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1 ITactyxoBa JInnus KaHAUIaT 3aBenyoUui TUAPABIUKA
I'epmanoBHa TEXHUYECKUX kadenpoii
HayK, 0e3
Y4EHOI'O 3BaHUS
2 [[TapunoB Pamuib 0e3 yueHou Crapmmmit ATOMHBIE CTAHIUU U
HypuxanoBuu cTerneHu, 6e3 npernojaBaTelb BO300HOBJISIEMbIE
Y4YE€HOI'O 3BaHUS HMCTOYHHUKHU YHEPTUH
CoraacoBaHo:

praBﬂeHI/Ie O6paSOBaTeJ'IBHLIX Iporpamm

P.X. Tokapesa




1. OBIIAA XAPAKTEPUCTHUKA MOIYJIA Tennogu3nka yCcTAHOBOK HETPAAMIMOHHON 1
BO300HOBJISIEMOI JHEPTreTUKH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

B Moayns Bxoast muctumiiuHbel «l'mapoaspomexanuka» U «OCHOBBI TEIUIOTEXHUKW». W3ydaroTcs
OCHOBHBIC TIOHATUA TEPMOAMHAMUKH, THAPOAIPOMCXAHUKH. PaCCManI/IBaI-OTCH OCHOBHBIE CIIOCOOBI
nepeHoOCa TCIIJIOTHI )51 MacCChbI B COBPEMEHHBIX TCIIJIOOHEPICTUUCCKUX YCTaHOBKax, aHaJIn3
TETUTOTIPOBOIHOCTH TBEPIBIX TEJI B CTAllMOHAPHBIX W HECTAIIMOHAPHBIX YCIOBUSX, KOHBEKTHBHBIN
TEIJI000MeH B OJHO(DA3HBIX MOTOKAaX M TEIJI0OOMEH TpH (a30BBIX MPEBPAIIEHUAX, TEIUIO0OMEH
u3nydeHueM. JlaloTCsi OCHOBHBIC IIOJIOKEHHS TEIUIOBOTO pacueTa TeIUIOOOMEHHBIX —ammapaToB.
@dopMHUPYIOTCSl 3HAHUS M TIOHUMAaHHE 3aKOHOB PaBHOBECHUS JKUIKOCTH W ra3a, 3aKOHOB JBIDKCHHS U
COXpaHECHHSI PHEPTUU M MAacChl TIOTOKOB KHJKOCTH U ra3a, OBJIAJCHHE HAaBBIKAMU PACYETOB MapaMeTPOB
neGopMHUpyeMOl W JIBHKYIICHCS CIUIOIIHOW CpPEe/bl, OBJAJICHHE METOJaMH W HaBBIKAMU HW3MEPEHUS
napaMeTpoB JBIDKYIIUXCS CIUIONIHBIX CpEJ, 3HAHUS M TIOHUMaHUS METOJIOB MaTeMaTHYECKOrO0 |
(Gu3MUecKoro  MOJENUPOBAHMS  3aJad  THUAPOAIPOMEXAHUKH, HABBIKOB  PEIIEHUS  CIIOKHBIX
TpyOOIPOBOJHBIX CHCTEM, HABBIKOB pacueTa mapaMeTpoB CTPYHHBIX TCUCHUH.

1.2. CTpykTypa U 00beM MOAYJIfl

Tabmnuua 1
O0beM AUCUUIINH MOAYJIS
N‘.’ U BCEro MO)IyJISI B 3a4YE€THLIX
Hepellem, AUCHUIIJINH MO}IyJIﬂ B MMOCJIEA0OBATECJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 I'mppoaspomexanuka 4
2 OCHOBBHI TEIUIOTEXHUKHU 3
NTOI'O no moaymto: 7

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOY Il B 00pa30BaTe/IbHOM IporpaMme

IIpepekBH3UTBLI MOAYJIs He npengycmorpensl
IMocTpeKBU3UTHI M KOPEKBU3HUTHI 1. CkBo3HbIC HH)OPMAITMOHHBIE TEXHOJIOTHH
MOAYJIA 2. dwusudueckue IIPOLIECCHI B TEXHOJIOTUH

BO300HOBJISIEMOM 3HEPTreTUKH
3. OcHOBBI BO30OHOBIIIEMOI SHEPIeTUKU

1.4. PacripenejieHe KOMIETEHIMI 10 AWCHMINIMHAM MOAYJs, INIAHMPYyeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 0 MOAYJIIO

Tabnura 2



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIAA
1 2 3
I'unpoaspomexan | [IK-13 - Cnocoben 3-36 - OnucbIBaTh OCHOBHBIE TPUHIIMIIBI
uKa BBITIOJTHATH MPOEKTHBIE paboThl MPHUOOPOB U METOIBI UBMEPEHUS
paboThI [0 CO3TAHUIO JABJICHUs, CKOPOCTH U pacxoja B NOTOKax
SHEPIreTHYECKUX KUIKOCTH
CTaHOBOK
Y S V-30 - Beibupats nmpuOops! A1 U3MEPEHUS
3JEKTPOCTAHLIMN U
IIapaMeTpPOB IMOTOKOB KUIKOCTH
KOMIUIEKCOB Ha 0a3e
BO300HOBIISIEMBIX I1-26 - iMeTh npaKkTU4ECKUI OIBIT
MCTOYHUKOB DHCPTHH B MIPOBEICHUS SKCIIEPUMEHTAIbHbIX
COOTBETCTBUH C UCCIIeIOBaHMI 10 3apaHee ONpPeIeIEHHOMY
TCXHUYCCKUMH 3aJaHUAMH | aIirOPUTMY B KOJUJICKTHUBE CIICHIMAIMCTOB
OcHOBBI ITK-13 - Cnocoben 3-4 - XapakTepu30BaTh OCHOBHBIE CTIOCOOBI
TEIUIOTEXHUKHU BBITIOJIHATH IPOEKTHBIE IIEpEHOCA TEIJIOTHI U MAacChl B COBPEMEHHBIX

paboTHI 1T CO3TAHUTIO
HEPreTHYECKHUX
YCTaHOBOK,
3JIEKTPOCTAHIUHN U
KOMIUICKCOB Ha 0a3e
BO300HOBJISIEMBIX
HMCTOYHHUKOB HEPTUH B
COOTBETCTBUH C
TEXHUYECKUMH 3aaHUIMHU

TCIIJIOSHCPTCTUUCCKHUX YCTAaHOBKAX

V-4 - Onpeaensth ONTUMAIBHBIE METOIBI
pacdeTa TeTrIoMaccooOMeHa COTHEUHBIX
KOJUUICKTOPOB, TEILJIOBBIX TPYO,
TpaHc(hOpMaTOPOB TEIJIOTHI U IPYTHUX
SHEPTETUUYECKUX YCTAaHOBOK

I1-4 - ImeTh npakTU4YECKUIl ONBIT PACUETOB
(bU3NYECKUX XapaKTePUCTUK YHEPTETHUECKUX
YCTaHOBOK, UCIIOJIb3YIOIINX KaK
TpPaJAULIMOHHBIE, TAK U AJIbTCPHATUBHBIC
HMCTOYHMKHU YHEPTUH, U COOTBETCTBYIOLINE
TEXHOJIOTUU

1.5. ®opma odyuenus
OOyueHne 1Mo JUCIUILTHHAM MOJYJIsl MOYKET OCYIIECTBIISATHCS B OYHOM (hopMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
I'mapoaspomexanunka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 [TactryxoBa JInnus KaHAUIaT 3aBenyonui TUAPABIMKA
I'epmaHoBHa TEXHUYECKHUX HAYK, kadeapou
0e3 y4eHoro
3BaHUS

PexoMeH10BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaJbCKUN SHEPreTUYECKUM

ITporokonm Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [IlacryxoBa JIunus I'epmanoBHa, 3aBeayrommii kaeapoii, ruApaBINKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEMBI
[Ipeamer u 00BEKT M3yUSHHS THAPOIAPOINHAMUKN. Moenn
ueaIbHOM, HEBECOMOM, 6apOTPOITHON, HEC)KUMAEMOU 1
cxumMaeMoit xxugkocti. Mogens CrutomHon cpenpl. I'panuiibt
puMeHeHus Mogenel. CHIlbl, JeMCTBYIOIINE B KHUIKOCTH.
®opmyna Kowmu aiis
P1 Mopenu )KUaKOCTH, 00II1e

ypABHEHHS ABIKEHHS HanpspkeHui. TeH30p HanpsKeHni. Y paBHEHNE JBI)KEHUS

JKUIKOCTH B HAIPSKEHUAX. Y paBHEHUE Diiniepa sl ABUKCHUS
UJeanbHOU KUAKOCTHU. Y paBHEHUE DUepa sl MOKOALIEHCs
YKUJIKOCTH, TPaHUYHBIE YCIIOBUS JIJISl HETO.

AOCOIIIOTHOE U OTHOCUTEIHPHOE PABHOBECHUE JKHUIKOCTH.
AOCOIIOTHOE PaBHOBECHE HEC)KMMAEMOM HKHUIKOCTH TIO]T
BO3JICHCTBHEM CHIIBI TsKeCcTH. CBOHCTBA THAPOCTATHIECKOTO
nasieHus: OCHOBHOE ypaBHEHHUE TUAPOCTATUKH; €TI0

P2 lampocraruka reoMeTpruyecKas u SHepreTudeckas HHTeprnperanus. AOCOIOTHOE,
M30BITOYHOE JTaBJICHNE U BakyyM. [Ipubopsl 1t m3MepeHust
napieHusi. CHIIOBOE BO3JICHCTBHE IMOKOSIIEIHCS KUIKOCTH HA
TBep,ZH)Ie IIJIOCKHUEC U KpHBOHHHeﬁHBIC HOBerHOCTI/I. 33KOH
Apxumena.

Meron Ditnepa 3agaHus ABMKCHIS JKUIKOCTH. Y CKOPEHUE KU IKOM
YacTHUIIbl. Y PaBHEHUE HEPa3pbIBHOCTH. TeopeMa I'enbMrosbpLa.
Tenzop ckopocteit gedopmanuii, GU3NIECKUIT CMBICI €T0

P3 Kunematuka »kuakoctu




KOMITOHEHTOB. [oHSTHE 0 BUXpEBOM U OE3BUXPEBOM
(moTeHIMATEHOM) IBHYKEHUN

P4

YpaBHEHUS ABMKEHUS
HaeanbHOHN U BI3KOH JKUIKOCTH

O06001meHHbIN 3aKk0H HpI0TOHA, CBA3H MEXKAY TEH30paMH

HaIpsOKEHUN U CKOPOCThIO edhopManuii. Y paBaenue Habbe-
Crokca. ['paHnyHbIe yCIOBUA 1Sl YPAaBHEHUS ABUKECHUS BA3KOM
KUAKOCTH. CUCTEMBI YPABHEHHH, ONMMCHIBAIOLIUE IBH)KCHHE
HJiealibHON U BsI3KOM sxuaKocTu. Muterpan bepuymnu nis
CXKMMaeMoU uaeanbHOM xuakocTu. IHTerpanbHas Teopema o
KOJIMYECTBE JIBH>KCHUS

PS5

OmHOMEpPHOE IBIKCHHE
HEC)KMMaeMOH KUJIKOCTH

OcCHOBHbIE TOHATHA KMHEMATHKHU. Pacxo[ )xuakocTy, )KuBoe
cedyeHue notoka. YpasHenue [anuuna bepuynnu s
3JIEMEHTapHOH TPYOKH TOKA MACATLHOM KUIKOCTH. Y paBHCHHE
bepHymu 111 0AHOMEPHOTO MOTOKA PEATILHOM KUIKOCTH.
OHepreTHUueckuil cMbICH ypaBHeHUs bepuymmu. narpamma
ypaBHeHus bepuymnu. I'uapaBnnueckuil

ykJI0H. [Ipumeps! npumeHeHus ypaBHeHus bepHymu. Buael

MIOTEPh MEeXaHWIeCKOH sHeprun. OOIIHe CBEICHUS O
UAPABINICCKUAX COMPOTHBIICHHUSX.

P6

PesxuMBI IBMIKEHUS KUIKOCTH

[TonsiTre 0 TaMHUHAPHOM U TYpOYJICHTHOM PEXKHUMaX JIBUKCHHUS
sxkuakoctd. Kputnueckoe uncno PeitHonpaca. 3akoH H3MEHEHUS
CKOPOCTH B KHBOM CEYEHHUH ITOTOKA IIPH JJAMHUHAPHOM U
TypOynerTHoM pexxnme. Koaddunment Kopuosmmca.

P7

YcTaHnoBuBIIIEECS TBUKEHHE
HEC)KMMaeMOM KHIKOCTH B
TpyOax

YcranoBuBIIeecs TaMUHAPHOE ABHKEHNE JKUAKOCTH B KPYTIOH
TpyOe, MoTepr MEXaHUYEeCKOW dHepTrur, KO3pPHuineHT
THIPABIMYECKOIO CONPOTUBIICHHS. Y CTAHOBUBILIEECS
TypOyJI€HTHOE ABMKEHUE KUAKOCTU B KPYyIJoil TpyOe.
JByxcnoitHast Moienh TypOYJICHTHOTO IBIKEHHS KUAKOCTH B
TpyOe. TypOysieHTHOe ABMKEHUE B KpYTJIoh Tpyoe.
Jlorapudmudeckuii mpouiib CKOPOCTH. 30HBI THAPABINIECKOTO
conpoTuBieHus B TpyOax. ['padpuku Huxypanze u Mypuna.
[lorepu MexaHn4ecKOM SHEPTUH B TpyOax KPyrioro CEYeHusl.
Buapsl MecTHBIX cCONpOTHBIICHUH. 3aBUCUMOCTD K03 huIreHTa
MECTHOT'O CONTPOTUBIIEHUS OT yncia PelHonbaca.

P8

Hcrteuenue KHUJIKOCTHU U3
OTBepCTHI?I 1 HaCaJIKOB

Hcredenne sxnuaKocT U3 OTBEPCTHH U HACAKOB Pa3IMYHOTO TUIIA.
KoadduiumenTs! crxaTust, CKOPOCTH U pacxoja.

P9

Pacuer TpyGomnpoBoioB

Knaccugukanus tpyOonpoBoaoB. ['uapaBnuueckuii pacyer
TpybonpoBonoB. TpyOoIpoBoas C OCIE0BATENBHBIM U
napajieabHbIM COSJUHEHHEM TPYO.

P10

IInockue INOTCHIIMAJIbHBIC
TCUYCHUA

BuxpeBoe u noreHmanpbHoe TeUeHue Kuakoctu. [lorenunan
CKOPOCTH W (PYHKIIHS TOKA IJIOCKOTO MOTEHIMATLHOTO TCYCHUS
HECXKHMaeMOM KUAKOCTH. IX OCHOBHEIE cBO¥icTBa. KOMIIIEKCHEIN
noteHnuan. KoMriekcHbIe MOTEHITHAIBI IITI0CKOMapaiIeIbHOTO
TEYEHHs, ICTOYHNKA, TOYEUHOTO BUX DS, AUONIA. Cyneprno3uus
TTOTEHITHAIBHBIX TeueHuH. OO0TeKkaHne MIITHHIPA.




P11

lMunponrHaMudgeckue mogoome
Y MOJICTTUPOBAHHE

ITogoOue ruapoMexaHUTIECKUX MPOIIECCOB. AHAN3 Pa3MEePHOCTEH
(ITu-teopema). Yucna nmogo6us. [loHsTHE aBTOMOAETHFHOCTH.

P12

Cucremsl ypaBHEHUH
JBIDKEHHS BA3KOH
HEC)KUMAEMON KUAKOCTH

YpaBuenue HaBbe-Ctokca. YpaBHEHUE HEPA3PHIBHOCTH

(crumomrHOCTH). ['panuunbie yenosust. Mojenu TypOyJIeHTHOCTH.

P13

OnHOMEepHOE JBUKEHUE
CKMMaEMOH KHIKOCTH

Pacnpoctpanenue ManabiX BO3MYIIEHUN B CKUMAEMO cpejie.
Oco0eHHOCTH CBEPX3BYKOBOTO JBIKEHUS raza. OCHOBHBIC

MTOHSITHSA Ta30BOM IMHAMHUKU: TIApAMETPBI TOPMOKEHHUS,
KPUTHYECKast CKOPOCTh, KOOPPHUIIMEHT CKOPOCTH, YUCIO Maxa.
lNazoguHammaeckue QyHKInUU. Y paBHEHHE 0OparieHus
BozaelicTBrid. CKauK{ YIUTOTHEHHUS.

P14

[IpucTeHHbIN MOrpaHUYHBII
cioi

OCHOBBI T€OpUHU TOTPAHUYHOTO cJos. [IprMepsl MOrpaHUYHBIX
cioeB. OHOMIapaMeTPUYECKUN MHTETPaIbHBIN METO/I pacueTa
JIAMHHAPHOT'O IOTPAHUYHOTO CIIOSI. DMITMPUYECKUN METO pacueTa
TypOYJICHTHOTO MOTpaHugHOTO ci1os. [lomysmMnupudeckuii MeTo
pacdeTa TypOyJICHTHOTO TTOTPaHUIHOTO ciaos: metox M.I1.
I'unzoypra u meto K.K. deaserckoro. OnpeaeiieHue MmooKeHUs
TOYKHU EpEXoa JTJaMHUHApPHOI'0 IMMOrpaHUYHOI0 CJI0A B
TypOyJICHTHBIH.

P15

TypOyneHTHOCTD

TypOyneHTHOCT U €e OCHOBHBIE CBoiicTBa. OcpeTHEHNE BO
BpEMEHH MapaMeTPOB TYPOYJIEHTHOTO IMOTOKA KUIKOCTH.
ITynbcanus BO BpeMEHH, CKOPOCTHU U APYTHUE MAPaMETPHI B
TypOyJIEHTHOM TIOTOKE JKUIKOCTH. YpaBHeHue PeliHombaca.
OCHOBHBIE THIIOTE3bI O TypOYJIEHTHBIX HAPSIKCHUSX.
JuHaMuyeckue XxapaKTepUCTUKH TUIOCKUX CTpyH. JluHammuaeckue
XapaKTePUCTUKH KOMIAKTHBIX (0CECHMMETPUIHBIX) CTpyi. Teopus
cBoOoHOM TypOynenTHocTH I'. Pefixapara. Jlunamuaeckue
XapaKTePUCTUKU HEU30TEPMUIECKUX TYPOYICHTHBIX CTPYH.

P16

BcacreiBarommme (axens

Pacyer cniekTpoB BcachIBaHUSI METOOM KOH(POPMHBIX
oToOpakeHni. PacdeT oTpeIBHBIX TeueHUit MeTogoM H.E.
KykoBckoro. Meros HajoXeHUs TOTOKOB.

P17

BsaumonelicTBre OTOKOB
BSI3KOM JKUJIKOCTH C TBEPIBIMH
TEIaMU

OOTekaHue Teln BA3KON )KUIKOCThIO. CHITBI, IEHCTBYOIINE

CO CTOPOHBI XHJIKOCTH Ha o0TekaemMoe Teno. [lonsarue
npoduIsEHOTro conpotusieHust. ConpoTHBIEHUE TPEHUS U
JaBieHusA. XOpoIo U mIoxoo0Tekaemble Tena. OTpbIB
MTOTPAHUYHOTO CJIOS, BOBHUKHOBEHHUE CHJIBI COTPOTUBIICHUS
JaBJeHus, mpuanHbl oTphiBa [1C.

DKCIepIMeHTaIbHOE OIpe/IeIeHne COMTPOTHBIICHUS Tel (Ha

npuMepe nuinHApa). OnbITHEIE aHHBIE 00 0OTEKaHUH LIapa.
Kpwusuc conporusnenns mioxoo0TeKaeMbIxX Teil. J[BrmkeHne 4acTuin
B IIOTOKAX CIUIOIIHBIX cpe. CKOPOCTh BUTAHUSI, OCAXKICHHUS.

1.3. HanpaBnenue, BU1bl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU




Taonurma 1.2

Hanpasnenue Bun TeXHOIOM S
BOCIIUTATEIFHON | BOCHHUTATEIIHLHOMN BOCIIHTATEIEHOI KOMITeTCHIHS Pesymnpratsr
eI TEeIILHOCTH eITEeIILHOCTH NEeATENBHOCTH 00y4eHUs
I1K-13 - Cnocoben 3-36 - OnucwrIBaTh
BBIIOJIHATH OCHOBHEIE
MPOEKTHBIE paObOThl | MPUHIIUIBI PAOOTHI
10 CO3JJaHUIO0 npubOpoB U
HSHEPreTUYECKUX METO]IbI U3MEPEHUS
YCTaHOBOK, JaBICHMUS,
AIEKTPOCTAHLIUM U CKOPOCTH U
npodopreHTaIIo KOMIUIEKCOB Ha 0a3e | pacxojia B IOTOKax
HHAs T i BO300HOBJIIEMBIX JKUIKOCTHA
ACATEIBLHOCTD (dopMupoBaHUs VICTOTIHHIOB V-30 - Beibupats
SHEPTHUH B
leMeHanpasieHHa | YBEPEHHOCTH 1 COOTBETCTRILI C MPUOOPHI 115t
IIpodeccuonansu | ¢ pabota ¢ TOTOBHOCTH K S — U3MEPECHHUS
o€ BOCIIUTaHUE nndopmanmeit C&MOCTOS[}“CJ’ILHOI/I S rapameTpoB
TS YCIEITHOM IOTOKOB JKUIKOCTHU
ycob30Banms B | POPEeCcCHOHATbH 1-26 - imeTs
MPaKTHIECKIX Ol IIeITEALHOCTH -
BIEDS OIIBIT IIPOBEICHUS
AKCIIEPUMEHTAJIbH
BIX HCCIIENOBAaHUN
10 3apaHee
OTIpeIeTICHHOMY
ITOPUTMY B
KOJJIEKTHUBE
CIIEI[UAJICTOB

1.4. IIporpaMMa AUCHMITIMHBI PEATU3yETCsl Ha TOCy1apCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

I'mapoa’pomexanuka
DJIEKTPOHHBIE pecypchl (M31aHNSA)

1. , Kpaiiko,

A. H.; MexaHuka XHIKOCTH U Tasa.

W36panHoe;

https://biblioclub.ru/index.php?page=book&id=69129 (DnekTpoHHOE U3TaAHKC)

2. Jloviusuackui, JI. I'.; Mexanuka »xMAKOCTH U ra3a; ['ocy1apcTBeHHOE U31aTEIhCTBO TEXHUKO-TEOPETUIECKON
https://biblioclub.ru/index.php?page=book&id=256639

aurteparypsl,  Mocksa,
(OneKTpOHHOE M3/IaHHE)

Jlenunrpa;

1950;

3., Kuznskos, B. B.; Mexanuka XHIKOCTH W ra3a: METOJUYECKUE YKa3aHUS :

du3MaTiInT,

Mocksa;

METOIUYECKOE IT0COOHE.;
Huxeropoackuii rocyaapcTBEHHBIH apXuTeKTypHO-cTpouTenbHblil yHuUBepcutrer (HHT'ACY), Hwuxauit

Hogsropogm; 2011; https://biblioclub.ru/index.php?page=book&id=427404 (OnekTpoHHOE H3TaHUE)

4. Carpees, /1. W.; 'a3oBast nuHaMuKa CIUTONIHBIX CPeJl : ydeOHO-MeToanueckoe mocodue.; Kazanckuit HaygHo-
TEXHOIOTHUECKUHI

HUCCIIE0BATEIbCKUN

YHUBEPCUTET

(KHUTY),

Kazans;

2003;

2011;



https://biblioclub.ru/index.php?page=book&id=270280 (DnexkTpoHHOE M3AaHUE)

ITeuaTHble U3AaAHUA

1. Tuprugos, A. JI.; Texuudeckas Mexanuka »)uakoctu u raza; UznarensctBo CIIOITY, Cankrt-IletepOypr;
2001 (7 ax3.)

2. Jloviuguckwii, JI. I'.; MexaHuka >KMIKOCTH W ra3a : y4eOHHK AJisi CTYJEHTOB BY30B, OOydaloOIIUXCS IO
cnermansaoct 010500 "Mexanuka".; Ipoda, Mocksa; 2003 (9 3k3.)

3., lIBeiakuii, B. C.; MexaHuka XHJIKOCTH U Ta3a : y4e0. mocodue A CTyJACHTOB BY30B, O0YJAIOIIUXCS 10
HaMpaBJICHUSAM MOAroT. 6akanaBpoB 550550 u aurutomup. creruanuctoB 651300 "Metamtyprus" u 110300
"Terutou3uka, aBTOMaTH3AIMS ¥ SKOJIOTHS poM. redeit".; Akagemkaura, Mocksa; 2003 (245 ax3.)

4. UBamenko, A. T.; Mexanuka kuJIKocTy 1 ra3a : yueonoe nocobdue.; CI'VIIC, HoBocubupck; 2015 (2 3x3.)

5. Hekpacos, A. B., Xaur, A. B.; Mexanuka XHIKOCTH ¥ rasza il apXUTEKTOPOB U CTPOHTENEH : yueOHOe
nmocoOue sl CTYISHTOB By3a, oOydarormmxcs 1o HampaieHusM noarotoBku 08.03.01 - CtpoutenbcTBo,
07.03.01 - Apxutekrypa.; U3gatenbctBo Ypanbsckoro yausepcutera, Exatepunoypr; 2020 (15 sk3.)

6. Jloisackuid, JI. I'.; MexaHnuka >KUJKOCTH U Ta3a : YYEOHHK JJI1 BY30B IO cHeluaibHOCTH "MexaHuka'".;
Hayxka, Mocksa; 1987 (6 3k3.)

7. , Kykonesckuii, U. U., [logsunz, JI. I'.; COopHUK 3324 IO MaTHHOCTPOUTEIHHOM THAPABIUKE : yuel.
noco0Oue AJisl CTy/IEHTOB By30B, 00y4arOIIKXCsl IO HAMPABICHUIO MOATOTOBKH IUIIJIOMHUP. CIIEIIMATIUCTOB B 00JI.
TEXHUKH U TexHoyioruuu.; M3znarenscteo MI'TY um. H.D. baymana, Mocksa; 2002 (86 3k3.)

8. Uepnwniii, I'. I'.; 'a3oBas qunamuka : [yueOHuK a1 By30B].; Hayka, Mocksa; 1988 (2 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
bubnmorexka HOpMAaTUBHO-TEXHUYECKOM JokyMeHTauuu. Pexum nocrtyna http://www.tehlit.ru.

DeKTpoHHass OMOIMOTEeKa HOPMATUBHO-TEXHUUECKOUW TOKyMeHTanuu. Pexxum noctyma http:// www.gpntb.ru.

Martepuans qis aun ¢ OB3

Becy kontent OBC mpencraBineH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCTIOJIb30BAHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Bba3bl JaAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO'—IHbIe H IMOUCKOBbIC CUCTEMBbI

1. TocynmapctBeHHass ~ myOJM4Has  HaydHO-TEXHWYecKas  OubOnmorexka.  Pexum  jmocryma
http://www.gpntb.urfu.ru.

2. Crnucok O6MOIMOTEK, MOCTYMHBIX B MHTEpHETE WM BXOAAIIMX B MpoekT «JImbHeT». Pexxmm mocrtyma
http://www.valley.ru/-nicr/listrum.htm.

3. Poccuiickas HannoHanbHas 6ubnuoreka. Pexxum noctyna http://www.urnv.rsl.ru.
4. ITy6onmaHast sneKkTpoHHas oubnuoreka. Pesxkxum moctyna http://www.gpntb.ru.
5. bubnmoTexka HOpMaTUBHO-TEXHUYECKOW JOKyMeHTaIuu. Pexxum nocryna http://www.tehlit.ru.

6. OnekTpoHHass OMOJIMOTEKa HOPMAaTHBHO-TEXHMYECKOW JOKyMEHTalMu. Pexum  nmocryma
http://www.gpntb.ru.



7. bubnuoteka B.I'. benunckoro. Pexxum moctyma http://www.gpntb.ru.

8. baza u reneparop oO6pazoBaTenbHBIX pecypcoB. Pexxum noctyna http://www.gpntb.ru.

9. l'ocynapcTBenHas nH(GOpPMAIIMOHHAS CHCTEMa B 00J1aCTH YHEProcOEPEKEHUS U TIOBBIIICHUS

suepreruueckor ¢ dexruBHOCTH (I'MC «OHEProdhPeKTUBHOCTEY). [DIEKTPOHHBIH pecypc]

Pexum noctyna http://www.gpntb.ru.

10. 3onanpHas HayyHas oubnmoreka YpdV http://lib.urfu.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

I'mapoaspomexanmnka

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecledyeHuemM

Tabmuma 3.1

Ne
n/n

Buabl 3anaTui

OcHAIEHHOCTH CIENHAJbHBIX
noMelleHuii ¥ moMeleHuii A
CaMOCTOATEIbHOM PadoThI

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOr0 odecrneyeHust

Jlexuun

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

[Tonkmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

[IpakTrueckue 3aHATUA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecTo nperoaaBaTeiisd

Jlocka aynutopHas

He Tpedyercs

JlabopaTopHubie
3aHSATUS

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

He Tpebyercs




Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

He Tpedyetcst

Texymui KOHTPOIIb U

MeGenb aytuTopHas ¢

He Tpebyercs

[IPOMEKYTOUHAs KOJINYECTBOM pabOuuX MECT B
aTTecTauus COOTBETCTBHUH C KOJTUYECTBOM
CTYZICHTOB
Pabouee mecTo mpenogaBaTens
CamocTosTenbHas MeOenb aytuTOpHas ¢ Office 365 EDUA3 ShrdSvr ALNG

pa60Ta CTYACHTOB

KOJIMYECTBOM pabovmX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

[Tepudepuiinoe ycTpoiicTBO

SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OCHOBBI TENIOTEXHUKH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 [Tapumnos Pamuiib 0e3 yueHou Crapuunit ATOMHBIE CTaHLIUU
HypuxanoBuu cTereHu, 6e3 npenojaBaTe | U BO30OHOBISIEMbIE
Y4E€HOI'0 3BaHUS Jb MCTOYHUKHA
SHEPTUU

PexoMeH10BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaJbCKUN SHEPreTUYECKUM

ITporokonm Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e IllapunoB Pamunabs HypuxanoBuu, Ctapumii npenojgaBare/ib, aTOMHbI€ CTAHIHU U
BO300HOBJIsieMble¢ HCTOYHUKHU YHEPTrUuM

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI
P1 OCHOBHBIE TTIOHATHS
TEPMOIUHAMUKHU
OHepreTuka Kak 00J1acTs HayKl. MecTo TeIIIOHEPTeTHKU B
IIPOM3BOJCTBE SHEPIUH Ha 0a3e OPraHNYecKOro
TOIUIMBA, SIIEPHON SHEPTUH, TeoPHU3NIECKOI IHEPTUH.
PL.T1 Beenenne. JuepreTika 1 OCHOBHBIE TOHATHS U ONPECTICHNsT BO30OHOBIISIEMBIX

JHEpPreTUYECKUE PECypChI
HCTOYHHMKOB 3Hepruu. Posib 1 MeCTO TEPMOAMHAMUKHY B

aHAIIN3€e PA3INIHBIX (DU3MUECKUX SBICHHM.

TepMO,Z[I/IHaMI/I‘leCKaH CHUCTCMA U OKpYIKarouas cpeaa.

PaBHOBecHBIC U HEPABHOBCCHBIC COCTOSAHUA U MPOLECCHI.
HapaMeTpLI COCTOAHUSA U UCTIOJIB3YCMbIC CITUHUIIBI.

OCHOBHBIE TTOHSTHS YpaBHEHHE COCTOSIHUA UACANIbHBIX ra30B. IlepBoe Hadano

P1.T2 TEPMOIMHAMUKH TEPMOJUHAMUKY KaK 3aKOH COXPAHEHUs U NIPEBPAILEHHs] SHEPTUU.
DopMyIUPOBKA U aHATUTUYECKOE BBIPAKEHUE IIEPBOr0 Hadaja.

INonsiTue BHyTpeHHEH sHepruun, paboThl, TEILIOTHL. Y paBHEHHE

HEPBOro Hayuajla TEPMOANHAMUKH AJIsl IOTOKA BELIECTBA




P2

TepMomuHAMUYECKAC ITUKITBI

TepMoauHaMu4eCcKue CBOMCTBA

IlonsATHE TEINIOEMKOCTH nacaJIbHBIX I'a30B. SKCHepI/IMCHTaHLHOG
OIpeACICHNUC TCINIOEMKOCTH BCIICCTB. CooTHoIIeHHE TCIIIIOTHI,

P2.T1
U NPOLECCHI UACAIBHBIX Fa30B | 3HTAJIBIMU U TEINIOEMKOCTH. OCHOBHBIE POLIECCHI HAEATBHBIX
ra3oB. [loHsiTue SHTpOIUH.
Ob6patumble 1 HeoOpaTUMBbIe poLecchl. PopMyTUpOBaHNE
BTOPOI0 Hayaja TepMoauHaMuku. [loHsTHE IUKIIOB,
tepmuueckuil KITJ[ nmukmnos. Lukn Kapro u ero KITJ.

P2.T2 TepMOAMHAMUYECKHE LHKIbI Teopema KapHo. M300pakeHue MPOIIECCOB U IIUKJIOB
HJeaTbHBIX Ta30B B T-S quarpamMmmMe. AHATUTHIECKOE
BBIp@)KEHHE BTOPOI'0 Ha4aja TEPMOJUHAMUKHI
TepMonnHaMHuecKkre CBOWCTBA BOJIbI, BIaKHOTO, CYXOTO,

PLT3 Bopsnoti map. TepmoanaaMuka | HackleHHOTo U ieperpetoro napa. Cormno u nuddyzop. CkopocTsb

) MOTOKA. ucteyeHus u3 conei. Kpuruueckas ckopocts notoka. Pacuer
HACTEUYCHUS BOISHOTO Tapa 1mo h-S muarpamme.
CxemMa mapoTypOMHHOM yCTaHOBKM M LMK PeHKHHA.
[Tytu nossitenus KI1/] nuxia Penkuna. PerenepatuBHas cxema

P2.T4 IMuxn Penkuna. I{ukiel ITY u ee KII/. TennodukauoHHBIN NaPOCUIOBOH UKL

) NapoTypOMHHBIX ycTaHOBOK. | OtonurensHas Harpy3ka TOL. ITapocunosoit mukn ADC. Lukn
ra3oTypOMHHOHN ycTaHOBKH. [lapora3oBbiii ukII.
P3 TpancdopMaTOphl TEIIOTHI
Oddexr Ixoymss — ToMricona mpu IpoccenmpoOBaHuN
peabHbIX Ta30B. MeTOIbl OXJIaXKICHHUS I'a30B U apoB.

P3.T1 Tparc(OPMATOPHI TEILIOTHI Paboune areHTH B TEIIOBBIX HACOCaX M XOJIOAWIbHUKAX. [lapoBbie
KOMIIpECCOpHBIE TPaHC(HOPMATOPHI TEIUIOTHI. TemIonacocHas
oTonuTensHas ycraHoBKa. CTpyiiHble TpaHC(HOPMATOPHI TEIIOTHI

P3.T2 Tennosoii pacuer MeToanka TEIIOBOr0 pacueTa NapoTypOUHHON YCTaHOBKH.

) NapoTypOMHHON YCTaHOBKH
P4 TennonpoBoJHOCTb
CriocoOrl mepeHoca TemI0TH M MAacChl B TEIJIOIHEPT€THUECKUX
ycraHoBKax. [loHsATHE TENIONPOBOAHOCTH, KOHBEKIIMHU, U3yYEHHU.
OCHOBHBIE ITOHATHS N
P4.T1 Cnoxnbriii Teruiooomen. 3akod ypre, HproTona — Puxmana.
TerioMaccooOMeHa
[onstne nudPy3noHHOTO 1 KOHBEKTUBHOTO MaccooOMeHa.
[Nono6ue mpoueccoB MaccooOMeHa U TETI00OMEHa.
Huddepennmanbaoe ypaBHEHHE TETUIONPOBOIHOCTH.
CranuoHapHas CranmoHapHas 3aj1a4a TETUIONPOBOAHOCTH B TIJIOCKOHN U
P4.T2 TETIOTIPOBOHOCTD B TBEPABIX .
Terax LWIMHIPUYECKOH CTEHKE. DIIEKTPOTEIIOBAs aHAJIOTHSI B

TCIUIONEpCaaye. MHorocinoiiHas creHka. [lonsatue KPUTUYCCKOT'O
ArnaMeTpa U30JIALUH. Pe6pI/ICTBI€ MOBCPXHOCTU KaK croco6




WHTeHCH(PHUKANA TeTuTonepenadn. TermTonpoBOgHOCTh TPU
HaJTU9IAH BHYTPEHHUX UCTOYHUKOB TETUIOTHIL.

YpaBHEHUE TEMIIEPATYPHOTO MOJISI U YCIIOBHS OJTHO3HAYHOCTH.
OxnaxneHue (HarpeB) Tena ¢ 6eCKOHEUHO OOJBIIOH
TEIUTONPOBOTHOCTHIO. 3a71a9a 00 OXJIAXKICHUH (HarpeBe)
OecKOHEYHOH TTacTHHEI. KoIrmdecTBO TEMIOTH B poreccax
HarpeBa (OXJIaXIeHHs ). PerynapHbIil TETIIOBOI pexXuM

Hecrauuonaphnas
TETUIOMPOBOTHOCTh

P4.T3

P5 TermmooOMeH

OCHOBHBIC TTOJIOKEHUST KOHBEKTUBHOT'O TeTtooOMeHa. [loHsTre
TUAPOAMHAMUYECKOTO U TEIJIOBOIO MOTPAHUYHBIX CIIOEB.
TemmooOMeH npy JTaMHHAPHOM U TypOYJICHTHOM T€YSHUHN CPEIbl
BJIOJIb TIJIOCKOM MTOBEPXHOCTHU. be3pazMepHble KOMIUIEKCHI U

. KpUTEpPHUH B 33/1a9aX
KoHBeKTHBHBII TEIIOOOMEH B

P5.T1
oHO(a3HBIX cpeIax

KOHBEKTHBHOTO Termaoo0MeHa. Termoo0MeH NMpy BhIHYKIACHHOM
TeyeHnHu B TpyOax. TemtooTnauya npu monepevHoM 00TeKaHUN
my9KoB Tpy0. CBOOOAHAS KOHBEKIIUS BIOJIh BEPTUKAITBHOMN
ITOBEPXHOCTH.

TemnmooOMeH npu KoHAeHcAMK rmapa. [[neHodnas u kanenpHas
koHeHcanus. KoHmeHcalus napa Ha BEpTUKAIBHOW CTEHKE.
TemnooOMeH pH KMIIEHUH OJHOKOMIIOHEHTHOM JKHUIKOCTH.
Pesxumbl kureHus: B 00JIbIIOM 00beMe. OCOOSHHOCTH KUIICHUS B
TpyOax.

TennooOMeH npu Ga3oBbIX
MpeBpalICHUAX

PS.T2

[Tornomaromast, oTpaXkaTenbHas ¥ MPOITyCKHAasi CIIOCOOHOCTH Te,
CTETIeHb YePHOTHI. TermTo00MeH N3TyUYeHHEM MEXTy TeIaMH,
pa3neneHHBIME IIPO3PAYHOH cpenoid. Termioo0MeH H3ydeHneM B
cucreme Tesl. OcOOEHHOCTH TEII000MEHa H3ITyYCHUEM B
norjouamux cpenax. ConHeqHoe U3IydeHne 1 ero
XapaKTePUCTUKH.

PS.T3 TennooOMeH U3ydeHHEM

OCHOBHBIC BUJIBI TETUIOOOMEHHUKOB. Y paBHEHUE TETUIOBOTO
Oananca u Terionepenaund. OCHOBBI TETJIOBOTO pacyeTa
TEII000MeHHHUKOB. D()PEKTHBHOCTD U PabOTHI TEIIOOOMEHHBIX
anmapatoB. Pacder coinHeuHOro KoyuiekTopa. TerioBsie TpyOb! 1
WX pacuer.

TemmooOMeHHBIE anmapaThbl
SHEPTEeTHYECKUX YCTAHOBOK

P5.T4

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
HanpaBneHI/Ieu Bun ) o L —— N
BOCIIMTATENbHON | BOCIMTATENBHON | pooirnror oo KoOMIIeTeHIHs 6)’
NEATEILHOCTHU NEATEIbHOCTHU JeATeTbHOCTH O0y4CHM:A
[Mpodeccronansu | mpodopuenTanmo | TexHomorus [IK-13 - Criocoben | 3-4 -
0€ BOCIIUTaHUE HHAast (dhopMUpOBaHHS BBITIOJIHATD XapakTepuszoBaTh
EeATENBHOCTD YBEPEHHOCTH U MIPOEKTHBIE pa0OTHl | OCHOBHBIE CITOCOOBI
TOTOBHOCTH K 10 CO3JaHUIO MepeHoca TeTUIOTHI
1eJeHanpaBIcHHa .
CaMOCTOSITEIIbHON | SHEPTETHIECKUX M MaccChl B




g paboTa ¢
uHdopmarmen
TUTst

YCIEIIHOM
npo¢eCCUOHAIIbH
OU IeATENbHOCTHU

YCTaHOBOK,
3JIEKTPOCTAHIUN U
KOMIUIEKCOB Ha 0ase

COBPEMEHHBIX
TEIUIODHEpreTuyec
KHX YCTaHOBKax

BO300HOBJISIEMBIX
HCTOYHUKOB
SHEPTUU B
COOTBETCTBHUU C
TEXHUYECKUMH
3aJaHUAMU

HCIIOJIL30BaHUS B
MIPaKTUYECKHUX
LEAX

V-4 - Onpenensats
ONITHMAJIbHBIC
METO/IbI pacyera
TEeTIoMaccooOMeHa
COJIHEYHBIX
KOJIJIEKTOPOB,
TEIUJIOBBIX TPYO,
TpaHc(hopMaTopoB
TETUIOTHI U APYTHX
IHEPreTUICCKUX
YCTaHOBOK

[1-4 - Umeth
MIPaKTUYECKUI
OIIBIT PacueTOB
buznyecKux
XapaKTEPUCTUK
HEPreTUYECKUX
YCTaHOBOK,
HCIIOJIb3YIOLIUX
KaK
TpaJuLIMOHHBIE,
TaK U
aNbTepHATUBHbIE
HUCTOYHUKHU
SHEpPruu, u
COOTBETCTBYIOILIKE
TEXHOJIOTUHI

1.4. TIporpaMma MUCHMIUTMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIINOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
OCHOBBI TENJIOTeXHUKHU

DJIEKTPOHHBIE pecypchl (M31aHNSA)

1. 3enennos, /. B.; Texauuueckass TepMoanHamuKa : ydeOHoe mocobue.; CamapCKuil rocynapCTBEHHBIH
APXUTEKTYPHO-CTPOUTETBHBIN YHUBEPCUTET, Camapa; 2012;
https://biblioclub.ru/index.php?page=book&id=143845 (DnekTpoHHOE H3TaHKE)

2. Kynmacosa, C. B.; Kypc neknmii mo o0mieit ¢pusnke: yaeOHOE Tocodue s OakaiaBpoB : yaeOHOe mocodue.
1. Mexanuka. MonekynsapHas ¢uszuka u TepmoauHamuka; Jupekr-Menua, MockBa, bepmun; 2016;
https://biblioclub.ru/index.php?page=book&id=436995 (DnexkTpoHHOE M3AaHUE)

3. dyOposckuii, B. I'.; Mexanuka, TepMOAMHAMHUKA U MOJIEKYJIsIpHas (pU3uKa: COOPHUK 3a7]ad U MPUMEPBI UX
pemieHus : yaeOHoe mocoowue.; HoBocuOupckuii rocy1apcTBEeHHBIN TEXHUYECKH yHUBEpCUTET, HOBOCHOUPCK;
20135; https://biblioclub.ru/index.php?page=book&id=438309 (DnekTpoHHOE U3IaHKE)

4. CrosnoB, H. MW.; Teopernueckue OCHOBBI TEIUIOTEXHUKHU: TEXHUYECKas TEPMOJUHAMHUKA U



TeruioMaccooomMen : yueOHoe mnocobue.; CeBepo-Kaskaszckuit ®enepanbhbiii yHusepcutrer (CKOYVY),
Cragpornons; 2014; https://biblioclub.ru/index.php?page=book&id=457750 (OnekTpoHHOE H3TaHUE)

5. , Xamenko, A. A., Kaimnauuyenko, M. 1O., Bucinory3os, A. H.; Texnuueckas TepMoIMHaAMUKa U
TEIJIOTEXHHUKA : MpakTuKyM.; CeBepo-Kaskazckuit @enepanbubiii yauBepcuteT (CKOY), CraBponons; 2017;
https://biblioclub.ru/index.php?page=book&id=483836 (DnekTpoHHOE M3AaHUE)

ITeuyaTHbIe H3TaHUSA

I. OcrpoBckas, A. B., CanoxuukoB, b. I'.; Teopernueckue OCHOBBI TEIUIOTEXHUKHU. TexHHueckas
TEpMOJMHAMHKA : y4eOHOe MmocoOue Ui CTYACHTOB By3a, OOy4aroIMXCs IO HAMpPaBICHHUIO TMOATOTOBKU
13.03.03 - DHepreTuueckoe MalmMHOCTpoeHHE.; V3maTenbcTBO Ypanbckoro yHuBepcutera, ExatepunOypr;
2020 (15 7k3.)

2. backakos, A. I1., [TaBmok, E. }O., Mysm, B. A.; Texandeckas tepMmoinHaMuKa : yaebHoe mocodue.; YI'TY-
VIIN, ExatepunOypr; 2010 (50 7k3.)

3. bazapos, . I1.; Tepmoannamuka : YueOHUK U1l YH-TOB.; Briciias mkoina, Mocksa; 1991 (33 »k3.)

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAHHBbIX, I/lH(l)OpMaIII/IOHHO-Cl'IpaBO‘-IHI)Ie CHUCTEMbI

NudopmanmonHo-cipaBouHas cucrema WaterSteamPro

Marepuaasb st aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

ba3bl JAaAHHbIX, I/IH(l)OpMaIlI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

1. TocynmapctBeHHass  myOinM4Has  HaydHO-TEXHUYecKas  OubOnmorexka.  Pexum  jmocryma
http://www.gpntb.urfu.ru.

2. Crnucok O6MOIMOTEK, MOCTYMHBIX B MHTEepHETE M BXOAAMIMX B MpoekT «JImbHer». Pexkxmm moctyma
http://www.valley.ru/-nicr/listrum.htm.

3. Poccuiickas HaunoHanbHas 6ubnuoreka. Pexxum noctyna http:// www.urnv.rsl.ru.
4. Ily6nanast snexTpoHHas oubnuoreka. Pexxum moctyna http://www.gpntb.ru.
5. bubnmoTexka HOpMaTUBHO-TEXHUYECKOW JOKyMeHTauu. Pexxum gocryna http://www.tehlit.ru.

6. OnekTpoHHass  OMOIMOTEKa HOPMATHBHO-TEXHMYECKOW JIOKyMEHTalMu. Pexum  nmocryma
http://www.gpntb.ru.

7. bubnuoteka B.I'. benunckoro. Pexxum moctyma http://www.gpntb.ru.

8. ba3za u reneparop ob6pazoBaTenbHbIX pecypcoB. Pexum goctyna http:// www.gpntb.ru.

9. l'ocynapcTBenHast nH(GOpPMAIIMOHHAS CHCTEMa B 00J1aCTH YHEProcOepeKEHUS U TIOBBIIICHUS
suepreruueckor ¢ dexruBHOCTH (I'MC «OHEPTrOdhPEeKTUBHOCTEY). [DIEKTPOHHBIHN pecypc]
Pexwum noctyna http://www.gpntb.ru.

10. 3onanpHas Hay4yHas oubnuorexa YpdV http:/lib.urfu.ru



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OCHOBBI TCILIOTEXHUKH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

1 Jlekuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

[Togxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

2 [TpakTHyeckue 3aHATHS

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto nmpenogaBaTens

Jocka ayauropHas

He Tpebyercs

3 JlaGopaTopHsbie
3aHATUA

Meb6enb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUAM
OpraHu3aly yueOHOro
IpoLIecca B COOTBETCTBUH C
CaHUTAPHBIMHU TPABUIIAMU U
HOpMaMH

He Tpedyercs

4 Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynutopHas

He Tpedyercs




Tekymui KOHTPOJIb U

Mebenb ayauTopHasi ¢

He Tpedyetcst

MIPOMEKYTOTHAS KOJIMYECTBOM paboUnX MECT B
aTTecTanus COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB
Pabouee mecTo npenoaaBarens
CamocrosiTenpHas MebGenb ayauTopHast ¢ Office Professional 2003 Win32

paboTa CTyICHTOB

KOJIMYECTBOM pabOYHNX MECT B
COOTBETCTBUH C KOTUUYECTBOM
CTYJICHTOB

[Tepucgepuiinoe ycTpoicTBO

Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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