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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

CemecTp: 8

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.

CemecTp: 9

AvpakTnyeckas eanHuLa: OCHOBbI MMAPONPUBoOAA

2. O6Lme cBefigHNs 0
rMApPONpMBOAax

0,5

1,2,3

HasHaueHune, 06nacTb
NPUMEHEHNS 1 NEPCNEKTUBbI
pasBUTMSA TMAPONPUBOAOB.
MpUHUMN LeACTBUSA 1 OCHOBHbIE
paboune napameTpbl 06BEMHOI0
rmgponpusoga. Coctas
rmaponpmeoga. Cxembl ¢
OTKPbITOW 1 3aKPbITOW
LMpKYnsaUnei.




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.

AvpakTnyeckas eanHuua: OCHoB

bl MHEBMATUKN

4. NHeBMOMNPUBOA U
NMHeBMOaBTOMATMNKA

1,2,3

MpUHUMN SeiicTBUA U CTPYKTypa
MHEBMaTUYECKNX CUCTEM
ynpasnieHus. Oco-6eHHOCTH
nHeemocucTem. Bo3ayx Kak
paboyee Tes0 MHEBMOCUCTEM.
OCHOBHble NapameTpbl
MHEeBMaTUYeCKMX YCTPOMCTB.
Annapartypa noArotosku
BO3Ayxa. PacnpeenuTesnbHas n
perynvpytoLasa annaparypa.
JTornko-BbluncnnTenbHbIE
3N1eMeHTbI. ICMONHWTENbHbIE
yCTpOKCTBa: MHBMOLMIVHAPBI
Pa3/IMYHbLIX TUMOB,
nMHeBMo/BUraTesin ¢
BpaLLaTe/IbHbIM ABVKEHVIEM,
BaKyyMHbIe YCTPOICTBA.
TunoBble CXeMbl YNpasieHns u
MHEBMOMNpPYBOAbI
TPaHCMOPTHO-TEXHOMOMMYECKNX
MaLLWH.

AvpakTnyeckas eguHuua: MmapaBanyeckme MallnHbI, PeryvmpyoLas u Harnpaeasowas

annaparypa




5. N'mapasnnyeckme mallnHbl 0 1

1,2,3

Knaccutmkaums n 0CHOBHble
paboune napameTpbl
rmapomatluunH. Pabounii 06bem,
NPOV3BOANTENBLHOCTL (Pacxom)
TeopeTnyeckas u
[encTBuTeNIbHasA, MOLL-HOCTb,
KpyTAWMiA MoMeHT, KM,
06bEMHbIN, MEXaHNYECKMNIA 1
MOJHBIMA.

MpyHUMN paboTsl U
KOHCTPYKLWMW LLECTEPEHHbIX,
NNacTUHYaTbLIX, paguaibHO- U
aKcuanbHO-MOpPLLHEBbIX HACOCOB
1 rMapomMoTopoB. KaBuTaums B
Hacocax.
HacoCHO-aKKyMynaTopHble
cTaHumu. Heperynupyemsbie 1
perynupyemble Hacocbl 1
rmapomoTopbl. O6paTUMOCTb
rmgpomatunH. HacocHble
yCTaHOBKW. ["'MapaBnnyeckme
LMMIMHAPBI, UX KnacCcupurKaums,
0COBEHHOCTU KOHCTPYKLMN,
OCHOBHble NapameTpbl, 061acTy
paLMOHa/IbHOrO MPUMEHEHMS.
MMapouUnINHAPbI
OJHOCTOPOHHETO 1
[BYCTOPOHHEr0 [eCTBMS,
OJHOLLTOKOBbIE N ABYLUTOKOBbIE,
NNYHXEePHbIe, TEIECKOMUYECKNE.
AnddepeHunansHoe
NOLK/IIOYEHVE O4HOLLTOKOBOIO
umnmMHApa. NMoBOpPOTHbIE
rMapoasurartenu.
MynbTUNANKATOPbI LaB/IEHMS.

6. PerynupoBaHue CKOpocTu
rmapoasurartenei

1,2

MalunHHoe (06bEMHOE)
perynmpoBaHre CKoOpoCcTy
HacocoMm unu rmapoMoTOo-poM,
KA n mexaHnyecKas
XapakTepucTunka (3aBMCcMOCTb
CKOPOCTU OT Harpyskm).
JoccencHoe perynnpoBaHue
CKOpocCTu "Ha BXoAe", "Ha
BbIX0Ae" 1 "napannensHoe".
KMA n mexaHn4yeckas
XapaKTepucTumKa.
PerynupoBaHue cKopocTu
perynaTopom rnoToka.
JocTomHCTBa M HelOCTaTKK
pasHbIX cnocoboB
perynmposaHus CKOpOCTH,
06/1aCTN paLMoHabHOro
NPUMEHEHWS.

AnpakTuueckas eanHuLa: MpoeKTUpoBaHNE MMAPOCUCTEM




7. OCHOBbI NMPOEKTMPOBAHNA
TMAPOCUCTEM TEXHOIOTNYECKOTO
obopynoBaHus

0,5

1,3

TunoBble CXeMbl NepeKIYeHNs
CKOpOCTelA, nocnefoBarte/ibHoro
BK/IIOYEHMA ruapoasurateneli ¢
MyTeBbIM YNpPaB/ieHNEM U C
ynpas/ieHWeM Mo JaBneHuIo,
CVH-XPOHM3aLMN ABVXKEHNIA,
pasrpysky HacoCcoB. Y CTPOICTBO
1 NPUHLMN paboThl
TMa-pocncTem
TEXHOOrMYeCcKoro
060pyL0BaHMA PasIMYHOro
Ha3HauyeHus. PacyeT n Bblbop
pabounx napameTpos, BbIGOP
HaCcoCoB, rnapoaBuMraTeneii n
annapartypsbl. PacyeT noTepb 1
KA, ruapasnnmyeckori CUCTEMbI.
OcHOBBbI pacyeTa Ha MPOYHOCTb,
HafleXKHOCTb,
MPON3BOANTENBHOCTD.

AvpakTnyeckas eanHuua: MapaBAnYecKunii cneaaLumii nprueog,

8. N'mapaBnnyeckme cnegsatine
npuBoabl

0,5

1,2

FmapoycunnTeny 30/10THUKOBbIE
(ogHo-, ABYX-,
YeTbIpexLuenesble), CTPYIiHbIe,
"'COMN0-3ac/oHKa".
FnapoycunuTenn KpyTaLLero
MoMeHTa. M'napasMyeckme n
3NeKTPOrnapasnyeckme
clefsLive npuBoabl.
DneKTpornapasnnyeckmne
LLAroBble MNPUBOAbI.
Cratuyeckme N JUHaMUYecKue
OLUNBKM cnefsLLero npueoga.
Cnegalime ruapornpueoabl B
KONMPOBaJIbHbIX CUCTEMAX
METa/I/TIOPEXYLLMX CTAHKOB,
TPaHC-MOPTHBIX MaLUMHAaX 1
TEXHONOrMYECKOM
0bopyaoBaHuK.
"'mgpoannaparypa c
NPO-NOPLUMOHa/bHBIM
ynpas/ieHNEM 1 ee NPUMEHEHNE.

Tabnuua 3.2

TeMbl nabopaTopHbIX paboT

AKTUBHbIE
hopMmbl, yac.

Yachl

CcbI/IKM Ha
pe3ynbTaThl
06y4eHuns

YyebHas eaTeNIbHOCTb

CemecTp: 9

AnpakTuueckas egnHuua: OCHOBbI MMApPoNprBoaa

9. Knaccudmkaums
rMApPONHEBMOMPUBOLOB.
MpyHUMNbI AeACTBMS
rugpoannaparypbl, UCMO/b3yeMOoi
B rMAPONHEBMONPUBOAAX.

1,2,3

W3yyeHne Knaccmgurkaumm
rMAPONHEBMONPUBOAOB,
NPUrLMNoB AeicTBuA
rmapoannapatypbl; 0603HaYeHUs
ryapoannapatypbl Ha CXxemax B
COOTBETCTBMM CO CTaHAapTamu
ECKJ,




Tabnuua 3.3

CcbINIKM Ha
. | AKTUBHbIE
TeMbl NPaKTUYECKUX 3aHATUN Yachl pesynbTaThl YyebHas feaTeNIbHOCTb
(popmb, Hac, 0by4yeHus

CemecTp: 9

AnpakTnyeckas egmHnua: OCHOBbI TMAPONPUBOAA

3yueHne KOHCTPYKLUIA 1
onpefeneHne paboumx
XapaKTePUCTNK 06bEMHbIX
HACcoCoB

1. N13y4eHre KOHCTPYKLMIA 1
onpefeneHne paboumx 1 1 1,2
XapakKTepuCcTUK 06bEMHbIX HACOCOB

AvpakTuueckas eanHuLA: MMapaBanyeckme MallnHbI, PerynvmpyroLasi v Hanpas/stoLLas
annapartypa

3yueHre KOHCTPYKLUMK 1
npuHUmna paboTbl
aKCuanbHO-MOPLUHEBOro MOTOpa
"15. OnpegeneHve
3aBMCUMOCTEI YacTOThl

2. VccneioBaHWe XxapakTepmucTuk <
A P P 1 1 1,2,3 BpaLLeHMA OT AeNCTBUTENBHOIO

rmgpomoropa
pacxofa, 4acToThl BpalleHus ot
napameTpa perynmposaHus npu
[pocceNibHOM yrnpasneHmu,
06beMHoro Krf, ot yactoThbl
BpalLleHns
4. CamocTosiTeNlbHas paboTa oby4atroLerocs
CcbINkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMocToATeNIbHOM paboThbl pesynbTarthbl
BbIMNOJIHEHME [KOHCY/IbTaLnu
00yyeHus
CemecTp: 8
1 |,U,OI'IO}'IHI/ITefIbHaFI ydyebHas AesTeNbHOCTb 1,2,3 |0 0

: OpraHu3aums caMoCToATeNbHON PaboTbl CTy4eHTOB HOBOCMOMPCKOro rocyapCTBEHHOINO TEXHUYECKOro
YHVBEpCUTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - HoBocubupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

CemecTp: 9

1 |KOHTp0}'IbeIe paboThbl |1, 2,3 |25 |4

PelueHue 3aga4: OpraHmsaums caMoCTOATe/IbHON PaboThbl CTyAeHTOB HOBOCMOMPCKOro rocyjapCTBEHHOTO
TEXHUYECKOro yHUBEpPCHTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKG. roc. TexH. yH-T ; [cocT.: FO. B.
HukutuH, T. KO. CypHuHal. - HoBocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042 'vapasnvka, rugpomatlnHbl U rnaponHEBMONPUBOL
yuebHOe nocobvie Ans BY30B MO CMELMaNbHOCTAM Harpas/ieHns NoAroTOBKN AUMNIOMUPOBaHHbBIX
creLmanvcToB "IKcnyaraums Ha3eMHOro TpaHCnopTa U TpaHCNopTHOro 06opyAoBaHNs"

[ [T. B. AptembeBa [u gp.] ; nog pes. C. IN. CrecuHa. - M., 2006. - 334, [1] c. : un.

2 |ﬂ0,quTOBKa K 3aHATUAM |1, 2,3 |50 |1

PaboTa C KOHCMEKTOM NIEKLMIA N UCTOYHMKAMM M3 CMINCKA PEKOMEHAYEMON iuTepaTypbl: Maponpusog un
rMapoaBTOMaTMKa : METOAMYECKMNE YKa3aHNA K nabopaTopHbIM paboTam no gvcumnanHe “lrmapasnmka v
rmgponpueod” ans MT® Bcex cneumanbHocTel u hopm 06yueHns / HoBocmo. roc. TexH. yH-T ; [cocT.: B.
W. Kannuh, E. B. LLInHKopeHkKo]. - HoBocm6upck, 2004. - 37, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000028660 OpraHusalms camoCTOATeIbHOM paboTbl CTYAEHTOB
HoBOCMOGMPCKOTO rocyfapCTBEHHOTO TEXHUYECKOT0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocKb. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. - HoBocnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 |MNopgroToBka K atrectauum |1, 2,3 |50 |2




PaboTa C KOHCMEKTOM fIeKLUIA 1 UICTOYHMKAMK M3 CNCKa PeKOMeHAyeMoi intepatypbl: "ugponpusog, v
rMapoaBTOMaTUKa : METOAMYECKME YKa3aHWs K nabopaTopHbIM paboTam no aucumnaunHe "IMmapasnvka u
rugponpueog” ans MT® Bcex creumansHoCTel 1 hopm 06yyeHns / HoBocrb. roc. TexH. yH-T ; [cocT.: B.
W. Kannuh, E. B. LLInHKopeHKo]. - HoBocm6upck, 2004. - 37, [2] c. : un.. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000028660 OpraHu3aLmsa camoCcTOATEIbHON PaboTbl CTYAEHTOB
HoBocnbMPCKOro rocyjapCTBEHHOr0 TEXHNYECKOro YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocub6. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHal. - HoBocnbupcek, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000234042 I'vapaBnvka, ruapoMalLnHbI
Y TMAPONHEBMONPUBOZ : yuebHOe nocoburie Ans BY30B MO CMeLManbHOCTAM Hanpas/ieHUst MOLrOTOBKU
AVNNOMUPOBaHHbBIX CMeLManMcToB "AKenlyaraums Ha3eMHOro TpaHCnopTa U TPaHCMOPTHOro
obopysnosaHus"

/ [T. B. Aptembesa [v ap.] ; nog pea. C. IN. CtecuHa. - M., 2006. - 334, [1] c. : nn.

5. TexHonormnsa oby4veHns

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

Tabnunua 5.1
ﬂ,esilTerleOCTb |/|HCbOpMaLl,I/IOHHO-KOMMyHI/IKaLLI/IOHHbIe TEXHOMOT N
MHthopmMmmpoBaHue e-mail:e-ermolov@corp.nstu.ru; Moptan HI'TY
KoHcynbTMpoBaHue e-mail:ermolov@corp.nstu.ru
PasmeLLeHne yuebHbIX Mopran HI'TY: 96C
martepuasion
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (POpM Kope! (pOpMMpyelV'b'X
KOMnNeTeHUunn
1 |[Aunckyccusa OlK.4; TK.7; MNK.8§;

dopmMHpyeMble YMEHHsI: 32. 3HaThb OCHOBHbIE TEXHOJIOTHUYECKHUE MPOLIECCHI U BUJIBI
obopynoBaHus; 34. 3HATh METOABI PacueTa SJIEMEHTOB 00OPYIOBAHUS; Y3. YMETh ONPENEIIsATh
KOH(UTYpaINIO CHCTEM aBTOMATH3ALNH, TIPABHIIBHO BBIOUPATh OCHOBHBIE 3JIEMEHTBI

Kparkoe onucanue npumveHenusn: Paz0op KOHKPETHBIX CUTyallii B TPAKTUYECKOMN CBSI3H TEOPHUHU
C peasbHBIMU OOBbeKTaMH B (JOpMe OUCKYCCHUU

6. MpaBuna aTTecTalumm 06y4atoLLMXCs Mo y4ebHO ANCLUNANHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe UCnonb3yeTcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTtkast uHopmauums o bPC npvseseHa B 1a6s. 6.1.

Moapo6Has nHhopmaums o BPC npusoamTcs B MpunoxeHun Nel K paboyein nporpamme.

Tabnmuya 6.1
MwuH. o
OueHnBaeMble BUAbI AeSATENbHOCTY 06yyatoLLMXCs 6 MakcumManbHbIi 6ann
CewmecTp: 9
Jlabopamopnas: BeimonHeHue u 3amuTa 1adopaTopHON 15 30
paboTsl

KoHTponupytoLmre MaTepuanbl NPUBOAATCS B “MMAPONPUBOA U TMAPOaBTOMATKA : METOAMYECKME YKasaHNs K NabopaTopHbIM paboTam no gucuunanHe “napasnvka n
ruaponpusog” fns MT® Bcex cneLmanbHOCTeR 1 hopm 06yyeHmnst / HoBocm6. roc. TexH. YH-T ; [cocT.: B. W. KannuH, E. B. LLInHKopeHKo]. - HoBocnbmpek, 2004. - 37,
[2] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000028660"

Ipaxmuyeckue 3anamus: Pemenne MpakTHUECKUX 3a1a4 | 15 | 30




KoHTponupytowye MaTepuaibl NPUBOAATCA B “MApaBAvKa, rTMApPOMaLLMHbI M TMAPONHEBMONPUBOZ, : y4ebHOe nocobue 418 BY30B MO CreLyaibHOCTAM HanpaBieHns
NOArOTOBKM AUNIOMUPOBAHHbIX CMELMANNCTOB "IKCMyaTalms Ha3eMHOro TpaHenopTa U TpaHCMOPTHOro 060pyoBaHMs”
/[T. B. AptembeBa [1 ap.] ; noa pea. C. M. CtecuHa. - M., 2006. - 334, [1] c. : un."

Koumponvnuvie pabomei: BeImoNHeHHe U 3alIUTa KOHTPOJIBHON 10 20
paboTsl

KoHTponupytoLme MaTepuasibl NPUBOAATCA B “M1ApaBnMKa, rmapoMaLlnHbI U TMAPONHEBMONPUBO/, : y4ebHOe nocobue 418 BY30B MO CrieLyaibHOCTAM HanpasieHuns
NoAroTOBKY AUNIOMAPOBAHHbIX CMELManMCToB "IKCnyaTalums Ha3eMHOro TpaHenopTa U TPaHCMOPTHOro 060pyAoBaHus"
/[T. B. AptembeBa [u ap.] ; noa pea. C. M. CtecuHa. - M., 2006. - 334, [1] c.: un."

3auem: PenieHvie OqHOM 3a/1auu W OTBET HA JBA BOMPOCA IO 10 20
TEOPEeTHYSCKOMY MaTepUuay

KoHTponmpytowme Matepuansl (CNMCOK BOMPOCOB) NPUBOAATCA B "MMAPaBAMKA, TMAPOMALLMHBI U TMAPOMNHEBMONPUBOZ, : y4eGHOe Nocobue Ans BY30B MO
CMeLmManbHOCTAM HanpaB/eHVs MOATOTOBKM AVMIOMUPOBAHHbIX CELMAIMCTOB "IKenyaTalys Ha3eMHOT0 TPaHCMOopTa U TPaHCMOPTHOTO 060pyAoBaHMS"
/[T. B. ApTembeBa [v ap.] ; noa pea. C. M. CtecuHa. - M., 2006. - 334, [1] c.: un."

B Tabnuue 6.2 npeAcTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asBNIsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kol'\(lltl)_l%I:IeH DopMbl KOHTPONA
5 PesynbTaTbl 06yyeHUA
Ui 3awmTa | KoHTp. 3
droc niP v auer
OMK 4 y3. yMeTb ONpeaeniaiTb KOH(PUIypaLmio CUCTEM aBTOMaTM3aLMK, NPaBuibHO BbIGUpaTb + + +
" |OCHOBHbIe 3/1EMEHTbI
MK.7 | 32.3HaTb OCHOBHbIE TEXHOOrMYECKINE MPOLIECCHI U BUAbI 060pYL0BaHMSA + + +
MK.8 | 34.3HaTb METOAbI pacyeTa 3/1eMeHTOB 060pyL0BaHMSA + + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyeli
nporpamMmme.

7. lutepatypa

OcHOBHas nnTepaTypa
1. l'uapaenuka, THAPOMAIIUHEI U TUAPOTIPUBOAEI | [yueOHuk s BTy30B / T. M. Bamra u mp.]. -
Mockgsa, 2013. - 422, [1] c. : ni.. - ABT. yka3aHsl Ha 3-1i C..
2.I'yceB A. A. I'mppasnuka : yueOHuK 1u1st By3oB / A. A. I'yceB. - Mocksa, 2013. - 285 ¢. : un.,
TadJ.
3. I'poxoBckuii [1.B. OCHOBBI ITHAPABIMKH U THAPOIIPHUBOL [ DIEKTPOHHBIN pecypc]: yueOHoe

nocobue/ JI.B. I'poxoBckuii— DyekTpoH. TekcroBelie nanubie.— CII6.: [Tomurexnanka, 2016.—

237 ¢.— Pesxum noctyna: http://www.iprbookshop.ru/58852 html.— 3BC «IPRbooks»
JononHnTenbHas nimTepaTypa

1. Tocrees 0. A. T'unpasnuka u razonunamuka. Y. 1 : yaeGnoe mocodue / HO. A. T'ocrtees ;

Hosocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 103, [1] c. : un.. - Pesxxum mocryna:

http://elibrary.nstu.ru/source?bib_1d=vtls000084897

2, Illnnxopenxo E. B. Tunossle ruapaBnuyueckye cXeMbl aBTOMATH3HPOBAHHOIO 000pYIOBAHHUS

yuebHoe nocobue / E. B. llunkopenko, B. M. Karumn ; HoBocu6. roc. TexH. yH-T. - HoBocuOUpCK,

2005. - 58, [1] c. : s

3. Kynunos B. A. T'uapaenuka : yueOHOe mocobue 11j1st By30B B 00JIaCTH TEXHUKUA W TEXHOJIOTHH /

B. A. Kygunos, 3. M. Kapramos. - M., 2007. - 198, [1] c. : un.

4, Jlenemkun A. B. Tunpaenuka u runpornaesmonpueon. B 2 4. U. 2 : yuebuuk / A. B. Jlenemrkun.

A. A Muxaiinun, A. A. Hlefinak ; nox pen. A. A. Illeitnaka ; Mock. roc. usayctp. yu-t, Uu-1

muctaHu. obpasosanus. - M., 2007. - 350 ¢. : un.

5. Ceemnnkor B. K. Cranounsie ruaponpusoms : cripaBounuk / B. K. Ceemrnukos, A. A. Ycos. -
M., 1982. - 464 c.



6. I'moporipuBoa ¥ THAPOITHEBMOABTOMATHKA ;| paboyasi mporpaMMa U MeTOAMYECKUE YKa3aHUs K
BBITIOJTHEHHUIO pacueTHO-rpadudeckoii padotel mist MT® Bcex crienmansHOCTER U GOpM 00yUeHuUs
/ HoBocub. roc. TexH yH-T ; [coct.: B. Y. Karuun, E. B. IIluakopenko]. - HoBocubupck, 2002. - 23
c. : Tabu.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

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

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToauyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTopauyeckoe obecrneyeHme

1. 'maponpuBon v ruApOaBTOMATHKA | METOAMYECKHE YKa3aHUs K J1abopaToOpHBIM paboTaM 1o
mucuuruae T uapasnuka u ruaponpuson” it MT® Bcex crieuuansHOCTER 1 hopm 0OyueHwHs /
Hosocub. roc. rexu. yH-T ; [cocT.: B. M. Kanmun, E. B. Illunkopenko]. - HoBocubupck, 2004. - 37,
[2] c. : mi.. - Pesxxum mocryma; http://elibrary. nstu.ru/source?bib_id=vtls000028660

2. 'mapapnuka, TuAPOMAIIMHE U THAPOMTHEBMOIIPUBOY | yueOHOe nocodue sl BY30B IO
CHEMATLHOCTSM HAIIPABJIEHUS] IOATOTOBKY JUILUIOMHPOBAHHBIX CTIELIMATUCTOB "DKCILTyaTaLIHs
HA3eMHOTO TPAHCIIOPTA M TPAHCIIOPTHOT'O 000pynoBaHwMs"

/[T. B. Aptembera [u np.] ; mox pen. C. I1. Crecuna. - M., 2006. - 334, [1] c. : wn.

3. Opranusanys caMoCTOsSITeNIbHON paboTsl ctynenToB HoBocnOupCcKoro rocyqapcTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA | MeToan4Yeckoe pykoBoacTeo / Horocub. roc. TexH. yH-T ; [coct.: FO.
B. Hukutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary nstu.ru/source?bib_1d=vtls000234042

8.2 CneunannanpoBaHHOe NporpammHoe obecrneyeHme
1 Office
2 Office
3 Windows

9. MaTepuasibHO-TEXHUYECKOE obecneyeHue

JTabopaTopHbI CTeH],

Ne HanmeHoBaHue HasHa4yeHwne
1 |CTEHZA N4 Vccnep.rugpomoTtop u MpoBeaeHve nabopaTopHbIX paboT
rmaponepegayu




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.
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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
npusezieHa B Tabunure.

Tabmuna

Tanbl OMEHKH KOMIETeHIHH

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpome:xyTounas
KOMHETEHIHH (3HaHMsA, yMeHHs, KOHTPOJISt aTTecranus (3K3aMeH,
HABDBIKH) (xypcoBoii mpoexT, 3a4er)
PI'3(P) u op.)
OIIK.4 cniocobHOCTH |y3. yMeTh I'mnpaBnuueckue MalIMHbL Kontpombusie 3auert, Bompockl Ne 1-
y4acTBOBAaTh B OTIpEeNeTsATh W3yyeHne KOHCTpYKUMit 1 pabotst Otuer mo |51
paspabotke KOH(UTYpanuio olpezeseHne pabounx nabopaTopHOU
00001IeHHBIX cUCTEM XapaKTEePUCTUK OOBEMHBIX pabore Nel-4
BapUaHTOB PEIICHUsI |aBTOMATU3AIINH, Hacocos VccnenoBanue

mpo0JieM, CBSI3aHHBIX

IIPaBUIILHO BHIOMPATh

XapaKTepUCTHUK THIPOMOTOpa

c aBTOMaTm3anmeil  |ocHOBHBIE 3meMeHThl |Kimaccupukanms
MPOU3BOJICTB, THIPOITHEBMOIIPHUBO/IOB.
BBIOOpPE Ha OCHOBE [MpuHOMIE! neficTBuA
aHaIM3a BAPHAHTOB THAPOANapaTypebl,
ONITHMAJIEHOTO HCTIONIB3yEeMOH B
MPOTHO3MPOBAHUS THIPOITHEBMOIIPHBOIAX.
MOCIIEACTBUM OCHOBBI IPOEKTUPOBAHUS
peuieHust THIIPOCHCTEM
TEXHOJIOTHYECKOTO
obopynoBanus [THeBMOnpUBOA
Y MTHEBMOABTOMATHKa
PerynupoBanue ckopocTi
THJpOBHUraTenei
[K.711T 32. 3HaTh OCHOBHbIE | 'MapaBIMUECKHE MAILTUHbBI KonTponbubie 3auer, Bonpochl Ne 1-
CIIOCOOHOCTD TEXHOJIOTHUECKHE I'mppaBnuueckue cuensuye pabotst Otyer mo |51
y4acTBOBAaTh B TIPOLIECCHI U BB nipuBozp! Mzyuenne nabopaTopHOH
pa3paboTke obopymoBaHus KOHCTPYKIUH U onpenienieHue  [padote Nel-4
MPOEKTOB TI0 pabo4mX XapaKTEepUCTHK
aBTOMAaTH3aLNHI 00BEMHBIX HACOCOB
MIPOM3BOJICTBEHHBIX Knaccudukarms
Y TEXHOJIOTUUECKHUX THIPOITHEBMOIIPHUBO/IOB.
IPOLIECCOB, IIpuHuune! geicTBUsA
TEXHUYECKUX THJPOANIapaTypebl,
CPEICTB U CUCTEM UCIIOJIb3yEMOH B
aBTOMATH3aLNH, THPOITHEBMOIIPHBOIaX.
KOHTPOJIS, MexaHuKa XHUIKOCTEH U Ta30B
JMarHOCTHKH, OOmme cBeeHus O
UCIIBITaHUH, ruaponpusoaax [THeBMonpuBox
yIpaBJIeHUS U MHeBMoOaBTOMaTHKa Paboune
IpoLECCaMH, KHUJIKOCTU THAPOCUCTEM

KU3HEHHBIM LIUKJIOM
IPOAYKLMH U €€
KaueCTBOM, B
[IPAKTUYECKOM
OCBOCHUU U
COBEPLIECHCTBOBAHUU
JIaHHBIX IIPOLIECCOB,
CPEICTB U CUCTEM

PerynupoBanue ckopoctu
TUAPOJBUTATETIEH

TIK.8/IIT
CIIOCOOHOCTH
BBITIOJIHATH PAbOTHI
10 aBTOMATU3aLUU
TEXHOJIOTUYECKUX
MPOIIECCOB U
MIPOM3BOJICTB, UX
00eCIeueHunIo
CpeICTBaMu

34. 3HATH METO/IbI
pacyera 3JIEMEHTOB
o0opymoBaHuUs

HUccrienoBanne XxapakTepUCTUK
runpomoropa Kinaccudukanums
THIIPOITHEBMOIIPUBOIOB.
IIpunnune! aeicTus
THJIPOAIIapaTypsl,
HCTIOIh3YEMOH B
THIPOITHEBMOIIPUBOAX.
OCHOBBI IPOEKTUPOBAHHUS
THIIPOCHCTEM

Kontponbusle
pabotsr OTuer o
nabopaTopHOH
pabore Nel-4

3auert, Borpockl Ne 1-
51




aBTOMAaTHU3ALIMU U TEXHOJIOTUYECKOT'O
yIpaBJIeHUs, obopymoBaHus
TOTOBHOCTh
HCIIOJIB30BaTh
COBPEMEHHBIE
METOJIbI U CPENICTBA
aBTOMAaTH3aIlUH,
KOHTpOJI,
JMArHOCTHUKHU,
HUCITBITAHUN U
yIIpaBJEHUs
rpoleccamy,
JKU3HCHHBIM ITUKJIOM
MPOAYKLMH U €€
KauyeCTBOM

2. MeToauKka olleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIETEHIIMH B pPaMKax TUCHUILJIMHBI.

[IpomexxyTouHasi aTrTecTanus MO AMCHUILUIMHE MpoBoauTCcsS B 9 cemectpe - B (opme 3avera, KOTOPBIN
HanpaBJieH Ha olleHKY chopmupoBanHocTr kKomnerennuid OITK.4, TIK.7/TIT, TTK.8/TIT.

3auer MpoBOAUTCS B MUCBMEHHOM (opme, o Ouieram. busner dopmupyercs no cienyromeMy npaBuiy: 1
IMPaKTUYICCKOEC 3aJJaHuC, HAIIPABJICHHOC HA BBIABJIICHHUC YPOBHSA BJIAACHUA 0a30BbIMH HAaBBIKAMH peHICHUA
THIOBBIX TPAKTUYECKUX 3a1a4 W 2 TEOPETHYECKUX Bompoca. TpeboBaHMs K 3a4eTy, COCTaB OWIIETOB U
IIpaBHJIa OLIEHKU C(POPMYIMPOBAHBI B TACHIOPTE 3a4ETA.

Kpome Toro, chopMupoBaHHOCTh KOMIIETCHIIMH MPOBEPSIETCS MPU MPOBEICHUN MEPOIIPUATHHA TEKYILETO
KOHTPOJISI, YKa3aHHBIX B Tabnule paszena 1.

B 9 cemecTpe 00s3aTeIbHBIM 3TAIOM TEKYILEH aTTeCTaluy SBISIETCS KOHTpOoJbHas padota. TpeboBanus K
BBITIOJIHEHUIO KOHTPOJBHOM paboThl, COCTaB M IMpaBUja OLEHKH CGHOPMYIMPOBAHBI B TACIOPTE
KOHTPOJILHOM paOOTHI.

OO61ue npaBuiia BHICTaBICHHSI OLIEHKU 10 JUCIUILIMHE ONpPEAesatoTcs 0allIbHO-PEUTHHIOBOM CUCTEMOH,
NPUBEJCHHON B paboueil mporpaMmme yueOHOM TUCIUIUIMHBI.

Ha ocHoBaHuu npuBeIEHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMH BBIBOJ O CHOPMHUPOBAHHOCTHU
xommnerenmii OITK.4, ITK.7/I1T, I1K.8/I1T, 3a koTOpble OTBEUAET JUCHUIUIMHA, HA Pa3HBIX YPOBHSX.

OO01mas XapakTepuCcTHKA YPOBHell 0CBOEHHUsI KOMIIETEeHI[HIA.

Hu:ke nmoporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCUTh CYIIECTBEHHBIN XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IToporoBblii. YpoBeHb BBINOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUi,
TEOPETHUYECKOE CO/IEpKaHNE Kypca OCBOEHO YaCTUUHO, HO IIPOOeNbl He HOCAT CYIIECTBEHHOI'0 Xapakrepa,
HEOOXOMMbIEe MPAKTUUECKHE HABBIKA PabOThI ¢ OCBOCHHBIM MaTe€pHUaloM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEITyCMOTPEHHBIX MPOrpaMMoi 00ydeHHs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYA€T BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOGHO MOJHOCTHIO, 0e3 MpoOesoB, HEKOTOpbIE MPAKTHYECKUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepHalioM C(HOPMUPOBAHBI HEJOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOrpaMMol 00ydeHHUs
yueOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM
4UCIIOM 0alIoB, HEKOTOPBIE U3 BBIMOJHEHHBIX 33JaHNH, BO3MOKHO, COJIEPKAT OLUIHOKH.

IIpoaBuHYTHI. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOesoB, He0OX0AMMbIE PAKTUYECKHE HAaBBIKM PabOThl C OCBOEHHBIM
MaTtepuaioM Cc(hHOpPMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTrpaMMOi OOydeHusi y4deOHbIe 3alaHus
BBINOJIHEHBI, KAUECTBO MX BBIIMOJHEHHSI OLICHEHO YHUCIIOM OaijioB, OJU3KUM K MAaKCUMAaJIbHOMY.



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», 9 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 3aJIBHYKKON WJIM U3MEHEHUEM YaCTOTHI 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
cocrasmusieT ot 0 710 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 cunTaeTcs BBITOJIHCHHOM HAa 6a30BOM 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, €CIM CTYJISHT CMOT 0O0OOIIHTH
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 oOmeli oneHke mo AucuMILIMHE Oayuibl 32 KOHTPOJbHYIO pabOTy YYHUTHIBAIOTCSA B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
poTpaMMe JUCIUTUINHBL.

4. TlpuMep BapMaHTa KOHTPOJIbHOI padoT
KonTponbnas padora Nel:

LlenTpoOeXKHBIN HacOC MOJHUMAET BOAY Ha BbicoTy 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 BEJIMYMHBI MOTPEOJIIEMON HACOCOM MOILHOCTH IPU YMEHBIIEHUU €ro
nosa4yu Ha q % IpocceNnpOBaHUEM 3aIBHIKKON WIM U3MEHEHUEM YacTOThI BPALLECHUS.

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

Tabnuma 1. XapakTepucTrka 1eHTpoOexHoro Hacoca mpu n=900 06/MuH.

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

Ka(bezlpa IMPOCKTUPOBAHNA TCXHOJIOITMYCCKNX MallllH

IHacnopr
NPaAKTHYECKUX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 9 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

* PabGoTa cunTaercs He BBINOJHEHHOM, €CIIM BBIOJIHEHBI HE BCE 3aJaHUs, CTYJEHT HE OCBOMII
MPaKTUYECKUM MaTepHrall U HE CMOT 0000IUTh TeopeTrnueckuii Matepuan. OeHKa coCTaBIseT
ot 0 1o 14 Gamos.

* PaGoTa cunTaercs BHIITOJIHEHHOW HA MOPOTOBOM YPOBHE, €CJIM CTYACHT OCBOUJI TPAKTUYECKUMA
MaTepuai, HO He cMor o0oOmuTh Teopermdeckuii marepuan. Onenka cocraBiser 15...18
0auIoB.

* PaboTa cumTaercs BBINOJIHEHHON Ha 0a30BOM YpPOBHE, €CIH CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKU M TEOPETHUYECKH MaTepuai, IOMYyCTHI 2-3 He3HAYUTENbHbIE OIIMOKUA B
pacyerax, KOTOpbIE HUCIIpaBWI C MOMOIIbI0 mnpenojaaBatens. OineHka coctaBiser 19...23
0alIoB.

* PaboTa cuuTaercs BBHIMOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIU CTYACHT CMOT OOOOIIHTH
MPaKTUYECKU U TEOPETUUECKHI MaTepual, BBIMOJHUI BCE 3aJaHus 0e3 OMOOK, MpUBEIN
apryMeHTHpoBaHHbIe nosicHeHus. Onienka cocranisier 24...30 Gamos.

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. Ompenenuth naBleHHEe Ha 3a00€ 3aKPBITOM ra3oBOM ckBaxkuHBI (puc. 1), ecnu rmyOuHa
ckBaknuHel H=2200 M, manomerpuyeckoe naBieHue Ha yctbe Pm=10,7 MIla, mmotHOCTH
OPUPOJHOTO Ta3a MpU arMOCEepHOM [aBICHHH M TeMmIepaType B CKBaXHHE (CUMTaeMOM
HEW3MEHHOM 1o BeicoTe) p=0,76 Ko/, atMocdepHoe nasnenue p,=98 klla.



/ Ycrbe

ANNEAENNNNNSN \Twi @U
3

PIIIIIDD. . 2L IIVIIIY;
& [Lnact
PP 77777777777 777777;77
3aboii
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, YCTAaHOBJICHHOTO B KOHIE BcachkiBaromien ymaun (1=10 m, d=80 mm,
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», 9 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 HEOOXOIMMO
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
JIOTIOJTHUTEITBHBIE OOIIHE BOIPOCHI B paMKaXx JAUCIIUILUIAHEL.

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 TIOJTHOM 00BeMe, ¢ COOJIOICHUEM HEOOXOAMMON TOCIICIOBATEIIEHOCTH
MIPOBE/ICHUS OTBITOB M M3MEPEHUM, COOII0/IEHbI TpeOOBaHUs MTPABUII TEXHUKU O€30MacHOCTH.
B mporecce BBITIONIHEHHUS JTA0OPATOPHBIX PabOT CTYAEHT oOpamaics 3a TMOMOIIBI0 K
npenogaBarento. OT4eThl 1O pe3ylbTaTaM J1abopaTOpHBIX paboT, odopMIcHHBIE B
cootBercTBUU ¢ TpeboBanusmMu ['OCT ECK]/], momHOCThIO OTOOpa)aroline MpOBEACHHBIC
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, UCTIPABIsiEeMbIe CTYIEHTOM C TIOJICKa3KU MPENo/IaBaTeNs.
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 TOCIE0BATEILHOCTH TIPOBEICHHS ONBITOB M U3MEPEHUI, BCE
OTBITHI TIPOBEJIEHBI B YCIOBUSAX M PEXKUMaxX, OOCCIEUHBAIONIMX TIOJYUYCHHE MPABUIBHBIX
pe3yJbTaTOB M BBIBOJOB, COOJIFOJEHBI TpeOOBaHUS TMPaBUI TEXHHUKH O€30TacHOCTH,
MIPOJIEMOHCTPUPOBAHO YMEHHE YUTaTh U CXEMbl. B mporiecce BBIMOMHEHUS JTa0OpPaTOPHBIX
paboT cTyAeHT obpalancs 3a MOMOIIbI0 K mpenoAaBarento. K naTe 3amuThl MpeaoCTaBICHbI
OTUETHl TIO pe3ylbTaTaM JadopaTOpHBIX paboT, oQOopMIEHHBIE B COOTBETCTBHH C
tpeboBanusimu ['OCT ECK]I, moiaHOCTBIO OTOOpakaroliye MpOBEACHHbIE HCcleaoBaHus. B
XO0/I€ 3alllUThl TPOJEMOHCTPUPOBAHO 3HAHHME OCHOBHBIX 3aKOHOB M METOJOB aHalIHu3a
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, €CIH 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 YCIOBUSX U PEXKHMaxX, 00€CTICUNBAIONINX IOTYyYECHUE



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
¢ tpedboBanusamu ['OCT ECKJI, moiHOCTBIO O0TOOpakarolye MpoBeACHHBIC UccaeaoBanusI. 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

JlabGoparopHble 3aHATHS BBIIOJHAIOTCS Ha CTEHJIE C HCIOJIB30BAHHEM T'HAPABIMYECKOTO
00opyoBaHus. 3aJaHUs BbIIAIOTCS ITPETO/IaBATEIIEM.

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

Wzyuenue xiaccuukaluu TUAPONPUBOJOB, NPUHLHUIOB JCHCTBHUS TUIpOANapaTyphl;
0003HavYeHMsI TUIPOAIIIapaTyphbl HA CXeMax B COOTBETCTBUU co cranaaptamu ECK/I.

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

W3ydyeHne OCOOCHHOCTEH KOHCTPYKIIMM OOBEMHBIX THAPOMOTOPOB M THUAPOMOTOPOB.
[Tony4yenue u uccnenoBanue pabounx XapaKTEPUCTHK TUAPOMOTOPA.

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

HccenenoBanue ruIponprBo/ia ¢ IPOCCENIbHBIM PETYIMPOBAHUEM 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 nocnenoBarenbHOM BKJIFOUEHUU THIPOABUTATEIEH.

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)), 9 CEMECTP

1. Meroauka oleHKH

3aver mpoBoaMTCS B THMChbMEHHOW (opme, 1o Omieram. buier ¢opmupyercs 1o
CIICYIOIIEMY MPaBIIy: 1 MpaKTUUECKOE 3aJIlaHue, HAIPABJICHHOE HA BBISBJICHUE YPOBHS BIIaJCHHS
0a30BbIMU HABBIKAMHU PEIICHUS THIIOBBIX MPAKTUYECKUX 3374 U 2 TEOPETUYECKUX Borpoca. B xone
3adeTa MpernojaBarelib BIPaBe 3a/aBaTh CTYACHTY JOMOJHUTEIBHBIC BOIPOCHI U3 OOIIETrO MepeyHs.
CTyzieHT JIOMyCKaeTcsl K cliaue 3a4yera IMPH YCIOBHHU, YTO OH BBIOJHIII M 3AlUTHII KOHTPOJILHYIO
BCE J1a0OpaTOpHBbIC PabOTHI W HAOpaI MUHUMAJIBHOE KOJIMYECTBO OA/UIOB JUIS JIOIyCKa K 3a4eTy,
pasHoe 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
JIaHbl BOBCE, JIOMYILIEHbI 3HAYMTENIbHBIE OMIMOKUM B PACKPBITHM MOHATHH, YHOTpeOJIeHUH
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
TEOPETHYECKHUE BOIIPOCHI JIaHbl HETIOJIHBIE OTBETHI, IOMYILIEHbI OIIMOKH B PACKPHITUN TOHATHH,
yIoTpeOIeHNH TEPMHUHOB, orieHka coctasisieT 10... /1 bannos.

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



HE3HAYUTENbHBIMA  OMIMOKAMM, HWCHPABIEHHBIMH CTYJIEHTOM  CaMOCTOSATEIbHO;, Ha
TEOPETUYECKHE BOIPOCHI JIaHBI IOJHBIC OTBETHI, JOMYIICHBI HE3HAYHUTEIbHBIC OIIMOKH B
PACKpBITUU TOHATHIA, YIMOTPEOICHUU TEPMHHOB HCIIPABJICHBI CTYIEHTOM CaMOCTOSTEIBHO,
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 HM3YYCHHUU PEKOMEHJIYEMOH JHMTepaTypbl, OolieHKa cocTariser 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 THAPABIUKH

1. IIpenmer runpasnuka. OCHOBHbIE CBOMCTBA KaleIbHbIX KUIKOCTEH.

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

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

4. JluddepeHnmansHple ypaBHEHUS PaBHOBECHS JKUAKOCTH (ypaBHEHHs Diepa) W HX
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. Pacxoa. 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 iBrkeHus xkuakoctd. OnbiTel PeitHonbaca. OnbiTel Hukypanse.

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

Hunaktuyeckas eaunuia 2. OCHOBBI THAPOIIPUBO/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. Vcreuenune )KuAKOCTH U3 HUIMHIPpUYIECKOro Hacaaka. KoagduimeHTs! ucreueHus.

Jvnaktnyeckas enuHMna 3. ['MapaBiavyeckue MallMHBL, PErYJIUpPYIOIIas W Hanpasisrouias
anmnaparypa.

20. Knaccudukanmst  ruaponpuBojoB. OCHOBHBIE 3aKOHBI THJIPABIUKH, HCIIOJIb3yeMble B
pacuérax OI'TI. OcnoBuble cBoiicTBa 1 HenocTatku OI'TI (B cpaBHEHHH C ANIEKTPOIIPUBOIOM).

21. [lpunuun nerctBust 1 ocHoBHbIE apameTpbl OI'TL

22. IlpunnunuansHas cxema OI'TI ¢ pa3oMKHYTOM HUPKYIISIIIMEN KUIKOCTH.

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

24. ]JlpoccenpHoe perynupoBanue ckopoctd OITI ¢ ycraHOBKO# JApoccenss Ha BXOE.
Harpy3ounas xapakrepuctruka. CpaBHEHHE C JPYTMMH BapUaHTaMH YCTAHOBKH JPOCCEIS.

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



Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMU BapUaHTaMU YCTAHOBKU JAPOCCEIISL.

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

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

28. YCTpoiCcTBO M PUHITUIT ICHCTBHUS 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 IEHTPOOEKHBIX HACOCOB.

32. Coco0Obl peryaupoBaHusl IPOU3BOAUTEILHOCTH IIEHTPOOESKHBIX HACOCOB.

33. Koaddumment OBICTPOXOJHOCTH IIEHTPOOKHOr0 Hacoca. Tumbl padovMx — Kojec
HEHTPOOEKHBIX HAcOCOB. BbIOOp MO/eM IEHTPOOEKHOTO HAacoca.

34. YCcTpoiiCTBO ¥ NPUHIIUI JCUCTBUS IIECTEPEHUATHIX HACOCOB. Y CIIOBHOE 0003HAYCHUE.

35. HamopHsbie rumpokiiananbl OpsMoro aeicTBus. [IpuHnunuanbHas cxema. PexuMbl paOOTHI.
YcnoBHbIE 0003HAYEHHIS.

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

37. PepyKiioHHbIE THIPOKIIANaHbl HEMpsMoro neiicTBus. [IpunipnuansHas cxema. Y CIOBHBIE
0003HaYEHUsI.

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

Hunaxtuyeckas enununa 4. [IpoektupoBaHue TUIpOCUCTEM

39. TwumoBble cXeMbl TMEPEKIIOYEHUS CKOPOCTEW, TOCIIEAOBATENIBHOIO  BKIFOUYEHUS
TUJIPOABUTaTENEH C TyTEBBIM YIIPABJICHUEM U C YIIPABJICHUEM I10 JIABJICHUIO.

40. CuHXpOoHU3aIMs] JBUKEHUH U Pa3rpy3KH HACOCOB.

41. Pacuer noteps u KIIJI rumpaBiudeckoil CUCTEMBI.

42. OcHOBBI pacueTa Ha IPOYHOCTb, HAZEKHOCTb, TPOU3BOJUTEILHOCTD.

Hunaktndeckas equuauua S. ['mapaBiuyecKkuil CIEASIIAN PUBO/L

43. I'uapaBIuvecKue U 3JIEKTPOTUAPABINIECKUE CIIEAAINE TPUBOIbI.

44, DneKTpOruIpaBINIECKUE MAaroBbIe IPUBO/IBI.

45. Cratuyeckue U TMHAMUYECKUE OIIMOKU CIENISIIETro MPUBO/IA.

46. I'mapoanmapaTypa ¢ MpONOPIUOHATBHBIM YIIPABICHUEM U €€ PUMEHEHHE.

Junaktuyeckas enuauna 6. OCHOBbI THEBMATUKU

47. llpuHuMn JeWCTBHS M CTPYKTypa INHEBMAaTHYECKUX cUCTeM yrpasieHus. OcobeHHOCTH
ITHEBMOCHUCTEM.

48. Bo3nyx kak paboyee TesIo MHEBMOCUCTEM.

49. OcHOBHBIE MapaMmeTpbl NMHEBMAaTHUYECKUX YCTPOWMCTB. AmmapaTypa MOATOTOBKH BO3AyXa.
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 IUIOTHOCTBIO p=750 KI/M3 U3 3aKpBITOTO pe3epByapa,
MOBEPXHOCTh KOTOPOTO PACMHOJIOKEHa Ha 8 M HIKE OCH Hacoca (pHUC.), €Cclid Ha BCachIBAIOIIEM
narpyoke Hacoca abCOMIOTHOE JaBlICHHUE p HE MOXKET ObITh MeHblIIe, ueM 5,5-104 I1a, a u3dbIrouHoe
JTaBJIeHUE Ha oBepxHOcTH pe3epByapa Pu=104 Ila. [Ipunsare 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, 3aKkpbIThIi MoMyceprudeckor KpbImKkor (puc.). Beicota
JKUJIKOCTH B pe3epByape Haja ochbio Jroka H=3 M, BakyyM Ha ee cBOOOJHOM moBepxHOCTH PB=4,9
klla. OnpeaenuTs rOPU30HTAILHYIO M BEPTHUKAILHYIO COCTABIISIONINE CUJIBI JABJICHHS KUAKOCTH HA
KPBIIIKY JIFOKA, a TAKKe BETMUMHY UX PABHOJICHCTBYIOIICH Ha €€ HalpaBIlICHUE.

P,
- o by = = H
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Pucynok

3anaya 3.

Ha ropusontansHOM yuactke (=2 M) IeicTBYROIEro MOXKapHOTO BOJOIPOBO/A HedTeda3bl
(d=200mm) mipu pacxomax Q1=3,77-10-2 m3/c u Q2=4,71 m3/c 3amepunu nageHue AaBieHus Ap,
okaszasmmecs paBHbIMU: Apl=181 [la u Ap2=282 Ila. Onpenenurs COCTOSHUE CTATBHBIX CBAPHBIX
Tpy0. BsizkocTh Bozb! 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)), 9 CEMECTP

1. Meroauka oleHKH

3aver mpoBoaMTCS B THMChbMEHHOW (opme, 1o Omieram. buier ¢opmupyercs 1o
CIICYIOIIEMY MPaBIIy: 1 MpaKTUUECKOE 3aJIlaHue, HAIPABJICHHOE HA BBISBJICHUE YPOBHS BIIaJCHHS
0a30BbIMU HABBIKAMHU PEIICHUS THIIOBBIX MPAKTUYECKUX 3374 U 2 TEOPETUYECKUX Borpoca. B xone
3adeTa MpernojaBarelib BIPaBe 3a/aBaTh CTYACHTY JOMOJHUTEIBHBIC BOIPOCHI U3 OOIIETrO MepeyHs.
CTyzieHT JIOMyCKaeTcsl K cliaue 3a4yera IMPH YCIOBHHU, YTO OH BBIOJHIII M 3AlUTHII KOHTPOJILHYIO
BCE J1a0OpaTOpHBbIC PabOTHI W HAOpaI MUHUMAJIBHOE KOJIMYECTBO OA/UIOB JUIS JIOIyCKa K 3a4eTy,
pasHoe 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
JIaHbl BOBCE, JIOMYILIEHbI 3HAYMTENIbHBIE OMIMOKUM B PACKPBITHM MOHATHH, YHOTpeOJIeHUH
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
TEOPETHYECKHUE BOIIPOCHI JIaHbl HETIOJIHBIE OTBETHI, IOMYILIEHbI OIIMOKH B PACKPHITUN TOHATHH,
yIoTpeOIeHNH TEPMHUHOB, orieHka coctasisieT 10... /1 bannos.

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



HE3HAYUTENbHBIMA  OMIMOKAMM, HWCHPABIEHHBIMH CTYJIEHTOM  CaMOCTOSATEIbHO;, Ha
TEOPETUYECKHE BOIPOCHI JIaHBI IOJHBIC OTBETHI, JOMYIICHBI HE3HAYHUTEIbHBIC OIIMOKH B
PACKpBITUU TOHATHIA, YIMOTPEOICHUU TEPMHHOB HCIIPABJICHBI CTYIEHTOM CaMOCTOSTEIBHO,
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 HM3YYCHHUU PEKOMEHJIYEMOH JHMTepaTypbl, OolieHKa cocTariser 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 THAPABIUKH

1. IIpenmer runpasnuka. OCHOBHbIE CBOMCTBA KaleIbHbIX KUIKOCTEH.

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

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

4. JluddepeHnmansHple ypaBHEHUS PaBHOBECHS JKUAKOCTH (ypaBHEHHs Diepa) W HX
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. Pacxoa. 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 iBrkeHus xkuakoctd. OnbiTel PeitHonbaca. OnbiTel Hukypanse.

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

Hunaktuyeckas eaunuia 2. OCHOBBI THAPOIIPUBO/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. Vcreuenune )KuAKOCTH U3 HUIMHIPpUYIECKOro Hacaaka. KoagduimeHTs! ucreueHus.

Jvnaktnyeckas enuHMna 3. ['MapaBiavyeckue MallMHBL, PErYJIUpPYIOIIas W Hanpasisrouias
anmnaparypa.

20. Knaccudukanmst  ruaponpuBojoB. OCHOBHBIE 3aKOHBI THJIPABIUKH, HCIIOJIb3yeMble B
pacuérax OI'TI. OcnoBuble cBoiicTBa 1 HenocTatku OI'TI (B cpaBHEHHH C ANIEKTPOIIPUBOIOM).

21. [lpunuun nerctBust 1 ocHoBHbIE apameTpbl OI'TL

22. IlpunnunuansHas cxema OI'TI ¢ pa3oMKHYTOM HUPKYIISIIIMEN KUIKOCTH.

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

24. ]JlpoccenpHoe perynupoBanue ckopoctd OITI ¢ ycraHOBKO# JApoccenss Ha BXOE.
Harpy3ounas xapakrepuctruka. CpaBHEHHE C JPYTMMH BapUaHTaMH YCTAHOBKH JPOCCEIS.

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



Harpyzounas xapakrepuctrka. CpaBHEHHE C APYTUMU BapUaHTaMU YCTAHOBKU JAPOCCEIISL.

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

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

28. YCTpoiCcTBO M PUHITUIT ICHCTBHUS 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 IEHTPOOEKHBIX HACOCOB.

32. Coco0Obl peryaupoBaHusl IPOU3BOAUTEILHOCTH IIEHTPOOESKHBIX HACOCOB.

33. Koaddumment OBICTPOXOJHOCTH IIEHTPOOKHOr0 Hacoca. Tumbl padovMx — Kojec
HEHTPOOEKHBIX HAcOCOB. BbIOOp MO/eM IEHTPOOEKHOTO HAacoca.

34. YCcTpoiiCTBO ¥ NPUHIIUI JCUCTBUS IIECTEPEHUATHIX HACOCOB. Y CIIOBHOE 0003HAYCHUE.

35. HamopHsbie rumpokiiananbl OpsMoro aeicTBus. [IpuHnunuanbHas cxema. PexuMbl paOOTHI.
YcnoBHbIE 0003HAYEHHIS.

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

37. PepyKiioHHbIE THIPOKIIANaHbl HEMpsMoro neiicTBus. [IpunipnuansHas cxema. Y CIOBHBIE
0003HaYEHUsI.

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

Hunaxtuyeckas enununa 4. [IpoektupoBaHue TUIpOCUCTEM

39. TwumoBble cXeMbl TMEPEKIIOYEHUS CKOPOCTEW, TOCIIEAOBATENIBHOIO  BKIFOUYEHUS
TUJIPOABUTaTENEH C TyTEBBIM YIIPABJICHUEM U C YIIPABJICHUEM I10 JIABJICHUIO.

40. CuHXpOoHU3aIMs] JBUKEHUH U Pa3rpy3KH HACOCOB.

41. Pacuer noteps u KIIJI rumpaBiudeckoil CUCTEMBI.

42. OcHOBBI pacueTa Ha IPOYHOCTb, HAZEKHOCTb, TPOU3BOJUTEILHOCTD.

Hunaktndeckas equuauua S. ['mapaBiuyecKkuil CIEASIIAN PUBO/L

43. I'uapaBIuvecKue U 3JIEKTPOTUAPABINIECKUE CIIEAAINE TPUBOIbI.

44, DneKTpOruIpaBINIECKUE MAaroBbIe IPUBO/IBI.

45. Cratuyeckue U TMHAMUYECKUE OIIMOKU CIENISIIETro MPUBO/IA.

46. I'mapoanmapaTypa ¢ MpONOPIUOHATBHBIM YIIPABICHUEM U €€ PUMEHEHHE.

Junaktuyeckas enuauna 6. OCHOBbI THEBMATUKU

47. llpuHuMn JeWCTBHS M CTPYKTypa INHEBMAaTHYECKUX cUCTeM yrpasieHus. OcobeHHOCTH
ITHEBMOCHUCTEM.

48. Bo3nyx kak paboyee TesIo MHEBMOCUCTEM.

49. OcHOBHBIE MapaMmeTpbl NMHEBMAaTHUYECKUX YCTPOWMCTB. AmmapaTypa MOATOTOBKH BO3AyXa.
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 IUIOTHOCTBIO p=750 KI/M3 U3 3aKpBITOTO pe3epByapa,
MOBEPXHOCTh KOTOPOTO PACMHOJIOKEHa Ha 8 M HIKE OCH Hacoca (pHUC.), €Cclid Ha BCachIBAIOIIEM
narpyoke Hacoca abCOMIOTHOE JaBlICHHUE p HE MOXKET ObITh MeHblIIe, ueM 5,5-104 I1a, a u3dbIrouHoe
JTaBJIeHUE Ha oBepxHOcTH pe3epByapa Pu=104 Ila. [Ipunsare 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, 3aKkpbIThIi MoMyceprudeckor KpbImKkor (puc.). Beicota
JKUJIKOCTH B pe3epByape Haja ochbio Jroka H=3 M, BakyyM Ha ee cBOOOJHOM moBepxHOCTH PB=4,9
klla. OnpeaenuTs rOPU30HTAILHYIO M BEPTHUKAILHYIO COCTABIISIONINE CUJIBI JABJICHHS KUAKOCTH HA
KPBIIIKY JIFOKA, a TAKKe BETMUMHY UX PABHOJICHCTBYIOIICH Ha €€ HalpaBIlICHUE.

P,
- o by = = H
b i .:_:-..'i_i—;_-_ "
Pucynok

3anaya 3.

Ha ropusontansHOM yuactke (=2 M) IeicTBYROIEro MOXKapHOTO BOJOIPOBO/A HedTeda3bl
(d=200mm) mipu pacxomax Q1=3,77-10-2 m3/c u Q2=4,71 m3/c 3amepunu nageHue AaBieHus Ap,
okaszasmmecs paBHbIMU: Apl=181 [la u Ap2=282 Ila. Onpenenurs COCTOSHUE CTATBHBIX CBAPHBIX
Tpy0. BsizkocTh Bozb! npuHATH paBHOi 10-6 M2/c (=20 °C).
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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», 9 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 3aJIBHYKKON WJIM U3MEHEHUEM YaCTOTHI 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
cocrasmusieT ot 0 710 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 cunTaeTcs BBITOJIHCHHOM HAa 6a30BOM 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, €CIM CTYJISHT CMOT 0O0OOIIHTH
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 oOmeli oneHke mo AucuMILIMHE Oayuibl 32 KOHTPOJbHYIO pabOTy YYHUTHIBAIOTCSA B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
poTpaMMe JUCIUTUINHBL.

4. TlpuMep BapMaHTa KOHTPOJIbHOI padoT
KonTponbnas padora Nel:

LlenTpoOeXKHBIN HacOC MOJHUMAET BOAY Ha BbicoTy 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 BEJIMYMHBI MOTPEOJIIEMON HACOCOM MOILHOCTH IPU YMEHBIIEHUU €ro
nosa4yu Ha q % IpocceNnpOBaHUEM 3aIBHIKKON WIM U3MEHEHUEM YacTOThI BPALLECHUS.

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

Tabnuma 1. XapakTepucTrka 1eHTpoOexHoro Hacoca mpu n=900 06/MuH.

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

Ka(bezlpa IMPOCKTUPOBAHNA TCXHOJIOITMYCCKNX MallllH

IHacnopr
NPaAKTHYECKUX PadoT

IO JUCLMITIIIMHE ((FI/II[pOHHGBMO&BTOM&TI/IKa», 9 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

* PabGoTa cunTaercs He BBINOJHEHHOM, €CIIM BBIOJIHEHBI HE BCE 3aJaHUs, CTYJEHT HE OCBOMII
MPaKTUYECKUM MaTepHrall U HE CMOT 0000IUTh TeopeTrnueckuii Matepuan. OeHKa coCTaBIseT
ot 0 1o 14 Gamos.

* PaGoTa cunTaercs BHIITOJIHEHHOW HA MOPOTOBOM YPOBHE, €CJIM CTYACHT OCBOUJI TPAKTUYECKUMA
MaTepuai, HO He cMor o0oOmuTh Teopermdeckuii marepuan. Onenka cocraBiser 15...18
0auIoB.

* PaboTa cumTaercs BBINOJIHEHHON Ha 0a30BOM YpPOBHE, €CIH CTYIEHT CMOT OOOOUIUTH
MPAKTUYECKU M TEOPETHUYECKH MaTepuai, IOMYyCTHI 2-3 He3HAYUTENbHbIE OIIMOKUA B
pacyerax, KOTOpbIE HUCIIpaBWI C MOMOIIbI0 mnpenojaaBatens. OineHka coctaBiser 19...23
0alIoB.

* PaboTa cuuTaercs BBHIMOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIU CTYACHT CMOT OOOOIIHTH
MPaKTUYECKU U TEOPETUUECKHI MaTepual, BBIMOJHUI BCE 3aJaHus 0e3 OMOOK, MpUBEIN
apryMeHTHpoBaHHbIe nosicHeHus. Onienka cocranisier 24...30 Gamos.

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. Ompenenuth naBleHHEe Ha 3a00€ 3aKPBITOM ra3oBOM ckBaxkuHBI (puc. 1), ecnu rmyOuHa
ckBaknuHel H=2200 M, manomerpuyeckoe naBieHue Ha yctbe Pm=10,7 MIla, mmotHOCTH
OPUPOJHOTO Ta3a MpU arMOCEepHOM [aBICHHH M TeMmIepaType B CKBaXHHE (CUMTaeMOM
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, YCTAaHOBJICHHOTO B KOHIE BcachkiBaromien ymaun (1=10 m, d=80 mm,
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», 9 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 HEOOXOIMMO
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
JIOTIOJTHUTEITBHBIE OOIIHE BOIPOCHI B paMKaXx JAUCIIUILUIAHEL.

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 TIOJTHOM 00BeMe, ¢ COOJIOICHUEM HEOOXOAMMON TOCIICIOBATEIIEHOCTH
MIPOBE/ICHUS OTBITOB M M3MEPEHUM, COOII0/IEHbI TpeOOBaHUs MTPABUII TEXHUKU O€30MacHOCTH.
B mporecce BBITIONIHEHHUS JTA0OPATOPHBIX PabOT CTYAEHT oOpamaics 3a TMOMOIIBI0 K
npenogaBarento. OT4eThl 1O pe3ylbTaTaM J1abopaTOpHBIX paboT, odopMIcHHBIE B
cootBercTBUU ¢ TpeboBanusmMu ['OCT ECK]/], momHOCThIO OTOOpa)aroline MpOBEACHHBIC
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, UCTIPABIsiEeMbIe CTYIEHTOM C TIOJICKa3KU MPENo/IaBaTeNs.
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 TOCIE0BATEILHOCTH TIPOBEICHHS ONBITOB M U3MEPEHUI, BCE
OTBITHI TIPOBEJIEHBI B YCIOBUSAX M PEXKUMaxX, OOCCIEUHBAIONIMX TIOJYUYCHHE MPABUIBHBIX
pe3yJbTaTOB M BBIBOJOB, COOJIFOJEHBI TpeOOBaHUS TMPaBUI TEXHHUKH O€30TacHOCTH,
MIPOJIEMOHCTPUPOBAHO YMEHHE YUTaTh U CXEMbl. B mporiecce BBIMOMHEHUS JTa0OpPaTOPHBIX
paboT cTyAeHT obpalancs 3a MOMOIIbI0 K mpenoAaBarento. K naTe 3amuThl MpeaoCTaBICHbI
OTUETHl TIO pe3ylbTaTaM JadopaTOpHBIX paboT, oQOopMIEHHBIE B COOTBETCTBHH C
tpeboBanusimu ['OCT ECK]I, moiaHOCTBIO OTOOpakaroliye MpOBEACHHbIE HCcleaoBaHus. B
XO0/I€ 3alllUThl TPOJEMOHCTPUPOBAHO 3HAHHME OCHOBHBIX 3aKOHOB M METOJOB aHalIHu3a
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, €CIH 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 YCIOBUSX U PEXKHMaxX, 00€CTICUNBAIONINX IOTYyYECHUE



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
¢ tpedboBanusamu ['OCT ECKJI, moiHOCTBIO O0TOOpakarolye MpoBeACHHBIC UccaeaoBanusI. 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

JlabGoparopHble 3aHATHS BBIIOJHAIOTCS Ha CTEHJIE C HCIOJIB30BAHHEM T'HAPABIMYECKOTO
00opyoBaHus. 3aJaHUs BbIIAIOTCS ITPETO/IaBATEIIEM.

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

Wzyuenue xiaccuukaluu TUAPONPUBOJOB, NPUHLHUIOB JCHCTBHUS TUIpOANapaTyphl;
0003HavYeHMsI TUIPOAIIIapaTyphbl HA CXeMax B COOTBETCTBUU co cranaaptamu ECK/I.

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

W3ydyeHne OCOOCHHOCTEH KOHCTPYKIIMM OOBEMHBIX THAPOMOTOPOB M THUAPOMOTOPOB.
[Tony4yenue u uccnenoBanue pabounx XapaKTEPUCTHK TUAPOMOTOPA.

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

HccenenoBanue ruIponprBo/ia ¢ IPOCCENIbHBIM PETYIMPOBAHUEM 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 nocnenoBarenbHOM BKJIFOUEHUU THIPOABUTATEIEH.

Cocrasutens: B.W. Epmoinos
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