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ITacopt ¢oH/ A OIIeHOYHEBIX CPeJICTB

No KonTponpyemsle pa3jieibl Ko konTpommpye- HaumenoBanue
/o (TemMbl) TUCIUTLIIUHBI® MOW KOMITIETEHIIMM | OILIeHOYHBIX CpeficTB**
(wnm ee 4yaCTH)
1 |BBepenue. I'uipocraTtuka OIIK-1 Bormpocsl, Tectel, THUIIO-
Bble 3a/]a4M
2 |T'mppopvHamuka OIIK-1 Bomnpocesl, Tectsl, THIIO-
Bble 3a/Ja4M
3 | TexHu4eckasi TepMOJIMHAMUKA OITK-1 Bomnpocesl, Tectsl, THIIO-
Bble 33/]a4M
4 |OcHOBBI Teopuur Bormpocsl, TecTbl, THIO-
TeryIoMaccoobMeHa OIIK-1 Bble 33/laud, 3aJaHus

IJIsl KOHTPOJIbHOU pabo-
THI




TEKYIIUY KOHTPOJIb YCIIEBAEMOCTU

Paspen 1. BBenenue. I'mgpocraruka

Bonpocsr:

1.

ABcomoTHOe U U30BITOYHOe JIaBjieHue, BaKyyM - [aTh olpefienieHue. IIpubopel 11 3amepa aTux
BeJINYMH. ENMHUIBI M3MepeHUs faBiieHusl. YTo Ha3blBaeTCsl 1be30MeTPUYeCKUM HallopoM?

2. BmiBop nuddepeHImanbHbIX ypaBHeHUN JWsiepa AJis )KUIKOCTel, HaXOSIUXCS B ITIOKOe.

3. Ilpeobpa3oBaHue ypaBHEeHUM Jusepa Jijisl MOKOSIIENCs XUJKOCTA B AuddepeHITaIbHOe ypaB-
HeHMe NpUBe[]leHHOI0 BUJia. Y paBHEHHe II0BepXHOCTU PaBHOTO JIaBJIeHUS.

4. HccnenoBaHue MOBEPXHOCTH PaBHOTO JaBJIeHUs /IS TPeX CilydaeB JIEHCTBHS MAaCCOBBIX CHJI Ha
JKUIKOCTh: TOJIbKO CHJIBI TSDKECTH; CHJIBbl TSDKECTU U CUJIbl MHepIUM; CWIbI TSDKeCTH U LeHTpO-
OeXXHOM CHJIBL.

5. OcHOBHBIe ypaBHeHUs] THJIPOCTAaTUKH, KaK YaCTHBIN Clly4dall IIPUBe/IeHHOI0 ypaBHeHUs Juilepa.

6. Cuia naBiieHUs )KUAKOCTH Ha IUIOCKYIO CTeHKY, LIeHTp JAaBjleHus. JlaTb onperesieHVe, BbIBECTU
dbopMyIbl Ui OIIpellelleHHs CUJIbI 1aBjleHUs] M KOOpAMHATHI IleHTpa [aBjleHHs aHaJIUTUYeCKUM
CII0COOOM.

7. DUIOpbI T'MIPOCTaTUYeCKOro J1aBjIeHUs Ha IIJIOCKYIO CTeHKY. BriBoi GopMyiibl 17isl onpefiesieHHs
CWJIBI JJaBJIeHUS U IleHTpa AapiieHus. CUIbl jaBjleHUs Ha IJIOCKYIO CTeHKY rpadoaHaIuTUYeCKUM
criocobom.

8. Ompepenenne cuibl 1aBjieHUs U IleHTpa JlaB/IeHUs] Ha KpPUBOJIMHEMHYI0 CTeHKy. BuiBectu ¢op-
MyJly CWIbI JJaBJIeHUs [Is1 TWIIMHAPUYEeCKOW TOBEPXHOCTH.

9. 3amnucatb GoOpMyIIBl [I7Is1 ONpefie/ieHHsl CUIIBL IaBleHUs U LleHTpa JJaBJIeHus! Ha IJIOCKYI0 CTEeHKY
aHAJINTAYEeCKUM criocoboM. PopMyIIbI IOSCHUTH YepTEXXOM.

TecTsI

Ha xakue BUABI pa3esisiioT JeHCTBYIOINe Ha JKHAKOCTh BHEIIIHHE CHJIbI?
a) CWIIbI MHEPLIMU U TIOBEPXHOCTHOT'O HaTSDKeHUs;

6) BHyTpeHHUe U I0BePXHOCTHBIE;

B) MaCCOBbIe U IIOBePXHOCTHBIE;

I') CWIBI TSDKECTH U JaBIIeHUsL.

Kakue cuibl Ha36IBaIOTCSI MaCCOBBIMH ?
a) CHJIa TAXeCTHU U CUJId MHEePIWH,

6) CHJIa MOJIEKYJISIPHAA U CHUJIA TAXKeCTH,
B) CHJIa MHEepPUOWH U ChJla 'PaBUTAIMOHHAA,
F) CHJIa aBJIEHUA U CUJid IIOBEPXHOCTHAA.

Kakue cuibl Ha3pIBaIOTCS IIOBEpXHOCTHbIMI/I?

a) BbI3BaHHbIE BO3[IEMCTBUEM O6’b€MOB, JieXXalllX Ha ITOBEPXHOCTHU XUIKOCTH;

6) BbI3BaHHbIE BO3[EMCTBUEM COCEJHUX 00BEeMOB KUIKOCTH U BO3JEUCTBUEM APYTUX TeJl;
B) BbI3BaHHbIE BO3[IEMCTBHUEM JIaBJIECHUS OOKOBBIX CTEHOK CoCyna,

1") BbI3BaHHbIE BO3EeMCTBUEM aTMOC(l)epHOFO JdBJIeHH .

HKunkocrs HaxoguTCA Moj AaBjieHHneM. UTo 3T0 03Ha4aer?
a) KUJIKOCTb HAaXO/IUTCSI B COCTOSTHUU IIOKOSI;

0) )KUJIKOCTb TeuerT;

B) Ha )KUJKOCTb IeWCTBYeT CUJIA;

I') &KUJIKOCTb U3MeHseT GopMy.

I'mapocraTudeckoe naBjieHHe:

a) HalpsDKeHHe, BO3HUKAIOIee B TOUKe >KUIKOCTH 11071 Ie¥iCTBHeM IT0BePXHOCTHBIX M MaCCOBBIX CHII;
6) CBOICTBO, XapakTepu3yolllee GU3NIECKYI0 IPUPOTY KUAKOCTH;

B) II0BEPCTHOE HaTsDKeHHe )KUIKOCTH 3a CUeT BSI3KOCTH.



IlepBoe cBO¥CTBO r'HAPOCTAaTHYECKOTO TaBJIEHHS IJIaCHT:

a) B JIIO0OM TOYKe >XUJIKOCTU TMAPOCTAaTHYeCKoe AaBjeHue NepreHANKYJSIPHO IJIONIaJKe KacaTelb-
HOM K BBIJIeJIeHHOMY 006beMy U IeMCTBYyeT OT pacCMaTpUBaeMoro oobwema;

6) B J1I060K TOUKe XKUJIKOCTU THJIPOCTAaTUYECKOe JaBjieHue MepreHANKYJSIPHO IJIONIaJKe KacaTellb-
HOMU K BBIJIeJIeHHOMY 06beMy U [IeMCTByeT BHYTPb pacCMaTpUBaeMoro oobwema;

B) B KaXJIOM TOYKe >KUJIKOCTU TMIPOCTAaTUYeCKOe JaBjieHue JIeUCTBYeT IapajulelibHO IUIOMIa[Ke Ka-
CaTeJIbHOM K BbIJIeJIeHHOMY 06beMy U HallpaBJIeHO IIPOU3BOJILHO;

I) TUAPOCTaTUYeCKoe JlaBjieHWe HeM3MeHHO BO BCeX HalpaB/IeHUSIX W BCerja IMepIeHIUKYJISPHO B
TOUKe ero MpPWIoXKeHHUs K BblIeJIeHHOMY 00BbeMy.

BTopoe cBoiiCTBO rHAPOCTAaTHYECKOT0 TaBJIeHHS IJIaCHUT:

a) TUJIPOCTaTUYeCKoe JaBjieHre MTOCTOSIHHO U BCerja MeprieHINKYJISIPHO K CTeHKaM pe3epByapa;
6) rugpocTaTUUecKoe JIaBjieHre U3MeHsIeTCs IIPU U3MeHeHHWH MeCTOI0JIOXKeHH s TOUKY;

B) TM/IPOCTaTUYeCKoe JIaBjieHre HeM3MeHHO B TOPU30HTAJIbHOM IJIOCKOCTH;

I) TUJIPOCTaTH4ecKoe JIaBjieHre HeM3MeHHO BO BCeX HaIlPaBJIEHHUSX

TpeTbe CBOMCTBO rHIPOCTaTHYECKOI'0 JaBJIeHUS IJIACHUT:

a) TUJIpOCTaTUYeCKoe JaBjieHre B JII000M TOUKe He 3aBUCUT OT ee KOOPAUHAT B IIPOCTPAHCTRBE;

6) rumpocTaTUUecKoe IaBjieHre B TOYKe 3aBUCUT OT ee KOOPAWHAT B IIPOCTPAHCTBRE;

B) TM/IPOCTaTU4eCKOe JIaBJIeHHe 3aBUCUT OT INIOTHOCTH >KUJIKOCTH;

I) THAPOCTaTUYeCKoe JaBlieHHe BCerjia IpeBbIlllaeT JiaBjieHHe, JeWCTBYIOlee Ha CBOOOAHYIO IO-
BEPXHOCTb >KUJIKOCTH.

YpaBHeHue, 1o3BoJIsII01Iee HAWTH THIPOCTaTHYeCKOE TaBJIeHHeE B JIID00H TOYKe pacCMaTpHUBa-
eMoro oo’beMa Ha3bIBaeTcs

a) OCHOBHBIM YpaBHEHUEM TUIPOCTaTUKH;

0) OCHOBHBIM YpaBHEHUEM THUIPOJIMHAMUKHY;

B) OCHOBHBIM ypaBHEeHHEM THJIPOMeXaHUKY;

I') OCHOBHBIM ypaBHEHHEM T'HIPOIMHAMUYECKOU TEOPHHU.

OcHoBHOe ypaBHeHHe T'H/IPOCTaTHKHU OIIpeJiesisieTcs

a) MpoM3BefieHreM JiaBjieHusl ra3a Hajl CBOOOJHOM MOBEpXHOCTbIO K IJIOMIAI CBOOOIHOM ITOBEPXHO-
CTH;

6) pa3HOCTBIO /IaBJIeHUs Ha BHEIIIHel ITOBepPXHOCTHU U Ha JIHe COCY/Ia;

B) CYMMO} JlaBjieHUs Ha BHeIlIHel ITOBepXHOCTH XKUIKOCTU U [aBileHHs, 00yCJIOBIIEHHOTO BeCOM
BBIIIIEJIeXKAIUX CIIOeB;

') OTHOIIEHHeM pacCMaTpuBaeMoro o6beMa XUJIKOCTH K IJIOTHOCTH U TTTyOMHe MOrpy>KeHHsl TOUKHU.

YeMy paBHO rHAPOCTAaTHYECKOE JaBJIEHHE IPH IVIyOHHE MOTrPY2KeHUs] TOYKH, PABHOH HYJII0
a) TaBJIeHUIO HaJl CBOOOTHOM TTOBEpXHOCThIO;

0) mpou3sBe/ieHHI0 0OBEMA KUIKOCTH Ha ee IVIOTHOCTD;

B) Pa3HOCTH JIaBJIeHUH Ha JHe pe3epByapa U Ha ero MOBepXHOCTH;

I') IPOU3BE/IEHUIO TUIOTHOCTH >KUKOCTH Ha ee yJIebHbIN BeC.

IToBepxHOCTH YPOBHSA - 3TO

a) MOBEePXHOCTh, BO BCEX TOYKAX KOTOPOU JjaBjIeHHe U3MEeHSIeTCsl TI0 OZIMHAKOBOMY 3aKOHY;

0) MOBEpXHOCTDb, BO BCEX TOYKAX KOTOPOU JlaBjieHHe OJIMHAKOBO;

B) TIOBEPXHOCTh, BO BCEX TOUYKaX KOTOPOU JlaBJieHHe YBeIMYHUBAeTCS TIPSIMO TIPOMOPITMOHANIBHO YAa-
JIeHUIO OT CBODOOIHOM TIOBEPXHOCTH;

r) cBOOO/IHASI TOBEPXHOCTh, 00pa3yIolascs Ha rPaHuUIle pa3zielia BO3AYIITHON U KUIIKOM Cpejl pu
OTHOCHUTEJIbHOM TTOKOe XKUJIKOCTH.



OTHoOCHTE/IbHBIM IIOKOEM KUJKOCTH Ha3bIBaeTCsl

a) paBHOBeCHe XUAKOCTU IIPU IIOCTOSIHHOM 3Ha4eHUH JeMCTBYIOLIMX Ha Hee CUJI TSDKeCTH U UHep-
O,

6) paBHOBecHe >XUJIKOCTH TpY IlepeMeHHOM 3HaueHWH JeUCTBYIOLIMX Ha Hee CUJI TSDKeCTH U UHep-
O,

B) paBHOBeCHe >KUJIKOCTH IpX HeM3MeHHOM CuJle TSHKeCTU M U3MEeHSIOIIeNCsl CUile MHepIInY;

') paBHOBeCHe XUIKOCTH TOJIbKO IPY HEU3MEeHHOM CUJIe TSKeCTH.

Kak u3MeHHTCA yros HakjJ0Ha CBOOOJHOI IOBePXHOCTH B I[HCTepPHe, IBHraIONIeics C IOCTO-
SIHHBIM YCKOpPeHHeM

a) cBOOOHAs TIOBEPXHOCTh IIpUMeT ¢popMy 11apabosisr;

0) OyneT U3MEHSThCS;

B) CBOOO/IHAsi IOBEPXHOCTh Oy/leT TOPU30HTAJIbHA;

') He U3BMEHUTCS.

Bo Bpaiaromemcs IMINHAPHYECKOM COCyZAe CBOOOIHAs MOBEPXHOCTh HMeeT popmy
a) mapaboJIbl;

0) runepboIIbI;

B) KOHYCa;

) CBOOO/IHAs TOBEPXHOCTh TOPU30HTA/IbHA.

Kak npuiioxeHa paBHOIeHCTBYHOIIAs THAPOCTaTHYECKOr0 JaBJIEHUSA OTHOCUTEJIHLHO IeHTPa
TSKeCTH NMPSIMOYTOJILHOU 00K0BOM CTeHKH pe3epByapa?

a) HUXe;

0) BhIlIIE;

B) COBIIA/IAET C IIEHTPOM TSIXKECTH;

I) CMellleHa B CTOPOHY.

Tunosbie 3agaIHu

1. OnpenenuTh IJIOTHOCTD >KUIKOCTH, €CJId U3BECTHO, YTO JKUJIKOCTh 3aHMMaeT obbeM V = 150 i,
IIPU 3TOM MAaCCa XXUAKOCTU m = 122 kr.

2. BBIYUCIUTh IIOTHOCTh >KUJIKOCTH U ee yJelbHbIA 00beM, eciii XXKUJKOCTb HaXOJIUTCS B eMKOCTH
MAacCOM Memx = 5,5 KI. Macca 3amoaHeHHOH XXUIKOCTbIO eMKOCTH Mogy = 18,9 kI, a ee o6bem V = 15
7.

3. BbIYMCIIUTh KMHEMaTU4eCKYIo BSI3KOCTh Bofbl npu t1 = 20 °C, eciy 3HaYeHUe JUHAMUYECKOW BsI3-
koctH cocrasiser U = 1,02 - 10 I1a - ¢ (INIOTHOCTH BOJIBI [IPH JIAaHHO# TeMIIepaType MPUHATL PaBHOM
p = 998 kr/m%). Yemy Oyjer paBHa KMHeMaTHYeCKas BA3KOCTb BOJbI IIOC/IE TIOBLIIICHHMS ee TeMIlepa-
Typbl Ha At = 2 °C?

4. Tlocne cxxaTus BOfAbI B IWJIKMHPe TOJI MIOPIIIHEM JlaBjieHre B Hell yBenuuuiioch Ha 3 klla. Heo6xo-
IIUMO OTIpefieNIuTh KOHeYHbIM 00beM BOJIbI B IIWIMHJPe, eCiii ee llepBOHAaYaIbHbIA 00beM COCTaBJIsII
Wi = 2,55 11, koapdurmenTt o6beMHOro cxatus Bogas! fw = 4,75 - 10710 1/1]a.

5. OnpesieniiTh 06HEM BOJIbI, KOTOPBIM HEOOXO/IMMO JOTIOTHUTEIBHO MOaTh B BOAOBO AuameTpoM d
=500 MM 1 aymHOM | = 1 KM 119 oBBIIeHus faBienus 10 Ap = 5 - 10° ITa. BomoBos oAroTosseH K
TUJIPaBIMYeCKHM UCIIBITAHUSIM U 3aI10JIHEeH BOZoM Npu aTMocdepHoM nasieHuu. [ledpopmanveit Tpy-
60IpoBO/Ia MOXKHO IpeHeOpeyb.

6. OnpenenuTh MaHOMETPUYECKOE U aDCOJIIOTHOE JIaBjieHHe B TOYKe A CcOCy/ia, 3all0JTHEHHOT'O BOJIOM,
eciu hy = 30 cM, mokazanue prytHoro Mmanometpa hz = 60 cm.



7. OnpenenuTh abCOMOTHOEe W M3OLITOYHOE JaBjeHHe B TOukKe A Ha OCH TPyObI, eClIM Pa3HOCThb
ypOBHeH pTyTH B nuddepenniaibHOM MaHoMeTpe hyr = 160 MM, BbicoTa Macia hy = 160 MM, BbicoTa
BOJIBI B pe3epByape h, = 0,8 M, INIOTHOCTB PTYTH Ppr = 13,6 /M3, uoTHOCTH Macia py = 0,85 1/m>.

8. OmpenenuTh M3OLITOYHOE [1aBjieHWe BOJLI B TPyOe IO IOKa3aHUsSM OaTapeMHOro PTYyTHOTO
MaHoMeTpa. OTMeTKH ypOBHel PTYyTH OT Oocu TpyObl: z1 = 1,75 M; z2=3 M; z3=1,0 M; z4 = 2,5 m.
Parme

zp

v

9. OmpenenuTh BeJIMYMHY U TOYKY NPHIOXKEHUS! CHIIBI TMIPOCTAaTUYeCKOTO IaBJIeHUs] Ha IUIOCKYIO
OOKOBYIO CTeHKY, eciu rinybuHa Bogel H = 2 M, a mmpuna crenku B = 3 m. Iloctpouts smiopy
M30BITOYHOTO TUJPOCTAaTHYECKOTO JJaBJIeHUsI.

10. TIimockuii UT TIepeKphIBaeT KaHasl mupruHou b = 1,8 m. I'mybuna Boas! nepen mutom h = 2,5 M.
OmnpenenuTh CUTy JlaBJIeHUs BOJbI Ha IIWT M TOYKY IPUJIOXKEHHs STOW CHIIbI aHAIUTUYECKUM U
rpadoaHanTUTHYeCKUM MeTojioM. Orpe/iesuTh MUHHUMAJlb-HOE NOAbeMHOe ycuive mura T, eciu ero
Bec G = 20 xH. Koaddunuent Tpenus mura no onopam rnpu noaseme f = 0,25.

11. Onpenenuth nogbeMHoe ycwivde T Jyisi IPSIMOYTOJIBHOTO IIJIOCKOTO IIMTA, MepeKpbIBAIOIIero
BOJIOIIPOITYCKHOE OTBepCTHe pPyIHHUYHOM IUIOTHHEL [Iposer 3aTBopa B cBeTy b = 2 M, rimy6uHa Bopbl
mo mmrta — hl = 2,2 M, nocne mura — h2 = 0,8 M, koapduIMeHT TpeHUs MeXITy IIUTOM U
noBepxHocThio na3oB f = 0,15. Macca muta M = 450 kr. Pemuth aHanutrdecku u rpapuyecki.

rrd Y VLA
12. OnpenienuTh BeJIMYMHY W HallpaBJIeHUsl PaBHOJIEHCTBYIOIIeN JJaBjleHUs BOJIbI Ha KPUBOJIMHEHHYIO

CTeHKY pe3epByapa B BHJIe YeTBEPTH IWIMHAPUYIECKOU MTOBEPXHOCTH paguycoM R = 0,8 M, mmpuHoi
b = 4 M, eciiu TirybrHa Bofibl B pe3epByape H = 2 M, u30bITOYHOE JaBjieHHe Ha MIOBEPXHOCTU BOJIBI P
= 5 kI1a.



13. LHucrepna quamerpom D = 1,2 M u mnunou L = 2,5 M, HanoJiHeHHast BOJOM 710 BBICOTBL b = 1 M,
JIBUOKTCS TOPU3OHTAJIbHO C IIOCTOSHHBIM yCKOpeHHeM a = 2 wm/c?. Onpegenurs ycuud,
JeMCTBYIOIMe CO CTOPOHBI HepTH Ha IJIOCKHe O0KOBbIe KPBIIIKK A U B nucrepHbL.
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14. OTKpBITHIN B aTMOChepy BepTHUKAIbHBIN IMIMHIPUIEeCKUH cocys paguycoM R = 0,4 M 3anonHeH
nepBoHayasibHO h = 1,0 M Bogo#t nipu Temnepatype t = 40 °C. Cocyn IpUBOAUTCS BO BpAIlleHHUs C
YUCI0M 000POTOB N, 0OECTIeYNBAIONIMM KAaCaHUs JHA BEpITMHOM napabosonia. OnpeesuTh BICOTY
IIOJIHATHS BOZIBI B COCY/Jle ¥ CWJIy TUPOCTaTUYeCKOTO JIaBjleHus Ha THO COCY[a.
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Buns! aBmxkenns xuakoctd. OCHOBHBIe THIPaBINYeCKHe XapPaKTePUCTHKHU MOTOKA U JJIeMeH-
THI dKUBOT'0 CeYeHHsI.

15. Tpy6a, mo KoTOpo# TeueT Boja, UMeeT repeMeHHoe cedeHue. OnpeiesuTh CKOPOCTb BO BTOPOM
CevYeHMH, ecjid CKOpOCTh B iepBoM cedenuu V1=0,05 m/c; d1=0,2 m; d2=0,1m.

16. Ilo moyHOCTBIO 3aTOIJIEHHOMY TPYOOTIPOBOY TePeKavyMBaeTCsl KUAKOCTh CO CKOPOCThiO L = 0,2
M/c. OnipefesiuTh pacxofi XKuAKoCTH Q, eciiv ruApaBirdeckuii paguyc R = 0,015 m.

Paszgen 2. 'mgpopunamuka
Bomnpocsr:

1. OcHoBHBIe IOHATHS TUAPOOUHAMUKU:R, W, 1 rugp, Q, Vep. BA3KOCTD XXUIKOCTH U ee U3MepeHUe.
2. BbIBOJ OCHOBHOI'O ypaBHEHHsI pPaBHOMEPHOTO JIBKXKeHHs T = Y- R-i.
3.  OmnbiTel PeliHONb/ICA, PEXXUMBI IBUXKEHUS KUJIKOCTH, KPUTEPUI PeXXUMa >KUIKOCTH.
4. 3axkoH BHYTpeHHero TpeHHs BHYTPH >KUIKOCTH IPH JJAMUHAPHOM peXXyMe.
5. BroiBoa popMyiibl pacnipe/iesieHHs: CKOPOCTel 1py JJaMHuHapHOM pexxume (dopmysa CTokca).
18 BriBog ¢opmyibl [l olpefiejieHUsl NOTepb Halopa Ha TpeHHe IIpU JIaMUHApHOM peXXume
(popmyumna Ilyazeits).
6. YpaBHeHue bepHysuM /17151 IOTOKA pealbHOM XUAKOCTU. ['eoMeTpruecKnii U 3HepreTU4eCcKuin
CMBICJI 3TOTO YPaBHEHUSI.
7. OcCHOBHBIe IIOJIOXKeHUs ¥ TeOpUM TypOysieHTHOCTH (Teopus [Ipannaris).

CrpykTypa TypOyJIeHTHOTO IMOTOKA U ero 0COOeHHOCTH.
8. Pacnpenenenue ckopocTeii B Tpy0ax IIpu TypOyJIeHTHOM peXXrMe.
9. Omnsrtel Hukypanse v ananu3 rpaduka Hukypaase no 3aBucumoctu A -KoadduiiveHTa co-
IIPOTUBJIEHUSI TPEHUIO OT Yrciia Re M mepoxoBaTocTy TPYO.
10. Popmymna Ille3u u obmactu eé npumeHenusi. Ces3b koapduriventa [llesu «C» ¢ A - ko3-
(bUIIMeHTOM CONIPOTHBIIEHUS TPEHUIO.



11. Bupel notepb Hanopa IpH JBHXXeHUH XUIKOCTH. OripesienieHus IOTephb HAIlopa Ha TPeHue 110
JUIMHe ITyTU U olipefieJieHre Hallopa Ha IpeojiojieHre MeCTHBIX COITPOTHBIIeHUM.

12. Omnpepenenuie notepb Halopa Ipy BHE3alTHOM CY>KeHHUM W BHe3allHOM paciupeHuu. Hauep-
TUTB JINHUIO [1be30MeTPUYeCKHUX HAIlOPOB U OOBSCHUTH C SHEPreTU4eCKOM O3UIUH.

13. Hcreuenue XUAKOCTH M3 TUAPABIMYECKH MaJIbIX OTBEPCTUM C TMIPABIMYECKH TOHKOM CTeH-
koi. Onpepiesienye BeJIMYMHBI CKOPOCTH U pacxojia IPU MOCTOSIHHOM Harope.

14. Hcreuenue XUIKOCTU U3 IWIMHAPUYECKOro Hacajka. OmpesiesieHHe CKOPOCTH U pacxoja.
BeiBon popmyi.

15. Hcreuyenue xuakocTy U3 rujpaBirdecku 6osbimx oTBepcTuil. Onpenenenue pacxona. Bei-
BOJl GOPMYIIBI.

16. Hcreyenue >kMIKOCTU U3-TIOJI IIUTA Yepe3 IOTy3aToIyiIeHHOoe oTBepcTre. OmnpesenieHye pac-
X0J1a JIJIsl 3TOTO CIIyvast.

17. Hcreuenue XUIKOCTU U3 TUIPABIMYECKU MAJIOr'0 OTBEPCTHS IPY IlepeMeHHOM Hamope, BbI-
BOJI GpopMyJIBl ISl OlipefiesieHUs] BpeMeHHU IOoHMXXeHUs ypoBHs ¢ Hi no Hy; u omopoxxnenus pe-
3epByapa

18. Krnaccudwkarivs BoonpoBooB. BeiBos BogompoBogHbix dopmyit mist Q u he,

19. Pacuer mapasutenbHBIX BeTBed BOAONPOBOJA M YYAaCTKU C HeIPepbIBHOW pasfjauedl W TpaH-
3UTHBIM PacXoJiOM.

20. T'mppaBnuueckuit yaap. CyIIHOCTb sIBJIeHUs, IPSIMOM U HENpsMOW T'MIpaBIMYeCKUd ynap.
OmpenienieHyie MOBBIIIEHUS TaBIeHUs B TpyoorpoBoie rpu ['Y 1 cimoco6bl 60pb0ObI C HUM.

21. T'upporapas. Y cTpONCTBO M IPUHILIUII JeMCTBUSL.

TecTsl

I'eomeTpHuyeckoe MeCTO TOYEK HAXOJAIIUXCSA HA 0eCKOHEYHO MAJIOM PacCTOSTHHH APYT OT Apyra
H 00pa3ylIIiX KPUBYIO TaK YTO BEKTOP CKOPOCTH B KaX/I0H ee TOYKe SIBJISIeTCA KacaTeJIbHOH
K 3TOH KPUBOH:

a) TpyOKa MoToKa

0) TpyOKa TOKa;

B) CTpYy¥Ka TOKa;

T')JIMHUS TOKA.

IInomans momepeyHOro ceyeHHs MOTOKA, MePIeHTUKY/ISIPHAs HAallPaBJIeHUI0 JBHKeHUSI Ha3bI-
BaeTcs:

a) OTKPBITBIM CeYeHHEeM;

0) )KUBBIM CeYeHHEeM;

B) ITOJIHBIM CEYEHUEM;

I)IUIONIA/Ib pacxoja.

YacTs nepuMerpa KHUBOr0 CeYeHHs1, OrPaHUYeHHAs1 TBepAbIMHU CTeHKaMH Ha3bIBaeTCsl:
a ) MOKDBIN TIEPUMETP;

6) neprMeTp KOHTAaKTa;

B) CMOYeHHbIN ITepuMeTp;

I')IUJIPaBIMYeCKUi TIepuMeTp.

O0BeM KUIKOCTH, IPOTEKAIOIIHI 32 eIHHUILY BPeMeHH Yepe3 KUBoe CedeHHe Ha3bIBaeTC !
a) pacxoj MOTOKa;

0) 0OBEeMHBIM MTOTOK;

B) CKOPOCTb ITOTOKA;

I')CKOPOCTb pPacxoJia.

YpaBHeHue Hepa3pHIBHOCTH TeYeHUH MMeeT BH]L
a) wW1V2= W2V1 = Const;
0) w1V1 = W2V2 = const;



B) W1W2 = VU2 = CONst;
r)wi/ V1 = w2/ V2 = const.

YpaBHenue BepHyJuu 11 uaeansbHOH JKUTKOCTH HMeeT BHJT
2 2
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UYnen ypaBHeHus1 bepHyiu, 0003HagyaeMblii 0yKBOI Z, Ha3bIBaeTCA
a) reOMeTpU4eCcKou BbICOTOMH;

0) Mbe3oMeTpUYeCcKOUM BbICOTOM;

B) CKOPOCTHOM BBICOTOW;

T)II0TePSIHHON BBLICOTOH.

UYnen ypaBHeHus1 bepHysiu, 0003Hagyaemsblii BoipaxkeHueM P/ 1g Ha3pIBaeTcs:
a) CKOPOCTHOM BBICOTOM;

0) reoMeTprUYECKON BBICOTOM;

B) Ibe30MeTPUYeCKON BBICOTOMH;

T)II0TePSIHHON BBICOTOM.

Ynen ypaBueuus BepHyiuiu, 0603HauaeMblii BoipaskenueM [v%/2g HasbiBaeTcs
a) Mbe30MeTPUYeCKOi BbICOTOM;

0) CKOPOCTHOM BBICOTOM;

B) TeOMeTpHUYeCKON BBICOTOW;

I)TaKOro 4jeHa He CyIleCTBYeT.

Kpuruueckoe uncino PeiiHosnbica npu yMeHbIIEeHHH CKOPOCTH JBHKeHHS »KUAK0CTH B 10 pa3

a) He UBMEeHUTCS

6) yBesmmuurcs B 100 pa3
B) YMEHBIITUTCS
r)yBenuumutcs B 10 pa3

Yucino PeiiHosbAca IPH YMeHbIIEHHUH CKOPOCTH ABHKeHHS »KUAKOCTH B 10 pas ...
a) He UBMEeHUTCS



6) yBesmmuurcs B 100 pa3
B) ymenbIuTcs B 10 pa3
r)yBenuumutcs B 10 pa3

Ecnu ko3¢ dunmenT rugpaBindeckoro Tpenusi cocrapiser 0,08, a pexxum nBImKeHus J1aMu-
HApPHBIN, TO YUCJI0 PeliHoIbACA U1 IOTOKA KUAKOCTH PABHO ...

a) 1600

6) 400

B) 800

r)6400

Kpurnueckasi CKOpoCTh, IIpH KOTOPOI HA0/II0IaeTCs mMepexo]] 0T JIAMHHAPHOT0 PeKUMa K Typ-
OyseHTHOMY omnpefesnsieTcs mo ¢popmye:

O

Uy =——""—
d-Re
a) kp
d
v, =—-Re
Kp Kp
6) 14
. v-d
Kp
R
B) er
1%
v, =—-Re,,

PaznnuaroT norepu Hamopa

a) MecTHbIe U 110 JJIMHe

6) MoCTOSIHHBIE ¥ KPAaTKOBPeMeHHbIe
B) YaCTUYHbIE U ITOJTHbIE
r)HAIoOpHbIe U Oe3HaNIOpHbIe

YxakuTe npaBIWIbHYIO 3anuch popmyJibl Beiicoaxar)/lapcu:

2
hm:].i.u_
2) A 2g
2
hmzﬂ«'i'd—
6) 1y 2g
Z 2
Ny
5) d 2g
—2
hm:,z.i.z_
d g

711 onpesieieHHs1 MOTePh HANOPA CIIY2KUT
a) umcio PeriHomb/ca;

6) dopmyna Beiicbaxa-/lapcy;

B) HOMorpamma Komnbpyka-VYaiira;

r)rpa¢puk Huxypanse.



Ot yero 3aBUCHT K03 HUIHEHT rHIPABINYECKOr0 TPeHUs B IepPBOi 00J1aCTH TypOYJIEHTHOTO
pexxnma?

a) TOJIbKO OT 4yMciia Re;

0) oT urcia Re 1 11epoxoBaTOCTU CTEHOK TPYDOOITPOBO/IA;

B) TOJIKO OT IIEPOXOBATOCTH CTEHOK TPYyOOIIPOBO/IA;

r)oT yncia Re, oT JIMHBI U 111POX0OBATOCTH CTEHOK TPyDOOIpoBo/Ia.

Ot yero 3aBUCHT K03 PHUITHEHT THIPABINYECKOr0 TPeHHusA BO BTOPOI 00/1acTH TYypOyJIeHTHOTO
pexuma’

a) TOJIbKO OT uKcia Re;

6) ot uncia Re v 11epoxoBaToCTH CTEHOK TPyDOOIIPOBO/Ia;

B) TOJIBKO OT IIIEPOX0OBATOCTH CTEHOK TPYOOMPOBO/Ia;

r)oT uiciia Re, OT AyIMHBI U 1116pOX0OBATOCTH CTEHOK TPyOOIpOBOAa.

Ot yero 3aBUCHT K03 PHUIHEHT THIPABIUYECKOr0 TPEeHHUs B TPeThell 00J1acTH TypOyIeHTHOr 0
pexxnma?

a) TOJIbKO OT 4yMciia Re;

0) oT urcia Re 1 11epoxoBaTOCTU CTEHOK TPyDOOITPOBO/IA;

B) TOJIKO OT IIEPOXOBATOCTH CTEHOK TPyOOITPOBO/A;

r) oT ynciia Re, oT IJIMHBI U 11IepOXOBAaTOCTH CTEHOK TPyOOIpoBo/Ia.

Kakue TpyOBI HMEIOT HAMMEHBIIIYI0 A0COTIOTHYI0 IEPOX0BATOCTH?
a) 4YyT'yHHBIE;

0) CTeKJISIHHbBIE;

B) CTaJIbHBIE;

') MeHbIe.

YTo Takoe KOPOTKHUIi TPyOOTIPOBOA?

a) TpyOOIpoBOJI, B KOTOPOM JIMHEHHBIe II0Tepy Harlopa He IIpeBBIIIAOT O... 10% MecTHBIX IoTepb
Haropa;

6) TpybonpoBo, B KOTOPOM MeCTHbIe IIOTepH Haropa MpeBhIIaoT O... 10% noreps Hanopa 1o
IUIVHE;

B) TpyOONpPOBOJ, [JIMHA KOTOPOro He npesblmaeT 3HadeHus 100d;

I) TpyOOIIPOBOJ TOCTOSIHHOTO CeYeHHs], He UMeOIIMI MeCTHBIX COIIPOTHBIIEeHUH.

YTo TaKkoe JIHHHBINI TPybdOnpoBOa?

a) TpyOOIpOBOI, IJIMHA KOTOPOro npeBbiiiaeT 3HadeHue 100d;

6) TpyOOmpOBOJ, B KOTOPOM JIMHEMHbBIE ITOTEPU Haropa He MpeBbIaioT 5...10% MecTHBIX TOTeph
Haropa;

B) TPyOOIPOBO/, B KOTOPOM MeCTHbIe ITOTepU Haropa MeHbIie 5...10% mnoTeps Hamopa 1o JiTuHe;
r) TpyOOIPOBO/ ITOCTOSIHHOTO CeYeHHsl C MeCTHBIMU CONIPOTHBIIEHUSIMU.

Ha xakue BUABI IeJSITCS JVIMHHBIE TPyOOIIPOBOBI?
a) Ha MapasulejibHble U II0CJIe[JOBaTelIbHbIe;

6) Ha IPOCThIe U CIIOXHBIE;

B) Ha IIPSIMOJIMHEHbIe U KPUBOJIMHEHHBIE;

I') Ha pa3BeTBJIeHHbIE U COCTaBHBbIE.

Yro Takoe XapaKTepUCTHKA TpyOonpoBoaa?

a) 3aBUCUMOCTD JlaBJIeHHs] Ha KOHIle TPyOOIIpoBoJia OT pacxojia KUIKOCTH;
6) 3aBUCHMOCTb CyMMapHOM IIOTepPU HaIlopa OT JaBJIeHHUs];

B) 3aBUCHMMOCTb CyMMapHOU IIOTePU Halopa OT Pacxofa;

I') 3aBUCUMOCTb COTIPOTHBJIEHHs] TPyDOOIIPOBOAA OT ero JIUHBI.



Crarnueckuii Hanop Hcr 3T0:

a) pa3HOCTh re0MeTPUYeCKON BBICOTHI Az U Tbe30MeTPUieCKOl BHICOThI B KOHEYHOM CeueHUHr Tpy0Oo-
IIPOBO/IA;

6) cymMMa reoMeTpuYecKou BBICOTHI AZ U MTbe30MeTPUYECKOUN BBICOTHI B KOHEUHOM CeuyeHuH Tpy6o-
IIPOBO/IA;

B) CyMMa Ibe30MeTPUYeCKUX BHICOT B HAYaJIbHOM M KOHEYHOM CeuyeHUH TPyOOIpoBO/Ia;

- Pa3HOCTH CKOPOCTHBIX BBICOT MEXXY KOHEYHBIM M HAaYaJIbHBIM CeYeHUSIMU.

IIpu ncreyeHnu KUIKOCTH U3 OTBEPCTHII 0CHOBHBIM BOIIPOCOM SIBJISIETCSI
a) omnpeJieieHre CKOPOCTH UCTeYeHUS ¥ pacXo/ia KUAKOCTY;

0) ompeneneHue HeOHGXOIUMOTO TMaMeTpa OTBEPCTHH;

B) oIlpefielieHHe 00beMa pe3epByapa;

T') oIpeJieJieHHe TH/IPABINYeCKOTO COIPOTUBIIEHHS OTBEPCTHSI.

Yem 00yCJIOBJIEHO C:kaTHe CTPYH JKHAKOCTH, BhITeKalouieil U3 pesepByapa uepe3 oTBepcTue
a) BSI3BKOCTBIO KUIKOCTH;

6) ABM>KEeHHEeM )XUJIKOCTH K OTBepCTHIO OT Pa3/IMYHbIX HAallpaBJIeHUH;

B) JIaBJIeHMEM COCeJIHUX C OTBEPCTUEM CJIOeB KUAKOCTH;

I') CUJION TSDKECTU U CUJION MHEPIIUH.

YTo TaKkoe coBepIlIeHHOe CKaTHe CTPyHu?

a) HauOoJIbIIlee CXkaThe CTPYX IIPU OTCYTCTBUM BIIMSIHUSI OOKOBBIX CTEHOK pe3epByapa v CBOOOHOM
IIOBEPXHOCTH;

6) HaubosbIllee CxaTye CTPYH IPY BIMSIHUKA OOKOBBIX CTEHOK pe3epByapa ¥ CBOOOIHOM IIOBEPXHO-
CTH;

B) C)KaTHe CTPYH, IIPU KOTOPOM OHA He U3MeHseT popMy I10IIepedHOro Ce4eHHs;

I') HaMeHblllee BO3MOXKHOE CXKaTre CTPYY B HelIOCpe/ICTBeHHOM OJIM30CTH OT OTBEPCTHSL.

Kosdppunuenr cxxaTus cTpyu XxapakTepusyer

a) CTelleHb U3MeHeHHe KPUBU3HbBI UCTeKaloIel CTPYyH;

6) BIMsIHUe TMaMeTpa OTBepPCTHSl, Yepe3 KOTOpPOoe ITPOMCXOUT UCTedeHHe, Ha CXKaThe CTPYH;
B) CTeIleHb CXKaTHsl CTPYH;

I) M3MeHeHHe IUIOIIA Y TI0TIepevyHOro ceuyeHus CTPYH 110 Mepe yJlalleHusl OT pe3epByapa.

B ¢popmyiie nuist onpenesieHusi CKOPOCTH HCTeYeHHUS KUIKOCTH Yepe3 0TBepcTHe OYKBOH
obo3HavaeTcs

a) Ko3(pPUIIMEHT CKOPOCTH;

6) koadduImeHT pacxona;

B) KO3bUITMEHT CXKATHS;

I) KO3QPUITMEHT UCTeYeHHUS].

IIpu ucreuyeHuu }XKHUIKOCTH Yepe3 0TBepCTHe Npou3BeeHHe K03 PuimenTa c;kaTusa Ha K03¢-
dunmenT ckopocTn Ha3pIBaeTCs

a) K03bUIIMEeHTOM UCTeYeHusl;

6) k0apPUITHEeHTOM COTIPOTHUBIIEHUS;

B) KO3 PUIIMEHTOM Pacxofa;

r) K03(pPUITMEeHTOM UHBEPCUHU CTPYH.

TunoBkle 3agaun



1. IIpu BHe3amHOM pacHIMpeHUH TPYOOIIPOBO/ia CKOPOCTb XKHAKOCTH B TPyOe MeHbIero auaMerpa
paBHa Vi = 4 m/c. Onpefie/IMTh Pa3HOCTDb MMOKA3aHWNA MMHE30METPOB h, eciM OTHOIIIeHHWe JTHaMeTPOB
Tpy6 D/d =2. IloTepsmMu Hanopa nnpeHe6peyb.

2. U3 ogHOTO pe3epByapa B JIPyTroM MOCTYIaeT Boja 1Mo cudOHHOMY TPyDOOIpoBoay auaMeTpoM d =
50 mm, ymuo | = 10 M. Pa3HocTe ypoBHell Bomel B pesepByapax H = 1,2 m. [IpeBnimenue
HaMBBICIIeH TOYKU CUOHA Hajl ypOBHEeM BOJIbI B IIepBOM pe3depByape h = 1 M. OnpenenuTs pacxop
BO/IbI B cudOHe U abCOJIIOTHOE HaBlleHHWe B HaWBBHICIIEH TOYKe CH(OHA, ecyyd JJMHA OT Hadvajia
cudoHa 1o atodt Touku i = 4 M. Koapdunuent lapcu npunsats paBHbiM A = 0,03, koaddurmient
MOTeph Ha IJIABHOM MTOBOPOTE (nos = 0,45.

3. Ilo TpybonpoBony muamerpom d = 100 MM u anuHOM | = 3 M iBrKeTcs Boaa. YeMy paBeH Hanop
H, npu KOTOpOM NpPOMCXOOUT CMeHa JIAaMHUHApHOI'O pexuma TypOyJieHTHBIM? MecTHble NoTepu
Halopa He y4WUTHIBaThb. Temneparypa »xunkoctu t = 20 °C. Ykazanus. Bocronb3oBatbes popmyon
JIJIs1 TIOTepb Ha TPeHUs! TIPU JlaMUHapHOM pexkuMe (popmyia [lyazeitsis).

'E'[ o = OG0 sem

A

4. Tlo tpybe mmamerpom d = 50 MM paBwkercs Bojaa. Omnpenenmutb pacxojl, TPA KOTOPOM
TypOYJIEHTHBINA PEXXUM JIBUKEeHHsI CMEHUTCS JIaMUHAPHBIM, eCJIi TeMIiiepaTypa Bojel t = 15 °C.

5. Onpenenutsb uncio PeiiHombica ¥ peXXuM JIBHKEHUs BOIbI B BOJIOTIPOBOIHOM TpyOe nuamerpoM d
= 300 MM, eciu pacxop Q = 0,136 m/c. KoaddunreHT kuHeMaTrnuecKon BSI3KOCTH J1Jist BOJIbI (TIpH t =
10 °C) V = 1,306 * 10°m%c.

22. Kak usmensiercs uvcio PeiiHosblica npu rnepexojie TpyOONpOBOJa OT MEHBIIero JuaMmerpa K
OoJpITlIeMy MPYU COXPaHEeHUH MOCTOsTHCTBA pacxopa (Q = const)?

6. OrnpenenuTh MOTEpH HAIOpa B TPyOOIIPOBOIe NPSIMOYTOJILHOTO cedeHus pasmepoMm (300 x 400)
MM U aiuHoU L = 300 m. OkBuBaneHTHas mepoxosaroctb A = 0,3 MM, pacxon Boabl Q = 60 s/c.
Temmnepatypa 20 °C

7. OnipenienuTh Haop B 0ake, ecyid pacxoji BOJbI IIPH UCTeUYeHUH uyepe3 HUWIMHAPUYEeCKUN HacaZioK
muamerpoM d = 0,05 m cocrasnser Q = 0,05 m3/c. McTedenre IpOMCXOAUT IIPH IIOCTOSHHOM Harope.



Pa3znen 3. Texnuyeckasi TepMoHHAMHKA

Bonpocsr:

1. Yro Takoe TepMoaMHAMHYeCKasl CUCTeMa, TepMOAMHAMUYeCKUl Iporecc?

2. Tepmuueckuie napamMeTpbl COCTOSIHUS.

3. YpaBHEHHS COCTOSIHMS [UISl UleaIbHbIX ra30B.

4. Yro takoe pabora, TeroTa. [loHsTHe 0 BHyTpeHHel aHepruu. M3obpakeHre paboThl U Teluia B

nmuarpammax P-V u T-S.
5. MaremaTtuyeckoe BbIpa>keHHe [1ePBOr0 3aKOHA TepMOJUHAMUKH JIsl Ujlea/IbHbIX peaslbHbIX ra30B.
6. TemnoeMkocTb. PaznuuHble BUIbI TEIIJIOEMKOCTH U CBSI3b MEX]y HUMH.
7. dusnueckasi CyIHOCTb SHTAIbIINH.
8. 3aBHMCHUMOCTb S3HTPONMU OT OCHOBHBIX TePMOJIMHAMUYEeCKHX [1apaMeTpOB.
9. Hccnenosanue M30XOPHOTO Mpoliecca, u306pa3uthb B auarpammax P-V u T-S.
10. MccnemoBanure n3ob6apuyeckoro mporecca, u30o6pa3uth B Auarpammax P-V u T-S.
11. UcciepoBanre M30TepMUYECKOTO IIpoliecca, u306pasuth B auarpaMmax P-V u T-S.
12. UccnepoBanue anrabatHoro rporecca, u3obpa3uts B iuarpammax P-V u T-S.
13. UccnenoBanue MOJUTPOITHOTO Tporiecca, n3obpa3uth B iuarpammax P-V u T-S.
14. CymiHocTb BTOPOro 3aKOHAa TEPMO/IMHAMUKYU U OCHOBHBIE ero GOpMYJIMPOBKHU.
15. Hukn Kapno, BeiBoa ¢popmyiibl KIIJI mukia.

TecTsI
Eciu yciioBHO B 00beMe, KOTOPBIi 3aHHMMaeT CMeCh ra30B, 0CTaBHTh TOJIbKO OJJUH KOMIIOHEeHT,
He U3MeHsIsl TeMIlepaTypkl, TO laBJIeHHe 0CTaBJIeHHOI0 KOMIIOHeHTa 0y/ieT paBHo:
o AOCOIIOTHOMY JaBJIEHUIO.
o IlapumanbHOMY AaBJIEHUIO.
o H3bbITOuHOMY /TaBIIEHUIO
Beaununna pR B ypaBHeHHH COCTOSTHHA HIeaIbHOT0 ra3a HOCHT Ha3BaHHe:
o [l'a30BOM OCTOSIHHOM.
o VYHHBepcaabHOM ra30BOM MMOCTOSTHHOM.
o Ilocrosunoy bonbumana.
Yxkaxkure ¢popMyILy CBSI3H TEIJIOEMKOCTeHi Cy ¥ Cp IS HeaabHOro ra3a (¢popmymny Maiiepa).
O Cp=Cv
o cp-cv= R
o ¢/ cy=k
OmnpenenuTs MacCOBYIO TEILIOEMKOCTB Cp, eciu: Ncp=32,8 x/x/(kmonn-K); p=27,8.
o 1,18

o 1,26
o 1,46
o 1,09

IIpu yBesnmgenun suTponus (S > S)):
o TemnoTa He TOABOJUTCS Y HE OTBOJUTCSL.
o Temnora oTBOgUTCS.
o Tennora nonBogutcs.
YkakuTe aHAJIMTHYECKOe BHIpasKeHHe BTOPOro 3aKOHA TePMOTHHAMHUKH.



o ds>6q/T.
o 6q =du + pdv.
o 6q=dh-vdp.
JIisi HI30TepMHUYEeCKOro mpoIecca:
O TI0Ka3aTesib MOJIUTPOITBI paBeH 1
O TIOKa3aTeJib TOJIMTPOITbl paBeH 0
O TI0Ka3aTesib MOJIUTPOITBI paBeH k
O TIOKA3aTeJlb TOJIUTPOIIBI PaBeH + oo

Yxka3zars ¢popMysy H3MeHeHHsI JHTPOIIHH B H30XOPHOM IIpoIiecce.
o ¢pln(T2/Th)
o ain(T2/Th)
o cvin(T2/T1)+ RIn(va2/v1)
o Rin(v2/v1)
IMuk ¢ moABOIOM TEIJIOTHI IIPH MOCTOSIHHOM 00'beMe:
O peayu3yercs B IU3EJISX
O peanu3yeTrcs B qu3essiX U OEH3MHOBBIX JIBUTATENISX
O peayu3yeTrcsl TOIbKO B OEH3MHOBBIX JIBUTATEIISIX
O peanu3yercs B OEH3WHOBBIX U Fa30BBIX JBUTATEJISIX
K rasy B kpyrosom nponecce noaseneno 250 k/[x/kr remnorsl. Tepmugeckuii KIIJI paBen 0,5.
HaiiTu pabory, nojgy4eHHy10 B IIKJIe.

o 125 kJIx/Kr.

o 500 xJIx/kr.

o 250 xJIIx/Kr.

IIap, Bosa u jieqy 0IHOBPEeMEHHO HAXOIATCSI B PABHOBECHH B TO4YKe.

O TpPOWHOH
O KPUTHUYECKOU
O KIopHu
O PpOCHI

IIpounecc 1-3, noka3annsbiii Ha h-s quarpamme:
o H3oxopHbIi -

o H3zobapHbiii
o MHsorepmuueckuii

YxaxkuTe TeMIlepaTypy Hadajia BbIIaJleHHs BJIard U3 BJIQXKHOT0 BO3JyXa.
o Ilpu Temneparype MOKpOro TepMoOMeTpa.

o Ilpu Temneparype Bblllie TeMIiepaTypbl TOUKU POCHI.
o Ilpu TemmnepaType TOYKH POCHI.

OTHouleHNe Macchbl BOJSTHOTO IMapa My, CoJiep:Kallierocs Bo BJIAaKHOM BO3[yxe, K Macce CyXoro
BO3/yXa Mg HA3bIBAETCH...
O BJIArOCOAEepXKaHUeM
O OTHOCHUTEJIbHOU BJIaKHOCTBHIO
O abCOJIIOTHOW BJIAXKHOCTBIO
O TOYKOU POCHI
TumnoBsble 3agaun

1. PryTHBIN BakyyMMeTp, MPUCOEIMHEHHBIM K cocyy (CM. pHuC. 2), TIOKa3bIBaeT pa3peskeHue p =
56 kIla (420 MM pr. CT.) TIpu Temrieparype pTyTd B Bakyymmerpe t = 20°C. [laBiieHue aTMo-
cdepsl o pryrHOMY Gapometrpy B = 102,4 kIla (768 MM pT. CT.) Ipu TemrepaType pTyTH t =
18°C.Omnpenenutsb abCOMIOTHOE [aBlIeHke B COCY/Ie.

2. OmpenenuTh abCOJIIOTHOE JIaBlieHHe B KOH/IEHCATOpe MapBOM TYypOWHBI, eCyid MOoKa3aHHe MPU-
COeJTMHEeHHOTO K HeMy PTYTHOTro BakyymmeTpa paBHO 94 kIla (705 MM pT. cT.), a TIOKa3aHHe



pryTHOro 6apomerpa, npuseaentoe k 0°C, By = 99,6 xI1a (747 mm pr. ct.). Temmeparypa Bo3-
JlyXa B MecTe yCTaHOBKH nipubopom  t = 20°C.

3. Omnpenenutb MacCy KUCIOPOAQ, COfepiKallerocs B OayloHe eMKOCTbio 60 J1, eciii JlaBjeHHe
KHUCIIopojia o MaHoMmeTpy paBHO 1,08 MIla, a nmokazanue prytHoro 6apomerpa — 99 325 Ila
npu Temreparype 25 °C.

4. Pesepsyap o6neMoM 4 M® 3amonHeH yrieKucisIM razoM. HaiiTu Maccy u cuiy TsbkectH (Bec)
rasa B pesepByape, eciii u3bbITouHOe JiaBjienue rasa p = 40 klla, remneparypa ero t = 80 °C, a
H6apomeTrpuyeckoe jaBiieHye Bo3nyxa B = 102,4 kI1a.

5. OmnpesmenuTs CpeiHIOI0 MaCCOBYIO TEIJIOEMKOCTD ITPU ITOCTOSIHHOM 00beMe IS a30Ta B IIpefie-
nax 200 — 800 °C, cynTas 3aBUCHMOCTD TEIJIOEMKOCTH OT TeMIIepaTypbl HeTAHEHHOM.

6. BbrumciuTh 3HaueHHe UCTHHHOW MOJIBHOM TeIlJIOeMKOCTH KMCIJIOpOJia IIPYU IIOCTOSIHHOM J/iaBJie-
Huu Jyig Temiepatypbl 1000 °C, cuuras 3aBMCMMOCTD TEIJIOEMKOCTH OT TeMIIepaTypbl JIMHEH-
HOW. HaliTh 0THOCHTesIbHYIO OIIMOKY 110 CPaBHEHMIO C TaOJIMYHBIMU JJaHHBIMHU.

7. Mournocte Typ6orenepatopa 12 000 kBr, k. 1. i1. rereparopa 0,97. Kakoe xonv4yecTBo Bo3yxa
HY>KHO IIPOITYCTUTb Yepe3 reHepaTop ISl ero OXJIaXK/IeHus], eciii KOHeYHasl TeMmIlepaTypa BO3-
nyxa He no/pkHa npesbimarh 559 C? TemrepaTypa B MammwvHHOM oTaesienud pasHa 20° C;
CPeJIHIOI0 TeIlJIOEMKOCTb BO3/yxa Cpm NPUHATH paBHOU 1,0 kJIx/(kr-K).

8. B korenbHOM aiekTpUyecKor cTaHIMy 3a 20 4 paboThl COXCKEHBbI 62 T KaMeHHOT'O YIJIsl, UMero-
mero terwiotry cropanus 28 900 x/bx/kr. OnpenenuTs CpedHIOI MOIIHOCTb CTaHIIMM, eClld B
3JIeKTPUYeCKyI0 3Hepruio NpeBpalieHo 18% TemioTsl, 0y4YeHHOH IIPU CrOPaHUU YIJIs.

9. Kakoe KOJIMYeCTBO TeIIoThl HeO6XOAUMO 3aTPATUTh, YTOOBI HArpeTh 2 M> BO3/lyXa IIPU TOCTO-
SSHHOM H30bITOYHOM AaBiennu p = 0,2 MIIa ot t; = 100° C go t2 = 500° C? Kakywo paboty
IIPU 3TOM COBepIIMT Bo31yX? JlaBineHue atMocdepr! IpUHATHL paBHbIM 101 325 [la.

10

Ornpenenuthb KOJIMYECTBO TeIIOTHI, Heobxozmmoe ULt
narpeanus 2000 M Bo3ayxa Ipy MOCTOSHHOM JiaBjieHuu p = 0,5 MITa ot t1 = 150°
C mo t2 = 600° C. 3aBUCHMOCTD TEIJIOEMKOCTH OT TeMIIepaTyphbl CUUTATh HeJTMHEeHHOM.

11. Haiitu naBienue, yenbHbIM 00beM U INIOTHOCTD BOJIBI, €CTIM OHA HAaXOJUTHCSI B COCTOSIHUM KH-
IeHus U TeMileparypa ee pasHa 250 ° C.

12. Haiftu quameTp maporipoBo/ia. 0 KaTOPOMY MpoTeKaeT map np AaBieHuu p = 1,2 MIla u tem-
neparype t=260 ° C. Pacxop nmapa 350 kr/4, ckopocTtb napa w=>50 m/c.

13. Haift MaccCy, BHYTPEHHIOI0 3HEprHIO, SHTAILIIMIO U SHTPOIHMIO 6 M HACHIIIEHOrO BOASHOIO
napa npu fasjenuu p =1,2 MIla T cyxocru napa x = 0,9

14. 3amano cocrostaue mapa: p = 2 Mlla; t = 340 ° C. Onpenenuts, MOJIb3YICh JUarpaMMOoi is 3Ha-
YeHus S, ty ¥ meperpes napa

Pasnen 4. OcHOBBI TeopuM TenoMaccoodMeHa
Bomnpocsr:
1.Ha3zoBuTe ocHOBHBIE BUJIbI TEIIJIOOOMeHa.
2.YpaBHeHUe TeMIlepaTypHOro I0JIsl, TeMIepaTypPHbIA IPaJIueHT.
3.J1aThb ompe[iesieHHe TEIUIOIPOBOIHOCTH, 3aKOH Pypbe.
4.3akoH HeioToHa — PuxmaHna.
5.YT0 Ha3biBaeTCs1 KO3IPPUITMEHTOM TEIUIONIPOBOAHOCTH, OT KAaKKX ITapaMeTpPOB OH 3aBUCHUT.
6.BbiBoJl ypaBHeHUS TEIUIONPOBOIHOCTH OJIHOCIIOMHOM IIJIOCKOM CTEHKHU.
7. BeiBo/1 ypaBHEHHS TEIUIONPOBOJIHOCTA MHOTOCJIOMHOM IIJIOCKOW CTeHKH.
8. BriBoJl ypaBHeHUs TEIJIONPOBOJAHOCTUA 4epe3 OJJHOCIIOMHYIO HWJIMHAPUYECKYIO CTeHKY.
9. BoiBoJl ypaBHeHUs TEIUIONPOBOIHOCTU Yepe3 MHOTOCJIONHYIO IMITMHAPHUYECKYIO0 CTeHKY.
10.Yto Ha3biBaeTcs Temionepenayeid. BoIBo ypaBHeHUs Teruionepeiayu.
11.0mnpenenenvie ko3 duileHTa Terionepeadm.



12.BuiBojl ypaBHeHUs Teljionepefjaul yepe3 OJIHOCIIOMHYIO IVIOCKYIO CTeHKY.
13.BpiBO/] ypaBHEHHUS Teljionepeiayi yepe3 MHOTOCJIIOWHYIO TIJIOCKYIO CTEHKY.
14.BoiBozl ypaBHeHHs TeIuionepejayil depe3 OJHOCIIONHYIO IMWINHAPUIECKYIO CTeHKY.
15.BbIBoJ ypaBHEHUs Teluionepefadyy depe3 MHOTOCIIOMHYIO ITUIMHIPUYECKYIO CTeHKY.

Tecrthl
TenoBoi MOTOK — 3TO KOJIHYECTBO TEILJIOTHI:
o IlepemaBaemMoe B eIMHUITY BPEMEHH depe3 MPOU3BOJIbHYIO IOBEPXHOCTb.
o IlepemaBaeMoe B eAMHUITY BpeMeHU Yepe3 eJJMHUYHYIO IO Ib.
o Ilpoxopsiiee B eqMHUITY BpeMeHHU 4Yepe3 eqUHUYHYIO IUIOMA[b IIPH T'PajieHTe TeMIlepaTy-
Pbl, PaBHOM eIUHUILE.

Ko3a¢ppumuent remnonposoauoctu A, Br/(m-K) xapakrepusyer:

o CrocobHOCTh BellecTBa 1epeilaBaTh TEIIOTY.

o HHTeHCHBHOCTH TelyiooOMeHa MeX/1y TTIOBepXHOCTBIO Tejla U CPeJIoi.

o HWHTeHCHBHOCTH COOCTBEHHOTO U3ITyYeHHMS TEJIa.
B xakoMm ciryyae HHTEHCHBHOCTD TeILUIO0T/Ia4y HIDKe

o Ilpu kunenumu.

o B ciydae BEIHYX/IeHHON KOHBEKIIHH.

o B cirydae cBO60/IHO¥ KOHBEKITHH.
O pexxnMe TedeHHSs JKHIKOCTH CyIST II0 3HAYEHUI0 YHCJIa:

o Pentnonbaca (Re).

o Hyccenbra (Nu).

o IIpanpgrns (Pr).
Kaxkoii u3 TeMneparypHbIX rpadHKOB COOTBETCTBYET CJIy4Yal0: CTaIbHasl CTeHKa, C O]1-
HOH CTOPOHBI MOKPBITA CI0eM caxku ¢ TemionpoBoaHoctsio 0,09 Br/(M-K), ¢ apyroit
CJI0eM HaKHIIH C TeIUIonpoBoaHoCTEIO 1,75 B1/(M-K).

t 1

o 1 t
o 2 |
o 3 ™~ N
X X X
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Kosdppunuenr Temionepenayu 1is IVIOCKOH CTeHKH BBIYHCIIAETCA 110 popmyie
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C noBbINIeHHEM TeMIepaTypbl MAKCHMYM HHT€HCHUBHOCTH U3JTyIeHHSI:
o Cwmermaercsi B CTOpOHY OoJjiee JUIMHHBIX BOJH.
o Cwmeraercs B CTOPOHY 00Jiee KOPOTKHX BOJIH.
o He uamensercs.
Kaxkoe 13 Tes1 mpu mpo4nx paBHBIX YCJIOBHSIX HMeeT 00/IbIIYI0 HHTeHCUBHOCTD U3JTyYeHHS.
o Co crenensto yepHOTHI 0,3.
o Co crenensto yepHOTHI 0,7.
o Co crenenbto 4epHOTHI 0,9.
IToBepxHOCTH, HEOOXOMUMAs IS MIepeJadYdl TeIUIOBOro MoToka Q oT ropsiyero TenJIOHOCHTEJIS
K X0JIOTHOMY, oNIpeJieJisieTCsl M3 ypaBHeHHU ...
O Telulonepeiayu
O TeIIOBOro OanaHca
o @ypbe
o HreroTona-Puxmana



TBepaas MOBePXHOCTH OXJIAXKAAETCS B MOTOKe JKUAKOCTU. YKaKUTe N3MeHeHHe TeMIlepaTyphbl
IOBEePXHOCTH NIPH yMeHbIIeHuH K03 puimenTa TenaooTauu.

o TemnepaTypa NOBEPXHOCTH YBEJIUYUTCS.

o TemmepaTypa MoBepXHOCTH YMEHBIIUTCS.

o TemnepaTypa NOBepXHOCTH He U3MEHUTCSI.
Pereneparops! - 3T0:

o TemnnoobmenHble anmapaThl, B KOTOPBIX Ilepe/iaya TeIJIOThl MeXXAY ABYMsI KUIKOCTIMU OCY-

ILI[eCTBJISETCS Yepe3 pa3fessollyio CTeHKY.
o TemnooOMeHHBIe amnmapaThl, B KOTOPbIX 0OMeH TeIIOTOM OCYIeCTBIISIeTCs MPU CMelllUBaHUU
ropsiyer U XOJIOJHOU XKUOKOCTEN.

o TemnoobMeHHBbIe amnmapaThl, B KOTOPBIX OJIHA Y Ta ’Ke TOBEPXHOCTh HAarpeBa OMBIBAETCS TO
ropsiyei, TO XOJIOAHOW XUAKOCTBIO.

Ten1000MeHHUKOM Ha3bIBAIOT alllapaT, MpeHa3HAYeHHBIH:
O 71l OTBOZA TeIJIOTHI OT TEIJIOHOCUTeJIer
O ISl IOJIBO/IA TEeIUIOThI K TeIVIOHOCUTEJISIM
O 7Sl COODIIeHus TeIUIOThl OJJHOMY M3 TeIlJIOHOCUTeJIel B pe3yJibTaTe ero OTBOJia OT JPYroro
TeIJIOHOCUTeJIsI
O 175l cOoODIleHNsl TeIUIOThl OJJHOMY U3 TeIUIOHOCUTeNleld B pe3yJsibTaTe ero cooOIleHus K JIpy-

roMy TelJIOHOCHUTEJIIO
C Kakoii CTOPOHBI IUIOCKOH TOBEPXHOCTH YCTAaHOBKA pe0ep II03BOJINT B HaHOOJIbIIEH CTelleHH HHTeHcHHImpo-
BaTh TeIionepenady.

o Co croponsl 605b111er0 K03dPUIIMEeHTa TellJIO0TAAYH.
o Co cTopoHBI MeHblIIero KoagppuIreHTa TelI00TAAYH.
o He umeer 3HaueHus, ¢ KAKOM CTOPOHBI.

ITorsiomarensbHas CHOCOOHOCTH PaBHA eIHHUIIE:
o JI7s1 abCcomoTHO YepHBIX TeJl.

o Jlns cepsix Ted.
o JIms abCcomoTHO TPO3payuHbIX Tel

Tunosbie 3agaIHu

1. Crenka kamepbl HarpeBaTeJIbHOM IMEeYM COCTOUT U3 JIBYX CJIOEB: HW3OJIIIMOHHOTO KHUPIIAYa
TOJIIMHON 01=250 MM U CJI0s U30JIALIKMK U3 JTUCTOBOTO acbecra TosiuHon 02=100 mm. Temrie-
paTypa rasa B neuu t-=1500 °C, TemnepaTypa Bosmyxa B nmoMemienuu t;=25 °C, kosbdurment
TeIUIOOT/IaYM OT Ta3a K BHyTpeHHel creHkH meur o=120 Br/(M%K) 1 oT Hapy»XHOM CTeHKH K
Bo3ayxy oz= 40 Br/(M?*-K). Onpegenuts TemnoTy TepseMyto 1 M? 4epe3 CTeHKY, TeMIeparypy
Ha HApYy>KHOM MMOBEPXHOCTU CTeHKU?

2. CranbHoM TpybonpoBoa nuamerpoM 108x5 MM ¢ k03pPUIIEHTOM TeIIONPOBOAHOCTU [A1 =
50,3 B1/(M-K)] umeeT Tpexciorinyto uzossiuio. TosuHa mepBoro cios 02=25 MM [A2 =0,038
Bt/(m-K)], BTOoporo - 63=35 mm [A3=0,052 Bt/(M-K)], Tperbero - 84=4 mm [As = 0,116
Bt/(M-K)]. Temneparypa Ha BHyTpeHHe# moBepxHocTu Tpy6bl t1 = 218 °C, Ha HapysxHOU mMO-
BEPXHOCTH BTOPOTO CJIosi u3osisiiui t4 = 76 °C. OnpesesiuTh HeM3BECTHBIE TeMIIePaTyphbl Ha T10-
BEPXHOCTSIX CJIOeB.

3. CreHka nedd U3rOTOBJIEHA U3 JIBYX CJI0eB KUpIKUYa. BHyTpeHHUI CJI0M — OTHEeYTOPHBINM KUPITHUY
tomuuHor — 300 MM. Hapy>KHBIHM ClTOM — KpacHBIA KApPIUY — TommnuHor 150 mM. OnpeniestuThb
TeMIepaTypy Ha Hapy>KHOW MOBEPXHOCTH CTEHKHA W KPAaCHOTO KWPIHYA, eCJid Ha BHYTpeHHe!
CTOpOHEe CTeHKH M Kupnuya Temineparypa — 40 °C. ITorepu Temna yepe3 1 m? mromamy cocras-
nsa10T 0,9 kKBT/M?. Aorseynop= 1,0 BT/(M-K), Apaca= 0,6 B1/(M-K).

4. TemnepaTypa BHyTpeHHel noBepxHocTH cTeHkU — 600 °C, Hapy>xHoi# - 80 °C. TomiuHa creH-
k1 — 0,6 M. VIenbHbIA TeIIoBoi MOTOK, MPOXOJAIIMI Yepe3 cTeHKy, paseH 580 Br/m?. Ompe-
nenuTh K03GUITMEeHT TellJIONPOBOJHOCTH KUPIIHYa.



5. Omnpenenwth Tervionepeavy usjiydeHreM oT 1 mM? MOBEPXHOCTH OTONMTEILHOIO PajiaTopa B
6ombIioM oMelrieHud. TemmepaTypa cteHoK paauatopa 90 °C. Temneparypa cTeH moMelieHus
18 °C. Crenens yepHOTEI IOBepxHOCTH paguaTopa € = 0,9 .

6. Ha#tu TensoBoil IOTOK, Iepe/ilaBaeMblii OT CTeHKH KaHajla CIMPaJIbHOTO TellJIooOMeHHMKa K
BOJIE, eCJIM TTI0BepXHOCTh crenku 30 m2. Temmneparypa Bojsl — 40 °C. Temneparypa credku — 45
°C. KoadpdunmenT remnoornauu ot crenku K Boge 6500 Br/(m2-°C).

7. OnpenenuTh TONIIUHY CTeHKH, eCIM TeMIlepaTypa Bo3iyxa BHyTpu noMenienus — 30 °C; cHa-
pyxku — (-10 °C). KoaddunmenT TeruionpooHocty kupruda — 0,7 Bt/(m-°C). Y nenbHbBIN Ter-
JIOBOM MIOTOK Yepe3 MIoCckyto crenky — 2000 Br/m?.

8. OmpenenuTh TeMIlepaTypbl TOBEPXHOCTeN KUPNUYHOU cTeHKU. KoadpdurumeHTs! TemnooTnauu
OT TeIUIOBOTO Bo3ayxa k creHke — 8 BT/(m-°C); oT cTeHKH Kk X0nogHOMY Bo3ayxy 15 Bt/(m:°C).

9. Crenenb yepHOTHI ceporo Tesa cocrasisier 0,75. Onpenenutb K03PUITMEHT U3TydeHUs: Cepo-
ro Teja.

10. Onpenenutsb MoTepU Teljia U3TyYeHHeM ¢ 1 M maporpoBoa, eciiv Hapy>KHBIM TMaMeTp apoB-
nmpoBoaa d =0,3 M, koadpdurment nornamnienns A = 0,9, temneparypa crenku 450°C, Temnepa-
Typa okpy>katoiei cpeibl 50°C.

11. ITo TpyOke ¢ BHyTpeHHUM juaMeTpoM d =8 MM u mmHoM | > d50 ABMXETCS BOfa CO CKOPO-
creio 1,2 m/c. Temniepatypa nosepxaoctu Tpyoku 90°C, cpenHsis TemniepaTypa BOAibl B TpyOke
30°C. Omnpenenutb KO3POUIIMEHT TEIJIOOTAAYd OT CTeHKH TPYOKH K BOJle M CPEeHIOI0 10
JUIMHe TPYOKY IJIOTHOCTD TeIJIOBOTO ITOTOKA.

12. Onpenenuts cpenHuit KO3POUITMEHT KOHBEKTUBHON TEIUIOOTJA4M OT IMOTOKAa BO3/IyXa K CTeH-
KaM MSTHUPSTHOTO TTy4Ka TPyO MpH MOIepevyHoM ero 00TeKaHWH, eCJIA U3BECTHBI CPeIHSISI CKO-
pPOCTh TOTOKa B y3KoM ceuennd W=10,2 m/c, cpeaHsisi TemrepaTypa Bo3ayxa tgs = 450 °C u
nvamMeTp Tpyowl d = 82 MM . XapakTep pacrosiockeHus: TPyO B ITydKe, MaxXMaTHBIH.

Kpurepuu oneHku pe3yJibTaToB YCTHOI'O OTBeTa 00y4aroIerocs:

«3auTeHo» — CTaBUTCSA B TOM CJIydae, KOTJla CTy/eHT OOHapy)KWBaeT 3HaHHE MPOrPaMMHOIO
MaTepuasa o JUCIUIUIMHe, I0IyCKaeT HecyIeCTBeHHbIe TOTPelTHOCTH B oTBeTe. OTBeT caMOCTOsI-
TeJIeH, JIOTHIeCKH BhICTpoeH. OCHOBHBIE TIOHSITHS YIIOTPeOIeHbl IPABUIIBHO.

«He3aureHo» — CTaBUTCS B TOM CJIy4yae, KOTJla CTy/IeHT JeMOHCTPUpPYyeT Mpobesbl B 3HAHUSAX
OCHOBHOTO y4eGHOTO MaTepuasa o JAWUCIUIUIMHE, OOHApY)XKUBaeT HellOHUMaHHWe OCHOBHOTO COJIep-
>KaHUsl TeOPeTUYeCKOTO MaTepuasia WK JIOMyCKaeT PSJi CYIeCTBeHHBIX OMMOOK U He MOXeT UX HC-
NIPAaBUTH MPH HABOJSIIMX BOMPOCAX IperojiaBaTesis, 3aTPYIJHSIETCsS B OTBeTax Ha BOmpochl. OTBeT
HOCUT TOBEPXHOCTHBIM XapakTep; HAOJIIO/IAl0TCS HETOYHOCTU B HUCIIOJIb30BAHUM HAyYHOM TEPMHUHO-
JIOTHH.

Kpurepuu oneHku pe3yjibTaToB TeCTHPOBAHUSL:

— OIIeHKa «OTJIMYHOY» BBICTABIISETCS CTY/IEHTY, eCJIA IPOIIeHT PAaBUJIbHBIX OTBETOB COCTABJISIET
80-100%;

— olieHka «xoportto» — 70-79%;

— OlleHKa «yJ0BIeTBOpUTeIbHO» — 60-69%);

— OIIeHKa «HeyJI0BJIeTBOPUTENIbHO» — MeHee 60%.

Kpurepuu oneHku pe3yjibTaToB pelIeHUs THIOBHIX 33/Ia4:

«3auTeHo» — CTAaBUTCS B TOM CJIy4ae, KOT/Ia CTYIEeHT IPaMOTHO MPUMEHSIeT MOJTyYeHHble 3Ha-
HUS 110 UCIUIUIMHE, MPOMUCHIBAET MPABWIbHBIN, JJOTMYeCKU BBICTPOEHHBIM XOJ| pellleHus 33jjayu,
JIOITyCKaeT HecyIllleCTBeHHbIe MOrpenrHocTH B oTBeTe. OCHOBHBIE GPOPMYJIIBI YIIOTPeOIIeHbl TIPaBUIIb-
HO.

«HesaureHo» — cTaBUTCS B TOM CJly4ae, KOTJla CTy/IeHT He CIIoCOOeH 1o/j00paTh He0OX0AUMbIe



3HaHUS U GOPMYIIBI JUIsl PellleHus [T0CTaBJIeHHOU 3afauu. [leMOHCTpUpyeT HellOHMMaHue OCHOBHOI'O
CoJlepXkaHusl TeOPeTU4eCKOro MaTepraia Wi JI0IyCKaeT psifi CyLeCTBeHHBIX OIIUOOK U He MOXeT UX
WCIIPaBUTb IIPY HABOJSIIUX BOIIPOCAX IIperofaBaTelisl.

2. TemaTHKa KOHTPOJIBHBIX padoT

B cooTtBeTcTBUM C y4eOHBIM IIIAHOM IO HampapjieHUIo NoAroToBkU 44.03.04 Ilpodeccuonans-
HOoe 0Oyd4eHue (110 OTPACysiM), CTYAEeHTHI BBIIOIHSIOT IMCbMEHHYI0 KOHTPOJIbHYIO paboTy IO JUCIH-
mvHe «l'mapasnuka U TelioTexHuka». Homepa 3aad BeiOuparoTcs 1o Tabiuie B 3aBUCUMOCTH OT
HOMepa 3a4YeTHOM KHUXKKU.

Howepa sanas konTponsini paboTi

Hpguncie Tpeanoencnkas mdpa muhpa
AHAN
undipa - - ;
umdpa 0 1 2 3 4 5 6 7 & 9
0 10,20, 30,1, 12,23,110, 19,28, 2, 14,26, |3,11,29,| 5, 14,25, 6,17, 26, (7,20, 23,(8,15,22,19, 14, 28,
10,41 34, 41 37,41 38, 41 37,41 34,41 37,41 36,41 | 39,41 | 34,41
1 1.11,21,]2,13,24,|9,18,27,3,,27,39.| 4,12, 30, | 6, 15, 26, | 5, 16, 25, |8, 11, 24,(%, 16,23, 10, 16,
3,41 354 36,41 41 38,41 35,41 36,41 37,41 | 40,41 [23 39, 4]

2,12,22, (3, 14,25,[8,17, 26, 4, 16, 28, [ 5,13, 21,{ 7, 16, 27, [ 4, 15, 2¢, [9, 12, 25,] 10, 17, [1,16,21,
32,41 | 36,41 | 3541 | 40,41 | 39,41 | 36,41 | 35,41 | 3841 [4,31.41) 34,4l
3,13,23,04,15,26,(7,16,25,[ 5, 17,29, |6, 14,22, 8,17, 28, | 3, 14, 23, | 10,13, |7,14,21,]4, 20, 26.

2

3 33,41 | 37,41 | 34,41 | 31,41 | 40,41 37,41 | 34,41 [6,39.41] 3841 | 32,41
% 4,14,24,[5,16,27,6,15,24, [ 6, 18,30, [ 7,17, 23, {9, 18, 24, [ 2, 13, 22, [1, 14, 27.[6, 13, 30,[5, 11, 27
3,41 | 3841 | 33,41 | 32,41 | 31,41 38,41 | 33,41 | 40,41 | 37,41 | 33,4l
R 5,15,25,(6,17,28,|5,14,23,(7, 19, 21, | 8, 16,24, (10,19, 30, 1,12, 21, |2, 15, 28,(5, 12,29, (8, 14, 30,
t 3541 | 39,41 | 32,41 | 33,41 | 3241 39,41 | 32,41 | 31,41 | 36,41 | 36,41
- 6,16,26,|7, 18,29, (4,13, 22,| 8,20, 22, [9,17, 25, [ 2, 11, 22, | 7, 18, 27, [3, 16, 29,]1, 18, 25,7, 13, 29,
36,41 | 40,41 | 31,4 34,41 13, 41 31,41 R, 41 | 32,41, | 32,41 | 15,4
3 7,17,27, |8, 19,30, (3,12, 20,9, 11,23, 10, 18,26, 3, 12,23, |10, 11, 30,[4, 17, 30,[2, 19,26, |4, 12, 28,
37,41 | 31,41 | 40,41 | 35,41 | 34,41 3,40 | 31,41 | 33,41 | 33,41 | 34,41
8 8,18,28,(9, 20,21,|2.11, 30, (10,12, 24,/ 1, 19, 27, | 4, 13, 24, | 9, 20, 29, |5, 18, 21,|3 20, 27, (2,17, 23,
3841 | 3241 | 39.91 | 3641 | 3541 33,41 | 40,61 | 3441 | 3441 | 39,4

9.19,29,| 10,11, |1,20,29,(1, 13,25, 12,20, 28,(1,20,21,|8,19 28 16,19,22,14,11,28,13, 18,24,
39,41 [22,33,41| 38 41 37,41 36, 41 40. 41 39,41 35,41 | 35,41 ), 41

Kpurepuu oreHnBaHus pe3yJjibTaTOB BHIIOJIHEHHS KOHTPOJBLHBIX Pa0oT:

— OlIeHKA «OTJIMYHOY» BBICTABJISIETCS IIPU MPABWIBHO BBIIIOJTHEHHOM 3ajjaue, aKKypaTHO U YUCTO,
B COOTBETCTBUU C TpeboBaHUSAMH, 0POPMIIEHHOM pellleHNH;

— OIIeHKa «XOPOIII0» BBICTABJISIETCS MPU NPABUJILHO peIleHHOM 3ajiaue Y IIPU HAJIMYKHU B XOJle
BBITIOJTHEHUS] He3HAUNTeIbHBIX I0MapOK;

— OIlIeHKAa «Yy/I0BJIETBOPUTEIbHOY» BBICTABIISIETCS, €CJIM I0CJie MPOBEpPKUA B 3afade OYIyT HC-
IIpaBJIeHbI BCe OIKMOKY 1 OHA OyzeT odpopMiieHa B COOTBETCTBUH C ITYHKTOM BHIIIIE.

— BO BCEX OCTaJIbHBIX CTy4asx paboTa He 3aCYMTHIBAETCS U BbIIAeTCsl IPyTOM BapHaHT.




INPOMEKYTOYHAA ATTECTALIUA

Bonpocsl k 3k3aMeHy
1. ®usmdeckre CBOMCTBA XUIKOCTU U CUJIB, IEHCTBYIOIINE B )KUIKOCTH.
2. YTto Ha3bIBaeTCs TUAPOCTaTUYeCKUM JiaBiieHreM? Kakumu cBoiicTBaMu OHO o0Osamaet? Jloka3aTh
OTU CBOWCTBA.
3. AbcomoTHOe ¥ U30BITOYHOE JJaBJIeHNe, BaKyyM - AaTh onpefiesieHre. [IpubopsI 11 3amepa 3TUX
BeIMUrH. ENVHUIE M3MepeHus 1aBiieHus. YTo Ha3bIBaeTCsl Mbe30MeTpUieCKUM HallopoM?
4. BeiBoj muddepeHITMaibHBIX YPaBHEHUH Diiyiepa [Tl XKHUIKOCTeH, HaXOJSIIUXCS B TTOKOe.
5. IIpeobpa3oBanue ypaBHeHMH Ouiiepa [ IIOKOSIIeNCs )XUAKOCTU B TuddepeHIMaIbHOE ypaBHe-
HUe TpYBeJIeHHOTo BUjia. Y paBHEeHHe IIOBePXHOCTU paBHOTO JIaBJIeHUS.
6. UcciienoBaHye IoBepXHOCTH PaBHOTO JJaBJIeHUsI JIsl TPeX CilydaeB JIeHCTBUSI MAaCCOBBIX CHJI HA
>KUJIKOCTh: TOJIBKO CUJIBI TSDKECTU; CHJIBI TSDKECTH U CUJIBI MHEPIIHH; CUJIbI TSDKEeCTU U IIeHTPOOesKHOM
CHJIBI.
7. OCHOBHBIe ypaBHeHUsI TUAPOCTATUKH, KaK YaCTHBIN CTy4ail pHMBeJleHHOI'0 ypaBHeHHs Jiijiepa.
8. Cwia maBieHMs XKM/IKOCTU Ha IIJIOCKYIO CTEeHKY, IIeHTp JlaBjieHus. [laTh onpesienieHye, BBIBECTU
dbopMyIIBI /17151 OIpesiesieHHsl CUITbI JITaBJIeHUs] U KOOPAWHATHI IIeHTpa JaB/leHUs] aHATUTUIeCKUM CII0-
cobom.
9. Smtopbl rTUAPOCTAaTHYECKOTO JJaBJIeHUsI Ha IJIOCKYIO CTeHKY. BriBog ¢popmyribl [Jis onpesesieHus
CWIBI [IaBJIeHUs U IleHTpa JaByieHusi. CUIIbl AaBJieHUs Ha IJIOCKYIO CTeHKY rpadoaHaIMTUYeCKUM
crocobom.
10. Onipepiesienyie CUIIBI JJaBJIeHUs U LIeHTPA JaBJIeHUs Ha KpUBOJIMHENHYIO CTeHKY. BoiBectu popmy-
JIy CWJIBI A@BJIeHUS ISl IWIMHAPHUYECKOM TOBepPXHOCTH.
11. 3anucats popMyibl [1sl ONlpefie/ieHrsl CWIIbI AaB/IeHUsI U IIeHTpa JaBjleHHs Ha IUIOCKYIO CTeHKY
aHAJIUTAYeCKUM criocobom. PopMyIibl TOSICHUTH YepTEXKOM.
12. YpaBHenuve bepHysuiy Ajis IOTOKA pealbHOM XXUAKOCTH. ['eoMeTpuueckuil 1 3HepreTU4ecKuit
CMBICJI 3TOT'O YPaBHEHUSI.
13. OcHOBHBIE OHATHS TUIPOIUHAMUKU:R, w, i tuap, Q, Vcp. BI3kocTh )XUIKOCTH U ee u3MepeHue.
14. BeIBOJ1 OCHOBHOT'O YpaBHeHHs] paBHOMEPHOT'0 JIBHXKeHUs T = Y-R-i.
15. OmbiThl PeliHomnbca, peXXUMBI ABUXKEHUS KUAKOCTH, KPUTEPUM peskuMa >KUJIKOCTH.
16. 3akoH BHYTpeHHero TpeHusl BHYTPH >KUJIKOCTH IIpH JIAMUHAPHOM peXXuMe.
17. BeiBozr GopMyiibl pacipelielieHHsI CKOPOCTel IIpY JJaMUHapHOM pexxuMe (popmyiia CTokca).
18. BeiBoz popMyiibl 17151 OIIpeieieHus II0Tepb Hallopa Ha TpeHue IIpY JIaMUHAapHOM pexxuMe (¢pop-
mymna [lyazeins).
19. OcHOBHBIE TIOJIOXKEHUS U TeOPUU TypOyJieHTHOCTH (Teopus [IpanaTiis).
20. CtpykTypa TypOyIeHTHOTo OTOKA U ero 0COOeHHOCTH.
21. PacrnipesiesieHrie CKOpOCTeH B TpyOax Mpy TypOyJIeHTHOM peXXuMme.
22. Onwrrel Hukypanze u ananu3 rpaduka Hukypasze mo 3aBUCUMOCTH A -Ko3bduImeHTa CornpoTHB-
JIeHUs TPEHUIO OT 4uciia Re u mepoxoBarocTtu TpyoO.
23. ®opmymna [le3u u obnacty eé mpumeHenust. Ces3b koapdurmenta Ile3u «C» ¢ A - koaddunu-
€HTOM COIIPOTUBIIEHHS TPEHHIO.
24. Bunpl noTephb Haropa Ipy ABWXXeHUH XXUIKoCcTU. Oripe/ienieHus IOTephb HaIllopa Ha TPeHHe 110
JUIMHe IIyTH Y OllpefiejieHre Hallopa Ha IIpeofiojieHre MeCTHBIX COIIPOTHBIIeHUH.
25. OnipepienieHue OTepb HAMlOpa IIPY BHe3aITHOM CY>KeHUH U BHe3alTHOM paciiipeHrd. HauepTurts
JIMHUIO IIbe30MeTPUYeCKUX HallOpPOB U OOBSICHUTD C 3HepreTUYeCcKoU MO3UIINH.
26. UcTeuenue )XUKOCTU U3 TUAPABIMYECKH MAJIbIX OTBEPCTUM C TH/IPaBIMYeCKU TOHKOM CTeHKOM.
Omnpenenenrie BeJIMUKMHBI CKOPOCTH M pacxojia MpY IOCTOSTHHOM Harope.
27. VicreyeHue )UAKOCTU U3 HWIMHIPUYECKOro Hacasika. OnpeiesieHre CKOPOCTH U pacxofa. BeiBon
dbopmy!L.
28. WcTedyeHue XUIKOCTUA U3 TUJIPABIMYECKH OOJbITMX oTBepcTrid. Ompesiesienre pacxoma. Beios
dbopMyIbI.
29. Ucrevyenne )UAKOCTU U3 TH/IPABIMYECKUA Majloro OTBEpCTHS IIPY llepeMeHHOM Harlope, BBIBOJL
dbopMyIIbl 1715 onpesiesieHus BpeMeHHU NoHmkeHus1 ypoBHs ¢ H1 no H2; u onopo>xHenust pesepByapa
30. I'mppaBnudeckuii yaap. CyIiHOCTb SIBJIEHUS, TIPSIMOU U HENPsSIMOM THjipaBindeckuit yaap. Orpe-
JleJieHVe TIOBBIIIeHUs JlaBjieHus B TpybonpoBosie nipu ['Y u crioco6s! 60pbObI € HUM.



31. I'mppoTapaH. Y CcTpOWCTBO U IPUHIUI JIeHCTBUSI.
32. Uto Takoe TepMOJMHAMHUYECKasl CHCTeMa, TepMOJJMHAMUYeCKUi 1poiiecc?
33. Tepmuueckrie napamMeTpbl COCTOSTHUSL.
34. YpaBHEHUSI COCTOSIHUSI JIJISl UjleaIbHbIX Fa30B.
35. Yto Takoe paboTa, TerioTa. [loHsTHE 0 BHyTpeHHel sHeprun. M3o0paxkeHre paboThI U Telljia B
nmuarpammax P-V u T-S.
36. MaTemaTH4eckoe BbIpa>keHHe [1epBOTr0 3aKOHA TePMOAMHAMUKHU IJIsl MleaIbHbIX PeajlbHbIX Ta30B.
37. TerutoeMkocCTb. Pa3nuuHble BUBI TEINIOEMKOCTH U CBSI3b MeXAy HUMU.
38. ®usnueckas CylHOCTb SHTAJIBIUU. 39. 3aBUCUMOCTb SHTPOIMU OT OCHOBHBIX TEPMOJMHAMUYE-
CKMX [1apaMeTpOB.
40. CymHOCTh BTOPOTO 3aKOHA TEPMOAMHAMUKYU U OCHOBHBIE er0 (pOpMYITUPOBKH.
41. lHuxn Kapsro, BeiBog popmyssr KIT/T mukiia.
42. i3mMeHeHWe SHTPONUU B He0OpaTUMBIX IMpolieccax ,U3ndeCKUil CMbICIT SHTPOTIHH.
43. JlaTh onpesiesieHUs: BIIaXKHBIN, HACBIIIIeHHBIH, CyX0H HACBIIIeHHbIM 1 TleperpeTslii map.
44, MateMaTtr4yeckoe BbIpa’KeHHs TIePBOT0 3aKOHA IS TOTOKA.
45. Teopernueckasi MHAMKATOPHAs IMarpaMMa OJTHOCTYIIeHYaToro Kommpeccopa. [ToHsaTHe o Bpes-
HOM TIPOCTpaHCTBe.
46. MHoukaTOpHAs AMarpaMMa MHOTOCTYTIEHYaTOTO KOMIIPeccopa.
47. OrnipeniesieHre TepMUYECKON PabOTHI 71l OJHOCTYIIEHYATOr0 ¥ MHOTOCTYTIEHYaTOTO KOMITPeCCo-
pa.
48. HazoBuTe OCHOBHBIE BHIbI TEINIOOOMEHA.
49. YpaBHeHHe TeMIIepaTypHOTo T0JIs, TeMIIepaTypHBIA I'PaJIMeHT.
50. JlaTb onpefiesieHKe TeIIONIPOBOAHOCTH, 3aKOH Pypbe.
51. 3akon HeioToHa — PrxmaHa.
52. Yto Ha3bIBaeTCst KOAGPUITMEHTOM TEIIONPOBOJHOCTH, OT KaKHX ITapaMeTPOB OH 3aBUCHT.
53. Uto Ha3bIBaeTcs Temionepeaadei. BoIBOJ ypaBHeHMS Telionepenavu.
54. Onpenenenvie koddduilvieHTa Terionepeaayu.
55. Onpenenenuve koabduIeHTa TEIUIOOTAAYX IIPYU IIOMOIIM KpUTepUaibHOTo ypoBHS. Ompesiere-
HUe KPUTepHaJIbHOTO YPOBHS. Busibl 06111ero KpuTepraabHOTO YPOBHS.
56. Uto HazbiBaeTcsl KO3PUITMEHTOM MOTJIONIEeH!s, OTPAXKeHHUs U IPOHUIIAeMOCTH.
57. 3akon Credana — bonbimaHa.
58. Turbl Tera000MeHHBIX allapaToB.
59. Ilopsimok pacuera Teryi000MeHHOrO arapara.
60. Onpepenenune cpefiHero TeMIepaTypHOIo Haropa

Kpurepuu orieHKu 3HaHUM CTYyJJeHTOB Ha JK3aMeHe:

— OTMeTKa «OTJIMYHOY» BBICTABIISIETCS CTY/IeHTY, eCJIi OH IJTyOOKO U MPOYHO YCBOWJI IIPOTPaMM-
HBIM MaTepuas, UCUepIibIBalollle, I0CIeI0BaTeNIbHO, YeTKO U JIOTUYeCKH CTPOMHO ero M3jaraeT, yme-
eT TeCHO yB$sI3bIBAaTh TEOPHIO C MPAKTUKOW, CBOOOHO CIIpaBiIsieTCsl C 3afjlauaMi, BOIIPOCaMH U APYTHU-
MU BUIAMU NTIPUMeHeHUs 3HaHUH, IpUYeM He 3aTPYIHSeTCs] C OTBETOM IIPU BUJIOM3MEHeHWH 3afjaHui,
WCIIOJIb3yeT B OTBeTe MaTeprajl MOHOTrpadHUyecKOr JIMTepaTyphl, PaBWIbHO 0OOCHOBBIBAET MPUHS-
TOe pellleHue, BIIaJleeT Ppa3HOCTOPOHHUMM HaBbIKaMU U NpMeMaMy BBITIOJIHEHUS MTPaKTUYeCKUX 3a-
nad.

— OTMeTKa «XOPOIII0» BBICTABIISIETCS] CTYJIeHTY, eCJIM OH TBepJI0 3HaeT MaTepuall, FPAMOTHO U
10 CYIIeCTBY M3jlaraeT ero, He AOITyCKasl CYI[eCTBEHHbIX HETOYHOCTel B OTBeTe Ha BOIPOC, Ipa-
BUJIbHO TIPMMeEHsIeT TeOpeTH4eCcKHe IOJIOXKeHHWsl IpU pellleHWH INpaKTUYeCKUX BOIPOCOB U 33jad,
BJIaJleeT HeOOXOAUMBIMY HaBbIKAMU U ITPHeMaMU UX BBIITOJIHEeHHSI.

— OTMeTKa «YJIOBJIETBOPUTEJIbHOY» BBICTABJISIETCSl 00y4arolleMycsl, eClIM OH UMeeT 3HaHUS TOJIb-
KO OCHOBHOI'O MaTepuala, HO He yCBOWJI ero AeTajel, JeMOHCTPUpYyeT HeIoCTaTOYHO CUCTeMaTU3U-
POBaHbI TeOpeTHYeCKHe 3HaHHs POrPpaMMHOI0 MaTepHala, JIOIyCKaeT HeTOYHOCTH, HeJ0CTaTOYHO
MpaBWIbHbIE (GOPMYJIMPOBKY, HApYIIEHUs JIOTMYeCKOM IMOC/efJoBaTeIbHOCTA B HW3JIOXKEHUU IIPO-
rPaMMHOTO MaTepuasa, UCTIbIThIBAET 3aTPYIHEHUS TIPY BLITIOJTHEHUU MTPAaKTUYeCKUX paboT.

— OTMeTKa «HeyJI0BJIeTBOPUTEJIbHOY» BBICTaBJIsIeTCsl 00y4daroiieMycsi, KOTOPbIA He 3HaeT 3Ha4u-
TeJbHOW YaCTH MIPOrPAaMMHOI0 MaTepua’a, AOMyCKaeT CyllleCTBeHHbIe OLIMOKYU MPU ero U3JI0XeHUH,
HEyBepeHHO, C OOJIBIIMMU 3aTPYTHEHUSIMU BBITIOJIHSIET ITPAaKTUYeCKre PabOoThl.



SAJAHUA V151 OHEHKHW YPOBHA C@OPMHUPOBAHHOCTH
KOMIIETEHIINN

3amaHus s oneHKH cpopMupoBaHHOCTH KomueTeHIA « OIIK-1»:

1. Cuiia u36BITOYHOTO THAPOCTAaTUYECKOT'O IaBJIeHUs] HA TOPU30HTAIbHYIO IIPSIMOYTOJIBHYIO
IUIOMIAJIKY (JIHO COCyJia) B OTKPBITOM COCyJle OyZeT paBHa ... IIPU CIeyI0IINX UCXOAHbBIX JAaHHBIX:
IUIOMIa/IKa 3ariyGjieHa B BOAY Ha 2 M U MMeeT IUIOoIazhb 2 M2,

a) 40 xH

6) 400 kH

B) 140 H

r) 40 xlla

2. Ecm pymna tpy6onposoga 200 M, pacxon sxunkoct 0,10 M3/c, quamerp Tpy6nt 0,25 M, a
K03 uUIMeHT ruapasiandeckoro Tpenus cocrasiseT 0,06, To noTepy mo AyuHe IS IOTOKA XKUAKO-
CTH PaBHHI ...M.

3. Ecmu xoaddunvenT ruapasnrydeckoro TpeHus cocrasisieT 0,08, a pexkum ABMXKeHUs JTaMU-
HapHBIH, TO 4ncio PeliHombca [71s TOTOKA KUJKOCTU PaBHO ...

4. luameTp oTBepcTHs B pe3epByape paBeH 10 MM, a AuaMeTp MCTeKaroleil depe3 3TO OTBep-
ctye cTpyu paBeH 8§ MM. UemMy paBeH KOG UIMEHT CXKATHSI CTPYU?

5. IlepBbIi 3aKOH TepMOJIMHAMUKU €CTb YaCTHBIN CITydaii:
1. 3akoHa coxpaHeHUs MacChl BeIeCTB.
2. 3aKoHa cOXpaHeHMs U IpeBpallleHus] SHepruH.
3. 3akoHa COXpaHeHUs KOJIMYecTBa JIBHXKEHUSI.
6. YkaxuTe aHaJIMTUYECKOE BbIpa’KeHre BTOPOr'0 3aKOHA TepMOIMHAMUKH.

1. ds>6q/T.
2. 6q =du + pdv.
3. 6q = dh - vdp.

7. IlnotHoCTh Bo3ayxa pasHa 1,293 kr/m3. Onpenenurs yienbHbli 06beM BO3yXa.
8. B cucreme HaxXoIUTCS BO3AYX C U3OBITOYHBIM faBiieHreM puss = 0.4 MIla. ATMocdepHoe aBie-
Hue pg = 0.1 MIla. OnpenenuTh abCoOJIIOTHOE JIaBJIeHHe.
9. Koadpdunuent Temnoorgaun o, Br/(m?-K) xapakrepusyer:

1. crnocobHOCTH BellleCTBa MPOBOJIUTD TEIUIOTY.

2. WHTEHCHMBHOCTb COOCTBEHHOTO U3JTy4eHUs TeJa.

3. WHTEeHCHBHOCTb TeIJIO0OMeHa MeXX]ly IIOBePXHOCTbBIO TeJla U Cpefiou.
10. C kakoi#l CTOPOHBI IJIOCKOM MOBEPXHOCTH YCTAaHOBKA pebep MO3BOJIUT B HAaUOOJIbIIEN CTelleH!
WHTEeHCUPUIMPOBATh Telionepeaayvy.

1. Co croponsl bosbiiiero ko3 duiieHTa TerI00TIaqH.

2. Co cTopoHbl MeHbIlero K03¢gduileHTa TeryIo0TIauH.

3. He nmeer 3Ha4eHus, C KAKOW CTOPOHBI.

OIIK-1

1. 40 xkH
2.1,02

3. 1600
4.1,08

5.2

6.1

7. 0,77 m3/xr
8. 0,5 MIIa
9.3

10. 2

CocraButenmu: A.A. Iupgenxo; E.A. Ilmeros



MATPHUIA COOTBETCTBUSI KPUTEPHEB OIIEHKH YPOBHIO
CPOPMHUPOBAHHOCTHU KOMIIETEHIIN

Kpurepuu onenku \ YpoBeHb CHOPMHUPOBAHHOCTU KOMITETEHITAN
OneHka 1o nATHOAILHOI cCHCTeMe

«OmauuHoy «Bbicokuii ypoBeHb»
«Xopouwoy «l1oBblueHHblill ypoBerby
«YdoBremBopumenbHoy «Ilopozo6wblii ypobeHby
«Heydo6remBopumenbHoy «He docmamouHbilii»

O1eHKa 10 CHCTeMe «3a4eT — He3adeT»
«3aumeroy» «/locmamouHbliiy»
«He 3aumeHoy» «He docmamoumbliiy

MeTtoamueckne MaTepHuasbl, OIpeessiioNIye IPoeaypy OeHHBaHUS 3HAHUI, YMEeHHH,
HaBBIKOB H (HJIM) OIIBITA eSITeILHOCTH, XapaKTEePHU3YIOIIUX 3Tallbl (OPMHPOBAHMS
KOMIIeTeHITHH

1. Tlonoxenme «O  0OaIbHO-PEUTHHIOBOM  CHUCTeMe  aTTeCTalldd  CTYIEeHTOB
(https://edubiotech.ru/file/403: pexkxuim mocTymna CBOGOTHBINH);

2. Tlonoxenue «O TpoBefeHUM TeKYIIero KOHTPOJIS U IMPOMEXYTOYHOM aTTecTaluu
obydaromuxcs (https://edubiotech.ru/file/104821: pexxum mocTyra cBOGOAHBIN).
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