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BBEJAEHUE

Juciurnmrna «['mapaBirka» sSBISETCS NPUKIAIHON YacThbIO THIPOMEXAHUKH,
Oazupyrtorieiicss Ha 3akoHax MexaHuku. OHa H3y4yaeT: OCHOBHBIC (PH3UYECKHE CBOIi-
CTBa XKUJIKOCTU U ra30B, OCHOBbI KHUHEMATHUKHU, OOIIME 3aKOHBI U YPABHEHUS] CTATUKU
Y JUHAMUKHU KUIKOCTEU U ra30B, CHJIbI, ACHCTBYIOIINE B KUAKOCTAX, aOCOMIOTHBIM
1 OTHOCHUTEJIbHBIM MOKOW (paBHOBECHE) KUIAKUX cpell. Mojens uaeanbHOl (HEBs3-
Ko#) xkuaKocTH. OOIIyI0 HHTErpalbHYI0 (POpMY YpaBHEHMI KOJMYECTBA JBUKEHUS U
MOMEHTa KOJIMYECTBA JIBHKECHHUSI, TI0JI00ME THAPOMEXAHHMUYECKUX MPOIECCOB, 00Iee
ypaBHEHUE SHEPTHM B MHTETpaibHOW M AuddepeHnuaibHoi popmax, TypOyIeHT-
HOCTh U €€ OCHOBHBIE CTAaTUYECKHE XapaKTEPUCTUKH, KOHEYHO-PAa3HOCTHbBIE (POPMBI
ypaBHeHuit HaBbe-Ctokca u PeitHonbaca, oOllyt0 cxeMy NPUMEHEHHUS YMCIIEHHBIX
METOJ0B U UX pearn3anud Ha IBM, olHOMEpHbIE TOTOKU KUJKOCTEN U Ta30B.

OCHOBHBIMHM 33JJa4aMU TUCIUIUINHBI SIBJISFOTCSI:
- O3HaKOMJICHHE OOy4aeMbIX C 3aKOHAMHU THUIPOCTATUKU U TUIAPOJUHAMUKH IJIs
MPUMEHEHUS TUX 3aKOHOB B MOXKAPHOM JIEIIE;
- 00yueHHUEe METOJUKE U CII0CO0aM CaMOCTOSITENIbHOTO PEIICHUSI TEXHUYECKUX 3a7aY,
Y HaBbIKaM MPOBEICHUS HAYYHOU pabOTHhI;
- o0ecreyeHrue MOATAMHOIO JOCTHXKEHUS TPeOyemMoro ypoBHS MpodhecCHOHAIBHOU
MOATOTOBKY CIyIIATENIEd U KypCaHTOB;
- opMupoBaHUE Yy KYpCaHTOB U CIIyIIaTeNIel HHTEpeca K HAyYHOMY TBOPYECTBY;
- TIOJIFOTOBUTH JAUILIOMUPOBaHHOTO crienuainucTa «lloxkapHasi 6€30MacHOCTE» K pe-
IICHUIO CJICIYIONIUX THUIOBBIX 3a/lad MO BUAY NpodecCHOHATbHON NesATeIbHOCTH:
Hay4YHO-HCCJIEI0BATENbCKOM, MIPOEKTHO-KOHCTPYKTOPCKOM, OpraHU3aluOHHO-
YIIPABJIEHYECKON U IKCITyaTalMOHHOM;
- 1aTh OOy4YaromumMcsi HeOOXOJUMbIE 3HaHUs, 0€3 KOTOPhIX KaueCTBEHHOE OCBOCHHE
JIPYTUX CIEUUATBHBIX JUCHUIUIMH MPAKTUYECKU HEBO3MOKHO.

Tak ypaBHEHUS! TUAPOCTATUKU MO3BOJISIOT OMPEACIUTh CUJTY JaBJICHUS HA 3a-
TBOPBI TTO’KAPHBIX BOJIOEMOB, HA CTEHKHU IUCTEPHBI JBHKYIIETOCS MOXXApPHOTO aBTO-
MOOUJISL U CTEHKHU TMOXKAPHBIX PYKABOB, YTO UMEET HEMAJIOBAKHOE 3HAUCHHUE TIPHU UX
KOHCTPYUPOBAHHUM M dKCIUTyaTanini. Ha ocHOBE ypaBHEHUI THMAPOCTATUKU MPOU3BO-
JIUTCSI pacyeT TUAPOCHIOBBIX [UIMHAPOB MOXKAPHBIX JIECTHUL. OCHOBBI TEOPUU TH -
POIMHAMUKH UCTIONB3YIOTCS MHOTUMHU JUCIUIUIMHAMH MPOPUIHPYIONTUX Kadeap u
MPEACTABISIOT OCHOBY NMPAaBWJIBHBIX PEIICHUI MHOTHX 3a/1ay MOXKapHON MpPaKTHUKH.
Tak OCHOBHbBIE YpaBHEHUS THAPOAMHAMUKHU HCHOJB3YIOTCS MPU TUIPABINYECKUX
pacyeTax aBTOMATHMYECKHX YCTAHOBOK IMOXXApOTYIICHUSI MPU PELUICHUH 3BaKyalluu
[K un JIBXK uepe3 cucteMy aBapuiHOTO CIIMBA, KOTOPBIE PACCMATPUBAIOTCS B IUCLIH-
wnHe «[lokapHas mpoduiiakTika B TEXHOJOTHUECKUX MPOIECCax»; MPU pacueTax
BOJIONIPOBOIHBIX COOPYXKEHUM, KOTOphIe U3ydaroTcs B kypce «IIpoTuBonoxapHoe Bo-
TOCHAOKEHUE)

B pe3ynbrate uzydeHus IUCHUIUIMHBI 00ydaeMble TOIKHBI:
3HATH:
®  3HAuCHHWE W MECTO JUCHUIUTUHBI «['WapaBinka» B cucteme NpodecCHOHATHHOM
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MOJIrOTOBKH JINYHOT'O COCTaBa MOAPA3ACICHUN OKAPHON OXPaHBbI,

OCHOBHBIC (DM3UYECKUE CBOMCTBA )KUIKOCTH H Ta30B;

OCHOBBI KWUHEMATHUKH;

OOIIKe 3aKOHBI U YPaBHEHUS CTATUKU U IMHAMUKH >KUJIKOCTEH U Ta30B;
CWJIbL, IEUCTBYIOIIUE B )KUIAKOCTSIX;

aOCOJIIOTHBIN U OTHOCUTENBHBINA TOKOW (PAaBHOBECHE) )KUJIKUX CPETI;

OOIIYI0 MHTETPaIbHYIO (OPMY YPaBHEHUN KOJMYECTBA JBMKEHUS U MOMEHTA KO-
JIMYECTBA JIBUYKCHUS,

o011iee ypaBHEHUE SHEPTUU B MHTETPAIbHOUN 1 U depeHInaIbHoN hopMax;
TypOYJIEHTHOCTb U €€ OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTHUKH;
KOHEYHO-pa3HocTHbIE (hopmbl ypaBHeHuit HaBbe-Crokca u PeliHonbaca;
OJIHOMEPHBIE TTOTOKH KUIKOCTEN U Ta30B.

yMeTh IPUMEHSATh:

e  3akoH Ilackans B oKapHOU TEXHUKE;

®  3aKOHBI TMAPOCTATUKU B IIOKAPHOM JIEIIE;

® B IOXKapHOM MpakTHKe MPUOOPHI M YCTPOMCTBa, paboTa KOTOPHIX OCHOBaHA HA MC-
TOJI30BaHMM ypaBHEHUs bepHyIm;

®  pacueTHbIC METOAMKHU JUIs ONpEIeNICHHs MOTEePh Harlopa B TPyOOIIPOBOJAX U PyKaB-
HBIX JINHUSIX;

e  J1abOpaTOpHBbIC YCTAHOBKY NP WLTIOCTPALIMKU ypaBHEeHUs bepHyy,

®  ONPEIENCHUS PEKUMOB JBKEHUS KUIKOCTU U MOTEPH HAOpa, UCTEUEHUS KUIKO-
CTH 4€pe3 OTBEPCTUSL U HACAIKH.

®  OKCIEPUMEHTAJIBHBIC JaHHbBIE ITPU 00pabOTKE, OIIEHKE U CUCTEMAaTU3AIIH;

OCHOBHBIMHU BHJAaMU Y4€OHBIX 3aHITHIA MO U3YyYEHUIO TUCHUIUINHBI SBISIOTCS
JIEKIUY, IPaKTUUECKUe U JJabopaTOpHbIE 3aHITHUs, UHIUBUYyaJdbHas padoTa mperno-
naBatensi ¢ 00y4aeMbIMH, CaMOCTOSITENIbHAsT padoTa KypCaHTOB (CiIyIaTeseu, CTy-
neHToB). Ocoboe BHUMAHHUE YAETSETCS MPAKTUYECKUM 3aHATHSAM M J1a00paTOPHBIM
paboTam, Tak Kak OHU SBIISIOTCS CBS3YIOIIUM 3B€HOM TEOPHH U MPAKTUKHU, TO3BOJIS-
I0T YIUIyOJIATh M 3aKPETUIATh TEOPETHUECKUE 3HAHUS, POBEPATH TEOPETHUECKUE TTO-
JIOKEHUS IKCTIEPUMEHTAIBHBIM IyTeM, OBJIa/IeBaTh HaBBIKAMHU pabOTHI Ha puOopax
1 1a00paToOpHOM 000OPY/IOBAHUH.

B cootBerctBum ¢ ['ocygapcTBeHHBIM 0Opa30BaTEIbHBIM CTAaHAAPTOM OOIIMIA
o0beM Kypca «['unpasinkay coCTaBIseT:

JUTSl KypCaHTOB U ciymmaTeneit (5 et ooydenus) — 119 u.;

i ciaymarenedt (3 roga o0ydenus) — 119 u.;

JUIS cayliaTenei 3a04Hoil popmbl 00yuenus — 119 u.
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[Ipu U3yyeHnr NUCUMIUIMHBI PEKOMEH]IyeTCsl UCTOJIb30BaTh OOJIETeHH, HHPOP-
MAaIlMOHHbIE MHCbMa, HAyYHbIE M3AaHUSA, COOPHUKU MyOIMKAIUi HAYYHO-TEXHHUUYECKHUX
koH(pepennuii, nepuogundecku uznaBaembie MUC Poccuun, Bceepoccuiickum Hay4HO-
UCCIIEIOBATENLCKUM HHCTUTYTOM MpoTuBoMokapHoi o6oponsl MUC Poccun 1 BY3a-
mu Poccun.

IlepeyeHb OCHOBHOM JINTEPATYPbI

1. A6pocumoB FO.I'., BanoB A.U., KauanoB A.A. u ap. ['uapaBiauka U NpoOTHBOMO-
)kapHoe BojiocHaOxkeHue: Yueonuk. — M.: Akagemus ['TIC MUC Poccuu, 2003.-
391 c.

2. Aopocumor IO.I'. T'mapanauka. YueOnuk.- M.: Akagemus I'TIC MUC Poccuwn,
2005.- 312 c.

3. by6unos B.b., Uuctosa 1U.H., Cuerupes JI.I'. 'unpasnuka. IIpoTuBonoxkapHoe Bo10-
cHaOxeHue (J1abopaTopHBIN MpakTUKyM): YdeOHoe mocoOue.- MBanoBo: OOHU
NBsU I'TIC MYC Poccun, 2007- 125 c.

IlepeyeHb 10MOJHUTEIBHO JTUTEPATYPHI

1. Meiinak A.A. 'uapaBivka ¥ THAPOIHEBMOINIPUBOA: Y. mocodue. 4. 1. OCHOBBI Me-
XaHUKHM KUAKOCTH U raza.- M.. MI'MY, 2005- 192 c.
2. Kanekun A.A. T'unpaBnuka u rupaBidyeckue Mamuuel.- M.: Mup, 2005.- 512 c.
3. llrepennuxt [.B. I'uapaBiuka: YueOHUK 11 BY30B. 3-¢ 3., niepepad. u
nor.- M.: KomocC, 2005.- 656 c.

4, I'mppaBivka, BOJOCHAOKEHHWE W KaHanmu3amus. Y4eO. mocobOue i BY30B/
B.M.Kamunyn, B.C.Kenpos, FO.M.JlackoB.- 4-e uza. nepepab. u por.- M.:
Crpoiinzaart, 2003.- 397 c.
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METOJUYECKHE PEKOMEHIALIUHA 11O N3YYEHUIO JUCIIUITJIMHbI

Tema 1. OcHOBHBIC 3aKOHBI THAPOCTATHKH. /[aB/IeHHe JKMIKOCTH HA CTEHKH.
[Ipu n3yueHnun JaHHOW TEMBI UCIIOJIb3YUTE CIEIYIOUIYIO JUTEPATYPY:
ocHoBHas [1, 2].

Heab: pa3MepHOCTH OCHOBHBIX (PM3HYECKUX CBOMCTB, 0OpaTUTh BHUMAaHUE Ha
BJIMSIHAE TEXHOJOTMYECKHUX MapaMeTpoB Ipouecca (TeMIeparypsl, JaBiICHUs) HA CBOM-
CTBa KaleJIbHbIX U YNpPYrux xuakocred. Heo6xoaumMo paccMoTpeTh METOABI IKCIEPH-
MEHTAaJIbHOTO ONPEJEICHUS CBOMCTB KUIKOCTEH, HAYUYUTHCS TI0JIb30BATHCS CIIPAaBOYHOMN
JUTEPATYPOU ISl X OIPENEICHUS.

Y4eOHbIE BOIIPOCHI:

1. BBoHbIE CBEICHUS.

2. OcHOBHbIE (PU3NYECKUE CBOWCTBA KHUJAKOCTEH M ra3oB: IJIOTHOCTb U yJEIbHBIN
BEC, CKUMAEMOCTh, TEMIEPATYPHOE PACIIUPEHUE, BA3ZKOCTh, IOBEPXHOCTHOE HATSKE-
HUE.

3. Cuiibl, IEUCTBYIONINE B KUAKOCTAX. [ MapocTaTHUECKOe JaBICHNUE U €T0 CBOM-
CTBA.

MeToanuyeckue peKoMeHAAIMHU 110 N3YyYeHUI0 TeEMbI

JlaHHasi TemMa JaeT oOlue MpeACTaBiIeHUsT 00 OCHOBHBIX (PM3MYECKUX CBOMCTBaX
KUJKOCTEH M Ta30B: IJIOTHOCTh U YACNIBbHBINA BEC, CKUMAEMOCTh, TEMIIEPATypHOE pac-
IIMPEHUE, BSI3KOCTh, TOBEPXHOCTHOE HATSKEHHE.

3aKoHBI TUJIPABIMKU SBJSIOTCS OCHOBOIONAralomuMu B aucturuinae  «IIpotu-
BOIOXKApHOE BOJIOCHAOKEHHE», HA HUX OCHOBaHa pab0Ta MOKapHOW TEXHUKH.

Jnst 60pbOBI ¢ HEKOHTPOJIUPYEMBIM MPOIECCOM TOPEHHUSI, COMPOBOKIAIOIIMMCS
YHUYTOXKEHUEM MaTepUAIIbHBIX IIEHHOCTEW W CO3MIAIOIIMM OMACHOCTh JJIS JKH3HU JIO-
Jiel, — T0KapoM YeJIOBEUECTBO M3JaBHA MCMOIb30BaAI0 BOAy. [loaToMy Bompocs! npo-
MUBONOAHCAPHO20 8000CHAOICenusi (HA Pa3HBIX YPOBHSX) Bceraa ObLIM B IIEHTPE BHU-
MaHus pu 00pHOE C ATOI IPO3HON CTUXUEH.

IIporuBOMOXKAPHOE BOJOCHAOKEHHE — KOMNIEKC COOPYICEHUl, C NOMOUBIO
KOMOopulX obecneyugaemcst nooaia 600bl K Mechniy noxcapd, — 3TO JHIIb MPUKIIaTHas
WHKEHEPHAs JAUCIUIUIMHA, OTIOYKOBABIIASCSA OT HAyKH, HA3BaHHE KOTOPOU eudpaesiu-
Ka. 3HaHUE ATON HayKu O0O0fA3aTENbHO NJisi MH)KEHEpa NPOTUBOIOKAPHON TEXHUKH U
0€30I1aCHOCTH.

I'uapaBauka (ot hydor — Bona u aulos — TpyOka) — Hayka o 3akonax 08udice-
HUS U PABHOBECUsL HCUOKOCMEN, a MAKHCe CNOcobax NPUioNCeHUs SMux 3aKOH08 K pe-
WIeHUI0 3a0ay UHMHCEHEPHOU NPAKMUKU.

['mnpaBnuka OOBIYHO TOMPA3NETSETCS Ha JBE YAaCTU: TEOPETHUYECKHUE OCHOBBI
THIPABIIVKH, TJIC M3J1araloTcsl BAKHEUIIINE MTOJI0KEHUS YICHUS O PABHOBECHH U JIBHIKC-
HUU KAJIKOCTEH, U MPAKTUYECKYIO THUAPABINKY, UCTIOIB3YIONIYIO 3TH TIOJIOXKEHUS IS
pEIIeHUS YaCTHBIX BOIMPOCOB MH)KCHEPHOH TIPAKTUKH.

[IpakTrueckas TUIpaBINKA U3ydaeT TEUCHHUE TI0 TpyOam (TUapaBiarka Tpyoomnpo-
BOJIOB), TCUEHUE B KaHajaX M pekax (THApaBIIMKa OTKPBITBIX pycell), UCTCUCHHUE JKUI-
KOCTH U3 OTBEPCTHS U Yepe3 BOAOCITUBHI, IBIKCHHUE B IOPUCTHIX cpenax ((pubTpanms),
B3aMMOJICHCTBUE TMOTOKA M TBEPJOro NperpaxkaeHus (TuapaBiuka coopyxkeHuit). K
MPAKTUYECKON THIPABINKE OTHOCHUTCS M MPOTHUBOTIOKAPHOE BOJIOCHAOKEHHE.
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Taxum oOpa3om, Kpyr BOIPOCOB, H3yYaEMbIX THIPABIMUKON, BEChbMa OOLIUPEH U
3aKOHBI TUJPABJIMKU B TOW WJIM MHOW Mepe NMPAKTUYECKU HAXOJAT MPUMEHEHHE BO BCEX
001acTAX WHXKEHEPHOU aesTenbHOCTU. McTopus ke pa3BUTHUSA THAPABIMKHA KaK HAYKU
WHTEpEeCHa U HAMOJHEeHa IPaMaTUYECKUMU COOBITUSIMH.

Tak, HEKOTOpbIE MPUHIUIILI euopocmamuky (pasfena TUAPOMEXaHUKU, B KOTO-
POM HM3y4YarOTCsl pAaBHOBECHUE >KHUJIKOCTH U BO3JICUCTBHE MOKOALIEHCSA KUIKOCTH Ha MO-
TPY>KEHHOE B HEE TeJI0) ObLIN ellle yCTaHOBJIEHbI Apxumenom (oK. 287—212 no H. 3.)
— JIPEBHETPEUYECKUM YUEHBIM, MAaTEMAaTUKOM M MEXaHUKOM. Apxumes chopMyTupoBal
OCHOBHBIE TOJIOKEHUS TUAPOCTATUKH, B TOM YHCIIE 3HAMEHUTBIN 3aKOH, Ha3BaHHBIN €ro
uMeHeM. Apxume]; n300pen BOJAOMOILEMHBIA MEXaHNU3M, TaK Ha3bIBAEMBbIN apXUME0B
BUHT, SIBUBILIMICS MPOOOPa30M KOpaOEIbHBIX, & TAKKE BO3AYIIHBIX BUHTOB.

Bo3nukHoBeHUe cudpodunamuku (pasznesia TUIAPOMEXAHUKH, B KOTOPOM H3yda-
I0TCS JIBDKEHUE HEC)KUMAEMBbIX JKUJIKOCTEH U B3aUMOJICHCTBUE X C TBEPJBIMU TEJIAMU)
TaK)K€ OTHOCHUTCSI K aHTUYHOMY TIEPHOTY.

dopMupoBaHue, THIPABINKUA KaK HAyKd HAYMHAETCA B cepeinHe XV Beka, Korja
Jleonapno na Bunum (1452—1519 11.) cBOoMMH J1aOOpAaTOPHBIMU OIBITAMH TTOJIOKHII
HAYyaJIo SKCIEPUMEHTAILHOMY METOIY B THpaBiuke. Ero HoBaTOpcKue MPOEKThI KaHa-
JIOB U UPPUTALIMOHHBIX CUCTEM UMEIOT HEMPEXOAIIee 3HAUCHUE.

B XVI—XVII BB. C. CreBun, I'. I'anuneit, b. Ilackans pa3paboTanu OCHOBBI
eudpocmamuky KaKk Hayku, a . Toppuyenu Aaj u3BeCcTHYI0 (OopMyiy sl CKOPOCTH
YKAJKOCTH, BBITEKAIOIIEN U3 OTBEPCTHUS.

OCHOBHBIE NOJIOKEHUSI O BHYTPEHHEM TPEHHUH B KUAKOCTIX BbICKazan M. Hero-
TOH (1643—1727 rT.)—BeIUKUN aHIJIMICKUN yYEHbIN, PU3HK U MaTEMaTHK.

B XVIII Beke /I. bepunymnu u JI. Ditnep pazpadortanu oOIiue ypaBHEHUS JIBHXKCHUS
UJICATBHOMN JKUAKOCTH, IMOCIYKUBIIME OCHOBOM I JaJbHEMIIEr0 pa3BUTHUS TUAPABIIN-
KU U THIPOMEXAHUKHU.

B kxonue XVIII Beka mMHorue ydenbie 1 uHxkeHepol (A. llesu, A. Hapcu, IO.
Beiicbax, A. baseH u np.) ONBITHBIM MyTEM H3Yy4aju JABUKEHUE BOJBI B PA3IUUHBIX
YACTHBIX CIIy4asiX, B pe3yJIbTaTe 4ero rujapaBivka 00oraTuiach OOJBIIUM YHCIOM 3M-
MUPUIECKUX (POPMYIL

Oco6o0 3aciyxkuBaroT yrnomuHanus pabotel O. Peiinonsiaca, JI. [lpanarns u T.
Kapmana. K satomy xe nepuony otHocsares uccnenoBanust H. E. XKykoBckoro, u3 koTo-
pBIX HauOoJblIee 3HAYEHHE HMMENIU padOThl O THMAPABIMYECKOM YJape U ABUKEHUU
I'PYHTOBBIX BOJ.

B XX Beke ObICTpbIN POCT THAPOTEXHUKH, THIPOMAIIMHOCTPOCHHUS, TETLIOIHEP-
TETUKH, a TAK)KE aBUALIMOHHOW TEXHUKH MPUBEJT K UHTEHCUBHOMY PAa3BUTHIO THIPABIIU-
KM, KOTOPOE XAPAKTEPU3YETCS CUHTE30M TEOPETUUYECKUX U DKCIEPUMEHTAJIBHBIX METO-
noB. Ecnu paHee B ruApaBiIMKe W3ydallach JUIIb OJHA KUIAKOCTh — BOZA, TO B COBpeE-
MEHHBIX YCIIOBUSIX Bc€ OoJiblliee BHUMAHHUE YNESCTCS U3YUYEHHUIO 3aKOHOMEpPHOCTEH
JBUKEHUSI BA3KUX JKUIKOCTEH (HETH M ee MPOJYKTOB), ra30B, HEOJHOPOIHBIX U TaK
HAa3bIBAEMBIX HBIOTOHOBCKHX KUIKOCTEM.

He meHsroTcs MeToasl UCCIENOBaHUS U PELICHUs THAPABINYECKUX 3axad. [ nu-
paBiIMKa MOCTENIEHHO MpeBpallaeTcs B OAUH U3 MPUKIAJAHBIX pa3/ieloB o01Ied HaAyKHu O
JNBWKCHUU KUIAKOCTEH — MEXAHUKH KUIAKOCTH.
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3HAUYUTEIBHBIN BKJIAJ B Pa3BUTUE THIPABIMKHA BHECIU COBETCKHE ydeHble — H.
H. ITaBnosckuid, JI. C. Jleiiben3on, M. A. BeankaHos.

HccnenoBanus B 001aCTH THAPABIMKA KOOPAUHUPYIOTCS MexXIyHapoJHOl —ac-
colanue ruapaBiandeckux uccienoBanuii (MAIT'N).

Crnenyer OTMETUTb, UTO UCTOPHS 8000CHAOIMCEHUS TAKKE HACUUTHIBAET HECKOJIb-
Ko Teicsuenetud. Eme B JlpeBHeM Erunre mist mosmydeHus mOA3EMHBIX BOJ CTPOWIIN
BeChMa IIyOOKHE KOJIOALBI, 000PYIOBaHHBIC MPOCTEHIIMMHA MEXaHU3MaMU ISl TIOIb-
€Ma BOJBI. YK€ B T€ OYEHb JAJIEKHE OT HAC BPEMEHA HCIIOJIb30BAIMCh TOHYAPHBIE, JIE-
PEBSHHBIE, MEAHBIE Y CBUHIIOBbIE TPYOBI JUI [IEpeiadu BOJbl HA paCCTOSTHUE.

B anTuHOM Pume mMenuce JOBOJIBHO KPYIHBIE LIEHTPAINW30BaHHBIE CHCTEMBI
BolocHa0xeHusl. COXpaHUIIUCh IO HAIIET0 BPEMEHU aKBEAYKH, CIy>KUBILUE JJIS Tepe-
BOJIa CAMOTEYHBIX BOJOIPOBOAHBIX KaHAJIOB YEPE3 OBPAry U JOJIMHBI.

[Tpu packonkax B HoBropoae Obl1 0OHapyXeH BOJONPOBOJ U3 JIEPEBIHHBIX
TpyO, noctpoeHHsblil B koHIEe XI — Hauane XII Beka. IMeroTcst cBelleHnsa 0 caMoTed-
HOM BozonpoBoje, noctpoeHHoM B XIII Beke B I'py3un. A B XV Beke OblI COOpyk’EH
POAHUKOBBINA BOAONPOBOA 111 MockoBckoro Kpemis.

B niepBoit nonoBune XVIII Beka BOJIOIPOBOJHBIE COOPY>KEHHSI ObUIH CO3/IaHbI B
[TerepOypre, Ilereprode u Llapckom Cene, a B 1804 r. 3aKOHUEHO CTPOUTETBCTBO IMEP-
BOI'0 MOCKOBCKOTO (MBITHIIIMHCKOTO) BojionipoBoAa. B 1861 r. ObL10 3aKOHYEHO COOpY-
XeHue nerepoyprckoro Bogonposoaa. B 1902 r. Bctynun B eficTBUE HOBBIM BOAOIPO-
B0 MOCKBBI € ITpreMOM Bojibl 13 MOCKBBI-pekH y AepeBHU Pybieso.

BonocHabxeHne nonmyunsio 00JbIIOE pa3BUTHE KaK IO YUCIY BOAOIPOBOAOB U
IPOTSKEHHOCTH BOJIONPOBOJHBIX JIMHUW, TAK U IIO KOJIUYECTBY BOJBI, I0JaBA€MOM I10-
TpeOUTENSIM., TIPU FTOM KOJIMYECTBO BOJbI, PACXOJyeMOE€ Ha OJHOTO >KUTENs, 3HAYU-
TEJIbHO BO3POCIIO. BOJAOCHAOKEHNE MPEBPATUIIOCH B KPYITHYIO OTpacib HAPOAHOIO XO-
35IMCTBA.

OAHOBPEMEHHO C Pa3BUTHEM BOJOCHAOKEHUS HACEJIEHHBIX MECT U MPOMBILIICH-
HBIX MPEANPUATANA MPOUCXOAUT YIYUIIEHUE WX MPOTHUBOMOKAPHOTO BOJOCHAOXKEHUS.
Kunele, aAMUHUCTPATUBHBIE, OOLIECTBEHHBIE U MPOU3BOJCTBEHHbIC 3[1aHUsI 000pYAY-
I0TCS. 00bETMHEHHBIM X035HCTBEHHO-TI0KAPHBIM BOJIOITPOBOIOM.

B 31aHMAX TOBBINIEHHOM STaXHOCTH, TEATPaX, MPOU3BOACTBEHHBIX 3IaHUAX
OOJBIION BBICOTHI M IUJIOLIAN YCTPAUBAIOTCS CHElMalbHbIE MPOTUBONOKAPHBIE BOAO-
IIPOBO/BI.

BopomnpoBoanast TexHuka crenana oosnpiiue ycrexu. Ilpu atom MHOro Tpyaa B
pa3pabOTKy HAy4YHBIX OCHOB M MH)KEHEPHBIX BOMPOCOB BOJONPOBOJHON TEXHHUKHU BJIO-
JKUJIM U3BECTHBIE pyccKue yueHble u nwxkeHepsl: B. E. Tumonos, K. M. Urnaros, H. K.
Ymxos, H. I1. 3umun.

3HAUUTENBHBIX YCHEXOB JOCTHUIJIM YYEHBIE U KOHCTPYKTOPBI B JEJIE€ CO3JaHUs
HOBBIX CHCTEM, KOHCTPYKLIHI MPUOOPOB, a TAK)KE B pa3padOTKEe METOAOB NMPOECKTHUPOBA-
HUS U pacyeTa BOJOIMPOBOJIHBIX COOpYyKeHMid. Haj permieHueM OCHOBHBIX MPOOJIEM BO-
JonpoBoAHOrO siena MHOTo padotanu A. A. Cypun, H. H. Tenues, H. A. Kamkapos, M.
I'. MenbuuxoB, H. I'. Manumesckuii, B. I'. Jlo6aues, H. H. A6pamos, H. A. Tapacos -
AraiakoB u Jp.

CBoiicTBaMU KHUAKOCTEH, KOTOPbIE MPUHLUIHUAIIBHO BaXKHBI JJI TUPABIUKH, 5B-
JISIFOTCS UX CIUIOLIHOCTD U 1Ie(OPMUPYEMOCTD (TEKYUECTb).
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N3BecTHO, YTO BCE TE€Na COCTOST U3 JBHXKYILIUXCSA U B3aUMOJICHCTBYIOIINX MEXKY
co0o0#1 MoJieKyJ. ['mapaBirka He U3y4aeT IBHKEHHUE OTACIIbHBIX MOJIEKYJ, & UCXOAMT U3
MPECTaBICHUS, YTO BCE MPOCTPAHCTBO (CIUIOMIHBIM 0OPa30M) 3allOJIHEHO BEIIECTBOM.
D10 HEOOXOoaUMO M0 cleayromiei npuanHe. OCHOBHBIMU TEOPETUUYECKUMH METOAaMHU
WCCJIEIOBAHMS B TUAPABIMKE SIBISIOTCS METOAbl MAaTEMAaTHYECKOIO aHAJIN3a, B YACTHO-
cti AU PepeHIInaIbHOr0 UCUUCICHNUS. DTH METO/IbI OYAYyT MPUMEHUMBI B TOM CIIydae,
ecii paccMmaTpuBaembie (G GEepeHITHATHHO MaJIble 00bEMBI JKUIKOCTH (MM O€CKOHEU-
HO MaJible TIOMAAN) OyayT OECKOHEYHO MaJibl IO CPABHEHUIO C pa3MepaMu KaHalla Uiu
oMbiBaemoro tena. Ho 3tu 00beMbl JOJIKHBI OBIThH IOCTATOYHO BETTUKH, JIJISI TOTO YTOObI
CBOICTBa BEIIECTBA B TAKOM 00BbEME HE OTJIMYAJIUCH OT CBOMCTB TeJla U YTOOBI K TaKO-
My 00beMy OBLIM MPUMEHUMBI MOHSATHUS, KOTOPbIE UCIIONB3YIOTCS NI MaKPOCKOIUYe-
CKUX TeJ (IJIOTHOCTh, TEMIIEPATYpPa, BI3KOCTh U T. 1.).

J1J1s BBITIOJIHEHUS 3TUX YCIOBUIA HEOOXOIUMO, YTOOBI MaTEMaTHUYECKH OECKOHEY-
HO Majble 00beMbl AW ¢ Gu3ndeckoil TOUKH 3peHUst ObLIH OOJIBIIIMMU, T. €. COACPIKAIH
OYEHb OOJIBIIOE YHCIIO MOJIEKYJd. B 3TOM ciydae nuHEHbIE pa3Mephl AIE€MEHTaPHBIX
00bEMOB OYTyT OOJIBIIUMH IO CPABHEHUIO C JUTMHAMU CBOOOIHBIX MPOOETOB MOJIEKYJ B
ras3e u ¢ aMIUIUTYJJaMH KOJEOAHH MOJIEKYJI B )KMJIKOCTH. B TakUX yCIOBHUSX TUCKPET-
HOCTh BEILIECTBA MPOSIBIATHCA HE OyneT, MO3TOMY W HPUMEHSIETCS TEPMUH CHIOUIHAS
cpena.

TekydecTb KUIKOCTU 00YCIOBIMBAETCA TEM, YTO OHA B MOKOSIIEMCSI COCTOSIHUN
HE CrocoOHa COMPOTHUBIATHCS BHYTPEHHUM KacaTelbHBIM YCUJIUSM, U UMEHHO MO3TO-
MY >KHJIKOCTh NPpUHUMAeET (GOopMy cocylia, B KOTOpOM 3akitoueHa. Hamo ckazarte, uyTo B
OPUPOAE BCTPEYAIOTCS TaK Ha3bIBAEMbIE AaHOMAJIBHBIE JKMJIKOCTH, KOTOPBIE B IOKOS-
IIEMCSI COCTOSIHUM MOTYT UMETh KacaTeJIbHbIE HANPSKEHUsI. DTUX KUIKOCTEN KOCHEM-
Cs1 BECbMa KpaTKo.

[Tockonpky ra3 taxxe 00jajaeT CBOWCTBOM TEKY4YECTH, TO MHOTHE TEOpPETHYE-
CKHE€ U SKCIEPUMEHTAJIbHBIE MOJI0KEHUS, pa3pabOTaHHbIE IPUMEHUTEIBHO K KUIKOMY
TEeIy, MOTYT ObITh PACHPOCTPAHEHBI U HA CIIy4ail ra3000pa3HbIX TEN.

OCHOBHBIM OTJIMYMEM KHUAKOTO TeJa OT ra3000pa3HOro SIBJISETCS: BO-TIEPBBIX,
KUJKUE Tella OYEHb MAJIO C)KUMAEMBbl, a Ta3000pa3Hble JErKo MOIJAI0TCs CKATHIO; BO-
BTOPBIX, JKHJIKOE TEJIO0 MUMEET MOTPaHUYHYI0 CBOOOJHYIO MOBEPXHOCTHh YPOBHS U, B-
TPEThUX, KUJKHE Tejla 00JIalal0T 3HAYUTENbHO OOJNbIIEH BSA3KOCTBIO, YEM ra3o00pas-
HBIE.

IIpn paccMOTpeHMM IOKOS W JBHKEHHS JKHIKOCTH MCIOJIB3YIOTCS NMOHATHUSA
IJIOTHOCTH, COKMMAEMOCTH U BSI3KOCTH KUIKOCTH.

IIJIOTHOCTH KUAKOCTH M yAeJbHBbIN BecC. /{151 XapakTEpUCTUKU paCIIpeeIICHUs
Maccbl B MPOCTPAHCTBE, 3aHATOM JKUIKOCTBIO WJIM Ta30M, IMOJIb3YKOTCS BEIUYMHOM,
HA3bIBA€MOM IUIOTHOCTHIO. 3HAUEHHE TUIOTHOCTH CPEAbl B HEKOTOPOM MalloM 00beMe
OTIpe/IEIISAETCS KaK OTHOIICHHWE Macchl M, 3aKIIOYEHHON B 3TOM 00beMe, K BEIHUHNHE
camoro oobema AW:

p= AM/AW

[Tox NIOTHOCTHIO B JAHHOW TOYKE IMTPUHUMAETCS MPEIEN:
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. Am
p_AW»oAW

CpenHuM 3HaYCHHEM TUIOTHOCTH HA3bIBAETCSI OTHOIIIEHNE MACChI )KUKOCTH B HE-
KOTOPOM 00BbE€ME K BEIIMYMUHE 3TOro o0beMa (T. €. Macca KHAKOCTU B €IUHUIE 00be-
Ma):

p= m/W

[InoTHOCTH OJHO3HAYHO ONpCACLACTCA TCPMOJUHAMHWYCCKUMU ITapaMCTpaMu CO-
CTOAHMUA (,ZIaBJIeHI/IeM )41 TeMHepaTypoﬁ), a IIOCJICAHUC CBA3aHbI C XapPAKTCPOM IBUKCHUA
CpCAbI:

p(p.H)= p(X,y,z,7)

Ecmu p, T mOCTOSIHHBI, TO M IUIOTHOCTh NOCTOsIHHA. lIpakTrdeckn mocTOsSHHOU
MOYHO CUMTATh ILNIOTHOCTh KaIleJIbHBIX KUIKOCTEH, TaK KAK UX CKUMAEMOCTh YpE3BbI-
YanHO Maja.

Yoenvnvim 6ecom Ha3bpIBaeTCsl BEC €AMHULIBI 00BEMA XKUIKOCTU. MexXy yaenb-
HBIM BECOM } U IJIOTHOCTBIO KUJIKOCTH P CYILLECTBYET CIEAYIONIas CB3b:

7=pP9
rze § — yCKOpeHue CBOOOIHOTO MaeHUS.

OCHOBHBIM OTHETYIIAIUM CPEACTBOM sIBIseTCs BoAa. [Ipn uamenennn remmepa-
Typsl 0T 4 10 50° C mnoTHOCTH Boasl MenseTcs ot 1000 1o 988 kr/m® u B nmpakTHUecKux
pacuerax 00b4HO 6epercs p = 10° kr/m.

Cxumaemoctb. CriocOOHOCTD KHMJIKOCTH U3MEHATh CBOM 00bEM MOJ JEHCTBUEM
BHEIIHUX CHJI Ha3bIBaeTCs CxUMaeMocThlo. OHa Xapaktepusyercs Kodd@uimeHTom
CKaTus f, BBIPAXKAIOUIMM OTHOCUTENIbHOE U3MEHEHUE 00beMa MPU M3MEHEHUU JaBiie-

HUA:
1 (dw
p=—| ==
w dp T=const

Benuunna, oOpatHas kod(pUIIMEHTY CKaTHs, HA3bIBAETCS MOJYJIEM O0O0BEMHOM
ynpyroctu K:

KoaddummenT £ niist Bcex Tean MeeT MOoJIOKUTeIbHOe 3HaueHue. st sKuaKocTen
C)KMMaeMOCTh BeChMa Maja. Tak, HampuMmep, JJis1 BOIbI

1
P =500 T
T.€. MOBbILEHKE NaBneHus Ha 10° Ila BBI3BIBAET OTHOCHTENLHOE U3MEHEHHE 00BEMA
1

2-10*
KOCTEH, XOTsI IO aOCOJIOTHOM BeJIMYUHE f NI Pa3HbIX KUAKOCTEH pa3nuyHo. Takum
o0pa3oM, Ui KareJdbHBIX KUIKOCTEH CKUMAeMOCTh HAaCTOJbKO MaJia, 4To €0 B 00Jb-

IIIMHCTBE CIy4aeB MOXKHO MTPEeHEOpeyb.
Cxxnmaemocts Bo3ayxa B 20000 pa3 Gosibliie CKUMAeMOCTH BOABI. AHAIOTHYHOE
(Mo MOpsAAKY) COOTHOLIEHUE UMEET MeCTO U Uil [Ipyrux razoB. OqHaKko Npu U3y4EeHUU
JBIDKEHUS TJIABHBIM SIBJISIETCSI HE CITOCOOHOCTH ra3a CKUMAThCS, a TO, HA CKOJIBKO OH
JEUCTBUTEIBHO CKUMAETCAd B paccMaTpuBaeMoM TedeHuHM. Eciau B mporecce TeueHus

Ha . To e camoe (110 MOPsAAKY) UMEET MECTO ISl BCEX APYIMX KamleJbHbIX JKHJI-
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JABJICHUE p MOXKET MU3MEHSTHCS 3HAYUTENIbHO, TO HAaYHET MPOSBIATHCS CKUMAEMOCTb.

3HAUYNUTENbHbIE U3MEHEHHUS JaBJICHUS BOSHUKAIOT MPU OOJBIINX CKOPOCTSAX TEUEHUS.
TemnepatypHoe pacmmpenue xuakocTu. KospdunumeHnt rtemmeparypHoro

paclIMpeHUs. (. BBIPAXAET OTHOCHUTEIBHOE YBEIMYEHHE 00BbEMa JKUJIKOCTH MPHU MO-

BBIIICHHUN TCMIICPATYPBbI:
1 (de
o=——
W dT P=const
rae T — Temnepartypa.

KoaddummeHnt temnepaTypHOro paclimpeHuss 3aBUCUT OT poja >KUIKOCTH, €e
TEeMIIepaTyphl U JIaBJICHUS.

Bs3kocTh KHAKOCTH. MEXIy 4YacTHIAMU WM CJHOSAMH SKHJIKOCTH, JBHXKY-
HIMMUCS C PA3JIMYHBIMU CKOPOCTSIMU, BCET/la BO3HUKAET CUJIA BHYTPEHHETrO TPEHUS,
MPOTUBOAECUCTBYIONIAsT JIBMKEHUIO. CBONMCTBO JKMIKOCTH OKAa3bIBaTh COIPOTUBIICHHE
CKOJIbYKEHUIO CJI0€B )XKUIKOCTA OTHOCUTEILHO APYT Apyra Ha3bIBACTCS 83KOCMbIO.

Cuia BHYTpEHHEr0 TPEHUs, OTHECEHHAs K €AMHUIIE MOBEPXHOCTU COMPUKACAIO-
IIUXCS CJIOEB KUIKOCTU, HA3BIBACTCS KacamelbHbiM Hanpsicenuem. [ s 00nbITUHCTBA

)I(I/II[KOCTefl KaCaTCJIbHBIC HAITPSKCHUS IIPONMOPHHMOHAJIbHBI I'PAJIUCHTY CKOPOCTH !

rz,uﬂ, H/m?
dn

DTOT 3aKOH Ha3bIBACTCS 3AKOHOM mpernus Hviomona.

dv
I'papuenT ckopoctu —, BHIP@XaET NPOH3BOMHYIO OT CKOPOCTH IO HANPABICHUIO
n
HOPMAaJIM K MIOBEPXHOCTHU COMPUKACAIOIINUXCS CIIOEB KUKOCTH.
. dv
C reoMeTpHUECKON TOYKH 3PEHUS o iga , TIE YyrOJd O TI0Ka3aH Ha puc.l.
n

W3 pucyHka BHUIHO, YTO BEJIMYMHA yria K yObIBaeT K ocu TpyObl, rae o =0 , u
HauOOJIbILIEro 3HAYEHUs IOCTUTaeT y CTeHOK ee. CienoBaTeNbHO, KacaTelIbHOE Harpsi-
KEHHe UMeeT Haubosblliee 3HaYeHUE Y CTEHOK KaHaja.

»
|

vV

Puc.1 Onropa ckopocTr IBMXKEHUS KUIKOCTH B KPYTJIOM KaHaJeE.

Ll - JMHAMHYECKHH K02 duuumenT Bsaskoctu, H-c/m*= kr/mc. Kosddunuenr sapus-
eTcsl GU3UYECKON XapaKTEPUCTUKOM KUIKOCTH M 3aBUCIT OT POJA KHUIKOCTH U €€ TEM-
repaTypsl.

[loBeneHne MOJIEKYJ B KHUJIKOCTAX OTJIMYAETCS OT MOBEICHUS MX B raszax. B
KHUIKOCTSIX MOJIEKYJIBI HEKOTOPOE BPEMs KOJEOIIOTCSI OKOJIO TIOJIOKEHHSI PAaBHOBECHS,
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3aTeM MEePEeCKaKUBalOT B HOBOE MOJIOXKEHHE U ATOT Mpolecc rnopropsercs. [Ipu takux
YCJIOBUSIX HEOOXOAMMO HUCXOIUTh HEMOCPEACTBEHHO M3 MOJABUKHOCTU OTJEIbHBIX Ya-
CTHII, T. €. CPEITHEeH CKOPOCTH, KOTOpasi MpuoOpeTaeTcs J000i U3 HUX 10 OTHOIICHUIO K
OKPY’KaIOIIMM, €CJIM Ha HEE JCHCTBYET BHEIIHAS CUJIa, B TO BPEMsS KaK OKPYKalollue
YACTHUIIbl HE UCIIBITHIBAIOT JCHCTBUS BHEIIHUX CHII. TakuM o0Opa3om, TEKYUYECThb KU KO-
CTU JIOJKHA OBITh MPOMOPIHMOHANIBHA MOABUYKHOCTU €€ YacTHll, KOTopas B CBOIO Oye-
pelb YBEIMYUBAETCS C YBEIIMUCHUEM TEMIIEPATYPhI KUIAKOCTH, a CJIeJI0BaTEIbHO, BS3-
KOCTb HUJAKOCTH MPY MOBBIIICHUNA TEMIIEPATYPbl YMEHbIIIAETCS.
B ypaBHeHUs TUIPOIMHAMUKH YaCTO BXOJIUT OTHOIIIEHUE BS3KOCTH Ll K IJIOTHOCTH O,
HA3bIBAEMOE KOdPPuyuenmom KuHemamuyeckou esa3xkocmu 1 0003HauaeMoe OyKBOH V:
v =ulp

KuneMarnueckas BSI3KOCTh y KalE€IbHBIX JKUJIKOCTEH YMEHBINAETCS MPU IOBbI-
IICHUU TeMIIEpaTyphl IOYTH B TAKOU K€ CTETICHH, KaK U |1, TaK KaK IJIOTHOCTh P ¢J1a0o
3aBUCHUT OT Temmeparypbl. HanmpoTus, y ra3oB, INIOTHOCTh KOTOPBIX MPU MOBBIIIEHUH
TEMIIEPATYPhl CUJIBHO YMEHBIIAETCS, KHHEMATUYECKAasl BA3KOCTh IIPU YBEJIIMUYECHUU TEM-
nepaTypbl ObICTPO MOBBIIIAETCS.

Hanuune BHyTpeHHEro TpeHUsl, 00YCIOBICHHOTO BSI3KOCTBHIO KUIKOCTH, TTPUBO-
JUT K Tpoleccy auccunanuu (paccesiHusi) sHepruu. CymiecTBo nporecca JucCuialuu
COCTOUT B TOM, YTO YaCTh MEXaHUYECKOW SHEPTUU JABUKYIICIHCS KUIKOCTU MEPEXOIUT
B TEIUIOBYIO U BBI3bIBAET €€ HarpeBaHue. Eciii BA3KOCTh JKMAKOCTU UM CKOPOCTH Te-
YEHUSI HEBEJIMKH, TO HarpeBaHue Oy1eT He3HAYUTEIbHBIM.

BuemiHue cuiibl, JEMCTBYIONIME HA TAHHBIA 00bEM WJIM YaCTHUKY >KUJIKOCTH, MO-
T'yT OBITh pa3/ieJIeHbl Ha JBE TPYIIIIHI.

Cuabl MaccoBble. DTH CUJIbI AEHCTBYIOT Ha BCE YACTHUIIBI, COCTABJISIIOIINAE pac-
CMaTpHUBAEMbIl 00BEM JKUJIKOCTU. BemnunHa 3TUX Cuil MPONOPIMOHATbHA MacCe YKH/I-
KOCTH. B cityyae OTHOpPOJHOM KUJKOCTH, T. €. )KUJAKOCTH, UMEIOLIEN BCIOAY OJWHAKO-
BYIO IUIOTHOCTb, BEJIMUYMHA MACCOBBIX CHUJ OyJeT MPOMOPLUHUOHAJIbHA TaKXKE O0BbEeMY
xuakocTtu. [loaromy npu p= CONSt MacCOBBIE CUIIbI HA3BIBAIOT 00bEMHbIMU CUTAMU.

K MaccoBbIM (0O0BEMHBIM) CHUJIAM OTHOCSITCSI CHJIBI TSIKECTH, CHUJIbI MHEPIIUHU U T.
1. [lnoTHOCTH pacmpesieneHrs 00bEMHBIX CHJI B PA3IMYHBIX TOYKAX MPOCTPAHCTBA, 3a-
HSTOTO KUIKOCTHIO, B OOIIEM CITydae MOKET OBITh Pa3HOM.

Cuiibl MOBEPXHOCTHBIE. DTH CHUJIbI IPUIIOKEHBI K TOBEPXHOCTH, OrPAaHUYNBAIO-

el paccMaTpuBaeMblii 00bEM KUIAKOCTH, BBIJCICHHBIN, HallpUMEp, BHYTPH TOKOS-
LICKCS WIN ABUKYILEUCS HKUIKOCTU. [I0BEPXHOCTHBIE CHJIBI MOXKHO PA3JIOKUTh HA JIBE
COCTABJISIOIINE: HOPMAJBHYIO (XapaKTepU3yeTCss HOPMaJIbHBIM HaMNpsDKEHUEM) U Kaca-
TEJIbHYIO (XapaKTepU3yeTCsl KacaTeIbHBIM HAMPSKCHUEM).
B noxkosiencs )KuaKkoCTh UMEIOTCS TOJIBKO HOPMAJIbHBIE HAIPSXKEHUSI, ONPEICIISIEMbIC
JIaBJICHUEM B JKUAKOCTH. B IBMXKYIIENUCS )KUIKOCTH UMEIOTCS U HOPMAJIbHBIE, U Kaca-
TEJIbHbIE HANPSKECHUS, ONPEACISIEMbIE HABJICHUEM B KUJIKOCTH M 3aKOHOM TPEHUS
Hprorona.

B rugpocratuke paccMaTpuBarOT KUIKOCTh, HAXOAAIIYIOCS B MTOKOe. OCHOBHBIM
MOHSATUEM TUJIPOCTATUKUSBIISIETCS TOHSATHE TUJIPOCTATUYECKOro JaBiieHus. PaccmoT-
PUM MPOU3BOJIBHBIN 00BEM MOKOSIIEHCS KUJIKOCTH (puc.2).
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Puc.2 K noHATHIO THAPOCTATUYECKOTO TABICHUS.

Ecmm 3T0oT 00BEM pacccub IIPOU3BOJIBHO BBI6paHHOI>'I IINTIOCKOCTBIO N MBICJIICHHO
OT6pOCHTB OJHY YaCTb, TO AJIXI COXPAHCHHA PABHOBCCHA OCTaBIIICHCSA YacTH HEO00XO-
AUMO K INIOIIAAKE O IPUIIOKHUTH KaKUM-TO O6p330M pacupcaciICHHbIC CHJIbI, 9KBUBA-
JICHTHBIC ,ZIGI?ICTBI’IIO 0T6pOIHCHHOﬁ YaCTH Ha OCTAaBIIYIOCA. HYCTB cuna P npeacTaBJIsACT
coboi paBHOIIGﬁCTBYIOHIYIO BCCX CHIJI, IIPHUJIOJKCHHBIX K PA3JIMYHBIM TOYKaM ILIOIIAAKH
CO, OIIPCACIIAOIINX BO3I[€I>10TBH€ OT6pOHI€HHOﬁ yacTu 00beMa KUIKOCTH Ha INIOIIAAKY
(® OCTaBIICHCS YacTH 3TOro oObeMa. Tor,ua OTHOHICHHUC IIPCACTABILACT cobou Tuapo-
CTAaTHYCCKOC JABJICHUC HA IUIOMIAAKY (.

p=Po
Fudpocmamuqecmm oaenenuem B HaHHOﬁ TOYKC HA3bIBACTCA IIPCACII OTHOMIC-
HHUA CHUJIbI JABJICHUSA HOKOHH.[CIZCH KUIKOCTHU Px mIomanan €€ I[CﬁCTBPIﬂ CO IIpHU BCJIU-
YUHE IUJIOMIAJAKU, CTPEMSAIIIECHCS K HYIIO, T. €.

s
o—=>0\

['mapocratuueckoe NaBjieHUE B JAaHHOW TOYKE — BEJIWYMHA KOHEUHOI'O M3MEpe-
HUSL.

IM'unpocTatudeckoe naBieHne 00IagaeT IBYMsS OCHOBHBIMU CBOMCTBaMU.

Ilepsoe ceoucmeo. I'mapocTaTHuecKoOe aBJICHUE NECHUCTBYET HOPMAJIBHO K ILIO-
IIaJIKE U ABJISETCS COKUMAIOIIUM, T. €. OHO HAMpaBJICHO BHYTPh TOTO 00bEeMa >KHJIKO-
CTH, JaBJICHUE Ha KOTOPBIA pacCMaTpUBaEM.

Bmopoe ceoticmeo. I'mapocTaTudeckoe JaBjeHUE B JIFOOOW TOYKE YKUIKOCTU HE
3aBUCHUT OT OPUEHTHUPOBKH IUIOIIAKH, HA KOTOPYIO OHO JIEUCTBYET, T. €. TUIPOCTATHU-
YEeCKOE JABJICHHUE JIEUCTBYET OJIMHAKOBO 10 BCEM HAIIPABICHUSIM.

N3y4uB Temy, ciymarens AOJKEH:
3HAMb.!
1. Tlonsatue uaealbHOM KUJIKOCTH, KaleJIbHOW U YIIPYTOM KUIKOCTb.
2. OcHoBHBbIE (U3MUECKHE CBOMCTBA JKUJIKOCTEH 1 Ta30B.
3. Cuibl, NEHWCTBYIONMINE HA KUAKOCTh. [ HAPOCTATHYECKOE TaBJIICHUE U €T0 CBOWCTBA.
ymemn:
- [IpoBOAMTH pacyeTsl MO PEMIEHUIO 3a4a4 HA ONPEACIICHUE TIJIOTHOCTH U YJIEJIIbBHOTO
BecCa XXUJKOCTEH U ra3oB.
- Pemrate 3amaum ¢ wicnonb3oBaHreM KOAGOUIIMEHTA CKATUS U TEMIIEPATypPHOTO pac-
IIAPECHUS.
- PaznmruaTe BUIIBI BA3KOCTEW U ITPOBOJAUTH UX pacyer.
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Tembl noki1a10B U pedepaToB

[HE

. Hayka runpaBiuka.
2. CBoiicTBa )XKMJIKOCTH U Ta30B.
. I'mapocrartuka.

w

Bonpocel 111 caMOKOHTPOJISA

Yro uzyyaeT HayKa rupaBivKa’

Ha xakue aBe 4acTu oHa noJpa3aensiercs?

Yrto Ha3bIBAETCS MPOTUBOMNOKAPHBIM BOJOCHAOKEHUEM?

[Tpu Kakux yCIOBUSX B THAPABINKU MPUMEHUMBI METOIbI MAaTEMATHYECKOTO aHaH-

3a?

Ha3BaTb OCHOBHBIE OTJIMYUS )KUJIKOCTH OT Ta3000pa3HOro Tea?

Kakue nokaszarenyu UCTIONb3YIOTCS ISl XapaKTEPUCTUKU KUJIKOCTHU?

UTto Ha3bIBaeTCS INIOTHOCTHIO, €IMHUIIBI €€ U3MEpPEHUs?

Kakumu TepMOAMHAMUYECKUMHU MapaMeTpaMU COCTOSHUSL ONpEIeNseTcs IUIoT-

HOCTb?

9. Yro Ha3bIBaETCA yNEIBHBIM BECOM, EUHUIIBI €T0 U3MEPEHUSI?

10. Yto Ha3bIBaeTCs CKUMAEMOCTBIO, KAKUM KO3(PPHUIIMEHTOM OHA XapaKTepu3yercs?

11. Kakas BenuurHa 00paTHast KOYPPUIUEHTY CKATHSL, €AUHULBI €€ U3MEPEHUS?

12. KakuM k03(h(HUIIMEHTOM XapaKTepu3yeTcsl TeMIEepaTypHOE PaCIIMPEHUE KHUIKO-
ctu?

13. UTto Ha3bIBACTCS BA3KOCTHIO KUIKOCTH?

14. Yto Ha3bpIBaeTCs KacaTelbHbIM HanpspkeHUueM (3aKoH TpeHust Hprorona)?

15. YpaBHenus ko3pGULHEHTOB TUHAMUYECKON U KUHEMATHYECKOU BSI3KOCTH.

16.Ha xakue rpymnmbl AENATCS BHEIIHUE CUJIBI, JCHCTBYIOIINE HA JAHHBIN 00BEM >KU-
Koctu?

17.Kakue cuiibl Ha3bIBAIOTCSI MACCOBBIMHU?

18.Kakue cuibl Ha3bIBAIOTCSI OO BEMHBIMU?

19.Kakue cuiibl Ha3bIBAIOTCS TOBEPXHOCTHBIMU?

e

O~ O

20.Yto uzyyaet rugpocraTuka?

21.Kakoe naBieHue Ha3bIBAETCS TUIPOCTATUICCKUM?
22.1lepBoe CBOMCTBO TUIPOCTATUYECKOTO JABJICHUS.
23.BTopoe cBOMCTBO r’MAPOCTATUYECKOTO AABICHHUS.

KoHTpoJibHBIE TECTHI

1.1. Yo Takoe rugpoMexaHuKa?
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a) HayKa O JBU)KCHHUHU KHUJIKOCTH;

0) HayKa O paBHOBECUH KUJIKOCTE;

B) HayKa O B3aUMOJEICTBUU KHUIAKOCTEM;

') HAyKa O PaBHOBECUU U JIBUKEHHUH KHJIKOCTEH.

1.2. Ha xakue pa3zuesnbl ASIUTCS THAPOMEXaHuKa?

a) TUIPOTEXHUKA U TUJPOTEOJIOT S,

0) TeXHUYECKasi MEXaHNKa U TEOPETUUYECKasi MEXaHUKa,;
B) TUAPABINKA U TUPOJIOTHS;

T') MEXaHHKa KUJIKMX TeJ ¥ MEXaHHUKa Ta3000pa3HbIX TE.

1.3. Yto Takoe KUIKOCTh?

a) pusnyeckoe BEUECTBO, CIIOCOOHOE 3aMOIHATh IyCTOTHI;

0) pusnueckoe BelecTBO, CIIOCOOHOE UBMEHSATH (POPMY IO/ ACHUCTBUEM CUIT,
B) (huznueckoe BEIIECTBO, CIIOCOOHOE U3MEHSITh CBOM 00BEM;

) (U3UYECKOE BEILIECTBO, CIIOCOOHOE TEYb.

1.4. Kakas u3 3Tux )KHIIKOCTGﬁ HE SBJIICTCS KarneJIbHOM?

a) pTyTS;
0) KepOoCHH;
B) HE(TB;
I) a30T.

1.5. Kakas 13 3THX )KUJIKOCTEH HE ABISIETCS ra3000pa3Hoi?

a) )KUJIKUN a30T;
0) pTyTh;

B) BOJIOPO/I;

I') KUCTIOPOJI;

1.6. PeatbHOM KMIKOCTHIO HA3BIBAETCSA KUIKOCTH

a) HE CYIIECTBYIOIIAs B IPUPOJIC;

0) HaxoAIIAsACS MPU PEATbHBIX YCIOBUSIX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHHUE,
r) criocoOHast OBICTPO UCTIAPSITHCS.

1.7. UneanbHO# XUAKOCTBIO HA3LIBAETCS

a) )KUJIKOCTb, B KOTOPOI OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) )KUJIKOCTh, MOAXOASIIAs 115l IPUMEHEHUSI;

B) )KHJKOCTbh, CIOCOOHAS C)KUMAThCS,

I') )KUJIKOCTh, CYILIECTBYIOIIAS TOJIBKO B ONMPEIEICHHBIX YCIOBUSIX.
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1.8. Ha xakue BuBI pa3iearoT ACHCTBYIONINE HA )KUAKOCTh BHEIITHUE CUJTBI?

a) CWJIbl HHEPLUUU U TOBEPXHOCTHOI'O HATSHKCHMUS;
0) BHYTPEHHHUE U IOBEPXHOCTHBIE;

B) MacCOBBIE U TIOBEPXHOCTHBIE;

I') CUJIBI TSDKECTHU U TABJICHMUSL.

1.9. Kakue cuiibl Ha3bIBaXOTCS MACCOBBIMMU ?

a) CHJIa TSOKECTH M CHJIa MHEPLUY;

0) cuiia MOJIEKYJIApHAst U CHJIA TSDKECTH;
B) CHJIa MHEPLIMU U CUJIa TPAaBUTALIMOHHAS;
I') CUJia IaBJICHUS U CHUJIa TIOBEPXHOCTHAS.

1.10. Kakue crtbl Ha3bIBAIOTCS TIOBEPXHOCTHBIMU ?

a) BbI3BaHHBIC BO3JICUCTBHEM 00BEMOB, JICKAITUX HA TTIOBEPXHOCTH JKUIKOCTH;

0) BbI3BaHHBIC BO3JICHCTBUEM COCETHUX 00BEMOB KHIKOCTH 1 BO3JCHCTBUEM JAPYTHUX
TEN;

B) BBI3BaHHBIC BO3/ICHCTBHEM AaBIEHUS OOKOBBIX CTEHOK COCY/Ia;

I') BBI3BaHHBIC BO3/IEHCTBUEM aTMOC(EPHOTO JaBICHUS.

1.11. J)KnakocTh HaXogUTCS MO AaBiacHUEM. UTo 3TO o3HadaeT?

a) JKUJKOCTh HaXOJUTCS B COCTOSIHUH TOKOS;
0) )KUJIKOCTh TCUET;

B) Ha KMJIKOCTh JICHCTBYET CHUJIA;

T') )KUJIKOCTh U3MEHSET (popMy.

1.12. B kakux eIMHHIIAX U3MEPSETCS TaBlicHue B cucteme m3meperus: C1?

a) B MacKajsix;
0) B KOYJISIX;
B) B Oapax;

T') B CTOKCaX.

1.13. Ecnu naBiieHrE OTCUUTHIBAIOT OT a0COIOTHOTO HYJIS, TO €r0 HAa3bIBAOT:
a) TaBJICHUE BaKyyMa;

0) atMochepHBIM;

B) N30BITOYHBIM;

T') aOCOJIFOTHBIM.

1.14. Ecnu naBiieHHE OTCUMTHIBAIOT OT OTHOCUTEIILHOTO HYJIS, TO €TI0 Ha3bIBAIOT:
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a) aOCOJIIOTHBIM;

0) atMocepHbIM;

B) N30BITOYHBIM;

') 1aBJICHUE BaKyyMma.

1.15. Ecim AaBJICHUC HUKC OTHOCUTCIIBHOI'O HYJIA, TO €0 HA3bIBAIOT!

a) aOCOIOTHBIM;

0) atMocepHbIM;

B) N30BITOYHBIM;

') 1aBJICHUE BaKyyMma.

1.16. Kakoe naBiieHHEe OOBIYHO MOKa3bIBAET MAaHOMETP?

a) abCOIIOTHOE;

0) U30BITOYHOE;

B) aTMoc(epHoe;

') 1aBJICHUE BaKyyMma.

1.17. Yemy paBHO aTMOc(hepHOE JIaBlIeHHUE MTPU HOPMAJIbHBIX YCIOBUAX?

a) 100 MlIla;
0) 100 kIla;
B) 10 I'Tla;
r) 1000 ITa.

1.18. /laBiienue onpenensercs

a) OTHOILIEHUEM CHJIBI, JIEHCTBYIOIIEH Ha dKUJIKOCTh K TIJIOIIAIA BO3ACHCTBHUS;

0) Mpou3BEICHUEM CHJIbI, JEHCTBYIONICH Ha KUJKOCTh HA IUIONIAAh BO3ICUCTBUS,
B) OTHOIIICHUEM ILIOIIAAN BO3/ICUCTBUS K 3HAUCHHUIO CUJIbI, ICUCTBYIOIIECH HA JKUI-
KOCTb;

I') OTHOIIIEHWEM Pa3HOCTH JCUCTBYIOIIMX YCHJIUNA K TUIOIIAIA BO3ICUCTBHUS.

1.19. Maccy KHUJIKOCTH 3aKJTIOYSHHYIO B €IMHUIIE 00heMa Ha3bIBAIOT
a) BECOM;
0) yZeabHBIM BECOM;

B) yEJIbHOM MIOTHOCTHIO;
I') INIOTHOCTHIO.

1.20. Bec *uakocTu B eAUHALIE 00bEMA HA3BIBAIOT

a) TUIOTHOCTHIO;
0) yZeabHBIM BECOM;
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B) YJI€JIbHOU MIOTHOCTHIO;
T') BECOM.

1.21. Tlpu yBenu4eHUH TEMIEPATYPHI YACIbHBIN BEC KUAKOCTU

a) YMEHBIIIAETCS;

0) yBeIMYMBaETCS;

') CHayaJsla yBeJIMUMBACTCS, & 3aTEM YMEHbIIAETCS;
B) HE U3MEHSIETCSI.

1.22. CKuMaeMOCTh PTO CBOMCTBO KUIKOCTH

a) U3MEHSATh CBOIO (hOpMY MOJT 1EHCTBUEM JABIICHHUS;

0) U3MEHATH CBOM 00BEM IO/ ACHCTBUEM JIaBJICHHUS;

B) CONPOTUBIISATHCS BO3JICUCTBUIO IABJICHUS, HE U3MEHSISI CBOIO PopMYy;
T') U3MEHSTh CBOM 00BbeM 0€3 BO3JEHCTBUS JaBJICHHUS.

1.23. C:xuMaeMoCTh JKHJIKOCTH XapaKTepU3yeTCs

a) korpunuentom ['enpu;

0) KO3 PUIIMEHTOM TEMIIEPATyPHOTO CKATUS;
B) KO3 (DULIMEHTOM MOKATHUS;

) KO3QPUIUEHTOM 00BEMHOTO CHKATHSI.

1.24. KoapdumueHT 00beMHOTO CxKATHS ONIpeeiseTcs mo Gpopmyie

ayg __ 1 V; 6) p, - L2
by =~ 7 ap = ap
1 4P 1 4P
B)p, = _ %", Dp, -_-%
br =777 =T ap

1.29. BA3KOCTh )KUIKOCTH 3TO

a) CITOCOOHOCTB COMPOTUBIIATHCS CKOJIBKEHUIO WIIHA CABUTY CIIOCB JKUIKOCTH;

0) CrIOCOOHOCTH TIPEOI0JIEBATh BHYTPEHHEE TPEHHE JKUKOCTH;

B) CIIOCOOHOCTH MPEOJI0JIEBATH CHITY TPEHUS YKHJIKOCTH MEKIY TBEPIABIMU CTCHKAMM;
T') CIOCOOHOCTH TIEPETEKATh 0 MMOBEPXHOCTH 32 MUHUMAJIBHOE BPEMSI.

1.30. Texy4ecTbtO )KMAKOCTH Ha3bIBACTCS

a) BEJIMYMHA TIPSIMO MPOTIOPITMOHATBHAS TUHAMHUYECKOMY KOA(D(PHUITMEHTY BSI3KOCTH;
0) BemnumHa oOpaTHasi AMHAMHYECKOMY KOA(DPHUITUEHTY BSI3KOCTH;

B) BETMYMHA OOPATHO MPOIMOPIIMOHAIbEHAS KHHEMATHYECKOMY KOA(P(UIIUEHTY BSI3KO-
CTH;

I') BEJIMYMHA TPOMOPIUOHAIbHAS TpagycaM DHIJepa.
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1.31. BsI3KOCTB KUJIKOCTH HE XapaKTEePU3yeTCs

a) KHHEMAaTU4YECKUM KOI(PPUITUECHTOM BA3KOCTH;
0) AMHAMUYECKUM KO3 (UITMEHTOM BI3KOCTH;
B) rpajycamMu DHIJIEPA;

I') CTATUYECKUM KOA((PHUITUEHTOM BSI3KOCTH.

1.32. Kunematnueckuit KO3pGUIUEHT BI3KOCTH 0003HAUAETCS TPEUeCKOr OYKBOM

a)v;
0) W;
B) 1;
r)T.

1.33. Junamudeckuii K03(HUIUEHT BA3ZKOCTH 0003HAYAETCS TPEYECKOM OYKBOI

a)v;
0) ;
B) M;
r)T.

1.34. B Bucko3umeTpe JHIiepa 00beM UCIIBITYEMOU KUIKOCTH, UCTEKAIOIIETO Yepe3
KalmWUIsp paBeH

a) 300 cm3;
0) 200 cm3;
B) 200 M3;

r) 200 mMm3.

1.35. BS3KOCTh KUAKOCTH MPU YBEITHUYCHUH TEMITEPATyPhI
a) YBEJIMUUBACTCS,

0) yMEHbIIIaeTCs;

B) OCTaeTCs HEM3MEHHOI;

') CHayaja YMEHBIIAETCs, a 3aTeM OCTAeTCs TTOCTOSIHHOM.

1.36. Bsi3kocThb ra3za npu yBeJIMYEHUU TEMIIEPATYPhI

a) YBEJIMUUBACTCS,

0) yMeHbITIaeTCs;

B) OCTAE€TCA HEM3MEHHOM;

') CHa4YaJla YMEHbIIIAETCS, @ 3aTEM OCTAETCS MOCTOSTHHOM.

1.37. Beigenenue Bo3ayxa u3 padodei >KUJIKOCTH Ha3bIBAETCS

a) mapooOpa3oBaHUEM;
0) razoo0pa3oBaHUEM;
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B) IIEHOOOPA30BAHUEM;
T') ra30BbIICIICHUE.

1.38. I1pu oKuCIIeHNH KUIKOCTEH HE TIPOUCKOTUT

a) BBINAJIEHUE CMOJT;

0) yBeJIMUCHHE BSA3KOCTH;

B) U3MCHCHMS IBETA JKUIKOCTH;
T') BbINAJCHUE ITUTAKOB.

1.39. UHTEeHCUBHOCTH HUCIIApCHUA J KUAKOCTH HC 3aBUCHUT OT

a) OT JIaBJICHHUS;

0) oT BeTpa;

B) OT TEMIIEPATYPHI;

r') oT 00beMa KUJIKOCTH.

1.40. 3akon ['enpu, xapakTepu3yronmi 00beM pacCTBOPEHHOTO Ta3a B AKUIKOCTH 3aIlH-
ChIBA€TCS B BUJIE

D14 g L,
vV odt v av
14V 14V

) r)fB.=-"—.

=T P todt

Cnucoxk pekoMeHayeMoi JTUTepaTypbl
[Ipu n3yueHnun JaHHOW TEMBI UCTIOJB3YITE CICIYIOUIYIO JTUTEPATYPY:
ocHoBHas [1, 2].

Tema 2. OcHoBbl ruapoanHaMuku. Kpurepuu rugpoMexaHu4eckoro mojao-
oust.

Heab: n3yunTh aOCOMIOTHBI M OTHOCUTENIbHBIM MOKOM >KUIAKHX cpen, nudde-
pPEHIMATBHOE YPABHEHUE PABHOBECHUS KUIAKOCTH, OCHOBHOE YPAaBHEHHE TUAPOCTATUKH,
3akoH [lackansa. Hayuntscst CTpOUTH SMIOPBI THAPOCTATUYECKOTO AaBiieHUs. HayunTbes
NPUMEHATh OCHOBHOE YpPAaBHEHUE TUAPOCTATUKH K PELICHUIO MPAKTUYECKUX 3aj1ad.
W3yunTh BUIBI JaBICHUH, 1aBICHUE KUAKOCTH HA MJIOCKUE CTEHKU, AaBICHHUE >KUKO-
CTH Ha KPUBOJIMHEWHbBIE CTEHKU, 3aKOH ApXuMena.

Y4eOHbIe BONIPOCHI:
1. MuddepennuansHoe ypaBHEHHE PAaBHOBECHUS KUIKOCTH.
2. OcHOBHOE ypaBHEHHUE TUAPOCTAaTUKH. 3aKkoH [lackais, ero ucnoiab30BaHue
B M0KAPHOMN TEXHUKE.
3. AOCONIOTHBIN M OTHOCUTENIBHBIN TTOKOH (PAaBHOBECHE) KHUIAKUX CPE.
4. Bunapl naBJIeHUH.
MeToanuyeckue peKOMEHIALUH 10 U3YYEHUI0 TeMbl

[Ipu u3yueHuu TemMbl HEOOXOAUMO OOPATUTh BHHUMAaHWE HA MOJXOJbI K BBHIBOAY

nu(depeHINaIbHbIX YPaBHEHUH PAaBHOBECUS KUAKOCTU. M3yuuTh reOMETpUUECKUN U
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HEPreTUUECKUNA CMBICII OCHOBHOTO YpPAaBHEHHUS TMAPOCTATUKH, XaPaKTEPUCTHKY BXO-
JSIUX B HEro wieHoB. ClieyeT paccMOTPETh OCHOBHBIE METOJIbI PEIICHUS MPAaKTHYe-
CKHUX 3a7a4 C HCIIOJIb30BAHHEM OCHOBHOTO 3aKOHA THMAPOCTATUKH, PACUET JIABIICHHUS
YKUJKOCTH Ha JTHUILIE aIlliapaTa, pacueT rupoCTaTHYecKoro npecca. M3yuynTh aHaIUTH-
YecKui U rpaduyecKuil METObl pacdyeTa NaBICHUS KUIKOCTH Ha CTCHKH M IPUMEHE-
HUE 3TUX METOAMK K PEIICHUI0 KOHKPETHBIX 3a/1a4.

N3yunB TeMy, CiymaTesb JOJKeH:
3HaAMb.
1. OcHoBHBIE PU3NYECKHUE CBOMCTBA KUJKOCTEH U Ta30B.
2. Cuiibl, IeHCTBYIOIIME HA KUAKOCTh. [ HAPOCTATHUECKOE J1aBIICHUE U €r0 CBOWCTBA.
3. OcHoOBHOE ypaBHEHHUE rUApocTaTUKU. 3aKoH [lackarns, ucrosib30BaHUE €ro B OXKAp-
HOU TEXHUKE.
4. AGCOJIIOTHBIN M OTHOCUTEIIbHBIN MOKOU (PaBHOBECHE) KUIKUX CPEL.
5. Buabl naBiieHui.
ymems:
1. IlpumeHsATh METOAbl MaTEMAaTHYECKOTO aHAJIM3a K PEUICHUI0 MPaKTUYECKUX 3a-
nad.
2. Ilpumensats auddepeHnnanbable YpaBHEHUS paBHOBECHs Dilfiepa K PEIICHUI0
MPaKTUYECKUX 3a]1a4.
3. [IpuMeHATh OCHOBHOE ypaBHEHUE TMAPOCTATHKU K PEIICHUIO MPAKTUYECKUX 3a-
nad.
4. Ilpumensarsb 3akoH [lackains K penieHuto MpakTUYECKUX 3aj1ay.

Tembl n1okJ1210B U pedepaToB
1. 'mapocraTuyeckoe TaBiICHUE U €r0 CBONCTBA.
3. OcHOBHOE ypaBHEHHE THApOcTaTUKU. 3akoH [lackans, HCconbp30BaHme €ro B MoKap-
HOU TEXHHKE.
4. AGCOJTIOTHBIN M OTHOCUTEIIbHBIN MOKOM (PaBHOBECHE) KUIKUX CPEL.
5. Buabl naBiieHui.

Bomnpocs! Aj1s1 CaMOKOHTPOJIS

24.Yto u3y4aeT HayKa rujpaBinKa’?

25.Ha kakue nBe 4acTH OHa MOApa3ieseTcs?

26.Yt0 Ha3pIBaeTCS MPOTUBOMOKAPHBIM BOJIOCHAOKEHUEM?

27.11py KakuX YCIOBHSX B TUIAPABIMKN MPUMEHUMBI METOJbI MATEMATHICCKOTO aHAJIU-
3a?

28.Ha3BaTh OCHOBHBIC OTJIMYHS KHIKOCTH OT ra3000pa3Horo Temna?

29.Kakue rmoka3aTeny UCIIOIb3YIOTCS IS XapaKTePUCTUKH JKUIKOCTH?

30.YTo Ha3bIBaeTCS MIOTHOCTHIO, SUHUIIBI €€ U3MEPEHUS?

31.Kakumu TEepMOIMHAMHYECKMMH TapaMeTpaMH COCTOSIHHS ONpPENeNsIeTCsS TUIOT-
HOCTb?

32.Yt0 Ha3pIBaeTCS YACIBHBIM BECOM, €AMHUIIBI €T0 H3MEPCHUS?

33. UTto Ha3bIBAE€TCs CHUMAEMOCTHIO, KAKUM KOA((PUITMEHTOM OHA XapaKTepu3yeTcs?
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34. Kakas BenuurHa oOpaTHast KO3(PGUIIMEHTY CKATHS, CAMHUIIBI €€ U3MEPEHUS?

35. Kakum k03(pPUIIMEHTOM XapaKTepHU3yeTcs TEMIIEpPaTypHOE PACIIUPEHUE KUAKO-
ctu?

36. Uto Ha3bIBaeTCS BSI3KOCTHIO JKUIKOCTH?

37. Uto Ha3pIBaeTCA KacaTeIbHBIM HaIPsHKEHUEM (3aKoH TpeHus HpioToHa)?

38.Ha kakue rpynmsl IeIsSTCS BHEUTHUE CHIIBI, ICUCTBYIOINE HA JAHHBIA O0BEM KU I-
KOCTU?

39.Kakue cuibl Ha3bIBaIOTCS MACCOBBIMU?

40.Kakue cuiibl Ha3bIBAIOTCA 00bEMHBIMU?

41.Kakue cuiibl Ha3bIBAIOTCS MOBEPXHOCTHBIMU?

42.YT10 nzyyaer rupocraTuka’?

43.Kakoe naBieHue Ha3bIBACTCS THAPOCTATHUECKUM?

44 TlepBoe CBOMCTBO IMAPOCTATUYECKOTO JIaBJICHHUS.

45.BTopoe CBOMCTBO r’MAPOCTATUYECKOTO AaBICHHUS.

46.IuddepeHnmansabie ypaBHEHUST paBHOBECHS Diiiepa.

47.OCHOBHOE ypaBHEHHE THUIPOCTATUKHU. €ro TEOMETPUYECKMH U DHEPreTUUYECKUU
CMBICIL.

48.3akoH [Tackans.

49.Kak 3akon [lackanst mpuMeHsieTCs B MOXKApHOM TeXHUKE?

50. AGCONIOTHBIN MOKOW KUAKUX CPE].

51.OTHOCUTEIBHBIN MOKOW KUIAKUX CPE]T.

52.Ha3BaTh BUIBI JaBIICHUS.

53.HauepTuth nuarpammy 1aBieHUN.

54.HaueptuTh cxemy armmapaTa ¢ IMb€30METPOM, €CJIM JaBJICHHE Ha CBOOOIHYIO IO-
BEPXHOCTD KUIKOCTH O0JIbIIIE aTMOCHEPHOTO.

55.YT0 Ha3BIBACTCS BAKyYMOM?

KonTpoJibHBIE TECThI
2.1. Kak Ha3bIBaIOTCS pa3Jiesibl, HA KOTOPBIE ACIUTCS THAPABIUKA?

a) TUAPOCTATUKA U TUIPOMEXaHHKA;
0) ruApOMEXaHNKa U THAPOIUHAMUKA;
B) TMIPOCTATHKA U TUJIPOJIMHAMUKA,;
I') TUAPOJIOTHS U TUIPOMEXAHHUKA.

2.2. Paznen ruapaBiviky, B KOTOPOM PAacCMAaTPUBAIOTCS 3aKOHBI PABHOBECHUS KUKOCTH
Ha3bIBAETCA

a) TUAPOCTATUKA;

0) TUAPOANHAMUKA;

B) TMIPOMEXAHHKA;

I') TUAPABIAYECKAS] TEOPUS PABHOBECHS.
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2.3. 'mapocratuyeckoe JTaBjieHUE - 3TO JIaBJIICHUE MPUCYTCTBYIOIIEE

a) B IBYDKYIIICHCS )KUIKOCTH,

0) B ITOKOSIIEHCS )KUIKOCTH;

B) B )KUIKOCTH, HAXO/ISIICHCS IO H30BITOYHBIM JIaBJICHUEM;
T') B )KUJKOCTH, TIOMCIIICHHOH B pe3epByap.

2.4. Kakuie 4acTHIIbI )KUIKOCTH UCITBITHIBAIOT HAMOOJIbIIICE HAMPSHKEHNE CKATHUS OT
JNEUCTBUS TUAPOCTATUUECKOTO JABJICHHUS ?

a) HaXOJISIIHMECS Ha JTHE pe3epByapa;

0) HaxojsIIeCcs Ha CBOOOTHOM TTOBEPXHOCTH;

B) HaXOJAITHECs y OOKOBBIX CTCHOK pe3epByapa;

I') HAXOJAIIMEeCcs B IIEHTPE TSHKECTH PACCMATPUBAEMOT'0 00beMa KUIKOCTH.

2.5. CpenHee THAPOCTATHYECKOE JAaBIICHHE, JICHCTBYIOIIEE HA JTHO pe3epByapa paBHO

a) MPOM3BEICHUIO TTTyOHHBI pe3epByapa Ha IUIONIA/b €Tr0 JHA U MJIOTHOCTD;
0) Mpou3BEICHUIO Beca KUJIKOCTH Ha TIIyOUHY pe3epByapa;

B) OTHOIIEHUIO 00bEMa KUJKOCTH K €€ TJIOCKOCTH;

I') OTHOIIICHUIO BECa KUJIKOCTH K IUIOMIA/IA JTHA Pe3epByapa.

2.6. IlepBoe CBOMCTBO THIPOCTATHUECKOTO JIABJICHUS TJIACHT

a) B OO0 TOUYKE KUIKOCTH THIPOCTATUUECKOE JABJICHUE TIEPIICHAUKYJIISIPHO TUIOIIA -
K€ KacaTeJIbHOU K BBIJIEJICHHOMY 00beMY U IEMCTBYET OT pacCMaTPpUBAEMOro 00beMa;
0) B 0001 TOYKE KUIKOCTU TUIPOCTATUUECKOE JaBICHUE MEPIICHIUKYIISIPHO TUIOIIA -
K€ KacaTeJIbHOU K BBIJICJICHHOMY 00bEMY U JICCTBYET BHYTPh paccMaTpUBaeMoro o0b-
ema;

B) B KOKJIOM TOYKE KUIKOCTH THIPOCTATHYECKOE JaBJICHUE ICUCTBYET MapauieIbHO
TUTONIA/IKE KacaTeIbHOU K BBIACIEHHOMY 00BheMY U HapaBJIeHO MPOU3BOJIBHO;

T') TUAPOCTATHIECKOE JIaBJICHNE HEM3MEHHO BO BCEX HAIPABJICHHUSAX U BCETA TIEPIICH-
JTUKYISIPHO B TOYKE €T0 MPHIIOKEHUS K BBIICICHHOMY 00BEMY.

2.7. Bropoe CBOMCTBO THAPOCTATUYECKOTO JaBICHUS TJIACUT

a) TUJIPOCTATUYECKOE JIABJICHUE TIOCTOSIHHO M BCEr/ia MEPHEHANKYISIPHO K CTEHKaM pe-
3epByapa;

0) TUIPOCTATUYECKOE JABJICHUE U3MEHSETCS MPYU U3MEHEHUH MECTOIOJIOKEHUS TOUKH;
B) THAPOCTATHYECKOE JaBJIECHNE HEM3MEHHO B TOPHU3OHTAIBHOM IJIOCKOCTH;

I') TUIPOCTATUYECKOE JaBJICHHE HEM3MEHHO BO BCEX HAIPABIICHUSX.

2.8. TpeTbe CBONCTBO THIPOCTATUYECKOTO JIABJICHUS TJIACUT

a) TUIPOCTAaTUYECKOE JABJICHUE B JIFOO0HM TOUKE HE 3aBUCUT OT €€ KOOpJAUHAT B IIPO-
CTPAHCTBE;
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0) ruIpOoCTaTHYECKOE TaBIICHUE B TOYKE 3aBUCUT OT €€ KOOPAUHAT B IIPOCTPAHCTRBE;
B) THIPOCTATHYECKOE JABJICHUE 3aBUCHUT OT TUIOTHOCTH JKUJIKOCTH;

I') THAPOCTATUYECKOE JaBJICHHUE BCET/Ia MIPEBBILIACT JaBJICHHE, ACHCTBYIOIIEE HAa CBO-
00JIHYIO0 TOBEPXHOCTh JKUJIKOCTH.

2.9. YpaBHeHHe, 03BOJISIONICE HAWTH THAPOCTATHUECKOE JaBJIECHUE B JIDOOM TOUKE
paccMmaTpuBaeMoro oobeMa Ha3bIBaeTCs

a) OCHOBHBIM YpaBHEHHEM THAPOCTATUKH;

0) OCHOBHBIM YPaBHEHUEM T'MIPOJTHUHAMUKY;

B) OCHOBHBIM YPaBHEHHUEM THJIPOMEXaHUKHU;

') OCHOBHBIM YpaBHEHHEM TUAPOIUHAMUYECKON TEOPHUH.

2.10. OcHOBHOE ypaBHEHHE TUPOCTATUKH ITO3BOJISET

a) OMPEENATh JaBJICHUE, ICUCTBYIOIIEEe Ha CBOOOIHYIO TOBEPXHOCTD;

0) omnpeensaTh JaBJICHUE Ha IHE pe3epByapa;

B) ONIPEACIISIThH AaBJIEHUE B JIFOOOM TOUKE paccMaTprUBaeMoro o0heMa;

T') ONIPEACIATh JaBJICHUE, ICUCTBYIOIIEE HA MTOTPYKEHHOE B JKUIKOCTH TEJO.

2.11. Cpennee ruipocTaTHUECKOE JIaBIIEHUE, ICUCTBYIOINIEE HA THO pe3epByapa ornpe-
nensieTcst mo gopmyiie

AL
2.12. OcHOBHOE ypaBHEHHUE TUAPOCTATUYECKOTO IABICHUS 3aITMCHIBACTCS B BHJIE

a) P=F,,, +pghs 0) P=R —pghs
E) P= R +pgh; r) P= R +pyh.

2.13. OcHOBHOE ypaBHEHHUE TUAPOCTATUKH ONPEALCISIETCS

a) MPOM3BEICHUEM JIaBJICHUS ra3a HaJl CBOOOHOM MOBEPXHOCTHIO K IIJIOMIAU CBOOO/I-
HOU IOBEPXHOCTH,;

0) pa3HOCTHIO JIaBJICHUS HA BHEIITHEH TOBEPXHOCTH M HA JTHE COCY/Ia;

B) CyMMOM JIaBJICHUS HA BHEIIHEH MTOBEPXHOCTH KUJIKOCTH U JABJICHUS, 00YCIIOBIICH-
HOTI'0 BECOM BBILIEJIEKAIINUX CIIOEB;

') OTHOIIIEHHEM PacCMaTPUBAEMOTO 00BEeMa KUAKOCTH K TUIOTHOCTH | TIIyOHHE TIOTPY-
JKEHUSI TOUKHU.

2.14. Yemy paBHO T'HIpOCTATUYECKOE JaBICHUE NPU NIyOMHE MOTPYKEHUS TOUKH, paB-
HOW HYJIIO

a) TaBJICHUIO HaJ CBOOOIHOM IMTOBEPXHOCTHIO;
0) mpousBeeHnI0 00beMa JKUIKOCTH Ha €€ TJIOTHOCTH;
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B) Pa3HOCTH JIaBJICHUW Ha JHE pe3epByapa U Ha ero NOBEPXHOCTH;
') IPOU3BEJICHUIO TJIOTHOCTH JKUIKOCTHU Ha €€ YACIbHBIN Bec.

2.15. "]JlaBnenwne, MPUIIOKEHHOE K BHEITHEH TTOBEPXHOCTH JKUIKOCTH, TIEPEIACTCI BCEM
TOYKaM ITOU KHUIKOCTH MO BCEM HAMPABICHUAM OAMHAKOBO"

a) 970 - 3aKkoH HploTOHA;

0) aT0 - 3aKkoH Ilackais;

B) 3TO - 3akoH Hukypanse;
T) 3TO - 3aK0H JKyKOBCKOTO.

2.16. 3akoH [Tackang rimacur

a) NaBJ€HUE, MPUIOKEHHOE K BHEIIIHEHW MOBEPXHOCTHU KUJKOCTH, NEPEIACTCs BCEM
TOYKaM 3TOU KUJIKOCTH MO BCEM HAIMPABJICHUSIM OJUHAKOBO;

0) aBjieHUE, MPUIOKEHHOE K BHEITHEN MOBEPXHOCTHU KHUJIKOCTH, NEPEIACTCS BCEM
TOYKaM 3TOU KUJKOCTH MO BCEM HAIMPABJIICHUSM COIJIaCHO OCHOBHOMY YPaBHEHUIO TU/I-
POCTaTHKH;

B) JIaBJICHUE, MPUIJIOKEHHOE K BHEITHEH MTOBEPXHOCTH KUAKOCTH, YBEIUIUBACTCS 110
Mepe yIaleHHUsl OT CBOOOIHON OBEPXHOCTH;

I') JaBJieHUE, TPUIIOKEHHOE K BHEIIHEHW MOBEPXHOCTH KHUIKOCTH paBHO CyMMe JaBJie-
HUH, IPUIOKEHHBIX C IPYTUX CTOPOH pacCMaTpUBAEMOro 00beMa KUKOCTH.

2.17. IToBepXHOCTh YPOBHSI - 3TO

a) IOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JTaBJICHUE U3MEHSICTCS 110 OJJMHAKOBOMY 3a-
KOHY;

0) MOBEPXHOCTH, BO BCEX TOYKAX KOTOPOU JIaBIEHHUE OJIMHAKOBO;

B) TIOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JIaBJICHUE YBEIMUUBACTCS MPSIMO MTPOTIOPITH-
OHAJIBHO YJIaJICHUIO OT CBOOOHOM MOBEPXHOCTH;

') CBOOOIHAsI IOBEPXHOCTh, 00pa3yIoIasics Ha TpaHUIlEe pa3jelia BO3IYIITHON U KUIKOU
CpeIl TIPH OTHOCUTEIHHOM MOKOE KUIKOCTH.

2.18. Uemy paBHO THAPOCTATUIECKOE JABICHHUE B TOUKE A ?

8= 7 kil
SEEEEEEEN J
. .
Crle/ ) S
[~ = =1
- —— ] =
—— — — — — =] "
LA
a) 19,62 klla;

0) 31,43 klla;
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B) 21,62 xIla;
r) 103 xIIa.

2.19. Kak npuiio)keHa paBHOJICHCTBYIOIIAS THAPOCTATUYECKOTO JABJICHHSI OTHOCUTEb-
HO LIEHTPA TSHKECTU NPSIMOYTOJIbHON OOKOBOM CTEHKH pe3epByapa’?

a) HUXKeE;

0) BBIIILIE;

B) COBIAJAET C LIEHTPOM TSKECTH;
') CMEIIEHAa B CTOPOHY.

2.20. PaBHOJICHCTBYOIIAS THAPOCTATHIECKOTO JIABJICHUS B pe3epByapax ¢ MJIOCKOH
HAKJIOHHOM CTEHKOW paBHA

a) F=npd;

0) F=@cosm;
2

B) F=pSh,:

r) F:Eg.
2

2.21. Touka IpUIIOKEHHS PaBHOICHCTBYIONIEH THAPOCTATUUECKOTO JIaBJIICHUS JICHKUT
HUKE IIEHTPA THKECTH TUIOCKOM OOKOBOM MOBEPXHOCTH pe3epByapa Ha pacCTOSTHUU

£
2) g _Jar 0) p=j, 4™
Lyms o
B) g % D £= 5Tl ym-
"'TAx’Eu.m.

2.22. Cuna ruApOCTaTUICCKOTO JTABJICHUS Ha IMIIMHIPUICCKYI0 OOKOBYIO TTOBEPXHOCTh
1o ocu OX paBHa
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Iﬂ :r:[ WA

f iy .-dl .
T Ty

a) Fzzl;
¥

0) F,=vV;

B) F, =vVH ;

0) F, = Y5/,

2.23. Cwia ruApOCTaTHIECKOTO TABJICHHSI Ha MIJIMHIPUIECKYI0 OOKOBYIO ITOBEPXHOCTh
1o ocu Oz paBHa

2.24. PaBHOIEHCTBYIOIIAS TUAPOCTATUYECKOTO JaBICHUS HA IMIMHIPUICCKYIO OOKO-
BYIO ITOBEPXHOCTh PaBHA

2) F=[F}+F}+F} 6) F= [F - F - F

PR oy YR covpra )

2.25. Cuna, nedcTBYIOIIAsi CO CTOPOHBI )KUIKOCTH Ha MOTPYKEHHOE B HEE TEJIO PaBHA
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) Bom = Procaal Vneaa®

0) P = PaclY

B) Dom = P acSPnosy’

) Buun = Pae Vaoep:

2.26. CiocoOHOCTH IIABAOIIETO TeJIa, BEIBSJIEHHOTO U3 COCTOSIHHS PABHOBECHS], BHOBh
BO3BPAIATHCS B ATO COCTOSIHUE HA3BIBACTCS

a) YCTOHYMBOCTHIO;

0) OCTOHYUBOCTHIO;

B) TJIaBYYECTHIO;

T') HEMOTOIUISIEMOCTBIO.

2.27. YKaXHUTe Ha PUCYHKE MECTOIOJIOKEHHE IIEHTPa BOJIOU3MEIICHHS

a) l;
0) 2;
B) 3;
r) 4.

2.28. YKaXHuTe Ha PUCYHKE METAIICHTPHYECKYIO BBICOTY
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2.29. I[J'If[ OAHOPOAHOIO TECJA, INIAaBAIOIICTIO HAa IMTOBEPXHOCTHU CIIPABCIJIMBO COOTHONIC-

HHUC
a) HOE‘P Pm
Vm Pax
5) Vioap _ _ V.
Pa  Pm
B) Vm _ Pm;
Vmgp Pac
r) roap _
Vm  Pm

2.30. Bec xxunkoctu, B3sTOM B 00beMe MOTPYKEHHOM YaCcTU Cy/IHA HAa3bIBACTCS

a) NOTPYy>KEHHBIM 00BEMOM,;
0) BOOOM3MEIICHUEM;
B) BHITECHCHHBIM 00BEMOM,;
T') BOJIOTIOTJIOIICHUEM.

2.31. BogousmernieHue - 3To

a) 00beM KHUJIKOCTH, BBITECHSIEMBIN CyTHOM MPHU TIOJTHOM MOTPYKEHHH,

0) BeC JKUJKOCTH, B3SITOU B 00bEME CYy/HA;

B) MaKCUMAaJIbHBIA 00BEM KUJKOCTH, BHITECHSIEMBIN IJIABAIOIINM CYTHOM;
T') BEC KUJKOCTH, B3SITOU B 00bEME MOTPYKEHHOM YacTH CyJIHA.

2.32. YKaXHUTe Ha PUCYHKE MECTOIOJIOKEHNE METAIICHTpa

a) l;
0) 2;
B) 3;
r) 4.

2.33. Ecim cynHO BO3BpaIiaeTcsi B MCXOHOE MOJIOKEHUE TTOCIIe JCHCTBUS OTIPOKHIbI-
BAIOIIEH CUJIbI, METAIICHTPUYECKASI BHICOTA
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a) UMEeT IMOJIOKUTEIbHOE 3HAUCHHE;

0) UMEET OTpUIIATEIbHOE 3HAYCHNUE;

B) paBHa HYJIIO;

T') YBEJIMYUBACTCS B TPOIIECCE BO3BPAIICHHSI CY/IHA B HCXOTHOE MOJIOKEHUE.

2.34. Eciii cyJTHO TIOCJI€ BO3/ICUCTBUS ONPOKHUIBIBAIOIICH CUIIBI MMPOAOJIKACT JadbHeH-
1ee ONMpOKHUbIBAHNE, TO METAlICHTPpUUYECKas BhICOTA

a) UMEeT MOJIOKHUTEIbHOE 3HAUCHUE;

0) IMeeT OTPULIATETLHOE 3HAYEHUE;

B) paBHa HYJIIO;

') YMEHBIIIAETCS B POLIECCE BO3BPAILEHUS Cy/IHA B HCXOIHOE MOJI0KEHHUE.

2.35. Ecmm CyaHO II0CJIC BOBﬂGﬁCTBHH OHpOKI/IIIBIBaI-OIHeﬁ CHUJIbI HC BO3BpPAIIACTCA B UC-
XO0OHOC ITOJIOKCHUC 1 HC ITPOIOJIZKACT OIIPOKUABIBATLCA, TO MCTAICHTPHUYCCKAA BBICOTA

a) UMeeT MOJIOKUTEIbHOE 3HAUCHUE;

0) UMeeT OTPULIATETLHOE 3HAYEHUE;

B) paBHa HYJIIO;

') YMEHBIIIAETCS B POLIECCE BO3BPAIIECHUS Cy/IHA B ICXOIHOE MOJIOKEHHUE.

2.36. ITo KaKOMY KPpUTCPHIO OIIPCACIIACTCA CITOCOOHOCTh I1aBaromero T¢jia N3MCHATD
CBOC HaHBHCﬁIHee ITOJIOKCHHUC ITOCJIC OIIPOKHUABIBAIOIICTO BO3,Z[€ﬁCTBH5[

a) M0 METAlEHTPUYECKOU BBICOTE;
0) MO BOJIOM3MEIICHUIO;

B) [10 OCTOMYHUBOCTH;

I') 110 OCH TIJIABAHMUS.

2.37. IlpoBeneHHast uepe3 00beM KUAKOCTH MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOI
JABJICHUE OJIMHAKOBO, HA3bIBACTCS

a) CBOOOIHOM MTOBEPXHOCTHIO;
0) MOBEPXHOCTHIO YPOBHS;

B) ITIOBEPXHOCTHIO TIOKOS;

T') CTAaTUYECKON TTOBEPXHOCTHIO.

2.38. OTHOCUTENBHBIM ITOKOEM KUIKOCTH HA3hIBAETCS

a) paBHOBECHE KUJIKOCTH IIPU OCTOSIHHOM 3HAUYEHUM JCHCTBYIOIINX HA HEE CUIT TShKe-
CTU U UHEPLUH;

0) paBHOBECHE KHUIKOCTH MPY MIEPEMEHHOM 3HAYCHUH JICUCTBYIOINX HA HEE CHIT TSKE-
CTU U UHEPLUH;

B) PAaBHOBECHE KUIKOCTU TP HEU3MEHHOW CHUJIE TSXKECTH U U3MEHSIOIICHCS Cuiie
VHEPLIUY;

I') paBHOBECHE KUJKOCTH TOJBKO MPU HEU3MEHHOM CUJIE TSHKECTH.
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2.39. Kak u3MeHuTCs yroJl HakjioHa CBOOOTHOM MTOBEPXHOCTH B LIMCTEPHE, IBUTAIOIICH-
Csl C TIOCTOSTHHBIM YCKOPEHUEM

a) cBOOOIHAs TOBEPXHOCTH MPUMET PopMy mapadoIibl;
0) OyJeT U3MEHSTHCS;

B) CBOOO/IHASI TTIOBEPXHOCTH OYJIET TOPU30HTAIIbHA;

I') HE U3MECHUTCHI.

2.40. Bo BpamaromieMcs HIAJIMHIPHIECKOM COCYI€ CBOOOIHAS TOBEPXHOCTh UMEET
popmy

a) mapaboJIbl;

0) rurnepOoIIHL;

B) KOHYCA;

') CBOOO/IHAsI TOBEPXHOCTh TOPU30HTAIIBHA.

2.41. Ilpu yBenu4YeHUH YTIIOBOW CKOPOCTH BPAIEHUS IIJIMHIPUYECKOTO COCYyIa C KU~
KOCTBIO, IEHCTBYIOIIME HA )KUJIKOCTh CHJIBI H3MEHSIOTCS CIEAYIOIUM 00pa3oM

a) I_IGHTp06C}KHaH Cuiia M CUJia TSDKCCTU YMCHBIIAKOTCA,

6) I_IGHTpO6C)KHEUI Cujia YBCIMYNBACTCA, CHUJIA TAXKCCTHU OCTACTCA HGHSMCHHOﬁ;
B) I_[CHTpO6€>KHaSI CHJIa OCTacTCA HGHSMGHHOﬁ, CUJIa TAKCCTHU YBCIIMYUBACTCA,
F) I_IGHTp06C}KHaH CHJIa 1 CHJIA TSOKCCTH HC U3MCHAIOTCA.

Cnucoxk pekoMeHayeMoi JTUTepaTypbl
[Ipu n3yyeHnu JaHHOM TEMBI UCTIOJIB3YUTE CIEAYIOUIYIO JIUTEPATYPY:
ocHoBHas [1, 2], normonuuTensHast [1].

Tema 3. Pe:xuMbl IBMIKEeHHUS KHUIKOCTEIA.

Heab: n3yuuts: onbIT Pelinonbaca. Kpurtepuii Peitnonbpaca. Pesxxnumbl 1BUKEHHUS.
JlamunapHoe U TypOyJ€HTHOE ABUXKEHUE KUAKOCTEH. OCOOCHHOCTH JBUKEHUS JKHU]IKO-
CTeH MpH pa3HbIX pekuMax. TypOyJIeHTHOCTh, €€ CTATUCTUUECKHUE XapaKTEPUCTHUKHU.

Y4eOHbIe BONIPOCHI:
1. OGriee ypaBHEHUE YHEPTUU B UHTETPpATbHON U AuddepeHmaibHoi popmax.
2. Muddepennmansupie ypaBuenust HaBre-Ctokca.
3. [lonoOue ruipoMexaHNueCcKUX MPOIECCOB.
2. YpaBuenue bepHynu 1uisi peaibHOM KUIKOCTH.
MeToanyeckue peKOMEHIALUH 10 U3YYEHUI0 TeMbl

[To Teme HEOOXOAMMO M3YUUTh CYIIHOCTb 3KCHEPUMEHTAIbHBIX MCCIEAOBAHMIMA
PeitHObICa IO U3YYEHUIO PEKUMOB JABWKCHUS KUJIKOCTEH, 3HaTh CTPYKTYPYy IIOTOKa
NP ABUKEHUU KUAKOCTEH B pa3HbIX pexknumax. HayuuThcst pemars 3a1auu 1o onpese-
JICHUIO PEXUMOB JIBMXKEHHS JKMJIKOCTEW B TPyOax M PyKaBHBIX JIMHUSIX. 3HATh MOJIETb
JAMUHAPHOTO U TYpOYJEHTHOTO MOTOKAa U OCHOBHBIE CTATUCTUYECKHE XapPAKTEPUCTUKHU
TypOyJieHTHOTO JBMKeHHs. CieayeT oOpaTuTh BHUMaHUE HA HEOOXOAMMOCTh pacuera
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9KBHUBAJICHTHOI'O JUAMCTpa B CIIydac ABUKCHHUSA }I(I/I,Z[KOCTCﬁ 4qcpe3 KaHaJlbl HCKPYIJIOro
CCUCHMUHA.

N3yunB TeMy, CIIylIaTeIb AOJIKEH:
3HAMb:
1.0OneiT PeitHonbaca, kputepuii PeitHonbaca.
2. PesxxuMbl IBUMOKEHUS KUIKOCTEH.
3. TypOyneHTHOCTb U €€ OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH.
4. Mozaenu JJaMAHapHOTO TIOTOKA.
5. Mojenb TypOyIeHTHOTO IMOTOKA.
ymemb:
1. IIpuMeHATh 0OCOOEHHOCTH JBUKEHMSI pEAIbHOM KUJKOCTH K PELICHUIO MPAKTUYECKUX
3a1ad.
2. Pemiate 3a1aun ¢ IpUMEHEHUEM KPUTEPHUEB THIPOIMHAMUYECKOTO MOA00US.
3. Pematsp 3a1aun ¢ MpUMEHEHUEM YpaBHEHHEM bepHYIUM U1 peanbHOM KUIKOCTH,
WHTEpIIpeTannen ypaBHeHus: bepHysm.

Tembl 1oKk1210B U pedepaToB

1.YpaBuenue bepHynu g peanbHOU KUIKOCTH.
2.0mwiT Pelinonbaca, kputepuii Pelinonbaca.

Bonpocsl 111 CAMOKOHTPOJIA

Yto n3ydaeT ruIpoOAMHAMUAKOMN?

HasBatb BUIbI IBMKEHUS KUJKOCTH.

Kakoe nBukeHME Ha3bIBACTCA YCTAHOBUBIIEMCS ?

Kakoe nBukeHME Ha3bIBACTCS HEYCTAHOBUBILIEMCS?

UTo Ha3bIBAETCS MOTOKOM KUIKOCTH?

Kaxkoii moTok Ha3piBaeTcs 0€3HATTOPHBIM?

Kakoli moTok Ha3pIBae€TCsl HAOPHBIM?

UTo Ha3bIBAECTCS TUAPABINYECKOU CTPYEM?

. UTO Ha3bIBaETCS )KUBBIM CEYEHUEM MOTOKA?

10.Yto Ha3pIBaeTCSI CMOUYCHHBIM MIEPHUMETPOM?

11.Yto Ha3bIBaeTCS THIPABIMUCCKUM PATUyCOM?

12.YT1o Ha3bIBaeTCS CPEAHEH CKOPOCTHIO MOTOKA?

13./1Ba BuJ1a yCTAaHOBUBILIETOCS JBHXKCHUS KUJTKOCTH.

14 Kakoe nBr>KeHUE Ha3bIBACTCS PABHOMEPHBIM?

15.Kakoe BU)KE€HHE Ha3bIBACTCSI HEPABHOMEPHBIM?

16.YpaBHEeHUE TOCTOSHCTBA pacxoa.

17.YpaBHeHuEe HEPA3PHIBHOCTHU MOTOKA.

18.BriBectu qudpepeHnnanbHoe ypaBHEHHE TBUKEHUS U1€ATbHOM KUIKOCTH.

19.YT0 MO3BOJISIIOT ONPEAEIUTh YpaBHEHUS Ditnepa’?

20.BoiBecTu ypaBHeHUE bepHymnum A yCTaHOBHBILIETOCS ABMXKCHMS HJI€ATbHOMN
KUJKOCTH.

21.®usndeckuii CMBICT ypaBHEHUS bepHyi.

©CoNoRWNE
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KoHTpoJibHbIE TECTHI
3.1. 'mapaBiaryueckoe COMPOTUBIIEHUE ITO

a) COMPOTHUBIICHUE KUIKOCTH K U3MEHEHUIO (DOPMBI CBOETO pyCia;

0) conpoTUBIIEHUE, TPETISITCTBYIOIIEE CBOOOAHOMY IIPOXOJTY JKUJIKOCTH;

B) CONPOTHUBIICHUE TPYOOIPOBOIA, KOTOPOE COMPOBOXKIAETCS MOTEPSIMU IHEPTUU KU -
KOCTHU,;

') COIPOTHUBIICHHE, ITPU KOTOPOM MAIAE€T CKOPOCTh JIBHKEHHSI )KUJKOCTHU O TpyOOIpo-
BOAY.

3.2. Uto sABIISIETCS HICTOYHUKOM MOTEPb SHEPTUHU JBIKYIIEHCS KUIKOCTH?

a) TIJIOTHOCTB;

0) BA3KOCTB;

B) pacxo/ KUJIKOCTH;

') I3MEHEHWE HAIIPABJICHUS JIBYKCHHUS.

3.3. Ha xakune BUABI ACJIATCA THAPABINYICCKUC COHpOTI/IBJIGHI/IH?

a) JINHEMHBIE U KBaIPAaTUUHBIC;
0) MECTHbBIC U HEJITUHEIHEIC,

B) HEJIMHEWHBIC U JINHEWHBIC;
I') MECTHBIE U JIMHEHHBIE.

3.4. Bimmster nmn PCKHUM ABUIKCHUS JKUAKOCTHU HA THAPABINYCCKOC COIIPOTHUBIICHUC

a) BIIUSIET;

0) HE BIIMSET;

B) BJIUSIET TOJILKO TIPH OTNIPECICHHBIX YCIOBHSIX;

T') IPU HATMYUW MECTHBIX THAPABINYECKUX COMPOTUBICHUH.

3.5. JlaMHHApHBIN PEKUM JBUKEHUS KUIKOCTH ITO

a) peXKUM, IPU KOTOPOM YACTHIIBI )KUIKOCTH IMEPEMEIIAIOTCS OECCUCTEMHO TOJIBKO Y
CTEHOK TPyOOIpOBO/a;

0) peXuMm, MpU KOTOPOM YaCTHIIbI KUAKOCTH B TPYOOIIPOBOJIE MEepeMeniatoTcs Oeccu-
CTEMHO;

B) PEXKUM, NIPU KOTOPOM KHJIKOCTh COXPAHSET ONpPEAEICHHBIN CTPON CBOMX YaCTHII;
T') PeKUM, P KOTOPOM YaCTHILIBI KUKOCTH JBUTAIOTCS MOCIONHO TOJIBKO y CTEHOK
TpyOOIIpoBOAA.

3.6. TypOyneHTHBINH PEXUM ABMXKEHUS )KUJIKOCTH 3TO

a) peXXUM, IPU KOTOPOM YACTHIIBI )KUJKOCTH COXPAHSIOT ONPeAeTIeHHBINA CTPOH (IBU-
XKYTCsl IOCTIOMHO);
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0) pexuM, Ipy KOTOPOM YaCTHUIIBI KHUJIKOCTH NIEPEMEIaloTcsl B TPyOoIpoBoie beccu-
CTEMHO;

B) PEXHUM, NIPU KOTOPOM HACTHUIII )KUAKOCTU ABUTAIOTCS KaK MOCIOWHO TaK U OeccH-
CTEMHO;

T') PEXKUM, IPU KOTOPOM YACTHIIBI )KUKOCTH JIBUTAIOTCS TIOCIOWHO TOJBKO B LIEHTPE
TpyOOIIpOBOAA.

3.7. Ilpu kakoM pekuMe TBUKEHUS )KUJKOCTU B TPYOONIPOBO/IE MyJIbCalUsl CKOPOCTEH
U JIaBJICHUI HE MPOUCXOIUT?

a) PH OTCYTCTBUU JABMKEHUS KHUIKOCTH;
0) Mpu CIOKOMHOM;

B) IpH TypOYJIEHTHOM;

I') IpU JJAMUHAPHOM.

3.8. Ilpu kakoMm pexuMe TBUKEHUS KUIKOCTU B TPYOONPOBOAe HAOIIOJaeTCs MyJibca-
IIUsI CKOPOCTEH U 1aBjiieHUM B TpyOOnpoBoje?

a) MpU JTaMUHAPHOM;

0) pU CKOPOCTHOM;

B) pU TYpOYJIIEHTHOM;

I') IpU OTCYTCTBUU JIBUKEHUS )KUJIKOCTH.

3.9. [Ipu namMuHApPHOM JIBIKCHUH KUIKOCTH B TPYOOIIPOBOIE HAOTIOJAIOTCS CIEAYTO-
IIUE SIBJICHUS

a) MyJIbCcarusi CKOPOCTEH U JaBJICHH,

0) OTCYTCTBHE MyJIbCAIIUU CKOPOCTEH U JaBJICHUIA;

B) IyJIbCAILlUS CKOPOCTEH M OTCYTCTBHUE MYJIbCALIUN JaBJICHUN;
T') IyJIbCAIUS JaBJICHUH U OTCYTCTBHUE MYJIbCAIIUA CKOPOCTEH.

3.10. Ilpu TypOyeHTHOM ABMKEHUU KHUIKOCTH B TPyOOTIPOBOIE HAOIIOIAI0TCS Clle-
TYIOLIHE SBICHUS

a) MyJbcalusi CKOPOCTEH U JaBICHUM;

0) OTCYTCTBHE IyJIbCAIIUU CKOPOCTEH U JaBICHUM;

B) IyJIbCAIlSI CKOPOCTEN M OTCYTCTBUE MYJIbCAIIUU JABIICHUI;
I) MyJbCallysl AaBJICHUN U OTCYTCTBUE IMYJIbCAIIMU CKOPOCTEI.

3.11. 'ne cKOpOCTh IBM>KEHHMSI )KUJIKOCTH MaKCUMaJlbHA MPU TypOYJIEHTHOM PEKUME?

a) y CTEHOK TpyOOIpoOBO/a;

0) B LIEHTpe TPyOOIPOBOIA;

B) MOXKET OBITh MaKCUMaJIbHA B JTIOOOM MECTE;

I') BCE YaCTULbI IBHXKYTCS C OJIMHAKOBOW CKOPOCTBIO.
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3.12. I'ne ckopOCTh ABMXKEHHMS )KUJIKOCTA MaKCUMaJlbHa MPY JAMUHAPHOM PEXUME?

a) y CTEHOK TpyOOmpoBo/a;
0) B LIeHTpe TPyOOIPOBOIa;
B) MOXET OBITh MaKCHUMaJbHa B JIIOOOM MECTE;
I') B Ha4yaJjie TpyoonpoBo/ia.

3.13. Pexxum IBUKEHUS KUIKOCTH B TPYOOIIPOBOJIE 3TO MPOIECC

a) 00paTHUMBIH;

0) HEOOpaTUMBII;

B) 00paTM TIpH MTOCTOSTHHOM JIaBJICHUU;

) HeoOpaTUM MPH U3MEHSIOIICHCS CKOPOCTH.

3.14. Kputnueckas CKOpOCTh, IPU KOTOPOH HAOII0JaeTCsl MepeXo ] OT JIAMUHAPHOTO
peXHUMa K TypOyJIEHTHOMY OIIpenesaeTCs o GopMyJie

a) = —Q"P : 0) u,., = E Re, >
e - Re@, Ty ki

B) = vd : )y = Y. Re, -
P Rew ood ki

3.15. Ywucno Pefinonbaca onpenensercs mo Gpopmyiie

a)Rc:Ud; G)Rc:ud;
JL v

£) Re= 2% D) Re= L.
|- 1w

3.16. OT kakux mapamMeTpoB 3aBUCUT 3HaUeHHE 4yncia Peiinonmpaca?

a) OT AMaMeTpa TpyOOIpoBOIa, KHHEMATUYECKON BA3KOCTH KUIKOCTH U CKOPOCTH
JIBUKEHUS KUIKOCTH;

0) OT pacxojia KHUAKOCTH, OT TEMIIEPATYPHI KUIKOCTH, OT JJIUHBI TPYOOIIPOBOIA;

B) OT TUHAMUYECKON BSA3KOCTH, OT TJIOTHOCTH M OT CKOPOCTH JIBUXKEHUS KUKOCTH;
') OT CKOPOCTH JABUKECHUS KUIKOCTH, OT MIEPOXOBATOCTH CTEHOK TPYyOOIIPOBO/Ia, OT
BSI3KOCTH KHJIKOCTH.

3.17. Kputnueckoe 3HaueHue unciia PeitHosbaca paBHO

a) 2300;
6) 3200;
B) 4000;
r) 4600.



38

3.18. Ilpu Re > 4000 pexxum IBUKEHUS KUTKOCTH

a) JJaMUHApHBI;

0) mepexoaHbIH;

B) TypOYyJICHTHBIN;
I') KABUTAIIMOHHBIH.

3.19. IIpu Re <2300 pexxum IBUKESHUS KUIKOCTH

a) KaBUTAIMOHHBIH;
0) TypOyJIE€HTHBIN;
B) IIEPEXO/IHBIN;

T') JJaMUHAPHBIN.

3.20. ITpu 2300 < Re <4000 pexuM ABHKEHUS KUTKOCTH

a) JIJAMUHAPHBIH;

0) TypOyJIEeHTHBI;
B) MMEPEXO/IHBIN;

I') KABUTAITMOHHBI.

3.21. KaBuramus 3To

a) BO3/ICMCTBUE AABJICHUS KUJIKOCTU HAa CTEHKHU TPYyOOIPOBO/Ia;

0) IBMIKEHUE KUJIKOCTH B OTKPBITBIX PYCiaX, CBSI3aHHOE C MHTEHCUBHBIM TEPEMIIIBa-
HUEM;

B) MECTHOE M3MEHEHHUE THAPABINYECKOTO COTPOTUBIICHNUS,

I') I3MEHEHUE arperaTHOr0 COCTOSHUS KUJIKOCTH MPHU JBUKEHUU B 3aKPBITHIX pycliax,
CBSI3aHHOE C MECTHBIM ITaJICHUEM JaBJICHUS.

3.22. Kakoii OykBo# rpedeckoro ajdaBuTta 0003HauaeTcss KOYPPHUIMESHT THIpaBIHye-
CKOT'O TpeHUS?

a)y;
0) G
B) A;
r) L.

3.23. o xakoii popmyiie onpenensercs KodOPUITUEHT THIPABINIECCKOTO TPESHUS [T
JAMUHAPHOTO pekuma?

a) ,7'1_,3-:—[:'3164; 6) =2 ;

ch’zj Ee

A, 68 A
B) =011 =22 +22| 5 T)a_=0 1[_:%*}
r=0 2 R r=0
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3.24. Ha ckonbko obnacTe aeinuTcst TypOyJAS€HTHBIN PEXUM JBUXKCHUS TIPH OTNpeiernie-
HUM K03(pPUIIMEHTa THIPABIUYECKOTO TPEHUS?

a) Ha JIBE;

0) Ha Tpu;

B) Ha YETHIPE;
I') Ha MSATh.

3.25. Ot yero 3aBUCUT KOIPPUIIUEHT THAPABINUECKOrO TPEHHUS B IEPBOM 00JIaCTH Typ-
OyJIEHTHOTO pekuma?

a) TOJBKO OT yKcia Re;

0) oT uncna Re 1 mepoxoBaTocTy CTEHOK TPyOONpPOBOA;

B) TOJIKO OT IIE€POXOBATOCTH CTEHOK TPYyOOIIPOBO/IA;

r) oT uncia Re, OT IJIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIpoBOIa.

3.26. Ot yero 3aBUCUT KOIPPUIIMECHT THAPABIMUECKOTO TPEHUS BO BTOPOH 001acTu
TypOyJICHTHOTO pexuma?

a) TOJbKO OT umncia Re;

0) oT uncna Re u 1mepoxoBaTocTu CTEHOK TPyOOIPOBOIA;

B) TOJIKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/IA;

r) oT uncia Re, OT IJIMHBI U IEPOXOBATOCTH CTEHOK TPYOOMIpoBOIa.

3.27. Ot yero 3aBUCUT KOIPPUITMEHT THAPABINUECKOTO TPEHUS B TpeThel o0iacTu
TypOyJICHTHOTO pexXuma? a) TOJIbKO OT uucia Re;

0) oT uncna Re u mepoxoBaToCcTH CTEHOK TPyOOIPOBOA;

B) TOJIBKO OT ILIEPOXOBATOCTH CTEHOK TPyOOIPOBOAA;

r) oT yncna Re, oT AJIMHBI U IIEPOXOBATOCTU CTEHOK TPYOOIIPOBO/A.

3.28. Kakne TpyObl IMEIOT HAUMEHBITYIO a0COTIOTHYIO IIIEPOXOBATOCTH?

a) YyT'yHHBIC,
0) CTeKIISIHHBIE;
B) CTaJIbHBIE;

') MEJHBIE.

3.29. VkaxuTte B OPSIIKE BO3pacTaHusl a0COTIOTHON IEPOXOBATOCTH MaTepHabl TPYO.
a) MeJlb, CTajlb, YyT'yH, CTEKJIO;
0) cTekIio, Me/ib, CTalb, YYTYH;
B) CTEKJIO, CTallb, M€Jlb, YYTYH;

I') CTallb, CTEKJIO, YYT'YH, M€/lb.

3.30. Ha xakoMm pucyHke n3o0paxkeH KoH(Dy30p
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3.32. Yo Takoe comio?

a) nuddy30p ¢ MIABHO COMPSKEHHBIMU HWIMHAPUUYECKUMHA U KOHUYECKUMU YaCTSIMU;
0) MOCTENEHHOE CY>KEHHUE TPYObl, Yy KOTOPOTO BXOJAHOM TUAMETP B JIBa pa3a 0oJibIlIe
BBIXOJ/IHOTO;

B) KOH(Y30p C MJIABHO CONMPSIKEHHBIMU UIUHAPUICCKUMHU U KOHUYECKUMU YaCTAMU;
') KOH(]Y30p C MJIABHO COMPSKEHHBIMU HIWJIMHAPUUECKUMHU U MapadOoIMYeCKUMH Ya-
CTSIMH.

3.33. Uro siBNIsieTCS OCHOBHOM MPUYMHOM MOTEPH HAMOPa B MECTHBIX THAPABIUYECKUX
COTPOTHUBJICHUSIX

a) HAJIMYMe BUXPEeoOpa3oBaHUI B MECTaX U3MEHEHUS KOHPUTYypallui MOTOKa;
0) TpeHHE KUJIKOCTA O BHYTPEHHUE OCTPhIE KPOMKHU TPYOOTPOBOIA;

B) U3MEHEHHUE HAMPABJICHUS U CKOPOCTH JIBUKEHUS JKUJKOCTH;

I') HIEPOXOBATOCTh CTEHOK TPYOOIPOBO/IA U BA3KOCTH JKHJIKOCTH.

3.34. Jlns gero cimyxut Homorpamma Konbpyka-Yaiita?

a) UIs OTIPECIICHUS PEKUMA JIBHKCHUS KUJIKOCTH,

0) st onpenesieHus Kod(pPUIIMeHTa MOTepbh B MECTHBIX COIPOTUBIICHUSIX
B) JUIS OTIPEJICIICHHS TIOTEPH HAropa Ipy U3BECTHOM uncie PeiiHomnbca;
T) I onpeaeseHus: Kod(phuireHTa THAPaBIMISCKOTO TPEHUS.

3.35. C nmoMoIIp10 4ero onpeesseTcs: pesKUM JIBUKEHUS JKUIKOCTH?

a) no rpaduxy Huxypanse;

0) mo Homorpamme Konbpyka-VYaiira;
B) 10 unciy PeitHounbca;

r) o ¢popmyne Beticbaxa-/lapcu.
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3.36. [l onpeieneHus noTephb Haropa CiyKuT
a) uncio PeitHonbca;
0) bopmyna Beiicbaxa-Jlapcu;

B) HoMorpamma Konbpyka-Yaiita;
r) rpaduk Hukypanze.

3.37. [l gero ciyxut popmyna Beiicbaxa-Ilapcu?

a) I onpezienieHus yucia PeliHonbca;

0) st onpeiesieHust Kod(ppuIueHTa rTuIpaBIndecKoro TPEHUs;

B) JIJIsl OTIPE/ICTICHHS TIOTEPh HATIOPa,;

T) Ui ompeiesieHrss Ko PHUITUEHTA MOTePh MECTHOTO COTIPOTHUBIICHUSI.

3.38. YkaxwuTe mpaBUIbHYIO 3anmuchk hopMyiibl Beticbaxa-Jlapcu

2
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3.39. Teopema bopaa rmacut

a) MOTepsl HAropa MpY BHE3AIMMHOM CY>KEHHH pycjia paBHa CKOPOCTHOMY HaIopy, ornpe-
JIEJIEHHOMY TI0 CYMME CKOPOCTEN MEKy IEPBBIM U BTOPHIM CEUCHUEM;

0) moTepst Haropa Mpy BHE3AITHOM PACIIMPEHUH pyciia paBHa CKOPOCTHOMY HAmopy,
OMPEICICHHOMY 10 CyMME CKOPOCTEN MEX1y IEPBBIM U BTOPHIM CEYEHUEM;

B) ITOTEPS HAIOpa PHU BHE3AITHOM CY>KEHUU pyclia paBHAa CKOPOCTHOMY HAMopy, OIpe-
JIEJIEHHOMY 110 pa3HOCTH CKOPOCTEN MEK]Ty IEPBBIM U BTOPHIM CEYEHUEM;

I') IOTeps HAaopa Mpu BHE3aIMHOM PACIIMPEHUN pycia paBHA CKOPOCTHOMY HAmopy,
OTPEICICHHOMY T10 PA3HOCTU CKOPOCTEH MEXTy MEPBBIM U BTOPHIM CEUEHHUEM.

3.40. KaBuTanus He CIIyXUT IPUUMHON YBEJIUYEHUS

a) BUOpanuu;

0) HarpeBa Tpyo0;

B) KII/I runpomaiius;

T') CONPOTHUBIICHUS TPYOOTIPOBOIA.

Pexomenayemas jiureparypa
[Ipu u3yyeHnun JaHHOW TEMBbI UCIIOJIB3YUTE CIEIYIOUIYIO JUTEPATYPY:
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ocHoBHas [1, 2, 3].

Tema 4. 'mapaBiauveckue CONPOTUBJICHUS U MOTepH Hanopa. 'mapasinye-
CKHMH pacyeT TPyOONIPOBOIOB.

Hean: uzyunts auddepenuuansubie ypaBHeHus Haswe-Crokca. ['mapaBnnue-
ckoe mojenupoBanue. Teopembl mnoaoOusi. I[lpeoOpazoBanue nuddepeHIraIbHbIX
ypaBHeHu# HaBre-Ctokca meTonmamu Teopuu nofoous. O600meHHoe (KpUuTepruaabHoe)
YpPaBHEHUE THAPOJUHAMUKHU. Y paBHEHUE bepHYIN 1T peaIbHOU KUJIKOCTH.

Y4eOHbIC BONIPOCHI:
1. OcHOBHBIE TOHATHUSA TUIPOIUHAMUKH.
2. YpaBHEHHE HEPAZPBIBHOCTH.
3. Monaenb uaeanbHOM (HEBSI3KOM) JKUIKOCTH.
4. YpaBHenue bepHyinu 115 uaeanbHON KUAKOCTH.

MeToanyeckue peKOMEHIANUH 10 U3YYEHUIO TeMbI

[Ipu nM3yuyeHun TeMbl HEOOXOIUMO YSICHUTH CYIIHOCTb TE€OPUHU MOJA00US U TIPU-
MEHEHHE METOJIOB MOoJI00Us U TeopeM mojodus K mpeodpazoBaHuio AuddepeHianb-
HBIX YpPaBHEHUU C IIEJIbI0 MPHUBEACHUS UX K MPOCTON KPUTEPHAIBHOW 3aBUCHMOCTH.
Heobxoaumo n3yunTh (PU3NYECKUA CMBICT KPUTEPHUEB THAPOIUHAMHYCCKOTO TOT00MS
Y IPUMCEHCHUS KPUTEPUATHHOTO YPABHEHMS K PA3IMYHBIM YACTHBIM CIydasM. Y SICHUTh
OTJIMYME 3aMMCH YpaBHCHHS BepHYIH 11 WAcanbHBIX U pealbHBIX (BSI3KHX) KUIKO-
CTEH.

N3yunB TeMy, CirymaTesnb J0JIKeH:
3HAMb:
1. OcHOBHBIE IOHATHSA TUAPOIUHAMUKH.
2. YpaBHEHUE HEPAZPHIBHOCTH.
3. Moaenb uaeanbHOM (HEBSI3KOM) KUIKOCTH.
4. YpaBuenue bepryinu 1is uaeanbHON KUAKOCTH.
ymemn:
- PaccuntsiBaTh 3agauu C NMpUMEHEHUEM YypaBHEHUs bepHyIum Ui UAeaabHOU
YKUJIKOCTH.
- PaccunThiBaTh 3a/1a4n O THAPOIMHAMUKE.

Tembl 10KJI210B U pedpepaToB
1. Pexxumbl IBUKEHUS )KUIKOCTH.
2. YueHble, 3aHUMAIOIINECS U3YUYCHHEM 3aKOHOB ABMKECHUS KUIKOCTH.

Bonpocsl 1151 CAMOKOHTPOJIsI
1. Kakas )XMaKOCTh HAa3bIBAETCS PEATbHOM?
2. B pe3ynbTaTe 4ero BO3HUKAIOT KacaTeIbHbIC HAMPSXKEHUS?
3.YTo NpoucXOoAUT C SHEPTUEH peaIbHOU JBHXKYIIEUCS )KUAKOCTH?
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4. Teopemsl ogo0wUs.

5. IIpeobpazoBanne mudPepeHIMATBHBIX YPaBHEHUN ABUKEHUS PEATBHON KUIKOCTH
Hasbe-CTokca MeTogamMu Teopun mo100us.

6.Kputepuii Peiinonbca, ero pusnueckuii CMbICIL.

7.Kpurepuii Diiniepa, ero pu3H4ECKUil CMBICI.

8.Kputepuit ®pyna, ero GpuznyecKuii CMbICI.

9.Kputepuii roMOXpOHHOCTH, €r0 (PU3NYECKUN CMBICT

10.0000111€HHOE KpUTEPUATIBHOE YPABHEHNE THIPOJUHAMUKHY.

11. BeiBox ypaBHeHus1 bepHysum i peajibHOM KUIKOCTH.

12.KoapuirieHT HepaBHOMEPHOCTH pacIpeeeHus CKOPOCTEHN oL, €T0 3HAUEHUSI.
13.YcnoBust npumeneHns ypaBHeHus: bepHyim.

14. I'eomeTprieckuil CMbICI ypaBHEHUS bepHyin.

15.9HepreTrnuecknii CMbICIT ypaBHEHUs bepHyILn.

16.I'padmueckoe n3odpaxkenune ypapHenus bepHysm.

KoHTpoJibHBIE TECTHI
4.1. I1pu “CTEeUECHHUH KUIKOCTU U3 OTBEPCTUII OCHOBHBIM BOIIPOCOM SIBIISICTCS

a) OTpeJeNIeHne CKOPOCTH UCTEUCHUS U PACX0/1a KHUIKOCTH;
0) onpeneneHue HeoOX0IUMOI0 JUaMeTpa OTBEPCTHUI;

B) ompejiesieHre oObeMa pe3epByapa;

I') onpezesieHue TUAPABINYECKOT0 COIPOTUBIIEHUS OTBEPCTHSI.

4.2. Yem 00yCIIOBIICHO CXaTHE CTPYH JKUIKOCTH, BEITEKAIOIICH U3 pe3epByapa yepes
OTBEPCTHE

a) BA3KOCTBIO KUJIKOCTH,

0) IBMIYKEHUEM KUAKOCTH K OTBEPCTUIO OT PA3IMYHBIX HAMPABIICHUN;
B) JABJICHHEM COCEHUX C OTBEPCTHEM CJIOEB KUIKOCTH;

T') CUJION TSDKECTU Y CUJIOW WHEPIUH.

4.3. Uto Takoe COBEPIIICHHOE CYKATHE CTPYH?

a) HanuOOJIbIIIEE CYKATUE CTPYHU IIPHU OTCYTCTBUU BIUSHUS OOKOBBIX CTEHOK pe3epByapa u
CBOOOTHOM MOBEPXHOCTH;

0) HauOoJIbIIIee CKATHE CTPYH MPU BIUSHUNA OOKOBBIX CTEHOK pe3epByapa U CBOOOIHOM
MTOBEPXHOCTH;

B) C)KaTHE CTPYH, P KOTOPOM OHA HE U3MEHSET (DOPMY MOMEPEUHOTO CEUCHUS;

') HAUMEHBIIIEEe BO3MOXKHOE C)KaTHE CTPYH B HETIOCPEACTBEHHOM OJM30CTH OT OTBEP-
CTHSI.

4.4. KordpuumeHT cxxaTus CTpYU XapaKTepU3yeT

a) CTENEHb U3MEHEHUE KPUBU3HbBI UCTEKAIOIIEH CTPYH;
0) BIUsSHME TUaMETpa OTBEPCTHS, YePe3 KOTOPOE MPOUCXOIUT UCTEUCHUE, HA CKATHE
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CTpyH,
B) CTENIEHb CXKATHUS CTPYH;
') U3MEHEHHE IUIOLIAIN TIONIEPEYHOI0 CEUEHUS CTPYH 110 MEPE yIaJIeHUsI OT pe3epBya-

pa.

4.5. KoadgduumeHT cxxaTus CTpyH onpeensercs no ¢popmyrie

4
a)Ezﬂ; G)Ezi; B) E:i; r) E:S_Z'
o [ SO SG'

4.6. CKOpOCTh UCTEUCHHSI )KUIKOCTH Yepe3 OTBEPCTHEC PaBHA

) o= 27
0) U=2@;
B) U=m;
r) U:gp@.

4.7. Pacxon »KUAKOCTH Yepe3 OTBEPCTHUE ONPEISTACTCS KaKk

a) 0= 5 v 6) 0= 5,u
) 0 = gus; 1) 0= 5,

4.8. B bopmyne ayig onpenenenrs CKOPOCTH UCTEUEHUS KUIKOCTH Yepe3 OTBEPCTUE
L = 9~j22H GyxBoit ¢ 0603HaUaeTCS

a) K03 PUITUEHT CKOPOCTH;
0) ko3¢ duIMeHT pacxosa;
B) KO3 (DULIMEHT CKaTH;

') KOO()PUIIUEHT UCTEUEHHUS.

4.9. Ilpu ucTeueHnu KUJAKOCTH Yepe3 OTBEPCTHE MPOU3BEIeHHE KOIPDUIIMEHTA CKATHUS
Ha KOA((PUIIMEHT CKOPOCTH HA3bIBACTCS

a) Ko3(h(PUITMEHTOM HCTECUCHHUS;

0) K03 HUITMEHTOM COTIPOTUBIICHUS;
B) K03 PULIEHTOM pacxoja;

') KO3()PUIIUEHTOM UHBEPCUH CTPYH.

4.10. B dopmyite 115 OnpesieNieHnsl CKOPOCTH UCTEUEHHUS KUIKOCTH Uepe3 OTBEPCTHE
v = 922 H gykBoit H 0603Hauator

a) NaJbHOCTh UCTCUCHUS CTPYH,
0) TIyOMHY OTBEPCTHS;
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B) BBICOTY pe3€pByapa;
T') HAIop >KUJIKOCTH.

4.11. Yucno PeliHonb/Ica MPU UCTEUCHUH CTPYHU YEPE3 OTBEPCTUE B pe3epBYyape omnpe-
nensiercst mo gpopmyiie

V24 H .

a) Re, =
&

9 Re, = 2255
;

5) Re, = dvﬁ;
g

r) ERe, = ﬂ;'ngE-
N

4.12. VizameHneHnue (HopMBbI TONIEPEIHOTO CEUCHUS CTPYH IIPH UCTEUEHUHU € B aTMOChepy
Ha3bIBACTCSA

a) KaBUTalIUCH;

0) KOpperupoBaHueM;
B) NHBEPCUEH;

T') MoJuMophUeH.

4.13. lBepcus CTpyH, HCTEKAIOMINUX U3 Pe3ePBYapOB, BEI3BaHA

a) IEHCTBHEM CHJI IOBEPXHOCTHOTO HATSKCHHUS;

0) IelicTBUEM CHJT TSIKECTH,

B) JACHCTBUEM Pa3INYHO HAIIPABJICHHOTO JBM)KCHHMS JKHJIKOCTH K OTBEPCTHUSIM;
I') IeHCTBHEM Macc Tasa.

4.14. Yto Takoe HECOBEPIIIEHHOE CIKATUE CTPyU?

a) c’KaTue CTPyH, IPU KOTOPOM OHA U3MEHSIET CBOIO (hOpMYy;
0) coxaTue CTpyH IIPH BIUSHUM OOKOBBIX CTEHOK pe3epByapa;
B) HETIOJIHOE CHKaTUE CTPYH;

T') C)KaTUe C BOBHUKHOBECHUEM MHBEPCHUH.

4.15. cteueHue >KUIKOCTH TIOJI YPOBEHb 3TO

a) UCTEUEHUH KUIKOCTH B aTMOC]eEpy;

0) ncreyeHue XKUIKOCTH B MMPOCTPAHCTBO, 3aMOTHEHHOE IPYTOM KUIKOCTHIO;
B) HCTEUCHHE KUIKOCTHU B MMPOCTPAHCTBO, 3aMIOJJHEHHOE TOM K€ KUIKOCThIO;
') UICTEYCHHUE KUIKOCTH YePe3 YAaCTUUHO 3aTOIIEHHOE OTBEPCTHE.
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4.16. CKOpOCTh UCTCUCHHUS KHIKOCTH Yepe3 3aTOIICHHOE OTBEPCTHE ONPEACISICTCS 110
dbopmyie

) v T2
0) U=2@;
B) Uzm;
r) u=cp1fZg—H-

4.17. Hanop xunkoctu H, ucnonb3yemblii Ipu HaX0XKACHUN CKOPOCTH UCTEUECHUS KU I~
KOCTH 4epe3 3aTOIIEHHOE OTBEpCTHE, onpeenseTcs no Gpopmye

g -F
8 H = Hy+ 02
PE
B-F
0) H:Hn_gé
PE
B+ F
2g
[‘)H:HD_ Zg .
B-F,

4.18. BHEeNIHUM IMUIMHIPUYECKUM HACAJKOM MIPU UCTEUCHUU KUIKOCTH U3 Pe3epByapa
Ha3bIBaETCA

a) KOpoTKas TpyOKa JIMHOM, paBHOM HECKOJIBKUM JuaMeTpam 0e3 3aKpyriieHHs BXO-
HOM KPOMKHU;

0) KopoTKasi TpyOKa C 3aKpyrjieHUEeM BXOJHON KPOMKH;

B) KOpPOTKas TpyOKa ¢ JJIMHOM, MEHBIIEH, YeM JUAMETP C 3aKPYTI€HUEM BXOIHOMN
KPOMKH;

') KOPOTKas TpyOKa ¢ JUIMHOW, paBHOU MaMeTpy 0e3 3aKpyTieHUsI BXOJTHON KPOMKHU.

4.19. Tlpu ucTe4eHN M KUIKOCTU Yepe3 BHEITHUHN IIMIIMHIPUICCKUN HACATIOK CTPYS U3
HACaJKa BBIXOJIUT C TIOTIEPEYHBIM CEUCHHUEM, PABHBIM MOIIEPEYHOMY CEUCHHUIO CaMOTO
Hacagka. Kak Ha3pIBaeTCs ATOT PEKUM UCTCUCHHS ?

a) Oe3HANOPHHBI;
0) 6€30TPHIBHBIN;
B) CAMOTEYHBIN;
I') HAIOPHBIU.

4.20. YkaxuTe criocoObl U3BMEHEHHUS BHEITHETO IWJIMHAPUYECKOTO HacaKa, He CIoco0-
CTBYIOIIIHME YIYUIICHHUIO €r0 XapaKTEPUCTHUK.
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a) 3aKpyTrJeHuEe BXOIHON KPOMKHU;

0) yCTpOHCTBO KOHUYECKOTO BX0/1a B BUIe KOH(PY30pa;
B) YCTPOHCTBO KOHUYECKOTO BX0/a B B U Py3opa;
') YCTPOMCTBO BHYTPEHHETO IJIMHAPUIECKOTO HACAIKA.

4.21. OnopokHEeHHE COCyI0B (Pe3epBYyapoOB) ITO UCTEUEHUE YepPEe3 OTBEPCTHUS U HACA/-
KA

a) Ipy MOCTOSIHHOM Hamope;
0) pu NEPEMEHHOM HAIIopE;
B) IIpU IEPEMEHHOM PACXO/IE;
') OpU NOCTOSTHHOM PacXojI€.

4.22. VI3 xakoro cocya 3a €IMHUILY BPEMEHHU BbITEKAET O?JIbIIHNI 00bEM JKUIKOCTU
(cocyabl UMEIOT OJJMHAKOBBIE TEOMETPUUECKUE XapAKTEPUCTUKH )?

a) COCY/Jl C TIOCTOSTHHBIM HaIopoM;

0) cocy/ C YMEHBIIAIOIIUMCS HAIIOPOM;
B) pacxo/ HE 3aBUCHUT OT HAIOPa,

T') COCY/I C YBEIMYHUBAIONITUMCS HAITOPOM.

4.23. CKOpOCTB HCTCUCHHUA KUIKOCTHU U3-1101 3aTBOPA B TOPHU30HTAJIBHOM JIOTKC OIIPC-
ACIACTCA

a) v, =@ 2g(Hy - h, ) 0) v, =@ 2g(Hy+ i, 3
E) v, =2g.j0 Hn—hcj; r) U, = 2. gl FHy+ )

4.24. JlaBneHre CTPYH XKUAKOCTH Ha OTPAKIAIONIYO TUTOMIAAKY ONpeaenseTcs mo Ghop-
MyJie

) p= 2oy 8) p=£ oy
g ¥

8) p= 1 ous ) p=Ype.
= w

4.25. B xakoMm cirydae JaBlieHHEe CTPYHW Ha TUIOMIAAKY OyIeT MaKCUMAabHBIM




48

4.26. Ha cKoJIBKO TMOCIIeIOBATENIbHBIX YacTel pa3OuBaeTcs cBOOOHAs HE3aTOTICHHAS
cTpys?

a) He pa30uBaeTcs;
0) Ha JIBE;

B) Ha TPH;

I') Ha YeThIpeE.

4.27. YKaxuTe BEpHYIO MOCIEI0BATEIBHOCTh COCTABHBIX YacTell CBOOOIHOM HE3aTOII-
JIEHHOU CTPYyH

a) KOMITaKTHAas1, pa3Ipo0JICHHAs, PACTIbUICHHAS;
0) pa3apoOiieHHas, KOMIIAKTHAs, pacblUICHHAS;
B) KOMITaKTHasl, paclblICHHAs], pa3ipo0IecHHAs;
I') paciblICHHAs, KOMITAKTHAs1, pa3apo0IeHHAs.

4.28. C yBenmnueHneM PacCTOSIHHSI OT HAcaKa J0 MPErpajbl NaBIeHUE CTPYH

a) YBEJITUIMBACTCS,

0) yMEHBIIIaeTCS;

B) CHaJaJla yMCHBIIIACTCS, a 3aTEM YBEIIMYNBACTCS,
I') OCTaCTCs TOCTOSHHBIM.

4.29. B kakoM ciy4yae CKOPOCTh UCTEUCHUS U3-TI0J1 3aTBOpa OyneT 6ombIie?

a) MPY UCTEYCHUH Yepe3 HEe3aTOINIEHHOE OTBEPCTHUE;
0) Mpu UCTEUCHUN Yepe3 3aTOTUICHHOE OTBEPCTHE;
B) CKOPOCTb OyJIeT OIMHAKOBOW;

T') TaM, TJIe UCTEKAroIIasi CTPys CxKaTa MEHBIIIE.

4.30. KoaddummeHT cxaTust CTpyn 0003HaYaeTCs TpeuecKoi OyKBOM

a) g;
0) ;
B) ©;
r)¢&.

431. KoapduumeHT pacxoaa o603Ha4aeTCs rpeueckoi OyKBon

a) €
0) ;
B) ¢;
r)¢&.

4.32. KoapduuumeHt ckopoctu 0603HavaeTcs OyKBou
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a) €
0)
B) ¢;
r)¢&.
4.33. KoappuuueHT cKopocTH omnpeensercs mo Gopmyrie
1 . A
a) . __ ~ o) .. — :
i e+ v S <
1 . -
B) pm —— 3 g2 .
? o — ? No—1

4.34. Har[op KHUIKOCTHU H, I/ICHOHB?)yeMHﬁ IMIPpHU HaXOXKACHHUHU CKOPOCTHU UCTCUCHUA KU -
KOCTH B BO3AYHTHOC ITPOCTPAHCTBO OIIPCACIIACTCA 110 (bOpMYHC

E+ F 2+ F

2pg Pg

FE-F F-F
E)H:HD_ 0 1, 1") H=H|:|+ 1] 1
PE 4

4.35. Pacxop )KHIKOCTH TIPU UCTCUCHUH YEPE3 OTBEPCTHUE PaBEH

2) 0= p5,[2¢H; 6) 0= ps,.22H;
6) 0= 205, gH; r) 0= g5, 208 -

4.36. Bo ckoJIbKO pa3 OTJIMYAETCS BPEMS MOJTHOTO OMOPOKHEHUS TPU3MATUUYECKOTO CO-
CyJia C IepEMEHHBIM HallOPOM [0 CPAaBHEHUIO C HCTEYEHUEM TOTO K€ 00beMa KHUJIKOCTH
IIPU TOCTOSTHHOM Hariope?

a) B 4 paza OoJblIe;
0) B 2 pa3a MEHbIIE;
B) B 2 pa3a O0JIbIIIE;
r) B 1,5 pa3za MeHblI1Ie.

4.37. Hanop H npu ncreyeHuu KUAKOCTH IPU HECOBEPILIEHHOM CHKaTHH CTPYH OIpeze-
JseTcs

a) pa3HOCTBIO TEE30METPUUECKOTO U CKOPOCTHOTO HAMOPOB;
0) CyMMO# ITb€30METPUUECKOTO U CKOPOCTHOT'O HAIIOPOB;

B) CYMMOM F€OMETPUYECKOr0 M ME30METPUUECKOTO HAIIOPOB;
I') MPOU3BEJICHUEM T€OMETPUUECKOTO U CKOPOCTHOTO HAMOPOB.

4.38. InameTp oTBepcTUd B pe3epByape paseH 10 MM, a TnaMeTp UCTEKaIOIIEeH yepe3
ATO OTBEPCTHE CTPYH paBeH & MM. UeMy paBeH KOA(P(ULIMEHT CxKaTUsl CTpyu?
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a)1,08;
0) 1,25;
B) 0,08;
r) 0,8.

4.39. B xakoM cilydae AaBJeHHUE CTPYH Ha IUIOMIAJIKy OyAeT MUHUMAIbHBIM

4.40. 13 pe3epByapa uepe3 OTBEPCTHE MPOUCXOTUT UCTEUEHHUE KUAKOCTU C TypOyJIEHT-
HbIM pexxumoM. Harnop H = 38 cm, koaddurmenT conporusnenus orsepetus & = 0,6.
Yemy paBHA CKOPOCTh UCTEUEHHUS )KUIAKOCTH?

a) 4,62 M/c;
0) 1,69 m/c;
B) 4.4;

r) 0,34 m/c.

Pexomenayemasi iureparypa
[Ipu n3yueHnn JaHHOW TEMBI UCTIOJIB3YNTE CIEIYIONIYIO JUTEPATYPY:
ocHoBHas [1, 2], nononuurtensHas [1].

Tema 5. UcTredyeHnne sKMAKOCTEH Yepe3 OTBEPCTUA U HACAAKH.

Heab: u3yunth 00IIee YpaBHEHHE SHEPTUU B MHTETpaIbHOU U AU depeHInanb-
HOW (popmax, MpUMEHEHNE 3aKOHA UMITYJIbCA U 3aKOHa MOMEHTA UMITYJIbCa B TUAPABIIN-
K€, ONpeIeICHUE CHIIbI, IEHCTBYIONIEH Ha cTeHkU nuddy3opa u koHDy30pa, UCTIOIB30-
BaHUE ypaBHEHUS bepHyiu ais pereHus 3a1a4 NoKapHoi MpaKTHKY.

Y4eOHbIe BONIPOCHI:
5. JlaBieHwue XUIKOCTH Ha IJIOCKHUE U KPUBOJMHEHHbBIE CTCHKH.
6. Dmopsl THAPOCTATHICCKOTO JIABICHUS.
/. 3akoH Apxumena.

MeToauueckue PECKOMECHIAIIMA 110 U3YUICHUIO TEMbI
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B nanHoii TemMe He0OX0aUMO OOpaTUTh BHUMAHNE HAa XapaKTEPUCTUKY BEJINYUH,
BXOJSIIIINX B COCTaB OOIIETr0 ypaBHEHUsS SHEPTUU, 3HATh MHTETpabHYIO U nuddepeH-
uanbHylo (GopMy ypaBHEHHUs. V3yduThb MOHSATHS KOJIMYECTBA ABMXKCHHUS U MOMEHTA
KOJIMYECTBA JIBU)KEHHUS, OOIYI0 METOIMUKY PELICHHs 33/1a4 C HCIOJIb30BAHUEM ypaBHE-
Hus beprym.

N3yunB TeMy, CirymaTensb J0JKeH:
3HAMb:
1. JlaBieHHE )KUJIKOCTH Ha TJIOCKUE ¥ KPUBOJIMHCHHBIC CTCHKH.
2.21I0pbl THAPOCTATUYECKOTO JaBJICHUS.
3.3akoH Apxumena.

ymemb:
1. Vcnonb3oBanue ypaBHeHUs] bepHysum J71s pelieHus 3a1a4 MoKapHON MPaKTUKH.
2. PacuuThIBaTh CUIIbI, ICUCTBYIONINE HA CTeHKH Auddy3opa u koHdy30pa.

Tembl noki1a10B U pedepaToB
1. O01ee ypaBHEHUE SHEPTUU B UHTErpajbHON U MU PepeHnnanbHon popmax.
2. [lpumeHeHne 3akoHa UMITYJIbCa U 3aKOHa MOMEHTA UMITYJIbCa B THIPABIIHKE.
3. Pacuet cuibl, AeicTByromMe Ha cTeHku aAuddys3opa u koHdy30pa.
4. Ucnonp30BaHue ypaBHEHUs! bepHyiu Aiis peieHus 3aja4 NoKapHoi NPaKTHKY.

Bonpocsl 111 CAMOKOHTPOJIA

56.Kaxk HarpaBieHO TUApOCTaTUIECKOE TaBJICHUE HA MJIOCKYIO CTEHKY?

57.YeMy paBHA CHJIa TUAPOCTATUYCCKOTO JIABJICHUS Ha IIOCKYIO GUTYpy?

58.Cxema naBneHus Ha MJIOCKYIO CTEHKY.

59.ITokazath Ha cXeMe IEHTP TSHKECTH U IIEHTp JaBICHUS?

60.YpaBHEeHHE onpeieTICHUS IIEHTPA TaBJICHU.

61.YpaBHeHnue onpeseneHus rTyOuHbI MOTPYKEHUS IEHTPa JaBICHUSA?

62.Ut0 Ha3BIBACTCS SMOPOIA?

63.Kakas ¢popmyna JIeKUT B OCHOBAaHUH ITOCTPOCHHSI SMIOPHI?

64.ITocTpouTs SMIOPY THAPABIMYECKOTO AaBICHUS HA BEPTUKATIBHYIO MJIOCKYIO CTEHKY?

65.[TocTpouts dMIOPY TUAPABIMUECKOTO JABJICHHS HA TIUIOCKYIO CTEHKY TOJ YIJIOM K
TOPU30HTAIH?

66.HauepTuTh cXeMy AaBICHUS )KUIKOCTA Ha KPUBOJUHEHHYIO TTOBEPXHOCTb.

67.Yemy paBHa dieMeHTapHas CHJia U30BITOYHOTO THIPOCTATUYECKOTO JTABIICHUS?

68.Kakoe Teno Ha3pIBaeTCs TEIOM JIaBIICHUS?

69.Uemy paBHa BepTUKAJIbHAS COCTABIISIONIAS CUJIBI JABJICHUS KUJIKOCTH HA KPUBOJIU-
HEWHYIO CTEHKY?

70.YeMy paBHA pe3yJbTUPYIOIIAs CUjla JaBICHUS?

71.HauepTuTh cxeMy € yKa3aHUEM CHWJ, ACHCTBYIOIIMX Ha MOTPYXKEHHOE B KUAKOCTb
TEJNO.

72.3axoH Apxumena.
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73.Marematuueckoe BbhIpakeHHe 3aKkoHa Apxumena’?
74.Kak BIMsIET COOTHOIIICHUE BECa TeJla U apXUMEIOBOM CHJIBI Ha TEJIO MOTPYKEHHOE B
KUJKOCTh?

1. B kakux oTpaciasix 3KOHOMHUKHU IPOBOJAT PACUETHI 1aBJICHUS )KUJKOCTH Ha IUIOCKHUE U
KPUBOJIMHENHBIE CTEHKU?
2. [IpakTHuecKoe MPUMEHEHNE 3aKOHOB TMAPOCTATUKH B MOKAPHOM JIENE.

KOHTpOJIBHLIe TECTbI

5.1. HJIOHIaI[I) IMOTICPCYHOI'O CCUCHUS IOTOKA, IICPIICHAUKYJIAAPHAA HAIIPABJICHUIO IBU-
KCHUA HA3bIBACTCs

a) OTKPBITHIM CEYEHUEM;
0) )XUBBIM CEUCHHEM;

B) ITOJIHBIM CEUCHUEM;
I) IIOLIAb Pacxo/ia.

5.2. Hactb IICPUMCTPA ) KUBOT'O CCUCHUA, OT'PAaHMYCHHASA TBCPABIMHU CTCHKAMMA HA3bIBACT-
Ccia

a) MOKpBIN IEPUMETP;

0) mepuMeTp KOHTAKTA;

B) CMOYEHHBIN IEPUMET;

I') TUAPABINYECKUI TIEPUMETP.

5.3. O0BeM KUIKOCTH, MPOTEKAIOIINUN 3a SAUHUILY BPEMECHH Yepe3 )KMBOES CEUCHUE
Ha3bIBACTCS

a) pacxoj MOTOKa;

0) 00BEMHBIHN MTOTOK;
B) CKOPOCTb IOTOKA;

') CKOPOCTh pacxojia.

5.4. OTHOIIEHHE pacXo/ia JKUAKOCTH K IJIONIAIN )KUBOTO CEUCHHUS HA3bIBACTCS

a) CpEIHUM pacXo] MOTOKA KUIKOCTH;
0) cpeaHssl CKOPOCTh MOTOKA,;

B) MaKCHMaJIbHasi CKOPOCTh MTOTOKa;
I') MUHUMAJIBHBIN PAcXo0J1 MOTOKA.

5.5. OTHOLIEHNE KUBOTO CEYEHHSI K CMOYEHHOMY MEPUMETPY HA3bIBAETCS

a) TUAPABINYECKAS] CKOPOCTh MOTOKA;
0) TUAPOAMHAMUYECKUHN PACXO/1 TOTOKA;
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B) pacxo/1 MOTOKa;
') TUJIPABIMYECKUN pauyc MOTOKA.

5.6. Ecniu ipu IBYDKEHHH JKUJKOCTH B JAHHOW TOYKE PycCjia TaBJICHUE U CKOPOCTh HE
VU3MEHSIOTCS, TO TAKOE JBUKEHUE HA3BIBACTCS

a) yCTaHOBUBILEMCS;

0) HEYCTaHOBUBIIIEMCS;

B) TypOYJIEHTHBIM yCTaHOBHUBIIIMMCS;
T') JAMAHAapHBIM HEYCTaHOBUBILIEMCS.

5.7. ]_IBI/I)KGHI/IG, IIpU KOTOPOM CKOPOCTDb U HABJICHUC U3MCHAIOTCA HC TOJIBKO OT KOOP-
AUHAT IIPOCTPAHCTBA, HO U OT BPCMCHHU HA3BIBACTCA

a) TJaMUHApHbBIM;

0) cTalMOHAPHBIM;

B) HEYCTAHOBMBIIIMMCS;
) TypOyJICHTHBIM.

5.8. Pacxoa motoka o003Ha4YaeTCs JaTHHCKOM OYKBOM

a) Q;
o)V,
B) P;
r) H.

5.9. Cpennsisi CKOPOCTH MOTOKA 0003HAYAETCST OYKBOM

a) X
0) V;
B) V;
r) o.

5.10. XXuBoe ceuenne o003Ha4aeTCs OYKBOM

a) W,

0) n;
B) O;

r) .

5.11. ITpu HEyCcTaHOBUBIIEMCS IBUKEHUH, KPUBasi, B KAXKIOW TOUKE KOTOPOIl BEKTOpa
CKOPOCTH B JJAHHBI MOMEHT BPEMEHHU HAIPABJICHBI 110 KacaTEIbHON HA3bIBACTCS

a) TPAGKTOPHS TOKa;
0) TpyOKa TOKa;
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B) CTpYyMKa TOKa;
T) JIMHUS TOKA.

5.12. TpyOuaTasi mIOBEpXHOCTb, 0Opazyemasi TMHUSMHU TOKa ¢ OECKOHEYHO MaJIbIM TOTIe-
PEUYHBIM CEUEHUEM Ha3bIBAECTCS

a) TpyOKa TOKa;

0) TpyOKa MoTOoKa;

B) JIMHUSA TOKa;

T) 3JIeMEHTapHasi CTpyuKa.

5.13. DnemeHTapHas CTpyHKa - 3TO

a) TpyOKa MOTOKA, OKPY>KEHHAs IUHUSMHU TOKA;

0) yacTh MOTOKA, 3aKJIIOYEHHAsl BHYTPU TPYOKHU TOKA;
B) 00bEM MOTOKA, ABUKYIIHUICS BIOJb TMHUU TOKA;

T') HEpa3pbIBHBII MOTOK C TPOU3BOJIBHOU TPACKTOPHEH.

5.14. TeueHue >KUAKOCTHA CO CBOOOTHOM IMOBEPXHOCTHIO HA3BIBACTCS

a) YCTaHOBUBIIIECECS;
0) HamopHOE;

B) OE3HANOPHOE;

') CBOOOJTHOE.

5.15. Teuenue xuaKOCTH 6€3 CBOOOIHOM MTOBEPXHOCTH B TPYOOIPOBOaX C MOBBIIICH-
HBIM WJIM TTOHUKEHHBIM JIaBJICHHEM Ha3bIBACTCS

a) 6e3HaropHoE;

0) HamopHOE;

B) HEYCTAHOBUBLIEECS;

') HECBOOOTHOE (3aKPBITOE).

5.16. YpaBHeHUE HEPa3pHIBHOCTH TEUECHUN UMEET BU/T
a) W1V2= M2L1 = CONSt;
0) ®1V1 = ®2L2 = CONSt;
B) M1(02 = L1V2 = CONSt,;

r) ®1 /01 = ®2 / V2 = CONSt.

5.17. YpaBuenue bepnyinu nj1s uaeanbHON KUJKOCTH UMEET BU/T
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5.18. Ha xakom pucynke TpyOka [Iuto ycTaHoBIeHa MpaBUIBHO

a) _E-_-! _____ ) - | _
P e
B) r)

5.19. YpaBuenue bepHyu /it peaabHOM KUJIKOCTU UMEET BU/T
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U
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5.20. Ynen ypaBHeHust bepuyiun, 0603HauaeMblii OyKBOU Z, Ha3bIBACTCS

a) TEOMETPUUECKON BBICOTOM;
0) Mbe30MEeTPUUSCKOM BBICOTOM;
B) CKOPOCTHOM BBICOTOM;

I') IOTEPSHHOW BBICOTOM.

F
5.21. YUnen ypaBHeHus: bepHyiimn, 0003HayaeMblil BBIpAKEHUEM [Z HA3bIBAETCS
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a) CKOPOCTHOM BBICOTOM;

0) reOMeTPUYECKOU BBICOTOM;
B) Ib€30METPUYECKOM BBICOTOM;
T) IOTEPSIHHOM BBICOTOM.

2
[

E

o
5.22. Ynen ypaBuenus bepHysuin, 0003HaYaeMblii BBIDOKCHUEM 2£ Ha3bIBAeTCS

a) Tb€30METPUUECKOIN BBICOTO;
0) CKOPOCTHOM BBICOTOM;

B) TEOMETPUYECKON BBICOTOM;

I') TAKOTO YJIeHa HE CYIIECTBYET.

5.23. YpaBHenue bepHyiuu /it IBYX pa3IMuHbIX CEUYEHUN MOTOKA J1a€T B3aUMOCBSI3h
MEXTY

a) TaBJIEHUEM, PACXOJOM U CKOPOCTHIO;

0) cKOpOCThIO, 1aBieHneM U kodpduiuentom Kopuonuca;
B) JABJICHHEM, CKOPOCTBIO U T€OMETPUUYECKOU BBICOTOM;

') FEOMETPUUYECKON BBICOTOM, CKOPOCTBIO, PACXOJIOM.

5.24. Koapdurment Kopuomnuca B ypasHeHnn bepHymin xapakrepusyeT

a) PEeKUM TCUCHHS )KUIKOCTH;

0) creneHb TUAPABINYECKOTO COMPOTUBIIEHUS TPYOOTIPOBOA;
B) U3BMEHEHHE CKOPOCTHOTO HAIopa;

T') CTENIEHb YMEHBIIICHUSI YPOBHS MMOJTHON YHEPTHUH.

5.25. [lokazanue ypoBHS KUIAKOCTH B TpyOKe [IuTo oTpaxkaet

a) pa3HOCTh MEXK/Ty YPOBHEM TOJIHOM U MTbE30METPHUUICCKON SHEPTHUEH;
0) U3MEHEHHUE ThE30METPUIECKON SHEPTHH;

B) CKOPOCTHYIO SHEPIHIO;

') YPOBEHb MMOJTHOM SHEPTHH.

5.26. IloTepsiHHas BBICOTA XapaKTEpU3yeT

a) CTETICHh N3MEHEHUS JIaBJICHUS;

0) cTeneHb COMPOTUBIIEHUS TPYOOTIPOBO/IA;

B) HAIPaBJICHUE TEUCHUS KUIKOCTH B TPYOOIIPOBOJIC;
I') CTENICHb U3MEHEHUSI CKOPOCTH JKUIKOCTH.

5.27. JIuneliHble MOTEPHU BbI3BAHbI

a) CWJIOW TPEHHUS MEXAY CIOSIMU JKUJIKOCTH;
0) MECTHBIMU COTIPOTUBIICHUSIMU;
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B) JUIMHOM TpyOOIPOBOIa;
T') BA3KOCTBIO KHUJKOCTH.

5.28. MecTHbIe TOTEpU SHEPTUH BHI3BAHBI

a) HaJIMYMEM JIMHEWHBIX COIIPOTHUBIICHU;
0) HAJIMYUEM MECTHBIX CONPOTUBIICHUM;
B) MaCCOM JIBMXKYILIEUCS )KUIKOCTH;

') HHEpUUEN JBUKYILENUCS KUTKOCTH.

5.29. Ha yuactke TpyOONnpoBOIa MEKIY IBYMS €0 CEUYCHUSIMH, JUIsI KOTOPBIX 3aMHCAHO
ypaBHeHUE bepHYJIIIM MOKHO YCTaHOBUTD CIAEAYIOIMINE TUAPOITEMEHTHI

a) GUILTp, OTBO, TUAPOMOTOP, 11U dy30p;
0) kpaH, KoH(DY30p, ApOCcCcelib, HACOC;

B) GuabTp, KpaH, 1updy30p, KOJIEHO;

') TUAPOIUIUHID, IPOCCENb, KIalaH, COILIO.

5.30. YkaxuTte npaBUWIbHYIO 3aMUCh

a) hﬂun = hnom + hMecm;
6) hMecm = h/mH + hnom;
B) hnom = hflMH - hMecm;
F) hﬂun = hnom - hMecm-

5.31. [Inst u3MepeHusi CKOPOCTH MOTOKA UCTIONb3YyeTCs

a) TpyOka IluTo;

0) MbE30METP;

B) BUCKO3UMETD;

r) TpyOKa Bentypu.

5.32. [1ns u3MepeHust pacxoja KUIKOCTH UCTIONIb3yETCsI

a) TpyOka IluTo;

0) pacxomomep Iluto;

B) pacxoaomep Benrypu;
I') IbE30METP.

5.33. Ykaxure, Ha KaKOM pPUCYHKE H300pakeH pacxoaomep Bentypu
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5.34. YcraHoBuBIIIEECS IBIKEHUE XapaKTEPU3YeTCsl ypaBHEHUSIMU

ayv="1(XxY,21);P=0(,Y,2)
o =1(x,y,z1t); P=0(,Y,1z1)
B)v="1(X,y,2); P=0(X,y, 7 1)
rp =f(X,y, 2); P=o0(x, Y, 2)

5.35. Pacxox moToka u3MepseTcs B CICTYIONINX SIUHUTIAX

a) M>;

0) M?%/c;
B) M° C;
r) M*/c.

5.36. [lns nByx cedeHmit TpyOONpoOBOIa U3BECTHBI BETUYUHBI P1, V1, Z1 1 Zo. MOXXHO i
OTIPEJICIIUTh JIaBlieHue P2 1 CKOPOCTH TOTOKA V7?

a) MOYHO;

0) MOKHO, €CJTU U3BECTHBI AuamMeTphrl di u dy;

B) MOXXHO, €CJIM U3BECTEH JUaMeTp TpyOomnposoaa di;
I') HEJIb3SL.

5.37. HeycTanoBuBIeecs IBMKEHUE KUAKOCTH XapaKTEPU3YETCsl ypaBHECHUEM

a)v=1(x,y,2); P=0(x, Y, 2)
o =1(x,y,2); P=0(X,Y, z,t)
B)v="f(X,y,zt); P=0(X,Y, , t)
rv="1(xy,z1t);P=0(Y,2)

5.38. 3nauenue koddurnmenta Kopuomnuca 11t TaMUHAPHOTO PEKUMA JIBHXKECHUS KU/ -
KOCTH PaBHO
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a) 1,5;
0) 2;
B) 3;
r) 1.

5.39. 3nauenue kodpdunmenta Kopuomnuca 1 TypOyJIEHTHOTO peKUMa ABUKCHUS
XKHUJIKOCTH PaBHO

a) 1,5;
0) 2;
B) 3;
r) 1.

5.40. ITo MCPC ABHMKCHHUA ) KUAKOCTH OT OAHOI'O CCUCHUA K IPYT'OMY HOTGpﬁIHHBIﬁ HaI1op

a) YBEJIMUUBACTCS,

0) yMEHbIIIaeTCs;

B) OCTACTCS MOCTOSIHHBIM;

T') YBETUIUBACTCS MTPH HATUYHUH MECTHBIX COTIPOTUBIICHUH.

5.41. Yposens xunkoctu B Tpyoke [Tuto nmogusuics Ha Beicoty H = 15 cm. Uemy paBHa
CKOPOCTb KHUIKOCTH B TPyOOIIPOBOJIE

a) 2,94 m/c;
0) 17,2 m/c;
B) 1,72 m/c;
r) 8,64 m/cC.

Cnucoxk pekoMeHayeMoi JTUTepaTypbl
[Ipu n3yueHnn JaHHOW TEMBI UCTIOJIB3YUTE CIEIYIONIYIO JUTEPATYPY:
ocHoBHas [1, 2], monoaHuTenbHas [1].

Tema 6. 'mapaBianyeckue CTpyu.

Iesab: M3y4nuTh OAHOMEPHYIO MOJEIb pPEaJbHbIX ITOTOKOB. BHIbI ruapasinye-
ckux conpotuieHuil. [lorepu Hanopa no nnuHe TpyOonpoBoAa. PexuMbl TpeHUS KU~
KOoCTeH, pacueT koduimenTa BHEIIHET0 TpeHusi. MecTHbie conpoTtuBienus. [lorepu
Haropa B PyKaBHBIX JIMHUAX. T€OpEeTUUECKUE U IKCIEPUMEHTAIIbHBIE METO/IbI ONpeie-
JIEHUs MOTEPh Hamopa. BiusHHE peXMMOB ABMXKEHUS KUJIKOCTH Ha IMOTEPH HaIopa.
['unpaBnuyeckuid pacuet TpyoonpoBooB. Kiaccudukanus TpyOonpoBo10B, OCHOBHbIE
pacueTHble popMyIibl. PacueT ra3onpoBo0OB MPU MajbIX U OOJBIIKX Mepenagax aaBiie-
HUM.

Ucreuenue xunkoctu dyepe3 orBepctusa. Knaccuduxarus orBepetuii. Koaddu-
LIUEHTBI CXKATHUS CTPYH, CKOPOCTH M pacxona. McredeHue >KUIKOCTH 4epe3 HACAAKU.
HcTedenune XuIKOCTH Yepe3 KOpoTKue TpyOonpoBobl. Tumbsl HacagkoB. OcoOeHHOCTH
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VCTEYCHUS JKUJKOCTEH Yepe3 HACaJKU Pa3jINuHbIX TUIOB. Pacder ckopocTu u pacxona
IpU UCTEUEHUU. METOIbI HKCIIEPUMEHTAILHOTO OMpeeieHusT KO3PPHUIIMEHTOB, XapaK-
TEPU3YIOLIUX UCTECYEHUE KUAKOCTEN. VcTeueHne )KUIKOCTH IIPU MIEPEMEHHOM YpPOBHE.
OnopoXHEHUE pe3EpBYapoB.

Knaccudukanusa crpyid. Pacuer BepTHUKaIbHBIX W HAKIOHHBIX CTpyH. Peaxius
CTpyH. Y CTOHYMBOCTH BOJSHBIX MOXKAPHBIX CTpYH. PacmbuieHHbIe CTpyH U cIOcOObI UX
ITOJTYYEHHS.

HeycraHoBuBLIeecss ABUKEHUE )KUIKOCTU. Y paBHEHUE BepHYIUM [UIsl HEyCTaHO-
BUBIIIETOCs ABIWKEeHUSA. ['uapaBindeckuil ynap B TpyoonpoBojax. @aza yaapa. [Ipsmoi
u HenpsiMoil yaap. CriocoObl yMEHbBIIIEHUS 1aBJICHUS IIPU THIPABIMYECKOM yIape.
Y4eOHbIE BONPOCHI:

OnHOMEpHast MOJENb PEaJIbHBIX TIOTOKOB.

Buasl rugpasinnyeckux conporusienuii. [lorepu Hamopa 1o aiuHe.
MecTHbIE CONTPOTUBIIEHHUS.

Knaccudukanus TpyOonpoBOJOB U OCHOBHBIE pacyeTHbIE (POPMYJIBI.

e

Meroanyeckue peKOMEHIAUNH 10 U3YYEHUI0 TeMbl

[Ipn u3ydyeHHH TEeMbl HEOOXOAMMO BBISICHUTH METOJUKH OINpPENENICHUs NOTeph
Harmopa B TpyOompoBoAax, 0COOCHHOCTH €ro pacuera JJisl MOKApHBIX pyKaBoB. Pac-
CMOTPETh (POPMYIIBI JIJISl pacuyeTa THAPaBINYECKUX COMPOTUBICHUN JUIsl Pa3INYHbIX TH-
OB TPYOOTPOBOJIHBIX CUCTEM.

OOpaTuTh BHUMaHHE HAa OCOOEHHOCTH HCTEUYEHMs JKUIKOCTEH uepe3 Hacaaku
Pa3JIMYHbBIX TUIIOB, METOJbI pACUETA BEPTUKAIBHBIX U HAKIIOHHBIX CTpYW. Meponpusitus
10 CHWIKEHUIO TIOTEPh HANOpa U METOJIbl YMEHBIIEHUS JaBJICHUS IPHU THIPABINYECKOM

yaapc.

N3y4uuB TeMy, CIIylIaTeIb AOJIKEH:
3Hamb.
1. OgHoMepHas MOJENb PEAIbHBIX TOTOKOB.
2. Bubl ruipaBIM4eCcKuX COMMPOTUBIICHUMN.
3. MeTtoapl CHUXKEHHS TIOTEPh HAIlopa Ha dTare MPOSKTUPOBAHUSI CUCTEM BOJIOCHAOXKe-
HUSL.
4. MeTobl CHIXKEHHS TTOTEPh HANopa MpHU SKCILTyaTallii CUCTEM BOJOCHAOKEHMUS.
5. IloTepu Hanopa B IOXKapHBIX PyKaBax.
6. KoapurmenTsi, xapakTepu3yromime mporecchl HCTEUCHUS KUTKOCTEH.
7. @akTOpBI, BIUSIOIINE HA KAYECTBEHHBIC XaPAKTEPUCTUKU MTOKAPHBIX CTPYH.
8. CriocoObI MOTyYeHUs! PACTIBUIEHHBIX CTPYH.
9. I'mapaBnuyeckuil yap: OCHOBHBIE TOHATHSI, PACUYET, UCIIOIb30BAHUE HA MTPAKTHUKE.
10. CriocoObl yMeHBIIIEHUS JaBJACHUS TP THIPABINYECKOM yape.
ymems:
1. YriyOuTh 1 3aKpenuTh 3HAHUSI TEOPETUUECKOT0 MaTepuasa o ruapaBiIndeckum
COIIPOTHUBJICHUSAM, TIO OMPEAECIECHUIO TUHEUHBIX U MECTHBIX MOTEPh HAIOPA.
2.PemaTh mpakTUUeCKUE 3a1a4H.
3.IIpumMeHATh MOJy4YeHHBIC 3HAHUS 110 TEME 3aHATHUS B TIOKAPHOM JIeJIe.
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Tembl 10KJI210B U pedepaToB
1. Buabl ruipaBIrn4ecKux CONPOTUBIICHUM.
2. Ilorepu Hanopa B MOKAPHBIX PyKaBaXx.
6. KoaddurmeHTsl, XapakTepusyromue IpoIecchl HCTEUEHUS )KUIKOCTEH.
7. ®aKTOPBHI, BIUAIONIME HA KAYECTBEHHBIC XapaKTEPUCTUKH MTOKAPHBIX CTPYH.
8. CriocoObl MOJIy4eHUS PACTIBIIIEHHBIX CTPYH.
9. I'mnpaBnnyecKkuid yaap: OCHOBHBIE ITOHATHUS, PACUeT, HCIOJIb30BAHUE HA MTPAKTHUKE.
10. CiocoObl yMEeHbIIEHUs JaBJICHUS IPU TUAPABIMUYECKOM yape.

Bonpocsl 1j11 CaMOKOHTPOJIS

Kakast ckopocTh Ha3bIBAa€TCSI KpUTUYECKON CKOPOCTHIO TEUEHHUA?

Yucno PenHonbaca.

3HadyeHus yncia PeilHobIca py JTaMAHAPHOM PEXUME.

3HaueHus yncna PeitHonbca npu TypOyJI€HTHOM PEXUME.

Kakol pexuM IBHKEHUS KUIKOCTA HA3BIBACTCS JIAMUHAPHBIM?

Y cnoBus BOBHUKHOBEHHUS JIAMUHAPHOTO PEXKUMA JBHKECHUSA ?

Kaxoil pexxuM JBUKEHUS KUAKOCTH Ha3bIBAETCSA TypOyJIEHTHBIM?

VY cnoBHs BOBHUKHOBEHUS TYpOYJIEHTHOTO PEKUMA BUKEHUA?

. JABa BHAa moTepp Hamopa.

10 dopmyra noTepu Haopa Npyu PaBHOMEPHOM MOTOKE B TOPU3OHTAIILHOU TpyOe.

11. Meron Teopuu pa3MEpHOCTEN U €ro MPHIOKEHHWE K BBIBOAY OOIIMX (QopMys IS
OIIpElIEJIEHNs IOTEPh HAIIOPA.

12.0OcHOBHOE ypaBHEHHUE PABHOMEPHOTO JBUXKEHUS KUKOCTH.

13.®opmymna llle3n.

14 . Kak BIusieT peXuM JBUKEHUS KUJKOCTH Ha TIOTEpU Haropa?

1. ®@opMyinbl 111 ONIpeneNeHus KacaTelIbHbIX HANPSXKEHU?

2. @opMyIbI T ONIPESICHUS MAaKCUMAIILHOU U CpeiHell ckopocTu?

15.®opmyina ns onpeaeseHus norepu Hamnopa u popmyna Ilyazeinsa-Crokca.

16.Dopmyna Beiicbaxa.

17.9xcniepuMeHTaIbLHOE ONPEIeNICHHE TOTEPh HAMopa.

CcoNOGaRLDE

KoHTpoJibHBIE TeCThI
6.1. Uto Takoe KOpOoTKUil TpyOompoBo?

a) TpyOOTIPOBO/I, B KOTOPOM JIMHEHHBIE MTOTEPH HAmopa He NpeBbImaioT 5...10% MecT-
HBIX TTOTEPh HAIIOPA;

0) TpyOOTIIPOBO, B KOTOPOM MECTHBIC TTOTEPU HAIOpa MPEBHIIArOT S...10% moTephb
HaIropa 1o JJINHE;

B) TpyOOINPOBOI, JUTHHA KOTOPOTO HE mpeBbimiaeT 3HadeHus 100d;

r) TpyOOTIIPOBO/] TOCTOSIHHOTO CEYCHUSI, HE MMEIOIIUI MECTHBIX COTIPOTUBIICHUH.

6.2. Uto Takoe IJIMHHBINA TpyOOIIpoBOA?
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a) TpyOOIpOBO/I, AJIMHA KOTOPOTro npeBbiiaet 3Hauenue 100d;

0) TpyOOTIIPOBO, B KOTOPOM JIMHEWHBIE TTOTEPH HAmopa He MpeBoImaroT 5. ..10% mect-
HBIX MOTEPb HAMOPA;

B) TpyOOIIPOBO, B KOTOPOM MECTHBIE OTEPH Hamopa MeHsIe S...10% noTeps Hamopa
0 JIJIUHE;

') TpyOOIIPOBOI TOCTOSIHHOTO CEYEHUST C MECTHBIMH COITPOTHBIICHHSIMHU.

6.3. Ha xakue BUIbI 1€TATCS JJIMHHBIC TPYOOIIPOBOIbI?

a) Ha NapaJuleIIbHbIE U MOCIIEI0BATENBHEIE,
0) Ha IPOCTHIE U CIIOKHBIE;

B) Ha NPSIMOJIMHENHBIE U KPUBOJIMHEWHBIE;
') Ha pa3BETBJICHHBIE U COCTABHBIE.

6.4. Kakue TpyOOnpOBO/Ibl HA3BIBAIOTCS MIPOCTHIMU?

a) MOCJIeIOBATENLHO COSIMHEHHBIE TPYOOIIPOBOIBI OJTHOTO HIIH PA3IUYHBIX CEUCHHIM
0e3 OTBETBIICHHUI;

0) mapajuieIbHO COEMHEHHBIE TPYOOIIPOBOIBI OAHOTO CEUEHUS;

B) TpyOOIIPOBOBI, HE COJEPKAIINE MECTHBIX COMPOTUBIICHU;

I') IOCJIEA0BATEIBHO COETMHEHHBIE TPYOOIIPOBOIBI COAEpIKAIINE HE O0JIee OAHOIO OT-
BETBJICHMUS.

6.5. Kakue TpyOoIpoBO/IbI HA3BIBAIOTCS CIIOKHBIMU?

a) MoCJIeI0BaTeIbHBIC TPYOOIIPOBO/IBI, B KOTOPBIX OCHOBHYIO JIOJIIO TIOTEPh SHEPTHU
COCTaBJISIIOT MECTHBIE COITPOTUBIICHHSI,

0) mapajuieJIbHO COeMHEHHBIE TPYOOITPOBOIBI PA3HBIX CEUCHUI;

B) TpyOOTIPOBO/IbI, HIMEIOIIINE MECTHBIE COITPOTUBIICHUS;

') TpyOOTIIPOBO/IbI, 00pA3YIOIINE CUCTEMY TPYO C OJJTHUM WIJIM HECKOJIbKUMHU OTBETBJIC-
HUSMHU.

6.6. Uto Takoe XxapaKTepHCTHKA TPpyOorpoBoaa?

a) 3aBUCHUMOCTb JaBJICHUS Ha KOHIIE TPyOOIIPOBO/Ia OT pacxo/ia sKUIAKOCTH;
0) 3aBUCUMOCTh CYMMAapHO# TIOTEPH HAIOpa OT JIaBJICHUS,

B) 3aBUCHUMOCTh CyMMapHOI OTEPH HANIOpa OT Pacxo/a;

I') 3aBUCUMOCTh COTPOTUBJICHUS TPYOOIPOBOIA OT €TO JIITUHBI.

6.7. Cratnueckuii Harop He; 3T0:

a) pa3HOCTb TEOMETPUYECKOM BBICOTHI AZ U Tbe30METPUUYECKON BBICOTHI B KOHEYHOM
CEUYCHHH TPYOOIPOBOIA;

0) cymMMa TeOMeTPUIECKOM BBICOTHI AZ U The30METPUIECKON BBICOTHI B KOHEYHOM Ce-
YEHUU TPyOONPOBO/A;



63

B) CyMMa NbE3OMCTPUICCKUX BbICOT B HAYaJIbHOM U KOHCYHOM CCUCHNH TPY6OHp0BO,Z[a;
F) Pa3HOCTb CKOPOCTHBIX BBICOT MCIKAY KOHCYHBIM U Ha4aJIbHbIM CCUCHHUSIMMU.

6.8. Eciiu 1uist mpoctoro TpyOomnpoBoia 3anucaTh ypaBHeHHE bepHyIin, To mbe3oMeT-
pHryecKas BBICOTa, CTOSIIAS B JICBOW YaCTH YPaBHEHUS HA3bIBACTCS

a) TOTPEOHBIM HAIOPOM;

0) pacnojlaraeMbIM HAaIOpoM;
B) IIOJIHBIM Hallopom;

') HaYaJIbHBIM HAIlOPOM.

6.9. KpuBas moTpebHOro Hamopa otpaxaer

a) 3aBUCUMOCTb TOTEPb SHEPTUU OT JIABJICHUS B TPYOOIIPOBO/IE;

0) 3aBUCUMOCTb COIPOTHUBIIEHUS TPYOOIIPOBO/Ia OT €ro MPOIYCKHOM CIIOCOOHOCTH;
B) 3aBUCHUMOCTb IIOTPEOHOTr0 HAropa oT Pacxo/a;

T') 3aBUCUMOCTb PEXHMa JIBIXKEHHS OT pacxoja.

6.10. [ToTpeOHbIi HATIOp ATO

a) Hamop, MOJYyYECHHBIM B KOHEUHOM CEUYEHUU TPYOONPOBOJIA;

0) Harop, KOTOPbIM HY’KHO COOOIIMTH CUCTEME JIJISl TOCTUKEHUSI HEOOXOAMMOTO JIaBJie-
HUS U Pacxo/a B KOHEUHOM CEUEHUHU;

B) HAIOp, 3aTPaYMBaEMbIi Ha MPEOAOJIEHNUE MECTHBIX COIPOTUBIIEHUI TPYOONIPOBOAA;
I') Harop, COOOLIAEMBbIIl CHCTEME.

6.11. ITpu momaye KUIKOCTH I10 MOCISAOBATEILHO COSTMHEHHBIM TpyOompoBoaam 1, 2,
1 3 pacxo >KUIKOCTH B HUX

a) Q=Q:+ Q2+ Qs;
6) Q1> Q2> Qg;
B) Q1 < Q2< Qg3;
1) Q=0Q1=Q2=0Qs.

6.12. IIpu momaye KUIKOCTH I10 MOCISAOBATEILHO COSAMHEHHBIM TpyOompoBoaam 1, 2,
u 3 oO1ias nmoreps Harmopa B HUX

2) Zh = Zhy - Shy - Zhs;
6) 2hy > 2hy > 2ha;

B) Sh = Xhy + Shy + Shs;
F) Zhl = th = 2h3.

6.13. IIpu nomaue »KUAKOCTH MO MapaIEIbHO COETMHEHHBIM TpyOomnpoBoaam 1, 2, u 3
pacxo JKUAKOCTH B HUX
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a) Q=0Q1=0Q2=Qy3
0) Q1> Q2> Qg;
B) Q1 < Q2< Qg;
r)Q=Q1+ Q2+ Qs;

6.14. [Ipu noaye >KMIKOCTH IO MapaijIeIbHO COeTMHEHHBIM TpyOonpoBoaam 1, 2, u 3
oO11ast moTeps Haropa B HUX

a) 2711 = Ehz = Zhg.

6) 2hy > 2hy > 2hs;

B) 2h=2hy-2hy-2hs;
F) 2h=2hy +2hy, +2hs.

6.15. Pa3BeTBIICHHBIIM TPyOOIPOBOI ATO

a) TpyOONPOBO/I, PACXOIAIIUNICS B Pa3HbIe CTOPOHBI;

0) COBOKYMHOCTh HECKOJIbKUX MPOCTHIX TPYOOTPOBOJIOB, UMEIOIIUX HECKOJIBKO OOIITUX

CEYEHUN - MECT Pa3BETBIICHU;

B) COBOKYIMTHOCTb HECKOJIBKMX MPOCTHIX TPYOOIIPOBOIOB, UMEIOLIUX OJHO 00IIee ceve-

HUE - MECTO Pa3BETBIICHHUS;

') COBOKYITHOCTbH MapajuieNIbHbIX TPYyOOIIPOBOIOB, UMEIONTUX OAHO 001lIee Hayaio U KO-
HEll.

6.16. [Ipu momaye >KUIKOCTH IO pa3BETBICHHBIM TpyOompoBoaaMm 1, 2, u 3 pacxon
KUJKOCTH

a) Q= Q1= Q2= Qs;
0) Q =Q1+ Q2 + Qs;
B) Q1> Q2 > Qs;
r) Q1 < Q2< Qs.
6.17. [ToTpeOHBIN HanOp omnpenenseTcs mo Gopmyie
a) Hnomp =ﬁz+i;
4

0) _ L1284 e

nomy ’J'I:g-ffdl

B) Hnomp = KQm;‘
r) Hnamp = Hom + KQm :

6.18. Ecim cratmaeckuit Hanop He, < 0, 3HAYUT KUJIKOCTH

a) JABHIXKCTCA B ITOJIOCTDh C ITIOHMKCHHBIM AAaBJICHHUCM,
6) JABHXKETCA B IIOJIOCTH C ITOBBIIICHHBIM JaBJICHUCM,
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B) IBUXKETCS CAMOTCKOM;
T') IBUTAThCS HE Oy/IeT.

6.19. Cratudeckuit Hamop ompeeseTcs mo Gopmyie

a) H_=H_ +KJ";

0) 128 g
am ’Illgd4
B) H,,=KQ™
D H =izt L.
Pg

6.20. TpyOGompoBo/, M0 KOTOPOMY JKHUIKOCTh MTEPEKAYNBACTCS U3 OJTHON €MKOCTH B
JPYTYIO HAa3bIBACTCS

a) 3aMKHYTBIM;

0) pa30MKHYTHIM;
B) HANPaBJICHHBIM;
T') KOJIBLIEBBIM.

6.21. TpyGonpoBoa, IO KOTOPOMY KHJIKOCTh IIUPKYJIHPYET B TOM K€ 00BbEME Ha3bIBa-
eTcst

a) KpyroBoif;

0) UMPKYJISIITUOHHBIN;
B) 3aMKHYTbIN;

') CAMOBCACHIBAIOIIIH.

6.22. YxaxuTe Ha pUCYHKE T€OMETPUUYECKYIO BHICOTY BCACHIBAHUS
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6.23. YkaxuTe Ha pUCYHKE T€OMETPUYECKYIO BHICOTY HarHETaHUS
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a) 2+3;
0) 3+4;
B) 14+2;
r) 1+4.

6.26. IIpaBuio ycToiunBoOi pabOThl HacOCa IIIaCUT

a) MPH YCTAaHOBUBILIEMCSI TEUCHUH KUJIKOCTH B TPyOOIPOBO/I€ HACOC Pa3BUBAET HATIOP,
paBHBII IOTPEOHOMY;

0) mpu yCTaHOBUBIIIEMCS TEUEHUH JKUIKOCTH Pa3BUBAEMbIii HACOCOM HAIOp AOHKEH
OBITH OOJIBITIE TOTPEOHOTO;

B) MPY yCTAHOBUBIIEMCS TEUCHUH KUAKOCTU B TPYOOIIPOBOIE PACXO KUIKOCTH OCTa-
€TCsI IOCTOSIHHBIM;

I') IPU YCTAHOBUBILIEMCS TEUEHUH JKUJKOCTH B TPYOOIPOBO/IE 1aBICHUE KUIKOCTH
OCTaeTCs MOCTOSIHHBIM.

6.27. XapaKTepuCTHKON HacOoCca HAa3bIBACTCS

a) 3aBUCHMOCTb U3MCHEHUS JIABJICHUS M pacXoia MPU U3MECHCHUH YaCTOThI BPAIICHHS
BaJja,

0) ero reoMeTpUYECKUE XapaKTePUCTHKU;

B) €r0 TEXHUYCCKHE XapaKTePUCTHKU: HOMUHAJIBHOE JaBJICHHE, pACXO] i YacTOTa Bpa-
meHus Bana, KIII;

T') 3aBHCHMOCTh HAIopa, Co31aBacMoro HacocoM H,,. OT ero mojgauu mpu MOCTOSTHHOM
JacTOTE BpAICHHS BaJia.

6.28. Meton pacuera TpyOOIpPOBOAOB C HACOCHOM MOAaueH 3aKII0YaeTCs

a) B HAXO0XKJICHUH MaKCUMaJIbHO BO3MOXKHOU BBICOTHI TTOIbEMA KUIKOCTHU MMYTEM I10-
CTPOEHUS XapaKTEPUCTUKU TPYOOIPOBOIA;

0) B coCcTaBJICHUYU ypaBHEHUs bepHyIuH JIJ1 HAaYaJIbHOW U KOHEYHOU TOYEK TpyOoIpo-
BOJIA;

B) B COBMECTHOM IMTOCTPOCHUU HA OJTHOM rpaduke KpUBBIX MOTPEOHOTO HAIOpa U Xa-
PaKTEPUCTUKH HAcOCa C TIOCIEAYIOIINM HaX0KJICHHEM TOUKH WX TICPECCUCHUS;

T') B ONIPEICIICHUN COTIPOTUBIICHUS TPYyOOIPOBOIa MTyTEM 3aMEHBI MECTHBIX COITPOTHB-
JICHUH YKBUBAJICHTHBIMU JTHHAMH.

6.29. Touka nmepeceueHns KpUBOM MOTPEOHOTO HATIOPA C XapaKTEPUCTUKON Hacoca
Ha3bIBACTCSA

a) TOYKOM ONTUMANIbLHON pabOThI;
0) paboueil TOUKOI;

B) TOUYKOM MOJauH;

I') TOYKOI Hamopa.
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6.30. Pe3koe noBbIlIeHNE JaBJICHUs], BO3ZHUKAIOIIIEE B HATIOPHOM TPpYOOIIPOBOJIE MPHU
BHE3AITHOM TOPMOKCHHUH paboueil )KUIKOCTH Ha3bIBACTCS

a) TUAPABIMYCCKUM yIapOM;
0) rUIpaBINYECKUM HAIIOPOM;
B) TUJPABINICCKUM CKAYKOM;
T') THAPABIMYECKUN TTPBIKOK.

6.31. [ToBpITIeHUE TaBIICHUS TIPU THIPABINICCKOM yIape ONpeaeseTcs mo Gopmyse

a) AP, = £ 0) APy =pgh'
P
— : — el
B) AR, = puges r) AP = pupe

6.32. CKopoCTh pacipOCTPaHCHUS YIaPHOM BOJHBI IPU a0COJIOTHO KECTKUX CTCHKAX
TpyOOIIpoBOIa

a) 1 6) .o |£;

B)FF; D, [
K AB,

6.33. Unkpycranus TpyO 31O

a) yBEJIMYEHHUE MIEPOXOBATOCTH CTEHOK TPyOOIPOBOAA;

0) oTJeIeHre YacTHll BEIIeCTBa OT CTEHOK TPYO;

B) 00pa3oBaHUE OTJIOKEHUH B TpyOax;

I') YMEHBIIIEHUE MPOYHOCTHBIX XapaKTEPUCTHK TPyOOIIpOBOIa.

6.34. Y napHas BoJIHA ITPU TUPABIMYECKOM yAape 3TO

a) 00JacTh, B KOTOPOH MPOUCXOUT YBEIUUECHUE JTABIICHHUS;

0) 00;1aCTh, B KOTOPOM YaCTHIIBI )KUJIKOCTH YJIAPSIOTCS IPYT O APYTa;
B) BOJIHA B BHJIE CXKaTOr0 00beMa KUIKOCTH,

') 00J1aCTh, B KOTOPOU XKUAKOCTh yAapsIET O CTEHKU TPyOONpoBoa.

6.35. 3aTyxaHue KojaeOaHuii TaBIeHUS MTOCIE THAPABIMUECKOTO yaapa MPOUCXONT 3a
cuer

a) MIOTEPH SHEPTHH JKUIKOCTH TP PaCIIPOCTPAHECHNUHN yIapHOM BOJIHBI Ha MPEOA0JICHUE
COMPOTUBJICHUS TPYyOONPOBOIA;

0) MoTepy SHEPIUM KUAKOCTH HAa HarpeB TpyOONpoBOa;

B) IOTEPHU PHEPTUU Ha JehOpMaIINIO CTEHOK TPYOOIpPOBO/Ia;
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I') IOTEPb SHEPTUH KUJKOCTU Ha TIPEOJI0JIEHHE CUJI TPEHHUS U yXOJa SDHEPTUH B pe3ep-
Byap.

6.36. CxopocTh pactpocTpaHEHHS yIapHOU BOJHBI B BOJIC pPaBHA

a) 1116 m/c;
0) 1230 M/c;
B) 1435 M/c;
r) 1534 m/c;

6.37. SHCpFI/IH HaCOCa Ha BbBIXOAC ITPHU U3BCCTHOM HAABJICHHUN U CKOPOCTH KUIKOCTH
OIIPCACIINTCA KaK

=2 2

2 2
a) P+ut. 6) E_'_U . 1) pgh+;—
g

; ; B) Y
2pg pg 2z pg 2z

6.38. XapakTepucTrKka 1mocaea0BaTeIbHOTO COSTMHCHHS HECKOJIBKUX TPYyOOITPOBOIOB
OIIpEIENISACTCS

a) MepeceyeHueM XapaKTepUCTUKN HAcOca ¢ KpUBOU MOTPEOHOTO HATIOPA;

0) ciokeHneM a0CIUCC XapaKTePUCTUK Kaxa0ro TpyOOompoBo/ia;

B) YMHOXEHHUEM OPJUHAT XapaKTEPUCTUK KaXKJIOr0 TPyOOIPOBOIa HAa OOIIHI pacxo/
KHUIKOCTH;

T') CJIOKEHUEM OPJIMHAT XapaKTEPUCTUK KaKIOTO TPyOOIpPOBOIA.

6.39. Cuctema CMEXHBIX 3aMKHYTBIX KOHTYPOB C OTOOPOM KHJIKOCTH B Y3JIOBBIX TOY-
KaxX WM HEMPEPHIBHOM pa3/iaueii sKUIKOCTH Ha OT/ACIbHBIX YYaCTKaX Ha3bIBACTCS

a) CII0’KHBIM KOJIBLIEBBIM TPYOOIPOBOAOM;

0) pa3BeTBJICHHBIM TPYOOIIPOBOIOM;

B) NIOCJIEIOBATENbHO-TIApAILIEIBLHBIM TPYyOOIIPOBOIOM;
') KOMOMHUPOBAHHBIM TPYOOIPOBOIOM.

6.40. Eciu cratuueckuit Haniop H., > 0, 3HaYUT )XUIKOCTD

a) IBIDKETCS B IOJIOCTH C MTOHMKCHHBIM JIaBJICHUEM:;
0) IBMIKETCS B TTOJIOCTH C TIOBBIIICHHBIM JaBICHUEM;
B) JIBIDKETCSI CAMOTEKOM;

I') IBUTAaThCs HE OyIeT.

Pexomenayemas ureparypa
[Ipu n3yyeHnu JaHHOW TEMBI UCIIOJIb3YITE CICAYIOUIYIO JUTEPATYPY:
ocHoBHas [1, 2, 3], nomonuutensHast [1].
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Tema 7. 'mapaBauueckuii yaap.

enb: u3yuuth ypaBHeHusi PeliHonbaca. OCHOBHBIE METOJbI MOJYYEHUS HHC-
KPETHBIX aHAJIOIOB. KOHEYHO-PAa3HOCTHBIM METOJ W METOJ KOHEUHBIX 3JIeMEHTOB. Ko-
HEYHO-pa3HOCTHBIE Qopmbl ypaBHeHH HaBwe-Ctokca u Peitnonbaca. OOmas cxema
IIPUMEHEHUST YUCICHHBIX METOJIOB U UX peanu3anus Ha OBM. Mcnonb3oBanue coBpe-
MEHHBIX MPOrPAMMHBIX CPEACTB PH MOAEIUPOBAHNUN THAPABINYECKUX CUCTEM.

Y4eOHbIE BONIPOCHI:
1. VYpaBuenus PeiiHonbaca.
2. OcHOBHBIEC METO/IBI MTOJTyUEHHUsI AUCKPETHBIX aHAIOTOB. KoHeuHo-pasHocTHBIE dop-
Mbl ypaBHeHuid HaBbe-Crokca u PeliHomnbaca.
3. Obmas cxema MPUMEHEHUS YUCIEHHBIX METOJIOB U UX peanu3anus Ha DOBM.

MeTozmqecnme PEKOMEHIAIUMA 110 H3YICHNTIO TEMbI

[Ipy n3ydeHun TeMbl HEOOXOAUMO M3YUUTh 3aMHCh NH(dEpEeHIINATBHBIX YpaBHE-
Huii HaBee-CTokca u PeliHombica B KOHEUHO-PA3HOCTHOW (popMe U METOJIMKY HUX YHC-
JICHHOM peaiu3alniu.

W3y4uB TeMy, CIIylIaTeab AOJIKeH:
3HaAMb!
1. Kak 1 moyemy BO3HUKAET FUAPABINYECKUN yAap B TpyOONIPOBOJAX.
2. Kak mpoucxXouT NOBBIIEHUE TABJICHHUMN MTPU THIPABIMYECKOM YIape.
3. Uto takoe ¢aza ynapa. CKopocTh pacipoCTpaHECHUs YIapHON BOTHBI.
4. CriocoObl yMEHbILIEHUS TABJICHUS MIPU TUIPABINYECKOM yIape.
ymemy:
1. IlpumeHsATh KOHEUHO-pa3HOCTHBIE PopMbl ypaBHeHH HaBbe-CTokca u PeitHouib-
JICa JUIs PELICHUS TPAaKTUYECKUX 3a/1a4.
2. IlpuMeHsTH O0IIYI0 CXEMY YHMCICHHBIX METOJIOB M peajn30BbIBaTh UX Ha DBM.
3. IlomyuyaTh OCHOBHBIE METO/IbI IUCKPETHBIX AHAJIOTOB.

Tembl 10okJ1210B U pedepaToB
3. YpaBHenus PeitHombaca.
4. OCHOBHBIE METO/bI MOJIYYEHUS TUCKPETHBIX aHanoroB. Koneuno-paznoctHsie (op-
Mbl ypaBHeHnid HaBbe-CTokca u PeliHonbaca.
3. O6u1as cxema NPUMEHEHHUS YUCICHHBIX METO/IOB U UX peanu3auus Ha DBM.

Bonpocel 111 caMOKOHTPOJISA
[ToHsiTHE THIPABIUYECKOTO yapa, 4eM OH OOYCIIOBJIEH.
Cxema IBUKEHUS yAapHOUW BOJIHBI IIPU THAPABIMUYECKOM yAape.
@u3nyecKrue OCHOBBI SBJIICHUS TUIpOYyAapa.
Cema u3MeHEHUs J1aBJICHUSI BO BpPEMEHH y KpaHa.
[TonsiTue nurensHOCTH a3kl yaapa.
dopmyna sl ONPEAECICHNS BEIIMYMHBI OBBIIICHUS JABJICHUS MPU THAPABINYE-
CKOM yzape.

ook wnE
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CKOpOCTh pacnpoCTpaHeHUsl YAapHOW BOJIHBI.
8. ®axTophbl, BIUAIOIIME HA CKOPOCTh PACIPOCTPAHEHHs yJapHON BOJIHBI U Ha Be-
JMYHMHY OBBIIICHUS JABJICHUS.
9. IonsTue daswl ynapa.
10.Beipaxenust 151 pacueTa CKOPOCTH PaCIPOCTPaHEHUs yIapHON BOJIHBI.
11.@akTopsl, BIUAIONINE HA BETUYMHY CKOPOCTH PACIPOCTPAHEHUS YAAPHON BOJIHBI
[ToHsiTHE IPSIMOTO M HEMPAMOTO TUAPABINYECKOIO yaapa.
12.TlocnencTBus THAPABIMYECKOTO yaapa.
DKCIUTyaTallUOHHBIE U KOHCTPYKTOPCKUE MEPOIIPUSATHUS 110 YMEHBIIICHUIO THIPaB-
JUYECKOTO yJiapa.
KoHTpoJibHBIE TECTHI

7.1. 'mapaBnuyecKMMU MallliHAMU Ha3bIBAIOT

a) MaITuHBI, BEIPA0ATHIBAIOIINE SHEPTHIO U COOOIIAIOIITNE €€ KUIKOCTH,

0) MaIIMHBI, KOTOPBIE COOOIIAIOT MPOXOISIICH Yepe3 HUX KUAKOCTH MEXaHUUECKYIO
SHEPIHIO0, TUOO MOJYYAOT OT KMIKOCTH YacTh SHEPIUH U IIEpPEaloT e¢ pabounM opra-
HaM;

B) MaIlIMHBI, CITIOCOOHBIE pabOTaTh TOIBKO IIPH UX MOJHOM IOTPYKEHHUH B KUIKOCTD C
COOOIIIEHUEM UM MEXaHUUECKOM IHEPTUH IMPUBOJIA;

T') MaIlIUHbI, COETUHSIOIINECS MEXKy cO00M crucTeMol TpyOOpOBOAOB, IO KOTOPHIM
JBIDKETCS pabodast )KUIKOCTh, OTAAr0MIas SHEPTHIO.

7.2. 'maponiepenaya - 310

a) cucTeMa TpyOOIpPOBOOB, IO KOTOPBIM JBHKETCS KHUAKOCTh OT OJTHOT'O THIPO3JIC-
MEHTA K JIpyromy;

0) cucTemMa, OCHOBHOE Ha3HAYCHUE KOTOPOU SIBJISIETCA Mepeiaua MEXaHMYECKOM IHEep-
T'UU OT JIBUTATEJNs K UCTIOJHUTEILHOMY OpraHy MOCPEACTBOM paboueid )KUIKOCTH;

B) ME€XaHMUECKas nepeaya, padboTaroniasi mOCPeACTBOM JEHCTBUS HA HEE SHEPTUU
JBUKYIIEHCS )KUIKOCTH;

r) epenaya, B KOTOPO# *KUAKOCTD MO/ ACHUCTBUEM Mepenaja AaBJICHUNA Ha BXOJIE U BbI-
X0JIe TUIpoanmapara, CooOIIaeT ero BEIXOHOMY 3BEHY JIBH)KCHUE.

7.3. Kakas u3 rpynn nepeurciaeHHbIX TPEUMYIIECTB He OTHOCUTCS K TUApoIiepeaadam?

a) TJIABHOCTh PabOThI, OECCTYNEHYATOE PETYIUPOBAHUE CKOPOCTHU, BHICOKAS HATEHK-
HOCTb, MaJIble Ta0apUTHBIC Pa3MepHhI;

0) MeHbIIIas 3aBUCIMOCTh MOMEHTA Ha BBIXOJITHOM Bally OT BHEIIHEH HArpy3KH, MPUIIO-
KEHHOU K UCTMIOJHUTEIILHOMY OpraHy, BO3MOKHOCTb Ilepeiadyd O0JIbIIUX MOIIHOCTEMH,
BBICOKAs HaJIC)KHOCTb;

B) OeccTyneHyaToe peryJupoBaHrue CKOPOCTH, Majible TabapUTHbIE pa3Mephl, BO3MOXK-
HOCTb Nepelauyl SHEPTruu Ha OOJIbIINE PACCTOSHUSA, TUIABHOCThH pabOThI;

r) 6€30MacHOCTh pabOThI, HAJAEKHAS CMa3Ka TPYLIUXCS YacTe, JIETKOCTh BKIIOUEHUS U
BBIKJTIOUEHHUS, CBOOOAA PACIOJI0KEHUS OCEH U BaJIOB IPUBOJUMBIX arperaTos.
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7.4. Hacoc, B KOTOPOM KUIKOCTb IEPEMEIIAeTCs MO ICUCTBUEM IIECHTPOOEIKHBIX CHUJI,
Ha3bIBAETCS

a) JIOTIaCTHOM LEHTPOOEKHBIN HACOC;

0) TonmacTHOM OCEBOM HAcOC;

B) TIOPIITHEBOM HACOC IIEHTPOOEKHOTO JCHCTBHS;
r) nuddhepeHraIbHbIN [IEHTPOOSKHBIN HACcOC.

7.5. OceBble HACOCHI, B KOTOPBIX MOJ0XKEHHE JIOMAcTel paboyero Koyieca He U3MEHSIET-
Csl Ha3bIBAETCA

a) CTAIMOHAPHO-JIOMACTHBIM;
0) HEITOBOPOTHO-JIOMACTHBIM;
B) KECTKOJIONACTHBIM;

I') )K€CTKOBHUHTOBBIM.

7.6. B mOBOpOTHO-TONMACTHBIX HACOCAX TOBOPOTOM JIOTIACTEN PETYIUPYETCS

a) peXKUM JIBIYKCHUS JKMIKOCTH Ha BBIXOJIC U3 HAcOCa,;
0) CKOpOCThH BpAIIICHHS JIOMIACTEH;

B) HAIIPaBJICHUEC MOJAYH JKHJIKOCTH;

T') oJava XUIKOCTH.

7.7. IlopiiHeBbIE HACOCHI MO TUITY BHITECHUTENEH KIaCCUPUIUPYIOT Ha

a) TUTyH)KEepPHBIE, MOPIIHEBBIC U AUadparMeHHbIE;
0) MIIyH)XepHbIe, MEMOpPaHHBIEC U MTOPIIIHEBHIE;

B) TIOPIITHEBHIE, KYJIAYKOBbIE U THa(pparMeHHbIE;
r) nuadparMeHHbIe, JOMACTHHIE U TUIYHKEPHBIC.

7.8. Ha pucynke n300pa)eH MOpIIHEBOW HACOC MPOCTOTO ACHCTBHUS. YKaXKHUTE HEMpa-
BUJIbHOE 0003HAYEHHE €TI0 DIIEMEHTOB.

(3
b

a) 1 - numuHap, 3 - WTOK; 5 - BcachIBalOIIUN TPYOOIIPOBOI;
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0) 2 - mop1eHsp, 4 - pacXoIHBIN pe3epByap, 6 - HarHeTaTeNbHbIN KJIaaH;
B) 7 - pabouas kamepa, 9 - HanmopHbIN TpyOonpoBo, | - UIHHAD;
r) 2 - IOpIlIeHb, | - nuauHap, 7 -padboyas kamepa.

7.9. O6wvemuniii KIIJ] Hacoca - 310

a) OTHOIICHHE €Tr0 JCHCTBUTEIHHON MOIaYH K TEOPETUUYECKOM;

0) OTHOIIIEHUE €0 TEOPETUUECKOM MO/1au K I€UCTBUTEIIBHOM;

B) Pa3HOCTh €TI0 TEOPETUUECKON U JEHCTBUTEIBHON MO1aUH;

T') OTHOIIIEHHE CYMMBI €T0 TEOPETUIECKOMN M JIEHCTBUTEILHOM T0/IaY K YacTOTe 000po-
TOB.

7.10. Teopetuueckas mojava MOPIUIHEBOTrO HACOCA MPOCTOTO JEHCTBHUS

a) O = Fién,; 0) o, = 7,
FI
B)Qrz'%ﬂ; r) O = Fién

7.11. JleiicTBUTENbHAS TI0/1a4a MOPITHEBOTO HACOCA MPOCTOTO JECUCTBUS

a) Oy = Fin;
%) or = T;‘
E) O = f_ﬂ;
I) O = Finn,

7.12. B mopiiaeBOM Hacoce MPOCTOTO JEHCTBUS OJJHOMY O0OpPOTY JIBHTaTENsI COOTBET-
CTBYET

a) 4eThIpe X0/1a TIOPIITHS;
0) OMH XO/1 TOPIIIHS,

B) JIBa X0/1a MOPIIIHS;

I') OJIOBUHA XO/a MOPIIIHS.

7.13. HenoHOTA 3amoHeHUs paboydeil KaMephbl MTOPIITHEBBIX HACOCOB

a) YMEHBIIIaeT HEPABHOMEPHOCTH TO/IaUH;

0) yCTpaHsIeT YTEUKH KUIAKOCTH U3 padoveil KaMephl;
B) CHMKAET JICUCTBUTEIbHYIO MTOa4y HAcOCa;

T') YCTpaHsIET HECBOCBPEMEHHOCTD 3aKPBITHUS KJIAMIAHOB.

7.14. B nopiiHeBOM Hacoce JBOMHOTO IEUCTBUS OJJHOMY XOJy HOPIIHS COOTBETCTBYET
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a) TOJILKO TIPOIIECC BCACHIBAHUS;

0) mporecc BcaChIBaHUSI M1 HATHETAHUS,

B) TIPOIIECC BCACHIBAHUSI WJIM HATHETAHMUS;

T') MPOIIECC BCAChIBAHUS, HATHETAHMS ¥ CHOBA BCACHIBAHMUSI.

7.15. B nopmiaeBoM Hacoce MpoCTOro AEHCTBUS OAHOMY XOJy MOPIIHS COOTBETCTBYET

a) TOJIbKO MPOIIECC BCAChIBAHMUSI;

0) TOJBKO MPOIECC HArHETAHMUS;

B) TIPOIIECC BCACHIBAHMSI MJIM HAaTHETaHUS;

T') HA OJMH MPOIIECC HE BBIMOIHACTCS MOJHOCTHIO.

7.16. Ha xakoM pucyHKe U300paKeH MOPITHEBONW HACOC IBOMHOTO JICUCTBUA?

J'Llﬁ Il

—T= — T —
B =
2) L 5) s
JTL JTL
5) W 0 W

7.17. Teopetnueckas nojgaya audpepeHImaibHOro NOpIIHEBOro Hacoca Onpeaensercs
o ¢hopmyiie

a) Or = Fin; 0) Or = Fén +(F - )in;
B) On=(F— én; r) Or = 2Fin.

7.18. Haubosnbias u paBHOMEpHas mojiaya HabJro1aeTcs y MOPITHEBOTO HAacoca

a) IPOCTOrO JICUCTBUS;
0) IBOMHOTO IEUCTBUS;
B) TPOMHOTO ACHCTBUS;
) nudpepeHInaIbHOTO TEHCTBUS.

7.19. UnnukaTtopHast AuarpaMmma MmopIrHeBOro Hacoca 3TO

a) rpauK U3MEHEHUs JaBJICHUS B HWIMHAPE 32 OAWH XO/ MOPILIHS;

0) rpaduk M3MEHEHUs AaBICHUS B IWIMHJIPE 32 OJUH MOJIHBIA 000POT KPUBOLIUIIA;

B) rpadukK, NOJYyYEHHBIN C TOMOIIBIO CTIEHHUAIBLHOTO MPHUOOpPA - HHIAUKATOPA;

r) rpaduk U3MEHEHHs 1aBJICHUS B HATHETATEIbHOM TPYOONpOBO/IE 3a TIOJTHBIA 000POT
KpUBOLIUIIA.
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7.20. UnqukaTtopHas 1uarpaMma mo3BoJjsieT

a) CIEIUTh 32 PABHOMEPHOCTBIO MOJAUYH KUIKOCTH;

0) onpeneauTh MAaKCUMAJIBHO BO3MOXHOE JIABJIEHUE, PA3BUBAEMOE HACOCOM;
B) YCTaHABJIMBATh YCIOBUS OCCKaBUTAIIMIOHHON paOOThI;

I') IMarHOCTUPOBATh TEXHUYECKOE COCTOSIHUE Hacoca.

7.21. MomHOCTh, KOTOpAst EPEASTCs OT MPUBOAHOTO JIBUTATENS K Bally HACOCA HA3BI-
BaeTCs

a) MoJIe3Has MOIITHOCTb;

0) mojiBeICHHAsI MOIITHOCTb;

B) THJIpaBINYCCKast MOIITHOCTb;
I') MEXaHUYECKasi MOIIIHOCTbD.

7.22. MOmHOCTD, KOTOPasi OTBOAUTCS OT HAcOCa B BUJE TTOTOKA KUIKOCTH TI0]T JaBJIe-
HUEM Ha3bIBAETCS

a) MOJBEICHHAS MOIIHOCTB;

0) rmoje3Hast MOIITHOCTh;

B) THJIpABINYCCKasT MOIIHOCTB;
') MEXaHU4YECKast MOIITHOCTD.

7.23. O6wvemusiii KITJ[ Hacoca oTpaxaeT moTepu MOIHOCTH, CBSI3aHHBIC

a) ¢ BHYTPEHHUMHU TIEPETEUKaMU KUIKOCTH BHYTPH HAcOCa Yepe3 3a30Pbl MOIBUKHBIX
JJIEMEHTOB;

0) C BOSBHUKHOBEHUEM CHUJIbI TPEHUSI MEXKTY TTOJABMKHBIMU dJIEMEHTAMHU HACOCA;

B) C AeopMaliueii moToka padboydei >KUIKOCTH B HACOCE M C TPEHUEM KUIKOCTH O
CTECHKHU TUJIpoarapara;

I') C HEMIOCTOSIHHBIM PacXOJI0OM >KHJIKOCTH B HATHETATEILHOM TPYOOTIPOBO/IE.

7.24. Mexannveckuii KI1J[ Hacoca oTpaxaeT motepu MOIIIHOCTH, CBSI3aHHBIC

a) ¢ BHYTPEHHUMHU TIEpPETeUKaMU KUIKOCTH BHYTPH HAcOCa Yepe3 3a30Pbl MOBUKHBIX
DJIEMEHTOB;

0) ¢ BOBHHKHOBEHHEM CHJIBI TPECHHUS MEX Ty TTOABMYKHBIMH JICMEHTAMHU HACOCA;

B) ¢ nedopMmaiiueit moroka pabouei KUJIKOCTU B HACOCE U C TPEHUEM KHUIKOCTH O
CTCHKHU THApOaniapara;

T') C HEMTOCTOSTHHBIM PacX0JI0M JKUJIKOCTH B HarHETATSIIBHOM TPYOOTIPOBO/IC.

7.25. I'mppaBnuueckuii KITJI Hacoca oTpakaet moTepu MOIIHOCTH, CBSI3aHHBIC

a) C BHYTPEHHUMH MEPETEUKaMU KUJKOCTH BHYTPH Hacoca 4yepe3 3a30pbl MOABUKHBIX
DJIEMEHTOB;
0) ¢ BOBHUKHOBEHHUEM CHUJIbI TPEHUSI MEXKTY MTOJBUKHBIMU 3JIEMEHTaAMHU HACOCa;
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B) C AeopMalieii MoToka padode >KUIKOCTH B HACOCE U C TPEHUEM KHUIKOCTH O
CTEHKH THJIpoaniapara;
') C HEMOCTOSIHHBIM PAacX0JI0OM KUAKOCTU B HATHETATEILHOM TPYOOIIPOBOIE.

7.26. Kaxoit ruipaBIMueCKUl 2JIEMEHT U300paKeH Ha pUCYHKe?

D —

T
a) TUAPOLIMIUHAP TOPITHEBOM;

0) TUAPOLMIIMH/IP TUTYHKEPHBII;

B) TUJPOLMIMHIP TEIECKOUYECKUH;

T') THAPOLIMIUH/P C TOPMOKEHHEM B KOHIIE XO/1a.

7.27. Kako¥t ruipaBIM4ecKuil 2JIeMEHT U300pakeH Ha pUCYHKE?

—

™

a) KJIalaH HAIOPHBIA;

0) TUAPOAKKYMYJISITOP TPY30BOM;
B) JApOCCEIbh HACTPAUBAECMBIN;

I') TUAPO3aMOK.

7.28. Kakoit TuipaBIM4eCcKuii DJICMEHT U300pakeH Ha PUCYHKE?

I

a) TUIPOIUIHH/D;

0) rMapPO3aMOK;

B) THAPOINPE0oOpa30BaTEb;
I') TUAPOPACTPEIETUTED.

7.29. Kakoit ruipaBIM4eCcKuil 2JIEMEHT U300pakeH Ha PUCYHKE?

1%

a) TUJIPOHACOC PETYIUPYEMBbIiA;

0) TUAPOMOTOP PETYIUPYEMBIN;
B) TIOBOPOTHBIN THAPOLIUIUH/IP;
I') MAHOMETD.

7.30. Kakoit ruipaBIM4ecKuii 2JIEMEHT U300pakeH Ha PUCYHKE?
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O

a) THIPOHACOC PEBEPCUBHBIIA;
0) THIPOHACOC PETYIUPYEMBbIH;
B) TUJPOMOTOP PEBEPCUBHBIN;
I') TETNIOOOMEHHUK.

7.31. Kakoit ruipaBIM4eCcKuii 2JIECMEHT U300pakeH Ha PUCYHKE?

[

[ -
a) KJ1armaH oOpaTHbIN;
0) KJ1anaH peayKIIMOHHbIN;
B) KJIallaH HANlOPHBIN;
I') KJIalaH nepenaja J1aBIeHUM.

7.32. Kakoit ruipaBIu4ecKuii 2JIEMEHT H300pakeH Ha pUCYHKE?

a) TUAPOAKKYMYJISITOP TUTYH)KEPHBIN;

0) TUAPOAKKYMYJISITOP TPY30BOM;

B) THIPOAKKYMYJISITOP TTHEBMOTHIPABINYECKUN;
T') TUAPOAKKYMYJISITOP MPY>KUHHBIH.

7.33. Kakoit ruipaBI4ecKuii 2JICMEHT U300pakeH Ha PUCYHKE?

]
gl X
[
a) TUAPOPACIPEICTUTENb TBYXJIMHEHHBIN YeTHIPEXITO3UIIMOHHBII;
0) TUApPOpACTIPECTUTENb YETHIPEXINHEHHBIN IBYXITO3UIIUOHHBIH;

B) TUAPOPACIIPECTUTEND ABYXIO3UIIMOHHBINA C YIPABIECHUEM OT 3JIEKTPOMArHUTa;
') THIPOPACTIPEACIIUTENb KIAaHHOTO TUTIA.

7.34. Kakoit ruipaBIMueCKUi dJIEMEHT U300paKeH Ha pUCYHKeE?

a) TeTTI00OMEHHUK;
0) punbTp;

B) TUIPO3aMOK;

T') KJIarmad OOpaTHBIN.
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7.35. Kakoit ruipaBiInuecKuii J1EMEHT U300paKeH Ha pUCYHKe?

R
—

a) KJ1araH oOpaTHBI;

0) Ipoccenp peryupyemblii;
B) APOCCENb HACTPAUBAEMBIN;
T') KJIanaH peayKIIHOHHBIMN.

7.36. Kakoit ruipaBIMuecKuid 3JIEMEHT U300paKeH Ha pUCYHKe?

a) TUAPOAKKYMYJISTOP IPY30BOI;
0) rugponpeoOpazoBaTeb;

B) THJIPOIIMJIMHJIP C TOPMOKEHHUEM B KOHIIE X0/1a;
I') TUAPO3aMOK.

7.37. Kakoit TuipaBIMYeCcKuii DJIEMEHT U300pakeH Ha PUCYHKE?

—

a) KJIamnaH npsMou;

0) KJ1araH oOpaTHBIN;
B) KJIallaH HaIllOPHBbIIA;
T') KJIalaH MOMOPHBIH.

7.38. Kakoit ruipaBInvecKuii 2JIeMeHT H300pakeH Ha pUCYHKE?

a) TUAPOAKKYMYJISITOP TUTYH)KEPHBIN;

0) THAPOAKKYMYJISITOP TPY30BOM;

B) THIPOAKKYMYJISITOP TTHEBMOTHIPABINYCCKUN;
T') TUAPOAKKYMYJISITOP PEryIUPyEMBbIi.

7.39. Kakoit ruipaBInuecKuii JIEMEHT U300paKeH Ha pUCYHKeE?

|
[ = =
11X
I
a) TUAPOpACIPEIETUTENb YEThHIPEXIMHEHHBIA TPEXITO3UIIMOHHBII;
0) ruapopacIpeenUTeNb TPEXJIMHENHBIN TPEXTTO3UIIMOHHBIH;

-f
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B) TUPOPACTIPEAETUTEIND ABYXIMHEUHBIN LIECTUIO3UIIMOHHBIN;
') TUAPOPACIPENETUTEND YEThIPEXIMHENHBINA JBYXITO3UIIMOHHBIN.

7.40. Kako¥t TuipaBIMYeCKUi JIEMEHT U300pakeH Ha PUCYHKE?

~>-

a) puibTp;
0) TemI00OMEHHUK;

B) THIPO3aMOK;
I') KJ1anaH oOpaTHBIN.

Pexomenayemasi iureparypa
[Ipu n3yyeHnn JaHHOW TEMBI UCIIOJIB3YUTE CIEIYIONIYIO JUTEPATYPY:
ocHoBHas [1, 2, 3], nononauTenbHas [1].

METOAUYECKHE PEKOMEHJALIUHA 110 HOAI'OTOBKE
K 39K3AMERY

OK3aMeHbl SBISIOTCS (OPMON HMTOTOBOIO KOHTPOJISL YCHEBAEMOCTH KYpPCaHTOB
(cmymaTeneit). OHM IPOBOAATCS B 00beMe pabouuX Nporpamm Mo AUCLHUILINHE.

DK3aMEHBI SBISIIOTCS 3aKJIFOYUTEIIBHBIM 3TAllOM W3Y4YEHUs TUCLHMILIMHBI B TIOJIHOM
o0beEMe WIHM €€ YacTH, OINpPENESIOUIMM YPOBEHb TEOPETUUYECKUX 3HAHUH U yMEHHH,
IpUOOPETEHHBIX 3a KypC (CEMeCTp), pa3BUTHS TBOPUECKOI'O MBIIUICHHS, YMEHUE CUH-
TE€3UPOBATh 3HAHUS U IPUMEHATh UX B IPAKTHUYECKON IEATEIHOCTU IOKAPHOM OXpa-
HBI.

OK3aMeH 0 JUCLUIUIMHE NMpoBoaATcs cornacHo [lonoxkeHnro o sk3ameHax lBa-
HoBckoro uncruryra I'TIC MUC Poccun.

IlepeyeHb BONPOCOB K IK3aMEHY

1. OcHoBHBIEC (PU3MUECKHE CBOMCTBA KUJKOCTEH U ra3oB.
2. Cuiibl, IEUCTBYIOIIHNE HA >KUAKOCTh. [ MIPOCTATUYECKOE JTaBICHUE M €TI0 CBOW-
CTBa.

3. HuddepenmansHoe ypaBHEHUE PABHOBECHS KUIKOCTH.

4. OcHOBHOE ypaBHEHHE ruapocTaTuku. 3akoH Ilackars.

5. IIpuMeHeHrne OCHOBHOTO ypaBHEHMS T'MIPOCTATHKU K PEIIECHUIO MPAKTHYECKUX 3a-
nad.

6. JlaBieHue )KMJIKOCTU Ha MJIOCKUE U KPUBOJIUHEUHBIE CTEHKH.

7. Dmropbl THAPOCTATHYECKOTO 1aBJICHHUS.

8. 3akoH Apxumena.

9. OcHOBHbIE TOHATHUSI TUAPOAMHAMUKH. YPpaBHEHUE HEPa3pbIBHOCTU (CILIOIIHOCTH)
JIBUKEHUS.

10. Iuddepenimanbabie ypaBHEHUS ABUKEHUS UACATBHON KUAKOCTH.

11. VpaBuenune bepuyinu st uaealibHON KUIKOCTU. Ero sHepreTuyeckuii 1 reoMeT-
PUYECKUN CMBICI.
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12. ludbdepennmanpupie ypaBHEHUS JIBWKECHUS peaIbHOM KuUJIKOoCcTH (ypaBHeHHs Ha-
Bbe-CTOKCA).

13. Tlogo6ue ruapomexanndeckux mporeccon. O600IIEHHOE KpUTEpraIbHOE ypaBHe-
HUE THIPOJUHAMUKH.

14. YpaBuenue bepuynnu nmns peanbHou KUAKOCTH. ['paduueckas nuHTeprpeTarus
ypaBHeHMs bepHyum.

15. IIpakTueckne NpuiIoKeHUs ypaBHEHUS bepHysum.

16. Micnosib30Banue ypaBHEHHs bepHyIuM 1 peleHns 3a/1a4 0KAPHOM IPAKTUKH.
17. OnwiT Pelinonbaca, kputepuii Pelinonnsca.

18. PesxuMBI IBUKEHUS JKUIKOCTEH.

19. TypOyneHTHOCTb U €€ OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTHKH.

20. Buapl rugpaBinyeckux conpoTusieHuil. [lorepu Hamopa no juiHe TpyooIrpoBoja.
21. MecTHbIE CONPOTUBIIEHUS B TPYOOIIPOBOAX.

22. TloTepu Hamopa B TIOKapHBIX pPyKaBax.

23. BiusiHUE peXKUMOB JIBHXKEHHSI )KUJIKOCTH Ha TOTepu Hanopa. O6nactu TpeHus, Me-
TOJBI onpeeneHus KO3 (OUIIMEHTA BHEIIHETO TPEHUS.

24. I'unpaBandeckuil pacuet TpyoonpoBoaoB. Kiiaccudukanus TpyOOnpoBOaoOB U OC-
HOBHBIE PACUETHBIE 3aBUCUMOCTH.

25. OcoOEHHOCTH THIPABIMYECKOTO pacueTa ra3onpoBOIOB.

26. Hcteuenue :KUAKOCTU YEPE3 OTBEPCTHA U Hacaaku. Pacder ckopoctu u pacxona
npu ucreueHuu. KoagpuimeHTs! cxxatus CTpyu, CKOPOCTU U pacxoa.

27. Tumnbl HacagKoOB, 0COOEHHOCTH UCTEUEHHUS KHUAKOCTEH Yepe3 HacaJAKu pa3IndHbIX
THUIIOB.

28. UctedyeHue KUAKOCTU MIPU IEPEMEHHOM YpoBHE. OMOPOKHEHUE PE3EPBYAPOB.

29. I'unpaBnuueckue ctpyu. Knaccudukarus ctpyi, pacuer napameTpoB CTPYH.

30. PacnibsieHHBIE CTPYH M CIIOCOOBI UX TIOYUCHHUS.

31. HeycranoBuBII€eCs ABMKEHHE KUIKOCTU. | HapaBaudyeckuii ynap B TpyOOnpoBo-
Jax.

32. CriocoObl yMEHbILIEHHSI IaBJICHUS MTPU THIPABIUYECKOM Yape.

NudopmanuonHoe odecriedyeHue TUCHUIIINHBI
1. Mynerumenuiinbie ipeseHTanuu B cpeae Microsoft PowerPoint mo Temam:

1.1. OcHoBHbIE (PU3HUECKUE CBOMCTBA )KUAKOCTEH U ra3oB.

2.1. OO1re 3aKOHbI M YPABHEHMS CTATUKH KUAKOCTEH U ra30B. AOCOJIIOTHBIN U OTHO-
CUTEJIbHBIN TTOKON KUIAKUX CPEI.

2.4. OcuoBsl kuHEeMaTukH. OOITME 3aKOHBI M YPaBHECHUS TMHAMUKY KHJIKOCTEH U Ta-
30B. Mozenp nieanbHON KUJIKOCTH.
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3.1.061mmas unterpaibHast popMa ypaBHEHUIN KOJIMUYECTBA JIBHXKEHHSI © MOMEHTA KOJIHU-
4eCTBa JBUKECHUS.

4.1. JIBm>keHue peanbHbIX KUAKOCTe. KpurepruanbHoe ypaBHEHHE TMAPOAMHAMUKH.
5.1. PesxuMbl IBHKEHUS JKUIKOCTH.

6.1.I'ugpaBiardecKue COMPOTURIICHUS U TIOTEPHU Hamopa. [ uapaBiudecKkuii pacuet Tpy-
OOTMPOBOIOB.

6.4.VicTedyenHne XUIKOCTH Yepe3 OTBEPCTUS U HACATIKH.

6.7.I'uapaBnudecKkue CTpyH.

6.9.'mapapnudeckuii yaap B TpyOOINpoBoOIax.

7.1.KoneuHo-pa3znoctHsie popmbl ypaBHeHuid HaBbe-Crokca u Pelinomnbaca.

2. CnpaBoYHO-MH(POPMAIIMOHHBIE TTPOTPAMMBIL:
- BUPTYaJIbHBIN Ta0OPATOPHBIN MPAKTUKYM.

3. IIporpamMmmHBI€ CpeliCTBA
- DJICKTPOHHBIE TECTUPYIOITHNE KOMIUIEKCHI B cpefie I-Test,
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ITpunoxxenue 1
Tabmura 1

[InoTHOCTE P W yIEnbHBIN BEC Y HEKOTOPBIX KHUIKOCTEH

XKuaxocts t, °C p, xr/m® Y, ™3
Bona 0 999,87 9805,37
4 1000 9806,65
10 999,73 9840
20 998,23 9789,29
30 995,67 9764,19
40 992,24 9730,55
Aneron 15 790 7747,25
bensun 15 680-740 6668,52-7256,92
['muniepun 6€3BOIHBIN
Kepocun 20 1260 12236,4
Macno MalmHHOe 15 790-820 7747,25-8041,45
Macno Tpancdopmarop- 20 898 8806,37
HOE
Hedtp HaTypansHas 20 887 8698,5
PryTh
15 700-900 6864,65-8825,98
ChupT METHIIOBBIH, 0 13596 133331
100 % 20 13546 132841
90 %
30 % 0-20 800 7848
Crupr 3tunossiii, 100% 0-20 820 8044,2
70 % 0-20 950 9319,5
40 %
10 % 0-20 790 7749,9
0-20 850 8338,5
0-20 920 9025,2
0-20 980 9613,8
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Tabmuma 2
3HaueHns1 MOAYJsl 00beMHON yrpyroctu Boasl E V
OTeMnepaTypa, Ew B kre/em’ (10° TTa=10,2 kre/cm” ) ipu faBieHuu B am
C
5 10 20 40 80
0 18900 19000 19200 19500 19800
5 19300 19500 19700 20100 20700
10 19500 19700 20100 20500 21200
15 19700 20000 20300 20900 21700
20 19800 20200 20600 21200 22170
Tabmmma 3
3Ha4eHus MOy yIPYyrocTd Boasl Ew mpu nasnenuu 10° I1a
B 3aBHCHMOCTH OT TEMIIEPaTyphl
t, °C 0 5 10 15 20
BEw-10%, I1a 1,86 1,91 1,93 1,96 1,98
Tabnuna 4
KoaddunueHTb 00beMHOTO CKATHS va HEKOTOPBIX KHUIKOCTEH
Kuakoctb BV 104, TTat
Bona 47
['muuepun 22,3
Kepocun 68-92
PryTh 4
CnupT 3THIIOBBIN 113
Tabmuua 5
3naueHus K03(PUITUSHTA TEMIIEPATYPHOTO PACIIMPEHUS BOIBI Bt
. Temmeparypa, B ¢ (B MHJUTMOHHBIX JIOJISIX) TIPH JIaBIICHUH B am
C 1 100 200 500 900
1-10 14 43 72 149 229
10-20 150 165 183 236 289
40-50 422 422 426 429 437
60-70 556 548 539 523 514
90-100 719 704 691 661 621
Tabnuna 6
KoadduimenTtsr TeMiiepaTypHOTo pacIupeHust Bt KUAKOCTEN
(n1s Temnepatyp okono 18 °C)
Kunkocts Bt 104 K?
Aneton 14,3
Benzon 10,6
INuuepun 5,06
Kepocun 10
Hedrs 9,2
PryTh 1,8
Crunugap 9,4
CnupT METHIIOBBIN 11,9
CrupT 3THIIOBBIN 11
Kucnora azornas 12,4
Odup >THI0BHIH 16,3
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Tabmuia 7
3HayeHus AMHAMHYECKOro Kod(dduimenta BsiskocTy aus Boasl U
Temneparypa, °C U Ta-c Temneparypa, °C U Ta-c
0 0,001792 55 0,0005064
5 0,001519 60 0,0004688
10 0,001308 65 0,0004355
15 0,00114 70 0,0004061
20 0,001005 75 0,0003799
25 0,0008937 80 0,0003565
30 0,0008007 85 0,0003355
35 0,00007225 90 0,0003165
40 0,000656 95 0,0002994
45 0,0005988 100 0,0002838
50 0,0005494
Tabmuma 8

3HaueHUs TUHAMUYECKOTO ,U Y KHHEMATHYECKOTO V KOA(P(HUIIMEHTOB BI3KOCTEH IS HEKOTOPBIX

JKUIKOCTEN
Kunkocts U Tla-c vV, cm?/c

Crupt >TrnoBsiid Kepocun 0,00119 0,0151

PactBop 26-%-it NaCl 0,0016 0,02
Hedrs npu 15 °C 0,00184 0,0153
Macio MuHepalbHOe 0,007 0,081
['munepun 0,0275 0,313

Macno kacTopoBoe 0,512 4,1
0,972 10,02
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Tabauma 9
DopMyITBI AJI OTIPEIeTICHUS MOMEHTA HHEPIUH lo 1
KOOPJIMHATHI IIEHTPA TSHKECTH Yy 111 HEKOTOPBIX QPUTYP
durypa lo Yur ®
TIpAnaeyT o6 HHE
b
B ~
= o 3 1
: /H‘n‘\:' ~= % —h bh
e n 12 2
1
_ b
PasnolieapeHunrit
TPEYT0.EHHE
>:;‘
= 3 2 1
B b~ iy ~ bh
. 3b 3 2
Pasnobeaperman
mr]n:mm
a—
iy
= A - h a*+4ab+b* h a+2b h( b
| na TaabTho —. “(a+b)
1 3b a+b 3 a+b 2
Kpyr
aR* X
4 R R
Momyxpyr
LA
|t 764 1. 4R [
27 3 2
oo
2a
3
B 1 b3
27 b mmab
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Tabmuma 10
3Hauenus abcomoTHOM mepoxoatocTd A 1y Tpy6 U3 pasaUYHBIX MAaTEPHAJIOB
Marepuan cTeHKH TpyOonpoBoaa A, MM
Menp, naTyHb, CBHHEI], CTEKIIO 0,01-0,05
Crajb, HenmoABEpriasicss KOppo3uu 0,06-0,1
Craib B yCIOBUSX SKCIUTyaTalluH 0,1-0,2
Crajib CHIBHO IPOKOPPOIUPOBAHHAS 0,5-3
AcOorieMeHTHBIEC TPYOBI 0,05-0,1
Hosele uyryHnsie TpyOsI 0,3
UyryH mocJie JTUTeTbHOM SKCIUTyaTalun 0,85-3
’Kenes3o onuHKOBaHHOE 0,15
Beron 0,3-3
Tabmuna 11
®Dopmynsl Aiist pacdera KO3 PUIHEeHTa TPEHUS
No Pexum Oo6nacth I'panunbt ®opwmyna s pacuéra
/o JBIKEHHSI TPEHHsI obnactu
CootBercTByOMmAs Re > 2320 A=064/Re
1 JlaMuHapHBIN JIAMUHApPHOMY PEKUMY
I'mppaBnuyecku riajakue 2320<Re <20d/A A =0,316/ Re®?
TpYOBI
I'mpopasmmuecku mepoxo- | 20d/A< Re <500d/A L =0,11 (68/Re+A/d)*%
2 TypOyneHTHBIH BaThle
TpYOBI
ABTOMOJIENbHAs (KBaI- Re > 500d/A L=0,11 (A/d)°*®
paTudHas)

Tabauma 12

Pacuernnic 3HauCHUS YACIBbHBIX COHpOTI/IBJ'IeHI/Iﬁ Amn PACXOAHBIX XapPAKTECPUCTUK K AJId CTAJIBHBIX U YYT'YHHBIX

BOJIONIPOBOJIHBIX TPYO

TpyObl cTajbHBIC TpyOsl uyryHHBIC

V¢i10BHBIH Ipo- A (n1a Q M¥/c) K? (ma Q m%/c) A (uia Q m%/c) K? (nna Q m%/c)
X0 MM

50 3686 0,000271 11540 0,0000866

60 2292 0,000436 - -

75 929,4 0,00108 - -

80 454,3 0,0022 953,4 0,00105

100 172,9 0,00578 311,7 0,00321

125 76,36 0,0131 96,72 0,0103

150 30,65 0,03263 37,11 0,027

175 20,79 0,0481 - -

200 6,959 0,1437 8,092 0,1236

250 2,187 0,4572 2,528 0,3956

300 0,8466 1,1812 0,9485 1,0543

350 0,3731 2,6802 - -

400 0,1859 5,3792 - -
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Tabmuma 15

3Ha4yeHus] CONPOTUBICHUI Sy, OIHOTO CTAHAAPTHOTO MOXKAPHOT0 pyKaBa ANMHOM 20 M

Huametp d, MM Comnporusnenue pykasa (ais Q, 11/c)
HEIPOPE3UHEH- [IPOPE3UHCH-
HBIE HEIE
51 0,24 0,13
66 0,077 0,034
77 0,03 0,015
89 - 0,00385
150 - 0,00045
Tabmurma 16
3navyeHust KOAQPHUIUEHTOB CKATUS, CKOPOCTH H PACX0/a.

Ne Bun otBepcTus nnm Hacagka € [0) u ¢
1 Kpyrioe oTBepcTHE ¢ OCTPOH KPOMKOIA. 0,64 0,97 0,62 0,06
2 BHenmamiA THIUHAPHYSCKHHA HACATOK 1 0,82 0,82 0,49
3 BayTpeHHUI MIUIMHIPHYECKUI Hacal0K 1 0,71 0,71 1
4 Konunuecku cxosumics Hacagok 0,98 0,96 0,94 0,09
5 KoHnunueckn pacxosimuiics Hacai0K 1 0,475 0,475 3,45
6 KoHougansHbIA Hacagok 1 0,97 0,97 0,06

Tabnuna 17
3HaYeHHE COMPOTUBIICHUH Sy M POBOJIUMOCTEH P HACAIKOB
(mns Q, 1/c)
Jna- Su p Jna- Sk p
METp HacaJka, METp HacaJka,
MM MM

10 8,2 0,348 27 0,156 2,54
11 6 0,421 28 0,134 2,73
12 5,6 0,501 29 0,117 2,93
13 4 0,588 30 0,102 3,13
14 3,9 0,682 31 0,088 3,37
15 8 0,783 32 0,079 3,56
16 2,8 0,891 33 0,070 3,80
17 9 1,01 34 0,062 4,02
18 2,4 1,13 35 0,055 4,26
19 0 1,26 36 0,049 4,51
20 1,6 1,39 38 0,040 5,02
21 3 1,53 40 0,032 5,57
22 1,2 1,68 42 0,026 6,14
23 6 1,84 44 0,022 6,74
24 0,9 2,00 46 0,018 7,35
25 9 2,17 48 0,016 8,02
26 0,7 2,35 50 0,0132 8,70

87 65 0,0053 13,74

0,6
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34
0,5
16
0,4
25
0,3
53
0,2
95
0,2
49
0,2
12
0,1
81
Tabmuua 18
3navenue kodpPuImeHTa ¢ st pa3InIHbIX JUAMETPOB HACAIKOB.
d mm 0 d mm o)
10 0,0228 32 0,0039
13 0,0165 38 0,0028
16 0,0124 45 0,0018
19 0,0097 50 0,0014
22 0,0077 65 0,00074
25 0,0061 76 0,00049
28 0,0050 89 0,00032
Tabnuua 19
3HaueHue koddunneHra o
Hi, M 8 10 12 14 16 18 20 22 24 26 28 30
o 1,19 | 1,20 | 1,21 | 122 | 1,24 | 127 | 1,32 | 1,38 | 1,45 | 155 | 1,67 | 1,84
Hs, M 9,5 12 145 | 17,2 20 23 26,5 | 305 35 40 47 55
Taobmuma 20
3nauenne kodddurmenta f
©® rpan 0 15 30 45 60 75 90
B 1,40 1,30 1,20 1,12 1,07 1,03 1,00
Tabauma 21
Monyns ynpyrocta E TBepabIx Ten
Martepuan Keneso (crams) Uyryn
E-107%°, ITa 212 115
Tabauma 22
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3HaueHMs] CKOPOCTH PaCTIPOCTPAHEHHS yIaPHOI BOJHBI B BOJE

Marepuan CKOpOCTh pacpoCTpaHEHUs yIAPHON BOIHBI, M/C
CranbHbie TpyOBI 1200
YyryHHbIE TPYOBI 1000
AcboniemMeHT 700
HoBrle nbHsAHBIC pyKaBa 80
JIbHsAHBIC pyKaBa 0/y 120
[Ipope3uneHHble pykaBa 300




