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BBEJIEHUE

Tak kxak rujpapinka — Hayka O pPaBHOBECHUH 1 ABMKEHHH JXUIKOCTH, Oa3upyeTcs B
OCHOBHOM Ha JaHHBIX 3KCIEPHUMEHTA, TO U B MNpejaraeMoM J1a00paTOPHOM IIPaKTHKYME
IIPUBEACHEI OIMICAHI Ja00PaATOPHLIX YCTAHOBOK I METOAUK BHIIIOJIHEHILI JJaA0OpPaTOPHBIX
paloT C IEeNIBIO JEMOHCTpaIUN 3aKOHOB PABHOBECH U ABIK €HIS K HUJIKOCTEI.

OcHOBHON 3ajadeil J1a0OpaTOpHEIX padoOT MBIAETCI OOBJACHEHHNE (QU3NYESCKOI
CYI[HOCTU pPacCMaTPpUBAEMBIX TUAPABINYECKUX 3aKOHOB, O3HAKOMJIEHUE CTYJEHTOB C
METOJINKOIl IIPOBEACHISI AKCIEPUMEHTA C IIEJILIO JIVUIIEr0 YCBOECHHUS TEOPETUUECKOTO
MaTepuaa II0 IUIaBHEIM pazJiellaM Kypca «l maparinka 1 TIApaBINdeCcKIIe MaIllTHED.

CyIIHOCTEL KaXJOW J1abopaTOpHON pabOTHI 3aKJIHOYAETCSI B CIIEAYIONEM: H3YUUTh
TEOPETUUECKII MaTEpHaJl II0 TEME, 03HAKOMUTLCS C YCTPONCTBOM U IIPUHIUAIIOB JEICTBILA
SKCIIEpUMEHTAJILHOII YCTAaHOBKHM, OCBOUTHL METOJUKY IIPOBEACHUS SKCIIEPHUMEHTA,
IIPOBECTU OIBLITEI, 00pabOTATh PE3YJILTATEI U CIEJIATH BHIBOJIHI.

BrinmonHeHne 11a0OpaTOpHEIX padOT IMO3BOJIAET Ha IPAKTHKE 3aKpeluTh 3HAHI,
YMEHUS 1 HaBLIKH, CPOPMHUPOBATE HEOOXOUMEIE IPO(ecCHOHAIEHBIE KOMIIETEHITHHL.

O dopmiieHue madbopaTopHOIil pabOTHI

OTueTel II0 J1a0OpaTOpPHBIM paboTaM IPEJCTABILIEOTCI B BHAE MaIKH —
CKOpOCIINBaTeNId Ha nucTax gpopmarta A4 — cOOpHBIN KOMIUIEKT BHEIIIOJIHEHHBIX paboT.

CopmepxaHue 1ad0paTOpHBIX padoT:

1) HOMEp U HauMeHOBaHUe 1a00OpaTOPHOI pabOTHI,

2) IIeIb BEINOJIHIEMO padOTHI,

3) ¢parMeHT TeOpeTUUECKOro M3 Kypca, KacaroIHiicsd TE€Mbl BBIIIOIHAEMOIl pabOThI
(opmynupoBka 3akOHa, OCHOBHBIE (DOPMYJIBI, 3aBHCHMOCTL HCCJIETY €EMOTO
[IapaMeTpa OT YCJIOBUII IIpoIiecca U T. 1. ),

4) mpuUHIHIINAILHAS cXeMa 3KCIIepHUMeHTaIbHOI YCTaHOBK,

5) Tabnmua AJIs 3alICH OCHOBHBIX IIapaMETPOB U ONBITHLIX JaHHBIX,

6) HeoOXOJNMBIE pacUeTHEIE 3aBICIMOCTH,

7) rpadgudecknil aHaInu3 SKCIIEpIMEHTalbHBIX JaHHBIX

PaboTa BEITIOIHAETCS C UCIIOIB30BaAHIEM KOMIILIOTEPHOI TEXHUKIL.

Kaxaplii KOMIUIEKT J1a00paTopHOIl pabOTEl COIPOBOKIAACTCS TUTYJILHBIM JIICTOM C
damMiuineil, HMEHEM U OTYECTBOM  CTYyJEHTa, HalMeHOBaHHEeM  (haKyJIbTETa,
CIIEIIaILHOCTHI, HOMEPOM I'PYIIILL I IIH(POM.

BrinonnenHas n odgopMiIeHHas jJabopaTopHas paboTa JOJKeH OBITh 3allliIeHa B
yCTAaHORIICHHEIE CPOKU U IIOAIIICaHa IPENoaBaTEIIEeM.
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JlabopaTtopHasi padota Nel

OcCHOBHBIE CBOHCTBa KalleJIbHBIX H{HﬂHﬂCTEﬁ (UHPE,[[E.J]EHHE YACJ/IBHOI'O 00LeMAa U

INIOTHOCTH pa3/IHYHbBIX KAallC/IbHBIX ?RH,.E[EGCTEﬁ)

HE.J'[L pﬂﬁﬂTbl: H3YVHCHIIC CBOIICTB KalleJIbHBIX }KIIﬂKDCTEﬁ

3HATHE:

KHELCCH(I)HKHL[HH I'mapo 1 IIHCBMOIICPCat, o0IIacTyu NX IIPIMCHCHIIA
IIHCBMOIIPHUBO/J, IT'MAPOIIPHBOA. I'HAPaBJIIMHYCCKIIC MAIIHEBL I IICPCAaHIl, JIOIIACTHEIC
MAIIIITHEBI, OOLEMHELIE Ir'imapolicpcaaill, MCTOJHKA PACHCTA 1 IIPOCKTHPOBAHIIA,

KJTacCH(UKAIIIN, YCTPOICTBA N MNPHHIIUIIOB ACICTBUA THAPARINUYECKHX CHCTEM
Tu'T'TMO orpacnn

® OCHOBHBIE 3aKOHBI TJIPABINKN
YMeTh:
® OIpEeAeIITh OCHOBHBIE pa3MEPHI U IIapaMeTphl I'IAPaBINUYECKIIX MaIH;
® YUTaTh U BLIIIOIHATL UEPTEKI CO CIIENMAILHRIMUA 0003HAUCHISAMI IIApaBIMIeCKIX
MAaIllIH 1 anmnapaTtypsl B cooTBeTcTBUU 1 OCT.
® YICIICHHO OI[CHUBATHL CIUIOBEIE BO3ICIICTBIA XKIJKOCTH Ha TBEpPALIE Tella I paboune
OpraHbl IIPOCTENINNX T'UAPaBINIYECKIX MaIlllH,
® OIPEICILITh OTPEOHBIE pazMEPHI TPYOOIPOBOOB A1 00OECTICUEHIII ONITUMAaJIbHOI
pabOTHI THAPABINMYECKIX CUCTEM U CBOEBPEMEHHOI MOJa4ul KUJKOCTU
IIOTPEeOUTEISIM,
Bianers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTB, IPOYHOCTE,
CXEM BO3AyXO- N BOJOCHAOXKEHI MNPEANPUATHII TpaHCIIOpTa, BOMIPOCOB HX
SKCILTyaTal[un 1 0OCITy JKIBaHIS.
® 3HAHHAMH OCOOEHHOCTEHl KOHCTPYKIIMM ¢ pacueTOB HAa HAJEXKHOCTbL U
IIPON3BOIUTEIILHOCTE CXEM BO3QyXO0- U BOJOCHAOKEHUS NpeJIpUSATHII TpaHCIIOPTa,
BOIIPOCOB UX 3KCILIyaTallIN 1 0OCIy KIBaHUS.
® COOTBETCTRBYIOIIEN TEPMUHOJIOTUEIL,
L

HaBBIKdAMIH H3MCPCHIIA J4BJICHIIA 1 PACX0O /4 KIIJIKOCTH B I'IIPABJINMYCCKIX
CHCTCMAX.
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Oo1IMe cBeJeHUs

O,[[Hﬂﬁ I3 OCHOBHBIX MCXAHHHYCCKHX XAPAKTCPHCTHK KIJIKOCTH ABJIACTCA CC
IINIOTHOCTE.

[InoTHOCTBIO /A’ (k2/M°) Ha3BIBAIOT MacCy KUZAKOCTH, 3aK/IOUEHHYIO B ENUHUIE

oOBeMa; JIJIs1 OJHOPOJHON KUIKOCTH:

= M
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rie: M - Macca KIWIKOCTU B 0OLeMe V.

,
Y 1elIbHBIM BeCOM J (H/M3) Ha3BIBAIOT BecC eIHHHILI 00beMa KHIKOCTH T.€.

G

y=

3

rjae. G - BeC KHJIKOCTH B 00BeMe V.
Harmpumep, g soasl rmpu 40C mMeeM:
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[IpHMEHSIOT TaKKe OTHOCHTEIbHYIO IDIOTHOCTD KHIKOCTH 2 , PABHYIO OTHOIIEHHIO INIOTHOCTH
KHIKOCTH K IIOTHOCTH BOJEI ITpH 40C:

é :J{}_':Iu"' 'I; J'l"r';l.-'-;.-'_l.;'_l

CIKHMAEMOCTD, XapaKTePH3YeTCI KO3 PHIIHEHTOM 0GBEMHOTO CHKATH:
, dl 1
f, =" ap v m/H
rae: dp — npupamiesne gapiesns [H/m?];
dV — oTpHILaTeNIbHOE IIpHpaleHne (yMeHblIeHne oobeMa) [m’];
I/ — HaualbHEIT 00BEM KIAKOCTH [Mm].
TemnepatypHoe pacmupeHue xapaktepuzyercsd Kod(QUIUeHTOM 00BEMHOI0

pacCIINPEeHNI:
. _LdV o
pBr =—— 1/'C
. . 3.
rae: /' — HadaJabHBIN 00beM KUJAKOCTH | M|,
dV — npupalneHne oobema [M’];
dI’ — npupalieHue TeMIepaTyPHI.
IIoBepXHOCTHOE HATSDKEHME, XapaKTepuzyercsa Kod3(QUIMEeHTOM IIOBEPXHOCTHOIO

HaTsDKEHUS )Kugkoctu J [H/m|, onpenensercs m3 QopMyJIb:

J2, =22 ?
N

re. p — JOIONIHUTEILHOE JaBieHne [H/w’|, BO3HUKAroIlee Ha IIOBEPXHOCTH pasJelia
OJOKYMEHT NOOANWCAKH, e
KIJIKO CGNEKTPAIBFAIONIEHOT BRI, CHJIBI IIOBEPXHOCTHOI'O HATSKEHUS, CTPEeMIIEICs

cnonond i LR, OOREMY, KHAKOCTH Cpeprraeckyro dopmy:
V' - pagmyc cepsl [m].
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ﬂHH OIpeAcIICHHA YACIBHOI'O BECA KHAKOCTH CYHICCTBYIOT B OCHOBHOM JBd METOId. OJIHH 13 HHX
3aKIIH0YaeTCs BO B3BEIIIHBAHHH H3BECTHOIO 00beMa AHAKOCTH, 3aKIIFOUEHHOH B MCPHOM COCVYIE,



KOTOPBIH HOCHT Ha3zBaHHE IMMHKHOMETpa. Jpyroil OCHOBAH Ha HCIIONb30BAaHHH 3aK0Ha Apxnmena. B
ITOCIIETHEM CITydae MOI'YT ITPHMeHAThCS JIBa CIToco0a:

H3MCPCHHC C IIOMOIIBIO BECOB BBITAIIKHBAIOILEH CHIIBIL, ,[[EﬁCTE}*TOH_[Eﬁ Ha ITOIUIABOK, ITOJIHOCTBIO
]'[DI'I)}"}I{EI{[{E-Iﬁ B FHIKOCTD,

C ITIOMOIIBIO apeoMeTpoB (pHc.1.).

\ra= L'

TpyOka I apeomeTpa HOrpyKaeTcsa B cocyd 2 € XKUAKOCTHIO 3 U

M) IIJlaBa€T B Hell. FJ'[}"GHHEL IIOI'PYIKCHITA OTCHHTBEIBACTCA IIO IIKaJIC.
- 3aTeM IIO CIICIAaJIEHBIM TEL6HHL[ELM OIIPCACIIACTCA }’,[[EHBHBIfI BEC
'ﬂ'-‘: AKHIIAKOCTII. C}’LﬂﬂCTE}"}GT dPCOMCTPEI, Ha HIKaJIC KOTOPBIX HAHCCCHEI
-lUé o ACIICHIIA, COOTBCTCTBYROINUIC YACIIBHOMY BCCY ZKIJIKOCTIL. HEI{DTDPLIE

: dPCOMCTPEI IIOKA3BIBAKOT 3HAYCHIIC 0OOLEMHOIO Beca B YCJIOBHBIX

ey

rpagycax (Hampumep, B rpagycax boTe), KOTOpbeIE MOTYT OBITh

S | [IEpeCUNTaHbl B CUCTEMHBIE €QUHMIIBI 10 CIIEIHAJILHBEIM (DOPMY JIaM.
o [lens paborel: OnpeeneHnue yaeIbHOro o0beMa 1 INIOTHOCTH IJIS

— — TUCTHIUIHPOBAHHOM BOJBI, CITHPTa H MOTOPHOro Macia. OIHcaHHe

\ - 11a00PaTOPHOrO CTEHA H ITOPSIOK BBITIOTHEHHS PadoT.

i = = OCHOBHBIM ITPHOOPOM IS OIpeAelIeHHS VIEIILHOIO Beca SABIISETCS apeOMETD,

— #,‘,.f“"r KOTOPBIH HMEET I'PaJyHPOBAHHYIO IIKAIY, HA3bIBAEMYIO apeOMETPHUYECKOH. 1115

H3MEPEHH S VAEIBHOI'O BECA PA3IIMYHBIX KaIlelIbHBIX KHIAKOCTEH, HMEEM TPH
cocya (MeH3ypKH), B KOTOPBIX ITIOMEMIEHEI COOTBETCTBEHHO HCCIEAYyEMEBIE. BOJA,
CITHPT M MOTOPHOE Macllo. ApeoMeT]p IIOCTIeOBATEIBHO IIOIPYKAETCA B COCYIBI C

- - - - HCCIeAYEMBIMH KHAKOCTSIMH H O1arogaps rpysy, IOMEIEHHOMY B HIDKHEH ero

s 1 i&n guplral

X

lug i

L

_ & _ yacTH (OOBIYHO — PTYTh HIH JPpo0b) IUIaBaeT, COXPAaHISI BEPTHKAILHOE
_ N IIOIIOKEHHE.
JlerleHHe Ha apeOMeTPHYE CKOH IIKaJIe, O KOTOPOr'o IOTPYKAETCI apeOMETP,
Puc. 1. Cxema OTCUHTAHHOE II0 BepXHeMY Kparo MEHHCKA KHIKOCTH, ITOKa3bIBACT 3HAUCHHE
apeomempa yAeIbHOr0 00beMa (IDIOTHOCTH). 3HaYeHHSI BHOCATCS B TaOIMHITy. I KOHTPOII,

YVIEIBHBIH 00BheM MOKET OBITh HAHMJIEH ITYTEM B3BEIIHBAHH S HA TOYHBIX
AHAIIMTHYECKHUX BecaxX. /(151 5TOro MOCTYTIaeM CIEAVIOMIM oOpa3oM: CHaudajla OIIpeersieM Maccy
ITy CTOI'0 COCY/da, UMEIOIIEro MKaIy ¢ JeISHISIMI, I0Ka3bIBaIOI[IMHI 00beM (IIKHOMET),
MEH3ypKa ), 3aTEM HAJINBAIOT B 3TOT COCYJ HEKOTOPOE KOIMUIECTRO, UCCIIeay eMOI
KIJIKOCTH, II0 IIKAaJIe OIPEIeILIOT €€ 00beM V U HaXOAUM MacCy COCyJa C JKUIKOCTBIO.
M,- M,
v

K<

Torga IUIOTHOCTH MCCIIEAYEMOMN KUAKOCTU OyOeT: O = , a BeJIM4HnHa

3
M

|
D6pﬂTHﬂH CH MCKOMBEIN Y JACJIbHBIN 00LeM HNCCIICAYCMOH KIJKOCTII - e =—

£
Tabmura 1
OO0paboTka pe3yIbTaTOBR OIbITA
IloxazaHnusa apeomerpa

KU IKOCTD Y ensHBIH 00beM [ ImOTHOCTB

BO/A

CITHPT

MOTOPHOE MAacJIO
| PacueTHbIe BETIGIHEL T cognCas:

ONEKTPOHHOWIGR#4CHIO Macca -
mﬁar 2C0000043ESABBBRS2205E 7/BAS00060000043E Oﬁ’bEM V,I[EJILHLIII 1—[
t;;Il,:(‘r";T]E:'LI_Ie!‘in:i"-.r:-n:na-zl TaTeAHg ﬂﬁggﬁgﬂ;@w HalTOIIHEHHOI'O KHITKOCTH Gﬁ'BEM JIOTHOCTD
cocyjia cocyaa
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CITHPT

MOTOPHOC MaACJIO
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JlabopaTtopHas padora Ne2

OHPE,[[E.J]EHHE KHHEMATHYCCRKROI'O Hﬂ&(l)(l)HL[HEHTﬂ BH3KOCTH BHCKO3MMCTPpOM

JHIJIepa

HE.J'IB pﬂﬁﬂThl: H3YHCHIIC KITHCMATIMHCCKOI'O K{}Bq)q)HL[HﬂHTa BA3KOCTH BHCKO3HNMCTPOM

DHITIepa

3HATHE:

HHEICCH(I)HHEIL[HH I'mapo 1 IIHCBMOIICPCAat, oOmacTu nx IIPIIMCHCHIIA,
ITHCBMOIIPHUBO/J, I'MAPOIIPHNBOA. I'HAPaBIIMYCCKIIC MAaIllMHEBI H IICPCAaYdll, JIOIIACTHEIC
MAIIlITHEBI, 00LEMHELIE I'imgpolicpcaaill, MCTOJHNKa PACHCTA I IIPOCKTIPOBAHIIA,
HHEICCH(I)HHELL[HH: yCT’pDﬁCTBa I IIPHHIIAIIOB ,[[EﬁCTBHH I'IAPaBIIITHYCCKHIIX CHCTCM

Tu'T'TMO orpacnn

® OCHOBHBIE 3aKOHBI TJIPABINKHI
YMerh:
® OIpPEeAeIITE OCHOBHBIE pa3MEPHI 1 ITIapaMeTPphl TIAPABINUYECKIIX MaINH;
® YUTaThb U BHIIIOJIHATE UEPTEKU CO CHeIUaIbHRIMU 0003HAUCHISIMI T'ApaBIIMUECKIIX
MaIllIH U anmnapaTtypsl B cooTBeTcTBUN | OCT.
® YIICJIEHHO OIIEHUBATHL CIUIOBBIE€ BO3JEMCTBIA KIJIKOCTI Ha TBEP/AbIE Tela 1 pabodne
OpraHbl IIPOCTENINNX TUAPaBINIYECKIX MaIUH,
® ONpeAeILITh MOTPeOHBIE pa3MepHl TPYOOIIPOBOIOB I 0OeCcIIeYeHIs OIITIMAalIbHO I
paOOTHI THAPABINYECKUX CUCTEM I CBOEBPEMEHHOM ITOJauN KUIKOCTU
IIOTP EOUTEIIIM,
Bianers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIMU U PacyeTOB Ha O€30IIaCHOCTDL, IPOYHOCTE,
CXEM BO3QyXO- I BOJOCHAOXKEHHS MNpeAIpISITUIl TpaHCIOPTa, BOMIPOCOB UX
SKCILTyaTallln 1 0OCITy JKIBaHI.
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIMM ¢ pacueTOB Ha HAJEKHOCTb U
IIPON3BOAUTEIILHOCTE CXEM BO3IyX0- I BOJOCHAOKEHI IPEeIpUATHI TPaHCIIOPTA,
BOIIPOCOB UX SKCIUTyaTalluU 1 0OCITy KIBaHISL.
® COOTBETCTRVIOIIEN TEPMUHOJIOTUELL,
°

HaBBIKdAMIH H3MCPCHIIA JdBJICHIIA 1 PACX0O/Jd KIIJKOCTH B I'HAPABJIINMHYCCKIX
CHCTCMAX.
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OO0I1Ie cBeleHNS

Bs3KOCTb, OJHO I3 OCHOBHBIX CBOIICTB KMAKOCTH, IIPEACTABIIIET COOO0I MPOsABICHUE
CONPOTUBIEHU CABUTY (CKOJIBKEHUIO ) €€ CIIOEB.

OTO CBOICTBO MNPOTHBOIOJIOKHOE TEKYUEeCTH: Oojiee BI3KHE KHAKOCTH (TIIHI[EPUH,
CMa304YHEIE Macjla U JIp.) SBISIOTCAI MEHEE TeKy4UUMU U HaoOopoT. [Ipm TeueHnu BI3koll
JKHIKOCTH BJOJIb TBEPJOIl CTEHKH MNPOMCXOAUT TOPMOXKEHHE IIOTOKa, OOYCIJIOBIEHHOE
BA3KOCTBIO. CKOPOCTH YMEHBIIIAETCA 10 MEPE YMEHBIIIEHNUS PACCTOSHIS OT IIEHTPa BIUIOTH
IO HYJII Yy CcaMOM CTEHKHM, a MEXIYy CJIOIMU IIPOUCXOAUT MIPOCKaJIb3bIBAHUE
COIIPOROK/IAIONIEEC BO3ZHUKHOBEHIIEM KacaTelIbHBIX HAIIPsKEHUN ( HAIIPIKEHUIT TPEHU ).

CormacHO TUIIOTEe3€, BEICKazaHHOW BIEpBLIE HbroToHoM B 1686 T.,a 3aTeM
SKCIepUMEHTalIbHO 000cHOBaHHOI mpodeccopom llerporeiM B 1883 . KkacaTenbHOeE
HANPsDKEHNE B KUJAKOCTU 3aBHCUT OT €€ poJla U XapaKTepa TECUCHUS U IIPU CIIOUCTOM
TEUECHUN W3MEHAETCS IPAMO IIPOMOPIIMOHAIILHO TaK Ha3blBAEMOMY IIOIIEPEUHOMY
IpaJIIe€HTy CKOPOCTIL.

Dopmyna HrroroHa — lleTpora BrIpakaeT cuily BHYTPEHHETO TPEHUSI MEXKIY
CMEIAIIMUCS CIIOIMU XKUJKOCTU T.€.:

e

F=u-5 —
b (1)

rae: F - cuia TpeHns, H,
f-  xko3QPUIMEHT NOPONOPIUOHAILHOCTA WIN KO3(QQUIMEHT AUHAMIYECKON
(aOCOMIOTHOIT) BA3KOCTHU KHIKOCTI,
du - TIpupameHne CKOpocTHU, M/C;,
dy - IpupaleHne KoopJuHAaTkl, M,
S - mwIoIma s TPEHUS N IJIOI[A/Ib COMPUKOCHOBEHIS CIIOEB, M~
du/dy - Tpalu€HT CKOPOCTHU, SIBJLAIOIIEiics IToKazaTeleM MHTEHCHUBHOCTU M3MEHEHIS
BEJINYNHBLI CKOPOCTHU II0 HOpMaM K €€ HallpaBJIEHHIO, 1/C .

PasJiemiB JIeBYIO H ITPABYIO YaCTH BHIIIE ITPeACTaBIeHHOH (HopMyIIH (1), momy4yaeM HapsKeHHe TPEHIS:
r=c=ut Hw 2)
S dy ?
N3 (2) crnexyer, YTO HaAIpsSKEHHE TPEHUSI BO3MOXKHO TOJIBKO B IBIIKYIIEHCS
KHIKOCTH, TO €CTh BI3KOCTb HPOSBIISIETCS JINIIE [IPU €€ TCUCHHIIL.
I Ipu mokosiencs KuJKOCTHU:
7 =) (3)
Brirog: TpeHme B KHAKOCTIX, OOYCIOBJIEHHOE BS3KOCTBIO IIOAYMHEHO 3aKOHY,
MPUHIHUIINAILEHO OTJINYHOMY OT 3aKOHA TPEHMS TBEPALIX TEI.
3a eUHUITY UHaMUYeckoil (aOCOMOTHOIT) BI3KkoCcTU IpuHuMaeTcs [I1a-c|.
Hapsaay ¢ quHaMn4ecKol BSI3KOCTBIO IIPUMEHMIOT KUHEMAaTHUECKYHO BI3KOCTD
v=ulp [M/c] 4)
rae: £ - BEATHOEHGKIIKOCTI, K2/M’.

Emnnmedt iy DR KRR ecroft paskocti [m7c]

BBKQCTh KAHSIBHBES KHAKOCTEH-3aBHCHT OT TEMIIEPATYPhI H YMEHBIIAETCS C YBEIIMYEHHEM ITOCIIEAHEH.
}KILI[I{OCTH:. JIIIH I{GTDPLIK BEITIOIIHACTCH ‘_';-”I)EI,EHEHIIE HLI'DTIDHEI — HETPGEEI, HA3bBIBAIOT HBHOTOHOBCKIIMII,
I KQOTQPBI% QHE HE BRITIQIHSIETCS — HEHBIOT OHOBCKIMIH.

ﬂHH DHPE,[[EHEHI[H BAZKOCTH HPIMEH}IEGT EHGI{GBIMETPLI pﬂBJ'JIIIJHLI}{ CHCTCM. S‘HI‘JIEPH:, KEIJ'IIIJIJIF[I)HLIE:

MIaPHKOBEIC, POTAITHOHHBIC H T. .




Hamnbonee pacmpocTpaHeHHBIM SBJIIETCSA BHCKOZHMETP JHITIepa. [ mepecyeTa IpalycoB DHITIEPA B
M-/C, B CIIy4ae MHHEPAIbHBIX MACEN IIPHMEHSIOT (POPMYIIY:

0,0631
f_]E

Ilenb padoThI: OIIpejielieHHe BA3KOCTH KHIKOCTH ITIPH Pa3IHYHBIX TeMIIEpaTypaxX H ITOCTPOEHHE
TEMIIEPATYPHOH KPHBOTI.

107% ) MYc (5)

v =|0,0731"F -

A

OTIIHCcaHHE YCTAHOBKII H ITOPAIOK BBIITOIITHEHILA pﬂﬁDTBI

Buckozumerp OHIVIEpa NPUMEHSAETCA J[JI1 ONPEACITIEHUS BAZKOCTI KalleJIbHBIX
’KIJIKOCTEN, BA3KOCTh Kall€IBbHBIX JKUAKOCTEN, BI3KOCTH KOTOPBIX BHIIIE BA3KOCTHU BOJBI.
OH OTHOCHUTCS K pa3psy YCJIOBHBIX IPHUOOPOB, B KOTOPHIX BI3KOCThH OIIPEJIEIIIETCS IIO0
OTHOIIEHIIO K BSI3KOCTH HM3BECTHOM JKMAKOCTHU (AUCTIWIINPOBAHHOI BOALI). Bruckozumetp
IpeACcTaRsIeT coOOM JBa KOHIIEHTPHMUECKNX BCTAaBJICHHLIX APy B Apyra pezepByapa
(puc.2.). OCHOBHOI YacCTBIO BHCKO3UMETpa SBIIETCA BaHHA (1) (e€ BMECTUMOCTBH O
ocTpues mMTHGTOB cocTaBiasgeT 240 ¢cM’) ¢ BMOHTHPOBAHHEIM B €€ JHO CYIKUBAIOIIIMCS
HacagkoM (3) u3 Hep:kaperomeil ctann. [Imomaan cedeHns HacajJka Ha BXOJIE€ M BEIXO/JIE
IIOCTOSIHHBI I COOTBETCTBEHHO paBHLI 6,6 MM~ 1 6,16 mM~. Ha BHyTpeHHE! IOBEPXHOCTH
BaHHEI HMMEETCSI TPU OTMETKH (4), ¢ IMOMOIILIO KOTOPBIX OCYIIECTBIISETCS KOHTPOJIb
YPOBHS 3aMepseMOIl JKUIKOCTH. BXO/IHOE OTBEPCTHE Haca Ka 3aKpBIBAETCS CTEPKHEM (7).
CocyZl UMeeT KpHIMKY (5) ¢ OTBEpCTUAMHI [JJIS 3aIllOPHOTO CTEPIXKHS B TepMoMeTpa (6).
BannHa nomeniaeTcs B BOASHYO OaHrO (2), koTopas 000pyJoBaHA AJIEKPOIIOI0TPERAOI M
yCTpolicTBOM (9) - KUIMITWILHUKOM. TeMIepaTypa BoAbl B OaHE KOHTPOIHPYETCS C
nmoMoIepi0 TepMmomerpa (6). Mmeerca kpyriad Iomajgka I MEpHOro crakaHa (8)
eMKocThbrO 200-500 mut.

Ilepen HauaIoM OIBITa HEOOXOJHMO YCTAaHOBHUTHL IIPUOOP B CTPOTO FOPHU30OHTAJILHOE
moJokeHne. Boy, HaXoJdmyrocs B OaHe, IIOJOIPETh IIOCIIEAOBATEIbHO O 3aJaHHOU
TEMIEPATYPLEl U IIOJAEpXkKaThb STy TEMIIEPATYPY B IIPOIECCE€ IIPOBEACHUSA OIIBITA,
[IOCTOSIHHO II€peMeIInBas KUIKOCTh (BOIY ).

Bxo/sHOE OTBEpCTHUE HacajJka 3aKphIThb CTEPKHEM U BO BHYTPEHHUII peE3EPBYap
3aJINTh HCCIIeIY EMYIO KIIKOCTh C YCIOBHUEM, UTOOBI CBOOOIHAS IIOBEPXHOCTE KUJIKOCTHU B
BaHHE KacaJjlaChb OTMETOK. 3aTE€M BaHHY 3aKpPHLITh KPBIIITKON, BCTABUTL TEPMOMET]P U, IIOCJTIE
CTaOIIM3all TEMIIEPATYPEl II0 BCEMY OOBEMY HCCIEAYEMOIl JKUAKOCTU, OJHOBPEMEHHO
BKJIFOUNB CEKYHJIOMED.

[Io mocTukKEHUN YPOBHA KIUJIKOCTH B MEPpHOM cTakaHe oTMETKHN 200 MII, CEKYHJIOMEDP
BEIKTFOUNTE. (IIpn m3aMmMeHeHnM BI3KOCTH Macia II€Ha, HaxXOJdAIasdcs BBIINMIE YPOBHS, B
pacueT He NpuHHMaeTcs). ViaMepeHNsI Iponu3BOAUTh TOJILKO IIPHU YCJIOBUHN HEIIPEPLEIBHOCTH
CTPYI.

I[Ipn xaxgol TeMIepaType JKUJKOCTH OILITHI IIOBTOPSIOTCA. JlaHHBIE OIBITa
3aHOCSTCS B TaOIIMITY .

YCIJIOBHAsd BSI3KOCTH HCIILITEIBAEMOII AKITJKOCTH XaPAdKTCPH3YCTCA IpaAdyCaMII

BHFHEPH. AOKYMEHT MNOANMCAH
INEKTPOHHOW NOANWUCEID it ff —¢ fﬁf
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E l A f

Branenqyre: Wgsoegpenetrareredern 200 MII HCIBITEIBaEMOIl KIAKOCTH depe3 HacaZokK IIPH
3aJaHHOI TEMIIEPATYPE;

9.08.20 . w

< Bpems ficreuennst 200 mut qucTwunpoBaHHoI Boasl mpu 20°C,

NelcTEUTENEH: C



Jiia mepexofa OT YCIOBHOI Bs3kocTu °E K KHHeMaTHmdeckoMy Koa(ddULUeHTy
BsI3KOCTH BOCIIONIB3yeMcs popMy 10l YOOemnoe.

v :[ 0,0731°F - 0. mm]
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Puc. 2. Cxema 6uckozumempa SHanepa
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Bs13kocTb 3aBUCUT OT poda KIAKOCTII, CC TCMIICPATYPEI 11 JdBJICHITA. C Y BCIINMHYCHIICM

TCMIICPATYPEI BA3KOCTL KalICJIbHBIX }KIHHDCTEE YMCHBIIACTCH, 4a FHBDGGPHBHBI}Z -
Y BCJIIMHHBACTCA.

)_—[JIH OOJILIIHCTBA }I{H,[[KDCTEﬁ C IIOBBINICHHUCM JaBJICHIIA BA3KOCTE YVBCJIIMMHYNBACTCAH
MO’KeT OBITH BRIUHCIIEHA 110 YPAaBHCHHIO.

r — L2

v, —1f[]{]+R'P P)

r'JC. Ve oV, - HHHEMELTHT—IECKHﬁ KDB@)(I)HL[HEHT BARKOCTII COOTBCTCTBCHHO HpH
JdABJICHITI p 1 aTMOC q)EpHDM JAABJICHIII,

P — JaBII€HNE, NP KOTOPOM ompedeniercsa Ba3kocTs Mlla;
K,— oIBbITHBII KO3 P PUITUEHT, TpUHNMAaeTCs 0OLIYHO paBHBIM 0,03.

Tabmma 2
O0OpaboTKa JaHHBIX OIILITA
NeNo
Bemmmunnza OOo3HaueHUe EAUHILA OIILITOB
I3MEPEHILT [T [ 2 [ 4
Temmneparypa 7 .
KIJIKOCTU
O0BeM V MJT
BpeMs ncTeyeHna - [ C
BHTO’KQCTBB ...... ép = Gf?ﬂll‘;{#bm I043E 0 ) o _
E-@HFHEpa:- Bayxosa TaTeAHa AnekcaHapoBHa -
KITHeMAaTIMECKITP 08,2023 N M
K03 ((PUITUEHT BA3KOCTH c
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JlabopaTtopHas padora Ne3
OnpeaeleHHe rHAPOCTAaTHYECKOT0 JaBJA€HHS C IPUMEHEHHEM Pa3IHYHbIX

NpHOOPOB

HEJIL pﬂﬁﬂThl: N3YHCHUIC I'lIIPOCTATHHCCKOI'O J4BJICHIIA C IIPIIMCHCHIICM

pPa3IMIHBEIX IPHOOPOB

3HATHE:

K.]’IEICCH(I)HKELL[HH I'mapo 1 IIHCBMOIICPCAat, o0IacTi ux IIPIIMCHCHITA,
IIHCBMOIIPHUBO/J, I'MAPOIIPHNBOA. I'HAPAaBIIMHYCCKIIC MAIlIMNHBI H IICPCAaHll, JIOIIACTHBIC
MAIIIITHEIL, OOBLEMHEIE Ir'imapolicpciaaill, MCTOJHNKa PACHCTA I IIPOCKTHPOBAHIIA,
HHEICCH(I)HKHL[HIL yCTpDﬁCTBa I IIPHHITAIIOB ,[[EﬁCTBHH I'APaBIIIMHYCCKHIX CHCTCM

Tu'T'TMO otpacnu

® OCHOBHBIE 3aKOHBI TJIPABINKHI
YMeThb:
® OIpPEAEIITE OCHOBHBIE pa3MEPHI 1 ITapaMeTphl TIAPABINUECKIIX MaIH;
® YUTaThb U BHIIIOJIHATEL UEPTEKU CO CHelNaIbHBIMI 0003HAUSHISIMI T'IApaBIIMIECKIIX
MAIIIIH 1 amnmnapatypsl B coorBeTcTBUN I OCT.
® YICJIEHHO OIIEHUBATH CIUIOBBIE BO3JEICTBIA KIJIKOCTI Ha TBEP/AbIE Tela 1 pabodne
OpraHbl IIPOCTENINX T'UAPaBIMUECKIX MaIUH,
® ONpPEACILITh MOTPEOHBIE pa3MePHl TPYOOIIPOBOIOB I 00ECIIEUEeHI OIITIMAalIbHO I
paOOTEI THAPABRIMUECKIX CICTEM I CBOEBPEMEHHOM ITOJaun KUIKOCTU
IIOTP EOUTEILIM;
Biajaers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTDL, IPOYHOCTE,
CXEM BO3AyXO- N BOJOCHAOXKEHUSI MNPpEANPUATHI TpaHCIIOpTa, BOMNPOCOB HX
SKCILTyaTallul 1 0OCITy JKIBaHIL.
® 3HAHUSIMU OCOOEHHOCTENM KOHCTPYKIIMM ¢ pacueTOB Ha HaJEeKHOCTb I«
IIPON3BOAUTEIILHOCTE CXEM BO3IyX0- I BOJOCHAOKEHI IIPEeANpUATUII TPaHCIIOPTA,
BOIIPOCOB UX SKCIUTyaTal[iU 1 0OCITy AKIBaHISL.
® COOTBETCTRYIOIIEN TEPMUHOJIOTUEIL,
°

HaBBIKdAMI H3MCPCHIIA JdBJICHIIA 1 PACX0O /4 KIIJKOCTIH B I'IAPABJINMYCCKIX
CHCTCMax.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



O01mue cBeleHUs

OJJHUM 13 OCHOBHBIX ITapaMETPOB KUJIKOCTH, HAXOJAIEIICd B paBHOBECHU, SIBILICTCS
JaBIICHLE.

JUIs1 m3MepeHNs THAPOCTAaTUYECKOrO JaBJICHUS NPUMEHSIOTCS paziINdHBIE IIPHOOPHL,
KOTOpPBEIE MOJKHO IIOJpazJleIUTh Ha JBE OCHOBHBIE TPYIIILI — JKHAKOCTHBEIE U
MEXaHIUECKIE.

[IpocTelmum IpeacTaBUTENIEM MPUOOPOB KIJAKOCTHOIO THUIA SBILIETCS IBLE3OMETP,
I3MEPSIONIUIl JaBIeHNUE B JKUAKOCTH BEICOTONM cToba TOH ke XKUAKOCTH. [Ibesomerp
IpEeACTaRIIET COOOM CTEKISIHHYIO TPYOKy HeOOoIbIIoro guamMerpa (OOBIUHO HE MEHee S
MM), OTKPBITYIO C OJJHOIO KOHI[a M BTOPLIM KOHIIOM IPHCOEAUHIEMYIO K COCyAy, B
KOTOPOM H3MEpsETCs JaBJICHHE, CXEMa IIbe30MeTpa n300pakeHa Ha pUC.3.

Famer IIycTh fgaBjeHHE p Ha MOBEPXHOCTU JKUIAKOCTH B COCY/IE
Y oymer Oombme atmocdepHoro. Torga XHUAKOCTL B TpyOKke
EI‘_ Mb€30MeTpa MOJHIMAETCS BBINIE YPOBHS KHIKOCTH B COCYJE Ha

HEKOTOPYIO BEICOTY /.. I 'mapocTaTumueckoe JaBI€HHE B TOUke A

| | 1. KIJIKOCTU, B3STOIl Y OCHOBaHHISA IIHE30METPHUECKONl TpyOKU Ha
ryonHe h  oT cBOOOJHOII IOBEPXHOCTH JXKUAKOCTU B COCYJE,
OIpeAeIieTCs 10 OCHOBHOMY YpaBHEHUIO TUAPOCTATUK (2.4):

D= o @[}; . h) 1. clemoBaTelbHO,

by, + o =E T Ean

F T

Kpome Toro, umeem: 7+ p+ pgh.
Taxum oOpazoMm, HaXOQUM: P2 =P, + P20, .
Puc.3. Cxema OTcroga  BUJHO, UYTO  BbBICOTA  MOJHATUSA  KUIKOCTH B
noesomMempa IbE30METPHUECKOIl TpyOKe, Tak Ha3bIBaeMas MhE30METpUUecKas
BBEICOTA, XapaKTEPU3YyEeT N30LITOUYHOE JABJIEHUE B COCYJE€ M MOXKET
CJIYKUTb MEPOU LA OIIPEIAEIIEHU €TI0 BEJINUIHEI.

HMamepeHue pgaBJIeHHS BBICOTOH cTol0Oa JKHJKOCTH BechbMa YAOOHO M HacTo
NpUMEHsAETCd B TexXHHKe. I1IoNIe3HO 3allOMHUTh, 4YTO JaBieHne, paBHoe 10° Ila
(TexHuueckass aTtMmocdepa), COOTBETCTBYET BeECY CTOjI0Aa BOJLI C OCHOBAHHEM lCM-
BBICOTOIL:

iy = =- o =10m
Lzg 1000 -10
HJIN 7K€ BECY CTOJIOA PTYTHU C TEM e OCHOBAaHUEM 1CM~ BLICOTOII:
by pr = 7= . 10
2,9 13600 10

—7350MM

duznueckas xe atmocdepa (101325 I1a) onpeaerngeTcs pTyTHEIM cTonooM B 760 MM.
[TosTOMY, HaIlpuMep, €cli JaBlleHne B cocynae oyzaer 2,5 - 10° Ila, ero MoKHO OyJIeT

OTIPEACTUTE TaKukEnokkdaBiIcHIe paBHOe 25 M BogdHoro unm 183,75 c¢cM pTyTHOrO
TO 68. SNEKTPOHHOW NOAMNUCHLIO
%EETIH]}BHHE'I:I 2C0000043E9ABEBBS952205E7/BAS0006000004 3E

Bﬂﬂﬂﬁmﬂﬂﬂmﬂﬁﬂﬂ@mﬂ% HEHCEPI@E%FFEHPG,[[}’HTDE:. HNMCIOITIIX  MCHLBOIINIC IINNIOTHOCTII, BBICOTA
COOTBCTCTBYIONIIIX CTOJIOOB KIJIKOCTH B IIBC3OMCTPC IIPH TCX KC JdBJIICHIAX 6}’,[[ET:,

eCTECTBEHRO, GoTtptite.

[Ipe30METD - OUEHD UYBCTBHTEIBHEIH H TOYHBIH IIPHOOP, OMHAKO OH YIOOEH TOIBKO




U1 H3MepeHH I HeOonbIX AaBiaeHHH (He cBeimie 0,5 105I1a); rmpu OompImx JaBlIeHHIX TPyOKa
IIEE30METPA MONMYYAETC I UYpE3MEPHO AIIHHHOM, YTO OCIOKHSIET H3MEPEHHA. B 3THX CITyYasIxX IIPHMEHSIIOT
TaK Ha3bIBaeMbIe JKHIKOCTHBIE MAHOMETPBI, B KOTOPBIX JABJIEHHE YPABHOBEIIMBAETCSA HE KHUIKOCTBIO,
HAXOIAIIEHCS B COCYIE, KaK 3TO HMEeT MECTO B ITbE30METPE, a KHIKOCTHIO OONBIIEH ITIOTHOCTH.
OOBIYHO TAKOH JKHJIKOCTBIO SBISETCS PTYTh. TaK KaK ITIOTHOCTh PTYTH OOIBIIE IDIOTHOCTH BOJIBI B 13,6
pasza, TO IMPH H3MEPEHHH OMHHX H Te€X K€ JaBJIEHMI TPyOKa PTYTHOIO MAHOMETPA OKa3bIBAETCS
3HAYHTEIIBHO KOPOYE IMbe30METPHUYECKOH TPYOKH H caM ITPHOOP Iony4daeTcs 00lee KOMITAKTHEIM.
PryTHEII MaHOMETP (prcC.4) MpeacTaBIsIeT co6oit 00bHO U- 00pa3sHyIO CTEKTSIHHYIO TPYOKY,

%ﬂ?H I30THYTOE KOJIEHO KOTOPOU 3aIlOIHAETCS PTYTHEO. 1101
JIEVICTBIEM JIABJIIEHNSI B COCYJE€ YPOBEHb PTYTH B JIEBOM
KOJIEHE IIOHIKAETC, a B IIPaBOM IIOBHIINIaeTCA. [Ipn sTom
TIAPOCTAaTUUECKOE JaBIIEHIE B TOUKE A, B3SATOI Ha
IIOBEPXHOCTU PTYTU B JIEBOM KOJIEHE, I10 AaHAJIOTHUU C

IIPCAbLIAYIIHNM, OIIPCACIIACTCA CIICAYIOIIIM D6pHBDMZ

p,=p+p.ch =p .. 020"
rae /) U Pp; - ILIOTHOCTU COOTBETCTBEHHO KUJKOCTU B COCYJIE

1 PTYTH.

OTc  pyc. 4. Cxema

PMYMHO20 P =Py Y Opr&har - 020
MaHomMempa )_—LHH HBMEPEHHH 6DHEHII»I?§ ,[[&EHEHHE HPHMEHHETCH HmeHEEDﬁ

MaHOMETP, [IPEACTaBILIOIT NI cobon oOpallleHHEII
TMApPaBIIMUECKUI IIpeCC.

- OToT MaHOMETp (puC.5) cocTouT U3 TPpyOkm A, depes
KOTOPYIO HU3MEpPSIEMOE JaBJIEHNE p IEepeJlacTcs Ha MOPIIEHD
B, oxaHUNBArOMNICA IMIUPOKON METAJUIMUECKON IINIACTUHKOMN
I C. Ilom Hel  HaxoguTcd  KaydyKkoBasg  IIJIaCTUHKA
D,compukacaromascsa ¢ BOJOI, 3allOJIHAIOIENI KOPOTKOE
KOJIEHO MaHoMeTpa E.HumxkHAA YacTh 5TOTO0 KOJIEHA U
OTKpBITas TpyOka G 3aJIMBAKOTCS PTYTHIO.

Ecian o0o3HauuTh: f - IJIomans MOPIIHA, F — IUIOIMAagb
g‘““ METaJUINM4eCKOl IIMacTMHKHU, A - BBICOTY PTYTH B
\ ‘ N MaHOMETPHYECKOII TpyOKe, TO (ATO CIEAYET U3 YpaBHEHILI
g1 . paBHOBecCH ) OyJIeM IMETh:

_ ‘ 7
£ & Sreerrrr)! ;J p =§,ﬂm-£h'

I M3 3TOro BBIpaXXEHUI BUJHO, UTO IIOPITHEBOU MAaHOMET]
Puc.5.Cxema P CPaBHUTEILHO Maloil BBICOTE PTYTHOIO CTOJIOa

NOPULIHEGOCO ITIO3BOJIACT H3MCPATE BCCbMa OoIbIIIeE JAABJICHITA.
MAHOMemMpd

Ik
| L

LE ]

1 r

L —

B Tex gﬂﬁﬁW?ﬂ%ﬂﬁﬂ,@HemﬁxmﬂHMG II3MEPUTHL HE JaBIIEHHE B COCYZE, a Pa3HOCThb
)S&ﬂﬂﬁ&ﬁ‘nﬂcﬁ"} ﬁ?&% ATHNYUME B IBYX TOUKAaX JKUJIKOCTI B OJHOM U TOM K€ COCY €,

naneneuy; llleGayxoe T-EITL-.HHE KCaHapoBHa

nIpuMeHstoT  guddepeHnmanpuple MaHoMeTphl. JluddepeHnaaibHeI ~ MaHOMETD,
IPHMCQCIUHGHHLLY K JBY:M cocyJlaM A 11 B, IpeicTaBiIeH Ha puc.6.



30echk, Tak € KakK M paHbllle, JUId JAaBIE€HIUSI Ha YPOBHE
IIOBEPXHOCTH PTYTHU B JIEBOM KoJieHE (Touka C) nMeeM:

p=p,+0ech =p,+oeh +0..9h
OTKYy 4. Pi™ Py :ﬂlg{hz B h]]'l' f}fﬂr'gh:-
LTI, TaK Kak: - h =-h_ p, - p, :(ﬂm - Jah
TakuMm oOpazoM, pa3HOCTH MJaBICHUII OIpeesIeTcs

PazsHOCTBIO YPOBHEH B JABYX KOJIEHaxX JuQQepeHINaTbHOTO
MaHOMeETpa. J[JIs MOBBINMIEHNA TOYHOCTA N3MEPEHMIL, a TaKxkKe
[P U3MEPEHNN HE3HAUNTEJLHLIX I10 BEJIMYNHE JaBIICHUI

Puc.6.Cxema IIPUMEHSIOTCSI MUKPOMaHOMETpHL. OJiHa U3 KOHCTPYKIUIT
oughgpepenyuanvn MIKpOMaHOMETpa, TakK HazblBa€MBI I HaKJIO HHBIN
020 MaHomMempa MUKpPOMaHOMETP, N300pakeHa Ha puc. /.

b =3
mﬂﬂ B}
AN B s 2
P e I
. u#‘“”w n 1
PP TFTIIri fl L s > :fj

Puc.7.Cxema HaKIOHHO20 MUKpPOMAaHOMempa

OH cOCTOUT U3 pe3epByapa A, NPUCOSAUHIEMOI0 K COCYAQy, B KOTOPOM H3MEPSETCS
JIaBJIICHHE, I MaHOMETpUYECKOil TpyOKH B, yroja Hak/IoHa KOTOPOHl K TOPHU30HTY MOIKHO
MEHST.

JlapneHne y OCHOBaHHS TPYOKH, U3MEPSIEMOE MHKPOMAaHOMETPOM, OIPeIeIIIeTCS
BEIPaKEHIEM:

o p =poolsina

|C [Io cpaBHEHHIO ¢ OOBIYHBLIM MaHOMETPOM IIOJOOHBII
MHUKPOMaHOMETp  OOJaJaeT  3HAUUTEJILHO  OOnbInell
Yy BCTBUTEJILHOCTBIO, TaK KaK OH IIO3BOJIIET BMECTO MAaJIOil
BBEICOTHI A (CM. puc.7) OTCUNTHIBATh AJIUHY [ T€M OONIBIIYIO,
YyeM MEHBLIIIE IOl 4.

JIiiss n3MepeHnsl OaBJI€HUS MEHBIIE aTMocCdepHOro (B
cCoCyJle UMEETCSI BaKyyM) CIIy)KaT IIPpHOOpHI, Ha3LIBa€MEIE
BakyyMmeTpaMi. OJHAKO BaKyyMMETPEI OOBIYHO HN3MEPSFOT
HE HEIIOCPEACTBEHHO JAaBIICHUE, a BaKyyM, T.€. HEJIOCTaTOK
JTABJIICHIS JO aTMOC(EpHOTO.

Puc.8. Cxema sakyymmempa

JOKYMEHT NOANWUCAH HPHHHHHHHHEHD OHH HC OTIIMHAIOTCA OT PTYTHBIX
SNEKTPOHHOW NOANWCLIO

MAHOMETROR M HREACTABHEOE SQPQRI 3allI0JIHEHHYIO PTYTHIO U30THYTYIO TPYyOKy (puc.d),

O KOHEIY RO TOPOIN A ¢BEANHAECTCS ¢ IIPOCTPAaHCTBOM B, rae mmepsercs JaBJIEHUE .a
npyroi xoHel C oTkpeIT. HampuMep, Hy )KHO M3MEPUTH JaBJIEHUE ra3za B cocyze B. B atom

Nencteutened: ¢ 19.08.2022 no 19.08.2023
CJIIYHac ITMCCM.

Py =P+ Ppr&hor )



OTKYy/a. 7 =Parg ~ :"”Frgh,vrj
BBICGT}!: B, = P oarg = F :
Frr&
COOTBETCTBYIOIIYEO  BakKyyMy B cocyhe  ( Puwx =Pary = P)OOBIUHO  HA3EIBAIOT
BaKyyMMeETPHUUECKOIl BLICOTOI 11 0003HAYAIOT Uepes A, x .
OTCID,[[& CIICAYCT, HTO BCJIIMHIIHY BaKYyMd TAKXKC MOXHO H3MCPATb BLICOTOI CTDH6H

KUIAKOCTH. Tak, €cJIi IoKazaHue pTYTHOIO BakyyMMmeTpa /., =0,50Mm, TO BaKyyM:
Poiw =P, gh,, =13600-10 0.5 =68000{//a

He Bcerga u BakyyMMETPhl 3allOJIHSIOTCSI PTYThIO. B OTAENMbHBEIX clydasx (B
3aBICUMOCTH OT Ha3zHAaueHHd M YCIoBUiII paboTel) Il STOIl IIeJIM MOIYT OBITh
IICIIOJIL30BAHEl U ApYyTIue XKuAkocTH. IIpu sToM, oHAKO, cIeAyeT UMeTh B BUIY, UTO JUI
3al0JIHEHIS BaKyyMMETPOB HENb3s NPUMEHATH JIETyule KUJAKOCTU (crupT, a¢dup), Tak
KaK P [HOHIDKEHHOM JaBJIEHIN OHH OyIyT HHTEHCUBHO UCIIAPATHLCI U MOTYT 3aKHIIETh.

IIpuMeHeHne pPacCMOTPEHHEIX MPUOOPOB KUAKOCTHOTO THIIA, B TOM UYHUCJIE U
PTYTHBIX, OTpaHIYUNBAETC 00NIACTRIO CPaBHUTEILHO HEOOIBIUX JaBIICHHUI, B OCHOBHOM
OHHI IIPUMEHSIOTCS B JlabopaTOpHOIl IpakTHUKeE, TIJAe HCIOJIL3YVIOTCS BeChbMa IIHPOKO
Onarogaps cBoeil mpocToTe M OobmION TouHOCTH Im3MepeHuii. Korga ke HEoOXOIMO
II3MEPSThL OONbINNE JaBJISHU, IPUMEHSIOT IpHOOPEl BTOPOTO THUIIA - MEXaHIUECKHE, M3
KOTOPEIX HanOOIBLIINM pacHpOoCTpaHEHUEM Ha IIPaKTHKE IIOJIB3YETCS IIPY KIHHBIII
MaHOMeTD (puc.9).

*

Puc. 9. Cxema npyaHcuHHO2O Puc.10. Cxema memMOpanHo2o
MaHomempa MaHomMempa

OH COCTOUT U3 IIOIOII TOHKOCTEHHON HM30THYTON JIATYHHON TpyOK! A, OJUH KOHEI]
KOTOPOII 3aIlasH M COeJUHEH IIPH IIOMOINH Ilenu B ¢ 3y0daTeiM MexaHm3MoM C; BTOPOII -
OTKPEITEII KOHEI] TPYOKH COOOIAETCI C COCYAOM, B KOTOPOM 3aMEpSETCS JaBIICHIUE.
Yepes 3TOT KOHEI B TPyOKy A mocTymaeT kKuAKocTh. Ilog geiicTBUeM [aBlI€HU IIpYyKIHA
YAaCTHYHO PACIpsMILCTCS U IIOCPEACTBOM 3yOUaTOro MeXaHM3Ma IIPUBOAUT B JBIDKCHIE
CTPEJIKY, II0 OTKJIOHEHMIO KOTOPOM CYJAT O BEJIMUNHE JaBJIEHUsS. [akne MaHOMETPEHI
OOBIMHO CHAOXKalOTCd TIpaJyHpOBAaHHOIN  INKalOil, IIOKa3hIBalOIEell JaBRJIICHHE B

aTMOcepax, a HHOTrja 000pyAYIOTCSA I CaMOIINICIIaMI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprn KD OM@0DOED 3 HISCTRYEOToE&K Ha3bIBa€MbIE MEMOpPAaHHBIE MAaHOMETPHI, B KOTOPEIX

Bnanen %DBE TareaHa AnexkcaHapoeH

. leb o
KITKOCTE BO3JCIICTBYET HAa TOHKYIO MeTaJNIMYecKyro (TN I3 IIpOpe3UHEHHOI MaTepun)
IITNIACTITHKY - MEM6 d  Ilomvuaroniascs rIpu 3TOM c(POPMaILILAd MEM6 dHBI IIOCPEICTBOM
Nencteutened: ¢™19.08.2022 HDPE.UIB_I;E]EE Hy m p ﬂ dp p LI p p ﬂ

CICTEMBI pPHIUAroB IIEPEacTCsd CTPEJIKe, YKa3BIBAIOIIEN BENNUUHY J[JgaBiIeHUsA. (Cxema
TaKoro MaHoMmeTrpa n3zooOpaxeHa Ha puc.10.



ATMocdepHOEe HarJIEHHE 3aMepseTcs € IIOMOIBI0 MeXaHHYeCKHX MeMOpaHHEIX
IpHUOOpPOB Ha3kIBa€MEIX OapomeTpamu. IIpm 3ToM BenmumHa aTMOC(HEPHOTO HJAaBIICHUS
Oy IeT 3aBHUCEThL OT MECTOPACIIOJIOKEHUS MeCcTa 3aMepa HaJl YpOBHEM MOPS, IJie OHO PaBHO
760 MM pTYyTHOI'O CTONIOA.

OnucaHue YCTAaHOBKH H IIOPAJOK BBIIIOJIHCHITA OIIBLITA

JIna onpedeneHus TUAPOCTATHYECKOIO JaBIEHUSI C HOpUMEHEHHEM pa3JIMUHBIX
IpUOOPOB, MHCIOIbL3YEeM THAPABINYECKYIO YCTAaHOBKY (B JalbHENIIUM HMEHYEMYIO
TIAPaBIIUECKIIM IIPECCOM), KOTOpasd IIO3BOIIET MEXaHHUYECKUM CIOCOOOM — IIYTEM
IepeMelleHnd phluara, Cco3JaBaThb B 3aMKHYTOM CHCTEMe, 3allOJIHEHHOII KallelIbHOIl
K IIKOCTBIO, Pa3JIMUHLIE BEINUUHEI THJIPOCTAaTUUECKOr0 JaBICHI.

JlaBpneHue o JHOBPEMEHHO 3aMepsIeTcs U KIAKOCTHLEIM I MeXaHIYECKUM IIPpUOOpaMIIL.

JKugkocTHRIN Opubop mpeAcTaBiIeH PTYTHBEIM MaHOMETPOM, KOTOPBIN BEIIIOJIHEH B
Bijie U-00pa3zHOI CTEKIITHHON TPpyOKH, H30THYTOE KOJIEHO KOTOPOI 3aIl0IHAETCA PTYThIO.
OfHa BETBb PTYTHOI'O MaHOMETpa COEJUHEHa C THPaBINMYECKOIl CHCTEMOIl yCTaHOBKHU,
BTOpas ¢ aTMocepoil.

MexaHrdeckuii mpudop NpeAcTaBiIeH IPYKUHHEIM MaHOMETPOM.

IIpu mpuBeJeHUN phlUara TUAPaBIMUECKON yCTaHOBKHI B JI€ICTBHUE, MO/ IIOPIIHEM
cozjlaeTcsl M3OBITOUHOE JaBJICHUE, KOTOpoe IIepeJaceTcs KaK Ha JKIIKOCTHEIM, Tak U Ha
MEXaHIMUEeCKNil IpUOOpEI, COEAUHEHHBIE IIapajUleIbHO JApyr ¢ JpyroM H  C
TIApaBIIIUECKOIl YCTaHOBKOII. B kHAKOCTHOM mpumdope YpOoBEHL PTYTHU B BeTBH U-
oOpazHOIl CTEKIISIHHOI TpyOKH, KOTOpasl CoOeAUHEeHa C YCTAaHOBKOII, OITYCKaeTCs, a B BETBH
coeMHEHHOIl ¢ aTtmocdepoil mnogHumaercs. CleaoBaTelIbHO, IIOSBIIETCS PAa3HOCTh
ypoBHEH pTyTu hpr, kKoTOpasg 3amepsercs. OJHOBPEMEHHO, CO3JaHHOE U30LITOUHOE
JaBJICHHUE IepejaeTcsd Ha IPYXKHUHHBEIII MaHOMETp, B KOTOpPOM MOJ JEHCTBUEM
II30BITOYHOTO JAaBJICHUS MHPYKMHA YaCTUUHO PACHPAMILCTCSI H IMOCPEACTBOM 3yOUaTOIO
MeXaHI3Ma IIPUBOAUT B JBIDKEHNE CTPEIKYy, II0 OTKJIOHEHMIO KOTOpPOIl 3aMepseTcs
JaBJIICHNE Ha IpagyupoBaHHoiIl mxkaje P (I1a).

ATMoc depHoe JJaBIeHIIe 3aMepsieTcs OapoMeTpoM — Py | ase. prncm]

Torma, pgaBneHue co3jjaBaeéMoe B TUAPABINUECKONl CHCTeMe, MeXaHHYeCKIM
[IepeMeIleHIEM pEIuara OyerT:

P =P+ 0pr 8 hpor = ) -gh
rae. i, - aTMOcepHOe JaBiaeHne / la);
fpr - TIOTHOCTL PTYTU kel
71, - Pa3HOCTBL YPOBHEH PTYTHU B PTYTHOM MaHOMETPE BNl
h; - BBICOTa OT YPOBHA KHUJKOCTH B JIEBOIl BE€TBHM PTYTHOIO MaHOMETpa O
MaKCHMAaJILHOI'O YPOBHS B THJIpaBIMUECcKOil CUCTEME;

/% - INIOTHOCTL JKUJAKOCTU B TIAPAaBINUYECKON CHCTEME.

PaccuntanHoe JaBieHue P JIOIKHO COOTBETCTBOBATH IIOKa3aHMIO CTPEIIKH
IPYKIHHOTO MaHOMETpA.

TaOmmia 3
AOKYMEHT NogarincAH
anekTPoHHoM nogrmeslo  OOpaboTKa pe3yILTaTOB OIILITA
Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
—Bnageneyr  lllefayxosa Tateaua AnexcananoBxa
3aMEpEHHEIE U Obo3HaueHne | PazmepHOCTB NeNe ommITOR

BBIHAEIC HHBI @B I HHEEH I 1 2 3 4
JlarrieHne B CICTEME P Ila
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PazHOCTH YpPOBHEN PTYTU
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Bricora OoT  ypOBHA
’KIJIKOCTH B JIEBOU BETBU
PTYTHOTO MaHOMETpa M0
MaKCHUMAaJIbHOI'O YPOBHS
KIJIKOCTH B
TUAPaBINYECKON
CIICTEME

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023




JlabopatopHas padora Ned
IKCNepHMEHTAJIbHA I WLTIOCTpauus 3akoHa 1lackans

HE.J][: pﬂﬁﬂThl: HN3YHCHIC SKCHEPHMEHTHHBHDﬁ HJUIFOCTPAIINI 3dKOHA IIackas

3HATHE:

K.]’IEICCH(I)HKELL[HH I'mapo 1 IIHCBMOIICPCAat, o0IacTi ux IIPIIMCHCHITA,
IIHCBMOIIPHUBO/J, I'MAPOIIPHNBOA. I'HAPAaBIIMHYCCKIIC MAIlIMNHBI H IICPCAaHll, JIOIIACTHBIC
MAIIIITHEIL, OOBLEMHEIE Ir'imapolicpciaaill, MCTOJHNKa PACHCTA I IIPOCKTHPOBAHIIA,
HHEICCH(I)HKHL[HIL yCTpDﬁCTBa I IIPHHITAIIOB ,[[EﬁCTBHH I'APaBIIIMHYCCKHIX CHCTCM

Tu'T'TMO otpacnu

® OCHOBHBIE 3aKOHBI TJIPABINKNI
YMeThb:
® OIpPEAEIITE OCHOBHBIE pa3MEPHI 1 ITapaMeTphl TIAPABINUECKIIX MaIH;
® YUTaThb U BHIIIOJIHATEL UEPTEKU CO CHelNaIbHBIMI 0003HAUSHISIMI T'IApaBIIMIECKIIX
MAIIIIH 1 amnmnapatypsl B coorBeTcTBUN I OCT.
® YICJIEHHO OIIEHUBATH CIUIOBBIE BO3JEICTBIA KIJIKOCTI Ha TBEP/AbIE Tela 1 pabodne
OpraHbl IIPOCTENINNX I'UAPAaBINYECKIX MaIlUH,
® ONpPEACILITh MOTPEOHBIE pa3MePHl TPYOOIIPOBOIOB I 00ECIIEUEeHI OIITIMAalIbHO I
paOOTEI THAPABRIMUECKIX CICTEM I CBOEBPEMEHHOM ITOJaun KUIKOCTU
IIOTP EOUTEILIM;
Biajaers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTDL, IPOYHOCTE,
CXEM BO3AyXO- U BOJOCHAOXKEHIMSI MNpeANpPUATHII TpaHCIIOpTa, BOMIPOCOB HX
SKCILTyaTallul 1 0OCITy JKIBaHIL.
® 3HAHUSIMU OCOOEHHOCTENM KOHCTPYKIIMM ¢ pacueTOB Ha HaJEeKHOCTb I«
IIPON3BOAUTEIILHOCTE CXEM BO3IyX0- I BOJOCHAOKEHI IIPEeANpUATUII TPaHCIIOPTA,
BOIIPOCOB UX SKCIUTyaTal[iU 1 0OCITy AKIBaHISL.
® COOTBETCTRYIOIIEN TEPMUHOJIOTUEIL,
®

HaBBIKdAMI H3MCPCHIIA JdBJICHIIA 1 PACX0O /4 KIIJKOCTIH B I'IAPABJINMYCCKIX
CHCTCMax.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



O01uHe cBeaeHUs

[ 'uapocTtaTuka- 3To pa3fesl THAPaBINKI, B KOTOPOM H3YYarOTCS 3aKOHBI paBHOBECHS
IIOKOSIEICS KIJKOCTH, a TaK)Ke TBEPALIX TeJl, IIOJIHOCTLIO IUIM YaCTHUHO IIOTPYIKEHHEIX
B JKHIJKOCT.

B moxogmieiica  KUAKOCTH  BO3MOXKEH JHIIL OJUH  BHJ  HaIpsKEHI
IIIPOCTaTHUECKOE JaBJICHUE, CUIIBI BI3KOCTH B IIOKOE€ HE IIPOSBIIIIOTCS.

[ uapocTaTudeckoe JaBjeHHe 00JIagacT TPpeMs CBOIICTBAaMU:

- JIaBIIEHHEe B TOUYKE IIOKOMIIelicd JKUAKOCTH BCErjla HOPMAalbHO K IIOBEPXHOCTH,
BOCIIPUHUMAIOIIEH 3TO JaBICHUE,

- JIaBIICHNUE B TOYKE IIOKOAIINEIicsa JXKUJAKOCTH BO BCEX HAIIPaBJICHISIX OJUHAKOBO IIO
BEJINYMHE T.€. SIBJIIETCS CKaJISIPOM,

- JIaBJICHHME B TOYKE 3aBHCHUT B OCHOBHOM OT €€ KOOPAUHATHI Z M YBEINYUBAETCS C
Yy BEJIMUCHUEM IUIyOUHBI €€ IOIPY KEHUS.

CorJacHO OCHOBHOMY 3aKOHY T'HAPOCTATUKH, JaBIeHHIE B JIFOOOH TOUKE ITOKOSIIelics
KIAKOCTH CKJIAJIBIBACTCS U3 BHEIIHETO JaBJICHU Po I JABIEHU, 3aBUCAIIETO OT Iy OMHEL
IIOTPY KEHUI A, TO €CTb JaBIeHUS, OOYCJIOBIEHHOIO BECOM BBIIIENIEKAIINX CIIOEB
KIIKOCTH pgh:

p=potpgh

JlapneHue, NpIWIOKEHHOE K JXKUAKOCTH (BHEIIHEE AaBJICHUE), IIE€pelacTcsd BHYTPH
JKHIKOCTH BO BC€ CTOPOHBEI O€3 HN3MEHEHHUd, TO €CTh BCJIKOE€ IN3MEHEHHE BHEIIHEIO
JTABJICHIA IIPUBOAUT K M3MEHEHIO JABIICHIII B KaXKJOIl TOUKE KUIAKOCTU. B ruapapiIuke
ATO MOHATUE HOCUT HazBaHUE 3akoHa llackars.

B kauecTBe IIpuMmepa pacCMOTPUM MNPUHIUI JEHUCTBUS U YCTPOICTBO
IPABIINYECKOrO IIpecca.

Bo3pMeM BHYTpU KUJIKOCTH, HAXOJSAIIENCS B COCTOSHUM PaBHOBECHS, HECKOJILKO
IPOM3BONBLHEIX Touek A, B, C, pacIojoXeHHEIX Ha PacCTOSHHU OT CBOOOJHOI
[IOBEPXHOCTU COOTBETCTBEHHO [H. Hs He (puc.11). Ilomectum Ha cBOOOIHYIO
[IOBEPXHOCTh KUJAKOCTU IUIOTHO IIPUTEPTHINI K CTEHKAM IIOPIIEHb U IIPUIOKUM K HEMY

CHIIY Q:, B pE3VJILTATC HCI'O CO CTOPOHEI ITIOPHIHA Hd KIJKOCTE BO3HHKACT JaBJICHIIC Pg.
&

Puc. 11. K ookaszamenbcmey 3aKOHA Puc. 12. IIpunyunuanvHas cxema
Ilackana 2UOPABIUYecKo20 npecca

B cooTReH AR RoRbRI§CKazaHHBIM aOCOIIIOTHEIE JaBlIeHNs B Toukax A, B, C OyayT:
Ceprudurar:  2C0000043E9ABEBIS220SEIBASSO@YPGRORETT ,  p, =p, + pel, p. =p, + pgll,.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HallU3UPysl IIOJyYEHHBbIE BBIPAXKEHUS, HETPYAHO BHUJETh, YTO aOCOJIFOTHBIE
JAABICHIA B, PA3IAYHELX, 110 ITIyOUHE TOYKaxX KUJIKOCTH OYJyT pa3sHBIE, OJIHAKO BHEIIHEE
JaBJIEHIE, IIPOU3BOANMOE Ha KUAKOCTh, 3aK/IFOUEHHYIO B 3aMKHYTOM COCYJE, IIEpeaeTcs
JKIJIKOCTBEO BO BCE TOUKU O€3 M3MEHEHUS, T.€. po—const. B 3ToOM U 3aKirodaercs 3aKOH
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[lackamnsg, KOTOpBIM HaMmENl IMHPOKOE€ MNPHUMEHEHHE B TEXHHUKE N HCIIONb3yeTCS IIpU
KOHCTPYUPOBAHNHN THJAPABIMYECKNX YCTAHOBOK, JEHCTBHE KOTOPBIX OCHOBAaHO Ha
repegade JaBJICHIS BHY TPU KUJKOCTH.

Ha »TOM 3akOHE OCHOBaHO YCTPONMCTBO IEJIOrO psja THAPaBINYECKNX MaAaIlNH
(ruapaBIMYECKUX IIPECCOB, JOMKPATOB, CTOCK U Ap.). OTOT XK€ IPUHIAI JISKUT B OCHOBE
BCeX MaIlllMH 0OBEMHOTO JIEICTBIS.

Ha puc.12. mpuBegeHa IpHHOUNNAIBHAA CXe€Ma THAPABIMYECKOrO IIpecca.
[IpuknagsiBasl K MEHBIIEMY IIOPIIHIO CIUTY P, MBI co3JaeM B XKUAKOCTU JaBlieHUe p=~P/f,
KOTOPO€ B COOTBETCTBUU C 3aK0OHOM llackans nepegaercs K OOJIbIIEMY IOPIIHIO, BEI3BIBA
cuy ¢ =£ £ Takum oOpazoM, €CNII NPHHATH BO BHHMaHHE KO3((UIIUEHT IOJIE3HOTO
JIEIICTBUS CUCTEMEL 7/, yUNTHIBAIOIIUI TPEHNE IIOPITHEN O CTEHKHU IIJINHJPOB, IIOJTYYUM:

o=rt,—s(2]",,

Ilenn padooThI:
IIpomeMoHCTpUpOBaTL 2akoH Ilackamd, Ha IIpuMepe TUApaBIMYECKOI0 IIpecca,

N3YHIUITB yCTpDﬁCTED:. IIPHHITHII ,I[E:fi[CTBHH I'mAPaBIINMYCCKOI'O IIPpCCCa, PACCHHITATE CIUIBI I1
BEINI'PBIIT B CILIIC.

OnncaHue YCTAHOBKH

[ uaparImuecKuil Ipecc MPUMEHSIIOT JJII CO3JaHI OOJBIMIUX CKIMAIOIMIUX Y CIUIHIA,
YTO HEOoOXOAUMO, HaIpuMep, I AedopMaluyd METaJJZIOB IpH 00paboTKe JaBJIEHHIEM
(ImpeccoBaHue, MTaMIIOBKA, KOBKA ), IPU UCIBITAHNH Pa3INYHBIX MaTEpUAJIOB I T.JI.

[ IpuHIUIIIAIEHASA cXeMa JIJaDopaTOpHOTO Ipecca oka3aHa Ha puc.13. IIpecc cocTour
3 aByX muiunHApoB A u B (JlmameTp masoro d;, a O0IbIIOTO d-) COEAUHEHHBIX CUCTEMOI
TpyOok. B MamoMmM mwinHApE HAXOAUTCA IopmeHs II; ¢ phelUaroMm, HMEKOIUM
HEIIOABIDKHYIO IIapHUPHYIO OIOPY, a B OOJNBIIOM I[IWINHJpPE IopiieHb 11, co cTooMm, Ha
KOTOPOM IIOMEIAETCS IIPECCYEMOE TEIIO.
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Puc. 13. [IpunyunuanvHaa cxema 2uopasiudecko2o npecca

OKYMEHT NOANnncAH
Bo3Bpagiioreiie ARRKLHLEIM — JIBIDKEHHEM phlUara ¢ MaJjibIM = IIOpIIHEM [

HARAUIRAIOT KIIKOCTE B HONOCTE B 1o Gonbuium mopinHeM I7-. J[aBjieHne B cucteme

nanenew. JYyxoBd eRCaHOpOBHA

peructpupyercss MaHoMmeTpoM M. IloMuMo 3Toro Impecc CHaOXEH BCaChlBaIOI[UMI,

HaFHETFaTCHbHH ML dHEAPMKOBBIMI ~ KJIallaHAMU (Ha CX€M€ HE II0Ka3aHbl), KOTOPHIE
IpeJOTBPAIAalOT BO3BpAT KUAKOCTU B OAUOK U IO MaJIblil ITIOPIIEHb.



Ecnnm x pykoATKe phlyara IPIIOKUTHL CIUIY /; TO Ha MaJIbId IOPIIEHL IEPESAETCH
CIJIA:
-!_}] :j-rT' !}
2
a — JUINHa Py KOSTKU pblyara;
b — mnHa IIe4a Majaoro IOPITHS.

Cumna P; CO3acCT I'lJIPOCTAaTIIHCCKOC HaBJICHIIC.
P

1

S -
rje. 2, - IIOIaab CeUSHI MaJIOTO ITOPITHS,

Bl

S, :ﬂ.‘d—'“_
| 4
JlaBneHue p mepenaercsd O€3 M3MEHEHHU I0J] NoplueHb [/ OOoJbIIero JgHaMeTpa.
[IpeneOperasgs mpakTHUECKN HE3HAYUTEIILHOII IIOIPAaBKOM Ha Pa3HOCTh BBICOTHHIX
TOJIOKESHUI HIKHIX MOBEPpXHOCTE IOpIIHEH, IIoIyYaeM CIUTYy JaBJI€HUI - Ha OONBLINHII

IIOPIIICHLE.

p=

B:I — E-ii‘S'g

rae: S, - INIOI[agb CeUeHHS OOIBIIOrO ITOPIIHS:
. d:
15 1 :u'T — .
* Ty

YUYHTHIBAs INOTCPH Ha TPCHHE B ABHAXVYIIIIXCH YdACTAX H YVICHUKH KILIKOCTH BBCACHIICM KILI }?:,
ITOIIYYHM 3HAYCHHE CHIIBI Fj:, CKHIIMArOILEH ITPECCYCMOC TEJIO.

M

F, =nP.7 4;
i - A4

KIIJI mpecca oObIYHO ITPHHUMAIOT paBHEIM (,8+0.85.

BEIMTPHIIIIEM B CHIIE B THAPABIHMYECKOM IIPECCe Ha3bIBAaIOT OTHOINEHHE CHIIBI, IPECCVIOINEH TEllo
F >, K cHile, IPHIIOKEHHOH K phryary F:

B pabore 1mo H3BeCTHOMY JABIEHHIO B CHCTEME HEOOXOAMMO OIPEAEIIHTE AESHCTBYIOIIHE CHIIBI F,
P; P, F,H BRIUTPHIII B cHlIe W, IS YeTBIpEX 3HAUYCHII JABIICHHS B CHCTEME. BBRIUUCIIEHIS CBOASTICS B
TaOJIHITY:

Tabmmia 4
OO0paboTka pe3yIbTaTOB OIbITA

NoNe OITBITOB

3aJaHHbIe H BEIYHCIIEHHBIE BEJIMYHHEI O0o3HauYeHHe PasMepHOCTB 0 5 3 | 4
JlaBJIEHHE B CHCTEME P H/m’
, b H
Ve, MpHTaHAZMOE SANMIKANIIE Dhryara F, =P
- FRTETRT ST ETATET W, ) - -{l’
(Emada Mﬂ[ﬂﬁ)ﬂuw{ﬁ%ﬂeucampn%a P — pS ; H
Cuta Ha GOJBIIIOM ITOPIIHE P, =ps, H
CHTA ERMAB AT Tipetéyemoe Teno F, =P, H

BEINIPEINI B CHITE 14 -
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JlabopaTopHasi padota Ne 5§
IcciaegoBaHue padoThbl rHAPABJIHYECKOT0 Ipecca

HE.J][: pﬂﬁﬂThI: HCCJICJOBAHHC T H3YHCHIC paﬁDTBI I'IAPaBIIHMHYCCKOI'O IIpECCd

3HATHE:

K.]’IEICCH(I)HKELL[HH I'mapo 1 IIHCBMOIICPCAat, o0IacTi ux IIPIIMCHCHITA,
IIHCBMOIIPHUBO/J, I'MAPOIIPHNBOA. I'HAPAaBIIMHYCCKIIC MAIlIMNHBI H IICPCAaHll, JIOIIACTHBIC
MAIIIITHEIL, OOBLEMHEIE Ir'imapolicpciaaill, MCTOJHNKa PACHCTA I IIPOCKTHPOBAHIIA,
HHEICCH(I)HKHL[HIL yCTpDﬁCTBa I IIPHHITAIIOB ,[[EﬁCTBHH I'APaBIIIMHYCCKHIX CHCTCM

Tu'T'TMO otpacnu

® OCHOBHBIE 3aKOHBI TJIPABINKNI
YMeThb:
® OIpPEAEIITE OCHOBHBIE pa3MEPHI 1 ITapaMeTphl TIAPABINUECKIIX MaIH;
® YUTaThb U BHIIIOJIHATEL UEPTEKU CO CHelNaIbHBIMI 0003HAUSHISIMI T'IApaBIIMIECKIIX
MAIIIIH 1 amnmnapatypsl B coorBeTcTBUN I OCT.
® YICJIEHHO OIIEHUBATH CIUIOBBIE BO3JEICTBIA KIJIKOCTI Ha TBEP/AbIE Tela 1 pabodne
OpraHbl IIPOCTENINNX I'UAPAaBINYECKIX MaIlUH,
® ONpPEACILITh MOTPEOHBIE pa3MePHl TPYOOIIPOBOIOB I 00ECIIEUEeHI OIITIMAalIbHO I
paOOTEI THAPABRIMUECKIX CICTEM I CBOEBPEMEHHOM ITOJaun KUIKOCTU
IIOTP EOUTEILIM;
Biajaers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTDL, IPOYHOCTE,
CXEM BO3AyXO- U BOJOCHAOXKEHIMSI MNpeANpPUATHII TpaHCIIOpTa, BOMIPOCOB HX
SKCILTyaTallul 1 0OCITy JKIBaHIL.
® 3HAHUSIMU OCOOEHHOCTENM KOHCTPYKIIMM ¢ pacueTOB Ha HaJEeKHOCTb I«
IIPON3BOAUTEIILHOCTE CXEM BO3IyX0- I BOJOCHAOKEHI IIPEeANpUATUII TPaHCIIOPTA,
BOIIPOCOB UX SKCIUTyaTal[iU 1 0OCITy AKIBaHISL.
® COOTBETCTRYIOIIEN TEPMUHOJIOTUEIL,
®

HaBBIKdAMI H3MCPCHIIA JdBJICHIIA 1 PACX0O /4 KIIJKOCTIH B I'IAPABJINMYCCKIX
CHCTCMax.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Oo1ne cBegeHUA

PacxogoM MOTOKa KHAKOCTU Ha3bIBa€TCS KOIHMYUECTBO JKUAKOCTU, IIPOTEKaroIeil
yepe3 IIONepeuHOe CeueHHe II0TOKa B €JUHUIy BpeMeHU. lIpu 3ToOM KOIHMYECTBO
IpOoTeKaromell KHJKOCTH, M3MEpPEHHOE B OOBLEMHBIX eQUHHIlaX, HOCHUT Ha3BaHHE
00BEMHOT0 pacxo/a U obo3HauaeTcs uepes Q.

COOTBETCTBYIOMas 00LEMHOMY pacXoQy Macca KUAKOCTU Oy Ha3bIBA€TCSI MACCOBLIM
pPacxoJ0M, a BEC KUJIKOCTU BECOBEIM pacxogoM Og.

B rugpoMexaHUKe TIJIABHBIM 00pa3oM IIPHXOJUTCI UMETh JOeJI0 ¢ OOBEMHBIM
PacXoJ0M XKUAKOCTH, B JalIbHENIIeM HazblBAEMEIM IIPOCTO PACXOJOM.

ME}K,[[}" OOBLEMHBLIM MACCOBLIM U BECOBBLIM pacxodaMil CYIICCTBYIOT CIICIYEROIIIIC
IIPOCTEIC 3aBHCIIMOCTIH.

Q_-w :f"{_? I1 Q{; :;{%TQ

rae. /7 - INIOTHOCTb XKUIKOCTI,
g - YCKOPEHNE CIUILI TSKECTIL

PHBMEPHDCTH pacxo/a.

OOBLEMHOTO [Q] :H MacCOBOTI'O lQ,-wl :%; BECOBOTIO le_;-] :%

Haunbonee uyacTo IpUMeEHseMble Ha IpaKTHUKE €AUHUILI H3MEPEeHUS: OOBeMHOIO
pacxoZa — M>/c, M’/4, JI/c, JI/MHH, MAaccoBOIo pacXoja — KI/c, KI/MUH, Kr/4, T/c, T/d;
BECOBOT0 pacxojia — H/C, H/MIH, H/4, KH/C, KH/MHIH, KH/4, MH/C, MH/MIIH, MH/4.

Hapsagy ¢ TUM B THApOMEXaHHKE IIUPOKO MCIOJBL3YIOT paBHOZHAUAIUE PacXojIy
IOHATUS. IIPON3BOJAUTEILHOCTD, A€OUT, IPOITy CKHAsI CIIOCOOHOCTE.

Ha mnpaxTuke oueHb IIPOCTBIM I TOYHBIM METOJOM OIIpeJIesIeHIs pacxXoja SIBJIIEeTCS

0OBLEeMHEII CHDCD6? HDTDpBIf’I 34AKJIFOH4CTCA B HAIIOJIHCHIHN OIIPCACJICHHOI'O o0LeMa 2a
(bHKCHpDEaHHDE KOJIMYCCTBO BPCMCHII.

Ilens padoThI: ompeaelcHIE pacXola KUAKOCTU OOBEMHBEIM CIIOCOOOM — MEPHBIM
OaKOM.

OnucaHue YCTAaHOBKI H IIOPAJOK BBIITOJIHCHITA paﬁﬂTbI

MepHEII-0ak €MKOCTh ONPEACIIEHHOIO pa3Mepa C 3alOpHBEIM YCTPOIICTBOM,
IpeACcTaRIsIeT coOO0Il CpeACTRO I M3MEPEHN pacxXoga KugkocT. OTKphIBaeTCd KpaH Ha
I[I0JAIOMIEM JKHIIKOCTE TPYOOIIPORBOJE, M 3aKPLIBAETCS 3aIlIOPHOE YCTPOIICTBO MEPHOTO

Oakxa. MepHuIll Oak 0OOpyOBaH CTEKIISHHOII MEpHOII TpyOKOIl, MOKa3kIBarOIell YPOBEHE
KHIKOCTH I10 Me€pe HaloJIHeHn: (puc. 14.)

h” |
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JOKYMEHT MNMOANCcAH _E' .
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Puc. 14. Cxema mepHozo baka

[loguaTHEe YPOBHA XKHAKOCTH B MEPHON TpyOKe (PUKCHUpYEeTCSI XPOHOMETPOM, a
BEJIMUIHEI BPEMEHH 3aHOCATCS B TaOJIMITY.

OmnpenengeM 00beM KHUIKOCTH IO (popMyIIe:
V=5 -H
rae: S —IUIoIalb *KHMBOrO CEUEHII MEpPHOro Oaka, M-,

H — BBICOTA IIOAHATUS YPOBHSI B MEPHOI TPy OKe, M.

Torma, pacxo KHUAKOCTH:

[ — BpeMs IIOJHATHUS YPOBHS B MEPHOII TPyOKe.

H3aMmepeHns Npon3BOAATCS Ha TPEX YPOBHAX IIPU HEM3ZMEHHOM PacXoJie KUAKOCTH, 1
CpeJHEE 3HAaUEHIE pacxoga ONpeAeILieM 110 (popMyJie:

0. —Q+0:+0
3
Tabmmia 5
OO6paboTka JaHHEIX OILITA
Benmunna O0o03HaueHUe B AuHmIIa Ne\e orerTos
13M. 1 2 3
[Imomaae ’KMBOTO CEUEHUS MEPHOTO S =a-b M
Oaka
BeIcoTa MOJHATUS YPOBHS B MEPHOI H M
Tpy Oke
OOBEM KUJKOCTH B MEPHOM Oake V=81 M
Bpems HammoIHEHN:sI MEpHOT0 Oaka t CEK
PacxoJ1 ’KUJKOCTH Q=V/t M’/CEK
. _9+0, +0, M’/cek
CpeaHmil pacxo/ KUJIKOCTI = ;

a=1lmb=15Mm

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopaTtopHas padora Ne6
HccieqoBaHue pe:KUMOB JBH:KEHHA KHUIKOCTH

HE.J’[L pﬂﬁﬂThl: HNCCJICJOBAHNC 1 N3YVHCHIIC PCXRKIIMOB JABIMKCHITA XKITJKOCTI

3HATHE:

K.]’IEICCH(I)HKELL[HH I'mapo 1 IIHCBMOIICPCAat, o0IacTi ux IIPIIMCHCHITA,
IIHCBMOIIPHUBO/J, I'MAPOIIPHNBOA. I'HAPAaBIIMHYCCKIIC MAIlIMNHBI H IICPCAaHll, JIOIIACTHBIC
MAIIIITHEIL, OOBLEMHEIE Ir'imapolicpciaaill, MCTOJHNKa PACHCTA I IIPOCKTHPOBAHIIA,
HHEICCH(I)HKHL[HIL yCTpDﬁCTBa I IIPHHITAIIOB ,[[EﬁCTBHH I'APaBIIIMHYCCKHIX CHCTCM

Tu'T'TMO otpacnu

® OCHOBHBIE 3aKOHBI TJIPABINKNI
YMeThb:
® OIpPEAEIITE OCHOBHBIE pa3MEPHI 1 ITapaMeTphl TIAPABINUECKIIX MaIH;
® YUTaThb U BHIIIOJIHATEL UEPTEKU CO CHelNaIbHBIMI 0003HAUSHISIMI T'IApaBIIMIECKIIX
MAIIIIH 1 amnmnapatypsl B coorBeTcTBUN I OCT.
® YICJIEHHO OIIEHUBATH CIUIOBBIE BO3JEICTBIA KIJIKOCTI Ha TBEP/AbIE Tela 1 pabodne
OpraHbl IIPOCTENINNX I'UAPAaBINYECKIX MaIlUH,
® ONpPEACILITh MOTPEOHBIE pa3MePHl TPYOOIIPOBOIOB I 00ECIIEUEeHI OIITIMAalIbHO I
paOOTEI THAPABRIMUECKIX CICTEM I CBOEBPEMEHHOM ITOJaun KUIKOCTU
IIOTP EOUTEILIM;
Biajaers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTDL, IPOYHOCTE,
CXEM BO3AyXO- U BOJOCHAOXKEHIMSI MNpeANpPUATHII TpaHCIIOpTa, BOMIPOCOB HX
SKCILTyaTallul 1 0OCITy JKIBaHIL.
® 3HAHUSIMU OCOOEHHOCTENM KOHCTPYKIIMM ¢ pacueTOB Ha HaJEeKHOCTb I«
IIPON3BOAUTEIILHOCTE CXEM BO3IyX0- I BOJOCHAOKEHI IIPEeANpUATUII TPaHCIIOPTA,
BOIIPOCOB UX SKCIUTyaTal[iU 1 0OCITy AKIBaHISL.
® COOTBETCTRYIOIIEN TEPMUHOJIOTUEIL,
®

HaBBIKdAMI H3MCPCHIIA JdBJICHIIA 1 PACX0O /4 KIIJKOCTIH B I'IAPABJINMYCCKIX
CHCTCMax.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Oo1ne cBegeHUA

BojgocnuBaMun Ha3BIBAIOTCS MCKYCCTBEHHBIE IIperpajbl B IIOTOKE CO CBOOOJHOII
ITIOBEPXHOCTELIO, ITOBEPX KOTOPHIX NPOMCXOIUT IIEPEIUB K IIKOCTH.

BogocnuBel HMEIOT HMINPOKOE IPHMEHEHHEe B TeXHHKE Kak B KaueCTBE OJHOTO U3
OCHOBHBEIX 5JIEMEHTOB PEUHEIX TIHUAPOTEXHHYUECKNX COOpPYKEHUII (BOJOOTINBHEIE
IJIOTHHBI, BOJOCOPOCHI), OHH TaKiKe HICIIONL3YIOTCS B KauecTBE H3MepHuTeseil pacxoja
KIIKOCTH — IMIaBHEIM 00pa3zoM B TIJIPaBINYECKUX J1a00PaTOPUSIX.

JInsa nesneil m3MEpeHusl pacxoOB KUJAKOCTEN IPUMEHSIOT OOBIUHO BOJOCIIUBEL C
TOHKHM BePTHKAaJILHLEIM IIOPOIOM, YCTaHOBJIEHHBEIM HOPMAaJIbHO HAIIpaBJIEHHIIO IIOTOKA M
IIMEIOIIIM MPSIMOYTOJIBLHEIE IWIN TPEeYyroJIbHEIE OTBEPCTUS (pUc.15.)

by

/

—

L
- .
(34}

XH

Puc.15. Booocnis

Takoll BOJOCINB MOKHO MPHOMIDKEHHO paccMaTpUBaTh KaK UYaCTHBINM CIIydail
ICTEUEHIST KUJKOCTH 4Uepe3 OoNbInoe OOKOBOE oTBepcTHe, korga H BeICOTa KHUAKOCTU
HaJl IToporoM (m3Mepenne H mpousBojutcs Ha paccTosHUM / >(3: 4)H, [Iepe] IOPOTOM,
TaK KaK OKOJIO CaMOT0 IIOpora UMEET MECTO IIOHIKEHIE YPOBHS KUJIKOCTI ).

OmpeneneHne pacxoa XKUAKOCTI UEPE3 BOJOCIUBHL C MIPSIMOYTOJIBLHEIMU IIOpOraMU
MOKHO IIPOU3BOJUTE 110 (DOPMYJIE:

O =m,bH, -,‘,-""’.-_gH.
rgec mgp — K'DEJ(I)CI)HLIHE:HT pacxoga BOJOCJIMBA C YHCTOM CKOPOCTH IIOAXO/JJa KIJIKOCTH

K IIOPOTY:
0 =m, +by/2 gHF‘ =m, DH ,.u."'IZgH]

rae. me — Ko3(UIIUEHT pacxXoJla BOJOCINBA, BEJIMYNHA KOTOPOTO MOXKET OFBITh
HaliJeHa I10 cleAyronlell sMnupudeckoil popmyie bazena-Ornu:

i ",

"'} - i
m = 0,405+ 2002 03878 ‘ 1+0.557
- H B B’

b 1 : .

-2

H,
H +u

4

JOKYMEHT MNMOANCAH
)_—[HH I3 MEPeHH PACKGOB, MCHAIOIINXCA B INIIPOKOM ANAIla30HE (T—ITD mMeeT MECTO

eptudmkar; 20000004 3E9ABEBO9S52205E /BAS00060000043E

]ﬁ o IPQBCAGEIIL  HCIIBITAHITA  HACOCa H T.H.), y,l[DﬁHEE IIPHMCHATE BOJJIOCJINIB C
TPEYI'OJIBHEIM IIOPOI'OM, TaK KaK J4:KC IIPII MaJIbIX PdACX0OJaX BEICOTa BOJEBI Ha/Jl IIOPOI'OM H

Oy e -MMe T AHAHWTEISHY IO BEJIMUIHY, IIOTPEMTHOCTL N3MepeHNI Oy AT HEOOIbIIoil. J{J1
9TOr0 BOJOCHHIBA pu ¢ =90, b=2H, n03TOMYy yYpaBHEHIE IIPIMET B




g_’} :HI[) ZH] HlngH :Jp;}.::ﬂI 21."'24?; HIE

—_—

OTCrO/Ia K03 (pPHUIIUEHT pacxoa BOJOCIINBA:

OnucaHue YCTAHOBKI I ITIOPAJOK BBEIIIOJIHCHITA paﬁﬂT

)

m, = ——

1

22g -H

..T'

—

2

YcTaHOBKA IIPpCACTAaBILACT co0Ooil MEpHE-Iﬁ Oak Ha/l HIIM paCHDHD}I{EHHBIﬁ BOJJOCIIIB

C TPCEYIOJIbHBEIM IIOPOI'OM. BricoTa KITAKOCTII HaJ IIOPOI'OM

MIBMEPSIETCS MEPHOU

nuHelkoll. OTKpBIBa€TCAd KpaH Ha MOJAIOIIEM JXUAKOCTE TPyOONpPOBOJIE U 3aKPBIBAETCS
3aIIOPHOE YCTPOICTBO Me€pHOro Oaka. PerymmpoBaHNEM OTKPBITHS — 3aKpBITHA KpaHa Ha
TpyOONpPOBOJIE CO3JAETCSA PEKIM TEUCHUS C OIPEJCIICHHBIM pacxodgoM (), KOTOpPOMY
COOTBETCTBYET BBICOTA JKHUJKOCTH HaJ IoporoM H; Ilo mn3MepeHHHIM BeINYNHAM

paccunThIBaeTCA K03 QPUIINEHT pacXoa BOJOCIIBA M.

Tabmmra 6
OO6paboTka JaHHEIX OILITA
a=2mMb=1m
NeNe onbITOB

Bennunna Obo3HaueHue | EauHuIa mm 1 5 .
[Imomaae ’KMBOTO CEUEHUS MEPHOTO ¢ M
Oaxa |
BricoTa IOAHATHS YPOBHS B MEPHOII 7 M
TpyOKke MepHOro Daka
OOBEM KUJKOCTH B MEPHOM Oake V=S -H M
Bpems HanoJHeHns: MEpHOTo Oaka t CEK
PacxoJ1 ’KUJKOCTH O=V/t M/ceK
BricoTa ’uAKOCTU HaJl IIOPOrOM H, M
BOJIOCIINIBA
KosddummeHT pacxoga BOAOCIIIIBA Mo

[Tocme 0oOpabOTKH MaTEpHAIIOB OINBITA CTPOHTCS TaPHPOBOYHAS KPHBAS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopaTopHasi padota Ne 7
I3yueHHe KOHCTPYKTUBHBIX 3/ 1€EMEHTOB rHAPOMAIIIMH U THIPOIIPHUBOI0B

HE.J]L pﬂﬁﬂThl: HCCJICAJOBAHHNC 11 N3YVHCHIIC KOHCTPYKTHBHBIX 3JICMCHTOB I'MAPOMAIIINH I

I'IJIPOIIPHBOJORB

3HATHE:

KHELCCH(I)HKHL[HH I'mapo 1 IIHCBMOIICPCat, o0IIacTyu NX IIPIMCHCHIIA
IIHCBMOIIPHUBO/J, IT'MAPOIIPHBOA. I'HAPaBJIIMHYCCKIIC MAIIHEBL I IICPCAaHIl, JIOIIACTHEIC
MAIIIITHEBI, OOLEMHELIE Ir'imapolicpcaaill, MCTOJHKA PACHCTA 1 IIPOCKTHPOBAHIIA,

KJTacCH(UKAIIIN, YCTPOICTBA N MNPHHIIUIIOB ACICTBUA THAPARINUYECKHX CHCTEM
Tu'T'TMO orpacnn

® OCHOBHBIE 3aKOHBI TJIPABINKN
YMeTh:
® OIpEeAeIITh OCHOBHBIE pa3MEPHI U IIapaMeTphl I'IAPaBINUYECKIIX MaIH;
® YUTaTh U BLIIIOIHATL UEPTEKI CO CIIENMAILHRIMUA 0003HAUCHISAMI IIApaBIMIeCKIX
MAaIllIH 1 anmnapaTtypsl B cooTBeTcTBUU 1 OCT.
® YICIICHHO OI[CHUBATHL CIUIOBEIE BO3ICIICTBIA XKIJKOCTH Ha TBEpPALIE Tella I paboune
OpraHbl IIPOCTENINNX T'UAPaBINIYECKIX MaIlllH,
® OIPEICILITh OTPEOHBIE pazMEPHI TPYOOIPOBOOB A1 00OECTICUEHIII ONITUMAaJIbHOI
pabOTHI THAPABINMYECKIX CUCTEM U CBOEBPEMEHHOI MOJa4ul KUJKOCTU
IIOTPEeOUTEISIM,
Bianers:
® 3HAHUSIMU OCOOEHHOCTEN KOHCTPYKIIUU U PacuETOB Ha O€30IIaCHOCTB, IPOYHOCTE,
CXEM BO3AyXO- N BOJOCHAOXKEHI MNPEANPUATHII TpaHCIIOpTa, BOMIPOCOB HX
SKCILTyaTal[un 1 0OCITy JKIBaHIS.
® 3HAHHAMH OCOOEHHOCTEHl KOHCTPYKIIMM ¢ pacueTOB HAa HAJEXKHOCTbL U
IIPON3BOIUTEIILHOCTE CXEM BO3QyXO0- U BOJOCHAOKEHUS NpeJIpUSATHII TpaHCIIOPTa,
BOIIPOCOB UX 3KCILIyaTallIN 1 0OCIy KIBaHUS.
® COOTBETCTRBYIOIIEN TEPMUHOJIOTUEIL,
L

HaBBIKdAMIH H3MCPCHIIA J4BJICHIIA 1 PACX0O /4 KIIJIKOCTH B I'IIPABJINMYCCKIX
CHCTCMAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:
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OO0rIe cBeIeHIS

OmHa 13 OCHOBHBIX 3ajJad T'HUAPaBIINKM — OIIEHKAa IIOTEPh Hallopa Ha IIPEOJIOJIEHUE
MIIPABINYECKIIX COIIPOTURIIEHNI, BO3ZHUKAIOIUX IIPU JABMAKEHUN peaIbHBIX KUJKOCTEN B
pPa3INMUHBIX TUPaBINUYECKUX CUCTEMAX.

YToOBl IpaBIWIBLHO OHNPEACIINTE ATU CONPOTHBICHUS, IIPEKIE BCEro, HEOOXOIUMO
COCTaBUTh SICHOE IIPEJICTABIEHNE O MEXAaHN3ME CaMOIr0 JBIDKEHUA KUIAKOCTU. llpm
HCCIIEOBAaHNN BOIIpOCa MPUXOJUM K 3aKIIFOUECHHUIO O CYIIECTBOBAHMU JIBYX pPa’3INUHBIX,
pe3K0 OTINYAIOMIMXCS PEKIMOB JABIKEHU: JJAMUHAPHOI'O (CJIOUCTOr0) 1 TypOyJIIEHTHOTO
(BuxpeBoro). Ilpm maMmHapHOM [ABIDKEHHM YacTHILI JKUJAKOCTH JBHXKYTCS Oe3
[IEpEMEIINBAaHNA, WX TpPaekTOpUU HE IIEPECEKaroTCs, HaOIIOJAeTCsd  CJIONCTOE
[IEpEMEIICHIE.

JlaMUHApHBEI peXUM HaOMOJaeTcd IMPEUMYIIECTBEHHO IIPH JIBMXKEHHU BI3KIX
KHUIAKOCTEN — He(pThb, OUTYM, CMa304yHBEIE Macjla M Jp. IWIN [OPU JBHUKEHUH JTFOOBIX
KUJIKOCTEN ¢ MAJILIMU CKOPOCTSIMI.

TypOyneHTHBI peXUM XapaKTEpPH3YETCd OCCIOpSAOUHBIM OBIDKEHHUEM UYacTHI
KHIKOCTH 1 IMEET MECTO IIPU CPABHUTEILHO OOJILIINX CKOPOCTIX M MaJIOi BI3KOCTH.

CyIIecTBOBAHIE TOTO MJIM NHOIO PEKIMa B TPyOOIIPORO/JIE ONpEAEIISIETCs 3HAaUSHIIEM
Oe3pa3MepHOIl BeINYNHEI — uncia PeilHoJb aca:

Re = vd
y
rae. V' — cpeHssl CKOPOCTh ABMIKEHUS KUK OCTI,

d — BHY Tp€HHUI JUaMeTp TPY OHI;

V - KuHeMaTH4deCcKuil K03 (p(PUITUEHT BI3KOCTI.

C ¢u3ndgeckoil TOUKHN 3peHHs 4HciI0 PelHoIbAca XapaKTEpH3yeT COOTHOIICHHE
MEXKIY CUJIIAaMH HMHEPLUH U BS3KOCTHU (BHYTPEHHEIrO TPEHI ), ACHCTBYIOIIMMU B IIOTOKE.
Korga mpeoOmagaroT cuibl BSI3KOCTU (4umncio PeilHoJbjJica Mallo), YacTHUILI JKUIKOCTH
JIBIDKYTCS, HE IEPEMEIINBASICh.

Ecnn ke nmpeobiialaroT MHEPIIUMOHHBIE CIJILI (KOTJa YICJIO CPABHUTEILHO BEIINKO ), TO
YIOPSAAOUEHHOCTh JBIDKEHUS YaCTUI] HAPYIIA€TCs, OHU JIBUKYTCSA XaOTUUECKI.

OnelTaMHI yCTaHOBIEHO, uTO Ipu Re<2320 B kxpymIioll IIIMHAPUYECKOIl TpyOe
CYI[ECTBYET YyCTONUMBOE JiaMuHapHoe TeueHue. llpm Re>2320 crnoucroe maBUKEHUE
HapymaeTrcs, U o Re=4000 mmeer MecTo Tak HazblBaeMas MIepexofHas 00IacTb, A
KOTOPOM XapakTepHa IepeMexaromasl TypOyJIeHTHOCTb, TO €CTh MNEPHOJAUUECKOE
IN3MEHEHIE XapaKTepa TE€UEHI ¢ JJAaMIHApHOTO Ha TypOyJeHTHOe. JlJaMMHapHOE€ TEeUEHNE
MOXKET COXpaHAThCA I Ipu Re>2320, HO oHO OyJeT HEyCTOMYUBBEIM, I IPU HEOOJIBIINX
BO3MYIIEHIIX (TOJTUKH, BUOpAINN ) cpa3y kK€ NEPexX0oaUT B TYpOyJIECHTHOE.

Yucso PeliHonbca, IIpu KOTOPOM IIPOUCKXOAUT MEPEXO/ OT JJaMUHAPHOTO TEUEHMA K
TypOyJIEHTHOMY, HOCHUT HazBaHHE KpUTHUecKoro umcia PeliHonbaca Reg. g TpyO
Kpyrinoro cedeHns Reg,=2320. J{711 OTKPBEITEIX IIOTOKOB B KauecTBE JIMHENHOU
XapaKTEPUCTUKN MNPUHUMAIOT THApaBINUECKHN paanmyc R (oTHomeHme IUIomaal K

CMOYEHHOMY IIEPUMETPY X).

AOKYMEHT MNOANMCAH
INEKTPOHHOW NOANWUCEID
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| i =) V;{p — KPHTHHCCKAA CKOPOCTbL, COOTBCTCTBYIOIIdA CMCHC PCXKIIMOB.



Kpurnueckoe uncno PeliHonbAaca 471 OTKPHITEIX HOTOKOB paBHO 500 (Rewp=500).
Iless padoThI:

1. BmyanrHOoe HaOmMOAeHNE JIAMUHAPHOTO U TypOYyJIEHTHOTO PEXHMOB JBUKEHIIS
’KIJIKOCTH, a TAaKK€ CMEHEI PEKIMOB.

2. BriuncieHne 1mo OIBITHBEIM JaHHBIM 3HaueHHl Re mpm HaOmoOjaeMBIX peknMax U
[IepeEXo]e 13 JJaMHHAPHOTO B TypOyJIEHTHOE JABIDKEHIIE.

OnucaHue YCTAaHOBKH H IIOPAJOK BBIIIOJIHCHITA OIIBLITA

YcTaHOBKa COCTOUT M3 HAIIOpHOro Oaka A, 3alloJIHIeMOT0 BOJOIL, M cocyna D, B
KOTOPBIII HAJIMBAaIOT Kpacsdmue BemecTBa. 1pydba B uMmeer Ha KoHie kpaH C,
[TO3BOJIAROINUIT PETYJIMPOBAThE pPacxXxoJl M CKOPOCTh [ABUKEHUSA KUAKOCTU. K3MmepeHue
pacxojJa JXKIIKOCTH OCYIIECTBIISIETCS 0OBEMHEIM CIIOCOOOM IIPH IIOMOIIM MEPHOTro Oaka.
Tpyba B uMmeeT [uId OCYIIECTRICHUS IJIABHOIO BX0/Ja B HEE BXOJHYIO BOPOHKY, U3 COCY/a
D mojBeneHa TOHKasd TpyOKa ¢ 3aXHMOM FE. II0 KOTOpOIl B IIOTOK IIOJAFOTCS KpacCSIIHe
BellecTBa. Bo BpeM: OIBITa YPOBEHL BOJBI B Oake A MHOAAEpPKUBAETCS MOCTOSHHBEIM C
[TOMOIILEO IIEPEIINRA.

OIIBIT HAUMHAETCSA C MaJIbIX CKOpOCTel, JJid A3TOoro kpaH C HEMHOTO OTKPBIBAIOT U
OJHOBPEMEHHO IIyCKalOT KpacsIue BeIecTBa uepe3 TpyOky. B cTeknsgHHOU TpyOe
JIOJKHA OBITH BUJHA OKpalI€HHas CTPyilka, KOTOpas JIETKO BBIAEIISETCS B ABIIKY IIEMCS
rmoToke. CJieIoBaTEILHO, ABUKYINAICA CTPYHKA S-S5 HE MEPEMEININBAETCI C COCEIHUMU
CTpylKaMM, T.€. HaOIOJaeTcsd CTpyHuaToe [JBIDKEHIE HAa3bIBAEMOE JIaMHHAPHEIM.
YBennuuBas CTeIeHb OTKPHITUA KpaHa C yBEINMUNBAIOT CKOPOCTh ABIKEHUS JKIJIKOCTH J0
TeX IIOp, IOKa CTpyilKa KpacsdIero BEIecCTBa HE HAYUHET TEPAThHCI B OOIIEM IIOTOKE
KHIAKOCTH, T.€. MPOHCXOJUT IepexoJ] M3 JIaMUHApHOIO peXuMa B TYpOYJIEHTHHIIL.
JlambHENIIINIM OTKPBLITUEM KpaHa yCTaHaBJINBAIOT CKOpPOCTB JIBIIJK €HILS,
COOTBETCTBYIOIIYIO YCTAHOBHBIIEMYCS TYypOyJII€HTHOMY TEUEHHIO, CTPYyIMKa COBEPIIEHHO
IICUE3a€eT, ITIOTOK OKPAIIIBAETCSI paBHOMEPHO.

B kaX)IoM OILITE IIPOM3BOJAT 3aMEPbl TEMIIEPATYpPhl, BPEMEHU IIOJHOTO UJIU
YaCTUYHOTO 3alI0JIHEHII MEepHOTO Oaka, oObeMa MEpHOro Oaka.

PesynbTaThl 3aHOCAT B TaOIUIYy 7.

ONBIT, COOTBETCTBYIOI[UN IMEpPEeXOoAy U3 JIAMUHApPHOIO B TYpOYJIEHTHBIN PEXIM,
IIPOU3BOJIAT 3 paza JJId O0JIe€ TOUHOTO YCTAaHOBIEHHUS KPUTHUIECKOro dncia PeliHob/Ica.
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1. bapxanckmii, E.E. I'mapaBamyeckrie H ITHEBMAaTHYSCKHE CHCTEMBI TPAHCIIOPTHOIO H
TPAHCIIOPTHO-TEXHOJIOTHUYECKOTO0  MexXaHHueckoro obopyaoBanna / E.E. BapxaHcikni |
MunnctepcTBO TpaHciopra Poccrrickon Depepaiiny, MOCKOBCKas IOCYAapCTBEHHAS aKaJleMHS
BOAHOIO TpaHcropTa. — MockBa : Aimeraup-MI'ABT, 2013. — 190 ¢. : wn., tadmn., cxeM. — Pexum
noctymna: 1o Tommmicke. — URL: http://biblioclub.rwindex.php?page=book&i1d=429837 . —
bubGmiorp. B kH. — ISBN 978-5-905637-03-2. — TeKCT . 3JIeKTPOHHBIH.

IlepeyeHb JONMOJHHUTEILHOM JIMT €PATYPHIL:

1. Tlasymxmna, O.B. I'mppaBmika u ruaportHeBMonpHBoJ / O.B. IlazymkmHa ; MuHHCTEpPCTBO
oOpaszopaHnga H HaykH Poccuiickon @epepaipn, DelepallbHOE T'OCYAAPCTBEHHOE OIOMKETHOE
o0Opa3oBaTeIbHOE VUpeXKAeHHE BBICHIETO ITPO(PECCHOHAIBHOIO 00pa30BaHHI "YIIbSIHOBCKHII
TOCYAAaPCTBEHHBIH TEXHHYECKHH YHUBEPCUTET", MHCTHTYT JUCTAHIIHOHHOI'O H JOIOJIHHTEILHOI O
oOpaszopaHHa. — YIBSHOBCK Yl TV, 2012. — 135 ¢. : wn, 1abi., cxem. — Pexum gocryma: 1o
nofarrcke. — URL: hitp://biblioclub rwindex. php?page=book&id=363457. — bubmmorp. B KH. —
ISBN 978-5-9795-0986-0. — TeKcT : 3lIeKTPOHHBIH.

IlepedeHns pecypcoB HHPOPMAIHOHHO-TEJIEKKOMYHHKAIIHOHHON ceTH <«lIHTepHeTY,
He00X0/MMbIX /IJI5l OCBOEHHSA U CIHILIMHDbI
1. DOnexrpoHHO-OHOMmMoTeyHas cHcreMa IPRbooks
2. DiekTpoHHasa OHMOIHOTEYHas CHCTeMa « Y HHBepCHTeTCKas OHOIHOTeKa on-liney
3. DONeKTPOHHO-OHOIMMOTeYHasa cucTeMa JIaHb

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
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DIalerneil LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS

AMUHUCTEPCTBOHAYKU U BEICIIIET'O OBPA3SOBAHUSI POCCUHUCKON OEIEPAITUU
OEJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JEHUE
BBICITETI'O OEPA30BAHMA



«CEBEPO-KABKA3CKHWH ®EJEPAJILHBIN YHUBEPCUTET»

[Iarruropcxaii mucTHTYT (proman) CKOY

MeTtoanueckue yKazaHusi
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TPaHCIIOPTHO-TEXHOJIOTHYCCKHX MAIIITHH H KOMIUICKCOB »
QI CTYICHTOB HAIIPABJICHHA ITOAI'OTOBKIL

23.03.03 DxcuryaTanus TPAHCIOPTHO-TEXHOIOI MUECKHX MAIINHH H KOMILIEKCOB
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TEXHOIIOTHYECKHMX MAaIlMH H KOMIUIEKCOB » IIO HAaIlpaBJIEHHIO IIOATOTOBKH OakamaBpo. 23.03.03
OKCIUTyaTalHg TPaHCIIOPTHO-TEXHOIOTHYEeCKIX MAIIIHH H KOMIUIEKCOB

Meroandeckoe TII0COOHE COHEepPKHT BeChb HeOOXOAMMSBIH MaTepHal I  BBIIOTHEHHS
CAMOCTOSITEJIbHOM  pabOThl IO JHCIFOUIMHE «I'HApaRIHYecKHe M ITHEBMAaTHYECKHE CHCTEMEI
TPAHCIIOPTHHIX H TPAHCIIOPTHO-TEXHOIOIHYEeCKHX MAIIIHH H KOMIUIEKCOB ).

B JTaHHOM MeTOAHYECKOM ITOCOOMH IIPHMBEJEHBI TEMBI H BOIIPOCHL JISI CaMOCTOSTEIBHOIO
H3YUEHHA.
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1.00man xapakTepHCTHKA CAMOCTOSATEIbHOH PadoThI CTY/IeHTA



CamocTosaTeNnbHasg pabora — 5TO BHA VUeOHOH AESTEIBHOCTH, BEIMOIMHSIEMBIH VYYalllUMCSI ©Oe3
HEITOCPEACTBEHHOI'O KOHTAKTa C TIPEIofaBaTelleM IIH VIIPABIISEMBIH ITPEIOJAaBaTEIIEM OIIOCPELOBAHO
yepes CIEIHAIbHBIE YVUeOHBIE MaTepHallbl, HEOTheMIIEMOE OO0S3aTelIbHOE 3BEHO IIpolecca OOYUEHHS,
ITpeyCMAaT PUBAIOIIEE TIPEXKIE BCETO HHIANBHAYAIIBHYIO padoTy YUAIMXCS B COOTBETCTBHH C YCTAHOBKOH
ITpEIofaBaTells IWIH yUeOHHKA, IIPOrpaMMBl O0YUEHH .

Ha coBpeMeHHOM »3Tarle CaMOCTOSATEINBHYIO paboTy CTYJeHTa CIeAyeT pasAelHTh Ha padoTry ¢
OyMaKHBIMH  HCTOYHHKAMH  HH(pOpPMAIMH, T.e. Yy4eOHHKAMH, METOJAHYECKHMH  ITOCOOMSIMH,
MOHOIpa(pHsSIMH, JKypHaJIaMH H T.J[. H BIeKTPOHHBIMH HMCTOYHHKAMH HH(QOPMAI[MH, T.e. JOCTYII K
BIIEKTPOHHBIM pecypcaM uepes HMHTepHET.

CerofiHss CaMOCTOSITEIIBHVIO pPadOTy CTYIEHTa HEBO3ZMOXKHO IIPEACTABHUTE O€3 HCIIONB30BAHMS
HH(pOPMAaIIHOHHOH ceTH — MHTepHeT. HeoGX0MMOCTh HCIIONB30BaHHA M HTepHETa BOSHHKAET HE TOIBKO
ITPH TTOATOTOBKE K IMPAKTHYECKHM H CEMHHAPCKHM 3aHATHSAM, HO, B OOIBINEH CTEIIEHH, ITIPH HAIMCAHIH
Pa3sIMYHBIX HCCIEAOBATEIIbCKHX H TBOpYeCcKHX pabor. MHOrHme coOBpeMeHHBIE MOHOIpa(HH,
IIEPHOAMYECKHE KYPHAIBI H3MaHBI TOIBKO B 3JIEKTPOHHOM BHJE H C HUMH MOJKHO II03HAKOMHTEC S TOIBKO
B UHTEpHETE.

Iletm ® 33a7a49¥  CaAaMOCTOATEJbHOH  PpadoTbl:  (OPMHPOBaHHE  CIIOCOOHOCTEH K
CaMOCTOSATEIILHOMY ITO3HAHHIO H OOYYEeHHIO, IIOHCKY JIHTepaTyphl, OOOOINEHHIO, OQOPMIEHHIO H
ITPEJICTABIIEHHIO ITONYUYEHHBIX PE3VYIIBTATOBR, HX KPHTHYECKOMY aHaIN3y, IIOHCKY HOBHIX H HEOPIHHAPHBIX
PEIEHHH, apTYMEHTHPOBAHHOMY OTCTAaMBAHHIO CBOMX ITPEMJIOKEHHH, YMEHHH IO OTOBKH BEICTYILIEHHIT
M BEIEHHS JUCKY CCHIL.

KoMnereHnun ody4uaroierocs, (popMuapyemMblie B pe3yJabTATe 0CBOEHH A JHCITHILTHHbI

HarmneHoBaHIEe KOMIIETEHITHH

Kon, ¢popmymipoBka Kom, ¢popMymipoBka HHIHKATOPa [I1aHHpyeMble Pe3yIbTaThl 00yUeHIA IO

KOMITETEHI[HH IICIIHILIHHE (MOIVIIIO),
XapaKTepH3YIOILIHE STaIlbl
(hOpMITPOBAHIA KOMIIETEHIIII,

HH THKATOPOB
IIK-1 roToBHOCTE K WU T-1ni; Brageer MeTomamu ["'oTOBHOCTE K PYKOBOJCTBY
PYKOBOZCTBY OpraHM3aIfI PaGoT T10 BBLIITOJTHEHH A pador IO
BBITTOMTHEHH A PA0OT 110 | TexHIMECKOMY OGCITY KHBAHHIO 1 TEXHHYECKOMY  OOCIYKHBAHHIO U
TEXHHYECKOMY PEMOHTY aBTOTPAHCIIOPTHBIX PEMOHTY aBTOTPAHCIIOPTHBIX CPEJICTB
O0CITYKHBAaHHIO H CPECTB M HX KOMITOHEHTOB B H HX KOMITOHEHTOB
PEMOHITY COOTBETCTBHH C TPeOOBAHISAMH
dBTOTPaHCIIOPTHBIX OpraHu3aI[Hii H3rOTOBHUTEIIEH
CPEJCTB H HX
KOMIIOHEHTOB

N -2 Omnpenernser

paIHOHAIILHEIE MET OJ[BI

PAIHOHAIEHOI'O o0ecIieyeHH

ITpoliecca TEXHHYECKOr O

OO CITY KIMBaHI 151 PEMOHTA

ABTOTPAHCIIOPTHBIX CPEACTB H HX

KOMITOHEHTOB

AOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
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2. IInaH - rpadpHK BEOTOITHEHH I CaMOCTOSTEIIbHOH pPabOThI

Kozer CpencrBa OOBEM YaCOB, B TOM YHCIIE
peamzyeM TEXHOJIOTHI CPC KoHrakTH Bcero
BIX OLIEHKH as pabora
KOMITETEHIT Bup nesTelIsHOCTH .
- CTYJIEHTOB
15008 IIpeIogara
HHIIKATOp TEIeM
a(oB)
5 ceMecTp
[1K-1 CaMOCTOSITETIbHOE CobecegoBaHue | 60,69 7,41 74,1
H3YUYEHHE JINTePaTyPhl
10 TeMaM
No 1-6
IIK-1 IloaroToBKa K OTYET 0,81 0,09 0.9
1a00paTOPHBIM (I ChMEHHBIH)
3AH SITHSIM
HTtoro 3a 5 cemecTp 67,5 7.5 75
Hroro| 67,5 7.5 75

J.MeToanuecke peKOMEHIAINN M0 H3YYEHHIO TEOPETHYECKOr0 MATepHa.Jia

3.1. Buo camocmoameibHOU padomsl: camocmoameslbHoe U3yueHue aumepamypl

HM3y4uaTth yueOGHYIO JUCIIHIIINHY « [ MApaBIHyecKHe U ITHEBMAaTHYECKHE CHCTEMBI TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJIOTHYECKHX MAIIMH M KOMIUIEKCOB » PEKOMEHAYETCS II0 TeMaM, ITpeABapHTEIIbHO
O3HAKOMHRBIIINCE C COAEPKaHMEM KaXIOH M3 HHX B IporpaMMe MUCIPOUMHBL. [IpH TeopeTHuyecKoM
H3YUEHHH QUCIMIUIMHBL CTYIEHT JOIKEH ITOJIb30BAaThCSA COOTBETCIBYIOIIEH JHTepaTypoil. IIpHMepHEIN
IEpEeYEHb JIUTEPATYPRI IIPHBEIAEH B pabodeH IIpOorpaMMeE

Jlimss Gormee IIOMHOIO OCBOEHMS VY4eOHOrO MaTepHala CTYAeHTaM YHTAIOTCS JIEKI[HH II0
BaXHEHIIIMM pazjeilaM M TeMaM VyueOHOH JHCIPOUMHBI. Ha IeKIpsax #3naralorcs M JeTalIbHO
paccMaTpHBarOTCAd HauOOIee BaKHBIE BOIPOCHL, COCTABISIONRIE TEOPETHYECKHI M IIPAKTHYECKHI
(yHIaMeHT JHCIHITINHEL.

Hmoczoeslii npodykm: KOHCREKm JIeKIIHIL

Cpeocmea u mexHoocuu oueHku: Cobecedosariie

Kpumepuu ouenueanusa: OlieHKa «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH B IIOJIHOM OOBEME
H3YUYEH KYPC JaHHOH JICIIMIIIMHEL M BEOTOIHEHEI ITPAKTHYECKHE 3aJaHI S

OlLleHKa «XOPOIIO» BHICTABISETCS CTYAEHTY, €CIIH JOCTAaTOYHO IIOIHO H3V4YeH KYPC JaHHOH
ITUCIIMIUIHHEL M BBITTOJIHEHEI IIPAKTHYECKIE 3aaHH S

OlLleHKa «YIOBIETBOPHTEIBHOY BBICTABIISETCS CTYAEHTY, HELOCTATOYHO €CIIH ITOJIHO H3YYEH KYPC
IAaHHON JHUCIHIUIHHEI H BBIITOJIHEHEI IIPAKTHYECKHE 3aJaHIsI

OlleHKa «HEYIOBIETBOPHTEIILHO» BBICTABIIIETCS CTYAEHTY, €CIIH OTCYTCTBYIOT 3HAaHHSI M
ITPaKTHYECKHE HABBIKH 110 JJAaHHOH JHCIHIUIHHE.

TeMbI V11 CAMOCTOAT €JILHOT0 H3YYE€HHS:
BregeHne. CBOHCTBA KHIKOCTH.

['mgpocrarka.

KuHeMaTHKa H JHHaMHKA KHIKOCTH.
HeycraHoBHBIIEECS IBHKEHHE KHIKOCTH B TPyOax.

I IHPHBH&E@%E&HEHWWHTI MSCKHE CHCTCMEI.
0. CHCTEMBENHDIOBB RAFIAPOTHCTEM

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3.2. Buo camocmoamenibHOU padomsl: ROO20MOBKA K 1ADOPAMOPHBIM 3 AHAMUAM

Hmoczosestii npodykm: OTYET 110 1a0OpaTOPHOH padoTe
ﬂ,EﬁCTEHTE]‘IE?PC1 08.2022 no19.06.2023

eocmed i mexXHoOJIo2HH OUEHKH. 3aIIlliTa OTHUCTA
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KPHHIEPHH OUEHUG6OHUA. OIleHKa «OTIIHYHO» BBICTABIISIETCS CITVACHTY, €CIIH B IIOJIHOM 00BeME
H3VHUCH KYPC ITAHHOH THCITHITIIMHLI H BHOIOITHEHEI HﬂﬁﬂpﬂTﬂpI{BIE 3ad4aHI A

O1leHKa «XOPOoHIOGy» BBICTABIIACTCA CTYACHTY, CCIOI JOCTATOYHO IIOJIHO  H3VHUCH KVYPC IIAaHHOH
AJHCITITUIMHBI H BBITIOJIHCHBI HﬂﬁﬂpﬂTGpHBIE 3aaHIA

Ol1leHKa CYIJOBIICTBOPHTCIIBHO»? BBICTABIIACTCA CTYIACHTY, HCAOCTATOYHO, CCJIH IIOIIHO H3VUCH
KYyPpC IAaHHOH JHCLMIIIHHBI H BEITIOTHEHBI HﬂﬁﬂpﬂTﬂpI{BIE 3dJ4HIA

O1[eHKa CHEYAOBIICTBOPHTCIIEHO» BBICTABIIACTCA CTVIACHTY, C€CIOI OICYICTBYIOT 3HAHHA H
ITPaKTHYECKHE HABBIKH 11O IAHHOH JHUCLHIUIMHE

4. MeToan4yeckue YKa3aHHUA
MeToayecKHe yYKa3aHHS II0 BHIMIOJIHEHHIO JTa00paTOPHBIX PadoT IO AMCIMIUIMHE «[ HApaBIHYECKHE H
ITHEBMATHYECKHE CHCTEMBI TPAHCIIOPTHBIX H TPAHCIIOPTHO-TEXHOIOTHYECKHX MAIIMH H KOMIUIEKCOB »,
HaIlpapjIeHUs IOAroTOBKH 23.03.03 -  DKCIUIyaranusd TPaHCIIOPTHO-TEXHOJIOIHYECKHX MAIlMH M
KOMIUIEKCOB.

CnHCOK peKOMeHAYEMOH JIMTEPATYPhI
IlepeyeHb OCHOBHOH JIMTE€PATYPhI

1. bapxaucxrmi, E.E. [ugpaBmyeckue M IHEBMAaTHUECKHE CHCTEMBI TPaHCIIOPTHOIO H
TPaHCIIOPTHO-TEXHOJIOTHYECKOTO0 MeXaHHueckoro obopyaoBanusa / E.E. BapxkaHckiii |
MuHHcTepcTBO TpaHciiopra Poccuiickon MDeneparpm, MOCKOBCKasa rOCyIapCcTBEHHAS aKaleMILI
BOAHOrO TpaHcropra. — Mocksa : Ansranp-MI'ABT, 2013. — 190 c. : wi., Talir., cxeM. — PexxuM
nocrymna: 1o mommcke. — URL: hitp:/biblioclub.rwindex.php?page=book&i1d=429837 . —
bubmnorp. B kH. — ISBN 978-5-905637-03-2. — TeKCT . 3JIEKTPOHHEBIH.

IlepevyeHb JONMOJHHTEILHOM JINT €PATYPHI:

1. Tlasymxmna, O.B. I'mppaBmika u ruaportHeBMonpHBoJ / O.B. IlazymkmHa ; MuHHCTEpPCTBO
oOpaszopaHnga H HaykH Poccuiickon @epepaipn, DelepallbHOE T'OCYAAPCTBEHHOE OIOMKETHOE
o0Opa3oBaTeIbHOE VUpeXKAeHHE BBICHIETO ITPO(PECCHOHAIBHOIO 00pa30BaHHI "YIIbSIHOBCKHII
TOCYAAaPCTBEHHBII TEXHHYECKHIT YHUBEPCUTET", MHCTHTYT JUCTAHI[HOHHOIO H JOIMOJIHHTEILHOI O
oOpaszopaHHa. — YIBSHOBCK Yl TV, 2012. — 135 ¢. : wn, 1abi., cxem. — Pexum gocryma: 1o
nommmicke. — URL: http://biblioclub.ruw/index. php?page=book&id=363457. — Bubmorp. B KH. —
ISBN 978-5-9795-0986-0. — TeKcT : 3lIeKTPOHHBIH.

Ilepeuyenn pecypcoB HHPOPMAIHOHHO-TEIEKKOMYHHKAIIMOHHON ceTH <«lIHTepHeT),
He00X0/MMbIX /ISl 0CBOEHHS JHCIHILIHHbI
1. DOnexrpoHHO-OHOMmMoTeyHas cHcreMa IPRbooks
2. DOnekTpoHHas OMOIHOTEeYHAas CHCTEMA « Y HHBEpCHTeTcKas OHOMHOTeKa on-liney
3. DONeKTPOHHO-OHOIMMOTeYHasa cucTeMa JIaHb

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
Ceptudukar: 2 A3E9ABBBO952205E7BAS00060000043E
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