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1. llenu u 3agaun y4eOHOM AUCIUTIIINHBI

Juctummaa «CynoBbie BCIIOMOTATEeNbHBIE MEXaHU3MbI, CUCTEMBI H YCTPOWCTBA» SIBJISICTCS
omHoii w3 ocuoBHeix ®I'OC BO (b1.B.13) mo choenmanbHOCTH, (DOPMHUPYIOLIEH
npodecCHOHANTLHYIO TIOITOTOBKY MHXKEHEpa 1o crenuaibHocTh 26.05.06 «Okcmmyaramus cyT0BbIX
SHEPreTUYECKUX YCTAaHOBOKY.

Ilenamu  mpenonaBaHus — SBISIOTCA ~ NPUBUTHE  KypcaHTaM  HABBHIKOB  aHaIu3a
KOHCTPYKTUBHBIX, THJIPABJIUYECKUX U TEIUIOBBIX CXEM CYJIOBBIX BCIIOMOTATEIbHBIX MEXaHHU3MOB
cucreM, ycrpoiictB (CBMCY), wusydeHne 0OCOOEHHOCTEH KOHCTPYKIIMH, OCHOB TEOPHH
MPOTEKAIOIIMX B HUX IPOIECCOB, METOJAMK MPOBEICHUS TEIJIOBOTO U KOHCTPYKTHBHOTO pacyeTa,
OLICHKH UX 3(P(HEKTUBHOCTH U HAJCKHOCTH B PA3IMUHBIX YCIOBHIX IKCILTyaTaI[iH.

3a0auamu M3ydeHUs NUCUUILTUHBI SBIISIOTCS TEOPETHYECKass U MPaKTHYeCKash MOJArOTOBKA
CIEIHAIIMCTOB PHIOOTPOMBICIIOBOTO ¥ TPAHCIIOPTHOTO (DII0TA, CIOCOOHBIX TPAMOTHO U KaYECTBECHHO
00CITy’)KMBaTh CYyJIOBBIE BCIIOMOTaTEIIbHbIE MEXaHH3Mbl, CUCTEMBI, YCTPOICTBa, oOecreunBas HX
BBICOKYIO SKOHOMHYHOCTbH, HAJIEKHOCTh U JIOJTOBEYHOCTh, & TAKXKE Pa3padaThIBaTh MEPOIPHUSTHUS
10 COBEPIIICHCTBOBAHHUIO H MOJICPHU3AIIUHN KOTEIBHBIX YCTAHOBOK, UX 000PY/IOBaHUS U CUCTEM.
Juctummaa «CynoBble BCIIOMOTATEIBHBIE MEXaHU3MBI, CHCTEMBI M YCTPONCTBAY, SBIIICTCS
npodmimpyroiei, GopMupyromield 3HaHUs ¥ HaBBIKK KypCaHTa, HEOOXOIUMBIE [Tl IKCILUTyaTaI[uH
BCIIOMOTaTEIIbHBIX MEXaHU3MOB CYIOBBIX YHEPIeTHUECKUX YCTAaHOBOK.

B cootBercTBuu ¢ TpedoBanusimu O@I'OC BIIO no cnenmansaoct 26.05.06 «Ikcmnyaranus
CYIOBBIX  DJHEPreTUYECKHMX  yCTAHOBOK», TMoOcjie  Hu3ydeHus  AucuumuiuHel  «CynoBbie
BCIIOMOTaTEIIbHBIC MEXaHU3MbI, CUCTEMBI U YCTPOHUCTBA» KYPCAHT JIOJDKEH UMenmb npedcmasieHue:

— 00 HUCTOPUHN PA3BUTHA CYJOBBIX BCIIOMOTI'aTCIbHBIX MCXaHU3MaX CUCTEMAX, }’CTpOf/'ICTBaX,
OCHOBHBIX TCHACHIMAX, HAIIPABJICHUAX U IICPCIICKTUBAX UX COBCPIHICHCTBOBAHUA

— 00 OCHOBHBIX HayYHO-TCXHUYCCKUX HpO6HeMaX U TCPCICKTHBAX pPasBUTHUA CYOOBBIX
BCIIOMOTaTeNIbHBIX MEXaHH3MOB CHCTEM, YCTPOMCTB, X B3aUMOCBSI3H C APYTHMMH BUIAMH CYJOBOTO
YHEPTEeTHYECKOT0 000y IOBAHHUS;

B PE3YJIbTATC U3YUYCHUSA NUCHUITIIIMHBI <<9KcnnyaTaum{ CYOOBBIX I[BI/IFaTeJIGfI BHYTPCHHCTO
CTOpaHuA» KYPCAaHT HOJIZKCH:
3HAMb:

— KOHCTPYKIHUIO n OCHOBHBIC XapPaKTCPUCTUKHU OCHOBHBIX THUIIOB CYAOBBIX
BCIIOMOTATCJIBbHBIX MCXaHHU3MOB CHUCTEM, YCTpOI\/JICTB, OKCILTYaTUPYEMBIX Ha IIPOMBICIIOBBIX U
TPAHCIIOPTHLBIX CYAaX;

— [lpaBuna kimaccudukanum M HOCTpPOHKM Mopckux cynoB Poccuiickoro Mopckoro
Peructpa CynoxoncTsa B 4acTH, KAaCarOLIEHCS CYAOBBIX BCIIOMOTaTEJIbHBIX MEXaHU3MOB CHCTEM,
YCTPOMCTB, MOPAIOK UX OCBUIETEILCTBOBaHUS Peructpom;

—— OCHOBHBIE€ CBOMCTBA KOHCTPYKITMOHHBIX MaTE€PHAIOB, IPUMEHSIEMBIX TIPU M3TOTOBJICHUH,
SKCIUTyaTaIlii, TEXHUIECKOM 00CTYy>)KMBAaHUU U PEMOHTE, CY/IOBBIX BCIIOMOTATEIIbHBIX MEXaHU3MOB
CUCTEM, YCTPOUCTB, CIOCOOBI MOyUEHUS 3aJJaHHBIX CBOWCTB.

ymembs:

— UCIIOJIHATDH HpaBI/ma TEXHHYISCKOMN OKCILTyaTaluun npu HUCITIOJIb30BaHHUH
BCIIOMOTaTCJIbHBIX MCXaHU3MOB, YCTpOfICTB U CUCTEM,

— 3aj71aBaTh 0OE€30MAacHbIC PEKUMBI PaOOTHI BCIIOMOTATEIbHBIX MEXaHU3MOB, YCTPOWCTB U
CUCTEM,;

— NPOM3BOAMTH pacyeThl, CBs3aHHbIE C oueHkod 3ddextuBHOCTH CBMCY, paboTsl
000pyOBaHUS U €r0 MOJEPHU3ALNEH;

— IpH KpailHel HeoOXOAUMOCTH o0ecreurnBaTh paboTy JIBUTraTeNel MPH HE3HAUUTEIbHBIX
nedekrax;



— MPOBOAUTH IKCIPECC-OLICHKY TETIOMEXaHUYECKON HaNPsHKEHHOCTH;
— MPOUTH y4eOHO-TPEHAKEPHYIO MOATOTOBKY U CAATh 3a4eT.
énadems:

— IPUHIUIAMU HECeHMsI Oe30IIaCHOM SKCIUTyaTallud CYJIOBBIX AM3€Ne Ha pa3In4HbIX
peXUMax U XapaKTePUCTUKAX B HOPMAJIBHBIX U ABAPUUHBIX YCIOBUSAX;

— croco0amu peryIMpoBaHUs pa3IndYHbIX TUIIOB JIU3EIEH;
— METOJlaMU HEJONYLIEHUs aBAPUUHBIX CUTYaLlUN;
— COBPEMEHHBIMU METOZAaMH YCTPAHEHHUs HEUCIIPABHOCTEH;

— AOIOJHUTCIIbHBIMU KOHTPOJIbHO-U3MCPUTCIIbHBIMU CUCTECMAMMU.

[Tocne usyuenus kypca CBMCY u npoxoxaeHus 1iaBaTeabHbIX MPAKTUK, KYpPCAHT JOJIKEH
UMETb ONbiM U HABbIKU:

— paboThl ¢ TEXHUUYECKOU TOKyMeHTarueld u aureparypoid mo CBMCY, B Tom unciie U Ha
AHTIINHACKOM SI3BIKE;

—— BBINIOJIHEHHS U YTEHHUS CXEM, YePTEXeH U ICKU30B JeTane, y3ioB u arperatoB CBMCYVY,
pa3paboTKu COOPOYHBIX YEPTEIKEH MX y3JIOB U YSPTEIKEH

— NPOBEACHMS TEIUIOBBIX, (TMIPaBINYECKUX), KOHCTPYKTUBHBIX U MPOYHOCTHBIX PacueToB
y3n0B8 CBMCY;

— HCIIOJIB30BAaHHUsS HOPMATHBHOM, HAYYHO-TEXHHYECKOM M CIPABOYHOM JIMTEPATYPHI,
TEXHUYECKON U CYyJJOBOM JTOKYMEHTALIUH.

— paboThl C TEXHUYECKON NOoKyMeHTauuen u aureparypoit mo CBMCYVY, B Tom uucie u Ha
AHIJIMICKOM SI3BIKE;

— BBIIIOJIHEHUS U YTCHMSI CXEM, YEPTEKEN U ICKU30B ACTAJEH, y3JI0B U arperaToB CyI0BBIX
JIBUTATEIeH, pa3padOTKu COOPOYHBIX YEPTEKEH MX Y3JIOB U UepTekel 00IIero Buaa JBUTaTelnei;

— OPOBCACHUA TCIJIOBBIX, KOHCTPYKTHBHLIX W HNPOYHOCTHBIX PACUCTOB Y3JOB CYAOBBIX
KOTJIOB,

— WCMOJB30BAHUS HOPMATUBHOM, HAY4YHO-TEXHUYECKOM M CIPABOYHOU JIMTEPATYPHI,
TEXHUYECKON U CYyJJOBOM JTOKYMEHTAIIUH.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHS AUCITUTLTIHBI

[Tocne wu3ydenuss aucuuIIuHbl «CyIOBBIE BCIIOMOTATENIbHBIE MEXaHU3MBI, CHCTEMBI H
yCcTpoiicTBay  ydamuics JgomkeH oOmamate  caeaytoummu  [TPOOECCHUOHAJIBHBIMU
KOMITETEHIIUAMMU:

— CIOCOOEH OCYIIECTBIAThH IKCITYaTallUI0 CHCTEM: TOIUIMBHBIX, CMa30YHbIX, OalacTHBIX U
JPYTUX HACOCHBIX CUCTEM U CBSI3aHHBIX ¢ HUMU cucteM yrpasienus ([TK-7);

— CIMOCOOEH YUTaTh CXEMBbI TPYOONPOBOJOB, THAPABIUYECKHX U MHEBMATHUYECKUX CHCTEM
(IMK-32);

— CHOCOOEH MPUHSATH y4acTHe B pa3padOTKe MPOEKTHON, HOPMAaTUBHOM, KCIUTyaTallHOHHOM
U TEXHOJIOTMYECKOM JTOKYMEHTAIUH 1151 00beKTOB npodeccronansHoi Aestenproctu (ITK-39);

[Tnanupyemble pe3yabTaThl 0Oy4YeHHUS NMPU U3YUYEHUU TUCHUILIMHBI (3HATh, YMETh, BIAJETh),
COOTHECEHHbIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOEHHMsS 0Opa30BaTENbHOW IMPOrpaMMbl
(KOMIIETEeHIIMS WM €€ YacTh), Ipe/icTaBlIeHbl B Ta0I. 1.



Tab6muna 1

Kon Ilaanupyembie Koa u HaumeHOBaHuUe Ilnanupyembliii pe3yJbTar Kon
KOMIIETEH pe3yabTaThl HHAMKATOPA JOCTHKEHHUS o0y4eHust NoKa3aTeJsi
11701 0CBOEHMSI npogecCHOHAILHOI 1O TUCHHUTLINHE 0CBOEHMSI
00pa3oBaTeIbHOM KOMITETEeHIHH
HPOrpamMMbl
IK-7 crnocobeH W-Lnicr. Brnazeer | 3HaTh:
OCYINCCTBIIAT 3HAHMAMH W HABBIKAMH | MPUHIIMII neiicreus, | 3UIIK-7)1
OKCILTYaTalMIo CHCTEM: | skcriyaTalldd  TOIUIMBHBIX, | KOHCTPYKLIMIO W OCHOBHBIE
TOIUIMBHBIX, CMa304HBIX, OAJACTHBIX M | XapaKTEPUCTUKU OCHOBHBIX
CMa304HBIX, JPYTHUX HACOCHBIX CHCTEM THIIOB CYZ0BOTO 00OPYIOBAHUS
GaytacTHBIX M JAPYTHX | YJ|-2nk7.  JIeMOHCTPHPYET | SKCILTYaTHPYEMOTO Ha CYIax;
HACOCHBIX  CHCTEM M | spapus u HABBIKH | — ocHoBHble  mpuHmpme  u | SUIK7)2
CBASAHHBIX € HUMH | ycrimyatanun CHCTEM | mpaBuIa IIO/IrOTOBKH
CHCTEM YIpPaBJICHHS YOPaBICHMS ~ TOIUIMBHBIX, | MEXAaHH3MOB U CHCTEM K
CMa304HbIX, OANJIACTHBIX H JIEHCTBHIO
JPYTUX HACOCHBIX CUCTEM YMeTh:
cobuparb HEOOXOAUMYIO Y(IIK-7)1
nHpopmanuio;
NPOU3BOJIUTH pacueThl, Y(IK-7)2
CBsI3aHHbIE c OLICHKOM
3 PEKTHBHOCTH paboTHI
BCIIOMOTaTEIbHBIX MEXaHU3MOB
Baagern:
OCHOBHEBIC npuniunel | B(ITIK-7)1
YIPaBICHUSI MEXaHU3MaMHU U
CHCTEeMaMH U alTOPUTMBI
MOUCKA UX HEUCTIPABHOCTEH
IK-32 CHOCOOCH UATATh | YN-lpk3s. YMeET UMTaTh 3narth:
CXEMBI TpyOOTpOBO YepTe}H 1 ChOpaBodHUKH, | METOMMKH nposenenust | 3(IK-32)1
JIOB, THAPABIMMECKHX | orocsmecs K MexaHu3mam | KOHCTPYKTUBHBIX u
" MTHEBMATHYIECKHX WI-2mcs.  Yveer wurars MPOYHOCTHBIX PACUETOB Y3JIOB
CHCTEM CYIOBBIX  BCIIOMOTATEIbHBIX
CXEMBI TpyOOIPOBOIOB,
THPABINYCCKUX n [XAHSMOB
MTHEBMATHYECKHUX CHCTEM Ymers:
MPOU3BOIUTH pacuets, | VY(IK-32)1
CBSI3aHHBIE c OLIEHKOM
3 PEKTHBHOCTH paboTHI
BCIIOMOTaTEIbHOTO
obopymoBaHust ero
MOJIepHU3aLUei
Baangern:
BeinoJiHeHHeM ¥ uytenuem | B(ITK-32)1
CXeM, uepTexed U OSCKU30B
JIeTaJICH, Y3JI0B U arperaTtoB
IK-39 criocobeH npusATh | M-lnk-39. 3Haer mnopsaok | 3HaTh:
ydacThe B pa3paboTke | pa3paboTKu MPOEKTHOH, | METOTUKHU nposenenust | 3(IK-39)1
TPOEKTHOH, HOPMATHB | HOPMATHBHOIA, TEIIOBBIX, KOHCTPYKTUBHBIX H
HO#, OSKCIUTyaTamnoH | 3KCIUTyaTallnOHHON M | IPOYHOCTHBIX PACUYETOB Y3JIOB
HOM U | TEXHOJOTHYECKON CYJOBBIX  BCIIOMOTATENIbHBIX
TEXHOJIOTHYECKOH JIOKY | JTOKyMEHTAIU JUISL | MEXaHW3MOB
MEHTALMU Uil | OOBEKTOB Ymers:
00bekTOB  mpodeccruo | mpodeccHoHanbHON JeiictBoBarh B craHgapTHeIX | Y(ITK-39)1
HAJIbHOH AEATENFHOCTH | ACSATEIBbHOCTH CUTYAIHUSIX;
MPHUHUMATh Ha cebs | Y(ITK-39)2
OTBETCTBEHHOCTh 32 MPHHATHIC
pereHust
Baagers:
OCHOBHBIMH nojoxeHusamu | B(IMTK-39)1

IpaBWJI TEXHUYECKOM IKCILIya
Tanuu MCXaHHU3MOB H CHUCTCM
HaBbIKaAMU IICJICTIOJIaraHUsA

B(ITK-39)2




CHGI_II/I(l)I/IKaHI/IH MHWHUMAJIBHOT'O CTaHAapTa KOMIICTCHTHOCTU B COOTBCTCTBHUU C KOHBeHHI/Ieﬁ
I[MTIHB-78 (ITpaBuia I11/1 MK ITJHB-78 ¢ mompaBkamu, pasmen A-111/1), yukius: CymoBsie

MCXAaHUYCCKHEC YCTAHOBKU HAa YPOBHC OKCILTyaTalluu IPCACTABJICHA B Tabum. 2.

CHCI_[I/I(i)I/IKaI_[I/IH MHWHHUMAJIBHOI'O CTaHAapTa KOMIICTCHTHOCTH

Tabnuua 2

3HaHne, TOHUMAaHUE U MeTtobl IEMOHCTpaLKI Kpurepuu nnis onenku
Cdepa koMHIeTEeHTHOCTH npodeccrnoHanbHEIe KOMIIETEHTHOCTH KOMIETEHTHOCTH
HaBBIKHA
OCHOBBI KOHCTPYKIIMH U Konerpykimst u sxcruryara
MPUHIMIBL  SKCIUTyaTaluu ausg  MCXaHH3MOB  MOTYyT
MEXaHUYECKUX CHUCTEM, OBITH MOHSATHI U OOBSICHEHBI
BKITIOUAS: C TIOMOIUIBIO  YepTexeit/
1 Mopckue mu3eny. MHCTPYKLHIT
5 BaJONMpPOBOJIBI, BKIIOYAs Onepanyy INIaHAPYIOTCS B
BHHTBL. BBIINOJIHSIIOTCA B COOTBETCT-
8 cucTeMBl aBTOMAaTHYEC BHH C DYKOBOJCTBAMH TIO
KOTO yHpaBJICHHUS. SKCILTyaTalluu, YCTaHOBIIEH-
9 TOTOK O KMAKOCTH M HBIMH MpaBUJIaMU )it
XapaKTePUCTUKU HpoTeTypaMH 1o
CMa30YHBIX Macel, P —. 6e3
JKHJIKOTO TOILJIMBA U CUCTEM ONACHOCTH  Omepammii i
%XHa)KﬂeHm 5 . n30EKaHUIO 3arpsi3HEHUs
DKCIulyaTanus TJIaBHBIX 31(%?‘1?1;[:1};2}1’111/11/1 Mee;;):;;}j[(())i MOPCKOii cpeibl
u BCMIOMOTATENBHBIX | oo yoit YCTAHOBKH B OTKIIOHEHUSI OT  HOPMBI
MEXaHH3MOB M | OGBIMHBIX H 4pe3BHIMAIHbIX OBICTPO BBISIBIITIOTCS
CBA3aHHBIX ¢ HUMH CUTyaLUsIX, BKJIIOYas Pabora cunosoit YCTaHOBKH
CHUCTEM YIIpaBJICHU CHCTCMBI YIIPaBICHU u TCXHUYCCKUX CUCTEM
IToaroroBka K paGOTe’ IIOCTOSAHHO OTBE€YaET Tp€60-
SKCITyaTalus, 06Hapy)1<e- BaHHWAM, BKJIOYasd KOMaHIBI
HUE HEUCIpaBHOCTEH U C MOCTHKA, OTHOCAIIHECS K
HCO6XOZ[I/IMLI€ MeEpbI 1o HN3MEHCHHUIO CKOpPOCTH )5
MPEIOTBPALLEHUIO TTOBPEXK- HanpaBJICHUA ABUXXCHUSA
IEHUH CIHEAYIOmMUX O0BEK- IIpuuuHbl HeucnpaBHOCTEU
TOB- MEXaHU3MOB OBICTPO BBISB-
1 rmaBHOro pABHMTaTeNsd H
JISSTFOTCS H
CBSI3aHHBIX c HUM e PHHEMAIOTCS
BCMOMOTATC/ILHEIX JIEeHdcTBUS s oDecreueHust
MEXaHHM3MOB 0e30macHOCTH  CyIHA W
3 nBurareneil Bcrmomorate VCTAHOBKH B  IEIOM  C
JIBHBIX ~ MEXaHM3MOB U yueToM peo6IaIaoNIHX
CBSI3aHHBIX C HUMH CUCTEM T T —

3. MecTo AMCHUIUIMHBL B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMbI

B cootBerctBuu ¢ TtpeboBanusMu PI'OC BO mno cneunumansHoct 26.05.06, B xome
MPEToAaBaHus TUCIUTUTHHEI JIOJDKHBI PACCMATPUBATHLCS CIICAYIONINE OCHOBHBIC BOIIPOCHI:

— METO/Ibl, 00eCTIeYNBAIOINEe TOTOBHOCTD, HAJICKHBIN MYCK U KOHTPOJIb PEKUMOB PabOThI
BCITOMOTATEJIbHBIX MEXaHU3MOB, CYJOBBIX YCTPONCTB M TEXHHUYECKHX CPEACTB M OOCTYKHUBAIOITUX
CHCTEM;

— METOJIbI OpTaHW3aIllii HECEHWS XOJIOBOW MAIIMHHOW BaxThl, KOHTPOJIS padoumx
MapaMeTpoB BCIOMOTATEIbHBIX MEXAHU3MOB M COCTOSIHHMSI BCEX MEXaHHW3MOB, OOHApYyXEHUS U
YCTPaHEHMS] HEUCIIPABHOCTEM, IEUCTBUI B HKCTPEMANIBHBIX YCIOBUSAX;

— METOJIbl HAa3HAYEHHUs PEKUMOB pPAOOTHI TIABHBIX M BCIOMOTATEIbHBIX JBHUTATENEH
BHYTPEHHETO CTOPaHUS;



— METOJIbl OpPTaHM3aIlUU TEXHUYECKOTO OOCIYy>KMBaHUS, OOCCIICUUBAIONIUE IOCTOSHHYIO
TOTOBHOCTh CYJIOBBIX TEXHUYECKHUX CPEICTB, TEXHUYECKOW ydeObl SKHIaKa C pa3dopoM aBapHid,
NPaKTUYECKON OTPabOTKH 33134 10 00ECIeUEeHUIO )KUBYUECTH Cy/THA.

B cocraB AMCHMIUTMHBI BXOAAT JICKIMOHHBIA KypC, TPAKTHUECKUE 3aHATHS, KYpCOBOE
NPOEKTUPOBAHUE M CAMOCTOSITENIbHAs padoTa.

B pesynbTare peanmzanuu HaCTOSIIEH MPOrpaMMbl CTYICHTBI U KYPCAaHTBI IOJIy4aT 3HAaHUS B
00J1aCTH TIPOLIECCOB

Jiist mpoBeneHUs JIEKIUH W MPAKTUYECKUX 3aHSATUN HCIIOJIB3YEeTCs CICIHaTH3HPOBAHHBIN
kabuHeT «CymoBbIE BCIIOMOTATEIbHBIE MEXaHU3MBI, CUCTEMBI U ycTpoiicTBay (aya. A-005). s
BBITIOJIHEHHSI KYPCOBOTO IPOCKTa HWMEETCs KOMIBIOTepHbIH 3anm  (ayn. 3-217) xadenpsr
«DHEePreTHUeCcKue YCTAHOBKH U AJIEKTPOOOOPYI0OBAHUE CYI0BY.

N3yuenne u moctpoenue aucuuiuiiael «CBMCY» 0Gaszupyercs Ha 3HAHUM KypCaHTaMu
CIIEAYIOUIMX  pa3[elioB  JUCHMIUIMH  €CTECTBEHHOHAY4YHOIo, 0OHenpo(ecCHOHAIBHOIO U
CIIELUAIIBHOT'O LIUKJIOB:

— «['unpaBnukay: moo0ue ruiPOMEXaHNYECKUX MPOLECCOB, TYPOYJIEHTHOCTD;

— «MarepuanoBelecHHE UM TEXHOJOTMS  KOHCTPYKLIMOHHBIX  MAarepUaloB».  CTaju,
KOHCTPYKLIMOHHBIE METAJUIBI U CILIABBI, IOBEICHUE MAaTEPUAJIOB B DKCILIyaTalluy;

Paboune mporpaMmbl yKa3aHHBIX TUCHHIUIMH, pa3padaTbiBaeéMble 0011e00pa30BaTeIbHBIMU U
oO0I1eTeXHHYeCKUMHU Kadeapamu, TOJKHBI KOPPEKTUPOBATHCS B COOTBETCTBUU C MPEAJIOKECHUSIMU
BBIITyCKarOIIeH Kadeapeol.

3HAaHMS M YMEHHUs, NOJYYEHHBIE KypCaHTaMHU B XOz€ u3ydeHus IucuuiuimHbl «CBMCVy,
JIOTIOJIHSAFOTCS. M COBEPILEHCTBYIOTCS IIPHU MTOCIEAYIOIEM U3YYEHUN JUCHUIUIMH CIEIUATN3aLAN:

— «Opranu3zanus, yrpaBJlIeHHE U TeEXHUYecKast dkciuryaranus COYy.

— «CynoBble rUAPONPUBOABIY.

4. ConepxaHue TUCIUTIITUHBI

Temaruueckuil TIaH JUCIHUILTMHBI 110 OYHOU (hopMe oOyueHus IpeICTaBlIeH B BHIe Tabm. 3.
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Pasnen 1. CynoBble HACOCHI 35 18 10 14 14
Tema 1.1. O6mue cBegeHHs 0 Hacocax 3 1 2 2 Ompoc, [13
Tema 1.2. [TopuiaeBble HACOCHI 10 6 2 4 4 Omnpoc, 113
Tema 1.3. PoTaiimoHHbIe HACOCHI 5 3 1 2 2 Ompoc, [13
Tema 1.4. JlomacTHBIE HACOCHI 12 8 2 6 4 Ompoc, [13
Tewma 1.5. CtpyitHble HacCOCHI 5 3 1 2 2 Omnpoc, 113
Pa3nen 2. BeHTHIATOPBI 7 4 2 2 3
Pa3znen 3. [TanyOHble MeXaHU3MBI 30 | 14 8 10 16 Ompoc, 13
Tema 3.1. PyseBbie MatinHbl 12 6 2 4 6 Ompoc, 13
Tema 3.2. SIKOpHO-LIIBAPTOBHBIE MEXaHU3MbI 12 6 2 4 6 Omnpoc, 113
Tewma 3.3. I'py3oniogbemMHBbIe 1 OYKCHPHBIE 8 4 2 5 4 Omnpoc, I13
MEXaHHU3MBbI
Pa3nea 4. IlpoMbIc/ioBble MEXaHU3MBI 29 10 4 6 10
Tema 4.1. MexaHH3MBbI TPaJIOBOTO JIOBA 12 6 2 4 6 Omnpoc, 113
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Tema 4.2. MexaHH3MbI KOIIEIBKOBOTO JIOBA 8 4 2 2 4 Ompoc, I13
Pa3znen 5. Komnpeccopsl, cenapaTopsl 8 4 4 4 4
Pa3gen 6. CynoBbie CHCTEMBI 18 10 6 4 8
Pa3gen 7. CynoBbie BOIOOIIPECHUTEIHHEIC
A ya proomp 12 8 | 4 4 4
YCTaHOBKH
Pa3znes 8. BuHTHI perynupyemMoro mara 12 8 4 4 4
OK3aMeH 47 11 36
Bcero 180 | 84 36 48 60 36

TemaTuyeckuil IMIaH MUCHUIUIMHBI MO 3a04HON (opme OOy4eHHsS MpeACTaBICH B BHUJE
Tao. 4.

Tabmuua 4
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1 2 3 4 5 6 7 8 9
Pa3gexa 1. CynoBble HacoChl 36 6 2 4 30
Tema 1.1. OOmMe cBeneHUs 0 Hacocax 5 1 1 4 Omnpoc, 113
Tema 1.2. IlopuiaeBble HACOCHI 7 1 6 Onpoc, I13
Tema 1.3. PoranimoHHbIe HACOCHI 7 1 1 6 Omnpoc, 113
Tema 1.4. JlomacTHbIE HACOCHI 13 3 1 2 10 Onpoc, I13
Tema 1.5. Ctpy¥iHble Hacochl 4 4 Onpoc, I13
Pa3gena 2. BeHTHISITOPBI 7 1 6
Paznea 3. [TanyOHble MEXaHU3MBI 27 3 1 2 24 Onpoc, I13
Tewma 3.1. PyneBble MalIuHeI 9 1 1 8 Onpoc, I13
Tema 3.2. SIkopHO-IIBAPTOBHBIE MEXAHU3MBI 9 1 1 8 Onpoc, I13
Tewma 3.3. ['py3onogbeMHbIe H OYKCHPHBIC 6 8 Omnpoc, I13
MEXaHHU3MBbI
Pa3gex 4. [IpoMbIc/I0BbI€ MEXaAHNU3MBI 23 3 1 2 22
Tema 4.1. MexaHu3Mbl TPaJIOBOTO JIOBA 11 1 1 2 10 Onpoc, I13
Tema 4.2. MexaHHU3MBbI KOIIETBKOBOTO JIOBA 10 10 Onpoc, I13
Pa3znea 5. Komnpeccopsl, cenapaTopsl 11 1 1 10 Onpoc, I13
Pa3gexn 6. CynoBEIe CHCTEMBI 22 4 2 2 18 Omnpoc, I13
Pasnen 7. CynoBbie BOZOONPECHUTENbHBIE 19 3 2 5 16
YCTaHOBKH
Pa3znen 8. BuHTHI perynupyemoro mara 17 1 1 16
Dk3ameH 19 10 9
Bcero 180 | 22 10 12 149 9

[13 — mpakTruyeckoe 3aHsITHe



Omnucanue COACPpIKaHUA NUCHUIUIMHEI 110 pas3acjiaM U TCMaM

Pa3nesn 1. CynoBbie Hacochl
Tema 1.1. OOmmue cBeneHnsa 0 Hacocax
Jlexyus 1.1.

Onpenenenne ruapaBinueckux mamuH. OcHOBHbIE TUIBI HacocoB. CoBmecTHas pabota
Hacoca W TpybOompoBona. PaGora HAacocoB C MOAMOpPOM W TOJACOCOM. YpaBHEeHHE beprHymim.
TeopeTnueckas U JEHCTBUTENIbHAS BBICOTA BCACBIBAHUS.

Ilpakmuueckoe 3anamue 1.1.
DNeKTpONpUBOIHON mopirHeBoi Hacoc DHIT 25/2.5. (2 yaca)

Tema 1.2. IlopiiHeBble HACOCHI
Jlexyus 1.2.

OCHOBBI TEOPUU, IPUHIMI JCHCTBHS, KIACCU(PHUKAIMS U YCTPOHNCTBO MOPIIHEBHIX HACOCOB.
WuaukatopHas auarpamma. [lonaya. Onpenenenue Hamopa co3/1aBaeMOro oObEMHBIM HACOCOM, U
nojie3Hol MoImHOCTH. COBMECTHBIE HAINlOpPHBIE XapaKTEPUCTHKU Hacoca U TpyOonpoBoja.
HepaBHOMepHOCTh BcachblBaHMsI M Nojaud. BozayliHble KoOJMaku. XapaKTEpUCTUKHU IMOPIIHEBBIX
HacocoB. OcobeHHOCTH perynupoBaHus. [IpaBuina TeXHMUYECKON SKCITyaTalluu IOPIIHEBHIX
HacOCOB.

Ipaxmuueckoe 3anamue 1.2.

XosoaHoe peryanpoBaHue NpIMOACHCTBYIONMX HACOCOB «BopTuHrTon». (4 yaca)

Tema 1.3. PoTaninoHHbBIE HACOCHI
Jlexyus 1.3.

OcCHOBBI TEOpUH, MPHUHIMI JACUCTBUSA M YCTPOHCTBO POTOPHBIX HACOCOB. 3yOuarbie
HiecTepeHHble Hacochl. BuHTOBBIE Hacochl. [lnmactuHuateie (mmbepHble Hacockl). IlopiiHeBbie
HAacoChl ~ NEPEMEHHOM  MPOU3BOAUTENBHOCTU.  XapakTepucTuku. IlpaBuiia  TeXHUYECKOM
AKCIUTyaTal[Ml POTOPHBIX, BUHTOBBIX U IJIACTUHYATHIX HACOCOB.

Ipaxmuuecxoe 3anamue 1.3.
Omnpenenenne napaMeTpoB U AKCITyaTalMOHHBIX 3a30POB POTALIMOHHBIX HACOCOB.

Tema 1.4. JlommacTHbIE HACOCHI
Jlexyus 1.4.

OcHOBBI TeopuH, KiIacCUPUKALUS, NPUHIMI ACUCTBUS U YCTPOMCTBO IIEHTPOOEKHBIX
HacocoB. YpaBHeHue Oiiepa. Teopermdyeckuil M JeHCTBUTENbHBIM Hanop. Jlomactu koneca
LEHTPoOeKHOro Hacoca BnusHue yria padoumnx jomnacteil Ha cozgaBaemblii Harop. OcOOEHHOCTH
paboThl IIEHTPOOEKHBIX HACOCOB: BBICOTA BCACHIBAHUS, KaBUTAlUs, NOMIAX, OCEBOE JaBJICHHE.
[TpaBuiia TEXHUYECKOM IKCIITyaTalluy HEHTPOOEKHBIX HACOCOB.

Teopernueckast U IeWCTBUTENbHAS XapaKTEPUCTUKU IIEHTPOOSKHBIX HacocoB. [lapamiensHas
U TIOocTeloBaTeNbHas paboTa MEHTPOOESKHBIX HACOCOB. PerymupoBaHue 1EHTPOOESKHBIX HACOCOB.
TexHuueckas dKCIuTyaranusa. TeXHUYECKUA HaA30p.

Ipaxmuuecxoe 3ansamue 1.3.
Omnpenenenne napaMeTpoB U HKCILTyaTallMOHHBIX 3a30POB IIEHTPOOEKHBIX HACOCOB.



Jlexyusa 1.5.

OcCHOBBI TE€OpHUM, NPUHLUIN JEHCTBUS U YCTPOMCTBO OCEBBIX HAcocoB. KOHCTpyKTHBHBIE
0CcO0EHHOCTH U 001acTh npuMeHeHus. OCOOEHHOCTH pacueTa LeHTpOOeKHbIX Hacocos. [IpaBuia
TEXHUYECKOM IKCILITyaTallMi OCEBBIX HACOCOB.

Ipaxmuueckoe 3anamue 1.4.
CHsiTHE XapaKTepUCTUKU TPyOOIIpoBoIa

Jlexyus 1.5.

OcCHOBBI T€OpUH, NPUHIUI JAEHCTBUS U YCTPOMCTBO CTPYHWHBIX, BUXPEBBIX, BOJAOKOJIBIIEBBIX
HacocoB. OCHOBBI TeOpHH U pacueTa. [IpaBuila TEXHUUECKOH 3KCILTyaTallud HaCOCOB.

Ilpaxmuueckoe 3auamue 1.4.

CHsiTHE XapaKTePUCTHKH LEHTPOOEKHOTO Hacoca M IIOCTPOCHHE YHUBEPCAIbHON
XapaKTepucTuku (4 uaca)

CamocrositenpHas padora:

1. IlpopaboTtka yueOHOro Marepuaia o KOHCIEKTY — 8§ 4acoB.
2. [ToaroroBka K 3aIInuTe IPAKTHYECKHUX 3aHATUI — 6 Jacos.
Hmoeo no pazoeny: JIK — 6, [13 — 12, CPC — 14 uacos.
Jlureparypa: [1, 2].

Paznen 2. Bentuisitopbl
Jlexnus 2.1.

OCHOBBI TEOPHUH, IPUHLUI AEHCTBUS U YCTPOICTBO BEHTUIATOPOB. LIeHTpoOekHbIEe U OceBbIE
BEHTWIATOpBL. YpaBHeHHe Hanopa. Ilonbop BenTwistopa. Pacuer BentunstopoB. [lpaBuia
TEXHUYECKOH 3KCIUIyaTalluy CyJOBBIX BEHTHIATOPOB.

CamocrositenpHas padora:
1. ITpopaboTka yuebHOro MaTepuaa no KoHcrnekry — 1 gacos.
2. IloaroToBka K 3aluTe MPAKTHYECKUX 3aHATHI — 2 Jaca.

Hmoeo no pasoeny: JIK — 2, [13 — 2, CPC — 3 yaca.
Jlureparypa: [1, 2].

Pazpnean 3. [TanyOHble MEXaHU3MBbI
Jlexyus 3.1.

OcHoBHblEe 21€MeHTHl pyisd. /[elictBue pyns Ha cynHo I'mapomexanuka pynsa. Pacuer
MOMEHTa Ha Oasiepe pyis. DNEKTpUUECKHe U TUAPABIMYECKHE DPYJIEBbI€ MAIMHBI M 3aracHble
npuBoAbl. Pacyer pyneBbIx mamiuH. [IpuHUUI nEeWCTBUSA, YCTPOWCTBO, YIPABICHHUE ICHCTBUEM,
pEeryJaupoBaHUE M TEXHUYECKOE MCIOJIb30BaHUE ITHEBMO- M TMAPOIPHUBOAOB, PYJIEBBIX MAallUH U
MOAPYJIMBAIOIIUX YCTPOUCTB.

Konctpyknus. Texnuueckas oskcruryatanus. TpeOGoanust Perucrtpa P®. Texnuueckuit
HaZ30p.

Ipakmuueckoe 3anamue 2.1. DnexTpopyyHasi CEKTOpHas pyJieBasi MallllHa

Ilpakmuyeckoe 3anamue 2.2. MamuHa pynieBasi dJIEKTPOTHIPABINYECKas C HACOCAMH
MepEMEHHOMN MPOU3BOAUTENLHOCTH

Ipaxmuuecxoe 3anamue 2.3.

MammHa pyJieBasa 3JICKTPOTHAPABINYCCKAA C HACOCAMU MOCTOSIHHOM MMPOU3BOAUTCIILBHOCTU
PO3



Tema 3.2. SIKOpHO-IIBAPTOBHBIE MEXAHU3MBI
Jlexyus 3.2.

IIpyuHIMIT NENCTBUS, YCTPOMCTBO, YIPABICHHUE NEUCTBUEM, PEryJIUPOBAHUE U TEXHUYECKOE
UCIOJIb30BAaHUE MEXAHMW3MOB JUIsl MOJbeMa SKOps M IIBapTOBKU. TpeboBanus Peructpa PO.
Hatspxenue sikopHoi nenu. TsAroBblid pacueT. XapakTepUCTUKA CHAOKEHHs. DIIEMEHTHI SIKOPHOTO
ycTpoiictBa. TsAroBeii pacuer Opammuis, mmwisd. Llmonmounsie ycrpoiictBa. KoHCTpykmum.
Pacuer. [IpuHIMn AeicTBUSA, YCTPONCTBO, YIIPaBICHUE JEHCTBUEM, PETYJIMPOBAHNUE U TEXHUYECKOE
UCIIOJIb30BaHUE IPY30M0ABEMHBIX MEXaHU3MOB U TPAJIOBBIX JIEOEOK.

Ipakxmuueckoe 3anamue 2.4. bpammnuns BOP-7

Ilpakmuueckoe 3anamue 2.5. llInwib mBapTOBHBIN 351ekTpuueckuii [11-5

Tema 3.3. I'py3onoabpeMHubie U OyKCHUpHBIE
Jlexyus 3.3.

IIpuHIMI NENCTBUS, YCTPOMCTBO, YIPABICHHUE NEUCTBUEM, PEryJIUPOBAHUE U TEXHUYECKOE
UCIOJIb30BaHUE TI'PY30IOJBbEMHBIX MeXxaHu3MoB. TpeOoBanus Perucrpa P® Ocobennoctu
AKCIUTyaTallMl T'PY30IOJBbEMHBIX YCTPOMCTB Ha MPOMBICIOBBIX cynax. OCHOBBI AKCILTyaTal[uu
CYZIOBBIX OJTbEMHBIX MEXAHM3MOB U TEXHHKA 0€30MaCHOCTH MU UX 00CiyKuBaHUU. VcnibITanus u
OCBHJIETEILCTBOBAHUS CYJOBBIX MOABEMHBIX MeXaHU3MOB. OcobeHHOocTH 3Kcmryaranuu. CynoBbie
HOBOPOTHBIE KpaHbl. X mnpeuMyllecTBa, HEIOCTaTKW M 00JacTh NPUMEHEHHs Ha Ccynax.
Konctpykuus. Okcrmyaranus. Hanzop. Mcnbitanus. TpeboBanus Perucrpa PO.

CamocrosiTenbHas padora:

1. ITpopaboTka yueOHOTO MaTepraia 1o KOHCIIEKTY — 8 4acoB.
2. [ToaroroBka K 3allyuTe MPaKTHYCCKHUX 3aHATHH — 8 4acoB.
Hmoeo no pazoeny: JIK — 6, [13 — 8, CPC — 16 uacos.
Jluteparypa: [1, 2].

Pa3nen 4. [IpoMbici0BbIe MEXaHU3MBI

Tema 4.1. MexaHu3Mbl TPajaoBOro JIOBA
Jlexyus 2.4.

Mexanusmbl TpasioBoro JioBa. OOmme cBeaeHusa. OcoOeHHocTH palOoThl. TpanoBsle
KOMIUIEKChI. BaepHble, kabenbHble, THHb-TAJIEBble U KaOeIbHO-BHITSDKHBIE Jebenku. Koncrpykuus
TPaJIOBbIX Je0e10K. MeToIuKa OIpeieNeHUs] OCHOBHBIX XapaKTepHBIX pa3MepoB JieTalieil TpajoBoi
nebeqku M MOINHOCTH ee mpuBojaa. OmpeneneHre OCHOBHBIX IapaMeTpoB. ABTOMAaTH3alUA
TpPaJIOBbIX JIeOe10K. TexHuueckas sKcrryataus. TexHuueckuil Haa3op.

IIpaxmuuecxoe 3ansmue 2.6. IlogsecHas mammHa BeIOOpkH Komnenbka [IMBK-4.
Ipaxmuueckoe 3anamue 2.7. lnronoynas nedenka JII3 /]

CamocTrosTenpHas padbora:

1. IlpopaboTtka yueOHOro MaTepHasa o KOHCIEKTY — 4 4acosB.
2. IloaroroBka K 3amnTe NPaKTUYECKUX 3aHATUH — 6 4acoB.
Hmoeo no pazoeny: JIK — 4, I13 — 6, CPC — 10 uacos.



Paszgea S. Komnpeccopsl U cemaparopbl

Jlexyus 5.1.

OCHOBBI TEOpPHH, MPUHIMI JACHCTBHUS U yCTPOWCTBO MOPIIHEBBIX KommpeccopoB. [IpuHiun
JEUCTBUSIT M YCTPOMCTBO, pEryJupOBaHUE U TEXHUYECKOE MCIOJIb30BaHUE MOPIIHEBBIX
KoMIpeccopoB. OCHOBBI TEOPUH, IPUHIIMII IEHCTBUS U YCTPOMCTBO BEHTUIISITOPOB IIECHTPOOEKHBIE
U oceBble. YpaBHeHue Hanopa. [Tog6op BeHTunsTopa. [IpaBmia TEXHHUECKOTO HCIIOIh30BaAHHUS.

Ilpaxmuueckoe 3anamue 5.1. Dnexkrpoxkommpeccop 20K 1

Jlexyusn 5.2.

[TpunHuMn 1eHCTBUS LEHTPOOESKHBIX CEMapaTOpPOB AJIsl OUUCTKU TOIUIMBA U Macia. OCHOBHbIE
pPEeKUMBI PabOTHI cenmapaTopoB. TeopeTHyeckue OCHOBBI PabOTHI LEHTPOOEKHBIX CEnapaTOpOB.
Tunel 1HEeHTPOOEKHBIX CENapaToOpoB, MPHUMEHSEMbIX Ha Cydax. OKCIUlyaTalus CemnapaTopoB
TOIJIMBA U Macia, ¥ yxoJl 32 HUMHU. OCHOBHBIE HEUCIIPABHOCTU B paboTe CEemapaTopoB U CIOCOOBI
ux ycrpaneHus. TexHuka 6€30MacHOCTH MPH SKCILTyaTalluU CenapaTOpoB U YXO/1€ 32 HUMHU.

Ipakxmuueckoe 3anamue 3.3.

Cemnaparop uenrpo6exubiit CL] 1,5 (4 gaca)

CamocrositenpHas padora:

1. IlpopaboTtka yueOHOro Marepuaia o KOHCIEKTYy — 8§ 4acoB.
2. IloaroroBka K 3amyTe MPaKTUYECKUX 3aHATUH — 8 4acoB.
Hmoeo no pasoeny: JIK — 2, [13 — 2, CPC — 4 yaca.
Jlureparypa: [1, 2].

Pa3nen 6. CynoBbie cucTemMbl
Jlexyus 6.1.

Ha3nauenue, xnaccuukanusi, NPUHIUNHAIBHBIE CXEMbl, O0OpYyIOBaHUE, YIpPaBIECHUE
JIeMCTBUEM U TEXHHUYECKOE HCIOJIb30BaHUE CYIOBBIX cucTeM. TpeOoBaHus Peructpa K cymoBbIM
cucremaM. CucreMa ocyuieHus 1 OamactHas cucreMa. CucTeMbl MBIThEBOW, TPECHON U 3a00pPTHOMN
BOJIbl. OCOOEHHOCTH KOHCTPYKLMU U MPOEKTUPOBAHUS.

IIpaxmuuecxoe 3ansmue 6.1.

CHATHE XapaKTepUCTUKHU IIEHTPOOEKHOro Hacoca U IOCTPOCHHE YHHMBEpCATbHOU
XapaKTepUCTHKU (4 uaca)

Jlexyus 6.2.

CynoBsie MPOTUBOIIOKAPHBIE CHUCTEMEI u CyZIOBBIE CHUCTEMEI BEHTHIIAIINAH,
KOHAWIIMOHUPOBAHUS BO3JyXa M CyA0BOTo ororuieHusa. Mx ocobGenHoctu. TpebGoBanus Peructpa
P® x Hum. x Texauyeckas skcruryatanus. TeXHu4ecKui Ha130p.

CamocrosTenbHas padora:

1. ITpopaboTka yuebHOro MaTepuaa o KOHCIekTy — 4 yaca.
2. IToAroTOBKa K 3alUTe MPAKTUYECKUX 3aHATHH — 4 yaca.
Umoeo no pazoeny: JIK — 4, I[13 — 6, CPC — 8 uacos.
Jlureparypa: [1, 2].



Pa3nen 7. CynoBbie BOZ0ONPEeCHUTEIbHbIE YCTAHOBKH
Jlexyus 7.1.

CoBpeMeHHbIE THUIBI BOJOOIMPECHUTEIBHBIX YCTAHOBOK Ha CyJax. YCJIOBHUS TOJYYEHUS
JUCTUIUIATA BBICOKOTO KauyeCcTBa B Pa3IMYHBIX TUIAX onpecHuTesel. [loBpIeHne 53KOHOMUYHOCTH
ONPECHUTEIIBHBIX YCTAHOBOK. TexHUYECKas SKCIuTyaTaus. TeXHUUYECKUA Ha130p.

Ilpaxmuueckoe 3anamue 7.1. BogoonpecuurensHas ycranoBka J[-3VY (4 gaca)

Jlexyus 7.2.

OnpecHuTenbHbIE yCTAaHOBKU. [IpuHIMI JEHCTBUS W YCTPOMCTBO, pEryJupoBaHUE U
TEXHHYECKOE HCIIOJIb30BAHUE TETUIOOOMEHHBIX —alllapaToB, Jea’dpaTopoB, KOHICHCAIIMOHHBIX,
BOJIOOTIPECHUTENIbHBIX M HCHAPUTENBHBIX YCTaHOBOK. CHocoOBl MONYy4YeHHs] MPEeCHOM BOABI Ha
cynHe. OCHOBHBIE THUIIbI, KOHCTPYKILHS BOJOONPECHUTENIbHBIX YCTaHOBOK. [IpuHuun nedcTBus u
YCTPOMCTBO, PETyJUPOBAaHHE W TEXHUUYECKOE HCIOJIb30BAaHUE TEINIOOOMEHHBIX —ammapaTos,
JIea’paTopoOB, KOHICHCAIIMOHHBIX, BOJIOONPECHUTEIBHBIX U UCIIAPUTEIBHBIX YCTAHOBOK.

CamocrosTenbHas padora:
1. ITpopaboTka yueOHOTO MaTepraa o KOHCIIEKTy — 8 4acoB.
2. IloaroroBka K 3amyre npakTudeckux 3anatuii — 10 yacos.

Hmoeo no pasoeny: JIK — 16, I[13 — 16, CPC — 24 yaca.

Jluteparypa: [1, 2].

5. YdeGHO-MeToIn4Yeckoe obecredeHre uisi CaMOCTOSATEIbHON paboThl 00yYarOINXCs

CamocrosTenbHas paboTa yJauerocs 1o JUCUUIUIMHE BKIIOYAeT TaKue BUIbl paboThI Kak:
1) u3yyeHne MaTepuasIoB, 3aKOHCTIEKTUPOBAHHBIX B XO/€ JIEKIIHA;

2) u3y4eHue JIUTepaTyphl, IPOpadOTKa U KOHCIICKTHPOBAHNUE HCTOYHUKOB;

3) HOArOTOBKA K 3aIUTE MPAKTUYECKOTO 3aHSTHSI;

4) noAroTOBKA K MPOMEKYTOUHOM aTTeCTaI|H.

[TepeueHb METOANYECKUX YKa3aHUM AJIS1 CAMOCTOSITEIbHON pabOThI:

1. &Kykoe C. A. CynoBble BCIIOMOTraTeJIbHbIE MEXaHM3Mbl, CHCTEMbl U YCTpOICTBa.
Metoauueckre yka3zaHUS K BBIIOJHEHUIO KypCOBOIO IPOEKTa JUIsl KypCAaHTOB M CTYACHTOB
cnenuanbHOCcTH 26.05.06 «OKcIutyaTays Cy/10BbIX SHEPreTUUECKUX YCTAHOBOK» OYHOM M 3a0YHOM
¢dopm obyuenus. — Ilerponasnosck-Kamuarckuii: MU3a-so Kamuatl TV, 2019. — 96 c.

2. XKyxos C. A. DxcrmyaTanys CyIOBBIX JIBUTATENel BHYTPEHHETO cropaHus. Meroandeckue
YKa3aHHA O W3YYEHHIO IUCLUIUIMHBI JUIsl KYpCaHTOB M CTYAEHTOB crnennaiabHoctu 26.05.06
«OKCIUTyaTalsl CyJOBBIX JHEPreTMUECKHX YCTAaHOBOK» OYHOM M 3a04HON ¢GopM oOydeHus. —
[TerponanoBck-Kamuarckuit: Kamuatl TV, 2019. — 23 c.

6. ®oHJ OLIEHOYHBIX CpCACTB U1 IPOBCACHUS HpOMe)KYTOHHOﬁ arTeCTalun 06yqaloumxca 1o
JUCITHUITIIMHE

1.Onpenenenune runpaBandeckux MammuH. Kmaccudukanms.

2. OCHOBHBIE THUIIBI HACOCOB.

3. OcHoBHbIE TapaMeTpbl HacocoB. [lomaua, Hanop, MomHOCTH, KIT/I.

4. HacocanHast ycTaHOBKa € IOAMIOPOM. AHaIU3 ee paboThI.

5. HacocHast ycTaHOBKa ¢ moanopoM. MakcuMalibHasi BICOTa BCAChIBAHUS.
6. CoBmecTHast paboTa Hacoca U TpyOOnpoBoAa.



7. IlopumHeBsle Hacocsl. [IpuHnun nericteus. MaaukaTopHas nuarpamma.

8. Kitaccuduxanus nopiHeBbIX HACOCOB U TUIIOBBIE CXEMBI.

9. HepaBHOMEPHOCTh MOJa4X [TOPLIHEBOrO HACOCA.

10 Bo3nymaeie konnaku. [Tpunuun aeicteus.

11. Onpenenenue OCHOBHBIX MOKa3aTeNeH U pa3MEPOB MOPIIHEBBIX HACOCOB.

12.XapaKkTepuCTUKH NOPIIHEBBIX HACOCOB U PETYIMPOBAHUE TIOJAUH.

13.PaguanbHo- nopuiHeBsle Hacockl. [IpuHIun neicTBus.

14. AxcuanbHO-IOpUIHEBBIE HacOCHI. [IpuHITUTT EeHCTBUSA.

15.Potopnble Hacockl. 3yOuaTthle mectepenHbie. Onpeienenne moiavH.

16. SIBeHue 3anupaHus )KUAKOCTH B IIECTEPEHHBIX HACOCaX.

17.BunTtoBsie Hacockl. OcobeHHOCTH KOHCTpYKIUU. [logaya.

18. Ilmactunuateie  (mmbOepHble) Hacockl. (OCOOCHHOCTH  KOHCTPYKIHMH. TexHUYecKas
IKCILTyaTaLHsl.

19. BogokoubieBsie Hacochl. OCOOEHHOCTH KOHCTPYKIIMH. XapaKTePUCTUKH.

20. UentpoOexnbie Hacocwl. [lpuHumn neiictBusa. YpaBHenue Oiinepa. Teoperndeckuwii u
JICUCTBUTENbHBIA HATIOP.

21. Boustaue yriia HaKJIOHa pabovHX JIoNacTeil Ha Co3/1aBaeMblil Harop.

22. Jlonactu KoJjieca IEHTPOOSKHOT0 Hacoca.

23. Momnocte u KIIJI unentpobexxHoro Hacoca. TeopeTuueckue U JACUCTBUTEIbHBIC
XapaKTEPUCTHKH.

24. TlocnenoBaTelbHAS 1 TTapajuiebHas padoTa IEHTPOOSIKHBIX HACOCOB.

25. OcoGeHHocTH paboThl LIeHTPOoOEKHbIX HacocoB. KaBuTanus. BricoTa BcackiBaHUS.

26. IloMmnax 1eHTpOOEKHBIX HACOCOB.

27. OceBoe AaBiieHHE B IEHTPOOESKHBIX Hacocax. MeToabl pa3rpy3Ku.

28. KoaddummeHT OBICTPOXOTHOCTH.

30. OceBble Hacockl. OcoOeHHOCTH KOHCTPYKUIUU. OOIacTh MPUMEHEHUS.

31.Hanop u nopaya oceBbIX HACOCOB.

32. Crpyiinble Hacocsl. [Ipunnun neiictBus. Hanop. Ilogaya. OcHOBBI TeOpuM U pacyera.

33. XapakTepuCTUKH CTPYHHBIX HACOCOB.

34. Ilpunuun nefcTBUs, yCTPOWCTBO U 0COOGHHOCTH KOHCTPYKIIMH BUXPEBBIX HACOCOB.

35. CynoBbie BeHTWIISITOpbl. OCHOBHBIE TUIIBI U UX KOHCTpYKIMs. Hanop, Npon3BoAUTEIbHOCTD.

36 Pacuer u mombOp BEHTWIATOPOB. XapakTepuCTHKH. PerymupoBanue. TexHuueckas
SKCILTyaTalHsl.

37. Peibonacocsl. Tumbl. OCOOEHHOCTH KOHCTPYKITHH.

38. PyneBbie ycrpoiictBa. Hasnadenume. OcHoBHble THIBl. OCHOBHBIE TpPeOOBAaHUS K PYJIEBBIM
YCTPOMCTBAM U MallIMHAM.

39. PyneBbie mpuBoab! (OCHOBHBIE THITEI). OCHOBHBIE SJIEMEHTHI PYJIs.

40. [leiicTBue pyns Ha cyaHO. MoMeHT Ha Gayiepe. Bpamatomumii MOMEHT.

41. I'mapomexanuka pyis. Pacuer MmoMeHTa Ha Oamiepe.

42. DnexTpuyeckue pyneBble MamnHbl. OCHOBBI TSATOBOIO Pacyera.

43. T'unpaBnudeckue pyaeBble MamHbl. Pacyer.

44. PyneBas mamuHa PO-3.0co6eHHOCTH KOHCTPYKIIUH U SKCIUTyaTarlHsl.

45. MexaHu3Mbl Ui TIoabeMa SKopst U mBapToBku. OOmue mosoxkeHus u Tpeboanusi Perucrpa
PO.

46. OmnpeneneHre HATSDKEHUS SIKOPHOH TIETIH B TIPOIIECCE CHEMKH C SIKOPSI.

47. OnpeneneHre OCHOBHBIX Pa3MEpPOB U XapaKTEPUCTUK SKOPHOTO U IIBAPTOBHOTO YCTPOMCTB.

48. OCHOBBI TATOBOTO pacueTa OpaITuIs U IITHIIS.

49. CniacatenpHble yCTpoiicTBa. KOHCTPYKIIMM 37IEMEHTOB LUTIONIOYHOTO YCTPONCTBA, HMUTIONOYHON
ne0eKu.

50. OcHOBBI pacueTa HUTIONOYHOTO YCTPOICTRA.

51. CynoBele rpy3onoabeMHble MexaHu3Mmbl. Hasnauenume. OcobenHoctu. Krnaccudukanus.
['py3oBbie nebenku u Kpanbsl. KoHCTpyKIuS.



52. OcHOBBI pacueTa Ipy30BOii 1eOeaKu.

53. bykcupnubie nebenku. Mx tumbl. XapaktepHble y3ibl. KOHCTPYKIMS W TPUHIMUN JEHCTBUS
ABTOMATHUYECKUX OYKCHUPHBIX JIEOEIOK.

54. Cnoco6bl moiydeHusl mpecHod Bojabl Ha cynHe. Boga Ha cynne. OcHOBHbIE TpeOOBaHMS K
IIPECHOU BOJIE.

55. BogoomnpecHurenbHble yCTaHOBKM u30bITOuHOro JnaBieHus. Koncrpykums. OcobGeHHOCTH
TEXHUUYECKOH 3KCIUTyaTalllH.

56. BakyyMHbIe onpecHUTENbHbIE YcTaHOBKU. KoHCTpykiMs. TexHuueckas sKCITyaTarusl.

57. AnuabatHble onpecHUTENbHbIE ycTaHOBKH. KoHCTpyKIus. TexHn4deckas SKCIUTyaTarusl.

58. OcHOBBI pacueTra CyJOBBIX BOJIOOIIPECHUTEIbHBIX YCTAHOBOK.

59. Haznauenue u knaccudukamnus cymnoBeix cuctem. O0mme TpeboBaHusl.

60. OcymurensHas u OamnactHas cuctembl. [IpoBoaka TpyOGonpoBoaoB. KOHCTpyKIUsS OCHOBHBIX
y310B. TpeboBanus Peructpa PO

61. bertoBbie cucteMbl. CxeMbl PECHON MUTHEBOM, MBITHEBOM BOJIBI. [Ipokitagka TpyOOIIpOBOIOB..
62. CxeMBbl MBITHEBOM BOJBI, CHCTEMBl CTOYHBIX BOJ, (eKanbHOH cucreMbl. KoHCTpyKIus
OCHOBHBIX y3110B. [Ipoknanka TpyOonpoBoI0B.

63. Cucrema ororienus. [lapoBoe u BogsiHoe otoruieHue. [lpenmymectBa u HemoctaTKu. OCHOBBI
pacuera.

64. Bo3nymHoe u anekTpuyeckoe otorienne. [IpenmyiectBa u HenoctaTku. OCHOBBI pacueTa.

65. Cuctema BeHTU sIIUH. EcTecTBeHHAsI U MCKYCCTBEHHAs! BEHTHIIALIMSA. MeToArKa pacyera.

66. Cucrema KOHAUIIMOHUPOBaHMs. KOHCTpYKIUS, S7I€MEHTHI.

67. IlporuBomnoxapHbie cucTteMbl. [IpoTuBonokapHas BojsHas cuctema. [IpaBmma Peructpa P®.
TexHuueckas dKCITyaTauus.

68. CucTtembl )KMIKOCTHOTO U YIIIEKUCIOTHOTO TYIICHUS.

69. Cucrema neHOTYIICHHUSI.

70. CucTtembl YIIIEKUCIOTHOTO TYLICHHUS.

7. PekoMenayemas JuTeparypa
7.1. OcHOBHas JqUTEpPaTypa.

1. YepenanoB b.E. CyznoBble BcriomorarenbHble U IPOMBICIOBBIE MEXaHU3MBI, CUCTEMbI U UX
sKcIuTyaranus. - M: Arporpomusznar, 2006.

2. Kopuuno D.B. IlanyOHble MeXaHU3Mbl U CYJOBBIE YCTPOHCTBA MOPCKHX CYJIOB
cnpaBouyHMK. — Ognecca :Oxcnpecce Pexknama, 2009. — 420 c.

7.2. lonoTHUTEILHASI JIUTEPATypa.

1. EpmuiioB B.I'. TeruioooMeHHBI€ amnmapaThl U KOHICHCAIIMOHHBIE ycTaHOBKU. — JI: CymocTpoenue,
1974

2. IIpaBuiia TeXHUYECKOH AKCIUTyaTallul CyJOBBIX TexHHueckux cpeacts PJ[ 31.21.30.30-99. — M:
B/O Moptexundopmpeknama, 1999

3. Boponos B.®., ApupikoB A.I1. Cynoseie runpaBnudeckue mamuael. — JI: Cymoctpoenue, 1976

4. Jlykun I'.4., Komecuuk H.H. OmnpecHutenbHble YCTaHOBKM HpOMBICIOBOrO (iota. — M:
IInmesas NpoMBIIIIIEHHOCTH, 1970

5. Bammaee M.M. TluiapaBnuueckue NTpPHUBOABI CYIOBBIX MalyOHbIX MexaHu3moB. — JI:
Cynoctpoenue, 1973

6. boromoneHbli A.E. CynoBele BcroMoraTenbHble M PBIOOINPOMBICIOBBIE MeXaHM3Mbl. — JI:

Cynoctpoenue, 1980.



7. Yepxacckuii .M. Hacocsl, BeHTHIIATOPBI, KOMIIpeccopsl. —M: DHeprus, 1984

8. Kamnes I'.®., Kunapckwii I'.P., banun B.M. [lonbeMHBIe TpaHCTIOPTHBIC MAIIUHBI M MMATyOHBIC
Mexanusmbl. — JI: Cynoctpoenue, 1976

9. 3aBuma B.B., llexun b.I". CynoBsie BcmoMoraTenbHble Mexanu3Mbl. — M: Tpancriopt,1984

10. bynos B.M. CynoBsie Hacockl. - JI: Cynoctpoenue,1988

11. Yepenanos b.E. CynoBbsie mpoMbICiI0BbIe MeXaHU3Mbl. — M: [1uieBast mpomsbIieHHOCTh, 1976

8. MGTOI[I/IIICCKI/IC YKa3zaHuAa 1Jisd 06yqa}om1/1xca 110 OCBOCHUIO AU CLIUITIJIMHBI

B pamkax ocBoenust yueOHou aucuuruimabl « CBMCY» npenycMOTpeHbl CIEAYIOIINE BUIbI
y4€OHBIX 3aHATHIL:

— JIeKIUU;

— IPaKTUYECKUE 3aHSTHS;

— caMocCTosITeNbHas paboTa;

— IpYNIOBbIE U UHJIUBUyaJIbHbIE KOHCYJIbTAINH,

a TaKKe MPOXOKJICHNE aTTECTAIIMOHHBIX HCTIBITAHUI MPOMEXKYTOUHOM aTTecTaIiy.

B xome nexkumii oOy4arommmcst cleAyeT IOATOTOBUTh KOHCHEKThI JIEKIMH: KpaTko,
CXeMaTU4YHO, TOCIEA0BaTENbHO (UKCUPOBATH OCHOBHBIE IOJIOKEHHS, BBIBOIBI, (DOPMYITHPOBKH,
0000I1IeHNs; TIOMEYaTh BAKHBIC MBICIH, BBIACIATH KIIOUEBBIC CIIOBA, TEPMHUHBI, MPOBEPATH
TEPMHHBI, TOHATUS C TMOMOINBIO SHIUKIONEIUHN, CIOBapel, CIPaBOYHHKOB C BBITUCHIBAHUEM
TOJIKOBAHUH B TETpajb; OOO3HAYUTH BOIPOCHl, TEPMHUHBI, MaTepHasl, KOTOPbIM BbI3bIBACT
TPYOHOCTH, TOMETUTh M TIOMBITAThCS HAWTU OTBET B peKOMeHayemoil mnutepatype. Ecnu
CaMOCTOSITENIbHO HE yJaeTcsl pa3o0parbcs B MaTepuase, HeoO0XoIuMo cPOopMyIUpOBaTh BOIPOC U
3aJaTh TMPENOJaBaTeNl0 HAa KOHCYIbTAllMM, Ha MPAKTHUYECKOM 3aHSATHUH. YJEIUTh BHUMaHUE
MOHATHUSAM, KOTOPBIE 0003HAUYEHBI 00513aTEIbHBIMU JJIS1 KKIOW TEMBI TUCIUTLTNHBI.

Ha nmpaktuyeckux 3aHATHAX OOy4aroIvecs BBIIOIHSIOT MpopadoTKy padoueil mporpammel,
ynenss ocoboe BHUMAaHHME LEISIM M 3agadaM, CTPYKTYpe H COJCPKAHUIO JAUCHUILTAHBL;
KOHCIIEKTUPOBAHHWE MCTOYHUKOB, pabOTy C KOHCHEKTOM JIeKIUH; TOATOTOBKY OTBETOB K
KOHTPOJIbHBIM BOIIPOCAaM, IMPOCMOTP PEKOMEHJIYEMON JIUTEepaTypbl; pELIeHHE MNPaKTHUYECKUX
3a7JaHUN.

B xone rpynmnoBbeIX ¥ UHAUBUAYAIbHBIX KOHCYJIbTAUN 00ydYaroluecss UMEIOT BO3MOXKHOCTh
HOJY4YUTh KBaJU(UIMPOBAHHBIE COBETHl 110 OPraHU3alMd CaMOCTOSATENBHOTO YIPaBJICHUS
COOCTBEHHOM JEATENIbHOCTHIO Ha OCHOBE aHajid3a HMEIOLIErocss Yy HHUX OIbITa OOy4eHHs,
UCTOJIb3YeMBbIX YYEOHBIX CTpaTeruii, depe3 oOCYKJIEHHE CUJIbHBIX CTOPOH M OTPAaHUYEHHUI CTHIISA
YU€HHUs, a TaKXe IOUCK PEeCypCcoOB, IMPEAOCTaBISIEMBIX BY30M Ul JIOCTH)KEHUS HaMEUEHHBIX
pe3yibTaToB; JAJIS ONpPEAETICHHUs TeMbl U MPOOJeMBbl UCCIIEIOBAaHUS, BBIOJIHEHUS MUHHU-IIPOEKTOB
10 JMCLUIUIMHE, O0O0CYXJEHMUs] HaydHBIX TEKCTOB, pEUICHUS yuyeOHBIX 3ajad, AJs MOATOTOBKH K
NPAaKTUYECKUM 3aHATHUSAM, JUI1 MOATOTOBKM K KOHTPOJBHBIM TOYKaM, B TOM YHCIIE HUTOTOBOM
aTTecTallly; JeTallbHO MpopadaThiBaTh BO3HUKAIOUIME MPOOJIEMHBIE CUTYallUd, OCYIIECTBISATH
IIOMCK BAPUAHTOB MX PEUICHMs], ONPEAENATh INPEUMYLIECTBA W OrPAHUYEHMSI HCIOJIb3YEMBIX
CPEICTB JUIsl PellieHUs TIOCTaBICHHbBIX YUEOHbIX 3aJa4, OOHapyKUBaTh HEOOXOIUMOCTh U3MEHEHUS
Croco0O0B OpraHM3alluu CBOEH paboThI U Jp.

9. KypcoBoii mpoekT

KypcoBoit mpoekT mnpezacraBiser coOOW 3aKIIOUUTENbHBIA ATall W3YYEHUS JAUCIUIUIUHBI
«CynoBbIe BCIIOMOTATENIbHBIE MEXaHU3MBbI, YCTPONHCTBA M CHUCTEMBI» U CIIYKHUT ISl YIydIlIEHUs,
cUCTeMaTH3allud 3HaHUM KypcaHTa B BONpPOCax OCOOEHHOCTEH TEXHMUYECKOW SKCIUTyaTalluu
CYJIOBBIX BCIIOMOTaTEIbHBIX MEXaHN3MOB M PEIIEHUN PACUETHO-IIPAKTUYECKHX 3a/1a4.



OH sBiIIeTCS CaMOCTOSTENIBHOM HMH)KEHEpHOH paboToii,

MOSICHUTEILHOM 3aMTUCKH U TpadUIeCKON YacTH.

COCTOAIEH U3 PacCdyeTHO-

I'paduueckas gactb oobemoMm 1,5 nmucra dopmara Al mpeacraBiser co0ol yepTex 00IIero
BUJIa OJIHOTO M3 PACCUYUTAHHBIX MEXaHM3MOB (1 JHCT) M pacyeTHYIO CXEeMYy HPOTUBOIOXKAPHON
BosiHOM cucTtemsl (0,5 mucTa)

3ajaHue Ha KypcOBOM IIPOEKT MO0 BapuaHTaM BKJIIOYEHO B METOAMYECKOE YyKa3aHHE IO
KYpPCOBOMY IPOEKTHPOBAHUIO.

HpOGKT BBITIOJIHACTCA CaMOCTOATCIIBHO B 4aChl CaMOIIOATIOTOBKH.

OTaIibl BHIIOJHEHUSI KYpCOBOI'O IIPOEKTa Tabnuua 5
%
Oran Copeprxanne U 00beM BHITIOTHAEMBIX 33JaHAN
1 [lomyuenue 3amanus, mogdOp TUTEPATYPHI, BBEJICHHIE 5
Br100p OCHOBHBIX pa3MepoB pyJiisl U pacueT MOMEHTa Ha Oaiiepe 10
Pacyer pyneBoro (OCHOBHOTO 3JEKTPUYECKOTO MU THAPABIMYECKOTO, 3alacHOTO) 5
IIPUBOJIOB
2 Pacuer sKOpHO-IIIBAPTOBHOI'O YCTPOHCTBA 10
Pacuer nutrono4Horo ycrpoicraa 5
3 Pacuer rpy3oBoro ycrpoiicTBa 5
Pacuet BogoonpecHUTENBHON YCTAHOBKH 10
PacueT cy1oBOM MPOTHUBOIOKAPHOUN BOISIHOM CUCTEMBI 5
I'padmyeckas yacthb 25
3amyTa KypcoBOro NpoeKTa 5
3anaHus 1715 BBIIOJIHEHHSI KYPCOBOT'O ITPOEKTA Tabmuma 6
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= © = ° = = sa)
0 90 14,9 58 6,9 0 12 0,5/1,0 22
1 111 16,9 6,9 8 1 12,5 1,5/3,0 23,8
2 97 14,8 6,1 6,8 2 13 0,6/1,2 25
3 109 16,4 71 8,6 3 13,5 0,8/1,6 27,3
4 83,4 12 4,65 5,3 4 14 3,0/5,0 29,6
5 140 20,6 7,65 12,3 5 14,5 2,5/5,0 328
6 74 10,36 3,9 4,52 6 15 3,0/6,0 34,8
7 162 214 8,5 11,2 7 15,5 2,0/4,0 20
8 94 13,09 6,2 7,14 8 13,6 0,8/1,6 24,5
9 91,3 13,76 6 6,9 9 12,7 1,5/3,0 28




poAOIDKEHHE Tab. 6
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. Sa | £F E . - : al B Nal
0 33 100 6 3000 0 0,004 75 55
1 38 200 8 3100 1 0,006 72 50
2 37 300 10 3150 2 0,008 65 51
3 20 400 12 3200 3 0,01 68 47
4 30 500 14 3300 4 0,005 73 51
5 51 600 9 3350 5 0,007 70 47
6 36 700 11 3400 6 0,009 71 49
7 28 800 15 3450 7 0,01 67 52
8 33 900 17 350 8 0,008 68 54
9 37 1000 19 3350 9 0,006 66 50

KoHkpeTHble 3amaum, pemaeMble NpPU BBIIOJIHEHHHM KypCOBOTO TIPOEKTa  IMPEACTaBICHBI B
METOJMYECKUX YKa3aHUAX K BBINOJIHEHUIO KypCOBOro poekra (cM. 1. 5.2 nut. [3])

10. Iepedens MHPOPMATUOHHBIX TEXHOJIIOTUH, UCIIOIB3YEMBIX IPH OCYIIECTBICHUU
00pa3oBaTeNpHOrO Ipoliecca 10 AUCLUILINHE, BKIK0Yas IepedyeHb IPOrpaMMHOI0 00ecIieyeH s U
MH(OPMaLIOHHO-CIIPABOYHBIX CUCTEM

1. bubnuoreka JInbeprapuyma. Kox nocryma: http:// wwwe.libertarium.ru/library/.

2. Caiit xxyprana «Cynoctpoenue». Kox gocryma: http:// www.ssts.spb.ru/.

3. Caiir xypuana «TermmosHepretuka». Kom mocryma: http:// www.energetik.energy-
journals.ru/.

4. OOyuvaromasi ~ mporpaMMa  TPEHAXKEPHOTO  KoMIUIekca  «JlenbTa-cyroMexaHuk»
(KOMITBIOTEpHBIIT Kiacc, aymuropus 3-217).

5. O0yuaromiasi mporpaMma TPEHaXEPHOT0 KOMIUIEKca «/[u3enbcum» (TpeHaKepHBIA IIEHTD,
aynutopus 1-202).

6. OOyuJaromias mporpaMmMa TpeHakepHoro komriuiekca «HOHHTecT» (KOMIBIOTEPHBIN KITacc,
aynutopus 3-217).

11. MarepuanbHO-TEXHHUECKOE 00€CTICUCHHE TUCIIUTUINHBI

. LHentpobexusie Hacockl HKS, HIIB 20/30

. [TopuraeBo# npsimoeiicTByrommii Hacoc [TH-1,6/16
. bannon cxkaroro Bo3myxa

. Onexrpoxommpeccop 20K1-3

. lllectepenyarsiit Hacoc HIII32

1
2
3
4
5. DkcnepuMeHTaIbHas BUXpeBas Tpyoa
6
7. Cenapatop CII 1,5

8

. Hacoc BoIOKOJIBIIEBOI




9. [NopmneBoit Hacoc — [TH-1,6/16

10. OnpecuurenbHas ycraHoBka J1-3VY

11. BeprukanbHblii nopiraeBoit nacoc JITH 25/2,5
12. Hlnwne 6e36amnepusiit 111-5.

13. brok cunoBo#t ruapasinyeckuii [IMBK -4

14. PyneBast MammHa 3J1€KTpOpy4YHast

15. PyneBast MarmHa 3JeKTporuapaBinyeckas P-2
16. bpammuins snextpudeckuit BOP-7



