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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[ensamMu oCBOSHUS TUCHMIUIMHBI (MOTYJIS) SIBISIOTCS:

- U3y4YECHUE OCHOBHBIX CBOMCTB KaleIbHbIX KUJIKOCTEH;

- W3yYCHUE OCHOBHBIX 3aKOHOB THIPOCTATUKH, KUHEMATHKUA MKUJIKOCTH H
TUJPOJIMHAMUKH;

- W3y4YCeHHE IIPOIIECCOB, BO3HUKAIOIIUX IIPU THAPABIMYECKOM yAape H
HCTEUCHUE Yepe3 OTBEPCTHE M HACAKH.

3agaqamMu AUCITUTIINHBI (MOTYJIs1) SIBJISTFOTCS

- MpUOOpETEHNE TEOPETUUECKUX 3HAHUN U MPAKTHYECKHUX HABBIKOB, KOTOPHIC
BKJIIOYAIOT MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3aluOHHO-
YIPABJICHUECKYIO NESITEIBHOCTh Ha OOBEKTaX, KOTOPBHIMU SIBIISIOTCS HA3eMHBIC
TPAHCIIOPTHO-TEXHOJOTUUECKUE  MAIIMHBI, O00OpYJAOBaHUE, TEXHOJIOTUYECKUE
KOMILICKCHI;

- OBJIaJICHUE METOJMKAMHM PEIICHUS 3a]1a4 10 MPUKIIATHONW THIPOMEXAHUKE.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B PE3ysbTaTe 00y4EHUs 110 AUCLUIUINHE (MOAYJIIO):

IIK-2 - CnoocobeH NpPOBOIUTH TEOPETUYECKHUE U OKCIEPUMEHTAIBHBIC
HAy4YHBIC WCCIIEIOBAHUS 1O MOKWCKY M MPOBEPKE HOBBIX HJIEH COBEPIICHCTBOBAHUS
CPEICTB MEXaHMU3AIMHA U aBTOMATH3AIIMU TOIBEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX
U JIOPOKHBIX padoT;

IIK-7 - CnocoGeH mpoBOIUTh TEXHUYECKOE U OpraHU3alMOHHOE 00eCIIeueHue
UCCIIEIOBAaHUM, aHalu3 pe3yJbTaTOB MU pa3pabOTKy MpeAIOKeHHH Mo HX
peayin3aluu.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3HATD:
- OCHOBHBIC 3aKOHBI THIPOMEXAHUKHU;
- METOJMKHU pacd€Ta MPOCTHIX U CIOKHBIX HATIOPHBIX TPYOOTIPOBOIOB.

YMmeTh:
- UCITIOJIB30BAaTh 3aKOHBI FI/I,[[pOMexaHI/IKI/I HpI/I peHIeHI/II/I 3ajaa4,
- ONIPENENATh XapaKTEPUCTUKU HAITOPHBIX TPYOOIPOBOIOB.

Baangern:
- HaBBIKAMU OTIPEJICTICHUS ITapaMeTPOB HAMIOPHBIX TPYOOIIPOBOIOB PA3TMIHON
KoH(Urypanuu;



- HaBBIKAMHM HCCIEAOBAHUSA PEXKHUMOB pabOThl 3JIEMEHTOB HACOCHOMU
YCTaHOBKU.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) coctaBisier 4 3.e. (144
aKaJeMHYEeCKHX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peain3alyuy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBUSX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp No5

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 80 80
B ToMm gncne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THIIA 48 48

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATENbHON padOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0yYarolmuxcs ¢
NeAarorn4yecKuMu pabOTHUKAMU U (WJIM) JIMIIAMU, IPUBJIEKAEMBIMU K pealli3aluu
oOpa3oBaTeNpHOM  TOpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  IPOBEIECHUU
MIPOMEKYTOUHOM aTTeCTALlMK COCTaBIsAET 64 akaieMHUUeCKUX yaca (OB).

3.4. Ilpu oOydeHuyn 1Mo MHIWBUIYaTbHOMY y4eOHOMY TUIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOyYeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pPeain30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takke B Ghopme
KOHTaKTHOW pabOThl OOyYaronuxcsi ¢ MeAarorunuecKuMu paboTHUKAMU U (WIJIH)
JUIIAMU, TIPUBJICKAEMBIMH K pealu3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHNC
/11

1 OcHOBHBIC (I)I/I3I/I‘-IGCKI/IC CBOMCTBA KaIl€IbHBIX KUIKOCTE.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccmarpuBaeMble BOIIPOCHL:

- IOHATHE KaIeIbHBIX )KUIKOCTEH;

- (M3HYeCKHEe CBOMCTBA KalebHBIX KUAKOCTEH (INIOTHOCTD, BA3KOCTh, TEKYYECTh U IP.);
- CHJIBL, ISWCTBYIOIINE HA )KUIKOCTH;

- JIaBJICHHE.

FI/I,I[pOCTaTI/IKa, OCHOBHO€ YpaBHCHHUEC, CHJIa JABJICHHA HaA IIJIOCKUC U KpHBOJ’IHHCﬁHBIC

IIOBEPXHOCTH.

PaccmatprBaeMbie BOTIPOCHL:

- THAPOCTAaTUIECKOE AaBICHUE U €T0 CBOMCTBA;

- OCHOBHOE YpaBHEHHUE THIPOCTATHUKH;

- ypaBHeHHe Dilnepa;

- CUJia IaBNIEHUS )KUKOCTH Ha TUIOCKYIO CTEHKY;
- 3aKOH Apxumena.

OCHOBBI KHHEMAaTHKH KHUIOKOCTH.
PaCCManI/IBaeMHC BOIIPOCHI:

- OCHOBHBIC NIOHATUA U ONIPCACIICHUSA,

- YPaBHCHHUC PACXOOO0B.

JrHamuka xuakoctu. YpaBHeHue bepnysm.

PaccMarpuBaemble BOIIPOCHL:

- ypaBHeHME BepHyIIM U1l 971€EMEHTApHOU CTPYHKH UACAIBHON KUAKOCTH;
- ypaBHeHHe bepHynu A OTOKa peanbHOU KUJKOCTH;

- TpyOxa IuTto;

- pacxoaomep Bentypu.

Pexxnmer JABHMIKCHUA )KI/IIIKOCTI/I.FI/II[paBJII/ILIeCKI/IC COITPOTUBJICHHA.
PaccmaTpuBaemble BOTIPOCH:

- PeXHUMBI ABKEHHA kuakoctu. Popmyna PeiiHonbaca;

- MECTHEIC COTIPOTHUBIICHUS. Y paBHeHHE Beticbaxa;

- CONPOTHUBIICHUS 110 JUTHHE. Y paBHeHHe Beiicbaxa-Ilapcu;

- (huznueckuii cMbICH K03 PHUIIMEHTA [TOTEPH.

JlaMuHapHBIA U TYpOYIEHTHBIA PEXUM JBUXKEHUS JKUIKOCTH.
PaccmarpuBaemble BOIIPOCHI:

- JIAMMHAPHBIN PEXKUM JBWKCHUSI )KUIKOCTH B KPYIIIBIX TPYOax;

- OIIpeieNieHHe pacxoa B TpyOONpOBOJie NIPH JIAMHHAPHOM PEXHUME;

- popmyna ITyazeiins;

- TypOYJICHTHBII PEXKUM JABHKCHUSI XKUIKOCTH;

- rpaduk Hukypansze.

['mapaBanueckuii pacuet TpyoonpoBoa.
PaccmarpuBaemble BOIPOCHL:

- pacueT TpyOOIpoBOa OTHOTO AUAMETPa;

- CAMOTEYHBIN TPYyOOTIPOBOI;

- MOCTIeIOBATEIbHOE COCTUHEHUE TPYOOIIPOBOIOB;
- MapaJuIeIbHOE COCIMHEHUE TPYOOIPOBOJIOB;

- pa3BETBIICHHBIN TPYOOIPOBO/;

- cU(OHHBIN TPYOOIIPOBO/;

- TpyOOIIPOBO]] C HACOCHOH MOAAYeH KHUIKOCTH.

I'mppasnnueckuit yaap.

PaccmarpuBaemble BOIPOCHI:

- KonebaTesbHbIN PoLece B TPYOOIPOBOAE IPU THAPABIMIECKOM yaape;
- popmyna JKykoBckoro;

- 3aIIUTa TPYOOIPOBOAHEIX CHCTEM OT THAPABIMIECKOTO yaapa.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

n/m
9 |McreuyeHwue KUAKOCTH U3 OTBEPCTUH U HACATIOK.
PaccMarpuBaeMble BOIIPOCHL:
- HCTEUCHHUE KUAKOCTU U3 MaJoOro OTBEPCTHUS;
- ICTEUCHHUE M3 MAJIOTO OTBEPCTHS B TOHKOH CTEHKE TIPHU MOCTOSHHOM YPOBHE;
- ICTEUCHHUE U3 OTBEPCTHS B TOHKOH CTEHKE IIPU MEPEMEHHOM HaIope;
- ICTEUCHUE NOJ] YPOBCHB;
- ICTEYCHHUE Yepe3 HACa KM,
- MICTEUCHHUE JKUAKOCTU Yepe3 OOIBIIIE OTBEPCTHSI.
4.2. 3aHATHS CEMUHAPCKOTO TUNA.
JIaGopatopHbie pabOThI
Ne
i HanmenoBanue 1ab0opaTopHBIX paboT / KpaTKoe CoJepKaHue

1 |Onpenenenue MIOTHOCTH «HEU3BECTHOWY KUJIKOCTH T10 TIJIOTHOCTH U3BECTHOM.

B pesynbTaTe BeINOMHEHUS 1aG0PaTOPHO pabOTHI ONMpeNeIsIeTCs IIIOTHOCTh HEM3BECTHOM KUIKOCTH 10
MOKa3aHUAM JKHJIKOCTHBIX U MCXaHUUYCCKHUX HpI/I60pOB, MMPOBOAUTCA CPAaBHCHHUC MMOJTYUYCHHOTO 3HAUCHUA C
Ta6J'II/I'-IHI:IM 1 ONpCACICHUC HAUMECHOBAaHU A HEU3BECTHOM KUIKOCTH.

2 |M3yueHue METOAOB CO3JaHUs IaBICHUS U BaKyyMa.

B pe3ysbTaTe BRIONHEHNUS Tab0pAaTOPHO# pabOThI H3y4A0TCS METOIBI CO30aHMs BAKYyMa C IPHUMCHCHHEM
BAaKyyM-HAaCOCOB M HEOOJIBIINX KOMIIPECCOPOB; U30BITOMHOTO IABJICHHUSI — C TIOMOIIBIO BOIOCTPYHHBIX
HacocoB, npubopa OcTBajibaa.

3 |3MeHeHue W30BITOYHOTO U BAKYYMMETPHUICCKOTO JTABIICHHMSI.

B pesynbraTe BINONHEHHS 1a00paTOPHOM paboTHI onpeenseTcst U30BITOYHOE H BAKKYMETPHUECKOE
JIaBJICHHE C TOMOIIBI0 MAHOMETPA U [The30METPa; BEIYUCIICTCS a0COMIOTHASL M OTHOCUTEIIbHAS TOTPEIIHOCTD
BBIYHCIICHUM.

4  |OnpeneneHue CUIbI, IeHCTBYOMIEH Ha OOKOBYIO MTOBEPXHOCTh EMKOCTHU MIPH N30BITOYHOM
BaKyyMMETPUYECKOM JTaBICHUU.

B pe3ysbTaTe BHIONHEHNUS Tab0paTOPHOI paGOThI OIPEACISIIOTCS CHITBI CyMMApPHOTO TaBIICHHS BOJbI Ha
OOKOBYIO CTCHKY.

5 |OmpeneneHue yAeIbHBIX YHEPTUN KUIAKOCTH B TTIOTOKE C IEPEMEHHBIM KUBBIM CEUCHHUEM.
B pesynbrare BeIMOTHEHHS Ta00PaTOPHOIN pabOThl U3MEPSETCS THE30METPHUIECKHI HAIOp B TPYOOIIPOBOJE C
Pa3MYHBIMK CEYCHUSIMU; 110 PE3YJIbTaTaM BBIYMCIICHHH CTPOUTCS rpaduk Haropa.

6 |Onpenenenue pexxUMOB JIBHIKEHUS )KUIKOCTH.

B pe3ysbTaTe BHIONHEHHUS Tab0PAaTOPHO# pabOTHl HA OCHOBE MPOBEACHHBIX OIBITOB H HA OCHOBE
PE3yIBTATOB BBIYUCICHU OLPEIEIAETCS PEXKUM TCUSHHS KUAKOCTH (JaMUHAPHBIN, TYpOYICHTHBII)

7 |OnpeneneHue rupaBIndecKUX COMPOTUBIEHUH 1O JUIMHE HAIIOPHOTO TPYOOIIpoBOJa U
koadPurmenta Jlapcu.

B pesysbTaTe BHIOIHEHNS 1a00paTOpHOiT paboThI ONPEASISIOTCS THAPABIMYECKUE COIPOTUBICHHS 110
JUTMHE HamopHoro Tpybomnposoaa u kodddumnmenra lapcu.

8 |M3yueHue moteph JaBICHHS MPU TCUSHUU KUKOCTH YEPe3 MECTHOE COTIPOTHUBIICHHE:
nadparmy.

B pesynbTaTe BEIIONHEHUS Ta00PaTOPHO pabOTHI onpenensercst KO3((GUIMEHT MECTHBIX THAPABINIESCKHX
COIIPOTHBIICHUH TECUECHHS KUAKOCTH depe3 auadparmy.
9 |M3yuyeHue MoTeph JABJICHHS MPU TCUCHUH KUIKOCTH Yepe3 MECTHOE COTIPOTHRIICHHUE —

IIapOBBIN KPaH P Pa3JIMYHOM €r0 OTKPBITHH.
B pesynbrare BeIMOTHEHHUS Ta00paTOPHON pabOThI onpeaenseTcss KodPUITMEHT MECTHBIX THIPABINIECKAX
CONPOTHUBJICHUI TEUEHUS )KUJKOCTH YePE3 ILApOBOM KPaH.




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

10

W3yueHne ruapaBiInyeckoro yaapa.
B pesynbTate BHIOIHEHHS 1a00paTOPHON pabOThl IEMOHCTPUPYETCS THAPABINYECKUN YAap, BOSHUKAIOLTHN
B pr60np0Bo,ue; PaCCYUTBHIBAOTCS OCHOBHBIC MApaMETPLI TMAPABINYCCKOr0 yaapa.

11

W3yueHue xapakrepa U3MEHEHHUs IaBJICHHS B HAIIOPHOM TPYOOIpoBOIie IPH

OIHOBPCMCHHOM 3allMpaHrWH ABYX KJIAIIaHOB HAa BXOAC W HAa BBIXO/C pr60np0Boz[a.
B pesynbTaTe BeINIOTHEHHSA Ta0OPATOPHOH pabOTHI H3y4aeTCs XapaKTep U3MEHCHHUS TaBICHUS TIPH
THApOYyAape.

12

N3ydenne xapakrepa N3MEHEHUS JIaBIICHUS] B HATIOPHOM TPYOOIIPOBOE MPU
TUIPABIMYECKOM yIape MPHU HEMOJIHOM 3aKPBITHH KJIallaHa Ha BBIXOJIE.

B PE3YIbTATC BBINIOJIHCHUSA na60paTopH017I pa6OTI)I N3y4acTCd USMCHCHUC aBJICHUA IPU HEIIOJIHOM
TUIIpOyIape.

13

Hcrteuenue KHUIKOCTHU Y€PE3 OTBCPCTHUA U HACAAKH.
B PE3YIbTATC BBITIOJTHCHUSA na60paTopH017I pa6OTI)I JACMOHCTPUPYETCA UCTCUCHUC YEPE3 pa3JIMIHbIC
OTBCPCTUA U HACAAKU; PACCYUTBHIBAOTCS OCHOBHBIC TAPAMETPHI.

14

Omnpenenenye HaOPHBIX XapaKTEPUCTUK HACOCOB.
B PE3YyIbTATC BBINIOJHCHUSA na60paT0pH0f/'I pa6OTLI OIMPCACTIAIOTCA OCHOBHBIC MapaMETpPbl HACOCOB, TAKHUC KaK
pacxoa U Halop, a TaKKE NPOBOAUTCA IMOCTPOCHUC HaHOpHOﬁ XapaKTCPUCTHUKH HACOCA.

[IpakTrueckue 3aHATHS

/o

TemaTuka IMPAaKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHUC

OcHOBHOE ypaBHEHUE TUAPOCTaTUKU. PaBHOBECHE KUIKOCTH B COCYy1ax.
B PE3YIbTATC BBIMIOJIHCHHUSA NPAKTUYICCKOTO 3aJaHU PACCMAaTPUBAIOTCA 3a/1a4y AJIs1 3aKPCIUICHUSA OCHOBHOT'O
YpaBHCHUSA THAPOCTATUKH, 3aKOHA ApXI/IMe,Z[a.

I[aBJ'IeHI/Ie KHUAKOCTHU Ha IINIOCKUEC U KpHBOHHHeﬁHbIe IMOBCPXHOCTHU.
B pe3syinbTaTe BBINOIIHEHUS IPAKTUYECKOI0 3aJaHus pAaCCMaTPUBAIOTCA 3a1a4y JUUIsl 3aKPEIUICHUS TEMBI
«/laBneHue JKUAKOCTU Ha TUIOCKUE U KPUBOJIMHEHHBIE [IOBEPXHOCTI.

VYpaBHeHue bepHyiun 171 MOTOKa peaibHOM KUIKOCTH.
B PE3YAbTATC BBINIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHU pACCMAaTPUBAIOTCA 3a/1a4u JI 3aKPCIUICHUSA YPABHCHUA
Bepuynnu 115 moToka peanbHON KUIKOCTH.

I'mapaBnuyueckue cOnpOTUBIICHHUS.
B PEIYIBLTATC BBIMIOJTHEHUSA NPAKTUYCCKOT'O 3aJaHUs paCCMaTPUBAIOTCA 3aJlauu JIJId 3aKPCIUICHUA YPaBHCHUA
Beiicbaxa, lapcyu (MeCTHBIE U TIO JITHHE TTOTEPH).

Pacuer pr6OHpOBOI[OB IIpU MOCJICAOBATCIIBHOM U MMApAJUICIIbHOM COCIMHCHHUN TpY6

pa3Horo AuamMeTpa.
B PEIYIbTATC BBINIOJIHCHHUS NPAKTUYCCKOT'O 3aJaHUs pACCMAaTPUBAIOTCA 3a/la4u AJIs 3aKpCIJICHUA pacdyeTa
pr6OHpOBO,Z[OB NnapajijieJIbHOT'O U TOCJIEA0BATCIIBHOT'O COCAUHCHM .

Pacuer TpyOomnpoBOI0B P U3MEHEHUU PACXO0/Ia BJOJIb IMMYTH U PACYET BOJIOIPOBOTHON

CCTH.
B PEIYNBTATE BBINIOJTHEHUA NPAKTHYCCKOTO 3aJaHU paCCMaTPUBAIOTCA 3a/lauu JIJId 3aKPCIUICHUA }laHHOﬁ
TCMBI.

I'unpaBnuueckuit yaap B Tpyoax.
B pesynbTaTe BBIIOIHEHHS MIPAKTHYECKOTO 3aJaHUs PACCMATPUBAIOTCS 3304 [UIS 3aKPEIUICHHUS TEMBI 110
rugpaBinaeckomy ynapy (popmyia KykoBckoro).

Hcrteuenne KHUIKOCTHU Y€PE3 OTBCPCTHUA U HACAAKH IIPHU ITOCTOSHHOM U IIEPEMECHHOM

Harope.
B PE3YIbTATC BBIMNOJIHCHHUS NPAKTUYCCKOT'0 3aJaHUs pACCMAaTPUBAIOTCA 3a/1a4v Ha UCTCUCHUC Y€pPE3
OTBEPCTUA U HACAOKH.




4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.

No .
Bun camocrositensHOM paboTh
/1
1 |IIpopaboTka yuyeOHOTO MaTepuaja Mo ydeOHOU U HAyIHOU JTUTEpATypeE.
2 | BeimosiHeHHE KypCOBOM paboOTHI.
3 | IloaroroBka K IpOMEXYTOUYHOM aTTECTAIIUH.
4 | TloaroToBka K TEKYyIIEMY KOHTPOITIO.

4.4. TlpumepHbIil IepeYeHb TeM KypCOBBIX paboT
B pamkax KypcoBoi paOOThI BBIIOJIHIETCS pacueT OJHOTO U3 MPEIIOKEHHBIX
BapUaHTOB 33JJaHUI B COOTBETCTBUHU C ITapaMeTPaMHM, YKa3aHHbIMU B 3a/1aHUU.
KypcoBas paboTa cocTOUT U3 ABYX YacTeil:

1. Pacuet HanopHOro Tpy0OIpoBo/a;

2. HccnenoBanue pexxXUMOB paOOTHI 3JEMEHTOB HACOCHOM YCTaHOBKH B
3aBUCHUMOCTH OT XapaKTEPUCTUKH LIEHTPOOEKHOTO Hacoca.
[Ipu BBINOJHEHUHU KYpPCOBOM pabOThI ONPENEIAETCA:

Yacts 1. [IpomyckHas cnocoOHOCTH TpyOOIpoBoaa (2 ciiydasi) U J1aBJICHUE B
JIByX CEUEHHUSX, a TAK)KE THPABINYECKOTO yAapa;

Yacte 2. Pexumbl paboTbl HACOCHOW YCTAaHOBKM U HMCCIIEOBAHHUE PEKUMOB
HACOCHOM YCTaHOBKH.

['padmyeckas yacTh MPOEKTa JOJHKHA COJIEPKaTh TpaduKu, BHITOJTHEHHBIE Ha
dbopmare A3-A4:

1. ITocTpoeHne Nbe30METPUYECKUX JINHUM;

2. UccnenoBanre M3MEHEHHU peXUMa HACOCHON YCTAHOBKH (MapaiJIEIbHOE U
MOCJIEI0BATENbHOE COCIMHEHUE) Ha 2-4 TUCTax.
BapuanTsl

1. Yacts 1

d 1=200 mm
d 2=200 mm
d 3=150 mm
1 1=300 m

1 2=400 m

1 3=600 m
J=19



H 1=7Twm

H 3=14wm

P H=3,2 atm

? 3amal=3

? (3ama2 )=500
YacTts 2

Mapxka Hacoca 6H/|
Q=70 n/c
d=170 mm

1 1=800 m

H I'=60 m

h (r.Bc)=2 m

2. Yacrsb 1

d 1=250 mm

d 2=200 mm

d 3=180 mm

1 1=400 m

1 2=300 m

1 3=700 m
J=16

H 1=5wm

H 3=10m

P H=2,8 atm

? 3amal=I

? (3ama2 )=300
Yacts 2
Mapka nHacoca SMJI-7
Q=24 n/c
d=150 mm

1 1=1000 m

H I'=200 m



h (r.Bc)=4 m
3. Yacts 1

d 1=250 mm
d 2=200 mMm
d 3=200 mm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H 1=6 m

H 3=10w™m

P _H=2,5 at™m
? 3amal=3

? (3ama2 )=300
YacTts 2
Mapxka nacoca 3K-6
Q=12 n/c
d=150 mm

1 1=900 m
H I'=40m

h (r.ec)=4 m
4. Yacrs 1

d 1=250 mm
d 2=200 mm
d 3=200 mm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H I=6m

H 3=10w™m



P H=2,5 atm

? 3amal=3

? (3ama2 )=300
YacTts 2

Mapxka nacoca 4K-6
Q=32 n/c
d=200 mm

1 1=1100 m

H I'=50 m

h (r.Bc)=6 m

5. Yacrs 1

d 1=200 mm

d 2=220 mm

d 3=200 mm

1 1=200 m

1 2=500 m

1 3=600 m
J=17

H 1=6w™

H 3=10m

P H=2,8 atm

? 3amal=3

? (3ama2 =400
Yacts 2
Mapxka nacoca 3B-200
Q=100 x/c
d=220 mm

1 1=1100 m

H I'=100 m

h (r.Bc)=8 m
6. Yacts 1



d 1=200 mm
d 2=220 mMm
d 3=200 mm
1 1=200 m

1 2=500 m

1 3=600 m
J=17

H 1=6 m

H 3=10m

P H=2,8 atm
? 3amal=3

? (3ama2 )=400
YacTts 2
Mapxka nacoca 3B-200
Q=100 n/c
d=220 Mmm

1 1=1100 m
H I'=100 m
h (r.Bc)=8 m
7. Yacts 1

d 1=180 mm
d 2=220 mm
d 3=200 mm
1 1=300 m

1 2=500 m

1 3=600 m
J=17

H I=6m

H 2=4m

H 3=4wm
P_H=3 atm



? 3anal=5

? (3ama2 )=700
Yacrs 2

Mapka Hacoca 6K-12
Q=48 n/c
d=180 mm

1 1=900 m
HI=12w™m

h (r.Bc)=2 m

8. Yacts 1

d 1=180 mm

d 2=240 mm

d 3=200 mm

1 1=400 m

1 2=800 m

1 3=600 m
J=18

H I=10w™

H 2=4m

H 3=5wm

P H=3,5 atm

? 3amal=3

? (3ama2 )=600
Yacts 2
Mapka nacoca SMJI-7
Q=20 n/c
d=160 MM

1 1=1000 m

H I'=120 m

h (r.Bc)=2 m
9. Yacrs 1



d 1=180 mm
d 2=240 mMm
d 3=200 mm
1 1=400 m

1 2=800 m

1 3=600 m
J=18

H I=10w™m

H 2=4wm

H 3=5m
P_H=3,5 atm
? 3amal=3

? (3ama2 )=600
Yacts 2
Mapka Hacoca 6H/]
Q=50 n/c
d=220 mm

1 1=1200 m
H I'=60 m

h (r.ec)=4 m
10. YacTs 1
d 1=180 mm
d 2=160 mm
d 3=200 mm
1 1=500 m

1 2=800 m

1 3=500 m
J=18

H I=11w™
H 2=3wm

H 3=5wm



P H=2,5 atm

? 3amal=2

? (3ama2 )=400
YacTts 2

Mapxka nacoca 4K-6
Q=32 n/c

d=220 mm

1 1=800 m

H I'=70m

h (r.Bc)=6 m

5. IlepeueHp wu3MaHWU,

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

OCBOCHUU JUCHUILIUHBI (MOYJIA).

No
n/o

bubnuorpadudaeckoe
OTIMCAHUE

Mecro nocryna

1

Yanosa, M. 1O. 'unpasnuka.
Crarnka. KnnemaTuka :
yuebHoe ocodue s
CTYJICHTOB CIEI[HAIILHOCTEH
23.05.01 «HazemHEbIC
TPaHCTIOPTHO-
TEXHOJIOTUYECKHE CPEJICTBAY,
23.05.03 «mmoaBMXHOM cOCTaB
XKeJe3HbIX 1opory / Yamora M.
10., Cokonbckuii A. K.,
I'puropses 11. A., ITymxkun A.
. - Mocksa : PYT (MUUT),
2020.-59c¢. -b. 1. - Tekcer :
HEMOCPEACTBEHHBIN.

URL: https://e.lanbook.com/book/175990 (nara oOpamieHwus:
01.03.2023). - TeKCT: 3JeKTPOHHBIH.

PxaBues, A. A. I'mapasiuka :
yueOHoe rmocobue / A. A.
PxxaBuieB. — CaHKT-
[TerepOypr : CIIOIJITY, 2020.
— 96 c.— ISBN 978-5-9239-
1184-8.

URL: https://e.lanbook.com/book/159312 (aara oOparieHus:
01.03.2023). - TekcT: 2JEKTPOHHBIH.

Ha6oxa E.M. I'ugpasnuka :
yuebHoe ocobue / Haboka

URL: https://e.lanbook.com/book/160536 (nara oOpamieHwus:
01.03.2023). - TeKcT: IeKTPOHHBIH.




E.M.. — Ilepwms : Ilepmckuit
HaIlMOHAJILHBIN
HUCCIE0BATEIbCKUMN
MOJIUTEXHUICCKUM
yHuBepcurert, 2013. — 139 c.
— ISBN 978-5-398-01100-5.

Huxutun, O. ®. 'uapasnuka u
THJIPOITHEBMOTIPHUBO]T,
yuebnoe mocodbue / O. D.
Hukutun. — 2-e u3z., ucnp. u
nor. — Mockga : MI'TY um.
baymana, 2012. — 430 c. —
ISBN 978-5-7038-3591-3.

URL: https://e.lanbook.com/book/106279 (naTta obpamieHus:
01.03.2023). - TekcT: 3IEKTPOHHBIH.

Kanyctun, A. M. I'ngpaBnuka
Y TUAPABIMYECKHUE MAIIIUHBI
yuebHoe rmocobue [1mo
mucturuHam "Tuapasnmka",
"T'unporazoaunamuka’,
"T'unpaBnuka u
TUJPaBINYECKUE MAIIUHBI",
"I'mapaBnvka u TUAPONPUBON"
JUIS CTYJIEHTOB OYHOM,
3209YHOM U TUCTAaHIIMOHHOUN
¢dbopm oOyuenus| / A. M.
Kanyctun, A. I1. Ctapukos,
M. C. lllepcrobutoB ; OMcKkuit
roCyJapCTBEHHBIN
YHUBEPCUTET IIyTEeHU
coobmieHus. - OMCK :
OMI'VIIC, 2015. - 129 c.

URL.: https://e.lanbook.com/book/129164 (naTta obOpamieHus:
01.03.2023). - TeKcT: 3IEKTPOHHBIH.

I'ynumun, H. C. I'uapaBnuka u
THJIPOTIPUBOJL : yueOHOe
nocobue 11t By30B / [1ox o6,
pen. W. JI. TlactoeBa. - 4-¢ u3.
, cTep. - Mocksa : ['opHas
kuwura, 2007. - 519 c.
('OPHOE
MAIIMHOCTPOEHMUE) -
ISBN 978-5-98672-055-5.

URL :
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(mara oopamienus: 01.03.2023). - TekcT: 3JE€KTPOHHBIH.

Kononnes, E. H.
BupTtyanbHbliii 1a00paTOpHBIif
MIPAKTUKYM I10 HAITOPHOU
TUIpaBIMKE U TUAPOMAIIHAM
: yae6HOe mocobue / E. H.
Konomnie. — Tsepn : TBI'TY,

URL: https://e.lanbook.com/book/171306 (nara oOparieHus:
01.03.2023). - TekcT: 2JEKTPOHHBIH.




2020. — 108 c. — ISBN 978-
5-7995-1069-5.

8 lanpasnuka : yaeOHUK U URL: https://urait.ru/bcode/489356 (nata obparieHus:
NPaKTHKyM s By30B / B. A. 01.03.2023). - TekcT: 3IEKTPOHHBIH.

Kynunos, 3. M. Kapramos, A.
I'. KoBanenko, W. B. Kyaunos
; ol penakuei B. A.
Kyaunosa. — 4-e u3g.,
nepepad. u gon. — Mocksa :
W3narensctBo FOpaiit, 2022.
— 386 c.

9 Jleontnes, B. K. Hacoch u URL.: https://urait.ru/bcode/496511 (maTa obpamreHus:
HacocHble ycTaHoBKH: pacyer | 01.03.2023). - Tekct: 91eKTPOHHBIH.

HAaCOCHOM YCTaHOBKH :
ydebHoe mocobue Jist By30B /
B. K. Jleoutnes, M. A.
bapameBa. — 2-e uzn. —
Mocksa : M3naTenscTBO
Opaiit, 2022. — 142 ¢c. —
(Beicmiee oOpa3oBanue). —
ISBN 978-5-534-13028-7.

10 | MBanosckuii, 0. K. OcHOBBI URL.: https://e.lanbook.com/book/212657 (nata oOpamieHus:
TEOPHH THAPOIIPHBO/A 01.03.2023). - TeKcT: 3JeKTPOHHBIH.

yuebnoe nocooue / FO. K.
NBanosckuid, K. I1. MopryHos.
— Canxkr-IlerepOypr : Jlans,
2022. — 200 c. — ISBN 978-
5-8114-2955-4.

11 | Yanosa, M. 1O. Jlomactabie URL: https://e.lanbook.com/book/175645 (nara oOpamieHwus:
THIPaBIMYECKHE HACOCHL. 01.03.2023). - TekcT: IEeKTPOHHBII.

Pacuer pexxumoB paboThI
HAaCOCHOM YCTaHOBKH : y4eOHO-
MeToauyecKkoe mocodue / M.
1O. Yanosa, A. K.
Coxonbeckuii, I1. A.
I'puropseB. — Mocksa : PYT
(MHUUT), 2019. — 27 c.

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Odummaneuerit caitt PYT (MUUNT) (https://www.miit.ru/)

Hayuno-texauueckast oubnuoreka PYT (MUUT) (http:/library.miit.ru)

O6pazoBartenbHas maatdopma «HOpaitty (https://urait.ru/)




Ob61ue nHpopmaoHHbIE, CrIpaBoYHbIe U MOUCKOBbIe «KoncynpranT [Tnrocy
(http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

I'maBuas kuura (https://glavkniga.ru/)

DnexkTpoHHO-0MOmMoTeYHas cuctema u3narenbceTBa (http://e.lanbook.com/)

DnexkTpoHHO-0MOmMoTedHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTUHBI (MOIYJIs).

Microsoft Office (Word, Excel); KOMITAC-3D.

8. Omnucanue MaTepuUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEIbHOIrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. Pabouee wMecTto mpenoaaBaTelss C MNEPCOHATBHBIM KOMIIBIOTEPOM,
noaknto4€HHbIM K ceTsiM INTERNET. IlporpammHoe oOecrieueHue sl CO31aHus
TEKCTOBBIX U Irpa)MUECKUX JOKYMEHTOB, TPE3CHTALIUN.

2. CoenManv3upoBaHHAs  JIEKUIMOHHAs  ayJuTopus C  MyJbTUMEAHUA
annapaTrypou U MHTEPaKTUBHON JOCKOM.

3. 11t npoBeieHUsI TECTUPOBAHMS: KOMITBIOTEPHBIN KJIACC; KOHIULMOHED.

4. Cneunanu3vpoBaHHas ayJIUTOPUs Ui BBIIOJHEHUS JIaOOpaTOpPHBIX pador,
OCHAILIEHHAs HUCIBITaTeIbHBIMU CTEHAaMH, OOOpyJOBaHHAas pabOYMMH CTOJIAMH,
ANEKTPUUECKUMU PO3E€TKaMH, KOMIIBIOTEPOM, IPOEKTOPOM U 3KPAHOM, U JIOCTYIIOM
B INTERNET.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

KypcoBas pabota B 5 cemecTpe.
DK3aMEH B 5 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllu, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTODBI:

JOLIEHT, IOLIEHT, K.H. Kadeapsl
«HazemHbIe TpaHCTIOPTHO-
TEXHOJIOTUYECKUE CPENACTBA»

JIOLIEHT, K.H. Kapeapsl «HazemHbie
TPAHCIIOPTHO-TEXHOJOTUYECKHE
CpEICTBay

CoryiacoBaHo:

3aBenytromuii kadenpoit HTTC

[Ipencenarens yueOHO-METOIUUCCKOM
KOMHUCCHUH

M.1O. Yanosa

ITI.A. I'puropbeB

A.H. HexmroioB

C.B. Bonoaun



