PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadheapa NpoeKkTMpoBaHWs TEXHONOMMYECKUX MaLLWH

“YTBEPXIOAKD”
JEKAH ®MA

K.T.H. Buns6eprep M. E.
r.

PABOYAS ITPOTPAMMA YUYEBHOU JTUCITATLIAHBI
I'mpponHeBMoOaBTOMATHKA

Ob6pasoBarenbHas nporpammMa: 15.03.04 ABToMaTM3aLmsa TEXHONOMMYECKUX MPOLLECCOB U MPOU3BOACTB,
npogusib: ABTOMATU3ALMSA TEXHOOMMYECKMX MPOLLECCOB M MPOU3BOLACTB B HE(hTerasoBOM KOMIJIEKCE

Kypc: 4, cemecTp : 7
daKyNbTET MEXATPOHMKN U aBTOMaTU3aLnN,

CemecTp
Ne Bupg geatenbHocTn 7
1 Bcero 3a4eTHbIX eauHUL 4
(KpeauTtoB)
2 | Bcero yvacos 144
3 Bcero 3aHATWIN B KOHTAKTHOM 81
thopme, yac.
Jekuymn, yac. 36
MpakTnyeckune 3aHATUA, Yac. 18
NabopaTopHble 3aHATUSA, Yac. 18
7 13 HUX B aKTVBHOM 1 18
NHTepaKTUBHO (hopMe, yac.
ATTecTaums, yac. 2
KoHcynbTaumm, vac. 7
10| CamocTosTeNibHas paboTa, Yac. 63
Bugbl camocTosTeNbHOI paboThl
COBOI1 NPOEKT, KypcoBas
11 (kyp P yp KOHTP.
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectaumu A3

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneymnanbHocT): 15.03.04 ABTOMaTm3aums
TEXHO/TIOTMYECKNX NPOLLECCOB M MPOU3BOACTB

& OC BBefeH B aeincteme npmkasom Ne200 ot 12.03.2015 ., gata yTBepxaeHms: 27.03.2015 .

MecTo AuCUMNNHBI B CTPYKTYpe yuebHOro nnaHa: 6nok 1, BapyraTuBHasi, No BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 15.03.04 ABTOMaTM3aLMA TEXHONOMMYECKUX MPOLLECCOB U MPOM3BOACTB

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

MTM, npoTokon 3acegaHus kaeapbl Ne5 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKy/bTeTa MeXaTPOHUKN 1 aBTomaTn3auumn, npotokon Ne 6 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. Epmonos B. U.
3aBepfytoLnii kadeapoi:

[IOLEHT, A.T.H. MBaHUMBCKMIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytownii Kageapoint AHocos B. H.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyun @I OC: OIIK.4 crioco0HOCTH YIACTBOBATH B pazpadoTike 0600IeHHBIX BAPHAHTOB PelleHust
mpodiieM, CBA3AHHBIX ¢ ABTOMATH3AINEI PON3BOICTB, BHIOOPE HA OCHOBE AHATIN3A BAPHAHTOB ONTAMAILHOI'0
OPOTHO3HPOBAHHS NOCICACTBHIL PeLICHNSI; ¢ “acHmu CeOVIOMUX Pe3yibmamoe o0yueHusn:

y3. YMETb ONpPenenaTb KOHCpI/IpraLI,VIIO ChCTEM aBTOMaTU3aLnK, NpaBUILHO Bbl6l/|paTb OCHOBHbI€ 3/IEMEHTbI
Komnemenyua @IOC: 1IK.7 cnioco0HOCTh YIACTBOBATH B Pa3pafoTke NPOEKTOB 10 ABTOMATH3AINH
HNPON3BOJACTBEHHBIX W TEXHOJIOTHYECKHX NPONEccoB, TEXHHIECKAX CPeICTB H CHCTEM ABTOMATH3AINH,
KOHTPOJIs, IMATHOCTHKH, UCTILITAHNIT, YIPABJIEHHS IPONecCaMM, JKU3HEHHBIM ITHKI0OM HPOXYKIINA 1 ee
KA4Y€CTBOM, B IPAKTHYECKOM OCBOECHHH U COBEPIIEHCTBOBAHNN JAHHBIX MPOIECCOB, CPEACTB H CHCTEM; ¢ HACHIU
CEOYIOU{UX Pe3yaAbmamoe ooyueHus:

32. 3HaTb OCHOBHbIE TEXHO/IOrMYECKME npouecchbl 1 BUAbI 060py,IJ|OBaHVIFI
Komnemenyuna @I0C: 11IK.8 cnocodHOCTH BHIIOTHATEH PadoThHI 0 ABTOMATH3AIHHA TEXHOJIOTHIECKAX
HPONEcCoB U MPOH3BOJACTB, HX 00eCIeYeHHIO CPEeACTBAMH ABTOMATH3AINH H YIIPABJICHHSI, TOTOBHOCTH
ACIO/Ib30BATH COBPEMEHHbBIE METOIbI M CPEICTBA ABTOMATH3AINN, KOHTPOJISI, JHATHOCTHKH, HCIIBITAHAN 1
YIIpABJIeHHS] HPOIeccaMu, RE3HEHHBIM NUKJIOM NPOAYKIIHH 1 e KAYECTBOM; ¢ HaACHU C1eOVIOMUX
pe3yabmamos oGyueHun:

34. 3HaTb METO/ibl pacyeTa 3/1eMEHTOB 060pYA0BaHNS

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS AUCLUMIINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3yyeHUA AUCLUMINHBI MO YPOBHAM 0CBOEHUSA (UMETb dopmbl OpraHu3aunm
npegcTaB/ieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUI

['mpponHeBMOaBTOMAaTUKA

OlNK.4.y3 ymeTb onpeaensaTb KOHQUrypauymo cCUcTem asTomaTmsaumm, NnpaBuibHO
BblOMPaTb OCHOBHbIE 3/IEMEHTbI

1.yMeTB OIPEJICITE KOHdJI/IpraLII/HO CHUCTEM aBTOMAaTHU3alllN, NIPaBUITLHO BI>I6I/IpaTL .HEKLLVII/I; |'|pa|(‘|'|/| YyecKune 3aHATNA;
OCHOBHBIE€ 3JIEMEHTHI ﬂaﬁopaTopHHe pa60Tb|;
CamoctosTensHas pabora

MK.7.32 3HaTb OCHOBHbIE TEXHO/IOMMYECKIME MPOLIECChI U BUAbI 060pYA0BaHMS

2.3HaTh OCHOBHBIE TEXHOIIOTHIECKUE IIPONECCH U BUJBI 000y IOBaHUSI Nekuyu; MpakTUyecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

MK.8.34 3HaTb MeTOAbI pacyeTa 3/IEMeHTOB 060pyA0BaHNSA

3.3HaTh METO/IBI pacqeTa 3JIEMCHTOB O60pyﬂ0BaHI/I}I HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;
JlabopaTopHble paboThl;
CamocToaTtenibHas paboTa

3. CofepxkaHuve 1 CTPYKTypa y4ebHOM ANCUUNIIMHDI

Tabnmua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaThbl YyebHasa aesiTeNlbHOCTb
(hopMblI, yac.
0byyeHus

CemecTtp: 7

AvpakTnyeckas eguHuua: OCHOBbI MMAPaBINKM




1. MexaHunKa XXWLKOCTe 1 rasos

OCHOBHble (h13NYecKune
CBOWCTBA: NIOTHOCTb,
CKMMAEMOCTb, TEKYYeCTb,
BA3KOCTb. CniowHocTb. OCHOBI
KMHEMATVKW: [BUXKeHNe
XMAKOCTK, pacxof, ypaBHeHNs
HepaspbiBHOCTU. O6LLMe
ypaBHEHNS CTaTUKN 1 AUHAMUKN
YXWIKOCTEN 1 ra3oB (YpaBHeHUs
iinepa). Cunbl, AeACTBYIOLLME B
XUOKOCTAX. PaBHOBECUE
XNaKnx cped. 3akoH lNackans.
YpasHeHue bepHynnn ans
Mozenei HeBSI3KOW W BS3KOW
XWA-KOCTU Npu
yCTaHOBMBLUEMCS [ABMXKEHWM.
YpaBHEHWS KOMMYecTsa
[BVXEHUSA N MO-MeHTa
KonmyecTtBa fsvkeHns. Crnosoe
BO3/€elNCTBME YCTaHOBMBLLIETOCA
MOTOKA Ha HEMOABMXHYIO 1
[BVXXYLLLYtOCA nperpagy.
Mofo6bue rmapoMexaHNYecKmx
npotiec-coB. TypbyNeHTHOCTb U
ee OCHOBHbIE XapaKTepPUCTUKMN.
OfHOMepHbIe MOTOKN
YXWA-KOCTEN Y rasos.
vapasnnyeckue
COMPOTUB/EHUA, UX (PU3NYECKas
npupoja n Knaccupukaums.
PacueT MeCTHbIX 1 JINHENHbIX
CONPOTUB/EHWIA. VcTeueHme
XWAKOCTUN Yepes OTBEPCTUA U
HacagKu. ABneHne
rMapaBINYeckoro yaapa,
(hopmyna >Kykosckoro. NoHATue
0 BOJIHOBbIX MpoLeccax B
rMapoMarncTpansix NnprBoLoB.
PacrblneHune XXnLKocTen,
3aKOHbI Kap6topaLum, CXembl
BO3/YyXO - 1 BOLOCHa6XeHe
npeAnpuATUA cepauca.

AnpakTnyeckas egmHnua: OcHoB

bl FTMApPONpUBOAA

2. O6Lme cBefigHNs 0
rMApPoONpMBOAax

Ha3HaueHwe, 06n1acTb
NPUMEHEHNS 1 NEPCNEKTUBBI
pasBUTMSA TMAPONPUBOAOB.
MpUHUMN SeACTBNSA 1 OCHOBHbIE
paboune napameTpbl 06BEMHOI0
rmgponpusoga. Coctas
rugponpmeoga. Cxembl ¢
OTKPbLITOW U 3aKPbITOW
LMpPKYNsUnei.




3. Pabouue xxnakocTu
rMapocucTem

OCHOBHbIe
(h13MKO-MeXaHNYeCKMe CBONCTBA
paboumx XnaKocTei,
NPUMEHSEMbIX B TMAPONPUBOLAX
TEXHO/IOMMYECKOro
060pyf0BaHuMA: yae/bHbIi Bec,
NNOTHOCTb, a6CONOTHAS
(auHamuueckas) un
K1MHeMaTunyeckas BA3KOCTb,
CXKMMaemMocCTb. TUMbl XUAKOCTEN
N paumoHanbHbI NX BbIOOP.
MuHepanbHble macna,
BOAOMAC/SHbIE 3MYNIbCUN 1
CMECH, CUHTETUYECKME
YXMAKOCTU. 3aBUCMMOCTb
BA3KOCTM XULKOCTU OT
TemnepaTypbl ¥ AaBMEHNS.

AvpakTrnyeckas eguHuua: MmapaBanyeckme MallnHbI, PerynpyoLas U Hanpaeasowas

annaparypa

4. M'mapasnnyeckne MallnHbl

2,3

Knaccumkaums v 0CHOBHble
paboune napameTpbl
rmapomMalLnH. Pabounii 06bem,
NpPou3BOANTENLHOCTL (pacxom)
TeopeTnyeckas v
AecTBUTENIbHAsA, MOLL-HOCTb,
KpyTAwwmin momeHT, KMA,
06BEMHBIN, MEXaHUYECKMIA 1
MOJHbIMN.

MpyHUMN paboTsl K
KOHCTPYKLMW LLECTEPEHHbIX,
NNacTUHYaTbLIX, paguaibHO- U
aKCuasibHO-MOpPLUHEBbIX HACOCOB
1 rMapoMOTOpOB. KaBuTaums B
Hacocax.
HacocHOo-akkymynsTopHble
cTaHumun. Heperynupyembie 1
perynupyemble Hacocbl 1
rmapomoTopsl. O6paTMMOCTb
rmgpomMalLnH. HacocHble
yCTaHOBKW. ['napaBnnyeckune
LMAMHAPBI, UX Knaccuhmkaums,
0CO6EHHOCTM KOHCTPYKLNK,
OCHOBHbIe NapaMeTpsbl, 06/1aCTH
paLyoHa/IbHOT O MPUMEHEHMS.
MvapounnmHapsl
OAHOCTOPOHHETO U
[BYCTOPOHHEr0 AeiCcTBMSA,
OJHOLLTOKOBbIE 1 [BYLUTOKOBbIE,
NNYHXEPHbIe, TEeNIECKOMUYECKNE.
AvdpdepeHupmansHoe
MOAK/0YEHVE OAHOLUTOKOBOrO
UnnmHApa. NMoBOPOTHbIe
rmapoasurartenu.
MynbTUNINKATOPbI AaBNEHNS.




5. Perynupyrowas u
HarpasnawLwan annapaTypa

FdlTOPHDBIE TVHPURT Al TdHDBI
NPSMOro 1 Hernpamoro
AeACTBIS.
MpefoXpaHUTeNb-HbIA 1
NepenvBHON PEXMMbI PaboTbl.
To4yHOCTb NoAfepXaHus
MOCTOAHHOTIO [JaB/e-Hus.
[ncTaHUMOHHOe yrnpasneHve
HaropHLIMU rMApPOKIanaHamu.
PasgenutenbHas naHesb M53.
PelyKUMOHHbIN KnanaH. Pacxop
yepes gpoccess. [pocceni n
perynsa-Topbl NOTOKA.
Knaccugukaums, KOHCTpyKUnn
N yC/IOBHble 0603HaYeHMNS
pacnpege-nutenein. O6paTHble

wnamaril

6. AKKYyMynaTopbl

KOHCTPYKLMM, XapaKTepUCTUKM
1 06/1aCTN NPUMEHEHUS
rPY30BbIX, NPYXKMH-HbIX 1
ra3oBbIX aKKyMy/fSiTOpPOB. PacueT
napameTpoB 1 Bblbop
aKkymynstopa. Cxe-mbl
rMapPONp1BOAOB C
aKKyMy/ISTOpamMu.

7. ®unbTpaums paboyein XXnIKocTm

CTOYHMKYM 3arpsizHeHus
XnaKocTe. TOHKOCTb
(unbTpauun. Tunel
(hMbTPO-3/1EMEHTOB.
Pa3meLLieHVe QUIbTPOB B
rmgpocucteme. GUALTPLI
HanopHble, NPUeM-Hble U
CNMBHble. OXNaxaeHne
YXMUAKOCTK, TENI006MEHHUKMN.

8. TpybonpoBoabl 1 YyNNOTHEHMS

BbI60p NPOXOAHbLIX CeYEHWI
Tpy6onposogos. MoTepn
[iaBeHns B Tpybonpo-Bogax.
Cnocobb! yNNoTHEHWIA
NOABVXXHbIX Y HEMOABUXHbIX
coeuHeHWin. Mate-puanbl v
KOHCTPYKLUMW YNNOTHUTENbHbIX
YCTPOWCTB. Moy NbHbIA MOHTaX
rMApo-annapartypsbl.




9. PerynvpoBaHue CKopocTu
rmapoasuratenei

1,2

MalumHHoe (06beMHOE)
perynmpoBaHie CKOpoCTy
HacocoM WUnv rMapoMOTO-POM,
KA n mexaHnyeckas
XapakTepucTunka (3aBMcrMoCTb
CKOPOCTU OT Harpysku).
[occensHoe perynMpoBaHue
CKopocTu "Ha BXxoge", "Ha
BbIXoAe" 1 "napannensHoe".
KA n mexaHn4eckas
XapaKTepucTuka.
PerynnposaHme CKOpoCTU
perynaTopom roToka.
[loCcTOMHCTBA U HefoCTaTKK
pasHbIX cnoco6os
perynmpoBaHus CKOpoCTy,
061acTn paLMoHaIbHOro
NPUMEHEHNS.

AupakTudeckas egnHuda: NpoekTnpoBaHme rnapocu

CTeM

10. OcHOBbI NPOEKTUPOBAHNSA
rMapoCUCTeM TEXHOIOMMYECKOro
060opyaoBaHus

1,3

TUNOBbLIE CXEMbI NMEPEK/THOYEHNS
CKOpOCTeW, nocnefoBarte/ibHoro
BK/TIOYEHUSA TMAPOABUraTesei ¢
NyTeBbIM YNpPaBIeHNeM U ¢
yrnpasneHneM o AaB/eHNIo,
CVH-XPOHM3aLMN ABVXXEHUIA,
pasrpy3kn HacoCoB. Y CTPOWCTBO
1 NPUHLMN paboThl
rMa-pocucTem
TEXHONOrMYeCKoro
060pyA0BaHMS Pa3NUYHOro
Ha3Ha4eHuMs. PacueT u BbIGop
paboumnx napameTpos, BbIGOP
HacoCcoB, ruapoasurartenei u
annapaTypsbl. Pacyet notepb 1
KM/ rngpaBnvyeckoin CUcTeMsl.
OCHOBbI pacyeTta Ha NMPOYHOCTb,
Hafe>KHOCTb,
NPOV3BOAUTENIbHOCTb.

AvpakTnyeckas eanHuua: MapaBAnYecKunii cneaaLumii npruBeog,




11. I'ngpasBnunyeckne cnegawme
npvBeoabl

Mmapoycunuteny 3010THUKOBbIE
(ogHo-, ABYX-,
YeTbIpexLuenesble), CTPYViHbIe,
"conno-3ac/noHKa".
MmapoycunuTenu KpyTALLEro
MoMeHTa. ['napasnnyeckre u
3/1EKTPOrnapaBInyeckme
clnefsLive npunBoabl.
AneKTpornapasnnyeckune
LLIaroBble NpUBOAbI.
CraTunyeckue 1 AMHaMUYeCKme
OLUNGKM cnefsLLero npueoga.
Cnegalimne ruaponpueoabl B
KOMMPOBaJIbHbIX CUCTEMAX
METa/INIOPEXYLLNX CTaHKOB,
TPaHC-MOPTHBIX MaLUMHaX 1
TEXHONOrMYeCKOM
06opyaoBaHuK.
"'vapoannapatypa c
Npo-NOpLUMOHa/bHBLIM
ynpas/ieHNeM 1 ee NPUMeHeHNe.

AnpakTuueckas egnHuua: OCHoB

bl MHEBMAaTUKN

12. IMHeBMOMNPUBOA 1
NMHeBMOaBTOMAaTHNKA

MpyHUMN SeACTBMA U CTPYKTYpa
NMHeBMaTUYECKNX CUCTEM
ynpassnieHns. Oco-6eHHOCTH
nHeBMocucTeM. Bo3ayx kak
pabouee Te/10 MHEBMOCUCTEM.
OCHOBHble napameTpbl
MHEBMaTUYeCKMX YCTPOMCTB.
AnnapaTypa noAroToBKu
BO34yXa. PacnpefenutensHas n
perynupytoLas annaparypa.
JTornko-BbluncnnTeNbHbIE
3N1eMeHTbI. ICMONHWTENbHbIE
yCTpOiACTBa: MHBMOLMANHAPSI
pasnMyHbIX TUMOB,
MHEBMOZBUraTesin ¢
BpaLLaTe/IbHbIM ABVKEHVIEM,
BaKyyMHble YCTPOMCTBA.
TunoBble CXeMbl YrpaBeHns n
MHEBMOMPYBOAbI
TPaHCMOPTHO-TEXHOIOMMYECKNX
MaLLWH.

Tabnuua 3.2

TeMbl NabopaTOPHbIX paboT

AKTUBHbIE
bopMblI, yac.

Yacbl

CcCblIKM Ha
pesynbTaThbl
00y4YeHuns

YuebHas AesTeNbHOCTb

Cemectp: 7

AnpakTuueckas eguHuua: OCHOBbI MMAponprBoaa

1. Knaccugmkaums
rMApPONHEBMONPUBOAOB.
MpuHUMNLI fercTBUSA
ruapoarnaparypbl, UCMO/b3yeMON
B I'VAPONHEBMOMNPUBOAAX.

1,2

M3y4yeHne Knaccupukaumm
rMaponHeBMONpPUBOLOB,
NpUrLMnoB AeicTBuA
rugpoannapatypbl; 0603Ha4eHUs
rugpoannaparypbl Ha CXxemax B
COOTBETCTBMU CO CTaHAapTamm
ECKA.

AvpakTnyeckas eguHuLa: MmapaBanyeckre MallnHbI, PEryvpytoLas u Harnpasasiowas

annapartypa




2. KOHCTPYKLMM 06BEMHBIX
rMAPOMOTOPOB U MAPOMOTOPOB.

W3yyeHne ocobeHHOCTel
KOHCTPYKLMMN 06BEMHbIX
rM4POMOTOPOB U MAPOMOTOPOB.

0 4 1,23
VccnenoBaHme paboumx MonyyeHne 1 uccnegosaHme
XapaKTepUCTMK rMapomMoTopa. pabounx xapakTepucTuk
rmapomoTopa.
AvpakTundeckasa eguHmya: NMpoekTnposaHme rnapocuUcTem
3. 'maponpusog ¢ Jpocce/bHbIM ViccnenoBaHue rnponpuBoja C
perynmpoBaHneM BbIXOAHOIO 0 5 1,2 [pOoccenbHbIM PerynMpoBaHnem
3BEHa. BbIXOAHOr0 3BEHAa.
o WccneposaHme 06beMHOM0
4. O6beMHbIN rMaponpueog,
o rMaponpuBoja, ynpasnsemoro
yNpasseMblil MPOMbILLNEHHbIM
NPOMbILLIEHHBIM JIOTMYECKUM
nornyeckum KoHTposnnepom (MJK) 0 5 1,2
KoHTponnepom (MJIK) npu
npv NocnefoBaTe/lbHOM
o nocnefoBaTe/IbHOM BKIHOYEHUN
BK/IOUYEHUN TUAPOLBUTaTENEN. o
rMapopBurarene.
Tabnmuya 3.3
CcblIKM Ha
. | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YyebHada aesaTeNlbHOCTb
(hopMblI, yac.
06y4YeHuns
CemecTp: 7
OunpakTnyeckasn egnHumua: OCHOBbI rMAPONpPUBOAA
VI3yHERVE ROHCTPYRONT,
npuHUMNa paboTbl 1 pacyeT
OT[e/IbHbIX NapaMeTpoB
1. N3ydeHmne KOHCTPYKUUA 3 3 1 HamnopHbIX rMApoKIanaHoB
rMapaBInNyeckoi annapaTypbl NPSMOro 1 Hermpamoro
AeACTBUS, 30/T0THUKOBOTO
pacnpegenuTens,
OnpegeneHve 3aBUCMMOCTH
o NPOV3BOANTENBLHOCTY,
2. /13yyeHne KOHCTPYKUNIA 1
moLyHocTn 1 Krj
onpegeneHne paboumx 3 3 1,3

XapPaKTeEPUCTUK 00BEMHbIX HAaCOCOB

LLIECTEPEHHOr0 U NNacTnH4YaToro
HacoCOB OT AaBNEHNA Ha
BbIXO/E.

AvpakTnyeckas eguHuLa: MmapaBanyeckre MallnHbI, PeryvmpyoLas u Hanpaeasowas

annapartypa

3. VccnepoBaHme xapakTepucTmk
rmgpomoTopa

1,3

3yueHre KOHCTPYKLUMK 1
npuHumna paboTsbl
aKCVasibHO-MOpPLLHEBOrO MOTOpa
15. OnpegeneHvie
3aBMCMMOCTENA YacToThbl
BpaLLeHMs OT AeNCTBUTENIbHOIO
pacxoja, 4acToTbl BpaLLeHns OT
napameTpa peryimpoBaHus npu
ApOCCe/IbHOM YNpas/ieHnn,
06beMHoro K ot yactoThl
BpaLLEeHuS.

AvpakTnyeckas eguHuLa: MpoeKTUpPoBaHMe rMApPoCUCTeM




M3yyeHne MeTo0B
JpoccenbHOro perynnpoBaHns
CKOPOCTU C YCTAHOBKOWA
[ipoccens v perynatopa pacxoja

4. ViccnenosaHme rmaponpuBoja ¢ Ha BXO/le, Ha BbIXOfe U
[POCCE/bHbLIM YTpaB/EHNEM 2 2 1,3 napannenbHo rApoABUraTento.
CKOpOCTM OnpeaeneHne MexaHU4ecKoi

XapaKTepuUCTUKM (3aBUCUMOCTU
CKOpPOCTU OT Harpysku) n Krna
MPVBOAOB B pasHbIX NMPUBOAAX
MOCTYNaTe/lbHOro ABVKEHUS.

Onpegenenne nonHoro K,
BCel CMCTeMbI, MOJTHOTO,
06BEMHOrO ¥ rMapaBNNYecKoro
KT/, cuctembl ynpasneHus.

5. VccnefoBaHuve rugponpusoia
BpaLLlaTe/lbHOro ABMKEHUSA C 3 3 1,3
[pocce/bHbIM YrpPaB/eHNEM

OugeHKa (hyHKUMOHaNbHbIX
BO3MOXHOCTEl npueojaa ¢
HECKO/IbKUMMU

3 3 1,3 NCMOMHUTENbHBIMA
AauratensamMu. MoctpoeHme

6. AHa/IM3 TMAPaBANYECKNX U
MHEBMAaTMNYECKMX CUCTEM
LMKMIOBOro aBTOMAaTUYECKOro

ynpaeneHus "
Avarpammel “repemMeLleHue -
war".

AngakTnyeckas eguHmua: OCHOBbI MHEBMATUKU

7. ®U3NYeCKOe MOLENNPOBaHMe AHanM3 NoCTaBNEHHON 3aaaun,

paboyero LmKa TEXHONOrMYECKOi 2 2 19 COCTaB/IeHME NPUHLMNAILHOM

MaLLWHbI CpesCcTBaMu ’ CXeMbl, CO0pKa U UCTbITaHUE Ha

NMHEBMOaBTOMATVKM CTEHJE.

4. CamocTosiTe/IbHasA paboTa 06yyaroLLerocst

CcbINkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMocToATeNIbHOM paboThbl pesynbTaTtbl
BbIMO/IHEHWE [KOHCY/IbTaumuu
00yyeHus
CemecTp: 7
1 |KOHTpOsbHble paboThbl 1,2,3 12 2

PeweHve 3agay: LLnHKopeHKo E. B. TUMNoBble rvapasinyeckne CXeMbl aBTOMaTU3POBaHHOTO
obopyaosaHus : yuebHoe nocobue / E. B. LUnHkopeHko, B. . KaniuH ; HoBocK6. roc. TexH. yH-T. -
Hosocunbupck, 2005. - 58, [1] c. : un. OpraHu3aums caMoCToATeNIbHOM paboTbl CTyAeHTOB HoBOCMGMPCKOro
rocyfilapCTBEHHOI0 TEXHWYECKOr0 YHMBEPCUTETA : METOANYECKOe PyKOBOACTBO / HOBOCKO. roc. TeXH. YH-T ;
[cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocmbumpck, 2016. - 19, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3 |23 |2

PaboTa C KOHCNEKTOM JIEKLMIA N UCTOYHMKaMU M3 CNINCKA PEKOMEHYeMOW inTepaTypbl: TMaponpuBoL 1
rmapoaBTOMaThKa : METOAMYECKMNE YKa3aHNA K nabopaTopHbIM paboTam no gvcumnanHe “lrmapasnvka v
ruaponpueog” ans MT® Bcex crneumansHocTel 1 hopm 06yyeHns / HoBocnb. roc. TexH. yH-T ; [cocT.: B.
M. KannuH, E. B. LLInHKopeHKO]. - HoBocnbupcek, 2004. - 37, [2] c. : uA.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2004 _2636.rar OpraHu3aLus camocTosATeNbHON paboThbl
CTyfileHTOB HOBOCMOMPCKOro rocyiapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA : METOLNYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa]. - HoBocunbupck, 2016.
-19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 |I'Io,u,r0TOBKa K aTTecTauumu 1,2,3 |28 |3




MofroToBKa K 3aluTe 0TYeTOB N0 labopaTtopHbIM paboTam (paboTa C KOHCNEKTOM NIEKLMIA N UCTOYHUKaMU
3 CNMCKa PEKOMEHYEMOI NUTepaTypbl; NOArOTOBKA N/aHa 0TBETOB HA KOHTPO/IbHbIE BONPOCHI MO
nabopartopHbIM paboTam). : MMaponpueo4 1 rmapoaBTOMAaTHKA : METOAMYECKME YKa3aHUA K
nabopaTopHbIM paboTam no gucumnanHe "IM'vapasavka u rmaponpmeog™ ana MT® Bcex creyuaibHoCTel v
thopm 06yyeHmns / HoBocu6. roc. TexH. yH-T ; [cocT.: B. . KannuH, E. B. LLUnHKopeHko]. - HoBocnbupcek,
2004. - 37, [2] c. : wn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2004/2004_2636.rar
LLInHkopeHKo E. B. TunoBble ruapasinyeckmne CxeMbl aBTOMaTU3MPOBAHHOIO 060PYA0BaHUS © y4ebHOoe
nocobue / E. B. LLInHKopeHKo, B. M. KannvH ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2005. - 58, [1] c.
> 1. OpraHunsanms camocTosATeIbHOM paboTbl CTYAeHTOB HOBOCMBUPCKOro rocyAapCTBEHHOMO
TEXHMYECKOr0 YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKMO. roc. TexH. yH-T ; [cocT.: FO. B.
HukutuH, T. FO. CypHuHa). - HoBocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

5. TexHoNorusi 0byyeHns

[ns opraHn3aumMm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCA, a TaKKe NPoBeAeHNs
KOHCYNbTaUMiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorum (Tabn. 5.1).

Tabnunua 5.1
,U,ES:lTeﬂbHOCTb |/|HCbOpMaLl,VIOHHO-KOMMyHI/IKaLU/IOHHbIe TEXHO/TI0TUN
MHthopmMmmpoBaHue e-mail:ermolov@corp.nstu.ru; Moptan HITY
KoHcynbTMpoBaHue e-mail:ermolov@corp.nstu.ru
PasmeLLeHne yuebHbIX
WeHney Moptan HITY; 36C
martepuasion
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (POpM Kope! (pOpMMpyelV'b'X
KOMnNeTeHUunn
1 |[Aunckyccusa OlK.4;

@opmupyeMble YMEHHH: Y3. YMETh OMPEneisaTh KOH(PUTYPALIUIO CUCTEM aBTOMATH3ALINH,
MIPaBUJIEHO BBIOMPATH OCHOBHBIE 3JIEMEHThI

Kparkoe onucanue npumveHenun: Paz0op KOHKpETHBIX CUTyallil B TPAKTUYECKOM CBSI3H TEOPUHU
C peasibHBIMU 00BEKTaMH B (popMe TUCKYCCHUU

6. MpaBnna aTTecTaLumn 06yyatoLLMXCs Mo YUeGHOM ANUCUUNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE UCnosb3yeTcs 6aibHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHthopmaums o bBPC npusegeHa B Tabn. 6.1.

Mopapo6Has nHpopmaums o BPC npusoamTcs B MpunoxeHnun Nel K paboyei nporpamme.

Tabnuua 6.1
MuH. <
OueHnBaeMble BUbl AeSATENIbHOCTY 00y4YatoLLmXCs 62 MakcumManbHbI 6ann
CemecTp: 7
Jlabopamopnas: BeionHeHue U 3amuTa JJadopaTOPHBIX PadoT | 15 30

KoHTponupytoLmne MaTepuanbl NPUBOAATCS B “MMAPONPUBOA 1 TMAPOaBTOMATKA : METOAMYECKME YKa3aHKs K nabopaTopHbIM paboTam no gvcumnavHe “napasnvka n
ruaponpusog” ans MT® Bcex cnewmansbHocTe 1 hopm 06ydeHms / HoBocm6. roc. TexH. yH-T ; [cocT.: B. W. KannuH, E. B. LLInHKopeHKo]. - HoBocubmpek, 2004. - 37,

[2] c. : un.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2004/2004_2636.rar"
15 | 30

Hpakmzmecr{ue 3anusmus: Pemenue TIPaKTUYCCKUX 3ana4
KoHTponumpytowwye matepuasbl NpueoasaTcs B "LLIMHKopeHko E. B. TunoBble rmapasBnmMyeckme cXemMbl aBTOMaTU3MPOBaHHOIO 060pyaoBaHus : yuebHoe nocobue / E. B.
LLInHKOpeHKo, B. M. KannuH ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, 2005. - 58, [1] c. : un."




Koumponvruvie pabomei: BrinonHeHUe U 3a11UTa KOHTPOIBHON 10 20
paboThI

KoHTponmpytowme MaTepuasibl NpuBoAATCs B "LLIMHKOpeHKo E. B. TunoBble r’MapaBanyeckmne CXemMbl aBTOMaTU3MPOBaHHOMO 060pya0BaHus : yueGHoe nocob6ue / E. B.
LLInHKOpeHKo, B. M. KannwuH ; HoBocwmb. roc. TexH. yH-T. - HoBocnbumpck, 2005. - 58, [1] c. : un."

3auem:

10 20

KoHTponmpytowme Matepuasibl (CNMCOK BOMPOCOB) NpUBoAsTCs B "LLIMHKOpeHKO E. B. TMNoBble rigpaBnmyeckiie CXeMbl aBTOMATV3MPOBaHHOTO 060pYA0BaHUS © y4e6HOe
noco6ue / E. B. LLnHkopeHkKo, B. L. KanauH ; HoBocK6. roc. TexH. yH-T. - HoBocmbupck, 2005. - 58, [1] c. : un."

B tabnuue 6.2 npefcTaBfieHO COOTBETCTBUE (DOPM KOHTPONA 3asB/19eMbIM TpeboBaHUAM K
pe3ynbTaTtam OCBOEHMUS AUCLUMINHDI.

Tabnmuya 6.2

Kogb! PopMbI KOHTPONA

KOMMNeTeH
< PesynbTaTbl 06yyeHUs
L1 3awmTa | KoHTp. 3

droc niP Db, auer

OMK 4 y3. yMeTb ONpeeniaTb KOHPUIypaLmio CUCTEM aBTOMaTM3aLMK, NPaBuibHO BbIGUPaTb + + +
" |OCHOBHbIE 3/1EMEHTbI
IMK.7 | 32.3HaTb OCHOBHbIE TEXHONOTrMYECKINE MPOLIECCHI U BUAbLI 060PYL0BaHMA + + +
MK.8 | 34.3HaTb MeTOAbI pacyeTa 3/eMeHTOB 060PYA0BaHMUA + + +

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNeH B NPUIoXeHWn Ne 1 K paboyeit
nporpamme.

7. lutepatypa

OcHOBHas nnTepaTypa
1.'yces A. A. T'unpasnuka : yueOuuk njist By30B / A. A. I'yces. - Mocksa, 2013. - 285 ¢. : i,
TadJ.
2. l'unpaenuka, rUAPOMAITHHBI U THAPOIIPHUBOILI | [yueOHuK st BTy30B / T. M. Bamra u mp. ]. -
Mockga, 2013. - 422, [1] ¢. : uin.. - ABT. yKka3aHsl Ha 3-i C..

3. I'poxorckuii [1.B. OCHOBBI I'HAPABIMKH U THAPOIIPHUBOL [ DIEKTPOHHBIM pecypc]: yueOHoe
nocobue/ J1.B. I'poxoBckuii— DyekTpoH. TekctoBelie nanubie.— CII6.: [Tomurexnanka, 2016.—
237 ¢.— Pesxxum noctyna: http://www.iprbookshop.ru/58852 html.— 3BC «IPRbooks»

[lononHnTenbHas nuTepaTypa

1. Kynunoe B. A. I'unpaenuka : yueOHOe mocoOue [1jist By30B B 001aCTH TEXHUKH U TEXHOJIOTHH /
B. A. Kyaunos, O. M. Kapramos. - M., 2007. - 198, [1] c. : un.

2. Jlenemikuu A. B. T'uppasnuka u rugponHeBmonpuson. B 2 u.. Y. 2 : yueOuuk / A. B. Jlenemmkun.
A. A Muxaiinun, A. A. Hlefinak ; nox pen. A. A. Illeitnaka ; Mock. roc. unaycTp. yH-1, UH-T
muctadu. obpazosanus. - M., 2007. - 350 ¢. : un.

3. CeemnukoB B. K. Cranounsie ruaponpusozs! . cripaBounuk / B. K. Cemrnukos, A. A. Ycos. -
M., 1982. - 464 c.

4. Tocteer HO. A. 'unpasnuka u razonunamuka. Y. 1 : yue6Hoe mocodue / FO. A. T'ocrees ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2008. - 103, [1] c. : wn.. - Pesxxum moctyna:
http://www library.nstu.ru/fulltext/metodics/2008/gost. rar

5. 'mppasiuka, THAPOMAIIUHEI U THAPOMHEBMOIIPUBOL | y4eOHOe mocodue Iyisi By30B MO
CHEeHATLHOCTSIM HAITPABJICHUSI TOATOTOBKH JUIUIOMHPOBAHHBIX CHICLIMAJIUCTOB " DKCILTyaTaLIlHs
HA3eMHOT'0 TPAHCIIOPTa U TPAHCTIOPTHOTO 00OpynoBaHus"

/[T. B. AptembeBa [u mp.] ; mox pen. C. IT. Crecuna. - M., 2006. - 334, [1] c. : un

6. 'aponpuBo ¥ TUAPOITHEBMOABTOMATHKA | pabodast MporpamMma U MeTOIUYeCKre YKa3aHUs K
BBITIOJTHEHHUIO pacueTHO-rpadudeckoit padoter mst MT® Bcex crienuanpHOCTEN B hopM 00yueHus
/ HoBocu®. roc. TexH yH-T ; [cocT.: B. M. Karumn, E. B. Iluakopenko]. - Hoocubupck, 2002. - 23
c. : Tabu.

NHTepHeT-pecypcsl




1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlansy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeToauyeckoe obecneyeHme

1. T'unponpuBon ¥ rUAPOABTOMATHKA | METOIMYECKHE YKAa3aHUs K JJA0OpaTOpHBIM paboTam 1o
mucuurutae T uapasnuka u ruaponpuson” it MT® Bcex crieuuansHOCTElR U (hopm 0OyueHwmst /
Hoocub®. roc. TexH. yH-T ; [coct.: B. . Karuun, E. B. Illuukopenko]. - HoBocubupcek, 2004. - 37,
[2] c. : mi.. - Pesxum moctyma: http://www. library nstu.ru/fulltext/metodics/2004/2004 2636.rar

2. lMTunkopenko E. B. TumnoBsle ruapaBauyeckue cXeMbl aBTOMaTH3UPOBAHHOTO 000PYIOBAHUS
yuebHoe nocobue / E. B. IlTunkopenko, B. M. Karumn ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
2005. - 58, [1] ¢c. : s

3. Opranmsanus caMoCTosTenpHON paboTsl cTyaeHToB HoBOCHOMPCKOro rocyiapcTBEHHOTO
TEXHHYECKOTO YHUBEPCHUTETA | MeTonuueckoe pykoBonctso / HoBocu®. roc. TexH. yH-T ; [cocT.: 0.
B. Huxutus, T. 0. Cypruna). - HoBocubupck, 2016. - 19, [1] c. : Tabn.. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Office
2 Microsoft Office
3 Microsoft Windows

9. MaTepuranbHO-TEXHMYECKOE 06ecneyeHme

J1TabopaTopHbIi CTEHA

Ne HanmeHoBaHWe HasHa4deHune
1 |CTEHZA N4 Wccnep.rugpomoTop u MpoBeaeHVe nabopaTopHbIX paboT
rmaponepesaym




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAITUH

“YTBEP)XKJIAIO”

JIEKAH ®MA

K.T.H., morieHT M.E. Bunsbeprep
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

I'maponHeBMoOaBTOMATHKA
Oo6pazoBarenpHas mporpamma: 15.03.04 ABromaruzaiiys TEXHOIOTUYECKUX MPOIIECCOB U
MIPOU3BOJICTB, MPOGUIIH: ABTOMATH3AIMS TEXHOJIOTHIECKUX MTPOILIECCOB U MPOU3BOICTB B
He(dTerazoBoM KOMIUIEKCE

Hosocubupck 2017



1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O60061eHHas cTpykTypa (OH/Ia OLEHOYHBIX CPEJICTB MO JUCHUILUIMHE | MApOMHEBMOABTOMATHKA
npusezeHa B Tabnure.
Tabmmima

Tanbl OMEHKH KOMIETeHIHH

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeH UMt Tembl TEKylero IIpome:xyTounas
KOMHETEHIHH (3HAHMS, yMeHHsI, KOHTPOJISt aTTecranus (3K3aMeH,
HABBIKH) (xypcoBoii mpoexT, 3ayer)
PI'3(P) u ap.)
OIIK.4 cniocobHOCTH |y3. yMeTh W3ydeHue KOHCTPYKIUU KontpombHsle 3auert, Bompockl Ne 1-
y4acTBOBAaTh B OTIpEeNeTsATh THJpaBJIMYECKOl annaparypbl  [pabotel OTyer mo |51
paspabotke KOH(UTYpanuio WzyyeHnne kOHCTpYyKUMit 1 nabopaTopHOU
00001IeHHBIX cucTeM olpezeseHne pabounx pabore Nel-4
BapUaHTOB PEIICHUsI |aBTOMATU3AIINH, XapaKTEePUCTUK OOBEMHBIX

mpo0JieM, CBSI3aHHBIX
¢ aBTOMaTu3aImei
MPOU3BOJICTB,

IIPaBUIILHO BHIOMPATh
OCHOBHBIE JIEMEHTHI

HacocoB MccaenoBanue
THIPOIPUBOJIA C APOCCEITEHBIM
YIpaBICHUEM CKOPOCTH

BEIOOpE HA OCHOBE Knaccudpukarms
aHaIM3a BAPHAHTOB THIPOITHEBMOIIPHUBO/IOB.
ONITHMAJIEHOTO [MpuHOMIE! nelcTBUA
MPOTHO3MPOBAHUS THIPOANIapaTypebl,
MOCIIEACTBUM HCIOJIb3YEMOM B
peleHus THIPOITHEBMONIPUBOAX.
KoncTpykimu 065eMHBIX
THIPOMOTOPOB U
rupoMoTopoB. Mccnenosanue
pabo4nX XapaKTepUCTUK
rugpomoropa. OCHOBBI
MIPOEKTUPOBAHUS THAPOCHCTEM
TEXHOJIOTHYECKOTO
obopynoBanus PerynupoBanne
CKOPOCTH THJIpOJIBUraTeIet
[K.711T 32. 3HaTh OCHOBHBIE | 'MapaBIMUECKHE MAILTUHbBI KonTponbubie 3auer, Bonpochl Ne 1-
CIIOCOOHOCTD TEXHOJIOTHUECKHE I'mppaBnmueckue cuensuye pabotst Otyer mo |51
y4acTBOBaTh B MIPOIIECCHI U BUJIBI npuBoisl 'naponpusos ¢ nmabopaTopHOH
paspaboTke o00opymoBaHuUs JPOCCENBHBIM peryiupoBanuem |pabote Nel-4
MPOEKTOB 110 BBIXOJTHOTO 3BeHa. MexaHuKa
aBTOMAaTHU3aLUU XKHUAKOCTeH 1 ra3oB OOBeMHBII
MIPOM3BOJICTBEHHBIX THIIPOIPUBO/I, YIPABIISIEMBbIH
Y TEXHOJIOTHYECKUX TIPOMBIIIICHHBIM JIOTHYECKUM
MPOIIECCOB, koHTpoiutepoM (IIJIK) mpu
TEXHUYECKUX TI0CJIEI0BATEIILHOM BKITFOUCHUH
CPEICTB U CUCTEM THIPOABUraTEICH.
aBTOMaTH3aLIUHY, ITreBmMonpuBOA U
KOHTPOJI, ITHEBMOABTOMAaTHKa
JTUarHOCTHKH, PerynupoBanue ckopoctu
WCIIBITAaHUH, TUAPOJBUTATETIEH
yIpaBIEeHUS
mporieccamu,

KU3HEHHBIM LIUKJIOM
IPOAYKLMH U €€
KayeCTBOM, B
IIPAKTUYECKOM
OCBOCHUU U
COBEPIIECHCTBOBAHUHU
JIaHHBIX IIPOLIECCOB,
CPEJCTB U CUCTEM

MK.8/IIT 34. 3HaTh METOJbI AHanu3 TupaBIUYECKUX U Kontpombusle 3auert, Borpockl Ne 1-
CIOCOOHOCTH pacdera 3JIEMEHTOB  |ITHEBMATHYECKUX CHCTEM paboter Otyer mo (51
BBITIOJTHATH pa00THl | 000pYyIOBaHHUS [UKIIOBOTO aBTOMATHYECKOTO nmabopaTtopHoi

110 aBTOMaTU3aIunu
TCXHOJIOTHYCCKNX

ynpasieHus: U3yuenue
KOHCTPYKIHWH U OTIpeJIeIeHHe

pabote Nel-4




IPOLECCOB U pabo4mx XapaKTepUCTUK
MPOU3BOJICTB, HX 00BEMHBIX HACOCOB
o0ecreueHNI0 HccnenoBanue runponpusomaa
cpeacTBaMu BPAIIATEIbHOTO ABUKEHHS C
aBTOMATH3ALUH U JPOCCENbHBIM YIPaBICHHEM
yTIpaBIeHNUS, HccnenoBanue ruponpuBoa ¢
TOTOBHOCTh JPOCCENbHBIM YIPaBICHHEM
UCIIOJIb30BaTh ckopoctu Mccnenosanue
COBpPEMEHHBIE XapaKTEepUCTUK TUIPOMOTOPA
METOJBI U CPEICTBa KoncTpykumyu 00beMHBIX
aBTOMAaTH3alnH, THIPOMOTOPOB U

KOHTPOJIS, rugpomoropos. MccnenoBanue
JMarHOCTHKH, pabounX XapaKTEPUCTHK
UCIIBITAHUH 1 rugpomoropa. OCHOBBI
yTIpaBICHUS MIPOEKTUPOBAHUS THAPOCHCTEM
IpOLIECCAMH, TEXHOJIOTUIECKOTO
KU3HEHHBIM ITUKIIOM 000pyIOBaHUS

HPOIYKIUH U €€

KaueCTBOM

2. MeToauKa OleHKH 3TanoB (OPpMUPOBAHNSI KOMIIETEHIIMI B paMKaX THCHHIINHBI.

[TpoMexyTouHast aTTecTanus MO JUCIHMILIAHE MPOBOIUTCS B 7 ceMecTpe - B (opme 3adera, KOTOPHIH
HampaBlieH Ha olleHKY chopmupoBanHocTy komnerenuui OITK.4, TIK.7/I1T, TTK.8/1IT.

3auer MpoBOAWTCS B MUCBMEHHOHW (opme, mo Omieram. buier dopmupyercs no criemyromeMy npaBuiy: 1
IPaKTUYECKOE 3aJlaHue, HAlPaBIEHHOE HAa BbIABICHHE YPOBHS BIIAJICHUS 0Aa30BbIMU HABBIKAMHU PELICHMS
TUIOBBIX MPAKTUYECKUX 33/1a4 U 2 TEOPETUYECKUX Bompoca. TpeOoBaHUS K 3a4eTy, COCTaB OWJIETOB U
IpaBUiIa OLIEHKU C(OPMYIMPOBAHBI B TACIIOPTE 3a4eTa.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUH MTPOBEPSETCS MPH MPOBEACHUN MEPOIPHUATUH TEKYILETro
KOHTPOJIS, yKa3aHHbIX B TaOnuie pazjena 1.

B 7 cemectpe 00s13aTeIHHBIM 3TAlIOM TEKYIIEH aTTECTAIMHU SBJISIETCS KOHTPOJIbHAs padoTta. TpeboBaHus K
BBITTOJIHEHUIO KOHTPOJBHOM paldoThl, COCTaB M IMpaBUja OLEHKH C(OpMyTUpOBaHBI B TMacrnopre
KOHTPOJIbHOHN paboThI.

OO0u1me npaBuiia BEICTABICHUS OLIEHKU 10 AUCLUIUIMHE ONPEAETSAIOTCs 0aUIbHO-PEUTHHTOBOM CUCTEMOM,
IpUBEIEHHON B paboyeil mporpaMMe yueOHON AUCIUILIINHBIL.

Ha ocHOBaHuM mpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIUI BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHumit OIIK.4, TTK.7/IIT, I1IK.8/IIT, 3a koTOopble OTBEUaET NUCLUUIUIMHA, HA PA3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETCHIIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAHUH,
TEOPETUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTUYHO, MPOOEIIbl MOT'YT HOCUTD CYILIIECTBEHHBIN XapakTep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepranioM cpOPMHUPOBAHBI HE 1I0CTATOYHO,
OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOTrpaMMON OOyueHHUs y4yeOHBIX 3aJaHMi HE BBINOJHEHbBI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. VYpoBeHb BBHINONHEHUS pabOT oOTBeYaeT OOJIBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COJIepKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBbIE MPAKTHYECKUE HAaBBIKU pabOThI C OCBOEHHBIM MaTepHaIOM B OCHOBHOM C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoi oOydeHus y4yeOHBIX 3a/laHUi BBIMOJIHEHO, HEKOTOphIE
BU/JIbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHUS] padOT OTBEYAET BCEM OCHOBHBIM TpPEOOBaHUSIM, TEOPETHYECKOE
coJiep’kaHHe Kypca OCBOEHO MOJHOCTBbIO, 0e3 MpoOesioB, HEKOTOpPhIE MPAKTUUYECKHWE HABBIKU PabOThI C
OCBOEHHBIM MaTepuaioM c(hOpMHUPOBaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMOi 00y4YeHUs
yueOHbIEe 3aJJaHUs BBIMOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0aJlIOB, HEKOTOPBIE U3 BHINOJIHEHHBIX 33JaHUH, BO3MOXKHO, COJIEpkKAT OLIUOKH.

IIponBUHYTBI. YPOBEHb BBINOIHEHHs paOOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COAEPKaAHHUE
Kypca OCBOEHO TOJIHOCTBIO, O€3 Mpo0eoB, HEOOXOIMMbIE TTPAKTUYECKUE HABBIKA PAOOTHI ¢ OCBOCHHBIM
MaTepuasioM CGOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE NIPOrpaMMOi OOydeHUs ydeOHBIC 3aJaHus
BBINOJIHEHBI, KAYECTBO MX BBIIOJIHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIMH

IHacniopT KOHTPOJILHOM PadOTHI

IO JUCLMIIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. Meroauka oueHKH

B xoHTponbHOM paboTe onpenensercs nojaadya Hacoca Qp IpU 3alaHHON CKOPOCTH, a TaK )Ke
CpaBHHUBAIOTCA BCIUMYMUHBL HOTpC6H$I€M0171 HAaCOCOM MOIIHOCTH IpPH YMCHBIICHHUU €ro noaa4u
JIPOCCEIINPOBAHUEM 3a]IBHYKKON WJIM U3MEHEHUEM YacCTOTHI BPALICHUS.

KoHTpoJIbHAS TOKHA CONEPIKATD:

- TUTYJIbHBIN JIUCT;

- 3a/laHue ¥ UCXOJHbIEC JaHHBIC U1 MHAUBUAYAIBHOIO BAPUAHTA;

- pC€UICHUC CO BCCMU HGO6XOILI/IMI)IMI/I IMMOsICHCHUAMU, 3aBCPIIAIOIICCCS BBIBOJIOM,

- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPBHI.

2. Kputepuu ouneHku

* PaGoTa cuuraercs He BbINOJHEHHOM, eciii PI'3 BBIMOJIHEHO HE MOJHOCTHIO, B pacyeTax
JOTIYIIEHbl 3HAUUTENbHbIE OMIMOKH, OTCYTCTBYIOT apryMEHTHPOBAHHBIC MOSICHEHHS, MPH
3alUTe TOKa3aHbl OYEHb Clladble 3HaHMS TeopeThdyeckoro marepuana. KommdectBo 6amioB
cocrasirszeT ot O 10 9.

* PaboTa cumMTaeTCs BBINOJIHCHHON HA IOPOrOBOM YpOBHE, €CIM B pacyeTax JOMYIICHO
HECKOJIBKO HE3HAYUTEIIbHBIX OIIMMOOK, OTCYTCTBYIOT apryMEHTHPOBAHHBIC IMMOSCHEHUS, MPHU
3alllMTe II0Ka3aHbl CJIadble 3HAHUS TEOPETHYEeCKoro marepuaina. KoaumdecTBo 0ajuioB
cocrasisget 10.

» PaboTa cunTaercs BBIIOJHCHHOM HAa 0a30BOM YPOBHE, €CIIM CTYACHT JIOIYCTHJI HECKOJIBKO
HE3HAYMTEIbHBIX OMIMOOK B pacyerax, HE II0Ka3ajl TIJIyOOKMX 3HAaHUH TEOPETHYECKOIro
Marepuaia, HO II0 KJIIYEBBIM BONpOcaM HPHBET OOOCHOBAHME BBIIOJHCHHBIX PaCcyCTOB.
KomnunuectBo 6amioB cocrasisgeT oT 11 mo 13.

* PaGoTa cuuTaeTcs BBHINOJHEHHOH HAa MPOABHHYTOM YPOBHE, €CIH CTYJASHT CMOT O00OOIIHTH
MPaKTUYECKHH M TEOPETHYECKUH MaTepHall, MpUBET 4YETKOe OOOCHOBAHHME BBITOTHEHHBIX
pacyeToB, Ha 3alUTe IMOKa3ajd IIYOOKHE 3HAaHHUS TEOpEeTHYECKOro Marepuana. KoaudecTBo
0aiutoB coctasisteT oT 14 mo 20.

3. HIkaJuaa oueHkun

B oOmieii oneHke mo AUCHUIUIMHE Oauibl 32 KOHTPOJbHYIO pabOTy YYHUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpaMMme JAUCLUHUIIIUHBL.

4. TlpuMep BapMaHTa KOHTPOJIbHOI padoT
KonTponbnas padora Nel:

LlenTpoOeXHBIN HacoC MOJHUMAET BoAy Ha BbhicoTy H mo tpybam ¢ mapamerpamu li, di,
M, Iz, d2, A2, kak n300paxeHo Ha pucynke 1. M30bITOUHOE HaBieHue B pesepByape Po.



12, d2, A2

3a0BIEEKA

Pucynox 1
1. Onpenenuts nogauyy Hacoca Qg mpu ckopoct n=900 06/MHH.

2. CpaBHUTh BEJIMYUHBI MOTPEOJIIEMON HACOCOM MOIIMHOCTH IPU YMEHBUIEHUH €ro
nosa4yu Ha q % IpOoCCeNMpOBaHUEM 3aIBHIKKON WM U3MEHEHUEM YacTOThI BPALLEHUS.

MecTHbIE COMPOTUBIICHHS YYTCHBI IKBUBAJICHTHBIMU JUIMHAMHU U BKJIFOYCHBI B 3aJJaHHBIC
JUHBI TpYO. Xapaktepuctrka Hacoca npu n=900 06/mMuH npuBeaeHa B Tadbmune 1.

Tabnuna 1. Xapakrepuctrka 1eHTpooexHoro Hacoca nmpu n=900 06/mMuH.

Qu-10°, m'/c 0 20 40 60 80
H, m 12,5 13,5 12,8 9,5 6
n , % 0 0,68 0,82 0,73 0,55

Wcxonnple qanubie 115 BapuaHTa 1.

Bapuaur | Hom [ Lo [di-107m o107 [ o [ o107 m | oo
l ] 8.2 15 2 186 20 325
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Cocrasutens: B.. Epmonos
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTpoBaHUs TEXHOIOTUYECKUX MAIIHH

IHacnopr
NPaAKTHYECKUX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. MeToauka olleHKH

Ha npaktudeckux 3aHATHSIX OLIEHMBAETCS YMEHUE CTYAEHTOB pelaTh IMPAKTHYECKUE
3a/1a4M, JUIsl YEr0o Ha Ka)kJIOM 3aHSITHM [IPEAIAraeTcsl BbIIOJIHUTD J1BA 3aJaHUs.

[Tocne odopmieHust pemieHHONW 3aJayd CTYACHTHI JOMYCKAlOTCA K 3aluTe. 3amuTa
NPaKTUYECKUX padoT TMPOBOAMUTCS B YCTHOM WJIM THUCBMEHHOH (¢opMe IO BOmpocam,
COOTBETCTBYIOIIIMM TEMAaTUKE 3aJad. Tak ke IMperojaBarellb BIOpPaBE 33/1aBaTh CTYAEHTY
JIONIOJTHUTEIbHBIE OOIIKE BOIPOCHI B paMKaX JUCLUILUIMHBL.

2. Kputepuu oleHKH

* Paborta cunTaercsi He BHINOJHEHHOM, €CITM BBHIIIOJHEHBI HE BCE 3aJaHMs, CTYACHT HE OCBOWII
NPaKTUYECKUH MaTepHall U HE CMOT 0000IIUTh TeopeTHyecKuii Marepuan. OeHKa COCTaBIsET
ot 0 1o 14 Ganos.

* Pabota cunTaercst BHITOJHEHHON HA MOPOTrOBOM YPOBHE, €CITH CTYJIEHT OCBOWJI NMPAKTHYECKHUMA
MaTepuai, HO He cMor o0oOmmTh Teopermdeckuii marepuan. Onenka cocraiuser 15...18
0asioB.

* PaboTa cumTaercs BBINOJIHEHHON Ha 0a30BOM YpPOBHE, €CIH CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKU M TEOPETHUYECKH MaTepuai, IOMYyCTHI 2-3 He3HAYUTENbHbIE OIIMOKUA B
pacueTax, KOTOpbIE€ HCIpPaBHJI C MOMOINbIO mpernogaBatens. Ouenka cocrapiser 19...23
0asioB.

* PaboTa cuuTaercs BBHIMOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIU CTYACHT CMOT OOOOIIHTH
MPaKTUYECKU U TEOPETUUECKHI MaTepual, BBIMOJHUI BCE 3aJaHus 0e3 OMOOK, MpUBEIN
apryMeHTHpoBaHHBIE TIosicHeHHsI. O1ieHKa coctanisieT 24...30 6ayios.

3. IIkaJja oueHku

B oOmeli ouenke mo AMcUUIUIMHE Oanibl 3a MpPakTUYeCKHe pPadOThl YUUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUiIaMH OaNIbHO-PEHTHUHIOBOM CHCTEMBI, MPHUBEACHHBIMH B paboueit
Iporpamme AUCLUIUINHBL.

4. TlpuMmepsl 3a1aHNii IPAKTHYECKUX padoT

1. Ompenenutes naBiaeHue Ha 3a00€ 3aKpPBITOM ra30BOM CKBakKuHBI (puc. 1), ecnu riyOuHa
ckBaknuHel H=2200 M, manomerpuyeckoe naBieHue Ha yctbe Pm=10,7 MIla, mmotHOCTH
OPUPOJHOTO Ta3a MpH aTMOc(hepHOM MAaBICHMM M TeMIepaType B CKBaKHHE (CUMTAaeMOM
HEW3MEHHOM 1o BeicoTe) p=0,76 KO/, atmocdepHoe nasnenue p,=98 klla.
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Pucynok 1

2. Munepansroe macio (p=810 xr/m®, v=3-10" wm%c) mepexaumBaeTcsi W3 OTKPHITOrO
pesepByapa (puc. 2) norpeburento ¢ pacxogom Q=7,55 av’/c. Boicota BeachiBanns h=2 M,
MOKa3aHNWE BaKyyMMETpa, YCTAHOBJIGHHOTO B KOHIE BcachiBaromien ymaun (1=10 M, d=80 mwm,
TpyOBl cBapHble HOBbIE), ps=49,1 klla. Ompenenuth cymMMapHbIi KOI()(PHUIMEHT MECTHBIX
COIPOTHBIICHUH Ha BCACHIBAIOLIEE JUHUH, CUUTAs €T0 HE 3aBUCALIUM OT uucia PeitHomnbaca.

f

Pucynok 2

Cocrasutens: B.11. Epmoinos
«_» 20 1.




denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Ka(bezlpa IMPOCKTUPOBAHNA TCXHOJIOITMYCCKNX MallllH

IHacnopr
JIa0OPaTOPHBIX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. MeToauka OleHKH

CTymeHTbl [O/DKHBI BBIIOJIHUTH Ja00OpaTOpHbIE pPabOThl COTIACHO METOJHYCCKUM
yKa3aHUsIM, KOTOpBIC JUIS KaXJIOW padOThI COJCpKAT TEOPETHYCCKHM pasieln, 3aJaHue u
KOHTPOJIbHBIE BOIPOCHI JJIsi caMonpoBepku. [10 Kaxkaoil BBIMOJIHEHHOW paboTe HEOOXOIUMO
0(OPMUTH OTYET.

[MToce odopmiteHHst OTYETa CTYACHTHI TOMYCKAIOTCS K 3aIluTe. 3aliuTa J1abopaTopHbIX
paboOT TPOBOAUTCS B YCTHOW WM IHUCHBMEHHOM (opMe MO0 KOHTPOJIBHBIM BOIIPOCAM,
NPUBEICHHBIM B METOIMUYCCKMX yKa3aHWsAX. Tak e MpernojaBaTesb BIOpPaBe 3a1aBaTh CTYACHTY
JIOTIOJTHUTEITBHBIC OOIIHE BOIPOCHI B paMKaXx JAUCIIMILUIAHEL.

2. Kpurepum ouenku

* PabGoTa cuntaercs He BBINOJTHEHHOM, €CIIH JJAOOpAaTOPHBIE PAOOTHI BHITIOJHEHBI HE BCE HIIU HE
B IIOJJHOM 00BEME, OTYETBHI II0 pe3yJbTaTaM JaO0OpaTOPHBIX paboT, HEe OohOpPMIICHBI B
cootBercTBuu ¢ TpeboBanmsmu ['OCT ECK/[. B xoxme 3ammuThl HE MPOASMOHCTPUPOBAHO
3HAHHWE OCHOBHBIX 3aKOHOB M METOJIOB aHaju3a IMPOIECCOB, MPOTEKAIOIINX B HCCIEIyeMOH
oOnactu. Onenka cocrasiset ot 0 1o 14 6ayuios.

* PaboTta cuuTaercs BBHINIOJIHEHHOW HA MOPOrOBOM YPOBHE, €CIM IMOJYYEHBI JOMYCKH K
BBITIOJIHEHUIO J1a0OpPaTOPHBIX paloT, MOJPa3yMEBAIOIIME, UYTO TEOPETUUECKHN MaTepual
U3JIOKEH B 00bEeMe, HEOOXOIUMOM IS BBIMOJIHCHUS Ja0OpaTOpHBIX padot. JlabopaTopHbie
paboTHI BEITIOJTHEHBI B TIOTHOM 00BEME, ¢ COOJIIOICHUEM HEOOXOMMON TOCIIeIOBATCIIBHOCTH
MIPOBE/ICHUS OTBITOB M M3MEPEHUM, COOI0/IEeHbI TpeOOBaHUs MTPABUI TEXHUKU OE30TacCHOCTH.
B mporecce BBITIONIHEHHUS JTA0OPATOPHBIX PabOT CTYAEHT oOpamaics 3a TMOMOIIBI0 K
npenogaBarento. OT4eThl 1O pe3ylbTaTaM J1abopaTOpHBIX paboT, odopMIcHHBIE B
cootBercTBUu ¢ TpeboBanusimu ['OCT ECK]I, momHOCThIO OTOOpa)aroliue MpOBEICHHBIE
MCCJIEI0BAHMS, MPEAOCTABIECHbl HE B CPOK. B Xo0z€ 3aluThl MPOJEMOHCTPUPOBAHO 3HAHUE
OCHOBHBIX 3aKOHOB M METOJIOB aHaIM3a MPOIECCOB, MPOTEKAIIINUX B UCCIEeayeMOil o0nacTu,
HO TPY OTBETaX JOIMYIIECHbI OIIUOKH, UCTIPABIsieMble CTYACHTOM C MOJCKA3KU MPENOIaBaTENs.
Onenka cocrapiser 15...18 6amios.

* PaboTa cumTaeTcsi BBINIOJIHEHHOW HAa ©0a30BOM YpOBHE, €CIIM TIOJYYEHBl [OMYCKH K
BBITIOJIHEHHIO JTA00OpaTOpHBIX paboT. JlabopaTopHbie pabOTHI BHITTOJIHEHBI B TIOJIHOM 00bEME, C
coOJII0IEeHNEM HEO0OXOAMMOM TOCIE0BATEIbHOCTH MPOBEACHHS OMBITOB M U3MEPEHUI, BCE
OTBITHI TIPOBEJIEHBI B YCIOBUSAX M PEXKUMaxX, OOCCIEUHBAIONIMX TIOJYUYCHHE MPABUIBHBIX
pe3yJbTaTOB M BBIBOJOB, COOJIFOJEHBI TpeOOBaHUS TMPaBUI TEXHHUKH O€30TacHOCTH,
MPOJIEMOHCTPUPOBAHO YMEHHE YUTaTh M CXEMbl. B mporiecce BBIMOTHEHUS JaOOPaTOPHBIX
paboT cTyAeHT obpalancs 3a MOMOIIbI0 K mpenoAaBarento. K nate 3amuThl NpeaoCTaBICHbI
OTUETHl TIO pe3ylbTaTaM JadopaTOpHBIX paboT, oQOopMIEHHBIE B COOTBETCTBHH C
tpeboBanusimu ['OCT ECK]I, moiaHOCTBIO OTOOpakaroliye MpOBEACHHbIE HCcleaoBaHus. B
XO/I€ 3alllUThl TPOJEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M METOJOB aHaln3a
MPOIIECCOB, MPOTEKAIINX B HccheayemMoil obmactu. [Ipu oTBeTax MOMyIIEHBI HETOYHOCTH,
KOpPpPEKTUpPYEeMbIe CTYJEHTOM C TOJCKa3ku mnpenogaBatens. Omenka cocraBnser 19...23
0ayuIoB.

* PaGoTta cumTaeTcsi BBIMIOJIHEHHOW HA NMPOJABHUHYTOM YPOBHE, €CJIH TOJYYEHBI JOMYCKH K
BBITIOJTHEHHIO JTAOOPAaTOPHBIX padoT, JadopaTopHbIe paOOTHl BBHIMOJHEHBI B ITOJTHOM OOBEME,
CaMOCTOSITEIIHO, ¢ COOII0/IECHHEM HEOOX0IUMOM MOCIIEA0BATEILHOCTH MPOBEACHUS OIBITOB U
W3MEPEHHM, BCE OMBITHI MPOBEACHBI B YCIOBHUSIX U PEXHMaX, 00€CTICUNBAIOIMINUX TOJYICHHE



MPaBUIBHBIX PE3yJIbTAaTOB M BBIBOJAOB, COONIOACHBI TpeOOBaHUS IPaBUI TEXHHUKHU
0€30MacHOCTH, MTPOJIEMOHCTPUPOBAHO YMEHUE YATATh CXEMbI M IOHUMaHUe TepMHUHOJIoTHU. K
JlaTe 3alIUThI TPEIOCTABICHBI OTYETHI IO pe3yiabTaraM padoT, 0(hOPMIICHHBIE B COOTBETCTBUU
¢ tpedboBanmsamu ['OCT ECK]JI, momHOCTBIO 0TOOpakarolye IMpoBeIeHHbIC UccaeaoBaHus. B
XO0JIC€ 3alllUThl IPOJEMOHCTPHUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJOB aHAIHM3a
MIPOIIECCOB, TMPOTEKAOIIMX B HCCICAYeMOW O0JacTH, JIOTUYHO M TPaMOTHO H3JIOKEHBI
YMO3aKJIFOueHHs ¥ BbIBOIbI. O1ieHKa cocTaBiseT 24...30 6aios.

3. IIkaJua oueHkn

B o0mieil orneHke Mo JUCHUILIMHE Oayibl 3a jabopaTopHbIE paOOThl YYHUTHIBAIOTCS B
COOTBETCTBUHU C TMpaBUIaMH OaNIbHO-PEHTUHTOBON CHCTEMBI, MPHUBEACHHBIMU B pabouei
MporpaMme JUCHUILINHBI.

4. IlepedeHb TeM M coiep:KaHUe Ja00OPATOPHBIX PadoT

JlaboparopHble 3aHATHS BBIIOJHAIOTCS Ha CTEHNIE C HCIOJb30BAHHEM T'HAPABIMYECKOTO
00opyoBaHus. 3aJaHUs BbIIAIOTCS ITPETO/IaBATEIIEM.

JlaGopatopnass pabora Nel. «Knaccudukanus rtuaponpuBoaoB. I[IpuHOMIB AEHCTBUS
TUAPOANIApaTyphbl, UCIOIb3YEMOM B THIPOIIPUBOIAX)

Wzyuenue kinaccuukanuy TUIPONPHUBOJOB, MPUHIUIIOB JACWCTBUS TUApOANNapaTyphl;
0003HavYeHMsI TUIPOAIIIapaTyphbl HA CXeMax B COOTBETCTBUU co cranaaptamu ECK/I.

JlaboparopHas pabora No2. «KoHcTpykuuu OOBEMHBIX THAPOMOTOPOB U THUIPOMOTOPOB.
Hccnenoanue pabounx XapakTEpUCTUK TUAPOMOTOPA»

W3ydyeHre OCOOCHHOCTEH KOHCTPYKIIMM OOBEMHBIX THIPOMOTOPOB U THAPOMOTOPOB.
[Tony4yenue u uccnenoBanue pabounx XapaKTEPUCTHK TUAPOMOTOPA.

JlaboparopHas pabota Ne3. «['maponmpuBOJ C APOCCENBHBIM PETYIUPOBAHUEM BBIXOJHOTO
3BEHa»

HccnenoBanue ruIponprBo/a ¢ IPOCCENIbHBIM PETYIUPOBAHUEM BBIXOJHOTO 3BEHA.

Jlaboparopuas pabora Ned. «OOBeMHBIA TUAPONPUBO, YIPABIAEMBIH HTPOMBIIUICHHBIM
noruueckum koHTposuiepom (IJIK) nmpu mocnenoBaresbHOM BKIFOUEHUH THAPOIBUTATEIICH

HccnenoBanne 0OBEMHOIO THUAPONPUBOIA, YIPABISAEMOTO MPOMBIIIJICHHBIM JIOTHYECKUM
koHTposuiepoM (IJIK) npu mocnenoBareabHOM BKIIFOUEHUU THAPOABUTATENICH.

Cocrasutens: B.W. Epmoinos
« _» 20 T




DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Ka(bezlpa IMPOCKTUPOBAHUA TCXHOJIOTHYCCKUX MAIlIUH

ITacnopr 3a4era

110 JUCHUIIIIMHEC «FI/II[pOHHeBMOaBTOMaTI/IKa)), 7 CEMECTP

1. Meroauka oleHKH

3aver mpoBoaMTCS B THMChbMEHHOW (opme, 1o Omieram. buier ¢opmupyercs 1o
CICYIOLIEMY MpaBWTy: | TPAKTHYECKOE 3aJaHKe, HAIPABICHHOC HA BBISBICHHUE YPOBHS BIIAJICHUS
0a30BbIMU HABBIKAMHU PEIICHUS THIIOBBIX MPAKTUYECKUX 3374 U 2 TEOPETUYECKUX Borpoca. B xone
3ayera MpernoiaBaresb BIPaBe 33/1aBaTh CTYACHTY JOMOJHUTEIBHBIC BOIPOCHI U3 OOILErO HepeyHs.
CTyzieHT JOMycKaeTcsl K cave 3adeTa MPU YCJIOBHH, YTO OH BBINOJHWI W 3allUTHII PACUeTHO-
rpadguyeckyl0 u Bce JlaboparopHble pabOThl W HAOpal MUHAMAIBHOE KOJIWYECTBO OAJIIOB IS
JIOIyCKa K 3a4eTy, paBHoe 40.

®dopma GuterTa 1 3a4era

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QPakynberer MTO

Buaer Ne
K 3at{eTy 110 JUCIIUIIJIINHEC ((FI/II[pOHHCBMOaBTOMaTI/IKa))

1. IIpenmer runpasnuka. OCHOBHBIE CBOMCTBA KalleJIbHBIX JKUIKOCTEH.
2. DIeMEHTHI TEOPUH 10100 IIEHTPOOEIKHBIX HACOCOB.
3. 3agaua Nel.

YTBepxaato: 3aB. kapeapoi noixHocTh, DO
(Toamuck)

(mata)

2. Kpurepum ouenku

* OtBer Ha OuWJeT JUId 3a4eTa CUMTAETCS Hey/I0BJIeTBOPUTEJbHbIM, €CIIM 33/a4a pelieHa co
3HAYUTCIIbHBIMU OI_HI/I6KaMI/I; Ha TCOPETHUUCCKUC BOIPOCHI JaHbl HECIIOJIHBIC OTBCTEHI 00 He
JlaHbl BOBCE, JIOMYIIEHbI 3HAYMTENIbHBIE OMIMOKM B PACKPBITHM MOHSATHH, YHNOTpeOJIeHUU
TEPMUHOB, OIIEHKa cocTaBisieT om () 0o 9 6annos.

* OrtBer Ha OwyieT JuIsd 3a4eTa 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIIM 3a/ladya pelleHa C
HE3HAYUTECIIbHBIMU OI_HI/I6KaMI/I, HCIPaBJICHHBIMU CTYACHTOM C IIOMOINBIO NPEIIOAaBaTCIIsA; HA
TEOPETHUYECKHUE BOIIPOCHI JIaHbl HETIOIHBIE OTBETHI, IOMYLIEHbI OIMOKH B PACKPHITUN NOHATHH,
yIoTpeOIeHNH TEPMHUHOB, orieHka coctasisieT 10... /1 bannos.

* OtBer Ha OwieT Ul 3ayeTa 3aCUMUTHIBAETCS Ha 0a30BOM YpOBHE, €CIM 3ajjaya pelleHa C



HE3HAYUTENbHBIMH  OMIMOKAMH, HWCIPABICHHBIMH  CTYJIEHTOM  CaMOCTOSITENbHO; Ha
TEOPETUYECKHE BOIPOCHI JIaHBI IOJHBIC OTBETHI, JOMYIICHBI HE3HAYHUTEIbHBIC OIIMOKH B
PACKPBITUU TIOHATHIA, YIMOTPEOICHUU TEPMHHOB HCIIPABJICHBI CTYIEHTOM CaMOCTOSITEILHO,
orneHka cocrasiser 12...15 6annos.

* OrtBer Ha OWJIeT A 3a4UeTa 3aCUMTHIBACTCS HA MPOJABMHYTOM YPOBHE, €CIIM 3a/lada pelicHa
BEPHO; Ha TEOPETHUYECKHUE BOIPOCHI JIaHBI MOJIHBIC OTBETHI C HUCIOJIb30BAaHHEM CIICHATBHON
TEPMHHOJIOTUM W TIOKAa3aHbl 3HAHUS, OCBOCHHBIC CTY/IEHTOM Ha JICKIIMOHHBIX 3aHATHIX U
CaMOCTOSITEJILHO NMPU HM3YYCHHUH PEKOMEHJIYEMOH JHMTepaTypbl, OoleHKa cocTaBiser 16...20
bannos.

3. IlIkana oneHKH

B o0meii omeHke mo aUCHMIUIMHE Oajlbl 3a 3a4€T YYUTHIBAIOTCS B COOTBETCTBHU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbl, NPUBEIEHHBIMM B paboueil mporpamme
JUCHUTLITUHBI.

4. Bompocsl K 3K3aMeHY 110 AucHuIINHe «['HIponHeBMOABTOMAaTHKA»

Junaxktuyeckas enuauna 1. OCHOBBI THPABIUKU

1. IIpenmer runpasnuka. OCHOBHbIE CBOMCTBA KaleIbHbIX KUIKOCTEH.

2. Cunsbl, peiictByronme B xuiakoctu. lllkama naenenus. EnuHUIBI M3MepeHUs JaBICHUS B
«CI».

3. I'mapocratnuyeckoe AaBJICHHUE B )KUIKOCTH U €r0 CBOMCTBA.

4. uddepeHnmanbHble ypaBHEHUS PABHOBECHS JKHIKOCTH (ypaBHEHUs Oillepa) W UX
MHTETPUPOBAHUE.

5. PaBHOBeCHE KUIKOCTH B 10JIE CUJT TsKeCTU. 3aKkoH [lackans.

6. Cwita naBneHus )KUJIKOCTH Ha IJIOCKYIO CTeHKY. LleHTp naBieHusl.

7. Cunbl 1aBJieHHUs Ha KPUBOJIMHEWHYIO CTEHKY. Teno naBieHus.

8. JIunus Toka. Ctpyiika. Ilorok. Pacxox. YpaBHenue pacxona

9. YpaBuenue bepHynnu i cTpyiku uieanbHou xxuakoctu. Ero ¢pusnueckuil cMbIc.

10. YpaBuenue bepHysim 171 IOTOKA peabHOM AKUAKOCTH.

11. Bunst runpasnuueckux rnorepsb sHeprun. Gopmyna Beiicbaxa. ®opmyna Jlapeu.

12. Pexumbl BrkeHus xkuakoctd. OnbiTel PeitHonbaca. OnbiTel Hukypanse.

13. 3aBucumocth Kod(pUIIMEHTa MYTEBBIX MOTEPh OT YKcia PeiiHoibiaca, OT OTHOCHTENBHOM
LIEPOXOBATOCTH.

Hunaktuyeckas eaunuia 2. OCHOBBI THAPOIIPHUBO/IA

14. Pacuér npocThix TpyoonpoBo0oB. [ napaBiandeckas XapaKTepucTuKa TpyOompoBoa.

15. Pacuér cudonnoro tpyoorpoBoja.

16. Pacuér cnoxHbIX TpyOONpOBOJOB (MPH MapaIeIbHOM M IOCIEIOBATEIbHOM COEIMHEHHU
BETBEN).

17. T'unpasnuueckuil yaap B TpyoonpoBoe.

18. MHcreuenme KUAKOCTH W3 MAaIbIX OTBEPCTUH B TOHKOW cTeHke. (Cxarue CTpywu.
KoaddurmenTs! ncreueHus.

19. Vcredenue »kuaKOCTH U3 HWIMHAPHYECKOro Hacaaka. KoadduimenTs! ncteueHus.

Hunaktuyeckas emuHuna 3. ['mapaBnuueckre MalllMHBI, PETYIUPYIOMIAs U HaNpaBisIONIas
anmnaparypa.

20. Knaccudukanmst  ruaponpuBojoB. OCHOBHBIE 3aKOHBI THJIPABIUKH, HCIIOJIb3yeMble B
pacuérax OI'TI. OcnoBHble cBoiicTBa 1 HeocTatku OI'TI (B cpaBHEHMH C ANIEKTPOIIPUBOIOM).

21. [lpunuun nerctBust 1 ocHoBHbIE apameTpbl OI'TL

22. IlpunnunuansHas cxema OI'TI ¢ pa3oMKHYTON HUPKYIISILIMEN KUIKOCTH.

23. IpuaumnuansHas cxema OI'T ¢ 3aMKHYTOM HUPKYISAIMEN KUIKOCTH.

24. ]JlpoccenpHoe perynaupoBanue ckopoctd OITI ¢ ycTaHOBKOW JApoccenss Ha BXOJE.
Harpy3ounas xapakrepuctruka. CpaBHEHHE C JPYTMMH BapUaHTaMH YCTAHOBKH JPOCCEIS.

25. HpoccenvHoe perynupoBanue ckopoctu OI'TI ¢ ycraHOBKOH npoccenst Ha BBIXOJE.



Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMHU BapUAaHTaMU YCTAHOBKU JAPOCCEIISL.

26. poccenbHoe perynupoBaHue ckopoctd OI'Tl mpu mapamienbHOW YCTAaHOBKE IPOCCEIS.
Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMU BapHAaHTaMU YCTAHOBKU JAPOCCEIISL.

27. PerymupoBanue ckopoctu OI'TI perymsropoMm mnotoka. Harpy3ouHble XapakTEpUCTHKH.
CpaBHeHuMe 3TOro cr1ocoda peryaupoBaHus € IPOCCENbHBIM PEryJIUPOBAHUEM.

28. YCTpoiCcTBO M PUHITUI JICHCTBUS IICHTPOOSKHOTO Hacoca. Y CIIOBHOE 0003HAYCHHE.

29. CoBmecTHass paboTa LEHTPOOEKHOr0 Hacoca ¢ TpydompoBomom. OmpeneneHue padodeit
TOYKHU CUCTEMBI.

30. Ilmamer ckopocteil pabGodero Kojeca LEHTPOOSKHOrOo Hacoca. Teopermueckas
XapaKTepUCTHKA [IEHTPOOEKHOTO HAacoca.

31. DneMeHTBI TEOpUH OO0 EHTPOOEKHBIX HACOCOB.

32. Coco0Obl peryaupoBaHusl IPOU3BOAUTEILHOCTH IIEHTPOOESKHBIX HACOCOB.

33. Koaddumment OBICTPOXOJHOCTH IIGHTPOOSKHOro Hacoca. Tumbl padodmMx — Kojec
HEHTPOOEKHBIX HAcOCOB. BbIOOp MO/eM IEHTPOOEKHOTO HAacoca.

34. YCcTpoiiCTBO M MPUHIIUI JCUCTBUS IIECTEPEHUATHIX HACOCOB. Y CIIOBHOE 0003HAYCHHE.

35. HamopHsbie rumpokiianansl npsMoro aeictBus. [IpuHmmnuansHas cxema. PexxuMbl paOGoTHI.
YcnoBHbIE 0003HAYEHHIS.

36. Hanopuble ruapokianansl HemsiMoro aeiictBus. [lpunnunuansaas cxema. Pesxxumbl paboThL.
YcnoBHbIE 0003HAYEHHIS.

37. PenykimoHHbIE THAPOKIIANAHbl HEMPSMOro aeicTBus. [IpuHiunuanbpHas cxema. YCIOBHBIC
0003HaYEHUsL.

38. Ha3nauenue u npu3HaKky KjJaccUpUKALMU pacrpeaenureneil. Y cjIoBHbIe 0003HAYCHUSI.

Hunaxtuyeckas enununa 4. [IpoektupoBaHue TUIpOCUCTEM

39. TwumoBble cXeMbl TMEPEKIIOYEHUS CKOPOCTEH, IMOCIIEAOBATEIbHOTO  BKIFOYECHUS
TUJIPOABUTaTENEH ¢ TyTEBBIM YIIPABJICHUEM U C YIIPABJICHUEM I10 JTABJICHUIO.

40. CuHXpOoHU3aIMs] JBUKEHUH U Pa3rpy3KH HACOCOB.

41. Pacuer noteps u KIIJl rumpaBiudeckoil CUCTEMBI.

42. OcHOBBI pacueTa Ha IPOYHOCTb, HAZEKHOCTb, TPOU3BOUTEILHOCTD.

Hunaktndeckas equuauua S. ['mapaBiuyecKkuil CIEASIIAN PUBO/L

43. I'uapaBIuvecKue U 3IEKTPOTUAPABINIECKUE CIIEAAIINE TPUBOIbIL.

44, DneKTpOruIpaBINIECKUE MAaroBbIe IPUBO/IBI.

45. Cratuyeckue U TMHAMUYECKUE OIIMOKU CIENISIIETro MPUBO/IA.

46. I'mapoanmapaTypa ¢ MpOoNOPIHOHATBHBIM YIIPABICHUEM H €€ PUMEHEHHE.

Junaktuyeckas enuauna 6. OCHOBbI THEBMATUKU

47. llpuHuMn JeWCTBHS M CTPYKTypa IMHEBMATHYECKUX CUCTEeM YyrpasieHus. OcobeHHOCTH
ITHEBMOCHUCTEM.

48. Bo3nyx kak paboyee TesIo MHEBMOCUCTEM.

49. OcHOBHBIE MapaMmeTpbl NMHEBMAaTHUYECKUX YCTPOMCTB. AmmapaTypa MOATOTOBKM BO3IyXa.
PacnipenenutensHas u perynupyroias annaparypa. JIornko-BeIMHCIUTENIbHBIE 3JIEMEHTHI.

50. UcnonHuTENbHBIE YCTPOUCTBA: BU/IbI, IPUMEHEHHE, OCHOBHBIE XaPAKTEPUCTUKH.

51. TUMoBbIe CXEMBI YIIPABJICHUS U TTHEBMOITPUBOBI TPAHCTIOPTHO-TEXHOJIOTHUYECKUX MAIIIHH.

IIpuMepsbI NpaKTHYECKHUX 32124 K IK3aMEHY

3amauya 1.

CMOXET N HAacOC OTKAuuBaTh OCH3WH IIOTHOCTHIO p=750 Kr/M3 U3 3aKpHITOTO pe3epByapa,
MOBEPXHOCTh KOTOPOTO PACMHOJIOKEHa Ha 8 M HIKE OCH Hacoca (pHUC.), €Cclid Ha BCachIBAIOIIEM
narpyoke Hacoca abCOMIOTHOE JaBlICHHUE p HE MOXKET ObITh MeHbIIe, ueM 5,5-104 I1a, a uzdbIrouHoe
JTaBJIEHUE Ha oBepxHOcTH pe3epByapa Pu=104 Ila. [Ipunare pa=105 I1a.
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Pucynok

3anaya 2.

B 0oKkOBOIl IJIOCKOH CTEHKE pe3epByapa peakTHBHBIM TormumBoM (p=800 kr/mM3  umeercs
Kpyrabld Mok auamerpoM d=0,5 M, 3aKpbIThIi momycepudeckor KpbImKor (puc.). Beicota
JKUJIKOCTH B pe3epByape HaJa ochio Jroka H=3 M, Bakyym Ha ee cBOOOJIHOI MOBEPXHOCTH pB=4,9
klla. OnpeaenuTs rOPU30HTAILHYIO M BEPTHUKAILHYIO COCTABIISIONINE CUJIBI JABJICHHS KUAKOCTH HA
KPBIIIIKY JIFOKA, a TAKKe BETMUMHY MX PAaBHOJICHCTBYIOIIEH Ha e HalpaBlieHHE.

P,
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Pucynok

3anaya 3.

Ha ropusontansHOM yuactke (=2 M) NIeHCTBYROIIETO MOXKAapHOIO BOJONPOBOJA HedTeda3bl
(d=200mm) mipu pacxomax Q1=3,77-10-2 m3/c u Q2=4,71 m3/c 3amepunu nageHue AaBieHus Ap,
okaszasummecs paBHbIMU: Apl=181 [la u Ap2=282 Ila. OnpenenuTs COCTOSHUE CTAIBHBIX CBAPHBIX
Tpy0. BsizkocTh Boab! npuHATH paBHOi 10-6 M2/c (=20 °C).

Cocrasutens: B.. Epmosnos

« » 20 1.




DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Ka(bezlpa IMPOCKTUPOBAHUA TCXHOJIOTHYCCKUX MAIlIUH

ITacnopr 3a4era

110 JUCHUIIIIMHEC «FI/II[pOHHeBMOaBTOMaTI/IKa)), 7 CEMECTP

1. Meroauka oleHKH

3aver mpoBoaMTCS B THMChbMEHHOW (opme, 1o Omieram. buier ¢opmupyercs 1o
CICYIOLIEMY MpaBWTy: | TPAKTHYECKOE 3aJaHKe, HAIPABICHHOC HA BBISBICHHUE YPOBHS BIIAJICHUS
0a30BbIMU HABBIKAMHU PEIICHUS THIIOBBIX MPAKTUYECKUX 3374 U 2 TEOPETUYECKUX Borpoca. B xone
3ayera MpernoiaBaresb BIPaBe 33/1aBaTh CTYACHTY JOMOJHUTEIBHBIC BOIPOCHI U3 OOILErO HepeyHs.
CTyzieHT JOMycKaeTcsl K cave 3adeTa MPU YCJIOBHH, YTO OH BBINOJHWI W 3allUTHII PACUeTHO-
rpadguyeckyl0 u Bce JlaboparopHble pabOThl W HAOpal MUHAMAIBHOE KOJIWYECTBO OAJIIOB IS
JIOIyCKa K 3a4eTy, paBHoe 40.

®dopma GuterTa 1 3a4era

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QPakynberer MTO

Buaer Ne
K 3at{eTy 110 JUCIIUIIJIINHEC ((FI/II[pOHHCBMOaBTOMaTI/IKa))

1. IIpenmer runpasnuka. OCHOBHBIE CBOMCTBA KalleJIbHBIX JKUIKOCTEH.
2. DIeMEHTHI TEOPUH 10100 IIEHTPOOEIKHBIX HACOCOB.
3. 3agaua Nel.

YTBepxaato: 3aB. kapeapoi noixHocTh, DO
(Toamuck)

(mata)

2. Kpurepum ouenku

* OtBer Ha OuWJeT JUId 3a4eTa CUMTAETCS Hey/I0BJIeTBOPUTEJbHbIM, €CIIM 33/a4a pelieHa co
3HAYUTCIIbHBIMU OI_HI/I6KaMI/I; Ha TCOPETHUUCCKUC BOIPOCHI JaHbl HECIIOJIHBIC OTBCTEHI 00 He
JlaHbl BOBCE, JIOMYIIEHbI 3HAYMTENIbHBIE OMIMOKM B PACKPBITHM MOHSATHH, YHNOTpeOJIeHUU
TEPMUHOB, OIIEHKa cocTaBisieT om () 0o 9 6annos.

* OrtBer Ha OwyieT JuIsd 3a4eTa 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIIM 3a/ladya pelleHa C
HE3HAYUTECIIbHBIMU OI_HI/I6KaMI/I, HCIPaBJICHHBIMU CTYACHTOM C IIOMOINBIO NPEIIOAaBaTCIIsA; HA
TEOPETHUYECKHUE BOIIPOCHI JIaHbl HETIOIHBIE OTBETHI, IOMYLIEHbI OIMOKH B PACKPHITUN NOHATHH,
yIoTpeOIeHNH TEPMHUHOB, orieHka coctasisieT 10... /1 bannos.

* OtBer Ha OwieT Ul 3ayeTa 3aCUMUTHIBAETCS Ha 0a30BOM YpOBHE, €CIM 3ajjaya pelleHa C



HE3HAYUTENbHBIMH  OMIMOKAMH, HWCIPABICHHBIMH  CTYJIEHTOM  CaMOCTOSITENbHO; Ha
TEOPETUYECKHE BOIPOCHI JIaHBI IOJHBIC OTBETHI, JOMYIICHBI HE3HAYHUTEIbHBIC OIIMOKH B
PACKPBITUU TIOHATHIA, YIMOTPEOICHUU TEPMHHOB HCIIPABJICHBI CTYIEHTOM CaMOCTOSITEILHO,
orneHka cocrasiser 12...15 6annos.

* OrtBer Ha OWJIeT A 3a4UeTa 3aCUMTHIBACTCS HA MPOJABMHYTOM YPOBHE, €CIIM 3a/lada pelicHa
BEPHO; Ha TEOPETHUYECKHUE BOIPOCHI JIaHBI MOJIHBIC OTBETHI C HUCIOJIb30BAaHHEM CIICHATBHON
TEPMHHOJIOTUM W TIOKAa3aHbl 3HAHUS, OCBOCHHBIC CTY/IEHTOM Ha JICKIIMOHHBIX 3aHATHIX U
CaMOCTOSITEJILHO NMPU HM3YYCHHUH PEKOMEHJIYEMOH JHMTepaTypbl, OoleHKa cocTaBiser 16...20
bannos.

3. IlIkana oneHKH

B o0meii omeHke mo aUCHMIUIMHE Oajlbl 3a 3a4€T YYUTHIBAIOTCS B COOTBETCTBHU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbl, NPUBEIEHHBIMM B paboueil mporpamme
JUCHUTLITUHBI.

4. Bompocsl K 3K3aMeHY 110 AucHuIINHe «['HIponHeBMOABTOMAaTHKA»

Junaxktuyeckas enuauna 1. OCHOBBI THPABIUKU

1. IIpenmer runpasnuka. OCHOBHbIE CBOMCTBA KaleIbHbIX KUIKOCTEH.

2. Cunsbl, peiictByronme B xuiakoctu. lllkama naenenus. EnuHUIBI M3MepeHUs JaBICHUS B
«CI».

3. I'mapocratnuyeckoe AaBJICHHUE B )KUIKOCTH U €r0 CBOMCTBA.

4. uddepeHnmanbHble ypaBHEHUS PABHOBECHS JKHIKOCTH (ypaBHEHUs Oillepa) W UX
MHTETPUPOBAHUE.

5. PaBHOBeCHE KUIKOCTH B 10JIE CUJT TsKeCTU. 3aKkoH [lackans.

6. Cwita naBneHus )KUJIKOCTH Ha IJIOCKYIO CTeHKY. LleHTp naBieHusl.

7. Cunbl 1aBJieHHUs Ha KPUBOJIMHEWHYIO CTEHKY. Teno naBieHus.

8. JIunus Toka. Ctpyiika. Ilorok. Pacxox. YpaBHenue pacxona

9. YpaBuenue bepHynnu i cTpyiku uieanbHou xxuakoctu. Ero ¢pusnueckuil cMbIc.

10. YpaBuenue bepHysim 171 IOTOKA peabHOM AKUAKOCTH.

11. Bunst runpasnuueckux rnorepsb sHeprun. Gopmyna Beiicbaxa. ®opmyna Jlapeu.

12. Pexumbl BrkeHus xkuakoctd. OnbiTel PeitHonbaca. OnbiTel Hukypanse.

13. 3aBucumocth Kod(pUIIMEHTa MYTEBBIX MOTEPh OT YKcia PeiiHoibiaca, OT OTHOCHTENBHOM
LIEPOXOBATOCTH.

Hunaktuyeckas eaunuia 2. OCHOBBI THAPOIIPHUBO/IA

14. Pacuér npocThix TpyoonpoBo0oB. [ napaBiandeckas XapaKTepucTuKa TpyOompoBoa.

15. Pacuér cudonnoro tpyoorpoBoja.

16. Pacuér cnoxHbIX TpyOONpOBOJOB (MPH MapaIeIbHOM M IOCIEIOBATEIbHOM COEIMHEHHU
BETBEN).

17. T'unpasnuueckuil yaap B TpyoonpoBoe.

18. MHcreuenme KUAKOCTH W3 MAaIbIX OTBEPCTUH B TOHKOW cTeHke. (Cxarue CTpywu.
KoaddurmenTs! ncreueHus.

19. Vcredenue »kuaKOCTH U3 HWIMHAPHYECKOro Hacaaka. KoadduimenTs! ncteueHus.

Hunaktuyeckas emuHuna 3. ['mapaBnuueckre MalllMHBI, PETYIUPYIOMIAs U HaNpaBisIONIas
anmnaparypa.

20. Knaccudukanmst  ruaponpuBojoB. OCHOBHBIE 3aKOHBI THJIPABIUKH, HCIIOJIb3yeMble B
pacuérax OI'TI. OcnoBHble cBoiicTBa 1 HeocTatku OI'TI (B cpaBHEHMH C ANIEKTPOIIPUBOIOM).

21. [lpunuun nerctBust 1 ocHoBHbIE apameTpbl OI'TL

22. IlpunnunuansHas cxema OI'TI ¢ pa3oMKHYTON HUPKYIISILIMEN KUIKOCTH.

23. IpuaumnuansHas cxema OI'T ¢ 3aMKHYTOM HUPKYISAIMEN KUIKOCTH.

24. ]JlpoccenpHoe perynaupoBanue ckopoctd OITI ¢ ycTaHOBKOW JApoccenss Ha BXOJE.
Harpy3ounas xapakrepuctruka. CpaBHEHHE C JPYTMMH BapUaHTaMH YCTAHOBKH JPOCCEIS.

25. HpoccenvHoe perynupoBanue ckopoctu OI'TI ¢ ycraHOBKOH npoccenst Ha BBIXOJE.



Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMHU BapUAaHTaMU YCTAHOBKU JAPOCCEIISL.

26. poccenbHoe perynupoBaHue ckopoctd OI'Tl mpu mapamienbHOW YCTAaHOBKE IPOCCEIS.
Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMU BapHAaHTaMU YCTAHOBKU JAPOCCEIISL.

27. PerymupoBanue ckopoctu OI'TI perymsropoMm mnotoka. Harpy3ouHble XapakTEpUCTHKH.
CpaBHeHuMe 3TOro cr1ocoda peryaupoBaHus € IPOCCENbHBIM PEryJIUPOBAHUEM.

28. YCTpoiCcTBO M PUHITUI JICHCTBUS IICHTPOOSKHOTO Hacoca. Y CIIOBHOE 0003HAYCHHE.

29. CoBmecTHass paboTa LEHTPOOEKHOr0 Hacoca ¢ TpydompoBomom. OmpeneneHue padodeit
TOYKHU CUCTEMBI.

30. Ilmamer ckopocteil pabGodero Kojeca LEHTPOOSKHOrOo Hacoca. Teopermueckas
XapaKTepUCTHKA [IEHTPOOEKHOTO HAacoca.

31. DneMeHTBI TEOpUH OO0 EHTPOOEKHBIX HACOCOB.

32. Coco0Obl peryaupoBaHusl IPOU3BOAUTEILHOCTH IIEHTPOOESKHBIX HACOCOB.

33. Koaddumment OBICTPOXOJHOCTH IIGHTPOOSKHOro Hacoca. Tumbl padodmMx — Kojec
HEHTPOOEKHBIX HAcOCOB. BbIOOp MO/eM IEHTPOOEKHOTO HAacoca.

34. YCcTpoiiCTBO M MPUHIIUI JCUCTBUS IIECTEPEHUATHIX HACOCOB. Y CIIOBHOE 0003HAYCHHE.

35. HamopHsbie rumpokiianansl npsMoro aeictBus. [IpuHmmnuansHas cxema. PexxuMbl paOGoTHI.
YcnoBHbIE 0003HAYEHHIS.

36. Hanopuble ruapokianansl HemsiMoro aeiictBus. [lpunnunuansaas cxema. Pesxxumbl paboThL.
YcnoBHbIE 0003HAYEHHIS.

37. PenykimoHHbIE THAPOKIIANAHbl HEMPSMOro aeicTBus. [IpuHiunuanbpHas cxema. YCIOBHBIC
0003HaYEHUsL.

38. Ha3nauenue u npu3HaKky KjJaccUpUKALMU pacrpeaenureneil. Y cjIoBHbIe 0003HAYCHUSI.

Hunaxtuyeckas enununa 4. [IpoektupoBaHue TUIpOCUCTEM

39. TwumoBble cXeMbl TMEPEKIIOYEHUS CKOPOCTEH, IMOCIIEAOBATEIbHOTO  BKIFOYECHUS
TUJIPOABUTaTENEH ¢ TyTEBBIM YIIPABJICHUEM U C YIIPABJICHUEM I10 JTABJICHUIO.

40. CuHXpOoHU3aIMs] JBUKEHUH U Pa3rpy3KH HACOCOB.

41. Pacuer noteps u KIIJl rumpaBiudeckoil CUCTEMBI.

42. OcHOBBI pacueTa Ha IPOYHOCTb, HAZEKHOCTb, TPOU3BOUTEILHOCTD.

Hunaktndeckas equuauua S. ['mapaBiuyecKkuil CIEASIIAN PUBO/L

43. I'uapaBIuvecKue U 3IEKTPOTUAPABINIECKUE CIIEAAIINE TPUBOIbIL.

44, DneKTpOruIpaBINIECKUE MAaroBbIe IPUBO/IBI.

45. Cratuyeckue U TMHAMUYECKUE OIIMOKU CIENISIIETro MPUBO/IA.

46. I'mapoanmapaTypa ¢ MpOoNOPIHOHATBHBIM YIIPABICHUEM H €€ PUMEHEHHE.

Junaktuyeckas enuauna 6. OCHOBbI THEBMATUKU

47. llpuHuMn JeWCTBHS M CTPYKTypa IMHEBMATHYECKUX CUCTEeM YyrpasieHus. OcobeHHOCTH
ITHEBMOCHUCTEM.

48. Bo3nyx kak paboyee TesIo MHEBMOCUCTEM.

49. OcHOBHBIE MapaMmeTpbl NMHEBMAaTHUYECKUX YCTPOMCTB. AmmapaTypa MOATOTOBKM BO3IyXa.
PacnipenenutensHas u perynupyroias annaparypa. JIornko-BeIMHCIUTENIbHBIE 3JIEMEHTHI.

50. UcnonHuTENbHBIE YCTPOUCTBA: BU/IbI, IPUMEHEHHE, OCHOBHBIE XaPAKTEPUCTUKH.

51. TUMoBbIe CXEMBI YIIPABJICHUS U TTHEBMOITPUBOBI TPAHCTIOPTHO-TEXHOJIOTHUYECKUX MAIIIHH.

IIpuMepsbI NpaKTHYECKHUX 32124 K IK3aMEHY

3amauya 1.

CMOXET N HAacOC OTKAuuBaTh OCH3WH IIOTHOCTHIO p=750 Kr/M3 U3 3aKpHITOTO pe3epByapa,
MOBEPXHOCTh KOTOPOTO PACMHOJIOKEHa Ha 8 M HIKE OCH Hacoca (pHUC.), €Cclid Ha BCachIBAIOIIEM
narpyoke Hacoca abCOMIOTHOE JaBlICHHUE p HE MOXKET ObITh MeHbIIe, ueM 5,5-104 I1a, a uzdbIrouHoe
JTaBJIEHUE Ha oBepxHOcTH pe3epByapa Pu=104 Ila. [Ipunare pa=105 I1a.
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3anaya 2.

B 0oKkOBOIl IJIOCKOH CTEHKE pe3epByapa peakTHBHBIM TormumBoM (p=800 kr/mM3  umeercs
Kpyrabld Mok auamerpoM d=0,5 M, 3aKpbIThIi momycepudeckor KpbImKor (puc.). Beicota
JKUJIKOCTH B pe3epByape HaJa ochio Jroka H=3 M, Bakyym Ha ee cBOOOJIHOI MOBEPXHOCTH pB=4,9
klla. OnpeaenuTs rOPU30HTAILHYIO M BEPTHUKAILHYIO COCTABIISIONINE CUJIBI JABJICHHS KUAKOCTH HA
KPBIIIIKY JIFOKA, a TAKKe BETMUMHY MX PAaBHOJICHCTBYIOIIEH Ha e HalpaBlieHHE.
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- o by = = H
b i .:_:-..'i_i—;_-_ "
Pucynok

3anaya 3.

Ha ropusontansHOM yuactke (=2 M) NIeHCTBYROIIETO MOXKAapHOIO BOJONPOBOJA HedTeda3bl
(d=200mm) mipu pacxomax Q1=3,77-10-2 m3/c u Q2=4,71 m3/c 3amepunu nageHue AaBieHus Ap,
okaszasummecs paBHbIMU: Apl=181 [la u Ap2=282 Ila. OnpenenuTs COCTOSHUE CTAIBHBIX CBAPHBIX
Tpy0. BsizkocTh Boab! npuHATH paBHOi 10-6 M2/c (=20 °C).

Cocrasutens: B.. Epmosnos
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIMH

IHacniopT KOHTPOJILHOM PadOTHI

IO JUCLMIIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. Meroauka oueHKH

B xoHTponbHOM paboTe onpenensercs nojaadya Hacoca Qp IpU 3alaHHON CKOPOCTH, a TaK )Ke
CpaBHHUBAIOTCA BCIUMYMUHBL HOTpC6H$I€M0171 HAaCOCOM MOIIHOCTH IpPH YMCHBIICHHUU €ro noaa4u
JIPOCCEIINPOBAHUEM 3a]IBHYKKON WJIM U3MEHEHUEM YacCTOTHI BPALICHUS.

KoHTpoJIbHAS TOKHA CONEPIKATD:

- TUTYJIbHBIN JIUCT;

- 3a/laHue ¥ UCXOJHbIEC JaHHBIC U1 MHAUBUAYAIBHOIO BAPUAHTA;

- pC€UICHUC CO BCCMU HGO6XOILI/IMI)IMI/I IMMOsICHCHUAMU, 3aBCPIIAIOIICCCS BBIBOJIOM,

- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPBHI.

2. Kputepuu ouneHku

* PaGoTa cuuraercs He BbINOJHEHHOM, eciii PI'3 BBIMOJIHEHO HE MOJHOCTHIO, B pacyeTax
JOTIYIIEHbl 3HAUUTENbHbIE OMIMOKH, OTCYTCTBYIOT apryMEHTHPOBAHHBIC MOSICHEHHS, MPH
3alUTe TOKa3aHbl OYEHb Clladble 3HaHMS TeopeThdyeckoro marepuana. KommdectBo 6amioB
cocrasirszeT ot O 10 9.

* PaboTa cumMTaeTCs BBINOJIHCHHON HA IOPOrOBOM YpOBHE, €CIM B pacyeTax JOMYIICHO
HECKOJIBKO HE3HAYUTEIIbHBIX OIIMMOOK, OTCYTCTBYIOT apryMEHTHPOBAHHBIC IMMOSCHEHUS, MPHU
3alllMTe II0Ka3aHbl CJIadble 3HAHUS TEOPETHYEeCKoro marepuaina. KoaumdecTBo 0ajuioB
cocrasisget 10.

» PaboTa cunTaercs BBIIOJHCHHOM HAa 0a30BOM YPOBHE, €CIIM CTYACHT JIOIYCTHJI HECKOJIBKO
HE3HAYMTEIbHBIX OMIMOOK B pacyerax, HE II0Ka3ajl TIJIyOOKMX 3HAaHUH TEOPETHYECKOIro
Marepuaia, HO II0 KJIIYEBBIM BONpOcaM HPHBET OOOCHOBAHME BBIIOJHCHHBIX PaCcyCTOB.
KomnunuectBo 6amioB cocrasisgeT oT 11 mo 13.

* PaGoTa cuuTaeTcs BBHINOJHEHHOH HAa MPOABHHYTOM YPOBHE, €CIH CTYJASHT CMOT O00OOIIHTH
MPaKTUYECKHH M TEOPETHYECKUH MaTepHall, MpUBET 4YETKOe OOOCHOBAHHME BBITOTHEHHBIX
pacyeToB, Ha 3alUTe IMOKa3ajd IIYOOKHE 3HAaHHUS TEOpEeTHYECKOro Marepuana. KoaudecTBo
0aiutoB coctasisteT oT 14 mo 20.

3. HIkaJuaa oueHkun

B oOmieii oneHke mo AUCHUIUIMHE Oauibl 32 KOHTPOJbHYIO pabOTy YYHUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpaMMme JAUCLUHUIIIUHBL.

4. TlpuMep BapMaHTa KOHTPOJIbHOI padoT
KonTponbnas padora Nel:

LlenTpoOeXHBIN HacoC MOJHUMAET BoAy Ha BbhicoTy H mo tpybam ¢ mapamerpamu li, di,
M, Iz, d2, A2, kak n300paxeHo Ha pucynke 1. M30bITOUHOE HaBieHue B pesepByape Po.
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3a0BIEEKA

Pucynox 1
1. Onpenenuts nogauyy Hacoca Qg mpu ckopoct n=900 06/MHH.

2. CpaBHUTh BEJIMYUHBI MOTPEOJIIEMON HACOCOM MOIIMHOCTH IPU YMEHBUIEHUH €ro
nosa4yu Ha q % IpOoCCeNMpOBaHUEM 3aIBHIKKON WM U3MEHEHUEM YacTOThI BPALLEHUS.

MecTHbIE COMPOTUBIICHHS YYTCHBI IKBUBAJICHTHBIMU JUIMHAMHU U BKJIFOYCHBI B 3aJJaHHBIC
JUHBI TpYO. Xapaktepuctrka Hacoca npu n=900 06/mMuH npuBeaeHa B Tadbmune 1.

Tabnuna 1. Xapakrepuctrka 1eHTpooexHoro Hacoca nmpu n=900 06/mMuH.

Qu-10°, m'/c 0 20 40 60 80
H, m 12,5 13,5 12,8 9,5 6
n , % 0 0,68 0,82 0,73 0,55

Wcxonnple qanubie 115 BapuaHTa 1.

Bapuaur | Hom [ Lo [di-107m o107 [ o [ o107 m | oo
l ] 8.2 15 2 186 20 325
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Cocrasutens: B.. Epmonos
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTpoBaHUs TEXHOIOTUYECKUX MAIIHH

IHacnopr
NPaAKTHYECKUX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. MeToauka olleHKH

Ha npaktudeckux 3aHATHSIX OLIEHMBAETCS YMEHUE CTYAEHTOB pelaTh IMPAKTHYECKUE
3a/1a4M, JUIsl YEr0o Ha Ka)kJIOM 3aHSITHM [IPEAIAraeTcsl BbIIOJIHUTD J1BA 3aJaHUs.

[Tocne odopmieHust pemieHHONW 3aJayd CTYACHTHI JOMYCKAlOTCA K 3aluTe. 3amuTa
NPaKTUYECKUX padoT TMPOBOAMUTCS B YCTHOM WJIM THUCBMEHHOH (¢opMe IO BOmpocam,
COOTBETCTBYIOIIIMM TEMAaTUKE 3aJad. Tak ke IMperojaBarellb BIOpPaBE 33/1aBaTh CTYAEHTY
JIONIOJTHUTEIbHBIE OOIIKE BOIPOCHI B paMKaX JUCLUILUIMHBL.

2. Kputepuu oleHKH

* Paborta cunTaercsi He BHINOJHEHHOM, €CITM BBHIIIOJHEHBI HE BCE 3aJaHMs, CTYACHT HE OCBOWII
NPaKTUYECKUH MaTepHall U HE CMOT 0000IIUTh TeopeTHyecKuii Marepuan. OeHKa COCTaBIsET
ot 0 1o 14 Ganos.

* Pabota cunTaercst BHITOJHEHHON HA MOPOTrOBOM YPOBHE, €CITH CTYJIEHT OCBOWJI NMPAKTHYECKHUMA
MaTepuai, HO He cMor o0oOmmTh Teopermdeckuii marepuan. Onenka cocraiuser 15...18
0asioB.

* PaboTa cumTaercs BBINOJIHEHHON Ha 0a30BOM YpPOBHE, €CIH CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKU M TEOPETHUYECKH MaTepuai, IOMYyCTHI 2-3 He3HAYUTENbHbIE OIIMOKUA B
pacueTax, KOTOpbIE€ HCIpPaBHJI C MOMOINbIO mpernogaBatens. Ouenka cocrapiser 19...23
0asioB.

* PaboTa cuuTaercs BBHIMOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIU CTYACHT CMOT OOOOIIHTH
MPaKTUYECKU U TEOPETUUECKHI MaTepual, BBIMOJHUI BCE 3aJaHus 0e3 OMOOK, MpUBEIN
apryMeHTHpoBaHHBIE TIosicHeHHsI. O1ieHKa coctanisieT 24...30 6ayios.

3. IIkaJja oueHku

B oOmeli ouenke mo AMcUUIUIMHE Oanibl 3a MpPakTUYeCKHe pPadOThl YUUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUiIaMH OaNIbHO-PEHTHUHIOBOM CHCTEMBI, MPHUBEACHHBIMH B paboueit
Iporpamme AUCLUIUINHBL.

4. TlpuMmepsl 3a1aHNii IPAKTHYECKUX padoT

1. Ompenenutes naBiaeHue Ha 3a00€ 3aKpPBITOM ra30BOM CKBakKuHBI (puc. 1), ecnu riyOuHa
ckBaknuHel H=2200 M, manomerpuyeckoe naBieHue Ha yctbe Pm=10,7 MIla, mmotHOCTH
OPUPOJHOTO Ta3a MpH aTMOc(hepHOM MAaBICHMM M TeMIepaType B CKBaKHHE (CUMTAaeMOM
HEW3MEHHOM 1o BeicoTe) p=0,76 KO/, atmocdepHoe nasnenue p,=98 klla.
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Pucynok 1

2. Munepansroe macio (p=810 xr/m®, v=3-10" wm%c) mepexaumBaeTcsi W3 OTKPHITOrO
pesepByapa (puc. 2) norpeburento ¢ pacxogom Q=7,55 av’/c. Boicota BeachiBanns h=2 M,
MOKa3aHNWE BaKyyMMETpa, YCTAHOBJIGHHOTO B KOHIE BcachiBaromien ymaun (1=10 M, d=80 mwm,
TpyOBl cBapHble HOBbIE), ps=49,1 klla. Ompenenuth cymMMapHbIi KOI()(PHUIMEHT MECTHBIX
COIPOTHBIICHUH Ha BCACHIBAIOLIEE JUHUH, CUUTAs €T0 HE 3aBUCALIUM OT uucia PeitHomnbaca.

f

Pucynok 2

Cocrasutens: B.11. Epmoinos
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Ka(bezlpa IMPOCKTUPOBAHNA TCXHOJIOITMYCCKNX MallllH

IHacnopr
JIa0OPaTOPHBIX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 7 CEMECTP

1. MeToauka OleHKH

CTymeHTbl [O/DKHBI BBIIOJIHUTH Ja00OpaTOpHbIE pPabOThl COTIACHO METOJHYCCKUM
yKa3aHUsIM, KOTOpBIC JUIS KaXJIOW padOThI COJCpKAT TEOPETHYCCKHM pasieln, 3aJaHue u
KOHTPOJIbHBIE BOIPOCHI JJIsi caMonpoBepku. [10 Kaxkaoil BBIMOJIHEHHOW paboTe HEOOXOIUMO
0(OPMUTH OTYET.

[MToce odopmiteHHst OTYETa CTYACHTHI TOMYCKAIOTCS K 3aIluTe. 3aliuTa J1abopaTopHbIX
paboOT TPOBOAUTCS B YCTHOW WM IHUCHBMEHHOM (opMe MO0 KOHTPOJIBHBIM BOIIPOCAM,
NPUBEICHHBIM B METOIMUYCCKMX yKa3aHWsAX. Tak e MpernojaBaTesb BIOpPaBe 3a1aBaTh CTYACHTY
JIOTIOJTHUTEITBHBIC OOIIHE BOIPOCHI B paMKaXx JAUCIIMILUIAHEL.

2. Kpurepum ouenku

* PabGoTa cuntaercs He BBINOJTHEHHOM, €CIIH JJAOOpAaTOPHBIE PAOOTHI BHITIOJHEHBI HE BCE HIIU HE
B IIOJJHOM 00BEME, OTYETBHI II0 pe3yJbTaTaM JaO0OpaTOPHBIX paboT, HEe OohOpPMIICHBI B
cootBercTBuu ¢ TpeboBanmsmu ['OCT ECK/[. B xoxme 3ammuThl HE MPOASMOHCTPUPOBAHO
3HAHHWE OCHOBHBIX 3aKOHOB M METOJIOB aHaju3a IMPOIECCOB, MPOTEKAIOIINX B HCCIEIyeMOH
oOnactu. Onenka cocrasiset ot 0 1o 14 6ayuios.

* PaboTta cuuTaercs BBHINIOJIHEHHOW HA MOPOrOBOM YPOBHE, €CIM IMOJYYEHBI JOMYCKH K
BBITIOJIHEHUIO J1a0OpPaTOPHBIX paloT, MOJPa3yMEBAIOIIME, UYTO TEOPETUUECKHN MaTepual
U3JIOKEH B 00bEeMe, HEOOXOIUMOM IS BBIMOJIHCHUS Ja0OpaTOpHBIX padot. JlabopaTopHbie
paboTHI BEITIOJTHEHBI B TIOTHOM 00BEME, ¢ COOJIIOICHUEM HEOOXOMMON TOCIIeIOBATCIIBHOCTH
MIPOBE/ICHUS OTBITOB M M3MEPEHUM, COOI0/IEeHbI TpeOOBaHUs MTPABUI TEXHUKU OE30TacCHOCTH.
B mporecce BBITIONIHEHHUS JTA0OPATOPHBIX PabOT CTYAEHT oOpamaics 3a TMOMOIIBI0 K
npenogaBarento. OT4eThl 1O pe3ylbTaTaM J1abopaTOpHBIX paboT, odopMIcHHBIE B
cootBercTBUu ¢ TpeboBanusimu ['OCT ECK]I, momHOCThIO OTOOpa)aroliue MpOBEICHHBIE
MCCJIEI0BAHMS, MPEAOCTABIECHbl HE B CPOK. B Xo0z€ 3aluThl MPOJEMOHCTPUPOBAHO 3HAHUE
OCHOBHBIX 3aKOHOB M METOJIOB aHaIM3a MPOIECCOB, MPOTEKAIIINUX B UCCIEeayeMOil o0nacTu,
HO TPY OTBETaX JOIMYIIECHbI OIIUOKH, UCTIPABIsieMble CTYACHTOM C MOJCKA3KU MPENOIaBaTENs.
Onenka cocrapiser 15...18 6amios.

* PaboTa cumTaeTcsi BBINIOJIHEHHOW HAa ©0a30BOM YpOBHE, €CIIM TIOJYYEHBl [OMYCKH K
BBITIOJIHEHHIO JTA00OpaTOpHBIX paboT. JlabopaTopHbie pabOTHI BHITTOJIHEHBI B TIOJIHOM 00bEME, C
coOJII0IEeHNEM HEO0OXOAMMOM TOCIE0BATEIbHOCTH MPOBEACHHS OMBITOB M U3MEPEHUI, BCE
OTBITHI TIPOBEJIEHBI B YCIOBUSAX M PEXKUMaxX, OOCCIEUHBAIONIMX TIOJYUYCHHE MPABUIBHBIX
pe3yJbTaTOB M BBIBOJOB, COOJIFOJEHBI TpeOOBaHUS TMPaBUI TEXHHUKH O€30TacHOCTH,
MPOJIEMOHCTPUPOBAHO YMEHHE YUTaTh M CXEMbl. B mporiecce BBIMOTHEHUS JaOOPaTOPHBIX
paboT cTyAeHT obpalancs 3a MOMOIIbI0 K mpenoAaBarento. K nate 3amuThl NpeaoCTaBICHbI
OTUETHl TIO pe3ylbTaTaM JadopaTOpHBIX paboT, oQOopMIEHHBIE B COOTBETCTBHH C
tpeboBanusimu ['OCT ECK]I, moiaHOCTBIO OTOOpakaroliye MpOBEACHHbIE HCcleaoBaHus. B
XO/I€ 3alllUThl TPOJEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX 3aKOHOB M METOJOB aHaln3a
MPOIIECCOB, MPOTEKAIINX B HccheayemMoil obmactu. [Ipu oTBeTax MOMyIIEHBI HETOYHOCTH,
KOpPpPEKTUpPYEeMbIe CTYJEHTOM C TOJCKa3ku mnpenogaBatens. Omenka cocraBnser 19...23
0ayuIoB.

* PaGoTta cumTaeTcsi BBIMIOJIHEHHOW HA NMPOJABHUHYTOM YPOBHE, €CJIH TOJYYEHBI JOMYCKH K
BBITIOJTHEHHIO JTAOOPAaTOPHBIX padoT, JadopaTopHbIe paOOTHl BBHIMOJHEHBI B ITOJTHOM OOBEME,
CaMOCTOSITEIIHO, ¢ COOII0/IECHHEM HEOOX0IUMOM MOCIIEA0BATEILHOCTH MPOBEACHUS OIBITOB U
W3MEPEHHM, BCE OMBITHI MPOBEACHBI B YCIOBHUSIX U PEXHMaX, 00€CTICUNBAIOIMINUX TOJYICHHE



MPaBUIBHBIX PE3yJIbTAaTOB M BBIBOJAOB, COONIOACHBI TpeOOBaHUS IPaBUI TEXHHUKHU
0€30MacHOCTH, MTPOJIEMOHCTPUPOBAHO YMEHUE YATATh CXEMbI M IOHUMaHUe TepMHUHOJIoTHU. K
JlaTe 3alIUThI TPEIOCTABICHBI OTYETHI IO pe3yiabTaraM padoT, 0(hOPMIICHHBIE B COOTBETCTBUU
¢ tpedboBanmsamu ['OCT ECK]JI, momHOCTBIO 0TOOpakarolye IMpoBeIeHHbIC UccaeaoBaHus. B
XO0JIC€ 3alllUThl IPOJEMOHCTPHUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJOB aHAIHM3a
MIPOIIECCOB, TMPOTEKAOIIMX B HCCICAYeMOW O0JacTH, JIOTUYHO M TPaMOTHO H3JIOKEHBI
YMO3aKJIFOueHHs ¥ BbIBOIbI. O1ieHKa cocTaBiseT 24...30 6aios.

3. IIkaJua oueHkn

B o0mieil orneHke Mo JUCHUILIMHE Oayibl 3a jabopaTopHbIE paOOThl YYHUTHIBAIOTCS B
COOTBETCTBUHU C TMpaBUIaMH OaNIbHO-PEHTUHTOBON CHCTEMBI, MPHUBEACHHBIMU B pabouei
MporpaMme JUCHUILINHBI.

4. IlepedeHb TeM M coiep:KaHUe Ja00OPATOPHBIX PadoT

JlaboparopHble 3aHATHS BBIIOJHAIOTCS Ha CTEHNIE C HCIOJb30BAHHEM T'HAPABIMYECKOTO
00opyoBaHus. 3aJaHUs BbIIAIOTCS ITPETO/IaBATEIIEM.

JlaGopatopnass pabora Nel. «Knaccudukanus rtuaponpuBoaoB. I[IpuHOMIB AEHCTBUS
TUAPOANIApaTyphbl, UCIOIb3YEMOM B THIPOIIPUBOIAX)

Wzyuenue kinaccuukanuy TUIPONPHUBOJOB, MPUHIUIIOB JACWCTBUS TUApOANNapaTyphl;
0003HavYeHMsI TUIPOAIIIapaTyphbl HA CXeMax B COOTBETCTBUU co cranaaptamu ECK/I.

JlaboparopHas pabora No2. «KoHcTpykuuu OOBEMHBIX THAPOMOTOPOB U THUIPOMOTOPOB.
Hccnenoanue pabounx XapakTEpUCTUK TUAPOMOTOPA»

W3ydyeHre OCOOCHHOCTEH KOHCTPYKIIMM OOBEMHBIX THIPOMOTOPOB U THAPOMOTOPOB.
[Tony4yenue u uccnenoBanue pabounx XapaKTEPUCTHK TUAPOMOTOPA.

JlaboparopHas pabota Ne3. «['maponmpuBOJ C APOCCENBHBIM PETYIUPOBAHUEM BBIXOJHOTO
3BEHa»

HccnenoBanue ruIponprBo/a ¢ IPOCCENIbHBIM PETYIUPOBAHUEM BBIXOJHOTO 3BEHA.

Jlaboparopuas pabora Ned. «OOBeMHBIA TUAPONPUBO, YIPABIAEMBIH HTPOMBIIUICHHBIM
noruueckum koHTposuiepom (IJIK) nmpu mocnenoBaresbHOM BKIFOUEHUH THAPOIBUTATEIICH

HccnenoBanne 0OBEMHOIO THUAPONPUBOIA, YIPABISAEMOTO MPOMBIIIJICHHBIM JIOTHYECKUM
koHTposuiepoM (IJIK) npu mocnenoBareabHOM BKIIFOUEHUU THAPOABUTATENICH.

Cocrasutens: B.W. Epmoinos
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