MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CrpykTypHOoe nogpaszenenue «CAM v rujpaBivyecKux CUCTeM»

YTBEP)X/JIEHA:
Ha 3aceflaHuy Kadepbl
[Tpotokomn Ne6 ot 24 deBpans 2025 r.

Pabouas nporpaMma JHCLMILIMHBI

«'MAPABJIMKA»

CretjpanbHOCTh: 21.05.06 HedrerazoBblie TeXHUKA U Te€XHOJIOTUU

JlorucTrKa B He(hTera3oBOM KOMILIEKCE

Keanmudukarusi: ['opHbIN WH)KeHep (CrelfdaamcT)

dopma 00yueHuUs: 3a0UHast

JoKkyMeHT moAmvcaH MpoCcToi

3JIEKTPOHHOM MTOJITHCHIO
CocraBuTe/b IPOrpaMMBIL:
HwxeropozoB AHaTosmit
MBanoBuu

[Jara nognucanus: 22.05.2025

JoKyMeHT ToAMcaH MpoCTon
3/1eKTPOHHOM MOATHCHI0
YTBepaun: Kpusrjos Cepreit
Hukonaesuu

Hara nognucanus: 29.05.2025

JloKyMeHT moAnucaH pocToi
3/1eKTPOHHOM MTOJTUCHIO
CornacoBain: 3ereHu30B
AHTOH BukTopoBuu

Hara nopnucanus: 28.05.2025

I'opx Habopa — 2025

WpkyTtck, 2025 T.




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»

OucuurnvHa SB/ISIETCS rpe/LIeCTBYIOLIeN ISt JVCLIATIIMH/TIPAaKTUK:
«[Ipon3BoCcTBeHHAs! MPAKTUKA: TEXHO/IOTHYecKas (POeKTHO-TeXHOIOruuecKast) pakTUKa»

3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 3 3ET
Bup yue6Ho# paboTsI TPpyA0eMKOCTh B aKaJleMHYeCKHX yacax
(OpuH akajileMHUUecKrii yac COOTBETCTBYeT 45 MUHYTaM
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aCTPOHOMHYECKOI'0 Yaca)

TIPOMEXXYTOYHOM aTTeCcTaluu

Bcero T(f)exgecz Cemectp Ne 3
OO0111ast TPYZ0EMKOCTD 108 36 7
JVCLIUTTHBI
AyIuTOpHBIe 3aHATHS, B TOM 14 ) 1
yucse:
JIEKLINU 8 2 6
naboparopHbie paboThI 0 0 0
NpakTUYeCcKue/ceMUHapcKue 6 0 6
3aHSITHS
KonrakTtHasi pabota, B TOM 0 0 0
yucse
B popme paboThI B
3/IEKTPOHHOM
MH(MOPMaLIMOHHOM 0 0 0
obpa3oBaTe/IbHOM cpejie
CamocrosiTenbHas pabora (B
T.4. KypCcoBoe 85 34 51
MIPOEKTHPOBAHKE)
TpynoemMKoCTb 9 0 9

Buz npomexxyTouHOM
aTTecTalyy (UITOroBOro

, Jk3ameH, Kypcosas

Ok3ameH, KypcoBas

KOHTPOJISI TI0 TUCLIUTUTHHE) pabota pabora
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIe JaHHbIE 110 COAEP)KaHHUIO AU CLUAT/IUHBI
Cemectp Ne 2
Bujbl KOHTAaKTHOH padoThI
N | Mmoo | e | p | macen | ¢ | o
n/n b I/IJ::Z UILTHHBI No Ko Ne Kor. Ne Kor. No Ko, KOHZ‘monﬂ
Aucl B UYac. - UYac. 3 UYac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
IIpenmer
1 CU/IPaB/IUKU. 1 2 1 34 Otuer
Bsopnas nekuys.
IIpomexyTouHas
arrecTauus
Bcero 2 34
Cemectp Ne 3
Bl/lﬁ[]:l KOHTAaKTHOH paﬁOTbI
| Mo e 1 | fsemn | PO | G
n/n b nﬁ MII/INHBI Ne Kou. Ne Kou. Ne Kou. Ne Ko, KOH);monﬂ
AHCH B Yac. B Yac. 3 Yac. 3 Yac. P
1 2 3 4 5 6 7 8 9 10 11
| Ceotcrsa 1 1 1 1 | 23| 5 Oruer
JKUKOCTEN.
2 I'mppocraTuka. 2 1 2 1 2,3 5 Otyer




KunemaTtuka u
JWHaMUKa 3 1
>KUJIKOCTH.

3 1 2,3 5 Ortuet

I'uppaBmueckuii
pacuer 4 1
TpyOOMpPOBOOB.

12, 26 Ortuet

Wcrteuenue
JKUJKOCTeN 13
OTBEpCTUii U
Haca/JIKOB.

5 1 2,3 5 Ortuet

OcHOBBI TEOpUU
TUIPOJMHAMUYeCK 6 1
oro noo6wus.

6 1 2,3 5 Ortuet

IIpomesxyTounas
aTTecTraLys

JK3aMeH,
9 KypcoBas
pabora

Bcero 6

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 2

Ne

Tema

Kpartkoe coaep:xanue

[IpeameT rupaBIvKU.
BBojHas yiekiys.

3amaum Kypca. OCHOBHbIE M0JIOXKEHHUS TUIPaB/IUKH.
[TousaTus. OnpesesieHus!.

Cemectp Ne 3

Ne

Tema

Kpatkoe copepxaHue

CBoliCTBa )KUIKOCTEH.

Cusbl, eCTBYOLLME Ha XKUJKOCTh. [JaBieHue B
xuakoctu. OTHOCHTE/IbHbIE MacCOBbIE U
TIOBEPXHOCTHBIE CUJIbl. DU3NUecKre CBOMCTBA
JKUJKOCTEH.

I'mgpocrartuka.

I'mgpocratuueckoe faBneHuve. [laBiieHue JXKUAKOCTA
Ha HaKJIOHHYIO Y KPUBOJIMHENHYIO CTEHKY.
OTHOCUTE/NBHBIM MOKOM YKUJKOCTH.
['mapocraTnyeckre MallvHbI.

KuHeMaTyvka v JriHaMUKa
JKUJKOCTH.

CraiuoHapHOe 1 HecTallMOHapHOe /IBUKeHUe
JKUOKOCTHU. JKHBOe ceueHWe U TH/IpaBIndeCcKui
pazauyc. YpaBHeHUe bepHynnu s uzeanbHOM
JKUIKOCTHU. ['eoMeTpuyecKuii, mbe30MeTpUUeCcKUu,
CKOPOCTHOM U MO/HbIN Hamop. YpaBHeHUe bepHynau
JLIs1 pea/ibHOM >KUAKOCTH. ['MapaBinueckue moTepwu.
Pe>xrMbI TeueHust >KUAKOCTH B TpyOax. KaBurarusi.
[ToTepu faB/ieHUs MPY Pa3/IMUHbBIX Pe)KMMax TeUeHMUs .
KosdduiuenT ruapasauueckoro TpeHus. MecTHble
rU/IpaB/dYeCcKre CONPOTUBJIEHMUSI.

I'mppaBmyueckuii pacuet
TPyOOIPOBO/IOB.

[TpocTeie TPyOOMIPOBO/BI: TIOCTOSIHHOTO CEUeHHs], C
TiapaJiie/TbHbIM ¥ TI0C/IeJ0BaTe/IbHbIM COeTUHEHUEM
Tpy6. Pa3BeTBrieHHsIN TpyOonpoBoA. CrioKHbIE
Tpy6orpoBoabl. TpyOoIpoBoA ¢ HACOCHOM Mojauei.
['uppaBivuecku yaap.

VcTeuenue xxugkocTei
Y3 OTBEPCTUH U
Haca/JiKoB.

VicTeueHne yepe3 Majioe OTBEPCTHE B TOHKOM CTEHKe.
CosepiieHHOe cxatue CTpyu. VicteueHue u3
pas/IMuUHBIX BUZOB HacaZKoB. OnpesiesieHe CKOPOCTU

4




CTpyH U pacxojia. VicteueHue rpu riepeMeHHOM
Harope. [laBreHue CTPYHM Ha TBepzoe TeJo.

OcHOBBI Teopuu ['eomeTpuueckoe, KMuHeMaTUUYeCKOe U JUHAMHAUYeCKoe
TUAPOAVHAMHAYECKOTO nozgobue. Kinaccudukaiius cuit. @opmyJia mozooust
noo6wusl. Herotona. Kputepuu nopobus ®pypa, PetiHonbca,

Oiinepa, Maxa, Ctpyxana, Bebepa.

4.3 IlepeueHb /1abO0PaTOPHBIX PadoT

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 3

Ne

TeMbl NIPaKTHUEeCKUX (CEMHHAPCKUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

V3yueHue mpubOpOB /i1 U3MEPeHUs pacxo/ia v
naBneHus. Vi3yueHue ipubopoB /it H3MepeHust
BSI3KOCTH >KUJKOCTEM.

PerieHne 3a/1au Ha paBHOBECHE YKUIKOCTEH.

Perienne 3d/ia4d 110 ITMHAMHKe )KHAKOCTEﬁ.

TpybonpoBozb! 1 pe3epByaphl: KOHCTPYKLIUU U
pacuer.

PerieHue 3a/1a4 Ha MCTeUeHHeE XKUIKOCTe.

DU A~ |WIN

Teopust mogo6wus.

N I

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 2

Ne

Bupg CPC

Ko/1-Bo akajeMu4ecKHx
YJacoB

1

[TpopaboTKa pa3/ie/ioB TeOPEeTUUECKOT0 MaTepHasia

34

Cemectp Ne 3

Ko/1-Bo akajieMmuuecKux

Ne Bupg CPC
4acoB
1 Harmrcanne KypcoBoro mpoekTa (paboThbl) 21
2 [ToAroToBKa K c/iaue M 3aljuTe OTUeTOB 18
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 12

B xo/ie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIO/Ib3YIOTCS C/eyollie NUHTePaKTUBHbIe
MeTozbl 00yueHusi: B Xozie poBeieHus JIEKL[|M, TIPAaKTUYeCKUX paboT UCTIONMB3YIOTCS

CJlefiyrolIie MHTePAKTUBHbIE MeTO/Ibl 00yUeHUsT: TPYIIIOBasi JUCKYCCHSI, B3aUMOTIPOBepKa
pe3y/IbTaTOB pacueTa MeXKy TapaMH 00yJaroluxcst

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCIUILTHHBI

5.1 MeToanueckue yKa3aHUA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI




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

MeTouueckrie peKOMeH/aliuy 110 BBITIOIHEHUIO KyPCOBOM paboThI MO AUCLIUIIIHE
«'uppaBnuka», (paspabotunk Hikeropozmos A.11.)

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4aOHUXCs M0 MPAKTHYECKUM 3aHATHIM

Metonueckue yKa3aHHs K BBITIOJTHEHUIO J1aOOpaTOPHO-TIPaKTHUeCKHUX paboT 1o Kypcy
«['vapaBnvika ¥ TUAPOTIHEBMOTIPUBO», M37-Bo VIpI'TY, 2014 r. (pa3pabotunk Hixeropo/os
AN.)

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

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyy Mo JUCHMUIIUHE

6.1 OneHOYHBIe Cpe/CTBa /i/isi IPOBe/eHUs TeKyIlero KOHTPOJis
6.1.1 yue6HbIii rog 2 | OTuer
Omnucanue nponeaypel.

OOyuJaroIHiACs ONTHUCHIBAET MPOL[ECC BHITIOTHEHUS PAKTHUECKOTO 3aHSATUS B COOTBETCTBUU C
3aJjaHieM, O0BbsICHSIeT TIOPSIAOK MPOBe/IeH s paCueTOB U MOCTPOEHUST COOTBETCTBYIOIIUX
rpacdukoB. @opmMyUpyeT BbIBO/bl. BBIMOMHSIET CpaBHUTE/IbHBIN aHaN3 pacyeTHbIX
pe3y/bTaToB C IPYTUMU 00yUaroIuMUCS.

KpuTtepun oueHuBaHus.

KauecTBo 3amoHeHust TaO/TMUHBIX JaHHBIX (€C/TH OHU 3a/laHbl) U BLIMIOJTHEHUS PaCueToB,
KauecTBO rpauuecKrx 3aBUCUMOCTeH, IPOBEPKa 3HaHUs pa3MepHOCTel NapaMeTpOB U
BeJIMUMH, KaueCcTBO (hOpPMyJIMPOBOK C/ie/IaHHBIX BLIBO/IOB 110 paboTe, 0011jasi OljeHKa CTeTrleH!
yCBO€EHHsI MaTepuaJa.

6.1.2 yue6HbIi rog 3 | OTuer
Omnucanue npoueaypsl.

OOyuaroLHiACs ONMCHIBAET MPOLIeCC BHIMO/IHEHHS PAKTUYECKOTO 3aHATHSI B COOTBETCTBUM C
3aJlaHieM, 0OBbsICHSIeT TIOPSIOK TIPOBe/IeHHsI paCueTOB U MOCTPOEHUST COOTBETCTBYIOIIUX
rpadukoB. @opMynUpyeT BbIBO/bI. BBINO/IHSAET CpaBHUTE/bHBIN aHa/IN3 PaCYeTHBIX
pe3y/bTaToB C IPYTMMU 00yUaroIuMUCS.

KpuTtepun oneHUBaHus.

KauecTBo 3amonHeHust Tab/IMYHBIX JaHHBIX (€C/TH OHU 3a/laHbl) U BLIMIOJTHEHUS PaCueToB,
KauecTBO rpaduuecKyx 3aBUCUMOCTeM, MpOBepKa 3HaHUs pa3MepHOCTel TTapaMeTpoB U
BeJIMUMH, KauecTBO (POpPMYJIMPOBOK C/ie/laHHBIX BLIBO/IOB 110 paboTe, 0011jasi OljeHKa CTerleH!
yCBO€EHHsI MaTepuaJa.

6.2 O1jeHOYHBbIEe Cpe/CTBA //Is1 MPOBe/ieHUsi MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu
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CpeactBa

3a/au.

JKUJKOCTH, yMeeT IPUMEHATb WX IS
pelleHrs TMPAKTUUYeCKUX WHKeHepHbIX
LeMoHcTpUpyet
WAeHTUPULIMPOBaTh U
Ha3Ha4YeHUI0
TPOBOJWTDb UCIIBITAHUSL CUCTEM/

Heo0XOUMbIe

CIOCO6HOCTh
BBIOMpATh
HaCoCBHl,

(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
Kpurepumn onjeHnBanus OLleHMBaHMS
KOMIIeTeHI[UH .
NMPOMe)XyTOUHOM
aTTecTauyu
OIlK-4.7 Oco3Haet 3HayeHue OCHOBHBIX | JK3aMeH
MOJIOKEHWH W 3aKOHOB  MeXaHMKH | KypcoBasi paboTa

110

6.2.2 TunoBble O1jeHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniu

6.2.2.1 Cemectp 3, TunoBbie oLleHOUHBbIE CPEACTBA AJIA KYPCOBO# PadoThI/KypCOBOro
NPOEeKTHPOBAHUA M0 AUCLUIIUHE

6.2.2.1.1 OnucaHue npoueaypsl

OO6yuaroluiics [0MyCKaeTcsl K 3all{uTe KypcoBoi paboThbl, eciv paboTa BbINOJHEHa B ITOJTHOM
o0beme B COOTBETCTBUHM C TPeOOBaHUSMHU, TIPeAbsBIsseMbIMU K 3amuTe KP. 3HaHus
obyuyarolierocst OLleHMBAOTCS 110 NMATUOA/UIBHOM 11IKasle B COOTBETCTBUY C KPUTEPUSIMU

OLleHHBaHUSI.

IIprimep 3aaHus:

Boripocs! /7151 3alUThl KypCcOBOi paboThI:

ONOOUT A WN -

. OCHOBHOe ypaBHeHHe TUIPOCTaTUKH, (hopmy.Jia.
. l'eomeTpuueckuii, mbe30MeTpUYECKUd, CKOPOCTHOM U MOJIHBIN HArop, popmMyia.
. YpaBHeHue bepHy/m [/1s1 BA3KOW XKUAKOCTH.
. I'napaBnrueckue MoTepy Haropa 1o JjiMHe TpyOorpoBoa, popmyiia.

. 'mppaBnrueckrie moTepu Haropa Ha MeCTHBIX COMPOTUB/IEHUSX, opMyJIa.

. [Torepu Hamopa (aBneHys1) MPU TypOYIEHTHOM TeueHUH XKUJKOCTH, (GopMyIia.

. ®opmyna AnbTiLy/is AJ1s1 onipefiesieHusl KO3 puLeHTa ruipaBIMuecKoro TpeHusl.
. PacueT mocsieioBaTe/IbHO CO@IMHEHHBIX TPYOOIIPOBO/IOB.

10. PacueT napasenbHO COeJUHEHHBIX TPYOONPOBO/OB.
11. PacueT pa3BeTB/IeHHOTO TPYOOMPOBO/A.

6.2.2.1.2 Kpurepuu ornjeHUBaHHUs

OT/IM4YHO

Xopouro

Y posierBopuTe/IbH
0

HeypoBiierBopuTe/1bHO

KP BrITIONTHEHA B
yCTaHOB/IEHHbIE
Ccpoku, opopmieHa
B COOTBETCTBUU C
TpeOOBaHUSAMH,
Tpe/IbsIB/IIEMBIMU K

KP BrITIO/THEHA B
yCTaHOB/IEHHbI®
Ccpoku, ohopmieHa
B COOTBETCTBUHU C
TpebOBaHUSMH,
TIpeIbSIB/ISIEMBIMU K

KP BrInonHeHa B
ro/siHoM o6neme. I1o
oopM/IEHHIO U
W3/1I0’)KEHHUIO
MaTepuasia UMelOTCs
3aMeyuaHusl.

KP BbINOIHEHA €
HapylleHWeM CPOKOB,
VIMEIOTCS 3aMevaHust 110
odopmIieHHI0 U
W3/I0KEHUI0 MaTepuarna.
[Ipu oTBerax Ha




oopmIieHHIO. odopMmIIeHHIO. HoryckaeT BOTIPOCHI JIOMTyCKaeT
TekcT u TekcT u HETOYHOCTH B CyllleCTBeHHbIE OIIMOKHY,
rpaduueckue rpaduueckue OTBeTax, He yMeeT YBsI3bIBaTb
MOCTPOEHUS MOCTPOEHUs HeJ0CTaTOYHO TEOpHIO C TIPAKTUKOM,
BBITIOJIHEHBI BBITIO/THEHBI B MpaBUIbHbIE JIOTUYECKU
rpaMOTHO. TI0JTHOM oObeMe. (hopMyHMPOBKH, rocJiefloBaTebHO
CB000/IHO B1ajieeT Bnageer HapyLlIeHus y3jiaraTh Marepuari,
MaTepuasnoMm, MaTepHasoM. JIOTUYEeCKOH JleN1aTh BbIBO/bI.
TIOHUMaeT U MOKeT HomnyckaeT 10C/IeZl0BaTe/IbHOCTH
00BSICHUTh HebosibIINe B U3/I0)KEHUU
MOTyYeHHbIe HETOYHOCTH TPU Marepuasa u
pacuéTHbIe OoTBeTax Ha BBITOJIHEHUU PAbOTHI,
3HaueHUsl, BOIPOCHI U. YMeeT WCIIbIThIBAET
rpacdrueckue 000CHOBBIBaTh U 3aTpyJHeHUs pu
3aBUCHUMOCTH. JleslaTh BbIBO/BI. OTBeTax.
I'pamoTHO OTBeuaeT
Ha MOCTaBJIeHHbIE
BOIMPOCHI. YMeeT
000CHOBLIBATh U
JlenaTh BbIBO/IbI.

6.2.2.2 Cemectp 3, TumnoBble oLieHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110

AUCLUIIIMHE

6.2.2.2.1 Onucanue npoueaypsl

OOyuaroLuiics [OMyCKaeTcst K 9K3aMeHY, eC/Ii TIOTyYrI IOy CK K 9K3aMeHy (B mporjecce
00yueHUs yCIIeIITHO BBITIOJTHU/I U 3allIUTH/I BCe TIpaKTHUeCKre paboThl, OTUHUTAJICS 110
CaMOCTOsITe/IbHOM paboTe). DK3aMeHaI[MOHHbBIN OWIeT M0 AUCIUITUHE COJIEePKUT 2
TeopeTHYeCKUX BOIpoca 1 1 TpakThyeckoe 3a/iaHue (3afaua) 3HaHUsI 00yJaroIerocs
OLIEHUBAIOTCSI T10 MIATUOA/UTLHOM IIIKajie B COOTBETCTBUU C KDUTEPUSIMU OLIEHUBAHMS.

IIpvimep 3aaHus:

Boripocesl K 5k3aMeHy:

1 [Mpeamet ruapaBvku. ['urnoresa crutourHocTH. KarenbHble xxugkoct.  CriocoObI
TIPUIO’KEHHS1 3aKOHOB PaBHOBECHSI U IBUKEHUS )KUJKOCTEN K pelleHUI0 MH)KeHePHBIX 3a/ay.
TeopeTnueckre 1 3KCIiepUMeHTabHble MeTO/bl NCCIefoBaHni. OHOPOSHOCTD KUAKOCTH.
CaoticTBO TeKyuecTd. KarnenbHble >XKUJKOCTH: OJBWXHOCTb YaCTHL] (TEKYUYeCTb), CLieM/IeHue,
COIMPOTHUBJ/IEHUE CABUTAIOLIUM yCUINUAM, CMauMBaHUe, Kallu/UIIPHOCTD.

2 Curbl, IeHCTBYIOIIME B KUJKUX Y Ta30BbIX cpefax. [laBnenue. VieanbHas >KUIKOCTb.
PeasnbHas xugKocTb. MaccoBble CU/IbI — CUJIBI TSPKeCTH Y MHepLuu. IIoBepXHOCTHBIE CUJIBI.
HernpepsiBHOe pacripesiesieHre CHJj 110 ITOBEPXHOCTU. OTHOCUTe/IbHBIE WU eJUHUYHbIe CUJIbI.
Cuel yripyroctu. ApxumezoBa cuna. Ornpefenenue fgasieHus. EqUHALIBI U3MepeHus.

3 AbcomtoTHOe, N30BITOYHOE U aTMOC(epHoe AaBiieHre. AOCOMIOTHOe /laBeHre
OTCUUTBIBAIOT OT aOCO/TIOTHOTO HYyJIsi. VI30bITOUHOE /JaB/ieHre OTCUMTHIBAIOT aTMOC(HEPHOT0
JaBneHus. ManoMmeTpuueckoe fiaBieHre. HopmanbHble ycnoBust. @usmyeckas atmocdepa.
Texnuueckasi atmocepa. Crucrema efunuL usmepenus CH. CucrteMa ejvHUL] M3MepeHust
MKI'CC.

4 CBOMCTBA )XUJKOCTEN: IJIOTHOCTD, y/ie/IbHbIA BeC, PACTBOPUMOCTb Ia30B B )KUJKOCTSIX.
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Onpepenenve u (popmysa miotHocTy. OnipefiesnieHue U ¢popmya yzenbHoro seca. @opmysa

CBSI3Y TVIOTHOCTH U y/lelIbHOTO Beca. KonuecTBo rasa B eivHuLe 00beMa XKUJKOCTH. 3aKOH

l'enpu. Koa¢dduimeHt pactBopumocT. PasMepHOCTH BeTMYMH.

5 CBOICTBa KU/JJKOCTel: C)KUMAaeMOCTb )KUAKOCTel 1 ra3oB. CBOMCTBO CKUMaeMOCTH.

Koaddurmentom o6pemMHoro cxxarusi. Mogyns 00beMHOM yripyroctu. Vi3MeHeHMe TI0THOCTH

NIPU CKaTUU JKUAKOCTH U rasa.

Mopysis ynpyrocT# ¥ yacToTa JedopMariu >KUAKOCTH. AiMabaTHueckii MOZAYJIb YIIPYTOCTH.

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

6 CBOMCTBA )XUJKOCTEN: TeMIlepaTypHOe pacllMpeHue U IOBePXHOCTHOE HaTsKeHUe.
Vi3meHeHre 0ObeMa >KUJKOCTH NP yBeTnYeHUH TeMIlepaTyphl.

KosdduimenT TemnepaTtypHoro paciuupenusi. @opmyna MeHeneesa.

BiustHue Temniepatypbl Ha IJIOTHOCTB Bo3Ayxa. @opmyJia AJist oripesiesieHys IJIOTHOCTH. CHUiIbl

TIOBEPXHOCTHOTO HaTsDKeHMs1. [laBieHne B chepryeckom oobeme xugkocTH. Koaddurment

TIOBEPXHOCTHOI'O HaTsDKeHuWsl. BiivssHUe TemriepaTypbl Ha CU/Ibl IOBEPXHOCTHOI'O HATSKEHUS.

CmaumBarolyie ¥ HeCMayMBaroLye XUJKOCTU. MeHUCK. Pa3MepHOCTH BeTMUMH.

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

capury. TaHTeHLIMaIbHast BSI3KOCTh. Bsi3kocTh 1o HetoToHOBOM Mozenu. KoadduiieHt

JMHaMHUUeCKol BA3KOCTH. KoapuieHT KWHeMaTHyeCcKoi BA3KOCTH. Y MeHbIIIEHHe BA3KOCTU

JKUKOCTH TIPYU yBeJIMUeHUM TeMIlepaTypbl. BA3KOCTb BO3/yXa U pyrux rasos. PasmepHocTtu

BeJIMYUH.

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

B 3aMKHYTbIX 00beMax. /laByieHre HaChIlL[eHHbIX MapoB. 3aBUCUMOCTb JIaB/IeHUsI HAaChIIIIeHHBIX
TIapoB OT TeMIepaTyphl. Y cyioBre obpa3oBanus KaBepH. KaButanus. [IByxdasHas cpeza.
Pa3mepHoCTH BeiMuuMH.

10 I'mppocratuueckoe faBieHre. OCHOBHOM 3aKOH rupocTatvku. HenmoBrkHas
KUAKocTb. PaBHoBecue. ['uapocratuueckoe fasieHue. HanpsokeHne cxatust. [laBieHue Ha
CBOOO/IHYIO TIOBEPXHOCTH >KUAKOCTH. OCHOBHOM 3aKOH I'MJPOCTaTUKU — YPaBHEHHE.
I'mppocraTueckuii napajiokc. BvsiHue faBneHys Ha TVIOTHOCTD XXKUAKOCTH. PasmepHoCTH
BeJIMUYUH.

11 3akoH Ilackans. ['mapaBarueckuii mpecc ¥ MyJIbTUIUIMKATOP. ®opMy/IMPOBKA 3aKOHa
[Tackans. I'mapaBnmueckuii pecc. @opMyJisl 1 ONIpe/ieIeHNst JaBIeHNUs U yCUJTUM.
I'ipaBnrueckyii MyJIbTUIUIMKATOP. POPMYJIbI [i71S1 ONIpeiesieHns JaBaeHUs U yCUIUH.

12 [laBneHne )XUAKOCTH Ha IJIOCKHMe ITOBepXHOCTU. Cxema pe3epByapa C HaK/IOHHOU
CTeHKOM. VI3MeHeHVe aB/ieHus BJ0/Ib HAKIIOHHOW cTeHKH. Cpe/iHee 3HaUeHNe [aB/IeHus.
PaBHOgzelicTBYOI[asi CUJT iaBeHus. [ myOrHa MmorpyskKeHusi LieHTpa TSHKeCTH HaK/IOHHON
MOBEPXHOCTH. TOuKa NMPUI0KeHUs] paBHO/IeMCTBYIOIeN CH/bl. Pa3MepHOCTH BeTUUMH.

13 [TpssmonMHeHOe paBHOYCKOpPEHHOe JBM)KeHUsI COCYZa C JKUAKOCTBI0. OTHOCUTE/TbHBIN
MOKOW )KUAKOCTH. PaBHOBeCHe KUJKOCTH B COCYZe NPU paBHOYCKOPEHHOM /iBH>KeHHUH. CHJbl,
JeliCTBYIOIIYE Ha )KU/IKOCTh TIpH ABKeHnU. CBoOO HAst TOBePXHOCTh. [I0BepXHOCTH YPOBHSL.
PaBHOZIelICTBYO11]asi OTHOCUTE/IbHBIX MacCOBBIX CUJI. BeKTOpHas cymma cujl. Y cioBue
paBHOBecHs OeCKOHEYHO Maioro 00beMa KUJKOCTH. AHAJIOT T/TyOUHBI.

14 CranoHapHOe U HeCTallMOHapHOe [IBI)KeHUe KUAKOCTU. KrHemaTuKa KUJKOCTH.
YcTaHOBUBIIEECS WM CTallMOHAPHOE /IBUyKeHue. MareMaTHueCcKoe BblpakeHHe CTaljiOHapHOro
JBwKeHus. HeycraHoBuBILIeeCs WM HeCTalMOHapHOe JBUKeHre. MaTeMaThyecKoe BbIpaKeHHUe
HeCTallMOHapPHOI'O JBW)KEeHUS.

15 I'mppaBnyueckuii paguyc ¥ CMOUYeHHbIM niepuMeTp. 2KrBoe ceueHue — orpeiesieHue.
I'vapaBnrueckuil pajnyc — onpesieneHye U (opMysiel pacueta. CMOUYEHHBIN NepUMeTp —
onpegenenue. opmyJisl 4151 onpesiesieHUsI CMOYeHHOr 0 IepuMeTpa. Pacxof KUAKOCTH.
CpeaHsisi CKOPOCTb TIOTOKA. ['MpaBiuuecKuii paZinyC 1 JUaMeTp B HEKPYTJIbIX TPyOax.
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PasmepHOoCTH Be/uuH.

16 OnemMeHTapHasi cTpylka. Pacxoj 1 CKOpOCTb TIOTOKa. JIiHUS TOKa, KaK TPaeKTOpUs
YacTULEI B TIOTOKe. TpyOKa Toka. JnemeHTapHast CTpyrKa. CKOPOCTH YaCTHI] B 3/IeMEeHTapHOM
cTpyiike. HarmopHoe Teuenue. be3HanopHoe TeueHre. OObeMHBIN pacXof, >KUAKOCTU. MacCoBbIi
pacxof. YpaBHeHHe 00BbeMHOT0 pacxo/a Jjist 3/IeMeHTapHOU CTPYHKH.

17 YpaBHeHue bepHysum A1t ueanbHOM XKUAKOCTU. BbiBo/ ypaBHeHus1 bepHy/imm 6e3
yueTa ri/ipaB/MuecKux rorepb. TeopeMa 06 u3MeHeHUY KUHETHUeCKON SHepTryu Jijist
3/IeMeHTapHOU CcTpy¥Ku. PaboTa cum jaB/ieHus B CeUeHHUsIX. JHePrUs M0JI0KeHUs
(moTeHLManbHas) B ceueHUsIX. KuHeTHyeckas 3Heprusi B ceueHUsix. ['eomeTpuueckas
VHTepIipeTalys ypaBHeHUs. PasaMepHOCTH Be/IMUMH.

18 ["'eomeTpruecku, Mbe3oMeTpUUeCKU, CKOPOCTHOW M MOJHBIM Hanop. ['eomeTpuueckas
BBbICOTA WIW reoMeTpuuecKri Hamop. [Ibe3oMeTprueckasi BbICOTa WU Mbe30MeTPUUeCKUN
Hanop. CKOpOCTHas BbICOTa UM CKOPOCTHOM Harop. ITosHbi Harop. CBOMCTBO MOJIHOTO
Haropa /iJ1s1 u/ieaJbHOM XKUAKOCTH. Pa3MepHOCTH BeTUUMH.

19 OHepreTuyeckas MHTepripetalus ypaBHeHus bepHysumi.  [TosHbI Hanop, Kak 3aKOH
COXpaHeHUsl SHepPrun. JHepreTuyecKast UHTepIipeTalus M0JIHOI0 Haropa B Y/ e/IbHbIX SHEPrUsiX.
OHepreTuyeckass UHTepIripeTanys Y paBHeHus1 bepHy/um /11 ueanrbHOU XXUAKOCTU. OHeprus
JBIDKYLLEMCS )KUJKOCTU: SHEPTrHsl M0J10’KeHus1 (TI0TeHLa/lbHast), SHePrusl ABYKeHUs
(KMHeTHYeCKasl) U SHeprus AaBjieHNs BHEIIHKX CUI. Pa3MepHOCTH BeJIMUKH.

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

21 ['uzpaBueckrie IOTEpPH Haropa 1o JyiuHe Tpy6orpoBoga. [lyTeBeie rupaBiuueckre
notepu. [loTepst Hariopa (aBeHus1) 110 AauHe TpyOnl. @opmyiia Beticbaxa-/lapcu.
KosdduiyeHT ruipaBimueckoro TpeHus. PasMepHOCTH BeJTMUKH.

22 I'mppasivueckye 1oTepyu Harlopa Ha MeCTHBIX CONPOTHBIIeHUsAX. ['paBanyeckye
10Tepy Ha MeCTHBIX COMPOTHB/IeHUsIX. [IoHsITHe MecTHOrO conpoTuBreHus. Kosddunment
MeCTHOTO0 corpoTtuBieHusi. Dopmyiia Belicbaxa /7151 moTeph Haropa U aBjieHust. PaamepHocTH
BeJIMYHH.

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

24 KaButanus B OTOKe XXUAKOCTU. Y CJIOBUSI BO3HUKHOBEHHWS KaBUTaLUU. M3MeHeHrem
arperaTHOro COCTOSIHUS JKUJKOCTH TIPU KaBUTaLMU. [JaB/ieHye HaChIlLeHHbIX [1apOB XKUKOCTH.
Bo3HukHOBeHre kaBepH. KoH/jeH a1 s mapoB )XUAKOCTH IPH MOBBILIEHNH AaBieHus. Mecra
BO3HUKHOBeHUs KaBuTaluu. [lociencTBus KaBUTaLuu.

25 [Torepu Hamopa (ZaBieHus1) PU JaMUHAPHOM Te€UeHUM KUAKOCTH. JIopa
pacripeziesieHusi CKOPOCTel MpU JlaMUHapHOM TeueHUM. 3akoH [lya3selins. [IponoprioHanbHOCTb
TIOTeph Haropa KWHeMaTU4YeCKOU BSI3KOCTH, yinHe TpyOorpoBoza u pacxoay. Koaddurment
Hapcu ajis naMrMHapHOTO TeueHUs — hopmysia. @opmyna Beticbaxa-apcu. PazmepHocTr
BeJIMYHH.

26 [Morepu Haropa (ZaB/eHus1) PU TypOyIeHTHOM TeueHUH XKUJKOCTH. DTropa
pacnpeienieHUsi CKOPOCTeld TIpH TypOy/IeHTHOM TedeHUH. TPaeKTOPUU YaCTHUL] TIPH
TypOy/ieHTHOM TeueHuH. 3HaueHUe KoapduienTa Kapuomica. @opmyna Beiicbaxa-apcu s
TypOy/IeHTHOTO TeueHUs XXUAKoCTH. Popmyssl Asist onpesieneHust KoaddurpenTa Japcu.
[ITepoxoBaTOCTb CTEHOK AJIsl pa3MuHbIX TpyO. @opmyna Beticbaxa-Zlapcu Ajist HEKPYT/IbIX

TpyO.
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27 MecTHble ripaBiryecKre CONpOTUB/IEHNS: BHE3alTHOe pacllvpeHye U udagysop.

Kos¢ddurieHT MecTHOro conpoTHB/eHNs IPY BHE3alTHOM pacClMpeHUH pycra —
dbopmyna. Obpa3zoBaHusi 3aBUXpeHUi. [Ipee/bHbIN c/Tyuali BHE3aITHOTO pacIupeHusl.
KosdduimeHT MecTHOro conpotus/ieHus auddysopa — popmyna. OnTrManbHbIA yros
mmddysopa. PasmepHOCTH BeTMUKH.

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

KosdduimeHT MeCTHOr0O CONPOTUB/IEHNS NTPH BHE3AITHOM CY>KeHHH pyc/a — popmy.Jia.
O6pa3oBanus 3aBuxpeHuid. [IpesiesbHBIN C/Tyyaii BHe3armHOTo Cy>keHus. KosdduimenT
MeCTHOTO COTIPOTUBJIeHHSI KOH(Y30pa — (hopmyna. Pa3MepHOCTH BeTMUKH.

29 MecTHble TU/paBIMyecKre COPOTUBIIEHUS: TIOBOPOT pyc/ia U uadparma.

[ToBopoT pycna — KoneHo. 30Hb!I 3aBUXpeHuid. I10BOpOT pyciia — 0TBOA. 30HbI
3aBUXpeHui. PopMyIibl [j1s onpeienieHrs1 KO3((ULMEeHTOB MPH pasHbIX yrjax MOBOpOTa U
COOTHOLLIEHUSIX — PaIMyC CKPYIJ/ieHus1 U fiuameTp. PopMyia ornpesiesieHus: Ko3d@uiirieHTa
MECTHOT'0 COTpOTHB/eHHs Aradparmel. OnpesienieHye ruipaBIdyeckKuX CONpOTUB/IEHUH TIpY
JIaMMHapHOM TeUeHUU KUJKOCTH.

30 Pacuet Tpy6OITpOBOZIa TIOCTOSTHHOTO CEUeHHUsl. Cxema ripoctoro TpyborpoBoga
TIOCTOSTHHOTO ceueHusi. Y paBHeHue bepHysuin /st TpyOOIIpoOBO/ja MOCTOSTHHOTO CeueHMUsl.
PaBeHCTBO CKOPOCTHBIX HarmopoB. ['uzpocTtatiuueckuii Harop. [ToTpeOHsIi Harop.
CormpotuBnenue TpyborpoBoga — popmyna. @opmysia norepsb Hariopa. XapakTepuCTHKa
TpyOoripoBoja.

31 Pacuet nocsiefioBaTe/ibHO Ccoe/iiHEHHBIX TPyOoIpoBoZoB. Cxema nocsiefloBaTeIbHOr0
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 TPy0OoIpoBoJoB. CxeMa napasule/lbHOr0 CoeJUHEeHUs]
TpybomnpoBozoB. Cymma pacxo/ioB. PacripeziesieHre pacxo/ioB 1o yuacTkam. PaBeHCTBO TIOTepb
Hariopa Bo Bcex TpyOorpoBo/jax. He paBeHCTBO r'/ipaB/IMueCKHUX COTIPOTHUBIIEHUH.
CorpoTuBnenust TpyoonpoBooB. I'padmku norpe6HbIX HartopoB. CyMMapHbIe TIOTepH Haropa —
rpaduK.

33 Pacuet pa3BeTByieHHOT0 Tpy6orpoBoza. Cxema pa3BeTBIeHHOTO TPyOOMpoBoa.
YpaBHeHust bepHynm Jj1s pa3BeTBieHHOTO TpyOoripoBosa. ['MapocraTuueckyii Harop.
I'pacdviky motpebHOTO Hanopa. CymMmapHbIi rpaduk moTpeGHOro Haropa.

34 Pacuet ciioxxHOTO0 TpybOIipoBoga. CxeMa C0>KHOTO TpyOornpoBoza. CoXKHBIN
TpyOONPOBO/, KaK Coe/JuHeHHe TIPOCThIX TPYOOIrpoBo10B. MeCTHbIe COTIPOTHBIIEHUS.
'eomeTpuueckre BeIcOTHI. bananc pacxogoB. [Torpe6GHbIe Harops! Ayisi BeTBeil. CyMMapHbIe
rpaduKy MOTpeOHbIX HAIOPOB.

35 Pacuet Tpy6ompoBozia ¢ HacocHo# nogaueil. CoBMecTHasi paboTa TpyboripoBoja ¢
HacocoM. PacueTHast cxema. YpaBHeHust bepHysu 71 BXoziHOro niatpybka Hacoca U /i/1s
BBIXOZIHOT'O TIaTpyOKa Hacoca.

Y nenpHas SHeprus XXUAKOCTH Iiepes HaCOCOM. Y fie/IbHasl SHeprusi )XUAKOCTU 3a HaCOCOM.
[Ipuparenue sHepruu >XUAKOCTU B Hacoce. ['napocratnyecku Harop. Hanop Hacoca.
Pa3mepHoCTH BeiMuuMH.

36 I'mppaBnuueckun ygap. ['ngpasnnueckuii yap, Kak pe3koe NOBbBILLIEHUe [JaB/IeHUs B
TpybonpoBoe. beicTpoTeuHocTs npotiecca. ['MapaBarueckuil yap, Kak KonebaTembHbIN
nipotiecc (o cragusm). I'padvik KoebaHmii AaBieHus. Y japHoe /laBieHue 1o popmyJie
’KykoBckoro. CKOpOCTb pacripoCTpaHeHus! yAapHO! BOJHBI — (popMyIia.

37 VcTeueHue )XUJKOCTH U3 OTBEPCTHUS B TOHKOU cTeHKe. Cxema ucteueHus. CoBeplieHHOe
okarue ctpyu. Kosgouimentom oxarus. PacuetHblii Hartop. CKOpOCTb UCTEUeHHs CTPYH.
Kosdduument ckopoctu ctpyu. KoadduimeHnt pacxoga. @opmMysisl pacueta CKOPOCTH CTPYH U
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pacxoja.

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

39 VcTeuenue uepe3 comio U Auddy3opHbIi Hacagok.Cxema UCTeueHus yepes Corio
(KxoHOMIA/TbHBIN HacaZloK). be30TpbIBHOCTD TeueHUs U napasiieibHOCTpyUHOCTb. KoadduimeHT
okatus ctpyu. Kosdduipment pacxoga. Cxema ucteueHust yepe3 A dy30pHbIii HacaZloK.
Cy>keHMe TIOTOKa U pa3psbkeHre. YBenuueHue pacxoza. Koadduiment pacxoga.

40 VcreueHne >XKUAKOCTH TIPH TlepeMeHHOM Hariope.  OcoOeHHOCTb UCTeueHUs TIPU
riepeMeHHOM Hariope. He craijuoHapHbIii riporjecc. CxeMa uctedeHusi. KBasucraipoHapHoe
ncteueHre. dopMysia BpeMeHU MOJTHOTO OITOPOKHEHHs COCY/ja.

41 'eomeTpuueckoe, KWHeMaTHUeCKOe 1 IMHaMUuecKoe 1ofo0ue. [ToHATHsST «MoJesib» U
«Hatypa». ['eomeTprueckoe nogobue. JInHelHbIN MaciTab MO/IeTMPOBAHKSI.
[Tponop1MoHaIbHOCTE CXO/CTBEHHBIX pa3MepoB. KuHeMaTrueckoe 1ofjo01e: TpaeKTopuHy,
CKOPOCTH ¥ ycKopeHHst. MaciuTtab ckopoctu. Maciirab yckopenusi. Maciirab BpeMeHH.
[uHamMuyeckoe 11ojiobve — MporopLKMOHATBHOCTb CHJI, paBeHCTBO KO3((HUI[MEHTOB MeCTHBIX
COMpOTHB/IEHUN U K03 duimeHToB [Japcu.

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

43 Knaccudukarus u ob1riast XxapakTepyucThKa rupomMaiiiiH. Hacockl IMHAMUYeCKOro U
obbemHoro AelicTus. [aBeHue, rogaua (pacxon), pabounii o6bem, pabouasi Kamepa, 4acToTa
Bpall[eHUs Bajia, BXOZAHas (moTpebJisiemast) MOITHOCTb, BbIXOJHasH (TpaBaMuecKasi) MOLHOCTb.
OO6bemHbIH K. 1. 1. ['ugpaBIuUecKuii K. 1. . MeXaHUUeCcKu# K. T1. [I.

44 basaHc MOITHOCTH B ruZipoMaiiiiHax. CxeMa, WITHOCTPUPYoiijasi 6aiaHC MOIITHOCTH B
ruzipoMaitimHax. TpaHcdopMaliys oIBOAUMOMN (MeXaHMUeCKOM) MOIITHOCTH B TH/PaBINYeCKYIO
(BbIXOZIHY10). [Ipeobpa3oBaHue MOILHOCTH U TTOTEPU MOLIIHOCTH. MeXaHWuecKre MoTepu —
¢dopmysa moufHOCTH. O6BEeMHBIe TIOTEPH — (hOpMyIa MOIITHOCTH. ['H/ipaBIueckrie IOTepH —
dopmyna MoiHOCTH (B 0611ieM Buje). ['MapaBarueckuii, MexaHu4eCcKuii, 00beMHbIH K. 1. [1.
[MonHbil K. 1. 7. — hopMmya.

45 LleHTpo6eskHbIe HACOCHI U UX XapaKTepucTUKU. CxeMa 1jeHTpoOexHoro Hacoca. Ero
ycTpoiicTBo. [IpoTouHoCTh nosiocTeli Hacoca. KOHCO/IbHBIe HACOCHI U HACOCHI [IBYXCTOPOHHET O
BX0/la. MHOrocTyrneHuaTble Hacockl. Harop (zaB/sieHue), mojava (pacxo/) Hacoca. YacToTta
BpaitieHus pabouero Koseca. K. m. 1. Hacoca. [TepecueT XxapakTepHCTHK 1JeHTPOOEKHOT0 Hacoca
Ha JIpyTyI0 CKOpPOCTh BpallieHusi. Popmy/ibl THAPOJUHAMUYECKOT0 TIOZ00Us [/is TiepecyeTa
XapaKTepHCTUK.

46 OceBble HaCcOChI U UX XapakTepucTUKU. Cxema oceBoro Hacoca. Harpasnstormii
armapat. 3akpyTKa XUJKOCTH. Pabouee K0/ieco B peryMpyeMbIM yII0M HaK/IOHA JIOTIACTeH.
I'padrueckre xapakTepUCTHUKHU — HArop (JjaBieHye), K. I1. /I. HACOCa B 3aBUCUMOCTH OT ero
nozauu (pacxoza).

47 PoTopHbIe HACOCHI: 11IeCTepeHHbIe 1 TUIaCTUHYaThbIe. Y CTPOMCTBO U paboTa
111eCTePeHHOr0 U MJIaCTUHYATOro0 HaCcOCOB. Pa3HOBUJHOCTH KOHCTPYKLIMIA 3TUX THUIIOB HACOCOB.
Pabouuii 06beM — hopmyiia. [Tosaua u jaBneHre Hacoca. Vcrosib30BaHUe HaCOCOB JIJAHHOTO
TUMa. Pa3MepHOCTH BeJIMUKH.

48 PoTopHbIe HACOCHI: aKCUATBHO- U PaJiMa/IbHO TIOPILIHEeBbIe. Y CTPOMCTBO U paboTa
pa/iua/ibHO-TIOPILIHEBOr0 U aKCUaIbHO-TTOPIIHEBOT0 HACOCOB U T'MIPOMOTOPOB. Pa3HOBUIHOCTH
KOHCTPYKLIMM 3THUX THUIOB HAaCOCOB. PsiiHOCTh HacocoB. Kauatoiue y3bl. Pabounii 06beM —
¢dopmyna. [Togaua u gaBneHue Hacoca. VIcrosib30BaHWe HACOCOB JAHHOTO TUMa. ['ApOMOTPBI.
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PasmepHOoCTH Be/uuH.

3a/lauu K 5K3aMeHy:

CTyZleHT Ha 3K3aMeHe pelllaeT OJHY U3 UeThIpex 3a/ay 1o rupocTaTUKe, U OJHY 13
TISITH T10 THIpoArHaMuKe. KaykZioMy CTyZieHTy BbIIaeTCsl pacueTHast cxeMa U 0011e UCXO/[HbIe
JaHHble. HeKoTOpble CXO/HbIe JaHHbIe (BblZe/eHbl JKUPHBIM LIPU(TOM) 3a/1at0TCA
riperiofiaBaTesieM CTYJeHTY UHAUBUAYa/IbHO.

BoponpoBo/iHast ceTb COCTOUT M3 OTKPBITOrO BojoeMa 1, Hacoca 2, ¢puibTpa 3 ¢ 0OpaTHbIM
K/IallaHOM 4 ¥ MaHOMETPOM 5, BO/[OHATNIOpHOM OariiHu 6, CIMBHOM TPYOBI MO/iep>KaHUsST YPOBHS
7, mogBosiieit Tpy6sI 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 f/1s1 pa3gauu BOAbI.
VicxoaHble faHHBIE: )XUAKOCTb — MpecHasi Bo/a; KO3 (ULMeHT ru/paBinyecKkoro TpeH!s
Bcex TpyO: A = 0,02, A = 0,025, A = 0,03, pe>kum TeueHHsI BO BCeX CIy4asix TypOy/IeHTHBIH.
TpyObl ABYX TUITOPA3MePOB C AraMeTpaMH (3aJjar0TCsl TIPerio/iaBaTesiem):
d1 =40 mm (45 u 50) u d2 = 40 mm (30 u 35).
BbIcoThI 1 J/1MHBI (3a/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 00IIIME /I71S1 BCEX:

H=10,8m, h1=4Mm,h2=52m h3=1m h4=1,2Mm 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 = 0,3
M, 112 = 0,35 m.

BbI00p M/I0CKOCTH CPaBHEHUS B KaXKZIOM PaCUeTHOM CJTyuae — MPOU3BOJIbHBIH.

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 3akpbIThIX 3aABWKKaxX 19 1 20 1 O/IHOM 3am0/IHeHUH pe3epByapa 6 Bofon
oripe/ieIuTh abCOMOTHOE U M30BITOYHOE /laB/ieHre B TOUKAX B U T, CUMTasi, YTO 3a/IBWKKHU 10 u
11 OTKpBITEL

3. Kakum OyieT n30bITOUHOE iaB/ieHNe Ha JjHe pe3epByapa 17 (B Touke e), ecu
3apBwkKa 20 3aKphITa, a CaM pe3epByap 3aro/HeH BOZoH moaHocTeio? Kakum Oy et
abcostoTHOE U M30BITOUHOE ZiaB/ieHHe B Touke /1?7 Kakum Oy/ieT u30bITOUHOe /1aBieHue Tiepes
3a/IBWKKOM 157

4. Ecnv 3aaBwkku 11, 18, 14 u 15 3akpbIThl, a 3aABWKKA 19 1 20 OTKPBITHL, TIPU 3TOM
pe3epByaphl 16 1 17 MOHOCTBIO 3ari0/IHEHbI, KAKUM OyieT 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 pH
nuametpe 40, 45 unu 50 mm), eciii pe3epByap 6 3aronHeH 10 ypoBHs H 1 3TOT ypoBeHb
NOZLlep’KUBAeTCs 3a CYeT I0JjauM BOAbl HACOCOM 2. I110CKOCTh CpaBHEHUSI COBMECTUTD C
TTOBEPXHOCTBIO 3eMJIU.

2. PesepByap 6 3amnosiHeH 0BepXy, ypoBeHb H noziepkuBaeTcss HaCOCOM OCTOSIHHBIM.
3aaBKKM 18, 3akpbiTa, 3aABMKKM 10, 11, 19 u 20 oTKpbITEI. OTKPBITHI ¥ 3aABMXXKHA 14 1 15,
TpU 5TOM YPOBHHU JKUJKOCTH B pe3epByapax 16 u 17 nojep>KvBarOTCsl HA YPOBHE OCei
3aaBWKeK 14 u 15. OrnipegenuTs JaBjieHre BOAbI B ceueHrud 1-1, eci CKOPOCTh TOTOKA B
ceuennu 1-1 paBHa 1,1 m/c. IInockoCTh CpaBHEHMSI COBMECTHUTD C ocbio Tpy6 19 u 110.

3. YcnoBue 3aiauM ripekHee, HO HaJl CBOOO/JHOM TTOBEPXHOCTHIO BO/bI B pe3epByape 6
noA/iep>kuBaeTcs JapyieHre 1,5 Krc/cM2 (Hampumep € MOMOLLBbE0 KOMITPeccopa), a CKOpOCThb
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roToKa B ceyeHuu 1-1 pasna 1,5 m/c.
4. 3apBwkku 14, 15, 10 u 19 3akpbIThl. Boga 13 emkocTu 17 miepeTekaeT yepes 3aJBUKKU
11 1 18 B Hacoc u ciuBaetcd B pe3epyap. CunTtaeM, 4TO YpOBEHb BOJbI B eMKOCTH 17
T0/Ilep>KMBaeTCs MOCTOSIHHBIM, a 00paTHbIN KiiamnaH 4 oTcyTcTByeT. Onpefie/TUTh PacXxo/, BOAbI
yepe3 HacocC, peHeOperas TU/IpaBIMUeCKUMU ITOTePSIMU B HeM. BeHTHb 22 A71st CITycKa Bo3yxa
B pe3epByape 17 OTKpBIT.
5. 3agBwkku 10, 11, 19 u 15 3aKpeITh], 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 IMOJTHOCTBIO OTKPBITOM COCTOSTHMM paBeH 218. Kakoe JjaBieHre oKaxeT MaHOMETP
5? I110CKOCTb CpaBHEeHUsi COBMECTUTH C 0ckio TpyO 19 1 110.

Cxema TpyOOMPOBOAHOM CUCTEMBI C HACOCHOHW YCTAaHOBKOM, BO/IOHATIOPHOM OariHel 1
pe3epByapamMH BblZIaeTCsl K&KJOMY CTYZEeHTY UHAWBU/ya/IbHO.

6.2.2.2.2 Kputepum oleHUBaHUSA

3aTPY/HSETCS C
OTBETOM TIpU
BU/IOM3MEHEHUH
3a/laHuH,
WCITIO/b3YeT B
OTBeTe MaTepual
yuebHOI
JIUTEPATYPHI,
TIPaBU/IbHO
000CHOBBIBAET
TIPUHSITOE PellleHue.

Y noBnerBopure/bH
Ot1/inyHO Xopoiuo o HeypoBieTBopuTe/ibHO
['my60KO ¥ MPOYHO TBepno 3Haer Nwmeet 3HaHus TosibKO | He 3HaeT 3HauMTe/bHOM
YCBOMII Marepuail, OCHOBHOTI'0 YaCTU POrpPaMMHOI0
NPOrpaMMHBIN IpaMOTHO U 110 Marepuasa, HO He MaTepuasa, JoIycKaeT
Marepuari. CYILLIeCTBY M3/laraeT | YCBOWJI ero fietasneid, | CyllecTBeHHbIe OIIMOKHY,
W cuepnbiBaroine, ero, He JJONyCKaeT JOIyCKaeT He yMeeT yBsI3bIBaTh
T10CJ1e/0BaTe/IbHO, CylLLleCTBeHHbIX HeTOYHOCTH, TEOpHIO C TIPAKTUKOM,
YEeTKO U JIOTUYeCKU HETOYHOCTEe! B HeJI0CTaTOYHO JIOTUYEeCKU
CTPOMHO ero OTBeTe Ha BOIPOC, TIpaBU/IbHbIE T10C/1e0BaTe/IbHO
v3jiaraeT, ymMeeT TIPaBUJILHO (hopMyIMPOBKY, y3jlaraTb MaTepuar,
TeCHO YBSI3bIBaThb TIpUMeHsieT HapylLLeHus JienaThb BbIBO/BI.
TEOPHIO C TeopeTH4eCcKue JIOTUYeCKOU
MPAKTUKOM, T10J1I0KeHUsI TIPH T10C/1e/l0BaTe/IbHOCTH
cBOOOAHO peleHnun B W3JI0’KEHUH
CIIpaBJISIeTCs C NIpaKTUYeCKUX IIPOrpaMMHOI0
3a/jauamu, BOIIPOCOB, BJafieeTr Marepuaa,
BOIIPOCAMHU U Heo0X0IUMBbIMU WCIIbITbIBAET
LPYTMMHU BUZIaMU HaBbIKaMU 1 3aTpyJHeHus Ipu
TIpUMeHeHUsI rppeMaMu Ux OoTBeTax.
3HaHWH, He BBITIO/THEHUS

7 OcHOBHas y4yeOHas MTeparypa
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1. l'mppaBnuka, TMAPOMAIIMHBI U TUAPOIIPUBO/BI : yueOHUK /st BTy30B / T. M. Bamra [u ap.],
2011. - 422.

2. BakuHa Bepa BacunbeBHa. MalliMHOCTpOUTe/IbHAS THIPaBIMKa: [IprMephsl pacueToB : yueo.
nocobue /17151 TeXH. criel]. By30B / Bepa BacuibeBHa BakuHa, ViBan laBuoBuy J{eHHCEHKO,
Anarommii Jleonugoeuu CtosisipoB, 1987. - 206.

8 JlonostHUTE/TbHAs yueOHasi IUTepaTypa U CipaBoOYHast

1. bamrra T. M. MammmmHoOCTpouTeIbHast THAPaBIYKa : cripaB. mocobue / T. M. Bamra, 1971. -
671.

2. 'vpapivka, THAPOMAIITMHBI ¥ TUAPOIIPUBO/BEI : yueOHMK /7151 BTy30B / T. M. Barira, C. C.
Pynues, b. b. Hekpacos [u zp.], 2013. - 422.

9 Pecypcol cetu IHTepHeT

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

10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

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

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

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

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

3. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - mocraska 2010
4. Microsoft Office Standard 2010_RUS_ noctaBka 2010_(aptukyn 021-09683)
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHIUTHHBI

1. KomristoTep B c6ope BN-Ir1811-3 iC2D/iG/2Gb/320Gb/DWD-RWCR/kn/Mbiiis/LCD
19"/UBII/MOP

2. 12928 Hacoc HAP 63/200

3. 14947 Hacoc J11B-8

4. 14217 Hacoc HP-®

5. 313914 Hacoc 1ieHTpobeXKHbIH

6. 313913 Hacoc 11eHTp0o0e>KHBIH
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7. Komripeccop

8. CteH 7151 CHSITUSI HAarPy304YHOM U PeryJTMpOBOYHOM XapaKTepPUCTHK 00bEMHOI0 Hacoca

9. YcTaHOBKa AJ1s1 U3yueHHsi COBMECTHOM paboThl Hacoca

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

YcraHOBKa [ijisl CHSITHSI XapaKTepUCTHK LIeHTPOOeXXHOT0 Hacoca
I'mppomotop I'M-360 00-000000000053426

Hacoc 435® 00-000000000053430

Hacoc Buxpeoit 00-000000000053424

Hacoc I'YP 00-000000000053429

Hacoc MIII-8M 00-000000000053428

Hacoc nentpobesxnsiii 00-000000000053423

Hacoc mecrepennsiii 00-000000000053427

Hacoc akcuansHo-nopirHeBoi 00-000000000053425

Cuétuuk BogomepHbiri BCI'-20 00-000000000053422

YcraHoBKa 151 reoMeTpuyeckoi unTeprperanuud 00-000000000053405
YcranoBka s onpezesnenus Bpemenu 00-000000000053408
YcraHoBKa g5 onipefienieHus myteBbix noreps 00-000000000053407

YcranoBka Perinonbzca 00-000000000053406

16



