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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 YCTaHOBOK.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- MPUOOPETECHUE TEOPETUICCKUX 3HAHUHN U IPAKTHUYCCKUX HABBIKOB, KOTOPHIC
BKJIIOYAIOT MIPOU3BOICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3aIMOHHO-
VIOPaBIEHYECKYI0  JIEATEIbHOCTh HAa  OOBEKTaX, KOTOPBIMU  SIBISIIOTCS
MacCaKUPCKUE BaroHbI;

- OBJIaJICHHE METOIMKAMHU PEIICHUS 3a]1a4 110 MPUKIATHON THIPOMEXaHHUKE.

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

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

OIIK-1 - CnocobeH pemiaTh MHXKEHEpPHBIE 33a/laud B MPO(eCcCHOHANTbHOMN
JEATEIIbHOCTH C UCIIOJIb30BaHUEM METOI0B €CTECTBEHHBIX HAYK, MAaTEMAaTUUECKOTO
aHaJIM3a U MOJIETTUPOBAHMSL.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

3HaTh:

- OCHOBHBIEC (P3UKO-MEXaHUYECKHE CBONCTBA KUIKOCTEH;

- 3aKOHBI TUAPOCTATUKHU U TUAPOJUHAMUKH;

- MpUOOPHI U METOJIBI UBMEPEHUS JTABJICHHUS;

- IPOCTBIE THAPABINYECKNE MAIIUHBIL;

- METO/IbI OTIPECIICHUS PACX0/1a KUIKOCTH;

- muddepeHianbHble ypaBHEHUS Hepa3pbIBHOCTH, Jisiepa u HaBbe —
Crokca;

- ypaBHeHue bepnyiuy;

- TEOPHIO THIPOIMHAMHYECKOTO MO100MS;

- OCHOBbl MaTE€MaTUYECKOIO0  MOJEIMPOBAHUS  THAPOMEXAHUYECKUX
IIPOLIECCOB;



- PEKUMBI TEUEHUS JKUIKOCTEH (JTaMUHAPHBINA U TYpOYJICHTHBIH);

- KJIaCCU(PUKALMIO TUJIPABIMYECKUX MOTEPh (JIMHEWHbIE NMOTEpU HAIopa U
MOTEPU HAINIOPA B MECTHBIX CONMPOTUBICHUSIX);

- 3aKOHOMEPHOCTH HCTEUYEHHUs JKHUJIKOCTH 4Yepe3 OTBEPCTHS, HACaIAKU H
BOJIOCJIUBBI.

Ymerb:

- BBIIOJHATH MAaTEMATUYECKHE DPACUYEThl TMAPABIMYECKHUX IPOLECCOB U
YCTPOMCTB;

- COCTAaBIATh  MAaTeMaTHYECKHE U KOMIIBIOTEPHBIE MOJEIIH
TUAPOJNHAMUYECKUX MTPOLIECCOB U YCTPOUCTB;

- IPOBOJUTH FUAPABINYECKUI pacueT TpyOOIpOBOIOB;

- NPUMEHATHh 3HAHUS AHAIMTUYECKUX W YHUCICHHBIX METOJOB K PELICHUIO
KOHKPETHBIX 33/1a4 THAPOMEXAHUKU;

- BBINOJHATH TUAPABINYECKUE pacdeTbl TPyOONpPOBOJOB MO ONPEACICHUIO
IIOTEPH HAIIOPA;

- UCIIOJIb30BaTh Ha MPAKTUKE MPUOOPHI U METO/bI ONPEIEIICHHUs] CKOPOCTEM,
JIABJICHUI U pacXOJO0B ABMKYUIUXCS KUIKOCTEH.

Baagern:

- HaBbIKAMHM IPUMEHEHHS OCHOBHBIX 3aKOHOB THAPABIMKU K PEIICHUIO
KOHKPETHBIX MPUKJIAIHbIX 33]1a4;

- METOJIaMH U3MEPEHUS TTApAMETPOB THIPOIUHAMUYECKUX MPOIECCOB;

- HaBbIKAMU NPUMEHEHHUSI COBPEMEHHBIX CPEICTB HM3MEPECHUS MapaMeTPOB
JIBUOKYIIUXCS )KUJIKOCTEH;

- HaBBIKAMHM HCHOJIL30BAaHUS METOIOB IOJOOMSI M MAaTEMaTHYECKOIO
MOJICTTUPOBAHUSA B TUAPOMEXAHUKE.

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

OO6mast TPyIOEMKOCTh NUCHMIUIMHBI (MOmyJsi) coctaBisier 2 3.e. (72
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyyaromuxcsi C  MeJaroruyeckuMu  paboTHUKaMU ©  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTebHON MporpaMMbl Ha UHBIX YCIOBMSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KomnunyectBo yacoB

Turn y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonTtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCEro0): 48 48




B ToMm uucne:

3aHATHS JIEKIIMOHHOT'O TUIIA 16 16

3aHATHS CEeMUHAPCKOTO THUTIA 32 32

3.3. O06beM aucIUIUIMHBL (MOAYJsA) B (OpMEe CaMOCTOSITENIbHONW padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydaroUuXxcs ¢
MeIarorn4ecKuMi pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aliu
0o0pa3oBaTeNbHONW MPOTpaMMbl HA HWHBIX YCIOBHUSAX, TMpPH TPOBEACHUH
MIPOMEKYTOUHOM aTTeCTallMK COCTaBIsET 24 akaleMUYecKuX yaca (0OB).

3.4. Ilpu oOy4eHnu Mo UHAUBUAYAILHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM O00Y4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00YUYarOIIMXCS C MEJAarornuecKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliiid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIOBHUSIX, TP MPOBEJACHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 OCHOBHEBIE (I)I/IBI/I‘-ICCKI/IC CBOMCTBA KamneJIbHBIX )KPII[KOCTCﬁ.
PaccmatpuBaembie BOMPOCHL:

- TIOHSITHE KalleJbHbIX JKUJIKOCTEH;

- (huzHUeCKHe CBOWMCTBA KaMeIbHbBIX )KUIKOCTEH (IUIOTHOCTD, BI3KOCTh, TEKYYECTh | JP.);
- CHJIBL, AEMCTBYIOLIUE HA KUIKOCTb;

- IaBJICHUE.

2 FI/I,I[pOCTaTI/IKa, OCHOBHOC€ YPAaBHCHHC, CHUJIa JAaBJICHWA HA INIOCKUC U KpHBOHHHeﬁHBIe

IMOBCPXHOCTHU.

PaccmatprBaemble BOIIPOCH:

- THPOCTaTUUECKOE JABJICHUE U €T0 CBOMCTBA;

- OCHOBHOE YpaBHEHHUE I'MIPOCTATUKH;

- ypaBHeHHE Ditnepa;

- CHJIa JABJICHUS KUIKOCTH Ha IUIOCKYIO CTCHKY;
- 3aKOH Apxumena.

3 |OCHOBBI KHHEMATUKH KUIKOCTH.
PaCCManI/IBaeMI)IC BOIPOCHI:

- OCHOBHBIE TIOHSTHUS U OIIpPEAEIICHHS,;
- ypaBHEHHE PACXOOB.

4 |duHamuKa XUJIKOCTU. Y paBHeHUE bepryu.
PaccmaTpuBaemble BOIIPOCHI:
- ypaBHeHHe bepHyIIM U1l 37IEMEHTAPHON CTPYHKH UIEAIBHOM JKUIKOCTH;

- ypaBHeHHEe bepHym A7t OTOKA pearbHON )KUAKOCTH;




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T
- TpyOKa [uto;
- pacxogomep Bentypu.
5 Pexxumebl JBHXXCHUA )KI/II[KOCTI/I.FI/IZ[paBJII/I‘leCKI/Ie 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.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThI

n/

HaunmeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe coziepKaHue

H3mMmeneHne n30bITOYHOTO U BaKyYMMCTPHUYCCKOI'O JaBJICHHA.

B pesynbrate BbINOIHEHHS 1a00paTOPHOI paboThI ONpeiesieTcs: H30bITOYHOE i BAKKYMETPUUECKOE
JIaBJICHNE C TIOMOIIBI0 MAaHOMETPA M ITbE30METPA; BHIYNCIISAETCS aOCOMIOTHAS U OTHOCHTEIbHAS
MOTPEITHOCTD BHIYHCIICHHH.

OHpeI[CJ'ICHI/IC YACIBbHBIX 3HCpl"PII>i KUJIKOCTH B IOTOKEC C ICPCMCHHBIM KUBBIM CCUCHUCM.
B pesynbrate BhINoaHEHHS J1aOOPaTOPHOI pabOTH H3MEPSIETCs TbE30METPHUUECKUI HAIlop B TPYOOIIPOBOIE
C pa3IMYHBIMK CEUSHUSMHU; IO pe3yJIbTaTaM BBIUMCIEHUH cTpouTcs rpaduk Hamopa.

OmnpeneneHue peXUMOB JIBUKEHUS KUIKOCTH.
B pesynprare BIOIHEHUS Tab0paTOPHOIT pabOTHI HA OCHOBE IPOBEICHHBIX ONBITOB M HA OCHOBE
PE3yIBTaTOB BEIYHCICHUH OMPEAEIIeTCs PeXKUM TeUSHHS KHUIKOCTH (JJAMHHAPHBINA, TYpOyJICHTHBIN)

Omnpenenenre rUIPaBINYECKUX CONPOTUBICHUN MO JUIMHE HAIOPHOTO TPYOONnpoBoIa U

koaddurmenta Jlapcewu.
B PE3YIbTATE BLINTOJITHCHU S na6opaTopH0171 pa6OTI)I OIPEACIIAIOTCS TNAPABIIMYCCKUC COIIPOTUBIICHUS 11O
JUIMHE HaIlOpHOTo TpyOomnpoBoaa u ko3 duuuenra lapcn.




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

Omnpenenenne kod(ppuIMeHTa MECTHBIX THAPABIMYESCKUX COMTPOTUBIICHHM.
B pesynbrarte BRIOTHEHUS T1a00paTOPHOIT paboTHI onpeaessroTes Ko3pPHUIneHTa MECTHBIX
THIPABIMYECKHX COMPOTUBIICHHUH.

H3y‘-IeHI/IC TUAPABINYCCKOrO yaapa.
B pe3ysbTate BBIIOIHEHUS JJa0OPAaTOPHOI pabOThI IEMOHCTPUPYETCS THAPABINICCKUN yaap,
BO3HHUKAIOIINI B TPYOOIIPOBO/IC; PACCUUTHIBAIOTCS OCHOBHBIC MTapaMETPhl THIPABIHUECKOTO yaapa.

Hcteuenne KHUIAKOCTH 4EPE3 OTBECPCTHA U HACAIKH.
B pesynbrate BIOIHEHHA 1JAOOPATOPHOI pabOTHI IEMOHCTPUPYETCS HCTEUEHHE Yepe3 pa3IndHbIe
OTBEPCTHS M HACAIKH; PACCUUTHIBAIOTCS OCHOBHBIE MTapaMETPHI.

HpaKTI/ILIeCKI/Ie 3aHATHA

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe

OcHOBHOE ypaBHEHUE r'UAPOCTaTUKHU. PaBHOBECHE )KUJIKOCTH B COCY1ax.
B pesynbraTe BBIOTHEHH IPAKTUIECKOTO 3a1aHNS PACCMATPHUBAIOTCS 33/1a4H JUT 3aKPEIUICHHS
OCHOBHOT'O YPaBHEHUSI THIPOCTATUKH, 3aKOHA ApXUMEa.

]_IaBJ'IeHI/Ie KHUIAKOCTH Ha IINIOCKHUEC U KpHBOJ'IHHCfIHBIC ITOBEPXHOCTH.
B PE3YIbTATE BBINTOJIHCHUS MPAKTUYCCKOTO 3a/laHus paCCMATPUBAIOTCA 3aJa4ur U1 3aKPCTIJICHUSA TEMbI
«Z[aBJ'IeHI/Ie JKHUIKOCTHU Ha ITIJIOCKHEC U KpHBOHHHeﬁHHe TMMOBEPXHOCTUN.

VYpaBHenue bepHyium 171 IOTOKa peabHON )KUIKOCTH.
B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIlaHUs paCCMAaTPUBAIOTCA 3a4a4un 1JIA 3aKPCTIIICHUA
ypaBHeHMs bepHynu 15 NOTOKa peaabHON KHUIKOCTH.

FI/I,ZIpaBJ'II/I‘-ICCKI/Ie COIIPOTUBJICHMUA.
B pesynbraTe BRIIOTHEHHS TPAKTHYECKOTO 3a/1aHNS PACCMATPHUBAIOTCS 33/1a4H JUIS 3aKPETUICHHS
ypaBHenus Beiicbaxa, [lapcu (MecTHBIE U 11O AJIMHE ITOTEPH).

Pacuer TpY6OHp0BO)10B IIpU MOCJICAOBATCIILHOM U MapaJIJICJIbHOM COCAUHCHUN TPY6

pa3HOTO TUaMeTpa.
B pe3ynbTaTe BBITOTHEHHS MIPAKTHYECKOTO 3a/JaHUsl PACCMAaTPUBAIOTCA 3aa4Ht JUIS 3aKPEIUICHUs pacuera
TpyOOIPOBOAOB NAPAIIETEHOTO U MOCIEI0BATEILHOTO COCANHEHHUSI.

Pacuer TpyOompoBOI0B MpH U3MEHEHUHN PAcXoja BAOJb MMyTH U pacyeT BOJAONPOBOTHON

CCTH.
B PE3YAbTATE BBITOJIHCHUS MPAKTUYCCKOTO 3a/IlaHUs paCCMATPUBAIOTCA 3aJavur IJI 3aKPCTIJICHUA HaHHOﬁ
TCMBI.

['unapaBanueckuit yaap B TpyOax.
B PE3YNBbTATE BBINTOJTHCHUSA MPAKTUYCCKOTO 3aJIaHUs paCcCMaTPUBAIOTCA 3ada4u 1JIA 3aKPCTIJIICHUA TEMBI 110
ruapaBiandeckoMy yaapy (popmyia XKykoBckoro).

Hcrteuenne KHUIAKOCTHU 4EPE3 OTBEPCTHUA U HACAAKH ITPH ITOCTOSHHOM U ICPEMCHHOM

Harope.
B PE3YIbTATE BLINTOJIHCHUS MPAKTUYCCKOIO 3a/laHrs paCCMATPUBAIOTCA 3aJa4r Ha UCTCYCHUEC YCPE3
OTBEPCTHA U HACAAKU.

Omnpenenenre napaMeTpoB HACOCHOM YCTaHOBKHU.
B pe3ynbTaTe BBIIOTHEHHS IPAKTUIECKOTO 3aHATHS PACCMAaTPUBAECTCS METOANKA pacueTa apaMeTpoB IpH
MIPOEKTUPOBAHIH HACOCHBIX YCTAHOBOK PAa3JINYHBIX THUIIOB.

4.3. CamocTosiTenbHas padoTa 00yJarommxcs.




No .
Bun camocrosiTenbHO#M paboTh
/T
1 |IIpopabotka yueOHOro Marepuana o yueOHOM U Hay4HOU JuTEparype
2 | BoimonHeHue pacueTHO-Tpaduueckoi paboThI.
3 | IloaroroBka K MPOMEXYTOYHON aTTeCTAlNH.
4 | TloaroToBKa K TEKyIeMy KOHTPOJIO.

4.4. IlpumepHbIN IEpeUeHb TEM pacuyeTHO-Tpaduueckux padboT

B pamkax pacuetHo-Tpaduueckoil paboThI BBIMOIHSAETCS pacdyeT OJHOTO U3
MPEIOKCHHBIX BAPUAHTOB 33/ IaHUI B COOTBETCTBUH C TTApaMeTpaMH, YKa3aHHBIMHU
B 3aJJaHUM.

PacuetrHo-rpaduueckas pabota COCTOUT U3 ABYX YaCTEH:

1. Pacuer nanopHoro Tpy0omnpoBoa;

2. UccnenoBanue pexxuMoOB pabOTHI 3JIEMEHTOB HACOCHOW YCTaHOBKU B
3aBUCUMOCTH OT XapaKTEPUCTUKH LIEHTPOOEKHOTO Hacoca.
[Ipu BeIMOTHEHUHU pacueTHO-TpaduuecKor paboThl OMIPEAEIIIETC:

Yacts 1. [IpomyckHas cmiocoOHOCTH TpyOompoBoaa (2 cirydasi) U AaBJICHHUE B
JIBYX CEUEHUSX, a TAKXKE TUIPABINYECKOTO y1apa;

UYactp 2. Pexxumbl pabOThl HACOCHOM YCTaHOBKU U HCCIIEIOBAHUE PEKHUMOB
HACOCHOW YCTaHOBKH.

I'padraeckast yacTh MpoeKkTa NOKHA CONIEPKATh TPa UK, BHIMOTHEHHBIC HA
dbopmare A3-A4:

1. ITocTpoeHne Nbe30METPUUECKUX JINHUM;

2. WccnenoBanne M3MEHEHUM pekrMa HACOCHOM YCTaHOBKH (IapajiebHOe
U TIOCJIEIOBATENIbHOE COeIMHEHHE) Ha 2-4 TUCTax.
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=14wm

P H=3,2 atm

? 3amal=3

? (3ama2 )=500
YacTts 2
Mapka nHacoca 6H/I
Q=70 1/c
d=170 Mmm

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=5wm

H 3=10m

P H=2,8 atm

? 3amal=I

? (3ama2 )=300
Yacts 2
Mapka nacoca SMJI-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 mm
d 3=200 mMm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H 1=6m

H 3=10w™

P H=2,5 atm
? 3amal=3

? (3ama2 )=300
Yacts 2
Mapka Hacoca 3K-6
Q=12 a/c
d=150 Mmm

1 1=900 m

H I'=40 m

h (r.Bc)=4 m
4. Yactsp 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=6wm

H 3=10wm

P _H=2,5 atm



? 3amal=3

? (3ama2 )=300
Yacts 2
Mapka nacoca 4K-6
Q=32 1/c
d=200 Mmm

1 1=1100 m

H I'=50wm

h (r.Bc)=6 m

5. 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=6wm

H 3=10w™m

P _H=2,8 atm

? 3amal=3

? (3ama2 )=400
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 mm
d 3=200 mMm
1 1=200 m

1 2=500 m

1 3=600 m
J=17

H 1=6m

H 3=10w™

P H=2,8 atm
? 3amal=3

? (3ama2 )=400
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. Yactb 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=4m

H 3=4wm

P _H=3 atm

? 3amal=5



? (3ama2 )=700
YacTts 2
Mapxka Hacoca 6K-12
Q=48 n/c
d=180 mm

1 1=900 m

H I'=12w™m

h (r.ec)=2 m

8. 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=4wm

H 3=5m

P _H=3,5 atm

? 3amal=3

? (3ama2 )=600
Yacts 2
Mapxka 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 I=10m

H 2=4m

H 3=5m

P _H=3,5 atm
? 3amal=3

? (3ama2 )=600
YacTts 2
Mapka nacoca 6H/I
Q=50 n/c
d=220 mm

1 1=1200 m
H I'=60 m

h (r.ec)=4 m
10. Yacrts 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=11m

H 2=3wm

H 3=5m

P _H=2,5 atm



? 3amal=2

? (3ama2 )=400
Yacts 2

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

d=220 mm

1 1=800 m

H I'=70m

h (r.Bc)=6 m

5. Ilepeuenp wu3naHUM,

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

KOTOpbIE PEKOMEHIYETCS HCIOJIb30BaTh IMpHU

MAIlMHBI : y4eOHOe TT0co0ue [0 AUCIUTUTMHAM
"T'unpasnuka", "['upporazoaunamuka", "['unpasnuka
Y TUApaBiInyeckue Mamuubl", "['uapaBinka u
TUIPONPUBOA" Il CTYJEHTOB OYHOM, 3a04YHOHU U

15(_;1 bubnunorpaduueckoe onucanue Mecro nocryna

1 UYanora, M. 1O. I'uapasnuka. Cratuka. Kunemartuka : | URL:
yueGHOe ocobHe IS CTYIEHTOB CIeUaTbHOCTEH https://e.lanbook.com/book/175990
23.05.01 «Ha3eMHbIE TPAHCIIOPTHO-TEXHONOrHyeckne | (1aTa obpamenns: 01.04.2023). -
cpencTBay, 23.05.03 «IOABMKHON COCTAB KeJIE3HBIX TexcT: 51eKTPOHHBIH.
nopor» / Yamosa M. 1O., Cokonbckmii A. K.,

I'puropses I1. A., ITymkun A. U. - Mocksa : PYT
(MHUT), 2020. - 59 c. - b. 1. - Teker :
HETOCPEICTBEHHBIN.

2 | PxaBues, A. A. 'uapasnuka : yuebnoe nmocodue / A. | URL:

A. Pxasue. — Canxr-Tlerep6ypr : CITGIJITY, https://e.lanbook.com/book/159312
2020. — 96 c. — ISBN 978-5-9239-1184-8. (nara obpamenns: 01.04.2023). -
TeKcT: 3NEeKTPOHHBIN.

3 | Haboka E.M. I'unpasnuka : yaeOHOE mocobue / URL:

Ha6oxa E.M.. — ITepms : ITepmckuit nannonansapii | https://e.lanbook.com/book/160536
HCCIIEI0BATENBCKHI TIONMTEXHIUECKHi yHIBepenTer, | (AaTa odpamenns: 01.04.2023). -
2013. — 139 ¢c. — ISBN 978-5-398-01100-5. TeKeT: SIeKTPOHHBIH,

4 | Jleontses, B. K. Hacocs!l 1 HacocHbIE YCTaHOBKH: URL.: https://urait.ru/bcode/496511
pacueT HaCOCHOH YCTaHOBKH : ydeOHoe mocobue aus | (1ara obpamenus: 01.04.2023). -
By30B / B. K. Jleoutse, M. A. Bapamesa. — 2-¢ u3y. | | CKCT: S/ICKTPOHHBIH.

— Mocksa : U3narensctBo FOpaiit, 2022. — 142 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-
13028-7.
5 | Kanyctun, A. M. I'uapaBinka v TUIPaBIMYECKUE URL:

https://e.lanbook.com/book/129164
(mata obpamenws: 01.04.2023). -
TekcT: 31eKTPOHHBIN.




TUCTaHIMOHHOU (hopm oOyuenusi| / A. M. Kanyctus,
A. I1. Crapukos, M. C. lllepcto6uToB ; OMcKHii
TrOCYJapCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS. -
Owmck : OMI'VIIC, 2015. - 129 c.

NBanosckuid, FO. K. OcHOBBI Teopuu ruponpuBoja :

yaeOHoe mocobue / FO. K. UBanosckuit, K. I1.
MoprynoB. — Cankr-IletepOypr : Jlanb, 2022. —
200 c. — ISBN 978-5-8114-2955-4.

URL:
https://e.lanbook.com/book/212657
(mata oopamenus: 01.04.2023). -
TeKCT: PIeKTPOHHBIH.

BupTtyanbHbiii 1a00paTOpHBIN MPAKTUKYM 1O
HAIIOPHOM I'MIpaBiIMKE U FUApOMaIInHaM: YueOHoe
nocobue. Konorue E.H. TBepckoii

URL:
https://e.lanbook.com/book/171306
(mata oopamenwms: 01.04.2023). -

FOCY/[APCTBEHHBIH TeXHUUECKMi yHIBEpeHTeT, 2020, | 1 CKCT: JICKTPOHHEII.

- 108 c.
8 | I'mnpaBnuka : y4eOHHUK M IPAKTUKYM JUIsI By30B / B.
A. Kynunos, 3. M. Kapramos, A. I'. KoBanenxo, 1.

URL.: https://urait.ru/bcode/489356
(mata oopamenwms: 01.04.2023). -

B. KymunoB ; oz pegaxiueii B. A. Kynunopa. — 4-¢ | T€KCT: 2IEKTPOHHBIH.

u31., nepepad. u gomn. — Mocksa : 3narenscTBo
IOpaiir, 2022. — 386 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

Odunmansueiit caiit PYT (MUUT) (https://www.miit.ru/)

Hayuno-rexanueckas o6udauoreka PYT (MUUT) (http:/library.miit.ru)

Oo6pazoatenbHas miardopma «tOpaitt» (https://urait.ru/)

O6mue wuHOpMAIMOHHBIE, CIpaBOYHbIE W TOUCKOBBIE «KOHCYyNbTaHT

[Tmroc» (http://www.consultant.ru/),

«Tapanaty (http://www.garant.ru/),

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

DNeKTpOHHO-0MOIMoTeuHas cucrema usnarenscrsa (http://e.lanbook.com/)

7. IlepeuyeHb  JHWIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,

HEO0OXOIMMOTO JIJIsl OCBOCHHUS TUCHIUTITAHBI (MOYJIs).

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

8. Omucanue MaTepUaIbHO-TEXHUYECKONW 0asbl,

OCYIIIECTBJICHUS 00pa30BaTEIILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



YdeOHble ayauTOpPUHU JUIsI TMPOBEACHUS Y4YEOHBIX 3aHSATHI, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMH I€MOHCTPAIMOHHOTO0 000pY10BAHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3auer B 5 cemectpe.

10. OuenouHbIe MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).



ABTOpBI:

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

JIOLIEHT, K.H. Kadenpsl «HazemHbie
TPaHCIIOPTHO-TEXHOJOTUIECKHE
CpEICTBa»

CorJiacoBaHo:

3aBeayromuii kadeapoit BuTPIIC
3aBenyromuii kadeapoit PuTKHT

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU

A K. CokoabCKkui

I1.A. I'puropnes

M.B. Ko3znos

ITI.A. I'puropnen

H.A. AanpusiHOBa



