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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 Pa3fe/ieHHbIX CpeJl, Te0/I0TnYeCcKon
Ccpe/ibl, MaCCHBa rOPHBIX MIOPOJ;

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
TUZPaB/INYECKUX MPOL[ECCOB,
PacCUUTHIBATH BEJTMYMHBI,
XapaKTepU3YIOILUe JBWKeHHe
JKUJKOCTH, BEIOMPATh M0 Ha3HAUEHUFO
HeoOXOZMMbIe HaCOChI, POBOJUTH
UCIIBITaHUS TPYOONPOBOHBIX CUCTEM,
BbIpA0ATLIBaTh CTPATErHIO JIEHCTBUM.
BiiajeTs HaBbIKaMU MPOBe/IeHHUST
KPUTHUUECKOTO aHa/In3a Mpob/ieMHBIX
CHUTYaIMi Ha OCHOBE CUCTEMHOT'O
TIOAX0/Ia, METOJMKAMH pacueTa u
MO/Ie/TUPOBaHUs TH/[PaBINUECKUX
TPOL{ECCOB U TPYOOTIPOBOZIOB.

CriocobeH MpUMeHSITb 3aKOHbI
JIBIDKEHUS] U PABHOBECHSI
OIIK-4.7 JKUIKOCTEH U CIIOCOOBI
TIPUJIOXKEHUS ITUX 3aKOHOB K
PEIIeHNIO0 HH)KeHePHBIX 3a/1ay;

2 MecTo pauciMiuiuHbl B cTpyKType OOII

Wsyuenne pucuuruiMHel «['WapaBnvka» 0a3upyeTrcs Ha pe3y/bTaTaX OCBOEHHS
C/IeAyIOIMUX AUCLUTIMH/TIPAKTUK: «Dusmka», «MaTemaTrka», «Teopetruueckass ¥ MpUK/IaZHast
MeXaHUKa»

OucuurnvHa sBAsSIeTCA TMpeAllecTBYIOIer [ JUCLUIUIMH/TIPAaKTUK: «lIpoekTHas
JleATe/IbHOCTb»

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 o
1 CU/IPaB/IUKU. 1 2 1 34 YCTHbIR
ornpoc
Bsopnas nekuys.
IIpomexyTouHas
arrecTauus
Bcero 2 34
Cemectp Ne 3
Bl/lﬁ[bl 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| 4 Oruer
JKUKOCTEN.
2 I'mppocraTuka. 2 1 2 1 2,3 4 Otyer




Kunemaruika u
3 JUHaMUKa 3 1 3 1 2,3 4 Ortuer
JKUJIKOCTH.
I'uppaBmueckuii 19
4 pacuer 4 1 4 1 ’3 ’ 25 Otyer
TpyOOMpPOBOOB.
Wcrteuenue
5 | KnAKocTEM M3 5 1 5 1 2,3 | 4 Otuer
OTBEpCTUii U
Haca/JIKOB.
OcHOBBI TEOpUU
6 TUIPOJMHAMUYeCK 6 1 6 1 2,3 4 Otuer
oro noo6wus.
I'mppaBnuueckue .
7 MaLLI[:/IHbI. ITogob6ue 7 4 6 YCTHIH
orpoc
TU/JPOMallIIH.
IIpomesxyTouHas JK3aMeH,
arrecrauys 9 Kypcosas
paboTa
Bcero 6 6 60

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 2

Ne Tema Kpartkoe coaep>xanue
1 IIpenmeT ruapaBIvKA. 3azauu Kypca. OCHOBHBbI€ TT0JI0)KeHUsI TU/IPaBJ/IAKH.
BBojiHas yiekiys. [TousTus. OnpesiesieHus!.

Cemectp Ne 3

No Tema Kpatkoe copepxaHue

1 CBOWCTBA XUJKOCTEM. Cuibl, IeMCTBYIOLLIME HA KUAKOCTh. JlaBieHue B
KUAKOCTHU. OTHOCUTE/IbHbIE MacCOBbIE U
TOBEPXHOCTHBIe CU/ibl. DU3MUecKre CBOMCTBA
JKUJKOCTEH.

2 I'mppocratuka. I'mppocratnyeckoe faBieHue. /laBieHre )XUAKOCTH
Ha HaKJIOHHYIO Y KPUBOJIMHENHYIO CTEHKY.
OTHOCUTENBbHBIN MTOKOW XKUAKOCTH.
['mapocTaTyeckre MallvHbI.

3 Kunematuka u fuHamurka | CtanjuoHapHOe M HeCTallJuOHapHOe [IBUKeHHe
JKUJKOCTH. JKUAKOCTU. JKMBOe ceueHUe U TW/IpaBIAueCKUN
paguyc. ¥YpaBHeHue bepHyniu /s uneanbHOU
JKUAKOCTU. ['eomMeTpryecKuii, be30MeTpUUeCcKHH,
CKOPOCTHOM U MO/HBIN Harnop. Y paBHeHUe bepHynam
JJ/151 peasibHOM >XUJAKOCTU. ['MipaBinuecKye moTepu.
Pe>kuMbl TeueHust XKUAKOCTH B TpyOax. KaBuTarusi.
[ToTepu faByieHys MPY Pa3/IMYHbIX pe)KMMax TeUeHUs.
KosdduruenT ruspasauueckoro TpeHus. MecTHbie
I'U/ipaB/dyecKre CONpOTUBJIEHUS.

4 'uppaBmuecknii pacueT | [IpocTeie TpyOOTIPOBO/BI: TTOCTOSTHHOTO CEUeHWUs, C
TPyOOTIIPOBO/IOB. Triapa’suie/ibHbIM U 110C/IeloBaTe/IbHbIM COeIMHEeHNeM
Tpy0. Pa3BeTBieHHbIN TpyOOIIpoBOA. CI0XKHBIE
TpyOoIipoBo/kl. TpybOIIpOBOA C HACOCHOM Mozauet.
['uapaBIMueckuil yaap.
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UcteueHue »KugKocTeun
13 OTBEepPCTUH U
Haca/iKoB.

Vcreuenne yepe3 Masioe OTBEPCTHE B TOHKOU CTEHKE.
CoBepiiieHHOe CKaTue CTpyH. VicTeueHue u3
Pa3MUHBIX BH0B HacaakoB. OrpeziesieHre CKOPOCTH
CTpyH U pacxojia. VicteueHue rpu repeMeHHOM
Hariope. JlaBsieHue CTPyHY Ha TBep/i0e TeJIo.

6 OCHOBBI TEOPUH I'eomeTpuueckoe, KWHEMaTHUeCKOe U IMHAMUUeCKoe
TUPOIMHAMHUECKOTO nogo6ue. Knaccudukarus cun. @opmyia mogoous
o00wsl. Herorona. Kpurepun romobust @pya, PeitHonbca,

Oiinepa, Maxa, Ctpyxana, Bebepa.

7 I'mppaBnuueckue Knaccudukanms rugpomaiiivii. bajsiaHc MOIITHOCTY B
MarivHbl. [Togobue rUpoMalluHax. ['MpomMalliiHbl AUHAMHUUECKOTO
TUPOMAILIVH. JeNCTBUs. DKCIUTyaTal[iOHHbIe XapaKTePUCTHUKU

JUHAMWYeCKUX MalvH. ['uapoManiviel 06 5eMHOT0
netictBus. VX CBOMCTBA U XapaKTePUCTUKU.
VHavkaTopHas JuarpaMMa 00ObeMHOr0 Hacoca.
OcHOBBI 110/100Ms1 THIPOMAIIIKH.

4.3 IlepeueHb J1abOPaTOPHBIX PadoT

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 3

JIabopaTopHbIX paboT He TIpelyCMOTPEHO

Ne

TeMbl IPAaKTHUECKUX (CEMHHAPCKHUX) 3aHATHI

Koi-Bo akajeMuueckux
4acoB

W3yueHue pubOpPOB 111 U3MePeHusi pacxofa u

JaByeHus. Vi3yueHue ripubopoB /it H3MepeHUst 1

BSI3KOCTH >KUJKOCTEM.

PerieHne 3a/1au Ha paBHOBECHE YKUIKOCTEH.

Perienne 3d/iad 110 J1MHAMHKe )KHAKOCTEﬁ.

TpyGornpoBozb! 1 pe3epByapbl: KOHCTPYKLIUH U

pacyer.

PerieHue 3a/1a4 Ha MCTeUeHHeE XKUIKOCTel.

DU A~ |WIN

Teopwusi moo6usl.

e e

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 2

Ko1-Bo akapeMuueckux
Ne Bupg CPC A
4acoB
1 ITpopaboTKa pa3/ie/ioB TeOPeTUUECKOr0 MaTepHasa 34
Cemectp Ne 3
Kosi-Bo akajeMuueckux
Ne Bupg CPC A
4acoB
1 Harnrcanne KypcoBoro rpoekTa (paboThsl) 21
2 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 6
3 IToAroTOBKA K C/laye W 3all[MTe OTUETOB 18
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| 4 | [TpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia | 6

B xojie npoBeieHNs 3aHITUI 110 JUCLUIUIMHE UCTIO/Ib3YIOTCS C/eyIollrie UHTePaKTUBHbIe
MeTozbl 00yueHusi: B Xozie poBeieHus JIEKL|M, TIPAaKTUYeCKUX paboT UCTIONMB3YIOTCS
CJlefyroIIie MHTePAKTUBHbIE MeTO/Ibl 00yUeHUst: TPYIIIOBasi JUCKYCCHSI, B3aUMOTIPOBEepKa
pe3y/IbTaTOB pacueTa Me>Ky TlapaMH 00yJaroIuxcst

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecreyeHUus1 JUCHUILTHHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI

5.1.1 Metoauueckue yKa3aHHUA A o0yuaromuxcs 1no KypCOBOMY
NMpoeKTHPOBaHHIO/padoTe:

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

5.1.2 MeToauuecKHe yKa3aHusA /i 00yUYaroIUXCA M0 MPAKTHYECKUM 3aHATHAM

MeTonueckue yKa3aHHs K BBITIOJTHEHUIO J1aO0OpaTOPHO-TIPaKTUUeCKHUX paboT 1o Kypcy
«['vapaBnvika ¥ TUAPOTIHEBMOTIPUBO», M3Z-Bo IpI'TY, 2014 r. (pa3pabotunk Hixeropoos
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 OleHOYHbBIe CPeACTBA /1A POBe/ieHHs TeKYIIero KOHTPOJIA
6.1.1 yueOHbIi roj 2 | Y CTHBIH ompoc
Omnucanue nponeaypel.

[TpoBoAWTCS yCTHBINM OMpOC 00yuarorerocs, MM00 rpymmbl oOyuaromuxcs (1o 2-3 uest.) 1o
JIaHHOM TeMe C 1[e/IbI0 BBISIB/IEHUS 3HAHUM.

KpuTtepun oueHuBaHus.

OOyuaroLuiics B/ajieeT MaTepyUaioM TI0 JaHHOM TeMe, TPaMOTHO OTBeuaeT Ha TIOCTaBIeHHbIe
BOTIPOCHI, yMeeT 000CHOBLIBATh U /le/IaTh BbIBOABI.

6.1.2 yueOHbIi rog 3 | YcTHBIN onpoc
Omnucanue npoueaypsl.

[TpoBoAWTCS yCTHBIN OMpOC 0Oyuarorerocs, 100 rpymmbl oOyuaromuxcs (1o 2-3 uest.) 1o
JJAHHOW TeMe C L|e/IbI0 BbISIB/IEHUS] 3HAHUM.

KpuTtepun oneHUBaHuUs.

OO6yuaromuiics BiaJieeT MaTepraJoM 10 JAHHOU TeMe, TPaMOTHO OTBeYaeT Ha TOCTaB/IeHHbIe
BOTIPOCHI, yMeeT 000CHOBLIBATh U /le/laTh BHIBO/IbI.

6.1.3 yue6HbIii rog 3 | OTuer



Omnucanue nponeaypel.

OOyuJaroIMiACs OTTHMCHIBAET MPOL[ECC BHITIOTHEHUS PAKTUUECKOTO 3aHATHS T10 U3YUYEHUIO
nipuOOPOB /IS OTIpe/iesieHus pacxo/ia U JiaBjieHusi, TIPUOOPOB /1/is1 U3MepeHUst BI3KOCTH
JKUJIKOCTeH B COOTBETCTBHH C 3aZlaHHeM, O0BSICHSIET TIOPSIIOK MPOBe/IeHHsT PabOTHI.
@dopMyUpyeT BbIBOJBDI.

KpuTtepun oueHuBaHus.

KauecTBo 3amoiHeHus: TaO/TMUHBIX JaHHBIX (€C/TH OHU 3a/]aHbl), KAUeCTBO rpaduueckux
TIOCTPOEHUH, KauecTBO (hOPMYJTUPOBOK CZieJlaHHBIX BBIBOZIOB 110 paboTe, 0b11iast OlleHKa CTerneHu
yCBO€HHsI MaTepua’a.

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
KpuTepuu onjeHUBaHus OLIeHUBaHHSA
MPOMEeXYTOYHOM
aTTecTanuu
OIlK-4.7 HeMOHCTpUpYyeT 3HaHUS palMOHA/bHBIX | JK3aMeH
MeTO/IOB Mo envpoBanus | Kypcosasi pabota
TU/IpaBINUeCKUX TMPOLIeCCOB,
CNOCOOHOCTh PaCCUMTHIBATh BETUUYMHBI,
XapaKTepu3yolUe IBUKeHUe XUJKOCTH,
BbIOMPATh 110 Ha3HAUEHUI0 HEOOXOMMBbIe
HAaCOCHI.

NupukaTop JoCcTHXXKeHus
KOMIIeTeHI[U!

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 3, TunoBbIe O1leHOUHBbIE CPe/ICTBA /ISl KYPCOBOH PadoThI/KypCcOBOro
NPOeKTUPOBaHUs MO0 AUCIUIINHE

6.2.2.1.1 Onucanue npoueaypol

OOyuaroLHiACs [OTTyCKaeTCs K 3aljuTe KypCcoBoi paboThl, eciv paboTa BBITIOTHEHA B TTOJTHOM
06beMe B COOTBETCTBHY C TpeOGOBaHUSIMH, TIPe/bSB/IsIEMbIME K 3aiuTe KP v 06yuaroiuiics
OTBETUJI Ha BCe 3a/laBaeMble eMy BOIIPOCHL. 3HaHHs 00YUaroIIerocs: OLeHUBAIOTCS 110

NI THOA/IIHOM I1IKasie B COOTBETCTBUU C KDUTEPUSIMU OLIEHUBAHMUSI.

IIpumMep 3a1aHUd:

Bormpocs! f71s 3ayThl KypCOBO# paboThI:

1. OcHOBHOe ypaBHeHHe I'M/IpOCTaTUKH, (popMyiia.

2. 'eomeTprueCKUM, Nbe30MeTPpUUeCKHi, CKOPOCTHOM U MOJTHBIM Harop, popMya.
3. YpaBHeHue bepHy/m [j1 BA3KOU XKUJKOCTH.

4. 'vapaBarueckue MOTepU Haropa 1o JjiMHe Tpy6orpoBo/a, popmyiia.

5. 'napaBnuyeckue MoTepy Haropa Ha MeCTHBIX COTIPOTHB/IEHUsIX, hopMyIia.

6. [ToTepu Hariopa (JaB/ieHust) pyu TypOy/IeHTHOM TeUeHUH >KUAKOCTH, (popmyiia.
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7. ®opmysia AnbTiIy/Is 71 onipefiesieHrst Ko3(duiieHTa ri/jpaBMueckoro TpeHusl.
8. PacueT rocsieioBaTe/lbHO COeIMHEHHBIX TPYDOOMPOBO/IOB.
10. PacueT napasnsenbHO COeJMHEHHBIX TPYOOTPOBO/IOB.

11. Pacuet pa3BeTBJIeHHOT'O TPyOOIIPOBO/A.

6.2.2.1.2 Kpurepuu orjeHUBaHUA

OT/IM4uHO

Xopouio

Y poBerBopuTe/IbH
0

HeypoBierBopure/1HO

KP BbITIONTHEHa B
yCTaHOBJIEHHbIE
CpOKH, opopmsieHa
B COOTBETCTBUU C
TpebOBaHUSIMH,
Npe/ibsIB/IsIeMbIMU K
oopmieHHIO.
Tekcr u
rpaguueckue
MOCTPOEHUS
BBITIO/THEHBI
rPaMOTHO.
CB000/IHO B1ajieeT
MaTepuasnom,
TIOHUMaeT U MOKeT
OO0BSICHUTD
T0JTyYeHHbIe
pacuéTHele
3HaueHwUs,
rpaduueckue
3aBUCUMOCTH.
I'pamoTHO OTBeuaeT
Ha MoCTaB/IeHHbIe
BOMPOCHI. YMeeT
000CHOBBIBATh U
JleniaTb BBIBO/IbI.

KP BrbITIO/THEHA B
yCTaHOBJIEHHbIE
CpOKH, opopmsieHa
B COOTBETCTBUH C
TpeOOBaHUSIMH,
TIpe/IbsIB/IIEMBIMH K
odopmIIeHHIO.
Tekcr u
rpaduueckue
MOCTPOEHUS
BBITO/THEHBI B
TI0JTHOM 0ObeMe.
Bnageet
MaTepHaJIOM.
Homyckaet
HebosIbIINe
HETOYHOCTH TIpU
OTBeTax Ha
BOIIPOCHI U. YMeeT
000CHOBBIBATh U
JleJ1aTh BBIBOJIBI.

KP BwInoniHEHa B
nosHOM obbeme. T1o
odopmsieHuo U
W3710KEeHUI0
MaTepuasa UMelTCs
3aMeyvaHwusl.
Homyckaet
HETOYHOCTH B
OTBeTax,
HEe/I0CTaTOUHO
TIpaBUIbHbIE
(hopMyHMpOBKH,
HapyIIIeHUs
JIOTUYeCKou
1oc/ieZiloBaTeTIbHOCTH
B U3/10)KeHUU
MaTepuasa u
BBITIOJTHEHUH PabOThI,
WCTIBITHIBAET
3aTpy/AHEeHUs TTPH
OTBeTax.

KP BbINoHEHA C
HapyllleHueM CPOKOB,
MMEeIOTCsl 3aMeYaHusi 10
ohopMJIeHHIO U
W3/10)KEeHHI0 MaTepHaria.
Ilpu oTBeTax Ha
BOTIPOCHI JIOMTyCKaeT
CyIlleCTBEHHbIE OIIUOKH,
He yMeeT yBsi3bIBaTh
TEOPUIO C TIPAKTHUKOM,
JIOTUYEeCKH
TI0C/Ie/JOBaTeIbHO
W3/araTh MaTepual,
Jles1aTh BBHIBO/IBL.

6.2.2.2 Cemectp 3, TumnoBble oLjeHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 1o

AUCHMIIUHE

6.2.2.2.1 OnucaHue npoueaypsbl

OOyuaroLMiACs JOTTyCKaeTCst K 9K3aMeHY, eC/Ii TIOTyUrI IOMYCK K 9K3aMeHy (B mporjecce
00yueHuUs yCITeIITHO BBITIOJTHUJ U 3allIUTH/T BCe TIPaKTHUeCKHe paboThl, OTUHUTAJICS 110
CaMOCTOSITe/IbHOM paboTe). DK3aMeHaI[MOHHbBIN OWIeT Mo AUCIUIIUHE COJEPKUT 2
TeopeTHYeCKUX BOIpoca 1 1 TIpakThyeckoe 3aziaHue (3a7aua). 3HaHUS 00yJaroI[erocst
OLIEHUBAIOTCSI T10 MSATUOA/TLHOM I1IKajie B COOTBETCTBUU C KDUTEPUSIMU OLIEHUBAHMS.

IIpumMep 3agaHud:




Borpoce! K 5k3aMeHy:

1 [Mpeamet rugpaBavku. ['vrnoresa cruiourHocTy. KarenbHble xxugkoctd.  CriocobsbI

TIPUIO’KEHHSI 3aKOHOB PaBHOBECHS U IBWKEHUS XKUJKOCTeU K PelleHUI0 MHKeHePHBIX 3a/a4.

TeopeTnueckre 1 5KCriepUMeHTaIbHble MeTO/bl MCCiieoBaHui. OHOPOAHOCTD XKUJKOCTH.

CaoricTBO TekyuecTd. KarenbHble )XUKOCTH: TIOABYKHOCTD YaCTUL] (TEKY4YeCTb), CLiellJIeHue,

COIPOTHUBJ/IEHUE CABUTAIOLMM yCUINSAM, CMaurMBaHUe, Kallu/UIIPHOCTb.

2 CuJibl, 1eMCTBYIOLLME B )KUJKUX Y Ta30BbIX cpefax. laBnenue. VeanbHas )KUIKOCTb.

PeasnbHas xugkocTb. MaccoBble CUIIbI — CHJIBI TSPKeCTH Y MHepLUK. IIoBepXHOCTHBIe CHJIBI.

HernpepriBHOe pacripesiesieHre CHJI 0 TOBepXHOCTH. OTHOCUTEJIbHBIE WU €JUHUYHBIE CUJIBI.

Cuiel yripyroctu. ApxuMezoBa cuna. OrnpefieneHue fasjieHus. EqvHALIBI U3MepeHus.

3 AbcosroTHOe, n30BITOUHOE 1 aTMOC(hepHOe /jaByieHre. AOCOMIOTHOe aBieHre

OTCUMTHIBAIOT OT abCO/IOTHOTO HY/Isl. VI36bITOUHOE /JaB/IeHre OTCUMTBIBAIOT aTMOC(epHOTro

JasneHusi. MaHomeTpuyueckoe faBneHue. HopmanbeHele ycnoBusi. dusnyeckas atmocdepa.

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

MKI'CC.

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

Onpepenenve u (popmysa myotHocTy. OnipefiesnieHue U ¢popmya yzenbHoro seca. @opmysa

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

l'enpu. Koa¢dduiment pactBopumoct. PasMepHOCTH BeIMYMH.

5 CBOICTBa KU/JJKOCTeN: C)KUMAaeMOCTb JKUAKOCTel U ra3oB. CBOMCTBO CKUMaeMOCTH.

Koaddurmentom o6pemMHoro cxxarusi. Mogyns 06beMHOM yripyroctu. Vi3MeHeHue TIOTHOCTH

TIPU CKAaTUU KUJKOCTH U rasa.

Mopaysis ynpyrocT# ¥ 4yacToTa JeopMariu >KUAKOCTH. AiMabaTHueckii MOZAYJIb YIIPYTOCTH.

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

6 CBOMCTBA )XUJKOCTEN: TeMIlepaTypHOe paclIMpeHue U IOBePXHOCTHOE HaTsKeHUe.
Vi3meHeHre 00beMa >KUJKOCTH NP yBeTWYeHUH TeMIlepaTyphl.

KosdduimenT TemnepaTtypHoro paciuupenus. @opmyna MeHeneesa.

BiustHue Temnieparypbl Ha IJIOTHOCTB Bo3zyxa. @opmyJia AJist oripesiesieHys IJIOTHOCTUA. CHUJIbl

TIOBEPXHOCTHOTO HaTsDKeHMs1. [laBieHne B chepryeckom oobeme xugkocTi. Koaddurment

TIOBEPXHOCTHOI'O HaTsDKeHWs. BiivsiHUe TemriepaTypbl Ha CU/Ibl IOBEPXHOCTHOI'O HaTSKEHUS.

CmaumBarolyie 1 HeCMayMBaroLye XUJKOCTU. MeHUCK. Pa3MepHOCTH BeTMUMH.

7 CBOMCTBA )KUJKOCTEN: BI3KOCTb )KUJKOCTEN U ra30B. CBOMCTBO CONPOTUBATHCS

capury. TaHTeHLIMabHast BSI3KOCTh. BsiskocTh 1o HetoToHOBOM Mopenu. KoadduiieHTt

JMHaMUUeCKol BA3KOCTH. KoapuieHT KWHeMaTHyeCcKoi BA3KOCTH. Y MeHbIIIeHHe BA3KOCTU

JKUKOCTH TIPU yBeJIMUeHUM TeMIlepaTypbl. BA3KOCTb BO3fyXa U Ipyrux rasos. PasmepHocTtu

BeJIMYUH.

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

B 3aMKHYTbIX 00beMax. /laB/ieHre HaChIlL[eHHbIX MapoB. 3aBUCUMOCTb JIaBJ/IeHUsI HAaChIIIIeHHBIX
TIapoB OT TeMIepaTyphl. Y cyioBre obpa3oBanus KaBepH. KaBuTanus. [IByxcasHas cpeza.
Pa3mepHOCTH BeiMuMH.

10 I'mppocratuueckoe faBneHre. OCHOBHOM 3aKOH rupocTatvku. HemoBrkHas
KUAKocTh. PaBHoBecue. ['uapocratuueckoe fasienue. HanpsokeHne cxatust. [laBieHue Ha
CBOOO/IHYIO TIOBEPXHOCTH >KUAKOCTH. OCHOBHOM 3aKOH I'M/JPOCTaTUKU — YPaBHEHHUE.
I'mppocraTueckuii napajiokc. BnvsiHue faBneHys Ha TVIOTHOCTD XXKUAKOCTH. PasmepHoCTH
BeJIMUYUH.

11 3akoH Ilackans. ['mpaBarueckuii mpecc ¥ MyJIbTUIUIUKATOD. ®opMyIMPOBKA 3aKOHa
[Tackans. I'mapaBamueckuii pecc. @opMyJisl 1 OINIpe/ieIeHNst JaBIeHNs Uy CUTUM.
I'ipaBnuueckyii MyJIbTUIUIMKATOP. POPMYJIbI [i/1S1 OTNIpeiesieHns JaBaeHUs U yCUIUH.

12 [laBneHre )XUAKOCTH Ha IVIOCKHMe ITOBepXHOCTU. Cxema pe3epByapa C HaK/IOHHOU
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CTeHKOU. VI3MeHeHVe 1aB/ieHus B0/Ib HAKJIOHHOW cTeHKU. CpesiHee 3HaUeHNe [aBJIeHNs.
PaBHO/IeliCTBYOIIIast CUJT iaB/ieHust. [ myOurHa Morpy KeHus LieHTpa TsHKeCTH HaKJIOHHOM
NOBEpXHOCTU. TOuKa NPUI0KeHUs: paBHOZIEHUCTBYIOLeN CH/bl. Pa3MepHOCTH BeJTMUMH.

13 [Tpsimo/IMHelHOe paBHOYCKOpPEHHOe JBWXXEeHUs COCYy/a C KUAKOCTbI0. OTHOCUTE/TbHBIN
NIOKOW JKUZKOCTH. PaBHOBeCHe KUAKOCTH B COCYZe IPH PpaBHOYCKOPEHHOM JBYKeHUU. CHJbl,
JIeMCTBYHOILIMe Ha XKUJKOCTb TIpU ABWKeHUU. CBoO01Hasi MTOBepXHOCTh. [I0BepXHOCTH YPOBHSI.
PaBHOzelICTBYOI]as1 OTHOCUTE/IBHBIX MAaCCOBBIX CHJI. BeKTOpHas cymma cujt. Y cioBue
paBHOBecHst 6eCKOHEUHO Masioro oobemMa >KUAKOCTH. AHaJIOT TJTyOUHBI.

14 CranoHapHOe 1 HeCTaljuOHapHOe [BMXeHHe )XUAKOCTU. KuHemaTuka )XKUAKOCTH.
YcraHoBuBILIeecs: UM CTalJMOHApHOe BMWKeHue. MaTtemaTuueckoe Bblpa)keHue CTalOHapHOI'0
JBrkeHus. HeycraHoBUBIIIeeCs: WM HeCTallMOHApHOe [iBIKeHne. MaremaTUueCKoe BbIpaKeHHe
HeCTaLOHapHOI'0 JIBUKEHUS.

15 I'mppaBnyrueckuii pajuyc ¥ CMOUYeHHbIM nlepuMeTp. 2KrBoe ceueHue — orpeiesieHue.
I'mppaBnuueckuii paguyc — onpezieneHue U ¢popMysbl pacyeta. CMOYEHHBIN TepUMETP —
ornpepesenre. @opMyJibl /151 ONIpesie/ieHns] CMOYEeHHOT 0 lepyuMeTpa. Pacxog >KuaKocTy.
Cpe/iHsisi CKOPOCTb MOTOKA. ['MipaB/inuecKuii paZinyc U AMaMeTp B HEKPYTJIbIX TpyDax.
PasmepHOCTH Be/MuuH.

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

17 YpaBHeHue bepHysum A1 UeanbHOM KUAKOCTU. BbiBo/ ypaBHeHus1 bepHy/imm 6e3
yueTa ri/ipaB/MuecKux rorepb. TeopeMa 06 u3MeHeHUY KWHeTHUeCKON SHepTryu Jijist
3/IeMeHTapHOU CcTpy¥Ku. PaboTa cum jaByieHus B CeUeHHUsIX. JHePrUs MoJI0KeHUs
(moTeHLManbHas) B ceueHUsIX. KuHeTHyeckas SHeprusi B ceueHUsix. ['eomeTpuyueckas
VHTepIipeTalys ypaBHeHUs. PasaMepHOCTH Be/IMUMH.

18 ["'eomeTprueckul, Mbe3oMeTpUUeCKUN, CKOPOCTHOW M MOJHBIM Hanop. ['eomeTpuueckas
BBbICOTA WIM reoMeTpuuecKri Hamop. [Ibe3oMeTprueckasi BbICOTa WU Mbe30MeTPUUeCKUN
Hanop. CKOpOCTHas BbICOTa UM CKOPOCTHOM Harop. ITosHeni Harop. CBOMCTBO MOJIHOTO
Haropa /iJ1s1 u/ieaJbHOW XKUAKOCTH. Pa3MepHOCTH BeTUUMH.

19 OHepreTuyeckas MHTepripetalus ypaBHeHus bepHysumi.  [TosHbI Hanop, Kak 3aKOH
COXpaHeHUsl SHepPrun. JHepreTuyecKkasi UHTepIipeTalus MI0JIHOIO Haropa B Y/ e/IbHbIX SHePrusiX.
OHepreTuyeckass UHTepIripeTanys Y paBHeHus1 bepHy/um /11 ueaqbHOU XXUAKOCTU. OHeprus
JBIDKYLLEMCS )KUIKOCTU: SHEPTrHsl M0J10’KeHus1 (IOTeHLa/IbHast), SHePrusl ABYKeHUs
(KMHeTHYeCKasl) U SHeprus JaBjieHNs BHEIIHKX CUI. Pa3MepHOCTH BeJIMUKH.

20 YpaBHenue bepHysuu A1 BA3KOM )XUAKOCTU. HepaBHOMepPHOCTh pacripesiesieHust
CKOPOCTeH I10 CeUeHUI0 B IIOTOKe pPea/lbHOM XXKUAKOCTHU. I'napaBinyeckue 1oTepy Harnopa
(oHeprum) B MOTOKe peanbHOM XuUgkocTtu. Kosdduiment Kapuonvca. @opmsbl 3anucu
ypaBHeHus1 bepHynmm. I'paduueckas nattoctpalus ypaBHeHus: bepHy/iu 7151 BS3Ko
JKAJLKOCTU. Pa3MepHOCTH BeJIMUUH.

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

22 I'mpapasivueckye roTepyu Harlopa Ha MeCTHBIX CONPOTHBIIeHUsAX. ['hpaBanyeckye
10Tepy Ha MeCTHBIX COTIPOTUB/IeHUsIX. [IoHsITHe MecTHOrO conpoTuBreHus. KosddurpeHnt
MeCTHOTO0 corpoTtuBieHus. Dopmyiia Beiicbaxa /7151 moTeph Haropa U iaBjieHust. PaamepHocTH
BeJIMYHH.

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 Buza Teuenusi. @opmyiia PeliHonbzca. ['paHuiipl laMUHApHOTO U TYpOY/IEHTHOTO
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TeueHus. [TepexoaHas 30Ha. PasMepHOCTY Be/IMUYMH.

24 KaBuTaius B 1oToKe >XUAKOCTU. Y CJIOBUSI BOSHUKHOBEHHUs KaBUTaLMU. V3meHeHeM
arperaTHOro COCTOSIHUS KUKOCTH IIPU KaBUTALIMU. [JaB/ieHye HaChILLeHHbIX [1apOB XKUAKOCTH.
Bo3HukHOBeHMe KaBepH. KoHZieHcalysl 1apoB )XUAKOCTH TpY TOBBILLIEHUH JjaBjieHrs. Mecra
BO3HUKHOBeHUs KaBUTaluu. [lociencTBus KaBUTaLuu.

25 [Torepu Hanopa (#aByieHys1) Npy JTaMUHAPHOM TeUeHWH XXKUJKOCTH. JMIopa
pacripefiesieHus1 CKOPOCTel IPU JlaMUHApHOM TeueHUM. 3akoH Ilyaselis. [IponoproHanbHOCTD
roTepb Harlopa KMHeMaTU4YeCcKou BsI3KOCTH, Ji/TMHe TpybornpoBoza 1 pacxoay. KoadpduiieHTt
Iapcu fnst naMuHApHOTO TeueHUst — popmysia. @opmysa Beticbaxa-/lapcu. PasmepHoctu
BeJIMYUH.

26 [NoTepu Hamopa (faBsieHys1) Py TYpOY/IEHTHOM TeUeHHH JKUJKOCTH. JITopa
pacripe/iesieHusi CKOPOCTel Tipy TypOy/IeHTHOM TeueHUH. TpaeKTOpuM YacTuL] IpU
TypOy/ieHTHOM TeueHUH. 3HaueHre Koddduipenta Kaprosmica. @opmyna Belicbaxa-apcu asis
TypOyJ/IeHTHOTO TeueHust XXUIKOCTH. PopMyJibl AJ1st oripeiesieHus KosdduiireHTa Jdapcu.
[ITepox0BaTOCTb CTEHOK AJIs pa3nuuHbIX TpyD. ®Popmysna Belicbaxa-/lapcu fjis HEKPYTJIbIX

TpYO.

27 MecTHble rvpaBiryecKre CONpOTUB/IEHNS: BHE3aTHOe pacluvpeHye U udagysop.

Kos¢ddurieHT MecTHOro conpoTHB/eHs IPY BHE3alTHOM pacCLMpPeHUH pycra —
dbopmyna. Obpa3zoBaHus 3aBUXpeHUi. [Ipee/bHbIN c/Tyuali BHE3aITHOTO pacIupeHusl.
KosdduimeHT MecTHOro conpotusieHus auddysopa — popmyna. OnTrManbHbIA yros
mmddysopa. PasmepHOCTH BeTMUKH.

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

KosdduipeHT MeCTHOr0O CONPOTUB/IEHNS NTPH BHE3AITHOM CY>KeHHH pyc/a — popmy.Jia.
O6pa3oBanus 3aBuxpeHuid. [IpeaesbHbINA C/Tyyaiil BHe3armHOTo cy>keHust. KosgduimeHT
MeCTHOTO COTIPOTUBJIeHHSI KOH(Y30pa — (hopmyna. Pa3MepHOCTH BeTMUKH.

29 MecTHble rUpaBauecKre COPOTUBIIEHUS: TIOBOPOT pPyc/ia U Juadparma.

[ToBopoT pycna — KoneHo. 30Hb!I 3aBUXpeHUid. I10BOpOT pyc/ia — 0TBOA. 30HbI
3aBUXpeHu. PopMyIibl Jj1s onpeienieHrs1 KO3((ULMEeHTOB MPH pasHbIX yrjax MOBOPOTa U
COOTHOLLIEHUSIX — PaIMyC CKPYIJieHus1 U iuameTp. PopMyia ornpesiesieHust Ko3d@uirieHTa
MECTHOT'0 COTpOTHB/eHus Auadparmel. OnpesienieHye ruipaBidiyeckKuX CONPOTUB/IEHUH TIPY
JIAaMMHapHOM TeUeHUU KUJKOCTH.

30 Pacuet Tpy6OIIpOBO/Ia TIOCTOSTHHOTO CEUeHHusl. Cxema ripoctoro Tpy6orpoBoza
TIOCTOSTHHOTO ceueHusi. Y paBHeHue bepHysuin /st TpyOOIIpOBO/ja MOCTOSTHHOTO CeueHMUsl.
PaBeHCTBO CKOPOCTHBIX HarmopoB. ['uzpoctatiuueckuii Harop. [ToTpeOHsIi Harop.
CormpotuBneHue TpyborpoBoga — popmyna. @opmysia norepsb Hariopa. XapakTepuCTHKa
TpyOorpoBoja.

31 Pacuet nocsiefioBaTesibHO Ccoe/IMHEHHbIX TPyOoIpoBoZoB. Cxema noc/iefloBaTebHOr0
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 coe/iliHEHHbIX TPyOoIpoBooB. Cxema napasule/lbHOro CoeJUHEeHUs]
TpybomnpoBozoB. Cymma pacxo/ioB. PacripezienieHre pacxo/ioB 1o yuactkam. PaBeHCTBO TIOTeph
Hariopa Bo Bcex TpyOorpoBo/jax. He paBeHCTBO I'/ipaB/IMueCKHUX COTIPOTHUBIIEHUH.
CorpoTuBnenust TpyoonpoBooB. I'paduku norpe6HbIX HarmopoB. CyMMapHbIe TIOTepH Haropa —
rpaduK.

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

34 Pacuet cyioxxHOT0 TpybOrpoBoga. CxeMa Cl0>KHOTO TpyOornpoBoza. CoXKHBIN
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TpyOOIPOBO/, KaK CoelMHEHHEe MTPOCTHIX TPyOOIPOBOJOB. MeCTHbIe COMPOTHBIIEHMSI.
I'eomeTpuueckue BbICOTHL. banaHc pacxooB. [ToTpeOHbIe Harops! Jjis BeTBeil. CymMMapHbie
rpaduku MOTpeOHBIX HATIOPOB.

35 Pacuet Tpy60r1ipoBo/ia ¢ HacocHoM Tofaueii. CoBMecTHasi paboTa Tpy6oripoBo/a ¢
HacocoM. PacueTHasi cxema. YpaBHeHusi bepHyiu /7151 BXoAHOTO TIaTpybKa Hacoca u st
BBIXOZIHOTO TIaTpyOKa Hacoca.

Y nenbHasi SHEPrusi )XKUAKOCTH 11epej; HACOCOM. Y JiesibHasi SHeprus KUJKOCTH 3a HACOCOM.
[NpupalijeHre SHePryu >KUAKOCTH B Hacoce. ['ugpocTatnyeckuii Harop. Harop Hacoca.
PasmepHoCTH Be/lMuuH.

36 I'vapaBmuueckuit yaap. ['vapaBavueckuil yap, Kak pe3Kkoe TMoBbIllIeHHe [JaBIeHus B
Tpy6orpoBoge. bricTpoTeuHoCTh Tpotiecca. I'upaBueckurii yiap, Kak Komne0aTenbHbIi
riporjecc (1o cragusm). ['paduk KosebaHuii faBieHus. Y AapHoe JaBjeHue 1o popmyre
’KykoBckoro. CKOpOCTb paciipoCTpaHeHHs! yAapHOI BOJHbI — (popMy/ia.

37 VcTeueHure >XUJKOCTH U3 OTBEPCTHSI B TOHKOM cTeHKe. CxeMa ucteueHusi. CoBepileHHOe
okatue ctpyu. Kosdduimentom oxarus. PacueTHslii Haniop. CKOPOCTb MCTeUeHUs CTPYH.
Koaddurment ckopoctu ctpyu. KoadduimenTt pacxoma. @opmyJibl pacueTa CKOPOCTH CTPYHU U
pacxoja.

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

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

40 VcreueHne >XKUAKOCTH TIPH TepeMeHHOM Hariope.  Oco0eHHOCTb UCTeueHUs TIPU
riepeMeHHOM Hariope. He craijuoHapHsIii riporjecc. CxeMa vctedeHusi. KBasucraluoHapHoe
ncteueHre. dopMysia BpeMeHU TOJTHOTO OIIOPOKHEHHs COCY/ja.

41 'eomeTpuueckoe, KWHeMaTHUeCKOe 1 IMHaMUuecKoe 1ofo0ue. [ToHATHsT «MoJesib» U
«Hartypa». ['eomeTprueckoe nozgobue. JInHelHbIN MaciTab MO/IeTMPOBAHKSI.
[Tponop1MoHaMIEHOCTE CXO/CTBEHHBIX pa3MepoB. KuHeMaThueckoe 1ofjo01e: TpaeKTopuHy,
CKOPOCTH ¥ ycKopeHMst. MaciuTtab ckopoctu. Macirab yckopeHusi. Maciirab BpeMeHH.
[uHamuyeckoe 1osiobve — MporopLMOHAMBHOCTb CHJI, paBeHCTBO KO3((HUI[MEHTOB MeCTHBIX
COMpOTHB/IEHUN 1 K03 duimeHToB [Japcu.

42 OcHoBHbIe Kputepuu rozfobus: 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
obbemHoOro AelicTus. [aBeHue, rogaua (pacxon), pabounii o6bem, pabouasi Kamepa, 4acToTa
Bpall[eHUs Bajia, BXOZAHas (moTpebJisiemast) MOIHOCTb, BbIXOJHasH (TMpaBaMuecKasi) MOL[HOCTb.
OO6wemHbIH K. T1. 1. ['uApaBIuUecKuii K. 1. . MeXxaHUUeCcKui K. T1. [I.

44 basaHc MOITHOCTH B ruipoMaiiiiHax. CxeMa, WITHOCTPUPYoiijasi 6alaHC MOIITHOCTH B
ruzipoMaitimHax. TpaHcdopMaliys oiBOAUMON (MeXaHMUeCKOM) MOIITHOCTH B TH/PaBINYeCKYIO
(BbIXOZIHY10). [Ipeobpa3oBaHue MOILHOCTH U TTOTEPU MOLIIHOCTH. MeXaHWuecKue MoTepu —
¢dopmysa moufHOCTH. O6BEMHBIe TIOTEPH — (hOpMyIa MOIITHOCTH. ['HU/ipaBueckrie TIOTepH —
dopmyna MoiHOCTH (B 0011ieM Bujie). ['MapaBarueckuii, MexaHu4eCcKnuii, 00beMHbIH K. 1. [I.
[MonHbil K. 1. 7. — hopMmya.

45 LleHTpo6eskHbIe HACOCHI U UX XapaKTepucTUKU. CxeMa 1jeHTpobexHoro Hacoca. Ero
ycTpoiicTBo. [IpoTouHoCTh nosocTeli Hacoca. KoOHCO/IbHBIe HACOCHI U HACOCHI [IBYXCTOPOHHET O
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BX0/la. MHOrocTyrneH4aTble Hacockl. Hamop (zaBneHue), mogava (pacxo) Hacoca. YactoTta
BpaleHust pabouero koseca. K. 1. /1. Hacoca. [TepecueT xapakTepUCTHK LIeHTPOOe)XHOTro Hacoca
Ha JIPYT'YI0 CKOPOCTb BpateHust. @opmyibl THAPOJUHAMHUECKOT0 10[00Hs /1S TepecyeTa
XapaKTepUCTUK.

46 OceBble HaCOCHI U UX XapakTepucTUKU. Cxema oceBOro Hacoca. Harpasnsrommia
arrapar. 3akpyTKa >KuJKoctu. Pabouee Koseco B peryMpyeMbIM yri0M HaK/IOHA JIOTIaCTel.
I'paduueckye xapakTepUCTUKU — HAIOp (ZjaBieHyre), K. I1. /I. HAcOCa B 3aBUCUMOCTH OT €ro
nozauu (pacxoza).

47 PoTopHbIe HACOCHI: IIIeCTepeHHbIe U TUIaCTUHYATHIE. Y CTPOMCTBO U paboTa
1IeCTePEHHOr0 Y TIaCTUHYATOr0 HaCcOCOB. Pa3HOBUIHOCTU KOHCTPYKLIMK 3TUX TUIOB HACOCOB.
Pabouwnii 066eM — popmyiia. [Togaua u faBieHre Hacoca. Vcrmonib30BaHre HACOCOB JaHHOTO
TUIa. Pa3MepHOCTY BeJIMUMH.

48 PoTopHbIe HACOCHI: aKCHATBHO- M Pa/IUa/IbHO TTOPIIHEBbIE. Y CTPOMCTBO U paboTa
paiuabHO-TIOPIIHeBOI0 U aKCUa/IbHO-TIOPLIIHEBOr0 HACOCOB U THIPOMOTOPOB. Pa3HOBHHOCTH
KOHCTPYKIIMHM 3THX THUIIOB HACOCOB. PsiiHOCTB HacocoB. Kauaroiue y3ib1. Pabounii 06bem —
¢opmyna. Ilogaua v gaBneHve Hacoca. Mcnonb3oBaHMe HACOCOB J@HHOTO TUIA. ['MAPOMOTOPHI.
PasmepHOCTH Be/MuuH.

3a/lauu K 5K3aMeHy:

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

BoponpoBo/iHast ceTb COCTOUT M3 OTKPBITOrO BojoeMa 1, Hacoca 2, ¢puibTpa 3 ¢ 0OpaTHbIM
K/IallaHOM 4 ¥ MaHOMETPOM 5, BO/JOHATNOpHOM OariiHu 6, CIMBHOM TPYOBI MO/iep>KaHusST 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 /s pa3gauu BoAbI.
VicxoaHble faHHBIE: )XUAKOCTh — MpecHasi Bo/a; KO3 (ULMeHT ru/paBauyeckoro TpeHus
Bcex TpyO: A = 0,02, A = 0,025, A = 0,03, pe>kum TeueHUsI BO BCeX CIydasix TypOy/eHTHBIH.
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 00IIIME /I71S BCEX:

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

BbI00p M/I0CKOCTH CPaBHEHUS B KaXKZIOM PaCUeTHOM CJTyuae — MPOU3BOJIbHBIM.

0,3

I'mppocrartuka.

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

2. Ilpu 3akpbIThIX 3aABWKKaxX 19 u 20 1 o/IHOM 3am0/IHeHUH pe3epByapa 6 Bo#ou
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/iHeH BOZoM moaHocTeio? Kakum Oy et
abcostoTHOE U M30BITOUHOE ZaBieHHe B Touke /1?7 Kakum Oy/ieT n30bITOUHOe /iaBieHue Tiepes
3a/IBWXKKOM 157
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4. Ecm 3aaBkkd 11, 18, 14 u 15 3akpbIThl, a 3a4BWKKA 19 1 20 OTKPBITHI, IIPU 3TOM
pe3epByaphl 16 1 17 MOMHOCTBIO 3ari0/iHeHb, KAKUM Oy/ieT abcoroTHOe U U30bITOUHOe
JlaBjieHre B TOUKax e, X U r? Kakoe faBjieHue okaxyT MaHOMeTphI pe3epByapoB 16 u 177

I'mppogvHamuka.

1. OnpefieuTh CKOPOCThb BbITEKAHHSI CTPYU U3 CJIMBHOM TPYOBI 7 (M pacxof B Held Tipy
muametpe 40, 45 vnu 50 Mm), ecsid pe3epByap 6 3aroJiHeH /10 YpoBHsI H 1 3TOT ypoBeHb
TNO/Ilep>KMUBaeTCsl 3a CUeT Io/iaur BoAbl HacoCcoM 2. [1710CKOCTb CpaBHEHUSI COBMECTHUTD C

MOBEPXHOCTHIO 3€MJIHN.

2. PesepByap 6 3arosiHeH [j0BepXy, ypoBeHb H 1rioziepkuBaeTcst HaCOCOM IOCTOSIHHBIM.
3aaBrKkM 18, 3akpbiTa, 3aABKKU 10, 11, 19 1 20 oTKpbITEI. OTKPBITHI U 3aABWXKKUA 14 1 15,
TIPU 5TOM YPOBHU >XUJKOCTH B pe3epByapax 16 u 17 nojep>KuBatoTcsl Ha YPOBHe OCeid
3aaBWKeK 14 1 15. OnpefenuTs aBjieHue BOAbI B ceueHUU 1-1, ecsi CKOPOCTh TIOTOKA B
ceueHuu 1-1 paBHa 1,1 m/c. T1110cKoCTh CpaBHeHHs1 COBMeCTUTD ¢ ockbto Tpy6 19 u 110.

3. YcioBue 3a/1aum ipeykHee, HO HaJl CBOOO/IHOM TIOBEPXHOCTBIO BO/IbI B pe3epByape 6
no/iiepKuBaeTcs fasyeHue 1,5 Krc/cM2 (Harpumep € MOMOILbIO KOMITpeccopa), a8 CKOpOCTb
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 u 18 B Hacoc u ciuBaetcd B pe3epyap. CuuTtaeM, 4TO YpOBEHb BO/bI B eMKOCTH 17
T0/Ilep>KMBaeTCs MOCTOSTHHBIM, a 00paTHbIN KiiamnaH 4 oTcyTcTByeT. Onpesie/TUTh Pacxo/, BOAbI
yepe3 HacocC, peHeOperas TU/IpaBIMUeCKUMU TTOTePSIMU B HeM. BeHTHb 22 7151 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 Toj,
JlaB/ieHreM CTpyel BbIOpAaChIBaeTCs uepe3 BeHTU/b 22, K03((UIMeHT MeCTHOTO COTIPOTHB/IEHHS
KOTOPOTO B ITI0OJTHOCTBIO OTKPBITOM COCTOSIHUU paBeH 218. Kakoe /aByieHre ITOKa)keT MaHOMeTP
5? I110CKOCTb CpaBHEeHUsI COBMECTUTH C 0ckio TpyO 19 1 110.

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

6.2.2.2.2 Kputepum oleHUBaHUSA

JPYTUMU BUJIAMU

HaBbIKaAMU U

3aTpyJHeHus Mpu

Y noBinerBopure/bH
OT1/iM4HO Xopoiuo o HeypoBieTBopuTe/IbHO
['my60KO ¥ TPOYHO TBepno 3HaeT Nwmeet 3HaHus To/ibKO | He 3HaeT 3HauMTe/bHOM
YCBOWII Marepuail, OCHOBHOTI'0 YaCTU MPOrpaMMHOI0
NPOrpaMMHBIN IpaMOTHO U 110 Marepuasa, HO He Marepuasa, JoIycKaeT
Marepuari. CYILLIeCTBY M3/laraeT | YCBOWJI ero fietasneid, | CyliecTBeHHbIe OIIMOKHY,
WcuepnbiBaroinie, ero, He JJONyCKaeT JOIyCKaeT He yMeeT yBsI3bIBaTh
T10C/1e/0BaTe/IbHO, CylLLleCTBeHHbIX HeTOYHOCTH, TEOPHIO C TIPAKTUKOM,
YEeTKO U JIOTUYeCKU HETOYHOCTEe! B HeJI0CTaTOYHO JIOTUYEeCKH
CTPOMHO ero OTBeTe Ha BOIPOC, TIpaBU/IbHbIE T10C/1e0BaTe/IbHO
v3jiaraeT, ymMeeT TIPaBUJILHO (hopMyIMPOBKY, y3jlaraTb MaTepual,
TeCHO YBSI3bIBaThb TIpUMeHsieT HapylLLeHus JienaTb BbIBO/BI.
TEOPHIO C TeopeTH4ecKue JIOTUYeCKOU
MPaKTUKOM, T10J10KeHUsI TIPH T10C/1e/0BaTe/IbHOCTH
cBOOOAHO peleHnun B W3JI0’KEHUH
CIIpaBJISIeTCs C NIPaKTUYeCKUX IIPOrpaMMHOI0
3a/jauamu, BOIIPOCOB, BJafieeT Marepua’a,
BOIIPOCAMHU U Heo0X0IUMBbIMU WCIIbITbIBAET
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TIPUMEHEeHHUSI rpreMaMH X OTBeTax.
3HaHUH, He BBITIOJTHEeHUS.
3aTPY/HSETCS C
OTBETOM TIpU
BU/IOM3MEHEHHH
3a/laHuM,
WCTIONB3YET B
OTBeTe MaTepHal
yuebOHOM
JIUTEpaTyphl,
TIPaBUILHO
000CHOBEBIBAET
TIPUHSITOE pellleHHe.,

7 OcHOBHas y4yeOHasA MTepaTypa

1. T'uppaBavKa, THAPOMAIIUHBI U THAPONPUBO/LI : yuebHUK s BTy30B / T. M. Bamrra [u fp.],
2011. - 422.

2. BakuHa Bepa BacunbeBHa. MalmmHoOCTpouTeibHas TUipaBiavka: [IpyuMepsl pacueTos : yuel.
rocobwue 715 TexH. criel]. By3oB / Bepa BacunbepHa BakuHa, MiBad JaBugoBuu [leHHCEHKO,
Amnaronmuii Jleonngosuu Cronspos, 1987. - 206.

8 Jlono/iHUTE/IbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast

1. I'vpaBnuKa, ruipoMallivHbI M THAPOTIPUBOALI : yueOHUK Jyist BTy30B / T. M. bamira, C. C.
Pynnes, b. b. Hekpacos [u zp.], 2013. - 422.

2. Bamrra T. M. MammHOCTpouTe bHAs THAPAB/MKA : cripaB. mocobue / T. M. Bamra, 1971. -
671.

9 Pecypcol cetu VIHTEepHeT

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

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

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

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacrpoCcTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. Microsoft Office 2007 VLK (rtoctaBku 2007 1 2008)
2. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - rmocraska 2010

3. Microsoft Windows Seven Professional [1x100] RUS (mpoBenen arrpeiig c Microsoft
Windows Seven Starter [1x100]) - moctaBka 2010

4. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnocraska 08_2007
15



12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHIUTHHBI

1. KomnstoTep B coope BN-Ir1811-3 iC2D/iG/2Gb/320Gb/DWD-RWCR/kn/mbiis/LCD
19"/MBII/MOP

2. 12928 Hacoc HAP 63/200

3. 14947 Hacoc J11B-8

4. 8924 Buckosumetp PB-8

5. 14217 Hacoc HP-®

6. 313914 Hacoc 11eHTpo6eXKHbIH

7. 313913 Hacoc 1jeHTpo6eXHbIi

8. Komrmipeccop

9. CteH[| 7151 CHSITUSI HAarPY30YHOUN W PEryJTMPOBOYHON XapaKTePUCTHK 00BbEMHOI0 Hacoca
10. YcraHoBKa Jijis1 M3yueHUsi COBMeCTHOM paboThl Hacoca

11. YcTaHOBKa AJ1s1 CHSITHSL XapaKTePUCTHK [JeHTPOOeKHOT0 Hacoca

12. Hacoc 435® 00-000000000053430

13. Hacoc Buxpesoit 00-000000000053424

14. Hacoc I'YP 00-000000000053429

15. Hacoc MIII-8M 00-000000000053428

16. Hacoc teHTpo6esxubiii 00-000000000053423

17. Hacoc mecrepennsir 00-000000000053427

18. Hacoc akcuanbHo-niopiHeBoi 00-000000000053425

19. Cuétunk BogomepHsni BCI'-20 00-000000000053422

20. YcraHoBKa 151 reoMeTpuyeckoi uHTeprpetanuu 00-000000000053405
21. YcranoBka g onpezenenus spemenu 00-000000000053408

22. YcraHoBKa i oripefenieHus nyteBbix notepb 00-000000000053407

23. Ycranoska Petinossgca 00-000000000053406
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