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1. Heau u 3ag1a9u AU CIUILTHHBI

Ienpto w3ydeHUS IUCHUIUIMHBI «[ WapaBnuka» sBisercs  QopMUpOBaHUE, HEOOXOIUMOM
HAYaIbHOW 0a3bl, 3HAHWK O 3aKOHAX pPABHOBECHS W JBIMKCHUS JKUIKOCTEH W Tras3a, NMpHoOpeTeHue
CTyJICHTaMH HaBBIKOB pacyeTa CuJ, JCUCTBYIOIIMX Ha CTEHKHU PE3EPBYapOB, TMAPABIMYECKOrO pacyeTa
TPYOOIIPOBOJIOB PA3TMYHOTO HA3HAUEHUS ISl CTAIMOHAPHBIX M HECTAIIMOHAPHBIX PEKUMOB TCUCHHUS
KUJKOCTEH, PpENICHHUs] TEXHOJIOTHMYECKUX 3aJad He(TerazoBoro MpOU3BOJCTBA, 3amady OOpbOBI C
OCJIO’)KHEHUSIMU U aBapusMU, KOTOPbIE MOTYT BO3HHKHYTh B THJIPOJMHAMUYECKHX cucTeMmax. M3yuenue
JUCIUIUIMHBI TTO3BOJIAET CPOPMHUPOBATH Y CTYACHTOB KOMIUIEKC 3HAHUN, HEOOXOIUMBIX JJIsl PEIICHUs
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKUX, HAYYHO-MUCCIENOBATENbCKUX, MPOEKTHBIX M AKCIUTyaTallMOHHBIX
3aJa4 OTpaciy, B TOM YHCJIE CBSI3aHHBIX C MOCTPOCHHUEM IMPOEKTOB Pa3pabOTKH MAIIMHOCTPOUTEIbHBIX
MPOU3BOJCTB M PEMOHTHBIX IIEXOB M YYaCTKOB PA3JIMYHBIX OTpPACIEH MPOMBILUICHHOCTH, OLICHKHU
napamMeTpoOB TEUEHHUS B TEXHOJIOTMYECKUX MPOIECCaX MAIIMHOCTPOUTEIHHOTO MPOU3BOJICTBA.

2. MecCTO TUCHHUIUINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPaMMbI:

VYuebnasg aucuuiuinHa «l'WapaBivkay OTHOCHUTCS K BapuHaTMBHON 4yacTH MaTeMaTHYECKOro MU
ecTecTBeHHOHayyHoro nukia B  ydeOHom miuane OIl nampaBnenus 15.03.05 «KoncTpykTOopcko-
TEXHOJIOTUYECKOe 00ecreuyeHre MallMHOCTPOUTEIbHBIX POU3BOJCTBY U MIPEIYCMOTPEHA AJIS U3YUEeHUs
B 6 cemecTpe. B TeopeTHKO-METOAOIOTUYECKOM H MPAKTUYECKOM HAIIPABIEHUH OHA TECHO CBSI3aHA CO
CIICIYIOIIUMH JUCHUIUIMHAMH y49eOHoTo IiaHa: Maremaruka, ®@usuka, UHopmaruka, Merposorus,
TexHONOTHYECKHEe  TPOLECCHl B MAIIMHOCTPOCHWH, I[IpoeKTHpoBaHWME  MAaNIMHOCTPOUTEIHLHBIX
IIPOM3BOJICTB, TE€XHOJIOTHS MATMHOCTPOCHUS U JP.

3. TpeGoBanus Kk pe3yibTaTaM OCBOEHMS AU CIUIJINHBI.

Komnerennuu obydaromierocs, GopMupyembie B pe3yabTaTe OCBOCHHS TUCIUTUINHEIL:
- CImoCcOOHOCTRIO K cCaMOOpraHu3aIu u camoodpaszosanuio (OK-5);

- CHOCOOHOCTBKO HCIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIME B IpoOLEcce
U3TOTOBJICHUSI MAIIMHOCTPOUTENBHBIX M3JENUN TpeOyeMOoro KauecTBa, 3a/JaHHOTO KOJUYECTBa
IPH HAMMEHBIINX 3aTpaTax oduectBeHHoro Tpyaa (OIIK-1);

- CIIOCOOHOCTBIO HCIOJB30BaTh METO/Abl CTAHJAPTHBIX HCHBITAHUM IO ONpeAeNeHuI0 (U3MKO-
MEXaHUYECKUX CBOMCTB M TEXHOJOTMYECKHUX IIOKA3aTEJe MaTepualloB M TOTOBBIX
MaIlIUHOCTPOUTEIbHBIX U3JEIUHN, CTAHNAPTHBIE METOAbl UX IPOEKTUPOBAHUSA, IPOTrPECCUBHBIE
MeTo 1l dkcIutyararmu u3aenui (IK-2);

- CIOCOOHOCTBIO BBIMIOJHATH pabOTBIl MO JUArHOCTUKE COCTOSIHUS JTUHAMHUKH OOBEKTOB
MAaITMHOCTPOUTENBHBIX TPOU3BOJICTB C HCIIOJIB30BAHUEM HEOOXOIUMBIX METOJOB U CPEACTB
ananmsa ([1K-12);

- CHOCOOHOCTBHIO OCBaMBaTh Ha MPAKTUKE M COBEPIIEHCTBOBATH TEXHOJIOTUHU, CUCTEMBI U CPEJICTBA
MAaIIMHOCTPOUTENbHBIX MPOU3BOJACTB, Y4acTBOBAaTh B pa3palOTKe M BHEIPEHHH ONTHMAabHBIX
TE€XHOJIOTHIl W3rOTOBJEHMS] MAIIMHOCTPOUTENBHBIX W3/EINI, BBINOIHATH MEPONPUATUS T10
BbIOOpDY U 3¢ (EeKTUBHOMY HCIOJB30BAHUIO MaTepuajioB, OOOpPYAOBaHUS, HHCTPYMEHTOB,
TE€XHOJIOTUYECKON OCHACTKHU, CPEACTB AMArHOCTUKH, aBTOMATHU3alMH, AJITOPUTMOB U MPOrpamMm
BBIOOpPA M PacYeTOB ApaMETPOB TEXHOJIOTUYECKUX TpoleccoB s ux peanusanuu (I[1K-16);



CIOCOOHOCTBIO YY4aCcTBOBAaTh B OPTaHM3AIIMK HAa MAIIMHOCTPOUTEIBHBIX MTPOU3BOCTBAX PadOUNX
MECT, WX TEXHHYECKOTO OCHAIICHHsS, pa3MEIIeHHUs OOOpYHOBaHUs, CPEICTB aBTOMATH3allWH,
yIpaBlIeHUS, KOHTPOJIS W HCHOBITaHUH, A(PGEKTUBHOTO KOHTPOJS KadyecTBa MAaTepHalIOB,
TEXHOJIOTUYECKUX MPOIecCcOoB, roroBoi nmpoaykimu (I1K-17);

CHOCOOHOCTBIO BBITIONHATH PA0OTHl MO HACTPOHMKE M PErJaMEHTHOMY JKCIUTYaTalldOHHOMY
00CITy’)KHUBAaHHUIO CPEJICTB M CUCTEM MAIIMHOCTPOUTEIbHBIX ITpou3BoacTB ([TK-21).

B pe3yjabTaTe 0CBOCHUA y'leﬁHOi/i AUCIHHUIIINHBI «FI/I)IpaBJIHKa» CTYACHT Q0JI2KCH .

3HaThb:

OCHOBHBIC (DHM3UYECKHIE CBONCTBA KUIKOCTH;

OCHOBHBI€ 3aKOHBI TIOKOSI U IBUXKEHUS )KUJIKOCTH;

CHWJIBI IaBJICHUS JKUJIKOCTH Ha MJIOCKUE U KPUBOJIMHEITHBIE CTEHKHY;
oOurye cBe/leHus 0 THAPABINYECKUX MOTEPsX;

3aKOHBbI PpacCHpCaAcCIICHUsA CKOpOCTefI nu COHpOTI/IBHeHI/Iﬁ IOpu JIaMUHAPHBIX H Typ6y.]'IeHTHBIX
TCUCHHUAX B pr6ax;

MCTOABI BBIYMCICHHUA YHCJIa PeﬁHOHL,Z[CB., OCHOBBI TCOPHU THAPOAUHAMHYCCKOI'O HOI[O6I/IH;

METO/TbI OTIPE/ICIICHUS TIOTEPHU HAopa B TpyOax.

yMeThb:

IMPUMCHATDb ,uch(bepeHuHaanoe YPaBHCHUC JIBUKCHUS HaeanbHOU KHIAKOCTHU IIpOBOANTDH
MMPAKTUYCCKUC PACUCTBhl PA3JIMYHBIX PE3CPBYapoOB, U eMKOoCTel IMPUMCHACMBIX JIA c6opa,
XPpaHCHUA U ITIOATOTOBKH PA3JIMYHBIX JKUJIKOCTEH MAaIITHHOCTPOUTECIIbHBIX ITPOU3BOJACTB;

IMPpOBOANTL PACUYCTDLI KoJIEOAHUH JAaBJICHUS IIPU TUAPABIIMYCCKOM yaape;

MIPOBOJIUTh TMPAKTUYECKUE PACUeThl CHJIOBOTO BO3JIEHCTBHS IMOTOKAa HAa OTPAHHYMBAIONIUE €T0
CTCHKH;

ONpeAeNsiATh a0COMIOTHYI0 U OTHOCHUTENBHYIO IIEPOXOBATOCTh CTEHOK, NMPUMEHSATh IpaduKu
Hukypanse u MypuHa.

BJIAJ1€Th:

peKUMaMHU JBMKEHUS KUAKOCTH U OCHOBAMHU THPOMHAMHUYECKOTO MOI00MS;
METOJIJaMH pacyeTa MECTHBIX OTeph Haropa npu 0onpLInX yuciaax PeliHonb/ca;
METOJAaMH ONTHUMM3ALUN THAPOANHAMUYECKUX IIPOLECCOB;

MCTOJaMH pacdeTa IMpH HNCTCUCHUN IKHUIKOCTU YCPE3 HACaJAKW pPAa3JIMYHOro THUIIA npu
IMOCTOSTHHOM M IIEPEMEHHOM HaIlope,

METOJaMH pacucTa Mpu HCYCTAHOBHUBHIECMCA IOBUKCHHC HeC)KNMaeMoH KHUIOKOCTHU B KECTKHUX
TpyOax ¢ y4eTOM MHEPLUOHHOTO HAIopa,

3aKOHaMU (PUIBTPOBAHUS KUAKOCTH, (PUIbTpalMel yepe3 HEOTHOPOAHBIN H30TPOMHBIA T'PYHT
(3axon /[lapcn);

METOJJaMH OIpEeNeleHHs SBJIEHUS TUIpABIWYECKOro yxaapa, (opmysnoir  JKykoBckoro s
IpSMOTO yapa;

TUAPOJUHAMHUYCCKUMHU METOJaMH pacdy€Ta M aHaliiu3a peKHUMOB pa6OTBI TEXHOJIOTHYCCKOT'O



000pyIOBaHUS M aBAPUUHBIX CUTYalli MAITHHOCTPOUTEIIBHBIX POU3BOCTB.

4. O0beM IMCHUIJIMHBI M BUbI Y4eOHOH padoThI

Taoauna 1
Bcero CemecTpsl
Buj yueoHoii pa6oThl yacoB/3a4d.el. 6 7
(01010) 300 (010]0) 300
AyIUTOpHDBIE 3aHATHS (BCEro) 64/1,78 12/0,33 64/1,78 12/0,33
B toMm umcne:
Jlexuu 32/0,88 6/0,17 32/0,88 6/0,17
[IpakTueckue 3aHsATHS
CemuHapsbl
JlabopaTopHbie pabOTHI 32/0,88 6/0,17 32/0,88 6/0,17
CamocTosiTe;IbHasi paboTa (Bcero) 80/2,22 | 132/3,67 | 80/2,22 | 132/3,67
B Tom gucie:
Kypcogas pabota (mpoekr)
PacuerHo-rpaduueckue padboThl 26/0,72 60/1,67 26/0,72 60/1,67
UTP
Pedeparsr
Jlokmnassl
U(unu) opyaue 6udvl camocmosmenvHou pabomol.
IToaroroBka K 1abopaTopHbIM paboTam 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroToBKa K MPakKTUYECKUM 3aHATHSIM
IToAroroBKa K 3a4eTy, 9K3aMEHY 36/1,0 36/1,0 36/1,0 36/1,0
Buja otueTHOCTH 3auer 3auver 3auer 3auyer
OB1was TPY/I0eMKOCTD Bcero B yacax 144 144 144 144
ARCOHILTHHBI Bcero B 3a4. eIMHMLAX 4 4 4 4
5. Conep:kanue TUCUUIINHBI
5.1 Pa3zgeansl AMCHUILIMHLI U BUALI 3aHATHH
Tao6auna 2
q
Ne | HaumenoBanue pasjeia Hacwt Hacet " aKTii::K“X
JIEKIITHOHHBIX J1aG0PaTOPHBIX P Bcero uacon
n/n JUCIUIIIINHBI sansTHil sansrmii (cemmnapexiy)
(010)]0) 390 (01010) 390 (0100 300 (01010) 390
1 2 3 4 5 6 7 8 9 10
1 OCHVOBHLIC ¢busnyeckue 4 5 5
CBOMCTBA KUIKOCTH
5 I'mppocratuka 4 1 7 1 6 5
Cuuibl 1aBJIEHHUS KUJIKOCTH
3 Kunemaruka 1 MexaHuka 4 4
JKHAJIKOCTH




4 | I'mppaBianueckue NoTepu 4 1 2 1 6 2
1 2 3 4 5 6 7 8 9 10
Pe>xuMEbl IBIKEHNUSA
KUJKOCTU U OCHOBBI
TUAPOIMHAMUYECKOTO
5 P 4 2 6
nonobus. MecTHbIe
TUPABIMYECKUE
CONPOTHUBIICHUS
HcTeuenue >kUIKOCTH uepe3
OTBEpCTHS M HACATKU.
6 | HeycranoBusmieecs 4 1 2 1 6 2
JBUKEHHE KUIKOCTH.
I'mppaBnuueckuit ynap
I'mnpaBiudeckuil pacuer
7 P P 4 1 2 1 6 2
TpyOOTIPOBOIOB.
I'uapomarmHbl
g | P 4 1 2 1 6 2
LleHTpOoOEKHBIE HACOCHI.
9 4 1 2 1 6 2
OObeMHbIE HACOCHI
BCEI'O: 32 6 32 6 64 12
5.2 JIeKIMOHHBIE 3aHATHSA
Taoauna 3
Ne HaumenoBanme pa3jaeina
Conep:xanue pa3jaena
n/n JUCIUIIINHBI
1 2 3
. [IpenMeTr ruapaBiIvKd U TUApoMaiuH. [IpuMeHeHue u
OcHoBHbIE pU3NYECKUE CBOWCTBA pea AP AP p
KHIKOCTH 3HAQUYE€HHUE THAPABIMKH B COBPEMEHHOM MAaIllTMHOCTPOEHUHU.
1 OcHOBHbIE buznueckue CBOMCTBa JKUJKOCTH.
IToBEepXHOCTHOE HATSKEHUE.
WneanbHas KuAKOCTh. HhIOTOHOBCKHE KUKOCTH.
CBOJCTBO JaBJIEHHS B HEMOABMIKHOMN JKUIKOCTH.
VYpaBHeHue Diinepa paBHOBecus XUAKOCTH. [loBepxHOCTH
2 IMaapocraTuka paBHoro aaBieHus. OCHOBHOE ypaBHEHHE THAPOCTATHKH.
Cunsl naBieHUs KUAKOCTU 3akoH [lackans.
Cwibl TaBJICHHS JKUJIKOCTU Ha TJIOCKUE M KPUBOJIUHEHHBIC
cTeHKH. 3akoH Apxumena. [InaBanue tei.
Buner  nBukeHuMs  KUAKOCTH.  OCHOBHBIE — TTOHSTHS
KUHEMaTuku kuakoctH. Ilotok xuakoctu. Cpenusis
3 KunemaTtnka n MmexaHuka CKOpOCTh. YpaBHeHHEe pacxoma. JuddepenmuanpHoe

KUIKOCTHU

YPaBHEHHE JIBWKEHUS HI€AIbHOW >KMJIKOCTH. YPaBHEHHE
bepnynnu i uaeanbHOM MW pealbHOM  KUIKOCTH.
Koadduument Kopuonuca.




['mapaBnnueckue norepu

OO0mme cBeAcHUST O THUIAPABIMYECKUX TMOTEpsAX. Bums

PexxuMBbI ABKEHUS KUIKOCTH U
OCHOBBI THIPOIMHAMUYECKOTO
nogoous. MecTHbIe
THJIPaBIMYECKUE COMPOTHUBIICHUS

THIpaBIMYECKUX MmoTepb. TpyOka Iluto, pacxomomep
Bentypu.

3
JlaMmuHapHBIi W TypOYJEHTHBI PEKHUMBI  JBHIKEHUS
JKUJIKOCTH.
Yucno Pelinonbaca. OCHOBBI TEOPUM THAPOJUHAMUYECKOTO
nonobus. Ilotepu Hamopa B Tpybax. Dopmyia.

[IlepoxoBaToCTh CTEHOK, aOCOJIIOTHAsT U OTHOCUTENIbHASL.
I'paduxu Hukypanze u Mypuna.

OcHOBHBIE BUIBI MECTHBIX conpoTuBieHui. Koaddunment
MECTHBIX TIOTepPh. MeCTHBIC MOTEPU HATopa MpU OOJBIIIX
yucinax PeliHonbiaca. BHesamHoe pacmpeHue TpyObl
(reopema bopna). Tuddyzopsr. Konena.

Hcreyenue )XUIKOCTH 4epe3 OTBEPCTUS B TOHKOM CTEHKE.
Koadduuuentsr cxarus, ckopoctu, pacxona. Mcreuenue

Hcreuenne  KUIKOCTH  Yepe3

yepe3 Hacagku paszauyHoro tumna MceredeHue pu
OTBEpCTHS U HACAKU.

NepeMeHHOM Hamope. HeycTaHoBuBILEecs JBHKEHUE
HeycranoBuBlieecs  IBHKEHHE .

. | HEC)KMMaeMON >KMJIKOCTH B JKECTKHX TpyOax C y4eToM

KHUJKOCTH. ['unpaBnuyeckuit
1 MHEPLHUOHHOr0 Haropa. SIBjaeHue ruipaBaIndecKkoro yaapa.
yrap dopmyna KykoBckoro mis  mOpsSMOro  yaapa.

['uppaBnuyeckuii yaap B TpyOax.

JIBuKeHHe IKUAKOCTH B HANOPHBIX TPyOOIpOBOJAAX.

Koporkue  TpyOOmpoBOABI  MOCTOSHHOTO  JHAMETpa.

['uppaBnuueckuil pacyer
TpyOOIPOBOIOB.

OcCHOBHOE pacueTHOe ypaBHEHHUE IIPOCTOr0 TPyOOIpoOBOa.
['opu3oHTanbHAsT U BEPTHKAIBHAS BOJOCHYCKHBIE TpPYOBI.
CudoHHBIH TpyOOIIPOBO/I.

[TocnenoBarenbHOoe U MapalielbHOE  COEAMHEHHUE
TpyOonpoBooB. CioxHble TpyOOonpoBoabl. TpybonpoBos
C HaCOCHOM nojauyed. B3anmonencTeue CTpyn ¢ TBEPABIMU
nperpagaMu. Cuibl BO3JEMCTBUS IMOTOKA HA CTEHKH.
Pacuer  jmnuHHOrO  TpyOompoBoja.  MaructpanabHbie
HEPTENPOBO/IBI.

I'mapomammmabl

O6mue cBeneHuss o rugpomammHax. Hacocsl u
rugpoasurareny. Knaccudukamus HacocoB. Ilpuniun
NEUCTBUS OUHAMHYECKHX U OOBEMHBIX HacoCOB. OCHOBEI
TeopHH 1Moa06us HacocoB. OCHOBHBIE TapaMeTPbl HACOCOB.
JlonactHeie Hacockl. SBnenue kaButauuu. Kosddumuenrt
OBICTPOXOTHOCTH. Tumnsr JIOTIACTHBIX HAacOCOB.
[Ipumenenue  gopmyn  momobus  Juid  Iepecdera
XapakTepUCTHK  HAcocoB.  PerymupoBaHue  moOJayu.
[TocnenoBarenbHOE U MapajUIeIbHOE COEAMHEHUE HACOCOB.
Kapuranusga B jonmacTHeIXx Hacocax. KaBuranuoHHas
xapakrepuctuka. KaBuranmonneni 3amac.  ®dopmyia
PynHeBa u ee npumeHeHue.




LlentpoOexkHble Hacochl. YpaBHeHHe Oiiepa. CxeMsl
OJIHOCTYIIEHYAThIX LEHTPOOESIKHBIX HAacOCOB.
Teopernueckuit Hanop Hacoca. [lone3nsiit Hanop. Ilorepu
PHEPIUM B Hacoce. XapaKTepPUCTHKA LEHTPOOEKHBIX
HacocoB. O0beMHbIe Hacochl. [IpuHIMN neiicTBus, oouue
cBoiicTBa M Kiaccupukauus. [lopuiHeBble U IUTyHXKEpHBIE
Hacocwl. MHaukaTtopHas nuarpamma. ['paduku umeanbHOM
N0J]a4u U €€ HepaBHOMEPHOCTh. JlnadparMeHHbIe HaCOCHI.
PoTopHbIe HAcOCHI U TMAPOIBUTATENN

LleHTpOOEKHBIE HACOCHI.
OOBEMHBIE HACOCHI

JlekIMOHHBbIE 3aHATHUS TTPOBOAATCS B (DOpMe JIEKIMH ¢ NCTIOIb30BAHUEM JIEMOHCTPALIMOHHBIX CIIAHIOB,
Ipe3eHTallMi M BHUJIEOPOJMKOB, IPHUMEHSAIOTCS HHGPOPMALMOHHbIE TexHoioruu. IIpoBonutcs
JEMOHCTpalMsl KOHCTPYKLHUH 3JIEMEHTOB CUCTEM, cXeM. llepeueHbp nemMoHcTpupyemMoro marepuana u
camu Matepuansl npexncrasiaeHsl B @OCax. I[IpegycMarpuBaeTcs CaMOCTOATEIBHOE BBIITOJIHEHUE
OTJIEJIbHBIX MJUTFOCTPALIUI B pa3laTOUHOM MaTepHalle.

5.3 JlabopaTopHbIe 3aHATHS

Taoauna 4
Ne HaumeHnoBaHnue
. /;[ pa3iesia TUCHUTLIAHBI HaumeHoBaHue 1a00paTOPHBIX padoT
I'uapocraTuka N3mepenne ruipocTaTuuecKkoro JaBjIeHUS U SKCIIEPUMEHTAIBHOE
1 Cuitel JaBICHUSA MoATBEp KIeHHe 3akoHa [lackans
JKHJIKOCTH.
VYpaBuenue bepuymiu. Onpeznenenye OnbITHBIM IIyTEM Cl1araeMbIX
KunemaTtnka n MexaHmnka
2 ypaBHenus J1. bepuyiiu.
JKHJIKOCTH.
PexxnMb1 1BIKEHUS
PexxuMbl ABMKEHUS KUIKOCTH. IKCIIEPUMEHTAIbHAS WILTIOCTPAIUs
JKHJIKOCTH U OCHOBBEI
JTAMUHAPHOTO U TYPOYJIEHTHOTO PEKUMOB ABMKEHUS KUAKOCTH,
3 TUIPOIMHAMUYECKOTO
Hono6us ompeieTIeHHuEe 3aKOHOB COMTPOTHUBIICHUSI KPUTHYECKOTO YHCIIa
' Pertnonnca.
MecTHbIE W3ydeHue ruipaBIMyecKux MoTeph MO JUIMHE TPYOOIPOBOa U B
4 TUPABIMYECKUE MECTHBIX COMTPOTHBIICHUSIX.
CONPOTHUBIICHHUS.
Hcreuenne  xuakoctu | M3yueHue ncTeueHus KUIKOCTH Yepe3 Maslble OTBEPCTHS U HACAIKU
5 yepes OTBEPCTHS M | B TOHKOH CTEHKE MPU MOCTOSHHOM Harope B aTMocdepy.
HaCaJKH.
HeycranoBusiieecs DKCHEepUMEHTAIBHOE U3yUEHUE MPSMOTO THAPABINYECKOIO yAapa B
6 NIBIJKEHHE JKUJKOCTH. | HAIIOPHOM TPyOOTIPOBOIE
I'unpasiuyeckuii ynap.
7 [TapameTpudeckre UCIIBITAHUS IEHTPOOESIKHOTO Hacoca.
8 [lenTpobexxHbie Hacochl. | KaBUTAIMOHHBIE HCTIBITAHUS [IEHTPOOEIKHOTO HAacoca.
OO0BEMHBIE HACOCHI
9 HcnpiTanue HeperyanpyeMoro 00beMHOT0 Hacoca.




JlaGopaTopHble 3aHATHS TPOBOIATCS C HCHONB30BAaHHEM HEOOXOAMMBIX TEXHHYECKHX H
UH(POPMALIMOHHBIX MaTepHAaiOB: MOATOTOBJICHHBIC B BHJE TaOnull, rpadMKOB, CXeM, MPUHLIUIHAIBHBIX
TEXHOJOTHYECKUX cxeM W T.1. CryaeHTaM mepemaercsi MaTepual Ha DJICKTPOHHOM HOCHTEIE.
Marepuansl mepenaloTcsi CTyleHTaM Ha Kadenpe wiM B OMOIMOTEKe B 3JIEKTpoHHOM Bujae. Ha
Ta0OpaTOPHBIX 3aHATHAX MAaTepUalbl TPEJOCTABISAIOTCA METOAMYECKHM IOCOOMEM, B KOTOPOM
U3JI0KEHBI TEOPETHUECKUE ACTIEKThl M3y4aeMOW TEeMBbI, MIPEICTABICHBI CXeMa yCTAaHOBKH HEOOXOIMMBbIe
rpaguku pacuetHole (opmynbl. JlabopaTtopHas paboTa  BBINOJHAETCS Ha CHCIHMAIN3WPOBAHHBIX
CepTU(HUIMPOBAHHBIX CTEHNAX, a TaKK€ Ha OCHOBE DPa3pabOTaHHON KOMIBIOTEPHOW MPOTPaMMBI B
BUPTYaJILHOH (hopMme.

5.4 IlpakTuyeckue (CEeMUHAPCKNE) 3AHATHUS He NpedyCMOMpPeHbl

6. CamocTosiTeJibHasi padoTa CTYJAE€HTOB MO JUCUHUILIUHE

JUis TeKy11ero KOHTPOJIsl B TEYEHUE CEMECTpa MpelyCMaTpUBAETC:
- OLIEHKAa Pe3yJbTaTOB BBIIIOJHEHUS U 3aLUThl HHAMBUYalIbHBIX PACUETHBIX 3aJaHUN U Ja00paTOPHBIX
pabor;
- KOHTPOJbHbIE PAa0OTHl MO MaTepuanaM JEKUUH W MPaKTUYECKUX 3aHIATUH C IEJIbI0 MPOBEICHHUS
PEUTHHIOBOM aTTECTAllMU B KOHLE KaXKJ0T0 MECSIa.
B xoHIe cemecTpa CTYACHT OJDKEH HAOpaTh MUHHUMYM OajuIOB, HEOOXOIMUMBIN JUIS JOMYCKa K caade
’K3aMeHa (3adera). MlToropas olieHKa B KaXKIOM CEMECTpPE BBIBOAMUTCS C yYETOM KOJIMYECTBa OajlioB,
HaOpaHHBIX B XOJ€ TEKYyIIEeH pabOThlI.

CamocTosiTeJibHAsE pad0Ta BKIIIOYAET MOJATOTOBKY K MPAKTUYECKUM 3aHATUAM, KOHTPOJIBHBIM paboTam,
BbIMOJIHEHHE pacueTHoro 3aganusi WTP, PI'P B muceMeHHON Qopme, MOATOTOBKY K 3a4eTy WIIHU
3K3aMEHY.

[lo nmaHHOW AMCUMIIIMHE B KayecTBE CaMOCTOSITENIBHOM pabOThl CTYIEHTOB MPEAYCMOTPEHO
Takke | Hamucanue pedepara. [Ipu 3TOM UCHOTHUTENh MOXKET BBIOpATh TEMY M3 MPEATOKEHHOM
TEMaTUKU. B OTIENbHBIX Cllydasx TeMa MOXKET ObITh M30paHa CTYJAECHTOM BHE TEMAaTHMYECKOTO CITHCKa
pedepatos.

IIpu noaroTroBke pedepara CTyJAeHTY MPEIBAPUTENBHO ClIeyeT o100paTh
pa3IMYHBIE JINTEPATYPHBIE, TEPUOANYECKUE, HOPMATUBHBIE U IPYTHE UCTOYHUKH U
MaTepuaibl, CACTEMaTU3UPYs U 0000111ast IPU TOM HY>KHYIO HHPOPMAITUIO TIO TEME.

6.1 IlepeyeHb TeM AJI CAMOCTOSITEILHOTO U3YyY€eHHS

Tabuauua S
Ne
i TeMbl AJ151 CAMOCTOSITEILHOTO U3YYeHHSA
1 | 3akon Apxumena. [1naBanue ten.
2 | M'uopocraTHdeckue MalimHbI
3 | IIpubops! mis n3mepenus nasieHus. CooOmaromuecs CoCyabl.
4 JlaByieHne )KMIKOCTH Ha IJIOCKHE CTEHKHU. LIeHTp AaBiieHus. Dmopel THAPOCTaTHYECKOTO
JaBIICHHUSL.
5 | MecTHble oTepu Haropa npH 0oJbIIuX yrciaax PeitHonbaca.
6 | Mcredenue uepes HaCa KM Pa3TUIHOTO TUMA VIcTeueHrne mpu MepeMEeHHOM Harope.
7 | YcraHoBuBIIEECS U HEYCTAaHOBUBILIEECS IBHKEHUE )KUJIKOCTH B HAITOPHBIX TPYOOIPOBOAAX.
8 ['unpaBnuueckuii pacyeT TpyOOIPOBOIOB.
JUnuHHBIE TPYOOIIPOBO/IBI.
9 | OcHoBBI TEOpUHU NOA00MS HacocoB. OCHOBHBIE apaMeTphl HacocoB JlomacTHbIE HACOCHI.




SIBnenue kaButarmu. KoadduuueHt O6ICTPOXOTHOCTH. THIIBI IOMTACTHBIX HACOCOB.
[Tpumenenue ¢popmys mogoodus A mepecyeTa XapaKTepUCTUK HACOCOB.

VYerpoiictBo, kiaccuduKaius, padoumii TPOIECcC, OCHOBHBIC TMapaMeTpbl W ypaBHEHUS

10
TUAPOTPAHCHOPMATOPOB.

1 O6bemHbIe Hacochl. [IpuHIMN nelcTBH, OOIIKE CBOMCTBA U Kiaccudukaius. [lopriHeBbie u
IUTYHKEPHBIE HACOCHI.

12 | Ha3naueHue NPUHIUI JCHCTBUS M XapaKTEPUCTHKH. [ UIPOaKKyMyIISATOPHI. DUIBTPBL.

6.2 O0pa3en camMocTOATEIbHOM Pad0ThI BHINOJIHAEMOM B BH/Ie PACYETHO -
rpapuueckoii (PI'P).

CamocTosiTenbHast paboTa CTYZICHTOB BKJIIOYAET MPOPAOOTKY T€M, BKIIIOUEHHBIX B pabouyto
[porpamMmy, a Tak’k€ CAMOKOHTPOJIb 3HAHUH 10 TEMaM C MOMOIIBIO HIXKETIEPEUUCICHHBIX 3aJJaHuM.

3anava 1. OnpenenuTs MAaHOMETPUUECKOE JIaBJICHUE PM B BEPXHEH 4acTU OJJHOTO U3
COOOIAIOIIUXCST COCY/JIOB, HAIOJHEHHBIX BOJOW, MOJ JACHCTBHEM CHIIBI P, MpHioXeHHOH K
MOPIIHIO TpaBoro cocyma (cM. puc.). Mcxoansie nanubie: P =400 kH, di = 250 mm, d2 = 400
MM, d3 =150 mm, h=0,9 m.

dy o | ‘p

a

3anaya 2. I1oBOpPOTHBIM KiamaH 3aKpbIBAaeT BBIXOJ U3 OEH30XpaHWJIUIIA B TpyOy
KBaJpaTHOro ceudeHus (cM. puc.). OnpenennTs, Kakyto cuity T Hy)KHO IPUIIOKUTh K TPOCY
JUISL OTKPBITHS KJamaHa npu cieaywmmx ganaeix: h= 04 m, H=1,1 M, a=30%
oObemHubIil Bec GemsuHa py = 700 kI'/m% MaHOMeTpHueckoe IaBjieHHe MapoB GEH3MHA B
pesepByape Pm = 5 klla

3amaua 3. Ha mopmens oOFHOTO U3 COOOIMIAIOIIUXCSA COCYAOB, HAINOJHEHHBIX BOJIOMH,
neiicteyer cuna P1 0,70 xH. Kakyto cuny P2 HyXHO NpUIOXKHUTE KO BTOPOMY IMOpIIHIO,
yTOOBl YPOBEHb BOJbI O] HUM ObLT h = 0,7 M BbIlIE YPOBHS BOABI MO/ MIEPBBIM MOPLIHEM?
Huametp nepBoro mopuHs di = 20mm, Broporo dz = 300 mm.



3amaua 4. Ilo cudonHOMy TpyOGompoBoay mauHoMt 1 =40 M m guamerpom d = 100 mm
HYXXHO oOecrieunTh pacxon Oensuna Q = 16 n/c. Onpenenutb pa3HOCTh ypoBHeW H, ecnu
mrHa TpyOompoBoga 11 = 20 M, ee BO3BBHIINICHHE HAJ BEPXHUM pe3epByapoM h = 2 wm.
Koadduuuent comporuBnenuss cerku &c = 6, 3amBwkku &3 = 3. Koadounment
conportuBienus TpeHns A = 0,025. O6beMHBII Bec 6eH3mHa ps = 750 KI'/M°

3amaua 5. Boma mopmaeTcs M3 HWKHETO 3aKphITOro 0aka B BEPXHHMH OTKPBITHIA Oak 10
BEPTUKAIBHOU TPyOe 3a cueT M30BITOUHOTO JAaBjcHUs B HIKHeM Oake pm = 70 kIla (cm. puc.).
Omnpenenutb pacxon Boabl Q mpu cieayrommx ganueix: d = 125 MM, 1 = 3,5 M, hi= ho.
KoadduimenT conpoTuBieHus: TpeHUsI ONPEAETUTh 110 YKBUBAJICHTHON HIEPOXOBATOCTU A =
0,2 MM, mpennosiaras HaJIWYME KBaJAPaTUYHOM 30HBI compoTtuBieHus. KosdduumeHTsr
MECTHBIX COINpPOTHUBJICHHH: BXoja B TpyOy &Bx = 0,5; BenTmns EpeHT = 4,5; BbIXoza U3
TpyOsI EBBIX = 1,0.

IN

3amaua 6. Onpeaenuts oOIIMI pacxo] Boabl Q, MOCTYNMHMBIIMKA MO cuUcTeMe TpyO Tmon
Haropom H =4,64 m. Tuamerpsl Tpy6 d1 = 150 MM, d2 = d3 = ds = 100 mm. Jlmunsr TpyO 11 =
120 M; I2 =13 =14=60 M. Bocrosnp30BaTbCcsi 3HAYEHUSIMH PACXOJHBIX XapaKTEPUCTHK IS
HOBBIX BOAONPOBOAHBIX TPYyO: k1 = 61,4 n/c, ko = ks = ks =110 n/c.

o

4 d

[ fede

3anaya 7. B Oake, numeromnieM B 1He oTBepcTue AuamerpoM di = 100 MM U B CTEHKE OTBEpCTHE,
CHAa0>KEHHOE IWIMHAPHUUYECKUM HAcCaJKoM, auamerpoM d2 =75 MM; yCTaHOBHIICS YPOBEHb BOJbI
Ha Beicote H = 1,8 M (cMm. puc.). Onpenenuts, Kakoil pacxoj Boabl Q mocrtymaeT B 0ak, eciu
LEHTp OOKOBOI'O OTBEPCTHS BO3BBIIIAETCS HAJl AHOM Oaka Ha BbicoTy h = 0,4 M.

Finle
o
= dyt—_
'{
F a1 J
3amavya 8.  OmpenenuTh MOIIHOCTH Ha Baly IEHTPOOSKHOTO, IMOJAIOIIET0 BOAY IO

TpyoonpoBoay mmmHOH 1= 1400 M u quamerpom d = 150 mm, BeicoTa oabpema Boasl Hr = 10
M, cB0OOHBIN MOoTOp heB =15 M. Koaddunuent conporuBieHus TpeHHUsS Tpy-
6omposoaa A = 0,025.
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6.3 Y4eOHO - MeTOIMYECKOEe OOecnedeHHe /sl CAMOCTOATEIbLHOH padoThI

Jlureparypa:
1. KyzuenoB B.A. OCHOBBI THpOTra30IMHAMUKHY [ DNEKTPOHHBIN pecypc]: yuebHoe mocodue/

Ky3nenoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocyiapcTBEHHbIN
texHosiorndeckuit yauepcuret uMm. B.I'. lllyxoBa, 9bC ACB, 2012.— 108 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/28374.html.— 5BC «IPRbooks»

2. AnpprwxueBckuii A.A. MexaHuKa XUJIKOCTH U Ta3a [ DJICKTPOHHBIN pecypc]: yueOHoe mocooue/
AnaprkueBcKuid A.A.— DJEKTPOH. TEKCTOBbIE AaHHbIe.— MuHCK: Boimsimas mkona, 2014.—
207 c.— Pexum noctyna: http:// www.iprbookshop.ru/35498.html.— 3BC «IPRbooks»

3. MexaHuKa )KHUJIKOCTH ¥ ra3a [ DIeKTpOHHBINA pecypc|: METOUIECKHE YKa3aHuss/ — DJIEKTPOH.
tekctoBble qaHHble.— CI16.: Cankr-IleTepOyprekuii rocyaapcTBEHHBINA apXUTEKTYPHO-
cTpouTtenbHbIi yHUBepcuteT, ObC ACB, 2013.— 31 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/26873.html.— 5BC «IPRbooks»

4. CaBunoBckux A.l'. I'mapasnuka [DnekTpoHHBIN pecypc]: yuebHoe nocodue ans CITIO/
Casunonckux A.I'., Kopobeitnukosa N.1O., HoBukosa J[.A.— D1eKTpOH. TEKCTOBBIEC JaHHBIC.—
Capartog: [IpodobpazoBanue, 2019.— 168 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/86069.html.— 5BC «IPRbooks»

5. Kapenun B.C., Typnyes P.A-B., Hcaes X.A. U3mepeHue ruipocTaTuuecKoro AaBJICHUs U
IKCIepUMEHTaIbHOE MATBEp)KIeHHE 3akoHa [lackans.- Merton. yka3. k y1a6. padore 13a. [THU
2009 1.

6. Hcaes X.A. Pemenne TMIIOBBIX 3a/1a4 IO T'MJIpaBIuKe (THUApocTaTuka). Metos pexom. 13 .

I'THU 2008 r

HcaeB X.A. Pemienue TUNoBbIX 3a4a4 1o rugpoanHamuke. Meron pexom. Mzn. I'THU 2007 r.

8. MHcaeB X.A., Maromanoa M.X. I'maponmnamuka Kypc nekmuii.- U3n. [THU 2010 r.

~

7. OueHOYHBIE CpeaCcTBA

/.1 Bonpochl K 1epBOil py0eKHOI aTTEeCTAIIUU

1. PeanbHble 1 Hi€aTbHbIC )KUIKOCTH, OCHOBHBIC TMOHSATHS U ONIPEICTICHUS.

2. ®usndeckue cBorcTBa )kuaKocTel. [IMoTHOCTD, yenpHBIN Bec, 00beM, yAETbHBIN 00BeM.

3. CxrmaeMocTh XUIKOCTH, Ko UIMeHT 00beMHOT0 CKaTHSs, TEMIIEPATYPHOTO PACITHPEHHSL.
Yrpyrocts napoB *KUJIKOCTH.

4. TloBepxHocTHOe HaTspkeHHe. Popmyna Jlamnaca.



5. N'mppocratuka. ['mapocraTuueckoe aaBiieHue (cpeaHee, UCTUHHOE). ENMHULIBI U3MEpeHUs JaBICHHUS.
[TosicauTe, 9TO Takoe aOCOMOTHOE W M3OBITOYHOE THIPOCTATUYECKOE JAABJICHUE U KAKOBa CBS3b MEKIY
HUMHA?
6. T'mapocratuueckoe naBieHue u  ero cpoiicTtBa? OOBSICHUTE, YTO MOHMMAIOT IO/ TEPMHHAMHU:
«BHEILIHEE JaBJICHHE» U «BecoBoe JaBieHue»? UTo Takoe TexHudeckas U (pusmueckas armocdepa B
KaKUX eIMHHIIaX BbIpakaeTcsl.
7. OCHOBHOE ypaBHEHHE T'MAPOCTATUKU. HamummTe U MOSICHUTE OCHOBHOE ypaBHEHUE THIPOCTATHKH.
Cdopmymnupyiite 3akon [Tackars.
8. YpaBHenue Diinepa.
9. CooGOmatomuecs cocyabl. OmnpenencHue ypOBHS KUAKOCTH B cocyde. OmnpenencHue TUIOTHOCTH
KUAKOCTU B coobOmaroumxes cocyaax. OmpeneneHue JAaBleHUS HAa MOBEPXHOCTU JKUJIKOCTH B
COOOMIAIOIIUXCS COCyAax.
10. HazoBute npubOpsl s M3MEpPEHHs] W30BITOYHOTO THAPOCTATUYECKOrO JABIICHUS U IOSICHUTE
NPHUHIAIT MX JCUCTBUsA, OCHOBHBbIE (opmynbl. [loscHuUTE, YTO Takoe Mhe30METpUYecKas BbIcOTa?
[TpuGops! i u3Mepenust AapieHus. [IpuHun neicTBus mpe3oMeTpa, Ha ueM ocHoBaH. OrmnpeneneHue
JIaBJICHUSI )KUJKOCTH B IIbE30METPE.
11. Omnpenenenuie riryOUHBI TOTPYKEHUS TOUKH U €€ IapaMeTphl.
lMunpocratuyeckue MamuHbl. [[pUHINT AEHCTBUS OCHOBHBIE (POPMYJIBL.
12. JlaBneHue KUAKOCTU Ha cTeHKH TpyO. PaspriBatoiue ycunus (Tpyda, pesepByap).
13 Kakue npuOopsl A1 U3MEpeHus 1aBjieHns Bam W3BeCTHBI?
14. Uem oTnnyaeTcs MO Ha3HAUEHUIO MBE3OMETP OT PTYTHOTO MaHOMeTpa?
15. Yto Ha3BIBAIOT OTHOCUTEIILHEIM IIOKOEM KUIKOCTH?
16. UTo Ha3bIBaIOT MOBEPXHOCTSIMH PABHOTO JaBJICHUS?
17. ChopmynupyiiTe 3akoH Apxumesa.
18. IIpuHiun paboOTHl THIPABIUYECKOTO Mpecca.

KIIJ] ruapaBindeckoro mpecca.
19. Ilo kakoit ¢Qopmysne ompenensercs Ccuia NaBICHHUS SKUIKOCTH Ha TUIOCKHE TOPU30HTAIbHbBIE
TJTOIAKH?
20. I[To xakoit dopmyne ompeaensieTcss Cuia AaBICHUS >XHIKOCTH HA IUIOCKHME HAKIOHHBIE CTEHKH.
LlenTp naBneHus.
21. Tlo xakoit ¢opmyne ompenensercs Cuia AABICHUS KUAKOCTH Ha KPUBOJIUHEHHYIO MOBEPXHOCTH?
22.Yto Ha3bIBAIOT TEJIOM JaBICHUA?

/.2 Bonpochl KO BTOPOii py0eKHOIM aTTecTaAlluu

1 OcnoBbl ruapoanHaMuku. ['MapocTaTHUecKre AJIEMEHTHl MOTOKA (CMOYEHHBIH MEepUMETpP, HAllOpHOE
JBYDKEHUE, THJIPABIINYECKUHN paanyc).

2. CxeMa JIBIKEHHS KHUIKOCTU. DJIeMeHTapHas cTpyiika. JImHus ToKa.

3. YcraHoBuBIIEeCS U HEYCTaHOBMBILEECS ABIMKEHUE XKUIKOCTU. CpeaHsst cCKopocTh moToka. Pacxon
JKUJIKOCTH. Y paBHEHUE pacxo/ia sl SJIEMEHTaApHOU CTPYHKH, TOTOKA.

4. YpaBHeHHE HEPa3phIBHOCTH.

5. BwiBog ypaBHenus bepHymin. VYpaBHeHue bepHymnu uid 3JI€MEHTapHOM CTPYHKHM peanbHOU
KUAKOCTU. ' €OMETPUYECKUI U YHEPreTUUECKUI CMBICH cllaraeMbIX ypaBHeHus [l. beprymu.

6. Kak nHaszpiBaeTcs kod(h(uIMEHT o, BXOAAmui B ypaBHeHHe J[. BepHymim st moToka peanbHOM
KHUJKOCTHU, YTO OH YYUTHIBAET U OT YEro 3aBUCHUT €ro BeIHunHa?

7. OObsicHuTe, YTO OOYCIIOBJIEHBI MOTEPU IMOJHOIO HAMOpa M KAKOB WX JHEPreTMYeCKHil  cMbIca?
[TosicHUTE, 4YTO MTOHUMAIOT O] TEPMHUHOM "yJelbHas SHEPTUs'?

8. O0bscHUTE TEPMHUHBI "MECTHas CKOPOCTh" U "CpelnHssi CKOPOCTh" M YKaXKHUTE, KaK ONpPENesaioT 3TH
CKopocTH?

9. CkopoctHas TpyOka u TpyOka [Iuto?

10. IMosicHuTE, YTO TaKOE JIMHUS TIOJTHOTO HAIIOPA M MMbE30METPUYECKasi JIMHUS, YTO OYAYT MPEICTABIISATh
COOOM 3TH IMHUM TPU PABHOMEPHOM  JIBUKEHUU PEATbHOM KHUJIKOCTU?

UTO NOHMMAIOT IO/1 TEPMUHOM <OKUBOE CEYEHHE MOTOKA KUIKOCTH?

11. Ha3oBuTE pexXUMBbI JBHXKEHUS KUIKOCTH U YKKUTE UX XapaKTepHbIe 0COOEHHOCTH.

[Tosicaute, uto Takoe kputepuid Pelinonb/ca, 1 Ha30BUTE PAKTOPBL, OT KOTOPHIX OH 3aBUCHT.



[TosicauTe, 4TO Takoe KpUTHYECKOE YnciIo PeliHonbaca?

12. TlosicauTe, KakuM 0Opa3oM NpH TUAPABIUYECKUX pacuéTax OMPEICISIIOT PEXUM JIBHKCHHUS
KUAKOCTU U, ¢ Kakoi 1enpto? [losicHuTe, 4TO Takoe KPUTHYECKash CKOPOCTh, OT KakuxX (hakTOpOB OHa
3aBUCHUT U Kak e€ onpenenstor? Hanumure u nosicCHUTE aHaTUTUYECKUE 3aBUCUMOCTH MOTEPh HANopa 1o
JUTMHE OT CpeIHEeN CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEXKUMAaX JABHKEHUS KHUIKOCTH.
13. Hanumure u mosicaute hopmynbl lapcu-Beiicoaxa u BelicOaxa. IlosicHuTe, KaK OMBITHBIM ITyTEM
OTpeNeoT BeauduHbl KodhduruenToB A u & YUto xapakTepu3yroT KOIGGOUIHEHTHI A U & OT KaKUX
¢dakToOpoB B 00I1IeM cIy4yae OHU 3aBUCAT U KaK UX OMPEIEISIIOT PU THAPABINYECKUX pacueTax?

14. O6bscHuTe, 4TO Takoe A3 u Ad/d, Kak HAWTH BEMMUUHY Ad MPU THIPABINYECKUX pacdeTax.

HazoBuTe o6sacTé rufpaBIndyecKkoro COMPOTUBICHUS TPYOONPOBOIOB U OOBACHUTE, KaK ONPEACISIOT
00J1acTh CONPOTUBIICHUS IIPU TUAPABIMYECKUX  pacyeTax.

15. M306pa3uTe cXeMbl ABMKEHHS KUAKOCTH IPU PE3KOM TT0BOpoTe Tpy6Os! Ha 90°, a Taxoke mpH pe3koM
pacIIMpeHNH U PE3KOM CY>KEHHH TPYOOIIPOBOJIa M TalTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEPHO IS
JBUKEHHS IIOTOKA MPU MPOTEKaHUH €T0 Yepes3 JI000e MECTHOE CONPOTUBIICHUE.

16. YTo mOHMMAIOT MO/ MaJILIM OTBEPCTHEM B TOHKOH CTCHKE MPH UCTCUCHUU KHUIKOCTU U3 OTBEPCTHIA?
CikaTtoe ceueHue, IPUYUHBI CXKATUSI CTPYH, UEM OLICHUBAIOT BEJIMYUHY CHKATUS CTPYH?

17. Yro Ha3pIBalOT HAcaJIKOW, TUIBI Hacalok, umx HaszHaueHue? Koadduiment ckopoctu. Uto oH
YUUTHIBaeT, Kak onpenensercs? Koadduuuent pacxona. Yto oH yuuThIBaeT, Kak onpeaemnsercs?
Koaddunment comporupienust (orBepcTusi, Hacanka). Kak oH ompeaenseTcs Mo ONBITHBIM JaHHBIM?
OObsicHUTe, TTOYEMY IPH UCTEYCHHUU U3 HACAIOK PACXO] KHUJKOCTH OOJNbIIe, YeM MPU UCTEUCHUH U3
MaJIOro Kpyrjioro oTBEpCTUsl B TOHKOW CTEHKE?

18. Hanumute 1 nosicauTe (GOpMYIIbI IJis ONpeAeTeHHs] CKOPOCTH U pacxoja Mpu UCTEYCHUU JKUKOCTH
U3 OTBEPCTUH M HACAJIOK B aTMOC(heEpy MPH MOCTOSHHOM Harope.

19. N3o0pa3ute U MOSICHUTE CXEMbl UCTEUEHUS >KUJIKOCTH M3 MaJIOr0 OTBEPCTHSI B TOHKOH CTEHKE U
4yepe3 BHEITHUH IIIMHAPUICCKUN HAcaIoK B aTMochepy.

20. M3mepeHue pacxoJIOB M CKOPOCTEH JXKHUIKOCTH (O0OBEMHBIM W BECOBOW cmoco0). Pacxomomep
Bentypu, npuHImMn AeCTBUS.

21. T'mapaBiandecKkue COMPOTUBICHUA. BA3KOCTh KUAKOCTU. 3aKOHBI BHYTPEHHETO TPEHHSL.

22. PexxuMbl TBMYKSHUS JKUIAKOCTH (JJAMUHAPHBINA, TYpOYJICHTHBIH).

CdopmynupyiiTe MOHATHS TUAPABIUIECKOTO yaapa.

23. TIpsimoii u HenpsiIMOU THIpaBIMYecKuil ynap. Uro takoe dasa ynapa?

OObsicHUTE TIpoLIeCC U3MEHEHUs JAaBJICHUS B TPYOOIPOBOJE, MUTAEMOM M3 pe3epByapa, MpH MPSIMOM
TH/IPaBIMYECKOM yape.

24. Hanumute u nosicaute Gopmyny H. E. XykoBckoro ans omnpeneneHus: MOBBIIICHUS JaBICHUS PU
ynape. Hanummre u nosicaure GopmMyity Ajs ONpeeeH!s] CKOPOCTU PacpOCTPAaHEHUS YAapHOI BOJIHBI.
25. Ha3oBuTe TeXHHUYECKME TMOKa3zaTenu Hacoca.UTo Takoe Hamop Hacoca M KaK €ro OMpeeNuTh IO
noka3aHusM nprOopoB? YTo Takoe MOITHOCTh HAacOca U MoJie3Hasi MOUTHOCTh?

26. YUrto Takoe KIIJ] nacoca? Kakue norepu yunutsiBaer KII/] Hacoca u ero cBs3b ¢ apyrumu KIIJ[? Yro
Ha3bIBACTCS XapaKkTepucTukoi Hacoca? Yto HazbiBaeTcs nosneM Hacoca Q-H u cBs3b ero ¢ KIIJ] nacoca?
27. Kak u3MeHs0TCs 1Mojjaua, Harop U MOIIHOCTh HAacoca MPU U3MEHEHUH YacTOTHI BpallleHUs paboyero
Koseca?

28 Yto Takoe KaBHTAIlMs, KAKOBbI €€ BHEIIHUE Mpu3Haku? UTo Ha3bIBACTCS KaBUTAIIHOHHBIM 3amacom Ah
U KaK ero OmnpeeNuTh IpU UCTIBITAHUSIX?

29. Uro Ha3bIBaeTCS] KPUTHUYECCKHM KaBHTAIMOHHBIM 3amacoM Ahkp? Uto Ha3pIBaeTCsl JIOIMYCKaeMbIM
KaBUTALIMOHHBIM 3amacoM Ahgon? ®opmyna PynHeBa A onpeneneHus KpUTUYECKOTO KaBUTAMOHHOTO
3anaca?

30. Yro Taxkoe BbICOTA BCACHIBAHMS M KaK OHA CBsA3aHA ¢ KaBuTanuei? YTo Ha3bIBaeTCs KaBUTAIMOHHON
XapaKTepUCTUKON M Kak OoHa m3o0pakaercs rpaduuecku? UTo Ha3bpIBaeTCs YaCTHOW KaBUTAIIMOHHOM
XapaKTEPUCTUKON U KaK €€ MOTyYUTh MIPU UCTIBITAHUSIX ?

31. YUto Ha3pIBaeTcs OOBEMHBIM HACOCOM, KaKHe BBl 3HaeTe OObEMHBIC Hacochl? UTO Ha3bIBaeTCs
XapaKTepUCTUKON 00beMHOT0 Hacoca? M300pa3uTe XxapakTepUCTUKY 3TOTO Hacoca.

32. Ha3oBUTE W TMOSICHUTE OCHOBHBIC TEXHHUYECKHE ITOKa3aTeIN OOBEMHBIX HAcOCOB. UTO Ha3bIBaeTCs
HATIOPHOM  XapaKTEPUCTHUKOM OOBEMHOTO HEPerylIMpyeMoro Hacoca, KakoBo e€ rpaduieckoe
nu3zobpaxenue?



33. Uto Takoe k03(PPHUIIMEHT yTEUEeK Hacoca U KaK OH CBSA3aH ¢ 00BEMHBIM KOA(D(PHUITUEHTOM MOJIE3HOTO
NencTBUA?

34. HanuimuTe 1 MOsICHUTE YpPaBHEHHE HAIIOPHOM XapaKTepUCTUKH 00BEMHOTO Hacoca.

Kaxk OIMPCACIIUTb MOIMHOCTL MPHUBOJHOI'O ABUTATCIIA O6’beMHOI‘O HacocCa 1o €ro rnapameTpam.

35. Kakue Hacochl Ha3bIBAIOTCS POTOPHBIMU PagUalIbHO-TIOPIIHEBHIMU, OCHOBHBIE CBEIEHUS O HUX?
W3moxuTe OCHOBHEIE CBCACHUSA O POTOPHBIX aKCUAJIbHO-TIOPIITHECBBIX Hacocax?

7.3 Boripochl K 3a4eTy no aucuuiinae «CuapaBiankay

1. PeanibHble U uacabHbIE KUAKOCTH, OCHOBHBIE ITOHITHS U ONPEEIICHUS.

2. dusnveckue CBOMCTBA KUAKOCTEH. [IIOTHOCTB, YACIbHBIN BeC, 00beM, YACIbHBIA 00BEM.

3. CxumaeMocTh XuaKocTd, KoadduimenT 00beMHOro CKaTHsl, TEMIIEPATYPHOTO PACIIHPEHHSL.
YHOpyroctsh mapoB KUIKOCTH.

4. TToBepxHocTtHoe HaTskeHue. @opmyna Jlamnaca.

5. N'mppocratuka. ['uapocraTuueckoe aaBiieHue (cpeaHee, UCTUHHOE). ENUHUIIBI U3MEpEeHUs TaBICHHUS.
[osicuuTe, 4TO Takoe abCOMIOTHOE M M3OBITOYHOE TUAPOCTATHUECKOE JAABJICHHE U KAKOBA CBSA3b MEXKIY
HUMHU?

6. I'mapocratnueckoe naBieHue u  ero cBoiictBa? OOBSICHUTE, YTO MOHUMAIOT IO/ TEPMHHAMHU:
«BHEIIIHEE JaBJICHHUE» U «BecoBOe HaBieHue»? UTo Takoe TexHudeckas U (usmueckas armocdepa B
KaKMX €MHMIIAX BhIPAKAETCS.

7. OCcHOBHOE ypaBHEHHE T'HAPOCTATUKU. HamumimTe U MOSICHUTE OCHOBHOE ypaBHEHHE THIPOCTATHKH.
Cdopmymnupyiite 3axon [Tackais.

8. Ypasuenue Diinepa.

9. CooOmatomuecs cocyabl. OmnpenencHue ypOBHS KUAKOCTH B cocyde. OmnpenencHue TUIOTHOCTH
KUAKOCTU B coobOmaronmxes cocyaax. OmpeneneHue AaBlIeHUS HAa MOBEPXHOCTU JKUJIKOCTH B
COOOIMIAIOIIUXCS COCyAax.

10. HazoBute npubOpsl s U3MEPEHHS H30BITOYHOTO THAPOCTATUYECKOTO JABICHUS U TOSICHUTE
NPUHIUI MX JeHCcTBUsA, OCHOBHBIE (opmynbl. [losicHuTe, 4TO Takoe MbE30METpUYECcKas BBICOTA?
[Tpubops! Ui u3Mepenust AaieHus. [IpuHmn neicTBus mpe3oMeTpa, Ha ueM ocHoBaH. OmnpeneneHue
JIaBJICHUSI )KUJKOCTH B IIbE30METPE.

11. Omnpenenenuie rIyOHHBI OTPYKEHUS TOUKH U €€ TapaMeTphI.

I'mapocraTtuyeckue Mamuubl. [IpuHnmnm nelcTBUs OCHOBHBIE (DOPMYJIBI.

12. JTaBneHue >xUKOCTU Ha CTEHKH TpyO. Pa3pbiBatomue ycunus (Tpyoa, pesepByap).

13 Kakue mpuOops! A1 U3MEpeHus 1aBieHns Bam W3BeCTHBI?

14. Yem oTimyaeTcs IO Ha3HAYEHUIO IBE3OMETP OT PTYTHOIO MaHOMeETpa?

15. UTto Ha3bIBarOT OTHOCUTENLHLIM MIOKOEM KHUIKOCTH?

16. Uto Ha3bIBarOT MOBEPXHOCTSIMH PABHOTO JaBJICHUS?

17. Chopmynupyiite 3akoH Apxumena.

18. [Ipunuun pabotsl ruapasauueckoro npecca. KIIJ ruapasauueckoro mpecca.

19. Tlo kakoit ¢opmylie OmpeAenseTcss Cuia JAaBICHUS JKUJAKOCTH Ha TUIOCKHE TOPU3OHTAIBHBIE
ILIOIAaKU?

20. ITo xakoif (opmyne ompenensieTcs CHJIa JABICHUS >KUIKOCTH Ha IUIOCKHE HAKIIOHHBIC CTEHKH.
IlenTp naBieHUS.

21. Tlo xakoil ¢opmysne ompenensieTcss Cuila AABICHUS KUAKOCTH Ha KPUBOJIHMHEHHYIO MOBEPXHOCTH?
22. Y10 Ha3bIBAIOT TEJIOM JaBIEHUA?

23. OCHOBHI THIPOAMHAMUKH. [ MapocTaTHYeCKre IEMEHTHI MOTOKA (CMOYEHHBIN IepUMETp, HAIOPHOE
JBUKEHNE, THIPaBIMUECKUN PATUYC).

24. Cxema JBWKCHHS KUAKOCTH. DJIEMEHTapHAas CTpyiika. JIMHUS ToKa.

25. YcTaHOBHBILEECS M HEYyCTAaHOBUBILIEECs ABIMKEHHE XKUAKOCTH. CpenHsis cKopocTh moToka. Pacxon
JKUJIKOCTH. Y paBHEHHUE pacxo/ia sl JIEMEHTapHOU CTPYHKH, TOTOKA.

26. YpaBHEHHE HEPA3PHIBHOCTH.

27. BwBox ypaBHeHusi bepHymmu. VYpaBHeHue bepHymm sl dIIeMEHTapHON CTPYWKH peaNbHOM
KUAKOCTU. ' €OMETPUYECKUI U SHEPTreTUUECKUI CMBICI cllaraeMbIX ypaBHeHus /. beprymnu.



28. Kak nHaspiBaeTcsa k03(PGUIMEHT O, BXOASAMMK B ypaBHeHue [[. bepHymnu mis moroka peanbHOM
KHUJIKOCTH, YTO OH YUUTBIBAET U OT YETrO 3aBUCHUT €r0 BeIMYMHA?

29. OObsicHUTE, YTO OOYCJIOBJICHBI MOTEPU IOJHOTO HAloOpa M KaKOB WX SHEPIeTHUYECKUH CMBICH?
[TosicauTe, 4TO MOHUMAIOT MO TEPMUHOM "yeTabHass YSHEpTUs'?

30. OObscHUTE TEPMUHBI "MECTHAsE CKOPOCTh" U "CPeIHssl CKOPOCTh'" M yKaKUTE, KaK ONPEACISIOT 3TH
cKopocTu?

31. CkopocTHas TpyOka u Tpyoka Iluto?

32. IlosicuuTe, YTO TaKOE JIMHUS MOJHOTO HAMOPA U MbE30METpUYECKasl JHHUS, YTO OyIyT MPEACTaBIATh
cOOOM 3TH IMHUM TIPU PABHOMEPHOM  JIBUKECHUU PEATbHOM KHUJIKOCTH?

YTO NOHMMAIOT MOJT TEPMUHOM <«GKHBOE CEUEHHE MOTOKA KUAKOCTUY»?

33. HazoBuTte pe:KUMBbI IBHKEHHS KHUJIKOCTH U YKQKHUTE UX XapaKTepHbIe OCOOCHHOCTH.

[Tosicuute, uTo Takoe Kputepuid PeliHonbca, 1 Ha30BUTE (PAKTOPBL, OT KOTOPBIX OH 3aBHCHUT

34. Hanummre u nosicaute Gopmynsl Jlapcu-Beiicbaxa u BeiicOaxa. [losicHUTe, KaK ONBITHBIM TyTEM
OTpeNesoT BeauduHbl KodhduruenToB A u & YUrto xapakTepu3yroT KOXGHUIUEHTH A U & OT KaKux
(axTOpOB B 00IIIEM ClTyyae OHH 3aBHCAT M KaK UX OMPEACIISAIOT P THIPABINYECKUX pacueTax?

35. O0BsicHuTe, 4TO Takoe A3 1 Ad/d, Kak HAUTH BEMMYUHY A3 NMPU THAPABIUYECKUX pacyeTax.

HazoBuTe o6sacTu rufpaBIndyecKoro CONPOTUBIICHUS TPYOONPOBOAOB U OOBSICHHUTE, KAaK OMPEACISIOT
00J1aCTh CONPOTUBIICHHS TPU THAPABIMYECKUX  pacyueTax.

36. M300pa3ute cxeMbl JBIKEHHUS KHIKOCTH TIPH Pe3KOM moBopoTe TpyOsl Ha 90°, a Takke mpH peskoM
pacIIMpeHuy U Pe3KOM CY>KEHUH TPYOOIpOBOIa M IaliTe MOSICHEHUSI K HUM, YKa3aB, 4TO XapaKTepHO IS
JBUKEHHS TIOTOKA MPU MPOTEKAaHUH €To Yepe3 J000e MECTHOE CONPOTUBIICHUE.

37. YTo MOHMMAIOT MOJ MAJIBIM OTBEPCTHEM B TOHKOM CTEHKE MPH MCTEYCHUH KUKOCTU U3 OTBEPCTHIA?
CikaTtoe ceueHue, IPUYUHBI CXKATUSI CTPYH, UEM OLICHUBAIOT BEIMYUHY CHKATUS CTPYH?

38. Uro Ha3bpIBafOT HACAJKOW, THIBI Hacanok, ux HasHadeHwe? Koapdumment ckopoctu. Uto oH
YUUTHIBaeT, Kak onpenensercs? Koadduuuent pacxona. Yto oH yuuThIBaeT, Kak onpeaensercs?

39. Koaddunment conporuriieHus (OTBEpCTHs, Hacaaka). Kak oH onpenensieTcs 1o ONBITHBIM JaHHBIM?
OObsicHuTe, TTOYEMY IPHU HUCTEYCHHUU U3 HACAIOK PAcXO] KHUJIKOCTU OOJNbIIe, YeM MpPU UCTCUECHUU W3
MaJIOTO KPYTJIOTO OTBEPCTHS B TOHKOM CTEHKE?

40. HanumuTe ¥ nosicHUTe (OPMYIIBI 7Sl ONPEIEICHUS CKOPOCTH M PAcXo/ia MPH UCTEUCHUU KUIAKOCTU
U3 OTBEPCTUH M HACAJIOK B aTMOC(hepy MPpH MOCTOSHHOM Harope.

41. N306pa3ute U MOSCHUTE CXEMbl MCTEUCHHS >KUIKOCTH W3 MAaJoro OTBEPCTHS B TOHKOW CTEHKE U
4yepe3 BHEITHUH IIIMHAPUICCKUN HAcaIOK B aTMochepy.

43. Hanumure u noscaute ¢popmyny H. E. )KykoBckoro 1ist onpeneneHus MOBBIMICHUS AaBICHUS TIPH
ynape. Harmmmmre u mosicHute popMyIty JUIst OTIpeIeTIeHNsI CKOPOCTH PaCTIPOCTPAHEHUS YIapHOI BOJTHEI.
44. Ha3oBuTe TeXHHWYECKHE IMOKa3aTeau Hacoca.YTo Takoe Hamop Hacoca M KaK ero ONpeAeiuTh I0
nokazaHusM npru6opoB? YTo Takoe MOIIHOCTh HACOCA U TIOJIe3HAst MOIITHOCTH?

45. Yto takoe KIIJl nacoca? Kakue norepu yuutsiBaer KII/[ Hacoca u ero cBs3b ¢ apyrumu KITA? Yto
Ha3bIBACTCS XapaKTepucTukoi Hacoca? Yto HazbiBaeTcs nosneM Hacoca Q-H u cBs3b ero ¢ KII] nacoca?
46. Kak u3MeHs10TCs 110/1a4a, Harop ¥ MOIIHOCTh Hacoca MPY U3MEHEHUU 4acTOThl BpalleHus pabodero
Koseca?

47910 Takoe KaBUTAIHs, KAKOBBI €€ BHEIIHNE Mpu3Haku? YTO Ha3hIBAETCS KABUTAIIMOHHBIM 3amacoM Ah
¥ KaK ero OMpeAeTINTh PU UCIIBITAHUSIX ?

48. Uto Ha3bIBaeTCs KPUTHUUYECKUM KaBUTAIIMOHHBIM 3amacoM Ahkp? UTo Ha3bIBaeTcsl AOMYCKAEMBIM
KaBUTalIMOHHBIM 3amacoM Ahgon? ®opmyna PyaHeBa ans onpeneneHnus KpUTUYECKOro KaBUTAITMOHHOTO
3amaca?

Oo0pa3zen OnJIeTa K 3a4eTy

T'PO3HEHCKHUI I'OCYJIAPCTBEHHBI HE®TSHOM TEXHUYECKHU YHABEPCUTET
UMEHU AKAJEMHUKA M.JI. MWIJIMOHIIIUKOBA

KA®E/IPA "TEIIVIOTEXHUKA H T'H/[PABJIHKA"

JucuuImHa I'mapasiuka
I'pynmna T™ -20




bujer Ne 1
1. PeanbHble U U1€aIbHbIC )KUJIKOCTH, OCHOBHBIE MOHSATHS U ONIPEICICHUS.
[ToTok sxmakocT. CpenHsisi CKOpOCTh. Y paBHeHHUE pacxozaa. uddepennmanbaoe ypaBHEHNE
JIBUOKEHUS UICAIBHOM KUIKOCTH. Y paBHEHHUE HEPAZPBIBHOCTH.
2. l'uppasnnyeckue norepu. Kakum 006pazom npu rugpaBIndecKux pacuérax OnpeaessiioT
PEXKUM JABUKECHUS KUIKOCTH U, C KAKOU LEIbI0?
3. 'mapaBnuyeckuii yap.
3aB. kadenpoit «T u I'», noneHt P.A-B. TypnyeB

KpMTepnn OIICHKH 3HAHMI CTYACHTOB Ha 3a4€T¢

OneHKa «3a4TeH0» BBICTABIISACTCS CTYICHTY, KOTOPBIA

- IPOYHO YCBOWJI IIPEAYCMOTPEHHBIN POrPaMMHBINA MaTepHall;

- IPaBUJILHO, apPT'YMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI, C TPUBEACHUEM IIPUMEPOB;

- ToKa3aJl TJyOOKHe CHCTEMATH3MPOBAHHBIC 3HAHUS, BIAJICCT MPUEMaMH PACCYKICHHS U COMOCTABIISICT
Marepuall U3 pa3HbIX UCTOYHUKOB: TEOPHIO CBSI3bIBACT C MPAKTHKOM, APYTMMH TEMaMH JAHHOTO Kypca,
JpYTrUX U3y4aeMbIX IIPEIMETOB

- 6€3 omIMOOK BBIMOJHHII TPAKTHYECKOE 3aIaHHe.

O0s3aTeILHBIM YCJI0BUEM BEICTaBJICHHOU OLCHKHU ABJISACTCA IIpaBHJIbHAasA pCyib B 6I>ICTpOM nIJIn
YMEPEHHOM TEMIIE.

I[OHOJIHI/ITCJIBHI)IM YCJIOBUECM IIOJYUYCHUS OLCHKHU «3a4YTCHO» MOT'YT CTaTh XOPOHIUC YCIICXH IIpPHU
BBIMIOJTHEHUHM CAMOCTOSITEIBHOW M pacueTHO-rpapuueckoil paboThl, CHCTeMaTHYeCKas aKTHBHAs paboTa
Ha JIA0OPATOPHBIX 3AHATHSIX.

O1eHKa «He 3a4YTeHO0» BBICTABISICTCS CTYACHTY, KOTOpbIM He crpaBwicsi ¢ 50% BOMpOcoB u
3a/IaHuil OWIieTa, B OTBETaxX Ha APYrUe BOMPOCHI AOMYCTHII CYIIECTBEHHbIE OIMOKU. He MoXeT oTBeTUTh
Ha JIONOJTHUTEIbHBIC BOIIPOCHI, PEII0KEHHBIC TPEIOIaBaTEIIEM.

OHeHI/IBaeTCH Ka4yeCTBO YCTHOI‘/JI U NAUCbMEHHOU pCyuu, KaK U IpH BBICTABJIICHHUU MOJIOKUTEIBHOU
OLICHKH.

8. YueOHO-MeTOAMYecKOe U HHPOPMAITMOHHOE 0DecreuyeHre JUCHUIINHbI

a) OCHOBHAasI JTUTEepaTypa

1. KyzneuoB B.A. OcHOBBI TUpOTra30JuHAMHUKH [ DNEKTPOHHBIN pecypc]: yaeOHoe mocobue/
Ky3HnenoB B.A.— DnekTpoH. TekcToBbIe JaHHble.— benropoa: beiaropoackuit rocynapcTBeHHbIN
texHonorndecknii yausepcuret um. B.I'. lllyxosa, O5C ACB, 2012.— 108 ¢c.— Pexxum
noctyna: http://www.iprbookshop.ru/28374.html.— 3bC «IPRbooks»

2. AHnpwxueBckui A.A. MexaHuKa KHUJIKOCTH U ra3a [ DIeKTpOHHBIN pecypc]|: yueOHOe mocoodue/
AHnpuxueBCcKUil A.A.— DIEKTPOH. TEKCTOBbIE TaHHbIe.— MuHCK: Beiniimas mkona, 2014.—
207 c.— Pexxum moctymna: http://www.iprbookshop.ru/35498 html.— DBC «IPRbooks»

3. CasunoBckux A.I'. 'unpasnuka [DnekTpoHHbIH pecypc]: yuedHoe nocodue 1 CI10/
Casunonckux A.I'., Kopobeitnukosa N.1O., HoBukoa J[.A.— D1eKTpOH. TEKCTOBBIEC JaHHBIC.—
Capartog: [IpodobpazoBanne, 2019.— 168 ¢c.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

4. Kapenun B.C., Typnyes P.A-B., HcaeB X.A. U3mepenue rugpocTaTHUECKOro AaBICHUS U
AKCIIEpUMEHTANIbHOE TTOATBEep kK AcHUE 3akoHa [Tackamns.- Meron. ykas. k 1ab. padore Uza. [THU
2009 1.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. 3yiikoB AJL. I'mnpasnuka. Tom 2. HamopHble 1 OTKPBITHIE TOTOKK. [ MapaBlIvKa COOPYKEHUMN
[DnexTponHbIi pecypc]: yueonnk/ 3yiikoB A.JIl., Bonruna JI.B.— DnekTpoH. TEeKCTOBBIE



nanubie.— MockBa: MUCU-MI'CY, ObC ACB, 2018.— 400 c.— Pexxum gocrymna:
http://www.iprbookshop.ru/86298.html.— 3bC «IPRbooks»

2. T'myxoB B.C. OcHOBBI ruipaBiuKyu U TeruioTexHuku: Pa3znen 1. OCHOBBI TUAPABIHKA
[DnexTpoHHBIH pecypc]: yae6HOoe mocobue/ 'myxoB B.C., dukoit A.A., lukas U.B.— DnektpoH.
TEKCTOBbIC JJaHHbIC.— ApMaBup: APpMaBUPCKUM rOCyAapCTBEHHBIN MeAarorndyecKui
yauBepceuteT, 2019.— 252 ¢.— Pexxum goctymna: http://www.iprbookshop.ru/82446.html.— 9BC
«IPRbooks»

3. Hcaes X.A. PenieHne TUNIOBBIX 3a/1a4 1O THpABIKKe (THApocTaTuka). Meron pexom. U3,
['THU 2008 r

Hcaes X.A. Pemenue TunoBsIx 3agau 1o ruapoauHamuke. Meron pexom. M3a. I'THU 2007 r.
Ucae X.A., MaromanioBa M.X. I'mapoaunamuka Kypc nekuuii.- M3a. [THHA 2010 r.

Mapaea M.3. Maromagosa M.X. IlopiiHeBbie U LIEHTpOOEKHBIE Hacochl. [IpuMepsl pacuera.
Meron pexom. M3a. I'THU 2007 r.

7. Maromanoa M.X. McaeB X.A.Meroanueckue yka3aHus K BBIIOJHEHUIO KOHTPOJIbHBIX PaboT 1o
muctuminae «['uapaBiukay.

B) IPOrpaMMHOEe U KOMMYHUKAIMOHHOE o0ecreyeHune

1. 3JIGKTpOHHBIﬁ KOHCIICKT J'IGKI_[I/Iﬁ )51 3JI€KTpOHHO-O6y‘IaIOHlPIﬁ KOMIIJICKC 11O

JUCTUITIINHC «FHI[paBJII/IKa».
2. Tectnl AJI1 KOMIIBIOTCPHOT'O TCCTUPOBAHUS CTYACHTOB

r). Hurepuer pecypewi: Murepner pecypc - WWW.QStOU.Iu siekTpoHHas OuOImoTeka
3BC «IPRbooks», «KOHCYIBTaHT CTyIEHTaY.

9. MaTepuajibHO-TeXHHYECKOe obecnevyeHne TUCIUNINHBI

1 Knacc ¢ nepcoHalbHBIMH KOMIBIOTEPAMU [UISI MPOBEACHUS MPAKTUYECKUX 3aHATHH U
BUPTYaJIbHBIX Ja0OPAaTOPHBIX paboT.

I'uapaBiauka (Hammuue o6opynoBanus u TCO)

1. TunoBoi KOMIJIEKT y4eOHOro 000pyA0BaHU: CTEH 1 THIPABINYECKU YHHUBEpCATbHBIN
"OKkcnepuMeHTanbHas MexaHuka xkujkoctu" OMIK-09-14J1P-01 (14 naGopaTopHbIX
pabor)

2 TunoBoit KOMIUIEKT yueOHOTO 00opyaoBaHus: «/3MepeHue naBneHui, pacxoa0B U
Temneparyp B cucremax razocHabxenus» UCI™ JIPT-012-12JIP-11K (12 maGopaTtopHBIX
pabor)

3 Bupryansasie nabopatopusie paboTel:  «JlabopaTopHblil KomIuieke [ mapaBaukay;
«['mppomalmHel ¥ THAPONPUBOIBDY; «VccaenoBaHne OTKPBITOrO TOTOKAY;
«['mapaBaryeckoe MoJICIMPOBAHUE KOJIBIIEBIX, TYIHMKOBBIX, HJIM KOMOMHUPOBAaHHBIX
TpYOOIIPOBOTHBIX CETEH».

ITporpammusIii 1abopatopublil komiuieke "['uapasnuka" (45 mabopaTopHbIX padboT)

4 KommuiekTsl niiakatoB (pazmep 560x800 Mm):

4.1 | Kommiekt mnakatoB «l uapasiuka u ruaponpuBoay S60x800 mm, 16 mT.

N3zo0paxkeHne HaHECEHO HAa IUIACTUKOBYIO OCHOBY TOMIIUHOM 4 MM 1 pa3zMepom 560x800 mm. M300pakenue obnamaet
BOJIOCTOMKMNMH cBOHCTBaMHU. Ka)kbli ITakaT MMEeT 3JI€MEHTHI KPEIUICHHUSI K CTeHE.

5 3HeKTp0HHLIe IJIAKATBI JleMOHCTpalMOHHbBIE KOMITIEKCH Ha 0a3e MyJIbTUMEANa-MPOeKTOpa (KOMIUIEKT
NIEKTPOHHBIX MIakaToB Ha CD, mynbTumenna-npoekrop BENQ, HoyrOyk, axpan 1,5x1,5 m):

5.1 | 'uppasnuka u rugponpuson (171mr.)



http://www.gstou.ru/

IIpe3entanuu:

OCHOBBI PUKJIATHON THAPABIUKH;

[M'unpaBnuueckre NoTepu Mo AMUHE TPyOONpoBOIa;

Hacocsl u ruiponpuBoibt

Jlekuunu no pasaeny ruApaBINYECKHE MAITUHbI

gl B~ W N

['maposnekTpcranunu




CocraBure.ib:

HoneHt xadenpsr
«TennorexHuKa U ruIpaBIvKay

COTI'JTACOBAHO:

3aB. BIycKarowlei kapenpoii
«TexHoI0rus MalInHOCTPOEHHS
¥ TPaHCIIOPTHBIX MPOILIECCOB»

3aB. Kadenpoit
«TemnorexHuKa U ruIpaBIvKay
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