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1 NEPEYEHDb KOMIETEHIMI C YKAZAHHEM DTAIIOB UX .
GOPMHUPOBAHHS B IIPOUECCE OCBOEHHS OBPA3OBATEJILHOH
IMPOTPAMMBI

B pesyasrare ocsoenns OITOI GakaaBpHara o HANPaBIeHHIO noAroTosky 35.03.06
ArpoumieHepus, 00yYaIOWAMiica A0NKEH OBIANETh CINEIYIOUMMH PE3yILTATAMH 0ByueHms
no gucuumnnne «Tennorexunkay,

Ta6muua 1.1 — TpeboBanua K pe3ybTaTaM OCBOSHHS JHCLIMIUTHHBL

KomnereHuus

WMuankarop aocTinkenms
KOMMETEHIHH

[TepedeHb MiIaHupyemeix
pesynpTaTtoB 0Gyuenus no
JIMCLMIIIHHE

VK-2. Cniocoben
OnpesenarTh Kpyr
3anaq B pamMkax
NOCTABJICHHOIT LEeu
1 BBIOHpATH
ONMTHMAJILHBIE
cnocodbl UX
PELLEHUA, HCXO1s 13
JeliCTBYIOUIHX
TPABOBBIX HOPM,
MMEIOLINXCA
pecypcoB i
OrpaHH4eHHIL.

YK-2.1 opmynupyer B
paMkax  NOCTaBJICHHOI
Lenm

MPOEKTa  COBOKYMHOCTh
B3aHMOCBA3AHHBLIX

3aj1a4, obecneyuBaroiHX
€e JIOCTHIKEHHE.
Onpenenser oxpAaEMbe
pe3ybTaTkl PELEHHs
BbIIENEHHBIX 3a71aY.

3uarn: Crnocodr nOCTHMEHHA
[OCTABACHHOIN LEH NPOEKTa NPH
peLICHMH 3a1a4 MO TEXHUHECKOI
TEPMOIMHAMHKE M TEOPHH
TEIooOMeHa.

¥merb: Henonbsoparh MeTO/Ib!
PacueToB M0 TEXHHUECKOI
TEPMOAUHAMHUKE H TEOPHH
TCMI00OMEHA JUTA PEIIEHHUS
PasTHYHBIX B3aUMOCBA3AHHBIX
3a/1a4.

Buaajgers: Hapbikamu onpeaenenus
0KUIAEMBIX PE3YIILTATOB IPH
PELIEHHH 33124 [0 TEXHHUECKOT
TCPMOIHHAMHKE H TEOPHH
Ten1000MeHa.

OlK-1. Cnocoben
peluars THIOBbIE
JaAa4u
npodecCHOHATLHOI
ACATENLHOCTH Ha
OCHOBE 3HAHHIT
OCHOBHBIX 3AKOHOB
MATEMATHUYECKHX I
CCTECTBEHHBIX NAYK
C MPUMEHEHHEM
WH(pOPMALHOHHEIX
TEXHOIOT i

OIK-1.1
JleMOHCTPHPYET 3HAHHE
OCHOBHBIX 3aKOHOB
MATEMATHYECKHX,
€CTECTBEHHOHAYHHBIX H
ofenpoeccHoHANLHBIX
JIMCLIHIUTHH,
HEOOXOAHMBIX JUIA
peLueH s THIOBKIX 3a1au
B 00J1acTH
arpoHHIKEHEPHH.

3uark: OCHOBHBIC 3AKOHLI
€CTECTBEHHOHAYUHBIX JIHCLIMIIIIH,
3AKOHLI TEXHHYECKOTT
TEPMOUHAMHKH, TEOPHH
TennooOMeHa H METO/Ibl pacHera
TENI00OMEHHBIX AIIITApaToB s
PELICHHS THIIOBBIX 33/1a4 B
ArpoOHHIKEHEPHH.

¥uerw: Mcnoabsosarsb
COOTBETCTBYIOIIHE AHANHTHUECKHE
METOJIb! JUIS TIPOBEJCHIA PACUETOB
uneanbHeIX nuknos JIBC,
[lﬂpDCl-U[OBl)IX )"CTRHOBOK,
TenI000OMEHHBIX ANNapaTon i
HCIOJIL30BATE MONYYEHHBIC
pesysILTaThl LTS BEIGOpA
KOHKPETHOrO THIA
TEMIOTEXHHUCCKOTO

| oGopynosarus,

(o3}

Bnagern: Hasbikamu noabopa
NEMEHTOR CHCTEM OTOTIIEHHS,
BCHTHJIAILIMH H FrOpAHEro
BOLOCHAOMKEHHA, YMETh
AHANH3HPOBATH PaloTY OCHOBHOTO
TENIOTEXHHUECKOrO 000py oBaAHMS
W TIPHHHMATDL KOHKPETHbIE
peLIeHHs MO YydieH 0 paboThl
€ro y3/0B,

OIlK-1.2

HCIIOHBByC’I‘ 3HaZHHA
OCHOBHBIX 3aKOHOB
MATEMATHUYCCKHX H
ECTECTBEHHLIX HAYK s
PELICHHS CTAHAAPTHLIX
3a4a4 B arpOHHKCHCPHH.

Snameo:

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JHCIIMITIHH,
3aKOHB] TEXHHYECCKOI
TepPMOAHHAMMKH, TEOPHH
TemiooOMeHa 1 METOIBI pacuera
TermooOMEHHBIX arnapaToB s
peLEHHs! CTAHIAPTHBIX 3a/1a4 B
ArpOHHIKCHEPHH.

Ymeno:

Mcnonb30Bath COOTBETCTBYIONMIHE
AHATTUTHYECKUE METOAbI PH
MPOBEIEHHA TEMIOTEXHUUECKHX
PACUETOB JUISl PELIEHHS
CTaH/IAPTHBIX 337144 B
ArPOHHIKCHEPHN.

Bnaoenu:

Haspikamu noadopa eMeHToB
TEMIOTEXHUUECKOT0 050pPY I0BAH I
H MPUHUMATH PELLIEHHS 110
YIAYULIEHHIO paBoThl €ro Y3108,

OI1K-5. Cnocoben
YHaCTBOBATh B
HOpOBeIeHHH
IKCHIEPHMEHTANIBHBIX
uccreoBaHnii B
npojeccHoHANBHOI
JIEATENIbHOCTH,

OIK-5.1

Ilon pyxonoacTsom
cnenuanucra dosee
BLICOKOH KBANH(HKALHN
YUHacTBYET B
NPOBEACHHH
IKCMIEPHMEHTATLHBIX
HeeaenoBauuii B obnacth
CKTPUPUKALIIH

M ABTOMAaTH3ALMN
CEJILCKOIo X03AHcTBa.

3namo:

MeToanKy npoBeaeHHs
TETO(H3HYCCKHX
IKCMICPUMEHTAIBHBIX
uceneaoBaHuii B obnacru
NSKTPUPHKALIH K
ABTOMATH3ALHH CENLCKOro
Xo3siicTBa.

Ymemo:

Mcnosib30Barh  COOTBETCTBYIOMINE
METOHKH npH NPOBEJCHHH
Te]’IJIOt]]HEHlICCI(H.\'
IKCHEPUMEHTANBHBIX
uccne0paHMii B oGnactn
INeKTpHPIKAaIn i
ABTOMATH3ALHH CENbCKOro
xossiferea.




2 ONHCAHHE MOKA3ATEIEI M KPHTEPHEB OUEHMBAHWSA KOMITETEHUMIT HA PA3JIHUHLIX DTAMNAX HX
DOPMHPOBAHIS, ONHCAHUE WKAJ OUEHHBAHHA

MaGnuua 2.1 — [Mokazatens 1 KpHTEPHIE ONpeAenenns ypouHs COPMIPOBAHHOCTY KOMIETEHIN (HHTErPHPOBAHIAR OUEHK YPOBHA
cpOPMIPOBAHHOCTIL HHANKATOPOR AOCTHAEHHN KOMNETEHLILIT)

Braoemos:
Hasbikamu npoBeacHHA
TEMTO(PH3HUECKHX
IKCHEPHMEHTATLHBIX
HCCIeI0BaHH i B obmacTh
ANEKTPH(PHKALHH H
ABTOMATH3ALIHH CENBbCKOro
XosdiicrBa 10O PYKOBOJICTBOM
crietpanera  0onee  BBICOKO#
KBATHPHKALHH.
OIK-5.2 3namu:
Hemonesyer Knaccuueckne ©  COBpEMEHHBLIE
KIACCHHCCKHE U | METOJIBI TEMIO(H3HICCKOrO
COBPEMEHHbIC HCCIIEIOBAHNA B obnactu
METOJIbl MCCIIEAOBAHNA B | INEKTPH(PHKALIHY H
obsracTu ABTOMATH3ALHH CENbCKOro
IEKTPUPUKALTHI H | X03sHCTBA.
ABTOMATH3ALHH Yueme:

CENIbCKOro X03AHCTBa.

Hcenons308ats KJIACCHIECKAS H
COBPEMEHHBIE METO/LbI
TEIO(U3UUECKOro HCCIEA0BAHMS
B ofnacry MEKTPUPHKALHK A
ABTOMATH3ALMH CENLCKOro
Xo3siicTBa.

Braodems:

Hasblkamn [IPOBEEHHA
TEMIOPHIMUECKHX HCCNEIOBaHmii,
HCIIONMB3YS TIPH OTOM KIACCHUYECKHE
U COBpPEMEHHBIE METOIbI B 00IaCTH
ek TPHPHKALHH

U ABTOMATH3ALHH CEJILCKOTO
Xo3siicTea.

Kon i naumenosanne TTnampyenmsle ICpirrepun ouennsanna pe3yabTaTos obyuenns
HHAHKATOPA pe3ynuTaTL oGy e HCY/IOBICTHOPHTENBR | YIOBNETBOPHTENBHO XOpOoLo OTAHMHO
HOCTIKENs o
KoMneTenunn
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Onitcianne KA OUSHItBAHI

1. Quenka CHEYOBNCTHOPITENLHON CTABHTCH CTYACHTY, HE OBJIAZCHWEMY HII ONHIM H3 3ICMEHTOB KOMIETEHUMN, T.€. oﬁnapyxuml.uemy
CYLECTHEHHBIE H]JQK—)EJI'I:I B 3HAHIM OCHOBHOrO APOrPAMMHOIO MATEPHANA (10 JNCUMANHHE, NONYCTHBIIEMY TPHHIHANMILHbIE oLHdKI npu
NPHMEHEHNH TEOPETHHECKIX E\Hﬂﬂilﬁ, KOTOPEIE HE NO3BOANIOT EMY MPOACIIKHTEL an‘lelllld A NPHCTYIHNTE K ﬂdeTiiIICL'KOI'I nentensHocTn Oe3
NONOIHNTEABHOI TOATOTOBKH 1O AAHHOI ANCHHIINHE,

2. Quenxa «YIOBNETBOPUTAILHON CTABUTCH CTYIEHTY, OBIANEBLIEMY 3JICMCHTAMI KOMNETEHUHH «3HAThl, T.€. MPOARHDLIEMY 3HAHNA
OCHOBHOTO MPOrPAMMHOrO MATEPHANA NO JAUCLIIIIIHHE B OEBEMC, HEOOXOMIHMOM s nocneaylouero Uﬁ)“leliiﬂl " l\'pc’lb'l'l}!i“lcﬁ ﬂpﬂ’ﬂ'"‘icck(’i‘l
ACATENBHOCTH, IHIKOMOMY € ocHonHoit penomeunouﬂmloii ﬂllTCpJTypnrl, JIonyCTHRIIEMY HETOUHOCTH B OTHETE Hi IKIAMeHe, HO B OCHORHOM
0ONIAAKOWENY HEOTXKOMNMBIMIT FHAHHIMI JUTR X YCTPAHEHNA NPH KOPPEKTIPOBKE CO CTOPOHLI IKIAMEHATOPA.

3. Ouenxa UXOPOLIO» CTABUTCH CTYAGHTY, OBNAMEBUIEMY JICMEHTAMN KOMTETEHIMH (3HATLY 1 GYMETh), NPOABNBLICMY NOAHOE 3HAHHE

NPOCPAMMIIOND MATEPHANA O AHCHMANNNE, O Y OCHOBHYIO 1YI0 2TepaTypy, oGHapykusuemy crabunsHbil xapaktep
IHAKNIT B YMCHNTT 1l CNOCOBHOMY K HX CAMOCTORTENLHOMY APHMEHEHIio 1 ODHOBNENHIO 0 XOAe NOCNenyiomere adyuenns il NpaKTHIECKOil
JeATENLHOCTI.

4. Ouenka <OTMUMHO} CTABUTCH CTYIEHTY, OWLLIEBIIEMY MEMEHTAMH KOMNCTCHILHH «[3HATB), €YMETBH W «BAANETLY, NPOANHBLUEMY

BCECTOPOHHME 1T myﬁmcltc BHAHI MPOrpAMMHOrG MaTEPHAIa NO JNCUHTIIHHE, OCBOMBIUEMY OCHOBHYIO H AONOAHNTEALHYIQ JNTCPATYDPY,
0OHAPYINBLICMY TBOPUECKNE CHOCODHOCTIL B NOHIMANITH, HANCKEHHH I NPAKTHYECKOM HICTIONLI0BAHITH YODDEHHLIX 3HUHIIT.

5 Ouetika <304TCHON COOTRETCTBYET KPHTEPHAM OUEHOK OF COTINMIO: 10 «YIOBIETEOPHTENLHO)

6. Quenka «ue 3avTeHON COOTRETCTBYET KPHTEPIHIO OLCHKH ¢HEYN0BNETBOPHTETBHON,

3 TUIMOBBIE KOHTPOJILHBIE 3AJJAHHMS HJIH HHBLIE MATEPHAJIBI,
HEOBXOJANMBIE JJsI OLIEHKH 3HAHHI, YMEHHI, HABLIKOB M (MJTH)
OMNbITA JEATEJILHOCTH, XAPAKTEPH3YIOIIUX DTAILI ®OPMUPOBAHUSA
KOMIIETEHLHAH B MPOLECCE OCBOEHUSA OBPA30BATELHOI
MPOTPAMMOBI

Tabmnua 3.1 — TunoOBbIE KOHTPONLHBIE 3a/laHHs, COOTHECEHHBIC € HHAMKATOpaMH

JOCTHKCHHS KOMMETEHIHIH

HHJIP!KHTOP JACCTHIKCHHA KOMIIETCHUHH

[ NeNe 3amauuii (Bonpocos, GUNETOB, TECTOB H

np.) JUIs OLEHKH Pe3yIETaTOR 00yUeHN!S Mo
COOTHECEHHOMY HHIMKATOPY JAOCTHICHHA
KOMIETCHIIHM

YK-2.1. bopmynupyer B pamkax
MOCTABJIEHHOI LENH

NPOCKTA COBOKYITHOCTb B3aHM OCBABAHHLIX
3az1a4, 00ECNeTHBAIOMINX €€ JOCTHIKEHHE.
Onpenenser 0KNIAEMbIC PE3YILTATLE
peLIeHus

BBIIE/IEHHDIX 3a/a4.

Bapuantel  3amamuii A8 KOHTPOMNLHOI
paboTsl no aucuinine «Tennorexuukay:
1-20

OITIKC-1.1.

JIeMOHCTPHPYET 3HAHME OCHOBHBLIX 3AKOHOB
MATEMATHUECKHX, ECTECTBEHHOHAYHHLIX U
obmenpodeccHoHanbLHEIX JHCLMIUTHH,
HEOOXOMMMBIX /N5l PELISHHS TUMOBbLIX 3a/au
B 06JIACTH arpOHHIKEHEPHH,

Bonpocel Kk 9k3aMeHy [0 JIHCUMIUIHHE
«Ternorexuukay B TecToBOil opme:
8-35

OIK-1.2.
HMcnone3yer 3Hanusg  OCHOBHBIX — 3aKOHOB
MATEMATHUECKMX H CCTECTBEHHLIX HAYK JUisl

Bapuanrsr  sapammii s KOHTPOJILHOM
paboTbl MO JUCUHIUIMHE « TenIoTeXHHKaY !
21 -41

peLIeHHA CTAHJAPTHBIX 3a1au B
arpoHHKENEPHH.
OIK-5.1. Bompockl Kk JKk3aMeny 1o JHCHMILIMHE

IMox pykoBojicTBOM crieunanicra Gosee
BBICOKOI1 KBATH(DHKALIMN yHACTBYET B
NPOBEJIEHHH YKCTIEPHMEHTAILHBIX
UCCIEI0BAHNIT B 001acTH ek TpH(PHKALHH
H aBTOMATH3ALNK CEJILCKOT0 X034HCTRA.

«TemnorexHnkay B TecTOBOI opme:
36-75

OIMTK-5.2.

HMenonb3yer KnaccHUeCKHE H COBPEMEHHBIE
MCTOJIbI HCCIENOBAHKA B 00JIACTH
MEKTPHPHKALIN H ABTOMATIZALINIE
CENBLCKOro XO3HCTRA.

Bonpockl  juii TNpOBEEHIS  3ALIMTLE
naboparopueix  paoT 1o AHCLUILIMHE
«TennorexHukay:

1-30

3.1 Tunosbie BONPOCH! K sK3aMeny no gncunniaune « Tenaorexunka» B reerosoii gopme
| ¥Ykamure, 4T0 pACCMATPHBACT PA3AE] «TEXHHYCCKAN TEPMOAMHAMHIKA»:

| TEOPETHUCCKHE OCHOBLI MPEIMETA H 3AKOHOMEPHOCTH

2 NpPHMEHEHHE OCHOBHBIX 3aKOHOB TEPMOJHHAMHKH K XHMHUECKUM TpoLeccam

3 3aKOHbl TEPMOJMHAMHKH MPHMEHHTENLHO K ITPOLECCAM B3AHMHOIO [PEBPalLeHH
TEMIOTHL B MEXAHHUECKY10 PabOTY HIIH MEXAHNUECKOIT padoTsl B TEMNIOTY

4  ppUMEHEHHE OCHOBHBIX B3AKOHOB TEPMOAMHAMHKM K  (DH3HKO-XUMIHECKHM

npoueccam

16




2 OTKpLITAA TEPMOAHHAMHYECKASI CHCTEMA — ITO:

1 Cucrema, koTopas 0GMEHHBAETCA C OKPYKalOLEii CPenoii 1 BELIECTBOM

2 Cucrema, KoTopas 00MEHHBAETCS C 0KpYIKaloLeii cpenoii H TenioTol

3 Cucrema, KoTopas 00MEHHBAETCS ¢ OKPYIKaIOLIEH Cpeloii KOMHYECTBOM JABHKEHHs

4 Cucrema, KoTopas He HMeeT 060mouKH
3 AauafaTHoii HA3LIBAETCS TEPMOAHHAMHUYECKAsS CHETEMA, IKOTOpast:

1 OGMeHHBAETCA C OKPYHCAIOLIEH CPenoi BEIECTBOM

2 OOMeHHBAeTCA C OKPYICAIOLLEH CPEe0il TEMIOTOH

3 He Moker 0OMEHHBATLES C OKPYKAIOLLEH CPEoit TeTmoToi

4 He moxer oOMEHHBATLECH C OKpYKAOLIEiH cpenot BELECTBOM
4 Ipics PeHKHHA HA HACLIILENHOM MAPE NO3BOSICT:

| oBecrieunTs Golice BLICOKOE AABICHHE NIAPOB TEMIOHOCHTENA

2 3aMEHHTB FPOMO3AKHIH KOMIMPECCOp HA KOMIAKTHBIA Hacoc

3 yMEHBIUHTEL TEMOCPATYPY TEITOHOCHTENS

4 yBenHUHTL TEMIISPaTY Py TCIIOHOCHTENA
5 luxn Penknna ua feperperoM nape mo3sosisier:

1 oGecrieunTs Gosiee BBICOKOS JABICHHE MapoB TEILIOHOCHTENA

2 yBeNMYMTL pecype jgeraneil napoBoil TYpOMHBL, W3-32 CHIDKEHHSI OMACHOCTH
KOPPO3uH

3 YBENUUMHTEL TEMITEPATYPY TEMIOHOCHTEIS

4 yBEMNUHTH TEIJIOEMKOCTL TEIUIOHOCHTENs
6 TepMoaHnAMHYCCKAS CHCTEMA — ITO:

| COBOKYMHOCTh MATEPHANLHBIX TEJ HAXOASAIMXCA BO  B3anMoAeiicTBHM ¢
OKpYIKalOUIHIT cpenoii

2 COBOKYNHOCTh MATCPHAILHBIX TET HAXOAAIIHXCA BO B3aUMOACHCTBHH LpYyr ¢
JPYToM

3 COBOKYNHOCTE MATCPHANBHBIX TEN, HE BIAMMOJEHCTBYIOWHX C OKpyKarouiei
cpeoi

4 COBOKYIHOCTL MATEPHATLHBIX TEM, HE B3aHMOAEHCTBYIOWHX APYT € APYroM
7  ¥xkaxure, Kakne  QuiMdecKHe  BEJMUMHBLL  SBAAIOTCA OCHOBHBIMH
TEPMOAHNAMHYECKHMH NAPAMCTPAMH COCTOSIHUA:

| aGcomotnas Temneparypa T, yaensubiii obem v, MmIoTHOCTE P

2 abcoMmoTHOE AABIEHHE P, YAENLHLIH 001LEM v, IIOTHOCTL P

3 aGeosrorHas Temneparypa T, abcooTHoe AaBIEHHE P, IVIOTHOCTS P

4 aBcomorHan Temneparypa T, aGCoMOTHOS TABIEHHE P, YAENbHbLIT 00LeM v
8 TepmoaunaMu4ecKoe pABHOBCCHE CHCTEMBI 3AKTIOUACTCH B TOM, UTO:

| cocrosune TepMO,fJ.HHaMH‘IBCKOIUI CHCTEMBI MEHAETCAH B TEUCHHE BPCMCHH

2 Bee TEPMOAMHAMHYECKHE MApaMeTPhl MOCTOAHHLE BO BPEMEHH H OJIHHAKOBLI BO BCEX
TOMKAX CHCTEMbI

3 COCTOSHNG TEPMOJHHAMHYECKOIT CHCTEMbl MEHACTCA B TECUCHNC JIHIIL HEKOTOPOro
BPEMEHH

4 COCTOAHNE TCPMOJAMHAMHYECKOI CHCTEMBI IOCTOAHHO MEHSISTCS
9 YRQKATE AHANHTHICCKHIT BHI Y PABHENHST COCTONNUS 3A1NHCANNONO LIS 0AH0T0
KIJIOTPAMMA HACANBLIOTO rasa:

1 pv=RT

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

10 ¥Yiasknre GopMyIHPOBKY, KOTOPASE HE OTHOCHTCH K EPBOMY 3aK0HY
TePMOAHHAMHIKH:

1 9HEPrHA HE HCYE3AET M HE BOHHKAET BHOBb, OHA JIHIIL NEPEXO/HT H3 OJHOTO BHIA
B ApYroi

2 moGas (popma IBHAEHHS criocofHa M I0JKHA NPEBpaliaThc B N0OYI0 APYryto
opMy ABHKEHHA

3 «seuHblily ABHrAaTENh TIEPBOrO pPOAa HEBO3MOMEH, NPHYEM [OJ «BCUHBIM
JABUrATEIEM [IEPBOrO POJia NMOHMMAETCA MALlHHa, MpousBoaswas paboty 6e3 3aTpat JHEPruu

4 ABWKYILAA CHIA OMpPENCISIETcs HCKMOYHTENBLHO PA3HOCTLIO TEMIEPATYp, TC €CTh
OJIHO TENIO JOJDKHO MMETEH TEMITEPATYPY KAk MOMKHO BblLIE, @ IPYTOE — KaK MOYKHO HHIKE
11 Yiaxure GopMyTHPOBKY, KOTOPAs OTHOCHTCA K NEPBOMY 321001y TEPMOAHHAMHKH:

| SHeprusa He MCYEe3aeT U HE BOIHHKACT BHOBH, OHA JIHIIb MEPEXOJHT W3 OJHOTO BHIA
B APYroi

2 TennmoTa HE MOMET MOTHOCTHIO MPEBPALIATHCS B MEXAHHYECKYH0 JHEPTHIO, a
MEXAHHYECKAs IHEPTHA B TEIUTOTY - MOMKET

3 BHYTPEHII JHEPTHA HE 3aBHCHT OT BHIA TEPMOIHHAMUYECKOrO MPOLECca

4 paoTa 3aBHUCHT OT BHJA TEPMOJIHHAMUYECKOrO Mpouecca
12 PaboTa paciinpeHus — 2To:

| nepepaua HHEpPriM OT OAHOrO TeJa K APYroMy CRA3AHHAA C YMEHLIICHHEM ofheMa
paGouero Tena WiTH ¢ €ro NepeMELIEHHEM B ITPOCTPAHCTBE

2 mepenaua PHEpruM OT OHOIO Teld K APYroMy CBA3AHHAI C yBenHueHHeM ofnema
paBouero TeNna MK ¢ €ro NEPEMEIEHHEM B [IPOCTPAHCTBE

3 nepefiaua IHEPrUM OT OAHOIO TENA K APYrOMY CBA3aHHAA ¢ H3MeHeHMeM o0nema
paGouero Tena WK ¢ €ro NePeMELICHHEM B POCTPAHCTBE

4 nepesada IHEPruH OT OQHOTO TEa K IPYroMy HE CBA3AHHA ¢ H3MEHEHHeM ofbeMa
paGoyero Tela Kl ¢ ero NepeMeLIeHHEM B NPOCTPAHCTBE
13 Ykamure, OT 4ero 3aBHCHT BeTHUHHA PaboThi:

| OT KOHEYHOI'0 M HAYAILHOIO COCTOsAHKMA Pabouero Tena, a TAoKe OT MYTH npouecca
2 OT KOHEYHOI0 M HAYAILHOrO COCTOSHUA TEPMOANHAMHYECKOIT CHCTEMDI
3 oT myTH npouecca
4 OT XapakTepa M NMyTH MpoLecca
14 Temnora —9To:

| makpo(usiteckas (opMa nepemaun SUEPrud, MNpH  KOTOPOH HMECT MECTO
H3MCHCHHE AABICHHA TEna

2 makpopuznueckas (opma mnepegaud JHEPrHy, NPH KOTOPOIT MMEET MECTO
nimenenne obnLema Tena

3 makpopusuueckas opma  [repeiaud dHEPrHH, [PH  KOTOPOH HMEET MECTo
W3MEHEHHE TEMIIEPATYPBI TETA

4 mupoduziueckas Gpopma rnepenaun IHEPruM, KOTOpas MEPEAaeTcs CHCTEME Yepes
€€ rPaHHLibl B OTIPEAEIEHHOM MPOLIECCe
15 YKamure, 4T0 NOHUMAETCS M0/l BbIPAKCHHCM «BHYTPCHHSI JHCPIHsI HACANBHOTO
razan:

| noHnmaercs IHEPTHA, ONPEACIAIOLAs CBA3L MEKAY AABICHHCM 1 obbemom
2 NOHHMAETCH KHIETHYEeCKas IHECPrua, CBA3ZAHHAA C JIBIDKEHHEM MOJICKYI
3 nOHHMASTCA IHEPrs, ONPEJICAATONLASN CBA3L MCHCGLY JaBJIICHHEM H TeMHepa'x}'poﬁ
4 nOHHUMACTCH KHHETHHECKan IHEPIrHs, HE CBABAHHAA C JIBUIKCHHEM MOJCKYIL
16 Ykamure anajanTHYecKoe BbIPAMKCHNIC NEPBOTo 3aKOHA TCPMOAHHAMUKEZ

1 AQ=T AS



2 p=nkT
3pv=RT
4 8Q=dU + 8L

17 Yranure GOPMYJIHPOBKY NEPBOro 321IC0HA TEPMOAHHAMHKH:

| [MojpeneHHas TemyloTa WAST HA YBENMUCHUE €€ BHYTpeHHell JHEPruM W Ha
COBepLIEHUE BHELIHET paboThi

2 B agnabarHoii cucreme oGMeHa TEIOTOI C OKpyaatoieit Cpeioi HeT

3 HauGosnee YKOHOMHUHBIM ABJIAETCA H30TEPMHUYECKHIA MPOLECC CHKATHA

4 Beunslil ABUraTe/lb HEBO3MOMKEH
18 YaejbHas TemI0eMKOCTh — 3T0:

| KOAMUECTBO TEIUIOTHI, COOOIIEHHOE Trasy B MPOLECCe K H3MEHEHMIO €ro
TEMIIEPATYPhl NPH YCIOBHH, YTO PASHOCT TEMIEPATYD ABAACTCA KOHESTHOI BEIMYHHOT

2 KONMHMECTBO Temna HeoGXOAMMOE MM HArPEBAHHS EAWHHMILI BEUECTBa, 4TOGH
H3MEHHTH €ro TEMMepaTypy Ha OJHH rpanyc

3 OTHOWIEHHE TEIVIOTBL COOOAEMOl B NMPOLIECCE ra3y K H3MCHEHHIO €0 TEMNEPATYPbI
[PH YCIOBHH, 4TO Pa3HOCTE TEMIIEPATY] MCHE3AIOLLIC Mala

4 KONMYECTBO TEILTA H3MEHIOILErO TEMNEPATYPY rasa Ha O/IMH rpaayc
19 Kaxoe u3 npeacTaBieHbIX BHIPAXeHuii sipisiercst ypasnenvem Maiiepa:

1 AQ=TAS

2Q=AU+L

3gp-av=R

4pv=RT
20 Yiamure AHAJTMTHYECKHI BRI HCPBOI'O 3aKona TC[)MOJIIIH:’[MIIKI! ll[}HM({IIIlTEﬂbII() K
HI0XOPHOMY npouecey:

1q=cy(T2=Ty)
2q=p(va-vi)
31=c(T| - Ta)
4q=c(T2-T))

21 VRaKuTe AanAJuTHYCCKHI BHJL NePBOro 3aK0Na TepMOAHHAMHKH NPHMEHHTENLIO K
H30TCPMHUYCCKOMY npouecey:

Tq=p(vi—Vi)

21=¢c(T) =Ty
3 qZC.‘(T37T|)
4 q ZCP(TQ*TL)

22 VKaKHTe aHaJuTHIECKHIl BHI MEPBOro 3aK0NA TEPMOAHTAMHKH IPHMENHTCILIO K
n3ofapHomy npouecey:

L1=c(Ti=T2)
2 q= Cp(Tg =T
3q=p(va—wvi)

4q=c(T2=Ty)

23 YiaKHTe AHATHTHYCCKHIT BH IIEPBOTO 3aK0OHA TCPMOJAHHAMHKH NPHMCHHTEILHO K
aauadaTHoMy npoueccy:

1g=c(T:-T))
2q=p(va—v1)

3qg=c(Ta~Th)
4l=c(Ti -T2

24 MuorocTyieHaThiii NPoIece CRATHA ¢ IPOMEIKYTOUHBIM OXJIAMACHHEM N03BOJSCT:

| ymenbumTs padoTy CKaTHI KOMIIpEccopa
2 nosyuirTs Goee BhICOKOE JaBIeHIe

3 yMEHBUINTE BEC KOMIIpECcopa
4 ynpoCTHTH NPOLIECC CIKATHA
25 Mpouece C:RATHSI B KOMIIPECCOPE SIBJISIETCS:

| H30TEPMHYECKHAM

2 n300apHBIM

3 NONUTPONHBIM

4 apuabaTHRIM
26 Yramure GOpMYIHPOBKY, KOTOPAs HE OTHOCHTCS KO BTOPOMY 33K0HY
TEPMOJIHNAMHICH:

1 npupoaa caMONpPOH3BONBLHO CTPEMHTCA K GONEe BEPOATHOMY COCTOAHHIO

2 B JIBUTATEC HERO3MOIKHO BCIO MOABEASHHYIO TEILIOTY OPEBPATHTL B paboTy, 4acTs
ITOM TEIIOTHI TEPSIETCS UIIH OTBOJAHTCA

3 9Heprust ABIACTCA ONHO3HAYHOH (PYHKUMEH COCTOAHMA

4 nepo3MokHO 63 3aTpathl paboThl MEPEAATL TEMIOTY OT XOMOJIHOTO MCTOYHMKA K
ropsuemy
27 YKOKNTE BbIPAMKEINE, CBS3BIBAIOMICE NEPBLIi H BTOPOH 3AKONLI TEPMOAHMHAMHKH:

1Q=AU+L

2AQ=TAS

3TdS =du-+dl

4pv=RT
28 IHKIaMH HIH KPYrOBLIMH NPOLECCAMH HABBLIBAIOT:

| npoueccel, B PE3yNbTaTe KOTOPHIX pafotee Telo He BOBPALIACTCS B HAYAILHOE
COCTOSIHHE

2 npoLecest, B KOTophix pafouee Teno He B3auMOIEHCTBYET ¢ OKpYIKAOLIEH Cpeoi

3 npoLEceH, B KOTOphIX pafouee TENo B3aUMOIEHCTBYET C OKPYKAKOIIEH Cpeaoi

4 mpoueccsl, B pe3yibTaTe KOTOpLIX pafouee Teno BO3BPALIAETCH B HAYAILHOC
COCTOAHHE
29 MpsiMbie HHKIbE — ITO:

| UMKIBI, HA OCYLUECTBIIGHHE KOTOPBIX HE pacxoayercs pabora

2 UMKIIBI, B KOTOPBIX TEMNOTA NpeBpatiaeTcs 5 padoTy

3 uMKIIbI, B KOTOPBIX TENIOTA HE npespawaercs s paboty

4 UMKJIBL, HA OCYUIECTRIGHHE KOTOPKIX pacXoyercs padora
30 ObpaTuble UHKILI — 9TO:

| HKJIBI, HA OCYLIECTBIIEHHE KOTOPBIX pacxojyerca padora

2 MBI, B KOTOPBIX TEIIOTA HE MPEBpatacTcs B padoTy

3 UMKIBL, B KOTOPLIX TEMOTA MPEBpaLaeTes B padoTy

4 UMKIBL, HA OCYLLIECTBACHHE KOTOPLIX He pacxoayercd padora
31 ®opmyaa gan repmuteckoro KILL umeer sua:

11, =1-(TTy)
2m, =1=(T/T2)
3 Ne = I —(k/q)
41, =1-(G/Cy)
32 YkakuTte, B 4eM OTJAHUHE TEILIOBOT0 HACOCA 0T X0JI0AHILHON MAHNIBL

| B nanuuui nacoca
2 p Gonee suicokom KITJ]
3 B OTCYTCTBHM LMK Penkima
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4 B yposusix Temnepatyp Ty i Tz
33 YiaxuTe, U3 KAKHX TEPMOAHNAMHYECKHX NPOUECCOB COCTONT HACANBHBI HKA
NOPUMINEBLIX ABHTaTeAeH BHYTPEHIEr0 CrOpans paboraromux npu V=const:

1 1-2 — H30TEPMMUECKOE pacluMpenne (MOIBOJ TeMIoThl qi); 2-3 — anuabarHoe
paciupenne; 3-4 — H30TEPMHYECKOE CHaTHE (oTBOA TEMNOTH (2); 4-1 — anuabaTHOE CHATHE

2 1-2 — agmaGarioe pacmmpenHe; 2-3 — H30TEPMMYECKOE PACIUKPEIHE (nomBoa
TETIOTH! (2); 3-4 — anHalaTHOE CIKATHE, 4-1 — N30TEPMHUECKOE CHATHE (OTBOM TEMIOTHI qi)

3 1-2 — annaGaTHoe CKaTHe; 2-3 — H300apHOE PACITHPEHHE (MOBOJL TCIOTR q); 3-4
— anuabaTHoe paciuupenue; 4-1 — H30X0PHOE OXIAMKACHHE (0TBO TENIOTL q2)

4 1-2 —apuaGaruoe cxarue; 2-3 — M30X0pHOE HArpeBaHHE (noaBoJL TEnoTh q;); 3-4 —
aanabarnoe pacuupenue; 4-1 — H30XOpHOE OXIRKACHHE (OTBO TEILTOTEL {2}
34 Yiamure, 03 KAKHX TEPMOJANHAMHYCCKHX MPOUCCCOB COCTOHT npsimoii mukn Kapuo:

| 1-2 — aguabarTHoe cKaTHe, 2-3 — H30XOPHOE HArpeBaHne (roBo A, TEMIoThI qy); 3-4 —
annafarioe pactmpenue; 4-1 — H30X0PHOC OXTKACHHC (OTBOA TEIUIOTEI (2)

2 1-2 — H30TEPMHYECKOE pacuupenue (MOABOA TEMIOTHI q); 2-3 — apwabaruoe
paciunpenne; 3-4 — H30TePMHIMECKOE CHATHE (OTBOJ TEMNOTHI (); 4-1 —apnabaTHOE CKATHE

3 1-2 — aanabarnoe cKatie, 2-3 — H300apHOC PACIUMPEHHE (MOBOA TCIOTHI q): 3-4
— anuaGaTHOE pacupenne; 4-1 — H30X0PHOE OXTAKACHHE (OTBOM TEMIOTEI q2)

4 1-2 — anuabarHoe paciumpeHue; 2-3 — H30TEPMHUECKOE PACLUHPCHHE (noapon
TEMIoTel (2); 3-4 — apuabaTHOE CIKATHE, 4-] — H3OTEPMHYECKOE CKaTHe (OTBO/L TEITOTDE qi)
35 Vicasure, 03 KAKHX TEPMOIHHAMHYCCKHX TPOUECCOB COCTONT oGpaTHbIil UHKI
Kapuo:

| 1-2 — amuabarHoe pacuiMpenne; 2-3 — H30TCPMMUECKOE PACIIHPEHHUC (moasoxn
TEMNOTHI ¢p); 3-4 — annabarHOE CKATHE, 4-] — H30TEPMUMECKOE CKATHE (OTBOL TEIIOTHI ¢ N

2 1-2 — anuabarHoe CKarue; 2-3 — H30XOPHOE HArPEBAHUE (NOABOJL TCIOTDI qi); 3-4—
aanabarnoe pacmpenne; 4-1 — H30X0PHOE OXTAKICHHC (0TBOL TEMIOTHI ¢2)

3 1-2 — w3oTEpMHYECKOE paculipenne (MOABOJ TEMIOTHI qi): 2-3 — aamabaruoe
PACLUMPEHKE, 3-4 — H30TEPMHUECKOE CIKATHE (orBOA TENNOTH a); 4-1— aauabaTHoe CoKaTHe

4 1-2 — apmnaGarnoe cicarne; 2-3 — n300apHOE PACIIMPELTHE (noaso TErUIoTsl q;); 3-4
— aanaGarHoe pacuipenne; 4-1 — H30X0PHOE OXJIDKACHHE (OTBOJI TEIIOTLI q2)
36 COBOKYNHOCTL MIHOBEHHLIX 3JHAYCHMUIT TEMACPATYP BO BCEX TOUKAX H3yHaemoro
NPOCTPAHCTBA HALIBAETCH:

| NAOTHOCTBLIO TEMIOBOrO MOTOKA
2 TeMIEePATYPHBIM MPATHEHTOM
3 TEmnoBLIM MOTOKOM
4 TeMnepaTypHBIM TIOJIEM
37 IN'eomeTpHYCCKOE MECTO TOMEK € OANHAKOBOI TEMNEPATYPoii HAZLIBACTCS:

1 TErIoBLIM TIOTOKOM

2 TeMIepaTypPHBIM [PATHEHTOM

3 H30TEPMHUECKOIT MOBEPXHOCTLIO

4 NAOTHOCTLIO TEMIOBOTO MOTOKA
38 TensoobMen MewLy ABIDKYLIEiics: cpeoii i NOBEPXHOCTLIO KAKOro-11H00 Tea
(TBEpAOro, KHAKOro WK ra3006pasHoro) HAILIBAIOT:

| TeruiooTmaueii

2 TEoNpPoBOJHOCTHIO
3 ManyueHiem

4 tennonepeaycii
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39 Tlepenoe TEMIOTHI CTPYKTYPHBIMH YACTHUAMH BEIIECTBA (MONeKy 1AM, ATOMAMH,
JICKTPOHAMI) B NPOLECCE HX TEMIOBOTO IBIGKEHHIA HAZLIBAIOT:

| m3nyuenneM
2 Tenionepenave
3 Temnootaadek
4 TEnNonpoOBOAHOCTLIO
40 Mepesada TENJIOTH! B BAKYYME MOKET NPOUCXOANTE TONLKO:
1 renmonepenaveii
2 KOHBEKIHEH
3 TennonpoBOAHOCTLIO
4 u3ny4eHueM
41 J{BHzKCHHE TENTOHOCHTENs], BOSHHKAIOUICE MO/l AeHCTBHEM MACCOBLIX CILT pasanuHoii
NPHPOAbI, HA3LIBACTCH:

| BBIHYKACHHO KOHBEKLHCIT

2 H3ITyHeHHEM

3 croGoaHOll KoHBEKLHE

4 xoHBeKUHEH
42 JIpwoKkenHe TenIoNoCHTe s, BOSHHKAIOULEE MO/ AeiiCTBHEM BHEINUX CHT (c
NOMOIIBI0 HACOCA, BEHTH/INTOPA, BETPa), HA3LIBACTCSL:

1 BoiHyscaeHnol KoHsekueil
2 KoHBeKIHEIl
3 U3yUEHHEM
4 cpo6oanoil KOHBEKLIHEH
43 Kakoe 13 NpeacTABICHNLIX BLIPAKCHHTT SIBISICTCH 3AKOUOM Oypbe:

1q= ot (Tu—To)
2 E = ¢(T/100)*
3.q= Am@o((T1/100)" — (T2/100)*")

4q=-hgrad T
44 KaKkoe i3 npeacTABICHNLIX BbIpakKenuii sIBISICTCH 3AK0HOM Credana-bonbumana:
lq=-Agrad T

2q=a(Tu—To)
3 E=c(T/100)"
4k, T=29x10" MK
45 YROKWTE, KAKOE M3 NPCACTABICHHBIX BLIDANKEHHIl HCNOJIBLIYeTCR AT pacteTa

TEIIJIOOﬁMﬁIIﬂ llflle‘fEll[leM MeRAY 'rnepﬂmmn TCaMHu:
1 Q= (Tx—TIF

A
2Q= g('rm —Tea)F

4
3 Y (T
Q=¢,, ¢ F —L| | =2
00 100
4q=-dgradT
46 Mnrencndurauns KOUBEKTIBIOIO TENI000MEna npeanonaracr:
1 pazpywmieHHe norpanHunoro cios, ofpasoBaliie KpYNHbIX BHxpeli, ysenuueHue
creneHu TypOyNIeHTHOCTH HOTOKA
2 yBelMuCHHE TEIUIONPOBOAHOCTI CTEHKH, Pa3pylleHHe [Orpanmtinoro cIost,
oGpazoBanile KPYMHbIX BUXPEil
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3 yBenuueHHe pasMepoB TernoofMenHoil MOBCPXHOCTH, Pa3spyLICHHE MOrPaHHYHOIO
cnos, 00pa3oBaHHE KPYNHBIX BUXpEil

4 yBe/AHYEHHE JIYYMCTOTO TEMMOBOrO MOTOKA, 0Opa3oBaHHE KPYNMHBIX BHXPEH,
YBETHUCHHE CTeNeHH TYpOYNEHTHOCTH TOTOKA
47 Ten100GMEHHHKH, B KOTOPBIX /IBA TENJOHOCHTES ¢ PA3IHYNBLIMH TEMNEPATY pAMH
TEKYT B MPOCTPAHCTBE, PA3AC/CHHOM TBEPAOH CTEHKOI M Ten1000MeH B KOTOPBIX
MPOMCXOANT 32 CUET KOHBCKIHH H TEMJI0NPOBOAHOCTH, HA3BIBAIOTCH:

| percHCPaTHBHBIMK TEMNOOOMEHHHKAM K

2 pPeKyNnepaTHBHLIMH TENNOOOMEHHHKAM U

3 CMECHTENbHLIMH TETNo0OMEHHUKAMH

4 Tenno0OMEHHHKAMM C BHYTPEHHHMH HCTOYHHKAMH TETUTOTLI
48 TenyiooOMeNHHKH, B KOTOPLIX 0/1HA H TA K¢ MOBEPXHOCTL HArpeBa, uepes
orpeseseHHbIe MPOMEKYTKH BPEMEHH, OMbIBACTCH TO FOPATHM, TO X0J0ANLIM
TENJIOHOCHTEICM, U TemI000MeH B KOTOPbIX NPONCXOAHT B HECTAUHOHAPHBIX YCTOBHIIX,
HA3BLIBAKTCH:

| pexynepaTHBHLIMH TEMI000MENHHKAMH

2 CMECHTENBHBIMH TETI000MEHHHKAMH

3 Tero0GMEHHHKAMH ¢ BHYTPEHHIMH HCTOMHHKAMH TEILIOTDI

4 pereHepaTHBHBIMH TEMNO0OMEHHHKAMH
49 TenooGMenNHKH, B KOTOPLIX TEMIONCPEAAUA OCYIICCTBISIETES! PH
HEeNnocpeACTBEHIIOM CONPHKOCHOBCHHH M CMELICHHN FOPSIYEro H X0n0Horo
TEeNJIOHOCHT 181, HA3BIBAIOTCH:

| perenepaTHBHLIMH TETLIOOOMEHHHKAMH

2 cMecHTENLHLIMH TEMI00OMEHHHKAMH

3 pexyrneparuBHbIMH TENI000MEHHHKAMH

4 rermooGMEeHHHKAMH ¢ BHY TPEHHHUMH HCTOMHUKAMH TEIUIOThL
50 TenaoofMenHHKH, B KOTOPBIX O/IHH TCINIOHOCHTEL OTBOJAHT TENJIOTY, BLIACICHHYIO
B CAMOM ANNAPATE, HALIBAIOTCA:

1 TennooOMeHHHKAMH C BHYTPEHHHMH HCTOMHHKAMH TETLUIOTHI

2 peKkynepaTHBHBIMH TEMI000MEHHHKAM U

3 pereHepaTHBHLIMH TENI00OMEHHHKAMH

4 ecMECHTEIBHBIMI TEMN00OMEHHHKaMH
51 Yiamure, 4TO SIBIETCH UEGILI0 KOHCTPYKTHBHOTO DACUCTA TEIIO0BMEHIBIX
annapaTos:

| ompeaenenne TeMIeparyp TEIUIOHOCHTENA HA BHIXOAE W3 TEMIO0OMEHHHKA H
KOJIMUECTBO MEPe/aBaeMoil TEMIoTel, NpH 3TOM JojbkHa ObITh  3a4aHa  TUIOMajasL
MOBEPXHOCTH TeroodMena

2 onpeieneHne MacCoBLIX PACXO/I0B TEIVIOHOCHTENEH

3 onpeaencHHE KONHIECTRA NMEPE/1aBaeMOi TeIIOThI

4 pnpeaenenne niomanH pagoueii MoBEPXHOCTH TENI00OMEHA
52 YRAmMUTE, 4T0 SIB/ISIETCH HCABLIO NPOBEPOHIOrO PACUCTA TENJ00DMEHNBIX
annapaTos:

| onpezeneive KOTHIECTRA NEPEAABAEMOIT TEMIOThI

2 onpeAcicHie TEMICPATYP TCIUIOHOCHTENS Hd BBIXOAEC W3 TeruocoGMeHinka H
KOJMYECTBO MEPe/laBaeMoil  TEryloTsl: MpH 9TOM JomikHa OblTh  3alana  [JIOmath
MIOBEPXHOCTI TEMI00OMEHA

3 onpeacnenue paboueii IOBEPXHOCTH TEMNOOOMENA; NPH 3TOM JIOKHO ObITh
H3BECTHO: KOJHYECTBO NEPEAABACMOI TCILTOTHI 1 H3IMEHCHHE TEMIEPATYPhI TEILIOHOCHTEE!

4 onpelenenie MacCOBLIX PACXOLOB TEMAOHOCHTE el

53 Kaxoe u3 npeacTaBienibiX BuIpaskenuii apasercs 3akonom Helorona-Puxmana:

o
I Q:Eup'cu'Fn [ﬁ] ‘[ﬁj
A
2Q= g(TCI - Tea)F

3Q=0(Tx—TyF

4q=-Agrad T
54 KoappuuuenTt reniooraayun oL —I3ro:

| MIOTHOCTH TEMIOBOrO MOTOKA NPH MPANHMEHTE TEMIEPATYPEL PABHOM €HHHLE

2 TEIIOBOH NOTOK, OTHECEHHBII K €IMHHLIE MIIOLLALI

3 KOJIMYECTBO TEIUIOTHI, MEPENABAEMOE B CIMHHIYY BPEMEHH HEPEe3 NPOH3BONLHYIO
MOBEPXHOCTD

4 MIOTHOCTE TEIUIOBOrQ MOTOKA MEXAY TEIUIOHOCHTENIEM H CTEHKOH MPH pasHOCTH
TEMIEPATYP B OJMH IPagyc
55 Koadduuuent Tenionposognoct A —370:

| KonmM4ecTBO TEMIOTHI, MEpEelaBaeMoe B CAHHHIY BPEMEHH YEpe3 MPOH3BONBLHYIO
MOBEPXHOCTh

2 IIOTHOCTL TEIIOBOrO MOTOKA NPH rPAgEnTe TEMIIEPATYPE! PABHOM €JIMHHLIE

3 naOTHOCTL TEMIOBOTO MOTOKA MENAY TEIIOHOCHTENIEM H CTEHKOH MpH pa3sHOCTH
TEMIEPATYP B OJHH rpamyc

4 TeroBoil MOTOK, OTHECEHHBII K S/IHHHIIE MO
56 ¥YkaxuTe, Kakoii KpUTepHil MOAOGHS XAPAKTEPH3YET HHTEHCHBHOCTD TeNJI000Mena
Ha rpanHie CTenKA-KHAKOCTh:

1 wneno Hyecemsta Wy = & !
A

@ wli

2 unecno PeiiHonbica Re = —
%

3 uneno Mpangrns pp - ¥
a
4 unciio I'pacroda ¢, — pgaTi®
\,'2

57 Yiaxkure, Kakoii kpuTepnii nonobus onpegeasieT XapaKTep ABHKCHHSI HHAKOCTH:
3
I umeno Ipacroga ¢, _ PeaT!
3
w2

2 wueno IMpauarnsa pp= Y
a

3 uneno Peitvonbica Re = wil

%
4 uneno Hye ol
/ YECENbTa Ny = ——
L
58 YiamkuTe, KaKoii KpuTepuii nogolust onpeaensieT BJAHsinne PUINMCCKHX cBoiicTn
JRHAKOCTH HA TEMJI00TAAuY:

| uncno Peiinonsaca Re =il

v

24



2 upcno [Mpanarns pp =Y
a
3 uneno Hyccennta Ny = a-l
A
ATP
4 uncno I'pacropa Gr = 6‘372
v

59 Viamure, KAKOH KPUTEPHi N0A0GHA XAPAKTEPH3YET HHTEHCHBHOCTE CBODOAHOTO
ABHIAEHHS HKHAKOCTH:

1 uncno Mpaoarns pp=Y
a

2 uncio Hyccenvra Ny =2~

A

. w

3 yucno PeiiHonplica Re = —
Y

v
60 Yrkamure NPHHUHIHANLIYI0 PAIHHLLY MCHAY TEILIONPOBO/IHOCTHIO H
Tenjionepenavuek yepes MIOCKYI0 CTCHKY

4 uncyio I'pacroda G, — peaTt®
2

| Hanuuue HIM OTCYTCTBHE KOMMPHIMEHTOB TEMAOMPOBOJHOCTH ¢ 00eUX CTOPOH
CTEHKH

2 HANTHYHE HIIH OTCYTCTBHE TEIUIOBOTO MOTOKA YEPE3 CTEHKY

3 HAJMYHE MK OTCYTCTBHE TEMIICPATYPHOTO MPaJHEHTA

4 paAHUME WIH OTCYTCTBHE KOI(DPULIMEHTOB TEILIOOTAA4H ¢ 0OEHX CTOPOH CTEHIKH
61 Unrencnpuxanna renaoobmena neobxoauma Aist Toro, 1Tobb1:

| MOBBICHTD pecype Ternno0OMEHHOro annapara
2 yayqlIHTh TApaMETPhi TEMIOHOCHTENS
3 BLIPOBHHTD TEMIIEPATYPHOE IO/ TEIUIOHOCHTENS
4 cHmsute rabapuTel TEMIOOOMEHHOTO annapara
62 lopaaok pacinoiomenust NOrpanHYHbLIX C/I0EB M0 X04y MOTOKA:

1 TypOVNEHTHBIH, TaMHHAPHBIIL, TIEPEXOHBbIE
2 MAMHMHAPHBIT, NEPEXOAHbL, TYpOYNeHTHBIIT
3 nepBHYUHLI, NEPEXO/IHBIA, BTOPHUHBII
4 namuHapHstii, TypOyJIeHTHBIH, nepexoaubLii
63 Ilepenoc TEMNOTH B IAMITHAPHOM HOFPANMYIOM ClI0E NPOHCXOAHT:

| TenmonpoBoAHOCTLIO

2 xonsexuHeit

3 M3TyuEHHEM

4 Tennonepenaveit
64 Tepenoc TenaoTel B TYPOYJICHTHOM NOFPAHHYHOM CI0€ NPOHCXOAHT NIABHBIM
obpazom:

| TENIONPOBOAHOCTLIO
2 KOHBEKIHEI
3 m3nyucHHEM
4 rennonepesaueii
65 Horpannunsii caoii odpasyercst noromy, 4To:
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| uMeeTcs TENNOBOI MOTOK MEMCTY CTEHKOI U ra30M HIIH JKHAKOCTLIO
2 obTekaemasn MOBEPXHOCTE IIEPOXOBATAS
3 nosiBysiercs TYpOYTEHTHOCTE MOTOKA
4 ra3 v HAKOCTB 00NAIAIOT BA3KOCTHIO
66 Tensonepeaaya - 9To:

| mpouecc nepefauy TENNOTHI B razax

2 mepeaada TEMIOTHI OT JKHAKOCTH K rasy

3 TenI0npoBOAHOCTL B IKMAKHX HIH Fa3000pa3HbIX Tenax

4 mponecc mepemAuM TEMNOTH 0T OAHONO TEIIOHOCHTENN K JAPYroMy 4epes
PA3IENSIOULYIO HX CTEHKY
67 Beaimanna, o6paTHas k©o3pHUHCHTY TCILIONCPEAAYH - 3TO:

| conporusieHne TEMnoNepeaaie

2 KO (PULHENT TEIIONPOBOAHOCTH

3 xod(huLHenT TEIIo0TAa H

4 Ko3(hhHIHEHT HITYUCHHA
68 Marepuai Mo:KeT GLITh HAIBAN TEIIOBLIM H30ASITOPOM, eC/IH Y Hero KodyphHuHenT
TENnJonPOBOAHOCTH:

14<0,02 Br/(mK)
2%<0,2 Br/(mK)
3 A <2 Br/AmK)
4% <20 Br/(imK)
69 B zaxone ®ypne q =-A(dT/dn) 3nak munye xapakrepusyer:

1 oTpHnATeNbHOE 3HAYEHHE KO3(pHILMEHTA TEMIOOTAA I
2 OTPHUATENLHOE 3HAUSHHE KOIDPHULHEHTA TENIONPOBOAHOCTH
3 IIPOTHBOIIOINOKHOE HANPABIECHHE IPaHENTa TEMIIEPATYPbI H TEIIOBOTD NOTOKA
4 1IPOTHBOTIONOIKHOE HANPABIESHHE TETIOOTAAYH U TEIUIONEPENauH
70 3nauenue uncaa Reg,, xapakrepusyiomee B TpyGe nepexof Jamuuapuoro
MOrPAHHYIIOrO CJI0S NOTOKA B TypOyaenTublii coCTaBISICT:

12300
2 10000
323000
4 100000
71 O606mcHnoe ypasuenue tennoodbmena Nu = Re"Pr"GrP nozsoasier paccanrars:

1 uncno ITpanaTis Ans BOKHBIX HHKEHEPHDBIX TTPHIOKEHHI

2 uncno [pacroda 1 BASKHBIX MIKEHEPHBIX MPHIOKEHHIT

3 TCMAOOTAANY UL BAMCHBIX HEVKEHEPHBIX NPHIOKEeHUT

4 TEennoNpPOBOJHOCTD JUTsl BAMHBIX HHIKEHEPHBIX NPHIOKEHHIT
72 TensiooTaaua npH TYpOYJACHTHOM PCKHME TCUCHHS BLIIIC, YCM NPH JIAMHHADHOM,
T.K.

I ¢ nomoLLb10 TYPOYIEHTHBIX MMyAbLCAINIT HHTEHCHBHO MEPEHOCUTCA TEMIOTA, HEMKENH
TETIONPOBOIHOCTLIO

2 TypOyNeHTHBIC MyJIbCALMN AaloT B0JIEe BHICOKOE MAPOCONPOTHBICHHE, HENENN
JaMHHAPHBIT NOTPAHHYHBIA 0T

3 B neppom ciiyuae GoNee BLICOKaA TEMIONPOBOAHOCTL MOTOKA

4 B NEPBOM CYHAE ECTh HITYUEHHE
73 KoagpuumnenT TenJonpoBoaHocTH BO3PACTAET B CJACAYIOUICIH N0CICA0BATEALIOCTH:

| BO3/1YX, JICPEBO, CTANb, ATIOMHHHIL, MEb



2 OepeBo, BO3MIYX, CTAND, ATOMHHMIA, ME/b
3 BO3IYX, NEPEBO, AIOMHHMIT, CTANb, MEAL
4 po3nyx, JepeBo, CTallb, ME/ib, AJIIOM HHHIT
74 Tepexoa NTAMHHAPHOTO NOTPAHHYHOIO /107 B TYpOysieHTHbIH CBSI3aH:

1 ¢ BHIOM TEINIOHOCHTENA
2 ¢ moTepeii MOTOKOM YCTOHYHBOCTH
3 €O 3HAYCHHEM CKOPOCTH MOTOKA
4 ¢ BA3KOCTBIO TIOTOKA
75 Cohoanasi KOHBCKUHSI:

| xapakrepusyerca ©onee BHICOKHMMH KOYDQHLUHEHTAMH TETUIOOTAAUHN, HEWEMH
BLIHYKICHHAS

2 xapakrepmsyercs Oosee HHMIKUMH KOIP(UUMCHTAMH TEMIOOTAAMH, HEKENH
BLIHY K IEHHA

3 BooGue e xapakTepusyercs Ko QUIHEHTOM TENI00TAAYH

4 uMeeT MPUMEPHO OJIMHAKOBLIE KOIQHLIHEHTEl TENNOOTAAYH C BBIHYHIEHHOH
KOHNBEKUHEH
76 Y KamHTe, KAKOBLI OCHOBHBIE IPHIIHIIBI CAMO0GPA30BAHMST

1 HenpepbIBHOCTD

2 UeneHanpPaBieHHOCTD

3 UHTErpaTHBHOCTH

4 co3HAATEIILHOCTE
77 Yikamure, KAKHC HCTOMHHKH 3HAHNI Heo0X0AMMO HCNOABL30BATH JUISL Mpolecca
camooGpaloBanHs:

| ureparypy (METOIMUECKYH), HAYUHO-TIONYIAPHYIO K AP.)

2 cerb HHTCPHET

3 cemuuapel 1 KOH(EepeHImu

4 cMeKanky
78 Vicascure, UTO OTHOCHTCS K KOHEYHOMY PCIYJILTATY npouecca camoobpasonanus
CTyAeHTA:

| noBLIIEHHE KAUECTBa OCBOSHHS IIPEAMETA

2 paspaboTka HOBBIX el n H30GpeTCHUH B npeacrasieHtoit 061acTh 3naHui

3 cHOpoBKa

4 pons

3.2 TunoBbIc BONPOCHE K 3k3ameny no aucuuniune «Tensorexnnkay s yernoii opme

Dczamenanuonubiii umer Ne 1
| OcHossble noustda u onpenenennsd. OCHOBHBLIC TEPMOAMHAMMUCCKHE MAPaMETPLI

COCTOSIHHA
2 OCHOBHBIE IOLSTHS 1 ONPEAENEHHs TCOPHH TEILI00GMEHE.

Jiezamenaunonnbii onser Ne 2

| YpaBHEHHE COCTOSHMS HACATNLHONO rasa.
2 CniocoGpl nepetadi TerioThl. TeronposoanocTs.

JczamenauHonnsLi onaer Ne 3
| Tleprbiii 3aKOH TEPMOJAMHAMUKH 1 €ro (PH3HUECKA CYUIHOCTD,
2 INepeHoc Tero Tl TEMIONPOBOAHOCTEIO MPH CTALHONAPHOM PEIKITME.
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Ik3aMeHaAROHNbIH Onaer Ne 4

| AHANHTHYECKOE BRIPKESHHE NEPBOTO 3aKOHA TCPMOAHHAMHKH.
2 TennonpoBoAHOCTE MHOTOCIOHHOM IIOCKOH CTCHKH.

JczamMenanHonubiii Guaer Ne 5

1 MeTtomabl camooOpa3oBaHus,
2 KOHBEKTHBHEIH TENIIO0OMEH.

Ix3aMenauHoHNbIH Onaer Ne 6

1 Bropoii 3aK0H TePMOANHAMHKH, DHTPOTIL.
2 TennooGmeH U3TYUEHHEM,

J3aMeHALHOHNBIH GuaeT Ne 7

1 OGuuas (popMyTHPOBKA BTOPOro 3aK0HA TEPMOAHHAMHKH. PaGoTa HKna.
2 JInppepenuHaILHOE yPABHEHHE KOHBCKTHBHONO TemooGumeHa.

JzaMeHau oI Gurer Ne §

1 [Mpamoit wukn Kapro.
2 OBOGLICHHDIE YPABHEHHS KOHBEKTHBHOTO TENI000MEHA.

Jiczamenaunounbii ouaer Ne 9

| OGpatHsIii mkn Kapso.
2 PacueTHbiC 3aBHCHMOCTH A OTpenenenua ko3(pguuuenTos Tennooriaun. Temmooraa4a
TIPH BBIHYKICHHOM TEMEHHH TCIIOHOCHTENA,

IxzaMenannonnbiii Gurer Ne 10
| Auanuz TepMOAMHAMHUECKHX MPOLIECCOB HIACAILHOrO rasa. Wsoxopusiii B n300apHblit

MPOLLECCHI,
2 Cnosknbie Bujb Teroodmena. Tennonepenasa.

Iczamenannonusiii 6uner Ne 11

| Ananu3 TEpMOAHHAMHYECKMX TPOLECCOB  M/CAMBHOIO  rasa. Wzotepmuseckuil #
annabaTHeIi NPOLECCHI.
2 TeruiooGMeH H3TYUEHHEM.

Ix3aMeHauHonuLI Omter Ne 12

1 [Tostrportibiii npouece 1 ero 0600 IIaloIIee SHAUSHHE.
2 Tenuonepenayua uepes rnuocKylo CTCHKY.

JiczamMenauHonnbii onaer Ne 13

| MaeanbHbie LHKIIB MOPLUIHEBLIX ABHIATENEH BIYTPEHHErO Cropanms,
2 OcHOBEI pacueTa Tero0OMEHIILIX alnapaTos.

JxzamMeHaunonnbii onier Ne 14

1 Cpaenenne mnxnon JABC.
2 TennonpoBOAHOCTS.

Ikzamenannonusiii Guier Ne 15
| Bnakublii BO3IyX.
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2 OcHOBbI TEMJIOBOIO PACYETA TEMTOOOMEHHBIX ATIIAPATOB.

JczaMeHaunonnbii Guaer Ne 16

| Bomsmoit nap 1 npouece npeobpasopauus B P-V anarpaMme.
2 Temnonoii pacueT peKynepaTHBHOro TeMmoOOMEHHHKA.

FrrameHannonnniil Guner Ne 17

| Boastoit nap i npotece npeoGpasosaist B T-S 1 h-S quarpammax.
2 OnTUMANBEHOE TIPOEKTHPOBAHUE TEMIC0OMEHHHKOB.

zamenauHonnbii onmer Ne 18

1 Bnasknstii o3ayx u H-d gnarpamma BiiaskHOro BO3jyxa.
2 OcHOBHEIC MPHHLME CaM000pa3oBaHus

Ix3amenaunonnbii onaer Ne 19

1 TlepBbiii 3aK0H TEPMOAMHAMHKH.
2 TermonpoBOAHOCTD.

IxzaMenauHonublii Onaer Ne 20

| LIMKIBI NAPOCHIIOBBIX YCTAHOBOK.
2 IepeHoc TerIoThl TEMIONPOBOMIOCTIO MPH CTALHOHAPHOM PEIKHME.

DxezameHannonubIii Guier Ne 21

1 Luksst Perkina.
2 KonBekTHBHbIT TENIO0OMEH.

Dx3aMenaunHoHHbIE GuaerT Ne 22

1 [Naposas X0nOAUABLHAN MALIHHA.
2 KoHeuHbiii pesyapTar npouecca caMoo0pazosanis.

JcaaMenaunonuiii Gmaer Ne 23

1 Bropoii 3aK0H TEPMOJANHAMHKH.

2 OcHOBBI pacteTa TerooOMEHHbIX annaparos.
IrzamenauHounbiii onier Ne 24

1 TepMmoHHAMHYECKHIT AHATH3 NPOLECCOB B KOMIIPECCOpaX.
2 OGOGIICHHDBIE YPABHCHHA KOHBEKTHBHOO TenooGmena.

Jiczamenannonnbtii Gmaer Ne 25

1 TepMOANHAMHHECKHIT QHATHS IPOLECCOB B KOMITPECCOpaX.
2 Pacuertple  34BHCHMOCTH JUis  onpeaeienus  kod(puumenTa TCACOTAAUH  HPH
BLIHYSIICHIIOM TEUEHHH TEMLIOHOCHTEA.

JzamMeHAnHONuLIH Omier Ne 26

1 OcHOBHBIC TMOHATHA ¥ OHOPCACTCHHS. OCHOBHBIC  TEPMOJAHHAMHYCCKHE  MapaMETb
COCTOSHHS.
2 TennonpoBoAHOCTS.

DxzaMenannounblii omier Ne 27
| YpasueHie cocToAHNA WACAIBHOTO a3,
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2 TennooOGMeH H3TYUCHHEM.

Dczamenannonnbiii 6mier Ne 28

1 IepBblit 3aK0H TEPMOJAHHAMHKH.
2 Teruionepeaasa 4epes MmiocKyio CTEHKY.

Ixkzamenannonnbiii 6mner Ne 29

1 AHAIMTHYECKOE BBIPAKEHHME NEPBOTO 3aKOHA TCPMOTHHAMMKH.
2 OCHOBHEIE TIOHATHA M ONIPEAENISHHs TEOPHH TEMIoodMeHa.

JiczameHauHonnbil Guner Ne 30

1 TeryIoeMKOCTE Ia30B H MOHATHE YHTAILITHH.
2 TennonpoBOAHOCTD.

Jzamenannonnptii Guner Ne 31

| Bropoii 3aK0H TEPMOAMHAMHKIL. DHTPOIINSL.
2 Knaccudukanus Temo00MeHHbIX annaparos.

3.3 TunoBbie BAPHANTLI 3A4AHMI NS KONTPOILIOIT paoThl MO ANCUHILTHIE
«Tennorexuuka»

3anaua 1

Hauansuas teMneparypa posayxa t; = 150 ®C, macca m = 1,0 kr. Haiitu paGory
H3MeHends 06nheMa, H3MEeHeHHe BHYTpeHHeil SHeprMH W NOABEACHHYIO TETUIOTY [pPH
HOIMTPOTHOM PACIIMpEHHH BO3yXa 10 gasnemst Py = 0,1 MIa u emneparypbl t; = 27

L}
C. lNokasarens noautponst N1 = 1,2, M300pasutek npouece B PV — KoOpAHHATAX.
3ajpaua 2
Boszayx maccoii | kr npH HAUAILHOM JABJICHUH Py = 16x10* rlla n Temneparype

ty= 177 YC pacumpaercsa annalarHo 10 AaBneHms Py = 4,5x10° rlla, Onpenenuts
TEMICPATYPY BO3AYXA B KOHUE PACIUMPEHIA, MIMEHCHNE BHyTpeHHeii sueprum u paGoty
npouecca. M3oGpasuts npouece B PV — KOOPJAMHATAX.

3anaua 3

B nopIUHEBOM [BHTATENE BHYTPEHHEr0 CrOPaHHs Fashl ¢ HAYANLHON TeMIEpaTypoit

Q

t; = 1500 C u pasnenvem p; = 3,0 MIla paciumpsercs nomurponno (n = 1,2) mo
nagnenus p, = 0,3 MIla. Onpejennts padory pacumipenus 1 1300pasuTh MPoOLIECC B PV —

u Ts — xoopannarax (rasel 06IaTaloT CBOHCTBAMI BO3AYXA).
3aagaua 4
I kr BO'JJ]YXE] npu HaAuyaIbHOM JIABJICHHH p[

0,4 MIlIa u remneparype t; = 100

0
C usmensieT cpoe cocroamne [0 aasneHus pp = 0,1 MIla. Onpenenurh KOHEHHYIO

TEMIICPATYPY H COBEPLUCHHYIO paboTy, €cin [POLEcC NPOMCXOIMT: a) H30XOPHO: 6)
agnabario. M300pasuTh npoLeccsl B PV — KOOPAHHATAX.
Janaua 5



Bosmyx npu HauanbHbx gasnewun 0,5 MIa u temneparype 40 C ammaGarno
pactuupsiercs o Hasnenus 0,15 MIla. Bo CkolbKo pas J0LKEN YBEJIHYHTBEA €ro 00beM U
kakopa OyneT KOHEUHAs TeMIeparypa. Onpenenuts paboty pacuInpeHis. HM306pasuTs
npowece B pv — 1 TS — woopanHarax.

3anaua 6

1,5 Kr BO3AyXa CHHMAIOT monuTpomo or pyp= 0,09 MIla n ¢ = 18 °C no

nasnenuss p, = 1 MIla, Temneparypa npu STOM NOBBILIACTCA 10 t, = 125 e,

OnpeennTs NoKa3aTenn NOAHTPOILL koHeuHslil 0GBeM, 3aTpaUeriyio paboTy H KOJIHYECTBO
oTBeeHHoit Tennotsl. M306pasuTs npouecc B PV — KOOpJAHHATAX.

3apaqa 7
B MOMTPONHOM MPOLECCE Jafaibl CISAYIONME MapaMeTpLl: Py = 1x10° rlla, t =

27 °C, p,= Ix10' rMa, v, = 0,12 M/kr. ONpeeniTs TOKAIATENh MONHFPOLLL,
ONBEAEHHOE KOMMUECTBO TEMUIOTHL 1 paloTy Tpouecca Juml 1 kr sosayxa. Mszobpasuth
[POLIECC B PV — KOOPIMHATAX.

3anaua 8

OGbeM BO3yXa npH aanabarHoM CHKATHN B LUIHHAPE JIBC ymenbinaercs B 12 pas.
Hauansmas TeMneparypa Bosayxa nepea ciarnem ty = 77 ®C, navansoe sasnenue py =
0,09 MMa. OnpeaenuTh TEMMEpaTypy M JIABACHHC BO3AyXa MOCHC CHATHA. W3obpasuth
npouecc & pv — n Ts — koopaunarax.

3apaua 9

Bosayx B kouuecTse 1 Kr np 13GEITOUHOM ABICHIH, PABHOM 1 ar 1 TeMnepaType
27 °C pacumpsercs: aguabaTHo [0 KOHEUHOTO obvema Vo = 10 w’. Onpenenuts
Hauannibli 00beM H paGoTy, copepuiaeMyio posayxom. MsoGpasuth mpouccc B pV = H

Ts — koopauHaTax.
3aaaua 10

30 °C w pasnenun py = 0,1 MIla
cumaeTes anMadarHo JI0 KOHEUHOro JaBlieHHd Py = 1,5 MIIa. Onpeaenurs KOHEUHBIH
o6beM, KOHEUHYIO TEMIEPATYPY H 3aTpaucHHYIO padoty. M306pasuth mpouecc B Py — H

1 Kr pO3AYXA P HAYANLHOH TeMIepaType t,

Ts — xoopannarax.

Japaua 11

| xr sosayxa mpu jgasaeunn py = 0.5 Mlla u Temneparype t,= 111 °'C
paciIHpsercs: NOMHTPONHO 0 JaBfeHus Py = 0,1 Mla. OnpenennTs KOHEUHOE COCTOANHE

BO3AYXA, HIMCHEHME BUYTPCHHE IHEPrii, KOIHUCCTBO MoABEJEHHON  TEIoTlL 1
nofyucHHy10 paGoTy, €CIH MOKA3ATElb MOMHTPOMLL N = 1,2. M300pasuTh mpoliece B PV —

KOOPHHATAN.
Japaua 12 )
Bosayx maccoii | kr cxkumaercs u30bapuo (P = 14x10° rl1a) oT HauanbHOro 0GLEMA

vy= 0.l MKr 0 vy = 0.07 MK, OnpenenuTh [Epenal TEMMEPATYp B TIpolecce,
OTBEACHHOE KOAHMECTBO TEIUIOTLI, H3MENCIIE BHYTPEHHEH JHEPruu paboTy npouecca.
M306pasuTh NpoLece B PV — KOOPJAHHATAX.

3aaaua 13

| Kr BO3AyXA TIOTHTPOMHO PACLUIHPAETCA OT HAYATLHOTO AaBieHHs 12 ar 1o 2 ar,

npideM o6bem ero ysenuumncs B 4 pasa. Hauanenas Temneparypa pasia 127 °C.
Onpejienurs MoKasarels MONHTPOTL, HAYTBHbIH 1 KOHEUHbI  O00bEMBL, KOHEHHYIO
TEMMepaTypy H paGoTy pacliHpEHHs. M306pa3uTh npolece B PY — KOOpAHHATAX.

3apaua 14

B nopiHEBOM ABHraTesie BHYTPEHHEro Cropanus rassl ¢ HAUQILHOI TeMMEpaTypoi
t; = 2000 °C u paenemmem p; = 3,5 MIa pacumpsiorcs aguabario. OmpenenuTs
paBoTy paciumpeiiid 1o nasnenua 0,1 MIla (paGouee Teno - Bo3ayx). M3oGpasuTs npouecc B
pv — u Ts — xoopaunarax.

3apaua 15

1.5 kr BO3ayxa CKMMAOT TonuTpono or py = 0,09 Mlla u t;= 18 °C no

nasnenns P, = 1 MIla. Temneparypa mpH STOM MOBBIIACTCA [0 t, = 125 °C.

OnpefenuTh NOKA3aTeNE MOTHTPONEI, KOHEUHbIi 0GbeM, 3aTPatCHHyI0 paboTy 1 KONHYECTBO
oTBeeHHOil TennoThl. M300paszuTe npouece B PV — KOOpAHHATAX.

3anaua 16

Onpeaen#Ts N0Ka3aTelb MOJHTPOILL, MOJABEICHHOE KONHIECTED TEMIOTEL H pabory
npouecca MpH MIMEHCHHH COCTOsHus Bo3myxa (I Kr), CCOM W3BECTHB CICAYIOUMIE
napamerpet; py = 100 klla; ¢y = 27 o) p; = 10" rlla; Vv, = =0,12m"/kr. M306pazuts
NPOLECC B PV — KOOPAHHATAX.

3anaua 17

HauanbHoe COCTOSHUE BO3yXa onpeneiserca mapamerpavu: py = | MIlan vy =
0,5 m'/kr. Haiith xonewnsie 0GBEM M TEMNCPATYPY NPH H3OTCPMHUECKOM CHATHH JI0
nanenus 3,0 MITa u onpeaenuts pabory cxarus. H306pasnTe npoiuecc B PV — H Ts -
KOOpAHHATAX.

3agaua 18

Bosayx maccoit 1 kr npu temneparype t; = 15 °C u nasnenun P = =7x10° Tla
pacumpsierca uzofapno 10 obbeMa vy = 0,2 m*/Kr. OnpeIeuTh KOHEHHYIO TEMIIEPATYDY,
NOARE/EHHOE KONHYECTBO TEmNOTL W pafory mpouecca, M3o0pasurk mpouece B py —

KOOP/IHHATAX.

3apaua 19

Jlas u3MepeHua ManbiX  W3OBITOMHBIX JIABNEHMIT WM HEGOMBIIHX paspexeni
NPHMEHSIOT MHKPOMAHOMETPBI (PHCYHOK 1.1).
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1 - BO34YX0BOJ
2 - TpyBka MukpomaHomeTpa 1

Pucyrok 1.1 — Cxema Bo3iyxoBoJa B MHKpOMAHOMETpa
Onpesenuts aGCOMOTHOE TABICHIC B BOZAYXOBOAE 1, ecan JUIHHA crosfa HUIKOCTH

B TpyGKC MHKPOMAHOMETpA 2, HAKIOHEHHOI MOJ yrioM 30°, pasua 180 mm. PaGouas
JKHIAKOCTh — CMMPT, maotHocThio P= 0,8 rfem’. Tlokasamus Gapomerpa 0,1020 MITa.
Jlasnenue BuIpasuTs B Meranackansx (MIIa), annmcﬂyax pTyTHOrO ¢ronda (MM. pT. €T.) H
B KIIOTPAMM-CIIAX Ha KBAJPaTHbIi CAHTHMETD (kre/em”)

3aaaua 20
B Tpy6ke mamomerpa | (Pucyunok 1.2), COGIMHAIOLIEICA ¢ OKpYKatollel cpenoii,
MMeeTCst CToI6 B0l BHICOTOH 50 mMm. OnpejeniTs AaBicHHe P B PECHBEPE 2 H BRIPA3HTEL

ero e kanonackamax (kIla), ecitu pasHOCTh YPOBHEH PTYTH B MAHOMETPE COCTABIIACT 120 mm,
a Gapomerpuueckoe aasnenue pg = 0,95 aTm. [2].

1 - Tpybra maHomeTpa
2 - pecusep

1 J\=
1 —P

|

| =120 MM | =50 MM

1

e |

S = =

Pucynok 1.2 — Cxema peciiBepa H MaHOMETPA

Japaua 21
[l1ockas crajibHas CTEHKa MapoBOr0 KOTAa ¢ KOI(pHIMEHTOM TERI0NPOBOLHOCTH

BTt
A = 454 —— u Tonmunoii 8 = 20 MM, OMBIBACTCA C OJIHOI CTOPOHbI FOPSMHMI Fa3aMiL.
M-
a ¢ apyroii cropotsl — Boaoii (Pucyuoxk 1).

t,°C Noamu & Aiax

cagm G |Ouge

Pucynok | — Pacrpefie/icHie TEMOEPaTypLl MpH MEpefate TerioThl MEXAY ABYMS
TEINMOHOCHTEIAMH HEPE3 MOCKYH TPEXCIOHHYIO CTEHICY
[puuem €O CTOPOHBI BOJIbI CTAILHAA CTEHKA NOKPBITA CMOEM HAKMITH (M e = 2,325

== ) TOMHOH 8,0 = 4 MM. @ CO CTOPOHBI FA30B — CHOEM CAKH (A gy = 0,1163

BT . 5 _ . _ nC
) Tomumnoit 8y, = 2 Mm. Temneparypa rasos b, = 800 . Bogel by = 200

M-

i Br
C, koa(ppHUMENT TETUIOOTIAMH OT Fa308 K CTEHKE Oty = 46,5 ——— W OT CTEHKH K BOJC
™M

T i
o, = 1163 = Haittn koa(ppuupent Tennonepeaaun K or mpiMOBbIX ra3or K BOJE,
MK
[I0THOCTb TEIUIOBOFO MOTOKa | M TCMICPATYDBI MOBEPXHOCTEIl TPEeXC/oiiHOil UI0CKOii
crenkh b, bt 0 te,

3anaua 22
Bamion, emkocTeio 70 N1 HAroNHCH KHCIOPOAOM (02) CO  CIEAYIOIHMA

napamerpami: p = 98 atm., t= 20 °C. OnpeaenuTs Maccy KHCIOPOia.

3anaua 23

IMnoTnocts Bozayxa P npu masnennn 102,365 klla u Temneparype 0 °C pasna
1,293 wr/m’. Yemy Gyaer pasHa MIOTHOCTH BO3AyXa Mpu Temneparype 20 *C wn nasnenun
1500 xlla?

3anaua 24
B Gansione emkoctsio 100 71 copeparures KHeaopo maccoii 117 kr npi temneparype

0
20 °C. Onpepennts JaBncHHe KMCI0poaa B 5anfoHe, €CH Macca MopeKHEro Gaona 102
KT.

3apaua 25
Jlns aBTOrEHHOIT CBAPKH NPHBE3IH GAILION KHCTOPO/IA BMECTHMOCTRIO 100 a. Haiitn

maccy knciopona. eciun ero japnenve 10,8 MIla npn Temneparype 17 °C. Hapyxnoe
nasaenue 100 klla.
3apaua 26



B Gamone emkocteio 40 n1 maxomuTes Kucnopoa mpu gaenenmu 112 ar. no

MaHoMeTpy, Temmneparypa ero 37 9C, armocdeproe mapneHHe paBHo 736 MM. pT. €T,
OnpenenuTh Maccy KHCIOPOAA H €ro MI0THOCTD,

Japaua 27

OnpesennTs KOJHYECTBO TEIOThI, KOTOPOE HEOGXOMMO MOABECTH K 3 Kr BO3/yXa,

0
HAXOIIIErOCH B 3AKPLITOM cocyae M umerowero temneparypy t; = 0 "C u nasnenue

p; = 0,1 MIa, urobut HArpers €ro A0 TEMIIEPATyphl 500 °C Onpegenurs KoHEYHOE

AAaBJIICHHE.
3apaua 28
OnpeneauTs KOMHUSCTBO MO/BEAEHHOI TEIOTEL H PaboTy, COBEPLIAEMYI0 2 KT a30Ta

(Nz ) fipH ero n3oGaprom Harpesarui ot 100 10 600 ° C, ecnu nasnerue p= 1 Mila,

3anaua 29
- 0
Bosayx, maccoii 10 kr pacumpsierca wsotepmuuecku npu t= 400 "C or
3
uauaieHoro nasnenns py = 800 klla o koweunoro obvema Vi = 5 m°. Onpenenwrs

HauanLHLLH 00LEM, KOHEUHOE JaBieHHe 1 paboTy pacllpeHts.
Zapaua 30
Kucnopon (02) B KomuuyecTse 2 Kr aamabaTHO pacluupAercs 0T HaYalbHOro

cocrosuus p, = 1,0 MIla u t; = 227 °C 10 KOHEHMHOTO COCTOSHES, OIPEAETSIEMOro

napnennem pp = 0,1 MIa. Onpexennts koHednbie napaverpot rasa (V, u ty) u paGory

PACLUMPEHHS.
3apaua 31
1 Kr BO3AyXa MOJMTPONHO PACUIMPACTCH OT HAYANbHOrO jasieHus 12 arm jio

0
KONGHHOro jaienus 2 arm. Hauansuas temneparypa sosyxa pasua 127 © C. [lokasarens

noautponst M= 1,2, Onpesenurts HAYVILHBIT K KOHEUHBIT OOBEMBI, KOHEUHYIO
Temneparypy H paboTy paciunpeHsl,
3anaua 32

1 Kr BO3YXa COBEPIIAET LMK ¢ [OABOAOM TEMIOTH MpH V = const. HauansHoe
0
abeomoTHoe jlaBicHue Bosayxa py = 0,1 MIla, navanshasn Temneparypa t; = 17 G, a
K/
KT
OnpesenuTh napameTph! BO3AYXi B XAPAKTEPHBIX TOUKAX LKA, MONe31y10 pafoTy 3a uui i
KOJIMYECTBO OTBEACHHOIN TCILIOTLI.

Janaua 33
Liicn ¢ nojsoAoM TEMNOTHL MPH MOCTOSHIOM 00LEME OHPEAEICH CACHYIOWHMH

crenenn oxarna € = 4,5. Koanuecrso nosipeaennoii » unkie temorsl ¢y = 1380

= 0
JAHHBIMI HAYANBHBIC napaMerpsl padouero tena py; = 0,1 MIa, t; = 10 " C, a crencus
cxarua €= 7,5, nasnenne p3 = 6,3 MIla. PaGouee Teno — 1 kr posayxa. Onpesenurs

Tepmisecknii KITJ n paGory wiina.
3anaua 34
Jns wnkna JIBC ¢ noasozoM TemloTsl B ompouecce P = const onpeaenurn

repmnuecknii KIL 1. paGory mixna |, 11 KoAHMECTBO MOABEACHHOIL TCILIOTBL ;. €Cli

n

P
3

u3BecTHO: pabouee Teno — 1 Kr Bo3jyXa, HAYANBHLIE MapaMeTpel Bosayxa py = 0,1 Mila,

=0 °C, maBneHue B KOHLE [OBOAA TCRIOTHI p3 = 5.2 MIla, pacumpenue pabouero
TeNa MPOHCXOANT 10 fasneHua py = 0,4 MIla.

3apaua 35

Jag mnkna JBC co cMeluanHbIM MOJBOAOM TETUIOTEL ONPENENHTE P;, Vi, T; Beex
Kpaifaux Touek npoueccos u Tepmudeckuii KITJ co cneaywomumu aanusivu: py = 0,1

MIla, t;, = 0 ﬂC, pP3 = 5 MIla, p5 = 0,25 MIla, KoIMUECTBO TENJIOTHI, NOBENECHHOMH B

u3o6apiom mpotecce ¢y = 400 ——. paGouee Teno — 1 KT Bo3IyXa.
KI’

3aaaua 36
JUTst MACATBHOTO LKA MOPUIHEBOTO JABMIATENS C TIOABOAOM TEIUIOTHI IPH V = const
OTIPEIENHTh MAPAMETPHI BCEX OCHOBHBIX TOUEK, MOME3HYI0 yienkHyio paboTy, yielbHbie

KOJHYECTBA NOABENEHHOI K oTBeAECHHON TenoTel, Tepmudeckuil KIT unkna. Hansr: py =

0,1 MIla, t; = 47 °C, crenens cxarun € = 4,0, crenems nopsnuenns nannems A = 4,0

Pabouee Teno — Bo3ayx. TemnoeMKkocTs paGouero Tena NpHHATE MOCTOAHHOI.
3apaua 37
Jing HAcansHOro LKA NOPLIHEBOro ABHTATEN C IIOABOOM TEIUIOTEL IIPH P = const

OMPEIENHTE MAPAMETPLl BCEX OCHOBHBIX TOUCK, MOJE3HYIO YAENBHYI0 pafoTy, yAenbHoe
KOJIHYECTBO MO/IBCACHHOMH M OTBENCHHOH TenoTel, Tepmuueckuit KIL wukna. Jausr: py =

0
0,1 MIla, t; = 73 C, crenens cxarua € = 20, crenens npeABapHTENLHON0 PACIIMPEHNS

p = 2, pabouee Teno — Bozayx. Tennoemxoers paboUero Tena NPHHATE TOCTORHHOI.,
3anaua 38
B umine nopuiHeBoro ABMraTens BHYTPEHHEro CroOpaHHA CO CMEIIAHHBIM [OJBOIOM

TenoTel HavaneHoe aasnenue py = 0,1 MIla, navaneuas temneparypa ¢, = 27 e,

K/lx
creneds Ckarus €= 15, koiuuecrso nNOABEACHHOIT TEMUIOTHI q= 1340 ——,
Kr
nokasarens aguabarel K = 1,4, MakcnmansHoe aasnesue B wnkne py = 5,5 MIIa. PaGouee
Mo
TENO — BO3AYX (RImm = 287 —K). OnpenenuTs napaMerpsl B XapakTEPHBIX TOMKAX
KI -

uuina, paGoTy CKATHA, PACLIMPEHHs W pafoTy LMIKIA, KOJHUECTBO OTBEIEHHON TErUoTh,
tepmuuecknit KM unkna, a taoxe tepmudeckunii KINJL wikna Kapro jns nosyueHnbix
TIPE/IEIIOR TEMIEPATY].

3amaua 39

B uukie nopuiHeBoro ABMrareiisl €O CMELIAHHBLIM MOXBOAOM TEIUIOTBI HAYANLHOE

0
nasienne py = 0,0 MIla, Havanshas temneparypa t; = 27 °C, crenenb oxarhs
€=12,7. cremeus nopeuuenns gasnenns A= 1,4, cremeus npeasapHTENBIOTO
pacwmpenis p =1,6. PaBouee Teno — BOIAYX. TCMIOCMKOCTH MPHHATE NOCTOAHHBIMHU

K/l w/lx
(e, = 072 ——: ¢, = 1,01 ——). Onpejenuth NapaMeTpbl B X4paKTEPHBIX TOUKAX
kr-K~ ! kr-K
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umKna, paboTy AT, PACIUMPCHHA W PaboTy MK, YAETBHBIC KOTHYCCTBA N0IBE/ICHHOI H
OTBEAEHHOI TennoTel i TepMuucckHii KT/ nnkna.

3anaua 40

Jns uMKaa ABHraTens BHYTPCHHEIO CropaHus ¢ KOMOMHMPOBAHHBIM [0BOJOM
TEmIOTEl pacxoi Tomnuea coctapnser 0,035 kr ma 1 wr paGouero Tena. Hauanbnbie

napamerpet: p; = 0,0882 MIla, t; = 50 °C. Crenens oxarns € = 10. Maxcumansnoe
masnenne » uukne 4 MITa, Onpepenuts Tepmudeckuii KT/ u gomo Tennotsl Toriusa,

M dax

nojiReIeHHOi B nipouecce P = const. TernmnoTa cropaHus TOMIHBA Q{f = =29,26

PaGouee Teno oGnanaeT CBOHCTBAMH BO3AYXa.

3apaua 41

Jlna uMKAa ABMraTels BHYTPEHHEro CrOpaHHA CO CMEIAHHBLIM [OABOAOM TEMIOTD!
pacxon Tornusa cocrasmsier 0,035 kr na 1 wr paGouero tena, Hauanouaa temneparypa B

unkse pasna 50 °C, Makcumansnan Temneparypa 2000 K. Onpenennrs tepmuuecknii KI1JL
€CH M3MEHEHHE IHTPOMTHH B [POLECCE MOABO/AA TEMIOTH NPH NOCTOSHHOM JABICHHH PaBHO

p_ Kk/Ix
Kr

1ok
0,32 ———, a TenyoTa CropaHda TOTUIHBA
Kr-

CBOICTBAMH BO3/YyXa,

n= 293 . PaGouee Teno obGnanaer

3.4 TuNOBbIC BONMPOCH! 15 CAMOCTOSITENILNO0E PaboThl CTYACHTOB M0 AHCUHILTHHE
«Tennorexnuxa»

| Mepeuncnure criocolbl MOTyUeHHs HU3KAX Temneparyp?

2 Kakde BewmIecTBa NPHMEHSIOTCS B KadecTBe pabovuero Tena B XOJIOAMILHBIX
ycraHopkax?

3 OBBACHATE, KAK NPOTEKAET LMK N1APOBOIi KOMIPECCOPHOTT XONOAMILHONH MALIHHD]
(na Ts— anarpamme)?

4 M3 kakux DICMCHTOB COCTOMT XONOMWILHAA YCTAHOBKA M KakoH MNpouecc
OCYLIECTBISETCA B KANKIOM M3 HHX?

5 Yro Takoe XonoanbHbii kos(puument? [{akoso ero conepianie?

6 PU3MUECcKan CYLIHOCTB MPOLECCa TCILIONPOBOAHOCTH.

7 bopMynHupoBKa 3aKoHa Dypbe.

8 Uto HaspIBacTes TEMIEPATYPHLIM nosem?

9 YTo Takoe H3OTEPMHUYECKas IOBEPXHOCTH H TCMITEPaTypHbIii rpaguent?

10 huznueckuii cMbICa KOI(UPHLHEHTA TCMNONPOBOAHOCTH?

11 Kak onpesensieres TemoBoii NoToK 4epes MIoCKy1o crenKy?

12 Kak onpeaensercs TEIOBOIT MOTOK HEPes LHINHAPHHECKYIO CTCHKY?

13 Kaxoii npouece HA3BIBACTCH KOHREKTHBHBIM TEIL100GMeHoM ?

14 Kakoii npouece HaspIBaETCA TEnooTaau eii?

15 Hanuuure opmyay 3akona Hetorona — Puxmana.

16 Kaxue paktopsl BIHAIOT HA HHTEHCHBHOCTL TEIUIOOTAaYN?

17 Ycm ONpeienseTes PekiM ABIKEHHS JKILIKOCTH?

18 Kakne uncna (xpurepun) 1oiodus sBSIOTCS ONPEASTAIOWIMI B [POLECCE
TEMIOOTLAuH TIPH BbIHYHCICHHOM ABHIKCHHH KHAKoCTH?

19 Hanuummre ypasienue noao0Hsa IS BIHYHICHHOTO ABILKEHHS BO3AYXA.

20 O6bacuure (usnuccruii cmuicn uncen Hyccenwra, [pacroga. [llpanaris n
Peitnonsica.

21 Y70 Ha3LIBacTCa MapuHanbHLIM JaBneHHem?

22 Yro Takoe afcomoTHasn BnaxkHocTs? Kak ona onpenensercn?

23 Yro Takoe BIarocojepikanue?

24 Yro Takoe OTHOCHTENBHAA BlaxHocTh? Kak oHa onpenenserca?

25 B ueM pasnHume MEKIY HACHILCHHBIM W HCHACHILEHHBIM BIZDKHBIM BO3LYXOM?

26 Kak onpemensercsi Ha hd- JAMarpaMMe TOYKA, COOTBETCTBYHOLIAX JIaHHOMY
COCTOSIHHIO BO3ayxa?

27 Kak onpeziensierca TeMneparypa TOUKH pocel?

28 Kak M3MEHAIOTCA NapamMeTphl BIajKHOro BO3AyXa NPH HArPEBAHNH H OX T IeHun?

29 Kak u3MeHsIOTCA NAapaMeTpBl BO3AYXa MPH CyIIke Matepuana’?

30 Kax wzoOpaxarotcs Ha hd-— JuarpaMMe OCHOBHBIE MPOLECCHI  HM3MEHEHHS
COCTOSIHHS BJIKHOTO BO3ayXa?

31 KaxoBbl OCHOBHBIC TIPHHLMIILI CAMO0OGpa3oBanks’

32 B uem 3akmiodaercs cyTh caMmoo0pazopanus?

33 KakoBbl MCTOUHHMKH 3HAHHIT 111 caMooGpasoBanma?

34 Kakde BHIB JACATEILHOCTH MOMKHO OTHECTH K OCHOBHBIM COCTABJISLIOLIMM
npouecca camooGpasoBania?

35 KakoB koHeuHbIil pesyJisTar npotecea camoobpasosanna?



4 METOJMYECKHE MATEPHAJIbI, ONPEAEAAIOIHME IPOLUEIY PhI
OLIEHUBAHUS 3HAHUI, YMEHUI, HABBIKOB H (HJIM) OIILITA
NEATEJILHOCTH, XAPAKTEPHU3YIOLHX ITAIblI ®OPMUPOBAHMNSI
KOMTTETEH U

[puBOATCA BUALL TEKYIIEro KOHTPOJNA H KPHTEPHH OLeHuBaHuA y4eGHoii
NEATENLHOCTH 110 KaucIOMY € BHIY TIO CEMECTPaM, COrJIACHO KOTOPbIM MPOHCXOAHT
HAYHCNIEHUE COOTBETCTBYIOLIMX Oanion.

JIeKiiy OLESHHBAIOTCA MO MOCEIAEMOCTH, AKTHBHOCTH, YMEHHIO BBIJEIHTH [JIABHYIO
MbIC/lb.

JTaGopaTopHbIe 3aHATHA OLECHHBAKOTCS M0 CAMOCTOATENLHOCTH BLUIOJIHEHN padoThl,
rpaMOTHOCTH B 0OPMIEHHH, NPABHILHOCTH BBITTOTHCHHA.

CamocToaTenbpHas padoTa OLUEHHBACTCA MO0 KAYECTBY M KOIMHECTBY BLIMONHEHHBIX
JAoManux padoT, FPAMOTHOCTH B O(OPMIICHHH, TIPABUIIBHOCTH BBITIONHEHU.

[TpoMEKYTOUHAS ATTECTALHS TPOBOAMTCA B (OPME IK3amMeEna.

KpHTepHH OLIGHKH OJK3aMeHa B TecToBoil (opme: KOmMuecTBO JamioB Wiy
YIOBJIETBOPHTENBHO, XOpOWO, OTIH4nHO. JUTA nomydeuus COOTBETCTBYIOLICH OUCHKH HA
JK3AMEHE TI0 KYPCY MCMONB3YETCs HAKOMMTENbHAA cucTeMa GalnbHO-peiiTHHIOBOI paboTs!
CTYACHTOB. MTOroBas OleHKa CKAALIBACTCS M3 CyMMbI GAMIOB HIIH OLEHOK, MOJIYYEHHBIX 10
BCEM pasfeam Kypea i cyMMbl GAIIOR MONYUEHHOI HA IK3aMCHE.

KpH']’El}HH OLCHKH YPOBHA SHAHWIH CTy,[[ELHTOB C HCIIONB30BAHHEM TECTa ki IK3aMeNe
Mo yuebHOH AMCLHILTHHE

OueHka XapakTepHCTHKH OTBETA CTYCHTA
- Oranyno 86-100 % npasuibHLIX OTBETOB
Xopomo 71-85 %
Y IOBICTBOPUTEILHO 51-70%
HeynoBaerBopHTeIbHO Metnee 51 %

[onmuecto Gaanop M OLEHKA HEYIOBICTBOPHTENLHO. YAOBIETBOPHTENLHO, XOPOIO,
OTJIHYHO ONPEACTAIOTCH NPOrPAMMHBIMHE CPEJCTBAMH [10 KOJIHUECTBY MPABHIILHBIX OTBETOB K
KOMHUECTRY CHYUaiiHo BuIGPAHHBIX BOMPOCOB.

KpuTepui OLEHHBAHHS KOMMETEHLE ClieyIOMIHE:

I.  OtBersl HMEIOT HONHBIE peleHMs (¢ TpaswibhbiM  oteeroM). Mx  coxepaanue
CBMIETENLCTRBYET 06 YBEPCHHBIX 3HAHMAX OOYHAlOWErocs u O ero yMEHHH pPelaTh
npodEcCHOHANLHBIC 3a1a4H, OLCHHBAETCH B 5 GaNNIOB (OT/IHIHO);

2. Bonee 75 % OTBETOB MMEIOT MOJNHLIE pelieHus (C NpaBiibHbIM oTBETOM). MX
COAEPMANHE CBHETENLCTBYET O JIOCTATOUHBIX 3HAHILIX O0YH4AIOLIETOCs H €ro YMCHHH
pears npoeccHorabHbE 3atadn — 4 6ania (XopoLwo),

3. He senee 50 % OTBETOB HMEIOT TONHBIE PemieHHs (C MPaBHILILIM OTBETOM) MX
COACPHKAHHE CBIASTENLCTBYET 06 YIOBJIETBOPUTENLHBIX SHAHISX 00YUAOLIErocs H 0
€ro OrpaHu4cHHOM YMEHHH peliaTh !’EPO(')(‘JCCP[OI’I&H}:HHC 3ajaqr, COOTBETCTBYIOUIHE
ero Gyyweii kpanupuraiim — 3 Gania (yA0BICTBOPHTENLHO),

4, Menee 50 % OTBETOB HMEIOT pEWICHHA C NPABHIBHBLIM OTBETOM. MX colepiaiic
CBHJIETEALCTBYCT O CnaGhix 3HAHMAX OOYHAIOUIErocs M ero HeYMEHHN pelarh
npodieccHoHANbHbIE 3aaun — 2 Gaua (Hey10BASTBOPHTENLHO).
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