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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 y'—IéTOM HHAUKATOPOB UX JOCTH)XEHUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE

B 00/1aCTH MPOEKTHOTO MeHe/HKMEHTa

. OIIK OC-1.11
TIpUMeHeHUs] 3HAaHUKA MaTeMaTU4eCKUX, eCTeCTBeHHBIX U
TeXHUUYECKHX HayK
OITK OC-4 Crioco6HOCTh YYaCTBOBATh B YIIPAB/IEHUH
rpoecCrOHaNIbHOM [1eATeNbHOCThIO, UCTIO/Nb3Ysl 3HAHUS OIIK OC-4.3

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kop

Coaep)xaHue MHAUKATOpa
HHAUKATOpa Aep A P

Pe3ynbTar 00yueHust

Ha ocHoBe npriMeHeHUs1 3HAHUU
TU/IPaBJIMKY CIIOCOOeH pelaThb
TeXHUYECKUe 3a/laud J00bIUM

HeTU

OIIK OC-1.11

3HaTh OCHOBHBIE TT0JIOXKEHUS 1
3aKOHBI MEXaHUKH KUJKOCTH U Ta3a,
K/acCHUKaLHIo 1 00LIyI0
XapaKTepPUCTUKY, TEOPHIO pacuera
TH/IPaBIINYeCKUX eMKOCTeH,
TpyOOIIPOBO/IOB, OCHOBHBIX THIIOB
HaCOCOB.

YMeTb pacCUMTHIBATH BETUUHHBI,
XapaKTepu3yHollye [BIKeHHe
JKUJKOCTH, PEXXUMBI PabOTHI U
rapamMeTpbl TPyOOIPOBOZIOB,
BBIOMpATD 10 Ha3HAYEHHIO
HeoOXO0JMIMble HAaCOCHI, IIPOBOJAUTH
UCIIBITAHUS TPYOONPOBO/HBIX CUCTEM.
BiiageTs MeTOIMKaMH pacyeTa U
TIPOBE/IEHUsT IKCIIEPUMEHTAJTBHBIX
MCCIIe/IOBaHUI TPYDOOITPOBO/IHBIX
CHCTEM.

OIIK OC-4.3 | Ucnosnb3ys 3HaHWS TWIPaB/IVKU B
00/1aCTH IPOEKTHOTO
MeHe)KMEeHTa CriocobeH
y4acTBOBaTh B yIIpaB/eHUH
TipoeKTaMu TpodeccuoHalbHON
J1esiTeIbHOCThIO

3HaTh OCHOBHBIE TIOJIOXKEHUS U
3aKOHBI MEXaHUKH XKUJKOCTH U Ta3a,
K/1acCUHUKALIHIO U 00IIyI0
XapaKTepPUCTUKY, TEOPHIO pacueTra
TUZPAB/IUUECKUX EMKOCTEH,
TpyOOIIPOBO/IOB, OCHOBHBIX THUIIOB
HACOCOB.

YMeTb UCI0/b30BaTh PaljOHA/IbHbIE
MEeTO/[bl MOZIE/TUPOBAHUS
T'UZAPABIMYECKUX MPOLIECCOB,
PaCCUUTHIBATh BEJTUUUHBI,
XapaKTepU3yHoLIKe [BIKEHHe
YKUJKOCTH, BBIOMPATh 10 Ha3HAUEHUIO
Heo0XO0/IMMbIe HAaCOChI, POBOJUTD




WCTILITaHUST TPYOOIIPOBOJHBIX CHUCTEM,
BbIpabaThIBaTh CTpPaTEruio JelCTBUM.
BnageTs HaBbIKaMM POBe/IEHNS
KPUTHUECKOT'0 aHaiu3a rpobieMHbIX
CUTYyaLMi Ha OCHOBE CHCTeMHOI0

1o X0/la, MeTOJUKaMH pacueTa U
MO/le/TMPOBaHMs T/ paB/InyecKux
NIPOLIeCCOB U TPYOOIIPOBOZIOB.

2 MecTo pauciMIuIMHbI B cTpyKType OOII

W3syuenne gucuuruiMHbl «['WapaBnvka» 0a3upyeTrcs Ha pe3y/bTaTaX OCBOEHHS

C/eyIOIMX AUCLUIUIMH/TIPaKTUK: «MaTematrka», «®Pusrka», «TeopeTuyeckass MexaHUKa»

OucuunivHa siBAsieTCsl TpeALlecTBYOLIeN /s AUCLMIUVIMH/TIPakTUK: «HedTterasoBas

rupomexaHuka», « TepmoguHaMuKa U Terionepesava», «[IpoekTHas fgeaTe/IlbHOCTb»

3 O0beM AUCIHMILTMHbBI

O6beM auCIUIUTHHBI cocTaBiisieT — 4 3ET

Buj yueGHo# padoThI

TpyaoeMKOCTh B aKajeMUYeCKHUX Yyacax
(OpuH akageMUyeCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHUYECKOT'0 yaca)

Bcero Cemectp Ne 3
OO0111ast TPYZA0eMKOCTh AUCIIATITHHBI 144 144
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64
JIEKIINU 32 32
nabopatopHbie pabOThI 0 0
TpakTUYeCcKrue/CeMUHapCKUe 3aHsITUs 32 32
CamocTosTenbHast paboTa (B T.4. a4 44
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
arrecTaluu
By npome)xyTOUHOM aTTecTaluyu OK3aMeH,
(MTOrOBOTO KOHTPOJISI TIO JUCLIUTI/IMHE) Sx3amen, Kypcosas pa6ota Kypcoast
pabora
4 CTpyKTypa U cojiep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUIO AU CLUT/IUHBI
Cemectp Ne 3
No HaumeHnoBanue HEKL[I/II/IB“ALI KOHTa;;(; HoR paﬁonlfll3 (CEM) CPC dopma
| e Ko |y | Ko |y [ Kon | [ o | T
- UYac. B UYac. B UYac. B UYac.
1 2 3 4 5 6 7 8 9 10 11
| Covictea 1 4 1,2 8 2 3 Otuer
JKHUIKOCTEH.
2 I'mppocraTuka. 2 4 3 6 Otyer
Kunematvka u
3 JUHaMHKa 3 6 3 4 2 3 Otuer
JKUJKOCTHU.




T'uapaBuuecKuit
pacuet
TPyOOIIPOBO/IOB.

4 4 1,2 23 Ortuer

Ucreuenue
JKAJKOCTeU 13
OTBEPCTHUH U
HaCcafIKoB.

5 4 2 3 Ortuet

OcHOBBI TEOPUU
TUIPOVMHAMUYECK
oro 1ojo6wus.

6 4 2 3 OrtueTt

I'mppaBmuueckue
MaiiuHel. TTogobue
TH/IPOMalLIH.

7,8 8 2 3 Ortuet

IIpomesxyTounas
aTTecTraLys

JK3aMeH,
36 KypcoBas
pabora

Bcero

32

32 80

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

Cemectp Ne 3

Ne

Tema

Kpartkoe coaep:xanue

CBOJCTBa KUJJKOCTEM.

[Mpeamet rugpaBauku. Cuibl, 1eUCTBYOIIME Ha
JKUJAKOCTB. [laByieHue B XKUAKOCTU. OTHOCUTE/IbHbIe
MacCCOBBIE U TIOBEPXHOCTHBIE CUJIbl. DU3NUeCcKre
CBOMCTBA KUJKOCTEH.

I'mgpocratuka.

I'ugpocraTueckoe fapyieHue. [JaBneHue KUAKOCTH
Ha HAKJIOHHYI0 U KPUBOJIMHEMHYIO CTEHKY.
OTHOCUTE/NBbHBIM MOKOMN YKUJKOCTH.
I'mapocTaTHyecKre MalltiHbIL.

>KUZIKOCTH.

KunemaTuka u JWUHaAMHUKa

CraiuoHapHOe 1 HecTallMOHapHOe [IBU)KeHUe
XKUAKOCTU. JK1BOe ceueHHe U rU/ipaBiInyeCcKuii
paauyc. YpaBHeHue bepHyuu /s ueaibHON
JKUAKOCTU. ["'eomeTpryecKuii, be30MeTpUUYeCcKrH,
CKOPOCTHOM U TOJIHBIM Harop. Y paBHeHue bepHyiiu
JU1s1 peasibHOM »KUAKOCTH. ['MapaBanueckue rnoTepu.
Pe>xrMbl TeueHust )KUAKOCTH B TpyOax. KaBurarusi.
[Torepu AaByieHUs MPY Pa3/INYHbIX peXXUMax TeUeHusl.
KoaddurymeHT rupaBivueckoro TpeHusi. MecTHble
T'U/jpaBaMuecKre CONPOTHUB/IEHHSI.

I'uapaBvuecKuil pacueT
TPyOOTIPOBO/IOB.

ITpocTbie TPyOOTIPOBO/BI: TIOCTOSIHHOTO CEUeHUsl, C
Trapa’suie/IbHbIM U TT0C/IeI0BaTe/TbHBIM COeIMHEHNEM
Tpy0. Pa3BeTBieHHbIN TpyOOIIpOBOA. CI0XKHBIE
Tpy6orpoBoabl. TpyOoIpoBoA ¢ HACOCHOH Mojauei.
['upaBivuecKu yaap.

HaCaJIKOB.

WcTeueHue xXuakocTei
13 OTBEepCTUH U

VcTeuenrie yepe3 Masioe OTBepCTUE B TOHKOU CTEHKE.
CosepiiieHHOe CkaTve CTpyu. VicTeueHue U3
pas/IMyHbIX BUJO0B HacaAKoB. OripesiesieHrie CKOPOCTU
CTPYyHU U pacxoja. VicteueHue mipu repeMeHHOM
Hariope. /laBjieHye CTPyU Ha TBepZoe TeJlo.

1ojo6wmsl.

OcHOBBI Teopuu
TUPOAUHAMUYEeCKOro

I'eomeTprueckoe, KHHeMaTU4yeCKoe U AMHAMAYECKOe
nogobue. Knaccudukauus cun. @opmysa mogobus
Herotona. Kpurtepuu nopobust ®pypa, Petinosnbca,
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Oiinepa, Maxa, Ctpyxana, Bebepa.

7 I'mgpaBnuueckue
MaImHbl. [Togobue
TU/IPOMAlLINH.

Knaccudukanms rugpomaiiivii. bajsaHc MOIITHOCTH B
ruipoMaiiHax. ['uapomMalimHel JUHaMUUeCKOTro
JlercTBUsl. DKCIITyaTaljuOHHbIE XapaKTepHUCTUKA
JUHAMWYeCKUX MallvH. ['uapoManiiel 06 beMHOT0
netictBus. VIX CBOMCTBA U XapaKTePUCTUKU.
VHavkaTopHas uarpaMMa 00ObeMHOr0 Hacoca.
OcHOBBI 110/100MsI TH/IPOMAILIKH.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

JIabopaTopHBIX paboT He TIPeyCMOTPEHO

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 3

Ne TeMbl NPaKTHUECKUX (CEMHHAPCKHUX) 3aHATHI

Ko/1-Bo akajieMmuuecKux
4acoB

V3yueHue nmpubOpOB /jik U3MEPeHUs pacxo/ia v
1 naBneHus. Vi3yueHne ipubopoB /it H3MepeHust 4
BSI3KOCTH >KUJKOCTEM.

PerieHne 3a/1au Ha paBHOBECHE YKUIKOCTEH.

Perienne 3d/ia4 110 JTMHAMHKe )KHAKOCTEﬁ.

pacuer.

TpybonpoBozb! 1 pe3epByaphl: KOHCTPYKLIUU U

PerieHue 3a/1a4 Ha MCTeUeHHeE XKUKOCTe.

D | B~ (WM

1o06wusl.

HpaKTqucxoe 3aHsATHE 10 BOIMMPOCAM TeOpHUK

N N N SN N

Vi3yueHue yCTPOWCTBA U TIPUHLIUIA JeCTBUS
JIOTIACTHBIX MAIlIKH.

N3yueHure ycTpolicTBa U MPUHLMIIA JeHCTBUS
POTOPHBIX TUPOMAIIIUH

4.5 CamocTosTesTbHasA padora

Cemectp Ne 3

Ne Bup CPC Ko/i-Bo akaeMuueckux
4acoB
1 Harnvcanue KypcoBoro rpoekTa (paboThi) 20
2 IToArOoTOBKA K C/laye U 3alluTe OTUYETOB 18
3 [TpopaboTKa pa3/ie/ioB TeOpeTUUECKOr0 MaTepHrasia 6

B xo/ie mpoBezieHUsI 3aHSITUI T10 JUCLIUTIIMHE UCTIO/B3YIOTCS C/eyIollIie HTepaKTUBHbIe
MeTOZibl 00yueHusi: B Xoie mpoBeieHus JIEKIUH, TIPAKTUUEeCKUX paboT UCTIOMb3YIOTCS
C/ieyrollye UHTepaKTUBHbIE MeTO/bl 00yUeHHsi: TPyNIoBast JUCKYCCHs], B3aUMOIIPOBepKa
pe3y/bTaToB pacueTa MeXKJy IapaMH 00y4JaroImxcst

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI

5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
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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 OneHouyHbIe cpe/CTBaA /1A NPOBe/ieHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 3 | OTUeT
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.

6.2 O1jeHOYHBbIEe Cpe/CTBA 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
Kpurepumu orjeHuBaHus OLleHMBaHMA
KOMIIeTeHI|MHU o
NPOMeKyTOYHOH
aTTecTalyu
OIIK OC-1.11 [JeMOHCTpUpyeT  3HaHWe  OCHOBHBIX | JK3aMeH
3aKOHOB ecTecTBeHHOHay4HbIX | KypcoBast pabora
JUCLIUILIVH. [IpymeHsieT  MeTOZbI
MareMaTh4yeCcKoro aHanusa v
MO/Ie/IMPOBaHusl, TEeOpeTU4YeckKoro U
9KCIIepYMEeHTa/IbHOT O HCC/Ie[IOBaHUs
TM/IPaBINYECKUX SIBJIEHUH Y TIPOLIECCOB.
OIIK OC-4.3 JeMOHCTpUDPYeT 3HaHWs PAalMOHAIbHBIX | JK3aMeH
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MEeTO/I0B

HdCOCEI.

TU/PaBIMUeCKUX
CNOCOOHOCTh PaCCUMTHIBATh BETAUMHBI,
XapaKTepHU3YIoI1e JBHKEHUE >KUKOCTH,
BbIOMPATH 10 Ha3HAUEHUI0 HeOOXOMMbIe

MOJe/TNPpOBaHUA
rmponeccos,

Kypcogas pabora

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 3, TunoBbie o1jeHOUHBIE CPe/JICTBA /i/IsI KYPCOBOH PaboThI/KypCcOBOro
NPOeKTUPOBaHUs MO0 AUCIUIINHE

6.2.2.1.1 Onucanue npoueaypsl

OO6yuaromuiics 0Ny CKaeTcs K 3all[uTe KypCcoBoi paboThl, ec/ii paboTa BbINO/THEHA B TIOJTHOM
00beme B COOTBETCTBUM C TPeOOBaHUSIMU, MPeAbsBIsseMbIMU K 3aiiute KP u oOyuaroruiics
OTBETW/I Ha BCe 33/|aBaeMble eMy BOTIPOCHI. 3HaHHsI 00YyYaroIerocsi OLjeHUBAKOTCS 110
NSTUOA/UTLHOM IIKaJie B COOTBETCTBUU C KPUTEPUSIMU OLIeHUBaHUSI.

IIpumMep 3agaHud:

Bomnpoch! /715 3aIUThI KYpCOBOM PabOTHI:

ONNUT A WN -

. OCHOBHOe ypaBHeHHe TUPOCTaTUKH, opmyJa.
. l'eoMeTpuueckuii, m-e30MeTprUUeCKU, CKOPOCTHOM U TIOTHBIN Harop, Gopmyia.
. YpaBHeHue bepHy/iu [7151 BSI3KOM >KUIKOCTH.
. I'napaBnrueckue roTepu Hamopa 1o JjiMHe Tpy6orpoBo/a, popmyiia.

. 'uppaBnrueckre MOTepy HAroOpa Ha MECTHBIX COMPOTUB/IEHUSX, opMyJIa.

. [ToTepu Hamopa (faBieHus ) TIpU TypOY/IEHTHOM TeueHUH >KUJKOCTH, (hopmya.

. @opMmyna AnbTIyis AJis1 onipefiesieHus: KO3 uiieHTa ruipaBiMueckoro TpeHusl.
. Pacuet nocsieioBaTelbHO COeIMHEHHBIX TPYOOIIPOBO/IOB.

10. PacueT napasuiesibHO COeIMHEHHBIX TPYOOPOBOZOB.

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

6.2.2.1.2 Kputepum onleHUBaHUSA

OT1/IM4HO

Xopomo

Y noBnerBopure/bH
0

HeypoBiieTBopuTe/1IbHO

KP BrinosHeHa B
yCTaHOBJ/IEHHbIE
CpOKH, opopmsieHa

KP BrInonHeHa B
yCTaHOB/IEHHbIE
CpOKH, opopmsieHa

KP BrImosiHeHa B
royiHoM ooweme. 1o
odopmsieHHo U

KP BrImnosHeHa C
HapylleHWeM CPOKOB,
UMEIOTCA 3aMedyaHus 110

B COOTBETCTBUHU C B COOTBETCTBUHM C W3710)KeHHI0 o(hopMIIEHHIO U
TpeOOBaHUSAMH, TpebOoBaHUsAMH, MaTepHasia UMEIOTCSl | M3/I0)KeHHI0 MaTepuara.
NIpebsIB/ISIEMbIMU K | TIPeAbSIBISIEMBIMUA K 3aMeyaHwusl. [1pu oTBeTax Ha
otopmeHuo. otopmeHuto. Homyckaer BOIIPOCHI [OITyCKaeT
TekcT u TekcT u HETOUYHOCTH B CylLllecTBeHHbIe OIIMOKHY,
rpaduyeckre rpaduyeckre OTBeTax, He yMeeT yBsI3bIBaTh
TOCTPOEHMUS MOCTPOEHMUS He/[0CTaTOYHO TEOPUIO C TIPAaKTHUKOM,
BBITIOJTHEHBI BBITIOJTHEHBI B MpaBUIbHbBIE JIOTUYeCKU
IPaMOTHO. TIOJTHOM 00beMe. (hopMyIUPOBKH, 10C/Ie/loBaTe/IbHO




CB000/IHO B1ajieeT Bnageer HapyLIeHus y3jiaraTb Marepuari,
MaTepuasnoM, MaTepHasoM. JIOTUYEeCKOH JleN1aTh BbIBO/bI.
TOHUMaeT U MOXKeT 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
rpadrueckue 000CHOBBIBaTh U 3aTpyJHeHUs Mpu
3aBUCHUMOCTH. JlesiaTh BbIBO/IBI. OTBeTax.

['pamoTHO OTBeuaet
Ha I10CTaBJIeHHbIe
BOIIPOCHI. YMeeT
000CHOBBIBATh U
JlesiaTb BBIBO/IBI.

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

6.2.2.2.1 Onucanue npoueaypol

OOyuaroLHiics [OMTyCKaeTcst K 9K3aMeHY, eC/Ii TIOTyYrI IOMYCK K 9K3aMeHy (B mporjecce
00yueHUs yCIIeIITHO BBITIOJTHU/I U 3aIlIUTH/I BCe TIpaKTHUeCKre paboThl, OTUHUTAJICS 110
CaMOCTOsITe/IbHOM paboTe). DK3aMeHaIMOHHbBIN OWIeT M0 AUCIUITUHE COJIEPKUT 2
TeopeTHYeCKUX BOIpoca 1 1 TpakThyeckoe 3a/iaHue (3afaua) 3HaHUsI 00yJarolerocs
OLIEHUBAIOTCSI T10 MIATUOA/UTLHOM I1IKajie B COOTBETCTBUU C KDUTEPUSIMU OLIEHUBAHMS.

IIprimep 3agaHus:

Boripocel K 5k3ameHy:

1 [Mpeamet ruapaBmvku. ['uroresa crutourHocTH. KarnenbHble xxugkocti.  CriocoObI
TIPUJIO’KEHHS1 3aKOHOB PaBHOBECHSI U IBUKEHUS )KUJKOCTEN K pelleHUI0 MH)KeHePHBIX 3a/ay.
TeopeTnueckre 1 3KCriepUMeHTabHble MeTO/bl NCCiefoBaHni. OZHOPOSHOCTD JKUJKOCTH.
CaoticTBO TeKyuecTd. KarnenbHble >XKUJKOCTH: OJBWXHOCTb YaCTHL] (TEKYUYeCTb), CLieM/IeHue,
COIPOTHBJIEHHE C/IBUTAIOIIUM YCHINSM, CMauyrBaHUe, Kallu/IIPHOCTD.

2 Curbl, IeHCTBYIOIIME B KUJKUX Y Ta30BbIX cpefax. [laBnenue. VieanbHas >KUJKOCTb.
PeanbHas »xuaKocTb. MaccoBble CUIIbI — CUIIBI TSDKECTU U MHepLUU. [1oBepXHOCTHBIE CUJTBI.
HernpepsiBHOe pacripesiesieHre CHJ 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 HYJIsi. VI30bITOUHOE /JaB/ieHre OTCUMTHIBAIOT aTMOC(HEPHOT0
JaBneHus. ManoMmeTpuueckoe faBieHve. HopmanbHble ycnoBust. @usnyeckas atmocdepa.
Texnuueckasi atmocepa. Crucrema efunuL usmepenus CH. CucrteMa ejvHUL] M3MepeHust
MKI'CC.

4 CBOMCTBA )XUJKOCTEN: IJIOTHOCTD, y/le/IbHbIA BeC, PACTBOPUMOCTb I'a30B B )KUJKOCTSIX.
Onpepgenenve u ¢popMmysia ioTHOCTU. OnpeziesieHue U (popmya yenpHoro Beca. @opmysna
CBSI3M TJIOTHOCTH Y YZeNIbHOTo Beca. KomiuecTBo rasa B equHuIe 00beMa KUJKOCTH. 3aKOH
'enpu. KoadduimieHt pactBopuMocT. Pa3MepHOCTH BeJIMUMH.

5 CBOWCTBA XUJKOCTEN: CKUMAaeMOCTb )KUAKOCTeH 1 ra3oB. CBOKWCTBO C’KUMaeMOCTH.
Koadduiientom o6beMHoro cxartusi. Mo1y/ib 00beMHOM yripyroctu. Mi3meHeHye MI0THOCTH
TIPU CKaTUU JKUAKOCTH U rasa.



Mogynb ynpyrocTy v yactorta AieopMariuu )KUAKOCTA. AfnabaTHUeCKUi MOZY/b YIIPYTOCTH.

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

6 CBOWCTBA XUJKOCTeW: TeMIlepaTypHOe pacllipeHre ¥ TIOBePXHOCTHOe HaTshKeHUe.
Vi3meHeHre 0ObeMa >KUJKOCTH NP yBeTnYeHUH TeMIlepaTyphl.

KosdduimenT TemnepaTtypHoro paciuupenus. @opmyna MeHeneesa.

BiustHue Temniepatypsl Ha IJIOTHOCTB Bo3Ayxa. @opmyJia AJist oripesiesieHys IJIOTHOCTHA. CHiIbl

TIOBEPXHOCTHOTO HaTsDKeHMs1. [laBieHne B chepryeckom oobeme xugkocTH. Koaddurment

MOBEPXHOCTHOT0 HaTshKeHUsl. BivsiHWe TemmniepaTypbl Ha CUJ/Ibl TOBEPXHOCTHOT'O HaTSDKEHMUS.

CmaumBarolyie ¥ HeCMayMBaroLye XUIKOCTU. MeHUCK. Pa3MepHOCTU BeTMUMH.

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

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

JMHaMHUUeCKo! BA3KOCTH. KoapuieHT KWHeMaTHyeCcKoi BA3KOCTH. Y MeHbIIIeHHe BA3KOCTU

JKAJKOCTH TIPU YBeJIMUeHWH TeMIlepaTyphbl. Bs3KOCTk BO3yXa U Apyrux ra3os. PasmepHoctu

BeJTMUMH.

8 CBOWCTBa )XUAKOCTEN: UCIapsieMOCThb B 3aMKHYTHIX 00beMax. Kosdduuent
JrHaMuueckoi BsiskocTu. KoadduimeHT KiHeMaTUueCKou BSI3KOCTH.
9 CrieriasibHbIe CBOMCTBA PabOUMX >KUKOCTEH TUIPOCHUCTEM. Wcnapenue xxuakocTen

B 3aMKHYTbIX 00beMax. /laByieHre HaChIlL[eHHbIX MTapoB. 3aBUCUMOCTb /IaBJ/IeHUsI HAaChIIIIeHHBIX
TIapoB OT TeMIepaTyphl. Y cyioBre obpa3oBanus KaBepH. KaButanus. [IByxda3sHas cpeza.
Pa3mepHoOCTH BeiMuuMH.

10 I'mppocratuueckoe faBieHre. OCHOBHOM 3aKOH rupocTaTtvku. HenmoBrkHas
KUAKocTb. PaBHoBecue. ['uapocratuueckoe fasieHue. HanpsokeHne cxatust. [laBneHue Ha
CBOOO/IHYIO TIOBEPXHOCTH >KUAKOCTH. OCHOBHOM 3aKOH I'MJPOCTaTUKU — YPaBHEHHUE.
I'mppocraTueckuii napajiokc. BnvsiHue faBneHys Ha TVIOTHOCTD XXKUAKOCTH. PasmepHoCTH
BeJIMYHH.

11 3akoH ITackans. ['mapaBarueckuii pecc ¥ MyJIbTUIUIMKATOP. ®opMyIMPOBKA 3aKOHa
[Tackans. I'mapaBamueckuii pecc. @opMyJisl 1 ONIpe/ie/IeHNst JaBIeHNs Uy CUJTUM.
I'ipaBnrueckyii MyJIbTUIUIMKATOP. POPMYJIbI [i/1S1 ONIpeiesieHys JaBaeHUs U yCUTUH.

12 [laBneHre )XUAKOCTH Ha IJIOCKHMe IT0BepXHOCTU. Cxema pe3epByapa C HAaK/IOHHOU
CTeHKOM. VI3MeHeHVe /1aB/ieHus BJ0/Ib HAKIIOHHOW cTeHKW. Cpe/iHee 3HaueHNe [aB/IeHus.
PaBHOgzelicTBYOI[asi CUJT iaBeHus. [ myOvHa MorpyskKeHusi LieHTpa TSHKeCTH HaK/IOHHOMN
MOBEPXHOCTH. TOuKa NMPUI0KeHUs] paBHO/IeMCTBYIOLeN CH/bl. Pa3MepHOCTH BeTUUMH.

13 [TpssmonMHeHOe paBHOYCKOpPEHHOe JBM)KeHUsI COCYZa C JKUAKOCTBI0. OTHOCUTE/TbHBIN
MOKOW JKUAKOCTH. PaBHOBeCHe XUJKOCTH B COCYZe NPU paBHOYCKOPEHHOM JBH>KeHUH. 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 KUJKOCTH. AHAJIOT TJTyOUHBI.

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

15 I'mppaBnyueckuii pajuyc ¥ CMOUYeHHbIM niepuMeTp. 2KrBoe ceueHue — orpeiesieHue.
I'vapaBnrueckuil pajuyc — onpesieneHye U (popMysiel pacueta. CMOUYEHHBIN NepUMeTp —
onpegenenue. opmyJisl 4151 onpesiesieHUsI CMOYeHHOr 0 IepuMeTpa. Pacxof KUAKOCTH.
CpeaHsisi CKOPOCTb TIOTOKA. ['MpaBiuuecKuii paZinyC 1 JUaMeTp B HEKPYTJIbIX TPyOax.
Pa3mepHoCTH BeiMumMH.

16 OneMeHTapHas CTpyWka. Pacxos 1 CKOpOCTb ITOTOKa. JIuHUA TOKa, KaK TpaeKTOpus
yacTulbl B MoToKe. Tpy6Ka Toka. DyieMeHTapHasi CTpyiika. CKOPOCTH YaCTHL] B 3ieMeHTapHOM
crpyiike. HarmopHoe Teuenne. be3sHaropHoe TeueHne. O6beMHBIN pacxof >KUAKOCTH. MaccoBbIit
pacxo/i. YpaBHeHHe 005eMHOT0 pacxo/ia /ijisi 37ieMeHTapHOW CTPYMKHU.

17 YpaBHenue bepHysum [/ uzieanbHOM XUAKOCTH. BeiBoz ypaBHeHust bepHysuiu 6e3
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yueTa ri/ipaB/MuecKux rorepb. TeopeMa 06 u3MeHeHNY KHHETHUeCKON SHepTyu Jijist
3/IeMeHTapHOU CcTpy¥Ku. PaboTa cvm JjaB/ieHus B CeUeHHUsIX. JHeprUs MoJI0KeHUs
(moTeHLManbHas) B ceueHUsIX. KuHeTHyeckast SHeprusi B ceueHUsix. ['eomeTpuueckas
VHTepIipeTalys ypaBHeHUs. PasaMepHOCTH Be/IMUMH.

18 ["'eomeTprueckuy, Mbe3oMeTpUUeCKU, CKOPDOCTHOW Y MOJHBIM Hanop. ['eomeTpuueckas
BBbICOTA WM reoMeTpuuecKri Hamop. [Ibe3oMeTprueckas BbICOTa WU Mbe30MeTPUUeCKUN
Hanop. CKOpOCTHas BbICOTa UM CKOPOCTHOM Harop. ITosHbi Harop. CBOMCTBO MOJIHOTO
Haropa /iJ1s1 u/leaJbHOM XKUAKOCTH. Pa3MepHOCTH BeTUUMH.

19 OHepreTuyeckas MHTepripetanus ypaBHeHus bepHysumi.  [TosHbI Hanop, Kak 3aKOH
COXpaHeHUsl SHepPrun. JHepreTuyecKkasi UHTepIipeTalus M0JIHOT0 Haropa B Y/ e/IbHbIX SHePrusiX.
OHepreTuyeckass UHTepripeTanys Y paBHeHus1 bepHy/um /11 ueaqbHOU XXUAKOCTU. OHeprus
JBIDKYLLEMCS )KUJKOCTU: SHEPTrHsl M0JI0’KeHus1 (I0TeHLa/lbHast), SHePrusl ABYKEeHUs
(KMHeTHYeCKasl) U SHeprus AaBjieHNs BHEIIHKX CUI. Pa3MepHOCTH Be/IMUKH.

20 YpaBHenue bepHysuu A1 BI3KOM )KUAKOCTU. HepaBHOMepPHOCTh pacripesiesieHust
CKOPOCTEeH I10 CeUeHUI0 B IIOTOKe pPea/lbHOW XXKUAKOCTHU. I'napaBinyeckue 1oTepy Harnopa
(oHeprum) B MOTOKe peanbHOM Xugkoctu. Kosdduiment Kapuonvca. @opmsbl 3anucu
ypaBHeHus1 bepHynmm. I'paduueckas natoctpanus ypaBHeHus: bepHy/iu /s BSI3KoM
JKAJLKOCTU. Pa3MepHOCTH BeJIMUUH.

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

22 I'mapasnvueckye roTepyu Harlopa Ha MeCTHBIX CONPOTHBIIeHUsAX. ['njpaBanyeckye
1OoTepy Ha MeCTHBIX COTPOTHBI/IeHUsIX. [IoHsITHe MecTHOrO conpoTuBreHus. Kosddurpent
MeCTHOTO0 corpoTtuBieHus. Dopmysia Belicbaxa /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 TeueHue XXUAKOCTH.
KpuTnueckoe 3HaueHHe cpe/iHel TI0 CeYeHUIO CKOPOCTH NoToKa. Yucno PeliHosb/ca, Kak
Kputepuii Buza Teuenusi. @opmyiia PeliHonbzca. ['paduiipl laMUHApHOTO U TYpOY/IEHTHOTO
TeueHusl. [TepexozHas 30Ha. Pa3MepHOCTY BeJIMUMH.

24 Kasuranus B MOTOKe XUAKOCTU. Y CJIOBUSI BO3HUKHOBEHHWS KaBUTaLUU. MI3MeHeHrem
arperaTHOro COCTOSIHUSL JKUJKOCTH TIPU KaBUTaLMU. [JaB/ieHye HaChIlLeHHbIX [1apOB KUKOCTH.
Bo3HukHOBeHre kaBepH. KoH/jeH a1 s mapoB )XUAKOCTH IPH MOBBILIEHNH AaBieHus. Mecra
BO3HUKHOBeHUs KaBuTaluuu. [locinencTBus KaBUTaLuu.

25 [MTorepu Hamopa (ZaBieHus1) PU JaMUHAPHOM TeUeHUM KUAKOCTH. JIMopa
pacripeziesieHusi CKOPOCTel MpU JlaMUHapHOM TeueHUM. 3akoH [lya3selins. [IponoprioHanbHOCTb
TIOTeph Haropa KWHeMaTU4eCKOU 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 Asisi onpesieneHus Ko3ddurnpenTa Japcu.
[ITepoxoBaTOCTb CTEHOK AJIsl pa3MuHbIX TpyO. @opmyna Beticbaxa-Zlapcu Ajist HEKPYT/IbIX

TpyO.

27 MecTHble ripaBIMuecKre COPOTUBIIEHUS: BHe3aMHoe paclurpenue 1 auddysop.

KosdduipeHT MeCTHOTr0 CONPOTUB/IEHNS [TPH BHE3AITHOM pacllMpeHUH pyc/a —
¢dopmyna. Obpa3oBaHus 3aBUXpeHMA. [1peje/TbHBIN CTyuail BHE3arTHOTO PaCIiupeHusl.
Kosg¢urment mectHoro conpotusiaenus guddysopa — popmysia. OnTrMaabHbIA yrou
muddysopa. PasmepHOCTH Be/IMYMH.
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28 MecTHble TH/jpaBIuecKre COPOTUBIIEHUS: BHE3aMHOe Cy>KeHre U KOH(]y30p.

KosdduimeHT MeCTHOr0O CONPOTUB/IEHNS NTPH BHE3AITHOM CY>KeHHH pyc/a — popmy.Jia.
O6pa3oBanus 3aBuxpeHuid. [IpesiestbHBIN C/Tyyail BHe3armHOTo Cy>keHust. KosdpduimenT
MeCTHOTr'0 CONPOTHBI/IeHUsI KOH(Py30pa — ¢hopmya. PasmMepHOCTH BeTMUKH.

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

[ToBopoT pycna — KosneHo. 30Hb!I 3aBUXpeHUid. I10BOpOT pyc/ia — 0TBOA. 30HbI
3aBUXpeHu. PopMyIIbl [j1s onpeienieHrs1 KO3((ULMEeHTOB MPHU pasHbIX yrjax MOBOpOTa U
COOTHOLLIEHUSIX — PaIMyC CKPYIJ/ieHus1 U ivuaMeTp. PopMyia ornpesiesieHus: Ko3d@uiieHTa
MECTHOT'0 COTpOTHB/eHus Aradparmel. OnpesienieHye ruipaBIdyeckKiX CONPOTUB/IEHUH TIPY
JIAMMHapHOM TeueHUU KUKOCTH.

30 Pacuet Tpy6OIIpOBOZIa TIOCTOSTHHOTO CEUeHHusl. Cxema ripoctoro Tpy6orpoBoga
TIOCTOSTHHOTO ceueHusi. Y paBHeHue bepHysuin /st TpyOOIIpOBO/ja MOCTOSTHHOTO CeueHMUsl.
PaBeHCTBO CKOPOCTHBIX HaropoB. ['uzipoctatiuueckuii Harop. [ToTpe6HsIi Harop.
CormpoTuBnenue TpyborpoBoga — popmyna. @opmysia noreps Haropa. XapakTepuCTHKa
TpyOorpoBoja.

31 Pacuet nocsiefioBaTesibHO Ccoe/iMHEHHBIX TPyOoIpoBoZoB. Cxema nocsiefloBaTeIbHOr0
coeiHeHus1 TPyOONpoBo/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 TPy0OoIpoBooB. Cxema napasule/lbHOro CoeJUHeHUs]
TpybomnpoBozoB. Cymma pacxo/ioB. PacripeziesieHre pacxo/ioB 1o yuactkam. PaBeHCTBO TIOTepb
Hariopa Bo Bcex TpyOorpoBo/jax. He paBeHCTBO I'/ipaB/IMueCKHUX COTIPOTHUBIIEHUH.
CorpoTuBnenust TpyoonpoBooB. I'padmku nmorpe6HbIX HartopoB. CyMMapHbIe TIOTepH Haropa —
rpaduK.

33 Pacuet pa3BeTByieHHOT0 TpyborpoBoza. Cxema pa3BeTBIeHHOTO TPyOOMpoBoa.
YpaBHeHus bepHynm J1s pa3BeTBieHHOTO TpyOoripoBosa. ['MapocraTuueckyii Harop.
I'pacdviky motpebHOTO Hanopa. CymMmapHsbIi rpaduk moTpeGHOro Haropa.

34 Pacuet cyioxxHOTO0 TpybOIipoBoga. CxemMa Cl0>KHOTO TpyOornpoBoza. CoXKHBIN
TpyOONPOBO/, KaK Coe/JuHeHHe TPOCThIX TPYOOIrpoBo10B. MeCTHbIe COTIPOTHBIIEHUS.
'eomeTpuueckue BeICOTHI. bananc pacxogos. [ToTpe6HbIe Harops! Ayisi BeTBeil. CyMMapHbIe
rpaduKy MOTpeOHbIX HAIlOPOB.

35 Pacuet Tpy6ompoBozia ¢ HacocHo# nogaueil. CoBMecTHasi paboTa TpyboripoBoja ¢
HacocoM. PacueTHasi cxema. Y paBHeHusi BepHy/uiu /st BXojHOTO TIaTpy6Ka Hacoca u Jiist
BBIXOZIHOT'O TIaTpyOKa Hacoca.

Y nenbHas sHeprus KUAKOCTH IepeJ; HACOCOM. Y ie/ibHasl SHepryst )KUAKOCTH 38 HaCOCOM.
[Ipupanenue sHeprum XXUAKOCTU B Hacoce. ['napocratnyeckuit 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 pacripoCTpaHeHHsl y/lapHOW BOJIHbI — (hOpMyJIa.

37 VcTeuenue )XUJKOCTH U3 OTBEPCTUS B TOHKOU cTeHKe. Cxema ucteueHusi. CoBeplieHHOe
okarue ctpyu. Kosgouimentom oxarus. PacuetHblii Hartop. CKOpOCTb MCTEUeHHs CTPYH.
Kosdduument ckopoctu ctpyu. KoadduimeHnt pacxoga. @opmMysisl pacueta CKOPOCTH CTPYH U
pacxoza.

38 VicTeueHue >XUKOCTH U3 IWTMHIPUYECKUX HacaZKoB. Cxema 0e30TPLIBHOTO UCTEUEHHS
yepe3 LUWIMHApUUecKuid HacaZiok. KosdduimenT cxatus ctpyu. KosdduiyeHnT ckopocty u
KO3 ULIMeHT pacxoa. 3aBUCUMOCTb Ko3(duimeHTa pacxoza ot uncia PeliHonbca —
rpaguku. CxeMa OTPbIBHOTO MCTeUeHUs uepe3 UWINHAPUYeCKH HacaoK. KosdguimeHt
pacxoza.

12



39 VcTeuenue uepe3 comio U Auddy3opHbIi Hacagok.Cxema UCTeueHus yepes Corio
(KxoHOMIA/TbHBIN HacaZloK). be3oTpbIBHOCTD TeueHUs U napasiieibHOCTpyUHOCTb. KoadduimueHT
okatus ctpyu. Kosdduiument pacxoga. Cxema ucteueHust yepe3 A dy30pHbiii HacazloK.
Cy>keHMe TIOTOKa U pa3psbkeHre. YBenuueHue pacxoza. Koadduiment pacxoga.

40 VcreueHne >XKUAKOCTH TIPH TlepeMeHHOM Hariope.  Oco0eHHOCTb UCTeueHUs TIPU
riepeMeHHOM Hariope. He craijuoHapHsIii riporjecc. CxeMa uctedeHusi. KBasucraipoHapHoe
ncteueHre. opMysia BpeMeHU TIOJTHOTO OIIOPOKHEHHs COCY/ja.

41 'eomeTpuueckoe, KWHeMaTHUeCKOe 1 IMHaMuuecKoe 1ofo6ue. [ToHATHsST «MoJesib» U
«Hartypa». ['eomeTprueckoe nogobue. JInHelHbIN MaciTab MO/IeTMPOBAHKSI.
[Tponop1MoHaIBHOCTE CXO/CTBEHHBIX pa3MepoB. KuHeMaThueckoe 1ofjo61e: TpaeKTopuHy,
CKOPOCTH ¥ ycKopeHHst. MaciuTtab ckopoctu. Macmirab yckopeHusi. Maciirab BpeMeHH.
[JuHamuyeckoe 1ojiobve — MpoMopLMOHATBHOCTb CHJI, paBeHCTBO KO3((HUI[MEHTOB MeCTHBIX
COMpOTHB/IEHUN U K03 duimeHToB [Japcu.

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

43 Knaccudukarus u ob1riast XxapakTepyucThKa rupomMaiiiiH. Hacockl IMHAMUYeCKOro U
obbemHoOro AelicTBus. [aBieHue, rogaua (pacxon), pabounii o6bem, pabouasi Kamepa, 4acToTa
Bpall[eHUs Bajia, BXOZAHas (moTpebJisiemast) MOITHOCTb, BbIXOJHasH (TpaBaMuecKasi) MOLHOCTb.
OO6wemHbIH K. 1. 1. ['uApaBIuUecKuii K. 1. . MeXxaHUUeCKu# K. T1. [I.

44 basaHc MOITHOCTH B ruipoMaiiHax. CxeMa, WITHOCTPUPYoLijasi 6aiaHC MOIITHOCTH B
ruzipoMaiimHax. TpaHcdopMaliys oiBOAUMOM (MeXaHUUeCKOM) MOIITHOCTH B TH/PaBINYeCKYIO
(BbIXOZIHY10). [Ipeobpa3oBaHue MOILHOCTH U TTOTEPU MOLIIHOCTH. MeXaHUuecKre MoTepu —
¢dopmysa morfHOCTH. O6BEeMHBIe TIOTEPH — (hOpMyIa MOIITHOCTH. ['H/ipaBIueckrie IOTepu —
dopmyna MoiHOCTH (B 0011ieM Buje). ['MapaBaruecKuii, MexaHu4eCcKuii, 00beMHbIH K. 1. [I.
[MonHblH K. 1. 7. — hopMmya.

45 LleHTpo6eskHbIe HACOCHI U MX XapaKTepucTUKU. CxeMa 1jeHTpoOexHoro Hacoca. Ero
ycTpoiicTBo. [IpoTouHoCTh nosiocTeli Hacoca. KoOHCO/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 1{eHTPOOEKHOT0 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 yII0M HaK/IOHA JIOTIACTeH.
I'paduueckre xapakTepUCTHUKHU — HArop (JjaBieHre), K. I1. /I. HAcCOCa 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 PaJiUa/IbHO TIOPILIHEeBbIe. Y CTPOMCTBO U paboTa
pa/iua/ibHO-TIOPILIHEBOr0 ¥ aKCUaIbHO-TTOPIIHEBOT0 HACOCOB U T'MIPOMOTOPOB. Pa3HOBUIHOCTH
KOHCTPYKLIMM 3THUX THUIOB HAaCOCOB. PsiiHOCTh HacocoB. Kauatoiue y3bl. Pabounii 06beM —
¢dopmyna. [Togaua u faBneHne Hacoca. VIcroib30BaHre HACOCOB IaHHOTO TUMa. ['MpOMOTOPBI.
Pa3mepHoCTH BeiMumMH.

3a/jauM K 3K3aMeHy:

CTyeHT Ha 9K3aMeHe pelllaeT O/IHy U3 UeThIpeXx 3a/iau 1o TpOCTaTUKe, UTU OJHY 13
TISITU T10 TUIpoArHaMuKe. KakZioMy CTyZIeHTy BbIlaeTcsi pacueTHast cxeMa U 0011ie UCX0/[HbIe
JaHHble. HeKoTopbie UCXO/HbIe JaHHbIe (Bble/eHbl XKUPHBIM HIPU(TOM) 3a1at0TCS
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riperiofiaBaTesieM CTYJeHTY UHAUBUAYa/IbHO.
BoponpoBo/iHast ceTb COCTOUT M3 OTKPBITOrO BojoeMa 1, Hacoca 2, ¢puibTpa 3 ¢ 0OpaTHbIM
K/IallaHOM 4 ¥ MaHOMETPOM 5, BO/[OHATNOpHOM OariiHu 6, CIMBHOM TPYOBI MO/fiep>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 pe3epByapoB 16 u 17 f/1s1 pa3gauu BOAbI.
VicxoaHble faHHBIE: )XUAKOCTh — MpecHasi Bo/a; KO3 (ULMeHT ru/paBauyeckoro TpeH!s
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).
BoIcoTh! 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 KaXKJIOM PaCUeTHOM CJTyuae — MPOU3BOJIbHBIM.

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 CunTasi, UTo JaBjieHHe Haj CBOOOHOM
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, 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 ZaB/ieHHe B Touke /1?7 Kakum Oy/ieT n30bITOUHOe /iaBieHue Tiepes
3a/IBWKKOM 157

4. Ecv 3aaBwkku 11, 18, 14 u 15 3akpbIThl, a 3aABWKKA 19 1 20 OTKPBITHL, TIPU 3TOM
pe3epByaphl 16 1 17 MOHOCTBIO 3ari0/HEHbI, KAKUM OyZieT abCcomoTHOe U U30BITOUHOE
JlaBjieHre B TOUKax e, X U r'? Kakoe faBieHue okaxyT MaHOMeTphbI pe3epByapoB 16 u 177?

I'mgpopviHamuka.

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
NO/Llep’KUBAeTCs 3a CYeT I0JjauM BOAbl HACOCOM 2. I110CKOCTh CpaBHEHUSI COBMECTUTD C
TTOBEPXHOCTBIO 3eMJIU.

2. PesepByap 6 3amnosiHeH oBepXy, ypoBeHb H rozepxuBaeTcss 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 JaBjieHUe BOAbI B ceueHruH 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
MOTOKa B ceueHuu 1-1 paBHa 1,5 m/c.

4. 3apBrKkU 14, 15, 10 u 19 3akpeITel. Boga 13 eMKOCTU 17 nepeTekaeT yepes 3aJBUKKU
11 1 18 B Hacoc u cnuBaetcs B pe3epByap. CuuTtaeM, UTO YpOBeHb BO/bI B eMKOCTH 17
IO/ /1ep>KUBAeTCsI TIOCTOSTHHBIM, a 00paTHBIN KiarnaH 4 oTcyTcTByeT. OTpeiesuTh pacxo/, BOJbI
yepe3 Hacoc, peHebperasi TUpaBIMYeCKUMU TIOTepsIMU B HeM. BeHTU/b 22 717151 crycka Bo3yxa
B pe3epByape 17 OTKPBIT.
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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 T1oj
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 HACOCHOHN YCTAaHOBKOM, BO/IOHAIIOPHOM OariHel 1
pe3epByapamMH BblZIAeTCs K&KJOMY CTYZEeHTY UHAWBU/ya/IbHO.

6.2.2.2.2 Kputepuu oLieHUBaHMSA

3aTPY/AHSETCS C
OTBETOM I1pU
BU/JOM3MEHEHUH
3a/laHuM,
HCIIO/b3YeT B
OTBeTe MaTepuall
yueOHOU
JIATEepaTyphl,
TIPaBU/IbHO
000CHOBBIBAET
TIPUHSITOE pellleHue.

Y poBieTBOpHUTe/ILH
OT1vuHO Xopomo o HeypoBiieTBopuTe/16HO
['1y60KO ¥ IMPOYHO TBepzo 3HaeT Nmeet 3Hanus To/ibKO | He 3HaeT 3HauuTe/bHOU
YCBOMII Marepwuail, OCHOBHOT'0 YaCTU TIPOrPaMMHOr0
MPOrpaMMHBIN rPaMOTHO U T10 Marepuasa, HO He Marepuasa, [olycKaeT
Marepuari. CYIIeCTBY M3/laraeT | YCBOWJI ero fietaseld, | CyliecTBeHHbIe OIIUOKH,
NcuepnbiBaronie, ero, He JI0IycKaeT JOIyCKaeT He yMeeT yBs3bIBaTb
T10C/1eJ0BaTe/IbHO, CylLLleCTBeHHbIX HeTOYHOCTH, TEOpHIO C TIPAKTUKOM,
YeTKO U JIOTUYECKU HETOUYHOCTeH B HeJ0CTaTOYHO JIOTUYeCKU
CTPOMHO ero OTBeTe Ha BOMPOC, TIpaBU/IbHBIE T110C/1e0BaTe/IbHO
u3jaraet, ymeeT TIpaBUJILHO (hopMyIMPOBKY, y3jiaraTb MaTepuarl,
TeCHO YBS3bIBaTb TIpUMeHsieT HapylLLeHus JlenaTb BbIBO/BI.
TEeOPUIO C TeopeThyeckKue JIOTUYEeCKOU
TMIPAKTUKOM, T10JI0KeHUsI TIpU T10C/1e/10BaTe/IbHOCTH
CcBOOOTHO peleHun B U3/I0)KEHUU
CIIpaBJISIeTCS C TIPaKTAYEeCKUX TIPOrpaMMHOI0
3a/jauamy, BOIIPOCOB, BJlajjeeT Marepuarsna,
BOIIPOCAMHU U He00X0IUMBbIMU WCIIbITbIBAET
JPYTMMH BUZIaMU HaBbIKaMU U 3aTpyAHeHUs TIpU
TIPUMeHeHUs rppeMaMi Ux OTBeTax.
3HaHWM, He BBITIOJTHEHUS.

7 OcHOBHas yyeOHasA MTepaTypa

1. T'wgpaBuKa, rUPOMAIIIMHBI U THAPOIIPUBO/BI : yueOHMK 115t BTy30B / T. M. barnra [u ap.],

2011. - 422.
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2. Bakuna Bepa BacunbeBHa. MammHoCTpouTe bHas riipaBiavka: [lpumeps! pacueTos : yuel.
rocobue J71s1 TexH. criel]. By3oB / Bepa BacunbeBHa BakuvHa, MBaH JaBugoBuu [leHHCEHKO,
Amnatosmu Jleonngosuu Cromnspos, 1987. - 206.

8 Jlono/iHUTE/IbHAA yyeOHast TUTepaTypa M CIpaBoOYHast

1. T'uppaBivKa, TMAPOMAIIMHBI U TUAPOIIPUBO/IBI : YueOHUK /i1t BTy30B / T. M. Bamra, C. C.
Pynnes, b. b. Hekpacos [u zp.], 2013. - 422.

2. Bamrra T. M. MammHOCTpOuTe bHAsS THAPAB/MKA : CripaB. ocobue / T. M. Bamra, 1971. -
671.

9 Pecypcol cetu IHTepHeT

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

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

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

11 IlepeyeHb WHGOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

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

2. Microsoft Windows Seven Professional [1x100] RUS (mpoBegen arrpeiig ¢ Microsoft
Windows Seven Starter [1x100]) - moctaBka 2010

3. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - roctaska 2010
4. Microsoft Office Standard 2010_RUS_ noctaBka 2010 ot 3A0 "Cod1Jlaiin Tpeiix"
12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHUue AUCIUILTHHBI

1. KomnetoTep B cbope BN-Ir1811-3 iC2D/iG/2Gb/320Gb/DWD-RWCR/kn/Mbiis/LCD
19"/BIT/MOP

2. 12928 Hacoc HAP 63/200

3. 14947 Hacoc J11B-8

4. 14217 Hacoc HP-®

5. 313914 Hacoc 11eHTp0o0e>KHBIH
6. 313913 Hacoc 1ieHTpoOeXHbIi
7. Komripeccop

8. CteHy AJ1s1 CHITUSL HArPY304YHOW M Pery/IMPOBOYHOM XapaKTepPUCTUK 00BEMHOT0 Hacoca
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9. YcTaHOBKa AJ1s1 U3yueHHst COBMeCTHOM paboThl Hacoca

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

YcraHOBKa [ijisl CHSITHSL XapaKTepUCTHK LIeHTPOOeXXHOT0 Hacoca
Hacoc 435@ 00-000000000053430

Hacoc Buxpeoit 00-000000000053424

Hacoc I'YP 00-000000000053429

Hacoc MIII-8M 00-000000000053428

Hacoc nentpobexxnbiii 00-000000000053423

Hacoc mectepennsiii 00-000000000053427

Hacoc akcuansHo-nopirHeBor 00-000000000053425

CuéTtuuk Bogomepsbiii BCI'-20 00-000000000053422

YcraHoBka g5 reometrpuyeckor unaTeprpetanyd 00-000000000053405
YcranoBka st onpezenenusi Bpemenu 00-000000000053408
YcraHoBka f151 onipefienieHus ryTteBbix rnoreps 00-000000000053407

YcraHoeka Petinonbzca 00-000000000053406
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