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MNOACHHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hayala MaTeMaTHYECKOTO aHajan3a» 0a30BOTro
ypoBHs 111 oOyuatromuxcs 10 —11 kimaccoB paspaborana Ha ocHoBe DemepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHIApPTa CpeaHero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOoBaHUH, MPEABABIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHHUIO, U TPAAULIMK pOCCHIICKOTO 00pa3oBaHMUsI.



Peanuzanus nporpaMMbl o0ecrieunBaeT OBJIaIeHHUE KIIFOUEBBIMU KOMIETEHIIMSIMH, COCTABIISIFOIIMMHA OCHOBY
JUIS CaMOpa3BUTHUSL M HENPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOLIEKYJIbTYPHOIO, JUYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0YUYaIOIIHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kpr «Anre6pa U Ha4dYajla MaTEMAaTHU4YCCKOI'O aHajlu3a) ABJIACTCA OAHHUM U3 Hanbosee 3HAYNMBIX B
IIporpaMMe CTapliei IIKOJbI, IOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECHEeUMBaeT MHCTPYMEHTAIbHYIO 0azy
IUI1 U3Y4EHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMHUPYET JIOTHUYECKOE U
a0CTpakTHOE MBIIUICHHE YyYalluXcs Ha YpPOBHE, HEOOXOIUMOM JJIsi OCBOSHHS KypCOB HMH(OPMATHKH,
OOIECTBO3HAHUS, MCTOPUU, CIOBECHOCTH. B paMkax maHHOro Kypca ydwaliuecs OBJIAJE€BalOT
YHHUBEPCAJIbHBIM  SI3IKOM COBPEMEHHOW HaykH, Koropas (OpMYyIHpyeT CBOM JIOCTHXKCHHUS B
MaTeMaTH4eckoi popme.

Kypc anre6psl n Hayan MaTeMaTHYecKOro aHalaM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIICHIHOTO OBJIAJCHUS
3aKOHaMU (PU3UKH, XUMUHU, OMOJOTHH, TIOHUMAHUS OCHOBHBIX TEHJICHIUN SKOHOMHKHU W OOIIECTBEHHOM
JKM3HH, TO3BOJIACT OPUCHTHUPOBATHCA B COBPECMCHHBIX LII/I(prBBIX U KOMIIBIOTCPHBIX TCXHOJIOTHAX,
YBEPEHHO UCIIOJIb30BaTh UX B IOBCEIHEBHOM XKU3HU. B ToXXe BpeMs oBlazieHne aOCTPaKTHBIMU U JIOTMUYECKH
CTPOTUMM  MaTE€MAaTUYECKMMU KOHCTPYKLHMSMH  pa3BUBAaeT YyMEHHE HAXOJAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTB YTBEP)KICHHS, HCIIOIB30BaTh 0000IIEHIE W KOHKPETH3AIHIO, a0CTparnpoBaHue
U aHaJIOTHIO, (POpMUPYET KpeaTMBHOE W KPUTHYECKOE MbIIUIeHUE. B Xome u3ydeHuss anreOpsl ¥ Haval
MaTeMaTHYeCKOro aHajlu3a B CTaplieil LIKOJe ydalluecs MOJIy4aloT HOBBIM OIBIT PELICHUs MPUKIATHBIX
3aJja4, CaMOCTOSTENILHOTO IOCTPOEHUSI MAaTEeMaTUUECKUX MOJENE pealbHbIX CUTyallMid U MHTEpIIpeTaliu
IMOJIYYCHHBIX pemeHHﬁ, 3HAKOMATCA C IIPUMEPAMH MAaTEMATUICCKUX SaKOHOMepHOCTeﬁ B IMpUpPOJEC, HAYKC U
B UCKYCCTBC, C BEIAAIOINMMHUCA MATEMATUUCCKUMHU OTKPBITUAMU U UX aBTOPAMMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENIBHBIM MOTEHIMAIOM, KOTOPBIH peanu3yeTcs Kak yepes
y4eOHbIi MaTepuall, ClIoCOOCTBYIOIINN (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crienupuKy
y4eOHON  NeATeNbHOCTH, TpeOYIOmeH  CaMOCTOSTENBHOCTH,  aKKypaTHOCTH,  HPOJOJDKUTEIBHOU
KOHLOCHTPpAallMKM BHUMAHUA U OTBECTCTBCHHOCTH 34 HOJIyT-IeHHl)Iﬁ pe3yiabTar.

B ocHoBe wMmeronuku oOyueHus anreOpe M HayajaM MaTeMaTM4YeCKOro aHajlu3a  JIeKHT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

CrpykTypa Kypca «Anrebpa M Hayajga MaTeMaTHYECKOrO AaHalIM3a» BKIIOYAET CIEAYHOIIue
coJiepKaTelIbHO-MEeTOANYecKue JTUHUN: «Yucna u BeluucieHus», «OyHkuuu u rpaduxm», «YpaBHEHUS U
HepaBeHCTBa», «Hauanma waremarmdeckoro anamusza», «MHokecTBa M JOTMKa». Bce OCHOBHBIE
COZIep>KaTeIbHO-METOJUUECKUE JIMHUM U3y4YaroTCs Ha MPOTSHKEHUH JIBYX JIET 0Oy4eHHUs B cTapuiel IIKoe,
€CTECTBEHHO JOMOJIHSASA IPYT APYyra U MNOCTENEHHO HACHIIAACh HOBBIMUA TEMaMU U pa3aenamMu. [JaHHbIN Kypc
SABJICTCA HWHTCEIPAaTUBHBIM, ITOCKOJIBKY 06”I7€III/IH$I€T B cebe COACPIKAHUC HCECKOJBKUX MAaTCMaTHYCCKHUX
JUCLUIUIAH: anre0pa, TPUTOHOMETPUS, MaTEMaTUYECKUN aHallu3, Teopusi MHOXkecTB U jp. [Io Mepe Toro kak
yJaluecs OBJaJeBaloT BcE Oojiee IIMPOKMM MaTeMaTHYECKUM almapatoM, y HHUX IOCIEJOBaTENIbHO
dbopMHUpYyETCST U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJETb PEeaTbHOM CHUTYallUuH,
MIPUMEHSTh 3HaHUs, MOJTY4YEHHbIE B Kypce «Airedpa W Hayajla MaTeMaTHYECKOIO aHaIM3ay, /Ul pElICHUs
CaMOCTOSITENILHO C(POPMYTMPOBAHHON MaTeMaTUYECKOH 3aJauu, a 3aTeM HMHTEPIPETUPOBATh MOTYUYEHHBIN
pe3yJbTar.

CopepxarenbHO-MeTOIMYECKas IMHUSA «HHclia U BBIYUCIECHUS» 3aBepiiaeT (OpMUPOBAHNE HAaBBIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLJIO HayaTo B OCHOBHOM Iikojie. B crapmieil mikose
oco0oe BHUMaHME yJenseTcss (OpMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIOUYAIOIIUX B €04
UCMOJb30BAaHUE DPA3MUYHBIX (HOpPM 3amucu JEHCTBUTENBHOIO YHUCIA, YMEHHE PAIMOHAIBHO BBIOIHATDH
NeHCTBUSL € HHUMHM, JelaTh NPUKUAKY, OIEHUBaTh pe3yapTaT. OOydarommuecs NOTYy4YalOT HAaBBIKU
NPUOIKEHHBIX BBIUYMCIICHUH, BBIMOJHEHUS JICHCTBUN C YHCIIaMH, 3allUCAaHHBIMH B CTaHAApTHOH ¢opme,
HCIIOJIb30BaHUsI MAaTEMAaTUUECKNX KOHCTAHT, OLIEHUBAHUS YHNCIOBBIX BBIPAKEHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha NPOTSHKEHUHM BCEro oOy4deHHs B cTapuiel
HIKOJI€, MOCKOJIBbKY B Ka)KIOM pasjiesie MpOorpamMMbl IPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOMIMX 3aiad.



OOyuaromyecs: OBIaJEBAIOT PAa3IMYHBIMA METOJAMM PEIICHUS LENbIX, PALMOHAIBHBIX, HPPAL[MOHAJIbHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUYECKMX M TPUTOHOMETPUUECKUX YpPaBHEHMH, HEPAaBEHCTB U HMX CHCTEM.
[Tonmy4yeHHbIE yMEHUS HCIIOJIB3YIOTCS MPU UCCIENOBAaHMM (YHKUIMN C MOMOIIBIO HMPOU3BOJHOMN, pEIICHUH
NPUKIAAHBIX 337a4 M 3a/a4 Ha HAXOXKJACHHWE HaWOOJBIIMX M HAUMEHBIIMX 3HAaYeHWU (yHKuuu. JaHHas
cojiepKaTesibHasl JIMHUS BKIOYaeT B ce0s Takke (OPMUPOBAHME YMEHMH BBIIIOJIHATH PAcyEThl IO
dopmynaM, mnpeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX, MPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX
BEIDOKCHUH, a TakKe BBIPAKEHUH, COACpKAIUX CTeneHn U Jorapudmel. brnaromaps wu3ydeHUio
anreOpandyeckoro marepuaiga MPOUCXOAUT JAajbHEUIIee pPa3BUTHE aJTOPUTMHUYECKOTO U aOCTPaKTHOTO
MBILUIEHUS y4yalluxcs, (OPMHUPYIOTCS HABBIKM JEIyKTHBHBIX PAacCyXJIeHUH, padoThl C CHUMBOJIbHBIMU
¢dbopmamu, MpeAcTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHUJE€ PAaBEHCTB U HepaBeHCTB. AureOpa
npeiaraetT 3(pQeKTuBHbBIE MHCTPYMEHTHI JJISl PEHICHUS NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAK S3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TrpaduKu» TECHO MeperuieTaercs ¢ JIpYyruMHu
JUHUAMH Kypca, IIOCKOJIBKY B KaKOM-TO CMBICJIE 3ala€T IOCIEA0BAaTEIbHOCTh H3Y4YEHHs MaTepHala.
W3yuenme cTeneHHoi, moka3aTeabHON, JJOTapu(MUIECKON U TPUTOHOMETPUIECKUX (PYHKIUH, UX CBOHUCTB U
rpaduKoOB, HCIOJIb30BAaHHE (YHKUUH Ui peIIeHUs 3a7ad U3 JAPYrHX YYeOHBIX NPEIMETOB M pPeaIbHOM
KU3HU TECHO CBSA3aHO KaK C MaTEMAaTHUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM 00JIbIlIOE BHUMAHUE yenseTcss (OpMUPOBAHUIO YMEHUS BbIpaXaThb (OPMYJIaMU 3aBUCHUMOCTH MEXIY
Pa3NUYHBIMU BEIIMYMHAMH, HCCIENOBATh IOJIydeHHBbIE (DYHKIMH, CTPOUTHh MX rpaduku. Marepuan 3Toi
COJIep KaTeJIbHOW JINHUM HAlEJIEH Ha pa3BUTHE YMEHUIN U HaBBIKOB, IT03BOJIIOIIMX BBIPAXaTh 3aBUCHMOCTH
MEXJy BEJIMYMHAMHU B pa3MyHOM (opme: aHamUTHU4YecKOH, rpaduyeckoil u cioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTUIO aITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHUIO U KOHKPETU3aLUH,
HCIIOJIb30BAaHUIO AaHAJIOT .

CopepxarenpHas nuHus «Haudana mMareMaTnyeckoro aHajaiu3a» MO3BOJISET CYHIECTBEHHO PACIIUPUTDH
KpYyr' KaK MaTeMaTU4YeCcKHX, TaK U MPHUKIAJHBIX 33]a4, JOCTYIHbBIX 00yJaroIUMCs, Y KOTOPBIX MOSIBIIAETCS
BO3MOKHOCTb HMCCJEI0BATh U CTPOUTH I'papUKu (YHKUUH, ONpeessiTh MX HauOoJbIIMEe U HaUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAN (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH M YCKOPEHHUS IPOIECCOB.
JlanHas coneprkarenbHasl JIMHUSA OTKPHIBACT HOBBIE BO3MOXXHOCTH IOCTPOCHHUS MATEMAaTHYECKUX MOJAEIIEH
pealbHBIX CHUTyalUd, HAXOXXIEHUsS HAWIIy4dlIero pEeLIEHUs B IPUKIAJHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHMYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAaMHM MaTE€MAaTHYECKOI0 aHajM3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOro, (QOPMAIBbHO-JIOTMYECKOTO W  KpPEaTUBHOIO  MBIIUIEHUS, (OPMHPOBAHUIO  yYMEHMMH
pacrno3HaBaTh MPOSBIECHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U HCKyccTBe. OOyyaroniyecs: y3HaT O
BBIIAIOINXCS PE3yNIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUs MaTEMaTUKU KaK HayKH, U UX aBTOpaXx.

CopepxarenbHO-MeTOANYECKAs JIMHAA «MHOXECTBA U JIOTUKAa» B OCHOBHOM IIOCBSILIEHA JIEMEHTAM
TEOPUM MHOXECTB. Te€OpEeTMKO-MHOKECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHON
MaTeMaTHKU M MPEeAJaraloT Haubojee YHUBEPCAIbHBIN A3bIK, OOBEANHSIOMNN BCE pa3/ieibl MaTEMaTUKU U
€€ NPUIIOKEHUM, OHM CBS3BIBAIOT PA3HBIC MATEMATUYECKUE NUCLUILIMHEL B eAuHOe 1enoe. 1looromy BaxkHO
JaTh BO3MOXKHOCTH IIKOJIBHUKY IIOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTEMAaTUKU U
HCIIOJIB30BATh €r0 JIUIS BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOIO aHAIM3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYeCKOTr0 MOJICIMPOBAaHUS, KOTOPbIEe MpHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHHS MOJeNei
peanbHBIX CUTYAIMi, UCCIEeNOBaHMUA THX MOJENCH ¢ MOMOIIBIO ammapara aareOpbl U MaTeMaTH4YeCcKOro
aHaJIM3a ¥ MHTEPIIPETALMU MOJYYEHHBIX Pe3yJbTaToB. Takue 3a/aHus BIUIETEHbl B KaXKJbIM M3 pa3/esioB
MIPOrpaMMBbl, MTOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIIOJIB3YETCsS I PELICHHs MPUKIAIHBIX 3a/1a4.
IIpu pemieHUM peanbHBIX MPAKTHUECKUX 3a/4ad ydyalluecs pPa3BUBAIOT HaONI0aTeNIbHOCTh, yMEHHE
HaXO/UTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BATh AHAJIOTHIO, 00001aTh U KOHKPETU3UPOBATh
npobnemy. JledarenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIIEHUS MPHUKIAJHBIX 3a/Ja4 OpPraHU3yeTcs B
IpolLecce U3y4eHus BCeX TeM Kypca «Anredpa v Hauajla MaTeMaTHYeCKOro aHaanu3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM TuTaHe Ha M3ydeHHe Kypca aareOpbl M Hadall MaTEMaTHYECKOTO aHayn3a Ha 0a30BOM ypPOBHE
oTBOIMTCA 2 yaca B Heaemro B 10 kitacce, Bcero— 68 vacos.

COIEPKXAHHUE YYEBHOI'O KYPCA

Yuciia 1 BbIYMCTICHUS

Pammonanbupie  uncna. OOBIKHOBEHHBIE M J€CATUYHBIE JpoOW, TPOLEHTH, OECKOHEYHBIE
nepuonuveckue ApoOu. Apudmernyeckue omnepanuu ¢ pandOHAJBHBIMH YHWCIAMH, NPEoOpazoBaHUS
YUCIIOBBIX BelpaskeHU. [IpuMenenue apo0eii ¥ MpoLeHTOB AJIs pelIeHus MPUKIIaJHbIX 3a/1a4 U3 pa3IuYHbIX
OTpaciiel 3HaHUH U peaIbHON KU3ZHHU.

JlelicTBUTENbHBIC YKcia. PanlmoHanbpHbIE M UppalMOHATBHBIE YHCa. ApH(PMETHYECKHUE ONepaluu ¢
NeWCTBUTENbHBIMU uuciaMH. [IpuOnnxEHHbIE BBIYMCICHHS, MpPaBUIa OKPYIJICHUS, MPHUKHIKA U OICHKA
pe3yJibTaTa BBIYUCICHUN.

Crenenp ¢ nenplM nokaszareneM. CranpaprtHas ¢opma 3anMcu  JAEHCTBUTEIBHOIO YHCIHA.
Hcnonp3oBanue noaxoasnieid GopMbl 3anucy JeHCTBUTENBHBIX YHACEI JUI PEIICHHs MPAKTUUECKUX 3a/1a4 U
IIPE/ICTaBICHUSI JTAHHBIX.

Apudmernueckuil KOpeHb HaTypajbHOM cTeneHu. JleHcTBUS C apupMETHUYECKMMH KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHHyC, KOCHHYC U TaHI'€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTO1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUI U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

[IpumeHeHne ypaBHEHUI W HEPABEHCTB K PEILIEHUI0 MAaTeMaTHYECKMX 3aJad U 3aJa4 U3 pa3IudHbIX
oOyacTell HAayKH U pealibHOM JKHU3HHU.

DYyHKUMH U TPapuKu

@OynK1us, crocoOsl 3aganus GyHkuuu. I'paduk Gynxumun. BzaumHo oOpaTHble GyHKINY.

OO6nacte ompeneneHuss MU MHOXecTBO 3HaueHuM ¢yHkuuu. Hymm ¢ysxnuu.  I[IpomexyTtku
3HAKOIMOCTOAHCTBA. YETHBIE 1 HEUETHDBIE PYHKITHH.

CrenenHas (QyHKIUS ¢ HaTypaJbHBIM M IIeJbIM NokazateneM. E€ cpoiictBa u rpaduk. CpoiicTBa n
rpaduK KOpHS N-Oi CTENEHH.

TpuroHomeTrpuyeckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (DYHKUIMH YHCIOBOIO
apryMeHra.

Havaja maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TOCIe0BaTeNIbHOCTE. MOHOTOHHBIE MTOCIE10BATEILHOCTH.

Apudmernueckas M TreoMeTpuyeckas Mmporpeccuu. beckoHeyHO yObIBaomias IeoOMeTpHYecKast
nporpeccusi. Cymma OeckoHEUHO yObIBarolllell reoMeTpudeckoi mporpeccur. Popmyna CIO0XKHBIX
IIpOoLEHTOB. VcIiosib30BaHNEe TPOrpeCCUu AJIs PELIEHUS peallbHbIX 3a/1a4 PUKIAIHOIO XapakTepa.

MHoxecTBa M JTOTHKA

MHoxecTBO, onepanuu Haj MHOKecTBaMu. J(narpammel Ditiepa—Benna. [IpumeHnenne TeopeTuko-
MHO>KE€CTBEHHOT0 arraparta JijIsl ONMCaHus PeajbHBIX MPOIECCOB U SIBJICHUM, IPH pPELIeHUH 3a/1a4 U3 APYTUX
y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

IINIAHUPYEMBIE PE3YJIBTATBI



OcBoenne ydeOHOrOo mpemMera «MaTemMaTuka IODKHO OOECIeYMBaTh JOCTHKCHHE Ha YpPOBHE
cpemHero oOmiero o0pa3oBaHUsA — CICAYIOIIMX JIMYHOCTHBIX, METANpEAMETHBIX W NPEAMETHBIX
00pa30BaTEeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3ynabTaThl  OCBOCHHSI  MpOrpaMMbl  ydeOHOro mpeamera  «MaTemaTHKa
XapaKTEePU3YIOTCS:

['paxxnanckoe BocriuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM MMO3UIUU O0YYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCUICKOro oOIIecTBa, IMpPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEIYp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMECHHEM
B3aMMO/ICHCTBOBATH C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKITUSIMU U HA3HAUCHUEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCHUMCKOM TIpaKAaHCKOW WACHTUYHOCTH, YBaXEHHUS K MPOILJIOMY H
HACTOSIIIIEMY POCCUMCKON MAaTeMaTHKW, I[ICHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSM POCCHUUCKUX
MAaTEMaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THUX JOCTHKEHUN B APYrUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM [yXOBHBIX IEHHOCTEH POCCHUICKOro Hapoaa; c(HopMHUPOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO TMOBEJCHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUU HAyKH U
JeSITeNbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHWEM K MHUPY, BKIIOYas JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a7a4, PEUICHHUH, PACCYKICHUN; BOCIPHUMYUBOCTHIO K MAaTEMATHYECKUM aCIIEKTaM Pa3IMYHbIX
BHJIOB UCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMCHHS MPUMCHITh MAaTEMATHYECKHUE 3HAHHMSI B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro oOpa3a JKHM3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3[0pOBBIO (310pOBOE MUTaHHE,
cOanmaHCHpPOBAaHHBIA PEXHUM 3aHATUN W OTHbIXa, peryisipHas ¢u3nueckas aKTHUBHOCTH); (DHU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN AESITEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTHU TPYIOJIOOUs; MHTEPECOM K pa3IudHbIM chepam
npodeccHoHaNbHOM AeSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymiel mpodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHbBIE IIJIAHBL;
TOTOBHOCTBIO U CHOCOOHOCTBHIO K MAaT€MaTH4YECKOMY OOpa30BaHHIO U CaMOOOpa30BaHHUIO HA MPOTSKEHUU
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUHM MPAKTUYECKUX 3a/lad MaTEeMaTUYeCKOU
HaIpaBJIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUUECKON KYIbTYPhI, TOHUMAHUEM BIUSHHS COIMATEHO-9KOHOMHYECKHUX
MIPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMAIBLHOM Cpebl, OCO3HAaHHWEM TIJI00AJBHOIO XapakTepa
HKOJIOTHUECKUX MPOOJIeM; OpUEHTAIe Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWW AJIS pelleHHs 3a]ad B
o0JacTu OKpYKaroliel Cpeabl, TUIAHWPOBAHUS MOCTYMKOB U OIEHKM UX BO3MOXKHBIX TMOCIEACTBHH IS
OKpY>KaloIleu Cpeibl.

[lenHOCTH HAy4YHOTO MTO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW TMPAKTUKH, TMOHUMAHHEM MAaTeMaTUYeCKOW HayKu Kak cdepbl dYeloBe4YeCcKOn
NEeSTETLHOCTH, JTAOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl PA3BUTHS ITUBUIIU3AINH; OBJIAJICHUEM S3BIKOM



MaTEeMaTHKU U MaTeMaTHU4YeCKOl KyJIbTypoil Kak CpeACTBOM IO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIISATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO IEATENbHOCTh HHANBUIYaIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeTaHpe,I[MCTHBIe PE3YIbTATBl OCBOCHHA IIPOrpaMMBbI yqe6Horo npeamMeTa «Maremartukay
XapaKTCPU3YIOTCA OBJIAACHUECM YHUBCPCAJILHBIMHU HO3ZHABAMET1bHbBIMU deﬁcmeuﬂmu, YHUBEPCAJIbHbIMU

KOMMYHUKAMUBHbIMU Oeﬁcmeuﬂmu, YHUBEPCANbHbIMU PECYIAMUBHBIMU oeticmeusmu.

1)

Vuueepcanvuvie noznasamenvuvie Oelicmeus, obecneuugarom —@Gopmuposanue 6a306bix

KOCHUMUBHBIX NPOYECCO8 00yuanwuxcs (oceoenue Memooo8 NOHAHUS OKPYHCAIOULe20 MUupa, npumeHenue
JI02UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
bazoBbie nornueckue AeCTBUSA:

BBISIBJIATh U XapaKTEpU30BaTh CYILECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHI,
OTHOWICHUHA MEXAY MOHATHAMM; (OPMYIMPOBATH OIpPEACNICHUs] MOHIATUH; YCTaHABIMBAThH
CYIIECTBEHHBbIN NPHU3HAK KIacCU(PUKALMM, OCHOBAHUS A O0OOOLIECHHUS U CPAaBHEHMS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUpPOBaTh U  NpeoOpa3oBbIBATh  CYKACHUSA: YTBEPAUTENIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IMPOTHBOpEUMs B (akTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPKICHUSX; Ipe/ylaraTb KPUTEpUH JUIS BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUU;

JieJIaTh  BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITEJIBHO [IOKa3aTelbCTBA MATEMaTHUYECKUX YTBEPXKACHUH (MpsMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTAlMIO, MPUBOJUTH MpPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

BBIOMpaTh CHOCO0 pemieHus ydyeOHOM 3ahauu (CpaBHHUBATh HECKOJIBKO BAapUAaHTOB pELICHMS,
BbIOMpPATh HanboJee MOIXOA[IIMMI ¢ YIETOM CaMOCTOATENBHO BBIJICICHHBIX KPUTEPUEB).

bazoBrie nccaenoBaTeabCKue ACHCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT TIO3HaHUs; (HOpMYJIHpOBATh
BOTIPOCHI, (DUKCHPYIOIIKE MPOTUBOPEUUE, MPOOJIEMy, YCTAaHABJIMBAaTh HWCKOMOE H JaHHOE,
(bopMHpOBaTh TUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MIPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, WCCIICAOBAHUE 10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOr0 00bEKTa, IBJICHUS, MPOIIECCA, BBISIBIICHHIO 3aBUCHMOCTEH MEXKTY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIHPOBATh OOOOIICHHS W BBIBOABI IO PpE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHNUS, UCCIICJIOBAaHUS, OIICHUBATh JTOCTOBEPHOCTH IMOJYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAaK)Ke BBIIBUIATh MPEIINOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanmeii:

BBIBIIATh AeUUUTH MHPOpPMALUK, JAaHHBIX, HEOOXOAMMBIX JIi OTBETAa HAa BONPOC M JUIA
pelIeHus 3a/1auH;

BbIOMpATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBAThH
Y UHTEPIPETUPOBATh NH(OPMALIHUIO PA3IUYHBIX BUJOB U (DOPM MpeICTaBICHUS;

CTPYKTYpUpPOBaTh HHQOpPMAINIO, MPEACTaBIATh €€ B pa3IMYHBIX (Qopmax, HIUTFOCTPUPOBATH
rpaduyecku;



OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCMEUs, 00ecneuusaion chopmMuposanHoCnb COYUALIbHBIX
HABBIKOB 0OYUAIOUUXCAL.
OOmenue:

BOCHPUHUMATH U (HOPMYIHPOBATH CYXKJICHUS B COOTBETCTBHM C YCIOBUSMHU U LEISAMH OOIICHUS;
SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NHCBMEHHBIX TEKCTAX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATh MIOJIyUYEHHBII pe3yJbTar;

B X0J1¢ 00CYX/IEHUS 33aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIAaeMOM TEMbI, TPOOIEMBI, perIaeMoin
3aJ1a4uM, BBICKA3bIBAaTh MJIEU, HAllEJICHHBIE HA MOUCK PEIIEHUS; CONMOCTAaBIISITh CBOU CYXAECHHUS C
CYXJCHUSIMH JPYTHX YYaCTHHKOB AHAiora, oOHApy>KMBaTh pa3linyhe W CXOJACTBO IMO3UIMIl; B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTaBIATh PE3yJNbTaThl pEUICHUS 3a/ladyd, OJKCIEPUMEHTa, WCCIEeI0OBaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIJICHUS C YYETOM 3a]ad MPE3EHTAUU U OCOOCHHOCTEH
ayIUTOPHH.

CoTpynHUYECTBO:

3)

IIOHUMATb U HUCII0JIB30BaTh NPCUMYIICCTBA KOMaH[[HOf/'I n I/IHI[I/IBI/IIIyaJIBHOﬁ pa6OTI>I IIpu pCICHUA
y4eOHBIX 3ajJay; NPUHUMATh IIeJb COBMECTHOH JEATENFHOCTH, IUIAHWPOBATh OPTaHH3ALUI0
COBMECTHOH palOThl, pacmpelessaTh BUABI PadOT, IOroBapHBATHCS, OOCYKAATh IPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYMIIOBBIX (opMax padoThl (00CykaeHHsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
u I/IHI)IG); BBIIIOJIHATH CBOIO HaCThb pa6OTbI U KOOPpAWMHUPOBATH CBOU II€I>'ICTBH$I C JPpYruMu 4JICHaAMH
KOMaHJbl; OLIEHUBAaTh KAayeCTBO CBOEro BKJIaJa B OOUN MNPOAYKT MO KPUTEPUSIM,
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aUMO/ICHCTBUSL.

Vuueepcanvnvie pecynamuenwle Oeticmgus, obecneuugarom (QOpMUposanue  CMbiCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTaBIISITh IUIAH, aJITOPUTM PELICHHS 3a/1ayd, BEIOUpATh CIOCOO PEIICHUS C YYETOM HMEIOIINXCS
pECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BApUAHTHI PEIICHUH C
y4€TOM HOBOM MH(}OpMaIuu.

CaMOKOHTpOJIb:

BJIaAC€Th HaBBbIKAMU MMO3HABATEIILHON pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[CflCTBPIﬁ n
MBICIUTENBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJsibTaTa pelIeHUsl MaTeMaTH4eCKON 3a/1a4H;

NpeABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3BHUKHYTH ITPU PCIICHUHU 3ala4i, BHOCUTHE KOPPCKTHUBBI
B JIEATENILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBHE pe3yJIbTaTa IeU U YCIOBHSIM, OOBACHATh NPUUYMHBI JOCTHXKEHUS WIN
HEJOCTHKEHUSI PE3yJbTAaTOB JEATEIIbHOCTH, HAXOAUTh OIINOKY, JaBaTh OLEHKY MPHUOOPETEHHOMY
OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne y4eOHOTO Kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHaIN3a» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHUs JIOJDKHO OOECHEeYMBATh JOCTIDKEHHE CIECAYIOMIMX MPEAMETHBIX 00pa3oBaTeIbHBIX
PE3yNbTaTOB:

10 KJIACC



Yuciia 1 BbIYMCICHUSA

OnepupoBarh MOHATHAMH: PAllMOHATIBHOE U JIEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U JIECATUYHAS
Ipo0b, MPOLIEHTHI.

BrimonsaTe apupMeTHyecKre onepanuy ¢ paliMoHaIbHBIMU U JCHCTBUTEIBHBIMU YUCIIAMH.

BoimonusaTe npuOIMKEHHBIE BBIYMCICHUS, UCIOJB3Ysl MpaBUiia OKPYTJICHHS, JelaTb NPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYHCICHUH.

OnepupoBaTh TOHATHUSAMH: CTENEHb C IENbIM TOKas3aTejeM; CcTaHgaptHas Qopma 3amnmcu
JCWCTBUTENFHOTO YHCIIA, KOPEHb HATYpajJbHOW CTENEHH; HCIOJIb30BATH MOAXOAAUIYI0 (OpMY 3amucH
NEHCTBUTENBHBIX YHUCEN ISl pEIICHUS TPAKTUUYECKUX 3a]1a4 U MPE/ICTAaBICHUS JaHHBIX.

OnepupoBarh MOHATHIMH: CHHYC, KOCUHYC M TAHI'€HC MPOU3BOJBHOIO yIja; MCIOJb30BAaTh 3alHCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSMHU: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO; IIeJloe, pallOHAIbHOE,
UppalMOHAIIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YpaBHEHUE;

BoImonHATe 1peoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHUNW M pellaTh TPUTOHOMETPUYECKHE
ypaBHEHHUS.

BoinmonHsATe mpeoOpa3oBaHus LETBIX, PAlMOHAIBHBIX W HPPALUOHANBHBIX BBIPAXKEHUH U pellaTh
OCHOBHBIE THUIIBI LIEJIBIX, PAIIHOHATBHBIX U UPPALMOHATIFHBIX YPABHEHHUI U HEPABEHCTB.

[TpumMeHsTh ypaBHEHHS M HEPABEHCTBA ISl PEIICHUS MAaTEeMaTHYECKUX 3a7ad M 3a7ad U3 Pa3InIHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

MopnenupoBaTh pealbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA M0 YCJIOBHIO 3aJauyd, HCCIEIOBATh IMOCTPOSHHBIE MOJIEIM C HCIIOJIb30BAHMEM arlapara
anreopsl.

DOyHKUUH U rpaguKu

OnepupoBarh MOHATUSAMU: (YHKIHUSA, CHOCOOBI 3amaHusi (YHKIUHU, OONACTh ONpENeIeHUS W
MHO’KECTBO 3HaUeHUN QyHKIUU, rpaduK GYyHKIUH, B3aUMHO 00OpaTHbIE (PYHKIIHH.

OnepupoBarh TOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKUWH, HYIH (YHKIHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky GQyHKIMHA U1 pelIeHns: ypaBHEHUH.

Ctpoutb M 4uTaTh IpapuKu JUHEHHON (PYHKIMM, KBaJApaTUYHON (QYHKIUH, CTENIEHHON (DYHKIMHU C
EJTBIM TTOKa3aTeIIeM.

Hcnonp3oBare rpaduku GyHKOUN JUIsI UCCIIEAOBAHHS TMPOIIECCOB M 3aBUCHMOCTEH TNPH PEIICHUU
3ajja4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HU; BBIpaXaTb (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU.

Hayana maTeMaTH4YeCKOro aHaJIn3a

OmnepupoBaTh MOHATUSMHE: ITOCIIEIOBATEIHLHOCTD, apU(hMETHUECKAs K TEOMETPUYIECKas IIPOTPECCHH.

OmnepupoBaTh NOHATHAMM: OECKOHEUHO YyOBIBarolass TeOMETpUYEcKass MpOorpeccHs, CcyMMma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpecCchy.

3amaBaTh MOCIENOBATEIHPHOCTH PA3IMYHBIME CITOCOOaMHU.

Hcnons30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEH W IPOTPECCHM Ui PELICHHs] pealbHBbIX 3aaad
MPUKIIQJHOTO XapaKTepa.

MHoxecTBa M JTI0OTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIH HA/l MHOXKECTBaMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH aImapaT JJIsi OMCAHUSI PEATBbHBIX MPOIIECCOB U SIBICHUH,
[IPU PELICHUH 33/1a4 U3 JPYTUX YyU4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSMU: ONpeeTIeHNE, TeOpeMa, CIIEACTBUE, 10Ka3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

bazucHebIit yueOHbIM (00pa3oBaTeNIbHBIN) TUTAH HA U3ydeHUe anreOpbl 1 Havan aHanu3a B 10 kimacce
CpeIHEeH IIKOJIBI OTBOIUT 2 YUeOHBIX Yaca B HEJIENI0 B TCUSHHE BCETO rojia 00y4eHus1, Bcero 68 ypokos.
W3 mIKOJIbHOTO KOMITOHEHTa 00pa30BaTEIbHOTO YUPEIKACHUS BBIICIACTCS | yac B HEICIO Ha U3yUCHUE
anreOpbl 1 Havan aHanu3a B 10 kitacce, Takum 00pa3oM, KOJTMYECTBO YaCOB B HEJEIIO YBEIHUEHO /10 3,
3Ha4uT, Bcero 102 ypoka Ilporpamma Oyner peannsoBana 3a 100 yacos.

Ne Hazsanmne Kom-Bo gacon

/1 pasnena

1 HerictButenpHble yncaa. CTeneHp ¢ 15
JNIEUCTBUTEIILHBIM IIOKa3aTeIeM

2 [TokazarenbHast GyHKIHS 11

3 Crenennast pyHKIUSA 15

4
Jlorapudmuueckas QyHKIUS 17

5 Tpuronomerpuueckue GopMyIbI 20

6 TpuronomeTrpuyeckue ypaBHEHUS 16

7 [ToBTOpeHME 4
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