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MMOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «Anredpa M Hayaja MaTeMaTHYeCKOro aHalu3a» SBJSETCSs OAHMM M3 Haubonee
3HAYMMBIX B IIPOrpaMMe CpeaHero obmiero oOpa3oBaHus, MOCKOIbKY, C OJHON CTOPOHBI, OH 00eCIeYHBaeT
MHCTPYMEHTAJIbHYIO 0a3y /Uil HM3y4eHHUs BCEX ECTECTBEHHO-HAy4YHBIX KYypCOB, a C JIpYrod CTOPOHBI,
(dbopMupyeT Jorudeckoe U abCTpakTHOE MbIIIIEHUE 00yJaloIIMXCsl HA YPOBHE, HEOOXOMMOM JJIsi OCBOCHHUS
MH(POPMATUKH, OOLIECTBO3HAHMS, HMCTOPUM, CIOBECHOCTH M JAPYrMX IUCHMIUIMH. B pamkax naHHOro
y4yeOHOro Kypca OOyyaroIIMecsi OBJIAJEBAlOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKu, KOTOpas
(bopMynupyeT CBOM TOCTHKEHUSI B MaTeMaTUYeCKoi (opme.

VY4ebHblil Kypc anreOpbl U Hayal MaTeMaTHYECKOro aHalM3a 3aKiIaJblBa€T OCHOBY Ul YCIEIIHOTO
OBJIaJICHUS 3aKOHAMU (PU3UKH, XUMHH, OMOJIOTUH, TOHUMAaHUsI OCHOBHBIX TEHACHLIUN pa3BUTHS SKOHOMUKH U
OOIIIECTBEHHOM JKWU3HHU, MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIOIb30BaTh UX JJIS JajbHeliero oOpa3oBaHusi U B MOBCEIHEBHOM *U3HU. B TO
’&Ke BpeMs OBJIaJICHHE aOCTPAKTHBIMH U JIOTMUECKH CTPOTMMH KOHCTPYKLUSAMH alnreOpbl U MaTeMaTH4YeCKOro
aHajgM3a pPa3BUBaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JIOKa3bIBAaTh
YIBEpXKACHHUS C IIOMOUIbI0 MHIYKIUMU M PpaccyXIaTb JAECAyKTUBHO, HCIIOJIB30BaTh 0000IIeHNE U
KOHKpETH3al1Io, abCTparupoBaHue 1 aHaJIOruio, GOpMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xozme m3yuenust yueOHOro kKypca «Anredpa M Havala MaTeMaTHYECKOrO aHalu3a» O0y4arouecs
MIOJIy4alOT HOBBIM ONBIT PELICHUS NPUKIAJHBIX 3a]1a4, CaMOCTOSITEILHOTO MOCTPOEHHSI MaTeMaTHYECKHX
MoOJieliel peallbHbIX CUTYyallui, WHTEpHpEeTaluy TMOIYYEHHbIX PpEHICHUH, 3HAKOMATCS C MpUMepamMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE, HAYKE M UCKYCCTBE, C BBIJAIOLIMMMCS MAaTEMaTHYECKUMU
OTKPBITHSIMH U UX aBTOPaMHU.

VY4ebHbIil Kypc o0saaeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAIOM, KOTOPBIA peann3yeTcst Kak
yepe3 ydyeOHbIM MaTepuasl, CnocoOCTBYIOLIMI (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMs, TaK U yepes
cneun(uky y4yeOHOW JAEATENHOCTH, TpPeOYIOLeH NPONODKUTEIBHOW  KOHLEHTPAlMM  BHUMAHMUA,
CaMOCTOSITEIIBHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJIYyYEHHBIN Pe3yJIbTar.

B ocHoBe Meromuku oOyueHMss aireOpe M HadajlaM MaTEeMaTMYeCKOr'o aHaliM3a  JIEKHT
JEeSITEIbHOCTHBIN MPUHIUI O0y4YEHHUSI.

B cTpykType yuebHoro kypca «Anredpa u Hayajga MaTeMaTHYECKOr0 aHAJIN3a» BbIEICHBI CIEIYIOIUe
COZIep)KaTeIbHO-METOMUecKue TUHUM: «Yucna u BeIYMCICHUD», «DyHKUUU U Trpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hawama warematuueckoro anamuza», «MHoXkecTBa U Joruka». Bce OCHOBHBIE
COJIEpKATEIIbHO-METOANYECKHE JIMHUU U3Y4YaroTCsl Ha MPOTSKEHUU JBYX JIeT 00y4eHUs Ha YPOBHE CPETHETO
obuiero oopa3zoBaHMsl, €CTECTBEHHO JOIOJHSASA JAPYT Jpyra M MOCTENEHHO HACHIIAasCh HOBBIMM T€MaMH U
pazznenamu. [laHHbBIN yueOHBIN Kypc SIBISETCS MHTETPAaTUBHBIM, MOCKOIBKY OObEIMHSAET B ce0e colepkaHue
HECKOJIbKMX MAaTeMaTU4YeCKUX AMCLUILINH, TAKUX Kak anredpa, TPUrOHOMETPHsI, MAaTEMATUYECKUN aHAIU3,
TEOpUs MHOXKECTB, MaTeMaTudeckas joruka u apyrue. [lo mepe Toro kak odydarommecs: OBJIaJIEBAIOT BCE
Oosiee MUPOKUM MAaTEMATUYECKUM aIlllapaToM, Y HUX MOCJIEI0BAaTeNbHO (POPMHUPYETCS U COBEPILIEHCTBYETCS
YMEHHE CTPOUTb MATEMATUYECKYI0 MOJEIb PEaIbHOW CUTYyallud, IPUMEHATH 3HAHMs, IMOJIIyYEHHBIE IIpU
U3Yy4eHHH y4eOHOro Kypca, sl PelIeHUs] CaMOCTOSTENIbHO c(hOpMYIMPOBAHHONW MaTeMaTUYeCKOl 3a/1auu, a
3aTeM MHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOIMYeCKas TUHUS «Uncna U BBIYMCICHUS» 3aBepuiaeT (OpMUpOBaHHE HABBHIKOB
UCIIONIb30BaHUSI JEHCTBUTEIIBHBIX YHCEJI, KOTOPOE OBbIJIO HAYAaTO HA YPOBHE OCHOBHOI'O O0IIET0 00pa3oBaHusl.
Ha ypoBHe cpennero oOmiero o0pazoBaHuss 0co0O€ BHUMaHHUE YyAenseTcss (OPMUPOBAHHIO HABBIKOB
palMOHATBHBIX BBIYHUCICHHUH, BKIIOYAIONINX B ce0s MCIIOIb30BaHNE PA3INYHBIX (JOpM 3arncH 9ucia, yMeHne
JeaTh NPUKUAKY, BBIITOTHATH MPUOIMKEHHBIE BHIYMCIICHHS, OLICHMUBATh YHCIOBBIC BBIPAKEHHM S, paboTaTh ¢
MaTEMAaTUYCCKUMU KOHCTaHTaMU. 3HaKOMBIE O6y‘-IaIOH_II/IMCSI MHOXCCTBaA HaTypaJIbHbIX, OCabIX,
pallMOHAJIBHBIX U ,Z[CflCTBI/ITGJIBHBIX YHUCCJI JOIIOJIHAKTCA MHOXCECTBOM KOMIIJIICKCHBIX YHCECII. B KaXXa0M U3
THX MHOXXECTB PAacCMaTPUBAIOTCS CBOWCTBEHHBIE €My crenu(puveckne 3aJadil W OlNepaluu: JeleHue
HAIlelo, ONEPHPOBAHUE OCTATKAMH HAa MHOMKECTBE IIEJBIX YHCEN, OCOObIe CBOIMCTBA pAallMOHAIBHBIX H
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UppalMOHATIBHBIX YHCEN, apupMETHUECKHUE ONEepaluy, a TAKKe U3BJICUCHHE KOPHs HaTypalbHOW CTENEeHU Ha
MHOXKECTBE KOMILJIEKCHBIX 4MCell. bilaromaps MociaenoBaTeIbHOMY pPaCIIMPEHUIO Kpyra HCIONIb3YEMBIX
Ylycesl U 3HAKOMCTBY C BO3MOKHOCTSIMH MX HPUMEHEHUsS Ul pElIeHMs Pa3IM4yHbIX 3ajad (opMHUpYyeTCs
IIPEJICTABIICHUE O €IMHCTBE MAaTEMAaTHKU KaK HAYKH U €€ POIM B IOCTPOECHUHU MOJEIEH peaJlbHOrO MUpA,
IIMPOKO MCIIONB3YIOTCS 0000IIeHNE M KOHKPETU3alus.

Jluans «YpaBHEHHs] M HEPAaBEHCTBA» PEaJM3yeTCs Ha TMPOTSHKCHWH BCEro OOYYCHHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, MOCKOJBKY B KakJoM paszaene [Iporpammbl mpenycMOTPEHO perieHue
COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oOywarommecs OBJIQJIEBAIOT PA3IMYHBIMU METOJAMU PpelleHUs
palMOHATIBHBIX, HPPALIMOHATIBHBIX, IOKA3aTeNbHBIX, JIOrapu(MUIECKUX U TPUTOHOMETPHUECKUX YPaBHEHUH,
HEpaBEHCTB M CHCTEM, a TakXkKe 3aJad, CoAep)Kammx mapamerpbl. [lomydeHHBIE YMEHHS MIMPOKO
UCTIONB3YIOTCS TIPH UCCIIEIOBAaHNH (DYHKINI C TOMOIIBIO PONU3BOIHOM, TPH PELICHUH NMPUKIAIHBIX 33134 U
3a7a4 Ha HAXOXKJACHUE HanOONBIIMX W HAaMMEHBIIUX 3HaueHWHd (QyHKUuU. JlaHHas comeprkarenbHas JMHUSL
BKJIIOYAaeT B cedsl Takxke (POpMUpOBAHHE YMEHHUH BBINOIHATH pacdyérel mo (opmynam, mpeoOpa3oBaHuUs
paMOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHM, a TAK)KE BBIPAKEHHH, COEPIKAIINX
creneHn W Jyorapudmel. braromaps m3ydeHuro anreOpamdecKoro MaTepuana IPOUCXOJUT JAanbHeHIIee
pa3BUTHE AITOPUTMHYECKOTO M AOCTPAKTHOTO MBIIUICHHA OOyJarommxcs, (GOPMUPYIOTCS HaBBIKK
JETYKTUBHBIX PpacCyXJIEHHUH, padoThl C CHUMBOJBbHBIMH (popMamMH, HpeICTaBICHHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BHJIE PAaBEHCTB W HepaBeHCTB. AnreOpa mpeziaraetT 3(QQeKTHBHbIE WHCTPYMEHTHI IS
pelIeHHs TPaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJa4, HarJsIIHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpHO-MeTonu4eckass JUHUS «DyHKUMU U TpadUKW» TECHO TEPEIIeTaeTcsl C APYruMH
JUHUSMH y4e0HOTO Kypca, IMOCKOJIBKY B KaKOM-TO CMbBICIE 3a7a€T IOCJIEeIOBATEIbHOCTh H3YUCHHS
MaTepuana. M3ydeHue creneHHON, oKa3aTeNbHOM, JIorapu(MUUECKON U TPUTOHOMETPUYECKUX (QYHKIUHN, UX
CBOWCTB M TpaUKOB, MCMONb30BaHUE (YHKIUN [JIs pelieHus 3aJad W3 JAPYTruX YUeOHBIX MPEeIMETOB U
pEabHOM JKM3HM TECHO CBSI3aHO KaK C MATeMAaTUYECKUM aHAJIM30M, TaK M C PEIICHHEM YPaBHCHHUA U
HepaBeHCTB. [lpu sToM Oonbinoe BHUMaHHE yaenseTcss (OPMHPOBAHHUIO YMEHHS BBIpaXaTh (OpPMYIaMu
3aBUCUMOCTH MECKAY Pa3JIMYHBIMH BCIMYHMHAMU, UCCIICIOBATH IMMOJYUYCHHBIC q)YHKIII/II/I, CTPOUTH HUX Fpa(i)I/IKI/I.
Matepuan 3ToH coaep)KaTeabHOM JIMHUM HalleJieH Ha pa3BUTHE YMEHUH U HAaBBIKOB, IO3BOJISIOIIMX
BBIpQXKaTh 3aBHUCHMOCTH MEXAY BEIUYMHAMH B pa3NIuYHOH QopMme: aHATUTUYECKOH, Tpadudeckorl u
cinoBecHOM. Ero wu3ydeHuwe crnocoOCTBYET pa3BUTHUIO AITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AINH, UCTIOIH30BAHUIO aHAJIOTHH.

ConepxxarenbHas nuHus «Haudana mMaTeMaTMUeCKOro aHajin3a» IMO3BOJIAET CYLIECTBEHHO PacCIIMPUTh
KpYyT KaKk MaTeMaTU4eCKHX, TaK ¥ MPUKIIAJHBIX 3a1a4, JOCTYITHBIX 00y4YarolMMCs, TaK KaK y HUX MOSBIISAETCS
BO3MOXKHOCTb CTPOUTD IpaUKHU CIOKHBIX (PYHKLINNA, ONpeAesTh UX HAUOOJbIINE U HAaUMEHBIIINE 3HAYEHUs,
BBIUHCIATh IJIomand Quryp u oOBEMBI Tel, HAXOAWUTh CKOPOCTH M YCKOpPEHHs ImpoieccoB. JlanHas
COJIEpKaTeNIbHAs JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MATEMAaTUYECKUX MOJENIENH pealbHbIX
CUTyallMii, MO3BOJSIET HAXOAWUTh HAWIY4IlEe pELIEHUE B NPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMUYECKHUX, 3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHUYECKOIO aHalHh3a CIIOCOOCTBYET pPa3BUTHIO
abcTpakTHOro, (hOPMaIbHO-TOTHYECKOI0 U KPEaTUBHOTO MbIILIEHUS, ((OPMUPOBAHUIO YMEHUH paclio3HaBaTh
MIPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE U MCKyccTBe. OOyuaromiecs: y3HalOT O BBLIAIOIIUXCS
pe3ynbTaTax, MOJIy4YeHHBIX B XOZ€ Pa3BUTH MaTeMaTUKU KaK HaAyKd, 1 00 UX aBTOpax.

ConepxarenbHO-MeTonYecKas TUHUS «MHOXKECTBA U JIOTMKa» BKIIOYAET B ce0sl JIEMEHThl TEOpUU
MHOXKECTB U MAaTE€MaTHYECKOU JIOTMKH. TeOpeTUKO-MHOXKECTBEHHBIE IIPEACTABIICHUs MPOHU3BIBAIOT BEChH
KypC LIKOJBHOM MaTeMaTUKU M MpeAaraloT Haubojiee YHUBEPCAIbHBIN S3bIK, 00BEIUHSIOLINA BCE Pa3IeIIbI
MAaTE€MAaTHKHU U €€ NPUIIOKEHHUM, OHU CBS3BIBAIOT PA3HBIE MATEMAaTUYECKHUE JUCIUIUIMHBI U UX IPUIIOKEHHUS B
enuHoe nenoe. [ToaroMy BaxkHO JaTh BO3MOXKHOCTh 00Y4aroIEeMycCsl [IOHUMATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK COBPEMEHHON MAaTEMAaTHKH M HUCIONb30BaTh €0 JJs BBIPAXKEHUS CBOMX MbICIEH. [pyrMM Ba)KHBIM
NPU3HAKOM MaTeMAaTUKU Kak HayKd CIEAyeT MpHU3HAaTh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBaHUI
CIICZIOBAHME ONPEIACIEHHBIM MpPAaBUIAM IIOCTPOCHHUS JIOKA3aTeNbCTB. 3HAKOMCTBO C  JJIEMEHTaMU
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MaTeMaTHYECKOW JIOTMKH CIOCOOCTBYET Pa3BUTHUIO JOTMYECKOI'0 MBIIUICHUS O0y4YaromuXcs, MO3BOSET UM
CTPOUTH CBOM PACCYKJICHHsI Ha OCHOBE JIOTMYECKHUX PaBUII, (POPMHUPYET HABBIKM KPUTUIECKOTO MBIIUICHHUS.

B yueGHOM Kkypce «Anrebpa W Hauana MaTeMaTHYEeCKOro aHaiu3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICITHUPOBAHUS, KOTOpPBbIC TMPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOEHUSI MOJIETICH PEaIbHBIX CUTYAIlMW, UCCIICIOBAHUS TUX MOJIEICH C MOMOIIBIO anmnapara aireopsl u
MaTeMaTUYECKOr0 aHAJIN3a, MHTEPIPETAIIMN MMOJTYYEHHBIX PE3YIbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbIi
U3 pa3eNioB MPOrpaMMbl, MOCKOIbKY BeCh MaTepual yueOHOro Kypca IIUPOKO HCIONb3YeTCs AJIs pelieHus
NPUKIAIHBIX 3anad. [lpu pemieHMM peanpHBIX MPAKTUYECKHX 3a7ad  OOydJaroliuecs pa3BUBAIOT
HaOOIaTeNIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh AHAJIOTHUIO,
0000mmaTh M KOHKPETH3UPOBaTh mpodieMy. JlesTensHOCTh MO0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 3aa4 OpraHu3yeTcsl B IMpollecce M3Y4YeHMsI BCeX TeM yueOHOro kypca «Anrebpa M Havaia
MaTeMaTUYECKOr0 aHATIN3ay.

Ha u3yuenune yueOHOro kypca «Anredpa u Hadaia MaTeMaTHYECKOT0 aHalIn3ay OTBOAUTCS 272 Jaca: B
10 xmacce — 136 wacoB (4 waca B Hememo), B 11 kmacce — 136 wyacoB (4 waca B HEIENIO).
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COJEPKXAHUE OBYYEHUA
10 KVIACC

Yucia v BbIYUCICHUA

Pannonansupie uucna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TMPOIECHTH, OECKOHEYHBIE
nepuoanyeckue apodbu. IlpuMeHenue 1poOel W NPOLEHTOB MJis pELIEHUs NPUKIAAHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEATbHOMN KU3HHU.

JeticTBuTenbHble uyncia. PanronansHble 1 MppallMoOHaIbHbIE Yucaa. AprudMeTHYECKUE ONepaIfu ¢
JNEUCTBUTENBPHBIMU YHcIaMU. MOIynb JEUCTBUTENBHOIO 4YHCIa M ero cBoictBa. [IpubnmxEHHbIC
BBIUMCIIEHMS], [IPaBUIIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yJbTaTa BIYMCICHUH.

Crenenb c nensiM nokazateneM. bunom Herotona. Mcnonb3oBanue noaxozsiieid GopMbl 3amucH
JICMCTBUTEIIBHBIX YUCEN JUUISl PELICHHS MPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA.

Crenens ¢ pallMOHAIBHBIM ITOKA3aTENEM U €€ CBOMCTBA, CTENEHD C IEHCTBUTEIIbHBIM MTOKA3aTEIIEM.

Jlorapugm uncna. CoiicTBa orapudma. JlecsiTHUHbIC U HaTypaJbHbIE TOrapu (MBI

CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOI0 apryMeHTa. ApKCUHYC, QpKKOCHUHYC U apKTaHT'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxaecTBa U TOXJIECTBEHHBbIE IpeoOpa3oBaHus. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCHIIbHBIC
YpaBHEHUS U ypaBHEHUs-clieACTBUS. HepaBeHCTBO, pellieHue HepaBEeHCTBA.

OcHOBHBIE METOJBl pEHICHUs LENbIX U JPOOHO-PALIMOHAIBHBIX YPaBHEHHM U HEPaBEHCTB.
MHorousieHbl OT OHOW MEPEMEHHOW. JleneHne MHOroujaeHa Ha MHOTOWIeH ¢ ocTatkoMm. Teopema besy.
MHuorouneHnsl ¢ ueiasiMu Kodgdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COAEPIKAIIMUX CTEIICHU U KOPHH.

Uppanmonansubie ypaBHeHHs1. OCHOBHBIE METO/IbI PEIICHHS UPPAMOHATHHBIX YPAaBHEHHI.

IToka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEILIEHNUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBanue BbIpaKeHU, COIEpKaLIUX JOrapu(pMebIL.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOBI PEUICHUS JIOTapU(PMUUESCKUX ypaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUeckue (Gopmyisl. IIpeoOpa3oBaHNe TPUTOHOMETPUUYECKHX BBIPAKEHUI.
Pemenne TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucteM JIMHEHHBIX ypaBHEHUN. MaTpuila cucTeMbl JIMHEHHBIX ypaBHeHUN. OnipeaenuTennb
MaTpUIbl 2X2, €ro reoMeTPUYECKUN CMBICI M CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, NMPUMEHEHUE
ONPEEIUTEINS A1l PEUICHUS] CUCTEMbI JIMHEHHBIX ypaBHEHUU. PellleHne npukiagHbiX 3a/1a4 ¢ MOMOIIbIO
CHUCTEMBbl JIMHEWHBIX YypaBHEHUH. MccrmenoBaHne NOCTPOCHHOW MOJEAM C TIOMOIIBI0 MATpULl U
OMpPEICIIUTENCH.

[TocTpoeHne MareMaTHueCKUX MOJIENEH PeaIbHON CUTYalluu C IIOMOIIbIO YPABHEHUN U HEPABEHCTB.
[IpuMeHeHrnEe ypaBHEHUH M HEPABEHCTB K PELICHUI0 MATEeMAaTHMYECKUX 3a7ad M 3ajad M3 pa3IuyHbIX
obnactell HayKH U pealbHOM KU3HH.

DYyHKIUHUHU U TPAPUKH

OyHKIMsA, crnocoObl 3amanus (yHkuuu. B3ammuo oOpaTtHbeie ¢GyHKimu. Kommosuius ¢GyHKIUH.
I'padux GyHKIMH. DIeMeHTapHbIe TpeoOpa3oBaHus rpadUKoB PYHKIUH.

Ob6nacte onpeneneHus MU MHOXECTBO 3HadeHMd ¢(ynxkumu. Hymun ¢ynkumu. Ilpomexytku
3HAKOMOCTOSTHCTBA. UErHpie u HeuérHble (yHkuuu. [lepuommueckue ¢yHkuu. [IpoMexyTku
MOHOTOHHOCTH (DYHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIuH. Hanbomnbiee n HauMeHbIlee 3HAYCHUS
(GYHKIMH Ha TPOMEXKYTKE.

JluneitHas, kBaapaThyHas © JApOOHO-THHEHHass (QYHKIUU. DIEMEHTapHOE UCCIEIOBaHHE U
MOCTPOEHUE UX TPa(UKOB.

Crenennast GyHKIMS C HATypaJbHBIM M IeJBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHs N-O CTeneH! KaK (YHKIIMH OOpaTHOW CTENEHU ¢ HATypaIbHBIM ITOKA3aTeIIeM.
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[TokazatenbHas u orapudmudeckas GyHKIUU, UX CBoWCcTBa U rpaduku. Vcnons3oBanue rpadukoB
(GyHKUIUH U pellieHs YpaBHEHUIA.

TpuroHomerpuueckasi OKPYXHOCTb, OIpPEACICHUE TPUTOHOMETPUYECKUX (PYHKIUNA YHCIOBOTO
apryMeHTa.

OyYHKIMOHANIFHBIE 3aBUCUMOCTH B peEaJbHBIX Mpoleccax u sABIeHUAX. [paduku peanbHBIX
3aBHCUMOCTEH.

Hauyana matemaTnyeckoro anajimnsa

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHMs  IOciedoBaTelbHOCTEM. MeToJ MaTeMaTH4YeCKOM
WHAYKOUUM. MOHOTOHHBIE U OrPAaHWYEHHBIE  IIOCJIEIOBAaTENbHOCTH. VICTOpus  BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHajan3a Kak aHaan3a 0ECKOHEYHO MaJbIX.

Apudmernueckass W TeOMETpPHUYECKas Mporpeccuu. becKoHeWHO yObIBaroIias reoMeTpudecKast
nporpeccusi. CyMma OECKOHEUHO YOBIBAIOIEH TeOMETpUUeCKOoW mporpeccud. JIMHEWHBIA W
AKCHOHEHIUAIBHBIN pocT. Hucio e. @opmyia CiI0XHBIX NPOLEHTOB. Vcnonb3oBaHUWE MPOrpecCHUU IJIst
pELIeHUs peallbHbIX 3aJa4 MPUKIIaJHOTO XapakTepa.

HenpepeiBHble (QyHKIMH W uX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI TpadukoB (QYHKIUH.
CpoiicTBa (yHKIMH HENpEephIBHBIX Ha OTpe3ke. MeTon HWHTEPBAIOB JUIS pEIIEHUS HEPaBEHCTB.
[IpmeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIMM JUIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas mpou3BojHbIe GyHKIHH. ONpeaeeHne, TEOMETPHICCKUN B (PU3NUECKUNA CMBICIT
MPOU3BOAHON. YpaBHEHUE KacaTeNlbHOU K rpaduKy (GyHKIHUH.

[TpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipon3BomHas CyMMbl, MNPOU3BEIACHHS, YacCTHOTO U
KOMITO3UINH (DYHKITHIHA.

MHoskecTBA U JIOTHKA

MHoXecTBO, omnepaluu HajJ MHOXKECTBaMHM U UX cBoicTBa. Jlmarpammsl Oilniepa—Benna.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O anmnapara JJis OlMCaHUsl PeabHbIX MPOLECCOB U SIBICHUH, TPU
peIIeHnH 3aa4 U3 JPYTuX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTMUECKOro OObBEKTa, CIEJACTBUE, JOKa3aTeNbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yucia v BoIYUCTEHHS

Hatypanbuble u nensie uncna. [IpumMeHeHHe NMPU3HAKOB JIEIMMOCTH LENbIX YHUCEN, HAauOOJIBIINA
obmmii nenutensd (nanee — HOJl) n Haumenbiee obimee kparnoe (manee — HOK), ocraTkoB mo Moaysio,
anroputMa EBKkimia ams pemeHus 3a1a4 B [EeNbIX YUCiax.

Komrmtekcaple umciia. AnreOpamueckas ¥ TPUTOHOMETpHUYECKas (OPMBI 3aMUCH KOMIUJIEKCHOTO
ymucia. ApugmeTuueckrue onepalnuy ¢ KOMIUIEKCHBIMU 4uciamu. M300paxkeHne KOMIUIEKCHBIX YUCeNl Ha
KOOpAMHATHOM TIockocTu. Popmyna MyaBpa. KopHu N-oif cTeneHW U3 KOMIUIEKCHOTO 4YHCHIA.
[IpuMeHeHne KOMIUIEKCHBIX YHCeN s peiieHus: GU3MUeCKuX U TeOMETPUUECKUX 3aay.

YpaBHeHUS M HEPABEHCTBA

CucremMa W COBOKYIMHOCTh YPaBHEHHM M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBl W CHCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHHUI C MOMOIIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTH.
Pemienne TpuroHoMeTpHUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS MOKA3aTEIbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATHLHBIX HEPABEHCTB.

OcHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTENbHBIX U JTOrapu(hMUIECKUX YPaBHEHUN.

YpaBHEHMs], HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeneHue ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3ajad M 3a71ad W3
pa3IMuYHbIX o0sacTell HAyKHU U pealibHOM KU3HU, MHTEPIIPETALUs TOTyYEHHbBIX PE3yJIbTaTOB.

DOyHKIUHN U rpapuKku
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I'padux xommosunuu QyHkiuil. ['eomerpuueckne oOpa3bl ypaBHEHHH U HEpaBEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKIHNH, UX CBONCTBA U IPAPUKH.

['padmyeckue MeTObI pelIeHNs ypaBHEHUI U HepaBeHCTB. [ 'paduueckrue MEeTOIbI PEelIeHHS 3a1a4 C
napaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMHA UIS MCCIEIOBAHUS IMPOLECCOB U 3aBHCUMOCTEH, KOTOpBIE
BO3HHKAIOT MPH PELICHUHU 3a7a4 U3 IPYTUX YUECOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hauyana maTemaTnyeckoro anajimsa

[IpumeHnenne mNPOW3BOAHOW K MCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxaenve HanOoNbIero 1 HaMMEHbIIeTro 3HaYeHU HelpepbIBHON (DYHKITUM Ha OTPE3KeE.

[TpumeHeHne NMPOU3BOIHOM Ui HAXOXKJEHUS HAaWIydIIEro peuleHUs B NPUKIAIHBIX 3a1adax, JIJs
OIpe/ieNIEHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOro opMyJioil uiu rpadukoMm.

[TepBooOpa3Has, OCHOBHOE CBOKMCTBO mepBooOpa3HbIX. [lepBooOpa3Hbie AJIEMEHTApHBIX (PYHKITUH.
[TpaBuina HaXOXIEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpuueckuil cMbICI HHTErpaia. BeluncieHue oONpenesn€éHHOro HMHTErpajia Io
¢dopmyne Herotona-JIeitbnumna.

[IpumeHeHne uHTErpaia Jjas HaXOXKJIEHUS IUIOIaAeH MIOCKUX GUryp U 0ObEMOB T€OMETPUUECKUX
Te.

[Tpumepsr pemenuii quddepeHInanTbHbIX YpaBHEHUNH. MaTeMaTH4eckoe MOAEeIMPOBaHNE PealbHbBIX
IIPOLIECCOB c IIOMOIIbIO mddepeHnnanbHbIX YPaBHEHUH.

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUYEGHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHHMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOro BOCIUTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON TO3UIIMN O0YYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOT'O WiICHA
poccuiickoro o0IecTBa, MPEACTaBIEHHE O MaTeMaTHMUECKUX OCHOBaX (YHKIIMOHHPOBAHMS Pa3IMUHBIX
CTPYKTYp, SIBICHUN, TpOIEenyp TpaxkaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W JAPYroe), yMeHue
B3aHMOHeﬁCTBOBaTL C CONUAJIbHBIMH MHCTUTYTaMU B COOTBETCTBUHU C UX q)YHKI_[I/ISIMI/I 1 Ha3HA4YCHUECM,

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCHICKON TpaKIaHCKOM HWJISHTUYHOCTH, YBAXKEHUS K TMPOILIOMY |
HACTOSIIIEMY POCCUHCKOI MaTeMaTHUKH, IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB
1 POCCUMCKON MaTeMaTUYECKOM HIKOJIbI, UCIIOJIb30BAaHUE ATUX JOCTHKEHUH B IPYrUX HayKaxX, TEXHOJIOTUsX,
cdepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH poccuiickoro Haponaa, cGOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, ITUYECKOTO TMOBEACHHUS, CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM [OCTHKEHHH HayKu W
JIESTENbHOCThIO YYEHOT0, OCO3HAHUE JINYHOT'O BKJIAJa B TIOCTPOSHUE YCTOWYMBOTO Oy1yIIEro;

4) 3cTeTHYeCKOro BOCTIMTAHUS:

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYasd 3CTCTUKY MAaTCMAaTHICCKUX SaKOHOMepHOCTeﬁ, 06’I)GKTOB,
3a1a4, pelIeHHM, pacCyKICHHI, BOCIPUUMYMBOCTH K MaTEMaTHUYECKUM AacleKTaM pa3iHyYHbIX BUIOB
HCKYCCTBA;

5) pu3nveckoro BOCHUMTAHUA:

C(l)OpMI/IpOBaHHOCTI) YMCHUA MNPHUMCHATH MATCMATUUYCCKUEC 3HAHHUA B HHTCPCCAX 3I0POBOro M
Oe3ormacHoro oOpas3a JKW3HM, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY 3/0pOBbIO (3710pOBOE MHUTAaHHE,
cOaaHCUpPOBaHHBIA PEXUM 3aHATHM M OTHAbIXa, peryispHas ¢uznyeckas aKTUBHOCTH), (pusmueckoe
COBCPIICHCTBOBAHUC IIPU 3aHATUAX CHOpTI/IBHO-OBI[OpOBHTeHLHOﬁ JACATCIIbHOCTBIO,

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyAYy, OCO3HaHHE IIEHHOCTH TPYAOTIOOUs, HMHTEpeC K paslIudHbIM cdepam
poheCCUOHATBHON JIEATENbHOCTH, CBA3AHHBIM C MAaT€MaTUKON U €€ MPUIIOKEHHUSIMH, YMEHUE COBEpILIaTh
OCO3HAHHBIN BBIOOp Oymymiel nmpodeccun U peanr30BbHIBATH COOCTBEHHBIE KU3HEHHBIE IJIaHbl, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOPA30BAaHUIO HA MPOTSDKEHUU BCEH JKHU3HH,
TFOTOBHOCTBH K aKTUBHOMY YUAaCTHIO B PCIICHHUU IMPAKTUYCCKUX 3a1a1 MaTeMaTHUEeCKOM HaIpaBJICHHOCTH,

7) 3K0JI0THY€eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYyIbTYpbl, MOHHMMAHHUE BIIUSAHUS COLMAIBHO-IKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MPHUPOTHOM M COIHAIBHON Cpeabl, OCO3HAaHWE TJIO0ATBHOrO XapakTepa
3KOJOI'MYCCKUX HpOGHGM, OpHUCHTAIlMd Ha IMPUMCHCHHUEC MATCMATUYCCKUX 3HAaHUU IJId peIICHUA 3ada4 B
00J1aCTH OKpYXaloIeld Ccpeibl, TUIAHUPOBAHKME TMOCTYMKOB M OIEHKH MX BO3MOXHBIX TMOCIEACTBUN IS
OKpY’KaroIlle Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHOW NPAKTUKH, TIOHUMAaHUE MAaTEMAaTUYEeCKON HAayKH Kak c(epbl YelOBEUECKOW AeATeIbHOCTH,
JTaIloB €€ Pa3sBUTHUA W 3HAYUMOCTH [Jid Pa3sBUTUA HOUBUIMW3AIUH, OBJIAACHHUC SA3LIKOM MAaTCMATUKU H
MaTeMaTHYeCKON KyJIbTYpOW Kak CPEICTBOM IO3HAHUS MHPA, FOTOBHOCTh OCYILECTBJISATH MPOEKTHYIO U
MCCIIEI0BATENBCKYIO IEATEIbHOCTh MUHAUBUIYAJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTe/IbHBbIC YHMBepCAIbHbIe y4eOHbIe AeiicTBUS
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ba3oBble JJoruueckue geiicTBUs:

BBISIBJISITh M XapaKTEPH30BATh CYIECTBEHHBIC NPHU3HAKM MATEMaTUYECKHUX OOBEKTOB, IMOHSTHM,
OTHOIIICHUH MEXIy MOHSATUSIMHU, (OPMYIUPOBATH ONMPEACIICHUS MOHATHUN, YCTaHABIMBATH CYIICCTBEHHBIM
MPU3HAK KJIacCU(UKAIIIU, OCHOBAHHUSI JIJIs1 000OIIEHUS U CpaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYITUPOBATH U MPEe0OPa30OBBIBATH CYK/ICHUSA: YTBEPIAUTEIbHBIE U OTPUIATENbHEIE,
€IMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUHs B (akTax, JaHHBIX,
HaONIOACHUSAX M YTBEPKACHUSX, MTpeJiaraTh KpUTEPUH JJIS BHISABJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;

JIeTIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3AaKJIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITENIbHO JOKAa3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHHM (MpsiMble U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIlUIO, MPUBOJAUTH TPUMEPH M KOHTPIPHUMEPHI, OOOCHOBHLIBATH
COOCTBEHHBIC CYKJICHUS U BBIBOIBI,

BBIOMPATH CMIOCO0 pelIeHUs y4eOHOM 3a1aun (CpaBHUBATh HECKOJIIBKO BAPUAHTOB PEIICHHS, BEIOUPATh
HauboJee MOAXOIAIINMA ¢ YUETOM CAMOCTOSITEILHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccieaoBaTeabCcKue AeiicTBUS:

MCIIOJIB30BaTh BOIMPOCHI KaK MCCIIEAOBATENbLCKUN MHCTPYMEHT MO3HAHUS, ()OPMYIUPOBATH BOMPOCHI,
(dbuKcUpyIoOle TPOTUBOpEYHE, MPoOIeMy, yCTaHABIMBATh MCKOMOE M JIaHHOE, (pOpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

MPOBOAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJIEHUIO
OCOOCHHOCTEM MaTeMaTUYecKoro OOBeKTa, SIBJIEHUS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, TTPOLIECCAMU,

CaMOCTOSITENILHO  (popMynHpoBaTh 00OOIIEHWs] H BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOMIOJICHUs, MCCIEAOBaHUsA, OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX pE3yJbTaTOB, BHIBOJIOB U
00001IEeHNI;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOLECCA, a TAKXKE BBIABUIATh MPEANOIOKEHUI O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBIIATH AeUmThl MH(GOPMAIMHU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOIIPOC W JJISl PEIICHUs
3aJ1a4H;

BBIOMPAaTh UH(POPMAIIUIO W3 UCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIIM3UPOBAThH, CHCTEMATU3UPOBATh U
WHTEPIPETUPOBATh HHPOPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MpeICTABICHUS;

CTPYKTYypUpOBaTh HMHGPOpPMAIUIO, TMPEACTABIATh €€ B pa3IUYHbIX (opMax, HIUIIOCTPUPOBATH
rpaduuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSITEIIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMMmyHuKkaTUBHBbIE YHUBeEpPCaJbHbIE Y4eOHbIe 1eHCTBUSA

OO0menne:

BOCIIPHHUMATh M (POPMYITUPOBATH CY>KJCHUS B COOTBETCTBUU C YCIOBHSIMHU U LENSMU OOLEHHUS, SICHO,
TOYHO, 'PAMOTHO BBIpAXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMHCbMCHHBIX TCKCTAaX, JaBaTb INOSACHCHUSA I10
X0y peleHus 3a7a4u, KOMMEHTHUPOBATh MOJIYYEHHBII pe3ylbTaT;

B XOJIe OOCYXKIEHHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MOM TEMBbI, MPOOIEeMbI, perraeMon
3aaa4u, BbICKA3bIBATb UACHU, HALICJICHHLIC HA IMTONCK PCHICHUA, COITIOCTABJIATL CBOU CYXKIACHUS C CYKACHUAMU
JPYTUX YYacTHMKOB JMayora, OOHapyKMBaTh pa3jMuu€ M CXOJACTBO IO3ULMUN, B KOPPEKTHOW (opme
(hopMyIHpOBaTh PA3HOTJIACHS, CBOM BO3PAKCHHS;

NPEJICTaBIsITh  pe3yibTaThl  pELICHUs  3aJayd, OKCIEPUMEHTa, HCCIENOBAaHMs, IMPOCKTa,
CaMOCTOATENHHO BBIOMpaTh GopMaT BBICTYIJICHHS C Y4€TOM 3a/Jad NPE3eHTAlUd M OCOOCHHOCTEU
ayJIMTOPUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranu3zanmsi:
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COCTaBJIATH IUIAH, alTOPUTM pEIICHHs 3aJadyd, BBIOUPATh CIOCOO pEHIeHHS C YYETOM HMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAapHAHTHI PEHICHUH C
y4ETOM HOBOUM HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:

BIIA/ICTh HAaBBIKAMHU II03HABATENBHOM pe(dIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUM H
MBICTTUTENILHBIX MPOIECCOB, UX PE3YJBTATOB, BIAJACTh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJISI IIpoliecca
U pe3yJsibTara pelieHus MaTeMaTUYECKOM 3a1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTDH MPU PEHICHUH 33]1a4l, BHOCHUTh KOPPEKTHBHI B
JIESITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJICHHBIX OMIUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE pE3yNbTaTa ILEMH M YCIOBUSM, OOBACHATH MPUYUHBI JTOCTHKCHHS WIH
HEJOCTH)KCHHUS PE3YJbTATOB JIEATSIILHOCTH, HAXOAUTH OMIMOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUIYAIbHOM PaOOTHl NpPHU pPELICHUU
yueOHBIX 3ajay, MPUHUMAThH IEJIb COBMECTHOM NEATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThl, pacpenensaTs BUAbl paboT, JOrOBApUBATHLCS, 0OCYXKAATh MPOIECC M Pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOIbKHUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padbOTHI (0OCYX)IACHHUS, OOMEH MHEHUM, «MO3TOBBIC IITYPMBD) H
MHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU JEHCTBHS C APYTMMHU YJIEHAMH KOMaH/IbI,
OLIEHMWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aUMOJICHUCTBUA.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy obyuenus B 10 kjacce oOydarmuUNcs MOMYYUT CIEAYIONIUE MPEAMETHBIE Pe3ylbTaThl MO
OTJENBHBIM TeMaM paboueil mporpaMMbl yaeOHOT0 Kypca «Anredpa U Hauana MaTeMaTHIeCKOTO aHAIHM3a:

Yncaa 4 BbIYUCIEHUSA:

CBOOOJIHO ONEpUPOBATH IMOHATHSAMH: pallIOHAIBHOE YHUCIIO, OECKOHEYHas Nepuoanyeckas JIpoob,
MPOLIEHTHI, UPPALUOHAIBHOE YHUCIO, MHOXECTBA PALMOHAIbHBIX W JCHCTBUTEIBHBIX YHUCEN, MOIYJb
JENCTBUTEIIFHOIO YHCIIA;

MPUMEHATH IPOOH UM MPOIEHTHI YISl pEIIeHUs] TPUKIAAHBIX 3aj[a4 U3 pa3JIMuHbIX OTpacied 3HaHUM U
peanbHOM KU3HU;

MPUMEHSTh NMPUOTMKEHHBIE BBIYUCICHUS, MPaBUJIA OKPYIJICHMS, NMPUKUIKY U OLIEHKY pe3yabTaTa
BBIUMCIICHUH;

CBOOOJIHO OIEPHPOBATh MOHATHUEM: CTEMEHb C IIEJIBIM TOKa3aTeleM, HCIOIb30BaTh MOIXOSIIYIO
dbopmy 3amucH JeHCTBUTENBLHBIX YHCEN ISl PEIICHHS MPAKTUISCKIX 3a/1a4 U IPEJICTABICHUSI TAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKII KOPEHb HATYPaJIbHOW CTECHH;

CBOOO/IHO ONEPUPOBATH MOHSATHEM: CTEIIEHD C PAIlMOHAILHBIM MTOKa3aTeNeM;

CBOOO/IHO OTNIEPUPOBATH MOHATUSAMU: JIOrapu(M Uncia, JECITUYHBIC U HATypallbHbIe Jorapu(mbL;

CBOOOIHO ONEPUPOBATH MOHATUIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOT0 apryMEHTa;

OTIEpUPOBATh MOHITHSAMU: APKCUHYC, ApPKKOCHHYC M apKTAaHT€HC YUCIIOBOI'0 apIyMEHTA.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJIHO OMEpUPOBaTh MOHATHUSAMHU: TOXAECTBO, ypaBHEHUE, HEPABEHCTBO, pPaBHOCUJIbLHBIC
YpaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHATHh Pa3IMYHBIE METOJbl PEIICHUS PAIMOHAIBHBIX M JPOOHO-pPAIlMOHAIIBHBIX YpPaBHEHHH,
MIPUMEHATHh METOJ HHTEPBAJIOB JJIs PEIICHUSI HEPAaBEHCTB;

CBOOOJIHO OMEpUPOBATH MOHATHUSAMU: MHOTOWIEH OT OJHOW MEePEeMEHHOW, MHOT'OWIEH C LEeIbIMU
KOO dUIMEeHTaMl, KOPHU MHOTOWIEHA, MPUMEHSTh JIeeHHe MHOTOYJIeHa Ha MHOT'OYWIEH C OCTAaTKOM,
teopemy be3y u reopemy Buera ans pemenus 3anad;

CBOOOJHO OINEpPUPOBATh TMOHSATHUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHUM, MaTpUIlA, OINpPEACTUTETh
MaTpuilbl 2 X 2 U €ro reOMETPUYECKHUM CMBICH, HUCIIONb30BaTh CBOMCTBA ONpenenuTens 2 X 2 mid
BBIYMCIICHHUS] €r0 3HAYEHMS, IPUMEHSATh ONPEACIUTENN JUIsl PEIICHHs] CUCTEMbl JIMHEHHBIX YPaBHEHHI,
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MOJICTUPOBATh pPEAIbHbIE CUTYallMd C TIOMOIIbIO CHUCTEMBbl JIMHEHHBIX ypaBHEHUH, HCCIENI0BaTh
MIOCTPOCHHBIE MOJIENIU C ITOMOILBIO MAaTPUIL M ONPEIEIUTENEH, HHTEPIPETHPOBATH MOJIYUYCHHBIN pe3yIIbTaT;

HCIOJIb30BaTh CBOMCTBA JEMCTBUM ¢ KOPHSIMHU ISl TpeoOpa3oBaHMsl BhIPaKEHU;

BBINOJIHATh IPE0OPa30BaHUS 4YHCIIOBBIX BBIPAKEHUH, COAEpXKAIMX CTENEHH C palMOHAIbHBIM
[IOKa3aTeneM;

UCIOJIb30BaTh CBOIMCTBA JIOrapu(MoB /171t Tpeodpa3zoBaHus JOTapuPMUUECKUX BbIPAKECHUH;

CBOOOJIHO OMEpUpPOBaTh MOHATHSAMH: HpPpAlMOHAIbHBIE, IOKa3aTelbHbIE U JorapupMHUECKUe
YpaBHEHHSI, HAXOJIUTh MX PEIICHHUS C MOMOIIBI0 PaBHOCUJIBHBIX MEPEXOA0B HIIM OCYHIECTBIISS MPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyJbl Al MpeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKCHU;

CBOOOJIHO OIEPHUPOBATh TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, NMPUMEHATh HEOOXOIUMbIe
(bopMyJIbl JUIsl peLlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEIUPOBaTh peajlbHble CHUTYallMM Ha S3bIKe aireOpbl, COCTABIATb BBIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA II0 YCIOBHMIO 3a/layM, HCCIEAOBaTh IOCTPOECHHBIE MOJEIU C MCIOJIb30BAaHMEM arrapara
anreophl.

DOyHKIUHN U TPAaPUKH:

CBOOOJHO OMEPUPOBATH TOHATHAMHU: (YHKIHS, CIOCOOBI 3amaHusi (YHKIIMH, B3aUMHO OOpaTHBIE
byHKIMHM, KOMITO3uIus QyHKIUH, TpaduK QYHKIIMH, BHITOTHATE JIEMEHTapHbIe MpeoOpa3zoBaHus TpaduKoB
G yHKIH;

CBOOOJTHO ONEPUPOBATh MOHATUAMU: O0JIACTH OMPEACTICHUS U MHOXKECTBO 3HAYCHUH (YHKIIUH, HYIU
(byHKINH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJJHO ONEpUPOBATh MOHATHUAMHU: UYETHbIE M HEUYETHbIE (YHKLUHU, NEpUOAMYECKUE (DYHKIUH,
IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMbI ()YHKLIUHU, HAUOONIbIIee U HaMMEHbIIIEee
3Ha4YeHUE (YHKIIUN Ha TIPOMEKYTKE;

CBOOOJIHO OIEPUPOBATH MOHSATHSIMHU: CTEMEHHAs (QYHKIHWS C HATYpalIbHBIM M LENBIM ITOKa3aTelleM,
rpaguK CTENEeHHOM (YHKLUUU C HATypaJbHBIM U LEJNbIM IOKa3aTeneM, rpaduk KOpHsA N-Of CTEeNeHH Kak
(GyHKIMU 0OpaTHOH CTENEHU ¢ HaTypaJlbHbIM IIOKa3aTeIeM;

ONEpUPOBATh TOHATHSAMHU: JHHEWHAs, KBaJApaTW4yHas W JPOOHO-TMHEWHAs (YHKUUHU, BBIIOIHSATH
AIIEMEHTAPHOE UCCIIE0OBAaHUE U TTOCTPOCHUE X TPAPHKOB;

CBOOOJIHO OIEPHPOBATH TMOHSATHIMHU: ITOKa3aTelbHAs W Jorapumudeckas GYHKIHMH, UX CBOWCTBA U
rpadMKy, UCHOIb30BaTh UX IPa(UKU Ul PELIEHUs YPaBHEHUH;

CBOOOJJHO ~ ONEpUpPOBaTh  MOHATHSAMM:  TPUTOHOMETPUYECKas  OKPYXHOCTb,  OIpe/elIeHue
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOIO apryMEHTa;

MCTIOJIB30BaTh rpaduku QYHKIMHA [T MCCIIeTIOBaHHS MTPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3aa4
U3 JpYyrux Y4eOHBIX IpPEeIMETOB M pealbHOW KHU3HH, BbIpaXaTb (GOpMyJIaMH 3aBUCHUMOCTU MEXIY
BEIMYMHAMU;

Hauyana maTeMaTH4eCKOro aHAJIN3A:

CBOOOJIHO OMEpUpPOBATh MOHATUSAMH: apu(METHUECKass U reoMEeTpUYecKasi Mporpeccus, OECKOHEYHO
yOBIBafoOIasi TreoMeTpuyecKasl MPOrpecCcHs, JMHEHHBIA M SKCIIOHCHIMAIBHBIA POCT, (OopMysa CIOXKHBIX
IIPOLIEHTOB, UMETh MPE/ICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MPOrPECCHH ISl PEIICHUS pealIbHBIX 3a/1a4 IPUKIIAHOT O XapaKTepa;

CBOOOJIHO ONEpUpPOBATh MOHATUSAMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUsl [TOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE M OTPaHWYEHHBIC TOCIEAOBATEILHOCTH, TOHUMATh OCHOBBI 3apOXKJICHHS MaTeMaTHYeCKOro
aHajn3a Kak aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJJHO ONEpPHPOBATH MOHATUSIMU: HENPEPbIBHbIE (DYHKIMM, TOUYKHU pa3pbiBa rpapuka (QyHKIHH,
aCUMIITOTHI rpaduKa QyHKIUY;

CBOOOJIHO OMEpHpOBaTh MOHATHEM: (YHKIHs, HETpephlBHAs Ha OTpe3Ke, MPHUMEHSTh CBOWCTBA
HETPEPBIBHBIX (DYHKIMIA IS pelIeHus 3a/1a4;

CBOOOJJHO ONEpUPOBaTh MOHATHUAMHU: IE€pBasi M BTOpas NPOM3BOJAHBIE (QYHKIMH, KacaTelbHas K

rpaduky GyHKIUY;
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BBIYUCIIATh TPOU3BOAHBIE CYMMBI, TIPOU3BECHUS, YACTHOTO M KOMIIO3UIIMM NBYX (DYHKIIMIA, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITUI;

HCIIOJTB30BaTh TE€OMETPUICCKUH M (PH3UICCKHIA CMBICIT TPOU3BOIHON JIJISl pEIICHUS 3a1a4.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OTIEPUPOBATH MOHSATUSIMU: MHOXKECTBO, ONEPAIIUU HAJl MHOKECTBAMM;

UCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisl OMMCAHUS PEaIbHBIX MPOLIECCOB U SBICHUM,
MIPY PENICHUH 33J1a9 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJIHO OIEPHUPOBATh IOHATHAMH: OIpPEICICHUE, TeopeMa, YpPaBHCHHE-CJICICTBUE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonmy obyuenus B 11 kJacce oOydaromuics MOMYYUT CIEAYIONIUE MPEAMETHBIE Pe3yNbTaThl MO
OT/IETILHBIM TeMaM paboueil mporpaMMsbl yueOHOT0 Kypca «Anredpa 1 Hayaaa MaTeMaTHYeCKOTO aHAIN3a»:

Yucna v BLIYMCTEHHS:

CBOOO/IHO ONEPUPOBATh MOHATUSIMHU: HATYpaIbHOE U LEI0E YUCI0, MHOKECTBA HATypaJIbHbBIX U LIEJIBIX
Yyuces, UCIOJIb30BaTh Mpu3Haku aenuMmocty nenbix uynuces, HOJl m HOK HaTypanbHBIX yncen A1 perieHus
3a[a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJIHO OMEpUPOBATH IOHSATHEM OCTAaTKa IO MOJYJI0, 3aliChiBaTh HATypajdbHBIE YHCIA B
Pa3TMYHBIX TTO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,

CBOOO/IHO OMEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMIUIEKCHBIX YHCEIl,
MPEJICTABISITh KOMIUIEKCHBIE YHCIa B aireOpanyeckoil W TPUTOHOMETpUYEcKoW (opme, BBIOIHATH
apudmeTnyecKue onepanuyu ¢ HUMU ¥ U300paxaTh Ha KOOPIUHATHOMN TIOCKOCTH.

YpaBHeHUSs] U HEPABEHCTBA:

CBOOOJIHO OICPHUPOBATHh TMOHATHSIMH: HWPPANUOHAIBHBIC, ITOKa3aTeIbHBIE H Jorapu(mmuueckue
HEPaBEHCTBA, HAXOJUTh UX PEUICHHS C TOMOIIbIO PABHOCHIIBHBIX [1EPEXO0/I0B;

OCYILIECTBISATH OTOOP KOPHEH MpHU pelIeHUH TPUTOHOMETPUYECKOT0 YPaBHEHUS;

CBOOOJIHO OIEPHPOBATh MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHSITh HEOOXOIMMBIC
(GOopMYITBI TSl pEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJIHO OINEpPUPOBaTh IMOHATUSIMH: CHCTEMa U COBOKYIHOCTb YypPaBHEHUH U HEPABEHCTB,
pPaBHOCUJIbHBIE CHCTEMBI M CHUCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS CUCTEMbl M COBOKYIHOCTEH
paIOHANTBHBIX, HPPAIMOHATBHBIX, IOKA3aTEeIBHBIX U JIOTapU(PMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pemiaTth paroHaIbHbIE, UppaIliOHAIILHBIC, MOKa3aTelbHEIC, norapuMUIecKue u
TPUTOHOMETPHUYECKUE YPAaBHEHUS U HEPABEHCTBA, COCPKAIINE MOIYJIA U TTapaMeTPhI;

NPUMEHSTh Tpaduyeckue METOJbl JUIsl pElIeHUs YpPaBHEHUH M HEPaBEHCTB, a TaKXke 3ajad C
napaMmeTpamu;

MOJICTMPOBATh pPEaJbHBbIC CUTYAllMH HA S3bIKE anreOpbl, COCTABISTh BBIPAKCHHS, YPaBHEHWS,
HEPAaBEHCTBA M WX CHUCTEMBI 10 YCIOBHUIO 3a/a4M, WCCIIEI0BATh MOCTPOCHHBIC MOJIEIH C WCIOIb30BaHUEM
anmnapara anreOpbl, MHTEPIPETUPOBATH MOTYyYEHHBIH PE3ybTaT.

DOyHKUUM U TPpapuKu:

CTpOUTH TpPaQUKU KOMIO3HIMH (YHKIHMA C TOMOIIBI0 SJIEMEHTAPHOTO HCCICIOBAaHHUS M CBOWCTB
KOMTIO3HIINH IBYX (DYHKITUIA;

CTPOHTH TeOMETpPHUECKHEe 00pa3bl YpaBHCHUN U HEPABCHCTB HA KOOPIMHATHOM IIJIOCKOCTH;

CBOOOTHO OIEPUPOBATH MOHATHIMU: TPA(QHUKU TPUTOHOMETPUUECKUX (DYHKITHI;

MPUMEHSTh PYHKIIUU IJI1 MOJICITUPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOILIECCOB.

Hauaja maTeMaTH4ecKOro aHajau3a:

WCIIONTB30BaTh MPOU3BOAHYIO JUIS UCCIICIOBAaHUS (YHKITMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,

HaXOJWUTh HAaHOOJbIIICe U HAMMCHBIIICE 3HAYCHUS (DYHKIIMH HETPEPHIBHOW HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXICHUS HAWJIYYIIErO PelleHUs B MPUKIAJHBIX, B TOM UYHUCIE
COIMATbHO-D)KOHOMUYECKHX, 3aJadax, A OMpedeeHHs CKOPOCTH W YCKOPEHHUs TMpoliecca, 3aJaHHOTO
dbopmynoit unm rpadukom;

CBOOOJIHO OIEPHPOBATh IOHATHUSAMHU: TIEpBOOOpa3Hasi, ONPEACICHHBIH WHTErpall, HAXOIHUTh
epBOOOpa3HbIE JJIEMEHTAPHBIX (DYHKITUN U BEIYUCIATH HHTETpa 1o ¢popmyse Hetotona-JleioHua;

HAXOAUTH TJIOUIA/IN TUIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIBIO HHTETPaa;
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HUMCTb OpeACTABJICHUC 0

MaTeMaTH4eCKOM  MOJCIMPOBAaHUM  Ha
muddepeHINaTbHBIX YPaBHEHUH;

npumepe COCTaBJICHU A

peliaTh MPHUKIAAHBIC 3aa4i, B TOM YHCJIIC COLHMAJTIbHO-3KOHOMHYCCKOI0 U (1)I/I3I/I‘-ICCKOFO XapakTepa,

cpeacreamMu MaTeMaTH4CCKOIro aHalin3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosamnuecTBo yacoB JJIeKTPOHHBbIE
Ne (undposbie)
. HaumenoBaHue pa3ieioB M TeM NPOrPaMMbI Beero Kontpoasubie | IlpakTtuueckue 06pa3oBATEIBHbIe
padoTbI padoThI pecypebi
MHOXeCTBO IEHCTBUTENIBHBIX YHCENl. MHOTrOUJIEHBI.
1 PanmonanbsHbIEe ypaBHEHHS U HEPABEHCTBA. 24 1
Cucrembl TMHEWHBIX YpaBHEHUN
5 Oynuknun u rpaduku. CreneHHas QyHKIHA C TETBIM 12 1
IIOKa3aTeseM
3 Apudmernueckuii KOpeHb N-0i CTENEeHH. 15 1
HppatnmonansHbie ypaBHEHUS
4 ITokazarenbHas ¢pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapupmuueckas pynkuus. Jlorapupmuyeckue 18 1
ypaBHEHUS
6 Tpuronomerpuueckue BoIpaXEHUs U YPaBHEHUS 22 1
7 [TocnenoBareabHOCTH U MPOrPECCUu 10 1
8 HenpepeiBabie ynkiun. [Iponssoanas 20 1
9 [ToBTOpenue, 0600IICHNE, CHCTEeMAaTH3aIls 3HAHUT 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

PomaHoBa OkcaHa CTtaHucnaBoBHa, AupekTop

MYHULUMNAJIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE Y4PEXXOAEHWUE
"CPEAHSAA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPALJCKOW OBJIACTH,

Ceptudukat FDS8E6A387D6A81BC17F132143562939F
[eicteyet ¢ 15.07.25 no 08.10.26




11 KJIACC

KoimnuecTBo yacoB JJIeKTPOHHBIE
Ne (uu¢ppossbIe)
w/n HaumeHoBaHue pa3jiesioB M TEM NMPOTrPAMMBbI Beero Kontpoasbnbie | IIpakTnyeckue 06pa3oBaTeabHbIe
padoThI padoThI pecype
HccnenoBanue GyHKINNA ¢ TTOMOIIBIO MPOU3BOTHOM 22
2 ITepBooOpa3Hast u UHTETpa 12 1
3 I'paduky TPUrOHOMETPUUYECKUX (PYHKIUH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppatnmonansHbie, IOKa3aTeNbHbIE U o4 1
norapudMuyeckrue HepaBeHCTBa
5 Cucrembl pallMOHANBHBIX, HPPALIMOHATBHBIX 12 1
MTOKa3aTeIBHBIX U JIOTApU(PMUICCKUX YPaBHCHUN
6 HarypanbHble u 1ienble uncia 10 1
7 Kommnekcuslie uncna 10 1
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpEHme, 0600IICHNE, CUCTEeMAaTH3AIUs 3HAHUT 16 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO
MYHUUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosamnuecTBo yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoakupie | Tparkruteckue u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 MHOXecTBO, oneparuu Haj
MHO)XECTBAMH U UX CBOMCTBA .
2 Juarpammel Diinepa-Benna 1
[IpuMeHeHue TeopeTuKo-
3 MHO>KECTBEHHOI' O anmapara sl peleHHs 1
3a1a4
Panmonansubie uncna. OOBIKHOBEHHBIC U
4 JeCITUYHBIC TPOOU, TPOIIECHTHI, 1
OeCKOHEUHbIE TIepUOInYECKUe Ipo0oHu
Panmonanwsubie yricna. OOBIKHOBEHHBIE U
5 JECATUIHBIC TPOOH, TIPOIICHTHI, 1
OECKOHEUHBIE TIEPUOIUYECKHE TPOOH
5 [Ipumenenue npoOeit 1 IPOIEHTOB IS
penieHust MpUKIAAHBIX 3a1a4 .
7 [Ipumenenue apoOeit 1 TPOIEHTOB IS
pelieHust NpUKIaAHbIX 3a1a4 .
8 HeicTBuTenbHbIe yncia. PalimoHanbHbIe
Y MppalMOHAJIbHBIE Yncia .
9 ApudmeTrueckue orneparum ¢ 1

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE Ceptudukat FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPAICKOW OBJIACTU, [eicteyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTtaHucnaBoBHa, AupekTop




I[CI\/'ICTBI/ITCJ'IBHBIMI/I qYHuCJIaMHU

10

Monynb 1eMCTBUTENBHOTO YHACIIA U €r0
CBOMCTBa

11

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKPYTJICHHUS, TPUKHUJIKA U OL[EHKA
pe3yJabTara BEIYMCIEHUN

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI pEHIEHUS UEIBIX 1
JIPpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELICHUS] LIETBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHoOrouyieHsl OT OJJHOU IEPEMEHHOM.
Jlenenue MHOTro4JieHa Ha MHOTOWJIEH C
ocratkoM. Teopema besy

16

MHOTO4JIeHBI ¢ IEeTBIMU
ko3 punmentamu. Teopema Buera

17

Pemenne cucreM MMHENHBIX ypaBHEHUI

18

Pemienue cucrem TMHEHHBIX YpaBHEHUM

19

Marpuia cCuCTeMbI JTMHEWHBIX
ypaBHeHUH. OnpenenuTesnb MaTpUIbI
2x2, ero reoMeTpu4eCKHil CMBICI U
CBOICTBA; BHIYMCIICHUE €T0 3HAUEHUS

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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20

Onpenenurenb MaTPUILIbI 2X2, €ro
TF€OMETPUYECKUNA CMBICI U CBOWCTBA;
BBIYHCIIEHUE €0 3HAYECHUS

21

HpI/IMeHeHI/Ie OpCaACIUTCIIA M1
pelICHUs CUCTCMBI JIMHEMHBIX ypaBHeHI/Iﬁ

22

Perrenue npukiagHpix 3a/1a4 C MOMOIIIBIO
CUCTEMBI IMHENUHBIX YpaBHEHUN

23

Pemrenue npukiagHpix 3a1a4 C IOMOIIbIO
CHUCTEMBbI IMHEWHBIX YpaBHEHU

24

KontponbHas pabora: "PanuoHanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMSA, CIOCOOBI 3aAaHus () YHKIIUH.
B3anmuo oOpatHbie GyHKINU.
Kommozumus ¢hyHKIIMiA

26

I'padux GyHKIIMH. DIeMeHTapHbIC
npeoOpa3zoBanus rpaduKkoB PyHKITUH

27

OO6nacTp onpeaeneHust 1 MHOXKECTBO
3HaueHni GpyHkiuu. Hynu hyHkmmm.
IIpomeKyTKH 3HAK ITOCTOSTHCTBA

28

UéErHble 1 HEYETHBIC (DYHKITHH.
[Tepuomnueckue GyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
Haubonbiiee 1 HauMeHblee 3HaYeHUE
(GYHKIIMHM HAa IPOMEXKYTKE

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE
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30 Jluneiinas, kBaapaTuyHas U APOOHO- 1
JTUHeHas QyHKUUN

31 DJIeMEHTapHOE UCCIIEOBAHUE U 1
mocTpoeHue rpaduKoB ATUX QYHKITUH

32 DJIEeMEHTapHOE UCCIIEOBAHUE U 1
MOCTPOCHUE TPAPUKOB ITUX PYHKITHI

33 Crenens ¢ 1eNbIM MoKa3aTeaeM. bunom 1
Hsrorona

34 Crenens ¢ 1eNbIM MOKa3aTeiaeM. bunom 1
Hsrorona
CreneHHas GyHKIHS ¢ HATYPAIbHBIM U

35 eJbIM ImoKasaresaeM. E€ cBolicTBa U 1
rpaduk

36 KonTtponbnas pabora: "CrenenHas 1 1
¢yukuus. E€ coiictBa u rpaguk”

37 ApudmMeTnuecKkrii KOpeHb HAaTYpaJIbHON 1
CTEIEHH U €r0 CBOWCTBA

38 Apudmernueckuil KOpeHb HaTypalIbHON 1
CTEIIEHU U €TI0 CBOWCTBA

39 [IpeoOpazoBaHus YMCIOBBIX BHIPAKCHUH, 1
coJiep>KalluX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YMCIOBBIX BHIPAKECHH, 1
coJiepKalluX CTENEHU U KOPHU

41 [IpeobpazoBaHUs YHCIOBBIX BBIPAKECHUIA, 1
coJiepKalllMX CTENEHN U KOPHU

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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42

Hppaunonanbusie ypaBHeHU. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALIUOHATBHBIX
YPaBHEHUI

43

WppannonaneHele ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH

44

Uppanmonansubie ypaBHeHUs1. OCHOBHBIE
MCTO/bl PCHICHUA UPppAalOHAJIbBHBIX
YpaBHEHU I

45

PaBHOCHIIbHBIE TTEPEXO/IBI B PEIIEHUH
UPPaLMOHATIBLHBIX YPABHEHUM

46

PaBHOCHIIbHBIE TTEPEXO/IBI B PEIIEHUH
UPPaLMOHATIbHBIX YPABHEHUM

47

PaBHOCHIIBHBIE NTEPEXO/IBI B PELIEHUH
MPPALMOHATIBHBIX YPaBHEHUN

48

PaBHOCHIIBHBIE NTEPEXO/IBI B PELIEHUU
MPPALMOHATIBHBIX YPAaBHEHUN

49

CaoiicTBa 1 rpaduk KOpHs N-0i CTeNeHn
Kak (G yHKIIMH OOpPaTHOW CTEINEeHHU C
HaTypaJIbHbIM I10Ka3aTeIeM

50

CaoiicTBa 1 rpa@uK KOpHS N-0if CTEeNneHu
Kak (PyHKIIMHU 0OpaTHOW CTENEHH ¢
HaTypaJlbHbIM [TOKa3aTeleM

51

Konrtponbnas padora: "CoiicTBa u
rpaduK KOpHsI N-0i CTENeHH.
WppatmonansHblie ypaBHeHUA"

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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59 CreneHs ¢ paluoHaIbHBIM ITOKa3aTeIeM 1
" €€ CBONCTBA

53 CreneHs ¢ palMoHaIbHBIM ITOKa3aTeIeM 1
U e€ CBONCTBA

54 CreneHs ¢ palMoHaIbHBIM ITOKa3aTeIeM 1
U e€ CBOWCTBA

55 [TokazarenbHas GyHKIHSA, €€ CBOWCTBA H 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s 1
pelieHus ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN A5 1
pelieHus ypaBHEHU I
[TokazaTenbHbie ypaBHEHUsI. OCHOBHBIE

58 METO/IbI PEIICHUsI TOKAa3aTETbHBIX 1
ypaBHEHU U
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE

59 METO/Ibl PEIIEHNUS TOKa3aTEIbHbBIX 1
YpaBHEHUH
IToka3arenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIICHHUS TOKA3aTENbHbBIX 1
ypaBHEHU U

61 KonTtponbhas padora: "Tloka3aTenbHas 1 1
¢yukuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudwm uucia. CBoicTBa sorapudpma 1

63 Jlorapudm uucna. CoiicTsa Jorapupma 1

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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64 Jlorapudwm yucia. CBoiicTBa jorapudpma 1

65 JlecATUUHBIE U HaTypaJibHbIE JIOTapU (MBI 1

66 JlecATUUHBIEC U HATypaJibHBIE JIOTapU (MBI 1

67 [IpeoOpazoBanue BeIpaXeHUH, 1
COZIEPIKALIHX JIOTapU (MBI

68 [IpeobpazoBaHue BEIpAKCHHIA, 1
COZIEPIKALIMX JIOrapu (MBI

69 [IpeobpazoBaHue BBIpaKECHHIA, 1
COZIEpPIKALIMX JIorapu (MBI

70 Jlorapudpmuueckas pyHkius, eé 1
CBOICTBA U TpaduK

71 Jlorapupmuueckas pyHkius, eé 1
CBOICTBA U TpaduK

7 Hcnonb3oBanue rpadpuka GyHKUUN AT 1
peuieHusl ypaBHEHU I

73 Hcnonb3oBanue rpapuka GQyHKUUU I 1
peuIeHusl ypaBHEHU I
Jlorapudmuyecknue ypaBHEHHUS.

74 OCHOBHBIE METOIbI PELICHUS 1
JIOrapu(pMUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OCHOBHBIE METO/IbI pELICHUS 1
Jorapu(pMUUECKUX ypaBHEHUI

76 Jlorapudpmuueckue ypaBHeHHUs. 1
OCHOBHBIE METO/IbI PEIICHHS

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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jorapu(pMUUECKUX ypaBHEHUI

7

PaBHOCHUIIBHBIE TIEPEXO/IBI B PEILIEHUT
jorapu(pMUUECKUX ypaBHEHUI

78

PaBHOCHIIBHBIE IEPEXOAbI B PEILICHUH
Jorapu(pMUUECKUX ypaBHEHUI

79

KontponbHas pabora:
"Jlorapudmudeckas GyHKIUS.
Jlorapudpmuueckue ypaBHeHUs "

80

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHUCJIOBOI'O apryMEHTa

81

CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

82

ApKcuHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIOBOr0 apryMeHTa

83

ApKcUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIOBOrO apryMeHTa

84

Tpuronomerpuyeckas OKpyKHOCTb,
OIpe/elIeHNe TPUTOHOMETPUIECCKIX
(GyHKIUH YUCIOBOT'0 apryMEeHTa

85

Tpuronomerpuueckast OKpyKHOCTb,
OIpENEIEHUE TPUTOHOMETPUUECKHUX
(G YHKIIMI YUCIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyITBI

87

OCHOBHEBIE TPUTOHOMETPUYICCKUC

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE
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hopMyITBI
88 OCHOBHBIE TPUTOHOMETPUYECKHE

hopMyITbI .
89 OCHOBHBIE TPUTOHOMETPUYECKHE

(bopMyIb .
90 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIPa)KCHU I 1
o1 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIPAKCHUIN L
92 [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX

BBIPAKCHUI L
93 [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX

BBIPAKCHUI L
94 Pemenue TpUroHoMeTpUYECKUX

YPaBHEHUI L
95 Pemenue TpUroHoMeTpUUECKUX

YpaBHEHU U .
96 Pemenne TpuroHoMeTpUUECKUX

ypaBHEHUH .
97 Pemennie TpUroHOMeTpUYECKUX

YpaBHEHUU 1
98 Pemenne TpUroHOMeTpUYECKUX

YpaBHEHUU 1
99 Pemenne TpUroHOMETpUYECKUX

ypaBHEHUH 1

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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Pemennie TpUroHOMeTpUYECKUX

100 . 1
ypaBHEHHI
KonTtponbHas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAXKEHUS U 1 1
TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS

102 nocjenoBareiabHocTeil. Merox 1
MaTeMaTHYECKOW MHIYKIHH
MOHOTOHHBIE U OTpaHUYEHHBIE

103 MocIieI0BaTeIbHOCTH. VicTopus ananm3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccust 1

105 I'eomeTpuueckast mporpeccus 1

106 beckoneuno yObIBarommas
TeOMETPHUECKAs! POrPECCHS .

107 CymMa OeCKOHEYHO YOBIBAIOIIICH
reOMETPHUECKON TIPOTPECCUH !

108 JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT.

Uucino e. Dopmyiia CIOKHBIX ITPOLICHTOB L

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.

Yucno e. Dopmyria CI0KHBIX TPOLIEHTOB .
Hcnonb3oBanue nporpeccuu s

110 pELIECHNs PEATIbHBIX 3a7a4 IPUKIIAIHOTO 1
Xapakrepa

111 KonTtponbHas pabora: 1 1

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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"[TocnenoBarebHOCTH U TIporpeccuu’”

112 HenpepbiBHBIE QYHKIIUHN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB 1
byHKIMHA

114 CBoiicTBa GyHKINN HETIPEPHIBHBIX HA 1
OTpE3Ke

115 CBoiicTBa GyHKINI HETIPEPHIBHBIX HA 1
OTpE3Ke

116 MeTton MHTEpBAIOB Ul PELLICHUS 1
HEPaBEHCTB

117 MeTton MHTEPBAIOB Ul PEIICHUS 1
HEPAaBEHCTB

118 Meton MHTEPBAIOB Ul PEIICHUSA 1
HEPABEHCTB

119 [IprMeHeHne CBOMCTB HEMPEPBIBHBIX 1
GYHKIMH U1 penIeHus 3a1a4q

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX 1
GyHKUMT 171 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOaHBIE (PYHKIUU 1

122 Onpe)leneHHUe, T€OMETPUUYECKHUIN CMBICT 1
IIPOU3BOJHON

123 Onpe;leneHHVe, (bU3UYECKUN CMBICIT 1
IIPOU3BOJHON

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIIN

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO

MYHULIMMAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXXEHVE
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125 VYpaBHeHHE KacaTebHON K rpaduKy 1
byHKITIN

126 [Tpon3BoaHBIC IIEMEHTAPHBIX (DYHKIIAN 1

127 [Tpon3BoAHBIC ATIEMEHTAPHBIX () YHKIIHHA 1

128 [TpousBoaHast CyMMBI, TPOU3BEACHUS, L
YaCTHOT'O ¥ KOMIIO3UIIUU (YHKITUH

129 [TpousBoaHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOT'O ¥ KOMIIO3HIINU (BYHKITUH

130 [Tpou3BomHAsE CyMMBI, TPOU3BEICHUS, 1
JaCTHOTO ¥ KOMITO3UIINN () YHKITUI

131 KonTtponbnas padora: "IIponsBogHas” 1 1

132 [ToBTOpenue, 06001IEeHNE, 1
cucreMmaru3anus 3HaHui: "YpaBHenus"

133 [ToBTOpEHME, 0000IICHNME, 1
cucreMmaru3anus 3HaHu: "OyHkuun"

134 Hrorosas koHTposibHas paboTa 1 1

135 HToroBast KOHTpoOJIbHAs paboTa 1

136 [ToBTOpeHwMeE, o6o6meHI/je, 1
CHCTEMAaTH3allus 3HAHHUH

OBIEE KOJIMYECTBO YACOB I1O0 136 10 0
I[MPOIT'PAMME

[JOKYMEHT MOZAMNWCAH 3MEKTPOHHOW MNOANNUCHIO
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11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTtpoJbnblie

Bcero
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3y4eHusl

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

[Tpumenenne npor3BOAHOM
K UCCIICJIOBAaHMIO () YHKITUH
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne npou3BOAHOM
K MCCIIeZIOBaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpuMeHeHue IPOU3BOAHOU
K UCCIIEIOBaHUIO (DYHKIIHHA
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON
K UCCIIEIOBaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne nporu3BOAHOM
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI
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[Ipumenenne npor3BOAHOMN
K UCCIICTIOBAHMIO ()yHKITHI
Ha MOHOTOHHOCTH U
KCTPEMYMBI

Haxoxxnenne HanOombIero
Y HaUMEHBIIIETO 3HAYCHHS
HENPEepbIBHON (QYHKIIUHN Ha
OTpe3Ke

Haxoxxnenne HanOombIero
Y HAMEHbILIEro 3HAYCHUS
HenpepbpIBHON (YHKIIMHU HA
OTpe3Ke

Haxoxnenne HanOoab1Iero
Y HaUMEHBIIIET0 3HAYEHUS
HENpephIBHON ()YHKITUH HA
OTpe3Ke

10

Haxoxneane HanOOJIbIIEro
N HAUMCHBIIICTO 3HAUYCHUS
HenpepbIBHON (YHKIIMHU HA
OTpe3Ke

11

Haxoxnenne HanOopIero
Y HAaNMEHBIIIETO 3HAYCHHS
HENpPEepbIBHON (QYHKIIUHN HA
OTpe3Ke

12

Haxoxnenue HanOoJIbILIEro
U HAaUMEHBIIIEr0 3HAYECHUS
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HenpepbIBHON (YHKIIMHU HA
OTpe3Ke

13

[Ipumenenne nporu3BOAHOM
JUTSL HAXO0KICHUSI
HaWJIy4lIero pelieHus B
MPUKIIAIHBIX 337a4ax

14

[Ipumenenue mpou3BOIHON
TUTSI HAX 0K ICHUSI
HaWUJTY4IIETro PEIICHUs B
MIPHUKIIATHBIX 337a4aX

15

[Tpumenenne mpou3BOJHON
TUTSL ONIPEICTICHHST
CKOPOCTH U YCKOPCHHUS
nporiecca, 3aJaHHOT O
dhopmyoit uiu rpaguKomM

16

[IpumeHenne mponu3BOJHON
TUTSL ONIPeICTICHHST
CKOPOCTH U YCKOPEHHS
npoliecca, 3aJaHHOT O
dhopmyoit uiu rpaguKomM

17

Komnoszunus ¢pynkumii

18

Komnoszumus ¢pyHkimii

19

Kommozumus GpyHKImii

20

I'eomerpuueckue o6passl
YpaBHEHUH Ha
KOOPIMHATHOM IMJI0CKOCTH
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21

I'eomeTpuyeckue oopasbl
YpaBHEHUH Ha
KOOPAMHATHOM MJIOCKOCTH

22

Kontponbnas padora:
"UccnenoBanue GyHKUIUH C
MOMOIIBIO TPOU3BOTHON"

23

IlepBooOpazHas, OCHOBHOE
CBOWCTBO IIEPBOOOPA3HBIX

24

[TepBooOpa3zHbIe
3JIEMEHTApHbBIX QYHKIUH.
ITpaBuna HaXOXAECHUS
epBOOOpa3HbIX

25

ITepBooOpazHbie
3JIEMEHTapHBIX (YHKIIAH.
[IpaBuna HaxoXIeHUS
NEepPBOOOPA3HBIX

26

WuTrerpai.
['eomerpuueckuii cMbICH
WHTErpajia

27

Brrancienue
OIpeeIEHHOr 0 MHTETpalia
o ¢popmyine Herorona-
JleitOHMIIA

28

Brruncienue
OMPENETEHHOTO0 HHTETpasa
o popmyne HproToHa-
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JletiouuIa

29

[IpumeneHnue nHTErpana
IUIA HAXOXKIEHUS
TUIOMIA IeH TUTOCKUX PUTyp

30

[IpuMeHeHne nHTETpaIa
JUTS HaXOXKIeHUs 00bEMOB
FCOMETPHYCCKUX TEI

31

[Ipumeps! perieHuin
mudepeHInaTbHBIX
YpaBHEHU U

32

[Tpumepsl penienuii
mddepeHnnanbHbIX
YPaBHEHUI

33

Maremaruyeckoe
MOJICTUPOBaHHE PeaTbHbBIX
MIPOLIECCOB C TTOMOIIbIO
mddepeHnnanbHbIX
ypaBHEHUI

34

KontponbHas pabora:
"ITepBooOpasnHas u
uHTerpan”

35

TpuronoMerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuyeckue
(byHKLMH, UX CBOICTBA U
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rpadguku

37

Tpuronomerpuueckue
(GyHKIIUH, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuyeckne
(GbyHKINHU, UX CBOICTBA U
rpaduku

39

Tpuronomerpuueckue
(GyHKLMH, UX CBOICTBA U
rpaduxu

40

OT60p KOpHEH
TPUTOHOMETPUYECKUAX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOU
OKpY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUIECKUX
ypaBHEHUH C MOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHMH C MOMOIIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

43

OT160p KOpHEH
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TPUTOHOMETPHUYECKUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKHUX
HEpPABEHCTB

45

Permenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemmenue
TPUTOHOMETPUIECKUX
HEPaBEHCTB

48

Kontponbnas padora:
"I'paduku
TPUTOHOMETPUIECKUX
GbyHKUIUH.
Tpuronomerpuueckue
HEpaBeHCTBA"

49

OCHOBHEBIE MCTOBI

pPEIICHUSA ITOKA3aTCIIbHBIX

HEPaBEHCTB

50

OCHOBHBIE METOIBI
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peLIEeHHs NTOKa3aTEIbHbIX
HEpPABEHCTB

51

OCHOBHEIE METO/IBI
peIJ_IeHI/ISI ITOKA3aTCJIIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METOJIBI
peIlIeHHUs TOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IBI
pelieHus
JIOrapuPpMHUUYECKIX
HEpPaBEHCTB

54

OCHOBHBIE METOBI
pelreHus
norapupMUIECKUX
HEPAaBEHCTB

55

OCHOBHBIC METOJIBI
peleHus
Jorapu(pMUIECKIX
HEPABCHCTB

56

OCHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPABCHCTB

57

OCHOBHEIE METO/IBI
pCHIGHI/ISI I/IppaIII/IOHaJ'II)HLIX
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HEPaBEHCTB

58

OCHOBHBIE METO/IBI
peIIeHUs UPPAITUOHATBHBIX
HEPABCHCTB

59

OCHOBHEBIE METOJIBI
pelIeHus: UpPauOHATBHBIX
HEPaBCHCTB

60

OCHOBHBIE METOBI
peIIeHUs HPPAIMOHATBHBIX
HEPABCHCTB

61

I'paduaeckue meTo b
pelIeHns HppalMOHAIbHBIX
YPaBHEHUI

62

I'paduueckue MeToabI
peIeHUs] HPPAMOHAIBHBIX
ypaBHEHUH

63

I'paduueckue MeTob!
peLIeHUs OKa3aTeIbHbIX
YpaBHEHUI

64

I'padmyeckue MeToabI
pelIeHns MoKa3aTeNbHbIX
HEPaBEHCTB

65

I'padmyeckue MeToabl
pemeHwHst
norapupMUIECKUX
YPaBHEHUH
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66

I'paduaeckue meTomb
peenust
norapupMUIeCcKux
HEPaBEHCTB

67

I'padmyeckue MeToabl
pelieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

68

I'padmyeckue MeTombI
peLIeHNs TOKa3aTeNbHbIX U
Jorapu(pMUIECcKux
YpaBHEHUI

69

I'paduaeckue meTob
pelIeHus MOKa3aTeNbHbIX U
sorapupMuuecKux
ypaBHEHU U

70

I'paduaeckme meTo b
PEIICHUS MOKA3aTCIIbHBIX U
norapupMuIecKux
HEPaBEHCTB

71

I'paduaeckue meTombl
pPEIICHUA MMOKA3aTCIIbHbBIX U
JOrapuPpMHUUYECKIX
HEpPaBEHCTB

72

KontponbHas padora:
"UppaurioHalibHBIE,
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IIOKa3aTeNbHbIe U
norapupMuIecKue
HepaBeHCTBa"

73

Kommuiexcusie uncna.
Anrebpanyeckast 1
TPUTOHOMETpHUYECKAs
(dbopMBbI 3anucu
KOMIUTIEKCHOT'0 YHCIia

74

KommiekcHbIe uncia.
AnreOpanyveckas u
TPUTOHOMETPUYECKAs
(dbopMBbI 3amucu
KOMIIJIEKCHOT'O YHCJIa

75

Apudmernueckue
omepanuy ¢
KOMILJICKCHBIMH YUCIIAMH

76

Apudpmernueckne
oTeparu ¢
KOMIUIEKCHBIMU YHCIIAMHU

77

N3ob6paxenue
KOMILJIEKCHBIX YHCENl Ha
KOOPJAMHATHOMN INTIOCKOCTH

78

N3o6pakenune
KOMIUIEKCHBIX YMCET Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau
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N-OU CTEIEHU U3
KOMILIEKCHOI'O YHCIIa

80

®opmyna Myaspa. Kopau
N-0l CTEIEHU U3
KOMILJIEKCHOT'O Yncia

81

IIpumeHeHue
KOMIUIEKCHBIX YUCEI VIS
peuieHus GU3NUECKux U
reOMETPUUYECKUX 3a1a4

82

KonTponbhas pabdora:
"KommiekcHbie yncia"

83

HarypanbsHble u nensie
qyucia

84

HarypanbsHble u nenslie
qucia

85

IIpuMeHeHue NpU3HAKOB
JEIMMOCTH LENbIX YUCEI

86

IIpumeHeHne NpU3HAKOB
JETMMOCTH LEJIbIX YHCell

87

[IpumeHeHne mpu3HAKOB
JeTMMOCTH LENbIX YUCEe:

HOJT u HOK

88

[IpnMeHeHne npu3HaKoB
JEIUMOCTHU LEJIbIX YUCEI:

HOJI u HOK

89

IIpumeHeHne NpU3HAKOB
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JCIIMMOCTH LCIBIX YHUCCII:
OCTAaTKH 110 MOAYJIIO

90

[IpumeneHnne npu3HaKoB
JETMMOCTH LENbIX YUCEI:
OCTaTKHU MO0 MOJYJIIO

91

IIpuMeHeHue NpU3HAKOB
JIEJIMMOCTH IEJIBIX YK CEII:
anroput™ EBknuaa mis
peLeHus 3a/1a4 B LEJIbIX
YHCIax

92

Kontponbnas pabota:
"Teopus uenbix yncen"

93

Cucrema v COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTCEMBbI-
CJIEJICTBHS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIBHBIE
CHCTEMBEI U CHCTEMBbI-
CIICICTBUS

95

OCHOBHBIE METO/IBI
pELIEHUs] CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHEBIE METOJIBI
pCHIGHI/ISI CUCTEM U
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COBOKYITHOCTEM
HppalMOHATIBbHBIX
YPaBHEHUI

97

OCHOBHBIE METO/IBI
pELIEHUs] CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPaBHEHUU

98

OCHOBHBIE METO/IbI
pEeLlIeHUsl CUCTEM U
COBOKYITHOCTEHN
ITOKa3aTeJIbHBIX YPaBHEHHUU

99

OCHOBHBIE METO/IBI
pemiCHUs CUCTEM U
COBOKYITHOCTEMN
sorapupMuuecKux
ypaBHEHU U

100

OCHOBHEIE METOJIBI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEMN
norapupMuUIecKux
YpaBHEHU U

101

[Ipumenenne cucreM K
PEILIEHNI0 MaTEMaTUYECKUX
3a/1a4 1 3aJa4 u3
pa3IUYHBIX obnacTei
HAyKHU U PEAIbHOU KU3HH,
WHTEpIpeTanus
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MOJTYYEHHBIX Pe3yIbTaTOB

102

[IpumeneHue cucreM K
PEIIEHNI0 MaTEMAaTUYECKUX
3aJa4 U 3a]a4 u3
pa3IM4YHbIX o0nacTei
HAYKH U peIbHOM KU3HH,
HHTEpIIpeTanus
MOJIYYEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHre HEpaBEHCTB K
PEILIECHUI0 MaTEMATUYECKUX
3aJa4 U 3a1a4 U3
pa3NuYHbIX o0JIacTe
HayKH U PEAIbHOM KU3HH,
MHTEpIIpeTaLHs
MIOJIyYEHHBIX PE3yIbTaTOB

104

KonTponbnas pabdota:
"CucreMbl paliiOHalIbHbIX,
UppaloOHAIbHBIX
MOKA3aTeIbHBIX U
JIOrapuPpMHUYECKIX
ypaBHEHUI"

105

PanmonansHbie ypaBHEHUS
C mapameTpaMu

106

PanmonansHbie
HEpPaBEHCTBA C
rapaMmeTpamu
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PanmonansHBIE CUCTEMEI C

107
napaMmeTrpamu
UppanunonanbHbie

108 YpaBHEHUs1, HEPABEHCTBA C
napaMeTpamu

109 HppanuoHanbHbIE CUCTEMBI
C mapameTpaMu
Iloka3arenbHble

110 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTrpamu

111 IToka3aTenbHbIE CHCTEMBI C
napaMeTpamu
Jlorapudpmuueckue

112 ypaBHEHUs1, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudpmuueckue
CHCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuueckue
YPaBHEHUS ¢ TapaMeTpaMu
Tpuronomerpuueckue

115 HEPaBEHCTBA C
napaMeTpamu

116 Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu
[Toctpoenue u

117

HUCCICI0OBAaHUC
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MaTEMaTUYECKUX MOJIEIEH
peaNbHBIX CUTYALMH C
MOMOILBIO YPAaBHEHUI C
rnapamMeTpamMmu

118

ITocTpoenue u
UCCIIEIOBAHHE
MaTEeMaTUYECKUX MOJeIIeH
pEeaJIbHBIX CUTYallui ¢
ITOMOIIIBIO CHCTEM
YPaBHEHUH € TapaMeTpaMHu

119

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTHYECKUX MOJEIIEN
peaNbHBIX CUTYALHH C
IIOMOILBIO CUCTEM
YPaBHEHUH C IapamMeTpaMu

120

KontponbHas pabora:
"3agayu ¢ mapamerpamu"

121

[ToBTOpenue, 06001IEeHNE,
CHUCTEMAaTH3aIUs 3HAHUMH
"VpaBuenus"

122

[ToBTOpenue, 06001IEHNE,
CUCTEMATU3aLMs] 3HAHUN:
"VpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
CHUCTEMATH3ALIAs 3HAHUN:
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"VpaBHenus. Cuctembl
ypaBHEHUI"

124

[ToBTOpenue, 0600IICHNME,
CUCTEMATU3ALUs 3HAHUM:
"HepaBencraa"

125

[ToBTOpenue, 06001IIEeHNE,
CHUCTEMAaTH3aIis 3HAHUMH
"HepaBencrna"

126

[ToBTOpEHME, 0000IICHNME,
CHCTEMaTH3aIlHsI 3HAHHI:
"HepaBencrsa"

127

[ToBTOpenue, 06001IeHNE,
CHUCTEMATH3AIUs 3HAHUMH:
"[IponsBogHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
cHCTEeMaTH3alus 3HAHUH:
"[IpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpEHME, 0000IICHNME,
CHCTEMAaTH3aIlHsI 3HAHMI:
"ITIponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaH!H:
"UnTerpan u ero
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npuMeHeHue"

131

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alnus 3HaH!:
"Oyukuun"

132

[ToBTOpenue, 06001IEHNE,
CUCTEMATU3aLMsl 3HAHUN:
"Oyukuun"

133

[ToBTOpenue, 06001IeHNE,
CHUCTEMAaTH3aIUs 3HAHUMH
"Oyakuun"

134

HrtoroBas KOHTpoOJIbHAsS
pabora

135

HrtoroBas KOHTpoOJIbHAS
pabora

136

[ToBTOpenue, 0600mmICHME,
cucTeMaTus3anusa 3HaHUuu

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kox . .
IIpoBepsiemMble MpeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI
HIPOBEPAEMOTO NPOrpaMMbl Cpe/IHero 0o1ero odpa3oBanus
pe3yJbTaTa
1 Yucna ¥ BBIYUCIECHUS
11 OnepupoBaTh NOHATHSIMHU: PAIMOHAIBHOE U JIEHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAS U
' JeCATUYHAs 1p00b, IPOLIEHTHI
12 BeimonuaTe apudmMeTnueckue onepanuud ¢ palMoOHATIbHBIMM M JACHCTBUTEIbHBIMU
' YHCITaMH
13 BbimonuaTe npuOnuKEHHbIE BBIYMCICHMS, MCIIONb3Ys IpaBUiIa OKPYIJIEHUs, AeaTh
' NPUKHUJIKY U OLEHKY Pe3y/IbTaTa BEIYUCICHUH
OnepupoBaTh NOHATHAMM: CTENEHb C LENBIM [OKa3aTeleM, CTaHAapTHas ¢opma
14 3alMCH  JICHCTBUTENBHOTO 4YHCIAa, KOPEHb HATypalbHOM CTENEeHH; HCIONb30BaTh
' noaxoasauyo ¢GpopMy 3amucu ACHCTBUTENbHBIX YHMCEN Ul PELICHUS MPAKTUYECKUX
3aj1a4y M PEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMHM: CHHYC, KOCHMHYC W TaHIEHC IPOU3BOJILHOTO YIJa;
1.5 UCTIOJIB30BaTh 3alUCh TPOU3BOIBHOTO yIiia 4epe3 oOpaTHhIE TPHUTOHOMETPHUYECKHE
b yHKITII
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBarh  TMOHATUSMH:  TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,  IIEJIOE,
2.1 panroHaIbHOE, WPpAIMOHATIBLHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
29 Bomonuate  npeoOpa3oBaHUs  TPUTOHOMETPHYECKUX  BBIPAKEHUH U pelIaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BeinonusaTe npeobpazoBaHMsl LENbIX, pallMOHAIBHBIX U UPPALMOHATIBHBIX BhIPAKEHUH
2.3 U pelaTb OCHOBHBIE THIIBI IIEJIbIX, PAllMOHAIBHBIX U UPpAlMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB
24 [TpuMeHSTh ypaBHEHHSI U HEPABEHCTBA JUIS PEUICHUS MaTEMAaTWYECKHX 3a7ad M 3a1ad
' U3 PA3MUYHBIX 00JacTell HAYKU U peabHOM KU3HU
MopenupoBath peanbHbIE CUTYallMH Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS,
2.5 ypaBHEHHMs, HEPABEHCTBA IO YCJIOBUIO 33/1a4M, MCCJIEI0BATh MOCTPOCHHBIE MOIEIHU C
UCIIOJIb30BaHUEM almapara ajireopbl
3 OyHKIMU U TpaduKu
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OnepupoBarh TOHATUSAMHU: (GYHKIOHSA, CHOCOOBI 3amaHusi (YHKIHH, 00JIacTh

3.1 OIIpe/IeNIEHUs] © MHOXKECTBO 3HaUeHUH PyHKIMH, TpaduK GyHKINH, B3AUMHO OOpaTHBIE
byHKIIII
3.9 OnepupoBaTh MNOHATHSAMH: YETHOCTb M HEYETHOCTh (QYHKIMU, HYIUW (QYHKLUH,
' MPOMEXKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonb3oBaTh rpadukn GyHKIUN IS pelieHus] ypaBHEHU I
3.4 Crpoutb 1 unTath rpaduku TMHEHHOU (PYHKIMU, KBaIPAaTHIHOW (YHKIIUH, CTEICHHOM
' (YHKIUY C LEeJBIM TOKa3aTeaeM
Hcnonw3oBath rpaduku GyHKIUN A UCCICIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MPHU
3.5 pelIeHUH 3ajJad M3 JAPYrHX Y4eOHBIX INPEeIMETOB U PEaJbHOW KHU3HH, BbIPAXKaTh
(bopMyITaMu 3aBUCHMOCTH MEXy BEITMIHHAMHI
4 Hauana maremaTnueckoro aHaausa
41 OnepupoBaTh MOHATUSAMU: I1OCIIEA0BATENBLHOCTD, aprU(pMeTHIecKast U TeOMETpHUECKast
' IPOrpecCcuu
4.9 OnepupoBaTh MOHATUSAMH: OCCKOHEYHO YOBbIBAIOIIas I'eOMETpHUYEcKas MpOrpeccus,
' cyMMa OECKOHEYHO YOBbIBAIOIIEH reOMETPUUIECKON TPOrpeccuun
4.3 3amaBaTh MOCIEIOBATEIIPHOCTH PA3TUYHBIMH CIIOCOOaAMH
44 Vcronb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEH M MPOrPECCHii I pellieHHs! pealbHbIX
' 3aj1a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U J0ruKa
5.1 OnepupoBaTh NOHATUSAMH: MHOXKECTBO, ONEpaIMH HaJl MHOXKECTBAMHU
5.9 Hcnonb30BaTh TEOPETHKO-MHOXXECTBEHHBIM —ammapar Ui OINHMCAaHHUS —peabHBIX
' IIPOLIECCOB U SIBJICHUH, IPU PEILIEHUH 3a]iau U3 APYruX y4eOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUSAMHU: ONPEEICHUE, TEOpEMa, CIEACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
HPOBEPHEMOLY NporpaMMbl CpeHero oomero 00pa3oBaHus
pe3yJabTarta
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATUSIMH: HaTypajbHOE, IEJI0€ YMCJIO; MCIIONb30BaTh IMPU3HAKU
1.1 JETMMOCTH LENbIX YHCEI, Pa3IOKEHHE YHCIa Ha TPOCThIE MHOXKHUTEIH JUIS PEUICHHS
3a1a4
1.2 OmnepupoBatrh MOHATHEM: CTENIEHB C PAl[MOHATIbHBIM [TOKa3aTEIEM
1.3 OnepupoBarh MOHATHSIMH: JOTapU(PM YKCIIa, TECATUIHBIC U HATYpAIbHBIC JIOTapr(MbI
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VYpaBHEHUS 1 HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHW JUIsl NPeoOpa3oBaHUsI BBIPAKEHUN, OMNEPUPOBATH

2.1 MOHATUSMU: TIOKAa3aTEIbHOE YPaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
MOKAa3aTeJIbHbIX YPAaBHEHUM U HEPABEHCTB
BrimonusaTe npeoOpazoBaHus BBIPAKEHUH, COACpPIKAIIUX JOorapudMbl; ONEpUPOBATH
2.2 MOHATUSMHU: JIOTApU(MUYECKOE ypaBHEHHWE M HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI
norapu(MUYECKUX YpaBHEHHUH U HEPABEHCTB
2.3 HaxoauTe pemieHust npocTeHIINX TPUTOHOMETPUUECKUX HEPABEHCTB
94 OrnepupoBarh MOHATUSIMHU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILICeHUE; UCTI0Ib30BATh
' CUCTEMY JINHEWHBIX YPABHEHH 7151 PEILICHUs IPAKTUYECKUX 3a7a4
95 HaxomuTe pelieHust NpocTenmux CUCTEM U COBOKYITHOCTEHM pallMOHAIbHBIX YpaBHEHUM
' Y HEPABEHCTB
MogenupoBath peanbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
2.6 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHMIO 33Ja4M, UCCIEAO0BATH ITOCTP OCHHBIE
MOJICJTH C UCTIOJIL30BaHUEM arliapaTa aareopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSMU: TepUoAUYEcKas (DYHKIMS, MPOMEKYTKH MOHOTOHHOCTHU
31 (GYHKIMHM, TOYKA OHKCTpemyMa (YHKIMH, HauOoJbllee W HAWMMEHbIIEE 3HAYCHUS
' GYHKIMHM Ha TPOMEXKYTKE; MCIOIb30BaTh MX I MCCIEAOBaHUS (DYHKIIMH, 33TaHHOU
rpadukoM
OnepupoBaTh  MOHATHSAMH: TpaUKd  MOKa3aTeNbHOM,  JorapupMUyYecKo U
3.2 TPUTOHOMETPHYECKUX (PYHKIMKA; H300pakaTh MX HA KOOPAMHATHOW IIOCKOCTH U
MCIIOJIb30BaTh JJI PEIICHUS] YPABHEHUI U HEPABEHCTB
33 N300paxarh Ha KOOPAWHATHOW IUIOCKOCTH TIpadUKH JHMHEWHBIX YpaBHEHUH H
' MCIIOJIB30BaTh UX JUISl PEIICHUs] CHCTEMbI TUHEHHBIX YpaBHEHUN
3.4 Hcnonw3oBaTh Tpaduku (GyHKIHNA JUIS UCCIEIOBAHUS MPOIECCOB U 3aBUCHUMOCTEH M3
' JIPYTUX Y4EOHBIX TUCIHUILINH
4 Hauana MaremaTuyeckoro aHanusa
OnepupoBaTh  TOHATHUSAMHU: HENpPEpPbIBHAS  (QYHKIUS, TPOM3BOAHAS  (DYHKIIWU;
4.1 UCIIONIb30BaTh T€OMETPUYECKUI M (DU3MYECKUN CMBICT TMPOU3BOMHON ISl peIleHUs
3a1a4y
42 Haxoautb mpou3BOAHBIE 3JEMEHTAPHBIX (YHKIUHN, BBIUUCISITH MPOU3BOIHBIE CYMMBI,
' MIPOU3BENIEHUS, YACTHOr0 (DYHKIUN
43 Hcnonp30BaTh NPOM3BOAHYIO MJIsi HUCCIeNOoBaHHWs (YHKIMM Ha MOHOTOHHOCTb U
' AKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEIOBAHUS K MTOCTPOCHUIO TPadUKOB
44 Hcnonb30BaTh NPOU3BOJHYIO JUISl HAXOKICHUS HAMJTYYILETO PELICHUs B IPUKIIAIHBIX, B
' TOM YHCIIE COIMATBHO-I9KOHOMUYECKUX, 3aa4ax
4.5 OnepupoBarh MOHATUSIMH: TIEPBOOOpa3HAsT M MHTETPajl; MOHUMATh T€OMETPUUCCKUN U
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buznYecKuil CMBICI HHTETpaa

4.6

Haxomuth nepBooOpa3Hbie 2JIeMEHTAPHBIX (YHKIUI, BBIYHCIISATh HHTErPaJl 1o Gopmylie
Herorouna — JleitOuuma

4.7

PemraTs IMPUKIAAHBIC 3a1a4i, B TOM YHCJIC CONHAJIbHO-OKOHOMHUYCCKOI'O U (1)1/131/1‘1601(01"0
XapakTepa, CpE€aACTBAMU MAaTEMATUYCCKOTI'O aHAJIM3a
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IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Kona IIpoBepsieMblii 3JIeMeHT cO/iepKAHUSA
1 Uucna u BIYUCIECHUS
Panmonaneupie uncna. OOBIKHOBEHHBbIE M JIECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUYHBIE
11 nepuogrueckue apobu. ApudmeTnueckue onepanud ¢ palMOHAIBHBIMH  YHCIIAMH,
' npeoOpa3oBaHUsl YHMCIOBBIX BbIpaKeHHH. [IpumeHeHue apoOeil U MPOLEHTOB Ui pEIICHUs
MPUKIAIHBIX 33734 U3 PA3JIMYHBIX OTpaciiell 3HaHUHN U pealbHOM KU3HU
JeiictButenpHple yMcaa. PanmoHanbHble W UppalMOHalbHblE YHClIa. ApupMeTHdyecKue
1.2 OTepaIy C ACHCTBUTEIBHBIME YnciaMu. [IpuOnKkEHHbIC BRIYUCICHUS, TPABHUIIA OKPYTIICHHUS,
MPUKHJIKA U OLIEHKA pPe3ysIbTaTa BHIYMCICHUIN
Crenenp ¢ 1menbpiM mokasareneM. CrangaptHas ¢opma 3amucu JACHCTBUTEIBHOTO YHCIA.
1.3 Hcnonb3oBanue mnoaxozsmed ¢Gopmbl 3amUCH  JCHCTBUTENBHBIX YHCEN Ui PELICHHUs
MPAKTUYECKUX 33/1a4 U MPEACTaBICHUS JaHHbBIX
14 ApudmeTrnueckuil KopeHb HaTypanbHOW creneHu. [leiicTBus ¢ apuMETHYECKUMHU KOPHIMHU
' HATYPaIILHOM CTENEHH
15 CuHyc, KOCMHYC M TaHTEHC 4YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, ApKTaHT€HC
' YHCIIOBOTO apryMeHTa
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE MPEe0Opa3zoBaHUs
29 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIpaXKeHHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyIbI
2.3 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo HHTEpBaloB
24 Pemienue nenpix U 1poOHO-pAllMOHATIBHBIX YPAaBHEHH U HEPABEHCTB
25 Pemenre nppanvoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpuUeCKUX ypaBHEHUH
97 [IpumeneHre ypaBHEHHIl M HEpaBEHCTB K PEIICHUI0 MaTeMaTHYeCKMX 3a7ady M 3aJad u3
' pa3TUYHBIX 00JaCTel HAYKU U PEATbHON KU3HH
3 OyHKINU U TpaduKu
3.1 ®Oynxuyst, cnocoOs! 3aganus GpyHkuuu. I'paduk pynkiuu. Bzaumuo obpatheie pyHKINN
3.9 OO6nacte omnpezneneHus M MHOXeCTBO 3HaueHuM QyHkiuu. Hymn ¢ynkuuu. IIpomexyTku
' 3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIE (PYHKIINH
33 CrenenHas (yHKUMS C HaTypalbHbIM M IelbIM ToOKaszareneM. EE cBolicTBa u rpaduk.
' CaoiicTBa 1 rpaduk KOpHS N-0if cTeneHu
3.4 TpuroHomerpuueckass OKpy>KHOCTb, OIpeJIeIEeHUe TPUTOHOMETPHUUECKUX (YHKLIUN YHCIOBOrO
' apryMeHTa
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4 Havana maremaTuueckoro aHanmusa
41 [TocnegoBarenbHOCTH, CHOCOObI 3a/1aHus MOCJIe10BAaTEIbHOCTEH. MoHOTOHHBIE
’ MocCJIeI0BaTEILHOCTH
Apudmernueckas U reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias reoMeTpuyecKkas
4.9 nporpeccusi. Cymma OeckoHeUHO YOBIBalIIe reomeTpudecko mnporpeccun. Ddopmyna
' CIIOXHBIX TPOLEHTOB. lcrmonb30BaHWE TNPOrpeccMd s pELIeHUs peajbHbIX 3ajad
MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JOTHKa
MHoecTBO, omepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O armapara Juis OMHUCAaHUS PEabHBIX MPOILIECCOB U SBICHUM, pH
pELIeHUH 33124 U3 IPYTHX YICOHBIX TPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, T0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIECHUS
1.1 Hatypanbuble u niensie uncna. Ilpu3Haku AeIMMOCTH LENbIX YHCel
1.2 Crenenb ¢ palmoHaIbHBIM NTOKa3areneM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JlecATHIHbIC U HATYpAIBHBIC JIOTapHUPMBI
2 YpaBHEeHHS 1 HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIpaKEHUH, COAECPIKAIIMX JIOTapu (PMBI
2.2 [IpeoOpazoBanue BEIpaKEHUN, COAECPIKAIIMX CTENICHH C pAllMOHATLHBIM TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHHMH. PelleHrne MNPHUKIAAHBIX 3a7ad C IOMOIIBIO CHCTEMBI
' JIMHEWHBIX YPaBHEHHH
2.7 CucTteMbl ¥ COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aj1ay U 3a]1a4 U3
' pa3IMyYHbIX o0JlacTel HAyKH U peabHOM KU3HU
3 OyHKIMU U TpaduKu
31 Oynkius. [lepuonnueckue ¢pynkuuu. [IpomMexxyTKu MOHOTOHHOCTH (YHKIHUU. MaKCUMyMBI U
' MUHUMYMBI QyHKIMH. Hanbosbiiee 1 HauMeHblee 3HaueHne (YHKIIUN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKIHH, UX CBOUCTBA U rpauKu
3.3 [TokazarenbHas u norapupMudeckas ¢yHKIHH, UX CBOWCTBA U TpapuKH

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




3.4

Hcnionp3oBanue rpadukoB GyHKIHN 1715 peIIeHUs] YpaBHEHUH U JIMHEWHBIX CHCTEM

Hcnonk3oBanue Fpa(i)I/IKOB (bYHKLII/Iﬁ A UCCIICAOBAHHA ITPOLECCCOB U 33.BPICPIMOCT€I>1, KOTOpPLBIC

35 BO3HUKAIOT MIPH PEIICHUHU 3a]1a4 U3 IPYTUX yYEOHBIX MPEAMETOB U PeaIbHON KUZHU
4 Havana mareMaTn4eckoro aHaiausa

4.1 HenpepoiBHble pyHKIIMN. METOA MHTEPBAJIOB JUIs PEIIEHUS HEPABEHCTB

4.2 [IpousBonnas GpyHkuuu. ['eomerpuueckuii u GpU3NIECKUN CMBICI TPOU3BOTHON

43 [Ipou3BomHbie 37MeMEHTAapHBIX (QYHKIUH. DOpMYyIbl HAXOXKICHHUS MPOU3BOJHONH CYMMBI,
' IPOM3BEACHUS U YaCTHOrO (PYHKIUH

44 [IpumeHeHre NpPOU3BOJHOW K HMCCIEAOBAHHIO (PYHKIMM Ha MOHOTOHHOCTb M IKCTPEMYMBI.
' Haxoxxnenne HanOombIIero 1 HaMMEHBIIEr0 3HaYeHUsl (YHKLIUU Ha OTpe3Ke

45 [IpumeHeHre MPOU3BOIHOM A1 HAXOXKACHUS HAWJTYUIIEro pelIeHUs B MPUKIAJHBIX 3ajadax,
' JUIsL OIIPEIeNIEHHs] CKOPOCTH IpoLiecca, 3alaHHOr0 popMyIIoi niu rpadukom

4.6 [TepBooOpaznas. Tabmuia nepBooOpazHbIX

4.7 WHrerpan, ero reoMeTpuueckuii U (pU3MUECKUN CMBICI. Bhruncienne nHTerpana mno ¢popmyie

Herorona — JleitOHuna

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

"CPEAHSS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPAACKOI4 OBJIACTH, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop

MYHULUUNANIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXAEHUE CepTudukat FDS8E6A387D6A81BC17F132143562939F




IPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI CPEJHEI'O OBILET'O OBPA30OBAHUS

Kon .
IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHsI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
TpeOoBaHMS

Brnagenne Merogamm 10Ka3arenbCTB, AITOPUTMaMHM  pELICHMs 3a/lad; YMEHUE
(GopMyIupoBaTh W ONEPUPOBATH MOHATUSMH: OINpEAETICHUE, AKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, MPU3HAK, J10Ka3aTeIbCTBO, PaBHOCHIBHBIE (OPMYIHPOBKH;
NPUMEHATh UX; YMeHue (opMyIupoBaTh O0OpaTHOE U  MPOTHUBOIIOIOKHOE
YTBEPXKACHUE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BAaTh METO[
MaTEeMaTHYECKON MHAYKLNHU; IPOBOJUTH J0KA3aTeIbHbIE PACCYXKACHUS IIPU PELLICHUU
1 3aJay, OLICHUBATh JIOTMUECKYIO MPABUIBHOCTb PACCYKICHUN; YMEHHE ONEpHUpOBaTh
HNOHATHAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpallUd HAJ MHOXECTBAMHU; YMEHHE
UCIIOJIB30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Juid OINMCAaHHUS PpPealIbHbIX
IPOLIECCOB M SIBJICHUI W NpHU PEIIEHUU 3a1ady, B TOM YUCIE U3 JAPYrUX Y4eOHBIX
IPEMETOB; YMEHHE ONEepUpOBaTh MOHATHAMU: rpad, CBSI3HBINA rpad, AEpeBO, LUK,
rpa¢ Ha MIOCKOCTH; YMEHHUE 33/1aBaTh M OMUCHIBATh Tpadbl Pa3IUUYHBIMU CIIOCO0AMH;
UCII0JIb30BaTh I'padbl IPU PELICHUN 33134

YMeHue onepupoBaTh MOHATHIME: HATYpalbHOE YHCIIO, IIEJIOE YHUCIO, CTENEHb C
[ENbIM TIOKa3aTelieM, KOPeHb HATypalbHOM CTENEHU, CTENEeHb C paIlMOHATbHBIM
TOKa3areyieM, CTENeHb C JICHCTBUTEIBHBIM ITOKa3aTelieM, JIorapu(dM 4YHcia, CHHYC,
KOCHHYC W TaHTEHC NPOHM3BOJIBHOIO YHCJA, OCTATOK IO MOJIYJIIO, PallMOHAIBHOE
YUCI0, UPpAlMOHATIBHOC YHCJII0, MHOXCECTBA HATypaJbHBIX, LECJIBIX, pallMOHAIBHBIX,
I[ef/'ICTBI/ITeJH)HI)IX YUCCII; YMCHHUC HCIIOJIb30BAaTh IMPU3HAKU ACIIMMOCTH, HauMEHBIIINN
o0ImuMil enuTenb ¥ HauMeHblee ollee KpaTHoe, anroput™M EBkimuaa npu pemeHuu
3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMU MMO3UIIMOHHBIMU CHCTEMaMU CUHCIIEHUS; YMEHHUE
BBIMOJTHATH BHIYMCIICHUE 3HAUYECHUI M MPeoOpa30BaHMs BBIPAKEHHIA CO CTETICHIMHU U
norapudMamMu, TPeoOpa3oBaHUs JAPOOHO-PAIMOHAIBHBIX BBIPAKCHHUH; YMEHUE
OIICPUPOBATE MOHATUAMU: TMOCICIOBATCIBHOCTD, apI/I(l)MCTI/I‘-IGCKaSI mporpeccusd,
reoOMeTpHUYEeCKass  mporpeccusi, OECKOHEYHO  yOBIBalOIas  reoMeTpudecKas
mporpeccusi; yMeHue 3a7aBaTh IOCIEIOBATEIbHOCTH, B TOM 4YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE OINEepHUpPOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIC YHCIIA, MOAYJIh W apryMEHT KOMIUIEKCHOTO 4YHCIIa,
dopma 3amuCH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpHYecKas, TPUTOHOMETpUuYecKas u
anredpanveckas); yMeTb IPOU3BOJANTH apUPMETHUUECKUE IEHCTBUS ¢ KOMIUICKCHBIMU
YucCjiaMu,; MPUBOAUTHL NPUMCPHLI UCIOJIB30BAHUA KOMIIJICKCHBIX YUCCII; OIICPUPOBATH

IMOHATHAMUA: MaTpULa 2X2 u 3><3, OpeCACINUTCIIb MATPUILIBL, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI

OIpCACIINTCIIA
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YMenue OTIepUpPOBATh TTOHATHSIMU ; palMoHaIbHbBIC, HppalroHaIbHBIC,
MOKa3aTelIbHbIC, CTENICHHBIC, JIOTapHU(PMUICCKHIE, TPUTOHOMETPUICCKUE YPAaBHEHUS H
HEpPaBEHCTBA, HUX CHCTEMbl; YMEHHE OINEpPUPOBATh TMOHATHSAMHU: TOXKIECTBO,
TOXKJIECTBEHHOE TpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U
HEPABEHCTB, PABHOCWIBHOCTh YpaBHEHUU, HEPABEHCTB M CUCTEM; YMEHHE pellaTh
yYpaBHEHHUS, HEPABEHCTBA M CUCTEMbl C IOMOIIBIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHUsI, HEPABEHCTBA U CHUCTEMBl C T[apaMETPOM; NPHUMEHSTh YpaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBbI JJIsi pEHICHUS MaTEeMaTUYeCKHUX 3a/Jady W 3ajad U3

PA3JIMIHBIX obnacrei HAaYKH U peanLHoﬁ JKHN3HH

YMeHne onepupoBarh MOHATUAMH: (QYHKIHS, YETHOCTh (DYHKIIUH, TEPUOAUIHOCTD
(GyHKIIMM, OrpaHMYEHHOCTh (YHKIHWH, MOHOTOHHOCTh (QYHKIHH, OSKCTPEMYM
¢ynkuuu, HaumbOonbllee W HauMEHblIee 3HAYeHHs (YHKIMM Ha MPOMEXYTKE,
HenpepbiBHAass (QYHKLUSA, aCUMNTOTHl rpaduka (QYHKIUHM, IepBas U BTOpasd
npou3BoJHas (YHKIMM, TeOMETPUYECKHMM M (U3NYECKUH CMBICI NPOU3BOJHOM,
nepBooOpa3Hasi, ONpeJeaEHHbI UHTErpajl; yMEHUE HaXOOUTh aCUMITOTHI I'paduka
(GYHKIIMY; YMEHHE BBIYMCIATH NPOHM3BOIHBIE CYMMBI, IPOHM3BEICHHS, YaCTHOTO H
KOMITO3UIINH (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTelbHOW K Trpaduky (yHKIHH,
YMEHHUE HaXOAUTh MPOU3BOIHBIE IIEMEHTAPHBIX (DYHKLIMHA; yMEHHE HCIOIb30BaTh
NPOMU3BOJHYIO Ul UCCIEeA0BaHMs (PYHKIMI, HAXOAUTh HAUOONbIINE U HAaUMEHBIINE
3Ha4eHus (YHKUUH; CTPOUTH IpaMKHM MHOTOWIEHOB C HCIOJIb30BAHMEM almapara
MaTeMaTHYECKOT0 aHAIN3a; TPUMEHSTh IIPOU3BOTHYIO JUIS HAX 0K ICHHS HAWTYYIIETO
pemieHusl B MPUKIAJHBIX, B TOM YHCJE COLUATBHO-IKOHOMUYECKHX U (PU3NYECKUX
3ajayax; HaXOAMUTh IUIOMAIN U 00BEMBI (DUTYpP C MOMOILBIO MHTETpasa; MpUBOJAUTH
OpUMEpbl MaTeMaTHYECKOrO0 MOJEIUPOBAaHUS C MOMOIIBI0 UG depeHInaTbHBIX
ypaBHEHUH

YMeHue onepupoBaTh TMOHATHAMU: Trpaduk QyHKIUM, oOpaTHas QyHKIuS,
KOMITO3UIMS (GYHKIMH, TUHEWHas QyHKIM, KBaApaTUuHas (QyHKIKS, pallMOHaIbHAs
byHKIIMA, CTeneHHas (QYHKIUS, TPUTOHOMETpUYECKHe (QYHKIMU, OOpaTHbIE
TPUTOHOMETpHYECKHe (YHKIMH, TOKa3areiabHas H Jiorapudmudeckas (QyHKIUH;
YMEHHE CTPOUTh TIpadUKH H3y4EHHbIX (YHKUUN, BBINOIHATH MpeoOpa3oBaHUs
rpa¢pukoB (QyHKIUIH, HCHONIB30BaTh TpadUKu Il  M3YYEHHs TPOILECCOB U
3aBUCUMOCTEH, MpU pelIeHUH 3aJad M3 JPYTUX y4eOHBIX MpeJAMETOB M 3ajgad M3
pearbHOM JKM3HM; BbIpakaTb (OPMYJIaMU 3aBHCHMOCTH MEXIy BeJIUYHHAMU,
UCIIOJIb30BaTh CBOMCTBA U IpaduKu (QYHKIUI Ul pelIeHusl ypaBHEHUH, HEpaBEHCTB
W 3a7ad ¢ IMapaMeTpaMu; W300pakaTh Ha KOOPIWHATHOW IUTIOCKOCTH MHOMKECTBA

pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/1a4l Pa3HbIX THIIOB (B TOM YHCII€ HA MPOLEHTHI, JOIH
U YacTu, Ha JBM)XEHHE, pabOTy, CTOUMOCTh TOBApOB U YCIYT, HAJOTH, 3aJa4d U3
o0yacTy ynpaBiieHUs! JUYHBIMU U CEMENHBIMU (PHAHCAMU); COCTABJISATh BHIPaKEHUS,

YpaBHCHHA, HCPABCHCTBA W HX CHUCTCMbI 110 YCJIOBHUIO 3aJadyd, HCCICAOBATH

IMNOJTYYCHHOC PCHICHUC U OLCHUBATH HpaBIIOHOII06HOCTB pE3yjIbTaTOB, YMCHHC
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MOJEJINPOBATh PEAIBHBIE CUTYAIlMU Ha SI3bIKE MAaTEMATHKH; COCTABIISITh BBIPAXKEHUS,
YpPaBHEHUS, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCIOBHMIO 3aJadd, MCCIEI0BaTh
IIOCTPOCHHBIE MOJIENM C HUCIOJb30BaHUEM arlapara anreOpbl, WHTEPIPETUPOBATH

HOHy‘leHHLII\/'I PE3YyIbTAT

YMeHune ornepupoBaTh MOHATHAMU: CpeaHee apuMETHIECKOe, MeTMaHa, HanOoJbIee
Y HaMMEHbIIEEe 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHAapTHOE OTKIIOHEHUE YUCIOBOIO
Habopa; yMeHHe U3BIIEKaTh, HHTEPIPETHUPOBATh MH(POPMAIINIO, MPEICTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax, OTpa)karollyro CBOMCTBA peallbHBIX MPOLIECCOB
U SBIEHUH; NPENCTaBIATh HMHQOPMALMIO C TOMOIIbIO TabMUI U AUarpamm;
WCCIEe0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCJIE C MPUMEHEHHEM TpapuuecKuX
METO/IOB W DJEKTPOHHBIX CPEJACTB; TpadUYecKu MCCIENOBaTh COBMECTHBIC

HaOJI0ACHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs M JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHSMM: CIy4YailHBI ONBIT W CIIy4allHOE COOBITHE,
BEPOSITHOCTh ~ CIIyYalfHOTO  COOBITHS; yMEHHE BBIYHCIATH  BEPOSTHOCTH  C
UCIIOJIb30BAaHUEM TpapHUUecCKuX METOAOB; MPUMEHATH (OPMYIbl CIOXKEHHUS U
YMHOXXEHHUS BeposTHOCTEeH, (popmyny monHoi BeposTHOCTH, (popmyny beprysmin,
KOMOMHaTOpHbIe (DaKThl U (HOPMYJIBL; OLEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHIA;
YMEHHE ONEepUpOBATh TMOHATHAMHU: CIIydaiiHash BEJUYMHA, paclpelnesieHue
BEPOSITHOCTEH, MAaTeMaTHUECKOE OXKUAHUE, AUCIEPCUSI U CTAHJAPTHOE OTKIOHEHHE
CIlyyailHOM BeNWYMHBI, (DYHKIMM pacrpeleNeHuss ¥ IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOTO U HOPMAJIBHOTO paclpesieieHuii; yMEeHUEe HCIONb30BaTh CBOWCTBA
U3YYCHHBIX paclpeieseHuil I peleHus 3a7ad; 3HAKOMCTBO C HMOHATHSMHU: 3aKOH
OOJIBIINX YHCEN, METO/Ibl BEHIOOPOUHBIX MCCIIEI0BAaHUN; YMEHUE IIPUBOIUTH IIPUMEPHI
NPOSIBIICHUS] 3aKOHA OOJNBIIUX YHCENT B NMPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX;
YMEHHE OMNEepUPOBATh MOHATHUSMH: COUYETAHWE, IMEPECTAHOBKA, YWCIIO COUYCTAHHIA,
YHCIIO NepecTaHOBOK; OMHOM HbBIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOPHBIEC (PAKTHI
U pacCyXXAEHHUs JUIs PELIeHUs 3a]lau; OLEHHBAaTh BEPOSATHOCTH PEaIbHBIX COOBITHIA;
COCTABJISATh BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH I1OJIyYE€HHBIN Pe3yJIbTaT

YMeHHe OmnepupoBaTh IOHATUSAMHU: TOYKA, IpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIM4YMHA yIJa, IJIOCKUN Yo, ABYTPaHHBIN yroJl, TPEXTPAaHHBIN IO,
CKPEIMBAIOIINECS TPAMBIE, MapaUIeIbHOCTh U NEPHEHIUKYIIPHOCTh MNPSIMBIX U
IJIOCKOCTEM, yroll MEXAy MpsSMBIMU, Yrojdl MEXIy HPsMOM M IUIOCKOCTBIO, YIoil
MEXAY IUIOCKOCTAMH, PacCTOSHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSHHUE MEXKIY
IPSIMBIMH, PAaCCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIOJIb30BaTh IPU PEIICHUU
3aa4 M3y4eHHBbIe (DAKTbl M TEOpPEMbl IUIAHUMETPHH; YMEHHE OLEHHBATh pa3Mephbl
O0BEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTh MaT€MaTHYECKHE MOJAEIM C IMOMOILBIO
TEOMETPUYECKUX IMOHATHI M BEIWYWH, PEIIaTh CBSI3aHHBIE C HUMHU IPAKTHYECKUE
3a/1a4u

10

YMeHue onepupoBaTh  HOHATHSAMM:  IUIomags  GUrypel, 00bEM  urypsl,
MHOTOI'PaHHMK, IPAaBUJIbHBIH MHOTOTPAHHUK, CEYEHHME MHOIOrpaHHUKa, KYO,
napajuiesienunes, npu3Ma, nupamujaa, Gurypa U moBepXHOCTb BPALICHUS, LMIUHID,
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KOHYyC, map, chepa, miomanp chepsl, MIOMAIs TOBEPXHOCTH MUPAMUJIBI, TTPU3MBI,
KOHYyCa, IMIMHApA, 00BEM KyOa, MPSMOYTOJILHOrO Hapajuiesienunesa, MUpaMuibl,
IIPU3MbI, LMJIMHIPA, KOHycCa, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEYCHHUSA KOHYCa M
HWINHIPA, TapayiebHble OCH WM OCHOBAaHUIO, CEYEHHE Iapa, IUJIOCKOCTb,
Kacaromasicsi cepsl, MIINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHUE MHOIOIPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, X CEUCHHUS, B TOM
YUClIe C€ TOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHATh CBOWMCTBA
TeOMETPHUECKUX (PUTYP, CAMOCTOSTENILHO (POPMYIUPOBATEH ONPEACTICHUS U3y4aeMbIX
¢buryp, BBIIBUTaTh TUIOTE3Bl O CBOWMCTBAX WM IMPHU3HAKAX T'€OMETPHUYECKUX (PUTYp,
00OCHOBBIBaTh UM OMPOBEPraTh MX; YMEHHE MPOBOJIUTH KiacCUPUKaLUIO0 (GUryp mo
pa3IMYHBIM MPU3HAKAM, BHIITOIHATH HEOOXOMMbIC TOTIOJHUTEIBHBIC TOCTPOCHHSI

11

YMeHue omnepupoBaTh MOHITHSIMH: JBI)KEHHE B TPOCTPAHCTBE, MMapaUICIbHBIN
NIEPEHOC, CUMMETPUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Ipeodpa3oBaHue
o100us1, MO00HBIE (PUTYPBI; YMEHUE PACIO3HABATH PABHBIC M MTOI00HBIC (UTYPHI, B
TOM 4YHCJE B TPHPOJE, UCKYCCTBE, APXHTEKTYpE; HCIOIb30BAaTh T'€OMETPHUECKUE
OTHOIIICHUSI TPU PEIICHUW 3a/ad; HaXOIUTh T'C€OMETPUUYCCKUE BEIUYHHBI (IJTHUHA,
yrol, Imiomanab, 00bEM) TIpU pelIeHU: 3a1a4 U3 APYTUX YU4eOHBIX MPEIMETOB U U3
peanpHON JKU3HHM; YMEHHE BBIYHMCISATH T'€OMETPUYECKHE BEIWYMHBI (IJIMHA, YIod,
Iomaab, O0BEM, IUIOMIANb TOBEPXHOCTH), HCIOJIb3ys H3Y4YCHHBIC (DOpMyNBl U
METO/IbI, B TOM YHMCIIE: IJIOMIA b TTIOBEPXHOCTH MMUPAMHJIBL, TIPU3MBI, KOHYCa, [IMINH/IPA,
mwiom@aak chepsl; 00bEM Kyda, NPAMOYrOJLHOTO MapajljieNieuIea, MTHPaMHUIBI,
IPU3MBL, [IWJIMH]IPA, KOHYCA, [Iapa; YMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB MOTO0HBIX

¢buryp
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YMmenue OIICPUPOBATL MOHATHAMU: IMPAMOYTOJibHad CHUCTEMA KOOpAHWHAT, BCKTODP,
KOOpAMHATBI TOYKHU, KOOPAWHATBEI BEKTOPA, CyMMa BEKTOPOB, IPOMU3BCACHHNEC BCKTOPA
Ha YMUCIIO, PA3JIOKCHUC BCKTOpaA IO 62131/ICy, CKaJIIPHOC MPOU3BCACHUC, BCKTOPHOC
IMPOU3BCACHUEC, YIOJI MCKAY BCKTOpaMH;, YMCHHUC HUCIIOJIb30BATb BeKTOpHBII71 u
KOOp,Z[HHﬁTHBIfI MCTOH g PpEIICHHA TI'COMCTPUYUCCKUX 3aaad4 W 3aJad ApPYyrux

y4eOHBIX MPEIMETOB

13

YMmeHue BbIOMpaTh NOAXOMAIIMA METOA JUIsl peIIeHUs 3a7ayd; I[OHUMAaHUe
3HaYMMOCTH MAaTEMaTUKU B W3YYEHMM NPHUPOJHBIX M OOIIECTBEHHBIX IMPOLECCOB U
SBJICHUI; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
yYMEHHUE IPUBOANTH MPHUMEPHI MAaTEMATUYECKUX OTKPBITUA POCCHMCKOM M MUPOBOU

MaTEMaTUYECKON HAyKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA ETD

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KaAHUS
1 Yucia u BBIYUCIICHUS
1.1 HartypanbHble u nensie uncna. [Ipu3Haku AeIMMOCTH LEeNbIX Yncel
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JCCATUYHBIE JpOOW, MPOLEHTHl, OECKOHEYHBIE
' NIEPUOIMUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOUH creneHHu. JlefcTBus ¢ apudMETHIECKUMHU KOPHSIMHU
' HaTYpaJbHOM CTENEeHN
14 Crenensb ¢ nenbM nokasaresneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTenaeM. CBOMCTBA CTENEHU
15 Cunyc, KOCHHYC M TAaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHCIOBOr0 apryMeHTa
1.6 Jlorapudm uncna. JlecATH4UHbIE U HATYpAJIbHBIE JTOTapUpMbI
JeiictBuTensHple  4uchia. ApudMeTHUECKHWe oOrepanud ¢ JICHCTBUTEIBHBIMH  YHCIAMH.
1.7 [TpubnuxEHHBIE BBIYMCICHMS, TMpPaBUIAa OKPYIJEHHs, NPUKHUIKA W OIEHKa pe3yibTara
BBIYMCIICHU
1.8 [TpeobpazoBaHue BbIpaKEHUI
1.9 KommuiekcHsle uncia
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paIOHATIBHBIC YPABHEHUS
2.2 UppanmonansHbie ypaBHEHHS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4 [TokazarenbHble U JiorapuMuieckue ypaBHEHUs
2.5 [{ensie 1 1poOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 HppaunoHanbHbIe HEPABCHCTBA
2.7 [Toka3arenbHble U JIorapuMuIecKkue HepaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
211 Martpuna cuctemsbl JMHEHHBIX ypaBHEeHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIMM U TpapuKH
@ynknus, crnocoObl 3amanus ¢yHkuuu. ['paduk ysxnum. B3zaumao oOparHbie (QyHKIUH.
31 Yérusle u HeuéTHble QpyHKIMU. [lepuoanyeckue QyHKIMH
3.2 OO6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHMH ¢(yHkumu. Hymu ¢ynkuuu. IlpomexyTku

3HAKOIIOCTOAHCTBA. HpOMe}KYTKI/I MOHOTOHHOCTH (bYHKI_II/II/I MaKCI/IMYMBI H MHHHMYMBbI
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¢dbyukn. Hanbombiiee v HanMeHbIee 3Ha4eHne (QYHKIIUU Ha IIPOMEKYTKE

CrenenHas (yHKIUS C HATYpaJIbHBIM M 1IeNIbIM Moka3aTeneM. E€ colicTBa u rpaguk. CBoiicTBa

3.3 U Tpad UK KOpHS N-Oi CTeTeHH
3.4 Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapupmuyeckas GyHKIUH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcuMOTOTH TpadukoB ¢yHkiuil. CBoiicTBa (QyHKIMIA, HEMPEPHIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TTOCTIEIOBATEIBHOCTEH
3.8 Apudmerrueckas u reoMmeTpuuecKkas nporpeccu. @opMyiia CI0XKHBIX TPOIIEHTOB
4 Havana maremarndeckoro anaimsa
4.1 [TpousBoanast pyukuuu. [Ipon3BoaHbIC 2IeMEHTAPHBIX QYHKITUH
[TpumeHeHHe MPOM3BOIHOW K HCCIEJIOBaHMIO (YHKIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
4.2 Haxoxenne HanOobIero 1 HaMMEHbIIero 3Ha4eHUs PYHKIMU Ha OTPE3Ke
4.3 [TepBoobpa3znas. Materpan
5) MHOXecTBa U JIOTHKa
51 MHoxecTBO, onepalnu HaJ MHOXecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKHN
7.4 Tena v MOBEPXHOCTH BpallCHUS
7.5 KoopauHatel 1 BEKTOPBI
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YYEBHO-METO/JNYECKOE OBECITIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

-Marematuka. AnreOpa u Hayasia MaTeMaTudeckoro ananusa; 10 kimacc. yriay6ieHHoe o0yueHue
Mepsnsik A.I'., Homuposckuii JI.A., ITonskor B.M.; mon penakiueii [Togonsckoro B.E. O6miecTBo ¢
OrpaHMYECHHON 0TBeTCTBEHHOCTHIO M3narenbckuil nentp « BEHTAHA-T'PA®»; AxkunonepHoe
obmectBo «M3aarensctBo «lIpocBemienue»

- Marematuka. AnreOpa U Hadyajla MaTeMaTuyeckoro aHanusa; 11 kiacc. yrinyoieHHoe o0ydeHue
Mepsnsak A.T'., Homuposckuii JI.A., ITonskoB B.M.; nox penaknueii [Togonsckoro B.E. O6mectBo ¢
OrpaHUUYEHHOMN OTBETCTBEHHOCTHIO M3narenscknii nentp « BEHTAHA-I'PA®»; AkimonepHoe

06I_HGCTBO «31aTenpCcTBO ((HpOCBeH_IeHI/Ie»

METOJJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
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