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r. HaGepesxubie UemHnl
MNOSICHUTEJIBbHAS 3AIINCKA

YueOHblii Kypc «Anredpa W Hayajla MaTEeMaTHYECKOTO aHAIM3ay SBISETCS OJHUM M3 Haubolee
3HAQUMMBIX B IMporpaMMe CpeaHero oobmiero oOpa3oBaHMs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieyrBaeT HHCTPYMEHTANBHYIO 0a3y AJs W3yYeHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYrod
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE M a0CTPaKTHOE MBIIUICHHE 00yJaroluXcsi Ha YPOBHE, HEOOXOIUMOM
JUTS. OCBOCHHS MH(POPMATUKH, OOLIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH M JIPYTUX JUCIUILTUH. B pamkax
JAHHOTO Y4e0HOTO Kypca OOydYaroluecsl OBIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMECHHOU HAYKH,
KOTOpast pOpMYIUPYET CBOU JIOCTHKEHHSI B MATEMaTHIeCKO# (hopme.

Y4eOHblit Kypc aJreOphbl ¥ HaYall MAaTEMaTHIECKOTO aHAITN3a 3aKIaJbIBACT OCHOBY JUTS YCIICIITHOTO
OBIIQJICHUSI 3aKOHAMW (PH3MKHM, XUMHHU, OHOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHICHIUA pPa3BUTHUS
SKOHOMHUKH W OOINECTBEHHON JXW3HU, IMO3BOJSICT OPHUCHTUPOBATHCS B COBPEMEHHBIX IHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPCHHO HCIOJIb30BaTh HMX JUIS JallbHEWIIero oOpa3oBaHUsS U B
MOBCEJIHEBHOW JKM3HHM. B TO e BpeMs oBnajgeHue aOCTPAaKTHBIMM W JIOTHYECKH CTPOTUMH
KOHCTPYKIUSIMH anreOpbl M MaTEMaTHYeCKOr0 aHAIW3a Pa3BHBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh HCTHHHOCTh, JOKa3bIBaTh YTBEPXKICHUS C TMOMOINBIO WHAYKIUM U PACCYXIaTh
JIEAYKTUBHO, UCTIONB30BaTh 0000IIEHNE W KOHKPETH3AIMIO, a0CTparupoBaHne M aHAJIOTHIO, (popMupyeT
KpPEaTHBHOE M KPUTHYIECKOE MBIILIICHHE.

B xoje n3yueHus yueOHOTO Kypca «Anredpa 1 Havana MaTeMaTHYeCKOTr0 aHAIN3ay 00yJaroIuecs
MOJYYal0T HOBBIN OTIBIT PEIICHUS MPUKIAIHBIX 337124, CAMOCTOSTEIBHOrO TOCTPOCHUSI MATEMATHUECKUX
MoJieNiell peanbHBIX CHUTYyalluii, WHTEPNPETAlMH MOJIYYCHHBIX PEIICHHH, 3HAKOMSTCA C MNpPUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE M UCKYCCTBE, C BHIAIONIMMUCST MATEMATHICCKUMU
OTKPBITUSIMH U X aBTOPAMH.

Y4eOHbIi Kypc 0071a1aeT 3HAYUTEIHHBIM BOCIIUTATEILHBIM MTOTEHITHAIOM, KOTOPBIA peaan3yercs
Kak 4vepe3 y4eOHbIH MaTepHas, CIOCOOCTBYIOUIMA (OPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS, TAK U
yepe3 CrenuuKy y4eOHOH NesTeNbHOCTH, TpeOyIolei MpoaoKUTENILHOW KOHIEHTPAUH BHUMAaHUS,
CaMOCTOATCIIbHOCTHU, AKKYPATHOCTU U OTBETCTBECHHOCTHU 3a HOHy‘IeHHbeI pe3yabTaT.

B ocnoBe wmeromukum oOydeHuss anreOpe W HadagaM MaTEeMaTHYeCKOro aHalln3a JIeKHT
JeSITeIbHOCTHBIN IPUHIIAT 00yUCHHSI.

B crpykTrype yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYeCKOTO AaHAIN3a» BbIJIEICHBI
CIIEYIOIINE COJIEPKATEINbHO-METOInYecKre THHUN: «YUnciaa M BeUUCIeHH », «DyHKIUH U TpaduKuy,
«YpaBHeHUsT W HepaBeHCTBa», «Hauama maTemaTuueckoro anaimsa», «MHOXeCTBa W JIOTWKay. Bce
OCHOBHBIC COACPIKATCIIBHO-MCTOANYCCKUEC JIMHUN H3YYAlOTCAd HaA IMPOTSHKCHHUU JBYX JICT o6y11eH1/15{ Ha
YpOBHE CpefHero o0mero oopa3oBaHusi, ECTECTBEHHO JIOTIONHSS JPYT JAPYyra W MOCTENIEHHO HACBINIAsCh
HOBBIMH TE€MaMH U pasfenaMu. JlaHHbIN y4eOHBI Kypc SBISETCS HMHTETPAaTUBHBIM, ITOCKOJIBKY
O6’beZII/IH$IeT B ceGe COACPKAHNE HECKOJIBKMX MAaTeMaTUYCCKUX JUCHUILUINH, TaKHX KakK anrera,
TPUTOHOMETPHA, MaTeMaTHIeCKHi aHaJIn3, TCOpUsI MHOXKECTB, MAaTCMAaTHYCCKaA JIOTUKA U IOpPYyTuec. Ilo
Mepe TOro Kak oOydaroliuecsi OBJIAJIEBAIOT BCE Ooliee MUPOKMM MAaTEMaTHYECKUM arapaToM, y HUX
MOCIIeIOBAaTeIbHO (OPMHUPYETCST W COBEPIICHCTBYETCS YMEHHE CTPOHWTh MAaTEeMAaTHUECKYI0 MOJEb
pealbHOM CUTyalluy, MPUMEHATh 3HAHUS, MOJyYeHHBIE NP M3yYeHUH y4eOHOTrO Kypca, IJIsl peIIeHHS
CaMOCTOSITETTbHO cHOPMYITHPOBAHHON MaTEeMaTUUECKON 3a/1a4H, a 3aTEM UHTEPIPETUPOBATh CBOHW OTBET.

ConepxareibHO-MeTOIMYecKass JMHHA «Yucna W BBMHCICHUS» 3aBepliacT (OpMHPOBAHHE
HABBIKOB HCIIOJIb30BaHMs JCHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO HaYaTO Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenaHero o0miero o0Opa3oBanus 0co00e BHUMaHHUE yeiseTcs (GOPMUPOBAHUIO
HaBBbIKOB palfMOHAJIBHBIX BBIQHCHCHHﬁ, BKIIFOYAKOIIIUX B ce0sT MCIOJIL30BaHNE Pa3INYHbIX (1)OpM 3a1mcu
yHucia, YMEHHE JeNaTh IMPUKUIKY, BBIIOIHATH NPHOIMKEHHBIC BBIYMCICHHS, OLCHUBATH YHCIOBBIC
BBIpOKEHHS, padOTaTh C MaTEeMaTHUYECKMMU KOHCTaHTaMH. 3HAKOMBbIE OOYYalOLIMMCS MHOXECTBa
HATypalbHBIX, LENBbIX, pAalUOHAIBHBIX M JCHCTBUTEIBHBIX UHCEN JOIMOJHSIIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIOM U3 JTUX MHOXECTB pPacCMAaTPHBAIOTCS CBONCTBEHHBIE €My



crierdrIeckre 3a1a4i U ONepalui: JeJIeHHe HaIeNo, OTIEpUPOBaHIE OCTATKaMH Ha MHOXKECTBE IIEITBIX
YyHucell, 0COOBIE CBOMCTBAa PAMOHANBHBIX M WPPAIMOHANBHBIX YHCEN, apru(MeTHdecKre Oomepariu, a
TaK)K€ W3BJICYCHUE KOPHS HATypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4YHces. brarogaps
MOCJIEIOBATEIbHOMY PACIIMPEHUI0 KPYyra HCIONb3YyEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSMH HX
MIPUMEHEHUS IS PEeIIeHIs Pa3INIHbIX 3371249 (hopMHpyeTCs IpeAcTaBIeHHe O €MHCTBE MAaTeMAaTUKH KaK
HAayKH W €€ POl B TMOCTPOSHUH MOJENel peasbHOr0 MHpa, IMHUPOKO HCIIONB3YIOTCS O00O00IIeHNe U
KOHKpETH3aLusl.

Jluans «YpaBHEHHs] U HEPaBEHCTBA» pPeaJM3yeTcsl Ha MPOTSHKEHHH BCETO OOYYEeHHS Ha YpOBHE
cpemHero o0mero oOpa3oBaHus, MOCKOJIBKY B KaKIoM pazaene lIporpaMMbl mpeaycMOTpPEHO pelieHne
COOTBETCTBYIONNX 33a4d. B pesynprare oOydaromuecs: OBIaAeBalOT Pa3INYHBIMA METOJaMU PEIICHHUS
paIiOHANBHBIX, WPPAIOHANBHBIX, IOKAa3aTeNbHBIX, JIOTAPH(PMHUYECKHX ¥ TPUTOHOMETPHUECKUX
YpPaBHEHUI, HEPABEHCTB M CHUCTEM, a TAKXKE 3aJad, COIEpKAIMX mnapaMerphl. IloiydeHHblE yMeEHHS
IIIPOKO HCIONB3YIOTCS TPH HCCIeNOBaHUHM (YHKIMA C TMOMOIIBIO TMPOW3BOJHOW, TPU pPEUICHHH
MIPUKIIATHBIX 337124 U 33729 Ha HaXOXKICHHE HAMOONBIINX M HAMMEHBIINX 3HAa4eHU QyHkunu. JlanHas
collepkaTeNbHas JTUHUS BKIOYaeT B ce0s Takke (OPMUPOBAHHE YMEHUH BBITIONHATH PACUETHI IO
¢dopmynam, peoOpa3oBaHUs PAlMOHAIBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPUYECKHUX BHIPAKEHUH, a
TaKk)Ke BBIPAKEHUH, COAEPIKANIUX CTENeHH W JIOTapuMbl. biaromaps H3y4eHHIO anre0pandecKoro
MaTepuana TPOUCXOIANT JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO H aOCTPaKTHOTO MBIIUICHUS
oOygatonuxcs, GOPMHUPYIOTCS HABBIKU JASTyKTUBHBIX PacCyKICHUN, pabOTHI C CHMBOIBLHBIMA (POpMaMH,
TIPEJICTaBJICHUS] 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BHJIC PABEHCTB U HEPABEHCTB. AnreOpa mpeanaraer
3¢ deKTUBHbIC MHCTPYMEHTBI Ul PEIICHHS NMPAKTHYSCKHX U €CTeCTBEHHO-HAYYHBIX 3a]ad, HarjsIHO
JIEMOHCTPHUPYET CBOU BO3MOXHOCTH KAK SI3bIKA HAYKU.

ConepxarenbHO-MeTOANYECKast THHUS «DYHKIMH U Tpa@uKm» TECHO MEPEIICTaeTCsl ¢ APyTUMH
JUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJaéT IMOCIe0BATEILHOCTh W3yUYCHHUS
Mmartepuaia. l3yueHWe CTemeHHOH, TOKa3aTeNbHOM, JIOTapU(PMHYECKOH UM TPUTOHOMETPUYECKUX
(GyHKIUH, UX CBOWCTB M IpadMKOB, UCIIOJIL30BaHUE (QYHKIUHA I PElIeHUs 3a/1a4 U3 JAPYTHX y4eOHBIX
IIPEAMETOB U PEAIBHOM JKU3HU TECHO CBA3aHO KAK C MATEMATHYECKHMM AaHAJIU30M, TaK U C PEIICHHEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OolblIoe BHUMaHKE yaeiseTcs: GOPMHUPOBAHUIO YMEHHS BbIPaXaTh
dbopMyaMu 3aBHCHMOCTH MEXKIy DPa3JIMYHBIMH BEITUYMHAMH, HCCIIEJ0BaTh IOJNyYeHHbIE (DYHKIIWH,
cTpouTh HMX rpaduku. MaTepuan 3TOH COJCpPKATEIbHOW JIMHUM HAIleJeH Ha Pa3BUTHE YMEHHUU U
HaBBIKOB, TIIO3BOJISIIOIINX BBIPAKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B pa3ndyHoOi  Qopme:
aHAJIMTUYECKOH, rpaduuecKkoi U caoBecHOU. Ero usydyeHue criocoOCTBYeT pa3BUTHIO arOPUTMHUUECKOTO
MBIIIICHHS, CIIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETH3AIUH, UCTIOE30BAHUIO aHATIOTHH.

CopepxarenpHast JuHHA «Hagama wMareMaTHUecKoro aHain3a» TIO03BOJISIET CYIIECTBEHHO
pacuIpuTh KPyT Kak MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33]1a4, JOCTYITHBIX 00YYaIOIIMCs, TaK KaK y
HUX TOSIBJISIETCSI BO3MOXHOCTh CTPOUTH I'PadUKH CIOXKHBIX (DYHKIMH, ONpEAeNiTh UX HauOOJbIINE W
HaMMEHBININE 3HAUCHHS, BBIYUCISITH TUIOIAAN QUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHUSI
npoueccoB. JlaHHas coxepXkaTellbHas JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTM  IOCTPOEHHUS
MaTeMaTUYECKUX MOJEJIEH PEATbHbIX CUTYallMid, IIO3BOJIIET HAXOAUTh HAWIy4llee pELICHUE B
NPUKJIAJHBIX, B TOM 4YHCIE COLMAIbHO-DKOHOMHMYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOr0 aHaliu3a CHOCOOCTBYET PAa3BUTHIO aOCTPakTHOTO, (HOpMalbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIUICHUSI, (OPMUPOBAHHUIO YMEHHUH paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B
HayKe, TeXHUKe U UcKyccTBe. OOyuaromuecs: y3HaloT O BBIAAIOLINXCS PE3yJIbTaTax, MOJMyYeHHBIX B X0OJ€
pa3BUTHUS MATEMAaTUKH KaK HAYKH, U 00 MX aBTOpax.

CopnepxareiabHO-METOANYECKass JTUHHUA «MHOXECTBa M JIOTHKA» BKIIOYAaeT B ce0sl AIEMEHTHI
TEOPUM MHOXKECTB M  MAaTE€MaTHYECKOM JIOTMKH. TeOpeTHMKO-MHOMKECTBEHHBIE IPENCTaBICHUS
NPOHM3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKH M NpeAaraloT HauOojiee YHUBEPCAIbHBINA S3BIK,
00BEIUHSIONINHA BCE pa3zesibl MATEMAaTHKH U €€ NPUIIOKEHH, OHH CBSI3BIBAIOT Pa3HbIE MaTeMaTHUECKHUE
JUCLUIUIMHBI U MX TPWIOKEHHUS B eAuHOoe Lenoe. [loaToMy BaKHO aTh BO3MOXKHOCTH OOydaromeMycs
MMOHUMAaTh TEOPETHUKO-MHOYKECTBEHHBIN $3BIK COBPEMEHHOH MaTeMAaTHKM M HCHOJIb30BaTh €ro s



BBIPQXCHHUS CBOMX MBbICIEH. J[pyruM Ba)KHBIM MPHU3HAKOM MaTEeMAaTHKH KaK HAyKH CIEAyeT MpPU3HATh
CBOICTBEHHYIO €H CTPOTrOCTh OOOCHOBAaHMI M CIEIOBAaHWE OMNpEAeNEHHBIM IpaBHIaM ITOCTPOCHUS
JTIOKA3aTeNbCTB. 3HAKOMCTBO C DJJEMEHTaMH MAaTeMaTH4YeCKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI OOyJaloIINXCs, TO3BOJSET WM CTPOUTh CBOM DPACCYXIEHHS Ha OCHOBE
JIOTHYECKHUX MPaBUIL, (POPMUPYET HABBIKU KPUTUIECKOTO MBILILICHUSI.

B yuebHOM Kypce «AiredOpa W Hayala MaTeMaTHYEeCKOTO aHaln3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJIEIMPOBaHUs, KOTOpPHIE TPU3BAHBI CIOCOOCTBOBATH (HOPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUS MOJIENeN peabHBIX CUTYalui, NCCIEAOBAHMS 3TUX MOJIEeIel C TIOMOIIBIO anmapaTa anreopbl
¥ MaTeMaTHYeCKOTO aHajn3a, WHTEPIIPETalliy MOIYYCHHBIX Pe3yIbTaToB. Takue 3alaHusl BIUICTEHBI B
KOKABIA W3 Pa3/IesoB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepual y4eOHOTro Kypca IMIMPOKO HCIIONB3YEeTCs
JUTSL pemIeHws] TPUKIAAHBIX 3amad. [lpw pemeHnn peanbHBIX MPAKTHYECKHX 3aJad O0ydarommecs
pa3BHBalOT HAOIIOAATETHPHOCTh, YMEHNE HAXOIUTHh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MUCIOIh30BATH
aHayioruto, 0600maTh W KOHKPETH3MPOBATh MpodieMy. JlesTenbHOCTh 1O (HOPMHUPOBAHWIO HABBIKOB
pelIeHuns MPUKIAIHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Ajiredpa u
Havaja MaTeMaTHIeCKOTO aHAIH3ay.

Ha m3yuenne yueOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHaJN3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Heaemo), B 11 kmacce — 136 gacoB (4 Jaca B HEACIIO).

Pabouas nporpamMma 1o yueOHOMY IIpeaMeTy «Areopay» Ha YPOBEHb CPEIHEr0 00IIEero 00pa3oBaHus
COCTaBJICHA C Y4eTOM paboueli mporpaMMbl BOCIIMTaHMA. BocnuraTensHbIi MOTEHIIMAT JAHHOTO
yueOHOTO MpeaMeTa 00ecrieyrBaeT peau3alio OIaronpUsATHRIX YCIOBUHN ISl Pa3BUTHUS COLIMATBHO
3HAYMMBIX OTHOIICHUN 00YYaIONIMXCS U MPEXKAE BCETO IEHHOCTHBIX OPUEHTUPOB (IIETIEBBIX
MIPHOPUTETOB):

> OIIBIT JIeJI, HAMPaBJICHHBIX Ha 3a00TY O CBOEH ceMbe, POJTHBIX U OJIH3KHX;

>  TpPYyIOBOM OIMBIT, OIBIT YYaCTHs B IPOU3BOACTBEHHOH MIPAKTUKE;

> OIIBIT JIeJI, HAMPABJICHHBIX HA TI0JIB3Y CBOEMY POJTHOMY TOPOJY WIIH CEIly, CTPaHE B LIEJIOM, OIIBIT

JIESTEIbHOTO BBIPAKEHHSI COOCTBEHHOW T'PakIaHCKOM MO3UIIHH;

A\

OIIBIT IIPUPOAOOXPAHHBIX ACI;

A\

OIIBIT paspCIICHUA BOSHUKAIOIINX KOH(I)JII/IKTHBIX CI/ITyaI_[I/Iﬁ B IIKOJIC, TOMa WJIN Ha YJIUIIC,

»  OIBIT CAMOCTOSTEIbHOIO HpH06p6TCHI/IH HOBBIX 3HaHHﬁ, MMPOBCACHUS HAYYHBIX HCCHGHOBaHHﬁ,
OIIbITa HpOCKTHOﬁ JACATCIIBHOCTH,

»  OIBIT N3Yy4YCHUS, 3allIlUThI U BOCCTAHOBJICHUA KYJIBTYPHOT'O HACIICAWA Y€JI0BEUCCTBA, OIbITa

CO3aaHuA COOCTBEHHBIX HpOI/I3BC,I[CHHﬁ KYJBbTYPBI, OIIbITa TBOPUYCCKOI'0 CAMOBBIPAKCHU A,

A\

OTIBIT BEJIEHHUS 37J0POBOTO 00pa3a *KU3HHU U 3a00ThI O 30POBbE APYTUX JTIOEH;
»  ONBIT OKa3aHWsI IOMOIIH OKPY KAFOIINM, 3a00ThI O MAJIBIIIIAX HIIH TTOXKHIBIX JTFOJISX,
BOJIOHTEPCKOTO OTIBITA,;
> OIIBIT CAMOTIO3HAHMSI I CAMOAHAIN3a, OIBITA COITUABHO TPHEMIIEMOTO CAMOBBIPAXKEHUS 1
caMopeanu3alui.
COJEP)KAHUE OBYUYEHMU S

10 KJIACC

Yucia u BbIYUCTIEHUS

Pammonansubie  4gucia. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TIPOIEHTHI, OCCKOHEYHBIE
nepuonuyeckue apodu. llpmmenenme apoOeil M TPOIEHTOB JUIsI PEIICHUS NPUKIATHBIX 3amad U3
Pa3IMYHBIX OTpaciIey 3HAHUM U peaIbHON KU3HU.

JeiicTBuTenbHbIC Ynciia. PalimoHanbHbIe U ppaMOHANBHBIC YUciia. ApUPMETHIECKUE OTepaIuu
C NEUCTBUTEIHHBIMU YHCIaMH. MOIyNb JCHCTBUTENLHOTO YHCIA M €ro cBoWcTBa. lIpubmmxEHHBIC
BBIYMCIICHUS], IPAaBUIa OKPYTJIEHUS, IPUKUAKA U OLIEHKA Pe3yJibTaTa BHIYUCICHUH.



Cremnenp ¢ mensIM mokazaterneM. buaom HeroTona. Mcmonb3oBaHue MOIXOAAIIeH GopMbI 3aITUCH
JEHCTBUTEIBHBIX YUCEN IS PEIICHUS IPAaKTHYECKUX 3a7a9 U IPEACTaBICHAS JaHHBIX.

ApudmeTnaecKkuii KOpeHb HaTypaIbHOM CTENEHN U €ro CBOKCTBA.

CreneHp ¢ palMOHANBHBIM ITOKa3aTeNleM U €€ CBOMCTBA, CTENIEHb C JEMCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugwm grcna. CoticTBa norapudma. JlecaTHIHbIE U HATYpaJIbHBIE JIOTAPH(PMEIL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
apKTaHT€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxzecTBa U TOXIECTBEHHbIE MPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHECHUA-CIEACTBYsL. HepaBeHCTBO, pellIcHIE HEPABEHCTRA.

OCHOBHBIE METOIBl PELICHUS LEIbIX W APOOHO-PALIMOHANBHBIX YPAaBHEHMH M HEPABEHCTB.
MHorouneHnsl 0T OAHON NepeMeHHOU. JleleHne MHOroujaeHa Ha MHOrowlIeH ¢ octaTkoM. Teopema besy.
MHoTro4JIeHBI ¢ IIeNBIMU ko3¢ dunnenTamu. Teopema Burera.

IIpeoOGpa3oBaHMs YHCIOBBIX BRIPAKCHUH, COIEPKALIUX CTEICHU U KOPHHU.

HppanuoHanbHble ypaBHeHNs1. OCHOBHBIE METOBI PEIICHNS HPPAMOHATIBHBIX YPABHEHUI.

IlokazaTenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUN.

[IpeobpazoBanue BEIpaXKEHHA, COAEPKAIIUX JTOTaPU(MBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JTOTapU(PMUUECKIX YPAaBHEHHH.

OcHoBHBIE TpuroHomerpuueckue Gopmynsl. [IpeoOpazoBaHne TPUrOHOMETPUUECKUX BBIPAKECHUI.
PelieHne TpUroHOMETPUYECKUX YPAaBHEHUN.

PemeHne cucreM JIMHEHHBIX YpaBHEHHMHA. Marpuna CHCTEMBl JIMHEHHBIX  YPAaBHEHUM.
Onpenenurens MaTpuIbl 2X2, €ro reOMETPUYECKUH CMBICT M CBOWCTBA, BBIYMCIEHHE €r0 3HAYEHHS,
MIPUMEHEHHUE OTIPEeNEIUTENS A1 PEeIEHHUs CUCTEMBI IMHEHHBIX YpaBHEHUH. Perienne npukiIaaHbIX 3a1a4y
C TIOMOILIbIO CUCTEMBI JINHEMHBIX ypaBHEHUN. MccnenoBaHne MOCTPOCHHOM MOJIENU C MTOMOIIBI0 MaTpHIL
U OTIPEJIEIUTEIIEH.

IlocTpoeHne MareMaTU4eCKMX MOJENEN pPEAIbHOM CHTyallud C IIOMOLIbI0 YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHHH M HEPaBEHCTB K PEIICHUIO MaTeMaTH4YeCKHX 3a/lady M 3a1ad H3
pa3INYHBIX 00JIaCTeN HAyKU U peabHOM KU3HHU.

DyHKIUH U TPaPUKH

OyHKIMsI, cnocoObl 3aanus QyHKIUH. B3aumHo oOpaTtHble QyHKiuH. KoMmozunus (yHKIUI.
I'paduk pynkumn. DnemeHTapHbIe TPeoOpa3oBaHus TPaAPUKOB (HYHKITUH.

OOnacte ompenelneHlss W MHOXecTBO 3HaueHMd ¢yHkuuu. Hymum ¢yskunun. [IpomexyTkn
3HaKomoctosiHcTBa. Y€tHbie W Heu€THple (GyHKumu. [lepuogmueckne ¢yHKuH. [IpoMexyTku
MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MEHUMYMBI GyHKIMH. Hanbonbiee 1 HauMeHbIliee 3HAYCHUSI
(GYHKIIUH Ha IPOMEKYTKE.

Jluneiinas, kBajpaTH4yHas W JpoOHO-IMHEWHas QYHKIUH. ODJIEMEHTapHOe WCCIe/IOBaHUuEe |
MOCTPOCHUE UX TPAPUKOB.

CrenenHasi QyHKIMS C HATYPaJbHBIM M II€JbIM MOKa3areneM. E€ cBoiicTBa u rpaduk. ColicTBa U
rpauK KOpHsI N-0i CTereHH Kak (yHKIIMU OOpaTHOM CTETICHH C HATYPaJTbHBIM MTOKA3aTeNeM.

[lokaszarenpHass W Jnorapupmuyeckas (yHKUMM, HX cBoiictBa M rpaduku. Mcnoabp3zoBaHue
rpa¢uKoB GYHKIMH IS PELIeHUs] YpaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpEJeNIEHHEe TPUTOHOMETPHUYECKUX (QYHKIHMHA YHCIOBOTO
apryMeHra.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax W sBICHMAX. |'paduku peambHBIX
3aBUCHUMOCTEM.

Hauyana maTemaTH4eckoro aHainsa

[locnenoBarenbHOCTH, cIOCOOBI  3aJaHHs MOCIEAOBaTeIbHOCTEH. MeToJ MareMaTn4yecKoi
UHAYKIMH. MOHOTOHHBIE M  OTPaHUYEHHBIE IIOCIEAOBATENBHOCTH. VMCTOpHS  BO3HHMKHOBEHUS
MaTeMaTHYEeCKOT0 aHAIM3a KaK aHainn3a 0ECKOHEYHO MaJbIX.



Apudmernueckass ¥ T€OMETpHUYECKass MpOorpeccur. beckoHeYHO yOBIBaromias reoMeTpHyYecKast
nporpeccus. CyMMa OecKOHEYHO YOBIBAIOIIEW TreoMeTphduecKor mporpeccuu. JInHeHHBIH U
SKCIIOHEHUMAIbHBIA pocT. Uucno e. @opmyna CIOKHBIX IPOLEHTOB. VCnoiap30BaHUE NMPOrPECCUU AJIA
pelIeHus peaTbHBIX 3329 IPUKIAIHOTO XapaKTepa.

HempepriBable (yHKIIMM W uX cBoicTBa. TOYKM paspbiBa. ACHMNOTOTH TpauKOB (YHKITHIA.
CaoiicTBa (YHKIIMI HENPEpHIBHBIX Ha OTpe3ke. MeTol WHTEpBaJOB JJsi pEIIeHUs HEPaBEeHCTB.
IIpuMmeHeHre CBOWMCTB HEMPEPHIBHBIX (DYHKIUN IS PEIICHHS 3a1a4.

IlepBas u BTOpas npousBoaHbie GyHKIHH. OnpeneneHne, reOMeTPHYECKUN U (PU3HMUECKU CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTebHOU K rpaduKy (yHKIIHH.

IIponsBogHble 3neMeHTapHBIX GyHKOWA. [Ipom3BogHas CymMMbl, MPOW3BENEHHS, YaCTHOTO W
KOMIIO3UINH (HYHKITHI.

MHoxecTBa U JIOTHKA

MHOXECTBO, OIEpallik Hax MHOXKECTBAMH M HX cBoicrBa. Jlmarpammel Diinepa—Benna.
[IpumeHeHne TEOPEeTHKO-MHOXKECTBEHHOTO arnapara JIjs ONMMCaHMs PEalbHBIX MPOIECCOB U SBICHUH,
MIPH PEIIeHUH 3a/1a4 U3 IPYTUX YIeOHBIX PEAMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OoOBeKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHIIHHBIE YPABHEHUSI.

11 KJIACC

Yncaa 1 BBIYUCTCHUS

Harypanbhsie u nensie yncna. [IpuMeHeHne NMpU3HAKOB ACTUMOCTH LIENBIX YHCElN, HAaHOOIbIIHHA
o0t nenutens (nanee — HOJI) u naumensiee obmiee kpatHoe (nanee — HOK), ocratkos mo Moyiito,
anroputMa EBkinza uid pemeHus 3a1a4 B LENbIX YUciax.

Kommiekcubie uucna. AnreOpanyeckas U TPUTOHOMETpPHUECKast (OPMBI 3alMCH KOMILIEKCHOTO
yrcia. ApuMeTHUECKUE ONepaluy ¢ KOMIUIEKCHBIME duciiaMu. M300pakeHne KOMITICKCHBIX YUCel Ha
KoopAuHAaTHOW TuIocKocTH. Popmyna Myaspa. KopHu n-oif cTemeHH H3 KOMIUIEKCHOTO YHCIA.
[MpuMeHeHne KOMIUIEKCHBIX YMCel sl PEIICHUsT PU3MYECKUX W TeOMETPUIEeCKUX 3ajad.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpaBHEHUH M HepaBeHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBUsl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKHX YPABHEHHUI ¢ IOMOIIHIO TPUTOHOMETPHUUYECKON OKPYKHOCTH.
Pemenne TpuroHoMeTpHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHS TOKA3aTENbHBIX 1 JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS HPPALMOHAIBFHBIX HEPABEHCTB.

OCHOBHBIE METONbI pPEIIEHUS CHCTEM M COBOKYITHOCTEH pallMOHAJIBHBIX, HpPPaIMOHAIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHHH.

YpaBHeHHs, HEPABEHCTBA U CUCTEMEI C MTapaMeTPaMH.

IIpumeneHre ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYeCKUX 3aJlad W 33/1a4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U PeaTbHON )KU3HH, HHTEPIPETAIHS ITOTYIEHHBIX PE3yIbTaTOB.

DOyHKIUM ¥ TPpaduKH

I'padux xommosuuuu ¢yHKumid. ['eomerpuyeckne oOpa3bl ypaBHEHHH W HEPaBEHCTB Ha
KOOPAWHATHON IIOCKOCTH.

Tpuronomerpuueckue GyHKLIUHN, UX CBOUCTBA U rPpaduKH.

I'padmueckne MeTobl peLICHUs] ypaBHEHU 1 HepaBeHCTB. | paduueckre MeToApl pelIeHus 3a1a4
C IapaMeTpaMHu.

Ucnonb3oBanue rpa¢uxoB QyHKIMHA IJI1 MCCIENIOBaHUS MPOLIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HMKAIOT NP PEIICHUHU 33/1a4 U3 APYTHX YUeOHBIX IPEIMETOB U PeaIbHOM KHU3HU.

Hauyana maTemaTH4eckoro aHajinsa

[IpumeHeHrne NPOM3BOMHONW K HCCIEAOBAaHUIO (QYHKIUA HAa MOHOTOHHOCTb M OKCTPEMYMBI.
Haxosxnenne HanOoIbIIero 1 HaMMEHbBILETO 3HAYCHUI HEeNPEpbIBHON (QYHKIIMK Ha OTPE3Ke.



[IpuMmeHeHre TPOU3BOTHON IJIs1 HAXO0XKICHUS HAWIYUIIEro PEIICHUs B MPUKIATHBIX 3a]a4ax, s
oTIpeieNIeHIs] CKOPOCTH M YCKOPEHHUS TPOIIecca, 3aJaHHOTO (hOpMYIIOi WitH TpaduKkoM.

ITepBoOOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIx. [lepBooOpa3Hbe 3JeMeHTApHBIX (YHKITHH.
[IpaBwita HaxOXIEHUS TIEPBOOOPA3HBIX.

MaTterpan. I'eomeTpuyeckuii CMBICI HHTerpaia. BbluucieHHe ONpeeaéHHOro HMHTErpajia Io
¢dopmyne HproTona-JleiiOnura.

[IpuMmeneHre HHTETpaja ISk HAXO0XKACHUS TUIOMIAAeH MIIOCKUX GUTYp 1 00BEMOB T€OMETPUIECKIX
Te.

IIpumepsr  pemenwii  auddepeHaTbHBIX  ypaBHEHHH. MareMaTH4eckoe MOICIHpPOBAHHE
PEAbHBIX TIPOIIECCOB C MOMOIIBIO H((hepeHIINATPHBIX yPaBHEHHH.

IUDIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIVBJIEHHBI VPOBEHb) HA YPOBHE
CPEJHET'O OBLIEI'O OBPA3OBAHU A

JNYHOCTHBIE PE3YJIBTATBHI

1) rpaxIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTh TPAKIAHCKOW TO3WIHK OOYYArOIIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHHCKOTO OOINecTBa, MPEICTaBIeHHE O MaTeMaTHYeCKHX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHA, MPOLEAYpP TpakIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI U JPYTOE),
YMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C WX (YHKIUAMH U
Ha3HAUYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCHHCKON TIpa)kIAHCKOH WACHTHYHOCTH, YBRKEHUS K NPOIUIOMY U
HACTOAIIEMY POCCUICKOW MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM POCCHMCKHX
MaTeMaTUKOB M POCCUICKOW MaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKaxX, TeXHOJIOTHSX, Cepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM MPUMEHEHHEM JOCTIKCHUH HAYKH H
JIeATETLHOCTRIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSL:

JCTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYas JICTETUKY MAaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, pACCyKIEHUH, BOCTIPUUMINBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3IuIHBIX
BHJIOB UCKYCCTBA;

5) ¢pu3uveckoro BoCnUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS IMPUMEHATh MaTEMaTHYECKHE 3HAHUS B HMHTEpPECax 3J0pOBOr0 U
Oe3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (3JI0pOBOC ITUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATUH W OTAbIXA, PEry/sipHas (QU3NYecKas aKTUBHOCTH), (U3UUECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHOM NEITETLHOCTBIO;

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOWS, WHTEpEC K pPa3IUnYHbIM cdepam
po(heCCHOHANBHON IEATENBHOCTH, CBSI3aHHBIM C MATEMATUKOHN U €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIM BEIOOp Oynymied mnpodeccnu ¥ pealn30BBIBATE COOCTBEHHBIC >KM3HCHHBIC ILIaHBbI,
TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30OBaHUIO M CaMOOOpa30BaHUIO HA IMPOTSKCHHUU
BCEHM U3HU, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUM MPAKTUYECKUX 3aJady MaTeMaTH4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

c(hOpMHPOBAHHOCTH 3KOJOTHMUECKOM KYJIBTYpPhl, TOHUMAaHUE BIUSHUS COIMATBLHO-I)KOHOMUYECKHX
MPOIECCOB HAa COCTOSIHME TPUPOJHON W COIMAILHOW Cpeibl, OCO3HAaHWE TJIOOATLHOTO XapakTepa
JKOJIOTHYECKUX MPOOJIEM, OPUCHTAIUS Ha MPUMEHEHNE MAaTeMaTUYCeCKUX 3HAHUM TSl PEIICHUS 3a7ad B



001aCTH OKpYXaroLel cpelibl, IUIAHUPOBAHUE MOCTYIIKOB U OLIEHKM UX BO3MOKHBIX IOCJIEACTBUM I
OKpY’Karolllel Cpenpl;

8) HeHHOCTH HAYYHOI'0 IO3HAHUS:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd W OOIIECTBEHHOW IPAKTUK{, INOHMMAaHUE MaTeMaTH4eCKOW HAyKH KakK cQepbl 4eI0BEeYeCKOH
JESITEeIbHOCTH, ATANOB €€ Pa3BUTHA M 3HAUUMOCTH AJSL PAa3BUTUS LUBWIN3ALMM, OBJIAJACHUE S3bIKOM
MaTeMaTHK{ U MaTeMaTHYECKON KyJIbTypol KakK CPeICTBOM IIO3HAHMS MHUPA, TOTOBHOCTh OCYILECTBIATh
IPOEKTHYIO U UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/ibHbIe YHHBepPCaJbHbIe YieOHbIe AeiicTBUA

ba3zoBrble Jioruueckue geicTBUA:

BBISBIISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIC NPU3HAKM MAaTeMaTH4eCKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXAY MOHATUSAMH, (POPMYIMPOBATH ONPEACICHUS OHITHH, YCTaHABINBATh CYILIECTBEHHBII
NPU3HAK KIacCU(UKALUHI, OCHOBAHUS U1 0000ILEHNS U CPAaBHEHUSI, KPDUTEPUHU IPOBOIUMOI0 aHAIIN3A,;

BOCIIPHHUMATh, (GOPMYJIHUpOBaTb M  NPeoOpa3oBBIBaTh CYXKICHHSA: yTBEPAUTEIbHBIE H
OTpHLATENbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIC;

BBISIBIISITH MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHBOpeYrs B (pakTax, JaHHBIX,
HaOJMIONEHUSIX U YTBEPXKICHMAX, MpeUlaraTb KPUTEPUH MJS BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHI];

ACJIaTb BBIBOJAbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHU, YMO3aKIIFOUEHHUH 10 aHAIOTHH;

MIPOBOJIUTH CaMOCTOSITENIFHO JI0Ka3aTelNbCTBA MAaTEMaTHUECKHUX YTBEp)KJIEHUM (TpsMble W OT
MPOTHUBHOTO), BBICTPaWBaTh ApTyMEHTAIMIO, MPHBOAUTH NPUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBBHIBATH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BBIOMpaTh croco0 penieHuss y4eOHOW 3ajauu (CpaBHUBATH HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMPATH HAHOOJIEE MOIXOISMIINN ¢ YIETOM CAMOCTOSTEIHHO BbIJICICHHBIX KPUTEPHUECB).

Bba3oBble uccienoBaTebcKue AeiicTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUH WHCTPYMEHT IO3HAHUS, (OPMYJINPOBATH
BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEYHE, MTPOOJIEMy, YCTaHABIMBATh UICKOMOE U JIaHHOE, (DOPMHUPOBAThH
TUIIOTE3Y, apIYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHUE,

MIPOBOJUTH CaMOCTOSITENIFHO CIJITAHMPOBAHHBIN 3KCIEPUMEHT, HCCIEJOBAHHUE I10 YCTAaHOBJIECHHIO
ocoOeHHOCTe MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, MPOIecca, BBISBICHUIO 3aBUCHMOCTEH MEXIy
00BbeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITETIbHO  (JOPMYJTUPOBAaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO
HaAOIOEHNSI, WCCIIEIOBaHNSA, OIIEHWBAaTh JOCTOBEPHOCTh IMOJyUYEHHBIX pE3yJbTaTOB, BBHIBOJOB U
00001IEeHNI;

IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHUEC IIPOLECCA, a TAKKC BBIABUIATH IMPECAIIONOXKCHUA O €TI0
Pa3BUTUHN B HOBBIX YCJIOBUAX.

Padora ¢ nndopmanueii:

BBIABIIATH JePHUUINTH HH)OPMALUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC M AJISl PEIICHUS
3a/1a4y;

BBIOMpATh MHPOPMALIMIO U3 UCTOYHMUKOB PAa3IMYHBIX TUIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETHPOBATh HHPOPMALIMIO PAa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CTPYKTYpUpOBaTh HMH(GOPMALIMIO, NPEACTaBIATh €€ B Pa3lMUHBIX (OpMax, HIUIIOCTPUPOBATH
rpauuecKy;

OLIEHUBATh HaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENILHO C(hOPMYTHUPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBIC yHHBepcaJbHbIE yYeOHbIe AeliCTBUSA
Oo0menue:



BOCIIPHHUMATH U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBHSMHU U IETSIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M THCBMEHHBIX TEKCTaxX, IaBaTh
MOSICHEHUS TI0 X0y PEUIeHNS 3aa49i, KOMMEHTHPOBATh MOTYIeHHBIH Pe3ybTaT;

B X0Jie 00CYKJIEHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TeMBI, TPOOIEMBI, permaeMon
3a/a4yy, BBICKa3bIBaTh WJCH, HAIleIEHHBIE Ha TOWCK PEIICHHS, COIMOCTABISATh CBOU CYXACHHUA C
CY)XICHWSIMA JPYTHX YYacTHHKOB Jpajiora, OOHAPYXXWBaTh pa3M4he€ W CXOJACTBO TIO3WIWH, B
KOppekTHOH hopme GopMyTHUpOBaTH PA3HOTIACHS, CBOU BO3PAKEHUS;

MPENICTABIATh PE3YyNbTaThl pEeIIeHus 3aJadd, OJOKCIEPHMEHTa, WCCIEOBaHUs, IPOEKTa,
CaMOCTOSITENTFHO BEIOMpaTh (pOopMaT BHICTYIUIEHHS C YYETOM 3amad Mpe3eHTalnd W OCOOEHHOCTEH
ayTUTOPHHL.

PerynsiTuBHbIe YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

COCTABJISATh IUIAH, aJITOPUTM PEIIEHHs 3a1a41, BEIOUPATh CIIOCO0 pelleHHs C YIETOM HUMEIOIINXCS
pPecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHl PELICHUH C
y49ETOM HOBOW WHGOPMAITUHL.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJJICKT:

BJIaJCTh HAaBBIKAMH I103HABATEIILHOW pe(UIEKCHH KaK OCO3HAHHMS COBEPIUAEMBIX AEHCTBUH H
MBICIUTENIBHBIX TIPOLIECCOB, HX PE3YylbTaTOB, BIALETh CHOCO0AMHM CaMOIPOBEPKH, CaMOKOHTPOJII
npoliecca 1 pe3ybTara peleHHs MaTeMaTHYeCcKOH 3a1a4y;

MNpeABUACTL TPYAHOCTH, KOTOPBLIC MOT'YT BOSHUKHYTH IIPpHU PCIICHUHN 3aJa4X, BHOCUTH KOPPCKTUBLL
B JACATCIIBHOCT HAa OCHOBC HOBBIX O6CTO$ITCJ'H)CTB, JaHHBIX, HaﬁI[eHHbIX OHH/I6OK, BbISIBJICHHBIX
TPYJHOCTEM;

OLICHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LCIU U YCIOBUAM, O6’bﬂCH$ITI) MNPpUYNHBI JOCTWIKCHUA WIIN
HEIOCTHXKECHUSI PE3YIIbTATOB ACATENFHOCTH, HAXOAUTH OIINOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIAMBHIYAIbHOW PabOThI MPH pEIICHUH
y‘Ie6HLIX 3aJa4, NpuHUMAaThb LCJIb COBMECTHOM ACATCIIbBHOCTH, TNIAHUPOBATh OPraHrU3alnuio COBMECTHOM
paboThl, pacrpelensTh BHIbI paboT, JOroBapuUBaThCA, OOCYXAaTh MPOIECC W Pe3yabTaT pPadOTHI,
00001IaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

Yy4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs,, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD)
W WHBIC), BBIOJIHATH CBOIO 4YacTh Pa0OThl M KOOPAWHHPOBATH CBOM JCHCTBUS C JAPYTUMH HJICHAMH
KOMaH/Ipl, OIICHUBATh KaueCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
Y4yaCTHUKaMU BSaHMOHeﬁCTBHH.

NPEAMETHBIE PE3YJIbTATDI

K konny oOydenust B 10 kiaacce oO0ydaromuiics MOMYyYUT CIEIYIONINE MPEIMETHBIE PE3yNbTaThl
MO OTJENBHBIM TeMaM paboded MporpaMMbl Y4eOHOTO Kypca «Aurebpa W Hadyala MareMaTudecKoro
aHaJIH3a»!

Ymucna v BBIYUCICHASA:

CBOOOJHO OIEPUPOBATh MOHATHSIMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAas MepUOIUIecKas ApoOb,
NPOLIEHTHl, MPPALMOHAIBLHOE YUCIIO, MHOXECTBA PALMOHAJIBHBIX W JACHCTBUTENIBHBIX YHUCET, MOIYJb
JIEHCTBUTEIBHOTO YHCIA;

NPUMEHSTH APOOH U MPOLEHTHI Ul PELICHUS NPUKITAIHbIX 337a4 U3 pa3IMyHbIX OTpaciei 3HaHUH
Y peasbHOH >KU3HH;

NPUMEHATh NPUOIMKEHHBIC BBIYMCIICHUS, IPAaBUIa OKPYTJICHHS, IPUKUAKY M OLIEHKY pe3yJibTaTa
BBIYMCJICHHIA;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTEIEHb C LEJIBIM IOKa3aTesIeM, HCIONIb30BaTh MOIXOAALIYIO
¢dopMy 3anucH IeHCTBUTENBHBIX YMCEN ISl PELICHHUS MPAKTHYECKUX 3aa4 U MIPEICTABICHUS TaHHBIX;

CBOOOHO OTIEpUPOBATH OHATHEM: apHU(PMETHUECKIH KOPEHb HATYPAIbHON CTETICHH;



CBOOOJHO OIIEpUPOBATH IOHITHEM: CTEIIEHb C PAllMOHAIBHBIM II0Ka3aTeleM;

CBOOOJHO ONIEPUPOBATH HOHATHUAMMU: JIOTapuU(M UHCIA, IECITUIHbIE U HATYPaJbHbIE JOTapU(MBI;

CBOOOJHO OIIEPUPOBATH HOHITUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCJIOBOT'0 apI'yMEHTa;

OIEpUPOBATh MOHATHIMU: aPKCUHYC, APKKOCUHYC U ApPKTaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHsI U HEPaBeHCTBA:

CBOOOJHO ONIEPUPOBATH TOHATHSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC
YpaBHEHUS M YPaBHECHUA-CIECACTBHs, PABHOCWIBHBIE HEPABEHCTBA,;

IPUMEHSATh Pa3lIWYHbIE METOJbl PEIICHHs PAlMOHAJIBHBIX M APOOHO-pallMOHATBHBIX ypaBHEHUH,
MIPUMEHATh METOJ, HHTEPBAJIOB [UIsl PEILICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MHOTOYIEH OT OJHOM IEPEMEHHOW, MHOIOWICH C LIEIbIMU
ko3 urmenTaMy, KOpHM MHOTOWICHA, IPUMEHAThH [I€JIEHHE MHOTOWICHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera i perienus 3aaad;

CBOOOJHO ONEPUPOBATH MOHATUSIMM: CHUCTEMa JMHEHHBIX YPaBHEHMH, MaTpuUIld, ONpPEAEIUTENb
MaTpuipl 2 X 2 U ero reOMETPUYECKUN CMBICI, HCIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 s
BBIUMCIIEHHAS €r0 3HAYCHUs, MPUMEHATH ONPEIEIUTENH AJI PEIICHHs CHUCTEMBI JTMHEWHBIX YpaBHEHHH,
MOJIEINPOBAaTh pPEalbHbIE CHTYyallMH C IOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHWi, HCCIIENOBaTh
MIOCTPOEHHBIE MOJENN C MOMOINBI0 MATPHUIl M ONpEAEIUTENci, HHTEPIPETHPOBATh IOIYYCHHBIN
pe3yIbTar;

WCTIONB30BaTh CBOMCTBA JICHCTBHIA C KOPHSAMH JIJIsl IPe0Opa30BaHuUs BRIPAKECHUH;

BBINIOJIHATh IPeoOpa3oBaHMs YHMCIOBBIX BBIPAKECHUH, COOCPKALIMX CTEHEHU C PalMOHAJIbHBIM
IIOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB uist IpeoOpa3oBaHusl TOTapUPMHUECKUX BBEIPAKCHUI;

CBOOOJHO OIEpUPOBATh MOHSATHAMHU: HPPALMOHANBHBIC, TOKAa3aTelbHbIE W JIOTapU(pMHUECKHE
ypaBHEHUS, HAXOAUTh X PELIEHHUS C MOMOIIbIO PAaBHOCHIIBHBIX MEPEX00B WIN OCYLIECTBIISAS MPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (bopMyIIBl I npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJIHO OMEPHPOBATh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, NPUMEHSTh HEOOXOMMBbIC
(bOpMYIIBI JUIsl pelIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX YPaBHEHHI;

MOJIIIUPOBATh peajbHbIC CUTYallMd Ha S3bIKE aIreOpbl, COCTABIATH BBIPAXKECHHUS, YPaBHEHHUS,
HEpaBEHCTBA I10 YCJIOBUIO 3ajjauy, MCCIEJ0BaTh IOCTPOEHHBIE MOJENU C MCIOIb30BAHUEM allapara
anreOpsl.

DyHKIUH U TPpapuKm:

CBOOOJTHO OTEpPHPOBATh MOHATHUAMHU: (YHKIIUS, CIIOCOOBI 3aaHusl (GYHKIUH, B3aHMHO OOpaTHBIC
GYHKIUHM, KOMIO3WNHUS (QYHKIUHA, Tpaduk (GYHKIUHM, BBITOIHITH 3JEMEHTapHBIE IMPeoOpa3zoBaHUsI
rpaduKoB QYyHKIIHNI;

CBOOOJTHO OIMEPUPOBATh MOHATHAMH: 00JACTh OINpeJeNiCHHsS W MHOXECTBO 3HAYCHUH (YHKIUH,
HYJIH (QYHKIIMY, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJTHO OTEPUPOBATh MOHATHSMU: YETHBIE W HEUYETHBIE (YHKIHMH, TEpHOANYECKHE (YHKIUH,
NPOMEXYTKA MOHOTOHHOCTH ()YHKUHUH, MAaKCUMyMbl M MUHHMYMbl (yHKOUM, HauOonbliee U
HanMeHbIlIee 3HaYeHNEe PYHKIMH Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: CTENIEHHAs (DYHKIMS C HATYPaIbHBIM M LIEJBIM II0OKa3aTeNeM,
rpauK CTENEHHOW (QYHKIMU C HATYpaJIbHBIM M LIEJNbIM IOKa3areneM, rpaduK KOpHS N-0il CTENeHU Kak
¢byHKUIMM 00paTHON CTENEHU C HATYPajIbHBIM MTOKA3aTelIeM;

ONepHUPOBaTh MOHATHAMMU: JIMHEWHAs, KBaApaTHUHas U IpOOHO-IMHEHHAs (YHKLUUH, BBITOIHSITDH
3JIEMEHTapHOE UCCIIEJOBAHUE U IIOCTPOCHUE UX TPadUKOB;

CBOOOJHO ONEpUPOBATH MOHATHSAMM: NOKa3aTelbHas U Jorapupmuyeckas GyHKLIUH, UX CBOHCTBA
U rpad)vKu, UCIOIB30BATh UX IpaUKH ISl pelIeHHs ypaBHEHUIl;

CBOOOJHO ONEpPHPOBaTH MOHATHAMHU: TPUTOHOMETPHYECKAas OKPYXKHOCTb, OIpeJesieHHe
TPUTOHOMETPUUECKUX (PYHKLHUI YHCIOBOTO apryMEHTa;



UCTIONIb30BaTh rpaduku QYHKUIWH IS MCCIeIOBaHUS MPOIIECCOB U 3aBUCHMOCTEH TPHU pElICHUN
3a/1a4 U3 JpyTUX y9eOHBIX MPEIMETOB U PeaNbHOM XKU3HU, BEIpaXKaTh (DOPMYyIIaMi 3aBUCUMOCTH MEXIY
BEJIMYNHAMY,

Hauyana maTemaTH4eckoro aHajiausa:

CBOOOZHO OMEpHUPOBAaTh TOHATHUSAMH: apupMeTHUecKas ¥ TeOMEeTpHYecKas Iporpeccus,
OecKkOoHEeYHO yOBIBArOIasi TEOMETPUIECKasl POTPECCHs], TMHEHHBIN 1 SKCIIOHSHIIMAIBHBIN pocT, hopMyia
CJIOHBIX MPOIEHTOB, IMETh IPEJICTaBIICHNE O KOHCTAHTE;

WCTIOTB30BaTh MPOTPECCUH TSI PEIIEHUS PEeANbHBIX 33729 MPHUKIIAIHOTO XapaKTepa;

cB0OOHO OTIepUPOBAThH TMOHATHSAMHU: MOCTIETOBATENEHOCTb, crIocoObI 3aIaHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTrpaHUYEeHHBIC TOCIENOBATENFHOCTH, IMOHMMATh OCHOBBI
3apO’KICHISI MAaTEMATHIECKOTO aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJlblX;

CBOOOIHO OTIEPUPOBATH MOHATHSAMU: HEMPEepPHIBHBIE (DYHKITHH, TOYKH pa3pbiBa rpadrka GyHKINH,
aCUMMNTOTHI TpaduKa GyHKIHH;

CBOOOZHO ONEpUPOBaTH MOHSITHEM: (YHKIHS, HEMpEephIBHAS Ha OTpe3Ke, NMPUMEHATH CBOWCTBA
HENPePBIBHBIX (DYHKIIWHA IS PEIISHs 3a/1a4;

CBOOOZHO OINEpPUPOBATh MOHATHSMHE: TIepBas W BTOpas MPOWU3BOJHBIC (DYHKIUH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYHCIISITh TIPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO M KOMITO3UIINHU ABYX (DYHKIU, 3HATH
MIPOU3BOIHBIE dJIEMEHTAPHBIX (HYHKITHI;

WCTIOJIB30BaTh TEOMETPHUECKUH 1 (PU3MUECKUI CMBICI TIPOU3BOIHOM IS pEIIeHus 3a/1a4.

MHo:KecTBa M JIOTHKA:

CBO6OILHO OIICPUPOBATH MOHATHUAMMA: MHOXKECTBO, OIICpAIIMN HAl MHOKCCTBAMU,

HUCIIOJIB30BaTh TCOpeTHKO-MHO)KCCTBCHHLIﬁ afmnapar [jsd OnruCaHusA pPCAJIbHBIX IIPOLCCCOB U
SIBJICHUH, IIPH PELICHUH 3a]a4 U3 JPYTUX YIeOHBIX PEAMETOB;

CBOOOJHO OIEpUPOBATh MOHATHAMHU: OIpeJesicHHe, TeopeMa, ypaBHEHUE-CIEACTBUE, CBOWCTBO
MaTeMaTHYECKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHHS M HEPABEHCTRA.

K xoniy o0yuenus B 11 kjaacce 00y4aromIuiics MOTYUYHUT CIEAYIOIINE TPEIMETHBIE Pe3yIbTaThI IO
OTIIENIBHBIM TeMaM paboueii mporpamMmbl y4eOHOro Kypca «Anredpa ¥ Hayajla MaTeMaTHYeCKOIO
aHam3ay:

Yucia v BBIYHCIEHUS

CBOGOI{HO OIICPUPOBATH IMOHATUAMU: HATYPAJIbHOC U ILCJIOC YMCJIO0, MHOXCCTBA HATypPaJIbHBIX H
IEJIBIX YUCEJ, UCTIOIh30BaTh MpU3HAKHU JeinuMoctu nenbix unced, HOJ u HOK HaTypanpHBIX uncen s
peuieHus 3aja4, IpUMEHATh AIroput™ EBKinaa;

CBOGOI{HO OIICpUPOBATHL IIOHATHEM OCTATKa IO MOIAYJIIO, 3allMChIBATH HATYpaJbHBIC 4YHCJIa B
Pa3JINYHbIX MO3UIIUOHHBIX CUCTEMAX CUHCIICHUSA,

CBOGOILHO OIICPUPOBATL TMOHATUAMU: KOMIIJICKCHOC YUCIIO U MHOXCCTBO KOMIUICKCHBIX YHCECII,
NPE/ICTABIATh KOMIUIEKCHBIE YHWClia B ajireOpamdeckoil M TPUTOHOMETPHUYECKOH (opMe, BBITIOIHATH
apudMeTHIECKHE ONlepalliy C HUMH U H300pakaTh HA KOOPJAWHATHOW TIOCKOCTH.

YpaBHeHHS M HEPABEHCTBA:

CBOOOZHO OIEPHPOBATh TMOHATHAMU: HPPALUOHATBHBIE, TOKA3aTelIbHbIE U JIOTAPHU(PMHUUECKUE
HEPABEHCTBA, HAXO/IUTh MX PEIICHHUS C TIOMOIIBI0 PABHOCHIILHBIX TIEPEXO0/I0B;

OCYHIECTBIATH OTOOP KOPHEH NPH PEIICHHH TPUTOHOMETPHUYECKOTO YPABHEHUS;

CBOOOHO OTIEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh HEOOXOIMMbIE
(hOpMyITBI JUTS PEIIeHNs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX HEPABCHCTB;

CBOOOZHO OIEPUPOBATh MOHATHSAMH: CHUCTEMa M COBOKYIIHOCTh YPaBHEHHH W HEPaBEHCTB,
PaBHOCWJIbHBIE CHUCTEMBl M CHCTEMBI-CIICJCTBHS, HAXOAWTH PEIICHUS CHUCTeMbl M COBOKYITHOCTEH
palOHANBHBIX, UPPAIIMOHALHBIX, IOKA3aTEIBHBIX U JIOTapU(PMHUUECKUX yPAaBHEHUH U HEPABESHCTB;

pemate  palMoHaJNbHBIE,  HPPAlNMOHAJbHBIC,  IOKA3aTeNbHBIC,  JIoTapu(pMHUECKUEe U
TPUTOHOMETPUIECCKUE YPaBHEHUS I HEPABCHCTBA, COACPKAIIUE MOIYJIH U TapaMeTpPhI,



MPUMEHATh Tpaduveckue METOABl JJIS PEUIeHHs YpaBHEHWH W HEPAaBEHCTB, a TaKkKe 3ajad C
rapaMeTpamu;

MOJIEJIMPOBATh pPEaNbHbIE CHTyallud Ha $3BIKE ajreOpbl, COCTABISATH BHIPAKEHHS, YpaBHEHUS,
HEPaBEHCTBA U WX CHCTEMBI 110 YCIIOBHIO 33J[a4H, UCCIEA0BATh MMOCTPOSHHBIE MOJIEIH C MCIIOIb30BaHUEM
amnmapara anreOpbl, HHTepIPETUPOBATh OTYUICHHBIN pe3yIbTar.

DOyHKUUM U rpadpukm:

CTPOUTH TPapuKN KOMIOZUINN (DYHKITUI C TTOMOIIBIO DJIEMEHTAPHOTO WCCIIEOBAHUS W CBOWCTB
KOMTIO3UIINH ABYX (PYHKIIHH;

CTPOUTH TEOMETpHUYECKHE 00pa3bl ypaBHEHUH H HEPABEHCTB HA KOOPAUHATHOMH IIIOCKOCTH;

CBOOOIHO OTIEPUPOBATH IOHATUSAMU: TPAPUKU TPUTOHOMETPHUIECKUX (DYHKITHIA;

MPUMEHATH QYHKIMH U MOJISTHPOBAHUS U MICCTIEIOBAHIS PEATbHBIX TIPOIIECCOB.

Hauyana maTemaTH4eckoro aHajiusa:

WCTIOJIB30BaTh MMPOU3BOIHYIO IS UCCIIEA0BaHMs ()YHKIINA HA MOHOTOHHOCTD M SKCTPEMYMEI;

HaXOAWTH HaUOOJIbIIIee U HAMEHbIIIee 3HaUYeHU (PYHKIINU HETIPEPHIBHON Ha OTPE3Ke;

MCTIOJIB30BaTh MPOU3BOIHYIO JUTA HAXOXKICHUS HAMITYUIIIETO PEIISHHs B MPUKIAIHBIX, B TOM YHUCIIC
COIMAbHO-3KOHOMHYECKUX, 3aJa4ax, Ui OMpEeAeTeHUs CKOPOCTH W YCKOPEHHs MpOoIecca, 3aJaHHOTO
dhopmymoii nim rpaduKom;

CBOOOZHO OIEPUPOBaTh IOHATHAME: TIEPBOOOpa3Has, ONpeAeNEHHBIH WHTErpall, HaXOIUTh
nepBo0Opa3HbIe AIEMEHTAPHBIX (PYHKINH M BRIYHCIATH HHTETpal 1o (popmyire HetoTona-Jleiioama;

HAXOJWTH TUTOIIAH TIOCKUX (PUTYP U 0OBEMBI TEN C TIOMOIIBIO WHTETPaa;

UMETh TPEACTaBICHHE O MAaTeMaTH4ecKOM MOJICIMPOBAaHMM Ha TMPHUMEPEe COCTaBIICHUS
mud dhepeHIUaNbHBIX YPaBHEHHUIA,

pemiath NpPUKIATHBIE 3aJadyd, B TOM 4YHCJIE COLMAIbHO-DKOHOMHYECKOTO M  (pru3ndeckoro
XapakTepa, CpeICTBAMH MaTeMaTH4eCcKOro aHaIu3a.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaunMmeHoBaHHe
Pa3esioB U TeM
MPOrpaMMbl

MHoOXxecTBO
JIEUCTBUTEIBHBIX YHCEIL.
MHOroueHSI.
Panmonansubie
YpaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JUHEWHBIX ypaBHEHUH

KoanuecTBo yacoB

Bcero

24

KonTpoabhbie
padoThI

IIpakTHyeckune
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OyHKIMH U rpaduKy.
CrenenHast QyHKIUS C
IeTIBIM [TOKa3aTeIeM

Apudmernueckuit
KOpPEHb N-0i1 CTEIMEHHU.
HUppanunonansHeie
ypaBHEHUS

12

15

ITokazarenbHas
(hyHKIHSL.
IlokazarenbHbIC
YpaBHEHHUS

10

Jlorapudmuyeckas
hyHKIHSL.
Jlorapudmuyeckne
YpaBHEHUSA

18

Tpuronomerpuueckue
BBIPaXECHHS U
YpaBHEHUS

22

IlocienoBaTeIbHOCTH U
MIPOTPECCHUH

10

HenpepriBHabie
¢ysakunu. [IponsBogHas
IToBTOpenue,
00001EeHNE,
CUCTEMATH3aLNs 3HAaHUHI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

20

136

10




11 KJIACC

n/n

HaumeHnoBaHue
Ppa3esioB U TeM
NMPOrpamMMbl

KoanuyecTBO Yacos

Bcero

KonTposabHbie
padoTsI

IIpakTuyeckue
padoThbI

DJ1eKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

WccnenoBanne dyHKITHI
C TTOMOIIBIO
MIPOU3BOTHOM

22

[lepBooOpaznas u
HHTETpa

I'padukn
TPUTOHOMETPHYECKUX
GhyHKUIMHA.
Tpuronomerpuyeckue
HEpaBEHCTBA

12

14

HppanyoHanbHble,
MIOKa3aTelbHbIEe U
norapuMuIecKue
HEPaBEHCTBA

24

Komiuiekcuble ynciaa

10

HarypanbpHble u Liensle
4ycia

Cucremsl
palMoHaNbHEIX,
UPPaIMOHATBHBIX
MOKAa3aTEeNbHBIX U
sorapu()MUIECKUX
ypaBHEHUI

10

12

3agauu ¢ napameTpaMu

16

IIoBTOpenue,
0000111EHHE,
cucTeMaTHu3alus 3HaHui

16

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10
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