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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucyummHa «'ujpaBiuKa» obecieunBaeT (OpMHPOBaHHe C/IAYIOIIUX KOMITETeHLIHI
C Y4€TOM MH/UKATOPOB HUX J0CTH)XeHHUSA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK-4 CriocobeH UCI0/1b30BaTh PalliOHAIbHbIE METO/IbI
MO/|e/TMPOBaHKs MPOLIECCOB MPUPOAHBIX U TEXHUUYECKUX
CUCTeM, CIJIOLIHBIX Y Pa3feIéHHbIX CpeJl, Te0/I0TnYeCcKon
Cpe/ibl, MaCCHBa rOPHBIX MOPOJ,

OIIK-4.7

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh OCHOBHBIE TTOJIOXKEHHUS U
3aKOHBI MeXaHWUKH >KUIKOCTH U T'a3a,
K/1accuuKaimio 1 o01yo
XapaKTePUCTHKY, TEOPUIO pacueTa
TUZPABIMYECKUX eMKOCTEH,
TpyOOIIPOBO/IOB, OCHOBHBIX THUIIOB
HaCOCOB.
YMeTh UCTIO/b30BaTh PaljiOHA/IbHbIE
MEeTOZbI MOZIe/TUPOBAHHUSI
CriocobeH MPUMEHSITb 3aKOHBI | TH/IPABJIMUECKUX MTPOLIeCCOB,
JBYDKEHUSI M PAaBHOBECHSI PacCUUTHIBATH BEJTMYMHBI,
OTIK-4.7 JKUTKOCTEH U CrIoCOOBI XapaKTepU3YIOILUe JBWKeHHe
TIPUJIOXKEHHUST 3TUX 3aKOHOB K JKUJKOCTH, PEXXUMBI PabOTHI U
PEILIeHUI0 UH)KEHEePHBIX 3a/la4; | apamMeTphbl TPyOOMpOBO/IOB,
BbIOMPATh TI0 HA3HAUEHHIO
HeoOXOZMMbIe HaCOChI, POBOJUTH
WCTIBITaHUSI CUCTEM.
Bi1ajieTh HaBbIKaMU MTPOBE/IEHUS
KPUTHUECKOT'0 aHa/i3a Po0O/IeMHBIX
CUTyal[Uii Ha OCHOBE CICTEMHOTO
MOZAXO0/la, METOJMKAMU pacueTa u
MO/Ie/TMPOBaHUSI TUZPABINUYECKUX
TIPOLIECCOB M TPYOOMPOBO/IOB

2 MecTo aucnuniMHbl B cTpykrype OOII

W3yueHne JUCUUIUIMHBI «['WapaBnvka» 0a3upyeTcs Ha pe3ysbTaTaX OCBOEHHS
C/leiyIOIIMX JUCLUIIMH/TIPAKTUK: «MareMaTuka», «PUsnKa»

MCIyIIvHA SIBISIETCS TPeIIeCTBYOMeH /IS JUCLIATUTAH/TIPAKTHK:
3 O0beM AUCIHMILTHHbBI

O6Bem aucHMIUIMHEBL cocTaBasgeT — 3 3ET
Bup yueoHo# paboThI TpyA0oeMKOCTh B aKkajeMUYeCKHUX yacax
(OpuH akageMuUyecKuii yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHUYECKOT'0 Yaca)
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YueOHbIi rof, No
Bcero 2
3
00111351 TPYZA0€MKOCTh AUCIIUATIIMHBI 108 108
AyaUTOpHBIE 3aHATHS, B TOM UHCJIE: 14 14
JIEKLINU 8 8
nabopaTopHbie pabOThI 0 0
TpaKTUYeCKUe/ceMUHapCKye 3aHsATUs 6 6
CamocrosTenbHast paborta (B T.u. 85 85
KYPCOBOe MPOeKTUPOBaHKeE)
Tpy0eMKOCTb IPOMEXKYTOUHOM 9 9
aTTecTtaluu
131/1,/:[ IIPOMEXKYTOUYHOU aTTeCcTal[uu ) DK3aMeH,
UTOr0BOI'O KOHTPOJIA I10 JUCLUIL/INHE Sxk3amen, Kypcosast pabora Kypcoas
pabora
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIe JaHHbIE M0 COAEP)KaHHUIO AV CLUTI/IUHBI
YueOusbIii rog Ne 3
Bujbl KOHTAKTHOH pPadoThI
N | Moo e e 1 fsemn | PO | Semme
n/n b ni UIUTUHbI Ne Ko Ne Ko, Ne Ko, No Ko, KOHZ‘monﬂ
Auct - UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
IIpepmer
1 U/IPaB/IUKU. 1 2 3 34 Otuer
BBopgHas nekuus.
1 | CwoHcrsa 2 1 1 1 2,3 5 Oruer
JKUJTKOCTEH.
2 I'mppocraTuka. 3 1 2 1 2,3 5 Ortuet
Kunematvka u
3 JVHaMMKa 4 1 3 1 2,3 5 Otuer
JKUJTKOCTH.
I'uppaBavueckuit 12
4 pacuer 5 1 4 1 ’3 ’ 26 Otyer
TPyOOMIPOBOIOB.
Ucreuenune
5 | KmAKOCTEH M3 6 1 5 1 2,3 5 Oruer
OTBEPCTUM U
HACaJIKOB.
OcHOBBI TEOPUU
6 TULpOAMHAMUYECK 7 1 6 1 2,3 5 Ortuer
oro 1ojo6wusl.
IIpomesxyTouHas OK3aMeH,
arrectauys 9 KypcoBas
pabota
Bcero 8 6 94

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHHI

YueOusbIii rog Ne 3

Ne Tema

KpaTKOE coaepKaHue

1 [IpesmMeT ruipaBavKu.

3azauu Kypca. OCHOBHBIE [10JI0KeHHUS THIPaBIUKH.
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BBojHas yiekiys. [TonsTus. OnpesiesieHus!.

1 CBolCTBa KUJKOCTEM. Cuibl, 1eHCTBYIOIIME Ha KUAKOCTh. JlaBnieHue B
xuakoctu. OTHOCHTE/IbHbIE MacCOBbIe U
TIOBEPXHOCTHBIe CUJIbl. DU3NUecKre CBOMCTBA
JKUJKOCTEH.

2 I'mgpocrartuka. I'mgpocratuueckoe faBneHuve. [laBjieHue JXKUAKOCTA
Ha HaKJIOHHYIO Y KPUBOJIMHENHYIO CTEHKY.
OTHOCUTE/NbHBIM MOKOM YKUJKOCTH.
['mapocraTnyeckre MallvHbI.

3 Kunematuka v frHamyka | CTaljoHapHOe M HeCTallMOHapHOE [IBMKeHNe
JKUJKOCTH. JKUIKOCTHU. JKHBOe ceueHUe U TU/[paBIndeCcKui
pazauyc. YpaBHeHUe bepHynnu /s uzieanbHOM
JKUIKOCTHU. ['eoMeTpuyecKuii, mbe30MeTpUUeCcKUu,
CKOPOCTHOM U MO/HbIN Hamop. YpaBHeHUe bepHynau
JLIs1 pea/ibHOM >KUAKOCTH. ['uapaBanueckue moTepu.
Pe>XrMbI TeueHust >KUAKOCTH B TpyOax. KaBurarusi.
[ToTepu faB/ieHys MPY Pa3/IMUHbBIX Pe)KMMax TeUeHMUs.
KosdduiuenT ruapasauueckoro TpeHus. MecTHble
rU/IpaB/dyeCcKre CONPOTUBJIEHMUSI.

4 I'mppasmueckuii pacueT | [IpocTeie TpyOONPOBO/BI: TOCTOSTHHOTO CEUeHMUs, C
TpyOOMIpPOBO/OB. rapa’siieJibHbIM U TI0C/IeloBaTeIbHbIM COeJUHEHUEM
Tpy6. Pa3BeTBrieHHsIN TPyOOnpoBoA. CroKHbBIE
Tpy6orpoBoabl. TpyOoIpoBoA ¢ HACOCHOM Mojauei.
['uppaBivuecku yaap.

5) VcTeuenue xxugkocTei VcTeueHre yepe3 Masoe OTBEPCTUE B TOHKOU CTEHKE.
Y3 OTBEPCTUH U CosepiieHHoe cxxatue CTpyu. VicteueHue u3
HacaJKoB. pas/IMuUHBIX BUZIOB HacaZKoB. OrpeseneHre CKOpOCTU

CTpyH U pacxofa. McreueHre npu repeMeHHOM
Hariope. laBieHue CTPYH Ha TBepZ0e Tero.

6 OcHOBBI Teopuu ['eomeTpuueckoe, KMHeMaTUUYeCKOe U JUHAMHAUYeCKoe
TU/IPOMHAMUYEeCKOr 0 nogo6ue. Knaccudukarus cun. ®@opmyna mogoous
no06wusl. Herotona. Kputepuu nopobus ®pypa, PetiHonbca,

Oiinepa, Maxa, Ctpyxana, Bebepa.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT
JIabopaTopHbIX paboT He TIPeyCMOTPEHO
4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN

YueoOusnIii rog Ne 3

. Kosi-Bo akajeMuueckux
Ne TeMbl NPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB
Vi3yueHue rpubOpOB /i1 U3MEPeHUs pacxo/ia v
1 naBneHus. Vi3yueHne ipubopoB /it U3MepeHust 1
BA3KOCTH JKUJKOCTEH.
2 PemieHue 3a/1ay Ha paBHOBeCHE XKUIKOCTEH. 1
3 PeluieHue 3a/1au 1o JUHAMUKE >KUJKOCTEM. 1
4 TpybonpoBoab! 1 pe3epByaphl: KOHCTPYKLIUU U 1
pacuer.




5 PereHue 3a/1au Ha MCTeUYEHHUE >KUJKOCTEH. 1
6 Teopwusi mogo6usl. 1

4.5 CamocrosiTesibHasi padoTa

Yueousbrii rog Ne 3

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 Harmrcanne KypcoBoro mpoekTa (paboThbl) 21
2 [TogroTroBka K czjaue M 3alliUTe OTUYETOB 18
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 46

B xofie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIO/Ib3YIOTCS C/eyIollie UHTePaKTUBHbIe
MeTozbl 00yueHusi: B xo/ie poBeieHus JIEKL[|M, TIPAaKTUYeCKUX paboT UCTIONMB3YIOTCS
CJlefyroIIie MHTePAKTUBHbIE MeTO/Ibl 00yUeHUsT: TPYIIIOBasi JUCKYCCHSI, B3aUMOTIPOBepKa
pe3y/IbTaTOB pacueTa MeXKy TapaMH 00yJaroIuxcst

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecreyeHUs1 JUCHUILTHHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI

5.1.1 Metoauueckue yKa3aHHUA A 00yuaromuxcs 1no KypCOBOMY
NMpoeKTHPOBaHHIO/padoTe:

MeTouueckrie peKOMeH/Jaluy 110 BBITIOIHEHHIO KyPCOBOM paboThI MO AWCLIUIIIHE
«'uppaBnuka», (paspabotunk Hikeropozmos A.11.)

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4aOHUXCs M0 MPAKTHYECKUM 3aHATHIM

MeTonueckue yKa3aHHs K BBITIOJTHEHUIO J1aO0OpaTOPHO-TIPaKTUUeCKHUX paboT 1o Kypcy
«['vapaBnvika ¥ TUAPOTIHEBMOTIPUBO», M3Z-Bo VIpI'TY, 2014 r. (pa3pabotunk Hixeropo/os
AN.)

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:
O6yuatoruecst ob3yIOTCS OCHOBHOM U IOTIO/THUTEILHOU JTUTEPATyPOH.

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTaluy Mo JUCHHUIINHE

6.1 OneHOYHBIe Cpe/CTBa /i/isl IPOBe/eHUs TeKyIlero KOHTPOJis
6.1.1 yue6HbIii rog 3 | OTuer
Omnucanue nponeaypel.

OOyuJaroIHiACs ONHUCHIBAET MPOL[ECC BHITIOTHEHUS PAKTHUECKOTO 3aHSATHS B COOTBETCTBUU C
3aJjaHieM, 00BbsICHSIeT TIOPSIOK TIPOBeIeH s paCueTOB M MOCTPOEHUST COOTBETCTBYIOIIUX
rpacdukoB. @opmMyUpyeT BbIBO/bl. BBIMOMHSIET CpaBHUTE/IbHBIN aHaIN3 pacyeTHbIX
pe3y/bTaToB C IPYTUMU 00yUaroIuMUCS.

KpuTtepun oueHuBaHus.

KauecTBo 3amoHeHus1 TaO/TMYHBIX JaHHBIX (€C/TH OHU 3a/]aHbl) U BLIMIOJTHEHUS PaCueToB,
KauecTBO rpaduyeCcKrx 3aBUCUMOCTEN, TIpOBepKa 3HaHUS pa3MepHOCTel TTapaMeTpoB U
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BeJINYMH, KaueCTBO (hOPMYJTMPOBOK C/ie/IaHHBIX BHIBOZIOB 110 paboTe, 001iasi OIjeHKa CTeTrieH!
yCBOEeHMsI MaTepHara.

6.2 O1jeHOYHBbIEe Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
Kputepum onjeHUBaHus OLleHUBaHUS
KOMIIeTeHI[MHU .
NMPOMEeXYTOYHOHU
aTTecTalMu
OIlK-4.7 Oco3Haet 3HaueHue OCHOBHBIX | JK3aMeH

MOJIOKEHW W 3aKOHOB  MexaHMKH | KypcoBasi paboTa
JKUAKOCTU, yMeeT TPUMEHSITh UX s
pellieHrs TPaKTUYeCKHUX HHXeHEepPHBIX
3a7ay. JleMOHCTpUpyeT CHoCOOHOCTB
WAeHTUOULIMPOBaTh U BBIOMpATh  T10
Ha3HAUeHUI0  HeoOXOAMMBbIE  HACOCHI,
TIPOBOJMTD WCIIBITAHUSL CUCTEM/

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Yue6HsbIii roj 3, TunoBbie ojeHOYHBIE CPEACTBA AJ/Is1 KyPCOBO# paGoThI/KypCOBOro
NMPOEKTUPOBAHUA N0 AUCHHIIMHE

6.2.2.1.1 Onucanue npoueaypol

OO6yuJaromuiics 0Ny CKaeTcs K 3all[uTe KypCcoBol paboThI, ec/ii paboTa BhITIO/THEHA B TIOJTHOM
00beMe B COOTBETCTBUH C TPeOOBAHUSIMH, TIPEIbsIB/ISIEMbIMH K 3ariuTe KP. 3HaHuUs
00yyaroIIerocsi OLieHUBAIOTCA M0 MATUOA/UILHOM 1ITKa/ie B COOTBETCTBUH C KPUTEPHUIMU
OLIeHUBAHMUSL.

IIpumMep 3a1aHUd:

Bormpocs! f71s 3ayThl KypCOBO# paboThI:

. OCHOBHOe ypaBHeHHe TUPOCTaTUKH, popmyJia.

. 'eomeTpuueckuii, mbe3oMeTpUUeCKHii, CKOPOCTHOM U MOJTHBIN Harop, popMya.

. YpaBHeHue bepHy/M [/151 BA3KOU XKUJKOCTH.

. l'napaBnrueckue roTepu Haropa 1o JjiMHe Tpy6oripoBoa, popmyiia.

. 'uppaBnrueckre MOTepu HAroOpa Ha MeCTHBIX COMPOTUB/IEHUSX, opMyJia.

. [lorepu Hanopa (z1aB/ieHus1) PU TypOY/IeHTHOM TeueHUU XKUJKOCTH, popMyIia.

. ®opMmysna AnbTILY/Is AJ1s oTipefiesieHus: KO3 duieHTa ruipaBiMueckoro TpeHusl.
. Pacuet nocsieioBaTeIbHO COeAMHEHHBIX TPYOOIIPOBO/IOB.

10. PacueT napasnensHO COeJMHEHHBIX TPYOOTPOBO/IOB.

11. PacueT pa3BeTB/IeHHOT'0 TPYOOIPOBO/a._

ONNUT A WN -~

6.2.2.1.2 Kputepuu oLieHUBaHMSA



OT/IMYHO

Xopomo

Y poBieTBOpHUTE/ILH
0

HeypoBiieTBopuTe/16HO

KP BbInosiHeHa B
yCTaHOBJIEHHbIE
CpOKH, opopmsieHa
B COOTBETCTBUHU C
TpeOOBaHUSIMH,
Npe/ibsIB/ISIEMBIMU K
oopmiieHHI0.
Tekct u
rpaguueckue
MOCTPOEHUS
BBITIO/THEHbI
rpPaMOTHO.
CB000/IHO B1afieeT
MaTepuasoM,
TIOHUMaeT U MOXKeT
OOBSICHUTD
T0JTy4YeHHbIe
pacyétHele
3HaueHwUs,
rpaduueckue
3aBUCUMOCTH.
I'pamoTHO OTBeuaeT
Ha MoCTaB/IeHHbIe
BOIIPOCHI. YMeeT
000CHOBBIBATh U
JlenaTb BbIBO/IbI.

KP BbInosiHeHa B
yCTaHOBJIEHHbIE
CpOKH, opopmsieHa
B COOTBETCTBUHM C
TpeOOBaHUSIMH,
TIpe/IbsIBJISIEMBIMH K
odopmIieHHIO.
TekcTt u
rpaguueckue
MOCTPOEHUS
BBITIOJTHEHBI B
TI0JTHOM 00BbeMe.
Bnageet
MaTepHaJIOM.
Homyckaet
HebobIIIMe
HETOUHOCTH TIPU
OTBeTax Ha
BOIIPOCHI U. YMeeT
000CHOBLIBATh U
JleniaTb BHIBO/IBI.

KP BbINosiHeHa B
1o/iHoM oO0beme. TTo
odopmiieHHo U
W3710)KeHUI0
MaTepuasa UMelTCs
3aMeyaHwusl.
Homyckaet
HETOYHOCTU B
OTBeTax,
HEe/I0CTaTOUHO
TIpaBU/IbHBIE
(hbopmyTHPOBKH,
HapyIIeHUs
JIOTUYeCKoM
roc/iefioBaTeTIbHOCTH
B U3/10)KEHU!
MaTepuasa u
BBITIOJTHEHUH PabOThI,
UCTIBITHIBAET
3aTpy/AHeHUs MpU
OTBeTax.

KP BbINoHeHa ¢
HapyllleHleM CPOKOB,
MMEIOTCSI 3aMeUaHusl 110
0o OopMJIeHHIO U
W3/10)KeHHI0 MaTepuaria.
IIpu oTBeTax Ha
BOTIPOCHI [IOMTyCKaeT
CyII[eCTBeHHbIE OIITHOKH,
He yMeeT yBsi3bIBaTh
TEOPUIO C TIPAKTHKOMH,
JIOTUYeCKU
Toc/ieJoBaTeIbHO
v3jlaraTb MaTepuar,
Jies1aTh BBIBO/IBL.

6.2.2.2 YueOHbIii roj 3, TUnoBbIe o1leHOUHbIE CPE/CTBA /I/IA MPOBeIeHUA YK3aMeHa 110

AUCIUTIITHHE

6.2.2.2.1 Onucanue npoueaypsl

OOyuaroLHiACs JOTTyCKaeTCst K 9K3aMeHY, eC/Ii TIOTyUrI IOMYCK K 9K3aMeHy (B mporjecce
00yueHUs yCIIeIITHO BBITIOJTHUJ U 3aIlIUTH/I BCe TIPaKTHUeCKHe paboThl, OTUHUTAJICS 110
CaMOCTOsITe/TbHOM paboTe). DK3aMeHaI[MOHHbBIN OWIeT M0 AUCIUITUHE COJIEPKUT 2
TeopeTHYeCKUX BOTpoca 1 1 TipakThyeckoe 3a/iaHue (3aZiaua) 3HaHUsI 00yJaroIerocs
OLIEHUBAIOTCSI TI0 MISATUOA/TBHOM I1IKajie B COOTBETCTBUU C KDUTEPUSIMU OLIEHUBAHMS.

IIpumep 3agaHuA:

Borpocel K 3K3aMeHy:

1 [Tpeamet rugpasnvku. ['vmoresa crutomHocTy. KarnesnsHbie xugkocti.  CriocoOb
TIPUJIOKEeHHs] 3aKOHOB PABHOBECHS U JIBWKEHHUs JKUJKOCTeH K pellleHHI0 MHKeHepHbIX 3a/au.
TeopeTnueckre 1 3KCIIepUMeHTabHble MeTO/bl MCC/IeoBaHni. OZHOPOSHOCTD KUJKOCTH.
CroiicTBO TeKy4decTH. KamnesbHble )XUJKOCTU: TIOJBWKHOCTb YaCTUL (TeKy4ecTh), CLielJIeHHe,
COIPOTHUBJ/IEHUE CABUTAIOLIUM yCUINUAM, CMauMBaHUe, Kallu/UIIPHOCTD.

2 Cuibl, IeiCTBYIOLLME B KU/IKUX U ra30BbIX cpefiax. [laBneHue. MieanbHast )XUAKOCTb.
PeanbHas XXuAKOCTb. MaccoBble CUJIBI — CUJIbI TSXKeCTU U MHepLUU. IIoBepXHOCTHBIe CUJIBI.
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HernpepriBHOe pacripesiesieHre CHJI 10 NOBepXHOCTH. OTHOCUTEJIbHBIE WU €JUHUYHBIE CUJIBI.

Cunel ynpyroctu. ApxumezioBa cuna. OnpesienieHue JaBieHus. EQWHULIBI W3MepeHusl.

3 AbcosnoTHOe, n30bITOUHOE 1 aTMOC(hepHOe /jaBieHre. AOCOMIOTHOe aB/ieHre

OTCUMTHIBAIOT OT abCO/IOTHOTO HY/Isl. VI30bITOUHOE /laB/IeHre OTCUMTHIBAIOT aTMOC(epHOTo

JasneHusi. MaHomeTpuyeckoe faBieHue. HopmanbeHele ycinoBusi. dusnyeckas atmocdepa.

Texnuueckasi atMmocdepa. CrucreMa egunul u3mepenuss CU. Cucrtema eiuHUL] U3MepeHust

MKI'CC.

4 CBOMCTBA )KUJKOCTEN: MJIOTHOCTD, y/le/IbHbIA BeC, paCTBOPUMOCTb Ia30B B )KUJKOCTSIX.

Onpepenenve u (popmysa miotHocTy. Onipefiesnienue U popmya yzenbHoro seca. @opmysa

CBSI3U TVIOTHOCTH U y/lelIbHOTO Beca. KonuecTBo rasa B eivHuLe 00beMa KUJKOCTH. 3aKOH

'enpu. Koa¢dduiment pactBopumoct. PasmMepHOCTH BeTMYMH.

5 CBOICTBa XU/JJKOCTel: C)KUMAaeMOCTb JKUAKOCTel U ra3oB. CBOMCTBO CKUMaeMOCTH.

Koaddurmentom ob6pemMHoro cxxarusi. Mogyns 00beMHOM yripyroctu. Vi3MeHeHMe TI0THOCTH

NIPU CKaTUU JKUAKOCTH U rasa.

Mopaysis yIpyrocT# ¥ 4yacToTa JedopMariu >KUAKOCTH. AiMabaTHuecKii MOZAYJIb YIIPYTOCTH.

Ob6mbemHast BA3KOCTh KUAKOCTH. C)KUMaeMOCTb T'a30B. Pa3MepHOCTH BeJTMUKH.

6 CBOMCTBA )XUJKOCTEN: TeMIlepaTypHOe pacllMpeHne U MOBePXHOCTHOE HaTsKeHUe.
V3meHeHre 00beMa >KUJKOCTH NP yBeTUYeHUH TeMIlepaTyphl.

KosdduimenT TemnepaTtypHoro paciuupenus. @opmyna MeHeneesa.

Biusinue TemniepaTyphbl Ha IJIOTHOCTh Bo3Ayxa. @opMyia /iJist onipefiesieHus TVIOTHOCTU. CHiibl

TIOBEPXHOCTHOTO HaTsDKeHMs1. [laBieHne B chepryeckom oobeme xugkocTi. Koaddurment

MOBEPXHOCTHOT0 HaTshKeHUsl. BivisiHWe TemmniepaTypbl Ha CUJ/Ibl TOBEPXHOCTHOT'O HaTSHKEHMUS.

CmaumBarolyie 1 HeCMayMBaroLye XUJKOCTU. MeHUCK. Pa3MepHOCTH BeTMUMH.

7 CBOMCTBA )KUJKOCTEN: BI3KOCTb )KUJKOCTEN U ra3oB. CBOMCTBO CONPOTUBATHCS

capury. TaHTeHLMabHast BSI3KOCTh. BsiskocTh 1o HetoToHOBOM Mozenu. KoadduiieHt

JMHaMHUUeCKo! BA3KOCTH. KoapuieHT KUHeMaTHyeCcKoi BA3KOCTH. Y MeHbIIIeHHe BA3KOCTU

JKUZKOCTH TIPYU yBeJIMUeHUM TeMIlepaTypbl. BA3KOCTb BO3/yXa U Ipyrux rasos. PasmepHocTtu

BeJTMUHH.

8 CBOWCTBa )KUAKOCTEN: UCIapsieMOCTb B 3aMKHYTHIX 00beMax. Kosdduuent
JrHaMuueckoi BsiskocTu. KoadduimeHT KnHeMaTUueCKou BSI3KOCTH.
9 CrieriiasibHbIe CBOMCTBA PabOUMX >KUJKOCTEH TUIPOCHUCTEM. Wcnapenue xxuakocTen

B 3aMKHYTbIX 00beMax. /laB/ieHre HaChIlL[eHHbIX MapoB. 3aBUCUMOCTb JIaB/IeHUsI HAaChIIIIeHHBIX
TIapoB OT TeMIepaTyphl. Y cyioBre obpa3oBanus KaBepH. KaButanus. [IByxda3sHas cpeza.
Pa3mepHoOCTH BeiMuuMH.

10 I'mppocratuueckoe faBneHre. OCHOBHOM 3aKOH rMpocTaTvku. HenmoBrkHas
KUAKocTb. PaBHoBecue. ['uapocratuueckoe fasieHue. HanpsokeHne cxartus. [laBneHue Ha
CBOOO/IHYIO TIOBEPXHOCTBH >KUAKOCTH. OCHOBHOM 3aKOH I'M/JPOCTaTUKU — YPaBHEHHE.
I'mppocraTueckuii napajiokc. BivsiHue JaBneHys Ha TJIOTHOCTD XXKUAKOCTH. PasmepHoCTH
BeJIMUYUH.

11 3akoH Ilackans. ['mapaBaMueckuii mpecc ¥ MyJIbTUIUIUKATOD. ®opMyIMPOBKA 3aKOHa
[Tackans. I'mapaBamueckuii pecc. @opMyJisl 1 ONIpe/ie/IeHNst JaBIeHNs Uy CUTUM.
I'ipaBnrueckrii MyJIbTUIUIMKATOP. POpPMYJIbI [i/1S1 ONIpeiesieHrs JaBaeHUs U yCUIUH.

12 [laBneHre )XUAKOCTH Ha IVIOCKHMe ITOBepXHOCTU. Cxema pe3epByapa C HaK/IOHHOU
CTeHKOU. VI3MeHeHVe aB/ieHus BJ0/Ib HAKIIOHHOW cTeHKW. Cpe/iHee 3HaueHNe [aB/IeHus.
PaBHOgzelicTBYOI[asi CUJT iaBeHus. [ myOrHa MmorpyskKeHusi LieHTpa TSHKeCTH HaK/IOHHON
MOBEPXHOCTH. TOuKa NMPUI0KeHUs] paBHO/IeMCTBYIOLeN CH/bl. Pa3MepHOCTH BeTUUMH.

13 [TpssmonMHeHOe paBHOYCKOpPEHHOe JBM)KeHUsI COCYZa C JKUAKOCTbI0. OTHOCUTE/TbHBIN
MOKOW )KUAKOCTH. PaBHOBeCHe KUJKOCTH B COCYZe NPU paBHOYCKOPEHHOM JBH>KeHHUH. CHJbl,
JIeliCTBYIOIIYE Ha )KU/IKOCTh TIpH ABKeHnU. CBoOOHAst TOBepPXHOCTh. [I0BepXHOCTH YPOBHSL.
PaBHOZIelICTBYO1I]asi OTHOCUTE/IBHBIX MacCOBBIX CHJI. BeKTOpHas cymma cujl. Y cioBue
paBHOBecHs OeCKOHEYHO Maioro 00beMa KHUJKOCTH. AHAJIOT T/TyOUHBI.
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14 CranoHapHOe M HeCTaljuOHapHOe JBMXeHHe )XUAKOCTU. KuHemaTuka )XKUAKOCTH.
YcraHoBuBILIeecs: UM CTalJMOHAapHOe BMKeHue. MaTtemaTuuecKkoe BblpakeHue CTalOHapHOI'0
JBrkeHus. HeycraHoBUBIIeeCs: WM HeCTallMOHApHOe [iBIKeHne. MaTemaTUueCcKoe BbIpaKeHHe
HeCTalOHapHOI'0 JIBUKEHUS.

15 I'mppaBnyrueckuii pajuyc ¥ CMOUYeHHbIM nlepuMeTp. 2KrBoe ceueHue — orpeiesieHue.
I'mppaBnuueckuii paguyc — onpezeneHue U ¢popMysbl pacyeta. CMOYEHHBIN TepUMETP —
ornpepiesienre. @opMyJIbl [/1s1 ONIpesie/ieHns] CMOYEeHHOT 0 lepyuMeTpa. Pacxog >KuaKoCTu.
Cpe/iHsisi CKOPOCTb 1OTOKA. ['MipaB/iMuecKuii paZiniyc U AMaMeTp B HEKPYTJIbIX TpyDax.
PasmepHoCTH Be/lMuuH.

16 OneMeHTapHasi cTpylka. Pacxoj 1 CKOpOCTb TIOTOKa. JIiHUS TOKA, KaK TPaeKTOpUs
YacTULEI B TIOTOKe. TpyOka Toka. JnemeHTapHast CTpyrKa. CKOPOCTH YaCTHI] B 3/IeMEeHTapHOM
cTpyike. HarmopHoe Teuenue. besHanopHoe TeueHre. OObeMHBIN pacXof, >KUAKOCTU. MacCcoBbIi
pacxof. YpaBHeHHe 00BbeMHOT0 pacxo/a Jjist 3/IeMeHTapHOU CTPYHKH.

17 YpaBHeHue bepHy/um A1 veanbHOM KUAKOCTU. BbiBo/ ypaBHeHus1 bepHy/imm 6e3
yueTa ri/ipaB/MuecKux rorepb. TeopeMa 06 u3MeHeHNY KUHeTHUeCKON SHepTryu Jijist
3/IeMeHTapHOU CcTpy¥Ku. PaboTa cvm jaB/ieHus B CeUeHHUsIX. JHePrUs MoJI0KeHUs
(moTeHLManbHas) B ceueHUsIX. KuHeTHyeckas SHeprusi B ceueHUsix. ['eomeTpuyueckas
VHTepIipeTalys ypaBHeHUs. PasMepHOCTH Be/IMUMH.

18 ["'eomeTpruecku, Mbe3oMeTpUUeCKU, CKOPOCTHOW Y MOJHBIM Hanop. ['eomeTpuueckas
BBbICOTA WIW reoMeTpuuecKri Hamop. [Ibe3oMeTprueckas BbICOTa WU Mbe30MeTPUUeCKUN
Hanop. CKOpOCTHas BbICOTa UM CKOPOCTHOM Harop. ITosHeni Harop. CBOMCTBO MOJIHOTO
Haropa /iJ1s1 u/ieaJlbHOM XKUAKOCTH. Pa3MepHOCTH BeTMUMH.

19 OHepreTuyeckas MHTepripetalus ypasHeHus bepHysi.  [TosHbI Hanop, Kak 3aKOH
COXpaHeHUsl SHepPrun. JHepreTuyecKast UHTepIipeTalus I0JIHOI0 Haropa B Y/ e/IbHbIX SHePrusiX.
OHepreTuyeckast UHTepripeTanys Y paBHeHus1 bepHy iy /11 ueanrbHOU XXKUAKOCTU. OHeprus
JBIDKYLLEMCS )KUJKOCTU: SHEPrHsl M0JI0’KeHus1 (I0TeHLa/lbHast), SHePrusl ABYKEeHUs
(KMHeTHYecCKasl) U SHeprus AaBJjieHNs BHEIIHKX CUI. Pa3MepHOCTH BeJIMUKH.

20 YpaBHenue bepHysuu A1 BA3KOM )KUAKOCTU. HepaBHOMepPHOCTh pacripesiesieHust
CKOPOCTEeH I10 CeUeHUI0 B IIOTOKe pPea/lbHOM XXKUAKOCTHU. I'napaBinyeckue 1oTepy Harnopa
(oHeprum) B MOTOKe peanbHOM XuUgkocTtu. Koadduiment Kapuonvca. @opmsbl 3anucu
ypaBHeHus1 bepHynmm. I'paduueckas nattoctpanus ypaBHeHus: bepHy/iu 7151 BSI3KoM
JKAJKOCTU. Pa3MepHOCTH BeJIMUUH.

21 ['uzpaBueckrie IOTepPH Hariopa 1o JyiuHe Tpy6orpoBoga. IlyTeBeie ruspaBiuueckre
notepu. [loTepst Hariopa (JaBieHus) 110 AauHe TpyOnl. @opmyiia Beticbaxa-/lapcu.
KosdduiyeHT ruipaBimueckoro TpeHrs. PasmepHOCTH BeJTMUKH.

22 I'mapasnvueckye 1oTepyu Harlopa Ha MeCTHBIX CONPOTHB/IeHUsAX. ['paBanyeckye
1OoTepy Ha MeCTHBIX COTIPOTHBI/IeHUsIX. [IoHsITHe MecTHOrO conpoTuBreHus. KosddunpeHnt
MeCTHOT0 cornpoTtuBieHus. Dopmyiia Beiicbaxa /7151 moTeph Haropa U iaBjieHust. PaamepHocTr
BeJIMUYUH.

23 Pe>XMBbI TeueHUst )KUAKOCTH — JlaMUHAPHBIN U TypOy/ieHTHbIN. [IBa pe)kuma TeueHust
JKUJKOCTH B TpyOax. J/laMuHapHOe TeueHHe >KUAKOCTH. TypOysieHTHOe TeueHHe XKXUAKOCTH.
KpuTnueckoe 3HaueHHe cpe/iHel TI0 CeYeHUIO CKOPOCTH NoToKa. Yucno PeliHosb/ca, Kak
Kputepuii Buzia Teuenusi. @opmyiia PeliHonbzca. ['paHuiipl laMUHApHOTO U TYpOY/IEHTHOTO
TeueHusl. [TepexozHas 30Ha. Pa3MepHOCTY BeJIMUMH.

24 Kasuranus B OTOKe XXUAKOCTU. Y CJIOBUSI BO3HUKHOBEHHWS KaBUTaLUU. MisMeHeHrem
arperaTHOro COCTOSIHUS JKUJKOCTH TIPU KaBUTaLMU. [JaB/ieHye HaChIlLeHHbIX [1apOB XKUKOCTH.
Bo3HukHOBeHre kaBepH. KoH/ieHcals mapoB )XUAKOCTH IPH MOBBILIEHNH AaBieHus. Mecra
BO3HUKHOBeHUs KaBuTaluu. [lociencTBus KaBUTaLuu.

25 [MTorepu Hamopa (ZaBieHus1) PU JaMUHAPHOM TeUeHUM KUAKOCTH. JIopa
pacripeziesieHusi CKOPOCTel MpU JlaMUHapHOM TeueHUM. 3akoH [lya3selins. [IponoprioHanbHOCTb
TIOTeph Haropa KWHeMaTU4YeCKOU BSI3KOCTH, [yinHe TpyOorpoBoza u pacxoay. Koaddurment
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Iapcu fnst naMUHApHOTO TeueHUst — popmyia. @opmysa Beticbaxa-/lapcu. PasmepHoctu
BeJIMYUH.

26 [NoTepu Hamopa (faBsieHys1) Py TYpOY/IEHTHOM TeUeHHH JKUJKOCTH. JITFopa
pacripe/iesieHusi CKOPOCTeli Tipy TypOy/IeHTHOM TeueHUH. TpaeKTOpuM YacTuL] IpU
TypOy/ieHTHOM TeueHUH. 3HaueHre Koddduipenta Kapuosmca. @opmyna Belicbaxa-apcu asis
TypOyJ/IeHTHOTO TeueHus XXUJKOCTH. PopMyJibl AJ1st oripeiesieHus KosdduiirenTa [dapcu.
[ITepox0oBaTOCTb CTEHOK AJIs pa3nuuHbIX Tpy0. ®Popmysa Belicbaxa-/lapcu fjis HEKPYTJIbIX

TpYO.

27 MecTHble ripaBiryecKre CONpOTUB/IEHNS: BHE3aTHOe pacllvpeHye U udagysop.

Kos¢dduiieHT MecTHOro coOnpoTHB/eHNs IPY BHE3aTHOM pacClMPeHUH pycra —
dbopmyna. Obpa3zoBaHusi 3aBUXpeHUi. [Ipee/bHbIN c/Tyuali BHE3aITHOTO pacIupeHusl.
KosdduimeHT MecTHOro conpotus/ieHus auddysopa — popmyna. OnTrManbHbIA yros
mmbdysopa. PasamepHOCTH BeTMUKH.

28 MecTHble TH/jpaBIMuecKre COPOTUBIIEHUS: BHE3aMHOe Cy>KeHre U KOH(]y30p.

KosdduimeHT MeCTHOr0O CONPOTUB/IEHNS TTPH BHE3AITHOM CY>KeHHH pyc/a — popmy.Jia.
O6pa3oBanus 3aBuxpeHuid. [IpesesbHbIN C/Tyyail BHe3armHOTro cy>keHust. KosdduimenT
MeCTHOTO COTIPOTUBJIeHHsI KOH(Y30pa — (hopmyna. Pa3MepHOCTH BeTMUKH.

29 MecTHble THpaBauecKre COPOTUBIIEHUS: TIOBOPOT pPyc/ia U fuadparma.

[ToBopoT pycna — KosneHo. 30Hb!I 3aBUXpeHuid. I10BOpOoT pyc/ia — 0TBOA. 30HbI
3aBUXpeHu. POpMyIIbl Jj1s onpeienieHrs1 KO3((ULMEeHTOB MPH pasHbIX yrjax MOBOpOTa U
COOTHOLLIEHUSIX — PaIMyC CKPYIJieHus1 U ivameTp. PopMyiia ornpesiesieHus: Ko3d@uiieHTa
MECTHOT'0 COTpOTHB/eHHs Auadparmel. OnpesieneHye ruipaBIdyeckKuxX CONPOTUBIEHUH TIPY
JIaMMHapHOM TeueHUU KUJKOCTH.

30 Pacuet Tpy6OIIPOBO/Ia TIOCTOSTHHOTO CEUeHHusl. Cxema ripoctoro Tpy6orpoBoza
TIOCTOSTHHOTO ceueHusi. Y paBHeHue bepHysuin /st TpyOOIIpOBO/ja MOCTOSTHHOTO CeueHMUsl.
PaBeHCTBO CKOPOCTHBIX HarmopoB. ['uzipocTtatiuueckuii Harop. [ToTpeOHsIi Harop.
CormpotuBnenue TpyborpoBoga — popmyna. @opmysia norepsb Hariopa. XapakTepuCTHKa
TpyOorpoBoja.

31 Pacuet nocsiefioBaTesIbHO Ccoe/iMHEHHBIX TPyOoIpoBoZoB. Cxema nocsiefloBaTebHOr0
coeiHeHus1 TPyOOMpoBo/0B. PaBeHCTBO pacxozioB B ceueHusx. [ToHas moteps Haropa.
I'uapocratuueckuii Harop. [ToTpebHsIit Hanop. KoadduiimenT ckopoctHoro Hamopa. I'paduku
XapaKTePUCTHK yuacT-KoB TpyboripoBoza. I'padhmk cyMMapHBIX 1OTepb.

32 Pacuet napasuienbHO coefiliHeHHbIX TPyOoIpoBooB. Cxema napasule/lbHOro CoeJMHeHUs]
TpybompoBozoB. Cymma pacxo/ioB. PacripezienieHue pacxo/ioB 1o yuactkam. PaBeHCTBO TIOTeph
Hariopa Bo Bcex TpyOorpoBo/jax. He paBeHCTBO I'/ipaB/IMueCKHUX COTIPOTHUBIIEHUH.
CorpoTuBnenust TpyoonpoBooB. I'padmku norpe6HbIX HartopoB. CyMMapHbIe TIOTepH Haropa —
rpaduK.

33 Pacuet pa3BeTByieHHOT0 TpyborpoBoza. Cxema pa3BeTBIeHHOTO TPyOOMpoBoa.
YpaBHeHus bepHynm Jis pa3BeTBieHHOTO TpyOoripoBosa. ['MapocTraTuueckyii Harop.
I'pacdviky motpebHOTO Hanopa. CymMmapHbIi rpaduk moTpeGHOro Haropa.

34 Pacuet ciioxxHOTO TpybOIpoBoga. CxemMa C0>KHOTO TpyOornpoBoa. CoXKHBIN
TpyOONPOBO/, KaK Coe/JuHeHre TPOCThIX TPYOOrpoBo10B. MeCTHbIe COTIPOTHBIIEHUS.
'eomeTpuueckue BeICOTHI. bananc pacxogoB. [ToTpe6GHbIe Harops! Ayisi BeTBeil. CyMMapHbIe
rpaduKy MOTpeOHbIX HAIlOPOB.

35 Pacuet Tpy6ompoBozia ¢ HacocHo nogaueil. CoBMecTHasi paboTa TpyboripoBoja ¢
HacocoM. PacueTHast cxeMa. YpaBHeHust bepHysu /71 BXoziHOTrO niatpybka Hacoca U /s
BBIXOZIHOT'O TIaTpyOKa Hacoca.

Y nenpHas SHeprus XXUAKOCTH Iiepes HaCOCOM. Y ie/IbHasl SHeprusi )XUAKOCTU 38 HaCOCOM.
[Ipuparenue sHepruu >XUAKOCTU B Hacoce. ['napocratnyecku Harop. Hanop Hacoca.
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PasmepHOoCTH Be/uuH.

36 I'vapaBmuueckuit yaap. ['vapaBavueckuil yap, Kak pe3Kkoe ToBbIllIeHHe [JaBIeHus B
TpybompoBoge. bricTpoTeuHoCTh TpoLiecca. I'upaBueckrii yiap, Kak Komne0aTenbHbIi
riporjecc (1o cragusm). ['paduk KosebaHuii faBieHus. Y AapHoe AaBjeHue 1o popmyre
’KykoBckoro. CKOpOCTb pacipoCTpaHeHHs! yAapHOI BOJHbI — (popMy/ia.

37 VcTeueHure )XKUKOCTH U3 OTBEPCTHSI B TOHKOM cTeHKe. CxeMa ucTeueHusi. CoBepiieHHOe
okatue ctpyu. Kosdduimentom oxarus. PacueTHslii Hariop. CKOPOCTb MCTeUeHUs CTPYH.
Koaddurment ckopoctu ctpyu. KoadduimeHnTt pacxoma. @opmyJibl pacueTa CKOPOCTH CTPYHU U
pacxoja.

38 VcTeueHure >XUKOCTH U3 LIWTMHPUYECKUX HacaZkoB. Cxema 6e30TPBIBHOTO UCTeUeHUsT
yepe3 LWIMHpUUYecKuil Hacaok. Kosdduiment cxatus ctpyu. Koadduiment ckopocty u
K03 duiieHT pacxo/ia. 3aBUCUMOCTb K03 duiineHTa pacxoza ot uncia PeliHonbaca —
rpaduku. Cxema OTPBIBHOTO UCTeUeHUs uepe3 LIW/IMHAPUUecKrii Hacalok. Koadduiment
pacxoza.

39 VcTeuenue uepe3 comio U Auddy3opHbIi Hacagok.Cxema UCTeueHus yepes Corio
(KxoHOMIA/TbHBIN HacaloK). be30TpbIBHOCTD TeueHUs U MapasiieibHOCTPYUHOCTb. KoadduieHT
okatus ctpyu. Kosdduiment pacxoga. Cxema ucteueHust yepe3 A dy30pHbiii HacazloK.
Cy>keHMe TIOTOKa U pa3psbkeHue. YBenuueHue pacxoza. Koadduiment pacxoga.

40 VcreueHne >XKUAKOCTH TIPH TlepeMeHHOM Hariope.  Oco0eHHOCTb UCTeueHUs TIPU
niepeMeHHOM Hariope. He craijuoHapHsIii riporjecc. CxeMa vctedeHusi. KBasucraipoHapHoe
ncteueHre. opMysia BpeMeHU MIOJTHOTO OITOPOKHEHHs COCY/ja.

41 'eomeTpuueckoe, KWHeMaTHUeCKOe 1 IMHaMUuecKoe 1ofo6ue. [ToHATHsST «MoJesib» U
«Hartypa». ['eomeTprueckoe nogobue. JInHelHbIN MaciTab MO/IeTMPOBAHKSI.
[Tponop1MoHaIbHOCTE CXO/CTBEHHBIX pa3MepoB. KuHeMaTrueckoe 1ofjo01e: TpaeKTopuHy,
CKOPOCTH ¥ ycKopeHMst. MaciuTtab ckopoctu. Maciirab yckopeHusi. Maciirab BpeMeHH.
[JuHamuyeckoe 1osiobve — MpOMoOpLIMOHATBHOCTb CHJI, PaBeHCTBO KO3((HUI[MEHTOB MeCTHBIX
COMpOTHB/IEHUN U K03 duimeHToB [Japcu.

42 OcHoBHbIe Kputepuu rozfiobus: HetotoHa, @pyaa, PetiHonbzca, Diiepa. OCHOBHOM
3aKOH TUPOJMHAMHUUeCKOro 1ofo6ms — yncino HetotoHa. Kputepuem ®pyza — dpopmyna.
Kputepuii Petinonbzca — dopmysia. Kpurepuit Ditsiepa — dopmyia. [Ipyrue kpurepun (Bebepa,
Crpyxasna, Maxa).

43 Knaccudukarus u ob1riast XxapakTepyucThKa rupomMaitiiH. Hacockl IMHAMUYeCKOro U
obbemHoOro AelicTus. [aBenue, rogaua (pacxon), pabounii o6bem, pabouasi Kamepa, 4acToTa
Bpall[eHUs Bajia, BXOAHas (moTpebJisiemast) MOITHOCTb, BBIXOJHasH (TpaBaMuecKasi) MOLHOCTb.
OO6BemHbIH K. T1. 1. ['upaBIuUecKuii K. 1. . MeXaHUUeCcKui K. T1. [I.

44 basaHc MOITHOCTH B ruAipoMaiiHax. CxeMa, WITHOCTPUPYoLijasi 6aaHC MOIITHOCTH B
ruzipoMaitimHax. TpaHcdopMaliys oiBOAUMOM (MeXaHUUeCKOM) MOIITHOCTH B THPaBINYeCKYIO
(BbIXOZIHY10). [Ipeobpa3oBaHue MOILHOCTH U TTOTEPU MOLIIHOCTH. MeXaHWuecKre MoTepu —
¢dopmysa motfHOCTH. O6BEMHBIEe TIOTEPH — (hOpMyIa MOIITHOCTH. ['H/ipaBueckrie IOTepu —
dopmyna MoiHOCTH (B 0611ieM Buje). ['MapaBaruecKuii, MexaHu4eCcKnuii, 00beMHbIH K. 1. [I.
[MonHbil K. 1. 7. — hopMmya.

45 LleHTpo6eskHbIe HACOCHI U UX XapaKTepucTUKU. CxeMa 1jeHTpobexHoro Hacoca. Ero
ycTpoiicTBo. [IpoTouHoCcTh nosocTeli Hacoca. KOHCO/IbHBIE HACOCHI U HACOCHI [IBYXCTOPOHHET O
BX0/la. MHOrocTyrneHuaTble Hacockl. Harop (zaBsieHue), mojava (pacxo/) Hacoca. YacToTta
BpaitieHus pabouero Koseca. K. m. 1. Hacoca. [TepecueT XxapakTeprCTHK 1JeHTPOOEKHOT0 Hacoca
Ha JIPyTyI0 CKOpPOCTh BpallieHusi. Popmy/ibl THAPOJUHAMUYECKOT0 TIOA00Us [j/is TiepecyeTa
XapaKTepHCTUK.

46 OceBble HaCcOChI U UX XapakTepucTuKu. Cxema oceBoro Hacoca. Harpasnstormii
armapat. 3akpyTKa XUJKOCTH. Pabouee K0/ieco B peryMpyeMbIM yrIOM HaK/IOHA JIOTIACTeH.
I'paduueckre xapakTepUCTHUKHU — HArop (JjaBieHye), K. I1. /I. HAcCOCa B 3aBUCUMOCTH OT ero
nozauu (pacxoza).
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47 PoTopHbIe HACOCHI: IIIeCTepeHHbIe U TUIaCTUHYATHIE. Y CTPOMCTBO U paboTa
1IeCTePEHHOr0 Y TUIaCTUHYATOr0 HaCOCOB. Pa3HOBUIHOCTU KOHCTPYKLIMK 3TUX TUIOB HACOCOB.
Pabouwnii 066eM — popmyiia. [Togaua u faBieHre Hacoca. Vicrmonb30BaHre HACOCOB JaHHOTO
TUIa. Pa3MepHOCTY BeJIMUMH.

48 PoTopHbIe HACOCHI: aKCHATBHO- M Pa/IMa/IbHO TTOPIIHEBbIE. Y CTPOMCTBO U paboTa
paiiabHO-TIOPIIHEBOI0 U aKCUa/IbHO-TIOPLIHEBOr0 HACOCOB U THIPOMOTOPOB. Pa3HOBHHOCTH
KOHCTPYKIIMH 3THX THUIIOB HACOCOB. PsiHOCTE HacocoB. Kauaroiue y3ibl. Pabounii o6bem —
¢dopmyna. ITogaua u gasBneHue Hacoca. Vcrosib30BaHWe HACOCOB JAHHOTO TUMa. ['MApOMOTPBIL.
PasmepHoCTH Be/lMuuH.

3a/lauu K 5K3aMeHy:

CTyleHT Ha 3K3aMeHe pelllaeT OJHy U3 UeThIpex 3a/ay 1o rupocTaTUKe, UIU OJHY 13
TISITH T10 THIpoArHaMuKe. Ka)kZioMy CTyZieHTy BbIIaeTCs pacueTHast cxeMa U 00I1e UCXO[HbIe
JaHHble. HeKoTopble UCXO/HbIE JaHHbIe (BblZe/eHbl JKUPHBIM LIPU(TOM) 3a1at0TCA
riperiofiaBaTesieM CTYJeHTY UHAUBUAYa/bHO.

BoponpoBo/iHast ceTb COCTOUT M3 OTKPBITOrO BojoeMa 1, Hacoca 2, ¢puibTpa 3 ¢ 0OpaTHbIM
K/IallaHOM 4 ¥ MaHOMETPOM 5, BO/[OHATNIOpHOM OartiHu 6, CIMBHOM TPYOBI MO/|iep>KaHusT YPOBHS
7, mogBosiieit Tpy6sl 8, oTBoAsILel TpyObI 9, 3aaBIKek 10, 11, 14, 15, 18, 19, 20, 21 u 22,
0TBO/ZI0B 12 1 diaHLeBbIX coejuHeHWH 13, 1 pesepByapoB 16 u 17 /151 pa3gauu BoAbI.
VicxoaHble faHHBIE: )XUAKOCTh — MpecHasi Bo/a; KO3 (HULMeHT ru/paBanyecKoro TpeHus
Bcex TpyO: A = 0,02, A = 0,025, A = 0,03, pe>kum TeueHHsI BO BCeX CIydasix TypOy/IeHTHBIH.
TpyObl ABYX TUITOPa3MePOB C AraMeTpaMH (3aJjar0TCs TIPero/iaBaTesiem):
d1 =40 mm (45 u 50) u d2 = 40 mm (30 u 35).
BoIcoThI 1 J/1MHBI (33/at0TCs TIpernojaBaTesieM):

H1=12wm (10, 11, 13, 14), HO = 4,5 ™ (4,0, 4,5, 4,7).

14=5m(4,4,5u5,5),19=20m (17, 19, 22), 110 = 14 m (12, 15, 17).

BBICOTBI ¥ [yTMHBI 00IIIHE /I71S1 BCEX:

H=10,8m, h1=4Mm,h2=52m h3=1m h4=1,2m, h0=0,8m, hla=3,7m, h2a
485m,11=75m,12=75m,13=11,5m,15=0,25m,16 =4 Mm,17 =0,25m, 18 = 0,8 m, 111
M, 112 = 0,35 m.

BbI00p M/I0CKOCTH CPaBHEHUS B KaXKJIOM PaCUeTHOM CJTyuae — IPOU3BOJIbHBIM.

0,3

I'mppocrartuka.

1. Ilpu nonHOM 3aro/iHeHUH pe3epByapa 6 1 3aKpbIThIX 3aABWKKax 10 u 11 onpesenuts
abCO/MIOTHOE W M30BITOYHOE JJaB/IeHHe B TOUKAX a U O CuuTasi, UTo JaBjieHHe Haj CBOOOJHOM
MOBEPXHOCTBIO BO/bI B pe3epByape 6 paBHO aTMOC(epHOMY.

2. Ilpu 3aKkpbIThIX 3aABWKKaxX 19 u 20 1 O/IHOM 3am0/IHeHUH pe3epByapa 6 Bofou
oripe/ieIuTh abCOMOTHOE U M30BITOYHOE /laB/ieHre B TOUKAX B U T, CUMTasi, UTO 3a/IBWKKHU 10 u
11 OTKpBITEL

3. Kakum OyieT n30bITOUHOE aB/ieHNe Ha JJHe pe3epByapa 17 (B Touke e), ecu
3apBwkKa 20 3aKphITa, a CaM pe3epByap 3aro/iHeH BoZoM moaHocTeio? Kakum Oy et
abcostoTHOE U M30BITOUHOE ZIaB/ieHHe B Touke /1?7 Kakum Oy/ieT n30bITOuHOe /iaBieHue Tepes
3a/IBWKKOM 157

4. Eciv 3aaBwkku 11, 18, 14 u 15 3aKkpbIThl, a 3aABWKKA 19 1 20 OTKPBITHL, TIPU 3TOM
pe3epByaphl 16 1 17 MOHOCTBIO 3ar0/IHEHbI, KAKUM Oy/ieT abCcomoTHOe U U30bITOUHOE
JlaBjieHre B TOUKax e, X U r? Kakoe faBieHue okaxyT MaHOMeTphbI pe3epByapoB 16 u 177?

I'mgpoaviHamuka.

1. OnipesieuTh CKOPOCTH BBITEKAHUSI CTPYH U3 CIMBHOM TPYOBI 7 (M pacxoz B Hell 1pH
nuametpe 40, 45 unu 50 mm), eciii pe3epByap 6 3aronHeH 10 ypoBHs H 1 3TOT ypoBeHb
MOA/lep>KMBaeTCs 3a CUeT MoAaur BoAbl HACOCOM 2. [1710CKOCTh CpaBHEHUsI COBMECTHUTD C
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MOBEPXHOCTHIO 3€MJIHN.

2. PesepByap 6 3arosiHeH [j0BepXy, ypoBeHb H roziep>kuBaeTcst HaCOCOM IOCTOSIHHBIM.
3aaBKkM 18, 3akpbiTa, 3aABKKU 10, 11, 19 1 20 oTKpbITEI. OTKPBITHI U 3aABWXKKUA 14 1 15,
TIPU 5TOM YPOBHH >XUJKOCTH B pe3epByapax 16 u 17 nmojep>KuBatoTcsl Ha YPOBHe OCeid
3aaBWKeK 14 u 15. OnipefenuTs JaBjieHue BOAbI B ceueHUU 1-1, ecsi CKOPOCTh TTIOTOKA B
ceueHuu 1-1 paBHa 1,1 m/c. T1110cKoCTh CpaBHeHHs1 COBMeCTUTD ¢ ockbio Tpy6 19 u 110.

3. YcioBue 3a/1aum ipeykHee, HO HaJl CBOOO/IHOM TIOBEPXHOCTBIO BO/IbI B pe3epByape 6
no/iiepKuBaeTcs AasyeHue 1,5 Krc/cM2 (Harpumep € MOMOILbIO KOMITpeccopa), a8 CKOpOCTb
1oToKa B ceyeHuu 1-1 pasna 1,5 m/c.

4. 3apBwkku 14, 15, 10 u 19 3akpbIThl. Boga 13 emkocTu 17 miepeTekaeT yepes 3aJBUKKHU
11 u 18 B Hacoc u cuBaetcd B pe3epyap. CuuTtaeM, 4TO YpOBEHb BO/bI B eMKOCTH 17
T0/Ilep>KMBaeTCs MIOCTOSTHHBIM, a 00paTHbIN KiiamnaH 4 oTcyTcTByeT. Onpefie/TUTh Pacxo/, BOAbI
yepe3 HacocC, peHeOperas rH/IpaBIMUeCKUMU ITOTePSIMU B HeM. BeHTHb 22 7151 CITycKa Bo3yxa
B pe3epByape 17 OTKpBIT.

5. 3agBwkku 10, 11, 19 u 15 3aKpbITh], 8 BeHTWIb 22 OTKPBIT (aBapuiiHas CUTyarys).
Hacoc nepekaunBaet Bozy 1o Tpy6am 14, 15, 16,17, 18, 19, 110, 112 B pe3epByap 17, KoTopasi o
JlaB/ieHreM CTpyeli BbIOpAaChIBaeTCs uepe3 BeHTU/b 22, K03((UIMeHT MeCTHOTO COTIPOTHB/IEHHS
KOTOPOTO B [TOJTHOCTBEO OTKPBITOM COCTOSIHUU paBeH 218. Kakoe /aByieHre 1OKa)keT MaHOMeTP
5? I110CKOCTb CpaBHEeHUsI COBMECTUTH C 0chkio TpyO 19 1 110.

Cxema TpyOOMpPOBOAHOM CUCTEMBI C HACOCHOHW YCTAaHOBKOM, BO/IOHAIIOPHOM OaliHel 1
pe3epByapamMH BblZIAeTCs K&KJOMY CTYZEeHTY UHAWBU/ya/IbHO.

6.2.2.2.2 Kputepuu oLieHUBaHMSA

3aTpyJHSETCS C
OTBETOM IpU
BU/IOU3MEHEHUU

3a/laHuK,

Y poBieTBOpHUTe/ILH
OT1/4yHO Xopouro o HeypoBiieTBopuTe/1IbHO
['my60KO ¥ MPOYHO TBepzo 3HaeT Nmeet 3Hanus To/ibKO | He 3HaeT 3HauuTe/bHOU
YCBOMII Marepwuail, OCHOBHOT'0 YaCTU IIPOrpaMMHOr0
MPOrpaMMHBIN rPaMOTHO U T10 Marepuasa, HO He Marepuasa, [olycKaeT
Marepuari. CYILIeCTBY M3/laraeT | YCBOWJI ero fietaseld, | CyliecTBeHHbIe OIIMOKH,
NcueprnibiBarolie, ero, He JIOMyCKaeT [IOTTyCKaeT He yMeeT yBs3bIBaTb
T10CJ1el0BaTe/IbHO, CylLLleCTBeHHbIX HeTOYHOCTH, TEOpHIO C TIPAKTUKOM,
YeTKO U JIOTUYECKU HETOYHOCTE! B He0CTaTOYHO JIOTUUeCKH
CTPOMHO ero OTBeTe Ha BOMPOC, TIpaBU/IbHbIE T110C/1e0BaTe/IbHO
W3/1araeT, ymeeT NPaBUJIbHO (hopMyTMpOBKH, v3jiaratb Matepuari,
TeCHO YBS3bIBaTb TIpUMeHsIeT HapylLLeHus JlenaThb BbIBO/BI.
TEeOPUIO C TeopeThyeckKue JIOTUYEeCKOU
MIPAKTUKOM, T10J1I0KeHUsl TIpU T10C/1e/10BaTe/IbHOCTH
CcBOOOTHO peleHur B U3/I0)KEHUU
CIIpaBJISIeTCS C TIPaKTUYEeCKUX TIPOrpaMMHOI0
3a/lauamy, BOIIPOCOB, B/ajieeT Marepuarsna,
BOIIPOCAMHU U He00X0IUMBbIMU WCIIbITbIBAET
JPYTMMH BUZIaMU HaBbIKaMU U 3aTpyAHeHUs IpU
TIPUMeHeHHsI rppeMaMi Ux OTBeTax.
3HaHWM, He BBITIO/THEHUST
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WCTIO/Nb3YeT B
OTBeTe MaTepuall
yuebOHOU
JIUTEPaTYpBl,
TIPaBUILHO
000CHOBEBIBAET
TIPUHSITOE pellieHHe,

7 OcHOBHas yye0Hasi IuTeparypa

1. T'uppaBavKa, THAPOMAIIUHBI ¥ THAPONPUBO/ALI : YuebHUK 115 BTy30B / T. M. Bamrra [u zp.],
2011. - 422.

2. BakuHa Bepa BacunbeBHa. MalmmHOCTpouTeibHas TUipaBiavkKa: [IpyuMepsl pacueTos : yuel.
nocobue /7151 TeXH. criel]. By30B / Bepa BacunbeBHa BakuHa, MiBan [laBujgoBuu [JeHUCEHKO,
Amnartonuii Jleonngosuu Cronsipos, 1987. - 206.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast

1. Bamra T. M. MaivHocTpouTe/ibHas TUAPAB/IKKA : cripaB. TTocobue / T. M. Barra, 1971. -
671.

2. T'ugpaBivKa, TUIPOMAIIIMHBL M THPOTIPUBO/LI : yueOHUK Ayisi BTy30B / T. M. Barnra, C. C.
Pynnes, b. b. Hekpacos [u ap.], 2013. - 422.

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBODOAHO
pacrpocTpaHsieMbIX CHeMa/JM3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnocraBka 08_2007

2. Microsoft Windows Seven Professional (Microsoft Windows Seven Starter) - Seven, Vista,
XP_prof_64, XP_prof_32 - mocraka 2010

3. Microsoft Office 2007 Standard - 2003 Suites u 2007 Suites - nmoctaBka 2010
4. Microsoft Office Standard 2010_RUS_ moctaBka 2010_(aptukyn 021-09683)

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHITHHBI
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23.

KowmristoTep B c6ope BN-Ir1811-3 iC2D/iG/2Gb/320Gb/DWD-RWCR/kn/mbiiis/LCD
"/MBII/MOP

12928 Hacoc HAP 63/200

14947 Hacoc J11B-8

. 14217 Hacoc HP-®
. 313914 Hacoc 11eHTpo6eKHbIi
. 313913 Hacoc 1ieHTpo6e>KHBIi

. Komripeccop

CreH/1 I71s1 CHATHUSI HATPY30UHOM W PETy/IMPOBOYHOM XapaKTePUCTUK 00BEMHOTO Hacoca
YcTaHOBKa [/l U3yueHUsi COBMeCTHOM paboThl Hacoca

. YcTaHOBKa [I/1sl CHSITHSI XapaKTePUCTHK IeHTPOOeXHOT0 Hacoca

. 'mgpomoTop I'M-360 00-000000000053426

Hacoc 435® 00-000000000053430

Hacoc Buxpesoii 00-000000000053424

Hacoc I'YP 00-000000000053429

Hacoc MIII-8M 00-000000000053428

Hacoc nentpo6exxHbiii 00-000000000053423

Hacoc mectepennsiii 00-000000000053427

Hacoc akcuansHo-nopirHeBor 00-000000000053425

CuéTtuuk BogomepHbiii BCI'-20 00-000000000053422

YcraHoBka g5 reometrpuyeckor uaTeprpetanyd 00-000000000053405
YcranoBka st onpezenenusi Bpemeny 00-000000000053408
YcraHoBka f151 onipefienieHus rmyTteBbix rnoreps 00-000000000053407

YcraHoeka Petinonbzca 00-000000000053406
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