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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

KoHTakTHas
paboTta

MHHOoBaL.

dopmbl
3aHATUI

CP

Nex. Mp. | (4ackl)
(vackl) | (4achbl)

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHBIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

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.
[MapaMeTpuU4HOCTb NOTOKOB. 3aMKHYTbIE U
pa3omkHyTble XTC. MaTemaTuyeckas Moaenb
XTC. lNocTaHoBKa 3afay CUHTE3a M aHanusa
XTC. lNMpoeKTHLIN U NOBEPOYHLIN pacyeThbl
XTC n ee anemeHTOB. PasmepHOCTb 3agayun
pac4yeTta XTC.

Tema 2. ViHTerpanbHble MeToabl pacyeTta
cTaumoHapHbIx pexunmoB XTC.

CyLHOCTb UHTErpanbHbIX METO40B 1 UX
npUMeHumocTb. OrpaHnyeHns MeToaoB.
PacueT matepmanbHbIX NOTOKOB B 3aMKHYTON
XTC maTpu4HbIM METOOOM.

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

Tema 3. [JekomMNo3nLMOHHbIE METOAbI
pacyeTa ctaumoHapHbix pexumon XTC.
CyLHOCTb AEKOMNO3NLMOHHBIX METOOB U UX
npMMeHnmocTb. PopmanbHblie MeTOAbI
onpegeneHuns nocnegoBaTenbHOCTM pacyeTa
anemMeHToB pa3oMkHyTon XTC. Pacuet 1 1 15 nn
MaTepuanbHbIX MOTOKOB B pa3oMkHyTon XTC
OEKOMMNO3NLIMOHHBLIM METOOM.
MpakTnyeckoe 3aHsaTue. Pacyer
MaTepuanbHbIX NOTOKOB B pa3oMkHyTon XTC
(komMMbIOTEPHOE MOAENMPOBAHNKE).

Tema 4. CTPYKTYPHbIN aHann3 3aMKHYTON
XTC un ee pac4yeT ntepauynmoHHbIM METOLOM
MTepauunoHHbI NOAXOA K pacyeTy 3aMKHYTbIX
XTC npu peanusauunm 4eKOMNO3ULMOHHOIO
MeTofa. OCHOBHbIE 3Tanbl CTPYKTYPHOTO
aHanunsa XTC. KomnbloTepHas peanusauyus 1 2 15 nn
anropuTMoB.

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

Pasgen 2. Tunosoe nHdopmaunoHHoe
obecneyeHne aBTOMaTU3MPOBAHHbIX
pacyeTOB XMMUKO-TEXHONOMMYECKUX CUCTEM




Tema 5. CneumanmanpoBaHHble 6a3bl 1 6aHku
OaHHbIX Kak OCHOBa MH(POPMaLMOHHOTO
obecneyeHnst aBTOMaTM3NPOBaHHbIX
pac4yeToB.

Basbl AaHHbIX KaK COBOKYMHOCTb CBA3AHHbIX
TabnuyHbIX cTpykTYp. KOMMNOHeHTLI 6a3
OaHHbIX. CucTeMbl ynipasneHuns 6asamu
AaHHbix (CYB[), ux HasHavyeHne N OCHOBHbIE
dyHKumun. CYB[ yHuBepcanbHble u
crneunanmanpoBaHHbIe.

Tema 6. baHk gaHHbIX NO PM3uKo-
XUMUYECKMM CBOMCTBaM BeLLECTB U CMeceNn
KaK MHCTPYMEHT aBTOMaTM3npPOBaHHOTIO
pacyeTa CBOMCTB TEXHONOMMYECKMUX NOTOKOB.
OTanbl co3gaHus 6aHka gaHHbIX. Beibop
YpaBHEHU AN OLLEHKM CBONCTB YMCTbIX
BeLlecTB u nx cmecen. OnpegeneHne Habopa
PUBNKO-XMMUYECKNX KOHCTAHT M NapameTpoB
Koppensauun ons xpaHeHus B 6a3e AaHHbIX.
CneumnanusumpoBaHHaa CYB[ 6aHka gaHHbIX
1 ee UCMnonb3oBaHNe B 00cnyxnsaHnm 6asbl
OaHHbIX 1 pacyeTax CBOMCTB MOTOKOB.
WNcnonb3oBaHue 6aHka gaHHbIX No U3NKo-
XUMUYECKMM CBOMCTBaM BELLECTB U CMECeN B
NporpaMmHbIX MOAYNAX pacyeTa 3N1IEMEHTOB
XTC.

MpakTtnyeckoe 3aHsaTHe. N3yyeHne
CTPYKTYPbl U BO3MOXHOCTEN BaHKa AaHHbIX
Mo CBOWCTBaM BELLECTB U CMECEN U €ro
CYB[ (komnbloTEPHOE MOAENMPOBAHNKE).

Tema 7. lMocTpoeHue n npumeHeHne 6a3
AaHHbix (B[]) no TMnoBomy 060pyaoBaHNIO.
O6LWmn Noaxoa K MOCTPOEHMIO U XPAHEHMIO
AaHHbIX. N3y4yeHne npuHUMNOB co3gaHns u
npumeHeHus B Ha npumepe 6a3bl AaHHbIX
Nno TeNNOOBMEHHbIM KOXYXOTPYOHbIM
annaparam.

MpakTuyeckoe 3aHATHE.
ABTOMaTM3NpPOBaHHas OLEeHKa CBOMCTB
TEXHONOrMYEeCKMX NOTOKOB B MOAYMSX
pacyeTa annapaTtoB No 6aHKy AaHHbIX
(komMMbIOTEPHOE MOAENUPOBaHKE)

Tema 8. dmnupunyeckne matemaTnieckme
MoZenu: NoslydeHne 1 nx UCnosnb3oBaHNE B
MHopMaLMoHHOM obecneyeHnn
TEXHOJOrMYEeCKMX pac4eToB.

Mogenunpyemblin MPOLIECC KaK «4YepHbIN
ALWLMK». HesaBUcUMbIE NEPEMEHHbBIE U
dyHKUNS oTKNMKa. MicxoaHble AaHHble s
MogenupoBaHus. Beibop dopmbl Mmogenu.
Moaxoapl k OLEHKE NapamMeTpoB ypaBHEHUS
mMogenu. MeToa HauMeHbLLMX KBAgpaToB U
ero peanusaumns. O630p JOCTYMHbIX
NporpaMmHbIX CPeaCcTB PErPECCUOHHOTO
aHanuaa.

MpakTnyeckoe 3aHsTHe. MeToa HaMMeHbLUMX
KBagpaToB M €ro UCMonb3oBaHne AN OLEHKM
KO3(hPMLUMEHTOB IMMUPUYECKUX YPaBHEHUIA.
Peanusauuns nuHetHon perpeccuu B cpefe
MaTematumyeckoro naketa Mathcad
(koMnblOTEPHOE MOAENMPOBAHNUE).

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMmexyToyHas aTTectauus
(3auer)

15 mn

17 mn

15 mn

17 mn
124

0,25




Pasgen 3. leTepmnHupoBaHHble
MaTemMaTuyeckne mogenu anemeHtos XTC.

Tema 9. O6wue noaxonbl K NOCTPOEHUIO
OeTepMUHNPOBAHHbLIX MaTeMaTUYECKMX
Mozenen 00 bEKTOB XMMUYECKON N CMEXHbBIX
TEXHOJOTUM.

OnuncaHne paBHOBECKS!, KNHETUKN, YCITOBUIA
MacconepeHoca Kak COCTaBnsItoLLmnX
MaTeMaTuU4ecKon Moaenu npouecca.
MpencrasneHue o rMapoaNHAMUYECKON
CTPYKTYpE NOTOKOB Kak onpeaensioLmin
dakTop BbibOpa hopMbl MaTEMATUYECKOTO
onucanus. Tunoeblie Moaenu
rmapoauHamMnU4ecKon CTPYKTYPbl MOTOKOB U NX
NpUMeHeHNe.

MpakTnyeckoe 3aHsaTMe. WccnegoBaHue
METOAO0B annpoKkcumMaumm yHKLUA npu
NOCTPOEHUM IMNUPUYECKUX MaTEMATUYECKNX
Mopaenen.

Tema 10. MogenupoBaHve rmgpaBnuyeckmnx
CUCTEM KaK MpMMep NOCTPOEHMS
OEeTePMUHNPOBAHHbBIX MOAENen pas3Hon
MaTtemaTu4eckon hopmbl.

MoaenupoBaHve NpoLeccoB B YyCTaHOBKaXx
MOHTeXx0. MofenmpoBaHne KOpoTKOro
pasBeTBNeHHOro Tpybonposoaa.
MopenupoBaHue NpoLEecCOB NCTEYEHMS.
MpakTnyeckoe 3aHsTue. iccnegosaHue
rMapaBINYECKNX CUCTEM MO MaTeMaTU4ECKNM
Mogensm.

15

Tema 11. MogenupoBaHue cTauuoHapHbIX
npoLeccoB B TennoobMeHHbIX annapartax
Ons uenen NpoeKkTHOro pacyera.
MpakTnyeckoe 3aHsaTue. N3yyeHue
3aBMCMMOCTU (POPMbI MaTeMaTUYECKOro
onvcaHus TennoobMeHHbIX annapartos OT
BbIGpaHHOW rMapoaNHaMMYeCcKon CTPYKTYPbI
MOTOKOB TENIIOHOCUTENEN.

15

Pasgen 4. MatemaTtnyeckoe mogenmpoBaHue
annapartoB C y4eToM BblibpaHHoM
rmopoguHamMn4ecKon Moaenu CTpyKTypbl
NOTOKOB.

15

Tema 12. MogenupoBaHue TeNI000MeHHbIX
annapartoB C Y4eTOM NPUHATON MOLEN
CTPYKTYpPbl NOTOKOB.

MpakTnyeckoe 3aHsaTue. OueHka
KoadhdmumMeHTa Tennonepegayun ang
pPasnnyHbIX COCTOSIHUI TENMOHOCUTENEN B
KOMMNbIOTEPHbIX pacyeTax.

Tema 13. MogenupoBaHne XMMN4eCKnx
peakTopoB C y4eTOM BblOpaHHOM
rMopoauHaMUYEeCcKo MOAENN CTPYKTYpbI
MOTOKOB.

MaTepuanbHbIn 6anaHc XMMU4eckomn
peakumm. ObLias cCKOpoCTb peakuun.
MogenupoBaHUe KUHETUKM CITOXKHbBIX
peakuun. MogenupoBaHne XMMUYECKNX
peakTopoB Ha OCHOBE MoAernen ngeanbHoro
BbITECHEHUSI, NOeanbHOro CMeLLEeHUs,
AYEeEeYHON.

MpakTnyeckoe 3aHsaTMe. MogenupoBaHue 1
pacyeT KUHEeTUKN XMMUYECKOro
B3aMmoaencTeud. MiccnegoBaHne moaenen
XUMUYECKUX peaKkTopoB.

15

16,75




Tema 14. Mogxoapl K MOAENNPOBAHMIO
MaccOOOMEHHbIX MPOLLECCOB M annaparos.
MpakTnyeckoe 3aHsaTMe. MeToq aHanorum B
MOAEeNMpOBaHMM TEMSO- U MacconepeHoca.

2 15 AC

WTtoro B cemecTpe (Ha kypce ans 3A0) 8 91,75

KOHCyJ'IbTaLlI/IVI M NPpOMeXyTOo4YHada aTtrectauua

(KypcoBasi paboTa, Jk3ameH) 45 3.75

Bcero koHTakTHasA pa6bota n CP no

OVCLMMNIIVHE 28,75 219,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3apga4m KypcoBown paboTbl (npoekTa): OCHOBHON Lienbio KypCcoBoW paboTbl ABNAETCS NpUBUTUE
CTyOeHTaM HaBbIKOB CAMOCTOSATENbHOM NMOCTAaHOBKM U peanu3auuu 3agaqm mateMaTuyeckoro MogenmpoBaHus Kak OT4enbHOro
annapata (anemeHTta XTC), Tak N XMUMUKO-TEXHONOMMYECKON CUCTEMbI B LIESTOM.

4.2 TemaTuka KypcoBon pa6otbi (npoekTa): KypcoBas paboTa BbINONHAETCSA CTyAeHTaMu Mo MHAMBUAYaNbHOMY
3agaHuio. Tunosoe 3agaHne Ha BbINONIHEHME KypcoBOW paboThl BkMoYaeT ABe ob6A3aTernbHble YacTu:

* pacyeT 3aMkHyTON XTC UHTErpanbHbIM 1 4EKOMMNO3MLUMOHHBIM METOAAMM C MPOBEPKON pesynbTaTta B
mMoaenvpytoLlen nporpamme (20 BapMaHTOB MHAMBUAYarbHbIX 3ad4aHUi, NPeacTaBnaoLLmMx cobor rpadmyeckoe onncaHme
cTpykTypbl XTC 1 Habop ypaBHEHWUI CBA3M MEXAY SNEMEHTaMm);

* pa3paboTka MaTemaTM4eCcKoro onMcaHns annapaTta kak anemeHTa XTC v peanu3aumsa Mogenu ¢ nocrneayowmm
BblYMNCIINTENbHBIM 3KCMEPUMEHTOM:

— MOAEeNMpoBaHNe XMMUYECKNX PeakTopoB PasfnnyHoro Tmna;

— MogenupoBaHune TennoobMeHHbIX annapaTtoB pas3nuMyHOro TMna;

— MoenupoBaHmne KONMOHHbIX MaccoobMeHHbIX annapaTos Ansg abcopbumu;

— MogenupoBaHue agcopObLMOHHBIX annapaTos;

— KOMMbIOTEPHbIVA aHanm3 AaHHbIX C NMOCTPOEHUEM AMMUPUYECKMX MaTEMATUYECKUX MOOENEN.

4.3 Tpe6oBaHUs K BbINOJIHEHUIO U NpeACcTaBIIeHUIO pe3yNnbTaTOB KypcoBOM paboTbl (MpoekTa):

Bbibop cnocoba peanusaumn 3agaHuin KypcoBol paboTbl (13blK NPOrpaMMMpOBaHKs, aBTOMaTM3UMpPOBaHHas cpeaa
MOZENVPOBaHNS U pacyeTa, MaTemaTuyeckme NporpaMmmel) — Mo XenaHuw ctyaeHTa. PekomeHayeMble cpeacTsa peanusauum
— Borland Delphi, Mathcad.

PesynbTathl NpeacTaBnsloTCs B BUMAE MOSACHUTENbHOW 3anucku obbemom oT 20 CTp., BKMOYAs TEKCThbI
paspaboTaHHbIX NPOrpaMMHbIX NPOAYKTOB. [osicHUTENbLHAsA 3anncka BhINOMHAETCA B TEKCTOBOM pefdakTope ¢ cobnogeHnem
npasun ocdopmneHna no [OCT 7.32-2017. Tlpu 3awute KypcoBon paboTbl obyyawowmmcs OOMmKHbl  ObiTb
NpoAEMOHCTPUPOBaHbI PaboTOCNOCOBHbIE MPOrpaMMHbIe NPOAYKTHI.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 00y4YeHUs
5.1.1 MokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHMBaHWSA pe3ynbTaToB 0byyeHus
KoMMNeTeHUmM cpefcTea

MpuBoanT onpegenexHne XTC, onuceiBaeT TUMbl CBA3EN Mexay

SNeMeHTaMu, pasnuunsa Mexay 3amKHYTbIMU U pa3oMKHYTbIMU XTC;

onvcblBaeT NOCTAHOBKY 3afadu cuHTe3a u aHanuaa XTC;

XapakTepusyeT UHTerparnbHble 1 AeKOMMO3ULMOHHbLIE MeTodbl pacyeTa

XTpC prsy P a H Ael B Bonpocsl Ans ycTHoro

cobecenoBaHus.

CocTaBnset eguHoe mateMaTnyeckoe onucaHue XTC Ha ocHoBe

MK-3 YpaBHEHWIA MaTepuanbHOro 1 TeNoBOro 6anaHcoB (MHTerpasnbHbIN
nogxon); NPOBOAUT CTPYKTYPHbIA aHanu3 3amkHyTon XTC, cocTtaBnseT
MaTeMaTU4YeCKMe ONMUCaHNS SNEMEHTOB; BbIONMpPaeT MeToabl peLLeHs
CUCTEM ypaBHEHWU Moaenmu

BbinonHseT npoekTHbIe U NoBepoYHble pacyeTbl XTC u ee anemMeHToB ¢
UCMNonb30BaHNEM BblOpaHHbIX MPUKNaAHbIX U cneumMannampoBaHHbIX
nporpamMm, aHanuanpyet pesyrnbTaTbl pacyeTa.

TunoBble NpakTMKo-
OPWEHTUPOBaHHbIE 3agaHus
(3agaun, kewncel).

KypcoBas paborTa.

dopMynmMpyeT NPUHLMN SMEPIPKEHTHOCTU AN XMMUKO-TEXHOMOrMYECKNX
cuctem, 060CHOBbIBaEeT HEOOXOAMMOCTb MOAENMPOBAHMSA U pacyeTa
XTC B LenoM, 06bACHSET NPUHLMMNBI MOCTPOEHNST MaTeMaTUYECKMX
onucanun XTC Ha ocHOBe ypaBHEHUI MaTepmnanbHOro 1 TENSIOBOro
MK-4 6anaHcoB 211IEMEHTOB.

CocTtaBnseT maTemaTnyeckoe onmcaHme XTC 13 matemMaTn4eckmx
ONUCaHWI 3NEMEHTOB, onpeaensieT NopaaokK pacyeTa 3N1IEMEHTOB B
3aBNCUMOCTU OT CTPYKTYPbl CXEMbI, BbiOMpaeT cnocobbl peLueHuns
CUCTEMbl YpPaBHEHWM.

Bonpocbl gns ycTHoro
cobecenoBaHus.

TunoBble NPaKTUKO-
OPUEHTMPOBaHHbIE 3a4aHuUs
(3agauw, kewncel).

KypcoBasi paborTa.




dopmanuayeT maTemaTnyeckyto 3agady pacyeta XTC, npumeHset
afeKBaTHbIE anNrOpUTMbl PELLEHUS CUCTEMBI YPABHEHWI C Y4ETOM €€
0CODOEeHHOCTEN, NoNyYaeT peLleHne U aHanu3mMpyeT ero ¢ No3nuun
B3aMMHOrO BIMUSHUSA pexXMMoB paboTkl annapaToB 1 y3nos XTC ¢ uenbto
COKpaLLleHMs1 HEraTUBHOIO BIIMSIHUSA Ha OKPYXXatoLLyo cpeay.

5.1.2 Cnucrtema v Kputepmm oLeHNBaHUA

LLikana oueHnBaHusA

Kputepumn oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMIA

YcTHOoe cobecenoBaHue

MNucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHNe
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHmBaemMon obnactu. Kputnueckun,
OpuUrMHanbeHbIN NOAX04 K MaTepuany.

Ob6yuyarowmimnca BCeCTOPoOHHe 1 rryboko
paspaboTtan TeMy Ha OCHOBE LLUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW NuTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMK,
NpPOSIBUN CaMOCTOATENBHOCTb B pa3paboTke
MH(OPMAaLMOHHOMO U MPOrPaMMHOTO
obecnevyeHuns, NpeacTaBun NpaBurbHbIE
pacyeTbl 1 BbIBOAbI, MPUMEHUN pasHoobpasHbie
METOAbI PeLUeHNS; HET CYLLECTBEHHbIX
HEeOCTaTKOB B MOACHUTENBbHOM 3anucke
(rpadhmueckon YacTn 1 CTUNE N3NOXEHMUS), NpU
3aLUmMTe KypcoBOW paboThbl HE AOMNYLLEHbI
MOrpeLUHOCTN B UHTEpNpeTaLumn nogxoaa K
peLleHunio 3agayn 1 pesynbTaTos.

4 (xopoLuo)

OTBET NONHbIN, OCHOBaHHbIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX
NCTOYHUKOB UHpopmaumu. Moaxoa K
mMaTepuany OTBETCTBEHHbIN, HO
cTaHAapTHbIW. MpucyTcTBYIOT HeBonbLUne
npo6enbl B 3HAHUSAX UMK HECYLLECTBEHHbIE
OLINGKMN.

O6yyatowmiica B NonHOM o6 beme BbINOHWM
KypcoByto paboTy, npeacTaBun pelueHve 3agad
pa3Hoobpa3HbIMU MeToAaMM, NPOSBUN
CaMOCTOSITENbHOCTL B pa3paboTke
WMH(OPMALIMOHHOTO U MPOrPaMMHOrO
obecnedeHusi, NnpeacTaBuIl NpaBuIibHbIE
pacyeTbl 1 BbIBOAbI; HET CYLLECTBEHHbIX
HeoCTaTKOB B MOSICHUTENBHOW 3anuncke
(rpadhmueckon YacTn u CTUNEe N3NOXEHUS), NpU
3aLuTe KypcoBomn paboTbl JOMYLUEHbI
HebornbLUMEe NOrpPeLLHOCTM B MHTEPNpeTaLmn
NMOAXOAA K PeLLEHMIO 3aa4m 1 pe3ynbTaTos,
JonyLleHbl HapyLIEeHWs N HeBPEXHOCTL B
odopmMmneHnn paboTbl.

3 (yooBneTBOPUTENBLHO)

OTBeT BOCNPOMN3BOAUT B OCHOBHOM TOJbKO
NeKLMOHHbIe MaTepuarbl, 6e3
camocTosiTenbHOW paboThl ¢
peKOMeHL0BaHHOW NMTepaTypomn.
[eMoHCTpupyeT NoHMMaHve npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
MpuCyTCTBYIOT CYLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HAHUSAX MO HEKOTOPLIM TEMaM.

Ob6yuyaroLmincs B LIeNoM BbIMOMHWIT KYPCOBYHO
paboTy, NpeAcTaBun pelleHne Bcex 3agay, Ho
NPOSIBMIN HEJOCTaTOYHYI0 CaMOCTOSTENBHOCTL B
pa3paboTke MHOPMALIMOHHOTO U
nporpaMmmHoro obecneveHuns, n notpebosanach
CyllecTBEeHHas NOMOLLb npenodasartens; HeT
CYLLeCTBEHHbIX HEAOCTATKOB B NOSACHUTENLHOW
3anucke (rpacmyeckon Yactu u cTune
N3N0OXeEHMUSA).

2 (HeynoBnEeTBOPUTENBHO)

HenoHumaHne 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTth X0Ts Obl
OoTAEnNbHbIE KOHLENUUW AUCLUMNIIVHBI.
MonbiTKa cnncbiBaHUS, UCMONb30BaHUS
Hepa3speLUeHHbIX TEXHUYECKNX YCTPOMCTB
UNM Nonb3oBaHMs NOACKa3KoW APYroro
yeroBeka (BHe 3aBUCUMOCTU OT
YCMELHOCTUN Takon MOmMbITKM).

Ob6yuatolmMcs npeacTaBrieHa YacTUYHO
BbIMNOMTHEHHAs KypcoBas paboTa (peLleHbl He
BCe 3aJauu), Npu 3TOM cogepkalias rpybbie
OLIJI/I6KI/I, cBuaeTenbCcTByoWne 0 HEMOHUMaHUN
CTyAEeHTOM pa3pabaTtbiBaeMoii UM TEMbI.
MpencTaBnexue vyxoin paboTsl, nnarnar, nnbéo
0TKa3 OT NpeAcTaBneHns paboTbl.

3ayTeHo

OO6yyatowmiics cBOEBPEMEHHO BbIMOSHN
WHOMBMAYanbHblE 3a4aHWs Ha
NPaKTUYECKUX 3aHATUSAX, NPEeACTaBUN
pesynbTaThl B BuAe pabo4ynx nnucTos
Mathcad, 3awmTn paboTbl, BO3MOXHO
Jonyckasi HecyLecTBeHHble OLWNOKM B
OTBETE Ha BONPOCHLI NpenogasaTens.

He 3auTeHo

O6y4yatoLmicsa BbIMOMHNUI YaCTUYHO
WHAMBMAYanbHblE 3a4aHMs Ha
NPaKTUYECKUX 3aHATUAX, HE B NMOSTHOM
obbeMe npeacTaBun pesynbtaThl B BUAE
pabounx nuctoB Mathcad, He 3awmTnn




pa6OTbI n/vnn aonyctun cyuwecTtBeHHble
owmnbkn B OTBETE Ha BOMNpPOCbI
npenogasarens.

5.2 TunoBble KOHTPOSbHbIE 3alaHUSA UNU UHbIe MaTepuarnbl, Heo6xoAMMble ANA OLLeHKU 3HaHMWA, YMEHUN,
HaBbIKOB U (UNK) ONbiTa AeATeNIbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DOpMYNNpPOBKM BONPOCOB
Kypc 3

1 Xumuko-TexHonorudeckas cuctema (XTC). SnemenTbl XTC. TexHonornyeckme onepaTopbl, UX Ha3Ha4YeHne U
yCNoBHble 0603Ha4YeHUs.

2 PasnunyHble noctaHoBky 3agad pacyeta XTC. MoHATMA cnHTe3a n aHanmnsa XTC

3 Pa3omkHyTble 1 3aMkHyThle XTC. Tunbl cBsi3en mexay aneMeHTamu cuctembl. OcobeHHOCTH pacyeTa
Pa30MKHYTbIX 1 3aMKHYTbIX XTC

4 CyLwHoCTb nHTerpaneHbix Metogos pacyeta XTC. [IpMMeHUMOCTb, AOCTOMHCTBA M HEAOCTaTKN UHTErpanbHbIX
MeTOA0B.

5 Pacuet matepuanbHbix noTokoB XTC nHTerpansHbIM METOAOM Ha OCHOBE YpaBHEHMWI MaTepuUanbHOro
6anaHca 1 NMHEeNHbIX ypaBHEHWN CBA3N.

6 CyLHOCTb AEKOMMNO3ULMOHHBIX MeToaoB pacdeTa XTC, nx npUMEHMMOCTb, JOCTOMHCTBA U HEOOCTaTKM.

7 dopmanbHble MeToAbl ONPeaeneHnst NocrnefoBaTeNbHOCTUN pacyeTa 3aNeMeHToB pa3omkHyTon XTC.
B0O3MOXHOCTb KOMMBIOTEPHON peanusaumm MeTogoB.

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

9 Peanusaums ntepaumoHHbIx anroputMoB pacdeTa XTC Ha ocHOBe pe3ynbTaToB CTPYKTYPHOIO aHanmsa cxembi.

10 O6wme TpeboBaHus yHUUKaLUM NPy NOCTPOEHUN aBTOMATU3NPOBAHHBLIX cucTeM pacdeta XTC
NPOWU3BOSIbHON CTPYKTYPHI.

11 OcobeHHoCTH aBTOMaTM3UpoBaHHOro pacyeta XTC B cpeae mogenupytoLlen nporpammbel M2,

12 MoHsaTue 6a3 AaHHbIX. PensaumoHHble 6a3bl JaHHbIX.

13 Cuctema ynpaBneHusi 6aszon gaHHbix (CYB[) — obliee noHATME 1 Ha3HaYeHWe. YHMBEpPCarbHbIE U
cneumanusmpoBaHHblie CYB,.

14 HasHaueHue n cTpykTypa 6aHka AaHHbIX N0 PU3NKO-XMMUYECKUM NapamMeTpaMm BeLLeCTB U CMeceil.
OcobeHHocTn CYBA.

15 TexHonorns Ucnonb3oBaHUst Mogynen pacdeta CBONCTB U3 OMGnuoTekn 6aHka AaHHbIX NO PU3MKO-
XMMUYECKUM NapameTpam BeLLecTB U cMecei B pacyeTax anemeHToB XTC.

16 AHanu3 o6LWKMX NoAX0A0B K MOCTPOEHMIO CNeLuanM3npoBaHHblX 6a3 AaHHbIX NO napaMeTpam
TEXHOMOrM4yecKoro o6opyaoBaHus.
OMMMPUKO-CTAaTUCTUHECKME MaTEMaTUYECKNE MOAENY B aBTOMaTU3MPOBaHHbIX pacyeTax. MicxoaHble faHHble

17 Ans noctpoeHusa mogenein. Beibop dopmbl ypaBHeHuin. ObLuas nocTaHoBKa 3agayun NOCTPOeHNss Modenen
AaHHoro Tuna.

18 OCHOBHbIE NOHATUSA, NPUMEHSIEMbIE MPU NOCTPOEHNU SIMMNUPUKO-CTATUCTUHECKUX MOAENEN: HE3aBUCUMbIE
nepemeHHble, hakTopbl, PYHKLMM OTKIIUKA, 06 bEM BbIOOPKM, BEIGOPOYHBIE OLIEHKM U Op.

19 MeToa HaumeHbLUUX KBagpaToOB 1 €ro UCMonb3oBaHWe Npu oLeHKe KOAhOULIMEHTOB NUHENHBIX
perpeccuoHHbIX ypaBHeHWA. BbiBog cnuctembl ypaBHEHUIA.

20 HennHennas perpeccus obuiero suga.

21 Peanusaumsa nuHenHon perpeccumn obuiero snaga B Mathcad.

22 [deTepMrHUpOBaHHbIE MaTeEMaTUYeCKMe Modenu: onpeaeneHue, Noaxoabl K NOCTPOEHMWIO, OCHOBHbIE
cocTaBnsoLue Mogenen.

23 HeobxoanmocTb y4eTa 0CoOBEHHOCTEN rTMAPOANHAMUYECKON CTPYKTYPbl MOTOKOB BELLIECTBA NPU NOCTPOEHUM
OEeTEPMUHUPOBAHHbBIX MaTEMaTUYECKUX MOAENEN.

24 TvnoBble MOAENN CTPYKTYPbI MOTOKOB BELLECTBA B annapaTax: OCHOBHbIE AOMNYLLEHUS 1 06nacTy NPUMEHEHMS.

25 MaTemaTtuyeckoe MogenupoBaHue rugpasnunyeckmx cuctem. Mogenes Tpybonposoaa.

26 MaTemaTtuyeckoe MogennpoBaHue rngpasnuyeckmx cuctem. MogennposaHue npoLLEeCCOB UCTEYEHUS
XKUOKOCTEN N3 eMKOCTEMN.

27 MogenupoBaHue TennoobMeHHOro annaparta 6e3 n3aMeHeHUst arperaTtHoro COCTOSIHUSA TeMnroHocuTenern Ha
OCHOBE MoAenu naearnbHOro CMeLLEHNs U S4EEYHOMN.
MoaenupoBaHue TennoobmMeHHOro annaparta 6e3 u3aMeHeHNs arperaTHoOro COCTOSIHUSI TENJOHOCUTENen Ha

28 OCHOBE MOoAenu naeanbHOro BbiITeCHeHMSA. BbiBOa ypaBHeHMI Moaenu AN NPSIMOTOYHON CXEMbI ABUXEHUS
TennoHocuTenen.
MogenupoBaHue TennoobMeHHOro annaparta 6e3 n3aMeHeHUsi arperaTHOro COCTOSHUSI TeNMOHOCUTenen Ha

29 OCHOBe MOZEeNu naearnbHOro BbiTeCHeHWs. OCOBEHHOCTH peLleHnst CUCTEMbI YPaBHEHUI A1 NPOTUBOTOYHOMN

CXeMbl ABMKEHUSA TENNOHOCUTENEN.




30 OcobeHHoCTH y4yeTa 3aBUCMMOCTHU CBOWCTB MOTOKOB B TENII00OMEHHOM annaparte OoT TeMmnepartypbl.

31

KOMI'IbPOTeprIﬁ pacyeT KOS(b(bMLI,I/IeHTa Tennonepenayn ona pasrim4Horo arperatHoro CoCtoAHuA
TennoHocuTenen.

32 MaTemaTtnyeckoe MogenMpoBaHNe XMMUYECKOW KUHETUKM.

33 Mopenb xumMu4eckoro peakropa naeanbHOro CMeLLeHUs.

34 Mopenb xnmu4eckoro peakTopa naearnbHOro BbITECHEHUA.

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He npegycmoTpeHo/
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agayu, Kemchbl)

1. B annapaT nocTynatoT 2 BXOAHbIX NOTOKa, ANs KOTOPbIX 3aAaHbl MaccoBble pacxoabl G1 u G2 (B kr/y), u 2
BbIXOAHLIX C MaccoBbiMK pacxogamn G3 n G4. 3anuwnte ypaBHeHUs MaTepuarnbHoro 6anaHca.

2. B annapat nocTynatoT 2 BXOAHbIX MOTOKA, Asi KOTOPbIX 3adaHbl 06bemHble pacxoabl V1 1 V2 (B M3/4), n 2
BbIXOAHbIX C 06beMHbIMK pacxogamu V3 n V4. NnoTHOCTK BCex NOTOKOB M3BECTHbI, 0003Ha4YMM mx kak pl, p2, p3, p4
COOTBETCTBEHHO. 3anvwmnTe ypaBHeHUs maTepuanbHoro 6anaHca.

3. lna xumMmyeckon peakumm, npotekatowen no cxeme A1+A2 = 2 A3 sanuwinTe ypaBHeHne matepuanbHOro
fanaHca, ecnu B xoge peakuun o6beM peakumoHHON CMECU He MEeHSAETCS.

5.3 MeTogunuyeckue matepuansi, onpegensiowme npoueaypbl OLeHUBaHWUA 3HAHWUA, YMEeHUI, BnageHnit (HaBbIKOB

1 (Mnn) npakTU4ecKoro

onbiTa AeﬂTeanOCTM)

5.3.1 YcnoBusa gonycka oby4arowerocs K NpoMexXyTo4HoOM aTrecTaumm u Nopsaaok NMUKBUAaUUmM akagemMm4eckon

3a00MKEeHHOCTH

lMpoBeaeHe NpoMeXyTO4YHON aTTeCcTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm nNo gucumniMHe

YcTHas +

MNucbmeHHas

KOMI'Ib}OTepHoe TecTupoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BpEMSI Ha NOArOTOBKY K YCTHOMY cobecefoBaHuto coctaBnsieT 30 MUHYT;
* BPEMSI Ha BbINOJIHEHNE NPAKTUYECKOrO 3aaHnsl Ha KOMMNboTepe — 45 MUHYT;

* Npy 3aLMTe KypcoBoii paboTbl AeMOHCTPaUUs CTYAeHTaM1 paboTocnoCoGHbIX MPOrpaMMHbIX

NPOAYKTOB, NpeacTaBl1eHHbIX B NOSICHUTENbHOM 3anncke, oba3artenbHa.

MHas

6. YHEBHO-METOANYECKOE U MUH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepartypa

AsTOp 3arnasue M3patenbcTBO | [oa nspaHnsa | Ccblinka
6.1.1 OcHOoBHas y4ye6Hasa nuTepaTtypa
3aBapyxuH, C. T MaTtemaTnyeckoe Hosocmbupck: http://www.iprbooksh
MOZENNUPOBaHNE XMMUKO- HoBocunbupckuin 0p.ru/91236.html
TEeXHOMNOrM4ecknx nNpoL,eccon rocyAapCTBEHHbIN 2017
W annapaTtos TEXHUYECKMI
yHuBepcuTeT
BycbirvH H. HO. MogenuposaHue npoueccos http://publish.sutd.ru/
3alUMTbl OKpYXatoLwen cpeapl chne.: crieryntg 2019 tp_ext_inf_publish.ph
p?id=2019174
Axmagues, ©. T, MartemaTtunyeckoe https://www.iprbooks
MNnbdaHos, P. M. MoJenuposaHue n MeToabl Mocksa: An NMn Ap Megua 2022 hop.ru/116448.html
onTMMmu3aumu
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
BycbiruH H. 1O. MeToabl 1 cpencTtea http://publish.sutd.ru/
aBTOMAaTM3MpPOBaHHbIX tp_ext_inf_publish.ph
pacyeToB B 9KONOTUW. cre.: crieryntg 2014 p?id=2178
Pewenune 3agay B cpeae
Mathcad




Bopob6ebes, E. C., MopgenuposaHue xnmmmnko- http://www.iprbooksh
KapanuH, 3. A., TEXHOMNOrMYEeCKNX . op.ru/109559.htmi
BopobbeBa, ®. M. npoueccoB. B 2 yacTax. Y.2. KasaHb: Ka3aHC'ﬂ””

MnaH1poBaHe HauMoHanbHbI

ONTUMArBHOTO MccneuosaTenbcm:m 2019

aKCTiepUMeHTa, peannsaums TEXHOIOTNHECKN

pelleHun B cpege Microsoft yHuBepcuTeT

Excel
Bopobebes, E. C., MopennpoBaHme XMMmuKo- http://www.iprbooksh
KapanuH, 3. A., TEXHONOMMYEeCKNX KasaHb: KasaHckum op.ru/100562.htmi
Bopo6beBa, . N, npoueccos. B 2 yactax. Y.1. HauMOHanbHbIN

CraTtucrtuyeckume pac4eTbl U nccrnegoBaTenbCKUn 2019

00paboTka aKcnepumMeHTa. TEXHOMNOrMYeCcKni

Peanusauus pelweHun B yHMBEpcUTeT

cpeae Microsoft Excel
BycbiruH H. 1O, XvmMmnyeckune pacyeTbl B http://publish.sutd.ru/
JleBnHa B. U. 3aLumTe oKpyXatoLen cpeapl. tp_ext_inf_publish.ph

MaTepuanbHble pacyeTbl ) p?id=2495

TEXHOMOrM4YecKMx NpoLeccoB Ce.: CnerynTA 2015

OYNCTHBIX COOPYXEHUN
BycbirvH H. 1O., ABTOMaTU3NPOBaAHHbIE http://publish.sutd.ru/
Barpos W. B. pacyeTbl XMMMUKO- tp_ext_inf_publish.ph

TEXHOMOrMYeCcKUX CUCTEM. Cre.: crieryntg 2015 p?id=2493

WHTerpanbHble 1

OEKOMMO3ULIMOHHbIE METOADI

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

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

2. 3BC «CNoryrnTay, http://publish.sutd.ru

3. MHdpopmaumoHHas cuctema «EamMHoe okHO JocTyna k obpasoBaTenbHbIM pecypcaMm. Pasgen. MHdopMaTuka
1 MHAOPMALMOHHBIE TEXHONOrMMY [ONnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 NMepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnucaHue maTepmanbHO-TeXHU4YeCKOW 6a3bl, HeO6X0AUMOM ANs OCcylUeCcTBIIeHUA obpa3oBaTeflbHOro
npouecca no AUcUUNnHe

AyauTopus OcHalleHune

MynbTumeauiitHoe o60pyaoBaHue, KOMNbIOTEPHAs TEXHWKA C BO3MOXHOCTbBIO MOAKMIOYEHMS K
KomnbtoTepHbiii knacc | cetn «/HTepHeT» n obecneyeHnem 4OCTyna B AMEKTPOHHYIO MHOPMaLIMOHHO-
obpa3zoBaTenbHyto cpeay

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JNlekynoHHas Y A PYA H P A

ayautopust

CneuuanuamposaHHasa mebenb, gocka
YyebHas ayautopust
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