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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[ensiMu OCBOCHUS TUCIMIUIAHBI (MOYJIs) SIBIISIFOTCSI:

- U3y4CHUE OCHOBHBIX CBOMCTB KaleJIbHbBIX )KUIKOCTEH;

- W3y4YEHHE OCHOBHBIX 3aKOHOB THJPOCTATUKHU, KMHEMATHUKHU >KUIAKOCTU U
TUIPOIMHAMUKY;

- HW3Y4YEHHUE TMPOIECCOB, BO3HUKAIOIIMX MPU THAPABIUYECKOM yAape u
UCTEYCHHE Yepe3 OTBEPCTHE U HACAIKH.

- U3y4YeHHUE YCTPONCTBA, MPUHIIUIA PAOOTHI M1 METOJUK pacyeTa MpoCTeHIIUX
HACOCHBIX YCTAaHOBOKHU THAPABIMYECKUX MAIIUH.

3agayamMu JUCHUILIAHBI (MOIYJIS) SIBIISIFOTCSL:

- MpruoOpeTeHNe TEOPETUICCKUX 3HAHUHN U MPAKTUIECKUX HaBBIKOB, KOTOPHIE
BKJIIOUYAIOT MIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3alMOHHO-
YIPABICHYECKYIO JIEATETLHOCTh Ha 00BEKTAX, KOTOPBIMHU SIBJISIIOTCS JIOKOMOTHUBBI;

-  OBIAJICHUE TEOPETUYECKUMHU 3HAHMSIMU B OOJACTH MPUKIAJIHON
TUAPOMEXAHUKH.

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

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

IIK-9 - MimeeT HaBBIK BBITIOIHATH 00OCHOBAHHE MapaMeTPOB KOHCTPYKITHH
KOHCTPYKIIMM U CUCTEM TSITOBOT'O MOJBUKHOTO COCTABA.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:

- OCHOBHBIEC (PU3UKO-MEXaHUYECKHUE CBOMCTBA KHUIKOCTEH;

- 3aKOHBI TUAPOCTATUKHU U TUIPOANHAMUKH;

- MpuOOPBI U METOJIBI UBMEPEHUS JTABJICHHUS;

- IPOCThIE TUAPABINYECKAE MAIIUHBI,

- METOJIbI OIIPEAEIIEHUS PACX01A KUIKOCTH;

- muddepeHuanbHbie YpaBHEHUST HEpa3pbIBHOCTH, OJitepa u HaBpe —
Crokca;

- ypaBHeHue bepHyiu;

- TEOPHUIO TUIPOAMHAMUYECKOTO TTOA00uS;

- OCHOBbl MaTE€MaTUYE€CKOTO  MOJCIMPOBAHUS  THAPOMEXAHUYECKUX
IIPOLIECCOB;

- PEKUMBI TEUEHUS KUIKOCTEHN (JTAMUHAPHBIN U TypOYJICHTHBIN );



- KJIaccU(UKALMIO TUAPABIUYECKUX MOTEPh (JUHEIHBIE TOTEPH HAMOpa U
IOTEPU HAIIOPa B MECTHBIX CONIPOTUBIICHUSIX);

- 3aKOHOMEPHOCTH HCTEUCHHS KUIAKOCTH 4YEepe3 OTBEPCTUs, HACAAKU U
BOJOCJIMBBI.

Ymersb:

- BBINIOJHATH MATEMATHYECKHE PACUYEThl THAPABIMYECKHUX IPOLECCOB U
YCTPOWCTB;

- COCTaBIIATb ~ MATEMaTUYECKHUE WU KOMIIBIOTEPHBIE  MOJENH
TUAPOAVMHAMUYECKUX MPOLECCOB U YCTPOUCTB;

- IPOBOJUTH TUAPABINYECKUM pacueT TpyOOIpOBOAOB;

- NPUMEHSTh 3HAHUS AHAINTUYECKUX U YHUCIICHHBIX METOJIOB K PEIIEHUIO
KOHKPETHBIX 33124 THIPOMEXaHUKHU;

- BBINOJHATH TUJIPABIMYECKUE pAacUeThl TPYyOONPOBOJOB MO OMPENEIECHUIO
IIOTEPh HAIOpa;

- UCIOJIb30BaTh Ha MPAKTHKE NPUOOPHI U METO/ABI ONPEIEICHHSI CKOPOCTEM,
JABJICHUHI U PacX0Jl0B JBIKYIIUXCS KUIAKOCTEM.

Baanern:

- HaBbIKAMHM IPUMEHEHHSI OCHOBHBIX 3aKOHOB THAPABIMKU K PEIICHUIO
KOHKPETHBIX MPUKJIAIHBIX 3a7a4;

- METOJaMH U3MEPEHHUS NTapaMETPOB TUAPOAMHAMUYECKUX MTPOIECCOB;

- HAaBBIKAMU NPUMEHEHHUSI COBPEMEHHBIX CPEIACTB HU3MEPECHUS NapaMeTPOB
JIBUKYIIUXCS )KUIKOCTEM;

- HaBBIKAMHM HCIIOJIL30BAHHUS METOHOB II0J00MS M MaTEMaTHYECKOTO
MO/JICJIMPOBAHUS B THIPOMEXAHUKE.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O06mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
IPUBJIEKAEMBIMH K pean3anun 00pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne5

KonrakTHas paboTa Ipu npoBeleHHN YUeOHBIX 3aHATHI (BCEro): 48 48

B tom uncie:




3aHATUA JEKLHOHHOTO TUIIA 32 32

3aHATHSA CEMUHAPCKOTO THITA 16 16

3.3. O0beM muCHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyJaromuxcsi C
MearornIecKUuMU pPabOTHUKAMHU U (WIJIH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIliu
o0pa3oBaTeNbHON MpOTpaMMbl HAa HWHBIX  YCIOBHUSX, TMPH TPOBEIACHHUU
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIIACT 96 akajeMHUecKuX Jaca (0OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYATILHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh Pealn30BaH
MOJIHOCTHIO B (POpME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCS, a TaKXKe B opme
KOHTAKTHOM pabOThl 00YUYarOIIUXCSl C MEJAarornyecCKuMu pabOTHUKAMU U (WJIK)
JIMIIaMH, TIPUBJICKAEMBIMH K peanu3aliud o0pa3oBaTeIbHON MpOorpaMMbl Ha UHBIX
YCIIOBUSIX, IPU MPOBEICHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
/1

1 OCHOBHBIE (I)I/ISI/I‘IGCKI/IC CBOMCTBA KanelIbHBIX )KI/II[KOCTGI\/‘I.
PaccmarpuBaemble BOIIPOCHL:

- TIOHSITUE KATEJIbHBIX XKHUJIKOCTEH;

- pu3ndecKue CBOMCTBA KalelbHBIX KUIKOCTEH (TNIOTHOCTh, BI3KOCTh, TEKYYECTh U Jp.);
- CHJIBI, IGUCTBYIONINE HA )KUIKOCTH;

- TaBJICHUE.

2 |'mapocraTrika, OCHOBHOE YpaBHEHUE, CHJIA JABIICHHS Ha TNIOCKHE U KPUBOJIMHEHHbIE

IIOBEPXHOCTH.
PaccmarpuBaeMbie BOTIPOCHL:

- TUAPOCTATHUYECKOE JIAaBJICHUE U €r0 CBOMCTBA;

- OCHOBHOE ypaBHEHUE THAPOCTATHUKH;

- ypaBHeHHe Diinepa;

- CHJIa TaBIIEHUS )KUIKOCTH Ha TUIOCKYIO CTCHKY;
- 3aKOH Apxumena.

3 |OCHOBBI KHHEMATHUKH KUIKOCTH.
PaCCManI/IBaCMLIe BOIIPOCHI:

- OCHOBHBIC NOHATUSA U ONPECACITICHUSA,

- YpaBHEHHE PACXO0B.

4 |TuHamuKa )XKUIKOCTH. YpaBHeHHe bepHym.
PaccmarpuBaemble BONIPOCHI:
- ypaBHeHMe BepHyIIM U1 371€EMEHTApHOU CTPYHKH UAECAIBHOMN KUAKOCTH;

- ypaBHeHHe bepHyInu A1 MOTOKa peaibHOM KUJIKOCTH;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- TpyOKa [uto;
- pacxoaomep Bentypu.

PexxuMer JBHXKXCHUA )KI/II[KOCTI/I.FI/II[paBJ'II/ILIeCKI/Ie COITPOTUBJICHMUA.
PaccmarpuBaeMblie BOpOCHI:

- pe)XKHUMBI ABHKEHHUA )uakocTu. Popmyna PeliHonbaca;

- MECTHEIE COTIPOTHBIICHUS. Y paBHeHHE BelicOaxa;

- COTPOTHUBIICHUS 110 JUTHHE. Y paBHeHHE Beticbaxa-lapcu;

- (pusmueckmii cMBICT K03 PunreHTa IoTePS.

JlamuHApHBIN U TYpOYICHTHBIN PEXKUM JIBHIKESHUS )KUTKOCTH.
PaCCManI/IBaeMLIe BOIPOCHI:

- JaMUHApHBIHA PEKUM JABHKEHUS KUAKOCTH B KPYTIIBIX TPYyOax;

- OMPCACIICHUEC pacxo/Ja B pr60np0130,ue IIpyu JTJaMUHApHOM PEIKUME,

- opmyna Ilyazeiins;

- TypOYJNEHTHBII PeXUM JIBHKCHUS KUAKOCTH;

- rpaduk Huxypanze.

M'mapaBnuueckuii pacyeT TpyoOIpoBOIa.
PaccmarpuBaeMble BOIIPOCHL:

- pacuet TpyOOIPOBOAA OJHOTO AUAMETPA;

- CaMOTCYHBIH TPyOOTIPOBO;

- IOCIIeJ0BAaTENbHOE COEAUHEHHE TPYOOIIPOBOOB;
- HapanjenbHoe COeJUHEeHUE TPYOOIPOBOIOB;

- pa3BeTBIICHHBIN TPyOOIPOBOS;

- cuQOHHBIN TPYOOTIPOBO/;

- TpyOOINPOBOJ ¢ HACOCHOM MOJa4Yeil KHUAKOCTH.

I'mapaBnuueckuit yaap.

PaccMaTpuBaembie BOIPOCH:

- KoJieOaTebHBIN MPOIIeCC B TPyOOIPOBO/IE MPH THAPABIUYECKOM yIape;
- ¢popmyna JKyKkoBckoro;

- 3a1uTa TpyOOIPOBOMHBIX CHCTEM OT THAPABIHYECKOTO yaapa.

Hcteuenue KHUIOAKOCTH U3 OTBepCTI/Iﬁ Hn HaCcaaokK.

PaccmarpuBaemble BOIPOCHL:

- HCTEYEHHE KUIKOCTH U3 MaJIorO OTBEPCTHS;

- HCTEYEHHE U3 MAJIOTO OTBEPCTHS B TOHKOW CTEHKE P IMOCTOSTHHOM YpPOBHE;
- ICTE€YEHHE U3 OTBEPCTHS B TOHKOH CTEHKE NPH IIEPEMEHHOM HaIlope;

- HCTEYEHHE TI0/T yPOBCHb;

- HCTEYEHHE Yepe3 HaCaJIKH;

- UCTEYEHHE KUJIKOCTH Yepe3 OOJIbIINE OTBEPCTHSL.

10

KJ'IaCCI/I(I)I/IKaI_[I/IH 1 pacydCT HACOCHBIX YCTAaHOBOK.
PaccmarpuBaemble BOIPOCHL:

- mapaMeTpsl paboTHI HACcOCa;

- TMHAMHUYECKHe HacoChl;

- 00beMHBIE HACOCHI

- JOCTOMHCTBA M HEJIOCTATKN HACOCOB Pa3JIMUHBIX THIIOB;
- CIIOCOOBI PEryJIMpOBaHusI pabOTHI HACOCOB.

11

OO6beMHbIE HACOCHI U THPOMOTOPBI.
PaccmarpuBaemble BOIPOCHI:

- MECTCPCHHBIC THAPOMAIINHBI;

- IJTIaCTUHYATBIC TUAPOMAIINHBI;

- AKCHUAJIbHO-TIOPINTHEBBIC THAPOMAIINHBI.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

12

lMuppounnuHaps! (IpUHLKI AEUCTBUS, HA3HAYEHHUE, KOHCTPYKLUS, TapaMETPBhI).
PaCCManI/IBaeMLIe BOIPOCHI:

- muddepeHIraIbHbIC THIPOIMIHHIIPEI,

- TCJICCKOIMUYCCKUEC TAPOIUINHAPEI.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

H3menenue n30BITOYHOTO U BAKYYMMCTPHUYCCKOI'O AaBJICHUS.

B pe3ynbTate BBIIOTHEHHS Ta00PAaTOPHOI pabOTHI OIpenenseTcsl H30BITOYHOE M BAKKYMETPHUIECKOE
JIaBJICHUE C TIOMOII[BI0 MAaHOMETPA U IIbe30METPA; BHIYUCIIIETCS] AOCOIIOTHASI 1 OTHOCHUTEIbHAS
MOTPENIHOCTh BBIYMCIICHUI.

OHpe,I[CJ'ICHI/IC YACIBbHBIX 3Hepl"PII>i KHUAKOCTHU B IIOTOKE C IICPEMCHHBIM KHUBbIM CCUCHUCM.
B pesynbraTe BhINONHEHHUS J1aOOPATOPHOIT pabOTHI U3MEPSETCS TbE30METPUUECKHI HAIIOP B TPYOOIIPOBOIE
C pa3JIMYHBIMK CEYCHUSIMH; 110 pe3yJIbTaTaM BBIYUCICHHH CTPOUTCS rpadK Haropa.

OHpe,I[CJ'ICHI/IC PEKUMOB IBUKCHUA )KUIAKOCTHU.
B pesynabTaTe BRIIOTHEHHSA JJAOOPATOPHOH pabOTH HA OCHOBE MPOBEACHHBIX ONBITOB X HA OCHOBE
PE3yJIbTATOB BEIYHCIICHUH ONPEACIACTCS PEXKUM TCUCHHUS KUIKOCTH (JJaMUHAPHBIA, TYpOyJICHTHBIH)

Onpenenenne TUAPABINYECKUX COMPOTHBICHHUH 0 JUIMHE HAITOPHOTO TPYOOIpoOBOAa U

koddurmenta Japcen.
B pesynbraTe BBIMOIHEHUS TaO0PATOPHON PabOThI OMPEACTSAIOTCS THAPABINYCCKHE CONPOTUBIICHHUS IO
JUTMHE HAMIOPHOTo TpyOoIpoBoaa u kodddunueHra Jlapcu.

OHpC,I[CJ'ICHI/IC KOB(I)(I)I/II_[I/ICHTE[ MCCTHBIX T'HPaBINYCCKUX COHpOTHBHeHI/Iﬁ.
B pesynbTate BIOIHEHHS TA0OPATOPHOI pabOTHI OIPENEINOTCs KO3 PHUIIMEHTa MECTHBIX
THIPABINYECKUX COTPOTHBICHHUH.

W3yueHne ruapaBIndeckoro yaapa.
B pesynbTaTe BeITIOTHEHHS JTAOOPATOPHOH pabOTHI IEMOHCTPUPYETCS THAPABINYECKHH yaap,
BO3HHKAIOIIUI B TPYOOIIPOBOJIE; PACCUUTHIBAIOTCS OCHOBHBIE TApaMETPhl THAPABINIECKOTO YAapa.

Hcteuenue KUJIKOCTH Y€pEe3 OTBCPCTHUA U HACAIKH.
B pe3ynbrarte BRIIOIHEHHUS Ta60paTOPHOIT pabOThI JEMOHCTPUPYETCS] HCTEUEHHE Yepe3 pazInyHbIe
OTBEPCTHUS M HACAJIKH; PACCUNUTHIBAIOTCS] OCHOBHBIE TTAPaMETPHI.

lMunpaBnnueckre XxapakTepUCTUKN 0ObEMHOI0 HAacOCa M HAIIOPHOTO KJlaraHa.
B pesynbTate BeIITOTHEHHS 1a00PAaTOPHOH paboThI CTyIEHTaM HEOOXO0ANMO TOTyIUTh
9KCIIEPUMEHTAILHBIM IIyTEM PACXOHYIO XapaKTepPUCTUKY Hacoca M HAlOPHOTO KIIANaHa.

4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.

/o

Bun camocrosTensHO# paboThI

[IpopaboTka yueOHOTO MaTepHaia 1Mo yueOHOW 1 HAyIHOU JTUTEpaType

BrimonHenue KkypcoBoid paboTHlI.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

Al W N

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.




4.4. IlpumepHbIil IepeYeHb TEM KypCOBBIX padoT

B pamMkax KypcoBo#i paOOThI BBIIIOIHSETCS pacyeT OJJHOTO U3 MPEAJIOKEHHBIX
BapUAHTOB 3aJ]aHUIl B COOTBETCTBUHU C TapaMEeTPaMHU, yKa3aHHBIMU B 3a/laHUU.

KypcoBas paboTa coCTOUT U3 IBYX YacTeM:

1. Pacuer HamopHOTO TPyOOMIPOBOIA;

2. UccnenoBanue pexuMoOB pabOTBl 3JEMEHTOB HACOCHOM YCTaHOBKHM B
3aBHCHMOCTH OT XapaKTEPUCTUKU LIEHTPOOEIKHOTO HAacoca.
[Tpu BBITIOTHEHUH KYPCOBOM pabOTHI ONpeAeseTCs:

Yacts 1. [IponyckHast cniocoOHOCTh TpyOOmpoBoia (2 ciaydasi) U JaBJeHUE B
JIByX CEUEHUSX, a TAKKE TUIPABIMYECKOTO yIapa;

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

['padmyeckas yacTh MPOEKTa TOJDKHA COEPHKATh TpauKu, BHITIOJTHEHHBIC HA
dbopmate A3-A4:

1. ITocTpoeHne NMbe30METPUUECKUX JIMHUM;

2. UccnenoBanre U3MEHEHUH peKMMa HaCOCHOM YCTaHOBKHM (TIapajuiesIbHOE
1 MOCJIeIOBaTEIbHOE COCAMHEHHE) Ha 2-4 THCTax.

BapuanTsl
Bapuanr 1. Yacts 1
d 1=200 mMm

d 2=200 mMm

d 3=150 mm

1 1=300 m

1 2=400 m

1 3=600 m

J=19

H 1=7Tw™m

H 3=14m

P H=3,2 atm
Yacts 2

Mapka nacoca 6H/{
Q=70 n/c

d=170 mm



1 1=800 m

H I'=60 m

h (r.Bc)=2 m
Bapuant 2. Yacts 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=5m

H 3=10m

P H=2,8 atm
YacTts 2
Mapka nacoca SMJI-7
Q=24 n/c
d=150 mm

1 1=1000 m
H I'=200 m
h (r.ec)=4 m
Bapuant 3. Yacts 1
d 1=250 mm
d 2=200 mMm
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 atm
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
BapuanT 4. YacTts 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=10m™

P H=2,5 atm
Yacts 2

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

d=200 mm

1 1=1100 m

H I'=50wm

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

H 3=10m™

P _H=2,8 atm
Yacts 2
Mapka "acoca 3B-200
Q=100 n/c
d=220 mm

1 1=1100 m
H I'=100 m
h (r.Bc)=8 m
Bapuant 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=6m

H 3=10m

P _H=2,8 atm
Yacts 2
Mapxka nacoca 3B-200
Q=100 n/c
d=220 mm

1 1=1100 m
H I'=100 m
h (r.ec)=8 m



BapuanT 7. Yacts 1
d 1=180 mm
d 2=220 mm
d 3=200 mMm
1 1=300 m

1 2=500 m

1 3=600 m
J=17

H 1=6 m

H 2=4m

H 3=4wm

P _H=3 atm
Yacts 2
Mapxka Hacoca 6K-12
Q=48 n/c
d=180 Mmm

1 1=900 m

H I'=12m

h (r.Bc)=2 m
Bapuant 8. Yacts 1
d 1=180 mMm
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=5wm

P _H=3,5 atm



YacTts 2

Mapka Hacoca SMJI-7
Q=20 n/c

d=160 mm

1 1=1000 m

H I'=120 m

h (r.Bc)=2 m
Bapuant 9. Yacts 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
Yacts 2

Mapka Hacoca 6H/I
Q=50 n/c

d=220 mm

1 1=1200 m

H I'=60 m

h (r.Bc)=4 m
Bapuant 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 1=11m

H 2=3m

H 3=5m

P _H=2,5 atm
Yacts 2
Mapxka nacoca 4K-6
Q=32 n/c
d=220 Mmm

1 1=800 m

H I'=70™m

h (r.Bc)=6 m

5. llepeueHb wU3IaHUN,

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

Ne

y bubnuorpaduueckoe onucanue Mecro nocryna
n/n
1 Yanosa, M. 0. 'unpaenuka. Cratuka. Kunematuka : | URL:

yueOHOoe mocoOue JIs CTYIEHTOB CIelnaabHOCTEH
23.05.01 «Ha3eMHbIE TPAHCIIOPTHO-TEXHOJIOTHUECKHE
cpenctBay, 23.05.03 «OABMKHOM COCTAB JKEIE3HBIX
nopory / Yamoa M. 1O., Cokonbckuii A. K.,
I'puropses 1. A., ITymxun A. . - Mocksa : PYT
(MHUT), 2020. - 59 c. - b. 1. - Teker :

https://e.lanbook.com/book/175990
(marta obpamenns: 01.04.2022). -
TekcT: 21eKTPOHHBII.

HEIIOCPEACTBEHHBIN.

2 | PxaBues, A. A. 'mapasnuka : yueOHoe mocodue / A. | URL:
A. Pxasues. — Cankr-Ilerep6ypr : CIIGIJITY, https://e.lanbook.com/book/159312
2020. — 96 c. — ISBN 978-5-9239-1184-8. (nara obpamenns: 01.04.2022). -

TekcT: 3neKTPOHHBIN.

3 | Haboka E.M. I'mnpasnuka : yae6HOE mTocodue / URL:
Ha6oka E.M.. — Iepms : TTepmcknii HanmonanbHeI | hitps://e.lanbook.com/book/160536
HCCIIe[0BATENBCKHH TIOMMTEXHAUECK i yHuBepcnTer, | (AaTa oOpamenns: 01.04.2022). -
2013. — 139 c. — ISBN 978-5-398-01100-5. Texcr: o1eKTpOHHBII.

4 | Huxurun, O. ®. 'mapasnuka u ruaponaeBmonpusoy | URL:

: yauebHOe ocobue / O. ®@. Hukutun. — 2-e us.,

https://e.lanbook.com/book/106279




ucnp. u jgorn. — Mocksa : MI'TY um. baymana, 2012. | (1ata obpamenus: 01.04.2022). -

— 430 c. — ISBN 978-5-7038-3591-3. Texct: 57IEKTPOHHBI.

5 | Konomnes, E. H. Bupryanbhslil 1a00paTOpHbII URL:
IPAKTUKYM I10 HAIIOPHOMU TUAPABIMKE U https://e.lanbook.com/book/171306
rujpoMainiuHam : yueonoe rmocoodue / E. H. (nata odpamenus: 01.04.2022). -
Konomnes. — Treps : TBI'TY, 2020. — 108 ¢. — Texor: SIeKTPOHHE.

ISBN 978-5-7995-1069-5.
6 | I'mppaBnuka : ydeOHMK U IPAKTUKYM AJIs By30B / B. URL.: https://urait.ru/bcode/489356
A. Kymunos, D. M. Kapramos, A. I'. Kosanenko, M. | (1ara obpamenns: 01.04.2022). -
B. Kyaunos ; oz pegaximeii B. A. KynunoBa. — 4-¢ | T€KCT: 91€KTPOHHBIH.

u31., nepepad. u gorn. — Mocksa : 31areiascTBo
FOpaiir, 2022. — 386 c. ISBN 978-5-534-18545-4
7 | Jleoutnes, B. K. Hacochl 1 HaCOCHBIE YCTaHOBKHU: URL: https://urait.ru/bcode/496511
pacueT HACOCHOH YCTaHOBKH : ydeOHOe mocobue ayisi | (Aara obpamenus: 01.04.2022). -
By308 / B. K. JleouTsen, M. A. Baparuesa. — 2-¢ u3j. | | SKCT: 9EKTPOHHBIH.

— Mocksa : U3parensctBo HOpaiit, 2022. — 142 c.
— (Bricmree o6pazoBanue). — ISBN 978-5-534-

13028-7.

8 NBanosckuid, FO. K. OcHoBbI Teopun rugponpusona : | URL:
yuebnoe nocobue / 10. K. MBanosckuii, K. 1. https://e.lanbook.com/book/212657
MoprynoB. — Cankr-IletepOypr : Jlans, 2022. — (nata obpamenus: 01.04.2022). -
200 c. — ISBN 978-5-8114-2955-4. Texcr: aneKTpOHHEI.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BATHCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Odurmaneueiii cait PYT (MUUT) (https://www.miit.ru/)

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru)

Oo6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/)

O6mue wuHpOpMAIMOHHBIC, CIPaBOYHbIE M TOUCKOBBIE «KOHCYIbTaHT
[Tnrocx» (http://www.consultant.ru/),

«Tapant» (http://www.garant.ru/),

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

DNeKTpOHHO-0MOIMoTeyHas cucrema uznarenberna (http://e.lanbook.com/)

7. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpOrpaMMHOr0 00O€cleYeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

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

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOW ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).



1. PabGouee MecTo TpenojaBareliss C MEPCOHAIBHBIM KOMIIBIOTEPOM,
noakaou€HHbIM K ceTsiM INTERNET. IIporpamMHoe oGecrieueHne i Co3aHus
TEKCTOBBIX U IPAPUUECKUX JOKYMEHTOB, IPE3CHTALIUM.

2. Coenuanu3upoBaHHAs JICKIMOHHAs ayAMTOpPUS C  MyJbTUMEOUa
arrnapaTypov 1 HHTEPAKTUBHOM JOCKOM.

3. [Ins mpoBeneHns TECTUPOBAHUS: KOMITBIOTEPHBIN KJIACC; KOHAUIIUOHED.

4. Cnenuanu3upoBaHHas ayAUTOPUS ISl BBIIOJIHEHUS JIa0OPaTOPHBIX PadoT,
OCHAILIEHHAs HCIBITATEIbHBIMA CTEHIAMH, 000OpyJOBaHHAS pa0OYMMH CTOJIAMH,
AIEKTPUYECKUMU PO3ETKAMH, KOMIIBIOTEPOM, IIPOEKTOPOM U SKPAHOM, U JOCTYIIOM
B INTERNET.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayer B 5 cemecTpe.
Kypcosas pabota B 5 cemectpe.

10. OueHOUHBIE MAaTEPUAIIBI.

OreHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOLIEHT, CTApIIMK HAYYHbIN
COTPYIIHUK, K.H. Kadenprl «HazemHbie
TPAHCIIOPTHO-TEXHOJIOTHYECKHUE
CpeACTBay

JIOIEHT, K.H. kadenpsl «HazemHbie
TPAHCIIOPTHO-TEXHOJOTHIECKUE
CpeICTBa»

CoracoBaHo:

3aBenyromuii kadeapoi TITCHK]]

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

A.K. CoKOJIBbCKHI

ITI.A. I'puropbeB

O.E. ITynoBukosB

H.A. AunpusiHoBa



