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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):

IIK-9 - MeeT HaBBIK BBHITIOJHATH 00OCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIHMH U CUCTEM TSITOBOIO ITOJIBUKHOTO COCTaBA.

OOGyueHwue 1o qucuuIuIinHe (MOAYJII0) IPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyyatoruiicst 0yier:

3HaTh:

- OCHOBHBIE (PU3UKO-MEXaHUYECKHUE CBOMCTBA KUIKOCTEMH;

- 3aKOHBI TUAPOCTATUKH U TUAPOAVNHAMUKY;

- IpUOOPHI U METO/IbI U3MEPEHUS JaBJICHNUS;

- IPOCTBIE THU/IPABINYECKHAE MAIIVHBI;

- METOJIBI ONIPEAEIICHUS PACX0/1a KUJIKOCTH;

- nuddepeHnuanbHble YpaBHEHUS HeEpa3pblBHOCTH, OJitiepa u HaBpe —
Croxca;

- ypaBHeHue bepHyuy;

- TEOPUIO THIPOIUHAMUYECKOTO MOI00US;

- OCHOBBl MAaT€MAaTHYECKOTO  MOJEIMPOBAHUS  THAPOMEXAHHUYECKUX
IIPOLIECCOB;

- PEXKUMBI TEUEHUS KUIKOCTEHN (JJAMUHAPHBIN U TypOyJIeHTHBIN);



- KJIacCU(UKALMIO THIPABIUYECKUX MOTEph (JIMHEWHbIE MOTEpU HaAIopa U
MOTEPHU HAMopa B MECTHBIX COMPOTUBIICHUSX );

- 3aKOHOMEPHOCTH HCTEUCHHS KUJKOCTH 4Yepe3 OTBEPCTHs, HACAIKU U
BOJIOCJIVBBI.

YMmern:

- BBINOJIHATH MATEMATHYECKUE PACUYEThl THUJIPABIMYECKUX IPOILIECCOB U
YCTPOWCTB;

- COCTaBIISITh MaTEeMaTHYECKHE u KOMITbIOTEPHBIE MOIEIIN
TUIPOANHAMUYECKUX MTPOLECCOB U YCTPOMCTB;

- MPOBOJIUTH TUJPABINYECKUI pacueT TPyOONpOBOJIOB;

- IPUMEHATH 3HAHUS AHAUINTUYECKUX W YHUCIEHHBIX METOJOB K PEHICHUIO
KOHKPETHBIX 33]1a4 THAPOMEXAHUKHU;

- BBITNOJIHATH THAPABIMYECKHUE PacyeThl TPYOOIPOBOJIOB IO OMPEACICHUIO
IOTEPh HATIOPA;

- MCTOJIb30BaTh HA MPAKTHKE MPUOOPHI M METOJIBI ONPEICTICHUS CKOPOCTEH,
JABJICHUW U PACXOJIOB IBMKYIIUXCS )KUIKOCTEM.

Baanernb:

- HaBbIKAMHU TPUMEHEHHS OCHOBHBIX 3aKOHOB THJIPABIUKU K PEIICHUIO
KOHKPETHBIX MPUKJIAIHBIX 3a7a4;

- METOJIaMH1 U3MEPEHHUS TTapaMETPOB TUIPOAMHAMUYECKUX TTPOIIECCOB;

- HaBbIKAMU TPUMEHEHUS] COBPEMEHHBIX CPEJCTB HU3MEPECHHUS MapaMeTpOB
JBUKYIIUXCS )KUIKOCTEN;

- HaBBIKAMH MCIOJIB30BAaHUS METOIOB IIOJOOMSI M MAaTEMaTHYECKOIO
MOJICTTUPOBAHUS B THIPOMEXaHUKE.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6mast TPYJIOEMKOCTh AUCHUILIMHBI (Moayssi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem mguctuIuMHBl (MOAyJsi) B (opMe KOHTAKTHOW paboThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHSX,
IIPY MIPOBEJICHUYN YUCOHBIX 3aHITHI:

KonuuectBo yacos

Tun y4eOHBIX 3aHATHIA
Bcero | Cemectp Ne5

KonrakTHas paboTa Ipu npoBeIleHHN yUeOHBIX 3aHATHI (BCEro): 48 48

B toMm uucie:




3aHATUA JTEKLUOHHOTO TUIIA 32 32

3aHATHS CEMUHAPCKOTO THITA 16 16

3.3. O6beM aucHUIUIMHBL (MOIyYJiA) B (OpMe CaMOCTOSITENIbHOM padoOThI
oOyyarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYalOmUXCA C
NeTarOTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpHOM MpOrpaMMbl HA HWHBIX YCIOBUSX, TMPU MNPOBEACHUU
MIPOMEKYTOYHOM aTTECTALIMHU COCTaBIsIET 96 akaeMruecKux yaca (OB).

3.4. ITpu oOy4eHNM 110 MHANBUAYATLHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM O00Y4YE€HHMH, 00BEeM JTHUCHMIUIMHBI (MOYJISI) MOXKET OBITh pealu30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHLHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTaKTHOM PabOThl 00YYaIOIIUXCS C MEAarormuecKuMu paOOTHUKAMU U (WJIHN)
JUIAMU, IPUBIIEKAEMBIMH K peaiM3alliid 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOHN aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
n/m

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

- IIOHATHEC KaAIICJIIbHBIX )KHHKOCTCﬁ;

- (U3MUYECKHUE CBOWCTRA KAaIeAbHBIX KHUIKOCTEH (IUIOTHOCTD, BI3KOCTh, TEKY4ECTh H JP.);
- CUJIBI, ACMCTBYIOLIME HA KUIKOCTh;

- JaBJICHUE.

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

IIOBEPXHOCTH.
PaccmarprBaeMbie BOTIPOCHI:

- TUAPOCTATHYECKOE JTaBIEHUE U €T0 CBOICTBA;

- OCHOBHO€ ypaBHEHUE THAPOCTATHKH;

- ypaBHeHHe Dilnepa;

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

3 |OcHOBBI KHHEMATHKH KUIKOCTH.
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- OCHOBHBIC NOHATUSA U ONPCACITICHUSA,

- YpaBHCHHUEC PACXOO0B.

4 |TunamuKka XuIKOCTH. YpaBHeHHe bepHymu.
PaccmarpuBaembie BOIPOCHL:
- ypaBHeHUe bepHyInu )1 351IeMEeHTapHOM CTPYHKH UlealIbHON KUAKOCTH;

- ypaBHeHHe bepHynu s MOTOKa peanbHOM KUJIKOCTH;




/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

B pamkax kypcoBoii pabOThI BEITIOIHSAETCS PacueT OJHOTO U3 TIPEITI0KEHHBIX
BAapUAHTOB 33JIaHUH B COOTBETCTBUU C MIapaMETPaMH, YKA3aHHBIMU B 33/ IaHHH.

KypcoBast paboTa cOCTOUT U3 ABYX YacCTei:

1. Pacuet HammopHOTO TpyOOIpOBOAA;

2. HccnenoBanue peXMMOB padOTHI 3JIEMEHTOB HACOCHOW YCTaHOBKH B
3aBHCHMOCTH OT XapaKTEPUCTUKH LIEHTPOOEKHOTO HAacoca.
[Ipu BBIMOTHEHUU KypPCOBOM pabOThI OMPEAEIIACTCS:

Yacts 1. [IpomyckHas criocoOHOCTH TpyOompoBoaa (2 cirydas) ¥ TaBJICHHUE B
JIByX CEUEHUSIX, a TAKKE TMIPABIMYECKOr0 yaapa;

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

I'padmyeckas yacTb IpOEKTa TOJKHA COJIEPKATh IPaUKHU, BHITIOJTHEHHBIE HA
dbopmare A3-A4:

1. ITocTpoeHne Mbe30METPUUYECKUX JINHH;

2. HccnenoBanne M3BMEHEHUI peXrMa HaCOCHOM YCTaHOBKH (ITapajliesIbHOE
U TIOCIIEJIOBATEIbHOE COSIMHEHKE) Ha 2-4 JTHCTaX.

Bapuantsl
Bapuant 1. YacTts 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 I=7Twm

H 3=14m

P H=3,2 atm
YacTts 2

Mapka nHacoca 6H/I
Q=70 1/c

d=170 mm



1 1=800 m

H I'=60 m

h (r.Bc)=2 m
BapuanT 2. YacTts 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
BapuanT 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 I=6m

H 3=10m



P H=2,5 atm
Yacts 2

Mapka Hacoca 3K-6
Q=12 n/c

d=150 mm

1 1=900 m

H I'=40 m

h (r.Bc)=4 m
Bapuant 4. Yacts 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 atm
Yacts 2

Mapxka nacoca 4K-6
Q=32 1/c

d=200 Mmm

1 1=1100 m

H I'=50wm

h (r.Bc)=6 m
BapuanT 5. YacTts 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 Mmm

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

H 3=10w™

P H=2,8 atm
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



Bapuant 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
Yacts 2
Mapka nacoca 6K-12
Q=48 n/c
d=180 mm

1 1=900 m

H I=12w™m

h (r.Bc)=2 m
BapuanT 8. YacTts 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 1/c

d=160 mm

1 1=1000 m

H I'=120 m

h (r.Bc)=2 m
BapuanTt 9. YacTts 1
d 1=180 mMm

d 2=240 mm

d 3=200 mm

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
Yacts 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
BapuanT 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
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. Ilepeuens wu3naHui,

KOTOPBhIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

No bubmmorpaduaeckoe
pad Mecto noctyna
n/m OIHMCaHUE
1 Yanosa, M. 10. T'uapasnuka. | URL: https://e.lanbook.com/book/175990 (nata obpamenns:

Craruka. Kunemaruka :
yaeOHOe ocodue st
CTYZEHTOB CIIEIUATbHOCTEN
23.05.01 «HazeMHbIC
TPAHCIIOPTHO-
TEXHOJIOTHYECKUE
cpencrsay, 23.05.03
«TOJABUKHOU COCTaB
JKEJe3HbIX Topory» / Uanosa
M. 10., Coxoanckuii A. K.,
I'puropses 11. A., [Iymkun
A.W. - Mocksa : PYT
(MHUUAT), 2020. - 59 c. - b.
1. - Tekcr :
HEIOCPEICTBEHHBIMN.

01.04.2022). - TekcT: 3IeKTPOHHBI.

PxaBues, A. A. 'ngpasnuka
: yueGHOe mocobue / A. A.

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




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

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

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

Hukutun, O. ©.
I'uppaBnuka u
TUAPOITHEBMOIIPUBO]T :
yuebnoe 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 oOpaiieHus:
01.04.2022). - TekcT: 3IEKTPOHHBIN.

Kanyctun, A. M.
I'mppaBiuka u
TUAPABINYECKUE MAIIUHBHI :
ydyeOHoe rocodue [1o
JHUCIAIIIHHAM
"I'mapaBnuka",
"T'maporazoannamuka’,
"I'mapaBnuka u
TUAPABIMYECKUE MAIIUHBI'",
"T'unpaBnuka u
TUAPOTIPUBOA" JIst
CTYJEHTOB OYHOM, 3a0YHOU
U JUCTAaHIIMOHHOU popMm
oOyuenus] / A. M.
Kanyctun, A. I1. Crapukos,
M. C. llepcTobuTos ;
OMckuii rocy1apCTBEHHBIN
YHUBEpPCUTET MyTeH
coobmieHus. - OMCK :
OmI'VIIC, 2015.- 129 c.

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

I'ymumun, H. C. I'mapasiuka
U TUAPOIIPUBOJL : yueOHOe
nocob6wue st By30B / [lon

URL:
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(mara obpamenus: 01.04.2022). - TekcT: 2JEKTPOHHBIH.




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.
BupryaneHsiil
71a00paTOPHBIN NPAKTUKYM
10 HAIIOPHOM THJIPaBIUKE U
THJIpOMAIlIMHAM @ yueOHoe
nocobue / E. H. Kononuies.
— Teepp : TBI'TY, 2020. —
108 c. — ISBN 978-5-7995-
1069-5.

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

['mapaBiuka : yueOHUK U
NPaKTUKYM JUIst By30B / B.
A. Kynunos, 3. M.
Kapramos, A. T
Kosanenko, 1. B. KyniuHoB ;
noj penakuueit B. A.
Kyaunosa. — 4-e u3f.,
nepepad. u jgorn. — Mocksa :
N3natensctBo FOpaiit, 2022.
— 386 ¢c.

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

JIeontees, B. K. Hacocel n
HACOCHBIC YCTAaHOBKH:
pacueT HaCOCHOM YCTaHOBKH
: yueOHOe rmocodue s
By30B / B. K. Jleontnes, M.
A. BapameBa. — 2-e u3g. —
Mockga : M3narenbcTBO
Opaiir, 2022. — 142 ¢c. —
(Beicmiee obpazoBanue). —
ISBN 978-5-534-13028-7.

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

10

Hsanosckuii, FO. K. OcHOBBI
TEOPHH THJIPONPUBOJIA :
yuebHoe nocobue / FO. K.
Wsanosckuii, K. I1.
MoprynoB. — CaHKT-
[TetepOypr : Jlansb, 2022. —
200 c. — ISBN 978-5-8114-
2955-4.

URL: https://e.]lanbook.com/book/212657 (nara oOpaiiieHus:
01.04.2022). - TekcT: 2NeKTPOHHBIH.




6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JNaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIB30BAThCS TPU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Odunmanerserii caiit PYT (MUUNT) (https://www.miit.ru/)

Hayuno-texauueckas oubnunoreka PYT (MUUNT) (http:/library.miit.ru)

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

OO6mue wHPOpPMAIIMOHHBIE, CHpPaBOYHBIE M IMOUCKOBBIE «KOHCYNIBTaHT

[Tmrocy (http://www.consultant.ru/),

«TapanaTy (http://www.garant.ru/),

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

DrekTpoHHO-0MOMoTeuHas cucreMa nusnatenbersa (http://e.lanbook.com/)

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

7. IlepedyeHp  JHIICH3MOHHOTO M  CBOOOJHO  PacCHpPOCTPAHIEMOTO
MpOrpaMMHOr0 OoOecredYeHus, B TOM 4YHCIE OTCYECTBEHHOI'O TPOU3BOCTBA,
HEO0OXOIMMOTrO /I OCBOCHHUS AUCITUTIIIUHBI (MOIYJIs).

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

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

1. Pabouee MecTo mpenoaaBaTeNsi C MEPCOHAIBHBIM KOMIIBIOTEPOM,
noakaouéHHbIM K ceTsiM INTERNET. IlporpamMHoe oGecrieueHne ajis Co3aaHus
TEKCTOBBIX U IPaQUUECKUX JOKYMEHTOB, IPE3CHTALIUM.

2. Cpoenuanu3upoBaHHasl JIGKIUOHHAs ayJUTOpUs C MyJbTHMeEIua
arnrapaTypov 1 HHTEPAKTUBHOM TOCKOM.

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

4. Cienranu3upoBaHHAS &y AUTOPUS JJ1s1 BHIOJHEHUS Ta00paTOPHBIX paloT,
OCHAILIEHHAs UCTIBITATEIbHBIMUA CTEHIaMH, 000pyAOBaHHAs pabOYMMH CTOJIAMH,

DJIEKTPUYECKUMHU PO3ETKAMU, KOMIIBIOTEPOM, IIPOEKTOPOM U SIKPAHOM, U JOCTYIIOM
B INTERNET.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

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

10. OuieHOUHBIE MAaTEpUAIIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JOLIEHT, CTApIINI HAy4YHBINA

COTPYJHUK, K.H. Kadeapsl «HazeMHbIe

TPAHCIIOPTHO-TEXHOJIOTHUECKHUE

CpEICTBA» A K. Cokoabckuit

JIOLICHT, K.H. Kadeapsl «HazeMHbie
TPaHCIOPTHO-TEXHOJIOTMUYECKUE

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

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHH H.A. AanpusiHoBa



