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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIVIMHE

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIU

Kox u HaumenoBsanue
WHJUKATOpa J0CTUXKE-
HUS KOMIIETEHIINH

HaunMmeHnoBaHue moka3aress OleHUBaHHSI
pe3ynbrata 00y4eHus 1O JUCIUILTAHE

IIK-11 CnocobeH pa3-
pabaThIBaTh U UCTIONb-
30BaTh dHEprocoepera-
IOIIHE TEXHOJIOTHH B
npodeccuoHaIbHOM Jie-
SATEIBHOCTH

MK-11.1 — Pa3pabartsi-
BaeT Ha OCHOBE 3aKO-
HOB TEXHUYECKOH T'UjI-
POMEXaHUKHU CXEMBI
THIPOTIPUBOJIOB TEXHO-
JIOTUYECKHUX MAIIUH
JUTSL IPOU3BOJICTBA
CTPOUTEIILHBIX MaTEPHU-
aJloB

3Hanus.

3HaHUWE OCHOB 3aKOHOB THPABIUKUA M
TEXHUYECKON THUIPOMEXAHUKU, CXEMBI
THUATPOIPUBOIOB

Ymenusn:

YMeHnune pa3pabaTbiBaTh CXEMbI THIIPO-
MIPUBOJIOB

HaBpiknu:

Biianenve HaBplkamMu pa3pabOTKH CXeM
THUAPOIPUBOJIOB TEXHOJIOTHYECKUX Ma-
IIIMH JIJTS TPOM3BOJICTBA CTPOUTEIBHBIX
MaTepHaoB

IIK-11.2 — OcymecTs-
51T COBEPILIEHCTBOBA-
HUE CUCTEM IIPUBOJIA
TE€XHOJIOIMYECKHUX Ma-
LIMH 110 COKPALICHUIO
METaJJIOEMKOCTHU IIPH-
BOZIA 3a CYET IPUMEHE-
HUS THIPOMEXaHu4e-
CKUX U THAPOOOBEM-
HBIX IPUBOJIOB U I'MJI-
POMEXaHUYECKUX
TPaHCMUCCUI

3Hanug.

3HaHUE TUIIOBBIX CXE€M THJIPOMEXaHHYE-
CKMX IPUBOJIOB TEXHOJOTMYECKUX Ma-
IIUH TSI TIPOM3BOJICTBA CTPOUTEIBHBIX
MaTepUualioB

Ymenun:

YMeHHE HUCIOJIB30BaTh THIPOOOHEMHBIC
NpUBOJA U THIAPOMEXAHMYECKHE TPaHC-
MHCCHHU

HaBbiknu:

Bnanenne HaBpIKaMM CO3JaHUS W BHEJ-
peHus CXeM THAPONPUBOIOB MAIITUH




2. MECTO IJUCIMIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

Komnerennus I1K-11 Cnocoben pa3pabaTsiBaTh 1 UCHIOIB30BaTh SHEprocOepera-
IOIIME TEXHOJOTUHU B MPOGECCHOHATBHON ACSITENFHOCTH

]_IaHHaSI KOMIICTCHIIUA q)opMpreTc;I CIcayromnuMu JUCHOUIIIIMHAMUA.

Cragus HanmenoBanus 1UCIUITIIMHBL
1 JucunmuinHa: TexHudeckas TiIpoMexaHuKa U TUAPOIIPUBOL
2 JucnumumHaa: 'naponpuBoa ¥ THIPONTHEBMOABTOMATHKA

3. OFbEM JIMCHUIIJINHBI
OO01mast TpyI0eMKOCTh JUCIIUILINHBI COCTaBIIsIeT 3 3a4. eauawmil, 108 qacos.
JIMCIUIITNHA peaJ3yeTcsl B paMKaxX MPaKTUUYECKOW OATOTOBKH:
dopma NpOMEXYTOUHOM arTecTauuu TudhepeHInanbHbIi — 3a4eT.

Bun yue6HOI paboTsrt Bcero Cemectp
4acoB No 7
OO6mr1ast TpyT0EMKOCTh TUCITUTIINHBI, Yac 108 108
KonrakrHas padora (ayauTopHbIe 3aH- 53 53
THS), B T.4.:
JIEKIIAHN 17 17
1abopaTopHBIE 17 17
IIPAKTUYECKUE 17 17
TpYyMIOBBIE KOHCYJIBTALUN B IEPUOJ TEOpe-
TUYECKOT0 00YYEHUS U IPOMEKYTOUHOM aT- 2 2
TeCTaIH?
CamocrosiTesibHAsA pa0d0Ta CTYA€HTOB,
BKJIOYAsl HHAUBHUAYAJIbHbIE M TPYNIIOBbIE 55 55

KOHCYJIbTALIMU, B TOM YHCJI€:
KypcoBoit mpoekt
KypcoBas padota
PacuetHo-rpaduueckoe 3aqanue

unuBryanbHOE JOMAITHEEe 3a/1aHNe 9 9
CamocrosTenpHas paboTa Ha MMOATOTOBKY K
ayIUTOPHBIM 3aHATUAM (JIEKUIWH, TPAKTHYE- 46 46

CKHE 3aHSATHS, JJaOOpaTOPHBIC 3aHSTHS )
dopma MPOMEKYTOUHAsT ATTECTAIS 3a4eT 3a4yeTr




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc4 Cemectp 7

n/n

HaunmenoBanue pasnena
(kpaTkoe coliepKaHue)

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eo-

HOM Harpy3kHu, 4ac

Jlexun

IIpakTuu.
3aHATHS
JlaGopar.
3aHATHA
CamocTt
pabora

1. 'mnpocraTuka

['unore3a crutomHoM cpeapl. KUAKOCTA. Moaenb uieanbHON KU/
koctr KanenbHbie 1 ra3000pa3Hble )KUIKOCTH. [ MapaBiuka u aspom-
HamuKa. Macca, IJIOTHOCTS, yIEIbHbIN BEC JKUIKOCTU U ra3oB. CrkuMa-
€MOCTb, TEMIIEPATYpHOE paciuupeHue. Bs3kocTs, TekydecTsb. Kanmi-
JISIPHBIE SIBJICHUS, IOBEPXHOCTHOE HATsKEHNs. HpIOTOHOBCKYE U HEHB-
FOTOHOBCKHE.

Cunpl, IeiCTBYOIINE HA )KUIKOCTh. I 'MapocTaTuueckoe aasiie-
HUe U ero coicTBa. uddepenunansHoe ypaBHEHHE MOKOSAIICHCS
KHUIKOCTH (ypaBHeHue Dilnepa). PaBHOBecue B 1OJI€ CUIT TAKECTH.
OcHOBHOE ypaBHEHUE T'UAPOCTAaTUKH. 3aKkoH [lackais u ero npakTu-
4yecKoe MpUIIoKeHne. AGCOIIOTHOE, U30BITOYHOE U BAKyyMMETpHUUe-
ckoe napneHus. lIbezomerpuyeckass BbICOTA, IbE30METPUUYECKUIT
Hanop. Cuia gaBJIeHUs Ha IIJIOCKUE U KPUBOJMHENHBIE TOBEPXHOCTH.
3axoH Apxumeza. PaBHoBecue raza B nojie cuil Tskect. Mzotepmu-
4ECKOE U3MEHEHHE COCTOSHUSA ra3a. OTHOCUTEIbHBIN TOKOU KUAKO-
CTH.

OcCHOBBI KUHEMATHKHU 1 AAHAMUKU KUJAKUX CPCI.

OCHOBHBIE NOHTHS KHHEMATUKHU: YCTAHOBUBILIEECS U HEYCTaHO-
BUBILIEECS JBUKEHHE, JIMHUS TOKA, dJIEMEHTapHas CTpyHKa, )KUBOE
CEUEHUE, THIPABINYECKUN paJInyC, CPEAHSS CKOPOCTh MOTOKA KU~
KOCTH. YPpaBHEHHE pacxoja. YpaBHEHHE HEPa3pbIBHOCTH ITOTOKA.
Huddepenunanbable ypaBHEHUs ABUKEHHS IOTOKA HEBSI3KOM U BSI3-
KoM xuakoctu (ypaBHeHus Oinepa u Haswbe-Crokca). JJunamuue-
CKO€ JaBlicHHE. YpaBHeHUEe bepHyIm [uid uaeanabHON XKUAKOCTH,
SHEPreTHYECKUI U T€OMETPUUYECKHI CMBICI YPABHEHHU. Y pABHECHUE
bepnynnu ans Bs3koil xkuakoctu, kodgduunent Kopuomuca, odmue
CBEICHUSI O TUJPABINYECKUX MTOTEPSX.

ITorepu Hanopa Ha Tpenue, popmyna lapcu- Belic6axa. Pexxumsl
nBKeHus xuakoctu. Kpurepuit PeitHonbaca. OcobeHHOCTH TaMu-
HApHOT'O JBMXEHUS KUJIKOCTH, PacIpeIelIeHHe CKOPOCTEN 0 ceue-
HUIO TPYyOBI, TOTepu Ha TpeHue, popmyna Ilyazeinsa-I"arena. Dnex-
TporuapoaAnHamMuueckas anajgorus. TypOyneHTHOe ABHKEHHE, MTyITb-
caluy CKOpPOCTeH M AaBieHU. AOCOIIOTHAS U OTHOCUTEbHAS IIe-
poxoBarocTs TpybonpoBojoB. I'paduku Hukypanze, Mypuna. ['nn-
paBIMUYECKU TJIAJKUE M LIEPOXOBaThle TPYObl, KBajgpaTUyHas 00-
JIaCTh CONPOTHUBIIEHUSA. MECTHbIE THIPABINYECKUE CONIPOTUBIICHMS,
OCHOBHBIEC BHBI conmpoTuBiieHnii. KoagduimneHnt MecTHoro corpo-
TUBJICHUS, SKBUBAJICHTHAs IJIMHA TPyOONIPOBOAA.

[M'uapaBnuueckuii pacyeT TpyOOIIPOBOIOB




Knaccudukanms tpydonpoBoaoB. Pacder mpoctoro TpyOGompo-
BOJIa, TPY 3a/1a4M, YHCIICHHbIE METO/IbI pelieHus. Pacuer mIMHHBIX
TpyOONPOBOOB B 00JIACTH KBAJPATUYHOTO COMPOTUBIICHHUS, YIEIIb-
HOE CONpOTUBJICHUE TpyOompoBoaa, Moxyib pacxona. I[locnenosa-
TeJIbHOE U MapajuieIbHOE COeIMHEHNE TPYOOIIPOBOIOB, TOCTPOCHUE
COBMECTHON XapaKTEepUCTUKH. PacueT CIIOXKHBIX TPyOOIpPOBOJIOB.
HeycranoBuBmieecs ABuKeHHE IOTOKA B KPYriiol TpyOe, HHEPIIMOH-
HBIA Hamop. [mapaBnuyeckuil ymap, CKOpocTbh (PpoOHTa yaapHOM
BOJIHBI, (ha3a runppoynaapa. [Ipsmoit u Henpsimoit ruapoynap, gop-
myna JXXykoBckoro. CriocoObl 00pbOBI ¢ THIPOYIAPOM.

CtpyKTypa 1 KOMIUIEKTYIOLME THIPABINYECKOTO IPUBO/IA

JluHamudeckuit 1 00bEMHBIA MIPONPUBOJ, 00IACTH MPUMEHE-
Hus. CTpyKTypa NPUHLMII JEHCTBUS, OCHOBHBIE IApaMETpbl, Ipe-
UMYIIECTBA U HEIOCTaTKU OOBEMHOIO TMAPONPHUBOJA. XapaKTepH-
CTHKH PabOYMX JKUAKOCTEH THAPONPHUBOJA, OCOOEHHOCTH B3aUMO-
JEUCTBUS C OTPAaHUYMBAIOIIUMH CTEHKAMH KaHAJIOB.

Knaccudukanus u npuHIUNI 1eHCTBUS 00bEMHBIX THAPOMAIIIHH.
Oo6wemuble 1 MexaHuyeckue norepu, oouwmit KIIJI. Koncrpykuuu,
IIPHUHIIMAIT I[CflCTBI/I?I, XAPAKTCPUCTHKU HICCTCPCHHBIX, JIONMACTHBIX,
BUHTOBBIX, AKCHAJIbHO- U PAJHAIbHO-TIOPIIHEBBIX HACOCOB U THPO-
MoTOpoB. Ompenenenue paboyero oobemMa M €ro peryaupoBaHUE.
KoHcTpykius v MpUHLUN AEHCTBHS MOPLIHEBIX, IUTYH)KEPHBIX, Te-
JIECKOITMYECKNX, MEMOpPaHHBIX, CHUJIb(QOHHBIX THUAPOLMIHHIPOB.
HuddepenunanbHas cxema BKIIOYEHHS MOPIIHEBOTO TMIPOLMINH-
apa. Pacder pabounx mapamMeTpoB THIPOMAIIHH.

Knaccudukanus rugpoannaparypsl. HasHaueHue, KOHCTpyKLuS,
IIPHUHIIMAIT I[CflCTBI/I?I, OCHOBHBIC PACUCTHBIC 3aBUCUMOCTH KJIallaHOB
naBiieHus (IIPeIOXPaHUTEIbHBIX, HANOPHBIX, MEPETUBHBIX, PEIyK-
LIMOHHBIX, 00OpaTHBIX, OOpaTHBIX yINpaBisembix). Jpoccenu, pacuer
noTephb JaBJeHUs Ha apoccere. Perynastopsl noroka. Jlenurenu mno-
ToKa. Pene naBieHus u BbIIEpKKU. Pacmipenenurenu: Ha3HavYeHUE,
kiaccuukanus, npuHIUN aeictBus. CreneHb NepekpbITUs pado-
YHX OKOH 30JIOTHHKOBOI'O paCpeacianuTeid, 30Ha HCUYBCTBUTCIIBHO-
ctu. ['mapoakkymynaropsl. MoyabHbIE THAPABIMYECKHUE alllIapaThl.

OuIbTpHI: KIaccuPUKaus, KpUTEPUH BbIOOPA, MECTA YCTAHOBKHU
B cucTeme ruaponpuBona. Cenaparopsl. ['uapodaku: GpyHKIHOHAb-
HOE Ha3zHayeHHe, pacyeT pabodero oObeMa M TEIUIOBOro OanaHca,
0CO0EHHOCTH KOHCTPYKTHUBHOI'O HCHIOIHEHUs. Oxnaxaenue paboden
KHUIOKOCTH. Macasusie CTaHIINNU. FI/IHPOJ’II/IHI/II/I: Knaccn(bm(aunﬂ, uc-
MOJIb3yeMble MaTepHabl, CIOCOObI MOHTaXa. PacueTr nuamerpa Tpy-
6ormpoBoa.

TumoBsle cxeMbl 00BEMHOTO THUAPOIIPUBOAA

[Tonstre o auckperHoM npuBoje. Kinaccudukarms JUCKpPETHBIX
THIPONIPUBOIOB. [IprHIMITHATBHBIC THAPABINICCKHE CXEMBI, YCIIOB-
Hble 0003HaueHUs. CTPYKTYpHBIA aHAIU3 U CUHTE3 CXEMBI HEepery-
JUPYEMOTO THAPOTIPHUBO/IA.

YpaBHEeHHE TUHAMUKH pad0Yero opraa TuporpuBoIa MOCTyTa-
TEJIBHOTO JIBFOKEHUS M €T0 pelieHue. Pacder cTaTHYeCKHX XapakTe-
PUCTHK 00BEMHOTO MpHBOJa. MeToauKa pacuyera BpalaTelbHOTO U
MOCTYIATEIILHOTO THAPONPUBOOB. BEIOOp ammaparyphl, Hacoca U
THIPaBIMYECKOTO JABUTATENS IPUBOJIA.

CriocoObl peryaMpoBaHUs CKOPOCTH JBMXKCHHS THAPOJBUTATE-
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neit. Ctynenuaroe peryaupoBanue. OObEMHBIN U IPOCCEITBHBIN CIIO-
coObl. [locnenoBaTensHOE M MapajuleIbHOE BKIIOYEHHE APOCCEIIS.
Crabuinzanusi CKOPOCTH JIBH)KEHUS UCIIOJIHUTEIBHOTO MEXaHU3Ma
pu nepemeHHou Harpyske. KIIJ[ u Harpy304Hble XapaKTepUCTUKH
npuBojia. CpaBHEHHE CIIOCOOOB PETYIUPOBKHU.

[IpuHnun neWcTBUSA U CTPYKTypa IHEBMATUYECKUX IIPUBOJOB.
[IpeumyiiecTBa 1 HEIOCTATKU MTHEBMAaTUYECKUX NpUBOI0B. Knaccu-
¢bukanus mHeBMoaBHuTraTenei. Mcrounnku nutanus. CBolicTBa BO3-
nyxa. TepmoauHaMuyeckue MPOUECCH MHEBMONPUBOJIOB. OCHOB-
HBIC 3aKOHOMEPHOCTH TEYECHMS BO31yXa B [IHEBMOJIIMHUAX. Y paBHE-
HUE CKOPOCTH M pacxoja, ompeiesieHue MPONyCKHONW CIIOCOOHOCTH
IHEBMOJIMHUN. OnpeiesieHre BpEMEHHU HaIlOJIHEHUS U OTIOPOKHEHUS
ITHEBMOEMKOCTEM. DJI€MEHTHI THEBMOANNIAPATYPbl BBICOKOTO JaBJie-
HUs. /[IluHaMU4yecKkuil pacyeT THEBMOABUTATEIICH.

na3 9
['pynnoBsie KOHCYJIBTALIMU 2
BCEI'O 17 | 17 17 95
4.2. CopepskaHue NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA
HanmenoBanune CamocrosTenpHas
No K-Bo paboTa Ha 1moaro-
W paszzeina Aucuu- Tema npakTH4ecKkoro (CEMMHapPCKOIo) 3aHATUS qacos | Tosky K aymrop-
IIJIMHBI HBIM 3aHATHAM
cemectp Ne 7
1 ['mapocraTuka Cuna aBineHus Ha IUIOCKUE U KPUBOJIMHEH-
HbIE [TOBEPXHOCTU. 3aKOH ApXumena. 2 2
JlaBieHrEe B HEOJTHOPOJIHBIX Cpesiax
OcHOBBI KMHEMA- OCHOBHBIE 3aKOHBI JBW)KCHHS JKUIKOCTH.
TUKU U IMHAMUKA | YpaBHEHUE pacxoja. Y paBHEHUE HEPa3pbIBHO-
KUAKUX CPENl. CTH NOTOKa. YpaBHeHHe bepHyin. 3 3
[Torepu Hamopa Ha TpeHUE O MOTINHE.
ITorepu Hanopa Ha TPEHHE Ha MECTHBIX CO-
IIPOTUBJICHUSIX.
I'mopaBnuueckuit [MuapaBnuueckuii pacuer TPyOOMpPOBOJIOB,
pacuet TpyOonpo- | Tpu 3anauu. [TocTpoeHue ruipaBIuveckoil xa- 2 2
BOJIOB PaKTEPUCTUKHU TMPOCTOTO U CJIOXKHOrO Tpydo-
ITPOBOJIOB.
CtpyKTypa 1 KOM- CTpyKTypHBIN aHalu3 OOBEMHBIX MPHUBOJIOB.
IUIEKTYIOIIME TUA- | YCIOBHOE 0003HaueHue U (YHKIHOHAIBHOE
PaBJIMYECKOTO MpHU- | Ha3HAYEHUE anmapaTypbl IPUBOJA.
BOZA I'uapoHacocs! U THAPOMOTOPEI, pacdeT Tpedy-
€MbBIX IKCIUTyaTallMOHHBIX MapaMeTpoB, Mapai-
JIEJIBHOE ¥ IIOCIIEA0BATENBHOE BKIIFOUEHUE HACO- 4 4
COB.
Pemienue ypaBHeHUs! TMHAMUKH paboyero op-
raHa TUAPONPUBOJA MOCTYNATEIBHOIO ABIKE-
Hus. JuddepenuunanpHas cxema BKIIOYECHHUS
TUIPONIPUBO/IA.
Tunosble cXeMBI CHHTE3 NPUHIMIHAIBHBIX CXEM AMCKPETHOTO 6 6




00BEMHOT0 THIPO-
NpUBOIA

NENCTBUS MPHUBOJIOB IMOCTYMATEIIBHOIO U Bpa-
maTCJIbHOIO ABUXKXCHUA.

Pacyer ruapocucTeMbl HEpETyJIUpPyeMOTo
00BbEMHOI0 MPUBOJIA MOCTYMATENBHOTO JIBUXKE-
HUS1, BHIOOP Hacoca U HeOOXOAUMOM rHApoaria-
paryphl, YTOYHEHHE JKCIUIyaTallMOHHBIX I1apa-
METpPOB IIPUBO/IA.

JIpoccenbHBIN crmoco0 peryaupoBaHus CKOPO-
CTH JBIKEHHUS THJIPOJBUTATENSl MOCTPOCHUE
Harpy304YHbIX XapaKTEPUCTHK.

OO6beMHBII cIoco0 peryanupoBaHusi CKOPOCTH
JBH)KEHUA THAPOJIBUATATENS IIOCTPOCHUE HATPY-
304YHBIX XapPaAKTEPUCTHK.

BCETo: | 17 17
4.3. Copnep:xanue J1a060paTOPHbIX 3aHATHIA
HanmenoBanue
Ne azzena JUCIH Tema 1a6opaTopHOro 3aHATUSA K-Bo ua- | K-go ua-
n/m pasjcra Auet patop COB cos CPC
TUTHHBI
cemectp No 7
H3mepeHune cTaTH4ecKoro, JMHAMUIECKOTO
1 TIOJIHOTO JIaBJICHUH.
1 I'mapocraTuka A 2 2
Pacnpenenenue THJIPOCTATUIECKOTO
Haropa B Pa3HOPOAHBIX JKUIAKOCTIX
HccnenoBanue peXMMOB JBYDKEHUS KHI-
KOCTH.
OCHOBBI KHHEMa-
Omnpeneneane kodpduipierra TpeHus (ko-
2 THKA W JIUHAMHUKA 6 6
s dunmenta Japen).
KHUJIKHX CPEI.
Onpenenenne kKodhPuIIEHTa MECTHOTO
COIIPOTHBIICHMUS.
. ITocTpoeHne pacxoIHOM XapaKTEPUCTUKU
I'mapaBnrueckuii P P 1 P P
MIPOCTOT'O U CI0XKHOTO TPYOOIIPOBOJIOB.
3 | pacuer TpyOOIPOBO- 4 4
1108 HccnenoBanune XapaKTEPUCTHK TUAPABIH-
YeCKOro yaapa.
Crtpykrypa u Omnpenenenue pabouero o0bema mecTepeH-
4 | KOMIUIEKTyroIHE HOTO U JIOMIACTHOT'O HACOCOB 5 9
THJIPABIUIECKOTO
pUBOJIa
TumnoBele cXxembl HccenenoBanue Harpy304HbIX XapaKTEpH-
5 | 00BeMHOro  THUAPO- | CTUK OOBEMHOTrO NMPHUBOJA MPH MapajIeIbHOM 3 3
pUBOJIA Y TIOCJICZIOBATEIbHOM BKITFOUCHUH JIPOCCEIISI.
HUTOI'O. 17 17
BCETO: | 34




4.4, Conep:;xkaHue KyYpcoBOil padoThl

He npenycMoTpena yueOHbIM MIIaHOM

4.5. Conep:xxanue pacueTHO-rpagu4ecKoro 3aiaHusl,
UHIMBUAYAJIbHBIX JOMALIHUX 3a]aHUI

Y4eOHBIM IIaHOM npeayCMOTPCHO BBIINTOJIHCHUC MHANBUAYAJIbHOI'O JOMAITHCTO

3aJaHuA.

s}

N/I3 BitOUaeT BHIIOJIHEHHE 3 TAIOB:

1. Ha ocHoBe 3a1aHHOM OJIOK-CXEMBI OCYIIECTBIISETCS CUH-
Te3 MPUHIMIMATIBHONW cXeMbl TujiponpuBoja. [logkmouenue arm-
naparypbl IpU 3TOM JOJDKHO OOECNEYHTh 3aJaHHYIO IUKJIO-
rpaMMy pabOThI THAPOIBUTaTENeH TPUBOIA.

2. IlpoBeneHue ruApaBIMYECKOrO pacuera pa3paboTaHHON
CXEeMbl 00BEMHOTO MPUBO/IA.

3. OCHOBBIBAsICh Ha IAaHHBIX TUPABINYECKOTO pacyeTa ocy-
HIECTBIISIETCS. KOMIUIEKTAIS THAPOAIAPATYPOl ¢ TpeOyeMbIMU
IKCIITyaTallMOHHBIMU MapaMeTpamMu pa3pabOTaHHON CXEMBbI IpHU-
BOJIA.

B mporiecce  BBINOJIHEHHST MHIMBUTYJTbHBIX JOMAIITHUX 3a[aHHI
OCYILIECTBIISIETCS] KOHTAKTHAs paboTa 00y4aroIIerocs ¢ mperojaBare-
neMm. KoHcynbTalmy mpoBOASTCS B ayIUTOPUS W/WITU TIOCPEICTBAM
ANIEKTPOHHOW MH(POPMAIIIOHHO-00pa30BaTEIbHON Cpe/bl YHUBEPCH-
TeTA.

5. OHEHOYHBIE MATEPHUAJIBI JIsA TIPOBEJAEHUSA TEKYIHIET'O KOH-
TPOJISI, TIPOMEXYTOUYHON ATTECTALIUU

5.1. Peaau3zanusa KkoMmneTeHui
Komnerennust ITIK-12 Cniocoben pa3padaTsiBaTh U UCTIOIB30BaTh dHEProcOeperaro-

e TCXHOJIOTHH B HpO(I)CCCHOHaHBHOfI ACATCIIBHOCTHU

HaumenoBanue HHAWKATOpa NOCTHIKCHUSA KOMIICTCHIIUN HCHOHLSyeMLIe CpeacTBa OICHUBAHUSA

TCPUAJIOB

ITIK-11.1 Pa3zpabaTbiBaeT Ha OCHOBE 3aKOHOB TeXHU4Ye- | 3ammra jJabopatopHbix padot, U3, ycr-
CKO# THJIPOMEXaHUKH CXEMBI THIPOIIPHUBOJIOB TEXHOJIO- | HBIH OMPOC Ha MPAKTUYCCKUX 3aHITHSX,
THYECKHUX MAIlWH JJIs TPOU3BOJICTBA CTPOUTEIBHBIX Ma- | 3a4erT.

MEXaHHUYECKUX TpaHCMI/ICCI/Iﬁ

IIK-11.2 Ocy1iecTBiseT COBEPIICHCTBOBAHHE CUCTEM
MIPUBO/IA TEXHOJOTHUECKUX MAIIMH 110 COKPALICHUIO 3amura /I3 , yCcTHBIN onpoc Ha NpaKTH-
METaJUIOEMKOCTH IIPUBOJIA 33 CYET IPUMEHEHUSA TUApO- | 1ECKUX 3aHATHAX, 3a9CT.

MEXaHUYECKUX U TUAPOOOBEMHBIX TPUBOAOB U THIPO-




5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA VISl IPOMEKYTOYHOMN ATTECTAIMHU

(mepeueHb KOHTPOJIBHBIX BOITPOCOB JIJIs 3a4€Ta)

HanmenoBanue CopepxaHue BOIPOCOB (TUIIOBBIX 3aJaHUN)
Ne pasjena Iuciu-
1/ TUJTUHBI
1 I'uapocraTuka OcHOBHBIC (PU3HUYECKUE CBOICTBA )KUIKOCTEH U Ta30B: INIOTHOCTD, YACIbHBIH

BEC, BA3KOCTh, CKUMAEMOCTb.
IlonsTue uaeanbHOM KUIKOCTH, €€ CBOMCTBA
®uU3NUECKUil CMBICH THAPOCTATUYECKOro faBiieHus. Ero coiicTBa
OCHOBHOE ypaBHEHHE THAPOCTATHKH
3akoH ITackans
AbcomoTHOe, M30BITOYHOE ¥ BAKYYMMETPHUIECKOE TaBICHUS.
Cuna naBieHus Ha MJIOCKUE TOBEPXHOCTH.
Cuna naBneHus Ha KpUBOJIMHEWHBIE TIOBEPXHOCTH.
IIpe30MeTpuuecKas BBICOTA, IbE30METPUYECKHUM Hanop. Ero cBs3b ¢ naBieHueEM
3akoH Apxumena.
OTHOCHUTENBHBIN NOKOH KuAKOCTH. IIpumepsl

2 OCHOBBI KHHEMAa- OCHOBHBIC TOHATHA KHHEMATHUKU: YCTAHOBHUBILIEECS U HEYCTaHOBHBILIEECS JBH-
JKEHUe, IMHUA TOKa, 3JIeMEeHTapHasl CTpyiika, )KHBOE CEYCHHE, THAPABINIECKUI
paanyc, CpeiHas CKOPOCTh MOTOKA SKUIKOCTH.

YpaBHeHue pacxoaa. YpaBHEHHE CpeHEN CKOPOCTH.
Cpea. VYpaBrenue bepHym 11 MneanbHON )KUIKOCTH, SHEPTETUICCKAN 1 TEOMETPH-
YEeCKHIA CMBICIT ypaBHEHUSI.

Jduaamuugeckoe gapieHue. [IpuOopsl Ui OnpeaesieHIsI JHHAMHUYIEeCKOTO JaBlie-
HUSL.

YpaBHEHUs I3MEHEHHS KOJIMIECTBA IBHKCHHUS, YACTHBIC CITydal UCIIOIb30Ba-
HUS YpaBHEHUS.

CBs3b M@Ky CKOPOCTSIMH TE€UEHHUS ra3a U CKOPOCThIO 3ByKa. Yucino Maxa.

Ob1u1re CBeACHUS O THAPABINYECKHUX MOTEPSIX.

ITotepu Hanopa Ha Tpenue, hopmyna Jlapcu- Beiicbaxa.

Pexxumbr nBuxenus xxugaxoct. Kputepuii Peifinonbca.

I'uaponrHamMuyeckoe nogodue, KpUTepuH mMogo0us.

DIEeKTPOTUIPOAMHAMIYECKAs aHAIOTHs.

TypOyneHTHOE OBIKEHUE, MYIbCAUN CKOPOCTEH 1 JaBICHHA.

AOcCoOTHAs ¥ OTHOCHTEIIFHAS IIEPOXOBATOCTh TpyOoIpoBo1oB. I'paduku Hu-
Kypanze, Mypuna.

TuapaBiarmygecky TIIAAKNE U MIEPOXOBAThIC TPYOBI, KBaJpaTHIHAast 007IacTh CO-
TIPOTHBIICHUSL.

MecTHBIE THAPABINIECKHIE COTPOTHBIICHHS, OCHOBHBIE BUIBI CONPOTHBIICHHUH.
KoadhduimeHT MecTHOTO COPOTUBIIEHUS

ITorepu Hamopa npu U3MEHEHNH CeUeHHsI TpyOOonpoBoa, Teopema bopaa-
Kapno.

MecTHBIE THIPABIMYECKIE COPOTHBIICHHSI, OCHOBHBIE BUIBI COIIPOTHBIICHUH.
Koadhdunment MmecTHOTO COTPOTHUBIEHMUS.

THUKH U JUHA-
MHKH XKHUIKHUX

3 I'uapaBnuueckuit Knaccudukanus tpyoorpoBooB. PacueT npocroro TpybomnpoBoaa, Tpy 3ajauu,
pacder TpyGo- HHCICHHBIC METO/IbI PELICHHUS.
[TocTpoeHne pacxoaHON XapaKTEPUCTHKH IPOCTOTO TpyOOoIIpoBoaa.
pOBO/OB [MocenoBarensHOE 1 MapaieIbHOE COSNMHEHIE TPYOOIIPOBOIOB, IIOCTPOCHHUE
COBMECTHOH XapaKTepUCTUKHU. PacueT cloHBIX TpyOOIIpoBOIOB.
I'mppaBnudeckuii ynap, ckopocTs ()poHTa yIapHOH BOJIHBI, (ha3a ruapoynapa.
IMpsimoit 1 HenpsiMO# ruapoynap, Gpopmyina JKykosckoro. CriocoOs! 00pbOBI €
THAPOYIapOM
OnpenerneHre pacxoaa MpU UCTEYCHUH U3 OTBEPCTUH B TOHKOW CTEHKE.
Hcreuenne ra3oB U3 eMKOCTEH IOJ JaBJICHUEM, KPUTUYICCKasA CKOPOCTD.

4 Ctpykrypa u JuHamudeckuii 1 00BEMHBIN THAPOIPUBO, 001acTh npuMeHeHus. CTpykTypa




KOMIUICKTYIOIIHE
T I/I,Z[paBHI/I‘IC-
CKOTO MPUBOA

NPUHLMUI JeHCTBUS, OCHOBHBIE NTapaMETpPbl, IPEUMYIIECTBA U HEIOCTaTKU 00BeM-
HOT'O THIPOIIPUBOJIA.
XapakTepuCcTUKH pabodrX >KUIAKOCTEH THAPOTPUBOIA
Krnaccudukanus 1 IpuHIUT AeWCTBUS 00BEMHBIX THApoManivH, oommmid KIT/I.
KoHCTpyKIMH, MPUHIMIT JEHCTBUS, XapaKTePUCTHKH IECTEPEHHBIX U JIO-
MACTHBIX, HACOC-MOTOPOB. Otpenenenue padbouero oorema.

KoHCTpyKIMH, MPUHIMIT ISHCTBUS, XapaKTePUCTHKN aKCHAIBHO- M PalHaIbHO-
MOPIITHEBBIX HACOC-MOTOPOB. PerynmpoBanne padodero oobema.

KoHCcTpyKIus, NpUHIUI AEHCTBUS MOPIITHEBHIX, IUTyHXEPHBIX, TEJIECKOIMuYe-
CKUX THAPOIMINHAPOB. Pacuer pabounx mapameTpos.

Juddepennnanbaas cxemMa BKIIOYEHHS HOPLIIHEBOTO THAPOLMINH/ADA.

HasnaueHue, KOHCTPYKIMS, IPUHIMI JEHCTBHS KIIallaHOB JaBJieHus (1peno-
XPAHUTEIBHBIX, HATIOPHBIX, MIEPETHBHBIX, PSAYKIIHOHHBIX

Hasnauenue, KOHCTpYKUHS, IPUHIUI ACHCTBHS KJIallaHOB ynpasieHus (o6pat-
HBIX, OOpaTHBIX YIPABIISEMBIX, IEIUTEICH IOTOKA).

Hasnauenue, KOHCTPYKIHS, IPUHINI ACHCTBHS KJIAlaHOB yIPaBICHHS pelie
JABJICHHS U BBIICPIKKHL.

Hasnauenue, KOHCTPYKIHS, IPHHINI ACHCTBHS PETYIIATOPOB IIOTOKA.

Jpocceny, pacyeT NOTeph JaBlICHUS Ha Ipoccere.

Pacnipenenurenu: Ha3HaYeHUe, KnaccupuKanys, NpuHInN aeicTBus. CTeneHsb
MEePEKPBITHS Pad0YNX OKOH 30JI0THUKOBOTO PACIPENEIIUTENS, 30Ha HEUYBCTBH-
TCJIBbHOCTH.

OunpTphl: Ki1accuduKalys, KPUTEPUU BEIOOPA, MECTa YCTAHOBKH B CUCTEME
THAPONPUBOJIA.

I'mppobaku: GpyHKIMOHAIBHOE HAa3HAYEHHE, pacyeT paboyero ooObemMa U Terio-
BOTO 0ajyaHca, 0COOCHHOCTH KOHCTPYKTHBHOTO MCIIONHEHHUS.

'unponrHuN: KIaccuHUKaIKs, UCTIONb3yeMble MaTepHalbl, CIIOCOOBI MOHTaXA.
Pacuer quamerpa TpyOonpoBoa.

Croco0Bbl repMeTH3aluy OABIKHBIX U HETTOJBKHBIX COSANHEHHH, UX Xapak-
TEPHUCTHKA.

5 Tumnossle cXeMBbI
00BEMHOTO TH/I-
porpuBoaa

[MonsTHE 0 MUCcKpeTHOM mpuBoIe. Kiaccupukarus TUCKPETHIX THIPOTPUBOIOB.

HpI/IHHI/IHI/IaHI)HI)Ie TUAPABINYCCKUE CXEMBI, YCJIOBHBIC O603Ha’~IeHI/I51, IIPUMEPHI.

ypaBHeHI/Ie JUHaAMUKHU pa60l1er0 opraHa npuBoJa NOCTYMNaTeJIbHOTO ABMKCHUA

Meroauka pacyeTa BpallaTeIbHOTO U MOCTYNATEIbHOIO THAPOIIPUBOIOB.

Br16op anmapatypsl, Hacoca ¥ THAPABINYECKOT0 JBUraTess IpUBoaa

CrocoObI peryaupoBaHus CKOPOCTH THIPOIBUTATENEH.

PerynupoBaHue CKOpPOCTH JIBHKEHUS, TOCIEI0BATEIbHOE U TapaIJIeIbHOE BKIIO-
yerne apoccens. KI1J] 1 Harpy304HbIe XapaKTepUCTHKH

Crabunmsanus CKOPOCTH IBHKEHUS HCIIOTHUTEIBHOTO MEXaHU3Ma IPH MIepeMeH-
HOM Harpyske.

CHHXpOHHBIE THAPOIIPHBOIBI IPOCCETHHOTO H 00BEMHOTO CITOCOOOB PETYIHUPOBa-
HUSL, IPUMEPHI CXEM.

OyHKIIMOHANBHAS CXeMa CIEIero npuoaa. Kiaccudukanuys, 9yBCTBUTEIb-
HOCTb, TOUHOCTh U YCTOMYUBOCTb T'MIPOYCUIIUTEIICH.

Cne,usmmﬁ TIPUBOJ C 30JIOTHUKOBBIMU YCUITUTECIISAMU. CI/IJ'II:I, I[eﬁCTByIOH.[PIC Ha
30JI0THHK, CTIOCOOBI pa3rpy3KH 30JJ0THUKOB.

ITpuHuMn neicTBYs U CTPYKTYypa MHEBMAaTUYECKUX IIPUBOJOB.

HpeI/IMyH_[eCTBa 1 HEJOCTATKH IMHEBMATUYECCKUX ITPHUBOJOB.

OCHOBHLIe 3aKOHOMEPHOCTHU TECYCHHA BO3/1yXa B THECBMOJIMHUAX.

YpaBHEHHE CKOPOCTH B PAcX0/a, ONpeIeIICHIE MPOIYCKHOW CIIOCOOHOCTH
ITHEBMOJIMHUH.

5.3. TunoBbie KOHTPOJIbHbIE 32IaHUSA (MATEPHAJIbI)

IJIS TEKYHIEro KOHTPOJIA B CEMECTPE

Texkymuii KOHTPOJIb OCYILIECTBIISIETCS B TEUEHUE CEMECTpa B (pOpMe BBHIITOJHEHHS M 3AIIUTHI Jia-
OOpaTOpHBIX paboT, pEIICHHS 3aa4 Ha MPAKTHYECKUX 3aHATUAX, BhIMoaHeHus 1/13.

JlaGopaTopHsbie padoThl. Jl0NycK K BBIMOJIHEHUIO Ta0OpaTOPHBIX padOT MpoBOAUTCS B (popme co-
Oece0BaHMs MPENOABATENS CO CTYJIEHTOM IO TeMe paboThl rnocie opopmiieHus padoThl B TETPAIH.



BrimonnHeHne paboT MpoXoauT Ha JTAOOPAaTOPHBIX YCTAHOBKAX B CHEIMATH3UPOBAHHON ayTUTOpHH. 3a-
[IUTa JTA0OPATOPHBIX PabOT MPOU3BOIUTCS IMOCIE MPOBEPKH MPABWILHOCTH BBIMOTHEHUS 3aJaHUs U
oopMIIeHHs OTYeTa. 3alIuTa MPOBOAUTCS B (hopMe cobeceoBaHus M0 TeMe J1TabopaTOpHOU pabOTHI.
[TpumepHBIii epedeHb KOHTPOJIBHBIX BOMPOCOB JIJISl JIOMYCKA M 3allUThI Ja0OpaTOPHBIX paboT mpea-
CTaBJIEH B Ta0IHUIE.

Ne

Tewma maboparop-
HOM pabOThI

KOHTpOJ'IBHBIe BOITPOCHI

N3mepenue cra-
THYCCKOTO, JHUHAa-
MHMYECKOTO M II0JI-
HOTO JaBIICHUIA.

Pacnpenenenue
rUapocTaTuye-
CKOro Hamopa B
Pa3HOPOJIHBIX KU
KOCTSAX

UTo npUHATO 32 HOJb MPU OTCUYETE AOCOITIOTHOTO JaBIeHUs?

MOHO JI1 MAaHOBAaKyMETPOM H3MEPUTH a0OCOITIOTHOE JaBiieHUE?

Kakas cBs3b cyliecTByeT MEKy TUIOTHOCTBIO U YACIbHBIM BECOM KU1~
Koctu?

Kak nepecuntaTh qaBjieHHe B HAop?

[MosicnuTe npunHumn neiicreus Tpyoku [Tuto-Ilpanms.

Kak nepeBectu nokazanus MmukpoManometrpa MM-250 B [1a?

[Touemy mukpomanomerpa MM-250 3anpasisieTcss cnupTOM?

KakoBo MakcuManbHOE 3HaYCHHE BAKyyMMETPUUYECKOT0 Haropa?

[Mosicaute 3¢ ekt dponrana ['epona.

[ToueMy riryOMHHBIE HACOCHI OITYCKAIOT B CKBXKHHY, a HE PacrlojararT
HaBepxy, 4To Oosee yaooHo?

[lepeuncnure cBOCTBA THAPOCTATUYECKOTO IaBICHUSI.

Kak n3meHnsercs ruipoCTaTHYECKOE 1aBJICHUE C YBEIUUYEHUEM TTTyOUHBI
MOTPY>KEHUS?

N3006pa3ute 3mopy abCOMFOTHOTO M H30BITOYHOTO THIPOCTATHIESCKOTO
JABJICHUS, IEUCTBYIOIIETO Ha BEPTUKAIBbHYIO CTEHKY U TOPU30HTAILHOE
JTHO OTKPBITOT'O COCYJIa C KUAKOCTHIO.

OObscHUTE YCTPOWCTBO U MPUHIUI JACUCTBUS KUAKOCTHBIX TPHUOOPOB:
bE30METPa, MaHOMETpa, BaKyymmeTpa, auddepeHIHaIbHOTO MaHO-
MeTpa.

OO0BsicHUTE MPUHIIUIT IEUCTBUSI MEXaHUYECKUX MTPUOOPOB ISl U3MEpe-
HUA naBieHus. Kak BIusieT BbICOTa yCTAHOBKY MEXaHUUECKOTO MAaHOMETPa
Ha €ro Mnoka3aHus?

Uccnenosanue
PEXKUMOB  JBUXKeE-
HUS XKUIKOCTH.

[aiiTe onpenenenne BA3KOCTH KUAKOCTH.

HazoBuTe XapakTepuCTUKU BSI3KOCTH, UX Pa3MEPHOCTb U CBA3b MEXIY
HUMU.

Kak u3mensiercst BA3KOCTb KaneJabHbIX KUKOCTEN U ra30B IPU U3MEHE-
HUU TEMIIEpATyphbl U 1aBJICHUSA?

ChopmynupyiiTe 3aKOH KUIKOCTHOTO TpeHHs: HploToHA.

Uto Ha3bIBaeTCA UACATBHON )KUIKOCThIO? B Kakux cirydasx UCHOJIb3Y-
eTCsI DTa MOJIEND KHUIKOCTH?

JlaiiTe omnpeneneHUe TPACKTOPUM JKUAKOW YaCTULBI, JIMHUU TOKA,
TpYOKHU TOKa, CTPYH, )KUBOT'O CEUEHHUS MTOTOKA, YIIEMEHTAaPHON CTPYHUKH.

Yro Ha3bIBaETCSA pPacXoJOM KHUAKOCTU, U KAKOBBI €IMHULIBI €r0 U3ME-
peHus?

JaiiTe onpezneneHue cpeaHeil ckopoctu nmoroka. Ilo xakoit ¢opmyse
OHa omnpeaensieTc?

UYro Ha3bpIBacTCA ypaBHEHUEM HEPA3PHIBHOCTH MTOTOKA KUAKOCTU?

Kak n3menurcs cpeitsisi CKOpoCTh B )KHBOM C€YEHHH TIOTOKA, €CJIN ILIO0-
I13/]1b CEYECHUS] YMEHBIINUTH (YBEIMUNUTH) B J1Ba pa3a’?

Kaxkoe paznnure Mexay yCTaHOBUBIIMMCS U HEYCTAHOBUBILIUMCS, paB-
HOMEPHBIM U HEPABHOMEPHBIM JIBIKEHUEM SKUJIKOCTH?

B 1eM cocTouT oTIIMYME TAMUHAPHOTO peXUMa ABMKEHUS )KUIKOCTH OT
TypOyneHTHOro?




No | Tema nmabopatop- KonTponbHbIE BOTPOCHI
HOM paboTHI
[lepeuncnure (HakToOpbl, OT KOTOPBIX 3aBUCUT PEKUM JBUKCHUS KUI-
KOCTH.
HazoBute kputepuil, Onpeneistommii pekuM IBUKEHHS KUIKOCTH,
HAIUIIATE €r0 POPMYITy, YKAKHUTE €ro Pa3MEPHOCTD.
B uem dusnuecknii cmpica uncna Pelinonbaca?
Urto Ha3bIBaeTCs, KpUTHUYECKUM uucioM PeliHonbaca? Yemy paBHO ero
3HaYEHHE JIJIs OTOKA JKUIKOCTH B KPYTJIOi TpyOe?
3aueM HYXKHO 3HATh PEXKUM JBUKCHUS KUIKOCTH?
3 Hanumure dopmyny ang onpenenenus noTepb Hamopa Ha TPEHUE MO
JUTHHE.
Ot yero 3aBUCHT KOA(PGUIUEHT THAPABIMYECKOTO TPEHHUs] B 0OIIEM
cinyyae?
JlaiiTe onpenenenye 3KBUBAJICHTHON HIEPOXOBATOCTH.
Onpezenenue Kaxkue cyiecTBytoT 30HBI CONPOTUBJICHUS MPU ABUKEHUU KUIKOCTH
B TpyOax?
koo dunmenTa 0 . o
perus  (ko5pdu- T 4€T0 3aBACAT KOO PHUIIMEHT TpeHUs B KKIOH 30HE?
werra Jlapen). Kakoii creneHu cKkOpoCcTH MPOMOPIMOHANBHA MTOTEPs HANopa Mo JUIMHE
JUTSL pa3JIMYHbBIX 30H COMPOTUBIICHUS?
Uem 00bsICHSIETCS BO3pAaCTaHUE THIPABIUYECKOTO COIIPOTUBICHUS TPH
nepexo/ie OT JAMHUHAPHOTO PeXUMa K TypOyIeHTHOMY?
OT yero 3aBUCHUT CTETEHb BIUSHUS IEPOXOBATOCTH TPYO HA TUPABIIU-
YECKOE CONMPOTHUBJICHUE TP TYpPOYICHTHOM pexume?
[Touemy dopmyna AnbTiIyIis Ha3bIBa€TCS YHUBEpcATbHOU? J1id Kakux
30H CONPOTHUBIICHUS OHA TPUMEHUMA?
4 Omnpenenenue Uro Ha3bIBaeTCs, MOTEpEN HAmopa Ha MPEOJI0JICHHE THIPABINYECKUX
Koo PunmenTa COINPOTUBIICHUI?
MECTHOTO  COIPO- HazoBure aBa Buia noteps Hamopa.
TUBJICHHUS. Hanummre hopmyity ams onpeaesieHus MECTHBIX ITOTEph HATopa.
Ot uero 3aBUCUT KOI(PPUIIMEHT MECTHOTO COTMPOTHUBIICHUS TPU JIAMHU-
HapHOM | TypOYJIE€HTHOM pexume?
JaiiTe onpenenieHre YKBUBAJIEHTHOW JJIMHBI MECTHOTO COIIPOTUBIICHHUS.
Kak omnpenensitorcs noTepu Haropa OMbITHBIM ITyTeM?
UTto ciocoOCTBYET CHUYKEHUIO BETTMYUHBI KMC?
) Onpenenenue UTto Ha3bIBalOT NPOCTHIM TPYOOIIPOBOAOM?
XapaKTEPUCTUKH Kakoii pyHKIIMEH onuchIBaeTCS XapaKTepUCTHKA CETH?
mpocToro  Tpyodo- Kak m3mensiercs xapakTepuCTHKA CETH TIPH YBEITUYCHUU THIpaBIUYE-
IIPOBOAA. CKOTr'0 CONPOTUBJICHHUS?
Omnpenenenue Kaxk ctposT moctpoeHue XapakTepUCTUKH CETH TPYOOMpOBOa COENHU-
XapaKTEPUCTUKH HEHHBIX MOCJIEA0BATEIBHO?
MOCJIeI0BATENb- Korna ucnone3ytoT nociaenoBaTenbHOE COEMHEHHE TPYOOIIPOBOIOB?
HOTO W Napajieib- Kak cTpossT mocTpoeHue XapakTepUCTUKH CETH TPYOOIPOBOJA COSIH-
HOTO COEIMHEHHMH | HEHHBIX MapauieIbHO?
TpyOOIIPOBOJIOB. Korna ncnons3ytor napasmienbsHOe CoeTMHEHUE TPyOOIPOBOIOB
6 Onpenenenue Kaxk onpenenuts MOAysIh 3y0UaTOTO 3arieTuieHus Hacoca?
AKCIUTyaTal[MOH- Jlyis gero nmpeaHa3HAYeHbI HACOCHl 00BEMHOTO THIIA?
HBIX  XapakTepH- Uem TeopeTnyueckasi MpOU3BOIUTEILHOCTh HaCOCA OTIIMYAETCS OT (hak-
CTUK  OOBEMHBIX | THYECKON?
HAacOCOB. Kak mo m3BecTHBIM XapaKTepUCTUKaM HAcoca OMPEETUTh ONTHMATb-

HbIE PEXHUMBbI paboThHI?

Kak yctpoen u paboTaer mectepeHHsblii Hacoc?

B uem otnmuue B ycTpoiicTBe U paboTe MIacTUHYATBIX HACOCOB OJHO-
KpaTHOTO U ABYKPATHOTO JIEHCTBUS?




No | Tema nmabopatop- KonTponbHbIE BOTPOCHI
HOM paboTHI
7 Omnpenenenue N306pa3ute BOZMOKHBIE CXEMbI BKITIOUEHUS JPOCCEIIS B CXEMY

KIII n Harpy3ou- IIpu ycranoBKe apocceis apaulesIbHO Ul YBEIIMYEHUsT CKOPOCTH €ro
HOM  XapakTepu- | HalO OTKPBITh WU 3aKPbITH?
CTUKM TUAPOIPH- IIpu ycTaHOBKE ApOCCEIId OCIEA0BATENBHO IS YBEIUYEHUS CKOPOCTH

BOJa IOCTyNaTejib-
HOI'O ABHXKXCHMHA.

€ro HaJl0 OTKPBITh WJIH 3aKPbITh?

Kak 3aBucut KI1/] mpuBona ot criocob6a yCTaHOBKH JIPOCCEITSL.

B kakom cimydae makcumanbHO BO3MOKHBIN o0mmit KITJI ruaponpu-
BOJIa HAOIIOIAeTCS MIPU MIOCIIEI0BATEIBHON YCTAHOBKE JIpOCcCens?

[Touemy mpu ApoccenbHOM CIOCOOE pPEeryiupoBaHUS HE JOCTUTAETCS
cTabunu3aius CKOPOCTH MPU IIEPEMEHHOM Harpy3ke?

Urto Takoe CKOPOCTh XOJIOCTOro Xoaa?

Urto Takoe Harpy3ka TOpMOXKEHUs?

B uem gocTonHCTBO 00BEMHOTO THAPONPUBO/IA APOCCEIHHOTO PETYIH-
pPOBaHMsI C APOCCENIEM Ha BbIX01€?

IIpakTH4yeckue 3aHATHS. TGKYIHI/If/'I KOHTPOJIb I1O ITPAKTHYCCKUM 3aHATHAM OCYIICCTB-
JICTCA B (bOpMC BBIIIOJTHCHUA IIPAKTHYCCKOI'O 3a/laHUsA, pCHICHUSA 3a/1a4 1 CO6€C€I[OB3HI/I$I

I1I0 KOHTPOJBbHBIM BOIIPpOCaM

Ne Tewma 3ansaTHA KoHTpoiibHBIE BOIIPOCHI
1 Cuna naBiieHus Ha ITonsiTHE CMOYEHHOW ITOBEPXHOCTH.
IUIOCKME W KPHUBOJIH- Kak omnpenenuTs 4MCIEHHOE 3HAYEHUE CUIIBI, JCHCTBYIOIIEH Ha
HEHHBIE MOBEPXHOCTH. | IJIOCKYIO IOBEPXHOCThH?
3akoH Apxumena. BnusiHue yria HakJIoHa TOBEPXHOCTU HA BEJIMYUHY CHIIBI JaBJICHMUSL.
JlaBiieHne B HEOH- Kak onpenennTs YuCIEeHHOE 3HaY€HUE CUIIbL, IEHCTBYIOIIEH Ha KPU-
HOPOJHBIX Cpeax BOJIMHEWHYIO IOBEPXHOCTH?
YTO NOHMMAIOT IO UEHTPOM JIABJICHMS, KaK ONPEAEIUTH €T0 M0JIO-
KeHue?
Kak pacnipenensercs BelM4rnHa JaBICHHS B CMECH )KUIKOCTEN C pas-
JIUYHOM TIOTHOCTH?
OO6mwsacuuTe >¢dexT GponTana I'epona.
3akoH Apxumena.
2 OCHOBHBIE 3aKOHBI ChopmynupyiiTe 3aK0H KUIKOCTHOrO TpeHHs HploToHa.
JBUKECHUS JKUJKOCTH. Yto Ha3bIBAETCS UACATBHOM )KUIKOCTHI0? B KakuX cirydasx UCIOJb-
VYpaBHeHUe pacxona. | 3yeTcs 3Ta MOJEINb KUJIKOCTH?
VYpaBHEHME HEpa3phIB- JaiiTe onpeneneHne TPAEKTOPUM KUJIKOM 4YaCTHUIIBI, JIMHUU TOKa,
HOCTH TOTOKa. YpaB- | TpyOKH TOKA, CTPYH, )KUBOTO CEYCHUS TIOTOKA, IJIEMEHTAPHON CTPYHUKH.
HeHue bepHymm. UTto Ha3bIBAETCS PACXOIOM KHUJIKOCTH, U KAKOBBI €IMHUIIBI €70 U3-
MepeHust?
Maiite onpeneneHue cpeHeit ckopoctu noroka. Io kakoit popmyie
OHa ompeaesieTcs?
Uto Ha3bpIBaeTCA ypaBHEHHUEM HEPA3PhIBHOCTU MOTOKA KHUJIKOCTHU?
Kak u3MeHHuTCs cpeiHssi CKOPOCTh B )KMBOM CEUEHUU ITOTOKA, €CIH
IJIONIA/Ib CEYEHUsI YMEHBIINUTD (YBEJTMUNTD) B /iBa pa3a’?
3 Pexxumbl  nBHXKE- Kakoe paznuune Mexay yCTaHOBUBIIMMCS M HEYCTaHOBUBIIMMCS,
HUS KUJIKOCTH PaBHOMEPHBIM U HEPABHOMEPHBIM JIBH)KEHHUEM KHJIKOCTH?
[Torepu Hanopa Ha B yem cocTouT oTIIMYME JAMHUHAPHOTO PEKHUMA JIBHKEHUS KHU]IKO-
TPEHUE U MECTHBIX CO- | CTH OT TYpOYJIEeHTHOIr0?
MIPOTUBIICHUSIX [lepeuncnure ¢GakTopbl, OT KOTOPHIX 3aBUCUT PEXHUM IABUKCHUS
KHUJIKOCTH.
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HazoBure kputepuid, onpeaesitolnil pesKuM IBUKEHUS )KUIKOCTH,
HaIHIIUTE ero GOpMYITy, YKOKUTE €r0 Pa3MEepHOCTb.

B uem ¢usnueckuii cMmpict uncia Pelinonbaca?

Urto Ha3bIBaeTCs, KpUTUUECKUM unciaoM PeitHonbaca? Yemy paBHO
€ro 3Ha4eHHe I MOTOKA KUAKOCTU B KPYyrJioi Tpyde?

Ot yero 3aBUCHT KO3()(PULIMEHT THAPABIMUECKOTO TPEHHS B OOIIEM
ciy4ae?

[aiite onpeneneHue 3KBUBAJICHTHON IEPOXOBATOCTH.

Kakwue cymiecTByoT 30HbI CONPOTUBIICHUS IPU ABHIKEHUU KHUJIKO-

CTH B TpyOax?

Ot yero 3aBUCUT KO3 (HUIIMEHT TPEHUS B KaXk10i 30He?

Kakoii cTemeHu CKOpOCTH MpPOMOPLUOHANBHA MOTEps Hamopa Mo
JUIMHE 11 Pa3JIMYHBIX 30H COPOTUBIICHUS?

Yem 0OBsICHSIETCS BO3pacTaHUE TUAPABIUYECKOIO COMPOTUBICHUS
MIpHU TIEpPEXO0ie OT JJAMUHAPHOTO pexuMa K TypOyJIeHTHOMY?

OT 4ero 3aBUCUT CTENIEHb BIUSHUS IEPOXOBATOCTU TPYO HA TU]IpaB-
JIMYECKOE COMPOTHUBIICHUE MPU TYPOYJICHTHOM pexKUME?

[Touemy hopmyna AnbTIIyNs Ha3bIBaeTCs yHUBepcaabHOU? Jlis ka-
KHMX 30H COIIPOTUBJIEHUS OHA IPUMEHUMa?

Ot yero 3aBUCHT KOO(PPHUIIMEHT MECTHOTO CONPOTUBIICHUS MPU Jia-
MUHApHOM U TYpOYJICHTHOM pexume?

JaiiTe onpeneneHue SKBUBAICHTHOM JUIMHBI MECTHOTO COTPOTUBIIE-
HUSL.

Kak ompenenstorcss noTepy Haropa OMbITHBIM ITyTeM?

Yto c1ocoOCTBYET CHUKEHUIO BETMUMHBI KMC?

4 IM'mppaBnuueckuit HazoBure 1Ba Bu1a morepp HAmopa.
pacuer TpyOOMIpOBO- YTo HA3BIBAIOT MPOCTHIM TPYOOIPOBOIOM?
noB, TpHu 3amauu. Ilo- Kakoii pyHKIIMElH onuchIBaeTCS XapaKTepUCTHKA CeTH?
CTPOEHHE THJIpaBIIU- Kak u3Mensercs XxapakTepucTuKa CeTU MpU YBEIMYEHUH TUpPaBIIu-
YECKOM  XapaKTepH- | YECKOTO COIIPOTUBIICHUS?
CTUKH IPOCTOTO U Kak cTposiT mocTpoeHne XxapakTepUCTHKU CETH TpyOompoBojaa co-
CIIO)KHOTO TPYOONpo- | eAMHEHHBIX MOCIEI0BATEIBHO?
BOJIOB Korzna mcnons3yroT nocieaoBareinbHOE COEIUHEHUE TPyOOonpoBo-
noB?
Kak cTpossT moctpoeHne XxapakTepUCTHKU CETH TpyOompoBojaa co-
€IMHEHHBIX MapauIenbHO?
Korna ucnosnp3yroT napamieabHOe COeTMHEHUE TPyOOIpoBOI0B
5 CTpyKTypHBI aHa- Knaccudukanust ruaponpuBoaoB. JIMHAMUYECKUA M OOBEMHBIN

U3 00BEMHBIX MPUBO-
JIoB. YcioBHOe 000-
3HaueHue U (QPYyHKIHO-
HAJIBHOE Ha3HAYCHUE
anmapaTtypsl MPUBOJIA.
l'unponacocsl U TUA-
pOJBHTATENI, pacyeT
TpeOyeMbIX OIKCILTya-
TAIITUOHHBIX r[apaMeT-
pOB.

TUAPONIPUBOJI, 00IaCTH PUMEHEHUS.

CrpyKTypa NpUHIUN AEUCTBUS, OCHOBHBIE TApAMETPBbI, IPEUMYyIIIe-
CTBa M HEJJOCTATKU 0ObEMHOTO THAPOTPUBO/IA.

KoHcTpyknus, NpUHIAIT JEHCTBHUS NOPIIHEBBIX, IUTYH)XKEPHBIX, Te-
JIECKOMMYECKHUX THIPOIMINHIPOB. Pacdyer pabounx mapaMeTpos.

JuddepennnansHas cxema BKIOYSHHS TTOPITHEBOTO THAPOIMINH-
apa.

HazHnaueHue, KOHCTPYKIIHS, IPUHITUT JEHCTBHS anmapaTypbl THIPO-
MPUBOJA.

OunbTpsl: KIaccuuKamms, KpUTEPUH BEIOOPA, MECTa YCTAHOBKH B
CHCTeMe THAPOIPUBO/A.

I'unpobaku: GyHKIIMOHATFHOE HA3HAYEHHE, pacueT padoyero o0b-
eMa M TeIUIOBOTO OajlaHca, 0COOEHHOCTH KOHCTPYKTUBHOTO HMCIIOJTHE-
HUSL.
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I'maponuuum: Kinaccu@uKanus, UCHONb3yeMble MaTepHalbl, CIO-
coObl MOHTaka. Pacyer nuametpa TpyOorpoBoa.

Yem Teopermyeckas IPOU3BOIUTEIBHOCTh HACOCA OTIMYAETCA OT
(bakTu4eckoi?

Kak 1o W3BECTHBIM XapaKTEPUCTHMKaM HAcoca ONPEINEIUTh ONTH-
MaJIbHbIE PEXUMBI PaOOTHI?

Kak yctpoen u paboTaeT mectepeHHbIi Hacoc?

B uem oTiinuune B ycTpoiicTBe U pabOTe MIIaCTUHYATBIX HACOCOB OJ1-
HOKpPAaTHOI'O U IBYKPaTHOI'O JEHCTBU?

6 Pemenne ypaBHe- KoHcTpykuus, NpUHLIKI JEHCTBUS NOPIIHEBBIX, INTYHKEPHBIX, TeE-
HUS JUHAMUKUA pabo- | JECKONMUYECKUX TUAPOLMINHIPOB.
4ero oprasHa THJIPO- Pacuet pabounx napaMeTpoB MOPIIHEBBIX THIPOIMINHIPOB.
IIPUBOJA IOCTyIa- VYpaBHeHHE JUHAMUKHU HOPIIHS €ro (PU3HYECKUH CMBICIL.
TENBHOIO  JIBUIKECHHUS. UYeM BbI3BAH POCT AABJICHUS IIPU ITYCKE THAPOABUTATENSL
JuddepenunanbHas JuddepenumanbHas cxema BKIIOUEHHs TTOPIIHEBOIO M'MIPOLMIINH-
cxema BKJIFOYEHUS | JIpa.
TUIPONIPUBO/A. VYcioBue paBeHCTBa CKOPOCTEN MPHU peBEpCeE.
7 CuHTE3 NpUHLMIHN- [Tonsatue o nuckperHoMm npuoje. Kiaccuduxanus AUCKPETHBIX
QJIbHBIX CXEM JUCKPET- | TUAPONPUBO/IOB.
HOT'O JEHCTBUS NIPUBO- ITopsanok pacuera BpallaTeNIbHOIO U MOCTYINATENIBHOIO TUAPOINPH-
JIOB IIOCTYIIATEJIbHOTO | BOJOB.
U BpAILLATEJILHOTO JIBU- Bei0op ammapaTypsl, Hacoca U THAPABIMYECKOrO JIBUTATENs IpU-
HKEHHUSL. BOJA
Pacuer  ruapocu- Crioco0b! peryIupoBaHusi CKOPOCTH T'HIPOABUTaTEIEH.
CTEMBl HEperyJaupye- PerynnpoBanue CKOPOCTH JBHUKEHUs, IIOCIIEIOBATEIBLHOE U Mapall-
MOro 00BbEMHOI0 INpH- | JenpHoe BKIroueHue aqpoccenst. KII/I u Harpy3ounble XapakTepuUCTUKU
BOJIa [IOCTYyIaTEelb- B kakoM ciy4yae MakcuMalibHO BO3MOKHBIH 001t KIT/[ ruapornpu-
HOTO JIBMDKEHUS, BbI- | BOAA HaOJIrOAaeTCsl IPH MOCe10BaTeIbHON YCTaHOBKE Apocceis?
00p Hacoca U HEOOXO- [Touemy npu 1poCCeNbHOM CIOCOOE PETYITUPOBAHUS HE TIOCTUTAETCSA
IUMOH rujpoanmnapa- | crabuin3anus CKOpOCTH MPH MepeMeHHON Harpys3ke?
TYpbl, YTOUHEHUE 3KC- Yro Takoe CKOpPOCTh XOJIOCTOrO Xoaa?
ITyaTallMOHHBIX Iapa- Yro Takoe Harpy3ka TOpMOKEHUs?
METpPOB MIPUBO/JIA. B 1ueM 10cTOMHCTBO 00EMHOTO THIPOIIPUBO/IA IPOCCEIBHOTO pery-
JIMPOBAaHUs C IPpOCCENEM Ha BbIxozae?
Crabunusanusi CKOpOCTH JIBUKEHHUS UCIIOJHUTEIBHOIO MEXaHU3Ma
IIpU IEPEMEHHON Harpys3Ke.
CHHXpOHHBIE TUJIPOIIPUBO/IBI JPOCCEIBHOTO U 00BEMHOTO CIOCO-
OO0B peryJiupoBaHusi, IPUMEPHI CXEM.
@OyHKUMOHANBHAA cxeMa cienduiero npusoja. Kiaccudukanms,
YYBCTBUTEIBHOCTh, TOYHOCTb U YCTOMUMBOCTb TUAPOYCUIIUTEIEH.
Crnepsiiuuii IpuUBOA C 30J0THUKOBBIMH ycunuTensmu. Cuibl, nei-
CTBYIOIIHME Ha 30JI0THHUK, CITIOCOOBI pa3rpy3Ku 30JJ0THUKOB.
8 N300pa3uTe BO3MOKHBIE CXEMbI BKITFOUEHHS JIPOCCENS B CXEMY

HpoccenbHblil 1 00b-
€MHBII crlocoObI pery-
JIUpOBaHUA CKOPOCTHU
JBYDKEHUSI THAPOJIBU-

rarens  IOCTPOEHHE
Harpy304HbIX XapaKTe-
PHUCTHK.

[Tpu ycraHoBKe poccens MapajuiebHO Ji YBEITUYEHUS] CKOPOCTH
€ro HaJl0 OTKPBITH WIH 3aKPbITh?

[Ipu ycTaHoBKe JIpoccelnsl MOCIeI0BaTeNbHO JIIsl YBEJIMUEHUs CKO-
POCTH €ro Ha/l0 OTKPBITh UJIH 3aKPBITH?

Kak 3aBucut KIIJ] mpuBoma oT criocoba yCTaHOBKHU APOCCEISI.

B kakoM ciydae MakcumMalibHO Bo3MOXHbIH 00mmuit KIT/I ruapomnpu-
BOJIa HAOJIFOTA€TCSI PU TTOCIIEI0BATEILHON YCTAHOBKE APOCCES?

[Touemy npu JpocceabHOM COCO0E PEryIMPOBAHNUS HE JOCTUTaeTCs
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cTabWIM3aIrs CKOPOCTH MPHU TTEPEMEHHON Harpy3ke?

Yro Takoe CKOPOCTh XOJIOCTOIO Xoaa?

Uto Takoe Harpy3ka TOPMOKEHHS?

B uem 10CTOMHCTBO 00EMHOT0O THIPONIPUBOIA IPOCCETBHOTO PETy-
JIMPOBAHUs C IpoccernieM Ha Bbixoze?

I/IH)IHBI/I}Iya.J'ILHOQ AOMAaIllIHEE 3aJaHUuC (CM H45) OLCHUBAKOTCA B COOTBCTCTBUH CO CIICAYIO-

IMUMH KpUTCPUAMHU.

OrneHka

Kpurepuu onenuBanus

3asiaHue BBINOJIHEHO B MOJHOM 00beMe. B KakqoM paszjelie mojlyueHbl IpaBUIIbHBIE
OTBEThl U O0OCHOBaHbI NpUHATHIE pemieHus. OGopMiIeHHE MOJHOCTBIO COOTBETCTBYET
npeabaBIsieMbIM TpeOoBaHusIM. [Ipu 3ammTe CTyACHT MOJIHO U apryMEHTHPOBAHO 00bsC-
HSET XOJ BBIIIOJHEHUS 33JaHUE U IIPUHATHIC PEILICHUS.

3aureHo

OOBaHUSM.

3amaHne BBITIOJIHEHO B MOJHOM 00BbeMe. B HEKOTOPBIX paszenax JOMyHICHBI OIIHOKH,
OJIHAKO CTYJIEHT B COCTOSIHUU OOBSCHUTH, YEM OHU BBI3BaHbI U KaK UX YCTPAHUTh, CIIOCO-
0eH o0ocHOBaTh MpUHATHIE pemeHust. OPopMIIeHHE COOTBETCTBYET MPEABSIBISIEMbBIM TPE-

He 3a-
YTEHO

3amaHue BHIMOJIHEHO HE B MOJHOM 00beMe. B HEKOTOPBIX pa3aenax JOMyIIeHBI IPUH-
LUNHAJIbHbIC OIIUOKH, YCTPAHUTh KOTOPBIE CTY/IEHT He B cocTossHUM. OdopmiieHHe He co-
OTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHUSIM.

5.4. Onucanue KpUuTepUeB OLEHUBAHNS KOMIIETCHIUI U IIKAJIbI

OlHCcHUBaHUA

5.4.1. Ilpome:xyToUyHas1 aTTeCTANMSA MO JUCHUIJINHE OCYHIECTBJISIETCS B

¢opme 3auera

[Ipn mpoMexyTo4HOM arTecTamuu B (opMe 3auera UCIOIb3yeTcs CISAyroIas
IIIKaJjia OIICHUBAHU: 3aUTEHO, HE 3aUTCHO.
Kpurtepusimu onieHUBaHUs TOCTUKEHUN TTOKA3aTEJICH SBIISIOTCS:

HanmMeHnoBanue nokasarens
OLICHUBAHUs pe3ysbTaTa
00y4YeHHMsI 110 TUCHUIUIMHE

Kpurtepuii oniennBanus

3HaHusg

3HaHUEe OCHOB 3aKOHOB TUAPABIVKH U TEXHHUICCKOU TUAPOMEXAHUKU,
CXCMBbI 'MAITPONIPHUBOIOB

3HaHHE TUIMOBBIX CXEM TMAPOMCXAHUYCCKUX IMPUBOAOB TCXHOJIOTHMYC-
CKHX MalllWMH JJIA TPOU3BOJACTBA CTPOUTCIIBHBIX MAaTCPUaJIOB

YMenus Ymenue pazpalarbIBaTh CXeMbl T'HIPOIPHBOIOB
YMeHue HuCrosb30BaTh TMAPOOOBEMHBIE MPUBOAA U THIPOMEXAHUUYECKHE
TPaHCMHUCCUH

HaBbiku Bnagenue HaBpikamMu pa3paOOTKU CX€M THAPONPUBOAOB TEXHOJIOTHYE-

CKHX MAllIMH JJI TPOU3BOJACTBA I1 CTPOUTCIIBHBIX MaTCPHUAJIOB

BJ'Ia)IeHI/Ie HaBbIKaMU CO3daHUA U BHECAPCHUA CXEM I'MAPOIIPHUBOJOB Ma-

IInH




Ornenka npenoaaBaTciICM BbICTABIIACTCA HHTCIPAJIBHO C y‘IéTOM BCEX MOKa3aTeneu

U KPUTCPUCB OLICHHNBAHMNS.

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMH IIO0 IIOKAa3aTCIIIO 3HaHuna

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
HE 3a4TEHO 3a4TEHO
3HaHue OCHOB 3aKk0oHOB | He 3HaeT OCHOBBI 3aKOHOB | 3HAET OCHOBBI 3aKOHOB T'MJPABINKH
TUAPABIMKA W TEXHUYECKOH | TUAPABIMKH M TEXHUYECKOW | U TEXHHYECKOW TI'MIPOMEXaHHKH,
THIPOMEXAHUKH, CXEMBbI | THJIPOMEXaHUKH, CXEMBI | CXEMBbI TUAIPOIPHUBOJIOB
THTIPOIIPUBOJIOB THANPONIPUBOJIOB
3HaHHE TUIOBBIX CXEM THIpO- He 3naer TumnoBble cxem | 3HaeT TUIIOBBIE CXEM
MEXaHUYECKUX MPHUBOJOB TEX- | THAPOMEXaHUUECKUX THJIPOMEXaHUYECKHUX IPUBOJIOB
HOJIOTUYECKUX  MAIIMH IS | IPUBOJOB TEXHOJOTMYECKHUX | TEXHOJIOIMYECKUX  MAlUH  JUIS
MIPOU3BOJICTBA CTPOMUTEIBHBIX | MAIIMH JUIS TPOU3BOJICTBA | IPOU3BOJICTBA CTPOUTENBHBIX
MaTepUaJIOB CTPOMTENBHBIX MaTEPUAJIOB MaTEpUaJIOB
OI_IGHKEI C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHI_[I/H?I 110 MOKA3aTeIo Y MeHHUs
Kpurepuit YpoBeHb OCBOCHMS U OLICHKA
HE 3a4TEHO 3a4TEHO
Ymenne paspabareiBath cxeMbl | He  ymeer  pa3pabateiBath | YMeeT pazpalarbIBaTh CXEMBI
TUAPONPUBOIOB CXEMBbI THIPONPHUBOJIOB TUIPOTIPHUBOJIOB
VYMmenue wucnons3oBate ruapo- | He  ymeer  ucmonb3oBath | Ymeer HCIIOJIb30BaTh
00BEMHBIE TPUBOJA U TUIPOME- | TUIPOOOBEMHBIE TPHBOJA U | THAPOOOHEMHBIC MPUBOIA u
XaHUYECKHE TPAaHCMUCCHN TUAPOMEXAHNYECKUE T'UIPOMEXAHNYECKUE TPAHCMUCCUU
TPAHCMHUCCUH

Onenka c(hopMUPOBAHHOCTH KOMITIETEHIINI 10 noka3aTtento HaBbiku

Kpurepuit YpOBEHb OCBOCHUS U OLICHKA
HE 3a4TEHO 3a4TEHO

Bnanenue HaBelkamu | He ~ Brmageer — HaBblkamu | Binageer HaBblkamu  pa3paOoTKH
pa3paboTku CXeM | pa3paboTKu CXEM | CXeM THAPOIPUBOJIOB
THIPOTIPUBOJIOB TUIPOTIPUBOJIOB TEXHOJOTMYECKUX  MallWH  JJIs
TEXHOJIOTUYECKUX MAIlUH JJIs | TEXHOJIOTMYECKHUX MalIUH Ui | IPOU3BOJICTBA CTPOMUTENBHBIX
IIPOU3BOJICTBA CTPOMTEIBHBIX | IPOU3BOJCTBA CTPOUTENIBHBIX | MATEPUAJIOB

MaTepUajoB MaTepuajoB

Bnanenue HaBbikamu co3nanus | He  Bnameer  HaBblkaMu | Biageer HaBblkaMM  CO3JaHUSL U

U BHEJIPEHUs CXEM T'MAPONIpPH-
BOJIOB MaIlIVH

CO31aHrsA U BHCAPCHUA CXCEM
TUAPONTPHUBOJOB MalllnH

BHEJIPEHUSI CXEM TUIPOIPUBOIOB
MalluH




6. MATEPUAJIbHO-TEXHUYECKOE
N YYEBHO-METOJJUYECKOE OBECIIEYEHHE

6.1. MarepuajJbHO-TEXHHYECKOE O0ecreyeHue

HanmenoBanue cneluajibHBIX 110-
MEIIEHUN U IIOMEIIECHUHN 11 caMo-
CTOSITENILHON PabOTHI

OCHAIIIEHHOCTD CIIEAAJIBHBIX ITOMEIEHNI U TOMELCHUI
JUISL CAMOCTOSATEIILHON PabOTHI

1 | Aynuropus ans mpoBefeHus jek- | [IpeseHTannoHHast TEXHUKA, KOMIUIEKT 3JIEKTPOHHBIX Ipe-
noHHBIX 3ausaTuil ('YK 312) 3EHTaLM.

2 | JIaboparopusi TUAPABIMKH U THI- OcHarnieHna 1abopaToOpHbIMUA yCTaHOBKAMMU:
paBmuueckux MamuH ('YK 003), - U3MEPEHUs CTAaTHYECKOIo, JUHAMUYECKOrO M IOJI-
IpelHa3HaueHa g MPOBEACHUS | HOI'O JaBJICHUN.
71a00paTOPHBIX U MPAKTUUECKUX 3a- - pacrpeaeseHus THIpOCTaTUYECKOro Haropa B pa3Ho-
HATUMH. POIHBIX KHJIKOCTSIX

- UCCIIEIOBAHUS PEKUMOB JABUKECHUS KUIKOCTH.

- IOCTPOEHUS PACXOJHON XapaKTEPUCTUKH ITPOCTOTO U
CJIOKHOT'O TPYOOIIPOBOIOB.

- HCCIICJIOBAHUSI XapPaKTEPUCTUK TUIPABINYECKOTO
ynapa.

- ompesieieHus1 pabodyero oObemMa Hacoca,

- CHATHS HAlIOPHOM XapaKTEpUCTUKU HAcOCa,

- peryJiupyeMoro npuBoja MOCTYNAaTEIbHOTO JBUXKE-
Hust/

3 | Meromnueckuii  kabuner ('YK Harnsmaeie mocoOusiMu, METOAMYECKas JTUTEepaTypa,

312a), kommbrotepHbiii 3an (I'VK
313) npenHa3HavyeHbl 11 CAMOCTO-
STEIBHON pabOThI CTYJICHTOB

Mpe3eHTAllMOHHAs TEXHUKA, KOMIUIEKT 3JICKTPOHHBIX Ipe-
3EHTAL[AH.

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPaHsIeMoOe MPOrPaMMHOe 0O0ecneuyeHne

[Tepeuenb TMIEH3MOHHOTO
MIPOrPaMMHOTO O0ECTICUeHUSI.

PexBHU3NTEHI MOATBCPKAAOMICTO JOKYMCHTA

Microsoft Windows 10 Kop-
IopaTuBHasA

Cornamenne Microsoft Open Value Subscription V6328633. Co-

rinamenue aeiicrsurensHo ¢ 02.10.2017 mo 31.10.2023). JJoroBop
moctasku I1O 0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional
Plus 2016

CornamenuneMicrosoft Open Value SubscriptionVV6328633. Corna-
menue aeiicreurensio ¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint Security
«Cranmaptaeiii Russian Edi-
tion»

Cy6nunensnonnsiid JoroBop Ne 102 ot 24.05.2018. Cpox nerictBus
nuuensuu a0 19.08.2020

I'paxxnancko-npaBoBoit Jlorosop (Kontpakt) Ne 27782 «IlocraBka
mpojJieHus TipaBa moJib3oBanus (ymueH3un) Kaspersky Endpoint
Security ot 03.06.2020. Cpok neiictBus aunier3un 19.08.2022r.

Google Chrome

CBobonHo pacnpoctpansemoe [10 cormacHo ycnoBUsSM JIMIIEH3UOH-
HOTO COTJIAICHUS

Mozilla Firefox

CBobonHo pacnpoctpansemoe [10 cormacHo ycnoBUsSM JIMIIEH3UOH-
HOTO COTJIAICHUS

6.3. IlepeyeHpb y4eOHbIX U3IaHUI U Y4eOHO-METOAUYECCKHUX MATEPHAJIOB




IlepeyeHb OCHOBHOM JIUTEPATYPhI:

1. OBcsiaaukoB 1O. I'. 'uapasnuka: yaue6Hoe nocobue. — benropon: Uzn-so BI'TY um B.I'. Iy-
xo0Ba, 2018. - 118 c. - Pexxum noctyna:
https://elib.bstu.ru/Reader/Book/2018032213124946100000656551

2. OBcssanankoB 1O. I'. 'uaponprBo1 1 OCHOBBI THAPOITHEBMOABTOMATHKH : yaeOHOe rmocobue - ben-
ropoa: U3n-so BI'TY um. B. I'. lllyxoBa, 2017. - 133 c.

Pexxum moctyma k OP: https://elib.bstu.ru/Reader/Book/2017122216040883200000654739

3. 'mapasnuka, ruApOMAIIMHBI U THAPOIIPUBOABL: yuel. 7Sl CTYICHTOB BBICII. T€XH. y4e0. 3aBee-
Huii / T. M. Bamra [u ap.]. - 2-e u3n., nepepad., penpuHT. u3z. - Mocksa : AnbsiHc, 2013. - 416 c.

4. I'mapaBivka, THAPOMAIINHBI ¥ THIPOIPUBO/IBI B IpUMeEpax pelieHus 3aaad: yued. nocodue / [T.
B. AptemsbeBa [u ap.]; pen. H. I1. Ctecun. — M.: Akagemus, 2011. — 204 c.

5. l'uapaBivka: METO/. yKa3aHUs K BBIOTHEHHIO J1a0. pabot / coct.: T. H. Unwuna, 0. I'. OBcsin-
HUKOB, A. 10. ®eoktuctos, C. B. Craposepos. - benropoa: U3a-so BI'TY um. B. I'. [llyxosa, 2012. -
43 c. Pexxum poctyna: https://elib.bstu.ru/?searchType=User&BasicSearchString= %D0%B8%D0
%BB%D1%8C%D0%B8%D0%BD%D0%B0&ViewMode=false&Packld =0&page=1

6. O0BeMHBIN THAPABINYECKHUNA PUBO: METOJ. YKa3aHUs K BBIMOIHEHHIO J1a0. padboT / coct.: HO.
I'. OBcannukoB, A. U. Anudanosa. - benropoa: U3n-so BI'TY um. B. I'. Ulyxosa, 2012. - 27 ¢. Pexxum
nocryma k DP: https://elib.bstu.ru/Reader/Book/2013040918185318537800003622

7. Perynupyemslii THAPONPUBOA AUCKPETHOTO AeicTBUSA. MeToqu4ecKke yKa3aHus K BBIIOJIHEHUIO
pacuetHo-rpaduueckoit padotsl / coct. 0. I'. OBcsinauKOB. - benropoxa: M3n-so BI'TY um. B. I'. Illy-
xoBa, 2018. -39 c.

Pexxum noctyna k OP: https://elib.bstu.ru/Reader/Book/2018032211443253600000653995

IlepeyeHnb 10MOJHUTEIbHOI JTUTEPATYPHI:

8. Manamkuna, B. A. T'mapasnuka: yue6. mocoOue Juisi MPOBEACHUS MPAKT. 3aHATHIA U CaMOCT.
pabotsl ctynenTos / B. A. ManamkuHna. — 2-e u3f., crep. — M.: I'opnas kuawura, 2009.

9. Tyxunkun A.M., 3no6un E.K., Bypnosa M.I"., benoycos P.O. I'mapasnuka: yaebHoe nocodue —
M3parensctBo ACB, 2011.-272 c¢. Pexum goctrymna: https://elib.bstu.ru/Reader/Book/20130425
13374224445200002247

10. benenkos, 0. A. I'mapaBinuka v THIPOITHEBMONIPUBOI: y4e0. I CTYJCHTOB BY30B, 00ydaro-
muxcs no cneuuansioctu 190201 - ABromobuie - u Tpakropocrpoenue / F0. A. benenkos, A. B. Jle-
nemkuH, A. A. Muxaiinun. - M: BACTET, 2013.-405 ¢

11.Jlenemxun, A. B. , Muxaiinun A.A. T'mapaBiuyeckre U MTHEBMAaTHUYECKUE CUCTEMBI: YIEOHUK
/ A. B. Jlememkus, A. A. Muxaiinud. - M: Akagemus, 2004. - 331 c.

12. Jlenemxun, A. B. , Muxaiinua A.A. I'mapaBiudeckue U MHEBMAaTUYECKHE CUCTEMBI: YUEOHUK
/ A. B. Jlenemkun, A. A. Muxaitnus ; pex. 1O0. A. benenkosa. - 5-e uzn., crep. - M: Axkanemus, 2008. -
332 c.

13. T'oitno M.E. [IpoekTrpoBanne 00beMHBIX THAPONIPUBOAOB / ['0ii0 M.E.— D1eKTpoH. TeKcTo-
BEIE TaHHbIE.— M.: MamumHocTpoeHue, 2009.— 304 c— Pexxum JOCTYyTIA:
http://www.iprbookshop.ru/5131

6.4. IlepeyeHb HHTEPHET PeCcypPcoB, NPOecCHOHAIBHBIX 023 TaHHBIX,
HH(OPMALMOHHO-CIPABOYHBIX CHCTEM

. http://allcalc.ru/node/498

. http://www.studmed.ru

. http://pump-tech.ru/poleznaya_informaciya/voprosy_i_otvety/voprosy_po_nasosam/
. http://www.tehnavigator.ru

. http://www.hydro-pnevmo.ru/topic.php?ID=5

. https://wpcalc.com/gidravlicheskoe-soprotivlenie-treniya-trub/

. http://mirgidravliki.ru/inzhenerno-proektny-tsentr/techinfo/kalykulyator.htm
. http://www.astronet.ru/db/msg/1173645

7. YTBEPXKJIEHUE PABOYEN ITIPOT'PAMMBbI

CoO~NO U WN P


https://elib.bstu.ru/?searchType=User&BasicSearchString=%20%D0%B8%D0
https://elib.bstu.ru/Reader/Book/20130425%2013374224445200002247
https://elib.bstu.ru/Reader/Book/20130425%2013374224445200002247
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%AE.%20%D0%90.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B5%D0%BF%D0%B5%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%90.%20%D0%92.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B5%D0%BF%D0%B5%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%90.%20%D0%92.
http://allcalc.ru/node/498
https://wpcalc.com/gidravlicheskoe-soprotivlenie-treniya-trub/
http://mirgidravliki.ru/inzhenerno-proektny-tsentr/techinfo/kalykulyator.htm
http://window.edu.ru/window_catalog/redir?id=34306

PabGouass mnporpamma ytBepxkaeHa Ha 20 /120

0e3 U3MeHEeHH / ¢ N3MCHCHHUAMMU, JOITIOJITHCHUAMN

[IpoToxos Ne 3aceqaHus Kadeapsl OT « »

y4eOHbII TroA

20 T.

3aBeayromuii kadeapou

noamucs, DO

JIupeKTop UHCTUTYTA

noamics, DO



