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MHNOACHUTEJBHASA 3AIIUCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YEeCKOrO aHaIM3a» SIBIIETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalllUXCs Ha YpPOBHE,
HEOOXOMMOM /ISl OCBOCHHUSI KypCOB WH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOTOpast (POpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTMYECKU CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaeT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb YTBEPKIACHMUS,
UCMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpbl 1 Hadajl MaTeMaTUYecKoro
aHaju3a B CTapLIed NIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIECHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe U B HMCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMHU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOIUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuky yueOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOM KOHILIEHTpAllUM BHHUMAHMS M  OTBETCTBEHHOCTHM 32
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajlaM MaTEeMaTUYeCKOro aHalM3a JIeXKHUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIEeIyIOIIne
CoJlepKaTeNbHO-METOANYECKHe JUHUM: «Uucna U BelUUCHEHUS», «DyHKuMM U rpaduxmm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conepikaTelbHO-METOINYECKHE JTMHUM W3Y4aroTCsl Ha MPOTSHKEHUM IBYX JIET
o0y4yeHHs B cTapuiei LIKoJe, eCTECTBEHHO IOMOJHSSA IPYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTHUBHBIM, IOCKOJBKY
oObenuHseT B ce0e cojepKaHue HECKOJIbKUX MaTeMAaTHYeCKUX JUCHUIUIMH: anrelpa,
TPUTOHOMETPHSI, MaTeMaTHUECKUI aHaIu3, Teopus MHOXecTB U Jip. [lo Mepe Toro kak yyamuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJIeNb pPeabHOU
CUTyalliu, TPUMEHITh 3HAHUs, MOJy4eHHbIE B Kypce «Anrebpa W Hayajga MaTEMaTHYECKOTO
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aHaIM3a», IJIS PEUICHUS CaMOCTOSTENhHO COpPMYITHpPOBAHHOW MaTEeMaTHYECKOW 3ajadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

CognepxxarenpHo-MeTOAMuecKass  JuHUS  «Yucna W BBIYMCIICHHS) — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAdyaTo B
OCHOBHOH mIKoJie. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (HOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTEIIPHOTO YHKCJA, YMEHHUE pAIllMOHAIBHO BBIIOJHATh JCHCTBUS C HUMH, JIeJaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YHCIOBBIX BBIPAXKECHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa TMPOTSHKCHHHM BCETO OOYYCHHS B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3aaa4d. OOy4Jaromuecs: OBIaeBaIOT PA3IMYHBIMA METOIAMHU PEIICHHUS IIEIBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMUUECKIX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX W HAMMCHBINUX 3HaYeHWH (GyHKIWU. [laHHas comepikarenbHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEpKAlIMX cTerneHu W jorapudmbl. brnarogaps u3yueHuio anreOpanyueckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBILIUICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PELICHHs TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-MeToanuYecKass JTUHUS «DyHKIMU U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIIBHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIiioe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, WCCIIEIOBATh TIOJyUYEeHHbIE (YHKIUHU, CTPOUTh WX TrpaduKH.
Marepuan »Toi coaep)KaTeIbHON JIMHUM HAlENeH Ha pa3BUTHE YMEHUHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aQHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUSI, CHOCOOHOCTM K  OOOOIIEHWIO M  KOHKPETH3alluu,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIIETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH rpaduku (YHKIIUA, OTIPEIETSATh X
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIed peallbHbIX CHUTyalluid, HaXOXIACHUS
HAWIy4IIero PENIeHUs B MPUKIATHBIX, B TOM YHCIE COLUUAIBHO-3KOHOMUYECKUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW pacCliO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKU B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONITUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaKk HAyKd, W HX
aBTOpaXx.
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CopnepxaTenbHO-METOANYECKAs JTMHUA «MHOXECTBA U JIOTMKAa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIe MAaTEMaTUYECKUE
JUCLHUILIMHBL B enuHoe Lenoe. [Ioaromy BaXkHO AaTh BO3MOKHOCTH IIKOJBHUKY ITOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMATHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOpBIE NMPHU3BaHBI CPOPMHUPOBATH HABBIKM MOCTPOCHHS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTE€MaTU4YeCKOro aHajlu3a M MHTEpPIpEeTaluu IIOIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJICTEHBl B KaXXIbl M3 PA3ACIOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepuan Kypca HIMPOKO
UCIIONIB3YETCS JUIsl pELIeHUs PUKIAAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a1a4
yyaliydecss  pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3HPOBATh MPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3ajad OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueGHOM miaHe Ha U3ydeHHe Kypca areOphl ¥ Hayal MaTeMaTUIeCcKOro aHaau3a Ha 6a30BOM

ypoOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezenmto B 11 knacce, Bcero 3a 1Ba
roga ooyuenus — 170 gacos.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanehele uncia. OObBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ pAlHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JlelicTBuTenpHble yKcaa. PanyoHalbHble U MppaLMOHAIbHbIE Yucia. ApU(MeTHdYecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas gopma 3amucu JAeHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxojsmied QGopMmbl 3amMcu  JACHCTBUTENbHBIX YHMCEN U1 PELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTudyecKkuMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBA. Mertog
WHTEPBAJOB.

Perenue nenbIx U 1poOHO-pAIIMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoOsl 3ananust GyHkuun. I'padux Gynxnun. Bzanmuo oOpatHblie GyHKINN.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0# CTENEeHN.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  cmOcOOBI  33JaHUsl  IOCTENOBAaTeIbHOCTEH.  MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUEcKO MpPOTrpecCUu.
dopMyna CIOXKHBIX IIPOLEHTOB. Crnonb30BaHuE MPOTrpecCUu Ul PELICHUS pEealbHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HajJ MHoxecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisl OIUCAaHUS pPeajbHbIX IPOLECCOB U SIBICHUMU, IpU
pelIeHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.
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11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eIMMOCTH LIEIBbIX YACEN.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PenieHue NpukiIagHbIX 3a1ad C MOMOLIbIO CHCTEMBI
JMHENHBIX YpaBHEHUMH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DOyHKIMH U rpauKu

Oynkuus.  [lepuonnmyeckne  ¢ynkumu. [IpomMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKUUN 1711 pellieH s ypaBHEHUH U JIMHEMHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTHyecKoro aHajam3a

HenpepsbiBable QpyHKIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIe 3reMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUsS MPOU3BOAHON CyMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHHe TPON3BOAHOM K MCCIeN0BaHHUIO (YHKIIMNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombI1ero 1 HaMMEHbILEro 3HAYeHUs] PYHKIIMM Ha OTPE3KE.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHWs B IPHUKIAIHBIX
3a/1a4ax, JJIs ONpeesieH!s] CKOPOCTH MPOLecca, 3alaHHOT0 (pOpMYJIIOi UITU TpaduKOM.

[TepBooOpaznas. Tabauia nepBooOpas3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
¢dopmyne HeroTona—IJleiibauna.
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IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpenmera «MareMaTHKa TOHKHO OOECIEYMBATh JOCTHIKCHHE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMPOTpamMMbl ydeOHOro mpenmera «MaTemMaTHKa»
XapaKTEepU3YHTCA:

['paxxanckoe BociuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIbLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPaXKIAHCKOW MIACHTHUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, I[IEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
TOCTHIKEHHUH B IPYTMX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM [JyXOBHBIX IEHHOCTEH POCCHUIICKOTO Hapoaa; CPOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYas JCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe mHTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-0310POBUTEIHHON
JEATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEeMaTHIEeCKOW HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, NMOHUMAHWEM BIUSHUS COIUATBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW UIS pelIeHHs 3a7ad B 00JIaCTH OKPY’KaIoIIEH Cpe/bl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:
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c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOI MPAKTUKU, TOHMMaHUEM MaTeMaTU4YeCKOl HayKu Kak cgepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH M MaTeMaTU4ecKo KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh TMPOEKTHYIO U HUCCIIEIOBATEIbCKYIO JIEATEIbHOCTD
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO npeamera «MaremaTrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OliCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YIsamuUeHbIMU
OelcmeusIMuU.

1) Vrueepcanvnvie noznasamenwvmwle oeticmsus, obecneuusarom hopmuposanue 6A306b1x
KOCHUMUBHBIX NPOYECCco8 0byyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBeIe TOrHYECKUE NEUCTBUS:

® BBIBISITH M XapaKTepU30BaTh CYIIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MNOHSTUM, OTHOILIEHUN MEXIYy MOHATUAMHU; (HOPMYJIMPOBATH ONPEAENICHUS MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATN3a;

® BOCIPHUHHMMATbH, (HOPMYJIHPOBATh U MPEOOPA3OBHIBATH CYXKJIECHUS: YTBEPAUTEIIbHBIE U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JAaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX; IpengaraTb KPUTEPUU [UISl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIpsSIMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJBL;

e BbIOMpaTh CIOCOO pemeHus: y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbCKue NEHCTBUSA:

® CNOJNIB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  I1O3HAHUS;
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUNE, MPoOdIeMy, YCTaHABINUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEI0BAaHUE 11O
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CcaMOCTOATENbHO (opMynupoBaTh O0OOIIEHHS U  BBIBOABI IO  pe3yjbTaTam
pOBEAEHHOT0 HAOIOCHUS, UCCIeA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEITOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUY, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETA Ha BOMPOC U
JUTSL pEeIlIeHUs 3a1a4H;
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e BbIOMpaTh HH(OPMAIMIO W3 HCTOYHHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIM3HPOBATD,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTpYKTYpUpPOBaTh HMH(OpPMALUIO, MpEACTaBIATh €€ B  pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAAEKHOCTh HMHPOPMALUHM IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvnvie kommyHukamuensie oericmsus, odecneuusarom c@opmuposaHHoCmy

COYUANbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, IPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COMOCTABJISAITh CBOU CYXKIEHHS C CYXACHHUAMHU JPYIMX YYacCTHHUKOB JHAaJIOra,
oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUIEHUS 3a7add, YKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTALUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHUYECTBO:

e [IOHMMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIbHON pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; HPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbI pPadoT,
JIOTOBapUBaThCsA, OOCYXJaTh IMpolecc U pe3ynbTar padoThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIOCH;

® y4acTBOBAaTh B IPYIIOBBIX popmax padboThl (00CyX1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JENCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vnusepcanvnvie pecynamugnuie oeiicmeus, obecneuusaom @Gopmupoeanue CMulCl06bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTABIIAThH IJIaH, AJTOPUTM pELICHMs 3ajayd, BbIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHuH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIIB:

e BJAJeTh HaBbIKAMM I[IO3HABATENBbHOM pe(reKcur Kak OCO3HAHUS COBEpIIaeMbIX
JeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuIeHHs MaTeMaTHuecKO
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHKEHHUS WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnreOpa M Hadajga MAaTEMaTHUECKOIO aHAJIM3a» Ha ypPOBHE
cpenHero oomiero o0pa3oBaHUs TOJDKHO OOECTIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYMCTICHUA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLEHTHI.

BeinonHATe apudmernyeckue ONepaluyd ¢ PaNUOHAIBHBIMU M J€HCTBUTEIIbHBIMU
YUCIIAMH.

BbinonHATe npuOMMOKEHHBIE BBIYMCICHUS, HCIIONB3YS IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATYpaJIbHOM CTENEHM; MCIIONIb30BaTh MOAXOASILYI0 (hOopMy
3allACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALlMOHAJIBHOE,
UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIP@KEHMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEbIX, pAllMOHATBHBIX U UPPALMOHATBHBIX BBIPAKECHUNA U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PALIMOHAIBHBIX U HPPALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpyuMeHATh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHMS MaTeMaTUYEeCKUX 3a/1ad Y 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
YpAaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHUs (PYHKIIUMH, 007aCTh ONpeIeIeHUs
Y MHOYKECTBO 3HaU€HUN QYHKIMH, TpadUuK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUSAMHM: YETHOCTb W HEYETHOCTh (YHKUMH, HyIU (QYHKIHUH,
IIPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBatek rpaduky QyHKIMHA Ui pELIeHNs] ypaBHEHUH.

Ctpouth U yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaAPATUUHOM (QYHKIIMH, CTETIEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN TSI UCCIEIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TIpHU
peLIeHNH 3ajad U3 JAPYruxX y4yeOHBbIX MPEIMETOB M pealbHOW JKM3HM; BhIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEKy BETUYUHAMHU.

Havana mareMaTH4eCKOro aHaJaIu3a

OnepupoBaTh MOHATHUSAMH: TOCIEIOBATEIbHOCTh, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOTPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolasi reoMeTpuyecKas Mporpeccus, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI POrPeCcCHH.

3aaBaTh NOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOMCTBA IOCIIEIOBATEILHOCTEN U MPOTPECCUM Ul PELICHUS PEAIbHBIX
3aJa4 MPUKJIAJIHOTO XapaKTepa.

[okyMeHT co3aaH B anekTpoHHow copme. Ne anrebpa 10-11 kn o1 19.05.2024. VicnonHutens: MNunbmytanHosa C.B. B SINNEKTPOHHbIA
CrpaHunua 10 u3 16. CTpanuua cosaaxa: 19.05.2024 10:30 =¥ TATAPCTAH



MHo:KkecTBa U JOTMKa

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIUU HAJl MHOKECTBAMH.

I/ICHOJIB3OBaTb TCOpCTI/IKO-MHO)KeCTBeHHBIf/’I annapaT JJIs1 OITMCAHUA pea.HBHBIX HpOI_IeCCOB
U SIBJICHUM, TIPH PEIICHUH 33]1a4 U3 JPYTHX YIeOHBIX MPEIMETOB.

OrniepupoBaTh NOHATHSMU: ONPEIETICHUE, TEOPEMA, CIIEJICTBUE, TOKA3aTEIIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCTICHHSA

OnepupoBaTh MNOHATHSAMM: HATypaJbHOE, LEJI0€ YHUCIO; MHCIONb30BaTh IIPU3HAKU
JIEIIMMOCTH LIEJIBIX YHCEI, Pa3JI0KEHUE YUCIIa HA IIPOCThIE MHOXKUTEINHN JJIs PELEHUS 3aauy.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIOTapU(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOHCTBAa CTENEHM JJs NIPeoOpa3oBaHUs BBIPAKEHUH; OINEPUPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
[I0KAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTAapU(PMHUUECKOE YpaBHEHHME W HEPABEHCTBO; pELIAaTh OCHOBHBIE THIIbI
J0rapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELIEHUS PAaKTUYECKUX 3aau.

Haxoauts pemenus npocTelnxX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3blKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM amnapaTa ainreopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUOANYECKas (QYHKIHSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTOIb30BaTh UX JJIsl UCCIIEOBAHUS (DYHKIIMH, 3alaHHON rpadukom.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPIMHATHOM IIJIOCKOCTH TpapuKU JUHEWHBIX YypaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QYHKUIUN A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJImu3a

OnepupoBaTh  MOHATHSMHM:  HENpepbIBHAS  (QYHKIMSA;  NPOU3BOAHAs  (YHKIHU;
UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICIT POU3BOJHOM JUIsl peLlICHH 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIHA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl HUCCIENOBaHHUS (YHKIMM HA MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJIEHUS HAWIYYILEro pEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: NEpBOOOpa3Has W MHTErpall; MOHMMATh I€OMETPUYECKHH U
(¢u3uUecKuii CMbICT HHTETpaa.

[okyMeHT co3aaH B anekTpoHHow copme. Ne anrebpa 10-11 kn o1 19.05.2024. VicnonHutens: MNunbmytanHosa C.B. B SINNEKTPOHHbIA
CtpaHunua 11 3 16. CTpanuua cosaara: 19.05.2024 10:30 =¥ TATAPCTAH



Haxonute nepBooOpa3Hble 3JIeMEHTAPHBIX (YHKUUH; BBIUUCIATH MHTETpal Mo Gopmyie
Herorona—Jleiiouura.

Pemaths nmpukiagHbie 3aa4d, B TOM YHCIE COMHAIBLHO-3KOHOMUYECKOTO U (PU3NUIECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHaIn3a.

[okyMeHT co3aaH B anekTpoHHow copme. Ne anrebpa 10-11 kn o1 19.05.2024. VicnonHutens: MNunbmytanHosa C.B. B SINNEKTPOHHbIA
CtpaHunua 12 u3 16. CTpanuua cosaara: 19.05.2024 10:30 =¥ TATAPCTAH



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
IIOKa3aTesIeM
3 Apudmerndecknii KOpeHb N—O0i CTETICHU. 18 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmyiibl
4 TPUrOHOMETpUU. TpUroHOMeTprUYECKHE 22 1
yYpaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1
3HaAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

[okymeHT cosgaH B anekTpoHHon copme. Ne anrebpa 10-11 kn ot 19.05.2024. UcnonHutens: MinemytauHosa C.B.
Ctpanuua 13 u3 16. Ctpanuua cosgara: 19.05.2024 10:30

Il INIEKTPOHHBIN
=¥ TATAPCTAH



11 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NPOrpamMMbl Bceero Konrpoaensie | Ilpaxraieckue o0pa3oBaTte/ibHbIE
padoTshI padoThI pecype
Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEJIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTprudecKkue 9 1
HEpPaBEHCTBA
4 [IpousBoaHas. [IpumeHneHne mpou3BOIHON 24 1
5 HuTerpan v ero npuMeHeHUst 9
6 Cucremsl ypaBHEeHUN 12 1
7 HarypaneHsle u nensie yucna 6
2 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

[okymeHT cosgaH B anekTpoHHon copme. Ne anrebpa 10-11 kn ot 19.05.2024. UcnonHutens: MinemytauHosa C.B.

Ctpanuua 14 n3 16. Ctpanuua cosgara: 19.05.2024 10:30

Il INIEKTPOHHBIN
=¥ TATAPCTAH
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Jluct cornacoBanus k gokyMeHTy Ne anre6pa 10-11 kn ot 19.05.2024
WHuumatop cornacoBanus: [unsmytamHosa C.B. QupexTop
CornacoBaHne nHnyumpoBaHo: 19.05.2024 10:30

JlucTt cornacoBaHus Tun cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
CiMoanucaHo
1 MnemyTtanHosa C.B. A

19.05.2024 - 10:30

[okymeHT cosaaH B anekTpoHHon copme. Ne anrebpa 10-11 kn ot 19.05.2024. UcnonHutens: MinemytauHosa C.B. N IIEKTPOHHbIA
CtpaHuua 16 u3 16. CtpaHnua cosgana: 19.05.2024 10:31 =¥ TATAPCTAH



