ABTOHOMHAasI HEKOMMEPUYECKasd Opranusanud BbICHICIr0 06pa3ona1mﬂ

«CEBEPO-3ATTAJTHBIN OTKPBITHIA TEXHUYECKUII YHUBEPCUTET»

A0
—y

Gy, «YTBEpRKIAAIO»
A p OFIENL N
A >,
V. bﬂh“‘ 'el ¥,
B S ST AN

pekTop no YMP

#® O.M. Banbu
gTs6pa 2018 .

)

Pa0o4asi nporpaMmmMa JUCHUATNIINHBI

CKTEIIJIO®U3UKA»

HamnpaBnenue noaroToBku:
20.03.01 — Texnocgepnasi 6e30nMacHOCTb

[Ipodunb moAroTOBKHU:
be3onacHOCTh TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BOJCTB

Kpamudukanust (CTereHb): O0akasaBp

®dopma o0ydeHUs: 3a04Has

Cankr-IlerepOypr, 2018



Pabouas mporpamma yueOHo# aucuurmmubl «Temnodusmka» paspaborana B
coorBercTBUM ¢ TpeboBanusasmu DOI'OC BO mno Hanpasnenuto 20.03.01. —
TexnocdepHas 6€30macHOCTh

OCHOBHBIM JTOKYMEHTOM JJIsi pa3paboTKu paboyeil MporpaMMbl SIBISETCS
pabounii yueOnpiii man Hampasienus 20.03.01 — TexuocdepHas 6e30MaCHOCTS.
[Tpodunps moArOTOBKU:

be3omacHOCTb TEXHOIOTMYECKUX IIpOoIcCCOB U IMTPOU3BOJCTB

VY4eOHble 1 METOAMYECKUE MAaTEPHAIIBI 1O Y4€OHON AUCIUILUIMHE PAa3MEILECHbI B
AJEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTEIBHON Cpe/ie YHUBEPCUTETA.

Pa3paboTyuk:
[Tandepos H.H., k.T.H., 7011eHT

Penensenr:
2.K SIHCOH K.T.H., .3.H., IPOPEKTOp no Hay4dHo# padore UOYBO

«HanmoHanbHbIA OTKPBITBI UHCTUTYT

Pabouas nporpaMma  pacCcMOTpeHa  Ha  3acelaHHH Kadeapbl
DNEKTPOIHEPTETUKN U aBTOMOOMIIBHOTO TpaHcmopTa «12» centsadps 2018 roxa,
npoTokoJt Nel



COJIEP)KAHME

1. IIEPEYEHD INTAHMPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3VJIbTATAMU OCBOEHU A

OBPA3OBATEJIBHOM TTPOTPAMMBDBL.......ooooieeeeeeeeeeeeeeeeee e seeetet et eeeeetes s s e atesen s eseseseneneseens 4
2. MECTO YYEBHOM JUCLUIIINHBI B CTPYKTYPE OBPA3BOBATEJIbBHON
L0 I LY 0% 1 5 OSSP 6
3. OFBbEM JJUCIHUITJIMHBI B BAUETHBIX EJJVTHUIIAX ... 6
4, CONEPYKAHUE YUEBHOU JJUCLIATITIMIHDBL ...ttt 7
5. [IEPEYEHb YYEBHO-METOJMYECKOI'O OBECIIEYEHNS U151 CAMOCTOSITEJIBHOU
PABOTBI OBYUAIOHIUXCSA TIO AUCHUIIIIMHE .......coovviiiiiiiiie e 8
5.1. TeMBI KOHTPOIBHBIX PAOOT ....vviuriereeisrieieiasreesseessreessesasseesseeasreessesasneesmeessneessesasneesneessneesneseneenes 11
5.2. TeMbl KYPCOBBIX PAOOT (TIPOEKTOB) .....veeuveirureereessreassesssneesseessseessesanneesmesssneessesanessnnesnneessesanseeses 17
5.3. [lepeueHb METOAMYECKUX PEKOMEHIALIIM ...vvvvveesisiireeessiiiieesssisseeesssseeeessssneeessssnneeessnssneeesansneeas 17
5.4. IlepeueHb BOMPOCOB JJISI IOATOTOBKH K IKZAMEHY ....vveeuvrersressreesseeanseesseessseessessseessnesseessessnesnes 17
6. ®OHJI OLIEHOYHbIX CPEJICTB JIJ15 [TPOBEJEHUS [TPOMEXY TOYHON
ATTECTAINMM OBYUHAIOIIUXCSA ITO JUCHUIIIIMHE...........cooiiiieeiee e 20
7. IEPEYEHb OCHOBHOM 1 JOITOJIHUTEJIbHOM YUEBHOM JINTEPATYPBI,
HEOBXOUMOM 111 OCBOEHUS JIUCLIATITIMHDBL. ... 20
8. IEPEYEHb PECYPCOB MTHO®OPMALIMOHHO — TEJIEKOMMYHUKALIMOHHOM CETU
"MHTEPHET", HEOBXOJNUMBbIX IJII OCBOEHUA JUCHUITJIMHEBL .........c.oooveiiiieeiiiiee 21
9. METOINYECKUE YKA3AHUA I10 OCBOEHUIO AUCHUIIJIMAHBI ..., 21
10. IIEPEYEHb UH®OPMALIMOHHBIX TEXHOJIOI' M, UCITIOJIb3YEMBIX I1PU
OCYIIECTBJIEHMHN OBPA30BATEJIbHOI'O ITPOLECCA 110 IUCHUIIIMHE................... 22

11. OMMCAHUE MATEPHUAJILHO-TEXHUYECKOU BA3bI, HEOBXOJUMOM JIJIA
OCYIIECTBJIEHUSA OBPA30BATEJILHOI'O ITPOLIECCA TI0 YYEBHOU JUCIIMITJIMHE

............................................................................................................................................................ 22
12. BAJUIbHO-PEUTUHI' OBA I CUCTEMA OLIEHKU 3HAHUM .........ooveveeeeeeeeeens 23
B 08) 28 (03 XS 1 (PSP PP PR PPN 24



1. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 110
JANCHUIIVIMHE, COOTHECEHHbBIX C INTAHUPYEMBIMUA
PE3YJBTATAMM OCBOEHMS OFPA3OBATEJLHOM ITPOT'PAMMBI

1.1. OcHoBHas 1ieJb AMCITUIUIMHBI COCTOMT B TOM, YTOOBI BOOPYKHUTH OYIyIIETo
OakasiaBpa 3HAHUSIMH B 00JIaCTH TEIIIO(PU3UKHU:

— 3aKOHOMEPHOCTSMH HAMBBITOJHEWUILIETO0 B3aUMHOIO NIPEBPALLIECHUS TEIJIOTHI
U palboTHlI;

— 3aKOHOMEPHOCTSIMU TEIUIONEPEAAUN U TEIIIOMACCOEPEHOCA;

— BUJAMH, XapaKTEPUCTUKaMHU W TEOpPUEH TOPEHMs Pa3JIMYHBIX TOIUIUB C
aHAJIM30M TOKCUYHOCTH IPOJYKTOB CTOPaHMS;

— TMPUHIUIAMH JICHCTBUS U IHEPreTHUECKON 3(P(PEKTUBHOCTHIO PA3IUYHOTO
polla TEIUIOBBIX JIBUTaTeled M DSHEPreTHYECKUX YCTAHOBOK KOMIIPECCOPOB,
BEHTWJISITOPOB, XOJOJAWJIBHBIX MAalIWH, TEIUIOBBIX HACOCOB W  KPUOTEHHBIX
YCTaHOBOK, TETJIOOOMEHHBIX U TEINIOMAaCCOOOMEHHBIX allaparos;

— O03HAaKOMJICHHEM C TEXHOJIOTMEN TEIIOCHA0KEHUS PEAIpUITUH.

1.2. 3agauaMu U3y4eHUs TUCHUIUIMHBI ABIISIOTCA:

— O3HAKOMMTBCS ¢ METOJIOJIOTUEN TEPMOIMHAMUKHY;

— U3Y4UTh |-blil U 2-0¥ 3aKOHBI TEPMOJIMHAMUKH U TEOPUIO TEMIIOEMKOCTH;

— W3YYUTh TEPMOAWHAMHUYECKHE MPOUECCHl HACATBHBIX Ta30B, NPSMbIC U
oOpatHbIe, KpYTroBbI€ MPOIECCHI, IPsAMON 1 00paTHbIN UKL KapHo, mukisl [IBC u
['TY, X0I0IWIbHBIX, KpUOTEHHBIX YCTAHOBOK M TEMJIOBBIX HACOCOB;

— U3yuuTh BOAsSHOM map m mukiel [ICY, BmaXHBIM BO3AYyX, WCTEUYECHUE U
JPOCCEMPOBAHUE Ta30B U MAPOB;

— O3HAKOMMTBCS C TEPMOJIUHAMUYECKUMU MTOTECHI[MAIAMU;

— O3HAaKOMUTBLCA C BUJIAMU TEIIJIOOOMEHA;

— M3YyYUTh 3aKOHOMEPHOCTH I[I€pEHOCa TEIUIOTHl TEIUIOMPOBOIHOCTHIO,
KOHBEKIIUEH, U3TyYECHHUEM;

— O3HAKOMUTHCSA C TTIOHSATUEM CJIOKHOTO TETI00OMEHa;

— O3HAaKOMHUTBCA C YCTPOMCTBOM M TEIJIOBBIM PACYETOM TEIII00OMEHHBIX
arrnapaTos;

— W3YYHUTh BUIbI, XaPAKTEPUCTUKU U OCHOBBI TEOPUU TOPEHUS PAIAYHBIX
TOIUIAB C aHAJIM30M TOKCUYHOCTHU MPOAYKTOB CTOPAHUS;

— O3HAaKOMHUTBCS  C  NOPUHOMOAMH  JICUCTBUSL W DHEPreTUYECKOMH
3 PEKTUBHOCTHIO PA3TUYHOTO POJia TEIJIOIHEPTETUUYECKUX YCTAHOBOK, a TaKkKe
KOMITPECCOPOB, BEHTUJIATOPOB, XOJOAWIBHBIX U KPUOTEHHBIX YCTAHOBOK, TETJIOBBIX
HACOCOB TEIJIOOOMEHHBIX U TETNIOMaCCOOOMEHHBIX alllapaToB;

— O3HAKOMHUTBLCSI C TEXHOJOTUEH TETUIOCHAOKEHHUS U PAcueTOM TEIUIOBBIX U
THIPOMEXAHIUYECKHUX MPOIIECCOB DJIEMEHTOB CUCTEM TETUIOCHAOKCHHUSI.



1.3. Tlpouecc u3ydeHUs: AUCHUILIMHBI HampaBiieH Ha (DOPMUPOBAHME CIICIYIOIIUX
KOMIIETEHITUM:

Oowenpogpeccuonanvnsie (OIIK)

Koo Haumenosanue u (unu) onucanue KomnemeHyuu
KomMnemeHuuu

CITOCOOHOCTBIO YUUTBIBATb COBPCMCHHBIC TCHACHIINH PA3BUTHA
TEXHUKHU M TEXHOJIOTUH B 00JIaCTH 00eCIICUCHUS TGXHOC(bCpHOI‘/’I

OIIK-1 0€301acCHOCTH, U3MEPUTEILHON U BEIYUCIUTEILHON TEXHUKH,
UH(GOPMAIIMOHHBIX TEXHOJIOTHI B MPOQeCcCHOHATBHON
JIESATCIbHOCTH
IlIpogpeccuonanwvuuie (1IK)
Koo Haumenosanue u (unu) onucanue komnemeHuyuu
Komnemenuuu
IIK-22 CITOCOOHOCTBIO HCIIOJIB30BaTh 3aKOHBI M METOJbl MAaTEMATHKH,

CCTCCTBCHHBIX, TI'YMAHHUTAPHBIX KW JKOHOMHYCCKHUX HAYK IIpH
PCHICHUN HpO(l)eCCI/IOHaHBHI)IX 3aaa4d

IK-23 CHIOCOOHOCTBIO MPUMEHATh HA NPAKTHKE HABBIKM MPOBEICHUS U
OIMCAHMsI CCIIEAOBAaHU, B TOM YHCIIE IKCIICPUMEHTATILHBIX

1.4. B pe3ynbTaTe OCBOCHHUS TUCUUILIIMHBI 00YUYaOIUNACS TOJKEH:
3HaTh:

— OCHOBHBIC TCPMOINHAMNYCCKHC ABJICHHUS n OCHOBHEIC 3aKOHBI
TCPMOINHAMUKHU U TCINIOIICPCAAYH,

- FpaHI/IL[BI nx HpI/IMeHI/IMOCTI/I, HpI/IMeHeHI/Ie 3dKOHOB B BEl)KHGfIIlIHX
HpaKTI/I‘ICCKI/IX HpI/IJ'IO)KeHI/ISIX;

— OCHOBHBIC BCJIMYWHBI U KOHCTAHTHI TGHJ’IO(l)I/BI/IKI/I, nx OHPCI[CJ'IeHI/IC, CMBICIJI,
CHOCO6BI U CAMHUIBI UX I/ISMepeHI/ISI;

- (byHI[aMeHTaJIBHBIC OIIBITHI U UX pOJ'IB B paSBI/ITI/II/I HaYKI/I;

— Ha3HAY€HUE U MPUHLHUIBI ACHCTBUS BAXKHEUIIUX (PU3NYECKUX TPUOOPOB.
YMmern:

— OIpeAcNiaTh, KaKUe 3aKOHBI OITMCBHIBAIOT JAHHOE SBICHHUE WU dP(DEKT;

— 3aIMChIBATh YPAaBHEHUS IS BEIMYUH Terutodu3uku B cucteme CU;

— TIPaBWJIBHO UCTOJIKOBBIBATH CMBICJI BEIMYMH W TTOHATHH TETUIO(DU3UKH;

— HCTOJB30BaTh METOJbl MAaTEeMAaTHYECKOTO MOJCIUPOBAHUS, TMPUMEHATDH
METO/Ibl MATEMATUYECKOTO aHAIN3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX
U TEXHUYECKHUX MPOoOJIeMm;

— HCIIOJBb30BaTh PA3/IMYHBIC MCTOAMKH TCPMOIMHAMHUYCCKUX I/I3MepeHI/II‘/JI u
5




00pabOTKM SKCTIEPUMEHTAIBHBIX TAHHBIX.
Baanern:

— HaBbIKaMHW HCIIOJIb30BAHWA OCHOBHBLIX TCPMOAWMHAMHNYCCKHX 3daKOHOB H
IIPUHIUIIOB B Ba)KHEHIIINX IMPAKTHYCCKUX ITPHUITOKCHUAX

— OCHOBHBIMHM  MCTOAAMHM  MAaTCMaTH4YCCKOI'O daHaJin3da i1 PCIOCHUA
CCTCCTBCHHOHAYYHBIX 3a]1a4,

— IIpuCMaMH HCIIOJb30BdAHUA MCTOAOB MATCMATHUYCCKOI'O MOACIIMPOBAHUA B
HpOHSBOHCTBGHHOfI IIPAKTHUKC,

— CHOCOOHOCTBIO BOCIIPUHUMATDL U AHAJIU3UPOBATDH I/IH(i)OpMaHI/IIO.

2. MECTO YYEBHOM JUCIUILJINHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI'PAMMBI

Hucrummaa « Termnodusnkay oTHOCHTCS K 6a30Boit yacTu 0yioka b1 u
3aHMMAET OJHO U3 ICHTPAITBLHBIX MECT B IMMOATOTOBKE OakajiaBpa M0 HAMPABICHUTO
20.03.01 «TexnochepHas 6€30MaCHOCTHY.

JI71s1 yenenHoro 0CBOSHUS TUCIMILUIMHBI HEOOX0IMMO ONUPAThCs Ha 3HAHUS
pa3/elioB CIEAYIOMUX JUCIUIUIMH: MaTeMatuka, @usuka, Xumus, UadopmaTuka,
MexaHuKa.

[Tocnenyroniye TMCUMILIMHEL: - YTIpaBiIeHUE TEXHOCPEpHOH O€30MacHOCThIO,



3. OBPBEM JUCHUIIVIMHBI B BAYETHBIX EJIUHULIAX
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Mogayas 1. [Ipeamer Temnopusuku,
| | OCHOBHBIE oTIpeneNeHus: 36/1 1 1 34
TePMOAMHAMHYECKAS CHCTEMA H
TEeIJI0eMKOCTh.
2 Tema 1.1. BBenenue B Termnopusuxy 18/0,5 0,5 17,5
3 Tewma 1.2 Teopus TEII0eMKOCTH 18/0,5 0,5 1 16,5
4 Mopayasb 2. [lepBblif 1 BTOPOM 3aKOHBI 36/1 1 1 34 1
TEPMOANHAMHKH
5 Tema 2.1. IlepBbIii 3ak0H 18/05 | 05 | 05 17
TEPMOIUHAMHUKHU
6 Tema 2.2. Bropoii 3akoH 18/05 | 05 | 05 17
TEPMOIUHAMHUKHU
Mopayab 3. PeanbHble ra3pl, BOASHOM
7 nap, ucredyenue razon. Hukasi ABC, 36/1 1 1 34
I'TY u IICY.
Tewma 3.1. TepMogHAMUYECKUE ITUKIIBI
8 JBUTATEJIe BHYTPEHHETO CrOpaHus 18/05 | 05 | 05 17
(ABC) 1 ra30TypOMHHBIX YCTaHOBOK
TTY)
9 Tema 3.2. BonsHoii nap 18/0,5 | 0,5 | 0,5 17
Monayas 4. Teruionepenada u
10 | remomaccooomen. Buabl Temiooomena | 36/1 1 1 6 28
U TeNJI00OMEHHBIX ANNAPATOB
Tema 4.1 Terutonepenayda u
11 | TemnmomMaccomnepeHoc, OCHOBHbBIE 18/05 | 05 | 05| 2 15
MOHSATHS U OTIPEICTICHUS
Tema 4.2. Pacuet k03¢ duUIEeHTOB
12 TEIUIOOTAAYX U TEILIOBBIX TOTOKOB C 18/05 | 05 (05| 4 13
MTOMOIIBI0 KPUTEPUATHHBIX YPAaBHEHHIH
Bceero 144/4 4 4 6 130 1 IK3




4. COJEPKAHME YUYEBHOW U CHMUILIAHBI

Monayas 1. IIpeamer Tensiogpu3nKku, OCHOBHbIE onpeaeaeHus (36 yacos).

Tema 1.1. BBegenue B Tensiopusuxy (18 yacon).

TexHuyeckas TepMOAMHAMUKA U €€ MeToA. IlapameTpsl COCTOSHUSA: 1aBICHUE,
TeMIiepaTypa, YIelIbHBI 00beM. YpaBHEHUS COCTOSHMS HJI€aJbHBIX Ta30B.
NHnuBuayaibHas U YHUBEPCAIbHAS Ta30BbI€ MTOCTOSIHHBIE. [[pMeHeHne ypaBHEHUS
COCTOSIHUSL.

Buowt yueonwvix 3anamuii:

Jlexnus: Brenenue B Termnopusnky 0,5 yaca

Tema 1.2 Teopus TensioemkocTu (18 yacos).

OnpeneneHus MOHATUA TEIUIOEMKOCTEM B 3aBUCMMOCTH OT MpOIECCa, OT
KOJINYECTBA BENIECTBA M OT TEMIEpAaTyphl. 3akoH Maiiepa. ['a3oBeie cmecu:
criocoObl 3a1aHUsI CMECH Ta30B, MOHATHS NapIUaIbHbIX JaBICHUNA U 00BEMOB, 3aKOH
JlanpTOHA, KaK OCHOBHOM 3aKOH MOBEJEHHUS Ta30BBIX CMECEH, pacueT OCHOBHBIX
apaMeTpoB CMECH M COCTAaBISAIONIMX €€ KOMIOHEHTOB. PacdeT TermoeMKocTu
ra3oBbIX cMeceil. PacyeT KOJIM4eCcTB TEIIOTHI HA OCHOBE TEOPUU TETNIOEMKOCTH.

Buowt yueonwvix 3anamuii:

Jlexkuus: Teopus TEMIO0EMKOCTH 0,5 gaca

[IpakTueckoe 3ansatne: Teopus TEILIOEMKOCTH 1 vac

MogayJb 2. IlepBblii 1 BTOPOH 3aKOHBI TepMoAMHAMUKH (36 YacoB).

Tema 2.1. IlepBblii 3ak0oH TepmoauHamuku (18 yacos)

[TpuHIIMTT 2KBUBAJIEHTHOCTH TEIUIOTHI W paboTel. [lapamerp cocTostHUS -
BHYTPEHHSIS dHEprus, paboTa, Kak 1-blii crnoco0 mepemaun sSHEprum, padora
pacimpenus, padboTa IpOTaJIKUBaHUs, pacrojiaraemMasi padoTa, MOHATUE YHTAIIBIINH,
PV-koopauHaTel W MX CBOMCTBA. Teriora, Kak 2-oM CIOCOO Tepenayd dHEPTHU.
[Touarue sHTpormu, TS-koopauHaTel W UX CBoOMcTBa. TepMoIUHAMUYECKHE
MPOIIECCHI UJICATBbHBIX Ta30B U UX aHAJIU3 Ha OCHOBE 1-T0 3aKOHA TEPMOJUHAMUKU C
nzobpaxxenuem B PV- u TS-koopauHaTax.

Buowt yueonwvix 3anamuii:

Jlexkuus: [IepBbIit 3aKOH TEPMOANHAMUKU 0,5 gyaca

[Ipaktuueckoe 3anstre: [lepBblil 3aKOH TEPMOJIMHAMUKHI 0,5 vaca



Tema 2.2. Bropoii 3axkoH Tepmoaunamuku (18 yacos)

CymHOCTh BTOPOrO 3aKOHAa TEPMOJAMHAMHKH, (opMmyiaupoBka TomcoHa u
Knaysuyca. Ilonsitue tepmudeckoro KIIJ[ TermmoBoi mammHbl, paboTaromiei Mo
NpSIMOMY LIMKIY U €ro aHaJUTUYECKOe BbIpakeHue. [loHsTHME XOIOIMIBHOTO U
OTOMUTENBHOTO KOA(GOUIIMEHTOB XOJOJWIBHBIX MAalIUH W TEIUIOBBIX HACOCOB,
paboTaronmx Mo OOPaTHOMY IIUKITY M UX aHAJIUTHYECKOe BhIpaxeHue. [Ipsmoii ki
Kapao u ero kxma. Hurerpan Knaysmyca M npuHIMI BO3pacTaHUs SHTPOIIHH.
CoBMeCTHOE aHATUTUYECKOE BbIPAKEHUE | -TO U 2-TO 3aKOHOB TEPMOJUHAMUKH JIJIS
00paTUMBIX U HEOOPATUMBIX MPOIIECCOB.

Buowt yueonwvix 3anamuii:

Jlexms: BTopoii 3aK0H TepMOITMHAMUKA 0,5 gaca

[IpakTnueckoe 3ansaTre: BTOpoM 3aKOH TEPMOAMHAMUKHA 0,5 gaca

Monayasb 3. PeanbHble ra3bl, BOASHON ap, HCTEYEeHUE Ia30B

Huxasl ABC, I'TY u IICY (36 yacos).

Tema 3.1. TepmoauHamMuuyecKkHe UHMKJbI JBHUratejied BHYTPEHHEro
cropanus (IBC) u razorypounHbIX yctaHoBOK (I'TY). (18 yacos).

Pacuer mapaMeTpoB XapakTEpHBIX TOUYEK TEOPETUYECKHUX IMKIOB M CTaTeu
TEIJIOBOTO OajlaHca MalllWH, pa0OTaIoIIKUX 0 ACHCTBUTENIBHBIM IUKJIaM. PeanbHbie
raspl, OCHOBHbIC IOHATHSA. YpaBHeHUE Ban-nep-Baanbca. YpaBuenue Maliepa-
boromo6oBa. Iukiasl nmapocunossix yctaHoBOK (IICY). [uknel Penkuna u TOL]
(TETIORNIEKTPOIIEHTPANIb) U HMX CPABHUTENBHBIA aHAIM3 MO Kmja. Tumbsl TypOuH
yCTaHaBJIMBAEMbIX Ha KOHJIEHCAIMOHHBIX AnekTpocTaniuax (K2C) u TOLI.

Buowt yueonwvix 3anamuii:

Jleknus: TepMoauHAMHUYECKHUE ITUKIIBI IBUTATEIICH 0,5 gaca
BHyTpeHHero cropanus (JIBC) u razoTypOuHHBIX
yctaHoBOK (I'TY)
[IpakTuueckoe PacueTr mapameTpoB XxapaKTepHBIX TOUEK 0,5 gaca
3aHSTHE: TEOPETUUYECKHX ITUKIIOB U CTaTEH TEIIOBOTO

OaslaHca MaiuH, padoTarONUX 110
JICUCTBUTEIBLHBIM IIMKJIaM. PeaibHbIC ras3bl,
OCHOBHEIE TOHATHUA. Penienne 3aad.

Tema 3.2. Boasinoii nap (18 gacos).

PV-, TS- u hS-auarpammsel BoastHOTO Tiapa, TabJIUIIBl BOJASHOTO mapa. TemioTa napa
U pacyeT €€ COCTABJISIONINX 110 JUarpaMMamM U TabnauiaMm. BiaxxHeiil BO3ayXx:
a0COJIFOTHAs U OTHOCUTEJIbHAS BIAXKHOCTh, BIArocojep kaHue, TeMIepaTyphbl
MOKpPOI'0 ¥ CyXOr0 TEpPMOMETPOB, TOUKA POCHI, ICUXPOMETPUUECKAS PA3HOCTh
temriepatyp. Mcreduenne u npoccenupoBanue ra3zoB u mapoB. Coruia u quddy3opsi,



aHaJIu3 3aKOHOMEPHOCTEW U3MEHEHUS UX CEYEHUN B I03BYKOBOU U CBEPX3BYKOBOU
4acTU HA OCHOBE |-ro 3aKk0Ha TEPMOJMHAMUKHU I ITOTOKA. Pacuer ckopocrei
ucredeHus u3 cones. Kommpeccopsl. OCHOBHBIE BUIBI M HA3HAYECHUE.
OpHocTyneH4aTslid MOPIIHEBOK KOMITpECCOp. MHOTOCTYIIEHYaToOE CKATHE.

Buowvl yueonwix 3anamuii:

Jlexnus: BonsHoit map 0,5 yaca
[TpaxTHueckoe Temnora mapa u pacdeT € COCTaBJISIOIINX 110 0,5 yaca
3aHATHE: JauarpaMMam | TaOJIuiam.

Mopayas 4. Tensionepenaya u TemiomMaccoodOMeH. Buabl TtemsoodOMena u
TeNnJ1000MeHHbIX annaparos (72 yaca).

Tema 4.1 Temnonepenaya m TemJI0MaccONEepPeHOC, OCHOBHbIC MOHATHS H
onpeaesaenus (36 yacos).

Teopus TEIIONPOBOAHOCTH: TEMIIEPATYPHOE I0JI€, TEMIIEPATYPHBIN I'PAJIUECHT,
TEIUIOBOM TOTOK, 3akOoHbI Pypbe u HproroHa-Puxmana. Ilepemaua temura uepes
IUIOCKYIO U IWJIMHIPUYECKYIO CTEHKH MPU FPAHUYHBIX YCIOBUAX 1-ro U 3-r0 poOJIOB.
[ToHsiTHE O HECTALIMOHAPHOM TEMIONPOBOAHOCTH. KOHBEKTUBHBINA TETLIOOOMEH U €r0
MexanusM. Kpurepun nogobust Pelinonbaca, I'pacroda, [Ipanaris u Hyccensra u
UX (PU3HYECKHUI CMBICIL.

Buowt yueonwvix 3anamuii:

Jlexuusi: Tennonepenaya u TEMIOMACCONEPEHOC, OCHOBHBIE 0,5 gaca
MIOHATHS U OTIPEICTICHUS
[Ipaxktnueckoe  Ilepemaua Temma yepes IIOCKYO U myHApUYeckyro 0,5 gaca
3aHSTHE: CTEHKH IIPU TPAHUYHBIX YCIOBUSIX 1-r0 U 3-TO pOJOB.
[TonsTE 0 HECTAIMOHAPHOM TEILIONPOBOIHOCTH.
KOHBEKTHBHBIN TEIUIOOOMEH M €70 MEXaHU3M.
Pemenue 3anau.
Jlabopatopnas ~ Terutonepenayda U TEMIOMACCOMIEPEHOC 24aca
pabora:

Tema 4.2. Pacuer k03¢ QUIMEHTOB TEIUIOOTAAYH U TEILUIOBBIX MOTOKOB C
NMOMOIIbI0 KPUTEPHAJIBHBIX yPaBHeHHH (36 4acoB).

TenmooOMeH W3JIydeHHWEM, OCHOBHBbIC TOHSTHA W ompenesieHus. Mzmydenue
coOCTBeHHOe U Tmajawniee, KOAIQPUIMEHTH COOCTBEHHOIO U IMaJaroUIero
u3inydenus. Mcnonb3oBanue kodpduireHTa COOCTBEHHOTO H3Iy4YeHUs (CTEMEeHU
YEpHOTHI) JJISI pacueTa pe3yIbTUPYIOUIEro TEIUIOBOrO0 MOTOKA. 3aKOHBI TEIJIOBOTO
usznyuenus: [Tnanka, Credana-bonbumana u Kupxroga. TemiooOMeHHbIE anmapaThl
u ux pacuer. Buasl TemnooOMeHHBIX —anmapaToB. CXeMbl  JIBUXKEHUS
TEIJIOHOCUTETIEH B PEKYNEePaTUBHBIX TETUIOOOMEHHBIX amnmaparax (peKyrnepaTopax).



Buowt yueonwvix 3anamuii:

Jlexnus:

[IpakTueckoe
3aHATHE:
JlaGoparopHas
paborTa:

[Tonsitue 06 nnpopmanuu. Konuposanue 0,5 vaca
unpopmanuu Pacuet kosunrenton

TEIUIOOTJA4YH U TETUIOBBIX MOTOKOB C  TTOMOIIBIO
KpUTEpUATIbHBIX YPaBHEHHI

HccnenoBanue paboThl TpyOUaTOro 0,5 vaca
TeriooOMeHHuKa. Pemenne 3amauy.
Onpenenenre ko3pGUIMEHTA TEIJIOOTIaYH OT 4 gaca

TOPU30HTAJIBHBIX TPYO pa3IMUHBIX TUAMETPOB,
U3TOTOBJICHHBIX U3 OJJMHAKOBBIX MaTEPUATIOB

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 15
CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIIUXCA IO JUCIUIIJINHE

5.1. TeMbI KOHTPOJIBLHBIX Pa00T

“IlepBBIi U BTOPOM 3aKOHBI TEPMOJIVMHAMUKH

BapuanT 3aanus Beioupaetcs 1o nocieaneit mudpe mudpa cryaeHTa.

TaOmuna 3amanuii

Bapuant

Howmepa 3amau

0

1,11, 21, 31, 41,51 ,61, 71

2,12,22,32,42,52,62, 72

3,13, 23, 33, 43 53, 63, 73

4,14, 24,34, 44, 54, 64, 74

5, 15, 25, 35, 45, 55, 65, 75

6, 16, 26, 36 ,46, 56, 66, 76

7,17,27,37,47,57,67, 77

8,18 ,28,38, 48, 58 ,68 ,78

9, 19, 29, 39, 49, 59, 69, 79

Ol Nf|O|OI||B~|W|IDN]|PF

10, 20,30, 40, 50, 60, 70, 80

1. 3a Hepgento u3 crakana ucnapuioch 50 T Boabl. CKOJIBKO B CPEAHEM MOJIEKYII
BBUIETAJIO C IOBEPXHOCTH BOJBI 32 1C.


http://edu.nwotu.ru/mod/scorm/view.php?id=54381
http://edu.nwotu.ru/mod/scorm/view.php?id=54381
http://edu.nwotu.ru/mod/scorm/view.php?id=54381

2. B 6amnone emkocThio 15 1 HaxomuTcs cMmech, coaepxamtas 10 r Bogopona,54
BoJisiHOTO Tlapa u 60 r okucu yriepoaa. Temmeparypa cmecu 27 0 C. Onpenenutb
JaBJICHUE.

3. Cmech BOIOpOJIa U TeUsl HAXOAuTCs B OaistoHe oo0bemoM 30 J1 rpu Temmeparype
300 K u naBnenuu 830 klla. Macca cmecu paBHa 24 r. Onpenenuts Maccy Boopoaa
U TeIus.

4. Cocyn oobemoM 10 1 conpepsxut renumii noj nasienueM 1 Mlla u npu Temneparype
300 K. [Tocne Toro, kak u3 6amiona BeimymieHo 10 r renusi, Temneparypa B 6ajoHe
nonusunack A0 290 K. Onpenenuts JaBiaeHUE Teus, OCTABIIErocs B OaJIOHE.

5. Onpenenuth IUIOTHOCTh CMECH, cOCTosAlmed U3 4 r reaus W 28 r a3ora Mpu
temmepatype 27 ° C u mapnenun 1 MITa.

6. B amsene B Hauane TakTa cxkaThs TeMmieparypa Bosayxa 40 ° C, a masieue 78,4
klla. Bo Bpems cxxatus o6beM ymeHbIaercs B 15 pa3, a gaBrneHue Bo3pacrtaer Ao 3,5
Mna. OnpenenuTs TeMIEpaTypy Bo3ayxa B KOHIE TaKTa CKATHS.

7.HaliTu OTHOCHUTENIBHYIO MOJIAPHYIO MAacCy HEKOTOpPOIO ra3a, €ClIU €ro IIOTHOCTh
cocrasister 12.2 kr/m > npu Temreparype 300 K u nasnenun 700 klla.

8. ANBINUHUCT NPU KAXKIOM BJIOXE MOTJIOMIAET 5 T BO3AYyXa, HAXOMSIIETrocs Ipu
HOPMAaJIbHBIX ycloBuUsAX. HaliTu 00beM Bo3myxa, KOTOPBIN JOJKEH BIBIXATh 33 TO K€
BpeMsI alIbIIMHUCT B TOpax, Tie JaBieHue paBHo 79,8 kIla, a temmeparypa -13 ° C.

9. B cocyxe oobemom 20 11 mpr temmeparype 27 © C HaXOAUTCS cMeCh KHCIOpOa
MAacCOM 6 T M YIJIEKMCIIOTO ra3za Maccoi 66 r. OnpeaenuTp 1aBIE€HUE CMECH.

10. B cocyne 00beMOM 251 HaXOAUTCS YIJIEKUCIBIA Ta3 Maccod 6T UM 3aKUCh a30Ta
(N,O) maccoii 4r npu Temneparype 400K. Haiitu naBneHue cMecu B cocyie.

11. bamnoH, cogepxamuii 1 Kr a3oTa, Npyu UCIBITAHUU B30PBAICS IMPU TEMIIEpATYpE
350 ° C. Kakoe KOJIMYECTBO BOZOPOAA MOKHO XPaHHTH B 3ToM batone mpu 20 ° C,
MMesl ISITUKPATHBIN 3arac MpOYHOCTH.

12. OmnpenenuTe MOJSPHYIO MacCy rasza, CBOHCTBA KOTOPOIO COOTBETCTBYIOT
cBorictBaM cMecH 160 r kucinopona u 120 r azora.

13. Onpenenuts MIOTHOCTh CMECH 4 T BOJIOpoaa U 32 T KUCJI0pO/ia IPU TeMIepaType
7 ° C u naBnenuu 100 kI1a.

14. Jlo kakoi TeMIiepatypsl IIpU HOPMAJIBHOM JAaBJIECHUU MOKHO HArpeTh KUCIOPOJ,
YTOOBI €70 MIIOTHOCTh CTajla paBHA TUIOTHOCTH a30Ta MPU HOPMAJIBHBIX YCIOBHUSIX.

15. CoBpemeHHass TexHMKa MO3BoJiieT co3aarb Bakyym 1o 0,1 nlla. Ckonbpko
MOJIEKYJI Ta3a OCTAETCS MPU TAKOM BaKyyMe B 1 cM 3 nipu temneparype 300K?

16. Koren comepxuT neperpersii BOAsHOW map macco 0,5kr mpu Ttemreparype
450K. Onpenenuth naBICHUE NIapa B KOTJIE, €CIIA €r0 EMKOCTh paBHa S01.

17. Hekotopslii ra3 Haxoautces o AasieHueM 126,7xlla npu temneparype 305 K.
OIpenenuTh MOISPHYIO MACCy Ta3a, €ClIH IIIOTHOCTH ra3a paBHa 0, [ kr/m ° .

18. CxonbKO MOJIEKYJ ra3a COIEpPKUTCS B Koj0e oObeMoM 1 J1, eciiu JaBiieHHUEe raza
coctasisiet 300 klla, a Temneparypa raza 400K.

19. lIBa cocyna, copeprkaIiie oJIMHaKOBbIE MAcChl OJHOTO T'a3a, COCTUHEHBI TPYOKOMH
c kpanom. B mepBom cocyae nasinenne 5000 Ila, Bo Bropom 8000 Ila. Kakoe
JIABJICHHE YCTAHOBUTCSA TIIOCJI€ OTKPBITUSI KpaHa, €CJIH TeMIlepaTypa OCTAHETCS
HEU3MEHHOW?



20. Onpenenuth TEMIEPATYPY raza, HAXOAAIIETOCS B 3aKPHITOM OaJlJIOHE, €CIIA €ro
naBiieHre yeennumiioch Ha 0,4 % nepBoHayanpHOrO Npy HarpeBanuu Ha 1K.

21. B cocyne oobsemom 20 1 coxepxkutcs 40 r HeoHa mpu naiaenuun 200 klla.
OnpenenuTe KOHLEHTPALMIO aTOMOB HEOHA W CPEAHIOI KWHETHYECKYIO SHEPIHUIO
OJIHOTO aToMa.

22. CKOIBbKO MOJIEKYJI KUCIOPO/ia COJAEPKUTCS B cocyne oobemom 10 eM® | ecom npu
TEIJIOBOM Xa0TUYECKOM JBMXKEHUU cO cpeaHeil ckopocThio 400 M/c OHM TIPOU3BOMST
Ha CTeHKe cocyna nasienue 1 klla?

23. HaiiTi 9ncI0 MONeKys BOZOpoAa B OZHOM lem® , eciu maBienue paBHO 0,266
MlIla, a cpenHsis KBagpaTHUHasi CKOPOCTH MPH TaHHBIX yciaoBusax paBHa 1400m/c.

24. T'a3 3anumaetr oOwveM 4n mon gasieHueMm 500 Ila. Ompenenutb cymmapHYIO
KHHETHYECKYIO 3HEPTHUIO MTOCTYIATEIbHOTO ABUKEHUS MOJIEKYJI.

25. Ilpu xakou TemIepaTrype CpeaHss JHEPrus TEIUIOBOTO JABMKEHHS MOJIEKYII
aproHa Oyzaer B 3 pa3a OoJibllie, YeM CpEIHSsl PHEPTUsl BPaIIaTeIbHOTO JBUKEHUS
MOJIEKYJIbl METAHA ITPU HOPMAJIbHBIX YCIOBUSX?

26. 1 kr gByxaToMHOro raza Haxogutcs noj nasieHueM 80 klla nu umeer MIOTHOCTH
4 xr/m°® HaiiTH SHeprHIO TeIUIOBOTO JBHKEHNUS MOJICKYII a3 B ITUX YCIOBHSIX.

227. HaliTu TOJNHYIO KHHETUYECKYI0 HSHepruto Mois ammuaka NH; |, a Ttaxke
KMHETUYECKYIO SHEPTUIO BPAILlATEIbHOTO JBHXKEHUS OJTHOM MOJIEKYJIbl aMMHUAKa MPH
TeMIeparype 27°C.

28. I'a3 3anumMaer o0beM 1 11 mox gaBnenuem 2 klla. OnpenenuTs KHHETUYECKYIO
DHEPrUI0 TOCTYNATEIbHOTO JBUYKEHUS BCEX MOJIEKYJ, HaXOJIAIIUXCS B JAHHOM
o0OBeMe.

29. OnpenenuTh CPEOHIO KUHETHUYECKYIO JHEPrUI0 BpPAIIATEIbHOTO JIBUKCHUS
OJTHOM MOJIEKYJbl ABYXaTOMHOTO Ta3a, €CIM CyMMapHas KUHETHYeCKas IHeprus
MOJIEKYJ OJTHOTO KHMJIOMOJIS 3TOro rasa pasHa 3,01 M/Ix.

30. Kakoe 4MCIIO MOJEKYT ABYXaTOMHOTO rasa 3aHmMaeT o0bem 10 cm® mpu
nasrennu 5,32 xIla u temmepatype 27°C? Kakoii cyMMapHO# 3Heprieil TemIoBoro
JBIKEHUS 00J1aJal0T ATH MOJICKYJIIbI?

31. Ha ckoipko u3MeHHUTCs aTMOc(epHOe JaBieHUE NpH Moabeme Ha Bbicoty 100m
HaJl ypOBHEM MODS, €Cu AaBieHue Ha ypoBHe Mops paBHO 100 kIla. CuuraTh, 4TO
temneparypa paBHa 290 K u He u3MeHseTcs C BBICOTOM.

32. Ha kakoli BBICOTE HaJl MOBEPXHOCTHIO 3eMJIM aTMochepHOEe HaBJICHUE BJBOE
MEHBIIIE, YEM Ha MOBepXHOCTU? CUuTaTh, YTO TEMIIEpaTrypa Bo3ayxa paBHa 290K u
HE U3MEHSETCS C BBICOTOM.

33. Ha cKoJIbKO MPOLIEHTOB OTJIMYAETCS IABJICHHE BO3/yXa B LIaXTe IyOMHOU 1 KM
OT JABJICHUS HA TOBEPXHOCTH. TeMmmepaTypbl CUMTATh OJAMHAKOBBIMU M PaBHBIMU
27°C.

34. Bo CKOJNBKO pa3 CpelHss KBaapaTHYHas CKOPOCTh NBUIMHOK, B3BEUICHHBIX B
BO3/IyX€, MEHbBIIE CpEJHEH KBaJPAaTUYHON CKOPOCTH MOJIEKY]l Bo3ayxa? Macca
nbutaEKn 107° T, Boznyx cuntath OHOPOIHBIM Ta30M, JIJIsi KOTOPOTO W = 29 T/MOJIb.
35. Ilpu kakoil Temmeparype CpeaHsid KBaJapaTU4YHAs CKOPOCTh MOJIEKYJ a30Ta
OoJibllle UX HanboJiee BEposITHOM ckopocTH Ha 150 m/c.



36. OnpenenuTs CPEIHIOI IIMHY CBOOOIHOrO MpoOera MOJIEKYJ BOJOpOAa MpHU

temmeparype 27°C  u pmasiernn 3-10° Ila (3deKTHBHBIH mUAMETP MOJIEKYIIBI

BOJIOPO/Ia MPUHSATH PaBHOMN

3*10™ ).

37. bannon emkocThio 10 11 cogepxKuUT a30T Maccoi 1. OnpenenuTs CpeIHIO JIUHY

cBOOOHOrO Tpobera Mojekya (3h(EeKTUBHBIN AUAMETP MOJCKYJIbl a30Ta MPUHATH

pasHoit 0,310 m).

38.Haiftu > pexTuBHBIN AuaMeTp MOJEKYJI BOJIOpPOAA, €CIH IJii BOJAOpPOJAa TNPHU

HOPMAaJTbHBIX YCIOBHSIX JUTMHA CBOOOIHOTO Ipodera Momeky 1,12+107 cm.

39. Haiitu Bpems cBoOOAHOTO Mpodera MojeKyn Bogopoaa npu aasinenuu 0,1 Ila u

temneparype 100 K (addextuBHbII AramMeTp MOJIEKYJIbl BOJOPO/Ia MPUHATH PABHBIM

. 3,210 m).

40. Kakoe mpenenpbHOE YHCIO MOJEKYJ ras3a JODKHO HaxoguTbess B 1 cMm

chepruiecKoro cocyja, IMaMmeTp KOToporo 15 cM, 4ToObl MOJIEKYJIbl HE CTATKUBAIIUCH

apyr ¢ apyrom? TIpuusTh 3 EKTHBHBINA qHaMeTp MOJIEKYT paBHbIM 3x1070 u.

41. BplYMCIUTH YIEJIbHBIE TEMJIOEMKOCTA TPU TOCTOSHHOM pAaBiiecHMu'" P "u

NOCTOSIHHOM OOBE€ME HEOHAa W BOJOPOJA, MPUHUMAs ASTH Ta3bl 3a HJIEAIBHBIE.

Mosiprast Macca Heona 20+10"° kr/mons, Bogopozna 2+107 kr/Monb.

42. bamnon ¢ a3zorom jasuraics co ckopoctbio 50 m/c. Ha ckonbko KenabBUHOB

Harpeercs ras pu BHE3aMHOW OCTaHOBKE OayutoHa?

43. Tpexaromusbiil Ta3 noxa nasieHueM 240 klla u npu temneparype 20°C 3annmaer

oowveM 101. OnpenenuTs TEMIOEMKOCTb 3TOTO Ta3a MPU MOCTOSIHHOM JIaBJICHUU

244. Ilpu Temnepartype 207°C, macca 2,5 kr HEKOTOPOTro rasza 3anumaeTr oobvem 0,3 M

OnpenenuTe [aBJICHUE Ta3a, €CIHM YJENbHAas TEIUIOEMKOCTh MPU IMOCTOSHHOM

nasnennu pasua 519 Ix/(xr K)un y=C ,/C,=1,67.

45. BeraucauTh yneabHbIC TETUIOEMKOCTH Ta3a, 3Hasl, 9TO €ro MoysipHas Macca 4410

3 KI/MOJIb M OTHOIICHHUE TEIIOEMKOCTEH v=C, /C, =1,33.

46.M3BectHbl ynenbHble TemoeMkocT raza: Cy=649 Jbx/(xr K) u C, =912J1x/(xr

K). Haiitu MmonsipHyt0 Maccy rasa v 4uciio CTeTIeHe CBOOOIbI €r0 MOJICKYJ.

47. OtHOCHTEIbHAS MOJICKYJIsIpHas Macca ra3a 4. OtHomenue temnoemkocreit C, /C,
=1,67. BeIUMCINUTH yI€JIbHbIE TEIIOEMKOCTH Ta3a.

48. Pa3HOCTh yHIeNnpHBIX TeIoeMKocTe Hekoroporo raza 2,08 kJDx/(kr K).

OnpenenuTs OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy rasa.

49. Hexotopsiit Ta3 Haxoautces npu Temmepatype 350K B Oamnone emkocts 100 1

nox nasienuem 200 klla. TermmoeMKOCTh ATOTO raza Mnpu NOCTOSHHOM o0beme 140

Jx/K. Onpenenuts otHomenue Temtoemkocteit C, /C, .

50. BpIUUCAUTH TEMJIOEMKOCTh (IIPU MOCTOSIHHOM OOBEME) rasa, 3aKIFOUEHHOrO B

cOCyJl eMKOCThIO 20 J1 Ipy HOPMAJIBHBIX YCIOBUSX. ['a3 0JITHOATOMHBIN.

51. Ilpu ammabatuyeckoM pacmmpeHuud a3oT Maccod 10 T coBepmaer paboTy,

paBHyto 351 JIx. Ha cxkoiapko ymMeHbIIMIACh BHYTPEHHSS 3HEPrUsl U MOHHU3UIACH

TEeMIEpaTypa a30Ta, €Clid €ro yAelbHas TEIUIOEMKOCTh MPU MOCTOSHHOM 00beme 742

Jx/(xr K).

52. B 3akpbeiToM cocyze 00beMOM 2 7 HaXOJIUTCA a30T, IUIOTHOCTh KOToporo 1,4

kr/mM° Kakoe KOIH4eCTBO TeIIOTH HaI0 COOBIIHTH a30Ty, YTO6b! HarpeTh ero Ha 100

K? Ha ckOnbKO yBEJIMUNUTCS BHYTPEHHSIA SHEPTUA a30Ta?

3

1



53. Ilpu aguabaTryecKkoM pacIIMpeHHH KUCIOpOoia C HadalbHOUM Temmnepatypoit 320
K BHyTpeHHss1 3Heprusi ymeHblnmiach Ha 8,4 kJ/[k, a ero o0bem yBenuumiics B 10
pa3. Onpeaenutb Maccy KUCIOpoa.

54. Bo ckonbko pa3 yBenuuuTcs oobem 0,4 MoJisi BOJopoAa MpU U30TEPMUUYECKOM
pacIIMPEHUH, €CIM TPU OSTOM Tra3 Moaydwsn KojaudecTBO Termnotel 800 Jxk?
Temneparypa Boopozaa 27°C.

Kakyto paboTy coBepIiui ra3 npu CBOEM pacliupeHun?

55. Bogopox Maccoii 6,5 T, Haxomsumiics mpu Temmeparype 27°C, pacimpsiercs
BJIBO€ IIpY IMOCTOSIHHOM JAaBJIEHUM 3a CYET NMPUTOKA W3BHE Teryia. Haiitu paboty
paclIMpeHus ra3a, U3MEHEHHE BHYTPEHHEW >HEPruu ra3a U KOJWYECTBO TEIUIOTHI,
COOOIIIEHHOE Ta3y.

56. Ilpn agmaGaTU4eCKOM CKaTUKM OJHOTO KWJIOMOJISA JABYXaTOMHOTO ra3a Oblia
coBepiieHa padora B 146 k/[x. Ha ckonpko yBenuuuaach BHYTPEHHSS SHEPrHs rasa
U TEMIIepaTypa ra3a npu C>kaTuu’?

57. O6beM a30Ta yMEHBIIAIOT B 2 pa3a: a)U30TEPMHUUECKH; 0) aquadaTHIecKu.
Omnpenenutp paboTy, 3aTpauyeHHYIO Ha CXKaTHe rasza, B 000MX CiIydasx Macca rasa 2
KI', HA4aJIbHas TEMIIEpATypa 15°C.

58. Kucnopon maccoit 10 r nHaxonutcst noa aasienreM 0,3 Mlla npu Temneparype
100°C. Tlocie HarpeBaHHMsi IPH IOCTOSHHOM NABICHHH 00BeM rasa paseH 10 L.
HaliTh KONMM4YecTBO TEIUIOTHI, IIOJIYYEHHOE TIa30M, HW3MEHEHUE €ro BHYTPEHHEH
SHEPruu U paboThl, COBEPIICHHON Ia30M.

59. 3akpeiThlii 0amioH eMkocThto 10 51, comepskamuii KUCIOPOJ MpU JABJICHUU 2
MIIa u Temmepatype 7 ° C, Harpeaercst 10 Temmepatypsi 27°C. Kakoe KoTH4eCTBO
TEIUTIOTHI IEPEIAHO razy?

Ha ckoibpko yBenuuuiaach BHyTPEHH:S SHEprus ra3a’?

60. B nmnuHape nmoa MNOpIIHEM HaxoauTcs Bo3AyxX. Ha ero HarpeBanue npu
NOCTOSSHHOM  JlaBjieHuu 3arpayeHo S5 k/Dx temnorel. Onpenenuts padoTy,
COBEPILIAEMYIO IIPH 3TOM ra3oM. Y IeJbHasl TEIIOEMKOCTh BO3yXa MPHU NOCTOSHHOM
nasnenuu 1 kJ[x/(kr K); Mmonsipras macca Bo3ayxa 29 r/mMoib.

61. B tonke mapoBo#i TypOuHbI pacxoayercs 0,35 kr quzenpHOro toruBa Ha 1 kKBT-
q sHepruu. TemmepaTypa mocTymaromiero B Typouny mapa 250°C, Temmeparypa
terwtonpuemunka 30°C.

Boraucnutes  KIIJI TypOunsl. Haiitu KIIJ[ wuneanpHONM TETUIOBOM MalllUHBI,
paboTaroleld Npyu TeX K€ TeMIEpaTypHBIX YCIOBHSX. Y I€NbHAas TEIJIOTAa CrOPAHMS
toruinBa 42 MK/KT.

62. B xome uwmkna KapHo pabouee BemecTBo MOJy4aeT OT TEIJIOOTAATUYHKA
konmyecTBO TerioTel 300 x/[x. Temneparypsl TEIIOOTAATYMKA U TEMIONPUEMHUKA
paBHbI cooTBETCTBEHHO 480K 1

280 K. Onpenenuts tepmuyeckuid KIIJ[ nukina u paboty, coBepiiaeMyro pabodyum
BEILECTBOM 3a LIUKII.

63. UneanpHas TerioBas mammHa paboTaer mo 1ukiny Kapuo,repmuuecknii KI1J]
kotoporo 40%. Temmeparypa Ttemmonpuemunka 0°C. Haiitn Temmepatypy
TEIUIOOTAATYMKa U paboTy  HM30TEPMHYECKOrO0  CKaTus, ecliu  paborta
MU30TEPMUYECKOro pacmmpenus 8 Jx.



64. HpeanbHON TEIUVIOBOM MAIIMHOW 3a CYET KaXXKAOr0 KWJIOJKOYJS TEIUIOTHI,
MOJIYyYEHHOW OT TeIJIOOTAAT4YMKa, 3a IUMKI coBepuiaercs pabdora 300 k.
Onpenenute Tepmudeckuii KIIJ[ mammHbel 1 TeMneparypy TEIIOOTIATYMKA, €CIIU
Temmeparypa temionpueManka 280K.

65. YV remnoBoi MamuHbl, pabortaromeid 1o uukiay Kapao, Temmeparypa
TersooTAaTunka B 1,6 pasza Oosblie TemMmeparypbl TEIUIONPUEMHUKA. 3a LMK
MairHa coBepiiaer padoty 12 kJlx. Haittu tepmuueckuit KIIJ[ nukna u pabory,
3aTpavyeHHYI0 Ha U30TEPMHUUECKOE C)KaTUE pabOYero BEIIeCTBa 3a IUKI?

66. I'a3 coBepmaer uukn Kapao. Temneparypa TernootrnaTunka B ABa pa3a MEHbBIE
TeMriepaTypsbl TeronpueMuuka. Onpenenuts KIIJ[. nukma u KoJIMYeCTBO TEIIOTHI,
OT/IaBa€MOE€ TEIJIONPUEMHHUKY, €ClIi padoTa, coBepliacMas 3a ki paBHa 1,2 JIx.
67. Bo ckombko pa3 yBenuuutcs KIIJ| waeanbHON TEMaoBONM MAalIMHBI MOpH
NOBBIIIEHUA TeMmneparypsl TtemionpuemMHuka c¢ 260 mo 300 K. Temmnepatypa
tertootnarynka 540K.

68. Temrieparypa TemiooTAaTYNKa uacanbHou TeroBoil mamuHel 480 K, a ee KIIJI
coctaBisier 40%. UYemy paBHa TemmepaTypa TermonpueMHuka? Kakywo 1010
KOJMYECTBA  TEIUIOTBHI, IIOJYYEHHOTO OT  TEIUIOOTHAT4YMKa, Tra3  OTAAeT
TEIUIONPUEMHHUKY ?

69. MneanpHas TemaoBas MalllMHa 3a LUK coBepiiaeT padory 4 k/x, oTaaBas npu
sToM XxonoauibHuKy 6,4 /[ Temmorel. Onpeaenuts KIIJ nukna, a Takke
TEMIIEPATYPY TEIUIOOTAATYMKA, €CIIA TeMIepaTypa temionpueMurka 280K.

70. TennoBas MamumHa, pabotaromas no uukiay KaphHo, coBepmaer 3a mukn 14
pabory 8k/[x, ormaBas temnonpueMHuky 12kJ[x. Onpenenutrs KIIJ[ mukna u
TEMIIEPATYPY TEIUIONIPUEMHUKA, €CJIA TeMmneparypa tertooraaranka 600K.

71. Bomy maccoii 1 r marpemn ot emmeparypst 10 ° C 1o Temmeparypst 100 ° C, mpu
KOTOPOM OHA BCS IpeBpaTUiiach B nap. Haitu npupaiieHue SHTpOIUYU CUCTEMBI.

72. Kycok nbaa Maccoii 200 T, B3sTbiil ipu Temmeparype -10°C, 6but Harper 10 0°C u
paciuiaBieH, MOcjie 4Yero oOpa3oBaBIIasics BOJa ObUIa Harpera 10 TEeMIEpaTyphbl
10°C. OnpenenuTh H3MEHEHHE SHTPOITHH B XO/I¢ YKa3aHHBIX MPOIECCOB.

73. Kucnopox Mmaccoii 10 r HarpeBaercst ot Temmeparypsl 50°C 10 Temmeparypsl
150°C. Haiitm mnpHpalieHHe SHTPONHH, ©CTH HATPEBAHHE IPOMCXOUT: a)
H30XOpUYECKU; O )U300apUUECKH.

74. Bo CKOJBKO pa3 MpH M30TEPMHUUECKOM MPOIECCE HAZ0 YBEIUYUTh O0bEM rasa B
KOoJM4ecTBe 4 MoJieid, YTOObI ero >HTponus yBenuuuiack Ha 23 J[x/K?

75. B pe3ynbTare M30XOPUUYECKOI0 HAarpeBaHusa BO3AyXa maccou | r gaBiieHWe rasa
YBEIMYMWIIOCH B 2 pa3a. OnpenenuTb U3MEHEHHUE SHTPOIHUH ra3a.

76. HailTu u3MeHeHue SHTPONUU MPU U300apUUECKOM PaCIIMPEHUHN Telus Maccoi §
r oT o0pema 10 1 10 00Bema 25 1.

77. OO0beM kuciaopona wmaccod 2 kr yBemuuwics B S pa3. Omun pa3 B
M30TEPMHUYECKOM TIpoIlecce, Apyro pa3 - B aamabathyeckoMm mporecce. Haiitu
WU3MEHEHUE SHTPOIUH B KaKJIOM M3 YKa3aHHBIX MPOLECCOB.

78. Kycok nbma mMaccoi 1 Kr ¢ HayalabHOM TeMmmepaTypoi -13°C B pe3yJbTare
HarpeBaHus paciuiaBieH. HallTu npupanmeHue 3HTPONUU CUCTEMBI.

79. HaiiTu U3MEHEHHUE SHTPONUU MPU U30TEPMUUYECKOM PACHIMPEHUU a30Ta MAacCOU
10 r ot maBaenus 0,1 go 0,05 MIla.



80. Ilpu wu30TEpMUYECKOM TIpolLecce O00beM HEKOTOPOro HAeaJbHOro Tasa
yBeIUYUJICSA B 2 pasza, a sHTponus Bo3pocia Ha 4,6 JLx/K. Kakoe konuuecTBo rasza
y4acTBOBAJIO B YKa3aHHOM IpoI1iecce?

5.2. Tembl KypcOBBIX padoT (IPOEKTOB)

KypcoBas paboTa (mpoekT) yueOHBIM TUIaHOM HE MPEIyCMOTPEHA.

5.3. IlepeyeHb MeTOAMYECKUX PEKOMEHIAMUIA

Ne
HaumenoBanue
n/n
1 Meroanueckre peKOMEH IAIUN 110 BRITIOTHEHUIO Ja0OpaTOPHBIX paboT
2 MeToauvecKkie peKOMEH/IAIUHU 110 BBITIOJHEHUIO KOHTPOJILHOW paOOThI

5.4. IlepeyeHb BONPOCOB JJISl MOATOTOBKHU K IK3aMeHY

Monayas 1.

1. Dneprus u ee QopMbl, B3aMMHOE IpeBpallleHue Kakux (HOpM IHEPruu U
KaKUM METOJIOM M3y4daeT TepMOANHAMUKa?

2. Ilonsarue o tepmoaunamuueckoit cucreme (TJC), o pabodem tene (PT) u
00 oxkpyxaromeit cpene (OC). THC OTKpwITbIE M 3aKpbIThie, TOMOTEHHBIE H
reTepOreHHble, aguadaThyeckue W u3oJupoBaHHblE. [loHsATHE 00 00paTUMBIX H
HEOOpaTUMBIX TEPMOAMHAMHYECKHX MTPOIIeccax.

3. TlapameTpsl COCTOSIHWSI: MaBIICHHWE, TeMIepaTypa W YACIbHBIM 00BEM,
prOOPHI U SAMHUIIBI KX U3MEPEHUS.

4. YpaBHEHMS COCTOSIHUSI WJEalbHBIX Ta3oB mig M kr, 1 kr, 1 kmouns, ux
MIPUMEHEHHE JIJIS OTIPEACIICHUS KOJIMYECTB Ira30B, 3aHUMAIOIINX TAHHBIH 00BEeM.

5. HuaauBuayaiabHBIC U YHHBEPCATbHAS Ta30BbIC IOCTOSTHHBIE, X B3aUMOCBSI3b
u pazmepHocTd. HopmanbHble (hr3nueckre 1 HOpMaJIbHbIE TEXHUYECKUE YCIOBHSI.

6. TemmoemMKkoCThr TIONIHAS ¥ yHAeNbHAasA. |eMJIOEMKOCTH: n3zobapHasi,
M30XOpHasi, MOJUTPOMHAS, MacCcoBasi, OObEMHAs, MOJISIPHASI, TIOCTOSIHHAS CPEIHSS U
uctuHHas. 3akoH Maiiepa. Kak omnpeaenuts KOJUYECTBO TEILIOTHI, MOTpeOHOE IS
HarpeBaHus KaKOro-TMOO KOJMYECTBA BeliecTBa (Ta3, KUIAKOCTb, TBEPIOE TEJO) C
MCIOJIb30BAHUEM TaKOMU ero (PU3NUeCKON XapaKTePUCTUKU KaK TETIOEMKOCTb.

7. TloHarue o0 Ta30BOM CMECH, O €€ KOMIIOHCHTaX M MX IMOBEIACHHHM B COCTaBE
cmecu. MaccoBasi, 00beMHast ¥ MOJIIpHAs JTOJIH.

8. TloHaTHe 0 mapuuaJIbHOM JABJICHUH U MMApPIUATBHOM 00bEME, O KaXKyIIencs
MOJICKYJIIPHOM Macce M pacyeTe €€ BEINIMHBI.

9. Pacuer TemioeMKocTel Ta30BBIX CMECEH B 3aJaHHOM JUAIIa30HE U3MECHCHUS
TeMIIepaTyp, HarpuMmep, JUIsl BO3ayxa, Juist mpoaykToB cropanus JIBC.

10.




Monayas 2.

1. IlpuHUMD SKBHUBAJEHTHOCTH TEIJIOTBI M  pabOThl, MEPBBIH 3aKOH
TEPMOJAMHAMUKH, €70 CYIIIHOCTh U aHAJIMTUYECKOE BhIPAKEHUE.

2. IlonsTtue o Temnore, paboTe U MapamMeTpe COCTOSTHUS BHYTPEHHEN SHEPrUU
PV-koopauHatel u ux cBoicTBa. OnpenesneHue KoauuecTBa padboTsl, COBEPILICHHOMN B
KaKoM-JIN0O mporecce ¢ noMoibio PV- koopauHar.

3. onsatus o pabore pacnosaraeMoil, MpOTaJKUBaHWs, U O IapameTpe
COCTOSIHUA dHTaNbNuu. OmnpesenieHue KOJIMYecTBa pacrnojaracMon paboTsl B KaKOM-
100 mporuecce ¢ noMombo PV-koopauHar.

4. TS-xoopamHaThl W WX cBoWcTBa. OrmpeneneHne KOIMYECTBA TEIIOTHI,
Y4YaCTBYIOILEH B KAKOM-TTMOO Iporecce ¢ noMouibo TS-koopauHar.

5. TepmoanHaMUYecKHE TPOIECCHl HICANbHBIX Ta30B aauabdaTUYecCKuil H

U30TEPMHUYECKHM, WX wu300paxxenue B PV- u TS-koopanHatax u aHau3
COOTHOIIIEHUH B HUX MEXKY TEIJIOTOM, pab0TOM U BHYTPEHHEH SHEPTUEH.
6. WM3oxopHbli © M300apHBIM  HpoLecChl HOCANbHBIX  ra3oB,  HUX

nzoopaxxenue B PV- u TS- koopaumHatax v aHaiu3 COOTHOILIEHUH B HUX MEXITY
TEIJIOTOM, paboTOM U BHYTPEHHEH SHEPTUEH.

7. Tlonstue o momurponHom mnporecce. Ilpu kakux ycnoBusiX aanabaTHBIN,
U30TEPMUYECKUN, H30XOPHBIM W M300apHBI MPOLECCHl CTAHOBATCS YAaCTHBIMU
CJIy4asiMU IIOJIUTPOITHOIO IPOLECcCa.

8. Brtopoii 3akOoH TEepPMOAMHAMUKH ¥ €ro CYIIHOCTh, BBITEKAIOIIAs W3
dopmynupoBok Tomcona u Knaysuyca. IIpsimoii KpyroBod mpouecc, IOHSITHE O
TEPMUYECKOM KIIJ] TETUIOBOM MAIIMHBI ¥ €T0 aHAJIMTUYECKOE BBIPAKEHUE.

9. Ipsmori mmkn Kapuo u ero kma. CrencTsusi, BBITEKAIONUE W3
anamutuaeckoro Boipaxkenus s K11/ nukmna Kapho.

10. Hurerpan Knaysmyca. IlpuBenacHHas TeryioTa W TPHWHIMIT BO3pPACTaHUS
SHTPOINH.

11. AHanuTHUYEeCKOE BhIpaKEHHE 2-TO 3aKOHA TEPMOJUHAMUKH JIJIsI 0OpaTUMBIX
¥ HEOOPATUMBIX MPOIIECCOB.

12. CoBMeCTHOE AaHAJIUTUYECKOE BBIpAKEHHWE |-TO W 2-T0 3aKOHOB
TEPMOJINHAMUKH.

Monayas 3.

1. Tepmomunamuueckuii (Teopermueckuit) mukn JBC - mukn Otro, ero
nzobpaxkenue B PV- u TS- koopaumHaTax, TEPMUYECKUM KIJI U CPEIHEE JaBJICHHUE
JTAHHOTO ITUKJIA.

2. Iwuxn Cobars-Tpunkiepa, kak Teoperndeckuii mukia JIBC co cMenanHbIM
MOJIBOJIOM TEIUIOTHI, €0 TEPMHUYECKHM KIIJI U CPEJIHEE TABJICHHUE.

3. Hwuxn JIuzens, xak teopermdyeckuit nukia JIBC ¢ m3o00apHBIM 1MOIBOIOM
Tem1oThl, ero Tepmudeckuiit K111 u cpegnee naBnenue.

4. TepMonnHaMUYECKHE IUKJIIBI Ta30TypOUHHBIX ycTaHOBOK (['TY).

5. Peanwubie rasel. YpaBuenus Ban-nep-Baanbca u Maiiepa-boromto6oBa.

6. BopsHoii map. OCHOBHbIE MOHATHA. BraxHbIi BO3TyX.

7. uxnsl napocunoBbix ycTaHoBok (IICY).

8. Iuxker Penkunra u TOLI.



9. Hcreuenue u npoccennpoBaHue Ta30B U MapoOB.
10. Komnpeccopsl. OCHOBHbBIE BUIbI 1 HA3HAYEHUE.

Monays 4.

1. Temnnomnepenaya, ee OCHOBHBIC BUJIbI, CYIIIHOCTh U KpaTKasi XapaKTepUCTHKA
KQKJI0T0 U3 HUX. TerioMacconepeHoc U ero OTInIuTeNbHble 0coOeHHOCTH. [lonsTue
O TEIJIOBOM U MaTepuajbHOM OajaHcax.

2. TemmonpoBoAHOCT, W €€ KpaTkas CYIIHOCTb. lemMIiepaTypHoe ToOJe,
TEMIIEpaTypHbIA TPATUEHT, TUIOTHOCTh TEIJIOBOIO MOTOKA, TEIUIOBOM MOTOK. 3aKOH
®dypbe, k03D HUIIMEHT TETIONMPOBOJHOCTH, €T0 Pa3MEPHOCTb U (PU3UUYECKHI CMBICII.
YTo Ha3bIBAETCS TEIION3OJISILIMOHHBIMU MaTepuaiamMu?

3. Ilepemawa Temna dYepe3 IUIOCKYI0 U UWIMHIPUYECKYIO CTEHKH IMIPH
TPaHUYHBIX YCIOBUAX | -ro poaa, TEPMUYECKOE COMPOTHUBIIEHUE TEIJIONPOBOIHOCTH
IJIOCKOW OJHO- W MHOTOCJIOMHOM CTEHKH, PAacdeT TEIUIOBOTO ITOTOKA YEpe3 TaKue
CTEHKHM Ha OCHOBE 3akoHa Dypee.

4. TemnnooOMeH Ha rpaHULIE «CPEAAa-CTECHKA», MOHATHE O TEIUIO0TAAaue, 3aKOH
Herorona-Puxmana. Koag¢uuuenr tennooTnayun, ero pasMepHOCTh U (PU3NUECKUN
cMbIcI. Pacder TemnoBoro Meroza MpU TEIUIOOTAAade Ha OCHOBE 3akoHa HproToHa-
Puxmana. [IoHATHE TEPMUYECKOIO  CONPOTHBIICHUS TEIUIOOTAAYH.

5. [Ilepemaua Temnma wyepe3 IUIOCKYH0 W UWIMHIPUYECKYIO CTEHKH IIpH
rpaHuuHbIX  yciaoBusax 3-ro  p llonstue Temonepenauu, Ko3(pQUIUEHT
TEIUIONEPEAAUH, €r0 pa3MEPHOCTh U PUBNYECKUN CMBICIL.

6. Tepmuueckoe CONPOTUBICHHUE TeIUIonepenayn. Pacyer TemmoBoro moToka
IIPH TEIIoNepeave yepes3 INIOCKY0 U HMINHAPUYECKYIO CTeHKU. [[oHATHE TOrOHHOM
IJIOTHOCTH TEIJIOBOTO ITOTOKA U €70 PAa3MEPHOCTb.

7. lloHdaTHe O HeECTallMOHAPHOW TEIIONPOBOAHOCTU M PETYIIIPHOM PEXHME
HarpeBa (OXJIaXKI€HUs ) Tell.

8. KoHBeKkTUBHBI TEIJIOOOMEH, €ro CYIIHOCTh M MexaHu3M. HazHaueHwue,
CYIITHOCTh ¥ POJIb TEOPUH 1101001 B pa3paboTke METOAMKHU pacuera KodHPHUImeHTon
terootaaun. [loHaTtue o kpurepusx moaoOusi ONpPEAeSIONMX U ONpeAeIieMbIX.
Kputepun Hyccenbra, PeitHonbaca, ['pacroda u Ilpanaris, u pasneneHue ux Ha
ONPEIEIAIOIINE U ONIPEIEISIEMBIE.

9. Buawsl kpuTepHalbHBIX ypaBHEHWUN i1 CBOOOJHOU U BBIHYKJICHHOU
KOHBEKLUHU. PacueT K03 PHUIMEHTOB TEMIOOTAaYH U TEIUIOBBIX TOTOKOB C TOMOIIBIO
KPUTEPHUAJIbHBIX YPAaBHEHUM sl CBOOOIHOM U BBIHYKJIEHHON KOHBEKLIUU.

10. TemmooOMeH M3TydyeHUEM, €O CYIIHOCTh U MEXAaHHU3M MEepPeHOCa YHEPTUU.
3akonsl TemoBoro u3nydeHusa lIlnanka, Crepana—bonbimana u Kupxroda. Mx
CMBICIT ¥ POJIb B PACU€Te JTYYUCTHIX TEIUIOBBIX TOTOKOB.

11. TemnnooOMeHHbIE anmaparbl U UX BUAbI. CXeMbl JBUKEHUS TEIUIOHOCUTENEH
B PEKYNEPATUBHBIX TEIJIO0OMEHHUKAX.



6. ®OHJI OLIEHOYHBIX CPEJICTB JJISI MPOBEJEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS 1O
JTUCHUILIAHE

@DoHJ OILICHOYHBIX CPEACTB ISl MPOBEJACHUS MNPOMEKYTOUHON aTTecTaluu
oOydJaronmMxcss Mo JIUCHUIUIMHE TO pelieHuio kadeapsl oQopMIIeH OTIACIbHBIM
NPUWIOKEHUEM K paboyeit mporpaMme.

7. HIEPEYEHb OCHOBHOM 1 JOIIOJIHUTEJBbHOM YYEFHON
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS JUCLHUIIINHBI

OcHoBHas JuTeparypa:

1. CoopumkoB I'.C. Temnoduszuka wu TeriorexHuka. Temnoduszuka
[DnekTponHbIi pecypc]: npaktukym/ Coopmukos I'.C., Unbuzosa C.U.— DnexTpoH.
TeKcToBbIe HJaHHbIe.— M.: M3naTensckuit Jlom MUCuC, 2012.— 104 ¢c.—

Pexxum noctyma: http://www.iprbookshop.ru/56201.html

2. benkun II.H. Temnodusuka [DneKTpoHHBIM pecypc]: cOOpHHK 3amad/
benkun ILLH.— DOnektpoH. TekcTtoBble JgaHHbie.— CapatoB: By30Bckoe
obOpazoBanue, 2013.— 51 c.—

Pexxum moctyma: http://www.iprbookshop.ru/18392.html.

JlonmoJIHUTEIbHASL JIUTepaTypa:
1. Temmodusuka: Onopusriii korcnekt / B.M. [amnes- CII16.: C3TVY, 2015.- 64

C.

2. ApytionoB B.A. Temnodusuka u TemnorexHuka. Teminodusuka
[DnekTpoHHBI pecypc]: kypc Jnekumit/ ApytioHoB B.A., Kpynennuko C.A.,
CoopmmkoB I'.C.— DnektpoH. TekcTroBble maHHbie.—M.: HW3marenbckuii Jlom
MUCuC,2010.— 228c. Pexxum poctyma: http://www.iprbookshop.ru/56120.html.

3. Terodusuka, TeroTexHuka, TemioooMen. Termiomacconepenoc. TormmmBo
u orHeymnopsl. TersoBas pabora medeil [DIEeKTpOHHBIN pecypc]: 1abopaTopHBIi
npaktukyMm/ B.A. ApyTioHOB [U 1p.].— OJEKTPOH. TEKCTOBBIE aaHHBIC.— M.:
N3narensckmii Jlom MUCuC, 2007.— 136 ¢.—

Pexum nocryna: http://www.iprbookshop.ru/56122.html.

4. Tennodpuszuka, aBTOMATH3alMs W OSKOJIOTUS MPOMBIIUICHHBIX Tedei
[OnexTpoHHBIN pecypc]: Meromuyeckue ykazanus/ FO.I1. ®dumumonoB [u 1p.|.—
DneKkTpoH. TeKCcToBbIe AaHHbIe.— M.: U3marensckuit Jlom MUCuC, 2006.— 26 c.—
Pexxum moctyna: http://www.iprbookshop.ru/56746.html.

IIporpammHoe o0ecnieueHue

1. IIITIT MS Offuce-2016

2. TectoBsIii pegakTop biokHOT

3. Bpayseps! IE, Google,Chrome, Mozilla Firefox.
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http://www.iprbookshop.ru/56746.html

8. MIEPEYEHb PECYPCOB UHO®OPMALIMOHHO —
TEJEKOMMYHUKALIMOHHOM CETHA "UHTEPHET", HEOBXOJUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

1. DnexrponHas unpopmaoHHO-00pazoBatenbHas cpena AHO BO "C3TVY"
(BUOC C3TY) [DaekTpounslii pecypc]. - Pesxxum goctyma: http://edu.nwotu.ru/
2. DnektponHas o6ubnuoreka AHO BO "C3TVY" [DnextponHslii pecypc]. -
Pexxum moctyna: http://lib.nwotu.ru:8087/jirbis2/

3. DnekTpoHHO-O0nbroTeyHas cuctema [PRbooks [Dnekrponnsiii pecypc]. -
Pexxum moctyna: http://www.iprbookshop.ru/

4. NudopmanmonHas cucreMa "EnuHoe oKHO JocTyma K 00pa3oBaTeIbHbIM
pecypcam" [DekTpoHHBIN pecypc]. - Pexxum moctyma: http://window.edu.ru/

5. UHdopmanimoHHast CUCTEMBI TOCTYTIA K 3JIEKTPOHHBIM KaTajioram OMOIuOTeK
chepnl oopazoBanus u Hayku (MC SKBCOH)[OnexTponHslil pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOINMYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUITJINHbBI

[IpenogaBanre  MUCHUIUIMHBI  TMpeAycMaTpuBaeT  cienyromue  (Hopmbl
OpraHM3aluu y4eOHOro mpollecca: JIEKIMH, MPaKTUYECKUEe 3aHATHs, J1a00opaTOPHYIO
paboTy, KOHTPOJIBHYIO PabOTy, CAMOCTOSTEILHYIO PA0OTY CTyACHTA, KOHCYIhTAIUH.

9.1. Ilpu u3ydyenun tem u3 mMoayied 1 -4 cryaeHTam HEOOXOIUMO MOBTOPHUTH
JIEKIMOHHBIM y4eOHBIM MaTepuall, U3yuYuTh PEKOMEHJOBAHHYIO JINTEPATYpy, a TAKKE
y4eOHBIN MaTepual, HaXOASIIUICS B YKa3aHHBIX HH()OPMAIIMOHHBIX pecypcax.

Ha 3aBepmiaromieM sTame  M3y4deHHMs]  KaXJA0ro MOIyJsi  HEOOXOJIUMO,
BOCIIOJI30BaBUIMCh MPEI0KEHHBIMU BOIPOCAMU JJI1 CAMOKOHTPOJIS, pa3MEIICHHBIMU B
ANIEKTPOHHOM HHPpOpMaIMOHHOM 0OpazoBaTenbHol cpene (DNOC), mpoBepuTh Ka4eCTBO
YCBOEHHUS yUueOHOTr0 MaTepuania.

B ciywae 3arpynHeHuss B OTBETax Ha MOCTaBJIECHHBIE BOMPOCH PEKOMEHIYETCS
MOBTOPUTH YUEOHBIN MaTepual.

9.2. Ilocne n3ydeHHs KaxAOr0 MOIYJS TUCHMILIUHBI HEOOXOAMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOTO TECTa MO JTAHHOMY MOJYJIIO C LENbI0 OLICHUBAHUS 3HAHUW U
noJiy4eHust 0asuioB.

9.3. Tlocne uzyuenust moaynsa 2 «l[lepBbiii U BTOPOM 3aKOHBI TEPMOJMHAMUKI
NPUCTYNHUTh K BBIMOJHEHUIO KOHTPOJBHON pabOThI, PYKOBOACTBYSICh METOJIUYECKIUMHU
PEKOMEHJAIUSIMU T10 €€ BBIOTHEHHUIO.

9.4. Tlo 3aBeplIeHHUIO W3Y4YEHHUS Y4YEOHON ITUCIMIUIMHBI B CEMECTpPE CTYJEHT
00s13aH TMPOUTH NPOMEKYTOUHYIO aTTecTaluio. Bua mnpoMexyToyHOU aTTecTaluu
ompenensiercss pabouuM yuyeOHbIM IUIaHOM. DopMma MPOBEACHUS MNPOMEKYTOUHOU
aTTecTali — KOMIBIOTEPHOE TECTHUPOBAHHME C MCMOJIb30BAaHHMEM aBTOMATH3MPOBAHHOMN
CHUCTEMBI TECTUPOBAaHUS 3HaHMI cTyIeHTOB B DNOC

9.5. K mpomexyTo4HOU arTecTaliii JOMYCKAIOTCS CTYJEHTHI, BBIIOJHUBIIUE
TpeOoBaHMs paboyero yueOHOro miaHa.

9.6. Oco0eHHOCTH OCBOEHHS JIUCHUILIMHBI AJ8 HHBAJIHAOB M JHI C
OrPAaHUYEHHBIMH BO3MOKHOCTAMM 310POBbHA


http://edu.nwotu.ru/
http://lib.nwotu.ru:8087/jirbis2/
http://www.iprbookshop.ru/
http://window.edu.ru/
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OOydeHne OOyYarOMMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TIPH
HEOOXOJMMOCTH, IO JMYHOMY  3asBIICHHIO, OCYIIECTBISIETCS HAa  OCHOBE
allanTHPOBAHHOW paboyeil MporpaMMbl C HCIIOJIB30BAaHHEM CIICIUAIBHBIX METOJIOB
oOy4YeHHs W JUIAKTUYECKUX MATepPHAJIOB, COCTABICHHBIX C yYE€TOM OCOOCHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHSI, MHIUBUY ATbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBBS
Takux oOydJaronuxcs (00ydJaromierocs).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U1,
HUCITOJIB3YEMBIX ITPH OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO INCIUIIVIMHE

[Ipu ocymecTBieHUH 00pa3oBaTENBHOTO TMporecca IO  JIUCHUIUIIMHE
UCTIONIB3YIOTCS CIIEAYOIre HHPOPMAITMOHHBIE TEXHOJIOTHH:

1. Internet — rexHosorUK:

WWW (anrn. World Wide Web — Becemupnas [laytruna) — TexHomorus padoTbl
B CETH C TUIEPTEKCTAMH;

FTP (aurn. File Transfer Protocol — mnpotokon mnepemauu ¢daiinoB) —
TEXHOJIOTHSI Tepejauu 1Mo ceTu GaioB MPOU3BOILHOTO hopmarTa;

IRC (anrn. Internet Relay Chat — mooudepennslii pa3roBop B C€TH, 4aT) —
TEXHOJOTHsI BEACHHUS TEPEroBOPOB B peaJbHOM MaciiTabe BpeMEeHH, Jarolas
BO3MOXXHOCTh Pa3roBapuMBaTh C APYTUMHU JIIOJBMU TIO CETH B PEXKUME MPSIMOTO
JTIAJIOTa;

ICQ (anrn. I seek you — s umnry TeOsi, MOXHO 3amucaTh TpeMs yKa3aHHBIMH
OyKBaMM) — TEXHOJIOTHS BEJEHUS MEPErOBOPOB OJUH Ha OJUH B CHUHXPOHHOM
pexuMe.

2. HMucrtanumonHoe oOydeHue c¢ wucnonb3zoBanneM JWMOC na mmardopme
Moodle.

3. TexHonorus MyJIbTUMENA B PEKUME JUATIOTA.

4. TexHonorus HEKOHTAKTHOTO  HMH(POPMAIMOHHOTO  B3aWMOJCHUCTBUS
(BUpTyaJIbHBIC KAOMHETHI, JTAOOPATOPUH ).

5. T'umepTekcTroBas TEXHOJOTUS (DJIEKTPOHHBIE YYEOHUKH, CIPABOYHUKH,

CJI0OBapH, SHIIUKIIONECANH) U T.1.

11. ONIMCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJIMMO¥ JUIS1 OCYIECTBJIEHUSI OBPA30OBATEJBLHOI'O
MPOLIECCA MO YYEBHOM JTUCHUIIJIUHE

1.Buptyanbnas naboparopusi TemIoOTeXHUKU U TETUIO(DU3UKHY.
2.bubnmoTexa.

3.CnpaBouno-npaBoBas cuctema Koncynsrant [Tmtoc.

4.9nexTpoHHass HHPOPMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETA.
5.JIokanbHas ceTb ¢ BbIX0JA0M B IHTEpHET.



12. BAJUIBHO-PEUTUHI'OBASI CHCTEMA OLIEHKHA 3HAHUH

dopmHUpOBaHUE OIICHKU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U IIPOMEKYTOUHOM
aTTeCTallMu 0 UTOraM OCBOCHHS TUCIUIUIMHBI OCYIECTBISIETCS C UCTIOIB30BAHUEM
0aNIbHO-PEUTHUHTOBO OIEHKU PaOOTHI CTYACHTA.

Buy yueGHOI paboThI, 32 KOTOPYIO CTaBATCS Oaslibl OaIbI
VYuyacrtue B online 3aHATHSIX, TPOCTYITUBAHUE BUJICO JICKIIUI 0-5
KonTpoapHbIl TEeCT 110 Moaysio 1 0-3
KOHTpOABHBIN TECT IO MOAYIIO 2 0-4
KoHTponbHbIH TecT 1o MoayIio 3 0-4
KoHTpoJibHBIN TECT 10 MOAyIIO 4 0-4
Jlaboparopnas padora 1 0-10
JlabopaTopnas pabora 2 0-10
KontposnbHas paborta 0-30
HToro 3a yuedbHy10 padborty 0-70
IIpomexyToUuHAs aTTEeCTALMA 0-30
Bcero 0-100

BOHYCBbI (6amb1, koTopsie MOTYT ObITh J0OaBseHbI 10 100) | Banabl

- 32 aKTUBHOCTD 0-10
- 32 yJaCTHE B OJIUMITHAJIC 0-50
- 3a yuyactue B HUPC 0-50

- 32 ohopMIIeHHE 3as8BOK Ha MOJIe3HbIe MeTOIbI (parinpemnoxenus) | 0-50

BbanabHas nikaJia oneHKu

HeynoBneTBopurenbHO MeHee 51
Y 0BT TBOPUTENHHO 51 - 68
Xoporio 69 — 85
OT1ian4HO 86 — 100
OueHka Mo KOHTPOJILHOM padoTe
KonunuecTBo

Onenka OanoB

OTJIMYHO 27 - 30

XOpOUIO 23 - 26

YIOBJICTBOPUTEIHHO 18 - 22

HEYJOBJIETBOPUTEIHHO Mmenee 18




IIpniaoxenne

K pabodei mporpaMMe TUCIUIUTAHBI «Termopu3nkar
JUISl HANPaBJICHHS TIOATOTOBKU
20.03.01 — TexnocdepHas 6e30MacCHOCT

®OH/I
OLIEHOYHBIX CPEJICTB

1. IlepeyeHb popMHPYyeMbIX KOMIIETEHIHI

Oowenpogeccuonanvnuie (OIIK)

Koo Haumenosanue u (unu) onucanue komnemenyuu
KOMnemeHuuu
CIIOCOOHOCTBIO YYUTHIBATH COBPEMEHHBIC TEHICHIINH PAa3BUTHSI TEXHUKH U
OTIK-1 TEXHOJIOTHI B 0071aCTH o0ecIrieueHus: TeXHOCPEPHOU O€3011acCHOCTH,
WU3MEPUTEIIHON U BRIYUCIUTEILHON TEXHUKH, HH(POPMAIIMOHHBIX
TEXHOJIOTHI B IPO(ECCHOHATILHOM JESITEIIBHOCTH
Ilpogpeccuonanvnuie (I11K)
Koo Haumenosanue u (unu) onucanue KomnemeHuyuu
KomnemeHnuyuu
K-22 CIIOCOOHOCTBIO HCITOJIB30BAaTh 3aKOHBI U METOJIbI MAaTeMaTHKH, €CTCCTBEHHBIX,
TYMaHUTAPHBIX U DKOHOMHYECKUX HAyK MpPU pPEUIeHUHd MPodhecCHOHATBHBIX
3a1a4
K-23 CIIOCOOHOCTBIO TMPHUMEHSTh HAa TPAKTUKE HABBIKK IPOBEICHHS W OIMUCAHUS
HCCIICIOBAaHH, B TOM YHUCJIEC SKCIIEPUMEHTATBHBIX
2. Iacnopt (oHIa OLEHOYHBIX CPEICTB
Ne i/ Kountposmnpyemsbie moayan Kon HanMeHoBanue
(TemMbl) TUCUMILTHHBI KOHTPOJIMPYeMOi OLICHOYHOI'0 CpeACTBA
KOMIIeTeHITHHT
(WIn ee 4acTH)

1 Monyns 1. [Ipenmer teropusuky, OIIK-1, TIK-22, KonTponsasiii Tect |
OCHOBHBIE OTIPEICTICHUS: TIK-23
TepMOJUHAMHUYECKasl CUCTEMA U
TEIIOEMKOCTb.

2 Mognyis 2. IlepBslii 1 BTOpoi OIIK-1, TIK-22, KoHnTponbHsli TECT 2
3aKOHBI TEPMOIMHAMUKH I1K-23 JlaboparopHas padoTta 1

3 Monyns 3. PeanbHble Ta3bl, OIIK-1, TIK-22, KonTtposnbnsiit TeCT 3
BOJSIHOM Iap, UCTEUEHUE ra30B. I1K-23
Huxnst IBC, I'TY u TICY.

4 Mopyns 4. Tennonepenaya u OIIK-1, TTIK-22, KoutponbHslii TecT 4
TerioMaccoooMeH. Buibt I1K-23 JlaboparopHast paborta 2
TEIJI000MEHa U TETUIO0OMEHHBIX
anmaparoB

5 Monynu 1 -4 OIIK-1, T1IK-22, N ToroBblii KOHTPOJILHBIN

I1K-23 TeCT
KonTpomnpHas pabota




3. Iloka3aTeju M KPUTEPUH OllEHHBAHMS KOMIIETEHIHI M0 dTanaM (pOpMHUPOBAHUA

Orarnsl [Nokazatenu
OCBOCHHS JOCTIKEHHS 33 1aHHOTO Kpurepun onieHnBaHMS pe3yabTaTOB 00yUCHNUS
KOMITCTEHIIN YPOBHS OCBOCHUS
u KOMITETEHIUI 1 2 3 4 5
3HaTh He 3Haer 3Haer 3HaeT OCHOBHbIC | 3HACT OCHOBHBIC
(OIIK-1, T1K-22, 3HAeT | OCHOBHBIE OCHOBHBIE TePMOAWHAMHYE | TEPMOJWHAMHIEC
TIK-23): ocHOBHBIE 3aKOHBI 3aKOHBI CKHE SIBIICHUS M | KHE SBICHUS U
TEpPMOIMHAMUYECKHE TEpMOJMHA | TEPMOAWHAM | OCHOBHBIC OCHOBHBIC
SIBJICHUSI U OCHOBHBIC MUKH, HO WKH, HO 3aKOHBI 3aKOHBI
3aKOHBI TEPMOANHAMUKHI HE 3HaeT JIOIyCKaeT TEPMOJMHAMUK | TEPMOJMHAMHUKHU
U TerIonepeayy; KaK MX OLIMOKY IIPU | U U "
TPaHUIBI HX NPUMEHSATD | UX TeIUIonepeauy; | TeIionepeayy;
NPUMEHUMOCTH, NPUMEHEHUHU | TPaHUIbl UX TPaHUIBI UX
MPUMEHEHNE 3aKOHOB B MPUMEHUMOCTH, | MPUMEHHUMOCTH,
Ba)KHEHUIIINX MPUMEHEHNE MIPUMEHEHNE
MPaKTHIECKUX 3aKOHOB B 3aKOHOB B
MPWIOKECHUSX; Ba)KHEHIITHX Ba)KHEHIIIHX
OCHOBHBIC BEJIMIHHBI U MPaKTHYECKUX MIPAaKTHYECKNX
KOHCTAHTBI MPWIOKCHUSAX; TIPUIIOKECHUSX;
TepBhiit TEIOQU3UKH, UX JIOIyCKaeT OCHOBHBIE
oIpeieNeHue, CMBICII, OILIKOKY IpH BEJINUUHBI U
Jran CIOCOOBI U €AMHUIIBI KX WCIIOJIb30BAaHUU | KOHCTAaHTBI
HU3MEpPEHUs,; bu3nyecKnx TEIIOU3UKH, UX
(dhyHIaMEHTaIbHBIC pubopoB ompejieNieHue,
OTIBITHI U UX POJIb B CMBICJI, CIIOCOOBI
Pa3BUTHH HAYKH; 1 CIVHUIIBI UX
Ha3HA4YCHHE U N3MEpEHNS;
MPUHIUIE] JEHCTBUS (yHIaMEHTAIbH
BKHEHIIIHX BI€ OIIBITHI M X
(usmIecKuX MpHUOOPOB. pOIb B pa3BUTHH
HayKH;
Ha3Ha4YeHHE U
TPUHLUIIBI
JIeUCTBUS
BOKHEUIINX
(busnueckux
TpUOOPOB.
Ymerp He Ommbaerc | Ymeer [IpaBuiibHO Ywmeer
(OIIK-1, TTK-22, yMeeT | B ONpEeNeIATh, | yMEET ONpEeAeIsATh,
[1K-23): onpenensts, OlIpeZielieH | Kakue OTIPEICTIATH, KaKHe 3aKOHBI
KaKHe 3aKOHBI un 3aKOHBI KaK1e 3aKOHBI OITUCHIBAIOT
OIUCHIBAIOT JJAHHOE 3aKOHOB, OIMCHIBAIOT | ONHMCHIBAIOT JJaHHOE SIBJICHUE
sSIBJICHUE WU 3P EKT; KOTOpbIE JITAaHHOE JTaHHOE ABJICHUE | WM YPQEKT;
3aIUChIBATh YPaBHEHHsI ONUCHIBalO | siBieHWE WK | win dddexr; 3aIUChIBATh
JUISL BEJTMYMH T IJaHHOE addexkr; 3aIMChIBATh ypaBHEHHS AJIsI
TEIIO(GU3UKH B CUCTEME SIBJICHUE He ymeer YpaBHEHUsI IJIsl | BEJIMYHMH
CH; I HCIOJIB30BAT | BEIMYUH TEIUIO(QU3HUKH B
Bropoii IIPaBWIBHO 3¢ dexT; b pasnuuHble | Teriopusuku B | cucreme CU;
aTan HCTOJIKOBBIBATH CMBICIT METOIUKH cucreme CU; MIPaBUIILHO
BEJINYMH U TTOHATHH TEpPMOJMHAM | MPaBHIIBHO HCTOJIKOBBIBATh
TETIIO(DU3HUKH; HNYECKHUX HCTOJIKOBBIBATh | CMBICI BEJTMYHH
UCIIOJIb30BaTh METO/IbI N3MEpEHUi CMBICII BEIMYMH | W MOHATHH
MaTeMaTH4eCKOTO 1 00pabOTKH | M MOHSATHH TETIIO(hU3HUKH;
MO/ICITMPOBAHUS, IKCIIEPUMEH | TEIUIO(PU3UKU; UCIIOJIb30BaTh
MPUMEHSTH METO/IbI TaJIbHBIX HO JIONYCKaeT METO/IbI
MaTeMaTU4eCcKoro JIAHHBIX. OLIKOKH MpH MaTeMaTH4eCKOr
aHaM3a K PEeIIeHHIO obpaboTke 0
KOHKPETHBIX OKCIIEPUMEHTA] | MOJEIHPOBAHMS,
€CTECTBEHHOHAYYHBIX U bHBIX JIAHHBIX PUMEHSTh
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TEXHUYECKUX MIPOOIIEM; METO/IbI
HCII0JIb30BaTh MaTeMaTH4YEeCKOT
pa3IUYHBIE METOIUKHA 0 aHaJIu3a K
TEPMOJUHAMUYECKHUX pELIEHNIO
n3MepeHuit 1 00paboTKI KOHKPETHBIX
OKCIEPUMEHTAIBHBIX €CTECTBEHHOHAYY
JAHHBIX. HBIX U
TEXHUYECKUX
npooiiem;
HCII0JIb30BaTh
pa3iuyYHbIe
METOJIUKH
TepMOJMHaAMU4eC
KMX U3MEPEHUN U
00paboTkn
DKCIEPUMEHTAIb
HBIX JJAaHHBIX.
Baagernp He Bmaneer Bnaneer Bnageer Bnaneer
(OIIK-1, TIK-22, BJIaJI€ | HEKOTOPBI HaBBIKAMHU HaBBIKAMH HaBBIKAMU
[1K-23): naBbIKamMu eT MU HCTIONB30Ba | MCHOJB30BAHUSA | MCIOJIH30BAHUA
HUCIIOJIb30BaHUS HaBBIKaMU HUS OCHOBHBIX OCHOBHBIX
OCHOBHBIX HCIIOJB30B | OCHOBHBIX TepMOJUMHAMUYE | TePMOJAMHAMUYEC
TEpMOJUHAMUYECKUX aHusg TEpMOJUHAM | CKMX 3aKOHOB M | KHX 3aKOHOB U
3aKOHOB Y MIPUHIUIIOB B OCHOBHBIX HYECKUX MIPUHIMIIOB B MIPUHIUIIOB B
BaKHEHIIINX TEpMOJMHA | 3aKOHOB U BayKHEHIITNX BaKHEHIITUX
MPAaKTHYECKUX MUYCCKHX MIPUHLIAIIOB MIPaKTHYECKUX TIPAKTUIECKUX
MIPUIOKEHHUAX; 3aKOHOB B MIPUIIOKEHHUSX; TIPUJIOKECHUSX;
OCHOBHBIMHM METOJaMU BaKHCHIINX | OCHOBHBIMH OCHOBHBIMH
MaTeMaTH4ECKOT'O MIPaKTHUYECK METOJaMu METOJaMU
aHanM3a IS PEeIICHUs ux MaTeMaTU4YeCKO | MaTeMaTHYEeCKOr
€CTEeCTBEHHOHAYYHBIX NPUIOKEHUS | TO aHaIM3a JJis 0 aHajau3a JJist
Tpetuit 3aj1ad; X; perieHns perreHus
JTarn pueMaMu €CTECTBEHHOHAY | €CTECTBEHHOHAYY
HMCIOJIb30BAHUSA He Brageer YHBIX 3a/a4; HBIX 3a/1a4;
METOJI0B OCHOBHBIMH | mprieMaMu npueMaMH
MaTEMATUYECKOTO METOAaMU HUCIIOJIb30BaHUS UCIIOJIB30BAHUA
MOJEIUPOBAHUS B MaTeMaTu4e METOJIOB METOJI0B
MIPOU3BOJCTBEHHOM CKOro MaTEMaTUYECKO MaTeMaTH4YECKOr
IIPAKTHUKE; aHajisa Ui | ro o
CIOCOOHOCTBIO peuieHusA MOJEJIUPOBAHUSA | MOJEINPOBAHUSA
BOCIIPUHUMATE U C€CTCCTBCHHO | B B
aHaJIM3MupOBaTh Hay4JHbIX MPOU3BOJICTBEH | MPOU3BOJCTBEHH
HHQOPMAILHIO. 3amaq; HOI1 IPaKTUKE; 0i1 IIPaKTHUKE;
Jomyckaet CIOCOOHOCTHIO
OIINOKHU B BOCIIPUHUMATH U
aHaJInu3e aHaJU3UpOBaTh
nHpOpPMALUU uHpopMaIuio.




4. IIxanbl OeHUBAHUS
(OayTbHO-pEHTHHTOBAs CHCTEMA)

Bun yue6HOH pabOTHI, 32 KOTOPYIO CTaBSTCA OAJLIbI OasuIbl
VYyacTue B online 3aHATHAX, MPOCITYIIMBAHNUE BUJICO JICKITUT 0-5
KonTtponbHblii TeCT Mo Moayiio 1 0-3
KoHTposIbHBIN TECT 110 MOTYIIO 2 0-4
KoHTpOoIbHBIN TECT IO MOTYIIIO 3 0-4
KoHTposbHbIi TECT IO MOAYIIO 4 0-4
JlabGopaTopHas pabora 1 0-10
JlaboparopHas pabora 2 0-10
KontponbHas padora 0-30
Hroro 3a yuedHy1o padorty 0-70
IIpoMexxyTOoUHAasi aTTecTAIUS 0-30
Bcero 0-100

BaniabHag IKaJaa OHeHKH

HeynosnersopurensHo meHee 51
Y 1OBIIETBOPUTEIIHHO 51 - 68
Xopor1io 69 — 85
OTangHo 86 — 100

5. TumnoBbie KOHTPOJIbHbIE 32IaHUA WM UHbIE MaTePUAJIbI, HE00X0AUMbIE 1JIS1 OLIEHKHU
3HAHMI, yMEHHUI1, HABBIKOB U (WJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX 3TANbI
(opMmupoBaHusa KOMIETEHINH MPHU U3y4YeHUHU YUeOHOH TUCHMILIMHBI B polecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

5.1. TunoBoii BApMAHT 3aJaHNsI HA KOHTPOJbHYIO padoTy

Bapuanr 1.

3apauya 1. B pesepByap oO0bemoM V KOMIpeccOpoM HarHeraeTcss Bo3ayx. HawambHoe
U30BITOYHOE JIaBJICHUE BO3JyXa p1, HavalbHas Temneparypa t; . Koneunoe n30pITouHOE /1aBieHUE
p2 ,TeMieparypa Bo3ayxa fo.

Omnpenenuts Maccy BO31yxa, IOCTYIIUBLIETO B PE3EPBYap, €CIM JaBICHUE BHEIIHEHN Cpenbl
PaBHO COOTBETCTBEHHO PaBHBI Pgyp.

JlaHHbIe A7 pacueTa: HadaidbHbI 0O0beM .V =10, m°. HauanbHoe M3GBITOYHOE JaBICHHE
Bo3ayxa p;=0,1 Mma, HauanbHas Temreparypa t;=7 °C, KOHeYHOEe H30BITOYHOE NaBJIECHUE Pr=3
Mna, TeMnieparypa Bo3ryxa t,=27°C, naBieHue BHEIHEH cpensl Pgap=700 MM pT. CT.

3agaua 2. Paccuutarh cMeIIaHHBIA LUKJ JABUTaTeNsl BHYTPEHHETO CropaHus, T.e. HallTu
napameTpsl P, v 1 t 1151 XapakTepHBIX TOUEK LIUKJIA, U3MEHEHNE BHYTPEHHEW SHEPrHH, SHTAJBIINY,
SHTPONMH, a TaKKe paboTy B OTAEIbHBIX Mpoleccax U Iukie. OnpenenuTb Takke CTeNneHb
IIPEIBAPUTEIBHOTO PACIIMPEHUs, CTEIIEHb NOBBINIEHUS JaBieHus u Tepmuueckuid KIIJI nukona.

JlanHble nis pacdera: HadanbHOE AaBieHue p1=0,08 Mna,HauanpHas TeMreparypa t,=57°C,
HavyanbHblii 06beM V=0.001 M% KONMYECTBO TEeIUIOTHI, MOJBOLUMOI B n300apHOM Tpoliecce
Qp=1.05 x/Ix; KOJIMYIECTBO TEIUIOTHI, ITOJBOUMON B M30X0pHOM Tiporiecce Qy=0.65 k/[x; cpemaue
tertoeMkocTuCy=0,85, ¢,=0.85 xJlx/(xr-K), x/x/(xr-K); nokasarens aguabarsl K =1,4; razosas
noctostHHast R=330 J[x/(kr-K). Crenens cxxatust €=16. M1306pa3uTh MUKI B p-V U T-S quarpaMmax.

3agaua 3. Onpenenuts uHauKaTOpHYION; u 3ddexTuBHyt0o MomHOCTH Ne(kBT) un
IIPOU3BOJUTEIBHOCTD Vm'/e OJIHOLIWJIMHAPOBOTO IOPIIHEBOTO KOMIIpPECCOpa IO CIEAYIOLUIUM
JMAHHBIM: auameTp mwimHApa D, xonq mopmHs S, yactoTa BpalieHus Baja KoMIpeccopa N, cpeaHee
uHAMKaTopHoe naBieHue Pj, mexannyeckuii KI1/] komnpeccopa ny , K03 puiimeHT mogauu 1y.

[lepBoHayanbHble JaHHBIE A pacyera: AuaMerp uuiauHapa D=270MM, xox mnopuiHs
S=160mmM, yacToTa BparieHus Bana kommnpeccopa N=700 00/MuH, cpeiHee UHIUKATOPHOE JIaBIEHUE

P=0.2 Mna.
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3agaua 4. [loBepXHOCTh HarpeBa COCTOUT W3 IJIOCKOW CTAJILHON CTEHKH TonmuHOu J. Ilo
OJIHY CTOPOHY CTE€HKU JIBUKETCS ropsdasl BoJa, CpEAHsIsl TeMIieparypa KOTopol txi , o Ipyryro
bk, — BOJA CO CPEIHEH TEMIIEpaTypoil WIM BO3JAyX, CPEAHSS TEMIIepaTypa KOTOPOro t yo.
Ompenenuts uisi 00OUX CIydaeB yAe/IbHBI TEIUIOBOW MOTok ( Br/M? n kodddurment
TEIUIOTIEPEIauH 0., & TAK)KE 3HAUCHUS TEMIIepaTyp Ha 00EHUX MOBEPXHOCTSIX CTEHKH.

HaiiT u3meHeHue ynenbHOro TEMIOBOro MOToKa AQ AJis MepBOro ciiydas, eclid ¢ Kaxaon
CTOPOHBI CTaJbHOM CTEHKM TMOSBUTCA Hakumb TommuHOoW B 1 wmMm. KoadduumenTsr
teronpoBogHocTH cTanmu Act=45 Bt1/(M'K), a Hakumu A u= 0,6B1/(M-K). Koaddunuentsr
TEIUIOOTAA4YH JIJIsl TOpsiYeld BOABI K CTEHKE JJisi oboux ciydaeB oy =2000 Bt /(M2 K) or crenku k
BOJIC , & OT CTEHKH K BO3IYXY O ",=18 Br /(M2 K).

[lepBoHayanbHbIe  JaHHBIC IS pacdera: TONIIMUHOM O=5MM, CpemHss TeMIieparypa
tx1=110°C, ti,=60"C, t,,=25"C.

3agaua S. Onpenenuth MOBEPXHOCTh HAarpeBa PEKYNEepaTUBHOTO BOJIOBO3AYIIHOIO
TEII000MEHHUKA TIPU MPSIMOTOYHON M MTPOTUBOTOYHON CXeMaX JBMKCHUS TEIJIO-HOCUTEINICH, eCIH
o0BeMHBIA pacxol Bo3Ayxa Vpy MpU HOPMAIbHBIX YCIOBUSX , CpeAHHH KO3PPHUIHEHT
TEIJIoNnepeladyl OT BO3ayXa K Bojae K, HavyalbHbIA M KOHEUHBIE TEMIIEpaTyphbl BO3JyXa U BOJIbI
paBHBI COOTBETCTBEHHO: t bttt et Onpenenuth Takxke pacxonl Boabl G uyepes
TerI000MeHHUK. M300pa3uTh rpadyKk M3MEHEHHs TEeMIIepaTyp TEIUIOHOCUTENEH Ui 00enX cXem
JBUKEHHS TETIJIOHOCUTENEH 10 TOBEPXHOCTH ammapara.

[lepBonavasibHble JTaHHBIE JUIsI pacuera : OOBEMHBINM pacxoj BO3JyXa MPU HOPMATbHBIX
YCIIOBUSAX VHZZO*lO'3 M /4, KOB(I)(IbI/II_II/IeHT TeIuIonepeaaun oT Bo3ayxa k Boge K=19 BT/(MZ‘K), -t
1=480°C., t',=15°C, t'";=240°C, t'',=95°C

3agauya 6. OnpenenuTh KOJIMYECTBO TEIUIOTHI, MepeaBacMOl M3JIy4eHHEM, OT HarpeTou
CTaJIbHOM IIUTHI C TEMIIEPAaTypoy t; K mapajuiesIbHO PaCIIOIOKEHHOM JIPYrou TakoW e IUINTE C
Temneparypoii tp. Crenens 4epHOTHI €1 = € = 0,85.

[lepBoHavasibHbIE AaHHBIE IS pacyeTa : Temineparypa t,=950°C, TeMIiepaTypa t,=200°C

5.2.TunoBoii TecT NPOMEKYTOYHOH ATTECTALMHI
1.Kak u3MeHseTcst 3HTPOINHUS S IIPHU MOABOJIE TEIUIOTHI?
A. YBenuuuBaercs
B. YMeHb1aercs
C. Ocraercs HeU3MEHHON
D. CranoBuTCS paBHOU HYJIIO
2. i yero npumensiercs T-s quarpamma npu uccieI0BaHUN TEPMOAMHAMUYECKUX LUKIOB? OHa:
A. HarnsaHo npeacTaBiisieT MPoLecchl MOABOJA U OTBO/IA TETUIOTHI, IPEBPAILEHUS TEIUIOTHI B
pabory
B. Xapakrepusyer 3K0JI0rM4ecKyro YUCTOTY TEIUIOBOM MAIIMHBI
C. Tloka3piBaeT MakCUMaJIbHOE JaBJlI€HUE paboyvero tena
D. Tlo3BosseT onpenenuTb MOIHOCTD TEMJI0OBON MAIlIUHBI
3. KakoBbl KpUTHUECKUE TAPAMETPBI BOJSHOTO Mapa t, H Pp 7
A. O°C, mpubmusurensuo 0,1 MIla
B. 0°C, 221 MIla
C. 374°C, 22,1 Mlla
D. 100°C, npubnusurensHo O,1 Mlla
4. Yro Takoe CKpbITas TEIIOTa napoodpazoBanus "r"'?
A. VI3MeHeHHe SHTPOIUHU pU KUIIEHUU
B. DOHeprus, 3aTpaunBaeMasl Ha PEOI0JIEHNE CHJI B3aUMHOI'O IIPUTSIKEHUS MOJIEKYJT
KHUJIKOCTU U Ha paclliupeHue
C. DHranbnus HaChILEHHOTO Mapa
D. Temnora, 3aTpaunBaeMasi Ha HarpeBaHUE )KUIKOCTH JI0 TEMIIEPATYPHI HACHIIICHUS
5. Uem orpaHn4MBaeTCs CTENEHb CxkaTusl B KapOropaTopHbix [IBC?
A. Harpy3koii Ha KpUBOILIUITHO-IIATYHHBIM MEXaHU3M



B. MomnocTtbo cTaprepa
C. CaMoBOCIUIaMEHEHHEM TOPIOYEN CMECH
D. OrtkazaMu cucTeMbl 3aKUTaHUs
6. B yeM npeumymecta napotypOuHHbIX yctaHoBOK (I1TVY) nmepen auzensmu?
A.Y IITY Bble K.1. 1.
B. V IITY nyuie 3kojIornyeckue noka3areiiu
C. IIpore obcmyxMBaHue, HIKE TPEOOBaHMS K KBaTHU(UKALIMU TIEpCOHATIA
D. B IITY ucnons3yercs 11000€ TOIUIMBO, O0JIbINAs €IMHUYHAS MOIITHOCTh arperaToB
7. KakoB mpotiecc cxxatus Bo3ayxa B peajibHOM KoMrpeccope?
A. U30TepMUYECKUIA
B. agnabatHbrii
C. nonurponHbiid, n < 1,4
D. nonutponusiii, n > 1,4
8. UeMy paBHO a0COFOTHOE JIaBJICHHE?
A. MaHOMETPUUYECKOMY
B. armochepHomy
C. MaHOMETPUYECKOMY ILTIOC aTMOC(hepHOe
D. nunamugeckomy
9. Kak n3mensiercst BSI3KOCTb HEC)KUMAEMOMW KUJKOCTH TIPH MOBBILIEHUN TEMIIEPATYyPHI
A. He u3mMeHsieTcs
B. yBenunuuBaercs
C. ymeHb11aeTCA
D. npubnusxaercs K HyJIIO
10. Uto Takoe xaBuTaLng?
A. BBIJICJICHHE ITY3BIPHKOB PACTBOPEHHOTO BO3/TyXa
B. BbIeneHue my3bIpbKOB Mapa
C. TypOynu3anus TeueHus
D. Brifenenre my3sIpbKOB Iapa U CXJIONBIBAHUE B 0OJIACTH MOBBIIICHUS JaBICHUS
11. Yro Takoe rumpaBiIndeckuil yuap B Tpyoax?
A. pe3koe U3MEHEHHE JaBJICHUS [TPH U3MEHEHUH CKOPOCTH TeUCHUS
B. 3anonnenne TpyObonpoBoia KUIKOCTHIO
C. BbIIENEHHUE U3 KUAKOCTH PACTBOPEHHOTO BO3yXa
D. xononHoe KuIeHue sXuaKoCTu
12. Kak n3meHsiercs BA3KOCTb ra30B IIPH NOBBILIEHUH TEMIIEPATYPHI?
A. HE u3MeHseTcs
B. yBennmunBaercs
C. ymeHbIaercs
D. npubnukaeTcst K HyJIr0

6. MeToauyeckue MaTepuabl, ONpeaesoIe NPoueIypbl OLeHNBAHUSI 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1€ATEJIHHOCTH, XaPAKTEPHU3YIOIINX ITANbI
(popmupoBaHusa KOMNETEHIUH

6.1.1ITOroBbIil KOHTPOJIBHBIN TECT IOCTYIEH CTYACHTY TOJIBKO BO BPEMs TECTUPOBAHUS,
COTJIACHO PacHUCaHMs 3aHATUHN WM B yCTAaHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2.CtyaenT uHGOPMHUPYETCS O pe3yIbTaTaX TEKYyIIeH YCIIEeBaeMOCTH.

6.3.CTyneHT nony4yaet nH(GOPMAIIHUIO O TEKYIIEH yCreBaeMOCTH, HAUMCICHUH OOHYCHBIX
0aJTOB U JOITYCKE K MPOIEeype UTOTOBOTO TECTUPOBaHUs OT mpernoAaBatens wim B DUOC.

6.4.IIponsBoanTcs HACHTU(DUKALUS JIMYHOCTH CTY/CHTA.

6.5.CtynenTtaM, JONMYIIEHHBIM K MPOMEKYTOYHOM aTTECTAllMU, OTKPBIBAETCS UTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6.TecT 3akpbIBa€TCS CTYI€HTOM JIMYHO 110 3aBEPUICHUN TECTUPOBAHMS WIH
ABTOMATUYECKH 10 UCTEYEHNN BPEMEHH TECTUPOBAHUS.



