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1 MIEPEYEHb KOMIIETEHIIAM C YKA3AHUEM 9TAIIOB UX ®OPMUPOBAHUS B
MPOLIECCE OCBOEHHUSA OBPA3OBATEJIBHOMN MPOT'PAMMBI

B pesynbrare ocBoenmst OIIOIl GakamaBpuata mo HampaBieHwro noaroroBku 20.03.01

TexaocdepHas O0e€30IIaCHOCTE,

00ydenus no nucuuiuinae «Temnodusuka.
Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

o6yqa}01u1/117lc;1 AOJDKEH OBJIAACTh CICAYIOIIHMMU pPE3yJIbTaTaMU

Kommerenus

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

[lepeueHs TIaHUPYEMBIX PE3YIbTATOB
00y4YeHUs IO TUCIUTIINHE

VYK-2. Criocoben
OTIpeAeTISATh KPYT 3a7a4
B paMKax
IMOCTABJICHHOM LIEIH U
BbIOMpATH
OIITUMAJIbHBIE CITOCOOBI
WX PEIIEHUs, UCXO IS
U3 JIEUCTBYIOIIUX
MIPaBOBBIX HOPM,
UMEIOLIUXCS PECYPCOB
Y OTPaHUYCHUM.

YK-2.1 ®opmynupyer B
paMKax MOCTaBICHHON
LeIH
MPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a1a4, 00eCeUNBAIOLIIX
ee JOCTHKEHHE.
Omnpenensier o)xuaaeMble
Pe3yabTaThl PEIICHUS
BBIJICJICHHBIX 3a/1a4.

3HaTb: CriocoObl TOCTHKEHUS
IIOCTaBJICHHOM 1I€JTU NPOEKTa MPHU PEeIICHUH
3a/1a4 110 TEXHUYECKOW TEPMOAMHAMUKE U
TEOPHUH TEIII00OMEHa.

Ymern: Ncnosib30BaTh METOBI pACUETOB MO
TEXHUYECKOH TepMOANHAMUKE U TEOPUU
TETIO0OMEHA JIJIsl peIICHHs] a3 IMYHbIX
B3aMMOCBS3aHHBIX 3a/1a4.

Baanerb: HaBbikamu onpeneneHus
OKU/Ia€MBbIX PE3yJIbTATOB MPH PEILICHUH
3a/1a4 110 TEXHUYECKOW TEPMOANHAMUKE U
TEOPHUH TEIII00OMEHa.

OIIK-1. Cnocoben
peuaTh TUIOBBIE
3aJ]a4n
npodeccnoHanbHOM
JIeITeTLHOCTH Ha
OCHOBE 3HaHUU
OCHOBHEBIX 3aKOHOB
MaTeMaTU4YECKUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM
MH(pOPMAITMOHHBIX
TEXHOJIOTHUH.

OIIK-1.1
JleMOHCTpHpYET 3HAHHE
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBCHHOHAYYHBIX U
obmenpodeccuoHanbHbBI
X JIMCIUIUINH,
HEOOXOIUMBIX JUIS
peIICHHsI TUIIOBBIX 3a7a4
B o0J1acTu
arpoMH)KEHEPHUH..

3HaTbh: OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JAUCIUIUINH, 3aKOHBI
TEXHUYECKOH TePMOJANHAMHUKH, TEOPHH
TEMI000MEHa U METO/Ibl pacyera
TETIOOOMEHHBIX aIapaToB JUIs PEIICHUS
THUIOBBIX 33/1a4 B arPOUHKXEHEPUH.

Ymers: Mcnons30BaTh COOTBETCTBYIOLINE
aHAJTIMTUYECKUE METO/IbI /ISl IPOBECHUS
pacyeToB uaeanbHbIX MUKI0B JIBC,
HNapOCUJIOBBIX YCTAHOBOK, TEMIOOOMEHHBIX
anmapaToB ¥ UCIOJIB30BATh OTYYEHHBIC
pe3yibTaThl 1J1s BBIOOpa KOHKPETHOTO TUIIA
TETUTIOTEXHUYECKOTO 000PYIOBAHMUSL.
Baaners: HaBsikamu nmog0opa 31€MeHTOB
CHCTEM OTOIUICHHUSI, BEHTHIISIINU ¥ TOPSTYETO
BOJ/IOCHA0)KEHUS!, yMETh aHAJIM3UPOBATh
paboTy OCHOBHOTO TEIUIOTEXHHYECKOTO
000pyJI0BaHUS U IPUHUMATh KOHKPETHBIE
pElIeHHUs 10 YIYYIIEHUI0 paboThl €ro Y3JIO0B.




OIIK-1.2
Ucnonb3yer 3HaHuA
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U

€CTECTBEHHBIX HAYyK JIJIs
pelIeHUs] CTaHAAPTHBIX
3a[a4 B arpOMHKEHEPHH.

3namp: OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, 3aKOHBI
TEXHUYCCKON TEPMOIUHAMUKH, TEOPUHU
TerIooOMeHa M METO/BI pacdyeTa
TEIJIO0OMEHHBIX aIapaToB Il pEIIeCHUs
CTaHJApTHHIX 3aJ1a4 B arPOMHKEHEPHUU.
Ymems: Vicnonb3oBaTh COOTBETCTBYIOIINE
AHATUTUYECKUE METO/IbI IPU MPOBEICHUS
TEIJIOTEXHUYECKHUX PACUETOB ISl PEIICHUS
CTaHJApTHBIX 3aJ]a4 B arPOMHKCHEPHUU.
Baaoemw: HaBpikamu mogoopa 2JIeMEHTOB
TEIJIOTEXHUYECKOT0 000PYI0BaHUS U
MPUHUMATh PELICHUS M0 YIYUYIIEHUIO paOOTHI
€ro y3JIOB.

OIIK-5. Cnocoben
y4acTBOBATh B
MPOBEICHU U
AKCIIEPUMEHTAIbHBIX
HCCIJIENOBaHU B
npodeccnoHaTBEHOM
JIeSITENLHOCTH.

OIIK-5.1
[Tox pykoBOACTBOM
crerpanucra oojee
BBICOKOU KBJIU(PUKALINH
y4acTBYET B
MIPOBECHUH
AKCIIEPUMEHTAJIbHBIX
HCCIICIOBAHUN B 00J1aCTH
ANEKTPUPUKAITIH
M aBTOMAaTU3al1u1
CEIIbCKOI'0 XO035MCTRA.

3nams: MeToIMKy IPOBEACHUS
TETIOPU3NUECKUX IKCIIEPUMEHTATBHBIX
UCCIIeIOBaHUN B 00JIaCTH 3IEKTPUPHUKALIMU U
aBTOMATH3ALIMH CEIbCKOTO XO35AHCTBA.
Ymempw: Vcnionp30BaTh COOTBETCTBYIOIUE
METOJUKHU IIPU [TPOBEICHUU
TEMIO(PU3NUECKUX IKCIEPUMEHTATBHBIX
UCCIICIOBAaHHI B 00JIACTH IEKTPUPHUKAIINN U
aBTOMaTH3allMU CEJIbCKOrO X035 CTRA.
Bnaoempw: HaBblkamu npoBeeHUs
TEMIO(PU3NUECKUX IKCIIEPUMEHTATBHBIX
HCCIIEeI0OBaHUM B 00J1aCTH 3JIeKTpUPUKALIN U
aBTOMATU3ALMH CEIBCKOI0 X031CTBA MO
PYKOBOJICTBOM CIELIMAINCTa 00JIEe BEICOKOM

KBaJTU(UKALIHH.

OIIK-5.2 3namo:
Hcnones3yet Knaccuueckne u  COBpPEeMEHHBIE METOMbBI
KJIACCUYECKHE U TETUIO(hU3UYECKOTO MCCIIE0BAHUS B 00IaCTH
COBPEMEHHBIE aneKkTpuduKamu u aBTOMAaTH3aIUU

METO/IBI UCCIAEAOBAHMS B | CEILCKOT0O XO3sMCTBA.
obiactu Ymemes:
aNeKTpudUKaIH 1 Hcronp30BaTh KJIaCCHYECKHE U
aBTOMAaTHU3aIUU COBPEMEHHBIE METO/IbI TEMI0(PU3NIECKOTO

CEJILCKOT'0 XO35AMCTBA.

HCCIIEIOBaHMs B 00JIaCTH 3JIEKTpUPUKALINN U
aBTOMaTH3allMU CEIbCKOro X035 CcTRa.
Bnaoemuw:

HaBpikamMu mpoBefeHUsT TEIIOPHU3NUECKUX
HCCIEAOBAaHUM, HCIOJB3YS TPU  ITOM
KJIACCUYECKHE€ U COBPEMEHHBIE METOJbl B
o0ractu anekTpuduKanu

Y aBTOMaTHU3allUU CEJIBCKOT0 X03AHCTBA.




2 OIMCAHUE IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIMIA HA PA3JIMYHBIX 3TAIIAX UX
O®OPMUPOBAHUSA, OITMCAHUE HIKAJI OHEHUBAHUA

Tabmuua 2.1 — IlokazaTenu v KPUTEPHU OIpEeNICHUs] YPOBHS C(OPMHPOBAHHOCTH KOMITETCHLMH (MHTETPUPOBAHHAS OLIEHKA YPOBHS
c(OPMHPOBAHHOCTU UHIUKATOPOB JOCTHKEHHS KOMIIETEHIIHI)

Kon n HaumeHoBanue
WHJIUKaTopa
JIOCTHKECHUSA
KOMIIETEHLINU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

Kputepuu onieHrBaHus pe3yabTaTOB 00yUeHHUS

HEYAOBJICTBOPUTCIIbH
0

YAOBJICTBOPUTCIBHO

XOpOIIIO

OTIIMYHO

VYK-2.1. ®opmynupyer B
paMKax IOCTaBICHHOW 1IeIH
MPOEKTa COBOKYITHOCTh
B3aHMOCBSI3aHHBIX

3a1a4, 00eCIICYHBAIOLINX €€
JOCTIIKCHHE.

Ormpezensier OXXunaeMble
pe3yJbTaThl peICHHS
BBIJICJICHHBIX 33]1a4.

3name:

Croco0nl JOCTHKEHUS
MIOCTaBJIEHHOM LEJIHN MPOEKTa
TIPH PELICHNH 3214 I10
TEXHUYECKON
TEPMOAWHAMHKE U TEOPUHI
TenaooOMeHa.

YpoBeHb 3HaHUI HUKE
MHUHHMAaJIBHBIX
TpeOOBaHUil NpyU aHAU3e
CIIOCOOOB JOCTHIKECHUS
MIOCTaBJICHHOM IIen
MPOCKTA M0 TEXHMYECKON
TEpMOJIMHAMUKE U TEOPHU
TEIUI000MEHa, UMEITH
MECTO TPyObIe OIINOKH.

MuHNManbHO 1OMYCTUMBIN
YpOBEHb 3HaHUM NpHU
aHaJmM3e croco0oB
IOCTHIKEHUS IIOCTaBJIEHHON
LIEJTA TIPOEKTa TI0
TEXHAYECKOM
TEPMOJNHAMHUKE U TEOPUHU
TEII000MEeHa, IOTYIICHO
MHOTO HETrpyObIX OIIHOOK.

YpoBeHb 3HaHUH B
00neMe,
COOTBETCTBYIOILEM
porpamMmme
MTOITOTOBKH, TIPH
aHau3e crocoOoB
JOCTIDKEHUS
MTOCTaBJICHHOU TeTTH
MIPOEKTA I0
TEXHUYECKOU
TEPMOJNHAMHUKE U
TEOpHH
TEII000MEHa,
JIOMYIIEHO
HECKOJIbKO
HETpYyOBIX OIHOOK.

YpoBeHb 3HaHUH B
00neME,
COOTBETCTBYIOIIEM
porpamMme
MTOITOTOBKH, TIPU
aHaJu3e CIoco00B
JIOCTHIKEHUS
IIOCTaBIICHHOM 1[EIH
MIPOEKTA I10
TEXHUUECKOM
TepMOI[I/IHaMI/IKe nu
TEOpUH TETI00OMeHa
6e3 onmooK.




Ymemn:

Hcnonp30BaTh METOBI
pacyeToB MO TEXHUYECKOI
TEPMOAWHAMHKE U TEOPUHI

IIpu pemenun
CTaHJapTHBIX 3a/1a4 HE
IIPOJEMOHCTPUPOBAHbI
OCHOBHBIE YMEHHS 10

[IponemoHCTpUpPOBaHBI
OCHOBHbIE YMEHHSI, PEIICHEI
THIIOBBIE 331a4H1 C
HETpyOBIMH OIINOKaMH,

IIponeMoncTpupoBa
HBI BCE OCHOBHBIE
YMEHUS, peIIeHBI BCe
OCHOBHBIE 33/1a4H C

IIponeMoHCTpUPOBAHBL
BCE OCHOBHBIE YMEHUS,
pelIeHbl BCe OCHOBHBIE
3aJa4¥ C OTJEIHHBIMU

TETI000MEHa IS pEIICHUS WCTIONIb30BAaHHUIO METOJOB | BBIIIOJTHEHBI BCE 3aJ[aHUA 110 | HErpyOBIMHU HECYIIECTBCHHBIMHU
Pa3INIHBIX pacdera [0 TEXHUYECKOH | HCIIOIB30BaHHIO METOIOB ommoOKamuy, HEI0YEeTaMH,
B3aMMOCBSI3aHHBIX 3a/1a4. TEpPMOJMHAMUKE W TEOPHH | pacdeTa M0 TEXHUIECKOH BBINTOJTHEHBI BCE BBINIOJTHEHBI BCE
TETII000MEHa ISt TEPMOAWHAMUKE U TEOPHH 3aJaHusl 1o 3aJaHus 1o
PELICHUsST Pa3THIHBIX TETIIO00MEHa ISl PELICHUS HCTIONIB30BAHHIO HCTIONIb30BAHHIO
B3aMMOCBSI3aHHBIX 33/1a4, | Pa3IHYHBIX METOJIOB pacyeTa o | METOJIOB pacyeTa Mo
HMeINN MECTO IpyOnIe B3aMMOCBSA3aHHBIX 3a/1a4, HO | TEXHUYECKOM TEeXHUYECKOH
OIIMOKHU. HE B TI0JIHOM 00BeMe. TEPMOJNHAMHUKE U TE€PMOJAMHAMHUKE U
TEOpHH TEOpHH TeII000MeHa
TEII000MeHa JUIs JUIS peLIeHus
pCLICHUS Pa3INYHbIX | Pa3IUYHBIX
B3aNMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX
3aj1a4, B IIOJTHOM 3aj7a4, B IIOJTHOM
o0beMe, HO o0beMe.
HEKOTOPBIE C
HeJl0YeTaMH.
Bnaoemo: ITpu pemenun HmeeTca MUHMMANBHBIN IIponemoncrpuposa | IIpoaemoHcTprpoOBaHBI
Hagsixamn CTaHJApTHBIX 3a7a4 HE Ha0Op HABBIKOB HBI 6230BbIC HABBIKM | HABBIKHU ONPEACTICHUS
OTIPE/ICITICHUS 0XKHIaeMbIX MIPOAEMOHCTPUPOBAHBI OTIpeIeNIEHHUS 0KUaeMBbIX OTIpeIeIICHUS OKUTaEMBIX
pe3yIbTATOB MPH PELICHUN 6a30BbIe HABBIKH pe3yIbTaToB MPH PELUICHUH OKUTaEMBIX pe3yIbTaToB MPH

3a7a4 [0 TEXHUYECKOMH
TCpMO}II/IHaMI/IKe u TCOpI/II/I
Tena000MeHa.

OTIPEICIICHUS 0XKHUIACMbIX
pe3yabTaTOB MPU
peleHrH 3a7a4 1Mo
TEXHUYECKOU
TEPMOJNHAMHUKE U TEOPUH
TEII000MeHa, UMEITH
MECTO TPyObIe OIINOKH.

3aJ1a4 110 TEXHUYECKOMN
TepMOI[I/IHaMI/IKe u TeopI/II/I
TEIUI000MEHa JUTS PeLIeHUs
CTaHJapPTHBIX 3a/1a4 C
HEKOTOPBIMH HEJJOUETaMHU.

pe3yJIbTaToB MpU
pellIeHny 3a1a4 1o
TEXHUYECKOH
TEPMOJUHAMUKE U
TEOpUHn
TEIUI000MEHA MPHU
peleHnn
CTaHJAPTHBIX 3a]1a4
C HEKOTOPBIMHU
HEJ0YSTaMU.

peleHnn 3a1a4 1mo
TEXHUYECKOU
TEPMOJIUHAMUKE U
TEOPHH TEeTI00OMEeHa
MIpY pelIeHUn
HeCTaHAApPTHBIX 3a/1a4
0e3 OIIMO0K 1
HEJI0YETOB.




OIIK-1.1.

JleMOHCTpHpYET 3HAHKE
OCHOBHEIX 3aKOHOB
MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX U
o0mIernpoeccHOHaTBHBIX
JIUCLUILINH, HEOOXOIMMBIX
JUTSL PEILICHUS TUTIOBBIX
3amad B o0JlacT
arpoOUHXCHEPHUH.

3name:

OCHOBHEBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JIUACIUIIINH, 3aKOHBI
TECXHUICCKON
TEPMOAWHAMHKH, TEOPHU
TEIUIOOOMEHA U METOIBI
pacueTa TerIo00MeHHBIX
amImaparoB I PEeIICHAS
TUIIOBLIX 3a1a4 B
arpOMHXCHEPUHU

YpoBeHb 3HaHUI
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JVCLUIIINH, 3aKOHBI
TEXHUUYECKOH
TEPMOIMHAMUKH, TEOPUH
TEIIO00OMEHA U METOIBI
pacdeTa TermI000MeHHBIX
annapaToB JUIsl PEIICHNS
TUIIOBBIX 3aJ1a4 B
ATrpOUMHKCHEPUN HUIKE
MHWHHUMAJIBbHBIX
TpeboBaHuil, UMEIN MECTO
rpyOble OLINOKH.

MuHMManbHO 1OMYCTUMBIN
YpOBEHb 3HAHUN OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCUMIIINH, 3aKOHBI
TEXHAYECKOM
TEPMOJUHAMUKH, TEOPUU
TEIIO00OMEHA Y METOIBI
pacdeTa TermmooOMeHHBIX
anmnapaToB JAJISl peIeHHs
THIIOBLIX 3a/a4 B
arpoOMHKEHEPUH, AOMYIIEHO
MHOTO HETPyOBIX OLINOOK.

YpoBeHb 3HaHUIH
OCHOBHELIX 3aKOHOB
€CTECTBCHHOHAYYHBI
X JUCIUIUINH,
3aKOHBI
TEXHAYECKOM
TEPMOAMHAMHUKH,
TEOpUU
TEeII000MeHa U
METOJIBI pacueTa
TEII000MEHHBIX
anmaparoB Jyis
PEIICHUSI TUIIOBBIX
3a7a4 B
arpoMHXEHEPHH B
o0beMe,
COOTBETCTBYIOIIEM
mmporpamme
IIOATOTOBKH,
JIOMYIIEHO
HECKOJILKO
HerpyObIX OLIMOOK.

YpoBeHb 3HaHUIA
OCHOBHEIX 3aKOHOB
€CTECTBCHHOHAYYHBIX
JIUCLUILINH, 3aKOHBI
TEXHAUECKOM
TEPMOIMHAMUKH,
TEOPHH TeII00OMeHa 1
METO/IbI pacueTa
TEIIOOOMEHHBIX
anmnapaToB JJIs
peHleHI/I}I TUITIOBBIX
3a7a4 B
arpouHXCHEPUH B
00neME,
COOTBETCTBYIOIIEM
mmporpamme
IIOJATOTOBKH, 0€3
OIIINOOK.




Ymemn:

Wcnonp3oBaTh
COOTBETCTBYIOIINE
aHAJIMTHYECKHE METOIBI IS
MIPOBEICHUS PacueToB
naeanbHbIX HUKIOB JIBC,
MIAPOCHIIOBBIX YCTAaHOBOK,
TEIUIOOOMEHHBIX anmnapaToB
1 MCTIONTb30BATh MOJTYYCHHBIC
Ppe3yNbTaThl AJIsl BRIOOpa
KOHKPETHOT'O THIIa
TEMJIOTEXHUYECKOTO
000pyI0BaHUS.

IIpu pemenun
CTaHJApTHBIX 3aja4 HE
MPOAEMOHCTPUPOBAHBI
OCHOBHBIC YMEHHS
HCTIONIb30BaTh
COOTBETCTBYIOIINE
AQHATUTHYECKHUE METOMBI
JUTS TIDOBEZICHHS PAacUECTOB
uneanbHeIX nukioB JABC,
MapOCUJIOBBIX YCTaHOBOK,
TETII000MEHHBIX
anmnapaToB U
HCTIONB30BaTh
MOJIy4CHHBIE PE3yNbTaThI
JUIS BBIOOpA KOHKPETHOTO
THIA TEIUIOTEXHIYECKOTO
000pyIOBaHUs, IMEIN
MECTO TPyObIe OIINOKH.

IIponemMoHCTpUPOBAHBI
OCHOBHBIC YMEHUS
HCII0Ib30BaTh
COOTBETCTBYIOIIIHE
aHAJTUTUYCCKHUE METOIBI JJIS
MIPOBEACHUS pPacueToB
nuaeanbHbIX HUKIOB JIBC,
MTAPOCHIIOBEIX YCTAHOBOK,
TEIUTIOOOMEHHBIX anmnapaToB
U UCITIOJIE30BaTh
MOJIY4YCHHBIC PE3YJIbTaThI
JUTSL BEIOOpa KOHKPETHOTO
THIIA TEIIOTEXHUYECKOTO
000pyI0BaHUs, PEIICHBI
THIIOBBIC 33J1a4H C
HETpyOBIMHU OIINOKAMH,
BBIMIOJIHEHBI BCE 3aJaHUs, HO
HE B II0JIHOM O0BbeMeE.

IIponeMoncTpupoBa
HBI BCE OCHOBHBIC
yMEHHUS
HCTIOJTb30BaTh
COOTBETCTBYIOIIIHE
AHATTUTHICCKHE
METOIBI JUIS
MIPOBEACHUS
pacYeToB UACANBHBIX
uukios JIBC,
HapOCHIIOBBIX
YCTaHOBOK,
TEII00OMEHHBIX
anmnapaToB
HCTIOTBb30BaTh

IOy YCHHEIC
pe3yIbTaThl IS
BEIOOpa
KOHKPETHOTO THIIA
TETUIOTEXHIIECKOTO
00opy10BaHUs,
PpellIeHbI Bce
OCHOBHBIE 331U C
HEerpyObIMH
omuroOKamu,
BBITIOJIHEHBI BCE
3aJlaHus B TIOJTHOM
o0beMe, HO
HEKOTOPEIE C
HeJlI0YEeTaMH.

IIponeMoHCTpUPOBAHBI
BCE OCHOBHBIC YMCHHUS
HCITOJIL30BAaTh
COOTBETCTBYIOIIIHE
aHAIMTHYECKHUE
METOBI IS
MIPOBEACHHUS pacueToB
HIeanbHbIX [IUKIOB
JABC, napocuioBbIx
YCTaHOBOK,
TEII000MEHHBIX
anmaparoB u
HCIIOJIb30BaTh
MOJTY4YCHHBIC
pe3yIbTaThl I
BEIOOpa KOHKPETHOTO
THIIA
TEIUVIOTEXHUYECKOTO
o0opynoBaHus,
pelIeHBI BCe OCHOBHBIE
3aJ]a4d C OTACIbHBIMU
HECYIIECTBCHHBIMH
HEJI0YETaMHU,
BEIITOJIHEHBI BCE
3aJIJaHMs B [TOJIHOM
o0beMe.




Bnaoemo:

Hagsixkamu niogbopa
3JIEMEHTOB CHCTEM
OTOIUICHHS, BEHTHIISIIIUU U
TOpSIYero BOAOCHA0KEHHS,
YMETh aHATHU3HUPOBAThH
paboTy OCHOBHOTO
TETIOTEXHUIECKOTO
000py/IOBaHUS U IPHHAMATH
KOHKPETHBIC PEIICHUS 110
VIIYYIIEHUIO pabOThI €T0
y3II0B.

IIpu pemenun
CTaH/apTHHIX 3a/1a4 He
MPOJIEMOHCTPUPOBAHBI
0a30BbIc HABBIKH TO00pa
3JIEMEHTOB CUCTEM
OTOIUICHHS, BEHTHILIIUH U
TOPSYIETO
BOJIOCHAOKEHHS, YMETh
aHAJIM3UPOBaTh paboTy
OCHOBHOT'O
TCIIIIOTCXHUYCCKOI'O
obopynoBaHus U
NIPUHUMATH KOHKPETHBIE
pelLIeHus [0 YIyYIIEHHUIO
paboTHI €ro Y3710B, UMEIH
MECTO TpyOBIe OIIHOKH.

Mmeercs MuHMMaNbHBIN
Ha0op HaBBIKOB oaOOpa
3JIEMEHTOB CHCTEM
OTOIUICHHS, BEHTWIALINHN H
TOpsYero BOAOCHA0KEHUS,
YMETh aHAJIH3HPOBATH
paboTy OCHOBHOTO
TETUIOTEXHIIECKOTO
000pyIOBaHUS U MPUHUMATH
KOHKPETHBIC PEIICHHUS 10
YIy4IICHUIO pabOTHI €ro
Y3JI0B JIJIsI PEIICHHS
CTaHIApPTHBIX 337134 C
HEKOTOPBIMHU HEJJOYCTAMH.

IIponeMoncTpupoBa
Hbl 0a30BbIC HABBIKU
mo100pa AIEMEHTOB
CHCTEM OTOILICHHS,
BEHTUISLHH U
ropsaero
BOJIOCHAOKEHHS,
YMETh
aHaJIM3UPOBAThH
paboTy OCHOBHOT'O
TCILNIOTEXHUYECKOI'O
000pyI0BaHUS U
MpUHUMAaTh
KOHKPETHBIC
PpeLICHUSI 110
YIAYYIICHUIO PabOThI
€ro y3JIOB IIpU
petieHnu
CTaH/IAPTHBIX 3314
C HEKOTOPBIMHU
HeJJ0YeTaMHu.

[IpoeMOHCTPUPOBAHBI
HaBBIKK T0JI00pa
JJIEMEHTOB CHCTEM
OTOILICHHS,
BEHTUWISALMH U
ropsgero
BOJOCHA0KEHUS, YMETh
aHATM3UPOBATH PadOTy
OCHOBHOTO
TCILNIOTEXHUYECKOI'O
000pyI0BaHUS U
MpUHUMAaTh
KOHKPETHBIE PELIEHUS
0 YIYYIICHHIO paOOThI
€ro y3JoB IIpH
petieHuu
HECTaHIAPTHBIX 33724
6¢e3 omuooK H
HEJI0YETOB.




OIIK-1.2.

Hcnons3yer 3HaHUA
OCHOBHBIX 3aKOHOB
MaTEeMaTHIECKHUX 1
€CTECTBEHHBIX HayK JJIs
pELICHUsI CTAaHAAPTHBIX

3a7a4 B arpOMHKXEHEPHH.

3name:

OCHOBHEBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JIUACIUIIINH, 3aKOHBI
TECXHUICCKON
TEPMOANHAMHUKH, TEOPHU
TEIUIOOOMEHA U METOIBI
pacueTa TerIo00MeHHBIX
amImaparoB I PEeIICHAS
CTaHZ[apTHI)IX 3a41a4 B
arpOMHKCHEPHUH.

YpoBeHb 3HaHUI
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JVCLUIIINH, 3aKOHBI
TEXHUUYECKOH
TEPMOIMHAMUKH, TEOPUH
TEIIO00OMEHA U METOIBI
pacdeTa TermI000MeHHBIX
annapaToB Ul peIICHNS
CTaHJAapTHBIX 3a4a4 B
ATrpOUMHKCHEPUN HUIKE
MHWHHUMAJIBbHBIX
TpeboBaHuil, UMEIN MECTO
rpyOble OLINOKH.

MuHMManbHO 1OMYCTUMBIN
YpOBEHb 3HAHUN OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCUMIIINH, 3aKOHBI
TEXHAYECKOM
TEPMOJUHAMUKH, TEOPUU
TEIIO00OMEHA Y METOIBI
pacdeTa Termo0OMeHHBIX
anmnapaToB JAJISl peIeHHs
CTaHIapTHHIX 3a/1a4 B
arpoOMHKEHEPUH, AOMYIIEHO
MHOTO HETPYyOBIX OLINOOK.

YpoBeHb 3HaHUIH
OCHOBHELIX 3aKOHOB
€CTECTBCHHOHAYYHBI
X JUCIUIUINH,
3aKOHBI
TEXHAYECKOM
TEPMOAMHAMHUKH,
TEOpUU
TEeII000MeHa U
METOJIBI pacueTa
TEII000MEHHBIX
anmaparoB Jyis
pelieHus
CTaHJApPTHBIX 33724
B arpoOMHXEHEPHH B
o0beMe,
COOTBETCTBYIOIIEM
mporpamme
IIOATOTOBKH,
JIOMYIIEHO
HECKOJILKO
HerpyObIX OLIMOOK.

YpoBeHb 3HaHUIA
OCHOBHEIX 3aKOHOB
€CTECTBCHHOHAYYHBIX
JIUCLUILINH, 3aKOHBI
TEXHAUECKOM
TEPMOIMHAMUKH,
TEOPHH TeII00OMeHa 1
METO/IbI pacueTa
TEIIOOOMEHHBIX
anmnapaToB JJIs
pe].HeHI/I}I CTaHI[apTHbIX
3a7a4 B
arpouHXCHEPUH B
00neME,
COOTBETCTBYIOIIEM
mmporpamme
IIOJATOTOBKH, 0€3
OIIINOOK.




Ymemn:

Wcnonp3oBaTh
COOTBETCTBYIOIINE
AHATTUTHICCKUE METO/BI MTPH
MIPOBEICHUH
TEIUIOTEXHUYECKIX PacueTOB
JUTSL pEIICHUS CTaHAAPTHBIX
3a[a4q B arpOMH)KEHEPHHL.

IIpu pemenun
CTaHJApTHBIX 3aja4 HE
MPOAEMOHCTPUPOBAHBI
OCHOBHBIE YMEHUS
HCTIONB30BaHUs
COOTBETCTBYIOIIUX
AHAIIMTHYECKUX METOI0B
IPU IPOBEIECHUH
TEIUIOTEXHUYECKHUX
pacueToB AJIS peIIeHHS
CTaHJApTHHIX 3aJ7a4 B
arpoUH)XEHepUH, UMENN
MECTO TPyObIC OIIHUOKH.

IIponemMoHCTpUPOBAHBI
OCHOBHBIC YMEHUS
HCTIOJIb30BAHUS
COOTBETCTBYIOIIUX
AHAJIMTHYECKUX METOJIOB
[IPY MPOBEICHUU
TEIJIOTEXHUYECKUX PACYETOB
JUTSL PELICHUS CTAHIAPTHBIX
3aj]]a4 B arpOMHKCHEPUH,
PEIICHBI THITOBBIC 3a1a4H C
HErpyOBIMH OITUOKAMH,
BBIMOJIHCHBI BCE 3aJ[aHUs, HO
HE B [TOJTHOM O00BeMeE.

IIponeMoncTpupoBa
HBI BCE OCHOBHBIC
yMEHHUS
HCTIONB30BaHMA
COOTBETCTBYIOIINX
AHATUTHYECKUX
METOZI0B IPH
TIPOBEJCHUH
TETIIOTEXHUIECKUX
pacyeroB Ay
peeHus
CTaH/apTHBIX 3a/1a4
B arpOMH)XEHEPHH,
PpelLlIeHbI BCe
OCHOBHBIE 33/1a4H C
HETpyOBIMU
OIIIMOKaMH,
BBINTOJTHEHBI BCE
3aJ]aHusl B TIOJTHOM

IIponeMoHCTpUPOBAHBI
BCE OCHOBHBIC YMECHHUS
HCIIOJIb30BaHUS
COOTBETCTBYIOIIUX
AHAJUTHYECKHUX
METO/IOB MPH
MIPOBEICHUH
TEINIOTEXHUYECKUX
pacyeToB sl peLICHUsI
CTaHIApPTHBIX 33724 B
arpouHXCHEPHUH,
pEIIeHBI BCE OCHOBHBIC
3aJla4d C OTAEIbHBIMU
HECYIICCTBCHHBIMHU
HEI0YETaMH,
BBIIIOJIHEHE] BCE
3aaHUs B IIOJIHOM
o0beMe.

o0beMe, HO

HEKOTOpHBIE C

HeJI0UeTaMU.
Bnaoemo: IIpu pemenun Hmeercss MUHUMAaIIBHBII IIponemoncrpuposa | IIpoaeMoHCTpUpOBaHbI
Hasbikamu nondopa CTaH/JapTHBIX 3a/1a4 HE Ha0Op HABBIKOB MO00pa HBI 6a30BBIC HABBIKM | HABBIKH MOJ00pa
3JIEMEHTOB MIPOAEMOHCTPUPOBAHBI 3JIEMEHTOB noa0opa 3JIEMEHTOB | JJIEMEHTOB
TEIUIOTEXHUYECKOTO 6a30BbIe HABBIKK MO00pPA | TETJIOTEXHUYECKOTO TEIUIOTEXHUYECKOTO | TEIUIOTEXHHYECKOTrO
000py/IOBaHUsI U IPUHUMATh | DJIEMEHTOB 000pyI0BaHUS U MIPUHATHE 000pyIOBaHUS U 000pyI0BaHUS U
peIIeHHs [0 YIIy4YIIEHUI0 TEIUIOTEXHUYECKOT O peLIeHHs 110 YIIyUIICHUIO MIPUHATHE PELICHNUSA | TPUHSITHE PEIICHUS 110

paboTHI ero y37I0B.

000pyIOBaHUS H
NPUHATHE PEICHHs 110
yIy4IIeHnto paboTsl ero
Y3JIOB, IMEJIN MECTO
rpyOsIe ommoKy.

paboTHI €ro y37I0B I
pelLIeHus CTaHJapTHBIX
3a]1a4 C HEKOTOPBIMU
HeJl04eTaMHU.

0 YIIYYIICHHIO
paboThl ero y3710B
TIPU pEeLICHUH
CTaH/apTHBIX 3a/1a4
C HEKOTOPBIMHU
HEJJ0YeTaMH.

YIYYIIEHUIO PabOThI
€ro y3JI0B IIpH
peleHnn
HECTaHIAPTHBIX 33124
0e3 omnbOoK 1
HEJI0YETOB.
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OIIK-5.1.

Tlon PYKOBOJCTBOM
crienuanucra ooiee
BBICOKOM KBaTU(UKAITAN
YYacTBYeET B

MPOBEICHIH
SKCIEPUMEHTATBHBIX
HCCIeNOBaHUl B  oOJacTu
ANEeKTPUPHUKALAN

¥ aBTOMAaTH3aIUU CEILCKOIO
XO3SMCTBA.

3name:

MeTtoauky MPOBEICHUS
TEIUIO(PU3NUECKUX
SKCIEPUMEHTATBHBIX
HWCCIENOBaHuil B  oOilacTt
aneKTpupuKanuu u
aBTOMATH3AlMM  CEJIHCKOTO
XO03SHMCTBA.

YpoBeHb 3HaHUI
METOIUKH  IPOBEICHUS
TETIO(PUINYECKUX
AKCIIEPUMEHTAIBHBIX
HCCIIeIOBaHUK B 00JacTh
ANIEKTpU(YUKAITIT u
aBTOMATH3AINN
CeNbCKOTO XO0351MCTBA
HIDKE MUHUMAaJIHHBIX
TpeboBaHuil, UMEIN MECTO
rpyOble OLINOKH.

MuHMMaNnbHO  IOMYCTUMBII
YPOBEHb 3HAHU,

METOJUKH MIPOBEJICHUS
TETUTO(PH3UIECKITX
SKCHEPUMEHTAIBHBIX
HWCCIIENOBaHUA B  oOilacT
AMEeKTpU(PHUKATUT "
ABTOMATH3alHd  CEJIBCKOTO
XO3SHCTBa JOMYIICHO MHOTO
HerpyOBIX OLIMOOK.

YpoBeHb 3HaHUIH
METO/IMKHI
MIPOBECHUS
TETUTO(PU3UIECKITX
9KCIIEPUMEHTAIBHBIX
HUCCIIEI0BaHUAN B
oOmacTu
ANMEeKTpUPHUKAINN U
aBTOMAaTHU3aLIH
CEIIbCKOTO
X034icTBa B 00BEME,
COOTBETCTBYIOILEM
nporpamme
HOATOTOBKH,
JOITyIIEHO
HECKOJIBKO
HETpyOBIX OMHOOK.

YpoBeHb 3HaHUIA

MCTOAUKMU IMMPOBEACHUA

TETUTOPHU3HYCCKIX
SKCIEPUMEHTAIBHBIX
HUCCIEIOBAHUI B
obnactu
ANEKTPUPHUKALAN H
aBTOMAaTH3aIUU

CEIIbCKOT0 XO35MCTBA B

00neME,
COOTBETCTBYIOIEM
nporpamme
ITOATOTOBKH, 0e3
OIIMOOK.
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Ymemn:

Wcnonp3oBaTh
COOTBETCTBYIOIIUEC
METOJWKH TPH MpPOBEICHIH
TEIUIOPU3MIECKUX
SKCIEPUMEHTATBHBIX
HUCCIEIOBaHUI B
aneKTpupuKanuu

M aBTOMAaTH3aIlMU CEIHLCKOIO
XO03SMCTBa.

obmnactu

ITpn peleHun
CTaH/JapTHBIX 33ja4 He
MPOJIEMOHCTPUPOBAHBI
OCHOBHBIC YMEHHS,

o HCTIOJIh30BaHUIO
COOTBETCTBYIOIINX
METOAMK TIPH TIPOBEICHUN
TEIUTO(PU3IMIECKUX
SKCIIEPUMEHTAIBHBIX
HCClIeIoBaHUN B 006JacTu
aneKTpuduKaum

u aBTOMaTu3aluu
CeNbCKOTr0 X035MCTBa
HMEIId  MECTO TrpyObIe
OIIMOKH.

IIponemMoHCTpUPOBAHBI
OCHOBHBIC YMCHHUS,

o HCTIOJIb30BAHUIO
COOTBETCTBYIOIINX METOIUK
pH MIPOBEICHIH
TETUTO(PH3UIECKIX
SKCIEPUMEHTAIBHBIX
HWCCIIENOBaHUA B  oOJlacT
ANMEeKTpU(pHUKAITUT

U aBTOMATH3AIlMU CEIbCKOIO
X0341CTBa

peIlICHBI THIOBBIC 3a7aul C
HErpyOBIMH OITHOKAMH,
BBITIOJIHCHBI BCC 3aJaHus1, HO
HE B ITOJTHOM 00BEMeE.

IIponeMoncTpupoBa
HBl BCE OCHOBHBIE
yMEHWUS,

10 HCHOJIb30BaHUIO
COOTBETCTBYIOIINX
METOUK pu
TIPOBEJCHUH
TETUTO(PH3TIECKITX
9KCTIEPUMEHTAIBHBIX
UCCJICJOBAHUM B
obJyactu
ANEKTPUPHKALIH

u aBTOMaTu3aluu
CEJIBCKOTO

X03sCTBA  PELICHBI
BCE OCHOBHEIE
3a]a4u ¢ HErpyObIMU
OIIIMOKaMH,
BBITIOJTHEHBI BCE
3aJlaHdsg B TIOJIHOM
o0beMe, HO
HEKOTOPBIC c
HEIOYETAMH.

IIponeMoHCTpUPOBAHBI
BCE OCHOBHBIC YMCHUSI,
10 MCIOJIE30BAHUIO
COOTBETCTBYIOIITIX
METOJIVIK TIPH
MIPOBEICHUH
TETUTO(PU3TIECKIX
SKCIEPUMEHTAIBHBIX
HUCCIEIOBAHUI B
obJacTu
INEKTpUPHKAIIN U
aBTOMAaTHU3allunu
CEJILCKOT0 X03SMCTBa
peI_HeHI)I BCC OCHOBHBIC
3aJ1a4d C OTAEIBHBIMU
HECYIIeCTBEHHBIMU
HEIOYETaMHU,
BBIIIOJIHEHEI BCE
3aJlaHKs B IIOJHOM
o0beMe.
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Bnaoembs: ITpn peuienun | MIMeercss MUHUMAIIBHBII IIponemoncrpuposa | IIpoaeMoHCTpUpOBaHbI
Hasbikamu NPOBEJICHUS | CTaHAAPTHBIX 337a4 He | HaOOp HaBBHIKOB NPOBEACHUS | HbI 0a30BHIC HABBIKM | HABBIKM  MPOBEICHUS
TETI0(U3NUECKUX MPOAEMOHCTPUPOBAHBI TemIopU3NIECKUX MIPOBEACHUS TeII0pU3NIECKUX
9KCTIEPUMEHTAIBHBIX 6azoBbIc HaBbIKH, | 3KCIEPUMEHTAIBHBIX TeTIOGU3UIECKUX 9KCIIEPUMEHTAIIBHBIX
HCCIECJOBAaHWH B O0JAacTH | MPOBEOCHUS HCcIIeI0BaHNui B 00macTu 9KCTIEPUMEHTAIBHBIX | MCCIEIOBAHUN B
aneKTpupuKanuu TETUTO(PU3IMIECKUX ANEKTPUPHUKALNT 1 HCCIICIOBAaHHH B obmacT
U aBTOMATH3alllU CEIBCKOTO | IKCIIEPUMEHTAIBHBIX aBTOMATH3ALUH CEITBCKOTO obnactu INEKTPUPHUKALTIH u
xo03s1iicTBa MO | UCCIENOBaHMH B 0OJAacTH | XO3sicTBa MOJ NEKTPUPHKAIN U aBTOMATH3ALUH
PYKOBOJCTBOM CIIEIHAIUCTA | IEKTPUPHUKALIH PYKOBOJCTBOM CIEIMANIICTa | aBTOMATH3ALUH CENIbCKOTO  XO3fHCTBA
Oouee BBICOKOH | U aBTOMAaTH3aluK | Ooiee BHICOKOI CEJIBCKOTO noj PYKOBOJACTBOM
KBaTM(UKALNH. CeNIbCKOTO XO03siiCTBa MO | KBaIU(pUKALUKN ISt XO03CTBA MO CIeLHaNNCTa Gonee
PYKOBOJICTBOM pelIeHus CTaHIapTHBIX PYKOBOJICTBOM BBICOKOH
CHelHanucTa Ooinee | 3a1a4 ¢ HEKOTOPBIMHU criequainucTa bosee | KBalnu(pUKaLUH npu
BBICOKOW KBaJHU(HUKAIIMK | HEIOUCTAMHU. BBICOKOM peleHun
UMEIH  MecTo TrpyOble KBATM(UKAIUU TPH | HECTAHJAPTHBIX 3a1ad
OIINOKH. peleHnn 0e3 omudoK u
CTaHIApTHBIX 3a/1ad | HEJIOYETOB.
C HEKOTOPBIMHA
HeJl0YeTaMH.
OIIK-5.2. 3uamo: YpoBeHb 3HaHUI MuHMManbHO —JIONMYCTUMBINA | YpPOBEHB 3HaHUHA | YpOBEHb 3HaHUU
Hcnone3yeT Kiaccuyeckne U | KIacCHYeCKUe 1 | KJIACCHYECKUX 1 | YpOBEHb 3HAHHH, KJIACCHYECKHX U | KIIACCHYECKHX u
COBpPEMEHHBIE COBpPEMEHHBIE METOZBI | COBPEMEHHBIX  METOJIOB | KJIACCHYECKUX U | COBPEMEHHBIX COBPEMEHHBIX METOZOB
METOABI HCCJIEHAOBAaHUS B | TEIUIO(PU3UIECKOTO TETI0(HU3NYECKOTO COBPEMEHHBIX METOJIOB | METOJIOB TEIUIO(PHU3UIECKOTO
obnactu HCCIIEOBaHUA B OOJIACTH | HCCIIEAOBaHMA B 00JacTH | TEMIO()U3NIECKOTO TEIUIO(PHU3UIECKOTO HCCIIeIOBaHUS B
ANIEKTpUDUKAIUH U | dnexkTpuduKanu ANIEKTpU(DUKAITUH W | UCCEIOBaHUsI B  OOJIACTH | UCCIICJIOBAHUS B | obnactu
aBTOMaTH3aIUU 1 aBTOMATH3AIMH CEILCKOTO | aBTOMAaTH3aIuH 3NeKTpUpUKaLUU u | obnacTtu 3NEeKTpU(PUKALIUU u
CEJIBCKOTO X034HCTBa. XO3AHCTBA. CEJIBCKOTO XO3SMCTBA | aBTOMATU3AIMM  CEIBCKOTO | AMEKTpU(UKAMK ¥ | aBTOMATH3AINH
HIDKE MHHHAMAJIBHBIX | XO3fHCTBA JOMYIIEHO MHOTO | aBTOMAaTH3aLlUH CEIIbCKOTO XO03siicTBa B
TpeOOBaHuii, UMEIN MECTO | HerpyObIX OIIMOOK. CEJIbCKOTO obbeme,
rpyOble OIIHOKH. X03sficTBa B 00BEME, | COOTBETCTBYIOLIEM
COOTBETCTBYIOLIEM rporpamme
Iporpamme MOJrOTOBKH, 6e3
MOJITOTOBKH, OHINOOK.
JIOITYTIICHO
HECKOJIBKO

HETpyOBIX OMHMOOK.
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Ymems: [pn pemennu | IIpogeMoHCTpUPOBaHBI [Iponemoncrpuposa | IIpogeMoHCTpHpOBaHBI
HCTONb30BaTh KJIACCUYECKHE | CTAaHJApTHBIX 3aJad HE | OCHOBHBIC YMEHUS, Hbl BCE OCHOBHBIC | BCE OCHOBHBIE YMEHUS,
U  COBPEMEHHBIE METOJbl | MPOAEMOHCTPUPOBAHBI HCIONb30BaTh KJACCUYECKUE | YMEHUS, UCIIOJIb30BaTh
TETIO(U3MIECKOTO OCHOBHBIE YMEHHS, | ©  COBPEMEHHbIE METOZBI | UCIIOJIb30BAThH KIIACCHYECKHE u
HCCIENOBaHUA B OOJIACTH | HUCIIOIB30BATH TETII0GU3MIECKOTO KIIACCHUYECKHE U | COBPEMEHHBIE METOMBI
NEKTpUPUKAIIN 1 | KJIACCHYECKHE U | HCCcIeoBaHUA B OOJACTH | COBPEMCHHBIC TETIIOQU3MIECKOTO
aBTOMATH3aLlMH  CEIHCKOTO | COBPEMCHHBIE METOJBI | DIEKTPUPUKALUH U | METOABI HCCIIEIOBAaHUS B
XO3AUCTBA. TEIUTO(PU3IMIECKOTO ABTOMATH3allMH  CEJBCKOTO | TEIUIO(pU3UIECKOTO obmacT
WCCIEOBaHNA B O0JACTH | XO3SiCTBAa PELICHBI THIIOBBIC | MCCIICTOBAHUS B | PNEKTpU(UKAIIHN u
aNeKTpUpUKaIN U | 331344 c HerpyObIMH | obyiacTh aBTOMaTH3aluU
aBTOMaTH3aIuH ounOKamu, JNEKTPUPUKAMKA U | CEIbCKOTO  XO3SIHCTBA
CEJIBCKOTO XO3SICTBa | BBIIOJIHEHBI BCE 3a/laHUs, HO | aBTOMaTH3alUU pelIeHBl BCe OCHOBHBIC
UMM  MecTo TIpyOble | He B IIOJHOM OObeMe. CEJIbCKOTO 3aa4d C OTAEIbHBIMU
OIIMOKHU. XO034HCTBa PEUICHBI | HECYIECTBEHHBIMU
BCE OCHOBHBIE | HEIOYETaMH,
3aJja4y ¢ HErpyObIMHU | BBIITOJTHEHBI BCE
ommoOKaMmu, 3aJaHusl B IOJHOM
BBINTOJTHEHBI Bce | oOBeMe.
3aJaHusl B IIOJIHOM
o0beMe, HO
HEKOTOpHIe c
HeJI0UeTaMU.
Bnaoemo: ITpn pewienun | Mmeercs MuHuMmanbHbii | I[IpogemoncrpupoBa | IIpoaeMoHCTpUPOBaHbL
Hagsixamn MPOBEJICHUSI | CTaHAAPTHBIX 33j7a4 He | HAOOp HAaBBIKOB IPOBEACHHS | Hbl 0a30BbIC HABBIKM | HABBIKM  IPOBEICHUS
TEIUIOPU3NUECKUX MIPOAEMOHCTPUPOBAHBI TETUIO(PU3UIECKIX HPOBEICHHS TETUIO(PU3UIECKIX
HCCIICIOBAaHUN,  HCHOJB3ys | Oa30BbIe HaBBIKH, | UCCIEIOBAHMHN,  HCIONB3YS | TEIUIOPHU3NUECKUX HCCIIeIOBaHUH,
IIPU 3TOM KJIACCHYECKHE M | MPOBEHCHUS IpU 3TOM KIIACCHUYECKHE U | MCCIEIOBAaHUM, UCTIONIB3YSl TIPH  3TOM
COBPEMEHHBIE ~ METOABl B | TEMIO(PHU3MIECKUX COBPEMEHHBIC  METOABl B | MCHOJB3YS NPH 3TOM | KIACCHYECKHUE u
obmnacty 3neKTpupUKanuu WCCIEIOBaHNH, UCTIONB3YsI | 00JIACTH 3IEKTPUPHUKALIH KJIaCCHUYECKHE U | COBpEMEHHbBIE METO/BI
W aBTOMAaTH3allld CEIbCKOTO | MPU 3TOM KJIACCHYECKHE M | U aBTOMAaTH3alUU CEIbCKOTO | COBPEMEHHBIE B obilactn
XO34HCTBa. COBpPEMEHHBIE METOJBI B | XO3sHCTBa, METO/ABl B OOJIACTH | BNEKTpUPHKANN
o0s1acTh IeKTpUGUKAINK | Ul PELIeHUs] CTaHAAPTHBIX | 3JEKTpUUKAUUU H | U aBTOMATH3aLUH
u aBTOMATH3alMK | 3a7ad c HEKOTOPHIMH | aBTOMAaTH3aLNU CEJIbCKOTO  XO3SHCTBA,
CEIIbCKOTO XO35HCTBa, | HEJOYETaMHU. CEJIECKOTO npu pemeHnn
UMeNn  MecTo TrpyOsIe XO3SHCTBA, IIPH | HECTAHAAPTHBIX 3a/a4
OIIMOKH. pemeHnn 6e3 ook u
CTaHIAPTHBIX 337a4 | HEZOYETOB.
c HEKOTOPbIMHU
HeJlI0YeTaMH.
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Ornucanue mKajibl OLICHUBAHUS

1. OneHka «HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYIACHTY, HE OBJIQJCBIIEMY HU OJHHMM U3 JJIEMEHTOB KOMIIETEHIIUH, T.€. O0HAPYKUBIIEMY
CYILIIECTBEHHBIE MPOOENbl B 3HAHUU OCHOBHOTO MPOTPaMMHOr0 MarepHuaja Mo JUCUUIUIMHE, AOMYCTUBIIEMY NMPUHIUIHAIBHBIE OMIMOKHU MPU
NPUMEHEHUN TEOPETUYECKHUX 3HAHUH, KOTOPBIE HE TIO3BOJISIIOT €My MPOJIOJKUTE 00yUYeHHE WU NPUCTYIHUTh K IPAKTUYECKOH AeATeNbHOCTH Oe3
JIOTIOJIHUTEIBbHOM MOArOTOBKH MO JAHHOM TUCLIUILINHE.

2. OueHka «yAOBJIETBOPUTEIBHO» CTAaBUTCS CTYAEHTY, OBJAQJAEBIIEMY 3JEMEHTAMHU KOMIIETEHIMH «3HATb», T.€. IPOSBUBIIEMY 3HAHUS
OCHOBHOTO IPOTrPaMMHOI0 MaTepHasa 1o JUCHUIUIMHE B 00beMe, He0OX0IUMOM ISl TOCIEAYIOIEro 00y4YeH s U MPEICTOoSIIIEH MPaKTUIeCKOn
JIEATEIbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAHHOM JINTEPATypOM, JOIMYCTUBIIEMY HETOYHOCTH B OTBETE HA K3aMEHE, HO B OCHOBHOM
o0ranaronieMy He0OX0IUMBIMH 3HAHUSAMHU JIJISl KX YCTPAHEHUS [IPU KOPPEKTUPOBKE CO CTOPOHBI HIK3aMEHATOPA.

3. O1eHKa «XOpOIll0» CTABUTCS CTYAEHTY, OBJIAJIEBLIEMY 3JEMEHTAMH KOMIIETEHIIMU «3HATh» U «yMETb)», IPOSBUBILIEMY IOJIHOE 3HAHUE
MPOrpaMMHOT0 MaTepHalia Mo AUCIUILIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JINTEPATypPy, OOHAPYKUBIIEMY CTAaOMIIbHBIN XapakTep
3HAHUW M YMEHUU M CHOCOOHOMY K MX CAMOCTOSATEIbHOMY NMPUMEHEHHUIO U OOHOBJIEHHIO B XOJE MOCJIEAYIOIIEro oOy4eHHsl M MPAKTUUYECKON
JIeSATEIbHOCTH.

4. OueHka «OTIWYHO» CTAaBUTCS CTYACHTY, OBJAACBIIEMY S3JEMEHTAMU KOMIIETCHIIMH <«3HAThy», «YMETb» U «BJIAACTh», MPOSBUBIIEMY
BCECTOPOHHME M TIIYOOKHE 3HAHHS IMPOrPaMMHOTO MarepHalia MO AUCHUUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JOIOJHUTEIBHYIO JIUTEPATYpY,
0OHapyXHUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B MOHUMAHUHU, U3JI0KEHUH U MTPAKTUYECKOM UCIOJIb30BaHUU YCBOCHHBIX 3HAHUIA.

5. OLeHKa «3a4T€HO» COOTBETCTBYET KPUTEPHUSAM OLIEHOK OT «OTIMYHO» JIO «YAOBIETBOPUTEIHHOM.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEILHO.
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3 TUMOBBIE KOHTPOJILHBIE 3AJJAHUSI NJIM UHBIE MATEPHUAJIBI,
HEOBXOJMMBIE /151 ONEHKH 3HAHWIA, YMEHWA, HABBIKOB 1 (MJIN)
OINDbITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX STAIII ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA30OBATEJILHOI
MMPOTPAMMBbI

Ta6J'II/II_[a 3.1 — Tumossle KOHTPOJIBHBIC 3aJaHHusd, COOTHCCCHHBIC C HHIWKATOpaMu

JOCTHKEHUSI KOMIIETCHIINI

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

NoNe 3ananuii (BompocoB, OMIIETOB, TECTOB U
Tp.) JJIsL OIICHKH PE3YJIbTaTOB O0yUYEHUS TI0
COOTHECEHHOMY MHJIUKATOPY TOCTHKEHUS
KOMITETCHIIH

VYK-2.1. ®opmynupyer B pamKax
MTOCTaBJICHHOMN LEIN

MPOEKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX
3a/1a4, 00eCIeYNBAIONINX €€ TOCTIKEHUE.
Ornpenenser 0XuaaeMble pe3yabTaThl
peteHus

BBIJICJICHHBIX 3a/1a4.

Bapuantel  3amaHuii 8 KOHTPOJIBHOM
paboThl 0 IUCHUILTNHE « T eTTOTEXHUKaY:
1-20

OIIK-1.1.

JleMOHCTpHUpYeT 3HAaHHWE OCHOBHBIX 3aKOHOB
MaTEeMaTUYeCKNX, EeCTeCTBEHHOHAYYHBIX U
o0menpodecCuoOHATBHBIX JUACIUIUINH,
HEOOXOIUMBIX ISl PEIICHUs] TUITOBBIX 3aJ]1a4
B 00J1aCTH arpOMHKEHEPHH.

Bompocsl k 3K3aMeHy MO AUCIUIUIMHE
«TemnnoTexHukay B TECTOBOM dopme:
8-35

OIIK-1.2. Bapuantel  3amaHuil 18 KOHTPOJIBHOM
Hcnonp3yeT 3HaHHMS OCHOBHBIX 3aKOHOB | paOoThl Mo AucHHILTHHE «TemnoTexHukay:
MaTEeMaTHYECKUX M €CTeCTBEHHBIX Hayk juist | 21 —41

pereHus CTaHAAPTHBIX 3a1a4 B

arpOMHKEHEPHH.

OIIK-5.1. Bompocsl k 3K3aMeHy MO AUCIUIUIMHE

[Ton pykoBoacTBOM cnienuanucra ooee
BBICOKOW KBaJIM(UKAIIMH y4acCTBYET B
MIPOBEJCHUH SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUN B 00JIaCTH MEKTpUPHUKALIUN
Y aBTOMAaTHU3AlIUU CEJIbCKOT0 X03siCTBa.

«TemmoTexHuka» B TECTOBOU popme:
36 -75

OIIK-5.2.

Hcnonp3yeT Ki1acCH4ecKre U COBPEMEHHbBIE
METOABI UCCIIENOBAHMS B 00JIaCTH
NEKTPUPUKAIIIN ¥ aBTOMATH3AIUN
CEIBbCKOIr0 X035MCTBA.

Bompocet  ans mpoBeAeHHS  3alTUTHI
7abopaTOpHBIX  pabOT TO  JUCIUTIIIMHE
«TennoTexHuKay:

1-30

3.1 TunoBsbie BONPOCHI K IK3aMeHY 10 JucuuILIinHe «Temnorexuuka» B TecToBoii opme

1 Ykaxure, 4TO paccMaTpUBaeT pasfes «TeXHHYeCKass TePMOAMHAMHUKA»:

1 TeopeTndeckre OCHOBBI IPeAMETa U 3aKOHOMEPHOCTH

2 IpUMEHEHUE OCHOBHBIX 3aKOHOB TEPMOAMHAMMKHN K XUMUYECKUM IIPOLIECCAM

3 3aKOHBI TEPMOJMHAMHUKU MPHUMEHUTENBHO K MpOIleccaM B3aMMHOIO IPEBpAIICHUS
TEIUIOTHI B MEXaHWYECKYIO pabOTy MIJIM MEXaHHUECKOW PabOThI B TEIJIOTY

4 npUMEHEHHE OCHOBHBIX 3aKOHOB TEPMOAMHAMHUKM K (PU3MKO-XMMHUYECKUM

nporeccam
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2 OTKpbITasi TEPMOAUHAMUYECKAS] CHCTEMA — 3TO:
1 Cucrema, KoTOpasi OOMEHHBACTCS C OKPYXKAIOIICH CPEeIOi 1 BEIIECTBOM
2 CucreMa, KOTOpasi OOMEHHUBAETCSI C OKPYKAIOIIEH CPeIoi U TEIIOTOM
3 CucreMa, KOTOpasi OOMEHHBAETCS C OKPYKAIOIIEH CPEION KOJTMYECTBOM JIBHIKEHUS
4 Cuctema, KOTOpasi He UMeeT 000JIOUKHI
3 AinabaTHOi HAa3bIBAETCSl TEPMOAMHAMHYECKAN CHCTEMA, KOTOpasi:
1 OOMeHHMBaETCS C OKPYIKAIOIIEH CPeol BEIIECTBOM
2 OOMeHUBAETCs ¢ OKPYKAIOIIEH cpeoit TemIoTon
3 He MoxeT 0OMEHHMBATBCS C OKPYKAIOIIEH CPeOH TEIIIOTON
4 He MoxeT 0OMEHHUBATHCS C OKPYKAOIIEH CPeIoi BEIECTBOM
4 Iluka PeHknHA HA HACBIIIIEHHOM Iape MO03BOJIsIeT:
1 obecrieunTh O0JIee BEICOKOE JIaBIICHUE TTAPOB TETUIOHOCUTEIIS
2 3aMEHHUTh IPOMO3KUI KOMIIPECCOP Ha KOMITAKTHBIN HAcOC
3 YMEHBIIUTDH TEMIIEPATypPy TETIOHOCUTEIIS
4 yBeNMUYUTH TEMIEPATypPy TEIUIOHOCUTEIS
5 Huxa PeHkuHa HA neperpeTroM mape mo3BoJisier:
1 obecrieunth GoJiee BBICOKOE JIaBJICHHE MMapOB TEIIIOHOCUTENS
2 YBEIWYHTh pECypc JHeTaJei MapoBOW TypOWHBI, M3-3a CHUKCHHS OINACHOCTHU
KOppO3UH
3 YBENTUYUTH TEMIIEPATYPy TETLIOHOCUTEIIS
4 yBeNMUYUTH TETIOEMKOCTh TEIIOHOCUTES
6 TepmoanHamuyeckasi cuCTeMa — ITO:
1 COBOKYMHOCTh MaTEpHANbHBIX Tel HAXOASIIMXCS BO B3aUMOACHCTBHM C
OKpYKaIOIIHI Cpeaoi
2 COBOKYIMHOCTb MAaTE€pPHAIBHBIX TeJl HaXOMISIIUXCS BO B3aUMOACHCTBUM JPYr C

Apyrom

3 COBOKYNHOCTb MAaTE€pPHAJIbHBIX TeJI, HE B3aUMOJCHCTBYIOIIUX C OKpYXarolieu
cpenou

4 COBOKYNMHOCTh MaTepUaNIbHbBIX TE€J, HE B3aUMOACUCTBYIOLINX JAPYT C APYTOM
7  Ykaxure, Kakue (u3dNUeCKHe  BeJUYUHBI  SIBJISIOTCHA OCHOBHBIMH

TEPMOJAMHAMUYECKHUMH apaMeTPaMu COCTOSIHUS:
1 abcomoTHas TeMneparypa T, yAeIbHBINA 00bEM V, INIOTHOCTD P

2 abCoNIOTHOE JJaBJIEHUE [, YIeNbHbIH 00beM V, IIIOTHOCTH P
3 abcoutoTHas TemnepaTtypa T, abCONIOTHOE JaBJIEHUE P, IJIOTHOCTH P

4 abcomoTHas TeMieparypa T, abCOIIOTHOE JaBleHue P, YAEIbHbIH 00beM V
8 TepmoanHamuuyeckoe paBHOBeCHE CUCTEMbI 3aAKJIKYAETCH B TOM, YTO:

1 cocTosiHME TEPMOAMHAMUYECKON CUCTEMBI MEHSETCS B TEUEHUE BPEMEHH

2 BCce TEpMOJIMHAMUYECKHUE MTApaMETPhI IOCTOSTHHBI BO BPEMEHU U OJIMHAKOBBI BO BCEX
TOYKaX CUCTEMBI

3 COCTOSIHME TEPMOJMHAMUYECKONW CHCTEMBl MEHSETCSI B T€UEHME JIMIIb HEKOTOPOTO
BpEMEHHU

4 cocTosIHME TEPMOAMHAMUYECKON CHUCTEMBI TOCTOSSHHO MEHSAETCS
9 YkaKuTe aHAJTUTHYECKH A BU/I YPABHEHUS COCTOSIHUSA 3ANIMCAHHOIO JIJI1 OJTHOTO
KHJIOTPaMMa HAeaJIbHOI0 ra3a:

1pv=RT
2pV =MRT
3 pv=NKT
4 p=nkT
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10 Ykaxure (popmMyJIUPOBKY, KOTOPAasi He OTHOCUTCS K NMEPBOMY 3aKOHY
TePMOJAMHAMMUKMN:

1 sHeprus He ucye3aeT U He BO3HUKAET BHOBb, OHA JIMILb MEPEXOJUT U3 OJJHOTO BUIA
B IpYrou

2 mrobast opMa IBMKEHHS CIOCOOHA M JIOJDKHA MPEBPAIIATHCS B JIOOYIO JIPYTYIO
dbopmy IBHKEHHS

3 «BeuHBI» JBUTATEIb IMEPBOrO pPOAA HEBO3MOXKEH, MIpPHUYEM TOJ «BEUHBIM»
JIBUTATEJIEM IIEPBOT0 PO/ia IOHUMAETCsl MallliHa, IPOU3BOIAIIAs paboTy Oe3 3aTpaT SHEPrUU

4 nBWXKyIIAs CHJIa ONPEAEISeTCS MCKIYHUTEILHO Pa3HOCTBIO TeMIleparyp, TO €CTh
OJTHO TEJIO JJOJDKHO UMETh TEMIIepaTypy Kak MOKHO BBIIIE, & PYTroe — KaK MOXKHO HIKE
11 Ykaxure (popMyJTUPOBKY, KOTOPAsi OTHOCUTCH K NEPBOMY 3aKOHY TEPMOJIUHAMUKHU

1 ’Heprus He UCYe3aeT U HE BO3HUKAET BHOBb, OHA JIMIIb IIEPEXOJUT U3 OJHOIO BHUA
B Ipyrou

2 TemioTa HE MOXET IOJHOCTHIO IPEBpAIIATHCI B MEXAHWYECKYIO SHEPrulo, a
MEXAHUYECKasl YHEPTHUS B TEILIOTY - MOXKET

3 BHYTpPEHHSS SHEPTUs HE 3aBUCUT OT BUAAa TEPMOJMHAMHUECKOI0 IpoLecca

4 paGoTa 3aBUCHUT OT BHUJa TEPMOJIMHAMHUYECKOIO IIpoliecca
12 PaGoTa pacimpenust — 310:

1 mepepaya sHEpruM OT OJHOTO Teljla K JIPYroMy CBsi3aHHasl C yMEHbIIEHUEM o0bema
paboyero Tea UM C €ro NepeMeleHUEM B IPOCTPAHCTBE

2 mepenaya 3HEPrUM OT OJHOTO TeJa K JPYrOMYy CBs3aHHAs C yBEJIMYEHHEM oObeMma
paboyero Tena Ui C €ro NepeMeIleHueM B IPOCTPaHCTBE

3 mepenada 3HEPTUU OT OJHOIO Teja K JAPYroMy CBsA3aHHAas C U3MEHEHHEM oObema
paboyero Tea UM C €ro NepeMeneHueM B IPOCTPAHCTBE

4 mepenava 3HEPruM OT OJHOTO Teja K JIpyroMy He CBA3aHHAs C U3MEHEHHEM oObema
paboyero Tena UM C €ro NepeMeIeHueM B IPOCTPaHCTBE
13 Ykaxure, OT 4ero 3aBUCHT BeJIMYUHA PA0OTHI:

1 OT KOHEYHOTO U HAYaILHOTO COCTOSIHUS paboyvero Tena, a TaKkke OT IyTH Mpoliecca
2 OT KOHEYHOT'0 ¥ HaYaJILHOT'O COCTOSTHUS TGpMOI{HH&MH‘IGCKOﬁ CHUCTEMBI
3 oT myTH npouecca
4 ot XapakTepa U IMyTH Ipoliecca
14 Tensiora — 310

1 wmakpodusuueckas @opma nepenaud BSHEPTUM, MPU KOTOPOW MMEET MECTO
W3MEHEHHUE aBIICHUS Tela

2 wmakpodusmueckass ¢opMa Ieperadyd HHEPruH, MpU KOTOPOM HMMeEeT MecTo
U3MEHeHHne o0beMa Tesa

3 wmakpodusuueckas ¢opma mepesaud SHEPruM, IpH KOTOPOH HUMeEeT MecTo
M3MEHEHHUE TEMIIEpATyphl TN

4 mMukpoduznyeckas Gopma neperadd SJHEPTUU, KOTOpasi IepelaeTcsl CUCTEME Yepes3
€€ rpaHMIIbl B ONIPEAEIEHHOM IIPOLIECCE
15 Ykaxure, UTO NOHMMAETCS MO/l BbIpaKeHHEM «BHYTPEHHSS JHePrusi H1eaJlbHOro
raa»:

1 mornmMaeTcs OHEPIuA, Onpeacidromas CBA3b MEKIAYy AaBJICHUEM U 00BEMOM
2 NOHMMAETCs] KUHETUYECKAasi HEPTusl, CBA3aHHAas C ABUKEHUEM MOJIEKYJT
3 MoOHUMaeTCs SHEPTHS, ONPEICIISAIONIAsl CBSI3b MEXTy JIaBJICHUEM H TEMIIEpaTypoit
4 moHUMAaeTCsI KUHETUYECKas OHCPIUs, HC CBA3aHHAs C IBUKCHHUECM MOJICKYIJI
16 YkaxuTe aHAIMTHYECKOE BbIPAKEeHUE MEPBOro 3aKOHA TEPMOJIMHAMMKHN

1AQ=TAS
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2p=nkT

3pv=RT

45Q=dU +3L
17 Ykaxute ¢GopMyJIUPOBKY NEPBOr0 3aKOHA TEPMOAUHAMMKH:

1 TlomBenmeHnHas TeIyioTa HMAET HA YBEIMYCHHE €€ BHYTPEHHEH JHEPIMM W Ha
COBEpILICHNE BHEIIHEH paboThI

2 B agnabatHoii cucteMe 0OMeHa TeTUIOTOM ¢ OKPYKAIOIICH Cpeioil HET

3 Haubonee S5KOHOMUYHBIM SIBJIIETCS U30TEPMUYCCKUH TPOIIECC CHKATHS

4 BeuHplii ABUTATEIb HEBO3MOXKEH
18 YaeabHas TeNJI0€eMKOCTb — 3TO:

1 KOJMYECTBO TEIUIOTHI, COOOINEHHOE Ta3y B TIpolecce K M3MEHEHHIO €ro
TEeMIIepaTypbl IPHU YCIOBUH, UTO Pa3HOCTh TEMIIEPATYP SBIISICTCS KOHEYHOW BEJIMUUHON

2 KOJIMYECTBO TeIUIa HEOOXOAMMOE Il HarpeBaHMsl CIWHHUIIBI BEIICCTBA, YTOOBI
W3MEHUTH €r0 TEMIIEpaTypy Ha OJUH TpaIyc

3 OTHOILIIEHHE TEIJIOTHI COOOIIaeMOi B POIIECCE ra3y K M3MEHEHUIO €r0 TeMIIEpaTyphl
MIPU YCJIOBUH, YTO PA3HOCTh TEMIIEPATYP HCUE3AIOIIE Maja

4 KONMMYECTBO TeIlIa U3MEHSIOIIEr0 TeMIIepaTypy ra3a Ha OJMH Ipaayc
19 Kakoe u3 npeacTraBjieHHbIX BbIPpaKeHUH sIBJsieTcs ypaBHeHneM Maiiepa:

1AQ=TAS

2Q=AU+L

3¢ -c =R

4pv=RT
20 YKaxure aHAJINTHYECKHIA BHU/J IIEPBOIo 3aKkoHa TEPMOAUHAMUKHA IIPUMECHUTEIBHO K
H30XOPHOMY IpOIEcCy:

1g=cp(To—Ty)

29 =p(v2—Vi)

3l=cy(T1—Ty)

4 g= CV(TZ — Tl)
21 YKaxure aHAJIUTHYECKHH BHU/ IIEPBOI'o 3aKOHA TEPMOAUHAMUKHU IPUMECHHUTEC/ILHO K
H30TEPMHYECKOMY Iporeccy:

1g=p(v2—V1)

21= CV(T1 — Tz)

3q=cy(T2—Ty)

4 g= Cp(Tz — Tl)
22 YKaxXuTe aHAJIUTUHYECKHI BH/I MEPBOro 3aKOHA TEPMOJAMHAMHUKHU NMPUMEHHUTEIbHO K
H300apHOMY Ipoleccy:

11= Cv(Tl — T2)
2 g= Cp(T2 — T1)
39=p(v2—Vi)

4 g= CV(T2 — T1)
23 YKaxkuTe aHAJIMTHYECKHI BH/ NEPBOro 3aKOHA TEPMOJAMHAMHUKHU NPUMEHHUTEIbHO K
aguadaTHOMY mpoueccy:

1 g= CV(T2 — Tl)

2g=p(v2—V1)
3q=cp(T2—Ta)
4] = CV(T1 — Tz)

24 MHoOrocTyneH4aTblii mpomece c:KaTHs ¢ MPOMEKYTOUYHBIM 0XJIaKIeHUEM MO3BOJISIET:

1 ymeHBIIUTE paboTy CKAaTHsI KOMITpeccopa
2 MoyduTh 00JIee BHICOKOE JaBICHUE
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3 yMEHBIIUTH BEC KOMIIpeccopa
4 ynpoCcTUTh IPOLIECC CKATHUS
25 Ilpouecc c:xxkaTusi B KOMIIpeccope sIBJISIeTCS:

1 u3oTEepMHUUECKUM

2 n300apHBIM

3 OJIUTPOIIHBIM

4 annadaTHBIM
26 Ykaxurte (opMyJHPOBKY, KOTOPasi He OTHOCUTCSI KO BTOPOMY 3aKOHY
TEePMOAMHAMMUKH:

1 mpupoaa caMOIIpOU3BOJIEHO CTPEMUTCS K 00JIee BEPOSTHOMY COCTOSIHUIO

2 B JIBUTATENIe HEBO3MOYKHO BCHO TMOJIBEACHHYIO TEIIOTY NMPEBPATUTh B paboTy, 4acTh
9TOU TETUIOTHI TEPSETCS WIH OTBOUTCS

3 BHeprus ABJSIETCS OJJHO3HAYHOM (DYHKIMEH COCTOSTHUS

4 HEeBO3MOXXHO 0e3 3aTparhl pabOTHI MEepeaaTh TEIUIOTY OT XOJOJHOTO MCTOYHHUKA K
ropsiaemy
27 YKaxuTe BbIpaxkeHHne, CB3bIBalOIIIEe MEePBbIii 1 BTOPOii 3aKOHBI TEPMOTUHAMUKH:

1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT
28 llnkyiaMu WM KPYTOBBIMH NPOLECCAMH HA3bIBAKOT:

1 mpouecchl, B pe3yabTaTe KOTOPHIX paboyee Telo He BO3BpAIlaeTCsl B HadallbHOE
COCTOSIHUE

2 mporecchl, B KOTOPBIX padoyee TeJI0 He B3aUMOJICHCTBYET € OKpYXKarollel cpenoi

3 mpoIeccrl, B KOTOPBIX paboyee Teo B3aMMOJIEHCTBYET C OKPYXKaIOIIeH cpeaon

4 mporuecchl, B pe3ylbTaTe KOTOpBIX padouee Teno BO3BpAllaeTcsl B HadalbHOE
COCTOSIHUE
29 IIpsAMbIe HUKJIBI — ITO:

| nuKIIBI, HAa OCYIIECTBICHHE KOTOPBIX HE pacxoryercsi paboTa

2 IMKJIBI, B KOTOPBIX TEIUIOTA MpEeBpaIiaeTcs B paboTy

3 UMKJIBI, B KOTOPBIX TETUIOTA HE MPEBPAIAETCS B padOTy

4 UMKIIBI, Ha OCYIIECTBIEHUE KOTOPHIX pacxoayercs paboTa
30 O6paTHbIe HMKJIBI — 3TO:

1 nuKIIBI, HAa OCYIIECTBICHHE KOTOPBIX pacxoayercs pabora

2 IUKJTBI, B KOTOPBIX TEIUIOTA HE TIPEBpaIaeTcs B padoTy

3 UKJIBI, B KOTOPBIX TEIJIOTA MpEBpaliaeTcs B paboTy

4 LUKIIBI, HA OCYLLECTBIIEHHE KOTOPBIX HE pacxoLyercs: paboTa
31 ®opmyaa aasa repmuydeckoro KII/{ numeer Bua:

1M =1-(TTy)
21My =1-(Tu/Ty)
3Ny =1-(ka)
41, =1-(CJCy)
32 YkaxuTe, B 4eM OTJIHYHE TEIJIOBOI0 HACOCA OT XOJIOMILHOM MAIIMHBI:

1 B HanmMuuu Hacoca
2 B 6osee BeicokoM KITJ]
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3 B oTCyTCTBUU LMKJIAa PeHkuHa

4 B ypoBHsax Temnepatyp T1u T»
33 VYkaxure, U3 KAKUX TEPMOAMHAMHYECKHX INPOIECCOB COCTOMT MIACAJTbHBIA HHKJI
MOPIIHEBBIX IBUTaTejIell BHYTPEHHEr0 cropanus padoramomux npu V=const:

1 1-2 — wu3orepmuueckoe pacimupenue (MOABOA TEIIOTHI (1); 2-3 — agumabaTHOE
paciipenue; 3-4 — u30TepMUUEcKOe cxkaTre (0TBOJ TEIUIOTHI (2); 4-1 — agnabaTHOe CHKaTHE

2 1-2 — ammabGatHoe pacmupeHue; 2-3 — HM30TEPMUYECKOE pacuupeHue (IOoABOJ
TEIUIOTHI (p); 3-4 — anuabaTHoe cxkarue; 4-1 — M30TepMHUYECKOE CHKaTHE (OTBOJ TEIIOTHI (1)

3 1-2 — agumabarHoe cxarue; 2-3 — n300apHOe paciupeHue (IoBO TEILIOTHI (); 3-4
— aquabaTHOe paciiupenue; 4-1 — H30X0pHOe OXJIax IeHHE (OTBOJI TEIIOTHI ()

4 1-2 — amnabaTHOE CikaTHE; 2-3 — H30XOPHOE HarpeBaHue (IOABOJ TEIUIOTHI (); 3-4 —
ajnabatHoe paciupenue; 4-1 — u30XOpHOE OXJIaKAeHHE (OTBO TEILIOTHI ()
34 Ykaxure, U3 KAKMX TEPMOJIMHAMHYECKHUX MPOLECCOB COCTOUT NpsiMoii mukJ Kapuo:

1 1-2 — aguabatHoe cxxatue; 2-3 — M30XOPHOE HarpeBanue (IMoABO TEIUIOTHI (1); 3-4 —
annabaTHOE pacimupenue; 4-1 — U30XOpHOe OXJaKaeHUE (OTBO TEIUIOTHI ()

2 1-2 — w3oTepMHuecKOe pacuimpenue (MOABOJ TEIIOTH (1); 2-3 — amuabaTHOe
pacipenue; 3-4 — H30TepMUYECKOE CxKaThe (0TBOJ TEIUIOTH (2); 4-1 — agnabaTHOE CiKaTHE

3 1-2 — apmabarHoe cxarue; 2-3 — n300apHOe paciuperue (oBOI TSIUIOThI (;); 3-4
— aguabatHoe pacuMpenue; 4-1 — n30X0pHOe OXJIaXxIeHHE (OTBOJ TEIUIOTHI ()

4 1-2 — apmabaTtHOe pacmmpeHue; 2-3 — H30TEPMHUYECKOE pacCIIUpeHHe (ITOABOT
TEILTOTHI (); 3-4 — aguabaTtHoe cxxarue; 4-1 — n3oTepMudeckoe cxxarue (OTBOJ TEILIOTHI ()
35 Ykaxure, U3 KAKUX TePMOIUHAMHYECKHUX MPOLECCOB COCTOUT 0OPATHBINA HHMKJI
Kapmo:

1 1-2 — ammabarHOoe pacmmpenue; 2-3 — HU30TEPMUYECKOE paciiupeHue (MoIBOI
TEIIOTHI (p); 3-4 — amuabaTHoe Cxkatue; 4-1 — H30TepMHUYECKOE CHKaTHE (OTBOJ TEIIOTHI (1)

2 1-2 — agnabaTHOE ckaTHe; 2-3 — H30XOpHOE HarpeBaHue (TIOABO] TEIUIOTHI (); 3-4 —
anuabaTHOe paciiupenue; 4-1 — U30X0pHOe OXJIaKAeHUE (OTBOJ TEIUIOTHI ()

3 1-2 — um3oTepMHUecKOoe pacumpenue (MOABOJ TEIUIOTH (1); 2-3 — amuabaTHOe
pacuupenue; 3-4 — u3oTepMuyecKkoe ckaTre (OTBOJ TEIIOTHI (); 4-1 — agnabaTHOE CKaTHE

4 1-2 — aguabatHoe cxkatue; 2-3 — H300apHOe pacuirpenue (MoIBo/] TeIUIOTH (); 3-4
— aquabaTHOe paciupenue; 4-1 — H30X0pHOoe OXJIax IeHHe (OTBOJI TEIIOTHI ()
36 CoBOKYNIHOCTh MTHOBCHHBIX 3HA4YCHHUI TeMIIEPaTyp BO BCeX TOYKAX H3y4aeMoro
MPOCTPAHCTBA HA3BIBAETCS:

| NIOTHOCTBIO TETIOBOTO MTOTOKA
2 TeMnepaTypHbIM IPaHEHTOM
3 TEmI0BBIM IOTOKOM
4 TemnepaTypHbIM IOJIEM
37 I'eomeTpuyecKkoe MeCTO TOYEK C OIMHAKOBOI TeMIIePaTypPoil Ha3bIBACTCH:

| TerI0BBIM OTOKOM

2 TeMIiepaTypHbIM I'PaIuEHTOM

3 M30TepPMHUECKOI MOBEPXHOCTHIO

4 MJIOTHOCTBIO TETJIOBOTO ITOTOKA
38 Tenui000MeH Mex1y ABUHKYLIEHCS CPeloi M MOBEPXHOCTHI0 KAKOro-1u0o reJia
(TBepAoro, J)KMAKOI0 WM ra3o00pa3Horo) Ha3bIBaKoT:

1 TermnooTmaueit

2 TENJI0NPOBOJHOCTHIO
3 u3Ny4eHueM

4 tennonepenayeit
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39 IlepeHoc TEMJIOTHI CTPYKTYPHBIMH YACTUIIAMH BelllecTBa (MOJIEKYJIAMH, AaTOMAMHU,
3JIEKTPOHAMHM) B MpoLiecce UX TEMJIOBOI0 IBHKEHHUSI HA3bIBAIOT:

1 uznydeHuem
2 Temionepenayein
3 TemiooTnauen
4 TenaonpoBOJHOCTHIO
40 Ilepenaya TemyI0THI B BAKYyMe MOKeT MPOUCXOAUTH TOJIbKO:
1 Teronepenauei
2 KOHBEKIIMEH
3 TEII0NpPOBOHOCTHIO
4 uzny4yeHuem
41 /IBM:KeHME TENJIOHOCUTEJISI, BOSHUKAKOIIEee MO/ 1eiicTBHEeM MAaCCOBBIX CHJI PA3JIHYHOM
NPUPOJbI, HA3bIBAETCH:

1 BBIHYKJIEHHON KOHBEKLIUEN

2 U3My4YEeHUEM

3 cB0OOIHOM KOHBEKIMEH

4 KOHBEKINEN
42 JIBukeHHe TeNJIOHOCUTE IS, BOSHUKAaIOLIee MO/ AeiicTBMeM BHEIIHUX CHJI (€
NOMOIIBLI0 HACOCA, BEHTHJISAAITOPA, BETPa), Ha3bIBACTCH:

1 BBIHYKJICHHON KOHBEKLIUEN
2 KOHBEKIINEN
3 u3nydeHueM
4 cBOOOIHOM KOHBEKIIMECH
43 Kakoe u3 npeacraB/jieHHbIX BbIPa:KeHUil sBJIsIeTCs 3aK0HOM Dypbe:

1g=a(Tx—T)
2 E = ¢(T/100)*
3 @ = Agpco((T1/100)* — (T2/100)")

4q=-Agrad T

44 Kakoe U3 npeacTaB/JeHHbIX BbIpaskeHu# sBJsieTcs 3akoHoM Credana-boabumana:
1g=-Agrad T
29=0(Tx—Ty)

3 E = ¢(T/100)*
4 Ay T=29x10° MK
45 VYkakure, KaKoe M3 NPEACTABJICHHBIX BBIPAaKCHHUH MCHOJIb3YyeTCsl AJIS pacdyera

TeI1000MeHAa U3J1y4eHHeM MeK1y TBepAbIMHU TeJIaMu:
1Q=a(Tx—TF

A
2 Q = g(Tcl — TCZ)F

3 .Y ()
=g -C F _ 4 |2
Q=twp ¢o-Fy (100 100
4q=-Agrad T
46 Unrencnpukanus KOHBEKTHBHOI0 TEIJIOOOMEHA MpeANnoJiaraer:
1 paspylieHHe MNOrpaHUYHOro cIiosi, 00pa30BaHUE KPYMHBIX BUXPEW, YBEIHUEHUE
CTETICHH TYPOYJICHTHOCTH MOTOKA

2 yBeNWYCHWE TEIUIONPOBOJHOCTH CTEHKH, pa3pyIICHHUE ITOTPAaHUYHOIO —CIIOf,
o0pa3oBaHHe KPYITHBIX BUXpEH
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3 yBenuYeHHE pa3MepOB TEIIOOOMEHHOUM MOBEPXHOCTH, Pa3pylICHHUE MOIPAHUYHOTO
11051, 00pa30BaHMUE KPYIHbBIX BUXpEH

4 yBenMuYEHHE JYYUCTOrO TEIJIOBOTO IIOTOKA, OOpa3oBaHHE KPYIHBIX BUXPEH,
YBEIMYEHHUE CTENICHU TypOyJIEHTHOCTH OTOKA
47 Tenj1000MEHHUKH, B KOTOPBIX /IBA TENJIOHOCUTEJIA C PA3JIMYHBIMU TeMIlepaTypamMmu
TeKYT B IPOCTPAHCTBE, Pa3/JeIeHHOM TBEpP/A0il CTEHKOMH M Terny1000MeH B KOTOPBIX
NMPOMCXOIUT 32 CHeT KOHBEKIUH U TeIJIONPOBOAHOCTH, HA3BIBAIOTCH:

1 pereHepaTUBHBIMH TETNIOOOMEHHUKAMHU

2 pexynepaTuBHBIMH TEIJIO0OMEHHUKAMU

3 CMeCUTENIbHBIMH TETJIO0OMEHHUKAMU

4 Terna000MEHHUKaMH C BHYTPEHHUMHU UCTOYHUKAMU TETIOThI
48 Tenji000MEeHHMKH, B KOTOPbIX OJIHA U Ta Ke MOBEPXHOCTH HArpeBa, yepes
onpeeeHHbIEe IPOMEKYTKH BpeMeHH, OMbIBA€TCS TO FOPSIYMM, TO X0JIOIHbIM
TeIUIOHOCUTEIEM, M TeNJI000MeH B KOTOPBIX MPOUCXOAUT B HECTALIMOHAPHBIX YCI0BUSX,
HA3bIBAIOTCS:

1 pekyrepaTUBHBIMU TEIJIOOOMEHHUKAMU

2 cMeCUTENbHBIMU TETNIO00OMEHHUKAMU

3 Ter1000MEHHUKAMHU C BHYTPEHHUMHU UCTOUHUKAMU TEIUIOTHI

4 pereHepaTUBHBIMU TETIOOOMEHHUKAMU
49 Teni000MEeHHMKH, B KOTOPBIX TeIJIoNepeaaya oCylecCTBJIAETCS MPU
HeNnocpeACTBEHHOM CONPUKOCHOBEHHHU U CMeLIeHHMU FOpPsiYero u X0J10/{HOro
TeNJIOHOCUTEJISl, HA3bIBAKOTCS:

1 pereHepaTUBHBIMH TEINIOOOMEHHUKAMHU

2 cMecUTENbHBIMU TEMNIO0OMEHHUKAMU

3 pekynepaTUBHBIMH TEIIIO0OOMEHHUKAMU

4 Tena000MEHHUKaMH ¢ BHYTPEHHUMHU UCTOYHUKAMU TETIJIOThI
50 Ten/1000MeHHMKH, B KOTOPBIX OJAWH TEIVIOHOCUTE/b OTBOAUT TEIJIOTY, BbIIeJIeHHYIO
B CAMOM amnmnapare, Ha3bIBalOTCH:

1 Ten000MEHHUKAMU ¢ BHYTPEHHUMHU UCTOYHUKAMH TEILIOTHI

2 peKkylnepaTUBHBIMHU TEIIOOOMEHHUKAMU

3 pereHepaTUBHBIMU TEINIOOOMEHHUKAMU

4 cMecHUTeNbHBIMH TEMI00OMEHHUKAMHU
51 VYkaxurte, 4To SABJSIeTCA LeEJIbI0 KOHCTPYKTHMBHOIO pacyera TemIo00MeHHBIX
anmnaparos:

1 ompeneneHue TemmepaTyp TEIUIOHOCUTENIS Ha BBIXOAE M3 TEIJIOOOMEHHHUKA U
KOJIMYECTBO IME€PeaBacMoil TEIUIOTHI; MPH OSTOM JOJDKHA OBITh  3aJjaHa  IUIOLIAb
MOBEPXHOCTH TEIJIO0OMEHA

2 onpeJieNeHHe MacCOBBIX PAacX0/0B TEIUIOHOCUTENEN

3 ompeneneHre KOJIMYECTBa MepeaBaeMoi TeIIOThI

4 omnpeneneHue IO paboyel MOBEPXHOCTH TeII000MeHa
52 Ykaxure, 4TO SIBJISAETCS LEIbI0 IPOBEPOYHOI0 pacyera Tena1000MeHHbIX
annaparos:

1 onpeneieHre KOTMYECTBA ITepeaBacMOM TETUTOTHI

2 ompeneneHUE TEMIEpPaTyp TEIJIOHOCUTENs Ha BBIXOJE W3 TEIIOOOMEHHUKA U
KOJIMYECTBO IE€pPEaBacMON TEIUIOTH; TPH OSTOM JOJDKHA OBITh  33JlaHa  IUTOIIAJh
MOBEPXHOCTH TETNIOOOMEHA

3 ompeneneHue pabodeill TOBEPXHOCTH TEIUIOOOMEHA; MPHU 3TOM JOJDKHO OBITh
HU3BCCTHO: KOJIMYECTBO nepe;[aBaeMoﬁ TCIIJIOTHI 1 UBMCHCHUC TCMIICPATYPhI TEIJIOHOCHUTEIEH

4 onpenesieHNe MaCCOBBIX PACXOJ0B TEIJIOHOCUTENEH
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53 Kakoe u3 npeacraB/ieHHbIX BbIpaxkeHuil siBjsieTcsi 3akoHoM HbroTtona-Puxmana:

loe eef(MmY _ (Y

Q=ewp o Fy (100) [100)
A

2 Q = g(TCl — Tcz)F

3Q=0a(Tx—TyF

4q=-Agrad T
54 Koa¢puumenr Temsioornaun Ol — 3T10:

| NIOTHOCTH TEMIOBOrO NOTOKA IIPH I'PAJUEHTE TEMIIEPATYPhl PABHOM €IMHULIE

2 TEIIOBOM IMOTOK, OTHECCHHBIN K €IMHUIIC TJI0Ia 1

3 KOJIMYECTBO TEIUIOTHI, NIEPEJABAEMOE B €IUHUILy BPEMEHH 4YEpE3 NPOU3BOJIHYIO
IIOBEPXHOCTh

4 MIOTHOCTH TEIJIOBOI'O IOTOKA MEXIY TEIIOHOCUTENIEM M CTEHKOH IpPU Pa3sHOCTH
TEMIIEpaTyp B OAUH Ipagyc
55 KoddduuueHnT TenJionpoBogHOCTH A — 3T0:

] KOnMYecTBO TEIIOTHI, NEPEJaBaEMOE B €IUHUILy BPEMEHHU Yepe3 MPOU3BOJIbHYIO
IIOBEPXHOCTH

2 MJIOTHOCTH TEIJIOBOI'O OTOKA IIPU IPAJUEHTE TEMIIEPATYPbl PABHOM €IMHULIE

3 IJIOTHOCTH TEIUIOBOTO MOTOKA MEXKIY TEIUIOHOCHUTEIEM U CTEHKOM IPU Pa3HOCTH
TEMIIepaTyp B OAUH Ipagyc

4 TennoBoOM NOTOK, OTHECEHHBIN K €UHMIIC IIJIOLIAN
56 Ykaxurte, Kakoil KpuTepuii MoJ00MsA XapaKkTepu3yeT HHTEHCUBHOCTD TeNnJio00MeHa
Ha rPaHUIEe CTEHKA-KUIKOCTh:

1 uyncno Hyccenbra Ny = a-l
A
wi
v

2 yncno PeliHonbnca Re =

3 uncno [Mpauaris py - ¥
a

4 yucno I'pacroda g, _ PIATI :

VZ

57 Ykaxure, Kakoil Kputepuii mogo0ust onpene/sier XapakTep ABUKEHUS KUAKOCTH:

1 uncno Ipacroda g, _ BPIATI °

VZ

2 gnucyo Hpauars py - Y
a
. wi
3 yucno PeltHoNbca Re = —
%

4 yucno HyccensTa Ny = a-l
58 Ykaxure, kakoil KpuTepuii moaoous onpenessier BIUsIHAE (PU3HYECKUX CBOMCTB
JKMIKOCTH HA TeIJIOOTAAYY:

1 uncno PeitHonbrica Re = w
%
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2 yuco Hpauars py - Y

3 yucno Hyccenpra Ny = a-l

A

BgATI®

V2

59 Ykaxxurte, Kakoi KpuTepuil MO100HUs XapaKTepu3yeT HHTEHCUBHOCTH CBOOOIHOIO
JABHKEHUS KUTKOCTH:

4 uucno I'pacroda Gr =

1 uuncno Mpauarns py - Y

a

2 uncio Hyccensra Ny = &0

A
wl
v

3 uncio Peitnonbaca Re =

3
4 aucno I'pacroda g _ BgA;I'I
A%
60 YkakuTe NIPUHIHMINAIBLHYIO PA3HUILY MEKIY TelIONPOBOAHOCTLIO U
TenJionepenaveii Yepes MIOCKYI0 CTEHKY

1 nanuuue uau OTCyTCTBHE KO3()(PUIMEHTOB TEIUIONPOBOJHOCTH € OOEHX CTOPOH
CTCHKU

2 Hanu4yKe WIK OTCYTCTBUE TEIUIOBOIO OTOKA Yepe3 CTEHKY

3 HaIM4Yue WK OTCYTCTBUE TEMIIEPATYPHOTO TpaueHTa

4 HanuuKMe WK OTCYTCTBUE KO (PUIIMEHTOB TEIIOOTAaYH ¢ 00EUX CTOPOH CTEHKH
61 UnTencudukanus tenioodMeHa Heo0X0AMMa /Il TOT0, YTOOBI:

1 MOBBICUTH pecypc TEII00OMEHHOT0 anmnapara
2 yny4IIuTh HapaMeTpbl TEIIOHOCUTEIS
3 BBIPOBHHUTH TEMIIEPATYPHOE I0JIE TETUIOHOCUTEIISI
4 cHU3UTH rabapUTHI TEINIOOOMEHHOTO arnapara
62 Iopsinok pacnoJioKeHHs MOrPAHUYHBIX CJI0€B 10 XOAY NOTOKA:

1 TypOyneHTHBIN, JJaMUHAPHBIHN, TIEPEXOHBIN
2 naMHUHApPHBIN, IEpeXOAHBINA, TYpOYyICHTHBIN
3 nepBUYHBIH, IEPEXOAHBIN, BTOPUUHBIH
4 naMUHApHBIN, TypOyIEeHTHBIH, IepeXOaHbIH
63 IlepeHnoc Ten10ThHI B IAMMHAPHOM IOTPAHUYHOM CJ10€ IIPOUCXOAMT:

1 TenaonpoBOJHOCTHIO

2 KOHBEKIMEN

3 n3nyueHuem

4 Tennonepenadent
64 Ilepenoc Temy10THI B TYpOYJI€eHTHOM NOTPAHMYHOM CJI0€ MPOUCXOAUT IJIABHBIM
oOpa3om:

1 TenaonpoBOJHOCTHIO
2 KOHBEKITHEH
3 n3nyueHuem
4 Tennonepenadeit
65 Ilorpanu4HbIi cJI0i 00pa3yeTcsi IOTOMY, YTO:

1 uMeeTcst TEMIIOBOM MOTOK MEXKY CTEHKOM M Ta30M WJIH KUIKOCTHIO
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2 oOrekaemast TIOBEPXHOCTb LIIEPOXOBATAs

3 nmosBnsieTcs TypOyJIEHTHOCTh MTOTOKA

4 ra3 ¥ XKHUJIKOCTb 00J1a/1a0T BA3KOCTbHIO
66 Tensionepenaua - 3To:

1 mpouecc nepenavn TEIUIOTHI B ra3ax

2 mepeaaya TeIUIOTH OT KUAKOCTH K ra3y

3 TEmIONPOBOAHOCTh B )KUJKUX WM Ta3000pa3HbIX Tejlax

4 mpomecc mepenadyd TEIJIOTBI OT OJHOIO TEILUIOHOCHUTEN K JPYroMy 4epes
pa3geIoIyI0 X CTCHKY
67 BesimunHa, oOpaTHasi KOO PUIHEHTY TelionepeIadyu - ITO:

1 compoTuBieHUE TEIUIONEpEaaYe

2 KOO PHUIHUEHT TEIUIONPOBOAHOCTH

3 K03 HUIHUEHT TEIJIOOTIAYH

4 ko3 punreHT U3TydeHUS
68 Marepuas MoskeT ObITH HA3BAH TEIVIOBBIM H30JISITOPOM, €CJIH Y Hero ko3¢ dpuuuenr
TENJIONPOBOTHOCTH:

11 <0,02 Br/(m-K)
21 <0,2 Br/(m'K)
3 A <2 Bt/(MmK)
4 A <20 Br/(m'K)
69 B 3axone ®@ypne q = -M(dT/dn) 3Hak MUHYC XapaKTepU3yeT:

1 oTpunarenpHOE 3HaYCHUE KOAP(DUIIMEHTA TTTIOOTAa9n
2 oTpuLaTenbHOE 3HaYeHHE K03 PULlMeHTa TemIoNpOBOIHOCTH
3 IPOTHBOIOJIOKHOE HAMIPABIICHHUE TPAJNEHTA TEMIIEPATYPhI U TETFIOBOTO IMMOTOKA
4 IPOTUBOIIONIOKHOE HAlpaBJIeHHE TEIUIOOTAAYH U TerIonepeadn
70 3navenne yncaa Re,p, xapakrepusymolnee B Tpyoe nepexoa JaMHHAPHOIO
MNOTPAHUYHOTO CJIOSI MOTOKA B TYPOYJIEHTHBIH COCTaBJIsIET:

12300
210000
323000
4 100000
71 O6o6mennoe ypapuenue temaooomena Nu = Re"Pr'Gr® nossoasier paccunrars:

1 yucno [panaTis 175 BaKHBIX HWHKEHEPHBIX MTPUIIOKEHUN

2 gucno ['pacroda 11t BaXKHBIX WHKEHEPHBIX MTPUITOKEHUIN

3 TeriooTRavy I BaXKHBIX HHKCHEPHBIX MPUIIOKCHHHA

4 TemIoNpPOBOTHOCTD JJIs1 BaXXHBIX MHIKEHEPHBIX MPUITOKCHHIA
72 TemjiooTaauya npu TypoyJ1eHTHOM pesKuMe TeUYeHUs Bblllle, YeM MPH JAMHHAPHOM,
T.K.:

1 ¢ moMo1bio TypOYIEHTHBIX MyJIbCalluii HHTEHCUBHO MEPEHOCUTCS TEIJI0Ta, HEXKETH
TEIIONPOBOAHOCTBIO

2 TypOyJneHTHBIE MyIbCalliU AT 0oJee BBICOKOE THIPOCONMPOTHBIICHHE, HEXKEIH
JJAaMUHAPHBIN IOrPAHUYHBIN CIION

3 B epBoM ciiy4ae 0oJiee BbICOKas TEIIONPOBOAHOCTh TTOTOKA

4 B IepBOM ciy4ae eCTh U3ydeHHe
73 Ko3¢ppuuueHT TenJIonpoBOAHOCTH BO3PACTAET B CJIeYIOLIell M0C/Ie10BATeIbHOCTH:

1 Bo3ayX, IepeBo, CTalb, ATIOMUHHMI, MElIb
2 iepeBo, BO3yX, CTallb, ATIOMUHUH, ME/Ib
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3 BO3lyX, I€PEBO, ATIOMUHUM, CTajlb, MEb
4 BO31yX, I€PEBO, CTaJIb, ME/lb, ATFOMUHUI
74 Tlepexo JIAMMHAPHOTO OTPAHUYHOIO CJIOSI B TYPOYJIEHTHBIN CBSI3aH:

1 ¢ BUIOM TEIJIOHOCUTEIIS
2 ¢ TIOTepei MOTOKOM YCTOMYHNBOCTH
3 o 3HaUYE€HHUEM CKOPOCTH I1OTOKA
4 ¢ BSA3KOCTBIO IOTOKA
75 CBoOOAHASI KOHBEKIHA:

1 xapakrepuzyercs Oosiee BBICOKUMH KOI(PQOUIIMEHTAMH TEIJIOOTIAud, HEXKEIH
BBIHYKICHHAS

2 XxapakTepusyercs Oojiee HU3KUMHU KOd(PPUIIMEHTaMHU TeIIOOTIA4H, HEKEeIH
BEIHYKICHHAS

3 BoOOIIIE HE XapakTepusyercs: K03QGUIneHToM TerooTIauu

4 wMeeT NPUMEPHO OJWHAKOBBIC KOI(PQPUIIMCHTH TEIUIOOTJAYH C BBIHYKICHHOU
KOHBEKIIMEH
76 YKaxuTe, KAKOBBI OCHOBHBIE PUHIIUINBI CAMOOOPA30BAHMS:

1 HenpepHIBHOCTH

2 LIeJICHANPABICHHOCTh

3 UHTETPaTUBHOCTH

4 co3uaaTenbHOCTh
77 YkaxkuTe, Kakue HMCTOYHHMKH 3HAHUN HEOOXOAMMO HCHOJbL30BAaTh JISA IMpolecca
camMo00pa3oBaHus:

1 nutepatypy (METOIUYECKYIO, HAYYHO-TIOMYJSPHYIO U Jp.)

2 ceTb UHTEPHET

3 ceMHMHapbl U KOH(EPEHINH

4 cMmeKkanky
78 YkauTe, YTO OTHOCHTCS K KOHEYHOMY pe3yJbTaTy Ipouecca caMoo0pa3oBaHUs
CTyJeHTa:

1 noBbIIeHNE KayecTBa OCBOCHHUS IPEIMETa

2 pa3paboTKa HOBBIX MJIel U N300peTeHuil B IPeICTaBICHHON 00JacT 3HAaHUH

3 CHOpOBKa

4 Bona

3.2 TunoBble BOIIPOCKHI K 9K3aMCEHY 10 TUCHUIIJIMHE «Temnorexnuka» B yCTHOﬁ (bopMe

DK3aMeHAIMOHHBII outer Ne 1

1 OcHoBHblIE mOHATHA U onpeneneHus. OCHOBHBIE TEPMOJMHAMHYECKHE IapaMeTpbl
COCTOSIHUS
2 OCHOBHBIE MTOHSATHS U OTIPEeNIEHUs] TEOPHH TEIII000MEHa.

DK3aMeHAHOHHBIN OnJjieT Ne 2

1 YpaBHEHME COCTOSHUSA UACATBHOTO rasa.
2 CniocoObl epefau TemioThl. TenaonpoBoIHOCTb.

DK3aMeHAIHOHHBIN OmieT Ne 3

1 [lepBblii 3aKOH TEPMOJMHAMUKY U €T0 (pU3MUecKasi CyIIHOCTb.
2 IlepeHoc TEMJIOTHI TEMIONPOBOAHOCTHIO IIPU CTAIIIOHAPHOM PEKUME.

DK3aMeHAIIMOHHBIN onjieT Ne 4
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1 AHanuTHYeCKOE BBIPa)KEHHUE NIEPBOIO 3aKOHA TEPMOAVHAMHUKH.
2 TennonpoBOAHOCTh MHOTOCIOMHOM IJIOCKOM CTEHKH.

DK3aMeHAIHOHHLIN 0nJieT Ne 5

1 Metoasl camo0oOpa3oBaHUsI.
2 KOHBEKTUBHBIN TEINIOOOMEH.

DK3aMeHAIIHOHHLIN 0nJieT Ne 6

1 Bropoii 3ak0H TepMOAMHAMHUKU. DHTPOIIHSI.
2 TemiooOMeH U3TydEHUEM.

DK3aMeHAIHOHHEIN 0nJieT Ne 7

1 Obmas popMynrpoBKa BTOPOTO 3aKOHA TEPMOANHAMUKHU. PaboTa muka.
2 IuddepennnanpHoe ypaBHEHHE KOHBEKTHBHOTO TEIUIOOOMEHA.

DK3aMeHAIIHOHHEIN 0njieT Ne 8

1 ITpsmoit uuka KapHo.
2 O600uIeHHbIE YpaBHEHUS! KOHBEKTUBHOT'O TEIJIO0OMEHA.

DK3aMeHAIIHOHHBIN 0nJieT Ne 9

1 O6patHsiii muka Kapho.
2 PacyeTHbIC 3aBUCHUMOCTH JUISl ONPEISICHUS KOA(PQUIIMEHTOB TEIUIOOTaaud. TeriooTaaya
IIPU BBIHYKJICHHOM TEUEHUU TETLIOHOCUTEIIS.

DK3aMeHalMOHHBII ouer Ne 10

1 AHanu3 TepMOAMHAMHYECKHUX MPOLECCOB HJealbHOro rasa. M30XOpHbIH U M300apHBIA
IIPOLIECCBI.
2 CnoxHble BUIBI TeriooOMeHa. Teruonepeaaya.

DK3aMeHanOHHBIN oOnyteT Ne 11

1 Amnanmu3 TEpMOAMHAMHUYECKHX IMPOLIECCOB HAEaNbHOro raza. M3orepmuueckuii u
aauabaTHBIM TPOIIECCHI.
2 TenooOMeH U3ITy4YEeHUEM.

DK3aMeHAIIHOHHBIN onJieT Ne 12

1 IMomuTpomnHBIi mporiecc 1 ero oooodIIaroIee 3HaYeHue.
2 Tennonepenaya yepes MIOCKYIO CTEHKY.

DK3aMeHAIIMOHHBIN OnJieT Ne 13

1 W neanbHble IUKIIBI OPIIHEBBIX JBUTATEIEH BHYTPEHHETO CTOPAHMS.
2 OcHOBBI pacueTa TEeIJI000MEHHBIX aIIapaToB.

DK3aMeHAIHOHHBIN onJiet Ne 14

1 CpaBuenue nukios JIBC.
2 TennonpoBOAHOCT.

DK3aMeHAIHOHHBIN onJiet Ne 15

1 Brnaxxnblit BO311yX.
2 OCHOBBI TEIIJIOBOTO pacyeTa TEIIOOOMEHHBIX arapaToB.
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DK3aMeHaAIHOHHBIN onJier Ne 16

1 BoasHoii nap u npouecc npeodbpazoBanus B P-V nuarpamme.
2 TennoBO# pacueT peKyNnepaTuBHOTO TEINIO0OMEHHUKA.

DK3aMeHaAIHOHHBIN OnJier Ne 17

1 BoasHoii map u nporuecc npeodpasosanus B T-S u h-S nuarpammax.
2 OnTUMaIbHOE MPOESKTUPOBAHHE TETNIOOOMEHHUKOB.

DK3aMeHaAIHOHHBIN onJier Ne 18

1 Baaxkusiii Bo3ayx u H-d quarpaMma Bia)xHOro BO3ayxa.
2 OCHOBHBIE IPUHITUIIBI CAMOOOPa30BaHUS

DK3aMeHAIIHOHHBIN onJier Ne 19

1 TlepBbIit 3aKOH TEPMOJUHAMUKH.
2 TennonpoBOAHOCTb.

DK3aMeHaAIHOHHBIN onJier Ne 20

1 IIuKIpI MApOCUIIOBBIX YCTAHOBOK.
2 TlepeHoc TEMIOTHI TETUIOMPOBOIHOCTHIO MPU CTAIMOHAPHOM PEXKHUME.

DK3aMeHAIHOHHBIN OnyieT Ne 21

1 Huxnel Penkuna.
2 KOHBEKTHUBHBIN TEIIOOOMEH.

DK3aMeHAIIHOHHBIN 0nJieT Ne 22

1 ITapoBas xomoauIbHAS MALLUHA.
2 KoHeuHblll pe3yibTar Mpoliecca caMmoo0pa3oBaHusl.

JK3aMeHAMOHHbIN Omiter Ne 23

1 Bropoii 3aK0H TEpMOAMHAMUKH.

2 OcHOBBI pacueTa TeJI000MEHHBIX aIIapaToB.
JK3aMeHALMOHHBIN Omiter Ne 24

I TepmonnHaMUYECKUA aHAJIN3 MTPOLECCOB B KOMIIPECCOPAX.
2 O60011IeHHBIE YpaBHEHUSI KOHBEKTUBHOTO TETJIOOOMEHA.

DK3aMeHAIIHOHHBIN OnJyieT Ne 25

1 TepmoarHAMHUECKU aHAJIN3 MTPOLIECCOB B KOMIIPECCOPAX.
2 PacueTHble 3aBHCHUMOCTH JJIsi OINpeAeNeHUus KOdPQUIMEHTa TEeIUIoOTIaud IpHU
BBIHYX/ICHHOM T€UEHUH TETIJIOHOCUTEIIS.

DK3aMeHaAIMOHHBII outer Ne 26

1 OcHoBHBIE TOHATHS U onpexaeneHus. OCHOBHbIE TEPMOJWHAMMYECKHE MapaMeTphl
COCTOSIHUSL.
2 TermronpoOBOHOCTD.

DK3aMeHAIHOHHBIN onJiet Ne 27

1 YpaBHEeHHE COCTOSIHUS UACATBLHOTO ra3a.
2 TermooOMeH U3TydeHUEM.
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DK3aMeHAIHOHHBIN OnJier Ne 28

1 IlepBbIit 3aKOH TEPMOJUHAMHUKH.
2 Tenonepenaya yepes MIOCKYIO CTEHKY.

DK3aMeHAIHOHHBIN OnJier Ne 29

1 Ananutuyeckoe BbIpaK€HHE EPBOT0 3aKOHA TEPMOJMHAMUKH.
2 OCHOBHBIE IOHATUS U ONIPENICICHUS TEOPUHU TETII0O0OMEHa.

DK3aMeHaHOHHEBIN onJiet Ne 30

1 Teny0eMKOCTb I'a30B U MOHATHE SHTAJIBIINY.
2 TenonpoBOAHOCTD.

DK3aMeHaAIHOHHBIN OnyieT Ne 31

1 Bropoii 3aKOH TEpMOAMHAMUKH. DHTPOIIHS.
2 Kunaccugukanus Terio00MEHHBIX alnaparos.

3.3 TunoBbie BAPMAHTHI 3aJaHU /151 KOHTPOJIbHOMH Pa0oThI O AUCHUIIHHE
«TemioTexHuKa»

3amaua 1

HavanbHast Temneparypa Bosayxa T, = 150 °Cc , Macca M = 1,0 kr. Haiitu paboty
U3MEHEHHs o00beMa, HM3MEHEHHE BHYTPEHHEW OSHEpruM W TIOABEICHHYIO TEIUIOTY IIpH
MOJUTPOITHOM PAaCUIMPEHHH BO31yXa 10 AaBieHus P, = 0,1 MIla u temneparypst 1, = 27

°C. Hoxkasarens noautponsl N= 1,2. 306pa3ute npouecc B PV — KOOpAHWHATAX.
3anaua 2
Bosnyx maccoii 1 kr nmpu HavanbHOM JaBiieHMH [Pq = 16x10° rlla u TeMIIepaType

tl = 177 °C pacimipsiercs aguabaTHO 10 JaBlIeHUs Py = 4,5X103 rlla. Onpenenuts

TEMIEPATypy BO3/lyXa B KOHIIE PACUIMPEHUs, U3MEHEHHE BHYTPEHHEH SHEepruu u pabory
npouecca. 1306pa3uts npouecc B PV — KoopJUHATaX.

3agaya 3

B mopurHeBOM JgBUTATENIe BHYTPEHHETO CrOpaHMs Ta3bl ¢ HaYaJIbHOW TEeMIEpaTypoi
t, = 1500 °C u nasnennem P; = 3,0 MIla pacummpsercs noautponso (N = 1,2) mo
nasnenust P, = 0,3 MIIa. Onpenenuts paboTy pacIUpeHust U U300pa3uTh mpouece B PV —

uls— KOOpJuHaTax (ra3bl 00JIaaloT CBOMCTBAMHU BO3TyXa).
3agaua 4

1 kr Bo3xyxa mpu HadanbHoM gasneHnn Pq = 0,4 MIla u temneparype t; = 100

0
C wusmenser cBoe cocrosmme 10 gasienus P, = 0,1 MIIa. Onpenenuts KOHEUHYIO

TEMIIEpaTypy ¥ COBEPIICHHYIO paldoTy, €CIu TMPOIeCC IMPOUCXOJUT: a) H30XOpHO; O)
annabatHo. M300pa3uts mporeccel B PV — KOOpAUHATAX.

3amaua 5

0
Bosnyx npu HavanbHeIX Aapieuu 0,5 MIla u temmeparype 40 ~ C anmabatHo
pacmmmpsiercst a0 nasinenust 0,15 MlIla. Bo ckonbko pa3 AOMKEH YBEIMUYUTHCS €r0 00bEM U
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KakoBa OyleT KOHeuHas Temmeparypa. Onpepenutb paGoTy pacmmpenus. N306pasuth
npouecc B PV — u IS — koopauHarax.

3amauya 6
1,5 kr Bosgyxa cxumaroT nomurponHo or Pq = 0,09 MIla u '[1 = 18 °C bife}

nasnenust P, = 1 MIla. Temmneparypa mpu 5ToM mnoBbmmaercs jpo o, = 125 °C.

OrnpenenuTh oKa3aTelb MOJUTPOITBI, KOHEYHBIH 00BbeM, 3aTpaueHHYIO paboTy M KOJUYECTBO
OTBeJIeHHOH TerutoThl. M300pa3uTh npouecc B PV — KoopauHaTax.

3agaua 7
B mosuTponnoM mpornecce 3aanbl CIeayOMMe apaMeTpel: P = 1x10° rlla, t, =

27 °C, p, = 1x10* rlTa, V,= 0,12 M>/kr. ONpeienTh MOKA3aTelb MOIHTPOIIB,

MOJIBEICHHOE KOJMYECTBO TEIUIOTHl M padoTy mpouecca anst 1 kr Bo3ayxa. M3o0pa3uth
npoiecc B PV — KOOpAMHATaXx.

3agaua 8
O06beM Bozayxa npu aauadaTHoM cxatuu B muuHape JIBC ymensiuaercs B 12 pas.
0
HauanbHas Temmeparypa Bosayxa nepen cxarueM ty = 77 ~ C, nauanbnoe nasnenne Pq =

0,09 MIla. OnpenenuTs TEeMIEpaTypy W JaBJICHHE BO3JayXa Iociie cxarus. M300pa3uTh
npouecc B PV — u Ts — KOOpAHWHATAX.

3agaya 9

Bo3ayx B konmnyectBe 1 Kr mpu U30BITOYHOM JaBlICHUH, paBHOM 1 aT u Temmeparype
27 °C pacuupsiercss aauabaTHO 10 KOHEYHOro oObnema V2 = 10 M. Onpenenutsb
HayalbHbIM 00beM M PaboTy, coBeplIaeMyro Bo3ayxoMm. M3o0pasuts mpouecc B PV — u
TS — xoopaunarax.

3agaya 10

1 kr Bo3ayxa npu HauansHOM Temneparype T, = 30 °C u nasnennu p; =0,1 MIla

CKMMaeTcs aanabaTHO 10 KOHeyHoro napieHus P, = 1,5 MIla. Onpenenuts KOHEYHBIN
00beM, KOHEUHYIO TeMIIepaTypy U 3aTpaueHHyro padoty. M300pa3ute mpouecc B PV — u
TS — xoopaunarax.

3agaya 11

1 kr Bo3gyxa mpu gaBiaenun Pq = 0,5 MIla u rtemmeparype 1; = 111 °c

pacrpACTCA MOJIUTPOITHO OO HABJICHUA p2 = 0,1 MlIa. OHpe,Z[eJII/ITB KOHCYHOC COCTOSAHHEC

BO3/lyXa, W3MEHEHHWE BHYTPEHHEH OJHEPruu, KOJIMYECTBO MOABEACHHON TEMJIOThl U
MOJYy4YeHHYIO paboTy, eciau Mokaszarenb nonutponsl N = 1,2. M306pa3uts npouecc B PV —

KOOp/IWHATAX.

3amaua 12

Bo3zayx maccoii 1 kr cxxumaercs nzobapHo (P = 14x10° rI1a) ot HaYamEHOro 0GBEMa
V= 0,1 MY/KT 110 Vo, = 0,07 M /KT. Onpenenuts nepenaja TeMIliepaTyp B MpOLECCE,
OTBEJICHHOE KOJINYECTBO TEIIOThI, M3MEHEHHE BHYTPEHHEH SHepruu U paboTy mpoliecca.
N300pa3uts nporecc B PV — KOOpAMHATAX.

3amaua 13
1 kr Bo3ayXa MOJMUTPOMHO PACIIMPSIETCA OT HA4YaJIbHOIO AaBieHus 12 at g0 2 art,

0
npuueM 00beM ero yeeamumics B 4 pasa. HauaneHas TemmepaTypa paBHa 127 ~C.
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Onpenenuth mOKa3aTeNlb MOJUTPONBl, HAYAIbHBIH M KOHEUHBIH OOBEMBI, KOHEUHYIO
TemIeparypy u padory pacumpenus. M3o0pa3uts mporecc B PV — KOOpAHHATAX.

3anaua 14
B nopuHeBoM aBuraresie BHyTPEHHEIO CrOpaHus rasbl C Ha4aJbHOM TEMIIEpaTypoun
'[1 = 2000 °C u nasnenveM Pq = 3,5 MIla pacmmpsarorca anuabatHo. OnpenenuTs

paboty pacmmpenus ao aasienus 0,1 MIla (paGouee Terno - Bo3ayx). M300pa3utk mporecc B
pVv — u TS — koopaunarax.

3agaua 15

1,5 kr Bo3gyxa cxuMmaror mouutponHo ot Pq = 0,09 MIla u t; = 18 °C 1o

maBneHust Pp, = 1 MIla. Temmeparypa mpu 3toM moBbimiaetcs o U, = 125 °C.

OnpenenuTh MOKa3aTelb MOJUTPOIIbI, KOHEYHBIH 00beM, 3aTpaueHHYI0 paObOTy U KOJIHMYECTBO
OTBeJIeHHOM TernoTel. M300pa3uts npouecc B PV — KoopAUHATAX.

3anauya 16

Onpenenuth MoKa3aTelb MOJUTPOIBI, MOJBEIEHHOE KOJIMUYECTBO TEIUIOTHI U paboTy
mpoiecca IMpU W3MEHEHUWH COCTOSHHMS Bo3ayxa (1 Kr), ecim W3BECTHBI CIEIYIOIINE
napamerpsl: P71 = 100 xIla; tl = 27 OC; p, = 10* rlla; V, = :0,12M3/Kr. N3o00pa3uth
npoiecc B PV — KoopAMHATaXx.

3anaua 17

Havanenoe cocTosiHue Bo3yxa onpejenserca napamerpamu: P = 1 MIlau V, =

0,5 m*/kr. HaiiTu KoHEYHBIC 0OBEM H TEMIIEPAaTYpy NPH H30TEPMHUYECKOM CKATHH IO
nasnenust 3,0 MIla u onpenenuts paGoty cxkarusi. U306pasute mpomecc B PV — u S —

KOOpJMHATaX.
3amaua 18
Bosayx maccoit 1 kr npu temneparype {; = 15 °C u nasnenun P = =7x10° rlla

pacmmpsieTca u300apHo 10 oosema V, = 0,2 m°/kr. OIpesennTh KOHEUHYI0 TeMIIEpaTypy,
MOJIBE/ICHHOE KOJMYECTBO TEIUIOTHI M paboTy mporecca. M300pasute mporecc B PV —

KOOpJMHATAX.

3agaya 19

JUia u3MepeHus MajblX H30BITOYHBIX [JAaBICHUM WIM HEOONbIINX pa3pe’keHui
OPUMEHSIOT MUKpoMaHoMeTpsl (PucyHok 1.1).

1 - BO3ayXxoBof -
2 - Tpybka MUKpomaHomeTpa 1
L I:E
’ T
/s ,
S,
0 n,
o = 3097
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Pucynok 1.1 — Cxema BO31yx0BOJia © MUKPOMaHOMETpa
Omnpenenuts abCOMOTHOE JaBJIEHUE B BO3AYyXOBOJE 1, €Ciu [IMHA CTON0A JKUIKOCTH

B TpyOKe MUKPOMAHOMETpa 2, HAKJIOHEHHOH MOJ YIiIoM 30°, paBua 180 mm. PaGouas
KHUJIKOCTb — CIMPT, INIOTHOCTBIO P = 0,8 r/em®. TlokasaHus 6apomerpa 0,1020 MIla.
JlaBnenue BbIpa3uth B Meranackamsix (MIla), MuimMerpax pTyTHOrO cTojioa (MM. PT. CT.) U
B KWJIOTPaMM-CHJIaX Ha KBAJPATHBIN caHTUMETp (Kre/cM”)

3amaua 20
B tpybOke manomerpa 1 (PucyHok 1.2), coemuHSIOMICHCS C OKPYKAIOIIEH Cpeaou,

umeercsi cTosid BoJsl BeicoTol S0 mm. Onpenenuts naBieHue P B pecuBepe 2 U BBIPA3UTh
ero B kuytomackansax (klla), eciim pasHOCTh YPOBHEH pTyTH B MaHOMETpe cocTaBiisieT 120 M,

a 6apometpuueckoe aasnenue Pg = 0,95 aTm. [2].

1 - Tpybka maHomeTpa

2 - pecuBep
1 = =
< /,:_—_Iﬁ p
s
3 2
1]
N
s
s
o
o
]
= —

Pucynok 1.2 — Cxema pecuBepa 1 MaHOMETPA

3agaya 21
[Inockast crampHas CTEHKa MapoBOro KOTIa ¢ KO3(P(PHUIMEHTOM TEIIONPOBOAHOCTH

A= 454 ¥ TOJIMHON O = 20 MM, OMBIBAETCS C OHOM CTOPOHBI FOPSYUMH Fa3aMH,
M .

a ¢ Ipyroi ctoponsl — Boao# (Pucynoxk 1).

t’OC )"camw 7\’ 7\'HaK

al% A

60a K 5 6H pK X
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Pucynok 1 — Pacnpenenenue temiieparypbl IpH Iepefade TEIUIOThl MEXKAY IBYMs
TEIUIOHOCUTEIISIMU Y€PE3 IUIOCKYIO TPEXCIONHYIO CTEHKY

I[IpyyeM co CTOPOHBI BOABI CTATbHAsS CTEHKA MOKPBITA CI0eM HAakuIU (A = 2,325

HaK

Bt
M-

Bt
M-

) TOJIMHOK O = 4 MM, a CO CTOPOHBI Ta30B — cloeM caxu (A = 0,1163

HaK CaXKu

) TONIIMHON o

canu = 2 MM. Temnepatypa rasos tml = 800 °C, BomsI t"‘z = 200

0
C, xoadduiment TermnooTaun o ra3os K creHke Oy = 46,5 U OT CTEHKH K BOJIE

M’ - K

a, = 1163 . Haittn kosdduument ternonepenaun K oT IBIMOBBIX Ta30B K BOJIE,

M’ K

IINIOTHOCTh TCIIZIOBOI'O ITOTOKA q U TEMIICpaTypbl HOBerHOCTeﬁ TpeXCHOﬁHOﬁ IIOCKOM

CTEHKHU tcl, tc2, t,

u tc )
3 4
3agaua 22

bamnon, emkocteto 70 J1 HamoJHEH KHUCIOPOIOM (02) CO CIEAYIOIIUMU

napamerpamu: P = 98 arm., 1= 20 °C. Onpenenuth Maccy KUCIOPOaa.
3apava 23

[TnotHocTs Bo3myxa P mpu gasienun 102,365 kIla u temmeparype O °Cc paBHa

1,293 kr/m®. Uemy Gyzner paBHA IUIOTHOCTH BO3yXa TpH Temmeparype 20 °C u nasnennn
1500 xIIa?

3anaua 24

B Gamnone emkxoctrio 100 J1 conepxkutcs kucinopo Maccoit 117 kr npu temneparype

0
20 C. Omnpenenuth AaBleHUE KUCIOpoaa B OalioHe, eclii Macca mopoxkHero Oamnona 102
KT.

3agaua 25
Jl7is aBTOT€HHOM CBapKU MPHUBE3IH OaIOH Kuciaopona BMecTuMocThio 100 1. Haiitu

Maccy kuciopoaa, ecnu ero aasienue 10,8 MIla npu temneparype 17 °C. Hapyxnoe
nasienue 100 kIla.

3agaua 26

B OGamnone emxocteio 40 g1 HaxomuTcs Kucinopoa npu aasineHun 112 ar. mo

MaHOMETpPY, Temreparypa ero 37 OC, atMocdepHOe JaBlieHHe paBHO 736 MM. pT. CT.
Ornpenenutb Maccy KMCIOPOJa U €ro MIOTHOCTb.

3anaua 27

Onpenenuts KOJTMYECTBO TEIJIOTHI, KOTOPOE HEOOXOAMMO MOJBECTH K 3 KI' BO3IyXa,

0
HAXOJIAIIETOCsS B 3aKPHITOM cocyle U mMmetomero temmeparypy {4 = 0 ~C wu napnenme

p; = 0,1 MIla, yro6sl Harperb ero o temmneparypbl 500 °C Onpenenuts KOHEYHOE

JTaBJICHUE.
3amaua 28
OnpenenuTh KOJIMYECTBO MOBEICHHOMN TEIJIOTH U padoTy, COBEpIIaeMyt0 2 KI a30Ta

(Nz), npu ero n3obapHom Harpesanuu ot 100 1o 600 °C , eciau nasinenue P = 1 MlIla.
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3agaua 29

Bosnyx, maccoii 10 kr pacmmpsercs wuzorepmudecku mpu = 400 °C or
HavanpHOro nasnenus Pq = 800 klla mo xoHeuxoro obvema V, = 5 m°. Ompenenuts

HAYaJIbHBI 00bEM, KOHEUHOE JJABJICHHUE U PA0OTY paclIpEHUsI.
3agaua 30

Kucnopon (02) B KOJHMYECTBE 2 KI aauabdaTHO paCHIMPSeTCs OT Ha4YalbHOTO

0
cocrosiust P = 1,0 MIla n t; = 227 "C 10 KOHEYHOro COCTOSHHS, OIPEAEIIEMOrO

nasienneM P, = 0,1 MIla. Onpenenuts Koneunsie napamerpsl rasa (Vo u t,) u pabory

pacIIupeHHs.
3anaua 31
1 Kr BO3ayxa MOJUTPOITHO PACIIUPSETCS OT HAYajlbHOTrO JaBieHus 12 aTMm [0

0
KOHCYHOI'O AAaBJICHUA 2 at™. Hauanpnas TEMIICpaTypa BO3JyXa paBHa 127 C . Ilokazarenpb

nomutporiel N= 1,2, Onpenenutp HA4YaJbHBIA W KOHEYHBIH OOBEMBI, KOHEYHYIO
TeMIIepaTypy U paboTy paclIMpeHHsl.
3angaua 32

1 kr Bo3ayxa coBeplIaeT LUK C MOJBOAOM TeIuIoTHl mpu V = const. HauansHoe

abcomoTHoe nasinenue Bozayxa [0 = 0,1 MIla, nauanpHas TemnepaTypa tl = 17 OC, a

KK
KI'
OnpenenuTh MapamMeTpsl BO3yXa B XapaKTEPHBIX TOUKaX IUKJIIA, MTOJIE3HYI0 paboTy 3a UK U
KOJINYECTBO OTBGI[GHHOﬁ TCIIJIOTHI.
3amaua 33
[Mukn ¢ TOABOJOM TEIUIOTHI MPU TIOCTOSIHHOM OOBEME OMNpeAesieH CIEAYIONUMU

crenep cxarus €= 4,5. KonuuecTBo noaBeseHHON B ukie Teriotsl O = 1380

JaHHBIMH: HadallbHbIC MapameTpsl padodero tena Pq = 0,1 MIla, t; = 10 °C , @ CTENIEHb

cxarus €= (,5, nasnerne Py = 6,3 MIIa. PaGouee Teno — 1 Kr Bo3myxa. OnpenenuTs

tepmuyeckuii KITJI u paboty mukia.
3amgaua 34
JUia muxna [IBC ¢ mopgBomom TEmIOTHI B Ipouecce [P = CONSt ompenenutsb

tepmudeckuid KITII M¢, pabory nukia Iu U KOJIMYECTBO IOABEAECHHON TEIUIOTHI (1, eciu

U3BECTHO: pabouee Teno — 1 Kr Bo3ayxa, HadanbHble mapaMeTpsl Bozayxa [P = 0,1 Mlla,

tl =0 OC, JlaBJIeHUe B KOHIIE MojBoja TemnoTel P3 = 5,2 Mlla, paciupenne pabouero

TeJa IPOUCXOoAuT 1o napnenus Py = 0,4 Mlla.
3amaua 35
Hns nukna IBC co cMelanHbIM MOABOJAOM TEILUIOTHI OnpenenuTs Pi, Vi, Ti BCEX

KpaliHux Touek npoiieccoB n tepmuueckuil KIIJI co cienyromuMu JaHHBIMU: = 0,1
1

MIla, tl =0 OC, P53 = 5 MIIa, Pg = 0,25 MIla, KOIU4ECTBO TENJIOTHI, TI0JIBEJICHHON B

. b 8
u300apHoM nponecce 0, = 400 ——, pabGouee Teno — 1 Kr Bo3ayxa.
KI'
3agaua 36
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I[HSI HNJICAaJIbHOI'O IUKJIA MOPITHEBOI'O ABUTATECIA € IMOABOJOM TCIUIOTHI ITPU V = const
ONMpCACIINTE IapaMETPbl BCEX OCHOBHBIX TOYCK, IIOJC3HYIO YACIBbHYIO pa60Ty, YACIBbHBIC

KOJIMYECTBA MOJBEACHHON U OTBEAECHHON TeIIOThI, Tepmudeckui KIIJ mukna. Jlans:: Pq =

0,1 MIla, t; = 47 °C, crenens cxarus € = 4,0, crenens nossumenus nasnenus A = 4,0

. Pabouee teno — Bo3ayx. TemnoeMKocTh pabodero Teja NpuHATh HOCTOSTHHOM.
3amaua 37
JU14 uaealbHOTO UK MOPIIHEBOIO ABUIATENs C OABOIOM TEILIOTH Ipu [J = const

OTIPENICTUTh TapaMeTPhl BCEX OCHOBHBIX TOYEK, IMOJIE3HYIO YACIbHYIO PaboTy, yIenbHOE
KOJIMYECTBO NOABEJCHHON M OTBEACHHOM TeIIOThl, Tepmuueckuii KILJ nukna. ans: Pq =

0,1 MIda, t; = 73 °C, crenens cxarus & = 20, cTenens npeBapuTEILHONO PACIIMPEHHS

p = 2 , pa60qee TCJIO — BO3AYX. TemnoeMkoCcThb pa60qer0 TCJIa IIPUHATH IMOCTOSIHHOM.

3agaua 38
B IIHUKJIIC HOpHIHeBOFO JOBUTATCIIA BHYTpeHHGFO CFOpaHI/ISI CO CMCINAHHBIM ITOABOAOM

0
TEIIOTHl HavayjpHOe naBiaenue P = 0,1 MIla, HavaneHas Temmeparypa tl = 27 C,

KK
crenens coxarus €=15, kommuecrBo moxsexeHHoit Teriotsl O = 1340 ,
KI

nokasatens aguadarel K = 1,4, MakcumanbHOe JaBIICHUE B IIUKIIE pP3 = 5,5 Mlla. Pabouce

Jx

= 287 —— ). Onpenenuth MmapaMeTpbl B XapaKTEPHBIX TOYKAX

TENO — BO3IYX (RBO3[1

IUKJIa, paboOTy CXKaTus, pacIIMpeHuss U paboTy IUKIA, KOJIWYECTBO OTBEACHHOW TEIUIOTHI,
tepmuyecknid KIIJI nmxmna, a taxxke tepmudecknid KIIJ[ mmkxna KapHo mist momydeHHBIX
IIPEEIIOB TEMIIEPATYP.

3anaua 39

B nukie nopmHeBOro ABHUrareis CO CMEIIAHHBIM IIOABOAOM TEILIOTHI HAaYalbHOE

0
nasnenne Py = 0,1 MIla, naganbHas temmeparypa {; = 27 ~C, crenenb cxarus
€=12,7, crenens moBbimieHus gasnenus A =14, cremenr nNpeaBAPUTETHHOTO
pacumpenns P =1,6. PabGouee Teno — BO3AYX, TEIIOEMKOCTH TPUHSATH TOCTOSHHBIME (

KK KK
c, =072 —/——; Cp = 1,01 —— ). OnpenenuTh mapaMeTpbl B XapaKTEPHBIX TOYKAX
kr-K KT -

[IUKJIa, pad0Ty CKATHs, pacIIMPEeHUsI U padOTy IIMKIIA, YACIbHBIE KOJUIECTBA MTOIBEICHHON U
OoTBeZeHHOM TeroThl U Tepmuueckuid KITJ[ nuxna.

3apaua 40

Jlis 1mukiaa ABUTATENs BHYTPEHHETO CrOpaHds C KOMOMHHPOBAHHBIM TIOJBOJIOM
TeroTel pacxoxa TormumBa coctaBiusier 0,035 kr Ha 1 kr pabGodero tenma. HadannpHble

mapametpsl: P = 0,0882 MIla, t; = 50 °C. Crenenn cxarns €=10. MakcumanbHoe
nasnenve B mmkie 4 MIla. Onpenenuts Tepmudeckuit KIIJ[ u om0 TemioTel TOIUIHMBA,
Mx

noaBeaeHHON B mpomecce [P = const. Temora cropaHus TOIIMBA Qf, = =29,26
KI'
Pabouee Teno oOamaeT cBOWCTBAMH BO3TyXa.
3amaua 41
JIJIs IMKJIa JBUTATEs] BHYTPEHHETO CTOPAaHHS CO CMEIIAHHBIM TOJBOJIOM TEIUIOTHI

pacxon tormBa coctaBigeT 0,035 kr Ha 1 kr pabGouero Tena. HauanbHas Temmepatypa B
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0 .

uukie pasua 50 -~ C, makcumanbHas Temneparypa 2000 K. Onpenenuts Tepmuueckuii KITJT,

€CJIM U3MEHEHHE SHTPONHH B IIPOIIECCEe MOJIBOA TEIJIOTHI MPU MOCTOSHHOM JIaBICHUH PABHO
KK p Kk

0,32 ———, a TemwyioTa CropaHus TOIUIMBA QH = 29,3
kr-K KI

CBOMCTBaMH BO3ayXxa.

. Pabouee teno obGmamaer

3.4 TunoBbie BONPOCHI I CAMOCTOSATEILHOM Pa00THI CTYJAEHTOB 110 IMCIUIINHE
«TenorexHuka»

1 Iepeuncanre ciocoObl NOTYUESHUST HU3KUX TeMIIeparyp?

2 Kakue BemiecTBa NPUMEHSIOTCS B KadyecTBe padouero Tela B XOJIOIMJIBHBIX
YCTaHOBKaXx?

3 OObsicHUTE, KaK MPOTEKAeT LUKII MapOBOM KOMIPECCOPHOI XOIOAUIBLHON MAIlIUHBI
(ma TS — muarpamme)?

4 W3 Kakux OJJIEMEHTOB COCTOUT XOJIOAWIbHAs YCTAaHOBKAa M Kako Ipolecc
OCYLIECTBIISIETCS B KaXK/I0M U3 HUX?

5 Yro Takoe XonoauiabHbIH Kodhdunrent? KakoBo ero conepxanne?

6 dusznyeckas CyIHOCTb MpoIecca TEMIONPOBOHOCTH.

7 ®opmynupoBka 3akoHa Dypse.

8 UTo Ha3bIBAETCS TEMIIEPATYPHBIM 1OJIEM?

9 Yto Takoe n30TepMHUYECKasi IOBEPXHOCTh U TEMIIEPATYPHbIN TpaUeHT?

10 ®dusznueckuii cMpIci KO3 GUIIMEeHTa TEeII0NPOBOJHOCTH?

11 Kak onpenensieTcst TEMIOBOM MOTOK Yepe3 MIOCKYIO0 CTEHKY?

12 Kak onpenensieTcs: TEMIOBOM MOTOK Yepe3 [MUIMHAPUYECKYIO CTEHKY?

13 Kakoii mpornecc Ha3bIBaeTCsi KOHBEKTUBHBIM TETJI000MEHOM?

14 Kaxkoit mpoluiecc Ha3bIBae€TCs TEILIOOTIaYEH?

15 Hanumure popmyny 3akoHa HetoToHa — Pruxmana.

16 Kakue GaxkTopbl BIUSAIOT HA UHTEHCUBHOCTh TEIUIOOTAAuU?

17 Yem ompeaenseTcst pesKuM JBUKEHUS )KUKOCTH?

18 Kakue uucna (KpuTepuu) MOAOOHS SBISIOTCS OMPEISISIIONIMMHU B IIPOLIECCE
TETJIO0TIAYH TPU BBIHYKJICHHOM JIBHYKEHUU KUIKOCTH?

19 Hanumure ypaBHEHUE MOAOOUS ISl BEIHYKJIEHHOTO JIBIKEHUS BO3yXa.

20 OOwbscaure ¢usznueckuil cmbicn yucen Hyccenbra, I'pacroda, Ilpanatnga u
Peitnonbaca.

21 Yro Ha3bIBaeTCs NapLUaIbHBIM JaBlIeHUEM?

22 Yro Ttakoe abcomoTHas BiaxHocTh? Kak oHa onpenensercs?

23 Yro Takoe Biarocoaepxxanue?

24 Yrto Takoe OTHOCHUTENbHAs BIaKHOCTH? Kak oHa onpenensierca?

25 B yeM pazinune MeXIy HaChIIIEHHBIM U HEHACBIIIEHHBIM BJIAXHBIM BO31yXOM?

26 Kak ompenensercs Ha hd-— namarpaMme TOYKa, COOTBETCTBYIOIIAS JaHHOMY
COCTOSIHUIO BO3yXxa?

27 Kak onpenensiercs TeMIiepaTypa TOYKH pOChI?

28 Kak n3MeHsI0TCs mapaMeTphl BIAKHOTO BO3/AyXa IIPU HATPEBAHUU U OXJIAXKICHUU?

29 Kak u3MeHsI0TCs mapamMeTphl BO3/lyXa IPH CYIIIKe MaTepraia?

30 Kak wusoOpaxatorcs Ha hd- 1guarpaMmMe OCHOBHBIE IPOLIECCHI H3MEHEHUs
COCTOSTHUS BIIAXKHOTO BO3/1yXa?

31 KakoBbl OCHOBHBIE TPUHLIUIIBI CAMOOOpa30BaHMs?

32 B ueM 3akiro4aeTcsi CyTh caMmo0Opa3oBaHus?

33 KakoBbl HCTOYHUKH 3HAHUH 7151 caM00Opa3oBaHus?
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34 Kakue BuIBI AESITETBHOCTH MOXHO OTHECTH K OCHOBHBIM COCTAaBJISIOUINM
nporecca caMooOpazoBaHus?
35 KakoB KOHEUHBIH pe3ynbTat mpolecca camooOpa3zoBaHus?
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4 METOINYECKHUE MATEPHUAJIBI, ONPEJAEJISIIOIIUE MMPOIIELYPbI
OLIEHMBAHMS 3HAHUI, YMEHUI, HABBIKOB U (UJIN) ONBITA
JESITEJIBHOCTH, XAPAKTEPU3YIOIIUX 3TANBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

[MpuBonsTCS BHABI TEKYIIEr0 KOHTPOJST W KPUTEPUU OLCHHBAHUS Y4COHOM
JIEATENIFHOCTH TI0 KaXJOMy €€ BHIYy II0 CEMEeCTpaM, COIJIACHO KOTOPBIM ITPOMCXOIMT
HAYHCJICHUE COOTBETCTBYIOIIMX OaJlIOB.

Jlekuy OIEHUBAIOTCS 110 TTOCEUIAEMOCTH, aKTUBHOCTH, YMEHHIO BBIICIUTH TJIABHYIO
MBICITb.

JlaGopaTopHBIE 3aHATHS OLEHHUBAIOTCS MO CAMOCTOSITEIIEHOCTH BBITTOJIHEHUS pabOTHI,
IPaMOTHOCTH B O()OPMIICHHH, IPABUIBHOCTH BBIIOJTHCHUSI.

CamocrosiTenbHas padoTa OLIEHMBACTCS 10 KAYeCTBY M KOJIMYECTBY BBIMOJHEHHBIX
JOMAITHUX paboT, FPaMOTHOCTH B O()OPMIICHHH, IPABUIBHOCTH BBITIOJTHCHHS.

[TpomexyTouHas aTTecTanus MpoBOIUTCS B (popme IK3aMeHa.

Kputepun oneHkum »5k3aMeHa B TECTOBOH (opme: KOJMYECTBO OaulOB MU
YIOBJIETBOPUTEIBHO, XOPOIIO, OTIWYHO. J[Jsi MONyYeHHs COOTBETCTBYIOLIEH OICHKHM Ha
IK3aMEHE IO KypCY HCIIOJIb3YETCSl HAKOMMUTEIbHAS CUCTeMa 0auIbHO-PEHTHHIOBOI PabOThI
CTyzeHTOB. ITOroBast OIleHKa CKJIabIBACTCS M3 CYMMBbI OQJIIOB MJTH OLCHOK, ITOJIy4EHHBIX T10
BCEM pasJiesiaM Kypca U CyMMBbI 0aJuIOB TOJTy4eHHOH Ha SK3aMeHe.

Kpurepun onieHKH ypoBHS 3HAHUH CTYIEHTOB C HUCIIOJIL30BAHUEM TECTa HA HK3aMEHE
10 y4eOHOM TUCIUILINHE

Ornenka XapaKTepUCTUKU OTBETA CTYJCHTA
OtnnuHO 86-100 % npaBUJIBHBIX OTBETOB
Xoporo 71-85 %
Y 10BIETBOPUTETHHO 51-70%
HeynosnerBoputenbHO Menee 51 %

KonnuecTBo 0anyioB M OliEHKa HEYAOBIETBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO ONPEACIAIOTCA IPOrPAMMHBIMHU CPEACTBAMH I10 KOJUYECTBY MPAaBUIIBHBIX OTBETOB K
KOJIMYECTBY CIy4yailHO BEIOpAHHBIX BOIIPOCOB.

Kputepun onieHnBaHMsI KOMIIETEHIUI ClIEAYIOLIHUE:

1.  OtBerbl MMEIOT MOJIHBIE pelIeHHs (C NpaBWIbHBIM OTBETOM). MX coxepkaHue
CBUJETEIHCTBYET 00 YBEPEHHBIX 3HAHUSIX OOYYAIOUIErocsi U O €ro YMEHUHU peularh
npodeccuoHanbHbIE 3a/1a4H, OIICHUBAETCS B 5 0aIOB (OTJIIMYHO);

2. bomee 75 % o0OTBETOB WMEIOT TIIOJIHBIE pEIICHUS (C TPABWIBHBIM OTBeTOM). MX
coJiepKaHue CBHUJIETENLCTBYET O JOCTATOYHBIX 3HAHUAX OOYYAIOLIETrocs U €ro YMEHHH
pemmath npodeccruoHanbHbIe 3aa49u — 4 6aia (X0poIo);

3. He menee 50 % OTBETOB HMMEIOT MOJHbIE pelIeHHUs (C MPaBUIBHBIM OTBeTOM) KX
COJIep’KaHuE CBHUJIETEIbCTBYET 00 YIOBIETBOPUTENBHBIX 3HAHUSX OOy4aromerocst U o
€ro OrpaHWYCHHOM YMEHHUHU pelaTh MpodecCHOHAIbHBIE 3a/laud, COOTBETCTBYIOIINE
ero Oynymien kBanudukanuu — 3 6amia (yI0BIECTBOPUTEIBHO);

4.  Menee 50 % OTBETOB MMEIOT pELICHUS C NPaBUIBHBIM OTBETOM. VX coaepxaHue
CBUJETENBCTBYET O CHa0bIX 3HAHHUAX OOydYaromlerocss W €ro HEYMEHUHU pelaTh
npodeccuoHaIbHbIE 33/1a4M — 2 Oansa (HeyA0BIETBOPUTEIBHO).
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