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Paboyasa nporpamma AncumnivHbl COCTaBNeHa B COOTBETCTBMM C dpeaeparibHbIM
rocygapcTBeHHbIM 06pa3oBaTesSibHbIM CTaHA4APTOM BbiCLLEro 06pa3oBaHus
Nno HanpaBneHuto NoAroToBkN_13.06.01 3SnekTpo - U TENNOTEXHMKA

Ha ocHoBaHuM y4ebHbIx nraHoB Ne A130601.21_123-20
Az130601-4_20

Kadenpa-paspabotumk: TennocunoBbIX YCTAHOBOK U TENJIOBLIX ABUraTenen

3aBepytowmi kacpeaponi:  3nobwuH B.I.

COINMACOBAHMUE:

Boinyckatowas kacdegpa: [MpOMbILWNEHHON TENSIO3HEPTrETUKN

3aeepytowmi kadpeapon:  CmopoauH C.H.

MeToauueckun otgen: CmupHoBa B.T'.

1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI
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1.1. MecTo npenogaBaemon QUCLUNNNHbI B CTPYKType obpa3oBaTenibHOM NporpaMmmebl

basoBas I:l Ob6sna3aTtenbHas I:l JononHuTensHo
Bnok 1: aBnseTca dakynbTaTMBoM

BapwnatusHas Mo BLIGOpPY

1.2. Uenb gncumnnuHbl
CdopmupoBaTb KomneTeHuMM obydaroweroca B 006nacTu CUCTEMHOrO aHanusa. [lo3HakoMuTb
acnMpaHToB C OCHOBHbIMW MOHATUSIMW TEOPUM CUCTEMHOrO aHanusa, MeTogaMmn MOoAenMpoBaHus
cucTem, onpedeneHueM MOHATUS MOAeNnu U MoAEenvpoBaHWs, YPOBHEW MOOENUPOBaHMUS, LeneBoro
HasHa4YeHnsa moaenen, NPUMeEHeHne Moaenen Npu aHannae CUCTEM.

1.3. 3agaum gucumnnuHbI
e M3yyeHne TEXHONMOrMM MNPOBEAEHUST CUCTEMHOrO aHanmsa AesTeNbHOCTU Tenno3HepreTMYeckoro
npeanpuaTus;
e [lonyyeHune 3HaHUN N HABbLIKOB NPUMEHEHNS] CUCTEMHOTO NOAX0Aa;
e OcBO€HME METOAOB MOOENNPOBAHUS CITOXKHbLIX TEXHUYECKMUX CUCTEM.

1.4. Nepe4yeHb NNaHMpPYyeMbIX pe3ynbTaToB 00y4YeHMs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3ynibTaTaMU OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Kop,
Otan hopmupoBaHus
KOMMeTeHL MK dopmynupoBKa KOMMeTEHL MM
OrK -3 CnocobHocTb Kk pa3paboTke HOBbIX METOLOB 1,2

nccrnegoBaHus U UX NPUMEHEHUIO B CAMOCTOATENbHOM
Hay4HO-UCCMNeaoBaTENbCKON AeATEeNbHOCTU B obnacTu
npod)eccuoHanbHON AesTensHOCTH.

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) OCHOBHbIE NPUHLMMBI CACTEMHOIO aHanu3a u Teopun NPUHATUS PELLEHWI;

2) MaTtemaTuyeckuii annapaTt CUCTEMHOIO aHanu3a: aHanMTU4eckne MeToabl, UMUTaLMOHHOE
MoOenupoBaHue, UccrefoBaHne onepauunin, Teopusi MPUHATUS peLLeHU, METOAbI peLleHmns]
SKCTpeMarbHbIX 3aga4, MeToAbl peLleHnsi criabocTpyKTYpMpPOBaHHLIX NPOGrneM, MeToAbl NOSyYeHNst 1
06paboTKM 3KCNEPTHBIX OLLEHOK.

YMeTh:

1) AHanManpoBaTb TEXHUYECKYO N HAayYHO-TEXHUYECKYIO LOKYMEHTaLMIO, U3BNEKaTb U3 HEE CBEAEHUS,
HeoOXoaMMble AN pelleHnsi NOCTaBEHHON 3adauu;

2) OBbocHoBaHHO BbIOMpaTb N3BECTHbIE CNOCOOLI peLleHns 3agay, oLeHMBaTb JOCTOMHCTBA U HE4OCTATKM
cAenaHHoro Belbopa;

3) YmMeTb NnpoBoanTb pa3paboTky n nccnegoBaHne TEOPETUYECKUX U SKCMEPUMEHTAIbHbIX Modenen
00OBbEKTOB NPOdeCCUOHANBHON AEATENBHOCTH.

BnapeThb:

1) HaBbikamu NPUMEHEHUS COBPEMEHHbIX MPOrPaMMHbIX CPEACTB AN peLleHns 3agay CUCTEMHOTO
aHanmsa v NpUHSTUS peLLeHni;

2) CnocoBHOCTLI0 K CaMOCTOATENBHOMY 00YYEHMIO HOBBIM METOA4aM UCCefoBaHUs, K U3MEHEHUIO
Hay4YHOro M Hay4HO-NPOM3BOACTBEHHOIO NPocuns cBoen NpodeccnoHanbHon AeSTENBHOCTH.

OrK-1 BnapeHue meTtogonornen TeopetTudeckmnx un 2
3KCNepMMeHTarnbHbIX MccneaoBaHun B obnacTtu
npod)eccuoHanbHON AesTensHOCTH.

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) MocTaHoBKy 1 NpoBeAeHNEe IKCNEPMMEHTOB MO 3a4aHHON METOAMKE U MeToAdbl aHanv3a pesyrbTaTos.;
2) AHannTM4eckme MeTofbl, UMUTaALMOHHOE MOAENVPOBaHNE, UCCEA0BaHMe onepauunii, Teopus NPUHATUS
peLLeHNIn, METOAbI PELLEHMS SKCTPEMarbHbIX 3a4ady, MeTOAbl peLleHns cnaboCcTpyKTyprpOBaHHbIX
npobnem, MmeToabl Nony4YeHnsi u 06paboTKM SKCMEPTHbBIX OLEHOK.

YMeTb:

1) YmeTb npoBoanTb pa3paboTky 1 nccrnenoBaHne TeopeTUHECKUX U 3KCNepMMeEHTanbHbIX Mogenen
00bekToB NpodeccnoHanbHON 4eATENbHOCTY;

2) NpuMeHATb aHaNUTUYECKME, BblYUCTIUTENbHbBIE U CUCTEMHO-aHANUTUYECKME METOAbI NS peLleHus
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Koa

OTan opmMmmpoBaHus
KOMMeTeHUMn dopmynupoBka KOMMeTeHL MM

npuKnagHbiX 3agad B obnactu ynpasneHus obbekTamm TEXHUKN, TEXHOMOMMU, OpraHn3aLUmMoOHHbIMU
cuctemamm.

Bnapetb:

1) HaBblkamMun MCNONb30BaHUSA OCHOBHbIX METOA0B MOMyYeHUs 1 06paboTkn AKCNEPTHbIX OLLEHOK, peLLeHUs
cnaboCTpyKTYpPUPOBaHHbIX NPOOnem, NPUMEHEHNST UMUTALMOHHOTO MOAENTMPOBaHMWS, OpraHM3aLmmn u
NpoBeLEHNS OENOBbIX UrpP.

MK-1 CnocobHoCTb ocyLLecTBNATbL hyHAAMEHTarnbHbIE 2
UccnefoBaHNUs B akTyarbHbIX HanpaBneHusix
COBPEMEHHOW TENJI0- U 3NEKTPOIHEPTETUKN.

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) MaTemaTu4yeckumin annapaT CUCTEMHOIO aHanu3a: aHanuTu4eckue MeToapl, UMUTaLUNOHHOE
MOAenMpoBaHue, UccriegoBaHne onepauuii, Teopusa NPUHATUS PELLUEHUIA, METOAbI PELLEHMS
3KCTpeManbHbIX 3agadv, MeToabl peLleHnst cnaboCcTpyKTypUpPOBaHHbIX Npobnem, MeToabl NONy4eHus u
00paboTKM SKCMEPTHLIX OLEHOK;

2) MNocTaHoBKY 1 NpoBeAEHME IKCNEPUMEHTOB MO 3aaHHON MEeToAuKe U MeTobl aHanu3a pesynbTaTos.
YMeTb:

1) C6op, aHanmn3 Hay4YHO-TEXHUYECKON NHGOPMALIMK, OTEHYECTBEHHOIO 1 3apybexXHOro onbiTa No TemMmaTuke
nccnegoBaHus;

2) YMeTb NpoBoauTb pa3paboTKy U UccreaoBaHNe TEOPETUHECKNX N SKCNEPUMEHTArbHbIX MOAENe
0061beKTOB NpodeccnoHarnbHon OeATeNbHOCTY;

3) O6ocHoBaHHO BbIGMpPATb M3BECTHbIE CNOCODLI peLleHNs 3a4ad, OLeHNBaTb AOCTOMHCTBA U HEQOCTaTKU
caenaHHoro Bbibopa.

Bnapetb:

1) HaBblkamMun NpyMEHEHNS COBPEMEHHbIX MPOrpaMMHbIX CPEACTB AN peLleHns 3aaay CUCTEMHOro
aHanu3a v NpUHATUSA peLleHni;

2) CnocoBHOCTLIO K CaMOCTOATENbHOMY 0BYyYEHUI0 HOBbIM METOAaM UCCNEeA0BaHUSA, K UISMEHEHUIO
Hay4YHOro 1 Hay4YHO-NPON3BOACTBEHHOro Npodhunsa cBoen NpodeccMoHanbLHOM AeaTeNnbHOCTH.

YK-2 CnocobHOCTb NPOEKTMPOBATL U OCYLLECTBNATh 2
KOMMMNEKCHbIe uccnefoBaHusl, B TOM Yucne
MEeXOUCUUNMMHAapHbIE, HA OCHOBE LLeNIOCTHOIO CUCTEMHOTO
Hay4yHOro MMPOBO33PEHUS C UCMONb30BaHNEM 3HAHWI B
obnactu nctopum 1 punocounmn Hayku.

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) NocTaHoBKY 1 NpPOBEeAEHME SKCMIEPUMEHTOB MO 3aaHHOW METOANKE U METOAbI aHanu3a pesynbTaTos;
2) Pa3paboTKy u nccrnegoBaHue MeToauk aHanmsa, CMHTe3a, onTMMMU3aLmm U NPOrHO3MPOBaHNS KavyecTBa
npoLLeccoB (PYHKLMOHMPOBAHUSA TEMNNOIHEPTETUYECKUX CUCTEM.

YmeThb:

1) C6op, aHann3 Hay4yHO-TEXHUYECKON NHGOPMAaLIMK, OTEHECTBEHHOIO 1 3apybexXHOro onbiTa No TemMaTuke
nccrnegoBaHus;

2) O6ocHOBaHHO BbibMpaTh 3BECTHbIE CNOCOOLI peLleHnst 3agad, oLeHMBaTh JOCTOMHCTBA U HEOQOCTATKM
caenaHHoro Bbibopa;

3) MNMprMeHATb aHanUTUYEeCKNE, BbIMUCIINTENBbHBIE U CUCTEMHO-aHaNUTUYECKNEe METOAbI AN peLleHuns
NpUKNagHbIX 3agad B 001acTu ynpaBnieHus obbekTamum TEXHUKN, TEXHOOMMMU, OpraHn3aLUMOHHbIMU
cuctemamum.

BnapeTb:

1) CnocoBbHOCTBIO K CaMOCTOSITENTbHOMY 00YYEHUI0 HOBbIM METOA4AaM MUCCIef0oBaHNS, K UBMEHEHUIO
Hay4HOro 1N Hay4HO-NPOM3BOACTBEHHOMO NPodunsa cBOen NpodeccnoHanbHoN AesTeNbHOCTY;

2) HaBblkamu npyMeHeHNs1 COBPEMEHHbIX NPOrpaMMHbIX CPeaCTB AN pelleHus 3aaa4 CUCTEMHOrO
aHanmsa 1 NPUHATUA pPeLLEHUN.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopmMupoBaHue KOMNeTEeHLMN, yKa3aHHbIX B N.1.4:

e HayyHo-uccneposaTtensckas geartenbHocTb (OlMK-1);

e CoBpeMeHHble MHopmMaunoHHble TexHonorum (MK-1, YK-2).
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2. COOEPXAHUE OAUCLUUNIINHDbI

O6bem (4achl)
HavmeHoBaHwve v cogepxaHnue 0S| . 85 88
y4ebHbIX MOAYNeNn, TeM 1 (OPM KOHTPOSS 20| 2 9 30
°og|°cgd ©&
] ®g ®o
Y4yeBHbI MoAaynb 1. OnemMeHTbl 00LEN TEOPUM CUCTEM.
Tema 1. BBepeHue. Knaccudukaums cucrem. 12 12
MeToabl onncaHusa cuctem. CBOMCTBA CUCTEM.
Tema 2. CylWHOCTb CUCTEMHOIO NoAxoaa. 12 12
MpuHUMN obpaTHOM CBA3WN.
Tema 3. MprHLMN CUCTEMHOCTU N KOMMITEKCHOCTMW. 10 12
MHdopmaLMOoHHbIM NOAXOA K aHanu3y CUCTEM.
TeKywmn KoHTponb 1. (onpoc) 2 -
Y4yeBHbI MoAaynb 2. [MoHATUE BHELUHEN cpeapbl M NPo6IeMHON CUTyaunn.
Tema 4. BHelUHVE yCnoBUS CUCTEMBI.
YcTaHoBneHne cogepxanusa npobnemsl. OnpeneneHne HOBMU3HbI MPOBIEMBI. 12 12
YcTaHOBNEHWE NPUYNH BO3HMKHOBEHMS NPO6NEeMHON cuTyaunn.
Tema 5. OnpegeneHune NONHOTLI MHpOPMaLIUN.
OnpepeneHne BO3MOXHOCTU paspeLleHnsi npobriemsl. MpuHATUE peluennin B 12 12
YCINOBUSAX NOMHOW onpedeneHHoCTy.
Tema 6. MNMpuHATNE peLLeHnin B YCNOBUSX PUCKA. 10 12
[MpunHATNE peLleHnin B YCNOBUSX HeonpeaeneHHOCTH.
TekywWwmin KOHTPOIb 2. (0npoc) 2 -
Yye6HbIN Moaynb 3 Moaenu CroXHbIX CUCTEM.
Tema 7. lNoHATNE MOAEeNU U MOAENMPOBAHUS.
Knaccudukaums mogenen cuctemsl. MaTematndeckne Mogenu cuctemM NpuHLKNGI 12 12
pa3paboTku, aTansbl.
Tema 8. |/|MI/ITaLI,VIOHHoevMOLI,eJ'IMpOBaHMe TEXHOMNOrMYecknx npoLLeccos 12 12
Npon3BOACTBA TEMMOBON SHEPTUN.
Tema 9. N'pachoBble mogenu. 10 12
OnemMeHTbl (PakTOpHOro aHanusaa.
TeKyLwWwmnn KOHTponb 3. (onpoc) 2 -
Y4yebHbI Moaynb 4. ba3oBblie Mofeny 1 METOAblI CUCTEMHOIO aHanumaa.
Tema 10. AHanu3 n CUHTE3 CUCTEM. 18 20
Knaccudukauma metogos CUCTEMHOMO aHanmsa.
Tema 11.Mopgenb «4epHoro swuka». Mogenb coctaBa CUCTEMBI. 16 16
Mopenb CTPYKTYpbl CUCTEMBI.
TeKywmn KoHTponb 4. (onpoc) 2 -
Y4yebHbI Moaynb 5. MNMprknagHble Mogeny U TEXHONOMMU CUCTEMHOIO aHanuaa.
Tema 12. Mepapxunyeckasn cogepxatenbHasi Mogerb. 16 18
[epeBo uenen.
Tema 13.TexHonorus MMMTaLMOHHOrO MogeNMpPoOBaHNA. 18 18
TekywWwmmn KOHTposb 5. (onpoc) 2 -
Y4yebHbI Moaynb 6. QNeMeHTbl TeopUn ynpaBneHus.
Tema 14. CTpyKTypHas cxema CUCTEMbI yNpaBreHus. 14 16
Llenn ynpasnenns. 3agaym ynpasneHus. 3Tanbl ynpaBneHus.
Tema 15. Mogenun nepapxmyeckmx CUCTeM yrnpaBeHus:. 16 16
CunctemMbl aBTOMaTMYECKOTO yrpaBAeHus.
Tekywmn KoHTposnb 6. (onpoc) 2 -
MpomexyToyHas aTTecTauusa no AUcuunimnHe (3a4eT) 4 4
BCEIO: | 216 216

3. TEMATUYECKWIA NMNAH

3.1. Jlekumm
Homepa OuyHoe 06y4yeHne O4HO-3a04HOE 06y4eHMEe 3ao4yHoe oby4eHune
N3yyaembix TEM Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 4 2 1
2 4 2 1
3 4 2 4 1

Pra
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Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4eHMEe 3ao4yHoe oby4eHune
Homep O6bem Howmep O6bem Howmep O6bem
N3y4aemblx Tem cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (yachbl)
4 4 4 4 1
5 4 4 4 1
6 4 4 4 1
7 4 6 4 2
8 4 6 4 2
9 4 4 4 2
10 4 2 4 1
11 4 2 4 1
12 4 2 4 1
13 4 2 4 1
14 4 2 4 1
15 4 2 4 1
BCEIO: 46 18
3.2. NpakTnyeckne 3aHaATUS
H o 6 OuyHo-3a04HOE 3 6
. (:l:eeslilx HavMeHoBaHue YHOe obyyeHune oBydeHme ao4vHoe oby4yeHne
yTeM 1 popma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (vachbl)
CraTtuctmnyecknin aHanms
4 CTaTUCTUYECKUX TMNOTES. 4 4 4 2
MpuHaTHE pelueHni B
5 YCNOBUSAX NOMHON 4 4 4 2
onpegeneHHoCTH.
MpuHATHE peLueHuin B
6 YCINOBUAX 4 4 4 2
HeonpeaeneHHocTn
7 padoBble MOgenw. 4 2 4 2
8 OnucaHne TeXHONOrM4eCKoM 4 4 4 2
CXeMbl C NOMOLLIbIO rpadhoB.
9 AHanus rpadoBor mogenm 4 2 4 2
BbInonHeHne MHOroMepHOoro
10 perpeccruoHHoro aHanusa. 4 5 4 3
11 Mogenb CTPYKTYpbl CUCTEMBI 4 5 4 3
MHoromepHble
pacnpegeneHus.
12 MHOXeCTBEHHBbIN 4 8 4 3
pPErpecCuUoHHbIN aHanms.
Peanusauwns
13 JVCnepcuUoHHOro aHanmsaa. 4 8 4 3
BCEIO: 46 24

3.3. llabopaTopHble 3aHATUA
He npegycmoTpeHbl

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLUEIOCH

Homepa O4yHoe 06y4eHne O1Ho-3a04Hoe 3ao4Hoe oby4eHne

y4eGHbIX dopma Y oby4yeHve y
mopynei, no

KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoanTca 3HaHUK cemecTpa cemecTtpa cemectpa

KOHTpOIb
1,2,3,4,5,6 | Onpoc 4 6

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLWIEIOCHA
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- OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
Buabl camocTosTenbHoi paboThi Y oByueHme Y

obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)

YcBoeHVe TeopeTu4eckoro marepuana 4 34 4 120

[MoaroToBKka K NPaKTUYECKUM 3aHATUAM 4 52 4 50

MoaroToBka k 3aveTy 4 8 4 4

BCEIO: 124 170+4

7. OBPA30OBATEJIbHbIE TEXHOJITIOI' MU
7.1. XapaKkTepMcTUKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (pOpPM yYeOHbIX 3aHATUM
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPOMeXyTOYHOMN
aTTecTauum

TpaguumoHHas | X ©annbHO-penTnHroBas

8. OBECIMNEYEHUE ANCLUUNMINIUHDI

8.1. YuebHasa nutepaTtypa

a) OCHOBHas y4ebHas nuTepaTtypa
1. Kasnes B.M. BeBegeHune B aHanus, CUHTE3 1 MOAENUPOBaHUE cucTeM [OneKkTpoHHLIN pecypc]/ Kasnes
B.M.— OnekTpoH. TekcToBble AaHHble.— M.: HTepHeT-YHnBepcuTeT MIHGOopMaLMOHHbBIX TeXHOMormm
(MHTYWT), 2016.— 270 c.— Pexwnm goctyna: http://www.iprbookshop.ru/52188.— 3bC «IPRbooks».

6) pononHuTenbHasa y4ebHas nuTepaTypa
2. KnumeHko U.C. Teopus cucteMm 1 cUCTEMHbIN aHanm3 [ONeKTPOoHHbIN pecypc]: yuebHoe nocobue/
KnumeHnko N.C.— 3nekTpoH. TekcToBble AaHHble.— M.: Poccuiickuii HoBbI yHuBepcuTeT, 2014.— 264
¢c.— Pexxum poctyna: http://www.iprbookshop.ru/21322.— 3BC «IPRbooks».
3. banaraHckun N.A. TNpuknagHom CUCTEMHbIV aHanu3 [ONeKTPOHHbIN pecypc]: yuebHoe nocobue/
BanaraHckuit .A.— OnekTpoH. TekcToBble AaHHble.— HoBocnbupck: HoBocubupckui
rocygapCTBEHHbIN TeXHUYeckuin yHmeepcuteT, 2013.— 120 c.— Pexum gocTtyna:
http://www.iprbookshop.ru/45429.— 9BC «IPRbooks».
4. OctpoBckuii .M. TexHn4ecKkne CUCTEMbI B YCITOBUSIX HEONpeaeneHHOCTU. AHanNn3 rmokocTu U1
onTMMmM3aumsi [SNekTpoHHbIN pecypc]: yuebHoe nocobue/ Octposckun .M., BonnH K0.M.— 3OnekTpoH.
TekcToBble gaHHble.— M.: BUUHOM. JlabopaTtopus 3HaHui, 2015.— 320 c.— Pexwum gocrtyna:
http://www.iprbookshop.ru/6510.— 9BbC «IPRbooks».

8.2. NepeyeHb y4ye6HO-MeTOAMYECKOrO ob6ecnevyeHus Ans caMoCcToATeNIbHOM paboTbl
oby4aroLmxcs no AUCLUNIINHe
1. CucTeMHbIN aHanNu3, ONTMMM3aLMsa U NPUHATUE PELLEHUI [ONEKTPOHHbIA pecypc]: MeToguyeckme
YKa3aHus 1 3aaHus s CaMOCTOSTENbHOWM paboThbl/ — ONEKTPOH. TEKCTOBbIE AaHHble.— JIMneuk:
INuneukunn rocyaapcTBeHHbIN TexHnYecknin yHuBepcuteT, O6C ACB, 2014.— 17 c.— Pexum gocTyna:
http://www.iprbookshop.ru/55156.— OBC «IPRbooks».
2. Katanesckuin [1.HO. OCHOBbI UMUTALIMOHHOTO MOAENNPOBAHUA 1 CUCTEMHOIO aHanm3a B ynpaBrieHumn
[OnekTpoHHbI pecypc]: ydebHoe nocobune/ Katanesckun [1.KO.— OneKkTpoH. TeKCToBblEe AaHHble.— M.:
Heno, 2015.— 512 c.— Pexum goctyna: http://www.iprbookshop.ru/51043.— 3B5C «IPRbooks».

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHOW ceTu "UHTepHeT",
HeobXxoaAUMbIX AN OCBOEHUSA AUCLUMIIUHbI

1. OnekTpoHHas 6ubnuoteka CI6 MNYMNTLH - http://www.iprbookshop.ru.

2. 3nekTpoHHas 6ubnuoteka BLUTS CI6 MNYMTA - http//nizrp.narod.ru/ebmu_m.htm.

8.4. NepevyeHb MH(POPMALUOHHBbIX TEXHONIOMMIA, UCNOJIb3yeMbIX NPU OCYLLEeCTBNEeHUN
obpasoBaTeNnbHOro npouecca no AUCUUNInHe, BKNO4Yasa nepevyeHb NpPorpamMmmMHoOro obecne4vyeHus m
MH(POPMALMOHHBLIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HEOO6X0AMMOM ANl OCYLLEeCTBNEHUsA
o6pa3zoBaTenbLHOro npouecca No gUcLUUninHe

1. JlekumoHHasa ayauTopust C MynbTUMEANNHBIM YY4EOHBIM KOMMMIEKCOM.

2. KomnbtoTepHbIN KNacc € BbIXOOAOM B MHTEPHET.
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8.6. UHble cBepeHuA 1 (MnKn) maTepuansl
He npegycmMoTpeHbl

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWMUXCA NO OCBOEHUIO

ONCUUNJINHDbI
Buabl yuebHbIx
3aHATUIA U
camocTosiTenbHas OpraHu3sauus aesaTenbHOCTM obyvatoLerocs
paboTta
obyyvaromxcs

Jlekunn KoHcnekT nekumi: KpaTtko, CXxemaTU4HO, NocrneaoBaTenbHO hUKCMpoBaTb OCHOBHbIE
NONoXeHwus1, BbIBOAbI U hOPMYNMPOBKM; NOMeYaTb BaXKHble MbICMN, BbIAENATb
KnioveBble CNoBa, TepMuHbI. [TpoBepka TEPMUHOB, MOHATUIA: OCYLLLECTBNATL C
NOMOLLILIO SHLMKIIONEeaN, crioBapemn, CNpPaBoYHMNKOB C BbIMUCbIBAHMEM TOJTIKOBAHUN B
TeTpagb. PaboTa c TeopeTudecknm matepuanom: HanTu OTBET Ha BOMPOCHI B
peKomer,yeM0|7| nnteparype, eciit CaMOCTOATENbHO HE yOaeTCA pa306paTbc;| B
MaTepuane, Heobxogumo cchopMynupoBaTb BONpPOC M 3agaTb NpenogaBaTerto Ha
KOHCYrMbTauun UM Ha NPaKTUY4ECKOM 3aHATUU U Op.

MpakTunyeckme PaboTta c KOHCMEeKTOM NeKLuin, MOAroTOBKa OTBETOB K BONpocaM npenogasarens,

3aHATUA NPOCMOTP pekoMeHayeMon nutepatypsbl. PeweHne 3agad no 3agaHHbIM
anroputMam, aHanua nonyyYeHHbIX pesynstaTtoB, OPMynnMpoBKa BbIBOLOB M Ap.

CamocTodaTenbHas N3yueHne maTtepmana, N3rnoXeHHOro B pekoMeHZOBaHHOM y4ebHon nuteparype,

paboTta KOHCnekTe nekumin. sydyeHne otaenbHbIX pasgenos Kypca, BbIHOCUMbIX Ha
CaMOCTOATENbHOE N3y4eHne, C UCMOMb30BaHMEM PEKOMEHJ0BaHHON NnuTepaTypsbl.
Mpu nogroToBke K 3a4eTy Heob6xoaMMo npopaboTaTb KOHCNEKTbI MPaKTUYECKMX
3aHATUI, peKoMeHayeMYI0 nuTepaTypy, BbINONHUTL Tpebyemble AoMallHue
3ajaHuga, npoayMaTb OTBETbl Ha BO3MOXKHbIE BOMPOCHI NpenogasaTens.

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. ®OHA OLLIEHOYHbIX CPEACTB

10.1. OnucaHue nokasaTenen v KpUTEPUEB OLIEHWBaHWSI KOMMETEHLUUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHue LWKan oueHMBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLUMIA Ha 3Tanax ux cpopmmpoBaHus

Kop, HanmeHoBaHue MpenctaesneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOrO
lMokasaTenu oueHNBaHNS KOMNETEHLUN

(aTan ocBoeHus) cpencTtea cpencTtea B hoHae

OlK-1 (2) 1. MNoka3biBaeT 3HAHWE OCHOBHbIX 1.YcTHOE 1. MepeyeHsb
NPUHLUMMNOB CUCTEMHOIO aHanusa u Teopun cobecegoBaHune BOMPOCOB K 3a4eTy
NPUHATUSA peLLEeHNA. 2. TunoBoe (22 Bonpoca)
2. CnocobeH npoBoAnTb NccrnegoBaHnst npakTuyeckoe 2. MNMepeyeHb
3HEpreTM4ecknx 06 bEeKTOB C MOMOLLbHO 3agaHve MpaKTUYEeCKnX
aHaNUTUYECKNX, BbIYUCTIUTESbHBIX U 3aganun (10
CUCTEMHO-aranmMTU4ecknx MeToaoB. 3agadv)
3. [emoHCTpupyeT BnageHue HaBblkamu
NNaHMpoBaHNsa 1 NPOBeAEeHUS
3KCNepuMeHTa, 06paboTKM MONYyYEHHbIX
OaHHbIX.

OlK-3 (1,2) 1. Pa3bupaetcsa B MaTeMaTUYECKOM 1. YcTHoe 1. MepeyeHsb
annapaTte CUCTEMHOro aHanusa. cobecegoBaHune BOMPOCOB K 3a4eTy
2. lNpumeHsAeT OCHOBHbIE MPUHLUMbI 2. TunoBoe (22 Bonpoca)
CUCTEMHOr0 aHanu3a 1 Teopum NPUHATUSA npakTuyeckoe 2. MNMepeyeHb
peLLeHUn Ans pelleHns NpakTU4eckmx 3afjaHue NpaKkTU4eCKmX
3agad, cnocobeH NpoBecT aHanu3 3agaHum (10
TEXHUYECKOW 1N HAayYHO-TEXHNYECKOM 3agay)
OOKYMeHTauuMm, Ucnonb3oBatb MHGPOPMaLIMIO
ONs peLleHnst NocTaBeHHON 3a4aqun.
3. [demoHcTpupyeT BnageHue
COBPEMEHHbBIMW NPOrpamMmMHbIMM
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Kopn, HanmeHoBaHue MpenctaesneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(3Tan ocBoeHuUs) cpencTea cpencTea B choHae
cpegcTBamMu AN pelleHns 3agad
CUCTEMHOr0 aHanmaa.

MK-1(2) 1. [leMOHCTpUpYeT BriageHue 1. YcTHoE 1. MNepeveHb
aHanuMTu4yecKMMn MmeTogamm CUCTEMHOrO cobecegoBaHune BOMPOCOB K 3a4eTy
aHanusa, MetogamMmu UMUTaLMOHHOIo 2. TunoBoe (22 Bonpoca)
MOZEnNMpOoBaHus, UCcnegoBaHUs onepaumm, npakTuyeckoe 2. MNMepeyeHb
TEOpUN NPUHATUSA pPELLEHNIA. 3afjaHue NpaKkTU4eCKmX
2. CnocobeH cnnaHnpoBaTb U NPOBECTU 3agaHum (10
3KCMEePUMEHT No 3ajaHHOM MeToauKe, 3apaud)

NMPOBECTW aHann3 TEXHNYECKON N Hay4YHO-
TEXHUYECKOW JOKYMEHTaLUN.

3. [leMmoHCTpUpyeT BnageHue
COBpPEMEHHbBIMW NPOrpamMmMHbIMM
cpegcTBamMu AN pelleHns 3agad
CMCTEMHOr0 aHanm3a 1 Teopumn NPUHATKA
peLleHni.

YK-2 (2) 1. MNoka3sbiBaeT 3HaHWE METOAMK aHanusa, 1. YcTHoe 1. MepeyeHsb
CVHTEe3a, ONTMMK3aL MM U NPOrHO3MPOBaHMUS cobecenoBaHue BOMPOCOB K 3a4eTy
npoueccoB (PyHKLMOHUPOBAHMS 2. TunoBoe (22 Bonpoca)
TENNO3HEPreTUHECKUX CUCTEM. npakTuyeckoe 2. MNMepeyeHb
2. CnocobeH npoBecTn aHanu3 3afjaHue NpakTU4eCcKmX
TEXHUYECKON U HaYYHO-TEXHUYECKOM 3aganun (10
OOKYMEHTauum1, NPUMEHUTb pe3ynbTaThl 3agady)

AaHHOTO aHanu3a Ay peLleHns
nocTaBNeHHON 3agaqn.

3. [demoHcTpupyeT BnageHue
COBpPEMEHHbBIMM NPOrpamMmMHbIMM
cpeacTBaMu Ang peLleHns 3agad
CUCTEMHOrO aHarnu3a u Teopum NPUHATUSA
peLueHni.

10.1.2. OnucaHue WKan v KpuTepueB oLeHNBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no
TpaauLUMOHHOW KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
LiKane
3auteHo CB06OAHO 1 yBEPEHHO OnepupyeT NpeaoCcTaBneHHon UHpopmaunen, OTIMYHO

BfageeT HaBblkaMy aHanu3a u CMHTe3a MHopMaunn, 3HaAeT BCE OCHOBHbIE METOAbI
peLueHus npobnem, NpeaycMOTpeHHbIe y4ebHOM NporpaMmon, 3HaeT TUNUYHbIE
OLUMOKM 1 BO3MOXHbIE CITOXXHOCTM MPU pPeLLEHM TO NN MHOW NpoGremsbl U cnocobeH
BblbpaTh 1 3PPEKTUBHO NPUMEHUTE TOT UINU UHOW afeKBaTHbIA METOA peLleHuUs
KOHKpeTHoM npobriembl. CnocobeH Nerko OpneHTpoBaTbCAa Npy BUAOU3IMEHEHUN
3aJaHus, NCcrnonb3yeT B OTBETE MaTepuan MoHorpadguyeckon nurepaTtypsbl, NpaBUibHO
00OCHOBbIBAET NPUHATOE peLLEeHNe, BageeT pasHOCTOPOHHNMW HaBbIKaMu U
npuemamu pelueHus 3agay. 3HaeT OCHOBHbIE TEOPETUYECKME METOAbI CUCTEMHOIO
aHanuaa u Teopumu NPUHATUS pelleHns. BnageeT MeToamKom NOCTaHOBKM U
npoBeAeHNs aKCnepumMeHTa, 00paboTku pesynbTaTtoB namepeHuii. CnocobeH
NPUMEHNTb MaTeMaTMYECKMIA annapar Ans peLleHnsi MOCTaBIEHHOW 3adauun.

He sauteHo He 3HaeT MeTo40B CUCTEMHOMO aHanusa u Teopun NpUHATUA pelleHnin. He Bnageet
METOAMKOWM NOCTAHOBKM U MPOBEAEHUS SKCNepUMeHTa, 06paboTku
aKCnepuMeHTarnbHbIX AaHHbIX. He cnocobeH nanarate Mmatepuan nocnefoBaTernbHo,
[OMyCKaeT CyLLLECTBEHHbIE OLIMOKN, HEYBEPEHHO C BOMbLUMMW 3aTPYOHEHUSIMU
BbINOMHAET NpakTnyeckoe 3agaHune. He cnocobeH npoaomkuTe 0byyeHune 6e3
OOMONHUTENbHBIX 3aHATUN.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UNN UHble MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUW,
YMEeHUM1, HaBLIKOB U (UNK1) onbiTa AeATEeNbHOCTU, XapaKTepusyrolme atanbl GPOpMUpPOBaHUsA
KOMMeTeHUuun
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10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbLIMU 3Tanamu
¢hopMmupoBaHNA KOMNETeHLUN

Ne Ne
i dopmynupoBka BONpocoB TeMbI
1 | OnpegeneHue cuctembl. CTaTnyeckne u guHaMmmyeckme cBonctea cucteM. Knaccndukauus 1

cuUcTeM.
2 | CyTb TEOpPUM CUCTEM M CUCTEMHOIO aHanmn3a. CyuHOCTb CUCTEMHOIO Nogxoaa. 2
3 | MNpuHUMn obpaTHOM cBA3KU. [PUHLMMN CUCTEMHOCTU N KOMIMIEKCHOCTMW. 3
4 BsanmogencTeme cuctembl U BHELLHEN cpefbl 4
5 | Otanbl peweHua npobnembl. Kputepun NpUHATMS peLueHus B YCMOBUSIX MOJIHOM 5
onpenerneHHocTyu.
6 | XapakTepucTtuka cuTyaumm pucka 6
7 | Kputepuun npuHATUA peLleHnin B YCNOBUAX HeonpeaeneHHoCTH 6
8 Llenb noctpoenns mogenu. CBonNCTBa Mogernen 7
9 | MNoHsATME MaTeMaTM4eCKO Modenu, NpuHUMN pa3paboTku, aTanbl pa3paboTku 7
10 | CyTb UMMWTALMOHHOIO MOOENMPOBAHMS 8
11 | MpadoBble mogenu. Tunbl rpacgos 9
12 | AHanus u cnHTes cucteM. PasHuua mexay aHanns3om U CUHTE30M 10
13 | lMNMoHaTne gekomMnos3numm 10
14 | XapakTepuctuka Mogenu «4epHoro sujmka» 11
15 | Pasnuyms mexay Mogernbio cocTaBa U MOOebio CTPYKTYPbl CUCTEMBI 11
16 | Nepapxudeckasa cogepxaTernbHasa Mofesib, ee cocTaB 12
17 | OcHOBHbI€ 3Tanbl UMMUTALMOHHOIO MOAENNPOBaHMS 13
18 | NpuMeHeHne TEXHONOMMNU UMMUTALMOHHOIO MOAENNPOBaHNSA 13
19 | Cucrema ynpaBrneHusi, ee KOMMOHEHTHI 14
20 | Oranbl npouecca ynpaeneHus 14
21 | Nepapxudeckune cuctemMbl ynpaBneHus 15
22 | Cncrtembl aBTOMaTUYECKOrO ynpaBreHus 15

10.2.2. BapmaHT TUNOBbIX 3agaHui (3agav), pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
3aTanamu (pOpMUpPOBAHUSA KOMNETEHLUIN

o6opyaoBaHme MU yCTaHOBUTbL HOBOE. YCTaHOBKa HOBOTO
obopynoBaHus oborgetca B 20 mnH pyd, npu aTom ecnu obopyaosaHue
Oynet paboTtaTtb 6€30Tka3Ho, TO NpeanpusaTUe NoNyyYnT Npmbbinb 200
MITH pyb, B NpOTUBOMNOIOXHOM Cryyae, npeanpusTie noHeceT yobIToK
150 mnH py6. o oueHkaM cneunanucToB BEPOSTHOCTb OTKasa HOBOMO
obopynosaHusa coctaengaet 60 %. MogepHu3auus cyLecTByoLLEero
obopynoBaHusa TpebyeTt nHsectuuun B pasmepe 10 mnH py6. MNMocne
MOZEepHM3aUun NpeanpuaTne MoxeT Nony4nTb Npmbeinb 100 MnH pyo,
€Crnun He nponsongeT 0TKasa, npu oTkase yobITok cocTaBuT 60 MiH py6.
BeposaTHocTb 6e30Tka3Hom paboThl oueHuBaeTcs B 45 %.

:}i YcnoBust TUNOBLIX 3a4aHUN (3agav) OtBeT
1 | Tema 6. lNpuHATHE peLLeHUn B ycrioBusix pucka. [puHsaTue pelueHuin B Cnepyet
YCNOBUAX HeonpeaeneHHOCTH. MOAepPHU3NpoBaTb CTapoe
3apaya: Onpepenuntb Havbonee BbIFOOHLI BapuaHT PEKOHCTPYKLUK obopynoBaHue
3HepreTU4ecKkoro obbLekTa. O6ocHoBaHueE:
OaHo: PykoBoacTBy aHepretTmyecknm o6bekToMm Heobxoammo CpenoHui oxngaembiin
onpenenuTb Kakoe peLleHne NpPUHATL: MOAEPHU3NPOBATL CTapoe BbINIPbILL:

0001=0,4*200+0,6(-
150)= -10 mnH pyo
0002=0,45*100+0,55*(-
60)= 12 mnH py0

Howmep o BbIvrpbiwl npu ycnosuu,
Hencteune
cTparerum OnaronpusaTHOM | HeGnaronpusTHOM
1 YcTaHoBKa 200 -150
HOBOTO
obopyaoBaHus
2 MopepHusauuna 100 -60
CYLLIECTBYIOLLETO
3agaya: OnpenenuTb Hanbornee BbIrOAHbIA BapuaHT Hanbonee uenecoobpasHo
aHo: BbIOpaTb cTpareruto 2
PykoBoacTBo npeanpusaTms onpegenser, KaKowm NCTOYHUK O6ocHoBaHuMeE:
3HeprocHabXxeHus NCnonb30BaTh: HOBYIO KOTENbHYH, CpenHuin oxxngaemblin
MOOEPHU3NPOBAHHYKD COOCTBEHHYIO KOTENbHYI, LIEHTPanv3oBaHHOE BbIMIPbILL:
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TennocHabxeHue. Ycnex MeponpusaTUin 3aBuCUT OT B6naronpuaTHOro unu 0401=0,5*300+0,5*(-
HebnaronpmMaTHOrO COCTOSAHUS PbIHKA: 150)= 75 TbIC PYO
BbivrpsbiLl, npu cocTosiHUN 0[002=0,5*250+0,5*(-70)=
Homep JencTtBus 3KOHOMMYECKOW cpenpl, ThiC pyb. =90 TbIC PYO
crparermm KOMAaHNV OnaronpuaTHOM |HEGNaronpUATHOM
0[403=0,5*100+0,5*(-10) =
=45 TbIC PYO
1 HoBas koTensbHas 300 -150
> MopaepHusmpoBaHHas 250 70
cobcTBEHHas KoTemnbHas
3 LleHTpanusoBaHHOE 100 -10
TennocHabxeHve
BeposaTHocTb 6naronpusaTHOro 1 HebnaronpUATHOro COCTOSIHUN
3KOHOMUYecKkon cpeapbl pasHa 0,5.
3 | Tema 1. BeepeHve. Knaccudpukauua cuctem. MeTtoabl onucaHus 2
cuctem. CBONCTBa CUCTEM.
3agaya: OnpenenvTb NpaBUNbHbIN BapuaHT oTBeTa
OLHOMN U3 XapaKTepPUCTUK PYHKLMOHMPOBAHUS CUCTEMBI,
onpeensoLLenca kak cCnocobHOCTb CUCTEMbI BO3BpaLLlaTbCs B
COCTOSIHME paBHOBECUS MOCHEe TOro, Kak oHa bbina BbiBeAeHa U3 3T0ro
COCTOSIHMSA MOA BNUSTHUEM BO3MYLLIAIOLNX BO3OENCTBUN, SABNAETCA
1. paBHOBecwue;
2. YCTOW4YMBOCTb;
3. pasButue;
4. camoopraHmsayus.
4 | 3apayva: Onpenenutb NpaBunbHbIA BapuaHT oTBeTa 2
OaHo: Ob6beauHeHne HEKOTOPbIX MapamMeTpoB CUCTEMbl B napameTpe
Bonee BbICOKOro YpOBHS - 3TO
1. cuHeprus;
2. arpernmpoBaHue;
3. wnepapxus.

10.3. MeTogunyeckue mMaTepuansbl, onpepgendrouwue npoueaypbl oueHMBaHuUA 3HaHUW, yMeHMﬁ,
BnageHumn (HaBbIKOB n (MHM) npakTu4ecKoro onbiTa ,D,eﬂTeanOCTM), XapakTepusyrwowux atanbl

chopmMMpoOBaHUSA KOMNETeHLUNI

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caave 3avyeTa U nopAaaokK nukBumaaummn aKagemu4yeckom
3aA40J1’)KeHHOCTHU

MonoxeHve O nNpoBeOeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatouxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNINHE

YCTHadA X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE nHasa

10.3.3. Ocob6eHHOCTU NpOoBeAeHUA 3a4eTa
e Bo3MOXHOCTb NOMNb30BaTLCA KanbKyNsTOPOM;
o Bpems Ha nogrotoBky oTBeTa Ha 3a4yeTte 30 MUHYT.
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