OINC HABYAJILHOI JUCOUTLITHA

1. Kon: 263 «lusinbna besnexay ;

2. Ha3Ba: Texuiuna mexawnika piounu i 2azy;,

3. Tun: nopmamuena;

4. PiBenb BUIIOI ocBiTH: [ (baxanasp) .

5. Pik HaBYaHH#, KOJIM NPONOHYETHCA IMCHUILIIHA: 2;

6. CeMecTp, KOJIM BUBYAETHCHA QUCHHILTIHA: 3 ;

7. KisibkicTh BcTanoBJeHux kpeautiB EKTC: 3 ;

8. [Ipi3Buine, ininiagn JexkTopa/JieKTOPiB, HAYKOBHIi CTYHiHb, mocanxa: Toxap Jlroomunra Onexcanopisua,
K.M.H., OOYEeHM.

9. Pe3ybTaTl HABYAHHS: NIC/IS 8UGYUEHHS OUCYUNTITHU CIYOEHM NOBUHEH.:

- 3HAMU: OCHOBHI (PI3UKO-MEXAHIYHI XaApPAKMepUCmuKy piouru i easy, OCHOBHI NOHAMMS MA PO3PAXYHKOBL
3anexcHocmi O 2i0pAGNIYHUX PO3PAXYHKI@ MEXHIYHUX CUcmem; MoOeli NOMOKI8 pIOuHU ma 2a3ie;
006I0K08Y Nimepamypy 3 NUMAHb, KI GUBHAIOMbCAL.

- emimu: po3s’s3y8amu 3a80AHHs N0 A3AHI 13 GUZHAYEHHAM MUCK) | CUIU MUCKY PIOUH 1 24318 HA NOBEPXHI
MEXHIYHUX CUCTEM, IX eleMenmie i 6MIimu aHaizysamuy pe3yibmamu, 6U3HaAYamu napamempu ma
2IOpABIidHI eleMeHmu HCUB020 nepepizy NOMOKY y HANIPHUX CUCMeEMAaX npu YCmaieHomy pyci,
KOPUCMY8AMUCS O0BIOHUKOBOIO NiMepamyporo.

10. ®opmu opranizauii 3aHATb: HasuUAlIbHE 3AHAMMA , CAMOCMIUHA POOOMA, KOHMPOIbHI 3AX00U;

11. lucumnmniaing, 1o nepeayoTb BABYEHHIO 3a3HAYEHOI AMCHUILIIHN: « Buwya mamemamuxay, « Dizuxay.
12. 3micT Kypcey:

I'IV/TPOAEPOCTATHKA
3MICTOBHHH MOJIYJIb 1
Tema 1. Dizuuni earacmugocmi ma cuau 6 pioKomy i 2a30n00ioHoOMYy cepedosuuii
Honamms npo mexniyny mexauixa piounu i eazy sK Hayky. Kopomkuili icmopuunuii 02nso i po3sumky.
Busnauenns piounu i easy. OcnoeHi @izuymi &racmusocmi piouHu i 2asy. 2yCmuHd, CHUCTUBICID, DOIUUDEHHS,
HUHHICTb, 8'513Kicmb. Tlonsimms npo ideanvry i peanvty piouny. Cunu, sKi 0itoms 8 piouHi.
Tema 2. Cmamuxka piounu i cazy
Tpeomem cmamuku pioun i 2azie. [lonamms npo ciopocmamuynuil muck. Bracmueocmi ciopocmamuunoco
mucky. /ugepenyiiini pieuanns cnokorwo piounu (pisnanus Einepa). Inmeepysanns ougepenyitinux pieHsaHbs
cnokoto piounu Etinepa. Buou ciopocmamuunozo mucky. Binbna noeepxms. Ilogepxmsa pienoco mucky.
Il’ezomempuuna noeepxwus. Ilnowuna nopiensnus. Ilpunaou ons eumiprosanns mucky. Cuna mucky Ha
naocky nogepxuio. Llenmp mucky. Entopa ciopocmamuunozo mucky. 3axkon Ilackana. I'iopaeniunuil npec.
Cuna mucky Ha KpusoiHiluHy (yuninopuuny) nosepxuio. Ilnasanus min (3axon Apximeoa).
T'VIPO/THHAMIKA TA JIHHAMIKA I'A3IB
3MICTOBHHUH MOJIYJIb 2
Tema 3. Ocnosni nonamms Ounamiku piounu i 2azy
Ipeomem Ounamixu pioun i easie. Buou pyxy pioun i eazie. Memoou o0ocniodxicenHs piouH i 2asis.
Cmpymunxosa mooenv nomoky. Ilapamempu i 2iopaeniuni enemenmu x#ueo2o nepepizy nomoxy. liopasniuni
enemenmu pycen, sSKi Hauuacmiuie 3ycmpiyaromscs 8 NPaKmuyi.
Tema 4. Ocnoeni pienanna OuHAMIKU piOUHU i 2a3y
Hughepenyianvne  pisuanns  HepospusHocmi. Pignanns — HepospusHocmi  Ofisi  NOMOKY  PiOUHU.
Jughepenyianvne pisnanusa pyxy Hee sskoi piounu (pienwsuns Eiunepa). Inmeepysanns ougpepenyianvrux
pisHAHb pyxXy Heg sa3koi piounu. [eomempuunuti, mexaniuHuu i i3UYHUL 3MICM CKIAO0BUX DIGHAHHS
Bepnynni ons ioeanvnoi piounu. Piensnna bepuyani 0na nomoky peanvuoi piounu. I eomempuunuil,
Mexauiunuil i pizuuHUll 3Micm cK1a0080i pieHanHs bepuynni 013 nomoky peanvhoi piounu. Ymosu i mexwika
suxopucmanmus pisHsauus bepuynni. Piensnnsa Bepnynni ona eazoeoeo nomoky. [ugepenyianvue pieuamHs
PYXy 8 ’a3xoi piounu. Piguanns Kinbkocmi pyxy nomoxy.
3MICTOBHHH MOJYJIb 3

Tema 5. I'iopaeniuni onopu

Peoicumu pyxy piounu i eazy. Buou ciopasniunux onopis i mpam Hanopy.

Jlaminapnui pesxcum pyxy: OcHogue pisHAHHA piGHOMIpHO20 pyXy. Posnodin weuoxkocmeri npu scueomy
nepepizi NOMOKy Npu JAAMIHAPHOMY pedxcumi pyxy. Bumpama nomoky npu 1amiHapHOMY pDedcumi pyxy.
Bmpamu nanopy ¢ mpy6onpogooi npu 1aMiHAPHOMY PeXCUMi pyxy.



Typoynenmuuti pesxcum pyxy: Lllaposa modenv mypoOyienmunoco nomoky. A6conomua, 6i0HOCHA i
eksisanenmua wopcmkicmo. [lonamms npo 2iopasniuno enaoxi i wopcmki mpyou. Mummesa, ocepednena
weuoKicmo, weuoxkicmes nyaivcayii. Po3nooin ocepeonenux weuokocmeti no jHcugomy nepepizi nomoxy npu
mypoyieHmHoMy pedxcumi pyxy. Bmpamu nanopy na 006dxcuni npu mypoyieHmuomy pexcumi pyxy. JJocaiou
Hixypaosze. Amnaniz epaghixa Hikypaoze. [locniou Mypina, 3ecocoa, Illesenvosa, Konvopyxa, Yauima.
Cyuacni 3anesdcHocmi 071 6uU3Ha4eHHsl 2i0pasiiuno2o Koegiyicuma mepms. Micyesi smpamu Hanopy.

3MICTOBHHH MOJYJIb 4

Tema 6. Po3paxynok mpyoonpoeooie

Ilousmmsa npo xopomki i 0082i mpy6onposoou. OCHOBHI PO3PAXYHKOBI 3ANEHCHOCMI KOPOMKUX
mpybonpoeodie. Pospaxynox kopomxux mpyoonposodié npu 6UmiKaHHi 3 HANIPHO2O pe3epsyapy npu
nocmiunomy pieHi 6 ammocgepue cepedosuwe. Pospaxynox kopomkux mpyoonpoeoodié npu umikauHi nio
pisenv. Po3paxynok acmoxkmysanvHoi ninii Hacoca. Tunu 3a0ay npu po3paxynkax KOpomxkux mpyoonposoois.

Josei mpybonposoou: Bmpamu wnanopy 6 odoseux mpybonposoodax. Illocnioosne 3’conamnus 0062uUx
mpyoonpoeodis. Ilapanenvhe 3’eOHanus 0ogaux mpybonposodis. Pospaxynox doseux mpybonposodie npu
Pi6HOMIPHIL po30aui 600U 830082 wiiAXy. Tunu 3a0ay npu po3apaxyukax 0oe2ux mpyoonposoois.

Tema 7. Bumikanus 3 omeopie i Hacaokie npu ycmanenomy pyci

TIlousmms npo omeopu i Hacaoku. Bumpama nomoxy npu 6umikanHi 3 Maio2co omeopy 6 MoHKIitl CIiHYi
npu ycmasnenomy pyci. Ilponyckna 30amuicms Maiux omeopie npu umikauui piounu 6 piouty. Ilogue i
HenogHe CMucHeHHs cmpymunu. /lockonane i HeOockoHane cmucHenHs cmpymunu. Ilonamms npo Hacaoku,
ix knacugixayis. Ilponyckna 30amuicms HACAOKU.

Tema 8. I'iopasniunuit yoap

liopasniynuil yoap 6 mpybonposooax. @opmyna M.€. JKykoecvkoeo. [lleudxicmes nowupenus yoapHoi
xeuni. Ilpsmuii i nenpsamuil 2iopasniunuil yoap. Memoou nonepedcenns 2iopasniunozo yoapy. Iiopasniunutl
mapam.

13. PekoMeH10BaHI HABYAJILHI BUIAHHA:

1. Haymenxo 1.1 Texniuna mexanixa piounu i eazy: niopyunux. Pisene: HYBITI, 2009. 376 c.

2. Koncmanminos FO.M., T'isica O.O. Texuiuna mexauixka piounu i 2azy: niopyunux. Kuis: “Buwa wxona”,
2002. 277 c.: in.

3. Jlyyenxo B.B. Texniuna mexawnika piounu i eazy: naey. nocio. Piene:HYBI'TI, 2008. 128 c.

4. Poeanesuuy IO.I1. I'iopasnixa: niopyunuk. Kuie: Buwa wkona, 2010. 255 c.: in.

5. Cnpasoynuk no cudpasiuxe/ noo peo. B.A. Bonvwarosa. 2-e uzo. Kues: Bvicwas wkona, 1984. 343c.: un.
14. 3an1aHoBaHi BUIM HABYAJBLHOI JiJILHOCTI TAa MeTOIH BHKJIAJAHHA:

16 200. nexyiii, 6 200. 1abopamoprux 3ansams, 8 200. NPAKMUYHUX 3aHAMb, 60 200. camocmitinoi pobomu.
Paszom — 90200.

Memoou:inmepakxmueni (intocmpamusHi) nekyii, eremeHmu npooremMHoi JeKyii, npakmuyHi 3a60aHHS,
1a60pamopHo-00CIiOHUYbKE 3A80AHHS, IHOUBIOYALHI 3A80AHHS, BUKOPUCMAHHA MYTbMUMeOIliHUX 3aC0018.
15. ®opmu Ta KpUTEPii OUNIHIOBAHHA:

Oyinrosanns 30iticnioemocs 3a 100-0anvhoio wKanoio.

Tomounuii konmpons (100 b6anig): onumyeanms, NUCLMOBUL KOHMPOb, MECH) 8AHHS.

16. MoBa BUKJIAJAHHS: YKPAIHCHKA.

3aBinyBau kabenpul. /1. 11 nayrosuii cmynins, euene s6arnns



OIUC HABYAJIBHOI JUCLUILITHU
1. Code: 263 "Civil Security”
2. Title: Technical mechanics of liquid and gas
3. Type: mandatory (normative)
4. Higher education level: 7 (Bachelor)
5. Year of study, when the discipline is offered: 2
6. Semester when the discipline is studied: 3
7. Number of established ECTS credits: 3

8. Surname, initials of the lecturer / lecturers, scientific degree, position: Tokar Lyudmila
Aleksandrovna, Ph.D., Associate Professor

9. Resultsofstudies: afier studying the discipline student must:

-know: basic physical and mechanical characteristics of the liquid and gas; basic concepts and calculation
dependences for hydraulic calculations of technical systems; models of flows of liquids and gases; reference
literature on the issues being studied.

-be able to: to solve problems connected with the definition of pressure and pressure forces of liquids and gases
on the surface of technical systems, their elements and be able to analyze the results; to determine the parameters
and hydraulic elements of the live section of the flow in pressure systems with steady motion; use the reference
literature.

10. Formsoforganizingclasses: study lessons, independent work, control activities
11.Disciplines preceding the study of the specified discipline: «Higher mathematicsy,
«Physics».

12.Course contents:
HYDROAEROSTAUTICS
CONTENT MODULE 1
Theme 1. Physical properties and forces in liquid and gaseous media
The notion of the technical mechanics of fluid and gas as a science. A brief historical overview of its
development. Determination of liquid and gas. Basic physical properties of liquid and gas: density,
compressibility, expansion, fluidity, viscosity. The concept of the ideal and real liquid. The forces acting in
the liquid.
Theme 2. Static of liquid and gas
Subject statics of liquids and gases. The notion of hydrostatic pressure. Properties of hydrostatic pressure.
Differential equations of fluid rest (Euler's equation). Integration of differential equations of the Euler fluid
rest. Types of hydrostatic pressure. Free surface. Surface of equal pressure. Piezometric surface.
Comparison plane. Instruments for measuring pressure. Pressure force on a flat surface. Pressure Center.
The hydrostatic pressure chamber. The law of Pascal. Hydraulic press. The force of pressure on the
curvilinear (cylindrical) surface. Swimming of bodies (Archimedes law).
HYDRODYNAMICS AND DYNAMICS OF GASES
CONTENT MODULE 2
Theme 3. Basic concepts of the dynamics of liquid and gas
The subject of the dynamics of liquids and gases. Types of motion of liquids and gases. Methods of studying
liquids and gases. Strain flow model. Parameters and hydraulic elements of the living section of the flow.
Hydraulic elements of the channels, which are most commonly encountered in practice.
Theme 4. Basic equations of dynamics of liquid and gas
Differential equation of continuity. Equation of continuity for a liquid flow. Differential equations of motion
of non-binding fluid (Euler's equation). Integration of differential equations of motion of non-binding fluid.
Geometric, mechanical and physical content of the Bernoulli equations for an ideal fluid. Bernoulli's
equation for a real liquid flow. Geometric, mechanical and physical content of the Bernoulli equation for the



flow of a real liquid. Conditions and techniques for using the Bernoulli equation. Bernoulli's equation for
gas flow. Differential equation of motion of viscous fluid. Equation of flow amount.

CONTENT MODULE 3
Theme 5. Hydraulic supports
The modes of motion of liquid and gas. Types of hydraulic resistance and head loss.
Laminar motion: The basic equation of uniform motion. Distribution of velocities at a live flow section with
laminar motion. Flow rate under laminar motion. Loss of pressure in the pipeline under laminar motion.
Turbulent motion mode: Ball model of turbulent flow. Absolute, relative and equivalent roughness. The
concept of hydraulically smooth and rough tubes. Instantaneous, averaged speed, pulsation speed.
Distribution of averaged velocities per live flow section with turbulent motion. Loss of pressure on the length
under turbulent motion. Experiments by Nikuradze. Analysis of the schedule of Nikuradze. Experiments by
Murin, Seghda, Shevelev, Colbrook, White. Modern dependencies for determining the hydraulic coefficient
of friction. Local head loss.

CONTENT MODULE 4
Theme 6. Calculation of pipelines
The concept of short and long pipelines. Basic calculated dependencies of short pipelines. Calculation of
short pipelines at leakage from a pressure reservoir at a constant level in the atmosphere. Calculation of
short pipelines at leakage to the level. Calculation of the suction line of the pump. Types of tasks when
calculating short pipelines.
Long pipelines: Loss of pressure in long pipelines. Consistent connection of long pipelines. Parallel
connection of long pipelines. Calculation of long pipelines with uniform distribution of water along the path.
Types of tasks when calculating long pipelines.
Theme 7. Leakage from holes and nozzles with steady motion
The concept of holes and nozzles. Flow of flow when it flows from a small hole in a thin wall with a set
motion. The throughput of small openings when fluid flows into a liquid. Full and incomplete compression of
the currents. Perfect and imperfect compression of the currents. Concepts about nozzles, their classification.
Capacity of the nozzle.
Theme 8. Hydraulic impact
Hydraulic impact in pipelines. Formula M.E. Zhukovsky The velocity of the shock wave propagation. Direct
and indirect hydraulic impact. Methods of prevention of hydraulic shock. Ram.
13. Recommended educational editions:
1. Naumenko 1.1. Technical mechanics of liquid and gas: a textbook. Rivne: NUVGP, 2009. 376 p.
2. Konstantinov Yu.M., Giza O.O. Technical mechanics of liquid and gas: a textbook. Kyiv: "Higher school",
2002. 277 pp .. il.
3. Lutsenko V.V. Technical mechanics of liquid and gas: teach. manual Rivne: NUVGP, 2008. 128 p.
4. Rogalevich Yu.P. Hydraulics: a textbook. Kyiv: Higher school, 2010. 255 pp .: il.
5. Handbook on Hydraulics / ed. VA Bolshakov 2nd ed. Kiev: Higher school, 1984. 343c .
14. Planned types of educational activities and teaching methods:
16 hours of lectures, 6 hours laboratory works, 8 hours of practical classes, 60 hours of independent work.
Together - 90 hours
Methods: interactive (illustrative) lectures, elements of problem lecture, practical tasks, individual tasks, use
of multimedia.
15. Forms and assessment criteria:

The evaluation is carried out on a 100-point scale.
Current control (100 points): surveys, written control, testing.

16. Languageofteaching: ukrainian.

3aBigyBad kadenpu LILII nayxosuii cmyninw, 6uene 3eamnns



