KHOCTSIMH MX TIPUMEHEHUS ISl PEUICHHS Pa3InIHbBIX 33724 (POPMUPYETCs IPEACTaBICHUE
0 €JMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOCHUH MOJICJICH PEealbHOTO MUPA, IIMPOKO
UCTIOJIB3YIOTCSl 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUH Bcero OoOydeHHWs Ha
YPOBHE CpemHero ooOmero oOpa3oBaHMs, IIOCKOJIBKY B KakAoM pasnene [IporpamMmer
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIONIMX 3a7ad. B pe3ynbraTe 00ydaromuecs: OBIaIeBalOT
pa3IMYHBIMU ~ METOJIaMU  PEIICHUS  PAlMOHAIBHBIX, HMPPAUOHAIBHBIX, ITOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYCCKHX YpaBHEHUMU, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
coziepkamux mapamerpbl. [loylydeHHbIE YMEHHUsS IIUPOKO HCIOJB3YIOTCS TPU HCCICIOBAHUU
(GYHKIUH C TIOMOIIBIO TPOU3BOJIHOM, MTPU PEIICHUH MPUKJIAIHBIX 33/1a4 U 3a71a4 Ha HaXO0XKJICHUE
HaWOOJIBIIMX U HAMMEHBIIUX 3HaUeHUH (yHKIMHU. JlaHHAs conepiKaTebHas IMHKS BKJIFOYACT B
ceOs1 Takke (opMHpOBaHHE YMEHHI BBIMOJHATH pacu€rThl 1Mo (opmysaM, mpeoOpa3oBaHUs
palMOHALHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAKXKe BBIPAKCHUIA,
coliepKamux creneHn u Jorapudmel. braromapss M3ydeHHIO anreOpanveckoro marepuasa
MPOUCXOJUT JalbHEWIICe pa3BUTHE AITOPUTMHUYECKOTO W aO0CTPAKTHOTO  MBIILICHHS
oOyJaromuxcs, GOPMHUPYIOTCS HaBBIKU JEIYKTHBHBIX PACCYKJICHHUH, PabOThl C CUMBOJILHBIMU
(dbopmamu, MPEICTABICHHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHUJIC PABCHCTB U HEPABCHCTB.
AureOpa npemaraet 3pQeKTHBHBIE UHCTPYMEHTHI JIJISl PEHICHHS MPAKTHUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HAarJISAJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKa HAYKU.

ConepxaTenpHO-MeTOqMuecKast JIMHUS «DYHKIMU U rpaduKm» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH  JIMHUSMH ~ Y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMBICIE  3a1aért



[IOCJIEIOBATEIbHOCTh ~ M3Yy4eHUs MaTtepuana. V3ydeHwe  CTENeHHOM, IOKa3aTelbHOM,
norapu(pMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIHH, MX CBOMCTB M TpaMKOB, MCIIOJIHL30BAHHIE
GbyHKOME U pemieHus 3ahad U3 JPYruxX Y4eOHBIX TPEIMETOB M PEATbHOW JKU3HU TECHO
CBSI3aHO KaK C MaréMaTH4YE€CKUM aHaJIN30M, TaK U C PELIEHUEM YpaBHEHMH U HepaBeHCTB. [Ipu
3TOM OO0JIbIIOE BHUMAaHUE yAeIseTcs (OPMUPOBAHMIO YMEHHS BBIpaXaTh (OpMylIaMu
3aBHCUMOCTH MEXKIY Pa3IMYHBIMU BEJIMYMHAMH, UCCIIEAO0BATH NOJy4YeHHBIE (YHKIUU, CTPOUTH
ux rpadpukn. Marepuan 3TOH coJepXKaTelbHON JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, IMO3BOJISIONIMX BBIPAXXAaTh 3aBHCUMOCTH MEX]y BEIHYMHAMH B pa3iIu4yHON (opme:
QHATUTUYECKOM, Trpaduyeckoii u cioBecHOW. FEro wu3ydeHue cmocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHS, CIIOCOOHOCTM K  OOOOHIEHHI0O U KOHKPETU3allWH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas nuHus «Havama mareMaTnyeckoro aHaiau3ay IMO3BOJISET CYILIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAJHBIX 3a]1a4, JOCTYHMHBIX oOydaroumumcs,
TaK Kak y HMX IOSBJISETCS BO3MOXHOCTb CTPOUTDH IpaUKU CIOKHBIX (QYHKIUH, ONPEAEATh X
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], BBIYUCIATh IJIOMAAN GUIyp U 0OBbEMBI TEN, HAXOJUTh
CKOPOCTHM U YCKOpEHHUs TmpoleccoB. JlaHHas copaep)kaTrenbHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHS MAaT€MaTHYEeCKHMX MOJeNiedl peabHbIX CHUTYyalluid, I03BOJSET
HaXOJUTh HaWIydlllee pelIeHHEe B NPUKIATHBIX, B TOM YHCJIE COIHAIbHO-IKOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHYECKOTO aHajiu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOrO, (POPMAIBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCcKyccTBe. OOyuaroniecs
Y3HAIOT O BBIIAIOIIMXCS PE3YJbTaTax, MOJYyYEHHBIX B XOJ€ Pa3BUTUA MAaTEMAaTUKH KaK HayKH, U
00 UX aBTOpAXx.

CopepxarenpHo-MeToAMYECKass JHHUS «MHOXKeCTBa M JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXXECTB M MAaTEMaTUYECKOW JIOTMKHA. TeopeTHKO-MHOXKECTBEHHBIE
MIpPE/ICTaBICHHUs] MPOHU3BIBAIOT BECh KypC NIKOJBHOM MaTeMaTHKH M MpelyiarailoT Hauboliee
YHUBEPCAJIbHBIA S3bIK, OOBEAUHSIONIMKM BCe pa3fefbl MaTeMaTHKH W €€ MPUIIOKEHHUH, OHU
CBA3BIBAIOT Pa3HblE MATEMATUYECKUE AUCLUIUIMHBI U UX NPWIOKEHUS B ennHoe uenoe. [loatomy
BAKHO JIaThb BO3MOXXHOCTh OOy4arouieMycsi IMOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTUKH M HCIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbIciel. Jlpyrum
BOKHBIM ITPU3HAKOM MATEMATHKM KaK HAYKH CIEQyeT MPU3HATh CBOWCTBEHHYIO €l CTPOIrOCTb
000CHOBaHMH H  CJI€JOBaHHE OINpeAeiACHHBIM TMpaBUaM IOCTPOCHHUS J0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAMH MaTeMaTU4YEeCKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILIEHUST 00yYaroNINXCs, MO3BOJSET UM CTPOUTh CBOM PACCYXKICHHUS HA OCHOBE JIOTMUYECKHUX
npaBu, (GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUS.

B yuebHOM Kkypce «Anrebpa M Hadajga MaTEeMAaTUYECKOTO aHaIHM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOrO0  MOJEIUPOBAaHUS, KOTOPbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(OpMHUPOBAHHMIO HABBIKOB TOCTPOCHHS MOJENEeNd peanbHBIX CHUTYallMil, HCCIEAOBAHUS ITHUX
MoJeNiell C TOMOINbIO amnmapaTa anreOpbl M MaTeMaTHYeCKOro aHalu3a, WHTEepIpeTaluu
IIOJIyYEHHBIX DPe3yJabTaToB. Takue 3agaHusl BIUIETEHBl B KaXKIbIH W3 pa3/eloB IPOTpaMMBbl,
MOCKOJIbKY BECh MaTepuai y4eOHOTro Kypca IIUPOKO MCIOJB3YeTCs A pelleHus] MPUKIaJIHbIX
3amau. Ilpu pemeHuM peanpHBIX MPAKTHYECKUX 3aJad  oOydaroliuecs pa3BUBAIOT
HaOII0/1aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETU3HpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB pEIIEHUs MPUKIIAJHBIX 3a/lad OPraHu3yeTcsl B Mpoliecce U3yueHHs BceX TeM y4eOHOro
Kypca «AnreOpa ¥ Hadaina MaTeMaTHYECKOTO aHAIIN3a.



Ha u3ydenune yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHYeCKOro aHaJIN3a» OTBOIAUTCS
272 yaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B
HEJIEIIO).

COIJEPKAHUE OBYUYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue n1podeil 1 NpOLEHTOB JUIsl PeleHUs MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACiel 3HAHUW U PEATbHOM KU3HH.

JleiicTButenpHble uncia. PanmoHanbHble M HMppalMoOHANIbHBIE yucia. Apudmernyeckue
olnepaluyd ¢ JCWCTBUTEIbHBIMU 4YHCIaMH. MOJyJib JEHCTBUTEIBHOIO YHUCIA M €ro CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, IpaBUiIa OKPYTJIEHMs, MPUKHUIKA U OLEHKa pe3yJabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneM. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pelIeHNs MPaKTHUECKUX 3aa4 U IPeICTaBICHNS JaHHbIX.

Apudmernueckuil KOpeHb HATYpAIIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHANBHBIM IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JACWCTBUTEIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TaHT€HC, KOTAaHT'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObl PEIICHUSI LENbIX U IPOOHO-pallMOHATbHBIX YPaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM IEepeMEHHOW. JleneHue MHOrodjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorowieHs ¢ nensiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl PELICHHUS  HUPPALMOHAIBHBIX
YpaBHEHUU.

[Toka3arenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHHUS IT0KA3aTEIbHbIX YPABHEHHI.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPKALIUX JOTapu(DMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUIECKUX
YPaBHEHUM.

OcHoBHble TpHroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHMH. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHHH.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUUECKUA CMBICI W CBOMCTBA, BBIYMCIIEHHE €O
3HAUYEHMsI, IPUMEHEHNE ONPEAENIUTENS A PELICHUs] CUCTEMbI IMHEWHBIX ypaBHeHU. Penienue
MPUKIIAHBIX 3a/1a4 C MTOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

IlocTpoeHre MaTeMaTH4YECKMX MOJENEH PEealbHOM CHUTyallud C MOMOIIBI YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMII M HEPaBEHCTB K PELICHUI0 MaTeMaTHUYeCKHX 3aJad u
3a/1a4 U3 pa3UYHbIX 00J1aCTei HayKH U pealbHOM JKHU3HMU.

DyYyHKUUH U TPaPUKHU

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo obpatnble ¢(yHkuuu. Kommozurms
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKOB GYHKIUI.



OO6nacte omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢yHkuuu. Hymn yakmun. [Tpomexyrku
3HakonocTostHCcTBA. UETHpie M HeuéTHble QyHKIUH. [lepuogmueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbosnpinee u HanMeHbIee
3Ha4eHUs1 (PYHKIUHU HA TPOMEKYTKE.

JluHelHasI, KBaJApaTUIHAS U IPOOHO-TUHEHHAS (PYHKIIMH. DIIEMEHTApHOE UCCIEAOBAHNE U
MMOCTPOCHUE UX TPaPUKOB.

Crenennasi yHKOMSA C HAaTypaJbHBIM M IIEJBIM ToKaszareneMm. EE cpoiicTBa M rpaduk.
CaoiictBa 1 rpaduK KOpHSA N-Oi CTerneHH Kak (DYHKIUKM OOpaTHO# CTENEHH C HaTypaJlbHBIM
MIOKa3aTesIeM.

[TokazarenpHas u norapupmuyeckas QyHKINU, UX CBOWCTBA U rpaduku. Vcnonb3oBanue
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHUH.

Tpuronomerpruyeckass OKpPY)KHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sBaeHUsIX. ['paduku peaabHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocineqoBaTenbHOCTH, CIIOCOORI 3aaHUs OCIEN0BATENbHOCTEH. METOI MaTEMATHYECKOHN
UHAYKIUA. MOHOTOHHBIE U OTrpaHUYEHHbIE IOCIIENOBATeNbHOCTU. VcTopus BO3HHKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccur. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO yOBIBaroOIIed IeOMeTpUUECKON MPOTPEeCCUU.
JIuHeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Ymcino e. dDopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu Uil pelIeHUs pealIbHbIX 3a7a4 IMPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOUYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢byakuumii. CoiicTBa (GYHKIMA HEMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAIOB JJIA PEUICHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[TepBas u BTOpast mponsBoaHble QyHKIMH. OnpenenecHue, TeOMETPUISCKUN 1 (PU3HICCKHI
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHkuuid. [IponsBoaHas cymMMbl, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Dinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEATbHBIX MPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

Hartypanbubie u 1menble ymcna. [IpuMeHeHWEe MPHU3HAKOB MAEIMMOCTH LETBIX YHCEl,
HaumOonbIMii o0muii aenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anropuTMa EBKinaa fj1s penienust 3a/1a4 B IEeNbIX YHCIax.

KommnekcHeie uucma. AnreOpandeckass W TpUTOHOMETpUueckas (OpMBl 3amucu
KOMIIJIEKCHOTO 4Yncia. ApudMeTHUecKre onepanuu ¢ KOMIUIEKCHBIMU Ynciaamu. M3o0paxkeHnue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAuHATHOU miockoctu. @opmyna Myaspa. KopHu N-oit crenenu u3
KOMITJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS pelieHus (U3NYECKUuX U
TeOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA



Cucrema ¥ COBOKYITHOCTh YpaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI -
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUN C IIOMOINBI) TPUTOHOMETPUYECKOMN
OKpPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palUOHAJIBHBIX,
MppaMOHABHBIX, TOKA3aTeIbHBIX U JIOTAPU(DMUIECKUX YPAaBHEHHH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI € TapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEeMaTHYECKUX 3ajad U
3aa4 M3 pazNUYHbIX oOJacTed HAyKd W peajbHOW JKU3HM, HMHTEPHpETans MOJy4YEeHHBIX
pe3yJabTaTOB.

DyHKIUHN U rpaduKU

I'paduk xommosunmu ¢yHkuuid. ['eomerpruueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne Meroapl pelieHUss YpaBHEHMH M HEpaBeHCTB. [ 'paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ napamMeTpamu.

Hcnonw3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hauyana maTemaTu4eckoro anajamnsa

[IpuMeHeHnre POU3BOAHON K UCCIEAOBAaHUIO QYHKIIMNA HA MOHOTOHHOCThH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPBIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne TpPOW3BOAHON U1l HAXOXKACHHS HAWIYYIIEro pEelIeHUus B HPHUKIAIHBIX
3ajjayax, A ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOro (GOopMyIol WU
rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TEepBOOOpa3HbIX. [lepBooOpa3HbIe 31eMEHTAPHBIX
¢byukuuii. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beluucienue onpenenéHHoro UHTerpaia
o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u oO0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenunii auddepeHnuanbHbIX ypaBHeHH. MareMaTtnyeckoe MOJeTupoOBaHNe
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHINATbHBIX YPAaBHEHHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAUAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIA
YPOBEHb) HA YPOBHE CPEJJTHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXAAHCKOM MO3MLMU  oOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOro OOILIecTBa, MPEJICTaBICHHE O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHUH, MOpOLENYp T'pa)JAaHCKOTO OOIecTBa
(BBIOODBI, ONMPOCHl U JPYroe), yMEHUE B3aUMOJAEHCTBOBATH C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKLHUSAMHU U Ha3HAUECHUEM;

2) IaTpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUHCKON TPaXKAAHCKON MAEHTHYHOCTH, YBAXEHHS K MPOLLIOMY U
HACTOSIILIEMY POCCUICKON MAaTEMAaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTIKEHHUSIM POCCUNCKHUX



MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJbI, MCHOJIb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HAyKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME  JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEJACHHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTHDKCHUM HAyKH M JCSITENBHOCThIO YY4E€HOTO, OCO3HAHME JMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajady, pEeUIeHUH, pacCy)KIeHUI, BOCIPUUMYUBOCTh K
MaTeMaTHYE€CKUM acIleKTaM Pa3JIMuHbIX BUJIOB NCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTEeMAaTUUECKUE 3HaHUsI B UHTEpPECax 3JJ0pOBOTO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (310POBOE
nuTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYIsipHAst (PU3UYECKasi aKTUBHOCTD),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03/J0POBUTEIHHOM JIESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0MS, HHTEPEC K Pa3InYHbIM chepam
poheCCHOHANBHON JEATEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHUSIMHU, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©W peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTP K MATeMaTHYeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUH
MPaKTUYECKUX 3a7a4 MaTeMaTH4eCKON HapaBIE€HHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh DKOJOTHYECKOW KyJIbTYyphl, TMOHUMAaHUE BIHAHUSA COLUAIBHO-
SKOHOMMYECKUX TMPOILIECCOB HAa COCTOSHUE MPUPOJHOW M COIMAIBLHOM Cpelbl, OCO3HAHUE
rI00aTBbHOTO  XapakTepa  JKOJIOTMUECKHUX  MpoOsieM, OpHeHTaluus Ha  IpUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aj1ad B 00JacTU OKpYXKarolie cpeipl, IJIaHUpOBaHUE
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCIEACTBUI U1 OKPY>KAIOILIEH CpeJibl;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MpPaKTUKH, MOHHMMaHWE MAaTeMaTU4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TANOB €€ pa3BUTUSI U 3HAUUMOCTH U1l Pa3BUTHUS UBIIM3AINH,
OBJIaJICHUE S3bIKOM MAaT€MAaTUKH U MaTeMaTHYE€CKOU KYJIbTYpOi KaK CpeJCTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYILECTBIISTh MIPOEKTHYIO M UCCIIEOBATENBCKYIO EATEIbHOCTh HHIUBUYATbHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IHo3naBaTebHBIE YHHBEpPCAJbHbIC y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue qeMcTBUA:

BBISIBIISITh U XapaKTEPH30BaTh CYIICCTBEHHbIE MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXAy TMOHATUAMHU, (OPMYIUPOBATH OMpEACNeHUs TOHATUH,
yCTaHABIMBATh CYIECTBEHHBIM TNpPU3HAK KIACCH(PHUKAIMU, OCHOBAHUSA IJs 0000IIeHus u
CpaBHEHUS, KPUTEPUHU ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHUPOBATH U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpHUIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIAITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHS B (PaKTax,
JaHHBIX, HAONIONCHUAX W  YTBEPXKACHUSX, Mpeylaratb KPUTEPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKJIEHUM (IpsiMble U
OT NPOTUBHOTO), BBICTpAUBaTh APIyMEHTALIMIO, IPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpaATh cHocod pemieHus y4yeOHOM 3ajgauu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEJIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, (GOPMYIHUPOBATH
BONPOCHI, (PUKCHUpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObEeKTa, SBIIEHHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, SBJICHUSIMHU, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIMPOBATH 000OIIEHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJI0IEHUS], UCCIIeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEeHNI];

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCa, a TAKXKE BBIABUTaTh MPENNOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE 1eUIUTE HUHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX AJIs1 OTBETAa HAa BONPOC M AT
peleHus 3a1a4u;

BbIOMpAaTh MH(MOpPMALMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATB,
CHUCTEMaTU3UpOBaThb W HHTEPIPETUPOBaTh MHGOPMAIMIO PA3JIUYHBIX BHUAOB U  (HopMm
IIPEJCTABIICHMUS;

CTPYKTypUpOBaTh  HMH(pOpMalMIO, MPEICTaBIATh €€ B  pa3IMuyHbIX  (opmax,
WIUTIOCTPUPOBATh I'pauuecKu;

OLICHUBAaTb HAAEKHOCTh MH(OpPMALMM IO CaMOCTOATENBbHO  Cc(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBepPCaIbHbIe YUeOHbIe 1eliCTBUSA

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATh CY)XJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISMHU
oO11eHus, SICHO, TOYHO, IPAMOTHO BBIPaXKaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTb IMOSICHEHUS IO XOJAY peLIeHHUs 3aJauyd, KOMMEHTUPOBATh I0JIyYEHHBIH
pe3yJbTart;

B X0Jie 00CYXJEHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJaeMOW TEeMBbI, MPOOIEMBl,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJEH, HALEJICHHBIE HA MOMCK PELIEHMs], CONOCTAaBJIATh CBOU
CYXJIEHHsI C CYXJEHUSIMH APYrMX YYaCTHHKOB JUAJIOra, OOHapyXUBaTh Pa3MuyMe U CXOJCTBO
MO3UILMMHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

MIPENCTABIIATh PE3YJAbTaThl PELIEHUS 3aJadyd, SKCIEPUMEHTa, HMCCIENO0BaHUS, IMPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3agady NpPE3eHTAllMu |
0COOEHHOCTEH ayJUTOPUH.
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PeryasitTuBHble YHMBepcaJIbHbIe yueOHblIe AelicTBUS

Camoopranmuzanms:

COCTaBJIATh IUIAH, aJTOPUTM pPEIIeHHs 3aJadd, BBIOMpATh CIOCOO pEmIeHHs ¢ Y4ETOM
HUMEIOLIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaThb U KOPPEKTUPOBATH
BapHAHTHI PEUICHU C Y4ETOM HOBOM MH(MOPMAIIHHL.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTENbHBIX IPOLECCOB, HX PE3YyIbTaTOB, BIAJAETh CIHOCOOAMHU CaMOIPOBEPKHU,
CaMOKOHTPOJISl IPOIIEcca U pe3yibTaTa PeleHusl MaTeMaTUYeCKOH 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 33/Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3yjbTaTa LEIM M YCJIOBHUSIM, OOBICHATH NPUUYUHBI
JOCTUXKEHHUSI WJIM HEAOCTH)KEHUsI PE3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHON W MHIUBUAYAIbHONW pabOThl MpuU
pelleHnd y4eOHbIX 3a/ay, MpPUHUMATh IIeJIb COBMECTHON JEATEeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenensaTh BHABI pabOT, OTOBapUBATHCS, 0OCYXIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBATh B IPYNMNOBBIX (opMax paboThl (0OCyXIeHus, 0OMEH MHEHUMH, «MO3TOBbIE
LITYPMBI» U HHBIE), BBIIOJHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATh CBOM JEHCTBUA C
IpYrUMHM WIEHaMH KOMAaH/bl, OLIEHUBaThb KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aMMOJIEHCTBUS.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy obOydenus B 10 kjacce oOyJaromuics IMOJTYYUT CICIYIONIUE TPEIMETHBIS
pe3yNbTaThl O OTICIBHBIM TeMaM pabouell mporpamMmbl yueOHOTo Kypca «AnreOpa M Hadana
MaTEeMAaTHYECKOT0 aHAJIN3a»:

Yucia 1 BBIYUCICHHS:

CBOOOJHO ONEPUPOBATh MOHATUSMU: PAMOHAIBLHOE YHCIIO, OECKOHEUYHAs epHOIuUecKast
Ipo0Ob, MPOLEHTHI, WPPALMOHATBLHOE YKCIO, MHOXKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCel, MOYJb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOU U MPOLEHTHI Ui PEIICHUS MPUKIAIHBIX 33724 U3 PAa3IMYHBIX OTpacien
3HaHUH U peabHOM KU3HU;

MPUMEHATh NPUONIKEHHBIE BBIUUCIICHUS, MPaBUJIa OKPYIJICHHS, MPUKUAKY U OICHKY
pe3ynbTaTa BEIYMCIICHUT;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOAUYI0 (OPMY 3aIUCH JIEHCTBUTENBHBIX YMCEN Ul PEHICHHs] MPAKTHYEeCKUX 3a7ad U
MPEACTABICHUS JAHHBIX;

cBOOOJTHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEeHb HATypaJIbHOM CTENeHH;

cBOOOJTHO ONEPHPOBATH MOHATHEM: CTENIEHb C palliOHAIBLHBIM IT0KA3aTeNIEM;

CBOOOJHO OMEpUPOBATH MOHATHAMU: JOTapudM dYHcla, AECATUYHBIE U HATypalbHbIE
JorapuMmsl;

cBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC YHCIIOBOTO
aprymMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:
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cBOOOJTHO ~ OmepupoBaTh  MOHATHSAMH:  TOXKIECTBO, ypaBHEHHE,  HEpPaBEHCTBO,
PaBHOCWIIbHBIE YPaBHEHUS M YPaBHEHUS-CIICICTBHSI, PABHOCHIbHBIC HEPABEHCTBA;

MPUMEHATh Pa3IMYHBIE METOJBI PEIICHHs] PAlMOHAJIBHBIX M JIPOOHO-PAMOHATBHBIX
YpaBHEHHIA, TPUMEHITHh METO HHTEPBAJIOB JUIsl PEIICHHSI HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHSATHAMH: MHOTOWICH OT OJHOW INEPEeMEHHON, MHOTOWICH C
HEeNBIMA  KOO(QQHUIIMEHTaMH, KOPHU MHOTOWICHA, IPUMEHSTh JeJieHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera as pemenus 3a1ay;

CcBOOOJTHO ~ONEpUpPOBATh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIa,
OTIPENICNIUTENb MATPHUIBl 2 X 2 W €ro TeOMETPHUYECKHH CMBICH, WCIIOJb30BaTh CBOWCTBA
ompenenuTens 2 X 2 i BBIYMCICHUS €r0 3HAYCHHS, IPUMEHSITh OMPEICITUTENN sl PEIICHUS
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJCIUPOBATh peajbHbIE CHTYallMd C IOMOMIBIO CHCTEMBI
JUHEWHBIX YpaBHEHHWH, WCCIIEOBAaTh IIOCTPOCHHBIE MOJEIM C TIOMOINBIO MAaTpUll W
OTIpe/IeNUTENeH, HHTEPIIPETUPOBATH MOJTyYSHHBIN Pe3yIIbTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU JIJIs TpeoOpa30BaHUsl BbIPaKEHUH;

BEHITIOJIHATh ~ NPEOOpA30BaHUsI  YUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
parnroHaATFHBIM TIOKa3aTeIeM;

WCIOJIb30BaTh  CBOMCTBAa jorapudmMoB JUIsi  IpeoOpazoBaHus  JIOTapUPMUUYECKUX
BBIPAKEHUM;

CBOOOJTHO  OMEpHpOBaTh  TOHATHAMHU:  HppallMOHANbHBIE,  TIOKa3aTelbHBIE U
norapuMHUYECKUE ypaBHEHUS, HAXOIUTh MX PEHICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX NEPEX0/I0B
WJIA OCYIIECTBIISISI TIPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOpMynbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJHO OMEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0xotuMble (OPMYITBI 7Sl pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJENTUPOBATh peallbHble CHUTYyallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHHUs, HEpaBEHCTBA [0 YCJIOBHUIO 3a/ayd, HCCIEeNOBaTh TOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHMEM ammapara aareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3amaHusl (DYHKIMH, B3aWMHO
oOpaTHble (QYHKIMH, KOMIO3UIUS (PyHKIMHA, rpaduk (QYHKIHH, BBIIOJIHATH SJIEMEHTApHbBIC
npeoOpazoBaHus TpadUKOB (QYHKITUH;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: O0JACTh OINpENeieHHUs] M MHOXECTBO 3HAUYECHUUN
byHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: YETHBIE U HEYETHbIE (DYHKIUHU, MEPUOJAUYECKUE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMYMbl W MHUHHMYMBI (YHKIIUH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHnEe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO OMEpUPOBATh MOHATHUAMU: CTENEeHHAas (YHKIUS C HATypajJbHBIM U UEJIBIM
nokasaresueM, rpaduk CTENeHHOW (YHKIMHM C HATypallbHBIM W LEJBbIM MOKa3arenem, rpaduk
KOPHS N-0if cTeneHu Kak GyHKIIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTesIeM;

ONEepPHPOBATh MOHATHAMU: JIMHEWHas, KBaJpaTUUHas M JpOOHO-JIMHEHHas (yHKIUH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIeI0BAHUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpHPOBaTh MOHATUAMM: MOKa3zaTellbHass M Jorapudmuueckas (yHKIUHU, HX
CBOMCTBA U I'pauKu, UCIOIB30BaTh UX I'padUKH JUIi PELICHHUs ypaBHEHUH;

CBOOOJITHO ONEpUPOBaTh MOHATUSAMU: TPUTOHOMETPHUUYECKAss OKPYXHOCTb, OIpeJiesIeHUe
TPUTOHOMETPUYECKUX (PYHKIMI YUCITIOBOTO apryMeHTa;
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UCTOJb30BaTh I'paduKu (QYHKIMHA A7 HUCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH Tpu
pelIeHNH 3ajad U3 JIPYruX y4eOHBIX NPEAMETOB M pealibHOW JKM3HM, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

cBOOOJTHO OIEpPHPOBATH MOHATHAMHU: apUPMETHYECKass U TEOMETPHUYECKasl MPOTPECCHS,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBIN U SKCIIOHEHIIUAIBHBINA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCI0JIb30BATh IIPOIPECCUU JIJISl PELIEHMSI pealIbHbIX 3a]au IPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  MOHATUSIMHU:  IIOCJIEJOBATENbHOCTh, CHOCOOBI  3a/aHus
MIOCJIEIOBATEIbHOCTENH, MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHann3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENPEPbIBHBIE (PYHKLNHU, TOUYKU pa3pbiBa rpaduka
(YHKIMH, aCUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpPUPOBATH MOHSTHEM: (DYHKIUS, HENpEepbIBHAs Ha OTpE3Ke, NPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIINUN [l pEIIeHUs 3a/a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TIepBas M BTOpas NPOU3BOJHBbIE (DYHKIUH,
KacaTesbHas K rpaduKy QpyHKUINU;

BBIYMCIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO M KOMIIO3UILIUU JBYX
(GyHKIMM, 3HAaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

UCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHns 3aau.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATH MOHATHUAMU: MHOKECTBO, OTIEpALlMU HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUIsl ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHUM, IPH PEIICHUH 3324 U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOJHO OMNEpPUpPOBATh MOHATUSIMHU: OIpeAeTeHUe, Teopema, ypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, [I0Ka3aTelbCTBO, pPABHOCUJIbHBIE YpPaBHEHUA H
HEpaBEHCTBA.

K xonmy obOydenms B 11 kjacce oOydaroumuics IMOMYYUT CICIYIOIIHE MPEIMETHBIC
pe3yNbTaThl O OTICIBHBIM TeMaM pabouell mporpamMmbl yueOHOTo Kypca «AnreOpa M Havana
MaTEeMaTHYECKOTO aHAIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OIEpUPOBaTh MOHATHUSMHU: HATypalbHOE M 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHMCEJI, UCIOJb30BaTh MPU3HAKU AeauMocTH uensix ynucen, HOJ[ u HOK
HaTypaJbHbIX YUCEN JIs PEIICHUS 3a]1a4, IPUMEHATh alroput™M EBKkimnaa;

CBOOOZHO OIMEPHPOBATH MOHITHEM OCTAaTKa MO MOJYJIIO, 3aIIUCHIBATh HATypajbHbIC YKCIIa
B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZHO OMEPUPOBATh MOHATUSIMU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIsATh KOMIUIEKCHBIE YHCIia B alreOpanyecKkoil U TpUroHoMeTpudeckon Qopme,
BBITIOJIHATH apu(PMeTHUYECKue onepalnny ¢ HUIMH U U300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHUS H HEPABEHCTBA:

CBO60,Z[HO ONCpHUpOBaATH IOHATHAMMU HUppalMOHAaJIbHEIC, IIOKa3aTCJIbHBIC u
J'IOFapI/I(l)MI/I‘-ICCKI/Ie HCpPAaBCHCTBA, HAXOJAUTb HUX PCIICHUA C TMNOMOIIBKO PABHOCUIIBHBIX
Nepexoa0B;

OCYIICCTBJIATDH 0T60p KOpHeI\/’I IIpUu pCUICHUU TPUTOHOMETPUUCCKOT'O YPABHCHU A,

CBO6OI[HO OonepupoBaTb TIOHATUCM TPUTIOHOMETPHUICCKOEC HCEPABCHCTBO, IIPUMCHATH
HCO6XO,Z[I/IMBIC (I)OpMy.]'IBI JI1 pCIICHUA OCHOBHBIX TUIIOB TPUTOHOMCTPUYCCKUX HCPABCHCTB,

CBO60,[[HO ONepUpOBaTh MOHATUAMU: CUCTEMA U COBOKYITHOCTDH ypaBHCHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CIICACTBHA, HAXOAUTh PCIICHUA CUCTCMbBI U COBOKYHHOCTGP'I
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palMOHANBHBIX, HMPPAMHOHAIBHBIX, IIOKA3aTEIbHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

pelarh paluOHalbHBbIE, WppAlMOHAIbHbBIE, [OKa3aTelbHbIE, JIOTapUPMHUUECKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJEPKAIINE MOLYJIU U TTapaMeTphbl;

MPUMEHSATH TpaprUecKrue METOIbI ISl PELICHHs YpaBHEHU 1 HEPABEHCTB, a TaKXKe 3a/1a4
C mapaMeTpaMy;

MOJENIUPOBATh pEAIbHbIE CHUTYallMM Ha fA3bIKE aireOpbl, COCTaBJISATb BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMBbl MO YCJIOBHMIO 3aJayd, MCCIEA0BaTh MOCTPOEHHbBIE
MOJIENIU C UCIIOJI30BAHHMEM armapara anreopbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTar.

DyHKIUUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMK (YHKIMI C MOMOIIBIO 3JIEMEHTAPHOIO UCCIIEIOBAHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTpOUTh TeOMEeTpHYeckue oOpa3bl YypaBHEHHM U HEPAaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO ONEpUPOBATH NOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHTh QYHKUIUHU U1 MOJAETUPOBAHNUS U UCCIIE0OBAHUS PEAIbHBIX IIPOIECCOB.

Hauyana maTeMaTH4ecKoro aHajm3a:

HCIIOJIb30BaTh TMPOM3BOJHYIO Ui HCCleAOBaHMS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIee U HAaUMEHbIlIee 3HaYeHHS PYHKIIUU HEMPEPBHIBHON Ha OTPE3KE;

HCIO0JIb30BaTh MPOU3BOAHYIO JUISl HAaXOXKIEHUS HAWIYYILIEro peueHus B MPUKIATHBIX, B
TOM YHUCJE COLMAIBHO-DPKOHOMUYECKUX, 3aJadax, Uil OMNPEIEICHUs CKOPOCTH M YCKOPEHUs
nporiecca, 3aJaHHOro (GOopMyJION WU TpaduKoMm;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: TIepBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
nepBoOOpa3HbIe 3JIEMEHTapHbIX (YHKIUI M BBIYUCIATH WHTerpan mno ¢opmyine HproToHa-
JleiiOnuma;

HaXOJUTh IUIOIAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO0 HHTETpaia;

MMETh NPEJICTABICHUE O MATEeMAaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABJICHUS
muddepeHInanbHBIX YpaBHEHUH,

peuath NpUKIaJHbIe 33/1a4l, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOTO M (PU3MUYECKOTO
XapakTepa, CpeACTBAMU MATEMAaTHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

N KosnyecrBo 4yacos DJIEKTPOHHbIE

n/ | HammeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Koutpoas, | (H(ppoBLIe)

I Bcero | Hble oOpa3oBaTe/ibHbIE

padboThI PECYPChI
MHOXECTBO JICHCTBUTEIBHBIX YUCEI. https://resh.edu.ru/subje

1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 ct/51
HepaBeHcTBa. CUCTEMBbI IMHEIHBIX YPaBHEHUH.

2 ®Oynkuuu u rpaduku. CreneHHas GyHKIUS ¢ 12 1 https://resh.edu.ru/subje
EJTBIM TTOKa3aTeneM ct/51
Apudmernueckuii KOpeHb N-0ii CTETICHH. https://resh.edu.ru/subje

3 15 1
VppaimoHaibHble YpaBHEHHSI ct/51

4 [TokazarenpHas pyakius. [lokazarenpHbie 10 1
YpaBHEHHUS.

5 Jlorapudmuueckast pyHkiwms. Jlorapupmudeckue 18 1 https://resh.edu.ru/subje
YpaBHEHWSL. ct/

6 | TpuroHomMeTpu4eCKHe BHIPAKCHUS U YPaBHEHUSI. 22 1 Eztps://resh.edu.ru/subje

7 | [locnemoBaTeabHOCTH U MPOTPECCHH. 10 1 https://resh.edu.ru

8 | HenpepsiBusie dynkimu. [IponsBoaHas. 20 1 https://resh.edu.ru

https://ege.fipi.ru/os11/
[ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs xmodules/gprint/index.
9 SHaHHgI’ » ODODIICHHC, H 5 2 php?proj=E040A72A1
' A3DABA14C90C97EO
B6EE7DC
OO611ee KOJIMUECTBO YacoB IO MTporpamme 136 10
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11 KJIACC
Ne KoaunuyecTBO 4acoB 3J'IeKTp0HHLIe
n/ HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Konrpo (ungposrbie)
n Becero | JbHbBIE 00pa3oBaTeJabHbI
paﬁoTbl € pecypchol
1 HCCH@HOBaHEIe (ymuuii ¢ nomomyio 22 1 https://resh.edu.ru
MIPOU3BOTHOM
2 [TepBOOOpa3Has u UHTETrpa 12 1 https://resh.edu.ru
3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHI. 14 1 https://resh.edu.ru
TpuronomeTpuueckre HEPaBeHCTBA
4 HppanmonanbHpie, TOKa3aTeIbHBIE U 24 1 https://resh.edu.ru
norapuMudecKkue HepaBeHCTBA
5 KomrutekcHble unciia 10 1 https://resh.edu.ru
6 HarypanbHble U 11e7IbIe Yncia 10 1 https://resh.edu.ru
7 Cucremsl parMoOHAIBHBIX, UPPAITUOHATBHBIX § 12 1 https://resh.edu.ru
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUM
8 3aauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru
https://ege.fipi.ru/
0s11/xmodules/qp
9 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AIUS 16 5 rint/index.php?pro
3HAHUI J=E040A72A1A3
DABA14C90C97
EOBGEE7DC
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 136 10
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YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJI51 YYEHUKA

Maremaruka. AnreOpa W Hayalia MaTeMaTHdeckoro anammsza, 10 xmace/ Mep3mix A.l,
Homuposckuit JI.A., TlomsaxoB B.M.; mox penmakmueit Ilomonmsckoro B.E., OO6mectBo ¢
orpaHMueHHOM oTBeTCTBEHHOCThIO M3narenvckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenscTBO «lIpocBenienne)

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Maremaruka. Anrebpa W Hayajga MareMmarnueckoro anamuza, 10 xmacc/ Mepsmsak A.l.,
Homuposckuit JI.A., Tlomskos B.M.; mon pemakmueit Ilogonmsckoro B.E., OO6mectBo ¢
OorpaHMuYeHHOM oTBeTCTBEHHOCThIO M3narensckuii neHTp « BEHTAHA-I'PA®»; AximonepHoe
obmectBo «M3natenbctBo «IIpocBerienne

HNU®POBBIE ObPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/subject/51/

https://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE7DC
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