(I)e)lepa.ﬂbnoe rocyrapCcrBeHHOC OI0IKETHOE 06pa30BaTeJ’ILH06

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJEPALIIU
yupeskaeHHue BbICIIEro o0pa3oBaHus

KI'9Y . o .
«KASAHCKUU I'OCYJAPCTBEHHBIU DHEPTETUYECKHUU YHUBEPCUTET»
(®I'bOY BO «KI'9Y»)
AKTYAJTIM3NPOBAHO
peLueHnem yyeHoro coseta MIATS
npoTokos Ne9 ot 28.04.2026
T YTBEPKJIAIO
Hupexrop UTS
Ceprudmrar: 221061:380CTER06A2417555810019C94710
JleiieTenenen ¢ 25.02.2026 no 27.02.2027 Haumenosarnue uncmumyma
C.O. I'artoneHko
« 30 » 05 2023 .
PABOYAS ITPOI'PAMMA JTUCHUITJIMHBI
b1.0.18 Teopernueckne OCHOBBI TEIUIOTEXHUKU
(Koo u Haumenosanue oucyuniunvl 6 coomeemcmeuu ¢ PYII)
Hampasnenue noaroroBku 13.03.01 TeruionpHEpreTHKa U TEILUIOTEXHUKA
(Koo u naumenosanue nanpaeienust HOO20MoGKL)
KBanudukanmus bakanasp

(Baxanasp / Mazucmp)

r. Kasans, 2023


Asus


[Iporpammy paszpabdoran(u):

HanmenoBanue J1OIKHOCTB, OdUO
Kadeapsl Y4.CTEIECHb, Y4.3BaHUE pa3paboTunka
Teoperudeckue ocHobl | JIOLIEHT, K.T.H., 1oueHT | [TonkoBa Okcana
TEIVIOTEXHUKHU CepreeBHa
HaumeHnoBanue Ne
CornacoBanue Jlara [Toanuce
TIO/Ipa3ICIICHUS MIPOTOKOJIA
Onobpena TOT 05.05.2023 257 3aB.xad.,n1.T.H., 101I.
Hmutpues A.B.
CoracoBana ATOC 18.05.2023 | 23-22/23
3aB.kad., 1.X.H., Ipod.
YUuumpona H. /1.
CoracoBana XB 19.05.2023 11
3aB.xad., 1.X.H., Ipod.
Yuuupos A. A.
CormacoBana 20C 19.05.2023 12
3aB.xad.,n1.T.H., npod.
Wmenn B. K.
CormacoBana IITO 16.05.2023 8
3aB.xad.,n.T.H., npod.
Banrskos 1O. B.
CormacoBana D0I1 25.05.2023 13
3aB.xad.,n.T.H., 1011
AxmeroBa 1. T.
VYuebHO-
CormacoBana Mmeroanuecknii | 30.05.2023 9 il
coser UTD HPEKTOp, K.T.H., JIOII.
I'amonenko C.O.
30.05.2023 9
Ono6oeHa Yd4eHrIl coBeT
#100P UTo Jupekrop, K.T.H., I0L.
TI'amonenko C.O.




1. leab, 3a1a4M U MUIAHUPYEMble Pe3yJabTAThI 00yUYeHUsI M0 TUCIUIJINHE
(Lenv u 3a0auu oceoenus ducyunaunst, coomeememayrowue yenu OIT)

[lenpt0o oOCBOEHUA JUCUUIUIMHBI TeopeTudyeckre OCHOBBI TEIUIOTEXHUKHU
SBJIIETCS] U3yUYEHUE TEOPETUYECKUX METOJIOB pacuera JABUKEHUS >KHJIKOCTU U Tas3a B
AJIIEMEHTaX YHEPreTHUECKOro U TEIIOTEXHOJIOTMYECKOro 000pyAOBaHUs, MPOIIECCOB
npeoOpa3oBaHus YHEPTUU B TypOOMaIIMHAX, TEPMOJMHAMUYECKUX CBOMCTB pabodmnx
TE€JI W TEIUIOHOCUTENEH, MCIOJIb3YEMbIX B TEIUIOOHEPTeTUKE, (yHIaMEHTAIbHBIX
3aKOHOB  TEpPMOJAMHAMHUKH,  TEPMOAMHAMUYECKUX  TPOLECCOB M  IIMKJIOB
npeoOpa3oBaHusl HHEPrHH, MPOTEKAOIIUX B TEIJIOTEXHUYECKUX YCTAaHOBKAX,
OCHOBHBIX (DU3MUECKUX MOJEJCH MepeHoca TEIIOTHl U MAacChl B HEMOJBMKHBIX U
JIBUKYIIUXCA Cpelax, METOJOB pacyeTa IOTOKOB TEIJIOTBI W MAacchl, TMOJeH
TEMIEPAaTypbl M KOHIIEHTPAIIMA KOMIIOHEHTOB CMECei, 0a3upyIoUIuXxcsi Ha O3TUX
MOJEIIAX.

3ajayaMy JIUCHMIUIUHBI SIBJSIIOTCSA: MPUOOpPETEHHWE HABBIKOB HMCIOJIb30BaHUS
OCHOBHBIX YpaBHEHUH TUAPOra3oJAMHAMUKUA JJIA pacueTra TEUeHUM, BbIpabOTKa
YMEHUN  OKCIIEPUMEHTAILHOTO  HMCCJENOBAHMS M aHalIM3a  XapaKTEPUCTUK
TEIUIOPHEPreTUUECKOT0 000pYyAOBaHUS M TypOOMAIIMH, OBJIAJICHUE OCHOBHBIMU
MOHATUSMU TEXHUYECKOW TEPMOJIMHAMUKHU, TEPMUHOJIOTHEHN, 3aKOHAMHU, OCHOBHBIMU
mpolieccaMu, TMPOTEKAIONMMUA B TEIUIOBBIX MaIIMHAX, METOJaMH pacyeTa M
HKCIEPUMEHTAIBHOIO OIpPENETICHUs] CBOMCTB padouuMx Tel M TEIUIOHOCUTENEH,
O3HAKOMJIEHHE CO CMOCO0aMM MEPEeHOCca TEIJIOThI (MaccChl), pa3BUTUE CIIOCOOHOCTH
oOy4yaeMbIXx K (U3HMUECKOMY U MaTeMaTH4YE€CKOMY MOJIETUPOBAHHUIO IPOLIECCOB
MepeHoca TeIIOThl (MaccChl), MPOTEKAIOIIMX B pealbHbIX (PU3UYECKUX OO0BEKTaX, B
YaCTHOCTH, B YCTAHOBKAaX PHEPTETHKHU M MPOMBIIILIICHHOCTH.

Kommnerenmu u uHIUKATOPBI, (POopMUpyeMble y 00ydJaronuxcs:

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOI[ U HAMMCHOBAHUC HHAWKATOpPA

OIIK-4.2 JleMOHCTpUpPYET IOHUMAaHUE
OCHOBHBIX 3aKOHOB T€PMOJIMHAMUKH U
TEII0MaccooOMeHa, MPUMEHSIET UX JUIs
pacyeToB 3JIEMEHTOB TEIUIOTEXHUUECKUX
YCTaHOBOK U CHCTEM

OIIK-4.3 JleMoHCTpUpYET MOHUMAaHUE OCHOB
HOJTy4eHHS, TPeoOpa30BaHms, TPAHCIIOPTA U
UCTOJIb30BAaHUS TETJIOTHI B TETJIOTEXHUYECKUX
YCTaHOBKaX M CHCTEMax

2. Mecto nucuuninHbl B cTpykrype OIl

[IpeamecTByromuye JUCUUIIMHBL (MOayH), paktuku, HUP, np dusuka,
XUMHSI, MATEMATHKA.

[Tocnenyromue aucuuIuiiebl (Moynn), npaktuku, HUP, np. yuebnas,
IIPOU3BOJICTBEHHAS U NPEIIUTNIOMHAs IPAKTUKH.

OIIK-4 Cnioco0OeH 1eMOHCTpUPOBATh
IIPUMEHEHNE OCHOBHBIX CIIOCOOOB
MOJTy4YeHHUs1, TpeoOpa3oBaHus,
TPAHCIOPTA U MCIIOJIb30BAHMSI TETUIOTHI
B TEIJIOTEXHUYECKUX YCTAHOBKAX U
crcTemMax

3. CTpyKTypa M coep:KaHue QTUCHUIITHHBI
3.1. CTpyKTYypa IUCHHMILINHBI
J11s 04HO# popMBI 00yUEeHUS



Bun yuebHo# paboThl Bcero | Bcero Cemectp(bl)
3E 4acoB 3 4
OBILIAA TPY AJOEMKOCTDH ACHUITJIMHBI 9 324 252 | 72
KOHTAKTHAS PABOTA* - 157 104 | 52
AYJIMTOPHASA PABOTA 3,2 116 82 34
Jleknuu 0,4 16 16
[TpakTHueckue (CeMUHAPCKUE) 3aHATHUS 2,3 84 50 | 34
JlaGopatopHbie pabOThI 0,4 16 16
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIETI'OCA 5,8 208 170 | 38
[IpopaboTka yueOHOTO MaTepHaia 3,8 136 | 134 | 2
KypcoBoii mpoekT 0 0 0 0
Kypcosas padota 1 0 0 36
[ToaroToBKa K MPOMEXKYTOUHOM aTTECTALIUN 1 0 36 0
[IpomexxyTouHas aTTecTalus: g
- KP
Jlist 3a0uHO¥M hOpMBbI OOyUECHHS
Bun yuebHo# paboThl Beero | Bcero Cemectp(b)
3E 4acoB 2 4
OBILIAS TPYJIOEMKOCTb JIMCLIUTIJIMHBI 9 324 | 324
KOHTAKTHAS PABOTA* - 86 86
AYJUTOPHAS PABOTA 0,94 34 34
Jlexuun 0,22 8 8
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 0,22 8 8
JlaGopatopHbie paboThI 0,5 18 18
CAMOCTOSATEJIBHAA PABOTA OBYYAIOLIET'OCA 8,06 290 290
[IpopaboTka yueOHOrO MaTepuana 6,81 245 | 245
KypcoBoii npoekT 0 0 0 0
KypcoBas pabdota 1 36 36 0
[ToaroroBka K MpoOMEKyTOYHOM aTTecTaluu 0,25 9 9 0
[IpomexxyTOoUHAas aTTeCTAINS: 3
KP

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBAHHOE MO pa3iejamM H

BU/aM 3aHATHH

Pa3nensl

JUCHUILINHEI

Bcero

qacoB

Pacnpenenenue
TPYAOEMKOCTH
110 BUJaM y4eOHOM paboThl

DopMmbl 1
BUJ

NHpexchl UHIUKATOPOB
bopmMHUpyeMbIX




5 % 5 Lg KOHTPOJIA KOMITCTESHITUH

g = ® =

2| 8] 2| &
Paznen 1 49 4 4 16 25 TK1 OIlK-4.23,V,B, OIIK-4.3 3
I'maporazonnHamuka
Paznen 2 87 6 8 28 45 TK2 OIlK-4.23,V,B, OIIK-4.3 3
TepMoguHamuka
Paznen 3 116 6 4 40 66 TK3 OIlK-4.23,V,B, OIIK-4.3 3
OCHOBBI
TEII000MeHa
DK3aMeH 36 oM1 OIIK-4.2 3,Y,B, OIIK-4.3 3
Hroro 3a 4 cemecTp 288 16 16 84 172
KypcoBas pabora 36 36 OMkp OIlK-4.2 3,V,B, OIIK-4.3 3
HToro 3a 5 cemectp 36 36
UTOoro 324 16 16 84 208

3.3. Conep:kaHue IMCUUIIMHBI
['uaporazoHaMHKa.

Paznen 1.
Tema 1.1.
Tema 1.2.
Tema 1.3.
Tema 1.4.
Paznexn 2.
Tema 2.1.
Tema 2.2.
Tema 2.3.
Tema 2.4.

JlmHaMuKka uaealbHOM KUAKOCTU
YpaBHeHne bepHyIY 111 HECKUMAEMOU KUIKOCTH
VYpaBHeHUE ABUKEHUS )KUIKOCTH
[M'uapaBiandeckue COnpoOTUBICHUS

TepMmoauHamMuKa.

IIepBrIil 3aKOH TEPMOIMHAMUKH

I'a30BEIE cMecu

OcHOBHBIC TCPMOAUMHAMUYICCKHUC ITPOLCCChI

DHTponus

Tema 2.5. ITlapamerpbl agmabGaTHOTO APOCCENIMPOBAHUS W WHIAUKATOPHAS
auarpaMmma KomImpeccopa
Tema 2.6. Hukae IBCu I'TY

Tema 2.7.

Huxoer IITY

Tewma 2.8. XomoaunbHble YCTaHOBKHU

Pasnen 3. OcHOBBI TEIIIOOOMEHA

Tewma 3.1. OCHOBHBIE MTOJIOKEHUS YUCHUSI O TETUIOMPOBOTHOCTH
Tema 3.2. TemronpoBOAHOCTH Yepe3 IIIOCKHE U IMHJIMHIPHYSCKUE CTEHKH
Tema 3.3. Temmonepenava 4epe3 IIIOCKHUE, HUIUHIPUYECKUE U OPEOPEHHBIC

CTCHKHU

Tema 3.4. Kousekuusa. OO1ue ceeaeHus.

Tema 3.5. CBoOOHAS ¥ BBIHYXACHHAS KOHBEKIIUS

3.4. TeMaTu4yeCcKHii IVIAH NPAKTUYECKHUX 3aAHATHI

3anarue 1 ['mapoanHaMuKa KUIKOCTH

3andarue 2. PacdeT ruipaBInyecKoro CHOpOTUBIICHH.
3anstue 3. TepMoarHaAMUYECKUE TTPOIIECCHI.
3angarue 4. [1epBblil 3aKOH TEPMOIMHAMUKA

3ansrtue 5. Pacuer mapaMeTpoOB CMECHU NACATIbHBIX I'a30B.

3ansitue 6. Ilukibl kommpeccopoB, ABC, T'TY, IITY u xoxoauwibHOI

YCTaHOBKH.




3andarue 7. TeronpoBOAHOCTb Yepe3 MIOCKYIO U LIUINHAPUYECKYIO CTEHKU
3ansarue 8. Teronepenaya yepes MIOCKYIO U HUIMHIPHUUECKYIO CTEHKU
3ansaTue 9. HectanmoHapHble IPOLIECCHI TEMIOMPOBOIHOCTH

3anstue 10. Temwtoornaya npu 00TEKaHUU TIACTHUHBI

3ansartue 11. TemnooTtnaya npu TeueHuu B TpyOax

3ansTue 12. Temnoornaya npu 00TEKaHUU ITydKa TPyO

3.5. TemaTn4yeckuii JIaH JJaDOPaTOPHBIX padoT

JlabopatopHasi pabora Nel. UccnegoBaHue TedeHUs B KaHaje MEPEMEHHOTO
CCUCHUS

JlabopatopHnasi pabora Ne2. Ompezenenue yAeIbHONW TEMJIOEMKOCTH BO3yXa
P TIOCTOSTHHOM JTaBJICHUH

JlaGoparopHas padorta Ne3.M3yueHue mojelu HEHTPOOEKHOrO0 KOMIIpeccopa
Ha TIPUMEPE BO3IYXOTyBHON MaITMHBI

JlaboparopHas pabdota Ned. Onpenenenrie Ko3hPuUIMEHTa TETUIONPOBOIHOCTH
TBEPBIX TSI METOJOM IMIJIMHIPHIECCKOTO CIIOS

3.6. Kypcosoii npoekT /KypcoBasi pa6oTa

B kypcoBoii pabote TpeOyeTcs BBIIIOIHUTH TETUJIOBOM U THIPOMEXaHUYECKUI
pacy€r Ter00OMEHHUKA OINpPEAECICHHOIO THUIAa MO BapuaHTaM (MacioOXJIaIUTElNb
CyJIOBOTO JBUTratTelisi, CETEBOM BOJOIOJOTpEBAaTENlb, 3MEEBUKOBBIA  BOJISTHOM
HPKOHOMAM3ep, BO3AYXOMOJOrpEBaTENb MApOreHepaTopa, BO3IYXOIMOAOIPEBATENb
CUCTEMbI KOHIUIIMOHUPOBAHUS BO3AyXa U T.1.).

4. OueHuBaHUE Pe3yJIbTATOB 00yYeHUsI

OueHuBaHue pe3yJbTAaTOB OOYUYEHHS MO JUCHUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTalud, MNPOBOAUMBIX IIO
oamnsHO-perTuHroBoi cucreme (bPC).

[IIkana oueHkH pe3yabTaTOB O0yUEHHUS 110 AUCIUIUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
WHMKATOpa KOMITCTCHITUU
N N Huxe N
3aruianu- Boicoknit | Cpennuit COEITHETO Husknii
Kon Kon pOBaHHbIE pea
KOMIIe- | WHAMKATopa pesymbratel 0T 85 10 100| ot 70 no 84 | ot 55 10 69 |oT 0 110 54
TEHIIUU | KOMICTCHIIMHA | OOYYCHHSI 11O Tlkana onennBamus
JTUCITUTLTNHE
HEYJI0B-
YJOBJIET-
OTIIMYHO XOopouio JIETBOPU-
BOPHUTEIIBHO
TCIIBHO
3HATH:
OCHOBHBIE OCHOBHBIE | OCHOBHBIE | IJIOXO OBCHbB
OITK-4 | OTIK-4.2 YPOBer
buznIecKue ¢usmueck | pusmyeck | 3HaAET 3HAHUH
CBOICTBA ne ne OCHOBHBIE | HUXKE




JKUIKOCTEHN U | cCBOMCTBa | cBoO¥WicTBa dbuszndeck | MuHHMAI
ra3oB, OOIIWE | )KUIKOCTE | KUIKOCTE | He BHOTO
3aKOHBI W | i 1 ra3os, | 1 u ra3oB, | cRoiicTBa | TpeOGoBaH
ypaBHEHUS obmne obmne KUJKOCTE | U,
CTaTHKH, 3aKOHBl U | 3aKOHBI U | i W Ta3oB, | JOIycCKae
KWUHEMAaTUKH W | ypaBHEHU | ypaBHEHH | oOmue T TpyObIe
JTUHAMUKU s CTaTUKH, | sl CTAaTUKH, | 3aKOHBl U | OLIMOKH.
KUAKOCTEH W | KWHEMaTH | KMHEMaTH | ypaBHEHU
ra3os KU u | Ku U | S CTaTUKH,
JUHAMHUKY | TUHAMUKA | KHHEMATH
KHUJIKOCTE | HKHUAKOCTE | KU u
M W Ta3oB | ¥ W ra3os, | TMHAMUKH
oe3 npu KUIKOCTE
01112 (0N OTBETE 1 ¥ ra3oB
MOKET
JIOITYCTHTH
HECKOJIbKO
HerpyObIxX
01115 (JON
YMETh:
paccuuTel | B IIEJOM | IIPU
BaTh JEMOHCTP | pelIeHUuu
THJIPOJIMH | TUAPOJIUH | HPYyeT THUTIOBBIX
amMu4 amMu4 yYMEHHE 3ama4y  He
eCKHUe eCKHUe paccuuThl | TIEMOHCTP
napaMmeTp | mapamerp | Bathb upyer
bl TIOTOKAa | bI TOTOKa | TUApoauH | chopmup
E;;;‘({)I;inﬁi% KHUJKOCTH | KUJKOCTH | aMU4 OBaHH O€
CKHE TapaMeTphI (raza) mpu | (raza) mpu | eckue yMEHUE
HOToKa BHEIITHEM | BHEUTHEM | MapaMmeTp | pacCUUTHI
oOTrekaHu | oOTekaHW | bl TIOTOKa | BaTh
:;;Kocgﬁegiiﬂ U Te W |W TN W |XUIAKOCTH | TUAPOJUH
obrexarn ey | TCICHHA B | TCUCHUH B (raza) mpu | amuu
0 Tewerun | KAHAIAX KaHajax BHEITHEM | ecKue
CAHAIAX (Tpy6ax), | (tpy6ax), |oOrekanu | mapamerp
6ax) MPOTOYHBI | MPOTOYHBI | M TeN W | Bl TIOTOKA
Sg)g;qu;Ix X YacTsIX | X 4YacTiX | TEYCHUU B | KUAKOCTU
HACTIX TUAPOra3o | ruipora3o | KaHampax (raza) mpu
FHApOra3OMIHA JIMHA UHA (Tpybax), | BHeUmIHeM
MHUYECKUX | MHYECKUX | MMPOTOYHBI | OOTEKaHH
MquC. KX MaIllvH; MaIllvH; X YacTsIX |M Tel U
r;(ip(l)};;nb MPOBOJAMT | MPOBOJMT | THAPOTa30 | TCUYCHHUH B
b b JMHA KaHajax
;HHPaBHI/I‘;ZZI;I;T THIPABIAY | THAPABIHYT | MUIECKHX (Tpy0Oax),
6OMDOBOIOB €CKHU it | ecku i | MmammH; MPOTOYHBI
Thybonp pacuer pacuer MPOBOJUT | X YaCTAX
Tpybonpo | Tpybompo | b THJIpOras3
BOJIOB , HE | BOAOB  , | TUAPABINY | OAMHA
JIOITYCKAeT | OMYCKaeT | €CKH W | MUYECKUX
OInO0K IpU 3TOM | pacyeT MaIll}H;
pan TpyOomnpo | MpoBOAUT
HeOOJIbIIN | BOJOB b




X ook | 3ajaHus TUAPABIN
BBITIOJIHEH | YECKHM ¢
Bl HE B | pacuer
MOJTHOM TpyOOIIpO
o0BeMe. BOJOB
JI0ITycKae
T TrpyObIe
OIMOKH
BJIQJICTh:
POJIEMOH
MPOJEMOH | CTpUP
CTpUp OBaHbI
OBaHBI 06a30BbIC
HABBIKU HABBIKU
MPOBEJICH | MPOBEICH
ust ust uMeeTcst
METOTUKAMU TUTIOBBIX | TUMOBBIX | MHHHMAJb | HE
MPOBECHUS THIPOJIUH | TUAPOJUH | HBIH IPOJEMOH
THUTTOBBIX amMu4 amMu4 HabOp CTpUp
THIPOJUHAMUYE | €CKHX €CKHUX HABBIKOB | OBaHbI
CKHX pacyeToB | pacueTOB | pacdyeToB | JUIs 0a30BbIe
THJIpOMEXaHu4e | TUAPOMEX | TUAPOMEX | pelIeHHs | HaBBIKH,
CKOTO aHW4e aHW4e CTaHJAPTH | JOIYIICH
00opys0oBaHus U | CKOTO CKOTO BIX 3aJad4, | bI TpyObIe
TpyOOIIpOBOJIOB | 000pPYIOB | 0O0OPYAOB | MHOTO OIMOKHU
aHus U | aHUS U | omuOoK
Tpybonpo | Tpybompo
BOJOB  , | BOIOB
oe3 JIOIyLIeH
omuOOK U | psif
HEZ0YETOB | MEJIKUX
omuOOoK
3HATH:
3aKOHBI 3aKOHBI 3aKOHBI TI0XO0
COXpaHCHHSI W | COXpaHEH | COXpaHEH | 3HaeT
MIpEeBpaICHHUS ust u | us U | 3aKOHBI
SHEPTUU mpeBpalre | mpeBpamie | CoXxpaHeH
MPUMEHUTEIHHO | HUSA HUS usi u
YPOBEHb
K CUCTEMaM | SHEepPTHUH SHEPTUU npespaime | Lo
nepeaayn U | IPUMEHUT | IPUMEHHUT | HUSA
TpaHcopMaIiK | eTbH O K | €TbH O K | 3Heprum HIDKE
MUHUMAT
OITK -4.2 TEIUIOTHI, CHCTEMaM | CHCTEMaM | MPUMEHHT |
KaJIOpUYEeCKUE W | mepeadu | mepeadud | eMbH O K
TpebOoBaH
MIEPEHOCHBIC u u CUCTeMaM
CBOMCTBa tpanchop | Tpanchop | mepemaun e
BEIIIECTB Mald W |MaMd U | U foryckae
MPUMEHHUTEIBHO | TEIUIOTHI, | TEIUIOTHI, | TpaHCHOp T rpyoue
K pabounMm | Kanopuuec | Kajiopuuec | Mmamm U ommoKH
TeJaM TEIUIOBBIX | Kue U | Kue U | TEIUIOTHI,
MaIIiH U | IEPEHOCH | MEePEHOCH | KaJlopuyec
TEIJIOHOCUTENS | ble ble KHe u
M, CBOMCTBA | CBOWCTBA | IEPEHOCH




TUHAMHYECKHE | BEIeCTB BEIIECTB 13(S
TIPOIIECCHI U | IPUMEHHUT | IPUMEHHUT | CBOMCTBA
LUKJIBI €IbH O K |elIbH O K | BEUIECTB
npeoOpazoBanus | pabourm | paboynM | MPUMEHUT
SHEPruy, Tenam Tenam €IbH O K
MPOTEKAIOIINE B | TEIJIOBBIX | TEIIOBBIX | pabouyum
TeIuIo- MallMH U | MallMH U | TeJaM
TEXHHUYECKUX TEIUIOHOC | TEIJIOHOC | TETJIOBBIX
yCTaHOBKax UTEeNS M, | UTENST M, | MAllMH U
JUHAMHUYE | TUHAMUYE | TETJIOHOC
CKHe CKHe UTeNg M,
MPOLIECCHI | MPOLIECCHI | TUHAMHYE
U IUKJIBl | M IUKJIBI | CKHE
npeoOpa3o | nmpeodpaso | MpoIecch
BaHU g | BaHU a| U UUKIBI
SHEPTrUM, | SHEPTruH, | npeodpaso
MPOTEKal | MPOTEKal | BaHU s
ue B | mue B | SHEpruwy,
TeIuIo- TeIuIo- POTEKAIO
TEXHHYECK | TEXHUYECK | IIUe B
ux ux TEIUIo-
YCTaHOBKA | YCTAHOBKA | TEXHHYECK
X oe3 | x, IpH | Ux
OInO0K OTBETE yCTaHOBKa
MOKET X 6e3
JIOTYCTUTH | OLTUOOK
HECKOJIBKO
HerpyObIX
(01115 (T0)
YMETh:
YMETh JEMOHCTP | IEMOHCTpP |B  ILEJOM | Mpu
pacCcUUTHIBATH upyer upyer JEMOHCTP | pelIeHuA
TEMIIEpaTypHbIE | yMeHue yMEHHE upyer 3ama4y  He
MOJIST B TMOTOKAaX | paCCUMTHI | PACCUHUTHI | yMEHUE JIEMOHCT]
TEXHOJIOTUYECKH | BaTh BaTh paccuuThl | UpyeT
X JKUIKOCTEH W | Temrepaty | Temmepaty | BaTh YMCHHE
ra3os, B | pHBIC MIOJIS | PHBIE MOJISI | TEMIIEPATy | pacCUUTHI
JJIEMEHTaX B IOTOKaxX | B IOTOKax | pHBIC MOJIS | BaTh
KOHCTPYKIIUU TEXHOJIOTH | TEXHOJIOTH | B MOTOKaX | TeMIepar
TETIOBBIX M| 9eCK WX | YeCK WX | TEXHOJOTH | YPHBIC
TEIUIOTEXHOJIOTH | JKUJKOCTE | )KMJIKOCTE |dYeck WX [ moms B
4eCcK X | 1 ¥ Ta30B, | 1 ¥ ra3os, | KUJAKOCTE | MOTOKaX
YCTaHOBOK c|B B W ¥ razoB, | TEXHOIOT
LEJbI0 JJIEMEHTaX | JIEMEHTaxX | B WYECK WX
obecrnieueHus KOHCTPYK | KOHCTPYK | DJIEeMEHTax | )KHUIKOCTE
HOPMAJTBHOTO 007078 007078 KOHCTPYK | i W ra3os,
TEMIIEPATYPHOT | TETJIOBBIX | TETUIOBBIX | ITUU B
0 pexuma | u u TEIUIOBBIX | 3J€MEHTa
paboTsI TEIUIOTEXH | TeIJIOTEXH | | X
AIIEMEHTOB 0JIoT 0JIoT TEIUIOTEXH | KOHCTPYK
000py/IOBaHUS U | HYECKUX MYECKUX oJIoT 102078
MUHUMU3ALNN YCTAaHOBOK | YCTAHOBOK | MUECKUX TEIJIOBBIX




MOTEPh C IeNBI0 | ¢ TENbIO | YCTAHOBOK | M
TEILIOTHI; obOecrieueH | oOecIleueH | ¢ IEIbIO | TEIIOTEX
PacCcCUYHMTHIBATH us us obecrieueH | HOJIOT
nepefaBaeMble | HOpPMaJIbH | HOPMaJIbH | s WYCCKUX
TETJIOBBIC oro oro HOPMAaJIbH | YCTaHOBO
ITOTOKH TeMIlepaty | Temmnepary | oro K C IICJIBIO
pHOT o | pror o | Temnepary | obecreue
pexuma pexuMa pHOT o | Hus
paboThI paboThI pexuma HOPMAaJIbH
AJIEMEHTOB | AJIEMEHTOB | pabOTHI oro
000pyI0B | 000pPYIOB | 3JIEMEHTOB | TEMIIEpAT
aHus U | aHust u | o0opymoB | ypHOT ©
MHUHHMH3a | MUHUMU3a | aHHS U | pexxuma
101501 101501 MUHUMHU32 | pabOTHI
MOTEPh MOTEPh 117071 3JIEMEHTO
TEIUIOTHI, | TEIJIOTHI; | MOTEPh B
paccuuThl | pacCUMTHI | TEIJIOTHI; | 00OpYIOB
BaTh BaTh paccuuThl | aHHS =~ U
nepenaBae | nepejaaBae | BaTh MUHHUMH3
MBIC MBIC nepeaaBae | auuu
TEIJIOBBIC | TETUIOBBIE | MbIC OTePh
MTOTOKH; ITOTOKH; TEIJIOBBIC | TEILIOTHI,
HE JIOTTYCKaeT | MOTOKH. paccUMThI
JIOTIyCKaeT | MpU ATOM | 3aJaHus BaTh
ommrboK pan BBHITMIOJIHEH | TiepeaBa
HEOONBITM | BI HE B | EMbIC
X OIIUOOK | TTOJTHOM TEIIJIOBBIC
o0BeMe ITOTOKHU;
JoTycKae
T TpyObIe
OIIMOKHU
JIEMOHCTP | IEMOHCTp | B  IIEJIOM | mpu
upyer upyer JEMOHCTD | pelIeHUun
yMeHHue yMeHHue upyer 3a7a4  HE
MPOBOANT | MIPOBOJUT | YMEHHE JEMOHCTP
YMETh b b MPOBOJHUT | HPYyeT
MIPOBONTH TEPMOJUH | TEPMOJUH | b yYMEHHE
TEPMOJUHAMHYC | amud aMu4 TEPMOJMH | IPOBOJIUT
CKHUM aHAIN3 | ecKuil €CKHUi amu4 b
[IUKJIOB aHajm3 aHajm3 eCKUui TEPMOIUH
TETTOBBIX IIUKJIOB IIUKJIOB aHaju3 aMug
MAaIlIUH C [EIbI0 | TEMJIOBBIX | TEIIOBBIX | IIMKJIOB CCKHM
ONTUMHU3AINHI MaliuH C | MalllMH ¢ | TEIUIOBBIX | aHAJIM3
ux pabouux | 1enpio HEITbI0 MallliH ¢ | IUKJIOB
XapakTepUCTHK | ONTUMH3a | ONTHUMHU3a | LIETBIO TETJIOBBIX
u 1501 uX | mun UX | onTMMHU3a | MalMH C
MaKkCUMHU3auu | pabouymnx pabounx 1007071 ux | menpro
KITA XapakTepHu | XxapakTepu | paboumx ONTHUMHM3A
CTHK U | CTHK U | XapakTepH | muu  uxX
MaKCHUMHU3 | MAaKCUMHU3 | CTHK u | pabounx
anuu anuu MaKCHUMU3 | XapakTep
KITJI; w=e | KII, amuu KITJ | uctuk  u




JOITyCKaeT | JOIyCKaeT 3aJjaHus | MAKCUMHU3
(911150 3 IpH  ITOM | BBINIOJHEH | alluu
pan oI He B | KIIJ;
HEOOJIBIIN | TTOJIHOM JIOITyCKae
X OMKOOK | 0ObeMe T rpyObIe
OIMOKH
BJIAJICTh
POJIEMOH
MIPOJIEMOH | CTPUP
CTpUp OBaHbI
OBaHBI 0a30BbIC
HaBBIKU HaBBIKU
TEPMOJIUH | TEPMOJIUH
amMu4 amMu4
BJIQJICTh
€CKOr0 €CKOr0
OCHOBaMH uMeeTcs
aHaIM3a aHaIM3a
TEPMOIUHAMHYC MUHUMAJIb | HE
pabounx pabounx .
CKOT O aHaiu3a HBIN IPOJIEMOH
MIPOIIECCOB | MPOIIECCOB
pabounx s s Habop CTpUp
MPOIIECCOB B HaBBIKOB | OBaHBI
TEIUIOBBIX | TEIJIOBBIX
TETTOBBIX TUTSt 0a3oBbIC
MallliHaX, | MalllWHAaX,
MarHax, pelieHusT | HaBBIKH,
OTIpe/ICNiCH | OTpe/IelieH
oTIpe/IcIICHUs st st CTaHJAPTH | JOIYIICH
napaMeTpoB HX BIX 3aj1a4, | bI TPyObIC
napaMerp | mapamerp
paboTHI, MHOTO OIMOKHU
. OB ux | oB ux
TEIIOBOM OIMO0K
paboThl, paboThl,
3¢ (HEeKTUBHOCTH . .
TEIMJIOBOM | TEMIOBOM
spdextuB | apdexTun
HOCTHU  , | HOCTH
oe3 JOTYIIEeH
omuboK U | psia
HEJ0YETOB | MEJIKUX
(011150
MPOJIEMOH | MIPOJIEMOH
CTpHp CTpHpP
OBaHBI OBaHBI
HaBBIKU 0a3oBbIe
BIIQ/ICTh
pacuera HaBBIKH AMeeTCs
OCHOBaMH
MPOILIECCOB | pacueTa MUHUMAIb | HE
pacuera o
TEIIOMAcC | MPOIIECCOB | HBII TIPOJIEMOH
MIPOIIECCOB
orep TerioMacc | Habop CTpUp
TEIIOMaccorep
erocd o | €Hoca B [ omep HaBBIKOB | OBaHBI
JIIEMEHTaxX | eHoca B | JUIA 0a3oBbIC
AIIEMEHTaX
TEIUIOTEXH | 3JICMEHTAX | pEIICHUsS | HaBBIKH,
TETUIOTEXHUYECK
oro 4 | AHIeC KOTO | TEMITOTEXH | CTAHAAPTH | IOMYIIEH
" w9ec KOro | bIX 3ajad, | bl TpyObie
TETIOTEXHOJIOTH
TEIUIOTEXH | U MHOTO OIINOKU
94ecK oro
0JIoT TEIUIOTEXH | OMIMOOK
00opyIoBaHUs
WYECKOro | OJIoT
000pyIOB | MUECKOTO
anus, 0e3 | 00opymoB
omuOOK M | aHud,




HEJ0YETOB | JOMYILEH
paa
MEJIKUX
OImnO0K
3HATh:
3aKOHBI U
OCHOBHEBIE
¢$usuKo-
3aKOHBI U TI0XO
MaTeMaTH
OCHOBHBIE 3HaeT
YecKu €
¢buznko- 3aKOHBI U
MOJICIH
3aKOHBI U | MaTeMaTH OCHOBHBIE
nepeHoca
OCHOBHBIE 4ecKu € ¢duzuko-
TEIUIOTHI U
¢buzuko- MOJIEIH MaTeMaTH
Macchl
MaTEeMaTHYECKH | mepeHoca YeCKH € | ypOBCHb
TIPUMCHHT N
e MOJIEJH | TeTIOTHI U MOJIEIH 3HaHUU
€IbH 0 K
nepeHoca MacChI nepeHoca | HUXKe
TEIJIOTEXH
TEIIOTHI U | IPUMEHUT TEIUIOTHl U | MUHUMAJ
u4yec KuM
OIIK-4.3 MAaccChl CIBH O K| MAacCChI BHOTO
MPUMEHHUTEIHHO | TEMJIOTEXH OpPUMEHUT | TpeOoBaH
TeIJIOTEXH
K wiec KuM | oo eIbH O K | uf,
TEIUIOTEXHUYECK | U TEIUIOTEXH | JOIyCcKae
UYECKUM
UM U | TETUIOTEXH u4yec KuUM | T TpyObie
YCTaHOBKA
TEIJIOTEXHOJIOTH | oJor " u | OIINOKHU
YeCcK UM | MYECKUM TETUIOTEXH
CUCTEMaM,
YCTaHOBKAM W | yCTaHOBKa | oJor
CUCTEMaM M u | P UICCKUM
OTBETE
CUCTeMaM yCTaHOBKa
MOXKET
0e3 M u
JOTTYCTh
91115 () 3 CUCTeMaM
HECKOJIBKO
HErpyObIX
omuOOoK
OueHouHble  MaTepuanbl sl MPOBEICHUS  TEKYIIEr0 KOHTPOJS U

MPOMEXKYTOUHOM aTTecTanuu TnpuBefeHbl B [Ipmnoxkenun k paboueil mporpamme

JUCIUITIIUHBI.

[ToaHBIN KOMIUIEKT 3aJIaHMil M MaTepuajoB, HEOOXOIUMBIX ISl OIICHUBAHMS
pPE3yNbTaTOB 00YUYEHUS M0 AUCIMIUIMHE, XPAaHUTCS Ha Kadeape pa3paboTunka.

5. Y4eOHO-MeTOoIMuYecKoe U HH(POPMAMOHHOE o0ecniedeHHe JUCHHILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeYyeHue

5.1.1. OcHoBHas nuTeparypa

1. Texnuueckas TepmoanHamuka : yueOHuk / B. A. Kupuinun, B. B. Cerues,

A. E. leiammmua. - M.

Usnarensckuii nom MDOU, 2019. - 496 c. - URL:

http://www.studentlibrary.ru/book/ISBN9785383011560.html. - ISBN 978-5-383-
01156-0. - TekcT : PIEKTPOHHBIH.



2. TexHuyeckass TepMoauMHaAMuKa : yueOHOoe mocobue s By30B / B. A.
Kynunos, 3. M. Kapramos. - 2-e u3n., uctp. - M. : Beicu. mk., 2001. - 261 c. : u. -
ISBN 5-06-003712-6. - Tekcrt : HemocpeICTBEHHBIH.

3. Hupensman, H. M. TexHuueckass TepMOJMHAMUKA : ydeOHOE mocoOue is
By30B / H. M. llupensman. — 3-e uzn., crep. — Cankr-IletepOypr : Jlanb, 2021. —
352 ¢. — ISBN 978-5-8114-8522-2. — TekcT : 27eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/176665.

4. TletpoB, A. U. Texnuueckas TepMoAWHaAMUKa M Teruionepenaua / A. WU.
[TetpoB. — 2-¢ m3x., crep. — Cankr-IlerepOypr : Jlans, 2023. — 428 c. — ISBN
978-5-507-46444-9. — Tekct : 37ekTpoHHBIN // JlaHb : 37IEKTPOHHO-OUOIMOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/310178.

5. Tennmomaccooomen : yueOHuk / @. ®@. 1[BetkoB, b. A. I'puropnes. - M. :
M3 naTensckuit JIOM MOU, 2017. - 562 C. - URL.:
http://www.studentlibrary.ru/book/ISBN9785383011720.html. - ISBN 978-5-383-
01172-0. - TekcT : PAEKTPOHHBI.

5.1.2.JlononHuTEeNBHAS JIUTEPATYPA

1. 'a3oTypOUHHBIE PHEpPreTHUECKUE YCTAaHOBKM : ydyeOHoe mocobue / C. B.
[anes [u np.] ; mox pea. C. B. Ilanesa. - M. : U3narenbckuii njom MOU, 2017. - 428
c. - URL.: http://www.studentlibrary.ru/book/ISBN9785383010884.html. - ISBN 978-
5-383-01088-4. - TekcT : AMeKTPOHHBIH.

2. TepmMoarHAMHYECKHUE OCHOBBI ITUKIIOB TEIJIOPHEPTETUUECKUX YCTAaHOBOK :
yaeOHoe ocodue / A. A. Anekcanapos. - M. : MU3natensckuii nom MOU, 2017. - 159
c. - URL.: http://www.studentlibrary.ru/book/ISBN9785383011102.html. - ISBN 978-
5-383-01110-2. - TekcT : AMeKTPOHHBIH.

3. M'maporazonunamuka : yuednoe nocooue / C. U. Kpacnos. - Kazans : KI'DY,
2010. - 100 c. - 3770. - TekcT : HEMOCPEACTBEHHBIM

4. Tepmoaunamuka : yueonoe nocooue / O. C. Ilonkona, B. U. Kpyrnos, A. E.
Konnpatses. - Kazanb : KI'DVY, 2009. - 231 c. - 3345. - TekcT : HenmocpenCTBEHHBIN.

5. COoopHUK 3a7a4 1O TUIPOTa3ouHaAMUKe : yueOHo-MeToa. mocooue / C. U.
Kpachnos. - Kazans : KI'9Y, 2010. - 39 c. - 3749. - TekcT : HEenocpeCTBEHHBIH.

6. TeopeTnueckrue OCHOBBI TEIUIOTEXHUKH : IPAKTHKYM JUIS CTYJICHTOB OYHOMN
dbopmbl O00ydeHHs TIO 00pa30BaTEIILHBIM IMPOTPaMMaM HaIpaBICHUH ITOATOTOBKU
13.03.01 "Tennosuepretuka u temnorexHuka', 13.03.02 "DOnektposHeprernka u

sanektporexHuka"', 13.03.03 "Oueprernueckoe MammHocTpoenue", 16.03.01
"Texuuueckas ¢usuka" / coct.: O. C. Ilonkosa, 1. U. lllapunos, O. B. ConoBbena. -
Kazanp : KI'9Y,  2019. - 120 c., 2971 K®o. - URL:

https://lib.kgeu.ru/irbis64r_plus/index.html. - B. 11. - TekcT : 371€KTPOHHBIA.

7. TennorexHuka : y4eOHHK i By3oB / monm pea. A. M. Apxaposa, B. H.
AdanacbeBa. - 2-e uzn., nepepad. u gom. - M. : U3a-so MI'TY um. H. D. baymana,
2004. - 712 c. : mn. - ISBN 5-7038-2439-7. - TekcT : HEMOCPEICTBEHHBIA.

8. Temmorexnuka : yueOHuk i1 By3oB / B.JL.Epodees, II.J[.Cemenos,
A.C.Ilpsxun. - M. : Axanemknaura, 2008. - 488 c. : un. - ISBN 978-5-94628-331-1. -
TekcT : HenmoCpeACTBEHHBIN.



9. Kpyrnos, I'. A. Termorexnuka / I'. A. Kpyrnos, P. U. bynrakosa, E. C.
KpyrnoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 208 c¢. — ISBN
978-5-507-45269-9. — TekcT : 3neKTpoHHBIN // JIaHb : 3JIE€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/263066.

5.2. MudopmanuonHoe odecnevdeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

https://Ims.kgeu.ru/course/view.ph p?id=2592

5.2.2. Ilpodeccuonanbapie 0a3pl maHHbIX /| MHpOpMaIOHHO-CIIPaBOYHBIC
CUCTEMBI

1. IIpodeccuonanbHbie 6a3bl JAHHBIX U UHPOPMAIIHOHHO-CITPABOYHBIC CHCTEMBI JOCTYITHBI
o cceiike: https://www.lib.tpu.ru/html/irs-and-pdb

2. CnpaBouno-mipaBoBas cucrtema Koncynprantlmtoc — http://www.consultant.ru/

3. Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU — https://elibrary.ru

4. DJIEeKTPOHHO-OMOIHOTEUHAS cucreMa «KoHcynbTaHT CTyIEHTa»
http://www.studentlibrary.ru/

5. DnexkTpoHHO-O0MONMOTEeYHAas crcteMa «Jlanby - https://e.lanbook.com/

6. DnekTpoHHOo-0uOMoTeyHas cucrema «ZNANIUM.COMy - https://new.znanium.com/

7. DneKTpoHHas oubmoTeka Grebennikon -
http://www.lib.tsu.ru/ru/news/elektronnayabiblioteka-grebennikon-0

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCIpOCTpaHAEMOE IPOTrPaMMHOE
oOecrieueHue AUCIUTUIUHBI

1. Adobe Acrobat Reader DC; Adobe Flash Player;

2. Google Chrome; Mozilla Firefox ESR;

3. Microsoft Office 2007 Standard Russian Academic;
4. Microsoft Office 2013 Standard Russian Academic.

6. MaTepuaJIbHO-TEXHHUYECKOE O0ecneuyeHue TUCITUTITIMHBI

Jlexnun YuebHas ayTuTOpHs IS Crnenmanu3upoBaHHAS yaeOHas MeOeb,
IIPOBENEHUS 3aHATHH TEXHUYECKUE CpeAcTBa OOydeHus, CilyKalue I
JICKIIMOHHOT'O THIIa NpeICTaBICHUS yueOHO uHpOpMaLIUU

OoibIION  ayauTopuu  (MyJIbTUMEAMMHBIN
MPOEKTOP, KOMIBIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpPAIIMOHHOE 000pyJ0oBaHue, Y4eOHO-
HarJsiIHbIe ocoous

[Mpaktnyeckne |Yuebnas  aymuropus  ana| Crenuanu3upoBaHHas — ydeOHass — meOenb,

3aHATUA NpOBEACHM 3aHSATUH| TeXHUYECKUE cpeacrsa oOyueHus
CEMHUHAPCKOTO TANA,| (MyIBTUMEIUMHBIA  IPOEKTOP, KOMIBIOTED
TpYIIIOBBIX 158 I/IHJII/IBI/IZIX- (HOYT6YK), 3KpaH) " Ilp
AJIbHBIX KOHCYJIbTalluH,
TEKYILErO KOHTPOJIA 51
MPOMEKYTOUYHOU aTTeCcTalluu

JlaboparopHbie |YuebHas naboparopus Crneunanu3upoBaHHOE nmabopaTopHOE
paboThI «I'mpporazofrHaMUKU U o0opyznoBaHue 1o npoduiIo JadopaTopun:

TerooOmeHay, b311 aBTONa0. KOMIUJICKCHI, aBTOpaboyee MecTo



https://www.lib.tpu.ru/html/irs-and-pdb
http://www.consultant.ru/
https://elibrary.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://new.znanium.com/

CTyJICHTa cII59BM (MMTTII),
a’poauHaMuyeckas Tpyba, J1abopaToOpHBIN
cToi, HOYTOykK, Oapomerp BAMM-1 ¢
MOBEPKOM, OJIOK PpErucTpaluu MnapaMmeTpoB
BO3/TYLITHOM CTpyH, MOJIyJIN TUISE
a’poaMHaMUYeCcKOi TpyOsl, BonbT™MeTp B7-21,
BOJILTMETP B7- 21A, BOJILTMETP
YHUBEpCalbHbIM, mblUiecoc  A-2254 M,
nabopaTopHbIi HCTOYHUK MUTaHUS
W.E.P.PSN305/], cBeroBas Mojelb, s
ONpeAeNieHUus  YIJIOBBIX  KO3(PHUIMEHTOB
M3JIY4eHHUS! IJIOCKOCTH Ha TPYOHBIM Iy4OK,
noakiatoyeHue k cetu "HMHrepHer", goctyn B
AEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpeay

CamocrostenbHas |KoMmbroTepHBbIi Ki1acc ¢ CrneunanusupoBanHasi yuebnas mebenp Ha 30

pabora BbIxofoM B uTepHer B-600a | nmocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUUYECKHE CPEICTBAa OOyueHUus: (MyIbTHMeE-
TUHHBIA  MPOEKTOP, KOMIBIOTEp (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MIPOrpaMMHOE
o0OecIieucHue

CrnenuanusupoBaHHas MeOellb, KOMIIbIOTEpHas
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTEpHET
u obecnieuenuem gocrymna B QdMOC, skpaH,
MYJIbTUMEANMHBIN IPOEKTOP, TPOrPaMMHOE
o0ecrieyeHue

YuraapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpraHu3aluu 00pPa30BaTeJIbLHOM 1eATeJIbHOCTH JJIsl JIHIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIua ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) u MHBANIHIBI UIMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIaThCsl M3 OJHOr0 y4eOHO-I1adopaTopHOro
KOpIlyca B JPYroid, TOJHATHCA HA BCE ATAXHU Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HMHBIX TOMEIIEHUSIX C y4EeTOM OCOOEHHOCTEH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

Jist oOyuenust i ¢ OB3 u wHBaNIWI0B, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl YCIOBUA OECHpEensTCTBEHHOIO JOCTYIa BO
Bce yueOHbIe moMenieHus. Mabopmanus o ceruanbHbIX YCIOBUAX, CO3MaHHBIX IS
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Meercst BO3MOKHOCTb OKa3aHUS TEXHUYECKOU ITOMOILA aCCUCTEHTOM,
a TaKkXe YCIIyT CypI0NepEeBOTUYMKOB U TU(DIOCYpIOTIEPEBOIUNKOB.

Jlist aganTanuu K BocnpusaTuio ymiamu ¢ OB3 u nHBanmmaMu ¢ HapylnieHHBIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro marepuaia IO JUCUUILIMHE O00ecreunBaroTcs
CJIEIYIOLIUE YCIIOBUSA:

- IS Ty4IIIe OPUEHTAIINN B ayIMTOPUU, TPUMEHSIOTCSI CUTHAIIBI OTIOBEIIICHUS
O HayaJsie W KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIIETCS HA IOCKE);

- BHUMaHUE CIa0O0CHBIIIANIero O0ydYarmerocss MPHUBICKAETCS MeAarorom
KECTOM (Ha IJIeHO KJIaJEeTCs PyKa, OCYIIECTBISIETCS HEPE3KOE MOXJIONBIBAHKE);



http://www.kgeu.ru/

- pasroBapuBas ¢ OOYYArOIIMMCS, TMEJAarOrHYeCKuii pPaOOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEIIOKEHUSIMHU, oOecreunBas BO3MOKHOCTb
YTEHUS 110 Ty0am.

Kommnencanusi 3arpyIHEHH pPEUueBOro M HWHTEUIEKTYalbHOTO Pa3BUTHS
c1a0oCbIIAMX 00YYarOIIUXCsl MPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, JIMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3EHTAIUHN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHBIE KOMIIOHEHTHI U300payKEeHUS;

- pEryJIApHOTO TPUMEHEHHUS YNpaXHEHWH Ha rpaduueckoe BbIICICHUE
CYIIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBICHUII;

- o0ecrieueHHs] BO3MOXHOCTH JJIsI  OOy4YaroIIerocss IOJIYYUTh aJpECHYIO
KOHCYJIBTALIMIO IO 3JIEKTPOHHOM MTOYTE 110 MEPE HEOOXOJUMOCTH.

JIns apantanuy K BocupusaTuro Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapyLIEeHUAMHA
3peHus CIIPaBOYHOIO, y4eOHOTO, IIPOCBETUTENIHCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHON MPOrpaMMOM MO BbIOpAaHHOMY HaIlpaBJICHUIO
HOJIFOTOBKH, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeJIeTCs ajianTtanus opUIHAIbHOTO caiiTa B ceTu IHTepHEeT ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAJIMIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMYUE KPYITHOIIPU(PTOBON
CIPaBOYHON MH(POPMAIUH O PACIIUCAHUHN YUEOHBIX 3aHITUI;

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, IPEICTABISAIOTCS 00yUYaIOUUMCS, IPU ITOM KaXKIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY MEeIarorudeckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MEPEMEUICHUsI MEeJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas WHQpOpMalMs MpeAocTaBisieTcd KpynHbiM mipudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEIOCTABIISIETCS BO3MOXKHOCTb HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00yJaIOuXCs).

dopMa TpOBENECHUS TEKYyIIEd M NPOMEXKYTOUYHOM  aTTeCTallMu I
oOyuatomuxcst ¢ OB3 1 uHBaNMAOB OmnpenenseTcs: neaarorndeckuM paboTHUKOM B
COOTBETCTBUM C yueOHbIM MaHoM. [Ipu HeoOxommmoctu obOydaromemycs ¢ OB3,
UHBAJIUY C YYETOM HUX MHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH maercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (pOpMEe TECTUPOBAHUS U T.II., TUOO MPEAOCTABISACTCS
JOTIOJTHUTEBHOE BpEeMsI JIJIsl TOJATOTOBKHU OTBETA.

8. MeToauyeckue peKOMeHAAIMH /ISl MpenojaBaTe/eid Mo opraHu3amuu
BOCNIMTATEJbHOMH PA0OTHI ¢ 00yYAKIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHUs 00yYaroIMXCcs BbICTYAET
OJIHUM W3 ONpeaensronux (GakTopoB BBICOKOIO KadyecTBa 0Opa3oBaHUS.
[IpenonaBarens By3a, JIEMOHCTPUPYS BBICOKMH NpodeccHoHanu3M, 3pYIULHUIO,
YETKYI0 IPaKIaHCKYIO0 MO3ULIUI0, CAMOIUCLIUILIMHY, TBOPUYECKHUM TOJIX0/1 B PEIICHUN
npodeccuoHaNbHbIX 3a/a4, B XoJie 00pa3oBaTelIbHOIO Ipoliecca CIOCOOCTBYET
(GbOopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.



IIpn peamusanyyu OWCIHUIIMHBL IIPENOAABATENb MOXKET HMCIOJIb30BaTh
CJIEYIOIME METO/Ibl BOCIIUTATEIbHOU PabOTHI:

- MeToAbl (POPMUPOBAHMS CO3HAHUSA JUYHOCTH (Oeceda, TUCHYT, BHYIIEHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, IPHUMEP, CAMOKOHTpPOJb, Pacckas, COBET,
yoexxaeHue u ap.);

- METOJbl OpraHM3alM JESATEIBHOCTH U (POPMHUPOBAHUS ONBITA MOBEICHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIearoru4eckoe TpeOOBaHUE, IOPYYEHHUE,
pUYYEHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALMI, TPEHUHT, YIPAXKHEHHE, U Ap.);

- METOJIbl MOTHBALMU JEATEIbHOCTH U MOBeAEHUs (0H00pEeHUE, MOOLIPEHUE
COLIMAJIbHOM AaKTUMBHOCTH, NOPUIIAHWE, CO3JaHUE CHUTyallHud ycrexa, CO3JaHHE
CUTYaLMH 711 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipn peanu3amuu JUCHUIUIMHBL  NPENOAABATENb  JIOJDKEH  YYHUTHIBATh
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIIBHON EATEIIbHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y OOy4aroUMXCAd LEIOCTHOIO MHPOBO33PEHMS, POCCHICKON
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMBE U
O01LIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYPHOMY UM HMCTOPMYECKOMY HACIIEAWIO, (OPMUpPOBAHHE CTPEMJICHUS K €ro
COXPaHECHMIO U PA3BUTHIO;

- popmupoBaHKE y 00y4aIOMIMXCS AKTUBHOW IPa’KIaHCKON MO3UIMH, OCHOBAaHHOU
Ha TPAJWLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSIX POCCHMCKOIO
oOIIecTBa, JJIsl TOBBIIIEHUSI CIIOCOOHOCTM OTBETCTBEHHO pPEAIM30BbIBATh CBOU
KOHCTUTYIIMOHHBIE NIPaBa U 00s13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaOIIUXCS, pACIIUPEHHE
KOHCTPYKTUBHOI'O y4YacTUsl B IPUHATHM PEIICHHN, 3aTPArMBAOIIMX WX IpaBa U
MHTEPECHI, B TOM YHCII€ B Pa3IMYHbIX (JOpMax caMOOpraHU3ali, CaMOYIPABIICHHUS,
OOIIEeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMupoBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JINYHOCTH, MIO3BOJIAIOIIMX  IIPOTUBOCTOSITE  OKCTPEMU3MY, KkceHogoOuu,
JUCKPUMHUHALIMM 110 COLMAIBHBIM, pPEJIMIHO3HBIM, PACOBBIM, HAl[MOHAJIBHBIM
IpU3HaKaM, MEXITHHUUECKOH M MEXKOH()ECCHOHAIbHON HETEePIUMOCTH, APYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIINTAHUE YYBCTBA JOCTOMHCTBA, YECTU M UYECTHOCTHU, COBECTIMBOCTH,
YBAXKECHUS K POAUTEIIAM, YUUTEIAM, JIFOAAM CTapLIEro MOKOJIECHUS;

- opMUpOBaHUE TPUHIMUIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEpIUSl U COCTpaJaHusi, NPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMASIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalLlUY;

- popMUpOBaHUE COIUAAPHOCTH W YYBCTBA COLIMAIBHOMW OTBETCTBEHHOCTU IO
OTHOILLICHMIO K JIIOJSIM C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 310POBbs, IPEOAOJICHHUE
IICUXOJIOTHUECKUX OapbepoB IO OTHOUICHHIO K JIOJASIM C OrpaHHMYEHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOIMOHAIFHO HACBHIIIEHHOTO M JyXOBHO BO3BBIIIEHHOTO
OTHOUICHHUSI K MUPY, CIOCOOHOCTH M YMEHUS NepeaBaTh IPYTUM CBOW ACTETHUYECKHIA
OIIBIT.



Kynemyphno-npoceemumenvcrkoe eocnumanue:
- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMHpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJTHOTO TOPOJa, Kpasi,
CTpaHBI;

- TOBBIIICHHUE TI03HABATEIbHOW aKTHBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvhoe éocnumanue:

- hopmupoBaHue y 00y4arOIUXCsl HAYYHOTO MUPOBO33PEHHUS;

- bopMupoBaHUE YMEHHS MTOTyYaTh 3HAHUS;

- bopMupoBaHUEe HAaBHIKOB aHAJIM3a W CHHTE3a MH()OpPMAIMU, B TOM YHCJIC B
npodeccuoHanbHOM 00JIaCTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj
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OreHOYHBIE MATEPHATBI MO AWCIUIUINHE, MPEAHA3HAYEHHBI ISl OICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yJabTaTOB OOY4YEeHHS MO JUCHUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutpons (TK) u mpoMexyTodHoil aTTecTaniui, IpOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Pazpean 1. TK1 15-
15 | 0-15 15-30
«['uaporazonnHaMHKa 30
TecT WK NUCbMEHHBINA ONPOC 7
3amura 1abopaTopHON paboTHI 4
OT4eT o caMOCTOSITENIbHOM 4
pabote
TK2 15-
Pa3gen 2. «TepmonnHaMuka 15 |0-15 30 15-30
TecT unu NUCbMEHHBINA OMPOC 7
3amuTa 1a00paTopHON pabOTHI 4
PacuerHo-rpaduyeckas pabora 4
(PTP)
Paznen 3. «OcHoBbI TK3 25-
25 |0-15 25-40
TEIJIO00MEHA» 40
TecT nnm MUCHbMEHHBINA OITPOC 7
3amuTa 1a60paTopHOil paboThI 4
OT4eT Mo caMOCTOSITEIbHON 14
pabote
IIpome:xxyTouHas aTTecTanus oM 0-45
(ax3amen)
3ananue NpoMeKyTOUHON 0-15
aTTecTanun
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0-30
omreram
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Kypcosas pabota 60-100
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aTTeCcTaluu
Odopmienne paboTbI 0-15

OreHKa «OTIMYHO» BBICTABIICTCS 3a BBIMOJHEHHE PACUCTHBIX PadOT B CEMECTPE;
TECTOBBIX 3aJIaHHif; TITyOOKOE MOHMMAHKE TPOIECCOB, MPOTEKAIOIMIMX B TEXHOJIOTMYECKHX
YCTaHOBKAX, TIOJIHbIE M COJEP)KaTeIbHbIE OTBETHI HA BOMPOCHI OmiieTa (TEOPETHYECKOEe U
MPaKTUYECKOE 3a/]JaHUE);

OreHKa «XOpOITIO» BBICTABIISETCS 3a BBIMOJHEHHE PACUCTHBIX PabOT B CEMECTPE;
TECTOBBIX 3a/JaHHI; TIOHUMAHUE TPOLIECCOB, MPOTEKAIOIIMX B TEXHOJIOTMYECKUX YCTAaHOBKAX,
OTBETHI Ha BOIPOCHI OMJIeTa (TEOPETUIECKOE WM TIPAKTHYECKOE 3aJ[aHNE);

OreHka «ymIOBICTBOPUTEILHO» BBICTABIICTCS 3a BBIMOJHEHHE PAcUCTHBIX PaboT B
CEMECTPE U TECTOBBIX 3a]IaHUIA;

OleHKa «HEYIOBJICTBOPUTEIILHO» BBICTABIIETCS 3 C1a00€ M HEMOJHOE BBITOIHEHNUE
pacueTHBIX paboOT B CEMECTPE 1 TECTOBBIX 3a/IaHHH.

2. OueHOYHbIe MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTAllMH

[IIkana oreHKH pe3yabTaTOB O0yUEHHUS MO AUCITUTUIMHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
WHJMKAaTOpa KOMIIETEHIIUU

. o Hitxe o
Boicoknit | Cpennuit Husknii
3arianu- CpEIHETO
Koz Koz POBAaHHBIC ot 85 o 100/ ot 70 1o 84 [ oT 55 10 69 | oT 0 10 54
KOMIIe- | WHIWKATopa Pe3yIIbTaThI
TEHLUU | KOMIIETEHIIUM | OOYyYEHUs 110 Ulkana ouennsanus
VCIIUILIHHE HEYI0B-
ch YJOBJIET- YA
OTJINYHO XOpOILIO JIETBOPHU-
BOPHUTEIIBHO
TECIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHEBIE OCHOBHBIE | OCHOBHBIE | IIJIOXO YPOBEHB
busnueckue ¢busnueck | ¢puszmueck | 3HaeT 3HAHUM
CBOMCTBA ne ne OCHOBHBIC | HIDKE
OIIK-4 | OIIK-4.2 . . .
JKUAKOCTEW W | cBOWcTBa | cBOiicTBa | QU3MYECK | MUHUMAI
razoB, oOImue | *KUIKOCTE | KHUIKOCTE | He BHOTO
3aKOHBI U | i ¥ Ta30B, | i U Ta3oB, | CBOICTBa | TpeOOBaH
ypaBHEHUS o0rue o0mue JKHAKOCTE | U,




CTAaTUKH, 3aKOHBl M | 3aKOHBI U | M W ra3os, | JOIycKae
KUHEMAaTUKH W | ypaBHEHU | ypaBHEHH | oOmue T TpyObIe
JUHAMUKH s CTAaTHKH, | 1 CTATHKH, | 3aKOHbl U | OIINOKHU.
KHUJIKOCTeW W | KHHEMaTh | KUHEMaTH | ypaBHEHU
ra3oB KU u | K1 U | s cTatukuy,
JUHAMUKA | TUHAMUKHA | KHHEMaTH
KHMJKOCTE | KHUIKOCTE | KU U
M W Ta3oB | ¥ W ra3os, | TMHAMUKH
oe3 npu SKUIKOCTE
omuooK OTBETE ! ¥ razoB
MOJXKET
JIOMTYCTUTh
HECKOJIKO
HerpyObIxX
(011150
YMETB!
B IIEJIOM | IpHu
€MOHCT eILIEeHUH
pacCUYHTHI A PP
Upyer THUIIOBBIX
BaTh
yMeHue 3aJady  He
THIPOINH
THIApOIH | paccyuThl | IEMOHCTP
amMHuy BaTh upyer
ecKue ceKHe THIpoAnH | chopMu
napameTp P PMHP
napameTp amu4 OBAaHH o€
Bl TIOTOKA
Bl TIOTOKA €CKHue yMEHHue
paccuuThIBaTh KHUJIKOCTH
KHUJIKOCTH napameTp | pacCuUMThI
TUAPOJUHAMUYE (raza) mpu
(raza) mpu bl IIOTOKA | BaTh
CKHUE TapaMeTpbl BHEIIIHEM
BHEIITHEM KHUJIKOCTH | THIPOAUH
IIOTOKA o0TekaHu
oOTekaHu (raza) mpu | amuu
KUAKOCTHU (Ta3a) u Tenl U
U Tel W BHEIIHEM | €CKHE
IpU  BHEIIHEM TEYCHUU B
TE€YEHUHU B oO0TekaHu | mapameTp
OoOTeKaHUM  Tel KaHaJsax
KaHayax U Tel W |Bl TOTOKA
U TEYEHUU B (Tpy0Oax),
(Tpy6ax), TE€YEHUH B | KUAKOCTU
KaHaJsax POTOYHBI
IIPOTOYHBI KaHaJIax (raza) mpu
(Tpy0Oax), X  YacTsx
X  YacTax (Tpy6ax), | BHemHeM
HMPOTOYHBIX THJIPOTa3o
THUAPOTa30 MPOTOYHBI | 0OTEKaHU
4acTsax JIHA
JIMHA X YacTsaX |M Tel |
THJIPOTa30/IMHA MHUYECKUX
MHUYECKUX THIIPOTA30 | TEUCHUH B
MUYeC KHX MaIlliH;
MallliH; JIMHA KaHaJiax
MallliH; MIPOBOJIUT
MIPOBOJIAT Muyeckux | (Tpybax),
TIPOBOJTUTH b
b MallliH; POTOYHBI
THJIPABINYECKU TUJIPaBINY
. THIPABINY . | mpoBoguT | X wHacTax
i pacuer . | ecxkm i
€CKH i b THJIpOra3
TpyOONPOBOIOB pacuer
pacuer TovBompo | TAAPABIHY | OJHA
TpyOompo BEZOB P €CKH i | MUUeCKuX
BOJIOB , HE > | pacuer MAILIH;
JIOITyCKaeT
JIOITyCKaeT TpyOonpo | MpoOBOAUT
IpU  3TOM
OLINOO0K P BOJIOB b
3ananus TUAPABIIN
HEeOOIbIIH A APABIR
BBIIIOJIHEH | 4YeCKH U
X OIINOOK
Bl HE B | pacuer
MTOJTHOM TpyOOTIPO




o0BeMe. BOJOB
JI0ITycKae
T rpyObIe
OIMOKH
BJIQJICTh:
POJIEMOH
MPOJIEMOH | CTpUP
CTpUp OBaHbI
OBaHbI 0a3oBbIe
HaBbIKU HaBbIKU
MPOBEJICH | MPOBEICH
ust ust uMeeTcst
METOTUKAMU TUTIOBBIX | TUMOBBIX | MHHHMAJb | HE
MPOBECHUS THIPOJIUH | TUAPOJUH | HBIH IPOJEMOH
THUTTOBBIX amMu4 amMu4 HabOp CTpUp
THIPOJUHAMHUYE | €CKHX €CKHUX HABBIKOB | OBaHbI
CKHX pacyeToB | pacueTOB | pacdyeTroB | JUIs 0a30BbIe
THIpOMEXaHu4e | TUAPOMEX | TUAPOMEX | pelIeHHs | HaBBIKH,
CKOTO aHW4e aHW4e CTaHJAPTH | JOIYIICH
00opy/soBaHus U | CKOTO CKOTO BIX 3ajad4, | bI TpyObIe
TpyOOIIpOBOJIOB | 000pPYIOB | OOOPYAOB | MHOTO OIMOKHU
aHus U | aHUS U | omuOoK
TpyOompo | Tpybompo
BOJOB  , | BOAOB
0e3 JIOTYIIIEH
omuboK U | psia
HEZ0YETOB | MEJIKUX
omuOOoK
3HATH:
3aKOHBI 3aKOHBI 3aKOHBI I0XO0
COXpaHCHHS W | COXpaHEH | COXpaHEH | 3HaeT
MIpeBpaICHUS ust u | us U | 3aKOHBI
SHEPTUU npeBpaiie | mpeBpaime | COXpaHeH
MPUMEHUTEIHHO | HUS HUS usi u
K CUCTEMaM | SHEepTUu SHEPTUU peBparie
nepeaayn U | IPUMEHUT | IPUMEHHUT | HUSA
YPOBEHb
TpaHcopMaIriK | eTbH O K | €TbH O K | Heprum AR
TEIUIOTHI, CHCTEMAM | CHCTEMaM | MPUMEHHT |
KaJIOpUYEeCKUe W | mepeadu | mepeadud | eMbH O K
MUHUMAT
OITK -4.2 NEpEHOCHbIE u u cucremam |
CBOMCTBa tpanchop | Tpanchop | mepemaun rpeGopan
BEIIIECTB Mald W |MaMd U | U
MPUMEHHUTEIBHO | TEIUIOTHI, | TEIUIOTHI, | TpaHCHOp o
K pabounMm | Kanopuuec | Kajiopuuec | Mmamm U ioig;gi?e
TeJaM TeIUIOBBIX | Kue U | Kue U | TETUIOTHI,
OIINOKH
MaIIiH U | IEPEHOCH | MEePEHOCH | KaJllopuyec
TETUIOHOCHTENS | ble 13 KHe "
M, CBOMCTBA | CBOWCTBA | IIEPEHOCH
TUHAMHYECKHE | BEIeCTB BEIIECTB 13(S
TIPOIIECCHI U | IPUMEHHUT | IPUMEHHUT | CBOMCTBA
LUKJIBI €IbH O K |elIbH O K | BEUIECTB
npeoOpazoBanus | pabourm | paboynM | MPUMEHUT




SHEPruy, Tenam Tenam €IbH 0 K
MPOTEKAIIINE B | TEIJIOBBIX | TEIUIOBBIX | pabouyum
TeIuIo- MallMH U | MallMH U | TeJaM
TEXHHYECKUX TEIUIOHOC | TEIJIOHOC | TETJIOBBIX
yCTaHOBKax UTEeNS M, | UTENST M, | MAlIMH U
JUHAMHUYE | TUHAMUYE | TETJIOHOC
CKHe CKHe UTeNg M,
MPOLIECCHI | MPOLIECCHI | TUHAMHYE
U IUKJIBl | MU IUKJIBI | CKHE
npeoOpaso | mpeodpaszo | MPoIecCh
BaHU g | BaHU a| U UUKIBI
SHEpPruM, | SHEPruu, | mpeodpaso
MPOTEKal | MPOTEKal | BaHU s
ue B | mue B | SHEpruwy,
TeIuIo- TeIuIo- MPOTEKAIO
TEXHHYECK | TEXHUYECK | IIUe B
ux ux TEIUIo-
YCTaHOBKA | YCTAHOBKA | TEXHHYECK
X oe3 | x, IpH | UX
OIInO0K OTBETE yCTaHOBKa
MOXKET X 0e3
JIOTYCTUTH | OLTUOOK
HECKOJIbKO
HerpyObIX
(011150
YMETh:
YMETh JEMOHCTp | IEMOHCTpP |B  ILIETOM | Mpu
pacCcUUTHIBATH upyer upyer JEMOHCTP | pelIeHun
TEMIIEpaTypHbIE | yMeHue yMEHHE upyer 3amady  He
MOJIT B TMOTOKAaX | paCCUMTHI | PACCUHUTHI | yMEHUE JIEMOHCT]
TEXHOJIOTHYECKH | BaTh BaTh paccuuThl | UpyeT
X JKUAKOCTEH W | Temrepary | Temmepaty | BaTh YMCHHE
rasos, B | pHBIC MIOJIS | pHBIE MOJISI | TEMIIEPATy | pacCUUTHI
JJIEMEHTaX B IOTOKaxX | B MOTOKax | pHBIC MOJIS | BaTh
KOHCTPYKIIUHU TEXHOJIOTH | TEXHOJIOTH | B MOTOKaXxX | TeMrepar
TETIOBBIX M| 9eCK WX | YeCK WX | TEXHOJOTH | YpHBIC
TEIUIOTEXHOJOTH | JKUJKOCTE | )KMIKOCTE |dYeck WX [ moms B
4eCcK UX | 1 ¥ Ta30B, | 1 ¥ ra3os, | KUJAKOCTE | MOTOKaX
YCTaHOBOK c|B B i ¥ razoB, | TEXHOIOT
EJTBIO JJIEMEHTaX | JIEMEHTaxX | B WYECK WX
obecrnieueHus KOHCTPYK | KOHCTPYK | DJIEeMEHTax | )KUIKOCTE
HOPMAJTBHOTO 007078 007078 KOHCTPYK | i W ra3os,
TEMIIEPATYPHOT | TETJIOBBIX | TETUIOBBIX | ITUU B
0 pexuma | u " TEIUIOBBIX | JIEMEHTA
paboTsI TEIUIOTEXH | TEeIJIOTEXH | U X
JJICMEHTOB 0JIoT oJIoT TEIUIOTEXH | KOHCTPYK
000py/IOBaHUS U | HUYECKUX WYECKHUX oJor 102078
MUHUMU3ALNAN YCTAaHOBOK | YCTAaHOBOK | MUECKUX TEIIOBBIX
noTephb C LeNblo | C MEeJbI0 | yCTAHOBOK | U
TEIUIOTHI; oOecriedeH | obecrieyeH | ¢ LETbIO | TEIIoTeX
paccUUTHIBATH ust ust obecredeH | HOJIOT
nepefaBaeMble | HOpMajdbH | HOPMaJbH | U NYECKUX




TETJIOBbBIE oro oro HOpPMaJbH | YCTaHOBO
MOTOKHU TeMIlepaty | Temmnepary | oro K C LEJbIO
pHOT 0 | pHor o | Temnepary | obecreue
pexuma pexuma pHOT o | Hus
paboThI paboThI pexuma HOPMAaJIbH
AJIEMEHTOB | AJIEMEHTOB | pabOTHI oro
000py10B | 000pYIOB | 3JIEMEHTOB | TEMIIEpAT
aHus U | aHust u | o0opymoB | ypHOT O
MHHUMH3A | MUHUMM3A | aHUA U | pexxuma
101501 005078 MUHUMU32 | pabOTHI
MoTeph MoTeph 1005078 3JIEMEHTO
TEIJIOTHI; | TEIUIOTHI, | MOTEPh B
paccuuThl | pacCUMTHl | TEIJIOTHI; | 00OpyIOB
BaTh BaTh paccuuThl | aHUS U
nepenaBae | nepenaBae | BaTh MUHUMU3
MbIe MbIe nepeaaBae | auuu
TEIUIOBBIE | TEIJIOBBIE | MbIE MoTeph
MOTOKH; MOTOKH; TEIJIOBBIE | TETUIOTHI;
HE JIOIIYCKAeT | MOTOKHU. paccuuThl
JIOTIyCKaeT | MpU 3TOM | 3aJaHus BaTh
ommboK pan BBITIOJIHEH | MepeiaBa
HEOOJNIbIIK | BI HE B | €MbIC
X OIIUOOK | ITOJTHOM TEIUIOBBIC
o0BeMe IIOTOKHU;
JoTycKae
T TpyObIe
OIINOKHU
JIEMOHCTp | B IIEJIOM | IIpH
JIEMOHCTpP | UpyeT JEMOHCTpP | pelIeHUH
upyer yMeHUue upyer 3a/a4  HE
yMEHUue MPOBOJIUT | YMEHUE JEMOHCTP
MPOBOJUT | b MPOBOJIUT | UPYET
b TEPMOJIMH | b yMEHUE
yMETh TEPMOJMH | aMHUY TEPMOJIUH | IPOBOJUT
MIPOBOJIUTH aMuy €CKUM aMu4 b
TEpMOJIMHAMUYE | €CKUH aHaJImn3 eCKHUH TEPMOJVH
CKHI1 aHaJIM3 | aHAIU3 LIUKJIOB aHaIu3 aMuy
IIUKJIOB IIUKJIOB TEIJIOBBIX | IIUKJIOB ECKH
TETIOBBIX TEIJIOBBIX | MAalllUH C | TEIUIOBBIX | aHAIU3
MallIyH C MEJbI0 | MallliH  C | HEJbI0 MaIlliH ¢ | IIUKJIOB
ONTUMU3ALINHI LEJbI0 ONTUMHU3A | LEJBIO TEIJIOBBIX
170'¢ pabouux | oNTUMHU3A | UM UX | onTUMHU3a | MamIMH C
XapaKTEPUCTUK | nuu ux | paboumnx 117071 ux | mensio
)51 pabounx xapakTepu | paboumx ONTUMU3A
MaKCUMU3AIMKN | XapaKTepH | CTUK U | XapakTepu | UMM UX
KITI CTHK U | MAKCUMHU3 | CTHK u | pabounx
MaKCUMU3 | allHuH MaKCHUMU3 | XapakTep
anuu KII, amuu KITJ | uctuk  u
KIII; wme | momyckaer 3aJlaHus | MAaKCUMU3
JIONYCKAET | IpU STOM | BBIIIOJHEH | alluu
(1115 ({0 psn sl He B | KIII;
HEOOJIBIIIN | TTOJTHOM JIONyCKae




X omuOOK | oOBeme T TpyOBIC
OIMOKH
BJIAJICTh
MPOJIEMOH
MIPOJIEMOH | CTpHUP
CTpUp OBaHbI
OBaHBI 0a30BbIC
HaBBIKU HABBIKH
TEPMOJIUH | TEPMOJIUH
amMu4 amMu4
BJIQJICTh
€CKOT0 €CKOT0
OCHOBaMH uMeeTcs
aHamM3a aHaIn3a
TEPMOIUHAMHYC MUHUMAIb | HE
pabounx pabounx .
CKOT O aHaiu3a HBIN IPOJIEMOH
MIPOIIECCOB | MPOIIECCOB
pabounx s s Habop CTpUp
MPOIIECCOB B HaBBIKOB | OBaHBI
TEIUIOBBIX | TEIJIOBBIX
TETTOBBIX TUTSt 0a3oBbIC
MallliHaX, | MalllWHAaX,
MarllHax, pelieHusT | HaBBIKH,
OTIpeJIeNICH | OTpeNeNieH
oTIpe/IcIICHUs st st CTaHJAPTH | JOIYIICH
napaMeTpoB HX BIX 3a1a4, | bI TPyObIC
napaMerp | mapamerp
paboTHI, MHOTO OIMOKHU
. OB ux | oB ux
TETUIOBOU OLIMOO0K
paboThl, paboThl,
3P PEKTUBHOCTH . .
TEIUIOBOW | TEIUIOBOU
apdexTuB | d3ppexTHB
HOCTHU  , | HOCTH
oe3 JOTYIIEH
omubOK U | psia
HEJ0YETOB | MEJIKUX
(011150
MPOJIEMOH
cTpH
MPOJIEMOH pHp
cTpHp OBaHbI
0a30BbIE
OBaHbI
HaBBIKH
HaBBIKH
pacuera
BIIQ/IETh pacuera
MIPOIIECCOB | UMEETCS
OCHOBaMH MIPOIIECCOB
TeIIoMacc | MUHUMAalb | He
pacuera TEIIOMacc o
orep HBIi TIPOJIEMOH
MPOIIECCOB orep
eHoca B | HaOop CTpUp
TerioMacconep | eHoca B
9JIECMEHTAaX | HABBIKOB | OBaHBI
eHoca B | 2JIeMeHTax
TEIUIOTEXH | TSt 0a3oBbIC
AIIEMEHTaX TEIJIOTEXH
W9eC KOTO | pelieHUs | HaBBIKH,
TEMIOTEXHHHYECK | MHeC KOro | cTamTapTH | omymen
oro u|lu p i
TEIUIOTEXH | BIX 3ajad, | bl TpyObIe
TETUIOTEXHOJIOTH | TeIUIOTeXH
oJior MHOTO OIINOKU
94ecK oro | omor
WYECKOTO | OMIMOOK
000pyIOBaHUS | HYECKOTO
00opyoB
o00opymoB
aHUs,
anus, 0e3 R —
OmuboK u ym
pAn
HE/IOYETOB
MEJIKUX

omnboK




OIIK-4.3

3HATh.

3aKOHBI u
OCHOBHEIE
¢busuKo-
MaTeMaTHYECKU
e MOJICITN
nepeHoca
TETUIOTHI u
Macchl
NPUMEHHUTEIBHO
K
TETUIOTEXHUYECK
UM u
TETUIOTEXHOJIOTH
YeCK UM
YCTaHOBKaM U
CUCTEeMaM

3aKOHbI H“
OCHOBHBIE
¢buzuko-
MaremMaTH
YECKHM €
MOJIEITH
nepeHoca
TEIUIOTHI U
MacChbl
HPUMECHHT
eIbH 0 K
TEIUIOTEXH
n4yeC Kum
u
TEIUIOTEXH
0JI0T
NYCCKUM
yCTaHOBKA
M nu
CcHCTEMaM
0e3
OIINOOK

3aKOHBl U
OCHOBHBIE
¢busuko-
MaTeMaTH
4ecKH €
MOJENN
nepeHoca
TEIUIOTHI U
Macchl
HIPUMEHUT
elbH 0 K
TEIUIOTEXH
u4ec KUM
U
TEIUIOTEXH
oJior
NYECKUM
yCTaHOBKa
M u
cucreMam,
npu
OTBETE
MOYXKET
JIOTyCTh
HECKOJIBKO
HEerpyObIX
OInO0K

IJIOXO

3HAeT

3aKOHEI U
OCHOBHEIE

duzuko-

MaTeMaTu

YECKU € | ypOBEHb
MOJIENIU 3HAHUU
nepeHoca | HuUxke
TEIIOTHI U | MUHUMAI
MAacChl BHOTO
NPUMEHUT | TpeOOBaH
€IbH O K | ud,
TEIUIOTEXH | JOIyCKae
u4yec KuM | T TIpyOble
u OIIINOKHU
TEIIOTSXH

0JI0T

HYECKHM

yCTaHOBKa

M 51
cHCTeMaM

3. IlepeyeHb O1IEHOUYHBIX CPEICTB

Kpartkas xapakTepucTuka OIEHOYHBIX CPEJCTB, UCIOJIb3YEMbIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUYHOM aTTeCTalldd O00ydYaromerocs 1o

JUCLUILINHE:
HaumenoBanue Onucanue
OLICHOYHOT'O KpaTkas xapakTepucTUKa OLIEHOYHOTO CPe/ICTBA OLICHOYHOT'O
CpEICTBa CpeJCTBA
Cucrema CTaHIapTU3UPOBAHHBIX 3aJjaHuM,
Tecr (Tecr) I03BOJISIOILAS aBTOMaTU3UPOBATH IpoLenypy Kowmrext TeCTORBIX
M3MEpEeHus YPOBHsI 3HAHUM U yMeHUH oOydaronierocs ST
[lepeuens 3amanuii u
OTaer 1o Brimonnenune J'Ia60paTE)pHOI7I pa69TBI, o0paboTka BOIIPOCOB ISl
. pe3yabTaTOB HCIBITAHUN, H3MEPEHHH, HKCIEPUMEHTA. 3aIUTHI
nabopaTopHOM .
paGore (OJIP) O(I)OpMJ‘IeHI/IeV oTyera, 3amuTa pe3yapTaToB nabopaTopHOI
71a00paTOPHOM PabOTHI 110 OTUYETY paloThI, epeYeHb
TpeOOBaHMIl K OTYETY
Kypcosoii Koneunslil mpoayKT, MOJydaeMbli B pe3yJabTaTe MJIaHU-
npoext (KIT), pOBaHMA W BBINOIHEHMS KOMILIEKCa y4eOHBIX H
KypcoBas paboTa uccleloBaTeNbCKuX 3ahaHuil. Ilo3Boisier  OLEHUTH Temsbl mpoexToB
YMEHHUS 00yJarommxcs CaMOCTOSITENIBHO

(KP)

KOHCTPYHPOBaTh CBOM 3HAHHUS B NPOIECCE PEIHICHUS




MPAKTUYECKUX 3a/lad U MpoOjeM, OPUEHTUPOBAThCA B
MH(POPMALIMOHHOM IIPOCTPAHCTBE u YPOBEHb
c(OpMHPOBAHHOCTH AHAINTUYECKUX, UCCIIEN0-
BATEJIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOI0 U TBOP-
YECKOr'0 MBIIUIEHUS. MOXKET BBIIIOJIHATHCSA B UHAUBUAY-
JIHOM MOPSAKE WM TPYNION 00yJaromuxcst

CpenctBo MpoBepKH YMEHUU NPUMEHSTH MOJy4YEHHBIC

Pacuerno- . KomMmIuiekT nanuBu-
3HAHUS 110 3apaHee OMPEICICHHON METOIUKE IS pere- .

rpadudeckas . JyaJlbHBIX 3adaHui
HUS 3a[a4 WM BBIIOJHEHUS 3aJaHHil 110 pasieny HId

pabota (PI'P) JuUIs BeInojiHeHus PT'P

JUCHUIINIMHE B IICJIOM

4. IlepeyeHb KOHTPOJBHBIX 3aJaHWH WJIHM HHbIE MAaTePHAJIbI,
HeoOXoAuMble JIi OLEHKH 3HAHWI, YMEHUH M HABBIKOB, XapaKTepHU3yIIHMX
3Tanbl GOpMUPOBAHMSA KOMIIETEHIMH B IpoLecce 0CBOCHUS TMCHMILINHBI

Tect

Jlns texymero konTpossa TK1:

1. Cxayku MJIOTHEHUSI MOTYT BO3HUKATH B
1 TpyOke [1uto

[] macagke bopmaa

M cormute JlaBas

[] ropernke cBapiuka

2. Pacnionoxuth B MOPSAKE BO3pACTAHUS CIACAYIOIINE 3HAUCHUS TaBICHUM

1: 1 1la

2: 1 mm. BOA. CT.

3: 1 MM. pT. CT.

4: 1 rexuuueckas atmocdepa

3. Kputnueckast ckopocTh B Tase - 3TO:

[ CkopocTb B TO# TOYKE ITOTOKA, B KOTOPOH OHA COBIIAJAET CO CKOPOCTHIO 3BYKA.
[1 CxopocTh Ha BbIxojie Ha coruia JlaBass

[] makcuManbHasi BO3MOYKHAsI CKOPOCTh

[ ckopocTs, B 5 pa3 0oJIbIlIe CKOPOCTH 3ByKa

4. Hanbonee cymiecTBEHHOE OTJIMYHUE Ta3a OT KUIAKOCTH B TUHAMUKE MPOSIBIISETCS B
ero

[] meHbIeH BI3KOCTH

[] MeHbIel TUIOTHOCTH

M cxxmmaemocTn

[] cBoiicTBe 3aHUMAaTh BeCh NPEOCTABICHHBIA 00bEM

5. OCHOBHOM pa3MEpPHOCTHIO Ta30BOM MTOCTOSTHHOM B YpaBHEHUH COCTOSIHUSA pv=RT B
cucreme CU aBnsercs

L1 Tx/(monsK)

[ xJIx/(MmonbK)

[ xJIx/(krK)

M Tk/(xrK)

6. B nokosiencs :KuaKocTu

[] kacarenbHbIC U HOPMAJIbHBIE HAMTPSKEHUS OTCYTCTBYIOT




[] oTCyTCTBYIOT HOpMaJbHBIE HATIPSKEHHSI
M oTCyTCTBYIOT KacaTelbHbIE HAPSHKEHUS
[] oTCyTCTBYET MOBEPXHOCTHOE HATSKCHUE
7. Mazyrt ¢ BszkocThio 0,001 kB.M/C TeueT o TypOonpoBoay auamerpom 0,1 M co
cpeaHeit ckopocThio 1 M/c. Uucio Pelinonbaca paBHO
[] 10
M 100
[1 1000
[1 10000
8. I'T'/l uzyyaer ... IBUKEHUS KUJIKOCTU U ra30B
[IpaBubHBIE BADUAHTHI OTBETA: 3aKOHBI;
9. 3nauenue ['T/] B TemosHEepreTHKE COCTOUT B TOM, YTOOBI M3YYUTh U PACUUTATh
[] xummyeckue npeBpamieHus TeIIIOHOCUTENICH
M mapora3orypGHHHBIE YCTAHOBKH
[] mpouHocTh KOpITyCa TYpOHHBI
M nBwkeHue TerutoHocHTENEH (BOIBI, Tapa U T.11.) B CHCTEMaX OTOIUICHHS
OXJIAXKCHUS
[] cTpykrypa u koMrnoHOBKY 3nanus TOC
10. I'T I m3y4aeT 3aKOHBI ... ’KUIKOCTH U raza
[IpaBuiIbHBIE BAPUAHTHI OTBETA: JBHKCHUS;
11. I'T/] u3y4aeT cujioBO€ B3aUMOJEHCTBUE ... U ... C 00TEKAEMbIMU TBEPABIMU
TeaaMu
[IpaBunbHBIE BApUAHTHI OTBETA: )KUJIKOCTEW U Ta30B; KUAKOCTH U rasa;
12. I'T /I u3yyaeT cuinoBoe B3aUMOJICUCTBHUE KUJIKOCTU U Ta3a ¢ OOTEKAEMBIMH ...
[IpaBunbHBIE BApUAHTHI OTBETA: TEJIAMH;
13. I'T /] nzyuaer:
GyHKIUU JEeHCTBUTEITBHBIX TEPEMEHHBIX
IIPEBPAILICHHS BEILIECTB
3aKOHBI JIBWKECHUS JKUIKOCTEH
(GYHKIIMN KOMILJIEKCHOTO MEPEMEHHOTO
3aKOHBI JABUKEHUS ra30B
CHJIOBOE B3aUMO/ICHCTBUE JKUKOCTH U T'a30B C 00TEKAEMbIMHU TBEPIbIMU TEIAMU
. I'T'J1 n3y4yaer 3aKOHBI ABUKECHUSA
KUJIKOCTH
rasa
TBEPJIOTO TeJa
KPUCTAJIIMYECKOHN pPELIEeTKU
. I[Ipn yMeHbllIeHUH JuaMeTpa HUIMHIPUYECKo TpyOsl B 3 paza cpeaHss
CKOPOCTb T€YEHUS )KUIKOCTH B HEM YBETUUUBAETCS B ... Pa3:

[1 2

o UORNNRTRNDORNONO

& XUUO

3
4
6
9
.B

A3KOCTB B JKMAKOCTH O3HA4YacT



O N 0O OR0O~KON
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18.

HaJIMIUC CUJIbI COIIPOTHUBIICHUA I[GCI)OpMaL[I/II/I CcABUTA

CITOCOOHOCTh )KHHKOﬁ HqaCTHUIbI N3MCHATDH CBOI1 00BEM

BHYTPCHHCC TPCHUC MCIKAY CIO0AMU HBH)KymeﬁCH KNIKOCTHU

CBOMCTBaA HCOIPaHUYCHHO I[C(bOpMHpOBaTI)CSI 1o 1 I[GﬁCTBI/ICM MaJIbIX CHJI

. 3aKOH BSI3KOT'O TPCHHUA HrroTona nmeet BU

F,=pV,. I

2
L
2

Y
ﬂ@n
1ov
a=——Ip
voT
pV°
AD =
p=¢ >

Bs3kocTh 03HauaeT HaIM4Yne BHYTPCHHCTO ...MCIKAY CJIOAMHU IIBH)KYHIGIZCH

KHUIKOCTHU
HpaBI/IJIBHBIG BAapPHAHTBI OTBCTA: TPCHU,

19.

Kospdunment L B popmyite Ui HanpsKEHUs BASKOTO TPEHUS

oU

T = W —— HaspIBaeTCA JMHAMUYECKOM. . .

on

HpaBI/IHBHble BAapHUAaHTBI OTBECTA: BA3KOCTHU,

20.

KoaddunneHT TennoBoro o0beMHOT0 pacIIMPEeHUs ONPEEIIeTCs

COOTHOIIICHUECM
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. I3otepmudeckuii K03 PUITMEHT C)KUMAECMOCTH OTIPEICIIICTCS COOTHOIICHHEM

pv?
2

Ap=¢

rh:pVS

. Ham6Gomee CymCCTBCHHOC PA3JINIUC MCIKAY KUJIKOCTBIO K T'a30M CBs3aHO C UX

JCIKOMMOABUKHOCTBIO
IIJIOTHOCTBIO



[] BsI3KOCTBIO

[] TekyuecThio

M cxMMaeMOCThIO

23. C:KMMaeMOCTh KUIKOCTH O3HAYaeT

[] cmocoOHOCTh HEOTpaHUYEHHO I1e(hOPMUPOBATHCS MO ACHCTBHEM MaJIbIX CHII
CIIBHTA

[] Hamuyuie cujIbl COMPOTHBIICHUS AeOpMaliK CBUTA

M ¢crocoGHOCTB KUIKOCTH U3MEHATDH CBOXO IIJIOTHOCTD

[] BHyTpeHHEE TPCHHE B KHUIKOCTH

M crocoGHOCTB KUIKON YaCTHUIBI U3MEHATH CBOM 00BEM

24. BS3KOCTh HECXKUMAEMOM KHJIKOCTHA C POCTOM TEMIIEPATYPHL...
[IpaBwiibHBIC BapUaHThI OTBETA: MAJIAET; YOBIBAET; YMEHbBIIIACTCS;

25. BS3KOCTB Ta30B C pOCTOM TEMIIEPATypPhI

[IpaBunbHBIC BApUAHTHI OTBETA: PACTET; YBEIMYUBETCS; MOBBIIIACTCS;

s Texymero kouTposia TK2:
[TpoBepsemas komnerenius: OI1K-4.2, OIIK-4.3

1. K TepMoiHAMHYECKUM XapaKTEPUCTUKAM COCTOSIHUS HUI€AJIbHOTO ra3a OTHOCSITCS
] oObeM, AaBlieHUE U MOJIIpHas Macca
] nasienue u Macca
VI temmeparypa, 00bEM, JaBICHHE
L] remmeparypa, 00beM, Macca
2. IT710THOCTB - 9TO OTHOIICHUE
VI Macchl K 00beMy
] obbema k macce
[] nmaBjeHHUs K TeMIepaType
[] Temmepatypsl K Macce
3. BenuuHa paBHast OTHOIIEHHWIO MACChl K INIOTHOCTH Ha3bIBACTCS
[IpaBrIbHBIC BapUAHTHI OTBETA: 00BEM; 00BEMOM;
4. BenuuuHa paBHasi OTHOILICHHUIO CUJIbI, IEUCTBYIOLIEH 110 HOPMAaJIH, K TJIOIIAIA
Ha3bIBACTCS
IIpaBunbHBIC BApHAHTHI OTBETA: IABJICHUE; JABJIICHUEM;
5. BennuuHa paBHasi OTHOIIEHUIO MACChI K TNIOTHOCTH Ha3bIBAETCS
[IpaBunbHBIE BApUAHTHI OTBETA: 00BEM; 00BEMOM;
6. BenuunHa paBHasi OTHOIIEHUIO CHIIBI, ACHCTBYIOINICH O HOPMaJIU, K TUIOIIAIN
Ha3bIBaCTCS
[IpaBwiibHBIC BapUaHThI OTBETA: JABJICHUE; TaBICHUEM;
7. OnvH MOJIb UJICAJIBHOTO Ta3a B cocyae o0beMoM 249 MUTpoOB Npu TeMrepaTrype
600 K co3maer naBneHue
M 20000 ITa
L1 10900 I1a
L1 20T1la
L] 10,9 I1a



8. B koMHaTe mIomaapo 50M° 1 BBICOTOH 4M HAXOIUTCS BO3JyX IIPU TEMIIEpATypE
25C u nasienuu 800rIla. Macca Bo3ayxa B KOMHATE

M 187,28 kr

] 645793 kr

L] 223238 xr

1 0,0187 xr
9. InoTHOCTH a30Ta mpy Aasnennn 2MIla u Temnepatype 350 C paBHa

M 10,81 KT M3

[] 19,24 KT M3

[ 386,13 KF/ M

[] 216,93 I(l“/M3
10. IlnotHOCTB a30Ta mpu gasieHnn SMIIa u temmeparype 350 C paBHa

M 27,0289 KT M3

[ 48,11 KF/ M

] 965,32 KF/ M

[] 1718,27KTI M3

11. TTnoTHOCTH BO3MyXa mpu gapnennn 2MITa u Temmepatype 25 C paBHa

M 23 KT M3

[1 274,16 KT M3

[J 793,1 KT’ M3

[1 9622,32 KT' M3

12. Y nenbHblil 06beM KHCIOpoa pH aapnexnu 2,3MITa u temmeparype 280 C
paBeH

¥ 0,062 M3/Kr
[ 0,002 M3/KF
O 0,031M3/Kr

3
[] 0,000M /KT
13. Y aenbHas ra3oBast IOCTOSIHHAS I KMCIIOPO/la PaBHA



JIox
KT - K
KJ[x
KT - K
JIox
KT - K
L

MOJIb - K
14. Y nenbHas ra3oBasi IOCTOSIHHAS JJIs1 BOJOPOJia paBHA

JIox
Kr-K
(] 8,314 Jox
MOJIb - K
e
MOJIb - K
JIox

kr-K
15. VenpHag ra3oBas IOCTOSIHHAS U1 METaHa

JIx
MOJIb - K
JIx
kr-K
JIx
kr-K
JIx

MOJTb - K
16. 11 xr Bo3ayxa npu nasnenuu 0, 44MITa u Temmeparype 18 C 3aHnMaeT oGbeM
(OTBeT BBIpA3UTE B M° U OKPYTJUTE J0 1EJIOr0 YHUCIIA)
[IpaBuiibHBIE BApUAHTHI OTBETA: 2;
17. Macca 5m° Bogoposa npu gasiaernu 0,6MIla u Temmeparype 100 C paBra
(OTBeT OKpYIJIATE 10 LIEJIOTO YHCIIA)
[IpaBunbHbIC BapUAHTHI OTBETA: 19;
18. Macca 5m° kucioposa mpu gasiennn 0,6MIIa u Temmeparype 100 C pasra

M 259,8125

[1 259,8125

[1 0,259

[1 259,8125

[] 8,314

[] 4157

M 4157

[1 519,625

M 519,625

[] 8,314

[] 8,314



(OTBeT OKPYIJIUTE 10 LIEJIOTO YHCIIA)

[IpaBuiIbHBIE BApUAHTHI OTBETA: 32;

19. Macca 5m° YITIEKHCIIOro ra3a npy aasiaenun 0,6MITa u temnepatype 100°C
paBHa

(OTBeT OKpYIJIUTE 70 1IEJIOTO YKCIIa)

[IpaBuiIbHBIE BapUaAHThI OTBETA: 43;

20. IT10THOCTB BOASIHOTO Mapa MpH HOPMAIBHBIX YCIOBUAX (MIPUHUMAS YCIOBHO, YTO
B 3TOM COCTOSIHUU Nap OyJAeT ABJISATHCS UACATbHBIM I'a30M) paBHA

(OTBeT OKPYIJIATE 10 LIEJIOTO YHCIIA)

[IpaBuiibHBIE BapUaHThI OTBETA: |;

21. Y nenbHBIN 00BEM BOJSHOTO Mapa MpU HOPMAJIbHBIX YCIOBUSAX (IPUHUMAs
YCIIOBHO, YTO B TOM COCTOSIHUU Tap OyJIeT ABIATHCS UIECATBbHBIM I'a30M) PaBEH
(OTBeT OKpYIJIUTE 10 LIEJIOTO YHCIIa)

[IpaBunbHBIC BApUAHTHI OTBETA: 1;

22. 10xkMorelt a30Ta Mpyu HOPMAJIBHBIX YCIOBHUSX 3aHUMAIOT 00bEM

(OT1BeT OKpYIJIUTE /10 1IEJIOTO Yncia)

[IpaBuiibHBIE BapUaHThI OTBETA: 227;

23. 1xmoub ra3a npu nasienun 2Mlla u Temneparype 200°C 3aHnMaet 06beM
(OT1BeT OKpYIJIUTE /0 1IEJIOTO Yncia)

[IpaBuiIbHBIE BApUAHThI OTBETA: 2;

24. 1 KMOJIb ra3a 3aHEMAeT 00beM 4M°, eciu faBieHne rasa | klla u TeMImeparypa
(OtBet BbIpazute B K)

[IpaBunbHbie BapuanTel otBeTa: 0,48; 0.48;

25. Cumson R B ypaBHeHuu coctosHus PV = RT uncansubix rasos ossauaer

[l naBnenue

L] temmeparypy

L] obobeMm

(1 ymenbHBINH 00BEM

[ yHHBepcalbHYIO Ta30BYIO IOCTOSTHHYIO

] ymenbHy0 ra30BYHO MOCTOSHHYIO
26. TermnoeMKOCTh MpU MOCTOSHHOM 00BheMe Ha3bIBaeTCs

v m30Xx0pHOI

L1 momspHOM

L1 m3o00apHOi
27. KonndecTBO BelecTBa HEOOXOAMMOE ISl HAarpEeBaHMS TeJla Ha OJIUH T'PaIycC
Ha3bIBACTCS
[TpaBWIIbHBIC BapUaHTBI OTBETA: TEIIIOEMKOCTBIO; TETUIOEMKOCTD;
28.TennoeMKoCTh, OTHECEHHAs! K OJJHOMY MOJIIO BELIECTBA

VI mounbHast

L] o6wvemHast

L] m3obapHas

(] m3oxopHas
29. TemmoeMKOCTh, OTHECEHHAS K €IMHUIE 00beMa BEIIECTBA

L] mompHas



M o6wvemHas

(1 u3obapHas

(] m3oxopHas
30. TermoeMKOCTh U300apHOTO TTpoIiecca

L] monbHas

[] oObemHast

(] m3oxopHas

VI m3obapHas
31. TemmoeMKOCTh H30XOPHOTO MpoIecca

L] mompHas

L] m3o0apHas

VI m3oxopHast

L] obbemHast
32. BenuunHa CyMMbl BHYTPEHHEH SHEPTHH CUCTEMBI M ITPOU3BEACHUS TaBIICHHSI
CHCTEMbI Ha BEJTMUMHY 00BEMa CUCTEMbI Ha3bIBACTCS
[IpaBusIbHBIC BAPHAHTHI OTBETA: SHTAIBIIUCH; SHTAJIBITUS;
33. EauHuna u3MepeHust MacCOBOM TEIIOEMKOCTH

JIox

Kr-K

Aok
M3-K

|

O

JIK - KT
K

0

K
o A
KT

34. Equnuiia uamMepeHusi 00beMHOM TETIOEMKOCTH

JIx
U3



35.

36.

37.

38.

EI[I/IHI/IHa I/ISMepeHI/ISI MOJII)HOﬁ TCIIJIOCMKOCTU
JIx
M- - K

JIx

MOJIb - K

o

MOJIb

JIK - MOJIB
Pa3HoCcTE MOJNBHBIX TetuioOeEMKOCTEN C P — CV JUTA UACAIBHOIO T'a3a paBHA

(] ymenpHOM ra30BOM MOCTOSHHON R

[] moka3areto MmoJUTPOIIbI

[V yHUBepCaJabHOU ra30BOM MOCTOSHHOM
[] ko3 duimeHTy CKUMaeMOCTH

Pa3HoCTh yenbHBIX TEII0eMKOCTeN C P~ CV JUJISl UJIeaIbHOTO ra3a paBHa

] k03 duImeHTy cxkuMaeMOCTH

[ yHUBepCaIbHOU ra30BOM MOCTOSIHHOM
(] ynmenpHOM Ta30BO¥ MOCTOSTHHON

L] moka3zarenro amuadbaTel

Enuauneit 00beMHOI TEIUIOEMKOCTH C,p SIBJISICTCSI
[Ma/kr]

‘M3/KK‘

KJIx

Kr-K



K /K
M3 K

39. OTHOIIIEHHE MTOJTHOM TEMIOEMKOCTH K KOJIMYECTBY BEIIECTBA HA3BIBACTCS
V] MOJIBLHOM TEIIOEMKOCTELIO
L] cpeaHeit TEMI0€CKOCThIO
L] yaenpHOM TEIIOEMKOCTBIO
40. Ter10eMKOCTh TIPU OCTOSITHHOM JIaBJICHUN Ha3bIBACTCS
[IpaBriIbHBIC BapUaHThI OTBETA: M300apHOM; H300apHUUECKOM;
41. KonnuecTBO BENIECTBA HEOOXOAUMOE JIJIsi U3MEHEHUS TEMIIEPATYPhI €IUHUIIBI
MAaCChI BEIIECTBA Ha | rpajyc, Ha3pIBACTCS
[IpaBunbHBIE BApUAHTHI OTBETA: MACCOBOM TEILNIOEMKOCTBIO; TEIIIOEMKOCTBIO;
42. Duranenus h paBHa
L U-pVv
M U+pV
L p-UV
L1 V-pU
43. ®dopmynta Maiiepa 3anuchIBaeTCs B BUIE
O ¢,-c,=R
=R

|

¢, —C

M
O ¢ =
0

44. Tpu TBEpIbIX Tea PABHOM MACChI C YACIbHBIMU TEIJIOEMKOCTSIMHU C, 2C, 3¢
MOJTy4aroT OJIMHAKOBOE KOJMYECTBO TEIIOTHI B €IMHULLY BpeMeHU. CuibHee
HarpeBaeTcs ... TN

] oguHAKoBO

M mepsoe

1 BTOpOE

L] Tperne

Jlns texymero konTpossa TK3:
[Iposepsiemast komnerenuus: OITK-4.2, OI1K-4.3

1. B ycioBHsiX OJTHO3HAYHOCTH B3aMMOJICHCTBUE TeJla C OKPYKalollel CpeIoil Ha ero
IPAHULAX XAPAKTEPUIYIOT

] reoMeTpuUYeCcKUe yCI0BUS

[] HayaJbHBIC YCIOBHUS

M rpaHudYHBIE YCIOBUSI

Ll ¢usmgeckue ycinoBus

2. B ciiydae Temion301MpoBaHHON TOBEPXHOCTH TeJla UMEIOT MECTO I'PaHUYHbIE
yCJIOBUS



LI I poma
M 1II pona
[ III pona
3. [lonsTue cyOcTaHIIMAIBHOM POU3BOIHOM UCIIONB3YETCsl B YPABHEHUAX
(] mist TBepmoro Tena
L] st mokosimeicst )KUAKOCTH
M nnst qBYOKYIIEHCS JKUIKOCTH
L] mms Bakyyma
4. Tlonsitue cyOCTaHIIMAIBHOW MMPOU3BOIHON UCTIOJIB3YETCSl B YPABHEHUSX ISl
....JKHJIKOCTH

5. B cirydae Tennon301MpoBaHHON MOBEPXHOCTH TeJla UMEIOT MECTO TPAaHUYHbIE
YCIIOBHS ... pOAa

6. EI[PIHPIIIGﬁ HU3MCPCHHA MOITHOCTHU qV BHYTPCHHHX PACIIPCACICHHBIX HCTOYHHUKOB
TCIIJIOTHI ABJISICTCA

7. YpaBHEHUE CTAIMOHAPHOW TETIIONPOBOAHOCTH B TBEPJIOM TEIJIE UMEET BU/T

0 %' _a.v2
dt
0 %t av
ot
M V2t =0
8. YpaBHeHHE CTallMOHAPHOM TEIJIONPOBOIHOCTH IS ABYMEPHBIX 3a1a4
2 2
qot_ [t o

+
ot ox%  0y?



m 9,9 g
o> 8y2
ot 0%t 0%t o4
U —=a- st 5+
01 oxs 0y° oz
2
] ﬂ:a.ﬂ
01T 5)(2
9. ypaBHeHHH HCCTaHHOHapHOﬁ TCHHOHpOBOI{HOCTI/I B TBepI[OM TCJIIC
| E:a-Vzt
dr
O v2t=0
2 2
IZ[ ﬂ:a. ﬂ+ﬂ
ot ox%  oy?
m o a.v2
ot
2 2 2
0 0t N o0t N o0t _0

o x° 8y2 022

. ot
10. B ypaBHEHMHN HECTALIMOHAPHOW TEILUIONIPOBOJIHOCTH P =a-Vt cumpon V2t
T

0003Ha4aeT
2 2 2

>(5]-(3]-(2

OX oy 0z

2

|:| ﬂ + ﬂ + ﬂ

oX oy oz
0t N 0t N 0t
ox? oy’ oz’
O (gradt)?

M

ot
11. B ypaBHEHUH TEMIONPOBOIHOCTH P =a-Vt cuMBoN @ 0603HAYACT
T

L] yckopenue

L] ko3¢ duiueHT TemIonpoBoHOCTH

M k03(h(GHIHEHT TEMITEPATYPOIIPOBOIHOCTH
] k03 GUIUEHT TEII00TIauu

L] ko3¢ duiueHT Termionepeaadu



12. IIporiecc TEIIONPOBOAHOCTH SBISCTCS HECTAIIMOHAPHBIM, €CIIH TEMITEPATyPhI
TIOCTOSTHHBI

(] mocTosiHHBI

[] pa3auuHbl B pa3HBIX YacTAX TENa

] U3MEHSIOTCS CO BpEeMEHEM

[ He MEHSFOTCS CO BpEMCHEM

13. Eqununa uamepenus koddpuiimenTa rTeMnepaTyporpoBOIHOCTH
Bt

[]
M- K
0 Bt
M2-K
o M
c
oM
c
[ Hx
K

14. Hpouecc OXJIAXKACHU TCJIa ABJIACTCA

L] cTanuoHapHBIM
VI HecTanmoHapHBIM
[] ycTaHOBUBIIMMCS

15. Tlpouiecc HarpeBaHus Tena ABISETCS

[] crarmoHapHbBIM
VI HecranmmoHapHBIM
[] ycTaHOBUBIIMMCS

. ot
16. B ypaBHEHUHN HECTALIMOHAPHOW TEIUIONPOBOIHOCTH P =a-V°t cumpon V2
T

o0o3HavaeT
I omeparop Jlamiaca
L1 omepatop Ilyaccona
(] mpou3BOaHYIO
[] xBampat rpaaueHTa
L] wmHTErpan

y ot 2
17. B ypaBHEHNH HECTALIMOHAPHOM TEIUIONPOBOIHOCTH P =a-V~t cumBoa a
T

o003Ha4aer

] k03¢ GHUIUEHT TEIIOMPOBOAHOCTH

L] k03 GHUIUCHT TEIIOEMKOCTH

M ko3¢ dunmeHT TeMIEepaTypOnpOBOIHOCTH
L] ynenpHYIO TEIUIOEMKOCTh

(] 1utoTHOCTB



. ot
18. B ypaBHeHHH HECTAIIMOHAPHOMN TETLIOMPOBOHOCTH P =a-V°t cumpon V2
T

oOo3Hauaer ... Jlaniaca

19. I3MeHeHne BO BpeMEHH TeMIIEpaTyphl OXJIaXK/IAI0IIETOCs Tella B PEryJIsipHOM
pexXUME ONMKUCHIBACTCS

M skcnoHeHTON’
KOCHUHYCOUJIOU
rurnepoosoi
dbynkmuein beccemns
napaboJion
LICITHOM JIUHUEH

Ooodgg

20. Ha ctaguu HEymopsiIOYEHHOTO OXJIKICHUS pacipeiesieHue N30bITOYHOM
TEMIIEpaTypbl BHYTPU MPOU3BOJIBHOTO TEJIa MPEICTABIIAECTCA B BUJIE

4 8(xy,2,7)= X Ay -Up(x y,z)-e "
n=1

O 9(x,y,2,7)= A-U(x,y,z)-e"™
0 8=3

[] 9=0

21. B perynspHOM pexuMe OXJIAKACHUS BO BCEX TOUKAX TEJIA U BO BCE MOMEHTHI
BPEMEHHU OJIMHAKOBBI

[] temmeparypa

[] cKOpOCTh OXJIaXICHHUS

[] u30bITOUHAs TeMIIepaTypa

VI oTHOCHTEIIBLHASI CKOPOCTH OXJIAXKICHHS
(] IUIOTHOCTB TEIIOBOTO IMOTOKA

22. B perymspHOM peKHME OTHOCUTENbHAS CKOPOCTh OXJIAXKICHHS 5o
T

[] mocTosiHHA BO BpEMEHH, HO Pa3jInYHA B PA3HBIX TOYKAX TEJIa

[V omHa u Ta e BO BCEX TOUKAX TeJla M HE MEHSIETCSI BO BpEMEHH

[] oamHakoBa BO BCEX TOYKAX TEJa, HO MEHSETCS BO BPEMEHHU

[] pa3nuuHbIM 00pa30M U3MEHSIETCSI BO BDEMEHHU B Pa3HBIX TOYKAX Telia

23. B 3aK0HE peryisipHOTO peKUMa OXJIAKICHUS S(X, Y, Z) =A-U (X, Y, Z)- e Mt
BEJIMYMHA M 0003HAYaeT

L1 maccy Tena

] rutoTHOCTH Tena

[] MaccoBylo TETIIOEMKOCTh
V] TemII OXJIaXICHHS

24. EnuHuiieit TeMIia OXJIKJICHUs M B 3aKOHE PETYJSIPHOTO peKrMa

S(X, Y, Z) =A-U (X, Y, Z)- e M gpnsercs



N

O M
c
0 KT
M
H 2
7 1
c
5 Br
M
DBT
M- K

25. Temn oxnaXaeHUss M B 3aKOHE PETYJSPHOTO PEKUMA HE 3aBUCUT OT

L] dopmsl Tena

[] pa3mepos Tena

[ HavampHOM TEMIIEPATYPHI

L] ko3 dumenra TemooTnaun

L] ko3 durmenta TemmeparyponpoBOIHOCTH

26. IIpu peryaspHOM PeXUME OXJIAKICHUS Ha BEJIMYMHY TEMIIA OXJIAXKICHHS
HEPABHOMEPHOCTH HAYAJILHOIO IPOrpeBa

(] simser

M He Buser

27. PaccmaTpuBaeTCsl BHYTPEHHSIS 3a/laua OXJIaXKIEHUsI TeJia 3aaHHON (DOPMBI U
pa3MepoB. Temn OXTakIeHUS M B PETYIIPHOM PEKUME OXJIAKICHUS TP BBICOKON
WHTEHCUBHOCTH TEIUIOOTAAuU CBsI3aH C KOA)PUIIMEHTOM TeMIepaTypOIpOBOIHOCTH
a u kodPurmentom Gopmbl K 3aBUCUMOCTHIO

M m:i
K

[] mzﬁ
K

0 m=e 2K

] m:e_VaK

[] He 3aBUCHT
28. Ecnu yBenmu4uTh TOMIMHY pedpa, To ero koddduimeHt s¢pdexktuBHoCcTH E MpU
MIPOYHX PABHBIX YCIIOBUAX

L] ocraneTcs mpexxHUM

L] ymeHbIIUTCS

VI Bospacrer
[] MOKeT BO3PAaCTH HIIM YMEHBIIMTHCS B 3aBUCHMOCTH OT YCIIOBHI

29. Ecnu yBenmuuuTh BBICOTY pedpa, To ero koddgduireHT 3¢ hexTuBHOCTH E



L] Bospacrter
M yMeHbIIHTCS
[0 MOKeT BO3pacTd U YMEHBIIUTHCS B 3aBUCUMOCTH OT YCIIOBUIA

30. 3nauenue kodpdunuenTa s3¢pdekTuBHOCTH pedpa £
] me 6onbre 100
] me 6ompire 1000
[ moxeT OBITh JIF00BIM ITOJI0KUTEIBHBIM YHCIIOM
[] MokeT OBITh KaK IMOJIOKUTEIBHBIM, TAK ¥ OTPHIIATEIHHBIM
M He OomblIe €AUHULIBI

31. Ilpu yBenudeHuu MUPUHBI pedpa B 1Ba pa3a OTBOJAUMBIA UM TEIIIOBOM MOTOK
BO3pacTaer

L] poBHO B /Ba paza

[ ] OGosbire 4yem B J1Ba pasza

[1 paBHO B 4eThIpe pasza

VI 3ameTHO BO3pacraer,Ho He Oolee, yeM 2 pasa

32. Koa¢(puuueHTsl TEIo0TAauu MI0CKOW CTEHKH PaBHbBI C OJTHOM CTOPOHBI

]Z'D’T , ¢ Apyroii ctoponsl — o = 200 ]23T

M- -K M- -K
TeIIonepeaadu 11eecoo0pa3Ho ceaaTh MOBEPXHOCTh CTEHKU PEOPUCTOM

oa=5 . JAnig nHTEHCU(PUKAITUT

[ ¢ obeux cTopoH

B
M ¢ mepBoii croponsl (Tae o =5 5 ! )
M~ -K
. Br
[] co Bropoii croponsl (rae o =200 5 )
M~ -K

33. HauanbHoOe yClIOBHE B 33/1a4€ OXJIKICHUS IIJIACTHHBI TOJIIUHONW 20 MMEET BUJT
M t=f(x) mpu =0
O t=f(t) mpu x =5
O t=f(x,7) mpu x =438
ot o
[ —=——1\t, —ts Jopu t=0
aX N (W f ) P

34. Meton pazaeneHus MepeMEHHBIX B 3a71aue OXJIAXKSHUS TUIACTUHBI MPE/InoaracT
MPECTaBICHUE UCKOMOT'O PeIICHUS S(x, 1:) B BUJIE

4 98(x,t)=o(t)-w(x)

O 9(x,7)=A-o(t)+B-y(x)

O 8(x,t)=o(t)+w(x)

0 9(x1t)=C-g(x) Y™

35. OcHOBHOH XapaKTepI/ICTI/IKOI\/'I nponecca OXJIAKACHUA IJIACTUHBI ABJIIACTCA YUCIIO0

[ PeitHonbaca Re
M buo Bi
[] Hyccensra Nu



[J Tlpangrns Pr

. a0
36. B 3anucu uucna Bl = e JUTSL TIPOLIECCa OXJIAXKACHHS TIACTHHBI TapaMeTp A

0003Ha4aeT
] k03 GHUIUEHT TEIIO0TAaYH K OKPYIKaIOIIEH cpee
M KO3 (PULUEHT TEMIONPOBOAHOCTH IIJIACTHHEI
] k03 GUIUEHT TeMIIepaTypOIPOBOIHOCTH IIACTHHBI
] k03 GUIUEHT TEIIOMPOBOAHOCTH OKPYIKAIOIIEH CPEIbl

. a0
37. B 3anucu uucna Bl = E JUISL TIPOLIECCA OXJIAXKIAEHNUS IUIACTUHBI ITAPAMETP O

0003Hayaer

[] ko3¢ duiueHT TemnepaTypornpoBOIHOCTH IIaCTUHBI

[] k03 UIUEHT TEIIONPOBOIHOCTH OKPYIKAIOIIEH CpeIbl
M k03((HUIUEHT TEMIOOTAAYH K OKPYKAIOIIEH Cpejie

] k03 GUIUEHT TEIIONPOBOAHOCTH TUIACTUHBI

. a-o
38. B 3anucu yucna Bi= — JUTS TIPOLIeCCa OXJIAXKACHHS IJIAaCTHHBI ITapamMeTp O

o0o3HavaeT
[0 pasHoCTh TEMIIEpATyp IJIACTHHBI M HKUAKOCTU
[0 usMeHeHME TeMIIEpaTyphl 3a BpeMs Ipoliecca
V] pasmep (IOIYTONIIMHY) IIACTUHBI
[ cKOpOCTH M3MEHEHUS TEMIIEPATYPHI

39. XapaKTepI/ICTI/I‘-IGCKOG YPaBHCHHUC I 3aJa49U OXJIAKACHUA IIJIIACTHUHBI UMCCT BU

VI ct - K
M=
0 X _av
ot
09 o
] —|v_s=—9,_
ot X=0 2\ X=9
0 X=2
o)
0e-2
39

40. XapaKkTepuCTUYECKOE YPABHEHUE ISl 3aaUl OXJIAKACHHUS MIIACTUHBI UMEET

L1 nBa perieHus

L] Tpum pemenus

[ GeckoHEUHOE YKCIIO PEIICHHIA
L] omHO pemrenne



41. Bce KOpHHM |l XapaKTEPUCTUYECKOTO ypaBHEHUs Ctgu = Bi AMEIOT 3HAYEHHUS B
I

AUaIia3oHe

0<c<

N a

O<pj<m
<y <27
O<p; <1
0<pj<o
—MTSUj ST
—o<p; <0

OoOxOOO O

42. IlepBblit KOPEHD |11 XapaKTEPUCTUYECKOrO ypaBHeHUs Cigu = Bﬁ MOXET UMETh
I

SHA4YCHHA B UHTCPBAJIC
O<y <m
o<y <1
T

O<u <
Mlz

1
—<u <1
5 U1

n_ T
o SH15

O o o N OO0

T

5 W <m
43. O0miee penieHue 3a1a4M OXJIKICHUS TJIACTUHBI CTPOUTCS] METOJIOM pa3/ieNieHuUs
nepeMeHHbIX B (hopme

VI GecKOHEUHOro psia

[ mHTErpasia OT SBHOTO BBIPAKCHHS

(] mpou3BOHON OT SIBHOTO BBIPAXKCHHSI

(] mBoiiHOTO MHTErpaja OT IBHOTO BBIPAKCHHUS

44. B 6e3pa3zmMepHOil MOCTAaHOBKE 3aJjaui OXJIAXICHHUS IUIACTUHBI PUTYPUPYET YUCIIO
[] Peiinonbiaca Re

[1 Hyccenpra Nu

1 Ipanaras Pr

M ®dypre Fo

[1 I'pacroga Gr

45. Yucno dypre o603HauaeTcs

[1 Fu
[] Fe
M Fo



1 Fr
1 Fp

46. Yucno Oypre FO B 3apade oxmaxkaeHus IIIaCTUHBI IPEACTABISAET

[] Ge3pa3MepHyIO TEIJIOOTAAYY

L1 Gespa3mepHyIO TeMIepaTypy

VI GespasMepHbIEe BpeMEHa

(] 6e3pa3mMepHyIO TEILIONPOBOIHOCTD
[] ©e3pa3MepHYIO TOJIIIHUHY

47. Yucno dypre FOos 3a/1a4€ OXJIKICHUS TJIACTUHBI TPEACTABIIACTCS
BBIpaKEHHUEM

48. IIpouecc OXaxIeHUS TIIACTUHBI SBJISIETCA

[] crarmoHapHBIM
[V HecTanuoHapHBIM
[] ycTaHOBUBIIMMCS

49. CymuTaercs, 4To 3a7auy OXJIaXKICHUS IJIACTUHBI MOXKHO CUMTATh BHYTPEHHEH MpHU
. o0

3Ha4yeHus gucia Bl = T

Bi<01

Bi>1

Bi <100

Bi<1

Bi >100

. Cunraercs, 4To 3a7a4y OXJIAKICHHS TUIACTUHBI MOKHO CUATATh BHEIIHEW NPU
. a-o
3Ha4yeHus yucna Bl = ——
A
M Bi<01
[] Bi>1
[1 Bi<100
[] Bi<1l
[1 Bi>100
51. B ciiyuae BHyTpeHHEH 3aJa4yu OXJIaXJACHUS [JIaCTUHBI 0e3pa3MepHOe
pacrmpezielieHue TeMrepaTypsl pu 6onbinx Fo onuceiBaeTcs BepaxeHHEM

] ®= e—Bi'FO

S KOO0 O



4 —R—Z-FO
M = —cos(g Xje 4

T
0 ©=0,
- 2
o0 - —() -Fo
O ®:2Dncos(—-x)-e 4
n=1 4
[0 ®=0
[0 e=1

52.B clIy4dac BHEIIHEH 3aJa4n OXJIAXKACHUM ITIJIaCTHHBI 663p33MCpHO€
pacapeacICHUC TEMIICPATYPhI OIIMChIBACTCSA BBIPAKCHUECM

[l =1

[1] ®©=0
TCZF
—_ . 0

[] @ZﬂCOS(EXje 4

T 2
IZ[ @Ze—Bi'FO
[ =0

2

00 —(j ‘Fo

0 e=> Dncos(E-X)-e 4
n=1 4

53. B peryisipHOM peXUMe OXJIAKIEHUS pacipeeieHue N30bITOYHON TeMITepaTyphbl

BHYTPH IIPOM3BOJILHOTO TEJIA MTPEACTABIISIETCS B BUIE

O 8(xy,2,1)= 3 Ay -Up(x y,2)-e"
n=1

M 9(x,y,z,7)= A-U(x,y,z)-e"™
0 9=8,
[1 $=0

54. Yucno buo Bi B 3amaue oxyaxaeHus MIaCTUHBI IPUHUAMAET 3HAYCHUS U3
Jrana3zoHa

[0 -1<Bi<1

M Bi>0

[] 0<Bi<1

[1 0<Bi<~n

55. Hucno Oypre FO B sanaue oxnaxnenns mwiacTiHb MOXKeT MIPUHUMATH
3HAYECHUS B UAMA30HE

[1 0<Fo<1

[1 0<Fo<2

M 0<Fo<w

[ 0<Fo<m



56. PaccMarpuBaeTcs OXJIaXAEHUE MIACTUHBI B BO3yX€ C IOCTOSHHOM
temneparypoil. Ecinu yBennuuTs Ko3QpGUIUEHT TEII00TAa4uM B JIBa pa3a, TO o01iee
KOJIMYECTBO TEIUIOTHI, OTJAHHOE IUIACTUHOMW B IIPOLECCE OXJIAKICHUS

L] Bo3pacTer MeHee, 4eM B 2 pa3a

L] ymeHbImuTCSI MEHEE, 9YeM B 2 pa3a
M He u3MeHUTCS

L] Bospacrer B 2 pa3a

L] ymenbmuTcs B 2 pa3a

57. TemmiepaTypHBIM HAIOPOM TEIUIONIEPEIauN Yepe3 CTEHKY Ha3bIBACTCS
[] pa3HOCTH TeMmepaTyp MOBEPXHOCTEH CTCHKH
(] BemuumMHA TpajieHTa TEMIIEPATYPhI
[] cpenHss Temmeparypa B CTEHKE
[V pa3HOCTH TEMIIEPATyp OMBIBAIOIINX IOBEPXHOCTH CTEHKH KHUIKOCTEM
(razoB)

58. Enunniieit n3aMepeHus MOJTHOTO TEPMHUECKOTO COMMPOTHRIICHHS TEILIONEpeIaun
yepes IIIOCKYI0 CTEHKY SIBJISIETCS
Bt
N 2
M- - K
M2 K

VM —
Bt

Bt
K

[

L]
W<

T
M2

59. ®opmyna yist HOTHOTO TEPMHUUYECKOTO COMPOTUBIICHUS R Temmonepenayu yepes
TJIOCKYIO CTEHKY UMEET BUJ

V1 R:i+§+i
oy A aoy
A
] R:“1+g+“2
1
- R= 1 6 1
- 7+7
o A oy
d
[ R|:i+iln—2+ 1

O(,ldl 2\ dl OL2d2

60. KoauunueHnT Temnsonepeaayu yepe3 0JHOPOIHYIO TUIOCKYIO CTEHKY
omnpezensiercs mo Gpopmyse

[ k:i+§+i
OLl A OLZ



1
M ok=g—5 1
- 7_'_7
o0y A oy
1
L k=
i+£In8+ L
(del ?\, (dez
O k=2 +imsst
(del 7L (X2d2

61. ®opmyia TeronepeaaYn Yepe3 OJHOCIOWHYIO TIIOCKYIO CTEHKY UMEET BUJT

A
0 q =g'(tvvl—tw2)

tep—T2
YOTT 51
o0 A oy
0 q:tv\rl;t\év(.nﬂ)
3 i
i1
O q - n-ftr—tio)
L T
+—In—=+

(Xl'dl 2\ dl O(2'd2

62. Enuanieit n3amepeHus JMHEHHOT0 K03 puIimenTa Teronepeaadn k| yepes

MUIMHAPHUYICCKYIO CTCHKY ABJIACTCA

] —

] =

Bt
M- K
[ e
M- K

63. JIunelinpiii KO3PGULIMEHT TEIIONepe1aun k| yepes MWINHIPUYECKYH0 CTEHKY

ornpenaensercs: popMyoi



0

O

64.

1

Ri=—71 1 d, 1
+—In—=+
Otl'dl 27\. dl O(,Z'd2
R = ! +ilnd—2+ !
Otl'dl 27L dl (12 d2
1
=15 1
O(,l A 0(,2
R|_i+§+i
o0y A ap
R|:a1-d1+2kln(;—2+a2-d2

1
Enununen n3MepeHus IMHEMHOTO TEPMHUYECKOTO CONTPOTUBIIEHUS

TCILIOIICpCaaYn R| HHHHHHPH‘IGCKOIZ CTCHKU ABJIACTCA

0

0

65.

Br
M
Br

M2

Bt
M- K
m? - K
Bt
Bt
m? K
M- K
Bt

TemnepaTypHbIM HAIOPOM TEIJIONIEPENAYN YePEe3 HUITMHIPUUECKYIO CTEHKY

(] pa3HOCTBH TEMIEpaTyp MOBEPXHOCTEH CTCHKH

(] BenmuwHa rpajrieHTa TEMIIEPaTyPhI

L] cpemusist TemmepaTypa B CTCHKE

[V pasHOCTH TEMITEPATYP OMBIBAIONIMX IOBEPXHOCTH CTCHKH YKHIKOCTEH
(ra3os)

66. IlonHoe nMMHEHHOE TepMUYECKOE CONPOTUBIIEHNE R| Temonepenaun

UJIMHAPUYECKON CTEHKH ompenensercs Gopmynoit

H

1
1 +ilnd—2+71
O(,l'dl 2\ dl O(Z'dz

R =




V1 R|— —In—4+
Otl dl 27L dl OL2 d2
1
HR=T 51
o A Oy

[] R| =O(,l'd1+27\.|nc(jj—2+(12'd2
1

[] R|:i+§+i
o0y A ap
67 CDopMyna Termonepezlaqn qepe3 III/IJ'IHHI[pI/I‘IGCKYIO CTGHKy NMECT BHU
T q - nlts —tso)
I A
+—I—=+—
Otl'dl 27\, dl O(2d2
tg—tgo
9T 51
dl 7\, OLZ
1 1, dy 1
d 2 dy aod
(x .
e (t tl) 202
A\ it )
it —1
D CI|: (:;-I\ﬂ. dWZ)
7|n72
2h  dg

68. 3HaueHne KPUTHUUECKOTO AMAMETpa TEeTJIOU30JISIUHN TPYOs! (Ha HAPY>KHOM
MMOBEPXHOCTH ) 3aBUCUT OT

L] Temmeparypbl )KUAKOCTH CHAPYKU TPYOBI

L] TeMmeparypsl KHUIKOCTH BHYTPH TPYOBI

M kosdduureHTa TEMIONPOBOIHOCTH U30ISAIMN

L] ko3¢ duimenTa TemIonpoBoHOCTH MaTepraia Tpyobl

M ko3¢ uIKeHTa TEMIO0TAAYN CHAPYKH TPYObI

[] ko3¢ dunmenTta TemnooTnauu BHyTpH TPyObl

69. 3HaueHue KPUTHUYECKOTO JTUaMeTpa de JIJIS1 HEKOTOPOU TEIJION30ISIUN U

2-\
ko3 puIIeHTa TeII00TIaYN CHAPYKHU TPYObI de = 1B
o
3aBEJIOMO He TOJXOAMT JUIsl TPYO, TMaMeTp KOTOPBIX
[ Goxbure d,

. DTa N30

VI meHblie de



70. TImockast CTeHKa UMEET MOCTOSTHHBIA KO3 GUIIUEHT TEIIONPoBOAHOCTH A . [Ipu
YBEITUYEHUH TOJIIMHBI CTEHKU O B 2 pa3a (C COXpaHEHHUEM TeMIIepaTyp
NOBEPXHOCTEH t,q U t,») MIOTHOCTH TEMIOBOrO NOTOKA (] Yepe3 Hee

L] yBemmuurcs B 2 pasza

M ymenbmmmTcs B 2 pasa

[] yBenuuutcs Ooiiee, ueM B 2 pasa
[] yBenuuutcs MEHee, ueM B 2pa3a
[] ymenbimtcst 60siee, ueM B 2 pasa
[] yMeHbBIIUTCS MEHEe, YeM B 2 pasa

/1. Temneparypa nmoBepxHOCTeH cTeHku t,q u t,o, t,q > 1,0 . Temneparypa t,

YMEHBIIWIACH (IIPU COXPAHEHUU JAPYTUX YCIOBUM). [Ipy 3TOM MIIOTHOCTH TETIIOBOTO
NOTOKa (

M yBenmumtCs

(] ymMeHbIIUTCS

(] He uaMeHHUTCS

[] MOXeT yBETHYNUTHCS MIH YMEHBIIUTHCS B 3aBUCHMOCTH OT YCIIOBHIA

72. IInockasi CTeHKa UMEET TOJIIIUMHY O W MOCTOSHHBINA KOA(DPUIIEHT
TerionpoBoaHoCTU A . [Ipu yBenuuenun A B 2 pasa (¢ coxpaHEHUEM TeMIIepaTyp
nosepxHocren f,q u f») IIOTHOCTH TEMIOBOrO MOTOKA ( Y€PE3 CTEHKY

V1 yBenuuutcs B 2 pasa

[] ymeHbmuTcs B 2 pasa

[] yBenmuuutcs 6oJee, ueM B 2 pasa
[l yBemuuuTCsi MEHee, 4eM B 2pa3a
L] ymensmuTcs 6onee, uem 2 pasza
[] ymeHbIIUTCS MEHee, 4eM B 2 pas3a

73. Ilnockas cTeHKa UMEET TOJIIIUMHY O Y MOCTOSHHBINA KO PHUIIEHT
TeIIoNpPoBOAHOCTU A . [Ipu yBenmuueHuun A B 2 paza (C cOXpaHEHUEM TeMIepaTyp
nosepxHocren t,, u f») TeMIEpaTypa nocepeAuHe TOIIMHBI CTEHKH

Ll yBenmuutcs

L] ymeHbIIuTCS

M He uaMeHuTCS

[] MOXeT yBeTMUUTHCS HIIH YMEHBIIUTHCS B 3aBUCHMOCTH OT yCJIOBUIA

74. TInockas cteHka umeeT TonmuHy O = 0,5M, k03D PUIHEHT TETIONPOBOTHOCTH

Bt .
A=2 , TEMIIEPATYPhI IOBEPXHOCTEH f)q = 200C , INIOTHOCTH TEIIOBOTO
M .
Br
MOTOKA Hepe3 CTeHKy g =... | —
M

[IpaBunbHbie BapuaHThl oTBeTA: 80; BoceMbaecst; 80,0; 80.0;



75. TToBepXHOCTh IJIOCKOM CTEHKH UMeeT pa3Mepsl h=2Mm, L = 3M, II0THOCTD

Ter1oBoro rnmoroka g =10 Br/m? . KonmuecTso TEIUIOTHI, IPOIIEIIEH Yepe3 CTCHKY
3a 1 Mun cocraBuser Q, =... (I[}K)

[IpaBunbHbIe BapuaHThl 0TBETA: 3600;

76. ®opMmyia 1S TNIOTHOCTH TETIOBOTO MOTOKA ( Yepe3 IJIOCKYI0 CTEHKY
TOJIIMHON & ¢ K03((DHUITMEHTOM TEIJIONPOBOIHOCTU A M TeMIIepaTypaMu
noBepxHocren t,q u t» UMeeT BUA

A
M q:g'(twl_tWZ)

)
L q :X'(tv\a—th)
] g ZKS(tM—th)
)
A (twg —twz)
77. Koad(puuueHT TernaonpoBOAHOCTHU MIIOCKOM CTEHKU A 3aBHCHUT OT TEMIEPATYPHI
A= k(t). B stom ciiydae B hopMyiie i IIOTHOCTH TEIJIOBOTO MOTOKA

A

q= —( Wi~ tW2) CIIelyeT MCIIOJIb30BaTh B KAYECTBE A 3HAYECHHE

S

q:

= Ay +A
M cpenneapudmeTnueckoe A = %
7 A=A
[] cpennenorapudmudeckoe A = —=—"<
Aw
In —"=
A2
[1 cpennereomerpuueckoe A = Ayg - Ayo
0
- 1
[] cpeaHenHTErpaabHOE MO TOJIIUHE CTEHKH A = 5 Ik(t(x))dx
0

78. IInockas cTeHka sBJII€TCS MHOTOCIONHOM, pru4eM KO3 UIIUEHTHI
TEIUIOMPOBOAHOCTH CIIOEB HE 3aBHUCST OT TeMIiepaTypsl.. ['paduk pacnpeneneHus
TEMIEpaTyp MOMEePEK CTEHKU MPEICTABISICTCS

(1 mapaGooii

LI rumepOosoi

L] mpsimoii

M nomaHo#

79. ®opmyna it IOTHOCTH TEIUIOBOTO MOTOKA Yepe3 MHOTOCIOMHYIO TUIOCKYIO
CTEHKY UMEET BUJ



>,
=1
80. Kpyrblii [iIuHHBINA cTep)KeHb nuaMeTrpa D ¢ BHyTpeHHUMH pacnipeneeHHBIMU
MICTOYHMKAMHM TEIUIOTHI MOIIHOCTBIO (, OTIAET TEIIOTY OKPYKAIOIIEMY BO3yXY.

NHTEeHCUBHOCTh TEIUIOOTAQYM O YBEJIMYWIM B 2 pa3za (IpU COXpAHEHUU
TEMIIEPATypbl BoO3dyxa tyu Jpyrux ycnosui). Pasnocte Temnepartyp t, —t¢

IIOBEPXHOCTH 1, ¥ OKpy»XKaromiero Bo3ayxa i

[ Bo3pacter MeHee yeM 2 pasa

L] Bo3pacrer Gosee B 2 pasa

M ymenbmtest B 2 pasa

L] ymeHbIIUTCS MeHee ueM 2 pasa
[l He maMeHHTCA

[] Bospacrer B 2 paza

81. Kpyrslii [IMHHBINA CTepKeHb nuaMeTrpa D ¢ BHyTpeHHUMH pacnipeneeHHBIMU
UCTOYHMKAMHU TEIIOTHI MOIIHOCTBIO (, OTAAET TEIUIOTY OKPYKAIOIIEMY BO3IYyXY.

MHTEeHCHBHOCTD TEIJIOOTAAYM O YBEJIMYWIH B 2 pa3a (Ipu COXpaHEHUU
TEMIIEPATyphl BO3AyXa t U Ipyrux ycnosuii). Kak m3sMeHUTCS pa3HOCTB TEMIIEPATYP

ty —t¢, eciu 1y - TeMneparypa Ha OCH CTEPIKHS?



M ymenbmmtcst B 2 pasa
YMEHBIIUTCSI MEHee ueM 2 pasa
HE M3MEHUTCS

BO3pACTET MEHee ueM 2 pasa
BO3pacTeT OoJiee yeM B 2 pasa
BO3pacTeT B 2 pasa

Oooggg

82. Kpyraslii [muHHBIN cTep:keHb Auamerpa D ¢ BHyTpeHHUME pacnpeieIeHHBIMU
MCTOYHMKAMHM TEIUIOTHI MOIIHOCTBIO (, OTIAET TEIUIOTY OKPYKAIOLIEMY BO3ILyXY.

MHTEHCHBHOCTD TEIJIOOTAAYH O YBEJIMYWIH B 2 pa3a (IpHU COXpaHEHUU

TEMIIEPATypPBl BO3AyXa t¢ u Ipyrux ycnosuil). Kak m3MeHUTCS pa3sHOCTB TEMIEpaTyp

tg —t,y, eciu {y TemmepaTypa Ha OCH CTEPXKHI, {,, Ha €ro MOBEPXHOCTH?

[] ymenbmuTcs B 2 pasa

[l ymeHbIIUTCS MEHEe 4eM 2 paza
I He U3MEHUTCS

[] Bo3pacrer B 2 pa3za

L] Bo3pacter MeHee ueM 2 pasza

L] Bo3pacTter Oosee B 2 pa3a

83. Kpyriblii [iIMHHBINA cTep)KeHb nuaMeTrpa D ¢ BHyTpeHHUMHM pacnpeneieHHBIMU
MCTOYHUKAMHM TEILUIOTI MOIIHOCTBIO (), OTAAET TEILIOTY OKPYKAIOLIEMY BO3IYyXY.

Huamerp crepxnst D yBenmummm (mpu coxpaHeHnH 0, U APYTUX yCIOBHIA).
Temmeparypa Ha MOBEPXHOCTH CTEPIKHS
M yBenmautCst
L] He uaMeHUTCA
(] ymMeHbIIUTCS
[] MOKET yBETHUUTHCS HIIH YMEHBIIUTHCS B 3aBUCHMOCTH OT
TETUIOMPOBOAHOCTH CTEPIKHSI

84. K 3agauaM TETIONPOBOIHOCTH C BHYTPEHHUMHU PaCIpeleICHHBIMU

HCTOYHHUKAMHU TCIJIOTBI OTHOCATCA ClIydau TCIIJIOBOI'O pacdycTa CICAYIOINX TCII

[] Boja B yaifHWKE C BHYTPEHHUM HarpeBaTeIIbHBIM DJIEMEHTOM

[l xoTiera BHYTpH MUKPOBOJHOBOU €YU

L] TpyOa, BHyTpH KOTOPOI TEUET ropsuee Macio

] TemIoBBIAENSIONINI SIIEMEHT aTOMHOTO PEAaKTOpa

[ HEXPOMOBBIIA TIPOBO/I, ITO KOTOPOMY TEUET DIICKTPHUECKUIN TOK

[] BO3IyX B MOMEIIEHUH, BHYTPH KOTOPOT'O CTOUT JICKTPOHATPEBATEIH

85. JluddepenimanbHoe ypaBHEHUE CTAITMOHAPHOHN TETUIONPOBOTHOCTH TIPU
HAJIMYUHA BHYTPEHHUX UCTOYHUKOB TEIJIOTHI UMEET BUJT

9 vi+ Mg
A
O V%t=0
0%t %t %t _
ox2 oy @’

[ 0



[] ﬂ=aV2t
or

- g(kﬂ%g(xﬂ}o
OX ox) oy oy

86. ITimockas nmiaacTuHa ¢ BHYTPCHHUMHU PACHPCACIICHHBIMN HCTOYHUKAMUA TCILJIOTHI

Br
MOILHOCTEIO (), = 200—3 umeet tommuay 26 =100mm , mmHy h=1M U mmpuny =
M
Bt
2 M, ko3¢ durment TemaonpoBoaHoctu A = 20 & OO01muii TEmI0BOM MOTOK,
M .

OTBOAMMBIN OT 00erX IMOBEPXHOCTEH TIIACTUHBI B OKPYIKAIOIIYIO0 CPEIy, PaBeH
Q=...Br?

[IpaBriibHBIE BapuaHThl oTBeTA: 40; COpOK;

87. Ilnockas rutacTUHA ¢ BHYTPECHHUMH PACTIPEICTICHHBIMA HCTOYHHUKAMU TETIIIOTHI
Bt

3 VUMEeT TOMIIuHY 20 = 200MM ¥ OTHAET TETUIOTY
M

momHocTeio ¢, =1000

oKpy»Karomei cpeze ¢ Temmeparypoii t¢ =20°C npu xoddduureHTe TemooT YN
Bt
m? K
30°C
21°C
50°C
100°C
10°C
19°C

89. ITnockas 1mIacThHa C BHYTPCHHUMHU NCTOYHHUKAMM TCIIJIOTbI MOITHOCTLIO qV

a =10 c o0eux cTopoH. TemmnepaTypa MOBEPXHOCTH IUIACTUHBI paBHA

I I B B I

umeeT TomuHy 20 = 200MM M OTAAET TEIUIOTY OKPYXKAIoIeMy BO3IyXY MpH

ko3 purmenTe rerwmooraaun o =10 c obeux cropod. [Ipu aTOM TemnepaTypa

T
M2 K
Bo3myxa t; pasna 20 °C, a Temmeparypa noBepxHoctH miactussl t,, =30 °C . Toraa

MOIIHOCTHh UCTOYHHUKOB qV paBHa



[ 10000B—;

M

[1 2000 Br

M3

90. Kpyriblii JIMHHBINA cTepKeHb uaMeTpa D ¢ BHyTpeHHUMH pacipeieIieHHBIMU
MCTOYHMKAMM TEILIOTHI MOIIHOCTBIO (, OTAAET TEIUIOTY OKPYKAIOLIEMY BO3YXY.

Huamertp ctepxns D yBenuunmy (Ipu coXpaHeHuu (|, M IPYTHX yCIOBHH).

TemnepaTypa Ha OCHU CTEPIKHS

M yBenmautCst

(] He uaMeHHUTCS

(] ymMeHbIIUTCS

[] MOXeT yBETHMUUTCS UM YMECHBIITUTCS B 3aBUCUMOCTH OT
TETUIONPOBOAHOCTH CTCPXKHSI

91. Kpyraslii JIMHHBIN cTep:keHb Auamerpa D ¢ BHyTpeHHUME pachpeieIeHHBIMU
MCTOYHUKAMHM TEILUIOTI MOIIHOCTEIO (), OTJAET TEILIOTY OKPYKAIOLIEMY BO3LYyXY.
MoOIHOCTL MCTOUHUKOB 0, YBEIMYMIIM B 2 pa3a (IIpU COXpaHEHUH KOd(duLnenra

TermooTaaun Ol u apyrux ycnoswuii). Pasnocts Temneparyp t,, —t¢ mosepxnocrtu f,
U OKPY’KaIoIIEro Bo3ayxa iy

L] ymensbmuTcs B 2 pa3a

[] He u3aMeHHUTCS

VI Bo3pacrer B 2 pasa

[] Bo3pacter MeHee yeM 2 pasa
[] Bospacter Oosee B 2 pasa

93. JluddepennmanbHOE ypaBHEHUE TETUIOMPOBOIHOCTH B IIMTMHIPUICCKON CTCHKE
UMEET BUJT

0o [x(x). “}:o

ox X
2
o %L
or
d2t
l:l —2:0
dr
2
L
d x
2
M H_FEEZO
dr2 rdr

94. Enuaniieid TMHEHHON [JIOTHOCTH TEIUIOBOIO MTOTOKA Q; ABIsSETCA



M2
08
M
95. Tpy0a c mpoTekaroieii Mo Hel Topsiuel BOJAONH UMEEeT BHYTPEHHUN AHAMETP
d; =20mm n ammay | =5M . O6muit TeNI0BOI OTOK, OTaBaeMBbIil B OKPYKAIOIIEIO
cpeny, pasen Q = 200Br . JIunelinas IIOTHOCTH TEIIOBOIO IOTOKAa (] paBHA

L] 10E
M

D8E
M

0 10000E
M

0 8000E

M

7 402"

M

L1 4000 Br

M
96. dopmyna I TMHEHHOHN TIIOTHOCTH TETIJIOBOTO MOTOKA Yepe3 HUIMHIPHIECKYIO
CTEHKY UMEET BUJ

7 g = mltyg —two)

A
L1 q :g(tV\ﬂ._tWZ)

tyg —t
0 a=1"5"

OL]_XOLZ



97. KoaddunmeHT TernaonpoBOAHOCTA A IMUIMHAPUYECKON CTEHKH 3aBUCUT OT
Temmeparyps A = A (t). TIpu 3ToM B opMyIIe 1T IMHEHHOM MIIOTHOCTH TEILIOBOTO
Tl —t =
MOTOKa (] :(Wl—WZ) 3HaYeHUE A 3TO
1 d,
— .In=<
2L dg

— Ay tA
M cpenneapupmeTnueckoe A = %
Mag —Pwz
A
In wl
7‘W2

[0 cpemHereoMeTphdeckoe A = NSRS

[] cpenHewHTErpaabHOE MO TOJIIUHE CTEHKH A =

O cpennenorapudMudeckoe A =

1 )
~- [A(t(x))dx
6 0
98. Bux ycrnoBuit 0JHO3HAYHOCTH, OTCYTCTBYIOIIUN B CITy4ae CTAIlMOHAPHBIX
IPOIIECCOB, ATO
[l reomeTrpuyecKue yCIOBHsI
[l ¢usuyeckue ycnoBus
[V HayanbHbIE YCIIOBHS
[] rpaHWYHBIC YCIOBHSI

99. K ycioBHsSIM 0JHO3HAYHOCTH B KPaeBbIX 3aJauax TEIJIOMPOBOAHOCTH OTHOCATCS
ypaBHEHHE TETUIONPOBOJIHOCTH

ycioBue OajaHca TEIIOThI

TeOMETPUUECKHE yCIOBUS

bu3nuecKue ycaoBus

HaYaJIbHBIC YCIOBUS

I'PaHUYHbIE YCIOBUS

YpaBHEHHUS JBUKCHHUS

ORNNRNRXNOO

100. B ycnoBusix 0AHO3HAYHOCTU (DOPMY U pa3Mephl Tella XapaKTepU3yroT
M reomeTrpuueckue yCIOBUSI
L] ¢usmdeckue ycioBus
(] HayanbHBIC YCIOBUS
L] rpaHWYHBIE YCIOBHS

101. B ycnoBusix OAHO3HAYHOCTH TS 3a/1a4 HECTAIMOHAPHON TETIONPOBOIHOCTH
HCXOJHOE pacIpeeseHue TEMIEPATYpP 3a4at0T

[] reomerpuyecKue yCIOBHsI
[V HayambHBIE YCIIOBHS
(] ¢dusnueckue ycaoBusi
[] rpaHu4HBIC YCIOBUSI

102. OcHOBHO¥ 3aKOH TEIJIOMPOBOIHOCTH — 3aKOH ...
103. Koapdunuent B 3akone Pypbe Ha3bIBaeTCA KOIYOULIUEHTOM ...



104. Equanna miIoTHOCTH TEIUIOBOTO ITIOTOKA

g B

] =

M2-K

[

106. [ToBepxHOCTH, OOpa30BaHHAS TOYKAMU TeJa C OJMHAKOBON TEMIIEPATy PO,
Ha3bIBaeTcs ... ((M30TepMUUECKON MTOBEPXHOCTHIO)

107.U3oTepma — 3TO ... IepecedeHus] H30TEPMHUYECKOI MOBEPXHOCTH C TIOCKOCTHIO

107. BekTop rpagueHTa TeMIEpaTyphbl HAMPaBJICH B CTOPOHY ... TEMIIEPATyPHI

108. CoBOKYITHOCTH, MTHOBEHHBIX 3HAUEHUHN TEMIIEPATYPhl BO BCEX TOUKAX
M3y4aeMOTro MPOCTPAHCTBA HA3BIBACTCA. ..

JlaGoparopHas padora:

JlabopaTtopHasi paboTa BBITIOJHAETCS COTJIACHO METONWYECKUM YKa3aHUSM O
BBITIOJIHEHUH J1a0OpaTOpHON padoThl, BBIJIAHHBIM TpENOJaBaTeIeM Ha 3aHSITHH.
Otuer no nmabopaTopHoit padboTe ohopMIIIeTCS HHANBUIYATHHO KaXKIbIM CTYJIEHTOM,
BBITIOJIHUBIIIUM HEOOXOAMMBIE JKCIepuMEHThl. OTd4eT JOJKEH COJepKaTh BCE
MYHKTHI PEJICTABIICHHBIE B METOIUYECKOM yYKA3aHHUH

[Ipu nmoAroToBKe K 1abopaTOpHOM paboTe CTYJAECHTY HEOOXOIUMO:

—  U3YYHTh TCOPETHYCCKUH MaTEpHAII IO COOTBETCTBYIOIICH TEME;

—  HM3YYHUThH MOPSIIOK MIPOBECHUS KCIIEPUMEHTA,

—  OTBETHUTh HAa BCE KOHTPOJIHHBIE BOMPOCHI;

—  oOpMHUTH 3arOTOBKY OTYeTa (MPU OTCYTCTBUM 3arOTOBKUA OTYETA CTYJICHT
HE JIONYCKaeTCs K BBITOJIHEHUIO 1a00paTOpHOM paboThI).



3arotoBka oT4era opopMIISIETCS Ha OTAEIBHBIX JIUCTAX U JOJDKHA 00s3aTeNbHO
COJIepKaTh Ha3BaHHUE U LIE€Jb pabOThl, CXeMY JIaDOpAaTOPHOU YCTAHOBKM C YKa3aHHUEM
BCEX €€ COCTaB/IOIIMX 4YacTe W TaOnauipbl, B KOTOpble OyAyT 3aHOCHUTHCA
pe3ynbTaThl U3MEPEHU.

Ha 3aHATHH CTyZEHTBI OTBEYAOT HA TEOPETHUYECKUE BOIIPOCHI  II0
COOTBETCTBYIOILEH TEME, BBIIOIHSIOT JIAOOPATOPHYIO padoTy, 1eJ1at0T HEOOXOAUMbIE
pacueTbl, CTPOST rpa@uKu U JeNaroT BhIBOABL. [Ipy BBIUMCIEHHAX HAAO CIEAUTH 3a
NpaBUIBHOM  pa3MEPHOCTBIO  BEJIMYMH,  HOJACTABIAEMBIX B (DOPMYJIBI.
[IpennodyTuTeNnbHO  MCIONB30BATH ~ OCHOBHBIE  €IMHHIBI  Pa3sMEpPHOCTEM B
MexyHapOoTHON CHUCTEME EIMHUIL.

[IpaBunbHO OGOpMICHHBIH OTYET B KOHIIE 3aHATHA IOJMUCHIBACTCS
IIPETIOIaBATEIIEM.

JIaboparopHasi paboTa CUMTAETCA BBINOJIHEHHOM, €CIIM OHa IIPEICTaBIcHA B
IOJIHOCTBIO O(OPMIICHHOM BHJE€ M 3aYTEHHOM, €CIM OCHOBHBIE pPE3YyJbTaThl
00OCHOBaHBI U 3aIUIIEHBI CTYJCHTOM MPU YCTHOM OIPOCE, BKIIOYAIOIIEM OTBEThI Ha
KOHTPOJIbHBIE BOIIPOCHI.

PacuerHo-rpagpuueckas padora (PI'P)

[Tuxkn oOpazoBaH 4-Msi MOJUTPONHBIMM mpoueccamu. Ilapamerpsl mporeccos
MIPUBEICHBI B Ta0JMIIe BapuaHTOB 3aaanuii ajist PI'P
BrimonHuTs:

1. Pacuér mapamMeTpoB B XapaKTEPHBIX TOUKAX IMKJIA.

2. Pacu€r mokasarens MOJIUTPOIBI M TEIUIOEMKOCTH mporiecca 4-1.

3. Pacuér moaBenenHo (Miu OTBEAEHHON ) TEIUIOTHI, U3MEHEHUSI BHYTPEHHEH
HHEPrUU U SHTAIBIINH, MEXaHUYECKON U pacroiaraeMon padboThl, U3MEHEHUS
SHTPOIUU JJIs POLIECCOB LIUKIIA.

4. Pacu€t nmoaBeCHHOM U OTBEJIEHHOM TEIUIOTHI B IUKJIE, Mosie3HOM paboTsl U KIT/]
TEPMOJIMHAMHYECKOTO [UKIIA.

N3006pa3uTh NUKI B P-V-KOOPAMHATAX C COOMIOIcHuEM MacinTaba Ha popmate A4.

JJI IpOMEKYyTOYHOM aTTeCTALMU:

1. Tlnmockas ctenka koddduimeHT TerionpoBoaHoctu 11,6 BT/MXrpan, TonmuHa
0,005 M oMBbIBaeTCs C OAHOM CTOPOHBI TOPAYNMU razamu ¢ Temreparypoit 2000°C,
a ¢ Ipyroi ctopoHsl oxnaxaaercsa Bojoi ¢ 27°C. KoadduimeHTs! TemiooTauu
OT Tra3za K crTeHke 467 BT/MZXFpaJ.I, oT creHku K Boae 3500 BT/MZeraJI.
OnpenenuTs yAeIbHBIA TETIOBON MOTOK U TEMIEPATyphl CTEHKH tyg, two.

2. 3MeeBUKHU TapomneperpeBaTesisi BBIOJTHEHbI W3 TPyO >KapONpOYHOM CTajau
nuamerpom d;/d,=32/42 MM ¢ KO3 GUIIMEHTOM TEIUIONPOBOIHOCTH BT/MXTpan.
Temneparypa BHemHed mnoBepxHocTH TpyOsl 580°C, BuyTpennei 450°C.
Beraucnuth yaenpbHBINA TEIJIOBOM MMOTOK Y€pe3 CTEHKY Ha €UHUILY ITTUHBI TPYOHI.

3. Tlo HemzomupoBaHHOMY TpyOOmpoBoay nuamerpom 170/185 MM, mpookeHHOMY
Ha OTKPBITOM BO3JyX€, MNPOTEKaeT BoJa €O cpeAaHed Temmeparypoit 95°C,
TeMmreparypa okpyxarwmiero Bo3ayxa -18°C. OmnpenenuTs MOTEPIO TEMIOTHI



c Im mmHBI  TpyOOTpOBOAAa ¥ TEMMEpaTypbl Ha BHYTPEHHEW W BHEIIHEH
MOBEPXHOCTSAX ATOT0 TpPyOONmpoBOJa, €ciu KOIP(UIIMEHT TEeIIoNpPOBOIHOCTH
Marepuana TpyOsl 58,15 Br/mxrpaa, kodpUIHMEHT TEmIooTAa4d OT BOJBI K
cteHke TpyObnl 1395 Btr/mMxrpamu oT TpyObl K OKpyXkaromemy Bo3ayxy 13,95
Bt/mxrpan.

[To HemzonmpoBaHHoMy TpyOompoBoay auamerpom 170/185 MM, MposIoOKEHHOMY
Ha OTKpPBITOM BO3/yXe, NPOTEKAaeT BOJa CO cpeaHel Ttemmeparypoit 95°C,
TeMmreparypa Okpyxarwomiero Bo3ayxa -18°C. OmnpenenuTs MOTEPIO TEMIOTHI
c ImM muHBL  TpyOOmpoBOAa M TEMIEpPAaTypbl Ha BHYTPEHHEH M BHEIIHEH
MOBEPXHOCTSAX ATOro TpyOompoBoaa, eciu Kod((UIMEHT TerIonpoBOAHOCTH
maTtepuana Tpyosl 58,15 Bt/mMxrpan, ko3d@UIMEHT TEIIOOTAa4d OT BOJBI K
cteHke Tpyowl 1395 Br/mxrpaa . OnpenenuTs TEIUJIOBbIE MOTEPU Ha M JIJIMHBI
TpyOOIIPOBO/a, @ TAKXKE TeMIIepaTypbl HA BHYTPEHHEH M BHEIIHEH MOBEPXHOCTAX
IpU YCJIOBUU, YTO TPYOONPOBOJ, MOKPHIT CIOEM H3OJSIUU TOJIUHON 70 MM C
koapdummentom TeronpoBogHoct 0,116  Br/mMxrpan, a kodduiueHt
TEILIOOTIAYN TTOBEPXHOCTH M30JILHH K OKpyKaromeii cpene 9,3 Br/M*xrpa.
OnpenenuTh TEIJIOBOM MOTOK Yepe3 KUPMHUYHYIO CTEHKY TOJIIMHON 250 MM,
MOKPBITYIO CJIOEM IMITYKaTypKu ToJuHoi 50 mM. TermnonpoBogHOCTh KHpIIAYa
0,93 Bt/ m*K, a mrykarypku 0,093 Bt/ m*K. Temmnepatypa Bo3ayxa BHYTpH
nomernernnst 18 °C, cuapyxu - 25 °C. Kod(@HIUEEHTH TEIIOOTIAYH PABHbI
cootBercTBeHHO 8 BT/ M**K 1 17,5 B1/ M**K. Onpenenurs TakKe TEMIepaTypy
CTCHKHU C BHYTPEHHEH CTOPOHBI

Onpenenuth MOTEPIO TEIUIOTBI C TOBEPXHOCTH 1 M HEH3OJUPOBAHHOTO
TpyOOINpPOBOa TOPSIYETO BOJOCHAOKEHHUS, €CIIM €r0 BHYTPEHHUN TuaMeTp 76 MM,
TOJIIIMHA CTEHKH 3 MM M Ko3(pduuueHt ee temaonpoBoaHoctu 50 Bt/ m*K.
Temmeparypa Bomel 95°C, mHapyxknas temmeparypa 15°C. Koodduument
TeIUIOOTHAYH OT BOABI K cTeHKe TpyOs! 5000 B/(M**K) u ot Tpy6bI K BO3ayxy 15
B1/(M**K).

[TaponmpoBox  auamerpom 150/160 MM MOKPHIT CJIOEM  TEIUIOBOM  HM3OJISAIUN
tommuHOW 100MM.  KoadduimeHTsl  TEMIONPOBOJHOCTH  CTEHOK  TPYOBI
50 Br/mxrpanu wzomsuuu 0,08 Bt/mxrpan. TemmepaTypa Ha BHYTpEeHHEH
noBepxHocTHu naporpoBoaa 400°C u Ha HapyxkHOU noBepxHOCTH U3oJsauu S0°C.
Haiitn TemmoBbsie moTepu ¢ 1 M mapompoBoja W TeMIEpaTypy Ha TpaHUIE
COMIPUKOCHOBEHUS TAPOMPOBOIA U U30JIALUU tyy,.

Onpenenuth  TEeMIEpaTypbl Ha TOBEPXHOCTH  CONPUKOCHOBEHUS  CIIOCB
CTEHKH ly, KaMepbl CrOpaHus )KUIKOCTHOTO PAKETHOTO JABUTATENS U HA BHEUTHEH
MOBEPXHOCTH tys, eciau auamerp kKamepbl d;=190 MM, TOJIIMHA 3aI[UTHOIO
nokpeitus d,=1 MM u ero koddduimert teronpopognoctu 1,15 Br/mMXxrpan, a
TOJIIIMHA OCHOBHOU CTCHKH
dw=2 MM u ee KO3hOHUIMEHT TermIonpoBoaHocTH 372 Bt/Mxrpan. VaenbHblid
TeroBoi moTok 407500 Br/M°, TeMmepaTypa Ha MOBEPXHOCTH MOKPBITHS CO
ctoponsl kamepsl 1200°C.

OnpenenuTe TEMOEpPATypy Ha BHYTPEHHEW MoBepxHOCTH naporposoaa 200 mwm,
U30JIMPOBAHHOTO clioeM u3oisiiuu  Tonmmuorn 100 MM ¢ koadpduimeHTOM
teronpoBoaroctd 0,11 Bt/mM*K. Tommuua crtenkun mapompoBojga 16 mwm.



Temmeparypa mapa 250 °C wu wmapyxsoro Bosmyxa 30 °C. IlpunsTh
k03¢ UIMeHTsl co cTopoHs! mapa 100 Bt/ M**K u co cropoHs! Bo3ayxa 9,5 Bt/
M**K. OmpemenuTh TaKke JIHHEHHYI0 IUIOTHOCTh TEIUIOBOIO  IOTOKA.
TepMUYECKUM COTIPOTUBIICHUEM CTEHKH TPYOBI IPEHEOPEUb.

10.CranpHolt TpyOONpOBOJ € BHYTpEHHUM jauamerpoM d;u HapyxHbIM d; C
ko3pdunmrentom TtertonpoBogHoctd 50 B1/(M-K) mokpeIT cimoem TeroBoi
u3oisiuy. TemmepaTrypa CTEHKHM BHYTpPH TpyObl paBHa ti, a TeMmIeparypa
Hapy>KHOW MOBEPXHOCTHU CJIOSI U3OJIALNU tez JOTDKHA COCTABIATH MO CAHUTAPHBIM
Hopmam 50 °C.

Omnpenenuts HEOOXOJUMYIO TONIIUHY CJIOA TEIUIOBOM H30JSIMU M3 MaTepuana,

YKa3aHHOTO B Ta0J. TpH yCIOBUH, YTO MOTeps Temia ¢ 1 M TpyObl HE TOJKHBI

npeBblmath (.  OmnpegenuTs Takke TeMmepaTypy tc HOBEpPXHOCTH TpYOBI,

compukacarouieicss co ciuoeMm u3omsuud. KoaduuueHnTt TernaonpoBOAHOCTH

mMatepuana uzossinuu npuHaTh 0,016 B1/(m-K).

di, Mmm d,, MM g1, Br/m ter, °C Marepuan u30J1un

106 114 680 610 acboTepMuUT

11.CTtenka HEIKpaHUPOBAHHOM TONOYHOW Kamepbl MapOBOr0 KOTJIA BBINOJIHEHA W3
MEeHOIIaMOTa TOJIIMHON 07 MM, HW3OJSLMOHHOW MPOCIONWKH W3 IIaKa TOJIIIUHOMN
O MM U CJIOS KpPacHOro KMpIu4a TOJIIMHOW 03 MM. Temmeparypa Ha BHYTpEHHEU
MMOBEPXHOCTU TOMOYHOM Kamepwl t;, °C, a Ha HapyXkHOW MOBEpXHOCTH t4, °C.
Koadduument rtemnonpoBogHocty mneHomamora 1,25 Br1/(m-°K), wuzonsiuoHHOM
pocioiiku A,, Bt/(Mm-°K), a kpacHoro kuprnuya 0,3 B1/(m-°K). Beruncouts TernioBbie
norepu 4epe3 | M?> CTEHKM TOIOYHOW KaMmepbl U TeMIEepaTypsl t; U t3 B IJIOCKOCTH
COIPUKOCHOBEHMS CJIOEB.

01, MM 02, MM ty, °C 03, MM t4, °C A2, B1/(M-°K)
210 110 900 290 47 0,18
p =const

12. T'azoBasg TypOmMHaA paboTaeT MO MUKIY C IOJABOJOM TEIUIOTHI IIPHU
M3BectHbl mapamerper: 1 =100 klla 'y _ 49 °C, = 400 °C, a TakKe CTeleHb

MOBBILICHUST JAaBJICHUS A= 8. PaGouee Teno Bo3nyX. OmnpenenuTs mnapameTpbl B
XapakTepHbIX Toukax, Tepmuueckuil KIIJI, konmyecTBo nMoABEACHHON U OTBEACHHOU
TEIUIOThI, Pa0OTy HMKIA. TemI0eMKOCTh CYUTATh MOCTOSIHHOM.

13. JInst ujeansHOro UMK Ta30BOM TYpOMHBI C MOJBOJAOM TEIIOTH mpu V = CONSt
HAaWTH TIapaMeTpbl B XapaKTEPHBIX TOYKAX, TOJIE3HYIO pabdoTy, KOJIMYECTBO

MOJIBEIEHHOM M OTBEAEHHOM TeruoThl U Tepmuueckui KIIJI, ecnu nano: py=98klla ,

b= 37 °C, 3 = 600 °C, B :10, k=14 pagouce TeN0-BO3yX. TemmoéMKoCTh
MIPUHSTH MOCTOSIHHOM.
14. Ta3oBas TypOuHa pabOTaeT MO IMKIy C MOABOJAOM TEmIoTsl mpu YV =CONSt,

pl:O,ZMHa’ tl — 27 OC, t4

N3BEeCTHBI MapameTphl: = 350 °C, a Takxke CTElEHb

NOBbIEHNs faBieHnst & = 4. PaGouee Teso BO3yX. OnpenenuTs mapaMmeTpsl B




XapakTepHbIXx Toukax, Tepmuueckuii KIIJI, konmuecTBo MoABEAEHHON U OTBEACHHOU
TEIJIOTHI, paboTy 1UKIIA. TermI0eMKOCTh CUMTATh MTOCTOSHHOM.
15. PaGoyee Ten0 MOPIIHEBOTO JBUTATENS] BHYTPEHHETO CTOPAaHMsI CO CMEUIaHHBIM

IIOABOAOM  TCIIJIOTHI O6J'IaI[aCT CBOMCTBaAMH BO3yXa. H3BecTHBI HadvallbHBIC

1=01 MHa’ b=30°CHu CIIEIYIOIIUE XapaKTEPUCTUKH IUKIa: €= 7

napameTps! P
A= 2, p=12 Onpenenure napamMeTpbl B XapaKTEpHBIX ISl I[HMKJIA TOYKax,
KOJIMYECTBO MOJABEJACHHOMN TEIUIOTHI, MOJE3HYI0 padoTy u tepmudeckuit KIT/ nukna.

PaGouee Teno — Bo3ayx. TemioeMKoCTh CYUTATh TOCTOSTHHOM.
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