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ITacnopt oHa OLIeHOYHBIX CPe/ICTB

Tabsura 1
dopmupyemble OrnieHOYHbBIE MaTepH-
Moynb AUCLUIIMHBI | KOMIIeTeHLIUN aJbl KonnyectBo
WU UX YaCTH Y CpeJiCTBa
I'mppocraTtuka TCk 82
YK-1. CiocobeH oCyIIecTB/sATh
MIOUCK, KPUTUYECKUH aHa/Iu3 U
CUHTe3 UH(POpMaLUU, TIPUMEHSITh 3awura JIP 60
CUCTEMHBIN MOAX0/ AJ1s1 PelleHust (CobecenoBaHue)
MOCTaBJ/IeHHBIX 3a/iau.
I'nppopuHamyka YK-2. CriocobeH orpe/iensiTh
KpYT 3a7ja4 B paMKax [OCTaBJ/IeH-
HOWU 11eJT! ¥ BLIOWPATh OTTH- TCk 65
MaJibHbIe CTIOCOOBI MX PelleHus],
WCXO/s U3 IeMCTBYIOIIUX TTPABO-
BbIX HOPM, UMEIOIIUXCSI PeCypCOB
Yl OTPaHAYeHUN.
OIIK-1. CriocobeH peliiaTh THIIO-
BBIe 33/]aUH NPOheCCHOHATBHOI 3amra JIP 35
JlesiTeIbHOCTU Ha OCHOBE 3HaHUM (Cobeceposatine)
OCHOBHbBIX 3aKOHOB MaTeMaTHye-
CKHX, eCTeCTBEHHOHAyUHbIX U
ob1ienpodeccuoHaTBHBIX JUC-
WIUIVH C IPYUMeHeHrueM UHQop-
BogocHabxenue 3&HI/IOHHO-Il()OMMyHI/IKaLII/IOHq})IL?X Pacuerro-
. rpaduueckas pabota 27
TEXHOIOTUH. (CobecenoBaHue)
OIIK - 5. CriocobeH y4acTBOBaTh
B IIPOBE/JIEHUU SKCIIepUMEeHTallb-
HBIX MCCJIeZIoOBaHUM B TIpodeccu-
OHAaJIbHOU J1esITe/IbHOCTH.
TCk 31




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE

JI/IS1 OLIEHKHY 3HAHUM, YMEHUM 1 HABBIKOB JIEATE/IbHOCTHU
B ITPOIECCE OCBOEHUA ANCLHUIIJ/INHDBI

Tabnuiia 2 — dopmMupyeMbie KOMITETEHLIUN

O11eHOYHBIE
Kopa v HaumeHOBaHMe Komrie- Koz v HauMeHOBaHVe UHAUKATOPa JOCTUKEHHUS MATEDHATLL 1
TEeHLUH KOMIIeTeHI UM (4aCTHh KOMITeTeHLIUN) P
cpeJicTBa
1 2 3
Mogpays 1.
I'mppocraTuka
U-1yk-1 AHanusupyeT 3ajauy, Boifenss ee 6a3o0-
Bble COCTaBJISIIOLLIKE, OCYLECTBIISET JeKOMIT03U-
YK-1. CriocobeH ocyIiiecTs-
yHect LIUIO 33/1a4U
JIATD TIOUCK, KPHTIHHECKIM na-2 HaxoauT v KpuTHUeCcKu aHaliu3upyeT
aHa/M3 ¥ CUHTe3 UH(OopMa- A-2yict A 6 p py
LK, IPUMEHSAT CHCTEMHBIi I/IHc])opMaLu:no, Heo0X0AUMYIO [/1S1 pelleHus I10-
MOAXOZ, 17151 pellieHusi moctap- | CTaB/IGHHOU 3a/1a4u.
JIEHHBIX 3a/1au N-3yk-1 PaccMaTpuBaeT BO3MOKHbIE BapUAHThI
YK-2. CniocobeH onpefienisiTh | pellieHus 3a/lauM, OLleHHUBasi UX JOCTOMHCTBA U
KpPYT 3a/lau B PaMKax MOCTaB- | HeJOCTaTKH TC
o K
JIEHHOM Lie/IU ¥ BbIOMPATh Orl- NO-5yk-1 OnipegensieT ¥ OL{eHUBaET MOC/eCTBUS
TUMa/IbHBIe CIIOCO0BI MX pe- BO3MOJKHBIX PeIleHHii 3aaun
LLIeHUSsI, UCXO/ISI U3 JeUCTBYIO- "
’ A A y NO-1yk-» @opmyivMpyeT B paMKax MOCTaB/JIeHHOU
HIHX TIPABOBBIX HOPM, MMEI0- eJ/Iv TIpOeKTa COBOKYITHOCTb B3aUMOCBS3aHHbBIX
L[MXCS peCypCOB U OrpaHuye- B p Y
A 3a/1a4, 0becrieunBaroIMX ee JoCTKeHue. Ompe-
JlesisieT O)KHJlaeMble pe3yJbTaThl PellleHts Bblje-
JIeHHBIX 3a/1a4
N-3yk-» PelllaeT KOHKPETHBIE 3a/jaul IPOEKTa
3as1BJIEHHOI'0 KaueCTBa Y 3@ YCTaHOBJIEHHOE BpeMsi
YK-1. Criocoben OCyI{eCTB- Mopys 2.
JISITb TIOUCK, KDUTUYECKUU
I'mapoaunaMuka
aHanu3 U CUHTe3 UH(opMa-
LMY, TIPUMEHSITb CUCTeMHBbIN
TOAXO0/, /ISl peLleHus oCTaB-
JIeHHBIX 3a/1a4
YK-2. Criocoben onpeziensts N-4yk-1 I'paMmOTHO, TOTUYHO, apryMeHTHUPOBaH-
KPYT 3a/lay B paMKax I10CTaB-
o HO (hopMuUpyeT COOCTBEHHBIE CY>KIEHHUS U OI[eHKH.
JIEHHOM 1]e/T1 ¥ BLIOUPATBH OT1- 0 N .~
THMaJTbHBIE CIIOCOBBI UX Pe- TAUYaeT (akTbl OT MHEHUM, UHTepIIpeTaLui,
LIEHVST, HCXOZS U3 JeficTByto- | OL@HOK U T.JI. B PACCY>KI@HUSAX [IPYTUX yUacTHHU- Saupra JIP
LIIMX [IPaBOBbLIX HOPM, UMEI0- KOB [I€ATE€/IbHOCTU (Cobeceosa-
IUXCS pecypcoB U orpannue- | MI-4yk-» ITyb6auuHo nipeficTaBsieT pe3y/bTaThl Hite)
HUK pellieHus1 KOHKPeTHOM 3a/jJauu NpoeKTa TCk

OITK-1. CriocobeH peliaTh
THUTIOBBIE 3a7jauu TIpodeccro-
HaJIbHOM J1eITeJIbHOCTH Ha OC-
HOBe 3HaHWI OCHOBHBIX 3aKO-
HOB MaTeMaTHU4eCKUX, ecTe-
CTBEHHOHAYUYHBIX M 00IIIernpo-
(heccroHaTBHBIX JUCIATIIH C
npyMeHeHreM MH(POPMalIMOH-

N/-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHBI eCTe-
CTBEHHOHAYYHbIX JUCLIUIIVH /I/Is pelleHust
CTaHJAPTHBIX 3a/lau B COOTBETCTBUU C HaIpaB-
JIEHHOCTBIO NPo(eCcCOHaNBHON JlesTeIbHOCTH




HO-KOMMYHUKAILIMOHHBIX TeX-
HOJIOTUM

YK-1. CriocobeH ocyIiecTs-
T TIOUCK, KPUTHUECKUN
aHasM3 U cMHTe3 uHpopMa-
L[UM, TIPUMEHSITh CUCTEMHBIN
TIOAXO/, [/1s1 PellleHHs TI0CTaB-
JIeHHBIX 33/1a4

YK-2. CniocobeH omnpefiensiTb
KpYT 3a/lay B paMKax MOCTaB-
JIeHHOMU 1Lied ¥ BBIOMpaTh Orl-
TUMaJbHble CII0COOBI X pe-
IIeHHs1, UCXOJs U3 JeNCTBYIO-
IIIMX MPaBOBLIX HOPM, UMel0-
IIMXCsI PeCYyPCOB 1 OrpaHHye-
HUMN

OIIK-5. I'oTOB K y4acTuio B
MIpOBe/IeHNH SKCIIepUMeH-
Ta/IbHBIX MCCIeZJ0BaHNH B
rpodecCcroOHabHOU [JlesATesTb-
HOCTH

Mopyns 3.
BojocHa0xenue

N-4yk-1 I'paMOTHO, TOTUUHO, apT'YMEHTHPOBaH-

HO (hopMuUpyeT cOOCTBEHHbIe CY>KIeHHUS U OL[eHKH.

OtnmuaeT (pakTbl OT MHEHUM, UHTepIIpeTaLyi,
OLIeHOK M T.Jl. B PACCY>KJ€HUSX JAPYTUX yUYaCTHU-
KOB JleATe/IbHOCTU

U-4yk-o [TybmiuHO TipeAcTaBsieT pe3yabTaThl
pellleHrs1 KOHKPETHOM 3a/jauy IIpoeKTa
NO-1lonk-s Y4dacTByeT B 3KCIIePUMeHTa/IbHbIX UC-
C/1e[JOBaHUSIX TI0 UCIIBITAHHIO CebCKOXO035IM-
CTBEHHOW TeXHUKU

3armqura JIP
(cobecemona-
HUe)
PacuetHo-
rpaduueckas
pabota
(cobecemona-
HUe)
TCk




OueHouHbIe MaTepua/bl U CPe/iCTBA /I MPOBePKU

copMUPOBAHHOCTH KOMITETEHI{HI
Mopyns 1. I'mapocraTuka
KomnbrorepHoe TectupoBanue (TCK)

Bblibepume 00uH npasuabHbIli 6ApUAHM 0meema u Haj)cmume KHONKYy «/lanee»
Maccy XKMAKOCTH 3aK/IIOUeHHYI0 B eJUHHIIe 00beMa Ha3bIBAIOT:
y/ieJIbHbIM BeCOM

yAeIbHOU MJIOTHOCTBIO

+IJIOTHOCTBIO

BECOM

C>XKMMaeMOCThb 3T0 CBOMCTBO JXHMAKOCTH:

U3MEHSATh CBOI 00beM 0e3 BO3/1eMCTBUS IaBIeHUS

+U3MeHSTh CBOI 00beM Mo/ 1eCTBHUEM JJaB/IeHUS

COTIPOTUBJISITHCS BO3/1eHiCTBUIO [laB/IeHUs], He U3MeHsIsl CBOIO (popMy
H3MeHSTh CBOIO (POpMY T10/], AeiiCTBUEM /aBIeHUs

BA3KOCTH )XU/JKOCTHU NMPHU YBe/IMUeHUH TeMIlepaTyphbl:
+yMeHbIIIaeTcst

CHavasa YMEHbIIaeTCs, a 3aTeM OCTaeTCs MOCTOSTHHOU

OCTaeTCsl Heu3MeHHO!U

YBEJIMUNBAETCA
Ko3(dduipeHT 00eMHOr0 CKaTHs omnpe/e/isercs mo popmyJie:
B = Vz — Vl
Z (pz - P )
_ Vz — Vl
4 (pl P> )
B = Vl _Vz
+ ' 4 (pz — P )
B = ,-n
A (p1 P )

JuHamMuuecknii Ko3(puiHeHT BA3KOCTH 0003HaAUAeTCsI TPeuecKoi 0yKBoii:
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PeaibHOM XMAKOCTHIO HA3bIBAETCS KUJKOCTD:
HaXOZsI11asiCsl B peasibHbIX yC/IOBUSIX

He CyLIeCTBYIOLLlasi B IpUpo/ie

criocoOHasi ObICTPO UCTIAPSITHCS

+B KOTOPOM MPUCYTCTBYeT BHYTPEHHEE TPeHHe



Bec )XH/JKOCTH B eJJUHHULIe 00beMa Ha3bIBAIOT:

+y/leJIbHbIM BeCOM

BECOM

yAeJbHOU MJIOTHOCTBIO

TIJIOTHOCTBIO

C>KMMaeMOCTh XUJKOCTH XapaKTepu3yeTcs:
Ko3(pduLmenTom I"'eHpu

KO3(PhULIMEeHTOM MO/I>KaTUst

+K03dPUIeHTOM 00beMHOT0 CHKaTHS

K03(pbULIMeHTOM TemMIlepaTypPHOT0 CKaTHsl

I'mapaB/INKa - HayKa, U3y4yaroIas:

3aKOHBI JABWKEHUS XKUAKOCTU

+3aKOHbI paBHOBECHS U JBKEHUS KUJKOCTH

3aKOHbI PABHOBECHSI JKUAKOCTH

B3aUMO/IeHCTBHE JKUIKOCTeU

Pa3je/1 ruipaB/IMKd, B KOTOPOM PacCMaTPHBAIOTCS 3aKOHbI PaBHOBECHsl »KUJ-
KOCTH, Ha3bIBaeTCsA:

+TUIPOCTaTUKA

rUIpoMexaHuKa

ru/ipaB/idyecKasi TeOpUsi paBHOBECHsI

TUIPOIMHAMUKA

I'mapojuHaMHKOU Ha3bIBaeTCs pa3/je/ ripaB/IuKH, U3yUYaroIHi:
+3aKOHbI JBWKEHUS KUIKOCTEN

3aKOHBI JBW)KEHUS Ta30BOM Cpe/ibl

3aKOHbI a3POJMHAMUKU

3aKOHbI PABHOBECHSI JKUAKOCTEMN

TeKyuecTbI0 )KMIKOCTH Ha3bIBaeTCH:

Be/TMUrHA 00paTHO MPOTIOPIMOHAIbHAs KHHEMaTHUeCKOMY K03 (GULMeHTy BI3KOCTH
BeJIMUMHA NPOTOPLIMOHAIbHAs IPajlycamM JHIJiepa

BeJIMUMHA MPSIMO TPOTMOPI[MOHA/IbHAS TUHAMUUeCKOMY K03(hUIIMeHTY BSI3KOCTH
+BeJIMuMHa oOpaTHasi IMHAMUUeCKOMY KO3 PUITMeHTY BI3KOCTU
BA3KoCTH ra3a npu yBeJIMueHUH TemMiepaTyphbl:
+yBe/IMUUBaeTCs

CHayaJia yMeHbIIaeTCs, a 3aTeM 0CTaeTCs MOCTOSTHHOU
yMEHbIIAeTCst

OCTaeTCs1 HeU3MEeHHOU

K ra3oo0pa3HbIM KH/JKOCTAM He OTHOCST:

+pTYThb

BOZIOPOJ,

KUCJIOPOJ,

asoT

K Kane/jbHbIM XXH/JKOCTSM He OTHOCHT:

HeThb

PTyTh



+a3oT

KEepOCHH

XKuakocTbio Ha3biBaeTcs Gu3nUecKoe BelecTBo, Crioco0Hoe:
3aM0JIHATh MYCTOThI

W3MeHSITh CBOM 00beM

+Teub

V3MeHSTh (OPMY TOJ, 1eiCTBUEM CHJT

BA3KOCTB XUJKOCTH — 3TO:

CroCcOOHOCTH Mpeo/10/ieBaTh BHyTPeHHee TPeHue KUJKOCTU
+CMOCOOHOCTh COMPOTHUBJISITHCS CKOJIbYKEHUIO WK CABUTY CJIOEB >KUJKOCTU
CTIOCOOHOCTH MPeo/10/IeBaTh CUTY TPEHHs KUAKOCTH MeX/y TBepAbIMU CTeHKaMH1
CTIOCOOHOCTH MepeTeKaTh TI0 TIOBePXHOCTH 3a MUHUMAa/IbHOe BpPeMsI
BsaskocTtb xxuakoctu HE xapakTepusyercs:

+cTaTuueckuM K03 UIIMeHTOM BSI3KOCTH

JAHAMUYEeCKUM KO3((PULIMEeHTOM BSI3KOCTH

KMHEeMaTU4eCKUM K03 (QUIIMEeHTOM BSI3KOCTH

rpazlycaMu JHIJjiepa

HNpaeanbHOM )KUAKOCTHI0 Ha3bIBAETCS XUJKOCTh:

noAXosas /i1 IpUMeHeHUsT

criocoOHast CKUMaThbCS

CyILLIeCTBYIOLLIast TOIKO B OTpe/ie/IeHHbIX YCI0BUSX

+B KOTOPOW OTCYTCTBYET CHJla BHYTPEHHEr0 TPeHUs

IIpu yBe/lMueHUM TeMIiepaTyphl YAeIbHbIN BeC )KUJKOCTH
+yMeHbIIAeTCsl

CHayasia yBe/ITMUUBaeTCsl, @ [IOTOM YMeHbIIaeTC sl

He M3MeHsIeTCst

yBe/IMUMBaeTCst

Pa3fienbl, Ha KOTOpBIe eTUTCA FU/PAB/IUKA, HA3bIBAKOTCS:
TUPOreosiorusi U TupoOMexXaHuKa

TUAPOCTaTUKA U TUAPOMEXaHUKa

rUJpOMeXaHUKa U TUApOoIMHAMUKA

+TUAPOCTaTUKA U TUAPOIUHAMUKA

Bec )KH/JKOCTH B eJJUHHUIIe 00beMa Ha3bIBAIOT:

+yleJIbHbIM BECOM

BECOM

yAeIbHOU MIOTHOCTBIO

e IMHUYHOM TIJIOTHOCTBIO

Maccy KMAKOCTH, 3aK/TIOUEeHHYI0 B eJUHHIIe 00'beMa, Ha3bIBAKOT:
ye/IbHbIM BeCOM

yAeTbHOU MI0THOCTBIO

+TIJIOTHOCTBIO

CTaTAYeCKUM BECOM

K ocHoBHBIM (pusnueckum cBoucTtBam xxuakocred HE oTtHocAT:
yZeJIbHbIN BeC



TJIOTHOCTh

TeMIiepaTypHoe pacilupeHue

+>KeCTKOCTb

BemiecTBo, UMeRIIee HAaN00/IBIIYI0 IVIOTHOCTD, - 3TO:

OeH3uH

BO/JIa

He(Thb

+pTYTh

Kuakocrts - 310

+dusnyeckoe Teso, obasaroIee TeKyUeCTbI0 M CTIOCOOHOe U3MEHSTh CBOIO (hopMy
T10/1 BO31eICTBUEM BHEIITHEeM CHUJIbI

dbu3nueckoe Tes0, 0b/afarollee TEKyUeCTbio, He CIIOCOOHOe M3MEHSITh CBOIO (hOpMY
T10/1 BO3/1eHiCTBUEM BHEIITHEeM CHUJIbI

dbu3nueckoe Teso, obazaroiiee abCOMOTHOMN TTOABM>KHOCTBIO, CTTIOCOOHOE N3MEHSITh-
cs1 B 00beMe 11071 BO3/IeHCTBHEM BHEIITHUX CUJT

¢du3nueckoe Teno, He o0sazaroIiee aOCOMFOTHON TIOBMKHOCTBIO, CTIOCOOHOE U3Me-
HATHCSI B 00BEMe 107 BO3/IeliCTBeM BHEIITHUX CHUJT

PaBHo/elcTByOLIas I'U/JPOCTaTHUECKOr0 /iaB/IeHNsI OTHOCUTE/IbLHO I[eHTpa Ts-
YKeCTH MPSAMOYT0/IbHOM 00KOBO# CTEHKH pe3epByapa:

COBIIA/IaeT C LIEHTPOM TSDKEeCTH

+TIpU/I0’KeHa HUKe 1[eHTpa TsHKeCTU

cMellleHa B CTOPOHY

TIPU/IO’KEeHA BBIIIIe 1[IeHTpa TSHKeCTH

HopmanbHoe atMocdepHoe JaB/ieHUe COCTABJ/IAET:

100 I'TTa

100 MIla

+100 kITa

100 atm

Ha pucyHnke
TU/POAaKKyMYJISITOP

ruzipopacripe/iesimTesnb

+TUpoIpecc

TUJPOMYJIbTUTI/IMKATOP

I'mapocTraTHyecKoe faBJjeHNe - 3T0 AaB/IeHHe, NPUCYTCTBYHOILee B:
+TOKOSILEUCS YKUJIKOCTH

YKUAKOCTH, HAXOASAIIeHNCs 110/, N30BITOUHBIM JjaB/IeHUeM

JKAJKOCTH, TIOMELLleHHOU B pe3epByap

JBWKYLLEHUCS >KUIKOCTH

OcHOBHOe ypaBHeHHe I'H/JPOCTaTHKH I103BOJIsIeT:

onpezensaTh JaBjeHue, eMCTBYIOLee Ha MOrPYKeHHOe B )KUIKOCTh TeJI0

HU300paXKeH:



oTipefiesisiTh /iaBjieHue, [eHCTBYoIIee Ha CBOOOAHYIO TTIOBEPXHOCTh

+orpezieNiATh AaByieHre B 000 Touke paccMaTprBaeMoro obbema

orpe/ie/siTh laB/ieHUe Ha JiHe pe3epByapa

IIpoBeeHHass yepe3 00beM KHUAKOCTH MOBEPXHOCTh, BO BCE€X TOYKAX KOTOPOH
AaBJ/IeHHe 0JHHAKOBO, Ha3bIBAETCS:

CTaTUYeCKOM MOBEpPXHOCThIO

TOBEPXHOCTHIO TTOKOSI

CBOOO/THOM TIOBEPXHOCTHIO

+TI0BEepXHOCTBIO YPOBHS

BTopoe CBOICTBO rHAPOCTAaTHUECKOr0 /JaB/IeHUsA IJIaCHUT:

+TUIpOCTaTUUeCKOe /laB/ieHre Hen3MeHHO BO BCeX HarlpaB/ieHUsIX

TUIPOCTAaTHUeCKOe AaBjieHre HeM3MeHHO B TOPHU30HTA/IbHOM TJIOCKOCTH
TUIPOCTAaTHUeCKOe ZiaB/ieHre N3MeHsIeTCs TIPU W3MeHeHUH MeCTOTIO/I0KeHUsT TOUKH
T'UIPOCTAaTHUeCKOe /laB/ieHHe TTOCTOSIHHO U BCeT/la TepIieHANKYJ/ISSPHO K CTeHKaM pe-
3epByapa

Croco0HOCTH IUIABAIOIIEro Tejla M3MEHSATh CBOe Ja/IbHelIlee Mo/I0)KeHHe 1moc/ie
ONMPOKHABIBAIOIIEr0 BO3/eCTBUSA OMNpee/isieTcs KpuTepueM:

0Ch T/IaBaHUS

OCTOUUUBOCTh

+MeTalleHTpruUecKast BbICOTa

BOZIOM3MelljeHHe

C nomMomib0 MaHOMeTpPa U3MePSIIOT AaBJ/IeHHe:

+130BITOYHOE

abcomoTHOE

aTMocdepHoe

JaBjeHre BaKyyMa

Bo BpamjamomeMcs UWINHPHYECKOM COCyAe CBOOOJHAs MOBEPXHOCTb HMeeT
dhopmy:

yCeueHHOro KoHyca

KOHyCa

rurepboJibI

+11apabobl

Bojou3menieHnue — 3T0:

00BeM >KUJKOCTH, BHITECHSIEMbIN CYJHOM TIPU TOJTHOM TOTPY>KeHU!

+BeC JKUJKOCTH, B3ITOM B 00beMe IMOrpyKeHHOM UacCTy Cy/IHa

BeC KU/IKOCTH, B3TOU B 00beMe Cy/THA

MaKCHMasbHbI 00BEM >KUJKOCTU, BEITECHsIEMbIi M/1aBaloLUM CYJTHOM

Cuia ruipoCTaTHuyeckoro /JaB/ieHHsA Ha IHWIHHPHYECKYI0 0OKOBYIO TOBepX-
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Ha pucynke MeTaleHTPUYeCcKasi BhICOTa 0003HaueHa
nudpoii:

1

2

+3

4

CBo0opHasi MOBEPXHOCTh B IUCTEPHE, ABUTAKOIIENCH C MOCTOSAHHBIM YCKOPEeHH-
em, Oyaer:

B BU/ie nlapaboJibl

T0/] YT7I0M [3 K TOPHU30HTY

He U3MEeHUTCS

+TOpPU30HTaIbHa

[Tbe3oMeTpHuUeCcKOM BbICOTOM Ha3bIBAETCS:

paccTosiHUe OT MJIOCKOCTH PaBHOTO iaB/IeHUs1 10 YPOBHS JKUJKOCTHU B TTbe30MeTpe
HyJieBasi BbICOTa

+BBICOTa, COOTBETCTBYIOI[asi W30BITOUHOMY THUAPOCTATUUECKOMY [JaBJeHUIO B JaH-
HOM TOYKeE

BbICOTa B TpyOKe ITuTo

"laB/ieHHue, MPWJIO)KeHHOe K BHeIIHed IOBePXHOCTH >XHAKOCTH, NepejAaeTcs
BCeM TOUKaM 3TO0MH XHUAKOCTHU [0 BceM Hamnpap/IeHUsIM OAUHAKOBO " — 3TO 3aKOH:
JKyKOBCKOro

HbroToHa

Hukypazse

11



+ Ilackansa

Eciu cyaHo moc/ie BO3AeHMCTBHSI ONPOKHABIBAKILEH CH/IbI MPOJO/DKAeT Aajib-
Helilllee ONPOKU/IbIBAaHUE, TO MeTalleHTPUUYeCcKas BbICOTa:

yMeHbIIaeTCsl B MpoLiecce BO3BpallleHus Cy/JHa B UCXOJHOe M0JI0KeHue

+HUMeeT OTpHULIaTe/IbHOe 3HaUeHue

HMMeeT T0JI0KUTEe/IbHOE 3HaueHue

paBHa HY/JIO

K maccoBbIM cH/IaM OTHOCATCA

+Cula TSDKeCTU U CUJla UHepLn

CWJ/la UHepLYU U Cu/la IpaBUTAL[MIOHHAsA

CWJ1a MOJIeKYJIsIpHast U CUJIa TSKeCTU

CWJIa [jaBJIeHus U C1Jjia TIOBepXHOCTHas

IToBepxHOCTEL YPOBHA — 3TO:

cBobOO/IHasT TOBEPXHOCTDh, 00pa3yroljasicsi Ha TpaHUIle pa3jesna BO3AYIIHON U KUAKOU
cpeJ, TIpy¥ OTHOCUTEIbHOM IOKOe XKUJIKOCTH

MOBEPXHOCTh, BO BCEX TOUYKAX KOTOPOU [laB/IeHUE YBEJIMUMBAETCS TIPSIMO MPOIOPLU-
OHA/TbHO YZA/IeHUI0 OT CBOOOAHOM MOBEPXHOCTH

+TI0BEpXHOCTh, BO BCEX TOUKAX KOTOPOU /laB/ieHHe OJIMHAKOBO

MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU [laBjeHHe W3MEeHSIeTCs M0 OJJMHAKOBOMY 3a-
KOHY

B cucreme CU faB/ieHue usmepsieTcs:

B [DKOYJISIX

B CTOKCax

B Oapax

+B Mackassx

Ec/m jaBieHue HU)Ke OTHOCUTE/IBHOI'O HYJIf, TO er0 Ha3bIBAKOT:

130bITOUHBIM

aTMOoc(hepHbIM

abCOMIOTHBIM

+/aB/ieHHe BaKyyMa

PaBHOJelCTBYOIIAA THAPOCTATHUYECKOr0 AABJIEHHS HA LWIMHAPUYECKYIO 00-
KOBYI0 [I0BEPXHOCTb PaBHa:

F =F+F}+F;

F =F+F)+F]

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

_ 2 2 2
+F = F; +F+F]

JlaB/ieHMe onpejesieTcs:

OTHOLLIEHKWEM Pa3HOCTH JeUCTBYIOIUX YCUIUH K TI/IOLIAAU BO3JEHUCTBUS
MpOU3Be/IeHMeM CUJIbI Ha TI/I0LIab BO3JeHCTBUSA

+OTHOLLIEHUEM CHUJIbI, IEUCTBYIOLEH Ha )XUAKOCTh K MUIOLLAAU BO31eMCTBUS
OTHOLLIEHUEM TI/IOLIAIA BO3JeHMCTBUS K 3HAUEHHUIO CUJIbL, JeMCTBYIOIEN Ha KUJKOCTh

12
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B LA IS

BT e Y

== %

5n

I'mapocraTuueckoe gaBjieHue B T. A - Oyaer paBHo:
19,62 klla
+21,62 kIla
31,43 klla
103 kIla

Cuna, JelicTByIOIjasi CO CTOPOHBI XXUJAKOCTH Ha MOTrPy)>XeHHOe B Hee TeJi0, PaB-
HAa.
P, =08,

o noop
P, =P,87

P = Poe8ly

P, = Prera&€Poera

Touka l'lpI/lJIO)KEHI/IH paBHOAEﬁCTBYIOmeﬁ l"l'l}.'[l)OCTaTl/IUIECKOl"O AdBJIEHUSA JI€KHUT

HIDKe [IeHTPa TSDKeCTH MJIOCKOW 00KOBOM MOBEPXHOCTH pe3epByapa Ha pPaccCTo-
STHUU:

J
=P+ —
Ve h o
_ Jx

+yc h o
J
=h, +—
yL d th
J
=h, +—=
Ye =N h o

YpaBHeHHe, NO3BO/IAOIIEEe HAWTH T'H/IPOCTaTHUYECKOe JJaB/IeHHEe B JII000# ToOUKe
paccMaTpuBaeMoro 00b>eMa, Ha3bIBAeTCsl OCHOBHBIM YPaBHEHHEM:
+TUPOCTaTUKU

TUPOIMHAMUKU

a3pO/IMHAMUKU

TU/IpPOMeXaHUKH

Ha pucyHke MeCTOIO0/I0)KeHHEe IIeHTPa BOJOH3MeIleHUus1 000-
3HAUEeHO MO3UIHeH:

13



1
+3
4
2
OcHOBHOe ypaBHeHHe I'H/IPOCTAaTUKH OTIpe/e/IAeTCs:
Pa3HOCThIO JjaB/ieHusl Ha BHeIITHel TTOBePXHOCTH U Y [iHa CoCy/Zia
IIPOM3Be/IeHHEeM JIaB/IeHUs Ta3a HaJ, cBOOOAHOM MOBEPXHOCTBIO K TIIOIAAd CBOOO/-
HOM TIOBEPXHOCTH
+CyMMOM [laB/ieHUsT Ha BHeIlIHel TTOBepXHOCTH JKUAKOCTU U JlaBieHUs], 00yC/IOB/IeH-
HOT'O BECOM BBILLIeJIeXKAIUX CI0eB
OTHOIIIEHHeM pacCMaTpUBaemMoro obbemMa >KUJKOCTH K TJIOTHOCTH
Bec )XH/JKOCTH, B3TOH B 00'beMe MOrpPy>KeHHO! YaCTH CyAHA, Ha3bIBAeTCsI:
TIOTPY>KeHHBIM 00beMOM
BLITECHEHHBIM 00beMOM
BO/IOTIOTJIOIeHUeM
+BOJ0M3MellleHuEM
K noBepXHOCTHBIM CHJIaM OTHOCSIT CWJIbl, BbI3BaHHbIE BO3/IeliCTBHEM:
00beMOB, JieXKall[iX Ha MOBePXHOCTU JKUJKOCTH
aTMoc(epHOro /1aBiaeHust
JlaBjieHus1 60KOBBIX CTEHOK COCY/la
+coceHUX 00bEMOB >KUJKOCTH U BO3/IeHICTBUEM [IDYTHX Te
IlepBoe CBOICTBO r'HAPOCTAaTHYECKOTO AAaB/IEHHS TJIaCHT:
+B 000N TOUKe >XUAKOCTH THAPOCTaTHUecKoe [aBjeHUe MeprieHAUKY/ISPHO T110-
I11a/IKe KacaTe/JbHOU K BbIJleJleHHOMY 00beMy U /IeliCTByeT BHYTPb pacCMaTpHBaeMo-
ro obbema
B JIT000M TOUKe >KUAKOCTU TUIPOCTaTUUeCKOe JaBjieHue TeprieHANKY/ISPHO TIoa-
Ke KacaTe/bHOM K BbifleJIeHHOMY 00heMy U /IeliCTBYeT OT pacCMaTpHUBaeMOro o0bema
TUIPOCTaTUUeCKOoe JlaBjieHre HeM3MeHHO BO BCeX HarpaB/IeHUsIX U Bcerjia reprieH-
JUKYJISIPHO B TOUKe ero MPWIOXKeHUs K BbiZIe/IeHHOMY 00bemMy
B KaXK/IOM TOUKe >KUJKOCTU THJPOCTAaTAUYeCKoe [aBjieHue [eliCTBYeT Iapasie/ibHO
TI7IOIIAIKe KacaTe/IbHOU K BbIZIe/IeHHOMY 00beMy 1 HarpaB/ieHO TTPOU3BOJILHO
I'upocTaTHYeCKOe JaB/IeHHe Ha MIOBEePXHOCTH JKUJKOCTH Oy/ieT paBHoO:
IIPOK3Be/IeHHI0 00beMa >KUJKOCTH Ha ee TUIOTHOCTh
Pa3HOCTH JlaB/ieHWH Ha [IHe pe3epByapa 1 Ha ero MoBepXHOCTU
TIPOKM3Be/IeHHIO TIJIOTHOCTHU XKUAKOCTH Ha ee y/ie/bHbIN Bec
+/1aBJIeHHIO HaJl CBOOO/IHOM MOBEPXHOCTHIO
CpepHee rupocTaTUYeCcKoe /aBjieHHe, /[elCTBYIOIee Ha JHO pe3epByapa, ompe-
AesisieTcs 1o popmyie:
p,-C

®

P

+pcp :;
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YacTunpl KUAKOCTH, HCTBLITHIBAKOIINE HAW00/IbIee HaNpPsDKeHHEe CKATHA OT
AefCTBHUA THAPOCTaTHYECKOTO JaB/IeHUA, HAXOJATCHA:

+Ha JIHe pe3epByapa

Ha CBOOO/THOM MTOBEPXHOCTH

y OOKOBBIX CTEHOK pe3epByapa

B L[eHTpe TSDKeCTU pacCMaTpuBaeMoro oobeMa XKUAKOCTH

Bakyym — 370!

+/IaBJieHre Ha >KUJKOCTh HIKe aTMOC(hepHOro

abCoJTIOTHOE aB/IeHHe

OTCYTCTBHE JaBJIeHUS

JlaBieHre Ha >KUJKOCTh BhIllle aTMOC(HepPHOTro

Ec/1u cyjHO BO3BpaIiaeTCsi B HCXO0/JHOE T0/I0)KeHHe T0C/Ie AeiCTBUA ONPOKHU/IbI-
BaIoIed CHIbI, MeTal[eHTPUYeCKass BbICOTA:

MMeeT OTpUllaTe/lbHOe 3HaUeHHe

YBEeJIMUMBAETCS B MPOIiecce BO3BpaIlleHUsI Cy/IHa B UCXOHOE TI0JI0’KeHHe

paBHa HY/JTIO

+UMeeT TOJI0KUTe/TbHOe 3HaueHue

.

N

% -
Ha pucyske ¢ MoKa3aH:

+TUIPOMYJIbTUTLJTUKATOP

TUPOAKKyMYJISITOD

rUApPOKIIanaH

rUpoIipecc

I'opu3oHTa/NbHAA COCTAB/IAKOLIAA CUIbl THIPOCTATHYECKOr0 JAaB/IeHUSA Ha LH-

JTHH/IPUYECKYIO 00KOBYI0 TOBepXx-

HOCTb paBHaA:
F =y K

F . =pho

=+ Fv = yhca)
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F,

Fo=y—

) X,
Ec1u faB/ieHre OTCYUTHIBAIOT OT a0COTIOTHOTO HYJIfA, TO €r0 Ha3bIBAKOT:
aTMoc(hepHbIM
JlaBjieHWe BaKyyMa
U30BbITOUHBIM
+a0bCOJIFOTHBIM
Cnoco0HOCTh IUIABAIOIIEr0 Te/ia, BHIBEJAEHHOT0 M3 COCTOSIHUSA PAaBHOBECHS,
BHOBb BO3BPalllaThCA B 3TO COCTOsIHUE HA3bIBAETCA:
TJIaBy4YeCThIO
HeTIOTOI/IIeEMOCTBIO
YCTOMUHMBOCTBIO
+0CTONUYNBOCTBIO
TpeTbe CBOMCTBO r'H/IPOCTAaTHUECKOTO /laB/IeHUsA TJ/IACUT:
THMIPOCTAaTHUECKOe JaBjieHue B /000 TOUKe He 3aBHCHUT OT ee KOOp/MHAT B IIpPO-
CTpaHCTBe
+TUIpoCTaTUYeCcKoe aB/ieHre B TOUKe 3aBHCUT OT ee KOOPAWHAT B TIPOCTPAaHCTBe
TUAPOCTaTUUeCKOoe AaBeHre 3aBUCUT OT TJIOTHOCTH XKUAKOCTH
TUAPOCTaTUUeCKOe /aBjeHre BCerja TpeBbilllaeT JaB/ieHUe, [elCTBYolee Ha CBO-
60/1HYI0 TTOBEPXHOCTh >KUAKOCTU
OcHOBHOe ypaBHeHMe I'H/JPpOCTaTUUeCKOro /JaB/1eHUs 3aluCbIBaeTCA B BHU/ie:
P = Do 1
+P =D + 7h
P=DPy TP
Po = Pann TP
3akoH Ilacka/is riacur:
JlaBjieHre, TIPWJIO)KeHHOe K BHeEIlHeM MOBEePXHOCTU >KUJKOCTH, TepefaeTcsi BCeM
TOYKAM 3TOM >KMIKOCTH MO BCEeM HarpaB/IeHUsIM COTJIaCHO OCHOBHOMY YPaBHEHMIO
TUPOCTaTUKU
JlaBjieHWe, TIPUI0XKeHHOe K BHeIIHel MOBEePXHOCTU JKUJKOCTH, yBeIUUYMBAETCs IO
Mepe yiaeHusi OT CBOOO/IHOM MOBEPXHOCTH
+/1aB/ieHUe, TIPUIO’)KEHHOe K BHEIIHeW MOBEPXHOCTU >XUAKOCTH, MepefaeTcsi BCeM
TOYKaM 3TOM YKUJKOCTU M0 BCEM HarlpaB/IeHUSIM OIMHAKOBO
JlaBjieHWe, TIPUI0’KEHHOe K BHEIIIHeM TOBEePXHOCTH >KUJKOCTH paBHO CymMMe [laBiie-
HUM, TIPUWIOXKEHHBIX C IPYTUX CTOPOH pacCMaTpHUBaeMOro oobeMa >KUJKOCTH
JI/Isi OAHOPOJHOr0 TeJsia, M/IABAKOIIEro Ha MOBEPXHOCTH, CPaBeJ/IUBO COOTHO-
HieHue:

Vi _Gu

Vrmep p onc
+ I/nozp — &
Vi P

Vi _ P

Vnoep p axne
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Znowp _ P
P Vi
Ec/m )XUAKOCTh HaXOAUTCA MO/, JaB/IeHHeM, TO 3T0 03HAaYaeT, UTo:
JKUJKOCTb HaXOJJUTCSI B COCTOSITHUM TTOKOSI
+Ha >KUJKOCTh JIelCTBYeT Cujia
JKUJKOCTb U3MeHsieT popMy
JKUJKOCTh TeueT
Cuibl, IefCTBYIOLIHE HA XUAKOCTh Pa3/e/siioT Ha:
CHUJIbI TSDKECTH U JlaB/IeHUs
BHYTPeHHUE U MTOBEPXHOCTHbIe
CWIbI UHEPLIMU U TIOBEPXHOCTHOTO HaTSKEeHHsI
+MaccoBble U IOBePXHOCTHBIE
CpepHee rujpocTaTuyeckKoe faBjieHHe, ielCTBYIOIIee Ha AHO pe3epByapa paB-
HO:
TIPOK3Be/IeHHI0 Beca XKUIKOCTH Ha ITyOrHY pe3epByapa
TIPOM3Be/IeHHI0 TVyOUHbI pe3epByapa Ha IJIOIa/ib ero JHa U IVIOTHOCTh
+OTHOIIIEHUIO Beca >KU/IKOCTH K TIJIOIa 1 [iHa pe3epByapa
OTHOIIIeHHIO0 00beMa >XXKUJKOCTH K ee TIJIOTHOCTH
Bec )XH/JKOCTH, B3TOH B 00'beMe MOrpPy>KeHHO! YaCTH CyAHA Ha3bIBAeTCH:
TIOTPY’KeHHBIM 00eMOM
BbITECHEHHBIM 00BeMOM
BO/IOTIOTJIOIT|eHUEeM
+BO/IOM3MellleHeM
K 1oBepxXHOCTHBIM CH/IaM OTHOCAT CW/IbI, BbI3BaHHbIE BO3/[eICTBHEM:
00BeMOB, JieXKalluX Ha MOBEPXHOCTU KUAKOCTU
aTMoc(hepHOro /1aBiaeHusI
JaBieHUst 00KOBBIX CTEHOK COCYyZa
+coceqHUX 06bEMOB >KUJKOCTH U BO3/IeHICTBUEM [IDYTHX Te
BakyymMMeTpHuecKoe /JaBieHHe — 3TO:
+/1aB/IeHre Ha >KUJIKOCTb HIKe aTMOC(hepHOro
abcostoTHOE IaB/ieHe
OTCYTCTBUE JjaB/ieHuUs
JlaBjieHre Ha >KUJIKOCTb Bbillle aTMOC(epHOro
Cwua, ieiicTBYIOLIIAsi CO CTOPOHBI XXUJKOCTH Ha MOrpy>keHHoe B Hee TeJI0, paBHA
P = Psc8Y

+ P@blm = pJICgVﬂOJp
Pgblm = pycghnozp

P, = Prca8era
Touka IMPpUI0KEeHUA paBHOJI[eﬁCTByIOH.IEi/’I THAPOCTATHYECKOI'0 AdB/ICHUSA JIEIKHUT
HIDKe IeHTPA TSHKeCTH IUVIOCKO 00KOBOM MOBEPXHOCTH pe3epByapa Ha paccTo-
AHHUHN.

J

=P+—=
Ve h o

c
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OTHoOCHUTEe/IbHBIM MOKOEM JKHUAKOCTH HA3bIBAETCH:
paBHOBeCHE J>XHUIAKOCTH IIPpH HEHU3MEeHHON CHJIe TSDKeCTH U I/IBMEHHIOH_IEI\/IICH cuie

VHepLU

paBHOBeCHE XXUIAKOCTHU IMPU IIepeMeHHOM 3Hd4YeHHU ,[Lef/’ICTBy}OH_[I/IX Ha Hee CUJI TsDKe-

CTH UM MHEepLHHU

paBHOBeCHEe XXHUJAKOCTHU TOJIBKO IIpU HeH3MeHHOM CHJie TSHKeCTH

+paBHOBECI/I€ XXUIAKOCTHU TIPU TTIOCTOAHHOM 3HAUE€HHWHU ,E[EﬁCTBYI-OH.[HX Ha Hee CUI TA-

JKeCTU U UHEPLIHU

YpaBHeHue, M03BOJIAOIIEe HAWTH THIPOCTaTHUYECKOe IaB/IeHHe B JII000H Touke
paccMaTpuBaeMoro odbemMa, Ha3bIBaeTCsl 0CHOBHBIM YPaBHEHHEM:

+TUPOCTaTUKU
TUPOIJMHAMUKU
a3po/IMHAMUKU
TUZIpOMeXaHUuKU

C noMo1b10 MaHOMeTpPa U3MepPHAIOT /iaB/IeHHe

+U30BITOUHOE
abCcooTHOE
OapomeTpHuueckoe
JlaBJIeHHe BaKyyMa

Tab6ymna 3 — Kpurepun oneHKU ¢()OPpMHPOBAHHOCTH KOMIIETEHI[UH

Kopg n HaumeHo-
BaHWEe UHAUKATO-
pa JOCTHKEeHUS

KpuTepuu olieHrBaHUsI ChOPMHUPOBAHHOCTH KOMITeTEHLIUN
(4acTu KOMITeTEeHIMH)

Ha 0a30BOM YPOBHE

Ha TOBBILLIEHHOM yYPOBHE

KOMITeTeHI[UU COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET OLIEHKe
(uactu KOMITE- OLleHKe «yOOBJjie- OLleHKe «XOPOIIIO» «OT/IUYHO»
TeHL[1N) TBOPUTE/IbHO» 65-85% 0T mMakcu- 86-100% ot makcu-
50-64% ot makcu- MaJIbHOTro Oasiia MaJIbHOTO Oasiia
MaJIbHOTO Oasiia
1 2 3 4

NA-1yk.1 AHanusu-
pyeT 3ajiauy, Bbifie-
nsisi ee 6a30BbIE CO-
CTaBJISIIOIIINE, OCY-
IIeCTBJISIeT IeKOM-
TO3UI[UIO 33/]auM
NA-2ykx.1 Haxogur
Y KpUTUUECKU aHa-
U3UpyeT uHhopMa-

B OCHOBHOM BjafieeT
MaTepuajioM II0 TeMe,
HaBBIKOM  TIOMCKa W
aHanmm3a uHGbopMaLu
[JI  pellleHusl TI0CTaB-
JIeHHOM 3ajjaud, pac-
CMaTpyBaeT  BO3MOX-
Hble BapUaHThl pelle-
HUS 33/lauyd, TPaMOTHO,

T0 CyI1leCTBY OTBeuaeT
Ha TOCTaBjIeHHbIE BO-
TMPOCHI, [0MYyCKaeT Io-
rpelrHocTd B dopmy-
JIUPOBKax ompejere-
HUIi, UCIBITBIBAET 3a-
TPYJHEHUs] B TOCTPO-
€HWW a/JropuTMa pe-
IIIeHUsT TI0CTaB/IEHHOM

NPUHMMAeT aKTUBHOE yua-
CTWe B XOfie TIPOBEJeHHUS
TeCTUPOBAHUS, TIPABUIBHO
OTBeYaeT Ha MOCTaB/IeHHbIE
BOTIPOCHI, 3HAeT OCHOBHBIE
OTIpe/ie/IeHUs] U 3aKOHBI
TH/IPAB/IMKH, CIIOCO0eH C
BBICOKUM YPOBHEM CaMoO-
CTOSITe/IbHOCTH BBIMOJTHATD
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{110, He0OXOAUMYHO
JI71s1 pelieHus To-
CTaBJIEHHOM 3aJjauu
N-3yx-1 Paccmar-
pUBaeT BO3MOXKHbIe
BapUaHThI pelleHust
3a/jauy, OLleHnBas Ux
JIOCTOMHCTBA U He-
JlOCTaTKA

NO-5yk-1 Onpege-
JISIeT U OLleHUBaeT
NOC/Ie/ICTBUS BO3-
MOJKHBIX pelleHun
3a/auu

JIOTUYHO,  apryMeHTH-
poBaHHO  (opmMuUpyeT
CcOOCTBeHHbIE Cy’KJeHus
U OLIeHKH, OLleHWBaeT
TOC/TIe/ICTBUSI  BO3MOX-
HBIX pellleHu 3ajaumn

3a/laul, CTY/IeHT yMe-
€T  CaMOCTOSITEeJIbHO
aHa/IM3UpOBaTh  WH-
dbopmariiuto s peiiie-
HUS MOCTaB/I€HHOMN
3a/jauu, JI0TyCKaeT
TOTPeIHOCTU rnpu
BbIOOpe BapUaHTOB
pellieHUs1 3afjaud, |
OLleHKe TI0C/Ie[ICTBUM
BO3MOXXHBIX DeLlIeHUN
3a/jauu

TOWCK U aHa/in3 uHpOpMa-
I[UUA JJIS pellieHrsl ToCTaB-
JIeHHOW 3afiaud, CBOOOZHO
OPHEHTHPYeTCs B BbIOOpE
pa3/IMUHbIX BapHUaHTOB pe-
IIIeHUsI 3a/]aud, MPABUIBHO
OLIeHWBaeT  TIOC/Ie/ICTBUS
BO3MOXKHBIX DeIIIeHuH 3a-
Jaun
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1

2

3

4

NO-1yko ®opmynu-
pyeT B paMKax Io-
CTaBJIEHHOM Lie/in
TIPOeKTa COBOKYII-
HOCTb B3aMMOCBSI-
3aHHBIX 3a/ja4,
obecrieunBarOLUX ee
Joctwkenue. Omnpe-
JlensieT oXXuzaeMble
pe3y/bTaThl pellie-
HUS BbiJleJIeHHbIX
3ajau

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

B OCHOBHOM, Bajieer
MaTepuaioM 10 TeMe U
dbopmyMpyeT B paMKax
MOCTaBIeHHOMN 1e/u
MpOeKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX  3a-
Jiau, TIpOeKTUpYyeT pe-
IIleHue KOHKPEeTHOM 3a-
Jlaud TIPOeKTa U 00BsIC-
HSIeT pe3y/bTaThl pe-
1IeHWsT KOHKPEeTHOM 3a-
Jauu

IO CYILIeCTBY OTBeyaeT
Ha TOCTaBJIeHHbIe BO-
TIPOCHI, /I0MyCKaeT I0-
IPeIHOCTH: B (opMy-
MpPOBKaX B paMKax
TOCTABJAEHHON  LIen
MpOeKTa COBOKYITHO-
CTH B3aUMOCBSI3aHHBIX
3aZlau, B TPOEKTHPO-
BaHWM pellIeHHs] KOH-
KPeTHOM 3a/lauM Tpo-
eKTa, B pellleHNH KOH-
KpPeTHbIX 3a/jau TIpo-
eKTa 3asBJIEHHOIO Ka-
YyecTBa, TIPU OOBsCHE-
HUU De3y/bTaTOB pe-
IIeHHs1  KOHKPeTHOM
3a/lauy TIPOeKTa

NpYHUMaeT aKTUBHOe yua-
CTHe B XO/ie TIPOBeJeHUS
TeCTUPOBaHUSI, TIPAaBUILHO
OTBeYaeT Ha MOCTaB/IeHHbIE
BOIMPOCHI, 3HAET OCHOBHBIE
oripe/ie/ieHUs W 3aKOHBI
TUpaB/IMKH, CIIOCOOeH ¢
BBICOKUM YDOBHEM CaMoO-
CTOSITEJTBHOCTH BBITIOTHSITD
TOMCK W aHanu3 uHdopMa-
I[UM /IS5 PelieHust TOCTaB-
JIEHHOM 3aiauu, CBOOOJHO
OPUEHTHpPYeTCs U  TMpa-
BUMBHO (opMynupyeT B
paMKax IIOCTaB/IeHHOU Lie-
7Y TIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX  3aiay,
obecrieunBaOIUX ee J0-
CTWKEHHE, orpeziesnisieT
OXKH/laeMble  Pe3y/IbTaThl
pellleHUsT BbI/IeJIEHHBIX 3a-
Jlad, TIPaBUbHO TIPOEKTU-
pyeT pellleHHe KOHKPETHOMH
33/lauM TIPOeKTa, BbIOMpasi
ONTHUManbHBIA Crocob ee
pellieHus, TPABUILHO pe-
II1aeT KOHKPETHBIE 3a7lauu
MpoeKTa 3asiB/IEHHOTO Ka-
YyeCTBa U 3a yCTaHOBJIEHHOE
BpeMsI
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Moayas 2. I'ugpoaguHaMuKa
3ammuTa s1abopaTopHbBIX padoT (codecejoBaHNE) IO MOY/TIO 2

Bonpocbl 0151 cobecedosaHusi:

Ha3HaueHue, yCTpOWCTBO 1 IPUHLIMI paboTel TpyOKu ITuTo.

[TapameTpbl OTOKA XUAKOCTH.

[TonaTHe cpeHel CKOPOCTH MOTOKA.

HasHaueHue, TUMbI BOAOCIUBOB, (hOPMYJIbI /1JIs1 pacueTa.

YpaBHeHMe Hepa3pbIBHOCTH MOTOKA XXUJKOCTU. Ero ¢pusnyeckuii CMbICI.

Kak MeHsieTCsi CKOpOCTb TI0 )KMBOMY CEUeHHIO TI0TOKAa TIPU JITAMUHAPHOM U TypOy/ieHT-

HOM /IBIDKEHUU XXUAKOCTU B TPyOe, B KaHase?

7. Kakue npr3HaK{ yCTaHOBUBLIETOCS U HEYCTAaHOBUBLLIETOCsl, pABHOMEPHOI'O U HepaBHO-
MepPHOT0, HaTllOPHOTO U Ge3HANOPHOTO JABM)KEHUST )KUAKOCTHU?

8. Cnocobbl orpe/iesieHUs1 CKOPOCTH TTIOTOKA JKUAKOCTH.

9. Crnocobbl Orpe/ie/IeH|s pacxo/ia >XUAKOCTH.

10. Uto Takoe IMHUS TOKa, TPyOKa TOKa, 3leMeHTapHast CTPyHKa, TTOTOK >KUZAKOCTH?

11. dusnyeckas cymHocTh Ko3dduirenta Kopuosnuca B ypaBHeHrnu bepHyiau /st oToKa
JKAJKOCTH.

12. Bug, ypaBHeHus bepHy/inM f/i1 MOTOKa peanbHOM JKUAKOCTH, UJeanbHOW >KUJKOCTH,
3/IeMeHTapHOMN CTPYUKHU.

13. Bup ypaBHeHuUs [/151 TIOTOKA )XUJKOCTH B OTKPBITBIX pyC/ax.

14. Yto Takoe cTaTHUeCKUM Harop »kugkoctu? Kak ero onpezaenirs?

15. Uto Takoe AuHaAMUYECKUI Harop >kuakoctu? Kak ero onpezaenuTs?

16. Uto Takoe HariopHasi ¥ Mbe3oMeTpudeckas JTIMHUNA?

17. Yro Takoe rujpaBiryeCcKuii, Mbe30MeTPUUeCKU 1 reofie3n4eCKU YKIOHbI?

18. 'eomeTprueckuii cmMbica ypaBHeHUs bepHyiiu.

19. DOHepretuueckuii U pusruecKuii CMbIC] ypaBHeHUs: bepHy/uin.

20. TTokakuTe BCce uiieHbl ypaBHeHHUs1 bepHy/M rpaduyecku Jjis TIOTOKA >KUJKOCTU B TPY-

Ge.
21.Bubl pe)xuMOB JBUKEHUS )KUAKOCTH.
22.Yt0 Takoe uncio PeliHonbaca?
23.Kakas CBs13b MeXy TOTepsiMU Hariopa ¥ CKOPOCTBIO ABUKEHUS KUIAKOCTU?
24.MeTouKa oripejiesieHus1 urciia PeliHosbca.
25.BeimurHa KpUTHUECKOro ymciaa PeliHOMbACa [/ ABW)KEHUS >KUIKOCTH B
TpyOe, /1T OTKPBITHIX PYCeJl.
26.Kak B/usieT pe)xuM JBUKEHHUS XXUJAKOCTU Ha TIOTepy Hariopa?
27.Kak oripefieJiuTh IIOT€PY Harlopa Npu JJaMUHAPHOM peKUMe [BUKEHUS ?
28.BnusiHve uncen PeliHo/b/Ca Ha MOTEPU Haropa.
29.Kak BiusieT Temrieparypa JXUAKOCTUA Ha ITOTepy Haropa?

30.Kakas cBSi3b MeX/ly TIOTepsSIMU Haropa U MoTepsiMU JjaBJIeHUs ?

31. Kak paccuuTarh pacxof )KUAKOCTU Yepe3 0TBepCTHe WIX HacalloK?

32. Kak B/MseT Harop Ha BpeMsl UCTeUeHUs JKUAKOCTU yepe3 OTBepcTue?

33. KakoB pacxof KUAKOCTU yepe3 OTBepCTUe U HacaJoK IIPU OUHAKOBbIX I1apaMeTpax UcC-
TeueHus?

34. Kakoe BivsiHMe OKa3bIBaeT BA3KOCTb )XUAKOCTU Ha UCTeueHue?

35. Bu/ibl HaCa/IKOB M X Ha3HayeHue.

36. IIpnunHbl 006pa3oBaHs BaKyyMa B Haca/jke U ero B/MsIHUE Ha NCTeYeHue XXUJKOCTH

37. AcTeueHue npy repeMeHHOM Harope uepes3 oTBepcTve. Bpems ucreyeHus.

38. Bugp! oxatus ctpyu. KosdduupeHT cxarusi.

39. BiusiHve BSI3KOCTH Ha UCTeUYeHUe KUIKOCTHU.

oA
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40. ITouemy dhopMyJibl UCTEUEHUS [IeHCTBUTE/IBLHBI TOJIBKO [IJisi MajJior0 OTBEPCTHSI B TOHKOM
CTeHKe"?

41.YT0 Takoe 11€pOX0OBaTOCTb, OTHOCUTE/IbHAS L1ePOX0BATOCTb, OTHOCUTE/Ib-
Hasi T1aJIKOCTh?

42.Kakue TpyObl Ha3bIBAIOT TUAPABINYECKH IIaJKUMU, IIIePOXOBAThIMU?

43.YTo Takoe JlaMUHapHas TieHKa? Kak OHa B/IUsieT Ha MOTepH Hariopa?

44.Kakue rnapaMeTphl BIUSIOT Ha KO3 QULIMEeHT TPeHUs?

45.Kak Bnuset uncio PeiiHob/ca Ha KOS GULMEeHT TpeHUs ?

46.Kak paccuuTaTh KO3(Q(OULIMEHT TUAPABINUYECKOTO COMPOTUB/IEHHUS?

47.HapucyiTe U yKa)kuTe Ha rpaduke 30HbI JaMUHApHOTO JBM)KEHUS], TU/IpaB-
JIMUeCKHU TJIafKuX TpyO, mepexoJHy0 U KBaipaTUUHBIX COTIPOTUBJIEHUH.

48.Kak paccumTaTh MIOTepPH Haropa B Tpy0ax?

49.Kak onpezieiuTh KO3((PUI[MEHT TPeHUS OTbITHBIM ITyTeM?

50.Kak BiiusieT maTepuan Tpy6 Ha Ko3dduiiieHT TpeHus?

51.MeToauvKa orpefeneHust KO3 ulieHTa MeCTHOTO COMPOTUB/IEHUSI.

52.B ueM 3ak/rouaeTcsi IPUHLMIT HAJIOKeHUs [10Tepb?

53.Kak paccuuThiBalOTCS MeCTHbIe TOTepH Haropa B AJIMHHBIX TPyOOMpoBoO-
nax?

54.Kak paccuvThIBalOTCS TIOTEPU Harlopa B KOPOTKUX TpybonpoBozax?

55.Buibl MECTHBIX CONPOTUB/IEHUM.

56.B uem 3ak/rouaeTcs (pU3MUECKUM CMBIC/I [TIOTEPh HANlOpa B MECTHBIX COIPO-
TUBJIEHUAX ?

57.Kak paccuvrtarh [IOTepy Hariopa Ipy BHe3arHOM pacCll¥peHUH [0TOKa?

58.Kak paccuudTaTh MOTepU Hariopa rpy BHe3armHOM Cy>KeHUH TOTOoKa?

59.U3meHsieTcsl /i1 KO3 (UIIMEHT MEeCTHOTO COTPOTUB/IEHHS B 3aBUCUMOCTH
OT pe)kKuMa [IBUKeHUS KUJKOCTU?

60.B uem 3ak/tOuaeTCsi MeTO[, SKBUBAJ€HTHOM [JIMHBI MDA pacuyeTe TOTePb
Haropa B MeCTHBIX COIIPOTUBJIEHUSIX ?

KomnbrorepHoe TectupoBanue (TCK)

Bblibepume 00uH npasuabHbIll 6ApUAHM OM8ema u Hajdcmume KHONKy «/lanee»
HeycTraHoBHBIIeeCs JBIKEHUE )KUJKOCTH XapaKTepHU3yeTCsl ypaBHEeHUEM:
V= (%, y, 2, 0; P = f(x,y, 2)
+V={fx,y,2,1); P=1(x,y, z, t)
V=f(x,y,2); P=1(x,y,2)
V=f(x,y,2); P=1(x,y,2,0)
ITo mMepe ABWKEHHA >XUJAKOCTH OT OJHOT0 CE€UEHUS K [PYroMy MOTepPsHHbIA
Harmop:
yYBeTMUUBAETCS TIPU HAJTMUMKW MECTHBIX COTIPOTHUB/IEHUH
OCTaeTCs TTOCTOSSHHBIM
YMEHbBIIIAeTCsI
+yBe/INUMBAETCS
TeueHHe KUJKOCTH CO CBOOOAHOI MOBEPXHOCTHI0 HA3bIBAETCS:
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HaIopHoe
+0e3HartopHoe

cBOOOAHOE

yCTaHOBUBIIIEECS]

3nauenne Ko3gdunuenta Kopuosmca s TypOy/IeHTHOTO pPeXHMMa JABH)KeHHS
JKHJKOCTH PaBHO:

1,5

3

2

+1

Pacxo/] IOTOKa M3MepsIeTCA B CIeAYIOIHX eJMHHALAX:

m/c?

+M%/c

m/c

+M3/u

YpaBHeHnue bepHy/uUTH /151 ABYX pPa3/IMUHbBIX CeYeHHUH MOTOKA JAaeT B3aUMOCBS3b
MEeXy:

+/1aB/IeHNEM, CKOPOCTBIO U TeOMETPUUYECKOW BBICOTOU

reoMeTpUUeCKOM BBICOTOM, CKOPOCTBIO, pacXozioM

CKOPOCTBIO, /laBjieHreM U Kosdduirentom Kopronmca

JlaBJIeHHEM, PACXO/IOM M CKOPOCTBIO

|
E’J,U a )

i
m e A

Ha kKakoMm pHCyHKe B) r) Tpyoka ITuto ycra-
HOBJ/IeHA MPaBW/IbHO?

r)

+0)

a)

B)

CpeaHsAs CKOPOCTH MOTOKA 0003HauaeTcsi 0yKBOW:

n

S

®

+V

Ji1s u3MepeHHs CKOPOCTH MOTOKA UCIO/Ib3yeTCH:

Tpybka BeHTypH

+TpybKa [TuTo

BHCKO3UMETP

TTbe30METP

VICTOYHMKOM MOTEPh SHEPIrUM ABHKYIEHCS )KUAKOCTH SABJISIETCH:
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pacxof, >KUJKOCTH
vi3MeHeHHe HarpaB/ieHUsl IBV)KeHUsT

+BSI3KOCTh

TIJIOTHOCTh

Ynen ypaBHenus bepHy/in, 0603HauaeMblil 0yKBoOW Z, Ha3bIBaeTCs:
+reoMeTpUuYeCcKor BbICOTOM

CKOPOCTHOM BBICOTOU

MOTEPSIHHOW BBICOTOU

Mbe30METPUUYECKON BBICOTOU

Pacxopa moToka 0003HavaeTcs IATHHCKOM OYKBOM:

+Q

F

U

D

Pacxogomep BeHTypu H300pakeH Ha pUCYHKe:

6)
N
TR B
— = ¥ XA
& o et
E) r) z .
a)
+T)
B)
6)

Ec/v npu BYKeHUHU )XUJKOCTH B IaHHOM TOYKe Pyc/ia AaB/ieHHe M CKOPOCTb He
M3MEHAITCA, TO TAK0e NBI)KeHHe Ha3bIBAeTCA:

HeyCTaHOBUBIIIEMCS

JIJaMUHapHBIM HeyCTaHOBUBILIEMCS

TypOY/IeHTHBIM YCTaHOBUBIITMMCSI

+yCTaHOBUBILIMMCSI

JJieMeHTapHas CTPyHKa — 3TO0:

TpyOKa MOTOKa, OKPY>KeHHas! IMHUSMU TOKa

Hepa3pbIBHBIN MOTOK C MPOX3BOILHOM TPaeKTOpUek

+4acTh MOTOKA, 3aK/F0UeHHasi BHyTPU TPyOKHU TOKa

00BbeM MOTOKa, JBKYLUNCS BAO/bL JIMHUU TOKA

YpaBHeHue bepHy//iu [I/I1 MOTOKA MAeaTbHON XHUAKOCTH UMeeT BH/:
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+ y o 2g y 2g
zl+&+i:zz+&+i+hm
y 2g y 2g

IIpu HeyCcTaHOBUBILEMCA JBH)KeHUM, KPUBasi, B KA )XXJ0! TOUKe KOTOPOH BeKTO-
pa CKOPOCTH B AaHHBI MOMEHT BPeMeHHU HalpaBJ/ieHbl M0 KacaTe/JbHOW Ha3bl-
BaeTcs:

+/TMHUS TOKa

CTpYyMKa TOKa

TpaeKTOpHsl TOKa

TpyOKa TOKa

OTHoIlIeHHe )KUBOI'0 CeYeHHsI K CMOYeHHOMY NMepHUMeTPYy Ha3bIBaeTC:
TUAPOJMHAMUYECKUM PacxX0[0M MOTOKa

+TUPaBINYECKUM PaINyCOM MOTOKA

TU/IpaB/IMYeCcKOU CKOPOCTBIO MTOTOKA

pacxo/ioM MOTOKa

Iloka3aHue ypOBHS XKHUJKOCTH B TPyOKe ITuTo oTpakaer:
r3MeHeHUe NMbe30MeTPUUeCKON SHePruun

Pa3HOCTb MeX/y YPOBHEM IMOJIHOU U Mbe30METPUUECKOU SHEPTUen
+ypOBEeHb TTOJTHOM SHEPrUr

CKOPOCTHYO SHEPTHI0

3HaueHue Ko3¢dunmenta Kopuonmca jisi TaMUHAPHOTO pe)XXUMa [ABH)KEHUS
JKUJKOCTH PaBHO:

1,5

+2

1

3

Yacte nepuMeTpa XWUBOI0 CeueHHUs, OrPaHUYEHHAsT TBepAbIMH CTeHKaMH,
Ha3bIBaeTCA:

+CMOYEeHHbIV TTIepUMEeTP

MOKPBIU IEPUMETP

TU/IPaB/IAYECKUN TTepUMeTP

repuMeTp KOHTaKTa

[I1o1aAb MOMEepPeYyHoro cedyeHWs MOTOKA, MepPHeHUKYJ/IsipHAas HanpaB/IeHHIO
ABW)KEHUs, Ha3bIBAeTCH:
riepeMeHHbIM CeYeHueM

OTKPBLITBIM CeueHUEeM
25



IIOJIHBIM CeyeHnemM
+>XUBBIM CEUEHUEM

OTHolIeHHe pacxoja XXUAKOCTH K IJIOLA/AM )KUBOI'0 CeUeHUs Ha3bIBaeTCA:
+CpeaHsss CKOPOCTb ITOTOKA

MVHHMaJIbHBIN pacxo/ MoToKa

CpeJHUl pacxoj MOTOKAa KUJKOCTH

MaKCHMaJ/lbHasi CKOPOCTh IIOTOKa

YpoBeHb XUAKOCTH B TpPyOKe ITuto mogHsicsa Ha Beicory H = 15 cm, ciiejoBa-

TeJIbHO, CKOPOCTh JKHAKOCTH B TPY0OOIIPOBO/le COCTABHUT:
17,2 m/c
2,94 m/c
8,64 m/c
+1,72 m/c
14

Uen ypaBHeHHs bepHy/1i, 0003HauaeMblil BbIpa)KeHHEM - , Ha3bIBaeTCH:
Y

reoMeTpUYeCKOU BbICOTOM
MOTEePSIHHOM BBICOTOU
CKOPOCTHOM BBICOTOM
+Ibe30MeTpHUUYeCKON BbICOTOU

YpaBHenue bepHy/u1u /1 pea/ibHON XUAKOCTH MeeT BU/|:

2 2
z, +ﬁ+lizz2 +&+V—2+ZF

y 2g y 2g
zl+&+i:zz+&+ﬁ+hm
y 2g y 2g
zl+&+ Loy 422, 02 +h,
e g e g
+zl+&+alu1 =g 4+ P2 B +h,,
yoo2g Y g

Kos¢duiuent Kopuosiuca B ypaBHeHur bepHy/1/in XapakTepu3yer:
U3MeHeHUe CKOPOCTHOIO Hariopa

CTereHb YMEHbIIEHWs YPOBHS MMOJTHOM SHEPTUU

+HepaBHOMEPHOCTb pacrpe/ie/ieHus CKOPOCTeM 10 JKUBOMY CEUeHUI0
CTereHb I'U/IpaBIMUeCKOr0 COTPOTUB/IEHHS TPyOOITpOBOa

av’

YnieHn YPAaBHEHHUSA BepHYJIJIl/l, 0003HaYaeMbIH BbIPpaX€HUEM » HA3bIBA€TCHA:

MOTEPSHHOW BBICOTOU
Mbe30MeTPHUUYeCKOU BbICOTOU
reoMeTpu4eckor BbICOTOM
+CKOPOCTHOM BBICOTOU
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ITbe3oMeTpHuUeCcKOU BHICOTOM HAa3bIBAETCS:

pacCTosiHKE OT TJIOCKOCTH PAaBHOTO /IaBJI€HUS 0 YPOBHS KUIKOCTH B TIbe30MeTpe
JMHaMu4ecKas BbICOTa

+BBICOTA, COOTBETCTBYIOI[Asi W30LITOUHOMY THUAPOCTATUUECKOMY [JaBJeHUIO B JIaH-
HOU TOUYKe

BbICcOTa B TpyOKe ITuto

MecTHbIe NOTepU YHePryy BbI3BaHbI:

+Ha/M4rieM MeCTHBIX COMPOTUBJIEHUM

MaCCOU ABWKYILLIEUCS )KUAKOCTU

WHepLMen IBWKYILENUCS KUJKOCTH

HaJ/IMuMeM JIMHEUHBIX COMPOTUB/IEHUN

YpaBHeHHe Hepa3pHIBHOCTH MOTOKA XXUJKOCTH UMeeT BU/J:

L, = 0,0, =0,

L, = 0,0, =0

+ V@, = L,w, = const

v,0, = L,w, = const

I'uapaB/IMUYecKoe CONPOTUB/IEHUE — 3TO:

COTIPOTHBJIEHHE, TIPENSTCTBYIOLee CBOOOAHOMY TPOXO/y KUAKOCTU
COTIPOTUBJIEHUE, TIPU KOTOPOM TaZiaeT CKOPOCTh ABVKEHUS XKUJKOCTU 110 TPyOOIIpo-
BOAY

+comnpoTuB/ieHre TPyOOIIPOBO/ia, KOTOPOE COTPOBOXKAAETCSl TIOTePSMH SHEepruu
JKAJTKOCTU

COMPOTHUB/IEHUE )XUJKOCTA K U3MEHEeHHIO (POPMBI CBOEr0 pyc/a

JIuHelHbIe MOTepPU BbI3BAHDI:

BSI3KOCTBIO >KUJIKOCTH

+TpeHreM O CTeHKH TPyOOIIpOBOZia U CUJION TPeHUSI MeX/y CJIOSIMU KUAKOCTU
JITMHOU TpyOoTpoBoa

MEeCTHBIMU COTIPOTUBJIEHUSIMU

Pa3imuanT pe)xMMbl JBH)KeHHS YKU/JKOCTH:

JlaMUHapHbIM U MapasuieIbHOCTYHUHBIU

+71aMUHAPHBINA U TypOy/IeHTHbIH

TypOyJIeHTHBIH U TIepPeHOCHBIH

JTaMUHaPHBIN, TYpOY/IeHTHBIN, paJuaibHbINA

MecTHbIe COPOTHB/IEHHUSI 00yC/IaB/IMBAKOTCA:

CU/IaMU TPeHUs

+MeCTHBIM NPENsITCTBUEM TTOTOKY >XKUAKOCTH

H3MeHEeHUEeM CKOPOCTH ABHKEeHUS XKUAKOCTHU

I11epOX0BaTOCTbI0 TPYOOMPOBO/IOB

CkopocTb, IPU KOTOPOHU MPOMCXOJUT Mepexoj OT JIAMUHAPHOI0 peXXuma JBHU-
JKeHHsI )KUJKOCTH K TypOy/IeHTHOMY, Ha3bIBaIOT:

repexo/THOU

+KpPUTHUECKOH

MaKCHUMaJIbHOU
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TMOBEPXHOCTHOU

IToTepu no j/iMHe BO3HUKAKT B pe3y/bTare:

TPEHUSI MEXAY C/I0SIMU XKUJKOCTU

VM3MEeHEeHUs] CKOPOCTH [ABHKEHUSI

+TpPeHUs1 0 CTeHKH TPyOOIpoBO/la U TPeHUsI MPU OTHOCHUTETHLHOM JBIKEHHUU CJI0eB
JKUJTKOCTU

V3MeHEeHUsI HaTlpaBJ/IeHUs! IBMKEHUS )KUJIKOCTH

Ec/iu npy ABWKEHUH XUAKOCTH NPeo0/1ajaloT CUIbI MHEPIMH, TO 0y eT Ha0 110-
AAThCS PeXXHM:

JTaMUHapHbIN

+TypOy/IeHTHbIN

repexo/IHbIN

KBaZIpaTUYHBIX COMPOTUB/IEHUM

Bce rujipaB/IN4eCKHe COIMIPOTHUBJ/IEHUA AE/IATCHA Hd:
r'mapoCTaTuYeCKre U KBaJpaTHYHbIE

JINHeNHbIe U KBdAPpdTHUYHbIE

MEeCTHBIe U HeTMHeHbIe

+MeCTHbIE U [0 AJIHEe

IIpu ucTeueHUH XUJKOCTH U3 OTBEPCTHA OCHOBHBIM BOIIPOCOM SIBJISIETCSH:
+orpezie/ieHe CKOPOCTU UCTeUeHHsl U pacxo/ia >KUJKOCTH

orpeziesieHre HeOOXOAUMOT0 AaMeTpa OTBePCTUM

orpefiesieHHe oObeMa pe3epByapa

orpefiesieHUe THAPABINUYECKOT0 COTIPOTUBJIEHNST OTBEPCTHS

C>kaTue CTPYH KHJKOCTH, BbITEKaloIIel U3 0TBEPCTHsI, 00yC/I0BJ/IEHO:
BSI3KOCTBIO >KUJKOCTH

+IBI>KeHeM >XKMIKOCTH K OTBEPCTHIO OT PA3/IMUHBIX HarpaBIeHUH

JlaBjieHreM COCeIHUX C OTBEPCTUEM CJIOEB XKUAKOCTU

CUJION TSDKECTU U CUJION UHEepPLUU

CoBeplIeHHBbIM CKaTHEM Ha3bIBAeTCH:

+Haubosblllee cKaTHe CTPYH TIPU OTCYTCTBHM BIMSIHUSI OOKOBBIX CTEHOK pe3epByapa
1 CBOOO/IHOM MOBEPXHOCTH

HanOoJIbIllee CyKaTHe CTPYU MPU BAMSIHUK OOKOBBIX CTEHOK pe3epByapa U CBOOOHOM
TIOBEPXHOCTHU

©KaTtve CTPyH, TP KOTOPOM OHa He U3MeHsieT JopMy TOoTiepeyHoro ceyeHus
HauMeHblllee BO3MOXKHOe C)KaThe CTPYH B Herocpe/CTBeHHOW 0J/IM30CTH OT OTBep-
CTUst

Ko puieHT OKaTUA CTPYU XapaKTepu3yeT:

CTereHb W3MeHeHUs KpUBU3HBI MCTeKaloIel CTpyu

B/IMSIHYE JiMaMeTpa OTBepCTHs, uepe3 KOTOpOe TMPOMCXOJAUT UCTeueHWe, Ha CKaTue
CTpyH

+CTerneHb CKaTUsSl CTPYH

v3MeHeHUe TIOIa/IU TTOTNePeuHoro ceueHusi CTPyH TI0 Mepe y/ia/ieHust OT pe3epByapa
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Koa¢dpumeHT ©kaTusA CTPyH onpejesiseTcs no ¢gopmyie:

@
g = —
a)c.wc

)
¢ = —
a)cwc

+ g a)CJIC

(4
o= ol

CKopocTh HCTeueHHMsI )KU/JKOCTH Yepe3 0TBepCTHe PaBHA:

+U:<0\/2g—H
v=+lp2gH
v=e\2gH

Pacxop )XHJKOCTH uepe3 0TBepCcTHe onpe/esisieTcs mo ¢popmyJie:

QO=¢,/2gH

O=¢cu.2gH
L+ O=0u\2gH
%
0=—
t

B dopmyJie ans onpeaesieHNsi CKOPOCTH UCTeUEHUSA XUAKOCTH yepe3 0TBepCTHe
v=¢,2gH OyKBOHM @ 0003HaUaeTcsH:

+K03(pdULIMEHT CKOPOCTH
KO3 dULIMEeHT pacxo/a
KO3Gh(PULIMEHT CXKaTUst
ko3 purment le3u

I[Ipu HcTeyeHHMH >XUJKOCTH uepe3 OTBepPCTHE Npou3BefeHHe KO3((uIHeHTa
OKaTvA Ha KO3((PUIHMEeHT CKOPOCTH Ha3bIBAeTCA:

KO3(PULIMEHTOM UCTeUYeHHs

KO3(phULIMEeHTOM CONPOTUB/IEHUS

+K03(dULIMeHTOM pacxo/ia

K03(phULIMeHTOM UHBEPCUU CTPYH

B dopmysie A/ omnpeesieHHsI CKOPOCTH HCTeUeHHA KUJKOCTH Yepe3 0TBepCcTHe
v=p,2gH 0ykBoii H 0003Ha4aIOT:

[A/IBHOCTB T1071eTa CTpyU
ry1yOuHYy OTBEpCTHS
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BLICOTY pe3epByapa
+Harop >KUJKOCTH

Yucio PeifHO/Ib/CA IPH UCTeUEHHH CTPYH Yepe3 OTBEPCTHE B pe3epByape ompe-
Aensiercs mo hopmy.ie:

R - dp2gH

+ |4

R =28l
¢ 2v
R - Er2gH

e

|4

R - v~J4gH

e
14

N3veHeHue () OpMbI MONEPEUYHOr0 CeueHNsi CTPYU NPHU UCTeueHUH eé B atmocge-
Py Ha3bIBaeTCA:

KaBUTaL[eMn

+UHBepCcUen

oKaThem

HHTEepIO/sIen

HHBepcHUA CTPYH, HCTEKAKIIEH U3 pe3epByapa, BbI3BaHa:

+IeCTBUEM CHJT TIOBEPXHOCTHOTO HaTSDKEHHS

JEUCTBUEM CUJT TSDKECTH

JeNCTBUEM pa3/IMUHO HAMpaB/IeHHOTO ABM)KEHUSI )KUAKOCTU K OTBEPCTHSAM
JEeNCTBUEM CUJT MHEPIIUH

HecoBepiieHHbIM C)kaTHeM Ha3bIBaeTCs:

CKaThe CTpyH, MPY KOTOPOM OHa U3MeHsieT CBOIO (popMy
+OKaTye CTPYH MNP BAUSHUM OOKOBBIX CTEHOK pe3epByapa
HeroJIHOe CKaTue CTPyHU

CKaThe C BOSHUKHOBEHUEM UHBEPCUU

HcTeueHue >XUJKOCTH NMOJ YyPOBEHb — 3TO:

HCTeueHUe >XUJKOCTU B aTMochepy

HCTeueHUe KUJIKOCTH B TIPOCTPAHCTBO, 3arl0JTHEHHOE JPYToM XKUAKOCTbIO
+HCTeueHUe >XUJKOCTH B TIPOCTPAHCTBO, 3al0JIHEHHOE TOM ke XKUJKOCTbIO
HCTeueHUe KUIKOCTH Yepe3 YaCTUYHO 3aTOIIeHHOe OTBEePCTHe

HacaakoM Ha3bIBaeTcs:

+KopoTKasi Tpy0a, mprcoefiiHeHHasi K OTBEPCTHIO B TOHKOM CTeHKe
KOpoTKasi Tpy0a, nmprcoeimHeHHasi K 00KOBOMY OTBEPCTHIO
TPyOKa, N3MeHSsIoI[asi CKOPOCTh UCTeUeHHUS KUIKOCTH

TpyOKa, HeoOXoAuMasi I CJTUBA JKUIAKOCTH
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JI/TMHA HAaca/JKa HaX0JUTCA B Mpeje/iax:

+(3 ... 5)dorp
(3 ... 6)dyrg
G ... Ndors
3..5)H

BHemiHMM HWIMHAPUYECKHUM HACa/JKOM Ha3bIBaeTCs:

+KopoTKast TpyOKa J/TMHOM, paBHOW HECKOJILKUM JuaMeTpaM 0e3 3akpyT/ieHUs BXO7I-
HOM KPOMKH

KOpOTKasi TpyOKa ¢ 3aKpyrjieHreM BXOJHOU KPOMKH

KopoTKasi TpyOka C A/ MHOM, MeHbIlleid, ueM JuaMeTp C 3aKpyrJieHHeM BXOHOU
KPOMKH

KOpOTKasi TpyOKa C JyTMHOM, PaBHOM AraMeTpy 0e3 3aKpyT/ieHHs BXOAHOM KPOMKHU
OnopoxHeHUe COCYJA0B (pe3epByapoB) - 3TO HCTeueHHe uepe3 OTBepPCTUSl U
HaCajKM NpH:

TIOCTOSTHHOM Hariope

+ IepeMeHHOM Hariope

TepeMeHHOM pacxojie

MOCTOSIHHOM pacxo/e

JlaB/ieHHe CTPYH Ha IUIOIIAAKY 0y/leT MaKCUMa/IbHBIM:
L] iy 1]

B}

Ceo0OoaHas He3aTON/IeHHAsI CTPYA pa30MBaeTCAa Ha:
JIBE UacTu

+ TpH yacTu

TPY 30HBI

YeThIpe 30HbI

C yBeiMueHHeM PacCTOSIHUA OT HACaJKa /i0 nmperpajbl JaBjieHne CTPYH:
yBeJIMUMBAETCs

+yMeHbIIIaeTCs

CHayaJla yMeHbIIaeTCs, a 3aTeM YBeJIMUMBaeTCs

OCTaeTCs IOCTOSTHHBIM
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CKOpOCTh HCTeueHHs U3-10/] 3aTBopa 0y/eT 0oibIie:
+TIpU MCTeUeHNH Yepe3 He3aTorIeHHOe OTBepCTHe

TIPU MCTeUeHUU Yepe3 3aTOIJIeHHOe OTBePCTHe
CKOpOCTh Oy/leT 0JMHAKOBOM

TaM, I7ie UCTeKaloIast CTPys ¢>kaTa MeHbIIIe

ITo opme HacagOK MOXKeT ObITH:
+BHELIHUM L[AJIAHAPUYECKUMN
BHEIIHWU OBa/IbHbIN

BHYTPEHHHUU 3aLleTl/IeHHbIU
HapY’KHbIHM MapaboueCcKui

Ec1u auamMeTp oTBepcTUs B pe3epByape paBeH 10 MM, a AuamMeTp ucTeKaroen
yepe3 3TO OTBEPCTHE CTPYHU paBeH 8 MM, To K03 duLeHT CkaTHs OyAeT paBeH:

1,08
1,25
0,08
+0,6

BHemHu# HUINHAPUYECKUN HACaJ0K yBe/JIMUMBaeT Pacxoj o CpaBHEHHUIO C OT-

BepCTHEM B TOHKOM CTeHKe:
+B 1,32 pasza

Ha 0,5 M>/c

B 1,6 pasa

B 2 pasa
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Tabmuiia 4 — Kputepuu onjeHKU chopMHPOBAaHHOCTH KOMIIETE€HI[HI

Kop v HaumeHoOBa-
HUe UHIUKaTopa
NOCTHXKEeHUS KOM-

Kputepuu oueHnBaHusi COPMHUPOBAHHOCTHA KOMIETEHLIUU

(4acTy KOMITETeHIN)

Ha 6a30BOM ypOBHe

Had ITOBBIINIEHHOM YDOBHE

NIeTeHLUHU (YacTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEeHL[H) OLIEHKE «Y/IOB/Ie- | OLIEHKE «XOPOII0» | OLIEHKe «OT/INUHO»
TBOPUTEJIbHO» 65-85% ot makcu- | 86-100% ot mak-
50-64% oT MakcH- MasbHOTO Oasila | cuManbHOro Gasia
ManbHOTrOo basia
W1-4yk.1 I'paMOT- | B OCHOBHOM Biajie- | IO CYIIIeCTBY OTBe- | IDUHUMaeT aKTHB-
HO, JIOTMUHO, ap- | eT MaTepuajioM Tio | Y3€T Ha TIOCTaB- | HOE y4acTHe B XO-
T'YMEHTUPOBAaHHO | TeMe M Hucrosb3yer | /IEHHBIE  BOIPOCHL, | 1€ HPOBEACHUS J1a-
dbopmupyeT  C06- | OCHOBHBIe — 3aKOHBI | AOILYCKAET 10~ | 60paTOPHOrO 3aHs-
CTBEHHbIE CY)K]le- | eCTeCTBeHHOHayu- FPEIIHOCTH B MC-) TiA,  TPABH/IBHO
MOJ/Ib30BaHWM  OC- | OTBeUaeT Ha TIOo-
HUSL U OLeHKM. OT- | HBIX  AMCLMIVIMH | poppyiy  3aKOHOB | CTABeHHble  BO-
aaeT (akTbl OT | /11 PelleHus CTaH- | ecTeCTBEHHOHAYY- | MIPOCHI, HCIIO/Tb3yeT
MHEHHWH, WHTED- | AaPTHBIX 3a/d4 HBIX JUCLIUTIJIUH | OCHOBHBIE 3aKOHbI
rpeTaLdi, OLIEHOK hif) b3 pellieHus | eCTeCTBeHHOHayU-
U T.JI. B paccyxze- CTaHAAPTHBIX  3a- | HBIX  JAMCLUIUIUH
HUSIX [PYTUX aau IIsT pelLleHust
VUACTHUKOB  fjesi- CTaHJAapPTHbIX  3a-
0 e
U[-4vicz 1Ty6mas- JIEeHHOCTBIO gpo-
HO  TIPEACTABIIAET (peccroHanbHOM
PE3y/IbTaThl  pelle- AesaTeIbHOCTH
HUSI  KOHKDETHOMU
3a/lauM MPOeKTa
NO-1omnk-1 Uc-
Mo/Ib3yeT  OCHOB-
Hble 3aKOHBbI ecTe-
CTBEHHOHAYUHBIX
JUCLUIUIAH ~ JJ1s
peleHust CTaH-
JApTHBIX 3a7jau B
COOTBETCTBUU C
HarpaB/eHHOCTbIO
rpodeccroHab-

HOM fesATeTbHOCTU
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Mojayns 3. BogocHa6xeHue
3ammuTa s1abopaTopHbIX padoT (codecejoBaHNe) MO0 MOAY/TIO 3

Bonpocbl 051 cobecedosaHusi:

1. Kak BiMsieT TpPOM3BOJAMTENBHOCTh HAacOCa Ha CO3/laBaeMblii HArop, TOTpebssieMyro

MOIIIHOCTb, KIT/1?

Kak BnusieT urcrio yionatok pabouero Kosieca Ha roKasaTesiy Hacoca?

TeopeTnyeckuid Harop, CO3/jaBaeMblii JIONIAaCTHBIMU MalllHaMH.

KakoBa MakcrMarbHasi BbICOTa BCaChIBaHUS LIEHTPOOEXXHBIX HACOCOB?

Kaewurarys u ee Buibl. Crioco6b1 60pLOBI C Held.

Kak 13MeHHTCS XapaKTepUCTHKa LeHTPOOeXKHOT0 Hacoca MpU U3MeHeHUH iuaMeTpa pa-

bouero koseca?

7. Kak U3MeHWTCsl XapaKTepUCTHKa LIeHTPOOeKHOTO Hacoca C M3MeHeHHWeM YacTOThl Bpa-
ILeHusT?

8. YpaBHeHue 1oJ00UsI JIOMACTHBIX MAIIMH U €0 CMBICII.

9. Hacoc B cucTeme He aeT HeOOX0JUMOI0 JaBaeHus. Baiuy geicTeus?

10. Hacoc B cucteMe faeT u30bITOUHOe ZiaByieHre. Kak ero yMeHbLIUTb?

11.Kak mocTpouTh COBMECTHYIO XapaKTePHUCTHKY ABYX (Tpex) HacocoB, pabo-
TarOL[MX Ha CeThb IPU UX I10C/Iej0BaTe/IbHOM COeJUHeHUN?

12.B Kakux ciyuyasax puMeHsieTCs nocjejoBaTesibHOe CoeJuHeHe HaCOCOB?

13.Kak orpezienTh pabouyro TOUKY HACOCOB, pabOTarOIIMX TT0C/IeA0BaTeTbHO
Ha CeTb?

14.Kak noj006paTh HaCcOChI B CEeTh IPH 3aJJaHHBIX PacxXoie ¥ Harope?

15.Kak paccuvThiBaeTCs XxapaKTepUCTHUKa CUCTeMBbI?

16.Kakuie mapameTpbl B/IUSIIOT Ha CO3/iaBaeMblid HACOCOM Harop?

17.Hapucylite cxeMy HAaCOCHOW yYCTaHOBKM C MOC/Ae[0BaTe/TbHbIM BK/IFOUEHU-
€M HaCcOCOB.

18.TTepeunic/iiTe OCHOBHbIE arperaThl HACOCHOW YCTaHOBKU U OOBSCHUTE UX
Ha3HayeHue.

19.MapkupoBKa 1[eHTPOOeXHBIX HaCOCOB.

20.Kak nmozsicurtaTh 1oTpedasieMyr0 HacoCOM (HacoCaMH) MOIIHOCTB?

21.Kak moCcTpouTh COBMECTHYIO XapaKTepPUCTUKY JIBYX (Tpex) HacocoB, pabo-
TarOL[MX Ha CeTb IPU UX apalie/IbHOM BKIFOUEHUU?

22.B Kakux c1y4dasix IpyUMeHsIeTCs rapasiie/ibHoe BK/IFOUeHre HaCcOCOB?

23.Kak orpezenuTh pabouyio TOUKy HACOCOB, pabOTaroIMX TapasuiebHO Ha
ceThb?

24.Kakue MepornpusiTusi HeoOXoAuMo cob/roZiaTh MpHU Tlapasuie/TbHOM BKITHO-
YeHWU HaCOCOB Ha CeTh?

25.113 uero ckiafbIBaeTCsi HeOOXOAUMBIN HArop J/Is Hacoca MpU ero Bbibope
JUUISL CUCTEMBI?

26.lonycTMasi BbICOTa BCacChIBaHUs LieHTpoOeXXHbIX HacocoB. KakoBa ee
MaKCHhMaJ/ibHasi BeJIMYMHa?

27.KakoBo HazHaueHHe 0O0paTHOro KjlariaHa B HACOCHOW yCTaHOBKe?

28.KII/I 11eHTpob6e>KHbIX HaCOCOB.

29.TToTpebJisieMast MOIITHOCTh HACOCOM. Kak ee orpeiesuTh?

30.Tumnbl 11eHTP0oOeKHBIX HACOCOB U X KOHCTPYKTUBHBIE 0COOEHHOCTH.

oA wWN
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31.Kak ormpezensiercss oo6vemubii KI1/] Hacoca? OT Kakux rapaMeTpOB 3aBH-
cut KIIJ?

32.Kak orpe/ie/TUTb MOIIIHOCTb, TTOTPe0/IsIeMy 0 HaCOCOM?

33.Kak onpeensetcs noyHbii KIT/1 Hacoca?

34.3aBucumoctsb KII/I Hacoca OT ero rnpou3BOAUTE/IbHOCTH.

35.3aBUCUMOCTE TTOTpeO/IsieMOli HaCOCOM MOIITHOCTH OT €0 MPOW3BOUTEThb-
HOCTH.

3amura pacuyeTHo-rpadguueckoi padboTsl (codecenoBaHme)

Bonpochbi 015 cobece0o8aHus:

1. Kak paccuuTbiBaeTCsi pacueTHbIU (CpeJHWM 3a r0/]) CYyTOUHBIN Pacxo/] BOJbI?

2. Kak paccuMThIBaeTCsl pacueTHbBIN Pacxo/ BOAbl B CyTKHA HauOOJIbIIIEr0 BO/OTIO-
TpebOneHus ?

3. Kak paccuuThIBaeTCsi paCyeTHbIM CYTOYHBIM Pacxo/, KOMMYHAa/IbHBIX MPeJIpHy-
SITUH, )KUBOTHOBO/JUeCKHUX (pepm?

4. Kak paccuunTbiBaeTCs KO3((GHUILIMEeHT YaCOBOM HepaBHOMEPHOCTU?

Kak BbiOMpaeTcsi HopMa BofonioTpeb/ieHus /11 Hace/leHUsI B 3aBUCUMOCTH OT

cTereHU 6/1aroyCTpPoOMCTBa U UKC/Ia KUTeJIel?

6. Kak paccuntbiBaeTcsl yzenbHBIM MYyTEBOM pacxo[ BOAbI?

7. Kak paccuvTbiBaeTCs MyTeBOM pacxo/] BOJbI?

8. Kak paccuuTbiBaeTcsi pacxo BOAbI B y3/laX CETU?

9. Kak paccuuTbIBaeTCsl KOJIbLEBOM y4aCTOK BOAONPOBOAHOM CETU?

10.Kak pacCcurThiBaeTCsi TYNUKOBBIM y4aCTOK BOAOMPOBOJHOW CETU?

11.Kak paccunTtbiBaeTcsl guamMeTp TPyO C yueToM pacxoja BOJbI U SKOHOMUYHOM
CKOPOCTH JBWKEHUS BOZBI?

12.YT10 Takoe 5KOHOMUYHas CKOPOCTb JIBUKEHHUS BOJbI?

13.Kak BBITIO/IHAETCS YBSI3Ka KOJIbLIEBOI'O yyacTKa CeTu?

14.Kak paccuuTbIBaeTCsi MarucTpasib B BOJOMPOBOJHOU CETU?

15.Kak paccuuThIBaeTCs BLICOTA BOJOHATIOPHOM OariiHu?

16.eMKOCTb OaKa BO/IOHATIOPHOM OAIITHU?

17.9T1o0 Takoe cBOOOAHBIN HArop?

18./17151 uero Hy>kHa BO/[OHaTNIOpHast OarHs?

19.Kak cTpouTcst UHTerpaibHbIN rpayk BoAoNOTpebeHus ?

20.Kak paccumTbIBarOTCA MPOCThIE U C/I0KHbIE OTBETBJIEHNS ?

21.Kak paccuuTbiBaeTCs He0OX0uMasi TIPOU3BOIUTE/ILHOCTL Hacoca?

22.KaK pacCuMThIBaeTCsl Halop HACOCHOW YCTAaHOBKU?

23.Kak paccuMThIBalOTCS TIOTEpPH Haropa B TPyOOIpoBo/je HaCOCHOM yCTaHOBKHU?

24.Kak BbIOMparOT HACcOC 151 HACOCHOW YCTaHOBKU?

25.Kak ompeiensitoT pabouyo TOUKy Hacoca?

26.Kak ompe/iensifoT mapameTpbl 00TOUKY pabouero Kosieca Hacoca?

27.Kak BeIOMpPAOT 3/1IeKTPO/[BUTATe/Tb AJ1s IPHUBOZA Hacoca C TIo[pe3aHHbIM pabo-
YMM KOJ1eCOM?

1
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KomnbrorepHoe TectupoBanue (TCK)

Bbibepume 00uH npagu/ibHbIli 6ApUAHM OMEema u Haxcmume KHONKy «/lanee»
ITopuiHeBble HACOCHI N0 THIY BbITeCHUTE/Ied KIacCU(PUIUPYIOT:
TITyH>XKepHbIe, TIOpIIHEeBbIe, BUHTOBbIE, CUTb(OHHbIE

MeMOpaHHbIe, TUTyH)KepHbIe, IKCIIeHTPUKOBbIE

JuadparMeHHble, AMHaAMUAYeCKHe, TTyH)KepHbIe

+IUTyH>KepHbIe, TIOpIIIHeBbIe, AhadparMeHHbIe

K aAHaMHYeCcKMM HacocaM OTHOCSHT:
TIOpIIIHEBbIe, AUaparMeHHbIe, OCeBbIe
+11eHTpObOesKHbIe, OCeBbIe, UaroHaTbHbIe
1[eHTPOOesKHbIe, CTPYIHbBIE, TIOJTUTOHA/TbHbIE
nvddepeHianbHbIe, TTIOPIITHEBLIE, BUHTOBbIE

N

e

B

Ha pucyHke U300pakeH MOPIIHEBOH HACOC MPOCTOr0
AelCTBUs. YKa)KuTe NpaBUWIbHOE 0003HaUYeHNe ero 3/ieMeHTOB

+1 - QUIMHAD, 2 - TIOPLIEHb, 3 - IUTOK MMOPLLIHS

2 - IATKH/D, 4 - HAaTIOPHBIN pe3epByap, 8 - rpyHAOyKCca

9 - HaropHbIY TPyOOMPOBOZ, 5 - BcackiBaromIuii TpyOOrpoBo, 6 - 06paTHbINM KiiarnaH
1 - qunuHAp, 2 - WTOK, 8 - TpyHAOyKCa

O6bemubiM KIIJ/I Hacoca Ha3bIBaeTCA:

OTHOIIIEHHE TI0JIe3HOM MOIITHOCTH Hacoca K ToTpedsieMoit

OTHOLIEHWE TeOPETUUYECKOM T0Jjauu K JeMCTBUTE/IbHOU

pPa3HOCTb MeXy 3HaUeHUsIMU TeOpeTUUEeCKOW U IeMCTBUTE/TbHOU MoAayaMu
+OTHOLLIEHUEe [|eCTBUTE/IbHOM T10Jjaud K TeOpeTHUeCKOn

XapaKTepuCTHKOM Hacoca Ha3bIBaeTCs:

reoMeTpuuecKasi XapaKTepUCTUKa

TeXHUYEeCKasl XapaKTepPUCTHKA

+3aBUCUMOCTh Hartopa OT IT0/iaui MPY TTIOCTOSTHHOM YacTOTe BpalljeHHs Basia
3aBUCHMOCTh U3MeHeHUs TT0/laul Hacoca OT JIaB/IeHUs

Touka nmepeceueHHsi XapaKTePUCTUKH TPY0ONPOBOAOB HACOCHOW CTAaHLIMHU C Xa-
PaKTepHCTHKON Hacoca Ha3bIBaeTCA:
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+pabouelt TOUKOIT Hacoca
OITUMAa/IbHOM TOUKOMU

TOUKOH JIBOMHOTr'0 BCAaChIBAHUS
KPUTUUECKOM TOUKOU

IIpu noc/iefoBaTe/IbHOM COE€JUHEHHUH LEHTPOOE)KHBIX HACOCOB MPOUCXO/JUT:
yMeHbIIIeHre M0Tephb Haropa BO BCaChIBAOLeM TPyOOIipoBoie

+yBe/IMueHHe Haropa

yBeJIMueHue Mojaun

KaBUTALIUS

IIpu napa/jie/ibHOM COeAHHeHHH HAaCOCOB yBe/THUMBAETCA:
+1ozaua

Harop

HAIop | rnozaua

pabounii 06semM

|
]
l

Ha npeacTraB/ieHHOM PHCYHKe BcachbIBawIMii TPy0O-
POBo/| 0003HAUeH MO3UIIUei:

1

+(1+2)

(2+3)

4

I'eomeTpHuueckasn BBICOTA HarHeTaHus Ha PHMCYHKe

Q

0003HaueHa MO3UIHeH:
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4

Pe3koe U3MeHeHHe [JaB/IeHHs B HAallODHOM TPYOOIPOBO/ie MPU BHE3aITHOM TOP-
MO>KeHUM WIM Pa3roHe XUAKOCTH Ha3bIBAeTCH:

+TU/IpaB/IMYeCKUM yZIapOM

yZAapHOU BOJIHOU

KOMITeHCAIIMOHHBIM y/IapOM

V3MeHeHHeM Haropa

Ha yuacTke Tpy0ompoBoja MeX/Jy ABYMS ero CcedeHUsIMH, J/isi KOTOPbIX 3alH-
caHo ypaBHeHUe bepHy/1/il1 M0)XHO YCTaHOBUTH C/IeAyIOIe TH/IP03/IeMeHThI:
TUAPOLMIMH/D, TUIpOpacIipe/ie/iuTeNb, KaarnaH, COrio

KpaH, KOH(y30p, Ipocce/ib, HACOC

bUIbTp, 0TBOA, TUPOMOTOP, AUbdy30p
+dunbTp, KpaH, Auddy30p, KojieHo

Ha pucyHnke
MOPIIIHEBOM HAaCOC
+11eHTpOOeKHBIN HacoC
0CeBOM HacoC
JIMaroHaIbHbIM HAacOC

H300pakeH:

OcHOBHOE YPAaBHE€HHE HEHTpOﬁE)KHOl"O HdCOCa 3aITMCbIBAeTCHA:

H, = u,4, cosa,
+ g
H, = u,$,cosa, —1
g
H, = u, 8, -1
g
2
n
HT :F

KaBuTanueii Ha3bpIBaloT:
+TIOH>KeHHe /1aB/IeHUsI BO BCaChIBatoIIel TpyOe /10 AaB/ieHUsI HPKe aTMOC(HepHOTo
TOBBILLIEHHE JABJIEHUS /0 P, TIPY KOTOPOM HAYMHAETCS KMITEHHE XKUAKOCTH

OBICTPOXOIHOCTD M HaZIE)KHOCTDH HAacoca
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siBJIeHre 00pa30BaHMs Mapa B HarHeTaTeIbHOM TPyOoITpoBo/je

I'padmueckoe u3odpakeHne 3aBUCHMOCTell Hanopa, momHocTH, KIIJ| Hacoca ot
ero NMpoM3BOAUTE/TLHOCTH MPH MOCTOAHHOM YHC/Ie 000pPOTOB Ha3bIBAETCA:
HaropHOW XapaKTepUCTUKOU

+XapakTepuCTUKaMH Hacoca

TeXHUYEeCKUMU XapaKTepUCTUKaMH1

5KCITyaTalMOHHOM XapaKTepHUCTHUKOU

Br100p THIIa HacoCa 3aBHCHUT OT:

+pe>kriMa paboThl CHUCTeMbI BOZIOCHA0KeHUsI, 3a/laHHOT0 Pacxo/ia, BLICOTHI TIOAbeMa
BO/IbI

TpebyeMoii MOIIHOCTH

KOJIMUeCTBa JIONacTel U UX HarpaB/eHUs

Ko3(ddurpeHTa ObICTPOXOIHOCTH

JlonmycTMasi BbICOTa BCAChbIBaHHUsI LEHTPOOE)XHBIX HACOCOB He J0/DKHA MPEeBbI-
IaTh:

+10 M

15m

20 m

100 m

YPaBHEHl/Ie HO,E[OGI/IH JIOIIACTHBIX HACOCOB 34T CbIBAETCA:

T
+ H06 Qo6 N06

ITonnsiu KII/| Hacoca yunThIBaeT:

TIOTepU Ha TpeHue B Hacoce

+BCe I0Tepy, KOTOpble BOSHUKAIOT B HEeM [IPU ITepeKaurBaHUU XKUJKOCTU
00beMHbIe TIOTepr

MexaHuuecKkre, 00 beMHble, F/ipaBinyecKre, KaBUTALMOHHbIE, THBEPCHOHHBIE

Yrto0b1 onpeseuTh 3((PeKTHBHOCTH COBMECTHO# padoThl Hacoca U TPyoOompo-
BO/Ia, HEOOXOAUMO:
+HauTi pabouyro TOUKy Ha rpaduke B KoopAauHatax H u Q
onpezenuTb MakcumaabHbiv KI1/1
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HaWTU TOUKY repeceueHus rpadukoB KI1/] ¥ MoII[HOCTH Hacoca
HauTy MUHMMasIbHBIM KII/T HacOCHOW yCTaHOBKH

MapkupoBka Hacoca K 90/35 yurtaercs

K - KOHCOJ/IBHBIN Hacoc, 90 - mogava B M>/c, 35 - HAarop B M

+K - KOHCOJIBHBIH Hacoc, 90 - mozgaua B M>/u, 35 - Hamop B M

K - KOHCO/ILHO-MOHO6/10uHbIH Hacoc, 90 - Harop B M, 35 - rogaya M>/c
K - KOHCO/ILHO-MOHOG6/10uHbIH Hacoc, 90 - Harop B M, 35 - mozaua M>/u

st 1eHTPo06e)KHBIX HACOCOB XapaKTePHbI:

+CpaBHUTELHO HeOOJbIlIMe pa3Mepbl U Macca, BLICOKME MPOU3BOAUTENHHOCTb U
KII/I, paBHOMEpPHOCTb T10/IauH, Ha/Ie)KHOCTD M TIPOJO/DKUTETBHBIA CPOK CITYKOBI
3HauuTe/IbHbIe pa3Mepbl U MaccCa, BBICOKUe MPOU3BOAUTe/IbHOCTh U KII/I, HepaBHO-
MEPHOCTb MOZ[auH, Ha/IeXKHOCTh ¥ TIPO/IOJKUTETbHBIN CPOK CITY>KOBI

CpPaBHUTEIBHO HeOO/IbIIINe pa3Mephbl M Macca, BBICOKKE ITPOU3BOAUTeNbHOCTD 1 KIT/I,
PABHOMEPHOCTb T10/]aUM, HaZIe>KHOCTh U Masiblii CPOK CTYKObI

3HauUTe/IbHbIe pa3Mepnl U Macca, Hu3kui KII/I, HepaBHOMEpPHOCTh MoJauu, Hazex-
HOCTb Y TIPOZIO/DKUTETbHBINA CPOK CTYKOBI

IleHTpPOOEXKHBIN HACOC BK/IIOYAET B Ce0s:

HaCoOCHOe KoJieco, TypOuHHOe KoJieco

pabouee Kosieco ¢ 1aOMPUHTHBIMU JIOTIACTSIMH, TIOMeIleHHOe B KOPMYC CO CIUpab-
HOW KaMepou

+pabouee Koyieco C KPUBOJIMHEMHBIMU JIOTIACTSIMU, HacaXkeHHOe Ha BaJl, TToMelljeHHOe
B CIIMPaJIbHBIN KOPITYC

pabouee Koieco C KpUBOJTMHEMHBIMHU JIOTIACTSMU, TTOMeIleHHOe B KPYTJIbIM KOPITyC

YTo0ObI He JOMYCTUTH KaBUTAI[UIO B HACOCE, HY)KHO:
+0rpaHUYMUBaTh BBICOTY BCAChIBAHUS

YMEHBIIUTh NOTEPU KUJKOCTU Ha BXOZle B HACOC
yBEJIMUUTD BBICOTY BCAChIBaHUS

YMEHBIIIUTH /IaB/ieHHEe B CUCTEME

Hacoc 310 - MamuHa gjs:

+1IpeoOpa3oBaHys MeXaHWYEeCKOW SHEepruy MPUBOJHOTO JIBUTaTessl B THUApaBIUye-
CKYHO SHEpPruio MOTOKa XKUJKOCTH

ripeoOpa3oBaHysl THAPABINUECKOW SHEPTUH MPUBO/[HOTO ABUTATe I B MEXaHUUeCKYHO
SHEPruI0 MOTOKA XUAKOCTU

ripeo0Opa3oBaHysI THAPABINUECKOW SHEPTHH MPUBO/IHOTO ABUTATe I B MEXaHUUeCKYIO
SHEPryI0 BBIXOJHOIO 3BeHa

ripeoOpa3oBaHysl MeXaHUUeCKOH SHepTvU TPUBOIHOTO IBUTATE/ISI B TUAPABINUYECKYIO
SHEpPrur0 BBIXOJHOTO 3BeHa

Oo0bemubiii KIT/] rujpaB/iM4ecKoro Hacoca y4YuThIBAeT MOTEPH SHEPIrUH:

40



+BCJ/Ie[ICTBUE yTeUueK >KUAKOCTHU

Ha I1peoaoJjieHrne ruipdBJIM4eCKUX COHpOTI/IBJIEHI/Iﬁ
Ha TpeHHe

Ha rnepeMeljeHre >XUaK0CTH

Mexannueckuu KI1/] Hacoca yuuTbsIBaeT:
TOTepU Ha TPeHUe BO BCAChIBAIOIIEM TPYOOIpoBo/ie
+I10Tepyu Ha TpeHue

TUZipaBavuyecKye roTepu

00beMHbIe TIOTepU

CaMonpoun3Bo/IbHOE BCKHIIAHHE XXUJKOCTH TPH Pe3KOM MOHWKEHUH B Hell al-
COJIIOTHOTO /1aBJ/IEHUA - ITO:

Harop

+KaBUTaLlUsA

TUPABINYECKUN yiap

pacxof

IleHTpPOOEXKHBIE HACOCHI C/TYXKAT JIJIsi:
+T0//beMa U TepeMellleHUs XKUJKOCTeu
TIPUHY/IUTETbHOTO BBITECHEHUS XKUIKOCTH
riepeMeleHUs Ta30BOM Cpe/ibl

CKaTusl U MlepeMellieHrst Fa30BOM Cpejibl

I'padmueckast 3aBucumoctb Hanopa H, momHoctu N u Ko3ddunueHTa moJjies-
HOT'0 /IEMCTBHA 3 OT Mojauyd Hacoca Q mpW MOCTOAHHOW YacTOTe BpaIIeHUs!
npe/CcTaBJ/isieT CO00M:

rpadvK mojiaur Hacoca

TPOU3BOAUTEILHOCTD

+XapaKTepuCTHhKa Hacoca

5KOHOMHYecKasi XapaKTepUCTHKa Hacoca
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Tabura 5 — Kpurepuu onjeHKH ¢(h)opMHPOBAaHHOCTH KOMITETEeHITUI

Kpurtepuu ortieHuBaHusi chOpMHUPOBAHHOCTHA KOMIT@TEHLIUU
(4acTU KOMITeTeHIMHN )

Ha 0a30BOM
Koa 1 Hanme- OBHE Ha TIOBBLIIIIEHHOM YPOBHE
HOBAHME MHAH- COO¥]§ETCTB eT
KaTopa JI0CTH- y
OLIEHKEe «Y/[I0-
JKEeHUsI KOMITe- BIIOTEO COOTBETCTBYET OLIeHKe COOTBETCTBYET OIleHKe
TeHLWH (4acTu UTeMbHOY «XOPpOLLIO» «OT/IMYHO»
KOMITIeTEeHI[N) P o 65-85% 0T MakCHUMab- 86-100% ot makcu-
50-64% ort
Horo Oasia MajibHOro bOasia
MaKCHMaJIbHO-
ro Oanna
I/I'Z[-4yK_1 Fpa- B OCHOBHOM | II0 CyLlIeCTBY OTBeYaeT | IpUHHUMaAeT dKTHBHOE
MOTHO, JIOTMY- | B/iajieeT Mare- | H2 TIOCTaB/eHHbIE BO- | y4aCTHe B XOe IpoBe-
HO, apryMeHTH- | pHaioM To Te- | TPOCBI, TOTOB K TIDOBe- | /IeHUS nabopaTopHOTO
poBaHHO op- | Me u roTos K | ACHHIO SKCIepPUMeH- | 3aHATHUS, MPaBU/IEHO OT-
MUDVeT o6~ | IDOBEIEHIIO TaJbHBIX HCC/AeJ0OBAHWM | BeuaeT Ha II0CTaBJ/IeH-
Py POBE/ 10 HCITBITAaHUIO 3JIeK- | Hble BOIIPOCHI, CTIOCOOEH
CTBEHHBIE  CyX- | SKCIEPUMEH- | 155060py0BaHus ¥ | CAMOCTOSATE/ILHO TPOBO-
AEHUA W OLEH- | TA/IbHBIX  HC- | cpencTB aBTOMAaTH3alMM | IMTh  SKCIIEPUMEHTA/Ib-
KH. Otnuuaet cJieJOBaHKH 110 Hble WUCCIeloBaHUA TI0
($hakTel OT MHe- | UCTILITAHUIO WCTIBITAHUIO  3JIEKTPO-
HUI, MHTepIpe- | 371eKTpoobo- o0opy/j0BaHuUs u

Talluk, OL[eHOK
U T.J. B pac-
CY>XeHUSIX

JpYyTUX  yuacT-
HUKOB JlesiTe/lb-
HOCTHU

I/I,Z[—4y1(-2 Hy6—
JTAYHO rpeJ-
CTaBJIsieT pe-
3yJIbTaTbl  pe-
LIeHUSs KOH-
KPEeTHOU 3ajlauu
MpoeKTa
N-1omnk-s
YuacTtByet B
5KCIepUMeH-
TaJIbHBbIX MCCJIe-
JIOBaHUAX IO
HCMBITaHUIO
CeJIbCKOXO03sIM-
CTBEHHOM TeXx-
HUKU

pyZlOBaHUA U
CpeJCTB  aBTO-
MaTH3aLu

CpeZiCTB aBTOMaTH3al|u1
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2 OEHVUBAHMWE IITMCBbMEHHBIX PABOT CTYAEHTOB,
PET'JIAMEHTUPYEMBIX YUYEBHbBIM IIVTAHOM

PacueTrHo-rpaduueckas padora «Pacuer BojgocHabxeHuss mocenka. Pac-

YyeT HACOCHOW YCTAaHOBKM».

TunoBas paC‘-IETHO-Fpa(bI/ILIECKaH pa60Ta, BBITIOJ/IHAETCA 10 BaApUdHTaM B COOT-
BETCTBUU C METOANYECKHUMHU YKA3dHUAMHN.

Tabuia 6 — @PopMupyeMble KOMIETeHIIMH (M/TH MX YaCTH)

Kop v HaumeHOBaHMe WHANKA-
OneHOUHbIe Ma-
Kop v HauMeHOBaHUe KOMIIeTeH- | TOpa AOCTH>KeHUsI KOMITeTeH-
Tepuasbl U CpeJ-
L[UU U1
CTBa
(4acT¥ KOMITETEHI[HH)

YK-1. CnocobeH OCYIIECTBIATE | 1171 4 ['paMOTHO, JIOFHYHO,
TOWCK, KPUTUUECKUW aHamu3 |

apryMeHTHPOBaHHO (HOpMUPY-
cuHTe3 MHMOpPMalUY, TTPUMEHSITh 5
CHCTeMHBIH roaxoz, s pemnenus | 1 €0 CT]szH]’Ie Cy>$,quI/IH 1

otleHKM. OTmmyaeT (akThl OT
Ty e A MIjIeHHﬁ WHTepIIpeTalui, orle [posepxa coAep-
YK-2. CrocobeH ompeziensrhb PR BP paccu ’em;lﬂx skanus PTP
KPYT 33/ja4 B PAMKAX MOCTAB/ICH- . .ﬁéCTHI/lIJKOBymeAHTEHB 3ammra PTP (co-
HOM 1[eJId U BbIOMpPATh ONTUMab- | APY y A 6eceoBaHme)
HbIe CI1I0CO0BI UX pelrieHus, ncxo- | HOCTH
I U3 fedcTByomMx mpasosbix | Y-4vk- [Ty6miuHo  npes-
OrpaHHueHni KOHKDPETHOM 3a/lauy MPOeKTa
Tabura 7 — Kpurepuu onjeHKH pacueTHO-rpaduuecKoi padoThl

[Toka3zarenu KomnnuecTBo 6assioB
MHUHUMaJIbHOE MaKCHUMaJIbHOe

Cobmosienue rpadvka BeirosiHeHus: PT'P 1 5
CopepykaHue 1 5
3aungura PI'P 2 8
AKTUBHOCTb TIpU BbINosHeHUU PI'P u 1 5
TIpY NyOIMYHOM 3al[uTe
Wtoro: 5 23

OrneHka Cc()OpMUPOBAHHOCTHA KOMITETEHLIMM TIPU BHITIOJIHEHWU W 3alljuTe pac-
yeTHO-TpahuuecKoit paboThl OCYIeCTBIsIeTCS 10 O/I0KY «3arura PI'P».
Kputepun oneHVMBaHUs C()OPMHUPOBAHHOCTH KOMIMETEHLMM TMpeJCTaB/JeHbl B

Tabmiie 8.
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Ta6suna 8 — Kputepuu oneHKr ¢c()opMHPOBAHHOCTH KOMIIETEHI[UI MO pacyet-
Ho-TpaduUecKoii padore

Kop v HauMeHOBa-
HUe UH/IUKaTopa
JIOCTHIKEHHUS KOM-
reTeHUU (4acTH
KOMIIEeTEeHI[HN)

KpuTepun oLieHMBaHUs1 COPMUPOBAHHOCTH KOMITeTEHLIUN
(4acTU KOMITIETEHLIUM)

NA-4yxk1 I'pamort-
HO, JIOTUYHO, apry-
MEHTUPOBAHHO
dbopmupyer  c006-
CTBEHHbIE  CyX[e-
HUA U OLeHKU. OTt-
nuyaeT (PakTbl OT
MHEHUWW, WHTeprpe-
Tal[ii, OLIEHOK U
T.[l. B PacCy>K[eHU-
X JpYrUx yuacT-
HUKOB [lesITe/IbHO-
CTH

N-4yk-> [lybanuno
MPEACTABIISACT pe-
3yJIbTAThl PEIICHUS
KOHerTHOﬁ 3a1a4u
IIPOEKTa

Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
croco0eH  OLIeHWBATh  pe- | BBITIOJIHWI M 3alllUTUI paboTy
3y/IbTaThI BBITTOJIHEHHBIX | B CPOK; B paboTe ToKa3asn ro-

pacueToB, TOKa3ajJl TOTOB- | TOBHOCTb WCMO/b30BaThb OC-
HOCTb WCII0/Ib30BaTh METO/bl | HOBHbIE 3aKOHbI eCTeCTBEHHBIX
MaTeMaTU4yecKOro aHaju3a U | HayK B pogeCCUOHALHOM fie-
MO/IeJIMPOBaHUsl, OCHOBHBIE | AITeJTbHOCTY; OCYILLECTBJISITh
3aKOHBI eCTeCTBeHHBIX HayK | TIOUCK, XpaHeHHe, 00paboTKy U
B TMpodeccuoHalbHOM Jesi- | aHanu3 WHMOpMalMu U3 pas-
TebHOCTH,  OCYIIeCTB/SATDH | IMUHBIX HWCTOYHUKOB U 0a3
TIOUCK, XpaHeHHe, 00pabOTKY | IAHHBIX; MOKET  CaMOCTOSI-
YW aHaiu3 HUH(OpMalMy U3 | TeIbHO M apryMeHTHMPOBAHHO
Pa3/IMUHBIX MCTOYHUKOB U | OCYIIIECTB/IATh aHau3, 0000-
6a3 maHHBIX, HO He COBCEM | II[eHUsI U BbIBO/IbI T10 BBITIOJ-
TBEP/I0 BJajileeT MaTepua- | HeHHOU paboTe

jaoM, nipu 3aiure PI'P no-
MyCKaeT UCKa)KeHUs Jlorhye-
CKOM TI0CJIe/IOBaTeIbHOCTH,
HETOUHYI0  apryMeHTal1Io
TeOpeTUUEeCKUX TO0JIO)KEHUH,
BBITIOJTHUAJT pabOTy B CPOK

ba3oBblli ypoBeHb C(OPMHUPOBAHHOCTU KOMIIETEHL[MM CUUTAETCSl [JOCTUTHY-
TBIM, €C/TU CTYZIeHT 110 UTOraM TIOJITOTOBKH U 3alllUThl paboThl HabupaeT ot 5 g0 14
6as10B, TIOBBIIIIEHHBIN YPOBEHb CUATAETCS AOCTUTHYTHIM, €C/TA CTY/IeHT HabupaeT oT

15 mo 23 Gansos.

3 OIIPEJEJIEHUE PE3YJIBTATA

IMPOMEXYTOUYHOM ATTECTAIIUA

dopmMa NpOMe>KyTOYHOM aTTeCcTalliy M0 JUCLIUTIMHE 3K3aMeH.

OxoHuaTe/bHbIe pe3y/bTaTbl 00yueHus (hopMUpOBaHUsI KOMITeTeHIIWi) orpe-
JeJISTFOTCSI TIOCPe/ICTBOM TepeBo/ia 6aioB, HAOpaHHBIX CTYJeHTOM B MPOLiecce 0CBO-
eHUsl JUCLIUIUIVHBI, B OLIeHKH:

— 6a30BbIii ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIMU CUUTAETCSl JOCTUTHY-
ThIM, €C/IM pe3ysbTaT 00yueHUs] COOTBETCTBYET OLIeHKe «YZOBaeTBOpUTenbHO» (50-
64 peMTUHTOBBIX 0a/IOB);

— MOBBILLIEHHBIN ypOBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIUM CUYUTAeTCs J0-
CTUTHYTBIM, €C/Id pe3yibTaT O00ydeHUs] COOTBETCTBYET OLIeHKaM «Xopoio» (65-85
PEUTUHTOBBIX 0asyIOB) U «OTIMUHO» (86-100 peTHHTOBBIX OaslsioB).
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3 IIOPA/IOK IIPOBEJEHN S ITIOBTOPHOMU
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe>KyTOYHOM aTTeCcTalliy M0 AUCLUTI/IMHE 5K3aMeH.

[ToBTOpHasi MPOMEXXYTOYHasl aTrTecTalysi MO AUCLUIIIMHE TPOBOAUTCA C MC-
110/Ib30BaHKeM 3aJjaHui [i71s1 OLjeHKHM C()OpPMHUPOBAHHOCTU KOMITeTeHI[1ii Ha 6a30BOM
YPOBHE MO BCEM MOAYJ/SM, BXOJSLIMM B CTPYKTYPY [AWCLIMIUIMHBI 38 CEMeCTp, IO
WTOraM KOTOPOTO CTYZIeHT UMeeT aKaZleMUYeCKY0 3a/I0/PKEHHOCTb.

OLEHOYHBIE MATEPUAJIBI U CPEACTBA OJid TIPOBEPKU
CO®OPMHNPOBAHHOCTHY KOMIIETEHIIU
Kopa v HauMeHOBaHMe KOMIIeTeHLINH
YK-1
CriocobeH oCyIIecTB/SATh TIOUCK, KPUTHUECKHH aHa/li3 U CUHTe3 WH(OPMaLUy,
MPUMEHSITh CUCTEMHBIN MOXO0/, /11 pelleHus TOCTaBIeHHbIX 3a/au.

3a/jaHuA 3aKpPBITOr0 THIA
Bbibepume 00uH npasuabHbIll 6ApUAHM omeema:
1. BS3KOCTb >KUAKOCTH TIPU YBeTMUeHUH TeMIlepaTyphbl:
+yMeHbIIIaeTCst
CHavasa YMeHbIIIaeTCsl, a 3aTeM OCTaeTCsl MOCTOSTHHOU
OCTaeTCs Heu3MeHHOU
yBeJIMUHBaeTCs

3afaHus OTKPBITOr0 THIA
atime pazeepHymblli omeem Ha 80npoc:

2. Kak onpezienuTh JaBjieHue BHYTPY MOKOSILENCS >KUAKOCTH C IOMOILBIO OC-

HOBHOTI'O YpPaBHeHUS THPOCTaTHUKU?
IlpasunbHblll omeem:

- OCHOBHOe ypaBHeHHe TM/IPOCTaTUKU I71aCUT, UTO JjaBjieHue B 000 Touke mo-
KOSIILIeCsl )KUIKOCTU CK/aJiblBaeTCsl U3 JlaB/ieHUs], TIPUI0XKEHHOIO K IOBepX-
HOCTH XUJKOCTU po Y [jaBjeHusi, 00yC/I0BIEHHOTO BeCOM BbIIIe/IeXXallux C1o-
€B XXUJKOCTH ggh;

- P=potpgh

3. Hauite onpezeneHvie cpefHerd CKOPOCTH MOTOKA XKUJKOCTH.
IIpasunbHbIll omeem:
- CpeJHsIA CKOPOCThb MOTOKA YXUAKOCTH — 3TO OTHOLLIEHWEe pPacxXxoAa KUAKOCTH Q

K IUIOaan )KUBOI'O CEYEHUA @,

]
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4. Kak paccuMTtaTh MOTEpU Hariopa I0 /iJIiHe TPyOOIpoBo/ia C MCIO/Ib30BaHHUEM
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yZleTbHOT'O COTIPOTHB/IEHUS TPYyObl A, JIMHBI TpyOoIipoBoja | 1 pacxozia BOAbI

q?
HpCIBlUlebllj omeem:

rae K, — nonpaBouHblii KO3QdULMEHT;

A — yzie/TbHOE CONPOTHUB/IEHHE TPYOBI;
| — nyuHA TPYOOTIPOBO/IA;

q — pacxo/| BOJIbL.

Kop v HauMeHOBaHKe KOMIIeTeHLINH
YK-2
CriocobeH ompeieniiTh KPYT 3aflau B paMKax IMOCTaB/IEHHOU 1e/Id ¥ BbIOMPATh
ONTUMasbHbIe CITOCOOBI WX pellleHus, UCXOAS W3 AeUCTBYIOIIUX TPAaBOBBIX HOPM,
VMMEIOIIUXCSl PeCYPCOB M OTPaHUYeHU.

3aiaHus 3aKPbITOr0 TUIIA
Bblbepume 0OuH npasu/ibHblIll 6apuaHm omeema:
1. HeycTraHoBUBIlIeeCsl JBU)KeHHE KUAKOCTH XapaKTepr3yeTCs ypaBHEHUEM:
V=1(x,y, z,1); P=1(x,y, z)
+V=1(x,y,z,1); P=1(x,y, z, 1)
V=1(x,y, z,); P =1(x, y, z)
V=1(x,y,2); P=1(x,y, z, t)

3aiaHUs OTKPBITOT0 THIA
Jlatlime pazeepHymbili omeem Ha 80Npoc:

2. KakoBbI IIPUUMHBI MTOSIBJIEHUS TIOTEPb HAropa o AjiiHe TpyOorpoBoza?
IIpasunbHbili omeem:

- TpeHHe O TBep/ible CTeHKU;

- TpeHHe MeXKAY CI0SMU XKUAKOCTH

3. KakoBbl 00I1[Hie IPUUYMHBI TTOSIBJIEHHUS [IOT€Ph HArlopa B MECTHBLIX COMPOTHBJIE-
HUAX"?
IIpasunbHblli omeem:
- UW3MeHeHWe KMHeTHUYeCKOW SHepruy MOTOKa >XUAKOCTH Ha KOPOTKOM yuacTKe
TPyOOTpOBOZia TMpH H3MEHEHWM CKOPOCTH II0TOKAa TI0 BeJIMUHMHE WA TI0
HarpaB/IeHHI0, MO0 110 BeJIMUKHE U TI0 HallpaBJIeHUIO.

4. TlosicHUTe KaKue [iBa Pe>KUMa [IBHKeHUsT KUIKOCTH Bbl 3HaeTe, YeM OHU OTJ/IU-
YyaroTCA?
IIpasunbHbili omeem:
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JlaMHHApHOe JBIKeHHe, TypOy/ieHTHOe IBI)KeHHe;

JlaMAHapHOe [BW)KEHHe XapaKTepu3yeTcsl Mapasiie/lbHbIM [IBU)KEHUEM CI0eB
JKUAKOCTH 0e3 B3aIMHOTO TIepeMellIBaHus;

TypOy/ieHTHOe [BIWKEHHEe XapaKTepu3yeTCsl XaOTHUHBIM IlepeMelllBaHueM
CJI0€B XXKUJKOCTU B MIOTOKE MPU IBMKEHUU

Ko u HaumMeHoOBaHHUe KOMIIETeHIMHU
OIIK-1
CriocobeH peliaTh TUMOBLIE 3a/lauk MPOQeCcCUOHaNTbHOMN /lesTeTlbHOCTH Ha 0C-

HOBe 3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTUUeCKUX U eCTeCTBEHHBIX HayK C INpume-
HeHHeM MH(OpPMaLMOHHO-KOMMYHUKAL[MOHHBIX TEXHOJIOTHH.

3ajjaHusA 3aKpbITOro THIA

Bbibepume o0uH npasuabHbIli 6ApUAHM omeema:

1.

TeueHHe )KUJKOCTH CO CBOOOJHOI MOBEPXHOCTHIO HAa3bIBAETCS:

HarlopHoe
+0e3HartopHoe
CBOOO/THOE
yCTaHOBMBIIIEECS]

3aﬂaHl/IH OTKPBITOI'0O THUIIA

Jlatlime pazeepHymbili omeem Ha 80Npoc:

2.

Yro Takoe /JIMHUS TOKa, TPyOKa TOKa, 3ieMeHTapHasi CTPYHKa, MOTOK >KU/IKO-
cTu?

IIpasunbHbili omeem:

3.

JIMHUEN TOKAa Ha3bIBaeTCsl JIMHUS, TPOBeJieHHasl uepe3 psifi TOUeK B JBIKY-
1ieics >KUJKOCTH TakK, UTO B JaHHbII MOMEHT BpeMeHH BeKTOpPbl CKOPOCTH Ya-
CTHL] XKUJKOCTH, HaXOASIIMXCSI B 3TUX TOUKAX, HallpaBJ/ieHbI 110 KacaTelbHOU K
5TOM JIMHUY;

TPy0Ka ToKa — 3TO TIOBepXHOCTh, 00pa3oBaHHAsi COBOKYITHOCTBIO JIMHUH TOKa,
MPOBe/IeHHbIX Yepe3 3/IeMeHTAapHYI0 MUIOLa/Ky, TepIrieHIUKYy/ISIpHYI0 Harpas-
JIGHUIO TeUeHUs,;

j/IeMeHTapHasi CTPyMKa — COBOKYITHOCTb JIMHUW TOKA, MPOXO/SIIUX CIIONIb
yepe3 3/1IeMeHTapHYO0 MJIOaJKY, TTepIieHIUKY/ISIPHYIO0 HallpaB/leHUI0 TeUeHusI;
MOTOK YXMAKOCTU — COBOKYITHOCTb 3/IeMEHTAPHBIX CTPYeK ABVKYILENCS »KUI-
KOCTH, TIPOXO/IAIIAX Yepe3 IUIOIMIaAKy JOCTaTOYHO OO/BIIMX pa3MepoB

Bup ypaBHeHust bepHysiu a5 371eMeHTapHOM CTPYWKU MJealbHOM XKUIKOCTH?

IIpasunbHbili omeem:
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4. Bup ypaBHeHus1 bepHyid fijist 3/ieMeHTapHOU CTPYUKHU peasibHOM XKUAKOCTU?
IpasunbHbili omeem:

2 2
\% \%
Zl+ﬂ L:Zz‘l‘&‘l‘i‘i‘hn

£ 29 A9 29

Kopa v HauMeHOBaHHe KOMIIeTeHLIUH
OITK-5
CriocobeH yuacTBOBaTh B IPOBe/IEHHUH SKCIIEPUMEHTALHBIX HMCCIeJOBaHUMN B
npodeCCUOHA/ILHOU /1eITeTbHOCTH.

3ajaHusA 3aKpbITOro THIA
Bblbepume 0OuH Nnpasu/ibHbIll 6apuaHm omeema:
1. IlopuiHeBbIe HACOCHI M0 THITY BbITeCHUTe/IeH K/1acCU(UIIUPYIOT:
TTyH>KepHbIe, TIOpIITHeBbie, BUHTOBbIE, CUTb(OHHbIE
MeMOpaHHbIe, TUTyH>XKepHbIe, SKCLeHTPUKOBbIe
auadparMeHHbIe, AMHAMAYECKHe, TUTyH)KepHbIe
+TUTyH>KepHbIe, TIOpIITHeBbIe, AradparMeHHbIe

2. K AuHaMu4eCcKM HacoCcaM OTHOCAT:
TOPIIIHEBkIe, AUadparMeHHbIe, 0CEBbIe
+11eHTpOoOesKHbIe, OCEBbIE, THaroHabHbIe
1[leHTpoOe)KHbIe, CTPYMHbIe, TTOJIUTOHA/IbHbIe
nvddepeHLanbHbIe, TIOPIIHEBLIE, BUHTOBbIE

3aiaHUs OTKPBITOT0 THIA
Jlatlime pazeepHymbili omeem HA 80Npoc:

3. UTo Takoe AMHaMHUUeCKUe HaCOChI?
IIpasunbHbili omeem:

- JAUHAMHYeCKHe — 3TO HaCOChl, B KOTOPBIX XUAKOCTb 10/, BO31eHCTBHUEM TU/I-
POJIMHAMUUECKHUX CHJI TIeEPEeMeIIlaeTCsl B KaMepe, IIOCTOSTHHO COOOIIArOIeticst ¢
BXO/ZIOM Y BBIXOZIOM Hacoca.

4. Yrto Takoe 06beMHbIE HACOCHI?

IMpasunbHblli omeem:

- 00BeMHBIEe — 3TO HACOChI, B KOTOPBIX JKUAKOCTb ITEPEMEIIaeTCs IyTeM TepHo-
JUYEeCKOro M3MeHeHWs oObeMa Kamephbl, TOoMepeMeHHO COOOIIaroIIelcs co
BXO/ZIOM Y BBIXOZIOM Hacoca.

5. Uro Takoe crcTemMa BOJOCHAOXKEHUS?
IIpasunbHbili omeem:
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- cucTeMa BOZOCHAO)KeHHsI — KOMILUIEKC WHKeHEPHBIX COOpY>KeHHWH, Tipe/Ha-
3HaueHHbIN /151 3a00pa BOJABI M3 HCTOUHHWKA BOJOCHAOKEHWs, ee OUHMCTKH,
XpaHeHUSs U MoZaul K TTIOTpeOUTeisim.

6. B Kakux ciayuasix TIpUMeHsIeTCs TIoc/iefioBaTe/lbHOe COeMHEeHHe I[eHTPOOeK-
HBIX HACOCOB?
IIpasunbHblll omeem:
- TocJiefioBaTe/lbHOe coeJuHeHUe 11eHTPOOe)KHbIX HACOCOB MPUMEHSIeTCS st
yBeJIMUeH’sl pa3BUBaeMOro Haropa (ZjaBjieHus).

7. B Kakux ciy4asix TPUMEHsIeTCs Tlapajie/lbHOe COoefMHEeHHe 1IeHTPOOeKHbIX
HaCOCOB?
IIpasunbHbili omeem:
- Tapa/iiie/lbHOe coequHeHHe [IeHTPOOEeKHBIX HaCOCOB MPHUMEHSIETCS /IS YBeJTH-
YyeHUs] NIPOM3BO/IUTETLHOCTU HACOCOB MPU COXpaHEeHWU BeJIMUMHBI pa3BUBae-
MOr0 Hariopa (ZjaByieHus1).

8. Uro Takoe HOpMa BOIOTIOTpeO/IeHUSs ?
IIpasunbHbili omeem:

- HOpMa BOJONOTPe0/JIeHus1 — KOJIMUeCTBO BOJIbI, PAacXO/yeMoil Ha orpeje-
JIeHHble HY)K/Ibl B eJUHUL]y BpeMeHU WK Ha eJUHUI]Y BbIpabaThiBaeMOii Mpo-
OYKLWH.
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Tabura 9 — Kpurepuu oneHKH ¢()oOpMHPOBAHHOCTH KOMITETEeHIUI

Kog v HaMeHOBaHUe UHAMKATOpa AOCTH)KEeHHsI KOMITeTeH-
101217
(4acT KOMITeTEeHLIUN)

Kpurepuu olieHuBaHus chopMHUpO-
BaHHOCTH KOMITETeHL[UM (4acTH KOM-
TIeTeHLUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OLleHKe «yJ/I0B/IeTBO-
puTebHO» 50-64% OT MakCHMabHO-
ro bama

1

2

U/I-1yk-1 AHaau3upyeT 3ajauy, Bbljessis ee 6a30BbIe CO-
CTaBJISAIOLIMe, OCYILeCTB/ISeT 1eKOM-TIO3ULUIO 3a7,au
NU-2yk.1 HaxoauT v KpUTUUECKU aHa/TM3UpyeT nHpopMa-
11110, HeOOXOAMMYIO /IJIs1 pellieHus! TI0CTaB/IeHHOM 3ajaunt
N1-3yk-1 PaccMaTpuBaeT BO3MOJKHbIE BAPUAHThI pelleHus
3a/jauy, OLleHMBast UX JOCTOMHCTBA U HeJJOCTaTKU

NU[-4yk.1 [']paMOTHO, JIOTUUHO, apryMeHTUPOBaHHO (HhOpMHU-
pyeT coOCTBeHHbIe CYX/eHHUs U OLleHKU. OTuaet akThbl OT
MHEHWH, UHTeprpeTaLui, OL|eHOK U T.J. B PACCY>KEeHUAX
JIPYT'UX y4aCTHUKOB JleATe/IbHOCTH

N-5yk-1 OrnpepesnsieT U OLeHMBaeT IOCAEACTBUS BO3MOXK-
HBIX pellleHul 3a/jaumn

N-1yk-» @opmyaupyeT B paMKax MOCTaBAeHHOH 1ie/iv TIpo-
€KTa COBOKYITHOCTh B3aMMOCBSI3aHHbIX 3a/]a4, 00ecrieunBa-
IOLLIKX ee focTKeHre. OrnpeziesisieT 0XXKuiaeMble pe3y/ibTaThbl
pelLleHrs BbIZie/IeHHbIX 3a/a4

N-3yk-» PelllaeT KOHKpeTHBIE 3a/laud MPOEKTa 3asiBJIEHHOT0
KayeCTBa U 3a yCTaHOBJIEHHOE BpeMsl

U-4yko IlybmuuHO TIpeAcTaB/sieT pe3y/bTaThl peleHust
KOHKDETHOM 3a/laud TIPoeKTa

N-1onk-1 Vicrionb3yeT OCHOBHBIE 3aKOHBI €CTeCTBEHHOHA-
YUHBIX JUCLIUTI/IVH [IJIs1 PellleHHs] CTaHJapTHBIX 3a/jad B CO-
OTBETCTBUU C HaIlpaB/IeHHOCTbIO TTPO(eCccoHaIbHOM fies-
TeJIbHOCTH

N-1lonk-s YuyacTByeT B 9KCIIepUMeHTa/IbHbIX UCC/Ie0BaHU-
SIX T10 UCIIBITAaHUIO CeTbCKOX03MCTBEHHON TeXHUKU

crioco0eH OIleHHMBaTh pe3y/bTaThl BbI-
MOJIHEHHBIX pacyeToB, [OKa3aa ro-
TOBHOCTb MCIO/b30BaTh MeTO/bl Ma-
TeMaTHUUeCcKOro aHanau3a U MoJieUpo-
BaHUsI, OCHOBHbIE 3aKOHbI €CTeCTBEH-
HBbIX HayK B MpocdeccuoHaabHOU ges-
TeJIbHOCTH,  OCYILeCTB/ISATh  TOUCK,
XpaHeHWe, 00pabOTKy W aHaau3 WH-
¢dopmaLyy U3 pa3MyHbIX UCTOUHHUKOB
u 0a3 [aHHBIX, HO HE COBCEM TBepZO
B/JaJleeT MaTepuajioM, TIpU 3alljuTe
PI'P pomyckaeT wvCKa)keHUs Jioruye-
CKOM 1oc/ie/l0BaTe/TbHOCTHU, HETOUHYIO
aprymMeHTaldl0 TeopeTUuUecKux Io-
JIO>)KeHW, BBITIOTHUI paboTy B CPOK

50




		2025-04-15T12:58:44+0300
	Александр Михайлович Молодов


		2025-04-15T12:59:21+0300
	Игорь Леонидович Соколов


		2025-05-13T15:58:17+0300
	Михаил Александрович Трофимов


		2025-05-23T16:00:40+0300
	Мария Александровна Иванова




