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1. BBEOEHMUE K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbli

Basosas I:l Obs3aTenbHas I:I JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl

CdopmmpoBaTb koMneTeHUUN obyvatoerocs B 001acTu TEMMOSHEPTETUKN U TENITOTEXHUKN,
CBs13aHHbLIE C OCBOEHNEM METOO0B KOMMLIOTEPHOrO MOAENMPOBAHUSA 1 MaTEMATUYECKOrO aHanm3a CUCTEM
TENNOSHEPreTUKM NPU NPOEKTUPOBAHUKN N 3KCMNITyaTaumm, COBPEMEHHBIMU MaTeMaTUYECKUMU anropuTMamm
pacyeTa nokasaTternen KadyectBa CUCTEM TEMNOIHEPreTUKN, TEHOEHUUSMUN pa3BUTUS METOO0B
MaTeMaTU4eCKOro KOMMbTEPHOrO MOOENTMPOBAHMS.

1.3. 3agaum gucumnnuHbI

e PaccmoTtpetb npobrnemHble BOMNPOCbI W anropuTMbl  KOMMbIOTEPHOrO MOOENUPOBaHUS CUCTEM
TEnmno3HEPreTmKu.

e PaccmoTpeTb  OCHOBHble  MOMOXEHUN MaTeMaTuM4ecKkoro  aHanmuaa, NPUMEHUTENBHO K
TENMO3HEPreTM4eckMM cucTemMaMm, TEennoCUIOBbIM — YCTAaHOBKaM W TensioBbIM  ABUratensm
NPOMBbILLUIEHHbIX NPEeANPUATUN.

e M3yuntb mMaTemaTnyeckue anropuTMbl 1 NpUKNagHoe nporpammHoe obecneyeHne ans obecneveHms,
KOHTPOIS M NPOrHO3MPOBaHWS NokasaTenen kayecTBa CUCTEM TEMNIOSIHEPTrETUKM NMPU NPOEKTUPOBAHMUMN
W aKkcnnyaTaumm.

e [lpuBUTb CMOCOBHOCTN K CaMOCTOSITENIbHOMY MPUOOPETEHUIO N WCMOSb30BaHUIO B MPaKTUYECKOW
[eATenbHOCTM HOBbIE 3HAHWS U YMEHMS.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUsi N0 AUCLUNIINHE, COOTHECEHHbIX C
nfaHUpPyeMbIMU pe3yribTaTaMU OCBOEHUsA obpa3oBaTesibHOW NporpamMmmbl

Kop,

OTan ¢opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KoMneTeHL MM

MK-1 CnocobHocTb ocyLecTBNATbL yHOAaMeHTanbHble 2
nccneaoBaHus B akTyarnbHbIX HANpaBneHMsIX
COBPEMEHHON TEMMO- U ANEKTPOIHEPTETUKM.

MnaHupyemble pe3ynbTaTbl 00y4eHUsA

3HaTb:

1) OCHOBbBI KOMMBLIOTEPHOIrO MOAENMPOBaHUS Npu nccnegosaHum pabounx NnpoueccoB 06BLEKTOB
TENno3HepreTuk ;

2) OCHOBHbIe anropuTMbl peLleHns 3agady MaTemaTuYeckoro aHanusa B uHtepecax pyHagaMmeHTanbHbIX
nccrefoBaHUn B akTyarbHbIX NCCIeJOBaHUSAX COBPEMEHHOW TEMNIO- M 3NIEKTPOSHEPreTUKM.

YMmeTb:

1) ncnonb3oBaTb MeTOAbI KOMNbIOTEPHOrO MOAENMPOBAHNSA CUCTEM M OOBLEKTOB TemnocHabxeHns Ans
nccnegoBaHuUii NPOLECCOB B cUCTEMax Tenno3HeprocHabKeHus;

2) hopmynupoBaTthb 1 pellaTtb 3agayvM MaTteMaTM4eckoro aHanusa ans cuctem u o6beKToB
TENMO3HEPreTUKM MPOMBILLMIEHHbIX NPEANPUATUI MPU pelleHun dyHaamMeHTanbHblX npobnem
COBPEMEHHOW TENMOo- N ANEKTPOIHEPTETUKN.

Bnapets:

1) HaBbIkaMW KOMMNBIOTEPHOIO MOAENMPOBAHUS CUCTEM U OOBLEKTOB TEMMO3IHEPTETUKN NPU PeLLUEHUn
3aay uccrnegoBaHun B COBPEMEHHON TENOo- N SNEeKTPOIHEPreTumke.

OrK-2 BrnageHune KynbTypon Hay4HOro uccrnefoBaHns B TOM 2,3
yucre, ¢ UCrnonb3oBaHMEM HOBEWLLNX MHGHOPMALMOHHO-
KOMMYHUKALWNOHHbBIX TEXHOMOIUA.

MnaHupyemble pe3ynbTaTbl 00y4YeHUs

3HaTb:

1) OCHOBbI METOAONOMN HayYHbIX UCCNeLOBaHUN HA OCHOBE KOMIMbIOTEPHOIO MOAENMPOBaHUS NPOLLECCOB
aKcnnyaTaumMm CMCTEM U OOBLEKTOB TEMMOSHEPTETUKY;

2) cnocobbl NPUMEHEHUS anrOpMTMOB PELLEHUS 3a4a4 MaTeEMaTMYECKOro aHanmaa nsi Hay4yHoro
nccnenoBaHus 06 bEKTOB TEMITOSHEPTETUKM.

YMeTb:
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Koa
KoOMMAeTeHUnN dopmynupoBka KOMMNeTeHL MK

OTan dopmMmnpoBaHus

CITOXHbIX TEXHNYECKNX CUCTEM NpPU nccrnegoBaHnmn obbekToB TENNO3HEepPreTuKkun,

cUCTeM N 0OBLEKTOB TEMNNOCHAOXKEHUS;

3) aHanM3MpoBaTh NOMNyYeHHbIE pe3ynbTaThl HAYYHbIX UCCIELOBaHNUN.
BnapeTb:

KOMMYHUKaUNOHHbIX TEXHOSornu;
2) HaBblKaMU pelleHna 3agay MmaTteMaTn4ecKoro aHanumaa.

1) paspabatbiBaTbh anropnTMbl MOCTPOEHUSA KOMMNBIOTEPHBLIX MOAENEN MaTtemMaTnyeckue mogenu Ans

2) ncnonb3oBaTb METOOblI MATEMATUHYECKOro aHanm3a npmn nccnenoBaHMm npoueccoB aKkcnyatTaunum

1) HaBblKaM KOMMNbHTEPHOIro moaesimpoBaHunA C UCNoJyib30BaHNEM HOBEWLLNX VIHq.)OpMaLI,VIOHHO-

Or1K-3 CnocobHoCTb k pa3paboTke HOBbIX METOAOB
nccnegoBaHus U UX NPUMEHEHUIO B CAMOCTOSITENTbHOM
Hay4HO-UccneaoBaTenbCKon AeATeNbHOCTN B 0bnactu
npodeccuoHanbHON OesTeNbHOCTH.

1,2

MnaHupyemble pe3ynbTaTbl 06yyYeHuUs
3HaTb:

npoLeccoB 06BHEKTOB TEMSIOSHEPrETUKM;
YmeTb:

TENNO3SHEPreTUKM MPOMbILLNEHHBLIX NPeanpUsaTUA.
BnapeTb:

CaMOCTOATENBbHON HAay4YHO-UCCNea0BaTENbCKON AEATENbHOCTH.

1) HaBblkaMM KOMMbIOTEPHOTO MOAENNPOBAHNSA CUCTEM U OOBEKTOB TENO3HEPreTUKUN NPK

1) OCHOBbI KOMMNBIOTEPHOrO MOAENMPOBaHUSA Npy pas3paboTke HOBbLIX METOA0B UCCNeaoBaHUN paboymx
2) anropuTMbl peLLeHus 3agay MaTeMaTM4YeCcKoro aHanuaa B HOBbIX METOAAX UCCIefOoBaHUN.

1) aHanm3npoBaTthb CyuleCcTByrLlne METOObI nccrneaoBaHnin B cuctemax TeﬂﬂOSHeprOCHGG)KeHVIFI;
2) d)OpMyrII/IpOBaTb M pewaTb 3agavyn MmatemMmaTtu4eckoro aHanmsa anda cuctem un 00beKkToB

1.5. AucumnnuHbl (NPakTUKK) o6pa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX 6bISI0 HA4YaTo

c¢hopmupoBaHue KOMNeTeHUMN, yKasaHHbIX B n.1.4:
e CoBpeMeHHble nHdopmaumoHHble TexHonorum (MK-1, ONK-2)

2. COOEPXAHUE OANCLUUNNUHDI

Ob6bem (4achbl)

HavmeHoBaHve v cogepxaHnue 0S|, 88 88
y4ebHbIX Mogyrnen, TeM 1 OpM KOHTPONS _?, 2 :% % 2 % 2
53 P83 §&
[] ® 5| ® 0o
Y4yeb6HbIN Mogynb 1. TeopeTuyeckne OCHOBbI MAaTEMaTU4ECKOro MOAENMPOBaHNS 0O bEKTOB
TENNO3HEPreTUKMN.
Tema 1. O6LME NOHATUA NO MaTeEMaTUYECKOMY MOAENMPOBAHNIO.
Knaccudukauma matematudecknx mogenei. Boelbop maTemaTtumyeckoro annapara. 18 18
CTpyKkTypa MaTemaTuyeckmx Mogenen.
Tema 2. XapakTepucTMkm MatemaTMyeckmx Moaenen.
OcobeHHocTM cbopa 1 06paboTkm cTaTUCTUYeckon Hpopmaumum ans 16 18
MaTeMaTM4eckoro MogenupoBaHus. JuHaMmmuyeckme n ctTaTuCTUYeCcKne Moaenu
TEXHOMOrMYECKNX NPOLIECCOB TEMNIOBbLIX CETEN.
Tekywmm koHTponb 1. (onpoc) 2 -
Yy4ye6HbIN Mogynb 2. PelleHve 3agay MateMaTUYecKoro aHanusa B SHepreTuke
Tema 3. OcobeHHoCcTU cbopa n 06paboTkm aKcnnyaTaLMoHHON nHdopmMaumm ons
pelueHus 3aga4y MaTeMaTMyYecKoro aHanmaa.
OcobeHHocTM cbopa 1 06paboTkM 3KCNyaTaLuUMOHHOW MHdOpMaUun s 06beKToB 16 18
NPOMBbILLIIEHHON 3HepreTnku. OCOBEeHHOCTM NONYyYEHNSA YNCIIOBBIX XapaKTepPUCTHK No
pesyrnbraTtam 06paboTku aKcnnyaTaumMoHHon nHdopmMaumm. OLeHka TOYHOCTU U
HaOEXHOCTU MOMNYyYEHHbIX PE3ybTaToB.
Tema 4. PelleHne 3agay mateMaTU4eCcKoro aHanmsa B SHepreTuke.
O6wwpme noHATUS 1 knaccudukauusa 3agad MaTemMaTMyYeckoro aHanusa. Anroputmbl 18 18
peLleHns 3a4ay PerpeccUoHHONO U AUCNEPCUOHHOIO aHanm3a ans 06bekToB
NPOMbILLNIEHHOW TEMMO3HEPTETUKM AN OLEHKN Ka4yecTBa.
TeKywmn KOHTponb 2. (0npoc) 2 -
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O6bem (4ackl)
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YuyebHbIn Moaynb 3. MogenupoBaHue akcnnyaTauMOHHbIX XapakTepUCTUK OO BEKTOB NPOMbILLNEHHOM
TENNO3HEPreTUKN.

Tema 5. MaTtematnyeckoe ModenupoBaHme SKCnyaTauMOHHbIX Xapaktepuctuk TOL
n TOC.

OcHoBHble xapaktepuctukmn TOL n TOC. OcobeHHOCTN MoaeNnpoBaHus
aKcnnyaTaumoHHbIX xapaktepnctuk TOL n TOC.

Tema 6. MaTemaTnyeckoe MogennpoBaHme aKCMyaTaunoHHbIX XapakTepuUCTUK
OCHOBHbIX anemeHToB TOL n TOC.

OcHoBHble anemeHTbl TOL n TOC. XapakrepncTuka OCHOBHbIX anemeHToB TOL n 18 18
TOC. OcobeHHOCTM MOAENNPOBAHNA IKCNNyaTaLUNOHHbBIX XapakTePUCTUK OCHOBHbIX
anemeHToB T3OL| 1 T3C.

TeKywmn KoOHTponb 3. (0npoc) 2 -
YyebHbIn Moaynb 4. MogenupoBaHue nokasaTtenen kayectsa 06 beKTOB NPOMbILLTIEHHON
TENNO3HEPreTUKM Npu NPOEKTUPOBaHUM.

Tema 7. O6Lme NOHATUS U knaccudmrKaumna nokasarenemn kayecTaa.
OcobeHHOCTN MOAENNPOBaHUSA OCHOBHbLIX NOKasaTenen kayectsa 06beKkToB
NPOMBbILLNIEHHON TEMMO3HEPreTUKM NPW NPoekTupoBaHmn. MogenuposaHune
nokasartesien ka4ecTBa C MCMoNb30BaHNEM ypaBHeHun Konmaroposa.

Tema 8. OcobeHHOCTb pa3paboTkM MaTeMaTM4eCKUX Mogenen Anst OLEHKN
Ha4EeXHOCTN OOBHEKTOB TEMMO3IHEPTETMKN NPU MPOEKTUPOBAHMWM.
OcobeHHoCcTN pa3paboTku maTemMaTuyecknx mogenen. MatemaTnyeckue mogenu 18 18
ANsi OLEHKN HaeXXHOCTN 0O BEKTOB TEMMO3HepreTukM. MatemaTnyeckme mogenu
ONSA OLLEHKN HaJEXHOCTU OO BEKTOB TENITOSHEPTETUKM MPU NPOEKTMPOBAHMM.
TeKywmn KoHTponb 4. (onpoc) 2 -
YyebHbI MoAaynb 5. MogenupoBaHus nokasaTenen kayecTBa 00 bEKTOB NPOMbILLTIEHHON
TENMO3HEPreTUKM Npun KCnyaTaumm.

Tema 9. MaTtemaTnyeckme mogenu TeXHNYECKOro obcnyxmpaHusa 06bLEKTOB
TENMO3HEPreTUKMN.

Bnabl MaTematuyeckux mogenen. XapakrepmucTuka MatemaTmyeckmx Mogenemn 18 18
TEXHUYECKOro 00CNyXMBaHNA OOBLEKTOB TEMMOJHEPTETUKMN C LIENblo AanbHENLen
aBToMaTU3aLMn.

Tema 10. MaTemaTtudeckoe MoaennpoBaHue notpedbHoro konunyectea UMM ans
obecneyeHns ahPeKTMBHOIO PYHKLMOHNMPOBAHUS OO LEKTOB SHEPTETUKN.
Komnnekt 3UMN. HomeHnknatypa 3UMN. MatemaTtuyeckme mofenu ang pacyeTta 16 18
notpebHoro konuyectea 3UM. MeToa cTtaTucTMyeckoro MogenMpoBaHus ansi
dopMUpoBaHusa NoTpebHoro notpedHoro konnyectea 3UI.

TeKywmn KoHTponb 5. (onpoc) 2 -
Yye6HbI Moagynb 6. KomnbioTepHOe MoAgenupoBaHMe 06beKTOB MPOMbILLNEHHON TENNO3HEPreTuku
Tema 11. OcobeHHOCTH KOMMBIOTEPHBIX MPOrpaMM AN MOAENMPOBaHNS NPOLECCOB
aKcnnyaTaumm.

Knaccudukaums KoMnbloTEPHbIX NporpamMmm 06 beKTHO- NPOrpaMMHOro 14 14
opueHTnpoBaHusa. OCHOBHbIE OCOBEHHOCTU KOMMbIOTEPHBIX Nporpamm Visual-Basic,
Turbo-Pascal.

Tema 12. PaspaboTka maTemaTnyecKkMx MOAenen npoueccoB aKkcnnyaTauum
00BHEKTOB TEMMO3HEPreTMKN 1151 KOMMBbTEPHOrO MOAENUPOBAHUS.
MogenupoBaHue NpoLeccoB 3KCMNyaTauMm OCHOBHLIX 3N1IEMEHTOB 1 OO BHEKTOB
NPOMBILLIIEHHOWN TEMMNO3HEPreTUKN: MAapoOBOW KOTEN; NapoBas TypobuHa;

16 18

16 18

rasoTypbuHHbIi geuratens; TOC; TOL,. KomnbioTepHoe MofgenmpoBaHne ob6beKTOB 16 .

TennoaHepreTukn. CoctaBneHne anropuTMoB Ansi CO34aHMst KOMMbIOTEPHbIX

Mopenen 00bEKTOB TeNnoaHepreTMkn. PaspaboTka KOMNbIOTEPHBLIX Modenen

00BHEKTOB NPOMbILLNIEHHOW 3HEPreTUKU.

TeKywmn KoHTponb 6. (onpoc) 2 -

MpomexyToyHas aTTecTaumsi No AUcCLUUNIUNHE (3a4eT) 4 4
BCEIO: | 216 216
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3. TEMATUYECKWI MNAH

3.1. JNlekunm
Homepa OuHoe oby4eHne OuHo-3a04HOe 06yyeHne 3aouHoe oby4eHne
RNAMIKTON | couicipa | Gaos) | cowectpa | GGaos) | cowecpa | Giace

1 4 4 4 1

2 4 5 4 1

3 4 4 4 2

4 4 5 4 2

5 4 6 4 1

6 4 4 4 2

7 4 4 4 1

8 4 2 4 2

9 4 2 4 1

10 4 2 4 2
BCEIO: 46 18

3.2. NpakTnyeckme 3aHATUA

Homepa
n3yyaembix
Tem

HanmeHoBaHue

QOuyHoe 06yyeHne

Ou4Ho-3a04HOE
obyyeHne

3aouHoe oby4yeHue

1 dhopmMa 3aHATUN

Howmep
cemecTtpa

O6bem
(yachbl)

Homep
cemecTpa

Obbem
(4achbl)

Homep
cemecTtpa

Obbem
(4achbl)

OcobeHHocTM cbopa 1
0bpaboTkm
aKcnnyaTaumoHHOM
WHdopMaLMM No AaHHbIM
HabnogeHu 3a obbekTamu
NPOMBbILLIIEHHOW SHEPrETUKN.

lMprMeHeHue anropnuTmMoB
pelueHus 3agav
MaTeMaTuU4YecKoro aHanmsa
[ONS OLEeHKM nokasaTtenen
KayecTBa 0ObEKTOB
I'IpOMbILIJJ'IeHHOI7I 3HepreTl/IKI/I

PaspaboTka nporpaMmmHo-
OPWEHTUPOBAHHbIX MoAynewn
anropuTmMoB ans o6bekToB
NPOMBILLITEHHON
TENMO3HEPreTUKN ¢
MCMNonb30BaHNEM
nporpamMmmHoro
KOMMbIOTEPHOTO
obecneyeHus.

MogenupoBaHue
3KCMnyaTaunoHHbIX
XapakTepuUcTUK 06beKToB
NPOMBILLITEHHON
TENIOSHEPTETUKMN.

MopenupoBaHue
nokasaTenen kayecTtsa
0OBEKTOB MPOMBbILLIIEHHON
TEeNNo3HepPreTnkn npu
NPOEeKTMpPOBaHUU

11

PaspaGoTka MaTeMaTU4ecKnx
MoZenen ana npoLeccos
aKcnnyartauumn o6bekToB
TENNOSHEPTETUKN.

12

Pa3paboTka KOMMNbIOTEPHbIX
Mozernein o6beKToB
TENNO3HEPTETUKN C

POa
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Homepa H OuyHoe oby4eHune QuHo-3804HOE 3aoyHoe oby4yeHune
U3yUaEMbIX aVIMeHOBaHVIev obyyeHue
TeMm 1 hopmMa 3aHATUN Homep O6bem Homep Ob6bem Homep O6beMm
cemecTtpa (vachbl) cemecTpa (4achbl) cemecTpa (4achbl)
MCNoNb30BaHNEM 0OBbEKTHOrO
nporpamMmmHo-
OPWEHTUPOBAHHOTO
nporpaMmmMmHoOro obecneyeHus.
BCEIO: 46 24

3.3. NabopaTopHble 3aHATUA

He npegycmoTpeHo

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTtpeHo

5. TEKYLUMX KOHTPOJlb YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0by4eHure OuHo-3aouHoe 3aouHoe 0ByyeHwe

yqeﬁmﬂx ¢opMa Y 06yquV|e y
moaynew, no KOHTPOMS

KOTOPbIM pon Howmep Kon-Bo Howmep Kor-Bo Howmep Kon-so
npoeoaunTCs 3HaHWu cemecTpa cemecTpa cemecTpa

KOHTPOJ1b
1,2,3,4,5,6 | Onpoc 4 6

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLLEIOCs

OuyHoe 0by4eHne

OuyHo-3a04HOE

3ao4yHoe oby4yeHne

Buabl camocToaTensHoM paboTsl 06yyeHue
obyuatolerocs Homep O6bem Homep O6beM Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
YcBoeHMe TeopeTUyeckoro matepmnana 4 58 4 80
MoaroToBKa K NPaKTUYECKMM 3aHATUAM 4 62 4 90
MoaroToBKa K 3ayeTy 4 4 4 4
BCEIO: 124 174

7. OBPA3OBATEJIbHbIE TEXHOJNTIOINA

7.1. XapaKktepMcTuKa BUAOB U UCMONb3yeMbIX UHHOBALMOHHBLIX (hOPM y4eOHbIX 3aHATUN
He npegycmoTtpeHo

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n BAOCTMXKEHUN oqualoumxcn Ana HpOME)KyTO‘-IHOﬁ
aTTecTauuun

TpaavumnoHHasa | X GannbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMNIUHDI

8.1. YuebOHasa nuTtepaTtypa

a) ocHoBHas yyebHas nutepatypa
1. Kasnes B.M. BeegeHuve B aHanus, CUHTE3 1 MOAENNPOBaHNE cucteM [ONEKTPOHHbIN pecypc]/ Kasues
B.M.— 3nekTpoH. TekcToBble AaHHble.— M.: MIHTepHeT-YHuBepcutet MHopMaLmoHHbIX TexHoNormm
(MHTYWT), 2016.— 270 c. — Pexwnm goctyna: http://www.iprbookshop.ru/52188.— 3BC «IPRbooks».
2.Tynuk H.B. KomnbloTepHoe MogenupoBaHue [QNeKTpoHHbIN pecypcl: yuebHoe nocobue/ Tynuk H.B.—
OneKTpoH. TeKCToBbIE AaHHble.— CapatoB: BysoBckoe obpasoBaHue, 2013.— 230 c.— Pexum
poctyna: http://www.iprbookshop.ru/13016.— 36C «IPRbooks».

6) pononHuTenbHas y4ebHas nuTepaTypa
3. OCHOBbI KOMMbLIOTEPHBLIX TEXHONOIMMI B TENMO3HEPreTuke [OneKTpoHHbIN pecypc]: yuebHoe nocobue
no AMCUMNINHE U BbiNonHeHno PI3 n KypcoBbix paboT/ — OneKTpoH. TeKCTOBbIE AaHHble.— benropos;
Benropoackuin rocygapCTBeHHbIN TexHonormyeckmin yumnsepcutet um. B.IM. LWyxosa, 36C ACB, 2014.—
108 c.— Pexum goctyna: http://www.iprbookshop.ru/28377.— 3BC «IPRbooks».
4. KyanHos W.B. TeopeTunyeckue ocHoBbl TennoTexHukn. Yacte Il. Matematunyeckoe mogenuposaHve
NpoLEeCcCcoB TEMNOMNPOBOAHOCTN B MHOFOCMOMHbBIX OrpaX4atoLLmx KOHCTPYKLUMSAX [QNeKTPOHHBIN pecypcl:
y4ebHoe nocobue/ KyauHos U.B., CtedaHtok E.B.— OnekTpoH. TekcToBble AaHHble.— Camapa:
Camapckunii rocygapCcTBeHHbIN apXUTEKTYPHO-CTpouTenbHbIn yHuBepcutet, O6C ACB, 2013.— 422 c.—
Pexum goctyna: http://www.iprbookshop.ru/22627.— 3BC «IPRbooks».
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5. M3y4yeHmne Tennomanyeckmnx npoLeccoB U CBOWCTB BELLECTB C NCMOMb30BaHWEM METOAOB
KOMMbIOTEPHOrO MOAENNPOBaHUS [QNEKTPOHHBIN pecypc]: y4ebHoe nocobume no kypcy « Teopusi
TennomaccoobmeHay/ B.H. AdaHacbeB [1 gp.].— OnNeKkTpoH. TekcToBble AaHHble.— M.: MockoBcKuiA
roCcyapCTBEHHbIV TEXHUYECKUA yHUBepcUTeT uMeHn H.3. baymaHna, 2013.— 84 c.— Pexwum goctyna:
http://www.iprbookshop.ru/31409.— 9bC «IPRbooks».

8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHns ansi CaMmoCTOATeNIbHON paboThbl
obyyaroLmxcs no AUCLUNIINHe

He npegycmoTpeHo

8.3. NepeyeHb pecypcoB MHHOPMALMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoaUMbIX 4N OCBOEHUS AUCLUNIIUHBI

1. OnekTpoHHast bubnmnoteka BLUTO- http//nizrp.narod.ru/ebmu_m.htm.
2. OnekTpoHHas 6ubnunoteka CMGIYIMTA http://www.iprbookshop.ru, 9bC «IPRbooks».

8.4. NepeyeHb NH(HPOPMALIMOHHbIX TEXHOJIOMMI, UCMOMb3YeMbIX NPU OCYLLEeCTBNeHUU
obpasoBaTenbHOro npouecca no AUCLUNINHe, BKIOYasa nepeyeHb NPOorpamMMHOro obecneyeHus u
MH(OPMaLMOHHbIX CMPABO4YHbIX CUCTEM

1. Microsoft Windows 7.
2. Microsoft Office Professional 2013.
3. Delphy.

8.5. OnucaHmne matepmanbHO-TEXHMYECKON 6a3bl, HEOOX0AMMOM ANs1 OCYLLEeCTBNEeHUSA
obGpasoBaTenbHOro npouecca no AUCUUNInHe

1. JlekumoHHas ayantopusi ¢ MynbTUMEOQNNHBIM y4EOHbLIM KOMIMIIEKCOM.

2. KomnbloTepHbIn Knacc.

8.6. UHble cBegeHus u (Unu) MmaTepmuansl

1. lemMOHCTpauunoHHbIE, pas3gaToyHble MmaTtepuansl.

2. Katanoru aHepreTnyeckoro obopygosaHus.

3. KomnnekT nnakaTtos.

4. HabGopbl cnangoB Ha 3NeKTPOHHOM HOcUTEre.

5. MakeTbl an1eMeHTOB TypOVH 1 KOMNPECCOPOB.

6. HaTypHble 06pa3ubl 3NeMeHTOB NPOTOYHbIX YacTew TypOuH.

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLWLMUXCA MO OCBOEHUIO

ONCUUMNTNTUHDbI
Buabl y4ebHbIx
3aHATUN U
camocToATenbHas OpraHusaums AesTenbHOCTM obyyatoLerocs
paboTta
oby4atoLmxcs

JNlekunsa KoHcneKT nekumin: KpaTko, CxemMaTU4HO, nocreaoBaTensHO (PMKCMpoBaTb OCHOBHbIE
NOSIOXXEeHNS, BbIBOAbl U (POPMYMNPOBKM; MOMeYaTb BaXXHbl€ MbICSX, BbIAENATb
KIntoyeBble CrioBa, TepMuHbIL. [NpoBepka TEPMUHOB, MOHATUIA: OCYLLECTBNATL C
NOMOLLIbIO SHLMKIIONeani, crioBapen, CNpaBoYHMKOB C BbINUCbIBAHMEM TOSIKOBAHUN B
TeTpagb. PaboTta ¢ TeopeTuyeckum matepmanom: HauTu OTBET HA BOMPOCHI B
pekoMeHOyeMoW nuTepaTtype, ecnn CamMoCTOATENbHO He yaaeTcst pa3obpaTtbes B
MaTepuane, Heobxoanmo ccopmynmpoBaTb BONPOC M 3aaaTh NpenogaBaTernto Ha
KOHCYINbTaLUUN U Ha NPaKTUYECKOM 3aHATUU U Op.

MpakTnyeckne PaboTta c KoHCneKkToM Nekunuin, NTOAroToBka OTBETOB K BONpocam npenogasaTens,

3aHATUA NPOCMOTP pekoMeHAyeMon nuTepaTypbl. AHanM3 3afaHun Ha NpakTUYeCcKuxX
3aHATUSX, pelleHne 3aaad Nno anropMTMam pacCMOTPEHHbIX paboT, aHanm3
NnonyyeHHbIX pesynbTaToB, POPMYNMpPOBKa BbIBOAOB U Ap.

CamoctositenbHasa | [daHHbi BUA paboTbl Npegnonaraet pacluMpeHne 1 3akpenseHne 3HaHun, yMeHunin un

paboTta HaBbIKOB, YCBOEHHbIX HA ayaUTOPHbIX 3aHATUAX MyTEM CaMOCTOATESTbHON
npopaboTkn y4ebHO-MeTOAMYECKNX MaTePManoB No UCLMMNIIMHE U OPYTMM
WCTOYHMKaAM MHOPMaLUK; BLINMOSTHEHWST NPAKTUYECKNX paboT; a Takke NOAroTOBKU K
3avery.
Mpu nogroToBke K 3a4eTy Heob6xoaMMo NpopaboTaTb KOHCMEKThI NEeKUMHN,
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Buapbl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTta
oby4aroLmxcs

Opl’aHVI3aLI,VI9I OEeATENIbHOCTU 06yqarou_\er009|

BOMPOChHI nNpenogasartena.

pekoMeHOYEMYIO NMTepaTypy, KaTanory aHepreTnyeckoro o6opyaoBaHusl, COCTaBUTb
anropuMTMbl OTBETOB Ha BOMPOCHI K 3a4eTy, NpoAyMaTb OTBETbHI Ha BO3MOXHbIE

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. POH[] OLLEHOYHbLIX CPEACTB

10.1. OnncaHue nokasarenen u KputepuneB oueHUBaHunA KOMMNeTeHUUN Ha Pa3sINyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onucaHwue LwkKan oueHunBaHusa

10.1.1. MNokasaTenu oueHMBaAHMA KOMMNETEHLUMN Ha 3Tanax nx opMmMpoBaHuA

06nacTy NnpodeccrmoHarnbHoW OeATeNIbHOCTY.
3. PewwaeT 3afauun aHanusa v cuHTe3a npu
oLleHKe XapaKTepuCTUK nokasaTenen
KayecTBa OGHLEKTOB TEMNO3HEPreTUYEeCKUX
cucTeMm.

Kon HaumeHoBaHne MpencraesneHne
KOMneTeHuun y OLEHOYHOTO OLEHOYHOrO
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHwus) cpencTtea cpenctea B choHae

MK-1(2) 1. [leMOHCTpupyeT 3HaHWe OCHOB 1. YcTHoOE 1. NepeyeHb
KOMMNbIOTEPHOIO MOAENMPOBaHUA Npu cobecepoBaHune BOMPOCOB K 3a4€eTy
nccnegoBaHumn paboymx npoLeccos 2. Tunosoe (30 Bonpocos)
TENMO3HEPreTU4ECKMX OO BLEKTOB. npakTnyeckoe 2. MNepeyeHb
2. icnonb3yeT MeToAbl KOMMbIOTEPHOrO 3agaHue NPaKTU4ECKMX
MOZENMPOBaAHNS TENNOIHEPTETUYECKNX 3agaHun
00BEKTOB A4Ns uccnegoBaHusi NPOLLECCOB B (10 3agauv)
cucTemax TensodHeprocHabxeHus.

3. Vicnonb3yeT HaBbIkK KOMMbIOTEPHOTO
MOOENVPOBaHMS ANsl pelieHnst 3agad.

OrlK-2 (2,3) 1. [leMOHCTpupyeT 3HaHMEe OCHOB 1. YcTHoe 1. NepeyeHb
METOAONOMMN Hay4HbIX UCCrefoBaHUN cobecepoBaHune BOMPOCOB K 3a4€eTy
KOMMNbIOTEPHOIrO MOAENMPOBAHMS 2. Tunosoe (30 Bonpocos)
TennoaHepreTMYeckmx oo bEKTOB. npakTuyeckoe 2. MNepeyeHb
2. AHanuaupyeT nony4eHHble pe3ynbTaThl 3agaHve NpaKTUYeCKmX
Hay4HbIX MUCCNeaoBaHWN. 3agaHun
3. Pewaet 3agayn matemaTnyeckoro (10 3agauv)
aHanusa c ucnonb3oBaHNEM HOBEMLLUNX
WMHPOPMALIMOHHO-KOMMYHUKALMOHHbIX
TEXHOJSIOMUMN.

OlK-3 (1,2) 1. lemMoHCTpUpPYeT 3HaHNE OCHOBHbIX 1.YcTHOE 1. MepeveHb
MeTOAO0B nccnegoBaHns pabounx npoueccos | cobecegoBaHue BOMPOCOB K 3a4eTy
00BEKTOB TEMNO3HEPrETUKMN. 2. Tunosoe (30 Bonpocos)

2. CnocobeH pa3pabaTbiBaTb HOBblE METOAbL! | MpPaKTUYeckoe 2. MNepeyeHb
nccrnegoBaHUsl U UX NMPUMEHEHMIO B 3agaHve NpaKTUYeCKmX
CaMOCTOSATENbHOWN Hay4HO- 3agaHun
nccrnegoBaTenbCKoW AesATeNbHOCTU B (10 3agauv)

10.1.2. OnucaHue WKan U KpuTepueB oLeHNBaHUA CHOPMMPOBAHHOCTN KOMMNETEHLUN

Kputepun oueHnBaHus chopMmMpOBaHHOCTU KOMMETEHLUMN

OueHka no
TPaAMLMOHHOM KpuTtepun oueHmBaHmns cchopMrMpoOBaHHOCTM KOMMNETEHLNIA
LKane
3auTeHo CBob0oaHO 1 yBEPEHHO ONepupyeT NpeaocTaBneHHoON nHopMaumen, OTIINYHO

BrageeT HaBblkaMy aHanu3a U cuHTe3a MHdopMaL K, 3HaeT BCe OCHOBHbLIE METOAbI
pelleHns npobrem, npegycMoTpeHHble y4ebHoM NporpaMmMoin, 3HaeT TUNUYHbIE

OLUMBKM 1 BO3MOXHbIE CNOXXHOCTM NPU PELLUEHUU TON UK MHOW Npobnembl 1 cnocobeH

POa
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BblbpaThb 1 3PPEKTUBHO NPUMEHUTE TOT NN UHOWN afeKBaTHbIA METOA peLleHuUs
KOHKpeTHoW npobrnembl. CnocobeH nerko opueHTMpoBaTbCs NpU BUAOU3MEHEHUU
3a[aHus, NCrnonb3yeT B OTBETE MaTepuan MoHorpadryecKkon nurepaTypbl, NPaBUIbHO
0DOCHOBbIBAET NPUHATOE pELLEHNE, BNaaeeT pasHOCTOPOHHMMU HaBblkaMu 1
npuemamu pelueHus 3agad. 3HaeT NPUHUMN paboTbl TENITOBOW 3IEKTPUYECKON
CTaHUuMK, 3HaeT nepeveHb OCHOBHOro obopynoBaHus TOL, 3HaeT npuHumn paboThbl
Kakgoro afieMeHTa B OTAENbHOCTU, OTJIMYHO 3HAET CYLHOCTb (OM3NYECKMX MPOLECCOB,
npoTtekawowmx Ha TOL. CnocobeH BbICTPO 1 IPaMOTHO OLEHUTb BIIMSIHUE BHELUHUX
YCIOBWUI Ha NPOTEKaHWE NPOLLECCOB U OLIEHUTb B3aUMHOE BNNSHME NPOLLECCOB APYr Ha
apyra. Bnageet metoaukamm pacyeTa TEMMOBbIX CXEM UCTOYHUKOB TENMOCHabXeHus.
Obyuatouinca oeMOHCTPUPYET NpaBMbHOE NOHUMaHWe YCNoBuMs 3agayvu, BrnageHue
HaBbIKaMK ero aHanmaa, Bblbopa HYXXHbIX 3aKOHOB U hOpMyn ANg ee pelleHus. YmeeT
NPUMEHATb MaTeMaTUYECKMIA annapaT AN peanu3auun nnaHa peLleHns 3agadn u,
ecnn 31o Heobxogumo. MNony4nn NnpaBuNbHLIA OTBET U MOXET €ro UHTEPNPETUPOBaTb.

He 3auteHo He 3HaeT npuHUMN paboTbl TENMOBOWN 3NEKTPUYECKOW CTaHLUUN, He 3HaeT NepeyeHb
OCHOBHOro 06opyAoBaHusi. He 3HaeT CyLHOCTb (PM3NYECKNX NPOLIECCOB,
npoTekatoLlmx Ha TOLl. He cnocoGeH nanaratb Matepuan nocrnenoBaTernbHo,
[AONyCKaeT CYLECTBEHHbIE OLLINOKM, HeyBEPEHHO C BOMbLUMMMK 3aTPYAHEHNSMM
BbINOSHSAET NpakTuyeckoe 3agaHve. He cnocobeH npogomkuTe obyyeHne 6e3
AOMNONHUTENbHbIX 3aHATUIA. OByYaloLWKNnCs BHUKAET B CMbICI YCITOBUS 3aaun,
NMOHMMAET MNaH ee PeLLeHUsl, oAHAKO, He MOXET B MOMHON Mepe C NOMOLLbIO
MaTeMaTM4eCcKoro annapara peann3oBaTtb ee peLleHue.

10.2. TunoBble KOHTPOJIbLHbIE 3a4aHUs UIKU UHble MaTepuarnbl, Heo6XxoauMbIe ANsl OLeHKU 3HaHUN,
YMeHU, HaBbIKOB U (MNK) onbITa AeATEeNbHOCTU, XapakTepusytowme atanbl GopMUpPOBaHUA
KOMMNeTeHLUn

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbIMM 3TanaMmu
¢hopMmupoBaHNA KOMNeTeHUUN

Ne Ne
/n dopmynupoBka BONPOCOB TeMb
1 Llenn n HasHavyeHne MaTeMaTuyeckoro MoaennupoBaHus B TENO3HepreTUke. 1
2 Knaccudmkauyusa matematndeckux mogenen. OCHOBHbIE onpeaeneHus. 1
3 OTanbl MaTeEMaTMYECKOro MOAENMPOBaHNSA OOBEKTOB SHEPrETUKMN. 1
4 TpeboBaHusa K MaTteMaTnyeCkumM MOAENsIM. 2
5 CraTtunyeckune n guHammnyeckue matemaTtudeckme mogenu. Kputepum ontuMmmnsauum 2

MatemaTudeckux mogenen.
6 OpHogakTopHbIE U MHOrOhaKkTOpHbIE MaTeMaTM4eckne Moaenu. 3
7 lMpoBepka maTemaTuyecknux Mogenemn Ha agekBaTHOCTb. 3
8 ANroputM peLleHnsa 3agad QUCnepCcrMoHHOro aHanmaa anst 00 beKToB TEMSIO3HEPreTUKN. 4
9 ANroputM peLleHuns 3agay perpecCcnoHHOro aHanmaa ansa 06bEKTOB TENO3IHEPrETUKN. 4
10 | MeTogb! oUeHKM NokasaTenen 6€30TKa3HOCTM IHEPrETUYECKMX OOBEKTOB C MOMOLLBIO 5
MaTemMaTU4ecKux Mmoaernen.
11 | MaTtemaTtunyeckoe ModennpoBaHue TENNO3HePreTUYECKNX CUCTEM C NMOMOLLIbIO MapPKOBCKMX 5
npoLLeccos.
12 | MaTtemaTudeckoe MogennupoBaHue TeMNO3HePreTMYeCcKnX CUCTEM C MOMOLLbIO 6

CTPYKTYPHbIX cxeM. CTPYKTYpHasi Cxema CIOXHbIX TEMNO3HEPreTUYECKUX CUCTEM C
ropsiuuM pe3epBUPOBaAHNEM.

13 | MaTemaTnyeckoe MoLEeNMpoBaHune TEN03HEePreTUYECKUX CUCTEM C NMOMOLLbIO 6
CTPYKTYPHbIX cxeM. CTPYKTYpHas CXxema CIOXHbIX TEMNO3HEePreTUYECKNX CUCTEM C
XOMNOAHBLIM Pe3epPBMPOBaHMEM.

14 | CtpykTypHasa cxema T3L. 7

15 | OcHoOBHblIE OCOGEHHOCTN MOLENMPOBAHNS OOBEKTOB U CUCTEM TEMJTOSHEPTETUKM NPU 7
NPOEKTUPOBaHUM.

16 | MaTtematnyeckoe MOAeNUPOBaHUE IHePreTUHECKNX nokasaTenen KOTenbHOMN. 7

17 | MaTtemaTundeckoe MoaennupoBaHue SKOHOMUYECKMX nokasaTenemn KoTensHon. 7

18 MaTemaTtnyeckoe MmogennmpoBaHue 3KCNyaTaunMoHHbIX Noka3aTenien KOTenbHOW. 7
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19 | CrpyktypHas cxema TOC. 7

20 | MogenupoBaHue nokasaTenen kayecTBa OOHLEKTOB TEMMO3HEPTETUKM C MOMOLLbIO 8
ypaBHeHu Konmaroposa.

21 | OcobeHHoCTM pa3paboTkn mateMaTU4eCKNX Moaenen ons OUeHKN HagdeXXHOCTH. 8

22 | MartemaTnyeckne MOAENN TEXHNYECKOro 06CnyXnBaHNs 06 bEKTOB IHEPTrEeTUKN. 9

23 | MaremaTuyeckoe MOA4ENUPOBaHNE A1 OLEHKN HAOEXHOCTU CITOXKHbIX TEXHUYECKNX 9
cucTeMm.

24 | MapkoBckne npouecchbi. 9

25 | MaremaTtuyeckoe mogenuposaHue notpebHoro konmdecta 3UIN ana obecneyeHns 10
3ppekTMBHOro PYHKLUMOHMPOBAHNSE OO BLEKTOB SHEPTETUKM.

26 | OueHka HagexHocTn CTC npu NpoekTUpOBaHUN. 10

27 | lNporpammMbl 06BEMHOrO NporpaMMHOro obecneveHns Ansa pelleHns 3agayqy KOMNbOTEPHOro 11
MOLENMPOBaHNs 06 EKTOB NPOMBbILLIIEHHOW TEMNO3HEPreTUKN.

28 | WUcnonb3oBaHue komnbloTepHbIX Nporpamm Visual-Basik, Turbo-Pascal ans 11
MoAenvpoBaHns 06bekToB T3.

29 | PaspaboTtka KOMMbIOTEPHBLIX MOAENEN AN OCHOBHbIX 3nemeHToB T3LI. 12

30 | OcHoBHble aTanbl pa3paboTtku mogenen CTC NpoMbILLNIEHHON TEMNO3HEPreTMKN Npur 12

KOMMNbKTEPHOM MOAENTNMPOBaAHNN.

10.2.2. BapuaHT TUNOBbIX 3afaHui (3agay), paspaboTaHHbIX B COOTBETCTBUM C YCTAHOBIIEHHbIMU
3aTanamMu (hopMUPOBAHUA KOMMNETEHL MM

r'|\;gn Ycnosus TUNOBLIX 3agaHui (3agad) OtBeT
1 | Ckonbko paccmaTpmBaeTCs 3MEeMEHTOB NpU MaTeMaTUnyeCcKkom PelweHue
MoZenMpoBaHun TunuyHom MNry?
Pa3paboTaTb NnaH MaTeMaTU4eCckoro MogenupoBaHus 2°. MM | Y=botbiXy+bXy+bsXs
MNnan 2°
Ne
n.n. Yy Xo | Xe | X5 | X3
1 2 1]|-1] -1 1
2 6 1]-1 1 |-1
3 4 1 -1 )1
4 8 1 1 1
5 100 |11]-1] -1 -1
6 18 | 1 |-1 1
7 8 1|1 -1
8 12 |1 |1 1 |-1
OtBerT: 8
2 | OueHuTb 3Ha4YeHus1 BepOoATHOCTU Be30Tka3HoM paboThl 0ObekTa PeweHwne
TENMO3HEPreTUKU: ToHeYHoe 3HaYeHne, C y4eTOM 3HauYeHus P(1)= 1-50/250= 0.8
O0BEPUTENBHOM BEPOATHOCTU, HMDKHEE N BEPXHEE 3HAYEHNE
ananasoHa U3MEeHEeHMS YNCIEHHbIX 3HAa4YeHUI NokasaTens. OTBeT: 0.8
N=250; N OTK= 50

10.3. MeToauyeckue matepuansl, onpeaensirolwmne npoueaypbl OLleHUBaHUA 3HAHUWA, YMEHUN,
BnageHU (HaBbIKOB U (MNN) NPaKTU4eCKOro onbITa AeATeNbHOCTN), XapaKTep13yrLWwmx 3Tanbl
¢hopMmupoBaHUA KOMNeTeHLUN

10.3.1. YcnoBua gonycka oby4yarowerocs kK caade 3aveta U NopsiAoK JIMKBMAALUU aKageMuveCcKon
3a40J1KeHHOCTHU

MonoxeHne O NPOBEAEHUWN TEKYLLEro KOHTPOSsS YCNeBaeMOCTM W MPOMEXYTOYHOW aTTecTauum
obyyvaromxcs
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10.3.2. Popma npoBeAEHNA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

ycTHas

10.3.3. OcobeHHOCTM NpOoBeaeHUA 3a4eTa
e Bo3MOXHOCTb Nofb3oBaTbLCA KanbKynAaTOPOM;

X

NMCbMeHHasn

KOMMNbOTEPHOE TECTUPOBAHNE

e Bpewms Ha nogrotoBky oTBeTa Ha 3ayete 30 MUHYT.

NHadA

POa
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