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1. lleau 1 320294 AU CIIUILTHHBI

Iean ocBoeHM ST TUCHUIIUHBI.

— ¢dopMupoBaHHE Y OOYYAIOIIUXCSA TEOPETUUYECKHUX 3HAHUN M TMPAKTUUECKUX
HAaBBIKOB I10 OBJIQJCHUIO METOJIAMU THAPABINYECKOI0 pacueTa CUCTEM MOJayu BOJbI
K MECTy ToXxapa.

Ilepeyenb KoMIIeTEHUMH, (POPMUPYEMBIX B IIpoLecce U3yYeHHUs AMCUMILINHBbI

Komnerenunu Conepxanne

OIIK-3 CriocoOeH pemiath MPUKIAIHBIE 33/1a4d B 00JacTU OOECIIEUYEeHHS T10-
JKapHOU 0e30IMacCHOCTH, OXpaHbl OKPYKAIOIIEH CpeIbl U IKOJIOTHYEC-
CKOM 0€301TaCHOCTH UCIOJB3YS TCOPUIO U METObI (PyHIAMEHTAIBHBIX

HayK.

[1K-4 CriocobeH K pacdery, caMOCTOSITEIbHOMY MPOEKTHPOBAHUIO U KOH-
TPOJKO MOHTa)Ka CUCTEM IMPOTHBOIOKAPHOM 3alUThl, TEXHUYECKHUX
CPEACTB TMPOU3BOACTBEHHOW W IOKAPHOM aBTOMATHUKH, IPOTHUBOIIO-
YKapHOTO BOJIOCHAOXKEHUSI, pa3paboTKe MPaBHJI UX HCIIOJIB30BAHUS U
KOHTPOJISI pab0TOCTIOCOOHOCTH.

3amauyu IUCHMILIMHBI:

3ajauaMy OCBOCHHUSI TUCLMIUIMHBI SIBISIIOTCS TEOpPETUYECKash U MpaKTUyecKas
MOATOTOBKA OOYYAIOUIUXCS K MPUMEHEHHUIO PA3NUYHBIX METOJOB THUIAPABIUYECKUX
pacyeToB MPH PEIICHUH BOTIPOCOB IMOYKAPHOM 0€30MaCHOCTH,

N3yueHrne IUCHMMIINHBI OPUEHTUPYET OOydYalolmuXcsi Ha MNPUOOpETeHHE
HEOOXOAUMBIX TECOPETHUYECKUX 3HAHUW U MPAKTUYECKUX HABBIKOB MO OBJIAJICHUIO
METOJIaMU THAPABIMYECKOTO pacueTa CHUCTEM TMOJa4d BOIBI K MECTy IMoXKapa,
METO/IaMU aHaJIM3a HAJEKHOCTU MPOTHBOMOKAPHBIX BOJAOIMPOBOIOB M 00CIETOBaHUS
CUCTEM MPOTUBOIMOKAPHOTO BOJOCHAOKEHUS.

- TEOPETHYECKH M TPAKTHUYECKU TOJITOTOBUTH OOYUAIOMIMXCS K PEIICHUIO
BOINPOCOB TMOXXapHOW 0€30MacHOCTH OOBEKTOB B 00JaCTH MPOTHBOIOKAPHOTO
BOJIOCHA0 KEHHS,

- pa3paboOTKe TEXHUYECKUX peIICHUM, KOMIICHCUPYIOIIUX BBISBICHHbBIC
HApYIICHUS MPOTHBOMOXAPHBIX TPEOOBAaHUI, C PaCUYETHBIMU OOOCHOBAHUSIMH, IS
OKa3aHUsl KOHCYJNbTaTMBHOW TIOMOIIM MPOEKTHBIM W  IKCIUTYaTHPYIOIIUM
OpraHu3aIusM ¢ COOTIOICHUEM JICHCTBYIOIMX HOPMATHBHBIX MTPABOBBIX aKTOB.

2. IlepevyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUSI AU CHMILIMHBI
«I'uapaBIMKa», COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTaTAMU O0CBOCHUS
o0pa3oBaTeJIbHOM NPOrpamMMbl

NHnukaTopsl JOCTHKEHUS [Inanupyemblie pe3yabTaThl 00ydeHUS
KOMITIETCHIIUH 10 JTUCIHUILINHE
3HaHUE OCHOB BBICIIIEH | 3HACT:
MaTeMaTHKH, bus3uKwy, XUMHH, | OCHOBHBIC TIOHSATHUS M 3aKOHBI THAPaB-




I/IHI[I/IKaTOpBI JOCTHIKCHUA
KOMIICTCHIIUH

[Tnanupyemblie pe3ynbTaThl 00 ydeHUS
10 AUCHUTIINHE

AJICKTPOTCXHUKU, BBIYM CIIUTEIILHOM

TEXHUKH U mnporpammupoBanusi OIIK-
3.1.

YMeHnne pemiath  CTaHJApPTHBIE
npodecCuoHabHBIC 3a1a9u c
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX M

byHIaMEeHTAIbHBIX HayK,
OOIIEHH)KCHEPHBIX 3HAHWUW, METO/OB
MaTeMaTU4EeCKOro aHanmn3a "
moaempoBanus OIIK-3.2.

Bnanenue HaBBbIKAMU
TEOPETUYECKOT0 u
AKCIIEPUMEHTATBHOTO UCCIIe0BaHUS
OKpyXaromie cpeabl U OOBEKTOB
npodecCuoHaIbHOM TeSITETbHOCTH.
OIIK-3.3.

3HaHHE aNropuTMa pacyeToB IO
INPOEKTHUPOBAHUIO, KOHTPOJII0O U MOHTa-
KY CHUCTEM IIPOTHBOIOXAPHOU 3aIIUTHI
Ha o0bekTax Haazopa. [1K-4.1.

YMeHue OpraHu30BBIBaTh U KOH-
TPOJIUPOBATH MOHTAX U PabOTOCIOCOO-
HOCTh CHCTEM IMPOTHUBOIIOKApHOU 3a-
IIUTHI Ha 00BbeKTax Ham3opa. [1K-4.2.

Brnanenue mnpaBWIBHOTO MpHUMeE-
HEHUS  HOPMATHBHO-TIPABOBBIX aKTOB
10 MOKapHOW 0€30MacHOCTH, B 00JIACTH
MPOCKTUPOBAHUS, MOHTaXa  CHUCTEM
MPOTUBOIMOXKAPHON 3alllUThI, TEXHUYE-
CKMX CpEICTB TPOU3BOJICTBEHHON W
MOKapHOW aBTOMATHKH, a TakXe Ipo-
THUBOIIOXapHOTO BojocHaOxkeHus. [IK-
4.3.

JIUKH;
GU3HYECKYIO CYIIHOCTh M3y4aeMbIX SIB-
JICHUW ¥ 3aKOHOMEPHOCTEMN;

oOIIyI0 MHTETpajbHYI0 (opMy ypaBHE-
HUSI KOJMYECTBA JBM)KEHUSI U MOMEHTA
KOJINYECTBA JIBUKCHHUS;

dbakTOphl, BIAMSIIONIME HA MOTEPU HAIO-
POB B JIMHEHWHBIX U MECTHBIX COIPOTHUB-
JICHUSIX;

BIIMSIHUE PEKUMHBIX U TEOMETPUUYECKUX
[IapaMeTPOB Ha HCTEUYEHUE >KUIAKOCTEU
yepe3 OTBEpPCTHs, HACAIKH, KOPOTKHUE
TpyOOIIpOBO/ABI, Ha XapaKTePUCTUKHU
MOXKAPHBIX CTPYH;

IIPUYMHBI, BBI3BIBAIOIINE THIPABIINY C-
CKHI1 yJiap ¥ criocoObl 60pbOBI ¢ HUM

Ywmeer:

MIPUMEHATh OCHOBHBIE 3aKOHBI M 3aKO-
HOMEPHOCTH THPABIUKHU MIPU PELICHUU
BOIIPOCOB ~ 00ECIEUYEHHUsI POTUBOIIO-
JKApPHOU 3aIUTHI;

MPOU3BOAUTH PAcCUET CUCTEM aBapuUii-
Horo ciauBa JIBXK u 17K, mapamerpos
TPACKTOPUU CTPYH U €€ PEaKkluu, Io-
TE€pb HAIlOpa B CUCTEMAax IOJAa4H BO-

IbI, TIOTEPh JIABJIICHWS B Ta30BBIX
AVII,

3. MecTO0 AMCHMILUIMHBI B CTPYKTYpPe OCHOBHOM NpodeccuoHaIbHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl

JlucuunianHa OTHOCUTCS K 00513aTEeIbHOM YaCTH OCHOBHOM MPpoQeCcCHOHaNbHOMN
o0Opa3oBaTebHOM mporpammbl cenuanurera no cnenuansaoctu 20.05.01 TMoxaphast

0e30macHOCTh HaMpaBIeHHOCTH (TIpodub) «IloxkapoTyiieHue»




4. CTpyKTYypa Hu coaepKaHue JUCIHILTHHBI

OO0mras TpyI0eMKOCTh TUCITUILIMHBI COCTABJIsET 3 3aueTHBIC eauHuIlbl, 108 vaca.

4.1 O0beM AUCUMIIMHBI U BHABI Y1eOHOI padoThI

JJIS O4HOM (hopMBbI 00yYeHUS

Bunx y4yeOHoii padoThI

TpyroemkocTh

3.

Yacbl

4 cemecTp

OO6mas TpyI0€MKOCTh JUCIUILIUHBI TT0 Y4eOHO-
MY TUTaHY

3

108

108

KonTaktHas paborta, B TOM uuce:

72

72

AyIUTOpPHBbIE 3aHATHSA

72

72

Jlexiuu (JI)

24

24

ITpaktuueckue 3ansatus (113)

24

24

Jlabopatopusie padoTs (JIP)

24

24

KOHCYJ'IBTaHI/II/I nepea 5K3aMCHOM

CamocrosTeabHas padora (CPC)

36

36

B TOM YHUCIJIC:

KypcoBasi paboTa (IIpOoeKT)

3a4er ¢ OLeHKOM

IK3aMeH

JJIS1 3204HOM (pOpMBI 00yYeHU S

Bun yyeOnoi padoTsl

TpynoemkocTh

3.6

Yachbl

2 Kypc

3 Kypc

OO6mass TPyAOEMKOCTh JUCIUIIIUHBI T10 3

y4eOHOMY TIJIaHY

108

36

KonTakTHas pabota, B TOM YHCIIE:

2

AyAMTOPHBbIE 3aHATHUS

2

P
N[N

Jlexiuu (JI)

2

[Tpaktuueckue 3ausitus (113)

JlabopaTtopusie paboTs (JIP)

AN

KoHcynpTanuu nepes 3K3aMeHOM

CamocrosTenbHas padora (CPC)

34

B TOM YHUCIJIC:

KypcoBasi paboTa (IIpOeKT)

3a4er ¢ OLEHKOM

IK3aMeH




4.2 TeMaTH4eCKHUii IJIaH, CTPYKTYPUPOBAHHBIN M0 TeMaM (pa3jesiam) ¢
yKa3aHHeM OTBEIeHHOI0 HA HUX KOJINYeCTBA AKaJleMU4eCKHX YacOB ¥ BUI0B
YUeOHBIX 3aHATHH

NJIs1 O4HOM (pOopMBI 00ydeHUsI

Ne KosnuecTBO 4acoB
n/n o BUJAaM 3aHATHI = E
@ =
= @ L N )
S = Z 2 3 5=
Hanmenosanue = = | 5= | 25 |3 & | £5
) = = &2 | = = =
TEM — = = [ s > = [ [
2 ) g = 2 s | 5 = E
= S & & | £ <
=" < &)
= =
1 | OCHOBBI THAPOCTATHKH 5 2 3
OCHOBHBIE aBHEHUS
2 yp 11 | 2 2 4 3
THJIPOCTATUKH
Cuna THAPOCTATUIECKOTO
3 | maBieHus. Omtoper | 7 2 2 3
THIPOCTATUICCKOTO JIABJICHHUS
4 | OCHOBBI TUAPOAMHAMUKH 5 2 3
OCOOEHHOCTH JIBUKCHHS PEaTbHBIX
5 |xkwuakocteil. YpaBuenue bepuymm | 17 2 4 8 3
JUTSL TIOTOKA peajbHON KHJIKOCTH
[Torepu Haropa npu
CTaHOBMBIIIEMCS BIDKEHUU
6 |7 5 11 | 2 2 4 3
KHUJIKOCTH TI0 TPyOaM U TIOXKapHBIM
pyKaBam
T'unpasnuueckuii pacuer
7 AP p 7 2 2 3
TPyOOIPOBOIOBY»
Hcreuenue xxuakocTeit uepes
8 K p 11 | 2 2 4 3
OTBEPCTHUS U HACAIKH
9 |T'mapaBnudeckue CTpyu 7 2 2 3
HeycranoBuBIIeeCs IBIKESHUE
10 |>xuaxoctu. ['mnpaBnudeckuii ynap 5 2 3
B TpyOOImpoBoax
11 | OCHOBEI TEOPUH HACOCOB 22 6 6 4 6
3auer ¢ oLeHKOM +
HToro 108 24 24 24 36




JJIS1 3204HOH (pOpPMBbI 00y eHUS

Ne KosanvecTBo yacos
n/n 0 BHAAM 3aHATHI = E
& =
= L q.) - o
S = - = 5 S
HanmenoBaHue = = Sw | - | B 2, = 5
o = S = | &2 | & = TS
Tem et = <D [t g > = = S
s E | EE ¢ ¢ & g®
o ®
== 2 < e
Sl 35 87| = z
= ] o
= =
2 kypc¢
1 | OCHOBBI TEOPHH HACOCOB 36 2 34
HUTtoro 36 2 34
3 Kypc¢
2 | OCHOBBI TUJPOCTATHKH 6 6
3 OCHOBHEIC ypashenus | 6
THIIPOCTATUKH
Cuna THJIPOCTATUIECKOTO
4 | naBieHU. Omoper| 6 6
THJPOCTATUYECKOTO JIABJICHHS
5 | OCHOBBI THJPOIMHAMHKH 6 6
OCOOCHHOCTH JBIKCHHS PeaibHBIX
6 |xwumkocTei. YpaBHeHHe bepHyn 6 6
JUTSl TIOTOKA PEaTbHOM JKHIIKOCTH
[Torepn Haropa npu
7 | yeranosusmemes JBIOKCHAM | o 5
KHUJIKOCTH TI0 TpyOaM M TOKapHBIM
pykaBam
5 I'mppaBnuueckuii pacuer 6 6
TPyOOIIPOBOJIOBY
9 Hcreuenue xuakocreit yepes3 6 6
OTBEPCTHS ¥ HACATTKU
10 |I'mapaBnuyeckue cTpyu 3 3
HeycranoBuBIeecs ABIKEHHE
11 |>xwmaxoctu. ['uapaBaudeckuit yaap 6 6
B TpyOONpOBOJaX
12 | OCHOBBI TEOpHH HACOCOB 15 2 4 6 3
3auer ¢ oueHkoil +
Hroro 72 2 4 6 + 60
Bcero 108 4 4 6 96




4.3 Conepxxanuve TMCHMILIMHBI 1JIs1 00Y4AHOIUXCS

4.3.1 Conepxanne TMCUMILVIMHBI VISl 00y4al0IMXCsA 04HOI popme o0yueHnust

Tema 1. OCHOBBI THAPOCTATHKH.

Jlexnus. OcHoBHBIE (PU3UYECKUE CBONCTBA KUJIKOCTEH U ra30B. OCHOBBI KU-
HeMaTuku. CUiibl, JEUCTBYIOIIHNE B ) KUIKOCTAX.

CamocrosiTesqibHas padora. | HapoCcTaTHYECKOE NAaBICHUE U €r0 CBOMCTBA.

Pexomennyemas nureparypa:

ocHoBHas: [1, 2];

nonoauuTensHas: [1, 2, 3].

Tema 2. OcHOBHBbIE YPABHEHHSI THAPOCTATHKH.

Jlekmusa.  J(updepenumnanbaple  ypaBHEHUS  TUJAPOCTATUKH U UX
uHTerpupoBaHue. PaBHOBecHe HEC)KMMAEMOW JKMIKOCTH B TIIOJIE€ CHJ TSIXKECTH.
AOGCONIOTHBIN M OTHOCUTEIBHBIN MOKOH (paBHOBecHE) XUIKUX cperl. [loBepxHocTH
paBHbIX fAaBlieHud. OCHOBHOE YypaBHEHHE rujpocTaTuku. 3akoH [lackans,
MCIIOJIb30BaHME €0 B MOXKAPHON TEXHUKE.

IlpakTnyeckoe 3ansitue. AOCONIOTHOE U H30BITOUHOE JAaBiicHHE. Bakyym.
Jnarpamma nasinenuid. [Ibe3o0MeTpryeckas BICOTa U THAPOCTATUYECKUN HAIIOP.

JlabopaTopHoe 3aHsiTHe. lI3MepeHre UM BBIUKMCICHHE THIAPOCTATUYECKOTO
JaBJICHUS

CamocTosiTeqibHasi padoTa. DHEPreTUUECKUIM CMBICII OCHOBHOI'O ypaBHEHUS
TUAPOCTATUKH.

Pexomenayemas sureparypa:

ocHoBHas: [1, 2];

nonojgHuTensHas: [1, 2, 3].

Tema 3. Cuina THAPOCTATUYECKOI 0 AaBJICHUA. JNIOpPbI
THAPOCTATHYECKOr 0 TaABJICHHUA.

Jlekuusi. Cunia ruJIpOCTaTUYECKOTO JaBJICHUS Ha IJIOCKUE U KPUBOJMHEWHBIC
MOBEPXHOCTH. AHAIUTHYECKUHN U rpadoaHaTUTUYECKUIT METOABI ONPEACICHUS CUIIbI
Y LIEHTpa JIaBJICHUS KUJKOCTH HA IJIOCKUE U KPUBOJMHEMHBIE MOBEPXHOCTU. DMIOPHI
naBlieHUs. 3aKOH ApxuMena.

IIpakTnyeckoe 3anaTue. [IpakTnueckoe NpUMEHEHNE 3aKOHOB T'HIPABJIVKH B
MOKapHOM JEeTie.

CamocrositesibHast  pabGora.  [IpakTMueckoe  TNpPUMEHEHHE  3aKOHOB
TUIPABJIMKYU B MOKAPHOM JIEJI€.

Pexomenayemas gureparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 4. OCHOBBI THAPOAMHAMHUKH.
Jlekuusi. Buabl MOTOKOB XKUJKOCTH. Y CTAHOBHMBILEECS U HEYCTaHOBHUBIIIEECS
JIBIDKCHUE JKUIAKOCTH. Mojenb ujeanbHOW (HEBA3KOW) >KUAKOCTH. JIMHHMSA TOKa,



JJEMEHTapHas CTpyWKa, NOTOK. (OCHOBHBIE XapaKTEPUCTUKHA TIOTOKA: PacXox
AKHUJKOCTH, )KMBOE CEUCHUE, CPEAHSSI CKOPOCTh. Y paBHEHUE HEPA3PHIBHOCTU IMOTOKA.
[[1aBHO M pe3KO U3MEHSoNIKECs OTOKU. [ uapaBnmuyueckuit paauyc. O01IMe 3aKOHBI
U YypaBHEHUS CTaTUKUM WU JUHAMHUKHU >KHAKOCTeH U ra3oB. Juddepenuumanbhoie
YpaBHEHUS ABWKCHUS KUAKOCTHU. Y paBHEHUE bepHynu aiis uaeaabHOU )XUIKOCTH U
€ro UHTEpIpeTaIusl.

CamocTosiTenbHass padora. OOiye ypaBHEHHUS YHEPrUU B UHTErPAIbHOU U
muddepenimanbHoi hopmax.

Pexomenayemas siureparypa:

ocHoBHas: [1, 2];

nonojguuTensHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH [IBHIKEHHUS PpeaJbHBIX KHIKOCTei. YpaBHeHHe
BepHyiin 1J1 MOTOKA peajibHOM KUIKOCTH.

Jlekuusi. OCOOCHHOCTH NBUXKEHMS pealbHBIX >KUIKOCTeW. PacmpenencHue
JIaBJICHUS B )KMBBIX CEUYCHUSAX MOTOKA MPU YCTAHOBUBIIEMCS TNTABHO U3MEHSIOIIEM CA
NBWKEHUU. YpaBHeHHE bepHymim Ans T1OTOKa peadbHOW JKUAKOCTH MPHU
YCTAaHOBUBILEMCS JIBH)KEHHUM >KUAKOCTH. OTpaHUYECHUS HCIIOJb30BAaHUS YpPABHEHUS
bepuynmu. Ero reomerpuueckas U dSHepreruyeckas uHTepnperanus. OOmas
WHTerpayibHas (opMa ypaBHEHHI KOJMYECTBA JBM)KEHUS U MOMEHTa KOJIMYECTBA
JBUKECHUS.

I[IpakTtuueckoe 3ansaTHe. OOmass uUHTErpajbHas QopMa ypaBHEHHU
KOJINYECTBAa JBMKEHHUS M MOMEHTA KOJIMYECTBA JIBMKECHUS. YpaBHEHUE bepHyiuu
JUTSl TOTOKA peabHOM dKUJKOCTU MPU YCTAHOBUBIIEMCS JIBUKEHUU SKUIKOCTH.

JlabopaTopHoe 3anusiTue. PeXxuMBbI IBHKEHUS KUJIKOCTEH. JleMOHCTpanus
ypaBHEHUs bepHyim.

CamocTosnTenbHas padora. [lomobue ruapomMexaHndecKux MpoIecCoB.

Pexomenayemas iureparypa:

ocHoBHas: [1, 2];

nonojaHuTenpHas: [1, 2, 3].

Tema 6. IloTepu Hanopa Npu YyCTAHOBUBIIEMCS IBUKEHUH KUTKOCTH 110
TPY0aM U MOKAPHBIM PYKABaM.

Jlekuusi. Bunael moreps Hamopa. Merton TeopuM pasMEpPHOCTEM W €ro
MPUJIOKEHHE K BBIBOAY OOIIMX (GopMyn MJis ONpeaesieHHs MoTeph Hamopa. BriBon
o0umx ¢opMyn s ONpEAeNeHUs MNOTepb Hamopa. TeopeTHUecKue METOMbI
OIpeNeNICHUs MMOTEPh HAopa U KO3(PPUUUEHTOB T'UIPaBINYECKOrO CONPOTUBIICH USl.
OKCHEepUMEHTAIbHBIE METOJIbl OIpeeNieHUs TMOTeph Hamopa U Kod(h(UIIMEHTOB
rujipaBiandeckoro conporusieHus. [ padhuk Hukypanze. Bausiaue pexuma IBKEHUS
KUIKOCTH U IIEPOXOBATOCTU TPyOONpoBOJa HA JIMHEWHBIM KO3 puUUEHT
THIPABIMYECKOTO COMPOTUBICHUS U MOTepb Hamnopa. Ouzmdeckuili CMbICT BIUSHUS
mepoxoBaroctedd.  ['mapaBaudecku — riajgkue W [IEPOXOBAThie  TPYOBI.
TypOyleHTHOCTb U €€ OCHOBHBIE CTaTUCTUYECKHE XapPaKTEPUCTUKHU.

I[IpakTHyeckoe 3ansiTMe. MeToanka pacueTra HOTEpPh Hamopa B TpyOax.
MectHabie conpoTtuBiieHus. 3meHenune kodpuirmeHTa MECTHOTO COMPOTUBIICHUS B



3aBUCHUMOCTHU OT yucia PeifHonbaca 1 Buga MECTHOTO conpoTuBieHus. OnpeneneHue
MOTEph HANopa B MOXKAPHBIX pyKaBax.

JlabopaTopHoe 3ansitue. Onpezesnenue u KodGPuimeHTa ruIpaBInaecKkoro
TpPEHUS.

CamocTosiTesibHas padoTra. MeTobl CHUXKEHUS MMOTEPh HaIopa.

Pexomenayemas sqiureparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 7. 'mapaBiauyeckuii pac4yer TpPyOONpPOBOAOB.

Jlexknusa. Knaccudukanus TpyOOnpoBOIOB U OCHOBHBIE PACUETHBIE (POPMYJIBI.
['mapaBnuueckuil pacyeT «IJIMHHBIX» TpPyOONpPOBOAOB TMpU MApAJUIEIBHOM U
MOCJIEIOBATEIbHOM COEAMHEHUU. Pacuer «KOpoTkux» TpyOorpoBoaoB. Pacuer
ra3onpoBOJIOB MPU MAJIBIX M OOJBINUX Mepenagax JTaBicHU.

IIpakTyeckoe 3ausiTue. ['uapaBaryeckuii pacueT TpyOONIpOBOIOB.

CamocrtosiTeibHasi  padora. [loBbllleHHE NPONYCKHOM  CHOCOOHOCTH
TpyOONpPOBOOB.

Pexomennyemas ureparypa:

ocHoBHas: [1, 2];

JononHuTenpHas: [1, 2, 3].

Tema 8. UcTeuyeHue )KUAKOCTH Yepe3 OTBEPCTUSA M HACAIKMU.

Jlekumsi. Victeuenune >XUIKOCTH U3 KPYIJIOTO OTBEPCTHSI B TOHKOW CTEHKE.
Cxarue crpyu. CKOpOCTh UCTEUEHUS U pacxoj CTpyu. VcTeueHue KUIKOCTH 4Yepes
3aTOIJICHHBIE OTBEpCTUs. McTedueHue >KMIKOCTH 4Yepe3 Hacaaku. TuIlbl HACAIKOB.
CKopoCcTh M pacxoj MPU UCTCYEHHHU >KUJKOCTH 4Y€pPE3 BHEIIHUE IUJIMHIPUYECKHUE
Hacanku. BakyyMm B munmHApuueckoil Hacagke. OCOOCHHOCTH MCTEUCHHS KUIAKOCTH
W3 HacaJKoB JpYyrux TUNOB. OMOPOXKHEHUE PE3EPBYAPOB.

IIpakTHuyeckoe 3anHaATHe. lIcTeueHHWe  KHUAKOCTHM  YEpe3  HACAJKHU.
OnopoxHEHHE PE3EPBYapOB.

JlaGopaTopHoe 3anusiTue. licTeueHne npu MOCTOSSHHOM HAIope.

CamocTosiTeqbHast padora. OCOOEHHOCTH MCTEUCHU S KUJIKOCTH U3 HACAJIKOB
npyrux TumnoB. OMopoKHEHUE Pe3epPByapoB.

Pexomenayemas qureparypa:

ocHOBHas: [1, 2];

JononHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBin4eckue CTpyH.

Jlekums. Knaccuduxanus crpyil. KommaktHas u pa3npoOieHHas 4acTH CTPYH.
Meroapl aHann3a yCTOWYHMBOCTUM W IMPHUYMHBI pacraga KOMIIAKTHOW YacTH CTPYH.
WNuBepcus ctpyu. Tpaekropus ctpyu. BeicoTa moabeMa U JadbHOCTh IOJNETA CTPYH.
®opmyisl JIrorepa u @pumana.

IIpakTHyeckoe 3ansgaTHe Pacyer HaKIOHHBIX CTpyH. BimsHue Hacagok Ha
dbopmupoBaHUEe CTPYH. 3aBUCUMOCTh MEXIY PAIUYyCOM JICHCTBHUS KOMITAKTHOM YaCTH
CTPYH, AMAMETPOM HacaJiKa, HAlOPOM U PacXOJIOM.



CamocrositeqibHas padora. Peakuusa ctpyu. [laBnenue crpyu. PacnbuieHHbie
CTPYH U CIIOCOOBI X TTOTYYCHUS.

Pexomenayemas siureparypa:

ocHoBHas: [1, 2];

nonojgHuTenpHas: [1, 2, 3].

Tema 10. HeycTanoBuBIIeecs: ABHKEeHHE sKUAKOCTU. ['uapaBanyeckui
yaap B Tpy0onpoBojaax.

IIpakTHyeckoe 3aHsiTHe. YpaBHEHHE bepHyIM [UII HEYCTAaHOBHUBILIETOCS
nBvKeHus. ['mapaBnuyueckuil ynap B TpyOomnpoBojgax. MHepUHOHHBIA HAmop U €ro
SHEPreTUYeCKuii CcMbIci. [loBbIlIEHWE MAaBIE€HHUS TIpU TUIPABIMYECKOM yAape.
CkopocTh pacnpocTpaHeHus yaapHou BoiHbl. @aza yaapa. [lomHBIM MU HEMOJIHBINA
yaap. AnarpamMmma naBiaeHUN MpU THAPABINYECKOM yAape.

CamoctosiTenibHast  padora. CrnocoObl  CHIDKEHHMS  JIaBJICHUS  IpU
TUAPABINYECKOM yIape.

Pexomenapyemas iureparypa:

ocHoBHas: [1, 2];

JononHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHHU HACOCOB.

Jlekums. Kpatkue cBeenust o Hacocax U ux kiaccuduxanus. Hacocnas ycra-
HOBKa. Paboune mapameTpsl HACOCOB.

Jlekums. IlpuHiun neiicTBus M KiaccU@UKaALUs ILEHTPOOEKHOro Hacoca.
JIBM>KeHHe KUAKOCTH B paboueM Kojece LeHTpoOexHoro Hacoca. OCHOBHOE ypaB-
HEHUE IIEHTPOOEKHBIX HACOCOB. AHAJIU3 OCHOBHOI'O YpaBHEHUS IIEHTPOOEKHBIX Ha-
cocoB. Bausinue gpopmbl 1onacteit Ha co3/1aBaeMbli HaIop.

OcHOBBI TeOpHUH MOA00MS JTOMACTHBIX HacocoB. KoadpuimeHT ObICTPOXOaHO-
CTH.

I[IpakTHyeckoe 3ansitue. Paboune xapakTepUCTUKHU IIEHTPOOEIKHBIX HACOCOB.
Pabora Hacoca Ha ceTh. Pabouas Touka. PerynupoBanume paborwl Hacoca. [lapain-
nenbHas padora HacocoB. I[locnenoBarensHas paboTa HaCOCOB.

JlabopaTopHoe 3ansiTue. VcciegoBanue paboThl HEHTPOOEKHOTO HAcOCA

CamocTosiTesibHasi padora. AHalU3 OCHOBHOI'O ypaBHEHHUS LEHTPOOEKHBIX
HacocoB. BimsiHME (hOpMBI JIoTIacTei Ha CO3/1aBaeMbIil HAIop.

Pexomenayemasi iureparypa:

ocHoBHas: [1, 2];

JononHuTenbHas: [1, 2, 3].

4.3.2 Coaepxanue IUCUMILNIMHBI IS 00y4Yar0IUXCHA 32049HOi popme 00yueHuUs

Tema 1. OCHOBBI THIPOCTATHKH.

CamocrosiTenbHast pabora. OCHOBHBIE (PU3UYECKHE CBOMCTBA )KUIKOCTEN U
ra3oB. OCHOBBI KUHEMATUKU. CWIIbl, AEHCTBYIONINE B KUAKOCTIX. [ HIpoCcTaTHYECKOE
JABJICHUE U €r0 CBOWCTBA.



Pexomennyemas nureparypa:
ocHoBHas: [1, 2];
JononHuTenbHas: [1, 2, 3].

Tema 2. OcHOBHBIEC YPABHEHHSI THAPOCTATHKH.

CamocTosTenbHas padora. /[uddepenunanbabie ypaBHEHUS THIPOCTATUKU U
WX WHTETpupoBaHue. PaBHOBecMe HECKUMAEMOW >KUJIKOCTH B MOJE CHJI TSIKECTH.
AOCONIOTHBI M OTHOCUTENBHBIA TOKOM (paBHOBecHe) XUAKUX cpell. [loBepxHOCTH
paBHbIX gAaBieHud. OCHOBHOE ypaBHeHUE ruapocratuku. 3akoH [lackans,
UCIOJIb30BAaHUE €r0 B MOXKAPHOU TexHUKe. AOCOIIOTHOE U U30BITOYHOE JaBIICHUE.
Bakyym. Jluarpamma naBnenuid. Ilbe3omerpuueckass BbICOTA U THAPOCTATAYECKUAMN
Harop. DHEePreTUYeCKUi CMbICJI OCHOBHOT'O YPAaBHEHUS TUAPOCTATUKHU.

Pexomenayemas gureparypa:

ocHoBHas: [1, 2];

JonojgHuTenbHas: [1, 2, 3].

Tema 3. Cuia THAPOCTATHYECKOr 0 AaBJICHHS. MIOPbI
THAPOCTATHYECKOI0 1aBJICHUS.

CamocrosiTeqibHas padora. Cuia ruApOCTaTUYECKOrO JaBICHUS HA IUIOCKHE
U KPUBOJIMHEHHBIE MOBEPXHOCTU. AHATUTUYECKUN U TpadOaHAIUTUYECKUNU METObI
OMpPENENCHUsl CUIbl U LIEHTPA JABJICHUS KUJIKOCTU HA MJIOCKUE U KPUBOJIMHEUHBIC
MMOBEPXHOCTH. OMIOPHI JaBieHusd. 3akoH Apxumena. [Ipakthueckoe mnpruMeHeHHE
3aKOHOB TH/IPABJIMKH B MMOKapPHOM JIEJI€.

Pexomenayemas squreparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 4. OcHOBBI THAPOAMHAM HKH.

CamocrosiTesqibHass padora. Buabl MOTOKOB JKUIAKOCTH. Y CTAaHOBUBILIEECS U
HECYCTAaHOBUBIIEECS JBHKEHHUE IKUJIKOCTH. Mojaenb ujacanbHOM  (HEBSI3KOM)
KUAKOCTU. JIMHUS TOKa, 3IeMeHTapHas CTpyiHKa, TOTOK. OCHOBHBIE XapaKTEPUCTHKU
MOTOKA: pacxXxoJ >XUIAKOCTH, >XUBOE CEUEHHE, CPEAHSSI CKOPOCTh. Y paBHEHHUE
HEPA3pPBIBHOCTH MOTOKA. [[1aBHO M pe3Ko M3MEHSAIomMeECs NOTOKU. [ uapaBimdyeckuit
panuyc. OOmye 3aKOHBI U YpaBHEHUS CTAaTHKUA W JUHAMHKHU >KUJKOCTEH W Ta30B.
Hubdepennmanbubie ypaBHEHUS JABWXKEHUS KUAKOCTU. YpaBHeHUE bepHymnu ams
UJeadbHOM JKUIKOCTH M ero wuHrepnperanusa. OOmue ypaBHEHUS SHEPruud B
HMHTETpaJibHOU U AU epeHimaapHoi popmax.

Pexomenayemas qureparypa:

ocHoBHas: [1, 2];

nononHuTensHas: [1, 2, 3].

Tema 5. OcoOGeHHOCTH IBMKEHHMS PealbHbIX KHAKOCTeil. YpaBHeHHe
bepuyJuin 1Jis MOTOKA peajbHOM KUAKOCTH.

CamocTosiTesibHasi padora. OCOOEHHOCTH JIBUKCHHS pealbHBIX JKUIKOCTEH.
Pacnpenenenue naBieHus B )KUBBIX CEUCHUSAX MOTOKA MPU YCTAHOBUBILIEMCS TLJIABHO



V3MEHSIOIEMCS IBUKEHUU. Y paBHEHNE bepHymM 1181 TOTOKA pealbHOM KUIKOCTH
MpU  YCTAaHOBUBUIIEMCSI JBMXKEHUM IKUAKOCTH. OTpaHUYEHHUS HCIOJIb30BaHUS
ypaBHeHus1 bepHymmu. Ero reomerpuueckas W SHEPreTUUYECKas WHTEPIIPETALHUS.
OO6mass uHTerpanbHas (opMa ypaBHEHUN KOJWYECTBA JBUIXKEHUS M MOMEHTA
Konu4yecTBa JBKeHUs. OOmias uHTerpaibHas (opMa ypaBHEHHH KOJUYECTBA
JIBW)KCHUSI 1 MOMEHTA KOJIMYECTBA IBWXKCHUA. YpaBHEHHWE bepHyIUM g MmoTokKa
pEeAIbHOM KUJAKOCTM TIIPH YCTAHOBUBIIEMCS JBUXEHUU JKUIAKOCTU. Pexumsbl
IBUXKEHUsST  Kuakocte.  Jlemonctpanust  ypaBHeHuss  bepnymnu.  [lomoGue
TUAPOMEXAHUYECKUX MTPOLIECCOB.

Pexomenayemas aureparypa:

ocHoBHas: [1, 2];

nonojgHuTenpHas: [1, 2, 3].

Tema 6. IloTepu Hamopa NpM yCTAHOBUBUIEMCH IBHKEHUH KUAKOCTH 1O
TPYy0aM U MOKAPHBIM PYKaBaM

CamocrositeqibHass padora. Buasl mnorepp Hamopa. Meron Tteopun
pa3sMEpHOCTE W ero MPHUJIOKEHHE K BBIBOJY OOIIMX (OpPMYIN MJiS OINpeesICHUs
norepb Hamopa. BpiBon oOmux Qopmyn s ompeAesieHuss MNOTepb Hamopa.
Teopernueckue MeTOABl OMNpENETICHUsS MOTepb Hamopa U KO3(QPUIUEHTOB
TUAPABINYECKOTO COMNPOTUBJIECHUS. OKCIEPUMEHTAIbHBIE METOJbl OIpEaeIICHUs
MoTeph Hamopa W KOI(QPUIIMEHTOB THUIPABIUYECKOTO CONpPOTUBIEHUA. [ 'paduk
Hukypanze. BuusHue pexnma JIBUKCHHS JKHAKOCTH W IIEPOXOBATOCTH
TpyOOIpoBOAa Ha JHHEHHBIH KOI(D(PHUIIMEHT TUIPABIMUYECKOTO COMPOTUBIICHHUS H
norepp Hamopa. Ou3nuecKkuid CMBICI BIUSHUS IIepoxoBaTocTel. [mapaBiuuecku
rNajikue U mepoxoBatbie TpyObl. TypOyJIE€HTHOCTh U €€ OCHOBHBIE CTaTHCTHUYECKUE
XapakTepuCcTUKU. MeToauka pacuera IMOTephp Hamopa B TpyOax. MecTHbie
conpotuBiicHusi. M3meHeHue Kod(PUIMEHTA MECTHOrO COMPOTUBIICHHS B
3aBUCUMOCTH OT uncia PeilHonbaca U BUJa MECTHOTO CONpOTUBIEHUs. Onpeneenne
NOTepb HAamopa B TMOXAapHbIX pykaBax. Omnpenenenue u  kodpuiMeHTa
TUAPABINYECKOT0 TPEHUA. METOIbl CHUKEHHU S IOTEPh HATIOPA.

Pexomenayemas smreparypa:

ocHoBHas: [1, 2];

JonoiaHuTeNbHas: [1, 2, 3].

Tema 7. 'mapaBianyeckuii pacyer TpPyOONpPoOBOAOB.

CamocrosiTennbHast padora. Knaccudukauuss TpyOONpoBOJOB M OCHOBHBIE
pacueTHble (opMmynbl. ['MApaBIMYECKH pacUET <«JJUHHBIX» TPYOONPOBOAOB MpPH
napajuiebHOM W [OCJIEAOBAaTEIbHOM  CO€IMHEHHH. Pacyer  «KOpPOTKHUX»
TpyOoOIpoBoOoB. Pacuer ra3ompoBOOB MpuU MadbiXx W OOJBIIMX TMepenamgax
naBneHuid. ['mapaBnuyeckuil pacueT TpyOompoBoaoB. [loBbllieHHE NPONYCKHON
CIIOCOOHOCTU TPYOOITPOBOIOB.

Pexomenayemas squreparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].



Tema 8. UcTeueHne ;KUAKOCTH Yepe3 OTBEPCTHS M HACAAKH.

CamocTosiTeqbHasi padora. VcreueHue )KUAKOCTH U3 KPYTJIOTO OTBEPCTHS B
TOHKOM cTeHke. Cxxartue ctpyu. CKOpOCTh UCTEUEHHSI U pacxon cTpyu. McreueHue
AKUJKOCTH 4Y€pe3 3aTOIICHHbIE OTBepCTUs. VcTeueHue KUIKOCTH 4Yepe3 HaCaJKHu.
Tunbel HacankoB. CKOPOCTh U pacxojl MPU HMCTEUCHUU >KUJAKOCTU YEpe3 BHEIIHUE
MUJIMHAPUYECKME Hacaakh. Bakyym B HuIMHApUYECKOM Hacajake. OcoOeHHOCTH
WCTEUECHUS JKUJIKOCTH W3 HACAJAKOB APYrux TUNOB. ONOpPOXXHEHHE PE3EPBYapOB.
Hcredenue xuakoctu yepe3 Hacaaku. OnopoxHeHue pesepByaposB. Mcreuenune npu
MOCTOSIHHOM Hamope. OCOOEHHOCTM HCTEUEHHUS! JKUIKOCTH U3 HACcaJKOB JIPYTHX
TinoB. ONOPOKHEHUE PE3EPBYAPOB.

Pexomenayemas jgureparypa:

ocHoBHas: [1, 2];

JornojgHuTeabHas: [1, 2, 3].

Tema 9. I'mapaBinveckmne CTpyu.

CamocrosiTtennbHass pabora. Kraccudpukanua crpyil. KommaktHas wu
pasnpoOiieHHass YacTu CTpyu. MeToasl aHaiu3a YCTOWYMBOCTU M MIPUUMHBI pacraaa
KOMIAaKTHOM vacTtu cTtpyu. MuBepcus crpyu. Tpaekropus ctpyu. Beicora nogsema u
NanbHOCTH nonera crpyu. @opmyiisl Jlrorepa n @pumana. Pacuer HaKJIIOHHBIX CTPYH.
Brnusnue nHacagok Ha ¢GOpMHUpOBaHUE CTPYH. 3aBHCHMOCTb MEXKIY paguycoM
NEUCTBUSL KOMIIAKTHOM YacTU CTPyH, AMAMETPOM Hacajka, HarlopoOM U PacxoO0M.
Peaknus ctpyu. JlaBinenue ctpyu. PacnibuieHHBIE CTPYH U CIIOCOOBI UX MTOTYYEHHUS.

Pexomenayemas squreparypa:

ocHoBHas: [1, 2];

nononaauTensHas: [1, 2, 3].

Tema 10. HeycranoBuBHIICECS ABMAKEHHE ) KUAKOCTH. ['uapaBiamyecKkui
yaap B Tpy0onpoBojaax.

CamocrositesqibHass padora. YpaBHeHue bepHyum 11 HEYCTaHOBHUBIIETOCA
NBWKEHUA. ['uapaBaudeckuil yaap B TpyOornpoBojax. MIHEpIMOHHBIN HAMop U €ro
DHEPreTUYeCKUil CMbIci. [loBbllIEHME MaBiIeHUS NpPU TUAPABIMYECKOM yaape.
CkopocTh pacnpocTpaHeHHsi ynapHoi BoJiHbl. Da3za ynapa. IIonHBII M HEMOJIHBINA
yaap. Jwuarpamma npaBneHuidd npu TuapaBinyeckoMm yaape. CrnocoObl CHUXKEHUS
JABJICHUS [IPU TUIPABIMYECKOM yape.

Pexomenayemasi iureparypa:

ocHoBHas: [1, 2];

JonosHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPUU HACOCOB

Jleknus. Kpatkue cBefenust o Hacocax M ux knaccudukanus. Hacocnas ycra-
HOBKa. PabGoune mapameTpnl HacocoB. [IpunHiun aeiictBus u kiaccudukanus IeH-
TpOOEKHOTO Hacoca. J[BrykeHne KUIKOCTH B pabodeM Kosece IeHTPOOEKHOro Haco-
ca. OCHOBHOE ypaBHEHHUE LEHTPOOEKHBIX HACOCOB. AHAJIU3 OCHOBHOI'O YpaBHEHUS
HEHTPOOEKHBIX HacocoB. Biusinue Gopmbl tonacreld Ha co3naBaeMblid Hanop. OcHoO-
BbI TEOPUH MOJ00MS JTOMACTHRIX HacOCcOB. Ko humueHT ObICTPOXOTHOCTH.



IIpakTnuyeckoe 3ansaTHe. Pabouyne xapakTepUCTUKU IIEHTPOOESKHBIX HACOCOB.
PabGorta nacoca Ha cerh. Pabouas Touka. PerynupoBanue paborel Hacoca. Ilapai-
nenbHast pabota HacocoB. [locnenoBarenbHas paboTa HaCOCOB.

JlabopaTopHoe 3ansiTue. VcciegoBanue paboThl HEHTPOOEKHOTO HACOCA

CamocTosiTeibHast padoTa. AHaau3 OCHOBHOTO YpPaBHEHHUS IIEHTPOOEKHBIX
HacocoB. BiisiHue ¢hopMBI JIonacTei Ha co3/1aBaeMblid HaIop.

Pexomenayemas qureparypa:

ocHoBHas: [1, 2];

nornojgHuTenbHas: [1, 2, 3].

5. MeTozmqecmle PCKOMEHIAIMHA 110 OPraHu3sanu H3Y4YCHUA NUCHUIIIINHDbI

[Ipn peanuzauuu NOpOrpaMMbl JUCHUILIMHBI HCIONb3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKUE 3aHATHUSI, 1a0OpaTOpHbIE paOOTHI.

OOIIMMH LIETISIMA 3aHATHN SABIISIIOTCS:

— o0o01IeHre, cucTeMaru3alus, yriayOoleHHe, 3aKpelieHHe TEeOPEeTUYECKUX
3HaHUU TI0 KOHKPETHBIM TeMaM JTUCIUTUINHBL

— bopMHUpOBaHNE YMEHUM NPUMEHATH IMOJTYYEHHbIE 3HAHUS Ha MPAKTHKE,
peanu3aius eIMHCTBA MHTEIUIEKTYaJIbHON U MPAKTUUECKOU eI TENbHOCTH;

— BbIPabOTKa MPH PEIICHUH MOCTABJICHHBIX 3aa4 MPO(EeCCHOHATBLHO 3HAYMMBIX
Ka4eCTB:  CaMOCTOSITEIILHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPUYECKOM
WHUIIMATHUBBI.

[enssMu JIGKITUN SBIISIFOTCS:

— JaThb ~ CHUCTEMATU3UWPOBAHHBIE  HAy4yHbIE 3HAHUS 1O  JUCHUILIMHE,
aKIIEHTUPOBAaB BHUMaHUE Ha HanboJjiee CI0KHBIX BOIIPOCAX;

— CTUMYJIUPOBATh AKTHBHYIO TTO3HABATEJIBHYIO JEATECIILHOCTh OOYyJaromuxcs,
croco6cTBOBaTh (OPMUPOBAHUIO UX TBOPUYECKOTO MBIIIICHHUS.

B xome mnpakTudyeckoro 3aHATHA O0O0ECNEUYMBAETCS MPOLECC AaKTUBHOTO
B3aUMOJICUCTBUS OOYYaIOIIUXCSl C MperojaBareieM; MpruoOpeTaroTcs MpaKTUIeCKue
HaBBIKM M yMeHUs. Llesb MpakTH4ecKoro 3aHsTHS: YIIIYOWTh W 3aKpPENUTh 3HAHUSA,
MOJIydYeHHbIE Ha JEeKIHH, (POPMUPOBAHME HABBHIKOB HCIOJIb30BAHMS 3HAHUW MJIs
pelIeHUs] MPAaKTUYECKUX 3a]a4; BBIMOJHEHUE TECTOBBIX 3aJlaHUi IO MPOBEPKE
IIOJIYYECHHBIX 3HAHUN U YMEHUM.

[enbto 71a00paTOPHOTO 3aHATHSA SIBISIETCS YCBOEGHHUE TEOPETUUECKUX OCHOB
JUCIUIUTMHBI U MOJIy4€HUE TPAKTUYECKUX HABBIKOB UCCIIEIOBAHUS MTyTEM MMOCTAaHOBKH,
MIPOBEACHUSI, OOpPadOTKH M TPEACTABICHUS PE3YIbTaTOB SKCIIEPUMEHTAa HA OCHOBE
MPAKTUYECKOTO HCIOJb30BAHUS PA3IMYHBIX METOAOB (HAOMIOneHMs, W3MEpEHus,
CpaBHEHUS W Jp.), MPUOOPETEHHs] HABBLIKOB OIbITA TBOPYECKOW JesATeIbHOCTUH. B
3aKJTIOUUTEIIFHOM  YacTu  JTaOOpaTOpHOTO  3aHATHS — oOydarouecs  OoQOpMIISIOT
pe3yNbTaThl IKCIIEPUMEHTOB B (JOpME OTUETA.

CamocrosdrenbHas paboTra oOydaroUIMXcsi HalpaBieHa Ha YIIyOJleHue u
3aKpeIUieHue 3HAHUM, MOJYYEHHBIX HA JIGKUUAX U APYTHX 3aHATHSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSATEJIbHOTO AKTUBHOTO MPUOOPETEHUS HOBBIX, JIOMOJIHHUTEIbHBIX
3HaHUH, TOJTOTOBKY K MPEACTOSIIIIUM 3aHATHUSIM.



6. OIICHO‘IHI)Ie MaTrepualjbl 10 TMCHUILIHHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CTIEUnBAET OLICHHMBAHUE XO/Ia OCBOCHUS
JTUCIUILIMHBI, IPOBOJIUTCS B COOTBETCTBUM C COAEP)KAHUEM JHCUMIIJIMHBI IO BUIAM
3aHATUH B (opMe TECTHPOBAaHMs, 3AIUTHI OTUYETOB IO JIAOOPATOPHBIM padoTaMm,
pelIeHus 3aiad.

[IpomexxyTouHasi arTecTaius OOeCIeurBaeT OICHHMBAHHE MPOMEKYTOUHBIX U
OKOHYATEJbHBIX PE3yJAbTaTOB OOY4YEHUs] 1O IHUCIUIUIMHE, MPOBOIUTCSA B (Qopme
3a4eTa C OICHKOM.

6.1. [IpumepHbIE OLlEeHOYHbIE MATEPHUAIBI:
6.1.1. Tekyuero KOHTpoJIsi

TunoBble 3aaHusi 111 TECTUPOBAHMSA:

1. MoxeT i1 oJiHa U Ta *e TpyOa ObITh THAPABIUYECKU TJIaAKON U THIPABIH-
YeCKH mepoxoBaToi? OT 4ero 3To 3aBUCUT?

- HE MOXKET;

- MmoxeT. OT pexxuMa IBUKEHUS KHUIKOCTH;

- MmokeT. OT IJIuHBI TPYOHI;

2. ®opmyna sl ONpeNesieHUs CKOPOCTH KUJIKOCTH MPU UCTEUYECHUU U3 Haca-
JIOK ¥ OTBEPCTUN UMEET BUJL;

Vo
zd
-V = 1

J1+E
-V = pyf2gH *

3. OCHOBHO€ ypaBHEHHE TUIPOCTATUKU UMEET BUI:

1. z+ P/ pg = const

2. P=P,+0gH

3. Vo, =V, 0,

4. Tlpu KakoM JBM)KCHUU KHUIKOCTU MPU MPOUYUX PABHBIX YCIOBHUSIX MOTEPU
Hanopa 6oJb1Ie?

1. [TepexonHom

2. JlamunapHOM

3. TypOyneHTHOM

5. Benmnunna A B ypaBHeHun h, = AIQ” sBJIsieTCst

1. ComnpotuBiieHueM TpyOOIpoBoIa JUTHHOI |

2. ConportuBneHueM TpyoonpoBojaa aauHoi 10 meTpos

3. VY nenbHbBIM CONPOTUBIIEHHEM TPYyOOIPOBOJA, T.€. TPYOONIpPOBOA JIMHON
1 metp

dopma oruyeTa no JadoparopHoi padore:
Otuer o nmaboparopHoit pabore No



HasBanue paboThi:

[{ens paboTHI:

Teopernueckas 4acTh:

DKCIepuMEeHTalbHAas YacCTh:

OO06paboTka pe3ynbTaToB:

BBIBOIBI O COOTBETCTBUM YCTAHOBJICHHBIM HOPMaM M IIpaBUJIaM OLCHKU:

Tunosblie 3axa4un:

1. OnpenenuTs BpeMsi 3aKPBITHSI 3aJBUKKHU, YTOOBI TTOBBIIIICHUE JTaBICHUS
B 4YT'YHHOM Tpy6ompoBose amuHHoi 500 u 1 He mpesbimano 6-10° I7a. Pacxox BOb
o TpyoomnpoBoay auamerpom 150 mm cocrasisier 60 i/c.

2. Onpenenuts BO3MOXHBIA pAacXol BOJbI OT MOKAPHOTO KpaHa UAMET-
poMm 50 mm, 000pPYyAOBAHHOTO HEMPOPE3UHEHHBIM pYKaBOM JUIMHOM 20 M U CTBOJIOM C
HACaJKOM JuaMeTpoM 16 mm, €ciii rapaHTUPOBAHHBIM HAMOp Yy MOXKApHOrO KpaHa
coctasiseT 20 wm.

3. [TonoOpaTh cTaHIapTHBIA HACAIOK JJII BHYTPEHHEr0 MOXKAapHOTO KpaHa
MTPOU3BOACTBEHHOI'O 3[1aHUS, €CJIM PaANyC KOMIAKTHOM 4yacTu crpyu 10 m mpu pac-
xoae He meHee 2,5 /c. OnpeneanTh Hamop y Hacagka CTBOJIA U JICHCTBUTEIbHBIN
pacxo.

IIpuMepHBbIi NepeYyeHb BONPOCOB, BHIHOCUMBIX HA 3a4eT ¢ OLEHKOMN

1. OcHoBHbBIEC (pU3UYECKHE CBOWCTBA KHAKOCTEH: IIIOTHOCTh, YACIBHBIN BeEC,
BSI3KOCTb.

2. OcHOBHBIE  (PU3BHYECKHME  CBOMCTBA  JKUJIKOCTEH:  CIKHUMAEeMOCTbh,
TEMIEPATYPHOE PaCIIMpPEHHUE.

3. Cuibl, AeCTBYIOIINE B KUAKOCTSIX. ['mapocTaruueckoe aaBjIE€HUE U €ro
CBOICTBA.

4. Juddepenuuanbublie ypaBHEHUS THAPOCTATUKU U KX UHTETPUPOBAHUE.

5. PaBHOBecue Hec:)KMMaeMON KUJKOCTH B MOJI€ CUJT TSXKECTH.

6. AOCOIOTHBIN U OTHOCUTEIBHBIN TOKOH (PaBHOBECHE) KUJKUX CPE]I.

7. IloBepxHOCTHU paBHBIX AaBiIeHUN. OCHOBHOE YpaBHEHUE THAPOCTATUKHU.

8. 3akown [lackans, ucnonab30BaHuE €ro B MOKAPHOU TEXHUKE.

9. AOcomoTHOE U U30BITOYHOE TaBieHne. Bakyym.

10. Jlmarpamma napienuit. [Ibe3omerpudeckas BbICOTAa W THIPOCTATUICCKHI

11. DHepreTUyecKuil CMBIC OCHOBHOI'O YpaBHEHUS TMPOCTATUKH.

12. Cuna ruipoCTaTUIECKOTO AaBJICHUS HA MIOCKHUE MTOBEPXHOCTH.

13. Cuna ruApoCTaTUueCKOro JaBJICHUS HAa KPUBOJIUHEHHbIE TTOBEPXHOCTH.

14. Ananutudyeckuii U rpadoaHATUTHUYECKUNA METOJbI ONMPEAETCHUs] CHJIBI U
LEHTpAa JAaBJIEHUA )KUJKOCTH Ha MJIOCKUE MOBEPXHOCTH.

15. Ananutuyeckuii U rpadoaHATUTHUYECKUNA METOJbI ONMPEAETECHUs] CHJIBI U
IEHTpa JaBJICHUS KUJKOCTH KPUBOJUHEHHBIC TOBEPXHOCTH.

16. DmOpBI THAPOCTATHIECKOTO JTABICHHS.

17. 3akon Apxumena.

18. IIpakTHueckoe MpUMEHEHHUE 3aKOHOB THPABIUKH B TTOKAPHOM JIelIe.



19. Buapl TOTOKOB JKHIKOCTH.

20. YcraHoBuBIIEeCsS ¥ HEYCTAHOBUBIIICECS IBUKEHUE KUTKOCTH.

21. Jlunus Toka, SIEMEHTapHas CTPYyHKa, MOTOK.

22. OCHOBHBIE XapaKTEPUCTUKHU MOTOKA: PACXOJ] >KHJIKOCTH, KUBOE CEUCHHUE,
CpeIHsisi CKOPOCTb.

23. YpaBHEHHUE HEPA3ZPHIBHOCTH MOTOKA.

24. [InaBHO U PE3KO U3MEHSIOIIHUECS MTOTOKHU.

25. N'mapaBandeckuii pajguyc.

26. luddepennuansupie ypaBHSHUS IBUKEHUS KUIKOCTH.

27. YpaBuenue bepuymnu nist uaeanbHON KUJKOCTA U €70 UHTEPIIPETAIHS.

28. OcoOEHHOCTH IBHKECHUS PeabHBIX KUIKOCTEH.

29. Pacnipenenienve  JaBIEHWS B OJKUBBIX  CEUEHUSX  MOTOKAa  NIpHU
YCTaHOBUBIIEMCS IJIABHO U3MEHSIOLIEMCS IBUKECHUU.

30. YpaBuenue bepHymim a8 1OTOKa  peaJibHOM — KUJIKOCTH MU
YCTaHOBUBIIEMCS IBH>KCHUU.

31. OrpanndeHus UCMOJIb30BAaHUS ypaBHEHUs bepHym.

32. 'eomeTpuueckas 1 PHEpreTuuecKas UHTepIpeTaius ypaBHeHus: bepaynmu.

33. Pabora mpubOpoB U ammapaTroB IOXApOTYIICHWS, OCHOBaHHas Ha
ypaBHEeHUHU bepHyium.

34. [TpunHumn 1elcTBUs CTPYHHBIX HACOCOB.

35. Pexxumbl nBrokeHus xxuakoct. Yucio Peltnonbaca.

36. Buasl noreps Hamopa.

37. DKcriepUMEHTAIbHBIE ~ METOJbI  ONpEAeseHUs  TMOTepb  Hamopa U
KO?() PUITMEHTOB TUIPABINYECKOTO COMTPOTUBIICHUSI.

38. 'mmpaBarYecKy TiaJKue U MIePOXOBATHIE TPYOBI.

39. Onpenenenue MoTeph HAMoOpa B MOXKAPHBIX pyKaBaX. MeToAbl CHUXKEHUS
NoTephb Hamopa.

40. Knaccuduxanus TpyoonpoBOJI0B U OCHOBHbBIE pacUeTHbIE ()OPMYIIbI.

41. TToBbIlIIeHUE TPOMYCKHOM CITIOCOOHOCTH TPYOOIIPOBOIOB.

42. VicredeHune KUIKOCTH U3 KPYTIIOTO OTBEPCTHUS B TOHKOM CTEHKE.

43. VicredeHune XUIKOCTH Yepe3 HacaJKu. TUIBI HACaIKOB.

44, CkOpocTh W pacxoll TMpU HCTCUCHUM IKHUIAKOCTH 4Yepe3 BHEIIHUU
HWIMHIPUYECKU N HACAJIOK.

45. Bakyym B IMJIMHAPUYECKOM HaCaJKe.

46. Kiaccudukanusa crpyit. KommnaktHas v pa3apo0sieHHas 4acTu CTPYH.

47. Wusepcus ctpyu. Tpaektopusi cTpyu. Bricora moabema U AajibHOCTH
MOJIETa CTPYH.

48. ®opmynsl Jlrorepa u @pumana. Pacuer HaKJIOHHBIX CTPYH.

49. PacnblieHHbIE CTPYH U CIIOCOOBI UX MOTYYEHUS.

50. TmapaBmmyeckuii yaap B TpyOOIpoOBOIaXx.

51. TloBelieHUE AaBICHUS IPU TUIPABINYECKOM yape.

52. CkopocTb pacripocTpaHeHus yaapHoi BoyiHbL. Daza ynapa. [lomHbiil u
HEMOJIHBIN yap.

53.  Cnoco0Obl CHIKEHUS JaBICHUS TTPH THIPABIMYESCKOM yaape.



54.

Kparkue cBeaenuss o Hacocax u ux kiaccuuxauus. HacocHas ycra-

HOBKA.

55. Pabouune mapameTpsl HACOCOB.

56.  IIpuHnun gedcTBUs U KJIacCU(pUKAIU LEHTPOOEKHOTO Hacoca.

57. JIBmkeHUe KUIKOCTH B pabodyeM KoJiece IEHTPOOEKHOT0 Hacoca.

58.  OcHOBHOE ypaBHEHHE LIEHTPOOEKHBIX HACOCOB.

59. AmnHanu3 OCHOBHOI'O YpaBHEHUS LIEHTPOOEKHBIX HACOCOB.

60. Bnusinue dhopmbl lonacTel Ha co31aBaeMblid HAMOP.

61. OcHOBBI Teopuu TMOAOOMS JIOMACTHBIX HacocoB. Koaddumuent
OBICTPOXOTHOCTH.

62. Pabouue xapakTepUCTUKU IEHTPOOEIKHBIX HACOCOB.

63. Pabota Hacoca Ha ceTh. PaGouas Touka. PerynupoBanue paboThl Hacoca.

64. IlapamrensHast paboTa HACOCOB.

65. IlocnmemoBaTenbHas paboTa HACOCOB.

66. AmnHanu3 OCHOBHOI'O YpaBHEHUS LIEHTPOOESKHBIX HACOCOB.

67. Buumsaue Gopmbl TonacTeil Ha co31aBaeMBbIid HaIOP.

6.2. IIkana ouneHUBAHUSI Pe3yJbTATOB MPOMEKYTOUHOIl aTTecTAUU H
KpHUTepHH BbICTABJIEHHUS OLIEHOK

IIpomexyTouHas aTTecTanus: 3a4€T ¢ OL[EHKOU

dopma KOH- [Tokazarenu
Kputepuu BeIcTaBI€HUS OLICHOK Ikana orieHUBaHUsI
TpOHSI OILICHUBAaHUA
3a4€T C OILICH- HpaBI/IHBHOCTB 1 | JaH HpaBHHbHBIﬁ, HOJIHBII>'I OTBCT HaA OTJINYHO
KOH MOJIHOTA OTBETA | MOCTABJICHHBIM BOIPOC, MOKa3aHa Co-

BOKYIIHOCTb OCO3HAaHHBIX 3HAaHUHM 1O
AUCHUILIMHE, JOKa3aTCIbHO PACKPBITHI
OCHOBHBIC IIOJIOKCHHS BOIIPOCOB; MO-
IyT OBITH JOIMyICHbI HCOA04YCThI, HC-
MpaBJICHHBIC CAMOCTOATCIIBHO B IIPO-
necce OTBETA.

JIaH TPaBWIbHBIN, HEAOCTATOYHO MOJI- XOpOoLIO
HbIA OTBET HA IMOCTABJICHHBIN BOIPOC,
IIOKa3aHO YMCHHC BBIICIUTHL CYHICCT-
BEHHbIE U HECYILIECTBEHHbIE PU3HAKH,
NPUIUHHO-CIICACTBCHHBIC CBA3U; MO-
ryT OBITh MNOMYIIEHBI HEIOYEThI, HC-
MIpaBJICHHbIE C TOMOIIbIO MPEnoJiaBa-
TEJsl.

JaH HEJO0CTAaTOYHO TMPABWIbHBIA U | YIOBJIETBOPUTEIHLHO
MOJIHBIM OTBET; JIOTMKAa M IIOCJICIOBAa-
TEILHOCTh H3JIOKEHHUS HMMEIOT Hapy-
LIEHUS; B OTBETE€ OTCYTCTBYIOT BBIBO-
B

OTBET TpPEACTaBIsIET COOOW pa3po3- | HEYAOBIETBOPUTEIHLHO
HEHHBIC 3HAHMA C CYIIECTBEHHBIMU
olmnOKaMy MO BOIPOCY; MPUCYTCTBY-




0T (parMeHTapHOCTh, HEJIIOTHYHOCTh
W3JI0KEHHUS; JIOTIOJIHUTENIbHBIE U yTOY-
HSIOLLKE BOIIPOCHI HE IPUBOJAT K KO-
PEKLUH OTBETA HAa BOMPOC.

7. PecypcHoe obecnieueHne JUCHUINIUHBI
7.1. JInieH3UOHHOE ¥ CBOOOHO pacpoCcTPaHsieMoe MPorpaMMHoe o0ec-
nevyeHue

[lepeyeHb JTUICH3MOHHOTO M CBOOOIHO PACIpPOCTPAHSIEMOrO MPOrPAMMHOTO
oOecreveHus, B TOM YHCJIe OT€YECTBEHHOTO TTPOU3BOJICTBA

1. MoiitOdpuc Ob6pazoBanue [[10-41B-124] - [TlonHBIH  KOMILIEKT
pPEIaKTOPOB  TEKCTOBBIX JIOKYMEHTOB M DJJICKTPOHHBIX Ta0JWI, a TaKke
WHCTPYMEHTapuil Juis paboTel ¢ rpaduiyeckuMu mpeseHTanusMu [ CBOOOIHO
pacopoctpansiemoe. Homep B EauMHOM peecTpe pOCCHUCKUX MPOrpamm Ijist
QJIEKTPOHHBIX BBIYUCIUTEILHBIX MAIIMH U 0a3 MaHHBIX - 4557]

2. Astra Linux Common Edition pemus Open [I10-25B-603] -
OnepanvonHas cucrema ooOmero HasHauenms "Astra Linux Common Edition™
[Kommepueckas (Full Package Product). Homep B EnuHoM peectpe poccuiickux
POrpamMM JIJIst 3JIEKTPOHHBIX BBIUMCIUTEIBHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. llpogpeccuoHanbHBbIE 6A3bI JAHHBIX U HH(POPMANMOHHbIE CIIPABOYHbIE
CHCTEMBI

HNudopmanronnas crpaBodnas cuctema — CepBep OpraHoB rocCy1apCcTBEHHOM
Bnactu  Poccuiickoit  ®enepanuu  http://poccus.pd/  (CBOOOIHBIN  JTOCTYI);
npodeccuonanpHbie 0a3bl MaHHbIX — [lopTranm OTKpBITBIX HaHHBIX Poccuiickoii
Oenepauun  https://data.gov.ru/  (cBoOomHbI  nmoctym); (denepambHbIE  mOpTAal
«Poccuiickoe oOpazoBanme» http:/www.edu.ru (CBOOOIHBIM JOCTYyH); CHCTEMa
oummanbHOro  ONMyOJMKOBaHHMSI  MPABOBBIX aKTOB B JJIIEKTPOHHOM  BHUIE
http://publication.pravo.gov.ru/  (cBoOOmHBIM  mocTyn); (eaepandbHBId  MOpTAT
«CoBepIIIEHCTBOBAHKE TOCYNapCTBEHHOTO yrpaBieHus» https://ar.gov.ru (cBOOOIHBIN
JOCTYTI); AIICKTPOHHAS oubmoTeka YHHBEPCUTETA http://elib.igps.ru
(aBTOPU30BaHHBIN JIOCTYM); JJEKTPOHHO-OMOMMotreuHas cuctema «3I9bC PR
BOOKS» http://www.iprbookshop.ru (aBroprzoBaHHbBIi JOCTYI).

7.3. Jluteparypa

Ocnognas:

1. Kymuno B.A., Kapramos 2.M. I'mapasnuka: YueOHoe nmocobue — 3-€
n3ganue, crepeotunHoe.— M.: Beiciras mkona, 2008. — 199 c:

2. backun 1O.I'., ITonmapkos B.B., MBanosa E.C., ®unanosckuii A.M.
Coopuuk 3amau mo rugpasiauke. CI10.: CII6Y I'TIC MUC Poccuu, 2012-92c. Pe:xkum
moctyma: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28eb128alf2e&remote=false

ﬂOI’EOJlHumeJlea}l.'



http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false

1. KauamoB A.A.. BoporemHues HO.II.. Bmacor A.B. IIpotuBomoxapHoe
BojocHabxenue. — M.: Crporiuzgar, 1986. — 277 ¢ Pexum gocryna:
http://elib.igps.ru/?12 &type=card&cid=ALSFR-59f41c65-80be-45fd-b1c7-
d2bb774947da&remote=false

2. backun FO.I'., bemssnes A.M. CoOopHuk 3agad 1o  Kypcy
MPOTUBOIOXKAapHOE BopocHaOxkenue. — M., 1986. — 170 c Pexum pgocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
5f669581bbfo&remote=false

3. A6pocumoB  FO.I'., XKyukor B.B., Mremak .B. wu mp.
[IpoTuBonoxxapHoe BomocHaOxeHnue. Yueonuk. — M.: Akagemus ['TIC MYC Poccun,
2008. — 310 c. Peskmm pocryma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
7fd2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MarepuajibHO-TEXHUYECKOE o0ecledeHue

Jns npoBeneHuss M oOeClEYEHHs] 3aHATHN HMCHOJB3YIOTCA IOMEUIEHUS,
KOTOpbIE TMPEACTABISIOT €000 ydeOHbIe ayIUTOPUHM [JIi MPOBENEHUS Y4EOHBIX
3aHSITUN,  TPEAYCMOTPEHHBIX  MpPOrpaMMOW  CHEIUAIUTEeTa,  OCHAIEHHbIE
Oo0OpY/IOBaHHEM U TEXHHUYECKHUMH CPEIACTBAMH OOYy4YEHUsS: aBTOMAaTU3MPOBAHHOE
paboyee MecTO MpernojaBaTessi, MapKepHas J10CKa, MYIbTUMEIUNUHBIA MPOEKTOp,
JOKYMEHT-KaMepa, MoCcaJ0uHbIe MECTa 00yJatomuXcsl.

[Tomemnienuss mJis  CaMOCTOSTEIBHOM pabOThl  OOyYaromMXCS OCHAIEHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO TOAKJIIOYEHUSA K ceTh «MHTepHeT» u
oOecIreueHreM JIOCTyIa K 3JIEeKTPOHHOW HWHQOpPMaIMOHHO-00pa30BaTeILHON Ccpee
YHUBEPCUTETA.

Jns  mpoBenenuss n1abopaTopHbIX  pabOT  UCHONB3YyeTCs  JlabopaTropus
«'mapaBnuka»

ABTOPBI: KaHJUAT TEXHUYECKUX HayK PrIaHOBCKUN A.M.
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