MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
6a30BOro BBICILIEr0 00pa30BaHuUs
T10 CIIEIHMATbHOCTH
23.05.03 IToaBmkHOM COCTaB XKeJIEe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
TumonunsiM B.C.

N

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CrenmaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

HpI/IKJIa)IHaSI rmapaB/JnKa

23.05.03 INoaBuKHOM COCTaB JKEJIE3HBIX JOPOT

DNEeKTPUYECKUN TPAHCTIOPT KEIE3HBIX JOPOT

OyHag

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUIE
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIIOPATHBHOW MH()OPMAIIIOHHOM CHCTEMBI yIPaBICHUS
YHHBEPCUTETOM U COOTBETCTBYET OPHIUHAILY

~

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBuu
JlaTa: 01.06.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enssMu OCBOCHUS TUCHMIUIAHBI (MOJYJIs) SIBJISIFOTCSI:

- U3y4CHUE OCHOBHBIX CBOMCTB KaleJIbHbBIX )KUIKOCTEH;

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

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

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

3agayamMu JUCHUILIAHBI (MOIYJIS) SIBIISIFOTCSL:

- MpruoOpeTEeHNE TCOPETUICCKUX 3HAHUHN U MPAKTHYECKUX HaBBIKOB, KOTOPHIE
BKJIIOUYAIOT MIPOU3BOICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3alMOHHO-
YIPABICHYECKYIO JIEATETLHOCTh Ha 00BEKTAX, KOTOPBIMHU SIBJISIIOTCS JIOKOMOTHUBBI;

-  OBIAJICHUE TEOPETUYECKUMHU 3HAHMSIMU B OOJACTH MPUKIAJIHON
TUAPOMEXAHUKH.

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

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHS  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

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

OO0yuenue 1o quciuIuInHe (MOIYII0) TIPEAoiaraeT, 4To Mo ero pe3yibTraTaM
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
IOTEPH HAIlOpa B MECTHBIX CONPOTUBIICHHUSX );

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

Ymersb:

- BBIIOJHATH MAaTEMATHYECKHE PACUYEThl THMAPABIMYECKHX IPOLECCOB U
YCTPOWCTB;

- COCTaBIIATb ~ MATEMaTUYECKHUE WU KOMIIBIOTEPHBIE  MOJENH
TUAPOAVMHAMUYECKUX IPOLECCOB 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 METOABI ONPEIEIEHHUSI CKOPOCTEM,
JABJICHUH U pacX0JI0B JBHKYIIMXCS KUIKOCTEN.

Baanern:

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

- METOJIaMH U3MEPEHHUS MTapaMETPOB TUAPOJUHAMUYECKUX ITPOIECCOB;

- HAaBBIKAMU NPUMEHEHHUSI COBPEMEHHBIX CPEIACTB HU3MEPECHUS NapaMeTPOB
JIBUKYIIUXCS )KUIKOCTEM;

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

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisA) coctaBisier S5 3.e. (180
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
IPUBJIEKAEMBIMH K peain3aiun 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne5

KonrakTHas paboTa Ipu npoBeleHHN YUeOHBIX 3aHATHI (BCEro): 64 64

B toMm uncie:




3aHATUA JTEKIUOHHOTO TUIIA 32 32

3aHATHSA CEMUHAPCKOTO THITA 32 32

3.3. O0beM muCHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
MearoruIecKuMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3ariu
o0pa3oBaTeNbHON MpOTpaMMbl HAa HWHBIX  YCIOBHUSX, TMPH TPOBEIACHHUU
IPOMEKYTOUHOM aTTecTanuu cocTaBisieT 116 akaneMudeckux gaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCIUTIIMHBI (MOMYIIS) MOKET OBITh pean30BaH
MOJIHOCTHIO B (POpME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCS, a TaKXKe B opme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (WJIN)
JIUIIaMH, TIPUBJICKAEMBIMU K peau3aiiuu o0pa3oBaTeIbHON MPOrpaMMbl 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 |'mapocraTka, OCHOBHOE YpaBHEHUE, CHIIA IaBJICHHUS HA IJIOCKHUE M KPUBOJIMHEWHBIC

[IOBEPXHOCTH.
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 IOHATUSA 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 COTIPOTHUBIICHUS. Y paBHeHHE Beticbaxa;

- COTPOTHUBIICHUS 110 JUTHHE. Y paBHeHHE Beticbaxa-lapcu;

- (pusmueckmii cMBICT K03 PULHeHTa TOTEPS.

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

- JaMUHApHBIHA PEKUM JABHKEHUS KUAKOCTH B KPYTIIBIX TPYyOax;

- OMPCACIICHUEC pacxoJa B pr60HpOBOI{e Ipy JTJaMUHApHOM PEIKUME,

- opmyna Ilyazeiins;

- TypOYJNEHTHBII PeXUM JIBUKECHUS KUIKOCTH;

- rpaduk Huxypanze.

M'mapaBnuueckuii pacyeT TpyoOIpoBOIa.
PaccmarpuBaeMble BOIIPOCHL:

- pacuet TpyOOIPOBOAA OJHOTO AUAMETPA;

- CaMOTCYHBIH TPyOOTIPOBO;

- IOCIIeJ0BAaTENbHOE COEAUHEHHE TPYOOIIPOBOOB;
- HapanjenbHoe COeJUHEHUE TPYOOIIPOBOIOB;

- pa3BeTBIICHHBIN TPyOOIPOBOS;

- cuQOHHBIN TPYOOTIPOBO/;

- TpyOOINPOBOJ ¢ HACOCHOM MOJa4Yeil KHUAKOCTH.

I'mapaBnuueckuit yaap.

PaccMaTpuBaembie BOIPOCH:

- KoJieOaTebHBIN MPOIIECC B TPyOOPOBO/IE MPH THAPABIMYECKOM yIape;
- ¢popmyna JKyKkoBckoro;

- 3a1uTa TpyOOTIPOBOIHBIX CHCTEM OT THAPABIHYECKOTO yaapa.

Hcteuenue KHUIOAKOCTH U3 OTBepCTI/Iﬁ Hn HaCcaaokK.

PaccmarpuBaemble BOIPOCHL:

- HCTEYEHHE KUIKOCTH U3 MaJIorO OTBEPCTHS;

- ICTE€YEHHE M3 MAJIOTO OTBEPCTHUS B TOHKOH CTEHKE IPH MOCTOSTHHOM yYPOBHE;
- ICTEYEHHE U3 OTBEPCTHS B TOHKOI CTEHKE IPH IIEPEMEHHOM HaIlope;

- HCTEYEHHE TI0/T yPOBCHb;

- HCTEYEHHE Yepe3 HaCaJIKH;

- UCTEYEHHE KUJIKOCTH Yepe3 OOJIbIINE OTBEPCTHSL.

10

KJ'IaCCI/I(I)I/IKaI_[I/IH " pacyCT HACOCHBIX YCTAHOBOK.
PaccmarpuBaemble BOIPOCHL:

- mapaMeTpsl paboTHI HACcOCa;

- TMHAMHUYECKHE HacOChI;

- 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 pesynbTaTe BRIIOTHEHHA TA0OPATOPHOI pabOTHI OIPENENAeTCs] H30BITOYHOE M BAKKyMETPHUECKOE
JIaBJICHUE C TIOMOIIBI0 MAaHOMETPA 1 IIbE30METPA; BEIYUCIIIETCS A0COMOTHAS U OTHOCHTENbHAS
MOTPENIHOCTh BBIYMCIICHUI.

OHpe,I[CJ'ICHI/IC YACIBbHBIX 3Hepl"PII>i KHUAKOCTHU B IIOTOKE C IICPEMCHHBIM KHUBbIM CCUCHUCM.
B pesynpraTe BhINONHEHHUS J1aAOOPATOPHOIT pabOTHI H3MEPSETCS TbE30METPUYECKUI HATlop B TpyOoIpoBoie
C pa3JIMYHBIMH CEYCHUSMH; 110 pe3yJIbTaTaM BBIUYUCICHUH CTPOUTCS rpaduK Hanopa.

OHpe,I[CJ'ICHI/IC PEKUMOB IBUKCHUA )KUIAKOCTHU.
B pesynbTate BIOTHEHHS 1a00paTOPHOH pabOTH HA OCHOBE MPOBEICHHBIX ONBITOB M HA OCHOBE
PE3yJIbTATOB BEIYHCIICHUH ONPEACIACTCS PEXKUM TCUCHHUS KUIKOCTH (JJaMUHAPHBIA, TYpOyJICHTHBIH)

Onpenenenne TUAPABINYECKUX COMPOTHBICHHUH 0 JUIMHE HAITOPHOTO TPYOOIpoOBOAa U

koddurmenta Japcen.
B pesynbTaTe BBIMOIHEHUS TaOOPaTOPHON PaboOThl ONPEICISIOTCS THAPABIHISCKHE COMPOTUBICHHS TI0
JUTMHE HAMIOPHOTo TpyOoIpoBoaa u kodddunueHra Jlapcu.

OHpC,I[CJ'ICHI/IC KOSq)(bI/IHI/ICHTa MCCTHBIX THAPAaBINYCCKUX COHpOTI/IBJ'ICHI/II\/’I.
B pesynbTate BIOIHEHHS TA0OPATOPHOI pabOTHI OIPENEINOTCs KO3 PHUIIMEHTa MECTHBIX
THIPABINYECKUX COTPOTHBICHHUH.

W3yueHne ruapaBIndeckoro yaapa.
B pesynbTate BeIIOTHEHHS TA00PATOPHOH pabOTHI IEMOHCTPUPYETCS THAPABINYECKUH yaap,
BO3HHKAIOIIUI B TPYOOIIPOBOJIE; PACCUUTHIBAIOTCS OCHOBHBIE TApaMETPhl THAPABINIECKOTO YAapa.

Hcteuenue KUJIKOCTH Y€pEe3 OTBCPCTHUA U HACAIKH.
B pesynbrarte BRIIOIHEHUS 1a60paTOPHOIT pabOTHI JEMOHCTPUPYETCS HCTEUEHHE Yepe3 pa3InyHbIe
OTBEPCTUS U HACAJKH; PACCUUTBIBAIOTCSI OCHOBHBIE IIAPaMETPBL.

lMunpaBnnueckre XxapakTepUCTUKN 0ObEMHOI0 HAacOCa M HAIIOPHOTO KJlaraHa.
B pesynbTate BeIIOTHEHHS TA0OPATOPHOH pabOTHI CTyJeHTaM HE0OX0IMMO MOIYINTh
9KCIIEPUMEHTAILHBIM IIyTEM PACXOHYIO XapaKTepPUCTUKY Hacoca M HAIOPHOTO KJIanaHa.

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 TEKymeMy KOHTPOJIIO.




4.4. IlpumepHbIil IepeYeHb TEM KypCOBBIX padoT

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

KypcoBas paboTa coCTOUT U3 IBYX YacTeM:

1. Pacuer HamopHoro TpyoOIpoBOAa;

2. UccnenoBanue pexuMoOB pabOTBl 3JEMEHTOB HACOCHOM YCTaHOBKHM B
3aBHCHMOCTH OT XapaKTEPUCTUKU LIEHTPOOEIKHOTO HAacoca.
[Tpu BBIIOTHEHUH KYPCOBOM pabOTHI OIMpeesieTCs

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

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

['padmyeckas yacTh MpOEKTa TOJDKHA COIEPXKATh TpaMKu, BHITIOTHEHHBIC 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=10wm



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 mMm
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,

KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

Ne bubnuorpaduueckoe
Mecto nocryna
n/m ONMCaHUE
1 | Yanosa, M. 10. l'uapasinuka. | URL: https:/e.]lanbook.com/book/175990 (nata obpamenmus:

Craruka. Kunemaruka :
yueOHOoe mocodue st
CTYAEHTOB CIIEIIUATBLHOCTEN
23.05.01 «HazemHbIC
TPAHCIIOPTHO-
TEXHOJIOTHYECKHUE
cpenctBay, 23.05.03
«MOJIBUKHOM COCTaB
JKEJe3HBIX Topor» / Uamosa
M. 10., Coxoanckuii A. K.,
I'puropses I1. A., [Iymkun
A.U. - Mocksa : PYT
(MHUUAT), 2020. - 59 c. - b.
1. - Teker :
HEIOCPEICTBEHHBIMN.

01.04.2022). - TekcT: 3MeKTPOHHBIH.

PxaBues, A. A. 'ngpasnuka
: yueOHOe ocodue / A. A.

URL: https://e.lanbook.com/book/159312 (nara oOpameHus:
01.04.2022). - TekcT: 3MeKTPOHHBIN.




PxxaBuieB. — CaHKT-
[TerepOypr : CIIOIJITY,
2020. — 96 ¢. — ISBN 978-
5-9239-1184-8.

Ha6oxa E.M. I'mapasnuka :
yaeOHoe mocobue / Haboka
E.M.. — Ilepwms : [lepmckuit
HaIlMOHAJIbHBIN
HCCIIEN0BATEILCKUMN
MOJIUTEXHUYECKU N
yHuBepcuret, 2013. — 139
c. — ISBN 978-5-398-
01100-5.

URL.: https://e.lanbook.com/book/160536 (mara oOparmeHus:
01.04.2022). - TekcT: 3MeKTPOHHBIN.

Hukutus, O. ©.
I'uppaBnuka u
TUAPOITHEBMOIIPUBO] :
yuebHoe nocooue / O. O.
Hukutua. — 2-e u3n., ucnp.
u jon. — Mocksa : MI'TY
uM. baymana, 2012. — 430
c. — ISBN 978-5-7038-
3591-3.

URL: https://e.lanbook.com/book/106279 (nara oOpameHus:
01.04.2022). - TekcT: 3MeKTPOHHBIN.

Kanyctun, A. M.
I'mppaBiuka u
TUAPABINYECKUE MAIIUHBHI
yuebHoe rmocodue [mno
JHUCITUIIIHHAM
"T'mppaBnuka",
"T'maporazonnnamuka’,
"I'mapaBnuka u
TUAPABIMYECKUE MAIIUHbI'",
"T'unpaBnuka u
TUAPOTIPUBOA" JUTst
CTYAEHTOB OYHOM, 3a04YHOU
U JUCTAaHIIMOHHOU popMm
oOyuenus| / A. M.
Kanyctun, A. I1. Crapukos,
M. C. llepcTobuTos ;
OMckuii rocy1apCTBEHHbBIN
YHUBEPCUTET MyTeH
coobmeHus. - OMCK :
OMmI'VIIC, 2015.- 129 c.

URL: https://e.lanbook.com/book/129164 (nara oOpameHus:
01.04.2022). - TekcT: 3IEKTPOHHBI.

I'ynunun, H. C. I'mapasiuka
U TUAPOIIPUBOJL : yueOHOe
nocobwue st By30B / [lon

URL:
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(mata oopammenus: 01.04.2022). - TekcT: 3MEKTPOHHBIH.




o6m1. pexa. W. JI. ITacroesa. -
4-e uzn. , crep. - Mockaa :
I"'opnast xkaura, 2007. - 519 c.
(TOPHOE
MAIIMHOCTPOEHME) -
ISBN 978-5-98672-055-5.

Konomnes, E. H.
Bupryanshslii
1a00paTOPHBII MPAKTUKYM
10 HAIIOPHOM THJPaBIUKE U
THJIpOMAIlIMHAM : yuyeOHoe
nocobue / E. H. Kononuies.
— Teepp : TBI'TY, 2020. —
108 c. — ISBN 978-5-7995-
1069-5.

URL.: https://e.lanbook.com/book/171306 (gara oOpareHus:
01.04.2022). - TekcT: 3MeKTPOHHBIN.

['unpasnuka : yueOHUK U
NpPaKkTUKYM Ui By30B / B.
A. Kynunos, 3. M.
Kapramos, A. T
Kosanenko, . B. KynuHos ;
noj penakuueit B. A.
Kyaunosa. — 4-e u3z.,
nepepad. u jgorn. — Mocksa :
N3natensctBo FOpaiit, 2022.
— 386 ¢c.

URL: https://urait.ru/bcode/489356 (nata oOparieHus:
01.04.2022). - TekcT: 3IEKTPOHHBI.

JIeonteeB, B. K. Hacocel n
HACOCHBIC YCTAHOBKH:
pacueT HaCOCHOM YCTaHOBKH
: yueOHOe mocodue st
By30B / B. K. Jleontses, M.
A. bapameBa. — 2-e u3g. —
Mockga : MU3narenbcTBO
Opaiir, 2022. — 142 ¢c. —
(Bricmiee obpazoBanue). —
ISBN 978-5-534-13028-7.

URL: https://urait.ru/bcode/496511 (nata oOpareHus:
01.04.2022). - TekcT: 3IeKTPOHHBI.

10

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

URL: https://e.lanbook.com/book/212657 (nara oOpameHus:
01.04.2022). - TekcT: 3MeKTPOHHBIH.




6. IlepedueHp COBpeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBhIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

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

Hayuano-texandeckas ounbmuorexka PYT (MUUT) (http:/library.miit.ru)

Oo6pazoBatenpHas wiatdopma «tOpaitt» (https://urait.ru/)

O6mme wHpOpMAIMOHHBIC, CIPAaBOYHBIE W TIOUCKOBBIE «KOHCYIbTaHT

[Tmroc» (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

I'nmaBuas xuura (https://glavkniga.ru/)

DneKkTpoHHO-0MbMoTeyHas cuctema usnaarenbcTsa (http://e.lanbook.com/)

DIeKTpOoHHO-0uOInoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHus, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOUMOTrO Il OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

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

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. PaGouee wmecTO TmpenogaBaTeisi C MEPCOHAIBHBIM KOMITBIOTEPOM,
noaktou€HHBIM K ceTaM INTERNET. IlporpammHoe oGecniedeHune A CO31aHus
TEKCTOBBIX M Ipa)MUECKUX JOKYMEHTOB, TPE3ECHTALIMH.

2. Coeuuanu3upoBaHHas JIEKIMOHHAs ayAWTOPUS C  MyJbTUMEOUa
arnmnapaTrypov U HHTEPAKTUBHOW JTOCKOM.

3. L1t mpoBeAEHUS TECTUPOBAHMS: KOMIIBFOTEPHBIH KJ1acC; KOHAUIIMOHED.

4. Cnenmanu3upoBaHHas ayAUTOPUS 1JIs1 BBIMOJTHEHUS JIa0OpaTOPHBIX PadoT,
OCHAII[CHHAsl UCIIBITATEIbHBIMU CTEHJIaMHU, 000pYyJ0BaHHasi paboYMMH CTOJIaMHU,
AIEKTPUYECKUMU PO3ETKAMU, KOMITBIOTEPOM, IPOEKTOPOM U IKPAHOM, U JJOCTYIIOM
B INTERNET.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

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

10. OueHouHbIe MaTEpHUATIBI.



OrneHOYHBIE MaTepUaNbl, TPUMEHSIEMbIE TTPU MPOBEACHUH TTPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU 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 kadeapon DulJl

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

A.K. CoKoIbCKHI

ITI.A. I'puropbeB

O.E. ITynoBukosB

C.B. Bonoauna



