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1. HEJIM U 3AJAYH JUCIHUIIJINHBI

1.1. Heam aucuuninHbI

aHAJIM3UPOBATh 3a7a4y, BbIJEIsIs €€ 0a30BbIe cocTaBstomue. Haxonuts u
KPUTHYECKH aHAJIM3UPOBATh HH(POPMAIINIO, HEOOXOAUMYIO JIJISL PEIICHUS
MTOCTaBJICHHOM 3a/1aun. [ paMOTHO, JIOTHYHO, apTyMEHTHPOBAHO (pOpMHUPOBATH
COOCTBEHHBIE CYKJICHUS U OlleHKU. OTian4aTh (akThl OT MHEHUH, HHTEPIPETALINH,
OLICHOK U T.J. B paccykKIeHUsIX Tpyrux y4aCTHUKOB JESITEIbHOCTH

1.2. 3amaum ocBOEHHS AMCIMIIIHHBI

YMETh paCCMaTPUBACT Pa3IMUHbIE BApUAHTHI PEIICHUS 3a7a4H, OIIECHUBAs UX
JIOCTOMHCTBA M HeloCcTaTKU. PaccMaTpuBaTh pa3iMuHbIC BApUAHThI PEIICHUS 3a/1a4H,
OLICHMBAsT WX JOCTOMHCTBAa M HenocTaTku. [Ipum pemieHMH TUNOBBIX 3aaad 1o
oOecreueHU0 0e30MacHOCTH YelloBeKa B cpefie OOUTaHHWS HCIIOJIb30BaTh
COBPEMEHHBIC WH()OPMAIIMOHHBIE TEXHOIOT I

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HuctummHa «Termodu3uka» OTHOCUTCA K JUCHUILIMHAM 00s3aTebHON
yactu 0s10ka b1.

3. HEPEYEHbB IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCHUIIIMHE

[Iponecc wum3yuenuss gucuuiuiHbl — «Temnmodusuka»  HampaBieH Ha
(dbopMupOBaHUE CIEIYIOIINUX KOMIIETEHIUH]:

VYK-1 - CnocobOeH oCylecTBIsATh MOUCK, KPUTHUYECKUN aHAIM3 U CUHTE3
uH(pOpMaIUH, MPUMEHSATh CUCTEMHBIIN MOJXO0/ ISl pEIICHHUs TOCTABJICHHBIX 33/1a4

OIIK-1 - CniocoOeH y4uThIBaTh COBPEMEHHbBIE TEHCHIIUN PA3BUTHUSI TEXHUKU
U TEXHOJOTMH B 00JacTh TeXHOCPEpHOM O€30MaCHOCTH, HU3MEPUTEIbHOU W
BBIUMCIUTEIHHON TEXHUKH, MTHPOPMALIMOHHBIX TEXHOJIOTUN MPH PEIICHUN TUTIOBBIX
3a7a4 B 00JacTH MNpPO(ECCHOHATBHOM JESATENIbHOCTH, CBSI3aHHOM C 3allUTON
OKpY’Karollel cpefibl U o0ecrieueHneM 0e30MacCHOCTH YEI0BEKaA;

Pe3yabTaThl 00y4eHHs1, XapaKTepU3ylonue

KoMmnerennus
c(hOpMHUPOBAHHOCTH KOMIIETEHIINH

YK-1 3HATh

3aKOHBI TEPMOJMHAMUKY U OCHOBHBIE YPaBHEHUS TEPMOAUHAMUKH;
METOJIbl TEPMOANHAMUYECKOTO OMKCAHUS ITPOLIECCOB B OJTHO- U
MHOI'OKOMITOHEHTHBIX CHCTEMaXx; OCHOBHbIE 3aKOHOMEPHOCTU
MPOTEKAHUS TEIUIOPUIECKUX MPOIIECCOB, METO/IBI OITUCAHUS
TerIo(pU3NIECKUX MPOIeccoB. Buibl TermnoodMena n MeToas!
pacuéra, criocoObl M ypaBHEHHS IIepeladyl TeTIOTHI, MEXaHH3MbI UX
TIPUMEHEHMUSI.

YMETH

BBITIOJHATHTEIINIOTEXHUYECKHE PACUETHI; ONPENEIATh
TEPMOIMHAMUYECKUE XapaKTEPUCTUKN pabounX Tl U
TEIIO(QU3NYECKUX CBOICTB BEIIECTB; IPOTHO3UPOBATDH BIHSIHUE
Pa3IMYHBIX TemIo(QU3NIecKUX PaKkTOpOB HA pABHOBECHE B 3aMKHYTHIX
Y PAa30MKHYTBIX CHCTEMaX; YCTaHABJIMBATH I'PaHUIIBI 00JacTei




YCTOWYHMBOCTU B CUCTEMAX; OMPEACISATH HAIPaBJICHHOCTH Mpoliecca B
3aIaHHBIX HaYaJIbHBIX YCJIOBUSX; IPOrHO3UPOBATH BIMSHUE
TeMIeparypbl Ha CKOPOCTh Mpoliecca; 0000mars u 00padaThiBaTh
9KCTIEPUMEHTAJIbHYIO HH()OPMAIHIO, BBHITIOJIHITH OCHOBHBIC PACUETHI;
OIPEIEIISITh TEIMIIOMACCOOOMEHHBIE XapaKTePHCTUKH BEIIECTB;
IPOrHO3MPOBATh BJIUSHUE PA3IMYHbIX TEIIOPH3MISCKUX (PaKTOPOB

BJIAJECTh

BBIYHCIICHHEM TETUIOBBIX (P (PEKTOB Termmopu3nIecKuX MpoIeccoB
MpU 33J]aHHON TeMIIepaType B YCIOBUAX MOCTOSHCTBA AABIICHUS UIH
00bema; 00paboTKoi rpadhuIecKux 3aBUCUMOCTEH JUTs ONpeICIICHU ST
HEKOTOPBIX (PU3NYIECKUX BETIMYHH; PACUETOM OIPE/IECIICHHUS
KOJINYECTBA MEXaHUUECKOW paOOThI; HCIIOJIb30BAHUEM CIIPABOYHOM
JINTEPATYPHIL. Brranciaenuem IMpoUEeCCOB MNEpeaavu TCIIJIOTEI ITPU
Pa3IMYHBIX BUAX TeII000MeHa; 00paboTKoil rpaduuecKux
3aBHCUMOCTEH IIepeiauy TEIJIOTHI.

3HATh

COBPEMECHHBIC TCHICHIINN Pa3BUTHS TCIUIOTEXHUYCCKUX TEXHOJIOTHIT B
obmact TexHochepHol 6e30MacHOCTH, U3MEPUTEILHON 1
BBIYMCITUTEIIBHON TEXHUKH, HHPOPMAITHOHHBIX TEXHOJIIOTHIA TTPU
PEIICHNH THITOBBIX 3aa4 B 00JIACTH MPOo(heCcCHOHATTLHOM
JIESATEIILHOCTH, CBSI3aHHOU C 3alLIUTON OKPY>KAOLIEN cpeibl U
obecrieueHreM 0€30IaCHOCTH YEJI0BEKA

YMETh

YUYUTBHIBATh COBPEMEHHbBIC TCHICHIIMN Pa3BUTHUS TEINIOTEXHUUCCKUX
TEXHOJIOTHI B 00J1aCTH TeXHOC(HEPHOH 0€3011acHOCTH,
M3MEPHUTEIBHON U BEIYUCINTENHHON TEXHUKH, MH()OPMAIIOHHBIX
TEXHOJIOTHIA TIPH PEIICHUH TUITOBBIX 3a/1a4 B 00J1aCTH
npohecCuOoHaIBHON IEeATEIpHOCTH, CBA3aHHON C 3aIlIUTON

OKpY KaIoIIeH cpesl U obecrieyeHneM 0e30MacHOCTH YeI0BeKa

BJIAJECTh

COBPEMEHHBIMU TEHISHIMSMY Pa3BUTHUS TEINIOTEXHUIECKIX
TEXHOJIOTHH B 00J1aCTH TeXHOC(EepHOI O€30I1aCHOCTH,
M3MEPUTEILHON U BRYUCIMTEFHOW TEXHUKA, MHPOPMAIIMOHHBIX
TEXHOJIOTHI TIPU PelieHUH TUIIOBBIX 33/1a4 B 00JIacTH
npohecCHOHaTBHON EeATENPHOCTH, CBA3aHHON C 3aIUTON
OKpyKarole cpeJibl U obecrieueHreM 0e3011aCHOCTH YeJI0OBeKa

4. OBBEM JUCHUIIJIMHbI

OO6mr1ast TpyI0EMKOCTh TUCITUTIINHBI « Teruiodu3nkay cocTaBisieT 3 3.¢.
Pacnipenenenue Tpya0eMKOCTH AUCIUILINHBI IO BHIaM 3aHATHN
ouHas popma 00yUeHUs

. Bceero | Cemectpsl

Buapbl yue6HoI paboThI HACOR 4
AyIMTOpHBIE 3aHATHS (BCEro) 36 36
B Tom yucre:
Jlexkmun 18 18
Jlaboparopusie paboTsi (JIP) 18 18
CamocrosiTesibHasi pabora 72 72
Buabl mpomMexxyTO4HOM aTTeCTalMy - 3a4ET + +
OO6m1ast Tpy10€MKOCTb:
aKaJeMUYECKHUE YaChI 108 108




3a4.e]. 3 3
3a04Has popma o0ydeHust
. Bcero | Cemectpsl
Buapl yueOHOI pabOThI HACOR 5
AyauTopHble 3aHATHS (BCEro) 8 8
B Tom yucre:
Jlekunu 4 4

Jlaboparopusie paboThi (JIP) 4

4

CamocrosiTesibHasi pabora

96

Yacpl Ha KOHTPOJIb

4

Byl npomMexyTo4HOM aTTecTalyuy - 3a4eT +

+

OO6m1as Tpy10€MKOCTh:
aKaJeMHUYECKHE Yachl

108

108

3a4.e]l. 3 3
5. COAEP KAHUE JUCIHUIIJIMHBI (MOAYJIA)
5.1 Couepmaﬂne pa3aejioB JAUCIHUIIINHBI H pacupeacijacHue
TPYAOEMKOCTH 110 BHIaM 3aHATHHA
ouyHas ¢opma 00yyeHuUsn
Ne o/m HanmenoBanue TeMbl Copeprxanue paszena Jlexny J;I:f. CPC Bizl;o’
1 |Texuuueckas TepMOIUHAMHKA - IIpeamer u 3a1aun TEXHUYECKOM
HayKa O 3aKOHOMEPHOCTAX TEpMOJMHAMHKH, CBA3b C IPYTUMU HAyKaMH U
[IPEBPALCHUs SHEPTUH. POJIb IPU U3YyYEHHUU CIICIIUAIbHBIX JUCHUILIHH. 4 4 12 20
TepmoarHAMUYECKUI METOJ, , ypaBHEHUE
COCTOSIHUSI U/I€aIbHOTO Ta3a.
2  |3aKkoHBI TEXHUUECKOU TlepBrrit 3aK0H TEPMOMHAMHUKA. DHTAJBITHS.
TepMoJuHaMuKH. [Iporecchl ¢ BuyTtpennsis sneprus. Pabota u Temiora B 4 4 12 20
neaTbHBIMHE Ta3aMH U KPYTOBBIE  [mporecce. Bropoii 3aKoH TepMOoIMHAMUKHL.
IUKIIBI. Ontponus. ['azoBeie nukuisl 1 ux KI1/T..
3 |PeanbHsble Ta3bl. BonsHol map. Peanbubie razel. BoastHoit nmap. Mcteuenue.
Ucreuenue. J[poccenupoBaHue. Hpoccenmuposanue. [lapocunoseie u 4 4 12 20
[TapocuioBble U X0JIOJUIIHBIE XOJIOJIMJIHBIE LIMKJIbI. Biia>kHbIi BO3TyX.
LUKIIBL. BraxxHblit BO3AYyX.
4  |Bugsl TerurooOMeHa. Bunsl reroo6mena. TermmonpoBogHOCTS,
TennonpoBoaHOCTS, KOHBEKTUBBIHBIH TETIJIOOOMEH, TEIUIOBOE 2 2 12 16
KOHBEKTUBBIHBIH TEMIO00MEH, U3JydeHHE.
TEIUIOBOE U3JIyUCHHE.
5 COXHBIN TENIOOOMEH. CrnoxHel Teruiooomen. Termonepenaya 2 2 12 16
Temnonepenaua.
6 |TemmooOMeHHbIE anmapaTsl. TennmooOMmeHHsbIe anmapatsl. Buasr pacuera
TeInI000MeHHOTO ammapara. [IpaMoToxk, 2 2 12 16
MPOTUBOTOK U MepeKpEcTHbI ToK. CpeaHuit
JorapupMIUYECKU TeM IepaTypHBIH Harop.
Hroro 18 18 72 108
3a04yHast popMa 00yueHus!
Ne o/m HanmenoBanue TeMbl Copeprxanue paszena Jlexny J;I:f. CPC Bizl;o’
1 |TexHuueckas TepMOIUHAMHKA - IIpeamer u 3a1aun TEXHUYECKON
HayKa O 3aKOHOMEPHOCTAX TEpMOJMHAMHUKH, CBSA3b C IPYTUMHU HAyKaMH 1
MPEBpAIECHUs] SHEPTUH. POJIb IPU U3yYEHHUU CTICLIUAIbHBIX JUCIUILIHH. 2 2 16 20
TepMmonrHAMUYECKUI METOJ, , ypaBHEHUE
COCTOSTHHUSI H/I€AJIBHOTO Ta3a.
2  |3aKkoHBI TEXHUUECKOU TlepBrrit 3aK0H TEPMOMHAMHUKA. DHTAJBITHS.
TepMoauHaMuKH. [Iponeccel ¢ BuyTtpennsis sHeprusi. Pabora u teruora B 2 2 16 20
nleaTbHBIME Ta3aMH U KPyToBBle  [mporecce. Bropoii 3akoH TepMOoIMHAMUKHL.
IIUKJIBI. Ourponus. ["azossie mukibl 1 ux KIT..
3 |PeanbHsble Ta3bl. BonsHoM map. Peansnbie ra3el. BoasHoii map. Mcreuenne. - - 16 16




Hcreuenue. [IpoccenupoBanue. Jpoccemmposanue. [Tapocunossie n
ITapocunossle U XOJIOUIHBIE XOJIOJWIHBIC LIUKIIBL. BiiaxkHbIil BO3AYyX.
LUUKIIBL. BraxxHslit BO3ayX.
4 |Buasl TemnooOMeHa. Bupsl rermioobmena. TemmonpoBogHOCTD,
TennonpoBoHOCTS, KOHBEKTUBBIHBIH TETJIO0OMEH, TEIUIOBOE ) ) 16 16
KOHBEKTUBBIHBIH TETIIOOOMEH, U3IIydICHHE.
TEIIOBOE U3JTyYEHHE.
5 CHOXHBIN TEIIIOOOMEH. CrnoxHeiil TermooomeH. Termonepenaya ) ) 16 16
Temnonepenaua.
6 |TerumooOMeHHEIE anmapaTsl. TemmooOMeHHbIe anmapatsl. Bugsl pacuera
TeII000MeHHOTO anmapara. [IpaMoToxk, ) ) 16 16
MPOTHBOTOK U TepeKpECTHEII TOK. CpeaHuit
JorapuMHUYECKUii TeM MepaTypHbIi Harmop.
Uroro 4 4 96 104

5.2 IlepeyeHnb J1a00PATOPHBIX padoT

VYkaxure repedeHb J1adopaTOpPHBIX padboT

Jlabopatoprass  pabora Nel  «Ompenenenme  cpegHeit  00BEMHOMN
TEMJI0EMKOCTH BO3/1yXa MPU MOCTOSHHOM JIaBJICHUN.

Jlabopatoprast pabora Ne2 «MccnemoBaHue TMPOIECCOB BO BIAXKHOM
BO3IyXEM.

JlaGopatopHass  pabora  Ne3  «DkcnepuMeHTaIbHOE  OIpelelcHue
TETJIONPOBOTHOCTH TETUIOM3OJISIITUOHHBIX MAaTEPUATIOB METOAOM IUJIUHIPUIECKOTO
CIIOSD.

JlaGopatopHass pabora Ned «M3ydeHue TEIIOOTAaYM TOPU3OHTAIHLHOTO
IAJIMHAPA TIPH CBOOOTHON KOHBEKITUU B HEOTPAHUYCHHOM 00BEMEY.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM TUIAHOM OCBOCHHME JUCIUIUIMHBI HE
MpeyCMaTPUBAET BBIMOJIHEHUE KYpPCOBOTO MPOEKTa (paboThl) WM KOHTPOJIHHOMU
paboTHI.

7. OUEHOYHBIE MATEPHAJIBI J1JIs1 ITPOBEJIEHUSA
MNPOMEXYTOUYHOM ATTECTALIUU OBYYAIOIIIUXCA IO
JAUCHUIIJIMHE

7.1. Onucanue noka3areJieii 1 KpUTepreB OLEHUBAHUS KOMIIETEHINI Ha
Pa3JIMYHBIX 3Tanax ux GopMHUpPOBAHMS, ONMCAHME HIKAJ OLeHUBAHMSA

7.1.1 Tan TeKymero KOHTP0Jist

Pe3ynbrarhl TEKyIIEro KOHTPOJIA 3HAHUNW M MEXKCECCUOHHOM aTTecTalluu
OLIEHUBAIOTCS 110 CIEAYIOUIEH CHCTEME:!

«aTTECTOBaH»;

«HE aTTECTOBAH.

PesynbTaThl 00y4eHus,

Komme- Kpurepun
XapaKTepu3ylo e ATTecTOBaH He arTecToBan
TCHIHA copMHPOBAHHOCTH KOMIETEHIUH OICHMBAHHA
VK-1 3HATh AxTtuBHas pabota Ha | BwimomHenne pabot B| HeBwimomHeHme
3aKOHBI TEPMOJIUHAMUKH U HPaKTHICCKHX CPOK, pabor B cpok,
OCHOBHBIC YPaBHEHHSI 3aHATHAX, OTBEYALT HA H%@HyCMOTpeHHBII/I B HpeZ[yCMngeHHLII/I
TepPMOTMHAMKKI; METOTHI TEOPETHYECKNE pabounx mporpammax B paboumnx
BOIIPOCHI Iporpammax
TEPMOAUHAMUYECKOTO
OIMCaHUA IIPOLECCOB B OJTHO-
W MHOI'OKOMITOHEHTHBIX




CUCTeMaX; OCHOBHBIC
3aKOHOMEPHOCTH POTEKaAHHUS
TEIIOQHIECKIX MPOIECCOB,
METOJIbI OIIMCAHUS
TEIUIOQU3HMYECKHIX MTPOIIECCOB.
Bubl TeriooOMeHa 1 METO/IBI
pacuéTa, criocoOb! 1
ypaBHEHHUS MepeIavn
TEIJIOThI, MEXaHU3MbI UX
PUMEHEHHUSL.

YMETh
BBIITOJIHATBHTCITIJIOTEXHUYCCKUE
pacy€Thl; OIPEAEIATh
TEPMOAVHAMHUYCCKUEC
XapaKTePUCTHKH PadOInX Tel
1 TETUIOPU3NUECKIX CBOHCTB
BEIIECTB; MPOrHO3UPOBATH
BIIMSHHE Pa3IMUHbIX
TeroQu3nIeCKuX PakTOpOB
Ha paBHOBECHE B 3aMKHYTHIX U
Pa30MKHYTBIX CHCTEMAX;
yCTaHaBJIMBATh FPAHHILIBI
obacrei yCTOWYMBOCTH B
CUCTEMax; ONMpPEIeIsTh
HaIpaBJIeHHOCTH ITPOIIEcca B
3aJJaHHBIX Ha4aJIbHbBIX
YCIIOBHSIX; IPOTHO3UPOBATH
BIIMSHHE TEMIIEPaTyphl Ha
CKOpOCTb MpOIIeCcCa;
00001maTs 1 00pabaTeBaTh
AKCIIEPUMEHTAIEHYIO
nH(OpPMAITHIO, BHITOIHSTH
OCHOBHBIE Pacy€Thl;
OIPEeIEIISITh
TEIIOMAacCOOOMEHHBIE
XapaKTepUCTUKU BEIECTB;
MPOTHO3UPOBATH BIUSHUE
Pa3IMYHBIX TEIIOPU3MIECKUX
(hakTopoB

Pemienne cranniapTHbeIX
MPaKTUYECKHX 3a/a4

Brimonxenue paboT B
CPOK,
IIPElyCMOTPEHHBII B
paboyux mporpaMmax

HeBbinonnenue
padoT B CPOK,
IIPEyCMOTPEHHBI
B paboumx
porpaMmax

BJIAJICTh
BBIYMCIICHHEM TETIJIOBBIX

3¢ (HEeKTOB TeTUTOPU3NIESCKUX
MPOIIECCOB MPU 331aHHON
TeMIeparype B YCIOBUSIX
TTOCTOSIHCTBA JIABJICHUS WA
o0Bema; 00paboTKoM
rpaIeCcKUX 3aBUCUMOCTEH
JUTSL OTIPEJICIICHHSI HEKOTOPBIX
(hM3UUYECKUX BEITUYNH;
pacueToM onpeeIeHuUs
KOJIMYECTBA MEXAHUYECKOU
pabOoThL; UCIIOIB30BAHUEM
CIIPAaBOYHOM JIUTEPATYPHI.
BrraucienueM npoieccon
repenavy TErIOTh TTPU
Pa3IMYHBIX BUAAX
TernooOMeHa; 00paboTKOM

Pemenue npuxinanHsix
3a/1a4 B KOHKPETHOM
npenMeTHoi obnacTu

Brimonnenune pabot B
CPOK,
IIPEyCMOTPEHHBIN B
pabounx mporpammax

Hesbinonnenune
paboT B CpoK,
MIPEeyCMOTPEHHBIN
B paboumnx
Iporpammax




rpauuecKiX 3aBUCUMOCTEH
nepeaayu TemIoThL.

OIIK-1

3HAaTh
COBpPEMEHHBIC TCHACHIINN
Pa3BUTHS TEIJIOTEXHUUECKUX
TEXHOJIOTHH B 00JIaCTH
TexHoc(hepHOl 0e30MacHOCTH,
HU3MEPUTEIIBHOU U
BBIYHCIIUTELHON TEXHUKH,
WH(POPMAITUOHHBIX
TEXHOJIOTMH IPU PELLICHUN
THUIIOBBIX 3a7a4 B 00JIaCTH
npodeccroHaIbHON
JIEATEBbHOCTH, CBSI3aHHOU C
3aIUTON OKPYXAIOLIEH Cpe/ibl
1 obecrieueHreM
0€30MacHOCTH YeJIOBEKA

AxkTuBHas paboTa Ha
MPAKTUYECKUX 3aHATHAX,
OTBEYaeT Ha
TEOPETHIECKHE BOIIPOCHI

BrimonHenne paboT B
CPOK,
MIPENYCMOTPEHHBIN B
pabounx mporpammax

Hesbinonnenne
paboTt B CpoK,
NpERYCMOTPEHHBIN
B paboumx
Iporpammax

YMETh
YVYUTBIBATH COBPEMECHHBIC
TEH/ICHIINY Pa3BUTHS
TEIIOTEXHUICCKUX
TEXHOJIOTHH B 00JIaCTH
TexHoc(hepHoil 0e30MacHOCTH,
HW3MEPUTEIIBHOU U
BBIUHCIIUTEILHON TEXHUKH,
WH(POPMAITUOHHBIX
TEXHOJIOTHH MPH PEIICHUH
THITOBBIX 3aJ1a4 B 00J1aCTH
mpodeCcCHOoHATBHON
JIEATEITBHOCTH, CBSI3aHHOM C
3aIIUTON OKPYXAIOLIEH Cpebl
1 obecrieueHueM
0e30IacCHOCTH YeJIOBEKa

Pemenne CTaHAapTHBIX
TMPAKTUIECKUX 3a4a4d

Brimonnenne padot B
CPOK,
IIPEeyCMOTPEHHBIN B
pabounx mporpammax

Hesbinonnenne
paboT B CpoK,
MPEeyCMOTPEHHBIN
B paboumnx
Iporpammax

BJIAJETh

COBPEMEHHBIMH TCHACHIUAMUN
Pa3BHUTHSI TETUIOTEXHUYECKUX
TEXHOJIOTHH B 00J1aCTH
TexHoc(hepHoil 0e30macHOCTH,
U3MEPUTEIIBHOU U
BBIYHCIIATEIIBHON TEXHUKH,
UH(OPMAITMOHHBIX
TEXHOJIOTUH IPU PELLICHUU
THUIIOBBIX 33124 B 00J1aCTH
npodeccroHaIbHON
JIeSITEIbHOCTH, CBSI3aHHOM C
3aIUTON OKPYKAIOLIEH cpepbl
u obecrieueHueM
0e30MacHOCTH YeJIOBEKa

Pemenne npuxiagHbIx
3a/1a4 B KOHKPETHOMN
npenMeTHoi obnacTu

Brimonnenne pabot B
CpOK,
MIPEeIYyCMOTPEHHBIN B
pabounx rmporpammax

Hesbinonnenne
paboT B CpOK,
MPeyCMOTPEHHBIN
B paboumnx
Iporpammax

7.1.2 dTan npoMe;KyTO4HOIr 0 KOHTP OISl 3HAH Uil

Pe3ynbTaThl MpoMeXyTOYHOTO KOHTPOJIS 3HAHWH OIICHUBAIOTCS B 4 cemecTpe
JUIst o4yHOM (opMbl OOyueHus, 5 ceMmecTpe g 3a04HOM (PopMbl OOY4YEHHS IO
JBYXOA/UIbHON cHUCTEME:

«3aUTEHOY

«HE 3a4TCHO



PesyabTaThl 00y4eHus,

Komme- Kpurepun
XapaKTepU3youe p p 3auTeHo He 3auTeHo
TeHIHHA copMUPOBAHHOCTL KOMINETEHIUH OICHHBAHHA
VK-1 3HaTh Tect Brimonnenue tecra |BreimonHeHue MeHee

3aKOHBI TEPMOIMHAMHKH 1
OCHOBHBIEC YPaBHEHUS
TEPMOAMHAMHIKH; METO/IBI
TEPMOINHAMUYECKOrO
OITMCAaHMS TIPOLIECCOB B O/IHO-
¥ MHOTOKOMTIOHEHTHBIX
CHUCTEMaX; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHMUS
TEIIO(QHIECKHX MPOIECCOB,
METObI OIIMCAHUS
TEIIOQU3NYECKHIX MTPOIIECCOB.
Bunpi TennoobmeHa u MeTo b
pacuéta, criocoObl 1
ypaBHEHHS Iiepeaun
TEIUIOTHI, MEXaHU3MBI UX

Ha 70-100%

70%

IIPUMECHEHUS.
yMETh Pemenne crannaptasix | [IpogemoncTpupoBa | 3agaun He pemieHb!
BBINOJHATHTEIIOTEXHUYECKKe |TPAKTHICCKUX 3a/1a4 H BEPHBIN X01

pacy€Thl; OIpeaeIsaTh
TEPMOAMHAMUYECKHE
XapaKTepUCTUKN pabounX Ten
1 TeII0(U3MYECKUX CBOMCTB
BEIIIECTB; MPOTHO3UPOBATH
BITMSIHUE Pa3TIMYHBIX
TernoGu3nIecKux (PakTopoB
Ha PaBHOBECHE B 3aMKHYTHIX U
Pa30MKHYTBIX CHCTEMAX;
YCTaHABJIUBATH MPAHUIIBI
o0JacTel yCTOMYMBOCTH B
CUCTeMax; ONpeIeIsTh
HaIpaBJIEHHOCTH MPOIIecca B
3aJaHHbIX HaAYaJIbHbBIX
YCIIOBUSIX; TPOTHO3UPOBATH
BIIMSIHUE TEMIIepaTypbl Ha
CKOpOCTb IpoLecca;
000011aTh 1 00pabaThIBaTh
IKCMIEPUMEHTAITLHYIO
nH(OpPMAIUIO, BHITOIHSTH
OCHOBHBIE PacU€Thl;
OIPEeICIISITh
TEIIOMacCOOOMEHHBIE
XapaKTePUCTHKH BEIIECTB;
MPOTHO3UPOBATH BIUSHUE
Pa3IMYHBIX TEMIOQUIMIECKUX

perieHus B
OOJILIIMHCTBE 3a1a4

(hakTopoB
BJIAJIETh Pemenne npuxnagueix | Ilpomemoncrpuposa | 3agauu He peLIEHB
BBIUHCIICHHEM TEeIlJIOBBIX 3a/1a4 B KOHKPETHOH H BEPHBIA X011

3¢ (HeKToB Teropu3nISCKUX
MPOLIECCOB MPH 33JaHHOU
TEMIIEpaType B yCIOBHSIX
TIOCTOSIHCTBA JTaBJICHHS VITH
o0BbeMa; 00paboTKOM
rpauuecKiX 3aBUCUMOCTEH
JUISL OIPEJICIICHNST HEKOTOPBIX

MpeMETHON 00IacTH

pelieHus B
OOJIBIIIMHCTBE 3a74a4




(U3MYECKUX BEINYNH;
pacdeToM ompeaeeHus
KOJIMYECTBA MEXAHUYECKOU
pabOoThL; UCIIOB30BAaHUEM
CIIPaBOYHOM JIUTEPATYPHI.
Brruucnenuem npoiieccon
Tepeavqn TErIOTH TTPU
Pa3NUYHBIX BHIAX
TermnooOMeHa; 00paboTKO
rpadaecKix 3aBUCUMOCTEN
nepcaaqyu TCIJIOThI.

OIIK-1

3HATh
COBPEMEHHBIC TCHICHIINN
Pa3BUTUA TCINIOTEXHUYCCKUX
TEXHOJIOTHI B 00JIacTH
TexHocepHoit be30nacHoCTH,
M3MEPUTENTEHON U
BBIUMCIIUTEILHON TEXHUKH,
WHPOPMAIMOHHBIX
TEXHOJIOTHH MPH PEIICHUH
THIIOBBIX 33/1a4 B 00J1aCTH
npoeccuoHaTBbHON
IeSITEIIFHOCTH, CBSA3aHHOMU C
3aIUTON OKPYIKAroIeit cpesipl
1 obecrieueHreM
0€30MacHOCTH YeJIOBEKa

Tecrt

Brimosnenue tecra
Ha 70-100%

BrInosiHeHHEe MeHee

70%

YMETh
YUUTHIBATh COBPEMEHHBIC
TEHJCHIINA Pa3BUTH
TEIIOTEXHUIECKUX
TEXHOJIOTHI B 001acTn
TexHoc(hepHOl 0€30MacHOCTH,
U3MEPUTEIBHON U
BBIUHCIIUTEIBHOMN TCXHHUKU,
UHPOPMAILTMOHHBIX
TEXHOJIOTHI NPH pEIICHUH
THIIOBBIX 33/1a4 B 00J1aCTH
npodeccroHaIbHON
IeSITSIIBHOCTH, CBS3aHHOMU C
3aIIUTON OKPYXAIOLIEH Cpe/ibl
1 obecrieueHreM
0€30MacHOCTH YeJIOBEKa

Pemenue CTaHJAAapPTHBIX
MMPAKTUYCCKUX 3ada4d

IponemoncTprposa
H BEpHBINA X071
pelieHus B
OOJIBIIMHCTBE 3a/1a4

3agauu He perIeHbl

BJIAZICTH

COBPEMEHHBIMHU TEHICHIMSIMHA
Pa3BUTHUS TCILIOTCXHUYECKUX
TEXHOJIOTHH B 00JacTn
TexHoc(hepHOI 0e30MacHOCTH,
M3MEPUTEIILHON U
BBIUMCIIUTEILHON TEXHUKH,
MH(OPMAITUOHHBIX
TEXHOJOIHUI NpU PELLICHUU
THITOBBIX 3a/1a4 B 00JIACTH
nmpodeCcCHOoHAaTBHON
JIEATEIHbHOCTH, CBSI3aHHOU C
3alIMTON OKPY’KaroLIEN CpeIbl
u obecnieueHuEM
0€30MacHOCTH YeI0BEKA

Pemenue npukinaaHbx
3a/1a4 B KOHKPETHOM
MPEeMETHOM 00TacTH

IIponemoncTpupoBa
H BEpHBINA X071
penieHus B
OOJBIIMHCTBE 3a/1a4y

3agauu He pelIeHEI




7.2 IlpuMepHBIii IepevYeHb OIEHOYHBIX CPEICTB (THIMOBbIE KOHTPOJIbHbIE
3a/IaHUsl WM WHBbIe MaTepHaIbl, HeO0XoIMMBbIe /1JIsl OeHKU 3HAHWI, YMEHHId,
HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 llpumepHbIii NepeYyeHb 3a1aHNH )1 OATOTOBKH K TeCTHPOBAHMIO
1. Ha3oBuTe TepMUYECKHE TAPAMETPBbI COCTOSTHHUSI.

a)  Macca, INIOTHOCTh, YACTHHBIN BeC

b)  nmaBieHue, ynejlbHbIH 00beM, TEMIIEPaTypa

C)  paborta, TEIJI0OEMKOCTh, TEIJIOTA

d)  monekynspHas Macca, 00beM, ra30Basi MOCTOSHHAS
2. YpaBHeHMe COCTOSIHUS M1€AJIbHOr0 raza

a) P -V =Py -V,
P_p
b) P, P2
c) PV =mRT
L =R T In'2
d) Vi

3. Uemy paBHa paGoTa B H30XOpHOM npouecce?
L=m R T 'ln&

a) Vi

b) L =0

¢) L=mP (V- V)

m

d) w1
4. Yemy paBHO KOJIMYECTBO TENJIOTHI B a1MadaTHOM nponecce?

a. 94=¢v (To-Ty)

b. 4=0

c. 9=¢p (T2-T)

(P -V1- Py V)

q=R'T -lnﬂ
d. Py
5. CMech KMIKOCTH ¥ BOASTHOTO Mapa HA3bIBAETCA:
a) CyXHMM HaCBHIIIEHHBIM TapOM;
b) meperpersiM mapom;
C) BJIaXXHBIM HEHACBIIIICHHBIM [1ApPOM;
d) BJIa)KHBIM HaCHIIIEHHBIM MAPOM.
6. B MOMEHT IOJTHOI 0 HCTIAPEHUsI KUIKOCTH MAap HA3LIBAETCS:
) BJIYKHBIN HEHACHIIICHHBIN TIap;
b) cyxoii HachIIIIEHHBIN TIap;
C) meperpeTslii map;
d) cyxoii HachIlIeHHBII Map.
7. Ilponecc mepexavyu Temia OT OAHUX MATEPHAJIBHBIX TeJI K IPYTUM B 00IeM
cJIiyyae Ha3bIBaeTCsl:
a) TEMJIOBBIM M3JIy4YeHHEM;
b) Temootnaueii;
C) TEILUIONPOBOIHOCTHIO;



d) Terutonepenaueii.
8. IHTEeHCMBHOCTh KOHBEKTHBHOI' O TEIIO00MEHA OLIEHUBAETCSI:
a) K03 HUIIMEHTOM TEILIONePEIaYH;
b) ko3¢ duIMEeHTOM MOTIIOIIEHUS;
C) k03 PHUIIHEHTOM HHTEHCUBHOCTH TEIUIOOOMEHA,;
d) ko3 puEeHTOM TEILI00TAAYMN.
9. Kputepuii Hyccenbra siBisiercsi:
@) KpUTEpreM THIPOIMHAMHYECKOTO TI0100He;
b) kpuTepHeM TEMIOBOI0 MOXO0OHS;
C) xpurepueM Au(Py3HOHHOTO MOTO00HS;
d) xpurepueMm HarpeBa Tena.
10 ITpu KOHCTPYKTHBHOM pacyeTe TeII000MeHHBIX annapaToB MOBEPXHOCTh
TEII000MeHa onpe/esisieTcss U3 YPaBHEHHS:

F = ®
a) Knoa 'Atr:p
F =Q ‘Rion
b) Atcp ‘T :
_Q
C) Kpon “(t; = t3) 'T;
D
F=—————
d) a (ter = ty)

7.2.2 TIpuMepHblii IepeYeHb 3aJaHUI I pellleHus] CTAHIAPTHBIX 3a/1a4

1.YpaBHeHUEe COCTOSAHUA WIeaJabHOro rasa. Kianeiipoua — MenjaeseeBa:

pv=R,T

r7ie p — naeienue, [la, v-ynenpHbIil 00beM(OTHOIICHHE 00heMa BEIIECTBA K €ro

3
I

K¢

Mmacce)

Rl.'.'l

R,= & -ra3oBas MOCTOSHHAs JAHHOTO ra3a , R, =8,314

YHUBCPCAJIbHAA Ia30Basd IIOCTOAHHAA, H— MOJIpHasA MacCa BCUICCTBA (Macca
4 Ke

Motk KMQlb

Hne
ke K

ne
Mo K

OJTHOTO MOJISI BEI[ECTBA)

pyxvy Ty

Jlnst mo6Goro mporiecca 1 -2 P2*Vva Ta

2.0npenesnenue TeMI0éMKOCTH:

Termn1o0éMKOCThIO Tejla HAa3bIBACTCS KOJIMUYESCTBO TCITJIOTHI, H€06X0)II/IMOC JJIA



# 1]
W3MeHenus ero temmeparypsl Ha 1 K: ¢ = dT K

Ypasuenue Maiiepa: ¢, - ¢, = R, rae ¢,,¢, — MaccoBbl€ TEIJIOEMKOCTH IIPU
MOCTOSIHHOM JaBJICHUH U MPU MOCTOSTHHOM OO0BEME.

3.BHyTpeHHsAS JHePIrus UaealbHbIX ra3oB. @opMbl nepeIavyu FJHEPrum:

Bryrpenneit sneprueit U (J[>k/Kr) 715 maeanbHbIX Ta30B HA3BIBAIOT KWHETUYECKYIO
DHEPrUIO IBHKEHHS MOJIeKyJl. OHa 3aBUCHUT TOJIBKO OT TEMIIEPATYPbl U IOITOMY
aBsieTcsa (PyHKIMER cocTosiHuA raza. MI3MeHenue BHyTpeHHEN SHEPruu npu
IIEPEXO0/IE U3 OJJTHOI'O COCTOSHUS B APYrO€ BCEra PABHO PA3HOCTH MEXIY €€
3HAYEHUSIMU B KOHEYHOM U HA4aJIbHOM COCTOSIHUSIX HE3aBUCUMO OT ITyTH, I10
KoTOpoMy coBepiajcs nepexoa: Au= ¢, (T,-T,).

BHyTpeHHss sHEprus paboyero Teaa U3MEHSIETCs IIpU Nepeadye SHEPruu Apyromy
Tey, KOTOpasi MOKET IPOUCXOAUTH IBYMsI crioco0amu: B (popMe TeIUIOThHI U B
(¢popme padoTbl.

B ¢opme Tem1oTel sHEprus nepeaaeTcs oT 00Jiee HarpeToro K MEHee HarpeTomy.
KonnuecTBo sHEprum, neperanHon B opMe TemI0Thbl OT OJHOTO TEJA K IPYTOMY,
Ha3bIBaeTCs KoJAn4ecTBOM TemnoTsl — Q [k], 1 [xx =1 Hxm.

B ¢dopme paGoTsl 2HEprUs nepegaeTcs npu u3MeHeHnr 00bEMa pabouero tena. [Ipu
ATOM KOJMYECTBO NEPEIAHHON SHEPTUU HA3BIBACTCS PadoTOM

— A [x].

r

(1) A4 =pAV
,, \Q 4.Pabora sepopmarmu. Pabouas nuarpaMma

1l i TEPMOAMHAMHYECKOI0 IIPOIIecca.
: ;, = =AV A i V.

j pdv
Ai: = ¥,

PaGoTa pacIIkpeHns ra3a ‘12 0TOOpaKaeTCs Ha TEPMOINHAMUIECKON PV
JarpaMMe IJIOMIa b0 MO KPUBOM mpoiiecca.
[TorTomMy pv nrarpamMmma Ha3bIBaeTCsi paboyeH.

T S5.¥YaeabHasi ouTponus. TemoBas nuarpamma
(I TEPMOAMHAMHUYECKOI 0 poLecca.

Qt-:’f Tds

YaeabHOU SJHTPONMEN HA3bIBACTCS OTHOLICHUE ITPUPALLICHUS
@Te  KOJIMYECTBA TEIUIOTHI K TEMIIEpaType, IpH KOTOPOH

e dq

npousomnno 510 usmenenue: ds= T . Orcroma dg =T ds.

Tenmora mporecca 1-2 paBHa TIIOMIAAH MO KPUBOH MpoIiecca MpH ero
n300pakeHuu B TS - KOOpAMHATAX.



[Toatomy TS - anarpamMmma Ha3bIBae€TCsl TEILUIOBOM.
6.11epBblii 3aKOH TEPMOAUHAMUKHU:

"Termora, moJaBeAEHHAs K CHCTEME, PACXOAYETCs Ha W3MEHEHUE BHYTPEHHEU
HHEPrUU CUCTEMBI U cOBepIlIeHHe paboThl":q = Au + A,

7.Inuxn Kapno:

[Toxaxkute Ha AMarpamMmmax padorty nukia A, Ti, T,, KOJIUUECTBO MOABEIEHHOTO U
OTBEIEHHOTO Tema q; U qp. KII] nnka.

T q,
R RIS TNY

7= const
’ Ay 4~ 4, g . T
3// ¥ 7}:[0/75( 2 q— q 1 q—_ J__ T
2 A = M = 1 =1—- @ 1
g o fi4 i}zi f Nt
0 * 0a 53
8. IIponecc mapoodpa3zoBanusi B hs
—auarpamme:
! o/ & h — sHTanBIHs
y—f ¥ &
3: ‘é‘*t_;gnsi:"‘f S ég_.:}
i E— / &§'Peame v = const — m3oxopa;
II I - // ¢ -const
| X p = const — u306apa;
IR u.;nf‘s" I, f,ﬂ;@?“
-+ s
|| S s d g g, T = const — nzorepma.
| ‘ 2
I 7
e T
i . Ml s
o/l
§ riT, J‘
R A —]

9. Tem10BOIi MOTOK Yepe3 IVIOCKYI0 CTEHKY:

3akoH TensionpoBoaHocTH Pyphe: TermioBoi MOTOK MPONOPIMOHAIECH IPATUCHTY
TEMIEPATYPHI U TUIONIAAN CEUEHUS, MEPIICHIUKYIIPHOTO HAMPABICHUIO TEMIOBOTO

MOTOKA

t

xt’

temE B E-I:'m 1 i At E
‘s q=-»x ) = = R
8ty
¢~/ X
Bm }

A — K09 DUIHEHT TEIIONPOBOIHOCTH MaTepuana | M* K |,



O - TOJIIIMHA CTCHKH, M;
tert, ter2 - TEMITEPATYpHI Ha IOBEPXHOCTIX CTeHKH, °C.

)

TemnoBoe conpoTuBiIeHne cTeHk R papao R = 4

-

MK
Em

10. 3aK0H KOHBEKTUBHOI0 TemiooomMmena Hororona-Puxmana:

KonudecTBo TenioThl Mpy KOHBEKTUBHOM TEIIJIOOOMEHE MPSAMO MPOMOPIIMOHATIEHO
Pa3HOCTH TeMIIEpaTyp MOBEPXHOCTH TeNa te, U OKPYKAIOIIEH CPeabl t,:

q= 0L(t'cr - t‘)K)
rie o - koodduupent Temooraaun [Br/(M*K)]

11. Kpurepuii HycceabTa:

rie lo — onpenensromuii pa3mep (JIMHA, BBICOTA, THAMETP), A —
KO3 () (PULIMEHT TETUTONPOBOTHOCTH.

12. 3akon Tensioo0MeHna usiaydennem Credana-boabimana:

[ToBepxHOCTHAs TJIOTHOCTh MOTOKA UHTETpabHOrO u3nyuenus E(Bt / M2)
4.
npornopuuasaibia T

E=860T4.

- 8 2 14
rae 6, = 5,67x10" B1/(M° K*) — nznydarenbHas CrtocOOHOCTh aOCOIFOTHO YEPHOTO
TeNa, € - CTETICHb YEPHOTHI.

13. Tensionepenaya yepe3 MHOIOCJIOHHYIO CTEHKY:

KoaddumumenT Temmonepenadn s mI0CKOH CTCHKU
BBIYHUCIISIETCS 110 (hopMyJie

k_
1 & 1
—_—t —t —
a, A o,
L1
k= E
Bm }
A — ko3 duIHenT TeronpopogHocTH | M *K

0 - TOJIIIMHA CTEHKH, M;



o - ko3 dumment temoornaun [Br/(m° K)]
7.2.3 llpuMepHbIii NepeYyeHb 3a1aHNIH ISl pellleHus1 MPUKJIATHBIX 32124
1. BHyTpeHHsIs 3Heprus Tena Maccoi | Kr npu ero noabeme Ha 1 M (yckopeHue

2
cBoOOHOrO majieHust 10 m/c”, BHENIHUE YCIIOBUS HE U3MEHSIIUCH, TPEHUEM BO31yXa
MOXKHO TIpeHeOpeyb )

a) He H3MEHHJIACD.

b) yBenmmumiack Ha 10 JDx.
C) ymeHbmuiach Ha 10 Jx.
d) yBenuumiiach Ha 20 Jk.

2. JlaHbl OJJUHAKOBBIE MACCHI BOJIbI M BOASIHOT'O Mapa, HaXOASIIIUECs MU
temmepatype 100 °C 1 HOpmaTbHOM aTMochepHOM gaBneHuH. VIX BHYTpeHHIE
HEPruu

a) OIMHAKOBBHI.

b) BHYyTpeHHsIsSI SHEPIHsI BOABI OOJIBIIIE.

C) BHYTPEHHsIsI DHEPTHUsl BOAbI MEHbIIIE.

d) HeoOGxoauMbl AOMOIHUTEIbHBIE CBEACHHUS.

3. BHyTpeHHss1 sHEprHs aTOMapHOT0 KUCIOpoaa Maccoit 32 Kr mpu Temieparype 27
°C npubnmsHTEnBHO paBHa

a) 7.4 MIlx.
b) 640 KTk
¢) 3,7 MIx.
d) 125 xJIx.

4. Tlpu yBenuuenun oOwema rasa c 20 i1 10 40 1 (mpy MOCTOSIHHOM JaBJICHUN )
BHYTPEHHSIS1 DHEPIUsl rasa

a) YBEIMYUTCSA B 4 paza.

b) yBeJIMYHTCS B 2 pa3a.
C) YMEHBIIUTCS B 4 pasa.
d) YMEHBIIUTCS B 2 pasa.

5. Ilone3nas padoTa, coBeplIeHHas UcaIbHBIM ra30M 3a UK (puc.l), paBHa

a) 4 JTx.
b) 4-10° JTx.
c) 400 k.

d) 6-10° JIx.



6.1Ipu “30TEPMHUUECKOM CIKaTUU BHYTPEHHSISI DHEPT U rasa. ..

a) YBEIIMUNBACTCA.

b) YMEHBIIIACTCSI.

C) He U3MEeHsIeTCs.

d) OTBET HEOJTHO3HAYCH.

7. IlepBblii 3aKOH TEPMOJAUHAMUKHU JIJIs1 ainadaTHOrO mporecca (A - pabora raza)
uMeeT BUJI.

a)  AU=Q-A

b) AU =-A.
C) AU = Q.
d) Q=A.

8.KonnyecTBo TemioTkl, KOTOpOE HEOOXOIUMO COOOLIUTH I'a3y KOJINYECTBO
BEIIECTBA KOTOPOTO V, JAJIsl U30XOPHOro HarpeBaHus Ha AT paBHO

a) Q = (3/2)vRAT.
b) Q = CVvAT.
C) Q = (5/2)vRAT.
d) Q = vRAT.

9.BHyTpeHHsIsI HEPIHs [1apa IpU €ro KOHIEHCAIHH
a) yBCIUYHMBACTCS.
b) ymenbmaercs.
C) He U3MEHSETCH.
d) HeoOXOoaMMBI JOIOJHHUTEIbLHBIC CBEICHHS.

10. MakcumanbHoe 3HaueHue Kod(pPHUIIMEHTA OJIE3HOTO JeHCTBUS, KOTOPBIA MOXKET
0
UMETh HJiealbHasl TEIJIOBasl MAIllMHA, €ClIM TeMIeparypa Harpesatens ee 527 "C u
0
Temreparypa xonoauwisHuka 27 ~C, npuOIU3UTENbHO PaBHO

a) 95 %.
b) 63 %.
c) 50 %.
d 67 %.

7.2.4 TlpumepHBbIii IepeYyeHb BONPOCOB JIS1 MOAT0TOBKHU K 3a4eTy
1. TepmonuHamMuka - Hayka O 3aKOHOMEPHOCTSAX MPEBPAILlEHUS SHEPTUU.
TepMoaMHAMHAYECKUA METO/I.



2. Pabouee Teno. Kakue BemiecTBa CMONB3YIOTCS B Ka4eCTBE pabOuuX Tel U
o4eMy.

3. neanbHbIE U pealIbHBIE Ta3bl.

4. OcHOBHBIE MapaMeTphl COCTOsIHUSI pabouero Tena. OmnpeneneHus u
€AVHULIBI U3MEPEHUSL.

5. Tepmonnnamuyeckas cucrteMa. TepMoIMHAMUYECKUI MPOLIECC.

6. 3akoH uaeanbHoro rasza ( boitng - Mapuorra , I'eit - Jlroccaka , apns ,
ABarajzipo ).

7. YpaBHEHHE COCTOSIHUSA UICAIBHOrO ra3a . MU3MUeCcKui CMBICI Tra30BOMU
ITOCTOSIHHOM.

8. Ilorsarue o rasoBoi cMecu. OTianyue B crioco0ax 3aaaHus ra3oBoil cMecH
OT OJTHOPOJIHBIX T'a30B.

9. IlapumanbHoe pnaBienue . OnpeneneHue MAPUUAIBHOTO JIABJICHHUS.
MaccoBblii 1 00BEMHBIN COCTaB CMECH.

10. Yto Takoe TemI0EMKOCTh, €€ BUJIbI, EAUHUIIBI U3MEPEHUS, COOTHOIIEHUS.

11. M3oxopHas u n3o0apHas TEIIOEMKOCTb. Y paBHeHHEe Maiiepa.

12. OT kakux MmapaMeTpoB M KaK 3aBUCHUT TeIIOEMKOCTh. [locTtosiHHas
TENIOEMKOCTb.

13. Ilepemennas TernoéMkoCTh . Korga B pacuerax monb3yrTcsl IEPEMEHHON
TEII0OEMKOCTBIO.

14. CpegHee u ICTUHHOE 3HAYEHUE TEIUIOEMKOCTH. OnpeieieHue KOJINYeCTBA
TEIUIOTBHI.

15. Yro Takoe BHYTpeHHsAs »dHeprusi. Kak ompexaensercs H3MEHEHUE
BHYTPEHHEN SHEPIUU UJICaTLHOIO U PeajbHOro rasa.

16. Tepmogunamuueckas pabora. OmpeneneHue pabOThl B Mpoleccax Mpu
nomoiu P,V - nuarpammel.

17. Ilpuectu GopMyJIUPOBKY MEPBOTO 3aKOHA TepMOAUHAMUKUA. OOBICHUTH
CMBICJT AHAIUTUYECKOTO BBIPAXKEHHS ITOTO 3aKOHA.

18. DHTanbnus. @U3NYECKU CMBICI U YACICHHOE 3HAUYCHUE.

19. OOparumbie u HeoOpatumble Tmpouecchl. Ilpsmble U 0OpaTHBIE,
PaBHOBECHbBIE U HEPABHOBECHBIE.

20. Omnucarb M30XOPHBIA NPOLECC MICAIBHOIO Ta3a, CIENaThb €ro aHalu3.
JnarpamMbl U30XOpHOTO MPOLECCA.

21. OmnucaTte M300apHBIA MPOLIECC HUCANTBHOTO Ta3a, cAelaTh €ro aHau3.
JuarpaMmmMbl ©300apHOTO IpoIecca.

22. Onucarb M30TEPMHYECKUN TMPOLECC HICATBHOrO Ta3a, CHENaTh €ro
aHanu3. JlnarpaMMbl U30TEPMUUYECKOTO Mpoliecca.

23. OnucaTth anuoOaTHBINA MPOLIECC MACATBLHOTO Ta3a, cliejaTh €ro aHalus.
JuarpamMbl aquod6aTHOTO Ipoliecca.

24. OnucaTh MOJUTPONHBIN TPOLIECC UIEATBHOIO ra3a, ClIeJIaTh €ro aHalu3.
JvarpamMMbl TOJIUTPOIMHOTO MPOILIECCa.

25. OnucaTh KpyroBsie nporecchl. M300pa3uts B quarpammax.

26. [IlpoBectn aHAM3 KPYroBOrO TEPMOJUHAMUYECKOTO  Ipoliecca.
Tepmuueckuit  KI1J] n xonoaunbpHbINi KO3DPUITUEHT.

27. Onucate npsimor nuki KapHo u cnenars ananus3 tepmudeckoro KIT/]



[UKIIA.

28. Omnucarb ob0paTHbiii UK KapHo M crenarh aHaiu3 XOJOIUIBLHOTO
kor(duireHTa.

29. CymHOCTh BTOPOrO0 3aKOHA TEPMOJWHAMUKM U €ro OCHOBHBIC
(bOpMyIHPOBKH.

30. Kakast ¢pyHKIIMSI HA3bIBAE€TCS SHTPOIKEH U ee Ha3HAUYCHUE.

31. Haznavyenue u npuHIKI pabOTHI KOMITpeccopa.

32. TeopeTnueckasi MHIUKATOPHAS JUarpaMma NOpIIHEBOro KoMmpeccopa. Eé
(bu3HYeCcKuil CMBICIL.

33. MBorepmudeckuii mporecc cxartusi B Kommpeccope. Padora cxartus u
TEIJIOTa BBIICIISIBIIASCS B MIPOLIECCE CHKATHSI.

34. AnuabaTHbli TIpoliecc cxxkaTusi B kommpeccope. Pabora cxaTus u Termiora
BBIJICJISIBIIASICS B IPOLIECCE CHKATHUS.

35. IlomutpomnHbld mpolecc cxKartusi B KomIiipeccope. Pabora cxkatus u
TEIJIOTA BBIACJISIBIIASICA B IPOLIECCE CHKATHSL.

36. MeToa cpaBHEHHMs MpoIEcca CKATUSL B OJTHOCTYIIEHYATOM KOMIIPECCOPE.
[IpeuMyImecTBO U HETOCTATKH MPOLIECCOB CHKATHSL.

37. MHuoroctyneHuarsiii komrpeccop. M3o0paxeHue mnporecca cxaTusi B
JMarpaMmMmax, IpeuMyIlecTBO U HEJOCTaTKHU.

38. Knaccudukauus W TpUHIMN JCHCTBUS JABUTATENCH BHYTPEHHETO
CrOpaHusi.

39. U306pa3uts B quarpamme P,V u T,S - u garb onucanue nukia JIBC ¢
MOJIBOJIOM TETUTOTHI TIpr V=CONSt.

40. NU3o06pa3uth B auarpamme P,V u T,S - u park onucanue mukia JIBC ¢
MOJIBOJIOM TEIUIOTHI Tipu P=const.

41. Uzob6pa3uts B nuarpamme P,V u T,S - u nate onucanue mukia J[BC co
CMEIIaHHBIM TIO/IBOJIOM TETLIOTHI.

42. Meton cpaBuenus JIBC.

43. TlpunnunuansHas cxema ['TY. N300pa3uth 1ukin B guarpammax P,V -
T,S ¥ 1aTh onucaHue mpoleccoB, npoTekaronmx B ['TY.

44. YpaBHEHHE COCTOSIHUSA PEaTbHOI0 ra3a v ero UCCle0BaHue.

45. BoasHol map - kak paboyee Telo W TEIUIOHOCUTEb. OmnpenencHue u
0003HaYEHUE Pa3HOBUIHOCTEN BOASHOTO Mapa.

46. YpaBHEHHE BOASHOrO Iapa W €ro HMCHOJb30BAHHE NPH MPAKTUYECKUX
pacuerax.

47. N3obpa3uth M omucarh MPOILECChl HArpeBa BOABI JO TOYKH KHUIICHHS,
napooOpa3oBaHue U neperpes napa B P,V - quarpamme.

48. N300pa3uth W omnucarb MPOIECChl HAarpeBa BOJBI A0 TOYKH KHUIICHUS,
napooOpa3oBaHME U MEpErpeB mapa B T,S - nuarpamme.

49. Omnwucath NOCTPOCHUE I,S - JOuarpaMMbl BOJSIHOTO  Iapa.
OxapakTepusyiTe ee OCHOBHbBIC JIMHUH U O0JIaCTH.

50. OOBbsicHUTE, 32 CUET YEro YBEJIMYMBAETCS KUHETUYECKAsl SHEPTUs CTPYU U
CKOPOCTb UCTEUYEHUS U3 CYKUBAIOIIETOCS COILIA.

51. ns yero npumensiercst coruio JlaBanst u npuBenIuTe METOAUKY pacyera
CKOPOCTH UCTEUYEHHS BOASHOIO napa u3 coma JlaBans.



52. Yto Takoe IpoccenrMpoBaHue. Y paBHEHHUE ITpoecca APOCCETUPOBAHUS.

53. Dddexr dxoynsi-Tomcona. [Ipumenenue apoccennpoBaHus B TEXHUKE.

54. YCTpOMCTBO M NPUHUHN JEHUCTBHS NApPOCHUIOBOM YCTaHOBKH. lluki
Penkuna.

55. Cnoco6s1 noesimenns KI1J[ mukna Penkuna.

56. [IpomexxyTouHBIi neperpes napa. [ [puarHel MpomMexyTOYHOr 0 neperpesa
napa.

57. PereHepaTuBHBIN LUKII MTAPOCUIIOBON YCTAHOBKHU.

58. TermmopukalMOHHBIN UK TAPOCUIOBON YCTAHOBKHU.

59. ITapo-komIipeccopHas X0JIOIUJIbHAS MalllMHA.

60. AGcopOLMOHHAs XOJI0IUIIbHASI MaIlTuHA.

61. Bnaxxnslii Bo31yx. AOCOJIFOTHAS U OTHOCUTEIbHAS BIAXHOCThH BO3/1yXa.

62. Brnaroconepkanue BiakHOro Bo3ayxa. OOBSICHHTE TPOIECC HarpeBa
BJI&YKHOT'O BO3/lyXa M CylIku Matepuaina B |,d - quarpamme BIaXXHOTO BO3TyXa.

63. 3HaueHue Teronepe1ayn B TeXHUKe. MicTopuyeckoe pa3BUTHE HAYKU.

64. OCcHOBHBIE CITOCOOBI MEpeIayu TEIIOTHI.

65. MeToapl U3ydeHHs TEIJIONEPENAYH.

66. ['panuent temmepatyp. [I10THOCTH TEMIOBOr0O MOTOKA.

67. 3axkon ®ypbe. Ero anammThyeckoe BBIPAXEHUE U ONPEIECICHUE.
KoapdunueHT TennonpoBoHOCTH.

68. TernoBoM MOTOK M IUIOTHOCTh TEILIOBOIO ITOTOKA YE€PE3 OJHOCIOWHYIO
IJIOCKYIO CTEHKY TEIUIONPOBOJHOCTBIO.

69. TenoBO MOTOK U IUIOTHOCTh TEIJIOBOTO MOTOKA Y€pe3 MHOTOCIOMHYIO
IJIOCKYIO CTEHKY TEIIOMPOBOAHOCTHIO.

70. TemnnoBOM MOTOK M IIOTHOCTH TEIIOBOT'O MOTOKA Yepe3 OHOCIOMHYIO
HUIMHAPUYECKYIO CTEHKY TEMJIONPOBOIHOCTBIO.

71. TermioBoi NOTOK M IIOTHOCTH TEIJIOBOTO MOTOKA Y€Pe3 MHOTOCIONHYIO
HUJIMHAPUYECKYIO CTEHKY TEMJIONPOBOIHOCTBIO.

72. KOHBEKTUBHBIN TEMIO00MEH, KaK COBOKYIHBIA MPOLECC KOHBEKUUHU U
TEIUIOIPOBOIHOCTH.

73. CB0oOO/IHAS U BHIHYKIEHHAs! KOHBEKI[HSI.

74. ®opmyna Hprorona - Puxmana , Kod(pGUIMEHT TEIUIOOTAAYH , €ro
(bu3MUeCcKuil CMBICIL.

75. JlamyuHapHbIiA 1 TypOYJIEHTHBIA PEXUM T€UEHUS JKUJIKOCTU U €0 CBA3b C
TEMI000MEHOM.

76. OCHOBBI T€OpUU MOAOOUS .

77. IlonoGueble siBnenus. [Ipu3Haku U cxoCcTBa.

78. OCHOBHBIE ITOJIOKEHUSI TEOPUH MOAO0US.

79. Kputepuu nogoousi. [loHsiTue o TEmI0BOM Mo100UH.

80. TeriooTAa4a Mpu TEIIOBOM JIBUXKEHUM SKUIKOCTH.

81. Termoornaya mpu JaMHUHAPHOM JBMDKCHHHM >KHUIKOCTH B TpyOax u
KaHasax.

82. Temnoormaya mpu TYpOYIEHTHOM IBUKEHUU >KUIKOCTH B TpyOax u
KaHajax.

83. TernnmoobMeH npu MPOI0ALHOM OMBIBAaHUU ITy4YKa TPYO.



84. TernmooTaaya Mpu NONEPEYHOM OMBIBAHUU OJTMHOYHOU TPYOHI.

85. Temnootrnaya npu MONEPEYHOM OMBIBAHMU IIAXMAaTHOTO M KOPUIOPHOTO
my4dka Tpyo.

86. TernmoobMeH npu KOHJIEHCAIUH.

87. TermooObMeH IpU KUTICHUU.

88. TermooomeH nznyyeHneM. OCHOBHBIE MOHATHS U ONIPEIETICHHUS.

89. JIyueucmnyckaemasl CrtoCOOHOCTH Tel.

90. 3akon [Inanka.

91. 3akoH BuHna.

92. 3akon Credana - bonpimana.

93. 3akon Kupxroda.

94. 3akon Jlambapra.

95. JlyaucTelit TEII000MEH MEXTYy TUIOCKUMH MapajuIeTbHBIMU ITACTHHAMMU.

96. JIyducThIil TEIIIOOOMEH MEXIY TeJIaMU MPOU3BOIBHOU (POPMBI.

97. DKpaHbl U UX IPUMEHEHUE.

98. TemoBo€E U3NTy4EHHE TA30B.

99. IloHATHE CIOKHOTO TEMI000MEHA.

100. IIpeoOnagaHue  KOHBEKTHMBHOM  COCTaBISIIONIEH B CIIOXKHOM
TEMI000MEHE.

101. IlpeoOnamanue Ty4uCTON COCTABIIAIONIEH B CIIOXKHOM TEILJIO00OMEHE.

102. ITousarue o Temionepenaye. KoagpuuueHt remnonepeaayu.

103. Temionepenaya yepes MIOCKYKO OJHOCIONHYIO CTEHKY.

104. Tennonepenaya yepe3 MIOCKYI0 MHOTOCIIOWHYIO CTEHKY.

105. Tennonepenaya yepe3 HUIMHIPUUECKYIO OJJHOCTOMHYIO CTEHKY.

106. Tenonepenava yepe3 UUIUHIPUIECKYIO MHOTOCIIOMHYIO CTEHKY.

107. Tennoas uzossanus. Kpurndeckuii 1uaMeTp TEIIOBON U30JISIIHUH.

108. Haznauenue 1 npuHLIMN JEHCTBUS TEIJIOOOMEHHOTr0 anmnapara.

109. Buapl pacuera TEIIOOOMEHHBIX aIapaToB.

110. YpaBHeHue TermnoBoro OanaHca.

111. Tennonepenaya B TEIJI00OMEHHOM arlmapare.

112. V3menenue Temmeparypbl pabOYMX XKUAKOCTEH BIOJIb MOBEPXHOCTH
HarpeBa B TEIJIOOOMEHHOM anmapare.

113. Cpennuii TeMnepaTypHblil HAIrlop Mpy NpSIMOTOKE U MPOTUBOTOKE.

114. Cpennuii TeMnepaTypHbIil HAoOp NPy MEPEKPECTHOM TOKE.

7.2.5 IlpuMepHbIii MepeyeHb 3aIaHNI IS pelleHUusl MPUKJIAAHBIX 3a1a4

He npenycmMoTpeHo yd4eOHBIM MIJIaHOM

7.2.6. Mertonuka  BBICTABJEHHS OLEHKH TNpPH  MPOBEICHUH
NPOMEKYTOUHOM aTTeCTAIlUM

3a4€T MPOBOAUTCS MO TECT-OmiieTaM, KaXKIblii M3 KOTOphIX coaepxuT 10
BOMPOCOB U 3a7a4y. Kaxplif paBUIIbHBIN OTBET HA BOIIPOC B TeCTE olleHuBaercs 1
OastoM, 3aava oneHuBaercs B 10 6ayuioB (5 6ayutoB BepHOE pelieHne u 5 0aylioB 3a
BEpHBIN 0TBET). MakcuMalibHOE KOIMUeCcTBO HaOpaHHbIX O0amioB — 20.

1. Ouenka «HeymoBIeTBOPUTEIBHO» CTaBUTCA B CiIy4ae, €CIIM CTYACHT
HaOpan meHee 6 0amioB.



2. OueHka «Y IOBIETBOPUTEIBHO» CTaBUTCS B CIy4yae, €ClIM CTYACHT Habpai
ot 6 10 10 GamoB

3. Omenka «XopoIo» CTaBUTCA B Cllydae, eciii CTyAeHT Hadpan ot 11 mo 15
0aJuIoB.

4. Onenka «OTJIMYHO» CTaBUTCS, €CIU CTYJEHT HaOpai oT 16 no 20 6aios.)

7.2.7 I1acnopT OLIEHOYHBIX MATEPUATIOB

Kon
Kontponupyemsble pa3aensl (TEMBbI) . HanmeHoBaHue
Ne mi/m KOHTPOJIUPYEMO
JIUCITUTLIAHBI OLICHOYHOI'0 CPEACTBa
KOMIIETCHITNHT
1 Texmmieckas TepMOAMHAMHUKA - HAYKA O VK-1, OIIK-1 TecT, kOHTpONBbHAS paboTa,
3aKOHOMEPHOCTAX NPEBPALIECHUA SHEPTUH. 3amHTa na6opaT0pHHx
pabor....

2 3aKoHBI TEXHUYECKOH TepMoauHaMuKu. IIponeccel ¢ VK-1, OIIK-1 Tecr, KOHTPOJIbHAS pa60Ta,

UACAJIbHBIMU I'a3aMU U KPYT'OBBIC ITUKIJIBL. 3aH_II/ITa Ha60paTOpHLIX
pabor....

3 Peannble ra3el. Bonsgsoii nap. Mcreuenue. VK-1, OIIK-1 Tecr, KOHTPOJIbHAS pa60Ta,

JpoccenupoBanue. ITapocuioBele ¥ X0IOAUIHBIE 6
LUKJIbI. BraxHbill BO3AYX. 3alyTa JIabOpaTOPHBIX
pabor,...

4 Bunst Tennoobmena. TemonpoBogHOCTS, VK-1 , OIIK-1 Tecr, KOHTPOJIbHAS pa60Ta,

KOHBEKTHUBBLIHBIA Tel'IJ'IOO6MeH7 TENJIOBOC U3JTyUCHUE.
3a1mTa Ja00paTOPHBIX
pabor....

5 Crnoxueiit Teruiooomen. Termonepenaya. VK-1, OIIK-1 Tecr, KOHTPOJILHAS pa60Ta,
3ammTa J1abopaTOPHBIX
pabor....

6 TennooGmenHbIe anmapars. VK-1, OIIK-1 TecT, KOHTpOJIBHAS paboTa,
3amuTa 1a00paToOpHBIX
pabor....

7.3. MeTtoauyeckue MaTepuajibl, onpeaeJs0IllNe MPOUETYPbI
OLICHUBAHUS 3HAHNI, YMEHNH, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TectupoBaHue OCYIIECTBISETCA, JUOO TPU TIOMOIIM KOMIIBIOTEPHOMN
CUCTEMBbI TECTHUPOBaHHUS, JUOO C HMCHOJb30BAHUEM BBIJAHHBIX TECT-33JaHUI Ha
OymaxkHom Hocutene. Bpems TtectupoBanus 30 muH. 3areM OCYIIECTBIISAETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABISETCA OLEHKA COIJIACHO METOJUKE
BBICTABJICHUS OLIEHKH IIPHU IPOBEICHUHU TPOMEKYTOYHOM aTTECTalNU.

Pemenne craHmapTHBIX 3aJad  OCYIIECTBISAETCSA, JUOO TMPU TMOMOIIU
KOMIIBIOTEPHOIN CUCTEMBI TECTUPOBAHMSI, JINOO C MCMOIB30BaHNEM BBIIAHHBIX 3a/1a4
Ha OymaxkHOM Hocutene. Bpems pemienus 3anad 30 MuH. 3aTeM OCYILECTBIISECTCA
MPOBEpKA pELIEHUs 3aJad 3K3aMEHAaTOPOM M BBICTABIISIETCS OLIEHKA, COrJacHO
METOJUKE BBICTABJICHUS OLIEHKHU MPHU MPOBEAECHUH NPOMEKYTOUHON aTTECTAIUU.

Pemenne mnpukiagHBIX 3a7ad  OCYIIECTBIISIETCS, JIMOO TpU TOMOIIH
KOMITBIOTEPHOM CUCTEMBI TECTUPOBAHMUS, JTUOO C UCIOJIb30BAHUEM BbIJAHHBIX 3a/1a4
Ha OymaxkHoM Hocutene. Bpems pemenus 3amay 30 MuH. 3ateM OCYIIECTBIISETCS
MPOBEPKA PEIICHUS 3aJad HK3aMEHATOPOM U BBICTABJISIETCA OLIEHKA, COTJIacHO
METO/IMKE BBICTABJICHUS OLICHKHU MPHU MPOBEACHUU MTPOMEKYTOUHOM aTTECTALNH.




8 YUEBHO METOIJNUYECKOE U UH®OPMAILIMOHHOE
OBECIHEYEHUE JUCIHUITJINMHBI)

8.1 IlepeyeHb Yy4eOHOIi JHUTEPATYpPbl, HEOOXOIMMOM /JsI OCBOEHHSI
JTHCHHUILIHHBI

1. Tennorexuuxa, ITox pex. B.H.JIykuna : Yue6. mocobue /. - 2-e u3f., nepepad. - M. :
Beicm. mk., 2004 1.

2. A.Il.backakos, b.B. bepr, O.K. Butt u np. Terutorexauka ITox pen. A.Il.backakona :
Vueb. [Tocobue /. - 2-¢ u3., mepepad. u gor. - M. : DHeproatomusaart, 1991 r.

3. B. U.JIykpsaenko, B. I'. Crorueii, B. B. [llkupmuna. Termnmonepenaya : yued. mocodue / -
Boponex : BI'TY, 2005 r.

4. B.M. Jlykesuenko, C.B. Jlaxun, B.I'. Ctorneit., MY 64-2009. Metoa. yka3. 1o
nabopaTopHbM padotam Ne 1 - 4 mo kypey "Temnorexnuka" mans cryn. cnenuanbHocTet 280103
"3ammTa B upe3BbuaiiHbiXx curyanuax" u 280101 "be3zomacHOCTh IKHU3HEACITEIBHOCTH B
texHocdepe" ounoit hpopmbl 00yuenus / Kagp. TuOI'OBYC - Boponex: BI'TY, 2009 r.

8.2 IlepeyeHb HH(OPMAIMOHHBIX TEXHOJIOTHHA, HCHOJbL3yeMbIX HPH
OCYLIIECTBJICHUN O0Pa30BaTEJbHOr0 IpoLecca Mo JAHCHMIUIMHE, BKJIIOYasi
nepeyeHb  JIMIEH3MOHHOT0  NPOrPAMMHOIO0  O0eclieYeHusi, PecypcoB
UH(}OPMANUOHHO-TEJICKOMMYHUKAIMOHHOI ceTu «UHTEpHET», COBPEMEHHBIX

HpO(l)eCCl/IOHaJIle)IX 0a3 JAHHBIX " I/IH(l)OpMaHHOHHl)IX CIIPpAaBOYHBIX CUCTEM:

8.2.1 | Dnekmponnas ungpopmayuonnasn oopazosamenvuasn cpeoa BI'TY, koo

docmyna:

https://education.cchgeu.ru/

8.2.2 | Komnbvromepnvie npaxmuueckue paoomal.

— ABToMaTu3uMpoBaHHas 00pabOTKa pe3yIbTaTOB H3MEPEHUH B
nabopaTopuu

— Pacuer napamerpos nuxia Kapao

8.2.3 | Myasmumeouiinvie euoeoppacmenmol:

— KommngectBo temnoTsl. [1epBblil 3aKOH TEPMOIUHAMUKU

— Emg 06 suTpOonuun

— OcHoBBI TennoTeXHUKH. L{UKIIbI ra30TypOMHHBIX yCTaHOBOK. LIuki
Bbpaiitona.

— OcHoBsl TennotexHuku. [lonydenne xonona. LIMKIbI X0TOAUIBHBIX
YCTaHOBOK

— TemnoBsie ABuraTenu u ux K.u.ji. ukin Kapuo

— Tennonepenaya. Buasl Temionepenayn.

8.2.4 | MyabTuMeauiiHbIe JIEKIIMOHHbIE TeMOHCTPAIMH

— Kunernueckas moxens uneanbHoro rasza. Iuddysus razos.
Pacnpenenenne Makcgeina

— MBotepmebl peanbHOro ra3a. Mcnapenue u KoHJieH caius
— Tepmoaunamuueckue nukibl. [{uka Kapuo
— Outponus U (pa3oBbie mepexoabl. ArperaTHble COCTOSHUS
8.2.5 IIporpammHoe oGecnevyeHre KOMIBIOTEPOB JISl CAMOCTOSITEJILHOM 1
ayJIUTOPHOM PadoThI:

— OrmeparoHHbIe cucTeMbl ceMeiictea MSWindows;

— Iaker mporpamm cemeiictea MS Office;

— Iaker opucusix mporpamm OpenOffice;

— IIporpamma npocmorpa daiiio Djview;




— IIporpamma npocmotpa aitnos Gopmara pdf
AcrobatReader; MaTepuer-6pay3epsl Mozilla
Firefox, Google Chrome

8.2.6 | Ucmosb3yemble 3J1eKTPOHHbIE OMOTHOTEYHbIE€ CHCTEMBI:

—  Monyns kauroo6ecneueHnoctu AUBC « MAPK SQLy,
koj noctyma:_http://bibl.cchgeu.ru/provision/struct/;

—  YHuBepcHuTeTcKas OMbInoTeKa OHJIalH, KO J0CTyma:
http://biblioclub.ru/;

—  DBC UznarensctBa «JIAHb», kox moctyna http://e.lanbook.com/;

— OBC IPRbooks, kox noctyma: http://www.iprbookshop.ru;

—  Hay4Has dnekTponHas 6ubimoteka ELIBRARY.RU, kon nocryma:
http://elibrary.ru/.

8.2.7 | UndopmauuoHHbIE CIPABOYHbIE CUCTEMBbI:

- mopra’a (enepanbHbIX TOCYAapCTBEHHBIX 00pa30oBaTENbHbBIX CTAHIAPTOB

BBICIIIEr0 00pa3oBaHus, Kox pocryna http://fgosvo.ru;

- €AMHOE OKHO JI0CTyIa K 00pa3oBaTeIbHBIM pecypcaM, Ko A0CTyna

http://window.edu.ru/;

- OTKpBITHINA 0OpazoBaTeapHbIN pecypc HUAY MUDU, kox noctymna

http://online.mephi.ru/;

- OTKpbITOE 0Opa3oBaHme, Kox goctymna: https://openedu.ru/;

- (¢usnueckuii ”HGOPMAMOHHBIN TOPTaJ, KOJ JOCTyMa!

http://phys-portal.ru/index.htmi

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMASA JISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

JlaGopatopHbie CTEHIBI AJI TPOBeIeHUs TabopaTopHbIX padoT aya. 301A/3 u
ayn. 303/3

10. METOANYECKUE YKA3AHUSA JJIs1 OBYYAROLIUXCSA 11O
OCBOEHUIO JUCIHUIIJIMHBI (MO1Y JIsT)

[To mucnummuue «Tenmodusukay YUTAIOTCA  JIGKIMW, POBOMISTCS
nabopaTopHbie pabOTHI.

OcHOBO#1 H3y4YeHHsI TUCITUTUIMHEI SBIISTIOTCS JISKIIMH, HA KOTOPBIX U3JIaratoTcs
HanOoJiee CYIIECTBEHHBIC U TPYAHBIC BOMPOCHI, a TAKXKE BOMPOCHI, HE HAIICIIIHE
OTpa)KeHUs B yUeOHOU JHTEpaType.

JlabopaTtopHbie pabOTHI BBHITIOTHSIOTCS Ha JIAOOpaTOPHOM OOOPYAOBaHWU B
COOTBETCTBUHU C METOAMKAMH, MPUBEJICHHBIMHU B YKa3aHUSX K BBITIOJTHEHUIO PaboT.

Buy yueOHbIX 3aHsATHIA JlesITenbHOCTh CTy/IeHTa

Jlexmus Hanmcanne KOHCIEKTa JICKITUH: KpaTKo, CXEMaTHUYHO,
MOCJIEIOBATENbHO (PUKCHUPOBATh OCHOBHBIE IOJOXKEHHUS, BBIBOBL,
bopMyTUpOBKH, 0000IIECHNUS; MOMEYaTh BAXKHBIC MBICIH, BBIACISATH
KJIIOUEBBIE CJIOBA, TEpMUHBL. IIpoBepka TEPMHUHOB, TOHSITHUH C
IOMOIIIBIO SHIIMKJIOMI TN, CIIOBape, CIIPABOYHUKOB c
BBIMMCHIBAHUEM TOJIKOBaHUH B TeTpalab. OO0O3HAaUEHHE BOIPOCOB,
TEpPMHUHOB, MAaTe€puaia, KOTOPBIE€ BbBI3BIBAIOT TPYIHOCTH, TTOMCK
OTBETOB B PEKOMEHJyeMOH JmTepatype. Ecim caMOCTOSATENbHO HE
ylnaeTcs pa3o0paThcsi B MaTepHase, HeoOX0JuMO C(hOpPMYIHPOBATH
BOIIPOC M 3aJaTh MPENOAABATEN0 HA JIEKIMU WUJIM HA MPAKTUYECKOM
3aHATHH.



http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

JlabopaTopnas pabora

JlaGopaTopHbie  pabOTBI  TMO3BOJISIIOT ~ HAYYUTHCS  TPUMEHSTH
TCOPECTUUCCKUC 3HAHHA, IMOJIYYCHHBIC Ha JICKOHH IIpU PCIICHUH
KOHKPETHBIX 3amad. YtoObl HamboJyiee paIlMOHAJIBHO M IOJHO
HUCIIO0JIB30BAaTh BCE€ BO3MOXHOCTHU na60paTopHHx JJI1 IIOATOTOBKH K
HUM HEOOXOJMMO: CIIEAYeT pa3o0paTh JEKIHIO IO COOTBETCTBYIOLIEH
TeMe, O3HAaKOMHUTCS C COOTBETCTBYIOIIMM pa3ieiioM ydeOHUKa,
npopaldoTaTh JOMOJHUTEIbHYIO JUTEPATypy U MCTOUHUKH, PEIIUTH
3aa4¥ 1 BBIINOJHUTL APYTrvuC NMCbMCHHBIC 3aJaHHI.

CamocrosiTenbHas pabota

CamocrosiTennbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TIIyOOKOMY
YCBOGHHsI ~ y4eOHOro  MaTepuajla W Pa3BHTHIO  HaBBIKOB
camooOpazoBanusi.  CamocrosrensHas  pabora  mpexmosaraer
CIIENIYIOIME COCTABIISIOMIN !

- pabora ¢  TekctamMH:  y4yeOHHMKAMH,  CIOPAaBOYHUKAMH,
JONOJHUTEIBHOW JIMTEPaTypoid, a TaKKe NpopadOTKa KOHCHEKTOB
JICKIIUH;

- BBINOJIHEHHUE JOMAIIHUX 33aHUI U PacyeTOoB;

- paboTa HaJi TeMaMH Ul CaMOCTOSTEIILHOT'O U3yUeHHUS;

- ydacthe B pa0oTe CTYACHYECKMX HAyYHBIX KOH(EpEHIIHi,
OJIMMIIHNAT;

- IOJTOTOBKA K TPOMEXYTOUYHON aTTECTALINN.

IloaroroBska k
IIPOMEKYTOUYHON
aTTecTaruu

T'otoBUTHCS K IPOMEKYTOUHOU aTTeCTalluu clienyer
CHCTEMAaTHYEeCKH, B TEYCHHE BCEro cemectpa. VIHTEHCHBHAas
MOJIrOTOBKA JIOJDKHA HAYaTHCS HE TIO3HEE, YEM 32 MECSII-TI0IATOpa 10
MPOMEKYTOYHOW aTTecTanuu. JlaHHBIC Tepe] 3a4eToM TPH JHS
a¢(deKTUBHEE  BCEro  HCIOJb30BaTh  JUJII  IMOBTOPEHHS M
CHCTEMaTH3aI[MU MaTepuaa.




