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[NOSICHUTEJIbHAS 3ATTUCKA

YyeOublit Kypc «AnreGpa M Hauana MaTeMaTHuECKOrO aHanu3a» ABJIAECTCA OIAHHM H3 Haubosiee 3HAYMMBIX B
nporpamMme cpeaxero ouiero oGpa3oBaHms, NOCKOJbKY, € O/IHOH CTOPOHBI, OH oGecreyuBaeT HHCTPYMEHTAIbHYIO Gasy ans
M3YYEHHA BCEX ECTECTBEHHO-HayuHbIX KYpcoB, a ¢ ApyroH ctopoHbl, GopMHpyeT JorHyeckoe H abcTpakTHOE MBbILLIEHHE
o0yualouxca Ha ypoBHe, HeoOXOAUMOM A ocBoeHHs HHdiopMaTHKH, 00LIECTBO3HAHMSA, UCTOPHH, CIIOBECHOCTH H APYrUX
AMCUMTIMH, B pamkax nannoro yueGHoro kypca ofyualoliiecs OBafesaloT yHUBEPCATIbHBIM A3bIKOM COBPEMEHHOH HayKH,
KoTOpas GOpPMYJHPYET CBOH AOCTHXEHUA B MaTeMaTHueckoi gopme.

VyeOublit kypc anreGpbl M Hayan MaTeMaTHYECKOrO aHanu3a 3akiajbiBacT OCHOBY UIA YCMEWIHOTO OBJAfeHHA
3aKOHAMH QU3KKH, XHMUH, GHONOrHH, NOHUMAHHA OCHOBHBIX TEHAEHLHH Pa3BUTHA IKOHOMHKH H OOIUECTBEHHOH KH3HH,
NO3BONAET OPUEHTHPOBATHCH B COBPEMEHHBIX LUMPPOBLIX H KOMILIOTEPHBIX TEXHOMOrHAX, YBEPEHHO MCMONL30BATh HUX JUIA
NanbHedwero 06pa3oBaHus W B NOBCENHEBHOI XH3HH. B To ke Bpema oBnajeHue aGCTPAKTHBIMH H JIOTHIECKH CTPOrHMH
KOHCTPYKUMAMH anreGpbl W MaTeMaTHYeCKOro AHANW3a Pa3BUBAET YMEHHE HAXOAMTL 3aKOHOMEPHOCTH, 000CHOBbIBATH
HCTUHHOCTDB, AOKA3bIBATL YTBCPXKIACHHA C NOMOLLLIO HHAYKUHMH W paccyxiarth A€AYKTHBHO, HCrMO/b30BaTh 0606uieHHe H
KOHKPETH3aUMIO, abCTParupoBaHHe W aHanoruio, pOpMHpYeT KPeaTHBHOE H KPHTHYECKOE MBILILTEHHE.

B xone uiyuenus yuebuoro Kypca «Anrebpa W Hauana mMaTeMaTHYECKOro aHaamu3an» ofyyatolrecs noay4aT HOBBI
ONBIT PEMICHWS NPWKNAAWBIX 3a1a4, CAMOCTOATE/NLHONO MOCTPOCHHA MATEMATHYECKHX MOJeNeH peanbHbiX CHTyalnH,
WHTEPNPETAUMHA NONTYYCHHBIX PELICHHH, JHAKOMATCA C MPUMEPaMH MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MMPHPOJE, HAyKe H
HCKYCCTBE, € BBLIIAIOMIUMHCA MATEMAaTHYECKUMH OTKPBITUAMH H HX aBTOpaMH.

Yyebublit kKype 06nanaeT 3HauMTENbHBIM BOCIUTATENLHBIM TIOTEHLIUANIOM, KOTOPbIH peaTu3yeTcs KaK 4epe3 yue6HbI
Marepuan, cnocobeTeyrommit GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS, Tak M Yepe3 creuHduKy y4eGHON eATeNBHOCTH,
Tpebytowedl NMpONOMKMTENbHON KOHLEHTPAUMH BHMMAHWA, CAMOCTOATEIBHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 3a
TIONYYEHHBIH Pe3ynbTaT.

B ocHoBe MeTonmku ofyuenus anreGpe M HauanaM MaTeMaTHYECKOr0 aHANIU3a JEXHT JEATEJBHOCTHBIA MPUHLHI
obyuenus.

B crpyxtype yueGHoro kypca «Anrefpa W Hayana MaTeMaTHYECKOTO aHaNW3a» BbIAENEHbl CIEAYHOLIHE
CONEPXKaTeNbHO-MeTONHYECKHEe NHHUK: «Uucna u Beluucnenusa», «DyHkumMH U rpaduku», «YpaBHEHHS H HEPABEHCTBa»,
«Havyana matemaTHueckoro aHanusa», «MHOXeCTBa M JIOrHka». Bce OCHOBHbIE COAEPXKATENbHO-METOAHYECKHE JHHMH
H3Y4aroTca Ha NMPOTAXEHHH ABYX JIET Oﬁy‘-IEHMﬂ Ha YpOBHE CpEAHETO 061118I‘0 oGpazonauml, €CTECTBEHHO OOMOJIHAA APYr
Ipyra ¥ MOCTENEeHHO HaChILAACh HOBbIMH TeMaMHM W pasfenaMu. JlaHHbld y4eOHBIH Kypc ABNAETCS MHTETPAaTUBHLIM,
NOCKONbKY OﬁbenHHﬁeT B cebe COACPXKaHHE HECKOJIbKHX MATEMaTHYE€CKHX AHCLMIUTHH, TAKHX KaK a.ureﬁpa, TPHTOHOMETPHA,
MaTeMaTHYECKHil aHaNW3, TEOpHs MHOXECTB, MaTeMaTHueckas jormka M Apyrve. Ilo Mepe Toro kak ofydaroliuecs
OBRNAJEBalOT BCE GoJlee MMPOKMM MAaTeMaTHYeCKHM annapaToM, Y HHX MocnenoBaTe/bHo GOPMHUpYETCS W COBEPIICHCTBYETCA
YMEHHE CTPOHTh MAaTEMATHUYECKYIO MOJIENb PEAbHON CHTyalHH, NPUMEHATh 3HAHHA, NOTY4EHHbIE NMPH H3Y4YEHHH yqeOHOro
Kypca, Ul pelleHts CaMOCTOATENBHO CHOPMY/IMPOBAHHOM MATEMAaTHYECKOM 33/1a4H, @ 3aTeM HHTEPNPETHPOBATh CBOH OTBET.

ConepxarenbHO-METOAMYECKas JTMHHA «UKMca H BHIMKCICHHUA» 3aBepluaeT GOPMUPOBAHHE HABBHIKOB WCIIOIB30BAHHA
IefiCTBUTENBHBIX YHCEN, KOTOpoe GbLI0 HAYaTo Ha YpoBHE OCHOBHOro obmero obpasosanusa. Ha ypoBee cpeanero obuiero
0bpazopanua ocoboe BHUMaHHe yjensercs (GOPMHPOBAHHMIO HABBIKOB PALMOHANBHBIX BHIYHCIEHHH, BKIIOYAIOUMX B Ce0f
MCTIONB30BaHKE PasNuuHbLIX (OPM 3aMMCH YKCIA, YMEHHE MNeNaTh NPUKHAIKY, BBLIMONHATh NMPHONMKEHHBIE BBIYHCICHUA,
OLIEHHBATh YHMCIOBble BBIPAXKEHHMA, paboTaThb C MaTeMaTHYECKHMH KOHCTaHTaMH. 3HakoMble 00y4aloMMCS MHOXKECTBA
HATYPalIbHbIX, LEbIX, PAUHOHATBHBIX W AEHCTBUTENBHBIX YHCEN NOMIONHAIOTCA MHOXECTBOM KOMILIEKCHBIX uKcen. B kaiaom
M3 9TMX MHOXECTB PaccMaTpUBAIOTCA CBOMCTBEHHblE €My CreuMuueckHe 3ajayH W ONepauMH: AENeHHE HaLueno,
ONepUpOBaHHE OCTATKAMM HA MHOXECTBE LEJNbIX YHCEN, 0COOble CBOWCTBA PAlMOHANLHBIX W MPPAUMOHANBLHBIX HHCEN,
apu(MeTHuecKHe OMEpalliK, a TAaKKe WIBNEYEHHE KODHA HATYPAIbHOH CTENEHH HA MHOKECTBE KOMILIEKCHBIX 4HCel.
Barozaps noce/0BaTeNbHOMY PaCIIMPEHHIO Kpyra HCMONb3YEMBIX YHCEN H 3HAKOMCTBY C BOIMOXKHOCTAMH HX TIDUMEHEHHSA
1A pellieHHs PasMHbIX 3a1ay GOpMHMPYETCA NPENCTaBJCHHE O EAMHCTBE MATEMATHKH KaK HAyKH W €€ PO B NOCTPOCHUH
Mozie/ief PealibHOro MMpa, LUMPOKO HCMOMB3YIOTCA 0000LEHHE H KOHKPETH3ALKA.

Jluuus «YpaBHEHHS M HEPAaBEHCTBA» PEanu3ycTCA HAa NPOTHKEHHH BCEro 00yueHHA Ha YPOBHE CpPELHEro oduwero
06pa30BaHus, NOCKOJILKY B KaX/0M pasjieine TporpaMMbl NpelyCMOTPEHO PElLEHHE COOTBETCTBYIOLLHX 3anay4. B pesynbrare
obyuarouiecs OBAJCBAOT  pasiHiHBIMH METOAAMH pEILEHHs paLHOHANbHbIX, HPPALMOHAIbHBIX, MOKA3ATE/IbHBIX,
norapuMUYECKUX W TPUrOHOMETPHHECKHX ypaBHEHHH, HEPABEHCTB M CHCTEM, @ TAKXKE 3a]ay, COAEPKALLMX NapaMeTphbl.
[TosyyeHHble yMEHHA LWHMPOKO HMCMOJL3YIOTCA NPH HCCIACAOBAHHH GYHKUMA C MOMOILBIO NPOM3BOAHON, NMPH PELICHHH
NpUKNaJHBIX 337124 W 33Ja4 Ha HaXOKCHHE HaHOOMBIWIMX W HANMEHBIUMX 3HA4eHMH (yHkuMu. [laHHad conepikare/bHaA
MHMA BKUIIOYAET B ce6a Takke (OPMUPOBAHUE YMEHHH BHLINIONHATE pacuEThl N0 GopMynam, npeodpasoBaHks PALHOHAIbHBIX,
UPPALMOHANILHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHMH, a Takke BBIPOXKEHUH, CONEPXKAWMX CTEMEHW W JOrapHpMmbl.
Brarogaps M3yueHuio anreGpauyeckoro MaTephaa NpOMCXOMHT Ja/bHEHIIEe Pa3BUTHE AITOPUTMHUECKOTO H a0CTpaKkTHOrO
MplLieHns  o6yyaloumxcs, (OPMUPYIOTCA HaBbIKH JICAYKTHBHBIX paccyxieHui, paboTbl ¢ CHMBOJILHBIMH bopmanmu,
NpeACTaBJeHAs 3aKOHOMEPHOCTEH W 33BUCHMOCTEH B BMJE PABEHCTB H HEPABEHCT. AnreOpa npeanaraet d(pQGeKTHBHbBIS




MHCTPYMEHTBI JUTA PELlieHHs NPAKTHYECKHX H ECTECTBEHHO-HAYUHbIX 3a1a4, Har/isaHO ACMOHCTPHPYET CBOH BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConeparenbHo-MeToANYecKan THHMA «DYHKUMH M rpadMKH» TECHO MEPENUIETACTCA ¢ APYrUMH NHHHAMHU yue6HOro
Kypca, MOCKONbKY B KAKOM-TO CMbicie 3a7adT [0c/e0BaTeNbHOCTD H3YUEHHA  MaTepuana. H3yuenne cTENeHHOM,
NOKa3aTeNbHOM, TOrapHPMHUECKOH H TPUrOHOMETPHUECKHX PyHKLMH, HX CBOHCTB H rpaduKkoB, Mcronb3opaHue By HKLUHA 114
pelleHns 3a1a4 W3 APYTHX Y4eGHBIX NPEAMETOB U PeatbHOM M3HU TECHO CBA3AHO Kak C MATEMATHUECKHM aHATN30M, TaK 1 C
pelieHHeM ypaBHeHuit u nepasencts. [lpu atom Golnbuioe BHHMaHHE yaenfeTcsA (hopMHpOBAHHIO YMEHHA BbIpAXKaTh
dopMynaMH 3aBHCUMOCTH MEXAY PasiHuHbIMH BENHUHHAMM, HCCE0BATH MONYYCHHBIE (yHKUMUH, CTPOMTE HX rpadHKH.
Marepuan 31oil coaepaTenbHON NHHUM HALENEH HA pasBHUTHE yMeHHH H HaBLIKOB, MO3BOJAIOLIHX BbIpaXaTh 3aBHCHMOCTH
MEXIy BETHMMHAMH B pasnuunoi Qopme: ananuTHueckol, rpaduueckod u ciosecHol. Ero usydeHne crocobeTByeT
PA3BUTHIO ANTOPUTMHUYECKOIO MbILLIEHHS, CHOCOGHOCTH K 0606LUeHHIO U KOHKPETH3AUNH, HCTIONTH30BAHHIO aHanorui.

Conepxarenbhas nuuua «Hauana MaTeMaTHYecKoro aHaiu3a» ro3sojseT CyUECTBEHHO pacilMpHTL Kpyr Kak
MAaTEeMaTHYECKUX, TAK W NPUKNAAMBIX 3ajay4, A0CTYMHBIX 0OyualouWHMes, Tak Kak y HHX MoABNAETCA BO3MOKHOCTH CTPOUTH
rpadHKH CIOXKHBIX DYHKUMH, ONpenensTh MX HaUGONbILIHE H HAUMEHbLUHE 3HAYEHHS, BLIYHCIATE MIOLIAIH duryp u 06bEMBI
TeN, HAXOAMTL CKOPOCTH M YCKOpEHWs npouecco. JlaHHas cofepkare/ibHas JHHUA OTKpbIBAET HOBBI€ BO3MOXKHOCTH
MOCTPOCHHA MaTeMaTHYECKHX MoJeneil peanbHbIX CUTYaluil, 03BONAET HAXOAHTH HAHMy4llee PELICHHE B MPHKIAIHBIX, B
TOM WHCNE COUMANBHO-DKOHOMHMUECKHX, 3ajauaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOro aHaiusa crocobeTByeT
PasBUTHIO aGCTPaKTHOTO, (OPMANBLHO-NOTHYECKOTO H KPEaTWBHOrO MblILLJICHHA, (opMHpOBaHHIO yYMEHHH pacrio3HaBaTh
NPOSBNEHHA 3aKOHOB MAaTeMAaTHKH B Hayke, TexHMKe W HckyccTpe. Ofyuatomuecs y3HaloT O BLIJAIOIIMXCA PE3YNbTaATaX,
TIONYYEHHBIX B XOJI€ PA3BHTUA MAaTEMATHKK KaK Hayku, H 00 X aBTopax.

ConepxaTenbHO-METOANYECKAR JINHHA «MHOXeCTBa M JIOTHKA» BKIOYaeT B cebs eMeHThl TEOPHH MHOXKECTB H
MaTeMaTHYEeCKOH JOTHKH. TeOpeTHKO-MHOXKECTBEHHbIC MPENCTABNEHHs NPOHH3BIBAIOT BECh KYPC LIKOJIbHOW MaTEMaTHKH H
MpeanaraoT Hanbonee yHUBepCanbHbli A3blK, 00BEANHAIOIHI BCe pasacibl MaTeMaTHKH 1 eé npnno;«eﬂuﬁ, OHH CBA3BIBAIOT
pasHble MaTeMaTHyecKue MAMCUMIUIMHBI M MX TMPHIOKEHHs B EIMHOC LEJIOE. MosTOMy BaXHO AaTb BO3MONKHOCTH
06Y4aIOUIEMYCS TOHUMATh TEOPETHKO-MHOXKECTBEHHBIH A3bIK COBPEMEHHOH MAaTEMATHKH H MCMOJIB30BATh €ro 1A BbIpaKEHNA
cBOMX Mbicheil. JIpyrMM BaXKHbIM TPH3HAKOM MATEMaTHKH Kak HayKH C/IEfyeT MpU3HaTh CBOHCTBEHHYIO €#l CTpOrocThb
0GOCHOBaHMM W CNENOBAaHWE ONPENENEHHbIM MpaBMJaM MOCTPOGHHA J0Ka3aTEe/NbCTB. 3HaKOMCTBO C DJIeMEHTaMH
MaTEMATH4YECKOH JOTHKH CrOCOBCTBYET Pa3BUTHIO JOTMYECKOTO MBILWIEHHS OOYHalOWKXCS, MO3BOMACT MM CTPOMTb CBOH
PAcCYXIEHHs Ha OCHOBE JIOTHYECKUX MpPaBH, HOPMUPYET HABBIKH KPHTHHECKOTO MBILICHHA.

B yue6HOM Kypce «Anre6pa M Hauana MaTeMaTA4ECKOro aHaiu3a» MpHCYTCTBYIOT OCHOBBI MATeMaTH4eCKoro
MOJENMPOBAHHA, KOTOPblE MPU3BaHEI CNOCOGCTBOBATH (POPMUPOBAHUIO HABLIKOB MOCTPOCHHA Mozenei peaibHbIX CHTYaLHH,
MCCNIeIOBAHHA 3THX MOJENeH C MOMOUIBIO annapata anrepbl ¥ MaTeMaTHYECKOro aHanu3a, MHTEppeTaUHH MOTY4EHHbIX
pesynbTatoB. Takue 3ajaHHs BIUIETEHbl B Ka[bli U3 Pa3fenos NporpaMMel, [OCKONbKY BECh MaTepuan yueGHOro kypca
IIMPOKO HMCMONB3YeTCA /A PELEHHd NMPUKNAAHBIX 3ajad. Tpu pelleHHH peaibHbIX MPAKTHYECKHX 3ajad obyyaromHecs
Pa3BMBAIOT HAGIONATENBHOCTb, YMEHHE HAXOAHTD 3aKOHOMEPHOCTH, abCTparMpoBaThCA, HCMONb30BATh AHAIOTHIO, 0606wWwaTte
M KOHKPETH3HpOBaTh npobnemy. JleATeNsHOCTb M0 $OpPMHMPOBaHHIO HABBIKOB PELICHHA MPUKIAJAHBIX 3aKad OpraHusyeTcsa B
npoliecce H3y4eHHs Bcex TeM yueGHoro kypea «Anre6pa 1 Hayaa MaTEMaTHYECKOro aHAK3a».

Ha n3yuenue yueGHOro Kypca «Anrebpa u Hauaia MaTeMaTHieckoro ananusa» oTBoaMTCA 272 yaca: B 10 knacce — 136
yacos (4 yaca B Heziemo), B 11 kracce — 136 uacos (4 yaca B HEIEMO).
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COAEPXAHUE OBYYEHUS
10 KJIACC

Yucaa i BbIMHCACHUA

Paunonanbhbie uncna, OGbIKHOBEHHbIE W JeCATHUHbIE APOOH, MPOLEHTH, GECKOHEUYHbIE MEPHOAHYECKHE apodu.
TpuMenenue APoGeit 1 NPOLEHTOB ANA PelieHHa NPHKNAAHBIX 3aaY H3 pasHHbIX OTpacseh 3HaHWA W peanbHON KHIHK,

JleficTBuTeNbHBIC YHcna. PaunoHanbHbie W HppaLHOHANbHbIE uncia. ApHPMeTHUECKHE oniepaliHy ¢ AeHCTBUTENbHBIMH
yncnamu. Monyab neficTBHTENBHOIO UHena U ero cpoitctsa. [pHOIKEHHbIE BHIYHCICHHA, IPABHIIA OKPYIJICHHS, MpUKHIka H
OLIEHKA PE3YNbTaTa BBIYMCACHRIA,

Crenenb ¢ UeNbIM nokasateneM. Bunom Heiotona. Hcnonbiosanue noaxouielt Gpopmbi 3amucy 1eHCTBHTENbHBIX
YHCEN ANA PEWICHHA NPAKTHYECKHX 3a1a4 W NPECTaB/IeHHA AaHHbIX.

ApudMeTHIECKHIt KOPEHb HATYpPaNnbHOIt CTENEHH U ero CBOHCTBA.

CreneHb ¢ paUMOHANbHBIM NoKa3aTeneM U el cBOICTBA, CTeneHb ¢ AeHCTBHTENIbHBIM MOKA3ATE/IEM.

Jlorapudm uucna. Croiictsa norapudma, [lecatiunbie H HaTYpasbHbie 0rapHdMbl.

CHHYC, KOCMHYC, TAHTEHC, KOTAHTEHC YHMCJIOBOrO apryMeHTta. APKCHHYC, apKKOCHHYC H apKTaHreHC YHC/IOBOrO
apryMeHTa.

YpaBHEHHA H HEPaBeHCTBA

TOXIECTBA W TOXNECTBEHHbIE NpeoGpaloBaHus. YpaBHEHHE, KOpeHb ypaBHeHHs. PaBHOCHIbHBIC YPABHEHHA H
YPaBHEHHA-CNENCTBHA. HepaBeHCTBO, pelieHe HepaBeHCTBa.

OCHOBHBIE METOMBI PELICHNA LENbIX H APOGHO-PALMOHATLHBIX YPaBHEHHA M HepaBeHCTB. MHOrodieHbl OT OMIHO¥
nepeMeHHoit. JleneHue MHOroO4eHa Ha MHorouneH ¢ octatkoM. Teopema Besy. MHorousieHbl ¢ LEIBIMH ko3hHUHEHTAMH.
Teopema Buera.

[TpeobGpa3oBaHms YHCTOBBIX BbIpPaXKEHHH, CONEPXKALUHX CTENEHH H KOPHH.

WippaumonanbHele ypasHeHHs, OCHOBHbIE METO/IbI PELLIEHHA HPPALMOHAIBHBIX YPABHEHHH.

TMokasatenbHbie ypaBHeHHs. OCHOBHBIE METO/IbI PELIEHHSA NOKA3ATENbHbIX YPaBHEHHI.

[peobpasoBanue BrIpaXeHHH, COAECPKALUMX JIOrapudMBI.

Jlorapudmuueckue ypaBHeHHA. OCHOBHbIE METOJIb PEIIEHHs OTaPUPMUHECKHX YPABHEHHUH.

OCHOBHBIE  TpUroHOMeTpuueckHe ¢opMynbl. [IpeobpasoBanne TPHIOHOMETPHHYECKHX BoipaxceHHi. Pemenue
TPUrOHOMETPHUYECKHX YPaBHEHHIA.

Peluenne cHCTEM NHHEHHBIX ypaBHeHHH. MaTpHuUa CHCTEMBI IMHEAHBIX YPaBHEHHH. OnpeaenuTesb MaTpHLbI 2X2, €ro
EOMETPHYECKHH CMBICI M CBOJCTBA, BBIMMCICHWE €r0 3HAYEHHA, NMPUMEHEHME ONPEACTHTENA ANA PELICHHA CHCTEMBI
NuHeHHBIX YpaBHCHMH. PeleHWe NpUMKIAHBIX 3aa4 C MOMOIIBIO CHCTEMBI JIMHEHHBIX ypaeHenui#t. Hccnenosanue
NOCTPOEHHOH MOJENH C TIOMOIIBIO MATPHLL M OTIPEAeHTENCH.

TTocTpoeHHEe MaTeMaTHYECKHX MOJeNeH peaibHON CMTYallH C MOMOIIbIO yPaBHEHWH W HEPAaBeHCTB. [IpumeHeHue
ypaBHeHUi H HepaBEHCTB K PElIEHHIO MaTEMaTHYECKHX 3a/1a' 1 3a/1a4 H3 PasiuyHbIX obnacTeii HAyKH H PEaIbHOH XKH3HH.

@OyHKUHH H rpadHKH

Oyukups, cnocobbl 3ananus QyHKUHH. B3anmHo obpathbie QyHkuud. Komnosuums dyskuuid. Ipapuk yHkumuu.
JnemeHTapHbie NpeobpasoBanus rpadrKoB GyHKUHH.

O6aacTh OnpeacieHns U MHOXECTBO 3Hauenuit GyHkunu. Hynu dynkunn. [TpoMexXyTKH 3HAKONOCTOAHCTBA. YETHbIE
u ueuttHsie QyHkuuu. [Nepuoamueckue (yHKUHMH. TIPOMEXYTKM MOHOTOHHOCTH ¢GyHKUMH, MakCHMyMbl W MHHHMYMbI
dyskunn. Haubonbluee 1 HAMMEHBLIEE 3HAYCHHA (YHKUHH Ha POMEXYTKE.

JIuneiinas, KBaapaTHYHasA U ApoOHO-NHMHElHHas dyHKUMH, DJIeMEHTAPHOE HCCNIEA0BAHHE H MIOCTPOSHHE HX rPadHKOB.

CrenenHas QyHKUMA C HATYPAIbHBIM H LIEJIBIM TIOKA3aTENEM. E& ceoiictea u rpaduk. CBoiicTBa H rpagux KopHs n-oii
cTeneHH Kak (yHKLUAH 00paTHOM CTEMEHH ¢ HAaTYPaJIbHBIM MOKA3ATENEM.

IMoka3arenbHas ¥ norapudmudeckas QYHKUHH, UX ceoiictea ¥ rpatduxn. Hcenonbzopanue rpadukos dyHkumil ana
peLieHns ypaBHEHHHA.

TpHroHoMeTpHYECKaa OKPYKHOCTb, ONPENENEHHE TPHTOHOMETPUHECKHX (yHKUHI YHcNOBOTO apryMeHTa.

DyHKUMOHAILHBIE 3aBHCHMOCTH B PEATbHBIX MPOLIECCAX H ABNCHHAX. I'padukn peanbHbiX 3aBUCHMOCTEH.

Hayana MaTeMaTH4€eCKOro aHa/In3a

TToc/1e10BaTENLHOCTH, CIOCO6bI 3aaHMA NOCNE0BATENLHOCTEH, METOA MaTeMATHHECKOR HHLY KUMH. MOHOTOHHBIE H
OrpaHuyeHHbIe N10ce0BaTeNbHOCTH. MCTOpHA BOHHKHOBEHHA MATEMATHECKOTO AHAIHIA KAk aHAH3A 0ECKOHEYHO MAIBIX.

ApudmeTnyeckas M reoMETpHuecKas Nporpecchu. beckoeuho y6biBalowan reomMeTpuueckas nporpeccus. Cymma
GeckoneyHo yObiBaloLIed reoMeTpHIeCcKoil porpecchy. JInneHbii 1 3KCTIOHEHLHANBHBIA pocT. Yucno . PopMyna CloXHbIX
NpOLEHTOB, Mcnob30BanKe NPOTPecCHM 1A PELICHHA PEAIbHLIX 3a/1at IPHIIIAZHOTO XapakTepa.



HenpepbiBibie dyHKUHH W WX cBolicTa. ToukW paspbisa. AcumnroTsl rpapukos dynkuui. CsolicTsa byHKuMHA
HENpepbIBHBIX Ha OTpe3ke. MeTOA HHTEPBANIOB /1A PELICHHSA HEPABEHCTH. [puMeHeHHe CBOHCTB HEMPEPHIBHBIX byHkuui ans
peLIeHHA 3a7a4.

Meppas ¥ BTOpas npou3BoaHbie (yHkuun. Onpenesnenue, reoMeTpHuecKuit U (UIHUECKHA CMBICI MPOM3BOIHOMN.
YpaBHeHHe KacaTeNbHOit K rpad UKy QYHKUHH.

Tponssoanbie neMeHTapHbIX (yHKLMit. ITpon3soaHas cyMMbI, POH3BENCHHA, 4acTHOrO H KOMIIO3HLHH DYHKLMHA.

MHuoxecTBA H NIOTHKA

MHOXECTBO, ONEPaLii HAZL MHOXECTBAMH H MX cBoHcTBa. JlnarpaMmBbt Jinepa—Benna. IlpuMEHEHHE TEOPETHKO-
MHOXECTBEHHOMO ANMapaTa JUIA OMHCAHUSA PEallbHBIX NPOLECCOB M siBNEHHH, MpH pelieHrH 3ajad M3 ApYrux yueOHbIX
TIPEAMETOB.

OnpenencHue, Teopema, CcBOMCTBO MaTemaTHueckoro o0bekra, CIEJCTBHE, J10Ka3aTeNbCTBO, PABHOCHITbHbBIE
YPaBHEHHUA.

11 KJIACC

UYncna H BLIYHCEHHA

Hatypanshbie W uenbie yucna. IpumeHeHne npu3HAKoB A€AUMOCTH LEJbIX HHCE, HanbonbLIHi 00K AenUTENb
(nanee — HOJI) u naumenbiuee obuiee kpathoe (nanee — HOK), octaTkoB no MOAyJo, aropHTMa EBkaxaa And peleHus
3a/1a4 B UEJIbIX YHCNaX.

KomnnekcHble uucna. AnreGpauueckas M TPHTOHOMETpHuecKasa dopMbl  3aTHCH  KOMIUIEKCHOrO  “HMC/a.
ApudMeTHUECKHE ONEPaLK ¢ KOMIUIEKCHBIMH YncaaMi. M3o6paxeHne KOMILIEKCHBIX YMCEN Ha KOOPAHHATHOH MIOCKOCTH.
®opmyna Myaspa. KopHH n-oif CTEMeHM W3 KOMIUIEKCHOTO ucia. [IpHMEHEHHe KOMIUIEKCHBIX HHCE A7 PpeUeHHs
GU3NUECKUX H NTEOMETPHUECKHX 3a1ad.

YpaBHeHHS H HEpaBeHCTBA

CHCTEMA H COBOKYITHOCTb YPaBHCHHl H HEpaBeHCTB. PaBHOCH/ILHBIE CHCTEMbI H CHCTEMBI-CIICCTBHA. PaBHOCHNBHbIE
HEPaBEHCTBA.

Ot6op KopHell TPHrOHOMETPHYECKHX YPaBHEHHH C MOMOLILIO TPUIOHOMETPHYECKOH OKPYKHOCTH. Pewenue
TPMMOHOMETPHYECKHX HEPABEHCTB.

OCHOBHBIE METOIbl PELLIEHUS NOKA3aTENbHBIX H IOTapHMHYECKHX HEPABEHCTB.

OCHOBHBIE METOAbI peleHHA HPPAUHOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METOIbl DEIICHWA CHCTEM H COBOKYMHOCTEH palMOHAIbHbIX, HPPAaLHOHATBHEIX, MoKa3aTeNbHBIX H
J10rapuMHUECKHX ypaBHEHHH.

VpaBHeHHs, HEPABEHCTBA M CHCTEMBI C NapaMeTpamH.

TTpHMEHEHHE YPaBHEHHMH, CUCTEM H HEPABEHCTB K PELICHHIO MATeMaTHHECKHX 3a/1ad H 3ajjay W3 pa3HuHbIX obnacTed
HayKH W PeaibHON XKH3HH, MHTEPMPETALUA NOTYHEHHBIX PE3yJIbTATOB.

@yYHKUHH H rpaduKn

T'paduk koMNO3HUMK QYHKUMH. [eoMeTpHIECKHE 06pa3bl ypaBHEHHH H HEPABEHCTB HA KOOPIHHATHOMH MIOCKOCTH.

TpuroHoMeTpH4eCKHe DYHKIHH, HX CBOHCTEA H rpadHky.

T'pacuueckue METO/IbI PELIEHHS YPAaBHEHHU I 1 HEPABEHCTB. I'paduueckne METOAIbI PELEHHA 3a/1a4 C NapaMeTPaMH.

Hcnons3oBaHue rpadukoB (yHKUMHA I8 HCCENOBAHHA NPOLECCOB M 3aBMCHMOCTeH, KOTOpbIE BO3HHKAIOT [IpH
pelLleHHH 3aia4 U3 APYTHX Y4EOHBIX MPEIMETOB H peanbHOH KH3HH.

Hauana MaTeMaTH4YeCKOro aHaJn3a

[TpHMeHeHHE MPOU3BOJHOH K MCC/IE10BAHHIO dyHKUKI HA MOHOTOHHOCTb M 3KCTPeMyMbl. Haxoxneuune HaubonbLero
1 HaUMeHbLIEro 3HaYeHMH HerpepblBHOM BYHKLIMU Ha OTPE3ke.

[IpumeHeHHe NpOM3BOJAHOH ANA HAXOXACHHA HaHIydLIETo pewieHMs B MPHKIALHBIX 3ajavax, WA ONPENe/CHHA
CKOPOCTH ¥ YCKOPEHHS MpOLECCa, 3a/IaHHOT0 dopmynoit unu rpadukoM.

IMepsoobpa3Had, OCHOBHOC coficTBo mepBooGpasHbix. IlepBoobpasHbie EMEHTAPHBIX ¢ynkuuil. IlpaBuna

HaxX0oKAeHHA NepBooOpasHBIX.
Mnrerpan. [eoMeTpuyeckuii CMbICI MHTErpana. BhluMcneHHe OnpeneadHHOro HHTerpana no Qopmyne Hbiotona-

JlefibHMuA.
IpuMeHeHHe HHTErpana and HaxoxAeHHA omaned nIockux Gpuryp u 06bEMOB reoMeTpHUECKHUX TE.
INpumepbl peweHuH anddepeHUHanbHBIX ypaHeHUH. MaTteMaTH4eCcKoe MOJIENHPOBAHHE PEeallbHBIX MPOLECCOoB ¢

NOMOLLLLIO AU(dEpeHLUAbHbIX YPaBHEHHH.



TUTAHHUPYEMBIE  PE3VJIbTATbl  OCBOEHWSI  YYEBHOIO  KYPCA «AJITEBPA WU HAYAJIA
MATEMATHUECKOTO AHAJIM3A» (YIUIYBJIEHHBIH  YPOBEHb) HA YPOBHE CPEJIHEIO OBLIETO
OBPA3OBAHHWA

JIMMHOCTHBIE PE3YJIbTATDI

1) rpaAaHCKON0 BOCANTAHNAL

cOPMMPOBAHHOCTB PAKAAHCKOH NO3MUMM ofyualolierocs Kak aKTHBHOTO M OTBETCTBEHHOIO tieHa POCCHHCKOTO
o6WeCTBA, NPEACTABNCHHE O MATEMATHYECKHX OCHOBAX (YHKUMOHHPOBAHHA PadIMUHbIX CTPYKTYP, AB/CHWH, MpoLeIyp
PaXAAHCKOTO OOUIECTBA (BLIGOPLI, ONPOCHI W JIPyroe), yMeHwe B3aHMOJCHCTBOBATH C couranbHLIMH HHCTHTYTaMH B
COOTBETCTBHHM € HX QYHKUMAMH U HA3HAUCHHEM,

2) NATPHOTHYECKOI0 BOCIHTAHMA:

cOPMHPOBAHHOCTb POCCHITCKOM TPAXIAKCKOI MAEHTHYHOCTH, YBAXEHUS K MPOLLUTOMY M HACTOALIEMY POCCHHACKOH
MATEMATHKH, UEHHOCTHOE OTHOWICHHE K JIOCTHXEHHAM POCCHICKUX MATEMATHKOB H POCCHHACKOMH MareMaTH4yeCKOH WKOIMbI,
MCTIONB30BAHKE ITHX IOCTIKEHHUIT B IPYTHX HAYKAX, TEXHONOTHAX, Chepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOIO BOCTIHTAHHA:

OCO3HaHHe NYXOBHBIX LEHHOCTEH POCCHiiCKOro Hapoaa, copMHpPOBaHHOCTb HPaBCTBEHHOTO CO3HAHHA, ITHYECKOTO

NOBENIEHHS, CBA3AHHOTO C MPAKTHUECKUM NPHMEHEHHEM JIOCTHKEHHHA HAyKH H JIEATENBHOCTBIO YUEHOrO, 0CO3HAHHE JUYHOrO
BKJIaZla B NOCTPOCHKE yCTOHYHBOTO Oy nyero;

4) 3CTETHYECKOr0 BOCMIHTAHKA:

3CTETHYECKOE OTHOWIEHHE K MHUPY, BKIIOYAA ICTETHKY MAaTeMaTHYECKHX 3aKOHOMEpHOCTeH, 00beKToB, 3anad,
pelenuii, pacCyXAeHHH, BOCNIPHAMYHBOCTb K MaTEMATHYECKMM acMeKTaM pasiiHYHbIX BHAOB HCKYCCTBA,

5) pu3HYECKOro BOCMIUTAHHA:

cOPMUPOBAHHOCTb YMEHHA NPHMEHATh MATEMATHYECKME 3HAHHWA B MHTEPECax 310pOBOro H Gesonacxoro obpasa
XH3HH, OTBETCTBEHHOE OTHOLUEHHE K CBOEMY 3N0POBLIO (310POBOE MHTAHME, COANaHCHPOBAHHBIH PEKIM 3aHATHI H OTAbIXA,

perynsipHas ¢H3H‘ICCKa’I aKTUBHOCTb), ¢|H3W-|CCKOC COBEpLUCHCTBOBAHHE TMpH 3AHATHAX CHOPTHBHO-O3.EIOPOBHTCHBHOFI
ICATCNBHOCTBIO,

6) TPyAOBOro BOCNUTAHHA:

rOTOBHOCTb K TPYAY, OCO3HAHME LEHHOCTH TPYAOMOOHSA, WHTEPEC K PasiHiHBIM chepam mpodeccHOHATBHOH
NeSTENLHOCTH, CBA3aHHBIM C MaTeMaTHKOH M e NPWIOKEHHAMH, YMEHHE COBEpILIATH 0CO3HaHHBIHA BEIOOp Oymyuwiei
npodecCHH M pealM3OBbIBATE COOCTBEHHbIE XXH3HCHHBIC TUIaHbl, IOTOBHOCTb H crnocoGHOCTh K MareMaTH4eCKOMY
06pa3oBaHHI0O M Cam000pas’oBaHHIO Ha MNPOTIKEHHH BCell JKM3HH, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHHH
TMPaKTHYECKHX 33/1a4 MaTeMaTHYeCKOH HanpaB/IeHHOCTH;

7) 3K0I0rH4ecKoro BOCNHTaHUA:

cHOPMHPOBAHHOCTb IKOJIOTHYECKOH KyNbTYpbl, MOHHMAHHE BIHAHWA COLMANbHO-IKOHOMHUYECKUX MPOLIECCOB HA
COCTOSIHHME MPHPOAHOH M COLUMANbLHOR Cpelbl, 0CO3HAHHE r106a7bHOTO XapaKTepa 3KONOrH4eckKHX mpoGneM, OpHeHTauHs Ha
NpUMEHEHHE MaTeMaTHYEeCKHX 3HAHMH IS pellieHua 3ajay B 00/1acTH OKpYkaiowel cpelbl, MIAHKPOBAHME MOCTYNKOB W
OLEHKH UX BO3MOXHBIX MOC/IEACTBHiA 1A OKPYKaIOWIEH CPebl;

8) LeHHOCTH HAY4HOI0 NO3HAHU:

c)OpMUPOBAHHOCTb MHPOBO33PEHHA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA HayKH W OOLLECTBEHHOH
NpaKTHKH, MOHMMaHKE MaTeMaTHIEcKo# HayKkH Kak Cpepbl 4ENOBEHECKOR JEATEILHOCTH, ITaN0B €& pasBHTHA H 3HAUHMOCTH
A4 Pa3BUTHA LUMBHIIM3ALIMH, OBIAJCHHE A3BIKOM MaTeMaTHKH U MAaTeMAaTHUECKOH KyJIbTYPOH KaK CPEACTBOM MO3HAHWA MHpa,
FOTOBHOCTH OCYILIECTBIIATh NPOEKTHYIO U UCCIICN0BATENLCKYIO NIeATebHOCTh HHAMBHAYAIbHO H B Ipynne.

METAIPEAMETHBIE PE3YJIbTATDI

Mo3uaBaTeabHble yHHBepcaabHble ydefHbie 1efiCTBHA

Ba3oBbie Joruyeckue AeicrBus:

BLISBJIATL M XapaKTEpH30BaTh CYLIECTBEHHBIE MPU3HAKH MATCMATHYCCKHX 06bEKTOB, MOHATHH, OTHOLWICHHHA MEMY
nousTHAMH, GOPMY/IHPOBATL ONPEAENIEHHA NOHATHH, yCTaHAaBNHBATD CYLIECTBEHHbIA NPH3HAK KJIACCH(HKALMH, OCHOBAHWA
15 0606LIEeHHA ¥ CPaBHEHHS, KPUTEPHH NPOBOMMOTO aHAIH3A,

BOCTIPHHMMATh, GOPMYIHPOBATL M NPe0OPA3OBLIBATL CYNACHHA: YTBEPAHTE/ILHBIC H OTPHLATE/IbHbIE, SAMHHUHBIE,
YyacTHble W 001LHME, YCJIOBHbIC,

BLISBAATL MaTeMaTHueckye 3aKOHOMEPHOCTH, B3aHMOCBA3H W NPOTHBOpPeUHs B (aKTax, AAHHBIX, HAOMIOASHUAX H
YTBEpKIEHHAX, PEUIAraTh KPUTEPHH /UIA BbIABICHHA 3AKOHOMEPHOCTEH H NpoTHBOpEU Hil;



NeNaTh BHIBOABI C  MCNONB3OBAHMEM 3AKOHOB JOTHKH, JIEAYKTHBHBIX W HHAYKTHBHBIX —yMO3aK/IO4eHHH,
YMO3AKJIIOUEHHIt N0 aHanornn;

NPOBOAHTL CAMOCTOATENBHO OKAIATENLCTBA MATEMATHUECKHX  yTBEPXKICHHH (npsMble M OT MPOTHBHOrO),
BbLICTPAHBATL APIYMEHTALIHIO, IPHBOANTE HPHUMEPLI H KOHTPIpHUMepbl, 060CHOBbIBATH co6CTBEHHbIE CYKAEHHA H BbIBOBI;

BBIGHpaTh cnocol pewenns yueGHolt 3apaun (cpapHHBaTL HECKO/IbKO BAPHAHTOB pELICHHA, BbiGHpaTs Hanbonee
NOAXOAAULATT ¢ YUETOM CAMOCTOATENLHO BbIAENEHHBIX KPHTEPHEB).

Ba3zossie HeeneaosaTenbekne aeficrpusn:

MCNONBIOBATH BONPOCH KAK HCCAEA0BATENbCKHH MHCTPYMEHT r03HaHKs, (hOpMy/IHpPOBaTh BOMPOCHI, brkcHpytolHe
MPOTHBOPEUHe, NpobaeMy, YCTAHABNMBATL HCKOMOE M AaHHOe, (POPMHPOBATH HIOTE3Y, apryMEHTHPOBAaTE CBOKO MOIHILHIO,
MHEHHE;

NPOBOANTbL CAMOCTOATENLHO CIUIAHHPOBAHHBI JKCNEPUMEHT, uccnenoBaHHe Mo YCTaHOBIEHHIO ocobeHHocTEH
MaTeMaTHYECKOTO 00BEKTA, ABNEHNS, NPOLecca, BLIABICHHIO 3aBUCHMOCTel Mex 1y 0GbeKTaMH, ABICHHAMH, MPOLIECCAMH,

CaMOCTOATENLHO POPMYNHPOBaTL 0606LICHHA H BLIBO/LI 10 pe3yJbTaTaM MpoBeaEHHOro HabI0AEHHA, UCCIIEN0BAHKA,
OUEHHBATb JOCTOBEPHOCTh MONYUEHHBIX PE3YNLTATOB, BHIBOAOB U 00061LEHHI]

MPOTHO3MPOBATh BO3MOXHOE Pa3BHTHE NPOLECCA, A TAKKE BbIABHIATh MPEANONOKEHHA O €ro pasBUTHH B HOBBIX
YCIIOBHSAX.

PaGora ¢ nnpopmaumneii:

BLIABNATH AePULMTBI HHPOPMALMH, NTAHHBIX, HeOGXOAMMBIX /U OTBETA Ha BOTIPOC H /1A PELICHHA 3a/aH,

BLIGMPATL HHDOPMALHIO H3 HCTOUHHKOB PA3THUHBIX THIIOB, AHATH3HPOBATh, CHCTEMATH3MPOBATL H HHTEPMPETHPOBATE
MHGOPMALMIO Pa3NIHYHBIX BHAOB H (pOPM NpeacTaBiIeHuUS;

CTPYKTYPHMPOBATh HHPOPMALHIO, NPEACTABATL €& B pasiMuHbIX GopMax, HANIOCTPHPOBATh rpadHyECKH;

OLEHHBATH HAXEXKHOCTb HHHOPMALMHI TI0 CAMOCTOATENLHO CHOPMYNTHPOBAHHBIM KPUTEPHAM.

KommyHHKaTHBHBIE YHHBEpCa/ibHble y4efHbIe aeiicTBHA

OG6wmenne:

BOCTIDHHMMATh MW (OPMYJHPOBATb CYXACHHA B COOTBETCTBHH € YCNIOBHAMH H LETAMH o6eHus, ACHO, TOYHO,
IPaMOTHO BbIPAXaTh CBOK TOUKY 3DEHMS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, NaBaTh MOACHEHHA MO XOLy pelleHus 3a1ayH,
KOMMEHTHPOBaTh NMOJMYYeHHbIH Pe3yJIbTaT;

B Xole oOCYkIeHMs 3aaBaTh BOMPOCHI MO CYUIECTBY 0OCYykAaeMOH TeMbl, npoGaemsl, pewaemMoi 3anayu,
BHICK23bIBATh MIEH, HALENCHHbIE HA MOHMCK PELICHHS, COMOCTABATh CBOM CYKACHHA C CYXKICHHAMH APYTHX y4acTHHKOB
IManora, oOHapyXHBaTh pa3iMiMe M CXOACTBO MO3HUMHA, B KoppexTHO# Qopme (OPMYIHPOBATL PA3HOIIACHA, CBOH
BO3PaXKCHHS,;

NPEeACTABNAT Pe3y/NbTaThl PEIICHHMs 3a1auM, JKCTIEPUMEHTA, HCCNENOBAHMA, TpOEKTa, CaMOCTOATENBHO BbLIOMpaTh
dopMart BHICTYIUIEHHA C y4ETOM 3a/1a4 NPE3CHTALHH H 0coBeHHOCTEH ayAMTOPHH.

PerynaTHBHbIE yHHBEPCATbHbIE Y4eOHbIe 1eHCTBHS

CamoopraHH3aLHs:

COCTABNATh TUIAH, AIFOPHTM PELICHHS 3a1adH, BHIOMpaTh CNocol pElIeHHA C yd4ETOM HMMEIOUIHXCA PECYpeoB H
cOBCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh H KOPPEKTHPOBATL BaPHAHTEI peweHKi ¢ yu&ToM HOBOH HH(bOPMALIMH.

CaMOKOHTPO/Ib, IMOLHOHAILHBIH HHTE/IEKT:

BlaZieTh HaBbIKAMM MO3HABATENbHOH ped/IeKCHH KaK OCO3HAHHA COBCPLIACMBIX HeHCTBHH MW MBICIHTENbHBIX
MPOLECCOB, MX Pe3ynbTaToB, BIAaACTb cnoco6aMH caMONpOBEPKH, CAMOKOHTPONA Npolecca W Ppe3y/lbTaTa peLIeHHA
MareMaTH4YeCcKOH 3a1a4H;

NpeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MpH pelieHHH 3aJa4H, BHOCHTh KOPPEKTHBLL B ICATEILHOCTD Ha
OCHOBE HOBBIX 0OCTOATE/ILCTB, IAHHbIX, HAHACHHBIX o1nGOK, BBIABAEHHBIX TPYAHOCTEH;

OLIEHHBaTh COOTBETCTBHME Pe3y/bTaTa UCHH H YCIOBHAM, OODBACHATE MPUYMHBL JOCTHXEHHUA WIH HEAOCTHXEHHS
pe3y/IbTaToB AEATENbHOCTH, HAXOAHTD ownbky, 1aBaTh OLEHKY NPHOGPETEHHOMY ONBITY.

CoBMecTHas AeATe/IbHOCTD!

[IOHMMATb M MCIIONBL30BATh MPEUMYLIECTBA KOMAHAHOH W WHAUBHAYANbHON paboThl NMpH pelEHUH Y4eOHBIX 3a1au,
NpUHKMATH Lielb COBMECTHOH JIEATENLHOCTH, NNaHHPOBATh OPraHH3ALHIO COBMECTHOH paboThbl, pacnpenensTs BHAbI pabor,
JIoroBapuBarbcs, 00CYXKAaTh NPOLECC H pe3ybTat paboTbl, 06061aTh MHEHHA HECKONIBKHX JIONSH;

y4acTBOBATDb B IPYINOBhIX dopmax pabotsl (06cyxaenus, ooMeH MHEHHH, «KMO3TOBBIE LITYPMBI» H HHBIE), BHINOJIHAT
CBOIO 4aCTh paGoTLl M KOOPAMHHPOBATH CBOH JICHCTBHA C IPYTHMH HICHAMH KOMAHAB!, OLIGHHBAThL KAUeCTBO CBOCTO BKI1aAA B
06uiu# NPOAYKT 110 KPUTEPHAM, CHOPMYIHPOBAHHBIM yHACTHHKAMH B3auUMoJelicTauA,



NPEAMETHBIE PE3YJIbTATbI

K xoHuy o6yuenns B 10 knacce obyualowuiics nojsyuut cieyiolie npeAMEeTHbIE pe3ybTaThbl M0 OTAC/BHEIM TEMaM
pa6oueit nporpaMMbl yueGHoro kypea «AnreGpa W Hauana MaTeMaTHYECKOro aHain3ay:

Yucna 1 BbIMHCICHNAS

cBOGONHO ONEPHPOBATL NOHATHAMM: pauMOHANbHOE uMcIlo, OGeckoHeuHas reprHoLHYECKas Jpo6b, MPOLEHTHI,
MPPAUHOHANBLHOE YHCNIO, MHOXECTBA PAUMOHANBHBIX W IEHCTBUTEIbHBIX YHCEI, MOLY /b NeHCTBUTENLHOrO YHCAa;

NPUMERATH APOGH W NPOLIEHTBI ANIA PEIIeHHS NPUKNAAHBIX 3a/1a4 U3 PAsUYHBIX OTpacael sHaHni 1 peabHON KU3HH;

NPUMEHSTh MPHONMKEHHBIE BLIYMCNICHHS, NPABHNA OKPYIJIEHHSA, MPUKHIKY H OLUEHKY pe3ysibTaTta BBIYHCIICHHH;

cBOGONAHO ONEPUPOBATHL NMOHATHEM: CTENeHb C LeNbIM [oKa3aTeNeM, HCMO/b30BaTh MOAXOMALLYHO (dopmy 3anucu
NCHCTBUTENbHBIX YHCEN AUNNA PEleHNA NMPAKTHYECKKX 3a1ay H NPEACTaBleHHA AaHHbIX;

¢B06GOAHO ONEPUPOBATH NOHATHEM: apH(MeTHUECKHiT KOpeHb HATYPAILHOH CTENeHH;

¢BOGONIHO ONMEPHPOBATH MOHATHEM: CTENEHb C PALHOHANLHEIM M0Ka3aTeNeM,;

¢cBOOOIHO ONEPUPOBATb MOHATUAMMU: lorapudM yucna, AECATHYHbIE U HATypaJibHbIE norapuMBel;

cBOGOZHO ONEPHPOBATH MOHATHAMK: CHHYC, KOCHHYC, TAHTEHC, KOTAHIEHC YHCI0BOrO apryMeHTa,

ONMEPUPOBATL MOHATUAMM: APKCHHYC, APKKOCHHYC W apKTaHIeHC YHCJIOBOro apryMeHTa.

YpaBHEHUS N HEPABEHCTBA:

CBOBONHO ONEPHPOBATbL NOHATHAMH: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHILHBIC YPABHEHHA W ypaBHEHUA-
CNENCTBHS, PABHOCHIIbHBIE HEPABEHCTBA;

MPHUMEHSATh Pa3WYHbIE METOAB! PELICHHS PAaUHMOHANBbHBIX H APOOGHO-paLHOHANBLHBIX ypaBHEHHHA, MPUMEHATE METOL
HWHTEPBAJIOB JUT PEIICHUA HEPAaBEHCTB;

cBOGONHO ONEPUPOBATL MOHATHAMH: MHOTOWIEH OT OAHOH IEPEMEHHOMH, MHOrO4JIEH C UEIBIMH K03 PHLIHEHTAMH,
KOPHH MHOTOUNEHa, MPUMEHATh NEJEHHE MHOTOYJIEHa Ha MHOMOWIEH C OCTaTKOM, TeopeMy besy u TeopeMy Buera wns
peIlEHHs 3a0ay;

cBOGOIHO ONEPUPOBATHL MOHATUAMH: CUCTEMA JIMHEIHBIX YPaBHEHWH, MAaTPHLA, ONIPEAEHTEb MaTPHLIbI 2 x 2 uero
reOMETPUUECKHIl CMBIC/, MCMONL30BaTh CBOMCTBA Ompemenutens 2 % 2 JUis BbIYMCIEHHA €ro 3Ha4eHHA, NpUMEHATh
OTPENENUTENH AN PELUIEHHA CHCTEMBI JIMHEHHBIX ypaBHEHHil, MOLENNPOBATL PEabHbIE CHTyallH C MOMOILBIO CHCTEMBI
NWHEMHLIX YpaBHEHWH, WcclnenoBaTh TMOCTPOCHHBIE MOIENH C MOMOLIBIO MaTpHil H onpeaenuTenei, HHTEPNpETHPOBaTEL
MONY4EHHBIA pe3yNbTaT,

MCTIONb30BaTh CBOHCTBA AeHCTBHI ¢ KOPHAMMU JUIsl NPeobpasoBaHus BhIPAKEHHI;

BHITIONIHATE NMPE0GPa3OBaHUs YUCIIOBBIX BBIPOXKEHHH, CONEPHAIUMX CTENEHH C PALHOHANBHBIM [10KA3ATENCM,

MCTIONb30BaTh CBOMCTBA T0rapudMOB /U1 NPeoGpa3oBaHus JOrapHpMULECKHX BLIPOXKEHHI;

cBOGOJHO ONEPUPOBATL NOHATHAMH: MPPALHOHANLHBIE, OKA3aTebHbIE H norapH¢MHUUECKHE YPABHEHHS, HAXOAHTb HUX
pEeLIEHHA C MOMOLIBIO PABHOCK/IBHBIX MEPEXON0B WM OCYLIECTBAAA POBEPKY KOPHeli;

NPHMEHATH OCHOBHbIE TPHIOHOMETpHUECKHE GOpMYbl And npeo6pa3oBaHHs TPHrOHOMETPHYECKHX BbIPAXKESHHH;

cBOBOIHO ONMEpHpPOBATH MOHATHEM: TPHIOHOMETPHYECKOE YPABHEHHE, MPHMEHATL HeoOxoanMble GopMynbl AnA
peLEHHs: OCHOBHBIX TUIIOB TPHTOHOMETPHYECKHX YPaBHEHHIT;

MOJIEJIUPOBATh pealibHble CHTYaLUH Ha A3bIKe anre6pbl, COCTABNATH BLIPAXKEHHS, yPAaBHEHNA, HEPABEHCTBA MO YC/IOBHIO
3a/1auM, UCCNENO0BaTh MOCTPOEHHBIE MOJIEJIH C HCIIOJIb30BAHHEM annapara anreOpsl.

DYHKUHH H FPAQHKH:

¢BoGOAHO OMepHpoBaTh MOHATHAMH! dyHkums, cnocobbl 3aiaHus (QYHKUMH, B3aMMHO oOpatHbie (YHKUHH,
KoMno3uuus GyHKLUMHA, rpaduk GYHKUMH, BHINOTHATD 3/IEMEHTAPHBIC npeo6pazoBaHua rpadMKoB (yHKLHI;

cBOGOJIHO OMEpHpPOBaTh MOHATHAMH: OONACTb OMPEAENCHUA M MHOMECTBO 3HaueHUH QYHKUMH, HYNH QYHKUMH,
NPOMEXYTKH 3HaKONOCTOAHCTBA;

cBOGOAHO OMEpUpOBATH MOHATHAMH: YETHBIE W He4&THblE (QYHKUMH, NEPHOAMYECKHE (PYHKUMHM, TNPOMEKYTKH
MOHOTOHHOCTH (PYHKLMH, MAKCUMYMbl H MHHHMYyMEI dyHKuMH, HanGoMbllee M HAMMEHbLUCE 3HAYCHHE QYHKUMH HA
MPOMEXYTKE;

¢8060AHO ONEpHPOBATH NOHATHAMH: CTCNCHHAA yHKUMA C HATYPANbHBIM W LIENLIM TOKA3aTeNeM, FPAQHK CTENCHHOH
GyHKUMM C HATYpalbHBIM H LE/bIM MOKA3ATC/IEM, rpaduK KOpHA n-ofi cTeneHH kak QyHkuuu oOpaTHOH cTeneHu ¢
HaTypaJbHBIM [10Ka3aTENEM,;

ONEpPUPOBaTL MNOHATHAMK: JIMHEHHAA, KBAaApaTHYHAd W Apo6HO-nMHelHAs (PYHKUMY, BbIMOJIHATL SNCMCHTApHOS
UCC/IEJOBAHHUE M NIOCTPOEHHE UX rPadHKoB;

cBOGOAHO ONEpUpOBaTL MNOHATHAMM: MOKalaTenbHas W sorapudmuueckas (yHKuMM, MX CBOWCTBA H rpaHKH,
MCMOMBL30BATL UX FPaduKy IS peleHus ypaBHeHHH;



cBOGOAHO ONEPHPOBATH TOHATHAMM: TPUFOHOMETPHUECKA OKPYKHOCTh, OMpE/ieNeHHe  TPUTOHOMETPHHECKHX
QYHKUHIT YHCNOBONO APryMeHTa;

HCTIONB30BATH IPaduKH QyHKUMI AN HeenenoBaHHs npolieccos H 3aBUCHMOCTEH MpH pellieHHH 3a1a4 U3 ApYrux
yueGHBIX PEAMETOB 1 PEANLHOI KHIHH, BHIPAXATH (hOPMYnami 3aBUCHMOCTH MEXLY BETHTHHAMM,

Havana MaTeMaTHUCCKOIO AHANNIA:

cBOGONNO ONEPUPOBATH NOHATHAMM: ApH(METHUECKAA W reoMeTpHUEcKas Mporpecchs, GeckoHewHO yObiBaroLLAn
PEOMETPHYECKAS MPOTPECCHs, AMHeltHbIil W KCNOHEHUMANbHBIH pocT, GOpMYIa CAIOXKHBIX MPOLIEHTOB, MMETH npeacTaBieHHe
0 KOHCTaHTe,

HCTIONB30BATh NPOrPECCHU JUIA PEIICHNA PeanbHbIX 3aj1a4 NPHKIaAHOTo XapakTepa,

cBOGOAHO ONEPHPOBATL NMOHATHAMM: TOC/E0BATENBHOCTb, CMIOCODLI 3a/aHHA [10C/1eI0BATENLHOCTEH, MOHOTOHHBIE H
OTPAHHYEHHBIE MOCENOBATENBHOCTH, NOHMMATL OCHOBbI 3aPOXKICHUS MAaTeMaTHYECKOro aHain3a Kak aHanu3a GECKOHEYHO
ManbIX;

cBOGOAHO ONEPHPOBATL NOHATHAMH: HENpPePbIBHbIC (YHKLMH, TOUKH pa3pbiBa rpaduka yHKLUHH, ACHMITTOTBI rpaduka
Gynxumm;

¢B0GOIHO ONepHpOBaTh NOHATHEM: (YHKLHA, HENPEPbIBHAA HA OTPE3KE, MPUMEHATH cBOHCTBA HerpephIBHbIX QYHKLUHH
LUIA PEIICHHA 3a/1ay;

cBOGOAHO ONEPHPOBATh NOHATHAMM: TIEPBAsA U BTOPas MPOH3BOAHLIC PYHKIIMH, KacaTeIbHaA K rpaduky QyHKUHH,

BBIYHCNATL MPOU3BOMHLIE CYMMBI, NPOM3BENEHHSA, YaCTHOTO W KOMMO3HLMH ABYX dyHKUMH, 3HATH MPOH3BOAHBIC
3NEMEHTAPHBIX QYHKLHI,

UCTIONB30BATL TEOMETPHYECKUH M PH3MUECKHIT CMBIC MPOM3BOAHON ANA PELUEHHA 3a/1al.

MHuoxecTBa u noTHKA:

cB06GOAHO ONEPHPOBATH MOHATHAMM: MHOXECTBO, OMEPALMH Hal MHOXKECTBAMH,

HCTIONB30BATL TEOPETHKO-MHOXKECTBEHHBIA annapar 1A OMMCaHUA peaibHbIX MPOLECCOB H ABJNEHHH, MPH peLICHUH
3a/1a4 M3 APYTHX Y4eOHbIX NPEAMETOB;

cBOGONHO ONEpMpOBATL NOHATHAMH: ONMpENENEHHe, TEOpeMa, YPaBHEHHE-C/C/CTBHE, CBOJCTBO MaTeMaTHYECKOro
o0BeKTa, 10Ka3aTeNbCTBO, PABHOCHIIBHBIE YPaBHEHHA H HEPABEHCTBA.

K koHwy o6yuenns B 11 kacce ofyualouuica NOTyHHT CEAYIOLIHE PEAMETHBIE PE3YBTATHI 110 OTHeNbHBIM TEMaM
paboueit nmporpamMmsl yueGHOro Kypea «AnreGpa 1 Hauajla MaTeMaTH4eCcKOro aHaM3an.

Yucna H BbIYHCIIEHHA!

cBOGOIHO OMNEpHPOBATh MOHATHAMH: HAaTypalbHOE M LEJIOE HYHCIO, MHOXECTBA HAaTYpPQIbHBIX H LEMbIX YHCEN,
MCTONb30BaTh npu3Hakh aenumoctd uenbix uucen, HOJl u HOK HaTypaslbHbIX HHCEN JUiA pelueHns 3aay, MPUMEHATD
anroput™ EBknnna;

cBOGO/IHO ONEPHPOBATh NIOHATHEM OCTATKA 110 MOMYJII0, 3aNUChIBATH HATYPAIILHLIE HHCIA B Pa3NUYHbIX MO3ULHOHHBIX
CHCTEMaX CYHC/IEHHA;

cBOGOAHO OMEpHPOBATh MOHATHAMH: KOMIUICKCHOE HHMCIO H MHOMECTBO KOMIUIEKCHBIX 4HMCElNl, MPEeACTABNAT
KOMILIEKCHBIE YHCa B anreGpandeckoll M TPUIOHOMETPHUCCKOH dopMe, BHINONHATL apH(pMETHUECKHE ONEPALMH C HUMH H
u306paxaTh Ha KOOPAMHATHOH MI0CKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOGOHO ONepHPOBaTh MOHATHAMHU: HPPALMOHANbHBIE, NOKA3ATE/ILHBIC 1 norapuMHYECKHE HEPABEHCTBA, HAXOAHTD
HX PELICHHS C MIOMOLBIO PABHOCHIBHBIX NEPEXOL0B;

OCyLIECTBAATh OTGOP KOPHEH NpH pelieHHHn TPHrOHOMETPHYECKOTO YPaBHEHHUS;

CBOGOJHO ONEpHpOBATh TIOHATHEM TPUTOHOMETPHHECKOE HEpaBEHCTBO, MPHMEHATL HeoOxoaumsie Qopmyibl s
peleHHs OCHOBHBIX THIOB TPUTOHOMETPHYECKHX HEPABEHCTE;

cBOGOIHO ONEPUPOBATh MOHATHAMH: CHCTEMA H COBOKYMHOCTE ypaBHEHHii M HEPABEHCTB, PABHOCH/IbHbIC CHCTEMbI U
CHUCTEMbI-C/ICACTBHA, HAXOAWTh PEICHNA CHCTEMbI H COBOKYMHOCTEH PalMOHANLHBIX, HPPALHOHANLHBIX, MOKA3ATENbHLIX H
norapu@MHYEcKHX ypaBHEHHH 1 HEPABEHCTE;

pewarh pauHoHabHbIE, HPPALMOHAILHbIC, MoKa3aTeJlbHbIE, 10rapH(PMHUECKHE H TPHTOHOMETPHUECKHE YPABHCHUA H
HePaBEHCTBA, COAEPHALUME MOJY/IU U NapaMETPhI;

NpUMEHATH rpadyyeckue METOABI 1A PeLICHHA ypaBHEHHii H HEPABEHCTB, A TAKKE 3a1at © NapameTpamu;

MOJICIMPOBATh pealbHble CHTyauHH Ha A3BIKE anreGpbl, COCTABNATH BHIPAKCHMSA, YPABHCHHA, HEDABEHCTBA M HMX
CHCTEMBI 110 YCJIOBYIO 3a/1a4H, HCC/IEZIOBATh MOCTPOGHHRIE MOZIENH C HCTIO/IL3OBAHHEM annapata anre0pbl, HHTEpPNPETHPOBATL
NONy4YEHHBIA pe3ybTar,

Dynxunm 4 rpadukn:

CTPOMTH FPAadUKH KOMMOZHUMH (yHKLMIA C NOMOULLIO 3/IEMCHTAPHOTO HCC/ICAOBAHNA W CBOHCTB KOMMO3HUHMH ABYX
byHKkun;



CTPOHTH NeOMeTpHvecKie 06pasbl ypanHeiit i HepanetcTs Ha KOOPAHHATHOI MIOCKOCTH;

¢cBOGOANO ONEPHPOBATH NOHATHAMM: TPAHKH TPHTOHOMETPHUECKHX (yHKLIHH;

APUMEHATH GYHKLMI ANS MONEAHPOBANNHA W HCCNENOBAHHA PeabHBIX MPOLIECCOB.

Hauana MATEMATHHECKOTO ANANN3A!

HCNONB30BATL NPOMIBOANYIO ANA MCCNENOBAHHA (YHKUNH HA MOHOTOHHOCTb H SKCTPEMYMBI;

HAXOAMTL HANGONbIICE W HANMEHbILIEE 3HAYEHNS YHKLIMH HENPEPLIBHOR HA OTPE3KE;

MCMONBIOBATL NPOMIBOAHYIO JUIA HAXOMIGHMA HAWIYULIEro PEWIEHHA B MPUKIAJHBIX, B TOM 4HC/Ie COLMATLHO-
3KOHOMHUECKHX, 3AN1A4AX, /N1 ONPEAEACHHA CKOPOCTH | YCKOPEHHA NPOLLECCa, 3a/aHHOTO (hopMysoi WK rpadHKoM;

cBOGOAHO ONEpUpOBaTh NOHATHAMM: nepBooOpa3nas, onpefenEéHHbIi MHTerpan, HaxoaHTh nepsoobpasHbie
ANEMEHTAPHBLIX GYHKUMH W BBIUMCAATS HHTerpan no Gopmyne HbloTona-JleHbHKLa;

HAXOAMTD MNOLWAAH NAOCKKX GHIYp 1 06BbEMBI TEN € NOMOLLLIO HHTErpana,

MMETb TNPEACTABNCHWE O MATEMaTHYECKOM MOIENHPOBAHHM HA MPHMEPE COCTaBIEHHA audepeHuHA bHBIX
YPaBHEHMIA;

pewarh NPUKNaAHbIE 3a]a4H, B TOM YHCIE COLHABHO-IKOHOMUYECKOTO H (pH3MYECKOrO XapaKTepa, cpeAcTBaMH
MaTCMaTH4YCCKOr0 aHaJIu3a.
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PEOMETPHYECKHX TEN

[TprMeps! penterni nuddepeHnanbHbIX ypaBHeHHH
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TPHTOHOMETPHYECKHX (PYHKLIHH.
TpHrOHOMETPHYECKHE HEpaBEeHCTBA"

OCHOBHBIE METO/IbI PEIICHHS NMOKa3aTeNbHbIX
HEPABCHCTB

OcHOBHBIC Zo._,o,nz PCIICHHUS [TOKA3aTeNbHBIX
HEPaBeHCTB
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HEpAaBEHCTB
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HEpaBeHCTB
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HEPAaBEHCTB
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I'padwyecke METOIbI PelICHHs NOKA3aTe/IbHbIX
HEPaBEHCTB

I'paduyeckme METOABI peLICHHS TorapHPMHUUECKHX
yYpaBHECHHH’

I'paduyeckre METOABI pelIeHUs TorapHPMUUECKHX
HEpaBeHCTB

['padmyeckre METOIBI PEIICHUS JIOTaPHPMUYECKHX
HEPaBEHCTB
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 IOKasaTelbHbIC U norapupMHIECKHE HEpaBeHCTBa"

KoMmmnekcHble 9ucia. Anrebpandeckas |
TpHTOHOMETpHYecKas (OpMBI 3aIACH KOMILIEKCHOTO
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OCTaTKH 110 MOAYIIO _

N306pakeHHe KOMILTEKCHBIX YHCEN Ha KOOpIHHATHOH
MIOCKOCTH

dopmyna Myaspa. Kopau n-oii crenexu u3
KOMIJIEKCHOT'O YHCNa

®opmymna Myaspa. Kopuu n-oit crenens us3
KOMIUIEKCHOTO YHCIIa

[IpuMeHeRHe KOMIUIEKCHBIX YHCeN JUIS PEIeHHS
bHU3MYECKMX ¥ TEOMETPHYECKHX 3a/1a4

KoHTponbhas pabora: "KoMnnexkcHsle yucia"
HarypanbHbie 1 uensie yucna

mmggmﬂn H ﬂ@.:mho dﬂo.:&

— = = — 1 -

ﬂ—ﬁwﬂs@momxa %Nwzmﬂow bﬂEZOOHE :ahmﬁn qucen

[IpuMeHeHNe NPH3HAKOB NETUMOCTH LENBIX YHCEN ,
[IpuMeHeHre IPU3HAKOB IETHMOCTH LENBIX YHCEN:
HO u HOK

nﬁﬂzomnmﬂm %Ewmmznow NNEOO.—.E LEIBbIX YHCEIT:

HOJ m HOK |
S S )
nﬁﬂzommﬁa _HH:\GENHON hthZOOE OEJBIX YHCEIL:

OCTaTKH 110 MOAYJIIO 7

TIpuMeHeHHe PA3HAKOB JCTMMOCTH :a:v_x qHCeN:

nﬁ—mgomnmso IIPH3HAKOB ho.nmzoog LIEJIBIX YHCEIL:
QJIropuT™M EBximpga uid peiieHus 3a4a4 B LEIBIX
YyHCcIax

e - -

_Aomduo?m&_ _ummoam ._ﬂoov:m LENBIX Yucen” 1

CucTeMa ¥ COBOKYIIHOCTh YPaBHEHHH. wwwmoombwmzm ,
CHCTEMBI M CHCTEMBI-C/IE/ICTBHA _

CucreMa H COBOKYITHOCTb YPaBHEHHH.  PaBHOCHITBHBIE
CHCTEMBI M CHCTEMBI-CJIEICTBUA

OCHOBHBIE METO/Ib] PELICHHS CUCTEM H COBOKYIHOCTEH
paLMOHANBLHBIX YPABHEHHUM



96
97
98
99

100

101

102

103

104

105

106

107
108

109

OCHOBHBIC METOABI PEHICHHA CHCTEM M COBOKYIHOCTE#H

HPPalMOHANLHBIX YPABHCHUM

OCHOBHBIC METO/IbI PCHICHUA CHCTEM U oowozvﬁmoo.ﬁoﬂ—

TIOKa3aTeNbHBIX YPaBHEHUIH

OCHOBHBIE METOJIBI PEIICHHS CHCTEM M COBOKYITHOCTEH |

MOKA3aTeNbHBIX YPaBHCHUH

OcHOBHBIE METO/IBI PELICHHS CHCTEM H COBOKYMHOCTEH

NorapH(pMHEYECKUX YPaBHERHI

OCHOBHBIE METOZIBI PEIIEHHS CHCTEM H nomo@:monao: _

NOTapAGMHEYECKUX YPaBHEHHH

[IprMeHeHHe CHCTEM K PELIEHHIO MAaTEMATHYECKHX
3a/1a4 H 337124 M3 Pa3JIMYHbIX 06IacTel HayKH U
peaNbHON KU3HH, HHTEPIPEeTalns NOMY4eHHbIX
Pe3yJIbTaToB

Ecmznmommo CHCTEM K REamEo MaTeMaTHYECKUX
3aj1ay M 3aj1ay U3 Pa3IHYHbIX 00JacTel Hayku U
peanbHOM XKU3HH, HHTEPIPETALUs NOJTyYEHHBIX
pe3yJIbTaToB

[Ipumenenue movmwamoew K vaEamEo
MaTeMaTH4YEeCKHX 3a1a4 H 3a/1a4 U3 Pa3IHuHbIX
obnacTeil HAyKy U pealbHOH XH3HH, HHTEPIpETalusl
IOJIy4EHHBIX PE3y/IbTATOB

KonTposnpHas pabora: "CHCTEMBI E::ommavmzx
HppalMOHATbHBIX II0Ka3aTe/IbHbIX 1
norapuMHYECKHX ypaBHeHHH"
PaupoHanbHble ypaBHEHHA C :mvaQGsz: ‘
PanuonanbHEIe HEPaBEeHCTBA C NTapaMeTpaMu
PaupoHanbHbIe CHCTEMBI € TapaMeTPaMu

UppaumoHanpHble ypaBHEHHS, HEPaBEHCTBA C
napaMeTpaMH

WppauuoHanbHble CHCTEMBI ¢ NapaMeTpamMu

|



110
BTt
112

113

114

115
116

117

121

122

123

124

125

126

[Toxa3saTrenbHbIE YPABHCHHUS, HEPABEHCTBA C
napameTpaMu

[ToxasaTenbHbIE CHCTEMBI ¢ TApaMeTpaMK
JlorapupMHIECKHE YPaBHCHHS, HEPAaBEHCTBA C
nmapaMeTpamu

JlorapudMudeckue CHCTeMbI C napaMmeTpamMH
TpuroHoMeTpAYECKHE YPaBHEHHS C IapaMeTpaMu

HﬁﬁOIGngﬁonﬁﬂn HEpaBCHCTBA C MapaMEeTpaMH

TpUroHOMETpHIECKHE CHCTEMBI C NTApaMETPaMH

[ocTpocHue H HccneNOBaHUE MATEMATHIECKHX
MojieNel peabHBIX CHTYalHii C TOMOIIBIO YPaBHEHHH
C TIapamMeTpaMHu

[NocTpoeHue H HCeNeNoBaHKUE MaTEMAaTHYECKHX
MoJeNeil pealbHbIX CHTYalMH ¢ MOMOMIBIO CHCTEM
YPaBHEHHH ¢ apaMeTpaMH

[TocTpoeHue U UCCIeIOBaHHE MATEMATHYECKHX
MoJieliell peabHBIX CHUTyalui ¢ MOMOIIBIO CHCTEM
YPaBHEHHI ¢ IapaMeTpaMH

KonTpombHas pabora: __wmhm..E c ummngmz.s

INosTOpeH#He, 0000ImeH e, CHCTEMaTH3allkA 3HaHH:
._u€mwmom§

IToBTOpeHue, 06obImenue, omn._,mzﬂﬁmnsm 3HAHUA:

S—

|
f,
|
7
|
AV

[ToBTOpEHHE, omomEnmsa CHCTEMAaTH3alHs 3HaHWH:

CALl

"YpaBHeHHSL. CucTemsl ypaBHEHHHA™

..<ﬁwwmom§

IToBTOpEHHE, omomEamso CHCTEMAaTH3alHsl 3HAHHH:
_.Eavmwomﬁmm - ‘
IloBTOpEH#E, omomEaER oxoamzﬁﬁm:xn 3HaHUH:
"HepagseHcTBa"

IToBTOpeHue, 0600LIEHHE, CUCTEMATH3ALIHA 3HaHMIi:
"HepaBencrna"




[TosTopenne, 06obIIeRNe, cHcTEMaTH3aluA IHAHUN: _

W Net "[poussoaHas n e& npumenenme”
128 [TosTOpenne, omomEo__:m, cucTeMaTH3alus 3HaHHi: |
"TIpoussoanas u €& npuMeHenne”
129 [MorTopenwe, 0606menne, cucTeMaTH3aliug 3HaHHH: i
"TIpou3BoHas U €€ npuMeHeHue"
130 .Sow._d_uomsou 06061menne, CHCTEMATH3AIMA 3HAHHU: |
"Murerpan u ero npumenenue”
131 [ToBTOperume, 0606mEeHNe, n:oeozs.ﬁmp:n 3HAHUH: I
- "Oyaxoum"
132 [ToBTOpenme, 0600meHue, n:o._dzm_iww_m‘i Inanuit: 1
~ "OyHkumn"
133 [ToBTOpEHME, omomEmmsﬁ nsﬁdz&sumMﬁ\ummmsm” 1
| ..Adﬁm:::._ - I | —
134 Urorosas zomavm:wmﬁvmmoem‘ - 1 1
135 " Virorosas zoz,_dowvwg‘vmmoam - Lx B : 1 .\ 1 ] 1 {
136 m—ow,_,ovnmsn, o.mo.mﬁm.:.wM oao.mm{xm.._“mumn:m 3HaHHH 1

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 136 10 0




L1=AS%09S%102[qns; /1qni/3oeied/ni npa‘ uorida[[09-[00yas//:dny
LAHdALHHA

ULID I9DdADHd M 190dADAd AIFHIIMALYHOEVdI0 A1990d DU

d u hugedg Y10

11-01 edoaury Krendarlew sMNI9hHINETH]]

BI'ALUhA BI'Y MI'VAdALYIN IUMDIhUTOLIN

«QUHSIMg00d] [» 08.L0913LBYEL]» OELIMQ0 JOHdOHOUTINY
‘(DVII-VHV.ILHAG» dLHI UMUMO9ILRIIER] OI9LO0HHIELILIELO
HOHHORUHEdIO 0 041039 “J'g 0JONOILOIO] | HouImierad

rou “JA'g g0dsro[ [ “ V7 UUI0g0dUNOY © 'Y ABLEdIJA /o0BIN || ‘OUHIRAQO
QOHHAIQALLIA ‘BEHIEHE OJONOShHLENALEW BIRhEH H BAQAIINY "ENULBWALBIA
«oUHATIOE0d] [» 0ELO9IRLBIEL» OELOMQO JOHAOHOMIINY

‘«DVdI-VHY.LHAG» dLH UINO9IraLRIEL] O19100HHIELILIELO

HWOHHOhHMHERA.I0 0 08102MQQ “H'g 0I0NI9LorOo] | Honmierad

Yol ¢“JA'g SOMBIO] | V' UMIog0dUWOH “ 'V AELedd[N /008IN ()] ‘QUHIRAQO

QOHHAIQALLIA ‘BEMIBHE OJONOOhHIBWALEW BIEhBH H BAQAIINY "eXHLENALRIA «

VIUHAhA BI'Y I9II'VAdALVIA AIFH9AhA AMH9CALVEEI0
VOOANMOdl OJOHYIIALVHOEVdI0
AUHARALIDAGI0 AONDAhUTOLAN-OHIThA




11 KJIACC

Ne HanmeHoBaHne pa3fesioB H TeM |
- nporpamMMEL 7 Beero . KourpoJbHbIe
paboTnl
|
7 |
—— i SR
1 HccnenoBanue GpyHKIH#H ¢ TOMOLIBIO | 2 1
:ﬁoxuwonmﬁm 7
2 IlepBooGpa3Hasi u :E,m%ms _ 12 1
3 I'paduxn ,_.c:_,omozmgmnmo_ﬁx @EEE: , 14 1
| TparonoMeIPIHCCKAE AEpERERGIHA | .
, WppalsoHabHble, OKa3aTelbHbIE 1 | ” | |
| |
ol Jorapu)MHICCKHE HEPABEHCTBA , W
- - KommuiekcHble uncia ] 10 | 1
6 Harypanbhble ¥ nenbie yucna w0 1
CucTeMbl pallHOHANIBHBIX, :%mb:omm:vmv? _
7 I0Ka3aTeNbHBIX H JIOrapHHMHUYECKHX _ 12 1
B S R
8 - 3azaun ¢ napaMeTpaMH f 16 1
d — -2 i S - - o C
9 [ToBTOpeHHe, 06001meHHE, osﬁnzﬂmwm::m | 16 5

~ 3HaHMH B o
OmEmm RO.E\EmO,EwO £>Oow I10 dvo_;wasgﬂ 136

| Koan4ecTBO 4aCOB

IpakTHYecKHe
paboTsi

JIeKTPOHHBIE
(madposie)
obpazoBaTejbHbIE

pecypesi



TEMATHYECKOE [IJIAHUPOBAHHE
10 KJIACC

Ne
n/n

JlorapupmMudecKue ypaBHEHHS

~ VippanponanbHbie ypaBHEHHS

Henpepbirbie QpyHKUHH. IIpon3BoaHas

HaumenoBaHme pas/iesioB 1 TeM
nporpamMmsl

MHoXecTBO NeHCTBHTENLHBIX YHCEI.
Mnorounensl. PaunoHansHble ypaBHEHHS U
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHHU#H
@ynknuu u rpaduku. CrenenHas GyHKuHUs ¢
LeIbIM [TOKa3aTeNneM

ApudmMeTHuecKuit KOpeHb N-0H CTENEHH.

IMoka3arenpHas GyHkuus. [loxazarensHbie
ypaBHEHHS

Jlorapudmugeckas GyHKIus.

TpHroHOMETpHYECKHE BEIPKEHHS U
ypaBHEHHS

IlocnenoBaTeIbHOCTH H NNPOrPECCHHA

——— T

IToBTopeHHe, 0606LIEH e, CHCTEMATH3alHS
3HaHUH

OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Konu4yecTBo 4acoB

Bcero Kourponsubie  IIpakTHaeckne
paboTsl paGoTsi
24 | 1
|
12 1
15 1
10 ﬁ 1
S % - . . B
18 % 1
2 1
10 1
20 1
5 m 2
136 10 0

whmao==rrm

(madpossie)
o0pa3zoBaTebHbIE

pecypesl



W

NMOYPOUYHOE NINIAHUPOBAHME

10 KJIACC .
Koau4ecTBo 4acos J/IeKTPOHHDIE
o Tersypesn " Kout IIpaKkTHYeCKHE Hara il
n/n " Beero poabHbie | LIp Wlydenns  oGpaloBaTeibHbIe
, paboThl paboTsi pecypest
MHO0X€eCTBO, ONepaluy Hall z:oﬁooammzm H HX [ ‘_
CBOHCTBA | ,, L ‘ )
b:&ﬁmzzz wﬁovm.wgmm N . ﬁ ,,,, 1 T ﬂ :l -
[pumeHeHne aaowogzo-z:oxmooemﬂw:_%u - \\_ B ,

anmapara JUisi pelieHus 3aia4 , i ! -

| Sl o L - -

PanpoHanbHbIE YHCTIA. Omwﬁmowmmmzo U
4 JecSTHYHbIE ApoOH, MPOLEHTHI, OECKOHEYHbIE W 1 ,
NIEpHOINIECKHE IPOOH. | | " - |

PanuoHanbHEBIE YHCIIA. Omgﬁommmmzo " ﬁ m

JIeCSTHIHBIE IPOGH, IPOLIEHTHL, OECKOHEYHbIE 1
EPHOMYECKHE ] mpobuw I I B o |
ITpumenerue npobeii U NPOLEHTOB EE pelieHus , i | ,
& NPHKIAJHBIX 32134 - N B I R — .
7 ‘ I[IpumeneHHe npobelt 1 :ﬁo:amaom ULt onommn , . ,
NpUIUIaHBIX 3amad - "rl“\ i b ] . |
8 JleiicTBUTENIBHBIE YHCIIA. wm:_\_ommhwmzm 7} ” 1 _
MppalMOHATBHBIEC THC/IA B i Lﬁ- L B , ‘ - )
9 ApudmeTHYECKHE ONEpalkH C hmmoam_\_eaaw:wns: | :
4HCIIAMH | ‘ | , . . -
10 Mouyb hmmoewsagv:o_.o YHCIIa v €70 CBOHCTBA 1 | B ‘ | B ]

11 Ipu6nuxEHHBIE BHIYUCIIEHHS, TPaBHIA OKpYTJICHHS, | 1 - ]



12

13

14

15

16

17

18

19

20
21
22
23

24

25

NPUKAZKA W OLIEHKA Pe3y/bTaTa BhIMHCIICHUH
OCHOBHBIE METO/IbI PEIICHUS LieNbIX H APOOHO-
PAMOHANBHBIX YPaBHEHHUI U HEPaBEHCTB
OCHOBHBIE METO/IbI PEIEHHS LENBIX ¥ APOOHO-
PAlMOHANBHBIX YPaBHEHHI U HEPAaBEHCTB
OCHOBHBIE METO/IBI PELIEHHS IeNBIX ¥ JPOOHO-
PALMORANBHbBIX YPABHEHHUIH H HEPABEHCTB
MHOrO4NEeHB! OT OJHOH NEPEMEHHOM. hmanms@
MHOTO4JIEHa Ha MHOTOWIEH C 0CTaTKOM. Teopema
Bezy

MHorowieHsl ¢ UEIBIMH xoweemnsamamzi
Teopema Buera

Hvoaom—mo CHCTEM hEEOE uﬁumwmmmﬂﬁ

—u@EOEO GEOH@Z JIMHEHAHBIX uﬁum.mmmm::

Marpuiia cuCTeMb! JIHHEHHEIX yPaBHEHHH.
Omnpe/euTeNb MATPHIIBI 2X2, er0 TeOMETPHYECKHH
|CMBICI ¥ CBOJHCTBA; BHIHCIIEHHAE CI0 3HAYCHHS

OmnpenenuTes MATPHIBL 2X2, €T0 _,mozaaﬁioomxm
CMEICI ¥ CBOFCTBA; BEIMHCIICHHE €T0 3HaYCHHA

:@EQEOMEG oInpencMTeN] 1A peieHns CHCTCMBI
Eoﬁﬂ—ubn %ﬁﬂmﬂnmﬂﬁ _

Hvoamm.&m NpHKJIaTHBIX 3aJa4 ¢ MOMOIIbIO CHCTEMBI
EQNEEN Sum:wmnmsﬂ |

Pemenue NpUKIafHbIX 3a71a4 € :oZoEEo CHCTEMBI
JNUHEHAHBIX ypaBHEHHH & A
KontposbHas pabora: ..wm:=omm:w=w~o Suwm:mmﬁ "
HepaBeHCcTBa. CHCTEMBI JIMHEHHBIX ypaBHEHUH"

®ynkups, cnocods! 3aanua GyHkuun. Bsanmuo




26

27

28

29

30

31

38

39

o6patabie Gynkumn. Kommosuims GyHKimit
'padux Gynxumun. DnemMeHTapHbie npeodpasoBaHus
rpadpukoB GyHKIMH

OG6nacTh ONMPENENCHUA W MHOXECTBO 3HAUCHHH

dyaxuwn. Hyma oyrakouu. [TpoMexyTKu 3HaK 1
NOCTOSTHCTBA

Yérable 1 HeuéTHBIe QyHKIMHU. [leproanyeckue
¢yrkupH. [TpOMEXYTKH MOHOTOHHOCTH GyHKUHH

MaxkcuMyMmBbl B MUEAMYMBI QyHKumH. Haubonbinee
¥ HaWMeHblIee 3HaUeHNE QYHKIMH Ha IIPOMEXYTKE

Jlunelinas, KBafpaTH4yHas H ApOOHO-IHHEHHAs |
GyHKIMH | _

DneMeHTapHOE UCCNIENIOBAaHHE M IOCTPOCHHE ” 1
rpaduKoB 3THX QYHKIMHA

DneMeHTapHOe HCCIIEN0BAHHE U nonduommsm , . W
rpaduKOB 3THX Gynxumi ﬂ |

gin.: i — -

Crenessn n _HOHFE —.—O_nmwmﬂohog WEEOZ mwmo._.omm

anunE. C IeJIbIM [I0Ka3aTEeNEM. mEEz mzoao:m _ _

CrenenHas GyHKIHS C HATYPAIBHBIM H LEJIBIM | ;

nokasareneM. E€ cBoicTBa H rpaduk W !

KonTponpHas pabora: "CTenenHas byHKIH. Eé 7 i i
cBO#CTBa H rpadHK" - % - -

Apudmerryeckuii KOpeHb mmdem:w:ox CTENMEHH U 1
ero omcmoawm - N
>v=ezm§noo§= _Svomv :mggmmom CTENEHU U H,l 1
€ro CBOMCTBA - ,
[peobpa3zoBaHus a:o:omzx uwﬁ&mo:&: , 1
co/iepKalIuX CTENCHH H KOPHH




40

4]

42

45

46

47

48

49

50

31

52

EOHm.wm.HOho_S

N@ﬁﬁﬂ&Oﬂng %Upwmmmw:\—

Ipeo6GpasoBanusi YHCIOBBIX BHIPAXKCHHIA,
COIepXalnuX CTENEHN U KOPHH

ITpeo6pa3oBaHKs YUCIOBBIX BHIPAXKEHHUI,
COIEPIKAIIMX CTENCHH H KOPHH
WppanmonanbHblie ypaBHeHHA. OCHOBHBIE METO/IbI
PEIICHHA MPPALMOHANBHBIX YpaBHEHHH
VppanuoHanbHble ypaBHeHHS. OCHOBHbIE METOMIBI
 PeLICHHs HPPAHOHATBHBIX YpaBHEHHH

VppanuoHanbHble ypaBHEHHs. OCHOBHbIC Zoeonz
pelleH s HPPAllHOHANBHBIX YPaBHEHHH

PaBHOCHJIBHBIE IIEPEXO/IBI B PEIICHAH
MppallMOHATBHBIX YpaBHEeHH

PaBHOCHIIBHEIE IIEPEXO/BI B PELICHHH
HppanMOHAIbHBIX YPABHCHAH

PaBHOCHIIBHBIE IEPEXOEI B PELIEHHH
HppalHOHATIBHBIX ypaBHEHH

PaBHOCHIBHEIE IEPEXOAL! B pEeII€HHH

CpoiicTBa H rpagHK KOpHs N-0i CTENIEHH KaK
dyHKIEH 0OpATHOH CTENEHH C HATYPabHBM

EOHNwNHQbOZ o % i

CaoiicTBa U rpauK xovmm n-oi { CTETeHH KaK
dyHKIKK 0OpaTHOH CTeNEHH ¢ HATypATbHbIM

KonTpospHas vmmo.nm ..Owosoewm U %m@:x movmm

" n-oji creneny. VppalHoHalbHbIe YpaBHEHHA"

Crenesp ¢ pallHOHANbHBIM [10Ka3aTeIIeM H ed
CBOHCTBA

ey PR A —



70
n

)

76
77

78

83

norapudMbl

Jlorapudmudeckas GYHKIs, e& cBoHCTBA U rpaduK

Jlorapudmmrgeckas GyHKIWS, €& CBOHCTBA U rpaduk |

Wcnonb3osanue rpaduka QpyHKIME 1jis peleHHs
YpaBHCHHH

Hcnons3oBanune rpaduka QyHKIMH JUIS pEICHHs
YpaBHEHHH

Jlorapudmudeckue ypaBHeHHS. OCHOBHBIC METO/IbI
PEIeHHs! IOrapiMUIECKHX YPABHEHHH

Jlorapudmmaeckue ypaBHeHHA. OCHOBHBIC METO/IbI
PelCHHs Orapu(MHUYECKUX yPaBHEHHH

Jlorapumudeckue ypaBHeHHs. OCHOBHBIE zmaoE.H
pelnerys JOrapuMHIECKUX YPaBHEHHH
PaBHOCHIIbHEIE TIEPEXOIbI B PEIICHHH

norapuMUYECKAX ypaBHEHHH

PaBHOCHIIBHBIE TIEPEXO/IBI B RE@EN

Nom.%oﬁ.mmm ummoB .Soggezﬁmnzmm
PyHKuHs. ho_,mﬁzezuannwso wwmmmom:m

ONI%O KOCHHYC, TAHI'€HC B KOTAHI'E€HC YHCJIOBOI'O

| mﬁgnmﬂﬁ

CHHyC, KOCHHYC, TAHICHC H KOTAHTEHC 4HCIIOBOTO
apryMeHTa e
ApKCcHHYC, mvESo:mwo H muﬁmm_,omo HCNIOBOTO
aprymeHra

ApKCHHYC, apDKKOCHHYC H m@ﬁmm_.amo YMCIIOBOTO
apryMeHrTa



84

85

86
87
88
89
90
91
92
93
94
95
9
=
=
99

100

101

102

103

Pelnenne TPHTOHOMETPHYECKHX YPaBHEHHH

PelneHue TPHIOHOMETPHYECKHX YPaBHEHHH

PelerHe TPUrOHOMETPHUECKHX YPABHEHHH

TpHroHOMETPHYECKas OKPYXKHOCTD, ONlpe/ie/icHHe
TPUTOHOMETPUYECKHUX QYHKUHIE YHCIIOBOIO
aprymeHra

TpuroroMeTpHYecKas OKpY»KHOCTb, ONpeJieliecHHe
TPUTOHOMETPHYECKUX PYHKIMIH YHCIIOBOTO
aprymMeHTa

OCHOBHBIE TPHIOHOMETPHYECKHE POPMYIIBL

OCHOBHBIE TPHIOHOMETPHYECKHE HOPMYJIE]

OcCHOBHBIE TPHTOHOMETPHUECKHE ¢dopMynsl

OCHOBHBIE TPHIOHOMETpHYECKHE GOPMYJIbI

IIpeo6pasoBanKe TPHTOHOMETPHIECKHX BHIPAKCHHI

IIpeobpa3oBaHye TPHTOHOMETPHUECKHIX BHIPKCHHH ﬁ

I[Ipeo6pa3oBaHHE TPUIOHOMETPHYECKHX BEIpAXXECHHUH |

IIpeo6pa3oBaHHe TPUTOHOMETPHIECKHX BBIp2XXCHHH |

PemmeHye TPHTOHOMETPHYECKHX YPaBHCHHH

PelneHHe TPHTOHOMETPHYECKHX YPaBHEHUH

Pemenne TPUrOHOMETPHYECKHX ypaBHEHUH

|

PerneHue TPUrOHOMETPHIECKUX ypaBHeHHH

KonTponbHas paboTa: "TpHroHOMETpHIECKHE
BBIP@XKEHHA M TPHTOHOMETPHCCKHE wvm.mmmwﬁ,__\

TToce0BaTeNbHOCTH, CIIOCO0B! 3a1aHus
nocnenoBaTenbHocTel. Metox MaTeMaTH4YeCcKon

HHIYKIHH
MOHOTOHHBIE ¥ OrpaHHYCHHBIE

|

| )

1 o

L
|

»—-!n—-
o
|
{
\

1
|
|

-

4
|

‘b—‘|—l

1
|

|

— ==

[
\
[
|
|

|
|

& —

4
|
|

p— i p—
|
|

|

|
.

\

|

l



MOCIEAOBATCIIBHOCTH. Soﬁoﬁzm aHaln3a

6GECKOHEYHO MaTbIX
104 ApupMeTHYECKas TPOrpeccus | 1
105 . T'eomeTpryecKas POrpeccHs | 1
106 " BecKOHeuHO yOBIBatOmas reoMeTpHyecKas , 1

MPOTPecCHst

1 — w

Cymma GeckoHe HO v.mv:w&oEom _,nozndu:aooxo:

107 1
~ mporpeccmm | N |
108 JlunelHbI B SKCIOHEHIMABHBIH 32 Uncno e. | N |H| R
~ @opMmyna COXKHBIX IPOLIEHTOB .
109 JInHeHHBI B uﬁo:omomnsmhvmvi‘ ﬁona Yuenoe. | 1
®opmyJia CIIOXKHBIX IPOLEHTOB N - -
110 | Eonourwowﬁm&wmmooxs st _ummoﬂsm ” 1
peaNbHBIX 3a/ad MPHKJIAHOIO XapakTepa I s -
1 _M ] Noﬁdoﬁmmmﬁmmww l..donamhowmanﬁmooam 7} | 1 _ 1
- TporpeccuH” I A R S [ ~
:wH ‘\ HenpepbIBHBIC evﬁEEs M MX CBOHCTBA B “-f 1 L ]
113 Touka pa3spbiBa. b@ae?aﬂw&:xcm eﬁ:E:s \%.‘1~ o - -
114 CaoficTBa yHKIMIi HeIPEPbIBHEIX HA OTpeske | 1 | I R |
115  Coofictea ymuwi HempepsBREIX Haotpeske 1. | -
_mw!\r;w\ﬁﬂon WHTEpBAIOB JUIA pelleHus Hepagewcrs 1. | .
. :q\\{ Zﬁommgﬂuwmhowhcﬁ pelleHHs HEPABEHCTB # 1 I ]
118 Meron mHTepBanoB A pemichis Hepaserers 1 )
119 TpuMeHeHHe CBOICTB HeNpephIBHBIX QYHKIUH 11 ” {
- peuiesus 3a1ad S R
12 O| N [IpumeHeHue CBOMCTB ma:umvzwmzx evﬁxE\E aJ1s | 1

peliesus 3a1ay




121

122

123

124
125
126
127

128
129

130
131

132

133

134
135
136

OBIIEE HAO.E\ENOAWO FPOOw do EwOﬂwESZm _

KOMIIO3UIIHH (QyHKIIHMi

Hroropas KOHTpOJIbHAA pabota

IlepBas u BTOpast NPOU3BOAHBIE QYHKIHH

OnpeneneHne, FeOMETPHYCCKUH CMBICI
MPOU3BOTHOM

Onpenencaue, QU3HYSCKUH CMBICI TPOH3BOAHOM
YpaBHCHHE KacaTe/IbHOM K rpaQuKy QyHKUHH
VpaBHEHHE KacaTeNbHOM K rpaduky ew:EE:‘
TIponssoambIe uuoﬁ:amvmzx Gynxumii )

IIpOH3BOJHBIC IEMEHTAPHBIX PyHKIHH

[Ipon3BoaHas CyMMBI, IPOH3BEICHHS, YACTHOTO H
KOMTIO3HIH $yHKumH

[Tpow3BOaHAS CYMMBI, =voswwohom§ 4aCTHOTO U
KOMIIO3HIMH QYHKITHI

:@Oﬁwwo.ﬂmmm CYMMBI, :ﬁoswwohoﬂﬂm YaCTHOTO H

KorTponsras pabora: ..nwoswwo,n:mm

[loBTOperHe, 06001IEHHE, CHCTEMATH3ALMS 3HAHHH: |
_J\ﬁmwmom:m |

IToBTOpEHHE, omomEam:o o:oqmzmﬁ:um:ﬁ 3HAHHUH:

..ewEhEE - Jf

Hrorosas zo:.:uobmmmh pabora

T S (-

IloBTopeHHe, 06061IeH e, CHCTEMATH3ALIHA 3HAHHH |




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["ru-ru"],"usedOnDeviceOCR":false}



