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1 Hepeqeﬂb IJIAHUPYEMBIX PE3YyJIbTATOB oﬁyqem/m o JUCHUIIJINHE, COOTHECEHHBIX C IVIAHUPYEMBIMHA pE3yJIbTaTaMHU OCBOCHUSA 06pa-

30BaTeJbHOI MPOrpaMMBbl.

B pe3ynbpraTe ocBoeHMs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroImuics JOHKEeH OBIIAIETh CISIYIOIIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Koa n HauMeHoBanue
KOMTIeTeH '’

Koa u HauMeHoBaHMe HHINKA-
TOpa
AOCTH;KeHHS] KOMTETEeHIINI?

Ilianupyemble pe3yJibTaThl 00y4eHust (1eCKpUNTOPbI)®

OIIK-5 Cnocoden padoTath ¢
HOPMATHBHO-TEeXHHYECKOM
JOKYMeHTaluuel, CBSI3aHHOI ¢
npodgeccUOHAIBHOI esATe/Ib-
HOCTBIO, € Y4Y€TOM CTaHAap-
TOB, HOPM U NPaBUJI

OIIK-5.4 Cnoco6en pa3spada-
THIBaTh Pado4yl0 MPOEKTHYIO U
TEXHUYECCKYI0 JOKYMEHTalu1o,
0(popMIIATE 3aKOHYEHHBbIE IPO-
€KTHO-KOHCTPYKTOPCKHE Ppado-
ThI C l'lpOBepKOﬁ COOTBETCTBUA
pa3padaTbiBaeMbIX MPOEKTOB H
TeXHHUYeCKoi AOKYMEHTALlUN
craHaapram, TEXHUYCCKHUM
YCJIOBHSIM M JIPYrdM HOpMa-
THBHBIM JOKYMCHTaAM

3HaTh: cpecTBa HHPOPMAIHOHHOTO, METPOJIOTHIECKOT0, TUATHOCTHIECKOTO U YIPABICHIECKOTO
00ecneyeHHUs TEXHOJIOTHYECKUX CHCTEM JUIS TIOCTIKCHUSI KaueCTBa BhITyckaeMbIx u3aenuii (3H-1)
YMeTh: IPOBOAUTH 0030pbI ATEHTHON U HAYYHO-TEXHHYECKOM JINTEPAaTyphl B OOIACTH MAIIHHO-
crpoenwust (Y-1)

B.T[a)]eTB: HaBbIKaMH HCIOJIb30BaHUA KOMIIBIOTCPHBIX TEXHOJIOTHI IIpyu TIOMCKE HAY4YHO-
texHudeckoi uupopmarmu (H-1)

OIIK-9 CnocoOeH BHeAPATH U
0CBaMBATh HOBOE TeXHOJIOIHU-
4yeckoe 00opyAoBaHue

OIIK-9.2 ocviiecTBJasieT TMPO-
BEPKY TEXHUYECKOI0o COCTOSAHUA
HOBOI'0 TE€XHOJIOTHYECKOro 000-
DVAOBAHHA U 00eCIIeYNBAET €ro
OCBOEHHE

3HaTh: OCHOBHbIC YPABHCHHUS MEXaHUKU HEC)KUMAEMOW HbIOTOHOBCKOM skumkocTH (3H-2)

YMeTh: UCNOIL30BaTh MATEMaTHUCCKHUC MOACIU THAPOMEXAHUYCCKUX SIBJICHUMN U ImpoueccCCoB Mmpu
pPEIIEHNH  HAy4YHO-HCCIEAOBATEIBbCKUX,  IPOEKTHO-KOHCTPYKTOPCKHX,  MPOU3BOJCTBEHHO-
TexHoJIornueckux 3ana4 (Y-2)

Baaners: HaBbIKAMH MTPOBEIEHHSI SKCIIEPUMEHTOB 110 3aJaHHBIM METOAMKAaM, 0OpabOTKH U aHaJIH-
3a pe3yJIbTaToB MPOBOJUMBIX HccienoBanuii (H-2)

OIIK-11  Cpnocoben  mpwm-
MEHAATb METOABbI KOHTPOJIs
KayecTBa TeXHOJOIHYeCKHUX
MallMH W o0opyaoBaHusl,

NMPOBOAMTH AaHAIM3 NPHYUH
HApYLIeHUuil ux padoTocmo-
cOOHOCTH W pa3padaTbIBaTh
MepoNnpusATUsl MO HUX Mpexy-
MpeKIEHUIO

OIIK-11.4 Opranusver MeTpo-
Joruyeckoe ofecrmeyeHue Tex-
HOJIOTHYECKHX IDOIECCOB, HC-
NMOJB3VeT THIIOBBIE METOABI
KOHTDOJISI KayecTBa BbINYCKAa-
e€Moil NpoayKIMHU

3HATH: IPUHIIMITEI ICHCTBHUS OCHOBHBIX KOHCTPYKIIMH HACOCOB U KOMITPECCOPHBIX MaIlIHH, HC-
MOJIB3YeMBIX B XUMHYECKO# pombInuieHHoCcTH (3H-3)

YMeTh: CBOOOIHO MOIB30BATHCS HAYYHOM M CIIpaBOYHOM uTepaTypoit (V-3)

Baaners: cpeacTBaMu TEXHOJIOTHUECKOTO OCHAILICHNSI aBTOMATH3ALMHY, YIPABJICHUs, KOHTPOJIS,
JUarHOCTUPOBAHUS, UCTIBITAHUH OCHOBHOT'O M BCIIOMOTaTeIbHOTO MTPOM3BOCTB, MX MaTeMaTHde-
CKO€, IPOrpaMMHOE, HH(OPMAIIMOHHOE U TEXHUYECKOE 00eCIIeYeHne, a TAKKE METOAbI, CIOCOOBI U
CpEeACTBA UX MPOEKTHUPOBAHUS, U3TOTOBJIECHUS, OTIAIKU, IPOU3BOICTBEHHBIX UCTIBITAHUH, SKCILTY-
aTaly ¥ HAyYHOTO MUCCIICOBAHUS B PA3IMYHBIX OTPACISX HAI[MOHAIBHOTO Xx03siicTBa (H-3)

! Copepranue u HOMep KOMIETEHIMHU B TOUHOCTH cooTBeTcTBYeT PI'OC BO 1 0TOOGpakaeTcs B MATPUIIE KOMIICTEHIMH /11 KOHKPETHOM IUCIMILINH bl

2 Ko MHIMKaTOpa NPUCBAUBAETCS PYKOBOUTENEM HANPABJIEHHS NOATOTOBKH, 0TOOPAaXaeTCs B MATPUIIE KOMIIETEHIIMM U J0BOAUTCA paspaborurkam PITJI. TIoBTOpeHuE KO/0B
MHIMKAaTOPOB JIJIs1 KOHKPETHOM KOMIIETEHILIMH, PEAIN3YEMOM pa3HbIMH JUCLUIUIMHAMU, HE JOIYCKaeTCs

3 JleckpunTophl MEPEHOCATCS U3 MATPHUIGI KOMIIETEHIUH G€3 CMEHBI (POPMYIIMPOBOK




2 MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTebHOl nporpaMmMbl”,

JucnumumHa otHocuTcs K obs3arenbhoi yactu (51.0.17) u uszydaercs Ha 2 xypce B 4
cemecTpe.

B MeToauueckoM IuTaHe AMCHUIUIMHA OMUPASTCS Ha DIIEMEHTHI KOMIETCHIUH, chopMu-
POBaHHBIC TIPU U3YYCHUH TUCIUIUINH «(PUZHKIY, «KMATEMAaTUKHUY, TEOPETUICCKON MEXaHUKN» U
ap.

[TomrydeHHbIe B TMpolleCcCe M3yYeHUsS AUCHUTUIMHBI «OCHOBBI THIpPOMEXaHUKU. Hacocsl,
KOMITPECCOPBI, BEHTHIISTOPBI) 3HAHHS, YMCHHUS ¥ HABBIKH MOTYT OBITh MCIIOJIb30BaHbI IIPH O/~
TOTOBKE, BBIITOJIHCHUU W 3alIUTE BHITYCKHON KBAIU(DHUKAITMOHHON pabOThI, MPU PEIICHUN HAYY-
HO-UCCIIEIOBATEIbCKUX, MPOCKTHO-KOHCTPYKTOPCKHX, MPOHM3BOJCTBEHHO-TEXHOJIIOTUIYECKUX 3a-
nad B Oyaymiei mpoeCCUOHATBHON NesTeIbHOCTH.

3 00beM TUCHUILIMHBI

Bcero,
aKaJeMHYECKHUX
Bun yuebnoit pabotbl 4acoB
Ounas popma
oOyueHus

OO0mas Tpy10eMKOCTh THCIIUIITHHbI 6/216

(3a4ETHBIX €MHUII/aKaJEMHUYCCKUX YaCcOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 126
3aHSTHS JICKIIMOHHOTO THITA 36
3aHSATHUS] CEMUHAPCKOTO THIIA, B T.4. 72

CEMHUHApPHI, TPAKTUICCKHUE 3aHATHS (B TOM YUCIIC HA TIPaKTHYe- 36

CKYIO IMOJITOTOBKY)

nabopaTopHbie pabOTHI 36
KypcoBoe npoektupoBanue (KP i KIT) KP (18)
KCP _
JpyTye BUIbl KOHTAKTHOW pabOTHhI —

CamocrosiTesibHas padora 54

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) Kp

®opma npomexyTounoii arrecrauuu (KP, KII, 3auer, sx3amen) 36/sk3amen, KP

4 MecTo uCIMIUIMHEL GY/IET YUUTHIBATHCS MPH 3anoyiHeHny Tadnunpl 1 B [punoxennn 1 (PoHJT OLIEHOUHBIX
CpeJCcTB)



4 Copep:kaHue IUCHUNTHHBI
4.1 Pa3zgenl AMCHUILIMHBI U BUALI 3aHATHI
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1 |OcHoBHBIE ypaBHEHHS] OMEXAHUKH 6 - 7 g | OMK-5; OIIK-9;
P D OIK-11
OIIK-5; OIIK-9;
2 |['mapocrarmka 6 6 8 OIK-11
3 |O6mue 3aKOHOMEPHOCTH THAPOTUHAMUKHI 6 3 8 OHIE)%K(?EKQ
OIIK-5; OIIK-9;
4 T'mapaBiuka 6 8 16 8 OIK-11
OIIK-5; OIIK-9;
5 |[['mppaBiaudecKre MaliuH. 6 10 6 12 OIK-11
OIIK-5; OIIK-9;
6 |KoMrmpeccopHble MaIIMHBI. 6 8 4 10 OIK-11
OIIK-5; OIIK-9;
UTOIro 36 36 36 | 54 OIK-11
4.2 @opMupoBaHUE HHANKATOPOB J0CTUKEHHUSI KOMIIeTEHUIM pa3aeJaMu JUCHUIIIMHBI
No Kon nnankaropos no-
HaumenoBanwue pa3jenna JUCIUILTAHBI
I/ | CTH)KEHUS KOMITETEHINH
. OIIK-5.4; OMK-9.2: OcHoBHbIE TIOHATHS 1 :(B)npez[eneHm. du3nyecKue cBOCTBa
ONK-11.4 JKMJIKOCTEH U ra30B. DJIEMEHTI KHHEMATHKH
OCHOBHBIE YpaBHEHUS TMHAMUKH HEC)KMMAEMOH JKHJIKOCTH
2 OIIK-5.4; OMK-9.2; OO6mIre 3aKOHOMEPHOCTH IMHAMUKY BS3KOW KUIKOCTH
OIIK-11.4 OnHOMEpHbIE TEUEHHSI BA3KOM )KMIKOCTH
3 OIIK-5.4; OIIK-9.2; OcHOBHBIE TapaMeTpbl U KJIacCU(PUKaLNs THIPABIMYECKUX
OIIK-11.4 MamvH. JlnHamuueckue Hacochl. OObeMHbBIE HACOCHI
4 OIIK-5.4; OIIK-9.2; Knaccudukanms komnpeccopHbix MaiuH. [lopiHeBoit
OIIK-11.4 KOMIIpECCOp




4.3 3aHATHA JEeKIHUOHHOI0 THIIA

No
pazzaena Haumenosanue TeMEI O0OneM, MuanoBanuoH-
TUCIIHA- U KPaTKOE COCpKaAHUE 3aHATHUS aKaj. 4acel Hast popMa
IUIAHEL

OcHogHble ypasHeHUs 2UOPOMEXAHUKU

dusnyeckrue CBOMCTBAa JKMIAKOCTEH U Tra3oB. I wumortes3a
1 conomHOoCcTA. IIMOTHOCTB, BSI3KOCTH, CKHMAaeMOCTh, CKO- 2 JIBS
pocTh 3Byka. CKOPOCTh, YCKOPEHHE, JIUHUS TOKa, TPyOKa TO-
Ka, XMBoe ceueHue. Pacxoj. YpaBHeHHE HEpa3phIBHOCTH.
CKODOCTh CIBUTA

OcnoeHvle ypasnenus 2uOPOMeXaHUKU

dusnyecke CcBOMCTBA JKUIKOCTEH WU Tra3oB. [ wHiores3a
1 CILIOIIHOCTH. IIIOTHOCTB, BSI3KOCThH, CKMMAEMOCTh, CKO- 2 1B
poctb 3ByKa. CKOpPOCTh, yCKOpPEHHE, TUHHS TOKa, TPyOKa TO-
Ka, J)XMBOe ceueHue. Pacxon. YpaBHEHHE HEPa3phIBHOCTH.
CKODOCTh CABHIA

OcHogHble ypasHeHun 2UOPOMEXAHUKU

Cuiibl, IelcTBYIOIIME B KUAKOCTH. HanpskeHHOE cocTosiHuE
1 xKuaKon cpeabl. CKopocTs nedopmarvin. Y paBHEHHE JIBIDKE- 5
HUS B HamnpsbkeHusiX. JlaBjaeHue B JKMIKOCTH. YPaBHEHHUE
HaBbe-CTokca 1yis1 pealbHOM HECKUMAEMOR KUAKOCTH.
YpaBHeHue s3Hepruu. OyHKIHNS TUCCUTIALINH.

JIB

Tuopocmamuxa

OCHOBHOE PaBHEHHE TUIPOCTATUKK. PaBHOBECHE KUIKOCTH B Ipa-
2 BHUTAIIMOHHOM T10J1e. PaBHOBECHE YKUIKOCTH B LIEHTPOOEKHOM T10- 2 B
1ie. CooOmaroriuecst cocybl. Criia aBIieHusI Ha TNTOCKYO CTEHKY.
Curia napieHHs Ha IATHHAPUYECKYIO TOBEPXHOCTh Tefa. 3aKOH
Apxumena

Obuue 3aKoHOMePpHOCHIU 2UOPOOUHAMUKU

YpaBHEHUE ABUKEHUS UACATBHOM )XuakocTu. MHTerpan
3 bepnynnu. [1nockoe noreHuanbHoe TeueHne. OyHKIUs TO- 2 JIB
ka. [lorenmman ckopoctn. O0rexanue mumuHapa. [lapamokc
JHanambepa

Oobwue 3aKkonomeprocmu 2uOpoOOUHAMUKU

OmneiT PeitHonbaca. PexxuMbl TeueHUs KUAKOCTH. Y paBHEHUE
3 Petinonpaca. TypOynenTHsle HampsbkeHus. JluHaMudeckas 2 JIB
ckopocTb. [loHATHE TypOyNEeHTHOW BA3KOCTH. YHHMBEpCalb-
HBIW PO HIIB CKOPOCTEH.

® TIpumepn1 06pa30BATENLHBIX TEXHOJIOTHIA, CIOCOG0B M METO0B 06y4eHHst (C COKPAILEHUSMH): TPaUIIHOHHAS
nekuust (JI), nexkuwms-Busyanmmzanus (JIB), mpobnemuas nexums (ILVI), nexnust — mpecc-konpepenuns (JITIK),
zansTue — koHpepenuus (3K), tpenunr (T), nedartsr (1), mosrosoit mrypm (MIL), mactep-knace (MK), «kpyribrit
croim» (KpCr), akTuBu3anms tBopueckoit aestensHoct (AT/I), pernamentupoBannas auckyccus (P), auckyccus
tuna ¢Gopym (D), nmenoBas u poseBas yuebnas wurpa (JAU, PU), meronq manesix rpynn (MI), 3amstus c
UCTIONB30BaHNEeM TpeHaxEpoB, wnmutatopoB (Tp), kommerorepHas cumyminusa (KtCwm), wucnons3oBanme
KOMIBIOTepHBIX oOyuatommx mnporpamMMm (KOII), wunTepakTuBHBIX armacoB (MA), mocemeHne BpadeOHBIX
KoHpepernnn, koHcmmymoB (BK), yuactme B HayuHO-mpakTmueckux KoHpepenmusax (HIIK), cwe3max,
cumnosnymax (Cum), yueOHo-HccnenoBarensckas padora crynaenta (YUPC), npoBeneHne npeMEeTHBIX OJIMMIIHA
(O), noaroToBKa MUCEMEHHBIX aHanuTH4Yeckux pador (AP), moaroroBka m 3ammra pedeparoB (P), mpoekrHas
texnonorus (I1T), sxckypeuu (D), mucraHMOHHBIE 00pa3oBarenbHbie TexHomorun (JOT).
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No
pasznena
JIACIIH-
[IMHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHS

O0nemM,
aKaj. 4achl

MNaHoBannoH-
Has popma

Oobuwue 3aKoHOMePpHOCHU 2UOPOOUHAMUKU

Bespasmepnas dopma ypaBHenuss HaBbe-Crokca. Kpurepuu
monobus. Pemenue 3amad ruApOIMHAMHUKE METOJIOM TEOPUH
nonobus. TeueHue KUIKOCTH B KaHajlaxX W TpyOax mpH Jia-
MUHApHOM U TypOYJIEHTHOM peXHMaX TE€YeHHUS. Y paBHEHHE
Hapcu-Beiicbaxa. Jluarpamma Hukypanze

JIB

Obuue 3akoHoMmepHOCHU 2UOPOOUHAMUKU

YpaBHeHHd MOTrPaHUYHOrO ciios. MHTerpaqibHOE COOTHOIIIE-
HHUe norpannyHoro cios. [IpogonsHoe o0Tekanue moiy Oec-
KOHEYHOH TutacTuHBL. JlaMuHApHBIN U TypOYJIeHTHBIN Torpa-
HUuHBIA cnoi. “Ilon3ydee” Teuenue. OOTekanue mapa. Pac-
YeT CHJIBI COMTPOTUBIICHUS IPY OOTEKAHUH TEJ.

JIB

T'uopasnuka

OnHoMepHas MOAENb PEabHOTO MOTOKa. YpaBHeHue bep-
HYJUIM JUIsl TIOTOKAa BSI3KOM HEC)KUMAEMOM XKUIKOCTH. |'mpi-
PaBINMYCCKUC MMOTEPHU HAa MECTHBIX COIIPOTHUBJICHUAX. Teope-
ma bopna-Kapno. ['mapaBnnyeckue notepu o IJIMHE KaHa-
na. Iose ckopocTell U AaBIEHUN B LIMKJIOHHOM YCTPOMCTBE.
Bropuunble TOKM B pealibHOM >XUAKOCTH. CONpOTHUBIICHUE
3MeeBuKa. [IpsmMoli rumpaBianyeckuii yaap B Tpybax. Ypas-
HEHHUE aKYCTHUKH.

JIB

T'udpasnuka

OpHoMepHas MOZEIb pealIbHOTO MOTOKA. Y paBHeHUE bep-
HYJUIM 1J1 IOTOKA BA3KON HEC)KUMAEMOM )XUAKOCTU. [ 'ui-
paBIMUYECKUE TIOTEPU HA MECTHBIX CONPOTHBIEHUX. Teope-
Ma bopna-Kapno. I'napasniueckue notepu no JUiMHe KaHa-
na. ITone ckopocTell U 1aBleHUN B HIUKJIOHHOM YCTPOKCTBE.
Bropuunsle Toku B peanbHO# kuaKkocTH. COnpoTHBICHNE
3MeeBuKa. [IpsMoii ruapaBnnyeckuii yaap B Tpybax. Ypas-
HEHHUE aKYCTHUKHU.

JIB

T'uopasnuueckue mawiunnl

OcHoBHBIE TIapamMeTpbl HacocoB. Kiaccudukanmsi HaCOCOB.
Ob6nacTs npumenenus. Kapuranus.

Hentpobexnsiit Hacoc. [Ipuniun neiicteus. Koncrpykius.
Knaccudpukanmsa. Mapkuposka. Ypasaenue Jiiiepa. [Ipous-
BOAUTENBHOCTH. Paboune xapakrepuctuku Hacoca. [logobue
HEHTPOOEKHBIX HAacocOB. DopMyJsIbl MPONOPIUOHATEHOCTH.
[Tapabona mogo0HBIX pexknMoB. Buxpesoii Hacoc. [Ipuniun
neiicteus. Konctpykums. Paboume xapakrepuctuku. O0-
J1aCTh IPUMEHEHHS

JIB

T'uopasnuueckue mawiunnl

OOBemMHbIE HACOCHI

[NopmHeBoii Hacoc. [lpunnun neiicteust. Kiaccudukanus.
CpenHsist 1 MTHOBEHHasi NMPOU3BOIUTEIbHOCTh. Koadduim-
€HT HEpaBHOMEPHOCTH Mojauu. Teopernueckas U JEUCTBU-
TeNbHAs WMHAUKATOpHBIE auarpammbl. Paborta. Cpensis
MoOIHOCTh. Paboune xapakrepuctrku. CrocoObl peryiupo-
BaHUS TPOU3BOAUTEIHHOCTH. OCHOBBI TEOPHH BO3TYIIHBIX
KoJmakoB. OCHOBBI TEOPUU KIIAIIaHOB.

[puannn neficTBus U pabodne XapaKTEPUCTHKH IMIECTEPEH-
HBIX HacocoB. O0nacTh MpUMEHEHUS!.

OpmudTHeI Hacoc. [IpuHIMN NeicTBUS U pabodne xapakTe-
puctuku. O61acTh NPUMEHEHHS

JIB




Ne
pasnena HanmenoBanue Tembl O0bewM,
JUCITH- U KpaTKOe Co/IepKaHNe 3aHATUS aKaj. 4achl
TUUTHHBI

MaHoBannoH-
Has popma

Komnpeccopnvie mawiunsl

Knaccudukanus xoMmmpeccopHbIXx MamwuH. llopmiHeBoit
Kommpeccop. HANKaTOpHAS AMarpaMMa HAeabHOTO TOPIII-
HEBOro Kommpeccopa. lIporeccsl cxxatus ra3oB: H30TEPMH-
YeCcKHH, aanabaTHUecKuii U noauTponuueckuil. [Iponssonu-
5 TETHLHOCTh U pabora 3a muKiI. MomtHoCTh. DaKTOPHI, BIHS- 3
IOI[ME Ha MPOU3BOAMTEIBHOCTh PEATBHOTO KOMIIpEccopa.
MHoroctyneH4yaroe cxarue rasza. PacueT ONTHMajabHOTO
MIPOMEXKYTOYHOrO JAaBieHus. MHaukatopHas auarpamma
peasrbHOTO KOMIpeccopa. CrocoOsl peryaupoBaHus MPOU3-
BOJIUTEIIHFHOCTH MTOPIITHEBOTO KOMIIPECCOPA.

JIB

Komnpeccopuvie mawiunot

IlopmHeBol BakyyM-Hacoc. IIpousBomutenvHOCTh. Pacuer

MOIIHOCTHU NpUBOa. PaboTa ¢ mepernyckom.

[InactTuH4arass pOTALMOHHAS KOMIPECCOPHAs MallKHa.

6 Ipunnun aeiictBus. [IpousBoaurensHocTh. MHAMKATOpHAS 3
Juarpamma.

BonokonbueBoil Bakyym-Hacoc. [lpuHuun nedcTBusi, mpe-

UMYIIECTBa U HepocTaTku., O0IacTh MPUMECHEHUS.

HenTtpobexusiit BeHTWIATOp. Kiaccndukanmsa. Paboune

XapaKTEePUCTUKU.

JIB

4.4 3aHATHS CEMHUHAPCKOIO THUIIA
4.4.1 CeMuHapbl, NpaKTHYeCKHeE 3AHATHS

No
pasnena HaumenoBanme TeMbl O0newm,
JTACTTATLITH- Y KpaTKoe COJepyKaHUe 3aHATHUS aKaJ. 4achl

HBbI

MunoBanmonnas
thopma

OCHOBBI THAPOCTATUKH

OcHOBHOE ypaBHEHHE THApPOCTaTUKU. [ mapocraTuueckoe
JaBJIeHHE B TOYKE, M30BITOUHOE M BaKyyMMETPUYECKOE
2 naBieHue. [loBepXHOCTH paBHOTO NaBJIeHHS. DMIOPHI U3- 6
ObITOUHOTrO AaBieHus. I'mapocrarnueckuii napagokc. Cu-
JIa TUAPOCTATUYECKOTO AABJICHUS Ha IIJIOCKUE U KPUBOJIU-
HEHHBIE IOBEPXHOCTH.

AT

JlnHaMuKa BSI3KOM KUJIKOCTH
3 VYpasuennus Haswe-Crokca. MonenupoBanue B THIpOMeE- 4
xaHuke. OTHOMepHast MOZENb MOTOKA CIUIOIIHOM CpEeNbl U
TUAPABINYECKUAE CONPOTUBICHUS

KtCMm

VYpasHenne bepHynau s Bia3koi xuakoctu. Mcreuenue
JKUAKOCTH 4Yepe3 OTBepCTHs M Hacaiku. Pacuer rujpas-
4 JMYECKUX TOTeph Hamopa. MecTHbIE CONpPOTUBICHUS. 8
I'mapasnuyeckue norepu 1o AjauHe TpyoOonposona. [ua-
rpamma Hukypanze. Pacder npoctsix TpyOOnpoBoioB

KtCMm

Pabota HacocoB Ha ceTh Xapakrepuctuka cetu. CriocoObl
peryaupoBaHusl MPOU3BOAMTENBHOCTH. Pacuer paboumx
5 XapaKTepUCTUK arperata Mpy MmapajuleIbHOM COCTUHEHUH 4
Y TIOCJIEA0BAaTEIbHOM COEIMHEHUH LIEHTPOOEKHBIX HAco-
COB.

KtCmMm

Pacuer pabounx xapakTepUCTUK IIEHTPOOESKHBIX HACOCOB
5 NPy W3MEHEHWHM YacTOThI BpalieHus pabodero Kojeca. 2
OrnpezeneHye K.I.J. CHCTEMBI

KtC™m




Ne
paszena
IACLUIUIN-

HaunmMenoBaHue TemMbl
" KpaTKO€ COACPIKAHUC 3aHATHUA

O0nemM,
aKaJl. 4achl

NunoBanmonnas

dhopma

5

IlopiHeBbIE HACOCHI.
Paboune xapakTepucTUKH IOPIIHEBOTO HACOCA,
Pacuer o0beMa BO3AYIIHBIX KOJIIAKOB

KtCm

Komnpeccopsr
IIpuOMmKeHHBI TEPMOIUMHAMUYECKAN pacdeT IOpPIITHE-
BOT'O OJTHOCTYIIEHYATOT0 KOMIIpECCOpa

KtCmMm

Poranmonnsie KOMITPECCOPHEBIE MAallIUHBI.
I/IHILI/IKaTopHI)Ie AuarpaMMbl IIpU PA3JIMYHBIX CTCIICHAX
CXKaTruAa

KtCm

4.4.2 JlabopaTopHble 3aHATHSA

No
paszzena
JIACIH-
[UIMHEL

HanmenoBanme TeMbl
H KpaTKO€ COACPIKAHNUE 3aHATUA

OOneMm,
aKaJl. 4achl

[Ipumeuanue

3,4,5,6

BBenenue B sabopaTopHbI INpakTUKyMm TexHuka Oe3-
OMACHOCTH TPHU BBHIMOJIHEHUU HccienoBaHuii. OCHOBHBIE
TpeboBanusi. OO6pabOTKa OMBITHBIX JIAHHBIX

o
ol

w
IN

Onpenenenne KodhUIMEHTA THAPABIUICCKOTO TPCHHS

HccnenoBanue TpyO4aThIX OPOCUTENBHBIX YCTPONUCTB

COHpOTI/IBHeHI/Ie 3MCCBHKaA

COHpOTI/IBHeHI/Ie KOJbLOCBOI'O KaHajia

N3mepenue pacxona tpyOkoit I1uro

I'panymnpoBka Tpyoxu [luTo.

I'panynpoBka pacxomomepa ¢ corioM BeHntypu.

Onpenenenre K03hHUIUEHTOB UCTCUCHHUS.

Omnpenenenne K03 HUIIMEHTOB MECTHBIX COMPOTUBICHUN

I/I3M€p€HI/I€ BA3KOCTHU HA KATWJJIAPHOM BHCKO3HUMETPEC

I/I3M€p€HI/I€ BA3KOCTU HA POTAlITMOHHOM BUCKO3UMCTP

N3mepenue nosust CKOpocTel U JaBIE€HUN B IUKIOHHOM
YCTPOICTBE.

HcnbiTanus BOJOKOJIBIIEBOTO BaKyyM-Hacoca.

ASPOI[I/IHaMI/I‘IeCKI/IC HUCIIbITAHUA IICHTpO6€)KHOFO BCHTHU-
JsITopa.

PaGoune XapPaKTCPUCTHUKU I_[eHTpO6e)I(HOFO Hacoca.

yHI/IBepCaJ'IBHBIe XapPaKTCPUCTUKU LICHTpO6e)KHOFO Hacoca

HcneiTanus MMOPIIHEBOI'O HACOCa.

NININ NN DN INNNINIDNINIDNININIDNIDNIDN

gjojo|ol|] o | W (RIRA(lEAlAED[DIEA]D[H>

PacmmgpoBka kKosieca IeHTpOOEKHOI0 Hacoca.

=
Ul

10




4.5 CamocTtosiTe1bHast padoTa 00y4yarommxcst

Ne
asnena ITepeuenb BOIpPOCOB Jist O6bewm, dopma
p CaMOCTOSITENTLHOT'O U3yUCHHS aKaJ. 4ackel KOHTPOJIS
JVCLIATUTHHEI
HcnapsieMoCTh, TaBI€HUE HACBIIICHHBIX MapoB, Ka-
1 BuTanys, ¢popmyna Jlammaca, ckopocTs 3ByKa B He- 14 YcTHBIN onpoc
OJTHOPOJIHOM cpelie
2 HHOCKOHapaJIJIeJIbHOG JBHYKEHUE UJI€aIbHOU He- 14 IIucprMeHHBIH
cxumaemoit sxuakoctu. [apagoke anambepa orpoc
Mertox pa3MepHOCTEH B MOJICIIMPOBAHUH THIPOIH- .
3 HAMUYECKUX IIPOLECCOB. 14 YeTHbii onpoc
4 DIeMEHTHI MHAPOANapaTyphl U THAPOIIPUBOIA 12 TTucbmenHbIi
OIpoc

4.5.1 TemaTHKa KOHTPOJIbHBIX padoT

KonTponbasie padotsl (Kp) mpenycMoTpeHbl MO KaXAOW TeMe 3aHATUH CEMHHAPCKOTO
THUIIA.

3amaHue Mo Kaxaod KOHTPOIBHOM paboTe BKIOYAaeT B cedOs 3a1ady U BOMPOCHI, 00Y-
CIIOBJICHHBIE €€ ITOCTAaHOBKOM.

[IpumepHbIC BapuaHThI 3a1aHUM:

Bapuanr 1
Bonpocowi:

1 IToyemy ruapOCTaTUYECKOE IaBJICHHE sBIseTC QyHKIMeH koopaunat p = f(X, y, 2)?
2 Yro Takoe adCOMIOTHOE, H30BITOYHOE U BAKYYMMETPHYIECKOE TaBICHUE?

3aoaua:

B nmnunapudeckuit 6ak auamerpom 2 M 10 ypoBHsA H = 1,5 M HanuThl Bojia U OEH3UH. YPOBEHb
BOJIbI B IIbE30METPE HIKE ypoBHs OeH3uHa Ha h = 300 Mmm. OnpesienuTh Maccy HaXOASIIEerocs B
6ake Gensuna, ecru pg= 700 Kr/m>.

Bapuanr 2.
Bonpocwi:

1 Yo Takoe mbe30MEeTpUUYECKUIl, CKOPOCTHOW U THIpoauHamMuueckuil Hanop? Kak oHM u3MeHs-
IOTCS 110 JUTMHE (110 HaIlPaBJICHUIO JBYXKEHUS JKUAKOCTH)?
2 B xakux U3MepUTEIBHBIX TPUOOPaX UCIONIB3YIOTCA 3aKOHOMEPHOCTH ypaBHeHUsT bepHymu?

™

3aoaua:

|

li

I
!

Onpenenutb NOTpeOHBINA HAMOP, KOTOPBIA HEOOXOIUMO CO3/1aTh B
ceuernu O-O 115 momaun B 6aK BojbI ¢ Bsi3kocThio H = 0,008 M%/c,
Ho @ay SO AMMHA TpybompoBoaa £ = 80 m; ero quamerp d = 50 Mm; pac-

' xox xuakoctd Q = 15 n/c; BeicoTa Ho = 30 M; 1aBiieHue B 0aKe p2
= 0,2 Mlla; koaddunpeHt conpoTunieHus kpana {1 = 5; koneHa (2
= (,8; mepoxoBaToCcTh CTEHOK TpYObI A = 0,04 MMm.
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Bapuanr 3.
Bonpocwr:

1 Kak BimsieT peskuM TEUCHUS KUJAKOCTH HA TIOTEPH HAMOpa IO JUIMHE U B MECTHBIX COMPOTHB-
JICHUSIX?

2 I'ne crnenyeT ycraHaBiIuBaTh Apoccenb: 10" wiu "nmocne" Hacoca u
noyemy?

3aoaua:
Hy

Onpenenuts pacxoj B TpyOe JUIsl MoJauu BOAbI (BSI3KOCTh V =
0,01 Cr) Ha BoicoTy H = 16,5 M, eciiu tuametp TpyOs! d = 10 MM, ee
= nuHa £ = 20 M, pacroiaraeMblii Harop B CEYEHUU TPYOBI Iepes] Kpa-
HOM Hpacn = 20 M, K03 GUIHEHT conpoTuBIeHNs Kpana {1 = 4, KojeHa
L (o= 1. TpyOy cuuTaTh TUAPABINYECKH TITAIKOM.

5 IlepeyeHb y4eOHO-METONMYECKOTO0 OOecmevYeHHsl /sl CAaMOCTOSATEILHONH PadoThI
00y4YaIoIIHXCH M0 JTUCIUTLINHE.

Meroauueckre yka3aHus sl 00yYaroIuXcs 0 OpraHU3alil CaMOCTOSTEIbHOM paboThI
[0 JUCIMIUIMHE, BKIIOYas MMEPEYCHb TEM CaMOCTOSTEIBHOM paboThl, (OPMBI TEKYIIETO KOH-
TPOJIS IO AUCHUIUIMHE U TPEOOBAHUS K MX BBITIOJHEHHUIO Pa3MEIIEHbBI B 3JIEKTPOHHOM HHpOpMa-
MoHHO-00pa3zoBatenbHol cpene CIIOI TU(TY) Ha caiite Menus: http://media.technolog.edu.ru

6 DoHJ O1IEHOYHBIX CPEACTB 1Jisl IPOBEACHUS l'[pOMC?KyTO‘-IHOﬁ aTTeCTallumn

CBoeBpeMEHHOE BBINOJIHEHUE 00YUYaIOIIUMCSl MEPOIIPUITUI TEKYILEro KOHTPOJIs M03BO-
JISI€T TPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIM YPOBEHD («YIOBJIETBOPUTEIBHO») OCBOCHMSI IPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl qUCHMIUIMHBI CUUTAIOTCS JIOCTUTHYTBHIMH, €CJIM JJISl BCEX 3JIEMEHTOB KOMIIe-
TEHIMH PEBbILIEH (JOCTUTHYT) MOPOTOBbIM YPOBEHb OCBOESHUS KOMIIETEHIIMU HA JAHHOM JTarle.

[IpomexyTouHas arrecTanus 1o JUCHUIUIMHE IPOBOAUTCS B (pOpMeE SK3aMeHa U 3alllUThl
KP.

K cnage sx3aMeHa TOMyCKalOTCs CTYAEHTHI, BBIOJHUBILINE BCe (POPMBI TEKYIIETO KOH-
Tposid. DK3aMeH MpeJyCMaTpUBAOT BIOOPOUHYIO IMPOBEPKY OCBOEHUS NMPEAYCMOTPEHHBIX 3ie-
MEHTOB KOMIIETEHIIMIM U KOMILIEKTYIOTCSI BOIIPOCAMU JIBYX BHUJIOB: /IBa TEOPETHUYECKHX BOMpPOCA
(U1 IPOBEPKH 3HAHUM) W KOMIUJIEKCHAs 3ajaya ([Uid MPOBEPKM YMEHHUIH M HaBBIKOB). Bpems
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBETY — 10 45 MUH.

ITpumep BapuanTa Ouiieta Ha SK3aMeEHe:

buner Ne 1

1. BrBoa ypaBHEHHUSI HEpPa3pHIBHOCTH B WHTErpalibHOM ¢dopme. YpaBHEHHE Hepas-
PBIBHOCTH JIJIs1 HEC)KUMAEMOM KUIKOCTH B TPYOKE TOKA.

2. Buxpesoit Hacoc. Paboune xapakrepuctuku. CIIocOOBI PeryJIMpOBaHUS TTPOU3BO-
JUTEIIbHOCTH.
3anayva:

3. B nunmmaapudeckuii 6ak aguamerpom 2 M A0 ypoBHsS H = 1,5 M HamuTHl BOJa U
OeH3uH. YpOBEHb BOJBI B MbE30METpe HIDKE ypoBHs OeH3uHa Ha h = 300 mwm.
OnpenenuTh Maccy HaXoJAIIerocs B 6ake 6en3uHa, ecn pe= 700 Kr/m°,

®DoHJT OIIEHOYHBIX CPEJCTB M0 NUCIHUIUINHE NpecTaBieH B [Ipunoxernun Ne 1
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http://media.technolog.edu.ru/

7 IlepeyeHb OCHOBHOI U IONOJTHUTEJIbHOI YUeOHOM JIUTEPATYpPbl, HEOOXOAUMOIi 1JIs1
OCBOEHUS TUCHHILIMHBI

a) nevYyaTHbIC U3TAHUA

7.1 Kynunos, B. A. 'mgpasnuka: yue6. mocodue nis By3oB / B. A. Kynunos, 2. M. Kap-
TamoB. — 3-¢ u3A., crep. — M.: Beicm. mik., 2008. — 199 c. ISBN 978-5-534-10336-6

7.2 Yrunauyc, A. A. ['uapaBivka v THAPaBIMYECKUE MAIIMHBI | YI€OHUK JJIs BY30B / A.
A. Yrunuyc. — 5-¢ usn., crep. — M.: A3-book, 2009. — 395 c. ISBN 978-5-904034-02-3

7.3 T'uapaBnuka B MAIIMHOCTPOCHHUH: YI€OHUK /Ui BY30B: B 2 4./ A. I'. Cxuptnamze [u
ap.]. — Crapsriii Ockon: THT. —2008. — Y. 1. —392 c. — Y. 2. — 496 c. ISBN 978-5-94178-184-3

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMSL:

7.4 lomanckuii, 1.B. OcHoBBI ruipoMexanuku: yue0. mocodue / M1.B. lomanckuii, B.A.
Hekpacos. — Cankr-IletepOyprckuii rocy1apCTBEHHBINH TEXHOJOTHYSCKHA HHCTUTYT (TEXHUUYECKUI
yHuBepcuret), Kadeapa ontuMuzanmy XuMU4ecKold 1 OMOTEXHOIOTUYECKON anmaparypbl. — CaHKT-
[Terepoypr: CIIOTU(TY), 2015. — 122 ¢. / CII6I' TU. Dnextponnas oudauoreka. URL: https: // tech-
nolog.bibliotech.ru (mata oopamenus: 06.04.2022). — Pesxkxum mocTyma: ajs 3aperecTp. YnTaTesis

7.5 Jomanckuii, U.B. [IpuGnuxkeHHbIH TEPMOAMHAMUYECKUIN pacyeT JBYXCTYIIEHYATOrO
nopiiHeBoro kommpeccopa / Meroandeckue ykazanus /| W.B. Jlomanckuii, B.A. Hekpacos;
CIIOI' TU(TY). Kad. Ontumu3zanuy XuMU4YeCKOW M OMOTEXHOJIOTHYECKOW ammaparypbl. DIeK-
TpoHHas oubmuoreka. — CII6.: CIIOTU(TY), 2015. — 33 c. / Dnekrponnast oubnmmorexka. URL:
https: // technolog.bibliotech.ru (mara ob6pamienus: 06.04.2022). — Pexxum goctyma: uis 3ape-
TeCTp. YATATEIIS

7.6 Jlomanckuii, 1.B. Hacocel u KoMIIpecCOpHBIE MaIIMHBI: ydeOHoe mocooue / M.B.
Howmanckuii, B.A. Hekpacos; Muno6puayku Poccun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTUYECKHI MHCTHTYT (TEXHUYCCKUI yHHBepcuTeT), Kadeapa onTuMu3anum XuMU4IecKon
U OuorexHosoruueckoi amnmapatypsl. — Cankt-Ilerepoypr: CIIGI TU(TY), 2022. — 90 c.: . - //
CII6I'TU. Dnexrponnas 6udmmoreka. — URL: https://technolog.bibliotech.ru (maTa oOpamienus:
07.04.2022). Pexxum pocTyma: i 3aperucTpup. Mojb30BaTenei

8 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKALMOHHOM CeTH
«AHTEepHETY», HEOOXOAMMBIX /IJIs1 OCBOEHHS THCIUIIITHHbI

y4eOnbIi iaH, PIIJ] u yueOHO-MeToanueckue matepuaist: http://media.technolog.edu.ru

3IEKTPOHHO-OMOIHOTEUHBIE CUCTEMBI:

«JNEeKTPOHHBIN YnTaIBbHBIN 3a1 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanb (TTpodeccus)» https://e.lanbook.com/books/.

9 MeToanyeckue ykazaHusi VIl 00y4alOLIMXCsl 10 OCBOCHHIO THCIMIIIMHBI

Bce Buapl 3anstuii no nucuuiuinae «OcHOBBI rugpoMexanuku. Hacocsl, kommnpeccopsl,
BEHTHJISITOPBI» IPOBOJSATCS B COOTBETCTBUU C TpeOoBaHusMu cienyromux CTII:

CTII CII6I'TU 040-02. KC YKIB. Buasr yueOubix 3anstuit. Jlekmus. O0ume TpedoBa-

HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Bunbl yue6HbIx 3ansatuil. CeMUHApHI U TpaKTH4e-
ckue 3aHiaTusa. OOume TpeboBaHMs K OpraHU3aluU U TPOBEICHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansaTHil. JlabopaTopHble 3aHATHS.
OO6ue TpeGoBaHUS K OPraHU3aIMK U IIPOBEICHHIO.

CTO CIIoI'TU 044-2012. KC YKB/. Buns! yueOnbix 3ansatuil. Kypcosoii npoext. Kyp-
coBasi pabora. O6mue TpedoBaHuUs.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yueOnbix 3anatuii. CamocrosiTeNnbHas Iia-
HUpyeMas pabota ctyaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy 1 IPOBEACHUIO.

CTII CII6I'TH 016-2015. KC YKB/I. ITopsimok mpoBeAeHNs 324€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3yYeHHE JaHHOW AMCUUIUIMHBI, JIy4llle
BCEro OCYILECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJEHHOI0 MaTepuraa.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

OCHOBHBIMHU YCIIOBUSIMHU TPABWJIBHONW OpraHM3aluy y4eOHOTro Iporecca Ui CTYACHTOB
ABJIAETCS:

IJIAHOBOCTh B OPraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOILIECHUE K U3YUYCHUIO MaTepHala;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHaTUS CTYyIEHT JOJKEH NMPUXOIUTh, UMesl Oarak 3HaHUM U BOIIPOCOB IO YK€ U3Y-
YEeHHOMY MaTepuaiy.

10 Iepeyenr HHPOPMALMOHHBIX TEXHOJOIHH, HCI0JIb3YeMbIX IIPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCIUIIHHE
10.1 UndopManmoHHbIE TEXHOJIOTHH

B y4ueOHOM mporiecce 1Mo JaHHOW AMCHUIUIMHE MPETYCMOTPEHO HCIIOIb30BaHUEe HHQOP-
MAaIMOHHBIX TEXHOJIOTHH:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

B3auMoOIecTBHE ¢ oOydaronumucs mocpencrsom DUOC.

10.2 IIporpamMmMHoOe obecrieyeHmne
Microsoft Office (Microsoft Excel) unu LibreOffice;

[MakeT npukmagaeix mporpamm MathCad.

10.3 ba3bl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11 MartepuaabHO-TeXHHYeCKasi 0a3a, He00X0AMMAas IJI OCYLeCTBJIeHUsA 00pa3oBa-
TEeJILHOTO NMPOLecca Mo THCHHUIJIHHE.

Jlyist BeicHHsI JICKITMOHHBIX M MIPAKTHYECKUX 3aHITHH HCIOJB3YETCS ayIUTOpUs, 000py/I10-
BaHHAs CPEJCTBAMH OPI'TEXHUKH, HA 15 MOCaqOUYHBIX MECT.

st mpoBeneHust 1ab0paTOPHBIX 3aHITHI MCTIONIB3YyeTCs JabopaTopus THAPABIMKH, OCHA-
LIEHHAS PA3JMYHBIMUA YCTAaHOBKAMH.

12. Oco0eHHOCTH OCBOEHUA AUCHUIIJIMHBI HHBAJTUIAMHU U JIMIIaMHU ¢ OrpaHH4Y€HHbI-
MH BO3MOKHOCTHAMHU 3/10POBbS.

JUis WHBaNIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4yeOHBIE IMpOLecC
OCYILECTBIIsIETCST B COOTBETCTBHM ¢ [lososkeHHMeM 00 opraHM3aluu y4eOHOro Imporuecca ajis
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPkKACHHBIM pekTopoM 28.08.2014r.
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IMpuao:xkenne Ne 1
K padoyeii nporpaMme AMCUMNIN-
HBI

DoH/1 OLIECHOYHBIX CPeACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
aucuuminue «OcHoBbl ruapoMexanuku. Hacocbl, koMnpeccopbl, BeHTHISTOPHD)
1 IlepeyeHb KOMIETEHIMI W 3TANOB UX (POPMHUPOBAHUA

KomMnerennuu

Jrtan popmMupo-

HNnaexc dopmyaupoBka’®
A pMy.Hp BaHuA’

Cnoco0eH padoTaTh ¢ HOPMATHBHO-TeXHMYECKOl JOKYMeHTALM-
OIIK-5 | eii, cBAI3aHHOIi ¢ MPO(ecCHOHAIBbHOI 1esITeIbHOCTBIO, C Y4eTOM | TPOMEKYTOYHBIN
CTAaHIAPTOB, HOPM U NPaBH.I

OIK-9 Cnioco0en BHeIPATHL M 0CBAMBAThL HOBOE TEXHOJIOTHYECKoe 000-

MIPOMEKYTOUHBIN
pyaoBaHHe POMEXKYTO
Croco0eH MPHMEHATH METOJAbl KOHTPOJISI Ka4eCTBA TEXHOJIOTH-

YeCKHX MAIUMH W 000pYIOBaHMs, NMPOBOAUTH AHAIM3 NMPHYHH .
OIIK-11 pYyA » 1IPOBON p POMEKYTOUHBIN

HApYyLIeHHIl UX padoTOCIOCOOHOCTH M pa3padaThiBaTh MepPONpH-
SITUSA 110 MX NpeyIpe;KIeHUI0

® JKMpHBLIM WPUPTOM BbHIIEJEHA Ta YaCTh KOMIIETEHIMM, KOTOpas (JOPMHPYETCS B XOJ€ M3Y4EHHs JaHHOM

JUCLMIUTHHBI (€CTH KOMIIETSHIIMS OCBAUBACTCS MOJTHOCTBIO, TO (PparMeHThI)
" a1an GopMHUpOBaHMs KOMIIETEHIMH BbIOMpaercs no 1.2 PIIJ[ u yueGHOMY muiaHy (HAauaIbHBIH — €CIIM HET
HOPEJIIECTBYIOMMUX IUCLMIIINH, HTOTOBBIA — €CIM HET MOCISAYIOIIUX JUCHUIUIMH (MIM KOMIETEHIUs He
(opmupyercst B xone npaktuky uim ['MMA), IpoMeXyTOUYHBIH - Bce IpyTHeE.)
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1 Iloka3aTe/iu U KPUTEPUH OLIEHMBAHUS KOMIIETEHIHIl HA Pa3IMYHBIX ITaNaxX UX (OPMHPOBAHNS, IIIKAJIA OLlEHHBAHUS.

Koa 1 HauMeHOBaHNE HH-
AUKATOpPA T0CTHKCHUA
KOMIICTCHIUH

IHoka3zarenu cpopmupo-
BAHHOCTH (1€CKPHUIITOPHI)

Kpurepuii
OlLlCHUBAHUS

YpoBHH cPOPMUPOBAHHOCTH
(onmrcaHue BBHIPAKEHHOCTH 1eCKPUIITOPOB)

«Y/10BJIETBOPHUTEIbHO)
(moporosblit

«XOpOILIOo»
(cpenHmii)

«OTJIMYHO»
(BBICOKMUIA)

OIIK-5.4 CniocobeH pa3paba-
TBIBaTh PAO0UYIO MPOCKTHYIO
TEXHUYECKYIO JOKYMEHTAIIUIO,
0(hOpPMJIISITH 3aKOHYCHHBIC TPO-
EKTHO-KOHCTPYKTOPCKHUE Pabo-
TBI C IPOBEPKOil COOTBETCTBHS
pa3pabaThIBacMbIX MMPOCKTOB U
TEXHUYECKON JOKYMEHTALIUH
CTaHIapTaM, TEXHHYECKUM
YCJIOBUSAM U IPYyTUM HOpMa-
THUBHBIM JIOKYMEHTaM

3naeT cpencTBa HHGOPMAIIH-
OHHOT'0, METPOJIOTHYECKOTO,
JIMarHOCTHYECKOTO H yIpaB-
JIEHYECKOTO 00eceueHus
TEXHOJIOTHYECKUX CHCTEM ISt
JOCTHUXXCHUS KadyeCTBa BbI-
nyckaembix uzzenuii (3H-1)

YMmeeT poBoANUTH 0030pHI
MaTEHTHOU U HAYy4YHO-
TEXHUYECKOH JINTEPATYPHI B
00JacT MaTMHOCTPOCHUS
-1

IIpaBuneHbIE OT-
BETHI Ha BOIIPOCHI
Nel — 49 k sx3a-

MEHY.

3amra KP

3HaeT cocTaB U CTPYKTYPY
TEXHUYECKOW TOKYMEHTALNH,
CTaHAapTbl U HOPMATHBHBIC
JTOKYMEHTHI TIO pa3padoTKe
MPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAIIUU pa3padarbiBa-
emoro obopynoBanus (3H-1)

Cnoco0eH mpoBOIUTH 0030-
PbI IATEHTHOW U HAYYHO-
TEXHUUYECKOH JTUTEPaTyphl B
00JacT MaTMHOCTPOCHUS
(V-1)

CnocobeH camocTosi-
TEJBHO pa3pabaThiBaTh
MIPOEKTHYIO U pabo-
YyI0 JOKYMEHTAIHH
(H-1)

OIIK-9.2 ocVIIecTBIsIET IIPO-
BEPKY TEXHUYECKOTO COCTOS-
HUS HOBOT'O TEXHOJIOTMYECKOTO
000pyI0OBaHUs U 00€eCIIeYnBaeT
€ro OCBOCHHE

3HaeT OCHOBHBIE YpaBHEHUS
MeXaHUKH HEC)KUMaeMOU
HBIOTOHOBCKOM JKUJIKOCTH
(3H-2)

Hcnmosb3yer MaTeMaTHUYECKUE
MOJENN TUAPOMEXAaHUYECKUX
SIBJICHUM U MIPOLIECCOB MPU
perieHur HayIHO-HUCCIIeI0-
BaTEJbCKUX, IPOEKTHO-
KOHCTPYKTOPCKHX, TIPOU3BO/I-
CTBCHHO-TCXHOJIOT'HYCCKUX

samaq (V-2)

IIpaBuneHbIE OT-
BETHI Ha BOIIPOCHI
Nel — 16 k sk3a-
MEHY

IIpaBunbHbIE OT-
BETHI Ha BOIIPOCHI
Nel7- 37 x ax3a-
MEHY.

3amra KP

Hmeer npencraBieHue o Me-
TOJIMKAX 00pa0OTKU U aHAJIM-
3a Pe3yJIbTATOR MPOBOIUMBIX
uccienosanuii (H-2)

Cnoco0eH ucnoJibL30BaTh
MaTeMaTHYECKHE MOJCITH
TUIPOMEXaHUYCCKUX SBJICHUM
Y TMPOIECCOB JUTS PEIICHUS
MPOU3BOACTBEHHO-
TexHosoruueckux 3aaad (Y-2)

Baageer HaBbBIKAMU
MPOBEJCHUS 3KCIIEPH-
MEHTOB 110 3aJaHHBLIM
METOJUKaM, 00padoT-
KM M aHaju3a pe3yib-
TaTOB MTPOBOIUMBIX
uccienoBanuii (H-2)
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Kox m HanmenoBanue uH-

YpoBHH cPOPMUPOBAHHOCTH

IMKATOPA NOCTHKEHHSI ITokxaszareaun c(bopanO_ KpﬂTepnﬁ (onncaﬂne BBIPAKCHHOCTHU )IeCKpI/Il'[TOPOB)
KOMIIeTEeH K BaHHOCTH (1€CKPUNITOPBI) | OLEHHBAHUS «YAOBJICTBOPHTEILHO» «XOpOI1IO» «OTJIHYHO»
(moporoBbIii (cpenHmii) (BBICOKHIH)
Bnapeer cpeacrBamu Tex-
HOJIOTHYECKOIO OCHAIIICHHUS
aBTOMATHU3aINH, YIIPaBIIe-
HUS1, KOHTPOJIS, TUATHOCTH-
IIpaBunbHBIE pOBaHUsI, UCTIBITAHUH OC-
OTBETHI HA BO- HOBHOI'O 1 BCIIOMOI'aTClib-
ripocel Ne38 — HOTO TIPOM3BOJICTB, UX Ma-
OIIK-11.4 Opranusyer metpo- | AMeeT NpeACTaBIEHHE O | 4/ K3aMeHy TEMATHYeCKOe, IPOrPaMM-
JIOTHYECKOE O00€eCIIEUeHHE TeEX- MpUHIUIAX JEHCTBUS OCHOB- 3HaeT OCHOBHBIE MAPAMETPBHI, Ymeer CB060HHOv noJib- HOe, HHG OpMa;_II/I OHHOE U
HOJIOTUYCCKHUX IIPOILIECCOB, HC- | HBIX KOHCprKHI/Iﬁ HacoCoOB U HpaBI/IJH)HI)IC KJIElCCI/I(I)I/IKaHI/HO 1 IMIPUHIUIIBI 30BaThCiA H%y‘lHOI/I u TeXI,-II/I‘IeCKOG 06€CHC‘IeHI/Ie,
I10JIB3YET TUITIOBBIC METOAbI KOMHpGCCOpHBIX MAaIInuH, UC- JCEUCTBUA HACOCOB U KOM- cnpaBquQH J'H/ITepaTy—
KOHTPOIIS Ka4eCTBA BBIMYCKae- | MOIb3yeMbIX B Xumudeckoii | OTBCTRI Ha BO= | ppeccoprrix mammn (3H-3) | poit (V-3) a TaKXKe METOJBL, CIIOCOOBI
MO IpOYKLIMH npombiientocty (3H-3) npochl Ne45 — U CPEJICTBA UX MPOEKTHPO-

49 x sK3aMeHy.

Sammra KP

BaHMsA, U3TOTOBJICHUS, OT-
JIaJIKu, IPOU3BOJCTBEHHBIX
WCTBITAHUH, IKCIUTyaTalluH
Y HAyYHOT'O UCCJEI0BAHUS
B Pa3IMYHBIX OTPACIISIX
HaIlMOHAJILHOI'O XO3IHUCTBa
(H-3)
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[Ikana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):
[0 AMCLUHUIUIMHE MPOMEXYTOUYHAsl aTTecTalus MPOBOIUTCS B opMe IK3aMeHa U KypCOBOM

paboThl, 1IKaIa OLeHUBaHUs — OauTbHAs.

3 Tunoswie KOHTPOJIbHBIC 3aIaHUA 1JISl IPOBCACHUSA l'lpOMe)KyTO‘IHOi/i aTTeCTaluu.

a) Bonpochl 115l OLleHKH 3HAHMA, YMEHUIl M HABBIKOB, C(POPMHUPOBAHHBIX y CTY/JAEHTA

no komnerenunu OIIK-5; OIIK-9; OIIK-11:

1.

No ok w

© ®

10.
11.
12.
13.

14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.

26.
27.

BeIBo ypaBHEHMs HEpa3pbIBHOCTH B MHTErpaJIbHOW (opme. YpaBHEHHE HEpa3pbIBHOCTU IS
HEC)KMMAEeMOU JKUJKOCTH B TPYOKE TOKa.

KunemaTrueckuii CMBICI TPOU3BOIHBIX OUx/OX, OUy/dy, Ou/0z m np. Tensop ckopocteii je-
(dbopMaruii ¥ ero CBONCTBA.

OcHOBHBIE KOMIIOHEHTHI HaNpsiKEHU. TeH30p HapsKEHU U ero cBoiicTBa. /laBienue.

3akoH BHyTpeHHero TpeHus HproToHa B 060011eHH0i hopme.

BbIBOJ ypaBHEHUS IBUKEHUS B UHTErpaIbHOM (hopme.

BbIBOJ ypaBHEHUS SHEPTHH B MHTETPAIBHON (popme.

OcHOBHOE ypaBHEHUE I'MApOCTaTUKU. PaBHOBeCHE XKUIKOCTU B TPABUTALMOHHOM II0JIE. DIIOpa
TUIPOCTaTUYECKUX JaBICHUM.

PaBHOBecHe )XUAKOCTH B LIEHTPOOESKHOM I10JIE.

Pacuer cunbl naBiaeHus Ha IJIOCKYIO CTEHKY. JIMHUA NeMCTBUS PaBHOACUCTBYIOIIEH CHIIBI.
Pacuer cuiibl qaBineHust Ha KPUBOJIMHENHYIO HMJIMHIPUYECKYIO IIOBEPXHOCTh Tena. OObeM Tena
JIABJICHUS.

3akon Apxumena. BeiBog pacueTHo# GopMyIIbL.

VYpaBHeHHEe NBUKEHUS HIealIbHOM kuaKkocTH. CBs3b ero ¢ ypaBHeHrneM HaBbe-Crokca.
WuTerpan bepHyinu A MI0CKOr0 YCTAaHOBUBILEIOCS TEUEHMs MACAIbHOU KUAKOCTU. Y CIIO-
BUS IPUMEHUMOCTH MHTerpaia bepHyian. DHepreTHuecKuil CMbICI CJIaraéMbIX.

Pexumbl TeueHns xKuaAKocTH B KaHanax. OnsIT PeiiHonbACa. DKBUBAICHTHBIN JUaMETp KaHaja.
[IpencraBieHue ypaBHEHHUs ABM)KEHHUS B cllydae TypOyJE€HTHOTO T€UEHHUS Yepe3 OCPEIHEHHbIE
napameTpsl. YpaBHeHue PeitHonbaca. TypOyaeHTHbIE HapsKEeHHUS.

[IpeoOpazoBanne ypaBuenus: HaBre-Ctokca k 6e3pazmMepHomMy BuAy. Yncna mogodust. Y cioBus
THJIPOAMHAMHUYECKOTO M0100us.

JlaMrHapHO€E TeyeHue KUJIKOCTH B IUIOCKOIIApaJLIEIbHOM KaHasle. BbIBO ypaBHEHUS IS pac-
YyeTa MoTeph AaBIeHUS U K03 (HUIIMEHTa THAPABINYECKOTO TPEHHUSL.

TypOynentHoe TeueHue xuakoctu B kaHane Kysrtra. Ilomysmnupuueckas monens Ilpanarns
JUIs pacdera TypOyJeHTHBIX HalpsKeHUH B ypaBHeHUM PeifHosbaca. YHUBepcaIbHBIN TPOQHIIh
CKOpPOCTEH.

JlamunapHoe oO0TekaHue mapa. MaremMaTHueckasi MOCTaHOBKA 3aJjauyl MPH MOJI3ydeM TEUCHHH.
VYpaBHeHUe 11 pacueTa CHIIbI COPOTUBICHUS U KOG (ULIMEHTa COPOTUBICHHUS.

IToHsATHE O MOrPaHUYHOM CJI0€. Y paBHEHMS IOTPAHUYHOTO CJIOS, €ro CBSA3b C ypaBHeHueM Ha-
Bbe-CToKCa.

JlamMuHapHBIM TOrpaHUYHBIA CIOM Ha MOJNyOECKOHEYHOHM IutacTUHE. BbIBON ypaBHeHUS Ui
pacyeTa CHIbI CONPOTUBIIEHUSI HA OCHOBE MHTETPAIIbHOTO COOTHOILICHHUS.

VYpasaenue bepnymnu. ['napasnuueckne NoTepu U JUCCUNIALINAS SHEPTUU.

VYpasuenue beprymm s TpyOoonpoBoaa ¢ HacocoM. XapaKTEPUCTHKA CETH.

I'mapaBirueckue MoTepH Mo JAIUHE TpyoonpoBoaa. Bua 3aBucumoctn i pacyera Kodpuiu-
€HTa ruapasianyeckoro tpenus. Junarpamma Hukypanse.

MecTHble THAPAaBINYECKUE CONPOTUBIIEHNUS. [ MapaBIMUecKue NOTEPU IPU BHE3AHOM pACIIH-
penun. BriBog pacueTHO# popMyIIbL.

W3mepenue nokanbHbIX ckopocteld. TpyOka [1uTo, IiIocKkuii u mapoBoii 30H/bI.

BrIBOI IrpaypOBOYHON XapaKTEPUCTUKH pacxogomepa ¢ corioM BenTypu.



28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.

40.

41.

42.
43.

44,
45.

46.
47.

48
49

BbIBOJ rpagynpoBOUHOM XapaKTEPUCTUKH pacxojoMepa ¢ quaparmoil.

Porametp. BeiBOa rpaiynpoBOYHON XapaKTEPUCTUKH.

Pacuer ckopoctu 1 pacxoa :KUAKOCTHU IIPU UCTEYEHUU €€ Yepe3 OTBEPCTUE C OCTPOM KPOMKOM.
Pacyer ckopocTu U pacxoza )KUIKOCTH ITPU UCTEYCHHUH €€ Yepe3 HUINHIPUIECKUA HacaloK.
Pacuer pacxozna )KMIKOCTH IIpU IIEPEIIUBE €€ YEPE3 BOJOCIIUB.

[Tone ckopocTeii U 1aBieHU B IIUKJIOHHOM YCTPOMCTBE.

Pacuer naBieHus npu npsMOM THApPaBIHUECKOM yaape. CriocoObl CHIKEHUS JTaBJICHUS.

Pacuet BbICOTBI BcachlBaHUS LIEHTPOOEKHOIr0 Hacoca. KaBUTallMOHHAs XapaKTepUCTUKA.
Pacuer BpICOTBI BCachlBaHUs IOPLIHEBOIO HACOCA. BiIusHME BO3MYIIHBIX KOJIIAKOB HA BBICOTY
BCACBHIBaHMS.

Bropuunble TOKM B peaJIbHON JKMIKOCTH. BiMsHUE UX HA PEKUM TEYEHUS KUJIKOCTU U CONPO-
TUBJICHUE KaHAJIOB.

BBIBO1 OCHOBHOT'O ypaBHEHHS HACATHHOTO IIEHTPOOEKHOTO HAcOoca.

Bp16op ontumanbHbIX yrios 31 u f3,.

PerynupoBanue mpou3BOIUTENBHOCTH LEHTPOOEKHOTO HACOCa METOAOM JPOCCEIUPOBAHUS U
OaiimaccupoBanus. OnpenenaeHue K.I. 1. Hacoca.

PaGouune xapakTepucTUku MOPIIHEBOr0 Hacoca. CrocoObl peryaupoBaHus MPOU3BOIUTEIBHO-
CTH

Buxpesoii Hacoc. Paboune xapakTepuctuku. CriocoObl peryaTupoBaHus MPOU3BOIUTEILHOCTH.
[lecrepennsrit Hacoc. Paboune xapaktepuctuku. CrocoObl peryIrupoOBaHUs TMPONU3BOIUTEIb-
HOCTH.

OpmudrHbI Hacoc. [IpuHIUT neicTBus. XapaKTepUCTUKH.

WNuaukaTopHas nuarpaMmma HJI€albHOTO MOPIIHEBOr0 Kommpeccopa. PaboTa 3a nuki npu aau-
O6arnueckoM cxxaTuu. CpeHss MOIIHOCTD.

LlenTpobexHblit BeHTUIIATOP. BBIGOD yria 3, .Pabouue xapakrepucTuky.

[TopuiHeBoii Bakyym-Hacoc. OcoOEHHOCTH pacyeTa MOIHOCTU IpHUBOJA. (paboTa 3a LMK IIpU
OJIHOCTYIIEHYAaTOM CKaTHUH.

. PoTopHbIil utactuHYateiii komnpeccop. [Ipuanun nericreus. MaaukaropHas nuarpamma.

. Bonokosbnesoi BakyyM-Hacoc. [Tpunuun neiicreus. MHaukaTopHas auarpaMma.

IIpu coaue sx3aMeHa, CTYAEHT MOJyYaeT JBa BOIPOCA U3 MEpEedHs BOIPOcoB. Bpems noaro-

TOBKH CTYJICHTa K YCTHOMY OTBETY — /10 45 MUH.

4 KypcoBasi padora

KprOBaH pa60Ta 3aKJIIF0YacTCd B BBIIIOJIHCHUU PACYCTOB, HeO6XO,Z[I/IMBIX JJIA BLI60pa

Hacoca WM B ONPE/ICIICHUHU YCIOBUH pabOThI OPIIHEBOTO KOMITPECCcopa.

PCSYJ'ILTaTBI BBIIIOJIHCHHBIX PACUCTOB IMPCACTABIAKOTCA B BUIC pvaeTHO'HOHCHHTeHBHOﬁ

3anucku (00bemMoM 20-25 cTpaHMIl MAIIMHONMCHOTO TEKCTa), KOTOPas COJEPKUT BBITOJHEHHbIE
pacueTsl, Heo0X0uMbIe IpaUKHU U JUarpamMMmBbl.
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IIpumepHBIe TEMBI KYpCOBBIX padoT

Ne Tema

Llenu u 3a0auu npoekma

1 LlenTpoOesxHbIiT Hacoc

CnpoekTHpoBaTh CETh ¥ NOA00PaTh LIEHTPOOEKHBINH HACOC JUIS IepEeKaunBaHMs
Genzona B konuuectse 30 m%/uac Ilepenas BRICOT MEX/Ly HCXO/IHOM U IPUEMHOM
emkoctsamu 25 M. [lapnenne B ucxonuoit emkoctu 0.1 MIla, B mpuemHoi#t — 2.2
MlIla. Temmeparypa 6er3omna 40°C. Hafitn Hammydmmii crmocod peryanpoBaHus
13 IPOCTEHIINX (ApoccenupoBaHie Wi OalacCHPOBaHNUE)

2 ITopurHeBoit kKoMIIpeccop

BrInomHuTS MPUOIMIKEHHBIH pacyeT MOPIIHEBOTO ABYXCTYIEHYATOI0 KOMIIpEC-
copa. IlepexaunBaeMslii ra3 — a30T, HauansHoe AasiaeHue 80 Klla, koHeuHOE
0.35 MIla, npoussoutensHocts 0.8 M¥c. Cxema koMmpeccopa — BepTHKAbHBIH
IBYX PSAHBIA pocToro neiictus. HauanpHas Temmeparypa raza 30°C , remme-
patypa oxnaxnaroreii Boast 20° C, IIpu BRIIOTHEHUH pacyeToB IPUHATD, 9TO
K03()(pUIHMEHT MEPTBOro NPOCTPaHCTBA |-0i cTyneHu cxkatus paBeH 5%, BTO-
poii — 7%.

5 MeToauyeckne MaTepHaJIbl I oNpeae/eHUsl MPOUeAyp OlleHHBAHUs 3HAHMIA, yMe-
HHUH, HABBIKOB M (WJIH) ONBbITA [eATEJbHOCTH, XapaKTePpU3YWIIUX dTanbl (JOPpMUPOBAHUS

KOMIIETEeHIIMIA.

[TpoMexyTodHast aTTeCTaIys MO JUCIUILTAHE TIPOBOIUTCS B COOTBETCTBUU C TPEOOBAHHUSIMH
CTII: CTO CIIoI' TU(TVY) 016-2015. KC YKB/. Iopsimok mpoBeaeHUs 3a4€TOB U HK3aMEHOB.
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