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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enssMu1 OCBOEHMS TUCLMIUIAHBI (MOYJIS) SIBJISFOTCSL:

- U3YYECHUE OCHOBHBIX CBOMCTB KaleJIbHbIX KUJIKOCTEH;

- U3YYEHHE OCHOBHBIX 3aKOHOB T'MIAPOCTATUKH, KMHEMATUKH >KUIAKOCTH U
TUIPOAUHAMUKH;

- H3yYEHHE MPOLECCOB, BO3ZHUKAIOIIMX IIPU THUIPABIAYECKOM YyIape M
HCTEUYCHHE Yepe3 OTBEPCTUE U HACATKH.

- U3y4YEHHE YCTPOMCTBA, IPUHIIMMIA padOThl U METOJIMK pacyeTa MpOCTEHIINX
HAaCOCHBIX YCTAHOBOKH T'MAPABINYECKUX MAILIVH.

3amavyaMu JUCIUTUTHHBI (MOJIYJIs) SIBJISIFOTCS:

- IpuoOpeTeHne TEOPETUUECKUX 3HAHUHN U MPAKTUUYECKUX HaBBIKOB, KOTOPbHIE
BKJIFOYAIOT IIPOU3BOICTBEHHO-TEXHOJIOTMYECKYIO, OpraHU3alHOHHO-
YIPaBJICHUYECKYIO IESITEIIbHOCTh HA 00BEKTAX, KOTOPBIMU SIBIISIIOTCS IOKOMOTHBBI,

- OBJAJCHUE TEOPETUYECKUMU 3HAHMSMU B OOJACTH MPUKIATHON
TUJIPOMEXAHUKH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenp (GopMUpyEMBIX pe3yJbTaTOB OCBOCHHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

IK-9 - NmeeT HaBBIK BHITIOJHATH OOOCHOBAaHUE MApPaMETPOB KOHCTPYKIIUU
KOHCTPYKLIIMH M CUCTEM MOJBMYKHOIO COCTaBa BBICOKOCKOPOCTHOIO HA3€MHOIO
TpaHCHopTa.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo ero pe3yJibTatam
oOyyatoruiicst Oyier:

3Harth:

- OCHOBHBIEC (PU3UKO-MEXaHUYECKHUE CBOMCTBA KUIKOCTEH;

- 3aKOHBI TUAPOCTATUKU U TUIAPOAUHAMUKH;

- IPUOOPHI U METOJIbI U3MEPEHHUS 1aBJICHNUS,

- IPOCThIE TUAPABINYECKAE MAIIUHBI;

- METOJIBI ONIPEACIICHUS PACX0/1a KUIKOCTH;

- nuddepeHnuanbHble YpaBHEHUS HeEpa3pblBHOCTH, OJiliepa u HaBpe —
Croxca;

- ypaBHeHue bepHyiuuy;

- TEOPUIO TUIPOIUHAMUYECKOTO MOI00US;

- OCHOBbl MaTE€MaTUYECKOI0 MOJCIMPOBAHUS THAPOMEXAHUUYECKUX
IIPOLIECCOB;



- PEXKUMBI TEUEHUS KUIAKOCTEHN (JJAMUHAPHBIN U TypOyJIEHTHBIN);

- KJIaccu(UKALMIO TUAPABIUYECKUX MOTEPh (JUMHEIHBbIE TOTEPH HAMOpa U
MIOTEPU HAIlOpa B MECTHBIX CONPOTUBIICHUSX);

- 3aKOHOMEPHOCTH MCTEYEHHUs >KHJIKOCTH YEpe3 OTBEPCTHUS, HACAOKU H
BOJIOCJIMBBI.

YMmern:

- BBINOJIHATh MATEMATHUYECKUE PACUYEThl THUJIPABIMYECKUX IPOILIECCOB U
YCTPOWCTB;

- COCTAaBIISITh MaTeMaTHUYECKUE u KOMITBIOTEPHBIE MOJICIH!
TUIPOANHAMUYECKUX MTPOLECCOB U YCTPOMCTB;

- MPOBOJIUTH TUJPABINYECKUI pacueT TpyOONpOBOIOB;

- NPUMCHSATh 3HAHUSA AHAUIMTUYECKUX U YUCICHHBIX METOJIOB K PELICHUIO
KOHKPETHBIX 33]1a4 THAPOMEXAHUKHU;

- BBITNOJIHATH THAPABIMYECKHUE PacyeThl TPYOOIPOBOJIOB IO OMPEACICHUIO
IIOTEPh HATIOPA;

- UCTOJIb30BaTh HA MPAKTUKE MPUOOPHI U METOJIbI ONPEECTICHUSI CKOPOCTEH,
JABJICHUW U PACXOJIOB IBMKYIIUXCS )KUIKOCTEM.

Baanernb:

- HaBBIKAMHU IIPUMEHEHMSI OCHOBHBIX 3aKOHOB THJPABIUMKU K PEIICHUIO
KOHKPETHBIX NMPUKJIIAIHBIX 3aa4;

- METOJIaMH U3MEPEHHUS TTapaMETPOB TUIPOAMHAMUYECKUX TTPOIIECCOB;

- HaBbIKAMU TPUMEHEHUS COBPEMEHHBIX CPEJCTB HU3MEPECHHUS MapaMeTpPOB
JBIKYIIUXCS AKUJTKOCTEH;

- HaBBIKAMH MCIOJIB30BAaHUS METOIOB IIOJOOMSI M MAaTEeMaTHYECKOIO
MOJICTTUPOBAHUS B THIPOMEXaHUKE.

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OOmast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisi) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem guctuIuMHBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThI
oOydaronmxcss € MEJAarorM4YecCKUMH  padOTHUKaAMU U (WIKM)  JHIAMH,
MIPUBJIEKAEMBIMH K peann3ainuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonrakTHas paboTa Ipu npoBeIleHHN y4eOHBIX 3aHATHI (BCEro): 64 64




B Tom uucie:

3aHATUA JTEKIUOHHOTO TUIIA 32 32

3aHATHSI CEMUHAPCKOTO TUTIA 32 32

3.3. O6beM aucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padoOThI
oOyyarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaIOmUXCA C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBJIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNpbHOM MpOrpaMMbl HA HWHBIX YCIOBUSIX, TMPU MNPOBEACHUU
MIPOMEKYTOYHOM aTTecTaluu coctapiisieT 80 akaieMHUUecKuX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAILHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Y4YEHHMH, 00BEM JTHUCHMILUIMHBI (MOYJISI) MOXKET OBITh peaan30BaH
HOJHOCTBIO B (hOpME CaMOCTOATEIbHON pabOThl 00yJaromuxcs, a Takxke B popme
KOHTaKTHOW padOThl OOy4YarOMIMXCA C MEAAroru4ecKuMu pabOTHUKAMHU W (HJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMBbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ TemaTuka TEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
n/n

1 OCHOBHBIE (I)I/ISI/I‘ICCKI/IC CBOMCTBA KanelIbHBIX )KI/II[KOCTCI\/‘I.
PaccmarpuBaembie BOIIPOCHL:

- IIOHATHEC KaAIICJIbHBIX )KHHKOCTCﬁ;

- (puzmueckue cBoicTBa KaIeIbHBIX JKUIKOCTEH (TIIOTHOCTD, BA3KOCTh, TEKYYECTh H 1P.);
- CHJIBI, ICWCTBYIOIINE Ha XKHUIKOCTD;

- TaBJICHUE.

2 |'mapocraTka, OCHOBHOE YpaBHEHHUE, CHIIA IaBJICHHS HA IJIOCKUE M KPUBOJIMHEWHBIC

IMOBCPXHOCTH.

PaccmarpuBaembie BOIPOCHL:

- TUAPOCTATUYECKOE JIABJICHHUE U €T0 CBOICTBA;

- OCHOBHO€ ypaBHEHUE TUAPOCTATHUKH;

- ypaBHeHHe Dilnepa;

- CHJIa JaBIICHHS KHUKOCTH Ha TUIOCKYIO CTCHKY;
- 3aKOH Apxumena.

3 |OCHOBBI KHHEMATHUKH KUIKOCTH.
PaccmarpuBaembie BONPOCHL:

- OCHOBHBIC ITOHATHUA U ONIPEACTICHUA,

- YPaBHEHHUE PACXO0B.

4 |TunamuKka XuIKOCTH. YpaBHeHHe bepHymu.

PaccmarpuBaembie BOIPOCHL:

- ypaBHeHMe bepHyu 11 3neMeHTapHON CTPYHKH UACaNbHOM KUIKOCTH;
- ypaBHeHHe bepHynu 11 NOTOKA peaabHOM KUIKOCTH;




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- TpyOka [uto;
- pacxonomep Bentypu.

PexxuMer JBHMXXCHUA )KI/II[KOCTI/I.FI/II[paBJ'II/I‘ICCKI/Ie COIIPOTUBJICHUA.
PaccmarpuBaembie BOIIPOCHL:

- peXXuMBI ABWXKeHU xkuakocTu. Popmyna PeitHonbaca;

- MECTHBIE COTIPOTUBIICHUS. Y paBHeHHE Beticbaxa;

- COTPOTHBIICHUS 110 JUTHHE. Y paBHeHHE Beticbaxa-lapcu;

- pu3muecKuii cMBICHT K03 PHUIeHTa TIOTEPB.

JlamuHapHBIN U TypOYJIEHTHBIN PEXUM IBUIKEHUS )KUJIKOCTH.
PaccmarpuBaembie BOIIPOCHL:

- TaMVHAPHBIH PEXKUM ABIKCHHS KUIKOCTH B KPYTJIBIX TpyOax;

- OIpEJIeNICHNE PacXo/a B TPyOOIPOBOAE PH JIAMHHAPHOM PEXHME;

- popmyna [lyaseitns;

- TypOyJICHTHBIN PEXUM JBIKEHUS KUIKOCTH;

- rpaduk Huxypanze.

'mapaBnuueckuii pacyeT TpyOONnpoBoaa.
PaccmarpuBaeMbIe BOIIPOCHL:

- pacueTt TpyOOIPOBOJIa OAHOTO AUAMETPA;

- CaMOTEYHbIN TPyOOTPOBOI;

- IOCIIEJ0BATEIbHOE COSAUHEHHE TPYOOIIPOBOIOB;
- napajyenbHoe COeJUHEHUE TPYOOIPOBOIOB;

- pa3BeTBIICHHBIN TPyOOIPOBOS;

- cU(OHHBIN TPYOOTIPOBO/I;

- TpyOONIPOBOJ C HACOCHOMU MOJa4Yeil KUAKOCTH.

I'mapasnuueckuii yaap.

PaccmarprBaeMbie BOIIPOCH:

- KoJIe0aTeBbHBIN TPOIlecC B TPyOONPOBO/IE TIPH THAPABIMIECKOM yaape;
- opmyna XKyKkoBCKOro;

- 3aIUTa TPYOOIPOBOIHBIX CUCTEM OT THIPABIMYECKOTO yIapa.

Hcteuenue KHUIAKOCTH U3 OTBepCTI/Iﬁ 1 HaCcaaokK.

PaccmarpuBaembie BOIPOCHL:

- ICTEYEHHE KUIKOCTH U3 MaJIOTO OTBEPCTHS;

- HCTE€YEHHE M3 MAJIOTO OTBEPCTHUS B TOHKOW CTEHKE MPH ITOCTOSHHOM ypPOBHE;
- ICTE€YEHHE U3 OTBEPCTHS B TOHKOH CTEHKE IPH IIEPEMEHHOM HaIlope;

- ICTEYEHHE TI0/I YPOBEHb;

- HCTEYEHHE Yepe3 HACaJIKH;

- ICTEYEHHE KUJIKOCTH Yepe3 OOJIbIINE OTBEPCTHSL.

10

KJ'IaCCI/I(I)I/IKaI_II/IH " pacydCT HACOCHBIX YCTAaHOBOK.
PaccmarpuBaembie BOIPOCHL:

- mapaMeTpsl paboThI HAcOCa;

- TUHAMHUYECKHe HacOChI;

- 00BEMHBIE HACOCHI

- TOCTOMHCTBA M HEJIOCTATKN HACOCOB PA3JINYHBIX THIIOB;
- CIIOCOOBI PETYJIMPOBaHMSI PA0OTHI HACOCOB.

11

OO6beMHbIe HACOCHI U THPOMOTOPBI.
PaccmarpuBaembie BOIPOCHL:

- IIECTCPCHHBIC THAPOMAIINHBI;

- IJTIaCTUHYATBIC TUAPOMAIINHBI;

- AKCUAJIbHO-TIOPINTHEBBIC THAPOMAIINHBI.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

12

IMuapoumnuuAps! (MpUHLMN 1EUCTBUS, HA3HAYCHUE, KOHCTPYKIIHS, TapaMETpPhI).
PaccmarpuBaembie BOIIPOCHL:

- muddepeHnnanbHbIe THAPOLMITHHIPHL;

- TENeCKOMUYECKHE THAPOLIMINHPEI.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cojiep>KaHue

H3menenue n30BITOYHOTO U BAKYYMMCTPHYCCKOI'O AaBJICHUS.

B pesynbrate BRINOTHEHHS 1a00PAaTOPHOI pabOTHI ONpenenseTcss H30BITOYHOE M BAKKYMETPUIECKOE
JIaBJICHUE C TIOMOII[BI0 MAaHOMETPA U IIbe30METPA; BHIYUCIIIETCS] AOCOIIOTHASI 1 OTHOCHUTEIbHAS
MIOTPENTHOCTh BBIYUCIICHUI.

OHpe,I[CJ'ICHI/IC YACIBbHBIX 3Hepr1/1171 KHUAKOCTHU B ITOTOKE C IICPEMCHHBIM KMBBIM CCYUCHUCM.
B pesynbraTe BhINONHEHHMS J1AOOPaTOPHOIT pabOTHI H3MEPSETCS TbE30METPUUECKHI HAIIOP B TPYOOIPOBOIE
C pa3JINYHBIMK CEYCHUSIMH; 110 pe3yJIbTaTaM BBIYMCICHHH CTPOUTCS rpaduK Haropa.

OHpe,I[CJ'ICHI/IC PEKUMOB IBUKCHUA )KUIAKOCTHU.
B pesynbrate BeIOTHEHHS 1a00paTOPHOH pabOTH Ha OCHOBE MIPOBECHHBIX OIIBITOB M HA OCHOBE
PE3YNIBTaTOB BEIYHCIICHUH ONPEACIACTCS PEKUM TCUCHHUS KUIKOCTH (JIAMHHAPHBIA, TypOyJICHTHBIH)

Omnpenenenne ruipaBIMueCcKuX COIPOTUBICHUM 10 JUTMHE HAIIOPHOTO TpyOonpoBoia U

koddurmenta Japewn.
B pesynbraTe BBIMOIHEHUS 1a00paTOPHOM PabOThI ONPEACTISIOTCS THAPABIMICCKIE COMTPOTHBIICHHUS 110
JUTMHE HAIIOPHOTo TpyOoIpoBoaa u kodddunueHra Jlapcu.

OHpC,I[CJ'ICHI/IC KOB(I)(I)I/II_[I/ICHTE[ MCCTHBIX THAPAaBINYCCKUX COHpOTHBHCHI/Iﬁ.
B pesynbrate BeITIOTHEHHS TA00PATOPHOH pabOTHI onpeaensoTes K03 GHUINeHTa MECTHBIX
THIPABINYECKUX COTPOTHBICHHUH.

W3ydeHnne ruipaBiInyecKoro yaapa.
B pesynbrate BINIOTHEHHS TA00PATOPHOH pabOTHI IEMOHCTPUPYETCS THAPABIMYECKHH yaap,
BO3HHKAIOIIUII B TPyOOIIPOBOJIE; PACCUUTHIBAIOTCS OCHOBHBIE MTapaMeTPhl THAPABIMUYECKOTO yiapa.

Hcteuenue KUJIKOCTH Y€pE3 OTBCPCTHUA U HACAIKH.
B pesymnbrarte BRINOIHEHHUS Ta60paTOPHOIT pabOThI JEMOHCTPUPYETCS HCTECUEHHE Yepe3 pazInyHbIe
OTBEPCTHUS M HACAJIKH; PACCUNUTHIBAIOTCS] OCHOBHBIE TTAPaMETPHI.

lMunpaBnnueckre xapakTepUCTUKU 0OBEMHOI'O HAacOCa M HAIIOPHOT'O KJlarnaHa.
B pesynbrate BoINIOTHEHHS 1a00PATOPHOH pabOTHI CTyJeHTaM HEOOXO0IMMO MOy YHTh
9KCIIEPUMEHTAILHBIM IIyTEM PAaCXOJHYIO XapaKTEpPUCTUKY Hacoca M HAIOPHOTO KIJIAIaHa.

4.3. CamocrosiTenbHas padboTa 00yJarommxcsl.

/o

Bun camocrosTensHO# paboThI

[IpopaboTka yueOHOTO MaTepHraia 1o yueOHOM 1 Hay4HOU TuTepaType

BrimosnHenue KkypcoBoii paboThl.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

Bl W N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




4.4, [TpumepHbIU NepeueHb TeM KypPCOBBIX padboT
PaGoTta cocTouT u3 AByX 4acTeil:

1. Pacuer HanopHOTO TPyOONPOBOAA;

2. HccnenoBanne peXMMOB padOTHI 3JIEMEHTOB HACOCHOW YCTaHOBKH B
3aBHCHMOCTH OT XapaKTEPUCTUKH LIEHTPOOEKHOTO HAacoca.
[Ipu BbITIOTHEHUU PAOOTHI ONIPEACSACTCS:

Yacts 1. [IponyckHast ciocoOHOCTh TpyOompoBoia (2 ciaydasi) ¥ JaBJeHUE B
JIByX CEUEHUSX, a TAKKE TUIPABIMUECKOTO yIapa;

Yactp 2. Pexxumbl pabOThl HACOCHOM YCTaHOBKH W UCCIIEIOBAHUE PEKHMOB
HACOCHOM yCTaHOBKH.

['padmyeckas dYacTp AOMKHA COAEpKAaTh TpadUKH, BBHIMOJIHEHHBIE Ha
dbopmate A3-A4:

1. I[TocTpoeHre Nbe30METPUUYECKUX JTUHUI;

2. UccnenoBanre U3MEHEHUI peKrMMa HAaCOCHOM YCTaHOBKH (TIapasuiesIbHOE
1 MOCJIeIOBaTEIbHOE COCAMHEHHE) Ha 2-4 THCTax.
Bapuantsl

1. YacTs 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=7Tw™m

H 3=14wm

P H=3,2 atm
YacTts 2
Mapka nacoca 6H/I
Q=70 1/c
d=170 mm

1 1=800 m

H I'=60 m



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

d 1=250 mm
d 2=200 mm
d 3=180 mMm
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
Yacts 2
Mapxka nacoca SM/I-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 mMm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H I=6m

H 3=10m

P H=2)5 atm
Yacts 2



Mapka nacoca 3K-6
Q=12 n/c
d=150 mm

1 1=900 m

H I'=40 m

h (r.Bc)=4 m
4. Yacrs 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
YacTts 2
Mapxka nacoca 4K-6
Q=32 n/c
d=200 Mmm

1 1=1100 m
H I'=50 ™

h (r.Bc)=6 m
5. 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=6 m

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.Bc)=8 m
6. Yacrs 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 I=6m

H 3=10w™

P H=2,8 atm
Yacts 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 mMm
d 3=200 mm
1 1=300 m

1 2=500 m

1 3=600 m
J=17

H 1=6m

H 2=4wm

H 3=4m

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

1 1=900 m
H I=12wm

h (r.Bc)=2 m
8. Hacts 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=4wm

H 3=5m

P H=3.,5 atm
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 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=4wm

H 3=5m

P _H=3,5 atm
YacTts 2
Mapka 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 mm
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
Yacts 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. llepeuens wu3naHui,

KOTOPBhIE PEKOMEHYETCS HCMOJb30BaTh MpHU

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

No
/a

bubmmorpaduyeckoe
OIHCaHKe

Mecto nocryna

1

Yanosa, M. 1O. I'mapasnuxa.

Craruka. Kunemaruka :
y4yeOHOe TmocoOue Jist
CTYZEHTOB CIIEIUATbHOCTEN
23.05.01 «HazeMHbIC
TPAHCIIOPTHO-
TEXHOJIOTHYECKUE
cpenctBa», 23.05.03
«TOJABUKHOU COCTaB
JKeJe3HBIX Topory» / Hanosa
M. 10., Cokonnckuii A. K.,
I'puropses I1. A., [Iymknn
A.W. - Mocksa : PYT
(MHUUAT), 2020. - 59 c. - b.
1. - Tekcr :
HEIOCPEICTBEHHBIN.

URL: https://e.lanbook.com/book/175990 (nara oOpamieHus:
01.04.2022). - TekcT: 3IeKTPOHHBI.

PxaBues, A. A. 'nnpasnuka
: yaueOHOe mocobue / A. A.
PxxaBneB. — CaHKT-
[TerepOypr : CIIGIJITY,

URL: https://e.]lanbook.com/book/159312 (nara oOpatieHus:
01.04.2022). - TekcT: 2NeKTPOHHBIH.




2020. — 96 c. — ISBN 978-
5-9239-1184-8.

Hab6oxka E.M. I'uapasnuka :
ydyeOHoe nmocobue / Haboka
E.M.. — Ilepwms : [lepmckuit
HalMOHAJILHBIN
UCCJIEIOBATEIbCKUN
MOJTUTEXHUYECKU I
yHuBepcurer, 2013. — 139
c.— ISBN 978-5-398-
01100-5.

URL.: https://e.lanbook.com/book/160536 (gara oOpareHus:
01.04.2022). - TeKcT: 3IeKTPOHHBII.

Hsanosckuit, FO. K. OcHOBEI
TEOPHH I'MJIPONPUBOJA :
yuebHoe nocobue / FO. K.
Hsanosckui, K. I1.
MopryHnoB. — CaHKT-
[TetepOypr : Jlansb, 2022. —
200 c. — ISBN 978-5-8114-
2955-4.

URL.: https://e.lanbook.com/book/212657 (nata oOpaiieHus:
01.04.2022). - TeKcT: 3IeKTPOHHBII.

Kanyctun, A. M.
I'uppaBnuka u
TUJIPaBINYECKHE MAIIIMHBI :
yaeOHoe rmocodue [1o
JHUCIHAIIINHAM
"T'mapaBnuka",
"T'unporazoarHaMuka’,
"T'unpaBnuka u
TUAPABINYECKUE MAIIUHBI'",
"I'mapaBnuka u
TUAPONIPUBOA" JIst
CTYZEHTOB OYHOM, 3a0YHON
U JUCTAaHIIMOHHOU popMm
o0yuenusi] / A. M.
Kanyctun, A. I1. Crapukos,
M. C. lllepcTtobuTos ;
OMckuii rocy1apCTBEHHBIN
YHUBEpPCUTET MyTeH
cooOmenus. - OMCK :
OMmI'VIIC, 2015.-129 ¢c.

URL.: https://e.lanbook.com/book/129164 (naTta obparteHus:
01.04.2022). - TekcT: 3IEKTPOHHBII.

I'ymumun, H. C. I'mapasiuka
U TUIPONPUBO/ : ydeOHOe
nocobue 11t By30B / [lox
o6mr. pex. U. JI. [Tacroesa. -
4-e uzn. , cTep. - Mockaa :
I"'opnas xnwura, 2007. - 519 c.

URL:
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(maTa obpamenus: 01.04.2022). - TekcT: 3MEKTPOHHBIN.




(TOPHOE
MAIIMHOCTPOEHMUE) -
ISBN 978-5-98672-055-5.

Konomnes, E. H.
BuptyanbHbiit
71a00paTOPHBII MPAKTUKYM
M0 HAIOPHOM ruApaBIuKe U
THJIpOMAIlIMHAM : yueOHoe
noco6wue / E. H. Konomes.
— Teeps : TBI'TY, 2020. —
108 ¢. — ISBN 978-5-7995-
1069-5.

URL: https://e.lanbook.com/book/171306 (nara oOpameHus:
01.04.2022). - TeKcT: 3IeKTPOHHBII.

['unpaBnuka : yaeOHUK U
MPAKTUKYM ]IS BY30B / B.
A. Kynunos, D. M.
Kapramos, A. T
Koanenko, 1. B. Ky1nHOB ;
noj penakuueit B. A.
Kyaunosa. — 4-e u3.,

nepepad. u jgorn. — Mocksa :
N3natensctBo FOpaiit, 2022.

— 386 .c.

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

Jleontnes, B. K. Hacocel u
HACOCHBIC YCTAaHOBKH:
pacyeT HaCOCHOW yCTaHOBKH
: yaeObHOe rmocodue st
By30B / B. K. JIeontbe, M.
A. bapameBa. — 2-e u3g. —
Mocksa : U3narenscTBoO
IOpaiit, 2022. — 142 ¢c. —
(Bricmiee obpazoBanue). —
ISBN 978-5-534-13028-7.

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

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3  JTaHHBIX

MH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIIOJIB30BaThCS IIPHU
OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Odunumaneuseiii caiit PYT (MUUNT) (https://www.miit.ru/)
Hayuno-texanueckas 6unbnuorexa PYT (MUUT) (http:/library.miit.ru)
O6pa3zoBarenbHas mwiatdopma «FOpaiit» (https://urait.ru/)

OO6mwme wH(pOpMAIMOHHBIC, CIIPAaBOYHBIE W TIOMCKOBBIE «KOHCYIBTaHT
[Tmrocy (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

['maBnas xkuura (https://glavkniga.ru/)




DNIeKTpOHHO-0MOIMoTeyHas cucrema usnarenberBa (http://e.lanbook.com/)
DnexTpoHHO-O0MOmMoTeuHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHHs, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

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

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOIYIIIO).

1. Pabouee MecTo mpenojaBarensi C MNEPCOHAIBHBIM KOMIIBIOTEPOM,
noaktou€HHBIM K ceTaM INTERNET. IlporpammHoe oGecniedenue i Co31aHus
TEKCTOBBIX M Ipa)MUECKUX JOKYMEHTOB, IPE3ECHTALIUN.

2. Coeuuanu3upoBaHHas JIEKIMOHHAs ayAMTOPUS C  MyJIbTUMEOUa
anmnapaTypou U HHTEPaKTUBHOW JOCKOM.

3. Lyt mpoBeAEHUS TECTUPOBAHMS: KOMIIBFOTEPHBIH KJ1acC; KOHAUIIMOHED.

4. Criennanu3upoBaHHas Ay AUTOPHUS JJIsl BBIIIOJIHEHUS 1JaOOpaTOpPHBIX padoT,
OCHAILIEHHAs HUCIBITATEIbHBIMUA CTEHIAaMH, 000pyAOBaHHAs pabOYMMH CTOJIAMH,
ANEKTPUYECKUMU PO3ETKAMH, KOMITBIOTEPOM, POEKTOPOM U IKPAHOM, U JOCTYIIOM
B INTERNET.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auer B 5 cemectpe.
KypcoBas pabota B 5 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JOLEHT, CTApIINI HAyYHBIN

COTPYJHUK, K.H. Kadeapsl «HazeMHbIe

TPAHCIIOPTHO-TEXHOJIOTHUECKHUE

CpEICTBA» A K. Cokoabckuit

JIOLICHT, K.H. Kadenpsl «Hazemubie
TPaHCIOPTHO-TEXHOJIOTMUYECKUE

CpeaCTBa» II.A. I'puropses
CornacoBaHo:
3aBenyromuii kadeapoit Sull O.E. IlynoBukos

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHH H.A. AanpusiHoBa



