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1. leau 1 3a1a4u TUCHUILIHHBI

Lean ocBOeHNS IUCHUTILIUHBI:

— (popmupoBaHue y OO0ydarOIIMXCA TEOPETUUYECKUX 3HAHUUA M MPAKTUYECKUX
HABBIKOB 0 OBJIQICHUIO METOJIaMU THUJIPABIMYECKOTO pacyeTa CUCTEM I0JIauu BO/JIbI
K MECTY TOKapa.

IlepeyeHb KoMneTeHIMH, (POPMHUPYEMBIX B poLecce U3yYeHUs! AMCUHIIIMHBI

Komnerenuun Conepxanne

OIIK-3 CriocobeH peraTh MPUKIIaIHbIE 3aJa9H B 001aCTH 00ECTICYeHUS
MOYKapHOH 06€30MacCHOCTH, OXPAaHBI OKPYKAOIIEH CPEIbl U IKOJIO-
THYECKO 06€30MacCHOCTH UCIIOB3YS TEOPUIO M METOABI hyH 1a-
MEHTAJIbHBIX HayK.

[1K-4 CnocobeH paccUuThIBaTh U MOJEIUPOBATH Pa3IUYHbIE TEXHUYE-
CKHME€ CUCTEMbI M TEXHOJIOTMYECKUE MTPOLIECCHI B LESAX PEIICHUS
3a/1a4y MoKapHO#l 0€30MaCHOCTH, B TOM YHUCJIE C MPUMEHEHHEM
CPEACTB aBTOMATU3UPOBAHHOTO TPOCKTUPOBAHUSI.

3agaum TUCHHUNJIUHBI:

3amayaMu OCBOCHUS JAMCUUIUIMHBI SIBIISIOTCS TEOPETHUYECKAsT U MPAKTHYECKas
MOJrOTOBKA OOYYarOIIUXCS K MPUMEHEHHWIO PA3JIMYHBIX METOJIOB THIPABIMYECKUX
pacyeToB MpH PEIICHUH BOTIPOCOB MOXKAPHOH O€30MaCHOCTH,

M3y4yeHne JUCHUILIMHBI OPHEHTHPYET OOYYAIOUIMXCsl Ha TNPHOOpEeTeHHE
HEOOXOJMMBIX TEOPETUYECKUX 3HAHMW M TMPAKTUYECKUX HABBHIKOB IO OBIIAJICHHIO
METOJIaMH THAPABIMYECKOTO pacueTa CHUCTEM II0JIa4d BOABI K MECTY I0Kapa,
METOJIaMH aHAJN3a HaJIe)KHOCTHU TIPOTUBOIIOKAPHBIX BOAOIPOBOIOB U 00CIIEIOBAHUS
CHCTEM MTPOTHBOIIOKAPHOTO BOJIOCHAOKECHUSI.

- TEOPETHYECKHM M NPAKTUYECKH MOJTOTOBHTH OOYYAIOIIUXCS K PEIICHHIO
BOIPOCOB TOXKAPHOW 0E€30MacHOCTH OOBEKTOB B 0OJACTH TMPOTHUBOIOKAPHOTO
BOJIOCHAOKEHHS;

- pa3paboTKe TEXHHYECKUX pEHICHUH, KOMIICHCHUPYIOIIUX BBISBICHHBIC
HapyIIEHNs TPOTUBOMOKAPHBIX TPEOOBAHMIA, C PACUYETHBIMH OOOCHOBAaHUSIMHU, IUISI
OKa3aHWsI KOHCYJBTATHBHOH TOMOIIM TMPOCKTHBIM ¥  JKCIUTyaTUPYIOIIHM
OpraHu3aIUsIM C COOIOIEHUEM JEHCTBYIOIINX HOPMATHBHBIX ITPABOBBIX aKTOB.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs TMCUMILINHBI
«'uapaBINKa», COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOECHUS
o0pa3oBaTeibHON MPOrpaMMbI

WMHIuKaTOpsl JOCTUKEHUS [Tnanupyemsble pe3ynbTaThl 00yUeHHs
KOMIIETEHIUH 110 AUCLUILUINHE

3Hanue OCHOB BBICIIIEH | 3HAET:
MaTEMAaTUKH, busuKy, XUMUH, | OCHOBHBIE TIOHSATHUS W 3aKOHBI THPaB-
DIIEKTPOTEXHUKH, BBIYUCIIUTENLHON | JINKU,




HH,Z[I/IKaTOpBI JOCTHIKCHUA
KOMIICTCHIIHN

[Tnanupyemeble pe3ynbTaTbl 00yUeHHUs
10 TUCHUIIIINHE

TeXHUKH W mnporpammupoBanusi OIIK-
3.1.

YMeHue pemarb CTaHAAPTHBIC
npodeccuoHaIbHbIC 3aauu C
IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
(byHIaMeHTaIbHbBIX HayK,
OOILIEMH)KEHEPHBIX ~ 3HAHUM, METOA0B
MaTeMaTHYeCKOTO aHanu3a U
moenupoBanus OITK-3.2.

Bnanenue HaBbIKaMH
TEOPETUYECKOTO u
HKCIEPUMEHTAJIBHOIO  MCCIEAOBAHUSA
OKpy)Xarolel cpeapl U OOBEKTOB
po(heCcCuOHATBbHON JESTEIIBHOCTH.
OIIK-3.3.

3HaHUE aIropuTMa PACYETOB IIO
IPOEKTUPOBAHUIO, KOHTPOIIO M MOHTa-
Ky CHCTEM IPOTUBOMOXKAPHOM 3allUTHI
Ha oOBekTax Haazopa. [1K-4.1.

YMeHue opraHu3oBbIBaTh U KOH-
TPOJIMPOBATH MOHTaX U PabOTOCIIOCO0-
HOCTh CHCTEM IMPOTUBOIIOKAPHOU 3a-
UTHI Ha 00bekTax Haazopa. [1K-4.2.

Bnanenue mnpaBUIBHOTO IPHME-
HEHHSI HOPMATHUBHO-TIPABOBBIX aKTOB
0 TIO’KapHOM 0€30MacHOCTH, B 001acTu
NPOCKTHUPOBAHUS, MOHTaXa CHCTEM
IPOTHBONOXKAPHOW 3AIIUTHI, TEXHHYE-
CKUX CPEICTB TPOHM3BOJCTBCHHON W
MOXKapHOW ABTOMATHKH, a TaKXe Mpo-
THBOMOXApHOTO BojgocHaOkeHus. I[1K-
4.3.

(GU3UYECKYI0 CYIIHOCTh U3y4aeMbIX SIB-
JICHUW U 3aKOHOMEPHOCTEW;

00IIIyI0 MHTErpaJibHYI0 (OpMYy ypaBHE-
HUS KOJUYECTBA JIBI)KCHHUS M MOMEHTA
KOJIMYECTBA JIBIKCHUS;

(bakTOphI, BAUSIONIME HA MOTEPU HAIO-
POB B JINHEWHBIX U MECTHBIX COMPOTHB-
JICHUSX;

BIIUSIHAE PEKUMHBIX i TEOMETPUUECKHIX
napamMeTpoB Ha HCTEYEHHUE >KHUJIKOCTEU
yepe3 OTBEpPCTHUsl, HACaJKd, KOPOTKUE
TpyOONPOBObI, HA XapaKTEPUCTUKU
MOYKAPHBIX CTPYH;

MPUYMHBI, BBI3bIBAIOIIME THApPABIAYE-
CKHH yJiap 1 crocoobl 00pbOBI ¢ HUM

YwMmeer:

IPUMEHATh OCHOBHBIE 3aKOHBI M 3aKO-
HOMEPHOCTHU THJIPABIUKH MPU PELICHUN
BONPOCOB  OOECHEYEHHUsI MPOTUBOIIO-
YKapHOM 3aILUTHL;

IPOU3BOJUTH PacyeT CUCTEM aBapUil-
Horo ciusa JIBXX u 7K, mapamerpos
TPACKTOPUH CTPYH U €€ PEaKLUH, I0-
TEph HAllopa B CHUCTEMAax MOJA4u BO-

Jbl, TIOTEPh JIaBJICHUS B Ta30BBIX
AVII;

3. MecTO TUCHMIIIMHBI B CTPYKTYPe OCHOBHOI NMPo¢eCcCHOHAIBLHOMI
o0pa3oBaTeIbHON MPOrpaMMBbl

JlucrumnirHa OTHOCUTCS K 00s13aTeIbHOM YacTH OCHOBHOM MPO(ECCHOHAITBHON
o0OpasoBarenbHON IporpaMmbl crienuanuteTa no crnenuanbHocTd 20.05.01 [Toxapras

0€301acHOCTh HalpaBJIeHHOCTH (poduis) «IloxapoTymenney»




4. CTpyKTYypa " coepkaHne TUCHUILTHHbI

OO0mmast Tpy10€MKOCTh JTUCITUTIIMHBI COCTABIsET 3 3aueTHhIe equHUIBI, 108 "aca.

4.1 O0bemM TMCHUIUIMHBI M BHIbI y4eOHOH padoThI

JISE OUHOM (DOPMBI 00yUeHU s

Bun yueO6Hoii padoThI

TpynoeMKkocTh

3.

Yyachbl

4 cemecTp

OOmasi TPyIOEMKOCTh JTUCIUTIINHBI
1o yueOHOMY TUIaHy

3

108

108

KoHnTakTHas pa60Ta, B TOM YHUCJIC:

72

72

AyIMTOPHBIE 3AHATHS

72

72

Jlexiuu (JI)

24

24

ITpaktuueckue 3austus (113)

24

24

JlabopaTtopusie pabotsl (JIP)

24

24

Koncynpranum nepes 3x3aMeHOM

CamocrositesibHas pabora (CPC)

36

36

B TOM 4YHUCJIC:

KypcoBasi paboTa (ITpoeKT)

3a4er ¢ OeHKOM

JK3aMeH

JJIs1 3204HO popMBbI 00yUEeHUSsI

Buna yuyeOHoit padoThI

TpynoeMmkocThb

3.

Yachbl

2 kypc

3 Kypc¢

OOmast TpPyIOEMKOCTh JIHCIIH-
TUTHBI TT0 Y4eOHOMY TUTaHY

108

36

72

KonTaktHas pabota, B TOM 4HC-
je:

14

2

AyIMTOPHBIE 3AHATHS

—
N

2

—
[\

Jlexiuu (JI)

2

[TpakTueckue 3austus (I13)

JlabopaTtopusie pabotsl (JIP)

Ei NN NN

(|

Koncynpranmm nepes 3x3aMeHOM

CamocrosiTeibHast padora
(CPC)

34

B TOM 4YHUCJIC:

KypcoBasi paboTa (ITpoeKT)

3a4yerT ¢ OEHKOM

JK3aMeH




4.2 TemaTn4yecKuii IJIaH, CTPYKTYPHPOBAHHBIN 10 TeMaM (pa3jesnam) ¢
YKa3aHHEM OTBEJACHHOI'0 HA HUX KOJIHYECTBA aKA[IeMUYECKHX YaCOB M BH/10B
Y4eOHbIX 3aHATHI

JISE OUHOM (DOPMBI 00yUeHU s

Ne KosnuyecTBo yacoB
n/n 10 BHJAM 3aHATHI - E
& =
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2 = 2 = 5 3=
Haumenonanue = = | $x| 525 |3 & | £E5
Tem = = T = S > = = S
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1 | OcHOBBI THIPOCTATUKU 5 2 3
OCHOBHBIE aBHEHUS
2 yp 1| 2 2 4 3
TUAPOCTATUKH
Cuna TUAPOCTATUYECKOTO
3 | gaBJIEHUS. Ontoper | 7 2 2 3
TUIPOCTATUYECKOTO JABJICHHUS
4 | OcHOBBI T'MIPOIMHAMUKH 5 2 3
OCOOEHHOCTH ABMKEHHSI PeaIbHBIX
5 | xwuakocreid. YpaBHenue bepnyiu 17 2 4 8 3
JUISL IOTOKA PEAIbHOM JKUJIKOCTH
[Torepu Haropa npu
CTaHOBHBILIEMCS BIDKEHUU
6 | A 11| 2 2 4 3
JKUJKOCTH IO TpyOaM U TO>KapHBIM
pyKaBam
I'mopaBimueckuii pacueT
7 AP p 7 2 2 3
TPyOOIIPOBOJIOBY
Hcreuenne xxuakocTent yepes
8 A p 1| 2 2 4 3
OTBEPCTHSI M HACATIKU
9 |I'uppaBnuueckue CTpyu 7 2 2 3
HeycranoBuBiieecs 1BIKeHUE
10 |xwuakoctu. ['mapaBnuueckuid yaap 5 2 3
B TpyOONpoBOAax
11 | OcHOBBI TEOpHHU HACOCOB 22 6 6 4 6
3ayeT ¢ OLeHKOM +
Hroro 108 24 24 24 36




JJIs1 3204HOM popMBbI 00YUEeHUS

Ne KouimuecTBo yacos
n/n 0 BHJAM 3aHATHIA = EE
8 =
(= ) ) N-] w2
3 = 2 2 5 SR
HanmenoBaHnue = = Sw | E = | 2 =9 =S
© = @ = o = = S <
Tem = = 5| 5 = <
= == =
| £ | EZ| 8¢ |2 s | g"
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2 kypc
1 | OcHOBBI TEOPUH HACOCOB 36 2 34
HTroro 36 2 34
3 Kypc
2 | OCHOBBI THAPOCTATUKH 6 6
3 OcHoBHbIE ypaBHEeHMs | 6 6
TUAPOCTATUKH
Cuna TUApPOCTaTUYECKOro | 6 6
4 | maBieHHUs. On1opkl
TUAPOCTATUYECKOTO JaBJICHUS
5 | OcHOBBI TUAPOAMHAMUKHI 6 6
OCOOEHHOCTH JABMKEHHS peaibHbIX | 6 6
6 |xuakocted. YpasHenue bepnyiu
JUISL IOTOKA PEAIbHOM JKUJIKOCTH
[Torepu Haropa npu| 6 6
5 |ycranoBupLeMes JBUKEHUU
KUAKOCTU 1O TpyOaM U MOXKapHBIM
pyKaBam
] I'mapaBauyeckuit pacyer 6 6
TPyOOIPOBOJIOBY»
9 Ncteuenue xunkocren yepes 6 6
OTBEPCTHSI U HACAIKU
10 |I'mppaBanueckue cTpyu 3 3
HeycranoBusiieecs 1BuxeHue 6 6
11 |x)unkoctu. ['mapaBnudeckuit yaap
B TpyOONpoBOAax
12 | OCHOBEI TEOpHHU HACOCOB 15 2 4 6 3
3ayeT ¢ OLEeHKOM +
Hroro 72 2 4 6 + 60
Bcero 108 4 4 6 96




4.3 ConepxaHue TUCHUIIMHBI 151 00YYAKOIIHMXCS

4.3.1 Conep:kanue TUCUMILIMHBI V151 00y4aIOIIMXCsl OUHOM (popMe 00yUueHusI

Tema 1. OCHOBBI THAPOCTATHKH.

Jleknusi. OcHOBHBIE (PU3HUECKUE CBOMCTBA KUJIKOCTEN U ra3oB. OCHOBBI KU-
HeMaTuku. Cuiibl, IEUCTBYIOIINE B )KUIKOCTSIX.

CamocrositenbHas padora. ['uapocTaTuueckoe 1aBJIeHUE U €ro CBOMCTBA.

Pexomennyemas nuteparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 2. OcHOBHBIC YPABHEHUSI THAPOCTATHKH.

Jlekuusi.  J(udpdepenumanbuple  ypaBHEHHMs ~ THIPOCTaTHKM M HUX
UHTErpupoBaHue. PaBHOBecHE HEC)KHMAEMOW JKUIAKOCTH B IOJIE CHJ TSDHKECTH.
AOGCONIOTHBIN M OTHOCUTENIbHBIN MOKOW (paBHOBECHE) XKUIKUX cpen. [loBepxHOCTH
paBHBIX naBieHuil. OCHOBHOE YypaBHEHUE ruapoctaTuku. 3akoH [lackans,
UCIIOJIb30BAaHUE €T0 B MOKAPHOMN TEXHUKE.

IIpakTnyeckoe 3aHsTHe. AOCOJIIOTHOE M H30BITOYHOE HaBieHHE. Bakyywm.
JHuarpamma nasneHuil. [Ibe3oMeTprueckas BbICOTa U THAPOCTATUUECKUNA HATIOP.

JlabopaTopHoe 3aHsTHe. l3MepeHHE M BBIYMCIECHUE TUAPOCTATUYECKOTO
JaBJICHUS

CamocrosiTesibHasi padoTa. DHEPreTUYECKUd CMBICT OCHOBHOTO ypaBHEHMS
TUAPOCTATHKU.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 3. Cuiaa THIPOCTATHYECKOTO ABJICHUS. ONIopbI
THAPOCTATUYECKOT0 JABJICHHUS.

Jlexkuus. Criia ruIpoCTaTUYECKOTO AABJIEHUS Ha MJIOCKUE U KPUBOJWHEHUHbBIC
MOBEPXHOCTU. AHAIUTUYECKUN U TpadoaHaATUTUYECKUA METO/Ibl ONPEICICHUS CHUIIbI
Y LICHTpA AABJIEHUS )XKUAKOCTH Ha MJIOCKUE U KPUBOJIMHENHBIE TIOBEPXHOCTU. DIIOPHI
JIaBJI€HUs. 3aKOH ApXUMEA.

IIpakTnueckoe 3ansaTue. [IpakTnueckoe NpUMEHEHNE 3aKOHOB TUIPABIIUKU B
MOKapHOM JIeIe.

CamocrositesibHast  paGora.  [IpakTMueckoe  NPUMEHEHUE  3aKOHOB
TUJPABIUKU B IOXKAPHOM JIETIE.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 4. OCHOBBI THAPOAMHAMHUKH.
Jlekuusi. Busibl MOTOKOB >KMJKOCTH. Y CTAaHOBHUBIIEECS U HEYCTAHOBUBILIECECS
JIBIDKCHUE JKUIKOCTH. Mojenb uacanbHOM (HEBSI3KOW) >XUAKOCTU. JIMHUS TOKa,



JJIIEMEHTapHas CTpyWka, NOTOK. (OCHOBHBIE XapaKTEPUCTUKH IIOTOKA: PACXOA
KUIKOCTH, )KUBOE CEUCHHE, CPEIHSISI CKOPOCTh. Y paBHEHHE HEPA3PhIBHOCTH MOTOKA.
[1naBHO M pe3KO U3MEHsIoUMeECs NOTOKU. ['uapaBnuyeckuit paguyc. OOume 3aKOHbI
U ypaBHEHHUS CTaTUKA M JUHAMUKH XKUAKOCTEH U ra3oB. uddepeHuuanbHbie
ypaBHEHUS JBUXKEHUS KUJIKOCTU. Y paBHeHUEe bepHyu Uit naeanbHON KUAKOCTH U
€ro UHTEPIpETaLIUS.

CamocTrosiTesibHast padota. OOIKe ypaBHEHUS SHEPrUU B MHTETPAIbLHON U
muddepeHnmransHoi hopmax.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH [BU/KEHUSI PeaJbHBIX KHMIKOCTeH. YpaBHeHHe
bepHy/uIH 1J1 MOTOKA peajibHOM KUTIKOCTH.

Jleknusi. OcoOEHHOCTH ABWKEHHUSI pealbHBIX XKUAKOCTEH. Pacrnpenenenue
JIABJICHHS B )KUBBIX CEYEHHUSIX NIOTOKA MPU YCTAHOBUBILIEMCS [JIABHO U3MEHSIOIIEMCS
JNBH)KCHUU. YpaBHEHHE bepHymM [ T1IOTOKA pPEaJbHOM KUIAKOCTH IIpU
YCTAHOBHUBLIEMCS ABWKEHUM KUIAKOCTH. OrpaHUYEHUs UCIOJIb30BAHUS YPABHEHUS
bepuymnu. Ero reomerpuueckas W 3HepreTuyeckas wuHTeprpetanus. OOmias
UHTErpanbHas (opma ypaBHEHHMM KOJIMYECTBA JBMKEHUS W MOMEHTA KOJIMYECTBA
JIBUKCHUS.

IIpakTnueckoe 3ansaTHe. OOm@As wuHTerpasbHas (opma  ypaBHEHHA
KOJINYECTBA JBW)KCHUS M MOMEHTa KOJWYECTBA JABM)KECHHUSA. YpaBHEHHME bepHyiu
JUISl TIOTOKA PEATIbHOM KUAKOCTHU IPY YCTAHOBUBIIEMCS IBUKEHUU KUJIKOCTH.

JlaGopaTopHoe 3aHsiTHe. Pe:xuMbl ABMKEHUS )KUAKOCTEN. JleMOoHCTpanus
ypaBHeHUs bepHyum.

CamocrositenbHas padora. [logoOue ruipoMexaHU4eCKUX MPOIECCOB.

Pexomenayemas ureparypa:

ocHoBHas: [1, 2];

nornojHuTenpHas: [1, 2, 3].

Tema 6. IloTrepu Hanopa NpM yCTAHOBUBIIEMCSI ABHKEHUH KUIKOCTH I10
TPY0aM U MOKAPHBLIM PyKaBaM.

Jlekuusi. Buasl norepp Hamopa. MeTtox TeopuM pPasMEpPHOCTEM H  €r0
IPUIIO’KEHNE K BBIBOAY OOHIMX (OpMyI AJisi ONpeAeNieHus] moTepb Hamopa. BeiBoa
oOumx QopmMyn JUisi ONpeAeNieHUus MOTepb Hamopa. T[eopeTHYecKue METOIbI
ompezeNieHusl oTeph Hamopa 1 Kod()(PUIMEHTOB TUAPABINYECKOTO COMPOTUBIICHHUS.
OKclepUMEHTAIbHBIE METOJBl OMpEACNCHUs] MOTEph Hamopa U KO3(PQPUIMEHTOB
ruapaBiInueckoro conportusieHus. ['padux Hukypanze. Bausaue pexxnma qBUKESHUS
KUIKOCTH U IIEPOXOBATOCTH TpPyOONMpoBOAa Ha JIMHEWHBIH KOADPUIIMEHT
TUAPABINYECKOTO CONPOTUBJIEHUA U MOTEPh Hanopa. PU3HMYECKHI CMBICI BIVSHUS
niepoxoBaroctedd.  ['uapaBiaudecku — TIAgKUEe U LIEpPOXOBaThle  TPYOBI.
TypOyNeHTHOCTh U €€ OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKH.

IIpakTuyeckoe 3ansitue. MeTonuka pacyera MOTEeph Hamopa B TpyoOax.
MectHble conpoTuBneHus. 3menenue ko3P ¢uiiueHTa MECTHOTO COMPOTUBIICHUS B



3aBUCHUMOCTH OT unciia PeliHonbAca U BUIa MECTHOTO CONPOTUBIeHUs. OnpeaeneHue
NOTEepPb HAopa B MOKAPHBIX pyKaBax.

JlabopatopHoe 3ansaTue. OnpeneneHue U K03PpGUIUEHTA THAPABINYECKOTO
TpEHUSI.

CamocrosiTesibHasi padota. MeToabl CHUKEHUS MTOTEPh HAIopa.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 7. 'mapaBiauveckuii pacuer TPyOOINPOBOIOB.

Jlekuus. Knaccudukaius TpyOonpoBoI0B U OCHOBHBIE pacueTHbIe (POPMYIIBI.
['mnpaBnudecknii pacyeT «UIMHHBIX» TPYyOOINPOBOMOB TMPU TApPALIECTHHOM H
MOCJICIOBATEIFHOM COeMWHEHUU. Pacuer «KOpOTKuX» TpyOompoBoaoB. Pacuer
ra3onpoBOIOB MPU MaJIbIX U OOJBIINX Mepenagax JaBJIeHUH.

IIpakTnueckoe 3ansaTue. ['uapaBIndyeckuii pacuet TpyOoONpOBOIOB.

CamocrositesibHasi  padora. [loBblieHHE TPOMYCKHOM  CIIOCOOHOCTH
TpyOOIPOBOIOB.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nornojHuTenbpHas: [1, 2, 3].

Tema 8. UcTeyeHnne :KUIKOCTH Yepe3 OTBEPCTUS M HACAAKH.

Jlekuus. Mcreyenne »XUIKOCTM U3 KPYIVIOTO OTBEPCTUS B TOHKOW CTEHKE.
Cxatue ctpyn. CKOpOCTh UCTEUEHUS U pacxo] CTpyu. McTedeHue KUAKOCTH Yepes
3aTOINIEHHbIE OTBepCcTHs. lMcTedueHue KUAKOCTH 4epe3 HacaaKu. TUIbl HACAIKOB.
CKOpOCTh M pacxo] NpH UCTECYEHHH KUIAKOCTH YEPE3 BHEIIHHE LUIMHAPUYECKUE
Hacaaku. Bakyym B mumHapuueckoil Hacagke. OCOOEHHOCTH MCTEUEHUS KUIKOCTH
U3 HACaJIKOB Ipyrux TUNoOB. ONOPOKHEHHUE PE3EPBYaAPOB.

IIpakTHyeckoe 3aHsiTMe. lIcTedyeHme  JKMIOKOCTH  4Yepe3  HACAJKH.
Onopo>xHEHUE pe3epByapoB.

JlaboparopHoe 3aHsaTHe. IcTEeUeHNE TPU IOCTOSSHHOM Hamope.

CamocrosiTesibHas padora. OcCOOEHHOCTH UCTEUEHUS KHUIKOCTU U3 HACAJIKOB
Ipyrux TUNnoB. ONnopoXHEHUE pe3epByapoB.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBiauveckue CTpym.

Jleknusi. Knaccudukanus crpyit. KomnaktHast u pa3apo0iieHHas 4acTh CTPYH.
Metonpl aHanu3a yCTOMYMBOCTM M NPUYMHBI pacrana KOMIIAKTHOM YacTH CTPYH.
HNuBepcus ctpyu. Tpaekropus ctpyu. BeicoTa mogbemMa U AalnbHOCTh MOJIETA CTPYH.
dopmyJisl JIrorepa u @prmana.

IIpakTnyeckoe 3anHsiTue Pacuer HakJIOHHBIX CTpyd. BimsHue Hacagok Ha
dbopMHpoBaHUE CTPYH. 3aBUCUMOCTbh MEXAY PAIUyCOM JIEUCTBHS KOMITAKTHOM YacTu
CTpPYH, TUAMETPOM HACAJKa, HATIOPOM U PACXOJIOM.



CamocrositenbHas padora. Peakuus ctpyu. [laBienue ctpyu. PacnibuieHHbIE
CTPYH U CIIOCOOBI X MOJIYYEHHS.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].

Tema 10. HeycranoBuBIIEecs: ABHKEHNE JKUAKOCTH. ['uapaBandeckuii
yaap B TpyOOnpoBoaax.

IIpakTyeckoe 3aHsiTHe. YpaBHEHHE bepHy/IM Uil HEYCTaHOBMBILIEIOCS
neuwxeHus. ['unpasnuueckuil ynap B TpyOompoBojax. VHepHHOHHBIA HAmop M €ro
sHepreTnyeckuii cmbica. [loBblIEHME [aBJIEHHS MpPU THAPABIMYECKOM ylape.
CkopocThb pacnpocTpaneHusi yaapHoi BosiHbl. Daza ynapa. [lonHbIl U HEMOMHBIMA
yaap. InarpaMmma naBieHui Ipu rMApaBIMIECKOM yaape.

CamocrositesibHast  padora. CriocoObl  CHWXKEHUS ~ JaBJEHUS  TIPHU
TUAPABINYECKOM yAape.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nornojgHuTenpHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB.

Jlekuus. Kparkue cBegenus o Hacocax u ux kinaccudukanusa. Hacocnas ycra-
HOBKa. Paboune mapameTpsl HaCOCOB.

Jleknusi. [lpuHnmnm neicTBus W KiIaccupUKanus IEHTPOOSKHOTO Hacoca.
JIBroKeHre JKUIKOCTA B paboueM Kosiece IeHTpoOexHoro Hacoca. OCHOBHOE ypaB-
HEHHUE IIEHTPOOEKHBIX HACOCOB. AHAIW3 OCHOBHOTO YpPaBHEHMS LIEHTPOOEKHBIX
HacocoB. Bimsiaue Gopmel tonacTeii Ha co3/1aBaeMblil HATop.

OcHOBBI TeopuM Mo00Ms JTIoNacTHRIX HacocoB. KoadduimeHnt 6p1cTpOX0OAHO-
CTH.

IIpakTuyeckoe 3ansaTHe. Paboune XxapakTepucTUKH HEHTPOOEHKHBIX HACOCOB.
PabGota Hacoca Ha cerb. Pabouas touka. PerymupoBanue pabotsl Hacoca. [lapan-
nenbHas paboTa HacocoB. [TocnenoBarensHas paboTa HaCOCOB.

JlabopatopHoe 3ansiTue. VccienoBanue paboThl HEHTPOOEKHOTO HAacoca

CamocrosiTesibHasi padora. AHalM3 OCHOBHOI'O YPaBHEHHUS IIEHTPOOEKHBIX
HacocoB. Bimsiaue Gopmel tonacTeii Ha co3/1aBaeMblil HATop.

4.3.2 Copepikanue IMCUUILUIHHBI JJI1 00y4arOIIMXCH 3204HO0M (opme 00ydeHunst

Tema 1. OCHOBBI THAPOCTATHKH.

CamocrositesibHas padora. OCHOBHbBIC (DU3UYECKUE CBOMCTBA KUIAKOCTEH U
ra3oB. OCHOBbI KuHeMaTUKHU. CUJIbl, IEUCTBYIONINE B )KUAKOCTAX. [ MapocTaTuuecKoe
JIaBJICHHUE U €TI0 CBOMCTBA.

Pexomenayemas nureparypa:

ocHoBHas: [1, 2];

nornojHuTenpHas: [1, 2, 3].



Tema 2. OcHOBHBIC YPABHEHUSI THAPOCTATHKH.

CamocrositenbHas padora. J{uddepenimanbabie ypaBHEHUS THAPOCTATUKY U
X HHTErpupoBaHue. PaBHOBecHE HEC)KMMAEMOW KUIAKOCTA B TOJIE CHJI TSKECTH.
AOCOIOTHBIM W OTHOCHUTENIBHBIM MOKOU (paBHOBecHe) *)uakux cperd. [loBepxHocTu
paBHBIX JaBieHUil. (OCHOBHOE YypaBHEHME THApPOCTaTHMKUA. 3akoH [lackauns,
UCIIOJIb30BAHUE €r0 B MOXKAPHON TeXHHUKE. AOCOIIOTHOE M M30BITOYHOE JaBJICHUE.
Bakyym. [unarpamma naBineHui. [Ibe3omerpuueckass BbICOTa U THAPOCTATHYECKUN
HaIop. DHEPreTUYECKU CMBICII OCHOBHOT'O YPABHEHHSI THPOCTATUKH.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 3. Cuia THAPOCTATHYECKOI'0 AaBJICHMS. S1110]1) 81
THAPOCTATUYECKOTI0 JABJICHHUS.

CamocrosiTesibHas padora. Cuiia ruApOCTaTUYECKOTO TABICHUS HA IIOCKUE
U KpPUBOJIMHEWHBIE MOBEPXHOCTU. AHAIMTUYECKUA U TpaOaHATUTUYECKUNA METOIbI
ONPENCIICHUS] CUJIbl U LIEHTPA JABJICHUS >KUAKOCTU HAa IJIOCKHE U KPUBOJIMHEHHBIE
MOBEPXHOCTU. OMIOpbl JAaBieHuA. 3akoH Apxumezna. [Ipaktuueckoe NmpuMEHEHHUE
3aKOHOB TMIPABIIMKH B ITOKAPHOM JIEJIE.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 4. OcHOBBI THAPOAMHAMHKH.

CamocrosiTesibHass padora. Bujsl MOTOKOB KUJKOCTH. YCTAaHOBHUBIIEECS U
HEYCTAHOBMBIIEECA JIBUKEHUE JKUAKOCTH. Mojenb uaeanbHOW  (HEBSI3KOM)
KUIKOCTH. JIMHUA TOKA, dJIEMEHTAapHAs CTPyiKa, NOTOK. OCHOBHBIE XapaKTEPUCTHKU
MOTOKA: PAacxoJ JKHAKOCTH, JKUBOE CEUYEHHE, CPEIHSS CKOPOCTb. YPaBHEHHUE
HEPa3pbIBHOCTH MOTOKA. [11aBHO M pe3k0 U3MEHSOIMMECS NOTOKHU. [ 'mapaBnuyeckuit
paauyc. OOiue 3aKOHbl M ypaBHEHUS! CTaTUKU U JUHAMUKH SKHIKOCTEH M Ta30B.
Huddepenunanbuble ypaBHEHHS ABUKEHUS KUAKOCTH. YpaBHeHHE bepHynmu s
UJeaNbHOW JKUAKOCTH U ero wuHtepnperanusa. OOmue ypaBHEHUS SHEPrUU B
UHTeTpaibHON U auddepeHiuaibHoi hopmax.

Pexomenayemasi sureparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH [BW/KEHHSI PeaJbHBIX KHMIKOCTeH. YpaBHeHHe
bepHynim 115l NOTOKA peajbHOMN KUIKOCTH.

CamocrositesbHass padora. OcCOOEHHOCTH JIBUKEHUSI PEAbHBIX >KUJIKOCTEM.
Pacnipenenenue naBiaeHus B )KUBBIX CEYEHUAX ITOTOKA IPU YCTAHOBUBILEMCS IIJIABHO
WU3MEHSIOIEMCS JBIKEHUU. Y paBHEHUE bepHyuM U1 MOTOKA peaIbHON KUAKOCTH
IIPM  YCTAHOBUBIIEMCS JBHWKEHUU KUAKOCTH. OrpaHUYEHMs] HCIIOJIb30BAHUS
ypaBHeHus1 bepHymm. Ero reomerpudeckas M 3HEpreTMYecKas HMHTEpIIpETaLus.
OOmass uHTErpaspHas (¢GopMa YpaBHEHMH KOJMYECTBA JBW)KEHHMS U MOMEHTA



KonudecTBa nBrkeHus. OOmas wuHTerpaigbHas ¢Gopma ypaBHEHUN KOJIMYECTBA
JNBH)KCHUSI 1 MOMEHTAa KOJIMYECTBA JIBMKEHUsA. YpaBHEHHE bepHymu ajis MoToKa
peambHOM KUAKOCTH IIPU YCTAaHOBUBIUEMCSI JIBUOKEHUM KUAKOCTU. PexXnMmbl
NBWKEHUST  skuakocted. JlemoHcTparuss  ypaBHenuss  bepnymnu.  IlomoGue
IUAPOMEXaHUYECKUX ITPOLIECCOB.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 6. IloTepu Hanopa NpM yCTAHOBUBIIEMCSI IBHKEHUM KUIKOCTH T10
TPYOaM U MOKAPHBIM PyKaBaM

CamocrositeibHasi padora. Buael mnorepp Hamopa. Merox  Teopuu
pa3MepHOCTEN W €ro MPUIIOKEHHE K BBIBOLY OOmMUX (OpPMYJ ISl ONMpeaeieHUs
notepb Hamopa. BbpiBog oOmux ¢opMmya i OnpefeieHus NoTepb Haropa.
Teopernueckue METOJbI OMNpEACICHUs TOTepb Hamopa U KO3()PUIIMEHTOB
TUAPABINYECKOTO CONPOTHUBIEHUSA. OKCIEPUMEHTAIBHBIE METOAbl ONPEACICHUS
noTepb Hamopa W KO3(PPUIMEHTOB THAPABIMYECKOrO CONpoTUBIeHUs. ['paduk
Hukypanze. BimsHue pexuma JOBWKEHHS KUAKOCTA H  MIEPOXOBATOCTH
TpyOONpoBOJa Ha JIMHEWHBIH KOIPOUIMEHT TUIPABIMYECKOTO COMPOTUBIEHUS U
norepb Hamnopa. PU3MYECKUI CMBICI BIMSHUS LIEPOXOBATOCTEW. | 'MapaBinuecku
TJIAJIKKE U MIepOXoBaThie TPpyObl. TypOyJIEHTHOCTh M €€ OCHOBHBIC CTATHCTHUYECKHE
XapaKTEePUCTHKU. MeToauka pacdyeTa TMOTeph Hamopa B TpyOax. MecTHbIe
conpotuBiieHus. M3meHeHnue Kkodh(UIMEHTa MECTHOTO CONMPOTHUBIICHHUS B
3aBUCHUMOCTH OT unciia PeiiHonb/Aca U BUIa MECTHOTO CONPOTUBIEHUs. OnpeaeneHue
moTepb HAmopa B TOXKApHBIX pykaBax. Omnpenenenne u  KodhdUIMEHTA
TUJPABINYECKOTO TPeHUsSI. MeToAbl CHHXKEHUS TOTEPh HaIopa.

Pexomenayemas ureparypa:

ocHoBHas: [1, 2];

nornojHuTenpHas: [1, 2, 3].

Tema 7. 'mapaBianyeckuii pacyer TpyOONIPOBOIOB.

CamocrositenbHas padora. Knaccudukanus TpyOOnpoBOJOB U OCHOBHBIE
pacueTHble (QopMyibl. ['MIpaBIMYECKUN pacdeT «UIMHHBIX» TPYyOOIPOBOJOB IMpHU
napajyielbHOM M TOCJIEJ0BATEIbHOM  COEIMHEHHH. Pacuer  «KOpOTKHX»
TpyOompoBojoB. PacueT ra3onmpoBosOB THpH MaibiXx M OOJBIIMX Mepenagax
naBieHui. ['mapaBnuyeckuit pacuer TpyOompoBoaoB. lloBbllieHHE MPOIMTYCKHOM
CIOCOOHOCTH TPYOOIIPOBOIOB.

Pexomenayemas sureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].

Tema 8. UcTeyeHue :KUIKOCTH Yepe3 OTBEPCTUSI M HACAIKH.

CamocrositesibHasi padora. VicTeueHne KUJIKOCTH U3 KPYTJIOrO OTBEPCTHS B
TOHKOHN cTeHke. Cxxatue crpyu. CKOpOCTh UCTEUEHU U pacxoi cTpyu. McteueHue
JKUJIKOCTU 4epe3 3aTOIUIEHHbIE OTBEpCTUA. VIcTeueHHe >KUIKOCTH Yepe3 HaCaJKH.



Tunbl HacagkoB. CKOPOCTh M Pacxoj MPU UCTEUEHUM KUJKOCTH YEpEe3 BHEIIHUE
HUWIMHAPUYECKHE Hacaaku. Bakyym B uuiamHapuyeckod Hacajake. OcOOEHHOCTH
VCTECUCHHUS KUIKOCTH W3 HACAAKOB APYrux TUNOB. OIMOPOKHEHUE PpPE3EPBYapOB.
Hcreuenne xXuUaKocTu yepe3 Hacaaku. OnopoxkHeHue pesepByapoB. McTeuenue npu
NOCTOSIHHOM Hamope. OCOOEHHOCTH HMCTEYEHMs] >KMIKOCTH M3 HACAIKOB JPYTHX
TunoB. ONOPOKHEHHUE PE3EPBYAPOB.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 9. 'magpaBiauveckue CTpyu.

CamocrositebHass pabora. Kiaccupukauus crpyil. KommaktHas wu
pa3apobsieHHas 4acTu CTpyd. MeTobl aHallM3a YCTOMYMBOCTH M MPUYMHBI pacraja
KOMIAaKTHOW 4yacTu ctpyu. MHBepcus ctpyu. Tpaekropust ctpyu. BeicoTa noasema u
TAIBHOCTB MoJieta cTpyu. @opmyisl Jlrorepa u Oprumana. Pacuer HaKIIOHHBIX CTPYH.
Bnusinue Hacamoxk Ha (OpPMHUpPOBAHHME CTPYU. 3aBHUCHUMOCTh MEXAY PpPaJdycoM
JNEUCTBUSL KOMITAKTHOM YacTH CTPYH, JMAMETPOM HacaJlKa, HAllOPOM M PACXOJIOM.
Peakuus ctpyu. JlaBnenue ctpyu. PacniblieHHbIE CTPYH M CLIOCOOBI UX TOJTyYEHHUS.

Pexomenayemas urepartypa:

ocHoBHas: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 10. HeycTanoBuBIIIEeCs IBH:KeHH e KUAKOCTU. [ mapaBandeckuii
yaap B TpyOonpoBojaax.

CamocrosiTesbHasi padora. YpaBHeHue bepHyM 11 HEYCTaHOBHUBILETOCS
neuxeHus. ['unpasimuueckuil ynap B TpyOompoBojax. VHepMOHHBIA HAamop M €ro
DHEPreTUYeCKUil cmpici. [lOBBIIEHWE MAaBIEHUS MPU TUIPABINYECKOM yJlape.
CkopocTh pacrnpocTpaHeHus yaapHoil BosiHbl. ®asza ynapa. [onHbIA M HENOJHBIN
yaap. JluarpamMma naBlieHUWd TNpu TuApaBidyeckoM yaape. CrocoObl CHHXKEHHS
JABJICHHS TIPU THIPABIMYECKOM yIape.

Pexomenayemas qurepartypa:

ocHoBHas: [1, 2];

nornojHuTenpHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPpHH HACOCOB

Jlekuus. Kparkue cBefeHus 0 Hacocax M ux Kiaccudukanus. HacocHast ycra-
HOBKa. Paboume mapamerpsl HacocoB. IIpHHIMIT ASWCTBHS W KIacCHU(pUKAIUSA ICH-
TPOOEKHOTO Hacoca. /[BrkeHne XuaKocTu B paboyeM KoJiece eHTPOoOEKHOTO HACOo-
ca. OCHOBHOE ypaBHEHHE IIEHTPOOEKHBIX HACOCOB. AHAIIM3 OCHOBHOTO ypPaBHEHHS
IICHTPOOCIKHBIX HACOCOB. BiimsiHue Gopmbl jjonacteid Ha co3aaBaeMslii Harop. OCcHO-
BbI TEOPHUH TOI00MS JIOMACTHBIX HACOCOB. Koa(hUIMEeHT OBICTPOXOTHOCTH.

IIpakTHyeckoe 3aHsTHE. Paboune XapakTepPUCTUKU HEHTPOOSKHBIX HACOCOB.
Paborta Hacoca Ha cerh. PaGouas Ttouka. PerynmpoBanue pabotbl Hacoca. [lapai-
nenbHas padbota HacocoB. [TocnenoBarenbHast paboTa HACOCOB.

JlaGopaTopHoe 3ansTHe. ccnenoBanue paboThl IEHTPOOEIKHOTO HAcOCA



CamocrosiTesibHAs padoTa. AHAIU3 OCHOBHOTO YpPaBHEHUS HEHTPOOEKHBIX
HacocoB. Biusiaue opmebl sonactei Ha co3/1aBaeMblil HAToP.

5. MeToauyecKkue peKOMeHIANMH M0 OPTraHU3aIUU U3YUYEeHUS U CIUTIMHBI

[Ipn peamu3anuy NPOTpamMMbl TUCIUIUIMHBI HCIOJB3YIOTCS JICKIMOHHEIE,
NPAaKTUYECKHE 3aHATHUS, Ta00paTOPHBIC PAOOTHI.

OOuIMMH TENSIMU 3aHATHIA SBISTFOTCS:

— 00o0O01IeHre, CUCTeMaTu3alus, YIIyOJeHHE, 3aKpeIIeHHEe TEOPETHUEeCKUX
3HAHWU TI0 KOHKPETHBIM TeMaM JAUCIUILTAHBL;

— dbopMHpoBaHWE YMEHHMI MPHUMEHSATh TIONYyYCHHBIC 3HAaHUS HA IMPAKTHKE,
peanu3anus eqUHCTBAa HHTEUIEKTYaIbHON U IPAKTUIECKOU eI TeTbHOCTH;

— BBIPA0OTKA MIPH PEIICHUU MOCTABICHHBIX 337ad MPO(heCCHOHAIBHO 3HAYNMBIX
KauecTB:  CaMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
WHUINATUBEI.

[enstMu IEKINN SBISIFOTCSI:

— JaTh ~ CHUCTEMAaTHU3WPOBAHHBIE HAy4YHbIE 3HAHUS 1O  JUCIHUIUIAHE,
aKIICHTUPOBAB BHUMAHNE Ha HAauOoJIee CIOKHBIX BOPOCAX;

— CTHMYJIHPOBATh AKTHBHYIO MMO3HABATEIBHYIO JEATEIBHOCTh 00yUJaIOMINXCS,
croco0cTBOBaTh (HOPMHUPOBAHUIO X TBOPUYECKOTO MBIIIJICHUS.

B xome mpakTHYECKOTO 3aHATHA OOECIEUMBAETCS MPOIECC aKTUBHOTO
B3aMMOJICUCTBUS OOYYAIOIIMXCs C MpenojaBareieM; MPUoOpeTaloTCs MPaKTHUECKHUE
HaBBIKM W yMeHHs. Llenh mpakTW4ecKoro 3aHATHS: yIITyOWTh M 3aKPENHUTh 3HAHMS,
MOJyYeHHBbIE Ha JIeKIHUU, (OPMUPOBAHHE HABBHIKOB HCIIOJIB30BAHMS 3HAHUHU IIs
pelIeHUs TPaKTHYEeCKUX 3a/lad; BBIMIOJHEHHE TECTOBBIX 3aJaHU IO TIPOBEPKE
MOJIYYEHHBIX 3HAHUN U YMEHHM.

[enpto 11aGOPaTOPHOTO 3aHATHS SIBISAETCS YCBOSHHE TEOPETHUECKUX OCHOB
JMCIUIDIAHBI U TTOTyYeHHE MPAKTHIECKUX HABBIKOB MCCIIEIOBAHUS ITyTEM ITOCTaHOBKH,
npoBeieHHs, 0OpadOTKH M TPEACTABICHUS PE3YJIBTaTOB OSKCIIEPUMEHTa Ha OCHOBE
NPAKTUYECKOTO WCIIOIB30BAHUS PA3IMYHBIX METONOB (HAOMIONEHMs, W3MEpEeHUs,
CpaBHEHHS W Jp.), MPUOOPETCHUs] HABBIKOB OIBITA TBOPYECKOW JAEsATETbHOCTH. B
3aKJTIOYMTENIGHOM  4YacTh  J1a0OparopHOTO  3aHATHS  oOydaromuecss  o(opMIIsIOT
PE3YIBTaThI SKCIIEPUMEHTOB B ()OPME OTYETA.

CamocrosiTennpbHasi paboTa OOydYarOIIMXCS HampaBlieHAa Ha YIIyOJIeHHWe U
3aKperyiCHNe 3HAHWH, MONYYCHHBIX Ha JICKIUSAX W JIPYTHX 3aHATHAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTUBHOTO IPUOOPETCHUS HOBBIX, IOMOJHUTEIHHBIX
3HAHWM, TIOATOTOBKY K MPEACTOSIINUM 3aHITHSM.

6. OueHOYHBbIe MaTEePUAJIbI IO TUCIUILIHHE

Tekymumii KOHTPOJIb yCIIEBAEMOCTH OOECIIEUNBAET OLIEHUBAHUE XO/1a OCBOCHUS
JUCUUIUINHBI, IPOBOJUTCS B COOTBETCTBUU C COJEPKAHUEM JMCLUIUIMHBI IO BUAAM
3aHATUNA B (OpME TECTUPOBAHUS, 3AIIUTHI OTYETOB MO JIAOOPATOPHBIM paboTam,
pelIeHus 3a1au.



[IpomexxyTouHasi arrecranusi 00€CTIEYNBAET OICHUBAHHWE MPOMEKYTOUYHBIX U
OKOHYATEJIbHBIX PEe3yJIbTaTOB OOy4YEeHHUs IO JUCIUIUIMHE, MPOBOAUTCA B (dopme
3a4eTa C OI[EHKOM.

6.1. IlpumepHbIe OLIEHOYHbIE MATEPHAJIBI:
6.1.1. Texkymiero KOHTPOJIA

Tunossble 3a1aHUS 1JIA TECTUPOBAHMS

1. MoxeT 11 ofiHa U Ta e TpyOa ObITh THAPABINYECKH TJIAAKON U THAPABIH-
YeCcKH 1epoxoBaToi? OT yero 3To 3aBUCUT?

- HE MOJXET;

- MoxkeT. OT pexuma JIBHKEHUS KUKOCTH,

- MoxeT. OT IIMHBI TPYOBI;

2. ®opmyna [Isl OTpeAeSieHUs] CKOPOCTH YKHIKOCTH TIPU MCTEUCHUH W3 Haca-
JIOK ¥ OTBEPCTUH UMEET BHI:

Ly to
d
-V = 1

Jie
-V =p\2gH *

3. OCHOBHOE ypaBHEHHE 'MAPOCTATUKH UMEET BUJL:

1. z+ P/ pg = const

2. P=PF,+ pgH

3. Vo, =V,0,

4. Ilpy KakoM JBHXEHUM JKUAKOCTU IPHU MPOUYUX PAaBHBIX YCIOBUAX MOTEPU
Haropa 6oJibiie?

1. [IepexoaHom

2. JlamuaapHOM

3. TypOyneHTHOM

5. BennunHa A B ypaBHEHUH h, = AIQ® SBIsSIETCA

1. ConpoTtusiienreM TpyOonpoBoia JIUHOM |

2. ConpoTusienrem TpyoomnpoBoaa aiauHoi 10 MeTpoB

3. VY nenbHbIM COMPOTUBIIEHUEM TPYOOINPOBOA, T.€. TPYOONPOBOAA IITUHOM
1 metp

®opma oTyeTa 1o JadopaTropHoii padore:
Otuer o naboparopHoii padote Ne
Hazpanue paOoTsr:
[{ens paboThI:
TeopeTnueckas 4acTs:
OKCnepuMeHTaIbHAs YacTh:
O6paboTka pe3yIbTaToB:
BbIBOAIBI O COOTBETCTBUH YCTaHOBIEHHBIM HOPMaM M MIPAaBUJIaM OLICHKH:



Tunoswble 3agaun:

1. OnpenenuTs BpeMs 3aKPBITHS 3aABUKKH, YTOOBI MOBBIIICHUE JIaBJICHUS
B UYTYHHOM Tpy6ompoBoze mmuHHOi 500 x u He npesimaio 6.10° [1a. Pacxox BombI
o Tpyoomnporoay auamerpoM 150 mm cocrasmiser 60 si/c.

2. OnpenenuTh BO3MOXHBIM pacxol BOABI OT MOXKAPHOTO KpaHa JHAMET-
pom 50 mm, 060pYTOBAHHOTO HEMPOPE3UHEHHBIM PYKABOM JUTMHOU 20 M U CTBOJIOM C
HACaJKOM JuaMeTpoM 16 mm, ecinu rapaHTUPOBAHHBIA HAIMOp Yy MOKAPHOIO KpaHa
cocrasisieT 20 m.

3. [TomoGpaTh cTaHAAPTHBIN HACAJAOK /I BHYTPEHHETO MOXAPHOTO KpaHa
MPOU3BOJICTBEHHOTO 3[aHUA, €CJIU paJinyC KOMIAKTHOW Yactu ctpyu 10 .m mpu pac-
xone He MeHee 2,5 i/c. OnpenenuTh HAMOp y Hacaaka CTBOJIA W JCHCTBUTEIHHBIN
pacxo/.

IIpuMepHBIA TepeYeHb BONPOCOB, BBIHOCUMBIX HA 32a4€T ¢ OLCHKOM

1. OcHoBHbIE (U3HUECKUE CBOMCTBA KUIAKOCTEH: MIOTHOCTh, YJEIbHBIN BeEC,
BSI3KOCTb.

2. OcHOBHbIE  (pU3MYECKHE  CBOWCTBA  KMAKOCTEM:  CKUMAEeMOCTb,
TEMIIEPATYPHOE PACIIUPEHUE.

3. Cunbl, AEUCTBYIOIIME B KUAKOCTAX. | MIPOCTATUYECKOE JABICHUE U €T0
CBONCTBA.

4. JudbdepennnanbHble ypaBHCHHS TUAPOCTATUKN H UX WHTETPUPOBAHUE.
PaBHOBeCHE HEC)KMMAEMOM KUJIKOCTH B MOJIE CUII TSKECTH.
AOGCOIOTHBIN U OTHOCUTEILHBIN MOKOU (PaBHOBECHE) KUIIKUX CPeE.
[ToBepxHOCTHU paBHBIX AaBieHUNA. OCHOBHOE YpAaBHEHUE TMAPOCTATUKHU.
3akoH [Tackansi, ucrnonab30BaHUE €ro B MOKAPHOW TEXHUKE.
AOconoTHOE U M30bITOUHOE AaBieHue. Bakyym.
0. JInarpamma nasnenuid. [Ibe3omeTpuueckas BbICOTa M THAPOCTATHYECKUI
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11. DHepreTnuecknii CMbICII OCHOBHOTO YPABHEHUS TUAPOCTATUKH.

12. Cuna ruspoCcTaTUyecKOro AaBjieHUs Ha MNIOCKUE TOBEPXHOCTH.

13. Cuna ruapocTaTuyecKoro JaBJIE€HUs Ha KPUBOJIMHEWHBIE IOBEPXHOCTH.

14. Ananutuyeckuii u rpadoaHaTMTUUYECKUI METOJbl ONpENeNeHUs CUJIbl U
LEHTpa J1aBJICHUS )KUJKOCTH Ha TUIOCKHE MOBEPXHOCTH.

15. Ananutuueckuii U rpadoaHATUTHUECKUI METOJBI OMPEACNICHUSI CHIIbI U
LEHTPA JABJICHUS )KUJIKOCTH KPUBOJIUHEIHBIE MOBEPXHOCTH.

16. Dntopbl THAPOCTATUYECKOTO JABIICHHUS.

17. 3akon Apxumena.

18. [IpakTyeckoe NPUMEHEHUE 3aKOHOB TUAPABIIMKYU B IIOKAPHOM JIETIE.

19. Buapl IOTOKOB KUJIKOCTH.

20. YcTaHOBUBILIEECS U HEYCTAHOBUBLIEECS IBUKEHUE HKUIKOCTH.

21. JIuaus TOKa, 3€MEHTapHAs CTPYHKa, OTOK.

22. OCHOBHBIE XapaKTEPUCTHKU IMOTOKA: PacXOJ XKUIAKOCTH, )KMUBOE CEUYEHUE,
CpEeaHsA CKOPOCTb.

23. YpaBHEHHUE HEPA3PHIBHOCTU MOTOKA.



24. [1naBHO M pE3KO U3MEHSIOUIUECS TOTOKH.

25. I'mapaBaryecKuil paauyc.

26. NuddepeHunanbuble ypaBHEHUS TBUKEHUS KUKOCTH.

27. YpaBHeHue bepHyIIM 1715 U1€aIbHOM KUJIKOCTU U €T0 UHTEPIPETALIMSL.

28. OCOOEHHOCTH IBUKEHUS PEATbHBIX )KHIKOCTEH.

29. Pactipenenenue  aBI€HUST B JKMBBIX  CEUYEHHAX  MOTOKA  IIPHU
YCTAaHOBHUBLIEMCS IJIABHO U3MEHSIOIIEMCS JBHKEHUU.

30. YpaBHenue bepHymnum aid  MOTOKa  peagbHOM  KUAKOCTH — IPHU
YCTAHOBUBIIEMCS JIBUKEHUHU.

31. OrpanuueHus UCNOJIb30BAHUS ypaBHEHUS bepHyin.

32. 'eoMeTpuyecKas v SHEPreTUYECKasi HHTEpIIpETalusl ypaBHeHUs bepHyuin.

33. PaGota mnpubOpOB ® ammapaToB IOXApOTYIICHHS, OCHOBaHHAas Ha
ypaBHEeHUM bepHyiun.

34. ITpuHIMI AEUCTBUSI CTPYUHBIX HACOCOB.

35. PexxuMbl nBMOKeHUS KuakocTH. Yucio PeliHosbaca.

36. Buapl noteps Hamopa.

37. DOkcnepUMEHTaJIbHbBIE ~ METOABl  OINPENEIEHUs IOTEph  Hamopa |
KO3 (PUIIMEHTOB TUAPABIMYECKOTO COMTPOTUBIICHHUS.

38. ['uapaBIuYecKu INIaJK1e U IEPOXOBaAThIE TPYOHI.

39. Onpenenenre NMoTepp Harmopa B MOXKAPHBIX pyKaBax. MeToabl CHUKEHUS
NOTEPb HAIopa.

40. Knaccudukanus TpyOoonpoBOJ0B U OCHOBHBIE pacueTHbIE (POPMYIIBI.

41. I1oBbITIIeHNE MPOMYCKHOM CIIOCOOHOCTH TPYOOTIPOBOIOB.

42. UcreueHune KUAKOCTH U3 KPYTJIIOTr0 OTBEPCTUSI B TOHKOM CTEHKE.

43. Ucreuenune KUAKOCTH Yepe3 HacaaKU. TuIbl HACAIKOB.

44. CkopocTh M pacxoJ NpU MCTEYEHUU IKUJIKOCTH YEepe3 BHEIIHUU
UMJIMHIPUYECKUI HACATOK.

45. BaxkyyM B IIMJIMHJIPUYECKOM HACAJKE.

46. Kiaccuduxanus ctpyi. KomnaktHas u pa3apoOJieHHas 4acTH CTPYH.

47. HWuBepcus ctpyu. Tpaextopus ctpyu. BricoTa moabema W aibHOCTH
MOJIETA CTPYH.

48. @opwmyisl Jlrorepa u @pumana. Pacuer HaKJIOHHBIX CTPYl.

49. PacnblUI€HHBIE CTPYHU U CLIOCOOBI UX TOJTYYEHHUS.

50. T'mapaBnudeckuil yaap B TpyOONpoBOJax.

51. lloBpiueHue qaBiIeHUs IPU THIPABINYECKOM yIape.

52.  Ckopocth pacnpocTpaHeHust yaapHoi BoiHbl. Paza ynapa. [lomHblil u
HETOJIHBIN yap.

53.  Cnoco0Obl CHUKEHUS JaBICHUS MIPU THAPABINUYECKOM yIape.

54. Kparkue cBeieHuss 0 Hacocax W uxX Kiaccudukanus. Hacocnas ycra-
HOBKA.

55. Pabouwne mapameTpbl HACOCOB.

56.  IlpuHuun aeicTBUA U Kiaccudukanms HeHTpoOeKHOTO Hacoca.

57.  JIBWKeHUE KUAKOCTH B padodeM KoJiece EHTPOOEKHOro Hacoca.

58.  OcHOBHOE ypaBHEHHE LIEHTPOOEIKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO YpaBHEHHS IIEHTPOOESKHBIX HACOCOB.



60. Bmmsaue dhopmel TonacTel Ha Co3aBaeMbIi HATIOP.

61. OcHoBBl TeopuM TOAOOMS JIOMACTHBIX HacocoB. Koaddumment
OBICTPOXOTHOCTH.

62. Paboume XxapakTepUCTUKH LIEHTPOOEKHBIX HACOCOB.

63. Pabora Hacoca Ha ceTb. PaGouas Touka. PerynupoBanue paboTsl Hacoca.

64. IlapamnenbHas paboTa HACOCOB.

65. TlocnenoBaTenbHas paboTa HACOCOB.

66. AHaIM3 OCHOBHOTO ypaBHEHUS IIEHTPOOESIKHBIX HACOCOB.

67. Bnmsaue dhopmel TonacTel Ha CO37aBaeMbIi HATIOP.

6.2. Illkana oueHMBAHHMA Pe3yJbTATOB INPOMEKYTOYHOH ATTECTALMH H
KPUTEPUH BbICTABJICHUS OLIEHOK

HpOMC)KYTO‘{Ha}I arrecranusid: 3a4€T C OHCHKOﬁ

®dopma KOH- [Tokazarenu
Kpurepuu BbiCcTaBICHUS OIIEHOK IITkana oneHUBaHUS
TPOJISt OIICHUBaHUS
3a4eT C OLICH- | MPABUJIBLHOCTD U | JaH TPABUJIbHBINA, IMOJHBIA OTBET HA OTJIMYHO
Kol MOJIHOTA OTBETA | MOCTABJICHHBI BOIPOC, MOKa3aHa CO-

BOKYITHOCTH OCO3HAHHBIX 3HaHW#M 110
AUCHUIIIIMHE, JOKA3aTCIbHO PACKPLITHI
OCHOBHBIC ITOJIOKCHHSA BOIIPOCOB; MO-
ryT OBITh AONYIICHBI HCAOYCTHI, HC-
IMPpaBJICHHBIE CaMOCTOATCIIBHO B IIPO-
OeCCC OTBETA.

JaH TPaBUJIbHBIN, HETOCTATOYHO MOJI- XOpOIIO
HbIIA OTBET HAa IOCTABJICHHBIN BOIPOC,
[I0KA3aHO YMEHHUE BBIACINUTh CYIIEe-
CTBEHHBIE U HECYILIECTBEHHBIE NPU3HA-
KM, IPUYUHHO-CJIEICTBEHHBIE CBS3H;
MOTYT OBITh IOMYIIEHBI HEAOYETHI, UC-
MIPaBJIEHHBIE C MOMOILIBIO MPENOJaBa-
TEJIA.

JaH HEJAOCTaTOYHO TPABWIBHBIA U | YIOBJICTBOPUTEIHLHO
MOJIHBIM OTBET; JIOTMKAa M IIOCJIEdOBa-
TETLHOCTh H3JI0KEHUS HUMEIOT Hapy-
LIEHUsS; B OTBETE€ OTCYTCTBYIOT BBIBO-
JTBL.

OTBET TMPEJACTABIACT COOOH pa3po3- | HEYJAOBIETBOPUTEIHLHO
HEHHbIC 3HAHHUS C CYIIECTBEHHBIMU
omKrOKaMu 1O BOIIPOCY; HMPUCYTCTBY-
0T ()parMEHTapHOCTb, HEIOTMYHOCTb
U3JI0’KEHUS; TONOJIHUTEIbHBIE U YTOU-
HSIOLIME BOIIPOCHI HE MPUBOJAT K KOp-
pPEKLMU OTBETA HAa BOIIPOC.




7. PecypcHoe o0ecniedyeHne QU CIUATIIAHBI
7.1. JIMeH3MOHHOE U CBOOOITHO paclpocTpaHsieMoe MPorpaMmMHoe odec-
neYeHmne

[lepeueHsb JMIIEH3MOHHOTO W CBOOOJHO PACHpPOCTPAHSEMOTO MPOTPAMMHOIO
obecrieueHus, B TOM YHCIIe OTEUECTBEHHOTO MMPOU3BOICTBA!

- Microsoft Windows 7 Professional — I1O-BE8-834 [JIunen3unonHoe]| (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIunen3uonnoe] (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Microsoft Office 2007 Standard — T10-D86-664 [JIutien3snonnoe] (nHOCTpaH-
HOTO MPOU3BOJICTBA);

- Microsoft Office Standard 2010 — [10-413-406 [JIunien3noHHoe | (MHOCTpaH-
HOTO MPOU3BOJICTBA);

- Microsoft Office Standard 2013 — I10-3C0-218 [JIuuen3uonHnoe] (MHOCTpaH-
HOTO MPOU3BOJICTBA);

- Adobe Acrobat Reader — [10-F63-948 [CBoOoaHO pacnpocTpanseMoe] (MHO-
CTPaHHOTO TMPOM3BOJICTBA);

- 7-Zip — I10-F33-948 [CBoGomHO pacmpocTpaHsieMoe] (MHOCTPAaHHOTO MPOU3-
BOJICTBA);

- Adobe Flash Player — I10-765-845 [CBoOomHO pacmpocTpaHsieMmoe]| (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Apache OpenOffice — I10-EB7-115 [CBoGoaHO pacmpoctpaHsiemMoe] (MHO-
CTPaHHOTO MPOU3BOJICTBA);

- Google Chrome — I10-F2C-926 [CBoOoaHo pacnpocTpaHsemoe] (MHOCTpaH-
HOTO MPOU3BOJICTBA);

- LibreOffice — IIO-CBB-979 [CBoGoaHO pacnpocTpaHsieMoe]| (MHOCTPaHHOTO
IPOM3BOICTBA);

- Anpt O6pazoBanue 8§ — [10-534-102 [CBoGoaHO pacrpocTpansiemoe-1912]
(OT€UeCTBEHHOTO MPOU3BOJICTBA).

7.2. IIpodeccrnonanbHble 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMbI

HNudpopmarmonnas cnpaBouHasi cuctema — CepBep OpraHoB rocyaapCTBEHHOM
Biactu  Poccwmiickort  ®eneparuu  http:/poccus.pd/  (cBoOomHBI  mocTym);
npodeccuoHanbHble 0a3bl AaHHbBIX — [lopTan OTKpBITHIX AaHHBIX Poccuiickoii
®eneparuu  https://data.gov.ru/  (cBoOOmHBIN  mocTym); deaepalbHbIi  MOpTA
«Poccumiickoe oOpazoBanue» http:/www.edu.ru (cBOOOAHBI JOCTYN); CHUCTEMa
OQUIMAILHOTO  OIyOJIMKOBAaHUS  MPABOBBIX aKTOB B 3JICKTPOHHOM  BHJIC
http://publication.pravo.gov.ru/  (cBoOOmHBIM  1OCTYM); (deaepasbHBIA  TOpTal
«CoBepIieHCTBOBaHUE TOCYAapPCTBEHHOIO yIpaBiieHus» https://ar.gov.ru (CBOOOIHBIIM



JOCTYTI); AIIEKTPOHHAS oubnmoreka YHUBEPCUTETA http://elib.igps.ru
(aBTOpU3OBaHHBIM  JOCTYM); AJIEKTpOHHO-OuOIMoTeuHnas cucrema «9bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopr30BaHHBIN AOCTYII).

7.3. JIuteparypa
Ocnoenas:

1. Kymuno B.A., Kapramos 2.M. ['unpasnuka: Yue6Hoe mocodue — 3-¢
u3aanue, crepeorunHoe.— M.: Beiciias mkona, 2008. — 199 c:

2. backun 10.I"., [Tonmapkos B.B., MBanosa E.C., ®unanosckuii A.M.
Co6opuuk 3ana4 no ruapasiuke. CI16.: CII6Y I'TIC MUC Poccun, 2012-92¢. Pexxkum
nocryna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c¢7¢c-64e7-4994-8ct3-
28eb128alf2e&remote=false

Hononnumenvnan:
1. KauanoB A.A.. BoportsiHiie FO.I1.. BmacoB A.B. IIpotuBomnoskapHoe
BojocHaOxenue. — M.: Crpoiimzmar, 1986. — 277 c¢ Pexum gocryna:

http://elib.igps.ru/?12&type=card&cid=ALSFR-59141c65-80be-45fd-b1c7-
d2bb774947da&remote=false

2. backun 1O0.I'., bensBues A.M. COopHMK 3amad TO Kypcy
IpOTUBOMNOXapHOe 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  HO.I'., KyukoB B.B., Memmak .B. u ap.
[IpoTuBomnoxkapHoe BogocHaOxeHue. Yueonuk. — M.: Axkanemus ['TIC MUC Poccun,
2008. — 310 c. Pesxkum goctyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
71d2e029-7¢c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MaTepuajibHO-TeXHHUYECKOe o0ecreyeHune

Jis mpoBeaeHHs W 0OECIEUYEHHs] 3aHATUHA HMCHONBb3YIOTCS TOMELICHHUS,
KOTOpBIE MPEACTABISAIOT COOOW ydeOHBbIE ayAUTOPUU ISl TPOBEACHHS YYEOHBIX
3aHATUN,  MPEIyCMOTPEHHBIX  NPOrpaMMOM  CHElHaluTeTa,  OCHAILEHHBIC
000OpyIOBaHWEM U TEXHUYECKUMHU CpEICTBaMU OOYy4YEHUS: aBTOMAaTU3HMPOBAHHOE
paGouee MeCTO MpenoaaBaTeNs, MapKepHas J0CKa, MYIbTUMEAUMHBINA MPOEKTOP,
JOKYMEHT-KaMmepa, 0caI0uHble MecTa 00y4aronnxcsl.

[Tomemenust nanasi  camMoOCTOSATENbHOM paboOThl  OOYyYarOIIMXCS  OCHAIIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOMKHOCTBIO TOAKIIOUEHHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEM JIOCTyMa K JJIEKTPOHHON HH(OPMAMOHHO-00pa30BaTENbHON cpeze
YHHUBEPCHUTETA.

Jns  mpoBepeHust  jga0opaTopHBIX  pabOT  HCHONb3yeTcss  jaboparopust
«['mapaBnukay



ABTOpBI: KaHAUAAT TeXHUYeCcKuX HayKk DuanoBckuii A.M.



