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1 MIEPEYEHb KOMIIETEHIIAH C YKA3SAHUEM 9TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHS OBPA3OBATEJBbHOM ITPOT'PAMMBI

B pesynsrare ocoenust OIIOIl GakanaBpuara mo HampasieHuto mnoaroroBku 20.03.01
TexnochepHas 6€30macHOCTb, OOYYAIOIIMICS JTOJDKEH OBIAJETh CICAYIOMUMH Pe3yJIbTaTaMHu
o0OydeHus no nucruruimHe « Temnodus3nkay.

Ta6muma 1.1 — TpeGoBaHust K pe3yJibTaTaM OCBOSHUS TUCITUTITUHBI

Kommerenrms

HNuaukatop 1oCTHXKEHUS
KOMIIETEHITNHN

IlepeueHp MIaHUPYEMBIX PE3YJIHTATOB
00yueHMsI 110 JTUCLIUIUIMHE

OIIK-1. Criocoben
YYHUTHIBATH
COBPEMCHHBIC
TEHCHIINY PA3BUTHUS
TEXHHKH B TEXHOJOTHI
B 00JacTu
TeXHOC(EPHOU
0e30I1acHOCTH,
W3MEpU-TEIbHOU 1
BBIYHCIIMTEIILHOM
TEXHHKH,
MH(POPMALIMOHHBIX
TEXHOJIOTHI TTPU
PEIICHUH TUTIOBBIX
3amay B o0JlacTu
npodeccroHabHOM
Jes-TeIIbHOCTH,
CBSI3aHHOM C 3aIlIMTOM
OKpYKarloIle cpebl U
obecrieueHuEeM
0C30ITacCHOCTH
YeJIOBEKa.

OIIK-1.4 Cnocoben
pemaTh TUMOBBIE 337291
npodeCCHOHATBHON
JIeATEIIHHOCTH CBSI3aHHOM
C 3aIUTON OKpY:KaroIIen
cpensl U obecreyeHrneM
0€30I1aCHOCTH YeJIoBeKa
Ha OCHOBE 3HAHHI
OCHOBHEIX 3aKOHOB
MaTeMaTUYECKUX,
€CTECTBCHHOHAYYHBIX U
obmepodeccHoHaTbHBIX
JHCIATUINH

3HaTh: CIOCOOBI PEIICHHS TUTTOBBIX 3a1a4
o TerIo(u3uKe AJIs 3alTUTHI OKPYKAFOIICH
cpenbl 1 o0ecrieueHus 6€30MacHOCTH
4enoBeKa B Ipo(heCCUOHATBLHOM
JIEATETHLHOCTH.

YMeTh: pemaTh TUIIOBBIC 3a/1a4H 110
TerIo(GU3MKe JIIS 3alTUThl OKpPYKAFoIIeh
cpelbl U o0ecrieueHus 0e30MacHOCTH
YeJioBeKa B mpoecCuoHaTbHON
JEATEIIbHOCTH.

Baanernb: HaBbIKaMu TPUMEHEHHUS 3HAHUH B
o0acTu TETIO(MU3UKY JIJIS 3AIUTHI
OKpYKaroIIel cpeibl U 00ecreUeHUS
0e30IMacHOCTH YEJIOBEKA B
podecCHOHATLHOM JIeATSIIBHOCTH.




2 OITUCAHUE MMOKA3ATEJIEA M KPUTEPUEB OLIEHUBAHVS KOMIIETEHIIUA HA PA3JIMYHBIX DTATIAX X
OOPMHUPOBAHMUA, OIIMCAHHUE IIKAJI OHEHUBAHUA

Tabmuma 2.1 — Tloka3arenu U KpUTEpUH ONpPEAeSeHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIINN (MHTETPUPOBAHHAs OIICHKA YPOBHS
c(hOpPMHUPOBAHHOCTH HHIUKATOPOB JOCTHKCHUS KOMITETEHITHI )

Kon u
HauMEHOBaHHE
WHJIUKaTOpa
JOCTHOKECHUS
KOMIIETECHIIUH

[Inanupyemslie
pe3ynbTaThl
o0ydeHus

Kputepun orieHnBaHus pe3yIbTaToOB 00yUYeHHUs

HEYJIOBJIETBOPUTEIH
HO

YAOBJIETBOPUTEILHO

XOPOIIO

OTJIMYHO

OIIK-1. Cnioco0eH y4YuThIBaTh COBpEeMEHHbIE TEHACHIIUN PA3BUTHSI TEXHUKHU M TEXHOJOTUi B 00J1acTH TexHOCc(hepHOii 0e3011aCHOCTH,
H3MEPUTEJbHON U BHIYUCINTEIbHOM TEXHUKH, HH(POPMALMOHHBIX TEXHOJIOTMiA IPH PellIeHUN TUMOBBIX 32124 B 00J1aCTH
npodeccuoHAIbLHOM 1esITeJIbHOCTH, CBSI3AHHO € 3aIMTOI OKPY:Ka0IIel cpeabl U o0ecniedeHneM 0e30IIaCHOCTH YeJI0BeKa

OIIK-1.4
CnocobeH pemiath
THUIIOBBIC 3a1a4U
npodecCHOHAIbHON
JIEeATEIIbHOCTH
CBSI3aHHOM c
3aIUTOMN
OKpYXKaroIei
CpeIIbI u
obecneueHrEeM
0e30macHOCTH
gyesgoBeKa Ha
OCHOBE 3HAHU
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX,
€CTECTBCHHOHAYYH
BIX u oO1e
po¢eCCHOHATBHBI

3uamo: YpoBeHb 3HaHUI MuHuMaBHO YpoBeHb 3HaHU 110 YpoBeHb 3HaHUH 110
CHocoObl  pelIeHus | Mo JOMYCTUMBIH YPOBEHb | PELICHUIO TUIIOBBIX PELICHUIO TUTTOBBIX
TUIOBBIX 33/1a4 IO | PELICHHUIO TUIIOBBIX | IO 3aja4 1o Teriodusuke | 3a1a4 1o Teruiopu3nke
Teropuzuke AN | 3a1a4 1o PEIICHUIO TUITOBBIX JUISL 3aIUTHI JUTSL 3aILIUATHI
3aIUTHI TETUIOPU3UKE JUIS 3aJa4 1o TerIo(u3uKe | OKpY’Karoliel Cpeibl U | OKPYKAIOLIEH cpeabl U
OKpYyXaromieu 3aIUTHI JUISL 3aIUTHI o0ecrnieueHus obecrnieueHus
cpeabl U | OKpY’Karolei OKpY’Kalolien cpeabl 1 | 0€301MacHOCTH 0€30I1aCHOCTH YeToBeKa
obecrieueHus cpenbl U obecrieueHus YeJoBeKa B B MPOeCCHOHATBHOU
0€3011acCHOCTH o0ecrieyeHus 0€30MacHOCTH YeJIoBeKa | MpodeccHoHaNbHOM NeSITebHOCTH,
YyelioBeKa B | OezonmacHoOCTH B npodeccroHanbHOR NesITeNIbHOCTH, COOTBETCTBYET
npodeCCHOHATLHON | YEeJIOBEKa B NesITeIbHOCTH, JOMYIIEHO HECKOJIBKO | IPOrpaMMe MOATOTOBKH,
NeATETLHOCTH po)eCCHOHAIBHON | AOIMYIIIEHO MHOTO HErpyObIX OIIMOOK 0e3 ommoboK

NeSITeIbHOCTH HUKE | HErpyOBIX OMIMOOK

MUHUMAaJIbHbBIX

TpeOOBaHU, UMETTH

MecTO rpyObIie

OLIMOKH
Ymems: He [IponemonctpupoBansl | [IponemoncTpupoBan | [IponemMoHCTprUpOBaHbI




Kon u [Tnaaupyempie Kpurepun orieHHBaHMS pe3yIbTaTOB 00yUeHUs
HaUMEHOBaHUE pe3ynbTaThl HEYJIOBJICTBOPUTENb |  yJIOBJIETBOPUTEIHHO XOpOIIO OTJIMYHO
WHJUKaTOpa o0y4JeHus HO
JOCTHKEHUS
KOMIIETCHIINH
X TUCUUTUIHH pemarb  TUIOBBIE | MPOJIEMOHCTPUPOBA | OCHOBHBIE YMEHHS | Bl  BCE  OCHOBHBIE | BCE OCHOBHBIE YMEHHS
3a/1a9mn 0 | HBl OCHOBHBIC pemiars TUTIOBBIC | YMECHHUS peuiaTe | pemars TUIOBBIC 3a/la4n
TerioGu3nKe IS | yMEHHs peliarh 3a/la4yM 1Mo Terio(u3nKe | THNOBbIE 3aJaydl MO | MO  TEIIopU3uKe s
3aIUTHI TUTIOBBIC 33J]a4H 10 | IS 3aIIUTHI | Teriodu3uke JUIS | 3aIIUTHI  OKPY>KaromIei
OKpYyXaromieu Terou3uKe s OKpYy Karolled cpeabl U | 3alIMTHI OKpYy)Karolleh | cpenbl U obOecredeHus
cpeabl U | 3aIIUTHI obecrieyeHus cpeabl u obecrieueHus | 0€30MACHOCTH YEJIOBEKa
obecrieueHus OKPY>KaoIIeH 0€30macHOCTH YeJIoBeKa | 0€30MacHOCTH B mnpodecCuoOHATbHON
0€3011aCHOCTH cpeabl 1 B IpodeCCHOHATBHOMN | YeloBeKa B | JICATEIIBHOCTH, PEIICHbI
YyeloBeKa B | obecrieueHus NeSITeIbHOCTH ¢ | mpodeccuoHaIbHOM BCE OCHOBHBIC 33/1a4U C
npodecCHoHaIbHON | 6€30MaCHOCTH HErpyObIMH OIIMOKAaMH, | 1eSATETbHOCTH, OTJIECIIbHBIMU
NEeSITEIIbBHOCTH YyelioBeKa B BBITIOJTHEHBI BCE | pEIlEHBI BCE€ | HECYILIECTBEHHBIMHU
npodecCHOHANBHOM | 3aJjaHusl, HO HE B | OCHOBHBIC 3aJa4dl C | HEJOUETaMH,
NeSITeNIbHOCTH, MOJIHOM 00beMe HerpyObIMUI BBITNIOJTHEHBI BCE 33/1aHUS
MMEJIM MECTO OIIIMOKaMH, B IIOJIHOM 00BEME
rpyObIe OITUOKH BBITIOJTHCHBI BCE
3alaHusi B TOJIHOM
o0BeMe, HO
HEKOTOpbIE C
HEJ0YeTaMU
Bnaaoemw: He Nmeerca munumanbHsbiil | [IponemorncTpupoBan | IIpoxeMoHCTpUpOBaHbI
HaBbIKaMU MPOJEMOHCTPHPOBa | HAOOp 0a30BbIX bl HAaBBbIKU | HaBBIKU MPUMEHEHUS
PUMEHECHUS HBI 0a30BbIC HABBIKOB MIPUMEHEHUsI | IPUMEHEHUS 3HAHWI B | 3HAHUH B oOiactu
3HaHWM B O0JAacCTH | HABBIKU 3HaHUH B 00J1aCTH obnacTu TeTIoGU3UKN | TETUIOQU3UKH TUTSt
TeIIOGU3UKU  JJIs | IPUMECHECHUS TeTI0GU3UKY ISt TUTST 3aIIUTHI | 3aIUTH  OKPY>KaIOIIEeH
3aIUTHI 3HAHUU B 00JIaCTH | 3aLUTHI OKPYXKAIOIIeH | OKpy»Karollel cpedbl U | cpeabl H  obecreyeHus
OKpY’KaroIeu TerIO()U3UKY IS Cpelsl U 00ecTieueHUs obecrniedeHus 0e30MacHOCTH YeIoBeKa
cpebl U | 3aIIUTHI 0€30IacCHOCTH YeJIOBeKa | 0€30MacHOCTH B npodeCcCHOHAITBHON




Konx u [Tnanupyembie Kpurepun orieHHBaHMS pe3yIbTaTOB 00yUeHUs
HaNMEHOBAHHE pe3yJIbTaThl HEYJIOBJICTBOPHUTEND |  yJIOBJICTBOPUTEIIHEHO XOPOIIO OTJINYHO
WHJUKaTOpa o0y4JeHus HO
JOCTYOKEHUS
KOMIIETCHIINH
obecrieueHus OKPY>KaroIIeH B Npo¢eCCHOHATHHOU YeJIoBeKa B | ICSITCIIBHOCTH 0e3
0e30MmacHOCTH Cpelsl U JeSTEIbHOCTH C npodeccroHabHOM OIIMOOK M HEJJOYETOB.
YeroBeKa B | oOecrieueHHs HEKOTOPHIMHU JeSTEeITbHOCTH c
npodecCuoHaNbHOM | 6€30MacHOCTH HEJ0YeTaMU HEKOTOPBIMH
JeSITeITbHOCTH YeIoBeKa B He/I0YeTaMH
npohecCHOHATBLHOM
NeSITeTbHOCTH,
UMEIH MECTO
rpyObIe OTMOKH

Onucanue MKaabl OLCHUBAHUS

1. OueHka «HEYyJIOBIETBOPUTEIHHO» CTaBUTCS CTYACHTY, HE OBJAJEBIIEMY HU OJHUM U3 3JIEMEHTOB KOMIETEHIIUU, T.€. OOHAPYKUBIIEMY
CylIecTBEHHbIC MPoOeNbl B 3HAHUM OCHOBHOT'O MPOTPaMMHOrO MaTepuaia M0 AMCUUIUIMHE, JOMYCTUBIIEMY NPUHIMIUAIBHBIE OIIMOKH MpH
MPUMEHEHUN TEOPETUYECKUX 3HAHUI, KOTOPbIE HE MO3BOJISIIOT €My MPOAOJDKUTE 00yUeHHE WK MPUCTYIUTh K MPAKTUYECKOU AedaTeIbHOCTH 0e3
JIOTIOJTHUTEIBbHON MOATOTOBKHU 10 JAHHOW JUCLIUILIMHE.

2. OueHkKa «yIOBJIETBOPUTEIBHO» CTaBUTCA CTYAEHTY, OBJIAJEBIIEMY 3JIEMEHTAMU KOMIIETCHIIMHM «3HaTh», T.€. MPOSBUBLIEMY 3HAHUSA
OCHOBHOT'O ITPOrPaMMHOI0 MaTepHalia 1o AUCLUUIUIMHE B 00beMe, HE0OX0AUMOM IS MTOCIIEIYIOIIEro 00y4eHus U MPeICTOANIeH MPaKTHIeCKOM
JIeATEIbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JIMTEPATYypOM, TOMYCTUBIIEMY HETOYHOCTH B OTBETE HA 3K3aAMEHE, HO B OCHOBHOM
o0afarommemMy He0OXO0AUMBIMU 3HAHUSIMHU ISl X YCTPaHEHHsI IPU KOPPEKTHPOBKE CO CTOPOHBI SK3aMEHATOPA.

3. OneHka «XOpoIo» CTaBUTCS CTYJIEHTY, OBJIAJEBIIEMY 3JIEMEHTAMH KOMIIETCHIIMM «3HATh» M «YMETb», MPOSBUBLIEMY IOJIHOE 3HAHUE
IPOTPaMMHOT0 MaTepHalia 1o JUCIMILIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHAOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIBHBIA XapakTep
3HaHUW U YMEHUU M CHOCOOHOMY K MX CaMOCTOATEIbHOMY MPUMEHEHHMIO U OOHOBJIEHHUIO B XOJ€ MOCIEAYIOLEro 0Oy4eHHUsl U MPaKTUYECKOU
JEATENBHOCTH.

4. OueHka «OTJIIMYHO» CTAaBUTCS CTYJEHTY, OBJIAJEBLIEMY 3JIEMEHTAMHM KOMIIETEHIUU «3HATb», «YMETb» U «BIAJETH», MPOSBUBLIEMY
BCECTOPOHHME M TIyOOKHE 3HAHHs MPOTPaAaMMHOTO MarepHuaja IO AMCLUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JONOJHHUTEIBHYIO JUTEpPaTypy,
0oOHapyXUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUU U MPAKTUYECKOM HCIOJIb30BaHUN YCBOEGHHBIX 3HAHUH.

5. OneHka «3a4TeH0» COOTBETCTBYET KPUTEPUSIM OLIEHOK OT «OTIMYHO» JI0 «yIOBIETBOPUTEIBHOY.

6. OLIeHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYJOBIETBOPUTEIBLHO.




3 TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUA UJIM UHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIs1 OIIEHKU 3HAHWI, YMEHHIA, HABBIKOB ¥ (1JIN)
OIIBITA JEATEJIBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI POPMHUPOBAHUA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM

IMPOI'PAMMBbI

3.1 TunoBbie KOHTPOJIbHbIE 32/1aAHUSA

OIIK-1.4 Crioco6eH pemiath THIOBBIE 33a4H MPO(HECCHOHAIBHOM JeSITEIbHOCTH CBA3aHHON
C 3aIIUTON OKPYIKaIOIIeH cpe/ibl U o0ecrieueHneM 0e3011aCHOCTH YeJIOBeKa Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTeMaTH4YECKUX, €CTECTBEHHOHAYYHBIX U 00IIepOo(hecCHOHATBHBIX

JUCIUILINH.
3amanusa 1, Anna6aTHoOi Ha3bIBaeTCsl TEPMOAMHAMUYECKAS CHCTEMA, KOTOpPAasi:
3aKPBITOTO 1 OO6MeHMBaETCS C OKPYIKAIOIICH CPEIoi BEIIECTBOM

THIIA 2 OOMeHUBaETCS C OKPYIKAIOIIEH Cpesiol TEIIOTOM

3 He MoxeT 0OMEHHMBATHLCS C OKPYIKAIOIIECH CPEOH TeTTOTOM
4 He MoxeT 0OMEHHMBATBHCS C OKPYIKAIOLICH Cpe1oi BEIIECTBOM

2, llnka PeHknHa Ha HACBHIIIEHHOM Tape MO3BOJIsIeT:
1 ob6ecnieunTh 60JIEE BHICOKOE JIABJICHUE TTAPOB TETUIOHOCUTEIS
2 3aMEHMTH IPOMO3AKUI KOMIIPECCOP Ha KOMITAKTHBIN HAcOC
3 YMEHBIIUTH TEMIIEPATYPy TEIIOHOCUTEINS
4 yBeJIMUUTDH TEMIIEPATYPY TEIIIOHOCUTENS

3, Huxn PeHkHHA HA TeperpeToM mape no3BoJisieT:

1 ob6ecnieunTh 60JI€E BHICOKOE JIABJICHUE TTAPOB TETUIOHOCUTEIS

2 yBENUYUTH PECypC JeTajeil MmapoBOil TypOMHBI, M3-32 CHUKCHHUS
OIIACHOCTH KOPPO3UHU

3 yBEJIMYUTH TEMIIEPATYPY TEIUIOHOCUTENS

4 yBEIMYHTH TEIUIOEMKOCTH TEIIJIOHOCUTEIS

4, TepmoanHaMuyecKasi cucTeMa — 3TO:

1 COBOKYITHOCTBH MaTCpHAIbHBIX TCI HaXOoOAIINXCsa BO
B3aUMOJICVCTBUM C OKPYKAIOUIHIA CpeIon

2 COBOKYITHOCTBH MaTCpHaAJIbHBIX TCI HaXOoOAIINXCs BO
B3aMMO/JICHCTBUH JIPYT C JPYyroM

3 COBOKYIIHOCTb MATCPUAJIbHBIX TCJI, HC BSaHMO,Z[GfICTByIOLLII/IX C
OKpY>Karolleu cpenou

4 COBOKYNHOCTb MaTE€pPHUAJIbHBIX TE€J, HE B3aUMOJEHCTBYIOIINX IPYT C
Ipyrom

5, Ykaxkurte, kakue (u3nyecKHe BeJIHUYMHBI SIBJISAIOTCH OCHOBHBIMM
TePMOAMHAMMYECKHUMH MapaMeTPaMH COCTOSTHUS:
1 abconmoTHas Temnepatypa T, yaenbHbIi 00beM v, IIIOTHOCTH P

2 a0COIIOTHOE AaBJIEHUE P, YAEIbHBIH 00bEM V, INIOTHOCTH P
3 abcomoTHas TemnepaTypa T, abCoIOTHOE JaBlIeHUE p, IIIOTHOCTb P

4 abcomoTtHas Temneparypa T, aOcomOTHOE NaBJ€HUE P, yAEIbHBINA
0o0BeM V




6, TepMoaMHAMIYECKOE PABHOBECHE CUCTEMbI 3aKJIK0YA€eTCsl B TOM, YTO:

1 cocTtosiHuE TEPMOAMHAMMYECKON CHCTEMBI MEHSETCS B TEUEHUE
BpEMEHU

2 Bce TEepMOJUMHAMHYECKHE IMapaMeTpbl MOCTOSHHBI BO BPEMEHU U
OJINHAKOBBI BO BCEX TOUYKAX CHUCTEMBbI

3 cocTosiHME TEPMOAMHAMUYECKON CHCTEMBI MEHSIETCS B TEUEHHUE
JIUIIb HEKOTOPOI'0 BPEMEHHU

4 cocTosIHME TEPMOANHAMHYECKON CUCTEMBI IOCTOSTHHO MEHSIETCS

7, YKakuTe aHAJIUTUYCCKUI BUJI YPABHEHHSI COCTOSTHHS 3alIMCAHHOTO
JJIS1 O/THOTO0 KMJIOTPaMMa HAealbHOI0 ras3a:

1l pv=RT

2pV=MRT

3 pv=NkT
4 p=nkT

8, Ykaxkurte popmMyMpoBKYy, KOTOPasi HE OTHOCUTCS K NIEPBOMY 3aKOHY
TEPMOAUHAMMKM:

1 sHeprus He Wcuye3aeT U HE BOHUKAET BHOBb, OHA JIMILb MEPEXOIUT
W3 OJIHOTO BHJIA B IPYTrOM

2 nmrobas opma IBMKEHUSI CHOCOOHA M JIOJDKHA TPEBpAIIATHCS B
TM00YI0 APYTYI0 HOpMy IBHKEHUS

3 «BEuHBI» [ABHUraTeNlb MEPBOTO POJa HEBO3MOXKEH, MPHUUYEM IO
«BEUHBIMY» JIBUTATENIEM IEPBOTO POJa MOHMMAETCS MAaIUHA, TPOU3BOISIIAS
paboty 6e3 3aTpar YHEPTUU

4 nBWKyIas CWia ONPENENSIeTCS HWCKIIOYUTENIBHO Pa3HOCTHIO
TEeMIIepaTyp, TO €CTh OJHO TEJNO JOJKHO MMETh TEeMIIepaTypy Kak MOXKHO
BHIIIIE, & IPYTO€ — KaK MOKHO HIKE

9, Ykaxurte OpMyJIMPOBKY, KOTOPAasi OTHOCHTCS K MIEPBOMY 3aKOHY
TePMOJANHAMMKHU:

1 SHEPTrUd HC UCUC3AaCT U HC BO3HUKACT BHOBb, OHA JIMIIb MECPECXOAUT
W3 OJIHOTO BUJIA B IPYTOM

2 TemjaoTa HE MOXKET IIOJHOCTBIO npeBpamatbCad B MCXAHUUYCCKYIO
SHEPTHIO0, a MEXaHNYECKasi SHEPTUS B TEIUIOTY - MOXKET

3 BHYTpPEHHs SHEPrUsl HE 3aBUCUT OT BMJA TEPMOJMHAMUYECKOTO
nporecca

4 paboTa 3aBUCHUT OT BUJa TEPMOJIUHAMUYECKOTO Mpoiiecca

10, Padora paciuumpenus — 3T0:

1 mepemaya SHEpruM OT OJHOTO Tela K JPYrOMy CBsI3aHHAs C
yMEHbIICHHEM o0beMa paldoyero Tteila MM C €ro IepeMeIleHHUEM B
MPOCTPAHCTBE

2 mepepaya SHEPrMM OT OJHOIO Tela K JPYroMy CBsi3aHHas C
yBenudeHueM oObeMa pabouero Tejga WIM C €ro IepeMeleHHeM B
MIPOCTPAHCTBE

3 mepemada SHEPrHM OT OJHOTO Tela K JPYyroMy CBsI3aHHAs C
W3MEHEHHEeM o0beMa pabodyero Tela WM C €ro IepeMelIeHueM B
MPOCTPAHCTBE

4 mepenada »HEPTUU OT OJHOTO TeJida K APYrOMy HE CBSI3aHHAs C




W3MEHEHHEeM o0beMa pabodero Tela WM C €ro IepeMelIeHueM B
MIPOCTPAHCTBE

11,YkaxuTe, OT 4ero 3aBUCUT BeJIUYUHA PadOThI:

1 OT KOHEYHOTO U HAYATBLHOTO COCTOSHUS pabovero Tena, a TakkKe OT
MyTH Ipoliecca

2 OT KOHEYHOIrO M HAYadbHOI'O COCTOSHHS TGpMOI[HH&MH‘-I@CKOfI
CUCTEMBbI

3 oT myTH npoiiecca

4 oT XapakTepa u IMyTH Iporecca

12, Tenjora — 3710

1 makpoduszmdeckast ¢popMma nepenayn dHEPruu, MpU KOTOPOH UMEeT
MECTO U3MEHEHNE JIaBJICHHUS TEJIa

2 makpoduzuueckast ¢popMa repenayn dHEPruu, MpU KOTOPOH UMEeT
MECTO U3MEHEHHE 00beMa Teaa

3 makpodusndeckas ¢opMma mnepenadd dYHEPruu, Mpyu KOTOPOH WMeeT
MECTO U3MEHEHHUE TEMIIePaTyphl TeIa

4 mukpodusndeckas Gpopma nepenaun YHEPrUH, KOTOpasi MeperaeTcs
CHCTEME Yepe3 €e IPaHUIlbl B ONPEICIICHHOM MPOIiecce

13,Ykaxure, 4TO NOHMMAETCH MO/ BbIpasKeHMEeM «BHYTPEHHSISI SJHEPrus
HIeaJILHOI0 ra3ay:

1 moHMMaeTcs 3Heprus, ONpelessonas CBA3b MEXIy NaBICHUEM U
00bEeMOM

2 TOHMMAaeTcs KHUHETHYeCKas JSHEeprus, CBs3aHHas C JBHKCHHEM
MOJIEKYJI

3 noHuMaeTcs PHEprusi, ONpeAessAIoIias CBA3b MEXIY AABICHUEM U
TEeMIIEpaTypou

4 moHuMaeTcsi KMHETHYEeCKas 3HEprusi, He CBA3aHHAas C JBM)KEHUEM
MOJICKYJI

14,Yxkaxure aHAJTUTHYECKOoe BbIpaKeHHE epBoro 3aKOHA
TePMOJANHAMMKHU:

1 AQ=T AS

2 p=nkT

3pv=RT

45Q=dU+3L

15,Ykaxkure (popMyInpoOBKY NEePBOro 3aKOHA TEPMOIMHAMUKH

1 IlonBeneHHas TemoTa UAET HA YBEIUUYECHHUE €€ BHYTPEHHEH SHEPTUHI
Y Ha COBEpIIICHUE BHEIIHEH pabOThI

2 B agmabGatHol cucTeMe 0oOMEHa TEIJIOTON C OKpYIKalomend cpemoi
HET

3 Hawubomnee SKOHOMHUYHBIM SIBISETCS HW30TEPMHUUYECKUM MPOIIECC
CXKaTus

4 BeyHBIN ABUTATENb HEBO3ZMOKEH

16,Y nejbHasi TENJI0eMKOCTh — 3TO:




1 KOTMYECTBO TEIUIOTHI, COOOIIEHHOE Ta3y B MpoIecce K U3MEHEHHIO
€ro TeMIlepaTypbl NpPH YCIOBHUHM, YTO pPa3HOCTb TEMIEPATYP SBISAETCSA
KOHEYHOM BEJIMYNHOU

2 KOJMYECTBO TeIUla HEOOXOAMMOE JJisi HarpeBaHUs €AMHMIIBI
BEIIECTBa, YTOOBI U3MEHHUTH €TI0 TEMIIEPATYPy Ha OJHH IPaIyc

3 OTHOIIEHWE TEIUIOTHI COOOIIAeMON B MPOIECCe Tra3y K MU3MEHEHUIO
€ro TeMIiepaTyphl IPU YCIOBHH, YTO Pa3HOCTb TEMIIEPATYpP UCUE3AIONIE Mala

4 KONIMYECTBO TEIUIA M3MEHSIOIIEr0 TEMIEpaTypy ra3a Ha OJUH

rpanyc

17,Kakoe u3 npeacTaBjieHHbIX BbIPAKEHUI ABJIsIETCS YPABHEHUEM
Maiiepa:

1 AQ=T AS
2Q=AU+L
3cp-cv=R
4pv=RT

18, Ykamure aHAJIUTHYECKHMHA BHJ MEPBOIr0 3aKOHA TEePMOAUHAMHUKH
NPUMEHUTEIbHO K M30XOPHOMY Npoleccy:

1 q=cp(T2—T1)
2q=p(v2—v1)

31=cy(T1=Tpr)
4q=cy(T2—-Th)

19,Yka:kuTe aHAJIUTHYECKHI BU/I IEPBOI0 3aKOHA TEPMOJIMHAMUKH
NPUMEHUTEIBHO K H30TEPMHYECKOMY NpoLeccy:

1 g=p(v2—vi1)

21=cu(T1-Tpr)
3q=cu(T2—TH)
4 q=cp(T2—T1)

20,¥,kakuTe AaHAJMTHYECKMii BHJ NePBOro 3aKOHA TePMOJIMHAMHKH
NPUMEHUTEIBbHO K H300apHOMY Ipoueccy:

11=cy(Ti—Tpr)
2q=cy(T2—T1)
3q=p(v2—v1)

4q=cy(T2-TH)

21,Ykaxknure aHAJIUTHYECKMH BHJ MNEPBOro 3aKOHA TEPMOJAMHAMHMKH
NPUMEHUTEIbHO K 2IHaA0aTHOMY MpPoLecCy:

1 g=cu(T2—Ti)
2q=p(v2—v1)

3q=cp(T2—Ty)
41=cy(T1—-To)

22,YkaxuTe BbIpakeHHe, CBSI3bIBaIOIIee NIePBbIii 1 BTOPOi 3aKOHBI
TePMOJIMHAMHUKH:
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1Q=AU+L

2AQ=TAS
3TdS=du+dl
4 pv=RT

23,PopmyJa piasa repmudeckoro KIIJI umeer Bua:
I ne =1-(T2/Th)
2 =1-(Ti/Ty)

3ne =1-(kq)
41, =1 (CplCy)

3aganus 1. ®opmynupoBka 3akoHa Pypbe
OTKPBITOr0 2. UYTto Ha3bIBACTCS TEMIIEPATYPHBIM MOJIEM?
THna 3. Yto Takoe u30TepMuUecKas IOBEPXHOCTh U TEMIIEPATYPHBII
rpagueHT?
4. ®uznyeckuil cMbICI KO3PPHUIMEHTA TEIIONPOBOAHOCTH
5. Kak onpenensercst TEMI0BON MOTOK Yepe3 MIIOCKYIO0 CTEHKY?
6. Kak onpenensercst TEMI0BON MOTOK Yepe3 MUINHIPUIECKYIO CTEHKY?
7. Kaxkoii mporiecc Ha3pIBa€TCsl KOHBEKTUBHBIM TETIJIO0OMEHOM ?

W

e A

15

21

3.2 TunoBbie BONPOCHI M 3aAHUSA

AHamM3 TePMOJUHAMUYECKHX MPOIIECCOB HACATHHOTO Ta3a. M30XopHBIi 1 n300apHbBIT
MPOLIECCHI.

CrnoxHbIe BUIBI TeTuiooOMeHa. Termonepenaya.

AHanmu3 TEpPMOJMHAMUYECKHX TMPOIECCOB HAcalbHOro rasza. M3orepmuueckuit u
aauabaTHBIA TPOIIECCHI.

TemnooOMeH H3TydCHHEM.

[TomuTponHEIi mporecc U ero 0000IIarIIee 3HaYCHHUE.

Tennonepenaua yepes MIOCKYIO CTEHKY.

N neanbHbIe UK TOPITHEBBIX JBUTATENICH BHYTPEHHETO CTOPAHUS.

OcHOBBI pacueTa TEeIII000OMEHHBIX aIllapaToB.

Cpasuenue nukion J[BC.

. TemnonpoBogHOCTb.
11.
12.
13.
14.

Brnaxxnsiii BO31yX.

OCHOBBI TETJIOBOTO pacueTa TeII000OMEHHBIX aIiapaToB.
BonsiHol map u nporiecc npeodpazoanus B P-V nuarpamme.
TennoBoii pacueT peKynepaTuBHOTO TEIIOOOMEHHUKA.

. Bonsaoti map u nportecc nmpeo6pazoBanust B T-S u h-S auarpammax.
16.
17.
18.
19.
20.

OnTumalbHOE MPOSKTUPOBAHUE TETNIOOOMEHHHUKOB.
Braxxnsrit Bo3ayx u H-d nuarpamma BiiaxHOTO BO3ayXa.
OcCHOBHBIE IPUHIIUTIEI CAMOOOPA30BAHUS

IlepBblii 3aKOH TEPMOIMHAMUKH.

TennonpoBoAHOCTS.

. LIUKJIbI MapOCHIIOBBIX YCTAHOBOK.
22.

HepeHoc TCIJIOTHI TCILJIOMPOBOAHOCTBIO ITPHU CTAHUOHAPHOM PCIKUMC.
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3agaua 1

Hauanenas temneparypa Bosayxa t; = 150 °C, macca m = 1,0 kr. Haiitu paboty

U3MEHeHUs o0beMa, HM3MEHEHHE BHYTPEHHEH SHEpruM M TMOABEIEHHYIO TEIUIOTY MpHU
TIOJIMTPOITHOM PAacLIMPEHUH BO3]yXa JI0 AaBieHus P, = 0,1 MIla u temneparypsr t, = 27

°C. Iokasarens nonutponsl N = 1,2. 306pa3uth npouecc B PV — KOOpJHHATAX.

3agaua 2
Bozmyx maccoit 1 kr npu HadansHOM naBieHuu Py = 16x10° rlla u Temmeparype

t, = 177 °C pacumpsiercss agnaGaTHO 10 HABICHUS P, = 4,5x10° rlla. Onpexenuts

TEMIIepaTypy BO3JyXa B KOHIIE pacUIMpEHHs, U3MEHEHHWE BHYTPEHHEW SHEpruu U padoTy
nporecca. M306pa3uts npouecc B PV — KOOpAUHATAX.

3amaua 3

B nopiuiHeBOM nBuraTtene BHYTPEHHETO CrOpaHus rasbl ¢ HaYaJdbHOW TEMIIEPATypOu
t, = 1500 °C u nasnenuem p; = 3,0 MIla pacummpsercs nomurponso (n = 1,2) mo
nasnenusa P, = 0,3 MIla. Onpenennts paboTy pacimpenus 1 H300pasuTh npoluecc B PV —

u TS — koopauHaTax (rassl 061a1al0T CBOWCTBAMH BO3yXa).
3agaua 4
1 Kxr Bo3ayXa npu HayalbHOM JaBieHun Py = 0,4 MIla u Temneparype t; = 100

o
C usmensier cBoe cocrosiHME 10 AaBieHHS P, = 0,1 MIIa. Onpenenurs KOHEUHYIO

TEMIIEpaTypy W COBEPIICHHYIO paboOTy, €CIIi MPOIECC IPOUCXOAMT: a) H30XOPHO; O)
annabarHo. M300pa3uts mporecchl B PV — KOOpJMHATAX.

3agaua 5
Bo3ayx npu nHavaneHbix nasinenuun 0,5 MIla u temneparype 40 °C ammaGarro

pacmupsiercss 1o aasienus 0,15 MIla. Bo ckonbko pa3 J0JDKEH YBETUYUTHCS €ro 00BbeM H
KakoBa Oyner KoHeuHass Temmeparypa. Omnpenenuth pabory pacumpenus. HM300pa3utsb

npouecc B PV — u T'S — koopnunarax.
3agaua 6

1,5 kr Bo3ayxa CKUMAIOT MOOMTPONnHO oT Py = 0,09 MIla u tl = 18 °C o

napneHuss P, = 1 MIla. Temneparypa mpu 5ToM mnosbimaerca go t, = 125 °C.

OnpenenuTs MOKa3aTeNb MOJUTPOIBI, KOHEYHBII 00beM, 3aTpayeHHYI0 paboTy M KOJIUYECTBO
OTBEJICHHOH TerutoThl. M300pa3uTh npouecc B PV — KOOpAMHATAX.

3amaua 7
B nonuTponHoMm mporecce 3agaHbl CIEIYIOMIME MapaMeTpel: Py = 1x10° rIla, t, =

27 0C, p; = 1x10* rlla, v, = 0,12 MY/KT. Onpenenutb MoKa3aTeiab MOJUTPOIIHI,

MOJABEACHHOE KOJIMYECTBO TEIIOTHI M paboTy mporecca s 1 kr Bosmyxa. M300pa3uth
mnpouecc B PV — KoopauHaTax.

3agaua 8
O0wem Bozayxa mpu aauadatHoMm cxatuu B nwinHape [BC ymenbmaercs B 12 pas.

Hauvanpnas TemMnepaTypa Bo3ayxa nepes cxaruem t; = 77 ®C, nauaneHoe 1aBIeHHE P =

12



0,09 MlIla. Omnpenenuts TeMIlepaTypy W JAaBICHHE BO3Ayxa mocie cxarusa. M3o0pa3uthb
npouecc B PV — u T'S — koopnunarax.

3agaua 9
Bo3znyx B konmnuectBe 1 Kr npu U30BITOYHOM JaBlIeHHH, paBHOM 1 aT u Temneparype

27 °C pacmupsiercst aguabatHo 10 KoHedHoro o0bema V, = 10 m3. Omnpenemuts
HayalbHbI 00bEM M PabOTy, coBepuIaeMyro BO3ayXoM. M300pasuth mpomecc B PV— u

TS — xoopaunarax.
3agaua 10

1 xr Bo3/yXa NpH HavanabHOM Temneparype t; = 30 °C u naBiennn p; =0,1 MIla

CXKMMAETCS annabaTHO 10 KOHEYHOro JapieHus P, = 1,5 MlIla. Onpenenuts KOHEUHbINH

00bEM, KOHEUHYIO TeMIIepaTypy M 3aTpadeHHyro paboty. M3o0pasuts mpomecc B PV — u

TS — xoopaunarax.
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4 METOJIUYECKUE MATEPHAJIbI, ONPEJEJISIIOIIUE ITPOLELY PbI
OLIEHUBAHMUS 3HAHWUI, YMEHUIA, HABBIKOB U (UJIN) OIIbITA
NESITEJTBHOCTH, XAPAKTEPU3YIOIIUX ITAIBI ®OPMUPOBAHUSI
KOMIETEHIUI

[IpuBonsaTcs BUABI TEKYLIErOo KOHTPOJS M KPUTEPUM OLICHUBAHUA Yy4ueOHOU
ACATCIIBHOCTH IO KaXJIOMy €€ BHUAY II0 CEMCCTpaM, COIJIACHO KOTOPBIM IIPOUCXOAUT
HAYMCJICHHE COOTBETCTBYIOLINX OallIOB.

.HGKLII/II/I OILICHUBAKOTCA IO MMOCCHIACMOCTH, dKTUBHOCTH, YMCHUIO BBLIJICIIUTH T'NIAaBHYIO
MBICIIb.

Ha60paT0pHHe 3aHATUA OLCHUBAKTCA 110 CaMOCTOATCIBbHOCTHU BBLIITOJIHCHUSA paGOTBI,
rPaMOTHOCTH B O(pOPMIIEHUH, TPABUILHOCTHU BBITIOJTHEHHUSL.

CaMocTosTenspHast pa60Ta OLICHUBACTCA IO KAYCCTBY U KOJMUUYCCTBY BBIITOJHCHHBIX
JIOMAaITHUX paboT, IPaMOTHOCTU B O)OPMIICHUH, IPABUIBHOCTH BBITIOJTHEHHUS.

[TpomerxyTouHas aTTecTanus NpoBOIUTCA B (hopMe 3aueTa.

Kputepun onenku 3adera B TeCTOBOW (opme: KOIMUYECTBO OasioB WM 3a4eT MU
He3audeT. [l molydeHHsl COOTBETCTBYIOIIEM OLICHKM Ha 3a4eTe [0 KypCy HCIOJIB3YETCs
HaKOIMHUTENbHAs CUCTeMa OauTbHO-PEHTHHTOBOM pPabOThl CTymeHTOB. MToromas oleHKa
CKIIaAbIBACTCA W3 CYMMBI 6am1013 WM OHCHOK, IMOJIYYCHHBIX IIO BCCM pa3aciiaM KypCa U
CyMMBI 0aJJIOB IIOJyUEHHO Ha 3ayeTe.

Kputepuu orieHKM ypoBHS 3HaHUH CTYIEHTOB C UCIIOJb30BAaHUEM TECTA HA 3aUeTe IO

4eOHOM QUCIUILINHE

OreHka XapakTepUCTUKH OTBETA CTYICHTA
3auer Bonee 51 %
Hezauer Menee 51 %

KomnnuecTBo 6anioB U olleHKa HEYAOBIETBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOIIIO,
OTJIMYHO OMPEACISIOTCS MPOrPAMMHBIMH CPEICTBAMH 110 KOJMYECTBY NMPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4yailHO BEIOpAHHBIX BOIIPOCOB.

Kputepun orieHnBaHUS KOMIETEHIUH CIIeTyIOIIuE:

1. OTBeThl HMMEIOT TIOJIHBIE pEIIeHHS (C TPaBMWIBHBIM OTBeTOM). KX comepkaHue
CBHJIETENICTBYET 00 YBEpEHHBIX 3HAHUAX OOYyYaromerocs M O €ro YMEHHH pelaTh
npodecCuOHABHBIC 33/1a4H, OIICHUBACTCS B 5 OAJIIIOB (OTIMYHO);

2. bonee 75 % OTBETOB HMMEIOT TOJHBIE pelmIeHHS (C MPaBUIBHBIM OTBETOM). KX
coJiep>KaHue CBUAETEIBCTBYET O JOCTATOYHBIX 3HAHUSAX OOYYaroIIerocss U ero yMeHUU
pemarthb npodeccuoHanbHbIe 3a1aul — 4 6asia (Xopouio);

3.  He menee 50 % oTBETOB MMEIOT MOJIHBIE peHIeHUs (C MPaBUWIbHBIM OTBeTOM) Mx
coJiepKaHue CBUICTEIHCTBYET 00 YJOBIETBOPUTENBHBIX 3HAHUAX OOYYaIOLIETrocs M O
€ro OrpaHMYeHHOM YMEHUHU peliaTh MpOQecCHOHANbHbIE 33Ja4d, COOTBETCTBYIOLIHE
ero Oyaymieit kanudukanuu — 3 6ansa (yI0BIECTBOPUTEIHHO);

4.  Menee 50 % OTBETOB MMEIOT pEIIEHUs C NpPaBUIbHBIM OTBeTOM. MX coxmepxaHue
CBHJICTENILCTBYET O Cial0bIX 3HAHUAX OOYyYalOMIerocs M €ro HEYMEHUH pelaTh
npodeccuoHaIbHBIC 3a/1aul — 2 Oayia (HeYI0BJIECTBOPHUTEIBHO).
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