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Pasnen 1. OBIASI XAPAKTEPUCTHUKA MOAYJISI TEOPETHYECKHUE OCHOBBI
TEIUIOTEXHUKH

1.1. ArHOTAMS COAEPKAHNA MOTY/IsSA

Monayne  «TeopeTHuecKHe OCHOBBI — TEIUIOTEXHHKH» OTHOCHTCS K 00s3aTeNbHON  YacTH
o6pa3oBaTeNBHOM  MPOTPaMMEL. B COCTaB  MOZy/Ms  BKIOYEHBl  TPH  AMCIHIUTMHEL
«uaporasonuaamukay , « Texuudeckas TePMOAHHAMUKA) ¥ «TemmomaccooOMen.

Mozys HampapieH HAa TEOPETHYECKYHO M IMPAaKTHYECKYIO MOArOTOBKY IO BOIPOCAM
TEIIOTeXHMIECKOH ()MEKTHBHOCTH TEXHONOTHYECKHX TMPOLECCOB H 00O0pYIOBAHMS. Ocoboe
BHAMAHHE Y/ENsSeTcsl M3y4YeHHIO TEOPETHUECKHX OCHOB, ONpPEICISIONHX CYTh H 0coOeHHOCTH
TIPOIECCOB TIONyHY€eHHs, IPe0OPa3oBanys ¥ Nepenady TeIIOBON SHEPTHH C UEIBIO obecrieyeHus y
CTYIEHTOB 3HaHWH, HEOOXOMMMBIX U CAMOCTOSITENLHOM W TBOPYECKOH JEATCITBHOCTH IIPH
TIPOEKTHPOBAHHH, MOHTAXE M SKCIUIYATallH Pa3IiIHOTO TEMIOTEXHHHIECKOTO o0opy1oBaHHs.

HasHaueHne MOMyJsl 3akiodaeress B (POPMHPOBAHMH y  CTYJCHTOB 3HAHWH O
(yH[AMEHTATEHBIX 3aKOHAX, ONPEIEISIONIIX (U3UKO-XMMHIECKHE IPOLECCH! B MAKPOCKOIMICCKHX
CHCTEMaX, COTIPOBOKIAIOIIMXCS TETIOBBIME 9 (EKTaMHy, a TAKKE B H3yHICHAH TEpMOIHHAMHYECKOH
TEOPHH COBPEMEHHBIX TETUIOBBIX JBHIATENCH 1 XONOAMIBHBIX yCTAHOBOK. B xo0/1e M3y4eHHs MO
CTYIEHTHl NPHOGPETAIOT HABBIK MPAKTHYECKOTO HCIIONB30BAHMS annapara TePMOAMHAMUKA AT
[POBEICHUS HEXKEHEPHBIX PACYeTOB TETIOIHEPreTHIECKHX MPOLECCOB H 3HAKOMATCA € SaKOHAMH
TEILTOMACCOTIePEeHOCa B Pa3IMYHBIX Cpeaax.

1.2. CTpykTypa H 00BbeM MOXYJISt

O0beM AHCUHIIIMH ®dopma HTOroBOii
Ne 1 p——— MoayJisl 1 Beero NPOMEKYTOUHOMH aTTecTaALHH
il P Aucu Ay MO/AYJISl B 324€THBIX | o AMCLMIUINHAM MO/YJIsl H B
eJAHHHIaxX U yacax HeJioM 1o MOAayJix
L: I'uapora3oJMHAMHKA 6/216 IK3aMEH
2 Texauyeckas TCPMOAMHAMHAKA 6/216 3a4eT; 9K3aMeH
3 TemmomaccoobMeH 6/216 3aueT
HUTOI'O no MomyImo: 18/648 HE TPEeLyCMOTPEHO

1.3. Tloc/e10BATEILHOCT OCBOCHHSI MOAYJIsI B 00pa30BaTeIbHOH nporpamme

IIpepexBH3UTHI MOAYJISI Hayuno-(yHAaMeHTAIBHBIE OCHOBBI
1po(eCCHOHATBHOM AeATEIIBHOCTH

IMocTpeKBU3UTHI H KOPPEKBU3HTHI MCTOYHHKY ¥ CHCTeMBI TeruiocHabxenus; OCHOBHOE U

MOY.Is1 BCTIOMOTATENIbHOE 000PYIOBaHHE TETITIOBBIX
3IEKTPUYECKHIX CTAHIHH

1.4.Pacnpe/eJieHre KOMIETeHIUH 110 AHCHMINIAHAM MOy /IS, IVIAHUPY EMbIE
pe3yJIbTAThI 00y deHHs (HHANKATOPHI) 10 MOYJII0

VsyueHne JMCUMIUTMH MOYIsS TNpEIyCMaTpuBacT — (OpMHUpOBaHHE KOMITIETEHIIH




TIOCPEACTBOM TOCIIEI0BATENBHOTO OCBOEHUS PE3yNbTaroB OOywYeHHs HA ONPEICTCHHOM YPOBHE
CIIOXKHOCTH COIEPIKAHHSL.

Pesynbrarhl 00yUIeHHs [0 AMCLHILTHHE — 3TO KOHKPETHBIC 3HAHMUS, YMCHHUS, ONBIT 1 IPyTHE
pesynBTarsl (COMepIKATEbHBIE KOMITOHEHTBI KOMITETeHIIMI1), KOTOPEIX IUTaHUPYETCs JOCTHYD Ha
jTame W3YUEHHS JUCLUIUIMHBI MOZYJs ¥ KOTOPBIE JOJDKHBI OylyT TPOAEMOHCTPHPOBAHEI
oOydarolMMuCs ¥ OLEHEHBl IpEerojaBarenieM 0 WHINKATOPAM/H3MEPSIEMbIM  KPUTEPHAM,
BKJTFOYEHHBIM B (hOPMYJIHPOBKY Pe3yIbTaToB 00yUCHH.

VIHIMKATOp — 3TO TpPU3HAK / CHTHAN/ MapKep, KOTOPBIH TOKa3bIBacT, Ha KAakOM yPOBHE
oGyuaromuiics T0JDKEH OCBOMTH PE3YJIBTATHI 00yUEHHS U UX TPEIBABICHAE I0IDKHO [IOATBEPAUTE
(hakT OCBOEHHSI IPEAMETHOTO COEPIKAHNS TaHHOH IMCIMILIAHEL.

VIHIMKATOPBI YYHTHIBAIOTCS [IPU BBEIOOPE U COCTABJICHHH 3a/[aHAH KOHTPOIBHO-OLIEHOYHBIX
MEpONPUATHIA (OLEHOUHBIX CPEJICTB) TEKYIIEH H TIPOMEXKYTOYHOM aTTeCTalHH.

Ilepeuens
JUCHHITHH
MO/YJISI

Kox v HauMeHOBaHHE [LianupyeMble pe3yabTaThl 00y deHHsI
KOMIIETEHIHI (MHIUKATOPBI)

name:
— OCHOBHBIE busnaeckue
CBOCTBA XKHUJIKOCTEH M ra3oB;
— OCHOBHBIC TIOHSTHS W 3aKOHBI
CTaTHKH, KMHEMAaTHKH |
JIMHAMMKH JKAIKOCTEH W Ia30B;
—  0cOOEHHOCTH (PU3MYECKOTO H
MaTeMaTH4YeCKOro
MOJIETHPOBAHHS  OJHOMEPHBIX
M TPEXMEPHBIX, J03BYKOBBIX H
CBEPX3BYKOBBIX, JIAMHHAPHBIX
OITK-1. CriocoGen (GopMyaHpoBaTh " TypﬁzneHTHHX Te“‘eHHEI
W peLlarh 3a7a44, OTHOCALIHECs K HACATIBHOH " peaJIbHOH
1po(h)eCCHOHATIBHOM 1eATEeNBHOCTH, HEC)KHMAEMOM ¥  CKHMaeMoH
NpUMeHss QyHIaMeHTalbHbIE KHATKOCTEH.
3HaHHUA OCHOBHBIX Vuems:
I'uaporasoHaMHi | 3aKOHOMEPHOCTEH pasBUTHS
Ka TIPMPOZIbL, YeIOBeKa K o0LecTBa

—  HCIOJB30BaTh OCHOBHBIC
pacueTHBIE (POPMYIIBI
THIPOra30fHHAMHUKH TIPH
TIOCTAHOBKE ¥ PELICHUH
KOHKPETHBIX TEXHHYECKHX
3a71a.

Bnaodemy:

—  NepBUYHBIMH HABBIKAMH H
OCHOBHBIMH CpPEICTBAMHA
pelLIeHHs] MaTEMaTHISCKHX
3aa4 U3 OOLIEHH)KEHEPHBIX U
CreNHaIbHBIX IACIHUILIHH
npoHITH3ALHH.

OIIK-4. Criocoben paspabareiBaTh
3/1€MEHTBI TEXHUYECKHX OOBEKTOB,
CHCTEM H TEXHOJIOTHYECKHX
TPOLIECCOB C Y4ETOM
9KOHOMHYECKHX, IKOJIOTHYECKHX,

3namy.:
—  THIpPaBIMYECKHE
3aKOHOMEPHOCTH  JIBHIKCHHSA
HMJIKOCTH B HAIOPHBIX TPyOax,




COLIHAJILHBIX OTpaHHYEHHH

peryupylomei H  3aropHOH

armaparype, a TaKXKe

TIPUHIHITOB uxX

THIPaBIHYECKOTO pacueTa.
Yuvemy: ,

—  WCIONB30BaTh Pa3padoTaHHBIE
METO/IBI ISl HaX0XKACHHS
OINTHMATBHBIX BAPHAHTOB
peIeHUs
TH/IPOra30IMHAMHYECKHX 3a7aY;

—  pacCUMTHIBATH
THIPOIMHAMUIECKHE
IapaMeTpbl TOTOKA KHIKOCTH
(raza) Tip¥ BHEILITHEM OOTCKAHHH
TeJT ¥ TSUSHHUH B KaHalax
(Tpy0ax) MpOTOYHBIX YacCTIX
THIPOTa30{IMHAMHYIECKHX
MalIKH.

Braoemn:

— METOIMKAMH IPOBEICHHUS
THUIIOBBIX PACYETOB
TpyOOIIPOBO/IOB;

— METOIMKAMH IPOBEICHUSA
HKCIIEpUMEHTA H 00paboTKH
pe3yJIbTaTOB OIBITHBIX
JTAHHBIX;

— METOIaMH pacueTa
apameTpoB
TH/IPOra3oIMHaMHYECKHX
TIPOLIECCOB.

ITK-1. CriocobeH oCy1LIeCTBIATD
nouck, 00paboTKy U aHaJIM3
HH(MOpPMALIMH U3 Pa3IH4HBIX
HCTOYHHUKOB H MpPEACTaBIATb €C B
TpebyeMoM (opmare ¢
HCITOIb30BAHUEM
HH()OPMALIMOHHBIX, KOMIBIOTEPHBIX
H CETEBBIX TEXHOJIOTHH

3name:

— 006iacTH IPUMEHEHHUS, THIIOB H
[IPUHIKIOB JEHCTBHS MHAPO- H
[THEBMOMAIIWH, HCIIOTh3YEMBIX
B TEIIOYHEPTETUKE, B KOTOPBIX
paboTaroT 3aKOHBI
THPOTra30JHHAMHKH.

Vaemn:

—  HCIOJIB30BATh 3HAHHS T10
THIPOTa30JHHAMHKE B
JanpHeimeM 00ydIeHHH |
TTPaKTHYECKOM JICATCIIBHOCTH.

Braoems:

—  yMeHHeM paboTath ¢
COBPEMEHHOH Hay4YHO-
TEeXHWYECKOH W HOPMaTHBHOM
JUTEpaTypoOH 1Mo
I'HIpOra30inHaAMHKE.




Texuuueckas
TepMOJUHAMHUKA

OIIK-1. Cniocoben opmyaupoBaTh
¥ peLuaTh 3aa4M, OTHOCALIHEC K
npohecCHOHaNLHON AeATeIbHOCTH,
MpUMeHAS (yHAaMeHTalbHbIE
3HaHHA OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHS
MIPUPOALI, YesIOBeKa M 0011eCTBa

— 3namo:
— 33KOHBl W OCHOBHBIC (DH3HKO-

MaTEeMaTHYECKHE Mojienei
[epeHoca TEIUIOTBI M MacCel
MPUMEHHUTEIIBHO K
JHEPTreTHUYCCKHM,

TEIINIOTECXHUUCCKHM H

TETIOTEXHOIOTHUECKUM
YCTaHOBKAaM M CHCTEMaM.
Vmemn:

— aHaJHU3HUpOBaTh  pe3yJbTaThl
pelIeHHs] KOHKPETHBIX 3a/1ad C
LeNpl0  IoCTpoeHus  Ooiee
COBEPIICHHBIX MOJENEH;

— HUCTOJIB30BaTh
MaTeMAaTHYEeCKUH anmapar u
HH()OpPMAIMOHHbBIE TEXHOJIOTHH
IIPU [IPOBEJICHUHU PaCcUeTOB.

Bnademy:

— OCHOBaMH
TEPMOJIMHAMHUYECKOTO aHAH3a
paboumX MPOIECCOB B
TETUIOBBIX MAlllMHaX,
OIpeeNIeHHE TTapaMeTPOB HX
paboTEI, TETI0BOMH

2 (HEKTHBHOCTH.
— Buams:

—  TepMOJWHAMHYECKHE
MIPOLIECCHI " KB
npeoOpazoBaHus JHEPTHH,
[IPOTEKAIOLTHE B
TETUIOTEXHHIECKUX
yCTaHOBKaX;

Ymems:
— TIONB30BATBCS  CIPABOYHBIMH
OI1K-2. Criocoben JaHHBIMH H

(opManH30BBIBATE U PELIATh
3a/1a4M, OTHOCALLMECH K
NpopeccHOHaTbHON JeATENIbHOCTH,
HICTIONB3YSA METObI MOZIETMPOBAHHSA
M MaTeMaTHYECKOro aHalli3a

HHGpOpPMAITHOHHBIMHA 0a3aMH 110
XapaKTepUCTHKAM MAaTEpHAJIOB
U criocobam ux 00paboTku;

— TPOBOJHUTH
TePMOJHHAMHUYECKHH  aHallki3
IMKJIOB TEIUIOBBIX MAIUHH C
[ETbI0  ONTHMH3AaLMH  HX
pabourx  XapakTEpUCTHK H
makcumusanun KIT

Braoemy:

—~ OCHOBHBIMH METOJaMH
W3MEpPEHHH, 00paboTKH
Pe3yJIbTaTOB U OLEHKH
MOTPEIIHOCTH H3MEPEHHH.




OIIK-3. CriocoGeH npoBOIMTE
HCCIIEIOBAHMA U U3bICKAHKSA 1715
pelLleHus NPUKIATHBIX
HHKEHEPHBIX 3384 OTHOCALLHXCA K
npodeccHOHATBHOMH 1eATeNIbHOCTH,
BKJIIOYAs MPOBECHHE H3MEPEHHH,
TJ1aHMPOBaHHE M MTOCTAHOBKY
OKCIIEPHMEHTOB, HHTEPIPETALIHIO
TOTYUYEHHBIX pPe3yJIbTaToOB

— Buame;

— (uzHuecKue OCHOBEBI
JKCIIEPHMEHTA U CIOCOOBI HX
peanu3anuy.

Yuvemn:

—  H3MEpATh OCHOBHEIE
napameTphl o0BeKTa c
TIOMOIIBIO THIIOBBIX
M3MEPHUTENIBHBIX ~ TPHOOPOB,
OLICHHBATh HOTPEIHOCTH
U3MEPEHUN;

— TpPOBOJHUTH dusnueckue

OKCIICPHUMEHTEIL, aHAJTH3HPOBATh

pe3ynIbTaThl AKCIEPUMEHTa C
TIPUBJICYCHHUEM METOJIOB
MaTeMaTH4YeCKOH CTATUCTHKH U
HH()OPMAHOHHBIX
TEXHOJIOTHH.

Brnaoemy:

— OCHOBaMH IIpUMECHCHHUS
HETPaIUIIHOHHBIX H
B0300HOBJISIEMBIX HCTOUHHUKOB

ITK-1. CiocofeH ocyluecTBAsTh
MOUCK, 00paboTKy W aHAIH3
HH(pOPMALIHH U3 PasTHYHBIX
HCTOYHUKOB M IIPE/ICTABNIATL €€ B
TpedyemoM chopmare ¢
HCIIOIb30BaHHEM
MH(POPMALMOHHBIX, KOMITBIOTEPHBIX
1 CETeBBIX TEXHOIOTHit

SHEPTHUH,
— 3namn:
— OCHOBHBIE  HAallpaBJIEHHUS W
NEPCIEKTHUBBI pa3BUTHS

TEIIOIHEPreTHUECKHUX CHCTEM;
Ymemn:

— aHaIW3WupoBaTh, 00pabaTeIBaThH
" CHCTEMaTH3HPOBATh
HUCXOIHYIO HAy4HYIO u
TEeXHHYECKYIO0 HH(OPMALHIO,

—  IpaBHIBHO OLICHHBATh
pe3yJIbTAThl PACYETOB.

Bnademn:

— npobneMaTuKoH u
IPUMEHEHHEM
HETPaIUIIMOHHEIX H
BO300HOBJISIEMBIX HCTOYHHKOB

TemnnomaccooOMen

SHEPTHH,.
Suame:
OIIK-3. CnocobeH npoBoAUTH = SREOHE COXpaHCHHA H
HCCIIEIOBAHMS U W3bICKAHUA 115 [PEBPALICHUA SHCPruH

peLIEHUs NPHUKIIAAHBIX
HHKEHEPHBIX 3a7a4 OTHOCALUMXCH K
npodeccHOHalIbHOR NesTelIbHOCTH,
BKJTIOYAs [IPOBENEHHE H3MEPEHHH,
IUIaHHPOBaHHE U IMMOCTAHOBKY
IKCIIEPUMEHTOBR, HHTEPIIPETALIHIO
TIOJTy4EHHBIX PE3YIBTATOB

NPUMEHHUTENBHO K CHCTEMaM
nepegaud ¥ TpaHcopManun
TEIJIOTHI.

Ymemu:

— QHAIN3WPOBATH  PE3YNIBTATEHI
PELICHHUST KOHKPETHBIX 3a7ad C
IEeJBI0  TOCTpoeHHs  Ooree
COBEPIIEHHBIX MOJIEIIEH;




HCII0JIB30BaTh
MaTeMaTHYeCKHH anmapar |
HH(pOPMALMOHHBIE TEXHOIOTHH
IIpY TIPOBEICHUH PacueTOB;
IT0JIB30BATECSl  CIIPaBOYHBIMH
JaHHBIMH "
uH(OPMaIMOHHEIME Ha3aMu 110
XapaKTepUCTHKaM MaTepHaioB
u criocobam ux 00paboTKH.

Bnademp:

METOJIaMH MPAKTHIECKOTO
HCIIONB30BAHUS COBPEMEHHBIX
KOMITBIOTEPOB s 00paboTKH
HHpOPMAILIUH U OCHOBAMH
YUCJIEHHBIX METOJOB PEIICHUS
WHKEHEPHBIX 3a71a4;
TIEPBHYHBIMH HABBIKAMH H
OCHOBHBIMH CPEJICTBAMH
PEIIeHNST MaTEMaTHIEeCKHX
3a/1a4 U3 OOIEHHKCHEPHBIX H
CIIEIHATBHBIX JUCIUILIINH
PO HIH3ALHH.

[1K-2. CnocobeH npuMeHsTh
COOTBETCTBYIOLIMH (U3HKO-
MaTeMaTH4yeCKHH annapar, MeTOZIbI
aHa/M3a ¥ MOJE/IMPOBaHKs,
TEOPETHYECKOIO H
9KCIIEPHMEHTAIbHOTO
MCCJIEIOBAHHMA [IPH PELIEHHH
npogecCHOHAbHBIX 3a1a4

3name:

Yumemn:

3aKOHBI ¥ OCHOBHBIE (DH3HKO-
MaTeMaTHYECKUX MOJIENH
IIepeHoca TEeIIOTEl W MAacChl
[IPUMEHHTEIBHO K
IHEPreTHYECKHM,
TEIIOTEXHUIECKHM a1
TEIJIOTEXHOJIOTHYECKHM
YCTAHOBKAM H CHCTEMAM.
paccUYMTHIBATE IE€peaBacMbIC
TEIIOBBIE TTOTOKH;
PacCUATHIBATE TEMIEPATYPHBIE
nmoias  (Monst  KOHLEHTpalui
BEIIECTR) B IIOTOKax
TEXHOJIOTHYECKUX KHIKOCTEH
W TaoB, B  JJIEMEHTax
KOHCTPYKIWH  TEIUIOBBIX H
TEIIOTEXHOIOTHIECKUX
YCTaHOBOK c
HHTEHCHU(DUKAITUN
TerIoMaccoooMeHa,
obecnieueHus HOpPMAaJIBHOTO
TEMIIEPATYPHOTO pexuMa
paboTeI 2JIEMEHTOB
000pyaOBaHKUS U MHHUMH3ALHH
IIOTEPh TEILIOTHI.

HETBIO
TIPOLIECCOB

Brademy:

OCHOBaMH pacyeTa mMpoueccoB
TEIJIOMAaCcCOIIEPEHOCA B




3JIEMEHTAax
TEIINIOTEXHHYECKOTO H
TEMJIOTEXHOJIOTHYECKOT O

o0opynoBaHHsI.
3uamn.

— ¢wusnyeckue OCHOBBI
IKCIIEpUMEHTa U CHOoco0Bbl HX
peanu3anyi.

Yuemn:

—  HU3MepATh OCHOBHEIE
IapaMeTpsl 00BeKTa c
IIOMOIIILIO THIIOBBIX
WU3MEPUTENBHBIX npubOpoOB,
OILIEHUBAaTh HOTPENIHOCTH
H3MEpeHHU;

[1K-3. CrniocobeH neMOHCTpHPOBATh —  TIPOBOAMTS bu3mueckue

NPUMEHEHHEe OCHOBHBIX CocoboB
NoJTy4eHus, npeodpasoBaHus,
TPaHCNOPTa W UCTOJIb30BaHHUS
TENJIOThl B TETJIOTEXHUYECKUX
YCTAHOBKaX M CHCTEMax

9KCIIEPUMEHTEI, aHATTH3HPOBATh
pe3yNnbTaThl OKCIEPHMEHTa C
IIPHUBIICUYCHUEM METOZ0B
MaTeMaTH4ecKOol CTaTHCTUKH H
HH()OPMALTHOHHBIX
TEXHOJIOTHI;

— aHanM3upoBaTh, 00pabaThBaThH
H CHCTEMAaTH3HPOBATh
HCXOJHYIO Hay4HYIO U
TEXHHYECKYIO HH(OpMAaIIHIO.

Bnaoemy:

~ OCHOBHBIMH METOJIaMH
H3MepeHuii, 00paboTKH
pe3yIbTaTOB M OLEHKH
NOTPEIHOCTH U3MEpPEHHH.

1.5.®opma oOyueHus
Peanuzauust MoIyNist IpelycMOTpeHa st 00y4aromuxcs 1o ouHoii hopme




PA3JIEJI 2. TIPOT'PAMMbI MOJYJISI
«TEOPETUYECKHUE OCHOBBI TEINIOTEXHUKW»

2.1. PABOYASI ITIPOTPAMMA JUCHHUITLJINHBI

«UAPOT A30ITUHAMUKA»

2.1.1. COOIEP:KAHUE H OCOBEHHOCTH PEAJIMBALINN TUCHUILIMHBI
«UAPOTrA30OAUHAMUKA»

2.1.1.1. Texno0run 00y4eHHsi, HCIOIb3yeMble MPH H3YYEHHH JTHCUMIVIHHBI MOy

- TpanuuroHHas (PENPOTYKTHBHAS) TEXHOIOTHS C IPUMEHEHHEM NICKTPOHHOTO 00y4eHHs.

2.1.1.2. TlnaHHpyeMbie Pe3y.IbTATI 00yICHHS (HHAMKATOPEI) IO THCIHILIAHE
«'uapora3oiHHAMHKA)

Kox 1 HauMeHOBaAHHUE
KOMIIEeTeHIHH

[LianupyeMble Pe3yIbTaThl 00ydeHHsl (HHIMKATOPbI)

OTIK-1. CriocoGeH
(opMyIHPOBATE W pellaTh
3a/la4u, OTHOCSILHECH K
npodeccuoHaIbHOM
JIeATeNbHOCTH, TPUMEHA
¢yHIaMeHTaIbHbIE 3HAHUSA
OCHOBHBIX 3aKOHOMEPHOCTEH
pasBMTHs PUPOJIbI, YEIOBEKA H
o01ecTsa

SHame:

—  OCHOBHbIE (DM3MUECKHE CBOMCTBA KUAKOCTEH H Ta308B;

—  OCHOBHBIC TIOHATHS H 3aKOHBI CTaTHKH, KHUHEMATHKH H
TUHAMMKH XKHIKOCTEH U ra30B;

— ocobeHHOCTH  (PH3MUECKOTO W MaTEMaTHYCCKOro
MO/ICJIHPOBAHUS OJHOMEPHBIX M TPEXMEPHBIX,
JIO3BYKOBBIX M CBEPX3BYKOBBIX, JIAMHUHAPHBIX M
TypOy/JIeHTHBIX TEUCHWH HWACANBHOH U peanpHOI
HECHKUMAEMOH U CHUMAEMOMN JKHIKOCTEH,

Vmemn:

—  HCITIOJB30BATH OCHOBHBIE PacueTHBIE (HOPMYIIBI
THIPOTA30IMHAMHKH [PH TIOCTAHOBKE H PEIICHAHN
KOHKPETHBIX TEXHHUECCKHX 3a1a4.

Brademn:

—  TIepBHYHBIMA HAaBBIKAMH H OCHOBHBIMH CPEACTBAMH
pelIeHHs] MaTeMaTHIECKUX 33714 U3 00IIeMHIKCHEPHBIX
M CIIeMHATBHBIX TUCIIMIUTHH TPO(QHIHM3AIHH.

OTIIK-4. CriocobeH
pa3pabarbiBaTh 31€MEHTbI
TEXHUYECKHX 00BEKTOB, CHCTEM
¥ TEXHOJIIOTHYECKHX MPOLIECCOB
C y4eTOM SKOHOMHYECKHX,
SKOJIOTHYECKHX, COLIMATBHBIX
OrpaHUyYeHHH

3uamn:

—  THIPABIMYECKHE 3aKOHOMEPHOCTH JABHIKCHHUS KHIKOCTH
B HAMOpHBIX TpyDax, pEryJupyIoIed H 3anOpHOM
anmapatype, a TaKKe NPUHIMIOB HX THAPaBIAICeCKOro
pacuera.

Vmems:

—  WCTOJIB30BaTh pa3padOTaHHbBIC METOABI UL HAXOXKICHHA
OINTHMAEHBIX BAPHAHTOB PEIICHHS
THAPOra30JMHAMIYECKHX 3a1ad,

—  pacCYMTHIBATH M'MIPOIMHAMIHIECKHE ITapaMeTpbI TIOTOKA
KAIKOCTH (rasa) IIpH BHEITHEM OOTCKAHHH TEJI U TeHCHHH
B KaHaIaxX (Tpydax) MPOTOUHBIX YacTsX
THIPOTa30IMHAMHYECKIAX MallIKH.

Bnademp:
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—  MEeTOJMKaMH IIPOBE/ICHHS THIIOBBIX PACUCTOB
TpyOOIPOBO/IOB;

—  METOIMKAMH TIPOBEICHHS IKCIIEPHMEHTA H 06paboTKu
PE3yIIBTATOB ONBITHEIX IaHHBIX;

—  METOJaMH pactera mapameTpoB
I'HPOTa30IMHAMHYECKAX TIPOLECCOB.

3uame:
[IK-1. Crioco6eH ocyLecTRIsTh — o6nacT NpPUMEHEHHUs, TUIOB M TPHHIMIIOB NeHCTBHS
HOHCK, 06paBOTKY  aHATH3 rUApo- W THEBMOMAIIWH,  MCIOMB3yeMBIX B
MH(OPMALIMH W3 PA3THHHBIX TEMIODHEPTeTHKE, B  KOTOPBIX paboTarT  3aKOHEI
MCTOYHHUKOB M MPEICTaBIATH €€ THAPOTa30oAMHAMHUKH.
Vmems:

B TpeGyemom (opmare ¢
MCIIOJIB30BaHHEM
MHGOPMALIMOHHBIX,
KOMITBIOTEpPHBIX H CETEBBIX

—  KCIIONTB30BATh 3HAHMUS 110 THIPOras0IMHAMHKE B
nampHeHmeM 00ydeHrH H TTPAKTHIECKOH JesTEbHOCTH.
Bnademp:
- ymeH#HeM paboTath ¢ COBPEMEHHOM Hay1IHO-
TexXHMYecKoil 1 HOPMATHBHOM JTHTEPATYPOi 10
IHAPOTa30IMHAMHUKE.

TEXHOJIOrHH

2.1.1.3. Cogep:xanne AHCUHIUIAHBI «['HAPOra30AHHAMHKA

Kon .
paszea Bats ety T Conepxanune
TeM;l ? JAUCIHTLIHHBI P

Hcropusi pa3BUTHS THIPABIIHKH. IIpuMeHEeHHE W 3HAYCHHC
'HPABIMKH B COBPEMEHHOM MAIIMHOCTPOCHHH. KarnensHbIE
1 ra3006pa3HbIe KUIKOCTH. OCHOBHBIC (u3H9ecKHe CBOHCTBA
JHIKOCTEH W TasoB.  YJENbHBIH  BEC,  INIOTHOCTE,
CKUMAEMOCTh,  BA3KOCTb, TEMIIEpAaTypHOe — pacllMpeHHE
JKAIKOCTEH. Mojiesb HIealbHOM KUIKOCTH.

Breneune. OCHOBHEIE
P1 (uzHUecKrEe CBOUCTBA
SKHIIKOCTEH M ra3oB

Crbl, feliCTBYIOIIME HA JKHIAKOCTB. ['MAPOCTATHICCKOC
napyenue u ero csoiicrea. uddepeHmuanbHoe ypaBHEHHE
paBHOBECHSI IKH/IKOCTH (ypaBHeHue Oiiepa). OCHOBHOE
P2 ['uapocTaTHka ypaBHEHHE THIPOCTATHKH. 3akonbl Ilackans u ApxuMmena.
IIpuGopel Ui W3MEPEHHMS IABICHHA. IleHTp [aBICHHS.
Smops! jaBinerns. OnpeneieHne CHIIbI THIPOCTATHYECKOTO
JaBIeHHMs Ha TUIOCKHE W KPUBOIHHEHHBIE TOBEPXHOCTH.

CTi0cO6b! OMACAHHS IBMKEHHS JKHIKOCTH. Y CTAaHOBHBIICECS
¥ HeyCTaHOBMBILIEeCs ABMKeHHs. HamopHoe 1 Ge3HaropHoe
BWIKEHHs. |paeKTopus, JIHHHS TOKa, TpyOKa TOKa,
SMeMeHTapHast CTpyiika, TIOTOK, HBOE CEUCHHE, MECTHAd M
CpeMHSs CKOPOCTH, TMIAPABIMYECKHC pPaaryc H JaMeTp,
pacxo. YpaBHEHHE HEPa3pPhIBHOCTH.

P3 KuHeMaTHKa ¥ THHAMHAKA | DHEPTUs HKHIKOCTH. VpaBHeHHE bBepHYyLH IUIst WealbHOH
KHIKOCTH M Ta3a sxuaKocTy. [TOTHEIH, TeOMETPHIECKHH, IbE30METPHUESCKHH
CKOpOCTHOM Hamop. YpaBHEHHE Beprymw s [I0TOKa
peansHOiT xmaKocTH. HarnopHas 1 TBE30MEeTpUYIECKast JINHUAH.
Vkitoubl JlaMHHAPHBIH H TYpOYJIeHTHEIH PEKHMBI TIBHKEHHS
JKHIKOCTH. PacrpeesieHne CKOpOCTeH Mo CEHEHMUIO TIOTOKA.
Kpurepnit  PeltHonb/ca. DIeMEHTBl TEOpHH  TOA00Hs
TUIPOMEXaHHIECKHX ITPOLIECCOB.

P4 [ W/IpaBIHUECKHE TloTepu HANOpa PH YCTAHOBHBIICMCS JABIKCHUH KHTKOCTH.
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COTIPOTHBIICHHUS U TIOTEPH
Hamopa

MecTHBIE MOTEPH HATIOPA TIPY TAMHUHAPHOM H TYpOYIEHTHOM
newxkennn. ®opmyna Beiicbaxa. Teopema bopna. ®opmyna
Wnenpuuka. Ilorepu Hamopa Ha TpeHue no mmHe. Qopmyna
Japcu-Beiicbaxa. 3axon Ilyaséiing. [llepoxoBaTocTh CTEHOK.
WUccnenosanns WM. Hukypanse. I'pagux MypuHa, 30HEI
I'H/IPABJIMYECKOT0 COIPOTHBIICHHUSI.

P5

['uapoaHaMUHIECKHUH
TIOTPaHWYHBIA CIIOH

OOTekaHue Tejl MOTOKOM BSI3KOH JKHIKOCTH, JTaAMHHAPHBIA U
TypOy/IeHTHBIH HOTpaHHYHBIE c10HM, COMPOTHBICHHE IHapa B
notoke. @opmyna Crokca. TosuuHa MOrpaHUIHOTO CIIOSL.
SIenenue orpbiBa. CONMPOTHBIIEHHE TPEHHS U COTIPOTHBIICHHE
nasieHus. JuddepeHunaabHple YPaBHEHHS JIAMHHAPHOTO
TIOTPAaHUYHOTO CJIOSL.

P6

HcTeueHne KHIKOCTH U3
OTBEPCTHH M HACAIKOB.

Knaccudukamus orBeperuit. Mcerewennme wdepes Mamble
OTBEPCTHsS B TOHKOH CTEHKE MpH TMOCTOSHHOM Harope.
HcTeueHne Npu HECOBEPIIEHHOM CKaTHH. McTedeHme Imox
ypoBeHb. VcTeueHHe depe3 HACaIKW TPH TIOCTOSHHOM
Hariope. Mcreuenwe uepe3 OTBEPCTHS W HACaJKH IIPH
TIepeMeHHOM Harope (OTIOPOXKHEHHE COCY/IOB).

P7

'uopaBnudeckuii pacyeT
TpyOONIpOBOIOB

Tumel TpyOOMPOBOAOB M HX KiaccHuKamus. YpaBHEHHE
PAaBHOMEPHOTO /IBM)KEHHs skuAkocTH M (opmyrna Illesm.
Pacuer  THIpaBAMYECKH  [UTHHHBIX  TPyOOIPOBOJIOB.
[TocnenoraTenbHOE COEIMHEHHE TpyOOIPOBOJIOB.
[apaniensHoe coefuHeHHe TPyOOnpoBoxoB.  CiioxHEIR
TpyOOTIPOBOIBL. Pacuer  THOPABIMYECKH  KOPOTKHX
TpyGompoBoso.  Pacuer  cudomHOro  TpyOOmpoBOAa.
OnTuMalibHble  CKOPOCTH M JHAMeTphl TIPH  pacdere
Tpy6GonpoBoaoB. TpyOOMpoBOAEI ¢ HACOCHOH MOJayeH
KuaKocTH. ['uapasindeckuii yuap.

P8

OIHOMEPHBIEC TEUECHUS
ra3oB

Vpasuenue bepHysum 11 annabaTuyecKoro TeUSHH ra3os.
CKOpOCTh pAacHpOCTpaHEHHs 3ByKa B rasax. Jucno Maxa.
[lapamerpsl  TopmoxeHHs,  KpurrHueckast — CKOPOCT.
VpasHenue [1oroHno. Vicreuenue rasa 4epes Cyxaroueecs
como. Como JlaBams., Ceepx3BykoBble TeueHHs. CKayku
YIZIOTHEHHSL.

CroGomnas crpys. OrpaHHUeHHBIE CTpyH. B3anMoznencTsue
CTPYH ¢ TI0cKOCTh0. CTpyHHOE IBHXCHHE B KAMEpE.

2.1.1.4. SI3bIk peaau3auuH NPOrPaMMbI
[IporpaMma JUCHHUIIIMHBI PEAIU3yETCsl HA TOCYAaPCTBEHHOM S3bIKE Poccumiickoit Denepalinu.

2.1.2. VUEBHO-METOJUYECKOE U HH®OPMAIMOHHOE OBECIEYEHHE
JUCHUIIIMHBI «TUAPOT' A3O/THHAMUKA»

DJIeKTPOHHBIE pecypebl (H3aHMs)

1. Kapmos, K. A. Ilpukiansas rupora3ofuHamMika : yueonoe nocobue / K. A. Kapnos, P.
O. Omnexuoswu. — Cankr-Iletepbypr : Jlams, 2018. — 100 c. — URL:
https://e.lanbook.com/book/107938.
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2. Kyxos, H.IL. I'maporaszoauramuka : y4eGHoe mocobue : B 2 4. / H.IT. JKykos, H.O.
Maitnukoga ; TamMOOBCKHE rocynapCTBEHHBIH TEXHHUECKHH YHHBEPCHTET. — 1amOOB :
TITY, 2015, - 15 ['mapasnuka. - 141 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=444914

3. Kypaes, A.A. [Ipuknansas ruiporasognHaMuka : yuebHoe rmocodue : B 2 gacTsx : / A.A.
Kypaes, A.I1. amkun — Hosocubupek : HI'TY, 2018. — Y. 1. 'mapoaunamuka. — 122 c.
— URL: http://biblioclub.ru/index.php?page=book&id=573832

4. Kypaes, A.A. Ilpukiagnas rugpora3ouHamMuka : yueOHoe mocodue : B 2 gacTsax : / A.A.
Kypaes, A.I1. Illamxkun. — Hosocubupek : HI'TY, 2018. — Y. 2. I'azoxmaamuka. — 151 c.
— URL: http://biblioclub.ru/index.php?page=book&id=574785

5. Ilrepennuxr, JI.B. Muapasmuka [DnexkTponustit pecype] @ yueOnuk / JI.B. IllTepenmuxr.
—  Caskr-Ilerepbypr : Jlams, 2015. — 656 c¢. [OnexTpoHHBI pecypc]
https://e.lanbook.com/book/64346.

6. Mopryuos, K. I1. I'ngpasiuka : yueGuuk / K. IT. Moprynos. — Canxr-IletepOypr : Jlans,
2014. — 288 ¢. — URL: https://e.lanbook.com/book/51930

7. Tpoxosckuii, JI.B. OCHOBBI THAPaBIHKH M THAPONpHBON : YydeOHOe mocobue
[Bnexrponnsiit pecype]/ I.B. I'poxoseknii. - Cankr-IlerepOypr : Ilomurexnuxka, 2012. -
239 c. : http://biblioclub.ru/index.php?page=book&id=124242.

8. Cmaboxanmn, [I.JI. TDuapasnuka: mnpaktukyM (Ha Komiuiekce —«Kamenbkay)
[Dnexrponnsiii pecype] / I'.J1. Cnaboxanus. — Tomck : M31-80 Tom. roc. apXuT.-CTPOHUT.
yH-Ta, 2017. — 144 ¢. http://drop-let.ru/praktikum/po_obchey_gedravlike.pdf

IleyaTHbIe H3MAHHS

L.

Kymuuos, A. A. TuaporasoauHamika : y4e0. mocodue mmst By30B / A. A. Kynwunos. - Mocksa
: THOPA-M, 2012. - 336 ¢. — 5 k3.

IIpodeccuonababIe 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHBIC H IOUCKOBbIE CHCTEMBbI

1.

DnexTpoHHO-6uGIMOTeuHas cucrema «Jlanpy https:/e.lanbook.com

2. DnexTpoHHO-OubNHOTeuHass  cucTeMa  «YHHBepcuTeTckas — bubmmoreka — OHnmaiiey

(8]

http://biblioclub.ru/

CrienuaTn3upoBaHHON HHDOPMAIMOHHO-aHATHTHYECK i pecype M-marm — www.i-Mash.ru
WH(popManHoHHO-TIONCKOBast  cucTeMa  «IlepBerii MalUMHOCTPOWTENBHBIM — HOpTA) -
http://www.1bm.ru

. Mudopmanmonnas cucrema «EnuHOE OKHO A0CTyna K 00pasoBaTeNbHBIM pecypcam» -

http://window.edu.ru
I"ocyapcTBeHHas MH(OPMALIMOHHAS CHCTEMA B 00JIACTH SHEPrOCOEPEIKESHHST U TOBBIIICHHUS
suepretryeckoii addexrusnoctu (['MC «SueprosddexrnBHOCTEY) - hitp://gisee.ru

[Mepnoanveckue H3AAHUS

1,

I'uapasiuka : CeteBoii xypHait - http://hydrojournal.ru

2. MHssectus Poccuiickoit Axanemun HayK. Mexanuka JKHIKOCTH H rasa -

http://mzg.ipmnet.ru/ru/
HUssectust Poccuiickoit AxaJleMHH HayK. DHEPreTHKaA -
https://sciencejournals.ru/journal/izen/

. Tmnpasmuka-ITresmarnka-IIpusoxs» (HPD) : MEGOpMalHOHHO-TEXHHUECKHUH Ky pHAT

http://www.industri.ru/page.php?Pageld=25
EskeMeCsYHbIH TEOPETHUECKUM W HAyUHO-IIPAKTHYCCKHH sKypHaI « TernmosHepreTHKay
http://tepen.ru/
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Marepuadsi aas gun ¢ OB3

Bece kontent DBC mnpencrasieH B BHIE

¢aitno cneumansHoro (gopmara IS

BOCIPOM3BECHUS CHHTE3aTOPOM pEYH, a TaKKe B TECTOBOM BHIE, MPHUTOJHOM IUISI NIPOYTEHHUS C
HCIIONIE30BAHHEM DKPAHHOM JTYIBI H HACTPOIKOM KOHTPACTHOCTH.

2.1.3. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

«'HAPOT A30IHHAMHKA»

CeeieHust 00 OCHAMIEHHOCTH MAHCHHIUIMHBI CHENHAJH3HPOBAHHBIM H Ja00pPaTOPHBLIM
000opy/10BaHHEM H MPOrpaMMHBIM o0ecnedeHnemM

COOTBETCTBMHM C CaHHTApHbLIMH

Haumenosanue [lepeuens
CreLHalbHbIX OCHAIIEHHOCTD CMeLMalIbHBIX TIPOrpaMMHOr0
Ne Bupn 3aHaTHit MOMELLEHHH U MOMeLLEeHHH M MOMELLEHUH 114 obecreueHus.
mia MOMeLIeHHH 1715 CaMOCTOATENHLHOM paboThI PexBu3utsel
CaMOCTOATE/IbHOM MOATBEPKAAIOLLErO
paboThl JOKYMEHTa
1 Jlexuuu VYueGHas ayauTopus | Mebenb ayIHTOpHAad ¢ | OnepaunoHHas CHCTEMA
ang npoBenenusa | koauyecTBoM pafounx Mmect B | Windows, oducHbld
JIEKLIMOHHBIX COOTBETCTBHM ¢ KomuuectBoM | maker Microsoft Office
3aHATHH crymenToB,  pabouee  mecto | Jloroop Ne 43-12/1712-
nperofaBarens, nocka | 2019 ot 18.11.2019.
ayMTOpHas. Cucrema
KomrnbroTepHas TeXHHKA: | BUAEOKOH(EPEHIHH
koMmrekt (mepeHocHoro — ecnu | Apache Openmeetings
aynuropuss He  obopynopaHa | Cucrema
CTALIMOHAPHBLIM 00OpY/OBaHHEM) | yIpaBlIeHHs —Yy4eOHBIM
POEKIHOHHOTO  00O0pYIOBaHHA: | KOHTEHTOM %
HOYTOYK/KOMIBIOTEp, TPOEKTOp, | 00yueHHeM LCMS
NPOEKLMOHHBII YKpaH/I0CKa. Moodle
2 [Ipakruyeckre | YueOHas ayauropus | Mebenb ayUTOpHAasd ¢ | OnepaunOHHAs CHCTEMA
3aHATHSA IS nmpoBeeHHa | KoluyecTBOM pabounx mecT B | Windows, oducHbli
NpaKTHYECKUX cooTBeTcTBHM ¢ KoauuecTeoM | raker Microsoft Office
3aHATHH cTyneHToB,  pabouyee  Mecto | Jlorosop Ne 43-12/1712-
rnpernoiaBaresns, nocka | 2019 or 18.11.2019.
ayAuTOpHasl. Cucrema
KomneroTepHas TEXHHKA: | yrpaBieHus  y4eOHBIM
KOMIUIEKT ([EPeHOCHOr0 — €CIH | KOHTEHTOM U
aynuropus  He  oOopynoBaHa | o0yueHHEM LCMS
craimoHapHeiM  obopynoeanuem) | Moodle
NpOeKUHMOHHOr0  000pyaOBaHHMs:
HOYTOYK/KOMIIBIOTEpP, TPOEKTOP,
NPOEKLHOHHBIH 9KpaH/I0CKa.
3 JlaGopatopHble |YueOGHas ayauropus | Mebenb ayauTOpHAs ¢ | He TpeGyercs
paboTBl 11 POBENEHHS | KOMM4eCTBOM pabovhX MecT B
nabopaTopHbIX paboT | COOTBETCTBHM ¢  KOJHYECTBOM
Ne 401 CTyJeHTOB,  pabouee  MeCTO
JlaGoparopus MpernojaBaTe’is, J0CKa
MEeXaTPOHHKH U | ayJMTOpHAas.
SRR RS OBopynoBatye, COOTBETCTBYIOLLEE
TpeGoBaHUAM OpraHH3aLUH
yueOHOro npouecca B

14




NpaBHIIAMH U HOPMaMH:

Crenn «['moponpuBol %}
rUAPOaBTOMATHKA) (B KOMILIEKTE
MCTIOJIHUTE/IbHbIE MEXaHH3Mbl —
TAAPOLMITHHIPEL, Habop
IaTYUKOB, Habop
pacripenenureneii, Habop CPEICTB
3NIEKTPO- M THAPOYIpaB/IeHH,
Habop YCTPOHCTB
MpONOPLUHOHATIEHON I'MIPABIIHKH)
—3 crenna

Crenp «[TueBmMoOnpUBOL U
[THEBMOABTOMATHKA» (B
KOMIIJIEKTE MCTIOTHUTEbHBIE

MEXaHW3MBbl — ITHEBMOLIMJIMHPBI,
Habop JaT4uHKOB, Habop
pacnpenenuTenei, Habop cpeacTB
HIEKTPO- U [IHEBMOYTIPABIEHHUA) —
2 cTeHIa

[TopratuBHas JjabopaTopus MO
runpasnuke  «Kanempka» - 3
komruiekTa (1o 4 ycTpoHcTBa)
MeGenb ayauTopHas ¢ — Cucrema
Vue6ras aymHTOpHS KOJIMYECTBOM paboumX MeCT B Bmeorc()mbepeﬂun‘ﬁ
T TN pr——— COOTBETCTBHH C KOJIMUYECTBOM Apache Openmeetings
KOHCYETAIIHH CTYZIeHTOB, pabouee MECTO CsobonHo
rnperofaBaress, 10CKa pacnpoctpansemoe I1O
ayJUTOpHas C OTKPBITBIM KOJIOM
Texyuui VyebHas ayauropus | Mebenb ayAMTOpHAas ¢ | OmnepaunoHHas cucTEMa
KOHTPO!Ib, i npoBeJieHus | konuuecTBoM paGounx mect B | Windows, o(puCHBIA
IPOMEKYTOYHAs |TeKYLIero KOHTPO/A M | COOTBETCTBHM  C  KOJIMYECTBOM | MaKeT Microsoft Office
arrecTalus IPOMEIKYTOUHOH crysentoB,  pabouee  mecro | Jlorosop Ne 43-12/1712-
aTTecTalHu MpenoaaBarTess, nocka | 2019 ot 18.11.2019.
ayIHTOpHas Cucrema
yrpaBleHus  yueOHBIM
KOHTEHTOM H
o0y4yeHHEM LCMS
Moodle
CamocrosTenbH | YueGHas ayauropus/ | MeGenb ayauTOpHast ¢ | OnepauyoHHas cUCTEMA
as pabora [TomewieHHs ans | konuuecTBoM pabounx Mect B | Windows, o(hHCHBIH
CTYIEHTOB CaMOCTOSTENBHOM cooTBeTcTBMM ¢ KomuuectBoM | maker Microsoft Office,
paboTsl crymentos,  pabouee  mecto | Jlorosop Ne 43-12/1712-
o0yyatomuxcs npernojaBaTens, nocka | 2019 or 18.11.2019.
ayIuTOpHas. Horoeop Ha
KommnbtoTepHas TeXHHKa: | NpeloCTaBIeHHe
NIepCOHA/IbHbBIE KOMIBIOTEPDI, | MOCTOAHHOIO JOCTYIa K
nepudepHHHbIe yCTpoicTBa, | ceTH  MHTepHeT — OT

YCTpOMCTBA MOAKTIOUEHHS K CETH
HuTepHer, JOCTYI B 2JIEKTPOHHYIO
HH(GOPMALIHOHHO-
obpasoparenbHyto cpeny HTH
(bunuana) YpdV,  KOMIUIEKT
JMLEH3UMOHHOrO  MPOrpaMMHOro
obecrneyeHus

30.12.2019 Ne 800037
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2.2. PABOYAS ITPOTPAMMA JUCIOATLIAHBI
«TEXHUYECKASI TEPMOJIHHAMUKA»

2.2.1. COJAEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIINH JUACHUIIIVNHBI
«TEXHUYECKASI TEPMOJUHAMMKA»

2.2.1.1. Texnoaorun o0y4eHus, HCIOIb3yeMbIe IPH H3YYeHHH THCUHTUIHHBI MOXY IS

- TpanunuoHHas (PENPOTYKTHBHAS) TEXHOJIOTHS € TTPUMEHEHHEM IEKTPOHHOTO 0OyUeHHS.

2.2.1.2. Ilnanapyemble pe3yabTaThl 00y ICHHS (MHIHKATOPDI) 10 THCHHTIIHHE
«Texnugeckasi TEPMOIHHAMHKA))

Kox n HanMeHOBaHHE
KOMIIETEeHIHH

Il1aHupyeMble pe3ybTaThbl 00y deH s (MHAHKATOPDI)

OIIK-1. Criocoben
hopMyTHpOBaTh H PELIATh
3a[a4H, OTHOCALLHECH K
npod)eccHOHANBHOM
NeATENLHOCTH, IPUMEHAS
(yHzaMeHTaIbHbIE 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHA NPUPOIBL, YelloBeKa H
ofmecTea

— 3uamn.

—  3aKOHBI ¥ OCHOBHBIE (PU3UKO-MATEMATHUECKHE MOJICIICH
TepeHoca TEMIOTHl M MAacChl TMPHMEHHTENBHO K
JHEPTETHIECKUM, TEIIOTEXHUYECKIM "
TEMIOTEXHOJOTHUECKHM YCTAHOBKAM H CHCTEMAaM.

Vaems:

—  AHAIM3MPOBATh PE3yJIBTAThl PCLICHHS KOHKPETHBIX

ja7ad C IENBI0 MOCTPOeHHs 0ojiee COBEPHICHHBIX

MoAeneH;

—  HCIIOJIB30BATh MareMaTHYeCKUH ammapaT "
MHQOPMAIMOHHbIE ~ TEXHOJIOTWH  TIPH  MPOBEICHHH
pacueToB.

Bnademp.:

—  OCHOBAMH TEPMOJIMHAMAYECKOTO aHA/M3a PaboIHX
[IPOIECCOB B TEIUIOBBIX MAlIMHAX, OTIPECTICHAC
TapaMeTpoB HX paboThl, TENVIOBOH 3 GEKTHBHOCTH.

OT1K-2. Criocoben
(hopMalIM30BBIBATDL U PELIATDL
3a/la4H, OTHOCALIMECH K
npodeccHOHaIbHOM
NeATeNbHOCTH, HCIIONE3YA
METOIBI MOZIEJIMPOBAHHUS H
MAaTeMaTHYeCKOro aHajin3a

— 3Hamb:

—  TEPMOJMHAMHYECKHE [IPOIIECCHI % I[MKJTBI
npeobpazoBaHus JHEPTHH, IPOTEKAIOLIHE B
TEeIIOTEXHHHYECKUX YCTAaHOBKAX;

Yvems:

—  I10JIb30BAThCs CIIPaBOYHBIMH JAHHBIMH %}
wHGMOPMAIMOHHEIME ~ 0asaMH  TI0  XapaKkTepHCTHKAM
MaTepHalIoB U criocobam X 06pabOoTKH;

— TIPOBOMMTL TEPMOJWHAMHYCCKHH — aHAIM3  IMMKJIOB

TEIUIOBBIX MAITHH C [EJTBI0 ONTHMH3AINK MX pabodumXx
XapaKTepUCTHK U MaKCHMHU3alliH KIIA.
Braodemo:
—  OCHOBHBIMH METOJAMH M3MEPEHMH, 06paboTKH
pe3yIbTATOB M OLIEHKH TOTPEIIHOCTH HU3MEpEeHHH,

OI1K-3. Crioco0eH NpoBOAHTE
WccleloBaHUS M U3BICKAHMS AT
peLIeH s IIPHKTaIHbIX
WHJKEHEPHBIX 3a/1a4
OTHOCALLMXCA K

— 3namb:
— (hu3WUECKHe OCHOBBI JKCHEPUMEHTA H cIocoOBI  MX
pea3aLny.
Ymems:
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npodeccHoHaIbHOM
JIeSTeNBHOCTH, BKITIOUas
[pOBENEHHE H3MEPEHHH,
IUTAHWPOBAHHE M MOCTAHOBKY
HKCIIEPHMEHTOB,
HMHTEPIIPETALHIO MOTYYEHHBIX
pesyJIbTaToB

—  W3MEpATh OCHOBHBIC 11aPAMETPBI 00BeKTa ¢ TIOMOIIBIO
THUIOBBIX  HM3MEPUTEIIBHBIX nmpubopoB,  OLCHHUBATH
TTOrPEITHOCTH U3MEPEHHUH;

—  TIPOBOJHUTH (PHU3HUCCKHE DKCIICPHMEHTBI, aHaIM3UPOBATh
pe3yNBTAThl KCIEPUMEHTA € [PUBICICHHCM METOIOB
MATEMATHYECKOH CTATHCTMKH ©  HH(OPMAIMOHHBIX
TEXHOJIOTHH.

Bradems.

—  OCHOBAMH IIPUMEHEHHUs HETPaJMLIHOHHBIX H

BO300HOBIISIEMBIX HCTOYHHKOB SHEPTHH.

[TK-1. CniocobeH oCyLIeCTBIATh
nouck, 00paboTKy M aHAIIH3
UHGOPMALIMK U3 Pa3IMUHbIX
HMCTOYHHKOR H MPEACTABIATE €€
B TpeGyeMoM (opmare ¢
HCIIOL30BAHHEM
MH(OpPMallHOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TeXHOIOrui

— 3Hamy:
— OCHOBHBIC HANpaBICHHA ¥ TEPCIEKTUBBI PA3BUTHA
TETUIOIHEPTETHUECKHX CUCTEM;
Vuvemn:
— aHanM3upoBaTh, 06pabarbiBaTE M CHCTEMAaTH3UPOBATH
HCXOHYIO HAYYHYIO ¥ TEXHUUECKYI0 HHGOPMAIHIO;
—  TIPaBWJIBHO OLEHHBATH PE3yJIBTAaThl PACHCTOB.
Brademo:
—  TpobneMaTHKOM 1 IPUMEHEHHEM HETPAIAIHOHHBIX 1
BO300HOBIIAEMBIX HCTOUHHKOB 3HEPTHH.

2.2.1.3. Conepixanne Aucuniuinnbl «TexHmYecKas TePMOIHHAMHKA

Kon
pasaena,
TeMBI

Paszaen, TeMa
AMCUMTITHHBI

Conep:xaHue

P1

Beenenne. OCHOBHEIC
TIOHSITHSI TEPMOIHHAMHKH

OGBEeKT MCClieI0BaHMs, MaTeMaTHUECKHH anmapar | 3a1a1u
TEeXHUYECKOW  TEepMOIMHAMMKH. OcHOBHBIE  CIIOCOOBI
TIOJTyYCHHUSI JHEPTHH.

Krnaccuuranyst TePMOIMHAMHYECKAX CHCTEM. IapameTpsl
cOCTOSHUS, TepMOIHHAMHUYECKOe PpaBHOBECHE. [epBbIii
(OCHOBHO) IOCTY/IAT TEPMOAHHAMHUKH.

VYpasHenue cocTosHus. [IpocTpaHcTBO COCTOSTHHH,

[ToHsITHE O TEPMOIMHAMHMUYECKOM TpoLecce. PaBHOBECHBIC U
HepaBHOBECHEIE, OOpaTHMBIE | HeoOpaTHMBIE IPOLECCHI.
L{uKIBL. O6mui KpHUTEpHUi 00paTHMOCTH
TePMOAHHAMHIECKHX MPOLECCOB.

Oripe/ieTeHHe 1 CBOMCTBA BHYTPCHHEH SHEPTHH.

Pa6ora u BHewHsAs padora. Pabora nukia.

Terora. DHTpoHS Kak 0000meHHas KOOpAHHATA. Termota
[UKIIA.

CsecH uneanbHbIX ra3oB. CrocoOsl 3aaHus COCTapa CMECH.
YpaBHeHHe COCTOSHHS IS CMECH HCATBHBIX Ia30B. Pacuer
TepPMOTMHAMMYECKHX ~ CBOMCTB ~ HICAIBHBIX  TA30B 1o
CBOICTBAM KOMITOHEHTOB. JHTPOIMS CMECH HCATBHBIX
ra3os.

TTonHas ¥ yIeTbHEIE TETIOEMKOCTH. DaKTOPbI, BIHAIONHIE HA
TennoeMKocTh., TIOHSTHE O KIACCHYECKOH | KBaHTOBOM
TEOpHSIX TETUIOEMKOCTH. PacueT KONMYecTBa TETUIOTHI MpH
[IEpEMEHHON TEIIOEMKOCTH (TabNUYHBIA U aHAJIATHUECKAH
crioco0sr). TenIoeMKOCTh ra30BhIX CcMeceH.

P2 OCHOBHBIE 3aKOHBI DOpMYTHPOBKH H MAaTeMaTH4YeCKOE BBIPAKCHHAC TIEPBOTO
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TEPMOIHHaAMHKH

3aKOHA TepMOAWHAMHKH. IIOHATHE O BEYHOM J[BHUTATENE
MIEPBOTO poJia.

DHTANBIHAS TepMOHHHﬁMH‘IGCKOﬁ CHCTEMBI W BHECIIHSASA
pabora.

KauecrBeHHOE paziauuue Mexay paboTodl M TEMIOTOH.
[TpuHnunuaneHas cXema TeIIOBOro ABMrarens. PasmuuHble
(OpMYIHPOBKH BTOPOTO 3aKOHA TepMoAuHaMHKH (TomMcoHa,
Knaysuyca, ['w66ca). [ToHsATHE 0 BEeYHOM JBHTaTElle BTOPOToO
poma. MareMaTuyecKoe BBIPAKEHHE BTOPOT0  3aKOHA
TEPMOIHHAMHKH JIJTst 0OpaTHMBIX ¥ HeOOPaTHMBIX NIPOLIECCOB,
TIPUHITHIT BO3pACTAHHSI SHTPOIIHH.

OCHOBBI TEPMOIMHAMHKH HEOOPATHMBIX TIPOLIECCOB.

Tpertuii 3akon TepmoauHamMuku. TeroBas Teopema Heprera.
Gopmymmposka I lnanka.

P3

Huddepenimansueie
ypaBHEHHUS
TEPMOJAWHAMHUKH

YpaBHeHHWs Ui TIEPBOTO  338KOHA  TEPMOJMHAMHKH,
BHYTpEHHEH OHEprHH H  OHTAJIBIIHH, OSHTPONHH U
terioeMkoctd.  3akoH  JDxoyns.  Dopmyma  Maifepa.
Brrancieane TepMOIHHAMUYECKHX (DYHKIIHI,

P4

OcHOBHEIE
TEPMOIMHAMHYECKHE
IIPOLIECCHL

VpaBHeHHE TTOIUTPOITHOTO IPOLIECCa H €T0 aHAJIH3.
IToM|TpONHEIA TPOIECC HACATLHOTO Tra3a. AnmabaTHBIH,
M30TepPMHYECKUH, H300apHBIH, H30XOPHBIH IIPOLECCEL
O6obmaroiee 3HavUeHHE MOJMTPOITHOTO MPOIECCa.

P5

TepMOJIHHaMHKa IIOTOKa

MeTo/bl ONKCAHHS W OCHOBHBIE 3aKOHBI [UIS TIOTOKA
BelecTBa. YpaBHeHHe OajaHca MEXaHWYECKOH JHEPTHH.
CxopocTs 3ByKa. Yncno Maxa. PexxuMBI TCUCHHUSI.

[Tpuntmn obpauterns Boszgelicteua. Comno u juddysop.
Ilpunrmn pabotel TypOuHbel. Tumel comen. OcoOGeHHOCTH
BO3J1€HCTBUSI TPEHHEM.

TepMoIHHAMEKA T€OMETPHYECKOTO cOIa. Pexumbl paboThI
coruia. McreueHwe WICANBHONO M pEalbHBIX Ta30B M3
CY)KHMBAIOIIErocss  KOMOHHHPOBAHHOTO corta Jlasas.
AmnabaTHueckoe TOPMOXKCHHE TIOTOKa. lemmepaTypa
anrnabaTHIECKOTO TOPMOKEHHSI.

Ilpomecc  mpoccenmupoBanus.  JuddepeHunancHeit |
unTerpanbHeii  agdext JDxoyns-Tomcona. OcobeHHOCTH
JPOCCETTHPOBAHKS BOIBI M BOASHOTO Mapa.

Po6

TepMoauHAMHUKA CHCTEM C
MEPEMEHHBIM YHCIIOM
JaCTHIL

CsobomHas sHeprust [enmpmroneia. V3o00apHbI NOTEHIHMA
['u66ca. @ynmamenranpHOoe ypaBHeHHe ImbOca s
TEPMOJINHAMHYECKHX TIOTEHIHAIOB. CooTHOMmEHHS
Makcgesia.

ITpoueccsl ¢ IepeMeHHBIM YHCIIOM JacTHI P yHIaMEHTATbHOES
ypaBHeHue ['ubOca i CHCTEM C TEPEMCHHBIM HHCIOM
YACTHIl, XUMHYIECCKHI MOTEHIHA X €r0 CBOMCTBA.

I[Ipauno Qa3 ['mb6ca. Pasosast auarpamma p-T. Dasosbie
[I€PEeX OBl TIEPBOTO poja. Y clloBHs (Ha30BOTO PaBHOBECHS Ha
IpEMEpPE  CHCTEMBI  (OKHIKOCTH — Tap». YpaBHEHHE
Knaneiipona — Knaysuyca.

P7

Peanesueie razsl. BoasHoi
rmap ¥ BJIQXHBIA BO31YX

Tepmonuuamudecke CBOHCTBA BOABI M BOJSHOTO Iapa.
Amnanus niponieccos B p-V, T-S, h-S nuarpammax. Y paBHEHHE
COCTOSIHHSI BOJIbI H IEPErpeToro mapa. PacueT mapameTpoB
BJI&XKHOT'O T1apa.

OCHOBHBIE TEPMOIHHAMHYECKHE ITPOLECCH] BOJIBI M BOIASIHOIO
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napa. PacdeT npoueccos mpy mOMOIIH TabJHIl ¥ AHATDAMM,
Brnaxseiit  Bozgyx. AOcomOTHasT W OTHOCHTENBHAS
BJIAYKHOCTB. Braroconepaxanue. TepmomuHamMuUecKue
CBOHCTBA, h-d muarpaMMa W pacyeT IPOIECCOB BIAXKHOTO
BO3JyXa.

P8

OCHOBBI XUMHYECKOH
TEPMOIUHAMUKH

Crexmomerpust XuMHYeckHX peaknmit. I[lepseii 3akoH
TEPMOJHHAMHUKY IIPHMEHHTEIBHO K XUMHUIECKIM PEaKIIHsIM,
TennoTer xuMuuecknx npespamenwii. 3akon ['ecca.
XMMHYECKOE pPaBHOBECHE, 3aKOH MIEHCTBYIOIIHX Macc.
KoncranTa paBHOBecHs. XuMu4eckoe cpoacTtBo. CxopocTu
XUMHYCCKHX PEaKIIHii.

P9

TepMmoHAMHKA [THKIIOB.
OCHOBHBIE 3aKOHBI U
TIOHATHS JUISI IIUKJIOB

IIpsiMble u oOpartHble LMKIBL [lepBelif W BTOpOH 3aKOH
TEPMOAMHAMHMKHN I8 LHMKIOB TEIUIOBBIX JIBUTATENCH.
Tepmuueckuit KIIJI nuwia. BeipaxeHue 1Isi TepMHYECKOTO
KIIJI u ero aHamms.

IMukn Kapuo. Teopemrer Kapnuo. Perenepamus Terna.
O6006mennsi mukn Kapao.

P10

["azoBBIe LMK

Llukne!l aBUratenelf BHYTPEHHErO CrOpPaHHsl ¢ H30XOPHBIM,
1300apHBIM M CMELIAHHBIM [TOIBOJIOM TEIIA U MX CPABHEHHE.
KB ra3zoTypOHHHBIX YCTaHOBOK TTY).
Tepmonumnamuueckuit  aHamusz  paboTel  KOMIIpeccopa.
Tepmuuecknit KIIJI naeansHoro mukiaa ['TY u cnocoOwr ero
ITOBBILICHHAA,

[TUKIBl  IPSIMOTOYHOIO TYPOOPEaKTHBHOTO K PAKETHOI'O
JBHTATEIICH.

FL1

[ukis! TapoTypOMHHBIX
YCTaHOBOK

IHukn Kapuo B obnactu BnaxkHoro mapa. [[ukn Penkwnra —
iK1 naporypbunHod  ycranoBku (IITY). Brusuue
HavaJbHBIX M KOHEYHBIX ITapaMeTpOB Iapa Ha TePMHUUYECKUH
KIIJI mukma. [IpoMexyTOUHBIH TIEperpes mapa, pereHeparus
TeTNOTHI U Terodukaus B uknax [ITY.
TepmonuHamuueckuit pacuer ¢ ydetoM motepb. KIIJT
peaNbHBIX  UHKIOB. DBHYTpeHHHWiI  OTHOCHTENBHBIH H
s¢pextusabiii KIT/T,

Ocobenroctr 1HKI0B ADC.,

P12

buHapHbBIE ITUKITET

Brnusinue coiicte pabouero Tena Ha KIIJ nukia Perkuna.
PacueT GMHapHOTO IHKJIA ¥ TAPOra30BOro LUKIIOB.

P13

O6parubie UUKIIBL [[HKITBI
XOJIOIMJIBHBIX YCTAHOBOK

O6parubnii nukn Kapro. IlpuHIUNHANBEHBIE CXEMBI B pacyer
BO3AYIIHOH W  TApOKOMIIPECCOPHOH  XOJOIHMIIBHBIX
YCTaHOBOK. Paboune Tena MapOKOMITPECCOPHBIX
XOJIOAMTIBHBIX YCTAHOBOK.

DKEeKTOpHBIE M alCOpOIMOHHBIE  XOJOAMJIBHBIE
YCTAHOBKM. CXE€Ma, NPHHUMI JIeHCTBHS M 3PPEeKTHBHOCTH
YCTAHOBOK.

[[MKJIBI TETIJIOBBIX HACOCOB M TpaHC(OpPMAaTOPOB TEIUIA.

P14

DKceprust
TEPMOTHHAMHYECKHX
CHCTEM

Onpenenenue 3KCEPTHH. OKceprus Tera
TEPMOIMHAMHUYECKOT0 TPOLECCa, HENOABMXHOrO pabodero
TeJa M BEIIeCTBA B IIOTOKE. DKCEPreTHYECKHH aHamu3
HEOﬁp&THMBIX IPOLIECCOB.

VYyer HeoOpaTHMMBIX TOTEph B IHKIaX. DHEPreTHUECKUH
Oananc nukna. Cucrema KIIJl. Dxcepretnyeckuil damanc u
sxceprerudeckui KITJ[ muxna. CpaBHEHHE SHEPreTHYECKOTO
H 9Kceprerrdeckoro dbanancos v KIIJI.
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[{ukitel mpsiMoro npeoOpa3oBaHus TETUIOTEI B OJIEKTPHYECKYIO
Herpamuuuonnsie
SHepruio. TomIMBHEIE 37eMEHTHL. TepMo3nexTpHdeckHe H
P15 METO/IBI ITOTYYEHHUS
s T€PMOMarHUTHBIE YCTaHOBKH. TepmoanekTpoHHEIE
JNEKTPHYECKOH SHEPTHH
npeoOpa3oBaTesy.

2.2.1.4. SI3pIK peajJH3alHi POTPaAMMBbI
IIporpamMa IHCHMITIMHEL PEAIM3YETCsl HA TOCYAapeTBEHHOM si3bike Poccumiickoit @enepanuu.

2.2.2. YYEBHO-METOJUYECKOE U NHOPOPMAIIMOHHOE
OBECIIEYEHHUE JUCHUIIVIMHBI « TEXHUYECKAS TEPMOJIHHAMMUKA»

DIeKTPOHHBIE pecypehl (H31aHHUS)

1. Hupeneman, H. M. Texuuueckas TepMoauHamuKka : ydeOHoe mocobdme / H. M.
Ilupensman. — 2-e u3n., pomn. — Cankr-IlerepOypr : Jlans, 2018. — 352 ¢. — URL:
https://e.lanbook.com/book/107965.

2. Kpyrnos, I'. A. Termmorexnuka : yuebHoe mocodue / I'. A. Kpyrnos, P. . Bynrakoga, E.
C. Kpyrnosa. — 3-e u3sn., crep. — Cankr-IletepOypr : Jlanp, 2020. — 208 ¢. — URL:
https://e.lanbook.com/book/143117.

3. Awmpxanos, [I.I'. Texanueckas TepmonuHamuka : ydebuoe mocodue / JI.I'. AMHpXaHOB,
PJA. Awmupxanoe ; pex. E.M. Ilepwenko - Kaszanp : Kaszanckuii Hay4dHO-
HccenoBaTenbekuil rexnoornyeckuii yuusepeurter (KHUTY), 2014. — 264 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=428258.

4, 3enenuos, JI.B. Texauueckas tepMmoauHamuka : yuedbHoe nocodbue : / JI.B. 3enennos. —
Camapa : CamMapckuil TOCYIapCTBEHHBIH apXHTEKTYpPHO-CTPOMTEIBHBIN YHHUBEPCHTET,
2012, — 140 ¢. — URL: http://biblioclub.ru/index.php?page=booké&id=143845.

5. Illapos, }O.U. Texuuueckas TepMOIMHAMEKA : yueOHO-MeTOMIUIecKoe mocobue : / 10.11.
[lapos, O.K. T'puropesesa. — Hoocubupck : HoBocuOHpCcKHM TrocyIapcTBEHHBIR
TEXHHYECKHUH YHHBEPCHTET, 2019. - 40 E. - URL:
http://biblioclub.ru/index.php?page=book&id=575627.

6. Jludenuesa, JI.B. Temnorexuuka : yuebroe nocodue / JIL.B. Jludenuesa ; pex. H.B.
Hlumxuaa, — 2-e, nepepad. u gon. — Kemeporo : KeMepoBCKHME TEXHOJIOTHYECKHiT
HHCTHTYT  THINEBOM  mpombiuuienHoctw, 20100 - 188 ¢ -  URL:
http://biblioclub.ru/index.php?page=book&id=141513.

IleuaTHbIe H3IaHUS
1. Kymunos, Bacumuit Anexcanaposud. Temnorexuuka : yuebHoe nocobue / B. A. Kynunos,

9. M. Kapramos, E. B. Credaniok .— Mocksa : KYPC : Uudppa-M, 2020 .— 422 ¢c. -5
3K3.

2. bBackakos, A. I1.. Texanueckas tepMoauHaMuka : yueb. nocodue / A. I1. backakos, E. 1O.

[TaBmok ; Hayd. pea. B. A. Myni .— Exarepuntypr : VI'TY-VIIH, 2010 .— 128 ¢. — 10
9K3.

IIpodeccnonanbHbIe 6a3bI JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H IIOHCKOBBIE CHCTEMbI

1. DnexrponHO-O0MGMHOTEUHAs cucTeMa «Jlanb» https:/e.lanbook.com
2. DnexTpoHHO-OMONMOTEYHass  cucTeMa  «YHHBepcHTeTcKas — bubmmorexka — OmnyaiiH»
http://biblioclub.ru/

3. Crenuayu3upoBaHHOM WHPOPMAIMOHHO-aHATHTHYecKuH pecype M-mam — www.i-Mash.ru
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WupopmanmoHHO-TIONCKOBAs

http://www.1bm.ru

CHCTEMA

«[lepBblil MAIUMHOCTPOMTENBHBIA IOpTAI» -

HNudopmanuonnas cucrema «EmwHOe OKHO mocTyma K 00pa3oBaTeabHBIM pecypcamy -
http://window.edu.ru

locynapcTBenHast HHOPMALIMOHHAS CHCTEMA B 00JIACTH SHEProCOEPEIKSHHSI U TOBBIICHHSI
sueprerudeckoit addexrunoctu (IMC «DueproaddexrusHocTh?) - http:/gisee.ru

Ilepuoauyeckue H3AaHUs

Wssectus Poccuiickol AkaJieMHUH HayK. DHepreTHka -
https://sciencejournals.ru/journal/izen/

ExemecsiaHbIi TeopeTHYeCKHil M Hay4yHO-TpakTHueckuit sxypHan «TennosnepreTukay

http://tepen.ru/
Haywno-Texanueckuii xypHan « TernmoBsie mpoueccs B TeXHUKEY - http://www.tptmai.ru.

[IpomernnienHas SHEpreTHKA - http://www.promen.energy-journals.ru/index.php/PROMEN

Marepuansi aas aun ¢ OB3
Bece kontent OBC mnpencraneH B Buuae (aiinoB cneruansHOro Qopmara Juis
BOCIIPOM3BEIECHUS] CHHTE3aTOPOM PEYH, a TAKXKe B TECTOBOM BHJE, MPUTOIHOM JUIS MPOYTCHHS C
MCIIOJIB30BAaHMEM SKPAHHOM JyNBI M HACTPOIKOH KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHHUIIJINHBI
«TEXHHYECKAS TEPMOJIUHAMMUKA»

CaeeHusi 00 OCHAIMIEHHOCTH JMCHMIVIMHBI CHENMAJH3MPOBAHHLIM H J1a00paTOPHBIM
obopyoBaHHEM M TIPOrPAMMHBIM o0ecreveHnemM

HawnmeHoBaHue Ilepeuenn
CreLMAIbHbIX OCHALIEHHOCTD CHEeLHAIbHbIX NPOrpaMMHOro
Ne | Bun sanaruit roMeLueHHH 1 TIOMELLEHWH W NOMELLeHHH 11 obecneyeHus.
m\n MOMELLEeHH 171 CaMOCTOATENbHOH paboThl PexBH3HTEHI
CaMOCTOATE/ILHOM MOATBEPXKIAIOLIET O
paboThl JOKYMEHTa
1 Jlexuuu Yyebnas aygurtopus | Mebenb ayauTopHas ¢ konudectsoMm | OnepanuoHHas cHeTeMa
18l npoBefeHHs | paounx mect B cooTBercTBHM ¢ | Windows, oducHbIH
JIEKLMOHHBIX KOJIMYECTBOM CTyIeHTOB, pabouyee | maker Microsoft Office
3aHATHH MEeCTO TpernoaaBarens, nocka | JTorosop Ne 43-12/1712-
ayIUTOpHAas. 2019 ot 18.11.2019.
KoMmnbroTepHast TexHHKa: KomIulekT | CHcreMa
(MepeHOCHOTO — €M ayAWTOpHUs He | BUIEOKOH(epeHLHH
obopyaoBaHa craunoHapHeiM | Apache Openmeetings
obopynosandeM)  mpoekuHoHHoro | Cucrema
obopynoraHus: yrpapieHus  y4eOHBIM
HOYTOYK/KOMITBIOTED, MIPOEKTOP, | KOHTEHTOM "
NPOEKLMOHHBIH 3KpaH/oocKa. obyueHueM LCMS
Moodle
2 [Mpaktuyecku | Yuebuas aynuropus | MeGenb ayautopHas ¢ konuuecTsoM | OmnepalldOHHas CHCTEMA
€ 3aHATUA st nposefeHus | pabounx MecT B cooTBeTcTBMM ¢ | Windows, opucHbIH
MPaKTHYECKHX KOJIMYECTBOM cTyjAeHTOB, paGouee | maker Microsoft Office
3aHATHH MECTO npenoaapaTens, nocka | Torosop Ne 43-12/1712-
ayIMTOpHasl. 2019 ot 18.11.2019.
KomnbloTepHas TexHuka: komiuiekT | Cucrema
(IIepeHOCHOT0 — ecjId ayQMTOpHs He | YNpaBieHHs  y4eOHBIM
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obopynosaHa CTAlLlHOHAPHBIM | KOHTEHTOM u
000pY1OBAHHEM)  TIPOEKLMOHHOTro | 00yueHHeM LCMS
000py 10BaHHA: Moodle
HOYTOYK/KOMIBIOTED, MPOEKTOp,

MPOEKLHOHHBIH YKpaH/10cKa.
JlaGopatopn |YueGnas ayauropus | MeGenb aynuropHas ¢ koauuectsoM | OnepauuoHHas cucTeMa
pie paboTel  |AnA npoBenenus | pabounx Mect B coorTBercTBHH ¢ | Windows, opHCHBIH
1aGopaTopHBIX paboT | KONMYECTBOM CTYHEHTOB, palodee | HakeT Microsoft Office
Ne 322 J'[a6opaTopmi‘ MecTo  nperopasatens,  Jocka | Jlorosop Ne 43-12/1712-
ob1ueit ¥ ayIUTOpHas. 2019 or 18.11.2019.
SKCMIEPUMEHTANBHOH | OfopyoBaHHe, —COOTBETCTBYFOLIEE
dusnku TpeGoBaHUIM OpraH13alyn
y4eGHOro mpolecca B COOTBETCTBHH
C CaHMTapHBIMM IpaBWIaMH M
HOPMaMH:
VceraHoBKa A4 ONpeaeieHus
BA3KOCTH JKM/IKOCTH — 4 LUT.
YcTaHOBKA U151 ONPee/IeHUs
MOJIIPHOM MACChl H TNIOTHOCTH
BO3yXa — 3 LT.
VeranoBka «M3ydyeHue BA3KOCTH
BO3YXa».
Veranoska «Onpenenenye
OTHOILEHHS TEIUI0EMKOCTEN
BO3AyXa»
— Cucrema
MeGesnb ayauTOpHas ¢ KOJTM4eCTBOM .
BHIEOKOH(epeHIHH
o —_— VueGHag ayauropus | pabouux MECT B COOTBETCTBHMH C Ao Drenmestin
VIBTALH pache Op gs
i ANS IPOBEAEHUS KOJIMUECTBOM CTYIEHTOB, pabouee CHGoITG
KOHCYJIbTaLHH MeCTO Mpernoaasare’is, J0cKa pactpoctparsemoe 1O
ay/IMTOpHas
C OTKPBITBIM KOJIOM
Texymmni Vuebnas ayauropus | Mebenb ayuTopHas ¢ KOJIH4ECTBOM OrnepalOHHasa cHCTEMA
KOHTPOJIb, LS nposeeHus | pabouMx MeCT B COOTBETCTBHH C Windows, o(puCHBIH
IIPOMEKYTOY  |TEKYLIETO KOHTPOJIS U | KOIHHYECTBOM  CTYACHTOB, pabouee | maker Microsoft Office
Has TPOMEIKY TOUHOM MECTO npenonaearens,  jaocka | Jlorosop Ne 43-12/1712-
arTecTalus  |aTTECTAaLHH ayAMTOpHAas 2019 or 18.11.2019.
Cucrema
yrpaBleHus  yuyeOHbBIM
KOHTEHTOM u
o0y4yeHHeM LCMS
Moodle
CamocTosTen | YueOHas ayauropus/ | Mebesb ayauTOpHas ¢ KOIHYECTBOM OrnepaloHHasd CHCTEMa
pHas padota | [lomerienus s | paBoumx MecT B coorTBeTcTBMM ¢ | Windows, o(hUCHBIH
CTYAEHTOB CaMOoCTOATEbHOM KONMYECTBOM CTyIeHToB, pabouee | naker Microsoft Office,
paboTel Mecto  mpernomasarens,  Aocka | Jlorosop Ne 43-12/ 1712-
obyuaromuxcs ayIMTOpHas. 2019 or 18.11.2019.
KommnbrorepHas TexHuKa: | Jlorosop Ha
epcoHasbHbIE KOMITBIOTEPBI, | [IPEI0CTaB/IEHHEe
nepudepHiitble YCTPOMCTBA, | TIOCTOAHHOIO J0CTyTa K
yeTpolicTBa TOAKIOYeHHs K CeTH| cetd  MHTepuer  oOT
Wurepuer, moctyn B nektponHyro | 30.12.2019 Ne 800037
HH(pOPMALHOHHO-00pa3oBaTeNbHYIO
cpeny HTH (duwmana) VYpdV,
KOMIUIEKT JIMLIEH3HOHHOTO
NporpaMMHOro obecneyeHus
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2.3. PABOYAS ITPOTPAMMA JUCHUIIINHBI

«TEIIJIOMACOOEMEH»

2.3.1. COOEP’KAHHUE 1 OCOBEHHOCTH PEAJIU3AIIMU JIMCIIATLIAHBI

«TEIINTOMACOOBMEH»

2.3.1.1. Texnosioruu o6yueHHs, HCIIO/Ib3YeMble PH H3YYeHHH TUCHHIIHHBI MOTY IS

— TpanuimonHas (penpoJyKTHBHAS) TEXHOTOTHS ¢ IPUMEHEHHEM 2JIEKTPOHHOTO 00yUeHHUS.

2.3.1.2. Ilnanupyemble pe3yibTaThl 00y4eHHs (AHAHKATOPbI) 10 IHCIHILTHHE

«Temmomaccoodmen»

Kox 1 HaumMeHOBaHME
KOMIIETEHIMH

ILnanupyemelie pe3yabTaThl 00y4eHHs (HHIHKATOPHI)

OIK-3. Criocoben npoBoAHTE
MCCJIEIOBAHHSA U U3BICKAHHUS 115
pelIeH s IIPUKJIAJIHBIX
HHXXEHEPHBIX 3a/1a4
OTHOCALIMXCSH K
npodeccHoHaILHOM
JeATeIbHOCTH, BKJIIOYas
[IPOBEJCHHE H3MEPEHHH,
TJIAHKPOBAHHE U MOCTAHOBKY
SKCIIEPUMEHTOB,
MHTEPIIPETALIHIO MOYYeHHBIX
pe3ybTaToB

Sname:

— 3aKOHBI COXpaHEHMS W  [pPEBPAIllEHHS SHEPTHH
NPUMEHUTEIBHO K CHCTeMaMm  [epefayd |
TpaHc()OpMaIuHi TETIOTHI.

Yueme.:

— QHAIW3UPOBaTh pE3YJIbTATHl PEIICHHS KOHKPETHBIX

3a7ad ¢ LEIbl0 TOCTPOeHMs 00jiee COBEPIICHHEBIX

MOJIEJIEH;

—  HCIOJIB30BATH MaTEeMaTHUYCCKHH anmnapar H
HH()OPMALMOHHBIE  TEXHOJIOTMH IIPH  IPOBEACHHH
PacueToB;

— TIONB30BAaTHCS CIIPaBOYHBIMH JaHHBIMH H

HHOOPMAIHOHHBIME ~ 0a3aMH 110 XapaKTEPHCTHKAM
MaTEpHAJIOB U criocodam ux 00paboTKH.
Brademw:

— METOJaMH IPaKTUUECKOT 0 HCIIOJIb30BaAHHS
COBPEMEHHBIX KOMIIBIOTEPOB 17151 00paboTkH
HH(OpMaIHK 1 OCHOBAMH YHCIIEHHBIX METOJIOB
pEeLIEHHS HHKEHEPHBIX 3a/1a4;

~  TIEPBHYHBIMH HaBBIKAMH W OCHOBHBIMH CpPEICTBAMH
PEIIEeHHs MaTEMaTHYECKHX 3a/1a4 M3 O0IMEHHKEHEPHBIX
M CIIELMAJIBHBIX JMCIUILIMH TPOQHIH3aLNH.

[1K-2. Cnoco6GeH npuMeHATS
COOTBETCTRYIOMINH QH3HKO-
MaTreMaTHYECKHH amnmnapar,
METO/bI aHAJIM3A U
MOJEIMPOBaHHA,
TEOPETHYECKOTO H
OKCIIEPHMEHTAJIBHOI'O
UCCIeJOBaHUSA TIPU pellleHUH
npodecCHOHANBHBIX 3a1a4

Suame:

— 3aKOHBI M OCHOBHBIC ()H3HMKO-MATEMATHYCCKHX MOJIEITH
[IEpEHOCa TEIUIOTBI M MAacChl IMPHMEHHUTEIBHO K
SHEePTreTHUYECKHM, TCINIOTEXHHYECKHM H
TEMIOTEXHOJOTHYSCKHM YCTAHOBKAM H CHCTEMAM.

Ymemu.

— PAacCUMTHIBATH MEpeIaBaeMble TEIJIOBBIE IIOTOKH;

— PpacCUHTEIBATH TeMITepaTypHbIE T0JIg (mons
KOHLEHTpalWi BEIIECTB) B IMOTOKAX TEXHOJIOTHYECCKUX
KUIKOCTEH W Ta30B, B DJJIEMEHTaX KOHCTPYKIIMi
TEIIOBBIX U TEMIOTEXHOIOTHYECKHX YCTAHOBOK C IEJIBIO
VHTCHCH(HKAMH  INIPOLECCOB  TerIoMaccoobMeHa,
obecrieueHnsT HOPMAIbHOTO TEMIIEPATYPHOTO pPEeKHMa
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Bradems:

paboTel 3JIEMEHTOB O0O0OpPYAOBAHHUS W MHHHMH3AIHH
MOTEPB TETUIOTHI,

OCHOBaMH pacueTa IMMpoHeCcCOoB TCIIJIOMACCOIICPCHOCA B
DJICMEHTAaX TCIJIOTEXHHYCCKOTI'0 K

TEIIOTEXHOJIOTHIECKOr0 000pyHOBaHH S,

[TK-3. Cnocoben

JEeMOHCTPHPOBAThL IPHUMEHEHHE

OCHOBHEIX CITOCO00B
NoJTy4eHus, npeodpasoBanus,
TpaHCNOpTa M UCTONb30BaHHS
TEILIOTHI B TEIIOTEXHHYECKHX
YCTAHOBKAX H CHCTeMax

Buame:

Vmems:

Brademn:

(HU3MYeCKHe OCHOBBI 3KCIEPUMEHTa M CIIOCOOBI HX
peau3aiiu.

HU3MEPSITh OCHOBHBIE MapaMerpsl 00BEKTa C IIOMOLIBIO
THITOBBIX ~ M3MEPUTENILHBIX  NPUOOpOB,  OIEHHWBATH
MIOTPELTHOCTH U3MEPEHHH;

IIPOBOJHUTE (DH3HUECKHE IKCIIEPHMEHTEI, aHATTH3HPOBATh
pe3yJIbTaThl SKCIEPHMEHTa ¢ IPUBJICYCHHEM METOIOB
MATeMaTHYECKOH CTAaTHCTHKH W HH(QOPMAIHOHHBIX
TEXHOJIOTHH;

aHaJIM3HPOBaTh, 00pabaTeIBaTh W CHCTEMATH3MPOBATH
HCXOIHYIO HAYYHYIO M TEXHHYECKYIO HH(pOpMaIHIO.

OCHOBHBIMH METOJIAMH M3MEPEHHUH, 00paboTKH
pe3yIbTATOB U OIEHKH NOrPEIIHOCTH M3MEPEHHH.

2.3.1.3. Copep:kanue qucunminnbl «Tenaomaccoodmen»

Kon
pasjeJa,
TEMBI

Paspnen, Tema
JUCIHATITHHBI

Conepixanue

P1

Beenenune. Criocolsl
MepeHoca TeIIOThl B
MPOCTPAHCTBE

[TepeHoc TEMIOTEI TEIUIONPOBOJHOCTBIO, KOHBEKIMEH H
m3mydeHreM. llporecchl TEMIOOTAAYM M TEIUIONEPENadH.
Temmeparyproe nose. 3akoH buo-Dypbe - OCHOBHOH 3aKOH
TETUTOTIPOBOAHOCTH. KO3 (UIMEHT  TEIIONpPOBOJIHOCTH.
MexaHu3M [epeHoca TeIIOThI B ra3ax, JKMAKOCTAX H TBEPIABIX
tenax. JQuddepeHunanbHoe ypaBHEHHE TENIOIPOBOIHOCTH
TSt TBEPAOTO Tena. Koapdpunment
TEMIIEPATYPOIPOBOIHOCTH. Y CJIOBUS OJIHO3HAYHOCTH.

P2

TennonpoBoAHOCT IPH
CTAlHOHAPHOM PEXKHME

[Tepenava TeruioTel 4Yepe3 OJHO-H MHOTOCIOHHBIE IIIOCKHE
CTEHKH IIPH TPAaHMYHBIX YCJIOBHAX TepBoro poxa. Ilepenaua
TETIJTOTHI Yepe3 OJHO-U MHOTOCIIOMHBIE TNIOCKHE CTEHKH TIPH
TPaHWYHBIX  YCIOBHAX Tperbero pona. Koahduument
TEIJIoNepeIaYn.

Ilepemawa  TEIUIOTHI  4Yepe3  OOHO-M  MHOTOCIOHHBIE
IMTHHIPAYECKHE CTEHKH NIPH TPAaHUYHBIX YCIOBHIX IIEPBOIO
poma. Ilepemava TeroTHl depe3 OJHO-M MHOTOCIOHHBIC
[MJIMHPUYECKHE CTEHKH TTPH IPaHUYHBIX YCIOBUSX TPETHETO
poza. JIunelHbIH ko3¢ pumrent TEIIONIEpeIadH.
Kpuruyeckuii [uaMeTp TEIIOBOH H30JISIIIHH.

3

WuaTeHcudukanms
poLecca TEIIonepeaadn

Crioco6b1 MHTEHCH(DHUKAIIMY TeILIoNepenayn. Tennonepenaya
qyepes peOpuCTYIO CTEHKY (TIpHOMMKEHHBIH  pacyer).
PacmipeneneHue TemrnepaTyphl 1o JuinHe pebpa. TermroBoi
MIOTOK, TIEpeIaBaeMblil ¢ TTOBEPXHOCTH pedpa. Y TOUHEHHBIH
pacyeT TEIIonepeaaun yepes peOpUcTyIO CTEHKY.
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P4

TennonpoBoxHOCTE MTpH
HECTAIlHOHAPHOM PEIKHME

Buiel HECTAHOHAPHBIX IIPOIECCOB. TeIIONpPOBOJHOCTE
TOHKOM TUTACTHHEI [IPH TPAHHYHBIX YCIOBHSIX TPETHErO POJIA.
AHanM3  TOIYYEHHOTO  pELICHWs, WYacTHBIE  CIIydYaH,
DusuuecKui cMbICI Oe3pasMepHBIX umcen biuo u Dypse.
OnpeneneHue KONHYECTBA TEIUIOTHI, OTAABAEMOTO MM
BOCIIPHHAMAEMOTO TEJIOM B IIPOLECCE HECTAHOHAPHOMH
TEIUIONPOBOAHOCTH.  HarpeBanuwe — (oxjaxkueHue) — Ten
KOHEYHBIX pazMepoB. PeryspHeIil TENI0BOH pexuM

P5

KoHBeKTHBHBIM
Ternioo0MeH

Buner 1BrKeHHs KHUIKOCTH. PeXXUMBI BHKEHHS KHIKOCTH.
'moporuHamMuueckuii M TEIUIOBOH IOrpaHUYHBIE  CIIOH.
Ousnueckue CBOMCTBA HKHIIKOCTH. Cuctema
nudpepeHIraTbHBIX ypaBHCHHH KOHBEKTHBHOTO
termoobMera. [puBenenue aupQepeHIHaTbHBIX YpaBHEHHIH
KOHBEKTHBHOIO TEIUIOOOMEHa K 0Oe3pa3MepHOMY BHIY.
bespasmepurie wncna Hyccensra, Pelinonbnca, ITpawpris,
I'pacroda, [lexne. Ux ¢usudeckuii cmpicn. Onpenensiomuit
TEOMETPHUUECKHH pasMep W OIpeleNsIomas TeMIepaTypa.
Teopems! momgobus.

Ompenenenne TpaHULl JaMHHAPHOTO M TYpOYJIEHTHOTO
MOTPaHHUYHEIX CloeB. MHTerpanbHOE ypaBHEHHE TEIJIOBOTO
noroka. Pacwer Temnoormaum  mpu  TypOyJIEHTHOM
MIOTPaHUYHOM CJIOE€ HA OCHOBE THAPOJHHAMHYECKHH TECOpPHH
Temoo0MeHa.

OcobeHnocTn  TeueHWss ©  TemwiooOMeHa B Tpybax.
JlamuHapHblit ¥ TypOyneHTHBIH pexum. TeruioBas u
THIpOAVHAaMHUUecKas  crabummsamusi.  Bs3kocTHBIT U
BSI3KOCTHO-IPAaBUTALlHOHHBIA pEXUM TeueHus. PacueTHbIe
ypaBHeHHs. (OCOOEHHOCTH TEIUIOOTAAuYd IMpH TEUCHHHU
XKHMJKOCTH B TpyOax HEKpPYTJIOTO CEUEHHS.

Kapruna oOrexanus onwHOYHOH TpyOsl Haberarommm
MTOTOKOM XHUAKOCTH. M3MeHeHMe TokanbHOrO KoadduienTa
TEIUIOOTIAAUH 10 TepuMeTpy TpyOrl. Pacuer cpennero
koo umuenta Tterootaaud. Kapruna oOrexkaHus mydka
TpyD. PexuMBl IBH)KEHHS IKHIKOCTH B Iydke TpyoO.
PacuetHeie  QopMyJaBl  JUIS  ONPEACTCHHS  CPEIHETO
KOd(p(pUIHMEeHTa TEIUIO0TAaud JUIst TpyO, HaYHHAS ¢ TPETHEro
psima. Pacuer cpensero xodduipenta TEIUIOOTIAYH ISt
BCErO ITy4ka TpyoO.

Pacwer temoormauu 1pu  CBOOOJHOM JIaMHHApHOM U
TypOYJIE€HTHOM [ABIKEHHH JXHAKOCTH BIONb BEPTUKAIBHON
CTEHKH B HEOTpaHWYEHHOM MpOCTpaHCcTBe. TeIooTaaua npu
JIBVDKCHUH IKHJIKOCTH BOIM3H TOPH30HTAIBHO
pacrionokeHHo# TpyObl. MeToauka pacuera TENIOOTIaqyH
IpH CBOOOJHOM [BHIXKEHHH JKHIKOCTH B OTlpaHHYEHHOM
IPOCTPAHCTRE.

P6

Tennoobmen npu
(ha30BBIX MPEBPAIICHUIX

[Inenoynass u kamenbHas KOHIAeHcalws. TeriooTAada IpH
KOHJICHCAIIMH CYXOT0 HACHIIIEHHOTO I1apa Ha BEPTHKAIBHOMN
MMOBEPXHOCTH TIPH JIAMHHApHOM pEXHMEe TeYEeHHs IIJIEHKH
KOHZIeHcaTa. Termoorjaua IpH KOHAEHCAMH Ilapa Ha
rOPHU30HTATBHON TpyOe u myukax Tpy0. PakTopsl, BIUSIONIHE
Ha TeII000MEeH NP KOHACHCALIHH

Pexxumbl  KUNEHHsI.  YCIOBHS,  HEOOXOAHMMBIE  JUIS
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BO3HUKHOBEHHSI IIpollecca KWIIGHHs. BimsHue meperpesa
JKUJIKOCTH Ha BeJMYMHY KO3 GHIMEHTa TEMI00TIaYH.
Pacuerdpie (GopMyibl KOIQQUIMEHTa TEIUIOOTAAYH IIPH
ITy3BIPEKOBOM PEXKHMME KUIICHHS.

P7

TennmooOMeH M3TydeHHEM

Oco6eHHOCTH H3ITyUYeH s ¥ TIOTTIOIEHHs SJHEPIHH TBEPIBIMH,
KHUIKAMH M Ta3000pasHbBIMH  cpefiaMH. BHIBI TEIIOBBIX
MOTOKOB. Pa3HOBHIHOCTH MOIyC(EPHUECKOr0 H3IYyUCHHS.
Ces3p  5(Q(EeKTHBHOTO M PE3yNbTHPYIOIIETO H3IyYCHHS.
3aKOHBI TEIJIOBOTO H3ITyYEHHUS.

Teruioo6MeH H3TydeHHEM B 3aMKHYTOH CHCTEME, COCTOSIIEH
M3 JByX cepblx Ten. IlpuBeneHHas CTENEHb YEPHOTEL
Cpenauii  yriuosodt KOI(QQWIMEHT u3jIydeHus. YacTHbIC
carydan. CIOKHBIH TeIJI000MEH.

P8

TeruooOMeEHHEIE
anmaparsl

Bugsl TemmooOMeHHBIX ammaparoB. CXeMbl  JIBHIKCHHS
teroHocuTeneit. OCHOBHBIE MOJIOKEHHS TEIITIOBOI0 pacdeTa.
VpaBHeHHE TEIIOBOro Oananca. Y paBHEHHE TETUIONEPEIayH.
CpennerHTerpaIbHBIH TEMIIEPATyPHBIH HAmop. CpaBHeHHE
NpAMOTOYHOH M IPOTHBOTOYHOH — CXeM  JBHIKCHHS
TEIJIOHOCHTEIICH

P9

MaccoobmeH

MaccoBasi ¥ MONbHAs KOHIEHTpaLus BellecTsa. I'paineHT
KoHmeHTparmn. 3akoH Puka. Kospdurment muddysun.
3amuch 3akoHa @uka depe3 TapUHAbHOS [aBJICHHME.
BeluniciieHre TUIOTHOCTH TOTOKa Macchl Jubdy3HoHHBIH
ITOTPaHHWYHBIH ClIOH. YpaBHEHHE MacCoOTAa4y. AHAJIOrHs
MEKIy TPOIECCaMy TEIIO- W MaccooOMeHa. bespasMepHbie
upena [lepsyna u [Imuara. Ompenenenne kosbpduuneHTa
MaccoOTAauH.

DIeKTPOHHBIE pecypehl (H3XaHHs)

2.3.1.4. SI3pIK peaqu3anuu NporpaMmel
TIporpaMMa JMCIMILTHHEBI Pealn3yeTes Ha rocy1apeTBeHHOM f3bike Poccuiickol Denepanu.

2.3.2. YYEBHO-METOJANYECKOE 5| HHO®OPMAIIHOHHOE
OBECIIEYEHUE JUCIHUILIAHBI « TEINIOMACOOBMEH»

1. Jleprorun, B. B. Termomaccoobmet : yueGuoe mocobue / B. B. [leprorus, B. ®. Bacunees,
B. M. Vrismesa. — 2-¢ u31L., ucnp. — Cankt-Ilerep6ypr : JIans, 2018, — 240 c. — URL:
https://e.lanbook.com/book/107285.

Kpyrios, I'. A. Tertorexnnka : yueGHoe nocobue / I'. A. Kpyriios, P. W. bynrakosa, E.
C. KpyroBa. — 3-e usx., crep. — Canxr-IlerepGypr : Jlans, 2020. — 208 ¢. — URL:
https://e.lanbook.com/book/143117.

JIndennesa, JI.B. Terorexunka : yueGuoe mocobue / JLB. Jludennena ; pen. H.B.
Ilnmkusa. — 2-¢, mepepab. n jom. — KemepoBo : KeMepoBCKAN TEXHONOTHUECKHH
MHCTHTYT  Twmiesolf  npombimviessoctd, 2010, - 188 ¢ — URL:
http://biblioclub.ru/index.php?page=book&id=141513.

BeInofTHeHHe TabopaTopHbiX pabot mo kypey «Teopus TemnomaccoobMeHay : yuebHO-
MeToIIIecKoe Tocobue / mox pexakimeit B. 1. Xsoctosa, B. H. Apanacsesa. — Mocksa
: MI'TY um. H.D. Baymana, 2012, — 67 ¢. — URL: https://e.lanbook.com/book/52233.
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5. Ilapos, IO.H. Teromaccoodmen ; yuebroe nocodue : / F0.U. Ilapos, O.K. I'puropsesa.
— Hogocubupck : HoBocn6upekuii rocy1apeTBeHHBIN TeXHIYeCKHit yHuBepenTet, 2018.
— 164 ¢.— URL: http://biblioclub.ru/index.php?page=book&id=576520.

6. Mutponos, B.B. OcHoBbl Teopu# MaccooOMeHa : yueOHO-MeToIudecKoe nocodue : [16+]
/ B.B. Murponos, O.B. I{serkos. — Caukt-Iletepbypr : Yrusepcurer U TMO, 2019. —
126 c. — URL: http://biblioclub.ru/index.php?page=book&id=566778.

7. Crosnos, H.M. TeopeTHdeckne OCHOBBI TEIIIOTEXHHKH: TEXHWYECKAS TEPMOJHHAMHUKA
termmtomaccoobmern / HH. Crosos, C.C. Cmupuos, A.B. CmuprHoBa. — CTaBpoIois :
Cesepo-Kaskasckuit ®enepamsubiit yausepeuter (CKOY), 2014, — 225 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=457750.

8. Bumum, }0.B. Teopernueckie 0CHOBEI TEIIOTEXHNUKH: Termomaccoobmen / FO.B. Buuw,
P.B. Kazaxos, B.B. Konocos. — Kpacuosipck : Cubupckuil denepanbHblii yHUBEPCHTET
(CDY), 2015. — 370 ¢. — URL: http://biblioclub.ru/index.php?page=book&id=497752.

IleyaTHbIe H3HAHNA

1. Kymuaos, Bacuiuii Anexcanaposuu. TeruoTexHuka : yaebnoe nocobue / B. A. KynuHos,

9. M. Kapramos, E. B. Credaniok .— Mocksa : KYPC : Mrdpa-M, 2020 .— 422 ¢. -5
IK3.

IpodeccnoHanbHbIe 6a3bl TAHHBIX, HHPOPMAINOHHO-CIIPABOYHbIE H ITOHCKOBBIE CHCTEMBI

L.

(U8

DrekTpoHHO-6ubMHMoTeuHas cuctema «Jlanpy https://e.lanbook.com
DNeKTpoHHO-OMOMHOTeUHas  cucTemMa  «YHHBepcHTeTcKas — buGnuoreka — Ownaithy»

http://biblioclub.ru/

CrienuaTM3HpOBaHHON MH(OPMAHOHHO-aHAIN THIeCKHH pecype M-mam — www.i-Mash.ru
WupopMaroHHo-nIouckoBast  cuctema  «llepBblif  MAIIMHOCTPOMTCIBHBIA — IOPTAD -
http://www.lbm.ru

. Vndopmanmonnas cucreMa «EauHOe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam» -

http://window.edu.ru
['ocynapcTBeHHas HHGOPMALMOHHAS CHCTEMA B 00JIaCTH SHEProCOEPEeIKEHHS U TTOBBIIICHUS
srepretryeckoit addpexrusroctn ('UC «IueprosdexTuBHOCTH») - hitp://gisee.ru

Hepnonuqecmne H3JaHHHA

1.

2.

c
4,

Hssectns Poceniickoit AkaeMiuy HayK. DHEPreTHKa -
https://sciencejournals.ru/journal/izen/

EsxeMecsSuHbIi TEOpeTHYECKUH W HAyTHO-TIPAKTHIECKHH xKypHai « TernosHepreTuKay
http://tepen.ru/

HayuHo-TexHHuecKHit xypHan « TerIoBbIe IPOIECCH B TEXHHKEY - http:/www.tptmai.ru.
TIpoMBIIIIEHHAs SHEpreTHKa - hitp://www.promen.energy-journals.ru/index.php/PROMEN

Marepnaisi st aun ¢ OB3

Beco kouTedt OBC mpencrasmen B Buge (aiinoB cmenmansHoro Qopmara JUIs

BOCIIPOHM3BEICHHS] CHHTE3aTOPOM PEUH, a TAK/KE B TECTOBOM BHJE, MPHUIOJHOM I TPOHUTCHHUS €
HCIIOJIE30BAHMEM SKPAaHHOM JIyITbl ¥ HACTPOHKOH KOHTPACTHOCTH.

2.3.3. MATEPHAJIbHO-TEXHIYECKOE OBECIIEYEHHUE JTACHUILIMHBI
«TEILJIOMACOOBMEH»

CBeleHHsI 00 OCHAIIEHHOCTH JMCHMILUIMHBI CHENHATH3HPOBAHHBIM H Ja00paTOPHBIM
ofopy/I0BAHHEM H NIPOrPaMMHBIM o0ecredeHHeM
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HaumenoBanue ITepeueHs
CreLHaIbHbIX OcHalIeHHOCTb ClIeHaIbHBIX [IPOrpaMMHOTO
Ne Bun 3anstuid MOMeLLEeHHH 1 MIOMEIIEeHHH ¥ NoMeLLeHHH 11 obecrnievyeHus.
mn MOMELLeHUH 115l CaMOCTOSTEbHOM paboThl PeKkBH3HTHI
CaMOCTOSITEIIbHOM MOATBEPKIAIOLIETO
paboTsl JOKYMEHTa
1 Jlexuun VueGHas ayautopus | MebGenb ayauTopHad ¢ | OnepaunoHHas CHCTEMa
s rpoBesesus | konuuecteom paGounx Mect B | Windows, opucHslit
JIEKLMOHHBIX COOTBeTCTBMM ¢  KosuyecTBoM | maker Microsoft Office
3aHATHH crymento,  paGouee  mecto | Jlorosop Ne 43-12/1712-
TnperioiaBarens, nmocka | 2019 ot 18.11.2019.
ayJUTOpHasl. Cucrema
KomnerotepHas TeXHHKA: | BHACOKOH(EpeHLIHH
KOMIUIeKT (mepeHocHoro — eciu | Apache Openmeetings
aynutopus  He  obopynosana | Cucrema
CTALMOHAPHBIM O0OpPYIOBAaHHEM) | YTPaBNeHHs  Y4eOHBIM
MPOEKLMOHHOr0  000pYJIOBaHHsA: | KOHTEHTOM H
HOYTOYK/KOMIIbIOTEP, TPOEKTOp, | 00yUeHHeM LCMS
MPOeKLMOHHbBIH 9KpaH/10CKa. Moodle
2 Ilpakrtuueckre | YueGHas aymuropus | MeGenb ayIuTopHas ¢ | OnepalMoHHAsA CHCTEMA
3aHATHSA s npoBeseHHs | KonuuecTBOM pabouux Mect B | Windows, oducHbIH
MPaKTUYECKUX coorsercTBHM ¢  koauuecteoM | naker Microsoft Office
3aHATHH crynento,  pabouee  mecto | Jlorosop Ne 43-12/1712-
rperojiaBaTers, nocka | 2019 ot 18.11.2019.
ayIUTOpHas. Cucrema
KomnbrotepHas TeXHHKA: | YIpaBIeHHs  y4eOHBIM
KOMIUIEKT (MEPEHOCHOTO — €C/IH | KOHTEHTOM "
ayautopus  He  oGopysopaHa | ofyqeHHeM LCMS
cranuoHapHeIM  0GopynoeanueM) | Moodle
TPOEKLHOHHOr0  000py1OBaHH:
HOYTOYK/KOMIIBIOTEP, TPOEKTOP,
TPOEKLMOHHBIH 3KpaH/IoCcKa.
3 JlabopatopHble |YueGHas ayauropus | Mebenb ayIMTOpHAas ¢ | He Tpebyercs
paboThl 2Tt NpoBejeHHs | KOMMYeCTBOM paboyMx MecT B
nabopatopHbix paboT | COOTBETCTBHM € KOJHMYECTBOM
Ne 031 JlaGopatopus cTyaeHTOB,  paouee  MeCToO
TETIOTEXHUKH rpernojaBarens, JocKa
ay/IMTOpHas.
OBGopyaoBaHHe, COOTBETCTBYHOLLEE
TpeboBaHUAM OpraHu3alUH
yueOHoro rpouecca B
COOTBETCTBHH C CaHMTapHLIMH
TMpaBUIAMH W HOPMaMH:
JlaGopatopHas YCTaHOBKa
«CraunoHapHas
TEIJIONPOBOJIHOCTbY,
JlaGoparopHas yCTaHOBKa
«HecTauuoHapHbIi Tena000MeH»,
JlaGopatopHas ycTaHOBKa
«Harpee TepMHYECKH TOHKHX
TE,
JlaGopartopHas yCTaHOBKa
«Tennonepena4a
Harpesare/ibHOro npubopay
4 Koncynprauuu | VueOnas ayauropus | Mebeib ayAuTOpHas ¢ Cucrema
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IUIS TIPOBEJIeH U

KOJIHYECTBOM pabouux MecT B

BUAEOKOH(epeHLH

KOHCYJIbTaLlMi COOTBETCTBHH C KOIHYECTBOM Apache Openmeetings
CTYAEHTOB, pabouee MECTO CroboaHo
npenofaearelis, 10cKa pactpoctpatsemoe 110
ayIHTOpHasl C OTKPBITBIM KOJOM
Texyuuit Vuebnas aynuropus | Mebenp ayaMTOpHas ¢ | OnepaunoHHas CHCTEMA
KOHTPOJIb, ihE nposeaeHus | konuuectBom pabounx Mmect B | Windows, oducHbli
[POMEKYTOUHAS |TEKyLIEro KOHTPOJIS M | COOTBETCTBHM ¢ KojkuecTBoM | naker Microsoft Office
aTTecTalms MPOMEKYTOUHOH cTyneHToB,  pabouee  mecto | Jlorosop Ne 43-12/1712-
aTTrecTaluu npenojasared, nocka | 2019 ot 18.11.2019.
ayIUTOpHAs Cucrema
ynpaBjieHust  y4eOHBIM
KOHTEHTOM u
o0ydeHreM LCMS
Moodle
Camocroarelibl | YueGHas ayauropus/ | MeGenb ayauTopHasd ¢ | OnepaumoHHas cHCTeMa
as pabora [Tomernenus s | konuuectsom paGounx Mect B | Windows, o(pUCHEIH
CTYZIEHTOB CaMOCTOSATEILHOH COOTBETCTBMM ¢  KojimuecTBoM | maketr Microsoft Office,
paboTsl crynentos,  pabouee  mecto | Jlorosop Ne 43-12/1712-
obyuarolmxcs npernoaaBareis, mocka | 2019 ot 18.11.2019.
ayIMTOpHAas. Horosop Ha
KomnerorepHad TEXHHKA: | IPEOCTABIIEHHE
MepCcOHabHbIE KOMITBIOTEPBI, | TIOCTOSHHOTO JOCTYIA K
nepudgepuiiibie ycrpoicTBa, | ceth  HurepHer ot

YCTPOHCTBA MOAKIIOUEHHS K CETH
WHTepHeT, ZOCTYN B 2JIEKTPOHHYO
HH(OPMALMOHHO-
obpasoBarensHyo cpeny HTH
(punuana) YpdY,  KOMIUIEKT
JIMLIEH3HOHHOTO  TIPOrPaMMHOI0
obecrneueHus

30.12.2019 Ne 800037
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