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[Iporpammy cocraBmi(u):
KaHO. mexw. Hayk, 0oy., I opoeee Andpeii Anamonveguu;

[pu pa3paboTke pabodueii mporpaMMBbl AUCIHUILIHHEI (MOIyms) "I HIpaBIuKa ¥ THAPOITHEBMOIIPHBO" B OCHOBY TIOJIOKCHBI:

1. dexmepanbHBII TOCYIApCTBEHHBIH 00pa30BATEIbHBI CTaHAAPT BBICHIEr0 OOpa30BaHMS - CHEHHAIUTET IO CHEHATLHOCTH
23.05.01 Ha3emHBIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpencTBa (mpuka3 MunoopHayku Poccnn ot 11.08.2020 1. Ne 935).

2. Yuebnsiii ran: CrenuraibHOCTh 23.05.01 Ha3zeMHbIe TPAaHCIOPTHO-TEXHOJIOTHYCCKUAE CPEICTBA
Cneumnanuzanusi ABTOMOOWIN W TPakTopbl, ogo0peHHblid YueHbiM coBeroM PI'BOY BO Uyamickuit 'AY ot 20.02.2026 r.,
npoTtoxoia Ne 09.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapenpoit Amateipe A.C.

3aBexyromuii BeIycKaromeit kagenpoit Amateipes A.C.
[pencenarens MeToandeckoii komuccenu axynprera 'aBprios B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

pa3BUTHE y CTYACHTOB CIOCOOHOCTH CaMOCTOSITENIFHO pemaTh B Oymymied HH)XKCHEpPHON AEATENbHOCTH MHOTOYHCICHHBIE
BOINPOCHI, HEMOCPEACTBEHHO CBsS3aHHbIE C paboTOil pa3sNMYHBIX TUAPABIMYECKUX ycTpoiicTB. OpHEHTHpOBAaTbCS B
IIPOU3BOACTBEHHBIX YCIOBUSX HMX PabOTl M HAXOAUTh B 3aBUCHMOCTH OT YCIOBHH COOTBETCTBYIOLIME TEXHHYECKHE
pELIEHNUsT OCBOCHUE OCHOBHBIX 3aKOHOB IIOKOS U ABHXKCHUS JKMJKOCTHU, a TAKKE METOAOB UX MPAKTHUYECKOTO IPUMEHEHHUS.
O3HaKOMIICHHE C THAPABIMYECKUMH MAIIUHAMH, THIPABINYECKOTO M ITHEBMATHYECKOTO MPUBOAOB, THIPABINYECKOTO H
ITHEBMAaTHYECKOTO TPAHCIIOPTa, 4 TAK YK€ TEOPETHMYECKUMHU METOJAMHM pPacyeTa OCHOBHBIX MX IIapaMETPOB U IpaBHIIAMH
mo00pa 1Mo OCHOBHBIM XapaKTEPUCTHKAM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Ik (pazmen) OITOIT: b1.0
2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIErocs:
2.1.1
2.1.2
2.1.3 1\
2.2 | JucuMIMHBI M IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHE JaAHHON AMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK

npeanecTByoIee:

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIITUITJIMHBI

(MOYJIs)

OIIK-1. CriocoOeH CTaBUTh U pellaTh HHXEHEPHBIC H HAyYHO-TEXHUYCCKUE 3a7a4t B cepe CBoeH MpodhecCHOHaIbHOM
JIESITETBHOCTH M HOBBIX MEXIUCIMIUTHHAPHBIX HAIIPABICHUH C UCTIOJIb30BAaHHEM €CTCCTBCHHOHAYYHBIX, MATEMATHUECKUX H
TEXHOJIOTHYECKUX MOJICIEH;

OIIK-1.1

3HaeT crnocoObl pelIeHns] HH)KEHEPHBIX U HaydHO-TeXHUIECKHX 3a1a4 B cepe cBoei MpodecCHOHANBHOMN eITeTbHOCTH

C UCTIOJIb30BAHUEM €CTECTBEHHOHAYIHBIX, MATEMATUYCCKNUX U TEXHOJIOTUYCCKUX Moaeneﬁ

OIIK-1.2

‘YMeer npuMeHsITh B cepe cBoeit MpodecCHOHANBHON esTeTbHOCTH HOBbIE MEXKIUCIUILIMHAPHbIE HATIPABIICHNUS C

HCII0JIB30BAHUEM €CTCCTBEHHOHAYYHBIX, MATCMAaTUYCCKUX U TEXHOJIOTUICCKUX MoJieen

TIK-3. Criocoben aHau3upoBaTh 3G (HEKTUBHOCTD ACATSILHOCTH CEPBUCHOTO IIEHTPA

T1K-3.2 3naer ¥ UCHOIB3YET METO/IBI aHATTN3a U PEHICHUS MPOoOIeM

B pe3yabTaTe 0CBOCHUS TUCHUILINHDBI Oﬁy‘lalﬂﬂll/lﬁCﬂ JOJIKCH

3.1 |3uarn:
3.1.1 | - ocHOBHBIE (HPU3UKO-MEXaHUYECKHE CBOWCTBA KHUKOCTH U CHIIBI, IEHCTBYIOIINE B )KUIKOCTH;
3.1.2 | - cBO¥CTBA TUAPOCTATHYECKOTO JTABJICHUS, U OCHOBHBIC 3aKOHBI IBUKECHUS KHUJIKOCTH;
3.1.3 | - Ha3HaUYeHHE U KIacCH(UKAINIO TPYOOIIPOBOIOB;
3.1.4 | - MeTOABI THAPABIMYECKOTO pacyeTa U MPOSKTHPOBAHUS TPYOOTIPOBOIOB;
3.1.5 | - 3aKOHBI UCTEUEHUS JKUAKOCTU YePE3 OTBEPCTUS U HACAJIKH.
3.1.6 | - OCHOBBI THAPOJMHAMHUYECKON TEOPUHU CMa3KH;
3.1.7 | - BUABI U PEKUMBI ABHKECHUS KUIKOCTH;
3.1.8 | - oOmIme 3aKOHBI U YpaBHEHHUSI CTATHKH U JUHAMUKH KHUIKOCTE;
3.1.9 | - cymiecTByrolIMe THIPABINYECKHE U THEBMATHUECKUE CUCTEMBI:
3.1.10 | - 3aKOHBI ABMKEHUS M PABHOBECUS KHJIKOCTEH;
3.1.11 | - kmaccuuKaIio THAPOIHEBMOTIepeiad, 001acTH MPUMEHEHUS THIPOIPHUBO/IA  THEBMOTIPUBO/IA,;
3.1.12 | - MeTOaMKY pacyera U MPOSKTUPOBAHUS; THIPABIMUECKIX MALIHMH U 00ObEMHBIX THAPOIepeay;
3.1.13 | - ocoGeHHOCTH KOHCTPYKIIMH U pacueThl Ha 6€30MacHOCTh, IPOYHOCTh, HAZIGKHOCTh U MPOU3BOAUTENIEHOCT Pa3IMIHbBIX
THJIPABIMYECKUX CXEM.
3.2 [ Ymern:
3.2.1 | - npUMEHATH OCHOBHBIE YpaBHEHUS TUAPOCTATUKU M THIPOAUHAMUKH KUIKOCTH;
3.2.2 | - ocymmecTBUTh THAPABINUECKUI pacdeT IPOCTOro U CI0KHOTO TPYyOOIIPOBOIOB;
3.2.3 | - cOCTaBIIATh THIPOIHEPTETUIECKUI OallaHC HACOCHOH YCTAaHOBKH;
3.2.4 | - npUMEHATh YpaBHCHUE TUHAMUYECKOTO PaBHOBECHUS PAaBHOMEPHOTO TIOTOKA.
3.2.5 | - npuMeHATh GOPMYJIBI TSI OTIPEeNICHHs KOAPPHUIMEHTa THAPABINICSCKOTO COMPOTHBIICHHUS
3.2.6 | - npuMeHsATH 00IIKe 3aKOHBI U YPABHEHHUSI CTATUKH U JUHAMHKH JKUIKOCTEH, 3aKOHBI JBHYKCHUSI U PABHOBECHSI
JKHUJIKOCTEH;
3.2.7 | - ocBaMBaTh CYIIECTBYIOIINE THAPABINYECKHE 1 THEBMATHYECKUE CUCTEMBI:
3.2.8 | - IPUMEHATh METOJUKY pacyeTa | MPOSKTUPOBAHNUS; THAPABINUCCKUX MAIIHMH U 00BbEMHBIX THAPOIIEpEaay;




3.29]- MMPOBOJAUTH PACUCTHI HA 6G3OHaCHOCTL, IMPOYHOCTh, HAACKHOCTDH U IMTPONU3BOAUTEIIBHOCTD PA3JINIHBIX THAPABINYICCKUX

CXeM C y4e€TOM OCOOEHHOCTU KOHCTPYKIHH M YCIOBUH NPUMEHEHHS.

3.3 | IMeTh HABBIKH M (/M) ONBIT JeATEJIbHOCTH:

3.3.1 [ -pacuera 1 IPOEKTHPOBAHNUS; THAPABIMUECKUX MAIINH U 0OBEMHBIX THIPOIIEpeaad.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIA)

HaumeHoBaHMe pa3iesioB M TeM /BU]I Cemectp / | Yacos | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kype U pPaKT. | moar.
Paznen 1. 'mapocraTuka
BBeznenue B ruapaBiuky /JIex/ 2 0 OIlK-1.1 JI1.1 0 0 Ompoc
OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
Beenenue B ruapasnuxy /Cp/ 2 11 OIIK-1.1 J1.1 0 0 Ompoc
OIlK-1.2 JI1.2J12.1
IK-3.2 2.2
I'mppocraTuyeckoe JaBiieHUE U €r0 2 2 OIIK-1.1 JI1.1 0 0 Onpoc
cBoiicTBa /Jlex/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
l'uapocraTrueckoe JaBjIeHUE U €r0 2 1 OIIK-1.1 JIT.1 0 0 Ormpoc; PTP
cpoiictBa /IIp/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
T'unpocraTnueckoe 1aBjIeHUE U €TO 2 0 OIIK-1.1 JI1.1 0 0 Omnpoc, 3amuTa
cBoiictra /J1a6/ OIlIK-1.2 J1.2J12.1 n1abopaTOPHBIX
IK-3.2 J2.2 pador
I'mppocraTuyeckoe naBiieHUE U €10 2 13 OIIK-1.1 JI1.1 0 0 Onpoc
cBoiictBa /Cp/ OIIK-1.2 JI1.2712.1
IK-3.2 2.2
3akoH [lackans v ero TeXHU4YECKHE 2 0 OIIK-1.1 JIT.1 0 0 Ormpoc
npuitoxeHus /Jlex/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
3akoH [lackans u ero TeXHUYeCKue 2 8 OIIK-1.1 JI1.1 0 0 Ompoc
npuioxenus /Cp/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
Paznen 2. 'mapogunamuka
I'unponnnamuka, ypasuenue /1. 2 2 OIIK-1.1 JI1.1 2 0 IIpoGnemuas
Bepnymmu /Jlex/ OIIK-1.2 JI1.2J12.1 JIeKIUs
IIK-3.2 2.2
T'unponunamuka, ypasHenue /1. 2 1 OIIK-1.1 JI1.1 1 0 Kpyrmslii cron
bepuymmu. /TIp/ OIIK-1.2 JI1.2712.1
[K-3.2 2.2
Tunponunamuka, ypaBaenue /. 2 2 OIIK-1.1 JI1.1 0 0 Ompoc;
Bepuynnu. /J1a6/ OIIK-1.2 JI1.2J12.1 3ammra
IK-3.2 J2.2 J1a00PaATOPHBIX
pabot
Tunponunamuka, ypaBaenue /. 2 8 OIIK-1.1 JI1.1 0 0 Ormpoc
Bepuynmu. /Cp/ OIIK-1.2 JI1.2712.1
IK-3.2 2.2
I'mapasnuveckue conpotuBieHus. /JIek/ 2 0 OIIK-1.1 JIT.1 0 0 Orpoc
OIIK-1.2 JI1.2J12.1
IIK-3.2 2.2
T'unpaBiuyeckue conporusienus. /I1p/ 2 0 OIIK-1.1 J1.1 0 0
OIIK-1.2 J1.2J12.1
IK-3.2 2.2
I'mppasnmgeckue conpoTtupieHus. /J1ad/ 2 2 OIIK-1.1 JI1.1 2 0 YuebHas
OIIK-1.2 JI1.2J12.1 JTUCKYyCCHS
IK-3.2 2.2
I'mapasnndeckue conporusieHus. /Cp/ 2 9 OIIK-1.1 JIT.1 0 0 Ormpoc
OIIK-1.2 JI1.2J12.1
IIK-3.2 2.2
T'unpaBnuyeckuil pacuer 2 0 OIIK-1.1 J1.1 0 0 Omnpoc
TpybornpoBooB /JIek/ OIIK-1.2 JI1.2712.1
IK-3.2 2.2




T'unpaBnuyeckuil pacuer 1 OIIK-1.1 J1.1 Kpyrustii cron
Tpybomnposoaos /I1p/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
I'mppaBnuyeckuil pacuer 11 OIIK-1.1 JI1.1 Onpoc
Tpydomnposoaos /Cp/ OIIK-1.2 JI1.2J12.1
I1K-3.2 J2.2
Hcreuenue )KUAKOCTH Yepe3 OTBEPCTUS U 0 OIIK-1.1 JIT.1 Ormpoc
Hacaakd. /Jlex/ OIIK-1.2 JI1.2J12.1
[K-3.2 2.2
HcTeyeHue KUIKOCTU Yepe3 OTBEPCTHS U 0 OIIK-1.1 J1.1 Ompoc
Hacamku. /TIp/ OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
Hcreduenue xKUIKOCTU Yepe3 OTBEPCTUS U 0 OIIK-1.1 JI1.1 Omnpoc;
Hacaaku. /J1a6/ OIIK-1.2 JI1.2J12.1 3ammra
IIK-3.2 2.2 1a60PaTOPHBIX
pador
Hcreuenue xKUIKOCTH YepE3 OTBEPCTUS U 11 OIIK-1.1 JI1.1 Onpoc
Hacaku. /Cp/ OIIK-1.2 JI1.2J12.1
IK-3.2 J2.2
T'uppapnuyeckuii ynap /JIex/ 0 OIIK-1.1 JI1.1 Ompoc
OIIK-1.2 JI1.2J12.1
[K-3.2 2.2
T'uppasnmaeckuii ynap /IIp/ 0 OIIK-1.1 J1.1 Ompoc; PIT'P
OIIK-1.2 JI1.2J12.1
I1K-3.2 J2.2
I'mnpasimaeckuit ynap /J1a6/ 0 OIIK-1.1 J1.1 Ompoc;
OIIK-1.2 JI1.2J12.1 3ammuTa
IIK-3.2 2.2 1a60PaTOPHBIX
pabot
I'mppasnmudeckuit yoap /Cp/ 11 OIIK-1.1 JI1.1 Ompoc
OIIK-1.2 JI1.2J12.1
IK-3.2 J2.2
T'unpaBnuyeckue crpyu. /Jlex/ 0 OIIK-1.1 JI1.1 Omnpoc
OIIK-1.2 J1.2J12.1
[IK-3.2 2.2
I'mppasmmaeckue crpyn. /Cp/ 8 OIIK-1.1 J1.1 Onpoc
OIIK-1.2 JI1.2J12.1
I1K-3.2 J2.2
be3nanopHoe nBMKeHHE XUAKOCTH /JIek/ 0 OIIK-1.1 JI1.1 Ormpoc
OIIK-1.2 JI1.2J12.1
IK-3.2 J2.2
BesnanopHoe nBuxenue xuakoctu /IIp/ 0 OIIK-1.1 JI1.1 Omnpoc
OIIK-1.2 J1.2J12.1
IK-3.2 2.2
besnamoproe amxenne xkuaxoctu /Cp/ 11 OIIK-1.1 J1.1 Onpoc
OIIK-1.2 JI1.2J12.1
I1K-3.2 J2.2
I'mapasnuveckue MammHb! /JIex/ 0 OIIK-1.1 JIT.1 Orpoc
OIIK-1.2 JI1.2J12.1
IK-3.2 J2.2
T'unpaBnnyeckue mammnsl /IIp/ 1 OIIK-1.1 J1.1 Omnpoc; PTP
OIIK-1.2 JI1.2J12.1
IK-3.2 2.2
I'mppasnmgeckue MamuHs! /J1a6/ 0 OIIK-1.1 JI1.1 Omnpoc;
OIIK-1.2 JI1.2J12.1 3ammra
I1K-3.2 2.2 71a60PaTOPHBIX
pabort
I'mnpaBimaeckue MammHs! /Cp/ 12 OIIK-1.1 JI1.1 Onpoc
OIIK-1.2 JI1.2J12.1
I1K-3.2 J2.2
I'maponHeBMOnprBOIbI /JIeK/ 0 OIIK-1.1 JI1.1 Ompoc
OIIK-1.2 JI1.2J12.1
[K-3.2 2.2




T'upponresmonpusoast /I1p/ 2 0 OIIK-1.1 J1.1 0 0 Omnpoc

OIIK-1.2 JI1.2J12.1

IIK-3.2 J2.2
I'mnpomuaeBmonpuBoas! /Cp/ 2 10 OIIK-1.1 JI1.1 0 0 Onpoc
OIIK-1.2 JI1.2J12.1
I1K-3.2 2.2
Paznen 3. Dx3amMeH
IToaroroBka, ciaya sk3amena /Ox3aMen/ 2 9 OIIK-1.1 JI1.1 0 0
OIIK-1.2 JI1.2712.1
TIK-3.2 J2.2

5. ®OHJ]I OHEHOYHbIX CPEJCTB

5.1. ITpumepHBbIii NepeyeHb BOMPOCOB K 3a4eTy

He npenycMoTpeHO y4eOHBIM IIIAHOM

5.2. IIpuMepHbBlii NepeyeHb BONMPOCOB K IK3aMeHY

Ucropus passutust Hayku «l'uapaBiukay.

OCHOBHBIC (pU3MYECKHE CBOWMCTBA JKUIKOCTEH U Ta30B.
I'mapocraTuyeckoe aBlIEHUE U €T0 CBOMCTBA.
OCHOBHOE ypaBHEHHE TUApPOCTaTHKH (Diiepa).
CyMMmapHas cujia THAPOCTATUYECKOTO MaBlIEHHsS >KUAKOCTH Ha IUJIOCKHE MOBEPXHOCTU M TOYKA €€ MPHIIOKEHHUS.
CymMMapHasi Criia THIPOCTATHYECKOTO MAaBJICHUS XHUAKOCTH Ha KPHUBOJMHEHHBIC TOBEPXHOCTH (3aKOH ApxXmumena).
OTHOCHTENEHOE PABHOBECHE JKUIKOCTH.

8.I'mapocraTnyeckue MeXaHU3Mbl (THAPABIMYECKUN TOMKPAT, IPECC, MYAbTHILIUKATOP, THIPOAKKYMYIISTOP).

9.KuHemaTuka >KUAKOCTU U ra3a. OCHOBHBIE MOHSTHUS B THAPOANHAMHUKE.

Nounbkwh -

10. VYpaBHeHHE HEPa3pbIBHOCTU IIOTOKA.

11. JlamuHapHBINA pexxuM ABukeHUS xunkoctd. Kpurepuii Pelinonbaca.

12. TypOynaeHTHBIH pEXUM ABHKEHUS >KUAKOCTH.

13. VYpasuenue JI. bepHymin Ui aeMeHTapHONH CTPYHKM HMII€aJIbHOW M peaibHOM MKHUIKOCTH.
14.Ypasuenue Jl. bepHyiu a1 HOTOKa peanbHOM KUAKOCTH. [ eoMeTpruyecKuii CMBICI.

15. OHepretuueckuii cMeicn ypaBHeHHA /[l. bepHymmm.

16. ITotepu Hamopa mo uHe TpydborpoBona. Popmyna Jlapcu-Beiicbaxa.

17. Koa¢pdummenT rugpaBmimgeckux MOTeps I TYpOYJICHTHOTO peXHuMa.

18. Mecrnble notepu Hanopa. @opmyna Hapcu.

19. I'unpaBiaudeckuii pacder KOPOTKOrO TPyOOIIPOBOJA.

20. I'uapaBnudeckuii pacdeT MoCIeN0BaTEeIbHO U MapaJICIbHO COSTUHEHHBIX TPYO.
21. HcredeHue XUAKOCTH 4epe3 OTBEPCTUE B TOHKOU CTEHKE.

22. Hcredyenue XuAKOCTH Yepe3 HACaAKH.

23.McreueHue >XUAKOCTH IIPpY IepeMeHHOM Harope. OnopoXHEHHE IPU3MaTHYECKOTO cocya.
24, Cua Bo3eiCTBUS CTpyH (TOTOKA) HA TBEPIYIO CTEHKY.

25. IIpamoii ruapasnuyeckuii ynap. ®@opmyna H.E. XKykosckoro.

26. Henpsmoii runpasnudeckuid ynap. Jlokanuzanus ruapoynpapa.

27. JIBrxenue xuakoctu B yotkax. @opmyna [llesn.

28. Knaccnduxanus ruapaBIndeckuX MarliH.

29. Krnaccuduxamnus Hacocos.

30. YerpoiicTBo u paboTa HEHTPOOSKHOTO Hacoca.

31. IIpon3BOAUTENBHOCTD, HAIOP, MOLIHOCTD U K.I1.J. HACOCOB
32.0cHOBHOE ypaBHEHHE JOMacTHBIX MamuH. @opmyna Ditnepa.

33. OCHOBHBIC XapaKTEPUCTUKU IIEHTPOOEKHOTro Hacoca (Harop, pacxoi | K.I.J. OT MOJa4d - rpaduKH).
34, Pabora Hacoca Ha TpyOONPOBOI.

35. [MocnenoBarenpHas U MapaienbHas padoTa HEHTPOOSIKHBIX HACOCOB.

36. PerynupoBanue paboThl HEHTPOOESKHBIX HACOCOB.

37. [penenpHast BBICOTa BCAachIBaHMS HacocoB. KaBurarus.

38. THITEI 1 MapKH IIEHTPOOESKHBIX HACOCOB.

39. OceBble HACOCHL.

40. BuxpeBbie HacoChl.

41. Bonoctpyiiaslit Hacoc.

42. Dpmudr.

43. I'maporapan.

44. INopurHeBsle HacOCHl (OAMHAPHOTO, TBOHHOTO, TPOHHOTO U AU (PEPEHIINATEHOTO NCHCTBU).
45. AKCHaNbHO-TUTYH)XEpHBIE HACOCH! C HAKJIOHHBIM OJIOKOM M C HAKJIOHHBIM JTHCKOM.

46. ITrymKxepHBIE HACOCHI PSITHOTO PACIIONIOKEHUS (TOIIMBHBIC HACOCHI AM3ENBHBIX JBUTATEINICH).
47. Juadparmennsie Hacocsl (0€H30HACOC).

48. [lecTrepenHble HACOCHI.

49. PoropHo-mnacTiHYaTRIE HACOCHI.

50.BeHTHIISATOPBHI.




51.Komnpeccopsl.

52.MIcTOYHUKH BOOCHAOKEHUS.

53.TpeboBaHus, MPEABABISIEMBIC K KAUECTBY BOJIBI.

54.HopMBbI ¥ peKUMBI BOIOMOTPEOICHHS.

55.Boao03a0opHbBIE COOPYKEHUS U3 MOBEPXHOCTHBIX HCTOYHUKOB.
56.Bo03a60pHBIE COOPYKEHUS U3 NOA3EMHBIX HCTOUHHKOB.

57. Yayqmenue kadecTBa BOIBI HA BOJJ03a00PHBIX COOPYKEHHSX.

58. Hacocusle cranmuu. Bogonanopasle 6amau. PesepByapsl.

5.3. TeMaTuka KypcOBBIX PadoT (KYpPCOBBIX IPOEKTOB)

He mpexycMoTpeHO yueOHBIM TIIAHOM

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

Tembl 10KIa10B

[MonsTHE O THIPABIMKE KaK O HAayKe.

Cuibl, AEUCTBYIOIINE HA KUIKOCTb.

OcHOBHBIE CBOMCTBA KaleNbHBIX XKHAKOCTEH. CKMMaeMOCTb.

. OcCHOBHBIC CBOWCTBa KameabHBIX XuakocTell. TemneparypHoe pacimmpenue. ConpoTuBieHue pacTskeHut0. CHIbl
MOBEPXHOCTHOTO HATSKCHHUSI.

b

5. OCHOBHBIE CBOWCTBA KaIeNbHBIX KUAKOCTeH. Bs3kocTs. McmapsieMocTs.
6. I'mapocraTuyeckoe naBiIeHUE U €r0 CBOWCTBA.
7. OCHOBHOE YpaBHEHUE T'HAPOCTATHKHU.
8. JuddepeHnnanpapie ypaBHEHUST PABHOBECHS KHUKOCTH.
9. Cuna JaBiIeHUs Ha IUIOCKYIO CTEHKY.
10. Cuna naBieHUs] Ha KPUBOJIMHEHHYIO CTEHKY.
11. IIpsimMosiuHelHOE, paBHOYCKOPEHHOE IBUXKEHHE COCYAA C XKHUJKOCTBIO.
12. PaBHOMEpHOE BpallleHUE COCYAa C KHUJIKOCTBIO.
13. KunemaTtnka u quHaMuKa >KUIKOCTH. OCHOBHBIE NOHATHs. MeTObl ONMCAHUS IBMYKEHHS JKUIKOCTH.
14. Kunematuka v muHamuka sxunkocti. OcHOBHBIE M dhepeHIaabHbIe YPaBHEHNS IBHKECHHS HEBA3KOH KUAKOCTH.
15. KunemaTtnka n n1uHaMuKa KHUIKOCTH. YpaBHEHHE HEPAa3pbIBHOCTH.
16. Buxpessie u 0e3BHXpEBbIC IBIDKECHHS. Y PaBHEHUS KOMIIOHEHTOB BUXSL.
17. KunemaTtuka u quHaMuka xuakoctd. OO ciaydail ypaBHeHus1 bepHysuu.
18. KunemaTtuka u quHamuka skujakoctd. YacTHele ciydau ypaBHeHUs bepHymiu.
19. KunemaTtuka n nuHamuka xunkoctu. Marerpan Jlarpanxa.
20. KunemaTnka ¥ JUHaMHUKA XUIKOCTU. YpaBHEHUE IBMKEHUS BA3KOW JKUAKOCTH.
21. KunemaTnka u n1uHaMuKa XHUIKOCTH. YpaBHeHHE bepHyIn 1uist ra3os.
22. KunemaTtuka 1 quHaMuKa KHIKOCTU. YpaBHeHUE BepHynnu A 3JeMEHTapHOU CTPpYHKU HEC)KMMAaeMOW KMJIKOCTU.
23. KunemaTuka ¥ JUMHaMUKa KMIKOCTU. YpaBHeHUE DepHyIM A CTPyHKU BA3KOW JKUAKOCTH.
24. [Inockoe noTeHuumanbHoe ABMXKeHUE. [loTeHMan ckopocTy.
25. ITnockoe noreHnuanbHoe ABMKEHUE. DYHKIUS TOKa.
26. ITnockoe moTeHIMANEHOE ABIKEHHE. B3anMo3aMeHsAeMOCTh MOTEHIHANA CKOPOCTH U (PYHKIMU TOKA.
27. [Tnockoe moTeHLMaIbHOE IBUKEHHE. PaBHOMEpHOE ABMKEHUE, MapauIebHOE KOOPIMHATHBIM OCSIM.
28. [Inockoe noTeHuManbHOE ABMKEHUE. VICTOUHUKH U CTOKH.
29. IInockoe noTeHnuanbHOE ABMXKEHUE. [{UpKYISILIMOHHOE TEUEHUE.
30. OCHOBBI THAPOTUHAMUYECKOTO TOA00US.
31. JlamunapHoe TedeHue xunkoctu. 3akoH Ilyazeis.
32. JlamuHapHOE TedeHne kuaKocTH. Omnpenenenne KodpQuIrreHTa MponopuruoHaaIsHoCcTH B Gopmyne [lapcu-Beticoaxa.
6. YHEBHO-METOINYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIS)
6.1. Pexomenayemas quteparypa
6.1.1. OcHoBHas JIUTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Kanekun A. A. I'mapaBnnyeckue ¥ NTHEBMaTUYECKHUE PUBObI M.: Mup, 2006 15
CeTbCKOXO03IHCTBEHHBIX MAIMH: y4eOHOe TTocoone
JI1.2 | Bononsko O. C,, I'mnpaBinveckue ¥ MTHEBMAaTHYECKUE CHCTEMBI: yaeOHOoe Camapa: CamI'AY, | Dnekrpon
Beruenun A. I1., rnmocooue 2022 HBIA
Yepuukos O. H., pecypc
Mycun P. M.,
Mumnranumos P. P.
6.1.2. lono/IHNTe/IbHAS JJUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, ron | Komnu-Bo
JI2.1 [Mramxuna-I'mpura O. |I'mapaBnnka U CeNbCKOX03AHCTBEHHOE BOIOCHAOKEHHUE: CII6.: Jlans, 2017 | DmexTpoH
C., Bosixosa O. C. ydaeOHOe mocodue HBIN
pecypce




ABTOpBI, COCTaBUTENHN 3arnaBue M3narensctBo, ron | Komuu-Bo
JI2.2 | Bepbumxuii B. B., T'unpo- u nHEBMONPUBOA B KOHCTPYKLUHN TPAKTOPOB U Cankr-Ilerepbypr: | DnexTpoH

Tlorocau B. M., aBTOMOOMIIEH: yueOHOE ocoOue AJisl BY30B Jlans, 2024 HBIA

Coxounenko O. H. pecypc

6.3.1 IlepeyeHsb NporpaMMHoOro odecrneveHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | KOMPAS-3D

6.3.1.4 | Kommuext nporpamMm AutoCAD

6.3.1.5 [ MozillaThinderbird

6.3.1.6 | 7-Zip

6.3.2 llepeyenb HHGPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnextpoHHbI nepuonnueckuil cnpaBouHuk «Crucrema TAPAHT». [TonHoTekcTOBBIH, 00HOBIsAeMBIi. JlocTyn mo
JIOKaJIHOW CeTH aKaJIeMHH

6.3.2.2 | DnekrpoHHas OMOIMOTeYHas cructeMa u3aareiabcrBa «Jlanpy. [ToaHOTEKCTOBAs 3NEKTPOHHAS OMOIHOTEKA.
VHmuBHyanbHBIN HEOTpaHIMYCHHBIHN TOCTYN Yepe3 PUKCHpOBaHHEIH BHEITHIH [P anpec akageMun HeOrpaHHUYCHHOMY
KOJIMYECTBY IMOJIb30BaTeNel 13 II000H TOYKH, B KOTOPOI nMeeTcs nocTym k cetu MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh

Jocka ydeHWdeckas HacTeHHas TpexditemeHTHas (1 mT.), kadempa
nexropa HactonbHas (1 mrT.), cTom ydeHmueckmii 4-X MeCTHBIM Ha
1-404 Y4eOHast aynuTopust MeTajuloKapkace (26 wmrT.), cron mpemnopasarensckuil (1 mr.), cryn
nonymarkuit (1 mr.), ckamelika 4-x MecTHas Ha MeTajulokapkace (25
IIT.), TUTAKaT HaCTeHHBIH (1 1mIT.)

ObopynoBaHue JUISL IIPOBEIECHUS 1a00paTOPHBIX pabor:
«OmpeneneHne  peXumMa  JOBIDKEHHS — JKUAKOCTH»,  «OmbITHas
WILTIOCTPAIUs ypaBHEHUS OepHyT», «OmnpeneneHne Kod(hHuIueHTa
CONIPOTHBIEHUS», «VIcTeueHne IKUIAKOCTH 4Yepe3 OTBEpCTHA U
Hacaakw», «[MIpaBIUUECKHii yaap B HAMOPHOM TpPyOOIpPOBOIEY,
1-410 Y4eOHast aynuTopust «BomononbeMHUKH», «JlMHamMH4eckue W OOBEMHBIC  HACOCHD»,
«O0beMHBIN  THIpONPUBOY,  «[WApoTUHAMUYECKHE — Ieperadny.
OKkpaH HACTEHHBIH pPYIOHHBIA. JlocKa ydeHWYecKas HACTEHHas 3-X
aneMeHTHasi, croubl (16 mT.), cTynba ydeHudeckue (32 mr.), kadenpa
JIEKTOpa HACTOJbHAs, CTEUIaXH, Cel(, CTYI MOIYMSITKHA YepHBIH,
CTOJI IPENOaBaTeNbCKHUiT (2 mT.)

Cronsl (28 mwT.), cTymbst (48 mT.), mKad U CTEIIaXH C JUTEPaTypOH,

1-204 IMomemenne s KOMITBIOTEpHAsT TEXHHKA C BO3MOXKHOCTBIO TIOJAKIIOYCHHS K CETU

i camocrostenbHol paboter | "MHTepHeT" WM obecriedyeHMeM ~— OOCTyma B 3JIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BATENBHYIO CpeIy OpraHu3anuu(4 mrT.).
KoMmbprotepHass TeXHHKa C BO3MOXKHOCTBIO IOJKIIOUCHUS K CETU
"UnTepuer” u  olecriedeHHMeM  JoOCTyna B 3JCKTPOHHYIO

123 Tlomermienue nist MH(POPMAIIMOHHO-00pa3oBaTeNbHyl0  cpeay opranmsanmuu(19 mr.),

CaMOCTOSATEIbHOM paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 INT.), CTYIbA
yuenuueckue (34 wmrT.), cryaest w/m (18 mT.), cremmaxu ¢
muTepartypoii, Buaeoysennuutens Optelec Wide Screen (1 mir.)

8. METOIMYECKHUE YKA3AHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Crnenndukoit 3a049H0i (HOpMBI 00yUEHHS SBICTCS Mpeodianaroniee KOJIMIECTBO YaCOB CaMOCTOSTEIBFHON PabOTHI 10 CPaBHCHUIO C
AYMUTOPHBIMH 3aHATHAMH, I[I0O3TOMY METOJMKAa H3Y4CHHsI Kypca MpeIycMaTpuBacT HapsimLy C JIEKIUSIMH, JabOpaTOpHBIMU U
NPAKTHYCCKUMHU 3aHATHSIMH, OPraHHU3al[HI0 CaMOCTOSTEIBHOW pabOThI CTYACHTOB, IPOBEICHHUEC KOHCYIbTALUH, PYKOBOJCTBO
JOKJIaJaM{ CTYICHTOB Uil BBICTYIUICHUS Ha HAYYHO-TIPAKTHYCCKUX KOH(EPEHIMAX, OCYIIECTBICHHUE TEKYIIEro, MPOMEKYTOYHOTO
(hopM KOHTpOJIS.

CTymeHThl, HM3yYarolye TUCHUIUINHY «[HWapaBIuKa W THUAPOIHEBMOIPHBOM» JOJDKHBI 001agaTh HAaBBIKAMH pPabOTHI C y4eOHOM
JUTEPATypoil W APYrUMH HH(DOPMALMOHHBIMH HCTOYHMKAMH B TOM 4YHCIIC, WHTEPHET-caliTaMu, a TakkKe BIAJCTh OCHOBHBIMU
METOaMH, TEXHUKOW U TEXHOJIOTHEH cOopa 1 00paboTKH HHPOPMALIUH.

CamocrositenbHasi paboTa CTYICHTOB 3a04HO# (opMbl 0OyueHHs NODKHA HAaYMHATHCS C O3HAKOMJICHHsI ¢ pabouell mporpaMmoii
JUCHUIUIAHBI, B KOTOPOW MEPEYMCICHBl OCHOBHAS W JOIOJHUTEIbHAS JHUTEpPaTypa, y4eOHO-METOIMYCCKHE 3aJaHus HEeO0OXOIUMBbIC
JUTSL M3Y4EHHS TUCIUILIHMHBI M PaOOTHI HA Ta00PaTOPHBIX, TPAKTHUCCKUX 3aHATHIX.

[penonaBarenb B IPOIECCE AYAUTOPHBIX 3aHITHH OCBEIIACT OCHOBHBIC KIIFOYEBBIC TEMbI AMCHUIUIMHBI U 0OpallacT BHUMAaHHE
CTYJICHTOB Ha TO, YTO OHHU JOJDKHBI BCIIOMHHTH W3 PaHEE IOJyICHHBIX 3HAHUHA. V3ydeHWe KaIOW TEMbI CIICAyeT HAYHUHATH C
BHHMATEIBHOTO O3HAKOMIICHHs ¢ HabopoM BompocoB. OHU OPHEHTUPYIOT CTYIEHTA, MOKAa3bIBAOT, YTO OH JOJDKEH 3HATh M0 JaHHOU
teme. Crieyer MMeTh B BHAY, YTO YY4COHHK WM ydeOHOE MOCOOHME MMEET CBOIO JIOTHKY MOCTPOCHHS: OJHH aBTOPHI OoJiee MIMPOKO,




a gpyrue Oojee y3KO pacCMaTpUBAIOT Ty HIM HHYIO mpoOimemy. IIpu m3ydenum mr000# TeMsl paboued mporpaMMbl CIeTyeT
HOCTOSIHHO OTMEYaTh, KaKUE BOINPOCH! (IIyCTh B MHOMN JIOTMYECKOH IOCIIEIOBATEILHOCTH) PACCMOTPEHBI B JAHHOW INIaBe ydeOHHKa,
ygebHOTO mocoOus, a Kakwe omymieHsl. Ilo 3aBepmieHHM paOOTHI HaJ yY4eOHHUKOM [MOJDKHA OBITH SICHOCTH B TOM, KaKHE€ TEMBI,
BONIPOCHI TPOTPaMMbI Y4eOHOTO Kypca BBl YK€ M3y49MIM, a Kakde MPeACTOMT H3YdUTh II0 JAPYIUM HCTOYHHKaM. B ciydae
BO3HHKIINX 3aTPYJHEHUI B IIOHMMAHHWU Y4eOHOTO MaTepHaia ClieqyeT OOpaTHThCS K JPYTHM HCTOYHHKAM, TA€ M3JIOKEHHE MOXKET
OKazaTbCst 00JIee JOCTYITHBIM.

[loHnMaHMe U ycBOEHHE COJEp)KaHMSA Kypca HEBO3MOXHO 0€3 YeTKOro 3HaHHS OCHOBHBIX TEPMHUHOB M HOHSTHI, MCIONB3yeMBIX B
JAHHOW IUCIMIUIMHE 1O KaXJOoH KOHKpEeTHOH Teme. [ 3TOro CTyAEHT MOMDKEH MCIOJIB30BATh ONPEAENEHHS HOBBIX TEPMHHOB,
KOTOPbIE JIaBaJINCh HA JIEKIUH, a TAK)KE B PEKOMEH/IOBaHHbBIX y4eOHbBIX U HH()OPMAIIMOHHBIX MaTepHallax.

CoBpeMeHHBIE CPE/ICTBA CBA3M ITO3BOJIIOT CTPOWTH B3aHMMOOTHOIICHHS C IPENOJaBaTe]IeM W BO BPEMS CaMOCTOATEIHLHOW paboTHI ¢
MOMOIIBI0 MHTEPHET-BUACO-CBA3M, a HE TOJIBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYIbTanui. s mpoXyKTHBHOTO OOIIeHHS
CTYIIGHTY HEoOXOJMMO BIaJeThb HaBbIKAMHM JIOTHYHOIO, IIOCJIENOBATENBPHOTO ¥ MOHSATHOTO M3JIOKEHUs CBOEro  BOIpOCA.
XenatenbHo, 4TOOBI CTYyAEHT 3apaHee HAIMCAT JIEKTPOHHOE MHCbMO, B KOTOPOM IEPEUMCIMII MHTEPECYIONIME €ro BOHPOCHI MU
BOIIPOCHI, M3y4E€HHE KOTOPHIX IIPEACTABIACTCS €My 3aTPyAHUTENBHBIM. OJTO JacT BO3MOXKHOCTH IIPEMOJABATENIO OIEPaTHBHO
OTBETUTH CTYAEHTY 110 HHTEPHET-CBA3HU U 00JIee KaueCTBEHHO MOATOTOBUTHCS K MOCTEAYIONTIM 3aHATHM.

MIPAJIOXKEHHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 ___ y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eGHOM romy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



