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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucumnnuubl: CdopmupoBatb KOMMNeTeHUMM obyvatowlerocs B 0bnacTm  matemaTudeckoro
MOLENMPOBAHUSA COXHbIX TEXHUYECKMX CUCTEM WU UX INIEMEHTOB B LENSAX UCCenoBaHWsl, NPOrHO3MPOBaHUSA pe3yrbTaToB
(PYHKLMOHMPOBAHMS, ONTMMU3aLMK, B TOM YMCNE C NO3ULIMIA SHEPTO- N pecypcocbepeeHmst.

1.2 3apaum gUCUUNNUHDI:

* NPOAEMOHCTPUPOBATL KOHLIENTyarlbHble NoAXodbl K MOCTAHOBKE M PEeLUeHWIO 3aday aHanm3a M CUHTE3a CIOXHbIX
XUMUKO-TEXHOMNOrnYecknx cuctem (XTC);

* 00y4YnTL MaTEMaATUYECKOMY annapary, NPMMeHAeMOMY AN peLLleHns 3adad pacdeTta cnoxHelx XTC, B TOM 4ucne B
cMcTemMax aBTOMaTU3MPOBAHHOMO pacyeTa;

* chopMMpoBaTh HaBbIKM MOCTPOEHUS MaTteMaTUYECKMX MOAENEN TUMOBbLIX MPOLECCOB XMMWUYECKON TEXHONOrnu,
He(PTEXMMUN N BUOTEXHOSOTMN HA OCHOBE (PEHOMEHONOMMYECKUX U SMMUPUKO-CTATUCTUYECKMX NOAXOAOB M UCCnenoBaHus
NpoLEeCccoB MO 3TUM MOAENSAM.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBLI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

MeToabl U cpefcTBa aBTOMATU3UPOBAHHbBIX PACYETOB B 3KOMOMu
MHdopmaumnoHHbIE TEXHOMOMK

OOwas n HeopraHuyeckast XMMunsi

AHanuTnyeckas xumusl 1 U3NKO-XMMUYECKMEe MeToabl aHanm3a
dunsmyeckan xmmmns

OpraHunyeckas xmmmsi

2 KOMMETEHUWU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIINHBI

MK-3: CnocobeH ocyluecTBNATbL pa3paboTKy M 3KONOro-akKOHOMU4yeckoe o060CHOBaHMe NNaHOB BHeAPEeHUs
npuponooxpal-u-loﬁ TeXHUKU U TeXHOJTONr'Mn B opraHunsaumm

3HaTb: OCHOBbI mMogenmpoBaHNA TEXHOJNIOMMYECKNX CUCTEM KaK COBOKYMHOCTU TEXHOJNTOrM4YeCKnx annapartoB; MaTtemMmaTn4eckme
OCHOBbI pacyeTa CIOXHbIX XMMUKO-TEXHOJTIOTMYECKMNX CUCTEM.

YmeTb: pa3pa6aTb|BaTb mMaTemMaTunyeckme onnucaHmAa TexXHONorm4ecknx Ccuctem Ha OCHOBe WUHTerpalibHbIX WU
AEKOMNO3NLUNOHHbLIX MEeTOO0B.

Bnapetb: HaBblikamu pacyeTa TexHONorm4ecknx cuctem C ucnosib3oBaHnemMm [OOCTYyNnHOro nporpamMmmMHOro obecneyeHus;
HaBblkaMUu NnpoBeneHnsa pacyeToB And obocHoBaHus NPOEKTOB pacCLUNpeHna N peKoHCTPYKUnn ﬂ,eVICTBleUJ,VIX npon3BOACTB.

MK-4: CnocobeH ycTtaHaBNMBaTb NPUYMHbI U NOCNEeACTBUA aBapUMHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLMNX
BelLeCcTB B OKpYXaloLlyl cpeay, NoAroTaBnvMBaThb NpeanoXxeHus no npeaynpexneHnto HeraTUBHbIX NocneAcTBUN

3HaTb: OCHOBHble CBOWCTBA CIOXHbIX Npon3BOACTBEHHbLIX CUCTEM B 4acTu WUX 3SMEepOKEeHTHOCTU, OCHOBHblE NOoAxXoAdbl K
aHann3y U CUHTE3y CUCTEM.

YmeTb: Y4nTbiBaTb CBA3MN MeXOy I3rNeMeHTaMU CXeM 4epe3 TexXHOosrorm4yeckme TMnoTOKU CbipbA W 3HEPrun, CoCTaBnATb
MaTepualnbHble U 3HepreTun4yeckme OanaHchbl.

Bnapgetb: matemaTnyeckum annapaTtomM 1 nporpaMmmMHbIMU NpoAyKTaMn, UCcnofb3yeMbiMn B pacyeTax CIOXHbIX CXeM, B TOM
yucne metogamm ontuMmn3aumm napameTpoB.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE
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Pasgen 1. MatemaTtuyeckoe mogenupoBaHue
CMNOXHbIX XMMUKO-TEXHOSOTMYECKMNX CUCTEM.

Tema 1. Xumuko-TexHonormyeckasi cucrema
Kak 0O beKT MOgenupoBaHusl.

MoHaTtne XTC. Ctatudeckne n
OVHaMn4eckne pexxumbl PYHKLUMOHUPOBaHMS.
OnemeHTbl XTC. TexHonornyeckne
onepaTopbl. TEXHONOrM4YeCcKne NOTOKMU.
MapaMeTpuU4YHOCTb NOTOKOB. 3aMKHYTbIE U
pa3omkHyTble XTC. MaTemaTuieckas Moaenb
XTC. lNocTaHoBKa 3afay CUHTE3a M aHanusa
XTC. lNMpoeKTHLIN U NOBEPOYHLIN pacyeThbl
XTC n ee anemeHTOB. PasmepHOCTb 3agayuun
pac4yeTta XTC.

Tema 2. ViHTerpanbHble MeToabl pacyeTta
cTaumoHapHbIX pexnmoB XTC.

CyLWHOCTb UHTErparnbHbIX METOO0B U NX
npUMeHumocTb. OrpaHnyeHns MeToaoB.
PacueT matepmanbHbIX NOTOKOB B 3aMKHYTON
XTC maTpu4HbIM METOOOM.

MpakTnyeckoe 3aHsaTue. Pacyer
MaTepuanbHbIX NOTOKOB B 3aMkHYyTON XTC
WHTEerpanbHbiM (MaTpUYHbIM) METOA0M
(koMnblOTEPHOE MOAENUPOBaHUE).

2 4 6,75 mn

Tema 3. [JekomMnNo3nLNOHHbIE METOAbI
pacyeTa ctaumoHapHbix pexumon XTC.
CyLHOCTb AEKOMNO3NLMOHHBIX METOOB U UX
npMMeHnmocTb. PopmanbHblie MeTOAbI
onpegeneHuns nocnegoBaTenbHOCTM pacyeTa
anemMeHToB pa3oMkHyTon XTC. Pacuet 2 4 6 nn
MaTepuanbHbIX MOTOKOB B pa3oMkHyTon XTC
OEKOMMNO3NLIMOHHBLIM METOLIOM.
MpakTnyeckoe 3aHsaTue. Pacyer
MaTepuanbHbIX NOTOKOB B pa3oMkHyTon XTC
(komMMbIOTEPHOE MOAENMPOBAHNKE).

Tema 4. CTPYKTYPHbIN aHann3 3aMKHYTON
XTC un ee pac4yeT ntepauynmoHHbIM METOLOM
MTepaunoHHbIN NOAXOA K pacyeTy 3aMKHYTbIX
XTC npu peanusauunm 4eEKOMNO3NULMOHHOIO
MeTofa. OCHOBHbIE 3Tanbl CTPYKTYPHOTO
aHanunsa XTC. KomnbloTepHas peanusauyus 2 4 8 nn
anropuTMoB.

MpakTudeckoe 3aHsATUE. CTPYKTYPHbIN
aHanua 3amkHyTon XTC. KomnbloTepHbIn
pac4yeT 3aMkHyToM XTC UTepaunoHHbIM
MeToA0M (KOMMbIOTEPHOE MOAEeNUpoBaHue).




Tema 5. MNporpamMmHble NakeTbl Ang
aBTOMaTU3MPOBAHHOIO pacyeTa CNOXHbIX
XTC. O6eyxaeHvne Noaxonos K
aBTomaTtmsaumm pacyeta XTC npon3BonbLHOM
CTPYKTYpbI, TpeboBaHu yHUdbuKauum
OMNMUCaHUIN CTPYKTYP MOTOKOB, BXOAHbIX U
BbIXOAHbIX MapamMeTpOB NPOrpamMmMHbIX
MOAynewn pacyeTa TUNOBbIX ANIEMEHTOB.
Heobxoanmoe nHdopmMaLMoHHoe
obecneyeHne pacyeToB. Tunosasa CTpyKTypa
NporpaMmHOro nNpoaykTa.

MpakTnyeckoe 3aHsTue. Pacyet
MaTepuarnbHbIX MOTOKOB B pa3oMkHyTon XTC
(koMnblOTEPHOE MOAENUPOBAHKE).

Pasgen 2. Tunosoe nHdopmaunoHHoe
obecneyeHre aBTOMaTU3NPOBAHHbIX
pacyeTOB XMMUKO-TEXHONOMMYECKUX CUCTEM

nn

Tema 6. CneumanmampoBaHHble 6a3bl 1 6GaHkn
AaHHbIX KaK OCHOBa MH(OPMaLMOHHOIO
obecneyeHns aBTOMaTM3NPOBAHHbIX
pacyeToB.

Ba3sbl aHHbIX Kak COBOKYMHOCTb CBS3aHHbIX
TabnuyHbIX CTPYKTYp. KOMnoHeHTbl 6a3
AaHHbIX. Cuctembl ynpasneHus 6asamu
AaHHbix (CYB[), ux HasHa4yeHne N OCHOBHbIE
dyHkumun. CYB[ yHnBepcanbHbie n
cneumanu3poBaHHbIE.

Tema 7. baHk gaHHbIX Mo Gur3mnKo-
XUMUYECKMM CBOMCTBaM BELLECTB U CMecen
Kak MHCTPYMEHT aBTOMaTU3NPOBAHHOIO
pacdeTa CBOMCTB TEXHONOMMYECKMUX NOTOKOB.
Otanbl co3ganns 6aHka gaHHbIX. Beibop
ypaBHEHUN AN OLEHKN CBONCTB YNCTbIX
BeLLEeCTB U nx cmecen. OnpegeneHne Habopa
PUINKO-XMMUYECKNX KOHCTAHT 1 NapameTpoB
Koppensauun ons xpaHeHus B 6a3e AaHHbIX.
CneumnanusumpoBaHHas CYB[l 6aHka gaHHbIX
N ee UCMNomb30BaHNE B 00CNyxunBaHn1 6asbl
OaHHbIX 1 pacyeTax CBOMCTB MOTOKOB.
Mcnonb3oBaHne GaHka AaHHbBIX MO PU3NKO-
XUMUYECKMM CBOMCTBaM BeLLECTB U CMecel B
NPOrpaMMHbIX MOLYMSIX pacyeTa SN1eMEHTOB
XTC.

MpakTnyeckoe 3aHsaTue. N3yyeHue
CTPYKTYpbI U BO3MOXHOCTEN B6aHKa AaHHbIX
Mo CBOWCTBAM BELLIECTB U CMECEN U ero
CYB[ (komnbloTepHOE MOaenupoBaHue).

nn

Tema 8. NMocTpoeHne u NnpumeHeHne 6a3
AaHHbIx (B) no TvnoBomMy 060pyaoBaHMIo.
OOwwmin noaxopn K NOCTPOEHMIO U XPaHEHUIO
OaHHbIX. N3y4eHne NpruHUUNOB CO34aHusa u
npuMeHexusa B[l Ha npumMepe 6a3bl AaHHbIX
Nno TeNNIO06MEHHBLIM KOXYXOTPYOHBIM
annaparam.

MpakTnyeckoe 3aHsTUE.
ABTOMaTU3MPOBaHHasA OLEeHKa CBOMCTB
TEXHOMOrMYecknx NoTOKOB B MOAYNSAX
pacyeTa annapaToB No 6aHKy AaHHbIX
(koMnblOTEPHOE MOAENMPOBaHME)

mn

mn




Tema 9. dMmnupunyeckne matemaTnyeckmne
MOZENu: NonyYyeHne n nx NCnonb3oBaHne B
MHGOpMaLMOHHOM obecnevyeHnn
TEXHOMOrMYeCcKnx pacyeTos.

MogenupyeMbiii NPOLIECC KaK «4YepHbIi
AWKK». HesaBruCMble NepeMeHHbIe U
dyHKUMSA oTKNMKa. MicxoaHble AaHHble s
mMozenvpoBaHus. Beibop dpopmbl mogenu.
Mooxoapbl K OLeHKe NapaMeTpoB YpaBHEHNS
mozenu. MeTtoa HauMeHbLUUX KBaapaToB U
ero peanusaums. O630p JOCTYMHbIX
NpOrpaMmmHbIX CPeacTB PerpecCUOHHONO
aHanmaa.

MpakTnyeckoe 3aHsaTre. MeToa HaMMeHbLUNX
KBagpaToB M €ro UCMoib30BaHNe AN OLEHKM
KO3(h(PMLIMEHTOB IMNUPUYECKMNX YPABHEHUNA.
Peanusaunsa nuHenHon perpeccum B cpeae
mMaTemartumyeckoro naketa Mathcad
(kOoMMNbIOTEPHOE MOAENMPOBAHNKE).

Utoro B cemecTtpe (Ha kypce ans 3A0)

nn

KoHcynbTauum 1 npoMexyToyHas atrectaums
(3auer)

32

59,75

Pasgen 3. leTepMuHMpoBaHHbie
MaTemaTuyeckne moaenu anemeHtoB XTC.

Tema 10. O6wme noaxoabl K NOCTPOEHMIO
[eTEPMUHNPOBAHHbBIX MaTeMaTUYECKNX
Mogenen 06BbEKTOB XUMUYECKOW N CMEXHbIX
TEXHOMOrnM.

OnucaHve paBHOBECUS, KWHETUKW, YCIOBUIA
MaccornepeHoca Kak COCTaBMsoLLMX
MaTemaTu4eckon Moaenu npotecca.
MpeacrasneHue o rmapoanHaAMUYECKON
CTPYKTYpE NOTOKOB KaK onpeaenstoLmim
akTop BbIGOpa POPMbI MATEMATUYECKOTO
onucaHud. Tunosble moaenu
rMopoauHaMNUYEeCKON CTPYKTYPbl MOTOKOB U UX
npuMeHeHne.

MpakTunyeckoe 3aHaTHMe. WccnegosaHue
MEeTOL0B annpoKkcumMauumn yHKLUA npu
NOCTPOEHUM IMNUPUYECKUX MaTEMATUYECKNX
Mopaenen.

Tema 11. MogenupoBaHve rmgpaBnuyeckmnx
CUCTEM KakK MpMMep NOCTPOEHMS
JeTepMUHNPOBAHHbLIX Moaenen pasHom
MaTtemaTu4eckon hopmbi.

MopenupoBaHve NpoLeccoB B YCTaHOBKaXx
MOHTEXH0. MofenmpoBaHne KOpOTKOro
pasBeTBrEHHOro Tpybonposoaa.
MopenupoBaHue NpoLEeCcCOB NCTEYEHUS.
MpakTuyeckoe 3aHsaTHe. NccnegoBaHve
rMapaBNYecKnX CUCTEM MO MaTeMaTU4eCcKnm
Mogensim.

12

nn

Tema 12. MogennpoBaHue cTaLMOHapHbIX
NnpoLeccoB B TeNI00OMEHHbIX annapaTax
ONs uenen NnpoekTHOro pacyeTa.
MpakTnyeckoe 3aHsaTue. UsyyeHue
3aBUCUMOCTN (POpMbI MaTEMaTUYECKOIO
onncaHusa TennooBMeHHbIX annapaToB OT
BbIOpaHHOM rMapoaNHAMNYECKON CTPYKTYPbI
NOTOKOB TEMJIOHOCUTENEN.

12

nn

Pasgen 4. Matematnyeckoe mogenmpoBaHue
annapartoB C y4eTOM BblGpaHHOM
rMapoAMHaMNYECKOM MOLENN CTPYKTYPbI
NMOTOKOB.

12

nn




Tema 13. MogennpoBaHme TeNNOOOMEHHbIX
annapartoB C Y4eTOM NPUHATON MOLENM
CTPYKTYpPbl NOTOKOB.

MpakTnyeckoe 3aHsTre. OueHka 3 8 12 nn
kKoaddumumMeHTa Tennonepegayun ang
pasnnYHbIX COCTOSIHUI TENNOHOCUTENEN B
KOMMNbIOTEPHbIX pacyeTax.

Tema 14. MogennpoBaHne XMMNU4eCKnx
peakTopoB C y4eTOM BbliGpaHHOM
rMapoAMHaAMNYECKON MOLENN CTPYKTYPbI
NOTOKOB.

MaTepuanbHbii 6anaHc XMMUYeCcKon
peakumm. ObLLas CKOpoCTb peakunn.
MopgenupoBaHne KMHETUKN CIIOXHbIX
peakumi. MogenvpoBaH/ne XMMU4eCcKmx 4 10 12 nn
peakTopoB Ha OCHOBE MoZenen ngeanbHoro
BbITECHEHUS, naeansHOro CMeLLeHus,
SYEEYHON.

MpakTuyeckoe 3aHsaTMe. MogenuposaHue u
pacyeT KUHETMKN XMMUYECKOTO
B3ammoaencTeud. MiccnegosaHue moaenen
XUMWUYECKUX PEAKTOPOB.

Tema 15. MNogxoabl K MOAENNPOBAHMIO
MaccoobMeHHbIX MPOLLECCOB M annapaTtos.
MpakTnyeckoe 3aHsaTME. MeToa aHanorumn B
MOLENMPOBaHUN TENMO- U MacconepeHoca.

2 8 115 AC

WNtoro B cemecTpe (Ha kypce ans 3A0) 17 51 71,5

KOHch'IbTaLI,VII/I N NPpOMEXYTOYHadA aTTecTauund

(KypcoBas pabota, Ok3ameH) 45

Bcero koHTakTHas pab6orta n CP no

120,75 131,25
AucuUnInHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3apga4mn KypcoBown paboTbl (npoekTa): OCHOBHON LieNbio KypCOBOW paboTbl ABMNAETCS NPpUBUATUE
CTyOeHTaM HaBbIKOB CAMOCTOATENbHOM NOCTAaHOBKM 1 peanu3auuu 3agadym mateMaTUuyeckoro MoaenmMpoBaHns Kak OTAeNbHOro
annaparta (anemeHTta XTC), Tak U XMMUKO-TEXHOMNOMMYECKON CUCTEMbI B LIEMOM.

4.2 TemaTuka KypcoBon pa6oTbi (npoekTa): KypcoBas paboTa BbINONHAETCS CTyAeHTaMu Mo MHAMBUAYaNbHOMY
3agaHuio. Tunosoe 3agaHne Ha BbINOSIHEHWE KypcoBOW paboThl BkMoYaeT ABe ob6A3aTernbHble YacTu:

* pacyeT 3aMkHyTON XTC uHTerpanbHbIM 1 4EKOMNO3ULUMOHHBIM MeToAaMm1 C MPOBEPKON pesynbTaTta B
mMogenvpytoLlen nporpamme (20 BapMaHTOB MHAMBUAYArbHbIX 3aA4aHUN, NPeacTaBnaoLmMX cobol rpadmyeckoe onncaHme
cTpykTypbl XTC 1 Habop ypaBHEHWI CBA3N MeXay deMeHTaMm);

* pa3paboTka MaTemaTM4eCKoro onMcaHns annapaTta kak anemeHTa XTC v peanu3aumsa MOAenu ¢ nocrneayowmum
BbIYMCIIMTENbHBLIM 3KCMEPUMEHTOM:

— MOAEeNMpPoBaHNe XMMUYECKNX PeakTOpOB PasfnnyHoro Tuna;

— MogenupoBaHune TennoobMeHHbIX annapaTtoB pas3nMYHOro TUNa;

— MoenupoBaHmne KOMOHHbIX MaccoobMeHHbIX annapaToB Ang abcopbumu;

— MogenupoBaHue agcopOLMOHHBIX annapaTos;

— KOMMNbIOTEPHbIN aHanu3 AaHHbIX C MOCTPOEHNEM AMMUPUYECKNX MaTeMATUYECKNX MOdENEN.

4.3 Tpe6oBaHUA K BbINONTHEHWUIO U NpeACcTaBNEHUIO pe3ynbTaToB KypcoBOW paboThl (MpoekTa):

Bbibop crnocoba peanusaumy 3agaHuin KypcoBoW paboThl (S13blK NPOrpamMmMmpoBaHUsl, aBTOMaTM3NpPOBaHHas cpena
MOAENMPOBaHNS M pacyeTa, maTemMaTuyeckme nNporpaMmbl) — Mo KenaHuw cTygeHTa. PekomeHayeMble cpeacTBa peannsauum
— Borland Delphi, Mathcad.

PesynbTtathl nNpeacTaBnsioTCss B BUMAE MOSACHUTENbHOW 3anucku obbemoMm oT 20 CTp., BKOYAs TEKCTbI
paspaboTaHHbIX NPOrpaMMHbIX NPOAYKTOB. [osiCHUTENbHAsA 3anncka BLINOHAETCA B TEKCTOBOM pefdakTope ¢ cobnogeHnem
npasun odgopmnennss no [OCT 7.32-2017. T[lpu 3awmTe KypcoBok paboTbl obyyalowmumcss OOSKHbI - ObITb
NpOAEMOHCTPUPOBaHbI paboTOCNOCOOHbIE NPOrpaMMHbIE NPOAYKThI.

5. ®OH OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU



5.1 OnucaHue nokasarenen, KputepueB n cuctemMmbl oueHnBaHusA pe3ynbTaTtoB OGy‘-IeHVI;I

5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
MNMoka3saTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KOMMAeTeHUUN cpeacTea
Mpuogut onpegenexHne XTC, onucbiBaeT TUNbI CBA3EN MeXay
aneMeHTamu, pasnuumsa Mexay 3aMKHYTbIMU U pa3oMKHYTbiMu XTC;
onucbiBaeT NOCTaHOBKY 3afayn cuHTe3a n aHanmaa XTC;
XapakTepusyeT MHTerparnbHble U JeKOMMNO3ULNOHHbIE MEeTOAbI pacyeTa
XTpC pn3y P A H Ael P Bonpockl 4ns ycTtHoro
cobecenoBaHus.
CocTaBnset eguHoe mateMaTnyeckoe onucaHne XTC Ha ocHoBe
N - TunoBble NpakTUKo-
MK-3 ypaBHEHUIA MaTepuanbHOro 1 TennoBoro 6anaHcoB (MHTErparnbHbIN
. _ o OpWEHTMPOBaHHbIE 3a4aHus
NoaxoA); NPOBOAUT CTPYKTYPHbIN aHanua 3amkHyTon XTC, coctaBnsieT (38084M, KeiChl)
MaTeMaTU4YecKMe onMcaHns 3remMeHTOB; BbIbnpaeT MeToabl peLleHus ’ :
o KypcoBas paboTa.
CUCTEM ypaBHEHWU Moaenu
BbinonHaeT npoekTHble 1 noBepoyHble pacyeTbl XTC 1 ee anemMeHToB C
Ncnonb3oBaHWeM BblOpaHHbIX NPUKIAgHbIX U CNeLnanm3mpoBaHHbIX
nporpamMm, aHanuaupyeT pesyrbTaTbl pacyeTa.
dopmMynupyeT NpUHLMN SIMEPOKEHTHOCTN NS XMMUKO-TEXHONOMMYECKNX
cuctem, 060CHOBbIBAaEeT HEOOXOAMMOCTb MOAENMPOBAHMSA U pacyeTa
XTC B Lenom, 06bSACHSAET NPUHLMNbI MOCTPOEHNST MaTeMaTU4ECKNX
onucanun XTC Ha oCcHOBE ypaBHEHUI MaTepuanbHOro 1 TENSIOBOro
©anaHCcoB 3NEMEHTOB. Bonpocbl gns ycTHoro
CocTaensieT matemaTudeckoe onncanne XTC 13 matemaTmyeckux cobecenoBaHus.
MK-4 OMNMCaHUn ANEeMEHTOB, onpeaenseT NopsaoK pacyeTa 3NEMEHTOB B TuvnoBble NPakTUKo-
3aBMCUMMOCTU OT CTPYKTYPbl CXEMbI, BbIOUPaAET cnocobbl peLleHus OpPWEHTUPOBAaHHbIE 3afaHNA
CUCTEMbI YPaBHEHWMN. (3agaun, kencel).
dopmanuayeT maTemaTuyeckyto 3agadvy pacyeta XTC, npumeHsieTt KypcoBas paboTa.
afileKkBaTHble anropuTMbl pPeLUEHNS CUCTEMbI YPaBHEHUI C Y4ETOM ee
0COBEHHOCTEN, NOMyYaeT peLleHne 1 aHanmM3npyeT ero ¢ no3uuni
B3aUMHOrO BIUSHUSA PEXNMOB paboTbl annapaTtoB 1 y3noB XTC ¢ uenbto
COKpaLLEHMs HEraTMBHOTO BIIMSIHWNSA Ha OKPYXXaIOLLYHO cpeay.

5.1.2 Cuctema n KpuTEPUN OLLEHUBAHUSA

LLikana oueHnBaHusA

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTY KOMNETEHLIMIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYoLLMIA rNyOoKoe NOHMMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHmBaeMon obnactu. Kputnueckun,
OpUrMHarnbHbIA NOAXOA K MaTepuany.

ObyuyaroLmincsa BCeCTOPOHHE 1 rnyBoKo
pa3paboTan TemMy Ha OCHOBE LLUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKON NuTepaTyphbl 1
HOPMaTUBHO-TEXHUYECKON AOKYMEHTaLUum,
NPOSIBUN CaMOCTOSITENBHOCTL B pa3paboTke
MHOPMaLMOHHOro U NPOrpaMMHOro
06ecnet-|eHv|;|, npeacrtaBun npaBuribHble
pacyeTbl 1 BbIBOALI, MPUMEHWIT pa3HOOOpasHbie
MeTOAbl PeLUEHUs]; HET CYLLECTBEHHBIX
HeoCTaTKOB B NOSICHUTENBHOM 3anucke
(rpachmyeckon YacTu 1 CTUNe N3NOoXeHUs), Npu
3aLUmMTe KypcoBOW paboThbl He AOMNYLLEHbI
NOrpeLwHoCTN B HTEepnpeTaumm nogxoga K
peLUeHWIo 3a4a4uM U pe3ynbTaToB.

4 (xopoLuo)

OTBEeT NOJHbIA, OCHOBAHHLIN Ha
npopaboTke Bcex 06s3aTenbHbIX
WUCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
cTaHgapTHbIn. MpucyTCcTBYOT HeGonbLUne
npobenbl B 3HAHUAX UM HECYLLLECTBEHHbIE
oLmnoKu.

O6yyatowmiics B NONHOM 06 beMe BbINOSHUM
KypCcoByto paboTy, NpeacTaBun pelleHne 3agad
pa3Hoobpa3HbIMU MeTodaMu, NPOSIBUN
CaMOCTOSITENIbHOCTL B pa3paboTke
WMH(OPMAaLMOHHOTO U NPOrPaMMHOr0
obecneyeHusi, npeacTaBun NpaBunbHble
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeJoCTaTKOB B NMOSICHUTENbHOM 3anncke
(rpadbmnueckon yacTn u cTune N3noxeHus), Npu
3aLumnTe KypcoBow paboTbl AOMYLLEHbI
HebonbLUMe NOrpeLlHOCTN B MHTepnpeTaunm
noaxona K peLleHu1to 3agaym u pesynbTaTos,
[OnNyLLEHbl HapyLLEeHNst UM HEBPEXHOCTL B
odopMneHun paboTbl.

3 (yonoBneTBOpPUTENBLHO)

OTBeT BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NEKLMOHHbIe MaTepwuarbl, 6e3
CamMoCTOSTENbHON paboThbl C
pekoMeHA40BaHHOMW NTepaTypomn.

O6yyarlowuincs B LLenom BbINOSHWI KYpPCOBYHO
paboTy, NpeacTaBun peLleHne Bcex 3adaY, Ho
NPOSIBUIT HEAOCTATOYHY0 CaMOCTOATENBHOCTb B
pa3paboTke MHGOPMALMOHHOIO U




[eMoHCTpupyeT NOHNMMaHWe npeaMeTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLIMOKM UK
npo6ernbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

nporpamMmMmHoro obecneveHus, u notpedoanach
cyLlecTBeHHas MOMOLLb NpenogasaTtens; HeT
CYLLECTBEHHbIX HEAOCTATKOB B NOSICHUTENbHON
3anucke (rpadmnyeckon Yactu u ctune
N3MN0OXeEHWUS).

2 (HeyOoBnMEeTBOPUTESBLHO)

HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopmynupoBaTb XOTs Obl
oTAenNbHblEe KOHLENUUU ANCLUNIMHBI.
MonbiTka cNMCbIBaHUA, UCMONb30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
UNn Nonb3oBaHWsA NOACKa3KoW APYroro
YyernoBeka (BHe 3aBUCUMOCTM OT
YCMNELLUHOCTN TakoWn MONbITKW).

O6yuvarowmmes npeacTaBneHa YacTUyHO
BbINOMTHEHHAs KypcoBasi paboTa (peLleHbl He
BCe 3aJauu), Mpu 3TOM coaepkallasi rpybblie
OLUMOKM, CBUAETENLCTBYHOLNE O HEMOHUMAHWK
CTYLAEHTOM pa3pabaTbiBaeMon UM TEMbI.
MpencTaenexue vyxon paboTkl, nnarnar, nnbéo
0TKa3 OT NpeAcTaBneHns paboTbl.

3ayTeHo

OOyuaroLmincs cBOEBPEMEHHO BbINMOSHNN
UHOMBUAYarnbHble 3a4aHns Ha
NPaKTUYECKUX 3aHATUSAX, NPEACTaBUn
pesynbTaTbl B BUAe pabo4ynx n1McTos
Mathcad, 3awmTn paboTbl, BO3MOXHO
[Jornyckasi HecyLLIeCTBEHHbIe OwnbKn B
OTBEeTe Ha BOMPOChHI NpenoaasaTens.

He 3a4teHo

OGyyatoLmincsa BbIMONHNU YaCTUYHO
WHAMBMAYanbHble 3a4aHus Ha
NPaKTUYECKNX 3aHATUSIX, HE B MOSTHOM
obbeMe npeacTaBun pesynbTaThl B BUAE
pabouunx nuctos Mathcad, He 3awmuTnn
paboTbl u/vunn JonycTUn CyLecTBEHHbIE
owmnbkn B OTBETE Ha BOMPOCHI
npenogaearens.

5.2 TunoBble KOHTPOIbHbIE 3aaHNA MU UHbIE MaTepuarnbl, Heo6xoAnMbIe ANsi OLLeHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DopMynNnpoBKM BONPOCOB
Cemectp 5

1 Xumunko-texHonornveckasn cuctema (XTC). OnemeHTbl XTC. TexHonornyeckme onepaTopbl, UX Ha3Ha4YeHne n
YCNOBHblE 0003HaYEHUSI.

2 PasnunyHble noctaHoBKkK 3agady pacyeTta XTC. MNMoHATMA cMHTe3a u aHanusa XTC

3 PasomkHyTble n 3aMkHyTble XTC. Tunbl cBA3en mexay anemeHtamu cuctembl. OcobeHHOCTU pacyeTa
Pa3OMKHYTbIX U 3aMKHYTbIX XTC

4 CyLlHOCTb MHTErpanbHbix MeToaoB pacyeta XTC. [pMMEHUMOCTb, AOCTOMHCTBA U HEAOCTATKU MHTErpanbHbIX
MEeTOOB.

5 PacueT matepuanbHbix notokoB XTC MHTerpanbHbIM METOAOM Ha OCHOBE YpaBHEHWIN MaTepuanbHOro
6anaHca 1 NMHENHbIX ypaBHEHWN CBS3N.

6 CyLWHOCTb AEKOMMNO3ULMOHHBIX MeToaoB pacdeTa XTC, nx npuMeHMMOCTb, JOCTOMHCTBA U HeJOCTaTKy.

7 dopmanbHble MeToAbl onpegeneHns nocneaoBaTenbHOCT pacyeTa afieMeHToB pa3omMkHyTon XTC.
B0O3MOXHOCTb KOMMbBIOTEPHOM peanu3aumm MeToaos.

8 CTpyKTYpHbI aHanu3 3amkHyTon XTC — OCHOBHbIE 3Tanbl U UX CYLLHOCTb.

9 Peanun3aums ntepaumoHHbIx anroputmoB pacdeTa XTC Ha ocHoBe pe3ynbTaToB CTPYKTYPHOrO aHanmsa cxembl.

10 O6wwme TpeboBaHNs yHUUKaLUM NPy NOCTPOEHNM aBTOMATU3NPOBAHHLIX cMcTeM pacdeta XTC
NPOW3BOSIbHON CTPYKTYPbI.

11 OcobeHHoCcTN aBTOMaTU3NpPOBaHHOro pacdeta XTC B cpeae mogenupytoLLern nporpammel M9O2,

12 MNMoHsaTMe 6a3 gaHHbIX. PensaunoHHble 6a3bl JaHHbIX.

13 Cuncrtema ynpaBneHust 6aszon gaHHblx (CYB[) — obliee noHATME 1 Ha3HavYeHne. YHMBepcarbHbIe 1
cneumanusvpoBaHHblie CYB[,.

14 HasHaveHue n cTpykTypa 6aHka AaHHbIX N0 PU3NKO-XMMUYECKUM NapamMeTpaMm BeLLeCcTB U CMeCceil.
OcobeHHocTn CYB[.

15 TexHonornsa ncnonbL3oBaHMsA MoAdyren pacyeTa CBONCTB U3 BMbnnoTekn 6aHka AaHHbIX MO U3MKO-
XMMUYECKUM MapameTpam BeLLecTB U cMecei B pacyeTax anemeHToB XTC.

16 AHanus o6LmMx NoAX0A0B K NOCTPOEHMIO CneLuanM3npoBaHHblx 6a3 gaHHbIX NO napaMmeTpam
TexHonorn4yeckoro o6opyaoBaHus.




OMNMPUKO-CTAaTUCTUHECKME MaTEMATMYECKNE MOLENN B aBTOMATU3NPOBaHHLIX pacyeTax. VicxoaHble AaHHble
17 Ansi nocTpoeHus mogenei. Boibop dhopmbl ypaBHeHuMn. ObLuas nocTaHoOBKa 3a4aym NOCTPOEHNst Modenen
AaHHOro Tmna.

OCHOBHbIE MOHATHS, npuMeHdaemMble Npu NOCTPOEeHNN IMNUPUKO-CTATUCTUYECKUX MoZenen: HesaBUCUMbIE

18
nepemeHHble, akTopbl, PYHKUUM OTKMMKA, 06 beM BbIOOPKN, BbIGOPOYHbLIE OLEHKW U Ap.

MeTtoa HaumeHbLInX KBagpaTtoB U ero ncnofib3osaHme npu oueHke KOSd)(bMLI,VIeHTOB TNNHENHbIX

19 4 °
PErpeccuoHHbIX YpaBHEHWUIA. BbiBog cUCTEMbI ypaBHEHWIA.

20 HenunHenHas perpeccust obuiero Buaa.

21 Peanunsaums nuHenHon perpeccum obuiero Buga B Mathcad.

Cemectp 6

29 [leTepMUHMpPOBaHHbIE MaTeMaTUYECKUe MOAENN: onpeaeneHune, Noaxoabl K MOCTPOEHWNIO, OCHOBHbIE
COCTaBMAKLLME MOZENEN.

Heo6xoamMMocTb yyeTa 0cobeHHOCTelN rMapoaNHaMUYECKO CTPYKTYPbl MOTOKOB BELLECTBa Npyu NOCTPOEHUN

23 o
AEeTEPMUHUPOBAHHbBIX MaTeEMaTUYeCKNX Moaenen.

24 Tunosble mogenu CTPYKTYpPbl MOTOKOB BeLWleCTBa B annapatax: OCHOBHble onyLeHNnA n obnactu NPUMEHEeHnA.

25 MaTemaTnyeckoe MogenupoBaHue rmapasnuyecknx cuctem. Mogens TpyGonposoaa.

MartemaTtunyeckoe mMmogenupoBaHue rmapaBsiny4ecknx CUCTEM. MOﬂ,eﬂVIpOBaHVIe npoueccoB NCTe4vyeHus

26 . o
XWUAKOCTEN N3 eMKOCTEN.

MOD,eJ'IMpOBaHVIe TennoobmMeHHOro annapata 6e3 n3ameHeHust arperaTtHoro coctoAaHua TennoHocuTenen Ha

27 N
OCHOBE MOJenun naearnbHOro CMeLeHns 1 s4ee4Hon.

MogenupoBaHune TennoobmeHHoro annaparta 6e3 n3sMeHeHUs arperaTtHOro COCTOSIHUSI TENFIOHOCUTENEN Ha
28 OCHOBE MOAEeNN naeanbHOro BbiTeCHeHMs1. BbiBog, ypaBHEHMI Mogenu Ans NpsiMOTOYHOM CXEMbl ABUKEHNS
TennoHocuTenemn.

MogenupoBaHue TennoobMeHHoro annapata 6e3 M3MEeHEeHUs1 arperaTHoOro COCTOAHMS TENNOHOCUTENEN Ha
29 OCHOBE MOZEenu ugearnbHOro BbiTeCHeHUA. OCOBEHHOCTU PELLEHNst CUCTEMbI YPaBHEHUI Ansi NPOTUBOTOYHON
CXeMbl OABWKEHUSA TENNOHOCUTENEN.

30 OcobeHHoCTH y4vyeTa 3aBUMCMMOCTU CBOWNCTB MOTOKOB B TENSI006MEHHOM annaparte OT TeMmnepartypbl.

KOMI'IbIOTeprIVI pacyeT KOC-)(*)CbVILI,VIeHTa Tennonepenayn ona pasnimvyHoro arperatHoro CoCtoAHuA

31 o
TennoHocuTenen.

32 MaTtemaTtunyeckoe mogenupoBaHue XUMUYECKON KUHETUKM.

33 Mogenb xuMmnyeckoro peakTopa naearnbHOro CMeLleHua.

34 Mogenb xuMmnyeckoro peakTopa naeanbHOro BbITECHEHUA.

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He npegycmoTtpeHo/
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIe 3aAaHusA (3agaym, Kemchbl)

1. B annapaT nocTynatoT 2 BXOAHbLIX NOTOKa, ANs KOTOPbIX 3adaHbl MaccoBble pacxoabl G1 u G2 (B kr/y), u 2
BbIXOOHbIX C MaccoBbIMK pacxofamu G3 n G4. 3anuwinte ypaBHeHUs MaTepuarnbsHoro banaHca.

2. B annapaT noctynatoT 2 BXOAHbIX MOTOKa, ANs KOTOpbIX 3agaHbl o6beMHble pacxoabl V1 n V2 (B M3/4), 1 2
BbIXOOHbIX C 06beMHbIMK pacxogamun V3 u V4. [NoTHOCTH BCeX NOTOKOB M3BECTHbI, 0603HaumMM ux Kak pl, p2, p3, p4
COOTBETCTBEHHO. 3anuwinTe ypaBHEHUS MaTepuanbHoro 6anaHca.

3. Olna xmmMunyeckomn peakumm, npoTtekarowen no cxeme A1+A2 = 2 A3 3anuwinTe ypaBHeHne matepuanbHOro
fanaHca, ecnu B xoae peakumn o6beM peakLMOHHOM CMECU HE MEHSIETCS.

5.3 MeToaun4yeckue MaTepuansi, onpegensiolime npoueaypbi oueHMBaHWUS 3HaHUWA, YMEeHUI, BNageHui (HaBbIKOB
1 (MNn) NpakTU4YECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4arowlerocs K NpoMexXyTo4yHOM aTrecTaLMm M NopAaaokK NMMKBUAaLUN akageMmnyeckomn
3a0/MKEeHHOCTHU

MpoBeneHne NPOMeEXyTOYHON aTTeCTaLMn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU 1 MPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

5.3.2 ®opma npoBefeHUs NPOMEXYTOUYHOM aTTecTauuu No AUCLUNAuHe

YcTHas + lNncbmeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXKYTOYHOM aTTecTaumMm No gUcUUnsiiMHe

* BpeMsd Ha noArotoBKy K yCTHOMY cobecepoBaHuto coctaensieT 30 MUHYT;

¢ BpeMs Ha BbINOJIHEHUE NMPaKTU4YEeCKOro 3agaHnd Ha KOMnbrTepe — 45 MUHYT;

* Nnpu 3auTte KprOBOVI pa6OTbI AEMOHCTpauua CtygeHTamm pa6OTOCI'IOCO6HbIX nporpamMmMHbIX
NPOAYKTOB, NpeacTtaBl1eHHbIX B NOSICHUTENbHON 3anuncke, obs3aTenbHa.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE QUCLIUMIIUHDbI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue MN3paTenbcTBO | [op n3paHusa | Ccbinka
6.1.1 OcHOoBHas y4yeOHasa nuTepartypa
3aBapyxuH, C. T. MaTtemaTtunyeckoe Hosocubumpck: http://www.iprbooksh
MOZENNUPOBaHNE XMMUKO- Hosocubupckuii op.ru/91236.html
TEeXHOJI0r'M4YeCcKnx npoLeccon rocynapCTBeHHbu‘/] 2017
1 annapaTtos TEXHUYECKNI
yHuBepcuteT
BycbiruH H. 1O. MogenuposaHue npoueccos http://publish.sutd.ru/
3alnTbl OKpYXatoLwen cpeapl chne.: crieryntg 2019 tp_ext_inf_publish.ph
p?id=2019174
Axmagues, ¢. ., MaTtemaTnyeckoe https://www.iprbooks
MnbdaHos, P. M. MOAEeNMpoBaHne U MeTOAbI Mockea: An Nn Ap Megua 2022 hop.ru/116448.html
onTMmnsaumm
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
BycbirvH H. HO. MeToabl 1 cpeacTtea http://publish.sutd.ru/
aBTOMaTMU3MPOBaHHbIX tp_ext_inf_publish.ph
pacyeToB B 9KOMNOrnMU. Cre.: crieryntqg 2014 p?id=2178
PelweHne 3agay B cpege
Mathcad
Bopobees, E. C., MogenupoBaHue xummnko- http://www.iprbooksh
KapanuH, 3. A., TEXHOMNOrMYeCcKnx . op.ru/109559.htmi
BopobbeBa, ®. W. npoueccos. B 2 yacTax. Y.2. KasaHb: KasaHckuii
MnanuposaHme HaLMoHarbHbI
ONTUMANbHOFO MccnenoaaTeanK@m 2019
3KCMepUMEHTA, peanusaums TEXHOIIOTNHECKN
peLLeHwit B cpeae Microsoft yHuBepcuTeT
Excel
Bopobebes, E. C., MopennpoBaHmne XummKo- http://www.iprbooksh
KapanuH, 3. A., TEXHOMNOrMYeCKNX KasaHb: KazaHckui op.ru/100562.htmi
Bopobbesa, ©. U. npoueccos. B 2 yactax. Y.1. HauMoHarbHbIN
CraTtucrtuyeckume pacyeTbl N nccnegoBaTenbCKUi 2019
obpaboTka akcnepumeHTa. TEeXHONOrMYeCKnNin
Peanusauus peweHun B yHuBepcuTeT
cpene Microsoft Excel
BycbirvH H. 1O., XnMmnyeckune pacyeTbl B http://publish.sutd.ru/
JleBuHa B. U. 3aLmTe oKpyXatowen cpeapl. tp_ext_inf_publish.ph
MatepuanbHble pacyeTbl ] p?id=2495
TEXHOMOrM4YecKMx NpoLeccoB Che.: Cnerynti 2015
OYUCTHbLIX COOPYXEHUI
BycbirvH H. 1O., ABTOMaTU3NPOBAHHbIE http://publish.sutd.ru/
Barpos U. B. pacyeTbl XMMUKO- tp_ext_inf_publish.ph
TEXHOOrMYECKNX CUCTEM. chne.: cnerynTn 2015 p?id=2493
WHTerpanbeHble 1
OEKOMMO3NLIMOHHbIE METOADI

6.2 NMepeyeHb NpodreccUoHanbHbIX 6a3 AaHHLIX U UHGOPMALIMOHHO-CNPABOYHLIX CUCTEM

1. 3BC «IPRbooks», http://www.iprbookshop.ru

2. 3BC «CNoryrnTOy, http://publish.sutd.ru
3. MHdopmaumoHHasa cuctema «EguHoe okHO gocTyna k obpasoBaTtenbHbIM pecypcaM. Pasgen. MHdopmaTuka
N MHPOPMAaLMOHHBbIE TEXHOMNOMMM» [ANekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO PacnpoCTPaHsAeMOro nporpaMmmMHoro oéecneveHus

MicrosoftOfficeProfessional

Microsoft Windows
Mathcad Education — University Edition Term




6.4 OnucaHne maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXoAMMOW ANns OCyLecTBIeHUA o6pa3oBaTesibHOro
npouecca no gucumnnuvHe

Ayautopus OcHalleHue

MynbTumeauiiHoe o6opyaoBaHne, KOMMbIOTEPHAS! TEXHUKA C BO3MOXHOCTLIO MOAKIOYEHUS K
KomnbloTepHbIn knacc | cetn «IHTepHeT» 1 obecneyveHnemM 40CTyna B 3NeKTPOHHYI UHOPMaLIMOHHO-
obpasoBaTenbHyto cpeany

MynbTumeaniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JNekynoHHas

ayauTopust

CneumanuaunpoBaHHasi Meberb, focka
YyebHas aygutopus
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