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1. Uenn ocBOEHNS AUCLUMINHBI

Llenb kypca: 03HakOMUTb CTYLEHTOB C YAC/EHHbIMW METOAAMU PELEHNS NPUKNaaHbIX 3a4a4 ra3oBo
OMHAMKKKW, AByxdbasHoi ounbTpaumnm, TenroMacconepeHoca npu Te4eHn MHOrodoasHblX CMeceli ¢
ha3oBbIMY Nepexonamm 1 T.4., CBOASIWMXCS K MHOTOMEPHbIM YPaBHEHMSIM 3NIMNTUYECKOrO,
napabonnyeckoro niam runepbonnyeckoro Tuna; N3y4mTb NPUHLMMNbI MOCTPOEHNS NTEPALMOHHBIX
anropuTMOB PELIEHNS HENUHENHbIX CUCTEM an-rebpanyeckmx ypaBHEHWUA N NUHENRHbIX CUCTEM
ypaBHEHWIA C pa3peXeHHbIMU MaTpuLamm.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.8 MpodgheccnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammebl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcsa Ha 4 Kypce, 8 ceMecTp.

JducumnnmHa oTHOCKTCS K NpodpecCcruoHanbHOMy Luky gucunnnuH. basupyercs Ha 3HaHusX,
NOny4yeHHbIX B pamkax gucumnnuH "Marematnyecknin aHanus", "dundpgpepeHumanbHble ypaBHeHns",
"YpaBHeHUs Mmatematmyeckom pmankun”, "YncneHHblie Metoabl". 3HaHWUS, NONYYEHHbIE B pe3ynbTare
OCBOEHUS OMCLMMNANHBI, HE0OXO0ANMbI MPU NMOArOTOBKE KBANMGUKALMOHHbBIX paboT, a Takxe B

Oyayuwen Hay4HOl 1 NPaKkTUYeCcKon OesaTeNbHOCTM BbiMyCKHMKOB.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komneteHumu npuobpetaemMon KOMMNEeTeHL MU
MK-10 CNOCOBHOCTb NPUMEHSITb B NPOCPECCUOHANbHOM OesATEeIbHOCTU
COBPEMEHHbIe A3blkK NPOrpaMMMpPoBaHmMs 1 A3blki 6a3 OaHHbIX,
(npodpbeccmoHanbHble 616
KOMMETEHLINN) ornepaunoHHble CUCTEMbI, 9N1EeKTPOHHbIE OMBNNOTEKN U NakeThbl
nporpamMM, ceTeBble TEXHONOrnn
MK-4 CNOCOBHOCTb B COCTaBE HAy4YHO-MCCNEenoBaTENbCKOro 1
(npodhbeccmoHanbHble NPON3BOLACTBEHHOIO KONNEKTUBA pelaTth 3a4a4m
KOMMeTeHuunn) npogpeccnoHanbHO OeATeNbHOCTU
MK-5 CMOCOBHOCTb KPUTUYECKN MEPEOCMbICINBATDL HAKOMNEHHbI
(NMpodpeccmoHanbHble OMbIT, U3MEHSTb NPU HEOHXOAMMOCTM BUI M XapakTep CBOel
KOMMNeTeHuunm) NpogoeccnoHanbHoOm 0eaTeNnbHOCTH
CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
MK-8 nocnencTBnAX CBOEn NpogoeccrnoHanbHoO 0eaTenbHOCTU C
4eToM nanbHbIX, M NOHaNbHbIX N 3TUYECKUX
(npodheccunoHanbHble yHeToM collina 6 , pocheccionHa oTnHec
KOMNETEHLIN) MO3MLIMIMCNOCOOHOCTL KPUTMHECKM NEpeoCcMbiCnBaTh
HaKOMNEHHbI OMbIT, UBMEHSATb NPU HEOOXOAMMOCTM BUL 1
XapakTep CBOei NpogoeccmoHanbHoOn neaTenbHOCTH

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. NONXEeH 3HaTb:

OCHOBHbIE NOMIOXEHUS MaTeMatnyeckon onsmnkm
2. IONXEH yMeTb:
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CTPOUTb PA3HOCTHbIE CXEMbI N CXEMbl METO4A KOHEYHbIX 3/IEMEHTOB /151 PELWEHUS OOHO- U
MHOIOMEPHbIX YPaBHEHWUI Pas3nn4HOro Tmna;
3. OONXEeH BnageTb:

HaBblKaMW NMPUMEHEHUA NTEPALUMOHHbBIX METOLOOB ON14 PEEeHNA CUCTEM anre6pa|/|l-|eCK|/|x ypaBHeHvu7|
C pa3peXeHHbIM MaTpuuamin;

npoBOONTb aHaNN3 Pa3HOCTHbLIX CXeM

4. CTpyKTypa 1 cogepxaHue AUCLUNIUHBI MOAYNs
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckuu nnaH gUcCUUNAUHbI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Paspen
Henens MX TPYAOEeMKOCTb Tekywime coopmbl
N 'DMI(\:IIL:JV,:J,I-;;V;HH/ CeMecTPcemectpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(wmecmeJ1a60parop|-u>|e
. 3aHATUSA paborbl

Tema 1.

MaTtematnyeckoe JoMallHee
1.|MmogenvposaHue 8 1-2 0 0 8 3apaHve

don3nyeckmnx npoueccos

-,E.el/lh::?(p)zéTM3auMﬂ NMCbMeHHas
2-|o6nacty HEnpPepbIBHOrO 8 3-4 0 0 8 pabota

N3MEHEHNS apryMeHToB

Tema 3. KOHTpOnbHas
3.|[KoHcepBaTtumBHblE 1 8 5-6 0 0 8 paboTta

HekoHcepBaTtueHble PC

Tema 4. YucneHHble

MeTodbl peweHns JomallHee
4.|uHTerpo - 8 7-8 0 0 8 3afaHue

AngopepeHumnanb-Hbix

ypaBHEHWI

Tema 5. MeToqbl NMCbMeHHas
5.|pelweHnst MHOroMepHbIX 8 9-10 0 0 6 paboTta

ypaBHEeHWI

7 SAEKTPOHHBH
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Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Henensa MX TOYA0EeMKOCTb Tekywue oopMbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATNA pa601b|
KOHTpOnbHas

Tema 6. BapraunoHHble
6'MeTO,EI.bI 8 11-12 0 0 6 To4yka

Tema 7. MeTon, JomaulHee
7.[KOHEYHbIX 3N1EMEHTOB 8 13-14 0 0 6 3agaHue

(MK9)

Tema 8. [IByxgpasHas
8 dounbTpauma B nnacrte 8 15-17 0 0 4 Kc&)lgggganaﬂ

"|(BbITECHEHUE HEPTN P

BOOOM)

Tema . Toroesas 8 0 0 0 3K3aMeH
" |dopma KoHTpOnNA

NToro 0 0 54

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. MaTemaTuyeckoe moaenuposaHme ousnyeckux npoLeccos
naboparopHas pabora (8 4aca(oB)):

O6wme aTanbl NOCTPOEHUS MAaTEMaTNYECKON MOLENN 1 ee YACNEHHOW peanu3auunn (Bbibop Moaenm
peanbHOro ou-3M4EeCcKoro NpoLiecca 1 OCHOBHbIX Ero NapameTpoB, MaTeMa-TM4eckoe onmcaHme
noeanu3mpoBaHHOro npoLecca, KOHKPeTU3auns 1 3aMblkaHne MateMaTMyeckoin Mmoaenu,
MOCTPOEHNE Pa3HOCTHOW CXEMbI, BbIDOP METoLA ee pPeLleHWsl, anropuTMM3aLmst 1 CocTaBneHmne
nporpamMmbl, 0Tnamka 1 TeCTUpPOBaHne, aHann3 peaynbTaToB PacyeToB)

Tema 2. [luckpetnsaumsa ob6nactm HenpepbiBHOrO U3MEHEHUS1 apryMeHTOB
naboparopHas pabora (8 yaca(oB)):

LOunckpetusauns obnactn HenpPepPbIBHOrO N3MEHEHUSI apryMEHTOB, PaBHOMEPHbIE U HEPaBHOMEPHbIE
CeTKN, CETOYHbIE CPYHKUMK, annpokcuMauns ougodbepeHLumnanbHblX U MHTerpanbHbIX ONepaTtopos,
norpewHoCcTb annpokcumaunn. NMpuMepsl NOCTPOEHNS Pa3HOCTHBLIX annpPOoKCUMaLMiA CTauNOHAPHbIX
N HeCTaUMOHapPHbIX AMdddepeHLManbHbIX ypaBHEHU Napabonnyeckoro Tmna ¢ HeNMMHERHbIMM
cBoMcTBaMun. SBHble 1 HesBHble PC

Tema 3. KoHcepBaTUBHbIE N HEKOHCepBaTMBHble PC

naboparopHas pabora (8 yaca(oB)):

M3oTepmmyeckme 1 Hem3oTepMmnyeckne 3afadn ¢ noaBMXHbIMY rpaHnLamMn B ra3oBOi AMHAMUKE.
lMocTaHoBka 3a-Oay B Oneposbix 1 JlarpaHxeBbix koopanHaTax. [1ocTpoeHne KOHCepBaTUBHbIX
CXEM MHTErpo-nHTepnonaLMOHHbIM METOAOM M METOOOM CyMMATOPHbIX TOXAECTB Ha NpUMeEpe aTnX
3ajay. AHanm3 NoCTPOEHHbIX cxeM. [pumepbl HapylweHnsa koHcepsaTusHocTn PC. MpuHumnbl
MOCTPOEHNSA NONHOCTbIO KOHCEPBATUBHbIX PA3HOCTHbBIX CXEM

Tema 4. YucneHHble meToabl peLleHUst MHTerpo - audpdpepeHumnanb-HbiX ypaBHeHUN
naboparopHasi paborta (8 yaca(oB)):

ANNpPOKCUMLMNS NCKOMbIX CPYHKUMIA U S4pa, BXOASWMX B NOAbIHTErPa/ibHOE BbipaXeHNe Ha npumepe
pelWweHns 3aa4n 0 pacnpeneneHun naeneHns B nnacte. Cxema pelweHns HeNMMHENHOro ypaBHeEHNS

Nbe30MnpoBOAHOCTU. PacyeT ruapoarHaMmnyeckmx XxapakTepucTuK XMAKOCTHOMO NOTOKA B HEGOTSHON
CKBaXWMHE C y4eTOM B3aMMOCBSA3M C NNacToM

Tema 5. MeToabl peLleHUs MHOFOMEepPHbIX YypaBHEHUN
naboparopHas pabora (6 4aca(oB)):

OKOHOMMYHbIE PA3HOCTHbIE CXEMbI A1 YypaBHEHWI A Napabonmyeckoro Tuna B NpPsiMOyrofibHow
obnactu. MNpononbHo-nonepeyHas cxema. JlokanbHo-oAHOMepHas cxema. Annpokcrumauus n
ycTo4MBOCTb cxeM. OCoBEHHOCTM annpokCMMaLuun rpaHnyHbIX ycnosuii. ObobuweHre Ha cnyyai
NPOWN3BO/bHO 06NacT 1 aHM30TPONUK
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Tema 6. BapnaumoHHble MeToabl
naboparopHas paborta (6 4aca(oB)):

Cnabas chopmynupoBka 3anay (Ha NpMmMepe OLHOMEPHOW 1 ABYMEPHOI 3aaay TENNONPOBOAHOCTN).
Meton NanepkuHa. Meton Putua

Tema 7. MeTton, KOHeuYHbIX anemeHToB (MKDJ)
naboparopHasi pabora (6 4aca(oB)):

MocTpoeHune pas3breHns 0bnacT KOHEYHbIMU aneMeHTaMu. JInHeHble Npeobpa3oBaHNs 3NEMEHTOB
NPOuN3BONbHON PopMbI B 6asncHbIe. [NprMepbl NOCTPOeHNS 6a3MCHbBIX YHKUMIA. BbluncneHmne
MaTpuLbl XEeCTKOCTK 1 "BekTopa cun" Ha 6a3ncHoM anemeHTe. MNocTpoeHne paclmpeHHbIX BEKTOPOB
n cbopka rnodanbHbIX MaTPULbl XXECTKOCTM 1 BEKTOpa cun. MeToapbl peleHns paspexeHHbIX CUCTEM
anrebpanyecknx ypaBHEHWUIA C MONOXMTENbHO ONPeneNeHHON CUMMETPUYHON MaTpULEen
(Hamckopenwero cnycka, CoOnpPsaXeHHbIX HEBA30K, PasnoXeHns Xonewkoro)

Tema 8. OiByxcha3zHasi chunbTpaums B nnacrte (BbiTeCHeHNe HedoTn BOAON)
naboparopHas pabora (4 4aca(oB)):

KoHkpeTnsaumsa 3agayv B cnydae nnockonapannenbHon dounbTpaunm B paspese
cnoucto-HeoaHopoaHoro nnacra. Obume pasHOCTHbIE ypaBHEHWS 415 OBYMEpPHOR 3aaaqm
unbTpaummn. OcobeHHOCTN annpoKCUMaLUnn HeIMHEeNHOro KBA3MCTaLUNOHAPHOro SNIMMTUYECKOro
ypaBHEHUs AN OaBNeHUs

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemect Henens | camoctositensHon [TpPymoeMKoCTh g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 1.
MaTtematunyeckoe noarotoBka
1.|lMmooenvpoBaHue 8 1-2 |onomawHero 6 ggz;:lm"'eee
dom3nYeCcKmnx NPoLLeCcoB 3agaHus
NnoAroToBKa
Tema 2. JOoMallHero 4 ggz::ll/l”:e
o [AnckpeTnsaums 8 3.4 [S2AEHVA
‘lobnacT HenpepbIBHOMO NoAroToBka K
N3MEHEHWS apryMEHTOB NVICbMEHHOM 2 NMUCbMEHHas
paboTe paGora
Tema 3. noarotoBka K
3.|[KoHcepBaTtuBHble 1 8 5-6 |KOHTpONbHOM 6 Kgg;gganaﬂ
HekoHcepBaTmBHble PC pabote P
Tema 4. YucneHHble
MeTOObl peweHns noAroToBKa
4.|MHTerpo - 8 7-8 |OooMallHero 6 ggzs:ll/l”ee ©
angogoepeHumanb-HbixX 3apaHus
YpaBHEHUIA
noaroToBK
OAroToeka nomMallHee
JoMallHero 4
Tema 5. MeTonbl 3apaHve
3apaHus
S.|peleHna MHOroMepHbIX 8 9-10
ypaBHeHUI noaroroska K MMCbMEHHas
NMUCbMEHHON 4 6
paboTte pabota
6 Tema 6. BapnaumnoHHbie 8 11-12 Egﬂggﬁiﬁ%; 8 KOHTpO/NbHas
‘IMeTOAbI
eTon TOUKE TOYKa
PeructpaumnoHHbiin Homep 985615 OBAEKTPOHHBIH
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Buabli
N Pasnen Cemecr Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 7. MeTon rnoaroTtoBka
7.[KOHEeYHbIX 3N1EMEHTOB 8 13-14 |[pomawHero 8 ggz::ll/l”:e
(MK93) 3agaHuns
Tema 8.
ema 8. LIByxpasHas rnoaroTtoBska K
8 dovnbTpaums B nnacrte 8 15-17 [KOHTPONBHOM 6 KOHTpONbHas
|(BBITECHEHUNE HERTH 260Te pabota
BOLOW) P
Ntoro 54

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTMBHbIE 1 MHTEPAKTUBHbIE (DOPMbI NPOBEAEHNS 3aHSATUIA B COYETAHUN C BHEAYAUTOPHON paboToii.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTemaTnyeckoe MmogenuposaHue ousanyecKkux npoueccos
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

N3yueHne nutepatypbl no Temam: 1. Obwme aTanbl NOCTPOEHUS MAaTEMATUYECKO MOLENN U ee
4MCneHHoW peannsauun (Bbibop Moaeny peanbHOro oM3nM4ecKoro NpoLuecca M OCHOBHbIX ero
napameTpoB, MaremaTn4yeckoe onncaHne noeann3npoBaHHOro npouecca, KOHKpetTusaums un
3aMblkaHve MaTeMaTnyYeckoin Moaenu, NOCTPOEHNe Pa3HOCTHOW CXeMbl, BbIDOP METOAA €€ PeLleHus,
anropuTMmM3aLms 1 coctasneHne nporpammel, oTnagka n TectuposaHue, aHanna pesynbtaTtos
pacyeToB). 2. OCHOBHbIE YpaBHEHUS MEXAHMKIW CMIOWHON Cpenbl B UHTErpasibHON K
andpgoepeHumanbHom oopmax. YpaBHeHUS COCTOSHUSA. PasneneHve aBneHns no onsnyeckmm
npoueccam. 3. Knaccudpukaums omanyeckmx npoLeccos (CtaunmoHapHble N HecTauoHapHble
npoueccol). Kpaesble 1 HavyanbHble ycnosus. ['paHnyble ycnosus LIl v Il -ro pona, ycnosus Ha
paspbiBax

Tema 2. luckpetusaumsa obnactm HenpepbIBHOrO U3MEHEHUS apryMeHTOB
noMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

HaliTn B pekoMeHayeMoli npenoaasatenem nutepatype: 1. MNprmepbl onucaHme LMHaAMUYECKmX 1
TENNOBbIX MPOLIECCOB (YpaBHEHME TENNONEpPeHoca, rmapoamHaMmyeckme ypasHeHus). 2. Mpumeps
HENUHEWHBIX FPaHNYHBIX YCNOBWIA (M3nyYeHne, ha3oBble Nepexoibl).

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

MonroToBka NMCbMEHHOrO oT4eTa no Temam: 1. MNMpuMepbl NOCTPOEHNS PA3HOCTHbBIX annpPoKCMMaLmii
CTaUMOHAPHbIX U HECTALMOHAPHbIX AnddpepeHUManbHbIX ypaBHeHWn napabonmyeckoro Tmna ¢
HEeNUHERHbIMU CBOMCTBaMM. 2. PopMyIbl PA3HOCTHOrO ANGIPEPEHLMPOBAHNS 1 Nepexona OT OLHOro
Beca K Lpyromy.

Tema 3. KoHcepBaTUBHbIE N HEKOHCepBaTMBHble PC
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

[Mposepka 3HaHWin No Teme: INocTpoeHne KOHCEPBATUBHbIX CXEM MHTErPO-UHTEPNONSALNOHHbLIM
METOLOM N METOLOM CYMMaTOPHbIX TOXOECTB Ha Npumepe 3ada4qn ¢ NOABMXHbIMU rpaHNLaMK B
rasoBon guHamuke.

Tema 4. YucneHHble meToabl peLleHUst MHTerpo - audpdpepeHumanb-HbiX ypaBHeHUN
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:
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Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.

N3yyeHne nutepaTypbl no Temam: 1. YacneHHble METOLbI PEWEHUS UHTEMPO - AndpdpepeHLmanb-Hbix
ypaBHeHWA. 2. ANNPOKCUMUNS UCKOMbIX COYHKLUMIA U Siapa, BXOASIUNX B NOAbIHTErpanbHoe
BblpaXXeHne Ha NpUMepe peLleHns 3aadm o pacnpeneneHmmn gaesneHus B nnacre. 3. Cxema
PEWeHNs HENMMHENHOTO YpaBHEHUS NMbE30NPOBOAHOCTM. 4. PacyeT ruapoamHaMmnyeckmx
XapakTepPUCTUK XUAKOCTHOrO NoToka B HEPTAHON CKBaXXMHE C Y4ETOM B3aVMOCBSI3M C NNACTOM.

Tema 5. MeToabl peLeHU MHOFOMepPHbIX YpaBHEeHUA
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

N3yueHne nutepatypbl No Temam: 1. OKOHOMUYHBIE PA3HOCTHbBIE CXEMbI AN151 YPABHEHWIA
napabonnyeckoro Tuna B NPsSMOyronbHoM obnacTu. 2. MNpononbHo-nonepeyHas cxema. 3.
NokanbHo-0aHOMepHas cxema. 4. ANnpokcuMaums 1 ycTondmBocTb cxeM. OcobeHHOCTH
annpokcMMaumm rpaHnyHblx yenosuii. ObobleHrne Ha cnyyai Npon3BosibHON 0bnact n
aHM30TpONMUMU.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

lMoarotoBka NMCbMEHHOrO OTYETA MO TEME: DNNUNTUYECKOE YPABHEHME: CYET HA YCTAHOBNEHNE
(aBONOUMOHHAA 3a4a4a).

Tema 6. BapnaunoHHble MeToabl

KOHTPONbHAas To4Ka , NPUMeEpPHbIE BONPOCHI:

lMposepka 3HaHui no temam: 1. Meton [NanepkuHa. 2. Metog Putua.
Tema 7. MeTto, KOHEuYHbIX anemeHToB (MKDJ)

JoMallHee 3agaHune , NPUMepPHbIE BOMPOCHI:

N3yueHne nutepatypbl Nno Temam: MocTpoeHne pasbreHns obnacT KOHEYHbIMU 3IEMEHTAMN.
NnHeiHble Npeobpa3oBaHNs 3aNEMEHTOB MPOMN3BOJIbHON hopMbl B 6asmcHble. [prmMepbl NOCTPOEHNS
6asuncHbIX PyHKUMIA. BbluncneHne matpuubl XECTKOCTU 1 "BekTopa cun" Ha 6a3nCHOM 3NEMEHTE.
MocTpoeHne pacWwmnpeHHbIX BEKTOPOB 1 cbopka rnobanbHbix MaTpULLbl XXECTKOCTU 1 BEKTOPA CWI.
MeToabl pelweHns paspexeHHbIX CUCTEM anrebpanyecknx ypaBHEHMW C NONOXUTENbHO
onpeneneHHon CUMMETPUYHON MaTpuULEen (HaucKopernwwero crnycka, Co-NPsXeHHbIX HEBSA3OK,
pasnoxeHns Xonewkoro).

Tema 8. OByxcpasHas chunbTpauus B nnacrte (BbiTeCHeHNe HedpTU BOAON)
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

MpoBepka 3HaHwWi nNo Temam: 1. iTepaumnoHHbIi MeTon pacyeTa aaBneHns 2. AHann3 ocobeHHocTe
peweHns rmnepbonmyeckoro ypaBHEHUS! B OLLHOMEPHOM Clyyae

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

MNpenycMoTpeHa coaya ak3ameHa, NonHbl nepedeHb 6UneToB ons ak3ameHa - B MpunoxeHnn 1
NMPUMEPHbIE 9K3BAMEHALIMOHHbBIE BUNETDI:

BUNET N 1

1. Annpokcumauus rpaHmyHbix ycnosui I-111-ro poga v nx norpewHocTb an-npokcumauumn. Meton
(PUKTUBHbIX TOYEK.

2. MNocTpoeHne KOHCEePBATMBHbIX CXEM UHTErPO-MHTEPMNONALUMOHHBIM METOLOM Ha NpUMepe 3ana4qu
006 N30TEPMNYECKOM TEYEHUN rasa.

3. OKOHOMMYHbIE Pa3HOCTHbIE CXEMbI ONA ypaBHeHMVI napa6on|/|qe0|<oro TnMna B npﬂMoyroanon
obnactu. I'Ipouoano-nonepeLlHaﬂ cxema.

BUJIET N 2
|. Obwme pa3HOCTHbIE ypaBHEHNS NS ABYMEPHO 3a4a4v connbTpaLmu.

2. nOCTpoeHI/Ie KOHCepBaTuUBHbIX CXeEM METOO0M CYMMATOPHbIX TOXOECTB Ha NnpmumMmepe
CTaLlVIOHapHOVI 3anayn TernyionpoBoOgHOCTN.

3. OKOHOMUYHbIE Pa3HOCTHbIE CXEMbI ONA ypaBHeHVII7I napaéonmquKoro TnMna B npﬂMoyroanon
obnactu. nOKaﬂbHO-O,ﬂ,HOMepHaH cxema.

BUJIET N 3
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Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.

1. MoHaTne pasHocTHon cxembl (PC). SABHble 1 HesiBHble PC. Vicnonb3oBaHne SB-HOW CXeMbl AN
NMOCTPOEHNS NTEePaLMOHHOro anropnTMa peleHns 3afadun o ABuxe-Hun rasa.

2. YncneHHble MeTolbl PeeHns MHTerpanbHbIX ypaBHEHUIA. ANMPOKCUMALINS NC-KOMbIX PYHKLUIA 1
A4pa, BXOASWMX B NOLAbIHTErPaNibHOE BbipaXeHne B 3aaaYe 0 pacnpeneneHnn aBneHns B nnacre.

3. Annpokcumauus n yCTon4ymBoCTb NPOLOSIbHO-MOMNEPEYHON CXEMbl AN ypaBHE-HUIA
napabonmyeckoro Tuna B NPsIMOYronbHON obnacTu.

BUJIET N 4
1. Obwwe aTanbl NOCTPOEHMS MaTeEMaTUYECKOn MOAENN 1N ee YUCTIEHHOW peannsa-Lmn.

2. PasHocTHbIe cxeMbl beryuwero cyeta ("yronok") ¢ annpokcmumaumein no NoToky 1 NPoTMB NoToKa.
"eomeTpuyeckas nHTepnpeTaumns yCTONYMBOCTU CXEM "yronok".

3. Annpokcumaums n ycTon4nmBoCTb NOKasIbHO-O4HOMEPHOW CXeMbI A8 ypaBHe-HUIA
napabonnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.

BUNET N 5

1. dopMmynbl Ppa3HOCTHOro AndepeHUpoBaHNS 1 nepexoaa OT O4HOro Beca K opyromy.
Pa3HOCTHbIE CXEMbI C BECAMM.

2. Metopn pasgeneHns npoueccos ("amHammyeckue" u "Tennosble"” ypaBHeHUs). BHyTpeHHWI 1
BHELWHWI NTepaunoHHbIN NpoLecchl.

3. YTO4YHeHVe ntepaumnii no gasneHno Npu peweHnm snaunTm4eckoro ypaBHeHs B 3afade
AByxdpasHom punbTpaumm B CNIOUCTO-HEOAHOPOLHOM Mnacre.

BUJIET N 6
1. MpuHUMNbl nocTpoeHust PC NOBbIWEHHO TOYHOCTH.

2. MeToq rapMOHUK B UCCefoBaHUN YCTOMYNBOCTM SIBHOW PA3HOCTHOM CXEMbl A1 O4HOPOLHOIr0
OJHOMEpPHOro ypaBHeEHUS nepeHoca.

3. I'Ipouoano-nonepeqHaﬂ cxXema ons ypaBHeHvu7| napa6onmquKoro Tna. Oco-6eHHOCTN CXEMbI B
cny4vae |'|p0V|330an0|7| obnactu un AdHN30TpOonun.

BUJNIET N 7
1. MeToZ HblOTOHA peleHnst HENMHERHbIX CUCTEM anrebpanyecknx ypaBHEHWA.

2. MHoronapameTpuyeckas pasHoOCTHasi cxema B 3aaaqe 06 N30TEPMMYECKOM Te-4eHMM rasa.
Bbi6bop napamMeTpoB CxeMbl B yPaBHEHUW COXPAHEHWS SHEPTUN.

3. MeToabl peweHns annMnTMYecknx ypaBHeHnin. CYeT Ha ycTaHoBNeHMe (3BO-MOLUMOHHAS 3ana4a).
BUNNIET N 8

1. MoHaTtne pasHocTtHon cxembl (PC). MNMorpewHocTb annpokcuMaLmm, CXoan-MoCTb 1 YCTONYNBOCTb
PC.

2. MNocTtpoeHune PC ctaumoHapHbIX 1 HECTaUMOHAPHbIX AnddepeHumanbHbiX ypaBHEHWUIA
napabonmnyeckoro Tmna ¢ HenuHelrHbiMK cBoicTBaMn. OcobeHHOCTM an-NpPoKCUMaLNN HENUHEAHOMO
KoadopmumeHTa.

3. BapmauuoHHble meTonbl. Cnabas oopmynmpoBka 3agady (Ha npumepe 0OHOMEP-HOW U ABYMEPHOIA
3aja4y TensionpPoBOLHOCTM).

BUJIET N9

1. PeweHwne cnctem anrebpanyecknx ypaBHeEHWn METOLOM NATMAMAroHanbHOM NPOroHKK. Y Cnosust
yCTOM4YMBOCTU MeToa.

2. [NpnHUMN NOCTPOEHME Pa3HOCTHOWM CXeMbl 019 YpaBHEHUS NepeHoca B 3afade AByXda3HoM
dounnbTpaunmn ¢ y4eTOM KOHEYHOCTM CKOPOCTM (PPOHTA BbITECHEHUS.

3. Metopn NanepknHa. Meton Putua.

BUNET N 10

1. Annpokcmmaums rpaHmyHbix ycnosun | - [ll-ro poga. MNorpewHocTb annpok-cumaumnm.
Vcnonb3oBaHue pasnoxeHus B psag Tennopa.

2. HYcneHHbIn MeTo 4 peweHns HENMNHENHOW paavanbHOn 3aaaqv Nbe3onpoBOA-HOCTU C YHETOM
B3aMMOOeNCTBUS nnacTa n ckBaxuHol. OcobeHHOCTU pacyeTa NOTO-Ka Ha rPaHULLE CKBaXMHbI.
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Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.

3. MeTton koHeuvHbIx anemeHToB (MK3). JlnHeiHble Npeobpa3oBaHns 3aNeMeHTOB pa3breHns
NPOWN3BO/bHOI POPMbI B 6asncHble. MNprHUMM NOCTPOEHUSt 6a3NCHBIX PYHKLUNIA HA KOHEYHbIX
aneMeHTax.

BUNET N 11

1. NpumeHeHne MeTona HbloToHA ANst peleHnst HeNMHEeRHOW Pa3HOCTHOM cXxeMbl B 3aaade 06
N30TEPMNYECKOM TEYEHUN rasa.

2. Mapabonuyeckas UHTEPNONSALMS NPU ONPELENEHNN (PYHKLMN HACBIWEHHOCTM B O4HOMEPHOIA
3apade AByxdpasHor counbTpauum npu noctpoeHmn PC ons ypaBHeHMs runepbonnyeckoro tmna.

3. BblumcneHune MaTpumupbl XXeCcTKoCTh Ha 6a3ncHOM anemMeHTe. MocTpoeHme pac-lWnpPeHHbIX BEKTOPOB
1 cbopka rnodanbHOM MaTpULbl XECTKOCTH.

BUNET N 12

1. OcobeHHOCTN annpoKCUMaLMX FPaHNYHbIX YCOBWIA NPOAONIbHO-NOMNEPEYHON CXeMbI ONS
ypaBHeHWin napabonmnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.

2. AHann3 ocobeHHOCTEN peleHns rmnepbonmyecKkoro ypaBHeHMS (ypaBHEHUS NepeHoca
HaCbILWEHHOCTN) B OLHOMEPHOM cnyyae. PaspbiBHOCTb (OYHKLMM HACbI-WEHHOCTMU.

3. MocTpoeHne KOHCEPBATMBHBIX CXEM METOAOM CyMMaTOPHbIX TOXAECTB Ha NpruMepe
HecTauVoHapHOW 3aAa4u TennonpPoBOAHOCTY.

BUNET N 13

I. Knaccugomkaums douamdecknx npoueccos. Kpaesble 1 HavanbHble ycnosus. Oc-HOBHblE
ypaBHEHUS punbTpaumm CXUMaeMon XnakoctT B 0OQHOPOAHOM nnacTe. [puMepbl 3aMKHYTbIX
mMogenen.

2. Ycnosuve yCTON4MBOCTM SIBHOW Pa3HOCTHOW CXeMbl NS OAHOMEPHOro ypaBHe-HUS nepeHoca B
3apade asyxdpasHoi counbTpaumnn. Ob6obLueHne 0JHOMEPHOW CXeMbl HA LBYMEPHbI/ Clyyaii.

3. BbluncneHnue "Bektopa cun" Ha 6a3nCHOM KOHEYHOM aneMeHTe. [1ocTpoeHne pacllMPEHHOro
BekTopa 1 cbopka rnobanbHOro BekTopa cun.

BUJIET N 14

|. BakOHbI COXpaHEeHUs MaccChbl, KONMYECTBA ABMXEHUS N SHEPTUW B MHTErPasbHON 1
andpdpepeHumanbHom oopmax. YpaBHEHNS COCTOSHUA 1 MPUMepPbl UX 3a4aHNS B pasfinyHbIX
don3nyeckmnx npoLieccax.

2. [puHUMN MakcMyma B UccnenoBaH YCTONYMBOCTU SBHOWM PA3HOCTHOWM CXe-Mbl A5
ONHOMEpPHOro 04HOPOOHOro ypaBHEHMs nepeHoca.

3. OueHka nopsnka annpokcunmaunn ﬂOKaﬂbHO-O,ﬂ,HOMepHOI‘/'I CXeMbl 0514 ypaBHEe-HUA
napa6on|/|L|eCKoro TnMna B npﬂMoyroanon obnactw.

BUJIET N 15

1. HepaBHOMEpHbIE CETKM, CETOYHbIE (PYHKLMMW, annpoKcuMaums angodpepeHum-anbHbIX 1
MHTerpanbHbIX ONepaTopoB, NMOrPELIHOCTb annpPoKCUMaLIMK, CXOAMMOCTb 1 ycTonYmBocTb PC no
HOpMe.

2. MHoronapameTpuyeckas pasHoCTHasi cxema B 3aaaqe 06 N30TEPMMYECKOM Te-4eHMM rasa.
Bbibop napameTpoB CxeMbl B ypaBHEHUW COXPaHEHWS MacChl.

3. OpobHo-NMHERHas MHTePNoNSaUMS Npu onpeaeneHnn yHKLMN HACbILEHHOCTM B OLHOMEPHOA
3ajave AByxdpasHoi counbTpaumm npu noctpoeHnn PC ons ypasHe-HWUS runepbonmyeckoro tuna.

7.1. OcHOBHas nuTeparypa:

1. Wnpokosa E.A. YpaBHeHMs MmatemaTnyeckom omamnkm: metoamyeckoe nocobue / E. A. lnpokosa,
B. A. CouHeBa; ®IAOQYBIMO "KazaH. (MpuBonx.) coenep. yH-1".?KasaHb: [KazaHckuin yHusepcuteT],
2010.751 c.

2. Canexosa W.I'. MeToamyeckoe nocobve ons NpoBeneHNs NPakTUYECKMX 3aHATUIA NO Kypcy
"YpaBHeHns matematumyeckon comnsnkn” / Kasan. (Mpusonx.) penep. yH-T; [COCT.: K.p.-M.H., gou. W.
I". CanexoBa, K.tp.-M.H. C. I". Abnaesa].?KasaHb: [KazaHckuit (IMpuBonxckuii) doenepanbHbli
yHuBepcuteT], 2010.7149 c.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 985615 5AE
CrtpaHnua 11 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.

3.MeToaunyeckoe nocobve Onsi NPOBeAEHWS NPAKTUYECKNX 3aHATUIA MO Kypcy "Y paBHEHNS
mMaremarmyeckom omankmn" [TekcT: anekTpoHHbI pecypc] / KasaH. ([pueonx.) dpenep. yH-T ; [COCT.:
K.dp.-M.H., gou. U. I". CanexoBa, K.cp.-M.H. C. . AbnaeBa] .? 9nekTpoHHble faHHble (1 dhain: 1,47
M6) .? (KasaHb : KasaHckuii dpenepanbHblii yHuBepcuteT, 2014) .? 3arn. ¢ akpaHa .? Pexum
JOCTyna: OTKPbIThIA .

<URL:http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf>.

4. bywmaHoBa IM.B. YpaBHeHus MaTemaTmnyeckom counanku: [ydebHoe nocobue] / I'. B. BywmaHoBa;
depnep. roc. aBT. obpasosart. yupexaeHve Bbicl. npod. obpasosaHus "KasaH. (Mpueonx.) cenep.
yH-T".?[2-e n3g., ucnp.].?Kasanb: [KasaHckuin yHneepcutet], 2011.7126 c.

5. KanutkuH, H. H. YucneHHble Mmetoapl: y4eb. nocobue / H. H. KanntkuH. ? 2-e nag.,
ncnpaeneHHoe. ? ClM6.: BXB-Metepbypr, 2011. ? 586 c.

http://znanium.com/bookread.php?book=350803

6.4YncneHHble MeToabl. Kypc nekuuia : YuebHoe nocobue/ Cpouyko B.A. - Cl16.: Mi3patenbcTBo
"MaHb", 2010. - 208 c. ISBN 978-5-8114-1014-9 e.lanbook.com
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=378

7. Jlexumm no YmcneHHbIM MeTo4aM MaTematuyeckon pmankn: YuebHoe nocobue / M.B. Abakymos,
A.B. l'ynuH; MI'Y um. M.B. JTomoHocosa - M.: HALL MIH®PA-M, 2013. - 158 c.: 60x88 1/16. -
(Bbicwee obpasoeaHme: bakanaspuar). (obnoxka) ISBN 978-5-16-006108-5, 500 3k3.
www.znanium.com http://znanium.com/go.php?id=364601

7.2. lononHutenbHasa nuteparypa:
1. Camapckuin A.A. Teopusa pasHoCTHbIX cxeM. - M.: Hayka, 1989, 614 c.
2. KanutkmH H.H. YucneHHole meTtobl. - M.: Hayka, 1978, 512 c.

3. KoHtoxos B.M. [IucnepcHble NOTOKU B HEPTSAHbIX CKBaXuHax. - KasaHnb: N3a-so KI'Y. - 1990, 136
C.

4. Kontoxos B.M., XpamuyeHkoB M.I".HekannH A.H. Murpauuns pasHonnoTHOCTHbIX XWUAKOCTEN B
BOJOHOCHbIX NMnactax CNoXHoW CTpyKTypbl - M3a- Bo KazaHckoro matem. obuectsa, KasaHb, 2005,
158 c.

5. YekanvH A.H., KoHtoxos B.M., KoctepuH A.B. [lByxdpasHass MHOrOKOMMOHEHTHAs punbTpaums B
HeTSAHbIX NnacTax CroXHOW CTPYKTypsbl. - KadaHb: 3a-8o KasaH-ckoro roc. yH-ta, 2009. - 180c.

7.3. UHTepHeT-pecypcChl:

mfizika - http://www.pm298.ru/mfizika.php

mfizika_A6akyMmoB - http://znanium.com/go.php?id=364601

mfizika_A6naesa - http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf

mfizika_KanuTtkuH - http://znanium.com/bookread.php?book=350803

mfizika_YucneHHble metoabl - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=378

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHve oncunnavHbl "YncneHHblie MeToabl MatemMatudeckon omsnkn” npeanonaraeTt
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:
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Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

MynbTUMe ONAHBIA Knacc

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHas matematmka n nHgopmaTtunka" 1 npogounsio NoAroToBKm
MaremaTtnyeckoe mogennpoBaHue .
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Mporpamma ancumninHbl "HucneHHble MeToabl MaTemaTnyeckon pusmkmn”; 010400.62 MNpuknagHas matematuka u uHpopmaTtuka,
npogoeccop, A.H. (zoueHT) KoHioxos B.M.
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