MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»
(cnerynta)

YTBEPXOAIO
Oupektop BWT3

JORYMENT ITOTITECA
WIEKTPOHHON MOIMHCERY
CHEJEHHH © CEFTH#HEATE 30

Copragmear:  Td 1ShERIERA) e b BT ol T W7 IBS TE MBI
Enaemn: hywswan asen Isanunponnr
Jelcremmeam: ¢ 11021120 pn 21,1 2.2022

Paboyasi nporpamma AUCUMUNUHBI

| 51.B.04

YuyeObHbIN nnaH:

Kadeapa:

[ 24 |

®roC3++b1303013T-1_21-14.plx

npOMbHUﬂeHHOﬁTeHﬂOSHepFeTMKM

| CyLIJVIJ'IbeIe TennoTexHosnorm4eckme yCtaHoBKAU

HanpaeneHue noaroToBKu:
(cneumanbHOCTb)

Mpocmnb NnoaroToBKM:
(cneunanmsaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6HOro npouecca

13.03.01 TennosHepreTrka n TeNIOTEXHNKA

OHepreTuka TennoTexXHonorvmn

bGakanaepuaTt

OYHad

KoHTakTHasa paboTta oby4yatoLmxcs )
Cemectp Cam. | KowTpore, ;EZQ;): n omt;pl\:gwoﬁ
(kypc ana 3A0) MpakT paboTta yac. ’ P y
Nekumm | "o |Na6. saHsTys 3ET aTrecrauuu
7 YT 34 17 17 40 36 4 Ok3ameH, Kypcosasi
PO 34 17 17 40 36 4 pabota
Y1 34 17 17 40 36 4
WNToro
Pra 34 17 17 40 36 4

CaHkT-lNeTepbypr




Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOgapToM Bbicllero obpasoBaHust no HanpaeneHuto noarotoBk 13.03.01 TennosHepretTvka U TennoTEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHusa n Hayku Poccuiickon degepauun ot 28.02.2018 r. Ne 143
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Ot BbINycKatoLleln kadeapsbi: CmopoaunH C.H.
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb AMCUMNNWUHLI: NMOArOTOBKA BbIMYCKHUKOB AN NMPOEKTMPOBAHUSI M 3KCMyaTauum pasHoobpasHbix
MPOMBILLIIEHHBIX CYLUWIBHBIX YCTaHOBOK, CMOCOOHBIX OCYLLECTBNSATE X HENPEPbIBHOE YCOBEPLUEHCTBOBAHME HA OCHOBE
COBPEMEHHON TeopMM 1 NPUHLUMUMOB aBTOMATUYECKOrO yYNpaBneHus

1.2 3apgayum AMCLUUNTIUNHDI:

OCBOEHME KOHCTPYKTUBHbIX OCODEHHOCTEN TEenrnoMacCOOOMEHHbIX (CYLIMNbHbIX) YCTAHOBOK, OBRajeHue
TEeopuen N COBPEMEHHBIMU UHXEHEPHBIMU METOAAMMN pacyeTa MpoLEeCcCOB CYLUKM U TEMNOMacCOOOMEHHbIX (CYLLUMIBbHBIX)
YCTaHOBOK NpY UX MPOEKTUPOBAHNM UNN MOAEPHM3ALMM

1.3 TpeboBaHus Kk NnpegBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpeaBapuTenbHas NOAroTOBKa NpeanonaraeT co3gaHue OCHOBbI AN (hOPMUPOBAHMSA KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

BbicokoTemnepaTypHble TEeNNOTEXHOMNOMMYEeCcKne NpoLecchl U yCTaHOBKU

TennomaccoobmeHHoe 06opyaoBaHUE TENNO3IHEPreTUYECKUX NPEANPUSTUIA
TennoTexHonornyeckne NpPoLLEeCcchl B LIENON03HO-6yMaXHOM Npou3BoACTBE

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUUMIINHDbI

MK-1.2: Cnoco6eH k pa3paboTke cxemM pa3MeLleHUsi TENJIOTeXHNYECKOro o6opyaoBaHus pasnuyHbIX
npou3BOACTB

3HaTb: CXeMbl pasMeLlleHVs] CYLIUMbHbIX YCTAaHOBOK, WX Ha3HauyeHWe; KOHCTPYKTUBHble OCOGEHHOCTU W
3KCrMyaTaluNOHHbIE XapaKTEPUCTUKK,
HU3NYECKYIO CYLLIHOCTb TEMMOBLIX 1 MACCOOOMEHHbIX MPOLLECCOB B TEMMOTEXHNYECKOM 000PY/1I0BAHUN.

YmeTb: HYnUTaTb Tennosble n npuHUMNmnanbHble CXeMbl; OCYyLUEeCTBNATb nposegeHue TEeXHNYeCKnx n
TEXHUKO-3KOHOMUYECKUX pacHeToB; aHalnn3npoBaTb Vchbopmau,mo O OOCTUXEHNAX OTEYECTBEHHON U 3apy6e>KH017| HayKun
N TEXHUKN, TEXHUYECKMNE OaHHble, NokKasaTtenn un pesynbTaTtbl pa6OTbI, obobwaTtb un cucrtemMaTnsnpoBaTb UX, NCNOJb3y4A
COBpeMeHHble TEXHUYEeCKne cpenctea n I/IHCbOpMaLI,VIOHHbIe TEXHOJ1I0Inn.

Bnapetb: npasunamu TEXHOMOrM4eCcKon NCLMNITNHBI npu aKkcnnyatauunm 006beKTOB ﬂpOd)eCCMOHaﬂbHOVI AEeATEeNbHOCTH.

MK-6.2: FOTOBHOCTb K BbINOJIHEHMIO PAabOT NO OpraHM3aLMOHHOMY M TEXHUYECKOMY 06ecrneyeHuUto NosIHOro
LMKIa MNu1 oTAenbHbIX CTaAUNM 3KCNJlyaTauum TensI0TeXHONIOrMYecKoro o6opyaoBaHus pasfnyHbIX
Npou3BOACTB

3HaTb: cxewmbl pasmelleHna  CylwuibHbIX  YCTaHOBOK, WX Ha3Ha4deHue; KOHCTPYKTUBHbIE 0ocobeHHOCTN 1
KcnyaTauMOHHbIe XapakKTepUucTuku,

cbmsmquKyro CYLWWHOCTb TennoBbiX " MacCOOBMEHHbIX npoueccoB B TenJ10TexXHN4eCKoM 060py,qOBava|; mMeToabl
KOHTPOIA TEXHUYECKOIro COCTOAHUA N PeXXnmoB pa6OTbI

CYLLUUJ1bHbIX YCTAHOBOK..

YMeTb: aHanuanpoBaTb MHOPMaLMIO O LOCTUXKEHUSIX OTEYECTBEHHOW U 3apyBOexHON Haykum U TEXHWKWU, TEXHWYECKUe
OaHHble, MokasaTtenu W pesynbTtaTbl paboTbl, 0600WaTb M CUCTEMATU3MPOBATbL WX, WCMOSMb3ysi COBPEMEHHbIE
TEXHWYECKNE CpencTBa W MH(OPMALMOHHbIE TEXHONOMW; aHanuaupoBaTb napameTpbl pPaboTbl TEXHOMOMMYECKMX
0OBEKTOB.

BnageTb: pacyeToB CyLMWIIbHBIX YCTAHOBOK C OMpEeAeneHWeM pacXofoB TennioThl, napa, noTepb TennoTbl B
OKpY>KaloLLyto cpefly ¥ onpegeneHemM rabapuToB yCTaHOBOK

MK-7.2: Cnocob6eH y4dyacTBoBaThb B npoBeAeHUU npeaBapuUTesibHOro TeXHUMKO-3KOHOMU4eckoro o6ocHoBaHuA
MPOEKTHbIX paSpaGOTOK TennoTeXHONOrM4Yeckux 06 LEKTOB U UX 3NIEMEHTOB Mo CTaHAAPTHbIM MeToOAUKaM

3HaTb: NepefoBO OTEYECTBEHHbIN M MUPOBOM OMbLIT B 06MAcTM WCMOMNb3OBaHMSA TEMMOBOW OHEPruM OCHOBHbIE
npuvHUMNbLI, obecneynBaloliMe SHeprocbepexeHne W SKomornveckyio 6GesonacHoCTb MPOM3BOACTBA;  BOMPOCHI
WHTeHcUUKaLmMm TennoMaccoobMeHa B NpoLeccax CyLUKY;

(hM3NYECKYIO CYLLIHOCTb TENMOBbIX U MacCOOBMEHHbIX MPOLIECCOB B TEMNOTEXHUYECKOM 060pYA0BaAHMM.

YMeTb: aHanuanpoBaTb UHOPMALIMIO O OOCTMXKEHUSAX OTEUYECTBEHHOW U 3apyDeHON Haykm U TEXHWUKU, TeXHUYecKue
JaHHble, MokasaTenu W pesynbTaTbl paboTbl, 0606WaTb W CUCTEMATM3NPOBATb WX, WUCMONb3ysi COBPEMEHHbIE
TexHn4yeckne cpenctea u I/IHCbOpMaLLI/IOHHbIe TEeXHOJI0rMn; aHanmM3npoBaTb MapaMeTpbl pa60TbI TEXHONOIM4YeCckux
0OBbEKTOB.

Bnagetb: meToaukoN npeaBapUTENbHbIX TEXHUKO-3KOHOMMUMYECKMX pacyeToB OOOCHOBaHWIA MPOEKTHbIX pa3paboTok
TENNIOTEXHONOMMYECKNX OOBEKTOB.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TeM 1 y4eBHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlek. Mp.
(yacel) | (vachb)

J1ab.
(vacebl)

CP
(4achbl)

MHHoOBaLUl.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. TepmognHamuyeckuii aHanms
NpOLIECCOB CYLLKM

Tema 1. Knaccudumkaums CywnnbHbIX
yCTaHOBOK. HasHayeHne u npumeHeHue
npoLeccoB CyLKkW. Pornb NpoueccoB CyLUKK
B Pa3fu4yHbIX OTPacnsax NPOMbILLIIEHHOCTH.
M3meHeHne dur3nYECKMX CBOWCTB
matepuanos B npouecce CYLLKMW.
Knaccndmkaums cymnnbHbIX YCTaHOBOK MO
cnocoby nogsoga TennoTtbl. OpraHusauns
npouecca CyLIKN pasfnyHblX MaTepurarnos v
BbIGOp TMna CYLUMIbHOW
yCTaHOBKN.dusnyeckune CBOMNCTBA
BMaXHOro Bo3gyxa. HacblWeHHbIn 1
neperpeTbiv nap. Cesa3sb Mexay
napameTpamMu BNaxHOro Bo3ayxa

nn

Tema 2. TepmognHamMuMyeckuii aHanua
NMpoLEecCoB CYLWKU B TEOPETUYECKUX
CyWwunbHbIX ycTaHoBkax. |-d pguarpamma
BMNaXXHOTO BO34yXa. MocTtpoeHune
npoueccoB Ha I-d puarpamme. Cxema
YCTAaHOBKM C  PA3OMKHYTBIM  LIMKIIOM.
OcobeHHocTH aTon CXeMbl npu
Heagnabatmyeckom npouecce. Cxema
YCT@HOBKM C  KOMOWHMPOBAHHBIM W
CTyneH4aTbiM HarpeeoM Bo3ayxa. Cxema ¢
peunpkynaunen BO34yxa. Tennoson
GanaHc kamepbl CMELLIEHUS.

nn

Tema 3. Tennoson 6anaHc TeopeTU4ECKOn
N 0ENCTBUTENBHOW CYLUWUMbHBIX YCTAHOBOK.
OnpepgeneHue yrrnoBoro koadduumneHTa
Ons peanbHoro npouecca. [loBbiweHne
3(PPEKTUBHOCTN MCMONb30BaHMSA TEMMOThI
B CYWWIbHbIX YCTAHOBKax 3a CYET
NPUMEHEHMS TENSOYNOBUTENEN.

nn

O,T,3

Paspgen 2. KuHeTuka CyWKM BRaXHbIX
Martepuanos

Tema 4. Knaccudpukauus dopm CBA3N
Bnarm ¢ Matepuanom. Knaccudumkaums
BMaXHblX MaTepuanoB. PasnuyHble BuAabl
cBsA3M Bnaru ¢ marepuanom. OnpeagenexHne
BNaXHOCTM TBEpAbIX Ten. M3oTepmbl
copbumm n gecopbuun. 'mrpockonmyeckoe
N PaBHOBECHOE COCTOSIHME KanummsipHO-
nopucTeix Ten. KanunnapHoe BcacbiBaHue.

nn

T,0,3




Tema 5. KpuBble KMHETMKM CYLUKM nNpwU
NOCTOSAHHbIX napameTpax NCTOYHMKA
TennoTel. OTAenbHble CcTagum npolecca:
nporpes, nepuvoa MNOCTOSHHOW  CKOpPOCTU
CYLLKW, Nepuoa nagaoLlert CKOPOCTU CYLLKWN.
AHanuTnyeckoe onncaHne npoLecca CyLKu,
TepmorpamMmmbl Matepuana.

JlabopaTopHasi pabota Nel. ViccnepoBaHue
KPMBOW HaCbILEHWS BOASHOro napa

Tema 6. TennomacconepeHoc "
TennomaccoobmMeH B Mpoueccax CyLUKM.
BHYTpeHHsis1 BNaronpoBO4HOCTL B MpoLieccax

CYLLIKW. Onpepenenue nonemn
BMarocogepxaHus u TemnepaTtypbl B CE4EHUM
mMartepuana. OuddepeHumansHoe
ypaBHeEHUue HecTaLMOoHapHow

BraronpoBoAaHocTn. Pusmyeckas CyLHOCTb
TennomaccoobmeHa B MpoLeccax CYLLKW.
MonekynspHbIi 1 MOMSPHbIA  NEpEHOC.
AHanornss  nmpoueccoB  TennoobmeHa wu
mMaccoobmeHa. KputepuarnbHble ypaBHEHHS.
JlabopatopHasa pabota Ne2 OnpepeneHuve
TennoTbl napoobpasoBaHus

nn

Pasgen 3. CywunbHble YCTaHOBKM
pas3nMYHoOro HasHayYeHus

nn

Tema 7. Cywka BRaxHbIX MaTepuanos
TOMOYHbIMM razamMu. TOMKW AN CYLUMIbHbIX
yCTaHOBOK. Vicnonb3oBaHvWe ObIMOBbIX ra3oB
B KayecTBe CylunbHOro areHta. Pacuér
napameTpoB [ObIMOBbIX ra3oB Ha BXO4e B
cywmnky. AHanu3 npouecca Cyllku B
yCTaHOBKe, UCMONb3YIOLLE CMECH BO3ayXa U
NpoAyKTOB cropaHus. CylunnbHasa ycTaHoBKa
C  peuupkynsuuehn  ObIMOBbIX  asos.
OCOBEHHOCTM  KOHCTPYKUMM  TOMOK AN
CYLUUIbHbIX YCTaHOBOK.

NlabopatopHaa pabota Ne3 WcnbiTaHue
LUUNMHAPOKOHNYECKOM CYLLUIIKA c
B3BELUEHHbIM CITOEM CbiNy4ero matepuana

Tema 8. KOHBEKTMBHbIE YCTAaHOBKU AMS CYLLKN
NEHTOYHbIX W  MWCTOBbIX  MaTepuanos.
TennoBon 6anaHC KaMepHOW CyLUUIbHOW
ycTaHoBku. MeToguka pacdérta yCTaHOBKU
AN CYWKM  JNIEHTOYHbIX  MaTepuanos.
KOHCTpyKUMA 1M pacy€T  KOHBEKTUBHOM
YCTaHOBKM c COMNJIOBLIM o6ayBoM.
CywunbHas yCTaHOBKa ans CYLLIKM
MEJIKOKYCKOBbIX MaTepuarnos.

JTabopatopHas paboTtaNe4 N3yyeHmne
rMAPOANHAMMWKN B3BELLEHHOTO Cos

mn

nn

T,0,PTP,3




Tema 9. [lHeBMatTMyeckMe CyLIUIIbHbIE
ycTaHoBKN. CKOPOCTb BUTAHUA U OOGBbEMHbBIN
KoadhdpuUMeHT TennoobmeHa. AspoguHamMmumka
3anbINéHHOro noToka. KoHcTpykuusa
adpOdOHTAHHON  CYLUUNBHOW  YCTaHOBKW.
Mopo3HOCTb M HacbiMHasi  NAOTHOCTb
maTtepuana. MeToguka pacyéta CyLMIbHbIX
YCTaHOBOK C KUMALLUM CITOEM

JlabopaTopHasi pabota Ne5 OnpepeneHue
CKOPOCTU BUTaHMA N KoadbdmumeHTa dopmsbl
vyactuy

Tema 10. bapabaHHble  cylwunbHbIE
YCTaHOBKMU. KoHcTpykums YCTaHOBOK.
TennomaccoobmeH BO BpaLLatoLLemcs
b6apabaHe. BcnomoratensHoe obopyaoBaHue:
UMKIOH, AblMococ. Bbibop TsarogyTbeBoro
obopyaoBaHus.

Tema 11. MHOrouunMHApPOBbIE KOHTaKTHO-
KOHBEKTMBHbIE CYyLUUNbHbIE YyCTaHoBKKU (BOM).
KoHCTpykunm 1 pexunmMbl paboTbl CyLUINIBLHON
yactn BQM. Cxembl cywmnnbHon Yyactu BOM.
TennomaccoobmeH Ha CYLUMIbHbIX
UMAMHApPax MpU  KOHTaKTHO-KOHBEKTUBHOM
cywke matepuanos. KnHeTtuka cywku bymaru
Ha UMnMHOPpe U Ha y4YacTke cBOBOAHOro xoaa.
MeTtognka pacdyéta TennoTel M napa,
3aTpayMBaeMbIx Ha CyLUKy Bymaru.

Tema 12. NapokoHgeHcaTHble cuctembl BAM.
Cxembl napokoHaeHcaTHon cuctembl BLM.
MogBog nmapa v oTBOA MNapOKOHAEHCaTHOM
cmecu oT CYLUUMBHbIX LMANHOPOB.
TepmonnaHku. KoHaeHcaTooTBOOUMKN.
MeTognka pacdéta [puameTpoB napo- MU
KOHAEHCaTONPOBOAOB, BOOOOTAENUTENS,
XOMOAMUNbHWKA, Apoccenupylowen Lwamnbol,
Bakyym-Hacoca. Ctabunusaumsa Tennosoro 1
rMapaBnnyeckoro  PexnumMoB  CYLUMITbHbIX
LMAMHOPOB.

Tema 13. PagnaunoHHO-KOHBEKTUBHbIE
CYLUMIbHbIE YCTaHOBKMW. Teopus
pagnaLnoHHONM CYLLKM BIIaXXHbIX MaTepranos.
KoadhdpuumneHTol 00ny4EHHOCTM M B3aUMHbIE
nsnydarowme noBepxHocTn. KoHCTpykuum wu

MeToamKa pacyéta paguaLmoHHo-
KOHBEKTMBHBIX CYLUWUMbHbIX YCTaHOBOK Ans
CYLLIKM NEHTOUHbIX " OUCNEPCHbIX
maTtepuanos.

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH, Kypcosas paboTa)

2 1 4 2 nn
2 1 2 nn
2 1 2 nn
4 1 2
2 1 2 nn
34 17 17 40
2,5 33,5




Bcero koHTakTHasA pa6bota u CP no

70,5 73,5
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3apa4u KypcoBou paboTbl (npoekTa): HayunTtbes:

- COCTaBNATb MaTepuarnbHbI U TENNOBOW 6anaHchl CyLLUUIBHON YCTaHOBKY;

- onpefensATb NnapaMeTpbl CYLUMITBHOTO areHTa;

- BbINOJHATb KOHCTPYKTUBHbIWA pacyeT TPyObI-CyLUUIIKY;

- BbIOupaTtb HeobxoamMmoe BcnomoraTternbHoe o6opynoBaHuE;

3apauu:

OBrafeTb HaBblkamy pacyeTa CyLUMIbHbIX YCTAaHOBOK Pa3fUYHOro HasHauYeHus

4.2 TemaTuka KypcoBou paboTbl (NnpoekTa): PacyeT nHeBMaTU4ECKOW CyLUMIBbHOW YCTaHOBKM (MO
WHOVBUAYanbHOMY 3a[aHui0)

4.3 Tpe6oBaHUs K BbINOSIHEHUIO U NPeACcTaBNEHUI0 pe3yNbTaTOB KYpCcOBOW paboThl (MpoekTa):

PaboTta BbINOMHAETCA WMHAMBUAYaNbHO C WUCMOMb30BaHMEM METOAMYECKMX YKa3aHUh Mo  KypCOBOMY
npoekTnpoBaHuto JlakomknH B.FHO., CmopoguH C.H.Pac4yeT nnpoektupoBaHne nNHEBMATUYECKOWN CYLUMIIBHOW YCTaHOBKM:
y4yebHO-MeToamMyeckoe nocobue pana BbiNONHeHUs KypcoBoro npoekta/ CIIOITYPI. - CI6., 2013, ocHoBHOW W
OO0NOMHMUTENBHON y4ebHOoM NuTepaTypbl.

PacuéTHo-nosicHUTENbHas 3anucka coaepXuT creayroLmne pasgens:

- Ha3Ha4YeHne 1N KOHCTPYKLUNSI YCTAHOBKM;

- TENNOMAacCOOOMEHHbIE PacYHéThI;

- adpoaAMHaMnYECKNe pacyeThbl;

- pacyéTt n BbIbOp BcrnomoraTensHoro o6opyaoBaHus;

B npouecce BbIMONMHEHUS KypCOBOrO MNPOEKTa CTYAEHTbl 3aKPEnmnsiioT 3HaHWUA U NPUOBPeTaloT HaBbIKM
CaMOCTOATENBHON NHXeHepHoWn paboTbl. O6bEéM 3agaHui (25-30 cTpaHuy TekcTa); rpadmyeckast 4actb (06bEM 1 nmcT
dopmaTa A1) cooepXnT cxembl, YepTexun obLLero Buaa yCTaHOBKM, Hanbonee BaxHble y3nbl U geTanu.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4yeHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHNs pe3ynbTaToB 0byYeHus
KoMMneTeHuumn cpeacTea

MmeTb npeacTaBneHne o cxemax pasmMelleHus CyLWUIbHbIX YCTaHOBOK,
MX Has3Ha4YeHUWN; KOHCTPYKTUBHBLIX OCOBEHHOCTAX M 3KCMyaTauMOHHbIX
XapakTepucTukax,

PU3NYECKON CYLLHOCTM TEMSIOBbIX U MACCOOOMEHHbIX MPOLECCOB B
TEeNnoTeXHNYECKoM 060opyaoBaHNN.

CnocobeH untaTtb TENNOBbIE M MPUHLMNMANbHBIE CXEMbI; OCYLLECTBNATL |Bonpockl YCTHOrO
npoBeOeHNe TEXHUYECKMX W  TEXHUKO-3KOHOMMYECKMX pacyeToB;|cobecenoBaHust
aHanuanpoBaTb WHGOPMAUUIO O [OOCTUXKEHUAX OTeyecTBEeHHOM u|TecToBble 3a4aHUA
3apybexHOM Haykum M TEXHUKW, TeXHUYeckue AaHHble, nokasatenu u|Kypcosas pabota
pe3ynbTatbl paboTbl, 0606WaTb 1 cucTteMaTn3npoBaTb MX, UCNOMb3ys
COBPEMEHHbIE  TEXHWYECKMEe CpeacTtBa UM UMHMOPMALMOHHbIE
TEXHOSOrnMU.

[JeMOHCTpUpyeT  HaBblKM  TEXHOMOMMYECKONW  OUCLMMNAWHBI  NpwU
aKcnnyarauum 06BbEKTOB NPOECCMOHaNbLHON AeATENbHOCTY.

MK-1.2

NmeeT npeactaBneHne 0 cxemax pa3MeLLeHnst CyLLUIbHbIX YCTaHOBOK,
MX Ha3Ha4YeHUU; KOHCTPYKTUBHbIX OCODOEHHOCTAX U aKcnnyaTauMOHHbIX
XapakTepucTukax,

(PU3NYECKOM CYLLHOCTU TEMmoBbIX U MacCOOOMEHHbLIX MPOLECCOB B
TennoTexHnyeckoM obopyaoBaHUM; MeToAax KOHTPOMS TEXHUYECKOro
COCTOSAHUA N PEXXNMOB pa60TbI

CYLLUMINbHbIX YCTAaHOBOK.. Bonpocsbl YCTHOrO
CnocobeH aHanManpoBaTb MHdOpMaLnIo o] [ocTukeHnsix|cobecenoBaHus
OTeYeCTBEHHOW U 3apyBeExXHON Haykn U TEXHWKU, TEXHUYECKUE AaHHble,|TecToBble 3aaaHust
nokasaTtenu u pesynbTatbl paboTbl, 0606wWaTb u cuctemaTmanposats|KypcoBas paboTa

UX,  UCMONb3ys  COBPEMEHHbIE  TEXHWYEecKMe  cpefactBa WU
VMH(OPMALMOHHBbIE TEXHOMOMMW; aHanu3npoBaTb NapameTpbl paboThb
TEXHOMOrMYECKMX OOBEKTOB.

,D,eMOHCTpVIpyeT HaBbIKU pacyeToB CYLWNIbHbIX YCTaHOBOK C
onpefeneHMeM pacxofoB TennoTbl, napa, MNoTepb TeNnnoTel B
OKpY>KaloLLyto cpefy v onpegeneHnemM rabapuToB yCTaHOBOK

MK-6.2




MK-7.2

MmeeT npeacraBneHne o nepegoBoM 0TE€YECTBEHHOM Y MUPOBOM OMbITe
B 00nacTu MCNonb3oBaHWs TEMMOBOW 3HEPrMu, OCHOBHLIX MPUHUMMAX,
obecneynBatoLmx aHeprocbepexeHne n skorornveckyto 6e3onacHocTb
npou3BoACTBa; BOMpPOCax WHTEHcUdUKauum TenmomaccoobmeHa B
npoLieccax CyLLUKu;

(PU3NYECKOM CYLLHOCTU TEennoBbIX M MAacCOOOMEHHbIX MPOLECCOB B
TennoTexHn4eckom obopynoBaHnu.

CnocobeH aHanManpoBaTb MHGOPMaLMIO o} OOCTIKEHNAX
OTEYECTBEHHOWN U 3apyOexHOW HayKM U TEXHUKM, TEXHUYECKNE OaHHbIE,
nokasaTenu u pesynbTaTtbl paboTbl, 0606LWaTh 1 CMCTEMATU3NPOBATL UX,
ncnomnb3ya coBpemMeHHble TEXHUYeCKue cpenctea U I/IHdDOpMaLLVIOHHbIe
TEXHOMOrMKN; aHanM3npoBaTb NapamMeTpbl PaboTbl TEXHOMOMMYECKUX
0OBHEKTOB.

[leMOHCTpMpYeT HaBblkM NpeaBapUTESIbHbIX TEXHUKO-3KOHOMMUYECKNX
pac4yeToB 060CHOBaHMWIA NPOEKTHLIX pa3paboToK TEMOTEXHONOMMYECKNX

0ObEKTOB.

5.1.2 Cuctema un KpMTEepUM oLleHMBaHUA

KpuTtepum oueHmBaHmsa ccpbopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHmnBaHuA
YcTHOoe cobecenoBaHue

MucbMeHHas paboTa

MonHbIN, ncyepnbIBaOLLNA OoTBeT,
OEMOHCTPUpPYOLWMIA rnybokoe NoHUMaHue
npegmerta. YMeHue NPUMEHSITb
TEeopeTUYeckne 3HaHus AN pelleHust
npakTu4Yecknx 3agay

5 (oTnmn4HO)

KayecTBO  MCMOMHEHUs BCEX  3NEeMEeHTOB
3adaHns NOSHOCTbI) COOTBETCTBYIOLLEE BCEM
npeabaenseMbiM TpeboBaHUAM.

Kputuyeckoe 1 pasHOCTOPOHHEE pacCMOTpEHME
BOMPOCOB, CBUAETENbLCTBYOLLEE o
3HaAYMTENBHOM CcamocTodATenbHOM paboTte C
MCTOYHUKaAMU

OTBeT CTaHOapTHBIN, B Lenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
obsa3aTenbHbIX MCTOYHMKAX WHopMaLuu.
MpucyTcTBylOT Hebonbwne npobensl B
3HAHUSAX UMW HECYLLLECTBEHHbIE OLLMOKN.

4 (xopoLuo)

Pabota BbinonMHeHa B COOTBETCTBUM C
3agaHvem. UmetoTca OTAenbHbIe
HeCyLLeCTBEHHbIE OLIMOKN UNKN OTCTYNNEeHus oT
npasun opopmrieHns paboTsbl.

OTtBeT  HenomHbii. [lpy  MOHWMaHUM
CYLLHOCTH npegmeTta B uenom
NPUCYTCTBYIOT CYLLECTBEHHbIE OLLINOKN Nnn

3apgaHne  BbINOMTHEHO
MHOrOYMCNEHHbIMU

MOMHOCTBbIO, HO C
CYLLLECTBEHHbIMU

3 (yAOBNeTBOPUTENLHO) owmnbkamu. [lpy 3TOM HapyweHbl npaBuna
npo6enbl B 3HaHWAX Cpa3y MO HECKOSbKUM
odopMrneHUs WMAM  CPOKU  NpeacTaBneHus
TemMaM, HesHaHue (myTaHuua) BaXHbIX a60Th!
TEPMUNHOB. P ’
HecnocobHocTb oTBeTUTL Ha Bonpoc 6e3
nomoLum 3K3ameHaTopa. HesHaHue
_ OTcyTcTBME ofHoro unm HECKOJbKNX
3HAQYNTENbHOW  YacTM  NPUHUMUMAMANBEHO
obsA3aTenbHbIX 3nemMeHToB 3ajaHus, nubo
BaXXHbIX 3N1EMEHTOB ONCUMNINNHBI.

MHorouncneHHble rpybble ownbku.
MonbiTka CNMCbIBaHWsi, WCMONb30BaHUSA
HepaspeLLeHHbIX TEXHUYECKUX YCTPOUCTB
UNM Nornb30BaHWA MOACKA3KOW [pyroro
YyenoBeka (BHE 3aBUCUMOCTH oT
YCNELUHOCTN TAaKOW MOMbITKM).

2 (HeyaoBMETBOPUTENBLHO)

MHOrOYMCNEHHbIE TpyOble owmnbkM B paborte,
nmnbo rpyboe HapyLieHne npasui 0PopMIIEHNS
UK CPOKOB NpeacTaBneHns paboThbl.
MpepctaBnenne Yyxon paboTsl, nnarnat, nMbo
oTKa3 OT NpeAcTaBneHus paboTol.

5.2 TunoBble KOHTPOJIbHbIE 3aJaHUS NN UHbIe MaTepuarbl, He06XoAUMbIe ANA OLEeHKU 3HaHWUNA, YMEHUH,

HaBbIKOB U (UNK) ONbITa AeATENIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 7

1 JleHTOoYHble YCTaHOBKM NS CYLLUKM KYCKOBbIX U 3€PHUCTLIX MaTepuanoB. Pacxoa TennoTel Ha ucnapeHue Bnaru.
Pac4yeT onuvHbl cnos matepuana.

> TennoBon 6anaHCc TEOPETNYECKON CYLLNIBHOW YCTAHOBKM. MpuxoaHble 1 pacxodHble CTaTbl TEOPETUYECKON
YyCTaHOBKMW.

3 lMHeBMaTMYeCKMe CylLunbHble YCTaHOBKM. CKOPOCTb BUTaHWSA. YpaBHeHue Tennosoro 6anaHca.

4 TennomaccoobMeH npu cyLlke BRaXHbIX MaTepuanos. YpaBHeHus HbloToHa-PruxmaHa n JansToHa.
KpuTepuanbHble 3aBUCUMOCTY A1 OnpeaeneHnst KoagrLMEHTOB TEMMO- U MAacCOOOMeEHa Npu CyLLKE.

5 BblpaxeHune BnaxxHOCTM TBepAblX MatepuanoB. CBA3b Mexay OTHOCUTENbHOW BIIaXKHOCTbIO,
BnarocogepxaHvem, abConoTHON BNaXHOCTbIO U CYXOCThIO.




MoBbiweHne SC*JCbeKTVIBHOCTVI ncnosfib3oBaHUA TensioThbl B CyLLUUITbHbIX YCTAaHOBKaX. l/I306pa>KeHV|e npoLeccoB Ha

6 I-d gnarpamme. KM cylinnbHbIX yCTaHOBOK.

7 BapabaHHble cyLmnmbHble YCTaHOBKW. YAENbHbIA pacxod TENMOTbl Ha CYLUKY Ba)XHOro Matepuana. YpaBHeHue
Tennosoro 6anaHca.

8 ConcTtBa TONOYHbIX ra3oB Kak cylmnneHoro areHta. Coctas ras3oB. BnarocogepxaHue rasos.

9 BapabaHHble cylumnnbHble YyCTaHOBKK. YpaBHeHMe TennoobmeHa. Onpegenenne gnameTtpa u onuHel 6apabana.

10 CxeMmbl 1 pacyeT CyLUMIbHbBIX YCTAHOBOK, MCMOSb3YHOLWNX NPOAYKTbI CrOpaHus. YpaB:HeHme Tennosoro 6anaHca.
KoadhdpmumeHT nsbbitka Bo3gyxa. [poueccsl nsMeHeHUs COCTOSIHMS ra30BO3AYyLLHON cMecu Ha |-d gnarpamme.

11 MHoroumnmHgpoBbie KOHTaKTHO-KOHBEKTUBHbIE CYLINIIbHbIE YCTAHOBKM. TennoobMeH Ha CyLUUNbHbIX
uunuHgpax. AKTMBHbINA TENSIOBOW MOTOK.

12 CxeMmbl CyLWMIbHbIX YCTaHOBOK, NCMOMb3YIOLIMX MPOAYKTLI CrOPaHNs. Pacxopa TonoyHbix rasos. Pacxog TennoTsl
Ha ncnapeHue Bnaru. YacoBow pacxo TONMMBa Ha CYLUKY.

13 TennomacconepeHoC Npu KOHTAKTHOW CyLUKke BymMa)KHOro nosioTHa. NNoTHOCTE MaccoBOro M TEMSIOBOIO MOTOKOB
npv HU3KOTEMMNEPATYPHOM U BbICOKOTEMNEPATYPHOM PEXMMAX CYLLKU.

14 Knaccudukaums dopm cBs3mn Bnarm ¢ matepuanom. Beicota nogHATHS XXNMOKOCTU B Kanunnsipax.

15 KnHeTrKa KOHTaKTHO-KOHBEKTUBHOW CYLLUKM BGyMaru Ha MHOroUMAMHAPOBBIX yCcTaHoBKax. PacyeT Temnepatypbl
OyMa)kHOro NonoTHa Ha CYLUUNbHbLIX LMNMHAPaX U ydacTkax cBo6ogHOro xoaa.

16 M3oTepmbl copbummn n gecopbummn. dusmnyeckast ocHosa. OnpegeneHne opM CBA3N C MaTepmanom no
nsotepmam copbumn n gecopbumm.

17 BblpaxeHune BNaxHOCTH TBEpAbIX MaTepuaros. CBs3b Mexay OTHOCUTENbHOM BNTaXHOCTbIO,
BnarocogepxaHmem, abConTHOWM BMaXXHOCTbIO M CyXOCTbto. PacyeT pacxofa ucnapveLUencst Bnaru.
TennomacconepeHoC BO BMaxHbIX MaTepunanax. ['pagmeHTbl BnarocogepXaHus, TemnepaTypbl U AaBlEeHUS.

18 HanpaBneHus nepemeLLeHns TennoThl U BNaru B matepuane. PacnpegeneHus Bnaru u TemnepaTtypbl B CE4EHUN
MaTepvana.

19 PacueTt pacxoga TENmoTkl M Napa ANs MHOrOUMIMHAPOBLIX CYLIMIBHBIX YCTAHOBOK B NEPUOA NPorpesa, B
nepuogbl NOCTOAHHOWM M YMEHbLUAIOLLENCA CKOPOCTM CYLLKU.

TennomacconepeHoc BO BnaxHbIx MaTtepuanax. NMomelleHne Bnaru npy HU3KoTemnepaTypHOM 1

20 BbICOKOTEMMNEPATYPHOM pexmnmax cywkn. MonekynspHbii 1 MOMSIPHbIA TENMOBaronepeHoc. YpaBHeHnst
HecTauMoHapHOW TENNONPOBOAHOCTU 1 BNaronpoBOAHOCTW.

21 Cxembl napocHabxeHuns CylmnbHOM YyacTn GymarogenatensHbix MawuvH. MapannensHasa cxema. Cxema
napocHabxeHusi ¢ nocnegoBaTernbHbIM NepenyckoM napa no rpynnam. PacyeT pacxoga BTOPUYHOro napa.

22 Cnocobbl yaaneHus koHaeHcaTa U3 CYLMIbHbIX LWIMHAPOB: KOBLLUOM, HEMOABMXKHBLIM U BpalLaloLwmMmcst
cndoHamu.

23 TennomaccoobMeH Npu cyLke BNaXHbIX MaTepunanos. lNoTeHuuanbl nepeHoca TeNNoThl U BNarn. YpaBHEHUS
TENII0OBOro 1 MacCoOBOro MOTOKOB.

TennomaccoobMeH npu cyLke BriaxHbIX MaTepuanos. OnpegeneHne KoacdrLUMeHTOB TennooTaaqm u

24 MaccooTaaun. Kputepun n kputepmanbHble YpaBHEHUS A58 onpeaeneHuns kosduumeHToB TENooTAaum u
MaccooTAauu.

o5 KnHeTurKa npoLeccoB CyLLKM BNaXHbIX MaTepuanos. lNepuogpbl CyLLKn. XapakTepHble NPU3HaK1 NEPUOLOB CYLLIKWN.
CKOpPOCTb CYLLUKM BNaXXHbIX MaTepuarnos.

26 PaqmauMPHHO-KOHBeKTVIBHbIe CYWWIbHBIE yYCTaHOBKM. Teopusi pagmaunoHHON CYLIKM BIaXHbIX MaTepuaros.
Tennoson nNoTok. NornolieHre TensioBon 3Heprnm. PacyeTt konmyecTea ncnapyBLLENCS Bnaru.

Mpouecchl 3MEHEHMS COCTOSIHWUSI BO34yXa B CYLUMIbHbBIX YCTAaHOBKAX: HarpeB 1 oxnaxgeHve Bo3ayxa,

27 aguabaTuyeckoe ncnapeHve Braru, 0GHOBPEMEHHOE OXJlaXAEeHUE 1 OCYLUEeHNE BO3ayXa, OOHOBPEMEHHOE
HarpeBaHue 1 yBraXXHeHne Bo3ayxa. YrnoBon KO3ahrUMeHT ansa aTux npoLeccos.

o8 KuHeTuka NPOLIECCOB CYLIKN BNaXHbIX MaTepuanos. PacyeTt gnutenbHOCTV NepnogoB nporpesa, nepuoaa
NOCTOSIHHOWM M YMEHbLUAILLIENCA CKOPOCTU CYLLKM.

29 Mpouecc cmelleHns MOTOKOB BO34yXa C pasnunyHbiMy napameTpamn. KpaTHOCTb CMeLLIEHUS MOTOKOB BO34yXa.
YpaBHeHMe TennoBoro 6anaHca kKamepbl CMELLEHUS.

30 Knaccudukaums cylumnbHbIX yCTaHOBOK. BI/I,CI,bIVTeI'IJ'IOO6MeHa B CYLUMIbHbIX ycTaHoBKax. OCHOBHbIE pacyeTHbIe
ypaBHeHMs TennoobmeHa. PacyeT ncnapusLuencs Bnaru.

31 Cxema TeopeTU4eCcKon CyLUMNbHON YCTAaHOBKU C Pa3OMKHYTbIM Lnknom. M3obpaxeHne npoueccos Ha I-d
avnarpamme. Pacxogbl Bo3gyxa v TennoTbl Ans UcnapeHus Bnaru.

32 KamepHble cylumnbHble ycTaHoBKK. Cxema. YpaBHeHWe TennoBoro 6anaHca. YaenbHbln pacxod TennoThl Ha
CYLLUKY BNaXKHbIX MaTtepuanoB B KAMEPHbIX YCTaHOBKaX.

33 Cxema CcyLumnbHON YCTaHOBKM C KOMOUHMPOBaHHLIM HarpeBoM Bo3ayxa. lNMpouecc Ha |-d gnarpamme. Pacxogpl
BO34yXa W TENSOTbl HA UCMApeHWe Braru.

34 KOHBEKTVBHbIE YCTAHOBKU HEMPEPLIBHOIO AENCTBUSA. YpaBHEHME TennoBoro 6anaHca. Pacyet rabapuToBs
YCTaHOBKM.

35 CxeMa CylumMnbHOM YCTaHOBKM CO CTyMeHYaThbiM HarpeBoMm Bo3ayxa. Pacxod Bo3gyxa u Tennotbl. M3obpaxkeHue

npouecca Ha I-d gunarpamMmme. CpaBHeHme LUMKIOB NO pacxogam TenoTbl N BO34yXa.




36 KoHBeKTVBHbIE YCTaHOBKU C COMMOBbIM 064yBOM. Cxema ycTaHoBku. AapoauHamuka cTpyn. CKopocTb
ncTeyeHus cTpyun. Pacyet koadduumeHTa TeNNooTAaYM 1 TENSIOBOrO NOTOKA NPU CONMOBOM 06ayBe.

37 CxeMa CyLIMMbHOM YCTaHOBKM C peumpKynaumneit Bosgyxa. MisobpaxkeHune npoueccos Ha I-d guarpamme. Pacxog
Bo3gyxa. KpaTHOCTb peuupkynauum.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

Mpw BLINOSIHEHUM KAKOTO pacyeTa onpeaensTcs pasmepbl CYLUMITBHOW YCTaHOBKN?
1) KoHCTpyKTMBHOrO pacyeTta

2) MNoBepoyHoOro pacyeTta

3) AspoanHammnyeckoro pacyeTta

BnaxHbin maTepman B konnvectee G1 = 0,3 m3/c ¢ HauyanbHbIM Briarocogepxannem UH = 45% nopaétcsa B
CyLUMITbHYI0 YCTaHOBKYy. KoHeyHoe BrarocogepxaHue BbicylwleHHoro matepuana Uk = 5%. Onpegenvnte KOnMyecTBO
ucnapsiemon snarn W

1)12r/c

2)6,5r/c

3)10r/c

YTto Takoe rurpockonuyeckas snara?

1) Bnara, koTopyto matepuan cnocobeH nornoTuTb U3 Bo3ayxa

2) Bnara, Haxogawascs BHyTpW KIEeTKM Uy NPOHKKLLIANA B Hee nog AeNCcTBMEM O4HOCTOPOHHEN aAnddysnm
3) Bnara, koTopyto matepuan cnocobeH nornoTuTb Npy HenocpeaCcTBEHHOM COMPUKOCHOBEHUN C BOAOM

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)
He npegycmoTtpeHo

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNK1) NPaKTMYeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NOpAAOK NMMKBUAALUUN aKafieMUYeCcKon
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTtuMBHbIM aktom CI6MYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOIS YyCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4daroLwmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucUMninHe

YcTHas X MucemeHHas  |X WHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNInHe

TecToBble 3a4aHVA BbIMOSHAOTCA Ha KOMMbOTEPAX, BpeMs TecTupoBaHus - 30 MUHYT. Ha NoaroTosky yCTHOroO
oTBeTa otBOAMTCA 20 MUHYT

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO Moa uspaHua | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

B.FO. JlakomkuH, C.H.|TennomaccoobmeHHoe M-80 06pasoBaHus! ¢ http://www.nizrp.naro
CmopoauH, E.H.[o6opynoBaHue npeanpusatum Haykn PO, BLUTO d.ru/metod/kpte//16.p
MpomoBa (CywwunbHble YCTaHOBKM) CI'IGFYFIT,D: _ Cr6.: 2016 df

[TekcT]: yuebHOe nocobue BLUITO CM6MYMTL
AreeB, M. A., MpakuH,| TennomaccooOMeHHble http://www.iprbooksh
A. H. npoveccol M YyCTaHOBKM Capatos: Aii n 3p 2018 op.ru/70284.html

NPOMBbILLNIEHHON Mepguna

TEeNnoTEXHUKN
6.1.2 lononHuTenbHas y4yebHas nutepatypa
ManssetguHos, H. P.,|Ocumnnupytowas CyLuKa- KasaHb: KazaHckuin http://www.iprbooksh
Pasymos, E. O, |nponutka KpyrnHOMepHOW HaLMOHamNbHbIN op.ru/63760.html
Cadomh, P. P. OPEBECUHbI B XNOKOCTAX nccrneanoBaTernbCKui 2011

TEXHONOMM4YeCK1N
yHUBEpCcUTeT




CabuTtoBa, P. P.,|Cywka, obxwr, nnasneHve B KasaHb: KasaHckun http://www.iprbooksh
Ucaesa, J1. b. TEexHorormu Tyronnaskux HauMOHarbHbIN op.ru/62293.html

HeMeTanIMyecknx " ncernegoBaTenbCKkum 2015

CUNNKaTHbLIX MaTepuanos TEXHONOrM4YeCcKni

yHMBEpCUTET

B.IO. JlakomkuH, C.H.[PacueT u npoekTupoBaHune http://www.nizrp.naro
CmopoauH NHEBMaTUYECKOWN CYLLNITbHOM d.ru/rasch2013.pdf

ycTaHOBKM [TekcT]: y4yebHo-| M-BO oOpasoBaHus u

mMeTogudeckoe nocobwe ans| Haykm PO, CM6IrTYPI. — 2013

BbINONHEHWS KypCOBOro Cre.: Criertypen

npoekTta

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALUMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas oubnuoTeka BLUTS CIMb MNYMNT[ [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru
Baza NOCToe [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN Ans ocyLlecTBEeHMA obpa3oBaTesNibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnposaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

MynbTmeamniniHoe obopygoBaHue, KOMNblOTEpPHAs TEXHMKA C BO3MOXHOCTbIO MOOKMYEHUS K
KomnbioTepHbllt knacc [cetn  «MHTepHeT» un  obecneyeHnem [ocTyna B ANEKTPOHHYIO  MHAOPMALMOHHO-
obpasoBaTenbHyto cpegy

JlabopaTopHble YCTaAHOBKM [ANis WCCNEeAoBaHMS TMOPOAVHAMWKU U TenriomaccoobmeHa B
A-206a rasogmncnepcHbIX NOTOKaxX U NpuY CyLLKe BOMIOKHUCTbIX MaTtepuanos




