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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[ensaMu OCBOCHUST TUCHUTUIUHBI (MOAYJISA) SBJISIIOTCSL:

- U3yY€HHE OCHOBHBIX CBOMCTB KaleJbHbIX KUIKOCTEH;

- U3YYEHUE OCHOBHBIX 3aKOHOB THJIPOCTATUKH, KUHEMATHUKHU >KUIAKOCTH U
TUAPOAUHAMUKY;

- H3yYE€HHUE MPOILIECCOB, BO3HUKAIOIIMX MPHU THUIPABIUYECKOM Yylape H
HCTEYEHHUE Yepe3 OTBEPCTHE U HACAIKH.

3agayamMu JUCHUILIAHBI (MOAYJISA) SABJISIIOTCS:

- MpruoOpeTEeHNE TEOPETUICCKUX 3HAHUHN U MPAKTHIECKUX HABBIKOB, KOTOPHIE
BKJIIOUAIOT IPOU3BOICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3aIMOHHO-
YIPABJICHYECKYIO JEATEIbHOCTh HAa OOBEKTaX, KOTOPBHIMU SIBIISIIOTCS HAa3E€MHBIE
TPAHCIIOPTHO-TEXHOJIOTMUYECKUE MAIIMHBI, OO0OpYJOBaHUE, TEXHOJIOTHYECKUE
KOMILIEKCHI;

- OBJIaJICHHE METOJAMKAMU PEIICHUS 3a/1a4 110 MPUKIIATHON THAPOMEXaHUKE.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS N0 JUCUUILUIMHE (MOIYJIIO).

[lepeuenp (GopMUpYEMBIX pPE3yJbTaTOB OCBOECHHSI 0Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTUHE (MOIYIIO):

IIK-2 - Cnoco0eH MNpOBOAUTH TEOPETHUUECKUE U SKCIEPUMEHTAJIbHBIE
HAy4YHBIE UCCIIEI0BAHNUS 10 IOUCKY U IPOBEPKE HOBBIX UIEH COBEPILIEHCTBOBAHMUS
CPEICTB  MEXaHW3allMM W aBTOMATH3alUUd  MOJBEMHO-TPAHCIIOPTHBIX,
CTPOMUTENBHBIX U IOPOKHBIX padoT;

IIK-7 - CpoocoOeH mNpoBOAUTh TEXHUYECKOE U  OPraHU3alMOHHOE
o0ecrnieyeHne UCCIeA0BAHNMN, aHATIN3 PE3yJIbTATOB U Pa3pabOTKy IPEII0KEHUH 1O
UX peaIN3alLNH.

OO0yueHnue 1Mo JUCIUIUTNHE (MOIYIII0) IPEANOaraeT, yTo Mo ero pe3yibTaram
oOyuJarommiicst Oyier:

3HaTh:
- OCHOBHBI€ 3aKOHBI THAPOMEXAHUKU;
- METOJIMKHU pacy€Ta MPOCTHIX U CIOKHBIX HAIIOPHBIX TPYOOIPOBOIOB.

YMeTh:
- UCIIOJIb30BATh 3aKOHBI TUAPOMEXAHUKHU MPH PEIICHUHU 33]1a4;
- OMPENIEIIATh XapaKTEPUCTHKU HATIOPHBIX TPYOOIIPOBOIOB.

Baaners:
- HaBbIKAMU OIpEAENICHUs TMapaMeTpPOB HAMOPHBIX TPyOOIPOBOAOB
pa3IMYHON KOHPUTYpaluu;



- HaBBIKAMHU HCCJEIOBAHHUS PEXKHUMOB paOOTHI 3JIEMEHTOB HACOCHOM
YCTaHOBKH.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uas TpyA0€MKOCTb JTUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AWCIUIUIMHBI (MOIyJisi) coctaBimsieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp No5

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 80 80
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMHUHAPCKOTO THIIA 48 48

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (QopMe KOHTAKTHOH pabOThl OOydYarOUIUXCSA C
Mearoru4ecKuMy paboTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTu3aIliH
oOpa3oBaTenpHON TIpOrpaMMbl  HA HWHBIX  YCIOBUSAX, TP  IPOBEICHUU
IPOMEKYTOUYHOM aTTECTALMKU COCTaBIsAET 64 akageMHuuecKux vaca (OB).

3.4. IIpu 0Oy4eHuu 1o UHAUBUIyAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE ITPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuxcs, a Takke B popme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMu pabOTHUKaMU U (UJIH)
JUIAMH, TIPUBJIEKaeMbIMH K pPeaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, IPU MTPOBEJICHUHU MPOMEKYTOUHOM aTTECTALIUH.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

OcHoBHbIE (U3HYECKUE CBOWCTBA KAICIbHBIX JKUKOCTCH.
PaccmarpuBaembie BOIIPOCHL:

- IIOHATHEC KaIICJIIbHBIX X(HﬂKOCTeﬁ;

- (1)I/I3I/I‘ICCKI/I€ CBOMCTBA KaIlECJILHBIX H(HL[KOCTCﬁ (HJ'IOTHOCTI), BA3KOCTb, TCKYYCCTh U L[p.);
- CUJIbI, ,uei/iCTBy}omHe Ha ) XUJIKOCTb,

- IaBJICHUE.

I'uppocraTuka, OCHOBHOE ypaBHEHHE, CHJIA AABJICHUS HA INIOCKUE U KPUBOJIMHENHbIE

IIOBEPXHOCTH.

PaccmaTpuBaemble BOIIPOCHI:

- THAPOCTaTHYECKOE ABJICHNE U €TO CBOICTBA;

- OCHOBHOE YpaBHEHHUE T'MAPOCTATUKH;

- ypaBHeHHe Diinepa;

- CWJIa JaBJICHUS JKUJIKOCTH Ha TUIOCKYIO CTEHKY;
- 3aKOH Apxumena.

OCHOBBI KHHEMATHKHU KHUIOKOCTH.
PaccmaTprBaemble BOTIPOCHI:

- OCHOBHBIE TTOHATHS U OTIPEEIICHNS;

- ypaBHEHHE PacxoI0OB.

JrHamuka xuakoctu. YpasHenue bepnyiuin.

PaccmaTtpuBaeMble BOIIPOCHI:

- ypaBHeHHe bepHynu A1 31eMEeHTapHOM CTPYHKU H1ealIbHON KUAKOCTH;
- ypaBHeHHe bepHynnu A MOTOKa peanbHOU KUJIKOCTH;

- TpyOKka IluTo;

- pacxozxomep BeHTypH.

Pexxnmel JABHMXKXCHUA )KI/IIIKOCTI/I.FI/II[paBJII/I‘-IeCKI/IC COITPOTUBJICHHAL.
PaccmaTprBaemble BOIIPOCHI:

- pexumbl ABkeHus xuakoctu. Gopmyna PeitHonbca;

- MECTHBIE COTIPOTUBIIECHUS. Y paBHeHHE Belicbaxa;

- CONPOTHUBIICHUS 110 JUIHHE. Y paBHeHHe Beiicbaxa-/lapcu;

- huznueckuii cMbIci K03 GHULMEHTA [TOTEPH.

JlamuHapHBIA U TYpOYJICHTHBIA PEXUM JBUKEHUS JKUIKOCTH.
PaccmarprBaeMble BOIIPOCHI:

- JJaMHHAPHBIN PEXKUM JABHKCHUS XKUAKOCTH B KPYIIIBIX TPyOax;

- OIIpe/ieNICHUe pacxoa B TpyOONpOBO/Ie NIPH JIAMHHAPHOM PEXHUME;

- popmymna [Tya3eitns;

- TypOYJICHTHBIN PEXKUM JABHKSHUS KUAKOCTH;

- rpaduk Hukypanse.

I'mapaBanueckuii pacuet TpyoonpoBoa.
PaccmarpuBaembie BOIPOCHL:

- pacueT TpyOONpPOBO/Ia OHOTO IUAMETPA;

- CaMOTEUHBI TPyOOMIpoBO;

- IOCIIeIOBATEIEHOE COSIUHEHHE TPYOOIPOBOIOB;
- HapauieIbHOE COSAHMHEHHE TPYOOIPOBOIOB;

- Pa3BETBICHHEIH TPyOOIPOBO;

- cU(OHHBIN TPYOOTIPOBO/;

- TpyOOIPOBO/ C HACOCHOIT ITOJa4eil KUKOCTH.

I'mopasnuueckuii yaap.
PaccmarpuBaembie BOIPOCHL:
- KoJIe0aTeNbHBIN MPOIECC B TPYOOMPOBOAE MPH THAPABINIECKOM yape;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- popmyna JKyKoBcKoro;
- 3aIUTa TPYOOIPOBOAHEIX CHCTEM OT THAPABIMIECKOrO yaapa.
9 |HcredeHue KUIKOCTH U3 OTBEPCTUH U HACAJIOK.
PaccmarpuBaembie BOIIPOCHL:
- HCTEUCHHUE JKUAKOCTU U3 MaJoOro OTBEPCTHS;
- HCTEYEHHE U3 MAJIOro OTBEPCTHS B TOHKOW CTEHKE NP IOCTOSIHHOM YPOBHE;
- HCTEYCHNE U3 OTBEPCTHS B TOHKOH CTCHKE ITPU [IEPEMEHHOM HaIlope;
- HCTEYCHHE 110]] YPOBCHB;
- HCTEYCHHE Yepe3 HacalKy;
- HCTEYCHHE KUIKOCTU Yepe3 OOJbLINE OTBEPCTHSL.
4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
w HaunmenoBanue 1abopaTopHbBIX paboT / KpaTKoe coiep:KaHue
1 OHpe,I[CJ'ICHI/IC IUNIOTHOCTH «HEHU3BECTHOMY KHNIKOCTH IIO IINIOTHOCTHU W3BECTHOM.
B pesynbTaTe BEINOIHEHUS 1aG0PaTOPHOH pabOThI ONMpeNeIseTCs IIIOTHOCTh HEU3BECTHOM HKUIKOCTH 10
MOKa3aHUAM KHJIKOCTHBIX U MCXaHUYCCKHX HpI/I60pOB, MMPOBOAUTCA CPAaBHCHHUC IMMOJTYUCHHOT'O 3HAUYCHUA C
TaOJIMYHBIM H ONpeeIeHIe HAUMCHOBAHNS HEU3BECTHOM KUIKOCTH.
2 |M3ydyeHme METOJIOB CO3/IaHUS JABJIICHUS U BaKyyMa.
B pesynbTaTe BBIIOTHEHHS J1a00pAaTOPHOH pabOThI M3Y4AIOTCSl METOIBI CO3MaHMs BaKyyMa ¢ IPUMEHEHHEM
BaKyyM-HaCOCOB H HEOOJIBIINX KOMIIPECCOPOB; H30OBITOYHOTO AABJICHUS — C IOMOIIBIO BOJOCTPYHHBIX
HacocoB, ipubopa OcTBanpia.
3 H3meneHne n30BITOYHOIO U BAKYYMMCTPHYCCKOI'O AaBJICHUS.
B pesymnprare BRINOIHEHHUS T1a60paTOPHOI paboThI onpeaemsieTcsl H30BITOUHOE U BAKKyMETPHUECKOE
JIaBJICHHE C MOMOIIBI0 MAHOMETPA U [Tbe30METPa; BEIYUCIISICTCS a0COMIOTHAS M OTHOCUTEIbHAS
HOTPEIIHOCTh BEIYHCIICHU.
4 |OmnpeneneHue cuibl, AEUCTBYIOLIEH Ha OOKOBYIO TOBEPXHOCTh EMKOCTH NPU
M30BITOYHOM BaKyyMMETPHUUYECKOM JaBJICHUHU.
B pesynbTaTe BBIIOMHEHHS J1a00paTOPHOH pabOTHI ONPEACIISIOTCS CHIIBI CYMMApHOTO IABJICHUSI BOABI Ha
OGOKOBYIO CTEHKY.
5 OHpe,I[CJ'ICHI/IC YACIBbHBIX BHCPFHﬁ KUJAKOCTH B ITOTOKE C IICPEMCHHBIM KMBBIM CCUCHUCM.
B pe3yJibTaTe BHIIOIHEHMS 1a00paTOpHO# paboTh H3MEPSETCs TbE30METPHICCKU HATIOP B TPYOOIIPOBO/iE
C Pa3IMYHBIMH CEYCHUSAMH; 110 pe3yIbTaTaM BBIYHUCICHUH CTPOUTCA TpaduK HATopa.
6 |OmpenencHUe PeKUMOB JABMKCHUS KUIKOCTH.
B pesynbTaTe BBIIOTHEHHS 1a00pAaTOPHOH pabOThl HA OCHOBE MPOBEICHHBIX OIBITOB U HA OCHOBE
PE3yNIbTaTOB BHIYMCIICHHI OMPEACIACTCS PEXKUM TEUCHHUS KUAKOCTH (JIAMUHAPHBIHA, TypOYIeHTHBIN)
7 OHpCI[CJ'ICHI/IC THAPABINYCCKUX COHpOTI/IBHCHI/IfI Mo AJINHC HAITOPHOT'O pr6onp0Bo,ua n
koaduuuenta apcu.
B pe3ysipTaTe BHIIOIHEHMS 1a00paTOpHO paboThI ONPENEISIOTCS THAPABINYECKIE COMPOTUBIICHHMS [0
JUTMHE HaropHoro TpybomnpoBoaa u kodddunuenta Jlapcu.
8 |M3ydenwue moTeph AABJICHUS MTPH TSUCHUH KUJIKOCTH Yepe3 MECTHOE CONPOTHBIICHHUE:
nuadparmy.
B pesyibTaTe BEIIONHEHNUS 1a00paTOPHOIT pabOTEI onpenensieTcst Kod(GGHUIMEeHT MECTHBIX
THAPABINYECKUX COMPOTUBICHUI TEUCHHUS KUAKOCTH depe3 quadparmy.
9 HByquHC MOTCPb AaBJICHUS IMPU TCUCHUHN X KUIAKOCTH YCPE3 MCCTHOC COIIPOTUBJICHUC —

mapOBBIﬁ KpaH Ipu pasjiIM4YHOM €TI0 OTKPBITUH.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

B pesymnbrarte BRIIOTHEHHUS JIAO0OpaTOPHOH paboTHI onpenensercs Kod)(OUITHEHT MECTHBIX
THJPABINYECKUX CONPOTHUBICHUH TEYEHUs XHUKOCTH Yepe3 IapoBOil KpaH.

10

N3ydeHue rugpaBanyeckoro yjaapa.
B pesynbTaTe BbIIOIHEHUS 1a00PaTOPHOU PabOTHI AEMOHCTPHUPYETCS TUIPaBINYECKU yaap,
BO3HUKAIOIUH B TPyOOIIPOBO/IE; PACCUUTHIBAIOTCSA OCHOBHBIE IIapaMeTphl THAPABIMYECKOTO yaapa.

11

Wzydenue xapakrepa M3MEHEHHUS JABJICHHUS B HATIOPHOM TPYOOIIPOBO/IE TIPH
OIHOBPCMCHHOM 3allMpaHrH ABYX KJIaIIaHOB Ha BXOAC U HAa BBIXO/C TPY6OHpOBOI[a.
B pesynbrate BeIOTHEHHA TA00PATOPHOH pabOTHI H3y4aeTCs XapaKTep U3MEHCHHUS NaBICHHS TIPH
THApOyAape.

12

H3ydenue xapakrepa U3MEHEHHUs IaBJICHUS B HAIIOPHOM TPyOOIPOBO/IE MIPH
TUIPABIMYECKOM yJape MPH HEMOJIHOM 3aKpPBhITUHU KJIallaHa Ha BBIXOJIE.

B PE3YyJIbTATC BBINIOJIHCHUA na60paTopH017I pa60T1>1 HU3y4yacTCd USMCHCHUC JaBJICHUA IMMPU HEIIOJIHOM
THIpOyIape.

13

Hcrteuenne KHUJIKOCTHU YCPE3 OTBCPCTHUA U HACAAKH.
B pesynbraTe BBIOTHEHHA Ta00PATOPHOH pabOTHI IEMOHCTPUPYETCSI UICTEUEHHE Yepe3 Pa3InIHbIe
OTBEPCTHS M HACA/IKH; PACCUUTHIBAIOTCSI OCHOBHBIE ITAPAMETPHI.

14

OHpe,I[CJ'ICHI/IC HAITOPHBIX XapPaKTCPHUCTHUK HACOCOB.
B pe3synbTaTe BBIIOIHEHUS J1aG0OPaTOPHOH pabOTHI ONMPEETIOTCS OCHOBHBIC APAMETPhl HACOCOB, TAKHE
KaK pacxo/] U HAMop, a TAKXKE MPOBOJUTCS IOCTPOCHHE HATIOPHOM XapaKTePUCTHKH HACOCA.

HpaKTI/ILIGCKI/IC 3aHATHUA

Temaruka MPakKTUUYECKUX 3aHIATHI/KPATKOE COJIEpIKaHUE

OcHOBHOE ypaBHEHUE THAPOCTATUKU. PaBHOBECHE KUIKOCTH B COCY1aX.
B PE3YJIbTATC BBIMIOJIHCHUA NPAKTUYCCKOTO 3aJaHUs paCCMaTpUBAIOTCA 3aJlauu JJId 3aKPCIUICHUA
OCHOBHOTO YPaBHEHUS THMIPOCTATUKH, 3aKOHA ApXHUMena.

I[aBJ'IeHI/Ie KHUJIKOCTH Ha IJIIOCKHE U KpHBOHHHeﬁHbIe IMOBCPXHOCTH.
B PE3YyJbTATC BBIMIOJIHCHHUA NPAKTUYCCKOTO 3aJaHUs pACCMAaTPUBAIOTCA 3aJa49 AJI1 3aKPCTIIICHNUA TEMbI
«I[aBJ'ICHI/Ie KHUJIKOCTHU Ha ITIJIOCKHE U KpHBOHHHeﬁHHC MOBEPXHOCTHN.

VYpaBHeHnue bepHyium i1 MOTOKa peaibHOM KUIAKOCTH.
B pe3ynbrare BbINOIHEHHS PAKTUUYECKOIO 3aJaHUSI paCCMaTPUBAIOTCS 3a/1a4U JJIsl 3aKPEIUICHUS
ypaBHeHUs bepHyJm 11 OTOKa peaibHOU KUJIKOCTH.

FI/I,I[paBJ'II/I‘IeCKI/IC COIIPOTUBJICHHA.
B pe3ynbrare BEINOTHEHUS MPAKTHYECKOTO 33JaHUS pPACCMATPHUBAIOTCS 3a1a4H IS 3aKpeTICHUs
ypaBHeHus Belicbaxa, [lapcu (MecTHBIE U TIO AJTMHE OTEPH).

Pacuer Tpy6onpoBOIOB NpH MOCIEA0BATENLHOM U NIaPAJUIEIBHOM COEIUHEHUH TPYO

pPa3HOro AMaMeTpa.
B PE3YyJbTATC BBIMIOJIHEHHUA NPAKTUYCCKOT'O 3aJaHUs pAaCCMAaTPpUBAIOTCA 3a/1auu JId 3aKPCIUICHUSA pacucTa
TPY6OHpOBO,HOB NnapajijieJibHOT'O U TOCJIEA0BATCIIbLHOT'O COCANHECHMA.

Pacuer pr6OHpOBO,Z[OB IIpu UIBMCHCHUHU pacXxoaa BAOJIb IIYTU U pacdeT BOILOHpOBOI[HOﬁ

CCTH.
B PE3YIBTATE BBIMIOJTHEHUA NPAKTUYCCKOTO 3aJaHUA paCCMaTPpUBAIOTCA 3aJlauu JJId 3aKPCIUICHUA )IaHHOI\/’I
TCMBI.

[MunpaBnuyeckuii yaap B TpyOax.
B PE3YyJIbTATC BBIMIOJIHECHHUSA NPAKTUYCCKOT'O 3aJaHUs paCCMAaTPUBAIOTCA 3a/la4u JJI1 3aKPCTIJICHUSA TEMBI 110
ruapasinaeckomy ynapy (popmyia XKykoBckoro).

HcTeueHne KUIKOCTH Yepe3 OTBEPCTHS U HACAKHU TPU MIOCTOSTHHOM U ITEPEMEHHOM
Harope.




No .
/ TemaTuka MPaKTHUYECKUX 3aHATHI/KPATKOE COJIEPIKAHHE
/1
B pe3ynbrare BBINOIHEHUS IPAKTUUECKOIO 33JaHUS] pAaCCMaTPUBAIOTCS 3a/la4d Ha UCTEUEHUE Yepe3
OTBCPCTUA U HACAKU.
4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.
No .
Bun camocrosiTensHOM paboThI
/11
1 |[IpopaboTka yuyeOHOTO MaTepuaia o y4eOHOW U HaydYHOU JTUTepaType.
2 | BemmosHeHHe KypcoBO# paboOTHI.
3 | [loaroroBka K MPOMEXYTOYHOM aTTECTAIHH.
4 | TlonroToBKa K TEKyIIeMy KOHTPOJIO.

4.4. IlpuMepHbIi IEpeYeHb TEM KypCOBBIX padoT

B pamMkax KypcoBoii paOOThI BBIIIOIHSETCS pacyeT OJJHOTO U3 MPEAJI0KEHHBIX
BapUAHTOB 3aJJaHU B COOTBETCTBUU C MMapaMeTpaMu, YKa3aHHBIMU B 3a/IaHUH.

KypcoBas paboTa cOCTOUT U3 ABYX YacTeil:

1. PacueT HanmopHOTro TpyOONPOBO/IA;

2. UccnenoBanue pexuMoB pabOTBHl 3JEMEHTOB HACOCHOM YCTaHOBKHU B
3aBHCHUMOCTH OT XapaKTEPUCTUKH LIEHTPOOEIKHOTO HAacoca.
[Ipu BBINOTHEHUU KypCOBOM PabOThI ONPEAEIIACTCS:

UYacTs 1. [IpomyckHas criocoOHOCTH TpyOompoBoaa (2 ciyyasi) U AaBJICHHUE B
JIBYX CEUEHUSIX, a TAK)KE TMIPABINYECKOT0 y1apa;

Yacts 2. Pexumbl pabOThl HACOCHON YCTaHOBKHM M HCCIIEIOBAHHE PEKUMOB
HACOCHOM yCTaHOBKH.

['padrueckas yacTh MPOEKTA TOJDKHA COZIEPKATh TPpa(HKH, BRITOJTHCHHBIC HA
dbopmate A3-A4:
1. [TocTpoeHne Mbe30METPUIECKUX JIMHHM;

2. UccnenoBanre U3MEHEHUI peKMMa HACOCHOW YCTAaHOBKH (TIapajuiesibHOE
1 TOCJIeI0BaTEIbHOE COSAMHEHNE) Ha 2-4 TUCTax.
BapuanTsl

1. YacTts 1
d 1=200 mMm
d 2=200 mm
d 3=150 mm
1 1=300 m
1 2=400 m



1 3=600 m
J=19

H 1=7Tm

H 3=14m

P _H=3,2 atm

? 3anal=3

? (3ama2 )=500
Yacts 2
Mapxka Hacoca 6H /|
Q=70 n/c
d=170 mm

1 1=800 m

H I'=60 m

h (r.ec)=2 m

2. Yacrs 1

d 1=250 mm

d 2=200 mMm

d 3=180 mm

1 1=400 m

1 2=300 m

1 3=700 m
J=16

H 1=5w™m

H 3=10m

P H=2,8 atm

? 3amal=I

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



1 1=1000 m
H I'=200 m
h (r.Bc)=4 m
3. Yacrs 1

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

1 2=300 m

1 3=700 m
J=17

H 1=6m

H 3=10m™

P _H=2,5 at™m
? 3amal=3

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

1 1=900 m
H I'=40 m

h (r.Bc)=4 m
4. 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=6m

H 3=10m™

P _H=2,5 atm

? 3anal=3

? (3ama2 )=300
Yacts 2
Mapka Hacoca 4K-6
Q=32 n/c
d=200 mm

1 1=1100 m

H I'=50 ™

h (r.Bc)=6 m

5. 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=6m

H 3=10m

P _H=2,8 atm

? 3amal=3

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

1 1=1100 m

H I'=100 m



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

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

1 2=500 m

1 3=600 m
J=17

H 1=6m

H 3=10m

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

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

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=4wm



H 3=4m

P _H=3 atm

? 3amal=5

? (3ama2 )=700
Yacts 2
Mapxka Hacoca 6K-12
Q=48 n/c
d=180 mm

1 1=900 m

H I'=12m

h (r.ec)=2m

8. Yacrs 1

d 1=180 mm

d 2=240 mm

d 3=200 mMm

1 1=400 m

1 2=800 m

1 3=600 m
J=18

H 1=10m

H 2=4m

H 3=5m

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 mm
d 3=200 mMm
1 1=400 m

1 2=800 m

1 3=600 m
J=18

H 1=10w™

H 2=4m

H 3=5m

P _H=3,5 atm
? 3amal=3

? (3ama2 )=600
Yacts 2
Mapxka nacoca 6H/I
Q=50 1/c
d=220 Mmm

1 1=1200 m
H I'=60 m

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

1 2=800 m

1 3=500 m
J=18

H 1=11m



H 2=3m

H 3=5m

P _H=2,5 atm

? 3anmal=2

? (3ama2 )=400
YacTts 2
Mapka Hacoca 4K-6
Q=32 n/c
d=220 mm

1 1=800 m

H I'=70 m

h (r.Bc)=6 m

5. llepeyeHb wW3MaHUN,

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATh IIPpU

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Ne bubnuorpaduaeckoe
pad Mecro nocryna
n/m ONMCaHUE
1 Yanosa, M. 0. I'mapasnuka. | URL: https://e.lanbook.com/book/175990 (nata obpamenmus:

Craruka. Kunematuka :
yduebHOoe mocodue Jist
CTYJIEHTOB CIIELIMAJIBHOCTEN
23.05.01 «HazemHEBIC
TPAHCIIOPTHO-
TEXHOJOTUYECKUE
cpenctBa», 23.05.03
IOJBHM>KHOM COCTaB
JKeJe3HbIX 1opory / Yanosa
M. 1O., Cokoabsckuii A. K.,
I'puropses I1. A., ITymkun
A.U. - Mocksa : PYT
(MHUAT), 2020. - 59 c. - b.
1. - Teker :
HEIOCPEICTBEHHBIMN.

01.03.2023). - TekcT: IeKTPOHHBIH.

PxaBues, A. A. 'unpaBnnka
: yaebHoe mocodue / A. A.
PxxaBneB. — CaHKT-

URL: https://e.lanbook.com/book/159312 (nara oOpameHus:
01.03.2023). - TekcT: 3MeKTPOHHBI.




[TetepOypr : CIIOIJITY,
2020. — 96 c. — ISBN 978-
5-9239-1184-8.

Hab6oxka E.M. I'mapasnuka :
ydyeOHoe nocobue / Haboka
E.M.. — Ilepwms : [lepmckuit
HalMOHAJILHBIN
HCCIIEN0BATEILCKUMN
MOJIUTEXHUYECKUM
yHuBepcurer, 2013. — 139
c.— ISBN 978-5-398-
01100-5.

URL: https://e.lanbook.com/book/160536 (nara oOpameHus:
01.03.2023). - TeKcT: 3IeKTPOHHBII.

Huxkwntun, O. @.
I'uppaBnuka u
TUAPOITHEBMOIIPUBOLT,
yuebnoe nocooue / O. O.
Hukutua. — 2-e u3n., ucnp.
u jon. — Mockpa : MI'TY
um. baymana, 2012. — 430
c. — ISBN 978-5-7038-
3591-3.

URL: https://e.lanbook.com/book/106279 (nara oOpaieHus:
01.03.2023). - TekcT: 3IEKTPOHHBII.

Kanycrun, A. M.
I'uppaBnuka u
TUAPABIMYECKUE MAIIUHBI :
ydyeOHoe rocodue [1o
JHUCIAIIIHHAM
"T'mapasnuka",
"T'maporazoannamuka’,
"I'mapaBnuka u
TUAPABINYECKUE MAIIUHbBI'",
"I'mapaBnuka u
TUAPOTIPUBOA" JIst
CTYJEHTOB OYHOM, 3a0YHON
U JUCTAaHIIMOHHOU popMm
o0yuenusi] / A. M.
Kanyctun, A. I1. Ctapukos,
M. C. llepcTobUTOB ;
OMckuii rocy1apCTBEHHBIN
YHUBEpPCUTET MyTeH
cooOmenus. - OMCK :
OmI'VIIC, 2015.- 129 c.

URL.: https://e.lanbook.com/book/129164 (nara oOpaieHus:
01.03.2023). - TekcT: 3IEKTPOHHBII.

I'ymumun, H. C. I'mapasiuka
U TUIPONPUBO/ : ydeOHOe
nocobwue st By30B / [lon
o6mr. pexa. U. JI. ITacroesa. -

URL :
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(mara obparnenus: 01.03.2023). - TeKCT: 3IEKTPOHHBIH.




4-e uzn. , crep. - Mockaa :
I'opnas xnura, 2007. - 519 c.
(TOPHOE
MAHIIMHOCTPOEHME) -
ISBN 978-5-98672-055-5.

Konomnes, E. H.
BupTtyanbhbiit
71a00paTOPHBIN NPAKTUKYM
10 HAIIOPHOM THJPaBIUKE U
THJIpOMAIlIMHAM : yueOHoe
nocobue / E. H. Kononuies.
— Teeps : TBI'TY, 2020. —
108 c. — ISBN 978-5-7995-
1069-5.

URL: https://e.lanbook.com/book/171306 (nata oOparuenus:
01.03.2023). - TeKcT: 3IeKTPOHHBII.

['unpaBnuka : yaeOHUK U
NPaKTUKYM JUIsI By30B / B.
A. Kynunos, 3. M.
Kapramos, A. T
Kosanenko, U. B. KyinHoB ;
noj penakuueit B. A.
Kyaunosa. — 4-e u3f.,
nepepad. u jgorn. — Mocksa :
N3natensctBo FOpaiit, 2022.
— 386 c.

URL: https://urait.ru/bcode/489356 (nata oOpareHus:
01.03.2023). - TekcT: 3MeKTPOHHBIH.

JIeonteeB, B. K. Hacocel n
HACOCHBIC YCTAHOBKH:
pacyeT HaCOCHOM yCTaHOBKHU
: yueOHOe rmocodue s
By30B / B. K. Jleontnes, M.
A. bapameBa. — 2-e u3g. —
Mocksa : U3narenscTBo
Opaiir, 2022. — 142 ¢c. —
(Beiciiee obpazoBanue). —
ISBN 978-5-534-13028-7.

URL.: https://urait.ru/bcode/496511 (nara obpariieHust:
01.03.2023). - TekcT: MeKTPOHHBI.

10

HUsanosckuii, FO. K. OcHOBEI
TEOPHH THJIPONPUBOJIA :
yuebHoe nocobue / FO. K.
HBanosckuii, K. II.
MopryHnoB. — CaHKT-
[TetepOypr : Jlanb, 2022. —
200 c. — ISBN 978-5-8114-
2955-4.

URL.: https://e.lanbook.com/book/212657 (narta obpartienus:
01.03.2023). - TekcT: 2NeKTPOHHBIH.

11

Yanosa, M. 1O. Jlonactakie
TUPABINYECKUE HACOCHI.
Pacuet pexxnmoB paboTs

URL: https://e.]lanbook.com/book/175645 (nara oOpaiieHus:
01.03.2023). - TekcT: 2NeKTPOHHBIH.




HaCOCHOW YCTaHOBKH :
y4eOHO-METOIUIECKOe
nmocobue / M. 10. Hanosa, A.
K. Coxonbcknii, I1. A.
I'puropreB. — Mockaa :
PYT (MUUT), 2019. — 27
c.

6. IlepeueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIUHBI (MOIYJIS).

Odunuaneueiit caiit PYT (MUUAT) (https://www.miit.ru/)

Hayuno-texauueckas oubnuorexa PYT (MUUT) (http:/library.miit.ru)

Oo6pazoBatenbHas miatdopma «tOpaitt» (https://urait.ru/)

O6mue wuHpOpMAIMOHHBIC, CIIPaBOYHbIE U TOUCKOBBbIE «KOHCYNbTaHT
[Tmroc» (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

['nmaBuas kuura (https://glavkniga.ru/)

DneKTpOHHO-0MOIMoTeuHas cucreMa u3narenserpa (http://e.lanbook.com/)

DneKTpoHHO-0MOMoTeuHas cucreMa ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PaCIpPOCTPAHSIEMOIO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /111 OCBOCHUS JUCHUTIIAHBI (MOIYJIs).

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

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILIMHE (MOIYJIIO).

1. PaGouee wmecTO TmpenogaBaTesi C MEPCOHAIBHBIM KOMITBIOTEPOM,
noakaouéHHBIM K ceTsiM INTERNET. IlporpamMHoe oGecrieueHne i Co3aaHus
TEKCTOBBIX M IPaUIECKUX JOKYMEHTOB, TIPE3CHTAIUH.

2. Coeuuanu3upoBaHHAs JICKIIMOHHAS ayJUTOpUSd C  MYJbTHUMEIUA
armnapaTrypov U UHTEpaKTUBHOM JOCKOM.

3. JIu1s mpoBEeIeHNST TECTUPOBAHUS: KOMITBIOTEPHBIN KJ1ACC; KOHIUIIMOHED.

4. Crienuaau3upoBaHHasl Ay IUTOPHS JIJIs1 BEITIOJIHEHUS JTA0OPaTOPHBIX padoT,
OCHAIIICHHAS UCIIBITATEIbHBIMUA CTEHJaMU, 000pyJAOBaHHAS pabOYMMH CTOJIAMH,
3JIEKTPUYECKUMH PO3ETKAMU, KOMITBIOTEPOM, IPOECKTOPOM U SKPAHOM, U JOCTYIIOM
B INTERNET.



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Kypcosas pabota B 5 cemectpe.
OK3aMeH B 5 ceMecTpe.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, JOLIEHT, K.H. KaQeapbl
«HazeMHbI€ TpaHCIIOPTHO-
TEXHOJOTUYECKUE CPEJICTBA» M.IO. Yanosa

JIOIEHT, K.H. kadenpsl «HazemHbie
TPAHCIIOPTHO-TEXHOJIOTUYECKUE

CpEeaCTBa» II.A. I'puropses
CornacoBaHo:
3asenyromuii kadeapoit PuTKuT I1.A. I'puropseB

[Ipencenarens y4eOHO-METOIUUECKOM
KOMUCCHUHU H.A. AunpusHoBa



