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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
JEATENbHOCTH, HCIOJIb3Ysl METOAbl ECTECTBEHHBIX HAyK, MAaTeMaTH4eCKOro
aHaiM3a M MOJEIUPOBAHUS Ha OCHOBE (YHAAMEHTAJIBHBIX 3HAHWM (DU3UKH,
MaTE€MaTUKU U OOIIETEeXHUYECKUX IUCHUMIUIMH A1 (opManu3anuu, pacyéra H
000CHOBaHUS PEIICHU, HAITPaBJICHHBIX HA PA3BUTHE TPAHCTIOPTHBIX CUCTEM.

OO0yd4eHwme 1Mo JUCIUILTHHE (MOTYJTI0) TTPEIOJIaraeT, 4yTo 10 €ro pe3ybTaTaM
oOyyaroruiicst Oyer:

3HaTh:

- OCHOBHBIC (PU3UKO-MEXaHUYECKUE CBOMCTBA KUIKOCTEH;

- 3aKOHBI TUAPOCTATUKHU U TUAPOJUHAMUKH;

- MpuOOPBI U METOJIBI UBMEPECHUS TABJICHHUS;

- IPOCTHIEC THAPABIMYECKNE MAILIUHBIL;

- METO/IbI OMIPEAECICHUS PACX0Aa KUIKOCTH;

- muddepeHumaibHble YpaBHCHUS HEpa3pbIBHOCTH, OJiiepa u HaBbe —
Crokca;

- ypaBHeHue bepHysuu;

- TEOPHUIO TUJIPOAMHAMUYECKOTO TT0100uS;



- OCHOBBl MAaT€MaTHYECKOr0  MOJEIUPOBAHUS  T'HAPOMEXAHUYECKUX
IIPOLIECCOB;

- PEKUMBI TEUEHUS KUAKOCTEH (JJaMUHAPHBIN U TypOyJIEHTHBIN);

- KJIacCU(UKALMIO THAPABINYECKUX NOTEPh (JMHEIHBIE MOTEpPH HAlopa U
NOTEPH HAIIOPA B MECTHBIX CONPOTUBIICHUSIX);

- 3aKOHOMEPHOCTH HMCTEUEHHUs >KHJIKOCTH YEpe3 OTBEPCTHUS, HACATKU H
BOJOCJIUBBI.

YMmeth:

- BBINOJIHATh MATEMATHYECKUE PACUETHl THUJPABIMYECKUX MPOILECCOB U
YCTPOMCTB;

- COCTaBIISITh MaTeMaTHYECKHE 5| KOMIIBIOTEPHBIC MOJEIIN
TUAPOJAMHAMUYECKUX MTPOIIECCOB U YCTPOMCTB;

- MPOBOJIUTDH TUAPABINYCCKHUI pacdeT TPyOOIPOBOIOB;

- NIPUMEHATh 3HAHUS AHAIMTUYECKUX W YMCICHHBIX METOJO0B K PEUICHUIO
KOHKPETHBIX 33J1a4 TUAPOMEXAHUKU,

- BBIMOJIHATH TUJIPABIMYECKUE PACUEThl TPYOONPOBOJIOB MO OMPEACICHUIO
MOTEph HATOPa;

- UCTIOJIb30BaTh HA MPAKTUKE TPUOOPHI U METOIbI ONpE/IEICHUs CKOPOCTEH,
JIABJICHUH U pACXOJ0B JIBMKYIIUXCS KUIKOCTEH.

Baaners:

- HaBbIKAMHM IPUMEHEHHS OCHOBHBIX 3aKOHOB THAPABIMKH K PEIICHUIO
KOHKPETHBIX MPUKJIAIHBIX 3a7a4;

- METOJAMH U3MEPEHHUS NTAPAMETPOB TUAPOJUHAMUYECKUX TPOLECCOB;

- HaBbIKAMHU NPUMEHEHHUSI COBPEMEHHBIX CPEICTB HM3MEPEHUS NapaMeTPOB
JIBUKYIITUXCS KUJIKOCTEH;

- HaBBIKAMHM HCIIOJIL30BAHHUSI METOHOB II0J00OMS M MaTeMaTHYECKOTrO
MO/JICJIMPOBAHUS B THAPOMEXAHUKE.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miasi TPyIOEMKOCTh AUCHUILIMHBI (Momynsi) coctaBisier 3 3.e. (108
akaJeMHUYECKHUX Jaca(oB).

3.2. OO0bem pgucuuIiUiiHbl (MOaynsi) B ¢GoOpMe KOHTAaKTHOM pabOThI
oOydJaromuxcsi C  IENarorMYecCKUMHu  paboTHHKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMU K peain3aluy 00pa30BaTeIbHON MTPOTrpaMMbl HA HHBIX yCIIOBUSX,
IIPY MPOBEJICHUHN YUE€OHBIX 3aHITHIA:



KomnuectBo yacos

Turn y4eOHBIX 3aHATHI
Bcero | Cemectp Ne6

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETO0): 48 48
B ToMm uncie:

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOAyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYydYArOIIUXCS C
NeTArOTHICCKUMH paOOTHUKAMU U (WUJTH ) JIUIIAMH, TIPUBIIEKAEMBIMH K pear3aIiu
o0pa3oBaTeNbHOM MpOrpaMMbl HAa HUHBIX YCIOBHUSX, TMPU IPOBEICHHUU
IPOMEKYTOUHOM aTTecTanuu cocTaBiseT 60 akageMruueckux Jaca (oB).

3.4. Ilpu oOy4eHHNH TI0 HHAUBUAYAIbHOMY YICOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM TUCIUIUIMHBI (MOJIYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaronuxcs, a Takke B hopme
KOHTAKTHOH paboThl 00YUYarOIIUXCS C IMeJarornyecKuMu pabOTHUKAMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K Peasiu3aIliu 00pa30oBaTEIbHON MPOTrpaMMBbl HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOYHOM aTTECTAIINH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO TUIIA.

TemaTuKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHUe

1 |OcHoBHBIE (pr3MYECKHE CBOWCTBA KAMEIbHBIX KUIKOCTEH.
PaCCManI/IBaGMI)IC BOIPOCHI:

= IIOHATUC KAIICJIIbHBIX )KI/I)_IKOCTGI\/‘I;

- (I)I/I3I/I‘JCCI(I/I€ CBOﬁCTBa KaIlCJIbHBIX )KHHKOCTGﬁ (HHOTHOCTB, BA3KOCTb, TCKYYCCTb U ,Hp.);
- CUJIbI, HeﬁCTBylomHe Ha )XUIKOCThb,

- JaBJICHHUC.

2 |'mapocraTHka, OCHOBHOE YpaBHEHHUE, CHIIa AaBJICHHS HA TNIOCKHE U KPUBOJIMHEHHbIE

ITOBEPXHOCTHU.
PaccmaTpuBaemble BOIIPOCHI:

- THAPOCTaTHYECKOE JaBJICHNE U €T0 CBOMCTBA;

- OCHOBHOE YPaBHEHUE IMIPOCTATUKU;

- ypaBHeHHe Diniepa;

- CUJIa AABJICHUS XKHUJKOCTU HA IUNIOCKYIO CTEHKY;
- 3aKOH Apxumena.

3 |OcCHOBBLI KHHEMATHKH KHIKOCTH.
PaccMarpuBaeMble BOIIPOCH:
- OCHOBHBIC TOHATUA U OIIPCIACTICHUSA,

- ypaBHEHHE PacXO0B.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

JnHamuKa XuaKocT. Y paBHeHue bepHyim.

PaccmarpuBaembie BONPOCHL:

- ypaBHeHue bepHyu U1 3JIeMEHTapHOU CTPYHKH UAEaIbHOM KUIKOCTH;
- ypaBHeHHEe bepHyIM 11 TOTOKA peanbHOM KUIKOCTH;

- Tpy6Oka [uTo;

- pacxonomep Bentypu.

Pexxumbl ABMKEHUS KUIAKOCTH. ] HIpaBIMUECKHUE CONPOTUBIICHUS.
PaccmaTpuBaemble BOIIPOCHI:

- pexuMbl ABMKeHus xuakoctu. Gopmyna PeliHonbaca;

- MECTHBIE COIIPOTHBIIEHH. Y paBHeHNE BelicOaxa;

- COTIPOTHUBIICHUS 110 JuTHHE. Y paBHeHHNe Beticbaxa-/lapcu;

- pusnueckmii cMBICT K03 PHUIIEHTA TIOTEPE.

JlamuHapHBIA U TYpOYJICHTHBIA PEKUM IBUKEHUS SKUKOCTH.
PaccmaTprBaemble BOIIPOCH:

- JaMUHAPHBIN PEKUM ABHKEHUSI )KUIKOCTH B KPYTIIBIX TPyOax;

- ompeJieNieHe pacxojia B TpyOOIpOBOie IPU IAMHHAPHOM PEXUME;

- hopmyna ITyazeiins;

- TypOyJICHTHBII PEeXKUM ABWKEHUS JKUAKOCTH;

- rpaduk Hukypansze.

['uapaBnuyeckuii pacyeT TpyOOIpoBoaa.
PaccmatpuBaembie BOMPOCHL:

- pacueT TpyOOIpPOBOA OJTHOTO AUAMETPA;

- CaMOTEYHBIH TPyOOIPOBOI;

- MOCJIeIOBaTeNIbHOE COSTMHEHNE TPYOOIIPOBOIOB;
- MapajuIeIbHOE COCTUHEHUE TPYOOIIPOBOIOB;

- pa3BETBIICHHBII TPYOOIIPOBO/;

- cu(oHHBIH TPyOOTIPOBOT;

- TpyOOIPOBO] C HACOCHOH MOIavYeH )KHUIKOCTH.

IM'mapaBauyeckuit yaap.

PaCCManI/IBaeMLIe BOIPOCHI:

- KoJie0aTeIbHBIH MPOoIecC B TPYOOTPOBOJIC P THAPABINYCCKOM YAape;
- opmyna JKykoBckoro;

- 3aIUTa TPYOOIIPOBOAHBIX CUCTEM OT THIPABIUYECKOTO yapa.

4.2. 3aHATUS CEMUHAPCKOTO TUIIA.

JlabopaTtopHbIie pabOTHI

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

N3menenne n30bITOYHOTO U BAKYYMMCETPHUYCCKOI'O JaBJICHH.

B pesynbrate BhIIOIHEHHS 1a0OpaTOPHOI paboTHI onpeiesieTcs: H30bITOYHOE M BAKKYMETPHIECKOE
JIaBJICHNE C TIOMOILBI0 MaHOMETPA M ITbE30METPa; BHIYNCIISETCS] a0COIOTHAS U OTHOCHUTEIIbHAS
HOTPEIIHOCTb BBIYUCIICHUN.

Onpe,ueneHHe YACIBbHBIX 3HepFI/Iﬁ KHUJIKOCTHU B IMOTOKC C ICPCMCHHBIM KUBBIM CCUCHUCM.
B pesynbrarte BeIOIHEHUS Ta00paTOPHOIT pabOTHI H3MEPSIETCS THE30METPUUECKUI Harlop B TPyOOIPOBOE
C Pa3IMYHBIMHU CEYCHUSMHU; 110 PE3yIbTaTaM BBIYHCICHUN CTPOUTCS IpaduK HAIopa.

OnpeneneHne peKMMOB JBUKEHUS KUJKOCTH.
B pesynbrate BhIOIHEHHS 1a00paTOpHOH paboThl Ha OCHOBE MPOBEJCHHBIX OIBITOB M HA OCHOBE
PEe3yJIbTaTOB BEIYHMCICHHUH ONIPEAEsIeTCs PeXXUM TEUEHHS )KUIAKOCTH (JIAaMUHAPHBIHN, TYpOYJIEHTHBIN)




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

Omnpenenenre TUIPaBINYECKUX COMPOTUBICHUN MO UIMHE HAIOPHOTO TPyOOmnpoBoia U

koaddurmenta Jlapcewu.
B PE3YyIbTATE BBINTOJTHCHU na6opaT0pH0171 pa6OTI)I OIPEACIAIOTCA TUAPABIINYCCKUC COITPOTUBJICHUS 11O
JUIMHE HaIlOpHOTO TpyOomnpoBoaa u ko3 dunuenra lapcu.

Omnpenenenne Ko3PHUITUEHTA MECTHBIX THIPABINYECKUX COMPOTHUBICHH.
B pesynbrate BhINoIHEHHS 1AOOPATOPHOI PabOTHI ONPENEIIOTCs KOI(PPHUIIMEHTa MECTHBIX
THIPABINYECKUX CONPOTHBICHHUM.

N3yueHne ruapaBiInyecKkoro yaapa.
B pesynbrate BeITOTHEHHS JTAOOPATOPHOI pabOTHI IEMOHCTPUPYETCS THAPABINYECKUN yaap,
BO3HHKAIOIINIT B TPYOOIIPOBO/IE; PACCUNTHIBAIOTCS] OCHOBHBIE MTAPAaMETPhI THAPABINYECKOTO yaapa.

HcreueHnue KUAKOCTHU 9C€PE3 OTBCPCTUA U HACAAKH.
B PE3YyIbTATE BBINTOJTHCHU J'Ia60paTOpHOI71 pa6OTI)I JACMOHCTPUPYCTCA UCTCUCHUC YE€PE3 PA3JIMIHBIC
OTBEPCTHA U HACAAKH, PACCUNTLIBAIOTCA OCHOBHBIC ITapaMETPhI.

[IpaxkTnueckue 3aHsaTHs

/11

TemaTuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

OcHoBHOE YpaBHCHUEC THAPOCTATHKH. PaBHOBecue JKHUIKOCTU B COCYyHax.
B pe3ynbrare BHINOIHEHUS MPAKTUUECKOTO 3aJaHUS PACCMAaTPUBAIOTCS 3a1a4t 11 3aKpEIIeHUs
OCHOBHOT'O YPaBHEHUS THAPOCTATUKHU, 3aKOHA ApXHUMea.

I[aBJ_IeHI/Ie KHUIOKOCTH Ha IIJIOCKHUE U KpI/IBOHI/IHeI\/JIHI)Ie HOBerHOCTI/I.
B PE3YIBTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3a/IaHUI paCCMaTPUBAIOTCA 3aJa9U U 3aKPETIIICHUS TEMBI
«I[aBJ'ICHI/IC KHUIKOCTH HaA INIOCKHE U KpHBOHHHCﬁHLIC TIOBEPXHOCTHI.

VYpasaenue bepHyiu 1t MOTOKa peanbHOM KUIKOCTH.
B PE3YIbTATE BBITOJIHCHUS MPAKTUICCKOIO 3a/IlaHUs paCCMATPUBAIOTCA 3aJavur IJI 3aKPCTIJICHUA
YpaBHCHUA BepHynm/I JJIA TIOTOKa peaanoi/i KHIKOCTH.

FI/II[paBJII/ILICCKI/Ie COIMPOTHUBJICHUS.
B pesynbrare BRINOIHEHUS MPAKTHYECKOTO 3aJaHUS PACCMATPHUBAIOTCS 3a/1a4H IS 3aKPETICHUS
ypaBHeHus Belicbaxa, [lapcu (MecTHBIE U O JJTUHE MTOTEPH).

Pacuet Tpy6oIIpoBOI0B NpH MOCIIEA0BATEIBLHOM U NAPAUIEIBHOM COEIMHEHUN TPYO

pasHOro amamMeTpa.
B PE3YIbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHUs paCCMATPUBAIOTCA 3aJavun U1 3aKPCIJICHUA pacyeTa
TPY6OHpOBO,HOB napaJyIeJIbHOI'O U MOCJICAOBATCIBHOIO COCAUHCHUA.

Pacuer TpY6OHp0BO)10B pu UBMCHCHUU pacxoJia BAOJb ITYTHU U pacycCT BOI[OHpOBOI[HOf/'I

CCTH.
B PE3YIBTATE BBINTOJTHCHUSA MPAKTUYCCKOTO 3aJIlaHUs paCCMAaTPUBAIOTCA 3aJa4uu 1JIA 3aKPCTIIICHUA }IaHHOﬁ
TCMBI.

[MunpaBnuyeckuii yaap B TpyoOax.
B PE3yIbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus paCCMATPUBAIOTCA 3aJavur U1 3aKPCTIJICHUA TEMBI 110
rujpaBinaeckomy yaapy (popmyina KykoBckoro).

HcreueHue KHUAKOCTHU 9CPE3 OTBCPCTUA U HACAAKHU IIPU TOCTOSIHHOM U IICPEMCHHOM

Harope.
B PE3YIbTATE BBINIOJIHEHUA IIPAKTUICCKOI'O 3aJaHU paCCMAaTPUBAIOTCA 3aa4i Ha HCTCUCHUE Y€PE3
OTBEPCTHA 1 HACAIKH.

4.3. CamocrosiTenbHas padoTa 00yJarOIInXCs.




No .
Bun camocrosiTenbHO#M paboTh
/T
1 |IIpopabotka yueOHOro Marepuana no yueOHOM 1 Hay4HOU JauTeparype
2 | BoimonHeHue pacueTHO-Tpaduueckoi paboThI.
3 | IloaroroBka K MpOMEXYTOYHON aTTEeCTAIINH.
4 | TloaroToBKa K TEKyIeMy KOHTPOJIO.

4.4. TIpumepHbIi IEpeUeHb TEM pacdyeTHO-Tpaduueckux padbot

B pamkax pacuetHo-Tpaduueckoil paboThI BBIMOIHSAETCS pacdyeT OJHOTO U3
MIPETOKCHHBIX BAPUAHTOB 3a/IaHUIA B COOTBETCTBUU C MTApaMeTpaMu, yKa3aHHBIMH
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 BeIMOMHEHUHU pacueTHO-TpaduuecKor paboThI OMIPEACIIIETC:

Yacts 1. [IpomyckHas ciocoOHOCTH TpyOompoBoaa (2 cirydasi) U JaBJICHUE 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 JTUHUM;

2. WccnenoBanne M3MEHEHUM pekrMa HACOCHOM YCTaHOBKH (IapajiebHOe
U TIOCJIEJIOBATENIbHOE COeIMHEHNE) 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. Yacrs 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 nacoca 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 nHacoca 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. llepeueHs wu3MaHUU,

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 TIONMTEXHNUECK i yHIBepenTer, | (AaTa odpamenns: 01.04.2023). -
2013. — 139 ¢c. — ISBN 978-5-398-01100-5. TeKCT: SICKTPOHHEIH.

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. JleoutseB, M. A. Bapamesa. — 2-¢ 3. | | CKCT: DNICKTPOHHBIH.

— 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
rOCYJapCTBEHHBIN 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. Kymunos ; oz pegaxiueii B. A. Kynuuopa. — 4-¢ | T€KCT: 2IEKTPOHHBIH.

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

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HMCIOJB30BAThCS TMPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

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

Hayuno-texuunueckas oubauorexka PYT (MUNT) (http:/library.miit.ru)

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

O6mue wuHOpMAIMOHHBIE, CIpaBOYHbIE W TOUCKOBBIE «KOHCYNbTaHT

[Tmroc» (http://www.consultant.ru/),

«Tapanaty (http://www.garant.ru/),

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

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

7. llepeueHb  JNHIIEH3UOHHOTO H  CBOOOJHO  PACHIpPOCTPAHSIEMOTO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,

HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).

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

8. Ommcanne MaTepHAIbHO-TEXHUYECKOU 0as3bl,

OCYIIIECTBJICHUS 00pa30BaTEIILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



YdeOHble ayauTOpPUH JUIsI TPOBEACHHUS Y4EOHBIX 3aHSATHH, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMH I€MOHCTPAIMOHHOTO0 000pY10BAHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUMU:

3auer B 6 cemecTpe.

10. OuenouHbIe MaTEPHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
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



