MUHUCTEPCTBO CEJBCKOI0O X0O3AICTBA
POCCHICKON ®EAEPALIHHA
®EJIEPAJIBHOE FOCYJAPCTBEHHOE BIORKETHOE
OBPA30BATEJILHOE YUYPEX/EHHE BBICILEIO OBPA30BAHMS
«Kazaunckuii rocyaapersennbiii arpapnbiii yuusepenTer»
(PI'BOY BO Ka3auckuii FAY)

Hucruryr (paynsrer) HHCTHTYT MEXaHH3ALIY 1 TEXHHMECKOTO CEPBHCA
Kadyenpa TpakTopbl, aBTOMOSHAN H JHEPrETHUECKHE YCTAHOBKH

Ypacore. npod.
A 3uraHwmHH

Crly,

iy 8
0L
£ X

L7,
0,
Ll o il

,‘ePCT'BO
R [0'.":‘ A
W ok
P BO
& 8T8 =

18

o]
kO 3
Py

«TEMJIOTEXHHIKA»
(npuioxkenue Kk paboueil porpamMMe JAHCIHTIHHDL)

Hanpasneune noarorosxu
35.03.06 Arpouzkenepus

Hanpagnennocts (npodiiib) noAroToBKH
({ABTOMHTH3H[{H“ M DOﬁOTIl'l!lLlel TEXNOJOTHYECKHX NPOUEccony»

YposeHn
Dakanaspuara

hopma obyuenns
Ounasn

"on noctynaeuns obyuaommxcs: 2020

[Cazans — 2020

7
7
5@[\ Cocrapntens: K.T.1., JoueHT Yeenkos Poman Anaronsenmy

OueHouHble cpencTra ofCysIIeHbl M 0000PeHbI Ha 3aceNaniy Kaeapsl TPAKTOPbI,
aBToMoOMIIM M 3HEeprerHyeckue yeranopky «27» anpens 2020 roja (nporokosn No 10)

3asemytomuii kaeapoii, 1.7.H., npod.

PacemorpeHb! M 02106 peHbI HA 3aCEIAHHH METOAMMECKOH KOMHCCHH MHCTHTYTA MEXAHU3ALHN
H TexuH4eckoro cepsuca «12» mas 2020 roma (nporoxon Ne 8 )

ITpe. MeToa. KOMHCCHH, K.T.H., IOLEHT £2iey” MaiixyTaumon PP/
Cornacosano:
Jlupextop MHCTHTYTA MCXAHN3ALMK
M TeXHHYECKOro cepBHca, I.T.H., Npod. /Sxun C.M./

ITporokon Yuenoro cosera UM u TC Nel0 ot «14» maa 2020 roaa



1 NEPEYEHb KOMIIETEHLAI C YKAZAHHUEM DTAIOB HX .
®OPMHUPOBAHUA B MPOLUECCE OCBOEHHSA OBPA3OBATEJJILHOH
IMPOI'PAMMBI

B pesynbrare ocsoenus OTOIT GakanaspHaTa 1o HanpasieHnio noarotosku 35.03.06
Arpoumkenepus, 0OyHAIOIWHICH JOMKEH OBNAJETh CIEAYIONHMH PE3YIbTaTaMH 00ydenns
1o aucunniiie «Tennorexuukan.

Tabmuua .1 — TpeboBaHus K pe3ylibTaTaM OCBOCHHS! JHCLIHIITHHBL

KoMnereHums

H HIHKATOP NOCTHIKCHMA
KOMIIETEHLIHH

[epeucHb MAAHHPYCMBIX
pE3yNLTATOR 08YUCHHS! 110
JIMCIHTITHHE

YK-2. Criocoben
OMNpencATh Kpyr
jajiad B pamKax
MOCTABNCHHOI LenH
H BBIOHPATH
ONTHMATLHBIE
cnocolsl uX
PELLIEHHA, HCXOIA U3
JeHCTBYIOIHX
TPABOBBIX HOPM,
HMEIOLHXCHA
pecypcos 1
OrpaHH4eHHi.

YK-2.1 dopmynupyer B
pamKax  MNOCTABJEHHOH
Lenm

MPOEKTa  COBOKYIHOCTH
B3aUMOCBA3AHHBIX
3anay, obecneunBaiomHX
€€ JIOCTHIKEHHE.
Onpenensier oxuiacmbie
PE3YJILTATEI PELICHHS
BbIIENEHHBIX 3a/1aY.

3uare: Cnocolbi AOCTHIKCHUA
MOCTABACHHOH LIE/IH NPOeKTa MpH
peLIEHHH 33144 M0 TEXHHYECKOH
TEPMOAHHAMHKE H TEOPHH
TeroodMeHa.

¥merh: Menonb3osarh METOAL!
PACcUETOB 10 TEXHNYECKOH
TEPMOAHHAMHKE U TCOPHH
TernooOMeHa ANA PeLIeHH sl
PA3IHYHLIX B3AHMOCBA3AHHBIX
3a1a4.

Baanern: Hapeikamu orpenenenus
0MKHIAEMBIX PE3YIETATOB MPH
penren 3a4a4 ro TeXHHICCKoi
TEPMOJIMHAMHKE 1 TCOPHH
TerwoodMena.

OIlK-1. Cnocoben
peluarb THIIOBbIE
Jajia4un
npodreccHOHANLHOI
JEATEILHOCTH Ha
OCHOBC 3HAHHIT
OCHOBHBIX 3aKOHOB
MATEMATHYECKHX H
CCTECTBEHHBIX HAYK
C IPUMEHEHHEM
HH()OPMALHOHHBIX
TEXHOMOrnii.

OITIC-1.1
JleMOHCTpHPYET 3HAHHE
OCHOBHBIX 3aKOHOB
MATEMATHYECKHX,
CCTECTBEHHOHAYYHBIX 1
obrernpo(eccHOHAIBHBIX
JUMCLIMITIMH,
HEOOXOAMMBIX 11151
PELICHNA THITOBLIX 3a4aY
B obacry
arpoOHHIKCHEPHIL..

3uarh: OCHOBHBIC 32KOHBI
€CTECTBEHHOHAYUHBLIX JHCLHIIINH,
3AKOHDLI TEXHHYECKOI
TEPMOJAHHAMHKH, TCOPHH
TEII00OMEHA H METO/IBI pacyeTa
TENNOO0OMEHHBIX AMMAPATOB JUIS
PELUEHHS THIIOBLIX 34144 B
aArpoMHIKEHEpHH.

Baagers: Hapeikamu nogbopa |
3MEMEHTOB CHCTEM OTOTLICHHS,
BEHTHIIALMM i TOPAYErO
BOJIOCHA(IKCHIA, YMETD
AHAIH3HPOBATE PabOTY OCHOBHOIO
TEIUIOTEXHHIECKOTO 000py 10BaHHSI
H [IPUHHMATD KOHKPETHDLIE

peLUeHuUs [0 YIyTeHHio paboTsl
€ro Y3II0B.

OI1K-1.2

Henonpayer 3Hanus
OCHOBHBIX 3dKOHOB
MATEMATHUYCCKHX M
CCTECTBEHHBIX HAYK TS
pelicHHA CTaHaapTIbIX
3anaui B aI‘pO]'IIDKGHEpHM.

3nams:

OCHOBHBIE 3aKOHbI
€CTECTBeHHOHAYYHbIX THCLIMTUTHH,
3aKOHBI TEXHHYECKOI
TEPMOANHAMHKH, TEOPHH
TeroofMena H METO/ILI pacieTa
TenIo0OMEHHBIX arnapaToB Ans
pELLEHHS CTAHAAPTHBIX 3a/1a4 B
ArpoOHHIKEHEPHH.

Ymemop:

Hcnonb3oBaTh COOTBETCTBYIOLIHE
AHATHTHYECIKHE METO/Lb! IPU
TPOBEICHHS TEMTOTCXHHUECKUX
PACUCTOB JUISl PEHICHHST
CTAHAAPTHLIX 38134 B
ATPOHHKEHEPHH.

Bnaoemm:

Haperkamu noadopa 3eMeHTOB
TEIIOTEXHHUECKOro 060py IoBaHNs
H MTPHHAMATE PELLIEHUA 110
YIYHIIEHHIO paboThl €ro y3/ios.

Yumern: Menonbsosars
COOTBETCTBYIOLE AHATHTHUECKHE
METO/L! TS POBEACHHS PACUETOB
uaeanuHuIX HKkios JIBC,
MAPOCHIIOBBIX YCTAHOBOK,
TENMOOOMEHHBIX allNapaTos n
HCITOJL30BATE TIOMYUCHHBIC
Pe3yLTATLL U BLIGOPA
KOHKPETHOI'O THIa
TEMIOTEXHNHUECKOTO
obopyaoBaHHi.

OIIK-5. Cnocoben
yUacTBoBATE B
MPOBEAESHHH
IKCICPHMEHTANBHbBIX
HCCNEI0BAHHIT B
npohecCHOHANBHOI
JIESITCNBHOCTH.

OIMK-5.1

[Ton pyKoOBOACTBOM
cnenyamicra fonee
BBICOKOI1 KBATH(HKALMH
VUACTBYET B
MPOBEIESHHH

AKCIEp HMEHTAJILHBIX
uccienopannii B obnacru
AMEKTPAGHKAIIH

H ABTOMATH3aLIHH
CENLCKOro XO3siiCTBA.

name:

MeroauKy npoBeaecHus
TENIOHHINICCKHX
IKCMIEPUMEHTANLHBIX
uccnenopanuit B obnacru
JNEKTPHPHKALHA H
ABRTOMATH3ALIHH CENILCKOTO
xosaitcrsa,

Yumemo:
HMcnons3oBath  COOTBETCTBYIOLLHE
METO/IHKH npH NpoBEICHHH
TETUIO(H3HYECKHX
IKCIEPHMEHTANLHBIX
HCCIEA0BaHI B obnacti
INEKTPHPHKALHH It
ABTOMATH3ALIH CEILCKOro
Xo3giicTBa.




Bnadems:
Hasbikamu NPOBEACHUS
TETIO(HU3HIECKUX
IKCNEPHMEHTAILHBIX
MCCeI0Banuii B obsacti
INEKTPH(PHKALHH H
ABTOMATH3ALNH CeNnbCKOro
XozsiicTBa  MOJ  PYKOBOJCTBOM
crieumanicTa  Oonee  BBICOKOi
KB UKALHH.
OIK-5.2 3uamo:
Hcnonesyer Knaccuueckue W COBPEMEHHbIE
KJIACCHYECKHE H | METOJIBI TEMIOPI3HYECKOro
COBpEMEHILIE HCCIIEIOBAHHS B obnacti
METO/BI HCCACIOBAHMS B | MeKTpuHKaLHu "
obnacru aBTOMAaTH3ALMH CENBCKOTo
AMEKTPUPHKALIH u | xo3sicTBa.
ABTOMATH3ALNH Ymems:

CeNbCKOro Xo3siicTna,

Hcnons308aTh KNaccH4YecKHe H
COBPEMEHHBIE METOIbI
TENIO(H3IIECKOro HCCIEN0BAHNS
B 001ACTH YNEKTPHHKALHM 1
aBTOMATH3ALHH CEILCKOro
X03aicTBA.

Bnradenu:

Hasbixamu NpPOBEIEHH
TEMIOU3HUECKHX  HCCNEN0BAHMIT,
HCIOML3YS PH ITOM KIACCHYECKHE
H COBpPEMEHHBIE MeTO/IbE B 00:1acTH
NEKTPHPUKALHH

H ABTOMATH3ALLHH CElIbCKOro
XO03AiCTBA.

=

2 ONMHCAHHE MOKAZATENEIT M KPHTEPHEB OUEHHBAHWA KOMMETEHLIMIA HA PASJIHYHBIX ITATIAX HX
GOPMHPOBAHHS, OIHCAHHUE INKAJI OUEHHBAHNA
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Onicanie WALl OLCHHBAHIN

1, Ouenka ¢HEyNOBNETRAPITENLHOD CTABITES CTYACHTY, e OBJIACBUICAY HIl ONHIM H3 INEMEHTOR KoMNeTenwn, T.e. ofuapyameweny
CYLLECTRCHHBIC NPOGETs B 3HAHMI OCHOKIHOIO NPOrpAMMHOrO MATEPHAIN MO JIHCUIIIIINE, JIONYCTHBIIEMY NPHHINHATbHbIC ownbm oph
TIPIMEHEHII TEOPETHUECKINK 35T, KOTOPBIC HE NO3BOMIOT €My NPOHOIENTL 0ByUeHIle 1IN NPUCTYNNTE K DpakTiIveckoii nentenbioct Ge3
ﬂonuﬂHllT(‘_ﬂLllOﬁ NOATOTORKH MO namiuii Lucunnnuue.

2. Ouenka «(yNOBNETROPHUTENLHOY CTARHTCH CTYJIEHTY, OBNAICBIIEMY JIEMEHTAMI KOMNCTCHLHN «3HATHY, T.C. MPONBHBIIEMY JilitHus
OCHOBHOrO NPOrPAMMHOrO MATCPHANL O ANCUINANIE b O0LEME, TEOOXOAIMON /U NIOCICNYIOMEro oGy eIt i npencToniLeil IPAKTHIECKOil
AENTENBHOCTH, FHAROMOMY € OCHOBHOIl PCKOMEHAOBAHNON ANTEPATYPOIT, JONYCTIBIEMY HETOUHOCTH B OTHETE HA DEAMEHE, HO B OCHOBHOM
oBnanaomemy HeoSXOMIMEIMIL HAHMSIMIL ZUIR HX YCTPAHEHIIH NPH KOPPEKTHPORKE CO CTOPOHL! IK3UMEHATOPA,

3. Ouenka «XOpPOWO: CTABHICA CTY/ACHTY, OBMAJICBLIEMY JNEMEHTAMI KOMIETEHIMN ¢3HATH? H «YMETh), MPOABIBIIEMY NONHOE 3uaHIE
NPOrPAMMHIOr0 MATEPHILIA 110 JCLIINANHE, OCBONBLIEMY OCHOBHYIO PEKOMCHIIOBAHIYIO JNITEpATYPY, obuapysisueny crabunbhbii xapakTep
3Hanmit 1 yMennit 1 cnocoBHoMy K HX CAMOCTOATENBHOMY NPHMEHEHNIO i ODHOBNEGHIIO B XONe MOCHEYIoWEero oby el I NPAKTHIECKOI!
AEATENLHOCTH.

4. Quenkst «OTMHUHO: CTABNTCH CTYNEHTY, OBJAACALIEMY SACMEHTAMI KOMIETSHIIIN «3HATHY, «YMETHH Il CRINACTEY, NPONBIBLIEMY
BCECTOPORHIIE 11 ryDOKHE 3HAHN TPOrPAMMHONO MATEPHARA N0 JUCUHTUIIHE, OCBOMBUIEMY OCHOBHYIO 1l AOTONHUTEILHYIO ANTEPATYPY,
ofHapy:uBLIesy THOPUECKIE CIOCOBHOCTI B MOHHMAHITN, H3NOMEHII Il TPAKTIHECKOM HCNOLIORAIIN YCROSHHBIX 3HAHIT.

5. OueHka «3a4TEHO) COOTBETCTBYET KPHTEPHAM OLEHOK OT «OTNHYHOY /10 :YAOBICTBOPHTENBIO

6. Ouenniea ¢He 304TeHO! COOTBETCTRYET KPHTEPHIO OLUEHKH (HeY/I0BNETBOPHTENLHON,

3 THIOBBIE KOHTPOJIBHBIE 3AJAHWA WJIH HHBIE MATEPHAJIBL,
HEOBXOJAUMBIE JJTS1 OLEHKH 3HAHUIT, YMEHHI, HABBLIKOB H (MJIH)
OMNBITA JEATEJABHOCTU, XAPAKTEPU3YIOIHUX ITAIbI ®OPMHPOBAHHUSI
KOMITETEHIHi{ B MPOLUECCE OCBOEHHS OBPA3OBATENLHOI]
INMPOIrPAMMEBI

Tabauna 3.1 — TuUnoBele KOHTPONLHBIC 3aJaHHA, COOTHECEHHBIC C HHIHMKATOPAMH

JIOCTHIKCHHA KOMIETEHUMIT

MHJIH](R‘T‘OP JOCTHIKCHHA KOMTIETCHIIHH

NeNe 3apanuii (Bonpocos, GHIETOB, TECTOB H
1p.) JUlsl OLEHKH Pe3ylbTaToB 08yueHus no
COOTHECEHHOMY HHAHKATODY LOCTHIKEHHSA

KOMIETCHLIHK

VK-2.1. dopmynupyer B paMKax
NOCTABISHHOI Le/IH

NPOSKTa COBOKYIMHOCTE B3aHMOCBSI3AHHBIX
3a1ay, 00cCneuMBAIOMNX €€ JOCTHIKCHHE,
Onpegenser 0KHAAEMBIE PE3YJILTATbI
peLIeHus

BBIACAEHHBIX 3a/1a4.

Bapuanthl  3ajaHuii AN KOHTPOIBHOI
paboTs o aucunminHe «TennoTeXHHKD:
1-20

QIK-1.1.

JIeMOHCTPHPYET 3HAHHE OCHOBHBIX 3AKOHOB
MATEMATHYECKHX, E€CTCCTBEHHOHAYUHBIX H
ofwenpoeccHOHANBHLIX JIACLIMTUINH,
HeoOXOAMMBIX A PEIIEHHA THIIOBBLIX 3a1a4
B 00J1ACTH ArPOMHIEHEPHH.

Bonpockl K 9K3aMeHy M0 JIHCLHILIHHE
«Tennorexuuka» B TeCTOBOI1 hopMe:
§-35

OIMK-1.2.
Hcnonuzyer 3HamHs OCHOBHBIX  3AKOHOB
MATEMATIUCCKHX H CCTECTBCHHBIX HAYK U

Bapuautsl  3aganmii  JUIsl KOHTPOJILHOI
pabotsl no aucuiHe « TenoTexHuKay:
21 —41

peLeHs CTAHJAPTHBIX 3a71a4 B
arpoHHIKCHEPHH.
OIK-5.1. Bonpockl K 3K3aMeHY [0 AHCIHIUTHHE

[Toa pykosoactsoM crieuyanucTa Gojee
BBICOKOIT KBATH(HKAUMH YHACTBYET B
[IPOBEJICHHH 3KCTICPHMEHTANLHBIX
Hecseaosanuii B o6nacT anexTpuuKkamnm
1 @BTOMATH3AINH CETLCKOIo Xo3aiicTsa,

«TennorexHuKa» B TecTOBOIT (hopme:
36-75

OlK-5.2.

Hernonbsyer KI1accHUECKHE H COBPEMEHHbIC
METO/bE HECHEAoBaHH B 001aCTH
MMEKTPHPHKALNH §I ABTOMATHIALHI
CeILCKOr0 XO3sHcTRa,

Borpockl  juiA MPOBENEHHA  3ALLHTLL
naGoparopHbix  pafoT N0 JAMCUHIUIMHC
«TennorexHuKan:

1-30

3.1 Tunosbie BONPoOCH! K di3aMeny no gucunminne «Tenaorexunka» B TecToBoii popme
1 ¥Ykamure, uTO paccMaTpHBALT pa3jcl « TCXHHYCCKAN TEPMOAHHAMHKA»:

| TeoperHyecKHe OCHOBLI IIPEAMETa H 3aKOHOMEPHOCTH

2 npuMeHenHe OCHOBHLIX 3aKOHOB TEPMOIMHAMHKH K XHMHUYECKHM HpoLeccaM

3 3aKOHLI TEPMOAMHAMHKH MPHMEHHTEIBHO K MPOLECCAM B3aHMHOIO ITPEBPaLeHis
TEMIOTL B MEXAMITIECKYIO PaboTy Wik MeXaHnueckoii paboTsl B TENIOTY

4 npUMEHEHHEe OCHOBHBIX  3AKOHOB TEPMOJHHAMHKH K (H3HKO-XHMUYUCCKHM

npoueccam

16




2 OTKpBITASI TEPMOAHHAMHYCCKAN CHCTEMA — ITO:

| Cucrema, KoTopas 0OMEHHBAETCA C OKPYHKAIOLIEH CPe/Ioil H BELIECTBOM

2 Cucrema, KoTopas 0GMEHHBAETCH C OKPYKAIOLIEH CPeLoil i TennoToli

3 Cucrema, koTopas 0OMEHHBACTC ¢ OKPYIKAIOLIEH CPE/IOil KOIMHMECTROM JIBHKSHIA

4 Cucrema, KOTOpas HE HMEET 000I0UKH
3 ApunadaTnoli HA3bLIBAETCH TEPMOAHHAMHYCCKAS CHETEMA, KOTOpAast:

| O6MeHIBaETCA € OKPYIKAIOLICH CPEoil BEILECTBOM

2 OBMeHHBacTCA ¢ OKPYKaIOLICH cpeioil TeroToit

3 He MosceT 0OMEHUBATLCA © OKPYIKaroILeil cpeaoi TennoTo

4 He Moxer 0OMEHHBATLCA C OKPYIKaIOLIEt cpeaoil BeLIECTBOM
4 Hukn Penkuna na HACKLIICHHOM NMAPC NO3BOAACT:

1 oBecrnieuntsb Gosiee BBICOKOE JABICHHE NMAPOB TCIIOHOCHTENA

2 3aMEHHTL IPOMOBIKHIT KOMIPECCOp Ha KOMTAKTHBIT HACOC

3 YMEHBIIHTB TEMIIEPATYPY TEILIOHOCHTEIA

4 yBENHYHTE TEMIEPATYPY TCILIOHOCHTEIS
5 Huxs Penkuna Ha Neperperom nape no3BossicT:

1 oGecneunTs Gonee BLICOKOE JABICHHE NTAPOB TEILIOHOCHTEIS

2 yBEIHMUUTL pecypc Aeranei napoBoil TYpPOHHBI, H3-3a CHIDKEHHA ONACHOCTH
KOPpO3HH

3 yBEAHYHMTL TEMICPATYPY TEILICHOCHTENS

4 yBEAHYHTD TEMNOEMKOCTD TEIIOHOCHTEI!
6 TepMoaHHAMHYCCKAR CHETEMA — 3TO!

| COBOKYNHOCTL MATCPHAILHBIX TE HAXOMALUMXCA BO  B3aUMOACHCTBHEH  C
OKpYHAIOMHIH Cpeoil

2 COBOKYNHOCTL MATCPHANLHBIX TEN HAXOISIUMXCS BO B3aUMOZCHCTBHM ApYr ¢
JIPYroM

3 COBOKYIHOCTH MATEPHANBHBIX TEM, HE B3aHMOJACHCTRYIOMIMX ¢ OKpyKalomeit
cpenoi

4 COBOKYIHOCTE MATEPHANIBHBIX TEJI, HE B3AHMOACHCTBYIOUINX JAPYT C IPYTOM
7 y{(ﬂ)l(ll".l"[:, KaKHe ¢IITII‘IECICI|E BCJIHYHHBI FIBJSIIOTCH OCHOBHLIMH
TEPMOAHHAMHYECKHMH MAPAMCTPAME COCTOSIHMSI:

| aGeomornas temneparypa T, yAenbHbI 00bEM v, IOTHOCT P

2 aBComoTHOE JaBIEHNE P, YACIBHBIH 00BEM V, NIOTHOCTE P

3 abeomornas Temneparypa T, abconoTHoe JaBlieHie p, NIOTHOCTL D

4 aGeomornas temneparypa T, abcomoTHoe aaBieHue p, yAelbiblii odbeM v
8 TepmoaunaMuuecKoe PABHOBECHE CHCTEMBI 3AKIIOYALTCS B TOM, 4TO:

| cocrosHie TEPMOAHHAMHYCCKOI CHCTEMbE MEHACTCS B TCUCHHE BPEMCHH

2 Bce TEPMOAHHAMHYECKHE NapaMeTPhbl MOCTOAHHBI BO BPEMEHH M OJIMHAKOBLI BO BCEX
TOUKAX CHCTCMbI

3 cocrosine TCpMO}lIIllilMH‘-IECKDrI CHCTEMbI MCHIICTCH B TEUCHHC lIHIIL HEKOTOPOro
BPEMCHH

4 COCTOAHHE TEPMOANHAMHYECKOIT CHCTEMBI OCTOAHNO MEHACTCH
9 ¥iaxnTe anaATHTHUCCKHTT BIA YPABHEIIS COCTOSIHHS 3ANNCANNOTO LIS O/HOIO
KIUIOTPAMMA WICATBHOTO Ii3a:

1 pv=RT

2 pV=MRT
3 pv=NkT
4 p=nkT

10 Yramnure GopMyaHpoBRy, KOTOPAS e OTHOCHTCS K NCPBOMY 3aKOHY
TEPMOAHHAMHKH:

| 3Meprus He MCUE3aCT M HE BO3HMKAET BHOBL, OHA NHIUL NEPEXOAHT H3 OLHOTO BHAA
B IpYroi

2 moGas (opma ABHIKEHMS crnocoGHa M JIODKHA NMPEBPAlaThes B MOOYI0 APYryio
(opMy JBHKEHHS

3 «peunwliiy ABUraTenh INEPBOr0 PpojJa HEBO3MOWEH, MPHUEM MMOA  «BEUHBIMY
ABHTAaTeNeM MepBoro poja NOHMMAETCS MAllMHA, NPoM3BoAsLast paboTy 63 3aTpar SHEPrHH

4 npmwKylias CHITA ONpPEAENAETCA HCKNIOUMTENBHO PA3BHOCTLIO TEMIIEPATYP, TO €CTh
OJIHO TEJI0 AOJKHO HMETDL TEMIIEPATYPY KAK MOJKHO BBILUE, & APYTOE — KAK MOAKHO HIKE
11 ¥kamure GopMyaupoBry, KOTOPASE OTHOCHTCS K NEPBOMY 3aKOHY TEPMOJHHAMHKH:

1 JHEeprus HE UCUE3ACT M HC BO3HHKACT BHOBL, OHA JIHIIL NEPEXOIUT U3 OLHOTO BHIA
B apyroii

2 TenoTA HE MOMET TOMHOCTBIO MPEBPAIATHCA B MEXAHHUECKYIO JHEpPruio, a
MEXAHHYECKAs JHEPIUs B TEMIIOTY - MOMET

3 BHYTpEHHsA YHEPTHA HE 3aBUCHT OT BH/A TEPMOIMHAMHICCKOr0 MpoLecca

4 paGoTa 3aBUCHT OT BHIA TEPMOJMHAMHYECKOTO MPOLIECCA
12 Pabora pacmimpenns — 3To:

| nepenaua suepruy OT OAHOTO TENA K APYroOMY CBSI3aHHAA ¢ YMEHbIICHHEM 00bheMa
pabouero Tena ik ¢ ero NepeMeLLEHHEM B POCTPAHCTBE

2 nepemaua >HEPrud OT OJAHOr0 Tela K APYromy CB3aHHas ¢ yBenuueHueMm o0bema
pa0ouero Tena Wik ¢ ero NepemMenieHHeM B MPOCTPaHCTBE

3 mepejada IHEPrUH OT OAHOrO TeNa K APYrOMY CBA3aHHAA ¢ M3MeHeHueMm 00beMa
pabotero Tea Wik ¢ ero NeEPEMELICHHEM B TIPOCTPAHCTBE

4 mepe/iaua SHEPruM OT OIHONO TEAd K APYTOMY HE CBA3aHHAA ¢ U3MeHeHnem obbema
pabouero Tena Wil ¢ ero NepemMelleHieM B IPOCTPAHCTRE
13 ¥Yamure, OT 4ero 3aBHCHT BeAHYHHA paGoTh:

1 OT KOHEUHOro K HAYAILHOrO COCTOAHHA PAOOUEr0 TENA, 4 TAKKE OT NYTH MpoLecca
2 OT KOHEUYHOTrO M HAYATBLHOrQ COCTOSHUA TEPMOIHHAMUYECKOH CHCTEMBI
3 oT myTH npouecca
4 oT xapakTepa M ImyTH npotecca
14 Tensora — 3102

1 maxpodusmueckas (opma nepeaaun IHEPrHH, NPH  KOTOPOil HMMEET MECTo
H3MEHCHHE AABICHHA TEMa

2 maxpodmsuueckas (opma [EPeiaul JHEPri, I[PH KOTOPOil MMEET MECTO
H3MEHEHHE 00LeMa Tena

3 maxpomsuueckas (opma  nepesaud  JUEPriM, MPH  KOTOPOIl HMEET MecTo
H3MEHEHHE TCMIIEPATYPbI TENIA

4 mukpodusuueckasn GopMa nepeiadn HEPrii, KOTOpas NEPeaacTcs CHCTeMe Yepes
€€ rpaHulibl B ONPEJCIEHHOM NPOLEcce
15 ¥Ykamcnre, 4T0 NOHHMACTCH M0/ BHIPAKCHUCM «BHYTPCHHSS JHCPIHSI WICATLHOTO
raia»:

I noHumaercs IHEPrust, ONMPCAC/IIONIAA CBA3L MEWKY AABJICHHEM H ofbeMoM

2 MOHHMAETCA KHHETHYCCKAs SHEPI U, CBABAHHAN C JIBIIKCHHEM MONCKYIT

3 MOHNMAETCA YHEPrHA, ONMPEICIAIONIAs CBA3L MENCLY A4BICHHEM H TCMIICPATY PO

4 MOHMMACTCA KMHETHUECKAS IHEPTHsL, HE CBA3AHHAS C JABHIKCHHEM MOJIEKYI
16 Yicamure anaInTHUeCKOe BLIPAMKCHNE NEPBOTO 3aK0HA TEPMOAHHAMHKH:

1 AQ=T AS



2p=nkT
3pv=RT
48Q=dU~+ 3L

17 Yramnre (popMyaupoBKY NEPBOT0 3aK0Na TCPMOAHHAMHKNA!

| Tlogpemendas TEMNOTA HACT HA YBGJIMYGHHE €€ BHYTPEHHEH OJHEPrHH H HA
coBepLIcHUE BHELHel paboTsl

2 B apnabarHoii cHeTeMe 0OMEHa TEroTol ¢ OKpyKatoweii cpenoii ner

3 Haubosee JKOHOMHYHDIM SIBIIETCA M30TEPMHHUECKHIT IIPOLECC CHKATHSI

4 Beunblii ABHraTeNb HEBO3MOKEH
18 ¥aeabHas TEMI0EMKOCTh —3T0:

1 KONMYECTBO TEMIOTH, COOOIIEHHOE ra3y B MNPOLECCE K H3MCHEHHIO €ro
TEMTICPATYpPhl NPH YCIOBHH, YTO PA3HOCTEL TEMNIEPATYP ABAACTCS KOHEUHOH BEIHUHHOMN

2 KONWYECTBO Teia HeoOXOAMMOE JUIA HACPeBAHHS CAHHHILI BEMIECTBA, UTOOLI
M3MEHHTD €10 TEMIEPATYPY HA OUH rpanyc

3 OTHOMIEHHE TCIUTOTLE CO00IAEMOIT B NPOLECCE rasy K H3MCHCHHIO Ero TeMNepaTypel
P YCAOBHH, YTO PA3HOCTE TEMIIEPATY HCUE3AIOMIC Mald

4 KONMYECTBO TEMJIA U3MEHAIOILCTO TEMIIEPATYPY ra3a Ha OJIHH rpajayc
19 Kaioe u3 npeacragieHnbiX BuIpazkenuii apaserces ypasuenuem Maiiepa:

1 AQ=T AS

2Q=AU+L

3egp-o=R

4pv=RT
20 YKamuTe AHAJTHTHUCCKHIT BH NEPBOro 3aKoHa TCPMOAHIAMHKA NPHMENHTCABIO K
H30XOPHOMY npoueccy:

Iq =Cp(T2—TL)
2q=p(va-v1)

3= C\‘(Tl '-Tg)
4 q= C\'(TJ 7T|)

21 ¥Yamunre anaaurngecknii puj NepBoTo 3aK0HA TCPMOJAHHAMHKH NPHMENNTEILHO K
H30TEPMHUCCKOMY POLECCy:

Lq=p(va—v1)

21=c(T)=Ta)
3 q=cy(T2— T))
4q=cy(T2-Th)

22 Ykamure aHAAnTHUECKii BHA NEPBOro 3aK0Ha TEPMOAHHAMHKH NPHMEHHTCILIO K
n300apHoMy npouecey:

L1=¢y(T)~Ta)
2q=cy(T2—T))
3qg=plva—vy)

4q=c(T2-Tp
23 YRaKHTE ANAJTHTHUCCKHIT BHL NCPBOIO 3AKOHA TEPMOAHHAMHKH NPUMCHHTEILHO K
apuabaTnomy npoueccy:

lq=c(T: =Ty
2 q=plva—vi)

3 (]:CL,{T37T|)
41=¢(T|~Ta)

24 Muorocrynenyarbiii Npouece CRATHA ¢ NPOMEKYTOUNLIM OXJIRKACHHCM MO3BOJACT!

| ymeHbiHTL paboTy CHKaTHA KOMIpeccopa
2 nonyHnTh G0J1CE BLICOKOE 1aBicHne

3 yMEHBLIIHTL BEC KOMTIpEeccopa
4 ynpocTHTL NPOLECC CHATHS!
25 Ilpouece cxRATHA B KOMIIpeccope siBsiCTes:

| M30TEPMHUYECKHM

2 n3o6apHbiM

3 MOAUTPONHBIM

4 apnabaTHbIM
26 Yiamure GopmMyJIHPOBKY, KOTOPas HE OTHOCHTCS KO BTOPOMY 3aK0oHY
TEPMOAHHAMHKH:

| npHpoa CAMOTIPOH3BONIBHO CTPEMUTCS K GONEE BEPOATHOMY COCTOAHUIO

2 B JIBHraTesic HEBO3MOMKHO BCIO NMOJBEACHHYIO TEILIOTY NPEBPATHTL B paboTy, 4acTh
ITOIl TEMIOThHE TEPAETCA HITH OTBOJIMTCA

3 oHeprus ABASTCA OJHOZHAUHOI (pyHKUMET COCTONHUA

4 peposmoykHo Oe3 3arpartsl paboThl NEPEJATE TEMIOTY OT XOJOIHOTO MCTOYHHKA K
ropaueMy
27 YKamuTe BLIpaKenie, CBsI3bIBAIOUICE NePBLI H BTOPOi 3aKOHBI TEPMOAHIAMHKIH:

1Q=AU+L

2 AQ=T AS

3TdS=du+dl

4 pv=RT
28 [uKAaMH HIH KPYTOBBIMH NPOUCCCAMH HA3LIBAIOT:

1 npougccsl, B Pe3yisTaTe KOTOPBIX pafouee TeN0 HE BO3BPAIIACTCS B HAUAILHOE
COCTOAHME

2 TIPOLIECEHl, B KOTOPLIX paGouee Te/0 He B3aHMOCHCTBYET ¢ OKpYIKaloNIei cpeloit

3 nmpouecesl, B KOTOPBIX pafouce Te/0 B3aHMOISHCTBYET ¢ OKpy:Kalouiei cpenoii

4 npoueccel, B pe3ynbTare KOTOpbIX paouee TEN0 BO3BPALIACTCH B HAYAIBHOE
COCTOHIE
29 Mpambie HHKILL — ITO:

| UHKIILI, HA OCYINECTBICHHE KOTOPBIX HE pacxoayercs padora

2 UKL, B KOTOPBIX TEILIOTA peBpaiaerca B paboty

3 UHKJIBL, B KOTOPBIX TEILIOTA HE NPEBpaLaeTes B padory

4 LHKJIBI, HA OCYIIECTRIEHHE KOTOPBIX pacxoayercs paGoTa
30 OGpaTHbie UHKILI — 9TO:

| UMKIIBI, HA OCYILIECTRIICITHE KOTOPBIX pacxoayercs pabora

2 UHKIBL, B KOTOPRIX TEMIOTA HE Npespaliaercs B paGory

3 WHKJIBL, B KOTOPBIX TEIUIOTA TIPEBpaiaeTea B paboTy

4 WHKITLI, HA OCYLECTBICHHE KOTOPBIX HE pacxojtyercs pabora
31 ®opmyna pas Tepmuuceroro KITL umeer sua:

I 1 =1—(To/Ty)
21, =1-(T\/Ty)
In, =1-(kiq)

4n, =1 —(Cy/Cy)

32 Ykamure, B 4eM OTJHUNC TSMJIOBOT0 HACOCA OT XOJIOAHN RO MALTHHLI

| B HAAHUIN Hacoca
2 B Gonee Buicokom KITJT
3 B orcyrersui unkna Pexxuna



4  yposusix Temneparyp T u Tz
33 Vikamure, H3 KAKHX TEPMOAMHAMHYECKHX MPOUECCOB COCTOMT HICANbNLIA UK
HOpPUINEBLIX ABATATENEH BIYTPENHEro cropanns padoTaomux npn V=const:

1 1-2 — H30TEpMHHECKOE pAcUIMpeHHe (MOABOA TEMoTh (); 2-3 — aanabaruoe
paciiipenue; 3-4 — 130TepMHYECKOE CHATHE (OTBOL TEILIOTE! (2); 4-1 —ammabarioe oKaTHe

2 1-2 — ammabarnoe paclkpenue; 2-3 — HIOTEPMIUECKOE pacliMpeHHe (IoiBojL
TEMOTHI (z); 3-4 — anuabaTHoe cKaTHe; 4-1 — H30TEPMHYECKOE CHKaTHE (OTBOA TEMIOTH ()

3 1-2 — anuabaruoe ciarue; 2-3 — n30GapHoe pactuvperte (MOABOMI TEIIOTH q;); 3-4
— aanabaTHoE paciuipenue; 4-1 — H30XOPHOE OXNIAKASHAE (OTBOJL TENTIOThL q2)

4 1-2 — aauabaTHOE CAATHE, 2-3 — H30XOPHOE HArPEeBaHHE (MOXBO TEMUIOTHE (1); 3-4 —
aquabarHoe pacluHpenie; 4-1 — H30X0pHOE OXJNAKACHHC (oTBOJ TETLIOTHL q3)
34 VKQKNTE, H3 KAKHX TEPMOHNAMHUCCKHX [POLCCCOB COCTOMT npimoii unka Kapno:

1 1-2 — anmuaBarHoe cxathe; 2-3 — H30XOPHOE HArpeBaHNe (MOABOL TENNOTL y); 3-4 —
aanaGarnoe pacinpenye; 4-1 — H30XOpHOE oxXnaxcaetne (OTBOA TCIIOTh q2)

2 1-2 — M30TEPMHYECKOE PAcIIMpeHue (IOABOA TErmoThl (); 2-3 — aauabarHoe
paciuppeniie; 3-4 — H30TePMUUCCKOE CKATHE (OTBOJ TEIUIOTHI qa); 4-1 — anuabaTHoE CKATHE

3 1-2 — aumabarnoe cxkarne; 2-3 — n3oGapHoe paciHpeHne (NOABOA TEIOTE (;); 3-4
— agmabaTHOE paciunpeHue; 4-1 — H30X0PHOE OXNAXKACHHE (OTBOJL TENIIOTh qz)

4 1-2 — aguabarnoe paciMpenue; 2-3 — H30TEPMHUECKOE paclUHpeHne (noisol
TennoTe qz); 3-4 — aguabarnoe cxarue; 4-1 — HIOTEPMIUCCKOE CHKATHE (0TBOJ TEMAOTHI )
35 YicasknTe, N3 KAKHX TEPMOTHHAMHUECKIX POIECCOB COCTONT 00PATHEIN WK
Kapno:

1 1-2 — apmuaGarnoe paciuHpenHe; 2-3 — H30TCPMHUECKOC PACUIHpEHne (noasozn
TEIOTHI (p); 3-4 — annaGarHoe CaaTHE; 4-1 — H30TEPMHUECKOE CaATHE (OTBOJ TENIOTEE qi)

2 1-2 — apuabaThoe cKaTHe, 2-3 — H30XOPHOE HArPEBaHHe (MOABOM TEMIOTEI q1); 3-4 —
anaGaTHOE pacuMpenue; 4-1 — H30X0PHOE OXNIANICHHE (OTBOJL TEMIOTHL {2)

3 1-2 — mioTepmitecKkoe paciuMpenne (MOABOA TemIOTh 1), 2-3 — aanabarioe
pacimpene; 3-4 — H30TEPMHYCCKOC CHATHE (OTBOJL TETUIOTHI qp); 4-1 — ammabaToe CKrarue

4 1-2 — annabaruoe okaTHe, 2-3 — u30GapHoe paciMpenue (MOABO TEMIOTH q); 3-4
— agnabarHoe paciiHpenne; 4-1 — H30X0pHOE OXTMKICHHE (OTBOL TEILIOTI q2)
36 CoBOKYNIOCTL MPHOBCHHBIX 3UA4CNHI TCMACPATY P BO BCEX TOMKAX H3YTAEMOTO
NPOCTPAHCTBA HA3LIBACTCS:

| NAOTHOCTBIO TEMIOBOrO MOTOKA
2 TEeMMEPATYPHBIM FPAIHEHTOM
3 TEMOBBLIM MOTOKOM
4 TemneparypHbIM M01eM
37 I'eomMeTpHUECKOe MECTO TOUCK C OXHHAKOBOI TEMIEPATYPOil HA3LIBACTCA:

| TennoBLIM MOTOKOM

2 TEMMEPATYPHBIM FPAAHECHTOM

3 H30TEPMUUECKOil HOBEPXHOCTRIO

4 MIOTHOCTLIO TEMIOBOIO MOTOKA
38 Temnoolven MeRIY ABIGKYIEHCH cpeaoii i MOBEPXHOCTHIO Karoro-nubo reaa
(TBEPAOIO, IUAKOTO WIH FA3000pATNO0T0) HAILIBAIOT!

1 TennooTaateii

2 TenaonpoBOAHOCTLIO
3 u3nyqenHem

4 rennonepenaveii

39 Nepenoc TeNIOTLE CTPYKTYPHBIMH YACTHUAME BEIMECTBA (MOJICKYIAMH, ATOMAMH,
JJICKTPONAMH) B MPOLECCe HX TEILIOBOr0 ABMAKEHHS HAZBIBAIOT:

| u3nyueHuem
2 Tennonepeaaqeii
3 TermooTaaueii
4 TemnonpoBoAHOCTLIO
40 [Mepeaaua TENJIOTHI B BAKYYME MOKET NPOHCXOANTE TOALKO:
1 Tenonepenauei
2 KOHBeKUHEii
3 TemnonpoBoAHOCTHIO
4 w3nyyeHHeM
41 [iBusKeHne TCNJIOUOCHTE 51, BOSHHKAIOILEE M0 JefCTBHEM MACCOBLIX CHII pasanaHoi
NPHPOABL, HA3LIBACTCSL:

| BBIHYICICHHOI KOHBEKLHETH

2 H3YuEHHEM

3 cBofoaHOIt KoHBEKIHETT

4 KoHBEKIMEH
42 JIBHoKeNHe TENJI0HOCHTENs, BO3HHKAIONICE 110/ ACiiCTBHEM BUCIINHX CHI (¢
HOMOUILIO HACOCA, BCHTHIISITODA, BETPA), HAZLIBACTCSL:

| BeIHYKASHHOH KOHBEKUHE
2 KOHBEKIMEH
3 u3nmyvenuem
4 cpoBoIHOI KOHBEKLHEH
43 Kaxoe u3 npeAcTaBJACHHbIX BLIPAKENHil siisieTest 3akonom Pypoe:
1 q= ot (Tx~Te)
2 E = ¢(1/100)"
3 q = AgpCol(Ti/100)" — (T2/100)*)
4q=-Agrad T
44 Kakoe w3 npeJcTABICHIBIX BLIPazKCHnii sipaseren 3aconom Cregana-boabumana:
lq=-Agrad T
2q=0(Tx—Ty)
3 E=¢(T/100)"
4 A, T=29x107 MK
45 YiamuTe, KAKOC M3 NPEACTABICHNLIX BbIDUKEHNil HCHOJLIYCTCS ISl pacuera

TenoodmMeni Hwiayucnuem MCEARAY TBCPALIMH TCJIAMH?
1 Q=ct(Ty—TIF

A
2Q= g(Tcw -Ta)lF

4 4
L LS 2
Q=g ¢y rl[[lﬁﬂ] (IUU] ]

4q=-Agrad T
46 Murencndurauns KONBEKTHBHOTO TEII000MENa Npeanoaaraer:

1 paspylieHne mOrpaHiiHoro cnod, ofpasopauue KPYNHBIX BHXPCl, yBenuuchue
crenenn TypoyJIeHTHOCTH 0TOKA

2 YBEJHMEHIC TCIUTONPOBOJHOCTH CTEHKH, PA3PYLICHHE MOIPAHNMHOrO  Clod,
00pa30BaHIe KPYIHLIX BUXPE
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3 yBe/MuEHie PasMepoB TEMIO0OMEHHOMH MOBEPXHOCTH, PaspYUICHIE MOrpaHHYHOr0
cnost, 06pazoBaHNe KPYMHBIX BHXpelt

4 yBENW4EHHE JTYMHCTOrO TEroBOro TOTOKE, obpaszoBaHue KPYMHBIX BHXpE,
YBEIHYCHHUE CTENeHH TYPOYICHTHOCTH NOTOKA
47 Tena000MCHHIKH, B KOTOPBIX ABA TCIUIONOCHTES € PASIHYHLIME TEMNCPATY DAMH
TEKYT B MPOCTPANCTRE, pa3ie/icHiom TBEepAOil CTeHKOil i TENA00GMEN B KOTOPBIX
NPOMCXOANT 32 CHET KONBEKLHMH H TEILIONPOBOANOCTI, HA3LIBAIOTCS:

| pereHepaTHBHLIMH TETJIOOOMEHHHKAMH

2 peKyTIepaTHBILIMH TETIO0OMEHHHKAMH

3 CMECHTENbHBIMH TSTI00GMEHHUKAMH

4 TennooBMEHHNKAME C BHYTPEHHHMH HCTOMHHKAMM TCIIOTHI
48 TernnooOMEnHHKH, B KOTOPBIX OJHA H TA JKe NOBEPXHOCTL HATPEBA, Mepes
onpee/ienuLIe NPOMEKYTKH BPeMEl, OMBIBAETCS TO rOpstiuM, TO XOIOAHBIM
TEIIONOCHTEACM, i TENJ006MEH B KOTOPBIX NPOHCXOANT B HECTAUHOMAPULIX Y CIOBHIX,
HA3LIBAIOTCS

| pexynepaTHBHBIMH TCMIO0OMEHHHKAMH

2 CMECHTENbHBIMH TEMIO0OMEHHHKAMH

3 Tenno0OMEHHHKAMH ¢ BHYTPEHHHMH MCTOMHHKAMH TEIIOTEI

4 pereHepaTHBHLIMH TEMIOOOMEHHHKAMHU
49 Ten00GMEIHHKH, B KOTOPBIX TEIONEPEAa4a OCYIECTBAACTCS npn
HCIOCPEACTBEHHOM CONPHKOCHOBEIHH H CMCLIEHIH FOPRUEro H X0/101H0T0
TENAOHOCHTE IS, HA3LIBAIOTCS:

| peresepaTHRHLIMH TEMI00OMEHHHKAMH

2 CMCCHTENbHBIMH TEMI00OMEHHHKAMH

3 pexkyneparTHBHLIMI TEMI006MEHHHKAMH

4 TeruooGMEHHHKAMM ¢ BHYTPEHHUMH HCTOUHHKAMH TEIUTOTDI
50 TenmooBMEHHIKH, B KOTOPBIX 04NN TENJIONOCHTCITL OTBOJUT TEIIOTY, BLIACICHHYIO
B CAMOM AMMAPATE, HA3LIBAIOTCA:

1 TeruooGMEHHHKAMH € BHYTPCHHHME HCTOMHHKAMH TCINOTLI

2 pexyreparHBHbLIMU TEII000MEHHHKAMH

3 pereHepaTHBHBIMI TEMIO0OMEHHHICAMH

4 cMecHTENBHBIMH TErI00OMEHHHKAMH
51 Ykamure, 4TO SBJAACTCH LGB0 KOHCTPYKTHBUOTO pactera TENnJI000MenHbIX
annaparTos:

| onpenejienue TEMNCPATYD TEILIOHOCHTENS Ha BLIXOAS 13 TernooOMEHHHKA H
KOAMUECTRO TEPEABAEMOI TEMIOThL, TPH 3TOM  AODKHA ObiTh  3ajana  MI0URjbL
FIOREPXHOCTH TEMLTo00MEN

2 onpeleNeHHe MACCOBBIX PACXOJI0B TernoHocHTeNnek

3 onpenecHHE KOIHMECTBA NepeIaBaeMoil TCrIoTh

4 onpenenenne miomaau pabocii mosepxuocTH Temoobmena
52 VicasKHTE, 4T0 SIBAACTCH NE/ILIO NPOBEPOUNOT0 PACHCTa TENI00TMEHIBIX
annaparos:

| onpeaeneHne KOIHIECTRA NEPEAABACMOTT TCINOTbI

2 onpejeiieHie TEMMEPATYp TCTUIOHOCHTCIS HA BBIXOAC H3 Ter1000MCHHHKA 1
KOJMMECTBO  MEPEAABACMOil  TEMIOTLI, NPH ITOM  JI0JIKHA OuITh  3aflaHa  [UIOAAbL
MOBEPXHOCTH TEroo0MeHa

3 onpeaenenne paboucil MOBEPXHOCTH TEI0OGMEHa; MpH ITOM  JIOJIKHO  ObITh
WIBCCTHO: KOMHUECTRO NEPEIABAEMOiT TENAOTH H H3MEHEHHE TEMTICPATY LI TEMIOHOCHTENEH

4 onpeeieHie MAcCoBLIX PACXOI0B TennonocHTeNei

35}
(%]

53 KKakoc U3 NpeAcTABICHHLIX BhIpAKenuii IBAACTCS 3AK010M HeroTona-Puxmana:

o n

! Q=g,,:¢ [I—IO%] 7[1%]'26]
A

2Q= g(rm*Tc:)F

3 Qj (X‘(TK—TC)F

4q=-hgradT
54 Kooppuumenr Tengooraasu o —iro:

| MOTHOCTE TEIUIOBOIO MOTOKA MPH IPAAHEHTE TEMICPATYPLI PABHOM SIHHHALE

2 TensI0BOIf MOTOK, OTHECEHHbIH K €/IHHHLE T0IAaAn

3 KOAMYECTBO TEIJIOTH, NEPEAABAEMOE B CIHMWHMILY BPEMEHH HCpE3 NPOM3BONLHYIO
MOBEPXHOCTH

4 MNOTHOCTS TErUIOBOTO MOTOKA MEMCLY TEMIOHOCHTENEM H CTEHKOH HPH PasHOCTH
TEMTICPATYp B N Fpaayc
55 Koadpunuent TenjionpoBoAHOCTH A —aro:

| KOAMYECTBO TEILIOTHI, TMEPEAABAEMOe B €IHHHUILY BPEMCHH 4epe3 MpPOM3BONLHYIO
[OBEPXHOCTD

2 MIOTHOCT TEILTOBOTC MOTOKA MPH PAJHEHTE TEMIIEPATYPhl PABHOM CAMHHULEC

3 [UIOTHOCTH TEMNOBOrO MOTOKA MENCLY TETUIOHOCHTENEM W CTEHKOH MPH pasiocTH
TEMIEpaTyp B OJIMH rpaayc

4 TeruToBOI MOTOK, OTHECEHHBII K GAHHHUE TIOAaNH
56 Yicamure, Kakoii kpureprii noaolus xapaKrepusyer HHTCHCHBHOCTH TenaoobMena
HA IPANMLC CTCHKA-RHAKOCTh:

1 uncno Hyccensra Ny = ——

A
2 yueno Peitnonbiaca Re = wi
v

3 uncno Mpanarm pp=Y
a
4 uneno pacroda g, - peaT’
2
v

57 Yiamure, KAKoi KpuTepHii 104001 onpeaenser XapaKTep ABUKEHHSI AKHAKOCTH:

5

1 uncno Cpacroda ¢y — peATI?

2 uneno Mpangras pp=Y

3 yucno Peitnonbica Re = “_I
v

4 wneno Hyecenbta Ny = %!

s
58 VicamnTe, KaKoii Kpurepnii nogodHn onpeaeaser Bansane uzHuecKuX cnoiicTn
JKMAKOCTH A TEII00TAAYY!

| uncno Peiinonbica Re = wl
v
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2 yucno [panamna pp = M
a

3 umcno Hyccenbra Ny = ol
A
ATI®
4 uucno Mpacroda Gr = B_gz_
v

59 Vicasure, KaKoil KpuTepHii nogo6ust XapaKTepU3yeT HITEHCHBIOCTL CB0GONOT0
[BIGKEHHS HHIKOCTH:

1 uncno Hpanaris pr=Y
a

2 uucno Hyceensra Ny=2"
A
3 yucno PeitHonbaca Re = LI
Y
3
4 yucno Mpacroda ¢, PEATI
=
2
60 YicaKuTe NPUALHITHATLIYIO PA3HHIY MEKAY TENI0NPOBOAHOCTLIO H
TenJonepeaaqeii Hepes MWIOCKYI0 CTCHKY

| majguuMe Wil OTCYTCTRHE KOI(HUMEHTOR TEMIONPOBOAHOCTH ¢ 0GEUX CTOPOH
CTEHKH

2 HAJHMYHE WK OTCYTCTBHE TEIIOBOrO MOTOKA HEPE3 CTEHKY

3 HANHYME HIIH OTCYTCTBHE TEMIEPATYPHOrO rpalHeHTa

4 HANHYHE WTH OTCYTCTBHE KOO QHIMEHTOB TEMIOOTAQH © 00CHX CTOPOH CTEHKH
61 Hurencudicanis Tenioofmena HeobXoauMa AIst TOro, UTobL:

| NOBBICHTB PECYPC TEMIOOGMEHHOTO arrapara
2 yIOyLIMTb NaPAMETPhl TCIUIOHOCHTEILA
3 BLIPOBHUTE TEMTICPATYPHOE 1101 TEMIIOHOCHTENA
4 cH3uTh rabapuThl TEMIOOGMEHHOIO annapara
62 [MopsA0K PACHONOIKEIHS OTPANHTHBIX CIOCH [10 X014y NOTOKA:

| TypByRENTHBIH, TAMHHAPHBIH, TEPEXOAHbIH
2 naMHHAPHBIH, TIEPEXOANBIH, TypOyIeHTHbIIT
3 HCpBUYHbI, NEPCXOAHBIH, BTOPHUHBI
4 sraMuHapHBL, TYPOYNEHTHRI, nepexoanbi
63 Mepenoc TENJIOTH B IAMHHADHOM NOTPAHKYHOM ¢10¢ IPOHCXOANT:

| TErIonpOBOAHOCTHIO

2 kouBeKLHEH

3 muryucHHeEM

4 renonepenavei
64 Mepenoc TENAOTHE B TYPOYICHTHOM HOIPAHHYIIOM CJ0C NPOHCXOANT NIABHLIM
o0pazom:

| TeruIonpoBOHOCTLIO
2 KOHBEKIHEH
3 u3ITyICHHEM
4 tennonepeaaueii
65 Morpannunstii c1oii odpasyercst noromy, To:

]
n

| MMeeTes TEMoBOM MOTOK MEMLY CTEHKOI H Ta30M I HHAKOCTLIO
2 ofiTekaemas MOBEPXHOCTH LIEPOXOBATAs
* 3 possnsercs TypOy/IeHTHOCTD MOTOKA
4 ra3 v KHAKOCTE 00N1a1a10T BA3KOCTLIO
66 Tensionepeaaya - 3To:

| mpouece Nepeiauy TEMIOTEL B razax

2 nepejaua TemioThl OT JKHAKOCTH K rasy

3 TEenI0NPOBO/IHOCTL B MKHAKIX HilH ra3000pasHbIX Tenax

4 ppouecc mepeiatd TEMNOTBI OT ORHOTO TCIIOHOCHTENR K ApyroMy €epes
Pa3enAIolLyIO HX CTEHKY
67 Beanunna, o6paTuas kodgpuuuenty TCIIonepesaH - ITo:

| cOTpPOTHBIICHHE TENONEpeaate

2 KO((HLMEHT TEMIONPOBOAHOCTH

3 k0 PHUHEHT TEMIOOT LA I

4 ko> PULMEHT M3y HCHHA
68 MaTepuan MOKET OBbITH HAZBAN TEIIOBLIM H30NATOPOM, ECIH Y HETO K03 phuuEenT
TENA01POBOAHOCTH:

1 A <0,02 Br/(m'K)
21%<0.2 Br/(mK)
3 %<2 Br/{mK)
4% <20 Bri{mK)
69 B 3akone ®ypne q =-A(dT/dn) 3nax Mmuiyc XapaKTepusyer:

| orpunaTensHOE 3HAMCHHE KONP(HIMEHTA TEIUIOOTAAUH
2 OTPHIATENBHOE 3HAYCHHE KOMphULMEHTa TENICNPOBOHOCTH
3 NpOTHROMONMIKHOE HAMPABIEHHE FPAMNEHTA TEMIICPATY P! ¥ TEILIOBOTD MOTOKA
4 MPOTHBOMOONKLOC HAMPABIEHHE TEMIOOTIAMH H TETUIONEPEAUH
70 3uauenne uneaa Re,,, Xapakrepusylomee B TpyOe nepexoa JaMmuapHoro
HOrPAINTHONO CJI0H [I0TOKA B TypOY/IeHTHbIi COCTAB/IACT:

1 2300
2 10000
323000
4 100000
71 OGobwennoc ypasnenue Tenaoodmena Nu = Re"Pr'Gr® nossossier paccaurarh:

1 upcro TIpaHaTAA AR BKHLIX HIDKCHEPHBIX TPHI0MCHII]

2 ymcino [pacroda Uit BBKHBIX HIGKEHEPHBIX IPHIOKEHHIT

3 TenIO0TAa Y JUIs BANKIEIX HIDKEHEPHBIX TIPHIOKCHHT

4 TEMMONPOBOAHOCTE IS BAMKHDIX HHKEHEPHLIX MPIITONCHIT
72 Tendtooraaua npi TYpOYJICHTHOM PCHKHME TEYEH sl BLILE, IeM NDH JaMHHADHOM,
T2

| ¢ NOMOUILIO TYPOYIEHTHBIX MYBCALNIT HHTEHCHBHO MEPEHOCHTCH TENII0TA, HEHKETH
TENIONPOBOAHOCTHIO

2 TypOysieHTHbIE MyIbCAlH AaloT 0onee BBICOKOE IHAPOCONPOTHBICHHE, HEHCTI
AaMHHAPHbIT norpaHuuHbLil ¢1oil

3 B nepsom cirydac GoJee BLICOKas TEIUIONPOBOIHOCTS NOTOKA

4 B IEPBOM C/1Y9a€ €CTh HJIYUEHHE
73 Koa(ppuunenT TenjonpoBoaHocTH BO3pacTaeT B cheyomeil nocie/10BATEALHOCTH:

1 BO3JLYX, JEPEBO, CTADL, ATIOMIHII, ME/L
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2 jiepeBo, BO31YX, CTallb, AIOMHHHIL, MelL
3 BO3/LYX, JIEPEBO, AMOMHHUI, CTAIb, MEADL
4 BO3MYX, IEPEBO, CTAMDb, ME/lb, ANOMHHHIT
74 Mepexoa JAMHHAPHOTO NOTPANMEMIOTO CJI0si B TYPOYJeHTHLI CBA3AH:

| ¢ BuIOM TennoHOCHTEA
2 ¢ norepeii NOTOKOM YCTOHUHBOCTH
3 co 3HAYCHHEM CKOPOCTH MOTOKA
4 ¢ BA3KOCTBIO MOTOKA
75 CpoGoanas KONBEKUHA:

| xapawrepusyercs Gosiee BLICOKHMH KOX(MHUMEHTAMH TEMIOOTAAUM, HEWEIH
BBIHYIKICHHAs

2 xapaxrepusyercs Oosiee HH3KHMH KO(HIMEHTAMH TENJOOTAAUH, HENETH
BBIHYKIGHHAs

3 poofuie e xapaxrepuzyercs K03 QHLINEHTOM TENIooT/atMH

4 umeer NpUMEPHO OAMHAKOBBIC KOIP(MIMEHTH TEMIOOTAAYH C BbIHYKIECHHOI
KOHBEKUUEI
76 ¥Ykamure, KAKOBLI 0CHOBHLIC NPHHIIANLI CAMOODPA3OBANUS:

| HempepLIBHOCTL

2 UeNneHANpaBIeHHOCTL

3 HHTErpaTHBHOCTD

4 CO3MAATENBHOCTD
77 ¥YKamuTe, KAKHC HCTOYHHIH 3HANHI Heo0XOQNMO HCNONB3OBATL [AJISl Mpouecca
camoobpazoBanun:

| nreparypy (METOAHYECKYIO, HAYUHO-MOMYAAPHYIO H 1IpP.)

2 cerb HHTCPHET

3 ceMHHapbl H KOH()EPEHIIHH

4 cmekanky
78 YkamuTe, UTO OTHOCHTCS K KOHCUHOMY PEIVJLTATY Tpolecca camoobpasosanmns
CTyAenTa:

| NOBBILICHUE KAYECTBA OCBOCHHA TIPEIMETA

2 paspalGoTka HOBBIX HIEH K I300peTenuii B npeicrasieHHoli 061acTi 3nanui

3 cHopoBKa

4 gona

3.2 Tunosbie BONPOCch! K dc3ameny no ancunniunne « Tenaorexunka» b yernoii gopme

Dzamenannounsiii onirer Ne 1

I Ocuosupie nousttist M onpeaencuns. OCHOBHBIC TEPMOAHHAMHUYCCKHE  [TAPAMETPDI
COCTOAHMSA
2 OcHOBHBIE MOHATHA W OAPEAEEHHS TEOPHH TEMIO0OMEHA,

DzamenaunoHnpii Guner Ne 2

| YpaBHEHHE COCTOSIHIS HIEAIBHOIO rasa.
2 Cnoco0bl nepejadan TenaoTH, TemionposoaHOCT..

JizamenauHoHHblii Ouier Ne 3
| INepsetii 3aK01 TCPMOAMHAMHKH W €r0 (PH3HUECKAA CYLLHOCTD.
2 Tleperoc TenIoTh TEMIONPOBOAHOCTLIO MPH CTAlIMOHAPHOM PEKHME,
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Iramenauuonubii Guner Ne 4

| AHATHTHYECKOE BHIPAYKEHHUE MEPBOro 3aKOHA TEPMOTHHAMHKH.
2 TennonpoBoANOCThL MHOTOCTOHHOI MIOCKO CTEHKH.

Iczamenanonnbli Guser Ne 5

1 MeTombl camoobpazoBaHHa.
2 KOHBEKTHBHLIT TEMIOOOMEH.

D3aMenaHoHH I OnseT Ne 6

1 Bropoii 3aK0H TepMOJAHHAMHKH, DHTPONNS.
2 TennooOMeH H3TyYEHHEM,

Dr3amMeHAUHOHHBIH OnateT Ne 7

1 O6uran (opMyIHPOBKa BTOPOro 3aK0oHa TepMoAHHAMMKH, PaboTa mukna,
2 IuppepeHunansHOE YpaBHEHHE KOHBEKTHBHOIO TEII00OMEHA.

D3zaMeHanHonnblii Oujter Ne 8

I TMpamoii wmicn Kapno.
2 O6o01IeHHBIE YPABHEHHS KOHBEKTHBHOIO TEIIO0OMEHA,

J3aMeHAHOHHBLI OnJter Ne 9

| OGparubiit nuxn Kapuo.
2 PacuerHble 3aBHCHMOCTH Ad onpejenenus kodpuuuentos rertooraaud. Tennooriaya
TPH BLIHYHCACHHOM TEUEHHH TEMIOHOCHTENSL.

IzamMeHaHOHN b Onirer Ne 10

| Ananuz TepMOAMHAMHYCCKHX MPOLECCOB HacanbHOro rasa. M3oxopHeiii u usobapHblii
MPOLIECChI.
2 Cnoxnbie BUAB TemmoooMena, Tennonepenaua,

Dzamenannonnsiii 6mrer Ne 11

I AHQIM3 TEPMOAMHAMHYECKHX [POLECCOB MJCAIBHOrO rasa.  M3orepMuucckuii u
anuabarHelii npoueccsl.
2 TennooOMeH H3IYHEHHEM.,

Drzamenannonnbiii Gnser Ne 12

I TTonwrponnsii npouece 1 ero 00odwaroIEee 3HAUEHHE,
2 Tennonepezaua uepes MWIOCKYIO CTEHKY.

I3aMeHAHOHHBIH Guier Ne 13

| Maeanbubie WMKIIbL MOPUIHEBLIX jasurareseii BHYTPCHHETO Cropanus.
2 OcHopbl pacucra TEMIMOOOMEHHBIX anmaparos.

Ikzamenanmonnbiii Guaer Ne 14
I Cpasuenue nuksios JIBC.

2 TeronpoBoOAHOCTb.

s

Fk3amenanHonHbii Guaer Ne
| Braskublii BO3ayx.
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2 OcHOBLI TEIUIOBOTO PacyeTa TerIo00MEHHbBIX arnaparos.

JzameHannoun bl ouser Ne 16

1 Boasanoii nap u npotece npeodpasosaius B P-V arpaMme.
2 TennoBoii pacuer peKkynepaTHBIOro TCIO0OMEHHIHKA.

Ik3amenanHounbiii Omner Ne 17

| Boastroii nap u npouece npeodpasosanus B T-S u h-5 auarpammax.
2 ONTHMATLHOE NPOCKTHPOBAHHE TETIO0OMEHHHKOB.

DiczamenanHonubtii 6nmer Ne 18

1 Bnasuwtit Bo3ayx # H-d quarpaMma BIayKHOIO BO3IYXa.
2 OCHOBHLIC PHHIHIBI caMooBpasosatus

DrzaMenanonubii Guner Ne 19

| [epBolit 3aK0N TEPMOIHHAMHIKH.
2 TennonpoBoAHOCTD.

Jczamenanonnbiii onaer Ne 20

1 LIMK/IbI MAPOCHIOBBIX YCTAHOBOK.
2 TMepenoc TeroThl TEMIONPOBOAHOCTRIO MPH CTALHOHAPHOM PEIKHME.

FxkzaMenaHoHHLIT Guner Ne 21

| Lluknpt PeHkHHa,
2 KoHBeKTHBHBII TEII000MEH.

JiczamenauHonbii Gnuer Ne 22

I TlapoBast XonoAHILHAS MALIHHA.
2 Koneunbtii pesyinTar nmporecca caMmoofpasopaHusl,

Ix3amMenannonnbiii Guner Ne 23

| Bropoii 3akoH TepMOAHHAM MKH.

2 OcHOBBI pacHeTa TEMIO0OMEHHBIX AllNapaTos.
Iczamenaunonnbiii Gumer Ne 24

1 TepMoAUHAMHYUCSCKHIT aHAIN3 TIPOLIECCOB B KOMITPECCOPaX.
2 OBo6IEHHbIC YPABHEHHA KOHBEKTHBHOTO TernooOMeHa.

Jczamenanuonnnlii omier Ne 25

1 TepMoauHAMHYECKHIT AHAIHS TPOLCCCOB B KOMIPECCOPAX.
2 PacucTHbIC 3ABHCHMOCTH JUl8  onpeiaesieHus  kod(uusenra  TEMaoOTAaun  T1pH
BLIHYIK/JICHHOM TEHCHHIL TCTLIOHOCHTEIIA.

FkzaMenanHonnbii onaer Ne 26

1 OcHoBHble nouATHA u  olipeacncand. OCHOBHBIC TEPMOAHHAMHUECKHE [APAMETPLI
COCTOSHHSL
2 TennonpoBoAHOCTb.

JzaMeHAUHOHH BT Ourer No 27
| YpaBueHne CoCToAHNA HACANLHOTO rasa.
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2 TennooGmen U3NyUEHHEM.

IK3AMEHAUHOHABIH OusteT Ne 28

1 TTepBblil 3aK0H TEPMOJAHHAMUKH,
2 Tennonepenada 4cpes MIOCKYHO CTEHKY.

Fxk3amenanonunbii Gmner Ne 29

| AHANMTHYECKOE BLIPAKEHNE NEPBOro 3aK0HA TEPMOJIHHAMHKH,
2 OCHOBHBIE IOHSITHS ¥ ONPE/ICICHHS TEOPHH TEILToo0Mena.

Fczamenaunonnsii Guser Ne 30

I TennoemMKOCTE 'a30B H MOHATHE IHTUILITHH.
2 TennonpoBOAHOCTD.

zamenanHonnslii Guner Ne 31

| Bropoit 3aK0H TCPMOAHHAMEKH. DHTPOMHSL.
2 Knaccudukarms TeniooOMenLIX annaparos.

3.3 TunoBkic BAPHANTSI 32AAHHIT A5 KOHTPOJLHOI pafoTel 10 AHCUHTUIHIIC
«TennoTexHuKa»

3apaua 1
Hauansuas temneparypa posnyxa t; = 150 °C, macca m = 1,0 xr. Haiitn paGory

u3mMeneHus o0LeMa, H3MCHEHHE BHYTPCHHEH HHEPrud W MOABEACHHYIO TEIUIOTY Mpi
[IOJINTPOITHOM PACIIHPEHHH BO3AYXA /10 Aasneuus P, = 0,1 MIla u temneparypet t, = 27

O C. Moxazarens nomurponst M= 1,2, M306pasirs npotece B PV — KOOPAHHATAX.
3anaua 2
Bozayx maccoii 1 kr npu HauwibHOM AABJICHHH Py = 16x10° rlla u Temneparype

0

t, = 177 °C pacumpsiercs aanaGaro 10 JaBieHns Py = 4,5x10° rlla, Onpenennts
TEMMEpaTYPy BO3AYXA B KOHUE PACIIMPCHNA, WIMEHCHWE BHYTpeHHEl duepriu u paboty
npouecca. M306pasuth npouece B PV — KOOPAMHATAX,

3apaua 3

B rnopuuHeBoM ABUraTeic BHYTPEHHEr0 CrOpaHus ra3bl ¢ HAMANBHOI TeMnepaTypoit
t, = 1500 C u pasnenmem py = 3,0 MIa pacunipserces noaurponno (n = 1,2) 10
jasnetis p, = 0,3 MIIa, Onpeaennts paGory paciuupenns 1 n300pa3nTh MPOLECC B PV —
u Ts — xoopannarax (razs ofnagaloT ceoifcTBaMH BO3AYXA).

3apaua 4

1 Kr BO3yXa NpH HAUAILHOM JARICHIH Py

0.4 MIla u remneparype t; = 100

°C usmenser cmoe coctoamne A0 jasnchus Py = 0,1 MIla. Onpeaeants KOHEHHYIO
TEMMCPATYPY H COBEPLICHHYIO PaloTy, €C/ MPOLECC TPOWCXOMNT: 4) H30XOpHO; )
aanabdaryo. M306pasuTs npoLeccst B PV — KOOP/UTHATAX.

3anaua 5



Bosayx npu HauaibHbix pasnenun 0,5 MIla n remneparype 40 °C apuaGaruo
pacumpaerca o aasnenus 0,15 MIla, Bo ckonkko pas 10/mKeH YBEIHYUTLCA ero 00nem H
kakopa ©yamer koHeunas temneparypa. Omnpemennth padory pacuupenus. M3oOpasuts
npouece B pv — u TS — koopaunarax.

3anaua 6

1,5 Kr BO3dyxa CHHMAIOT nomutpornHo oT p; = 0,09 MIla u t; = 18 °C no

japienus p, = 1 MIla. Temneparypa npu 3Tom nosbimaerca o t) = 125 ",

OnpeJennTs NokazarTenb NOMHTPOMNbI, KOHEUHBI 00beM, 3aTpateHnyIo paGoTy H KOJTHYECTBO
OTBEIICHHOIT TemnoTsl. M300pasuTh mpolecce B PV — KOOPAHHATAX.

3apnaua 7
3
B [0nHTPOIIHOM TIPOLIECCE 3aaHbl Cleaylomme napametpel: Py = 1x107 rlla, t; =

27 °C, p; = 1x10* 1TTa, vy = 0,12 M/, QOnpenenuTt TMOKa3aTenb MOJHTPOILL,
NOJBCCHHOE KOJIMYECTBO TeroTsl U pafory npouecca uia | kr posayxa. Msobpasuts
NpoOUECe B PV — KOOPAHHATAX.

3anaua 8

OGbem Bo3ayxa npu aguabaruoM cxxarud B unwannape JIBC ymensinaercs B 12 pas.
Hauansnas Temneparypa so3fyxa nepen cxaruem t; = 77 °C, navannHoe AaBieHie P =
0,09 MIla. Onpenenurh TeMneparypy W JasjeHHe BO3jiyXa nocne cuarus. HMzoOpasurs
npouece 8 py — n Ts — koopaunarax.

3apaua 9

Bosayx B xoiuuectse I Kr npu u30bITOMHOM JaBieHuy, pasHoM 1 aT u Temneparype

3
27 °C pacmmpscres aamaGarno 1o komednoro obwema V, = 10 wm’. Onpegemirs
Hauanbielii oGbem W paBoTy, copepiiaemyro Bosmyxom. MsoGpasnts mpouecc B pv — n
Ts — koopaunarax.
3anaua 10
2 0 -

I wr Bo3jtyxa npH HauansHoii Temneparype t; = 30 C u nanennn py =0,1 MIla
cmnMaerea aguabario 0 KOHEUHOro jasneHus p, = 1,5 MIla. Onpeaenurs KoHeuHblit
00bEM, KOHEUHYIO TEMIEparypy W satpaueHnyio padory. M3obpasurs npouecc B PV — H
Ts — koopunarax.

3apaua 11

1 xr Bospyxa npu pasnennu py; = 0.5 Mlla u temneparype t; = 111 °C
PACLIMPACTES! TIOSINTPOINHO 10 jAasnenus Py = 0.1 MIla. OnpeaenuTs KOHEUHOE COCTOSHHE

BO3MYXA, H3MEHEHHE BHYTPEHUCH DHEPrHIL, KOJTHYECTBO MOJMBEACHHON TEMIOTH M
nonyuennyo paGoTy, ecim noxasarens noantponsl n = 1.2, M3o06pasuthk npoucce B Py —

KOOPIMHATAX.

Jamaua 12

Bosayx maccoii | kr cacumaeres nzodapHo (p = 14x10° rTla) or BAuAIHOTO OGbEME
vi= 0,1 M/KE 10 vy = 0.07 m/kr. OnpeseniTs nepenam TCMIEpaTyp B HPOLECCE,
OTBEIACHHOE KOJHUCCTBO TEIIOTHL, IMEHEHIE BHYTpenneii sueprun u padory npouecca.
M3o0Gpazutek npoliece B PV — KOOpAHHATAX.

3amaua 13

| kr BO3gyxa NONMTPONHO PACUIMpAETCA OT HAYATLHOro masnenusa [2 ar go 2 ar,

npuuem ofbem ero ymemmumnca B 4 pasa, HawansHas temneparypa paesa 127 °C,
OnpenenuTs MOKA3aTENb MOJMTPONBI, HAYANbHBI M KOHEWHbIH OOBEMBI, KOHEUHYIO
TeMneparypy u padory paciumpenns. M306pasuth npouecce 8 PV — KOOPAKRHATAX.

3anaua 14

B nopuiseBoM jABHratene BHYTPEHHEro CrOpaHHs rasbl ¢ HaMANbHOI TeMNepaTypoii
t, = 2000 *C u pasnennem p; = 3,5 MIla pacumpsiores anuaGario. OnpenenuTs
paboty pacumpenus o gasnedus 0,1 MIIa (paSouee Teno - Bosayx). MsoGpasute npouece B
pv — 1 Ts — koopaunarax.

3anaua 15
1,5 kr BO3AyXa CHRMMAOT MoAHTponHO o py = 0,09 Mila u t; = 18 °C no

nasneHus P, = | MIla. Temnepatypa npu stoM mnossumnaercs o t; = 125 °C.
Onpesienuts NOKa3arensb MOJIMTPOILL, KOHEUHbIH 00beM, 3aTpaueHHy10 pafoTy M KOIHYECTBO
orBeleHHoil TeroTel. M306pasuts npouecc B PV — KOOpAMHATAX.

3apaua 16

Onpenenurs NOKasarTeNnh MOJNTPONbI, NOJBEAEHHOE KONHYECTBO TEMIOThl M padoTy
NPOUECCa MpH  M3MEHEHHH CocToAnMA Bosayxa (1 kr), ecinnm M3BECTHBl  CrELylolme
napamerpst: py = 100 klla; t; = 27 °C; p, = 10* tTla; v, = =0,12w"/kr. U306pasurts
IIPOLECC B PV — KOOPAMHATAX.

3apaua 17

Hauannioe cocrosnue sosayxa onpenensercs napamerpavu: py = 1 MIla u v, =
0,5 m’ier, Haiitn koueuHbic oGbeM H TEMIIEPATYPY [pPH H30TCPMHUCCKOM CKATHH /10
nasienust 3,0 MITa u onpeaenuts padory cxkarust, MzoGpasurs npounece 8 pv — u Ts —
KOOP,IMHATAX.

3anaua 18

Bosayx maccoii | kr npu temneparype t; = 15 °C u pasnenun py = =7x10° rlla
pacupsiercs H306apHO 10 06beMa vy = 0,2 m/xr, Onpeaennts KOHEUHYIO TEMTICPATYPY,
MOJIBEJCHHOE KOJHUECTBO TEMIOThl U pabory npouecca. M3o0pasure npomecc B pv —

KOOp/IMHATAX.
3anaua 19
Jns nsMmepenus Manbix  M30BITOUHBIX JaBiaeHuil Han HeGONLUINX  paspexeHHil
NPUMEHSIOT MUKpOMaHoMeTpbl (Pucynok 1.1).
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1 - BO3AYXOBOA
2 - Tpybka mukpomaHomeTpa 1

I

Pucyror 1.1 — Cxema Bo3ayxoBoja 1 MUKPOMaHOMETpa
Onpenennth abCoNOTHOE JaBICHHE B BO3AYXOBOAE 1, eciu anuHa CTONGA KILAKOCTH

B TpyOKEe MHKpOMAHOMETpa 2, HAKNOHEHHON MoJ yriom 300, pasHa 180 mm. PaGouas
WHIKOCTL — COMPT, nioTHocthio p= 0,8 r/em?. Tlokasamis Gapomerpa 0,1020 MIla.
Jlasnenue peipasuth B Meranackanax (MIla), Munmme"?ax pTYyTHOro cTON0A (MM. PT. CT.) I
B KILTOrPaMM-CHIIAX Ha KBaJpaTHLLi CAHTHMETD (Krc/em™)

Janava 20

B tpyOke manomerpa | (Pucynok 1.2), coemmmsiouleiica ¢ OKpymaloweil cpenoii,
uMeerca ¢Tonf Bojsl BeicoToii 50 Mm. OnpenennTh JABICHHE P B PECHBEPE 2 H BLIPA3HTH
ero B kunonackanax (klla), ecnu pasHocTs YpoBHEit pryTH B maHomerpe cocrasisier 120 mm,
a Gapomerpuucckoe dasienne pg = 0,95 arm. [2].

1 - Tpybka maHomeTpa
2 - pecuBep |
—

N o= T

%]

2

20MM | =50 Mm

1, =120
1

Pucynor 1.2 — Cxema pecupepa 0 MaHOMETPa

Japaua 21
Mnockan cTanbHas CTEHKA MapoBOro KOTAA ¢ KOM(MPHIKEHTOM TEUIONPOBOAHOCTH

Br
A= 454 —— uronmmnoii 6 = 20 MM, OMBIBAETCS C O/IHOI CTOPOHLI TOPSAHHMH FA3AMH,
M -
a ¢ apyroii cropous! — Bojoil (Pucynox 1).

L
(98]

t.°C Aoawn A huax

Pucynok 1 — PacnpencneHue TEMACPaTYphl TPH MEPEAAue TEruIOTE MEXCLY JABYMs
TEMTOHOCHTEAMH HEPE3 MIIOCKYH) TPEXCIOHHYIO CTEHKY
TIpuuem co CTOPOHB BO/BL CTANBHAS CTEHKA MOKPhITA cnoeM Hakunm (A, .. = 2,325

= 4 MM, a CO CTODOHBI ra30B — cnoeM camu (A ., = 0,1163

) ronwunol 8,

M-

) oot 8y, = 2 Mm. Temmeparypa rasos t, = 800 *C. pomwt by, = 200

M-

0 Br
C, x03(ipHuHEHT TEMIIOOTAAUH OT ra30B K cTeHKe 0Ly = 46,5 —5 - M OT CTeHKH I BOAE
M-

Br
o, = 1163 ———. Haiitn koddupriment Tennonepenasn K ot apiMoBsix razos K Boje,
K

2
M -
UIOTHOCTE TEIUIOBOTO MOTOKA (| M TEMMEPATyphl MOBEPXHOCTEl Tpexcrnoiinoil riockoi
CTEHKH tc, 5 tfz’ tcj " tc4-

Janaua 22

Bamion, emkocrbio 70 s HaMONHEH  KHCIOPOJAOM (02) €O CHEayIOmUMH
napaMerpaMi: p = 98 arm., t= 20 *C. Onpepenuts MacCy KHMCIopoaa.

3apaua 23

[Mnornoers Bozayxa P npu gapaenun 102,365 wlla u remneparype 0 ‘e pasHa
1,293 wr/m®. Yemy Gyaer pasna nuoTHocTh sosayxa npn temmeparype 20 °C u masrenmny
1500 klla?

3apaua 24
B 6annone emrocteio 100 a1 conepinres kucnopoa maccoii 117 kr npu remneparype

(1] .
20 " C. Onpesennts JapieHie KHCA0poaa B GUUIOHE, eciii Macea nopoknero Gamtona 102
KT,
3apaua 25
JHus asrorennoii ceapku npnsesnn Ganion kucnopoaa sMmectumoctsio 100 s Haiitu

macey kucnopoaa, ecnu ero gasnenne 10,8 MIla npu Temneparype 17 °C. Hapymnoe
naasnenne 100 xlla.
3anaua 26
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B Gawione eMmrocTsio 40 g maxommrest kuciaopon npu gasacnun 112 ar. mo

MaHoMeTpy, Temreparypa ero 37 ‘e, armoc(pepHoe JaBieHHe pasHo 736 MM. pT. CT.
OnpenenuTs Maccy KHCJIOPOAA H €ro MIoTHOCTS,

3amaua 27

OnpexenuTs KOJIUECTBO TEMOTh, KOTOPOe HEOGX0AHMO MOLABECTH K 3 KT BO3IYXA,

0
HAXOAAMIErOCA B 3aKPLITOM cocyae u mMelomero temmeparypy ty = 0 "C u gasneuue

L]
p; = 0.1 MIla, utoGs Harperh ero o temmeparypbi 500 C Onpegenurs koHeuHoe
NABICHHE.

3anaua 28
OnpesieuTh KOIHYeCTBO M0ABEACHHOI TEMIOTh U paboTy, COBEPLIACMYIO 2 KI' a30Ta

(Nz), npu ero u3oBbapuomM Harpepannn ot 100 no 600 " C, ecnu nanncuie p= 1MiIla.

3apaua 29

Bosayx, maccoit 10 wr pacwmmpsierca usorepmuueckn npn t= 400 °C or
HauansHoro Aasnenus Py = 800 xIla o koueumoro ofvema Vy = 5 v, Onpenennh
HauansHbI 06LEM, KOHEHHOE AajieHne i paboTy pacIiHpEHHs.

3anaua 30

Kucnoponu (02) B KosmuecTBe 2 Kkr anuabarHo PacUIHpAETCS 0T HA4YalbHOrO

cocrosnna py = 1,0 MIa u t; = 227 °C 10 KOHEHHOTO COCTOAHMS, ONPEIEIAEMOro
Aawnetem Py = 0,1 MIla. Onpenemirs KoHeHHbIC mapamerpbl rasa (Vy m ty) n paGoty
PACHIMPCHHUS.

3ajmaua 31
1 kr Bo3AyXa NOJUTPOTIHO PACIIMPAETCS OT HAYAILHOrO JAasneHds 12 aTtm 1o

KOHeuHOro Jjiapienus 2 aTm. Hauanwnas temneparypa posiyxa papia 127 °C. Moxasarens
noaurporisl M= 1,2, Onpefcnuth Hauanbibii 1 KOHEUHLIT OGLEMBI, KOHCUHYIO
TeMIepaTypy H paboTy pacuIMpeHHs.

3apaua 32

1 Kr BO3AyXa COBEPUIACT LMK C MOABOJAOM TEIUIOTLI IpH V = const. Havamsnoe

0
aBcomoTHoe Jartenne so3ayxa py; = 0,1 MIla, navansuas temneparypa t; = 17 C.a
K/
Kr

OnpenenyTs NAPAMETPHE BO3AYXA B XAPAKTEPHLIX TOUKAX LKA, MONE3HYI0 PaGoTy 38 LMK H
KOJMMECTBO OTBEJEHHOH TENIoThL,

Zapaua 33

Llmic € MOABOAOM TEIUIOTH NPH MOCTOSHHOM O00BEME ONPEIENeH CINEAYIOUHMI

crenens ckatna € = 4,5. Komnmecrso noapenentoit B mukie tenorsl ¢ = 1380

0
JIAHHBIMHG HAYQILHBIE apaMerpel paGouero Tena py = 0,1 MIa, t; = 10 C., a crenens
carmus €="7,5, aasnenne py = 6.3 MIla. PaGouce teno — 1 kr posayxa. Onpenennrs
repmuseckuil KITJL v paboty unka.

Japaua 34
Ius mmkna JIBC ¢ noAsooM TEIIOTHL B mpolecce P = const OnpexeniTh

repmnueckuii KIMJL 17,. padory wucra 1, 1 konnuectso noaseiennoii Temiorsl gy . ecin

tn

a
5 ]

m3sectHo: pafouee teno — 1 Kr Bo3ayxa, HaualbHeIC MapamMeTphl Bosayxa py = 0,1 Mlla,

t,=10 °C, nasnenue B KOHIE MOJROAA TENIOTEL Py = 5,2 MIla, pacmmperue pagouero
TENA IPOHCXOANT JI0 nasienus py = 0,4 MIla,

3apaua 35

Jins wakna JIBC co cMELIAHHBIM TOJIBOJOM TETIOTHI OMPENETHTL Py, Vi, T; BCex

Kkpaiiux Touek npoueccoB u tepmuueckuii KIJ[ co cnenyiommmu ganneivu: py = 0,1

MIla, t; = 0 @, P3 = 5 Mlla, p5 = 0,25 MIla, konM4eCTBO TENNOTEL, NOABEACHHOH B

- ik
usobaprom npouecce (f; = 400 ——, paGouee Teno — 1 Kr Bo3ayxa.
Kr

3apaua 36
ﬂl’lﬂ HACATBHOIO HMKNA MOPLIHEBOrO ABUraTeNns © [IOABOJAOM TCIUIOTEL IPH ¥ = const
OTIPEJICIMUTE MAPAMETPBl BCEX OCHOBHBIX TOMEK, MOJE3HYIO YAEHLHYIO paboTy, YAENLHLIE

KOJIMMECTBA NOABENEHHOI 1 oTBeaennoii Tennorel, Tepmuueckuii KT uukna. Jauw: py =

0
0,1 MIa, t; = 47 " C, crenens cxarns € = 4,0, cTenens NOBHIIENHA JaBCHN A=4,0.

Pabouce Teno — pozayx. TennoeMkocTh pabouero Tena NpUHATE MOCTOAHHOI,
3apaua 37
Jliist mzieansHOro UHKNA MOPUIHEBOrO ABUrATENS ¢ MOABOIOM TCILIOTHI NpH P = const

OTIPEJIETHTE MAPAMETPHl BCEX OCHOBHBIX TOUEK, MONE3HYIO YAEIbHYI0 paboTy. yaenbHoe
KOJMYMECTBO MMOABSACHHOI U oTBeeHHO# TennoTsl, Tepmuteckuil KITI uuina. Jans:: py =

0,1 MIla, t, = 73 °C, crenens cuarun € = 20, crencns NPEABAPHTENLHOIO PACHIHPCHHSI

p =2, pabouee Teno — rozayx. TennoemkoeTs pabouero Tena NPHHATE NOCTOAHHOIL.

3anaua 38
B nMKne mopluHeBoro ABMCATENs BHYTPEHHETO CrOPAHHs €O CMEITAHHLIM MOABOJIOM

TEennoTe HauaikHoe japneuue py = 0,1 MIla, navanwhas Temneparypa t; = 27 °c,

. K/
crenens ckatust €=15, konuuectso noasenenHoit Tennorsl = 1340 ——,
KI'
nokazarens annadarel k = 1,4, Makcimansroe gasnesue B uukne py = 5,5 MIla. PaGouee
T

reno — sosayx (R, =

287 —— ). Onpenenure napaMeTpbl B XapakTECPHLIX TOHKAX
Kkr-K
uHia, padoTy ckatHs, pacipenus i paboTy LKA, KOJHHECTBO OTBEAEHNOI TErIoThi,
repmusecknii KIJ| wicra, a raxe tepmuueckuii KITJ uukna Kapuo s nonyvennpix
NPEENOB TEMIEPATYP.

3apaua 39

B uHKIC NOPLIHEBOTO [BHFATENS CO CMEHIAHHBLIM TOJBOJOM TEMJIOTHI HAUAILHOE

0
napnenne py = 0,1 MIla, nauaneuas Ttemneparypa ¢, = 27 C, crenens cmarns
€=12,7. creneus nomeimuenns gasmenns A= 1,4, crenens npeasapiTenbHOrO
Y )
pacumpenus p=1,6. Pabouee Teno — Bo3LyX, TEMIOEMKOCTH MPHHSTh MOCTOSAHHLIMI

i/l (VI

iep = 1,01 —K ). Onpeaennrs napaMeTpbl B XapaKTepHLIX TOUYKAX

(¢, = 0,72
Kkr- K KI' -
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uMKna, paboTy CKaTHsl, paciMpents H paGoTy HHKIA, YACILHBIE KOTHYECTBA MOABEACHHOI 1
oTBeaeHHOIl TerutoTel 1 Tepmuueckuit KITIL wnka.

3amaua 40

JUtsi UMKNa JIBMratens BHYTPEHHErO CropaHus ¢ KOMOWHHPOBAHHBIM TIOABOAOM
TEenaoTH pacxoia Tormuea coctapnger 0,035 wr wa 1 xr paGouero Tena. HauanbHble

napamerper: py = 0,0882 MIla, t; = 50 9C. Crenems caarns € =10, Makcnmanshoe
maenenye B unkne 4 MITa. Onpegenuts Tepmudeckuii KII 1 00 TEmoTsl TOMIHBA,
g p ML
noaseacHuoit B npouecce P = const, TerioTa cropaHus TOIIHBA Q) = =2926 ——.
Kr
PaGouee Teno obnanaer csolicTBaMH BO3/IyXa.
3anaua 41
JUtsi MKTa ABMrATENs BHYTPEHHErO CrOpaHHsA CO CMELIAHHBIM MOABOMOM TEILIOThI
pacxon tonymea cocrasnsier 0,035 wr wa 1 kr paGouero Tena. Hauanenas remneparypa B

unkne pasna 50 °C, MakcumanbHas Temneparypa 2000 K. Onpenesurs tepauteciknii KT,

€CJTH M3MEHEHIC YTPOMHH B MPOLECCE MO/IBOJA TEMIOTHI MPH MOCTOAHHOM JIABIICHHH PABHO
&/l

0,32 ———, a TemoTa CropanHs TOILIHBA QE = 293
Kkr- K Kr

CBOIfCTBAMM BO3/1y XA,

. PaGouee Teno obnanaer

3.4 TUNOBLIE BONPOCH] V1T CAMOCTOATEALHOI PAGOTHI CTYACHTOB 110 AHCUHIIHNE
«TengoTeXHuKa»

1 INepeuncauTe cnocobbl MONYHECHIS HU3KIX Temneparyp?

2 Kakpe Bemectsa MPUMEHAIOTCA B KauecTse padouero Tend B XOJOMMILHBIX
yeraHonkax?

3 OOBACHUTE, KAK NPOTCKACT LMKII NapoBofi KOMIIPECCOPHOI XOJIOAMIBHOM MallHHbI
(ua Ts— anarpamme)?

4 W3 kakux 3JEMEHTOB COCTOHT XONOAMILHAA YCTAHOBKA M Kakoi npouecc
OCYIIECTRISIETCS B KANCIOM M3 HUX?

5 Yo Takoe X0noawibHblil koadduument? Kakopo ero conepkarine?

6 (busnuecKas CYLHOCTE MPOUECea TEMIONPOBOAHOCTH,

7 dbopmyanpoBka 3akoHa bypoe.

8 UTo Ha3bIBAETCA TEMMCPaTyPHbIM nosiem?

9 YTo TAKOE HIOTEPMHUECKAs MOBEPXHOCTL H TEMIEPaTypHbIii rpanent?

10 huspueckuii eMpIcn KOIPQHIMENTA TENIONPOBOAHOCTH?

|1 Kak onpenensaercs TEMI08oii moTokK Uepes miockylo crenky?

12 IKaK onpeenseTcs TennoBoii NoToK YEPE3 LHIHIPHYECKYIO CTeHKY?

13 Kakoii nponece Ha3bIRAETEs KOHBEKTHBHLIM Terootmenom?

14 Kakoii npotiece Ha3bIBASTCS TEIOOTAAMET?

15 Harmure dopmyay 3akona Helotona — Prxvana.

16 Kakue (JakTopul BAHAIOT HA HHTCHCHBHOCTL TEMI00TAAMH?

17 UeM ONpeienseTes PesciM JABHIKSHH AHAKOCTH?

18 Kaxue umcna (kpurepuu) nojoGust sABISIOTCH ONPSACHAIOWNME B [IPOLIECCE
TEIIOOTAAUH NPH BLIHYJICHHOM ABINKEHHI KHIKOCTH?

19 Harminwre ypapHeHHe nofo0Hs JUIS BLIHYHUIEHHOrO ABIIKCHIS BO3YXa.

20 OGwacunre usnuecknii cMpicn umcen Hyccenwra, pacroga, [lpanamia w
Peiinonbaca.

21 Y70 HA3LIBAETCA NAPLHATBHBIM AaBIeHnem?
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22 Yo Takoe abcomoThas Bnaxuocts? Kak ona onpenenserca?

23 Yro Takoe prarocojepianne?

24 Yto Takoe oTHocHTeNbHAs BrakuocTs? Kak oHa onpenenaerca?

25 B ueM pasiuuue MEXKIY HACHILUEHHLIM H HEHACHIIIEHHLIM BIDKHBIM BO3AYXOM?

26 Kak onpenensercs Ha hd- JAuarpammeé TOUKA, COOTBETCTBYHOLLAS JAHHOMY
COCTOAHHIO BO3LYyXa?

27 Kak onpe/ie/ercs TeMreparypa Touki pockl?

28 I{aK 3MEHAIOTCS MAPAMETPbI BIAKHOrO BO3AYXa IPH HATPEBARHH H OXJaxAeHHNT

29 Kak H3MeHsMIOTCS MapaMeTphl BO3/1yXa NPH CYLIKe MatepHana?

30 Kax wuzobpaxkaioress Ha hd — AHArpaMME OCHOBHLIE TMpPOLECCHI  H3MEHEHHs
COCTOAHMSA BIAKHOrO Bo3ayxa?

31 KaxoBbl OCHOBHbIE IPHHIMIILE CaM000pa3oBaius?

32 B uem 3aknouaercs cyTh camoobpazosanua’?

33 KaxoBbl MCTOMHHKN 3HAHMI 1 camo00pasoBaHHs?

34 Kaxue Bujubl JAEATENBHOCTH MOKHO OTHECTH K OCHOBHBIM COCTABIIAIOLLHM
npouecca caMmooGpasoBanms?

35 Kakos koHe4Hblil pe3y/IbTaT npoLecca caMmooOpasonanua?



4 METOJIMYECKHWE MATEPUAJILI, ONPEJAEIAIOIMNE NPOUEYPDI
OULEHHBAHUSA 3HAHUNA, YMEHNI{, HABLIKOB 1 (MJTH) ONBLITA
JEATEILHOCTH, XAPAKTEPH3YIOIIMX 3TANBI ®OPMHUPOBAHHA
KOMIETEHLHIT

[lpuBoaATCs BHABI TEKYWEro KOHTPOJS H KPHTCPHH  OLCHHBAHHA yueOHoii
JCATENLHOCTH MO KAKIOMY €€ BHAY [0 CEMECTPaM, COFJaCHO KOTOPbIM IPOMCXOMHT
HAYKCIIGHME COOTBETCTBYIOMIHX Oa/noB.

.HGKLIHH OLEHHUBAIOTCA M0 NOCELIaeMOCTH, AKTHBHOCTH, YMCHMIO BBIACIHTL [NABHYIO
MBICHE,

JlaBoparopble 3auATUs OLEHHBAKOTCS MO CAMOCTOATEILHOCTH BBIIONHEHMS paGoThl,
rpaMoTHOCTH B OqJOpMﬂe}lld}L npanunm-lor:ru BLITTOJIHEHHA,

C(lMOCTDRTEJ'ILsIIaﬂ paﬁom OLIEHUBAETCS IO KauecrBy H I(OJ’IH‘IBCTBy BBITIONIHEHHBIX
JOMANIHAX [I)ﬂﬁ()T1 rpaMmOTHOCTH B OIIJOPMJISE-]HH, MpaBuIIbHOCTH BBIMTOJIHEHHA.

ITpomescy TouHAas aTTeCTaLlis MPOBOAUTCA B (hopme 3K3amMena.

Kpurepuu OLEHKH 3K3aMeHA B TecTOBOI  (popme: konuuecTpo OannoB  HIH
YJIOBNIETBOPHTE/ILHO, XOPOIO, oTnudHo. Jlist NONyueHuds COOTBCTCTBYIOUWEH OLCHKH HA
IK3AMEHE [0 KYPCY HCTIONb3YeTcs HAKONMTEIbHAs CHCTeMa GanibHO-peliTHHIOBOI paGoThl
crynenTor. MTOroBas OlEHKA CKIaBIBAETCS U3 CYMMB GAIUIOB HIH OLCHOK, MOMYUCHHBIX N0
BCEM PA3AENaM KYpca H CyMMbI GULIOB MOTYUSHHOH Ha JK3aMeHe.

l{pHTBpIﬂ-I OUCHKH YpOBH3 JHAHUIT CWHCHTOB C HCNOJIL3OBAHHEM TECTA HA IK3AMCHE
no yueOHOI JHCUHIIHHE

OueHka XapakTepHCTHKH OTBETA CTYACHTA
OriHyHO 86-100 % npasuiibHBIX OTBETOB
Xopoluo 71-85 %
Y 1OBICTBOPUTENBHO 51- 70%
Hey1oBneTBOPHTENLHO Memnee 51 %

Konuuectno GanioR M OUEHKA HEY/JOBJETBOPHTEILHO, YIOBICTBOPHTEILHO, XOPOLIO,
OTAHYHO OTPEIACSIOTCS MPOTPAMMHBIMHI CPEACTBAMHE [0 KOIHUECTBY MPaBHALHLIX OTBETOB K
KOJIHMECTBY CyHaiHO BbIOpaHibIX BONIPOCOB.

KpHTepHH OLEHNBAHHS KOMIETCHLIHIT CietyI01IHE!

I.  Orsersl HMEIOT MOMHBIE pPeliCHHA (C NPaBHIbLHBIM OTBETOM). KX coaepkanne
CBHJIETE/ILCTBYET 00 YBEPCHHBIX 3HAHMAX OGYWAIOIErocs H O €ro yMEHHH pelIaTh
NPOPecCHOHATLHBIE 3A4A4H, OIEHHRAETCA B 5 GAIIOB (OTIHMHO);

2. Bonee 75 % OTBETOB HMMCIOT MONHBIC PELUEHM (C NPaBHALHBIM OTBETOM). MX
COJICPIKAHIC CBIACTEABCTBYET O JAOCTATONHBIX SHAHUAX oByqaouerocs i ero yMcHuu
pewars npoeccuonanbibie 3anaun —4 fania (Xopouo);

3. He menee 50 % OTBETOB MMEIOT MONHBLIC PEWICHHA (C MPABHILHLIM OTBETOM) HMX
COIEIKAHHE CRHACTEILCTBYET 00 YAOBNETBOPHUTELULIX 3HAHNAX o0yuaiowerocs 1 0
€ro OrPAHHUYEHHOM YMEHIH PELIATh MpO(heCCHOHAILHBIC 3a/aUi, COOTBETCTBYIOLINE
ero Gyayueit kpainuxawi — 3 Gana (yA0BICTBOPHTEILHO);

4, Menee 50 % OTBETOB HMEIOT peuieHHA € MpaBibHbiM orsetoM. HX coaepaanne
CBUAECTENLCTRYET O CNabbiX 3HaAHHAX of0yualomerocst M ero HEYMCHHH PElarh
npodeccHoHANLHBLIC 3a1a4H — 2 Oajuia (HCYLOBJIETBOPHTENLHO).



