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1. IEJU U 3AJJAYU IUCHUITIJIAHBI

1.1 Ileau AMCUUIIHHBI

Henp wu3yyeHuss AUCHMIVIMHBI — TIOATOTOBKAa K JEITEIBHOCTH B
COOTBETCTBUM €  KBAIM(PUKAIMOHHON  XapaKTepUCTHKOW  acnupaHTa IO
HAIpPaBJICHUIO; W3Y4YEHHME YCTpPOICTBA M MNPUHIMIOB pabOThl T'MAPABIMYECKUX
MallMH MW  THJAPOIIHEBMOArperaTroB;  OBJQJEHUE METOJAaMH  YHCJIEHHOIO
MOJIEJIMPOBaHUS PaOOYMX MPOLIECCOB B JIONACTHBIX MalIMHAX

1.2 3apaum ocBOCHUS AUCHUILIUHBI

JUIs1 JOCTHIKEHMS LeJIU CTABATCS 3a4a4u:
1.2.1 uccrnenoBanue MpoLECCOB, MPOUCXOASIINX B THAPOMAIINHAX;
1.2.2 ocBOEHME 3aKOHOB M PACUETHBIX 3aBUCUMOCTEH, ONMUCHIBAIOIIUX IPOLIECCH] B
I'UJIPOMalINHAX;
1.2.3 u3ydyeHue YUCIEHHBIX METOA0B pacyeTa r’MAPOMAILNH U THIPOIIepeaay;
1.2.4 maTemaTHyeckoe MOJEIUPOBaHHE PAOOUYMX IMPOLIECCOB B TUAPABINYECKUX
MaIIlHaX;
1.2.5 ocBoeHume METOJOB pacyeTa HAacOCOB C HCIOJIb30BAaHUEM METOJOB
KOMITBIOTEPHON JUHAMUKH KUJKOCTH

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «[wapaBidyeckWe MallMHBl M TUAPONHEBMOArperarThbl
OTHOCHUTCS K TUCUUITIMHAM BapuaTUBHOM yacTh 0j10ka b1 yueOHOro miana.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O

JAUCHUIIINHE
[Ipoiecc wm3ydeHUs JOUCHUTUIMHBI "T'uapaBnuyeckue MalllUMHBI U
TUJpONHEeBMOarperartol" HarnpasJieH Ha dbopmMupoBaHue CIIEIYIOIINX

KOMITETEHIIN:

OIIK-1 — cnocoGHOCTHIO HAYYHO OOOCHOBAHHO OIICHMBATh HOBBIE PEIICHUS
B 00JacTH NOCTPOEHUS M MOJEIMPOBAHUSA MAIIWH, MPUBOAOB 00OpPYAOBaHUA,
TEXHOJIOTUYECKHX CHUCTEM M CHEHUATU3UPOBAHHOTO MAIIMHOCTPOUTEIHHOIO
000pyZ0OBaHUs, a TAKKE CPEJICTB TEXHOJIOTUYECKOTO OCHAIIIEHUS! TPOU3BOJICTBA.

[IK-4-  ymeHume  opraHu3oBaTb M  MCIHOJHUTH  TEOPETHYECKUE,
HKCIIEPUMEHTAJIbHBIE, PACUETHO-AaHAIUTUYECKHE HCCIEAOBAHMUS IO HAY4YHO-
TEXHUYECKOMY OOOCHOBaHWIO HHHOBAIMOHHBIX  pa3pabOTOK B  0O0JacTH
TUAPABINYECKUX CHUCTEM, THAPONPHUBOIOB, THEBMATUYECKUX MPUBOJOB U CUCTEM
TUAPOINTHEBMOABTOMATHKH.



Komnerenuus

Pe3yabTarhl 00yueHnsl, XapaKTepu3ylouue
chopMUPOBAHHOCTH KOMIIETEHIIMHU

OIIK-1 3HATh
OCHOBHBIE THUIOTE3bl, TCOPETUUYECKHE 3aKOHBI U CHUCTEMBI
YpaBHEHUI MEXaHMKHU >KUIAKOCTU M Ta3a B T'MJIPABIMYECKUX
MalllMHaX;
yMETh
pelaTh TEOPETUUECKUE U MPAKTUYECKHUE 3a7a4d B 00JacTH
TUIPOMAIIINH, HCIOJb3Yysl OCHOBHBIE 3aKOHBI MEXaHUKH
YKUJIKOCTU M Ta3a C YYETOM MPAKTUYECKOTO OMNbITA TAHHOTO
HaINpaBJCHUS HAYKH;
BJAJICTh
HAay9YHO  OOOCHOBAaHHBIMH  pEIIEHUAMH B  oOJlacTu
MOCTPOCHUSI PACUETHBIX METOJUK U  MOJCIUPOBAHUS
TUJIPABJIMYECKUX MAIIUH U TUAPOITHEBMOATrPETaToOB.

I1IK-4 3HATh

MCTO/JbI OKCIICPUMCHTAJIbHBIX I/ICCHeI[OBaHI/Iﬁ JABHOXKXCHMU A
)KHI[KOCTCﬁ M Ta30B BO BHCIIHHUX W BHYTPCHHUX IIOTOKAX B
THAPABIMYCCKUX MAIIMHAX U THAPOITHCBMOArperarax,

yMETh

pemarh 3aJadyd TEOPETHYECKOro OOOCHOBAaHHUS IPOIIECCOB
MPOEKTUPOBAHUS U SKCILTyaTallu THJIPOMAIIINH, UCTIONIb3Ys
OCHOBHBIE 3aKOHbl MEXAaHHMKH KUIKOCTH U Ta3za C YYETOM
MPAKTUYECKOTO OMbITA JAHHOTO HAMPABIICHUS HAYKH,
POBOJINTH THIPOMEXAHUUYECKUE PACUEThI anmnapaToB

BJIAJICTh

METOJaMU  TEOPETUUYECKOTO U IKCIEPUMEHTAIBHOTO
UCCIIEIOBAHUSI, TPUMEHSIEMbIMU B MEXAaHHUKE >KUIKOCTH U
raza, a TakXKe TMPHU HUCHBITAHUSAX TUJPABIUYECKUX U
ITHEBMATHYECKHUX CHCTEM,

METOJaMHd  MaTEMaTHYECKOTO  MOJICIIUPOBAHUS  PabOTHI
OTACIBHBIX DJIEMEHTOB PEAIbHBIX TEXHUYECKUX CHUCTEM C
IIOTOKAMH >KMJKOCTH U rasa

4. OFBEM JUCHUATIIMHBI (MOIYJIS)

O6miass TPyAOEMKOCTh JIUCHMIUIMHBI  «[ WapaBIuyeckue MallWHbl U
THJIPONHEBMOATrPEraThl» COCTABIAET 6 3a4ETHEIX €IUHUIL.

Pacnipenenenue Tpy10€MKOCTH AUCHMIUIMHBI TTO BUIaM 3aHATHI

Ounasi popMma o0yueHust

Bun yaeOHo# paboTh Bcero CemecTpsl

4acoB 4 5 6




AyauTopHble 3aHATHS (BCEro)

B TtoMm uucie:

Jlexum 32 14 18

[Tpaktuueckue 3anstus (I13)

JlaGopatopubie pabotsl (JIP)

CamocrosiTesibHas padora 157 58 99

KypcoBoii npoekt (pabota) (ecTh, HET)

KontponbsHas paboTa (eCTh, HET)

Bun npomexxyTouHOM aTTecTaiuu (3a4er,

N 27
3a4€T C OOCHKOMH, C-)KBaMeH)

OO6m1ast TpPyJ10EMKOCTh qac 216 72 | 144

3ad4. eJ. 6 2 4

5. COAEPKAHME JJUCLHUILTAHBI (MOYJIST)

5.1 Copep:xkanue pa3gejioB JUCHMIUVIMHBI W pacnpeaejieHHe
TPYAOEMKOCTH 10 BUIAM 3aHATHII

o4Has popma 00y4eHHs

No HaumenoBanue TeMbl CopeprkaHue pazjena Jlekn CPC | Bcero,
/1 qac
1. Beenenne. O6mue Tl'unpaBnuyeckue U MEBMOTHIPABINYECKUE CUCTEMBI

CBEJICHUA. B MaIlIMHOCTPOCHHH. OOmue  CBEACHHS O

THAPOCHCTEMAX, UCIOJIb3YEMbIX B MALIHHOCTPOCHHH.
OcHOBHBIE  OOBEKTHI ~NPUMEHEHHS THAPO- W
ITHEBMOIIPHBOIOB B TEXHOJOTWH MAalIMHOCTPOCHHMSI.
LenTpobexHbie HacOCBI. Teopus noaooust 2 6 8
JIONACTHBIX THUAPOMAIIMH. ['MapaBiuyeckue My(QTEL
I'mppaBnmuueckne  Tpancopmaropsl.  OCHOBHBIE
CBEJICHUs] O NMHEBMATHYECKMX MalinHax. JlomacTHble

KOMITPECCOPHI. O0BpeMHBIC KOMIIPECCOPHI.
[THeBMaTHYECKHE ABUIATENIH.

2. | OObemHEIC [lopmHeBEle W  POTOpHBIE THAPOMAmKHBEL — MX
THAPaBINYECKHE YCTPOHCTBO, 0COOGHHOCTH pabouero Ipolecca,
MalIuHbl 1 rapaMeTpel, CTaTHYECKHe XapaKTepPHCTUKH,
THApOIepeaaun. KHHEMaTHKa MEXaHM3MOB BBITECHEHHs1 paboueit

KUIKOCTH. KOHCTPYKIIMH pacmpeaenuTenieil paboueit
KUIKOCTH. Pacder pa3mepoB, CHIOBbIE COOTHOILICHUS
B MHOTONOPINHEBBIX  THApOMAamMHaX. Pacder
KPYTAIINX MOMEHTOB U CHILACHCTBYIOIINX Ha CTAaTOp
nu  porop. ['mapaBnudeckoe  ypaBHOBEUIMBaHHE
Harpy30K. BricokoMOMEHTHEIE (THXOXOHEIC)
ruapoMoTOpbl. OCHOBHBIE OCOOEHHOCTH MX
KOHCTpYKUMH.  Pacuer  KpyTfIllMX  MOMEHTOB,
UHEPLUUOHHBIX U THUAPAaBIMYECKHX cuil. BriGop
ONTHMAJIBHBIX PO UIIeH HAIPABJIAIOINX CTATOPA.
OCHOBHBIE KHHEMAaTHYECKHE COOTHOIIECHUs. Pacdyers
Harpy3oK ¥ UX ypaBHOBEIIMBaHHE. PacyeT 0CHOBHBIX
pa3mepoB. [lotepu »sHeprum B THAPOOOBEMHBIX
MammHax. TeopeTHueckoe W AKCHEPHMEHTATBHOE
onpenenerne noteps u KI1J[. Paboune ®uakocTu 11
cucteM OOBEMHOr0 THApPONpHBOAA. X OCHOBHBIE
¢bu3nyeckue CBOWCTBa " XapaKTePUCTUKU.
Pekomenmanuu 1o BbIOOpY pabo4MX IKHIKOCTEl.




[Ipuumnel 3arps3HeHus pabo4YMX JKUAKOCTEH B
rugpocucteMax. Kiacchl 9MCTOTHI M TpeOoBaHUS K
KadecTBY paboueil >KHAKOCTU ISl THUAPOCHUCTEMBI.
OUIBTPBI. Ux xmaccupukanus MO TMPHHIHITY
neivictBus. OOBEMHBIN THUIPABIMYCCKAN  MPHBOJI.
[MpuHnunuanbaele cXeMbl. [IprMepsl MpakTHIecKoro
TIPUMEHEHHSI. Crarudeckue XapaKTePUCTUKU
HeaNM3NPOBAaHHEIX ~ Mojened.  Martemarnueckas
MOJIeNb 00BEMHOTO THAPONPHUBOJA C PEryIUPYEMBIM
HAcocoM, YydMThIBaromias yTeukd. Ilepemartodnas
GbyHKINSA TaKoit MOZENN u YaCTOTHBIE
XapakTepUCTUKU.  ['mapaBiavuecKkuil  NpuUBOA €
JPOCCEIIbHBIM perynnpoBaHHEM. BapunanTs!
MOJKIIOYCHUS PETYIUPYEMBIX Apocceliel, ypaBHEHUs
CTaTHYECKUX XapaKTePHUCTHK. IIpuson c
JIPOCCEIUPYIOLIMU THJIPOpaCIIPEICIUTEIAMU.
Crathyeckie XapaKTEPUCTHUKH. MaremaTudecKas
Mozens npuBoaa ¢ OI'Y U 3IeKTpUUECKON TIaBHOU
obOpatHO# cBs3blo. JIMHeapu3amus Mojaenu. AHamu3
JUHAMHYECKUX  TIPOIECCOB  IPU  YMPABICHHU.
IIpumenenne OBM B JOuHaMHYECKHX pacderax
THJIPOIPUBOIOB.

JlomactHbIE
TUJIPABIMYCCKUC
MAIlIMHBI U
THAPOIMHAMHYECKHUE
nepeadm.

PaznuuHble BHABI JIONACTHBIX THAPOMAIINH, HX
HasHaueHne. OCHOBHBIE ITapaMeTphl  JIONACTHBIX
THIPOMAIINH. Krnaccudukarms JIOTIACTHBIX
THAPOMAIIMH MO0 HPHUHIMIY JeHcTBUs. OCHOBHBIE
KOHCTPYKTHBHBIE CXEMBI THAPOTYpOMH, HAaCOCOB U
Hacoc-TypOMH.  DJIEMEHTHl  NPOTOYHOH  HYacTH
JIONACTHBIX THUAPOMAaIINH (LEHTPOOSKHOro Hacoca,
PEaKTHBHOM I'MIPOTYPOUHEI, HACOC-TYPOHHEI,
ruapoMypTel W ruApoTpaHcopmaTtopa),  HX
HasHaueHue. [loHATHE O paboyeM M TEOPETHYECKOM
Hamope, ruapasamdeckoM KIIJ| rumpoTypOuHBI U
Hacoca. Buasl moTepp  PHEPIUU  JIONACTHBIX
rugpomammH, ux  obommit  KIIJI.  Cmoco0st
pEeTyIupOBaHKS JOMACTHBIX rHApoManivH. OCHOBHbIE
yCJIOBHSL IMOJOOWS B JIONACTHBIX THAPOMAIINHAX.
CBsi3p MEXIy OCHOBHBIMH IapaMeTpaMH IT0JJOOHBIX
THIPOMAIINH. IIpuBenenusle BEJINYUHEL,
koddduimeHT OpicTpoxoaHocTH. Kiaccubukanms
JIONACTHBIX TUAPOMAIINH TI0 OBICTPOXOZHOCTH H
obmactn ux mnpuMeHeHHs. Dusmdeckas CyIHOCTh
KaBUTallUH, €€ IOCIeNCTBUs. BhIcOoTa BcachIBaHUS
Hacoca 1 THAPOTYPOUHBI. MephI 3aIuTH OT
KaBUTalLlUU. AOGComOTHOE U OTHOCHUTENBHOE
IBIKEHHE  OJKMJIKOCTH B pabodyeM  Kouece.
TpeyronsHuk  ckopocreil.  YpaBHeHue  Oilnepa
JIONAaCTHOW  THAPOMAIIMHBI (11  Hacoca W
ruapoTypOunbsl).  PabGoume W yHHBepcajbHbIE
XapaKTepUCTUKN THUIPOTYpPOHMHBI, Hacoca M HAacoC-
TypOMHBI. MOMEHTHBIE XapaKTePHCTHKH JIOTACTHBIX
rugpomanH. CoBMecTHas paboTa Hacoca U CEeTH.
Hacocnoe o6opymoBanne TOC. CtpykTypHas cxema
TOC. OcobGeHHOCTH Ha3HAuYCHUS, ycloBuit
(YHKIMOHHMPOBAHUS U TNpEAbsBIsieMble TpeOOBaHUS,
rapaMeTpbl u 0COOCHHOCTH KOHCTPYKIIMU
MUTATENbHBIX, KOHJCHCAaTHBIX M CETEBBIX HAaCOCOB.
Knaccudukamuss  rugpoauHaMHYECKHX — Iepenad.
OcHOBBI pabodero mporecca, OalaHC MOMEHTOB,
Oamanc  HamopoB. Buael  moTeps:  BHEUIHsA,
YHHBEpCcalnbHas W TATOBas  XapaKTEPUCTHKH

ruapomMydT. [TpuBeneHHbIE napameTphl u
NPHUBEJCHHAS XapaKTePUCTHKA, €€ CBS3b C THIOM
nomactHOH  cucteMbl.  CrocoObl  ympaBieHHS

ruapomyToi, npeneabpHbIe THAPOMY(THI CO

CTaTUYECKHM M JTHHAMHYECKHM CaMOOIIOPOXHEHHEM.
BiusiHMe THIA Harpy3Kd Ha BHJ  BHEIIHEil
XapaKTepUCTUKM M Ha IOTepH; TEIJIOBOW OajaHc.
Pacuer runpoMyThl Ha OCHOBE MOJEIMPOBAHUS C
UCIONB30BaHUEM  TPHBEICHHBIX  XapPaKTEPUCTHK.
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Oco0eHHoCTH pabouero npouecca
ruaporpancdopMaropa, CXeMbl MPOTOYHOW YaCTH.
BHewHAs M NPHUBEIEHHBIC XapaKTEPUCTUKH. THIIbI
THAPOTPaHC(HOPMATOPOB, KOHCTPYKTHBHBIE CXEMBI

(KOMIIEKCHBIX, MHOTOKOJICCHBIX "
MHOTOCTYIICHYATHIX). CucreMbt TUTAHUS u
OXJIAXKICHWSI, TETUIOBOM OasaHc. Crioco0bI
yIpaBleHHs THAPOTPaHCHOpMATOpaMH.

CormnacoBaHue padotst JIBUTATEIIS u

ruapoTpanchopmaropa. Metozast pacuera
JomacTHeIX cucteM. OCHOBBI pacdera XapaKTepUCTHK
rugpoTpancopmaropa.

I'mppasmmaeckas
anmaparypa.

Jpoccenupyromue  ruapopacupefeNnuTeNId,  THIIbI
Ha3HA4YeHUs, YCTPONCTBA, NPUHIUN  JCHCTBHUSA.
OCHOBHBIE CXEMBI TTOJKITIOUEHUS B TUAPABIMYECKUX
cucTemMax. PerynmMpoBouHble U DHEpreTHYEcKue

XapaKTePUCTUKU. Cuusl, JEeHCTBYIOIIUE Ha
TO/IBWKHBIE 3JIEMEHTHI pacnpeaenuTeneil. Pacuer
THIpOpactpeneuTencii. OcobeHHocTu

THAPOPACTIPEACIUTENe THIA  «COIUIO-3aCIOHKAY,
«CcTpyiHast TpyOka». I'maponuHammudeckuii pacder
HaIrOPHBIX KJIallaHOB HPSIMOTO JeHCTBYS.
I'mppaBnmmueckne ycunurenn 0e3 oOpaTHBIX CBs3eH,
UX  KOHCTPYKTHBHBIE  OCOOCHHOCTH,  HPHHIIHII
NEHCTBHSL. KoaddurmenTs YCHIICHUS
THAPOYCHINTENEH THIA «COIIO-3aCIIOHKAY,
«cTpyiiHas TpyOKkay». ['mapaBmudueckue ammaparbl
pETYIUpOBaHKS JaBICHUS M IOTOKA >KHIKOCTH, UX
Ha3HaYeHHe, YCTPOIMCTBO, THIIBI MPUHIMI JSHCTBHS.
Hamopuere kmamanel. WX kinaccudukamms 1o
TIPUHLUITY JEHCTBUSL. I'mppaBnnueckue
pacnpenenurenu nortoka. Kiaccudukanms mo Bugy
MEePEKPBITUS pabouux menei. VpaBHeHus
CTaTHYECKUX  XapPAKTEPHCTHK  IPOCCENUPYIONIINX
pacrpenenurenei. KoaddurmenTs pacxona.
lunponuaammyeckue cuiel. CriocoObl  yrpaBieHUsS
pacnpenenurensiMu. [IpuMepsl IpUMEHEHUSL.
I'mppaBnuuecknue ycTpoicTBa CTaOWIM3aLUH MOTOKA
JKUIKOCTH, THIBI, YCTPOHCTBO, NMPUHLMI JACHCTBHS,
o0nacTh TPHUMEHEHHS, OCOOEHHOCTH IPUMEHEHHSI.
I'mppaBnugeckne AEMUTENM W CyMMAaTOphl IIOTOKOB
00BEMHOTO M JIPOCCETBHOTO THIIOB, YCTPOHCTBO,
TIPUHIAI I€HCTBHS, 00JIaCTh TPUMEHEHHSI.
DeKTPOTUAPABINYECKHE YCHIIMTENN (3ry)
MomHocTH.  Hasnauenme. Knaccudukamus 1o
OCHOBHBIM KOHCTPYKTHBHBIM IIpH3HaKaM. Bunipl
o0OpaTHbIX CBsi3eil. Maremarnueckne mozaenun 'Y
OCHOBHBIX  THIOB. JIuHeapu3auus  ypaBHEHHI
MaremaTHdeckoil Mozenu. Ilepenarounsle (yHKIMN
OI'Y pa3nu4HBIX TUTIOB. YacTOTHBIE XapaKTEPUCTHKH.
KagecTBo nepexoanbix mporeccos B OI'Y.
I'mppaBnugeckne ammapartsl C MPOTOPIMOHAIBHBIM
JNIEKTPOMATHUTHBIM YTIPAaBIEHHEM, HX OCOOEHHOCTH,
Pa3HOBHUAHOCTH, YyCTPONCTBO, MPUHIUI pabOTHI,
00acTh MPUMEHEHUS.
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ITHeBMaTHYECKMI
MIPUBOJI M CPE/ICTBA
aBTOMATHU3ALIMH.

OcobeHHOCTH [THEBMATHYECKOTO IpUBOJA.
[IneBMaTHyecKMe  MCTOYHMKM  DHEPrUM,  THIIBL,
yCTpoicTBO, TpHHIUN aAedcTBus. Kiaccudukarms.
OCHOBHBIE TTapaMeTpsl U XapakTepucTHKA. CrocoOb!
U TpuOOpHl JUIT OYMCTKH M CYIOIKH BO3AyXa, HUX
YCTpOMCTBO M HOpHUHLMN JeicTBudA. Peannsanus
JOTHYeckuX (YHKIMHA Ha CTPYHHBIX 3JIEMEHTax.
[IHeBMaTH4eckre  MCIOJIHUTENBHBIE  YCTPOMCTBA
NOCTYMATeJIbHOTO W BpALaTeNbHOTO  JIBH)KEHHH,
Pa3HOBHAHOCTH, 0COOCHHOCTH, OCHOBHBIE

XapakTepucTuku.  [IHeBMaTHueckue  JBUraTenH,
0COOEHHOCTH BBIOOpa u 150:¢ pacuera.
[THeBmarmueckue MeMOpaHHBIE — DJIEMEHTHI  JUIS
CpEIHUX AABJICHUM, YCTPONUCTBO, MPUHIMI NEHCTBUA,
XapaKTepPHUCTUKHU, 00JacTh nmpuMeHeHus. Peanmsarms
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JIOTHYECKUX (DYHKIMH C TOMOIIBI0 MeMOpaHHOU
TexHUKH. CTpyHHBIE 3JIEMEHTHl ITHEBMATHYECKUX
CUCTEM MaJbIX JIaBJICHUH, YCTPOMCTBO,
Pa3sHOBUAHOCTH, MPUHLUIN JIEHCTBUS, OCHOBHBIE
xapakTepucTuky. CTpyHHBII yCUIMTENb, HA3HAUCHUE
n obyacTh IpuMeHeHHs. [IHeBMaTHIeCKHe IIIyXue U
npoTo4Hble Kamepsl. CTaTHyeckue M JUHAMUYECKHE
XapaKTePUCTUKHU NPOTOYHBIX KaMep C JTaMHHApHBIMHU
U TypOYNEHTHBIMH IPOCCEISIMH. YCUIUTENb THIA
«COTUIO-3aCIIOHKA» KaK YacTHBIM cllyyall IpOTOYHOM
KaMepbl. MerToauka CcHHTe3a OJHOTAKTHBIX U
MHOTOTaKTHBIX CHCTEM YIIpaBIeHUS
ITHEBMATHYECKUMU NTPUBOIAMH.

JlnHamuka u
peryinupoBaHue
TUAPOITHEBMATHUECKUX
CHCTEM.

OcHOBHBIE MOHATHA U OIpelelcHus.  Bupsl
QITOPUTMOB YINPABICHUS B TEXHUYECKUX CHUCTEMAX.
OCHOBHBIE 3JIEMEHTHl aBTOMAaTUYECKUX PErYJIATOPOB
U YNpaBIAOIUX  YCTPOMCTB.  YCTONYMBOCTb,
Ka4ecTBO, TOYHOCTb PETyIHPOBAHUS U yIPABICHUS.
Cratmka ¥ JMHAMHKAa aBTOMAaTHYECKUX CHCTEM.
MaremaTtudyeckue MOJENN CUCTEM. XapaKTEPUCTUKU
cucreM. JInHeapu3anus XapakTepUCTHK U ypaBHEHUI
NP ONMCAaHUM cUCTeM. JlMHAMHYeCKUEe 3BEHbS U
CTPYKTYpHBIC CXEMBI CUCTEM aBTOMATUYECKOTIO
perymupoBanust u ympasienuss (CAP u CAY).
VerolunBocTh cucteM. Kpurepuu ycTOHUHMBOCTH.
KauecTBO mpoIeccoB perynmmpoBaHHs, IIOKa3aTeNn
KadyecTBa MEPEXOAHBIX TporeccoB. IlpuMenenne
OBM s uccnenoBaHWA M pacdeTa IEePEeXOIHBIX
mporieccoB. MeToabl HCCIEAOBaHMH M pacueToB
JUHAMHUYECKUX DPEXHUMOB THAPO- U ITHEBMOCHCTEM.
CuHTe3  KOPPEKTUPYIOLIMX  3BEHbEB.  MeToabl
HCCIIEIOBAHUSI M PACUYETOB HEIMHEHHBIX CHCTEM.
WmmynscHble 1 ¢ poBbie cucTeMbl. ONTHMaIbHbIE
cucreMbl. Buapl MaTeMaTHUECKUX MOAENEH TUAPO- U
MTHEBMOCHCTEM. JIMHAMHU4YecKHe  XapaKTepHCTHUKU
THAPABIMYECKHUX WM NHEBMATHYECKUX  JIMHHH.
JluHamMu4ecKkrue XapaKTepUCTUKU PEryaupyolux U
pacnpenenuTenbHbIX yCTpOIiCTB. Crnensimue
THJIPOMEXaHUUYECKHE U THEBMAaTHUECKHUE IPUBOBI C
JPOCCENIbHBIM ~ PEryJIUpOBaHUEM. MaTeMaTudeckas
MOJIENb, CTPYKTYpHAast CXeMa, aHaJN3 YCTOHIMBOCTH U
pacdeT JMHAMIYECKUX XapaKTePUCTHK.
ONeKTPOTUAPABINYECKUE M IIEKTPOIHEBMATHUECKUE
cresisIye TIPUBOMBI c JIPOCCETBHBIM
peryiaupoBaHUEM. DyHKIMOHATIbHbIE CXEMBI,
MaTeMaTU4eCKUe MOJENH, CTIPYKTYPHBIE CXEMBI.
Junamuyeckuit pacuer. Crneasiiue THAPONPUBOIBI C
00BEMHBIM peryiaupoBaHueM. [lpuHUMNHATbHAS W
pacuetHas ~ cxema.  MaremaTtuyeckas — MOJEIb.
CrpykrypHast  cxema. JluHammuyeckuid  pacder.
I'mppaBnuueckne W MHEBMATHYECKHE CHCTEMBI C
aBTOMAaTHYECKHMH peTyIATOpaMHy. OyHKIIH
aBTOMAaTHYECKUX  PETyIATOpOB. MaTemaTHdecKue
MOJICII CHUCTEM aBTOMAaTHYECKOIO pPEryJIUpOBaHUA
00BEMHBIX HAacocoB. JIMHaMuKa THIPaBIMYECKUX
CHCTEM C PEryJIMpyeMbIM HaCOCOM.

20

24

HapnexxaocTs 1
IMarHOCTHKA
THUIPOITHEBMATHIECKUX
CHCTEM.

OCOOCHHOCTH OKCIUTyaTallMM THAPABIMYECKHX H
ITHEBMATHUECKUX MAIIMH, arperatoB M ammaparos.
[NonsTHe HaIEKHOCTH TUIPO- ¥ ITHEBMOMAIIHH 1
arperaToB, METOJABI €€ IOBBIMIEHHS (IIACCHBHBIE H
akTuBHbIe). CIOCOOBI M CPEACTBa ANATHOCTHPOBAHUS
ruapaBJIMYC€CKUX HW NHEBMATUYECKUX CHUCTEM H
arperatoB. IloHste 00 OTKa3aXx  CHUCTEMBI,
PE3EepBUPOBAHUN, BpPEMEHU BOCCTaHABIMBAEMOCTH
YCTPOUCTB. Ocobennoctn JMaTHOCTUPOBAHHUS
JIONACTHBIX THAPABIMYECKUX MAIINH, B TOM UHCIE —
TTIABHBIX  IMPKY/SIOMOHHBIX ~ HAcOCOB  aTOMHBIX
EKTPUIECKHUX CTAHINUH.

10

Uroro

32

157

216




6. IPUMEPHAS TEMATUKA PE®EPATOB

B COOTBCTCTBHNU C
«['mapaBIMYeCKUEe MAaIIMHBI

y‘{e6HLIM IIJITaHOM OCBOCHHC
H THUAPOIMHCBMOAIrpCrarThbl»

JTUCIUTUTHBI
HE TIpeaycMaTpuBaeT

BbITIOJIHEHUE pedepaTa B S U 6 cemecTpax.

7.1

7. OUEHOYHBIE MATEPHA.IBI JIJIs1 IPOBEIEHUS]
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO
JTUCUMILJIMHE (MOYJIIO)

Onucanue nokasareJiei u KpUTEpUEB ONCHUBAHUSA KOMIIeTeHIIU
Ha pa3/iMYHbIX ITallax ux (l)OpMHpOBaHI/Iﬂ, OIIMCAHHC IIKAJ OHCHUBAHUA

7.1.1 JTan TeKymero KOHTPOJIs
Pe3ynbTaThl TEKYIIETO KOHTPOJS 3HAHUN M MEXKCECCHOHHOW aTTecTalluu
OLICHMBAIOTCS I10 CIEYIOLIEN CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

Komnerenumus PesyabraTel o6yyenus, Kpurepuu ATTecTOBaH He arTecroBan
chopsmponantocts OUCHHBAHHS
KOMIICTCHIIMH
OIIK-1 3HaTh AKTHBHas Brinonnenue Hesrinonnenue
OCHOBHBIE THIIOTE3HI, |CAMOCTOsITeNIbHAS paboTa |paboT B CPOK, paboT B CpOK,
TEOpETHYECKHE 3aKOHBI U |Ha, OTBEYACT Ha MPEIYCMOTPEHHBIH  |TIpeAyCMOTPEHHEII
CHUCTEMBI YpaBHEHHI |TEOPETHICCKIE BOTIPOCH  |B pab0dImMx B paboumx
MEXaHUKH KHIKOCTH U Ta3a [P U3JI0KCHUN mporpaMMax porpamMmax
B THIIPABIUYECKUX |pe3yITbTATOB
MaIInHaX; CaMOCTOSITEIFHON pabOTHI
yMeTh Pemenne craHmapTHBIX Brimonaenne Heswimonuenne
peniath TEOpeTHUeCKHe W | MPaKTHMUYECKUX 3a7ad paboT B CPOK, paboT B CpoK,
MIPAaKTUYECKUE 3a7a4d B MPEAYCMOTPEHHBl | MPEAYCMOTPEHH
o0macTu TUIPOMAILINH, it B pabounx BIH B pabounx
HCIIONB3Ys OCHOBHBIE Iporpammax porpammax
3aKOHbI MEXaHHUKU
JKUJIKOCTH U Ta3a C YIeTOM
MPaKTUIECKOTO OTTBITa
JTAHHOTO HATIPaBJICHUS
HaYKH;
BJIAJCTh Pemmenne mpukiagHbIX Brimonaenne Heswimonuenne
Hay9YHO OOOCHOBAaHHBIMH | 3a/1a4 B KOHKPETHOMH paboT B CpoOK, paboT B CpoOK,
pemieHHAMHA B OOJIACTH | TIpEJAMETHOH 00nacTH, MPEyCMOTPEHHBI | TIPEAYCMOTPEHH
IIOCTPOEHUsI  PACUETHBIX | BBIIOJHEHHUE IIJIaHA it B pabounx B B pabounx
METOJIMK 1 | paboT MO BHITTOJHEHUIO porpaMmax rnporpammax
MOICIMPOBAHUA Hay4YHBIX I/ICCJ'[e)IOBaHI/Iﬁ
TUAPABINYCCKUX MalluH W
THIPOITHEBMOArPEraToB.

TTK-4 3HATh AKTHBHas Brimonnenue Hesrinonnenue
METO/IBI caMocCTosITeNbHas paboTa | paboT B CPOK, paboT B CPOK,
JKCIEPUMECHTATBHBIX Ha, OTBEYAeT Ha MPEyCMOTPEHHBI | MPEAYCMOTPEHH
WCCIICIOBAaHUN JIBIDKCHHS | TEOPETHUYCCKHE BOIPOCH! | i B pabouux BIif B pabO9mx
JKUJKOCTEd ¥ Ta30B BO | P H3IIOKCHHUH porpamMmax porpamMmax

BHCIIHMX W BHYTPCHHUX

pe3yJIbTaToB




MOTOKax B
THIPABIMYECKUX MaIIMHAX
W THAPOITHEBMOATperaTax;

CaMOCTOSITEIbHOM
paboThI

YMETb Pewenne crangapTHBIX Brinonnenue Hesbimonnenue
pemaThb 3aMa4d | TMPAKTHYECKHX 337134 paboT B CPOK, paboT B CpOK,
TEOPETHIECKOTO MIPEAYCMOTPEHHBl | HPEIyCMOTPEHH
000OCHOBaHHS TIPOIIECCOB i B pabounx BIif B pabo9mx
MPOEKTUPOBAHUS " Iporpammax MporpaMmmax
9KCIUTyaTalH

THPOMAIINH, HCIOJIb3Ys

OCHOBHbBIE 3aKOHBI

MEXaHUKU OJKHIKOCTH U

rasa c y4eToM

MPaKTHYECKOTO OIIBITA

JTAaHHOTO HalpaBIICHUS

HayKH,

MPOBOAUTH

THIPOMEXaHHIECKNE

pacdeTsl annapaTos

BIIAIETh Pemenne nmpukia HbIX Brmonnenue HessimonHenue
METOJIJaMH TEOPETHUECKOTO | 3a/1a4 B KOHKPETHOH paboT B cpoK, paboT B cpoK,

5 ¢ 9KCIICPUMCHTAIILHOTO | TPEAMETHOM 00acTH, NpEeAyCMOTPEHHBI NpeAyCMOTPEHH
HCCIIeI0BaHMUA, BBINOJIHEHHE IIaHA i B paboumnx BIi B pabo4nx
NIPUMEHSAEMBIMU B | paboT IO BBIMOJIHCHHIO rporpammax Iporpammax
MEXaHHUKHU KUIKOCTHU n Hay4YHBIX I/ICCHCZLOBaHI/II\/II

rasa, a
UCTIBITAaHUAX
THIPABINIECKIX "
ITHEBMaTHYECKUX CHUCTEM,
METOJJaMU
MaTeMaTHIECKOTO
MOJICTIMPOBaHUS  PabOTHI
OTJENBHBIX 3JIEMEHTOB
peaNbHBIX  TEXHUYECKUX
CHCTeM ¢  IOTOKaMH
JKUJIKOCTH ¥ rasa

TaKke  OpU

7.1.2 JTanm npoMeKyTOYHOI0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpPOMEKYTOUHOTO KOHTPOJISI 3HAHWM OIIEHUBAKOTCA B S5, 6
CEMECTPAX IO CHUCTEME:

«3a4TEHOY;

«HE 3a4TEHO»

Kommneren- PesyabTaThl 00y4yeHus, Kpurepun 3auTeHo He 3auTeno
s XapakTepu3ylomme OlleHMBaHHUS
cpopMHpoBaHHOCTH
KOMIIETCHIIUH
OIK-1  |3HaTh Tect Brmonsenne Brimonnenue
OCHOBHbBIC THUIIOTE3bI, tecta Ha 70- |Tecta MeHee 70%
TEOPETHYECKHE  3aKOHBI H 100%
CHCTEMBI YpaBHEHUH
MEXAaHMKH JKUJKOCTH U ras3a B
TUAPABINYECKUX MAIlIMHAX;
YMETh Tect Beimonnenne Beimonnenue
peumars TEOpEeTHUYECKHEe U Tecta Ha 70- TecTa MEHeEe
IIPAKTUYECKUE 3aJayd B 100% 70%
obmactn TUJIPOMAIIIUH,
HCIOJIb3Ys OCHOBHBIE
3aKOHBI MEXaHUKU




KHUJIKOCTH U Ta3a C y4eToM
MPaKTHYECKOTO OTIBITA
JAHHOTO HaIpaBICHUS
HayKH;

BJIAJICTh
HAy4IHO 000CHOBaHHBIMU
pemleHMsIME B o0yacTH
MOCTPOCHHSA PacueTHBIX
METOIUK U MOJEIUPOBAHUS
THPaBIMYECKUX MAIIMH |
THJPOITHEBMOArpEraToB.

Tect

Bremonaenne
Tecta Ha 70-
100%

Brmonnaenne
TeCTa MEHEE
70%

T1IK-4 3HATh

METOIBI
SKCTIEPUMEHTAIBHBIX
HCCIENOBAaHUNA  JBHKEHMUS
JKHIKOCTEH ® Ta3oB  BO
BHEIIHUX W BHYTPEHHHX
MMOTOKaX B THIAPABIMYECKIX
MaIliHax H

TUAPOIIHECBMOArperarax;

Tect

Brinmonnenue
Tecta Ha 70-
100%

BrimosHenue
TeCTa MEHEE
70%

YMETb
pewmartb

TEOPETHYECKOTO
000CHOBaHHMs MPOLIECCOB
MPOCKTUPOBAHUA u
9KCIUTyaTA[H
TUAPOMAILNH, HCIIONb3Ys
OCHOBHBIE 3aKOHBI
MEXaHUKH XKUIKOCTH U Ta3a
C YYeTOM MPaKTHYECKOTO
OITbITa IaHHOTO
HAIPAaBIICHUS HAYKH,
TOPOBOJHUTH
TUAPOMEXAHUYCCKHUC
pacueThl annapaToB

3aJga4yu

Tect

Brmonaenne
Tecta Ha 70-
100%

Brmonaenne
TecTa MEHEe
70%

BIIAJICTh
METOJIaMU  TEOPETHYECKOTO
u 9KCIIEPUMEHTAILHOTO
HCCIIeI0OBaHUs,
MIPUMEHSIEMBIMU B MEXaHUKHU
JKUJAKOCTH W Ta3a, a TakkKe
pu HCTIBITAHUAX
THIPABIMYECKUX u
ITHEBMATHIECKUX CHCTEM,
MeTOoJIaMu
MaTeMaTH4eCKOTO
MOJICTTUPOBAHUS
OTIETHHBIX
peanbHBIX
CUCTEM c
JKUJKOCTH U Ta3a

paboTs!
3JIEMEHTOB
TEXHUYECKUX
NOTOKaMH

Tect

Brimonnenue
tTecta Ha 70-
100%

Brimosnenue
tecta Ha 70%

Hnim

«OTIIUYHO»,

«XOpOoIIO»,
«YAOBJICTBOPUTCIILHO»
«HCYIOBJICTBOPUTCIILHO»

Kommneren- | Pesyabratel 00yyennsi, |Kpure-
nus XapaKkTepH3yome pun

¢(OpMHPOBAHHOCTH PIICHHBA
KOMIIETEHIHH HUs

OTIMYHO

Xopouo

Ynosa

Heynosa




OIIK-1 3HATh Tect Brmonnenue Brimonnenne Brimmonnenue B Tecte menee
OCHOBHbI€ THIIOTE3bI, recta Ha 90-100%| Tecta Ha 80-90% | TecTta Ha 70-80% 70%
TeopeTqucm«Ie 3aKOHEI u HpaBI/IHBHBIX
CHUCTEMBbI ypaBHeHI/II/I OTBETOB
MCXaHUKH )XKUIKOCTH U ra3a
YMETh Tect Brmonnaenne Brmonaenne Brmonaenne B tecte
pelaTh TEOPETHIECKHE Tecta Ha 90- tecta Ha 80-90% | Tecta Ha 70- menee 70%
3ajau, HCIOMb3Y3 100% 80% HPaBUIBHBIX
OCHOBHBIC 3aKOHBI MCXAaHUKHN OTBETOB
JXHUIOKOCTHU U rasa C y‘{eTOM
IMPaKTUIECKOTO OIIbITa
JaHHOI'O HallpaBJICHUSA
HayKH
BJIJICTh Tect Bemonaenune Brmonnaenune Brimoaaenne B Tecte
Hay4HO 0OOCHOBAHHBIMU Tecta Ha 90- tecta Ha 80-90% | Tecta Ha 70- menee 70%
pelleHuAMH B 06nacTH 100% 80% HPaBHIBHBIX
MOCTPOEHUS U OTBETOB
MOZ[GHI/IPOBaHI/Iﬂ
TUAPABINYCCKUX MallluH U
THAPOIMHEBMOArperaToB.
T1K-4 3HATH Tect Brimonaenne Brmonaenne Brmonaenne B Tecte
MECTO/IBI Tecta Ha 90- tecta Ha 80-90% | Tecrta Ha 70- menee 70%
OKCMCPUMCHTANILHBIX 100% 80% HPaBIIBHBIX
I/ICCJ'ICI[OBaH\I’/II/I JBUXXCHUS OTBETOB
JKXHUIKOCTEH U ra30B BO
BHCIIHUX U BHYTPEHHUX
IIOTOKax
yMETb Tect Brimonaenne Brmonaenne Brmonaenne B tecte
- pemiath TCOPETUICCKHUE Tecta Ha 90- Tecta Ha 80-90% Tecta Ha 70- menee 70%
3a/1a41, UCIIONb3Ys 100% 80% MpaBUIBHBIX
OCHOBHBIC 3aKOHBI OTBETOB
MEXaHUKH XUIKOCTH U raza
C y4€TOM IPaKTUYECKOTO
OIIbITa JAHHOI'O
HalpaBJICHUS HAYKH,
- IPOBOJUTH
TUAPOMEXAHUYECCKUE
pAacYETHI ANapaToB
BIIAJCTH Tect Brimonnenne Brimonnenne Bremonaenne B tecte
- METOIaMU Tecta Ha 90- tecta Ha 80-90% | Tecra Ha 70- menee 70%
TEOPETHHECKOTO 1 100% 80% HPaBHIIbHBIX
OKCHEPUMEHTAJIBHOTO OTBETOB
HCCIIEN0BaHMS,
NPUMCHAEMBIMHA B
MEXaHUKHU )KUIKOCTH U
rasa, a TaKKe IpH
UCHIBITAHUAX
FI/I,HpaBJ'H/I‘IGCKI/IX nu
ITHECBMAaTUYCCKUX CUCTEM,
- METOAaMHu
MATEMATHYCCKOTI'O
MOJIENTUPOBaHHs pabOTHI
OTACJIBHBIX DJICMCHTOB
pCaHBHBIX TEXHUYCCKUX
CHUCTEM C TIOTOKAMHU
JKXHUIOIKOCTHU U ra3a
7.2 IlpumMepHbIH 1EepeYeHb  OLEHOYHBLIX CPeACTB  (THUIOBbIE

KOHTPOJIBHBIC 3a/1aHUfl WJIH HHBLIC MaTEpHaJIbl, HCOﬁXOl[I/IMI)Ie AJIAA OI€HKH

3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONbITA JeATEJILHOCTH)

7.2.1 IlpuMepHbIH

TeCTHPOBAHUIO

nepeveHb

3aJaHuu

AJIS

NoATrOoTOBKH K




1. Kakue kpuBBbIC OMHCHIBAIOT MPOMUIN CKOPOCTEH MPH JIAMUHAPHOM M TYpOYJIESHTHOM
pPEeKUMAaX TCUCHHS KUIKOCTH:

a) runepOora;

0) mapabouna;

B) OKPY>KHOCTb;

r) Jorapudmuyeckasi KpuBas;

1) 9BOJIbBECHTA.

2. Kakoli mapaMeTp OIICHMBACT BEIMYMHY HEPABHOMEPHOCTH PACHPEICIICHUS CKOPOCTEH
10 CEYCHHIO TPYOOTIPOBOIA:

a) ko3 pHUIHEHT CKOPOCTH;

0) K03 GUITUEHT CXKATHUS;

B) ko3 purment Kapuosnuca;

r) K03 GUIIUEHT pacxoja.

3. Yro uzmepsercs tpyokoit [Tuto:

a) pa3Hulla TIOJTHOTO U CTATUYECKOTO JIaBIICHUS;
0) craTuyeckoe JaBJICHUE;

B) MOJIHOE JaBJICHUE.

4. Kakoil pexxuM TedyeHHus oOecrieunBacT Oojiee PaBHOMEPHBIH MPOQHUIb CKOPOCTEH B
TpyOOIIpOBO/IE:

a) JIJAMMHAPHBIN;

0) TypOyJICHTHBIN;

B) HE 3aBUCHT OT peXKHMA.

5. KakoBa pazmepHocTh Ko3hduumenta Kopuonuca:
a) M; 6) M/c; B) Ge3pasmepHblii; T) m/c’; n)c; e) °C.

6. Ykaxure BBIPpAXKCHUA JIA OIIPECACICHUS CpCI[Heﬁ CKOPOCTH IIPpU JIAaMUHAPHOM PCIKUMC
TCUYCHUA ) KUAKOCTHU:
a) 0,75V, 3 0) Vi 3 B) 0,5V,

7. YKaxXuTe BhIpaKEHUE JUIS ONpeesieHus yucia Peiinonbaca:
aV-d/v;6)V-d-p/u;B)v/a;r)Vdulp;n)plpV?*;e) Vla.

8. 3aBucuT 1 yncno PeifHonbaca OT TeMnepaTypsl:
a) 1a; 0) Her.

9. YkaxxuTe BeIMUUHY KPUTHYECKOT0 uncia PelfHonbca A KpyribIX TpyoO:
a) 1380; 6) 2000; B) 580; r) 2300; 1) 13800; e) 20000.

10. 3aBUcHUT 11 KpUTHUECKOE uncio PeliHonb/ca OT yciaoBHiA BX0/1a B TPYOOIIPOBOJ:
a) 1a; 0) Her.

11. Bnuser nu 1mepoxoBaTOCTh TMOBEPXHOCTH TPYOONMPOBOJAa HA KPUTUYECKOE UHCIIO
Peilinonsaca:
a) 1a; 0) Her.

12. Vkaxnte KpuTEepui, BEIPAXKAIONKA OTHOIIECHNUE CHUJI MHEPLUU K CHUJIaM BA3KOCTH:
a) M; ©0)St; B)Eu; r)Re; n)Fr.



13. Yto Takoe TapupoBKa:

a) BBIOOD JIMana3oHa U3MEpPEHU;

0) cpaBHEHHE C TTOKa3aHUSAMH 00PA3IOBBIX TPHOOPOB;
B) OMpe/IelIeHUE MPUTOHOCTH.

14. Ykaxxurte BbIpaKeHUE ISl ONPEIEICHUS:

a) 00BEMHOTO pacxoa;

0) MaccoBOro pacxoja

)V/it; 2)M/t; 3)VIM; )tV ; 5) M-t; 6) V-1

15. HeoOxoanmo 1 moazep>KUBaTh MOCTOSIHCTBO HAMOPA MPU TAPHUPOBKE TUAPpParMbl:
a) na; 0) HeT.

16. Jlyis 4yero ucrosb3yeTcs: TApUPOBOYHBIN rpaduk quadparmsr:
a) oIpeieJICHHE Mepenaja JaBICHUS;

0) ompeiesieHUe pacxo/a;

B) OIpe/ieJIeHHe CKOPOCTH.

17. Ykaxkute BbIpaxxeHHe ISl ONPEICIICHUs pacxoia yepes auadparmy:

_28AMM ) i JAH B) AHC
1—((00/60)

Cix

JN+E, w/E

18. UYTo nokaxxyT be30METpbl, YCTAHOBJIEHHBIE HA IUadparme:

a) u-w,-

r

19. Kak omkHa ObITh paciiosio’keHa Juadparma B TpyOOnpoBoe:

B) r) 1)

a) 0)

7.2.2 IlpuMepHbIii NepevYeHb 3aJaHUH I PelIeHUs] CTAHAAPTHBIX
3aaa4

1. Kakoii 1 I/I,[[paBJ'II/I‘-ICCKI/Iﬁ QJICMCHT CJIYXKHUT Ui TMPOIMYCKAHUA KHUJIAKOCTU B OJHOM
HaIlTpaBJICHUU:

1) oOpaTHbIil Ki1anaH;

2) mpoccens;

3) npenoxXpaHUTEIbHBIN KiamaH.

2. Jlnig 4ero npeaHa3Hau€H APOCCEIb!



1) 1715t TOBBINICHUS JABIICHHUS;
2) g peryIupoBaHUs pacxoia;
3) st pacripeiesieHus MOTOKA KUKOCTH.

3. Kakoii a5ieMeHT CITy>KUT ISl HOHMKEHUSI IaBJICHUS KUJIKOCTH
1) mpenoxpaHUTENbHBIN KJIAllaH, 2) peayKIIMOHHBIA Ki1amaH;
3) oOpaTHBIi KIanaH.

4. Kakyto (pyHKIHIO BBITIOJIHSCT MPEIOXPAHNUTEIBHBIN KIIalaH:
1) moHM*kaeT naBlIeHUE B CUCTEME;

2) 3aUMIIaeT TUAPOCUCTEMY OT UPE3MEPHO BBICOKUX JaBJICHUM;
3) mpomycKaeT KUAKOCTh B OJTHOM HaIlpaBJICHUH;

5. Kakas 3aBucuMocCTbh XapakTepu3yer paboTy Apocceds:

Dp=£(Q); 2)Q=1£(S); 3)p==£(S).

6. K kakoMy THIIy HACOCOB OTHOCHUTCS LIIECTEPEHHBIN HACOC!
1) nonactHoi; 2) 00beMHBINH;  3) CTPYHHBIA.

7. Ykaxute o6o3HaueHus 1o 'OCT ruapaBirdeckux 3J€MEHTOB:
a) oOpaTtHoro Kiamnana; 0) Japoccers;

B) IPEIOXPAHUTEIILHOTO KJIAIlaHa,

') peAyKIIMOHHOTO KJIalaHa; 1) HEpEeryJIupyeMoro Hacoca;

€) TUAPOMOTOpa;  K) PEryJIMPyeMOro Hacoca;

3) TUAPOLUMIUHIPA; M) TUAPOPACIPEICTUTENS.

.
1) 2) 3)

4)

— ~h

== == mm O ¢
5) 6) 7) 8) 9)

8. YkakuTe BhIpakeHUs JIJIsl ONPECICHHS MTOJTHOTO JIaBJCHUS B HACOCE:
1) P, + Py 2) P, — Py 3) Py, +Pryps
4) P+ Py

9. Kak onpenensiercs mojiava Hacoca:
DQ/t 2)ow 3IHIW/t, 4 won 5Q/W.

10. YkaxkuTte napameTpbl, XapaKTepHU3yIOIIHe padoTy MIECTEPEHHOTO HAacoca:
DQ; 2)P; 3)Nuyows 4) Nyes Sm; 6) 7,

11. Vkaxure paboune XapaKTEPUCTUKH IECTEPEHHOTO HACOCA:

1) Q=1(P); 2) Ny =/f(P) 3)n=1(P),

HP=1Q);, 5) P=f(Nyow)s 6) Nyor =f(O).

12 HOqCMy HpI/I BaKpLITI/II/I BCHTHJIA 34 HACOCOM yBe.HI/ILH/IBaeTCﬂ JaBJICHUEC B HACOCC:

1) yBenuuuBaercs Q;  2) yBelIMUMBAETCS TeMIIepaTypa;
3) yBenuuMBaeTCs CONPOTUBIICHHUE;



4) yBenuuuBaetcs uncio Re.

13. Ot kakux napameTpoB 3aBUCUT TEOPETUUYECKAs 110/1a4a HIECTEPEHHOTO HAacOCa:
I)b; 2)D; 3)n; 4)z; 5S)R.

14. VkaxuTe BbIpakeHue IS onpeesieHus Kod(pQUIIenTa IoIe3H0ro JeiCcTBUS Hacoca:
D Nyore * Niaes 2) Nue ! Nuores 3) Npore / Nyae's
4) (Nysc /N porp) -100%.

15. Kak usmensiercst oobremubiit KITJ] Hacoca ¢ pocToMm Temneparypbl KUIKOCTH:
1) He u3MeHsieTCs;  2) yBENIMUYMBAETCs;  3) YMEHbIIAETCA.

16. Tlouemy mpu NEpPEeKPHITHM HAMOPHOW Maructpaiu ymeHsbinaercss oOobemHbiii KIIJ|
Hacoca:

1) yBenn4uuBarOTCs yTEUKHU KUJIKOCTU U3 CUCTEMBI;

2) yBEIMUYUBAIOTCS YTEUKHU )KUJKOCTU BHYTPU HACOCA;

3) yBenuuuBaeTcs ymucio PeitHomnbaca.

17. Yto npou30oHIeT ¢ TEOpEeTUUECKON o1aueil Hacoca MpU 3aMEeHE OJIHOT0 paboyero Tena
Ipyrum (Hampumep, Macia — BOJOK):
1) yBenuuurcs;  2) HE U3BMEHUTCS;  3) YMEHBIIUTCS.

18. Ykaxkure cooTHoleHre Mexay noaHbM 1 00beMHbIM KII/] Hacoca:
Dn=n0; 2)n=1y; 3)n=1,.

19. B kakom amarnaszone uaMensiercs: oobemubiid KIT/] Hacoca:
1) 6onbmie 1;  2) menbme 1;  3) 0 <7 <1.

20. 3aBucut 1 o0bemubIH KIT/] oT pona nepekaynBaeMoi KUIKOCTH:
1) ma; 2) Her.

21. Ilpu kakoM cniocobe perynuposanus ruaponpusoaa KIIJI Bere:
1) npoccensHOe;  2) 00BEMHOE.

7.2.3 IlpumMepHbIi mNepeYeHb 3aJaHUM JIS PeElIeHUus NPUKJIATHBIX
3aaa4

1. FI/I,I[paBJ'II/I‘IeCKI/IMI/I MalllMHaAMH1 HAa3bIBAKOT
a) MalllMHbI, BEIPA0aTHIBAIOIINE SHEPTHIO U COOOIIAIOIINE €€ KUKOCTH;
6) MallIuHbI, KOTOPbIC COO6H_[aIOT HpOXO,[[HH.IGfI YCpe3 HUX KUIAKOCTU MEXAHNUYCCKYHO
SHEPTIHIO, J'H/I6O IMMOJIYy4aroT OT X XUJAKOCTH 4aCTh DHCPIrur U nNepeaaroT €€ pa60th opraHam;
B) MalllMHBI, CHOCO6HBI€ pa60TaTB TOJIBKO ITPU UX MOJIHOM HOTPYKCHHUHU B JKUIAKOCTH C
COOOIIIEHUEM UM MEXaHUYECKOM YHEPTUHU MIPUBO/IA;
I') MallliHBI, COEIUHSIOUINECS MEXKIY COO0H cucTeMOi TPyOOIIPOBOIOB, IO KOTOPHIM
JBIDKETCS pabouast KUIKOCTh, OT/IA0IIast SHEPTHIO.

2. 'mpponepenaya - 310

a) cucremMa TpyOOIpPOBOIOB, IO KOTOPBIM JBUKETCS KUAKOCTh OT OJHOTO THIPOIIEMEHTA
K Ipyromy,

0) cuctemMa, OCHOBHOE Ha3HAUYE€HHE KOTOPOU SBIISETCS Mepeada MEXaHUIECKON SHePTur
OT JIBUTATENs K UCIIOJHUTEILHOMY OpPTaHy MOCPEICTBOM paboyeil )KUIKOCTH;

B) MexaHWYecKas mepezaya, padoTaroiiasi ToCpeICTBOM JICWCTBUS HA HEe SHEPTUU



JBUKYILIEUCS KUIKOCTH;
T) mepeaava, B KOTOPOU JKUIKOCTh O] ICUCTBUEM TIepenaaa JaBJIeHU Ha BXOJIE U
BBIXOJI€ THApOAIIapaTa, COOOIAeT ero BBIXOIHOMY 3BEHY JIBIKECHUE.

3. Kakas u3 rpynn nepeyrcieHHbIX TPEUMYIIECTB HE OTHOCUTCA K THAponepenayam?

a) INIaBHOCTb PabOTHI, OECCTYIEHYaTOe PeryIMpOBaHNe CKOPOCTH, BHICOKAs HaIEKHOCTB,
MaJible TabapuTHBIE pa3MephI;

0) MeHbIIas 3aBUCUMOCTh MOMEHTA Ha BBIXOTHOM BaTy OT BHEIIHEH HAarpys3KH,
NPUII0KEHHOM K MCTIOJIHUTEIILHOMY OpraHy, BO3MOXKHOCTb IIepeiayr OOJIbIINX
MOIIIHOCTEH, BBICOKAsl HaJISKHOCTB;

B) OeccTyneHyaroe peryJupoBaHie CKOPOCTH, Majible TabapuTHBIE Pa3Mephl, BO3MOXKHOCTb
niepeiauu SHEPruu Ha OOJbIINE PACCTOSHHUS, ITIABHOCTH pabOTHI;

) 6€30MaCHOCTH PabOoThI, HA/ICKHAS CMa3Ka TPYLIUXCS YaCTEH, JISTKOCTh BKIIOUEHHS U
BBIKJTIOUEHHSI, CBOOO/1a PACIIONIOKEHHUS OCEH M BAJIOB MIPUBOIUMBIX arperaTos.

4. Hacoc, B KOTOPOM KHJKOCTh ITEpEMENIaeTCs MO IeHCTBUEM IIEHTPOOSKHBIX CHII,
Ha3bIBACTCS

a) JIOIIACTHOM LEHTPOOEKHBIN HACOC;

0) TomacTHOM 0CEeBOM HACOC;

B) MTOPILTHEBOI HACOC LIEHTPOOEKHOTO JCHUCTBHS;

r) nudepeHnnanbHbIN HEHTPOOSKHBII HACOC.

5. OceBble HACOCHI, B KOTOPBIX TOJI0KEHHUE JIOMACTEH paboyero Koieca He M3MEHSETCS
Ha3bIBACTCSI

a) CTallMOHAPHO-JIONIACTHBIM;

0) HETTOBOPOTHO-JIOMIACTHBIM;

B) JKE€CTKOJIONACTHBIM;

I') )KECTKOBUHTOBBIM.

6. B MOBOPOTHO-JIOMACTHBIX HACOCAX MTOBOPOTOM JIOMACTEH PEryInpyeTcs
a) PEXKUM ABMKCHUA )KUIKOCTU HA BBIXOAC U3 HACOCA,

0) CKOpPOCTh BpallleHUs JIONACTeiH;

B) HaIpaBJICHHUE T0JIa4YH KUIKOCTH,

T') I0J1a4a JKUJIKOCTH.

7. IlopurHeBble HACOCHI 110 TUITY BBITECHUTENEH KiacCu(UIUPYIOT Ha
a) IJTyH)KEpHbIE, TOPIIHEBbIE U JUapparMeHHbIE;

0) TuIyH>KepHble, MEMOpaHHBIE U TIOPLIHEBLIE;

B) MOPIIHEBbIE, KYJIaUuKOBbIE U TnadparMeHHbIE;

r) AMadparMeHHbIe, JONACTHBIE U ITyHKEpPHBIE.

8. Ha pucynke nzo0pakeH MOpLUIHEBOM HACOC MPOCTOTO JeHCTBUA. YKaKUTe
HENpaBUWIbHOE 0003HAYCHHE €0 IJIEMEHTOB.
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a) 1 - mumHAp, 3 - MTOK; 5 - BCachIBAIOMIUN TPYyOOIIPOBO/T;

0) 2 - nopuieHb, 4 - pacXoIHbIN pe3epByap, 6 - HarHETaTEIbHBIN KJIalaH;
B) 7 - paboyas kamepa, 9 - HarOPHBIA TPyOOTIPOBO, 1 - IUIMHAD;

T) 2 - mopuieHb, | - mumHIp, 7 -pabodas kamepa.

9. O6wemusrit KIT/] nHacoca - 3To

a) OTHOILICHHE €ro JICHCTBUTEIBHOM M0JIa4H K TEOPETUICCKOIA;

0) OTHOIIICHHE €T0 TEOPETUUECKOM M0IaYH K JCHCTBUTEIBHOM;

B) pa3HOCTh €r0 TEOPETUIYCCKON M JICHCTBUTEIILHON TI0/auH;

') OTHOIICHHE CYMMBI €T0 TCOPSTHUSCKOHN M ICHCTBUTEIILHOM 1MOJa41 K 4aCTOTE 000POTOB.

10. TeopeTnueckas mojaya MopIIHEBOTO HACOCA MPOCTOTO ACUCTBUS

a) Op = Fénn,; 6) o = 7,
#
B)Q,rz%; r) Or = Fén

11. I[eﬁCTBHTCHBHaH noaava nmopHrHEeBOIro HaCcocCa ImpocToro JIEHUCTBUSA

a) Or = Fin;

Fe .
%) o = =

fr
B) QT=F’
r) (i = Flnm,

12. B nmopiHeBOM Hacoce MPOCTOro JEHCTBUSI OJJHOMY 000POTY JBUTATENSI COOTBETCTBYET
a) 4eThIpe X0/1a TIOPIITHS;

0) OMH X0/ OPIIIHS;

B) JIBa XOJIa OPIIHS;

T') MOJIOBMHA XO/1a TIOPIITHSI.

13. HenonHoTa 3anosiHeHus paboueil kamepbl MOPIIHEBBIX HACOCOB
a) YMEHBIIIAET HEPABHOMEPHOCTH MIOJJa4H;

0) yCTpaHseT YTeUKH KUJIKOCTU U3 pabouell KaMepshl;

B) CHMKAET JIEHCTBUTENBHYIO 110/1a4y Hacoca;

T') yCTpaHseT HECBOEBPEMEHHOCTD 3aKPBITHSI KJIAllaHOB.



14. B nopiHeBoM Hacoce ABOMHOIO AEHCTBUS OJHOMY XOY IIOPUIHS COOTBETCTBYET
a) TOJILKO MPOLIECC BCAChIBAHUS;

0) mpol1iecc BCaChbIBaHUS U HarHETaHUS;

B) NIPOLIECC BCAChIBAHUS WM HarHETaHMUS;

I') IPOLIECC BCAChIBAHUS, HATHETAHUS U CHOBA BCAChIBAHMSI.

15. B nopuHeBoM Hacoce IpoCTOro AEHCTBUS OJHOMY XO/AY MOPIIHSA COOTBETCTBYET
a) TOJILKO MPOIECC BCACHIBAHMS,

0) TONBKO MPOLIECC HArHETAHWS,

B) MPOILIECC BCACHIBAHUS MIIM HarHETAHMS,

') HU OJIMH IPOLIECC HE BBIIOIHAETCS MOJIHOCTBIO.

16. Ha kakoMm puCyHKe HU300pakeH MOPIIHEBON HACOC IBOHHOTO JIEHCTBUS?

B | B

.
2) Wi 5) We
J'|'|_ JTL
—TE— —TiT—
5) e r) W

17. Teopernyeckas nogava audhepeHInaI-HOro MOPUTHEBOTO HACOCA OMPEAENISIETCS MO

dbopmyie
a) O = Fin; 0) Or = Ftn +(F - {)n;

B) Op = (F - f)n; r) O =2Ffn.

18. HanOonpias 1 paBHOMEpHas 1oj1aya Ha0JIl01aeTcsl y MOPITHEBOTO Hacoca
a) MPOCTOro JIEHCTBHUS;

0) TBOMHOTO JIEHCTBHUS;

B) TPOHHOTO AEHCTBUS;

r) 1uddepeHIHanbHOro 1eHCTBUS.

19. UnaukatopHas AuarpaMmma MoOpITHEBOT0 Hacoca 3TO

a) rpaduK U3MEHEHU JABJICHUS B WIIMHAPE 32 OAUH XOJ MOPIIHS;

0) rpaduk U3MEHEHMsI 1aBJIeHMsI B IMJIUHAPE 32 OJJUH MOJIHBIA 000POT KPUBOIINIIA;

B) rpauK, NOJYYEHHBIH C OMOULIBIO CIIEUATIEHOIO IPUOOpa - MHIUKATOPA;

r) rpadMK U3MEHEHHUSI 1aBJICHUs B HATHETATEIIbHOM TPYOOTPOBO/IE 3a MOJIHBIH 000pOT
KpHUBOILHNIIA.

20. nnukaTtopHas quarpamma Io3BoJseT

a) CIeINUTh 32 PABHOMEPHOCTHIO MOAAUH KHUJIKOCTH;

0) ornpenennuTh MAaKCUMaIbHO BO3MOXKHOE JIaBJICHHE, Pa3BUBAEMOE HACOCOM;
B) YCTaHaBJIMBATh YCIOBUS OECKaBUTAI[MOHHOMN pabOTHI;

I') AMarHOCTHPOBATh TEXHUUECKOE COCTOSIHUE HAcOoca.



21. MoOIIHOCTE, KOTOpast IepeIaeTcsi OT MPUBOHOTO JBUTATENS K Baly Hacoca
Ha3bIBACTCS

a) ToJIe3HAasI MOIITHOCTh;

0) moaBeIeHHAs MOIITHOCTb;

B) TH/IPABIINYECKAst MOITHOCTH;

I') MEXaHHYECKasi MOIIIHOCTb.

22. MouHOCTh, KOTOpast OTBOAUTCS OT HACOCA B BUJE OTOKA JKUAKOCTH I0]] IaBJICHUEM
Ha3bIBACTCS

a) MOJIBEICHHAs! MOIIHOCTb;

0) 1mose3Hast MOLTHOCT;

B) TU/IpaBJInYECKas MOLIHOCTb;

I') MEXaHUYECKAasi MOIIIHOCTb.

23. O6wvemusiii KITJ] Hacoca oTpakaeT NOTEpU MOLTHOCTH, CBSI3aHHBIE

a) C BHYTPEHHHMH TI€PETEUKaMH KHUKOCTH BHYTPU HAcCOCa Yepe3 3a30PbI MOIBIKHBIX
3JIEMEHTOB;

0) C BOSHHKHOBEHUEM CHJIbI TPEHUSI MEXK]Ty TIOABHKHBIMHU 3JIEMEHTaMH HACOCa;

B) ¢ aeopmarueii moroka pabodeit JKUAKOCTH B HACOCE M C TPEHUEM KHIKOCTH O CTCHKH
THpOaInapara;

T') C HETTOCTOSIHHBIM PacX0JI0M )KHJIKOCTH B HATHETATEIILHOM TPyOOIpOBOIE.

24. Mexanunueckuit KIIJl Hacoca oTpaxaet noTepu MOIIHOCTH, CBA3aHHbIE

a) C BHYTPEHHUMH II€PETEUKaMU >KUJIKOCTU BHYTPU Hacoca yepes3 3a30pPbl MOABUKHBIX
JJIEMEHTOB;

0) C BOSBHUKHOBEHHMEM CHJIbI TPEHUS MEX/1Y ITO/IBUKHBIMU 3JIEMEHTaMH HAcoca,

B) ¢ aeopmarueii moroka pabodei JKUIAKOCTH B HACOCE M C TPEHUEM KHUJIKOCTH O CTCHKH
rUJIpoanmnapara;

I') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B HarHETaTEIbHOM TPYOOIIPOBOJE.

25. I'mapasnuyeckuit KIT/[ Hacoca oTpakaeT moTepu MOIHOCTH, CBSI3aHHBIE

a) C BHYTPEHHUMH NEepPEeTEeUKaMU >KUJIKOCTH BHYTPU Hacoca 4epe3 3a30pPbl MOIBUKHBIX
AJIEMEHTOB;

0) C BOSBHHKHOBEHHMEM CHJIbI TPEHUS MEX/1Y MO/IBUKHBIMH 3JIEMEHTaMH HAcoca,

B) ¢ geopMaimeit moroka padbodeil >KMIKOCTH B HACOCE U C TPEHHUEM JKHUJIKOCTH O CTEHKU
TUIPOANIapaTa;

') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B HarHETaTeIbHOM TPYOOIIPOBOJE.

26. Kakoit ruipaBIu4ecKuii 2JIeMeHT H300pakeH Ha pUCyHKe?
—

e —

a) THJIPOLMIINHAP MOPIIHEBOM;

0) rUAPOLMINH/P TUTYH)KEPHBIN;

B) THIPOLIMIIMH/IP TENECKOMUYECKUI;

T') THAPOIMIIMH/IP C TOPMOXKEHUEM B KOHIIE XOJIa.

27. Kakoit ruipaBIu4YeCcKuil 2JIEMEHT H300pakeH Ha pUCyHKe?

—
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a) KJ1alaH HaroOpHBIH;
0) TUIPOAKKYMYJIITOP TPY30BOIA;



B) IpOCCEb HACTPAUBAEMBIIL;
T') TUIPO3aMOK.

28. Kakoit ruipaBIu4ecKuii 2JIeMeHT U300pakeH Ha pUCYHKe?
]

a) TUJIPOLIMIIUH/ID;

0) rUIPO3aMOK;

B) TUIPOIIPEOOpa3OBaTeb;
T') THIPOPACTIPEACTUTEb.

29. Kakoit ruipaBIu4ecKuii 2JIeMeHT U300pakeH Ha pUCYHKe?

a) TUAPOHACOC PETYIUPYEMBIi;

0) r’UIPOMOTOP PETYIUPYEMBbI;
B) MOBOPOTHBIN TUAPOLMIHH/IP;
I') MAHOMETP.

30. Kakoii rupaBindecKuii 2JIeMEHT U300pakeH Ha pUCYHKE?

a) TUAPOHACOC PEBEPCUBHBIN;
0) rUIPOHACOC PEryIUPYEMBbIit;
B) THAPOMOTOP PEBEPCHBHBII;
T') TETI00OMEHHUK.

31. Kakoii rugpaBindecKkuii 2JIeMeHT U300pakeH Ha PUCYHKE?

AN

| |
a) KJ1araH oOpaTHBbIi;
0) KJanaH peayKIIMOHHBIIH;
B) KJIallaH HallOPHBIA;
T') KJIafaH 1nepenaja JaBiIeHHH.

32. Kakoit ruipaBnuyeckuii 31ieMeHT n300pakeH Ha pucyHke?

a) THIPOAKKYMYJISITOP TUTYH)KEPHBIH;

0) TUIPOAKKYMYJIITOP TPY30BOIA;

B) THIPOAKKYMYJISITOP THEBMOTH/IPABINICCKUN;
I') THAPOAKKYMYJIATOP NPY>KUHHBIH.

33. Kakoii ruipaBinuyeckuii 31ieMeHT n300pakeH Ha pucyHke?
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a) TUAPOPACIPEEIUTEND ABYXJINHEHHBIN YETHIPEXITO3ULIMOHHBIH;

0) ruapopacnpeaeanTeNb YeThIPEXJIMHEHHBIN JBYXIO3UIIMOHHBIN;

B) ruapopacinpeacinTeiib HBYXHOSI/IHI/IOHHLIf/i C YIIPABJICHUEM OT 3JICKTPOMArHuTa,
F) THAPOPaCIPCACIUTEIb KIAllaHHOI'O THIIA.

34. Kakoii ruipaBiIrdecKuii 2JIeMEHT U300pakeH Ha pUCYHKE?
a) TeII00OOMCHHHUK;

0) punbTp;

B) TH/IPO3aMOK;

T') KJ1arnaH OOpaTHBIMN.

35. Kakoii rupaBindecKuii 2JIeMeHT U300pakeH Ha pUCYHKe?

S
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a) KJanaH oOpaTHBIA;

0) npoccelb peryiInpyeMslii;
B) JIpOCCEIh HACTPAauBACMBbIH;
T') KJIarmaH peayKINOHHBIMA.

36. Kakoii rupaBindecKuii 2JIeMEHT U300pakeH Ha PUCYHKE?

I

a) THIPOAKKYMYJISITOP TPY30BOH;

0) ruapornpeoOpa3oBaTeb;

B) THAPOLMJIMHAP C TOPMOXKEHHUEM B KOHIIE XOIa;
T') THPO3aMOK.

37. Kakoii rupaBiIndecKuii 2JIeMEHT U300pakeH Ha PUCYHKE?

——

a) KJ1arnaH npsMoii;

0) KJ1anaH oOpaTHBI;
B) KJIallaH HallOPHbIH;
T') KJIallaH TOIOPHBIM.

38. Kakoii rugpaBindecKkuii 2JIeMeHT U300pakeH Ha pUCYHKE?

r/"‘-\ﬁ
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a) THIPOAKKYMYJISITOP TUTYH)KEPHBIH;

0) TUIPOAKKYMYJIITOP TPY30BOIA;

B) THIPOAKKYMYJISITOP MTHEBMOTHIPABINICCKUN;
I') THAPOAKKYMYJIATOP PErYIUPYEMBIH.

39. Kakoii ruipaBnuyeckuii 21eMeHT n300pakeH Ha pucyHke?
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a) TUAPOPACIIPENIEIUTEND YETHIPEXJINHENHBIM TPEXIO3ULIMOHHBIH;
0) ruapopacipeneauTeNb TPEXIMHEHHBIN TPEXTTO3UITMOHHBIH;

B) THIPOPACTIPEICIIUTEIb IBYXJIMHEUHBINA IECTUITIO3ULIMOHHBIH;
T') TUAPOPACTIPEACITUTEb YETHIPEXJINHECHHBIN ABYXITO3UIIMOHHBIH.

40. Kako# ruipaBIn4YeCcKuid 3JIEMEHT N300paKEeH Ha PUCYHKE?

a) GpunbTp;
0) TeTI000MEHHHK;

B) TH/IPO3aMOK;
T') KJ1arnaH OOpaTHBIMN.

7.2.

AR

7.

4 IlpuMepHbIii IepeYeHb BOMPOCOB /sl MOATOTOBKH K 3a4eTy
rI/I,I[paBJ'II/IquKI/IC MalIWHBI.

Turbl HACOCOB M UX CPaBHEHUE.

XapaKkTepUCTUKU HACOCOB.

KoaduimeHT mone3Horo AeicTBrs Hacoca.

PerynupoBanue npon3BOAUTEIHHOCTH HACOCOB.

Kasuranus B Hacocax. [Ipenynpexaenue kaBuTauu U 60opr0a ¢ Heil.
O6nemublie Hacockl. OOIIME CBEIEHUSI O TTOPIIHEBBIX U IUTYHKEPHBIX HACOCAX.

YcTpoiicTBO, IPUHLIUIT ACHCTBUSA, (DYHKIIUU TJIaBHBIX OPTaHOB.

8.
9.
10.

YcioBue HopMalIbHOTO BcachlBaHUs. PacueT npolecca BcachklBaHUs Hacoca.
[Torepu sHEeprun B Hacocax 0OBEMHOI0 THIIA. K.I1.J. Hacoca.
Potophsie Hacocsl. O61Ke CBeICHHS O POTOPHBIX HAacocaX. Y CTPONCTBO U MPUHLIUI

JENCTBUS pOTOPHO-MOPIIHEBBIX HACOCOB. OCHOBHBIE 3aBUCHMOCTH.

11.
12.
13.
14.
15.
16.
17.
O 00uSI.
18.
19.

YCTpoCTBO M MPUHIAII JEHCTBUS IIECTEPEHHBIX HACOCOB.

VY CTpoCTBO M MPUHIAII JEHCTBUSL BAHTOBBIX HACOCOB.

JlomacTHbIe HaCOCHI. Y CTPOMCTBO, MPUHIIUIT JEHCTBUSA U (DYHKIIMH TJIABHBIX OPTaHOB.
I'eomeTpuyeckre 1 KUHEMAaTHYECKHE ITapaMETPHI JIOITACTHOIO HACOCa.

JIBI>KeHe KHUIKOCTH B pabOYMX OpraHax Hacoca.

VYpasnenue JI. Ditepa 171 1I0nacTHOrO Hacoca.

OCHOBBI TEOpHH MTOJIO0US JIOTTATOYHBIX HAacocoB. OOIIMe U YacTHBIE (POPMYIIBI

VYcnoBre HOpMaNbHOTO BCAChIBAHUSI LIEHTPOOESKHOTO Hacoca.
IMupponsurarenu. O6mme cBenenus o ruapoaBuratensx. Knaccudukanus

TUAPOJBUTATEIIEH.

20.

['unponBurarenu 1MHaMU4ecKoro (TypOMHHOrO) TUMA. Y CTPOMCTBO, MPUHIIUI

HeﬁCTBHH, PASHOBUAHOCTU KOHCpr’KI.IHfI.

21.
22.
23.

paauaibHO-

VYpasuenue JI. Diinepa 11t TypOUH.

[Torepu sHEepruun B TypOHHE, K.I1.J. TYPOUHBI.

OO01u1me cBeIeHUs O TUAPOABUraTENsIX 00BEMHOTO THUIIA (BUHTOBBIX, IJIACTUHYATHIX,
MOPUIHEBBIX U ).



24. T'maponepemaun. OOmKE CBEACHUS O THAPOIIepeaadax U UX Pa3HOBUIHOCTH.
JlocToMHCTBa M HEIOCTATKU TUApPOIEpeaay.

25. I'maponepenaun TMHAMUYECKOTO TUIA. Y CTPOMCTBO, HA3HAUCHUE U MIPUHIUTT
neicTBus ruapomMyTel. BHEIIHSAS XapaKTepuCTHKa THAPOMY(THI.

26. I'mapotpanchopmarop. Y CTpoicTBO, HA3HAYCHHUE U TPUHIIUT ACHCTBUS
ruapoTpaHchopmaropa. BHenHAsS XapakTepuCcTHKa THAPOTPaHCHOpMaTOpa.

27. I'maponepenaun o6bemMHOTr0 THUIA. COCTaBHBIC AJIEMEHTHI U UX
HazHadeHue. [ uaApoakKyMmyasaTop. Y CTPOUCTBO U Ha3HAYCHHE.

28. T'uapaBinyecKue CUCTEMbI, OCHOBHBIE OTIPEICIICHUS.

29. I'maponpuBOIBI U UX KIIACCHU(PUKAIIUS.

30. OCHOBHBIE 371€MEHTHI THAPABINYECKUX CETEH.

31. IlpuHnunuaibHBIE CXEMBbI THIPOIIEKTPOCTAHIIUMN.

32. DKOJOrMYecKrue BOIPOCH THIPOIHEPTETHUKY.

7.2.5 TlpuMepHbIi IepeYeHb BONMPOCOB ISl MOATOTOBKH K IK3aMEHY

1. I'mapaBiaryeckre U IEBMOTHPABIMYECKUE CUCTEMBI B MAaIIMHOCTpOoeHHH. O01mme
CBEJIEHUS O TUAPOCUCTEMAX, UCIOIb3YEMBIX B MALTMHOCTPOEHUH. OCHOBHBIE OOBEKTHI
IPUMEHEHHUS THIPO- U THEBMOIIPUBOJIOB B TEXHOJIOTUU MAIIMHOCTPOECHMSL.

2. lleHTpOOE)KHBIE HACOCHI.

3. Teopust mog00Ms TOMACTHBIX THAPOMAIIHH. [ napaBiuyeckre MyQTo.
I'mapaBianueckue TpanchopMaTopsl.

4. OcHOBHBIE CBEJICHUS O THEBMAaTUYECKUX MAIIMHAX.

5. JlonactHble KOMIpeccopbl. OOBEMHBIE KOMIIPECCOPHI.

6. [ITneBMaTHUECKME IBUTATEIH.

7. IlopiuiHeBble U pOTOpHBIE TUAPOMAIIMHEL. VX ycTpolCTBO, 0COOEHHOCTH paboyero
npolecca, napameTppl, CTaTHUECKUE XapaKTEPUCTUKHN, KUHEMAaTHKAa MEXaHU3MOB BBITECHEHUS
paboueii xunkoctu. KoHcTpyKkiuu pacnpenenureneit pabodeit xxuakoctu. Pacuer pa3mepos,
CUJIOBBIE COOTHOIIIEHUSI B MHOTOTIOPIIHEBBIX TMIPOMAIINHAX.

8. Pacuer KpyTAIIMX MOMEHTOB U CUJI, AEMCTBYIOLMX HA CTATOP U POTOP.
['unpaBnnyeckoe ypaBHOBEUIMBAHUE HArPY30K.

9. BbICOKOMOMEHTHBIE (TUXOXOAHbIE) THAPOMOTOPHI. OCHOBHBIE 0COOEHHOCTH UX
KOHCTPYKIUH.

10. Pacyer KpyTSIIUX MOMEHTOB, MHEPIIMOHHBIX U THAPABINYECKHX CHII. Bb1OOD
ONTUMAJIBHBIX NpoduIeH HanpaBIAOMUX craTopa. OCHOBHbIE KHHEMATUYECKUE COOTHOLICHHUS.
PacdeTsl Harpy30k 1 ux ypaBHOBeIIMBaHKE. PacyeT OCHOBHBIX pa3MepOB.

11. Ilorepu sHepruu B TuApo0OBEMHBIX MallliHaX. TeopeTHueckoe u
JKCIIEPUMEHTaIbHOE onpeaenenue noreps u KIIJI.

12. Pabouune ®UAKOCTHU Il CUCTEM 00BEMHOTO ruaponpuBoa. Ix ocHOBHbIE
¢du3nyeckre CBOMCTBA U XapaKTePUCTUKU. PekoMeHauu 1o BeIOOpY pabounx >KUIKOCTEH.

13. [IpuunHbI 3arps3HEHUS paOOYHX KUIKOCTEN B THApocucTeMax. Kimacchl YMCTOTHI 1
TpeOOBaHUs K KaueCTBY pabouel muakocTu i rugpocucreMsl. @unptpsl. Mx kiaccuduxanms
0 MPUHIIUITY I€UCTBUS.

14. O6bemMuBbIi TUapaBayeckuil npuBo/. [Ipuniunuansabie cxemsl. [Tpumepst
MPAKTUYECKOT0 MPUMEHEHUS.

15. CraTnueckue XxapakTepUCTHKHU MI€aTM3UPOBAaHHBIX Mojiene. Matemarnueckas
Mo/JieJb 00BEMHOT0 THIPOIIPUBO/IA C PETYIUPYEMbIM HACOCOM, YUUTHIBAIOLIAS YTEUKH.
[Tepenarounast pyHKIUS TaKO MOJIEIH U YaCTOTHBIE XapaKTEPUCTUKH.

16. 'mppaBanyecKnil MPUBOJ C IPOCCEIBHBIM PETYIMPOBaHUEM. BapraHTsl
MOJIKJIFOUEHUS PETYIUPYEMBIX IPOCCENEN, YpaBHEHUS CTATUUECKUX XapakTepucTuk. ITpuson c
JIPOCCENNPYIOIUMU TUpopacnpeaenuTenasMu. CTaTudeckue XapakTepUuCTHKH.



17. MaTtemaruueckast MoJelns npuBoja ¢ OI'Y u aJeKTpudecKoi ri1aBHOM oOpaTHOi
cBA3b10. JInHeapu3anus Moeau. AHaIN3 AMHAMUUYECKUX MIPOLIECCOB MPH YIPABICHUU.
[Tpumenenrne OBM B fuHaMUUECKHX pacyeTax I'MJIPOIPUBOJIOB.

18. Pa3nuyuHble BU/BI JIONMACTHBIX THIPOMAILNH, UX Ha3HaueHue. OCHOBHbIE TapaMeTphl
JIOMACTHBIX TuApoMamyH. Kiraccugukariys J0macTHbIX THAPOMAIINH 10 MPUHLUIY ASHCTBHSL.

19. OcHOBHBIE KOHCTPYKTUBHBIE CXEMBbI I'MJIPOTYPOMH, HACOCOB U HACOC-TYPOUH.
DJeMeHTHI IPOTOYHOM YacTH JIOMACTHBIX THIPOMAIIUH (IEHTPOOESKHOTO HACOCA, PEAKTUBHOM
TUAPOTYPOUHBI, HACOC-TYpOUHBI, TUAPOMY(DTHI ¥ TUIpOTpaHchopmMaTopa), MX Ha3HAUYCHHE.

20. ITonsatue o pabodyem u TeopeTHIECKOM Harope, ruapasirndeckom KIT/]
UPOTYpOUHBI U Hacoca.

21. Bunsl notepb SHEPTUHU JIONACTHBIX ruapoMaiinH, ux oouwmit KI1/1. Crioco6st
peryaupoBaHus JJONACTHBIX ruApoManiuH. OCHOBHBIE YCIOBHS 1101001 B JIOMACTHBIX
rupomamrHax. CBs3b MEXIY OCHOBHBIMH MapaMeTpaMu MMOI00HBIX THAPOMAIIIHH.

22. IlpuBeneHHbIe BeTUYUHBL, K03 duument 6picTpoxoHocT. Knaccupukanus
JIOTACTHBIX TUAPOMAIINH MO OBICTPOXOIHOCTH U OOJIACTH UX MPUMEHEHHS.

23. dusnyeckas CyUIHOCTh KaBUTALUH, €€ IOC/IeACTBUA. BpicoTa BcachiBaHUS Hacoca U
ruApoTypOUHBL. Mephbl 3alIUThI OT KaBUTALUU.

24. AGCOIIOTHOE U OTHOCUTEIIBHOE JBM)KEHUE KUJIKOCTH B paboueM Kolece.
TpeyrosbHUK CKOPOCTEH.

25. YpaBHeHue Dilsiepa 1onacTHOW rHpoMallIiHbl (U1 Hacoca U TUAPOTYPOUHBI).
Pabouue u yHuBepcanpHble XapaKTEpUCTUKU THAPOTYPOUHBI, HACOCa U HACOC-TYPOUHBI.
MoMeHTHbIE XapaKTepPUCTUKH JIOMACTHBIX THAPOMAIIHH.

26. CoBMmecTHas paboTa Hacoca u CeTH.

27. Hacocnoe obopynoanue TOC. CtpykrypHas cxema TOC. OcobenHoctu
Ha3HA4YEeHMs, YCIOBUN (QYHKIIMOHUPOBAHUS U NIPEAbSBIIsIEMblEe TPEOOBaHMsI, TapaMETPhl U
0COOEHHOCTH KOHCTPYKIIMM MUTATENbHbIX, KOHACHCATHBIX U CETEBBIX HACOCOB.

28. Knaccudukarus ruapoaunHamMudeckux nepeaad. OCHOBEI pabodero mporecca, 6amaHc
MOMEHTOB, OajlaHC HAIlOPOB.

29. Bunsl moTeph: BHEUIHSS, YHUBEPCAIbHAS M TATOBAsK XapaKTEPUCTHKH THIPOMY(T.
[TpuBeneHHbIe TapaMeTphl U PUBEIECHHAs XapaKTePUCTHKA, €€ CBA3b C THUIIOM JIOTIACTHON
CUCTEMBI.

30. Crioco6s! ynpasieHus TuApoMy(Toi, mpeaeabHbIe THAPOMY(THI CO CTATUYECKUM U
JUHAMHYECKUM CaMOOIIOPOKHEHHUEM.

31. BnusiHue Tuna Harpy3Ku Ha BUJI BHEIIHEW XapaKTEPUCTUKU U HA TOTEPH; TETNIOBOU
Oananc. Pacuer rujpoMyThl Ha OCHOBE MOJAEIUPOBAHUS C UCIIOIb30BAaHUEM IIPUBEICHHBIX
XapaKTEPUCTHK.

32. OcobenHocTu paboyero npoiecca ruipoTpaHcGopmaTopa, CXeMbl IPOTOUHOM YACTH.
BHemHss 1 npuBeieHHBIE XapaKTepUCTUKU. TUIBI THAPOTpaHC(HOPMATOPOB, KOHCTPYKTUBHBIE
CXeMBbI (KOMITJIEKCHBIX, MHOTOKOJIECHBIX U MHOTOCTYIIE€HYAThIX ). CUCTEMBI TUTAHUS U
OXJIaX/IEHUS, TEIIOBOM OanaHc.

33. Croco6s! yrpaiienust rugporpanchopmaTopamu. CoriacoBaHue paOOThI JBUTATENS
U ruipoTpanchopmaTopa.

34. Metoab! pacyeTra J0onacTHbIX cucteM. OCHOBBI pacdyeTa XapaKTepUCTHK
rUIpoTpaHcopmaropa.

35. dpoccenupyronme ruipopacipeieIuTeNId, TUITbl HA3HAYCHUS, YCTPOUCTBA, TPUHIIHIT
neiictBus. OCHOBHBIE CXEMBI TIOJKIIIOUEHHS B THAPABINYECKUX CUCTEMAX. PerynnpoBoynsle 1
HHEepreTHYecKre XapakTepucTuku. CHiibl, TEHCTBYIOIINE Ha MOJBUKHbBIE JIEMEHTHI
pacrpenenuTeNen.

36. Pacuer rugpopacnpeaenuteneir. OcoOeHHOCTH TUApOpacTpeAeTuTeNIel THIIa
«COTLI0-3aCIIOHKAY, «CTPYHHas TpyOKay.

37. I'mnpoiMHAMUYECKUI pacyeT HAITOPHBIX KJIAAHOB MIPSIMOTO ACHCTBUS.
['mapaBianueckue ycuauTeau 0e3 oOpaTHBIX CBA3EH, MX KOHCTPYKTUBHBIE OCOOCHHOCTH,



npuHIMN aeictBus. KoaduuenTs! ycuneHus THApOYCHIUTENEH THIIA «COIUI0-3aCIIOHKAY,
«CTpyiHas TpyOKay.

38. I'mapaBnuyeckue anmnaparbl peryJIupoBaHus AaBJIECHUS U MIOTOKA )KUJIKOCTH, UX
Ha3HAa4YCHME, yCTPOUCTBO, TUIIBI IPUHIUI IECHCTBUS.

39. Hanopssle kianansl. X kiaccudukanys 1o NpuHIUITY 1eHCTBUSA.

40. T'unpaBnnyeckue pacupenenuTenu noroka. Kiaccuduxanus no Buay nepexpboITus
pabouux meneil. YpaBHEHHUS CTAaTUYECKUX XapaKTEPUCTUK JIPOCCEIUPYIOIIMNX PACIIPEAETUTENEH.
Koadduuunents! pacxona. I'mapoaunamudeckue cuiibl. CriocoObl yrpaBiieHUs
pacnpenenutensMu. [Ipumepsl npuMeHeHUs.

41. 'mapaBnuyeckre yCTPOUCTBA CTAOUIU3AIMK TIOTOKA KUIKOCTH, THIIBI, yCTPOMCTBO,
HOPUHIUI JeHCTBUS, 00J1aCTh TPUMEHEHHS, 0COOCHHOCTH TPUMEHEHHS.

42. T'unpaBnuveckue AeIUTEIN U CyMMATOPbl IOTOKOB 0OBEMHOI0 U IPOCCEIBHOIO
TUIIOB, YCTPOMCTBO, MPUHIUI JCHCTBUSA, 00JIACTh TPHUMEHEHHSL.

43. DnekTporuapasnuueckue ycunutenu (O1'Y) momuoctu. Haznauenue.
Knaccugukaius mo oCHOBHBIM KOHCTPYKTUBHBIM IpU3HaKaM. Buibl 00paTHBIX CBsI3€i.

44. Marematuueckue mozenu 1Y oCHOBHBIX TUNOB. JIMHeapu3anus ypaBHEHUN
maTemaruueckoil moaenu. Ilepenarounsie pynknuu OI'Y paznuuHbix TUIOB. YacTOTHBIE
xapaktepuctuku. KauectBo nepexoausix npoueccos B OI'Y.

45. I'mapaBanyecKue anmnaparsl ¢ pONOPLHOHATbHBIM 3JIEKTPOMArHUTHBIM
yIpaBJIEHUEM, UX OCOOEHHOCTH, Pa3HOBUJHOCTH, YCTPOMCTBO, IPUHLIUI pabOThI, 00JIaCTh
IPUMEHEHHUS.

46. OcoOeHHOCTH ITHEBMAaTUYEeCKOro npuBo/a. [IHeBMaTHyeckre HCTOYHUKH SHEPIUH,
TUIIBI, YCTPOUCTBO, NpuHIMN JIeicTBus. Knaccudukanus. OcHOBHbIE TapaMeTpbl U
XapaKTEPUCTHUKHU.

47. CriocoOsl 1 IpuOOpPHI JUIsl OUUCTKH U CYIIKH BO3yXa, UX YCTPOMUCTBO U MPUHIIMII
NEeNCTBUSL.

48. Peanu3anus J0ruYecKux (GyHKIUN Ha CTPYWHBIX 3JIEMEHTaX.

49. ITneBMaTHYECKHUE UCIIOJHUTENBHBIE YCTPONCTBA IOCTYNATENBHOIO U BPALATEIEHOTO
JBUKEHUM, pa3HOBUIHOCTH, OCOOEHHOCTH, OCHOBHbBIE XapakTepucTUKU. [IHeBMaTnueckue
JIBUTaTeNIM, 0OCOOEHHOCTH BbIOOpa 1 MX pacyera. [I[HeBMaTHUeCKue MEMOpaHHbIE 3JIEMEHTHI IS
CpPEeIHUX JIaBJICHUM, yCTPOUCTBO, MPUHIUI IEHCTBUS, XapaKTEPUCTUKH, 001aCTh TPUMEHEHHUS.

50. Peanu3anus nornyeckux GpyHKIUI ¢ TOMOIIbI0 MeMOpaHHON TeXHUKHU. CTpyiiHbIE
AJIEMEHTHI THEBMAaTUYECKUX CUCTEM MAaJIbIX JaBJIEHUH, YCTPOICTBO, Pa3HOBUAHOCTH, IPUHIIUII
JIeCTBUS, OCHOBHBIE XapakTepUCTUKU. CTpyHHBIN ycuinuTenb, Ha3HauUe€HUE U 00J1acTh
IPUMEHEHHUS.

51. IIlneBmMaTHuecKue TiIyxue 1 NpoToYHbIe Kamepbl. CTaTUUECKUE U TMHAMUYECKUE
XapaKTEPUCTUKHU MPOTOYHBIX KaMep C JIJAMUHAPHBIMU U TYpOYJIEHTHBIMU APOCCEISIMHU.
Yceunurens TUIIA «COIUIO-3aCIOHKA» KaK YaCTHBIN Cllydail IPOTOYHOU KaMepHl.

52. Meroauka CUHTE3a OTHOTAKTHBIX 1 MHOTOTAaKTHBIX CUCTEM YIPaBICHUS
ITHEBMaTUYECKUMHU NTpuBoAaMu. OCHOBHBIE ITOHATHUS U ONIpeeneHus. Bupl anroputMon
yIpaBJIeHUS B TEXHUYECKUX CUCTEMAX.

53. OCHOBHBIE 2JIEMEHTHI ABTOMAaTUYECKUX PETYJIATOPOB U YIIPABIISIOIINX YCTPONCTB.
VY cTOMYNBOCTD, KAUECTBO, TOUHOCTH PETYJIIMPOBAHUS U YIIPABICHHUS.

54. CraTuka 1 IMHAMHKa aBTOMAaTUYECKUX CHUCTEM. MaTeMaTH4eCKHE MOJEIN CUCTEM.
XapakTepucTtuku cucteM. JInHeapuzanus XapakTepUCTHK U ypaBHEHUI
IIPY OIIMCAHUH CUCTEM.

55. JlnHaMu4ecKue 3BeHbs U CTPYKTYPHBIE CXEMBI CUCTEM aBTOMAaTH4YECKOTO
perynupoBanus U ynpasienus (CAP u CAY). YcroitunBocts cucreM. Kputepun ycroitunBoctu.
KauecTBo mporieccoB peryinnpoBaHus, IOKa3aTelu KauecTBa MePeXOaHbIX MPOLIECCOB.
[Tpumenenne OBM 1yu1s1 MccnenoBaHus U pacdyeTa MEePEXOIHbBIX IPOLECCOB.



56. MeTobl UCCIIEIOBAaHUM U PACYETOB TMHAMHYECKUX PEKUMOB THAPO- U
nHeBMocucTeM. CHHTE3 KOPPEKTUPYIOIIUX 3BEHbEB. METObl MCCIIE0OBAHUS U PACUETOB
HEJMHEHHBIX cucTeM. 57. IMiynbcHbIe B U(GPOBBIE CHCTeMbl. ONITHUMAIIbHBIE CUCTEMBI.

58. Buapl MaTeMaTHUYE€CKUX MOJIETICH TUAPO- U MHEBMOCUCTEM. JlnHaMu4eckre
XapaKTEPUCTUKU THAPABINYECKUX U MHEBMATHUYECKUX JTMHUN. JIMHAMUYECKUE XapaKTEPUCTUKU
PEryJIUPYIOIIUX U pacHpeeUTENbHbIX YCTPOMCTB.

59. Cnensuiye ruipOMEXaHNYECKUE U THEBMATUYECKUE IIPUBO/IBI C IPOCCEIbHBIM
perynupoBaHnueM. Maremaruueckasi MoJieib, CTPYKTypHas CXeMa, aHaJIu3 YCTOWYUBOCTH U
pacyeT IMHAMHUYECKUX XapaKTEPUCTHK.

60. DNeKTPOTUIPABINYECKUE U IJICKTPOITHEBMATHUECKHE CIESAIUE IIPUBOIBI C
JIPOCCENBHBIM peryinpoBanueM. OyHKIMOHAIBHBIE CXEMbI, MATEMATUYECKUE MOJIEIH,
CTPYKTypHBIE CXeMbl. J[nHaMUYeCKuil pacyer.

61. Cnepsiye ruIponpruBoIbl ¢ 00bEMHBIM peryinrpoBanueM. [IpuHunMnuansHas u
pacueTHas cxeMa. Maremarudeckas Mmojienb. CTpyKkTypHas cxema. JlnHaMudeckuii pacuer.

62. 'unpaBnuyecKre U MHEBMAaTHUYECKUE CUCTEMBI C aBTOMAaTUYECKUMU PETYIATOPaMHU.
OYHKINY aBTOMAaTHUYECKUX PETYISTOPOB. MaTeMaTHueCKue MOJIEIH CUCTEM aBTOMAaTUYECKOTO
perynupoBaHusi 00bEMHBIX HaCOCOB.

63. JIlunaMuKka ruIpaBIMueCcKUX CUCTEM C peryaupyemMbiM HacocoM. OcOOeHHOCTH
SKCIUTyaTalliy THIPABINYCCKUX U THEBMATUUECKUX MAIIIMH, arperaToB M anmnaparos.

64. IlonsaTre HaIeKHOCTU TUIPO- ¥ THEBMOMAIIIMH U arperatoB, METObI €€ MOBBIIICHUS
(maccuUBHBIE U AKTHUBHBIE).

65. CriocoObl ¥ cpeAcTBa TMArHOCTUPOBAHUS THIPABINYECKUX U THEBMATHYECKHUX
cucteMm u arperaroB. [loHsTue 06 oTkazax cUCTEMBI, PE3EpPBUPOBAHUH, BPEMEHHU
BOCCTaHABIIMBAEMOCTH YCTPOMCTB.

66. OCOOCHHOCTH TUAarHOCTUPOBAHUS JIOMACTHBIX TUAPABINICCKUX MAIINH, B TOM YUCIIC
[JIaBHBIX LUPKYJISLIUOHHBIX HACOCOB ATOMHBIX JIEKTPUYECKUX CTAHIUH.

67. YnucneHHble aliTOPUTMBI PEIICHUS CUCTEMbl YPaBHEHUH THIPOTa30IMHAMUKHI

68. Metoa MapkepoB U siueek. Simple-mogo0HbIe aNrOpUTMbI KOMITBIOTEPHOU JUHAMUKHU
KUJIKOCTH

69. IIpodunupoBanue MPOTOUYHOIN YaCTH MarucTpaibHoro HedrsHoro Hacoca B ANSYS

70. PacueT HanmopHO#M XapaKTePUCTUKHU IIEeHTPoOekHOTO Hacoca B ANSY'S

7.2.6 MeToauka BbICTABJICHUA OLICHKHU npu MPOBeACHUHU
NMPOMEKYTOUYHOM aTTeCTAUUN

(Hampumep: Dx3amMeH TpOBOJAUTCS MO TECT-OMIeTaM, KaXKIbId U3 KOTOPBIX
conepxkut 10 BorpocoB u 3anavy. Kaxapiil mpaBWIbHBIA OTBET HA BOIIPOC B TECTE
oueHuBaercs 1 Oamnom, 3amada oueHuBaercs B 10 OamnoB (5 OamioB BepHOe
pelieHre u 5 6aioB 3a BEPHBIM OTBET). MakcuMaabHOE KOJIMYECTBO HAOpaHHBIX
oamnoB — 20.

I. Ouenka «HeynoBIeTBOPUTENIBHO» CTABUTCA B CIIy4yae, €CIA CTYIEHT
HaOpas meHee 6 0asuIoB.

2. OueHka «YIOBJIETBOPUTEIBHO» CTAaBUTCA B Ciy4yae, €CIU CTYACHT
HaOpai ot 6 1o 10 6anos

3. Ouenka «Xopo1io» CTaBUTCS B Ciydae, eclu CTyAeHT HaOpan ot 11 1o
15 6anmnos.

4. Ouenka «OTIWYHO» CTaBUTCA, €CIM CTyAeHT Habpan ot 16 mo 20
0aioB.)



7.2.7 I1acnopT OLIEHOYHBIX MATEPHAJIOB

/o

KoHTponmupyemble pa3aeibl
(TeMBbI) TUCIUTIIMHBI

Kon xoHTpOonmpyemoii
KOMIIETCHIIUHU (WK ¢
YacTH)

Haumenosanue
OLIEHOYHOTO
CpeaCcTBa

T'mapaBnuyeckre U NeBMOTHIPABIHIECKHE
CHCTEMBI B MamuHOCcTpoeHnn O0mne CBeIeHNUS
0 THAPOCUCTEMaX, HCTIOIb3YEMBIX B
ManImHOCTpoeHNH. OCHOBHBIE OOBEKTHI
HNpPUMEHEHHs THIIPO- ¥ ITHEBMOIIPHUBOIOB B
TEXHOJIOTMH MalIMHOCTpoeHus. LleHTpoOekHbIe
Hacochl. Teopus moo6us J0MacTHBIX
rugpoManivH. 'uapaBindeckiue MyQThL.
T'unpasmmueckue TpancopmaTopsl. OCHOBHBIE
CBEICHUS O ITHEBMAaTHYECKUX MallHHaX.
Jlonactasle koMmpeccopbl. OObeMHBIE
KoMnpeccopsl. [THeBMaTHUecKue ABUTaTEIH.

OIIK-1, I[IK-4

Tecrt, 3a4eT, yCTHBIN
OTpoc, YK3aMeH

IlopiuiHeBble 1 pOTOPHBIE THAPOMAIIKMHBL. X
YCTpOKCTBO, 0cOOCHHOCTH paboyero mporecca,
MapaMeTpPhl, CTAaTHUECKUE XapaKTEPUCTUKH,
KMHEMAaTHKa MEXaHU3MOB BBITECHEHHUS pabodeit
skunkoctd. KoHerpykuuu pacnpenenureneit
paboueii xuakocty. Pacuer pasmepos, cHIoBbIe
COOTHOIIEHUS] B MHOT'OIIOPLIHEBBIX
rufpoManivHax. Pacyer kpyTamux MOMEHTOB U
CHJIL,ICHCTBYIOLIMX HA CTATOP U POTOP.
I'mppaBnuyeckoe ypaBHOBEUIMBAaHNUE HATPY30K.
BbICOKOMOMEHTHBIE (THXOXOJIHBIC)
TUIPOMOTOPEL. OCHOBHBIE OCOOCHHOCTH UX
KOHCTpYKIMH. Pacuer KpyTsAIKUX MOMEHTOB,
WHEPLHOHHBIX U THIPABINIECKUX CHI. Bribop
ONTHMAJIBHBIX MPOQHIIEH HAIPaBISTIOIINX
craropa. OCHOBHbIE KHHEMaTUYECKUE
COOTHOIIEHUS. PacueTs! Harpy3o0k U ux
ypaBHOBeIINBaHKE. PacdeT 0CHOBHBIX
pa3mepos. [lotepu 3HEpTUH B THAPOOOHBEMHBIX
MamuHax. Teopetnueckoe u
SKCTIEpUMEHTAIIFHOE ONpeJIeNIeHHE TOTePh U
KII/1. Paboune KUAKOCTH JIJIsl CHCTEM
00BEMHOT0 TUAPONpUBOA. FIX OCHOBHBIE
(u3nYecKre CBOWCTBA M XapaKTEPUCTHKH.
Pexomenannu o BeIOOpY paboymx KUAKOCTEH.
IIpuunHe! 3arps3HeHNs paboYmX KUIKOCTEH B
rugpocucTeMax. Kitaccsl 9uCTOTH 1 TpeOoBaHMs
K KauecTBY pabodeil KUAKOCTH IS
runpocucteMbl. OurbTpel. UX kmaccuduraris
Mo mpuHIUMY aeiicTBusi. OObeMHBIN
THAPaBINYeCcKHil mpuBoA. [IpuHIMNHaIbHBIE
cxeMsbl. [IpuMeps! IpakTUYECKOTO IPUMEHEHUS.
CraTudeckue XxapakTepUCTUKU
UCAIU3UPOBAHHBIX Mozeaeld. MaTemaTudeckas
MOJeNs 00BEMHOTO THIPOIIPUBOAA C
peryIupyeMbIM HaCOCOM, YUUTHIBAIOMIAs
yreuku. [lepenarounast QyHKINS TaKOW MOIETH
U YaCTOTHBIE XapaKTEPUCTHKH.
I'uapaBnuueckuii IpUBO ¢ APOCCETBHBIM
peryiaupoBaHueM. BapuaHThl HOAKIIOYEHUS
peryaMpyeMbIX Apoccelel, ypaBHeHU]
CTaTHYECKHX XapakTepucTHk. [Ipuson c
JPOCCENNPYIOMNUMHI THIPOPACIPEeTUTEISIMH.
Cratndeckue XapaKTepHUCTUKH.
Maremarndeckast Mozelb ipuBoaa ¢ OI'Y u
AIIEKTPUYECKON TITaBHON OOpaTHOMU CBS3BIO.
Jluneapuzanus Moaenu. AHANIN3 TUHAMHYECKUX
IPOLIECCOB MpH ynpasiaeHuu. [IpumeHenue
OBM B n1uHaMHYeCKHX pacdeTax
THAPONPHUBOJIOB.

OIIK-1, I[IK-4
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Pasnuunble BUABI TOIACTHRIX TUApOMalInH, UX

OIIK-1, I[IK-4

Tecr, 3a4eT, yCTHBIN




Ha3HaueHue. OCHOBHBIE NTapaMeTPhI JOMACTHBIX
rugpomarirH. Kinaccudukanus gonacTHbIX
THAPOMAIIUH MO IPUHLUITY AHCTBHS.
OCHOBHBIE KOHCTPYKTUBHbIE CXEMBI
THIPOTYPOHH, HACOCOB M HACOC-TYpOUH.
DJIeMeHTHI IPOTOYHOH YaCTH JIOMACTHBIX
ruApoManivuH (IIeHTPOOSKHOTo Hacoca,
pEaKTHBHOI THAPOTYPOUHEI, HACOC-TYPOUHEI,
rHAPOMY(THI ¥ THAPOTpaHCHOpMATOpA), HX
HasHayeHue. [lonsaTue o pabouem u
TEOPETUUECKOM Harope, ruapasandeckom KI1/]
THAPOTYPOUHBI U Hacoca. Bujsl moteps sHeprun
JIOTIACTHBIX THApOMAIIiH, ux oomwid KIT/I.
CrocoOBI perynupoBaHHs JIOMACTHBIX
rugpomManivH. OCHOBHEIE YCIIOBHSI TOTO0OUS B
JIOIACTHBIX THApoMamHax. CBs3b MEXIy
OCHOBHBIMH MTapaMeTpaMH MOJA00HBIX
rugpomanivH. IIpuBeieHHbIE BETUUHHEL,

K02 PHIHEHT OBICTPOXOIHOCTH.
Kiaccuguxanus 10onacTHbIX I'HAPOMALINH 110
OBICTPOXOTHOCTH 1 00JIACTH UX IIPUMEHEHUS.
®duznueckas CyMHOCTh KaBUTAINH, €€
nocnencTBHs. Beicota BcackiBaHUs Hacoca U
THAPOTYPOUHEL. MepHI 3alIHTHl OT

KaBHTaIUH. AGCOIIOTHOE U OTHOCHTEIBHOE
JBIDKEHHE XHUIKOCTH B pabodyeM Koece.
TpeyronpHUK ckopocTeid. YpaBHeHHE Ditepa
JIOTIACTHOM IMAPOMAIINHEI (U Hacoca U
TUapoTypOuHEl). Paboune u yHuBepcaIbHbIE
XapaKTePUCTHKU THAPOTYPOHHEI, Hacoca 1
Hacoc-TypOHHBI. MOMEHTHBIE XapaKTePUCTUKH
JonacTHBIX ruapoManH. CoBMecTHas paboTa
Hacoca u cetd. HacocHoe o6opynosanue TOC.
CrpykrypHas cxema TOC. OcobeHHOCTH
Ha3HAUCHUsI, YCIOBUH (YHKIMOHUPOBAHHS 1
HpenbABIsAeMble TPeOOBAHHSA, TAPaMETPHI U
0COOEHHOCTH KOHCTPYKIIUH ITUTATENbHbIX,
KOHJIGHCATHBIX M CETEBBIX HACOCOB.
Knaccnguxkanus ruipoliHaMIIECKUX TIepenad.
OcHoBEI paboyero npolecca, 6aaHC MOMEHTOB,
Gananc HanopoB. Buzpl noTeps: BHEIIHSS,
YHUBEpCAIbHAS U TATOBAsI XapaKTEePUCTHKA
ruapomydT. [IpuBeeHHbBIE TapaMeTpsI 1
MpUBEIEHHAS XapaKTePHUCTHKA, €€ CBA3b C
THUIIOM JIONAcTHOH cucteMsl. CriocoOb!
yIpaBJIeHHs THAPOMY(DTOH, IpeaebHbIe
THAPOMY(]THI CO CTATHYECKUM H IUHAMHYECKHM
caMoOIOpOXKHEHNEM. BimsiHne Thna Harpy3ku
Ha BUJ] BHEIITHEIl XapaKTepPUCTUKY U Ha ITOTEPH;
TEIUIOBOH OanaHc. PacdeT runpomydThl Ha
OCHOBE MOJICITPOBAHMS C HCIIOJIB30BAaHNEM
MPUBEICHHBIX XapaKkTepucTHK. OCOOEHHOCTH
pabouero nporecca ruapoTpaHchopmaropa,
CXeMBI IIPOTOYHOI YacTu. BHemHss n
NpUBEAECHHBIE XapaKTepHCTHKU. TUITBI
THAPOTPaHCHOPMATOPOB, KOHCTPYKTHBHBIE
CXeMBI (KOMIUTEKCHBIX, MHOTOKOJIECHBIX ¥
MHOTOCTYNeHYaThIX ). CHCTEMBI TUTAHUS U
OXJIAXKIEHHMSI, TeII0BOM Oananc. CrocoOsl
YIIpaBJIEHHS THAPOTPAHCHOPMATOPAMHL.
CornacoBanne pabOTHI ABUTATEINS U
rugpoTtpanchopmaropa. MeToasl pacyera
nonacTHeIX cucteM. OCHOBBI pacyeTa
XapaKTepPUCTUK IMApOTpaHchopMaTopa.

OITPOC, SK3aMCH

Jlpoccenupyronue THapopacipeeuTeNH,
TUIIBI HA3HAYEHHSI, YCTPOWCTBA, IPUHIIHIT
netictBust. OCHOBHBIE CXEMBI MTOAKIIIOUCHUS B
THIPABIMIECKUX CHCTEMaxX. PerynnpoBoyHble u
JHEPreTHIeCKHe XapakrepucTuku. CHIlbL,
ﬂei’lcTBy}OLl.lPle Ha IMOABUXHBIC 3JICMCHTHI

OIIK-1, IIK-4
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OIIPOC, DK3aMEH




pacnpenenureneil. Pacuer
rugpopacnpenenureneii. Oco6eHHOCTH
TUAPOpPACTIPEASTUTENEH THIIA «COIIO-
3aCIIOHKa», «CTpyHHas TpyOKay.
I'mppoxnHamMudecKkuii pacyeT HarmoOPHbBIX
KJIaIlaHOB TIPSIMOTO JIEUCTBUSL. [ MapaBiandeckue
ycmuteny 6e3 00paTHBIX CBA3EH, UX
KOHCTPYKTUBHBIE OCOOCHHOCTH, ITPUHIIHIT
nevicteust. Koaddununents ycunenns
THAPOYCHIIMTENEH THUIIA «COTIIO-3aCIIOHKAY,
«cTpyiiHas TpyOkay. ' uapaBianuecKkue anmapaTsl
pEryIupOBaHUs JaBICHHS U OTOKA )KUAKOCTH,
UX Ha3HA4YeHHe, yCTPOHCTBO, THITHI IPUHIINII
neiictBus. HamopHsle kinanansl. Mx
KJTacCU(UKAIIHS 110 IPUHIUITY 1eHCTBHS.
I'mppaBnnaeckne pacupeneanTenn IOToKa.
Knaccudukanuys mo Buay nepekphitTis padounx
nieneil. YpaBHEHUs! CTaTHYECKUX
XapaKTEPUCTUK JPOCCETUPYIOLINX
pacnpenenuteneit. Koapduiments: pacxona.
T'mppomnnamudeckue cuisl. CriocoObt
yIIpaBIIeHHs pacnpenenurersiMu. [Ipuveps
npuMeHeHus1. [ napaBinyeckue ycTporcTBa
CTaOWIIN3aLUH TIOTOKA YKUIAKOCTH, THIIBL,
YCTPOWCTBO, IPUHIMI AeHCTBHS, 001acTh
MpUMEHEHHs!, 0COOCHHOCTH MTPUMEHEHHSI.
I'mppaBnuaeckue qeIUTENH U CyMMaTOPBI
MOTOKOB 0OBEMHOTO M POCCEIHHOTO TUIIOB,
YCTPOHCTBO, NPUHIUI ACHCTBHS, 00JIaCTh
HNpUMEHEHHs. DJIeKTPOTHIPaBINIECKHe
yemmuremu (OI'Y) momuoctu. Ha3Hauenne.
Knaccnguxarys 1o ocHOBHBIM
KOHCTPYKTHUBHBIM IIpH3HaKaM. Busl 0OpaTHBIX
cBs3eit. Maremaruueckue mogenu OI'Y
OCHOBHBIX TUIOB. JIMHeapu3auus ypaBHEHUH
MaTematudeckoit Mmoaenu. [lepenarounsie
¢ysakaun OI'Y paznuyabx THHOB. YacTOTHBIE
XapakTepucTHKU. KauecTBo nepexoaHbIx
nipoueccoB B OI'Y. I'mapainueckue anmaparsl ¢
HPOIIOPIHOHATEHBIM 3JIEKTPOMarHUTHEIM
yIpaBlIeHHEM, HX OCOOCHHOCTH,
Pa3HOBUAHOCTH, yCTPOHCTBO, IPUHIUI pabOTHI,
001aCTh MPUMECHEHHS

Oco0eHHOCTH THEBMATHYECKOTO IPHBOIA.
ITHeBMaTHYEeCKHE UCTOYHUKU 3HEPTHHU, TUIIBI,
YCTPOICTBO, MPUHIIMIT ACHCTBUS.
Kiaccuduxarms. OCHOBHBIE TapaMeTphl U
xapakTepucTuKu. CocoObl 1 NPHOOPEI IS
OUYHUCTKHU U CYIIKH BO3/lyXa, UX YCTPOHUCTBO U
MPUHLIUT AeHCTBUS. Peanusanus J0ruueckux
(hyHKIUI Ha CTPYWHBIX AJIEMEHTAX.
IIneBMaTHUeCKHEe UCTIONHUTENbHBIE YCTPOUCTBA
MOCTYIATEIFHOTO M BPAIIaTeIbHOTO ABVIKCHUH,
Pa3HOBUIHOCTH, OCOOEHHOCTH, OCHOBHBIE
XapakTepucTHkH. [IHeBMaTH4ecKkue JBUraTeny,
0COOCHHOCTH BBIOOpA U UX pacyera.
[THeBMaTHYECKHE MEMOpPAHHBIE IEMEHTHI IS
CpeHUX AABJIEHUH, yCTPOUCTBO, MPUHIUI
JEHCTBUSI, XapaKTePUCTHKH, 00J1aCTh
npuUMeHeHHs1. Peanm3arys Tornaecknx QyHKIUH
C TTOMOIIIBI0 MeMOpaHHOi TexHUKH. CTpyiHBIE
JJICMEHTHI THCBMATHUUYCCKUX CUCTEM MaJIbIX
JTaBJIEHUH, YCTPOICTBO, Pa3HOBUIHOCTH,
NPUHIUIT ﬂeﬁCTBHﬂ, OCHOBHBIC XapaKTCPUCTUKU.
CrpyiHBI{ yCHINTENb, HA3HAYCHHE U 00J1acTh
npuMeHeHwns1. [THeBMaTHIeCKHe TIIyXue u
HpOTOYHBIE KamMepbl. CTaTndeckue u
JUHAMUYECKHE XapaKTePUCTUKHU MTPOTOTHBIX
KaMep C JJaMHHApHBIMH U TypOyJIEeHTHBIMU
JpoccessiMU. Y CUIIUTENb TUIA «COIIIO-

OIIK-1, I[IK-4

Tecr, 3a4eT, yCTHBIN
OIIpOC, IK3aMEH




3aCJIOHKa» KaK YacCTHBIN Cllyyail IPOTOYHOM
Kamepbl. MeToMKa CHHTE3a OJJHOTAKTHBIX U
MHOTOTAKTHBIX CHCTEM YIPaBICHHS
THEBMAaTHIECKHIMH MPUBOJAAMH.

OCHOBHBIE IOHATHS U ONpeesieHus. Bust
ITOPUTMOB YIIPABIICHUS B TEXHUIECKHX
cucremax. OCHOBHBIE AJICMEHTHI
AaBTOMAaTUYECKUX PETYIATOPOB U YIPABIISIONINX
YCTPOMCTB. Y CTONUNBOCTb, KAUECTBO, TOUHOCTh
pEryIUpOBaHUS U YIIPABICHHUS.

CraTuka 1 AUHAMHKA aBTOMaTHYECKUX CUCTEM.
MaremaTudeckue MOJCIIU CUCTEM.
XapaxkTepuCcTHKH cucteM. JInHeapuzamus
XapaKTePUCTHK U ypaBHEHHI

IIPU OIMCAaHUU CUCTEM. JJUHaMUUeCKHe 3BEHbs U
CTPYKTYpHBIE CXEMBbI CUCTEM aBTOMAaTHUECKOTO
peryiupoBanus u ynpasienus (CAP u CAY).
VYcroitunocts cuctem. Kputepun
ycroitunsoct. KauecTBo mporeccos
peryIupoBaHusl, OKa3aTeI! KauyecTBa
nepexoJHbIX mpoueccoB. [Ipumenenne 9BM
U1 MCCIEA0BaHUs U pacyera NepeXxoaHbIX
nporeccoB. MeTonbl ucciaeJ0BaHUN 1 pacyeToB
JUHAMHYECKUX PEKUMOB THAPO- 1
nHeBMocucTeM. CHHTE3 KOPPEKTHPYIOIIIX
3BEHbEB. METOIbI HCCIIEIOBAHUS H PACIETOB
HeJIMHEeNHbIX cucteM. MiMnynabcHble u
mudpoBeie cucTeMbl. ONITUMAaIbHEIE

cucreMbl. Bunpl MaTeMaTHYeCKUX MoOJeNei
TUIPO- U MHEeBMOcHUCTeM. JluHaMuueckue
XapaKTEPUCTUKH I'MPaBINYECKUX U
[THEBMaTU4YeCKUX JUHUH. J[nuHaMuyeckue
XapaKTePUCTUKHU PETYIUPYIOIINX U
pacrnpenenuTenbHbIX yeTpoiicTs. Crensiue
THAPOMEXaHHIECKUE 1 ITHEBMATHICCKHE
HPUBOJIBI C

JIPOCCEJIbHBIM PETYIUPOBaHUEM.
Maremaruyeckast MOJieJIb, CTPYKTypHas cXeMa,
aHaIU3 yCTOMYMBOCTHU U PacdyeT JUHAMHUYECKUX
XapaKTEePHUCTHK.

DNeKTpOrHAPaBINIECKHE U
JNIEKTPOITHEBMATHIECKHE CIEAAIINE TPUBOJIBI C
JPOCCENBHBIM PETyIHPOBAHUEM.
OyHKIIMOHANBHBIE CXEMBI, MATEMATHIECKHE
MOJIEJIH, CTPYKTYpHbIE CXeMbl. J[uHaMu4eckuit
pacuet. Crezisiye ruIponpuBOAbI ¢ 00bEMHBIM
peryiaupoBanueM. [IpuHnunuanbsHas u
pacueTHas cxeMa. MatemaTHueckas MOJEb.
CrpykTypHas cxema. JluHaMu4eckuii pacyer.
I'mppaBnmyeckre ¥ MHEBMAaTHYECKHE CHCTEMBI C
ABTOMAaTHYECKUMH perynasropamu. OyHKnm
ABTOMATHYECKHUX PETyISITOPOB.
MaremMaTr4ecKue MOJEIH CHCTEM
ABTOMATUYECKOI'0 PEryJIUpOBaHUS 0OBEMHBIX
HacocoB. /lMHaMKKa T'HAPaBINYECKUX CUCTEM C
peryaupyeMbIM HACOCOM.

OIIK-1, TIK-4

Tecr, 3aueT, yCTHBIN
OIIpOC, 9K3aMEH

OCO0EHHOCTH IKCILTYaTallH THAPABINICCKUX 1
THEBMATHIECKUX MAIIIHH, arPeraToB U
ammaparos. [IoHsTHE HaIeKHOCTH THAPO- U
ITHEBMOMAIIINH U

arperaTtoB, METO/Ibl €€ MOBBIILICHUA (l'IaCCI/IBHl)Ie
1 akTuBHbIE). CrIocOOBI U cpeacTBa
JAArHOCTUPOBAHUA TUAPABINYCCKUX U
MMHEBMAaTHYCCKUX CUCTEM U arperaToB. [TonsiTue
00 0TKa3ax CHCTEMBI, pe3epPBUPOBAHNUH,
BPEMEHH BOCCTaHABINBAEMOCTH yCTPOHCTB.
Oco0GeHHOCTH TUAaTHOCTUPOBAHMS JIOMACTHBIX
THPaBIMIECKHX MAIWH, B TOM YHCIE —
IIaBHBIX IUPKYJISIIUOHHBIX HACOCOB aTOMHBIX
JJICKTPUYECKHUX CTaHIUH.

OIIK-1, I[IK-4
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7.3 Meroauyeckue MaTepuajbl, ONpeleJsiOliie  NPouUeAypPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH

TecTupoBaHve OCYHIECTBISETCSA, MO0 TMpPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JIMOO C HCIONB30BAHWEM BBIJAHHBIX TECT-33JaHUN Ha
OymaxxHoM Hocurene. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYILECTBIIAETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM U BBICTABIISIETCS OLEHKA COIJAaCHO METOIMKE
BBICTABJICHUS OLICHKU IIPU MPOBEAECHUHN IIPOMEKYTOUYHOM aTTECTALINM.

Pemenne craHAapTHBIX 3a4ay OCYILIECTBISETCS, MO0 MpU OMOIIU
KOMIIBIOTEPHOM CHCTEMBI TECTHPOBAHMS, JUOO C HUCIHOJIb30BAHUEM BBIIAHHBIX
3aja4y Ha OyMakHoM HocuTene. Bpems pemenus 3agad 30 muH. 3atem
OCYLIECTBJISIETCS IIPOBEpKA pEIIEHUs 3a1ad 3K3aMEHAaTOPOM U  BBICTaBJISETCS
OLICHKA, COIJIaCHO METOJMKE BBICTABICHUS OLEHKH IIpU  IIPOBEACHHUHU
IIPOMEKYTOUYHOM aTTECTALMH.

Pemenne mnpuKiIagHbIX 3aqad  OCYLIECTBISETCSA, JUOO TpH MOMOIIU
KOMITBIOTEPHOW CHUCTEMBl TECTUPOBAHMS, JIMOO C HUCHOJIb30BAHUEM BbIJAHHBIX
3a7ady Ha OyMaxkHoM Hocutene. Bpemsi pemenus 3agad 30 MuH. 3atem
OCYULIECTBJISIETCS. TPOBEpKAa pEIIEHUs 3a/lad 3K3aMEHAaTOPOM M BBICTABIISIETCS
OLICHKA, COIJJaCHO METOJMKE BBICTABIECHUS OLEHKH TMpU  IPOBEACHHUH
IPOMEKYTOUYHOM aTTECTALMH.

8. YYEBHO METOINYECKOE U UTH®POPMAIIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

8.1 [Ilepeyenb yueOHOU JMTEpPATYpPbl, HEOOXOAMMOI [JII OCBOCHHUA
AUCHUNIITHHBI
1. bawra, Tpupon MakcumoBuY.I ' uapONpuBOA U TUAPONTHEBMOABTOMATHKA
[Texct] : yueOHUK 1151 By30B. - MockBa : MamHoctpoenue, 1972. - 320 c. : uepT.
- bubnuorp.: c. 317 (24 uHass.). - 1-26.
2. 'mapaBnvka, rTHAPOMAIIUHBI U TUAPONPUBOBI : YUeOHUK. - 2-€ U3J., nepepao.;
PenpunT. u3n. - M. : Anbsnc, 2013. - 423 ¢. : un . - ISBN 978-5-91872-007-3 :
690-00.
3. 'uapaBnuka, TUIpaBIMYECKUE TPUBO/bI U THAPABINYECKUE MAILIUHBI : Y YeOHUK
/ Tlox pen. T. M. bamrtel. - Mocksa : Mamunoctpoenue, 1970. - 503 ¢. : un . - 1-
217.
4. llewinak A.A. 'unpaBnuka u ruAporHEBMOIIPUBO : YueOHuK. Y.1 : OCHOBBI
MEXaHHMKH XUJIKOCTH M rasa. - 5-¢ usj., nepepad. u gom. - M. : MI'1Y, 2006. - 266
c. - ISBN 5-276-00906-6 : 93-20.
5. I'puropeeB, C.B. OCHOBbI MEXaHUKH KUJIKOCTH : Y4eb. nmocodue. - BopoHex :
['OVYBIIO "BopoHexcknil rocyaapCTBEHHbI TeXHUYeCcKui yHuBepeuret', 2007. -
105 c. - 34-00.
6. Kyxos, H.I1. 'maporazoaunamuka. Yact 1. I'mapaBnuka [ DJI€KTPOHHBIN
pecypc] : yueoHoe nnocodue / H.®. Maitnukona; H.I1. )Kykos. - Tam60B :



Tam0oBckumii rocynapcTBeHHbIN TexHudeckuil yuusepcuret, ObC ACB, 2015. -
140 c. - ISBN 978-5-8265-1434-4. URL: http://www.iprbookshop.ru/64075.html
7. CaBunoBckuX, A. I'. 'unpaBiuka [DnekTpoHHBIN pecypc] : YueOHoe nocobue /
A.T'. Capunonckux, W. 0. Kopob6eitnukora, /I. A. HoBukosa. - ['uapaBiuka ;
2029-02-28. - Yensbuuck, Caparos : KOxxHO-Y palIbcKuil THCTUTYT yIPaBICHUS U
skoHOMUKH, Ali [Tu Op Meaua, 2019. - 168 c. - 'apaHTHpOBaHHBIN CPOK
pasmerienus B ObC no 28.02.2029 (aBTonpononrarus). - ISBN 978-5-4486-0677
9. URL: http://www.iprbookshop.ru/81474.html

8 Bamtoxos, C.I'. 'mapasnuka: JJabopatopHblil mpakTUKyM : Yueb. mocodue. -
Boponex : ®I'BOY BIIO "BopoHexckuii rocyaapCTBEHHbIA TEXHUYECKUI
yHuBepcutet", 2012. - 134 c. - ISBN 978-5-4446-0041-2 : 130-00.

9. Bammroxos, C.I'. I'mapasmuka : Kypc neknwmii: Y4ae6. mocodue. - BopoHex :
Hayunas kuura, 2012. - 324 ¢. - ISBN 978-5-4446-0159-4 : 270-00.

10. I'uppomammnoctpoenue : CO. ct. / Peaxoin.: H. K. [lepeBep3un (. pen.) u ap.
- Mockaa : Dueprus, 1969. - 301 c. - (Tpyast BHUUT uapomaina. Bein.39). - 1-18.
11. I'mapomammuoctpoenue : CO. cr. / Peakon.: H. K. IlepeBep3un (1. pex.) u zp.
- Mocksa : Dueprus, 1970. - 231 c. - (Tpyast BHUUT uapomama. Bein.40). - 0-98.
12. I'mapomammuoctpoenue : CO. cr. / Peakon.: H. K. IlepeBep3un (1. pea.) u zp.
- Mockaa : Dueprus, 1970. - 188 c. - (Tpyast BHUUT'uapomama. Bein.41). - 0-81.
13. 'mapomammuoctpoenue : CO. c1. / Peako:n.: H. K. Ilepeep3un (1. pen.) u ap.
- Mocksa : Oueprus, 1972. - 224 c. - (Tpyast BHUUT 'mapomama. Bein.43). - 0-96.
14. I'mapomammnoctpoenue : CO. ct. / Peakon.: H. K. [lepeBep3un (1. pex.) u zp.
- Mocksa : Oueprus, 1972. - 184 c. - (Tpyast BHUUT'mapomama. Bein.44). - 0-81.
15. I'mapomammnoctpoenue : CO. ct. / Peakon.: H. K. [lepeBep3un (1. pex.) u zp.
- Mocksa : Oueprus, 1974. - 160 c. - (Tpyast BHUUT 'uapomama. Bein.45). - 0-81.
16. 'mapomammnoctpoenue : CO. ct. / Peakon.: H. K. [lepeBep3un (1. pea.) u 1p.
- Mocksa : Dueprus, 1975. - 273 c. - (Tpynst BHUUT uapomamma. Bein.46). - 1-10.

8.2 IlepeyeHb MH(OPMANUOHHBLIX TEXHOJOTHil, UCHOJIb3yeMbIX NPH
OCYILIECTBJIEHMH 00pa30BaTeJbLHOI0 IMpolecca Mo JUCHUILVIMHE (MOIYJII0),
BKJIKOYAS NepevYeHb JUIEH3UOHHOI0 MPOrPaMMHOI0 oOecIieYeHnsi, pecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHET», COBpEeMEeHHBbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DnextpoHHass MH(pOpPMAMOHHO-00pa30BaTENbHAS CpPEla YHHBEPCHUTETA
http://eios.vorstu.ru

2. KoHCynbTUPOBaHUE MMOCPEACTBOM JIEKTPOHHOW MMOYTHI

3. Ucnonp30BaHne Npe3eHTALNI PH POBEICHUH JIEKIUOHHBIX 3aHITHUI

4. IlpuoOpereHue 3HAHUU B Mpolecce OOIIEHUS CO CIENHaTUCTaMUu B
o0nactu MaTeMaTH4eCKOT O MOJICTUPOBAHUS Ha PO HITbHBIX
CHeIMaIN3UPOBaHHBIX caiTax ((popymax)

5. lIporpammuoe obecnieuenue: Jlumensusi [0 ANSYS (JIum. Ne 1020620
BI'TY)

ANSYS DesignModeler

ANSYS CFD Premium


http://www.iprbookshop.ru/64075.html
http://www.iprbookshop.ru/81474.html

ANSYS Mechanical Enterprise
ANSYS HPC Pack
ANSYS Geometry Interface for Parasolid

ANSYS Student (6ecruiatnast Bepcusi)
www.ansys.com/Industries/Academic/Student+Product

6. Pexomenayemass juTeparypa B BHJE DJJIEKTPOHHBIX PECYypCOB
npexacraBieHa Ha caidte BI'TY (3/€KTpOHHBIM KaTajllor Hay4YHO-TEXHHUYECKOU

OMOINOTEKH):
http://catalog.vorstu.ru/MarcWeb/Work.asp?ValueDB=41&DisplayDB=veat

u_lib

7. DnexTpoHHO-O0MOIMOTeYHast cucteMa «JlaHb» (JOCTyn ¢ KOMIIBIOTEPOB
BVY3a) http://e.lanbook.com

8.  Huadopmammonno-anamutuueckas  cucrema  SCINCE — INDEX
http://elibrary.ru/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMAS JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

9.1 Crnenuaau3upoBaHHas JeKHUOHHAas ayautopus 306/2, ocHaieHHas
000pyTOBaHUEM /ISl JICKIIMOHHBIX JEMOHCTPAIMK M NPOSKIIMOHHOH armaparypoi
9.2 IIpoexkTHO-KOHCTPYKTOPCKMI HEeHTP 110 1oroBopy Mexay OAO TypOonacoc u

OI'bOY BITIO BI'TY Nel132/316-13 ot 29 Hos0ps 2013 roga Ha co3aHue U
obecriedeHune AeaTeIbHOCTH 0a30Boi Kadeapsl HeTera3oBoro o0opyIoBaHUs U
TpaHCIIOPTHPOBKH (0a30BOM Kadeaphl) CO3IaHHON ITPU 0a30BOM OpraHU3aIuy
(kommproTephl — 15 mr, MOY A0))

10. METOAUYECKHUE YKA3ZAHUA JJIS OBYYAIOIIUXCA 11O
OCBOEHMHIO JMCIHHUIIJIMHBI (MOAYJIA)

[To mucrumnmae «[ WapaBIUYecKWe MAIIMHBI U THIPOITHEBMOATPETaThI»
YUTAIOTCS JICKIIMH, BBITIOJIHICTCS] CAMOCTOsITEeIbHAs padoTa.

OcHOBOW W3y4eHHS JWCHMIUIMHBI SBISIOTCS JIGKIIUH, Ha KOTOPBIX
U3JIaraloTcs HanboJjee CyIeCTBEHHBIE M TPYIHBIC BOIIPOCHI, a TAK)KE BOIIPOCHI, HE
HaIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

Bonbioe 3HadeHHWe MO 3aKPEIJICHUIO W COBEPIICHCTBOBAHWIO 3HAHUU
UMEeT caMocTosiTeNbHas paboTa cryaeHtoB. MHbopmammio o000 Bcex Bumax
CaMOCTOATENbHOM paOOThI CTYICHTHI TIOJYYalOT Ha 3aHSATHUSX.

KonTpons ycBoeHus watepuana JUCHUIUIMHBI TPOU3BOJIUTCS ITyTEM
3aueTra/sK3aMeHa.

By yueOnbIx
3aHATUH
Jlexmust Hanucanne koHCIEKTa JEKIUA: KpaTKO, CXEMAaTHUYHO, MTOCIEA0BATEIBHO

(buKCUpPOBATh OCHOBHBIE MOJOXKEHUS, BBIBOABI, JOPMYITHUPOBKH,

0000IIICHHS; TOMEYATh BAYKHBIE MBICIIN, BEIICIATH KIIFOYEBLIE CII0BA,

TepMUHBI. [IpoBEpKa TEPMUHOB, TOHATHI C MOMOIIBIO SHIMKIONEIUN,

I[CHTCJ'IBHOCTB CTYACHTA



http://catalog.vorstu.ru/MarcWeb/Work.asp?ValueDB=41&DisplayDB=vgtu_lib
http://catalog.vorstu.ru/MarcWeb/Work.asp?ValueDB=41&DisplayDB=vgtu_lib
http://e.lanbook.com/
http://elibrary.ru/

CIIOBapeid, CIPaBOYHUKOB C BHITUCHIBAHUEM TOJIKOBAHUHN B TETPab.
O06o03HaueHNe BOIPOCOB, TEPMUHOB, MaTepHalla, KOTOPbIE BBI3HIBAIOT
TPYJIHOCTH, TIOUCK OTBETOB B peKOMeH1yeMoi utepatype. Ecnu
CaMOCTOSITENILHO HE y/1aeTcsi pa300paThCcs B MaTepuae, He0OX0 MO
chopMyIUPOBATH BOIIPOC U 33/1aTh MPEMOJaBATEI0 Ha JIEKIUN WU Ha
MTPAKTUIECKOM 3aHSTHUU.

CamocrosiTesnbpHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB CIIOCOOCTBYET INTyOOKOMY YCBOCHHUSI
y4eOHOro MaTepualia ¥ pa3BUTHIO HABBIKOB caM0O00pa30BaHusl.
CamocrosTenpHas padoTa MpeAroaraeT cleyIIne COCTABISIONINE:

- paboTa ¢ TekcTaMu: yueOHUKaMH, CIIPAaBOYHUKAMH, JOTIOJTHUTEIHHON
JUTEPATypOii, a TAKIKE MPOPaOOTKa KOHCIICKTOB JICKIIUIA;

- BBITIOJTHEHUEC JOMAIITHUX 3aI[aHI/II71 " pacycCToOB;,

- paboTa HaJl TEMaMH JJIsl CAMOCTOSITEIEHOTO U3YYCHHUS;

- yuacTue B paboTe CTyIeHYECKUX HayYHBIX KOH(PEPEHIINHA, OTMMIIHA/;

- HOATOTOBKA K IPOMEKYTOYHOM aTTECTAIIHH.

IToaroroBka k
IIPOMEKYTOUHOU
aTTecTauuu

T'oToBUTHCS K HpOMC)KyTO‘-IHOﬁ arrectauuu CJICAYCT CUCTCMATUYCCKHU, B
TeueHue Bcero cemectpa. IHTeHCUBHAs TOATOTOBKA JOJIKHA HAYaThCs HE
MO3/HEE, YEM 33 MECSL-IIOJTOPA 10 MIPOMEKYTOUHOM aTTecTaunu. J[aHHbIe
nepes IK3aMeHOM Tpu JHS 3 (heKTHBHEE BCETO UCIIOIb30BATh IS
IOBTOPEHMS U CUCTEMAaTU3allM1 MaTepHaa.




Jluer perucrpanuy usMeHeHU
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[IepeyeHb BHOCUMBIX U3MEHEHHI

Jara
BHECEHUS
U3MEHEHUN

[Toanuck 3aBeayromniero
Kadeapoiu,
OTBETCTBCHHOM 3a
peanuzanuto OITOIT

AKTyanu3upoBaHbl pa3aeinsl 8.1 u
8.2 B yacTH 00eCTeYeHHOCTH
y4eOHOH JIUTEepaTyphl U COCTaBa
UCIIOJIb3YEMOTO JIULIEH3UOHHOT O
IPOrpaMMHOTr0 OOecreueHus,
COBPEMEHHBIX MPOPECCUOHATBHBIX
0a3 1aHHBIX U CIIPAaBOYHBIX
MH(GOPMAILIMOHHBIX CUCTEM

30.08.2018

AKTyanu3npoBaHsl pa3nensl 8.1 u
8.2 B 4acTu 00ECIEYUEeHHOCTH
y4eOHOH JTUTEepaTyphl U COCTaBa
UCTIOJIb3YEMOTO JTUIICH3NOHHOTO
POrPaMMHOT0 0OecTieUeHus,
COBPEMEHHBIX MPOPECCHOHATBHBIX
0a3 JaHHBIX U CIIPABOYHBIX
MH(GOPMAIIMOHHBIX CUCTEM

31.08.2019

AKTyalM3upoBaHbl pa3nensl 8.1 u
8.2 B 4acTu 00E€CTICUeHHOCTH
y4eOHOM JIUTepaTyphl U COCTaBa
UCIIOJIb3YEMOT0 JIMIIEH3UOHHOTO
MPOTrpaMMHOT0 oOecTieUeHus,
COBPEMEHHBIX TPOPECCUOHATIBHBIX
0a3 JaHHBIX U CIPABOYHBIX
MH()OPMAITMOHHBIX CUCTEM

31.08.2020




