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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

O3HAKOMJICHHE CTYACHTOB C 3aKOHAaMH Pa3JIMYHBIX BHIOB TEIZIOOOMEHA,
HEOOXOJMMBIMH JIJISI TIPOBEJICHHUS BCECTOPOHHHUX, YACTO IMOATAITHBIX, TEILJIOBBIX
pacyeTOB OCHOBHBIX arperatoB JIBHTaTels, HANpPaBJICHHOEC Ha O0OCCIICUCHUE
PO eCCUOHATILHOM IESITCIIBHOCTH CISITUAIKMCTA IMMHPOKOTO TMPOQHUIIS.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

W3YYCHUE TEIUIOMPOBOIHOCTH TIPU CTAlMOHAPHOM pEXUME; H3YUCHUE
TEIJIONMPOBOAHOCTA TPH  HECTAlIMOHAPHOM PEXUME; H3YyYeHHE OCHOBHBIX
MOJIOKEHUH KOHBEKTUBHOTO TEIJIOOOMEHA; M3Y4YCHHE MPOIecca TETUIOOTAaud MpU
BBEIHY)KJICHHOM JBIDKEHWH B KaHAlaX; HW3Y4YEHUE TEIJIOOOMEHA W3IIyYCHHUEM;
W3YYCHHUE TETUIOOTIaYM B XUMHUYECKH PEarupyromuX MOTOKaX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucrumnaa  «TemnomaccooOMeH» OTHOCUTCS K JHUCHUILIMHAM YacTH,
dbopmupyeMoOil ydaCTHUKaMH OOpa30BaTENIbHBIX OTHOIICHUM (JUCIUIUIMHA 110
BbIOOpPY) Osioka B1.

3. HEPEYEHbD IIVTAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 11O
JUCHUITJIMHE
[Ipouecc wusyuenus aucuuiuinHbl «TemromaccooOMeH» HampaBleH Ha
(bopMHpOBaHUE CIAEAYIOMNUX KOMIIETEHIIUNI:
[1K-1 - CnocoGeH npoBOAUTH PACUETHI TPOYHOCTH, HAIE)KHOCTH U pabOUnx
MPOLIECCOB B IBUTATENSIX U SHEPTETUYECKUX YCTAHOBKAX JIETATEIbHBIX alllapaToB

Pe3yabTaThl 00yueHHs, XapaKTepU3ywime

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

I1K-1 3HATh. BU/bI TEINIOOOMEHA; OCHOBHBIE 3aKOHBI IEPEHOCA TEIUIOTHI;
KOHBEKTHBHBIH TEIUI00OMEH; TEIJIOBOE U3JIydeHHe; Tu(epeHraIbHble
ypaBHEHUS NEpEeHOCca TEIJIOThI; YPaBHEHUE COXPAHEHMsI SHEPTUH;
nuddepeHmaIbHbIe ypaBHEHHs TEIUIONPOBOAHOCTH; OCHOBHBIE 3aKOHBI
IIepeHoca BEIleCTBA; PEKUMBbI IBUKEHUS )KUJIKOCTH; YpaBHEHHE
HEpPa3pbIBHOCTH; XapaKTEPUCTUKU TypOyJIE€HTHOTO JIBUXKEHUS (XapakTep,
CTPYKTYpa); OCHOBHBIE TIOJIOKEHUSI TEOPUH TTOJ00MST; KPUTEPUHU TTOT00US;
yucia Diinepa u Ppyna; 6e3pazMepHblil KO3QPUIMEHT MaCCOOTIauU U
yucno Hycenvbra; uncna [Ipanaris, [lekne u @ypoe; uncino bro; xpurepuit
(a30BOro nepexoia; KpUTEpUaIbHbIC YPAaBHEHHS U UX BUJL.

YMETb. IPUMEHATh 3aKOH pacnpocTpaHeHus Temna Oypbe ¢ IpUMEHEHUEM
KO3 pHIIMEHTa TEIUIONPOBOAHOCTH ISl pa3HbIX MaTE€pPUaIOB IpU
MHOT'OCJIOMHOM M IWJIMHAPUYECKON CTEHKaX; ONPEAEIIUTH M0JIE TEMIEPATYP
B TOHKOM cTepkHe (pebpe); onpeAeauTh TEMIOBOM MOTOK B TOHKOM
cTepkHe (pebpe) u TerIo00MeH uepe3 opeOpEHHYIO CTEHKY; MOJIH30BaThCS
IIporpaMMoil pacuéra oxiaxaeHus kamepsl cropanus XKP/I s pa3Hbix
TEMIIepaTyp TOPEHNUs U Napbl TOPOYETO M OKUCIUTENS TOTUINBA.

BJIQZIETH. METO/I0JIOTHEN U METOIaMH TEIIoNepe1aun, 00eceunBaIOIIMMU
CO3JJaHUE KOHKYPEHTOCIIOCOOHBIX 00pa31i0B HOBOI a9pOKOCMUYECKOM
TEXHUKU




4. OB BEM JIUCIUITLJINHBI
OO61mas Tpy10eMKOCTh JUCHUIUIMHBI « TermomaccooOMen» cocTaBisieT 8 3.e.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATHN

ouyHasi gopma oOyueHust

. Bcero CemecTpbl
Bunapl yueOHOM paboThI P
4acoB 4 5
AyauTOpHBbIE 3aHATHSA (BCEro) 144 72 72
B ToMm umncre:
Jleknuun 36 18 18
[Tpaktrueckue 3anstus (I13) 36 18 18
JlabopaTtopusie pabotsl (JIP) 72 36 36
CamocrosiTeibHas padbora 108 36 72
KypcoBasi padora + +
Yackl Ha KOHTPOJIb 36 - 36
Buasl npoMeKyTOYHOM aTTECTALUU - DK3aMEH,
+ 324CT |9K3aMCH
3a4€T
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 288 108 180
3a4.e]l. 8 3 5
5. COAEP KAHUE JUCHUIIJIUHBI MOLYJIA)
5.1 Copnep:xkanue pa3aesioB JAUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust
Ne HaumenoBanue TeMbl Conepxanue pasnena Jlexny Tpax Jla6. CPC Beero,
/1 3aH. 3aH. gac
1 |Bsenenue. Pusnueckue IIpenmer, uenu u 3agauu. Bunel nepenauun
OCHOBBI ITEPEIaYH TETIOTHL. TEOTHl  (TEIUIOOOMEHa):  KOHBEKIIHS,
TermnonpoBoJHOCTh Tl Ha TETIONPOBOAHOCTb, TEIIOBOC H3ITyUEHHE.
CTaI[MOHAPHOM pEXHUME Temnepatypuoe noje. TeniaoBoil MOTOK.
3akon  Dypre. JubdepeHunansHoe
ypaBHEHME temnonposogHoct.| 4 4 16 42
TennonpoBOHOCTE  OJHOCIOHHONW U
MHOTOCJIOWHOW CTEHOK Ha CTAl[MOHAPHBIX
pexnuMax. TeronpoBoHOCT
HWIMHAPUYECKOH cTeHku. KoHTakTHOE
TETIOBOE CONPOTUBIICHHE.
2 |KoHBeKTHBHBII TEMI000OMEH ®duznueckas KapTHUHA mpoiiecca
KOHBEKTHBHOTO TerooomMeHa. dopmyrna
HeroToHa. JuddepennmanpHbre
ypaBHEHHsI KOHBEKTHBHOTO TEIIOOOMEHA.
TTousTue nonoous (bu3mUecKux
npoueccoB.  Kpurepun  momobus u
w PP 6 | 8 | 16 48
pUTEpUATIEHEIE ypaBHEHHUS
KOHBEKTHBHOTO TemiooOMeHa. IloHsTue
aBTOMOJIETIHOCTH. KoHBEKTHBHBII
TEIUI00OMEH npu BBIHYKICHHOM
JBHUKCHHM TEIUIOHOCHTENST B KaHauax.
Ocobennoctn TerroooMeHa npu
JIBIDKCHUU ra3o00pa3HOTo




TETJIOHOCUTENS € OOJBIION CKOPOCTBIO.
KonBextusHblil TEII000MeH npu
CcBOOOIHOM ABM)KEHUH TETLIOHOCHTEIS.

3 |Ilepemaua TeroTsl uepes dusnueckass KapTHHA W OCHOBHBIC
CTEHKH U METO/IBI TETLIOBOM 3aKOHOMEPHOCTH  MEpefiayd  TEeIIOThI
3aIIUTHI yepe3 creHkd. Ilepemada TEIIOTHI Yepe3
pedpo u opebpenHyo cTeHKY. CrocoObt

TETUIOBO 3AIUTHI 9IIEMEHTOB ! 5 16 18
KOHCTPYKIIUH BO3.{YIITHBIX Cy/IOB
BOCHHOTO Ha3HAYCHUs W HX CHIIOBBIX
YCTaHOBOK.

46

4 |TennooOMeH H3ITyYeHUEM OCHOBHBIE  ONpEACTEHUsT M  3aKOHBI
n3TydeHuss aOCONIOTHO YEpHOTO Tela.
OCOOEHHOCTH W3ITy4YeHHs W IOTJIOIICHHUS
peanbHbBIX Tell. TerooOMeH H3IydeHHeM
MEXIy TeJlaMH, pa3aeaeHHbBIMI 7 8 8 18
Npo3pavyHoii cpenoil. BiusiHue 3kpaHoB.
OCOOCHHOCTH ~ M3JIy4YeHUs Ta30B U
IUTaMEHH. [Ipobnema 3aMETHOCTH
JIeTaTeNIbHbIX allapaToB B HH(PaKpacHOM
JMara30He U3IyUCHHS.

41

5 |Ocobennoctu duznyeckas KapTHHA mpoiiecca.
HeCTalMoHapHBIX nporieccoB  (Kpurepun momobust u  KpuTepHaIbHOE
TernooOMeHa ypaBHEHHE IIpoliecca HECTalMOHApHON 7 6 18
TEIIONPOBOAHOCTH. OcobenHocTH
MPOIIECCOB TEII00OMeHa MpH OOJBIINX U
MaJIbIX 3HaYCHHUSX KpuTepus buo.

31

6 |TemooOMeHHBIE anmapaTsl. OO0mme cBeACHUS O TEIUIOOOMEHHBIX
3akImoveHmne anmaparax. OcHOBHBIE TUTIBI
TEIIO0OMEHHBIX anmnaparosB.
Konctpyxkums, TIPUHITHAIT paboTh
TEIJIOOOMEHHBIX aMllapaToB U CHCTEM
OXJIAK/ICHUS,  YCTAHABIMBAEMBIX  HA
ABMALMOHHBIX  JBMraTelsix  BOGHHOTo| D 5 16 18
Ha3Ha4YCHUs. TeroBoi pacuer
PeKyIepaTuBHBIX TETI00OMEHHBIX
armaparos.

3akioyenue. [lepcreKTUBBI Pa3sBUTHS U
TEOPHH TEIIIO0OMEHA.

44

Hroro| 36 36 72 108

252

5.2 llepeuennb 1a060paTOPHBIX padoT

I/ICCJ'IC,Z[OBaHI/IC TCILJIOIIPOBOAHOCTHU MATCPUATIOB MCTOAOM IIJIACTUHBI

HCCJ’IC}IOB&HHG TCIJIOOTAQYN  IIPU €CTECTBEHHOM KOHBEKIINHN BO31yXxa
TOPU3OHTAJIBHOI'O MUJIMHAPA

HCCJ’IC}IOB&HHG TCIIOOTAQYN  IIPU €CTECTBEHHOM KOHBCKIIMM  BO3yXa
BCPTUKAJIBHOI'O NUJIMHAPA

HccnenoBanue Tersonepeiayu Mpy BIHYKIEHHOM JIBYKEHUH BO3/1yXa B TpyOe

OKOJIO

OKOJIO

OHpe,Z[CJ'ICHI/IC KOB(I)(I)I/II_II/IeHTa HU3ITyUYCHUSA SJICKTPOIIPOBOASAIINX MaTCcpHrajIoB

KaJIOPUMECTPHUICCKUM METOJOM

HccnenoBanue TEMIOBOTO Mpoliecca B TEINIOOOMEHHOM aniapare THIa «Tpyoa B TpyOe»




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMUM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCIUILIMHBI
MpeaycMaTpUBAET BHIMIOJIHEHHUE KYPCOBOM paboThI B 5 ceMecTpe AJis OUHOU (HOpMBbI
oOyJeHus.

[IpumepHass TemMatuka KypcoBoW paboTel: «Pacuer TenmiooOMeHHOTro
amnmapara»

3aiayu, permaeMble NPy BBIITOJHEHHH KypCOBOM paOOTHI:

* OIIpE/IeNICHNE THIPABINYECKUX XapaKTEPUCTUK TEITIOOOMEHHOT0 anmnapara

* OIIpE/IeJIEHNE TEOMETPUUECKUX XapaKTEPUCTUK TEIJIOOOMEHHOT0 anmnapara

* IOCTPOCHUE TeMIepaTypHOro rpadurka paboThl TEMII00OMEHHOTO arnmapaTa

KypcoBas pabGora Bxmouyar B ce0s rpaduyeckyrd 4YacTb W
pPacUYeTHO-TIOSICHUTENBbHYIO 3aITUCKY.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUS
IMPOMEKXYTOUYHOM ATTECTAIIUU OBYYAIOIIIUXCS IO
JANCIHHUIIJINHE

7.1. Onucanue mokaszareJieili 1 KpUTepueB OLEHUBAHUS KOMIETEHIUM
HA Pa3JIMYHBbIX 3TANAaX UX GOPMHUPOBaAHUSA, ONIUCAHUE KA OLCHUBAHUS

7.1.1 Tan Tekylmero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

Komme- PesynbTaTel 00y4enus, Kpurepun
XapaKTepu3youue ATTecTOBaH He aTTecToBan
TCHIHS C(l)Ole/IPOBaHHOCTb KOMIIETCHIUU OLCHUBAHUSA
IK-1 3HATh BHJIBI TEIJIOOOMEHa; IIpakTnueckue Brmonnenue pabor | HeBsinonaHeHne
OCHOBHBIE 3aKOHBI IIEPEHOCA 3aHATUS, B CPOK, paboT B CPOK,
TEIJIOThl; KOHBEKTUBHBIN 1abopaTOPHBIH IIPEyCMOTPEHHBIN B| IPELyCMOTPEHHBIN
TETI000MEH; TEIIOBOE MPaKTUKyM pabounx B paboumnx
n3nydenne; muddepeHnmansHbe IIporpamMmax porpamMmax

YpaBHEHHsI IEPEHOCA TEIUIOTHI;
YpaBHEHHE COXPaHEHHs IHEPTHH;
muddepeHnraNbHbIe ypaBHEHUS
TEIJIONPOBOIHOCTH; OCHOBHBIE
3aKOHBI IEPEHOCA BEIIECTBA;
PEKUMBI ABHKEHUSI KUIKOCTH;
ypaBHEHHE HePa3phIBHOCTH;
XapaKTEePUCTUKHU TYypOYJIEHTHOTO
JBIDKCHUSI (XapakTep, CTPyKTypa);
OCHOBHBIE IT0JIOXKEHHS TEOPUH
oJI00us1; KPUTEPUH MTOJO0HS;
yncna Oiinepa u Opyna;
6e3pa3MepHbIit KodddurmeHT
MaccooTauu u grcio Hycenbra;
yncna [Ipanarins, [exne u @ypsee;
gucno buo; kputepwii hazoBoro
nepexo/ia; KpurepuaibHbIe
YpaBHEHHUsI U MX BUJI.

YMETb PUMEHSThH 3aKOH [IpakTrueckue Brimonaenue pabor |  HebimomHeHue
pacripocTpaneHus Temia Oypse ¢ [3aHATHS, B CPOK, paboT B CpoK,
MIPUMEHEHHEM KO3 PHUITHEHTA nabopaTopHbI MPETyCMOTPEHHBIN B| TPEIyCMOTPEHHBIH

TEIUIONPOBOAHOCTH JJISI Pa3HBIX  [mpakTukym paboumnx B paboumnx




MaTepHUaIoB IPU MHOTOCIONHON U
LHUINHAPUUECKON CTEHKaX;
OTIPENIEIINTS TI0JI€ TEMIIEPATYP B
TOHKOM cTepkHe (pedpe);
ONPENEINUTD TEINIOBOH MOTOK B
TOHKOM CTepkHE (pedpe) u
TEIUI00OMEH depe3 0peOpEHHYI0
CTEHKY; IOIb30BaThCs
IIPOrpaMMou pacuéra
OXJIaX/IEHUs KaMephbl CTOpaHUs
JKPJI nuist pa3HBIX TeMIepaTyp
TOPEHUS U Mapbl FOPIOYEro U
OKHUCIIUTENS! TOIINBA.

mporpammax

rporpammax

BJIAJIETH METONOJIOTUEN U
METOJIAMH TEILJIONePEeaayHu,
00eCceYrBaOIINMY CO3IaHKHE
KOHKYPEHTOCIIOCOOHBIX 00pa3IoB
HOBOM a3pOKOCMHUYECKON TEXHUKHU

IIpakTuueckue
3aHATHS,
1a00paTOPHBIH
HMPaKTUKyM

Brimonaenue pabdor
B CPOK,
IIPE1yCMOTPEHHBIN B
pabounx
porpaMmax

Hesbimonnenue
paboT B CpoK,
IPENYCMOTPEHHbIN
B paboumx
IIporpamMmax

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU
Pe3ynbTathl mpOMEXYTOUHOTO KOHTpPOJISI 3HAHUM OlleHMBarOTCsS B 4, 5
cemecTpe AJisi OUHOU (opMbl O0yUEHUS IO JBYX/YETHIPEXOAIIbHONU CUCTEME:
«3a4TEHO»
«HE 3a4TCHO»

Kommne-
TEeHIH

PesyabTaTsl 00yuyeHus,
XapakTepHu3ylomue
c(hopMUPOBAHHOCTH KOMIETEHIIMH

Kpurtepun
OLleHHBAHUS

3aureHo

He 3aureno

[K-1

3HATh BUJIBI TEIUIOOOMEHA;
OCHOBHBIE 3aKOHBI ITEpPEeHOCa
TEIJIOThI; KOHBEKTUBHBIH
TEnI000MEH; TEIIOBOE
n3nydeHue; nuddepeHaabHbIe
ypaBHEHHS IIepeHOCa TEIUIOTHI;
ypaBHEHHE COXpPaHEHUS SHEPTHUH;
i depeHnranbHbIe ypaBHEHHs
TETUIONPOBOIHOCTH; OCHOBHBIE
3aKOHBI IEPEHOCA BEIIECTBA;
PEKUMBI ABHKEHUSI )KUIAKOCTH;
ypaBHEHHE HEPa3pBIBHOCTH;
XapaKTEePUCTUKH TypOyIEHTHOTO
JBIKCHUS (XapakTep, CTPYyKTypa);
OCHOBHBIE TTOJIOKEHHS TEOPHH
10JI00Ms1; KPUTEPUU TTOJO0HMST;
yucna Dinepa u Opyna;
6e3pa3mepHbIi K03 HUIHEHT
Maccootaauu u uncio Hycenbra;
yncna [Ipanarins, [exne u @ypsee;
yucio buo; kxputepuit GpazoBoro
nepexosa; KpUTepHaabHbIe
ypaBHEHHS M UX BHJL.

Tect

Brinmonnenue Tecrta
Ha 70-100%

BrmmonHenne Menee
70%

YMETh IIPUMECHSATH 3aKOH
pacupoctpaneHus Temia Oypbe ¢
IIpUMEHEeHneM K03 dpunneHTa
TETUIONPOBOHOCTH JJISl PA3HBIX
MaTepuasIoB PU MHOTOCIONHON U
L[I/IJ'[I/IH}IpI/I‘-ICCKOﬁ CTCHKAX,
OTIPEJICTIUT MOJIe TEMIIEpaTyp B
TOHKOM cTepkHe (pedpe);
OTIPEeTUTh TEIIOBOH IOTOK B
TOHKOM cTepkHe (pedpe) u
TEIUIOOOMEH 4epe3 OpeOpEHHYIO
CTEHKY; NOJIb30BAThCS

Pemenne
CTaHJapTHBIX
MpaKTUYECKUX 3a]a4

IIponemoHcTpupoBa
H BEpHBIN X0J
pelieHus B
OOJILIIMHCTBE 33024

3&,&3‘11/1 HE pCIICHBI




IporpamMmMmoii pacuéra
OXJTaX/IEHUS KaMepbl CTOPaHUs
KP/I nnst pa3HbIX TeMIIEpaTyp
TOPEHHMS U MTapbl TOPIOYETO U
OKHCJIUTEISI TOIUINBA.

BJIAJICTh METONOJIOTHEH 1 Pemenue npuknanueix | [IpogemoHcTprpoBa | 3agadu He peIeHBI
METOJaMH TeIlIoIepenadn, 3a7a4 B KOHKPETHOH H BEPHBIHA X0x
00eCTIeYNBAIOIINMH CO3TaHUE MIPEeIMETHON 00JIACTH peIIeHs B

KOHKYPEHTOCIIOCOOHBIX 00pa3IoB OOJBIIMHCTBE 32149

HOBOM a3pOKOCMHUYECKON TEXHUKHU

W
«OTIUYHOY;

«XOPOLIOY;
«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHOY.

Kommne-
TEeHIHA

PesyabTaTsl 00yuyeHus,
XapaKTepu3ywomue
c(hopMHPOBAHHOCTH
KOMIIeTeHIINH

Kpurepuu
OLICHMBAH
ust

OTJau4YHO

Xopowo

Yaosa.

Heynosa.

[K-1

3HATh BUABI TeriooOMeHa; | Tecr
OCHOBHBIC 3aKOHBI IIEpPEHOCA
TEIIOThl; KOHBEKTUBHBIH
TEII000MEH; TEIIOBOE
U3JTy4eHue,;
muddepeHnnanbHbIe
ypaBHEHHS IIepeHoca
TEIJIOTHI; ypaBHEHHE
COXpaHEHHMs SHEPIHH;
mudQepeHraIbHEIC
ypaBHEHUS
TETIIONPOBOIHOCTH;
OCHOBHBIE 3aKOHBI ITEpeHOCa
BEILIECTBA; PEKUMBI
JIBHDKEHUS JKHJIKOCTH;
ypaBHEHHE HEPa3pPbHIBHOCTH;
XapaKTePUCTUKU
TypOyJIEHTHOTO JBUKECHHUS
(xapakrep, CTpYKTypa);
OCHOBHBbIE ITOJIOKEHHS
TEOPHH MOJO0NS; KPUTEPHU
noo0us; yrcia Diiepa u
®pyna; 6e3pa3MepHBIi

K03 PHUIUEHT MaccCOOTIaYN
n yncio Hycenbra; uncna
IIpannarans, Ilexne u @ypse;
yucio buo; kpurepuii
(hazoBoro nmepexona;
KpHUTEpHAJIbHbIC YPABHEHUS U
uX BHI.

Brmonnenne
Tecta Ha 90-
100%

Brmonaenne
Tecta Ha 80-
90%

Bremonaenne
Tecta Ha 70-
80%

B tecte
menee 70%
MIPaBUJILHBI

X OTBETOB

YMETh IPUMEHATH 3aKOH
pactpocTpaHeHus Teria
®ypre ¢ NPUMEHEHUEM

k03¢ punneHTa
TEIUIONPOBOAHOCTHU TSt
pa3HBIX MaTEPHAJIOB MPU
MHOTOCJIOHON 1
UIMHIPHYCCKON CTEHKAX;
OIPENIENUTh 10JIE
TEeMIepaTyp B TOHKOM
crepxkHe (pedpe);
OTIPENICIUTH TEIUIOBOM MOTOK

bIX

Pemennue
CTaHJapTH

IpaKTu4ec
KUX 3a1a4

Bagaun
pelLIeHBl B
IIOJTHOM
o0beMe U
MOJTY4EHbBI
BEPHBIE
OTBETHI

IIponemoncTp
HpOBaH
BEPHBIN X011
peleHus Beex,
HO HE NOJIyYeH
BEPHBIN OTBET
BO BCEX
3agauax

[IpogemoncTp
WPOBaH
BEPHBIN X0[
peuieHus B
OOJIBIIMHCTBE
3a/1a4

3amaun HE
peLIeHbI




B TOHKOM CTepikHe (pebpe) u
TEIUIO0OMEH uepes
OpeOpEHHYIO CTEHKY;
10JIb30BaThCS MPOrpaMMOit
pacdéra OXJIaXXIeHHS KaMePBhI
cropanus JKPJI nis pa3Hbix
TEeMIIEpaTyp TOPEHNUS U Tapbl
TOPIOYET0 M OKHUCIUTEIS
TOILINBA.

BJAJIETh METOIOJIOTHEN U Pemenne 3amaun Iponemonctp | [Ipomemonctp | 3amaun He
METOJ[AMH TEIUIONCPEauy, |MPUKIATH peIICHBI B HUPOBaH HUpOBaH peIICHBI
o0ecIeunBarIIMU BIX 337124 B IIOJIHOM BEPHBIHA X0 | BEpHBIN X011
CO3/IaHue KOHKPETHO o0beMe U |pelieHus BCeX,| perieHus B
KOHKYPEHTOCIIOCOOHBIX s MOJTYYCHBI  [HO HE MOJYYCH| OOJIBIINHCTBE
00pa3IoB HOBOA MIPEIMETHO BEPHEBIC BEPHBII OTBET 3a1a4
AIPOKOCMHUYCCKOM TEXHUKH |if 001acTH OTBETBI BO BCEX
3aa4yax
7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeICTB  (THIOBBIE

KOHTPOJIbHBbIE 33J]aHUSl WJIH HHbIe MaTepUAaJibl, He00OX0AUMBbIe ISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB H (MJIH) ONBITA 1€ATEILHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3aaHUI 1JI51 NOATOTOBKH K TECTHPOBAHUIO

Ne
BapuanTbl
BOIIPOC Bompoc

a 0TBETOB
BepHo 111, 4TO MEXIy CTEHKaMU, pa3/IeIeHHBIMH CJI0EM 1-ra

1 ra3a, MOXET CYIIEeCTBOBaTh KaK KOHBEKTHUBHBIN 2 - her
TEIJI000MEH, TaK U TeIJI000MEH HU3JyueHueM?

2 Asnsercs nu  termooOMeH Mexay ConHueM u 1-na
TJIaHETaMU TPUMEPOM CII0KHOTO TerIooOoMeHa? 2 - HeT

3 SBnsieTcs 1 MEPEHOC TETUIOTHI Yepe3 CTEKIIO TPUMEPOM o
CJIOKHOTO TeriooOMeHa?

4 Bo3mokeH 1 KOHBEKTHUBHBIN TEINIOOOMEH B TBEPJIOM n 0o
tene?

5 SABnsierca I KOHBEKTHBHAsI TEII00Taa4a "o
3JI€MEHTapHBIM MTPOIIECCOM?

6 SBnsieTcs M mpoliecc TEIoNnepesay 3JIeMEHTapHbIM "o
MPOIIECCOM?

7 Bo3MoxHO 11 siBIIeHHE MacCOOOMEHa MPH OTCYTCTBUU o
KOHBEKINH?

8 N3 nByx enunun - Br u Ik, aBasgercd au TOJIbKO Bt n_un
€IUHUIIEN TEIUIOBOW MOITHOCTH?
Tenonepenaua - 9TO  Tpomecc KOHBEKTHBHOTO

9 TEIMI000MeHa MEXIYy MOTOKaMM >KUAKOCTH WMJIM ra3a u L
MOBEPXHOCTHIO TBEPIOTO TeyIa?
Temnootaaua - 3TO  MHpolecC  KOHBEKTHUBHOTO

10 TEII000MEHa MEeXAy MOTOKAMHU KHUIKOCTH WJIU Ta3a U A
MOBEPXHOCTHIO TBEPJIOTO TeNa?

7.2.2 IlpumepHBIii NepeyeHb 3aJaHUi VIS pellleHus] CTAHAAPTHBIX 32/1a4

Ne Bapuantsl
Bomnpoc
BOIpoOCa OTBETOB
1 MoryTt T U30TEPMHUYECKHE MOBEPXHOCTHU 1-na
nepeceKaTbes? 2 - HEeT




Moryr M H30TEepMHUYECKHE IOBEPXHOCTH OBITh
3aMKHYTBIMU?

1-nma
2 - HeT

BepHro au BTOpoe yrBepxkaenue - grad t | umsorepme
wiu grad t || uzorepme?

BepHo 1nm, 4Yro 1mOpH  CTAlMOHAPHOM  pPEXKUME
TEIIO0OMEHA Mepernaja TeMIepaTyp Ha CTEHKE MPsSMO
POMOPLUOHAJICH €€ TEPMHUUECKOMY CONPOTHBIICHUIO?

OIII/IHaKOBBIe JIn paSMepHOCTI/I HMCIOT IIIIOTHOCTH
TEIUIOBOrO MOTOKA U JUHEHHAA IUIOTHOCTh TEIJIOBOTO
noToka?

Moxert i YBEJIINYMBATHCS SKBUBAJICHTHBIN
KO PUIIMEHT  TEIUIONPOBOJHOCTH  MHOTOCIOMHOM
CTCHKH MPH YBEIUYCHHH €€ OOIIEero TePMUYECKOTO
CONPOTUBJICHUS, HO TPU COXPAHEHUU TOJIIUHBI
CTEHKH?

BepHo nu, 4TO B Cily4ae IUJIOCKOM CTEHKH YAEIbHOE
TEPMUYECKOE COIMPOTHUBJICHUE TEIUIOOTIAaYu 3aBUCHUT
TOJIBKO OT KOA(PHUIMEHTa TETUIOOT1auu ?

BepHo nm, 4Tto B cilydae UWIMHIPUYECKOH CTEHKH
yIeIbHOE TEPMUYECKOE CONPOTHBICHUE TEIUIOOTIAYN
3aBHCHUT TOJIKO OT K09()(UITMEHTa TeIII00TIauu?

Bcerna JIA TCPMHUYCCKOC COIIPOTUBJICHHUEC
TCILIONICpCaAaAY MCKAY KHUHIAKOCTAMHU UYCPE3 CTCHKY
0ouplIIe TCPMHUYCCKOI'O COIIPOTHUBJIICHUS 9TOM CTEHKHU?
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B cnydae Terutomepenadu oT BOIBI K BO3AYXY yepe3
Pa3ACTSAIONIYI0 UX METAJUIMYECKYI0 CTEHKY SIBIISETCS
aM opeOpeHHe CTEHKH CO CTOpOHBI Bo3dyxa Ooiee
3 PEKTUBHBIM, YEM CO CTOPOHBI BOJIbI?

7.2.3 IlpumepHbIii IepeyeHb 3aJaHNi 115 peleHus 1

UKJIAAHBIX 32124

Ne Bapuantsbl
Bomnpoc
BOIpoOCA OTBETOB

JloctaTouHO 1M 3HATh YCIOBHUS OJHO3HA4YHOCTH, 1-ra

1 4TOOBI OIHucaTh npouece U3MEHEHUS 2 - et
TEMIIEPATYPHOTO MOJIsl B TBEPJIOM Teje?
Hoctatouno 1 3HaTh  JaugdepeHIuanbHoe

2 ypaBHEHHUE TEIUIONPOBOJHOCTH, YTOOBI ONMPEIEIUTh 1-na
TEMIIepaTypHOE I0JIe B TBEpAOM Tejie (B JiroOoM 2 - HeT
TOYKE U B JTI000 MOMEHT BpEMEHH )?

3 OpuMHaKkoBBl JIM  pa3MEpHOCTH  Kod(duimeHToB "o
TEMIEPATYPONPOBOJTHOCTH M TEIIOMPOBOAHOCTH?

4 B03MO0>XHO 71 OCYIIECTBIEHUE TPAHUYHBIX YCIOBUN o
1 pona Ha nmoBepxHOCTH mapa’?
3aBUCHUT JIM OT XapaKTepa IPAHUYHBIX YCIOBHUI BUJ
bopMyIbI, MOJTy4YE€HHOU nocine pelieHus

5 g epeHIaIbLHOro ypaBHEHUS L
TEIIONPOBOAHOCTH u OTHCHIBAIOLIEH
TEMIEPATYPHOE 1oJ1e?
BepHo mm, uro Oe3pasmepHas KoopAuHaTta X

6 CTAHOBUTCA PABHOM HYJIO B LEHTPE ILIACTUHBI R
TOJIIIMHOMN 20 ?

7 Moxer I Oe3pa3MepHas TeMIeparypa U




YBEIUYMBATHLCA B PEKUME HArpeBaHWs WIH B
pEeXKUME OXJTAKICHUS?

MoOXHO 7M1 1O THUMOBBIM JUarpamMMmam Bujga © =
f(Fo, Bi) mist unuHIpa onpeaeauTs 0e3pa3mMepHyo v
TeMIlepaTypy B J00OH TOYKE HEOTPAaHUYEHHOTO
HUATUHApA?

HocrarouyHo M OAHOW W3 auarpamMm Bujga O =
f(Fo, Bi) s mimacTuHbl, YTOOBI ONPEACIHUTH
9 pasHOCTh  Oe3pa3MEpHBIX  TEMIEpaTyp  MEXIy
CEepeIMHOW U TOBEPXHOCTbIO  HEOTPAaHUYEHHOU
IUIACTHHBI?

Nwmeerca mu B cocraBe kpurepueB buo m ®ypse W
OJHOVMMEHHBII MHOXKUTENIE? o

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy
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1. Buapl (crioco0Obl) epeHoca TeroThl: PUu3ndecKas CylHOCTb, IPUMEPHI.
2. OCHOBHBIE MOHATHS TEIJIONPOBOAHOCTHU (TEMIIEPATYPHOE TOJIE, TPATUEHT
TEMIEPATYPBbI, TEIJIOBOM MOTOK, INIOTHOCTH TEIJIOBOI'O OTOKA) M UX aHAJIU3.

3. 3akoH @ypre: puznyecKas CylHOCTb, ypaBHEHUE, aHAJIU3.

4. TennonpoBOIHOCTE IUIOCKOW OJHOCIOWHON CTEHKH: KapTHHA IpoIecca,
OIIPEJENICHHUE IUNIOTHOCTH TEIJIOBOIO MOTOKA, aHAJIM3.

S. TennonpoBOIHOCTE INIOCKOK MHOTOCJIOMHON CTEHKH: KapTHHA IIpoliecca,
OIPEJENICHHUE IUNIOTHOCTH TEIIJIOBOI0O MOTOKA, aHAJIHU3.

6. TennonpoBOIHOCTh HWJIMHAPUYECKOW OJJTHOCIOMHON CTEHKH: KapTHUHA
npoliecca, onpeeIeH!e TNIOTHOCTH TETIOBOr0 MOTOKA, aHAJIH3.

1. du3nyecKre OCHOBBI KOHBEKTUBHOI'O TEINIOOOMEHA (TEMI00Tauu):
onpezeneHue, (PaKTopbl ONpeAeISIoNe HHTEHCUBHOCTh TEIUIOOTIauu (aHAIN3).
8. 3akoH HploTOHA: ypaBHEHMS, aHAIINU3: OPSAIOK HAXOXKAEHUS KodhduirienTa
TEIJIOOTAAYH.

Q. Kpurepuu nogodust nporecca KOHBEKTUBHOIO TEMJIOOOMEHA: BUIbI,

dbopMyIIbl, aHATH3.

10. KpurepuansHble ypaBHEHUS: ONpeaesieHus, (hopma 3arncy, Ha3HauYeHue.

11. Temmootnaya npy BBIHYK/IEHHOM BHEIITHEM OOTEKAHUU TETUIOHOCUTEIIEM
MJIOCKOM MOBEPXHOCTHU: KapTHHA MPOIIecca, ONpPeIeTICHUE TUIOTHOCTH TETLIOBOTO
MOTOKa, aHanu3. MaKTOPkI, BIUAIONINE HA UHTEHCUBHOCTD TETIJIOOTIAYH.

12. Temmootnaya Tpu BHIHYXJICHHOM JBMYKEHUHU TETUIOHOCUTEISI B KaHAJaX:
KapTHHA MPOIECcca, ONPEICSICHUE IIIOTHOCTH TEIUIOBOTO MTOTOKA, aHaIn3. DakTophI,
BJTUSIIOIINE HA MHTEHCUBHOCTD TETUIOOT/IAYH.

13. Temnootnaya npu rpaBUTAIMOHHOM CBOOOITHOM JBMYKEHUH TEIIJIOHOCUTEIIS B
HEOTPAHWYCHHOM MPOCTPAHCTBE: TIOHATHS O CBOOOTHOM JBMYKCHUH M YCIIOBHS €TI0
BO3HUKHOBEHUS, KapTHHA IIPOIIecca, ONpeIeIEHUE MIIOTHOCTH TEIJIOBOTO MOTOKA,
aHaJu3.

14. Temnnootnaya mpu rpaBUTAIIMOHHOM CBOOOJHOM JIBM)KCHUU B OTPAHUYCHHOM
MPOCTPAHCTBE: KapTHUHA MPoIlecca, ONpeieJeHUe TUIOTHOCTH TETIOBOTO TIOTOKA,
aHasus.

15. Tlepenmaya TemIOTH Yepe3 TUIOCKYIO OJHOCIONHYIO CTEHKY: KapTHHA
MpoIlecca, ONPEIeICHHE MIOTHOCTU TEIJIOBOTO MOTOKA, aHAJIN3.



16. Tlepemaya TemIOTH Yepe3 TUIOCKYIO MHOTOCIONHYIO CTEHKY: KapTHHA
nporiecca, Onpe/esieHre TUIOTHOCTH TEIUIOBOTO MOTOKA, aHAIN3.
17.  Tlepemava TEIUIOTHI Yepe3 MIIMHAPUICCKYIO OJHOCIOWHYIO CTEHKY: KapTHHA
nporiecca, OnpeesieHrne TUIOTHOCTH TETUIOBOTO MOTOKA, aHAIN3.
18. TemmoBas M30JIALMS CTCHOK: Ha3HAUYCHUE, ONIPEICTICHUE TOJIIIHHBI
TEIUTON30JSIIIMOHHOTO MMOKPBITHS, IPUMEHEHUE MaTepHaIa.
19. OpeOpenue cTeHOK: Ha3HAYEHUE, Mepeava TeIIOThl Yepe3 OPEOPEHHYIO
CTCHKY (KapTHHA MPOIlecca ONpeeIeHNe INTOTHOCTH TEIJIOBOTO MOTOKA, aHAIH3).
20. TerutoBas 3ammTa CTCHOK IMOCPEACTBOM KOHBEKTUBHOTO OXJIAXKICHUS:
KapTHHA TIpoliecca, aHaIN3, IPUMEpPHI.
21. TemuoBast 3ammTa CTEHOK MOCPEACTBOM 3arpaguTeIbHOTO (TIEHOYHOTO)
OXJIAKJICHUS: KapTHHA TIPOIeCcca, aHAIHA3, IIPUMEPHI.
22. TemoBas 3amuTa CTEHOK MOCPEICTBOM IOPUCTOTO OXJTKICHUS: KapTHHA
mpoliecca, aHajau3, IPUMEpPHI.
23. TemuoBas 3amuTa CTEHOK MOCPEACTBOM TYTOIJIABKUX (ITACCHUBHBIX )
TEIJIO3AIIUTHBIX TOKPBITUNA: KapTUHA MPoIlecca, aHau3, IPUMEPBHI.
24. TemuoBas 3alIMTa CTEHOK IMMOCPEICTBOM YHOCHUMBIX (aKTHBHBIX )
TEIJIO3AIIUTHBIX TOKPBITUH: KapTUHA IIpoliecca, aHAIN3, TPUMEPHI.

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB Il MOATOTOBKHU K IK3aMeHY
1. Bunupl (criocoObl) mepeHoca TeIioThl: Gu3ndeckasi CyuHOCTh, IPUMEPHI.

2. OCHOBHBIE MOHATHA TEIJIONPOBOAHOCTHU (TEMIEPATYPHOE I0JIE, TPAJHEHT
TEMIIepaTyphbl, TEIUIOBOU MOTOK, IIIOTHOCTh TEIJIOBOI'O MOTOKA) U UX aHAJIH3.

3. 3akoH Dypne: (pu3nueckas CylHOCTb, YDaBHEHHE, aHAJIU3.

4, TermnonpoBOAHOCTH MJIOCKOW OTHOCIOMHOM CTEHKU: KapTHHA ITpolecca,
OIpeJeNIeHUE MNIOTHOCTH TEIJIOBOrO MOTOKA, aHAIM3.

5. TemnonpoBOAHOCTH IJIOCKOW MHOTOCJIOMHOM CTEHKH: KapTHHA IMpoliecca,
OIPEJENICHUE IUNIOTHOCTH TEIJIOBOrO MOTOKA, aHAIM3.

6. TermmonpoBoAHOCTh HWJIMHAPUYECKON OJTHOCIIOWHON CTEHKU: KapTHHA
npolecca, ONpeaeIeHUe TUIOTHOCTH TEIIOBOrO MOTOKA, aHAJIM3.

1. dusndecKre 0OCHOBBI KOHBEKTHBHOI'O TEINIOOOMEHa (TeII00TIaun):
orpeseneHue, (PaKTophl ONPEeACIISIIONIIe HHTEHCUBHOCTh TEIIOOTIa4M (aHAIU3).
8. 3akoH HproTOHA: ypaBHEHUS, aHAIIN3: TIOPSAIOK HAXOXKACHUS KoddduireHTa
TEIJIOOTIAYH.

Q. Kpurepuu nogobust npoiecca KOHBEKTUBHOTO TEMJIOOOMEHA: BUIbI,

bopmyIibl, aHATHU3.

10. KpurepuanbHble ypaBHEHHUS: ONpeesieHus, (popma 3arucu, Ha3HauYCHHUE.

11. Tennootnaya npy BBIHYKJIEHHOM BHEITHEM 00TEKaHUU TETIOHOCUTENIEM
IJIOCKOM MOBEPXHOCTHU: KapTHHA MPOIIecca, ONPeIeTICHUE TUIOTHOCTH TETLIOBOTO
NO0TOKa, aHanu3. MaKTOpsl, BIUAIONIMNE HA UHTEHCUBHOCTD TEIJIOOTIAuH.

12. Temmoornauya MpH BHIHYKICHHOM JBM)KCHUU TETUIOHOCUTEISI B KaHAJIaX:
KapTHHA NPOLECCA, ONPEIEIEHUE INIOTHOCTH TEIUIOBOIO MOTOKA, aHaIu3. DakTopsl,
BJIUSIOIINE HA MHTEHCUBHOCTD TEIUIOOTAAYH.

13. Temmootnaya npu rpaBUTAllMOHHOM CBOOOHOM JIBH)KEHUU TEIIJIOHOCUTEIIS B
HEOTPAaHUYEHHOM MPOCTPAHCTBE: MOHITHSI O CBOOOJIHOM JIBHKEHUH U YCIIOBUS €r0
BO3HMKHOBEHUS, KAPTUHA NPOLIECCA, ONPEIEICHHE INIOTHOCTH TEMJIOBOTO MOTOKA,



aHaJIN3.

14. Tennootnaya npu rpaBUTAIIMOHHOM CBOOOIHOM JBUXKEHUU B OTPAaHUYCHHOM
MIPOCTPAHCTBE: KapTHUHA Mpoliecca, ONpeieJIeHUE TUIOTHOCTH TETIOBOTO MOTOKA,
aHaJIu3.

15. Tlepenaya TemioThl Yepe3 IIOCKYIO OJJHOCIONHYIO CTEHKY: KapTHHA
npoliecca, onpe/eseHIe TNIOTHOCTH TETIOBOTO MOTOKA, aHAJIH3.

16. Ilepenaya TemIoTh Yepe3 IIOCKYI0O MHOTOCIONHYIO CTEHKY: KapTHHA
npolecca, OnpeeIeHUe INIOTHOCTH TEIUIOBOTO OTOKA, aHAJIU3.

17. Tlepenaua TemIOTHI Yepe3 MMIMHAPUUECKYIO OJHOCIOWHYIO CTEHKY: KapTHUHA
npolecca, ONpeeIeHUe INIOTHOCTH TEILIOBOr0 MOTOKA, aHAJIM3.

18. TemoBast M30JALIMS CTEHOK: Ha3HAUEHUE, ONIPEICICHUE TOJIIIHHBI
TEIUTOM30JISIIIMOHHOTO MMOKPBITHS, IPUMEHEHUE MaTepHaa.

19. OpeOpenHne CTEHOK: Ha3HAYCHUE, Tepeadya TeIUIOTh Yepe3 OpEOPECHHYIO
CTEHKY (KapTHHA MpoIlecca ONpeesIeHHE MIIOTHOCTH TEIJIOBOTO MOTOKA, aHAIIN3).
20. TemuoBas 3amKTa CTEHOK MMOCPEACTBOM KOHBEKTUBHOTO OXJIAXKICHUSI:
KapTHHA Ipoliecca, aHaIN3, IPUMEPHI.

21. TemuoBast 3ammTa CTEHOK MOCPEACTBOM 3arpaJUuTeNbHOTO (TNIEHOYHOTO)
OXJIQKJICHUS: KapTHHA TPOIECcca, aHAINU3, IIPUMEPHI.

22. TemuoBas 3amuTa CTEHOK IMOCPEJCTBOM MOPUCTOTO OXJIAKICHHUS: KapTUHA
mpoliecca, aHajau3, IPUMEpPHI.

23. TemyoBas 3amuTa CTEHOK MTOCPEACTBOM TYTOIJIABKUX (TTACCUBHBIX )
TEIJIO3AIUTHBIX TTOKPBITHI: KapTHHA MPOIIecca, aHaAIN3, TPUMEPHI.

24. TemnoBas 3amuTa CTEHOK TOCPEACTBOM YHOCUMBIX (aKTUBHBIX )
TEIJIO3AIMTHBIX TIOKPBITHI: KapTHHA ITpoliecca, aHaIn3, IPUMEpPHI.

25. OcCHOBHBIE TOHSTHS TEIJIOOOMEHA IMTyTEeM TEIJIOBOTO U3Iy4YeHHUS,
OCHOBHBIE BEITMYMHBI, XapaKTEPU3YIOIIHE TEIJIOBOE U3TyUEHHE.

26.  OcHOBHBIC 3aKOHBI M3Ty4YeHUs a0COMOTHO yepHoro Tena ([Inmanka, Buna,
Credana-bonbiiMana): CylmHOCTb, ypaBHEHHUS, AaHAIIU3.

27. OcoOEHHOCTH U3ITYYCHHUSI U TOTJIOMICHUS PeaTbHBIX TEJ: TIOHITHS O CTEIICHU
YEPHOTHI TEJIa, CEPOE TEII0, PACIIPEACIICHUE WHTCHCUBHOCTH M3IYYCHUS T10
JUTMHE BOJIH, OTIPEICIICHUE U3Ty4aTeIbHOU CITOCOOHOCTH PealibHBIX TEJl.

28.  3axon Kupxroda 15 TEII0BOTO U3TyUYEHUs: CYIIIHOCTh, YPAaBHEHUE, aHAJIH3.
29. TemnnooOMeH U3TyYEeHUEM MEXKIY IIIOCKUMH CTEHKaMU: MOHITHE 00

3¢ (dHeKTUBHON M3TydaTeIbHON CIIOCOOHOCTH Tela, ONpeIeTICHUE MIIOTHOCTH
TEIJIOBOTO MOTOKA, aHAJIM3.

30. BiumsHue >KpaHOB Ha TEIIOOOMEH M3IYYCHHUEM: CYITHOCTb, OTPECIICHNE
TUIOTHOCTH TETIOBOTO MOTOKA, aHAJIH3.

31. H3aydeHwue ra3oB U IJIAaMEHHU: OCOOCHHOCTH, OTpeIeIeHUE TIIIOTHOCTH
TEIJIOBOTO MOTOKA, aHAJIM3.

32. OOmmue cBeAeHUS O TEIJIOOOMEHHBIX aIlraparax: onpeaeacHue, OCHOBHBIC
ypaBHEHUS U cXeMbl TA U UX XapaKTEPUCTHUKHU.

7.2.6. MeToauka BBICTABJIECHMS  OLEHKHM TP  MNPOBeAeHHH
NPOMEKYTOUYHOM aTTeCTAlMU
3ayeT MPOBOIUTCS MO TECT-OmieTaM, KaXAbld M3 KOTOPBIX COAEPKHUT 1



BOIIPOC, OJIHY CTAHIAPTHYIO M OJIHY NMPUKIATHYIO 3a1aqy. Kap1if myHKT B Omiere
orieHuBaeTcs 12 Gamnamu. MakcuManbHOE KOJIMUeCTBO HaOpaHHBIX O0aioB — 30.
1. Onenka «He 3aureHO» cTaBHTCS B CiIy4ae, €Clid CTYJSeHT HaOpaia MeHee 24
0aJIJIoB.
2. OrieHka «3a4TeHo» CTaBUTCS B Cydae, €Clii CTYJeHT Habpai oT 24 no 36
0aJIJIoB.

DK3aMeH MPOBOAUTCS MO TeCT-OmiieTaM, Kaxablii U3 KOTOPBIX COACPKHUT 1
BOTIPOC, OJIHY CTaHJAPTHYIO M OJHY MPUKIAAHYIO 3a1ady. Kaxaplil myHKT B Ousere
ouienuBaercs 12 6amnamu. MakcuManbHOE KOJTMYECTBO HAOpaHHBIX OalioB — 36.

1. Ouenka «HeynoBieTBOPUTENbHO» CTABUTCA B CiIy4ae, €CIU CTYIEHT
HaOpan meHee 11 G6amnos.

2. OneHka «Y JOBIETBOPUTEIHHO» CTABUTCS B ClIydae, €Clid CTYJEHT HaOpan
ot 12 o 18 6anos .

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, eCliu CTyJIeHT Haopai ot 19 o 26
OaILIoB.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYJIEHT HaOpai ot 27 10 36 6aysioB

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Ko
KonTponupyemslie pa3zensl (TeMbl) A . | HaumenoBanue oneHouHOrO
Ne n/m KOHTPOJIUPYEMOI
JUCIUTUTUHBI CpeacTBa
KOMIIETEHIIUH
1 BBCHCHI/IC. DusnyecKkrue OCHOBBI nepenayun HK-l TeCT, 3aH_II/ITa JIaGOpaTOpHLIX
TCIJIOTHI. Tel'[.]'[Ol'IpOBO}lHOCTL TCJI HA pa60T
CTallMOHAPHOM PEXHUME
2 KonBextupHblii Tennoodmen IK-1 Tecr, 3amuTa 1a00paTOPHBIX
pabor, KkypcoBasi pabora
3 Ilepenaua TenynoThI yepe3 CTEHKU U METOJIbI TIK-1 TeCT, 3arura J'Ia60paTOpHLIX
TCTLIOBOH SAIUTBE pabor, KypcoBasi paboTa
4 Tennoobmen nsnyyennem IK-1 Tecr, 3amuTa 1a00paTOPHBIX
paboTt, KypcoBas pabora
5 OcoOEHHOCTH HECTALMOHAPHEIX MTPOLIECCOB TIK-1 Tecr, 3ammuTa J'Ia60paT0pHHX
Tennoobmena paboT, KkypcoBas pabora
6 TennooOMeHHbIe anmaparsl. 3aKI0YeHHE T1K-1 Tecr, 3amuTa 1a00paTOPHBIX
pabot, KypcoBas pabora

7.3. MeToguyeckue MaTepuUaJibl, ONpeesiiONIe MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIN) ONbITA 1€ATEJIbHOCTH

TecTupoBanue OCyIIECTBISICTCS, JMOO TPU TOMOIIA KOMIBIOTEPHOU
CHUCTEMBl TECTHPOBaHMS, JHOO C HCIIOJIH30BAaHWEM BBIIAHHBIX TECT-3aJaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKa TECTa SK3aMEHATOPOM M BBICTABJSAETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUS OLIEHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIL30BAaHNEM BBIJIJAHHBIX 3324
Ha OymaxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA PEHICHMS 3aJlad SK3aMEHATOPOM M BBICTABIIACTCSA OICHKA, COIJIACHO




METO/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJECHUU TPOMEKYTOUHOM aTTECTAIIHH.

Pemenve mnpuKIagHBIX 3adad  OCYIIECTBIIACTCS, JIMOO TIPH TIOMOIIH
KOMITBFOTEPHON CUCTEMBI TECTHPOBAHUS, JINOO C HCITOJIb30BAHUEM BBIJAHHBIX 3314
Ha OymakxHoM Hocutesne. Bpems pemenus 3amgad 30 MuH. 3aTeM OCYIIECTBISETCS
IIpPOBEpKa pEIICHUS 3aJad 3K3aMCHATOPOM M BBICTABIISCTCS OIIEHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEACHUN ITPOMEKYTOUYHOMN aTTCCTAIIHH.

3ammTa KypcoBOW pabOTBI OCYIIECTBISETCS COIJIaCHO TpeOOBaHUSM,
MPEABIBISIEMBIM K Pa0OTE, OMMMCAHHBIM B METOMYECKUX MaTepuanax. [Ipumeproe
BpEMs 3aIIUTHI HA OJTHOTO CTy/IeHTa cocTaBisieT 20 MuH.

8 YYUEBHO METOJUYECKOE U UH®OPMAILIMOHHOE
OBECIHEYEHHUE JUCIHUIIJIUHDBI)
8.1 IlepeueHb Yy4eOHOIi JMTEpPATypbl, HEOOXOAUMOW /IJIs OCBOEHHS
AUCHHUILINHBI

Toamwl
Ne ABTOPBI, 3a ﬂs)lgmm. O0ecneueHHOC
I/ | COCTAaBUTEJH fiaapue . Th
U31aHU
Ll
7.1.1. OcHOBHAas1 IUTEpPaTYypa
B.C.
Hepenumierko Temonepenaua. Yacte 1: OcHOBBI
i3' A TeopuM  TeIulomepenadyn.  YdebHoe | 9gng 0.3
8.1.1.1 CUHMILLI mocobue s By30B. B 2 4. - 2-¢ u3m., Hedar
AT HPIH, nepepab. u jpomonH. - HoBocuGupck: '
A;'II/I.(i)epOB " Wzn-so HI'TY, 2008. - 232 c.
Ap.
2008
8.1.1.2| Haxuu C.B. Temno- u maccooOMeH: Yueb. mocobue 1,0
neyar.
7.1.2. lonoJHUTEIbHAsI JIUTEpaTypa
Texauueckas TEPMOIMHAMHKA ul 2009
Teruionepenaya: ydeOHoe TMocoOue s 0,3
8.1.2.1|Hamotaun B.B. By30B. 4-¢ wm3nm., crep.-M.:A3-book,| meuar.
2008-2009.-469 c.
Hcauenko B.II., 1975 n 10
8.1.2.2|OcunoBa B.A., |Temnomnepenaya: YueOHUK /TSl BY30B ap. ’
Cykomen A.C. reyar.
KpacHomekoB [3ajauHuk 1o Terulonepenaue. YdeOHOe 1980 10
8.1.2.3|E.A., rmocoOue i By30B. 4-¢ u3l. mepepad. - M.: Heuar ’
Cykomen A.C. [Pueprus, 1980. - 288 c., ¢ ui. )
7.1.3 Metoauyeckue pa3padoTKu
MeTtoanyeckre yKa3aHus K BHITTOJTHEHUIO
JLIL IImaroB | 1aGopaTopHbIX pabOT MO JUCIMILIMHE 2015
8131 C.B. Jlaxun «Tennonepenaua» CIIEIIMAILHOCTH o 1,0
T T.CL 160700.65, 24.05.02 «IIpoexTupoBaHue cc .c
TumomMHOBa | aBUALIMOHHBIX U PAKETHBIX JBUraTelen» peeyp
ouHoi dopmel 00yuenusi / PI'BOY BIIO




"Boponexckuil rOCyJ1apCTBEHHBIN
TexHuueckuil ynusepcuter"; coct. JI.II.
IIImaToB, C.B. Jaxwun, T.C.
TumommnoBa. Boponex, 2015. 85 c.
(387-2015)

MeTtoaudeckue yka3aHus K BBIIIOJIHEHUIO
MPAaKTUYECKUX U CaMOCTOSITENbHBIX
pabot no aucuurunHe «Termonepenayda
cnemmainpHocTH  160700.65, 24.05.02
JLIL. ImatoB | «IIpoekTupoBaHue  aBHALMOHHBIX U

8.1.3.2 C.B. laxun PaKeTHBIX JBUTATENCH» OYHOU (HOPMBI 22;'5 1,0
T T.CL o0y4yeHHS / OI'bOY BIIO '
TumomHoBa | "BopoHexckuii roCyJ1apCTBEHHBIN peeype
TexHuueckuid yHusepcurtet"; coct. [.II.
IIImatoB, C.B. JlaxuH, T.C.
TumommuoBa. Boponex, 2015. 173 c.
(386-2015)
Mertoandeckue yKka3aHus K BHITOTHEHUIO
KYpPCOBBIX ~ paboOT MO  AMCHUILTUHE
«Termmonepenaua» CHEIHATIbHOCTH
JLIL IIvatos 160700.65, 24.05.02 «IIpoexkTupoBaHue
C.B. Jaxu ABUAIIMOHHBIX W paKeTHBIX naBurarenei» | 2015 10
7.1.3.3 T.C. ouHOi ¢opmbl 00yuenus / ®I'bOY BIIO 371 :
Ti/INiOH_II/IHOBa "Boponexckuii rOCYAapCTBEHHBIN | pecypc

texHuueckud ynuepcurter"; coct. JI.IL.
[[ImaToB, C.B. JaxuH, T.C.
TumommnoBa. Boponex, 2015. 104 c.
(385-2015)

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYLLIECTBJICHMH 00pa30BaTeJbLHOI0 NpoLecca M0 AUCHMILUIMHE, BKJIIOYAS
nepeYeHb  JIMIEH3HMOHHOr0  INPOIrpaMMHOro0  olecme4eHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTu «AHTEepHeT», COBpPEeMEHHBIX
Npo¢ecCHOHANBbHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

. Microsoft Win Pro 10
. Acrobat Pro 2017

. NX Academic

.7 zip

. Google Chrome

. LibreOffice

. Mozilla Firefox

. LabView 2011, ANSYS R15

. OppenOffice

10. http://www.edu.ru/ - oOpa3oBaTelIbHBIH MOPTA

11. http://window.edu.ru, https://wiki.cchgeu.ru - wuHpOpMaHOHHBIC
CIIpaBOYHBIC CUCTCMBbI

12. elibrary.ru
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http://window.edu.ru/
https://wiki.cchgeu.ru/

13. http://vipbook.info - saiekrpornas 6ubmmoreka
14. www.iprbookshop.ru — snexrponnas 6u0aHOTEKA

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA

Aymutopust Ne 153 (yn. Bopommioa, 20, 8 3T.), yKOMIUIEKTOBaHHAs
CHCIMATU3UPOBAHHON  MeOenplo  ansi  oOydalomuxcsi W IpenojaBaTeds,
o0opynoBaHHAas MYJIbTHMEINA-TIPOEKTOPOM ¥ OKpaHOM, JUIS MPOBEICHUS
JICKITMOHHBIX U TIPAKTHYECKUX 3aHATHH.

Aymutopun  Ne 154, Ne 149 (yn. BopommwioBa, 20, 8 31.),
YKOMIUIEKTOBAaHHBIC CHCIHUAIM3UPOBAHHON MeEOebpio ISl  OOydJaroImuxcs U
MpenoiaBaress JUisi MPOBEACHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATUH.

Cnennanv3upoBaHHass  ayAUTOPHUS,  OCHAIllEHHAs  MEPCOHAIbHBIMU
KOMIIBIOTEpPaMHU U CIIELUAIbHBIM IPOTPaMMHBIM OOecTieueHUuEM ISt 1a00paTOPHBIX
pabor - yueOHas ayauropus Ne 134 (ym. Bopommora, 20, 7 231.),
YKOMIUIEKTOBaHHAsl  CHELHUATM3UPOBAHHOM  MeOenpl0 M 000pyJIOBaHHAS
TEXHUYECKUMHU CpPEACTBAMH OOYYEeHHS: TEPCOHAIBHBIMU KOMITBIOTEpAMHU C
JMIIEH3UOHHBIM MPOTPAaMMHBIM 00€CIIEYeHHEM C BO3MOXKHOCTBIO TOJIKIIIOUEHUS K
CeTH «HTEepHET» u JOCTYTIOM B AIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

Crienmanu3upoBaHHas J1abopaTopusl AJisi IPOBEACHUS JJaOOpaTOPHBIX padoT,
OCHAIIIEHHAs CTEHJIOM JIJIs JabopaTOpHBIX paboT:

HccnenoBanue TEMIOMNPOBOJHOCTH MaTEPUAIOB METOIOM IJIACTHHBI

HccnenoBanue TEmIOOTIa4M MPU €CTECTBEHHOM KOHBEKLIMU BO3/lyXa OKOJIO
TOPU30HTAIBLHOTO IHJIMHIPA

HccnenoBanue TEMIOOTIa4M MPU €CTECTBEHHOM KOHBEKLIMU BO3/lyXa OKOJIO
BEPTHKAIBHOTO IIIIMHAPA

HccnenoBanue Temionepeaadyd MpH BBIHYKISHHOM JIBIDKEHUHM BO3AyXa B
TpyOe

Omnpenenenne kodhGUIMEHTa HIITYICHHS SICKTPOIMPOBOISIINX MATEPHAIOB
KaJIOPUMETPUIECKUM METOIOM

HccnenoBanue TEMJIOBOrO Tpollecca B TEIJIOOOMEHHOM ammapaTe THIlla
«TpybOa B TpyOe»

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOLHIUXCS TTO
OCBOEHUIO JUCHIUIIJIMHBI (MOAY JIsT)

[To mucrummae «TemmomaccooOMeH» YHTAIOTCS JICKIMH, MPOBOASTCS
MPAKTUYECKUE 3aHATHUS U JTa0OpaTOpHBIC PabOTHI, BHITIOIHIETCS KypcoBas padoTa.

OcCHOBOUMl UW3Yy4YECHHUS JUCHUIUIMHBI SBJSIOTCS JIGKIIUH, HA KOTOPBIX
U3JIaraloTcs HauOoJee CYIIECTBEHHbIC U TPYAHBIC BOIPOCHI, a TAKXKE BOIIPOCHI, HE
HaIlIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

[IpakTrueckre 3aHATHS HaAIpaBiICHBI HA NPHOOPETCHHE MPAKTUYCCKUX
HABBIKOB pacueTa MPOIECCOB TEMJIOMAacCOOOMeHa. 3aHATHS TMPOBOATCS IMyTEeM
pElIeHUs KOHKPETHBIX 3a/1a4 B Ay JUTOPHH.

JIaGopaTopHbie pabOThI BBHIMOIHSIOTCS Ha JJA00OpaTOPHOM OOOpPY/IOBAaHUU B



COOTBCTCTBUHU C MCTOJIMKaAMU, ITPUBCACHHBIMHU B YKAa3aHUAX K BBIITOJIHCHUIO pa60T.

MeTtonuka

BBIITOJIHCHU S KprOBOﬁ pa6OTI>I HU3JI0KCHA B

y4e0HO-METOJIMYECKOM MOCOOMHU. BBIMONHATH 3Talbl KypCOBOM padOThl JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponpe ycBoeHMs Marepuana AUCUUILIMHBI MPOU3BOAUTCS IPOBEPKOI
KypCOBOM pabOTHI, 3aIIIUTON KypCOBOM pabOTHI.

Bunx yaeOHbIX
3aHSATHHU

J_IGSITGJH)HOCTB CTYACHTA

Jlexusa

Hamnucanne koHCIEKTa JEKLUA: KPAaTKO, CXEMAaTUYHO, MOCIIEI0BATEIHLHO
(uKcUpOBaTb OCHOBHBIE TMOJIOKEHMSI, BBIBOJBI, (OPMYIHUPOBKH,
0606H_[€HI/ISI; moMeyaTrb BaXXHBIC MBbBICJIIHM, BBIACIIATH KIIHOYCBBIC CJIOBA,
TepMHHBI. [IpoBepka TEpMUHOB, MOHATHUI C MOMOILIBIO SHIUKIIONEINH,
CJIOBB.pCfI, CIIPaBOYHHUKOB C BBIIIHMCBIBAHUEM TOJIKOBAaHUII B TCTpalb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepuana, KOTOPHIE BbHI3bIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMOHM Jreparype. Eciu
CaMOCTOSITENILHO HE yAaeTcs pa3olOpaTbcsi B MaTepuaine, HeoOXOIuMO
chopMyIHpOBaTh BONPOC M 33JaTh MPENOJaBaTeI0 Ha JICKIUU WM Ha
MIPAKTUYECKOM 3aHSTHUU.

[IpakTyeckoe
3aHATHE

KoHcnekTrpoBaHue peKOMEH/1yeMbIX HICTOUHUKOB. PaboTa ¢ KOHCIEKTOM
JIEKIIUM, IMOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IIPOCMOTP
pEeKOMeHIyeMoi uTeparypsl. IIpocinyimrBanue ayauo- U BULEO3alIUCEN
M0 3aJaHHOM TeMe, BBIMOJHEHHE pPACYETHO-TPAQUUECKUX 3aJaHHH,
peuieHue 3a1ay 10 ajaropuTMy.

JlaGopaTtopHnast pabora

JlaGopatopHbie ~ pabOTHI  MO3BOJSIOT  HAYYUTHCS  MPHUMEHSTH
TEOPETUYECKUE 3HAHUA, TOJIYYCHHbIE HA JIEKIUM [pPU PEIICHUU
KOHKpeTHBIX 3amad. UYtoObl Haubosee palMOHalIbHO U  IOJHO

HCIOJIb30BaTh BCE BO3MOXHOCTH JIaOOPATOPHBIX ISl TOATOTOBKH K HUM
HEOOXOUMO: CIIETyeT pa3o0parh JIEKIHUIO MO COOTBETCTBYIOIIEH TeMe,
O3HAKOMHTCSI C COOTBETCTBYIOIIUM pa3lielioM y4ueOHHKa, MpopaboTaTh
JOIOJNHUTENBHYIO JIATEPATYPyY M HCTOYHUKHU, pPEIIUTh 3aJadyd U
BBHITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocTosTenpHast
pabota

CamocrosiTennbHast paboTa  CTYJEHTOB  CIOCOOCTBYET TIIIyOOKOMY
YCBOGHMsI y4eOHOT0 MaTepHaja U pa3BUTHIO HABBIKOB caMO0OOpa30BaHusl.
CamocTosTenbHast paboTa NpeanoaraeT cleylolIue COCTaBISIOIE:

- paboTa ¢ TeKkcTaMH: y4yeOHHMKaMH, CIIPAaBOYHUKAMH, JOMOJHUTEIbHON
JUTEpaTypoOu, a Takke MPOpadOTKa KOHCIIEKTOB JICKITH;

- BBIMOJIHEHHUE JIOMAITHUX 3a/I1aHUH U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIBEHOTO H3YYCHUS;

- yyacTHe B paboTe CTy/IeHUEeCKUX HayYHBIX KOH(PEPEHINH, OMUMIHa;

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAITUH.

IloaroroBka k
MTPOMEKYTOUHON
aTTecTalluu

l'oToBUTBCS K MPOMEKYTOUHOM aTTECTALMU CIEIYET CUCTEMaTH4eCKH, B
TEeYEHHUE BCeTro ceMecTpa. IHTeHCHBHAS TTOITOTOBKA JIOJDKHA HAYaThCS HE
MO3/IHEee, YeM 3a MeCSL-MoJITOpa 1O MPOMEKYTOUYHOM aTTEeCTallUH.
JlanHble mepen 3adeToM, JK3aMeHOM Tpu JHSA S(P(EeKTHBHEE BCETO
WCIIO0JIb30BATh VISl IOBTOPEHUS U CHUCTEMATHU3alluu MaTepHaia.




JIMCT PETUCTPAIIMA U3SMEHEHUI

Ne IlepeueHb BHOCUMBIX U3MEHEHUH Jara Ioamnuce
/i BHECEHMUS 3aBEAYIOIIETO
W3MEHEHUH Kadeapon,
OTBETCTBEHHOMH 3a
peanuzanuio OITOIT
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