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INacnopTt ¢oHAA OLIEHOYHBIX CPeACTB

Tabsura 1
dopmupyemeble OneHOYHBIE
Moynb AUCIUTITAHBI KOMTIIEeTeHIUU MaTepHuabl KomuecTBo
WA WX YaCTH Y CpeficTBa
I'mppocraTtuka TCk 82
YK-1. CniocobeH oCyI1ieCTBISITh
MOUCK, KPUTUUECKUH aHa/n3 U
CHUHTe3 UH(OpMaLUU, TIPUMEHSTh 3awumra JIP 60
CUCTEeMHBIH TIOAXOZ, /1S pellieHus (CobecenoBanue)
TOCTaB/IEHHBIX 3a/1ay.
I'nppopyHamyka YK-2. CriocobeH orpefensTh
KPYT 3a/la4 B PaMKax IOCTaBJIeH-
HOWU 11eJT1 ¥ BLIOKUPATh OTTH- TCk 65
MaJibHbIe CTIOCOOBI UX PellleHus],
WCXO/s U3 IeMCTBYIOIIUX TIPABO-
BBIX HODM, UMEIOLI[UXCSI PeCypCOB
Yl OTpaHUYeHUH.
OIIK-1. CriocobeH peliiaTh THIIO-
Bble 3a/jauu MpodecCcruoHaIbHOU 3amra JIP 35
JesTeTbHOCTH Ha OCHOBEe 3HAaHWM (Cobecepoparne)
OCHOBHBIX 3aKOHOB MaTeMaTHye-
CKHUX, eCTeCTBeHHOHAYYHBIX U
ob1enpodeccuoHaTBHBIX JUC-
L[UTTUH C TIpUMeHeHreM UH(pOop-
BogocHabxenue MaLMOHHO-KOMMYHUKALIMOHHbBIX Pacuertio-
. rpaduueckasi paborta 27
TEXHOIOTUH. (CobecenoBaHre)
OIIK - 5. Crioco6eH yyacTBOBaThb
B TIPOBe/IeHUH YKCIIepUMeHTa b~
HBIX MCCJIeZIOBaHUM B TIpodeccu-
OHAbHOM JesATe/IbHOCTH.
TCk 31




1 OOEHOYHBIE MATEPHAJIbI, HEOBXOJIVUMBbIE
JIUIA OIIEHKY 3HAHUI, YMEHUY 11 HABBIKOB JIEATE/IbHOCTH
B ITPOOECCE OCBOEHUA JUCHUII/IMHbI

Tabmuria 2 — ®opMuUpyeMbie KOMIETEHIUN

O1leHOYHbIEe
Kog 1 HaumeHoBaHue komrne- | Kog 1 HauMeHOBaHHe MHIVKATOpPa JOCTHKEHUs
TeHLIUU KOMIIeTeHI UM (UaCTHh KOMITeTEHLIUN) MaTeprabi i
CpefiCcTBa
1 2 3
Mopayas 1.
I'uppocTraTuka

U-1yx-1 AHanusupyeT 3ajauy, Boifenss ee 6a3o0-

Bble COCTaBJIAIOLME, OCYIeCTB/IseT JeKOMII03H-
YK-1. Criocoben OCyII{eCTB- LVEO 3a1aunt
JUATE TTOMCK, KPUTHHECKIH N-2yk-1 HaxoauT 1 KpUTUUECKH aHATU3UPYeT
aHa/Iu3 U CUHTe3 UH(popMa-
LMW, TIPUMeHSITh CHCTEeMHBIH I/IchopMaLu:I}o, HeoOXOAMMYIO /ISl peleHus TI0-
MO X0/, [J1s1 pellleHys mocTap- | CTABJIEHHOM 3a/1adH.
JIeHHBIX 3a/ia4y N/-3yk-1 PaccmaTpriBaeT BO3MOXKHBIE BAPUAHThI
YK-2. CniocobeH onpefieNiiTh | pelleHus 3a/lauM, OLleHHUBasi UX JOCTOMHCTBA U
Kpyr 3&1,[{&1‘1 B paMKaX I10CTaB- HeJoCTaTKU TCk
JIEHHOM 11e/T1 U BbIOUPATh OI1- N-5yk-1 OnipesiesnisieT U OLieHUBAET T1OC/Ie/[CTBUS
THMAJIbHBIE CTI0COObI UX pe- BO3MOXKHBIX PelleHHH 3a1aun
LIEHWH, HCXOAH M3 AEUCTBYIO- N-1yk-» ®opMynupyeT B paMKax MOCTaBIeHHOU
HIMX TIDABOBBIX HOPM, MMEIo- Lle/I1 ITPOeKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
LI[UXCSl PeCypCOB U OrpaHUye-
A 3ajiau, obecrieurBarolX ee JOCTKeHue. Onpe-

JlensieT O)KuJjlaeMble pe3yJbTaThl pellleHus Bblje-

JIEHHBIX 3a/1a4

N/-3yk-> Pemaer KOHKpeTHbIe 3a/ja4y IIPOEKTa

3asB/IEHHOI'0 KaueCTBa Y 3a YCTaHOBJIEHHOE BpeMsi
YK-1. Criocoben OCyII{eCTB- Mopyn 2.
JISITb TIOUCK, KDUTUYECKUU 'u

APOAMHAMHUKA

aHanu3 U CUHTe3 UH(opMa-
L[, IPUMEHSITh CUCTEMHBIN
MOZIXO/, /ISl PelleHus I0CTaB-
JIeHHBIX 3a/ia4
YK-2. CriocobeH orpeie/isitb
Kpyr 3a/lad B paMKax M0CTdB- N-4yk-1 I'paMOTHO, TOTUYHO, apryMeHTHUPOBaH-
JIeHHOM 11eTi ¥ BEIOMpAaTh Orl- 6
THMAJIbHBIE CTIOCOGBI HX pe- HO (hopMupyeT co CTBEHHBIE CY>)KIEHMA 1 OL{eHKH.
1IeHHs, UCXOAS U3 JelCTBYIO- OTtnryaet (akTbl OT MHEHUM, UHTEPIIpeTaLuii,
LJMX [IPABOBBIX HOPM, UMeto- | OLIeHOK U T./I. B PAaCCY)K/IeHMAX PYTHX y4acTHHU- Saupra JIP
L[UXCS pecypcoB U orpaHuye- | KOB JieAT€IbHOCTH (Cobecezopa-
1315151 U-4yx-» [Ty6muaHO Tipe/icTaB/isieT pe3yibTaThl
OINIK-1. Criocobew perath pelIeHust KOHKPeTHOM 3a/jauu IpoeKTa I"}HCelz

THUIOBBIE 33/jauu npodeccro-
HaJIbHOM JleITeJIbHOCTH Ha OC-
HOBe 3HaHWI OCHOBHBIX 3aKO-
HOB MaTeMaTUUeCKUX, ecTe-
CTBEHHOHAYYHBIX U 0OIIIernpo-
(hecCcHOHATBHBIX AUCLIUATIIH C
ripuMeHeHreM WH(GOPMaLMOH-
HO-KOMMYHUKAL[MOHHBIX TeX-
HOJIOTUH

N/-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHBI eCTe-
CTBEHHOHAYYHbIX JUCLIUIJIVH /I/1s pelleHust
CTaHJAPTHBIX 3a/lau B COOTBETCTBUU C HAIpaB-
JIEHHOCTBIO NIPO(eCcCOHaNBHON JlesTeIbHOCTH




YK-1. CriocobeH ocy1iecTs-
JISITb TIOUCK, KPUTHUECKUN
aHa/u3 U CUHTe3 UH(popMa-
L[UM, IPUMEHSTh CUCTEMHBIN
MO XOZ, /151 PelleHHs II0CTaB-
JIeHHBIX 3a/la4y

YK-2. CriocobeH oripeziensitb
KpYT 3a/la4y B paMKax I0CTaB-
JIeHHOWU 11eTi ¥ BLIOMpATh Orl-
THUMaJTbHBIE CITOCOOBI KX pe-
LIIeHHUs1, UCXO/s U3 [eUCTBYIO-
LMX [PaBOBLIX HOPM, UMel0-
IUXCST peCYPCOB U OTpaHUyYe-
1315151

OIIK-5. I'0TOB K y4acTUIO B
NIpOBe/leHNH SKCIIepUMeH-
TaJIbHBIX UCC/Ie[JOBaHUM B
npo¢ecCOHaILHOM JlesTeNb-
HOCTH

Mopyas 3.
BojgocHa0xenue

N -4yk1 I'paMOTHO, TIOTUYHO, aprYMEeHTUPOBaH-

HO (hopMHUpYyeT COOCTBEHHbIE CYK/IE€HUS U OLIEHKU.

OtsmuaeT (pakTbl OT MHEHUM, UHTepIIpeTaLi,
OLIeHOK M T.[I. B PACCY’KJ€HUSX JAPYTUX y4aCTHU-
KOB JleATe/IbHOCTU

N I-4yk-> TTybauuHO npefcTaB/isieT pe3yabTaThl
pellleHUs] KOHKPeTHOM 3a/lauy IIpoeKTa
NO-1onk-5 Y4UacTByeT B 3KCIIePUMeHTa/IbHbIX UC-
C/ie[JOBaHUSIX TIO WCIBITAHHIO CeMbCKOXO035IM-
CTBEHHOUW TeXHUKU

3arqura JIP
(cobecemona-
HUe)
PacueTHo-
rpaduyeckas
pabora
(cobecemona-
HUe)
TCk




O1eHOYHBIEe MaTepHaJIbl U CPe/ICTBA /I/I MPOBEPKHU
copMHPOBaHHOCTH KOMIIEeTeHLIMI

Mopayas 1. 'ugpocTtaTuka
KomnbroTepHoe TectupoBanue (TCk)

Bbibepume o0uH npaguibHblill BapuaHmM omeema u Haxcmume KHONKY «/lanee»
Maccy XUAKOCTH 3aK/TIOUEHHYI0 B e/JUHHIIEe 00beMa Ha3bIBaIOT:
yZlelTbHbIM BeCOM

yAeJbHOW TJIOTHOCTBIO

+TJIOTHOCTBIO

BeCoM

C>KMMaeMoCTb 3TO CBOMCTBO XUJAKOCTH:

W3MEHSITh CBOM 00beM 6e3 BO3/IeliCTBUS [laBIeHHUs

+U3MeHSTb CBOU 00BeM 10/ IeiCTBUEM JaB/IeHUS

COTIPOTHBJIATHCS BO3/IEMCTBUIO [IAB/IEHUS, HE U3MEeHsIsI CBOKO (hopMy
W3MeHSITh CBOIO JOpPMY MO, IeMCTBHEM [laB/IeHus

BSI3KOCTB )XKUJAKOCTH MPH yBe/IMYeHUH TeMIIePaTypbl:
+yMeHbIIIaeTcst

CHayasia yMeHbIIAeTCs, a 3aTeM OCTaeTCsl TIOCTOSTHHOU

0CTaeTCst HeM3MeHHOM

yBEJII/II-II/IBaETCH
Ko3dduiuenT o6beMHOro cxaTus onpejeasercs no gopmye:
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JuHaMuuecKuid Ko3(puIHeHT BA3KOCTH 0003HaYaeTCsl rPeuecKor 0yKBoii:
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PeanbHOI XXUAKOCTHI0 HA3bIBACTCS KU/JKOCTD:
HaXO/AIIAsICS B PeaslbHbIX YCIOBUSX

He CyILleCTBYOLL[asi B IPUPOJe

criocoOHast OBICTPO HCTIAPSTHCS

+B KOTOPOU MPUCYTCTBYeT BHyTPeHHee TpeHue
Bec »XuAKOCTH B eiMHULIe 00beMa HA3bIBAIOT:
+yleTbHbIM BeCOM

BECOM

y1e/TbHOU MJIOTHOCTBIO

MJIOTHOCTBIO

C>KMMaeMoCTb XUJKOCTH XapaKTepU3yeTcs:
ko3 duienTom ['eHpu

K03(phUI[MeHTOM TOo/KaTHs



+k03(puIeHTOM 00bEMHOTO CKATHS

K03 (ULIMEeHTOM TeMIepaTypHOro CyKaTusl

I'mppaBiiuka - HayKa, U3yJaromias:

3aKOHBI [IBIKEHUS )KUJKOCTH

+3aKOHbI paBHOBECUSI U IBKEHUS KUJKOCTU

3aKOHbI PaBHOBECHS )KUJKOCTU

B3aUMOJIEUCTBUE XKUJKOCTeN

Pa3pen rupaB/iIMKH, B KOTOPOM PaccMaTPHBaIOTCS 3aKOHbI PaBHOBeCHS XUAKOCTH, Ha3bIBa-
eTcs:

+TUpOCTaTHKa

rUipoMexaHuKa

rU/ipaBivuecKas Teopusi paBHOBeCHSI

TU/IpO/IMHaMUKa

I'upoaHaMHKON Ha3bIBaeTCs pas3fes rHAPaB/INKH, U3yUalolHi:
+3aKOHBI [IBWKEHUST )KUJKOCTel

3aKOHBI [IBW)KEHUSI Ta30BOM Cpe/ibl

3aKOHBI a3POJJUHAMUKHU

3aKOHbI paBHOBECHSI )KUJKOCTeU

TeKy4ecTbI0 JKMIKOCTH Ha3bIBaeTCs:

Be/IMUMHa 00paTHO MPOMOpPLMOHA/IbHasi KUHEMaTHueCKoMy K03(hHUI[eHTy BI3KOCTH
Be/IMYMHA MTPOMNOPLIMOHA/IbHASA IpajlycaM DHIJiepa

BeJIMYMHA TIPSIMO TIPOIOPLMOHA/IbHAS JUHAMUYECKOMY KO3 (HULMEHTY BA3KOCTU
+BeIMUMHA 0OpaTHasi JUHAMUYECKOMY KO3 PHUIUEHTY BA3KOCTH
Bsa3kocTh rasa npu yBeJIM4eHUH TeMmneparyphbl:

+yBeJIMUMBAETCS

CHayvasia yMeHbIIaeTcCsl, a 3aTeM OCTaeTCsi IOCTOSTHHON

yMeHbIIIaeTcst

0CTaeTCsl HeM3MEHHOU

K ra3oo0pa3HbIM >XHAKOCTSIM He OTHOCAT:

+pTyTh

BOZIOPO/,

KHUCJIOPOJ],

asoT

K kane/abHbIM XXUJKOCTSIM He OTHOCAT:

He(Tb

PTYTh

+a30T

KepoCHH

JKupakocThio Ha3bIBaeTcs (pu3nUecKoe BemecTBo, Clioco0Hoe:
3aroJIHATD MyCTOThI

H3MEHSITh CBOM 00bemM

+Teub

W3MeHAThb (hopMy 10/ AeliCTBUEM CUJT

BA3KOCTB KUJKOCTH — I3TO:

CI0COOHOCTE MPeoZioieBaTh BHYTPEHHEe TPeHHe >KUIAKOCTH
+CMOCOOHOCTE COMPOTHUB/ISATHCS CKOJILXXEHUIO WIN CIBUTY CJIOEB YKUAKOCTH
CI0COOHOCTE MPeoZ0IeBaTh CUTY TPEHUS KUAKOCTH MeXX/y TBePbIMUA CTeHKaMHU
CroCcOOHOCTh MepeTeKaTh M0 MOBEPXHOCTH 3a MUHUMA/TbHOE BPeMST
Bsa3kocrs xuaxkoctu HE xapakrepusyercs:

+cTaTUueCcKuM Ko3hhHUI[eHTOM BI3KOCTU

JIMHaMUUeCKUM K03(hGUITMeHTOM BSI3KOCTU

KUHEeMaTH4eCKuM KO3 HUIIMEeHTOM BS3KOCTH



rpajycaMy DHIJiepa

NpeanbHOM )XUJKOCTBIO Ha3bIBAeTCH XXUAKOCTD:

MOAXOASAIIAst /11 IPUMEHEeHHsI

criocoOHasi CKUMAaThbCs

CYLL[eCTBYHOIIIast TOJILKO B OIpeie/IeHHbIX YCI0BUSAX

+B KOTOPOW OTCYTCTBYeT CH/la BHYTPEHHEr0 TPeHHUS

IIpu yBeinueHUu TemMnepaTypsl y/ieJbHbIA BeC XXUJKOCTH
+yMeHbLLaeTCst

CHayvasla yBeJIMYMBaeTCs, a TOTOM YMEeHbLIAeTCs

He U3MeHsIeTCsl

YBe/TMUUBALTCS

Pa3penbl, Ha KOTOpBIE Je/TUTCA THAPaB/INKA, Ha3bIBAKOTCSA:
TUZPOreo/IorTrs U TuApOMexXaHuKa

TU/IpOCTaTHKa U THJpOMeXaHuKa

rUZipOMexaHuKa U TUApoJuHaMUKa

+TUpOCTaTHKa U THAPOAUHAMUKA

Bec )XUAKOCTH B elMHULIE 00beMa HA3bIBAIOT:

+yZle/TlbHbIM BeCOM

BECOM

y1e/TbHOU MJIOTHOCTBIO

e JMHUYHOU TJIOTHOCTBEO

Maccy XUAKOCTH, 3aK/II0UeHHYI0 B eJJUHHIIe 00beMa, Ha3bIBAIOT:
yZAe/bHbIM BECOM

y1eJTbHOU MJIOTHOCTBIO

+IIJIOTHOCTBIO

CTaTUUeCKUM BECOM

K ocHOBHBIM (pu3nueckum cBoiicTBam xuakocreit HE oTHocoaT:
yZieJibHbIN BeC

TJIOTHOCTh

TeMIlepaTypHOe paciiipeHue

+>KeCTKOCTb

BemecTBo, MMeloLIee HAMOO/IBIIYIO IVIOTHOCTD, - 3TO:

OeH3uH

BOZIA

He(Tb

+pTyTh

KuakocTs - 3T0:

+¢usnyeckoe Teso, 0bsasaroliee TEKyUeCTbiO0 U CIIOCOOHOe U3MeHSTh CBOIO (hopMy T10/] BO3/iel-
CTBHEM BHEIIIHEeU CUJIbI

¢busnyeckoe Tesno, 0b/azarolee TeKyueCTblo, He ClI0COOHOe W3MeHSITh CBOIO (hOpMY TI0/] BO3/iei-
CTBUEM BHeIlIHel CUJIbI

¢dusnueckoe Teso, obsiazaroiiee abCOMOTHOMN MOJBIU)KHOCTBIO, CIIOCOOHOE U3MEHSIThCS B 00beMe
071 BO3/IeHICTBUEM BHEILIHUX CUJT

¢dusnueckoe Tesno, He 0bJazaroiee abCOMOTHOM MOJABIKHOCTBIO, CTIOCOOHOE U3MEHSITHCS B 00be-
Me T10/] BO3/IeMICTBUEM BHELLIHUX CHJT

PaBHopelicTByOLIasA rHAPOCTaTHUECKOr0 /IaB/IeHUsI OTHOCUTE/IbHO LIeHTPa TsDKeCTH MPSAMO-
yro/ibHO# 00KOBO# CTeHKH pe3epByapa:

COBIAZIAeT C LIEHTPOM TSDKeCTH

+TIPUIO’KEeHA HIDKe L[eHTpa TSHKeCTH

CMellleHa B CTOPOHY

TIPUJ/IO’KeHaA BbILLIe [[eHTpa TSHKeCTH

HopmanbHoe aTMoc(epHoOe /JaB/ieHie COCTaB/IsAeT:



100 I'TIa
100 MTIla
+100 kI1a
100 at™

Ha pucyHke H300pakeH:

TU/IPOAKKYMYJISITOP

rU/ipopacripe/ieNIuTeb

+TUporpecc

TU/IPOMY/IbTUTLTUKATOP

I'mpocTaTyeckoe aBjieHHe - 3TO /jJaB/ieHue, IPUCYTCTBYIoLIee B:
+TIOKOSALLENCS XKUIKOCTH

JKUJIKOCTH, HaXO/sAIIelcs o, U30bITOUHBIM /IaB/ieHUeM

JKAJKOCTH, TIOMEILleHHOW B pe3epByap

JIBIDKYLLENCS )KUJKOCTU

OcHoBHOe ypaBHeHHe T'H/[POCTAaTUKHU M03B0JIsAET:

orpeZiesisiTh JaBjieHre, 1eMCTBYIOIIlee Ha TIOrPY>KeHHOe B XKUKOCTb TeJlo
oTIpe/leNIATh /laB/ieHne, 1eHCTBYIOIee Ha CBOOO/IHYO MTOBEPXHOCTh

+oripe/ieNiATh iaBjieHue B JiF000M TOUKe paccMaTpuBaeMoro obnrema

onpejiensiTh JaBJeHUE Ha IHe pe3epByapa

IIpoBepeHHasi yepe3 00beM KU/JKOCTH NIOBEPXHOCTh, BO BCeX TOYKAX KOTOPO#l JaB/IeHUe O/u-
HAKOBO, Ha3bIBAETCA:

CTaTUUeCKOM MOBEPXHOCTHIO

MOBEPXHOCTBIO MOKOSI

CBOOO/THOM TTOBEPXHOCTHIO

+TI0BEPXHOCTBIO YPOBHS

BTopoe cBOICTBO rHAPOCTaTHYECKOr0 /{aB/IeHHS [JIaCHUT:

+TU/IpOCTaTUUeCKOe JiaBjieHre HeM3MeHHO BO BCeX HarlpaB/IeHUsAX
TU/IPOCTaTUYeCKoe JjaBleHre HeM3MeHHO B TOPHM30HTa/IbHOM MJI0CKOCTH
TU/IPOCTaTUUeCcKoe JiaBjieHre U3MeHsIeTCsl TIPU 3MeHeHHUH MeCTOT0/I0KeH s TOUKU
TU/IPOCTaTHUeCcKoe ZlaBjieHre TIOCTOSTHHO U BCeT/la TIepIieHUKY/ISIPHO K CTeHKaM pe3epByapa
Cnoco0HOCTH IUIABAIOILEro Te/la H3MEeHATH CBOe Ja/IbHeHIIIee 1M0/I0)KeHHe M0C/Ie ONMPOKH/IbI-
BaIOILIEro BO3/IelCTBUA OMpe/Je/isieTCsl KpuTepueM:

0Cb T/IaBaHUsI

OCTOMYMBOCTh

+MeTalleHTpruyecKasi BbICOTa

BOJjOM3MelljeHre

C nomMoib0 MaHOMeTpPa U3MepsIOT AaBJIeHne:

+130BITOYHOE

abcosoTHOE

aTMocdepHoe

JlaBjieHre BaKyyMa

Bo BpaijamoieMcs [UIHHAPUYECKOM COCy/ie CB000/[HasA MOBEPXHOCTH UMeeT opmy:
yCEeueHHOro KOHyca

KOHycCa

TUrepOoJIbI

+mapabosbI

BojousmMelneHue — 3710:



00beM KUIKOCTH, BBITECHSIEMbIH CYJHOM IPH TIO/THOM TIOTPYKEHHH

+BeC KUJKOCTH, B34TON B 00beMe TMOrpy>KeHHOH YacTu CyHa

BeC >KUIKOCTH, B3ITOH B 00beMe Cy/iHa

MaKCHUMa/TbHbIH 00beM XKUAKOCTH, BHITECHSIEMbIH TIAaBAIOIIUM CYAHOM

Cwia ru/jpoCTaTHUeCKOro AaB/IeHHsA Ha LHIHHAPHUYECKYI0 00KOBYI0 ITOBEPXHOCTH M0 ocH X

o |

Po_ I
A

e H{.‘ .

U o
PSPPI LSS LIS

e

Fy
Fz=77
Foo, D
: [
.=V
L=

Ha pucyHnke
1

2

+3

4
CBo000/Hasi MOBEePXHOCTH B LIMICTEPHe, IBUTAIOIIEHCSI C TOCTOSHHBIM YCKOpPeHHueM, Oyer:
B BH/le 1apabosibl

T0J| YI7IOM [3 K TOPU30HTY

He U3MEeHUTCS

+TOpU30HTAa/IbHA

IIbe3o0MeTpHuecKoil BbICOTOH Ha3bIBaeTCH:

pacCcTosiHUe OT IJIOCKOCTU PaBHOIO [JaB/IeHUs 10 YPOBHSA KUAKOCTH B IIbe30MeTpe

HyJleBasl BbICOTa

+BBICOTA, COOTBETCTBYIOIIAst M30BLITOUHOMY THAPOCTATUUYECKOMY ZIABJIEHHIO B JAHHOW TOUKe
BbICOTa B TpyOKe ITuTo

" JlaB/ieHHe, IPH/I0JKEeHHOe K BHeIlIHeH M0BePXHOCTH JXKMAKOCTH, IepefaeTcs BceM TOUKaM
3TOH >XMAKOCTH 110 BCeM HanpaB/IeHUsIM OAMHAKOBO "' — 3TO 3aKOH:

JKyKOBCKOr0o

HeroToHa

Hukypazse

+ Iackand

Ecau cyaHo nioc/ie BO3/jeCTBUSA ONPOKH/bIBAIOLEeH CHJ/IbI MPO/0/DKaeT Aa/ibHeHIlee ONPOKHU-

MeTaleHTPUuYecKas BbICOTa 0003HaueHa Hudpoii:
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AbIBaHMe, TO MeTalleHTpU4YecKas BbICOTa:

yMeHbIIIaeTcsl B [IPoL{ecce BO3BPallieHNs Cy/jHa B UCXO/IHOe I0JI0JKeHHe

+UMeeT OTpULlaTe/IbHOe 3HaYeHue

VMeeT I0JI0KUTe/IbHOe 3HaueHue

paBHa HYJIIO

K mMaccoBbIM cH/1aM OTHOCATCH

+Ccujia TSDKeCTH U CWJla MTHepLH

CuJla UHepLIMY U CHjia FpaBUTaLlOHHAs

Cu1a MOJIEKYJISIpHasl U CUJIa TSDKeCTH

CHJIa JlaB/leHrs U Crjia TOBepXHOCTHAs

ITIoBepxHOCTBL YPOBHA — 3TO:

cBoOO/IHAs! [TOBEPXHOCTb, 00pa3yroliascsl Ha rpaHulLle paszesia BO3/AYLIHOM 1 )KUAKOM cpeJ Ipy OT-
HOCHUTEJIbHOM ITOKO€e XUJKOCTH

NOBEPXHOCTh, BO BCEX TOUKaX KOTOPOM JlaB/eHue YBeUYUBaeTCs IPsSIMO NPONOPLIMOHAIBHO Y/a-
JIEHUIO OT CBOOOZHOU TIOBEPXHOCTH

+TI0BEPXHOCTb, BO BCeX TOUYKaX KOTOPOM JjaB/ieHUe O/IMHAKOBO

NOBEPXHOCTh, BO BCeX TOUKaX KOTOPO! /laB/IeHye U3MEeHSIeTCs 10 OJMHaKOBOMY 3aKOHY
B cucreme CH faBieHre u3MepsieTcs:

B PKOYJIIX

B CTOKCax

B Oapax

+B MacKassix

Ecnu paB/ieHne HH)XKe 0THOCUTE/TBHOTO HYJISA, TO €ro0 Ha3bIBaloT:

130BITOUHBIM

aTMoc(epHbIM

abCoJIOTHBIM

+1aBjeHne BaKyyMa

PaBHo/elicTBYIOII|asi THAPOCTAaTHYECKOr0 JJaB/IeHUs Ha I{U/IHH/PUUYeCKYI0 00KOBYIO IOBepX-
HOCTh paBHa:

F =F+F}+F;

F =F+F)+F]

F =2F}+2F} +2F]

= JF? +F!+F;

JlaBsieHue onpejesisieTcs:

OTHOLLIEHeM Pa3HOCTH AEeMCTBYIOLIUX YCHUIUM K TII0La1 BO3/|eHCTBUS
MpoK3Be/leHreM CHUJIbl Ha T/IoIa/lb BO3/|eHCTBUS

+OTHOLLIEHWEM CUJIbI, IeHCTBYIOLLIEeN Ha KUAKOCTD K IJI0IIa/Ih BO3/eCTBUS
OTHOILIEHHEeM TIJIOIIa/Id BO3/eMCTBUS K 3HAaUEHUIO CUJIb, e CTBYIOIIEeN Ha KUAKOCThb

h=21l
bbb ]
[ N
R/ &
L e I
T~ X
ettty I
I5n
I'mapocraTnueckoe jaB/jieHue B T. A - Oysaer paBHo:
19,62 kIla
+21,62 klla
31,43 klla
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103 kIla
Cuna, HEﬁCTBylﬂmaﬂ CO CTOPOHBI )XUAKOCTH Hd IMOrpy>xXeHHOe B Hee Te/10, paBHA:

+ P = Prc8V,

6blm nozp
P(iblm = p{)fcgj/
P oim p.);cghnozp

PBblm = pme.mghmeﬂa
TouKa Npu/I0KeHUs1 paBHOJAENCTBYIOIel TH/[POCTaTUYeCKOro AaB/IeHUsI JIOKUT HIDKe [eHTpa
TSDKECTH TUI0CKO# 00KOBO# MOBEPXHOCTH pe3epByapa Ha PacCTOAHUH:

J
=P+—
Ve I o
JX
Ye =
+ h, -
J
=h x
yc d hCS
J
=h +—=
Ye =1, h o

YpaBHeHHe, I03BOJIAIOIIEEe HAWTH TH/POCTaTHYECKOE faB/IeHHE B JII000# TOUYKe paccMaTpH-
BaeMoro o0’remMa, Ha3bIBaeTCs OCHOBHBIM YPaBHEHHEM:

+TUIPOCTaTUKH

TUAPOAUHAMUKU

a’pOIMHAMUKH

TUIpOMeXaHUuKU

Ha pucynke MeCTOIO0/I0}KeHHE [IeHTPa BO0U3MeIl[eHHs 0003HaUeHO Mo-
3UI[He:

1

+3

4

2

OCHOBHOe ypaBHeHHe THAPOCTAaTHUKHU ONpe/ie/isieTCs:

Pa3HOCTHIO /laB/IeHHUsI Ha BHEIITHelH MOBEPXHOCTH U Y [IHA COCy/ia

TIpOM3Be/ieHreM JlaB/ieHus Ta3a Ha/l CBOOOAHOM TTOBEpXHOCTHIO K TI/IOIaiU CBOOOHOM TTOBEpXHO-
CTH

+CyMMO}li IaB/ieHusI Ha BHeIlIHel TTOBepXHOCTH >KUJAKOCTH U [iaB/ieHus1, 00yC/IOBJIEHHOTO BECOM
BBIIIIe/IeXKAI[UX CJIOEB

OTHOIIIEHHEM PAaCCMaTPUBaeMoro 06beMa >XUJKOCTH K TVIOTHOCTH

Bec )XUAKOCTH, B3TOH B 00beMe NMOrPY)KeHHOH YaCcTH CyAHA, Ha3bIBAeTCA:

MOTPY’KeHHBIM 06eMOM

BBITeCHEHHBIM 00LeMOM

BOZIOTIOT/IOII[eHHEeM

+BOA0OU3MELLIEHEM

12



K noBepXHOCTHBIM CHJIaM OTHOCAT CUJ/IbI, BbI3BaHHBIE BO3/|€iCTBHEM:

00bEMOB, JIeXKaIUX Ha TIOBEPXHOCTH >KUAKOCTH

aTMoc(depHOro JjaBIeHust

JaByieHUs OOKOBBIX CTEHOK COCyZa

+coceIHUX 00bEMOB XXHUIKOCTU U BO3/IeMICTBUEM JIDYTHX Tejl

ITepBoe CBOICTBO rH/IPOCTaTHYECKOTO AAB/IeHHUSA IJIACHUT:

+B /000 TOUKE >KUAKOCTH IH/IPOCTAaTUUECKOe JIaB/ieHre TIepIeH TUKY/ISPHO TJIoIaIKe KacaTe Tb-
HOU K BbI/IeJIEHHOMY 00beMY U ZIeCTBYEeT BHYTPb paCCMaTPUBAEMOT0 00beMa

B TF000M TOUKE >KUKOCTH THAPOCTAaTHUECKOe JIaB/ieHHe TIepIeHIUKY/ISPHO TIONa/IKe KacaTe/TbHON
K BbIJieJIeHHOMY 00beMy U [IeMCTBYET OT pacCMaTpUBaeMoro obxema

TH/IPOCTaTUUECKOe /IaB/IeHHe HEM3MEeHHO BO BCEX HATPaB/IeHUsX U BCET/ia TePITeHANKY/ISIPHO B
TOYKE €T0 MPUIOXKEHUS K BbIJIeIEHHOMY 00beMy

B K&)K/JI0 TOUKe KHUJKOCTH THIPOCTaTHUeCKOe JaB/ieHre [IeMCTBYeT rapasie/bHoO IJI0MmaKe Kaca-
TEeJIbHOM K BbI/Ie/IEHHOMY 00beMY U HarlpaB/IeHO MTPOU3BOJIbHO

I'uapocTaTyeckoe aB/IeHHE HA MOBEPXHOCTH XUJKOCTH Oy/ieT paBHO:

TIPOU3BeIeHHI0 00beMa XXUAKOCTU Ha ee MIOTHOCTh

Pa3HOCTH JlaB/IeHUH Ha JIHe pe3epByapa M Ha ero MOBepXHOCTH

TIPOU3BE/IEHHUIO TUVIOTHOCTH >KUAKOCTU Ha ee y/1e/IbHbIN BeC

+/1aB/IeHUIO HaJl CBOOO/IHOM TIOBEPXHOCTHIO

CpeaHee rUApoCTaTHYECKOE AaB/IeHHe, JeHiCTBYOLIee Ha JHO pe3epByapa, onpe/ie/iseTcs mo

¢opmye:

G
Pcp :;
P
+pcp :;
V
Pcp:PamM
V
Pcp :E

YacTunbl XXUAKOCTH, HCTIHITHIBAKOIIME HAU00/IbIIIee HaNMPsDKeHHe CKaTHA OT IeHCTBUA TH/I-
POCTaTHYECKOTO0 AaB/IeHHUA, HAXOAATCA:

+Ha iHe pe3epByapa

Ha CBOOO/THOM MTOBEPXHOCTU

y OOKOBBIX CTEHOK pe3epByapa

B IIEHTPE TsDKEeCTH PACCMAaTPUBAEMOro 00beMa >KUAKOCTH

Bakyym - 3T0:

+/1aB/IeHUe Ha )KUJKOCTh HI)KE aTMOC(HEpHOTo

abCoJIIOTHOE ZIaB/IeHHEe

OTCYTCTBUE JJaB/IEHUS

JlaB/ieHNe Ha >KUIKOCTD BBIIIe aTMOC(HEpHOTr0

Ec/ii cyAHO BO3BPAIIaeTCsi B HCXOAHOE MOJI0)KeHHe Moc/Ie AeCTBHUA ONPOKU/ABIBAKOLIEH CH-
JIbI, MeTalleHTPUYeCKasi BbICOTA:

MMeeT OTpHILIaTe/IbHOe 3HaUeHHe

yBeJTMUMBAETCS B TIPOL{ECCe BO3BPAI[eHHs Cy/IHA B UCXOJHOE TTOJIOKEeHHe

paBHa HYJIO

+VIMeeT TOJIOKUTeTbHOe 3HaueHHe
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Ha pucyske E MoKa3aH:
+IUIPOMYJIETUIIMKATOP
TU/IPOAKKYMYJISITOP
TUPOK/IaTiaH
TH/IPOTIPeCC
T'opu30HTa/IbHASA COCTAB/IAIIIAA CHJIbI THAPOCTaTHYECKOr0 JAB/ICHHUA HA U/IMHAPHUYECKYIO
0
v | o
by TR 7
.y 4
lg T I --":}_u".r-’/. /0
| F 4oy
! R |

PLELELE LI LIS

00KOBYI0 MOBEPXHOCTH PaBHa:
F’C = mLK
F, = ph.o
—+ Fx = 7}100)

y
r, 7X1
Ec/iu jaB/ieHHe 0TCUMTHIBAIOT OT a0COTIOTHOTO HYJISI, TO €r0 Ha3bIBAKOT:
aTMoc(hepHbIM
JlaB/ieHre BaKyyMa
130BITOYHBIM
+abCoJTIOTHBIM
Cnoco6HOCTH N/IaBAIOILEro Te/a, BbIBe/[eHHOT'0 U3 COCTOSIHNS PaBHOBeCHs, BHOBb BO3Bpa-
IIAThCS B 3TO COCTOSAHHE HA3bIBAeTCH:
T71aBy4eCThbI0
HeTIOTOT/ISIEMOCThIO
YCTOUUHMBOCTBIO
+0CTOUUMBOCTBIO
TpeTbe CBOMCTBO r'HAPOCTAaTHYECKOT0 AaB/IEHUA IJIACHT:
THIPOCTaTUUYECKOe JlaBIeHHe B JTFOO0H TOUKe He 3aBUCUT OT ee KOOP/IMHAT B TTPOCTPAHCTBE
+TUAPOCTaTHUeCKOe JlaB/ieHre B TOUKe 3aBUCUT OT ee KOOPAMHAT B IPOCTPaHCTBe
TU/IPOCTaTUUeCcKoe JiaBieHre 3aBUCUT OT TJIOTHOCTU YKUAKOCTH
TU/IPOCTaTHUeCKOoe /laBieHre BCer/a TpeBbIlliaeT JaByeHue, eiCTByolee Ha CBOOOHYIO TTOBepPX-
HOCTb JKUJKOCTH
OcCHOBHOe ypaBHeHHe F'H/POCTaTHYECKOro JJaB/IeHHs 3aMiCbIBaeTCs B BH/e:

P =P+
LD=Dy+1h
P=Dy+ 1P

Po = Pamu T 1P

3akoHn ITackans riacur:
AdBJieHHre, TIpUJIO>KeHHOe K BHeEIIIHeH TMOBEPXHOCTH XXUOKOCTH, ITepe/ideTCAd BCEM TOUKAM 3TOMU KU-
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KOCTH TI0 BCEM HarlpaB/IeHUsIM COTJIACHO OCHOBHOMY YPaBHEHHIO TMPOCTAaTUKU
[JlaBJIeHye, TIPUI0XKEHHOE K BHEILIHeH MOBePXHOCTH KUIKOCTH, YBEJIMUUBAETCS 10 Mepe YaneHus]
OT CBOOO/THOM TTOBEPXHOCTH

+1aB/ieHNe, TIPUIOXKEHHOE K BHEIIIHel TOBePXHOCTH >KUJKOCTH, TIEPe/IaeTCsl BCEM TOUKaM 3TOM
YKUJKOCTH T10 BCEM HampaBJIeHUsIM OZJMHAKOBO

[JlaBJIeHe, TIPUIOYKEHHOE K BHEIIHel MOBePXHOCTU >KUKOCTH PaBHO CyMMe JIaB/IeHH, MPUIOKEH-
HBIX C IDYTUX CTOPOH PacCMaTpPUBaeMOro 00beMa KUIKOCTH

Jl/is 0AHOPO/JHOTO TeJIa, JIABAIOIIIEro Ha MOBePXHOCTH, CIIPABE//IMBO COOTHOLIIEHHE:

Ve _Gu
Vnoep p HC
Joow _ Py
Vi Poe
Vi _ P
Vnoep p oHe
Ve _ P
Poe Ve

Ec/ XXHJKOCTh HAXOAUTCA M0/] JaB/IeHHeM, TO 3T0 03HAYAET, UTo:
JKUZKOCTb HaXOJUTCS B COCTOSIHUU TTOKOSI

+Ha >KUAKOCTb JeHCTBYET CH/a

JKUZIKOCTh U3MeHsieT hopMy

JKUIKOCTb TeYeT

Cuiibl, ACHCTBYHOIIHE HA XUAKOCTD Pa3/ie/IsaioT Ha:

CHJIBI TSDKECTH U [JaB/IeHUS

BHYTPEHHHE U TTIOBEPXHOCTHbBIE

CHUJIbI MHEPI[UU U TIOBEPXHOCTHOI'O HATSDKEHHSI

+MacCOBbI€ U IOBEPXHOCTHBIE

CpeaHee rHApPOCTaTHYECKOE AaB/IeHHe, IeHCTBYIOIIee Ha IHO pe3epByapa PaBHO:
MIPOM3BE/IEHHIO Beca XUIKOCTH Ha TTyOMHY pe3epByapa

TIPOM3BE/IEHHIO TTyOMHBI pe3epByapa Ha IJI0Ia/ib ero JHa U TVIOTHOCTh
+OTHOIIIEHHIO Beca >KUAKOCTH K IJIOIIA/[U HA pe3epByapa

OTHOIIIEHHIO 00beMa JKUIKOCTH K €€ TJIOTHOCTH

Bec )XUAKOCTH, B3TOH B 00beMe MOTrPY)KeHHOH YaCcTH CyAHa Ha3bIBAeTCs:
MOrPY>KeHHBIM 00BbEMOM

BBITeCHEHHBIM 00LeMOM

BO/IOTIOI/IOL[EHHEM

+BOAOU3MELLIEHEM

K moBepXHOCTHBIM CH/IaM OTHOCAT CHJ/IbI, BbI3BaHHbIE BO3/[€HiCTBHEM:
00BEMOB, JIEXKAIUX Ha TIOBEPXHOCTH JKUIKOCTH

aTMOC(hEepHOro JaB/IeHUS

JlaBieHus1 DOKOBBIX CTEHOK COCY/ia

+coceiHUX 00BEeMOB XXHMKOCTH U BO3[|€HCTBUEM JIPYTHX Tejl
BakyyMMmeTpUUYecKoe /JaB/IeHHe — 3TO:

+/1aB/IeHKe Ha KUIKOCTh HIDKe aTMOC(HEepHOTro

abCoJIIOTHOE JIaB/IeHHEe

OTCYTCTBHE JJaB/I€HUS

JTaBJIEHHE Ha >KUJKOCTh BBIITIe aTMOC(HEPHOTO

Cuna, ﬂeﬁCTBlemaﬂ CO CTOPOHBI )XUJKOCTH HAd IIOI'PY>X€HHOE B HEe TE€/10, pAdBHA
Peblm = pmg7
+P,.., =P8,

eblm noep
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PBblm = loofcghnoep

PBlel = pm&'lllghn‘l(:‘fld
Touka Npu/I0KeH!s PaBHOJAEHCTBYIOLIEH r'M/POCTaTHUeCKOr0 JaB/IeHuUs JIeXKUT HIKe [leHTpa
TSDKeCTH IUI0CKO# 00KOBO# MOBEPXHOCTH pe3epByapa Ha PacCTOAHUU:

J
=P+ —
Ve h o

Ve = L
L ohoe
J
=h, +—
yc d hc'S
J
=h +—=
Ve =1, h o

OTHOCUTE/IBbHBIM MOK0EM XUAKOCTH HAa3bIBAETCHA:

PaBHOBeCHE )XUJKOCTHU IIPpHU HEH3MEHHOI CUJIe TSDKeCTH U PIBMEHHIOH.[EIZCH ChJie MTHepuun
paBHOBeCHE )XUIKOCTHU ITPU NMePpEeMEHHOM 3HAUYE€HUUN AeﬁCTBYMMHX Ha Hee CUJI TsDKeCTHU U MHEPLIUA

paBHOBeCHE )XUIKOCTU TOJIBKO IIpU HEH3MEeHHOH CUJIe TSDKeCTH

+paBHOBeCHEe XXUJIKOCTU IPU NMTOCTOSIHHOM 3HaYeHUU AeﬁCTBYIOLuHX Ha Hee CUJI TsOKeCTU U MHEP-

1511

YPaBHEHI/Ie, no3BoJidmoiee HAUTH T'HAPOCTATUYECKOE JdB/I€EHUE B /11000 ToOuKe paccMaTpu-

BaeMoro o0'reMa, Ha3bIBaeTCsi 0CHOBHBIM YPaBHEHHEM:
+TUJPOCTaTUKH

TH/IPOIMHAMHUKHI

a3pO/TUHAMUKU

THIPOMEXaHUKH

C noMoIIbI0 MAaHOMETPA U3MEPSIOT JaB/IeHHe
+U30BITOUHOE

abCo/IIoTHOE

O6apomeTprueckoe

JlaBJIeHHe BaKyyMa

Tabuna 3 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIIETeHI[UH

Ko v HaumeHOBa- KpuTtepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIETEeHLIUN
HUe UHAMKAaTopa Jo- (4acTv KOMMeTeHI M)

CTDKEHMST KOMITe- Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
TeHLMH (4aCTU KOM- | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIeHKe COOTBETCTBYET OLIEHKe

TIeTEeHLINN) «YJOBJIETBOPUTE/TEHO» «XOpOLIO» «OTJTAYHO»
50-64% oT MakcHUMa/lb- 65-85% oT Makcu- 86-100% oT MakcuMaILHO-
HOro Oasa MaJIbHOT0 Oasia ro Oana
1 2 3 4

N-1yk-1 AHanu3u- | B OCHOBHOM BafieeT T0 CyL[eCTBY OTBeYaeT | IPUHMUMaeT aKTUBHOe yya-
pyerT 3a7iauy, Bblle- | MaTepyasioM I10 TeMe, Ha MOCTaB/IeHHbIe BO- | CTHe B XO/le MPOBeIeHusI
115151 ee Oa30BLIE CO- HaBLIKOM ITOMCKA 1 TMPOCHI, [AOIMYCKAeT M0- | TeCTUPOBAaHUsI, MPaBUIbHO
CTaBJISIFOLLIMe, OCY- aHa/M3a UH(popMaluu IPeIIHOCTY B GOpMy- | OTBeuaeT Ha MOCTaB/IeHHbIe
L[eCTBJISIeT JeKOM- JI/1s1 pellieHus OCTaB- JIUPOBKax oripejere- BOIPOCHI, 3HaeT OCHOBHbIE
TO3ULIMIO 33/1auu JIEHHOM 3aJjauM, pac- HUM, UCTILIThIBAET 3a- | Orpejie/ieHUs] U 3aKOHbI
N-2yk1 Haxopur | cMaTpuBaeT BO3MOXK- TPY/JHEHUS B TTOCTPO- | TH/IPABJIMKH, CITOCOOEH C
1 KDUTHUYECKM aHa- Hble BapUaHTHI pellie- €HUU aJIrOpUTMa pe- BBICOKHMM YPOBHEM Camo-
nu3upyeT UHGopMa- | HUs 3aJjauu, TPaMOTHO, | IlI€HUS TIOCTaBIeHHOW | CTOSTeTbHOCTH BBITIOTHSTh
1[I0, HEOOXOUMYIO | JIOTHYHO, apT'YMEHTH- 3a/lauu, CTY/JIeHT yMe- | TIOWCK U aHa/u3 HHhopMa-
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JI7Is peltieHus T1o-
CTaB/IEHHOM 3a/lauu
N-3yk-1 Paccmar-
pUBaeT BO3MOXXHbIe
BapHaHThI pellieHust
3aJjau, OLleHUBasi UX
JIOCTOMHCTBA U He-
JIOCTaTKH

N-5yk-1 Onpepe-
JISIeT U OLleHWBaeT
1OC/Ie/ICTBUS BO3-
MOJKHBIX pelleHuH
3a/lauu

pOBaHHO ¢opMUpYeT
COOCTBEHHbBIE CYXKIEHUS
Y OIIeHKH, OLIeHUBAeT
TIOC/Ie/ICTBHSI BO3MOXK-
HBIX PeIIeHUH 3a7aunt

€T CaMOCTOSITe/TbHO
aHa/TM3UPOBaTh UH-
¢dopmaruio JJist periie-
HUS1 TIOCTaB/IeHHOM
3a/jaui, J0TyCKaeT
TMOTPEITHOCTU TIPH
BbIOOpE BapHaHTOB
pelLlieHUs 3aJjauu, U
OLIeHKe TOC/Ie/ICTBUMA
BO3MOJKHBIX pellieHU
3aZiauun

L[UM J/1s1 pelleHus TT0CTaB-
JIEHHOM 3aJauu, CBOOOIHO
OpUeHTHUpYeTCsl B BbIOOpe
pa3/IMYHbIX BApUaHTOB pe-
IIeHUs1 3a/lauk, TIPaBUIBHO
OLleHMBAaeT I0C/Ie/|CTBUS
BO3MOJKHBIX pellleHnH 3a-
Jauu
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1

2

3

4

N-1yk2 ®opmynu-
pyeT B paMKax Io-
CTaB/IEHHOM 1]e/Tn
MpOoeKTa COBOKYTI-
HOCTb B3aUMOCBSI-
3aHHBIX 3a/ja4,
obecrieunBarOLUX ee
Joctwkenue. Omnpe-
JleisieT OXKUjaeMble
pe3y/bTaThl pellie-
HUSI BbI/Ie/IeHHBIX
3ajau

NO-3yk-2 Periaer
KOHKpeTHbIe 3aZlauu
MpoeKTa 3asiBJIeHHO-
ro KauecTBa U 3a
yCTaHOBJIEHHOE
Bpemsi

B OCHOBHOM, BJlajieeT
MaTepHaJioM TI0 TeMe U
dbopMynMpyeT B paMKax
TIOCTaB/IEHHOM 1]e/TH
TIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a-
Jiau, TIPOeKTHUpYeT pe-
I1IeHrue KOHKPeTHOM 3a-
Jlauy TIPOeKTa U 00bsIC-
HSIET pe3y/IbTaThl pe-
1IeHWsI KOHKPeTHOU 3a-
Jauu

IO CYIeCTBY OTBeUaeT
Ha 110CTaBJIeHHbIe BO-
MPOCHI, JIOMyCKaeT To-
TPEeIIHOCTHU: B (hopMy-
JIMPOBKaxX B paMKax
TIOCTaB/IEHHOM 1]e/Tn
MpoeKTa COBOKYITHO-
CTY B3aIMOCBSI3aHHBIX
3ajiau, B MPOEKTHPO-
BaHUM pellleHUs] KOH-
KpPeTHOM 3a/jauy Ipo-
eKTa, B PellleHUH KOH-
KPeTHBIX 3a/lau Mpo-
eKTa 3asiB/IeHHOI'0 Ka-
YyecTBa, IpU 00BSICHE-
HUM pe3y/IbTaToB pe-
1IeHHs1 KOHKPeTHOM
3a/lauu MpoeKTa

TIPUHUMAaeT aKTUBHOE yua-
CTHe B XO/Ie TIPOBe/[eHHUSI
TeCTUPOBAHUS, PABUIbHO
OTBeYaeT Ha MOCTaB/IeHHbIE
BOTPOCHI, 3HaeT OCHOBHbIE
OTipe/ie/IeHUsT U 3aKOHBI
TU/PaBJ/IMKH, CTIOCOOEH C
BBICOKHUM YPOBHEM CaMO-
CTOSITE/TLHOCTH BBITIO/THSITD
TOMCK Y aHa/Iu3 UH(opMa-
I[UM [/ PellieHns TI0CTaB-
JIEHHOM 3aJauu, CBOOOIHO
OPUEHTHPYEeTCS U Tpa-
BUILHO (hOpMy/UpYeT B
paMKax [0CTaB/IeHHOM Lie-
JIY TIPOEKTa COBOKYITHOCTh
B3aMMOCBsI3aHHbIX 3a/1ay,
obecreurBaroIIUX ee J0-
CTIKeHUe, oripeJiesisieT
O’KH/laeMble pe3yJIbTaThbl
pelleHUs BbI|e/IEHHBIX 3a-
Jlau, TPaBUJIbHO TIPOEKTU-
pyeT pellleHre KOHKPeTHOM
3aJlaud MPOeKTa, BbIOUpast
OTITUMAJTBHBIN CITOCO0 ee
peliieHus], TIPaBUJIbHO pe-
I1aeT KOHKPETHBIe 3a/jauu
TIpOeKTa 3asiBJIeHHOTO Ka-
yecTBa M 3a yCTaHOB/IEHHOE
BpeMs
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Mogpayas 2. I'ngpojuHaMuka
3amura 1adopaTopHbIX padoT (cobecefoBaHue) 10 MOAY/IIO 2
Bonpocbl 0515 cobecedosaHusi:

kW

®

10.
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.

Ha3HaueHue, yCTPOMCTBO ¥ MPUHIUI paboTkl TpyOKU [TuTO.

[TapameTpbl IOTOKA )XKUAKOCTH.

[ToHsiTHe cpe/iHell CKOPOCTH MOTOKa.

Ha3sHaueHue, TUTBI BOAOCIUBOB, (hOPMYJIbI /IJIs1 pacyueTa.

YpaBHeHHe Hepa3pbIBHOCTU MOTOKA KUAKOCTH. Ero ¢pu3nueckuii CMbIC/I.

Kak MeHsieTCs CKOPOCTh T10 )KHBOMY CEUeHHIO ITOTOKA MPH JJAMUHAPHOM U TypOyJ/IeHT-
HOM /IBWKEHUU >KUJKOCTH B TPyOe, B KaHasie?

Kakue npu3Haky yCTaHOBUBLLIETOCS ¥ HEYCTaHOBUBLLIEIOCSl, PABHOMEPHOI'O U HepaBHO-
MEPHOT'0, HAaITOPHOTO ¥ 6e3HAOPHOT0 ABMXKEHUST KUAKOCTH?

CriocoObI ompeziesieHHst CKOPOCTH TIOTOKA YKUTKOCTH.

Crioco0OnI ompeie/ieHHsT pacxo/ia XKUAKOCTH.

YTo Takoe JIMHUS TOKA, TPyOKa TOKA, 37IeMeHTapHasi CTPYHKa, MTOTOK XXKUJKOCTH?
®du3nueckas CylHOCTh Ko3dduiimenTa Kopuronuca B ypaBHeHUM bepHy/u fi/is TOTOKa
JKUJIKOCTH.

Buj ypaBHeHus1 bepHyiu Aj1s1 MOTOKa peanbHOM »KUJKOCTH, UealbHOU KUJKOCTH,
3/IeMeHTapHOMN CTPYUKHU.

Bup ypaBHeHHs [1J1 IOTOKA XKUAKOCTU B OTKPBITBIX PyC/Iax.

UTo Takoe cTaTUYeCKUW Harop >Xugkoctu? Kak ero onpeznenurs?

Yrto Takoe AMHaAMUYECKUI Harop >kugkoctu? Kak ero onpezenuTs?

UTo Takoe HaropHas U [be3oMeTpudecKas JMHUU?

YTto Takoe rUipaB/IuueCcKUid, be30MeTPUUeCKUM U reo/ie3nuecKuil YKI0HbI?
I'eomeTprueckuii cmbica ypaBHeHus bepHynm.

OHepreTuueckuii U GU3NUeCKUi CMbIC/ ypaBHeHUs1 bepHyu.

[TokaxxuTe BCe u/ieHbl ypaBHeHUs bepHy/iu rpaduuecku Ajist IOTOKA KUAKOCTH B TPY-
be.

Buzibl pe)XxrMoB [IBUKEeHUS KUAKOCTHU.

UYrto Takoe uncno PeliHonbaca?

Kakas cB3b MeXy IoTepsIMU Hariopa U CKOPOCTBIO JABVKEHUS KUJKOCTU?

MeToavika onpeeneHusi uncia PeiiHobca.

BenmunHa KpUTHUECKOTO UHuc/ia PeliHOMb/Ca [/ IBM)KEHUS JKUIKOCTU B TPyOe, JJist OT-
KDBITBIX PyCeJl.

Kak BiusieT pexkuM JBUKeHUs )KUJKOCTH Ha I0Tepu Hariopa?

Kak oripegieuTh roTepy Haropa Irpy JJaMUHAaPHOM peXXUMe JBHKeHUs ?

BnusiHue urcen PeliHOMb/ICa Ha MOTEPU HaMopa.

Kak BiusieT TemMnepaTypa KUJKOCTH Ha IOTepHy Haropa?

Kakas cB3b MeXxay IoTepsiIMU Hariopa U roTepsiMy JjaBjieHus?

Kak paccurrath pacxo/ >KUJKOCTHU yepe3 OTBePCTHEe WIW HacafjoK?

Kak BiusieT Harop Ha BpeMsi MCTeUeHUsI XKUJKOCTU uepe3 OTBepCTHe?

KakoB pacxo »KUJKOCTH Uyepe3 OTBEPCTHE U HACAZJ0K TIPU OJJMHAKOBBIX MapamMeTpax UC-
TeyeHus ?

Kakoe B/MsiHve OKa3bIBaeT BA3KOCTh XKUAKOCTHA Ha UCTeYeHre?

Buzbl HacaKOB U X Ha3HAUeHUe.

[TpyurHbI 06pa30BaHuUs BaKyyMa B Haca/IKe U ero BJMsSHUE Ha UCTeueHHe XKUJKOCTH
VcTeueHue Tipy mepeMeHHOM Hariope 4yepe3 oTBepcTve. BpeMs ucteueHus.

Bugsl oxatus ctpyu. KoadduimeHT cxxaTus.

BiusiHve BSI3KOCTH Ha UCTeUYeHHe JKUJKOCTH.

[ToueMy (opmyJibl UCTEUEHHs JeMCTBUTETbHBI TOJILKO /IJIS MaJioro OTBEPCTUS B TOHKOM
CTeHKe?
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41.4Yto Takoe ILIepoOXOBAaTOCTb, OTHOCUTEe/IbHAs I1epOX0OBATOCTb, OTHOCUTe/IbHAs IJaf-
KOCTB?

42. Kakue TpyObl Ha3bIBAIOT TUPABINYECKH TVIAZIKUMH, IIIEPOXOBATHIMU?

43. Yto Takoe jlaMyUHapHas I/leHKa? Kak OHa B/ivsieT Ha [10Tepy Haropa?

44. Kakue rapaMeTphbl BJAUSIOT Ha KO3 (ULMEHT TpeHus ?

45. Kak Bnusiet uncio PeiiHob/ca Ha KO3 hULIMEHT TpeHus1?

46. Kak paccuvrtaTh KO3(QPUIIMEHT r1IpaBIMueCcKoro COrpoTHUB/IeHUS?

47. HapucyiiTe u ykakuTe Ha rpauke 30HbI JJaMWUHAapHOIO [BW)KEHUS, TM/IpaBIAYeCcKU
I71aIKX TPYO, MepexofHyI0 1 KBaJJpaTUYHBIX COTIPOTHUB/IEHUH.

48. Kak paccuurath roTepy Haropa B Tpy6ax?

49. Kak omnpezienuTb K03 GULIMEHT TPeHUsl ONbITHLIM MyTeM?

50. Kak Bnusier Matepuas Tpy6 Ha Ko3(puijieHT TpeHus ?

51. MetoauKa onpe/ienieHus Ko3¢duiiieHTa MECTHOTO COTIPOTHB/IEHUS.

52. B ueM 3aK/IrouaeTCst [IPUHLUIT HAJIOKeHUs IT0Teph?

53. Kak paccuMThIBatOTCS MeCTHBIE TTOTePH Haropa B JIMHHBIX TPyOOIpoBogax?

54. Kak paccuMThIBalOTCsl IOTEPH Hariopa B KOPOTKUX TpyborpoBojax?

55. Buzibl MeCTHBIX COIPOTHUBJIEHUM.

56. B ueMm 3ak/touaeTcst (pU3MUECKUI CMBIC/I [IOTepPhb Haropa B MeCTHBIX COMPOTUB/IEHUAX?

57. Kak paccuuraTh IIOTepy Haropa Ipyv BHe3arHoOM pacllXpeHruy I0ToKa?

58. Kak paccumnTarth 1oTepy Haropa I1py BHe3arlHOM CY)KeHUH IT0TOKa?

59. smensieTcs M K03 GULIMEHT MEeCTHOrO COTPOTUB/IEHUSI B 3aBUCMMOCTU OT peXHUMa
JIBIDKEHUS )KULKOCTU?

60. B uem 3aksrouaeTcss MeTO/, 5KBUBAJIEHTHOU JI/IMHBI [IPH pacueTe NOoTepb Haropa B MeCT-
HBIX COIPOTUBJICHUSAX?

KomnbroTrepHoe TectupoBanue (TCk)

Bbibepume o0uH npaguibHblil BapuUaHmM omeema u Haxcmume KHONKY «/lanee»
HeycTaHoBHUBIIeecs ABM)KeHHE KU/JKOCTH XapaKTePU3yeTCsl ypaBHEHHEM:
V=f(x,y,2,0); P=1f(x,y,2)
+V=f(x,y,2,1); P=1(x, y, 2, 1)

V=f(x,y,2); P=1(x,y, 2)

V= f(X, Y Z)) pP= f(x’y’ Z, t)

ITo Mepe ABHKeHHS KU/KOCTH OT OJAHOTO CeUeHHs K APyromMy NoTepsiHHbIN Hamop:
YBEJIMUUBAETCS TTPU HAJTMUUKM MECTHBIX COTTPOTHBI/IEHUH

0CTaeTCst TOCTOSTHHBIM

YMEHBIIIaeTCst

+yBe/TMUNBaeTCs

TeueHHe XKUJKOCTH CO CBOOOHOM MOBEPXHOCTHI) Ha3bIBAETCH:
HarlopHoe

+0e3HaropHoe

cBOOOIHOE

yCTaHOBUBIIIEECS

3Hauenue Ko unuenta Kopuonnca ansa TypOy/IEeHTHOIO Pe)KMMa JBYKEHHUS KUAKOCTH
paBHo:

1,5

3

2

+1

Pacxop moToka usmMepsieTcsi B CJIeAYHOIIUX eAMHULIAX:

m/c?

+M%/c
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n/c
+M3/4

YpaBHeHnne bepHy /1M /1 ABYX pa3/IMYHbIX CeYeHUH MOTOKA JaeT B3aMOCBSA3b MEXAY:

+/1aB/IeHUeM, CKOPOCTBIO ¥ TEOMETPUUECKO BBICOTOM
reoMeTpHUYeCKOi BBICOTOW, CKOPOCTBIO, PACX0/I0M
CKOPOCTBI0, /laBieHreM U Ko3dduipentom Koprosca
JlaB/IeHeM, PaCX0/I0M M CKOPOCTBIO

| |
— —

———— - — —_— - —_——

Ha kakom pucyHke B) r) TpyOKa ITuTo ycTaHoB/IeHA

NpPaBUILHO?

r)

+0)

a)

B)

CpeHsisi CKOPOCTh MOTOKa 0003HauaeTcs1 0yKBoO¥:
n

S

®

+V

Ji7isi u3MepeHNsi CKOPOCTH NMOTOKA UCIO0/Ib3yeTCs:
TpyOka BeHTypn

+Tpy0OKa ITuto

BUCKO3UMETP

Mbe30MeTp

M CTOYHMKOM MOTEePhb YHEPTryH ABIKYIIEHCH JXUAKOCTHU SIB/ISIeTCH:
pacxof XUAKOCTH

V3MeHeHUe HallpaB/ieHus ABWKeHHs

+BSA3KOCTb

TJIOTHOCTD

UneHn ypaBHeHus bepHy/u, 0603HayaeMbIil 0yKBo# Z, Ha3bIBaeTCs:
+reoMeTpUUYeCKOr BBICOTOU

CKOPOCTHOM BbICOTOM

MOTEPSIHHOW BBICOTOU

Mbe30MeTPUUeCKOM BbICOTOM

Pacxop moToka 0003HaYaeTcst IaTUHCKOW OYKBO¥:
+Q

F

U

D

Pacxopomep BeHTypu H300pa)keH Ha PHCYHKe:
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Ec/mm npu ABW)KeHUH )XHUAKOCTH B JAHHOH TOYKe PyC/ia /laB/ieHHe H CKOPOCTb He U3MEeHS0T-
Csl, TO TaKoe JBIDKeHHe Ha3bIBaeTCs:

HeyCTaHOBHBIIEMCS

JIAMUHAPHBIM HeYCTaHOBUBIIIEMCS

TypOy/IeHTHBIM YCTaHOBUBILMCSI

+yCTaHOBUBIIHNMCSI

O/leMeHTapHas CTPyHMKa — 3T0:

TpyOKa 1MoTOKa, OKpYy KeHHasi TMHUSIMUA TOKa

Hepas3pbIBHBIN [TOTOK C NPOX3BOJIbLHOW TPaeKTOpHei

+4acTb MIOTOKA, 3aK/IFOUeHHasi BHYTPH TPYOKU TOKa

00beM MOTOKa, ABWKYIIUICS BAOIb JIMHAN TOKa

YpaBHeHue BepHy/M /11 OTOKA HAeaTbHOM )XM/KOCTH HMeeT BH/:

zl+&+%=zz+&+%+hnom
y 28 yoo2g
2 2
zl+ﬁ+V#:22+&+—2
y 28 y 2g
2
P L LA 2+&+%
+ vy 2g r o 2g
zl+&+i:zz+&+ﬁ+hm
y 28 y 28

IIpu HeycTaHOBUBIIEMCSI IBIDKEHUH, KPUBasi, B KAXKA0H TOUKe KOTOPOi BeKTOPa CKOPOCTH B
AQHHBIA MOMEHT BpeMeHHU HarpaB/ieHbI N0 KacaTeJIbHOW Ha3bIBaeTCs:
+/IUHUS TOKa

CTpyMKa ToKa

TPaeKTOPHS TOKa

TpyOKa ToKa

OTHollIeHNe )KMBOT0 CeUeHUsI K CMOUeHHOMY NepUMeTpPy Ha3bIBaeTCs:
TUIPOAVHAMHUUECKHUM PacxXo/ioM MOTOKa

+TU/PaBIMUECKUM PaJInyCOM MOTOKA

T'U/IPaBJIMUeCKON CKOPOCTBIO TTOTOKA

pacxoJoM MOTOKa
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IToka3aHue ypoBHS )XHAKOCTH B TPyOKe ITuto oTpakaer:
V3MeHeHHe NTbe30MeTPUUYEeCKON SHepruu

Pa3HOCTb MeXXy YPOBHEM MOJIHOM U Mbe30MeTPUYeCKOM SHepruen
+ypOBEHb MO/THOW SHEPTUU

CKOPOCTHY!O SHepruro

3Hauenne Ko3pdunuenta Kopuonuca ansa JaMMHaApPHOT0 pe)XUMa ABI)KeHUs )XUAKOCTH paB-

HO:

1,5

+2

1

3

YacTh nepuMeTpa JXMBOr0 CeyeHHs1, OrPaHUYeHHas TBepPAbIMH CTeHKaMH, Ha3bIBaeTCs:
+CMOYeHHbIM lepuMeTp

MOKPBbIV IIepUMeTp

T'U/ipaB/INYeCKUi [IepuMeTp

repuMeTp KOHTaKTa

HJIO]J.[H,I[I) IMOoIepeyHoro ceyeHud noToKa, nNepneHanKyJ/iapHasa HAIIPaB/I€HUI0 ABH)KeHHUA,
Ha3bIBdeTCH:

rnepeMeHHbIM CeueHrueM

OTKPBITBIM CeUeHHeM

I10JIHBIM CeueHnemM

+>KUBBIM Ce€UeHHEM

OTHoIIeHHe pacxo/ja )XMAKOCTH K IUIOLIaJy )KUBOT0 CeYeHUs1 Ha3bIBaeTCsl:
+CpeHsisA CKOPOCTh IIOTOKa

MUHUMaJbHBIN pacxof, MoToKa

CpeIHUM pacxo/i MOTOKa >XKUAKOCTH

MaKCHMaJjbHasi CKOPOCTb MOTOKA

YpoBeHb XUAKOCTH B TPyOKe ITnuTo mogHsicsa Ha BeicoTy H = 15 cM, c/1eioBaTe/IbHO, CKO-
POCTB KH/JKOCTH B TPyOONPOBO/ie COCTAaBHT:

17,2 m/c

2,94 m/c

8,64 m/c

+1,72 m/c
Ysien ypaBHenus bepHy/u, 0003HaYaeMbIi Bblpa)l(eHl/IeM£ , HA3bIBaeTCH:

reoOMeTpUUeCKOW BbICOTOU
TOTePSIHHOU BbICOTOM
CKOPOCTHOM BBICOTOHU
+TIbe30MeTPUUeCKOU BbICOTOU

YpaBHenue bepHyim ;um peasibHOM XUJKOCTH UMeeT BUJ;:

2
z, +&+V——z2+—+ +ZF
y 28
zl+&+ zz+&+i+h,wm
y 2g y 28
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Zl+&+£222+&+£+hnom
y 2g y 2g

+z, L P A0 zZ, 4 P2 B0 +h,,
yoo2g y 2g

Ko3¢¢unuent Kopuonnca B ypaBHeHuu bepHy 1/ XapakTepu3yer:
M3MeHeHHe CKOPOCTHOTO Haropa

CTereHb YMeHbILIeHUs] YPOBHS MOJIHOW YHepPTryun

+HepaBHOMEPHOCTh pacIipe/ie/ieHrsi CKOPOCTeH T10 YKUBOMY CeUeHHIO
CTereHb TUPaBINYeCKOro COMPOTUB/IEHUS TPYOOIIPOBO/ja

Ysnen ypaBHeHus bepHy/in, 0003HaYaeMbIii BbIpa)KeHHEM , Ha3bIBaeTCA:

2g
TOTePSIHHOM BBICOTOM
Mbe30MeTPUUeCKOW BbICOTOU
reoMeTpUUeCcKou BbICOTOU
+CKOPOCTHOW BBICOTOMU

IIbe3oMeTpHUeCcKoM BbICOTOM Ha3bIBaeTCA:

paccTosiHMe OT MJIOCKOCTU PaBHOTO [JaB/IeHUs /10 YPOBHS KUJKOCTH B ITb€30MeTpe
JIMHaMH14JecKasi BbICOTa

+BBICOTA, COOTBETCTBYIOIIAst U30BLITOUHOMY THZPOCTAaTUUECKOMY /IaBJIEHHIO B JAHHOW TOUKe
BbICOTa B TpyOKe ITuto

MecTHbIe NI0TepHU SHepPriuu BbI3BaHbI:

+Ha/IMureM MeCTHBIX COMPOTUBIIEHNI

MacCOU JBIDKYLLENCS )KUIKOCTU

VHepLYel ABWKYIeNCs )KUAKOCTU

Ha/JIMYleM JIMHeHHbIX COTIPOTHBIEHUI

YpaBHeHHe Hepa3pbIBHOCTH NOTOKA XUAKOCTH UMeeT BU/I:

L@, =00 = 0

L@, = 0,0, =0

+ L0, =V,w, = const

LW, = L,w, = const

I'uapaB/iMyeckoe CONPOTHB/IEHNE — 3TO:

COTIPOTHBJIEHHE, TIPEIATCTBYIOIee CBOOOAHOMY MPOXO/Y KUJKOCTH
CONPOTHUBI/IEHUE, IPU KOTOPOM T1aJjaeT CKOPOCTh [IBM)KEeHUS XKUJKOCTH 0 TpybonpoBoay
+conpoTuBieHre TPyOOIPOBO/ia, KOTOPOE COMTPOBOXK/[AETCS IIOTePSIMU SHEPTUH KUJKOCTH
COTPOTUBJIEHHE XUJKOCTU K U3MeHEeHUIO (DOPMBbI CBOEro pyciia

JIuHeliHbIe MOTePH BbI3BaHbI:

BSI3KOCTBIO JKUJKOCTH

+TpeHreM 0 CTeHKH TPyOOTPOBO/ia ¥ CHJION TPEHHSI MEXK/Y CJIOSIMHU >KUIKOCTH
JJIMHOM TpybornpoBo/a

MECTHBIMU COTIPOTUB/IEHUSIMU

Pa3nnuaroT peXXuMbl ABH)KeHHA KU/JKOCTH:

JITaMMHAapHBIY Y Nlapasule/IbHOCTYMHBIN

+/IaMUHApHBIN U TYpOyIeHTHBIMA

TypOy/IeHTHBIN 1 TIepeHOCHBIN

JTAMUHAPHBIN, TypOy/IeHTHBIN, pajiaIbHbIN

MecTHbIe COPOTHB/IeHHA 00yC/IaB/IMBAIOTCA:

CU/IaMH TpPeHust



+MEeCTHBIM TNPeMNsATCTBUEM MOTOKY >KUJKOCTH

V3MeHeHHeM CKOPOCTH [IBHKEHUS )KUJKOCTU

IIIEPOXOBATOCTHIO TPYOOIPOBOIOB

CkopocTh, NpU KOTOPO# MPOUCXO0/JUT Mepexo/ 0T JTaMUHAPHOI'0 Pe)XXUMa JABIKEeHUs XKUJKO-
CTH K TypOy/IeHTHOMY, Ha3bIBaIOT:

repexo/IHOM

+KPUTUYECKON

MaKCHMabHOU

TIOBEPXHOCTHOMN

IToTepu no AnviHe BO3HHKAKT B pe3y/bTaTe:

TPEHUsI MeXXAY CJIOSMU >KUJKOCTH

V3MeHeHHUsI CKOPOCTH JIBUKEHUSI

+TpeHus 0 CTeHKH TPyOOIIPOBO/a ¥ TPEHUsI TIPU OTHOCHUTETbHOM /IBH)KEHUU CJI0€B XKUAKOCTU
V3MeHeHUsl HarlpaBJIeHus1 ABYKEeHUs KUAKOCTH

Ec/iu Ipu ABWKeHUH )XUAKOCTH NMPeo0/1a/jaloT CH/IbI HHePIUH, TO 0y/[eT Ha0/II0aThCsl pe-
JKMM:

JTaMUHapHBINA

+TypOyIeHTHbIN

repexO/IHbIN

KBa/IpaTUUHBIX COTPOTHUB/IEHUM

Bce ru/ipaB/IMYeCKHE COIIPOTHUB/ICEHUA JE/IATCHA Ha:
TUAPOCTaTHYECKHWEe U KBaJpATUUHbIE

JIMHEeWHbIe U KBaJpaTU4YHEIE

MeCTHbIE U HeJIMHeMHbIe

+MeCTHLIe U I10 AJIHe

IIpu ucTeueHUH )XMAKOCTH U3 0TBEPCTHI OCHOBHBIM BOIIPOCOM SIB/ISIETCH:
+ornpe/iesieHye CKOPOCTU UCTeYeHUs U Pacxo/ia XXUJKOCTH
orpe/iesieHre He06XOJMMOTO iiaMeTpa OTBEePCTUI
orpeziesienre 0b6beMa pesepByapa
orpe/ie/leHye TU/ipaBJInyeCcKOro CONpOTHUB/IEHNS OTBEPCTHS
C)KaTue CTPyM XKM/JKOCTH, BbITEKaloIeil N3 0TBEePCTHUs, 00yC/I0BJ/IEHO:
BSI3KOCTBIO JKUJKOCTH
+IBYOKeHHEeM XXU/IKOCTH K OTBEPCTHIO OT Pa3/IMUHBIX HalpaB/IeHUM
JlaBJIeHHeM COCeJHUX C OTBepCTHEM CJI0eB KUAKOCTU
CWJIOM TSDKeCTU U CUJIOW MHEePLINA
CoBepIilleHHBIM C)KaTHeM Ha3bIBaeTCs:
+HanboJIbIIIee CXKAaTHe CTPYHU TPH OTCYTCTBUM BJIMSTHUSI OOKOBBIX CTEHOK pe3epByapa U CBOOOHOM
MOBEPXHOCTH
HauOorblilee CKaTe CTPYH NPH BIUSTHUM OOKOBBIX CTEHOK pe3epByapa M CBOOOHOM MOBEPXHOCTH
CKaTue CTPYH, IIpU KOTOPOM OHa He u3MeHsieT (opMy TIOTIePeyHOro ceueHust
HavMeHblilee BO3MOYKHOE C)KaTHe CTPYU B HEMOCpeCTBEHHOU OJIM30CTH OT OTBEpPCTHS
Ko3¢ddunueHT cxkaTusi CTpyH XapakTepHu3yer:
CTeleHb U3MeHeHUs1 KPUBU3HBI HCTeKatollleld CTpyU
BJ/IMSIHUE JllaMeTpa OTBEPCTHS, Uepe3 KOTOPOe NIPOMCXOUT UCTeUeHNe, Ha CyKaThue CTPYU
+CTerneHb CKaTusl CTPYH
V3MeHeHHe TUI0Ia/iv TIOTIepeYHOro ceueHusi CTPYHU 10 Mepe y/jalneHus OT pe3epByapa
Kos¢dunuenT cxatus CTpyu onpejesieTcs no gopmy.ie:

10

c=—"
,

canc
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(0 = —
coic
+g= a)(.‘JIC
@
o= a)c.m
@

CKoOpoCTb HCTeuyeHMsl )KUIKOCTH Yepe3 0OTBepCTHe paBHa:
Lo=9 2gH

V=+p2gH
V=A@’ 2gH
V=¢&42gH

Pacxop )KHJKOCTH yepe3 0TBEPCTHe ompejensieTcs no ¢gopmyJie:

Q=¢,/2gH

Q=eu\2gH

+O=o0u2gH
4

O=—

t

B ¢opmyie st onpesiesieHUsA CKOPOCTH MCTeUeHHUsI KUAKOCTH Uepe3 0TBepcTHe L = ¢,/2gH

OykBoO#1 @ 0003Hauaercs:
+K03(PUIEeHT CKOPOCTU
K03 puLMeHT pacxoja
Ko3(ppuIieHT cxxaTus
Ko3purimenT Ille3u

IIpu ucTeueHNH XUJKOCTH Yepe3 0TBePCTHe NMpou3BeieHHe K03 GuIeHTa CKaTHA Ha KO-
3¢ PuLHeHT CKOPOCTH HA3bIBAeTCA:

K03 ULIMeHTOM UCTeUeHUs

K03(DPUI[eHTOM COTIPOTUBIEHUS

+K03(PurmeHTom pacxoza

K03(ppuI[MeHTOM UHBEPCUU CTPYH

B ¢opmyie piis1 onpesiesieHUsA CKOPOCTH HCTeUeHHUs] KUAKOCTH yepe3 0TBepcTHe L = ¢,/2gH

OykBoii H 0603Ha4amT:

JAbHOCTD TI0JIeTa CTPyU

r/IyOrHYy OTBepCTHS

BBICOTY pe3epByapa

+Harop XUJKOCTH

Yuco PeiiHo/ib/ica IPU MCTEYEHUH CTPYH Yepe3 0TBEPCTHe B pe3epByape onpejesisieTcsi o

dopmye:
R - dp2gH

+ 1%
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R HAJ2gH

¢ 2v

R - Er2gH

14

R v 4gH

|4

V3meHeHue ()opMBI IONIEPEYHOr0 CeYeHUsl CTPYH MIPU UCTeYeHNH eé B aTMoc(epy Ha3bIBaeT-
cA:

KaBUTaIuein

+UHBepCUen

CoKaTuem

VIHTePIIO/ALen

HNuBepcus cTpyH, HCTeKawIleld U3 pesepByapa, BbI3BaHa:

+/leliCTBMEM CUJI IOBEPXHOCTHOIO HaTsKeHUS

JIeCTBUEM CHUJ TSHKeCTU

JleICTBHeM pa3/IMUHO HalpaB/IeHHOIO JABWKeHUS KUKOCTU K OTBEPCTUSM
JleiCTBUEeM CUJI UHepLuU

HecoBepiieHHBIM C)KaTHeM Ha3bIBAeTCsl:

CKaTue CTPYH, TIpU KOTOPOM OHa U3MeHsieT CBOI0 popmy
+CKaThe CTPYH TPH BJAUSIHUM OOKOBBIX CTEHOK pe3epByapa
HeTI0/THOe C)KaTue CTPyU

COKaTye ¢ BOSHUKHOBEHUEM UHBEpPCUU

HcTeueHue )XUAKOCTH MOJ YPOBEHb — 3TO:

HCTeueHe XXUJKOCTU B aTMOChepy

HCTeueHHe )XKUJKOCTH B IIPOCTPAHCTBO, 3all0JTHEHHOE JPYroM KUIKOCTbIO
+UCTeuyeHre >KUAKOCTHU B IMPOCTPAHCTBO, 3arl0/IHEHHOE TOH »Ke >KUAKOCThIO
HCTeueHHe )XUJKOCTH Yepe3 UaCTUYHO 3aTOIJIeHHOe OTBEepCTHe

HacagkoM Ha3bIBaeTcs:

+KopoTKasi Tpyba, MprUcoeiHeHHast K OTBEPCTHIO B TOHKOW CTEHKE
KOpOTKas Tpy0a, TiprcoeJuHeHHasi K 60KOBOMY OTBEPCTHUIO
TpyOKa, U3MeHsIIo1I[asi CKOPOCTh UCTEUEHUS KHU/JKOCTH

TpyOKa, HeoOXouMast /71T C/TMBa KUJKOCTH

JlIMHa Haca/jKa HaXOAUTCS B Mpeje/iax:
+(3...5)d

OTB
3 ... 6)dyrg
... N)dgrg
3..5H

BHenmrHUM LUW/IHH/PUYECKUM HACaJKOM Ha3bIBaeTCs:

+KOpOTKast TpyOKa JIMHOU, paBHOW HECKOJIbKUM JTaMeTpaM 0e3 3aKpyT/ieHUst BXOZHON KPOMKH
KOpOTKasi TpyOKa C 3aKpyr/eHHeM BXOJHOW KPOMKHU

KOpPOTKasi TpyOKa C JyIMHOM, MeHbIIIel, ueM iuaMeTp C 3aKpyT/IeHHeM BXOJHOW KPOMKHU
KOpPOTKasi TpPyOKa C JJIMHOM, paBHOM AuaMeTpy 0e3 3aKpyT/ieHHUst BXOJHOH KPOMKH
Onopo’xHeHHe COCy/0B (pe3epByapoB) - 3TO HCTeUeHHe Yepe3 0TBePCTHS U HaCaJKH MpH:
MOCTOSIHHOM Hariope
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+ mepeMeHHOM Harlope
rnepeMeHHOM pacxoze
MOCTOAHHOM pacxoje

,IlaBJIEHI/Ie CprH Ha HJIOH.IH,Z[KY 6YAET MaKCUMAaAJ/IBHBIM
1] 18,

i L]
P 1.',

r)

CBo0opHasi He3aTON/IeHHAsA CTPYsl pa30uBaeTcs Ha:
JIBE YaCTH

+ TpU 4acTu

TPU 30HBI

YeThbIpe 30HEI

C YB&JIMUEHHUEM PACCTOAHHUA OT HAaCdJKa A0 Mperpaabl AaB/I€EHHE CTPYH:
YBE/IMUKMBAETCA

+yMeHbIlIaeTCs

CHa4ad/la YMEHBIIIAETCs, d 3aTeM YBEJINUYUBAECTCHA

0OCTaeTCd ITOCTOAHHBIM

CKOpOCTb MCTeueHHUs1 U3-110/] 3aTBopa Oy/er Gobiie:
+TIpU UCTEUEHUH Uepe3 He3aTOT/IeHHOe OTBepCTHe

TIPH MCTEUEHUH Uepe3 3aTOTIEHHOe OTBePCTHE
CKOpOCTh Oy/IeT OJJMHAKOBOU

TaM, I/l UCTeKAoII[asi CTPYsl C’KaTa MeHbIIIe

ITo ¢hopme HacafOK MOXKeT OBITH:
+BHEeLHWW LIWIMHPUYeCKUN
BHEIIIHUI OBa/IbHBIN

BHYTPEHHUH 3allell/IeHHbIN
Hapy’KHbBIN TTapabo/TyecKuit

Ecim fuameTp oTBepcTHs B pe3epByape paBeH 10 MM, a JuamMeTp HCTeKamIei yepes 3T0 OT-
BepCTHe CTPYH paBeH 8 MM, To Ko3¢duinpeHT CKaTus OyaeT paBeH:

1,08

1,25

0,08

+0,6

BHemHui HU/IMHAPUYECKUH HACA/I0K YBeJTHUMBAET PAacxo/ 10 CPaBHEHUIO C 0TBEPCTHEM B
TOHKOM CTEeHKe:

+B 1,32 pasa
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Ha 0,5 Mo/c
B 1,6 pa3a
B 2 pa3a

29



Tabmuia 4 — Kputepuu oneHKH c()OPMHPOBAHHOCTH KOMITETEHIMI

Ko v HamMeHOBaHMe
WHJWKaTopa JA0CTU-
JKeHMsT KOMIeTeHLIUU
(4acTv KOMIeTeHLUK)

Kputepuu orieHrBaHus ChOPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTv KOMIETEeHLIUN)

Ha 0a30BOM ypOBHE

Ha TOBBIIIIEHHOM YDOBHE

COOTBETCTBYET OLI€HKE
«y/IOBJIETBOPUTETHHO»
50-64% oT mMakcu-
MaJibHOro Oasa

COOTBETCTBYeT OL|eHKe
«XO0po1o»
65-85% oT Makcu-
MaJibHOro Oasa

COOTBETCTBYET OLIeHKe
«OTJIMYHO»
86-100% ot Makcu-
MaJibHOro Oasia

N-4yk1 I'pamoTHO,
JIOTUYHO, apryMeHTH-
poBaHHO ¢opmMUpyeT
COOCTBEHHBIE CyXK7e-
HUS U OLjeHKU. OTu-
yaeT ¢akThl OT MHe-
HUM, UHTeprpeTaLui,
OLIEHOK U T.[j. B pac-
CY)X/IeHUSIX JAPYTUX
YUaCTHUKOB JlesiTellb-
HOCTH

U-4yk-o [TybmuHo
Npe/iCTaB/IsieT pe3y/ib-
TaTbl pellleHus1 KOH-
KpeTHOU 3a/jau Ipo-
eKTa

N-1onk-1 Ucronb3y-
€T OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAYUYHbIX
JUCLIATI/IVH 17151 pe-
IIeHHs1 CTaH/apTHBIX
3a/lau B COOTBETCTBUU
C HarpaBJ/IeHHOCTbHIO
rpodeccroHabHOM
JesITeJIbHOCTU

B OCHOBHOM BJIaJleeT
MaTepuasoM o TeMe U
VICTI0JIb3Y€eT OCHOBHbIE
3aKOHBI eCTeCTBEHHO-
HayUHBIX AUCLIATIIUH
J71s1 pellieHus CTaH-
JapTHBIX 3ajia4

T0 CYILI[eCTBY OTBeua-
eT Ha M0CTaBJ/IeHHbIE
BOTIPOCHI, [OMyCKaeT
TIOTPEIITHOCTH B UC-
T0JTb30BaHUH OCHOB-
HBIX 3aKOHOB ecTe-
CTBEHHOHAyUHBIX
JTUCLIATIIVH JIJIS1 pe-
IIeHHUs] CTaHJAPTHBIX
3a/au

TIPUHUMAET aKTUBHOE
yuacTve B X07ie TIpoBe-
JeHust 1abopaTopHOTO
3aHATHS, TIPABUTbHO
OTBeYaeT Ha MOCTaB-
JIeHHBIe BOTIPOCHI, UC-
TI0/Tb3yeT OCHOBHbBIE
3aKOHbI €CTeCTBEHHO-
HaYYHBIX JUCLUT/TAH
JJ1s1 peIlieHusI CTaH-
JAPTHBIX 337jau B COOT-
BETCTBUM C Harpas-
JIEHHOCTBIO TIPOdeccu-
OHAJILHOU JiesiTeTbHO-
CTH
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Mopaynsb 3. BogocHabxeHue
3amura 1abopaTopHbIX padot (cobecegoBaHme) o Moy IO 3
Bonpocbl 0515 cobecedosaHusi:

1.

QAW

8.
9.

10.
. Kak mocTpouTh COBMECTHYIO XapaKTePUCTHKY JBYX (Tpex) HacoCoB, pabOTaromux Ha

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.

Kak BnusieT mpou3BOUTETFHOCTL HacOCa Ha CO3/laBaeMblii Harop, MoTpebsiseMyto
MOLHOCTb, KII/?

Kak BnusieT uMcrio jiornatok pabouero KoJeca Ha roKasaTesiy Hacoca?

TeopeTrueckuil Hamop, CO3,@BaeMbli JIONaCTHBIMU MalllMHaMHU.

KakoBa MakcrMarbHasi BbICOTa BCaChIBaHUS LIEHTPOOEXXHBIX HACOCOB?

KaBuranus u ee Buzibl. Crioco6b1 60pb0bI € Hel.

Kak n3MeHUTCsl XapaKTepUCTHKA LeHTPOOeKHOT0 Hacoca MpU U3MeHeHUH iiaMeTpa pa-
bouero kKoseca?

Kak n3MeHUTCsI XapaKTepUCTHKA LeHTPOOeKHOr0 Hacoca C M3MeHeHHeM YacCTOThI Bpa-
L[eHUs?

YpaBHeHUe T10j001s JIOTIAaCTHLIX MAILUH U €r0 CMBICII.

Hacoc B cucTeme He fjaeT He0OX0OAUMOTO JaByieHus. Baim geicTBus?

Hacoc B cucTteme fiaet u30bITOUHOe JlaBieHre. Kak ero yMeHbIINTE?

CeTb IIPU UX I10C/Ie0BaTe/IbHOM COeIMHeHUU?

B kakux ciyvasix npyuMeHsieTCs TToc/ie/joBaTe/TlbHOe COeJUHeHe HaCOCOB?

Kak orpesiemuth pabouyro TOUKY HaCOCOB, PabOTAIOIIUX MOC/IeZ0BaTe/IbHO Ha CETh?
Kak mo/106paTh HacOCHI B CETh MPH 3a/JaHHBIX PACXO/ie U Harope?

Kak paccuntbiBaeTCst XapaKTepUCTUKA CUCTEeMBbI?

Kakuve mapameTpsl BJUSIIOT Ha CO3/laBaeMbIii HACOCOM Harop?

HapucyiiTe cxemy HaCOCHOM YCTaHOBKH C I1OC/Ie/|0BaTe/IbHbIM BK/IFOUEHHEeM HaCOCOB.
[TepeuniciivTe OCHOBHBIE arperathl HACOCHOW YCTAaHOBKU M OOBSICHUTE WX Ha3HAUeHHe.
MapKHpOBKa 1[eHTPOOeKHBIX HaCOCOB.

Kak mo/icurtath otpebisieMyro0 HaCOCOM (HacOCaMH) MOIITHOCTb?

Kak 1mocTpouTb COBMECTHYIO XapaKTepUCTHKY JBYX (Tpex) HacocoB, pabOTarolyX Ha
CeTb TIPYU UX MapaieJ;IlbHOM BK/IFOUEHUU?

B kakux ciyvasix NpyuMeHsieTCs rapasijiesibHoe BK/IF0UeHe HaCOCOB?

Kak omnpezierits pabouyro TOUKY HacOCOB, pabOTaroIKX MapasiiesbHO Ha CeTh?

Kakuie meporpusiTisi He00X0AUMO COOMI0/IaTh TIPY MapasiielbHOM BK/IFOUEHUHA HacOCOB
Ha CeTb?

W3 yero ckyiazpiBaeTCss HeOOXOAMMBIN Harop Jjisi Hacoca Tpy ero Bbibope it CUCTe-
MbI?

HomycTumasi BbICOTa BCacbIBaHUsI LIeHTPOOeXKHbIX HacocoB. KakoBa ee MakcuMarbHast
BeJIMUMHA?

KakoBo Ha3HaueHHe 0OpaTHOTO KJaraHa B HACOCHOW yCTaHOBKe?

KI1/] eHTpoGeKHBIX HACOCOB.

[MToTpebsisieMasi MOIIIHOCTb HacocoM. Kak ee orpezienmuTh?

Twurbl IeHTPOOEKHBIX HACOCOB 1 MX KOHCTPYKTHUBHBIE 0COOEHHOCTH.

Kak ompegensiercst o6beMHbiii KIT/] Hacoca? OT Kakux mapaMmeTpoB 3aBucut KIT/]?

Kak orpezie/TuTh MOIIHOCTb, TIOTPeOJIsIEMYH0 HACOCOM?

Kak onpepgensiercsi mosnbii KI1/] Hacoca?

3aBucumocTts KII/I Hacoca OT ero mpou3BOJUTEIBHOCTH.

3aBUCUMOCTB MOTPeO/IIeMOI HaCOCOM MOLIJHOCTH OT €r0 MPOU3BOJUTETbHOCTH.

3amura pacuerHo-rpaduueckoi padoTsl (codeceoBaHNe)
Bonpocbl 015 cobecedogaHusi:
1. Kak paccuuThIBaeTCsi pacueTHbIN (CpeJHUM 3a rOf) CYyTOYHBIM pacxof, BOJbI?
2. Kak paccuMThIBaeTCsl pacueTHbIM Pacxo/ BOJbI B CYTKH HauboJ/IbIlero BO0NOTpeOieH s ?
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12.
13.
14.
15.
16.
17.
18.
19.
20.
. Kak paccuntsiBaeTcst HeobxozrMasi TPOU3BOAUTEILHOCTb Hacoca?
22.
23.
24,
25.
26.
27.

21

Kak paccunTtbIBaeTCs pacyeTHBIM CYyTOYHBIA PACcX0/, KOMMYHA/IbHBIX NPeJIIpUATHN, )KUBOT-
HOBOJUeCKuX (epm?

Kak paccunteiBaeTcst K03¢(urieHT 4yacoBOii HepaBHOMEPHOCTH?

Kak BbIOMpaeTcst HopMa BoZonoTpeb/ieHus Jij1sl HacesleH!s B 3aBUCHMOCTH OT cTereHu Oia-
rOyCTPOMCTBA U YMCJIA JKUTeJIen?

Kak paccunteiBaeTcsi y/ie/bHbIN ITyTeBOM pacxo/, BOJbI?

Kak paccuntbiBaeTcs IyTeBOM pacxof, BOABI?

Kak paccunTteiBaeTcsi pacxof, BOJpbl B y3/1aX CeTU?

Kak paccunTtbiBaeTCs KOJIbLIEBOM y4aCTOK BOJOIMPOBOJHOM CETU?

. Kak paccuntbiBaeTcsi TYyMUKOBBIM yuaCTOK BO/IOTIPOBOZHOM CETH?
. Kak paccunteiBaetcsi guameTp TpyO € y4eToM pacxofa BOJbI 1 SKOHOMUYHOU CKOPOCTU

JIBU)KEeHUS BOJbI?

UTo TaKkoe 5SKOHOMUYHAsi CKOPOCTb JBHWKEHHS BOJBI?

Kak BbINoOJIHseTCo yBS3Ka KOJIBLIEBOI'O yyacTKa CeTh?

Kak paccunTtbiBaeTCss MarucTpaab B BOJAOIIPOBOJHOM CETH?
Kak paccunTthiBaeTcsi BbICOTa BO/JOHANIOPHOM OariHu?
€MKOCTb 0aKa BO/IOHAITIOPHOU OaITHU?

Yro Takoe cBOOO/IHBIN Harop?

[l51s1 uero Hy>kKHa BO/IOHAIIOpHast OariHs?

Kak cTpoutcsi uHTerpaibHbIi rpaduk BoJOMOTpeb/IeHNs ?
Kak paccurTbIBarOTCSI IPOCThIE U CJIOXKHbIE OTBETBJIEHUS?

Kak pacCuuThIBaeTCsl HAarop HaCOCHOW YCTaHOBKU?

Kak pacCcuMThIBalOTCS MOTEpPH Haropa B Tpy6OMpoBo/ie HACOCHOW YCTAHOBKHU?

Kak BBIOMparOT HACOC /1St HACOCHOW yCTaHOBKH?

Kak omnpeie/isitoT pabouyro TOuKy Hacoca?

Kak omnpeziensitoT mapaMeTpsl 00TOUKK pabouero Kosieca Hacoca?

Kak BBIOMPAIOT 3/1eKTPO/IBUTATENb [JIs1 IPUBO/IA HACOCA C TI0/[Pe3aHHbIM PabOurM K0siecom?
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KomnbrotepHoe TectupoBanue (TCk)

Bbibepume 00uH npasuibHbll 6apUAHM 0meema u Haxcmume KHONKy «/lanee»
ITopuiHeBbIe HACOCHI 110 THITY BBITECHUTe/IeH K1acCupUIUPYIOT:
TUTyH)KepHbIe, TIOPIITHeBbIe, BUHTOBBIE, CU/IL()OHHBIE

MeMOpaHHbIe, ITyH)KepHbIe, SKCLIeHTPUKOBbIe

mradparMeHHble, AMHAMUYeCKUe, TUTyHKepHbIe

+ITyH)KepHBbIe, MOpIIHeBbIe, fuadparMeHHbIe

K puHaMuueckKuM HacocaM OTHOCAT:
TMOpILIHeBkIe, AUadparMeHHbIe, OCeBble
+11eHTpoOesKHbIe, OCeBbIe, iaroHaIbHbIe
1[eHTPOOeXXHbIe, CTPYWUHBIE, TTOJTUTOHA/IEHBIE
IuddepeHMaIbHbIe, TOPIIHEBbIe, BAHTOBbIE

[}

Ha pucynke HU300pa)KeH MOPIIHEBOW HACOC IPOCTOro Jeii-
CTBHUsL. YKa)KUTe NPaBU/IbHOE 0003HaUeHHe ero 3/IEMEeHTOB

+1 - UUIMHAP, 2 - MOPILLeHb, 3 - IITOK MOPILLIHS

2 - UAWHAD, 4 - HAaTIOPHBIN pe3epByap, 8 - rpyH0yKCca

9 - HaropHbIl TPy6OIIPOBO, 5 - BCackiBaroLUii TpybomnpoBo/, 6 - 06paTHbIH KiianaH

1 - qumHAp, 2 - MTOK, 8 - TPyHA0YKCa

O60bemHubIM KII/I Hacoca Ha3bIBaeTCs:

OTHOIIIEHHE TI0/Ie3HON MOIIIHOCTU Hacoca K MoTpeb/isieMoi

OTHOILIEHHEe TeOPeTUUeCKOM MoJauu K JeMCTBUTETbHOU

Pa3HOCTb MeX/y 3HaUeHUsIMH TeOPeTUUeCKOW U JIeMCTBUTeTbHOM MojlauyaMu
+OTHOILIeHHe [IeCTBUTETbHOW MT0/Jauk K TeOPeTUYeCKOU

XapaKTepl/lCTl/lKOﬁ HaCoCa Ha3bIBAeTCHA:

reoMeTpruyeCKasa XxapakTepruCTHKa

TeXHUUECKas XdapdKTePHUCTHUKA

+3aBHCUMOCTB Harlopa OT I10Jla4H MpH IMOCTOSTHHOM 4acCTOTe BpallleHHs BaJjld
3dBHMCHUMOCTb U3MEHEHUS I10JaUM HaCOCa OT JdBJ/IEHUA

Touka nepece4eHusi XapaKTePUCTHKH TPYOONPOBOOB HACOCHOM CTAHI[UM C XapaKTePUCTH-
KOH Hacoca Ha3bIBAeTCA:

+paboueii TOUKOM Hacoca

OITTHMAaJILHON TOYKOM

TOUKOM JBOMHOI'0 BCAChIBaHUS

KPUTHYECKOW TOUKON

HpI/I noc/jiea0BaTre/ibHOM COeJHHEHHUU HEHTpOﬁE)KHbIX HACOCOB MPOUCXOAUT:
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yMeHbllIeHre TTOTePb Haropa BO BCAaChIBAIOILeM TPyOOIIpoBoe
+yBe/yeHe Haropa

yBe/IueHue 1ojiauu

KaBUTaLMS

ITpu mapaJsiyieJIbHOM COeAMHEHHU HACOCOB YBeTHUHBAETCS:
+moava

Harop

Harop U Tojjaua

pabounii 06eM

|
I
l

Ha npejcTaB/ieHHOM PHCYHKe BCachIBaWIIMII TPYOGOnpoBoj 060-
3HA4YeH MO3UIHeN:

1

+(1+2)

(2+3)

4

Q

T'eoMeTprYecKas BbLICOTA HATHETAHUs Ha PUCYHKeE - o003HaueHa
MO3UIHeH:

+1

A WN

Pe3koe u3MeHeHHe /JaB/IeHHs B HATIOPHOM TPy0ONpoBo/je MPU BHE3alTHOM TOPMO)XeHUH H/TH
pa3roHe XUJKOCTH Ha3bIBAeTCA:

+TUJPaBINUECKUM YAapoM

yAapHOW BOJTHOU

KOMIIeHCal[MOHHBIM Y/JapOM

M3MeHeHHeM Haropa

Ha yuacTke Tpy0onpoBoja MeXy ABYMsA €ro CEUeHUsAMH, [|/Isi KOTOPbIX 3alMCaHO YPaBHEHHe
BepHy/I/IH MO)XHO YCTaHOBHUTD C/IEAYHOIIHEe THAPO3/IeMeHThI:
TUJPOLIMIMH/IP, TUAPOPACTIPe/IeNIUTe b, K/laraH, COTUIO
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KpaH, KOH(Y30p, IpOCCeb, HacoC

bunbTp, 0TBOA, TUAPOMOTOP, Aubdy30p
+bunbTp, KpaH, Auddy3op, KoieHOo

Ha pucysnke
TIOPIIIHEBOM HACcOC
+11eHTpoOeKHbBIN HacoC
0CeBOM Hacoc
JIMaroHabHbIA HacoOC

H300parkeH:

OcHoBHOE YPaBHe€HHE HEHTp06e)KH01"0 HdCO0Ca 3aITMChIBAETCA:

H, = u,$4, cosa,
+ g
H, = u,4,cosa, —1
g
H, = u4, —1
g
2
n
HT :F

KaBuTanmei Ha3bIBalT:
+TIOHW>KeHHe JJaB/IeHrs1 BO BCcachiBatolllei Tpybe /10 faBeHus: HIKe aTMOC(epHOTo
TOBBILIEHHE J]AB/IeHNS 10 P, TIPU KOTOPOM HaUMHAeTCsl KUTIeHHe XXUJIKOCTH

OBICTPOXOAHOCTH M HAZIe)KHOCThL Hacoca
siB/ileHHe 00pa30BaHus Mapa B HarHeTaTe/IbHOM TPyOOIIpoBo/ie

I'padnueckoe u3o0pakeHne 3aBHCMMOCTel Hanopa, momHocTH, KII/I Hacoca ot ero mpowus-
BO/IUTE/IHOCTH MPH MOCTOSTHHOM YHC/Ie 000pPOTOB Ha3bIBAETCH:

HaIrOpHOM XapaKTepUCTUKOU

+XapakTepuCTUKAMH Hacoca

TeXHUUECKVMH XapaKTepUCTUKaMH

9KCIITyaTal[MOHHOM XapaKTepHUCTHUKOMN

Bb10op THIa Hacoca 3aBHCHUT OT:

+pexkuMa paboThbl CUCTEMBI BOJOCHA0XKEHHS, 3aJaHHOTO PaCcX0/1a, BbICOTHI MObEMa BO/IbI
TpeOyeMoii MOIITHOCTH

KOJTMUeCTBa JIoTlacTel U WX HarlpaB/IeHUs

Ko3dduieHTa 6bICTPOXOIHOCTH

JonycTuMasi BBICOTA BCaChIBaHUA IEHTPOOEKHBIX HACOCOB He /J0/DKHA MPeBbIIaTh:
+10 M
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15m
20 M
100 m

YPaBHEHI/le l'[O]J[06I/Iﬂ JIOIIACTHBIX HACOCOB 34U CbIBAETCA:

X= H =3 0 =5 N.
+ H o6 Qo6 Nog
nJQ
T’IS:3,65W,
HY
w [H1
Ha
x=3 2
o

IMonnbiii KIT/] Hacoca yunThbIBaeT:

I0Tepu Ha TpeHue B Hacoce

+BCe MI0TepH, KOTOpbIe BO3HUKAIOT B HeM IPU [epeKauuBaHUU XUJKOCTU
00beMHbIe TToTepu

MexaHU4yecKre, 00beMHble, TH/paBiIryecKre, KaBUTAL[OHHbIe, THBEDCHOHHbIE

YT1o0s61 onipeeuThb 3¢ (PeKTHBHOCTH COBMECTHOM PadoThI Hacoca U TPy0ONpPoBoja, He00Xo-
AMMO:

+HalTH pabouyto TOUKy Ha rpaduvke B KoopauHaTtax H u Q

orpezieuTh MakcuManbHbIn KIT/1

HalTH TOUKy nepeceuenusi rpa¢ukoB KII/l 1 MomHoCTH Hacoca

HauTh MuHUMasbHbIA KI1/] HacoCHOM yCTaHOBKM

Mapkuposka Hacoca K 90/35 unTaercsa

K - KoHCO/BHBIN Hacoc, 90 - mogava B M%/c, 35 - HArop B M

+K - KOHCO/BHBIH Hacoc, 90 - rmoziaua B M>/d, 35 - HArop B M

K - KOHCO/IbHO-MOHO0/104HBIHi Hacoc, 90 - Hamop B M, 35 - nmogaua m>/c
K - KOHCO/IbHO-MOHO00/104HBIHM Hacoc, 90 - Harop B M, 35 - oziaua M>/u

J/1s1 eHTPO0Ee)XKHBIX HACOCOB XapaKTepPHbI:

+CpaBHUTE/ILHO HebosblIMe pa3Mephbl U Macca, BbICOKHe npou3BoanTenbHoCcTh U KT/, paBHOMep-
HOCTb TI0JJauH, Ha/|e)KHOCTh 1 TIPOJIOJDKUTETbHBINA CPOK CITyKOBI

3HauMTe/IbHbIe Pa3Mephbl M Macca, BEICOKHe MPou3BoAuTenbHOCTh U KI1Jl, HepaBHOMEpHOCTb Noja-
Y1, HaZIeXXKHOCTD U TIPO/IO/DKUTETBHBIA CPOK CITY>KObI

CpaBHUTE/IbHO Heborblie pa3Mepbl U Macca, BLICOKHe npou3BoanTenbHoCcTh U KIT/I, paBHOMep-
HOCTb TI0/JJauH, Ha/|e)KHOCTh 1 MaJIbIil CPOK CITY>KOBI

3HauMTe/IbHbIe pa3Mephbl U Macca, Huskui KI1/l, HepaBHOMePHOCTb N0Jjauu, HaJ|e>KHOCTh U pO-
JO/DKUTEeNbHBINA CPOK CITYKOBI

IleHTpOOEXHBIM HACOC BK/IKOYAET B ceds:

HaCoOCHOe K0J1eco, TYpOMHHOe KOJieco

paboyee Kojieco ¢ JTAOMPUHTHBIMH JIOTIACTSIMU, TIOMEIIleHHOe B KOPITYC CO CITUpa/IbHOM KaMepou
+pabouee Kosieco ¢ KPUBOMHEHHBIMHU JIOTIACTSIMU, Haca)KeHHOe Ha BaJl, [IOMelljeHHOe B CITUPa/ib-
HBIM KOPMYC

pabouee Kojieco C KpUBOJIMHEWHBIMU JIOTIACTSIMM, TTOMelljeHHOe B KPYTJIbIi KOPITyC
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YTo0bI HE AOIIYCTUTH KdBUTAIIUIK0 B HACOCE, HY)KHO:
+0rpaHN4MBaTh BBICOTY BCACBhIBAHHSA

YMEHBIINTD IMOTEePU )KUAKOCTH Ha BXOZe B HaCOC
YBEJ/IMUUTD BbICOTY BCACBIBAHUWA

YMEHBIINTL JdBJ/IEHHWE B CUCTEMeE

Hacoc 310 - maiiuHa ajs:

+mpeoOpa30BaHMsI MeXaHUYeCKOUW YHePIYY TIPUBOAHOTO ABUTATEIS B THIPAB/IMUECKYIO SHEPTHI0
MOTOKA YXUAKOCTH

ripeoOpa30BaHus IU/[PaBIMYeCKON SHEPTrUH TIPUBOJHOTO JBUrAaTe sl B MEXaHUYeCKY0 SHEPTHIO T10-
TOKa >KUJKOCTH

ripeoOpa30BaHust TUPAaBIMYeCKON SHEPTrUH IPUBOJHOTO JBUTATe sl B MEXaHUYeCKYH0 SHEPTHIO BbI-
XOJHOTO 3B€Ha

ripeoOpa30BaHus MeXaHNMUEeCKOMN SHepryu IMPUBOIHOTO IBUTATE/ISI B THAPABINYeCKYH0 SHEPTHIO BbI-
XOJHOTO 3B€Ha

O6swemubiii KIT/I rupaB/iMuyecKoro Hacoca yYuThbIiBaeT MOTEPU YHEPrUH:
+BC/I€CTBHE yTeUEK >KUJKOCTHU

Ha Mpeo/ioieHre TH/IpaBINUeCKUX COMPOTUBIEHUN

Ha TpeHue

Ha nepeMellieHHe XXUAKOCTH

Mexanunueckuii KII/l Hacoca yuuTbIBaeT:
TIOTepH Ha TPeHHe BO BCaChIBaKOILeM TPyOOIIpoBoe
+II0TepU Ha TpeHue

rU/paBjvyecKue roTepu

00beMHbIe TIOTepU

CaMonpou3Bo/IbHOE BCKUIIAHHE XUAKOCTH MPU Pe3KOM NMOHM)KEeHHHU B Hell abCOTIOTHOrO /]aB-
JIEHMA - 3TO:

Harop

+KaBUTAIUS

TU/IpaBIMUeCKUl yaap

pacxon

IleHTpOOEXKHBIE HACOCHI CTYXKAT JAJIA:
+T0’beMa U MepeMelLieHus XKUJKOCTer
TIPUHYUTE/ILHOTO BbITeCHEHUS )KUJKOCTU
repemelLeHus Ta30BOM CpeJbl

COKaTus Y TiepeMelleHUsi Ta30Boi cpeibl

I'paduueckas 3aBucumocthb Haropa H, mougHoctu N 1 Ko3¢g duijueHTa 1Mo/1e3H0ro JeicTBus 3
oT mojjauM Hacoca Q MpPHU MOCTOAHHOH YAaCTOTe BpallleH!s NpeACTaBsAeT Co00¥:

rpaduK rojilauu Hacoca

TPOM3BO/JUTE/IEHOCTD

+XapaKTepuCTHUKA Hacoca

KOHOMMYECKasi XapaKTepUCTHKa Hacoca
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Tabuna 5 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIIETeHI[UH

Koz v HaumeHOBa-
HYe UHJMKaTopa
JOCTHKeHUs] KOM-
NeTeHLUH (4acTH
KOMITeTEHLUH)

Kpurepuu olieHuBaHUs c(OPMUPOBAHHOCTH KOMITeTEHLIUU

(JacTy KOMIIETeHLINH)

Ha 6a30BOM
YPOBHE

Ha IOBLINI€EHHOM YDOBHE

COOTBETCTBYET
OLIeHKe «y/IOBJIe-
TBO-PUTEILHO»
50-64% ot mMaxk-
CHMaJIbHOro Oas-
Ja

COOTBETCTBYET OLIEHKe «XO-
POI1IO»

65-85% 0T MakCHUMa/lILHOT'O
basia

COOTBETCTBYET OLIEHKe «OT-
JIMYHO»

86-100% oT MakCcUMa/IbHOI'O
basia

N-4yk1 I'pamor-
HO, JIOTUYHO, ap-
T'YMEHTUPOBaHHO
dbopmupyet cob-
CTBEHHbIE CYyXX[ie-
HUs U oLleHKU. OT-
nuyaet (akThl OT
MHEHUU, UHTep-
rpeTalui, OLleHOK
U T.[. B paccyx/je-
HUSIX IPYTUX
YUaCTHUKOB Jiesi-
TeTbHOCTU
I/I,Z[-4yK_2 Hy6-
JIMYHO TIpe/iCTaB-
JisieT pe3yibTaThl
peleHust KOH-
KpeTHOU 3a/1auu
MpoeKTa
I/I,Z[-lom(_s YuacTt-
BYeT B 3KCIepu-
MeHTaJbHbIX UC-
C/IeIOBaHUSIX T10
WCITBITAHUIO CeJlb-
CKOXO035ICTBEHHOU
TeXHUKU

B OCHOBHOM BJIa-
JleeT MaTepHaioM
TI0 TeMe ¥ TOTOB K
MIPOBE/IEHUTO0
9KCIIepUMeH-
TaJIbHBIX UCCITe-
JIOBaHUM 10 UC-
MIBITAaHUIO 37TeK-
TpoobopyoBa-
HUS U CPeJICTB
aBTOMaTU3aluU

IO CYIIeCTBY OTBeUaeT Ha
TIOCTaB/IeHHbIE BOIIPOCHI, TO-
TOB K TTPOBE/IEHUIO JKCIIe-
PUMEHTA/TbHBIX UCCITIeZI0Ba-
HUM 110 UCTTBITaHUIO 37TeK-
TPOOOOPY/J0BaHUS U CPeJICTB
aBTOMaTH3aIun

NPUHUMAaeT aKTUBHOE yua-
CTHe B X0/ie TIPOBe/IeHHUs1 Jia-
OopaTopHOro 3aHATHS, TIpa-
BU/IBHO OTBEYaeT Ha MOCTaB-
JIeHHBIe BOTIPOCHI, CIIOCOOeH
CaMOCTOSITe/ILHO TTPOBO/IUTD
5KCIepUMeHTa/IbHbIe UCCIle-
JIOBAHWSI 110 UCTILITAHHUIO
371eKTPO0OOPYA0BaHMUS 1
CpeJCTB aBTOMATH3aLIuH
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2 OODEHUBAHME ITMCBMEHHBIX PABOT CTYAEHTOB, PEI'JIAMEHTUPYEMBIX
YYEBHBIM IVIAHOM

PacuetHo-rpaduueckas padora «Pacuer BofgocHabxeHus nocenka. Pacuer HacocHo#

YCTAHOBKH».

TurioBas pacquHo-rpa(queCKaﬂ pa60Ta, BBITIO/THAETCS 10 BapHAHTaM B COOTBETCTBUM C

MeTOANYeCKHNMHU YKa3daHUAMMU.

Tabuna 6 — @opMupyeMble KOMIeTeHIMH (/M MX YaCTH)

KOA " HaMeHOBaHKMe KOMIIeTeHIINH

Ko/ 1 HaMeHOBaHHe WHAMKATOpa
JIOCTYKeHUST KOMIIeTeHLIUH
(4acTy KOMITeTEeHLIUM)

OrneHOUHbIe MaTepu-
asbl U CpeficTBa

YK-1. CriocobeH 0CyIIieCTBIISATH MTOUCK,
KPUTUUECKUM aHa/u3 U CUHTe3 UHdOop-

Maliy, PUMeHSITb CUCTeMHbIN TOAX0[
[Is1 pellieHyst TIOCTaB/IeHHBIX 3a/iau

YK-2. CniocobeH onpeziesisiTh KPyT 3a-
Jlau B paMKax MOCTaB/IeHHOM 1[eTh U
BBIOMpATh ONTHMaIbHBIE CIIOCOOBI X
peleHu s, UCXO/Is1 U3 1eHCTBYIOIINX
TIPaBOBLIX HOPM, UMEIOIIUXCSI PeCyp-

COB U OTpaHUYEHUI

N -4yk1 I'paMOTHO, JTIOTUYHO, ap-
I'YMeHTHPOBaHHO (popMupyeT cob-
CTBEHHbIE CY)X[eHUsl U OLjeHKU. OT-

nuyaeT aKTbl OT MHEHUM, UHTep- [TpoBepka copieprKa-
ripeTaiui, OLeHOK U T.J. B pacCyX- Husi PT'P
JIeHUSIX IPYT'UX YYaCTHUKOB Jles- 3arura PT'P (cobe-
TebHOCTH ce/loBaHue)

N-4yk-o [TybmuuHO mipeicTaBisieT
pe3y/bTaThl PellieHust KOHKPeTHOM
3ajlauM IIPOeKTa

Tabuna 7 — Kpurepum onieHKH pacueTHO-rpa¢uuecKoi padoThl
[Tokaszarenu KonmuectBo 6anioB
MUHHMaJIbHOE MaKCUMaJsbHOe

Cobutroienue rpaduka BbinoaHeHus: PT'P 1 5
CogepxaHue 1 5
3auwmra PI'P 2 8
AKTHBHOCTB NpH BhiniosiHeHuH PI'P u ripu my6- 1 5
JIMYHOW 3alluTe

Wroro: 5 23

OrieHka ¢ OpMUPOBAHHOCTH KOMITETEHITUH TIPY BBITTOJTHEHUH U 3alI[UTe PACUETHO-
rpaduueckoit paboThl ocyiiecTBsieTcsi o 6/10Ky «3artuta PI'P».
Kputepuu orieHuBaHus chOpMHUPOBAaHHOCTH KOMIIETEHI[WH TTpeiCTaB/eHbl B Tabuiie 8.
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Taomuna 8 — Kputepun oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEHLIHIA 110 PacUeTHO-
rpaduueckoii padore

Ko/ 1 HauMeHOBaHue Kpurepuu olieHUBaHus CPOPMHUPOBAHHOCTH KOMIIETEHI[UN
WH/IMKaTopa J0CTHXKe- (4acT KOMIETEeHLMM)
HUSI KOMITeTeHI[1H (Ja- Ha 0a30BOM YpOBHE Ha TIOBBIIIIEHHOM YPOBHE

CTU KOMITeTEHL[1H) crioco0eH OIleHHBaTh Pe3y/IbTaThl | BHITIOHU U 3allUTHII PaboTy B

BBITIO/THEHHBIX PdCUYeTOB, ITI0Kd3adJ/I | CPOK; B pa60Te I10Ka3aJI TOTOBHOCTb
I'OTOBHOCTB UCII0J/Ib30BdATb METO- HCII0/Ib30BATh OCHOBHbIE 3dKOHEI
Abl MaTeMaTHUUECKOI'O aHd/IN3d U €CTeCTBEHHbIX HayK B l'IpO(l)ECCI/IO-
MOJe/TNMpOBaHNs, OCHOBHbBIE 3aKO- Ha/IbHOU AedaTe/IbHOCTH; OCYILeCTB-

N-4yk1 I'paMmoTHO,
JIOTUYHO, apryMeHTH-
poBaHHO ¢opmMUpyeT

COOCTBEHHBIE CY)KA- | i ecTeCTBEHHBIX HayK B MPO- JISITH TIOUCK, XpaHeHHe, 06paboTKy U
HMs M OLieHKU. OT/I- | (heccroHa/TBHOM [esTeBHOCTH, aHa/iM3 UHPOPMALIUK U3 Pa3/TUUHbIX
4aeT (hakKThI OT MHe- OCYIIIeCTB/ISATh TIOUCK, XpaHeHHe, | UCTOUHUKOB U 6a3 JaHHBIX; MOKET
HUM, UHTeprpeTalyld, | o0paboTKy U aHamm3 nHMopMa- CaMOCTOSITe/IbHO U apryMeHTUPO-
OLIEHOK M T.JI. B pac- L[UM U3 Pa3/MYHbIX UCTOYHHUKOB U | BAHHO OCYIIeCTBJISATh aHA/IU3,
CYXKEHHSIX APYTUX 0a3 laHHbIX, HO HE COBCEM TBep- | 0000ILeHNsT ¥ BLIBO/BI 10 BBITOJ-

[0 B/1afleeT MaTepuasioM, IIpy 3a- | HeHHOI pabore
mute PI'P nonyckaer UckakeHUsI
JIOTMYeCcKOo Noc/e0BaTebHO-
CTH, HETOUHYH0 apryMeHTaL[1I0

YUaCTHHKOB JeATeb-
HOCTH

N-4yx-» [Tybauuno

HPEACTABJIACT pe- TeOpPeTHUUECKUX TI0JI0’KeHUH, Bbl-
3yJIbTaThl PEIICHUS MOJTHU/T paboTy B CPOK
KOHKPETHOM 3aJ1a4u

MIPOCKTA

bazoBbiii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHILIUHA CUMTAETCS JOCTUTHYThIM, €C/IA CTY-
JIEHT TI0 UTOTaM TIO/ITOTOBKHU U 3allliThl paboTkl HabupaeT oT 5 /10 14 6asIoB, MOBBIIIEHHBIA YPO-
BeHb CUMTAETCS IOCTUTHYTBIM, €C/TU CTYZeHT HabupaeT ot 15 f0 23 6asios.

3 OIIPEJE/IEHVE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUU

dopma NpoMeKyTOYHOM aTTecTalyy M0 AUCLIUIIIUHE 3K3aMEH.

OKoHuaTe/IbHbIe pe3y/bTaThl 00yueHus (HOpMUPOBaHKS KOMIIETEHI[UI) OTIPe/eJIsIOTCS TI0-
CpeZICTBOM TepeBozia OasioB, HAOpaHHBIX CTYZEHTOM B TIPOIeCCe 0CBOEHUs AUCILIUTUINHBI, B OLeH-
KU:

— 6a30BbIf YpoBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM, €C/TH pe-
3y/ibTaT 00yueHHs COOTBETCTBYeT OLleHKe «y/I0BIeTBOPUTe/NbHO» (50-64 pedTUHTOBBIX H6asioB);

— MOBBIIIEHHBIN YpOBeHb C(hOPMHUPOBAHHOCTH KOMITETeHL[UN CUATAeTCs JOCTUTHYTHIM, eCJ/T
pe3y/nbTaT 00yUYeHUs COOTBETCTBYET OLIeHKaM «XOpoIo» (65-85 peHTUHrOBbIX 0ayIoB) U «OT/IHU-
HO» (86-100 peMTUHTOBBIX Oa//IOB).

4 TIOPSI/IOK ITIPOBEJIEHUA IIOBTOPHOU
IMPOMEXYTOYHOM ATTECTAIITUA

@dopMa NpOMeKyTOYHOW aTTeCTalyu M0 JUCLUIIMHE 3K3AMEH.

[ToBTOpHAs TIPOMEXXYyTOUHAas aTTeCcTalysl M0 AUCLIMIUIMHE TIPOBOJUTCS C UCII0J/Ib30BaHUEM 3a-
JAaHWH [/ OL[eHKW ChopMHUPOBAHHOCTH KOMITeTeHIIUM Ha 6a30BOM YPOBHE TI0 BCEM MOJYJISIM, BXO-
JSLAM B CTPYKTYDPY AUCLIMIVIMHBI 32 CEMeCTp, M0 UToraM KOTOPOTO CTYZEeHT MMeeT aKajeMuue-
CKYI0 3aJJ0/DKEHHOCTb.
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OLOEHOYHBIE MATEPUAJIBI 1 CPEACTBA JJ14 ITPOBEPKIA
CP®OPMMPOBAHHOCTU KOMITETEHLIVIM
Ko 1 HanMeHOBaHMe KOMITeTeHIIMH
YK-1
CriocobeH OCyIIIeCTB/ISATh TIOMCK, KPUTHUECKUI aHa/u3 U CUHTe3 MH(OPMALIMH, IPUMEHSITh
CUCTeMHBIV MO/IXOZ, A/1s1 pellieHts TIOCTaB/IeHHbIX 3a7iay.

3ajjaHys 3aKpBITOr0 TUIIA
Bbibepume 00uH npasuibHblli 6apuaHm omeema:
1. BS3KOCTB )XMJKOCTH MPY YBeJIMYeHUH TeMIlepaTyphbl:

+yMeHbIIaeTCs

CHayasla yMeHbIIIaeTCsl, a 3aTeM OCTaeTCsl TIOCTOSTHHOM
ocTaeTcst HeM3MeHHOMH

yBeJTMUMBALTCS

3apaHusA OTKPBITOrO THIIA
Jatime pasgepHymblii omeem HA 80Npoc:

2. Kak omnpezenuTs JjaBieHde BHYTPU MOKOSIENCS XKUJKOCTH C NOMOLbI0 OCHOBHOI'O ypaB-
HEeHUs TUPOCTaTUKU?

IIpasunbHbIli omeem:
- OCHOBHOe ypaBHEHHWe T'H/IDOCTaTUKU TJIaCUT, UTO JlaBjeHre B /000N TOUKe MOKOSIencs

JKUOKOCTH CKJ/IaAbIBAETCA M3 OdBJ/I€HKA, IIPUIOKEHHOI'O K ITOBEPXHOCTH XXUJAKOCTHU po U AdB-

JIeHus, OGYCHOBJIEHHOFO BeCcoOM BLILHGJIE)K&H_[I/IX CJ/I0eB )KI/I,E[KOCTI/I F}gh,
- p=pe Tt pgh

3. [aiiTe ornpejeneHue cpejHell CKOPOCTU MOTOKA YKUIKOCTH.

IIpasunbHblli omeem:
- CpezHsisl CKOPOCTh TTOTOKA JKUAKOCTH — 9TO OTHOLIEHHe Pacxofa *KUAKOCTH Q K TUIOMaAx

JKMBOI'O CeYeHusd

S p=E&
Cuf

4. Kak paccudrarh TMOTepPH Haropa Io JJIMHe TPyOOMNpoBOZa C HMCIIO/Ib30BaHHEM YZeIbHOTO
comnpoTuBieHust TpyObl A, AnMHBI TPyOOTIpoBOAa | 1 pacxoza BoAbI G?
IIpasunbHbIli omeem:

rae K. i — TIOTPaBOYHBIN KOIQHHULIEHT;

A — yzienbHOe COTIPOTHUBJIEHHE TPYObI;
| — nmuHa Tpy6ompoBoaa;

q — pacxo/; BOJpbl.
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Kopa 1 HauMeHOBaHUe KOMNIeTeHLIMHU
YK-2
CriocobeH ompesieNiITh KPyT 3a/la4 B paMKax TOCTaB/IEHHOH 1[e/Id U BbIOUpATh OMTHUMAllb-
Hble CrocoObI UX pellieHUs], UCXO/s U3 JeMCTBYIOIIMX MPaBOBbIX HOPM, UMEIOIIMXCS PeCcypcoB U
OrpaHUYeHUM.

3ajjaHys 3aKpBITOr0 TUIIA
Bbibepume o0uH npasuibHblli 6apuaHm omeema:
1. HeycraHoBuBIIeeCs ABWKeHNe )KUJKOCTH XapaKTepU3yeTCsl ypaBHeHUEeM:

V=1(x,y,2t); P=1(x,y, z)
+V=1(x,y,2z,1); P=1(x,y, z, 1)
V=1(x,y,2); P=1(x,y, z)
V=1(x,y,2); P=1(x,y,1zt)

3apaHusA OTKPBITOTO0 THIIA
Jatime pasgepHymblii omeem HA 80Npoc:

2. KakoBbI NPUUMHBI TTOSIB/IEHUS TTOTEPh HAaropa Io JjiuHe TpyborpoBoa?

ITpasunbHbIli omeem:
- TpeHWe O TBep/ble CTEHKH;

- TpeHHne MeXay CJI0AMHU )XUIKOCTHU

3. KakoBbl 0011111e IPUUMHBI TTOSIBJ/IEHHS TIOTEPh HAIlOpa B MECTHBIX COMTPOTHBIIEHUSIX ?
IpasunbHblli omeem:
- HW3MeHeHHe KMHEeTHUeCKOM SHepruy MoToKa XKUAKOCTH Ha KOPOTKOM yuacTKe TpyboripoBosia
TIPU M3MeHeHUU CKOPOCTH MOTOKA TI0 Be/TMYKHe WJIH 0 HarpaBJieHH!o, MO0 10 BeJTHUNHE U
TI0 HarpaBJIeHHIO.

4. TlosicHUTe KakHe /iBa pe>xMMa [IBM)KeHHUS )KUJKOCTH Bbl 3HaeTe, YeM OHU OT/IMYArOTCS?
IpasunbHblli omeem:
- JlaMMHapHOe JJBWKeHHe, TypOy/ieHTHOe /IBI)KeHHe;
- JlaMMHapHOe JIBV)KeHHe XapaKTepU3yeTcs Mapaiyie/bHbIM [IBIDKEHHEM CJI0eB XXUAKOCTH Oe3
B3aMIMHOTO TlepeMellBaHus;
- TypOyJsileHTHOe /IBI)KeHUe XapaKTepu3yeTcsl XaOTUUHBIM TlepeMellBaHUeM CJI0eB JKHUAKOCTH
B TIOTOKE I1PU JBV)KEHUU

Ko/ 1 HauMeHOBaHHe KOMIIEeTeHI{UH
OITK-1
CriocobeH pelllaTh THUIOBBIE 3a/jauM MPOdeCcCHOHaMbHON JesiTeTbHOCTH Ha OCHOBE 3HAaHUM
OCHOBHBIX 3aKOHOB MaTeMaTHMUeCKMX U eCTeCTBeHHbIX HayK C TMpHMeHeHHWeM HH(OpMalMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHM.

3ajaHus 3aKpbITOro THINA
Bbibepume o0uH npasuibHbIll 8apuUaHmM omeema:
1. TeueHMe >XHAKOCTH CO CBOOO/JHOI MOBEPXHOCTHIO HA3bIBAGTCS:
HariopHoe
+6e3HaropHoe
cBOOOTHOE
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YCTaHOBHUBIIEECA

3aiaHusA OTKPBITOr0 THIA
/alime pa3eepHymblili omgem HA 80npoc:

2. Uro Takoe JIMHUS TOKa, TPyOKa TOKa, 3/leMeHTapHasl CTPYHKa, TIOTOK XKUAKOCTH?
IIpasunbHblli omeem:
- JIMHMeH TOKa Ha3bIBaeTCsl IMHUS, NIPOBe/leHHas yepe3 psiJ| TOUeK B [BIDKYILENCS KUAKOCTH

TakK, UTO B ﬂaHHbIﬁ MOMEHT BpeMeHH BEKTOPbI CKOPOCTH HaCTHUL| )KUAKOCTH, HAXOAAIIHNXCS B
9THUX TOYKAX, HAIIpaBJ/IEHLI 1O KacaTeabHOM K 3TOU JINMHUMH;

- TpyOKa TOKa — 3TO MOBEPXHOCTh, 0Opa3oBaHHAsi COBOKYITHOCTHIO JTMHUM TOKA, TIPOBE/IeH-
HBIX Yepe3 3/7IeMeHTapHYIO I/IOIa/IKY, MeprieHUKY/ISPHYI0 HarpaBIeHUI0 TeUeHUs;

- 3J/IeMEéHTapHadA CprﬁKa — COBOKYITHOCTb JIAHUM TOK4, MPOXOJAILIMX CILJIOLIb 4epe3 3jie-
MEHTApHYIO IJIOdJAKY, ITepreHAKYJ/IAPHYI0 HAalIpABJI€HUIO TEYEHWSA,

- MOTOK >XHAKOCTH — COBOKYITHOCTb 3/7IeMeHTAapHbIX CTPYeK JBWKYILeNCsl )KUAKOCTH, IPOXO0-
JAIMIMX  Yepe3 TUIOLAAKY [JOCTaTOYHO OOMBIIMX pa3MepoB

3. Bup ypaBHeHust bepHy/u [/151 37ieMeHTapHOM CTPYWKU U/leaIbHOM XKUAKOCTU?
IIpasunbHblli omeem:
2

2
\% \%
P S R B - S

£9 29 £ 29

4. Bup ypaBHeHUs BepHYy/uIH /17151 37ieMeHTapHOW CTPYMKU pearbHOM KUAKOCTU?
ITpasuibHbIli omeem:

2 2
\% \%
Zl+ﬁ L:Zz+&+i+hn

£ 2g P9 29

Kop 1 HauMeHOBaHHe KOMIIeTeHIIMU
OIIK-5
CriocobeH yuacTBOBaTh B MPOBEJEHUN 3KCIIEPUMEHTAIBHBIX MCC/eJ0BaHK B mpodeccro-
HaJIbHOM J1eSITe/IbHOCTH.

3afiaHusA 3aKPBITOT0 THIA
Bblbepume 00uH npasuabHbIll 6ApUAHM omeema:
1. TlopuHeBbIe HACOCHI MO THIy BHITECHUTE/IEH KIacCHPUIMPYIOT:
TUTyH)KepHbIe, TIOPIITHEBbIe, BUHTOBbBIE, CU/IL(OHHbIE
MeMOpaHHbIe, TUTyH)KEPHBIe, IKCIIEHTPUKOBBIE
JvadparMeHHble, AMHAMUYECKYe, TTyHKepHbIe
+TUTyH)KepHBIe, TIOPIIHEBbIe, [UadparMeHHbIe

2. K puHaMu4yecKuM HacocaM OTHOCAT:
TopIlIHeBbIe, AMadparMeHHbIe, OCEBbIe
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+11eHTpOOeKHBIe, OCeBbIe, ArOHA/TbHbIE
1|leHTpoOe)XHbIe, CTPYyHHbIE, ITOJIUTOHA/IbHbIE
IuddepeHMaabHbIE, TOPIIHEBbIe, BAHTOBbIE

3ajjaHusA OTKPBITOr0 TUIIA
Jatime pasgepHymblil omeem Ha 80nNpoc:

3. Yro Takoe JUHaMHUUECKHe HACOCHI?
IIpasunbHbili omeem:

- JMHAMHYeCKHEe — 3TO HACOChl, B KOTOPBIX >XUJKOCTb T10/] BO3/IeiCTBEM T'M/IpOAMHaMHUYe-
CKUX CWJI IEPEMEIIAeTCsl B KaMepe, MOCTOSTHHO COOOIIIAIOIIeCst C BXOIOM U BBIXO/IOM Haco-
ca.

4. Yto Takoe 0ObeMHbIE HACOCHI?

IIpasunbHbili omeem:

- 00BeMHBIE — 3TO HACOChl, B KOTOPBIX >KUJKOCTb TIEPEMEIAeTCS MyTeM TEepHUOJUUYECKOTO

r3MeHeHHst 00beMa KaMephbl, TTOIMepeMeHHO COO0IIaroIIecsl CO BXOIOM M BBIXO/JIOM Hacoca.

5. Uro Takoe crucTemMa BO/IOCHA0XKeHUS?
IIpasunbHblli omeem:
- cucTeMa BofoCHa0OXKeHHsI — KOMIUIEKC WH)KeHEPHBIX COOPY)KeHUM, MpeHa3HaueHHbIN /1J1s1

3abopa BO/IbI M3 UCTOYHHKA BOJIOCHAOKEHHsI, ee OUMCTKU, XpPaHeHUs U 1o/lauu K 1oTpedu-
TeJISIM.

6. B kakux C1ydadax IIpUMeHseTCs I10C/ieJ0BATe/IbHOE CoOeJMHeHNe LIEHTPO6E)KHI:>IX HacoCOB?

IIpasunbHbili omeem:
- TIOC/Ie[oBaTeIbHOE COeJUHEHHe IIeHTPOOEKHBIX HAaCOCOB TPUMEHSIETCS [JJi YBeTHUYeHUs
pa3BUBaeMOro Hariopa (JaB/ieHus).

7. B Kakux c/iyuyasix IpUMeHsIeTCsI Tlapasljie/ibHOe CoeZIMHeHHe 1IeHTPOOeXXHbIX HACOCOB?

IIpasunbHbili omeem:
- TapaJiesibHOe CoeIMHEHHe IIeHTPOOEXKHBIX HACOCOB MPUMEHSIETCS /ISl YBEeJTUUEHUS TTPOM3-
BO/JIUTE/TbHOCTH HACOCOB TIPU COXPaHEHUU BeJIMUMHBI Pa3BUBAaEMOT0 Haropa (ZaB/ieHus).

8. Uro Takoe HOpMa BOONIOTPebIeHHUS?
IIpasunbHblli omeem:
- HoOpMa BOJONOTped/IeHUs — KOJMYeCTBO BOJIbl, PACX0OyeMOM Ha oripe/iesieHHble HYX/IbI B
eIMHUL]y BpeMeHU WM Ha eJHUL]Y BbIpabaThIBaeMoii MpOAYyKIIWH.
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Tabauna 9 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIIETeHI[UH

Kop 1 HauMeHOBaHWe UHWKATOPA AOCTYKEHUSI KOMITeTeH-
1[UH
(4acT KOMITeTEHLIUH )

KpuTtepuu olieHrBaHus chOpMUPO-
BaHHOCTU KOMIIETeHIUM (UaCTh KOM-
TeTeHI[1H)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLIeHKe «yJ/I0BJIeTBO-
putesibHO» 50-64% 0T MakCUMasbHO-
ro banna

1

2

U-1yk-1 AHamusupyer 3ajauy, Bljessis ee 6a30Bble CO-
CTaBJISIOLIMe, OCYLLeCTB/ISIET JeKOM-TIO3ULIMIO 3a/jauu
NJ-2yk-1 HaxoJuT v KpUTUUECKU aHa/IM3UpyeT nHpopMa-
11110, HeOOXOAKMYIO /IJ1s1 pellleHus! T0CTaB/IeHHOM 3a/,aunt
N/-3yk-1 PaccmaTpriBaeT BO3MOJKHBIE BapHUaHThI PelleHus
3ajlauy, OLleHMBasl UX JJOCTOMHCTBA U HeZOCTaTKU

N[1-4yk-1 [']paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO (hOpMHU-
pyeT coOCTBeHHbIe CYyX/eHHUs U oLleHKU. OTyuaet dakThbl OT
MHEHWUU, UHTepIipeTalii, OLeHOK U T.[. B PaCCYXXKIeHUSIX
JPYTHUX YYaCTHUKOB JleITe/IbHOCTH

N-5yk-1 Onpefenser v oLieHVBaeT NOC/IeICTBUAS BO3MOX-
HBIX pellleHUH 3a/jaun

N-1yk» ®opMynupyeT B paMKax MOCTaBJIeHHOM Lie/in TIPo-
€KTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4, 00ecrieunBa-
IOLLIKX ee focTKeHre. OripeziesisieT 0XKuziaeMble pe3y/ibTaThbl
pelLleHrs Bblie/IeHHbIX 3a/a4

N-3yk> Pemaer KOHKpeTHbIe 3a/iau IPOEKTa 3asiBJIeHHOTO
KauecTBa U 3a YCTaHOBJICHHOE BpeMs

U-4yk-> TTy6muuHO Mpe/CcTaB/sieT pe3yabTaThl pelleHus
KOHKDETHOM 3a/laud IIPOeKTa

N/-1onk-1 Vicrionb3yeT 0CHOBHBIE 3aKOHBI €CTeCTBEHHOHA-
YUHBIX JUCLUIUIVH [/1s1 pellieHHdsT CTaHJapTHBIX 3a/ad B CO-
OTBETCTBUU C HANpaB/eHHOCThIO MPO(ecCUoHaTbHOU Jesi-
TeTbHOCTH

N/-1lonk-5 Y4uacTByeT B 3KCIIepUMeHTa/IbHbIX UCC/Ie0BaHuU-
SIX TI0 UCTIBITAHUIO CeJTIbCKOXO03SIMICTBEHHON TeXHUKHU

crioco0eH OIleHHUBaTh Pe3y/bTaThl BbI-
TOJIHEHHBIX pacyeToB, MOKas3as ro-
TOBHOCTb MCIT0J/Ib30BaTh METO/IbI Ma-
TeMaTHU4eCKOoro aHaau3a U MoJie/Iupo-
BaHUSI, OCHOBHbIE 3aKOHbI €CTeCTBEH-
HBIX HayK B NMPOQ)eCCUOHANIbLHOM Jlesi-
Te/IbHOCTH, OCYILeCTBJISITh MOUCK,
XpaHeHHe, 00pabOTKy ¥ aHa/Ii3 UH-
dbopMaliyy U3 pa3IuyHbIX UCTOYHUKOB
1 6a3 ZIAHHBIX, HO He COBCEM TBEpP/I0
BJIafleeT MaTepyasioM, TIpY 3aluTe
PI'P pgornyckaet uckakeHus Jioruue-
CKOM 10CJ/1e/J0BaTe/IbHOCTH, HETOUHYIO
aprymeHTal10 TeOpeTUYeCcKux Io-
JIOYKeHUH, BBITIOJTHU paboTy B CPOK
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