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1. llesu m 321294 AUCHHUTLIMHBI

Iesin ocBOeHMS AU CHUTIVIUHBI:

— (¢opMHupoBaHHE y OOYYAIOMUXCS TCOPETUYECKUX 3HAHUN M TPAKTUICCKUX
HAaBBIKOB 10 OBJAJACHUIO METOJAMH THAPABINYECKOIO PaCYETa CUCTEM IOJAYN BOIBI
K MECTY I1OXKapa.

Ilepeyenb KoMneTeHUMH, (POPMUPYEMBIX B IIpoLecce U3y4EeHUA TUCHMIIIMHBI

Komnerenunu Conepskanue

OIIK-3 CriocoOeH pemiaTh TPUKIATHBIE 3aJa4yd B 00JacTh oOecredeHus
MOKapHOH  0€30MacHOCTH, OXpaHbl  OKPYXKAIOMIeW Cpenbl |
OKOJIOTUYECKOW O€30MacHOCTH  HCIONB3YSl TEOPUI0O U METOJIBI

(byHIaMEHTaJIbHBIX HaYK.

[1K-4 Cnoco0eH K pacuery, CaMOCTOATEIbHOMY IPOEKTHUPOBAHUIO U
KOHTPOJIFO ~ MOHTa)ka  CHUCTEM  IPOTUBOMOXKAPHOW  3alMTHI,
TEXHUYECKUX CPEJCTB IIPOU3BOJICTBEHHON M I0KAPHOM aBTOMATHUKH,
MIPOTHUBOIIOKAPHOTO  BOJOCHAOXEHUsS, pa3padoTKe TMpaBuUi HX

WCIIOJIb30BAHMS M KOHTPOJII pab0OTOCTIOCOOHOCTH.

3agaun JMCUMILIMHBI

3a1aqaMu OCBOCHHMS JTHUCIUIUIMHBI SBIISIIOTCS TEOPETHUYCSCKAS M IPaKTHYCCKas
MOJITOTOBKA OOYYaIOIMINUXCSA K MPUMEHEHHIO Pa3IMYHBIX METOJIOB THIPABIMYECKUX
pacyeToB MPH PEIICHUN BOMTPOCOB MOKAPHON O€30TaCHOCTH,

N3yuenne AWCHWIUIMHBI OPUEHTHUPYET OOydYaromumxcsi Ha MpuoOpeTeHue
HEOOXOMMBIX TCOPETUUYCCKUX 3HAHMA WM TMPAKTHYCCKUX HABBIKOB IO OBIIAJICHHUIO
METOJaMH THAPABIMYECKOTO pacyeTa CHCTEM II0Jadyd BOABI K MECTy IOXapa,
METO/IaMH aHaJIM3a HaJeKHOCTH TIPOTUBOIIOKAPHBIX BOJIOIIPOBOIOB U 00CIICIOBAHUS
CUCTEM IIPOTHUBOIIOKAPHOT'O BOJIOCHAOKCHHUS.

- TEOPETHUYECKH W TPAKTUYCCKHU IMOATOTOBUTH OOYYAIONIUXCS K PEIICHUIO
BOIIPOCOB ITO’KApHOH 0O€30IacHOCTH OOBEKTOB B 00JIACTH IPOTHBOIIOXKAPHOTO
BOJIOCHA0KEHHUS;

- pa3paboTKe TEXHHYECKHUX PCIICHHH, KOMIICHCHUPYIOIINX BBISBICHHBIC
HapYIICHUS MPOTHUBOIIOKAPHBIX TpeOOBaHUM, ¢ pacUCTHBIMH OOOCHOBAHUSMH, IJIS
OKa3aHWs  KOHCYJbTaTUBHOW TIOMOIIM TPOCKTHBIM U  AKCIUTyaTHPYIOIIAM
OpraHU3aNMSIM C COOTIOICHUEM JACHCTBYIONINX HOPMATHUBHBIX MTPABOBBIX aKTOB.

2. [lepeyeHb IUIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS IMCUMILINHBI
«I'mapaBaMKa», COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHUS
00pa3oBaTeJbHOM MPOrPaMMbI

I/IHIII/IKaTOPI)I JOCTHIKCHH A

[1nanupyemsblie pe3ybTaThl O0y4YeHHUs

KOMITIETEHIINHN 10 JUCHUAIUINHE
3HaHUE OCHOB BBICIIIEN | 3HAET:
MaTEMaTHKH, [1)76370978 XHMHH, | OCHOBHBIE TOHSTUSA u 3aKOHBI




Nuaukatopbl TOCTUKEHUS
KOMIIETCHIINH

[1nanupyembie pe3yabTaThl O0ydeHUS
110 JUCLIUILIMHE

JIEKTPOTEXHUKH, BBIYMCIIUTEIBHON
TeXHUKH U mnporpammupoBanus OIIK-
3.1.

YMeHune pemarb  CTaHIApPTHBIE
npo(ecCuOHATIbHBIE 3a/1a4u C
IPUMEHEHUEM €CTECTBEHHOHAYYHBIX M
(yHIaMEeHTaJIbHBIX HayK,
OOIIEHH)KEHEPHBIX 3HAHWM, METO/I0B
MaTEMaTUYECKOIro aHanu3za U
mojenrupoBanusg OITK-3.2.

Bnanenune HaBbIKAMU
TEOPETUUYECKOTO u
AKCIEPUMEHTAJILHOTO  MCCJICIOBAHUS
OKpyXXarole cpeabl U OOBEKTOB
npodeccuoHaIbHON JESATEIbHOCTH.
OIIK-3.3.

3HaHWE alropuTMa PacyeToB IO
IIPOCKTUPOBAHHIO, KOHTPOJTIO u
MOHTa)y CHCTEM IPOTHBOIIOKAPHOM
3alMThI Ha 00bekTax Ham3opa. [1K-4.1.

YMeHue  OpraHu3oBbIBATH U
KOHTPOJIUPOBATH MOHTaX u
paboTOCIOCOOHOCTH CUCTEM
IIPOTHUBOIIOKAPHOH 3aIIUTHI Ha
o0bekTax Haazopa. [1K-4.2.

Bnanenue MPaBUIBLHOTO
OPUMEHEHUsI  HOPMATHUBHO-IIPABOBBIX
aKTOB TO TOXKapHOW 0e30macHOCTH, B

o0jacTd MPOEKTUPOBAHMS, MOHTaXKa
CUCTEM IIPOTUBOIIOKAPHOW  3aILMTBHI,
TEXHUYECKUX CPEICTB
IIPOU3BOJICTBEHHON u NOKapHOU
ABTOMATHKH, a TaKkKe
IPOTHUBOIOXAPHOTO  BOJAOCHAOXKEHUS.
[1K-4.3.

THJIPABIINKH;
(GUBUYECKYIO  CYHIHOCTh  H3Y4YaeMbIX
SIBJICHUM U 3aKOHOMEPHOCTEN;

o01ryro MHTErPaAIbHYIO bopmy
ypaBHEHHUsI KOJHMYECTBA MABWKCHUA U
MOMEHTa KOJIMYECTBA JIBUKEHUS;
(akTopbl, BIUAIOIIME HA  [OTEPU
HarlopoB B JIMHEHHBIX M MECTHBIX
COINPOTUBIICHUSX;

BJIMSIHUE PEKUMHBIX U T€OMETPUUECKHUX
napaMeTpoB Ha HMCTEYCHHE KUAKOCTEH
yepe3 OTBEpPCTHUS, HACAAKU, KOPOTKHE
TpyOOIIPOBOJBI, Ha XapaKTEPUCTUKU
NO>KapHBIX CTPYH;

IPUYUHBI, BBI3BIBAIOIIHE
TUAPABIMYECKUN yAap U CIOCOOBI
O0pBOBI C HUM

YwMmeer:

NPUMEHATH  OCHOBHBIE  3aKOHBl U
3aKOHOMEPHOCTU  THUJPABIUKU  IIpU
pelIeHn BOIPOCOB oOecrneueHus
MIPOTHUBOIOKAPHOU 3aIUTHI;
MIPOU3BOAUTH pacder CUCTEM
aBapuniHoro cimBa JIBXK wu 1K,
MapaMeTPOB TPACKTOPUU CTPYU U €€
peakuuu, MoTepb Harmopa B CHCTEMAX
MOJa4M BOJbI, TOTEpPb [ABJICHHUS B
ra3zoBeix AVYII;

3. MecTo IMCHMIIIIMHBI B CTPYKTYPe OCHOBHOI MpodecCuoHaIbLHOM
oOpa3oBaTeJibHOI MPOrpaMMbI

JlucruruinHa OTHOCUTCS K 00s13aTEIbHOM YacTh OCHOBHOM MpodeccoHanbHOM
o0Opa3zoBaTeapHOM ITpOorpaMMBbl crieruanuTeTa mo cnenuanbaoct 20.05.01 IloxapHas

0e30IacHOCTb HampaBJIeHHOCTh (poduib) «IloxapoTyiienney




4. CTpyKTYypa ¥ coepkaHue JTUCHUILTHHBI

OO6mas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIISICT 3 3a4eTHbIC eAuHUIIBI, 108 Jaca.

4.1 O0bemM TUCUMIIMHBI U BUAbI Y4eOHOIl padoThI

JJI1 O4HOM (pOpMBI 00yUeHusI

Bua yyeOHOM padoThI

TpyaoeMkocThb

3.

Yachbl

4 cemecTp

O0mass  TpyJAOEMKOCTb
y4eOHOMY TIJIaHy

TUCIUTLIIAHBI

I10

3

108

108

KonrakTHas paboTa, B TOM YHUCIIE:

72

72

AyIUTOpPHbIE 3AHATHSA

72

72

Jlexnum (JI)

24

24

[TpakTuyeckue 3anstus (I113)

24

24

JlaGopartopusbie pabotsl (JIP)

24

24

KOHCYJ'H;TaHI/II/I nepca 9K3aMCHOM

CamocrosTeabHas padora (CPC)

36

36

B TOM YHUCJIC:

KypcoBas paboTa (IIpOeKT)

3a4eT ¢ OLEHKOM

IK3aMeH

JJI51 32049HOI (opMBbI 00yUEeHUS

Bua yueOHoii padoThl

TpyaoeMkocTh

3.€

Yachbl

2 kypc

3 Kypc¢

OO0mass TPyIOEMKOCTh JTUCIUTUIAHBI
y4eOHOMY IIJIaHY

I10

108

36

KonrakTHas paboTa, B TOM YHUCIIE:

2

AyaMTOpPHBIE 3aHATHS

[E U

4
4

2

[
[\ORI ]

Jlexum (JI)

2

[Ipaktrueckue 3ansatus (113)

JlabopaTopHsbie paboTsl (JIP)

N

AN

KOHCYJIBT&HI/II/I nepca 5K3aMCHOM

CamocrositeqibHas padora (CPC)

34

B TOM YHUCJIC:

KypcoBas paboTa (IIPOeKT)

3ayeT ¢ OLEHKOM

DK3aMeH




4.2 TemaTnuecKkuii IJIaH, CTPYKTYPHUPOBAHHBIN 10 TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOT0 HAa HUX KOJIMYECTBA aKaleMUYeCKUX YaCOB U BU/I0B
y4eOHBIX 3aHATHI

JJ1S1 04HOH (hOopMBI 00yUeHusI

Ne KosunuecTBo 4acoB
n/n MO BUJAM 3aHATHI = 3
& = 2
(=) L L = o2
g = 2 < g 5=
HaumenoBanue = = S| 2|5 2. =
o = @ = &2 | B = =
Tem = = T S5 & = =
[ < = R ® S 2 =] 0
2 ) g 5 2 | I = e
Sl 25| 8|2 =
=] < &)
= =
1 | Tema Nel.OcHOBBI THAPOCTATUKH 5 2 3
Tema Ne2.OcHoBHbIE ABHEHUS
2 P 1| 2 2 4 3
TUAPOCTATUKU
Tema Ne3.Cuita ruipocTaTu4ecKoro
3 | maBieHUs. Omropet | 7 2 2 3
TUAPOCTATUYECKOTO JaBJICHUS
4 | Tema Ne4.OCHOBBI THAPOAVHAMUKH | 5 2 3
Tema Ne5.0co0eHHOCTH IBIKEHUS
€aJIbHBIX KUIKOCTEU. Y paBHEHHE
5 |P A bapHet 17 | 2 4 8 3
Bepuymnu 11t moToka peanbHOR
KUJKOCTH
Tema Ne6.llorepu Hamopa mpu
CTAHOBHUBIIIEMCSI BIDKCHUH
6 |¥ A 1| 2 2 4 3
KHUJKOCTU TI0 TpyOaM U MOXKapHBIM
pyKaBam
7 Tema Ne7.I'mnpaBianueckuil pacuer 7 ) ’ 3
TpyOONIPOBOIOB
Tema Ne8.Hcreuenue KOCTEN
2 M TEUCHHUE YKUIKOCTEH 1 ) ) 4 3
4yepe3 OTBEPCTHS M HACAIKU
9 | Tema Ne9.I'mapaBiauyeckue cTpyu 7 2 2 3
Tema Nel0.HeycranoBusmeecs
BIKEHUE KUJKOCTH.
10 |4 AKS 5 2 3
I'mpopaBnuueckuit yaap B
TpyOOIpoBoIaX
Tema Nell.OcHoBbI TEOPUHU
11 PHII 20 | 6 6 4 6
HacoCcoB
3aueT ¢ OLEHKOMH +
Hroro 108 24 24 24 36




JJIS1 32049HOI (opMBbI 00yUeHUSA

Ne KosnvecTBo yacos
n/n 0 BUAAM 3aHATHI = 2
@ = 3
= ) D = =)
2 = 2 < g 5=
HanmenoBanmue & = § = | £z 2 S | B S
Tem 2 =S| FE| 28| & = | S8
o Z == | 58| ¢ S S &
f-% q.a g = 2. '8 = = =
S 1385|822 z
=] [ (&)
= =
2 Kypc
1 | Tema Nel.OcHOBBI TeOpuu HAacocoB | 36 2 34
Hroro 36 2 34
3 Kypc
2 | Tema Ne2.OcHOBBI THAPOCTATUKH 6 6
3 Tema Ne3.OCHOBHBIE ypaBHEHMS 6 6
THJIPOCTATUKU
Tema Ne4.Cuna ruspocTaTH4eCcKoro
4 | naBieHws. Omopel | 6 6
TMJIPOCTaTUYECKOTO JAaBJICHHUS
5 | Tema Ne5.0cHOBBI TMAPOJUHAMUKHY | 6 6
Tema Ne6.OcoOEHHOCTH ABUXKEHUS
¢ | PeaIbHBIX KUIKOCTEH. Y paBHEHUE 6 6
bepHynnu 11 noToka peanbHON
KHUJIKOCTU
Tema Ne7.Ilorepm Hamopa mpu
- |ycraHoBuBIIEMCS JBIKESHUH | 6
KHUJIKOCTU 1O TpyOam U MOKapHbIM
pykaBam
3 Tema Ne8.I'mnpaBnanueckuii pacuer 6 6
TpyOONpOBOIOBY
9 Tema Ne9.Vcreuenue sxunkocreit 6 6
4epe3 OTBEPCTHS U HACa/IKU
10 | Tema NelO.I'uppaBnuueckue cTpyu 3 3
Tema Nel 1.HeycTanoBusieecs
1] |ABWKEHHE KHKOCTH. 6 6
I'mopaBauueckuit yaap B
TpyOOmpoBoIaX
12 Tema Ne12.0OcHoBbl TEOpHH | ¢ D) 4 6 3
HACOCOB
3auer ¢ oneHKou +
Hroro 72 2 4 6 + 60
Bcero 108 4 4 6 96




4.3 Coaep:kaHue QM CHUIIMHBI JJIS 00y4ar0IUuXCs

4.3.1 Copepxxanue IMCUMILINHBI I 00y4arOIUXcs 04HOi popme 00ydeHust

Tema 1. OCHOBBI THAPOCTATHKH.

Jlexnus. OcHOBHbIE (pU3UUECKUE CBOMCTBA KUIAKOCTEHU U ra30B. OCHOBBI
kuHeMaTuku. Cuiibl, AEHCTBYIONIHNE B KUJKOCTIX.

CamocrosiTesibHast padora. [ uapocTaTUYECKOE JABJICHUE U €T0 CBOMCTBA.

Pexomennyemas nureparypa:

ocHOBHas: [1, 2];

nononHuTenbHas: [1, 2, 3].

Tema 2. OCHOBHBIEC YPaBHEHHSI THAPOCTATHUKH.

Jlekmusi.  Jlupdepennuanbable  ypaBHEHUS  THJIPOCTATUKH M HX
UHTErprpoBaHue. PaBHOBecHE HEC)KMMAEMOW JKUIKOCTU B IIOJIE CHJI TSDKECTH.
AOCONIIOTHBI M OTHOCHUTEIIbHBIN MOKOW (paBHOBEcHE) KUIKUX cpen. [loBepxHOCTH
paBHbIX JaBieHud. OCHOBHOE ypaBHEHHME TuapocTaTHku. 3akoH [lackans,
UCIIOJIb30BAHUE €0 B MTO)KAPHON TEXHHUKE.

IIpakTHyeckoe 3aHsTHEe. AOCOMIOTHOE M M30OBITOYHOE AaBlieHHE. Bakyywm.
Juarpamma nasiienuil. [Ipe30MeTprdeckas BbICOTa M THAPOCTATUYECKUM HAIIOP.

JlabopaTopHoe 3aHsiTHe. l3MepeHHE W BBIUHUCICHUE THUIPOCTATHYECKOTO
JaBJICHUS

CamocrosiTesibHAsA padoTa. DHEPreTUYECKUIM CMBICT OCHOBHOTO YpPaBHEHUS
TUAPOCTATUKHU.

Pexomenayemas jiureparypa:

ocHOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

Tema 3. Cuna TUIPOCTATHYECKOIO JAaBJICHUS. INpPbI
THAPOCTATHYECKOI0 1aBJICHUS.

Jlekuus. Criia ruIpocTaTHYECKOro AABICHUS HA TUNIOCKUE U KPUBOJIMHENHBIE
NOBEPXHOCTH. AHAIUTUYECKUIA U TpadOoaHATUTHIECKUN METOJIbI ONPEAEICHUS CUIIbI
U LEHTpa AaBJICHUS KUIAKOCTH HA MJIOCKUE U KPUBOJIMHEWHBIE TOBEPXHOCTU. DMIOPHI
JaBJICHUA. 3aKOH ApXHUMETa.

IIpakTnyeckoe 3anaTue. [IpakTHyeckoe MpUMEHEHUE 3aKOHOB TUIPABINKU B
MOKapHOM JIeTIe.

CamocrosiTenbHasi padoTa. AHATUTUYECKUM U rpadOaHATUTUYECKUI METOIbI
OTpeeleHUs] CHIIbI M LIEHTpa JABJICHUS >KUJKOCTU Ha IIIOCKUE W KPUBOJIMHEIHBIC
MOBEPXHOCTH. DMIOPHI IaBICHUS. 3aKOH ApXuMena.

Pexomenayemas Jureparypa:
ocHoBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 4. OCHOBBI THAPOANHAMHUKH.



Jlekuusi. Bubpl TOTOKOB KUIAKOCTH. Y CTAHOBUBIIEECS U HEYCTAHOBUBILIEECS
JIBW)KEHHUE KUJKOCTH. Mojenb ujaeanbHOM (HEBSI3KOM) >KuakocTu. JIMHUS TOKa,
pJieMEHTapHas CcTpydka, MNOTOK. OCHOBHBIE XapaKTEPUCTUKU IOTOKA: pPacxoj
KUJIKOCTH, KUBOE CEYEHUE, CPEIHSS CKOPOCTh. Y PABHEHHUE HEPA3PBIBHOCTU MOTOKA.
[InaBHO M pe3KO U3MEHSIOUMECS NOTOKU. [ 'uapaBauueckuil paguyc. OOume 3aKOHbI
U YpaBHEHUs CTaTUKU M JUHAMHUKHA KUJAKOCTeM U Ta30B. JuddepeHuunanbHbie
YPaBHEHUSI ABMXKEHUS )KUIKOCTU. Y paBHEHHE bepHyIUM 1151 MaeaIbHOM KUJIKOCTU U
€ro MHTEPIIPETALIUSL.

CamocrositeabHass padora. O0mve ypaBHEHUs SHEPTUU B MHTErPAIbHON U
nuddepenranbHon Gpopmax.

Pexomenayemas jqiureparypa:

ocHOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH [BU:KEHHSI PeaJIbHBIX KHIKOCTeill. YpaBHeHHUe
bepHyJiu 17151 IOTOKA peajbHOM *KUIKOCTH.

Jlekuusi. OcoOEHHOCTH JBW)KEHHSI pealIbHbIX >KHAKOcTel. Pacnpenenenue
JABJICHHUS B )KMBBIX CEYEHUAX IMOTOKA ITPU YCTAaHOBUBIIEMCS TJIIABHO U3MEHSIIOIIEMCS
NBWKECHUU. YpaBHEHHE bepHymn [y DOTOKAa pPEaNbHOM IKUAKOCTH IIPU
YCTAHOBHUBULIEMCS ABMKEHHM XUAKOCTH. OTrpaHUYEHUs] MCIOJIb30BAHMS YPaBHEHMS
bepuymnu. Ero reoMmerpuyeckas u 3Hepretuueckass uHTepnperanus. OOmas
UHTEerpajgbHas (opma ypaBHEHHM KOJMYECTBA ABUKEHUS W MOMEHTA KOJIMYECTBA
JBHKCHUSL.

IIpakTuyeckoe 3ansaTme. OOmAas wuHTerpaidbHas Qopma ypaBHEHUM
KOJINYECTBA JBUXEHHS M MOMEHTA KOJIMYECTBA JBWKECHUA. YpaBHEHHE bepHyIuu
JUISL IOTOKA PEAJIbHOW )KUAKOCTHU IIPU YCTAHOBUBILEMCS IBUKECHUU )KUIKOCTH.

JlaGopaTopHoe 3aHsiTHE. Pe)XUMBI IBHKEHUS )KUAKOCTEH. JleMoHCcTpaus
ypaBHeHHs bepHysum.

CamocrositenbHas padora. [TogoOue ruipoMexaHU4ECKUX MPOLECCOB.

Pexomenayemas Jureparypa:

ocHOBHas: [1, 2];

nononHuTenbHas: [1, 2, 3].

Tema 6. IloTepu Hanmopa NpM yCTAHOBUBIIEMCSI ABUKCHUM KUIKOCTH 110
TPy0aM U MOKAPHBIM PyKaBaM.

Jlekuust. Buael motreppr Hamopa. MeTon TeopuM pa3MEpPHOCTEH U €T0
IPUJIO’KEHUE K BBIBOAY OOMIMX (opMyJ IJsl ONpeleieHus moTepb Hamopa. BeiBon
o0mmx QopMyn uis OINpeneseHUs NOoTeph Hamopa. TeopeTHYecKHe METO/bl
ornpezeNeHusl NoTeph Harmopa U KO3 (HUIHUEHTOB T'HAPABINYECKOTO CONPOTUBIICHHUS.
DKCrepuMEHTANIbHbIE METOJIbI OMpeeNieHUs] MOTEpbh Hamopa U KO3(PPHUIIMEHTOB
ruapaBiInyeckoro comnpotusieHus. ['padux Hukypanze. BuausHue pexnma
JBUKEHUS KUJIKOCTH U IIEPOXOBATOCTH TPYOONpPOBOA HA JIMHEHHBIA KOAIP(ULIMEHT
TUAPABINYECKOTO CONPOTUBIICHUS U MOTEPh Hanopa. PU3NYECKUM CMBICI BIWSHUS
LIEPOXOBATOCTEM. ['uppaBnuyeckn  TJaJKUe U LIEpPOXOBaTble  TPYOBI.
TypOyJI€HTHOCTh M €€ OCHOBHBIE CTATUCTHYECKUE XaPAKTEPUCTUKH.



IIpakTuyeckoe 3ansitue. MeTonuka pacdeTa MOTEph Hamopa B TpyOax.
Mecthabie conpoTtuBneHus. M3menenrne k03 GuilieHTa MECTHOTO COMPOTUBJICHUS B
3aBUCHUMOCTH OT unciia PeliHonbAca U BUIa MECTHOTO CONPOTUBIEHUs. OnpeaeeHne
NOTEPh HAIMOpPa B MOKAPHBIX PyKaBax.

JlaboparopHoe 3ansaTue. OnpenencHue U K03PpULUHUEHTa THAPABINYECKOTO
TPEHUS.

CamocrosiTesibHast padoTa. MeTo1bl CHHXKEHHUS TOTEPD HAMOPA.

Pexomenayemas jureparypa:

ocHOBHas: [1, 2];

nornojgHuTenbHas: [1, 2, 3].

Tema 7. I'mapaBiauveckuii pacuer TpyOONpoOBOAOB.

Jleknus. Knaccudukanus TpyOOnpoBO 0B U OCHOBHBIE pacyeTHbIC (POPMYIIBI.
[MuppaBnuyeckuii pacyeT <«JUIMHHBIX» TPYOONPOBOJOB TMpPH MapALICILHOM H
MOCJICIOBATEIPHOM cOoequHeHnn. Pacuer «kopoTkux» TpyOompoBoaoB. Pacuer
ra3onpoBOJOB IPU MaJbIX U OOJIBIIKX MEpernaiax JaBICHUM.

IIpakTuyeckoe 3ansitue. [ uapaBIUUECKHil pacyeT TPyOOIIPOBOIOB.

CamocrositenibHasi  pa0dora. [loBbilIeHHE NPOMYCKHOM  CHOCOOHOCTH
TpyOONpPOBOOB.

Pexomenayemas jureparypa:

ocHOBHas: [1, 2];

nornojgHuTenbHas: [1, 2, 3].

Tema 8. UcTeueHnne »KUIKOCTH Yepe3 OTBEPCTUSL M HACATAKM.

Jlekuusi. Vcreuenne XKUIKOCTH W3 KPYIJIOTO OTBEPCTUS B TOHKOM CTEHKE.
Cxarue ctpyn. CKOpOCTh UCTEUEHUSI U pacxo] cTpyu. McTedeHue KUIKOCTH yepes
3aTOIUVIEHHbIE OTBEPCTUs. lMcTeueHue XUIAKOCTM Yepe3 Hacaaku. THUIlbl HAaCaJKOB.
CkopocTh U pacxoj; MPU UCTEUEHUM KUJIKOCTH YEpe3 BHEUIHUE IUIUHIPUYECKHE
HacaJku. Bakyym B mununapuueckoi Hacajgke. OCOOCHHOCTH UCTEUYEHUS KUJIKOCTH
Y3 HACAJIKOB JIPYTUX TUIOB. OMOPOKHEHUE PE3EPBYAPOB.

IIpakTnyeckoe 3angaTve. lcredyeHue  KUAKOCTA  4Yepe3  HACAIKMU.
OnopoxHeHue pe3epByapoB.

JlaGopaTopHoe 3aHsiTHE. VicTeueHune 1py MOCTOSIHHOM Harope.

CamocrositenbHas padora. OcoOOEHHOCTU UCTEUEHHUS )KUIKOCTH U3 HACAJIKOB
OpYrux TUIOB. OMOPOKHEHNE PE3EPBYAPOB.

Pexomenayemas jiureparypa:

ocHOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBianuyeckue CTpyu.

Jleknus. Knaccudukanusa crpyit. KomnaktHas v pa3apo0ieHHas 4acTu CTPYH.
Meroapl aHanu3a yCTOMYMBOCTM W NPUYMHBI paclaja KOMIAKTHOM YacTH CTPYH.
NuBepcus crpyu. Tpaekropus crpyu. Beicota nogbeMa U JaJIbHOCTH I10JIETA CTPYH.
®opmyisl Jlrorepa u @pumana.



IIpakTuyeckoe 3aHATHEe PacueT HakIOHHBIX CTpyd. BiusHue Hacagok Ha
(dopMupoBaHue cTpyu. 3aBUCUMOCTh MEXY PallycoOM IEHCTBUS KOMIAKTHOM 4acTu
CTPYH, IMAMETPOM HACAAKA, HAIIOPOM U PACXOJOM.

CamocrositenbHas padora. Peakuus crpyu. [laBnenue crpyu. PacnbuieHHbie
CTPYHU U CIOCOOBI UX MOJyUECHHS.

Pexomenayemas Jmreparypa:

ocHOBHas: [1, 2];

nononHuTenbHas: [1, 2, 3].

Tema 10. HeycTanoBuBII€ecs: ABUKEHUE KUIAKOCTH. ['mapaBiandeckuid
yaap B Tpy0onpoBoaax.

IIpakTyeckoe 3aHsiTMe. YpaBHEHHE bepHYJIM Il HEYCTaHOBUBLIETOCS
nBwkeHus. ['mnpaBnudeckuil yaap B TpyOompoBogax. HepIMOHHBIA HAMOp U €ro
DHEPreTUYECKU CMmbICi. [lOBbIlIEHWE nOaBIEHUS IPpU TUAPABIMYECKOM YyJIape.
Ckopoctb pacnpocTpaneHusi ynapHod BosiHbl. Daza ynapa. [lonHbI U HEMONHBIMA
yaap. AnarpamMmma naBieHui Ipu TUAPABIMYECKOM yAape.

CamocrositenbHast  padora. CrocoObl  CHW)KEHMS — JaBJ€HUS  IPH
TUAPABINYECKOM yIape.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

nononHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB.

Jleknusi. KpaTtkue cBenmeHuss o Hacocax UM uxX kiaccudukanusa. HacocHas
ycTaHoBKa. PaGouure nmapameTpsl HACOCOB.

Jleknusi. [lpunnun neWictBus W Kiaccuukanus MIEHTPOOESKHOTO Hacoca.
JIBIkeHNEe JKUAKOCTH B pabodeM Koyiece IeHTpoOekHoro Hacoca. OCHOBHOE
ypaBHEHHE LIEHTPOOEKHBIX HACOCOB. AHAJIN3 OCHOBHOI'O YPaBHEHUS LIEHTPOOESKHBIX
HacocoB. BimstHue popMsl JionacTel Ha co3aaBaeMblil Harop.

OcHOBbl  Teopuu  1om0OMs  JomacTHbIX  HacocoB.  Koaddumment
OBICTPOXO/THOCTH.

IIpakTuyeckoe 3anaTne. Paboune xapakTepUCTUKU LIEHTPOOESKHBIX HACOCOB.
Pabora nacoca Ha cerh. PabGouas Ttouka. PerymupoBanue pabGoThl Hacoca.
[TapannensHas padbota HacocoB. [locnenoBarenpHas paboTa HaCOCOB.

JlabopatopHoe 3ansTue. VccienoBanue paboThl IEHTPOOEKHOTO HAacoca

CamocrosiTesibHasi padoTa. AHaIu3 OCHOBHOTO YpaBHEHHUS IEHTPOOESKHBIX
HacocoB. BiusiHue ¢popMel JionacTeit Ha co3gaBaeMblil HArop.

PexoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoyHuTenbHas: [1, 2, 3].

4.3.2 Coneprkanue IMCUMILIMHBI 1JI51 00y4Yar0IIuxcs 3a04Hoil ¢popme o0ydeHust

Tema 1. OCHOBBI THAPOCTATHKH.



CamocrosiTesibHasa padota. OCHOBHBIE (PU3NUYSCKUE CBOMCTBA KUIKOCTEN 1
razoB. OCHOBbI KUHEMAaTUKHU. CUJIbI, IEMCTBYIONINE B KUJAKOCTAX. [ MaApocTaTUUECKOE
JaBJICHUE U €TI0 CBOMCTBA.

Pexomennyemas nureparypa:

ocHoBHai: [1, 2];

nornojHuTeNnbHas: [1, 2, 3].

Tema 2. OcHOBHBIC YPAaBHCHUS THAPOCTATHKH.

CamocrosTeabHnas padora. /luddepenunanbubie ypaBHEHHs THAPOCTATUKH U
UX HMHTETpUpoBaHHe. PaBHOBecHe HEC)KMMAEMOW >KMAKOCTU B TOJIE CUJ TSKECTH.
AOGCONIIOTHBIA M OTHOCHUTEJIbHBIN MOKOW (paBHOBecHE) >KUIKUX cpel. [loBepxHOCTH
paBHbIX JaBieHud. OCHOBHOE ypaBHEHHME TIuApocTaTHKU. 3akoH [lackans,
UCTIOJIb30BAaHUE €T0 B IMOKAPHOW TEXHUKE. AOCOIIOTHOE M M30BITOUHOE JaBJICHHUE.
Bakyym. /Imarpamma nasnenuii. [Ibe30omerprueckasl BbICOTa M TMAPOCTATUUYECKUN
Hanop. DHEPreTUYECKUN CMBICII OCHOBHOI'O YPAaBHEHHSI THPOCTATUKH.

Pexomenayemas Jureparypa:

ocHoBHai: [1, 2];

nononHuTenbHas: [1, 2, 3].

Tema 3. Cuna THAPOCTATHYECKOT 0 JAaBJICHUS. IMI0PbI
THAPOCTATHYECKOTO J1aBJICHUS.

CamocrositeabHas padora. Cuia rujpoCTaTUYECKOTO JaBiICHUS Ha TUIOCKHE
U KpUBOJUHEHHbIE MOBEPXHOCTU. AHATUTUYECKUN U TpadoaHATUTUUYECKUN METObI
OTpeeeHUs] CHIIbI M LIEHTpa JABJICHUS >KUJIKOCTU Ha MIOCKUE W KPUBOJIMHEIHBIC
MOBEPXHOCTU. OMIOpHI JaBieHUs. 3akoH Apxumena. [Ipaktuueckoe mnprMeHEHHE
3aKOHOB TMJPABIUKH B IIOKApPHOM JIEJIE.

PexkoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoyHutenbHas: [1, 2, 3].

Tema 4. OCHOBBI THAPOAMHAMMKH.

CamocrosiTesibHast padora. Buabl NOTOKOB KUIKOCTH. Y CTAaHOBHBIIEECS U
HEYCTAHOBMBIIICECS JIBUKEHHUE OJKUJAKOCTH. Mojenb uaeanbHOM  (HEBSI3KOM)
KUIAKOCTH. JIMHUS TOKaA, SJIEMEHTapHasl CTPyMKa, NOTOK. OCHOBHBIE XapaKTEPUCTUKHU
MOTOKA: PACXOJ JKUJIKOCTH, IMKHUBOE CEYEHHUE, CPEIHSAS CKOPOCThb. YPAaBHEHHE
HEpa3pbIBHOCTH MOTOKA. [1MaBHO U pe3ko U3MEHSIOLINECS MOTOKU. [ mapaBindecKuii
paauyc. OOmue 3aKOHBI M ypaBHEHHUS CTATUKH M JUHAMUKH >KHJIKOCTEH M Ta30B.
Huddepennnansubie ypaBHEHHS ABUKEHUS KUIAKOCTH. YpaBHeHUE bepHymnu s
UJCATbHON JKHAKOCTH W ero wuHTteprnpetanus. OOmue ypaBHEHHsS SHEPIHH B
UHTErpalibHOM 1 quddepeHnnanbHoi Gopmax.

PexkoMenayemasi iureparypa:

ocHOBHas: [1, 2];

nononHuTenbHas: [1, 2, 3].



Tema 5. Oco0eHHOCTH [BW:KEHHSI PeaJIbHBIX KHUAKOCTeill. YpaBHeHHe
bepHyJiu 17151 IOTOKA peajibHOM KUIKOCTH.

CamocrosiTesibHass padoTra. OCOOCHHOCTH JBIKCHHS PEaTbHBIX KUIKOCTEH.
Pacrnipenenenue naBneHus B )KMBBIX CEYEHHUSIX MMOTOKA MPU YCTAHOBUBLIEMCS TIIABHO
V3MEHSIOIIEMCS IBH)KECHUU. Y paBHEHHE bepHyIun [Uisi MOTOKa pealbHOW KUIKOCTH
IPU  YCTAHOBUBLIEMCSI JBMXKEHHHM KUAKOCTH. OrpaHuveHus MCIOJIb30BAHUS
ypaBHeHus: bepunymniu. Ero reomerpudeckas W SHepreTHdeckass MHTEPIpPETAIs.
OOmiass uHTerpaibHas ¢opma ypaBHEHUM KOJMYECTBA JBIKCHUS W MOMEHTa
KojuyecTBa JBWKeHUsA. OOmas uHTEerpajgbHas ¢opMma YpaBHEHUN KOJHWYECTBa
JNBWKEHUSI 1 MOMEHTAa KOJINYECTBA JIBU)KEHUS. YpaBHEHHE BepHyJu s moToka
peanbHOM >KUAKOCTH TIPU YCTAHOBUBIIEMCS JIBUOKEHUU JKUAKOCTU. PeXnmbl
NBIDKCHUS  kuakocted.  JlemoHcTpamuss  ypaBHenus  bepnymau.  [lomoOue
TUIPOMEXaHUYECKUX ITPOLECCOB.

PexoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoyHutenbHas: [1, 2, 3].

Tema 6. IloTepu Hamopa NpM YCTAHOBUBIIEMCS IBHKEHUH KUAKOCTH 110
TPy0aM U MOKAPHBIM PyKaBaM

CamocrositenbHass padora. Buasl mnorepsr Hanopa. Merton Teopuu
pa3MEpHOCTEN M €ro MPUIIOKEHHE K BBIBOAY OOmMX (GOopMyd A ONpeAesieHUs
norepb Hamopa. BbpiBog oOummux ¢opMmyn ajig  onpeAelieHus MOoTeph Haropa.
Teopernyeckue METOIbI OMNpeAeNieHUs TMOoTeph Hamopa W KO3 UIIMEHTOB
THJIPABIUYECKOTO COMPOTUBIICHUSA. OKCIEPUMEHTAIbHBIE METO/Abl OIpeIeNeHuUs
noTepb Hamopa U KOd(D(PUIIMEHTOB THAPABIUYECKOTO CONMpOTUBIEHUA. [ paduk
Hukypanze. BuusiHue pexuma JABUXKEHUS OKUAKOCTA U IIEPOXOBATOCTH
TpyOONpoBOJa Ha JMHEWHBIH KOI(PPUIIMEHT THUAPABIMYECKOTO COMPOTUBICHUS H
noTeps Hamopa. OU3NYECKUM CMBICI BIMSHUA ILIEpoxoBaToCcTed. ['mapaBiamdecku
IJIaJIKUe U mepoxoBaTbie TpyObl. TypOyJIEeHTHOCTh U €€ OCHOBHBIE CTaTUCTUYECKUE
XapaKTEepUCTHKU. MeToauka pacyeTa MOTepb Hamopa B TpyOax. MecTHbie
conpotuBieHus. M3menenne kod3puULKMEHTa MECTHOIO CONPOTUBJIEHUS B
3aBUCUMOCTH OT yucia PeliHob/ica M BUJ1a MECTHOTO CONPOTUBIIeHUA. Onpeenenme
noTepb Hamopa B TOXapHbIX pykaBax. Ormnpegenenne W KO3 dULHEHTA
THIPABINYECKOTO TPeHUs. MeTOIbl CHU)KEHHUS IOTEPh HAaropa.

Pexomenayemas jiureparypa:

ocHOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

Tema 7. 'mapaBianyeckuii pacyeT TPyOONpPOBOIOB.

CamocrositenbHas padora. Knaccudukanus TpyOONpoBOIOB U OCHOBHBIE
pacueTHble (hopMyJibl. ['MApaBIMUECKUil pacueT «AJIMHHBIX» TPyOONpPOBOJOB MIpPH
NapajuIeIbHOM M TOCJIENOBATENIBHOM  COCAMHEHHWH. Pacder  «KOPOTKHX»
TpyOonpoBoAoB. Pacuer ra3ompoBoOB MpH MalblXx M OOJBIIMX Mepenagax
naBiaeHui. l'uapaBiauueckuil pacder TpyOompoBojoB. IloBbilieHHE NPOMYCKHOM
CITIOCOOHOCTH TPYOOIIPOBOJIOB.



PexoMenayemasi aureparypa:
ocHoBHas: [1, 2];
nonoyiHuTenbHas: [1, 2, 3].

Tema 8. UcTeueHue :KUAKOCTH Yepe3 OTBEPCTHA M HACAIKH.

CamocrosiTeibHas padora. licreueHne )KUAKOCTH U3 KPYTJIOIO OTBEPCTUS B
TOHKOU cTeHKe. Cxartue cTpyn. CKOpPOCTh HCTEUEHMS U pacxon cTpyu. McreueHue
KUIKOCTH 4Yepe3 3aTOIUIeHHbIe OTBepcTHs. VcTeueHue >KUIKOCTU 4epe3 HACaIKH.
Tunel HacagkoB. CKOPOCTb W PacXoj] MPH HUCTEUEHUHU KUJIKOCTH Yepe3 BHEIHUE
LWINHJAPUYECKUE Hacaaku. Bakyym B muampapuyeckoil Hacajgke. OcoOeHHoOcTH
UCTEYCHUS JKUIKOCTH M3 HACagKoOB Apyrux TUIOB. ONOpPOKHEHHE pE3epBYapoB.
Hcreuenue xuakoctu yepe3 Hacaaku. OnopokHeHue pedepByapos. Vcreuenue npu
nocTOSTHHOM Hamope. OCOOEHHOCTH HCTEUEHUsS KMJIKOCTH M3 HAacalKOB JIPYIrHX
TUNoB. OMOPOKHEHUE PE3EPBYAPOB.

PexoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBianyeckue CTpyu.

CamocrositenbHass  paGora. Kraccudpukamus crpyil. KommaktHas
pazzpoOseHHasi yacTu CTpyd. MeTonbl aHanu3a yCTOMYMBOCTU W MPUYMHBI pacnaia
KOMIIAKTHOW 4acTu cTpyu. MHBepcus ctpyu. Tpaekropus crpyu. Beicota nogbema u
TAJIBHOCTH ToJieTa ctpyu. @opmyiisl JIrorepa u @pumana. Pacuer HaKIIOHHBIX CTPYH.
Brnusaue Hacamoxk Ha (OpPMHUPOBAHHME CTPYU. 3aBHCHUMOCTh MEXAY PpPaJdyCcoM
JIEUCTBUSI KOMITAKTHOW 4YacTU CTPYH, AUAMETPOM HACaJKa, HAIIOPOM MU PACXOJOM.
Peaxmust ctpyu. JlaBnenue ctpyu. PacnbuieHHBIE CTPYH U CLIOCOOBI UX TIOTYYEHHS.

PexkoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoyHutenbHas: [1, 2, 3].

Tema 10. HeycTanHoBHBLI€eCs ABUKEHUE JKUAKOCTH. ['napasiaudeckuii
yaap B Tpy0onpoBoaax.

CamocrosiTesibHasa padoTa. YpaBHeHUE bepHyUM 711 HEyCTAaHOBUBIIETOCH
nBvkeHus. ['wapaBnudeckuil yaap B TpyOomnpoBogax. NHepIMOHHBIA HAMOp U €ro
SHEpPreTUYeCcKnil cmbici. [lOBBIIEHWE MOAaBIAEHUSA TPU TUAPABIMYECKOM YJIape.
Cxopoctb pacnpocTpaneHusi ynapHod BosiHbl. Daza ynapa. [IonHBI U HEMONHBIMA
yaap. JlmarpamMmma naBieHUW TNpW THApaBIndeckoM yaape. CrocoObl CHUKEHUS
JIaBJICHUS MPU TUAPABINYECKOM yIape.

PexoMenayemasi iureparypa:

ocHoBHai: [1, 2];

nonoyHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TCOPHH HACOCOB
Jleknusi. KpaTtkue cBeneHuss o Hacocax M ux kiaccuduxauusa. HacocHas
ycTaHoBKa. Pabouue mapamerpsl HacocoB. [IpuHuun aedcTBust M KiaccuPUKalus



IEHTPOOEKHOTO Hacoca. [[BMkeHHE >KUIKOCTH B pabodyeM KoJIece IEHTPOOEKHOTO
Hacoca. OCHOBHOE YpaBHEHHE IIEHTPOOCKHBIX HACOCOB. AHAIW3 OCHOBHOTO
ypaBHEHUSI IEHTPOOEKHBIX HACOCOB. BrusHue ¢GopMbl jomacteil Ha CO3/1aBacMBbIi
Hariop. OcHOBBI TeopuuM TMOAOOMS  JOMacTHeIX HacocoB. Koadduument
OBICTPOXO/IHOCTH.

IIpakTnyeckoe 3anaTne. Paboune xapakTepUCTUKU LEHTPOOESKHBIX HACOCOB.
Pabora nacoca Ha cerh. PabGouas Ttouka. PerynupoBanue pabGoThl Hacoca.
[TapannensHas pabota HacocoB. [locnenoBarensHas paboTa HaCOCOB.

JlabopaTtopHoe 3ansiTue. VccienoBanue paboThl HEHTPOOEKHOTO HAacoca

CamocrosiTeabHasi padoTa. AHaIu3 OCHOBHOI'O YpaBHEHHUS IEHTPOOESKHBIX
HacocoB. Biusinue ¢popMel Jionacteit Ha co3gaBaeMblil Hamop.

Pexomenayemas jqureparypa:

ocHOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

5. MeToauueckue PCKOMCHAAIUH 10 OPraHu3alu U3y4YCHUA TUCHUIIJIHHBI

[Ipn peanuzanuu TPOTpPaMMbl JAUCIHUIUIMHBI HCIIONB3YIOTCS JICKIIMOHHEBIE,
MPAKTUICCKHUE 3aHATHUS, Ta00paTopHbIC PAOOTHI.

OOLIMMH 1IETISIMH 3aHATUH SIBJISIOTCS:

— o0o0ImIeHre, cucTeMaru3anus, YyrIyOJeHue, 3aKperieHHe TEeOPETUYECKUX
3HAHUU M0 KOHKPETHBIM TeMaM JUCIUTLIIAHBL;

- dbopMupoBaHME YMEHHH TPUMEHATH IIOJYyYCHHBIC 3HAHUS Ha IIPAKTHKE,
peanuzanys eIMHCTBA HHTEIJICKTyaIbHON U TPAKTUUECKOM JIeSITEIIbHOCTH;

— BBIpA0OTKa MIPHU PEIICHUH MOCTABICHHBIX 3a7a4 NMPodheCCHOHATBLHO 3HAYUMBIX
Ka4eCTB:  CaMOCTOSITCILHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOM
WHULIMATUBLI.

LenstMu JIEKIAH SBIISIIOTCSL:

— IaTh ~ CHCTEMATHU3WPOBAaHHBIC HAyYHbIE 3HAHWA 110 JUCIHIUIAHE,
aKIICHTHPOBAB BHUMaHHUE Ha HAOOJIEE CIOKHBIX BOIIPOCaX;

- CTUMYJIMPOBATh aKTUBHYIO NMO3HABATEIBHYIO NEITEIBHOCTh O0YUYarOIINXCS,
CI0COOCTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIIICHUS.

B Xxome mpakTHuecKoro 3aHATHS OOCCIIEYMBAETCS TIPOILIECC AaKTUBHOTO
B3aMMOJICHCTBHS OOYyYalOIIMXCs C MperojaBaTeaeM; IPHoOpETarOTCS MPAKTHICCKHE
HaBBIKM U yMeHUA. Lleb MpakTHYECKOro 3aHATHSA: YIIYOUTh W 3aKPEIUTh 3HAHMS,
MOJTyYCHHBIE HA JICKIUH, (HOPMHUPOBAHWE HABBIKOB WCIIOJIL30BAHUS 3HAHUWA IS
pEelICHHs] TPAKTUYECKUX 3aJ1aq;, BBIMOJTHEHHUE TECTOBBIX 3aJlaHUA 10 MPOBEPKE
IIOJIYYEHHBIX 3HAHUN U YMEHUM.

Ilenpro 1a0OPAaTOPHOTO 3aHATHUS SIBIISICTCS YCBOCHHE TEOPETUYCCKHMX OCHOB
JTMCIIATUIMHBI U TTOJTyYeHUE TIPAKTUICCKUX HABBIKOB MICCIICIOBAHMUS ITyTEM TTOCTAHOBKH,
NPOBENICHUS, OOpaOOTKM W TIPEICTABICHUS PE3yJIBTaTOB JKCIIEPUMEHTAa Ha OCHOBE
MIPAKTUYECKOTO MCMOIB30BAHMS PA3IMYHBIX METOAOB (HAOMIOACHMS, W3MEpPEHUs,
CpPaBHEHMsI W Jp.), IPUOOpPETEHUS HABBIKOB OIbBITA TBOPYECKOW JeATelbHOCTH. B
3aKJTFOYUTEIIBHON  YacTh  J1TaboparopHOro  3aHATHS — oOywaromuecs  OGOPMIISIOT
PE3YIBTAThI SKCIIEPUMEHTOB B (hOpME OTYETA.



CamocrosiTenbHas paboTta oOy4aroluMXcs HampaBieHa Ha YOIyOleHue W
3aKpETUICHUE 3HAHWMW, TMONYYCHHBIX Ha JICKIUAX W JPYTHX 3aHATHUSAX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEILHOTO AKTHBHOTO MPUOOPETEHUS HOBBIX, JOMOJHUTEIBHBIX
3HAHWH, MOATOTOBKY K MPEACTOSIINM 3aHATHSIM.

6. OueHoYHbIe MAaTEePHUAJIbI IO TUCUUILJIMHE

Texkymuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIEUMBAET OLICHUBAHKUE X0J]a OCBOCHUS
JTUCUUIUIMHBI, TPOBOJAUTCS B COOTBETCTBUU C COACPKAHUEM JTUCLUMIUIMHBI 110 BUIAM
3aHATUA B (OpME TECTUPOBAHUS, 3alIUTHI OTYETOB IO JIaOOpaTOpHBIM paboTam,
pelieHus 3aad.

[TpomexyTouHasi arrecTanus 0OCCIIEYMBACT OIICHHWBAHHUE IMPOMEXYTOUHBIX U
OKOHYATEJbHBIX PE3YJIbTaTOB OOyYEeHHS IO IUCHUIUIMHE, IMPOBOAUTCA B (opMme
3aueTa C OLICHKOM.

6.1. IlpumepHbIe OLIEHOYHbIE MATEPHAJIBI:
6.1.1. Texymero KOHTpOJIsA

TunoBble 3a1aHus AJ151 TECTUPOBAHUS:
1. Moxer nu ogHa W Ta ke TpyOa OBbITh THIPABIMYECKM TIJAJKOW H
TUAPABINYECKH IEPOXOBaTOM? OT YEro 3TO 3aBUCUT?
- HE MOJXET;
- MoxkeT. OT pexuma JIBUKEHUS KUIKOCTH;
- MoxxeT. OT IJTUHBI TPYOBI;
2. ®opmyna s ONPEINEIEHUS CKOPOCTU KUAKOCTH IIPpU HUCTECYEHHM W3
HACaJ0K U OTBEPCTUI UMEET BUL:
Ly =2
nd’
1

e
Vg FAl

3. OCHOBHOE ypaBHEHHE THAPOCTATHKHA UMEET BUIL:
1. z+ P/pg = const

2. P=PF,+pgH

3. Vo, =V,0,

4. Tlpu xKakoM JABUXKEHUU >KUJKOCTH MPHU MPOYUX PABHBIX YCIOBHUAX MOTEPHU
Hanopa Gosbie?

l. [IepexonHom

2. JlamuHapHOM

3. TypOyneHTHOM

5. Benmnuuna A B ypaBHCHUH h, = AIQ® SBISICTCS

1. ConpoTuBieHreM TpyOOIIpoBOAa JITHHOM |
2. Conpotusnennem TpyodonpoBoaa anuHoi 10 meTpos



3. VY nenbHBIM COMTPOTUBIICHUEM TPYOOIIPOBOIA, T.€. TPYOOIPOBOAA IITUHOM
1 metp

dopma oTyeTa 1o Ja60paTOPHOIi padore:

Otuet o maboparoproii pabore Ne

HasBanue pa0oTsbl:

[enb paboThI:

TeopeTnueckas 4acCTh:

DKCrepUMEHTAJIbHAS YacCTh:

O6paboTka pe3yabTaToB:

BbIBO/IBI O COOTBETCTBMHU YCTAHOBJIICHHBIM HOPMaM U MpaBUjIaM OLICHKHU:

Tunosbie 3agaun:

1. OnpenenuTs BpeMs 3aKPBITHS 3aIBHXKKH, YTOOBI TOBBIIIICHUE JABICHUS
B YyT'yYHHOM TpyOompoBoje aauaHO#M 500 m 1 He nmpesbiiaio 6-10° [1a. Pacxox Bozb
o Tpy6ompoBoy nuamerpom 150 mm cocrasnsiet 60 i/c.

2. OnpenennTh BO3MOXKHBIA pAacxoJ BOJAbI OT IMOXAPHOIO KpaHa
muametrpoM S50 vm, 000pyIOBAaHHOTO HEMPOPE3WHECHHBIM PyKaBOM IIuHOW 20 m ©
CTBOJIOM C HACaAKOM JaHaMeTpoM 16 wm, €clii TapaHTUPOBAaHHBIM HAIoOp Yy
IO>KapHOTro KpaHa cocTaBisieT 20 m.

3.  IlomoOpath cTaHIapTHBIA HACAOK ISl BHYTPEHHErO MOKapHOro KpaHa
IPOU3BOJACTBEHHOTO 3JaHUs, €CIM paguyc KOMMakTHOM uactu ctpyu 10.m mpu
pacxojie He MeHee 2,5 si/c. OnpenenuTh Hamop y HacaJka CTBOJIA U JEHCTBUTEIbHBIM
pacxo.

IIpumepHBIN NepeYeHb BONPOCOB, BBIHOCUMBIX HA 324€T ¢ OLICHKOH

1. OcHoBHBIC (hU3MYSCKUE CBOMCTBA KUIKOCTEH: IJIOTHOCTD, YJCIbHBIN BeEC,
BSI3KOCTb.

2. OcHOBHbIE  (PU3NYECKHE  CBOWCTBA  YKHIKOCTEH: C)KUMAEMOCTb,
TEMIIEPATYPHOE PACIIUPECHUE.

3.  Cuibl, AEUCTBYIOIIME B KUJKOCTAX. [ MApOoCTaTUUECKOE NABIICHUE U €r0
CBOMCTBA.

4. JuddepeHunanbHbie YpaBHEHUS THAPOCTATUKA U KX UHTETPUPOBAHUE.
PaBHOBeCHE HECKUMAEMON KUAKOCTH B MOJIE CUIT TSIHKECTH.
AOCOTIOTHBINM U OTHOCUTEILHBIN MTOKOU (PAaBHOBECHUE) KUIKUX CPESL.
[ToBepxHOCTH paBHBIX AaBiaeHU. OCHOBHOE YpaBHEHUE THAPOCTATUKH.
3akoH ITackasns, HCTIOIb30BAHKE €TI0 B MTOKAPHOU TEXHUKE.
AOcooTHOE 1 M30BITOUHOE TaBieHue. Bakyym.
0. Inarpamma naBnenuii. [Ibe3oMeTpuueckas BbICOTa U TUJIPOCTATUUYECKUI

= X© X I

Harop.

11. OHepreTndecknii CMBICII OCHOBHOTO YPABHEHUS TUAPOCTATUKH.

12. Cuna ruapoCcTaTUdecKoro JaBjieHUs Ha TUIOCKUE TOBEPXHOCTH.

13. Cuna ruapocTaTuyecKOro JaBJICHHs HA KPUBOJWHEMHBIE TOBEPXHOCTH.

14. Ananutndeckuii 1 rpadoaHaTUTUUECKUNA METOJbI OINpECTICHUs CUIbI U
LEHTPa JABJICHUS )KUJAKOCTU Ha IJIOCKHE MOBEPXHOCTH.



15. Ananutndeckuii U rpadoaHAIUTUYECKU METOJbl OMpEEICHUS CHIbI U
LEHTpPA J1aBJICHUS )KUJKOCTH KPUBOJIMHENHBIE TOBEPXHOCTH.

16. Dmropbl THAPOCTATUUECKOTO JTaBJICHMUS.

17. 3akon Apxumena.

18. I[IpakTyeckoe NpUMEHEHNE 3aKOHOB THIPABIVKHU B ITOKAPHOM JEIIE.

19. Buapl MOTOKOB KUIKOCTH.

20. YcraHoBUBIIEECS U HEYCTAHOBUBIIEECS ABUKECHUE KUIKOCTH.

21. JIuaus TOKA, SEMEHTApHAs CTPYHKa, IOTOK.

22. OCHOBHBIE XapaKTEPUCTUKU IMOTOKA: PACXOJ KUAKOCTU, KUBOE CEUCHHE,
CpEAHSIsA CKOPOCTb.

23. YpaBHEHHE HEPA3PBIBHOCTH NOTOKA.

24. 11naBHO M pe3KO U3MEHSIOIINECS TTOTOKHU.

25. I'mapaBnnyeckuil paauyc.

26. luddhepeHnmanpabie YpaBHECHUS JBHKCHUS KUTKOCTH.

27. YpaBHenue bepHyinu s uaeanbHON KUAKOCTH U €T0 UHTEPIPETAIU.

28. OcoOEHHOCTH IBUKEHHUSI PEATbHBIX KUAKOCTEM.

29. Pactipenenenue  nmaBieHMS B JKMBBIX  CEYEHMAX  IOTOKA  IIPHU
YCTaHOBUBUIEMCS TUIABHO U3MEHSIOIIEMCS IBHOKCHHH.

30. YpaBuenue bepHymum s TOTOKA  pEaJbHOM  KUJIKOCTA  IPH
YCTaHOBUBLIEMCS JBUKEHUU.

31. OrpannueHuns UCIIOJIB30BaHKs ypaBHEHU bepHyun.

32. 'eomeTpuueckas U SJHEPreTUUeCKas HHTEPIPETALMUS YPABHEHUS bepHyIUIN.

33. PaGora mpuOOpOB U amnmaparoB MOXKApOTYIIEHHS, OCHOBAHHAs Ha
ypaBHEHUH bepHyu.

34. [IpuHuun AEHCTBHS CTPYUHBIX HACOCOB.

35. PexxuMbl aBvkeHUS xUAKoCTH. Yucno PeliHonbaca.

36. Buasl notepb Hamopa.

37. OKcnepuMEHTaIbHbBIE ~ METOABl  ONpPEACNIEHWs MOTEepPh  Hamopa M
KO3 HUITUEHTOB THAPABINYECKOTO COMPOTUBIICHUSI.

38. ['uapaBauvecKy IIaIKKe U [EepOXOBaThie TPYOBbI.

39. Onpenenenne MOTEph HANoOpa B MOKAPHBIX pyKaBax. MeTOIbl CHUKEHUS
OTEpb HaIopA.

40. Knaccudukanus TpyO0IpoBOJI0B U OCHOBHbBIE pacueTHbIE (POPMYJIBL.

41. [1oBbIlIeHHE MPOMYCKHOM CIOCOOHOCTU TPYOOIPOBOIOB.

42. VcTteueHnue KUIKOCTH U3 KPYIJIOTO OTBEPCTUS B TOHKOM CTEHKE.

43. VcTeyeHue KUIKOCTH Yepe3 HaCaaKH. THUIbl HACATKOB.

44. CkopocTh H pacxoJ MNOpH MCTEYEHUU IKUJKOCTH YEpe3 BHEIIHUI
HWIMHIPUYECKUA HACATOK.

45. BakyyM B IWJIMHIPUYECKOM HACAJKeE.

46. Knaccudukanus ctpyil. KommaktHas u pa3apobieHHas 4acTu CTpyH.

47. HWuBepcusa ctpyu. Tpaekropus crpyu. Beicora moabemMa M JaabHOCTh
10JIETA CTPYH.

48.  ®opwmyisl JIrorepa u @pumana. Pacuetr HAKJIOHHBIX CTPYH.

49.  PacnbUIEHHBIE CTPYHU U CIIOCOOBI UX MOJTYYEHHUS.

50. T'unppaBnuueckuit yaap B TpyOONpOBOJIaX.



51.
52.

[ToBpIIEHNE NaBIEHUS ITPU TMIPABIMYECKOM yaape.
Cxopocth pacnpocTpaHeHust yjaapHoi BonHbl. Daza ynapa. [lonHsiil u

HETOJIHBIN yJ1ap.

53. CnocoObl CHUKEHUS JABJIEHUS ITPU THIPABIMYECKOM yaape.

54. Kparkue cBepeHus o Hacocax U uX kimaccu¢pukanus. HacocHas ycra-
HOBKA.

55. PaOouwne mapaMeTpsl HACOCOB.

56.  IlpuHuun aeicTBus U KiaccudUKanus eHTPOoOESKHOro Hacoca.

57.  JIBuxkeHHUe KUIKOCTH B paboueM KoJiece IIEeHTPOOEKHOro Hacoca.

58.  OcHOBHOE ypaBHEHHE LICHTPOOEKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO YPaBHEHHs [IECHTPOOESKHBIX HACOCOB.

60. Brausaue ¢hopmbl JIoNacTe Ha co3aBaeMblii HATIOP.

61. OcHOBbI Teopuu TmOAOOMSA JIOMACTHBIX HacocoB. Koaddunment
OBICTPOXOJTHOCTH.

62. Paboumne xapakTepUCTHUKU IEHTPOOEIKHBIX HACOCOB.

63. Pabota Hacoca Ha ceTb. Pabouas Touka. PerynupoBanue paboThl Hacoca.

64. IlapammensHas paboTa HACOCOB.

65. IlocnenoBarenbHas paboTa HACOCOB.

66. AHanu3 OCHOBHOT'O YpaBHEHUS ILIEHTPOOEKHBIX HACOCOB.

67. Bnusaue ¢hopmbl JIONACTe Ha CO3aBaeMblil HAMop.

6.2. IlIkana oueHMBAHUA Pe3yJbTATOB NMPOMEXKYTOUYHOM aTTECTAUNM U
KPUTEPUH BbICTABJICHUS OLIEHOK

IIpoMexxyTOUHAas aTTecTalus: 3a4eT ¢ OLEHKOU

®opma ITokazarenu

Kpurepuu BbicTaBIEHUS OLIEHOK [Ixana oueHUBaHUS
KOHTPOJIS OLICHUBAHUS
3a4€T C MMpaBHUJIBLHOCTL U | JaH HpaBHHBHLIﬁ, IOJIHBEIII OTBET Ha OTJINYHO
OLIEHKOH MOJIHOTA OTBETA | MOCTABJICHHBI  BOMPOC,  MOKa3aHa

COBOKYITHOCTb OCO3HAHHBIX 3HAHHH I10
JAUCHUIIIIMHE, NOKA3aTCIbHO PACKPLITHL
OCHOBHBIC ITOJIOKCHHUA BOIIPOCOB;
MOTYT OBITH AONYHICHBI HEIOYCTHI,
HCITPABJICHHBLIC CaMOCTOATCIIbHO B
IMpoIcCCC OTBCTA.

JlaH  TpaBWIbHBIM,  HEJOCTATOYHO XOpOLIO
MOJHBIA OTBET Ha TNOCTaBICHHBIN
BOIIPOC, TOKAa3aHO YMEHHUE BBIJACIUTH
CYLIECTBEHHBIE M HECYILECTBEHHbIC
MPU3HAKH, T[PUYUHHO-CIICICTBEHHbIE
CBA3M; MOTYT OBITh  JIOMYIIEHBI
HEJI0YEThI, UCIPABIEHHBIE C MOMOILBIO

npernoaaBaTeJisd.

JaH HEAO0CTAaTOYHO HpaBI/IJ'H)HI)II\/’I n YAOBJICTBOPUTCIIEHO
IMOJIHBIN OTBCT, JIOTHuKa n

OCICa0BATCIIBHOCTD N3JI0KCHUA

UMCIOT HApYIICHMA, B OTBCTC




OTCYTCTBYIOT BBIBOJIBI.
OTBET MIpe/ICTaBIIsIET co00i1 | HEeYJOBJIETBOPUTEIHHO
pa3po3HEHHbIE 3HAHUS c

CYIIECTBEHHBIMH omuOKaMu 1O

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTHYHOCTb

U3JIOKEHUS;  JIOTIOJNHUTEIbHBIE U

YTOYHSIOLINE BOIPOCH HE MPUBOMAST K

KOPpPEKLIMH OTBETA Ha BOIPOC.

7. PecypcHoe obecniedyeHne QU CHUATITAHBI
7.1. JIneH3UOHHOE ¥ CBOOOAHO PacNpoOCTPaHAeMoOe MPOrPAMMHOe
o0ecrieuenmne

IlepedyeHb JMLIEH3MOHHOIO W CBOOOJHO paCIpOCTPAHSEMOIO MPOTrPaMMHOIO
oOecrieyeHus1, B TOM YHCJIE OT€YECTBEHHOTO TPOU3BOACTBA!

1. Jlunensmst Ne217800111-ore-2.12-client-6196

Breinana «®I'bOY BO Cankr-IletepOyprekuii yausepcurer ['TIC MUC
Poccun» Ha npaBo ucnonb3oBanus: Astra Linux Common Edition penus Open

Cpok neiicTBus: 6€CCpOUHO

2. Jluienzust Ne217800111-alse-1.7-client-medium-x86 64-0-14545

Brinana « ®I'6OY BO Cankr-IlerepOyprekuit yausepcutet ['TIC MUC
Poccun» Ha nmpaBo ucnonb3oBanus: Astra Linux Special Edition

Cpok aeiicTBus: 0€CCpOUHO

3. Jlunenzust No217800111-alse-1.7-client-medium-x86 64-0-14544

Boigana «®I'bOY BO Cankr-IletepOyprekuii yausepcuret ['TIC MUC
Poccum» Ha mpaBo ucnonb3oBanus Astra Linux Special Edition

Cpoxk neiicTBusi: 6eccpouHO

4. 10 «P7-Oduc. ITpodeccrnonanbHbIIN»

Boeinana: «®I'bOY BO Cankr-IletepOyprekuii yausepcurer MUC Poccumny»

Cpok neicTBus: O6€CCPOUHO.

7.2. llpodeccnonasibHbie 0a3bI JAHHBIX 1 HHGPOPMAIIMOHHBIE CIIPABOYHbIEC
CHCTEMBbI

Nudopmanmonnas crnpaBoyHasi cucrema — CepBep OpraHoB rocy1apCTBEHHOMN
Biactu  Poccuiickoit  ®eneparuu  http://poccus.pd/  (cBOOOmHBIN  MOCTYM);
npodeccuonanbubple 0a3bl JgaHHBIX — [lopTanm OTKPBHITHIX JaHHBIX Poccuiickoin
®eneparuu  https://data.gov.ru/  (cBoOomHbIN  mocTym); deaepalbHbIl  MOpTal
«Poccwmiickoe oOpazoBanue» http://www.edu.ru (cBOOOTHBIN JOCTYI); cHUCTEMa
OopUIIMATFHOTO  OMYyOJNMKOBAaHUS  TIPABOBBIX aKTOB B  JJIEKTPOHHOM  BHIIC
http://publication.pravo.gov.ru/  (cBOOOAHBIN  AoCTym); QeAepabHbI  mopTan
«CoBeplIeHCTBOBaHUE TOCYAapCTBEHHOIO yrpaBieHus» https://ar.gov.ru (cBOOOAHBIIM
JOCTyT); AIIEKTPOHHAS OoubIMoTeKa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU3OBaHHBIN JOCTYyM); JJIEKTpOHHO-OMOmuoreyHas cuctema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBTOpr30BaHHBII TOCTYII).




7.3. JIuteparypa

Ocnoenasn:

1. Kymunos B.A., Kapramos 2.M. ['uapasnuka: YuebHoe nmocobue — 3-e
u3nanue, crepeornnHoe.— M.: Beicias mkona, 2008. — 199 c:

2. backun 10.I'., ITonmapkoB B.B., Isanosa E.C., ®unanoBckuii A.M.
Coopnuk 3anau no rugpasinuke. CI16.: CIIOY I'TIC MYC Poccun, 2012-92c¢. Pe:xum
npoctyna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49¢7¢c-64¢7-4994-8cf3-
28eb128alf2e&remote=false

Jononnumenvnan:
1. KauanoB A.A.. Bopotsiniie FO.II.. BimacoB A.B. IlporuBomnoskapHoe
BojocHaOkenne. — M.: Crpoim3gar, 1986. — 277 ¢ Pexum jocryna:

http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41¢c65-80be-45fd-b1c7-
d2bb774947da&remote=false

2. backun FO.I'., bensBueB A.M. COopHUK 3amad 1o Kypcy
NpOTUBONOXKapHOe BojpocHaOxkeHue. — M., 1986. — 170 c Pexum pocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
51669581 bbfY&remote=false

3. AOpocumo IO.J., Kyuxko B.B.,, Msemmak .B. wu jp.
[IpoTuBonoxkapHoe BogocHabxeHue. Yueouuk. — M.: Axkagemus ['TIC MYUYC Poccun,
2008. — 310 c. Pexxum moctyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
71d2e029-7¢44-4713-a500-e0f6fcdec014&remote=false

7.4. MatepuajibHO-TeXHMYECKOe o0ecrevyeHne

Jns mpoBeneHuss U oOeCTEUEHUs 3aHATHM HCIOJNB3YIOTCS TOMEIICHUS,
KOTOpbIE TPEACTABISIIOT CO0OW y4ueOHbIC ayqUTOPUU [JIsl TMPOBEACHHS yYEeOHBIX
3aHSATUNM,  MPEOYCMOTPEHHBIX  MPOrPaMMOil  CHEUUAUTEeTa,  OCHAIICHHBIE
000OpyIOBaHUEM M TEXHUYECKHUMH CpPEICTBAMH OOY4YEHUS: aBTOMATH3UPOBAHHOE
pabouee MeCTO MpenojaBaTessl, MapKepHas JO0CKa, MYJIbTUMEIUWHBIA IPOEKTOP,
JIOKyMEHT-KaMmepa, MoCaJ0uHbIe MeCcTa 00yJaroluXcsl.

[Tomemenust mjisi  CaMOCTOSTENIbHOM pabOThl  OOYYarOIIMXCSI  OCHAIIEHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOIKIIOUEHUs K ceth «MHTepHeET» M
obecrieueHueM JOCTymna K JJIEKTPOHHOM HMH(POPMAIIMOHHO-00pa30BaTeIbHON Cpejie
YHUBEPCHUTETA.

Jns  mpoBeneHust  a0OpaTOpHBIX  padOT  HCHONB3yeTcs  JabopaTopus
«'mapaBnuka»

ABTOPBI: KaHAUJAT TEXHUYECKUX HayK DunaHoOBCKUi A.M.
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