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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[ensiMu OCBOCHUS TUCIMIUIAHBI (MOYJIs) SIBIISIFOTCSI:

- U3y4CHUE OCHOBHBIX CBOMCTB KaleJIbHbBIX )KUIKOCTEH;

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

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

- U3y4Y€HHE YCTPONCTBA, MPUHIIMIA pabOThl U METOJIMK pacyeTa MpOCTEHIINX
HACOCHBIX YCTAaHOBOKHU THAPABIMYECKUX MAIIUH.

3agayamMu JUCHUILIAHBI (MOIYJIS) SIBIISIFOTCSL:

- MpruoOpeTEeHNE TCOPETUICCKUX 3HAHUHN U MPAKTHYECKUX HaBBIKOB, KOTOPHIE
BKJIIOUYAIOT MIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3alMOHHO-
YIPABICHYECKYIO JIEATEIbHOCTh Ha O0BEKTAX, KOTOPBIMHU SIBJISIOTCS 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
KOHCTPYKIIUM M CHUCTEM NOJBMKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOTO
TPaHCIIOpTA.

OO0yueHnue 1o JUCIUIUTHHE (MOTYJIII0) MPEIIOIaraeT, 4To M0 €ro pe3yabTaTaM
oOyyarommiicst Oyier:

3HaTh:

- OCHOBHbBIE (PU3UKO-MEXaHUYECKHUE CBOMCTBA KHUIKOCTEM;

- 3aKOHBI TUAPOCTATHKN U TUAPOJINHAMUKH;

- IPUOOPBI U METOJIbI U3MEPEHMS 1ABJICHHUS,

- IPOCTBIE TUAPABINYECKHAE MAILIVHBI,

- METOJIBI OIIPEAEIIEHUS PACX0A KUIKOCTH;

- nuddepennmanbaple ypaBHEHUS HEpa3pbIBHOCTH, OJiinepa u HaBbe —
Crokca;

- ypaBHeHUe bepHyiuy;

- TEOPUIO TUAPOJIUMHAMUYECKOTO MO100MUS;

- OCHOBBl MaTEMAaTUYECKOTO  MOJEIMPOBAHHUS  TUAPOMEXAHUYECKHUX
IIPOLIECCOB;



- PEXKUMBI TEUEHUS )KUJIKOCTEH (JJaMHUHAPHBINA U TYpOYJIEHTHBIH);

- KJaccu(UKALMIO TMAPABINYECKUX NOTEPh (JUHEIHBbIE NOTEPU HANOpa U
IOTEPU HAIlOpa B MECTHBIX CONPOTUBIICHHUSAX );

- 3aKOHOMEPHOCTH MCTEYCHHs >KMJIKOCTH Yepe3 OTBEpPCTHS, HACATKH U
BOJOCJIVBBL.

Ymersb:

- BBINIOJHATH MAaTEMATHYECKHE PACUYEThl THAPABIMYECKHUX IPOLECCOB U
YCTPOWCTB;

- COCTABJIAITH ~ MAaTE€MaTU4YECKHE WU KOMITBIOTEPHBIE MOJIEIN
TUAPOAVMHAMUYECKUX IPOLECCOB U YCTPOUCTB;

- IPOBOJUTH TUAPABINYECKUM pacueT TpyOOIpOBOAOB;

- IPUMEHATH 3HAHUSA AHAINTHUYECKUX M YUCIEHHBIX METOJOB K PEIICHUIO
KOHKPETHBIX 33724 THIPOMEXaHUKHU;

- BBINOJHATH TUJIPABIMYECKUE pacUeThl TPYyOONPOBOJOB MO OMPENEIECHUIO
IIOTEPh HAIopa;

- UCIIOJIb30BaTh HA MPAKTHKE MPUOOPHI U METO/IbI ONPEIEICHUS CKOPOCTEMH,
JABJICHUH U pacX0Jl0B JBIKYIIUXCS KUIAKOCTEM.

Baanern:

- HaBbIKAMHU TPUMEHEHHS OCHOBHBIX 3aKOHOB THJIPABIUKU K PEIICHUIO
KOHKPETHBIX MPUKJIAIHBIX 3a/a4;

- METOJIaMU U3MEPEHUS MTapaMeTPOB TUIPOIMHAMUYECKUX MPOIECCOB;

- HaBBIKAMU MPUMEHEHUs] COBPEMEHHBIX CPEJICTB M3MEpPEHHUs MapamMeTpoB
JBUKYIINXCS )KUIKOCTEN;

- HaBBIKAMHM HCIIOJIL30BAHHUS METOHOB II0J00MS M MaTeMaTHYECKOIO
MOJICTTUPOBAHUS B TUAPOMEXAHUKE.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OOmasi TpyOEMKOCTh AMCHUIUIMHBI (MOAyJisA) coctaBiser 4 3.e. (144
aKaJeMUYeCKUX yaca(oB).

3.2. O6bem aucuMIUIdHBL (Monaynsi) B (opMe KOHTAKTHOM paboOThI
oOyJammmxcss ¢ MENarorTMYecCKUMH  padOTHUKaAaMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMH K pean3anun 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne5

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




B tom uncie:

3aHATUA JTEKLUOHHOTO TUIIA 32 32

3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
He1arornyecKuMu padoOTHUKAaMU | (MJIN) JIMIIAMU, IPUBJIEKAEMBIMU K peaTn3alun
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX  YCJIOBHUSIX, NpPU MPOBEACHUU
IPOMEKYTOUHOM aTTecTaluu coctaisieT 80 akageMuueckux yaca (oB).

3.4. Ilpu 0Oy4eHnu o HHANBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCIUTIINHBI (MOMYJIS) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOU padOThl 00yYaIOIUXCs, a TAKKe B (hopme
KOHTAaKTHOM pabOThl OOYyYalOIIUXCSl C MEAAroruHuecKuMu paOOTHUKaMU U (WIIH)
JUIAMU, IPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPY NMPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COEPKaHNE
n/n

1 OCHOBHBIE (I)I/ISI/I‘IGCKI/IC CBOMCTBA KanelIbHBIX )KI/II[KOCTGI\/‘I.
PaccmarpuBaemble BOIPOCHL:

- MOHSATHE KaTeIbHbBIX KUIKOCTEH;

- (hu3MUecKHe CBOMCTBA KaNeIbHBIX KHJIKOCTEH (INIOTHOCTD, BI3KOCTh, TEKYUECTh H JP.);
- CHJIBI, ISWCTBYIOIINE Ha KHUIKOCTD;

- IaBJICHUE.

2 |'mapocraTka, OCHOBHOE YpaBHEHUE, CHIIA IaBJICHHUS HA IJIOCKHUE M KPUBOJIMHEWHBIC

IMOBCPXHOCTH.

PaccmarpuBaemble BOIPOCHL:

- THAPOCTaTHYECKOE aBJIEHUE U eT0 CBOMCTRA;

- OCHOBHOE ypaBHEHUE THAPOCTATHUKH;

- ypaBHeHHe Ditnepa,

- CUJia IaBJIEHUS >KUJKOCTH Ha TUIOCKYIO CTEHKY;
- 3aKOH Apxumena.

3 |OcHOBBI KHHEMATHKH KUIKOCTH.
PaccmarpuBaembie BOIPOCHI:

- OCHOBHBIC TTOHATHUA U ONIPCIACTICHUSA,

- YPAaBHEHHUE PACXOM0B.

4 |TuHamuKa )XKUIKOCTH. YpaBHeHHe bepHym.

PaccmarpuBaemble BOIPOCHI:

- ypaBHeHMe bepHyu 11 3neMeHTapHON CTPYHKH UACANbHOM KUIKOCTH;

- ypaBHeHHe bepHynm a7t oTOKa peabHOM )KUAKOCTH;




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
PaboTa cocTouT U3 1BYX YacTeil:

1. Pacuer HanmopHOTO TPYOOMPOBOIA;

2. HCCJICI[OB&HI/IG PCKHUMOB pa6OTI>I 3JIEMEHTOB HACOCHOH YCTAaHOBKH B
3aBUCUMOCTH OT XapPaKTCPUCTUKHU HCHTpO6€}KHOFO HacocCa.
HpI/I BBIITOJIHCHHU pa6OTI>I OIIPCACIIACTCA:

Yacts 1. [IpomyckHas ciocoOHOCTH TpyOOIpoBoaa (2 cirydas) ¥ TaBJICHHUE B
JIBYX CEUCHUSX, a TAKXKE TUIPABINIECKOTO yAapa;

Yactp 2. Pexumbl pabOThl HACOCHON YCTaHOBKHM M HCCIIEAOBAHHE PEKUMOB
HACOCHOW YCTaHOBKH.

['paduueckass vacTh AODKHA coJepkarh rpaduKd, BBIMOJHEHHBIE Ha
dbopmare A3-A4:

1. ITocTpoeHne NMbe30METPUUECKUX JIMHUM;

2. UccnenoBanne U3BMEHEHHUI peXrMa HaCOCHOM yCTaHOBKU (MapajuiesibHOEe
U TIOCJIEJIOBATEIbHOE COSIMHEHKE) Ha 2-4 JTHCTaX.
BapuanTsl

1. Yacrs 1

d 1=200 mm
d_2=200 mm
d 3=150 mm
1 1=300 m

1 2=400 m

1 3=600 m
J=19

H I=7Tm

H 3=14wm

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=10wm

P _H=2,8 atm
Yacts 2
Mapka nacoca SMJI-7
Q=24 n/c
d=150 Mmm

1 1=1000 m
H I'=200 m
h (r.ec)=4 m
3. 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=10wm

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.Bc)=4 m
4. Yacts 1

d 1=250 mm
d 2=200 mm
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
5. Yacrs 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=6m

H 3=10m

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
6. 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=6m

H 3=10m

P _H=2,8 atm
YacTts 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
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 nacoca 6K-12
Q=48 n/c
d=180 Mmm

1 1=900 m
H I'=12m

h (r.ec)=2 m
8. 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=4m

H 3=5wm

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 mMm
d 3=200 mm
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 Hacoca 6H/I
Q=50 n/c
d=220 mm

1 1=1200 m
H I'=60 m

h (r.Bc)=4 m
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=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'=70 ™

h (r.Bc)=6 m

5. IlepeueHb wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BATh MIPH
OCBOCHMH JTUCUHUILIUHBI (MOTYJIS).

Ne bubnmorpaduueckoe
Mecto nocryna
n/m OTMCaHue
1 Yanosa, M. 0. I'unpaenuka. | URL: https://e.lanbook.com/book/175990 (nata o6pamenus:
Cratuka. Kunmemaruka : 01042022) - Tekcr: SHCKTpOHHBIﬁ.

ydaeOHOe mocoOue Jist
CTYAEHTOB CIIEIIUATBLHOCTEN
23.05.01 «HazemHbIC
TPAHCIIOPTHO-
TEXHOJIOTHYECKHUE
cpenctBay, 23.05.03
«TOJBUKHOM COCTaB
JKEJe3HBIX Topor» / Uamosa
M. 10., Cokonnckuii A. K.,
I'puropses I1. A., [Iymkun
A. U. - Mocksa : PYT
(MHUUAT), 2020. - 59 c. - b.
1. - Teker :
HEIOCPEICTBEHHBIMN.

2 PxaBues, A. A. T'mapasnuka | URL: https://e.lanbook.com/book/159312 (nara obpamienus:
: yuebHOe nocobue / A. A. 01.04.2022). - TekcT: 3MeKTPOHHBIH.

PxxaBneB. — CaHKT-
[TerepOypr : CIIGIJITY,




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

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

URL: https://e.lanbook.com/book/160536 (nata oOpateHus:
01.04.2022). - TekcT: 3NeKTPOHHBIH.

Hsanosckuit, FO. K. OcHOBEI
TEOPHH THIPOIIPUBO/IA :
yuebHoe nocodbue / 10. K.
Hsanosckui, K. I1.
MopryHoB. — CaHKT-
[TeTepOypr : Jlansb, 2022. —
200 c. — ISBN 978-5-8114-
2955-4,

URL.: https://e.lanbook.com/book/212657 (maTa oOparmeHus:
01.04.2022). - TekcT: 3NeKTPOHHBIN.

Kanyctun, A. M.
I'uppaBnuka u
TUJIPaBINYECKHE MAIIIMHBI :
yueOHoe rmocodue [1no
JHUCIHIIINHAM
"T'unpaBnuka",
"T'unporazonuHaMuka’,
"T'unpaBnuka u
TUAPABINYECKUE MAIIUHbI",
"I'mppaBnuka u
TUAPONIPUBOA" JUIsSt
CTYAEHTOB OYHOM, 3a0YHOHU
U JUCTaHIIMOHHOU (popMm
o0yuenusi] / A. M.
Kanyctun, A. I1. Crapukos,
M. C. lllepcTtobuToB ;
OMckuii rocy1apCTBEHHbBIN
YHUBEPCUTET MyTeH
cooOmenus. - OMCK :
OMmI'VIIC, 2015.-129 ¢c.

URL.: https://e.lanbook.com/book/129164 (nata obpareHus:
01.04.2022). - TekcT: 3MeKTPOHHBIH.

I'ynunun, H. C. I'mapasiuka
U TUIPONPUBO/ : yueOHOe
nocobue st By30B / [lox
o6mr. pen. U. JI. [Tacroesa. -
4-e uzn. , cTep. - Mockaa :
I'opnas xnwura, 2007. - 519 c.

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




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

Konomnes, E. H.
BuptyanbHsiit
1a00paTOPHBII MPAKTUKYM
10 HAIOPHOM ruApaBINKe U
THIpOMAIlIMHAM : yuyeOHoe
nocobue / E. H. Konomnes.
— Teeps : TBI'TY, 2020. —
108 c. — ISBN 978-5-7995-
1069-5.

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

['unpaBnuka : yueOHUK U
MPAaKTUKYM It BYy30B / B.
A. Kynunos, 2. M.
Kapramos, A. T
Kosanenko, 1. B. KynnHoB ;
noj penakuueit B. A.
KyaunoBa. — 4-e u3n.,
nepepad. u gon. — Mockaa :
N3natensctBo FOpaiit, 2022.
— 386 c.

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

Jleontnes, B. K. Hacocwr u
HACOCHBIE YCTaHOBKH:
pacyeT HaCOCHOM yCTaHOBKHU
: yaeOHOe TmocoOue Jist
By30B / B. K. JIeonTseB, M.
A. bapameBa. — 2-e u3g. —
Mocksa : U3narenscTBo
IOpaiit, 2022. — 142 ¢c. —
(Boiciiee o6pazoBanue). —
ISBN 978-5-534-13028-7.

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

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3  JTaHHBIX

MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Odurmaneueiit caiit PYT (MUUT) (https://www.miit.ru/)
Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru)
Oo6pazoBatenbHas mwiatopma «tOpaitt» (https://urait.ru/)

OOmue wHPOpPMAIIMOHHBIC, CIPAaBOYHBICE M IOUCKOBBIC «KOHCYJIBTaHT
[Tmroc» (http://www.consultant.ru/),

«Tapanat» (http://www.garant.ru/),

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




DnexTpoHHO-O0MOMMoTeYHas cuctema u3narenbceTsa (http://e.lanbook.com/)
DNeKTpOoHHO-0ubanoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

7. IlepedyeHb  JHUIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OOecredyeHus, B TOM YHUCIE OTEUYECTBEHHOIO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOIYJIs).

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

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo TUCIUILUINHE (MOIYIIIO).

1. PabGoyee MecTto TpenogaBarelis C MEPCOHAIBHBIM KOMIIBIOTEPOM,
noakaouéHHBIM K ceTssM INTERNET. IlporpamMmHoe oGecrieueHue AJisi CO3aHus
TEKCTOBBIX U rpa)UueCcKUX JOKYMEHTOB, IIPE3CHTAIUH.

2. Coeunupanu3upoBaHHAs JIGKIIMOHHAs ayJUTOpPUS C  MYJIbTUMEIUA
arrnapaTypov 1 HHTEPAKTUBHOM JOCKOM.

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

4. Crenuanau3upoBaHHAs Ay JUTOPHUS JIJIsl BEITIOJIHEHUS JIA0OPaTOPHBIX padoT,
OCHAIIICHHAs MCTBITATeIbHBIMU CTEHIAAMHU, 000pyJIOBaHHAsS PaOOYMMHU CTOJIAMH,
BJICKTPUYECKUMU PO3ETKAMHU, KOMITBIOTEPOM, IIPOCKTOPOM U SKPAHOM, U JOCTYIIOM
B INTERNET.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

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

10. OuieHOUHBIE MAaTEpUAIIBI.

OreHOYHBIE MaTepHUANTbl, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEXYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU 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. CoKOJIBbCKHI

ITI.A. I'puropbeB

O.E. ITynoBukosB

C.B. Bonoauna



