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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[ensamMu OCBOCHUS TUCHUIUIMHBI (MOYJISI) SIBISIOTCS:

- U3y4YCHUE OCHOBHBIX CBOMCTB KaleIbHbIX KUIKOCTEH;

- U3y4YEHHUE OCHOBHBIX 3aKOHOB THIAPOCTATHUKH, KMHEMATHUKH >KUIKOCTH U
TUAPOJMHAMUKY,

- H3y4YEHHE MPOLECCOB, BO3HUKAIOIIUX NPHU TUJPABINYECKOM yJape u
HCTEUEHUE Yepe3 OTBEPCTHE U HACAKH.

- U3y4YCHUE YCTPONCTBA, MPUHITUIIA PAOOTHI U METOJMK pacueTa MPOCTEHIITUX
HACOCHBIX YCTAaHOBOKHU THAPABINYCCKUX MAIIIHMH.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- MPUOOPETECHUE TEOPETUICCKUX 3HAHUHN U IPAKTHUYCCKUX HABBIKOB, KOTOPHIC
BKJIIOYAIOT MIPOU3BOICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3aIMOHHO-
YIPaBIECHYECKYIO JEATEIbHOCTh Ha 00BEKTaX, KOTOPHIMU SIBJISIFOTCS JIOKOMOTHUBBHI,

- OBJIAJICHHME TEOPETHUUYECKUMM 3HAHUSMU B OOJAaCTU MPUKIATHOU
TUAPOMEXaHUKHU.

2. [Inanupyemble pe3ysibTaTbl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenbp ¢GopmMupyemMbiX pe3ysbTaTOB OCBOCHUsS 00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHUs M0 AUCHMILIMHE (MOIYIIO):

IIK-9 - NMeeT HaBBIK BHITIOJHATH OOOCHOBAHHE MapaMeTPOB KOHCTPYKITUU
KOHCTPYKIIMH U CHCTEM TSTOBOTO IMOJIBUKHOIO COCTaBA.

OOGy4enue 1o qucuuIuInHe (MOAYJIII0) IPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyuarormuiicst Oyier:

3HaTh:

- OCHOBHBIEC (P3UKO-MEXaHUYECKHE CBONCTBA KUIKOCTEH;

- 3aKOHBI TUAPOCTATUKU U TUAPOJIUHAMUKY;

- IprOOPBI U METOIbl U3MEPEHUS JABJICHNUS;

- IPOCTbIE THIPABINYECKHE MAIIUHBI;

- METOJbI OIIPE/ICTICHUS PacXoa KUJIKOCTH;

- nuddepeHIanbHble YpaBHEHUS Hepa3pbIBHOCTH, Jiyiepa u HaBbe —
Crokca;

- ypaBHeHue bepnyiuu;

- TEOPHUIO THJIPOJUHAMHYECKOT0 0100HS;

- OCHOBBl MAaT€MaTHYECKOr0  MOJEIUPOBAHUS  T'HMAPOMEXAHHUYECKUX
IIPOLIECCOB;

- PEKUMBI TEUEHUS KUAKOCTEH (JJaMUHAPHBIN U TypOyJIEHTHBIN);



- KJIacCU(UKALMIO THAPABIMYECKUX TMOTEph (JMHEHHBIE MOTEpPH HAmopa U
MOTEPU HAINIOPA B MECTHBIX CONMPOTUBIICHUSIX);

- 3aKOHOMEPHOCTH HCTEUEHHSI KUIAKOCTH 4YEpe3 OTBEPCTHs, HACAIKU U
BOJIOCJIMBBI.

YMmerh:

- BBIIIOJHATh MaTEMAaTHYECKHE PpACYEThl THIPABIMYECKHX IPOIECCOB U
YCTPOMCTB;

- COCTaBIISITh MaTEeMaTHUYCCKHE u KOMITbIOTEPHBIE MOJIEIN
TUAPOJAUHAMUYECKUX MPOIIECCOB U YCTPOUCTB;

- MPOBOJIUTH TUPABINYECKUIN pacueT TPyOONnpoOBOIOB;

- IPUMEHSTh 3HAHUS AHAUTHUYECKUX W UYUCICHHBIX METOJIOB K PEIICHUIO
KOHKPETHBIX 33J1a4 THAPOMEXAHUKU,

- BBINOJHATh THAPABIMYCCKHUE PaCUYEThl TPYOOIPOBOJIOB IO OIPEACICHUIO
MOTEPh HATIOPA;

- ACTIOJIb30BaTh HA MPAKTUKE MPUOOPHI U METOJIbI ONPEEICHUS CKOPOCTEH,
JTaBJICHUW W PACXOJI0B ABMKYILUXCS KUIKOCTEH.

Baaaern:

- HaBbIKAMM TIPUMEHEHHS OCHOBHBIX 3aKOHOB THJPABIUKU K PEIICHUIO
KOHKPETHBIX MPUKJIAJHbIX 33]1a4;

- METOJIaMH U3MEPEHUSI TapAMETPOB THIPOIUHAMUYECKUX MPOIECCOB;

- HaBBIKAMU NPHUMEHEHUSI COBPEMEHHBIX CPEACTB U3MEPEHUS IapamMeTpOB
JIBUOKYIIUXCS )KUJIKOCTEH;

- HaBBIKAMM MCHOJB30BAaHUS METOJIOB IOJOOMSI M MAaTEMaTHYECKOIO
MOJICJIUPOBAHUSA B TUAPOMEXAHUKE.

3. O06beM TUCUMIUTAHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHHBI (MOJTYJIS).

OO6mast TpynOEeMKOCTh AUCIUIUIMHBI (MOIyJns) coctaBisier 4 3.e. (144
aKaJeMHU4ecKuX yaca(oB).

3.2. OObem pucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboThI
oOyyarmuxcsi ¢ MeJaroruueckuMu  paboTHUKaMu ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa30BaTeIbHON MIPOrpaMMbl HA MHBIX YCIIOBUSX,
IPU MPOBEJECHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCEro): 64 64

B tom uncie:




3aHATHs JIEKIIMOHHOIO THIIA 32 32

3aHATHS CEMHUHAPCKOTO THITA 32 32

3.3. O6beM aucCHUIUIMHBI (MOIyJsl) B (popMe caMOCTOSITEILHON PalOOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
nearoruaeckuMu paboTHUKAMH U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeapbHOM TPOrpaMMbl  HAa HWHBIX YCIOBHUSAX, TIPH  IPOBEICHHUH
IPOMEKYTOUHOM aTrTecTanuu cocTaBiseT 80 akageMrUuecKknx Jaca (oB).

3.4. IIpu 0Oy4eHnY 110 UHANBUIYATEHOMY YIeOHOMY IIIaHY, B TOM YHCIIE ITPH
YCKOPEHHOM O00Yy4YeHHH, 00BEM MUCIUIUIMHBI (MOIYIISI) MOKET OBITh pealn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYalOImMUXCs C MEAArorunuecKuMu pabOTHUKaMH U (WJTH)
JUIIAMU, TIPUBJIEKAEMBIMH K pPeaTU3aIlii 00pa30BaTEIbHOM MTPOTrPaMMBbl HA HHBIX
YCIIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

y TemaTrka JIEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 OcCHOBHEIE (1)I/I3I/I‘IeCKI/IC CBOMCTBA KaIleIbHBIX )KPII[KOCTGIZ.
PaCCManI/IBaeMLIe BOINPOCHI:

- IIOHATHEC KaIICJIIbHBIX X(HHKOCTeﬁ;

- (bmnqecxne CBOIiCTBa KamleIbHEBIX )KI/IZ[KOCTGﬁ (HJ'IOTHOCTI), BA3KOCTb, TEKYYCCTh U )Ip.);
- CHJIbI, ﬂeﬁCTBy}OLHHe Ha )XUIOKOCThb,

- JaBJICHHUC.

2 |'mapocraTrika, OCHOBHOE YPaBHEHHUE, CHIIA JaBIICHHS Ha TUIOCKHE U KPUBOJIMHEIHHbIE

MTOBEPXHOCTH.
PaccmartpuBaeMbie BOTIPOCHI:

- THIPOCTAaTUIECKOE JTABICHUE U €TO CBOMCTBA;

- OCHOBHOC YPaBHEHUE THJIPOCTATUKH;

- ypaBHeHHe Dilnepa;

- CHJIa JABJICHUS JKUIKOCTH Ha TUIOCKYIO CTEHKY;
- 3aKOH ApXxumena.

3 |OCHOBBI KHHEMATUKH KUIKOCTH.
PaccmarpuBaembie BONPOCHL:

- OCHOBHBIE MOHSTHUS U OIPEACICHNUS;
- YpaBHEHHE PACXOOB.

4 |duHamuKa XUJIKOCTU. Y paBHeHUE bepryu.

PaccmaTpuBaeMble BOIIPOCHI:

- ypaBHeHHe bepHyIIM U1l 37IEMEHTAPHON CTPYHKH UIEAIBHOM JKUIKOCTH;
- ypaBHeHHe bepHyIM 1 MOTOKa peanbHOM )KUIKOCTH;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- TpyOKa [uto;
- pacxogomep Bentypu.

Pexxumebl JBHXXCHUA )KI/II[KOCTI/I.FI/IZ[paBJII/I‘leCKI/IC COIIPOTUBJICHHA.
PaccmatpuBaemble BOIIPOCH:

- peKuUMBI ABMXKEHUA Kuakoctu. Popmya PeliHonbaca;

- MECTHbIE CONPOTHBIIEHH. Y paBHeHUe Belicbaxa;

- CONPOTHUBIIEHHMS TI0 JyinHe. Y paBHeHue Beticbaxa-/lapcu;

- (pu3rueckmii cMBICT K03 PUIIEHTa TIOTEPE.

JlamMuHapHBIN 1 TYypOYJICHTHBIA PEKUM ABUKCHUS KUIKOCTH.
PaccmarpuBaeMbie BOTIPOCHI:

- TAMUHAPHBIA PEXKUM JIBIKEHUS )KUIKOCTH B KPYTIBIX TPyOax;

- OIIpeJIeTICHUE pacxo/ia B TpyOOIpOBO/IE MIPH JIAMHUHAPHOM PEKUME;

- bopmyna Iyazeiins;

- TypOyJIEHTHBII PEKUM IBUKCHUS JKUIKOCTH,

- rpaduk Hukypan3e.

['uppaBnuyeckuii pacyeT TpyOOIpoBoaa.
PaccMarpuBaembie BOIPOCHI:

- pacueT TpyOOIpOBOAa OTHOTO AUAMETPA;

- CaMOTEYHBIH TPyOOIPOBO;

- IOCJICA0OBATCIIbHOC COCIUHECHUEC pr6OHp0BOZ[0B;
- apaiyiecJibHOC COCANHCHUC pr6OHp0BOIlOB;

- pa3BETBIICHHBIN TPYOOIIPOBO/I;

- cU(OHHBIN TPYOOIIPOBO/I;

- TpyOONPOBO/I C HACOCHOM TTO/1aueH KHUIKOCTH.

IM'mapaBouueckuit yaap.

PaccmarpuBaeMbie BOTIPOCHI:

- KosieOaTeIbHBIN MpoIiecce B TPyOOIPOBO/IE IPH THAPABIMYECKOM yIape;
- (hopmyia XKykoBckoro;

- 3aluTa TpY6OHpOBO,HHI>IX CHUCTEM OT ' ApaBJIMYCCKOro yaapa.

Hcteuenue KUIKOCTH U3 OTBCpCTI/Iﬁ 1 HaCcaaoK.

PaccmarpuBaeMbie BOTIPOCHI:

- HCTEUEHHE KUIKOCTH U3 MAJIOr0 OTBEPCTHS;

- ICTEUEHHE U3 MAJIOTO OTBEPCTHUS B TOHKOW CTEHKE IPHU IIOCTOSHHOM YPOBHE;
- ICTEYEHHE U3 OTBEPCTHS B TOHKOH CTEHKE NPH IIEPEMEHHOM HAIope;

- ICTEYEHHE TI0/T YPOBCHb;

- ICTEUEHNE Yepe3 HaCaaKy;

- ICTEYEHHE JKUIKOCTH Yepe3 OOJIbIINE OTBEPCTHSL.

10

Knaccmbm(aum{ " pacyCT HACOCHBIX YCTAaHOBOK.
PaccmaTprBaemble BOIIPOCHI:

- HapaMeTpsl paboTHI Hacoca;

- IMHAMHUYECKHe HACOCHL;

- 00BbeMHBIE HACOCHI

- JOCTOMHCTBA U HEJOCTATKH HACOCOB PA3IMYHBIX TUIIOB;
- cITOCcOOBI PEryINPOBaHUS paOOTHI HACOCOB.

11

OOBEeMHBIC HACOCHI U TrHApOMOTOPEIL.
PaccmarpuBaeMsble BOIpOCHL:

- IIECTCPECHHBIC TMIPOMAIIINHBI;

- IJIACTUHYAThIC THAPOMAIIUHBI;

- AKCHAJIbHO-TIOPIIHEBBIC THAPOMAIIMHBI.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

12

IMaaporunuHAps! (MPUHIKTT JEHCTBUS, Ha3HAYCHHUE, KOHCTPYKIIHSI, TAPAMETPHI).
PaccmaTpuBaemble BOIIPOCHI:

- i epeHnnanbHbIe THAPOLMITHHIPEI;

- TEJIECKOIIMYECKHUE THAPOLMINH]IPBL.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopaTopHbie pabOThI

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofiepKaHue

H3mMmenenne n30BITOYHOTO U BaKyyMMCTPHUYCCKOI'O JaBJICHHA.

B pesynbrate BIIOIHEHHS 1Ta0OPAaTOPHOI pabOTHI ONpeensieTcs: H30BITOYHOE M BAKKYMETPHIECKOE
JIABJICHUE C TIOMOIIBI0 MAHOMETPA U ITbE30METPA; BHIYUCISAETCS] aOCOMIOTHAS U OTHOCUTEIIbHAS
MOTPEITHOCTD BHIYHCIICHHH.

OHpCI[eJ'ICHI/Ie YACIBbHBIX SHCPFI/Iﬁ KHUIKOCTHU B ITOTOKE C ICPEMEHHBIM KHMBBIM CCUCHUCM.
B pesynbrate BhINOIHEHHS TaOOPATOPHOI pabOTHI H3MEPSIETCs THE30METPHUUECKHUI HAallop B TPYOOIIPOBOIE
C pa3IMYHBIMH CEUSHUSMHU; IO pe3yJIbTaTaM BBIUMCIEHUH cTponuTcs rpaduk Hamopa.

OrnpenenieHue peXKUMOB JIBUKCHUS KUIKOCTH.
B pe3ynbpTaTe BbIIOIHEHHS 1a00paTOPHOH pabOTHI Ha OCHOBE NPOBEIECHHBIX OIIBITOB U HA OCHOBE
PE3YNBTaTOB BEIYMCICHUN ONPEAETICTCS PEXKNM TEUEHHS KUAKOCTH (JIAMHHAPHBIHN, TYypPOYIEHTHBIN)

Omnpenenenre rUIpaBINYECKUX CONPOTUBICHUHN MO JUIMHE HAIOPHOTO TPyOOonpoBoia U

koaddurmenta Jlapcewu.
B pe3sysbraTe BhIIONHEHNUS Ta60PaTOPHO# paboThI OMPEAEIISIOTCS THAPABINYECKIE COMPOTUBICHHS 10
JUTHMHE HAIMOPHOTO TpyOompoBoaa u kodddumuenta Jlapcu.

Onpenenenne Ko3PUITUEHTA MECTHBIX THIPABINYECKUX CONPOTHUBICHH.
B pesynbrate BbINoIHEHHS 1a0OPATOPHOI PabOTHI ONPENeIIOTC KOI(PPHUIMEHTa MECTHBIX
THJPABIMYECKUX COMPOTHUBICHHA.

N3yueHne rupaBiInyecKkoro yaapa.
B pesynbrate BeIOIHEHHS TAOOPATOPHOI pabOTHI IEMOHCTPUPYETCS THAPABINYSCKUN yaap,
BO3HMKAIOIINIT B TPYOOIPOBO/IE; PACCUNTHIBAIOTCSI OCHOBHBIE MTAPAMETPhI THAPABINYECKOTO yapa.

HcreueHue KUAKOCTU 9€PE3 OTBCPCTUA U HACAOKH.
B PE3YIbTATE BBINTOJTHCHU Ha60paT0pHOI7[ pa6OTI>I JACMOHCTPUPYCTCA UCTCUCHUC YE€PE3 PA3JIMYHBIC
OTBEPCTHA U HACAAKH, PACCUNTBIBAIOTCA OCHOBHBIC ITapaMETPhI.

I'unpaBnnueckre XxapakTepUCTUKH 0ObEMHOT0 HAcOCa M HAIIOPHOT'O KJlalaHa.
B pesynbrate BeITOTHEHHS Ta0OPAaTOPHOI pabOTHI CTyJEHTaM HEOOXOIMMO MOIYIHTh
9KCTIEPUMEHTAIBHBIM IIyTEM PACXOJHYIO XapaKTEPUCTHKY Hacoca M HaIOPHOTO KIIalaHa.

4.3. CamocrosTenbHas paboTa 00yJaronmxcsl.

n/n

Bun camocrosiTenbHOM paboTh

[TpopaboTka yueOHOTO MaTepuaia 1mo yueOHON 1 HayYHOU JIuTepaType

Brinonnenue KkypcoBoi paboThI.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

AW N

[ToaroToBka K TEKylemMy KOHTPOJIIO.




4.4. ITpumepHbIi IEPEUYEHb TEM KYPCOBBIX paboT

B pamkax KypcoBoii paOOThI BBIIOJIHSAETCSA pacyeT OJHOTO U3 IPEAT0KEHHBIX
BAapUAHTOB 3aJJaHU B COOTBETCTBHUHU C IMapaMeTpaMu, YKa3aHHBIMU B 3a/IaHUU.

KypcoBas paboTa cocTOUT U3 ABYX YacTeil:

1. Pacyet HanmopHOro TpyooIpoBoa;

2. HccnenoBanue peXUMOB padOThl 3JIEMEHTOB HACOCHOW YCTAaHOBKH B
3aBUCUMOCTH OT XapaKTEPUCTUKH IIEHTPOOESKHOTO Hacoca.
[Ipu BeIMOTHEHUU KyPCOBO pabOTHI ONPEAEIAeTC:

YacTs 1. [IponyckHasi cnocoOHOCTh TpyOOmpoBoia (2 ciayyasi) ¥ JaBJICHUE B
JIBYX CEUEHUSX, a TAKKE TMIPaBIMUYECKOro yaapa;

Yactb 2. Pexxumbl pabOThl HACOCHON YCTaHOBKHM M HUCCIEAOBAHUE PEKUMOB
HACOCHOM yCTaHOBKH.

I'padmyeckas yacTb MpOEKTa TOJIKHA COJIEPKaTh rpapUKH, BHIIOJTHEHHBIE HA
dbopmare A3-A4:

1. IlocTpoeHne Nbe30METPUYECKUX JINHUM;

2. UccnenoBanre M3MEHEHHUM peKMMa HACOCHOM YCTaHOBKHU (TIapajliesIbHOE
1 MOCJIeIOBaTEIbHOE COCIMHEHNE) Ha 2-4 JTUCTaX.

BapuanTtsl
Bapuant 1. YacTts 1
d 1=200 mm

d 2=200 mm

d 3=150 mm

1 1=300m

1 2=400 m

1 3=600 m

J=19

H 1=Tm

H 3=14m

P H=3,2 atm
Yacts 2

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

d=170 mm



1 1=800 m

H I'=60 m

h (r.Bc)=2 m
Bapuanr 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=5w™m

H 3=10m

P _H=2,8 atm
YacTts 2
Mapka nacoca SM/JI-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 mm
d 3=200 mMm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H 1=6 m

H 3=10w™



P _H=2,5 atm
YacTts 2

Mapxka nacoca 3K-6
Q=12 n/c

d=150 mm

1 1=900 m

H I'=40 m

h (r.ec)=4 m
BapuanT 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 I=6m

H 3=10m

P _H=2,5 atm
Yacts 2

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

d=200 mm

1 1=1100 m

H I'=50 m

h (r.Bc)=6 m
Bapuanr 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 I=6m

H 3=10m

P _H=2,8 atm
YacTts 2
Mapka nacoca 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 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=10wm

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



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=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
HTI=12m

h (r.ec)=2wm
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 I=10m

H 2=4wm

H 3=5m

P _H=3,5 atm



Yacts 2

Mapka nHacoca SMJI-7
Q=20 n/c

d=160 Mmm

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=10w™

H 2=4m

H 3=5m

P_H=3,5 atm
Yacts 2

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

d=220 mm

1 1=1200 m

H I'=60 m

h (r.ec)=4 m
Bapuanr 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 I=11w™

H 2=3wm

H 3=5m

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

1 1=800 m

H I'=70m

h (r.Bc)=6 m

5. Ilepeuenr wu3gaHUM,

KOTOPbIE PEKOMEHIYETCS HCIMOJb30BaTh MpHU

OCBOCHMH JTUCLUILTUHBI (MOYJIs).

No bubnmorpaduaeckoe
rpad Mecto noctyna
n/m OITMCAaHHUE
1 Yanosa, M. 0. I'uapaenuka. | URL: https://e.lanbook.com/book/175990 (nara oOpamenmus:

Craruka. Knnematuka :
yae0HOe mocodue st
CTYZEHTOB CIIEIIUATIbHOCTEN
23.05.01 «HazemHbIe
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUE
cpeactBay, 23.05.03
«IOJBMKHOM COCTaB
KeNe3HbIX topory / Hanosa
M. 10., Coxonnckuii A. K.,
I'puropses 11. A., [lymkun
A.W. - Mocksa : PYT
(MHUUNT), 2020. - 59 c. - b.
. - Tekcr :
HEIMOCPEICTBEHHBIMN.

01.04.2022). - TekcT: 3J€KTPOHHBIH.

PxaBues, A. A. 'ugpaBnuka
: yueOHOe mocobue / A. A.

URL.: https://e.lanbook.com/book/159312 (nara obpamenus:
01.04.2022). - TekcT: 37EKTPOHHEIH.




PxaprieB. — Cankr-
[TeTepOypr : CIIOIJITY,
2020. — 96 ¢. — ISBN 978-
5-9239-1184-8.

Ha6oka E.M. I'nnpasnuka :
yaeOHoe mocobue / Haboka
E.M.. — Ilepwms : Ilepmckuit
HallMOHAJIbHBIN
UCCIIEA0BATEIbCKUI
MOJTUTEXHUYECKU I
yHHuBepcureTt, 2013. — 139
c.— ISBN 978-5-398-
01100-5.

URL: https://e.lanbook.com/book/160536 (nara obparenus:
01.04.2022). - TekcT: 3J€KTPOHHBIH.

Hukutun, O. ©.
I'unpasnuka u
TUAPOITHEBMOIIPUBO] :
yuebHoe rmocodue / O. O.
Hukutua. — 2-¢ u3., uctp.
U pomn. — Mocka : MI'TY
uM. baymana, 2012. — 430
c. — ISBN 978-5-7038-
3591-3.

URL: https://e.lanbook.com/book/106279 (nara obpartienus:
01.04.2022). - TekcT: 37AEKTPOHHEIH.

Kanyctun, A. M.
I'mopasnuka u
TUAPABIMYECKUE MAIIHHBI :
ydyeOHoe mocodue [1o
TUCIATUTHHAM
"I'mapaBnuka",
"T'maporazonnnamuka’,
"T'mapaBnuka u
TUAPABIMYECKUE MAIIUHBI",
"T'unpaBnuka u
TUIpONPUBOL" I
CTYJIEHTOB OYHOM, 3a0YHON
U JUCTaHIIMOHHOU popMm
oOyuenus] / A. M.
Kamyctun, A. I1. Ctapukos,
M. C. llepcTobuTos ;
OMckuii rocy1apCcTBEHHBIN
YHUBEPCUTET IIyTEU
coobmreHus. - OMCK :
OMI'VIIC, 2015.- 129 c.

URL: https://e.lanbook.com/book/129164 (nara obpareHus:
01.04.2022). - TeKcT: 3J€KTPOHHBIH.

I'ynunun, H. C. I'mapasnuka
U TUJPONPUBO] : yueOHOe
noco6wue st By30B / [Tox

URL:
https://www.studentlibrary.ru/book/ISBN9785986720555.html
(mata oopamenus: 01.04.2022). - TekcT: 31MEKTPOHHBIH.




o6m1. pexa. U. JI. TTacroesa. -
4-e u3n. , crep. - Mockaa :
I'opnas knwura, 2007. - 519 c.
(TOPHOE
MAIIMHOCTPOEHME) -
ISBN 978-5-98672-055-5.

Konomes, E. H.
BupryanbHsliii
71a00paTOPHBIA MPAKTUKYM
110 HAIIOPHOM THJIPaBIUKE U
TUIpOMAILIHAM : yueOHoe
noco6ue / E. H. Konomes.
— Teepb : TBI'TY, 2020. —
108 c. — ISBN 978-5-7995-
1069-5.

URL.: https://e.lanbook.com/book/171306 (mata obparieHwus:
01.04.2022). - TekcT: 37AEKTPOHHEIH.

['mapaBivka : yueOHUK U
IPAKTUKYM JUIs By30B / B.
A. Kyaunos, 3. M.
Kaprtamos, A. T'.
Koanenko, . B. KyauHos ;
noj penakuuei B. A.
Kynunosa. — 4-e u3n.,
nepepad. u gon. — Mockasa :
W3narenscrBo KOpaiit, 2022.
— 386 ¢.

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

JIeonTses, B. K. Hacocer n
HACOCHBIE YCTAaHOBKU:
pacyeT HaCOCHOW YCTaHOBKH
: yaeOHOe mocodue st
By30B / B. K. JIeontnes, M.
A. BapameBa. — 2-e u3g. —
Mockga : M3narenbcTBO
IOpaiit, 2022. — 142 ¢c. —
(Beiciee oobpazoBanue). —
ISBN 978-5-534-13028-7.

URL.: https://urait.ru/bcode/496511 (marta obGparenus:
01.04.2022). - TekcT: 3J€KTPOHHBIH.
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Hsanosckuii, FO. K. OcHOBBI
TEOPHUH TUIPONPUBOJA :
yuebnoe nocodbue / 0. K.
HBanosckui, K. I1.
MopryHnoB. — CaHKT-
[TerepOypr : Jlanb, 2022. —
200 c. — ISBN 978-5-8114-
2955-4.

URL: https://e.lanbook.com/book/212657 (nara obparenus:
01.04.2022). - TekcT: 37EKTPOHHEIH.




6. Ilepeuenp coBpeMEeHHbIX NPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

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

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

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

O6mue wuHOpMAIMOHHBIC, CIpPaBOYHbIE W TOUCKOBBIE «KOHCYNbTaHT

[Tmrocy» (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

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

DJeKTpOoHHO-0MbOIMoTeUHas cucteMa uznatensctia (http://e.lanbook.com/)

DnekTpoHHO-0MboTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepeuyeHb  JNHIICH3UOHHOTO ©  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
MpPOrpaMMHOTO OOECTICUYeHUs, B TOM YHUCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOTrO /111 OCBOCHHUS TUCIUILIIUHBI (MOIYJIs).

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

8. OmmcaHne MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJUMOM I
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYITIO).

1. PabGoyee wMecTto mpenojaBarelis C TEPCOHAIBHBIM KOMITBIOTEPOM,
noakouéHHBIM K ceTssM INTERNET. IIporpamMHoe oGecrieueHne it CO3aHus
TEKCTOBBIX M Irpa)UIECKUX JOKYMEHTOB, TTPE3CHTAINN.

2. Croneumanv3WpoBaHHAs JICKIMOHHAS AayJIuTOpHWsl C MYJbTHUMEIna
aIrnapaTtypoyd U UHTEPAKTUBHOM JOCKOM.

3. JIng npoBeieHNs] TECTUPOBAHUS: KOMITBIOTEPHBIN KJ1ACC; KOHIUIMOHED.

4. Cnienuanu3upoBaHHas ayAUTOPHUS JUIsl BBITIOJHEHUS 1Ta00paTOPHBIX padoT,
OCHAIIICHHAs WCIMBITATEIbHBIMU CTEHAAMHU, 000pyJa0BaHHAs PaOOYMMH CTOJIAMH,
AJIEKTPUYECKUMHU PO3ETKAMU, KOMIIBIOTEPOM, IPOEKTOPOM M SKPAHOM, U IOCTYIIOM
B INTERNET.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3adeT B 5 cemecTpe.
KypcoBas pabora B 5 cemectpe.

10. OuieHOUHBIE MAaTEpUAIBI.



OueHoYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTecTaluu, pa3padaThIBAIOTCI B COOTBETCTBUU C JIOKAJbHBIM HOPMAaTHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLIEHT, CTapIIUiA HAYYHbIN

COTPYIHUK, K.H. Kadeapsl «HazeMHbIe

TPAHCIIOPTHO-TEXHOJIOTUYECKHUE

CpencTBay A.K. Cokonbckuii

JOLIEHT, K.H. Kapeapsl «HazeMHbie
TPaHCIIOPTHO-TEXHOJIOTMYECKUE

CpeacTBa» I1.A. I'puropnes
CornacoBaHo:
3aBenyromuii kadeapoi Dull O.E. IlynoBukoB

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCUH H.A. AunpusHoBa



