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1. llesab ocBoeHMSsI JUCUMIITIHHBI

HGJ'IB OCBOCHUA OUCHHMIIIIMHBI — OBJIAACHHC OCHOBHBIMH MAaTCMAaTUYCCKUMH MCTOJaMHU H
npueMaMu MOJCINPOBaHUA CHUCTEM, COBPEMCHHBIMU CPCIACTBAMHU JIA CO3AaHUA KOMIIBIOTCPHBIX
MOﬂeHeﬁ, a TaKKC PCIICHUA HpO6JI€M C IIOMOIIIBIO I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHiA.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBI U IPAKTHKH, HA OCBOCHUHU KOTOPBIX OazupyeTcs JaHHAs AUCIUILIMHA:

MaremMaTnyeckoe 1 KOMIIBIOTEPHOE MOJEIINpOBaHue- |

HccnenoBanue onepanuii-1

JIMctMIIuHbl U IPaKTUKH, JUISi KOTOPBIX OCBOEHUE JTaHHOW JUCIUILIMHBI HEOOXOIUMO Kak
IIPEIIIECTBYIONIEE:

CucTemMbl HCKYCCTBEHHOT'O MHTEIJIEKTa-2

BbruvcauTenbHbli SKCIIEPUMEHT-2

3. [Inanupyemble pe3yabTaThl 00y4eHH

®opmupyemble U

HNHaukaTopbl 10CTHIKEHUS

KOHTpPOJINpyeMble .. I[Inanupyemble pe3yabTaThl
POTHPY KOMIIeTeHIIU i Py pesy
KOMIIeTeHI[UH o0y4eHus
(Ko ¥ HAUMEHOBAHUE)
(ko1 ¥ HAMMEHOBAHUE)
OIIK-4; NOIIK-4.1. 3HATh: CYIIECTBYIOIINE CTaHIAPThI

Crioco6eH y4acTBOBAaTh B
pa3paboTKe CTaHAApTOB,
HOPM H TPABHJI, a TAKKE
TEXHUYCCKOU
JIOKyMEHTAIINH,
CBSI3aHHOM C
npodecCuOHATbHON
JIEATCIIBHOCTRIO

JeMoHCcTpUpYET 3HAHUSA
CTaHJapTOB O(hOPMIICHHS
TEXHUYECKOU JTOKYMEHTAIIUH
HA Pa3INYHBIX CTAUAX
JKU3HEHHOTO IIHKIIa
WH(POPMAIIMOHHON CHCTEMBI

0 OpMIICHUS TEXHHYECKOM
JIOKyMEHTAITAH

YMeTh: NPUMEHATH CYIIECTBYIOIIHE
CTaHAapThl 0POPMIICHUS! TEXHUIECKOM
JIOKyMEHTallUH

Bnagets: cymecTByromummMu
CTaHIapTaMu 0QOPMIICHHS TEXHUYECKOI
JOKYMCHTallH

HNOIIK-4.2.

[IpumeHsieT HaBBIKH
COCTaBJICHUS

TEXHUYCCKOU
JIOKyMEHTAI[UU Ha
Pa3IUYHBIX dTanax
JKU3HEHHOI'O LKA
HH(DOPMAITMOHHOW CHCTEMBI

3HaTh: O MPUMEHEHUH HABBHIKOB
COCTaBJICHUSI

TEXHUYECKOUW IOKyMEHTAIIMU Ha
Pa3JIMYHBIX dTanax KU3HEHHOTO
[UKJIa HTHPOPMAIIHOHHOW CHCTEMBI

YMeTh: MPUMCHCHATDH HaBbIKH
COCTaBJICHHUA

TECXHUYCCKOU JOKYMCHTAIlUKU Ha
Ppas3IMIHbIX oTalax KHU3HCHHOI'O

ITUKJIa HTHQOPMAITMOHHOW CHCTEMBI

Brnaners: HaBbIKaMU TpPUMEHEHUS
COCTaBJICHUSA

TEXHUYECKOUN TOKyMEHTAlluu Ha
Pa3IUYHBIX dTanax >KU3HEHHOTO
IIMKJIa THQOPMAITMOHHON CUCTEMBI

NOIIK-4.3.
JeMoHcTpHUpyeT
CIIOCOOHOCTH y4acTBOBAaTh B

3HaTh: 0 HEOOXOIUMOCTH
y4acTBOBAThH B
pa3paboTKe CTaHapTOB, HOPM U




®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHI[UH
(ko1 ¥ HAMMEHOBAHUE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTEeHIIU i
(Ko ¥ HAUMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

pa3paboTKe CTaHIaPTOB,
HOPM U TIPaBUJI, & TAKKE
TEXHUYCCKOU
JIOKYMEHTAITUH,
CBSI3aHHOM C
npodecCuoHaTbHON
nearenbHocThI0 OITK

MPaBUJI, & TAKKE TEXHUYECKON
JIOKYMEHTalluH,

CBSI3aHHOH C MPO(dheCcCHOHATEHON
nesteabHocTteio OIIK

YMers: y4acTBOBaTh B
pa3paboTke CTaHAapTOB, HOPM U
mpaBuj, a TaKXKe TEXHUYECKOU
JIOKyMEHTalluH,

CBS3aHHOH C  MpodecCHOHATBHON
nesteabHocTthio OITK

Bnaners: HEOOXOUMBIMU HAaBBIKAMHU
y4acTusi B

pa3paboTKe CTaHJaAPTOB, HOPM H
MIPaBUII, @ TAK)KE TEXHUYECKOM
JIOKyMEHTAIUH,

CBSI3aHHOM C TpodecCHOHaTBHOM
nesirenbHocThio OTIK

OIIK-3;

CrniocoOeH MpUMEHATh U
MO (UITIPOBATH
MaTeMaTUYECKUE MOJICITH
JUISL pEILICHUS 33/1a4 B
obnactu
npodeccroHanbHON
JeSTEILHOCTH

NOIIK-3.1.
JleMoHCTpHpYET 3HaHUE
MaTEMaTHYECKUX MOJENIEH
Y YMEHHUE UX IPUMEHEHUS U
MOJIUGUKAIMN 15
peleHus 3ana4y
npogeccuoHanbHOM
JIEATEIbHOCTH

3HaTh: 3HAET CYIIECTBYIOIINE
MaTeMaTU4YeCKUEe MOJICIU U 00 UX
MPUMEHEHUS U MOAU(PUKAIINY JIJIsT
perieHus 3a1a4 npoQeccHoHATBHOM
JeATEIbHOCTH

YMeTh: NpUMEHSATh CYLECTBYIOIINE
MaTeMaTUYECKNUE MOJIEIH NIPU
peleHny 3a1a4 B NpoecCuoHaIbHON
JESITEIIBHOCTH

Bnaners: cynectByronmmu
MaTeMaTUYECKUMH MOJIETISIMU ISt
pelieHus 3a1a4 npoQeccuoHalIbHOM
JIeATEIbHOCTH

HOIIK-3.2.
OcymiecTBisieT BEIOOP
MaTeMaTUYECKUX MOJenei
1 HEOOXOIMMOCTD HX
MOAUUKAIIAH JITIST
pelieHus
npodeccuoHaIbHBIX 3a7a4

3HaTh: 00 OCylIECTBIEHUHU BbIOOpa
MaTEMaTUYECKUX MOJENIEN U
HEO0OXOAMMOCTH UX MOJAU(PUKAIINH
JUIS pelIeHns: TpogeCcCHOHAIbHBIX
3aja4

YMmeTs: OCYLIECTBIISATh BBIOOp
MaTeMaTHYeCKNX MOJeNeH H WX
MOIUGHUIMPOBATh AN PEIICHUsS

poeCCHOHATTBHBIX 3a7a4

Bnagets: HaBbIKAaMU OCYIIECTBIIEHUS
BbIOOpa MaTeMaTHUYECKUX MOJIEeH U
HEOOXOIMMOCTH UX MOANU(DUKAITIH
JUISL pelieHus MpodecCuoHaIbHBIX
3a/1a4

NOIIK-3.3.
JleMoHCTpHUpYyET YMEHME
IPUMEHEHHUS U

3HaTh: O MPUMEHEHHUS U
MOIU(UKAIINHA MaTEMAaTHICCKIX
MoJIeJIei MPU peleHUH




®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHI[UH
(ko1 ¥ HAMMEHOBAHUE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTEeHIIU i
(Ko ¥ HAUMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

Mo auUKAIH
MaTeMaTHYECKUX MOJENEi
MIPH PEIICHUN
po(heCCHOHATBHBIX 3a1a4

pohecCHOHATBHBIX 3334

YMeTs: IIPUMEHSATH u
MOIU(UIIUPOBATE  MATEeMATUYECKUE
MOJEIN pu peLIeHnA

npodeccuOHaIbHBIX 331a4

Brnaners: He0OXOAMMBIMH HaBBIKAMU
IIPUMEHEHUs U Moau(pUKaLun
MaTeMaTU4YeCKUX MOJECIIEH IIpU
pemeHnn mpohecCHOHABHBIX 3314




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

®opMbI TEKYLIIETO

Bun N KOHTPOJIA
Moayas . HanmeHoBaHnue TeM 3aHATHH
y4eOHOM . Cemectp |O0beMm, u.| bamabl | UHTEepakTUB, 4. | (HAUMEHOBaHHeE
(pasnea) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpeacTna)
Mogyns 1 Jlex BBenenue B MaTeMaTuuecKoe U KOMIIBIOTEPHOE 7 2 -
Bgenenue MO/JIEJIMPOBAaHNUE
Jlek YpaBHEHUS B YaCTHBIX ITPOU3BOIHBIX 7 2 -
Mogyns 2 Jlex ITocTanoBka 3a1a4 MaTeMaTu4ecKOl QU3UKH U1 7 2 -
MaremMaruyecko YpaBHEHUH MapaboInIecKoro THIA
€ MOJIeNIMpOBa
Hue Jlek [TocraHoBKa 337124 MaTEeMaTUYECKON QPU3UKHU JIJIs 7 2 -
ypaBHEHUH TUNIepOOTIMYECKOTO THTIA
Jlex [TocraHoBKa 3a/1a4 MaTeMaTUYECKON (DU3HMKH IS 7 2 -
YPaBHEHUH 3JTUNITUYECKOTO TUIIA
Jlex OcCHOBHBIE ONpeAeIcHNs] 1 KOHEUHO-Pa3HOCTHBIE 7 2 -
CXEMBI [Tl 33729 MaTeMaTHIeCKON (GU3UKH
Jlex OCHOBHBIC TOHSTHS, CBA3aHHBIE C  KOHEYHO- 7 2 -
pa3HOCTHOM arnmnpoKcuMaluen
IuddepeHInaTbHbIX 33134
Jlex AHanu3 mopsAaKka anmpoKCUMAalWK Pa3sHOCTHBIX 7 2 -
cXeM
Jlex Kpaesas 3agaua TeniaonpoBoHOCTH 7 2 -
Jlex PemieHne  HauanbHO-KpaeBOM — 3amaud Ui 7 2 -
ypaBHEeHHUs Tapabonmyeckoro Tuma. MeTon
MPOTOHKHU
Jlex AnmpoKkcuMaIys TpaHUYHBIX yCIOBHH 7 2 -




DopMbI TEKYLIET0

Bun . KOHTPOJISI
Monyab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit . Cemectp |O0beMm, 4| baanbl | HHTepakTHB, 4. | (HaMMEHOBaHHMe
(pa3nen) (y4eOHoi1 padoThI)
padoThbI OLIEHOYHOI'0
cpeacTBa)
Jlex MeTo GPUKTUBHON TOYKH 7 2 -
Jlex HesBHO-sIBHasT =~ KOHEYHO-pa3HOCTHAas  CXeMa 7 2 -
Kpanko-Hukoncona
Jlex MeTto1 KOHEYHBIX PA3HOCTEN pelleHus 3aaa4 s 7 2 -
BOJIHOBOTO ypaBHEHUS
Jlex MeTo/1 yCTaHOBJICHHS U €r0 000CHOBaHUE 7 2 -
Jlex MoaenupoBaHue reTEPOreHHbIX CUCTEM 7 2 -
IIp MarsauTHoe 11oJie BUTKA ¢ TOKOM 7 - 12,5 -
IIp MarsuTHoe TOJ€ TOPOMTATBEHONH OOMOTKH C 7 - 12,5 -
MOCTOSIHHBIM TOKOM
IIp Pemienne ypaBHenwus Jlamaca 7 - 12,5 -
Ilp Pemenne ypaBuenus [lyaccona 7 - 12,5 -
IIp JIBM>KeHHeE 2JIeKTPOHA B MATHUTHOM TI0JIE 7 - 12,5 -
Ip Pemrenve OJTHOPOIHOTO YpaBHEHHS 7 - 12,5 -
TEIUIONPOBOHOCTH C TPAHUYHBIMU YCIOBUSIMH 2-
ro poza.
IIp PereHne BOIIHOBOTO ypaBHEHHUS 7 - 12,5 -
IIp Pewienune ypaBHeHus nepeHoca 7 - 12,5 -




DopMbI TEKYLIET0

Bu . KOHTPOJISI
Moayan o HanmeHnoBaHue TeM 3aHATHI P
(pazien) yueOHO (yaeGHoii paGoThI) Cemectp |O0bem, 4| banabl | UHTepakTuB, 4. | (HaUMeHOBaHHE
pa padoThbI y p OI[EHOYHOI0
cpeacTBa)
HTroro: 32 100

Cxema pacuera UTOroBOro daJjia

Texymuii pedTUHT (BCE 3aHATHA U IPOMEKYTOUHBIE TECTHI) + Pe3ynpTaT B Oamiax yCTHOIO 3K3aMeHa U BCE JIEJUTCS Ha 2




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[Tpu n3yueHnn TUCIUIUIMHBI UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTUH:
- TEXHOJOTHMH TPAAUIMOHHOTO O0O0y4yeHHs B ¢opMe JEKIH, MNpakTHYeCKuX paboT H
CaMOCTOSITENTbHON pabOThI CTYCHTOB;

6. MeTogu4yeckue yKa3aHusi 10 OCBOCHHIO M CIHUILIHHBI

B opranuzanuu pabGoThl CTy/IEeHTOB OYHON (hopMbl 0O0y4deHMsI HaJ M3y4YeHHEM Y4eOHOTo
Kypca «MaremaTH4ecKkoe U KOMIBIOTEPHOE MOJAEIUPOBAHUE -2» BAXKHOE MECTO NPHUHAICKUT
ayJIMTOPHBIM 3aHATUAM. B HUX n3naraercs o01as XxapakTepUCTUKA BOIIPOCOB TEMBI.

[IpakTrueckue 3aHATHS MPOBOJAATCSA MO Haubosiee CIOKHBIM TEOPETUYECKUM IpobiieMaM
JTUCLUIUIAHBL.

Ha KaKIOM IMOCJICAYIOUICM IMPAKTUICCKOM 3aHATUH CTYACHTHI, IIPU OTBCTC HA HpOGJ’IeMHHe
BOIIPOCBI WM B XOAC BBIMMOJIHCHHUA CIIOXKHBIX Sa)IaHHﬁ, JOJIKHBI HCIIOJIB30BAaTh 3HAHMHA,
IMOJIYYCHHBIC ITPU U3YYCHUU NPCAINICCTBYIOINX TCM. OCHOBHBIM UCTOYHHUKOM HH(pOpMaI_[I/II/I npu
MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM SABJIIACTCA OCHOBHAA U JOIIOJTHHUTCIIbHAA JIMTEpATypa.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Kon koHTpO/IMpYeMOii KOMIIeTeHIIUA HaunmeHnoBanue
(MIM ee 4ACTH) OLIEHOYHOI'0 CpeICTBA
7 OIIK-3 Ilpakmuueckue 3anamus Ne 1, 2
Bonpocwi k axkzameny Nel-5
7 OIIK-4 Ilpakmuueckue 3anamus Ne 3 - 8

7.2. TunoBble 3aJaHUsI WJIM HHbIE MaTepPUaJbl, HEOOX0AMMbIe JISl TEKYLIEer0 KOHTPOJIs

7.2.1.

[IpakTrueckoe 3aganue

(HaumeHosanue oYyeHouHo2o cpedcmea)

Tunosoii(bie) npuMep(bl) 3agaHus(1il)

(KpaeBas 3agaua 1J1s1 ypaBHeHUs NapadoInyecKoro THUIa.)
[enb nmpakTUyeckol paOOThI: YCBOWTH YHCICHHBIM METO PEIICHUS KPaeBOM
3aJlauu JJI1 YpaBHEHUS MMapadOoINIECKOTO THTIA

TEOPETUUYECKHWIA MATEPUAJI

PaccmoTpum  cMeliaHHYR —3ajady Ui OJHOPOJHOIO  ypaBHEHUS
TEIUIOMPOBOJAHOCTH. 3ajJa4ya COCTOMT B OThICKAHMM QYHKIMH u (X, 1),
yaoBieTBopsiromeid B obmactuD ={ (X, t)|0 < x < q,0 <t <

2
@:ka—lé(k:consDO)
T} ypaBHEHHUIO ot 0X (1)
HavyaJlbHOMY yCJIOBUIO u(x,t) = f(x) (2)

" KpacBbIM YCIIOBUAM IICPBOT'O poda

u(0,2) = pi(9), ula,t) = pa(1). (3)

K 3agaue (1)—(3) nmpuBOAMT, a YACTHOCTH, 3ajJa4ya O PacCHpOCTPaHECHUHU
TeIJia B OJHOPOJHOM CTEp)XHE [JJIMHBI @, Ha KOHIAX KOTOPOro
NOAAECPKUBAECTCA 3aJaHHBId TeMmIepaTypHbIi pexuM. KpaeBble ycinoBus
BTOPOIO U TPEThEro pojJa a JaHHOW JsabopatopHOoil paboTe He
paccMaTpuBaroTca. 3aMeHa IMEepeMEHHBIX [ — kt TPUBOJUT ypaBHEHHE
(1) x BEOY

ou_?du

- ’
ot ox* MO2TOMY B JanbHelmeM Oyaem cuutath k =1.

I[MocTpoum B obmactu D = { (x, t) )|0 < x <a, 0 <t < T} paBHOMEPHYIO
OpSMOYTOJbHYI0 CETKy a IaroM / B HaMpaBiI€HWH X U IIaroM T — B
HarnpasyieHuu ¢ (puc. 1). O0Go3HaYUM y31bl CeTKH uepe3 (x,1;), ... (xyt), ...,
a mpuOIMKeHHbIe 3Ha4YeHUs QyHKIUU u(Xx, t) B y3max — uy; Torma x.=ih,
i=0,1,...,n, h=a/n, t=jz, j=0,1,...,m, ==T/m.

AnnpokcumMupyeM ypaBHeHue (1) Ha dYeThIpexTOYeYHOM IIalJIoHE,
KOTOpBIH H300pakeH Ha puc. | >KUpPHBIMH JHHHSIMH. B pesynbrare
MoJy4yaeM HESABHYIO IBYXCIOWHYIO PA3HOCTHYIO CXEMY:
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KOTOpas annpokcuMupyet ypaBuenue (1) ¢ morpemnoc ter0 O(t + h?).
3nech A =1/ h%

Puc. 1 Puc. 2

Cxema (4) annpokcuMupyet ypaBHeHHE (1) TOJBKO BO BHYTPEHHUX y3Jax
CETKH, TO3TOMY YHUCIIO YPaBHEHUH B cXeMe (4) MEHbIIE YHClIa HEU3BECTHBIX Uj;.
Henocratomue ypaBHEHUS MOJY4alOT U3 KPAaeBbIX YCIOBUMI

Uoj = pi(tj), Uy = pa(tj). (5)

Cxema (4)—(5) HesiBHas, MOPTOMY 3HAu€HUS u; HAXOOAT KaK pEIICHHE
CUCTEMBbl JHMHEHHBIX ypaBHeHUW (4). g pemenus cucrembl (4) MOXKHO
IPUMEHSATH 1000 aJrOpuTM pelIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUH, OJHAKO
cuctema (4) obmamaer TpexIWaroHaJIbHONH MaTpHIEH W pallioHaJbHEE BCETO
pemarh ee MeTO0M MPOTroHKH. TakuM 00pa3oM, pelMB CUCTEMY Pa3HOCTHBIX
ypaBHEHUH, HaijeM 3Ha4YeHWs (QYHKUMHM # Ha BPEMEHHOM CJIO€ ], €CIU
U3BECTHO pellleHHe Ha BpEeMEHHOM ciioe j — 1.

WTak, anropuT™M YMCIEHHOTO pEIleHMs 3aJaud uMeeT cieayromuid Bua. Ha
HYJIEBOM BpeMeHHOM cioe (j = 0) pelreHne N3BeCTHO W3 HAYaJIbHOTO YCIOBHS
uio = f (x;). Ha xaxx0M creyromeM ciioe uckomasi GyHKIHS ONpeaeiseTcs Kak
peurenne cuctemsl (4)—(5).

MeToa npoTroHKH

VYpaBHenue (4) B o01ieM BUe 3aMUCHIBAETCS

ai Ui-1 — 2b1 u; + Ci Uj+1 = fi i= 1, 2, cee n-1 (6)
Ha JICBOU TpaHHIle 00JIaCTH
CoU; — 2b0110 = fo (7)
Ha MpaBoO#l TpaHUIe 00JacTH
aNuN_1-2bNuN=fN. (8)

HUmeem up, u; , uz ,...
bynem uckarp peuieHue B BUIE:

Ui =Piui+Q; (*)
UO:CO/zbo'U1+(-fo/2bo) (9)

P1 = Co /Zbo , Q1 = - f0/2b0 5

Jns Bcex ocTanbHBIX P; , (O; MOIy4YUM pEKyppeHTHbIE (QOpPMYIIHbI,

nojactaBuB (*) B (6):

ai (Pi ui+ Qi) —2biui+ciuw = fi,
(aiPi 2bi)uit+ciuia=1fi—a Qi




Ci u o+ fi—aQ

w— 2b—aP *1° —2b +a P,
u; = Piritivr + Qirr,

=l q,=_htal,

1 2b—a.P’ 1 2b—aP,’

Ecnu n3Bectnl Py, Qi, TO MOXHO HauiTu Py, Q», u T.1.
Un = Prun +Q v
Un-1 = 2bN /aN ‘uny + fN /aN 5
HNmeem cucteMy IByX ypaBHEHHI.

ayQy—fy

Otcrona: uN = 2by—Pyay
3Has uny o ¢popmyne (*) BeruncisieM Bce Uu; oT 1 = N-1 mo 0.
Takum 06pa3zomM, HaXOISATCS BCE U; HA BEPXHEM CJIO€.

3ameyaTeabHbIM CBOMCTBOM HESIBHOW CXEMBI (4) sBIISIETCS €€ yCTOMYMBOCTD
npu mo0ObIX 3HaUYeHusx napamerpa A = 1 / h?> 0. [IpeumymectBa cxeMsl (4)
OCOOCHHO  OIIyTMMBl TPU CpaBHEHHMH C SBHOM CXeMO#, KoOTopas
MoJydaeTcsl MpH anmnpokcuManuu ypaBHeHus (1) Ha mabione, n300paxeHHOM
Ha puc. 2.

SIBHas cxema OKa3bIBaeTCs YCTOWYMBOUW TOJIBKO Mpu A < 1/2 , T. €. IpH T
< h*® /2. D10 O3HAuYAET, YTO BHLIYMCIIEHHS MO SBHOW CXEME MPHUIETCSA BECTU C
OUY€Hb MAJIBIM IIaroM MO T, YTO KOHEYHO MOKET MPUBECTU K OOJBIINM 3aTpaTam
MAalIMHHOTO BpEeMEHHU. B HesIBHON cxeMe BBIUMCIEHHMS Ha OJHOM Iare
TpeOyroT OoJble onepanuid, 4eM B SBHOW CXeMe, HO 3aTO BEJIMYMHY IlIara T
MOXHO BBIOpaTh Kak yroJHO OOJBIIONH 0e3 pucKa HapyIIUThb YCTONYMBOCTH
cxemMbl. Bce 3TO mMO3BOJNSET 3HAYMTENHHO YMEHBIINTH MAIIMHHOE BpeMs,
HeoOxonuMoe Juis pemieHus 3amgaun. Cxema (4) o6iagaeT CXOIUMOCTBIO. DTO
O3Ha4aeT, 4to npu h, T — 0 pemeHwe pasHocTHOW 3amaun (4) — (5)
CTPEMHUTCSI K TOUHOMY pELIeHUI0 cMemaHnHoi 3aaaun (1)—(3).

st uncnenHoro pemenus 3anauu (1)—(3) npeaHa3HayeHa MOIIPOT -
pamma CALC.
[Iporpamma CALC pemraer cuctemy (4) METOAOM TMPOTOHKH W BBIYUCIISAET
pelIeHne Ha KaXKJIOM CJI0€ 110 3HAaYEHUSIM PEUIEHHS C MPEIbIAYyLIEro Closl.

Bxonmgusie mapameTps : HX — mar cerku /4 mo mepeMeHHOH x;
HT — mar cerku 1 ero nepeMeHHoM #; N — KOJIMYECTBO IIAroB CETKU 10 X; U
— wmuccuB u3 N + 1 uyucen, coxepxamuii mepen obOpamenuem Kk CALC
HayaJbHOE 3HAYE€HHUE pEIIEHUs B y3JlaXx MepBOro cios cerku; P, Q —
paboune wmaccuBbl M3 N — 1 uyucen KaxAbld /3TO TNPOTOHOYHBIE
KO3 pUITUEHTHI/.

Boixoaguse napameTpsl : U— maccuB u3 N + 1 yucen (oH xe
BXOJHOM), COAEP)KAILNNA 3HAUEHUE PELICHUS B y3JaX OYEPEAHOT0 BPEMEHHOTO
CJI0Sl CETKH.

[Tepen o6pamennem k nporpamme CALC HeoO6xoauMo:

1) onucatrs maccussl U, P, Q:

2) npucBouTh pakTuueckue 3HaueHus napamerpam HX, HT, N;

3) IIPUCBOUTDH 3JICMCHTAM U HayanbpHOE 3HAUYCHHE pCIICHHUA B y3JIaX
IIEPBOro CJI0A CECTKH.




3ajanue. Wcnonssys nporpammy CALC, pemuTh cMENIaHHYIO 3a1a49y ¢
MOCTOSTHHBIMU ~TPAHWYHBIMH ~ YCIOBUSMH [IJI1  OJHOPOJHOTO YpPaBHCHUS
TEIJIONMPOBOAHOCTH B obmactu D = { (X, t)|J0 < x < q, 0 <t < T}.
PesynbpraThl meyataTh Ha KakJI0M BPEMEHHOM CJIO€.

Iopsinok BBINOJHEHUSI NMPAKTHYECKOH PadoThI
1. CocTaBUTh OCHOBHYIO MpPOTpamMMy, COJCPXKAIIYI0 IUKINYeC Koe oOpalieHue
K IPOTrpaMMe PelIeHus] mapaboIMYecKoro ypaB HeHHsI C TeYaThl0 pPe3yJbTaToB
Ha KaKJIOM Imare.
2. CoctaBuTh TOANPOrpaMMy - (DYHKIIMIO, BBIYHCISIONIYIO 3HA4YCHUE
¢ynkuun  F(x) mis HavanpHoro 3nHaveHust u( x, 0).
3. [IpoBecT BBIYMCIICHUS Ha KOMIIBIOTEpE.
4. Pe3ynbTaThl penieHuss BHIBECTH B BUC TIpaduka M3MEHEHUS (YHKIUU C
3a(hUKCHPOBAaHHBIMH 3HAYCHHUSMHU Ha KOHI[AX HAYAJILHOTO WHTEPBAJIA.
[Ipumeuanue: s Oosee MIABHOTO MOBEACHHA (PYHKUUH YBEIUYUTH

HAaYaJIbHOE KOJMYECTBO TOUYEK pazomenus orpeska X [0, 1] mo croemy
YCMOTPEHHIO.

BapuaHnTsl 3ananuii
Pemmte cMemmaHHyO 3a1a9y 711 YPaBHEHHUS TETUIOIPOBOIHOCTH C
HavyaJdbHBIM ycioBueM Hu(x, 0) = f(x) u rpanuyHeiMu ycnoBusmu u (0,

t)=a, u(l, 0)=b

Ne Bapu f(x) a b c d

aHTa
1 1,1 | 30 | 005
2 12 | 35 0,15
3 : 1,3 | 40 | 025
4 & 14 | 45 0,35
5 } 1,5 | 50 | 045
6 | 1,6 | 55 0,55
7 } 1,7 | 65 | 065
8 | 1,8 | 7,0 | 075
9 i, 1,9 | 75 0,85
10 20 | 80 | 095

11 ' 8,0 3,0 20,0 0,05
12 9,0 4,0 21,0 0,15
13 10,0 | 5,0 22,0 0,25
14 11,0 | 6,0 23,0 0,35
15 12,0 | 7,0 24,0 0,45
16 13,0 | 8,0 25,0 0,55
17 14,0 | 9,0 26,0 0,65
18 X | 150 | 10,0 27,0 0,75
19 16,0 | 11,0 28,0 0,85
20 17,0 | 12,0 29,0 0,95

PEKOMEHAYEMAS JIUTEPATYPA




1. A.A.Camapckuii, A.B.I'ynun. Yucnennsle Metonsl. M.: I'maBnas pen. ®us.-
Mar. JuT. - 1989 1., 430 c.

2. baxBanos H.C. Yucnennsie metonsl / H. C.baxsanos, H. I1. XKunkos, I'.M.
KobenbkoB. — nzn.4-e; ['pup MO. — M.: bunom. Jlaboparopus 3Hanuit. 2006 r. —

636 c.

7.2.2.
TecroBble 3a1aHUs

He npenycMoTpeHbl ydeOHBIM IJITaHOM

TeMbl NHCHLMEHHBIX padoT!

[TucemenHbie pabOTHI IO KYpCYy MPEyCMOTPEHBI B BUE KYPCOBBIX padoT.
1. Pemienre oHOM M3 NPUKIAJHON MaTEMaTUYECKOM 3a/1auu, HallpUMep:
- MHOXKeCTBO MaH1e160poTa u ero aHajory;
- HecTauuoHapHoe ypaBHeHue lllpenunrepa;
- yncia CTUpIMHra;
- MOJICJIMPOBAHUE HAHOCTPYKTYP;

- p€UICHUEC 3aaa4 SJICKTPOCTAaTUKH,

- pCHICHUC 3a1a9 MaIrHUTOCTATUKH,

1 o
3anonnsemes eciu OUCYUNIUHOU NPeOyCMOMPeEHbl NUCLMEHHbIE, 8 M.Y. Kypcogble pabomul/npoekmol/PIP.



- pacdeT COOCTBEHHBIX YaCTOT U TAPMOHHUK IEKTPOIUHAMUUYECKUX CHCTEM;

- MOJICIMPOBAHKE B3aUMOJICHCTBUS SJIEKTPOMArHUTHOTO MO C METALTHYECKUM OOBEKTOM.

2. Pemienne oHOM W3 IPHUKIIAIHBIX 337]a4 MATEMAaTHIECKOW (PU3UKHU, HATIPUMED:

- pelleHre KpaeBoil 3a1auu ISl ypaBHEHHsI MapaboIMyecKoro TUIa ¢ TPaHUYHBIMH YCIOBUAMH 1, 2
u 3-ro pona;

- peleHne KpaeBoi 3a/1a4u Uil YpPaBHEHUS TUIIEPOOTMUYECKOTO THIIA;
. ITouck nukioB B rpade.

. Packpacka rpaga.

. Urpa "Kusns".

3
4
5
6. Urpa «TperupoBka B yTOOI.
7. Urpa «CemeitHbIi aBTOMOOHITBY.

8. Urpa «Aspomnopt».

9. Urpa «BopoObn».

10.06enaromue pumocodsol.

11.Yurarenu u nucaTenm.

12.Anroputmsl Data Mining:

- knacrepusanuu K-Means;

- KJIacTepU3alllM, OCHOBaHHBIE HAa Mepe OJIN30CTH;
- Apriori;

- Cart.

13. HaxoxxeHue onpenenuTess MaTpUIbl.

14. Haxoxaenue oOpaTHON MaTpPHIIBIL.

15. Anroputmsl uncieHHOTo qud depeHIInpOBaHHUSL.

16. Beruncnenue nnrerpaia merogom Monte-Kapio.

17. Beruucienue n-MepHOro uHTerpaiia ot Gpyukuuu (3agaercs Gpyuknus) merogom Monre-Kapiio.
18. VTepalinOHHBIN aNrOPUTM YUCIEHHOTO MHTETPUPOBAHUS.

19. PekypcHBHBII alrOPUTM YUCIEHHOTO HHTETPUPOBAHUSL.
20. Pemenune nuddepeHnnanbHbIX ypaBHEHUH.

21. CopTupOBKHM Ha CUCTEMAX C OOIICH MaMsThIO.

22. I'enepanus Cliy4aiiHbIX IPOLIECCOB € MAMATHIO C 3aJJaHHBIM PACIIPEACICHUEM.

23. 3ydeHune CeKTpOB CIIy4aiHbIX IPOLIECCOB.

24. Pacnio3HaBanue 00pa3oB (Ha KOHKPETHOM MIPUMEPE).

25. Pemienne CJIAY npsmbeiM MeTooM ['aycca (wnm qr00bIM ApyTUM).

26. Pemenne CJIAY urepanmonasiMu MeTogaMu ["aycca — 3eiinens (Wid JT00bIM APYTHM).
27. Pemienne CJIAY urepaliiOHHBIMM METO/IaMU BapHallMOHHOTO THUIIA.

28. OmpenenieHre COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB.



29.
30.
31.
32.
33.
34.
35.
36.

ITouck xnroua y3na gepeBa

[Torck MakCUMabHOTO AJIEMEHTA JIepeBa
[Torck cyMMBI Bcex 3JIEMEHTOB JiepeBa
ITouck konuvecTBa y3J0B JepeBa
IlepeMHOXEHNE MATpPHIL.

CkansipHO€ IPOU3BE/ICHUS BEKTOPOB.
YMHOKeHUEe MaTpHUIlbl Ha BEKTOP.

CnoxeHue BCKTOPOB.



7.3.0neHoYHbIe CpeacTBA JJsi NMPOMEXKYTOYHOM aTTECTAIIMM IO HUTOraM OCBOEHUSA

AUCHUITIIMHBI

7.3.1. Bonnpochl K aTrecTamuu

Cemectp’ 7
Ne 3

/i Bonpocsl k 3k3aMeHy

1 Knaccudukaiusi ypaBHeHUI B 4aCTHBIX MPOU3BOIHBIX

2 [TocTaHoBKa 3a/1a4 JUIsl ypaBHEHHMH 1apaOoJIMYecKoro THUIa

3 [TocTaHoBKa 3ajjay AJIsl ypaBHEHUM runepooIn4eckoro Tuma

4 ITocTaHoBKa 33724 JJisl YypaBHEHUM SJUTMITHYECKOTO TUIIA

5 PasHocTHas annpokcumanys quddepeHnmanbabX ypaBHeHUH. OCHOBHBIE ONpeeIeHUs

6 Pemenne HayanpHO-KpaeBo# 3a7auu JJis ypaBHEHUs TapaOoJIuiYecKoro Tuna

7 Pemenne HauanbHO-KpaeBoOM 3a7jauu [yl ypaBHEHUS IapaOOJIMYECKOTO TUIIA C YCIOBUIMHU
2-1o 1 3-10 poja Ha rpanuiiax. OqHOMEPHBIN CITydaid.

8 Metoa NpOrOHKM PEIIEHUs] CUCTEM € TPEXAUArOHAJIBHON MaTpULEH

9 Oco0eHHOCTH annpoKCUMAIMK IPAaHUYHBIX YCIOBHH U1 ypaBHEHUH MapaboIudecKoro
TUIA

10 MeTto1 GUKTUBHBIX TOUYEK

11 ANnpoKkcuManys MeTo1I0M (PUKTUBHBIX TOUEK I'PAHUYHOTO YCIOBHSI TPETHETO pojia

12 ANIpoKcUMaIus METOI0M (PUKTUBHBIX TOYEK T'PAHUYHOTO YCIOBHUS BTOPOTO poJia

13 Annpokcumanys yCJI0BUM CONPSIKEHUS

14 KoHeuHo-pa3HOCTHAs anmpoKCUMAIIHs 3a1a4 i ypaBHEHUHN THIIEPOOIMYECKOro TUITA

15 KoHeuHOo-pa3HOCTHAsI anpOKCUMAaNMsl 3a/1a4 11l YPaBHEHUM SJUIMIITUYECKOrO TUIIa

16 OCHOBHBIE TOHSITHS, CBA3aHHBIE C KOHEYHO-PA3HOCTHOM anpOKCHUMAIAEH.
AnmnpokcuManys U NOpsSA0K anipoKCHUMaluu

17 OCHOBHBIE IOHSITHS, CBA3aHHBIE C KOHEYHO-PA3HOCTHOM anlpoOKCUMAaIMen. Y CTOMYMBOCTh

18 OcHOBHbIE TIOHATUS, CBSI3aHHBIE C KOHEYHO-PA3HOCTHOM anmnpokcumanueil. CXoauMocTs U
MOPSIIOK  CXOJMMOCTHU

19 Teopema 3KBUBAJIEHTHOCTH O CBSI3U aIPOKCUMAIUS U YCTOMYHUBOCTH CO CXOJIUMOCTBIO

20 HesBHo-sBHasi KOHEYHO-pa3HocTHas cxeMa Kpanko — Hukonabscona

21 MeTo/1 ycTaHOBJIEHUS] U €r0 000CHOBaHHE

22 Pa3Butue Teopun 1BMKEHUS MHOTO(a3HBIX TeTePOreHHBIX cpea. OCHOBHBIE IOMYIIEHUS
MOJI€JIM BHYTPUKAMEPHBIX MTPOLIECCOB

23 [TpuHIMI 3anucy ypaBHEHUH MEXaHUKH MHOTO(a3HBIX TeTEPOreHHBIX CPejl Ha IpuMepe
YPaBHEHUsI COXPAHEHHUsI MACCHI

24 BriBo ypaBHEHUI coXpaHEeHUs MacChl ABYX(pa3HON pearupyromnieid CMecH B KaHalle
MIEPEMEHHOr0 CEUECHMSI

25 BriBoJ1 ypaBHEHUI cOXpaHEHUs HIMITYJILCOB (Da3 IByxX(a3zHON pearupyrouieil CMecH B
KaHaJIe IEPEMEHHOTO CEYEHUS

26 BrIBO ypaBHEHUS COXpaHEHUS TIOHON »HEepruu AByX(as3Hoil pearupyromeil cMecu B
KaHaJIe IEPEMEHHOTO CEYEHUS

27 [TosiHas cucteMa ypaBHEHHUH, OMUCHIBAIOIIMX OAJUIMCTUKY CTBOJIBHBIX CHCTEM

28 Konxkperuszanus QpyHKIMI MacCOBOTO U CHJIOBOT'O B3aUMOJICHCTBUS T€TEpPOreHHOM
CUCTEMBbI: T'a3bl - HECTOPEBIINE 3JIEMEHTbI

29 OcHOBHBIE OTIpeIeTICHNS 1 KOHEYHO-PA3HOCTHBIC CXEMBI IS 33]1a4 MaTHU3HKU

30 KoneuHo-pa3HOoCTHAsI annpoKcUMaIMs 3a/1a4 JJisl ypaBHEHUI mapaboaryecKoro THia

2
Ecnu oucyunnuna uzyvaemcs HecKOIbKO cemMecmpos, mo mabauya Qopmupyemcs 015 Kaxcoo2o cemecmpa.
3 Ocmasums nyxcuyio gopmy KoHmpons.




31 Annpokcumanysi TpaHUYHBIX YCIOBHM

32 Pa3HocTHas anmpokcumalys oneparopa

33 Pa3HoCTHBIE METO/IBI pemieHus 3a1a4 MaTPU3UKU. PazHocTHas anmpoKkcuManus
nudepeHIMaTbHBIX YPaBHEHUH.

34 OcHOBHbIE IOHATUS, CBSI3aHHBIE C KOHEYHO-PA3HOCTHOMN alpOKCUMAIUEH.
KoHcepBaTUBHOCTh U KOPPEKTHOCTb.

35 AHaIu3 NopsAKa annpoKCUMAIMK PA3HOCTHBIX CXEM.

36 OCHOBHBIE ONPEJENICHHs Pa3HOCTHOIO MeTo1a Dinepa-Jlarpanxka.

37 YpaBHEHUE COCTOSHMS TOPOXOBBIX T'a30B

38 ["eomeTpudecKuil 3aK0H ra3000pa3oBaHus

KommuiekT MaTepHuaJIOB JAJIA IK3aMECHA

bunerts! ans cnaun sK3aMeHa.

7.3.2. Kputepun u HOpMbI OLIEHKH

dopma
Cemectp’ "POBEACHUI Kpurepun u HOpMbI oneHKH®
NPOMEKYTOYHOM
arrecTanuu’
7 DK3aMeH CTaBUTCS CTYJICHTY Ha 3K3aMeHe, CCIIH OH
(ycTHO) MCUEPIIBIBAIOIIE M TPAMOTHO JaJl OTBETHI Ha

BOIIPOCHI 9K3aMEHAIIMOHHOT 0 Ouera 1o
«OTJIIMYHO» | AMCLUIUIMHE WJIH IIPU OTBETE JAOITYCTUII
HEeOO0JIbIIIYI0 HETOYHOCTh Ha 1 Bompoc, HO Mpu
9TOM CMOT IT'PaMOTHO OTBETUTh HA
JIOTIOJIHUTENbHbBIE BOIPOCHI
CTaBUTCSI CTyICHTY Ha dK3aMEHE, €CIIM OH
MCYEPIBIBAIOIIIE U TPAMOTHO J1ajl OTBET Ha 1
BOIIPOC 3K3aMEHALMOHHOTO OMJIeTa, a Ha
JPYroi TOJIBKO T€3UCHbIE BBICKA3bIBAHUS UITH
JIOITyCTHIT HEOOJIbIIINE HETOUHOCTH TPU
OTBETE Ha BOIPOCHI 3K3aMEHAI[IOHHOTO
Ounera U Jan KpaTKue OTBETHI Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI
«YZOBJIETBOP | CTABUTCS CTYAECHTY Ha dK3aMEHE, €CIIM OH HE
UTEIILHO» CMOT JaTh OTBET Ha OJIMH U3 BOIIPOCOB
HK3aMEHALIMOHHOTO OMJIeTa UM OTBETUII Ha
BCE BOIIPOCHI, HO IIPH 3TOM OTBETHI
COJIEprKajIl TOJIBKO TE€3UCHBIE BHICKA3bIBAHUS

«Xopouio»

* Ecnu Qucyuniuna peanusyemcs HECKONbKO CeMECIpos, Mo CeMecmphbl YKA3blearomcs. 6 00Hotl mabnuye no nopsoxy.

> Vkasvieaemes gopma xonmpons (3awem, 3auem ¢ oyenkoil, dk3amen) u 6 ckobkax opma nposedenus. (YCmHO, NUCLMEHHO, NO
HakonumenvsHomy petimuney (0aa oucyuniun, pearusyemvix ¢ bPC)).

S Ecau gpopma xonmpons «3auemy, mo ocmasum monbko CMpoKu ¢ OMMemKamu 0 3aueme, eciu Gopma KOHMpons — «3avem ¢
OYEHKOUY» UNU «IK3AMEHY, MO OCMABUNMb MOLKO CIMPOKU C OYEHKAMU.




dopma
NPOBeICHUSA
NMPOMEKYTOYHOM
aTTecTanuu

Cemectp KpuTtepun u HOpMBI OLIEHKH

CTAaBUTCS CTYJIEHTY Ha SK3aMEHE, €CJIM OH He
«HEYIIOBIIETBO | JIaJl OTBET Ha BOIPOCHI 3K3aMEHAITHOHHOTO
PUTEIBEHOY OuseTa WM B OTBETE COJIEPIKAIUCH
byHIaMEHTAIbHBIE OIIUOKH




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

KoauuecTtBO B
Tun (yueOHuk, yueoHoe .
HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJjioBoK) Tox u3nanus onbauorTexe /
n/n MeTOoANYEeCKoe mocoomne,
HaumeHoBaHue
NMPAKTHKYM, JP.) 3EC
1 B.®. ®opmanees, J.JI. YucineHHble METObI
p A g VuebHoe nocobie 2006 3BC «IPRbooks»
PeBusnukos
2 N.I'.Pycsak, B.M.YmakoB BuyTtpukamMepHble IeTepOreHHbIE MPOIECCHI
YA yIp p p pont YyebHoe mocobue 2001 OBC «IPRbooks»
B CTBOJBHBIX CUCTEMAX
8.2. lonoiHMTEILHAS JIUTEPATYPaA
KouunuyecTBO B
Tun (yueOHuK, yuedHoe .
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJH 3arsnaBue (3aroJioBoK) TI'ox n3panus ouoéauorexe /
n/n MeToaHYecKoe mocooue,
HaumMeHoBaHue
NPAKTHKYM, JP.) 3EC
1 | C.B.Ilopuues KowmmerotepHoe MOJICTTUPOBAHUE Y4ebHoe mocobue ass 2003 3BC «IPRbooks»
bu3rYecKuX MporeccoB B nakere Matlab cinymareneit eMBI
2 | CK.T'ogyHoB, PaszHocTHBIE CXeMBI (BBEIEHUE B TEOPHI0) | YueOHOe mocodue 1977 3

B.C.Ps0eupkuii

7 . .
Vkaszvieaemes konuuecmeo ox3. 0ist neyammvix u3()aHuu, onst 9JIEKMPOHHbBIX uzoanuil — naumenosarue I5C.







8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX

cucrem®

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

Ne HaumenoBanmue 11O PeKBHIHTEI Aorosopa
n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 Windows XP beccpounbie
2 Microsoft office 13 Ne61935138 ot 28.05.2012
(6eccpouHbIi)

8.5. Onucanme MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMON VISl OCYLIEeCTBJICHUSA
00pa3oBaTeIbLHOI0 NMpoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne Ap. 00bEKTOB ISl IPOBEACHUS
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
/Il | MPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
MOMEILIEHUMH VIS CAMOCTOSATEeIbHOM
padoThl o0yvyaouuxcs (HoMep ayAUTOPHH)

KomMnbroTepHslii kiace Cron YUEHHIECKH-26 IIT., cTON
VIIK-314 MpenoiaBaTeabCKuii-1 1mT., CTyIBsA-28 IMIT.,
1 JocKa ayJMTOpHAsI (menoBasi)- 1T.,
KOMIIBIOTEP C BBIXOJIOM B C€Th HHTEpHET- 17

IIT.
Krnacc mist camoctosiTennbHOM paboTh Cron ydYeHHUYECKHH-26 1mT., CTyn-26 1miT.,
2 | Tr-401 KOMITBIOTEP C BBIXOJOM B CE€Th MHTEpHET- 16

IIT.

8 basvl 0Oannwlx u qu)opMauuongle Cnpaeovtvle cucmemol 00J1CHBL ObIMD aKmya’jlbHbl.
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