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1. HEJIX OCBOEHUSA JUCHUTIINHBI

1.1 | HaTp HeOOXOAMMBIEC 3HAHUS 110 YCTPOICTBY, HA3HAUCHHUIO, TPUHINILY JCHCTBUS U 3KCILUTyaTAaI[MOHHBIM [TOKA3aTeIISIM
CYOBBIX BCIOMOIaTeIbHBIX MEXaHU3MOB, BXOAAIINX B CyHOBbIE CHCTEMBI U YCTPOICTBA, a TAKXKE JaTh HEOOXOUMBIE
3HaHMSA 110 THIPOIIEpeNauaM U IPUMEHEHHIO THAPONPHBO/IA B CYJOBBIX CHCTEMaX M YCTPOICTBAX, a TAK)Ke HABBIKU
BBIOOpA BCIIOMOTATENBHBIX MEXaHU3MOB JUIS CYJIOBBIX CHCTEM M YCTPOICTB, a TakKe YTCHHUS NPHHIUITHAIBHBIX
THJPABIMYECKUX CXEM, B TOM YHUCIIE CXEM THAPONPUBOAOB.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.0

2.1 | TpeGoBaHusl K IpeIBAPHTEIbHOI IIOATOTOBKE 00y4aIOLIErocs:

2.1.1 HByXTOHJ'[I/IBHI)IC 1 TpaAULIMOHHBIC IBUI'aTCIIbHBIC YCTAHOBKH CY/10B

2.2 | JMCHMIUTMHBI M MPAKTHKH, JJIsl KOTOPBIX OCBOEHHE TAHHOI TUCHUIUIHHBI (MOIYJIs1) HEOOX0IUMO KAK
npeamecTBYyoIIee:

2.2.1 | CynoBbie TypOOMAIITHHBI

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIATLIMHBI
(MOZY.JIA)

YK-2: Cnioco0eH ynpaBJ/isiTh IPOEKTOM Ha BCeX ITANAX €ro *KM3HEHHOT0 UK

VYK-2.2: KoHTponupyeT pealn3aiuio MPOeKTa, OCYLIECTBISIET MOHUTOPUHT MPOCSKTa K 0()OPMIICHUE OTYCTHOMH JOKYMEHTAIHH T10
MIPOCKTY

OIIK-2: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 001leHHKeHEePHbIe 3HAHMSA, AaHAJIUTHYECKHEe MEeTObl B
NnpoecCHOHAIBHOM eI TeJbHOCTH

OIIK-2.3: HpI/IMCHHeT METOABI TCOPETUICCKOT'O U SKCIICPUMCHTAJIIBHOI'O UCCIICIOBAHUA B HpO(beCCPIOHaJ'IBHOﬁ JACATCIBbHOCTHU

OIIK-3: Cnocoben MPOBO/IUTH U3MEPECHUA U Haﬁ.]'llO}leHl/lﬂ, OﬁpaﬁaTblBaT]) U NPEACTABJIATH IKCIEPUMEHTAJIbHBIC TaHHbIE

OIIK-3.3: O0pabaTbIBaceT U MPEACTABISIET MOIYYCHHBIC JTAHHBIC U OLICHUBACT PE3yJIbTaThl H3MEPCHUH

IMK-6: Cnoco0eH ocylecTBAATH MOATOTOBKY, IKCILIYaTal[U10, 00HAPYKeHHE HeMCIIPABHOCTEH U Mepbl, He00X0MMbIe /151
NpeAOTBPallleH!s] NPUYMHEHHS IOBPEKAeHU ciIeIyIoIMM MeXaHu3MaM U cucTemMaM ynpasJenusi: 1. [yiaBHblil ABUraTeanb
M CBSI3aHHbIE ¢ HUM BCIIOMOraTe/ibHble MexaHu3Mbl; 2. [IapoBoii KoTeJs1 U CBSI3aHHbIE ¢ HUM BCIOMOTraTe/IbHbIe MeXaHU3MbI
M NnapoBble cucTeMbl; 3. BcmoMoratenbHble NepBUYHbIE IBUTATEIH U CBA3AHHbIE C HUMH cucTeMbl; 4. [lpyrue
BCIOMOTaTe/bHble MEXaHU3Mbl, BKJII0YAsI CUCTEMbI OXJIAKIEeHHsI, KOHIMIMOHMPOBAHUS BO31YXa U BEHTWISIMHU

[IK-6.1: OcymiecTBiseT MOATOTOBKY U SKCIUTyaTanuio raBHOH COVY 1 CyHOBBIX BCIOMOTATEIBHBIX CHCTEM

IK-7: Cnoco6eH ocymecTBIATh IKCIUIYaTAIMIO CHCTEM: TOIUIMBHBIX, CMA3049HBIX, 02JJIACTHBIX H APYTUX HACOCHBIX CHCTEM
M CBSI3AHHBIX ¢ HUMH CHCTEM YIpaBJIeHUsI

TIK-7.1: OCyHICCTBJ'DICT OKCIUTyaTallutO TOIJIMBHBIX U CMAa304YHbBIX CUCTEM, 0aJNIaCTHBIX K ApYrux HaCOCHBIX CUCTEM

IIK-34: CnocodeH copMupoOBATH LeJIM MPOEKTA (MPpOrpaMmbl), pa3padoTraTsh 00001IeHHbIE BADUAHTHI ee pelleHusl,
BBINNOJIHUTH AaHAJIU3 3TUX BAPUAHTOB, IPOrHO3MPOBaHUE HOCJIC}ICTBPIﬁ, HaXO0KACHUE KOMIIPOMHUCCHBIX pemeﬂm‘i

[IK-34.1: IInanupyet neau mpoexTa, pa3pabaTbIBaeT BApUAHThI PELLICHUS, aHATU3UPYET U MMPOTHO3UPYET PE3YNbTaThl CBOMX




perieHui

ITK-35: Cnoco6en pa3padoTaTh NPOEKTHI 00HEKTOB NPO¢ecCHOHANLHOM 1eSITEILHOCTH € Y1eTOM (PU3HKO-TeXHHYECKHUX,

MEXAHMKO-TeXHOJOTHYECKUX, ICTETHYCCKHX, IKOJOTHYECKHUX, IPrOHOMHUYECKUX U IKOHOMHYECKHX TPeOOBAHUI, B TOM
YHCJIe C HCII0JIb30BAHHEM HH(POPMALMOHHBIX TEXHOJIOTHIH

ITK-35.1: OcymecTBisieT co3nanue 00beKTOB MPOGECCHOHATBHOM NEATETbHOCTH C YIETOM PAa3InIHBIX TPEOOBAHUHN K HOPM C
WCTIOJIb30BaHHEeM MH()OPMAITMOHHBIX TEXHOIOTUH

ITK-40: Cnoco0eH YNTATh cXeMbl TPYOONIPOBO/IOB, THAPABINYECKUX U MHEBMATHYCCKHX CHCTEM

ITK-40.1: Onpenenser pacrooKeHUs MEXaHU3MOB Ha CXeMax TPpyOOIPOBOJIOB, THAPABIMYCCKUX M THEBMATHIECKIX CHCTEM

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1 |3nath:
3.1.1 | meTonsl hopMyIMpPOBaHUS B paMKaX MOCTABJICHHOM L€ MPOEKTa COBOKYITHOCTH 33/1a4, 00ECTIEYHBAIOLINX €€
JOCTHXKEHHE
3.1.2 | MeTOIUKY pacdeTa MPOLECCOB 3KCILTyaTaI[K CYJJOBBIX BCIIOMOTATEIbHBIX MEXaHU3MOB
3.1.3 | mopAaoK MPOBEICHUS UCIIBITAHUN CYJJOBBIX HACOCOB, KOMIIPECCOPOB
3.1.4 | mpaBuia 1 001agaeT HABBIKAMH OCYIIECTBICHUS MOATOTOBKU M 3KCIUTyaTaI[H CHCTEM YIIPABICHHS BCIIOMOTaTeIbHBIMU
MeXaHHU3MaM
3.1.5 | mpaBHiIa ¥ aNTOPUTMBI IKCILTyaTallil HACOCHBIX CHCTEM
3.1.6 | Ha3HAYEHNE, TEXHIYECKHE XapaKTePUCTUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH, IPUHIIUIIBI paOOTHI CYyOBBIX
BCIIOMOTATEIbHBIX MEXaHU3MOB
3.1.7 | pasnuuHbIe TPeOOBaHUS MpPEABIBISIEMBIC K IPOSKTAM
3.2 | Ymersn:
3.2.1 | BBIOMpATh ONTUMANBHBII CIIOCO0 PEIIeHHs 3a/1a4, YIUTHIBasI AeHCTBYIOIINE IPAaBOBBIC HOPMBI M IMEIOIINECS YCIIOBHS,
pecypesl ¥ OTpaHUIEHHS
3.2.2 | IpOoeKTUPOBATh XapaKTEPUCTUKU HACOCOB, KOMIIPECCOPOB U IPYTUX MEXaHU3MOB
3.2.3 | o0pabaTeIBaTh pe3yNnbTaThl MOTyICHHBIC TIPU MMPOBEJACHUE UCTIBITAHUN CYIOBOTO BCIIOMOTATEIILHOTO 000PYI0BaHHS
3.2.4 | ocyImIecTBIATE MOATOTOBKY M AKCIDTyaTallMIO CHCTEMaMH yIPaBICHUS BCIOMOTaTeIbHBIMI MEXaHH3MaM
3.2.5 | aHanu3upoBaTh paboTy HACOCHBIX CHCTEM U BBISBIISTH MIPOOJIEMBI TIPU MX 3KCILTYaTalHH;
3.2.6 | BEINOJHATH BEIOOP 000PYAOBAHUS MPH PELICHUH 3a]1a4
3.2.7 | pazpaboTaTh MPOEKT MO BCIIOMOTaTeIbHBIM MEXaHU3MaM
3.2.8 | ¢ yueToM pa3nuuHBIX TPeOOBAHMI C HCHONb30BAHINEM HH(OPMAIIMOHHON CPEIbl
3.3 | Baagern:
3.3.1 | HaBBIKaMH ITyOJIMYHOTO TIPEICTABICHNS PE3YIIFTaTOB PENICHNS KOHKPETHOH 3aJa9l POeKTa
3.3.2 | MeTOIMKOI pacdeTa CyI0BOTO Hacoca U TpyOOIpOBOIOB
3.3.3 [ Mepamu 1o MpeAOTBPAIIECHHUIO TPUUHMHEHHS TTOBPEKAECHUI CUCTEMAM YIPABIEHHs U BCIOMOTaTeIbHBIM MEXaHU3MaM
3.3.4 | MeTogaMu aHaIHM3a ¥ MIPOTHO3UPOBAHMS MPH OLEHKH PE3yJIbTaTOB CBOEH JESTENbHOCTU
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHoBaHMe pa3feJioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pasmen | Pasgen 1.
Jlek JlnHaMu4ecKkre HacoChl M HacOChI TpeHus. Bentusatopsr /Jlek/ 4 JIT.1JI1.2 0
JIa6 HcnpiTanue eHTpoOeKHOT0 0THOCTYIIEHYaToro Hacoca /J1a6/ 4 6 JI3.1 0
Cp JluHaMu4ecKkre HacoChl M HacoChl TpeHus. Bentumstopsr /Cp/ 4 24 JI2.1 0
Jlex Cynoseie cuctemsl /JIex/ 4 1 JI1.1 J11.2 0
Cp Cynoseie cuctems /Cp/ 4 24 2.1 0
Jlex O6mwemuble Hacockl. ['unponepenayn. IlopurHesbie kommnpeccops /Jlex/ 4 1 JI.1J11.2 0




JIab Hcnsrranue xomnpeccopa KB/ /J1a6/ 4 6 0
Cp O6wemuble Hacockl. ['unponepenaun. [lopuraeBsie kommpeccopst /Cp/ 4 24 J12.1 0
Jlex ONeKTPOTHIpaBINUECKHE PYIIEBbIe MalTHHEI /JIex/ 4 1 JI1.1J11.2 0
Cp OnexTporuapaBIndeckue pyieBsie MamuHs! /Cp/ 4 22 J12.1 0
Jlex [TamyOHBIC MaIIMHEL ¥ yCTpOiicTBa /JIex/ 4 1 JI1.1J11.2 0
Cp [TamyOHBIe MamMHEL ¥ ycTpoiicTBa /Cp/ 4 24 0
Jlex OO0s13aHHOCTH 110 MalTMHHOW BaxTe JIWIT PSI0BOTO cocTana /JIex/ 4 1 JIT.1J11.2 0
Cp OO0s13aHHOCTH 110 MalTMHHOW BaXTe JIUII PSI0BOTO coctasa /Cp/ 4 22 JI2.1J12.2 0
HKP Texymmit korTposs /MKP/ 4 4 0

5. COAEP)XAHUE JUCHUIIJIMHBI (MOAYJISA)

Paznen 1 JluHamMudeckue HACOCHI M HACOCHI TPEHUS. BEHTUIATOPEI

Tema 1.1 Ob6mme cBereHHs O CYJOBBIX HacOCaX M BEHTHIIATOpaxX

Kraccu¢ukanus HacOCOB 1o NpUHIUITY AeiicTBHL. OCHOBHBIE TapaMeTPBI HACOCOB U BEHTHISTOPOB.

Tema 1.2 Hanop ueHTpo6exHoro Hacoca

VYpaBHeHue Hamnopa JDisiepa. YdeT BIUSHUS KOHEUHOTo yKclia jonacteid. [lepexon k geiicTBUTENLHOMY HAMOPY.

Tema 1.3 XapakTepHCTHKN IEHTPOOCKHBIX HACOCOB

JelicTBuTenbHbIe pabodre U yHUBEpCATbHbIE XapaKTEPUCTUKU LIEHTPOOEXKHBIX HACOCOB. PerynmupoBanue pexkrumMa padoThI.
ITpaBuIa TEXHUYECKOTO UCIONIB30BaHNS ANHAMUYECKHX HACOCOB.

Tema 1.4 KoaddumeHT OBICTPOXOJHOCTH JONACTHEIX HACOCOB

Iono6ue nenTpodexxHBIX HacocoB. Popmyna kodddumenTa OBICTPOXOTHOCTH. THITEI 1 XapaKTEPUCTUKH PabOUNX KOJIEC B
3aBHCHMOCTH OT KO3()(HLHCHTa OBICTPOXOJHOCTH.

Tema 1.5 KoHCTpYKTHBHBIC THITHI IICHTPOOCIKHBIX HAacOCOB. [IprMeHeHHe

Tlopu3oHTaIBHBIE OAHOCTYIIEHYATHIE HACOCH! C OAHOCTOPOHHUM U IBYCTOPOHHUM IOIBOJIOM JKHJIKOCTH, CAMOBCACHIBAIOIINE
Hacochl. BepTukanpHble HECAMOBCACHIBAIOIINE M CAMOBCACHIBAIOINE HACOCEL. MHOTOCTyIIEHYAThIe HACOCHL, B TOM YHCIIE
norpyxennble. OneHKa HEeHTPOOEKHBIX HacOCOB. THIIBI U MapaMeTphl HEHTPOOEKHBIX HACOCOB PA3IIMYHBIX CYHTOBBIX CHCTEM.
Tema 1.6 KaBuranus B eHTpoOeKHBIX Hacocax. OceBast cra

SIBneHne KaBUTAIMH. DIIOpa Pa3HOCTH JABICHUH U OceBast CHIa. | MIpaBIHUecKHe CIIOCOOBI pasTpy3KH.

Tema 1.7 OceBble HacOCHI

[TpuHIMI DEHCTBHSA OCEBBIX HACOCOB, XapakTepucTHKU. OLeHKa 1 00/1acTh MPUMEHEHHSI.

Tema 1.8 Hacocs! TpeHus

Buxpessie Hacocs!. [IpuHnun neicTBus, odecrieueHne caMoOBcachIBaHUs. XapakTepucTHKH. OIeHKa H 00J1acCTh IPUMEHEHHS.
Crpyiinble Hacockl. Hasnauenue Ha cynne. Bogoctpyiinslii axekrop. [IpuHimn neficteus, npeoOpa3oBaHus SHEPTHH, ONpeieIICHHE
KII[, onenka.

Tema 1.9 BeHTHIATOPBI

LentpoOexxHbie 1 oceBble BeHTWISTOphL. Koadduument 6pictpoxoaHoctu. Pacuer mapamerpos. [elicTBUTENbHBIE paboUme
xapaktepuctuku. HasHauenue Ha cyqHe.

Paznen 2 CynoBble cucTeMbl

Tema 2.1 CoctaBHble yacTh. TpyOoompoBoabI U apMaTypa

DJeMeHTHI CyIOBOH CHCTEMBI. MaTepHaisl TpyO, YCIOBHBIE IPOX0sl. OnpeiesieHre TOIIIHEI CTEHKH TPYObl. CIIocoOBI
coenuHeHUs TpyO. Bl apMaTypsl, yCIOBHBIC IaBIEeHUS, MaTepHalbl. JJucTaHIIMOHHOE yripaBieHne cucteMamu. Crucrema
THIPABIMYECKOTO YIPABICHUs KITUHKETaMU.

Tema 2.2 XapakTepucTrka TpyoornpoBoa. Beibop Hacoca aist ceTi

PacueTHOE ompeneneHne XapakTepUCTHKH IPOCTOro TpyoomnpoBoaa. CoriaacoBaHre Hacoca ¢ TpyOOIpOBOIOM 1 BEIOOpP Hacoca.
IIpoBepka yciioBuii BCacbIBaHUS.

Paznen 3 O6pemHBIe Hacocs!l. ['maponepenaun. [TopirHeBbIe KOMIPECCOPHI

Tema 3.1 PoropHble HacOCHI

[ectepennsie Hacockl. [IpuHIMn ASHCTBIS, KOMIIpECCHs, IpUMEHeHne, pabouuil 00beM, TeopeTHuecKkas nojavya. BUHToBbIE
Hacochl. [IpuHIUN AeicTBUS, YpaBHOBEIINBAHUE OCEBOH CIIIBI, IPUMEHEHHE, pabounii 00beM, TeopeTHUIecKas Imoiaqa.
Oco0eHHOCTH TEXHHYIECKOTO HCIONB30BaHIS POTOPHBIX HACOCOB.

Tema 3.2 PoTopHO- m1acTHHYATHIE THAPOMALIHHBL. BOIOKOIBIIEBEIE HACOCH

[TpuHIMI AEHCTBHS IUIACTHHYATONW MAIIMHBI OTHOKPATHOTO ACHCTBU, pabounii 00beM, TeopeTHieckas nogaya. [lnactunuarsiit
Hacoc AByKpaTHOTro aefcTBus tuma bI'12-2, yerpoticTBo, mpuHIHI feiicTBrA, Momudukanmi. OOpaTHMOCTh ITACTHHYATHIX
TUApOMAaIIH. BBICOKOMOMEHTHBIN IIACTUHYATHIA THAPOMOTOD ¢ Bpamaromumcs kopiycom BJIT'K-1,4. VerpolicTBo, mpuHIun
nerctBus. Bopokonpuessle Hacochl. [IpuHIun aeicTBysl, IPUMEHEHNUE.

Tema 3.3 [opuiHeBble U POTOPHO-MOPUIHEBBIE HACOCHI

[NopuraeBsre Hacocs!l. Kitaccndukariist, TprHITMITHATIFHAS CXeMa Hacoca JBOWHOTO IeHcTBus, noxada. [I[puMeHeHne mopIrHeBEIX
HAcocoB. PajnanbHO-NOPIIHEBLIE HACOCHL. Y CTPOICTBO, IPUHIIMII ACHCTBUSA. AKCHAIBHO-IIOPIIHEBBIE HACOCH] ¢ HAKIIOHHBIM
0JI0KOM LIMIIMHPOB. Y CTPOICTBO, IPUHLMII AeHcTBUs. Pabounit 00beM u TeopeTndeckas 1nojadya poTOPHO-TIOPIIHEBBIX HACOCOB.
Tema 3.4 HexoTopsie cBeneHNst 00 00BEMHBIX THAPOTIepeaadax U UX MPUHINIHAIBHBIX CXeMaX

OCHOBHBIC TTOHATHS U ONIPEAEICHNUs. Y CIOBHBIE rpaduueckre 1 OyKBeHHBIC TO3UIIOHHBIE 0003HAYECHUS B IPHHITUITHATIBHBIX
cxeMax THaponpuBoAoB. [IpuHIMNIMAaIbHBIE CXEMBI THAPONIEpEay C 3aMKHYTOW U pa30MKHYTON LUPKYJIsiKeil paboueil »UIKOCTH.
Tewma 3.5 [lopurHeBbIe KOMIIPECCOPHI




Oo6mue cBeeHus. Y CTPOHCTBO, MPUHIUI ASHCTBUS JBYXCTYIIEHYATOTO KOMIIPEccopa 0OJHOCTOPOHHETO JeHCTBHS (THIIA TAaHJEM).
TpeboBanus Peructpa k komnpeccopHoil ycraHoBke. IIpaBuiia TEXHUYECKOTO HCIOIb30BaHUsI KoMIpeccopoB. HaNKaTopHas
JrarpaMMa MepBoiil KOMIIPECCOPHOH CTYIIEHH U OIpeesIeHre MoaadH KOMIIpeccopa.

Paznen 4 DnekrporuapaBiryeckue pysaeBble MalIuHbI

Tema 4.1 Harpyska Ha pyJieByrO MallluHy

JeiictBue pyinst Ha CyaHO. [ MApOTUHAMUYECKHE CHJIBI, TEHCTBYIOINE HA pyib. KpyTsimii MOMEHT Ha Gayuiepe pydis.

Tema 4.2 Tunossle oTeuecTBeHHBIE [ PM

[Tnymxepasie O1'PM Tuna P. YcTpolCTBO HCIIONHUTENBHOM YaCTH, OCHOBHBIE TEXHHUYECKHE XapaKTepucTUKH. [InyHxepHO-peedHbie
OT'PM tuna PI" u 2PI". YcTpolCTBO UCIIOHUTENBHOM YaCcTH, OCHOBHBIE TEXHHUYECKHE XapakTepucTuku. JlomactHsie 'PM.
CpaBHHUTENIBHBIE XapaKTEPHCTHKH, YCTPOUCTBO nCTIONHUTENbHOM yacTn DI’ PM tuma «POT'-OBUMY-7».

Tema 4.3 [IpuHuUnUanbHBIE THAPABINYECKUE CXEMBI M TEXHUUECKOE UCTIoNb30Banue ' PM

ITpuHnunuanbHele TUAPABINYECKHE cXeMbl ITyHkepHoi OI'PM tuna P ¢ HacocoM MOCTOSIHHOM MoJ1auu ¥ ¢ HACOCOM
perynupyeMoi Imoaun, IryHKepHo-peedHoit u tonactHoit OI'PM. TpeGoBanus Peructpa k pyneBbM MammuHaM. TexHIUIECKOe
UCTIONB30BaHNE THAPABINUCCKUX PYAEBBIX MalIiH. TpeboBaHus k padboueit xxunkoctu I'PM, npumensemslie macia.

Paznen 5 ITamyOHBIE MaIIMHEI U YCTPOWCTBA

Tema 5.1 SIKOpHO-IIBAPTOBHBIE YCTPOICTBA

CxeMBl SIKOPHO-IIBAPTOBHBIX YCTPOHCTB C NMEKTPUUYECKUM OpammuieM U mmuiaeM. CHaOXeHHe CyJ0B AKOPSAMHU, IKOPHBIMH IETIIMU
u kaHatamu. OmnpezneneHye yCunuii, BOSHUKAIOLMIMX B IKOPHOMN LIENH IPH CHATUH CyJHA C AKOps. TeXHH4ecKkoe HCIONIb30BaHHE
SKOPHO-IIIBAPTOBHBIX MEXaHN3MOB.

Tema 5.2 BykcupHsle 1e6eaKu

Hasnauenue HeaBTOMaTH3MPOBaHHbBIX U aBTOMaTHYECKNX OYKCHUPHBIX 1e0enok. Tpedyemast osie3Hast MOIIHOCTD JIEOS/IKH.
VYcTpoiicTBO 1 IpHHIAIT AeHCTBUS dnmekTprdeckoit medenxn JIBAI 1,5-3/12. T'unpasnueckas OykcupHas nedenka ['JIb 3/12,
YCTPOHCTBO, IPUHIMITHATIBHAS THAPABINYECKAs CXeMa.

Tema 5.3 JItoKOBBIE 3aKPBITHS TPIOMOB C THAPOIPUBOJOM

O6mue ceenenust. CKilabIBaIOIIUECs JIIOKOBBIE 3aKPBITUS C IIAPHUPHO COCMHEHHBIMH ABYMS CEKIIMSAMHU, YyCTPOUCTBO, CXeMa
KOMITOHOBKH, IPUHINIIHANEHAS THAPABINIECKas CXeMa, OIpeIeNICHHe MAaKCHMAIFHOIM MOIITHOCTH HACOCa CTaHITHH.

Paznen 6 O6s3aHHOCTH 110 MAIIMHHOW BaxXTe JIMII PSZOBOTO COCTaBa

Tema 6.1 BcnoMorareabHble MEXaHU3MbI MAILTUHHOT'O OTAEICHUS

BcenomorarensHbple MEXaHU3MBI X 000PYIOBaHUE MAIIMHHOTO OTAEJICHHUS, U €T0 PACIIONOKEHNE Ha IPUMepe OJHOTO U3 CY/IOB.
Onpeznenenre NPUHAUICKHOCTH MEXaHU3Ma K CHCTEME M0 [[BETY OKPACKH CUCTEMBI.

Tema 6.2 [Ipoueaypbl HeCeHUsI BaXThl BAXTEHHBIM MOTOPHUCTOM

O0s13aHHOCTH TIPH 3aCTYIDICHNH Ha BaxTy. OOs3aHHOCTH BO BPEMs BAaXTHI.

Tema 6.3 TexHuka 06€30MacHOCTH B OTHOUICHUHU paboT B MAIIMHHOM OTJEJICHUH

O6mume Tpeboanus 6e3onmacHOCTH. OOCITy)KUBAaHUE CUCTEM CIKATOTO BO3/[yXa BEICOKOTO JaBIICHUSI.

Tema 6.4 BezomacHoe 00CTy)KMBaHHE W KCILTyaTaIHs CY/IOBBIX CHCTEM

Oo6mue TpeboBaHus Kk cucteMaM. TpeboBaHMS K OaIaCTHOM M OCYyIIHTENbHON cucTeMaM. TpeOoBaHMUS K CIEIHATBHBIM CHCTEMaM
He(TEHAINBHBIX CY/OB.

CozepxaHne OCHOBHOM 4acTH KypcOBOM paboThI:

- pa3paboTKa MPUHINIHAIEHON CXeMBI 0aJTaCTHO-OCYIINTEIFHOM CHCTEMET,

- pacueT BOLOCTPYHHOI'0 Hacoca;

- DKCILTyaTanus 6a1acTHO-OCYIIUTEIbHON CHCTEMBI.

I'padudeckas yacTb KypcoBoi pabOThI:

- NpuHnmmuaneHas cxema 0ayuIaCTHO-OCYIIUTENBHOM crucTeMsl — | nmct gopmara Al

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

Ot4eTsl Mo J1abopaTOpHBIM paboTam
KypcoBas pabota
Bonpocs! k 5x3aMeny

6.2. Tembl NUCHbMEHHBIX PadoT

KprOBaH pa60Ta 10 TEMC <<Pa3pa60T1<a 6aJ'IJ'IaCTHO-OCYLLIPITCJ'ILHOﬁ CUCTEMBD»

6.3. KoHTpoJIbHBIC BONIPOCHI U 3a/IaHUSA

1 Kiaccudukanns HaCOCOB MO0 IPUHIUITY ACHCTBHS U Ha3HAYCHUIO.

2 IlapameTpsl HacOCOB: MoAava, Hanop, MowmHocty, KITJI, BakyymMMeTprudeckas BbICOTa BCAChIBAHUSL.
3 BbIBOA COOTHOILIEHHS HAOPa U JaBICHHUS.

4 ]JlelicTBUTENBHBIC YHUBEpCcANbHBIC XapakTeprcTuku [IBH u nx nmocrpoenue




5 ®opmyna onpeneneHus Halopa, TpedyeMoro ceTsio ¢ rpaduueckoil mmoctpanueil. IIpeodbpazoBanue B ypaBHEHHE
KBaJIpaTUYHOI mapaboIIbl.

6 YpaBHEHHE TMHAMHUYECKOTO HATIOpA M €T0 aHAIN3 (BIMSHHUE THaMeTpa U [UTHHEI TPYOOIIPOBOAa HA XapaKTEPUCTHKY CHCTEMBI).
7 ©@opmyna onpeneIeHUs Harmopa BcacklBaHMs ¢ Tpadudeckoit mimmoctparmeil. [Ipeobpa3oBanue B ypaBHCHNE KBaAPATUIHOH
napadobl.

8 BoiBoJ (hOpMYIIBI MAKCUMAJIBHOM I'€OMETPUYECKON BBICOTHI BCachiBaHMs. [IyTH CHIDKEHUSI AMHAMUYECKOr0 HAIopa Ha
BCAChIBaHUU.

9 CornacoBaHue Hacoca ¢ TPyOOIIpOBOIOM, pabodast Touka. XapaKTepUCTHKA IO BcachiBaHUIO. [IpoBepka BO3ZMOKHOCTH
BCACBhIBaHMSI.

10 Kitaccuukanus oTHOCTYIICHYATEIX 1 MHOTOCTYIEHYAThIX Topu3oHTANRHBIX [IBH, Beprukansaeix LIBH (co cxemaTtndeckim
n300pakeHNeM U IPUMEPaMU MapKHPOBKH).

11 JIBmwxenue xuakoctd B LIBH, nianel ckopocTeil B COOTBETCTBHE CO CTPYHHOM Teopuei.

12 BeiBot ocHoBHOTO ypaBHenus LIBH.

13 IupKynanus U UCKaKeHHE TPEYrOJIbHUKOB CKOPOCTEH, AeHCTBUTENBHBIN HAIlOp

14 Bnusanue yrina B2 Ha Teopetndeckuii Harop LIBH.

15 Bnusiaue mupunsl onatku [IBH Ha BbIXo/ie Ha TEOpEeTUYECKUI HAIIOP.

16 Biusinne nquametpa okpyxHocTH Beixona [IBH Ha Teoperndeckuii Hamop.

17 Iono6ue HacocoB. COOTHOMIEHHS MEXy TapaMeTpaMH MOJCIBFHOTO U HaTYpHOTO HACOCOB.

18 ITapameTpbl Hacoca Ha pa3IMYHBIX 000pOTaxX (COOTHOLIEHUE MAPaMETPOB).

19 BrIBoz (hopMyIbl COOTHOIICHUS 1, q, H HATYpHOTrO N MOJENBEHOTO HACOCOB.

20 TTonstre 06 dTammoHHOM Hacoce. BeiBoa (opmyitel koadduiinerta ObICTPOXOTHOCTH.

21 Krnaccuukanus J0MacTHBIX HACOCOB IO OBICTPOXOJAHOCTH. BiusHue ns Ha reomerputo [IBH.

22 Bnusinue ko3 duineHTa ObICTPOXOAHOCTH Ha XapakTepuctuku [IBH.

23 Teopetnueckas xapaktepructuka Hamopa [{BH (BeiBoa hpopmysbr).

24 JleticTBuTenbHbIe paboune xapakrepuctuku LIBH, mommax.

25 JleiicTBuTenpHBIE YHUBEpcabHbIe XapakTepucTuki LIBH 1 nx moctpoenue.

26 IlocTpoeHune pacueTHON HaMOpPHO-pacXxoqHoN xapakrepuctuku LIBH.

27 Metops! peryauposanus nogauu [IbH.

28 IMapannensHas U OCIeAOBaTeNbHAS paboTa JBYX LEHTPOOESKHBIX HACOCOB.

29 Kasurauus B LIBH ®usnueckas CynHocTh, U3MEHEHUE AaBlICHUS BIOJb Jornacty [IBH.

30 BnusHue KaBUTaIMU Ha XapaKTEpPUCTUKHU Hacoca. [Ipn4rHBI MOHMKEHNS a0COIOTHOTO JIABJICHUS BO BCACHIBAIOIIEM TPAKTeE.
Meps! 110 IPEAOTBPAIIECHHUIO KaBUTALINH.

31 Crenp U1 KaBUTALMOHHBIX HcnibiTaHui. KaButanmonnsle xapakrepuctuku LUIBH u onpenenenue ngomyctumoro
KaBHTAllHOHHOTI'O 3aIlaca Hacoca.

32 Bnusaue auamerpa TpyoomnpoBoaa Ha pexunM padoTs! [IBH (Ha ocHOBe aHanmM3a ypaBHEHHH THHAMHYECKOTO HAIIOPa IOJHOTO U
Ha BCACBhIBAaHHH).

33 TIpuunHBl BOSHUKHOBEHHUs oceBoi cuiibl B LIBH. Dmropa pasHoctu naBineHuid U popMyna onpeaesieH st OCHOBHOM
COCTaBJISIOLIEH OCEBON CUJIBL.

34 T'unpasnmyeckue crnocoOs! pasrpy3ku [IBH oT oceBoit cuibl.

35 Pabota LIBH Ha BS3KHX KHAKOCTSIX, XapakTep H3MEHEHHE MapaMeTpoB, MepecueT MapaMeTpoB Hacoca ¢ BOJbI HA BA3KHE
KHIKOCTH.

36 Jocrounctsa u Hegoctatku LIBH. KoncrpykruBHble THIbl 1 TapaMeTpbl LIBH paznuuHbIX CyIOBBIX CUCTEM. 37
OceBotit Hacoc. Cxema, IPHHITHI AeHCTBHA, XapaKTePUCTUKU U 00JIaCTh IPUMEHCHHUS.

38 OcHOBBI pacuéTa 0CceBbIX HACOCOB (C BBIBOZOM (GopMYyJIbl tuameTpa). [1maHbl ckopocTeit.

39 CxeMBI ¥ IPUHINT JSHCTBUS 3aKPBITO U OTKPBITO- BUXPEBBIX HACOCOB.

40 CamoBcacbIBaHHE BUXPEBBIX HACOCOB. Y CTPOMCTBO BO3AYXOOTAENUTEILS, IPUHLUI JEHCTBUSL.

41 XapaKkTepuCTHUKH, OLIEHKA U 00JIACTh MPUMEHEHUS] BUXPEBBIX HACOCOB. LIeHTpOOEKHO-BUXPEBBIE HACOCHI.

42 OcHOBBI pacuéra BUXPEBBIX HACOCOB (ONPEEICHNE OKPYXKHOH CKOPOCTH M AIMAMETpa pabouero Kojieca, pacieT pazMepoB
OTJIMBHOTO KaHajla, MOITHOCTE JIEKTPOIBUTATEIIN).

43 Crpyiinble Hacochl. Kimaccudukariys, Ha3HaueHne Ha cyaHe (C pucyHKamu). [IpuHIuD qedicTBUS  BOJOCTPYIHOTO 3XKEKTOpa,
npeobpa3oBaHUE SHEPTHH.

44 Ompenenenne KIIJ1 axexTopa, XapaKTepHCTHKA, OIEHKA. BEIOOp ONTHMAIBHOTO PACCTOSHAS OT BEIXOAHOTO CEYEHHS COIUIa 10
KaMepBbl CMEIIICHUS.

45 OcHOBBI pacuéTa BOJAOCTPYHHOT0 MKEKTopa (UCIOJIb30BaHNE YpaBHEHHUS OanaHca KOJIUYecTBa IBM)KEHUSI, OTIpeIelIeHIe
CKOpOCTeHl, BXOJAIIMX B ypaBHEHHE OaaHca, IPUMEHEHNE YPABHEHUS PACX0/1a).

6.4. MeToanueckue MaTepuaJibl, ONpeaesolnue Npoueaypbl OeHNBAHUS

ITpu 3ammTe 1abopaTOpHBIX paboT 0OyUarOIIeMyCs 33/1a€TCsl TPU BOIIPOCa MO TeMe paboTHL. B ciydae oTBeTa Ha MoCTaBICHHBIC
BOITPOCHI paboTa CUMTAeTCs 3aKIIeHHON. [Ipr oTBeTe Ha JjBa BOIpOCa M ITOJTHOM OTCYTCTBHHU OTBETA Ha TPETHH, MITH HETIOJTHOM
OTBETE, Ha BCE TP BOIIPOCa 1abopaTopHas paboTa cHYMTAeTCs He 3aIlUIICHHOMN.

MerouKa OIeHKH KYpCOBOM paboTHI

OreHKa «OTIMYHOY» CTaBUTCS 00ydaeMOMY, KOTOPHIi B CPOK, B TOJTHOM 00BEME B COOTBETCTBHU C 33laHHEM BBITIOTHIII KYPCOBYIO
pa6oty. Ilpu 3amuTe 1 HanUCaHUK PAOOTHI CTYACHT MPOJEMOHCTPUPOBAN HABBIKU U YMEHHS, (JOPMHUPYEMBIE B PE3yNbTaTe OCBOCHUS
koMmnereHuuy. TeMa, 3asiBlIeHHast B paboTe PacKpbITa IIOJTHOCTHIO, BCE BBIBOJIBI CTY/ACHTA NOATBEPXKICHBI MaTepHalaMu
HCCIeN0BaHus U pacdeTaMi. OTYET HOATOTOBIICH B COOTBETCTBHUH C IIPEABSIBIACMBIMI TPEOOBAHISIMU. B X0z€ 3aIiTh CTyIeHT
JEMOHCTPHPYET HeOOXOUMBI YPOBEHb C(HOPMHUPOBAHHOCTHU BCEX IPEIYCMOTPEHHBIX 3TAllOB KOMIETEHIUH, aeT YeTKHE OTBETHI
Ha MOCTaBJIEHHbIE BOIPOCHI, CBOOOAHO BIIa/Ie€T MOHATUIHBIM allapaToM.




O1eHKa «XOPOILIOY» CTABUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHHII KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUUTEIbHBIMH 3aMEUaHUSIMU
(omuckw, rpaMMaTHYeCKHe OMIMOKHU U T.11.). Tema paboThl pacKpbITa, HO BBEIBOJBI HOCAT TOBEPXHOCTHBIN XapakTep, IPaKTHIECKUE
MaTtepraiIsl 00padoTaHBI He TTOJTHOCTEI0. B Xo/1e 3anmThl 1eMOHCTpHpYeT ChopMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMCHHS M HaBBIKH, YKa3aHHEIX B paboTe, He MOTHOCTBIO PACKPHLI 3asSBICHHYIO TEMY, C/IeJIall IIOBEPXHOCTHBIC BBIBOIBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHIIUH, JOITyCKAaeT HENPHHIMIHAIBHBIE HETOYHOCTH IIPU OTBETaX Ha BOIPOCHI.
O1eHKa «yJOBICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII MPOCYETHI M OMHUOKH, c1a00 IPOAEMOHCTPUPOBAII
AHAJUTHYECKNE CIOCOOHOCTH M HAaBBIKK PA0OTHI ¢ TEOPETUUSCKUMH NCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYET He A0 KOHIA
c(OopMUpPOBaHHBIE 3TANbl KOMIETEHIUH U 3HAHHUS TOJIBKO OCHOBHOTO MaTepuaa, J0IMyCcKaeT OMHUOKY MPUHIMITHATBHOTO XapakTepa
HPH OTBETAaX Ha BOTIPOCHL.
OreHKa «HEYTOBICTBOPUTEIHLHO» CTABUTCS 00ydaeMOMY, KOTOPHIIT He BHITTOIHIII KYPCOBYIO pa0OTYy, JINOO BEIIOIHUI C TPYOBIMH
HapYIIEHUSIMH TpeOOBaHMI, HE PACKPBLI 3asBJICHHYIO TeMY, HE BBITIOJIHIII IPAKTHIECKOH 9acTH paboTHL

MetonuKa OLIEHKH 3K3aMeHa
OK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HAalPaBJICHHBIC HA OIICHKY 3HAHWH, yMEHHUH 1 HABBIKOB, XapaKTEPU3YIOIINX TaIIbI
(hopMupOBaHH KOMIETEHINH. DK3aMEHAIIMOHHBII OUIIET COJeP KUT YEeThIPEe BOIIPOCA, OXBATHIBAIOIINX OCHOBHbIE IIOHSTHS,
U3y4aeMble B AUCLUILINHE.
DK3aMeH IPOBOIHUTCS B MHCHMEHHOM BHUJIE.

OreHKa 3a 3K3aMeH BBICTABIIAETCS B COOTBETCTBHHU C IPUBEJCHHBIMH HIKE TPEOOBAHUSIMH.
2 (Hey1OBJIETBOPUTENHHO) - BHICTABISIETCS] 00yUYarOIIEeMyCsl, €CITM XOTsl Obl OIHO M3 3aJaHUI HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH I HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUH H/HMIIN BBIBOAAX, KOTOPHIE IIPUBEIH K
3HAYNTEIHHOMY HCKA)KCHHIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPHUTEIRHO) — BEICTABIISIETCS O0YJarOMIeMyCs, €CIIH BCE 3alaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMIeTa, B IOTHOM 00BbeMe, OHAKO OAMH I HECKOIBKO
OTBETOB UMEIOT OIIUOKH B COJEPAaHUHU W/MIIN BBIBOJAX, KOTOPHIE TOBJIECKIN HE3HAUUTEIILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTara.
4 (X0poI1I0) — BEICTABISAECTCS 00yJarOIEeMycsl, €CIIM BCE 3aJaHUS BBHITIOIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIIOHHOTO
Ourera, B TOJTHOM 00BEMe, OHAKO OJMH W HECKOJIBKO OTBETOB UMEIOT OIIMOKU B COAEPKaHUH W/UIIH BBIBOAAX, HE BIUSIOLINE
(nnu cnabo BIMAIOUINE) HA UTOTOBBIN PE3yNbTaT.
5 (OTJINYHO) — BBICTABIIETCS 00YJarOIEMYCs, €CIIN BCE 3a/IaHUsI BHITTOJIHEHBI B COOTBETCTBHU C TPEOOBaHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B MOJIHOM 00beME U 0€3 OIIHNOOK.
B cirydasix, ecinu CTyZIeHT aeT He TOJIHBIC W/HITH He Pa3BePHYThIE OTBETHI Ha BOIPOCH! OMIICTa HIIH K€ OTBETHI COJePIKaT
ommOOYHBIC CBEJICHHS M BBIBOJbI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOYHEHHE

YPOBHA 3HaHPII>i, yMeHPIfI 1 HABBIKOB CTYICHTA B paMKaX OCBOCHU KOMHCTCHHI/Iﬁ 1o Z[aHHOﬁ JUCHUIIIUHE.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemas JJuTepatypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBO, TOA
JI1.1 | Xapun Bragumup CynoBble MaIllMHbI, YCTAHOBKH, YCTPONCTBA M CUCTEMBI: YISOHHK IS Mocksa: TpancJlut [u
MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBeieHui Ip.], 2010
3anbko Oner
Huxonaesuu, JI¢kun
Bopuc I'puropresuy,
ITucknoB Bukrop
Tumodeesny, Xapux
Bragumup
MurpodanoBuy
JI1.2 |babuu A. B. OKcIlTyaTanysl CyA0BbIX BCIOMOraTeIbHBIX MEXaHU3MOB, CUCTEM U Mockgsa: PYT (MUUT),
YCTPOMCTB: Kype JIEKIUI 2015
7.1.2. lonoTHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 [Eropos CyznoBoe BcrioMoraTenbHOe dHepreTudeckoe obopynosanue: koHcrnekT | HoBocubupck: HIABT,
JIEKIUH 1998
JI2.2 | PCOCT [IpaBuiia TeXHUYECKON HKCIUTyaTallud PEYHOTO TPAHCIOpTa: YTB. U ,[20-?]
BBeI. B /1. ¢ | stHB. 1974 1. mpuka3om MuaKCTpa ped. Gpiota PCOCP Ne
20t 3 auB. 1973 1.
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 | Eropos I'eopruii IlerTpoOexHBIH HacOC: METOA. YKa3. Hosocubupck:
JleonnoBuy Pocpeudmor, 1991
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHbBI (MOAYJIST)
Haznauenue Ob6opynoBanue
JlabopaTopust CynoBsIx | AyautopHast pocka; Kommmekt yueOHOI wmeGenn; Jlaboparopble ycraHoBku: HacocHas

OHEPreTHICCKUX

YCTaHOBOK

- | yCTaHOBKa C I.ICHTpOGe)KHBIM HaCcoCoM, Hacochas YCTaHOBKa C BHUXPEBBIM CaMOBCAaCbIBAIOIIIUM




y4aeOHas
MPOBECHUS
3aHATHN

ayUTOPHSA JUTS
1a60paTOPHBIX

HacocoMm 1,0 BC-0,9M, BeHTunAIMOHHAS yCTAaHOBKA C ABYMsS IIEHTPOOEKHBIMH BEHTHISTOPaMHU,
Kanopumerp B-08MA nist onpejeneHus TEIUIOTHI CropaHHUs TOIUIMBa, Buckozumerp tuma BY
(OHrnepa) misl ompeneneHus BSI3KOCTH TomuinBa, [Ipnbop MapTteHc-Ilenckoro ans ompeneicHuUs
TeMIIepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KB/-I'; Maketsl: PyneBas mimymxkepHas MamuHa, Kornoarperar KOAB 63, T'azorypOunHas
yctaHoBKa, CTEHJ BEpTOJNETHON Tra30TypOMHHOW yctaHoBKM M601-B, PyneBas peeuHo-
IUTyH)KepHass MaimnnHa; KoMIUTeKTH ydeOHO-HaIrOHBIX Tmocobuii mo mucimmmHaM: CymoBoe
BCIIOMOTATeIbHOE 3HepreTudeckoe obopynosaHue, CymoBble KOTEIbHBIE M IapONPOU3BOAAIINE
ycraHoBkH, CynoBele TypOoMaimuHbl, TeruloTeXHHKa ¥ Tevlonepenava, [ wWapaBauyeckue u
ITHEBMaTHYECKHE CHCTEMBI, T eIIOTeXHUKA

VuebHas
MIPOBENCHUS
JIEKLIMOHHOIO TUIIA

ayIUTOPHS IS

3aHATUH

AymutopHas 1ocka;, Komrmurekt yueOHOt wmebemm; Jlaboparoprble ycraHoBkum: HacocHas
YCTaHOBKA C IEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
nacocoM 1,0 BC-0,9M, BeHTUNSAIIMOHHAS YCTaHOBKA C JIByMS LIEHTPOOEKHBIMH BEHTHJISTOPAMH,
Kanopumerp B-08MA nnst ompeneneHus TEIIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mia ompeneseHHs: BI3KoCTH TommBa, [Ipubop MapreHc-IIeHCKoro st ompeneneHus
TeMIIepaTyp BCIBILIKM M BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KB/I-TI'; Maketsl: PymeBas miymkepHas wmamuHa, Komnoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHoBKM MO601-b, PymeBas peeuno-
IUTyH>KepHass MaimnHa; KoMIulekTsl yueOHO-HArIgHeIX mocobuil mo auciuminHaM: CymoBoe
BCIIOMOTATEJIBHOE JHepreTudeckoe obopynoBaHue, CymoBbIe KOTEIBHBIC M ITapONPOU3BOASALINE
ycraHoBkH, CynoBele TypOOMamIuHbEI, TeruloTeXHHKa ¥ Temvlonepenada, [ wWapapimyeckne u
ITHEBMaTUYECKHIE CHCTEMBI, T eIIOTeXHUKA

YuebOnas ayUTOPHs IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYabHBIX KOHCYITbTAIAHA

AynuropHast gocka; Kowmmekt yueOHOM Mebenu; JlaGoparopubsie yctaHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CAMOBCACHIBAIOLINM
HacocoMm 1,0 BC-0,9M, BeHTmiAmmoHHas ycTaHOBKAa C IBYMsS IICHTPOOEKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s onpezaencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) nnst ompeneneHus: BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpATyp BCIBIIIKK M BOCITIAMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBA-I'; Maxketsr: PynmeBas miymkepHas MammHa, Kotmoarperar KOAB 63, I'azorypOmuHas
ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH)KepHas MalnHa; KoMIulekTsl ydeOHO-HarmagHbIX mocobuil mo aucuumiauHaM: CymoBoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJIINE
yctaHoBkH, CynoBele TypOoMamuHbl, TelmoTeXHHKa ¥ Temlonepenada, [wapasinmdeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMI0TeXHUKA

YuebHas ayIUTOpHs Juist
IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IPOMEKYyTOYHOH aTTeCTaluK

AymutopHas nocka; Komrurekt yueOHO#t wmebemm; Jlaboparoprbie ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOESKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTuAIMOHHAS yCTAaHOBKA C ABYMS IICHTPOOEKHBIMH BEHTHISTOPAMH,
Kanopumerp B-08MA nnsi onpefeneHus TEIUIOTHI CropaHHUs TOIUIMBA, Buckosumerp Ttuma BY
(OHrnepa) mis ompeneneHus BSI3KOCTH ToruinBa, [Ipnbop Maptenc-Ilenckoro ans omnpeneicHUs
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBa, KomIpeccopHast yCcTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miaymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepToJieTHOW Ta30TypOMHHON yctaHoBkum M601-b, PyneBas peeuno-
IUTyH)KepHass MarnnHa; KoMIUTeKTH ydeOHO-HamIIOHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopynosaHue, CymoBble KOTEIBHBIE M IApPONPOU3BOAAIINE
yctaHoBKM, CynoBele TypOoMamiuHbl, TemjgoTexHHKa M Temonepeaada, | uapaBIuuecKue Hu
ITHCBMaTHYECKHUE CHCTEMBI, TeIIOTeXHNKA




