MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®
PegepajbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPeKIeHHe

BbICIIETr0 00pa3oBaHUSA

«HannoHanbHBIN HCCIeI0BaTeNbCKU YHUBepcuTeT «MIU»
Owinana PI'OY BO «HNY «MIN» B r. Boskckom

Hanpasiaenune noaroroBku: 13.04.01 TerniooHepreTuka u TemJI0TeXHUKA

HaumeHoBaHHe 00pa3oBaTe1bHON NporpaMmMsl: TenoBble 3JieKTpHYeCKHe CTAHIUU 1 JHepreTHYecKHe CUcTe-
MBbI: 000py/I0BaHHeE, PE;KHMBI M KAYeCTBO YIPaBIeHHs; DKCIIyaTalus M ypaBJeHNe Pe;KAMaMH 3J1eKTPoIHep-
reTHYeCKHX cHCTeM; JHePro-, pecypcocoepeskeHne M IK0JIOTHYecKas 6e30MacHOCTh MPOMbINIJIEHHBIX MPeanpH-
SITHiIi; ABTOMaTH3HPOBAaHHBIE CHCTEMBI YNIPABJIeHHs! 00beKTAMH TeNJI0IHEPreTHKA

YpoBeHb 00pa30oBaHUs: MarucTparypa

®opma 00yyeHHUS: OUYHAS

Pa0ouasi nporpamMma Iy CHUILTAHBI
MOJAEJIUPOBAHUE U KOHCTPYUPOBAHUE
QHEPTETUYECKOI'O OBOPYJ1OBAHUA

BbJaok

Baok 1 «Iucuunauabl (MOyJIN)»

YacTb 00pa3zoBaTe/ibHON NMPOrpaMMbl

@opmMupyeMas YHACTHUKAMHU 00pa30BaTeIbHbIX OT-
HOILLIEHUH (3JIeKTHBHbIE U CUMILJIMHBI)

HHjexke AMCHUINIMHBI 110 Y4eOHOMY IUIAHY

B1.B.J[B.01.01

TpynoeMKOCTh B 3a4eTHBIX eTHHHIIAX

1 cemecTp - 5

Yacos (Bcero) no yueOHoOMy IJIaHY

180

Jleknuu

1 cemectp - 16 yacon

HpaKanecKne 3aHATUSA

1 cemectp - 16 yacon

JladopaTopHbie padoThl

Y4eOHBIM NJIAHOM He MPeAyCMOTPEHbI

KoncyabTanum no kypcopoMy npoexkrty/ padore

IpyIIOBBIE

1 cemecTp — 16 yacoB

WHAWBUAYAJIbHBIC

1 cemecTp — 4 yaca

CamocrosTeabHas padoTa

1 cemectp — 91,7 yaca

BKJIrOYas:

KYPCOBBIE IPOCKTHI/PabOTHI

1 cemectp — 51,7 yaca

HpOMe)KyTO‘-lHaﬂ aTTeCTalnus:

OK3aMCH

3aIKTa KypCcOBOTO MPOEKTa/paboThI

1 cemectp — 2,5 yaca
1 cemectp — 0,3 yaca

KonTpouasb:

OK3aMCH

1 cemectp — 33,5 yaca

Boikexkuii 2023




MNPOI'PAMMY COCTABHJI:

Jouent xkapenpst @J1, K.T.H., JOUEHT e B.H. Temunkepuu
(AO/BKHOCTD, YYEHAA CTENEHE, YYEHOE 3BAHAE) : ~A(noarice) (pacmngpoBKa noNHcH)
3aBenytommuit kadeapoii OJ] /%/ H.I'. Xoxsipesa
(naspanme kadenpsi) (noamuce) (pacmmdposka noanucy)

PykoBomurens obpasosarensHo#i mporpaMmsl TemioBble 3JIEKTPUYECKHE CTAHIMH M SHEpreTHye-
CKHe CHCTeMBI: 000pyIOBaHHE, PEXKUMBI H Ka4€CTBO yIpaBJICHH

Jonent xadeapsr DHepreTHKH, K.T.H.,
JOLEHT M.M. CynranoB

(LOJKHOCTB, YUCHaA CTENEHB, YISHOE 3BAHHE) (= 7&"6.051"%) (pacindposka noanucy)

PykoBozurens HayqHOTO cojiepXaHus mporpaMMmbl TeIUIoBble 2/eKTpUUECKHe CTAHIHA U SHEpre-
THYECKHE CHCTEMBI: 000pY/I0BaHHE, PEIKUMBI H KAYeCTBO VIIPABJIEHHS

Honent kadpenprr DHepreTukH, K.1.H., .
JIOIEHT M.M. CynranoB

(I0/DKHOCTE, yaeHas CTeneHb, YHeHOe 3BaHHE) { ?fﬁmnca) (pactundposka noAnHEH)
Pykosoaurens o6pa3zoBaTenbHO# MporpaMMsl DKCIUTyaTallds B YIPABIEHHE PEXUMAMH 3JIEKTPO-
JHEPIreéTHYECKHX CHCTEM

HouenT xadenpsr JHepreTuky, K.T.H., ,
JIOLEHT W il E.I'. 3enuna

(O/KHOCTD, YHEHAA CTENCHB, YMCHOE 3BAHHE) (hbansics) (pacwundposka noanHcH)

PykoBoauTens HayqHOro COJAEpKaHHA MPOrpaMMel DKCIUTYaTallidsl ¥ YIPABIEHHE PeKMMAMH dJIeK-
TPOJHEPTETHYECKHX CHCTEM

JouenT xadenpsr DHepreTHKH, K.T.H., 5
JIOIEHT E.I'. Senuna

(10JDKHOCTB, YHMEHAA CTENEHb, YUEHOE 3BAHHE) ¥iodnucs) (pacmmdpoBka NoAnHcH)

PyxoBomurens obpasoBaTelbHOH NporpaMMbl DHEpro-, pecypcocOepe’KeHHE H 3KOJIOTHYecKas
6€e30MacHOCTh IPOMBIIIICHHBIX IIPEAIPHATHI

ITpodeccop xadenpsr DHEpreTHKH,
I.T.H., IOLEHT M.C. UBannnkuii

rd .f.
(1OIPKHOCT, yueHas CTeNeHb, YHEHOE 3baHHe) szﬁrﬁ-lcs) (pacmmuhpoBKa NOAMHCH)

PyKkoBoJHTENE HAYYHOTO COAEPIKAHUA IPOrPAMMEL DHEPro-, pecypcocOepekeHne 1 SKOJIOrHIecKas
6e30MacHOCTh NPOMBILUICHHBIX IIPEAIPUITHIH

Ipodeccop xadenpsr DHEpreTUKH, '
J.T.H., IOIEHT 4 M.C. UBanunkuii

(MOMKHOCTD, Y4EHAA CTENEHB, Y4CHOE 3BAHHE) (ng;tﬁﬂca) (pacmndpopka noanucK)
PYKOBO.DIITCJII: oﬁpasosa‘renbnoﬁ IIporpaMMBsl ABTOMaTH3Hp0BaHHI:Ie CHUCTEMEI YIIPABIICHHA o0BeK-
TaMH TEIUIO3HEPIreTHKH

JlonenT kadenprsl DHepréTHKH, K.T.H., :
JOLEHT H.A. bonnpipeB

(IOKHOCTD, YUEHAA CTENCHD, YUCHOE 3BaHHE) (noanucs) (paciudporka noanucu)



PyxoBourens HayqHOro comepikaHHs IPOrpaMMbl ABTOMATH3HPOBAHHEIE CHCTEMEI ylpaBJIeHus!
00BEKTaMH TeII09HEPreTHKH

Jouent kadenpsl DHEPreTHKH, K.T.H.,

JIOLIEHT __——————— W.A. Bonanpen

(A0/KHOCTD, YYEHAS CTENeHb, YUCHOE 3BaHHE) (noanmce) (pacumdposka noanucu)
COI'JTACOBAHO:
H.o. 3aBenyromero kapenpoi
OHepreTUKH M.C. VBanunxuii

(Ha3sanue kadenapsi) (pacinposka noanucH)




1. HEJIN U 3AJIAYU OCBOEHUSA AU CIIUIIJINHBI
Lleab ocBOEHUS IMCHUUIIMHBI COCTOUT B U3YYCHUH METOJIOB MOJICTHPOBAHUS M KOHCTPYUPOBAHUS YHEPTETHUECKUX O0BEKTOB U UX DJIEMEHTOB.
3agayamMu AMCHMILJIMHBI ABJISIOTCH:
— H3yquHe METOOO0B U HpI/IHI_II/IHOB MOI[CHI/IpOBaHI/I}I 148 KOHCTPYI/IPOBaHI/ISI CUCTEM.
— H3yquHe TUIINYHBIX MAaTEMATUYCCKUX MOI[GJICfI O6’beKTOB nu HpOI_IeCCOB
dopmupyembie Y 00yJaromierocss KOMIETEeHIIUH U 3alJIaHNPOBAHHBIC Pe3yJIbTAThl 00y4eHH 10 TUCHUIUIHHE, COOTHECEHHBIC ¢ HHAMKATOPaAMHU 10C-
THKeHHUS] KOMIIeTeHIUM:

Koa u HauMeHoOBaHMe KOMIIETEHIIMH Koa n HaumeHoBaHue HHIAUKATOpPA JOCTHKCHHUS Sanﬂaﬂnposaﬂﬂme pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIICTCHIINH

3HATh:

— OCHOBBI MOJICJIMPOBAHUS,

— OCHOBBI KOHCTPYHPOBAHUS.

— OCHOBHBIE TIOHSTHUSI TEOPUHU PA3MEPHOCTEN U MOJI0-

[IK-1 Criocoben yyacTBOBaTh B cOOpe U

AHAJIN3€C UCXOOHBIX NAHHBIX IJId ITPOCKTUPO-
BaHUS YHEPrOOOBEKTOB, IIPOBEICHUH pacye-
TOB U OKCIICPUMECHTOB B COOTBCTCTBUU C TH-

oust
MOBBIMH METOJMKAMU U CPEIACTBAMH aBTO- [TK-1.1. OcymecTBasieT cOOp M aHAIH3 UCXO/T-
. — OCHOBHBIE TIOHSITHS TEOPHH TEILIOOOMEHA U TETLIO-
MaTH3alu1, 00pabOTKON MOTyUYEHHBIX Pe- HBIX JAHHBIX I UCCIIEIOBAHMS SHEPTOOOBEK- Hepexat
3yJIbTaTOB, COOTFOZICHUY TTPOU3BOJICTBEHHON | TOB yMIZTb.

Y DKOJIOTUYECKOW 0€30MacHOCTH, yIpaBIie-
HUH, YKCTUTyaTaIliH, 0OCITy>KHBAaHHUH, 10~
BOJIKE MPOIIECCOB M PEMOHTE TEXHOJIOTHYe-
CKOT'0 000pYyIOBaHUS

— pelaTh OCHOBHBIE 337]a91 TEII00OMEHa

— MPOU3BOJIUTH PACUEThl TETIOBBIX MOTOKOB M BHIOU-
paTh TUII U T€OMETPUUYECKUE PAa3MEPBl TEILIOPHEpPre-
TUYECKUX arperaTroB

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

Jucnurnnuaa 6a3upyeTcs Ha ypoBHE OakaaBpHara.

PesynbraTel 00yueHUs, MOJIYYEHHBIE NMPU OCBOSHUHM JMCLUUIUIMHBI, HEOOXOAMMBI TPU H3YYEHUH ciefyonmx nuctuimH: «[Ipobmemsr sHepro-
pecypcocOepeReHus, IKoIornIecKast 0€30MacHOCTbY, «DHEPro-pecypcocOepexeHre B CHCTEMaX HEPrOCHA0KEHNS IPOMBIIUICHHBIX MPEIIPUSITHIN U TIPH
BBITOJIHEHUH BBITYCKHON KBaTH(PHUKALIMOHHON paboThI.



3. CTPYKTYPA U COAEP) KAHUME JIUCIHUIIJINHBI
3.1. CTrpykTypa IMCHHILIHHBI
OO01mmas Tpy10eMKOCTh JUCIUTUTMHBI COCTaBIISIET 4 3a4eTHBIX enuHMIl, 144 Jaca.

Pa3nen mucuuninHeL

Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1o BUIaM

CopepxaHue caMOCTOSATEIbHON pa-

« gé o, N
Ne | opma mpoMexyTodHO# atTe- | T S | o y4eOHO# paGoTeI Gotbl
W CTaIu & g g 02) KoHTakTHas KoHT- (c ykazanumem Ne I/ICTO‘JHI/IK?)i nom. 5.1 u
(5} P CTPaHHI[ B HEM
(no cemecmpam) A § O | Jlex | IIp | JIaG | KIIP | UKKII | T1IA C poIb
M3yuyeHne TeOPETUYECKOTO MaTepHaa
1| OCHOBBI MOJECIIMPOBAHHMS 6 1 2 - - - - - 4 - [1] ctp. 6-32, 83-89. [2] ctp. 15-45.
HM3y4yeHne TeOpETUYECKOro MaTepHraa
2 | OCHOBBI KOHCTPYHPOBAHUS 6 1 2 - - - - - 4 - [3] ctp. 9-57.
3 OcHoBBI TCOPUHN pa3MepH0CTeI71 10 1 o) 4 _ _ _ _ 4 _ H3yueHne TeopeTUIECKOro MaTepuana
U nmoxoous [4] cTp. 35-50.
4 YpaBHEHHE TEIUIONPOBOIHOCTH 16 1 4 4 _ _ _ _ 8 _ M3yueHne TeOPETUYECKOTO MaTepHaa
U €T0 pEIICHUe [5] ctp. 307-338.
5 MoaenupoBaHue IpoOLECCOB 14 1 P 4 _ _ _ _ 8 B N3ydenne TeopeTudeckoro Marepuana [6]
Teruionepeaun ctp. 31-89.
6 MoaenupoBaHu€e NPOILIECCOB B 20 1 4 4 _ _ B B 12 B N3ydenne TeopeTudeckoro Marepuana [6]
TETMIO0OMEHHOM amrapare crp. 502-527.
KypcoBoii npoekt/pabora 72 1 — — — 16 4 0,3 | 51,7 — CornacHo rpaduKy BBIIOIHCHHS
DK3aMeH MPOBOJIUTCS B YCTHOH Gopme 1o
OK3aMeH 36 1 B B B B B 2,5 B 33,5 GIIETaM COTJIACHO MPOTpaMMe SK3aMEeHa
Hmozo 180 16 4 2,8 | 91,7 33,5

[Mpumeuanue: Jlexk — nexumu; [Ip — mpakTudeckue 3aHstus; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHbIE KOHCYIBTAlMM MO KYPCOBBIM IPOEK-

tam/pabortam; MKKII — nnauBuayansHble KOHCYJIBTAIUH 110 KYpCOBBIM IpoekTaM/paboram; [TA — npomexyrounas arrecrauusi; CP — camocTosiTenbHas pa-
0oTa cTy/eHTa.




3.2 KpaTkoe cojepxaHue pa3aesioB
1 cemecTp
1. OcHogbl MoOdenuposaHusi.
MonenupoBanue. Knaccudukanust moneneii. Matematudeckoe mojaenupoBanue. [IpuHIATIBI
mMoaenupoBanus. Metoz ananoruil. @opmanuzanus 00BEKTOB MCCIeA0BaHUs. Bubl sKcniepumen-
TOB.

2. OcHo8bl KOHCIPYUPOBAHUSL
Opranu3anroHHO-TIPABOBBIC ACIEKTHl MPOCKTUPOBAHUS TEIUIOOHEPTETHICCKUX OOBEKTOB.
Oransl ipoekTupoBanus. [IpuHIUIBEI KOHCTpYUpoBaHus. Kpurepuu monroBeuyHoctd. Beibop mare-
pHAJIOB.

3. OcHosbl meopuu pazmepHocmeti u n0000Ous

Pa3zmepHocTh 1 cuctemsl eauHul. OCHOBBI T€OpUH NOJ00MS. MeTo bl 10100Usl B TEOPUH Te-

wiomaccooomena. [Ipumeps! peaBapuUTENbHBIX UCIIBITAHUH TOJOOHBIX MOJIEIIEH.
4. Vpasnenue menionpogooHocmu u e2o peuiernue

YpaBHeHHE TEIUIONPOBOAHOCTH. HadanbHOE U KpaeBble yCIIOBHs. YpaBHEHHUE TEIUIONPOBOJ-
HOCTH B IIWJIMHIPHUYECKUX U cepudeckux KoopauHatax. Merton @ypbe pelieHus: ypaBHEHUs Tel-
JIOTIPOBOJHOCTU HA KOHEUHOM OTpe3ke. OAMHAKOBBIN PEKUM Ha rpaHHIaxX. 3ajadya TEIIONpOBOA-
HOCTH B IIJIACTUHE C 3aJJaHHBIMU TeMIlepaTypaMu noBepxHocTei. uddyznonnoe ypasaenue. I'pa-
HUYHbIE yciioBus. 3aaaua Jupuxie mig kpyra. CraunoHapHOE paclpeesieHue TEMIIEPATypPhl B 3a-
Jadax ¢ MWJIMHIPUYIECKOW M cheprudeckor cummerpueil. YpaBHenue aud@dy3un u ero pemieHue B
MIPOCTEUIINX CIIydasiX.

5. Modenuposanue npoueccos menionepedayu

OcHoBHbIE ciydan TeriooOMeHa. Temmonepenada depe3 IUIOCKYIO CTeHKY. Teromnepenaua
Yyepe3 IIIMHAPHYECKYI0 CTEHKY. PacmpocTpaHeHue Teruia KOHBEKIMEeH U XapaKTep TEYCHUS KU
KocTH. TermnooOMeH mpu cBOOOJHOW KOHBEKIMH. TeriooOMeH B HEOTpaHMYEHHOM MPOCTPAHCTBE.
TennooOMeH B OrpaHUYEHHOM TPOCTpaHCTBE. TermiooOMeH NpH BBIHYKJICHHOW KOHBEKIMH. Ter-
JT000MEH MpH KuneHnH. Teroo0MeH mpy KOHACHC AN

6. Modenuposanue npoyeccos 8 menio0OMeHHOM annapame

Hasnauenue u BUIBI TETIOOOMEHHBIX anmaparoB. CpeaHuii TeMeparypHblid Harmop. OCHOBBI

pacyera TermI000MEHHOTO arnmapara.

3.3. Tembl NpaKTH4YECKUX 3AHATHI
1 cemecTp
1. OCHOBBI TEOpUHU Pa3MEPHOCTEN U TI0100Ms (4 Jaca).
2. YpaBHEHHE TEIUIONPOBOAHOCTH U €ro pelieHue (4 yaca).
3. MoaenupoBaHue MPOIIECCOB TeIIonepeaayu (4 gaca).
4. MoaenupoBaHHe MPOLIECCOB B TEIUIOOOMEHHOM anmnapate (4 yaca).

3.4. Tembl J1a00paTOPHBIX PadoT
JlaGopaTopHbIe 3aHATUS Y4€OHBIM IJIAHOM HE MPETyCMOTPEHbI

3.5.PT'P
PacuetHo-rpaduueckue padoTsl y4eOHBIM INIAHOM HE MPEyCMOTPEHBI.

3.6. TeMmaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
TemnnoBoii pacyeT TeIT000MEHHOTO arapara.

I'paduk BbINOSIHEHNSI KYPCOBOi padoThI

YyeOHast Heenst 1 2 3 4
3amura
Paznen xkypcoBoro npoekra 1 2 3,4 5,6 KypCOBOM
paboTHI




O6bem pazgena, % 10 40 40 10

BrimonHeHHbI 00beM Hapac-

o 10 50 90 100
TAIOIIAM UTOTOM, %o
Howmep N
Pazgen kypcoBoit paGoThl
paznena
1 O3HaKOMJICHHE C 3aJJaHUEM KYPCOBOM pabOThI, METOTUKOM €€ BBHITTOJTHEHUS
2 Pacuer TermooOMeHHOTO anmapara
3 Pacuer remneparypHoro nos
4 Pacuer quddy3nonHoro mosst
5 OdopmiieHne pe3yabTaToB
6 3amuTa KypcoBoi paboThl




3.7. CooTBeTcTBHE Pa3/1€JI0B JUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

3anaaHupoBaHHbIE PE3yNbTaThl 00yYeHHUS TI0

Koner nunuka-

Howmep paznena nucummimisb (B COOTBETCTBHH C 11.3.1)

O1eHOYHOE CPENCTBO
TUCTIUTIITNHE
TOPOB 2 3 4 5 (TUI ¥ HaIMEHOBAHUE)
(B cooTBeTCTBHH C pa3aenom 1)
3HATH:
Tect «OCHOBBI MOJIEUPOBA-
OCHOBBI MOJICITHPOBAHIISI IIK-1.1 ACIHP
HUSD)
Tect «OprannzanroHHbIE
OCHOBBI KOHCTPYUPOBaHUSA [K-1.1 X p 1
OCHOBBI KOHCTPYHPOBAHHSD)
OCHOBHBIE MTOHSTHUS TEOPUU PA3MEPHOCTEH U K-1.1 X Tect «OCHOBBI TEOpUH pa3-
mo100us ) MEPHOCTEH U OO0
OCHOBHBIE TIOHSATHS TEOPHH TEIUIOOOMEHA U Te-
P TIK-1.1 X X Tecrt «Temnonepenaua»
Ionepeaauu
YMeTh:
KontponbsHas pabora «Teo-
pust pa3MepHOCTI
peniaTh OCHOBHBIE 33/1a4H TEII0O0OMEHa IIK-1.1 X X KouTponbHas padora «OcHo-
BBI MOJICITMPOBAHUS M KOHCT-
PYHUPOBAHHUS»
KontponbsHas padbora «OcHO-
BBI TEIIONIECPE AU
MIPOU3BOANTD PACUETHI TEIIOBBIX TOTOKOB H
CamocrosTenpHas paborta
BBIOMPATH TUI U TEOMETPUUECKUE Pa3Mephl Te- [K-1.1 X X
«TemmooOmen»
IJIOPHEPTeTUYECKUX arperaTon
BreimonHenue u 3ammura Kyp-
COBOH paboTHI




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OHEHOYHBIE MATEPHUAJIBI
JJdA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH W TTPOMEXYTOYHOMU
ATTECTAIIMHA ITO JUCHHUIIJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMILJIMHE:
1 cemecTp
. Tect «OCHOBBI MOJIETMPOBAHUS»
. Tect «Oprann3anoHHBIE OCHOBBI KOHCTPYUPOBAHUS
. Tect «OCHOBBI TEOpUH pa3MEpHOCTEN U OO0
. Tect «Temnonepenaya»
. Konrponsnas padora «Teopus pasmepHOCTH
. Konrponbnas pabora «OCHOBBI MOIETMPOBAHUS M KOHCTPYUPOBAHUS»
. KouTponbHas padota «OCHOBBI TEIUIONIEPEIATH
. CamocrosrenbHas padota «TemmooomMen»
. Beimonnenue u 3ammura KypcoBoii paboTsl «TermnoBoif pacyeT TemmooOMeHHOTO amnmapaTa

O 00 1IN DN K W~

4.2. IIpomMeskyTOYHAs aTTeCTAlUsl 110 JMCHUILIMHE (YaCTH JMCIMIIJIMHBI):

1 cemecTp
DK3aMeH.
OneHka Mo IUCHMIUIMHE ompenensercs B cooTBeTcTBUM ¢ IlomoxenueM o OaiuibHO-
peiTuHroBoii cucreme st MaructpanTos ¢pumana HUY «M3W» B r. BoimkckoM 10 COBOKYITHO-
CTH pe3yJIbTaTOB TEKYIEr0 KOHTPOJIA YCIIEBAEMOCTH U 3K3aMEHAIIMOHHOM COCTABIIAIOILECH.

OneHka 3a KypcoBylo paboTy ompenensercs B cooTBeTcTBuu ¢ [lomokeHnem o GayibHO-
perTHHTOBOM cucteme st MarucTpanToB punuana HUY «M3U» B r. Bomkckom.

B npunoxxenue kK AUIIIOMY BEIHOCUTCSI OLIEHKA 3a 1 ceMecTp U 3a KypCcOBYIO padoTy.

Ipumeuyanue: OlEeHOYHBIE MAaTEPHANBl MO TUCIUILUIMHE MPHUBEACHBI B (DOHIE OIEHOYHBIX
marepuasioB OIIOII.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCLHUIIJINHBI
5.1 lleuaTHbIe U YJIEKTPOHHBIE U3TAHUS:

1. Tony6era, H. B. MaTemaTnueckoe MOAEIMPOBAHNUE CUCTEM M IMPOIECCOB: yueOHOE TOCO-
6ue / H. B. l'ony6eBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2016. — 192 c. — ISBN 978-5-
8114-1424-6. — Tekct: snexTpoHHbIN / JlaHb: snmekTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/76825. — Pexxum focTyma: st aBTOPH3. MOJIh30BaTEINEH.

2. [MTamenko, ®@. ®. OCHOBBI MOJCITHPOBAHUS SHEPreTHIECKUX 00bekTOB / @. . [lamenko, I
A. Ilukuna. — MockBa: ®DUSMATIINUT, 2011. — 464 c. — ISBN 978-5-9221-1367-0. — Tekcrt: deK-
TpoHHBIN // JlaHb: anexkTpoHHO-O0MOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/5284. —
Pexxum mocTymna: A aBTOpHU3. MOJIb30BaTENCH.

3. Uepnunesckuii, JI. B. Jleranu mamuH 1 0CHOBBI KOHCTpyHUpoBaHus: yueOnuk / JI. B. Uep-
HWIEBCKUH. — 2-€ u31., ucnp. u pon. — Mocksa: Mammnoctpoenue, 2012. — 672 c. — ISBN 978-5-
94275-617-8. —Tekct: o2yekTpoHHBIN // JlaHb: 3neKTpoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/5806. — Pexum moctymna: asis aBTOpU3. OIB30BATENCH.

4. CemeHOB, b. A. IHeHEpHBI SKCIEPUMEHT B TPOMBIIIUICHHON TEIJIOTEXHUKE, TEIIIOAHEP-
TeTHKE W TEIUIOTeXHOJIOTUsAX: ydeOHoe mocobue / b. A. CemeHnoB. — 2-¢ u3a., mon. — CaHKT-
[TerepOypr: Jlans, 2013. — 400 c.

5. Munocues, B. b. Kypc maremMaTuku [Uisi TEXHUYECKUX BBICHIMX YYEOHBIX 3aBEICHMIA:
yaeOHnoe nocodue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB; mox penakmueit B. b. Munocre-
Ba, E. A. [lymkaps. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 3: J{uddepeniu-



https://e.lanbook.com/book/76825
https://e.lanbook.com/book/5284
https://e.lanbook.com/book/5806

aJIbHBIC YpaBHEHUS. YpaBHEHHs MaTeMaTHueckor ¢usuku. Teopus ontumuzanuu — 2013, — 528 c.
— ISBN 978-5-8114-1560-1. — Tekct: snekTpoHHBIH // JIaHb: 3JIeKTPOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/30426. — Pexwum noctymna: 1jst aBTOpU3. MOIb30BATENEH.

6. lietkoB @.D., I'puropreB b.A. Termomaccoodmen: YueObHoe mocodue st By30B. — 2-€
U3JIaHUE, UCIIpaBIIEHHOE U JonoiHeHHoe. — M.: U3narensctBo MOU, 2005. — 550 c.

5.2 JInueH3noHHoe U cBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecniedeHue:
Windows / Oniepartmonnsie cuctemsl cemeiictBa Linux; Office / Poccuiickuii makeT opuCHBIX
POTPaMM.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccuoHalbHble 0a3bl JaHHBIX U MH(OpMalMOHHBIE
CIIPaBOYHbIE CHCTEMbI:

VYuusepcurerckas nHpopmarnmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «I'apanT» http://www.garant.ru

baza nanubix Scopus https://www.scopus.com

[Toptanm oTKpBITEIX HaHHBIX Poccuiickoit @eneparnu https://data.gov.ru

baza OTKkpeITBIX HmaHHBIX MwuHHCTEpPCTBA Tpyda M COLMAIBHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoii anekrponnoii 6ubnmoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podeccHOHANBHBIX CTaHAAPTOB MHUHHCTEPCTBA TPY/AA U COITUALHON 3aIlIUTHI
P® http://profstandart.rosmintrud.ru/

ba3el nanHbpIX MuHHCTEPCTBA SKOHOMHYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThix naHHBIX PochuamonnTopunra http://www.fedstm.ru/opendata

OenepanbHas TocynapcTBeHHass HH(pOpMaIMOHHAs cucTemMa «HanmoHanbHAsh AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

HanmonansHbI mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a nanubx «Polpred.com O630p CMIN» https://www.polpred.com

Odunmanpabiii caiiT deaepaaTbHOTO areHTCTBA M0 TEXHHYECKOMY PEryJIHPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBC UsnarenscrBa «Jlaap» https://e.lanbook.com

OBC «Ynusepcurerckas oudnuorexa Online» https://biblioclub.ru/

OnektponHas oubimoreka HTh MBOU https://ntb.mpei.ru/e-library/index.php.

OBC «Koncynbrant cryaeHtay https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

JIeKIIMOHHBIE W TPAKTUIECKHUE 3aHSATHS TPOBOMSATCS B YICOHBIX ayJUTOPUSIX, CHAOKEHHBIX
MYJIbTUMEAUHHBIMU CPEJCTBAMU JIJIsl HHTEPAKTUBHOTO 00yUueHHsI, 000pyTIOBAHHBIX HATJIATHBIMU
MoCcoOUsIMH, 00OPYIOBaHHMEM JIJIs TTOKa3a OOYYAIOIINX MaTepUaIOB, CPEACTBAMHU 3BYKOBOCIIPOU3-
BEJICHU S, TOCKOW ayIUTOPHOM, 000pYyIOBaHUEM ISl IPEACTABICHUS MPe3eHTalNH (TTa3MEeHHAS
MaHEeJIb/TIPOEKTOP, IEPCOHAIBHBIN KOMITBIOTED).
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IIpuniaoxenune A

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

MopenvupoBaHue U KOHCTPYHUPOBAHUE YHEPTETUUECKOTO 000pYA0BaHUS

(Ha3BaHHE MCLUIIINHBI)

1 cemecTp

HepequL KOHTPOJIbHBIX MGpOl’[pI/IﬂTHﬁ TEKYIIECIro KOHTPOJIA YCIIEBACMOCTH IO JTUCHUIIINHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

Tect «OCHOBBI MOJENUPOBAHUS

Tect «Oprann3aniOHHBIE OCHOBBI KOHCTPYUPOBAHHUS

Tect «OCHOBBI TEOpUH pazMepHOCTEH U OI00US»

Tect «Tennonepenaya»

KonrtponsHast pabora «Teopust pa3MepHOCTI

KonTponbHas padota «OCHOBBI MOIETUPOBAHUS U KOHCTPYHPOBAHUSI
KonTponbHas padota «OCHOBBI TEIUIONEPETIAUM

CamocrositensHas pabota «TemmooOMen»

Bua npoMekyTo4HOM aTTecTAMU — SK3aMEH.

TpynoeMKOCTb TUCIUIUIMHEI = 3 3.€.

Ne Pasgen qucruminHel Nunexc |KM-1 |[KM-2 [KM-3 |[KM-4 |KM-5 |KM-6 |[KM-7 |[KM-8 |[Dk3a-
pasn. KM: MEH

1 | OcHOBBI MOAETUPOBAHUS + +

2 | OCHOBBI KOHCTPYUPOBAHUSA + +

3 OcHOBBI TEOpUU pa3MEPHOCTEM n n
U 11I0400us

4 VYpaBHeHUE TEIIONPOBOAHOCTH N .
Y €r0 pelIeHue

5 MoaenupoBaHue NpoOLIECCOB TeE- n n n
onepeaayn

6 MoaenupoBaHu€e IPOLIECCOB B n n
TEITIO0OOMEHHOM arapare
MunumanbHbIi 0amt 3a KM 3 3 3 3 7 7 7 7 20
Maxkcumansubei 0amr 3a KM 5 5 5 5 10 10 10 10 40




IMpuiaoxenne b

BAJI.JII)HO:PEFITHHFOBAH CTPYKTYPA
KYPCOBOMU PABOTHI 11O JUCIUAIIVIMHE

MopaenvpoBaHue U KOHCTPYUPOBAHUE SHEPTETUUECKOTO 000PYIOBAHUS U CUCTEM

SHEProCHAOKEHUS

(Ha3BaHME UCLUIUINHBI)

[lepeyeHb KOHTPOJIBHBIX MEPONPHUATHIA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH IO KYpPCOBOH paboTe:

KM-1 cob6mroaenue rpaduka Beimosnenust KP
KM-2 coGmronenue rpaguka BeimonHeHust KP
KM-3  cobmroaenue rpaduka Beimosnenust KP
KM-4  coGnronenue rpaduka Beimonnenus KP u kauectso opopmiienust KP
Tpynoemkocts KIT =2 3.e.
Homep | Pazgen xypcoBoii paboter | Uagexc KM: | KM -1 | KM-2 | KM-3 | KM-4
pasjaena Henena KM: 1 2 3 4
1 O3HakoMJIEHUE C 33JJaHUEM KYpCOBOM pa- n
00TbI, METOJIMKOMN €€ BBIMTOJIHEHUS
2 Pacuer TerooOMeHHOrO anmapara N
3 Pacuer temneparypHoro nosus n
4 Pacuer nud¢dysnonnoro momus 4
5 Odopmienue pe3yabTaToB 4
6 3ammTa KypcoBOil pabOThI 4
MunumaneHssblil 6ami 3a KM 5 25 20 10
MaxkcumanbHbIl 0art 3a KM 10 40 30 20




MuHHCTEPCTBO HAYKH U BbICIIero oopa3osanusi P@®
DeepasibHOE TOCYAAPCTBEHHOE 010/IKeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHue
BbICIIETr0 00pa3oBaHUSA
«HaumoHanbHBIM HCCJIEI0BaTENbCKUN YHUBepcUuTeT «MIN»
®uanaa ®I'bOY BO «HHY «M3HN» B r. BokckoMm

Hanpasienue nmoaroroBku: 13.04.01 TenmjiodHepreTuka u TemJI0TeXHUKA

HanmeHoBaHMne 00pa3oBaTesibHOI POrpaMMbl: JHEPIo-, pecypcocoepekenne U IKOJI0rHYecKasi 6€30MacHOCTh
MPOMBIIIJIEHHBIX NMPenpusATHii, TennoBble 3JieKTpHYecKHe CTAHIUU M YHepreTHYecKne CHCTEMBbI:
000pyI0BaHHE, PEKUMBI M KAYeCTBO YIPaBJIeHHs, JKCIUIyaTaAUUs U YIPaBJIeHHEe PeKUMAME
3JIEKTPOIHEPreTHYECKUX CHCTEM, ABTOMATH3NPOBAHHBIE CHCTEMbI YIIPABJIEHHsI 00beKTaMH TeILI0OIHEPreTUKHU

YpoBeHb 00pa30oBaHUs: MarucTparypa

®opma 00yyeHHUS: OUYHAS

OIIeHO‘leIe MaTepuaJbl N0 JUCHUIIJIMHE

b1.B.1B.01.01 MOAEJINPOBAHUE N KOHCTPYUPOBAHUE SJHEPTETUYECKOI'O
OBOPYJOBAHUSA U CUCTEM DHEPI'OCHABKEHMUSA

Boikekuii 2023



OueHoyHblE MaTepHalibl [0 JUCLUUIUIMHE TMPEJHA3HAYEHbl [JIS1 OLEHKH: JOCTHXKCHHS
00y4aroIUMUCS 3alJIaHUPOBAHHBIX PE3yJIbTaTOB 00Y4YEHHUS MO TUCHUIUIMHE, dTana GOpMUPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHUS JTUCIUTUIMHBI

OueHo4HbIE MaTepUabl MO AMCIUIUIMHE BKIIIOYAOT OLEHOYHBIE CPEACTBA ISl IIPOBEICHUS
MEPOTIPUATHI TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTallun

OneHouyHbIEe CpeACTBa IJIsl OLICHKHU 3aIJIAHMPOBAHHBIX PE3YJIbTATOB O0YyUYEHUs M0 JUCLUILTUHE,
COOTHECEHHBIX C MHAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIN:

Konpr
3arIaHuPOBAHHEIC PE3YIbTATHI O0yUCHHS WHIUKATOPOB OueHoYHOEe CPeCTBO
M0 TUCLUIUINHE JIOCTUKEHHSI (THIT 1 HAUMCHOBAHHC)
KOMIIETEHIINH

3HaTh:

OCHOBBI MOJIEJTMPOBAHUS TIK-1.1 Tect «OCHOBBI MOJIETTUPOBAHUS»
Tect «OpranuzaliliOHHBIE OCHOBBI

OCHOBBI KOHCTPYHPOBAaHMs IK-1.1
KOHCTPYUPOBAHUS»

OCHOBHBIE MOHSTHUSI TEOPUH Pa3MEPHOCTEN U K-1.1 Tect «OCHOBBI TEOPUH

noaoous ) pa3MepHOCTEH U MoJo0Hs»

OCHOBHBIC MMOHSITHS TCOPUU TEIUIOOOMEHA U

P TIK-1.1 Tect «Tennonepenaua»

TeIIonepe1ayu

YMerTh:
KonTponsHas padora «Teopus
pa3sMepHOCTI

permaTh OCHOBHBIE 3a/1a4H TeTII000MeHa TIK-1.1 KonTtponsnas pabora «OCHOBEI
MOJICITNPOBAHHS U
KOHCTPYHUPOBAHUS»
KonTtponsnas pabora «OCHOBBI
TEeIUTOTIepEIaun»

MIPOU3BOIUTH PACUETHI TEIUIOBBIX TOTOKOB U
CamocrosTenbHas padoTa

BBIOMpPATh THUI U TEOMETPUUIECKUE Pa3MEpEI IK-1.1
«TemnoooMen»

TEIJIOPHEPTreTUUECKHUX arperaToB .
Brinonnenue u 3ammura KypcoBoit
paboTsl

Conep:xanue oneHOYHbIX cpeacTB. llIkaa U KpuTEepuH OLleHMBAHUSA
Tect «OCHOBBI MOJIEJTUPOBAHMS

Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.
MozenupoBaHue U KOHCTPYMPOBAHNE SHEPTETHUECKOro 000py10BaHUS
IIpumep BapuanTa Tecra.

1. K npuHIMnaM MoJeaupoBaHusi OTHOCSATCS

a) HpI/IHI_II/IH MHOXCCTBCHHOCTHU MO,Z[GJIGIE, HpI/IHI_II/IH HANMCHBIICTO COHpOTI/IB.HeHI/IH, HpI/IHI_[I/IH
arperupoBaHus

0) TPUHIUI YKOHOMHUYECKOH 11eJ1eco00pa3HOCTH, TPUHIIUIT 3aBHCUMOCTH, IPUHITUI COOTBETCTBUS
B) TPHUHIIMII PAaBHOBECHS, TPUHITUIT OCYIIECTBUMOCTH, IPUHITUIT TTapaMeTpU3aIluu

I) HIPHUHLIMI MHOKECTBEHHOCTH MOJENEH, IPUHIUI OCYLIECTBUMOCTH, IPUHLIUI arpETUPOBAHMS U
napameTpHu3aluu

2. Metoa aHanoruii B MOAEIMPOBAHUU OCHOBAaH Ha

a) aHaJoOTUU (PU3UYECKUX SBJICHHUH, ONMUCHIBAEMBIX OJIMHAKOBBIMU U (PepeHIINATEHBIMU
YpaBHEHUSIMH

0) aHaNoOTUu U3MEpPEHHs pa3HbIX (PU3MYECKUX BEINIHH

B) OJIMHAKOBBIX MCXOJHBIX JTAHHBIX MOJIENEH

I') TIOJHOM TOXKAECTBEHHOCTH MOJICIUPYEMBIX CUCTEM

3. CyliecTBYIOT CIAEAYIOIINE BUIbI SKCIIEPUMEHTOB
a) 3aBHUCHUMBIN U HE3aBUCUMBIN SKCIIEPUMEHTHI



0) aHaNIUTUYECKUN M KOPPEKTHBIN SKCIIEPHUMEHTHI
B) BBIYUCIMUTENbHBIN U GU3NUECKUN SKCTIEPUMEHTBI
I) CHUCTEMATHYECKUU U CIy4allHbII SKCIIEPUMEHTBI

4. K o0menpuHATHIM THIIAM MOJETIEH OTHOCSTCS

a) C paccpenoTOYEHHBIMHU ITapaMeTpaMu, OOIIHE U JIOKATbHbIE

0) JeTepMHHHpPOBAHHBIC, CTOXAaCTHUYECKUE, PU3NUECKUE U MATEMATHIECCKIE
B) MaTeMaTh4yecKue, TEOJIOrHuecKue, 1eTepMUHUPOBAHHBIE

I) KpacuBbIC, yPOJIIUBBIC, XOPOIIUE U MJIOXUE

5. Marematnueckoe MOAEIUPOBAHNUE BKIIFOYAET ITAIIbI

a) COCTaBJICHHE MAaTEMaTHYECKOTO OMUCAHUS 0OBEKTA; BEHIOOP METO/1a PEIICHHUS CUCTEMBI
YpaBHEHUI; YCTAHOBJICHHE aJIeKBATHOCTH MOJIETTH OOBEKTY

0) omumcaHWe YyBCTBEHHOTO BOCHPHATHS 00BEKTa; MPOBEpPKA aICKBATHOCTH MOJIETIH U 00BEKTa
B) BBIPAOOTKA CTPATETHH CO3JAHUSI MOJIEIIH; HAXOXKICHUE OCHOBHBIX OMPECISIONUX (PaKkTOpOB;
3aIMuch aNredpandeckoro ypaBHEHUs MOAETH

r) TpoBepKa aJeKBaTHOCTU MOJIEIH U 00BEKTa; MPOSKTUPOBAHNE KOHCTPYKIIUUA U3MEPUTEIILHOTO
npubdopa

6. Kitaccudukanms MmaTeMaTH4IeCKUX MOJIeIel BKIIIOYAeT JEICHUE UX Ha
a) AHATIUTUYCCKUC U AJITOPUTMHUYCCKUC MAaTEMATUICCKUC MOACIIN

0) JIerKO W TPYIHO pelIaeMble

B) aJeKBaTHbBIC U HEaJIEeKBATHBIE MOJCITUPYEMOMY OOBEKTY

I) MaTpu4HbIe, TCH30pHbIE U TU(depeHITnaTbHbIC

7. OCHOBHBIE LI€JIA MOJICTTUPOBAHMS:

a) WH3y4YeHUE 00bEKTa WU SBJICHUS U YIIPaBICHUE UM

0) TmOMy4YeHHUE ICTETHIECKOTO HACTAKICHHUS

B) OIyOJWUKOBaHUE PE3yIbTATOB B OTKPHITON MEeYaTH

I) TOBBILICHUE SPYIUIMHU U YTBEPKACHHE HAYYHOTO MUPOBO33PEHUS

ITo pe3ynpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, ecIu MPaBUILHO BBITIONHEHO 7 3aaHUIA.
— 4 Gania, eciiy MPaBUIILHO BBITIONHEHO 6 3aaHHUS;
— 3 Gaya, ecyii MPaBUIILHO BBITIOJIHEHO 4-5 3amanuid

Tect «Opranu3anioHHbIC OCHOBbI KOHCTPYHPOBAHUSD)

Tect coctout U3 7 BompocoB. BpeMst BeinmoiHEHUS 15 MUHYT.
MonenupoBaHue U KOHCTPYMPOBAHHUE YHEPTETHUECKOTO 000pYIOBaHUS
[Ipumep BapuaHTa TecTa.

1. T'ocymapcTBeHHas SKCHIEPTU3a MPOCKTOB BKIIIOYAET CICIYIOIINE aCIIEKThI

a) COOTBETCTBHE MPOCKTHOW JOKYMEHTAIIMH 3aKOHOJATEIIbHBIM M HOPMATHBHBIM TPEOOBAHUSM;
COOTBETCTBUE PACUYETHOIO aHAIM3a JECUCTBYIOLIEH pelakiuu «MeToaudecKux peKOMEHIIAli 1o
orieHKe 3((HEKTUBHOCTH WHBECTUIIMOHHBIX IPOEKTOB»; HAIUYHME B MPOEKTE allbTEPHATUBHBIX
BapHAHTOB W BBIOOp M3 WX YHCIA ONTHUMAIBHOTO BapHaHTa CTPOUTEILCTBA, WHHOBAIMOHHAS
MPUBJIEKATEILHOCTh PEKOMEHAYEMOI0 BApUAHTa CTPOUTENIHCTBA

0) COOTBETCTBHE MPOCKTHOHN JOKYMEHTAIIMU TPEOOBAaHUSIM 3aKa3uWKa,; COOTBETCTBHE PACUETHOTO
aHanmu3a JEUCTBYIOUIEH penakiuuu «MeTOoINYeCKHX pPEeKOMEHJAIMKA Mo OLeHKe A(PPEKTHBHOCTH
WHBECTHIIMOHHBIX MPOCKTOBY;, HAJIMYHUE B IMPOCKTE aJbTEPHATUBHBIX BApUAHTOB W BBIOOP M3 HX



quclia OIITUMAJIBHOT'O BapuaHTa CTPOUTCIILCTBA, WHHOBAIIMOHHAasA IMPUBJICKATCIIBHOCTDH
PEKOMEHIyeMOT0 BapuaHTa CTPOUTEIHCTBA

B) COOTBETCTBUC HpOCKTHOﬁ AOKYMCHTAIIUU 3aKOHOAATCIIbHBIM WM HOPMATHBHBIM TpC6OBaHI/I}IM;
OTCYTCTBHUE B TIPOCKTE aJbTCPHATUBHBIX BAPHAHTOB U BBHIOOP M3 MX YHCJIA ONTHMAIBHOTO BapUaHTA
CTPOUTCIIILCTBA, MHHOBAIITMOHHAA MPHUBJICKATCIIbHOCTL PEKOMCHAYEMOT O BapHaHTa CTPOUTCIILCTBA

I) COOTBETCTBHUE TMPOEKTHOW JIOKYMEHTalluu TpeOOBaHUSAM 3aKa3uyMka H OOIIECTBEHHOCTH;
OTCYTCTBUC B IIPOCKTC AJIbTCPHATHBHLIX BAPHUAHTOB U BBI60p M3 UX YUCJia ONITUMAJIBHOT'O BaApUAHTA
CTPOMTENbCTBA; MHHOBAIIMOHHAS TPUBIIEKATEILHOCTh PEKOMEHIYEMOTO BapuaHTa CTPOUTEIHCTBA

2. DTansl pa3pabOTKH KOHCTPYKTOPCKOW JTOKYMEHTAIIMU B MAIIMHOCTPOCHUH

a) pa3paboTKa TEXHHUUYECKOTO MPEIJIOKEHHs; TOATOTOBKY M BBITYCK paboyeil KOHCTPYKTOPCKOM
JOKYMEHTAIUH.

0) pacder 3xoHOMHUYECKOro 3ddekra; pazpaboTka TEXHHUUYECKOTO MPEIIOKEHHS; MOJATOTOBKA U
BBIITYCK ACKHU3HOTO MPOEKTA; MOJITOTOBKY U BBIITYCK TEXHUYECKOTO MPOEKTA; MOATOTOBKY M BBITYCK
paboyeit KOHCTPYKTOPCKOM TOKYMEHTAIUH

B) pa3padoTKa TEXHWYECKOTO TPEUIOKEHHs; TOATOTOBKA W BBIYCK O3CKH3HOTO TMPOEKTa;
MOJATOTOBKY M BBIMYCK TEXHHYECKOTO MPOEKTa; MOATOTOBKY U BBITYCK pabodell KOHCTPYKTOPCKOM
JOKYMEHTAIUH.

r) paspaboTka pabouyMX dYepTexeil; pacyeT PeXUMOB PaOOTHI Y3JIOB M arperaTos; ampoOarus
arperaTa B HaTYPHBIX YCJIOBHUSX dKCIUTyaTalluu

3. 'maBHBIMH ITOKA3aTEISAMH MIPOCKTUPYEMOTO 000PYIOBAHHMS SIBJISFOTCS:

a) BBICOKAas MPOU3BOJAUTEIBHOCTh, IKOHOMUYHOCTH, MPOYHOCTh, HAJCKHOCTH, 110 BO3MOKHOCTH
MaJible Macca M METaJIOEMKOCTh, Ta0aphThl, YHEPrOEMKOCTh, 00bEM M CTOMMOCTh PEMOHTHBIX
pabot

0) COBpeMEHHBIM JU3aliH, 3KOHOMHUYHOCTh, MPOYHOCTH, IO BO3MOXHOCTH MaJlble Macca H
METAIJIOEMKOCTh, Ta0apUThI, SHEPTOEMKOCTh, 00BEM H CTOMMOCTh PEMOHTHBIX padoT

B) COBpPEMEHHBIA TU3aliH, HU3KUHA YPOBEHH IIIyMa, MPOYHOCTH, 110 BO3MOKHOCTH Majble Macca H
METAITIOEMKOCTh, Ta0apUThI, SHEPTOEMKOCTh, 00BEM H CTOMMOCTh PEMOHTHBIX pa0doT

I') BBICOKAs IPOU3BOJUTEIBHOCTh, SKOHOMHYHOCTH, IMPOYHOCTh, HAJICKHOCTh, 3HAYNTCIIbHBIC
Macca ¥ METAIJIOEMKOCTb, Ta0apUThI, SHEPIrOEMKOCTh, 00bEM M CTOUMOCTh PEMOHTHBIX paboT

4. OCHOBHBIMH YKOHOMHYECKHUMH MOKA3aTeNSIMU KOHCTPYUPYEMOTO 000PYyIOBaHHUS SBISIFOTCS

a) peHTa0eIbHOCTh MAIIWHBI, SKOHOMHYECKHH 3(QekT. cpok okymaemoctd, KodhduimeHT
CTONUMOCTHU MAIlINHbI

06) Kod(pPUIMEHT MCIIONB30BAHUS MAIIMHBI, PEHTA0EIBHOCTh MAIIMHBI, YdKOHOMHYECKUH A eKT.
CPOK OKYIaeMOCTH, K03(h(pUIIMEHT CTOMMOCTH MAaIIHHBI, YI0OOCTBO pabOTHI oreparopa

B) KOA(DPUIIMEHT WCIOIB30BAHUS MAIIWHBI, JKOHOMUYECKUH IP(DEKT. CPOK OKYyImaeMOCTH,
KOA(UITMEHT CTOUMOCTH MAIIIUHbI

r) KO3(pGUIHUEHT UCTIOIB30BaHMS MAIIMHBI, PEHTA0CTHPHOCTh MAIIMHBI, SKOHOMUYECKUHA dPdeKT,
CPOK OKYIaeMOCTH, K03(p(pULIMEHT CTOMMOCTH MALTHHBI

5. K ocHOBHBEIM BOITPpOCaM HCCICIOBaHUA TCOPUHN JOJTOBECUYHOCTU HEC OTHOCHUTCH.

a) pa3paboTka OOBEKTHBHBIX MTOKA3aTEJIEH TOJTOBEYHOCTH BBIITYCKAEMbBIX MAIH

0) JIMarHoCTUKa MPUYMH Pa3pyLICHUs

B) pacyeT SKOHOMHUYECKOT0 3(pdeKTa UCIIOTB30BaAHMS MAIIMHBI

I‘) HN3YUCHHUC OKCILUTYATAlIUOHHBIX PCIKUMOB U UX BJIUAHUA HA JOJITOBCYHOCTH MAalllMH

6. BeiOop MaTepuanaoB Mpu KOHCTPYUPOBAHUU BBICOKOTEMIIEPATYPHOTO 00OPYIOBaHMS HE HOJKEH
YYUTBIBATH CIIEIYIOIIEE HX CBOHCTBO

a) KOpPPO3UOHHAs! CTOUKOCTb

0) KapompOYHOCTH



B) MAarHUTHBIE XapaKTEPUCTUKU
r) TOJ3y4ecTh

7. JIONTOBEYHOCTHIO O00OPYAOBaHUS HA3BIBACTCS

a) KOPPO3UOHHAS CTOMKOCTh MaTepUAIOB, U3 KOTOPHIX U3TOTOBJICHO 00OPYIOBAaHUE

0) oOmee BpeMsi, KOTOpOE MallMHAa MOXXET OTpad0TaTh HA HOMHHAJIBHOM PEXUME B YCIOBHUSIX
HOpMaHBHOﬁ SKCILTyaTaluu 663 CYIICCTBECHHOI'O CHUIKCHUA OCHOBHBIX PACUCTHLIX MTapaMETPOB

B) MeXaHHWYecKash MPOYHOCTh OOOPYAOBaHHUSA, €ro CIIOCOOHOCTH MPOTHUBOCTOATH IMOBBIIIEHHBIM
Harpy3Kam

I) OTCYTCTBHE HEOOXOJMMOCTH €r0 pEMOHTA

ITo pe3ynbpTaram TECTUPOBAHUS BBICTABIISIETCS:
— 5 6aioB, eciu MPaBUILHO BBITIOIHEHO 7 3aaHUIA.
— 4 Gamnna, eciiv MPaBUJILHO BHITIOJHEHO 6 3a7aHus;
— 3 Gaya, ecyiv MPaBUIILHO BBITIOJNHEHO 4-5 3amaHuid

Tect «OCHOBBI TeOpUN pasMepHOCTEH M OA00USD)

Tect coctout U3 7 BompocoB. BpeMst BeinmosiHEHUS 15 MUHYT.
MonenupoBaHue ¥ KOHCTPYUPOBAHHUE YHEPTETHUECKOTO 000pYIOBaHUS
[Ipumep BapuaHTa TecTa.

1. OcHOBHBIMM eTMHUIIAMH BeTn4urH B cucteme CU sBisitoTCs
a) KWIOMETp, CeKyH1a, Krtorpamm, KenbBuH, Amriep

0) caaTuMeTp, cekyHaa, rpamMm, Kynon, Kenbpun

B) MeTp, CeKyHaa, kuiorpamm, Kynon, KensBua

I) MeTp, KWjIorpamm, cexkynaa, KenpBun, Amnep

2. O6o3HaueHUs PU3NUECKUX BEIMYUH B (hOpMYJIe pa3MEpHOCTH UMEIOT BUJ

a) L,M,T,O
6) Lm,t,0
B) L, M, t,0®

r) m,kr,c, K

3. PazmepHocTh K03 dunnenTa teronpoBogHocTr B cucteme CU paBHa

a) Mm/c
06) JIx/(xr-K)
B) H-c/m
r) Bt/(m-K)
4. Kpurepwnii mogobust [Ipanatis paBeH
3

y od g Moy gdPAr EN

A 1% a A%
IJie U — CKOPOCTb MOTOKA, d — TEOMETPUUECKUI pa3mep, A — KOI((UIIUEHT TEIUIONPOBOIHOCTH, O —
kod(duimeHT TemwooOMeHa, VvV — KHHEMaTWuecKas BS3KOCTb, @ — KOI(PPUIIHEHT
TEMIIEPaTypONPOBOAHOCTH, g — YCKOpPEHHE 3€MHOTO TPUTSDKEHUs, [} — TemmepaTrypHbIid

Kod(urmeHT 00beMHOT0 pacimpenus, At — TeMIepaTypHbIi Hamop.

5. AHaJIOTUYHBIMU CUUTAIOTCS SABJICHUS
a) pasHOM (pu3MUEcKON MPUPO/BI, ONMCHIBAEMbIE OJIMHAKOBBIMU 10 (hopme auddepeHnnanbHbIMU
YPaBHEHUSIMU



0) saBneHHS OXHOW (HU3UYECKOM TPUPOIBI, ONUCHIBAEMBIE OJMHAKOBBIMH 1O  (opme
mddepeHaTbHBIMU YPaBHEHUSAMHE U Pa3INYAOIAECs TOIBKO YCIOBHAMHU OJHO3HAYHOCTH

B) CYMTAIOTCS SBICHHMS Pa3HOM (PU3UYECKON NPUPOABI, ONMUCHIBAEMBbIE pPa3sHBIMH MO (opme
nuddepeHInaTbHBIMA YPAaBHEHUSIMH

I) TpU KOTOPOM OJHOBPEMEHHO C PAaBEHCTBOM O€3pa3MEpHBIX KPUTEPHUEB MOAOOUS BBHITOIHACTCS
JIONOJTHUTETIFHOE YCIIOBHE O PABEHCTBE 3HAYEHUI BCEX Pa3MEPHBIX MEPEMEHHBIX, BXOISIINX B OTH
KPUTEPUH

6. Kputepusmu momnooust Ha3bpIBalOTCA

a) Oe3pa3MepHbIe KOMILIEKCH BETUYMH, XapaKTePU3YIOIIHUE MPOIECCHI TEIII000MEHa

0) MakcuMalbHbIE 3HAYCHUS (PU3UIECKUX BEIMYMH B MOJIEITH

B) KOMOWHaIm¥ (GU3MUECKUX BEIMYNH, UMEIOIINE ONPeIeTICHHYIO (U3UIECKYIO Pa3MEPHOCTh

r) 3HaueHUS (U3MYECKUX BEIMYMH, MPH KOTOPHIX OCYIIECTBISIETCS JKCTPEMaTbHBIA PEKUM
paboThI 000pyAOBaHUS

7. ®opMyna pa3MEpPHOCTH MOKET BKJIKOUYATh CIEIYIOIIHNE ONepaIiuu

a) TpaHCUEHAEHTHbBIE PYHKIIUU

0) yMHOXXEHHE, BO3BEJCHUE B PAIlMOHAIBHYIO CTETICHb

B) YMHOXXEHHUE, BO3BEJICHUE B UPPALMOHAIBHYIO CTEIIEHb

I) YMHOXEHHE, BO3BEJICHUE B MOJOKUTEIbHYIO PAIIMOHAIBHYIO CTETICHb

ITo pe3ynbpTaTam TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, eciu MPaBUILHO BBITIOIHEHO 7 3aaHUIA.
— 4 Gana, eciiy MPaBUIIBLHO BBITIONHEHO 6 3aaHMUS;
— 3 Gaya, ecyii MPaBUIILHO BBITIOJNHEHO 4-5 3a1anuid

Tecr «Tenonepenaya»

Tect coctout U3 7 BompocoB. BpeMst BeimosiHEHUs 15 MUHYT.
MonenupoBaHue ¥ KOHCTPYMPOBAHHUE YHEPTETHUECKOTO 000pYIOBaHUS
[Ipumep BapuaHTa TecTa.

1. OngHOMEpHOE YpaBHEHHUE TEIUIONPOBOJIHOCTH B IEKAPTOBOM CUCTEME KOOPAUHAT UMEET BU/I
2 2 2
a) O'T_ 0T g O_ 0T g OT__ 0T y o _0T
dr* ox? dt ox? d o’ dx ot
3necs T — Temmeparypa, { — BpeMs, X — KOOPAMHATA, a° — TEMIIEPAaTYPOMPOBOIHOCT, A —
TEIJIONPOBOIHOCTb.

2. Oneparop Jlamiaca B WIMHAPUYECKON cUCTEME KOOPAMHAT UMEET BUJL

1o 1 8> &° o> 10 1 8* &2
a) =t ——+— 0) A=—+——+———+—
ror r’oo’ o0z° or? r*or r?oo’ 0z°
o 10 1 0> &°
B) A=——+——+———+——
or’ ror r*oo’ oz’
2
D oA=L 1 OfGel )L 0

P2or\" or) r2sin0ddl 00) rsin0 o>

3. OTcyTcTBUE TEIIOOOMEHA HA TOBEPXHOCTHU TeJIa 03HAYAET, UYTO

a) TemIepaTypa Tejla Ha 3TOM MOBEPXHOCTH paBHA HYIIO

0) TemmepaTypa Tella Ha dTOU MOBEPXHOCTH PaBHA KOHCTAHTE

B) TpaJMEHT TeMIepaTyphl U TEMIEpaTypa Tejla Ha 3TOM MOBEPXHOCTH PaBHBI KOHCTAHTE



I) TpagueHT TEMIEPATYPhl HA TON MOBEPXHOCTU PABEH HYIIIO

4. CranmonapHoe ypaBHeHHE TU(QPy3un UMEET BUI

2 2 2
g C_pvic 6 O _ 20T 5 0C_,0CH v
dt dt ox’ dt® ox?
3nece D — x-1 gubdysun, a° —k-T TemieparyporpoBogHoctH, C — KOHHeHTpaums, I —
TeMIiepaTypa.

5. CraunoHapHO€ paclpeelieHue TeMIepaTyphbl B IWIMHIPUUECKON TpyOe, eclii TeMIepaTyphl Ha
BHYTPEHHEH M BHEIIHEH MOBEPXHOCTH TPYObI MMEIOT TIOCTOSIHHBIEC 3HAUEHUS, TACTCSl BBIPAKEHHEM

) por Nhhyroe  pop hhyrow p LoDy r)
lnﬁ Ry ln& & ln& !
Tl Rl Rl
T, -T
T=h=""%
In—2%
Rl
6. Ha pucyHke mnoka3zaHO CTallMOHAPHOE TI0JIE TEMIIEPATyphl B A

TpexciokHoi crenke no TommuHe. Camplii GonbIION KOYQOUUUEHT 7 [T~
TETJIONPOBOAHOCTH B CJIOE
a) 1

) 3 N

7. TennonpoBOAHOCTBIO HA3bIBACTCS

a) Tepenayda TEIUIOTH B TBEPIOM Tele

0) o0OMeH TerI0ToNH MEXIY )KUIKOCTBIO U TIOBEPXHOCTHIO TBEPAOTO Teja

B) Iiepeaada TeIyIOThl OT OJJHOM JKMJIKOCTH K IPYroi, pa3AeIeHHBIX TBEPIOH NEPETOPOIKON

ITo pe3ynbpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 5 6aioB, eciu MPaBUILHO BBITIOIHEHO 7 3aaHUIA.
— 4 Gana, eciiy MPaBUIILHO BBITIONHEHO 6 3aaHNUS;
— 3 Gaya, ecyii MPaBUIILHO BBITIOJNHEHO 4-5 3amaHuid

KonTposbHas pabora «Teopusi pasmepHoCcTH»
KoHnTponbHas pabota conepxut 3 3agaun. Bpems BeimosHeHus 45 MUHYT.
[Tpumep BapranTa KOHTPOJILHOM PabOTHI.

1. 3 BenMuMH g — YCKOpPEHHME 3€MHOI0 IMpHUTSHKEHHS, Af — TeMIepaTypHbI Hamop, B —
TEeMITIepaTypHbI KOA(DPHUIIMEHT OOBEMHOT0 pACIIUPEHUS TEIJIOHOCUTENS, [ — ONpenestonui
reoMeTpUUEcKuil pazmep, v — K03(pPUIMEeHT KHHEMAaTHYECKOH BSI3KOCTH COCTaBUThH Oe3pa3MepHYIO
KOMOWHAIIHIO.

2. N3 BenmnuuH @ — KO3 (HUIMEHT TeMIEpaTypOIpOBOIHOCTH TEINIOHOCHUTENS, V — K03 duimeHt
KAHEMATHYECKON BS3KOCTH COCTABUTH 0€3pa3MEepHYI0 KOMOWHAIIHIO.

3. 3ammcare Gopmyiny pasMEpPHOCTH M €IUHUILY H3MEpeHUs Kod(duimeHTa TeTrIonpoBOIHOCTH,
YIIENBbHOM TEIUIOTHI Tapoo0pa3oBaHusl.

[To pe3ynbraTaM BBINOJTHEHUS] KOHTPOJIHHON pabOTHI BBICTABIISETCS:



— 10 6amioB, eciv MPaBHIILHO BBITIOJIHEHO HE MeHee 90% 3amaHmii.
- 9 GamioB, eciu MPaBUIIBLHO BBIMOJTHEHO HE MeHee 80% 3amanuii;
- 8 OayuToB, ecii MPaBUIILHO BHITIOJIHEHO HE MeHee 65% 3amaHuii;
— 7 GasuIoB, €CIM MPaBWIIHLHO BBITOTHEHO HE MeHee 50% 3amanuid.

KonTposbHasi pabora «OCHOBBI MOCTHPOBAHUA M KOHCTPYUPOBAHUSD)
KoHTponbHas pabota conepxut 2 Bompoca. Bpems BbIoIHEHHS 45 MUHYT.
[Tpumep BapranTa KOHTPOJIBHOU PabOTHI.

1. IlpuBecTu knaccuuKanuio MaTeMaTHUYECKUX MOJIeNIei
2. Onucath OCHOBHBIE SKOHOMHUYECKHUE IT0KA3aTeNId KOHCTPYHPYEMOT0 000py10BaHMSL.

[To pe3ynbraTaM BBINOTHEHUS] KOHTPOJIBHOU pabOTHI BBICTABIISETCS:

— 10 6amioB, eciii MPaBHIILHO BBIOJIHEHO HE MeHee 90% 3amaHmii.
— 9 GaytoB, eciy MpaBUIHLHO BEITIOTHEHO He MeHee 80% 3amaHuii;
— 8 0aIoB, €Clii MPABUIILHO BBIIOJIHEHO HE MeHee 65% 3amaHuii;
— 7 GasuIoB, €CHM MPAaBIIIHBHO BBITOTHEHO HE MeHee 50% 3amanuid.

KonTposbHasi pab6ora «OCHOBBI Tenjionepeaaan»
KoHnTponbHas pabota conepxut 2 3agaun. Bpems BeimosHeHus 45 MUHYT.
[Tpumep BapranTa KOHTPOJIBLHOU PabOTHI.

1. ITo Tpy6onpoBoay, auametp kotoporo d; = 400 MM, ABHXKETCS BO3YX CO CKOPOCTBIO W = 6 M/C.
Temneparypa Bo3ayxa t = 100°C, naBnenue 1 atm. Onpenenure Ijs 3TOTO ciydas ABWKEHUS Re,
Pe, Pr.

2. Baytpu MenHo# TpyOBI ¢ TOMmMUHON 10 MM U BHYTpeHHHM auamMeTpoM 50 MM IBDKETCS TOpsidast
BOJa, Temneparypa kotopoi t;=110°C, no apyryio — Boaa ¢ temneparypoit t, = 40°C. a; = 1500
BT/Mz‘K; o, = 1200 Br/mM*K OnpenenuTh IJIOTHOCTh TEIJIOBOTO TOTOKa W KOA(PHUIIMEHT
TCIUIONICpCaavn. OHpG[[GJII/ITB 3HAYCHHUA TCMIICPATYP Ha 06eI/IX MOBCPXHOCTAX CTCHKHU.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 10 6ammoB, ecii MPaBUIIBHO BHITIOJIHEHO HE MeHee 90% 3amaHuii.
- 9 GamioB, eciu IPaBUIILHO BBIMOJIHEHO HE MeHee 80% 3amanmii;
- 8 OayuToB, €cii MPaBUIILHO BHITIOJIHEHO HE MeHee 65% 3a1aHuii;
— 7 GasuIoB, €CJIM MPAaBMIIHHO BBHITOTHEHO HE MeHee 50% 3amanuid.

CamocrositesbHast padora «TensioodMen»

3agauu BBIAAIOTCS IO BapyuaHTaM. Y CJI0BUA 3a1a4 cojaepskarcs B [Ipunoxenun 1.

[Tpumep BapranTa caMOCTOSITETLHON pabOTHI.

1. Onpenenuts JUHEHHOE TEPMUYECKOE COMPOTUBICHHUE TEIUIONPOBOJHOCTH R M TONIMHY CTEHKH
O cTanbHOM TpyOBl, BHYTPEHHUH auameTp KoTopod d=8,5 MM, eciu mpu pa3HOCTH TeMIleparyp ee
noBepxHoctelr AT=0.02°C ¢ yuactka TpybomnpoBoaa miuHHOW 1=100 M B OKpYy)KalIIyl0 Cpeny B
TedeHne 4Yaca Tepsercs temnora Q=4,45 MJlx. Pexum TeruooOMeHa CTallMOHAPHBIN.
Koaddumuent TermnonpoBoanoctu Matepuana Tpyos A=16B1/(m-K).

2. Omnpenenuts KOI()PHUIMEHT TEMIOOTAAYM OT BEPTUKAIBHON IHMTHI BbicoTo H=1,5 M K
OKpYKalollleMy BO3AYyXY, €CIIM HW3BECTHO, 4YTO TeMieparypa mnoBepxHocTu mmtel T; = 80°'C.
TEMIIEPATypa OKPYXKarOIIEero Bo3ayxa BIanu oT nosepxuoctu Tr =20°C.

3. Bona B 601b110M 00beMe KUIUT HA TPYOKaxX HCHApUTEINsl, TEMIepaTypa MOBEPXHOCTH KOTOPHIX
200°C Hasnenue Boabl paBHO 1,255 MIla. Hapyxusiii nuamerp tpyd 40 mm, mmna 1,5 M,
koaudecTBO TpyO 30 mr. Hailth konduImeHT TermmooTnadyd mpu Iy3bIPbKOBOM KHIICHUHM W
TEIUIOBOM MOTOK OT TPYO K BOJIE.



4. OnpenenuTb MPHUBEICHHYIO CTENEHb YEPHOTHI CHUCTEMBI, €CIU TPYOOINpPOBOA C HapYKHBIM
nuametpoMm 0,1 M MpPOXOIUT B IEHTPE KUPHUYHOTO KBAJAPAaTHOIO KaHaja co cTtopoHou 0,5 wm.
Crenenp yepHOTHI TpYOBI 0,72. CTeneHb 4epHOTHI CTEHOK KaHata (.85.

IIo pe3yjibTaTaM BLIITOJHCHUA CaMOCTOSITEIbHOM pa6OTLI BBICTaBJIACTCA:

- 10 6ammoB, ecii MPaBUIIBHO PEIICHBI 4 3a7a9H.
— 9 GaytoB, eciy MPaBUIHHO PEIISHBI 3 3a/1a4H.
— 8 0aIoB, €CIIM MPABUIILHO PEIICHBI 2 3a/Ia4H.
— 7 6aIioB, eciu MpaBWIBHO pemieHa | 3agaqa.

IIpomeskyTOUHAS aTTecTAUMS

IK3aMeH
DK3aMEHAIMOHHBIN OUJIET BKIIFOYAET JBA TEOPETUIECKUX BOIIPOCA M MPAKTUIECKOE 3a/IaHUE.

JK3aMeHAIHOHHbIE BONPOCHI

1.  Mopenuposanue. Knaccuduxanus moaenei

2. Knaccudukanms MaTeMaTHIECKUX MOJIETIeH

3.  IlpuHUMIBI MOAEIUPOBAHUS

4. Mertoj aHamoruii B MOJIETMPOBAHUH

5.  ®opmanuzanus 00bEKTOB HCCIIEOBaHUS. BHUIIBI SKCIEPUMEHTOB

6.  OpraHuzanvOHHO-IIPABOBBIE ACTIEKTHI MPOEKTUPOBAHUS TEIUIOIHEPTETUUECKUX 0OBEKTOB
7. DTamsl IpOEKTUPOBAHUS TEINIOIHEPTETUIECKUX 0OBEKTOB

8.  IIpuHUMITBI KOHCTPYHUPOBAHUS TEIIOIHEPTETHUECKUX O0BHEKTOB

9.  Kpurepun 101roBeYHOCTH KOHCTPYHPYEMOT'O 000y IOBAHUS

10. BwiOop maTepuasioB IpHu pacueTe U KOHCTPYUPOBAHUU MAIIIUH

11. Pa3mepHOCTb M CUCTEMBI EAMHULL (PUZUIECKUX BETHUUH

12.  OcHOBBI TeOpHH MOIO0MS B 33/1a4aX TEIJIOMAacCOOOMEHa

13.  MeTtoasl Mog00HS B TEOPUU TEIIOMACCOOOMEHa

14. Tlpumepsl mpenBapUTEIbHBIX UCTIBITAHUN TTOTO0HBIX MOICIICH

15. VYpaBHEHME TEIIONPOBOAHOCTH

16. HauanbHO€ U KpaeBbI€ YCIOBUSA

17. YpaBHEeHHE TEIJIOMPOBOIHOCTH B IMIMHAPUIECKUX U C(HEePUUECKIX KOOPIUHATAX
18. Meron @ypbe perieHns ypaBHEHUS TEIUIONMPOBOIHOCTA HA KOHEYHOM OTPE3KE

19.  OpnuHakoBBIN PEKMUM Ha PAHUIIAX TEILIONPOBOISALIETO CTEPIKHS

20. 3agaya TEMIONPOBOAHOCTH B INTACTHHE C 33IAHHBIMU TEMIIEPATYpaMH MOBEPXHOCTEN
21. 3apava J{upuxie nust kpyra

22. CrammoHapHOE pacrpeielIeHHe TeMIIepaTyphl B IUIUHIAPHIECKON TpyOe

23.  VYpasuenwue nupdy3un u ero pereHne B MPOCTEHIINX CITydasx

24. OcHOBHBIE CITy4aH TETLIOOOMEHA

25. MopnenupoBaHue TEIIONEPEAAYN YEPE3 IUNIOCKYIO CTEHKY

26. MoaenupoBaHH€e TEIJIONEPEAAYH Yepe3 HUITNHIPUYECKYIO CTEHKY

27. PacnpocTpaHeHHE TEIUIa KOHBEKIMEN U XapaKTep TEUEHUsS )KUIKOCTH

28. TemnoobmeH nmpu cBOOOTHON KOHBEKITMHU. TermiooOMeH B HEOTpaHUISCHHOM MPOCTPAHCTBE
29. MopenrpoBaHrue KOHBEKTUBHOTO TEIUNIOOOMEHA B OTPaHHYEHHOM IPOCTPAHCTBE
30. MogaenupoBaHue TEIIO0OMEHA MPU BBIHYKIEHHON KOHBEKITUN

31. MopnenupoBanue TEIUIO0OMEHA IPU KUTICHUH

32. MopaenupoBanue TEII000MEHa MPU KOHAEHCAITUN

33. Ha3nauyeHue M BUIBI TEIZIOOOMEHHBIX alllapaToB

34. Cpennwuii norapuMuvecKuii TeMIepaTypHbIi HAIIop

35. Dramsl pacyera TemI000MEHHOTO anmnapara



[IpumMepsl IK3aMeHANMOHHBIX 33/1a4

1. VI3 Benmu4uH W — CKOPOCTh TIOTOKA, / — OTPEeINIONNN TeOMETPHUUECKUN pa3Mep, g — YCKOpEHUe
36MHOTO MPUTSDKEHUSI COCTABUTH 0e3pa3MepHYI0 KOMOMHAITHIO.

2. V3 Benmu4uMH W — CKOPOCTh TOTOKAa, /[ — OMpENeNsIOmUid TeOMETPHUECKU pasMmep, a —
KOd(pUIMEeHT TEMIIEPaTypONPOBOIHOCTH COCTABUTH 0€3pa3MEepHYI0 KOMOUHAITHIO.

3. U3

BeIMYUH [ — ONpeAesAIoOIUNA TeoMeTpUYecKuid pasMep, a — KOI(pQUIHEHT

TEMIEPATYPONPOBOIHOCTH, T — BPEMsI COCTaBUTh 0e3pa3MepHYyI0 KOMOMHAIHIO.
4. Ilo Tpy6ompoBoay, muameTp kotoporo d; = 500 MM, ABHKETCS BO3IyX CO CKOPOCTBIO W = 8 M/C.
Temneparypa Bo3ayxa t = 80°C, naBnenue 1 atm. Onpenenure 1js 3TOro ciiydast 1srkeHus Re, Pe,

Pr.

5. HaliTi mI0THOCTB TEIUIOBOTO MOTOKA B JABYXCIONWHOW Kpyriioi TpyOe. BHyTpeHHuMit cioit Mmenp,
HapyXHbli ctanb 15. luamerpel BHyTpeHHUi 10 MM, npomMexyTouHblid 18 MM, HapyxHbIl 30 MM.
Paznocts Temnepatyp 80° C.

ITo pe3yIbTaTaM OTBECTA HA DK3aMCHE BBICTABJIACTCA:

36-40 OamoB, eciaM MPAaBWIIBHO BBHIMOJHEHO NMPAKTHUYECKOE 33JaHue, M IpPU OTBETE Ha
BONIPOCHI K3aMEHALMOHHOTO OujieTa W Ha JOMOJHHUTENbHBIE BOMPOCH OOydarolIUiCs
MoKa3aJl, YTO BIa/IeeT MaTEPUAIOM M3YyYEHHOW MUCLUMIUIMHBL, CBOOOTHO MPUMEHSET CBOM
3HAHUS JUTSI OOBSICHEHUS PA3IMYHBIX ()aKTOB WM PEIICHUS 3a1a4;

26-35, ecny MpaBUIBLHO BBHIMIOJIHEHO MPAaKTHYECKOE 3aJaHWE WJIM B HEM JOMYIIEHO HE
Oosiee 0JTHOM OMIMOKH, KOTOpask OblIa CaMOCTOSITEILHO UCIPaBJIeHa 00yUJaloOIIMMCs, U TIPU
OTBET€ Ha BOINPOCHI SK3aMEHAIMOHHOTO OujieTa U Ha JONOJHUTENIbHBIE BOIPOCHI
00y4YaroImuiics TOMycKaeT Herpyoble OINOKY;

20-25 6anioB, €ciii B BHITIOJIHEHHOM MPAKTUYECKOM 3aJaHUU JOMYIIEHBI TPyOble OMNOKH,
KOTOpbI€ 3aTeM UCHpaBlieHbl OOydalolUMcs TpPU yYacTUU d3K3aMeHaTopa WU
MPAaKTUYECKOE 33JaHNe HE BHIMOJIHEHO B MTOJHOM 00beMe, HO 00yYaroImnics CMOT JOBECTH
pelieHre A0 KOHIIa TMpH YYacTUM OHK3aMEeHAaTopa, M B OTBETaX Ha BOMPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa AOMYIIEHBI OIIHOKH;

0 GayyoB, eciy MpaKTUYECKOEe 3aJjaHKe HE BBIMOJIHEHO WM HE JTaHbl OTBETHI Ha BOIMPOCHI
AK3aMEHAIIMOHHOTO OMJIETa U HE BBITIOJIHEHBI KpUTEPHUH 1)1 KaTeropuu 20-25 6aios.

OrneHKa Mo TUCIHUIIIMHE OMpeaeseTcs B cooTBeTCTBUM C [lonokeHneMm o OamibHO-pEHTHHTOBOM
cucreMe 1yt MaructpanToB ¢mimana HUY «MOU» B 1. BolmKCKoM 10 COBOKYITHOCTH pe3yJIbTaToOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M YK3aMEHAIIMOHHON COCTABIISIFOLICH.

B 3aBHcUMOCTH OT KOJIHYeCTBa 0AJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosnuecTrBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XopoIio) 76 — 89 GannoB
O1IeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OlleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6amioB

KypcoBas padora
OO0yuaroniemMycs BbIJA€TCs MHIWBUIYAIbHOE 3aJaHHE.
«Temn1oBoii pacyer TeNJ000MEHHOI0 aNMAPATAa»

1. Cnenath pacyer MO TEII000MEHa U 3aTl0IHUTh HEM3BECTHBIC B TAOIHUIIC BETUUNHBI.
Tun Tena000MEHHOTO anmapaTa pekyneparop (Tpyba B TpyoOe)



Bun remmionocurens 1 BOJA
Bun remmonocurens 2 BOJIA
Cxema IBUIKEHHSI TETUIOHOCUTEIICH: A
BuyTtpennsis tpyoa:
BHYTPEHHUH AUAMETP d;
BHEIIIHUM THaMETP d>
Buemnsis Tpy6a:
BHYTPEHHUU TUAMETP d;s
Marepuan TyObI B
TemnepaTypa BHyTPEHHETO TETIJIOHOCUTENS
Ha BXOJIE t{ d,
Ha BBIXOJIE t
TemnepaTypa BHEIIHETO TEIIOHOCUTES
Ha BXOJI€ t; )
Ha BBIXOJIE t .
CKOPOCTH JIBUKEHUS TEINIOHOCUTENEH 01, V2
[Mnomaap Termoodmena F
MaccoBblil pacxo/1 TEINIOHOCUTENEH G;u Gy
TemnooOMeHOM BHEITHEH MOBEPXHOCTH MPeHEOPeUb.
No A B d] d2 d3 ZLII tlﬂ t; t; 0y, [)) G] Gg F;
MM | MM | MM | oC | °C | °C | °C | M/c | M/c | KkI/c | KI/c | M
1 psIMO ctl5 18 | 20 | 26 | 90 | 50 | 10 | - 1 1,7 - - -
2 IpsIMO cTl5 16 | 18 | 25 | 80 | 40 | - | 30 | 1,1 | 2 - - -
3 psIMO ctl5 18 | 22 129 | 8 | 40 | 20 | - 1 - - 1 -
4 psIMO ct30 18 | 20 | 26 | 90 | 50 | 10 | - 1 1,5 - - -
5 psIMO ct30 16 | 18 | 25 | 80 | 45 | 15 - | L1 | 1,6 - - -
6 psIMO c130 18 | 22 129 | 8 | 40 | 20 | - 1 1,4 - - -
7 IpsIMO natyHb | 18 | 20 | 26 | 90 | 50 | 10 | - 1 | 1,5 - - -
8 MPSMO gatrynbp | 16 | 18 | 25 | 80 | 45 | 15 - 1,1 - - 1,1 -
9 IpsIMO natyHp | 18 | 22 | 29 | 90 | 50 | 20 | - 1 1,4 - - -
10 MPSMO gatrynb | 16 | 20 | 25 | 80 | 40 | 15 - 1 - - 1,6 -
11 | mpotuBo ctl5 18 | 20 | 26 | 85|40 | 10 | - | 1,1 | 1,6 - - -
12 | npoTtuso crl5 16 | 18 | 25 | 90 | 50 | - | 40 1 |14 - - -
13 | mpoTuBo crl5 18 | 22 129 | 80 | 45 | 20 | - - 1,51 05 - -
14 | mpotuo ct30 18 | 20 | 26 | 85|40 | 10 | - | 1,1 | 1,6 - - -
15 | mpotuBo ct30 16 | 18 | 25 | 90 | 50 | 15 - 1 1,4 - - -
16 | mpotuBo ct30 18 | 22 129 | 80 | 45 | 20 | - - 1,5 | 0,6 - -
17 | mpotuBo | narynb | 18 | 20 | 26 | 90 | 50 - 40 | 1,1 | 1,6 - - -
18 | mporuBo | satywp | 16 | 18 | 25 | 80 | 45 | 15 - 1 - - 1,2 | -
19 | nportuBo | smarywp | 18 | 22 | 29 | 85 | 50 | - | 40 1 | 1,5 - - -
20 | mpotuBo | jatynb | 16 | 20 | 25 | 80 | 40 | 15 - 1 1,6 - - -
2.
TonmuHa MIaCTUHBI [
TemnepaTypbl Ha TpaHUYHBIX TOBEPXHOCTAX i, b
TemioBbIe MOTOKH HA IpaHUIIAX qi1, 92

Marepuain miacTuHbI
HauanpHas Temneparypa

HOCTpOI/ITL rpa(bmq/l 3aBUCHUMOCTH TEMIICPATYpPhbI OT TOJIIIMHBI B MOMCHTLI BDEMCHHA




’E1=OC

Ty = 5¢

T3 = 15¢

T4 = 60 c

[To xoopauHare mar 1 mm.
No [, Mm t;, °C 1, °C qi q> ty, °C A
1 10 80 10 - - 50 JaTyHb
2 6 90 20 - - 40 Meb
3 8 85 20 - - 30 HUXPOM
4 12 60 20 - - 45 crl5
5 10 75 25 - - 50 cT30
6 6 80 10 - - 40 JaTyHb
7 8 90 20 - - 30 Meb
8 12 85 20 - - 45 HUXPOM
9 10 60 20 - - 50 crl5
10 6 75 25 - - 40 ct30
11 8 80 10 - - 30 JIATYHb
12 12 90 20 - - 45 MeNb
13 10 85 20 - - 50 HUXPOM
14 6 60 20 - - 40 crl5
15 8 75 25 - - 30 ct30
16 12 80 10 - - 45 JIATYHb
17 10 90 20 - - 50 MeNb
18 6 85 20 - - 40 HUXPOM
19 8 60 20 - - 30 crl5
20 12 75 25 - - 45 cT30

3.

DHeprus akTuBauu auddy3un E

[IpensKcrioHeHIManbHBIA MHOKUATEIb Dy

Temnepatypa T

[ToBepxHOCTHAsA KOHLIEHTpALUs Co

IToBepxHOCTHAst EMKOCTh N

[TocTpouTh rpaduK 3aBUCUMOCTH KOHIIEHTPALUHU OT KOOPJMHATHI IS MOMEHTOB BpeMeHH ¢ = 200

C

HL=10c

=10%¢

Ne |E,oB | Dy, 107 cm’/c T, K Co, % N, MKM
1 [22 1 500 2 -

2 |16 1,2 650 - 3

3 1,5 6 650 - 2
4 |18 472 600 1,5 -

5 |21 1,8 450 1,8 -

6 |1,5 2,2 500 2,1 -

7 14 42 450 - 2
8 |14 2,5 500 2,5 -

9 [1,6 2,6 500 3,6 -
10 [ 1,5 4 600 45 -
11 [1,9 1,9 650 - 5,1




12 | 2,1 3,6 700 6,2 -
13 |22 5,3 700 2 -
14 |1 7,1 450 - 3
15 [ 1,1 6,2 500 2 -
16 |23 4,1 600 1,5 -
17 | 1,9 5,6 600 1,8 -
18 | 1,8 3,8 550 - 5,4
19 | 1,7 3,2 600 2 -
20 | 1,6 4,6 600 2,5 -
CopepxaHuie KypcoBOi paboThbI

Howmep Pa3nen xypcoBoro mpoekra

paznena

1 O3HaKOMJICHHE C 3aJJaHUEM KYpPCOBOM paOOTHI, METOTUKOM €€ BBHITTOJTHEHUS

2 Pacuer TeriooOMeHHOTO ammapaTa

3 Pacuet TemniepaTypHoro noss

4 Pacuer quddy3nonnoro mosst

5 OdopmiieHne pe3ybTaToB

6 3ammTa KypcoBOil pabOThI

Ha 3amuTe KypcoBoii paboThl 00yUaromemMycst 3a1al0TCsl TEOPETUYECKUE U PAKTUIECKHUE BOTIPOCHI
0 MPEACTAaBICHHON pacyeTHO-MOSICHUTEIbHON 3aMKcKe U rpaduyecKoMy MaTepuaty.

[IIkana oleHUBaHUS KYpCOBOM paOOTHI.

3a BBIMOJTHEHUE KYPCOBOM PaOOTHI BHICTABIISETCS:

— 5 («oTnM4yHOY») OaNsIoB, €CIM BCE 3aJaydl KypcOBOM paOOThI BBINOJHEHBI BEPHO, Ha BCE
BOIPOCHI JaHbI PaBUJIbHBIE OTBETHI, 0€3 HEJ0UETOB;

— 4 («xopomioy»), ecau JuOO B pacyeTe NPHUCYTCTBYIOT OIMMOKH B 3aKITIOYUTEIBHBIX
NEHCTBUAX, KOTOpbIE HE BIUSAIOT Ha MOCIEAYIONIME pacyeTbl; JIMOO HEBEPHO YKa3aHbI
pa3MEepHOCTH BEIHYMH; MO0 pa3MEpHOCTH BEIMYMH HE yKa3aHbl; Ha BCE BOMPOCHI JIaHBI
OTBETHI, TIPH ITOM CYMMapHO JIOMYIIEHO He 0ojiee ABYX OMHUOOK;

— 3 («yIOBIIETBOPUTENBHO»), €CIM B pacyeTbl MNPHUCYTCTBYIOT OIIMOKH, MCKaXKarolue
pe3yabTaT WU UCIPABICHUS TPYOBIX OIIMOOK BBIOJHEHBI HE C MEPBOW MOMBITKH; €CIIH HE
MEHEee 4YeM Ha IOJIOBUHY BOIPOCOB JaHBI MpaBUJIbHBIE OTBETHI, JIUOO MPU OTBETE YACTO
JOMYCKAINCh OIMIMOKH.
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