IIpuioxenne k padoyeii nporpaMmme IMCHUIIIHHBI
TexHuueckasi TEPMOJINHAMMKA U TEIJIoNIEpeaada

CrnenmnansHocTh — 26.05.06 Dkcrmyaraius CyI0BbIX SJHEPT€TUYECKUX YCTAHOBOK
Crenmanuzanust — JKCITyaTanus IJIaBHOM CyZ0BOM IBUraTeNIbHON YCTaHOBKHU
VYuebnsrit man 2023 roaa pa3paboTku

®OH/I OHIEHOYHBIX CPEACTB
1 Haznauenue ¢ponaa onenounbix cpeacts (POC) no pucuumninHe

@®OC mno yuebHOM mucuuiuinHe «TexHudeckas TepMOAMHAMHUKA W TEIUIONeperadya» —
COBOKYITHOCTb KOHTPOJIBHBIX MAaTEpHUAJIOB, NMPEAHA3HAYCHHBIX JISi U3MEPEHUsS] YPOBHS JOCTIIKEHHS
00y4aromuMcsl yCTaHOBJICHHBIX PE3YJIbTaTOB OOYYEHUS, a TAKXKE MX YPOBHSI C(HOPMUPOBAHHOCTH BCEX
KOMITETCHIIMA (WJIM WX YacTed), 3akperuieHHbIX 3a auciumumHod. POC wucnosb3yercs NpH
MIPOBEJICHUH TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalMy 00yJaromuxcsl.

3agaun ®OC:

— YIpaBlieHHE IMPOLECCOM IMPHOOpPETeHUsT OOyYaIOUIMMUCSH HEOOXOAMMBIX 3HAHWM, YMEHMH,
HaBBIKOB M (popmupoBanueM komnereHiui, onpenenenusix B ®I'OC BO u Konsenuuu I1JIHB-78 ¢
MOIPaBKaMHM, IO COOTBETCTBYIOLEMY HAIlpaBJICHUIO MTOATOTOBKH (CHEIMAIbHOCTH);

— OIIGHKa JIOCTM)KCHUH OOydJalomMxcsi B TPOLECCe W3YyYSHHS AHMCIUILIAHBI C BBIICICHHEM
TIOJIOKHUTEIBHBIX/OTPHUIIATEIBHBIX pe3yabTaToB " TUTAHUPOBAHHE peaypexTaAtoIHIX/
KOPPEKTUPYIOLINX MEPONIPUSTHUH;

— olecrieyeHne COOTBETCTBUS PE3yJIbTaTOB OOy4YeHHs 3agadyaM Oyayiied npodeccruoHanbHON
JeSITeIbHOCTH Yepe3 COBEPIIEHCTBOBAHUE TPAJUIIMOHHBIX U BHEpEHHE B 00pa30BaTeNIbHBIN MpOLece
YHMBEPCHUTETa MHHOBALIMOHHBIX METOJIOB 00Yy4EHUS;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YYAIOLINXCS B IpoLiecce 00yUeHHs..

2 Crpykrypa ®OC u npuMeHsieMble MeTO/IbI OLIEHKH MOJTYYeHHbIX 3HAHUI
2.1 O6uue ceegenust 0 POC

®OC mo3BONSET OIEHUTh OCBOCHHME BCEX YyKa3aHHBIX B paboueil mporpamme JeCKpUITOPOB
KomneTeHnu, ycranoBieHHbIX OIIOIT u Mexaynapoanoit kouBennuer [1/IHB-78 ¢ nonpaBkamu. B
KayecTBE METOJIOB OIICHUBAHHS MPUMEHSIOTCS: HaOmomeHue 3a paboroit (Performancetests),
HaOMO/IeHue 3a JCWCTBUSAMHM B CMOJCIMPOBAHHBIX ycnoBusx (Simulationtests), mpuMeHeHHE
AKTUBHBIX METOJIOB 00yUYEHUS, IKCIIPECC-TECTUPOBAHUE, TIPOTPAMMHUPOBAHHBIC TECTHI.

CrpykrypubiMu  snemeHTaMu  ®GOC 10  AUCHUIUIMHE — SBISIOTCS: BXOJAHOM  KOHTPOJIb
(mpemHazHavaeTcs IS OMpeeieHuss YpoBHS BXOAHBIX 3HaHUWM), POC myis mpoBeNeHUsS TEKYIIETO
KOHTPOJIS, COCTOSIIINE U3 YCTHBIX, MUCbMEHHBIX 3a/IaHUM, TECTOB, U MKaly oueHuBanus; ®OC mis
MIPOBEACHUS TPOMEKYTOUHOM aTTECTAllMU, COCTOSIIIMM U3 YCTHBIX, MUCbMEHHBIX 3aJaHHUM, U APYIUX
KOHTPOJbHO-U3MEPUTEIbHBIE MaTE€pUaliOB, OMUCHIBAIONIMX [OKAa3aTelIM, KPUTEPUU U  IIKATY
OIICHUBAHUS; METOJUYECKHUE MATEPUAIIbl, OIPEIEISIONINE TPOLIEYPbl OLIEHUBAHUS.



HpI/IMeHﬂeMI)Ie METO/AbI OHCHKH IMOJYYCHHBIX 3HAHUH 1O pas3aeiamMm (TeMaM

) AMCIMILIHHBI

Tema

Tekymrast arTectaiys (KOJHYECTBO 3a1aHuii, paboT)

Samauus o
CaMOIMOATOTOBKHU
oOyJarormmxcst

DKcrnpecc onpoc
Ha JICKIIUAX 110
TEKyLIEH TeMe

(axcmpecc-
TECTUPOBAHHUE)

3amura
OTYETOB 110
1a00paTOPHBIM
pabotam

3amura
pacueTHo-
rpaduIecKoi
paboTsl

IIpomesxyTounas
aTTecTanys

Tema 1. OcHOBHEBIC TIOHSTHS K
oTpeneNeHus] TeXHUIECKOM
TepMoIuHaMuKu VneanbHblii
ras

JK3aMCH

Tewma 2. TlepBrIit 3aK0H
TEPMOJAMHAMUKHA OCHOBHLIC
MOJIOXKEHHSI BTOPOTO 3aKOHA
TEPMOIMHAMUKHU

OK3aMCH

Tewma 3. Uccnenosanue
TEPMOJANHAMHYCCKHIX
MIPOIICCCOB UCATHHOIO rasa

JK3aMCH

Tema 4. Peanbuble ra3sl u
mapsl

OK3aMCH

Tewma 5. Teuenne. Ucteuenne
ra3oB U MMapoB U3 COMEN U
HacaJioK

JK3aMCH

Tema 6. Kpyrossle nporiecchl,
uukiel. [ukn Kapro.
[Ipoueccel MOPLUIHEBBIX
KOMIIPECCOPOB

OK3aMCH

Tema 7. Llukisl ABUratenen
BHYTPCHHETO CTOPAHHUS

OK3aMCH

Tema 8. Luxmbt
MapOTYpOMHHBIX JIBUTAaTEICH

JK3aMCH

Tema 9. LIuKJIbI XOJIOUIBHBIX
YCTaHOBOK

OK3aMCH

Tema 10. OcHOBHBIE TTOHATHS
U OTIpeIeTICHIS
TerIonepeiayH,
TETUIONPOBOJHOCTD, 3aKOH
Dypee

3a4cT

Tema 11. TerronpoBoAHOCTH
TUTOCKUX ¥ IHIAHAPHICCKUX
creHok. HecranmonapHsie
MIPOLIECCHI TEIJIONPOBOAHOCTH

3a4€eT

Tema 12. ITonobue u
MOJIEJTMPOBAHUE MPOLIECCOB
KOHBEKTUBHOI'O TEIUIOOOMEHA

3a4€cT

Tewma 13. TenmmooTnava npu
CBOOOIHOM IBMKEHHUH
JKHIKOCTH

3a4€T

Tema 14. TennooTnaua npu
BBIHYK/ICHHOM JIBUKEHHUU
s)kuakocTd. Temnooraayua npu
(ha30BBIX ITPEBPAIICHHIX

3a4€T

Tema 15. TermmooOMeH
n3nydeHneM. OCHOBHEIC
3aKOHBI TEIIOBOTO W3YYECHUS

3a4€T

Tema 16. CrioxxHbIi
temiooomeH. Teruonepenayda
4yepes IIOCKHEe U
MAJIUHAPUICCKHUE CTCHKU

3a4€cT

Tema 17. TermooOMeHHBIE
anmmaparbl

3a4€eT




2.2 OueHovHbIe MAaTepHAJIbI VI IPOBEAeHHUs TeKYllel aTTecTalun
BxoaHoii KOHTPOJIb
BxonHoil KOHTpOJL MPOBOJIUTCA C IIEJIBIO OMNpENENICHUsT YPOBHS 3HAHUM 00ydYaromuxcs,

HEOOXOUMBIX JJIsl YCIIEITHOTO OCBOCHHUS MaTepuaia IUCIUIUINHEI.
Bxo1HOW KOHTPOJb MPOBOJINUTCS B BUJIE BHITIOJIHEHUS TECTOBBIX 3aaHUM:

Ne Bomnpoc BapuanTs! 0TBETOB
| Kakoe maBnenue m3mepsier MaHOMETp? 1. AGcomroTHOE JaBIICHHE;
2. Bapomerpuieckoe JaBIIeHHCE;
3. TlapunanbHOE JaBIICHUE;
4. PazHOoCTH MeXay  aOCONIOTHBIM W OapoOMETpHYECKUM
JIaBJICHUEM
2 Kakoe cooTHolieHre mapaMeTpoB coctosiuust | 1. pi/p=V/Vi;
ycraHaBnuBaeT 3akoH | eii-Jlroccaka? 2. pi/p=T/T>
3 Vz/V[ZTz/T//
3 Kakoe cooTHOIIEHHnE COOTBETCTBYET 3aKOHY k=c /c
Maiiepa? I. pv oy
¢ —c =R
2. p v ;
5 Ai=s(T,-T)
4 | Kakoe BBIpa)K€HHE COOTBETCTBYET MIEPBOMY 1. q= Ni+ As
N .
3aKOHY TePMOJIMHAMUKN . q= Ai+R
3 q=Au+L
5 B kakom mporiecce pabora coBepIiaercs 3a 1. HM3oxopuyeckom;
CYeT BHYTPEHHEH sHepruu padbouero Tena? 2. H3obapuyeckom;
3. AnumabarHOM;
4. M30TepMHUYECKOM
6 B xakom nporiecce Bes noaBoaumasi termora | 1. M3orepmuyeckom;
pacxoyeTcsi Ha COBepIIeHUE paOdoThI? 2. W3obapudeckom;
3. AnmnabaTHOM;
4. W3oxopuueckoM
7 Uto Takoe KPUTUUECKUN PEXXUM TCUCHUS 1. DTo Takoil pexuM, IPU KOTOPOM ILIOTHOCTH MApoBOil (hasbl
pabouero Tena? CTaHOBHUTCSI PaBHOI IUIOTHOCTH KUAKO#H (ha3br;

2. OT0 Tako peXHM, TPH KOTOPOM CKOPOCTb TCUCHHUS
CTAaHOBUTCS PaBHOW MECTHOW CKOPOCTH 3BYKa;
3. DTO TaKo# pexuM, IMpU KOTOPOM MacCOBBIH pacxoj pabouero

TCJIa HC 3aBUCUT OT CTCIICHU ITOHMXKXCHUS OJAaBJICHUS B COILIaxX

8 Kak Ha TepMOIMHAMHYECKUX IHArpaMMax l. 3aMKHYTBIMM KpPYTOBBIMH IIPOLIECCAMH, HAIPaBICHHBIMHU
n300paXkaroTCs MPSIMbIC ITUKITBI? IIPOTUB YaCOBOI CTPEIIKH;

2. 3aMKHYTBIMH KPYTOBBIMH MpOLIECCAMH, HANpPaBICHHBIMH II0
4acOBOM CTpeJIKe

9 Ilepeuncnure mpoueccsl, U3 KOTOPBIX
cocrout 1uki Kapao

. JIBa m300apuveckux U JiBa ainabaTHBIX;
. JIBa m300apuvecKux U JIBa U30TCPMUICCKHUX;
. JIBa M30TepMHUUECKUX U J1Ba aArabaTHBIX

10 | Yto sBIsI€TCS TEIUIOHOCUTENIEM IIPU
TETUIONPOBOIHOCTH?

. DIeKTPOMarHUTHBIE BOJIHEI;
. MuKpoYacTH4KH Tena;
. MakpooOBbEMBI TEINTIOHOCUTENS;

11 | Yro siBAsieTCs TEUIOHOCUTENIEM MIPU
JY4HCTOM TersioooMeHe?

. DIeKTpOMAarHUTHBIC BOJHBI;
. MukpoudacTuuky Tena;
.MakpooObEMbI TEIIOHOCUTEIIS

12 | Uro  sBmseTcs  TEIUIOHOCHTENIEM  TIPH
KOHBEKIINHN?

. DNEeKTPOMAarHUTHBIC BOJIHBI;
. MakpooOBbEeMBI TEINIOHOCUTENS;
. MukpouacTuyku Tena

1
2
3
1
2
3
4. ITma3zma
1
2
3
1
2
3

OueHnBaHMe BXOOHOMO TeCTnpoBaHM4d ocyLlecTBsideTCqa Mo HOMMWHAaIbHON
LKaJie - 3a I'IpaBVIJ'IbeIVI OTBeT K KaXAO0MY 3aaHWNIO BbICTaBJIde€TCA OANH 6ann,



3@ He nNpaBWibHbIN - HOJMb. OOLWasa oLeHKa Ka)XOoro TecTa OCyLleCcTBNAETCH B
OTHOLLUEHUN KOJIMYeCTBa MNpaBW/IbHbIX OTBETOB K o0b6uleMy 4uciy BOMPOCOB B
TecTe (Bblpa)kaeTcs B NpoLEHTax).
TecT cymTaeTCcsa NPONAEHHbIM (OLEeHKa «3a4TeHo») npu obuwen oueHke 75%.
Konm4yecTBO NOMbITOK NPOXOXKAEHUSA TeCTa - o4Ha. BpemMa npoxoxxgeHus
TecTta - 12 MUHYT.

3apaHua onA caMonoaroToBKkuM obyyatowmxca

KonTtponsHsIif Bopoc

Tema 1. OcHOBHBIC NOHATHS U ONIPe/AeJIeHHs] TeXHHYeCKoi TepMoanHaMuku. M aeanbHblii ra3

[Tepeuncnure mapameTpbl, KOTOPHIMU XapaKTEPU3YETCsI COCTOSTHUE pabOUero Tela Ml BEelIecTBa.
Uro moHUMAeTCs O] TePMOANHAMHYECKOH CHCTEMOI?

Uro mpescTaBiseT co00i paBHOBECHOE W HEPABHOBECHOE COCTOSHHS TEPMOIUHAMUYIECKOI CHCTEMBI?
Uto Takoe razopas cmech? CrocoObl 3aaHus Ta30BbIX CMECEH.

Uro Takoe "HepaBHOBECHSBI npornecc”?
Pacmmdpyiite monsTus "paBHOBECHBIH Mpouecce”, "HepaBHOBECHBIH mporecc”.
Jaiite onpeaeneHusi 00paTUMBIX U HEOOPATUMBIX POLIECCOB.
KakoBbl ycioBust 00paTHMOCTH POLIECCOB?
B gyem otimune monaTuii "uctuHHAA" 1 "cpenHan" TEIIIOEMKOCTH?
10. Kakue TenI0eMKOCTH BaM U3BECTHBI?
11. Kak BBIYMCIUTE TEINIOEMKOCTh CMECH HJI€aTbHBIX ra30B7
12. KakoB ¢hm3ngecknii CMBICT YIBHOH Ira30BOH IMOCTOSIHHOM?
13. B uem ¢usnueckuii cMbici ypaBHeHHs: Maiiepa?

WX kW

Tema 2. IlepBblii 3aK0H TepMoaMHAMU KA OCHOBHBIE I0J105KEHUS BTOPOI0 3aKOHA TePMOANHAMUKH

Uro Takoe BHyTpeHHss Heprus? [laiite onpenencHue.

JlatiTe (hopMyTHPOBKY TEIIOTHI M pabOTHI IIpoliecca.

Yro Takoe SHTAIBIHS U SHTPOMHSA?

B uem paznuna mexny GyHkuuen cocrosust U pyHkuuei npouecca? [Ipusenure npuMepsl 3TUX QYHKIHHN.

Korna remora, paboTa 1 n3MeHEHHE BHYTPEHHEH 3HEPTUU CUUTAIOTCS MTOJI0KUTEIBHBIMH, KOT/Ia - OTPUIIATEIbHBIMU ?
Kak BBIUMCINTS H3MEHEHHSI SHTPOIIMH HIeaIbHOro raza’?

Sk =

Tema 3. UcciienoBanue TEPMOAMHAMUYICCKHUX NMPOIECCOB UI€AJTBHOI0 ra3a

Uzobpasute HavP- usT-quarpamMmmMax M300apHBINA M N30XOPHBIN MPOLIECCH IS HACaTbHOTO ra3a.

H3o6pasute Ha vPu sT-muarpaMMax W303HTAIBIUHHBIA U SHTPOMUHHBIN MPOIIECCHI TSI UCaTbHOTO ra3a.
Kaxkue nporeccsl B TepMOAMHAMUKE HA3bIBAIOTCS OCHOBHBIMU?

Kak HazwiBaeTcs mpoiiecc, B KOTOPOM BCe TIOJBEACHHOE TEIUIO UJIET Ha YBEINUEHHE BHYTPEHHEH SHEPTHH?
YeMy paBeH moKaszareib aauadaThl B U30TEPMUICCKOM MPOIECCE UACATBHOTO ra3a?

Kak HazpiBaeTcs mporecc, B KOTOpoM paboTa COBEpIIaeTCs TONBKO 3a CUeT N3MEHEHUSI BHYTPEHHEH dHeprun?
Kak Ha3wiBaeTcs mporiecc, B KOTOPOM DHTAIBIHUS OCTAETCS] HEU3MEHHOM ?

Nk wb =

Tema 4. PeasibHbIe ra3bl ¥ aphl

M3o6pasuTte npouecc napoodpazoBanus Ha vVP- U sT-Tuarpammax.

Kaxkoit map HazpiBaercs BnaxsbM? Cyxum? [leperpersim?

Kakoit map HazpIBaeTcsl HACHIIEHHBIM? YeMy paBHA €TO CTEeIeHb CyXOCTh?

INokaxwuTe Ha is-AuarpaMme KpUTHUECKYIO TOUKY, - Y€M OHA XapaKTepHU3yeTcs?

[ToyeMy Ha TEMIO3IEKTPOCTAHIMSX C MOBBIIIEHNEM JIABJICHHS IIEPETPETOro Iapa BO3HUKAET 3KOHOMMS TOTIIINBA?
Kaknmu napameTpamMu MOKHO 0XapaKTEepHU30BaTh COCTOSIHHE BIAKHOTO, CyXOTr0 M MEPEerpeToro napa?

Uro Takoe ckpbITas TersioTa napoodpaszosanus? [lokaxute ee Ha s7- M is-aUarpaMmax Juist Kakoro-Jimoo oJHOTo
JIaBJICHUSI.

Nk L=

8. [JaiiTe onpeneieHne BIa)KHOTO BO3LyXa.

9. UYro Takoe abCOIOTHAs BIaXKHOCTh Bo3ayxa? B Kakux equHMIIaX OHA U3MepseTcsa?

10. Uro Takoe BIarocojaepkaHue Bo3ayxa? B kakux eanHUIIaX OHO N3MEpPSeTCs?

11. UTto Takoe OTHOCHTENNbHAS BJIAYKHOCTD BO3/1yXa?

12. Yrto Takoe To4ka pochl?

13. B kakux npenenax MOKET U3MEPSTHCS BIarocoaepx anue?

14. Kak n3MmeHsercs Biaarocoiepxanue Bo3yXa IIpH €ro OXJIaxXIeHUU?

15. Kak n3MmeHsieTcsa BrarocojiepxaHue Ipu Harpese Bo3ayxa?

16. [Toxaxxute Ha id-AuarpamMmMe, Kak OIpenenseTca napuaibHoe 1aBJICHNE BOISHBIX IapOB.
17. Kakue mmporecchl MOYXKHO ITOCTPOUTH Ha id-quarpaMme BIa)KHOTO Bo3jayxa?

Tema 5. Teuenne. UcTeueHune ra3oB M NapoB U3 COIeJl M HACAI0K

1. Hanumure YPaBHCHUEC SHEPTUU I'a30BOI'0 IMOTOKA 1 z[ai/iTe 0o0BsICHEHHE OTACJIBHBIM €I'0 YICHaM.




Kakue JOIMYHICHHUA JIC)KAT B OCHOBE BbIBO/Ia YPaBHCHHA IIEPBOI'0 3aKOHA TCPMOJUHAMUKU JIA rmoroka?
Uro Takoe paboTa IpOTaNKHBAHUS (TIEPEMEIICHHUS) U KaKOW OHa MOXET UMETh 3HaK?
INokaxuTe TEXHUIECKYIO PabOTy paclIMpeHus ra30B Ha VP-IuarpaMme.
Kakoii ¢pusndecknii cMBICT IMEET MOHATHE “KPUTHYECKasi CKOPOCTB'"?
UYro Takoe pacnonaraemas padbora? Kak  ee MOXXHO IpeICTaBUTh Ha Vp -Iuarpamme?
KakoBo HazHauenue cormia u quddysopa?
Kak usmeHsiercst BIOJIb CXOJSIIErocs MPOGHIIs COIUIa IFIOTHOCTh pabovero Tena U CKOPOCTh MOToKa?
Kak u3mensiercsi Baonp coma JlaBans MIOTHOCTH pabodvero Tella W CKOPOCTh MOTOKA JUIS JI03BYKOBOTO U
BEPX3BYKOBOT'O PEKUMOB UCTEUEHUS?
10. Kaknum TepMOArHAMUYECKHM IPOIIECCOM SIBIISIETCS MMPOIIECC POCCETHMPOBAHMS?

e i

Tema 6. Kpyrosnie npoueccsl, nukisl. Hukia Kapno. IIponecchl mopimHeBbIX KOMIPECCOPOB

OOBsicHUTE, B YEM OTIIMYHE IIMKJIa OT Ipoliecca.

Kakune TepMognHaMuUecKue MpoIecchl BAM U3BECTHBI?

W3 kakux TepMOIMHAMUYECKHX IIPOLIECCOB COCTOUT NpsiMoii nuki Kapro?

W3 xakux TepMOIMHAMHYECKHX IIPOIECCOB COCTOMT 0OpaTHBIN Ik KapHo?

Yem oneHmBaetcs 3¢ppekTHBHOCTE MpsSMOT0 B 00paTtHOTro 1KI0B KapHo?

Jlnist gero ciyart TEIUIOBBIE MAIIMHBI, pa0O0TAIOIKE 110 IPSIMOMY M 00paTHOMY LUKJIaM?

Uro Takoe tepmuueckuit KIT/?

Yto Takoe X0onoAuIbHBIN KodddumeHT?

YeMy paBHO NpHpaIIeHHe SHTPOITUH B IPSIMOM U 0OpaTHOM 1ukiax KapHo?

10. ITokaxkute Ha sT-guarpamme, uro Tepmudeckuii KI1J mpsmoro muxia KapHo He MoxkeT ObITh O6ounbie 1.

11. ITokaxure Ha sT-quarpamme, Ui MpsMoro nukia KapHo, 4to He Bce OABEICHHOE TEIUIO IPEBPAIIAETCS B HOIE3HYIO
pabory.

12. B yem cocTOHUT OOIIHOCTH pa3HBIX (POPMYIHPOBOK BTOPOTO 3aKOHA TEPMOTUHAMUAKH?

13. Kak u3MeHsIeTCs! SHTPOIHS H30JIMPOBAHHON CUCTEMBI ITPH IPOTEKaHUH B HEH 0OPATHMBIX ITPOIIECCOB?

14. Yto Takoe sHeprus?

15. Yem omnpenensiercst yMeHbIIIEHHE Pa00TOCIIOCOOHOCTH M30JIMPOBAHHON CUCTEMBI?

16. KakoB mpuHIIUI JeHCTBUS OAHOCTYNIEHYATOr0 KoMIpeccopa?

17. B xakux ciydasx He0OXOJUMO IPUMEHATH IBYXCTYIIEHUaThIe KOMIIPECCOPHI?

18. Kaxoit poriecc B KoMIpeccope HanboJsiee BBITOJIEH U B UM CIIOKHOCTH €r0 OCYIIeCTBICHUA?

19. M300pa3uTe UK ABYXCTYIEHYATOTO KOMIpeccopa Ha vP-nmuarpamMme. M3 Kakux IMporeccoB COCTOUT STOT ITHKIT?

20. Kak BimsieT ImoKa3artelib IIOJIMTPOIBI CXKATHsI HA KOHEYHYIO TEMIEPaTypy CKMMAaeMoro rasza?

WRX_NAN R WD =

Tema 7. Ilukbl ABUraTe/Ieii BHyTPEHHEr0 CrOPAHUS

N3zo6pasute muxi nopurHeBoro JIBC co cMemaHHBIM IPOLIECCOM MO/IBO/IA TETJIOTHI B Vp — HarpaMMe.

[IpuBeauTe OCHOBHBIE XapaKTEPUCTUKU LuKiIa TpuHKiepa.

N306pazute nuka nopuraeBoro JIBC ¢ n300apiueckuM MporieccoM MoBoga TEMIIOTH B Vp — AUarpamMmme.
[IpuBeauTe OCHOBHBIE XapaKTEPUCTUKHU LUKIa Juzernst.

N306pazure nuki nopuraeBoro JIBC ¢ n30X0pHYecKHUM MPOLECCOM MOABO/IA TEIUIOTHI B VP — THarpamMmMe.
[TpuBenuTe OCHOBHBIE XapaKTepUCTUKH LuKIa OTTO.

Kak Bnusier crenens cxxatus Ha Tepmuueckuid KT/ mukna Tpunknepa?

Kak Bnusier crenens nosbliieHus gapienus Ha tepmuueckuil KITJI uukna Tpunknepa?

. Kak Bnmser crenens npenBaputenbHOro pacmupenns Ha Tepmudeckuit KITJ] muxita Tpuakiepa?

10. Ot kakux xapakrepucTrk 3aBucuT Tepmuueckuii KI1/I nukma OtTo?

11. N306pa3ure mukn ['T/] ¢ n3obapuyueckumM mpoIieccoM MoIBo A TEIUIOTH B Vp — HarpaMMe.

12. N3o6pa3ute nuki ['T/] ¢ n30XopudecKkuM IMpoeccoM IMoIBOIa TEIIOTHL B Vp — IHarpaMMe.

13. TIpuBeanTe ocHOBHBIE XapakTepucTuky nukia I' T/l ¢ n3006apniecKkiM nporeccoM IoABO/IA TETIOTHI.

14. N306pa3ure cxemy I'T/] ¢ pereHeparmeii.

15. Uzobpazute nuki ['T ¢ n3obapuueckuM MpoIeccoM 1o1BoJIa TEIJIOTH U ITIOJHOM pereHepalnyeii B vp — auarpaMmme.
16. Nzo6pasute cxemy I'T/] ¢ mpoMexyTOUHBIM OXJIaXKIECHUEM BO3IyXa.

17. N306pa3ute muki I'T/] ¢ m306apuuecKuM MpoIeccoM MOABOAA TETUIOTHI X IPOMEXKYTOYHBIM OXJIAXKICHHEM BO3lyXa B
Vp — IHarpamme.

18. N3o06pa3ure cxemy I'T/] ¢ MpoMeKyTOIHBIM TTOIBOJIOM TETIIIOTHL.

19. N3o6pa3ute mmxit ['T/L ¢ n3o6apuyecKuM MMPOIecCOM ITOABOAA TEIUIOTHI M MIPOMEKYTOUYHBIM MTOIBOIOM TEIUIOTHI B VP
— uarpamme.

20. IIpuseaute BoipaxkeHue repmuueckoro KIIJI I'TAH.

WRXNAN B WD =

Tema 8. Iluxabl NapOTYPOMHHBIX ABUTaTeNeil

. IIpuBemure cxemy mpocreiimero maporypounHoro aeurarens (ITTH).

. N300pa3ure mukn Penkuna B vp- u sT-1uarpamme.

. [Ipuseaure Boipaxkenue repmuueckoro KITJI mukina Penkuna.

. Kak Bnusier noBpilieHre HaYaJIbHOTO AaBieHus napa Ha repmuueckuit KIT ITT?

. Kak Bnusier noBbllieHNe HaualbHOM TemrepaTypsl apa Ha Tepmuueckuit KITJT ITTA?

. Kak Biusier noBellieHre naBieHus napa B KonaeHcarope Ha tepmuueckuit KITJT ITTA?

. ITpuBegute cxemy napotypbunHoi yctanoBkU (IITY) ¢ mpoMeXyTOUHBIM ITEpEerpeBOM mapa.

~N NN AW~




8. U3zob6pazure uuki [ITY ¢ npoMexxyTOYHBIM HIEperpeBOM Iapa B vp- U sT-1uarpamme.
9. Ilpusenute Boipaxkenne tepmudeckoro KIIJI muxima IITY ¢ mpomMexyTOUHBIM TIEpETPEBOM I1apa.
10. O6wscHUTE paboTy pereneparuBHoro nukia [1TY.

Tema 9. IlUKJIBI X0T0ANIBHBIX YCTAHOBOK

1. M300pa3uTe UK BO3AYITHONW XOJIOAMILHON yCTaHOBKH. OMUIIUTE MPOIIECCHI, MPOUCXOISIINE B HEM.

2. M3o06pazuTe NUKI TapOKOMIIPECCOPHON XOMOAUIBHON yCTaHOBKU. OMUIIKTE MPOIECCHI, MPOUCXOISATUE B HEM.
3. [osicHnTe, KaK ONpEemeNHTb MapaMeTpPhl B XapaKTepHBIX TOUYKaX IMHKIA ITAPOKOMIIPECCOPHOW XOJIOAMIBHOM
YCTaHOBKH.

4. UeM xapakTepu3yeTcs LUK MapOKOMIIPECCOPHON XOJIOJMIBHONW YCTAaHOBKHU Ha neperpetoM mnape? Ha BnaxnHom
nape?

3. MoskeT 1 OBITh OCYIIECTBJIICH IMKJ MapOKOMIIPECCOPHOW XOJOAMIBHONW YCTaHOBKM Ha CyXOM HACBIIIEHHOM
nape?

Tema 10. OcHOBHBIE IOHATHS U onpeaejJecHusd Tenjaonepeaadm, TenjaonpoBoJIHOCTb, 3AaKOH (I)ypbe

1. Yto Ha3bIBaeTCs TEIIONPOBOIHOCTHIO?

2. KaxoB ¢usnyeckuil CMBICI YpaBHEHUS TEIUIONPOBOAHOCTH Dypbe?

3. Hammmmre ypaBHeHue TeruionpoBogHoctH Dypbe M 0OBSICHUTE (PUBMYECKHH CMBICI COCTABISIONIMX 3TOTO
YpaBHEHUS.

OT 4ero 3aBHCUT BeTMYMHA TEIUIONPOBOAHOCTH?

Kakwue matepuabl 0071a1ar0T O0JIBIION, CpeIHEH U MaIOi TEILIONPOBOAHOCTHIO?

Uro Takoe Ha49aNbHEIC YCIOBHSA?

Crioco0bI 3a/T1aHHs TPAaHWIHBIX YCIOBHUH.

No v

TeMa 11. TenaonpoBogHOCTH IJIOCKHX M NWINHAPHYeCKHX cTeHOK. Hecranuonapueie mnponeccsl
TeII0NPOBOAHOCTH

1. HamumuTe ypaBHEHHS TEIIONPOBOIHOCTH JUISL OXHOCIONHON 1 MHOTOCIIOMHOM CTEHOK.

2. UYro Takoe TepMHUYECKOE CONPOTUBIEHHUE MHOTOCIONHOMN cTeHKH? B kakux enuHUIax oHO U3MepsieTca?

3. Uem oTIHUAIOTCS YpaBHEHHS TEIIOBOTO IIOTOKA Yepe3 TBEPAbIC MPEAMETHI pa3nnIHoil GOopMEI (IIap, HIIHHAP, TPyOa,
MIPSIMOYTOJTBHHUK)?

4. Y10 TaKoe peryISIpHBIA PEKUM HarpeBaHUA (OXIJIAKICHHUS) T ?

5. Y10 Takoe TeMIl HarpeBaHus (OXJIXKICHHUS) T ?

Tema 12. Houoﬁne U MOACJTUPOBAHHUE ITPOLECCOB KOHBCKTHUBHOI'0 TemI000MeHa

1. C moMOIIBIO KaKMX UCXOMHBIX aHATUTHYECKHUX 3aBHCHMOCTEI HAXOAAT ONpeNeIIFoIune KpuTepuu?

2. Kakoit KpHTepI/IaHBHOI\/’I 3aBUCUMOCTBIO CJICAYCT BOCIIOJIb30BATHCA JIA ONMPEACIICHUA OIIPU BBIHYXIACHHOM JIBUXCHHUU
JKUIKOCTH B TPyOKax TEII00OMeHHHUKA?

3. Kakas kxpuTepranbHas 3aBUCHMOCTb IPUMEHHUMA JIJIS OTIPEICIICHUS ¢ TIPH CBOOOTHOM KOHBEKTHBHOM TEILIOOOMEHE?

4. Kak BimseT XapakTep JBIKEHHUS XHUIKOCTH (JJAMHHAPHBIN, TypOYJIEHTHBINH) Ha BHIOOP KPUTEPHAIBLHOTO YPaBHEHHUS, C
TIOMOIIBI0 KOTOPOTO MOACYUTHIBACTCS KOIPPUIIMSHT TEIUIO0TAaYH Q?

5. Ilo xakuM moOKazaTessiM ONPENEISIOT BO3MOXKHOCTh NMPUMEHEHHSI TOTO WJIM WHOTO KPUTEPHAIBHOIO ypaBHEHHS VIS
nojcyera KoaunueHTa TemmooTaaun o?

Tema 13. TensiooTaa4ya npu cBOOOIHOM JIBHKEHUH KUJTKOCTH

1 Kakoit kputepuii xapakTepu3yeT CBOOOJHYO KOHBEKIIHIO?

2 UYro Taxoe onpenensonias TeMIeparypa u xapakTepHbIi pasmep?

3. Kakas Temmepatypa sIBISICTCS ONPEACISIONICH P CBOOOTHONH KOHBEKIIUU?

4 Kak onpenennTs XapakTepHBIi pa3Mep Npu cBOOOIHOM KOHBEKIMN?

5 [ToyeMy OKOJIO CTEHKH IPU €€ 00TEKaHHUH JKHJIKOCThIO BO3HHKAET OOJIBIION TeMIIEPAaTyPHbINA IpaueHT?

Tema 14. Tennoornaua NPHA BbIHYKACHHOM ABHKCHUHU KUAKOCTH. Temmnooraaua npu (ba30m,1x NnpeBpPpaAICHUAX

Uro Takoe TMHAMHUYECKHH U TETIOBOH IMOTPaHWYHEIN cioit? OOBICHUTE NX (PU3UICCKUI CMBICIL.
Ha xakue moJiciion enuTest MOrpaHyHbIA CIION TP TYPOYJIEHTHOM PEXUME ABHIKEHHS KUAKOCTH?
Oco0eHHOCTH OMBIBaHUSI IIAXMATHOTO ¥ KOPUIOPHOTO IYYKOB TPYO.

OCoOeHHOCTH OMBIBHUS OIMHOYHON TPYOBI.

CdhopmMymupyiiTe OCHOBHOM 3aKOH TEIUIOOT/IaYH KOHBEKITHECH.

Uro Takoe KpU3HUC KUIEeHUs?

KakoBbI 0COOCHHOCTH TEIUIOOTAAYH IPU KUTICHUH JKUIKOCTH?

Ha3oBuTe BUJIbI PEXKUMOB KHIIEHHS )KUIKOCTH.

% No LA W

Tema 15. Tensio00MeH u3inyyeHueM. OCHOBHbIE 3aKOHbI TEIVIOBOI0 U3J1y4eHHUS

1. Kakue npeoOpa3oBaHus MPOUCXOIAT C JIyYHCTON SHEPTUeH IpH MONalaHuy Ha TBEPAOE TeNo?

2. Yro Takoe abCOIIOTHO cepoe Teyio?

3. KakuMu cBOICTBaMH JOJKHBI 00J1a/1aTh paldaliOHHbIE SKPaHbI?

4. Chopmymupyiite 3akor Kupxroga. Kakos ero pusnuecknii cMpIci?

5. Coopmymupyiite 3akoH Credana-bompiivana. Kakme BenWuwHBI BXOIAT B YpaBHEHHE Ui  ONpPEICICHUS
K03(HINEHTA TEIIIOOTAAYN H3ITydeHUEM ?

6. Copmymupyiite 3akon [Imanka. Hamummre ypaBHerue [1nanka u 00bsICHATE €r0 (U3UICSCKUH CMBICTT.

7. Chopmynupyiite 3akoH BruHa 1 00BSICHUTE €ro CBsI3b ¢ 3aKOHOM IlmaHka.




9. KakoBbI 0COOGHHOCTH M3TYYEHHUS Ta30B?
10. Kak onpeenuThb CTETIeHh YePHOTHI Ta30BOH Cpebl?
12. Kak onpenensroT JyYUCThIA TEI000MEH MEX Ty MapaJlJIeIbHBIMU INTIOCKUMH CTCHKAMH?

Tema 16. Cnoxnblii TemoooMeH. Tenionepegaya yepes mI0cKue ¥ NUJINHAPHYECKHE CTEHKH

1. HapwucyiiTe MmIOCKYI0 CTEHKY W MOKAKHUTE, KAKHE BHIBI TEINIOOOMEHA HAOIOMAIOTCS MPHU Tepe/ade Termia OT OTHOTO
TEIIOHOCHUTEIISI K IPYTOMY Yepes3 3Ty pa3/IelIUTeIbHYI0 CTCHKY.

2. HazoBute HamboJee pacpocTpaHEHHBIE IPUPOAHBIC TETUIOHOCHTEH.

3. Yem orimyarotcs pacyeTHbIe (HOPMYIBI TEILIONepeNady depe3 LIIMHAPUYECKYIO CTEHKY OT (opMyi A IUTOCKON
CTEHKH?

4. Kak ygacTByer B TeriooOMeHe opedpenne TpyOok?

5. Yro Takoe K03 punueHT opedpeHus?

6. Kakoit a3¢ ekt naet opedpenue?

7. B Kakux ciydasx Temjionepeaady B TpyOUaThIX TEINIOOOMEHHHKAaX MOXKHO pPacCMaTPHUBATh KaK TeIJIoNepeaady uepes
IUIOCKYIO CTEHKY?

Tema 17 TenjiooOMeHHbIE anapaThI

1. Kakwue BuabI TEII00OMeHa MOKHO HaOJIOIaTh B TEIUI0OOMEHHBIX anmnapatax? [Ipusenure npumep.

2. Kak cocraBisieTcs TEIUIOBOM OanaHc TeruiooOMeHHOro anmnapara? [Ipuseaure npumep.

3. B Kakux ciyyasix cpeHenorapupMUIecKuil TeMIepaTypHbIid epernaj 3aMeHsIeTCsl CpeJHeapuPpMETHIECKUM?
4. Yro Takoe peKyrepaTHBHbBIC TII000MeHHHKH? Ha3oBuTe 001aCTH UX TPUMEHCHUS.

5. Yo Ha3BIBaeTCsA ropeHueM?

6. Kak TeopeTndecky pacCUUTHIBACTCS KOJIMIECTBO BO3AyXa, HEOOXOAMMOE Il CropaHus | Kr TorumBa?

7. Uto Takoe ko3 duipeHT n30bITKa BO3yXa M KaK OH onpeensiercsi?

JKcHpecc-0oNnpoc Ha Ja00pPaTOPHBIX M NMPAKTHYECKHX 3aHATHAX MO TeKylleil Teme W NpPHU
3ammTe Ja00paTOPHBIX Pad0T M pacuyeTHO-TpapuIeCKUX 3aJaHUI

Y cTHbBIN OIIPOC MMPOBOJAUTCA B BUAC BBIITOJHCHUS TECTOBBIX 3aJIaHHI.

Pa3zpnen 1. Texuuueckasi TepMOAHHAMHMKA

Ne | Bompoc | BapuaHTe! 0OTBETOB
Tema 1. OcHOBHBbIE IOHSITHS U ONpe/iesIeHUs] TeXHMYecKoi TepMmoanHaMuku. UneanbHblii ras
1 Kakoe naBneHue m3mepsier MaHOMETP? 1. AOcomoTHOE JaBJICHHUE,

2. bapomeTpuueckoe JaBiIeHUE;
3. IMapuuanbHoe naBiIeHHUE;
4. PazHOCTh MeXIy aOCONIIOTHBIM M 0apOMETpHUYECKHM

JIaBJIeHHEM
2 | Kakoe coOTHOIIEHHE TIAapaMEeTPOB COCTOSIHUA | 4. pi/p,=V/Vi;
ycraHaBnuBaeT 3aKkoH | ei-Jlroccaka? 5. pip=T/T5;

6. V/Vi=T,T,

3 | O0bsacanTe Qusnyeckuii cmbeicn  yaensHoW | 1. [TocTosHHAs, XapakTepH3yromas INIOTHOCTD Ta3a;

Ta30BOM MOCTOSIHHOM 2. PaGota m Kr raza B MU30XOpHOM Tpoliecce npu T=const;

3. Pabora 1 kr raza B m300apHOM MpoIlecce MPU M3MCHCHHUH
TeMIeparypsl Ha 1 rpamyc

4 | B xkakmx emmHuIax wusMmepsercs yzaensHas | 1. JIx/(xr K);
00BbeMHas TEIIOEMKOCTh? 2. JIx/(m° K);
3. Br/(M’ K);
4. Mouns/(xr K)
5 | Yro Takoe napuuaibHblii 00beM razoBoil cmecu? | 1. OObeM, KOTOpBIA 3aHMMaeT KOMIIOHEHT Ta30BOH CMecH

MIPU TEMIIEpaType U AaBJICHUH CMECH;

2. OObeM, KOTOpPBIH 3aHUMAaeT KOMIIOHEHT ra30BOW CMech
TIPU €T0 MapUUaIbHOM AAaBICHHUH;

3. O0beM, KOTOPBI 3aHWMaeT KOMIIOHEHT Ta30BOH cMecH
1ipu 0apOMETPHUYECKOM JaBICHUH

6 | Kakoe cooTHoIIEHHE SBIAETCS CHPaBEIIUBBIM n
JUIsL  BBIYMCIIEHUS YCIOBHOM MOJIEKYJIIPHOU H.,,= Z H;g;
MAacchl Ta30BOM cMecH? 1. i=1 ;gi — MaccoBas J10JIsl KOMIIOHEHTA; [{; —

MOJIApHasA Macca KOMIIOHCHTA,

Hou™ 2 3T
i=1

Vi — oObeMHas JOJIAKOMITOHCHTA,




How= 2 Ti9i
3. i=1
Tewma 2. IlepBblii 3aK0H TepMOAUHAMHKH. OCHOBHBIE 10J105KeHHS BTOPOIr0 3aKOHA TePMOAMHAMHKH
7 | Kakoe cooTHOIIeHHE SBISETCSA CIPaBELIUBBIM Y,
JUTS BEIYUCIICHHUS PaOOTHI M3MEHEHUS 00beMa? L= f pdV
1. PV
PV,
L= f Vdp
2. AS
A%
L= | sdT
3. PV
8 | Kakoe COOTHOLIEHHME SIBISETCA CHNPABEIIUBBIM Au=s(T,—T,)
JUIL  BBIYMCJIICHUS W3MEHEHHs  BHYTpPEHHEH L.
SHEPTUU UIeaTbHOTO ra3a? 5 Au= C, ( T2 - Tl )
3. Auch(Tz—Tl)
9 | Kakoe cooTHOIIEHHE SBISETCS CHpPaBEIJIUBBIM PV
JUIS1 BBIYMCIICHUS pacnoiaraeMoii paboTsl? L,= f pdV
1. PV,
PV,
L,=- | Vdp
2. Yy
[AS
L= f d(pv)
3. Vs
10 | Kakoe COOTHOIIEHME SBIAETCS CHPABEIIUBBIM . Ai=s (T,-T,)
JUISL BBIYUCIICHUS] N3MEHEHHS SHTAIIBITNN ! : )
2. AI_CV(T2_T1)
. Ai=c,(T,~T,)
11 | Kakoe cooTHOLICHHE SBISETCS CHpPaBEIIUBBIM pY,
JUIsl BBIYUCIIEHUS pabOTHI epeMenieHns? L,,= f pdV
1. PV
PV,
L= | Vip
2. nYi
PV,
3. PV
12 | Kakoe cOOTHOLIEHHE COOTBETCTBYET 3aKOHY k=c / C
Maiiepa? 1. p v
c—c=R
2. p v
5. Ai=s(T,~T,)
13 | Kakoe BBIpaXK€HHE COOTBETCTBYET CpeIHel erg?e,—cry) t,)
TEIIOEMKOCTH 10 IpoLeccy? 1 o™ (t,—¢,)
. _(cIf)szfchl pl)
P t,—t
2. ( 2 1)
. _(CIgztz— I} t1)
3. 7 (5,75
14 | Kakoe BbIpaxkeHue C({))OTBGTCTByeT nepsoMy | | = Ai+As
3aKOHY T€PMOAUHAMUKU? )
2. 4= Ai+R
3. q—= Au+L

Tema 3. UcciienoBanne TCPMOAMHAMUYICCKHUX NMMPOLECCOB MACATBHOI0 ra3a




15 | Kakoe BBIp@KEHHE COOTBETCTBYET H3MEHEHMIO T2 dq
SHTPONHHU B TEPMOANHAMUYECKOM IIporiecce? As= ‘[ T
1. T1
T2
As:f pdv
2. T
T2
Aszf vdp
3. r1 9

16 | Beibepute MIpaBUJIBHOE onpezaenenue | 1. Ilpouecc npu NOCTOSIHHOM YHTPOIUY;
TIOJINTPOITHOTO Mpoliecca 2. Tlpormecc pu MOCTOSHHON YHTANBITHH,

3. Tlporecc npyu NOCTOSHHOMN TEIJIOEMKOCTH

17 | Ilpu xakoMm 3HaueHMM MoKas3arens momutponsl | 1. n=0;
ypaBHEHUE pV'= const COOTBETCTBYET | 2. n =+ oo;
1300apHOMY ITPOLIECCY MICAIBHOro ra3a? 3. n=k

18 | B xakom mporiecce maeaabHOTro rasza sHTporus | 1. M3oTepmmdaeckom;
0CTaeTcsl MOCTOSTHHON? 2. HN3obapuyeckom;

3. ApgumabaTHOM;
4. HM3oxopuyeckom

19 | B kakom mporecce paboTa coBepmaercs 3a cuer | 5. M3oxopuueckom;
BHYTPEHHEH 3Hepruu pabodero Tena? 6. UzobapuueckoM;

7. AnnabaTHOM;
8. HM3orepmuueckoM
20 B kakom mpouecce Bcs moaBoaumas temiora | 5. HM3orepmuueckoMm;
pacxoJyercsi Ha COBEpIICHHE PabOTHI? 6. Wzobapmueckom;
7. AnnabaTHOM;
8. H3oxopuueckoM
21 B kakom mporecce moaBoaumas u oTBomuMasi | 1. M3orepmuueckom;
TerJI0Ta orpeessieTcst KaK pazHocts | 2. M3o0apuueckom;
SHTAJIBINNA? 3. ApnumabaTHOM;
4. HM3oxopH4ecKkoM
22 | Bkakom TEPMOJUHAMUYECKOM nponecce | 1. HM3orepmuueckom;
BHYTPEHHsII OSHeprust pabouero Tema He | 2. M3o0apuueckom;
u3MeHsercs? 3. AnnabaTHOM;
4. W3oxopuueckoM
23 | B kakoM TepMmoaumHamMmueckoM  Tporiecce | 1. M3orepmudeckom;
MOKa3aTenb MOJUTPONBI paBeH OeckoHeuHocTH | 2. M300apmyeckowm;
(n=+o0) 3. AnuabatHoM;
4. V3oxopudyeckoM

Tema 4. PeanbHble pabouune Teja

24 | Beibepute MIPAaBUJIbHYIO bopmyny  mna | L.r=u’-u'+ph"-v);
OTPEICIICHHUS TEIUIOTHI MAPO0OPa30OBaAHHUS 2.r=i"-i%

3.r=i-i"

25 | Beibepute  mpaBWibHYIO — QopMyiry Ui ! v,= V +rx
BBIYUCJICHUA YACIBHOTO o0beMa BIaXKHOI'O apa : , . ,

5 V=V +(v -V )x
5 V,=vx+y (1-x)

26 | Boibeputre  mpaBwibHylo — dopmyny Ui 1 i= i+rx

BBIYUCJICHUSA SHTAJIBIIMU BJIAXXHOT'O Iapa : s
5, L=ix+r(l-x)
5 L=itr(l-x)

27 | Belbeputre  IpaBUIBHYIO Q)opM}iny JUIsL 1 u,—u,=i,—i,;+p,v,—p,v,
BBIYUCJIICHUA HU3MCHCHHA BHYTPECHHEU OJOHCPIHUU : . .
BOJASHOTO ~ mapa B TEPMOMMHaMuueckoM | » Uy =U =L, —L;=p,;V;+p,V,
npouecce 1-2 L

pon 3 LU =L=L

28 | Belbepure  mpaBwibHylo — dopmyny Ui ! q=i 5, 1'1
BBIUMCICHUS  TEIUIOTHI B M30TEPMHYECKOM ‘ o
TepMOMHAMHIUECKOM Tpoliecce BoasHoro napa | 5 4=~ L+ T, (52_ 51)
1-2




q:Tl(Sz_Sl)

3.
29 | B kxakom TepMomuHaMmudeckoM mporecce | 1. M3otepmuueckom;
BOASHOTO Tapa pacroiaraemas paborta paBHa | 2. M3o0apmueckom;
Pa3HOCTH SHTANBIIMKA HAYAIBHOTO W KOHEYHOro | 3. AmmabaTHOM;
COCTOSIHUI? 4. M30x0puyecKkom
30 | B kxakom TepMoauHamuyeckoMm —mpouecce | 1. M3orepmuueckom;
BOJSHOTO TMapa Temiota mpouecca pasHa | 2. M3obapuueckom;
Pa3HOCTH SHTAJBIIMM KOHEYHOrOo W HavyaibHOro | 3. AnuabaTHOM;
COCTOSIHUIT? 4. U3oxopudeckoM
31 | Kakoe u3 [IEPEYNCIICHHBIX ycmoBuii | 1. i=const
COOTBETCTBYET HArpeBy BIIAXKHOIO BO3AyXa B | 2. ¢= const
Kamopudepe: 3. d=const
4. tm = const
Tema 5. Teuenne. UcTeueHue razoB M NapoB U3 COIeJ M HACAAOK
32 | Beibepure — mpaBwibHYR — GOpPMYydy IS a  dp , dw _
ypaBHEHUsSI HEPA3PHIBHOCTH I[OTOKA pabo4ero T+?+7_0
Tena B nudepeHnuanbaoi popme L.
2. fdf +pdp+wdw=0
i+d_p+ﬂ :0
5. pw fwofp
33 | Beibepure  mpaBuibHYIO — GOpMYydIy  UIs o W2
BBIUMCIICHHS ~ JHTAIBIMH  3aTOPMOYKEHHOTO I*61+—
MOTOKa pabouero Tena L. 2
L W2
i*x{i+p—
2. 2
2
. w
I*6Uu+—
3. 2
34 | Beibepure  mpaBuibHYIO  GOpPMYIy  UIs k-1
BBIYHCIICHHSI TEOPETHUCCKOM CKOPOCTH 12k Pl
UCTeYCHUsT pabodyero Teja M3 COIUIA B = Epﬂﬁ 1-|— +W1
annabaTHOM TpoIiecce 1 p 1
k-1
2k AW
W)= mp1T1 L= = * [#w)
Py
2.
k-1
W,= kZTklRTl 1| BT 2
12
3.
35 | Uro Takoe KpUTHYECKHH pEeXKUM TedeHHUs | 1. DTo Takol pexuM, IpH KOTOPOM IUIOTHOCTB MapoBOH (a3sl
pabodero tena? CTaHOBHTCS PABHOU TJIOTHOCTH KHUIKOH (a3bl;
2. OTO TakoW peXHM, IpPU KOTOPOM CKOPOCTh TEUEHUS
CTaHOBHUTCS PaBHOW MECTHOM CKOPOCTH 3BYKa;
3. D10 Tako pexuM, HpU KOTOPOM MACCOBBIM pacxon
pabodero Tena He 3aBUCUT OT CTEIICHH ITOHW)KEHHS IaBICHUS B
COILTax
36 | Beibepute MPaBUIIbHYIO dopmyny  ms ) _k
BBIYHMCIICHUS] KPUTUIECKONW CTETICHN MOHIKCHUS ﬁKp: — |k-1
JaBIICHUS B COILIAX 1. k+1
8 = L
K|
5 Y k+1
k
B =RT R P}
K]
3. P k+1
37 | Ilpu xakoM pexxuMe TedeHHsI MaccoBblil pacxon | 1. Jlokpuruyeckom;
pabodero Tema He 3aBUCHT OT cTerneHu | 2. Kpurmueckow;
TTOHWKCHUS TaBICHUS [S=p./p;? 3. CBepXKpUTHYECKOM




38 | Kakass momkHa ObITh (popma KaHaya coruia it | 1. Cxopmsimascs;
pasroHa TMOTOKAa OT KPUTHYECKOW CKOpOCTH A0 | 2. CxXopmsmie-pacxomsIascs;
CBEPXKPUTHIECKON? 3. Pacxopmsamasics
39 | Kakas pmomxkna ObITh Qopma kanHama s | 1. Cxopjsimasics;
TOPMOXCHHSI TIOTOKa OT CBEPXKPHTHYECKOH | 2. Cxopsime-pacxo/aimasics;
CKOPOCTH JI0 KPUTUYECKOU? 3. Pacxoasmascs;
4. Pacxopsuie-cxosiascs
40 | [ns Kakux DSHEpreTHYeckux mnpeoOpazoBanmid | 1. Jlmg mpeoOpa3oBaHus dYacTH BHYTPEHHEH HHEPTUU
HCTIONB3YIOTCS coria? pabodero Tena BO BHEIIHIOI KHHETHYECKYIO DHEPTHIO;
2. Jlns mpeoOpa3oBaHWs YacTH BHEIIHEH ITOTEHIIMAIBHON
SHEpruu pPadoYero Telna BO BHEIIHIOK KHHETHYECKYIO
SHEPTHUIO;
3. Jns mpeoOpa3oBaHUS  MCXaHHYCCKOW  JHEPTHH  BO
BHEIIIHIOI KHHETHYESCKYIO DHEPTHUIO paboyero Tajia
41 | [Ipu  xakux  ycmoBusax  wuaer  npouecc | 1. C moHW)KEHHEM JIaBJICHUSI K CKOPOCTH paboyero Tena;
JPOCCEITMPOBAHNS TA30B U MApOB? 2. Tlpy TOCTOSHHOM SHTAJBIIMK C TOHWKECHUEM aBIICHUS
pabouero Tena;
3. C moHMXCHHEM SHTAIBINH U IaBJICHUS padovero Tena
42 | Yto Takoe k03¢ HUIIEHT CKOPOCTH corria? 1. DTo oTHOLIEHWE NABJIEHUS HA BXOJIE€ B COIUIO K JABICHHIO

Ha BBIXOJIE;

2. DTO OTHOIIEHUEC CKOPOCTH IMOTOKAa Ha BXOJE B COIUIO K
CKOPOCTH Ha BBIXO/IC;

3. DTO OTHOIIEHHUE NEHCTBUTEILHON CKOPOCTH MCTEYCHUS W3
COILIA K TCOPETHYECKOM CKOPOCTH

Tema 6. Kpyrosbie npoueccsl, nuk/ibl. ukia Kapno.

IIpoueccyl NOPUIHEBBIX KOMIIPECCOPOB

43 | Kak Ha TepMOIMHAMHUYECKUX JuarpamMmax | 1. 3aMKHYTBIMH KpPYTrOBBIMH IPOIECCAMH, HAIPABICHHBIMU
HM300paKAIOTCS MPSIMBIC [IUKITBI? MPOTHB YaCOBOU CTPEIIKH;
2. 3aMKHYTBIMH KPYTOBBIMH IIPOLIECCAMH, HAIPABICHHBIMU
110 YaCOBOW CTpENKE
44 Kaknm IIOKa3aTeIeEM onenmBaercs | 1. TepmmdeckuM K03(h(HUITMESHTOM MOJIE3HOTO ICHCTBHS,
3¢ (eKTUBHOCTH 00paTHOTO ITUKIA? 2. Paboroif, 3aTpadeHHON Ha pean3alnio UKIa;
3. IloaBeaeHHOU TEILIOTOI;
4. XoJaoauabHBIM KO3 GUIHEHTOM
45 | BeiOepute npaBuibHY0 (HOPMYIy TEPMHYECKOTO Y
KITJ] uuxna n= ;
1 g
_1_ 4
=1-=
2 4
__4
Th— _
3 4,—q,
rie ¢;, ¢: - TOABENCHHas W OTBEACHHAs TEIUIOTa
COOTBETCTBECHHO
46 | [lepeuncnure TPOILECCH, W3 KOTOPBIX coctouT | 1. J[Ba M300apuvecKkux W JABa ainabaTHBIX;
uukn Kapao 2. JIBa n300apHUYCCKHX U [BA H30TCPMHUYUCCKHUX;
3. JIBa U30TepMUYCCKHX M JBa 3 Ha0aTHBIX
47 | BoiGepute  mpaBWibHYIO — QopMylry I 1
BBIYHCIICHUS  XOJOMWJIBHOTO  Ko3(dummenra €= T
2
obparHoro mnukia Kapao e
1. T
_T2_T1
2 I
_Tz_T1
£E=
3. T,
48 | Kakas nuHus Ha guarpamMmme cooTBeTrcTByer | 1. 1-2
BCACbIBAaHUIO ra3a B TMOpPIIHEBOM Kommpeccop? | 2. 2-3
3. 3-0
4. 0-1
5. d-1




a
3 2
0 1
C d i.-—
49 | Yro Takoe CTeNeHb NOBHINICHHA naBieHUs B | |. Pa3Huiia mMexmy naBieHHEM Ha BBIXOJE W JAaBJICHHEM Ha
Kommpeccope? BXO/JIE;
2. OrTHoUECHNE AaBICHUS Ha BXOJE K TABICHUIO Ha BBIXOJIC;
3. OrHomICHNE TaBJICHUS HA BBIXOJE K TABICHUIO Ha BXO/IC;
4. OTHOIIEHHE DPAa3HUIBI MEXIy JIaBICHHEM Ha BBIXOJE U
JIaBJICHHEM Ha BXO/I€ K JIaBJICHUIO Ha BBIXOJIC
50 Kakoit mporecc moBbImIeHUST JaBieHuss B | 1. AauaGaTHBIH;
KOMITpeccope OyaeT CaMbiM SKOHOMHYHBIM? 2. TlomuTpoOmHBIN;
3. MWzorepmuueckuit
51 | Yemy Oymer paBHAa CTEIE€Hb IOBBIIICHAS 1 B=pB,+p,
JIaBJICHUS B JIByXCTYIIEHYaTOM KOMIIPECCOPE, —5/
€CII B IIEPBOW CTYNEHHM CTENCHb IOBBINICHUS | 2. B=p 1 B 2
JaBJICHUs 3;, BO BTOpO# — 3,7 3 B= Bl ﬁ2
52 | C xaxkof Hedbi0 BBIIONHAIOT NpoMexyTodHoe | 1. [l yBeNn4eHus mponu3BOAUTEIBHOCTH;
OXJIAXJIEHHE Ta3a B  MHOTOCTYNEHYATHIX | 2. J[Js MOBBHIIIEHWS SKOHOMHYHOCTH;
KoMIipeccopax? 3. JIns OBBIICHUS HAICKHOCTH
Tema 7. [lukisbl ABUraTe/eii BHyTPEHHEr0 CrOPAHUS
53 | Kakum TEPMOIUHAMUYECKUM npoueccom | 1. M3obapuuecknm;
SBIIIETCA TIpPOLleCC OTBOJA TEMJIOTHl B IMKiax | 2. M3oxopuueckuwm;
nopirHeBbix JIBC? 3. HzorepMuyecKuMm;
4. AnnabaTtHBIM
54 | Kakum TEPMOTMHAMUIECKIM mporieccom | 1. M3obapuueckum;
SIBIICTCSL TIPOIlECC CKaTusl pabodero Tema B | 2. V3oxopwueckum;
nuKiIax nmopmHeBbx JBC? 3. H3orepMuyecKuMm;
4. AnuabatHbIM
55 | Kakum TEPMOJIUHAMUYECKUM npoueccom | 1. M3obapuuecknm;
ABIISIETCA TpoOIlecC IMOJBOJA TEIJIOTH B nukie | 2. M3oxopmueckuwm;
OT1t10? 3. HM3orepMuYecKuMm;
4. AmpnabGaTHBIM
56 | Kaknm TePMOANHAMHYECKIM mporieccom | 1. M3obapuueckmm;
SIBIISIETCSI TIPOILIECC IOJIBOJA TEIUIOTH B mukie | 2. M3oxopuueckum;
Hwnzenst? 3. H3zorepMuyeckum;
4. AnuabatHbIM
57 | Kaxoi ki u3o0paxeH Ha quarpaMme? 1. ukn ra3orypOMHHOTO  JBHraresnss C  M300apHBIM
P I q'l MIPOIIECCOM ITOIBOJIA TETUIOTHI;
¢ 4 2. Ilmkn ra30TypOMHHOTO  ABHTaTeNsl C  HM30XOPHBIM
4 MPOIIECCOM ITOIBOJIA TETUIOTHI;
2 3. Hukn mnopmaeBoro JIBC ¢ wm300apHEIM MporieccoM
10/IBO/IA TETUIOTHI;
E 4. Hukn mnopmneBoro JBC co cMmemaHHBIM HOpoIeccoM
q. H0/BOJIA TEIIOTHI
12
v
58 | Yro Takoe cTeneHb cxkaTus B ukie J(uzemns?

Pk
T2 3

iy




59 | YUro Takoe  CTemeHb  MPEABAPUTENHHOTO P,
pacmupeHus B nukie duzens? 1 P= P,
Pa a2 3 p_V /
2. Vs
’ o= /
3. Vs
1 - \4 /
¥ p=
4, Vs
60 | Yemy paBHa CTerleHb MOBBLIICHUS JaBIECHUS B A= ;7
ukie Juzens? -
I A 1. D,
P
23 N ;7
2. P4
S 3 A=1
p
1 . A= /
W 4. 51
61 | Ykaxure  mpaBwibHyoo — Qopmyity i L 4i=C, (T 3= Tz)
OTIpeIeNICHUS TTOIBEICHHOM TETUIOTHI IIUKIIA:
Pa ) CI1:CV(T3_T2)
3 —
3 0,=C,|T,~T]
2 1 4. 4= p(TZ_Tl)
1 >
v
62 | Kak wm3mensiercs tepmudecknit KIIJ mwmkma | 1. Iosbrmaercs;
TpuHKIIEpa ¢ TOBBIIICHUEM CTEIICHH CKATHUS? 2. Tlonmxaercs;
3. He usmensiercst
63 | Kak wusmensierca tepmuueckuii KIIJI nwukna | 1. I[oBwimaercs;
Tpunkiepa c MIOBBIIIEHUEM crenienu | 2. Ilonmxaercs;
MIPEABAPUTEIHLHOTO PACIIMPEHUS? 3. He n3mensercs
64 | Kak wm3mensiercs tepmuueckuit KIIJ mwmkma | 1. Ilosermaercs;
Tpunknepa c YBEIMUEHUEM crenenn | 2. IloHmxkaercs;
TTOBBITIICHUS JTABJICHUS PaCIIUPEHUs? 3. He uzmensercs
65 | Kakoii anemenTt Ha cxeme I'TY coorserctByer | 1. Kommpeccop;
no3uiuu 27 2. TasoBas TypOuHa,
7 3. Kamepa cropanus;
té' 4. Pereneparop
5 I
. 3
sy g
! 2
66 | Kakue ¢pynkuuu Boinonssier komnpeccop I'TY? 1. TloBeimeHue naBneHHWs pabodero Tena M IojAadya €ro B
Kamepy CropaHwsi;
2. TlomBox TemynoTH K pabouemMy Temy;
3. IlpeoOpa3oBaHne BHYTpEHHEW 3HEprum pabodero Tema B
MEXaHUIECKYIO
67 | Vkakure  mpaBUIbHYIO  QopMyiny Ui q,=c (T3 - Tz)
orpejieNieHus] OTBEJIEHHOM TeIUIOThI Iukia ['TY L. b
" _ B
s 3 5 q,=c,(T;—T,|
U _
N 9 3. Q2—Cp(T4_T1)
2 4 q,=¢,|T,—T,|
7
£




68

Kakoii cnoco0 MNOBBIMIEHUS SKOHOMUYHOCTHU

I'TY npuBeneH Ha cxeme?

—_—

ITpoMeKyTOUHOE OXJTKACHUE paboyero Tena;

. IIpoMeXyTOUHBIH TOABOJ TETJIOTHI;

Perenepanus TemioTst

69 1. Tlaposas TypOuHa;
2. Konpencarop;
3. Tlapomoii kotedn;
4. TluraTensHBIN HacocC
Kaxoii snement Ha cxeme IITY cooTBercTBYyeET
no3unuy 1?
70 | Ykaxute mnpouecc KoHAaeHcauuu napa Ha | 1. Ilpouecc 4-1;
quarpamme nukia [ITY 2. Tlpouecc 2-3;
a \ 1 3. Tpouecc 1-2;
Ta 4 i 4. TIpomecc 3'-1
.
|
3
2
3 | .
Ve s
71 | Ykaxute nporecc pacuupenus napa B Typoune | 1. Ilporecc 4-1;
Ha auarpamme nukna [TTY 2. TIpomecc 5-1;
3. Tlpomecc 1-2;
4. Tlpomecc 3'-1
72 | Kakum TEPMOJIMHAMUYECKUM mporeccom | 1. M3obapudeckum;
SIBILSIETCS IPOLIECC pacIIMpeHus napa B Typoune | 2. M3oxopuueckuwm;
nTy? 3. H3otepmuueckum;
4. AnnabaTHBIM
73 | Ykaxute mporiecc moBbllieHus AaBiaeHust Boasl | 1. Ilpomecc 4-5;
P P 2. Tlpomecc 5-1;
or 2 o ! { 3. TIpomecc 1-2;
q1l N\ 4. Tponece3-3’
T
\l 4
|
3
2
3 | >
B s
74 | Ykaxute IIPaBUJIbHYIO thopmymy JUIS | q 1:Cp(T2_T 1)
OIIpeeIeHNs] TIOABEACHHON TEIUIOTHl B IMKIIE : o
Ty 2 i=LhTh
3. ql_cp(Tl_T3')
4 @=Ll
75 | Ykaxute [IPaBUJIbHYIO hopmymy JUIS I 0=C (Tz_T 1)
OIIpeesIeH sl pacriojlaraeMoil paboThl ITapoBOi L. P
TypOuHs! B ke [ITY ) l 0= il - i2




l=c,|T,~T,

3.
76 7} 1. TIpomecc 4-0;
2. TIpormecc 0-1 ;
3. Ilpouecc 1-0 ;
4. Tlpouecc 0-1
g
kO
I |
3 8 as
VkaxuTe mporiecc MPOMEXYTOUHOTO TeperpeBa
napa B nukie [ITY
Tema 9. IlUKJIBI X0T0AUIbHBIX YCTAHOBOK
77 Kaxkoit mporecc nmkia Bo3aymHo# xomoamwisHo# | 1. Ilpomecc 1-2;
YCTaHOBKM  COOTBETCTBYeT pacmupenuto B | 2. Ilpouecc 2-3;
JleTaHaepe: 3. Ilponecc 3-4;
Ta 5 4. TIpouecc 4-1
qu
3 : : 1
4 T &
8
78 | Beibepure  mpaBuwibHyl0  Qopmyiny A L %=c, T,-T 4)
BBIYMCIICHUS TIOJBEIEHHOW TEIIOTHl B IHKIIE
BO3JIyIIHOM XOJIOAWIBLHONW MaIIMHbI p E
T4 - 2| k
2 p— —_— —_—
ta q, = RT |1
p
3 1 2.
A ‘]‘qz 3 Q2:Cp(T1_T4)
>
79 | Beibepure — mpaBmibHy0O — dopMyny  Aus q,
BBEIYMCIICHUS  XOJIOMMJIBHOTO KO3 UIHEHTA € _l_
[UKJIa BO3AYIITHOW XOJIOAUIBHON MAaIIHHBL 1 1=2
Ta
Tfh 2 €= i
[
2. 1-2
3 I% 1 _ q»
=
4 T a2 3 I~ 137 4
S-; e= ql
4 l 1-2" l 3-4

80 [ukn Kakoro TEIUIOBOTO JBHUTATENS H300paXKeH
Ha muarpamme?

L

5

1. Ilukn mapoBod XOJOAWIBHOM YCTAaHOBKM Ha MEPErPETOM
nape;

2. Tlukn nDapoBoM XOJOAWUNBHOM YCTAaHOBKM Ha CyXOM
HACBIIIEHHOM Tape;
3. Iuxn mnapoBoi
HACBIIIEHHOM Tape;
4. Ilukn nBUraTens BHYTPECHHETO CTOPAHUS

TYpOMHHOW YCTaHOBKM Ha CYXOM

81 | YkaxuTe mpolece ApOCCeTUPOBAHUS B [IHKJIC:

1. ITpouecc 1-2;
2. IIpomecc 2-3;




3. IIpouecc 3-4;
4. Ipomecc 4-1
=1
]
82 | Ykaxure mnpouecc koHaeHcauuu xonoaunsbHoro | 1. ITpouecc 1-2;
areHra B ITUKJIe 2. IIpomecc 2-3;
3. IIpouecc 3-4;
4. Ipomecc 4-1
=1
]
83 VYkaxxuTe npolecc UCrapeHus B LUKJIIe 1. IIpouecc 1-2;
2. Ilpouecc 2-3;
2 3. IIpouecc 3-4;
4. IIponecc 4-1
1 =1
8
Pazgea 2. Tensionepenaua
Ne | Bompoc | Bapuantsl 0TBETOB
Tema 10. OcHOBHbIC IOHATHSA U ONpe/ie/ieHUs Temionepeaayu. TenjionpoBoaHOCTD, 3aK0H Dypbe
1 Uro SBIIAETCS TEIJIOHOCUTEIIEM npu | 1. DIeKTpoMarHuTHBIE BOJHEI,
TETUIONPOBOIHOCTH? 2. MUKpOYaCTHYKH TENa;
3. MakpooObeMBI TEIIIOHOCUTEIIS;
4. INna3ma.
2 | Kakoe u3 ImpUBEICHHBIX ypaBHEHUI ONUCBHIBAET qg=a (t —t )
o JHC cm
OCHOBHOM 3aKOH TEIUIONIPOBOJHOCTH - 3aKOH L.
Dypee: 2. q=—Agradt
_ 4
5 q=0,T
3 ot ) 1. Omneparop Jlamnaca;
a— aV-t 2. MuddepernnanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH;
HronpecTaBIseTBEIPAKCHHIE 3. I'panuuHOe€ yclOBHE NEPBOTO poaa
4 | Kakoe U3 NPUBE/ICHHEIX YPABHCHUH OMMCHIBACT | | q=q (tmc_ tcm)
OCHOBHOM 3aKOH TEIJI00Tauu — 3akoH HproToHa-
Puxmana: 2. q=—Agradt
_ 4
3. q=0,T
5 | Uro sBiseTCS TENMJIOHOCHTENIEM IPH JIy4UCTOM | l. DIeKTpOMarHWTHBIE BOJIHBI;
TerooomMene? 2. MUKpOYaCTUYKH Tea;
3. MakpooObeMbl TEMJIOHOCHTES
6 | Uro XapaKkTepu3yer ko> Pumuent | 1. TeronnepuonHeie KauecTsa Tena;
TEIIOPOBOIHOCTH? 2. CrtocoOHOCTE TeTa MPOBOIUTH TEILIOTY;
3. IHTEeHCUBHOCTH MEpeAady TEIUIOTHI;
4. CkopoCTh MPOX0XK/JICHHSI TEIJIOBOTO MMOTOKA Yepe3 Teo
7 | Kakue (Qusmueckue mapameTpsl Bemectsa | 1. Maccy, IIIOTHOCTB, TETLIOEMKOCTS;
CBSI3BIBAET kooddurment | 2. TemmoemkocTs,  KOQQHUIMEHT  TEMIONPOBOIHOCTH,
TEMIIEPaTyPOIPOBOHOCTH? KOO QHUIHMEHT TeILIo0T 1M,
3. InotHOCTH, KOXpPUIMEHT TermooTnayn, Koddduiuert
TETIIONPOBOIHOCTH;
4. TemnoeMmKkocTh, KO3(D(GHUIHMEHT  TEMJIONPOBOIHOCTH,
TUIOTHOCTD




Uro XapakTepusyer
TEeMIepaTypOIpOBOIHOCTH?

ko3 durmeHT

1.CkopocTh ~ M3MCHEHHUS  TEMIIepPaTyphI
HEPaBOBECHBIX TETIJIOBBIX ITPOIIECCAX;
2.TennovHepLHOHHBIE CBOICTBA TeNa;

3. IHTEeHCUBHOCTD TEIUIONEPEIauH;

4. CiocoOHOCTH T€J1a U3MEHSATE IIJIOTHOCTE TEIJIOBOTO ITOTOKA

BCIICCTBaA B

Yto sSBISIETCS TEIIOHOCUTEIEM npu KOHBCKHI/II/I?

1. DnekTpoMarHuTHBIE BOJIHBI,
2. MakpooObeMBbI TCIIIOHOCUTEIIS;
3. MUKpOUYaCTHUKH Teja

10

UYro Takoe rpaAueHT Temreparyp?

1.BexTop, HampaBJICHHBI MO0 HOPMAIH K H30TEPMHUYECKON
MIOBEPXHOCTH B CTOPOHY BO3pACTaHHsA TEMIEPaTypsl U
YHUCIEHHO PAaBHBIM YaCTHOM MPOHM3BOAHON OT TeMIEpaTypbl
10 TOMY HalpaBJICHUIO;

2. Bekrtop, HampaBIEHHBIM BAOJb  HM30TEPMHUUECKOU
[IOBEPXHOCTU U YUCIIEHHO PaBHBII YaCTHOW IIPOU3BOJHON OT
TeMIIepaTypbl [0 STOMY HalpaBIECHUIO;

3. Bekrop, HampaBleHHBII B CTOpPOHY YMEHBLICHUS
TeMIIepaTyp U YHMCICHHO PaBHBII YaCTHOW NMPOM3BOIHOM OT
TeMIIepaTyphl 10 STOMY HalPaBJICHUIO

Tema 11. TenjionpoBoOAHOCTH CTALMOHAPHOIO NPOLIECC

HeCTalIHOHaprIe MPOLECCHI TCIJIOIIPOBOAHOCTH

a. TemJIoMpOBOIHOCTH MJIOCKUX H MUJIAHAPHIECKHX CTEHOK.

11

Kakoe BBIpaKEHHEC OMKCHIBACT TEPMUYECCKOC
COIPOTUBJICHUE TPEXCIOWHOMN TJIOCKON CTEHKH C
K03(h(ULIMEHTaMH TEIUIONPOBOJHOCTH CJIOEB A,
A2 A3, ¥ TOJIIMHAMU COOTBETCTBEHHO O;, 05, O3?

L. R = (61/A)+ (/) + (6+/23)
2. R=(A/6)+ (A/5)+ (A3/53)
3.R= (61/)«])(52//12)(63/)«3)

PEXNUM TECUCHUS )KI/II[KOCTI/I?

Kpurepuii Nu - Hyccenbra;

12 | Beibepute  TpaBHIBHYIO dopmyny  mus _A ( — )
BBIYUCJICHHS Y/IEJLHOTO TEMJIOBOIO TIOTOKA Yepes | q Sl emt Tem2
OJTHOCJIOWHYIO IIJIOCKYIO CTCHKY:

) q_a(tcml_tcmZ
9

q Y tcm 1 tcm 2
3. A

13 | Bribepure MIPaBUIBHYIO bopmyny 1A bo) . ) )

BbIYHCIICHHUS KO HUIMEHTa TEMIONPOBOIHOCTH ) +)\—
SKBUBAJIEHTHOH IBYXCJIOMHOM IJIOCKOM CTEHKHU: 1 2
3K8
| 5,+6,
_ 0,46,
K8
6,,9,
— + ——
2. A A
_ 0,6,
K8
A4
— + —
3. 6, 6

14 | Kakoif 3akoH wW3MeHeHHMs Temreparypsl 1o | 1. JIuHeitHsIH;

TOJILIMHE IIJIOCKOH CTEHKN? 2. T'unmepOosudveckui;
3. JlorapubmMudeckuit

15 | Kakoif 3akoH wW3MeHeHHS Temreparypsl 1o | 1. JInHeiHbIH;

TOJIIMHE UUINHAPUYECKOH CTeHKH? 2. T'mnepbonmuecknii;
3. Jlorapupmudeckuii
Tema 12. ITonodue u MoeMpPOBaHNe MPOLECCOB KOHBEKTUBHOIO TENMJI000MeEHAa

16 | Kakoif u3 kpurepueB mnoaodus xapakrepusyer | 1. Kputepuii Re - PeiiHonpaca;
MOIBEMHYIO CHJIY, BO3HHKAIOMIYI0 B JKUAKOCTH | 2. Kpurepuii Nu - Hyccenbra;
BCIIEJICTBHE PAa3HOCTH IUIOTHOCTEH, a Takxke | 3. Kpurepuit Pr - Ilpannris;
KMHEeMaTH4yeckoe mojpobue 1pu  cBoOomHOM | 4. Kpurepwuii Gr - I'pacroda
JIBIDKCHUH KHJIKOCTH?

17 | Kakoli W3 KpuTepueB MOJOOMS XapakTepusyer | 5. Kputepuii Re - PeitHonbzca;
(hu3uyecKre CBOMCTBA KUIKOCTH? 6. Kpurepuii Nu - Hyccenbra;

7. Kputepuit Pr - [Ipanaris;

8. Kpurepuii Gr - I'pacroda
18 | Kakoit w3 kpurepmeB momobus onpexnenser | 1. Kpurepuii Re - Pelinonbaca;

2.

3.

Kputepuii Pr - [Ipanaras;




4. Kpurepuii Gr - I'pacroda
19 | Kakoif w3 kputepueB MOHOOHS XapaKTepusyer | 5. Kpurepuii Re - Pelinonbaca;
TEIUIOOT/AaYY MEXKAY KUAKOCTHIO M CTEHKOM? 6. Kpurepuii Nu - Hyccenbra;
7. Kputepuit Pr - [Ipanarns;
8. Kpurepwuii Gr - I'pacroda
20 | Kakyro pa3MepHOCTb MMeeT KpuTepuil momobms | 1. Br/(M’K) ;
Pr—Tlpanntns? 2. be3pazmepnas BennunHa;
3. Br/™*
Tema 13. TermtooTaauya npu cBOOOTHOM IBUKEHUH KHIKOCTH
21 | B kakux cpegax UMEET MECTO KOHBEKIUS? 1. Tonpko B razax;
2. TonbKO B )KHUIKOCTSX;
3. B TBepabIX Tenax;
4.B razax u >KUAKOCTSIX
22 | Kakue BUIBI KOHBEKIIUN PA3THYAIOT? 1. CaMOIIpOM3BONIEHYIO, ECTECTBEHHYIO;
2. BBIHYXICHHYIO M €CTECTBEHHYIO;
3. TypOyneHTHYI0, €CTECTBCHHYIO;
4. JlamuHapHYIO0, TYPOYJICHTHYIO, BRIHYKJICHHYIO
23 1. Nu = Nu(Re, Pr)
Kakoil BHJ HMMeEET 3aBUCHUMOCTL IS OIIMCAHMS 2. Nu = Nu( Pr, Gr)
TEIJIOOTAAYH TpPU  CBOOOJHOH  KOHBEKIHHU 3. Nu = Nu(Re, Eu)
KUIKOCTH? 4. Nu = Nu(Re, Gr)
24 | Kakas TeMIIeparypa IIPUHUMAETCS 3a | 1. CpenHss TeMnepaTypa KUIKOCTH;
OTIPEICTISIIONIYI0 B pacueTax Temrootraaun npu | 2. CpegHss TeMneparypa MOrpaHHdHOTO CIOS;
€CTeCTBEHHON  KoHBekImu 10  (opmyrne | 3. CpemHss TemriepaTypa TEILUIOEPEIAIOIIeH ITOBEPXHOCTH
MuxeeBaNu = c¢(Pr-Gr)"?
Tema 14. TermuiooTaa4a nNpu BHIHYKICHHOM ABHKCHUH KUAKOCTH. Temnooraaya npu (pa3oBbIX NpeBpalieHAAX
25 | Kak  yuuThiBaercs BIIMSIHUE cBoOoaHOU | 1. BBeneHnem B KpuTepualbHOE ypaBHEHHE TEIUIOOTAuH
KOHBEKIMH Ha TEILIOOTAady IPH BBIHY)KICHHOM | KpuTepus momobdus Ditnepa - Eu = Ap/(pW?);
JIAMUHAPHOM TECUECHUH KUIAKOCTU? 2. BBenmenneM B KpHTEpHAIbHOE YpaBHEHHE TEIIOOTIAYN
kputepus nopodus ['pacroda - Gr = (gBAF)/V,
3. BBenmeHneM B KpHTEpHAIbHOE YPAaBHEHHE TEILUIOOTIAUH
KpuTepust nofoous buo - Bi = (al)/A;
4. BBexeHneM B KpHTEpHUAIPHOE YpaBHEHHE TEIUIOOTIAYN
kputepus mogoowst Hyccenbra - Nu = (a)/Ae
26 | Kakoli pasmep nmpuHHMMaetcs 3a ompenensitomwii | 1. BryTpennnit nuamerp tpyOsl;
JUI1  BBIYMCIICHUS KpHUTEpueB monobus mpw | 2. [lnuHa TpyOBHI;
BBIHYXK/ICHHOM JIBW)KEHHH JKUJIKOCTH B Kpyrioi | 3. HapyxHblid suameTp TpyObI
TpyOe, pactoyIoKeHHOW TOPH30HTAIBEHO?
27 | Kakme  mpuHmMmuansHO  pasnuuHble 1o | 1. CrabwipHbIC U HecTaOWIBHEIE,
(usnueckoil cyTH pexuMbl TedeHHus kuaxkoctu | 2. CrannoHapHbBIE U HECTAI[MOHAPHBIC;
UCIIONB3YIOTCST B pacdyerax BBIHYXKAEHHOW | 3. JlamMHHapHBIC U TYpOYJICHTHBIE,
KOHBEKITNH? 4. BuxpeBble U HECTAIIMOHAPHBIC
28 | Kaxkas TeMIIeparypa IPUHUMAETCS 3a | 1. Cpennss Temneparypa >KUIKOCTH;
OINpENeNSIONIYI0 IpU pacueTe TemooTnauu npu | 2. CpenHss TeMiepaTypa MOrpaHU4HOro CIOos;
BBIHY)KJICHHOM KOHBEKITHH? 3. CpenHss Temreparypa CTEHKH
29 | B kakux myukax TpyO - kopumopubix wmi | 1. Kopumopusix. Tak kak cremeHb TypOyJaM3aliH MOTOKa B
IIaXMaTHBIX - HWHTEHCHBHOCTH TEIUIOOTJAYH | KOPHIOPHBIX IMydKax TPyO MEHBIIIE;
Berme? [Togemy aTo Tak? 2. laxmataeix. [ToroMy, dTo creneHp TypOyIH3aly TOTOKA
B IIaXMaTHBIX My4Kax TpyO MeHbIIIE;
3. Kopunopusix. Tak kak creneHp TypOyJM3anuu MOTOKA B
KOPHIOPHBIX My4YKax TpyO Oouiblie;
4. lllaxmatHbIX. [ToTOoMy, 4TO cTENeHb TypOyIM3alliK TOTOKA
B [IIaXMAaTHBIX My4YKax TpyO OoJbIe
30 | Kak y9YWTBIBAa€TCS HampaBICHHE TEIIIOBOTO | 1. BeenenweM — monpaBku  [(t/t) " (px/0)] B
HOTOKA B KPHUTEPHAIbHBIX  YPaBHEHHAX | KpHUTEPHAIBHOE YpaBHEHHE TEIUIOOTIAYH;
BBIHYKJICHHON KOHBEKITHH? 2. Beenenuem nonpasku [(Gr,)"?] B kpHTepHambHOE
ypaBHEHHE TEIUIO0TauH;
3. Beenenunem MOMpPAaBKH [(Prs/Pr)"] B
KpUTEPHATIBHOE YPaBHEHHE TEIIO0TIauH;
4, Beenenuem monpasku [Eu’?] B KpuTepHanbHOE
ypaBHEHHE TEIUIOOTIaul
31 | Kakoro Bupma kpurtepmaiabHOe ypaBHeHHe | I. Re = Re(Pr, Nu)

OIKCBIBACT TCIUIOOTAAYY ITIPpU BbIHYXJICHHOM

2. Nu = Nu(Fo, Bi)




IBMKEHUH TEIUIOHOCUTENA?

3. Nu = Nu(Re, Fo)
4. Nu = Nu(Re, Pr)

32 | Kak u moueMy W3MEHsIETCS WHTEHCHBHOCTH | |. VYBenmmumBaeTcs, T.K. BO3HHKACT ITy3BIPHKOBOE KHIICHHE
TEIUIOOTAAYH TP MEPBOM KPU3UCE KUITCHHS? JKHJIKOCTH;
2. YMeHbIIaercsi, T.K. BO3HUKAET Iy3bIPHKOBOE KHIICHHUE
JKHUJIKOCTH;
3. VBenuuuBaercs, T.K. BO3HUKaeT IUIGHOYHOE KHUIICHHE
JKHUJIKOCTH;
4. YwMeHslmaeTcs, T.K. BO3HHKAeT IUICHOYHOE KHUIICHHE
JKHUJIKOCTH
33 | Kak BIMsIOT MpUMECH ra3a Ha TeIyIooTAady nmpu | . YMEHBIIAl0T HHTEHCHBHOCTD TEIUIOOTAAYH;
KOHJIEHCALlUU 1apa Ha MOBEPXHOCTHU Temna? 2. YBeNnn4MBalOT MHTEHCUBHOCTD TEIUIOOTIAuH;
3. He Bawusitor;
4. CnHavama yBeJIMYMBAIOT, a IIOTOM  YMEHBIIAIOT
WHTEHCUBHOCTb TEIUIOOTIAuU
Tema 15. TeruioodMeH u3aydyenneM. OCHOBHBIE 3aKOHBI TENJIOBOT0 H3JIYUeHUSs
34 | Kak u3imy4aeT SHEPTHIO TBEPIOE Telo? 1. Bo BceM auanasoHe JUIMH BOJH 0T 0 10 oo;
2. B y3koM amara3oHe JUTUH BOJH AL
35 | Kak H3JIy4aroT 3HEPIHIO0 YUCTBIE OAHOPOAHEIC | 1. Bo BceM auama3zoHe mH BOJH oT 0 10 00;
rasbl? 2. B y3koM nmama3oHe UTH BOTH AL
36 | Bo ckompko pa3 cHmkaeTcss TemnoBoil mortok | 1. B2 paza;
U3ITYYCHUEM IIPU YCTAaHOBKE MEXAy MCTOYHHKOM | 2. B 3 pa3sa;
M3Ny4YeHUsT W TOIMIOMAIIIUM TeloM JByX | 3. B4 paza
9KpaHOB?
37 | Ha xakme 4YacTu [eNUTCA SHEPrusl u3imydeHus | 1. OHeprus IOINIOLICHUS, 3HEPIrus OTPaKCHUs, SHEPrus
IIPY B3aMMOJICHCTBHY C BEIIECTBOM? IIPOHHUIIAEMOCTH;
2. DHeprus OTPaXCHMS, DHEPrHs IOTJIOIICHMS, SHEPrHs
TEeIuIoBas;
3. DHeprus OTpPaXCHHs, HSHEPrHs IOTJIOIICHUS, SHEPrHs
paccesiHHas;
4. DHeprusi TOIJOIIEHHUS, HHEPTUS OTPaXCHUs, SHEpPrus
J(paKIMOHHBIX SIBICHUIN
38 | Kakoe Temo Oyznet abcomOTHO YepHBIM? 1.R=1;,A=D=0
(R- ko3 unmeHT orpaxkeHus, 2R=1;A=1;D=0
A - k03¢ HUIMEHT TTOTTIOMICHUS, 3.R=0,A=1,D=0
D- k03 hUIUCHT TUATCPMUYHOCTH) 4 R=0,A=0;,D=
39 | Kak wHa3pIBaeTcs Teno, Mpolyckaromiee uepe3 | 1. AGCOIIOTHO YEPHBIM;
ce0s BCIO JIYYHCTYIO SHEPTHIO? 2. benbim;
3. JlnaTepMUYHBIM
40 | Yro Ha3bIBaeTCS CTENEHBIO 4YEpHOTH ceporo | . OTHOIIEHHE MOTIOMATEeNIbHON CIIOCOOHOCTH CEporo Tena K
Tena? €ro OTpaXXaTeIbHOM CIIOCOOHOCTH;
2. OTHOIIEHHE W3JIyYaTeIbHOW CIIOCOOHOCTH abCOJIIOTHO
YEpHOTO TeJa, K MOTJIONIATENIbHOM CIIOCOOHOCTH CEpOro Tela;
3. OTHOIIEHHE OTpaXkaTeIbHOI CIIOCOOHOCTH Ceporo Tena K
M3JTy4aTelbHON CIOCOOHOCTH abCONIIOTHO YEPHOTO TeNa;
4. OTHOIIEHHE TOTJIOMATEIHHON CIIOCOOHOCTH CEporo Tena K
M3ITyYaTeNbHON CIOCOOHOCTH a0COTIOTHO YEPHOTO Tela
41 | Kakoil cnekTp M3IydeHus COOTBETCTBYeT rasam, | 1. CimomrHol Bo BCeEM qHUana3oHe JAJIUH BOJIH;
napam? 2. JluHevaTeIid (CENEKTUBHBIN ), pABHOMEPHBIH MO THAITA30HY
JUINH BOJTH;
3. JIuneluaTslil, HE3aBUCHMO OT (PU3MUECKUX CBOWCTB r'a30B
MIapoB;
4. JIunenyaTplii, 3aBUCSIMNA OT (PU3UYECKUX CBOMCTB r'a30B U
TapoB
42 | OT KaKuX mapaMeTpPOB 3aBUCUT CTEIIEHb YepHOTHI | 1. OT Temmeparypsl Ta3a, TaBICHHUS, HAPABICHHS TETZIOBOTO
razoB? TOTOKQ;
2. Ot paBieHust, pU3NYECKUX CBOWCTB rasa, TEMIIEPaTYpBI,
TOJIIMHBI U3TYYaIOIIEero Cos;
3. Ot naBneHusi, pU3NYECKUX CBOMCTB rasa, HarpaBJICHHS
TETJIOBOTO TIOTOKA, TONIIMHBI H3ITyJaOMIEro CIosi;
4. Ot ¢u3uUecKux CBOWCTB Taza, TEMIIEPATypPHl, TOJNIIMHEI
M3ITYYaIOIIETro CIIOs
43 | Kak Biamser ycTaHOBKa JKpaHa Ha KOJMYECTBO | |. YBenW4mBaeT INIOTHOCTH TEIUIOBOTO MOTOKA;




TEIUIa, MePeIaBaeMOro OT UCTOYHUKA U3JTy4ICHUS
K IJIacTHHE?

2. YBenuuuBaeT KO3 GHUIMEHT JyYHUCTOH TEII00TIAuH

3. YMeHbIIaeT IOTHOCTh TEMJIOBOTO MOTOKA M YBEIUYHUBACT
KOX(QPHUINEHT TyIUCTON TEIUIOO0TAAYH;

4. YMeHbIIaeT MIIOTHOCTh TEMJIOBOTO IMOTOKA

Tema 16. Cnoxkublii TemiooomeH. Tenionepegaya yepes NJI0CKHe M WHJINHIPHYECKHE CTCHKH

44 | Kakue BuJbl TEIUIOOOMEHA BKIIIOYACT CIOXKHBIM | 1. Bce BuabI TemnooOMeHa;
TermIooomMeH? 2. Ilepenady TEIIOTH KOHBEKIMEH U M3ITyYEeHHEM;
3. Ilepenady TETJIOTHI TETIIONPOBOTHOCTHIO M U3ITYICHUEM;
4. TernooOMeH Npu rOpeHHH

45 | Ilo Kakoi u3 MIPUBEIECHHBIX dopmyn 1 § 1
ompegensercss  Ko3(Q(QUIUEHT TEINIONEpeaaun (X_+K+;2
yepes3 MIOCKYIO JIBYXCIOMHYIO CTEHKY? Lk= ! 1

1.5, %, 1
2.k= % M A @
1
5, 6,
a,+ )‘— +)‘— +a,
3. k= 12
46 | Koaddumuent addexTrnBHOCTH pedep Beerna: 1. Bonbiie equHULIBL;
2. MeHbI1Ie €UHHULIBI,
3. PaBen enununiie

47 | Tlo xakod W3  TPUBEICHHBIX  (QOPMYHT K= 1 | d, 1 1
OTIpenenseTcs JTMHEWHBIN Koatbtbnuunem 1 = d1a1+ n 4, 2 + wd,q,

TeruIonepeadn qepes onHOCHOoKHYyIO0 | 1-
MUIAHAPUIECKYIO CTCHKY? k= 1
Y11 d
+—In—+——+
2. a,d, 24, d, a,d,
k= 1
=
1 1 .d 1
——+—In—+——
3 na,d, 2mA d, na,d,

48 | Ecnmm wHapyxHBIi amameTp TpyObl MeHbmie | 1. YMEHpIIATBCS [0 HApPY)KHOTO HAMETpa  H3OJIIIUH
KPUTHYECKOTO, TO Kak OyJIeT W3MEHAThCS PaBHOTO KPUTHICCKOMY, 3aTEM YBEINIHBATHCS;
CyMMapHOE TEPMHYECKOE COIMpOTHBICHHEe Tpu | 2. Bcerma yBenmumBartbcs;

HAHECCHUH CJIOSI N30IISIUH? 3. Bcerna ymeHbliaThes

Tema 17. Tenyi000MeHHBIE aNNapaThI

49 | Kakne TtennooOMeHHBIE ammaparhl HaspBatoTcs | 1. I'perormass w  HarpeBaemas — CpelObl  pa3JelIeHbI
pereHepaTHBHBIMU? TerJIonepeaoniell MOBEPXHOCThIO, HE TNPOHHUIAEMOW JUIs

TEIIOHOCHUTEINCH;

2. OpmHa ¥ Ta e MOBEPXHOCTh TEIUIOOOMEHA TEPHOIITIECKU
HCIIONIB3YETCS JJISl OXJIXK/ICHUS OTHOTO TEINIOHOCUTEIS U JUISt
Harpesa JIpyroro TEINIOHOCUTEIS;

3. Harpes (oxnaxkaeHue) OJIHOTO TETJIOHOCUTETIS
MPOU3BOJUTCS 32 cYeT J00aBICHUsI TOpsUero (XOJOAHOIO)
JPYTOTO TEIJIOHOCHUTEIS

50 | Kakue TeruiooOMeHHBIC ammapaThl Ha3biBatoTcs | 1. I'petomas  w HarpeBaemass — Cpelbl  pa3leiCHBI

PEeKyTIepaTUBHBIMU? TEIUIOTIePEJAIOIIeH TOBEPXHOCTHIO, HE IPOHHUIIAEMOU IS
TEIIOHOCHUTEINEH;
2. OpHa ¥ Ta Xe MMOBEPXHOCTh TEII000MEHa MEePUOANIECKU
HCIIONIB3YETCS JJISl OXJIXKICHUS OTHOTO TEINIOHOCUTEIS U JUISt
Harpesa Jpyroro TerjIOHOCHTEIS;
3. Harpes (oxnaxkaeHue) OJIHOTO TETJIOHOCUTETIS
MIPOU3BOAUTCS 32 CUET 00ABIECHHUS TOPSIETO (XOJIOIHOTO)
JPYTOTO TEIJIOHOCHUTEIS

51 | Kakne ypaBHeHHS TOJOXEHHI B  OCHOBY | 1. YpaBHEHHE COCTOSHUS, ypaBHEHHE TEIIOBOTO OanaHca;

TEIUIOBOT'0 pacdeTa TeIUI0OOMEHHBIX ammapaToB? | 2. IlepBbIii 3aKOH TEPMOAWHAMUKH, YPaBHEHHUE COCTOSHHUS,
YpaBHEHHE MacCOBOTO PacXxoa;
3. YpaBHeHue TEIJIOBOTO Oananca, ypaBHEHUE
TerIonepeiadn
52 | Kakue TeriooOMeHHbIe ammapaTtsl OyayT Goree | 1. IIpu npAMOTOYHOM JBUKEHUH TEIUIOHOCUTENEH;

KOMITAKTHBIMH ?

2. IIpu NpOTUBOTOYHOM ABUKEHUU TEMJIOHOCUTEIIEH




3. IIpu nepexkpecTHOM ABUKEHUU TEIUIOHOCUTENIEH;

4. CxeMa [OBWKEHHMSA TEIUIOHOCUTEIEH HE BIMAET Ha
IUIOIIA b IOBEPXHOCTH TEIFIOOOMEHA

IIpaBuiibHBIE OTBETHI H BpeMsl TeCTUPOBAHUSA

TexHnyeckas TEpMOJIUHAMHUKA

Ne pompoca 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
[paBuIbHBIH 4 3 3 2 1 2 1 2 2 3 3 2 1 3 1
OTBeT
Bpewmst oTBera 1 1 1 1 1 2 2 1 2 1 2 1 2 1 2
(MuH.)

Ne Bonpoca 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
IIpaBHIIBHBIR 3 1 3 3 1 2 1 4 2 2 1 1 3 3 2
OTBeT
Bpems oTBeta 1 ) 1 1 1 1 1 1 1 2 2 2 2 1 1
(MuH.)

Ne ponipoca 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
[paBuibHBIH 3 2 1 1 2 1 3 3 1 1 2 3 2 4 1
OTBeT
Bpemst oTBeta 2 2 ) 2 2 2 2 2 2 2 2 2 1 1 2
(MuH.)

Ne Bonpoca 46 | 47 | 48| 49| 50| S1 | 52| S3 | 54| 55| 56| 57| 58| 59| 60
IpaBuIbHBIH 3 1 4 3 3 3 2 2 4 2 1 4 2 3 3
OTBeT
Bpemst oTBeta 2 2 ) 2 1 2 2 1 2 2 2 2 2 2 2
(MuH.)

Ne Bonpoca 61 | 62| 63 | 64| 65| 66 | 67 | 68 69 70| 71| 72| 73| 74| 75
[TpaBunbHbIHA 2 1 9 1 ) 1 3 3 3 2 3 4 4 4 2
OTBCT
Bpewmst oTBeta 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
(MuH.)

Ne ponpoca 76 77 78 79 80 81 82 83
ITpaBunbHBIHA 3 3 3 3 2 3 2 4
OTBCT
Bpems otsera P ) 7 2 ) 2 2 2
(MuH.)

Tensonepenaya

Ne ponpoca 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
[IpaBUIbHBIN 2 2 2 1 1 2 4 |1 2 1 1 1 2 1 3
OTBeT
Bpewms otBeta 1 D) 2 ) 1 2 2 2 2 2 2 2 2 1 1
(MuH.)

Ne pompoca 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
[MpaBHIBHbIHA 4 3 1 2 2 4 2 ) 2 2 1 3 1 4 3
OTBeT
Bpemst oTBera 2 2 ) 7 1 ) 1 ) 2 2 2 2 2 2 2
(MuH.)

Ne Bonpoca 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45
IIpaBunbHbII 4 4 1 1 2 2 1 3 3 4 2 2 4 1 2




OTBET

Bpewms orBera P P b 1 1 1 P 5

(MuH.) 2 2 !
Ne Bonpoca 46 47 48 49 50 51 52
IIpaBunbHbBIN ) ) 1 2 1 3 2
OTBET
Bpewms otBera | 2 2 2 2 2 1
(MuH.)
Kpurepun onenuBanus
OIICHI/IBaHI/IC TCKYHIETO TCCTHPOBAHUA OCYUICCTBIIAACTCA I10 HOMHWHAJbHOW IIKajge — 3a

NPaBUIBHBIN OTBET K KaXKIOMY 3aJ[aHUIO BBICTABIISIETCS OJMH 0alll, 32 HEMPaBWIBHBIN — HOJb. OO0rmas
OLIEHKA KaXX/IOTO TeCTa OCYIIECTBISETCS B OTHOIICHWM KOJMYECTBA NMPABHIBHBIX OTBETOB K 0OIIEMY

YHCITy BOIIPOCOB B TECTE (BbIpaxaeTcs B MPOILIEHTaX).

Tect cuntaercst mpoleHHBIM (OLIEHKA «3a4TEHOY») MPH 0011ei onenke 75%.

KoandecTBO MONBITOK MPOXOKACHUA TECTA U BPEMA Ha €ro NPOXOXKACHUC — HCOIPAaHUYCHHO.

3awumTa pacyeTHo-rpaduyeckux pabor

OOyuaromyecss BBIOMHIIOT ABe pacyeTHo-rpaduueckue padorsl (PI'P) Ha mpakTHueckmx
3aHATHUAX MOJI PyKOBOJICTBOM IPEIOAaBaTeNsl U B Yachl, OTBE/IEHHBIE /1 CAMOCTOSITENIbHOI padoThI B
paMKkax Kaxaou Ttembl. OnHa PI'P BeImoONHAETCA B IEPBOM CEMECTpE M3Y4YEHUS JUCLUIUIMHBI, BTOPAst

BO BTOPOM CEMECTPE.
Tematuka PI'P Nel:

Pacuernoe 3ananue Nel. Pacuer nmponeccoB MOPIIHEBBIX KOMIIPECCOPOB;

Pacuetnoe 3aganue Ne2. Pacyer 1iukia mOpIIHEBOTO ABUraTeNsl BHYTPEHHETO CrOpaHMs;

PacuerHoe 3ananue Ne3. PacueT nukia ra3oTypOMHHOTO JBUTATeNs C MOJIHOW pereHepanue;
PacuerHoe 3ananue Ne4. PacueT nukia napoTypOMHHON YCTaHOBKH;
Pacuernoe 3aganue Ne5. Pacuer nukia BO3yIIHON XOJIOAWIBHON MAallUHBI.

Temartuka PI'P No2:

Pacuetnoe 3amanne Nel. PacueT TemionpoBOIHOCTH MHOTOCIONHOM MJIOCKON CTEHKU;
Pacuetnoe 3amanne Ne2. PacyeT TeminooTaum Npy €CTECTBEHHOW KOHBEKIINH;
Pacuetnoe 3ananue Ne3. PacueT TemiooTnauu npyu BIHYKIEHHON KOHBEKIIUH;

PacueTHoO€ 3amanue N4, Pacuer TCILIONCPpEaaYn UCpe3 MHOFOCHOﬁHym IJIOCKYIO CTCHKY,

Pacuetnoe 3aganue Ne5.
Pacuernoe 3amanue Ne6.

Pacder TerioBoro moroka npu U3Ty4eHHUH;
Pacuer TeruiooOMeHHOTO arnmapara.

Beimonuennsie PI'P ohopMitsitoTess B COOTBETCTBUM € TPEOOBAaHUSAMH, U3JI0KEHHBIMHU B YU€OHBIX

nocoOusx (MpakTUKyMax), U CIAIOTCS Ha MPOBEPKY MPETo1aBaTellto.

Kpurepun ouenuBanus PI'P
OueHuBaHue KaA0Ir0 PacyeTHOI0 3alaHUs OCYILIECTBJISACTCS M0 CHCTEMe «3a4TEHO» U «He

3aAYTECHO».

B mponecce OUCHUBAHUA YUUTBIBAIOTCA OTACIBHBIC KPUTCPUU U UX «KBECOMOCTDY.

Kpurepuu onenku Becomocts B %
— BBITNIOJHEHHUE BCEX MYHKTOB 3aJJaHHs 1o 30%
— TPOBEJEHHE PACUETOB B COOTBETCTBUH C M3JI0KEHHOW METOAUKON 10 30%
— TOJYy4Y€HHE KOPPEKTHBIX pe3yJIbTaTOB pacuera 1o 20%
— KadecTBeHHOE oopmiieHHEe pacuETHON M rpadaecKkoi yacTei 10 5%
— KOPPEKTHBIC OTBETHI HAa BOMPOCHI IO CYTH PacueToOB M pabOTHI YCTPOUCTB 10 5%

OueHka «3a4TeH0» BBICTABJIsAETCS, ecJii HaOpaHo 75%.




3awmTa oT4eTOB No nabopatopHbiM paboTam

OrneHrBaHue KaXI0#M Ja00paTOpHON pabOTHI OCYIIECTBISETCS MO CHUCTEME «3aUTEHO» M «HE
3aUTEHOY.
B MpOoHeCCe OUCHUBAHUA YUUTBIBAIOTCA OTACIBbHBIC KPUTCPUN U UX «BECOMOCTDY.

Kpurepuu oueHku Becomocts B %
— BBIIIOJTHCHUE BCEX ITYHKTOB 33JaHUS 10 30%
— CTeleHb COOTBETCTBHS BBIOJIHEHHOTO 33/IaHHUS] IOCTABICHHBIM TPEOOBAHHSIM 10 30%
— TIOJy4EHHE KOPPEKTHBIX PE3YJIbTATOB PAOOTEHI 10 20%
— KadecTBeHHOE oopMIIeHHE PAOOTEI 10 5%
— KOpPPEKTHbIE OTBETHI HA BOIPOCHI 110 CYTH PacieTOB M pabOTHI YCTPOHCTB 10 5%

OneHka «3a4TeH0» BbICTABJIAETCS, ecJiM HaOpaHo 75%.

[lepedeHb KOHTPOJIBHBIX BOIPOCOB, 3aJaBacMbIX IPH 3alIUTE OTYETOB IO J1a0OPaTOPHBIM
pabotam

KonTtpomsHbIii Bonpoc

JlaGopaTopHas padota Ne 1. Onpeaenenue n300apHoii TeNI0eMKOCTH BO31yXa

1. Yrto Takoe yaenbHas CpeaHsisl TEII0OEMKOCTh?

2. Kaxumu nmpubopaMu H3MEpSIOTCS pacxo B TEMIIEpaTypa BO3AyXa B JAHHOW yCTaHOBKe?
3. Ot xakuX TepMOJMHAMHYECKHX ITapaMETPOB 3aBUCHUT TETIJIOEMKOCTh?

4. VYuTHIBAIOTCS JH B JAHHOW pa0OTe MOTEPH TEIUIOTH B OKPYKAIOMIYIO cpemy?

JladopaTopnasi pa6ota Ne 2. HcciieroBaHne MpPo1eccoB BO BJIAKHOM BO31yXe

Ilepeuncnute OCHOBHBIC TapaMETPHI, ONMPEACIIIONINE COCTOSHHUE BIAKHOTO BO3IyXa.
JlaliTe onpenencHue abCOMIOTHOM BIAXHOCTH BO3yXa.

[aiiTe onpenenenne OTHOCUTENBHON BIaXXHOCTH BO3ayXa.

Pacmudpyiite TepmuH "Biraroconepxanue" BIaKHOTO BO3AYyXa M YKaXXUTE €Tr0 €TUHUIIBL.
Kak uzmepsiercs naBlieHHE BIIaXHOTO BO3yXa, MOCTYMAIOIIEro B yCTAHOBKY?

Kak m3mepsieTcst pacxol BIaXXHOTO BO3IyXa, MOCTYMHAIOMIEr0 B CYIIMIBHYIO KaMepy?
Kaxk onpenensercs mapunaibHOE JaBICHHE BIAXKHOTO BO3ayxa?

Kak onpenensercs mapunanbHOE JaBICHUE Mapa MPH IPOBEIACHUU dKCIIEPUMEHTA?
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OOBACHATE 3HAYCHNE JTNHUN di - TIHarpamMMBl.

JlaGopaTopHas paGora Ne 3. HccnenoBaHue mpomecca agnadaTHOr0 HCTEYEHUs] BO3AyXa 4Yepe3 Cy:KHBalomieecs
COILIO

1. Kakwue pexnmbl UCTEUEHUS U3 COMJIa BaM U3BECTHBI?

2. IloueMy ucredeHue ra3a U3 coria MOKHO CUMTATh auabaTHbIM?
1

3. Kak onpenensercs senuunuHa 2 ?

4. Kak omnpenensercs AeHCTBUTEIbHAs CKOPOCTh UCTEUEHUS ?

5. Kakue nmapameTpsl BIMSIOT HAa 3HAUYCHUS H y ¢ ?

JlaGopaTopHas padora Ne 4. UccineqoBanue HHIUKATOPHOI AUarpaMMBbl KOMIIpeccopa

1. Yto Ha3BIBaeTCS BPEAHBIM IIPOCTPAHCTBOM IIUIUHIpA KOMIIpeccopa?
2. Uem OrpaHMYEHO MOJy4EeHNE BRICOKUX AaBICHHUH B OAHOCTYIEHYATOM KoMIpeccope?
3. UYto Ha3BIBACTCS CPETHUM MHIUKATOPHBIM JABJICHHEM CTYIEHH KoMIpeccopa?

JlaGopaTopHas padora Ne S. CpaBHUTe/IbHBIH aHAJINM3 NapoBbIX HHKJA0B KapHo u Penkuna

1. Yewm oTnuuaercs mapoBoi ukia PenkuHa ot mapoBoro uukia Kapao?

2. Kak onpenenuts Tepmuueckuit KIIJI B nukne Peakuna? B nukne Kapuo?

3. Kak Bauser na tepmuyeckuii KIIJl moBeimenne HayaapHBIX mapamMeTpoB mapa? [louemy?
4. KaxoBo BIusgHHE KOHEUHOro mgaBiaeHus Ha tepMuueckuid KIT/I rukmna Penkuna?

2.3 OneHoYHbIC MATEPHAJIBI VIl IPOBEJICHUS MMPOMEKYTOYHOM ATTeCTAMHI

YCTHbLIX 3K3aMeH



VYcnoBueM Jomycka K IMPOMEXYTOUHOM aTTECTallMy SIBJISETCS BBIIIOJIHEHUE W 3alllUTa BCEX
1abopaTOpHBIX 3aJaHui, 3aJaHUil pacdyeTHO-Tpaduueckoid paboThl, MPOXOXKJACHHE BCEX TECTOB
TEKYIeH aTTECTAIluU C Pe3yJIbTaTOM He MeHee 75% 1o KaxIomy.

[IpomexxyTouHast aTTecTanys BKJIIOYAET SK3aMEH U 3a4erT.

JK3aMeH npoBoaonNTCA B Bnae COﬁeCE,ﬂ,OBaHl/Iﬂ MO KOHTPOJIbHLIM BOIMpPoOCaM

DK3aMEHALIMOHHBIE KOHTPOJIBHBIE BOMPOCHI 110 JUCHUIUIMHE « TeXHUYecKas TepMOJIUHAMUKA U
TerJIonepeayar

IlepBbIii cemecTp

(5 cemecTp oOyueHus A1 OUHOM U 32049HON (hOPMBI OOyUEHHS)

1. Ilpenmer u  MeToj  TEXHUYECKOWM  TepMoauHamuku. [lapameTpsl  cocCTOsIHUSA
TEPMOJUHAMHYECKON CUCTEMBI.

2. lloHsiTie O TEPMOAMHAMUYECKOM TMpoliecce. PaBHOBECHbIE M HEPABHOBECHBIE COCTOSIHUSI.
TepmoauHaMu4eckue mporeccsl 00paTuMbie U HEOOpaTUMBIE.

3. PaGota u TemnoTa kak GopMbI iepeiaun YSHEPTUU. Y paBHEHUE COCTOSHUSA.

WneanbHble ra3bl. 3aKOHBI UCANTBHBIX Ta30B.

PeanbHble rassi.

CwMmecu razos. Cpeassist MOJIEKYJISIpHAsl Macca U ra3oBasl IOCTOSIHHAs! CMECH.
[TepBrrit 3akoH TepMoarHaMUKU. PaboTa nepemenieHus.

DHranbnus Kak (yHKIUS COCTOSIHHS pabodero Tena. DHTponus. vP, sT-auarpaMMel.

9. TemnoemkocTh. UCTMHHASA U CpEHSS TETIIOEMKOCTD.

10. M3o6apHas 1 M30XOpHAas TEIIOEMKOCTb. Y paBHeHHe Maiiepa.

11. M30x0pHBII TEPMOJIUHAMUYECKUH MTPOIECC UICATBHOTO Ta3a.

12. N306apHbIil TEpMOAMHAMUYECKUH MPOLIECC UCATFHOTO Ta3a.

13. M3oTepMuuecKrii TEpPMOJUHAMUYECKUH MTPOIECC UICATTBHOTO Ta3a.

14. AnunaGaTHbIN TepMOAMHAMHYECKHUH MPOLECC UACATHHOTO rasa.

15. TlonmuTpornHbid TEPMOJUHAMUYECKHUI MTPOIIECC UCATBHOTO Ta3a.

16. Brtopoii 3aKkoH TepMOIMHAMUKH Y CIIOBHS 17151 CO3J]aHUS TEIUIOBBIX JABUTATENEH.

17. Ilpsmoit m oOpaTHbIN nukia KapHo.

18. Jumarpamma daszooro nepexona. [Iporeccsl mapooOpa3oBaHusl.

19. Bopsuoi nap. vP-, is -, sT- nuarpaMMbl BOJIIHOTO TIapa.

20. IIpoueccsl n3MEHEHUs COCTOSIHUS BOJSHOTO Mapa.

21. Omnpenenenue napaMmeTpoB BIAXKHOIO Mapa.

22. M30x0pHbIi npoliecc BOASIHOTO napa.

23. H3o0apHbIil mpoIiecc BOASHOTO Mapa.

24. W3otepMUYECKHI POIECC BOASHOTO Mapa.

25. AnuabaTHBIN MPOIECC BOASHOTO mapa.

26. Bnaxssblil Bo31yX. OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKH BJIAXKHOIO BO3/yXa.

27. id-nuarpaMmma BiaxxHoro Bo3ayxa. [Ipouecc cymkmu.

28. HcteueHue ra3os u napos.

29. Kputuueckuii pexuM TeueHusi. Kpurudeckas CKOpocTb. MakCUMaIIbHBIN pacXo/.

30. Como JlaBans.

31. [leiicTBUTENbHBIE  MpOLECCHl  TE€UEeHHs B comax. [lapamerpel  TOpMOKEHUSI.
JpoccenupoBaHue ra3oB U Mapos.

32. TepmoauHaMUYECKHE MPOIECCH] B MOPITHEBBIX KOMIIPECCOPAX.

33. MHoroctyneH4atoe C)KaTM€ B IOPIIHEBBIX KOMIIPpECCOPAX C  IPOMEXYTOUHBIM
OXJIAXKICHUEM.

34. Iluxn nopmHeBoro JIBC co cMemIaHHbIM IPOLECCOM MOABOJA TEIUIOTHI. XapaKTEPUCTUKU
LMKJIa

35. Hukasl nopumHeBbix JIBC ¢ M30XOpHBIM M M300apHBIM MIpOIECCAaMH IOJBOJA TEIUIOTHI.
XapakTepUCTUKH LIUKIIOB.

36. CpaBHUTENBHBINA aHAIN3 LMKIOB NopiiHEBbIX JIBC.

37. Teopernyeckue IUKIbI Ta30TYpOMHHBIX YCTAHOBOK. [IpMHIMIT HAEHCTBUS © CcXema
npocrenmen I'TY.
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38. Teopernueckne UWKIBI MAPOTYpPOMHHBIX YCTaHOBOK. CXeMBl W MPHUHIUN JICHCTBHS
npocteimen [1TY.

39. CnocoObl OBBIIICHHS TETI0BOM skoHOMUYHOCTH [ITY.

40. ITpuHiun paboThI, cXeMa, UK BO3IYIITHOW XOJIOAMIBHOW YCTAaHOBKH.

41. Ilpunuun paboTsl, cxema, LUK NapoBOM XOJI0AUIbHON YCTaHOBKHU.

42. Ilpuniun paboThl, cxeMa abCOpOIMOHHOM XOJIOIUITHFHON YCTAaHOBKH.

3auer

(6 cemecTp 0uHOM U 3a09HON (POPMBI OOyUCHHUS)
OCHOBHBIE TIOHSTHSI U OTIPEICIICHUS] TEOPUH TEIUIOOOMEHA.
TennonpoBOIHOCTh OAHO- M MHOTOCJIOWHBIX TUIOCKUX CTEHOK.
TemnonpoBoIHOCTh OHO- U MHOTOCJIOMHBIX IIMJIMHAPUYECKUX CTEHOK.
TennonpoBOIHOCTH NMPU HECTATMOHAPHOM PEXUME.
KoHBEKTHUBHEIH TEIIIOOOMEH.
MoenupoBaHue Mpo1eccoB KOHBEKTUBHOTO TEIJIOOOMEHA.
Temnootaada npu cBOOOJHON KOHBEKIINH.
XapakTepHbIil pa3Mep U onpeesoas TeMIeparypa mpu cBOOOJHONW KOHBEKIIHH.
9. TemnnooTnaya npu BEIHYXI€HHON KOHBEKIIUH.
10. XapakTtepHblif pa3Mep U ONpeAensonas TeMrnepaTypa npu BEIHYKISHHON KOHBEKITHH.
11. OcHoBHble kpuTepuu noaoous. KpurepuaabHble ypaBHEHUS.
12. Temnootnaya B HEOTPaHUYEHHOM OOBEME.
13. OpebpeHue CTEHOK.
14. Kputnueckuil 1uaMeTp U30JISAIUHN.
15. TennooOMeH npu U3MEHEHUH arperaTHOrO COCTOSHUS BEIIECTBA.
16. JIy4ucThIii TETIIOOOMEH.
17. OcHOBHbIE 3aKOHBI TEMJIOBOTO U3JIy4YEHHUS.
18. TemmooOMeH U3My4YeHHEM MEXKIy TelaMH, pa3[eIeHHbBIMH MPO3payHoOil  cpenoil.
OKpaHUPOBaHUE.
19. Tennonepenava. Koaddurment temnonepeaaun.
20. Temomnepenava yepes MIOCKUE U MUIMHAPUIECKUE CTEHKH.
21. TemnmooOMeHHbIe ammapathbl, UX kiaccupukanus. CXembl IBUKEHHUS TEIUIOHOCUTENeH B
TEIUIOOOMEHHBIX armaparax.
22. TomnuBo u ero Buabl. CocTaB TBEPAOTO, ra3000pa3HOrO U KHUAKOTO TOTLIHBA.
23. BnusHME BIIaru U cepbl Ha Ka4eCTBO TOIUIMBA.

NN RO =

CchbUIKM Ha STaJOHHBIE OTBETHl KOHTPOJBHBIX HSK3aMEHAIMOHHBIX BOIMPOCOB NPHUBEACHBI B
pazaene 2.2.

JK3amMeH TpuHUMaeTcs B cooTBercTBUM ¢ kKommeteHiusamu BIIO u Kopekca IIJIMHB npu
YCIIOBUH BBITIOJIHCHUS Tpadka yaeOHOTo mporiecca:

- BBITIOJTHEHUE U 3allluTa BceX Jab0paTOpHBIX padoT;

- pemieHHe 3a/ad Ha BCEX MPAKTHYECKHX 3aHATUSAX (MPOIYIICHHBIC 3a7add 3allUIIal0TCs
OTJICIILHO);

- BBITIOJTHEHUE U 3al[UTa pacueTHO-TpaduuecKoi paboThI.

DK3aMeH TMPOBOJIUTCS MO OwWjeTaM, YCTaHOBJICHHBIM Kadeapoil, B MUCbMEHHON WM YCTHOM
dbopMe, TpU  YCIOBUM  BBIIOJIHEHUS  TpeOOBaHWA  pabodyeid  MporpaMMmbl  JTHCIUTUIMHEIL.
DK3aMeHAIMOHHBINM OMIIeT BKIIIOYAET TP BOIIPOCA.

OreHKa «OTIMYHO» BBICTABIISICTCS TIPHU YCIIOBUH, €CJIH CTYJICHT OTBEYAeT MpaBUILHO HA 91% u
0oJiee MOCTaBIEHHBIX BOPOCOB.

OrneHKa «XOpOIIO» BBICTABIISIETCS, €CIM CTYJIEHT OTBEYaeT MpaBmwiIbHO OT 76 % mo 90%
MOCTaBJICHHBIX BOIIPOCOB.



OreHKa «yJ0BJIETBOPUTEIIHHO» BBICTABJISICTCS B CIIy4ae, €CJIM CTYJCHT OTBEUYAET MPABUIHLHO OT
60% 10 75% mocTaBiIEHHBIX BOITPOCOB.

Ecim  mpenonmaBaTens — cUMTaeT — CUTyallMl0  COMHHTENIBHOM  JUIE  BBICTABJICHUS
YAOBJIETBOPUTENBHOM OLIEHKH, OH BIIPABE 33/1aTh JIONOJHUTEIbHBIE BOIPOCHI.

3auer mpunumaercs B cooTBercTBuM ¢ kommereHimsMu BIIO u Kopexca IIJIMHB mnpu

YCIIOBUU BBINOJHEHHUS Tpadrka yueOHOro mpoiiecca:

- 3aIIMTa BCEX TEM Ha MPAKTUYECKUX 3aHATHUSIX IO COJIEPKATEIbHBIM MOAYJISIM (TIPOITYIICHHBIE
TEMBI 3alUIIAI0TCS OTAEIBHO);

- pellleHHWe 3a/Jad Ha BCEX MPAKTHUYECKUX 3aHATUSIX (MPOMYIIECHHBIC 3aJayd 3allUIIAI0TCS
OTJICIILHO);

- BBITIOJTHEHUE U 3al[UTa pacueTHO-TpaduuecKoi paboThI.

3aueT mpoOBOAMUTCS B BHJE cOoOECeOBaHUS B MHUCbMEHHOW WU YCTHOW (opme, MpU yCIOBUH
BBITIOJIHEHUSI TpeOOBaHMM paboyeil mporpaMMbl TUCHUILIUHBL. OIEHKAa «3a4T€HO» BBICTABIISICTCS B
cllydae, eClii KypcaHT OTBeuaeT MpaBUiIbHO Oojiee 60% MOCTaBICHHBIX BOIIPOCOB.
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