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1. IosicHuTEeALHAA 3aMUCKA

Meroaudeckue ykazaHus U 3afaHusl K KOHTpoJibHOH padore mo M/IK 02.01. DxcruryaTarus
HE(TEra3onpoMbICIOBOTO  O00OpYIOBaHUsS, TeMa «BBIOMTHEHHE THAPABINYECKUX PACUYETOB
TpyOOIIPOBOIOB» pa3pabOTaHbl B COOTBETCTBUHU C pabodeil mporpammoii [IM.02. Dkcruryatanus
HEe(TEra3onpoMbICIOBOTO 000PYIOBAHUS.

W3ydyenne wmarepuana Oa3upyercs Ha 3HAHUAX, MOMYYEHHBIX MPU H3YYEHUH (U3HKH,
MaTeMaTUKH, XUMHH, TEXHUUECKONH MEXaHMKH, T€0JIOTMM M SIBJSIETCS OCHOBOM NpU HU3YyUYEHUH
TeMbl 1 «BbINoHEHWE THAPABIMYECKUX pacueToB TpyodompoBomoB» MJIK 02.01 Dxcruryaranus
HedTerazonpoMeicioBoro obopynoBanust [IM.02 DOxcrutyaranust — He(TEra3ompOoMBICIOBOTO
00opyToBaHuUs.

B nannHO# Teme mpemycMaTpuBaeTcs u3ydeHue GU3NYECKON CYITHOCTA OCHOB THUPABIIMKH,
BBITNIOJTHEHHUE TUIPABIMYECKUX PAcYETOB TPyOONpoBoI10B Ha HedTeba3ax, HedTenepeKaunBaromnuX
Y KOMIIPECCOPHBIX CTaHLIMSX.

B pe3ynbrate 0cBOEHHS TEMBI CTYACHT JOKEH:

yMeThb:

— OIpenensaTh GU3NYECKUE CBOMCTBA )KUIKOCTH;

— BBITIOJHSTH THIPABIMYECKUE PAcUEThl TPYyOOIIPOBO/IOB;

3HATh:

— OCHOBHBIE (PM3NYECKHE CBOWCTBA KUIKOCTH;

— o011I1e 3aKOHBI ¥ YPaBHEHUS THAPOCTATUKU U TUIPOAMHAMUKHY;

— METObl pacuéTa ruAPABINUYECKUX COMPOTUBIICHUN JABHKYIIEHCS KUIAKOCTHU;

B pesynprate ocBoenus MJIK 02.01 Oxkcnmyaranus He(TEra3onpoMbICIIOBOTO
o0opynoBaHUs  OOyYaroOlIMWCS  JOJDKEH  OBJIAJIETh obmuMu U TPodecCHOHATLHBIMU
KOMIIETEHIIMSIMH, BKJIIOYAIOIUMU B ce0sl CIOCOOHOCTH:

OK 1. IloHumarp CymHOCTh M COLMANBHYIO 3HAYMMOCTh CBOEW Oyaymied mpodeccun,
MPOSIBIISATH K HEM YCTOWYUBBIN UHTEpPEC.

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO [J€ATEIbHOCTh, BBIOMpPATh THUIIOBBIE METOJABI U
CIocoObI BHITMIOTHEHUS MPO(EeCCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTD U KAYECTBO.

OK 3. [IpyHuMaTh peleHusl B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTYalMsIX U HECTU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiasiTh MNOUCK U HCIOJb30BaHWE HHPOpPMAIMK, HEOOXOAUMON s
3 (PEKTUBHOTO BBINOJHEHHUS] NMPO(ECCHOHAIBHBIX 3a4a4, NMPO(EeCCHOHAIBHOTO W JMYHOCTHOTO
pPa3BUTHSL.

OK 5. MHcnonw3oBaTb  MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE  TEXHOJOTMH B
npohecCuOHATBHON NeSTENbHOCTH.

OK 6. PaGoTtath B KOJUIEKTMBE W B KOMaHJe, 3(P(GEKTUBHO OOIIATHCS C KOJUIEraMmi,
PYKOBOJCTBOM, NOTPEOUTETSIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy 4JEHOB KOMAaHJbl, 3a pe3yJbTar
BEINIOJTHEHUS 3aJaHU.

OK 8. CamocTosTenbHO ONpeensaTh 3a/1a41 MPo(hecCHOHATBHOTO U JINYHOCTHOTO pa3BUTHS,
3aHMMAaTbhCA CaMOOOPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTupOBaTbCS B YCIOBUSX YAaCTOH CMEHBI TEXHOJOTMH B MpodecCHOHANbHOM
JESITEIbHOCTH.

IIK 2.1. BbINOJHATH OCHOBHBIE TEXHOJOIMUYECKHE pacueThl MO BBIOOPY HA3eMHOIO M
CKBaKMHHOTO 000pYyI0BaHMUSI.

IIK 2.2 [Ipou3BouTh TEXHHYECKOE OOCITYXHBaHHE He(TEra3onpoMbICIOBOTO
00opyToBaHUs.

1K 2.3. OcymiecTBasATh KOHTPOJIb 32 pabOTOM HA3eMHOI'0 U CKBRXKHUHHOTO 000pY/IOBaHUS Ha
CTaJIuU HKCIUTyaTaI|H.

I[IK 2.4. OcymecTBiasTh TEKyIIMH | IJIAHOBBIH PEMOHT HE(PTEra3zonpoOMBICIOBOIO
000opyToBaHUs.



IIK 2.5. OdopMIATh TEXHOJIOTHYECKYIO M TEXHHUYECKYIO TOKYMEHTAIIUIO TI0 SKCIUTyaTalluu
HEe(TEra3onpoMBICIIOBOTO 000PYIOBaHHUS.

N3ydenue temsl paccuutano Ha 144 yaca, B ToM unciie 48 4acoB OTBEJAEHO HA BHIIIOJIHEHHUE
MPAKTUYECKHUX padoT 1 48 4acoB HA BHEAYIUTOPHYIO CAMOCTOSITEIILHYIO padoTYy.

s 3a0uHoil (opmMbl 00ydeHHs TMpeaycMoTpeHo TnpoBereHre 20 4acoB  ayaUTOPHBIX
3aHsTHid, B ToM uwmciae 10 dYacoB OTBEACHO Ha BBIOJHEHHWE TMPAKTUYSCKUX padoT, Ha
caMOCTOsITeNIbHOE U3yueHue oTBoauTcs 124 yaca.

VY4eOHBIM MJITaHOM IIPEYCMOTPEHO BBINOIHEHUE 1 KOHTPOJILHOMH padoThI.

HrtoroBoii hopmMoit KOHTPOJIS SIBISETCS IK3aAMEH.



2. TemaTnueckuii mian u coxep:xkanne MJIK 02.01 Dxcnyaranuss HedrerasonpombicioBoro odopynosanuss Tema 1 «BbinoJsiHeHue
rHAPaBJIHYECKUX PacyeToB TPYOONPOBOI0OB

HaumenoBanue pasnenos
npodeccuoHaNTbHOTO MOIYJIS
(ITM), MeXauCIUIIITUHAPHBIX

kypcoB (MJIK) u tem

Coneprxanue yueOHOro MaTepuaa, 1abopaTopHbie pabOThl U MPAKTUYECKHUE 3aHATHS, CAMOCTOSATEIIbHAS
paboTta 0OyJaronuxcs, KypcoBasi padoT (IIPOEKT)

O0BEM 4acoB

Paznen IIM 02.
DKCIUTyaTalus
HEe(PTEra3onpoMbICIOBOTO
o0opynoBaHus

MJK 02. 01. Dxcrmyaramus
HEePTEra3onpoOMbICIOBOTO
o0opymoBaHUs

Tema 1. Brimonaenue
TUJPABINYECKUX PACUETOB

TpyOONPOBOIOB
1. ®du3uvecKue CBOMCTBA KUJAKOCTH 26
OcHOBHBIE (PU3NYECKHE CBOMCTBA KHUJIKOCTH: IUIOTHOCTb, BA3KOCTh, CKMMAEMOCTh, TEMIIEpaTypHOE 6
pacupenue
[TpuGops! 17151 U3MEpeHHs INIOTHOCTH U BSI3KOCTH: aPEOMETP U BUCKO3UMETP
MonexynsipHO-TTOBEpXHOCTHBIE U (PM3UUECKHE CBOHCTBA CUCTEMBI «HE(Th-Ta3-BOIa-TIOPOIAY. 2
JlaGopatopuast pab6ora Nel.l Omnpenenenue Gu3NIECKUX CBOMCTB KUIKOCTH 4
Jlabopatopnast pa6ora Nel.2 OmpeneneHue BI3KOCTH BUCKOZUMETPOM DHTIIEpa 2
ITpaktuyeckas pabora Nel.l Pemenue 3a1a4 Ha onpeniesnieHue (PU3MUECKUX CBOWCTB JKUKOCTH 4
CamocrosrenbHas pabora Nel.1  M3yueHue METOAMKY OIpe/ieIeHHs] OCHOBHBIX (PM3UYECKUX CBOMCTB 4
XKHUJIKOCTH
CamocrosrenbHas pabora Nel.2  PacuetHo-rpaduueckoe opopmieHue saboparopHoit paborsr Ne 1,2 4
2. 3aKOHBI THAPOCTATHKH 20
I'mapocraTdeckoe gaBiieHHe U ero cBoiictBa. OCHOBHOE YpaBHEHUE THAPOCTATHKH 2
[TpuGops! 17151 U3MEpeHHs JaBJICHHUSL. 2




Cunpl naBnenus. 3akoH Apxumena. [IpocTeie ruipaBaInyecKkie MalliHbl U YCTPONCTBA.

ITpaktuueckas pabora Nel.2 Pemienue 3a1a4 Ha 3aKOHBI THIPOCTATUKHI

CamocrosrensHas padora Nel.3 V3yuenune npuOOpoB A1t H3MEPEHHsI JaBICHUS

CamocrostenbHas padbora Nel.4 I'paduyeckoe n300paskeHHE MPOCTHIX THIPABINYCCKUX MAITHH

CamocrosrtenpHas pabora Nel.5 OTBeTbl Ha KOHTPOJIbHBIE BOIPOCHI

3. 3aK0oHbBI THAPOAUHAMUKH

OCHOBHBIC TIOHATHUSA U OIMPEACIICHUA THAPOAVHAMUKH. FI/II[paBJ'II/ILIeCKI/IC 9JICMCHTBI TOTOKA KHMAKOCTH.

YpaBHeHue bepHyiun 11 MOTOKAa UAEATBbHON U PEATIbHON KUJIKOCTH

HSMepeHI/IC pacxoga U CKOPOCTH KUJIKOCTH. Hanop 1 MOIIHOCTBH HAcCocCa.

Pexxumebl aBrkeHus ;xuakoctu. Uucno Pelinonbaca. HOTepI/I Hariopa Ha TPpCHUC W HAa MCCTHBLIC
COIIPOTUBJICHHUA

NN ENFEALSIESLSI FENEN

JlaGopaTopHas

pabora Nel.3

FCOMeTpI/I‘leCKaH HWIUTIOCTpAlUs YPABHCHUS BCpHy.]'IJ'II/I

Jlaboparopuast pabora Nel.4

I/I?;y‘leHI/IE': PEKUMOB ABHUIKCHUSA ) KUAKOCTU

JlaboparopHas

pabora Nel.5

Omnpenenenre NoTepsb Hamopa B TpyoonpoBogax

[TpakTuueckas

pabora Nel.3

Pemenue 3ama4 Ha 3aKOHBI TUAPOJUHAMHKH

ITpakTnueckas

pabora Nel.4

Pemenune 3aga4d Ha OIpCaACIICHUC HAIlopa 1 MOIIHOCTH HACOCa

[TpakTuueckas

paborta Nel.5

Pemenue 3amau Ha PCIKUMBI ABMKCHUS U IIOTCPU HAIIOPpa

CamocrosrenbHas pabora Nel.6 I'paduueckoe nocrpoenue ypaBHeHus: bepHynnu

CamocrosrenbHas pabora Nel.7 PacuetHo-rpaduueckoe opopmienue naboparopHoi paboter Nel.4-

1.5

NN

CamocrosrenbHas padora Nel.8§  OdopmiieHne U pelieHne BapuaTUBHBIX 3a/1a4

N

4. JIBuKeHHe ;KHIKOCTH B TpyOonpoBoaax

o
(o6

Knaccudukanus pydbonpoBoioB. [ mapaBnudeckas xapakTepuCTHKA TPyOOITpoBoia

I'mapaBanueckuil ynap B TpyoonpoBojax

Hcredenne KuaKOCTH U3 OTBEPCTHI U HACAIOK

I[BI/I)KCHI/IG HEHBbIOTOHOBCKHX >KHJIKOCTEH B TPY6OHp0BO)18.X nB HOpHCTOfI cpeac

[Tpaktuueckas padora Nel.6 Pacuer mpocroro TpyoompoBoa

ITpaktuueckas pabora Nel.7 Pacyer cioxHOro TpyOOIIpOBOIa

[Tpaktndeckass pabora Nel.8 Pemenue 3amay Ha rupoyaap U CUQOHHBIN TpyOOIPOBOT

ITpakTtuueckas pabora Nel.9 Pemenue 3amay Ha GUIBTPALMIO U OTpeIeTICHUE 1e0UTa CKBAKIUHBI

[Tpaktuyeckas pabora Nel.10 PacueT HEHbIOTOHOBCKUX XHJKOCTEH

CamocrosrenbHas pabora Nel.9 Cocrapnenue Ta0nuibl KjaacCuPUKauy TpyoonpoBoI0B

CamocrosrenbHas pabora Nel.10 I'paduueckoe moctpoeHue napamiesIbHOTO U MOCJIEJ0BATEILHOTO

DOIN N NP INNN
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COCMHEHUs] TPYOONPOBOJIOB

CamocrositenbHas padora Nel.11 CoBmecTHas paboTa Hacoca U CETH 6
CamoctosrenpHas padora Nel.12 TloaroroBka nmpe3eHTaIuii mo Kypcy 4
CamocrositenbHas padora Nel.13  IloaroroBka K TECTHPOBAHUIO 4
HUTOTI'O: 144




3. TpeGoBaHusi K BLINOJHEHUIO U 0(pOPMIIEHHIO KOHTPOJIbHOMH PadoThl

1. OOyuaromuiics, 71 OCBOSHUS TPEOYEMbIX 3HAHUM M YMEHHI TT0 U3y4aeMOU TeMe, Tepe/t
BBITIOJTHEHUEM KOHTPOJBHOW pabOThl JODKEH W3YYUTh YYeOHBIA MaTepuan, YKa3aHHBId B
TEMaTHYECKOM ILIaHE.

2. KonrtpompHas paboTa mokHA OBITH TPAaBWILHO O(oOpmIIeHA: Ha OOJOXKE TETpaau
YKa3bIBAETCS T€Ma, M0 KOTOPOW BBIMOJHSIETCS KOHTPOJIbHAS paboTa, MEXIUCUUIUIMHAPHBIA Kypc
(MIK) u mnpodeccuonanbubiii Moxynas (IIM), nomep Bapmanta, ®PHUO obOyuaromerocs u
IpernoaaBaress.

3. B Terpaam HeoOXOAMMO OCTABIATH MOJS MUPUHOMN 3 - 4 ¢M, B KOHIIE 1-2 CTpaHUIBI st
pELIEH3UH.

4. KoHnrtposbHas paboTa I0JDKHA OBITh HamkcaHa TpaMOTHO (0€3 CTHIMCTHYECKUX H
rpaMMaTHYECKUX OMIMOOK), a TAKXKE HE JODKHO OBITH OITMOOK MO CYIIECTBY MPEAMETA.

5. 3amaHus KOHTPOJIBHOM pPalbOThl HEOOXOJUMO TMEpPEeNHUChIBaTh IOJHOCTHIO, OTBEUYaTh
KOHKPETHO W TOJBKO Ha TOCTaBJIEHHBIH Bompoc. [Ipy HEOOXOIMMOCTH 3alMCH CONPOBOXKAATH
CXeMaMH, pUCYHKaMH, TabIuiamMu. 3anicy BBIIOJIHSIIOTCS MacTOd 4yepHOro ((puojeToBOro) 1Bera,
4eTKO U pa300pUmBoO.

6. BrimonHeHue Kaxao0ro AEWCTBUSA AODKHO OBITh MpokoMMeHTupoBaHo. [Ipu pacuerax
clenyeT 3anucaTh (popmyily, a TOJIBKO 3aT€M YMCIIOBbIE BBIUMCIEHUS. BBINOIHEHNE PacyeToOB U UX
3aMuch JOJKHBI HOCHTDH TOCIENOBATENbHBIN XapakTep. He momyckaeTcs moacTaBisiTh B (GOpMyIly
3HAYCHUs KaKOW-TMOO BEIMYMHBI, a HIDKE MPOM3BOIUTH BBIUMCIEHUS 3TOro umcia. Kaxmoe
3aJjJaHue HAYUHATH C HOBOM CTPAHMUIIBI.

7. T'paduueckas yacTb KOHTPOJIbHON pabOTHI BBIIOJIHSAETCS AKKYpaTHO, C MCIIOJIb30BaHUEM
YEepTEHKHBIX UHCTPYMEHTOB. Bce pUCYHKH U cXeMBbl JOJKHBI OBITh MPOHYMEPOBAHBI B MOPSJIKE UX
pacnionoxxenus. [lo Texcry mpu opopmieHHH KaXI0i U3 3a7a4 HEOOXOIMMO JeNlaTh CCBUIKY Ha
HOMEp pUCYHKa WJIM cxeMbl. Ha pucyHkax (cxemax) HEOOXOJIMMO HAaHECTH M3BECTHBIE U MCKOMBIE
apaMmeTpsbl.

8. Ilpu odopmiienun 3agaHuii KOHTPOJBHON pabOThl JOHKHA COOMIOAATHCS CIEIYHOIIast
MOCJIE€0BATENbHOCTD (KaXKIbI MYHKT BBIIOJIHSIETCS C KPACHON CTPOKH):

- 33JlaHHe KOHTPOJIbHON pabOThI;

- UCXOJIHBIC IaHHBIC ISl peUIeHUs 3a/1auu (€AMHUIIBI U3MEpeHHus niepeBecT B cuctemy CH);

- pHUCYHOK (cxema);

- 1O LEHTPY CTPOKH cloBO «PelieHne», HIXKE MH3I0KEHHE XOAa pEeUIeHMs 3aJaud C
MOSICHEHUSIMH,

- OTBeT.

9. OtBeuyaTh Ha TEOPETHUYECKHE BOMPOCH KOHTPOJIBHOM pabOTHl HEOOXOIUMO KOPOTKO U TIO
CYIIECTBY.

10. B koHIle KOHTPOJBHOW pabOTHl YKa3bIBACTCS IEPEUCHb JIMTEPATYphl, KOTOPOI
00y4aromuiicss OIB30BaJICs MPHU BBHIMOJIHEHUH KOHTPOJIBHOM paboThl ((haMuins aBTopa, Ha3BaHHE
KHWUTH, Ha3BaHUE U3/1aTeNbCTBA U T'OJ] U3JaHUs).

11. TIpu BO3BpaTe KOHTPOJBHOW PabOThl OOYyYarOIIUKCA TOMKEH BHHUMATEIbHO MPOUYUTATh
pPELEH3MI0 TPEeNoiaBaTeisi, BBINOJIHUTh BCE €ro pPEKOMEHJAIMM U CcoBeThl. VcmpaBieHus
HEOOXOJUMO BBITIOJHHUTH B TOM K€ TETPaJy U cIaTh KOHTPOIbHYIO paboTy MOBTOPHO.

12. KoHTponpHas paboTa JODKHBI OBITH TPEJOCTaBlieHA B Y4eOHYIO YacTh B CpOK,
yKa3aHHbBIN B yueOHOM rpaduke.

13. BrlImoyiHEeHHBIE KOHTPOJBbHBIC PAOOTHI OICHWBAIOTCS OICHKOM «3a4TCHO» WU «HE
3auTeHo». KOHTpONIbHBIE paboOThI, BBIOJHEHHbIE HEOPEXKHO, HE TO-CBOEMY BapUaHTY
BO3BPAIIAIOTCS 00yJaroniemMycsi 6€3 mpoBEepKH.

14. OGyuaromuecsi, He BHIMOJIHUBIINE KOHTPOIBHYIO PabOTy, K 9K3aMEHY HE TOMYCKAIOTCS.

15. KaxxasiM BapuaHTOM TpeIyCMaTpPUBAETCS MUCHMEHHBIE OTBETHI HA JIBa TEOPETUUYECKUX
BOIIpPOCA U PEILIEHUE TPeX 3a/ad.



16. KonTtponwHas pabora paccuntana Ha 30 BapumaHTOB. MHAWBUIyadbHBIN BapuaHT s
BBITIOJIHEHUST pabOThl COOTBETCTBYET MOPSAKOBOMY HOMEpPY CIIHCOYHOI'O COCTaBa 00y4aromerocs
B XKypHale.

17. Homepa TeOopeTHYECKUX BOIMPOCOB KOHTPOJHHOM pabOThl MOMEMIeHH B Tabmuiy. B
MEPBOM BEPTHUKAJIbHOM CTOJIOIE TaONHIBI HEOOXOAUMO HaWTH IUGpPY, COOTBETCTBYIOLIYIO
npennocieqHeii nudpe BapuaHTa OOYYAIOIIETOCS B TOPH3OHTAIBLHOM — MOCIETHIOW UPPY
BapHaHTa W Ha IEPECEUCHUU CTPOK, COOTBETCTBYIOUIMX ATHUM LH]pam, HAXOIATCS HOMepa
BOIIPOCOB, HA KOTOPhIE HEOOXOIMMO MHUCbMEHHO OTBETHTb.

18. Ilo Bcem HEsSICHBIM BOIPOCaM, KOTOPbIE BOZHUKAIOT B MPOIIECCe U3YUYECHUs MaTepuania u
BBITNIOJTHEHHS] KOHTPOJILHOU paboThl, ClieAyeT 0OpaTUThCA K MPernojaBaTellio 3a KOHCYIbTaluei.



4. BapuaHTbI KOHTPOJbHOH PadoThI

Homepa BompocoB TeopeTnueckoi 4acTH KOHTPOIBHON paboThI

[Ipenmocnenusis [Tocnennsis mudpa BapranTa
nudpa 0 1 2 3 4 5 6 7 8 9
BapHaHTa

0 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
38 39 40 41 42 43 44 45 46 47
1 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
48 49 50 51 52 53 54 55 56 57
2 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
58 59 60 54 55 56 1 2 3 4
3 31, 32, 33, 34, 35, 36, 37, 38, 39, | 40,

5 6 7 8 9 10 11 12 13 14
4 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
15 16 17 18 19 20 21 22 23 24
5 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
25 26 27 28 29 30 31 32 33 34

6 60, 56, 57, 1, 2, 3, 4, 5, 6, 7,
35 36 37 38 39 40 41 42 43 44
7 8, 9, 10, 11, 12, 13, 14, 15, 46, 17,
45 46 47 48 49 50 51 52 53 54
8 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
55 56 57 58 59 60 54 55 56 57
9 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,

4 5 6 7 8 9 10 11 12 2
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HBoOoo~NoR~WNE

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

0.

TeopeTuveckue BONMpPOCHI

IIpenmer «I uapaBivKa» U KPaTKUU OYEPK €€ PA3BUTHSL.

OcCHOBHBIE IIOHATHSA U ONIPEAEICHUS 110 IPEIMETY.

Pu3nyecKue BEIMYMHBI U €AMHULBI UX U3MEPEHUS.

[ToHsiTHE MIIOTHOCTH U €€ €AUHULIBI U3MEPEHHUS.

IlonsiTHE CKUMAEMOCTH U TEMIIEPATYPHOI'O PACIIUPEHUS KUAKOCTH.
[TonsiTHsI 1aBIEHNS HACBHIILEHHBIX IAPOB U IIOBEPXHOCTHOI'O HATSKCHHUS.
[TpuOops! 1715 onpeneneHus! IIIOTHOCTH KUAKOCTH.

[Tpubops! a1 onpeaeneHust BA3KOCTH KUAKOCTH.

[TpuOopsb! 17151 U3MEpEHUS JABICHMUSL.

FI/I,I[pOCTaTI/I‘IeCKOC JaBJICHHUC. IlonsaTuss M30BLITOYHOIO JaBJICHUA W BaKyyMa.

bopmyIbL.

CxxnMmaroniee nasienue. 3akod [Tackamns.

OcCHOBHOE ypaBHEHHE TUPOCTATUKHU.

CBolicTBa MOBEPXHOCTEN PAaBHOT'O JaBJICHUS.

Ornpenenienre JaBIEHUS KUJKOCTH HA MIJIOCKUE TTOBEPXHOCTH.

LenTp naBnenus. OnpeneneHne TOYKH MPUIOKEHUS JaBICHUS KUIKOCTH.
JlaBneHue KUAKOCTH Ha KPUBOJIMHEHHBIEC TOBEPXHOCTH.

['opuzoHTaIbHAS U BEpTUKAIbHAS COCTABIISIONINE CHIIBI IaBIICHUS JKUIKOCTH.
Ornpezenienne eHTpa BOAOU3MEIICHUS. 3aKOH ApXxuMena.

PacuetHrnie

YCTpoHCTBO U MPUHIIUIT PAOOTHI THUAPABINYECKOTO MPECcca U THIPABIUYECKOTO IOMKpaTa.
YCTpolCTBO W HpUHOMI PabOTHl THUAPABIMYECKOTO AaKKyMYJSTOpa, MYJIbTUIUIHKATOPA,

JAUHaAMOMCTpaA.

FHI{pOHHHaMquCKOC JaBJICHHC. YcranoBuBIeecs u HCYCTAaHOBUBIICCCA NBHUKCHUC KUIKOCTH.

Cxema JABHMOXKXCHUA KXUIKOCTH.
rI/I,I[paBJ'II/IquKI/IC JJICMCHTHEI I1IOTOKA.

BrIBOI ypaBHEHMS HEPA3PBIBHOCTH JUISl IOTOKA KXUAKOCTU. PaBHOMEpHOE M HEpPaBHOMEPHOE

JIBUJKECHHUE.
Onpenenenre MaccoBoro 1 00bEMHOT0 pacxoaa KUAKOCTH.
YpaBHeHue bepHyiun 71 UeanbHOU )KUIKOCTH.

DHepreTudeckuil cMbIci ypaBHeHus beprysu.

YpaBHeHnue bepHysum 11 peabHON KUIKOCTH.

IToHsITHE TMHEHHBIE U MECTHBIE TOTEPH, THAPABINYECKAN YKIIOH.
Koncrpykuus pacxogomepa Bentypu. Ero HazHaueHue.
Ornpezenienne pacxo/ia U CKOPOCTH KUIKOCTH.

KoHncTpykius u mpuHIUN paboThl pacX0A0MEPOB JPOCCENBLHOTO THIIA.
Omnpenenenne MOIIHOCTH Hacoca.

Pexxrmbl IBUKEHUS KUIKOCTH.

Yucno Pelinonbaca.

BrIBOI OCHOBHOTO ypaBHEHUSI PABHOMEPHOT'O JBUKECHUS.

Onpenenenne k03PGUIUEHTOB THAPABINYECKOTO TPEHUS U THAPABINYECKOTO COMTPOTHUBIICHUS.

[Tynbcanus ckopocreil. I'paduk mynbcaruii.

Mexanusm TypOyJIEHTHOTO ITOTOKA.

BnusiHue rmaakocTy U epoXoBaTOCTH HA TMAPABIMUYECKUE COTPOTHUBIICHUS.
I'paduk U.Hukypanze ais onpenenenus ruipaBInyeckKuX COMPOTUBICHUMN.
Pacnpenenenue ckopocteit mpu TypOYIEHTHOM PEXHME.

CrniocoObl CHHKEHUS MOTEPH HAopa B TpyOax.

MecTHBIE CONPOTUBIICHUS.

KoadduimeHTs! MECTHBIX COPOTUBICHUH.

WuTepdepeHIiyst MECTHBIX COITPOTHBIICHUH.

Omnpenenenue MoiHOM noTepu Hamopa v KodpUIUEHTa CONPOTHUBICHUS CUCTEMBI.

COHpOTI/IBJ'IeHI/IC npu o0texanuu Teia. JIoboBoe COIIPOTUBJICHHC.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

JIBM>KeHUe TBEPBIX TE B BOCXOIAIIEM IIOTOKE KUAKOCTH.

Hasnauenue u kinaccudukamnus TpyoornpoBOIOB.

PacueT u npoekTrpoBaHue TpyOOIpOBOIOB.

TpyOonpoBoabl, paboTaIOLIHUE 10 BAKYYMOM.

SBnenue kaButauuu. [IpuyrHbI BOSHUKHOBEHHUS. Y CJIOBUS O€3KaBUTALIMOHHOM paOOTHI.
Cudonnsie Tpydonposoza. [IpoBepka yciaoBuii paboToCIIOCOOHOCTH.
['uppaBnuyeckuii yaap B TpyOax.

Hcreyenue :KUAKOCTEN Yepe3 OTBEPCTHS.

VcreueHne )XxuKOCTH U3 HACaIKOB.

JIBI>KeHUe XKUAKOCTH B HOPUCTOM cpene. OCHOBHBIE NOHATHUS U ONPEIEICHUS.
OCHOBHO/ 3aKOH (PUITBTpAIIHH.

OO01ue MoHATUSA U Ki1acCU(UKALMs HEHBIOTOHOBCKUX KHJIKOCTEH.
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IpakTnyeckune 3agaumn
3agaua 1
Omnpenenuth pasHocTh ypoBHe# (h) KMIKOCTH B BepTHKaIbHBIX TpyOkax A u b,
YCTaHOBJICHHBIX HA OOJBIIIOM W MAJIOM IWJIMHAPAX, €CIM YCHIHS OOOWX TMOpPIIHEH HampaBlICHBI
HaBCTpe4y APYr APYrY U paBHBI Mekay coboi. D,d — muameTpsl 0OJBIIOrO U MaJIoro MOpPIIHEH B

mmHApax, H- ypoBeHs sxuakoctu B Tpyoke b.

Ucxonupie nanurle K 3agaue 1

[Tapametpsl udpa BapuanTa
o | 1| 2 | 3 | 4 ] 5 | 6 | 7 | 8 | 9
. st [Ipennocnenuss
’ 100 | 400 | 200 | 800 | 120 | 300 | 700 | 900 | 280 | 500
vd ITocnenuas
3 | 4 | 2 | 7 | 6 | 8 | 5 |10 ] 12 ] 9

MeToauyeckue yKazaHus K pemieHuio 3agaum 1
AJITOPUTM pELIEHU 3a0a41

1. Mopyns cunbl F1, AeicTBYIOIIEH Ha MpaBbIid MOPIIEHD ONPEACIIIeTCs 1Mo hopmyre

Fi=P,S, H (1)

rae S — IO s IPaBoro MOPIIHS, M?
P, — naBnenune croiida xxugkoctu, I1a

P, =pQqH; Ila (2)
CJICAOBATCIIBHO.
2
P = m% POH;H (3)

rAC p — IIIOTHOCTD KUJAKOCTH, Kl"/M3 .

2. Mopynb cuibl, AEMCTBYIOLIEN HA JIEBBIN MTOPILIECHb
F, = pa(H —h)S; (4)
r7e S — oAb JICBOTO IMOPIIHS, M
aD? 5
3. Tax xak o ycnosuto 3aaauu F1= F,, mprpaBHUBaeM MoJydeHHbIE BHIPAXKEHUS, TPOU3BOIUM

npeoOpa3oBanue GopMyII U ONpeieIIsieM Pa3HOCTh YPOBHEH ®HUIKOCTH h.

3agaua 2
OnpenenuTs peXUM JBHKEHHUS KUJAKOCTH W OOIMHME TOTEPH Hamopa B TPyOOMpPOBOAEC
mmHoi 1000M ¢ ycTaHOBIEHHBIM B Hauyayie TPyOOMpoBoja OOpaTHBIM KJIallaHOM U QUIBTPOM. Y

YCTHBIX BaAPUAHTOB HU3BCCTCH MAacCCOBBIM pacxoa XUIAKOCTHU Qm, Y HEYeTHBIX BAapHaHTOB M3BCCTCH
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obbeMHBI pacxon kunkoctu Q. MHTepdepeHneld MECTHBIX THAPABIMYECKHX COMPOTHUBIICHUN
npeHeopeyb.

YeTHbIe BApUAHTHI — B KaHaJIe IPSIMOYTOJIBHOTO CeYeHHUs pazmepom b, h.

HeuerHble BapuaHThl — B TpyOe nuamerpom d.

Hcxonubie naHHble K 3agade 2

No d b h Q Q, P ) A, Eo Exn
Bap. MM cM c™M | i\ wele | xe\ ul Cr MM
1 25 0,42 850 0,02 | 0,001 2 0,1
2 50 10 | 0,096 860 0,017 | 0,002 3 0,5
3 40 0,31 870 0,022 | 0,003 2 0,2
4 60 20 0,03 820 0,035 | 0,004 3 0,6
5 65 0,22 890 0,15 | 0,005 2 0,4
6 70 30 0,16 900 0,20 | 0,009 3 0,5
7 100 7,15 910 0,25 | 0,010 | 2,2 0,6
8 80 40 0,08 920 0,30 {0,011 | 24 0,7
9 200 8,50 930 0,35 | 0,008 2 0,3
10 90 50 0,07 940 0,10 | 0,005 3 0,1
11 200 6,33 950 0,01 {0,004 | 25 0,4
12 100 50 0,06 960 0,02 | 0,003 | 25 0,5
13 150 7,50 970 0,03 {0,015 24 0,4
14 110 60 0,05 980 0,04 | 0,016 | 2,3 0,3
15 100 6,50 990 0,05 | 0,017 2 0,1
16 120 70 | 0,055 1000 0,06 | 0,001 2 0,2
17 80 2,5 1000 | 0,018 | 0,004 2 0,3
18 130 80 | 0,081 990 0,020 | 0,001 2 0,4
19 65 0,36 980 0,022 0,2 2 0,15
20 120 60 | 0,077 970 0,024 | 0,15 2 0,20
21 50 0,44 960 0,011 | 0,11 2 0,15
22 110 50 | 0,066 950 0,012 | 0,15 2 0,20
23 40 0,51 940 0,013 | 0,10 2 0,4
24 100 40 | 0,015 930 0,014 | 0,005 2 0,5
25 32 0,65 920 0,015 | 0,015 2 0,5
26 90 50 | 0,018 910 0,020 | 0,18 2 0,4
27 25 0,44 900 0,025 0,2 15 0,5
28 80 45 | 0,020 890 0,030 | 0,03 2,0 0,6
29 32 0,25 880 0,018 | 0,02 15 0,5
30 75 35 | 0,080 870 0,010 | 0,03 2,0 0,6

MeToauuecKkue YKazaHnusl

1. 'mapaBnuyecKuil paguyc COOpYKEHHUS:

Ry = ©®)

S-— miomanab CCYCHHUA IOTOKA XXUAKOCTH, [Mz]

) — CMOYEHHBII IIEPUMETP COOPYKEHUS, [M]
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2. I'mapaBnuueckuil tuamerp:
S.

d,=4R, =4—; [M] (7)
X

3. PexxuM OBHXKEHUS KUJIKOCTH OMpPEAeIIsieTcs: yuciaom PeiiHoubaca:

Re= 9. ®)
1 %4

ecmn Re > 2320, pexum TypOyJI€HTHBIN;

ecmn Re <2320, pexxum JTaMUHaApHBIN.

4. OOuue moTepy Haropa B TpyOOIIPOBOIE:
Sh=h +h,; ©)
h, - morepu Ha TpeHue

| w?

h =4—-—; 10

=AY 2g (10)
A - KO3pPUITUEHT TPEHUS

64

A= Re JUIsL JIAMUHAPHOTO PeXKHMA

0,316 5 5
A R 1pHU TYpOYJICHTHOM PEXUME ISl 00JIACTH THIPABIMYECKHU MIIaJKUX TpYO (popmyra
bnazuyca)

A=011x4 f% + ? - Ipu TypOyJIEHTHOM peXHUMe JUTsl JOKBaIpaTUIHOM obmactu (popmyna
€

AnbTuIyns)

A
A=011x ‘{/; - ipu TypOyJIEHTHOM peXXHUMe JUTsl KBaapaTudHoi oonactu (popmyna Hlndpruncona)

10d  500d

Jliist onpeniesieHust 006J1acTH PacCUUTATh e u

U cpaBHUTH ¢ Re (0651acTh THAPABINYECKH

10d
IIIAAKUX TpyO npu TypOyJIeHTHOM pexxume u Re< N JIOKBaJIpaTU4Hasi 00JIaCTh MPH

10d 500d 500d
<Re< N KBaJIpaTHyHas IpU <Re)
h,. - HoTepyu Ha MECTHbIE COMTPOTHBICHUS
2
10}
h =X&—
e =28 29 (11)
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[lepen pemenreM 3agauu neiaecoodpaszHo nepesectd B CU eMHULIBI H3MEPEHUSI.

3amaua 3

Onpenenutb BUI TUAPOyJapa U MaKCHMAaJbHOE IOBBIIICHUE JABICHUS NPU HEM, €CIu:
(4eTHBI BapHWAHT) B CTAIBHON TpyOe MBMXKETCsl He(Th; (HEUSTHBIM BapHaHT) B UYT'YHHOU TpyOe
JIBIDKETCS TPECHas BoJa. 3aJIBMKKA PACIIOJIOKEHA HA PACCTOSIHUH 6,5 KM (YeTHbIH BapuaHT) u 7,3
KM O(HequHLIﬁ BapMAaHT) OT Havaya TpyOonpoBoa. JKUIAKOCTH NEpPEeMEIaroTCs P TeMIIepaType
20 °C.

Bapuant d Q A Toap p 1

MM ale MM ceK wr/ KM

1 50 2 3 8 1000 100
2 219 30 4 9 900 110
3 65 2,2 5 10 1000 20
4 273 33 6 11 910 130
5 75 2,4 3 12 1000 140
6 325 35 8 13 920 145
7 100 3 6 14 1000 150
8 377 40 4 15 930 155
9 125 3 7 10 1000 150
10 426 45 8 11 940 145
11 150 4 7 12 1000 140
12 539 50 4 13 950 135
13 175 10 7 14 1000 130
14 630 54 9 15 960 125
15 200 20 7 20 1000 120
16 720 55 10 18 950 115
17 50 2,5 4 17 1000 110
18 630 50 5 16 940 105
19 65 2,7 3 15 1000 100
20 525 45 10 14 930 95
21 75 3 5 13 1000 90
22 426 48 6 12 920 85
23 100 5 7 11 1000 80
24 377 45 7 10 910 75
25 125 6 6 9 1000 70
26 325 40 5 8 900 65
27 150 8 6 7 1000 100
28 273 30 4 6 890 105
29 200 15,0 6 5 1000 110
30 219 38 7 4 880 115

MeToauyeckue yKa3aHus

1. VU3 ypaBHeHHs Hepa3pbIBHOCTH IIOTOKA HEC)KMMAaeMOW KHUJIKOCTH ONPEAETUTh CKOPOCTh
JIBY)KECHUS )KUKOCTH;

2. BblUMCIUTE CKOPOCTH paclpOCTpaHEHHs YAApHOW BOJIHBI, pACCUMTAB MPEIBAPUTEIHHO MOIYIb
00BEMHON YIIPYTOCTH KUIKOCTH:
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\/?
c=—3P i (13)

[ Kd
1+ —
Eo

rae K — Monyins ynpyrocTu JKMIKOCTH:

K:i;ﬂa (14)
ys;

\"
Sy — K0P GUIUEHT 00BEMHOTO CKaTUsl HEPTH;
E — Moaynb yripyroctu Matepuaia TpyObl.

3. Paccuurats ¢a3y rupaBIndeckoro yaapa:

T= 21 ,C (15)
C
4. CpaBHuTh (a3zy THAPABIMYECKOrO yaapa M BpeMs 3aKpbIThs 3aaBWKKHU. Crenatb BBIBOA O
XapakTepe rupoyaapa.
5. HaiiTu noBbllieHre gaBlieHusl B 3aBUCUMOCTH OT XapakTepa T'Hipoyaapa:

P =p-C-V (a1st mpsMOro ruApoyaapa) (16)

I'ne P — INIOTHOCTD JXKMAKOCTH, V - Ha4YaJIbHasA CKOPOCTh ABMIKCHUS KUJIKOCTH.

nJIn

p=p- C-V-tI (U1 HETIPSIMOTO TUAPOYIApa) a7

3

0
CnpaBquaﬂ I/IH(I)OpMaI_[I/IHZ KHHCMATHYCCKAas BA3ZKOCTb BOBI ITPHU TEMIICPATYPEC 20 “C cocraBisger
2

1,004 x10° M , Moaynb ynpyroctu uyryna 120 I'Tla, monyns ynpyroctu cramu 200 I'Tla,
c

K03 puLMEeHT 00BEMHOTO CXKaThs BoJbl 4,75* 10%0711a?, K03(QPUIIHEHT 0OBEMHOT0 CXKaTHs HEPTH
2

] . MM
7,4*10™ 11a™, kunemarudeckas BSZKOCTH HedTH pu Temmneparype 20 OC cocrasmsier 55 .
c
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5. Bomnpocsl 1JIs1 NOATOTOBKH K 3K3aMeHY
Teopernyeckue BONpoOChI

Pur3nyecKue CBOMCTBA KUIKOCTEMN: IIIIOTHOCTh, BA3KOCTh, COKUMAEMOCTb, TEMIIEPATYPHOE
pacuMpeHne, TOBEPXHOCTHOE HATSKEHHE: ONpe/IeIeHne, 0003HAYCHUE U €IMHULIBI
U3MEPEHHUSL.

Crioco0bI onpe/ieNIeHns TUIOTHOCTU U BA3KOCTHU KHJIKOCTEH.

OcCHOBHOE ypaBHEHHE TUPOCTATUKHU.

3akoH Apxumena.

YpaBHeHue bepHyiun U1 UACATBHON U peAIbHOM )KUIAKOCTH.

Pexxumel amkenus sxxuaxocteil. OneIT U ynciao PeliHonnaca.

[ToTepu Hamopa Ha TPEHHUE U Ha MECTHBIE CONIPOTUBIICHUS.

Haznauenue u knaccudukaius TpyoonpoBooB.

['uapaBnuyeckuii yaap B TpyOOIpoBoIax: IPsIMOM U HETIPSMOU

IMpakTuyeckue 3a1aHusI IS MOATOTOBKH K YK3aMeHY

OHpe,I[CJ'II/ITB OIIBITHBIM HYTCM KHHEMATUYCCKYIO BA3KOCTb U MOBEPXHOCTHOC HATSXKCHUC
KHUAKOCTH.

BuI4ucauTh 0aHOE U H30BITOYHOE JaBJICHHUC )XUAKOCTH Ha OHpeﬂeHeHHOﬁ FJIY6I/IHC.

Ornpenenutb 1uaMeTp B TpPyOe NEPEMEHHOTO CEUCHHS TIPU U3BECTHOM JPYTOM JUAMETPE U
CKOPOCTH JIBHKCHHS )KUJIKOCTH.
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6. Cnmucok pekoMeHIyeMoii JuTepaTypbl
OCHOBHBIE UCTOYHUKH

1. bproxanoB, O.H. OCHOBBI THAPABIWKH, TEIJIOTEXHUKHM M a3POJUHAMUKHU [DJIEKTPOHHBIN
pecypc]: yueonuk / O.H. bproxanos, B.1. Kopo6ko, A.T. Menuk-Apakensia. — Mocksa: HUIL]

NHOPA-M, 2019. — 254c. — Pexum nocryna: http://znanium.com/catalog/product/1004670
(OBC Znanium)

I[OHOJ'IHI/ITGJ'IBHBIG HCTOYHHMKHU

1. Tuppamnmka, MHEBMATUKA U TEPMOJIMHAMUKA [ DIEKTPOHHBIN pecypc]: Kypc JeKIui /moj pe.
B.M. ®ununa. — Mocksa: U] ®OPYM: HUIL UHOPA — M, 2015, 320 c. — Pexxum nocryma:
http://znanium.com/bookread2.php?book=478661(3BC Znanium)

NHTtepHeT-pecypcesl

1. http://znanium.com (3bCZnanium).
2. http://e.lanbook.com (OBC Jlaus).
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