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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):

ITK-9 - ImeeT HaBBIK BBITIOJHATH 00OCHOBAHHE MTapaMETPOB KOHCTPYKIIUNA U
CHUCTEM TATOBOTO MOABHKHOTO COCTABA.

OOGy4eHue 1o qucUUILUIMHE (MOAYJII0) PEANOJIaraeT, 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 TpynOEMKOCTh AUCHUIUIMHBI (Momyns) cocTaBisier 3 3.e. (108
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): 48 48

B tom uncie:




3aHATHs JIEKIIMOHHOIO THIIA 32 32

3aHATHS CEMHUHAPCKOTO THITA 16 16

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 aTTecTauu cocTaBiseT 60 akageMruIeckux 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
Pabota cocTouT U3 IByX 4acTew:

1. PacueT HanopHOTO TPyOONPOBOAA;

2. UccnenoBanue pexuMoOB pabOTHI 3JIEMEHTOB HACOCHOW YCTaHOBKU B
3aBUCUMOCTH OT XapaKTEPUCTUKH LIEHTPOOEKHOTO Hacoca.
[Ipu BbINOTHEHUH PAOOTHI ONIPECIAETCS:

Yacts 1. [IpomyckHas criocoOHOCTH TpyOompoBoaa (2 citydasi) U JaBJICHHUE B
JIBYX CEUEHUSX, a TAKXKE T'MIPaBIMYECKOro yaapa;

Yactp 2. Pexxumbl pabOThl HACOCHON YCTaHOBKHM M HCCIIEAOBAHUE PEKUMOB
HACOCHOW YCTaHOBKH.

I'paduueckas yacTh AOMKHA colepkaTb TpadUKH, BBHINOJHEHHbIE Ha
dbopmate A3-A4:

1. ITocTpoeHne NbEe30METPUUECKUX JINHUM;

2. UccnenoBanrie M3MEHEHHUI peXMMa HAaCOCHOM YCTaHOBKHU (TapajiesibHOE
1 TOCIIeIoBaTeIbHOE COCIMHEHHE) Ha 2-4 THCTax.
BapuanTsl

1. Yacrs 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=7Twm

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
2. Yacrs 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
3. Yacrs 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=10m

P H=2,5 atm

Yactb 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
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 1=6 m

H 3=10m

P _H=2,5 atm
Yacrts 2
Mapka nacoca 4K-6
Q=32 1/c
d=200 mm

1 1=1100 m
H I'=50 m

h (r.Bc)=6 m
5. Yacts 1

d 1=200 mm
d 2=220 mMm
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
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
6. Yacts 1

d 1=200 mMm
d 2=220 mm
d 3=200 mm
1 1=200 m

1 2=500 m

1 3=600 m
J=17

H I=6wm

H 3=10w™m

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

1 1=1100 m
H I'=100 m
h (r.Bc)=8 m
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=4m

H 3=4wm
P_H=3 atm
YacTts 2
Mapxka Hacoca 6K-12
Q=48 n/c
d=180 Mmm

1 1=900 m
HTI=12m

h (r.ec)=2m
8. YHacts 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
YacTts 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. 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 1/c
d=220 mm

1 1=1200 m
H I'=60 m

h (r.Bc)=4 m
10. Yacrs 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=11wm

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. llepeuens wu3gaHUM,

OCBOEHUHU JTUCIUIUINHBI (MO JIS).

KOTOPBIC PCKOMCHAYCTCA MCIIOJIB30BAThH IIPpU

pacyeT HaCOCHOW YCTaHOBKH : yueOHoe nocoOue s
By30B / B. K. JleonTtseB, M. A. BapareBa. — 2-e u3z.
— Mocksa : U3natensctBo FOpaiir, 2022. — 142 c.
— (Bricmree obpazoBanue). — ISBN 978-5-534-
13028-7.

11\/[(; bubnuorpaduueckoe onucanue Mecto nocryna

1 Yanosa, M. 10. I'mapasnuka. Cratuka. Knnematnka : | URL:
y4eOHOe ocobHe sl CTYIEHTOB CIIeHaTbHOCTEH https://e.lanbook.com/book/175990
23.05.01 «Ha3eMHbIE TPAHCIIOPTHO-TEXHONOrMYeckue | (1ata odpamenns: 01.04.2022). -
cpencTBay, 23.05.03 IOABUIKHOI COCTAB Kele3HpIx | 1 CXCT: MICKTPOHHBII.
nopor» / Yanmosa M. 0., Cokonbckuii A. K.,
I'puropses I1. A., ITymkun A. U. - Mocksa : PYT
(MMUT), 2020. - 59 c. - b. 1. - Teker :
HEIOCPEICTBEHHBIN.

2 | PxaBues, A. A. l'mapasnuka : yaebHoe mocooue / A. | URL:
A. PxasueB. — Cankt-IletepOypr : CITGIJITY, https://e.lanbook.com/book/159312
2020. — 96 c. — ISBN 978-5-9239-1184-8. (nara obpamenns: 01.04.2022). -

TekcT: 37eKTPOHHBIN.

3 | Haboka E.M. I'mnpasnuka : yaeOHOE TIocoOue / URL:
Ha6oka E.M.. — Iepms : [lepmckuii Hammonansueiii | https://e.lanbook.com/book/160536
FICCIIEI0BATEIBCKHIA TIOTHTEXHIYCCKHil yHnBepenTer, | (AaTa obpamenns: 01.04.2022). -
2013. — 139 c. — ISBN 978-5-398-01100-5. TexeT: SMexTPOHHEIH.

4 Jleontses, B. K. Hacochl 1 HacoCHbBIE YCTaHOBKHU: URL: https://urait.ru/bcode/496511

(mata obpamenus: 01.04.2022). -
TeKcT: ANeKTPOHHBIN.




Kanyctun, A. M. 'ugpaBnuka u ruipaBIMuecKue
MAIlMHBI : y9eOHOe TT0co0ue [0 AUCIUTUTNHAM
"T'unpasnuka", "['unporazoaunamuka", "['unpasnuka
Y TUApaBiInyeckue Mamuubl", "['uapasinka u
TUIPONPUBOA" ISl CTYJIEHTOB OYHOM, 3a04YHOHU U
TUCTaHIMOHHON (hopm oOyuenus| / A. M. Kanyctus,
A. II. Crapukos, M. C. lllepcrobuToB ; OMCKuii
rOCYIapCTBEHHBIN YHHUBEPCUTET MMyTEH COOOIECHUS. -
Owmck : OMI'VIIC, 2015. - 129 c.

URL:
https://e.lanbook.com/book/129164
(mata obpamenwus: 01.04.2022). -
TekcT: 37IeKTPOHHBIN.

NBanosckuii, FO. K. OcHOBBI Teopuu ruaponpuBoa :
yuebnoe mocodue / 0. K. MBanosckwuii, K. I1.
MopryHnos. — Cankt-IletepOypr : Jlansp, 2022. —
200 c. — ISBN 978-5-8114-2955-4.

URL:
https://e.lanbook.com/book/212657
(mara oopamenwus: 01.04.2022). -
TekcT: 37eKTPOHHBIN.

Konomuies, E. H. BuptyainbHhslii 1abopaTopHbIi
IPAKTUKYM I10 HAIIOPHOM THIPABIUKE U
rugpomMaiimHam : yueonoe nmocoodue / E. H.
Konomnes. — Teeps : TBI'TY, 2020. — 108 c. —
ISBN 978-5-7995-1069-5.

URL:
https://e.lanbook.com/book/171306
(mata oOpamenus: 01.04.2022). -
TekcT: 3JeKTPOHHBIN.

I'mapaBiuka : yueOHUK U IPAKTUKYM AJIs By30B / B.
A. Kyaunos, 2. M. Kapramos, A. I'. KoBanenxo, U.
B. Kynunos ; non pepakuueit B. A. Kynunosa. — 4-¢
u3/1., nepepad. u gon. — Mocksa : 31aTenscTBo
IOpaiiT, 2022. — 386 c.

URL.: https://urait.ru/bcode/489356
(mata oOpamenus: 01.04.2022). -
TekcT: 31eKTPOHHBIN.

6. [IlepeueHp COBpPEMEHHBIX

OCBOCHHH JTUCIUTLTUHBI (MOYJIs).

npodeCcCHOHATbHBIX

0a3 [Ja”HHBIX "

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS MPHU

Odunmanshuserii caiit PYT (MUUAT) (https://www.miit.ru/)
Hayuno-texanueckas o6unbnuorexa PYT (MUUT) (http:/library.miit.ru)
Oo6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/)

O6IIII/I€ I/IH(I)OpMaIII/IOHHBIC, CIIPAaBOYHBIC MW TIIOHUCKOBBIC ((KOHCYJ'IBTaHT

[Tmrocy» (http://www.consultant.ru/),

«Tapanty (http://www.garant.ru/),
['maBnas kuura (https://glavkniga.ru/)

DnexTpoHHO-O0MOIMOTeYHas cucTema u3aatenbeTBa (http://e.lanbook.com/)

7. llepeyeHb  JNHMIIEH3UOHHOTO U  CBOOOJHO  PacHpOCTPaHsIEMOro
MpOrpaMMHOT0 OOECIIEUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,

HEO0OXOIMMOT0 /I OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

Microsoft Office (Word, Excel).
KOMIIAC-3D.



8. Ommcanme MaTepHATbHO-TEXHUYECKOW 0as3pl, HEOOXOAMMOW st
OCYIIECTBICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTLTHHE (MOIYIIIO).

YyeOHble ayIuTOpUM JUIsl MPOBEACHUS YYEOHBIX 3aHSATUN, OCHAILECHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpaMu IEMOHCTPAITMOHHOTO 000PYy/10BaHMUS.

9. ®opma MpOMEKYTOYHOM aTTECTAIIUM:

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

10. OuieHOUHBIE MAaTEpUAIIBI.

OH@HO‘IHLIG MaTCpualibl, IPUMCHACMBIC IIPpU ITPOBCIACHUU HpOMG)KYTOqHOﬁ
aTTcCraluu, pa3pa6aTLIBa10Tc;1 B COOTBCTCTBHM C JIOKAJIBHBIM HOPMATUBHBIM

aktom PYT (MUNUT).



ABTOpBI:

JIOLIEHT, CTapIIUiA HAYYHbIN
COTPYIHUK, K.H. Kadeapsl «HazeMHbIe
TPAHCIIOPTHO-TEXHOJIOTUYECKHUE
CpeacTBa»

JIOLIEHT, K.H. kKadenpsl «HazemHubie
TPaHCIIOPTHO-TEXHOJOTUIECKHE
CpEICTBa»

CorJiacoBaHo:

3aBenyromuii kadeapoi Dull
3aBenyromuii kadeapoit PuTKHT

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU

A K. CokoabCKkui

I1.A. I'puropnes

O.E. IlynoBukoB
ITI.A. I'puropnen

H.A. AanpusiHOBa



