[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®WO: FopbyHoB Anekcelit YV'B

[lomkHOCTb: 3amecTuTenb HauanbHuUKa yHMBepcmeTa no yql%Hom pa OTE
[ata nognucanus: 25.09.2024 16:58:15

YHUKanbHbI MPOrpaMMHbIA KIKOY:
286e49ee1471d400cc1f45539d51ed7bbf0e9cc7

poyprexuii ynuBepcutetr I'IIC MYC Poccum»

PABOYAS ITPOI'PAMMA TUCIUITVINHBI
I'MIPABJIMKA

bakanaBpuar o HanpaBJIeHUIO IOAT0TOBKH
20.03.01 - TexnochepHasi 6e30mMacHOCTb
HANpaBJeHHOCTh (mpoduiib) «IloxkapHas 0e30MaCHOCTHY

Cankr-IleTepOoypr



1. HCJIH H 3aJa9Y1 T CHUIIJINHbI «anpaBJmKa»

Ilesin ocBOeHMSI AMCHUTIIUHBI:

— (popMupoBanue y oOy4arommxcsi TEOPETUUECKUX 3HAHUUA U TPAKTUUYECKUX
HAaBBIKOB M0 OBJAJCHUIO METOJAMH THAPABIMYECKOIO PacYeTa CUCTEM IOJa4YN BOBI
K MECTY MOKapa.

IlepeyeHb KOMIIETEHLMI, GOopMUPYEMBIX B IIPoLecCe U3YYCHUS TUCIUNIMHBI
Komnerenuuu Conep:kanue

OIIK-1 CriocoOeH yYUThIBaTh COBPEMEHHBIE TCHICHIIMH PA3BUTHUS TEX-
HUKH U TEXHOJIOTHI B 00J1acTH TeXHOC(HEPHOU O€30MacHOCTH,
WU3MEPUTEITHLHON M BBIYUCITUTEIBHON TEXHUKHU, HHPOPMAITHOH-
HBIX TE€XHOJIOTU MPU PEUICHUU TUTIOBBIX 33/1a4 B 001aCTH MPo-
(beccOHAIBHOM JIeITeIbHOCTH, CBA3aHHOM C 3aIIUTON
OKpY arollel cpesibl U o0ecredyeHueM 0e30MacHOCTH YeI0Be-
Ka.
I1K-4 Cnocob6eH pa3pabaTbeiBaTh rpadUuecKyIo JOKYMEHTAIIUIO,
PacCUUTHIBATh U MOJEIUPOBATH PA3IMUYHbIC TEXHUUECKHUE CH-
CTEMBI B LIEJISIX PEILICHUS 3a/1a4 M0KapHOIl 0€30MacHOCTH, B
TOM YHUCJIE C IPUMEHEHHEM CPEACTB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHHSI.

3agauM IMCUMILINHBI:

3amavyaMy OCBOCHUS AWCITUIUIMHBI SIBISIIOTCS TEOPETHUYECKAs M MPaKTUIECKast
MOATOTOBKA OOYYAIOIMMUXCSA K MPUMEHEHHIO Pa3IMYHBIX METOJOB THAPABIMYECKHUX
pacyeToB MPHU PEIICHUH BOIIPOCOB MOKAPHON O€30TaCHOCTH,

V3yyeHue NUCHMILUIMHBI OPUEHTHUPYET OOyYaIOIMXCS Ha TPHOOPETCHHE
HEOOXOJIUMBIX TCOPETUYCCKUX 3HAHWKW W TMPAKTHYECKHX HABBIKOB I10 OBJIAJICHHIO
METOJaMH THAPABIMYECKOTO pacdera CHUCTEM IOJa4d BOABI K MECTy IoXkapa,
METOJJaMH aHaJIM3a HaJIeKHOCTH MTPOTUBOTIOKAPHBIX BOJOIPOBOIOB U 00CIICIOBAHUS
CUCTEM IPOTUBOIMOKAPHOTO BOJOCHAOKEHUSI.

- TEOPETHUYECKM W MPAKTUYECKU TMOATOTOBUTH OOYYAIONIMXCS K PEIICHUIO
BOIIPOCOB TOKAPHOW 0O€30MacHOCTH OOBEKTOB B 00JIACTH TMPOTHUBOIIOXKAPHOTO
BOJIOCHAOKEHHS;

- pa3paboTKe TEXHUYECKUX PEIICHUA, KOMICHCUPYIOIINX BBISIBICHHBIC
HapyIIEHUs MPOTHUBOTOKAPHBIX TPEOOBAHMM, C PACUCTHBIMU OOOCHOBAaHUSMH, IS
OKa3aHWsl KOHCYJHTATUBHOHW TIOMOIIM TPOSKTHBIM W  DIKCILTyaTHPYIOUUM
OpraHU3alHsIM C COOFOACHUEM JICUCTBYIOIIMX HOPMATHUBHBIX TIPABOBBIX aKTOB.

2. [lepeveHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS TMCUMILIMHBI
«I'mapaBaMKa», COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMM OCBOCHHS
00pa3oBaTeJIbHOM NPOrPaMMBbI



I/IHIII/IKaTOpr JOCTHXKCHHUHA
KOMIICTCHIINHN

IInanupyembie pe3yJabTaThl 00yUYEeHUs 110
AUCIHHUIIMHE

3Haer COBPEMEHHBIE
WHPOPMAIIMOHHBIE TEXHOJOTUH W
porpaMMHBIE  CPEICTBA, B TOM
qrcIie OTEYECTBEHHOT'O
IPOM3BOJICTBA, JJIsl PELICHUs 3a/1a4
npodeccuoHanbHON e TENHHOCTH.
OIIK-1.1.

3Haer:

OCHOBHBIC TTOHSTHS U 3aKOHBI TUAPABIUKY;
(U3NYECKYIO CYIIHOCTh M3YyYaeMbIX SIBICHUN
U 3aKOHOMEPHOCTEH; OOIIYI0 HHTErpaibHYIO
bopMy ypaBHEHHUS KOJIMYECTBA ABMXKEHUS U
MOMEHTa KOJMYECTBA JBWKEHUS; (aKTOPBI,
BJIMSIONINE HAa TIOTEPHU HAOPOB B JIMHEWHBIX U
MECTHBIX COINPOTUBICHUSX; BIUSIHUE PEKHUM-
HBIX ¥ T€OMETPUYECKUX MapaMeTpoB Ha UCTe-
YeHHE KXUAKOCTEH depe3 OTBEPCTHs, HACAIKH,
KOPOTKHE TPYOOIPOBO/IBI, HA XaPaKTEPUCTUKU
MOKapHBIX CTPYH; MPHUUMHBI, BBI3BIBAIOIINE
TUIPABIMYECKUNA yJap U crnocoObl OOpbObI C
HUM

YMeeT BBIOMpaTh COBPEMEHHBIC
cpelncTBa oOOeCIeyYeHUsl TMOKapHOU
0e301acHOCTH 00BEKTOB U
OIOBEIIEHUS IONEH, B TOM YHCIIE
OTEUECTBEHHOI'0 IIPOM3BOJICTBA, IS
penreHus 3axad npodeccHoHaTbHON
nesrenpHoctu. OIIK-1.2.

Bnaneetr HaBBIKaMU
IIPUMEHEHUSI COBPEMEHHBIX CPEJCTB
VHIUBUAYAJIbHON U KOJUIEKTUBHOU
3alMThI, B TOM yHCIIie
OTE€YECTBEHHOT0 MPOMU3BOJICTBA, IIPU
pelieHnn 3aaa4d npodeccruoHaaIbHON
nesarenpHoctu. OIIK-1.3.

3HaeT cpeAcTBa aBTOMATU3UPO-
BaHHOTO npoektupoBanus. [1K-4.1.

YMeer paccudThIBaTH pPa3any-
HbIE TEXHUYECKHE CUCTEMBI U TEXHO-
goruyeckue npoueccol. [1K-4.2

Braneer HaBBIKOM MOACIHPO-
BaHUS PA3IUYHBIX TEXHUYCCKUX CH-
CTEM M TEXHOJIOTHYCCKUX TPOIECCOB
JUISL pelieHrs 3a/iad MoKapHoh 0e3-
onacHoctu. I11K-4.3

YmMmeer:

IIPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMED-
HOCTU THJPABIWKU IIPU PELIECHUU BOIPOCOB
o0ecrniedyeHuns: IPOTUBOMOKAPHOM 3aIlIUTHI;
IIPOM3BOJIUTH PACYET CHUCTEM AaBAPUHUHOIO
ciuBa JIBXX u 7K, mapamerpoB Tpaekropun
CTPYH M €€ peaKkuuu, NOTepb Hamopa B CH-
CTEMax IOJayu BOJBI, MOTEPh AABJIECHUS B
ra3zoBeix AVII;

3. Mecro nucuuminnbl «I'uapasBianka» B CTPYKType OCHOBHOM

npodeccnoHaIbLHON 00pa30BaTeIbHOM MPOrPaMMbI
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4. CTpyKTypa H coepkaHue IMCUMILINHBI « [ uapasianka»

OO6m1ast TPy 10€MKOCTh JUCIUILIMHBI COCTaBIIsAET 4 3aUeTHbIC euHUIIbI, 144 yaca.

4.1 O0bem qucuuIIuHbl «['HaApPaBIMKa» U BUABI y4eOHOH PadoThI

ISt OYHOM (pOpMBI 00yUeHU s

TpynoemMkocTh
Bua yueoHoii pa6oThl s yac. no ceM;praM
l?f;l{;ﬂ TPYAOEMKOCTh JUCIHUIUIMHBI TT0 y4eOHOMY 4 144 144
KonTakTHas pabdora 2,1 74 74
AYIUTOpPHBIC 3aHSATHUS:
Jlexumu 0,68 24 24
[IpakTHuecKue 3aHATH 0,68 24 24
JlaGopaTopHbie pabOThI 0,68 24 24
KoncynbTanuu nepen 5Kk3aMeHOM 0,06 2 2
CamocTosiTeJibHAsi padoTa 0,9 34 34
B TOM YHCJIE:
KypcoBasi paboTa (IIpoeKT)
3auer
3ayer ¢ OEHKOI
JK3aMeH 1 36 36
JJ1s1 32049HOI GopMbI 00yUeHNsI
Buj yyeOHo# padoThI TpyaroeMkocTh
3.e | Yachl Kypc

1 2
OOmast TpyIOEMKOCTh JUCHUIUIMHBI | 4 144 36 108
10 y4eOHOMY TUIaHY
KonrtakThas pabora, B TOM 4ucie: 12 4 8
AYAUTOpPHBIE 3aHATHS 12 4 8
Jlexuuu (JI) 4 2 2
[TpakTuueckue 3auarus (113) 2 2
JlaGopaTopnsie 3ansatus (JI3) 4 4
KoHcynpTanuu nepej 5Kk3aMeHOM 2 2
CamocrositesqibHas padora (CPC) 123 32 91
JK3aMeH 9 9




4.2 TemaTnueckuii JIaH, CTPYKTYPUPOBAHHBIH M0 TeMaM (pa3jaesiam) ¢
YKa3aHUeM OTBEJACHHOI0 HA HMX KOJUYECTBA aKaJleMHYeCKUX YaCOB U BUA0B
yueOHBIX 3aHATHI

JJIS OYHOM (pOPMBI 00yYeHU s

KosmmuecTBo 4acos no -
BH/JAaM 3aHATHIH, B TOM 5
Ypcile NPaKTHYECKAast S |
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3 cemect
1 | OCHOBBI THAPOCTATUKHI 8 |2(2 2 2
2 | OcHOBHbIE YPABHEHUS THIPOCTATUKU 8 |22 2 2
3 Cuiia TUAPOCTATUYECKOTO JIaBJICHUS. g |22 ) )
Onopbl THAPOCTATUYECKOTO AaBICHUS
4 | OCHOBBI THAPOAMHAMUKHU 8 212 2 2
OCOOCHHOCTH ~JIBUKEHHUS PEAbHBIX
5 | xxuakocter. YpaBHenue bepuymm s | 10 | 2 | 2 2 4
IMOTOKA PEAJIbHOW JKHJIKOCTH
[Totepu Hamopa MpHu yCTaHOBUBIIEMCS
6 | IBMOXKEHUM >KUIKOCTH MO Tpybam mmo- | 10 | 2 | 2 2 4
JKapHbIM pyKaBaM
Hacocno-pykaBHbie cuctemsl. Meto-
7 | nuka pacuera HACOCHO-PYKaBHBIX cH- | 12 | 2 | 2 4 4
cTeM
Hcreuenune ®UIKOCTEN Yepe3 OTBEPCTUS
8 P P 12 1212(2]2 4
Y HACAJIKU
9 | 'mapaBnuyeckue cTpyu 10 |2 ]2 2 4
HeycranoBuBmieecss ABMKEHUE KU-
10 | koctu. I'mppaBnmueckuit ymap B | 10 | 2 | 2 2 4
TpyOOIIpoOBOIaX
11 | OcHOBBI TEOPHHU HACOCOB 10 | 4|2 2 2
Koncyabranus 2 2
JK3aMeH 36 6 30
Bcero 3a cemectp 144 124 (22| 2 |24 2 6 64
Hroro 144 124 22| 2 |24 2 6 64




JJIs1 32049HO GopMbI 00yUeHH S
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1 | OcHOBBI THAPOCTATHKH 13 2 11
2 | OcHoBHEIE ypaBHeHUS TUapocTaTHky | 11 11
Cuna rumpocTaTUdecKoro naBiieHus.| |1 11
3 | Onropsl TUAPOCTATUYECKOTO
JTABJICHUS
4 | OCHOBBI THAPOTHHAMUKH 11 11
Oco0eHHOCTH ABMKEHUS PeabHBIX 13 2 11

5 |xuakocteil. YpaBHeHue bepHymmn
JUISl IOTOKA peaJIbHOM JKUJKOCTH

ITorepu Hanopa npu ycTaHoBuBIIEMCS | |5 4 11
6 | IBIKEHUHM >XUJAKOCTH IO TpyOaMm u
MOKapHBIM pyKaBaM

. TupaBiInyecKuii pacyeT 11 11
TpyOOIIPOBOIOB

2 Hcreuenne sxuakocTei uepes otBeperus | | ] 11
¥ HACAJIKH

9 | 'uapaBiaMYECKUE CTPYH 13 | 2 11
HeycraHoBuBIIICECS ABUKCHHUE 11 11

10 [kunkocTu. ['mapaBirdeckuii yaap B
TpyOOIpoBOIaX

11 | OCHOBEI TEOPUM HACOCOB 13 13
Koncyabrauus 2 2
JK3aMeH 9 9
Htoro 144 | 4 2 4 2 9 123

4.3 Conep:kanue JTUCUUILIMHBI JJI51 00Y4aI0IIMXCS
4.3.1 Conepxanue TUCHUILINHBI VIS 00yYAKOIIMXCH 10 O9HOI (popme 00yueHHs

Tema 1. OcHOBBI THAPOCTATHKH




Jlekunonnoe 3anssTue. OCHOBHbIE (PU3MUECKHE CBOMCTBA KHUAKOCTEH. CHIIbI,
JEUCTBYIOIIUE B JKUAKOCTSIX. [ HIPOCTAaTUUECKOE TABJICHHUE U €0 CBOMCTBA.

CamocrosiTenbHast padora. MeToapl HCCIEOBAaHUN, HCIOJIb3yEMbIE B
ruApaBiavke. Cuibl, J1EUCTBYIOIIUE B )KUJKOCTSIX.

Pexomenayemas Jiureparypa:

ocHOBHas: [1, 2];

JonoiaHuTeNnbHad: [1].

Tema 2. OcCHOBHBIEC YPAaBHEHHS THAPOCTATUKH

Jlekunonnoe 3ausitue. J(uddepeHnunanbapie ypaBHEHUSI THIPOCTATUKH U UX
UHTErpupoBaHue. PaBHOBecHE HEC)KHMAEMOW MKUIAKOCTH B IIOJIE CHJI TSDKECTH.
AOCONIOTHBIN M OTHOCHUTENbHBIN MOKOW (paBHOBecue) kunakux cpen. [loBepxHocTu
paBHBIX naBieHuil. O0IIMe 3aKOHBI U YPaBHEHHUE THIPOCTATHKY.

IIpakTuyeckoe 3aHsATHEe. AOCONIOTHOE U M3OBITOYHOE MAaBiieHHE. Bakyywm.
Huarpamma nasiennil. [Ibe30MeTprueckas BbICOTAa U TUAPOCTATUYECKAN HATIOP.

CamocrositenbHas padora. 3akoH [lackans, ucrnonb30BaHUE €ro B MOKAPHOU
TEXHUKE. DHEPreTUUYECKUN CMBICII OCHOBHOT'O YPaBHEHUS TUAPOCTATHKU.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

JIOTOJIHUTEeNbHAas: [1].

Tema 3. Cniia ruIpoCTATHYECKOTO JABJICHUA. JMIOPbI THAPOCTATHYECKOIO
AaBJICHUSA

JlekunonHoe 3ansitue. Cuia ruJIpOCTaTUYECKOTO JAaBJICHUS Ha IUIOCKUE I10-
BEPXHOCTU. AHATUTUYECCKUN U TpadoaHATUTHICCKUNA METOABI ONPE/ICTCHUSI CUIIBI U
LIEHTpa JABJICHUS )KUJIKOCTH Ha MJIOCKUE MOBEPXHOCTU. 3aKOH ApXUMea.

IIpakTHYyeckoe 3aHATHE. DIIOPHI THIPOCTATUYECKOTO JTABICHUS.

CamocrositeibHass padora. OnpeneneHue ruipoCTaTUYECKOro JaBJICHUS Ha
HEPOBHBIE TOBEPXHOCTH.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

JIOTIOJIHUTEeNIbHAas: [1].

Tema 4. OcHOBBI THIPOAMHAMUKH

JIeKIMOHHOE 3aHsiTHe. Buabl IIOTOKOB JXUAKOCTH. YCTAaHOBMBIIEECS U
HEYCTAHOBHBIIEECA JBWKEHHE >KUJIKOCTH. (OCHOBHBIE XapaKTEPUCTHUKH IOTOKA:
pacxoj KUJIKOCTH, )KUBOE CEUEHUE, CPEAHSAS CKOPOCThb. Y PABHEHHUE HEPA3PBIBHOCTH
notoka. OOmmMe 3akoHbl W YpaBHEHUS CTATUKM U JIMHAMUKH >KUJIKOCTEH.
HNuddepennuanbapie ypaBHEHUST IBIKCHUS KUJIKOCTH. YpaBHEHUE bepHymm ms
WJICATbHOM KUJKOCTH U €r0 UHTEPIPETALIHS.

IIpakTuueckoe 3ansitme. OOIIME ypaBHEHHS SHEPIrUM B HWHTETPAIBHOU H
muddepeHmansHol hopmax.



CamocrosiTeibHass padora. Mojenb wHAcaIbHOW (HEBA3KOW) MKUJIKOCTH.
JIvHMs TOKa, BJIE€MEHTapHas CTpyWKa, NOTOK. [[maBHO W pe3ko U3MEHAOIIHECS
MOTOKU. [ muapaBnuyueckuil paauyc.

PexoMenayemasi iureparypa:

ocHoBHas: [1, 2];

JOTIOTHUTENbHAA: [1].

Tema 5. Oco0eHHOCTM [BHKEHHMSI PeajbHBIX KHAKOCTEH. YpaBHEHHeE
bepHyJun 1151 MOTOKA peajibHOM KUIKOCTH

Jlekimuonnoe 3aHsitue. OCOOCHHOCTH JBIDKCHHUS pPEaTbHBIX JKHUJIKOCTEH.
Pacnipenenenue naBieHUs B )KUBBIX CEUEHUSIX MMOTOKA MPU YCTAHOBUBUIEMCS IUIABHO
M3MEHSIOIIEMCS IBUKCHUU. Y paBHEHHE bEepHYIUIM U1l TOTOKA PEAIbHOM KUJIKOCTH
[IPY YCTAHOBUBIIEMCS JBH)KCHUHU KUIKOCTH.

IIpakTnuyeckoe 3ausatue. [lomobue rugpoMexaHudecKux mporeccoB. Yucio
Peiinomnpaca.

PabGota npuOOpoB U anmapaToB MOXKAPOTYILIEHHUsI, OCHOBAaHHAs HA ypaBHEHHUU
bepuymnu. [TpuHmn nedcTBUS CTPYWHBIX HACOCOB. PEXKUMBI IBUKEHUS KUIKOCTH.

JlaGoparopnass pab6ora. Mmmtoctpanua ypaBHenus bepnyiu. Iloctpoenue
IIbE30METPUYECKON U HATIOPHOM JIMHUMU.

CamocrosiTenbHass padora. OrpaHudyeHuss HCHOJB30BAHUS YpPaBHEHUSA
bepnymnu, ero reoMerpuueckas U dHepreTuyeckas wuHTepnperanua. OOmas
UHTETrpajbHas (opMa ypaBHEHHUH KOJUYECTBA JBW)KCHHS M MOMEHTA KOJMYECTBA
JBUKECHUS.

PexoMenayemasi iureparypa:

ocHOBHasi: [1, 2];

nonoJiHuTeNnbHas: [1].

Tema 6. Ilorepn Hamopa npu yCTAHOBUBIIEMCS ABHKEHHH KMAKOCTH IO
TPY0aM U MOKapPHBLIM pyKaBam

JlekunonHoe 3ansaTHe. Buasl noreps Hanopa. MeTo Teopur pasMepHOCTEN U
€ro MPWIOKEHHE K BbIBOAY 00muX (opMys A ONpeleleHHs HOTepb Hamopa.
BriBon 00mux ¢opMyi 1S onpeaeneHus: MoTepy Hamopa. TeopeTHueckue METOMAb
OIpe/IeNICHUs TOTEPh Haropa U Ko3(P(GUIUEHTOB I'MAPABIMYECKOIO CONPOTHUBICHUS.
DKCIepUMEHTAIbHBIE METOJIbl OIpEAeNICHUs] IMOTepb Hamopa U KO3()PHUIMEHTOB
TUIPABINYECKOTO conpoTuBieHus. ['paduk Hukypanse.

IIpakTyeckoe 3aHsATHE. BiMsHWE peXUMa ABWXKCHUS KUJIKOCTH U
[IEpOXOBATOCTU TPyOONpoOBOJa HA JHHEWHBIM KOA(G(GUIMEHT THAPABINUYECKOTO
CONPOTHBIICHUS U NTOTEPH HAIIOPA.

Metonuka pacuera mnorepb Hamopa B TpyOax. MecTHble CONpPOTUBIEHUS.
N3menenne ko3p@uuueHTa MECTHOrO CONPOTUBIEHUS B 3aBHCHUMOCTH OT YHCIIA
PeitHonbica W BuMaa MECTHOro compoTuBieHus. OnpeaesneHue MOTepb Hamopa B
NOKAapHBIX pyKaBax. MeTopl CHUKEHUS MTOTEPh HAIOpa.



JlabopaTtopubie padornl. OmnpeneneHue kodDPuIMEeHTa TPEHUS IO JJTUHE
TpyOonpoBoga. Ompenenenne  kodpduimeHTa TOTEPh  HAMOpa  MECTHBIX
COIIPOTHUBIICHUM.

CamocrositeibHass padora. PU3NMUECKUN CMBICI BIUSHUS IIEPOXOBATOCTEM.
['unpaBnuyecku riajkue U 1mepoxoBarbie TpyObl. TypOyJ€HTHOCTh U €€ OCHOBHbBIE
CTaTUCTUYECKUE XaPAKTEPUCTUKH.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

JIOTOJIHUTEeNbHAas: [1].

Tema 7. HacocHo-pykaBHble cucreMbl. MeToaMka pacyera HAaCOCHO-
PYKaBHBIX CHCTEM

Jlekunonnoe 3ansitue. CriocoObl mMojga4yM BOABI K MECTY ToKapa. Meromapl
ompenesieHus: Haropa Ha Hacoce. OmnpeelieHre pacxoa BObI MO 3aJaHHOMY Haro-
py. OnpeneneHre npeaenbHOM JUIMHBI pyKaBHOM JMHUU. CXE€Mbl MOJadu BOJABI U
pacyeT HaCOCHO-PYKABHBIX CUCTEM IPU UCTIOJIb30BAaHUH THIPO3JIEBATOPOB.

IIpakTHyeckoe 3ansaTHe. Pacder cTyneHen nepekayky IIpy oJade BOJBI HA
OO0JIbIIINE PACCTOSHHUSL.

CamocrositeibHass padora. OnpenesieHue KOJIWYECTBa BOJABI JUISl 3aIlyCKa
TUAPORJIEBATOPHBIX cuUcTeM. [IpuHIMI WHXEKUUH Npu paboTe THUAPOIIIEBATOPA,
IIEHOCMECHUTEIISL.

Pexomenayemasi iureparypa:

ocHoBHasi: [1, 2];

JonoHUTeNbHAs: [1].

Tema 8. UcTeueHne AKUIKOCTH I€PE3 OTBEPCTUA U HACAAKH

Jlekniuonnoe 3ansaTHe. licTeueHue >XUAKOCTH W3 KPYIJIOrO OTBEPCTHUS B
ToHKOM cTeHke. Cxartue cTtpyu. CKOpPOCTh UCTEUEHHS U pacxon cTpyu. McreueHue
KUJKOCTH 4epe3 3aTOIUICHHBbIE OTBepcTHs. VcTeueHue KUIAKOCTH Yepe3 HacaJlKu.
Tuner HacaakoB. CKOpPOCTh U PAcXoJl NMPU HCTCUYCHUHU KHUIKOCTH 4Yepe3 BHEIIHHE
UUIMHApUYECKHE Hacaaku. ONOpoKHEHNE PE3EPBYAPOB.

JlabopaTopHas padora. lccienoBanue NCTEUEHHS KUIKOCTA U3 OTBEPCTUN U
HACaJIKOB IPH MOCTOSIHHOM HAIope.

CamocrosiTenbHass padora. BakyymM B UWIMHIPUYECKOW  HacCaJke.
Oco0eHHOCTH UCTEUYCHHS KUJIKOCTU U3 HACAJIKOB JIPYTUX THUIIOB.

Pexomenayemas Jquteparypa:

ocHoOBHas: [1, 2];

JononaHuTeNnbHas: [1].

Tema 9. I'mapaBinyeckue cTpyu

Jlekumonnoe 3ansaTme. Kiaccudpukauus  crpyil.  Komnakrthas u
pa3apobiieHHas 4acTu CTpyd. MeTosbl aHajli3a YCTOWYMBOCTU U MPUYMHBI pacnajaa



KOMITaKTHOU 4acTtu cTtpyu. MHBepcus ctpyu. Tpaekropust ctpyu. Beicota nogbema u
JNAIbHOCTH Tosiera ctpyun. @opmyisl Jlrorepa n @pumana. Pacuer HaKIOHHBIX CTPYH.
Brnusaue wHacagok Ha ¢GOpMHpOBAHHWE CTPYH. 3aBUCHMOCTh MEXIY pagnycoM
JNEUCTBUSI KOMIIAKTHOM YaCTH CTPYH, TMAMETPOM HACAJKa, HAIIOPOM U PACXOJOM.

CamocrositenbHas padora. Peakuus crpyu. J[aBnenue ctpyu. PacnibuieHHbIE
CTPYH U CTIOCOOBI X MOJTYyUCHHUS.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

JIOTOJIHUTEeNbHAas: [1].

Tema 10. HeycranoBuBII€ecs: JABHKEHHE KUAKOCTH. I'mapaBiamyeckuid
yaap B TpydonpoBoaax

IIpakTuyeckoe 3aHsATHE. YpaBHEHHE bepHyuM 11 HEYCTAaHOBUBIIETOCS
IBWKEHUs. ['napaBanueckuil ynap B TpyOonpoBoaax. MHEpPIMOHHBIA HAmop U €ro
DHEPreTUYECKUM CMBICIL.

[loBblmieHne  naBieHHWsT Opu  rugpaBiauyeckoM  ymaape.  Ckopocth
pacnpocTpaHeHus yaapHoi BoinHbl. Pasa yaapa. I1oaHb1M 1 HENOJIHBIN yaap.

CamocrosiTenbHass padora. [[uarpamma JaBJIEHHM NpHU TUAPABINYECKOM
ynape. CriocoObl CHY>KEHHSI 1aBJICHUSI TIPU THIPABIUYECKOM YJIape.

Pexomenayemas iureparypa:

ocHoBHas: [1, 2];

JonoHuTeNbHas: [1].

Tema Ne 11. OcHOBBI TEOPHM HACOCOB

JlekxuuonHnoe 3ansTue. KpaTkue cBeleHUsI 0 HAcOCaxX U MX KJIacCHU(UKALIUAL.
Paboune napametpsl HacocoB. [IpuHIMN IEUCTBUS U KIacCU(PUKALMS HEHTPOOESKHO-
ro Hacoca.

Cemunapckoe 3ansiTue. Kpatkue cBeleHHsI O Hacocax M MX KiIacCU(UKAIIUSL.
Pabouune mapametpsl HacocoB. [IpuHuMN AEUCTBUS U KiIacCU(PUKALMS HEHTPOOEKHO-
ro Hacoca.

IIpakTHyeckoe 3ansaTHe. Pacuet pabounx napaMeTpoB Hacoca.

CamocrositenbHas padora. [IpuHiun paboThl NOPIIHEBOIO, IIECTEPEHYATOTO
U IMH1OEPHOTO HACOCOB.

PexoMenayemasi iureparypa:

ocHoBHasi: [1, 2];

JnonoJiHuTeNnbHas: [1].

4.3.2 Conepxkanue TMCUMILIHHBI AJ151 00y4aK0LIMXCH 3209HOH (popMme 00yueHust

Tema 1. OcHOBBI THAPOCTATUKH.
Jlexnus. OcHoBHBIE (DU3NUECKUE CBOMCTBA XUAKOCTEH 1 ra3oB. OCHOBBI KHU-
HeMaTuku. [ uapocraTnueckoe JaBJIE€HUE U €r0 CBOMCTBA.



CamocrosTesibHast padora. Cuiibl, 1EHCTBYIONIUE B )KUIAKOCTSIX.
Pexomenayemas nureparypa:

ocHOBHas: [1, 2];

JononHutenbHas: [1, 2, 3].

Tema 2. OcHOBHBIC YpaBHEHUSI THAPOCTATHKH.

CamocrosTenbHas padora. /luddepenunanbupie ypaBHEHHs THIPOCTATUKH U
UX HHTETrpupoBaHHE. PaBHOBECHE HECKMMAEMOM JKHUJIKOCTH B IOJE CHII TAKECTH.
AOCOIOTHBIA M OTHOCHUTEIBLHBIN MOKOM (paBHOBecue) kuakux cpen. [loBepxHoctu
paBHbIX JaBineHud. OCHOBHOE ypaBHEHUE TIHMApocTaTHKU. 3akoH [lackans,
UCIOJIb30BAaHUE €r0 B MOKAPHON TeXHUKE. AOCONIOTHOE M M30BITOYHOE JaBJICHUE.
Bakyym. [Inarpamma nasinenuid. IIbe3omeTpuyeckas BbICOTa U THAPOCTATHYECKUU
HaIop. DHEPreTUYECKUI CMBICII OCHOBHOTO YPaBHEHUS TUAPOCTATUKH.

Pexomenayemas Jimreparypa:

ocHOBHas: [1, 2];

JononHutenbHas: [1, 2, 3].

Tema 3. Cuna THAPOCTATHYECKOI0 AaBJICHUS. UI0pbI
THAPOCTATHYECKOT0 J1aBJICHUS.

CamocrosTenbHas padora. Cuiia ruipoCTaTUYECKOTO JaBJICHUS Ha MJIOCKUE
U KPUBOJUHEHHBIE TOBEPXHOCTH. AHATUTHYECKUN U rpadoaHATUTUYECKUI METOIbI
OTIPEICICHHs] CUJIbI M LIEHTpa JIaBJICHUS KUJKOCTH HA IJIOCKHWE M KPUBOJIMHEWHBIE
MOBEPXHOCTH. OMIOpPHI JaBieHUs. 3akoH Apxumena. lIpaktuueckoe nprMeHEHUE
3aKOHOB TUAPABIUKH B MOKAPHOM JIETIE.

PexoMenayemasi iureparypa:

ocHOBHasi: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 4. OcHOBBI THAPOAMHAMHKH.

CamocrosiTesibHast padora. Buabl mOTOKOB KUIKOCTH. Y CTAaHOBHUBIIEECS U
HEYCTAHOBMBIIIEECS JIBUKEHUE OSKUJIKOCTH. Mojaenb wuaeanbHON  (HEBSI3KOM)
KUJIKOCTHU. JIMHUA TOKA, 3JIEeMEHTapHas CTpyiika, MOTOK. OCHOBHBIE XapaKTEPUCTUKHU
NOTOKA: pPacXxol] JKUJIKOCTH, YKUBOE CEYECHHUE, CPEOHSAsI CKOpPOCTh. YpPaBHEHHUE
HEpa3pbIBHOCTU NMOTOKA. [[1aBHO U pe3ko W3MEHSIOIMeECs MOTOKU. [ napaBindecKkui
paauyc. OOume 3aKOHBl M YPAaBHEHMSI CTATUKU M JHUHAMHUKU >KUJKOCTEH M Ta30B.
Huddepenmanbubie YpaBHEHUS JBIKCHUS KHIKOCTH. YpaBHeHue bepHymmm nms
UJCATbHONW JKUAKOCTHM W ero uHreprnpetarus. OOume ypaBHEHUS OJHEPTrUU B
MHTErpalbHOM U mudpepeHnranibaon hopmax.

PexoMenayemasi iureparypa:

ocHOBHas: [1, 2];

JononHurtenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH BUKEHHMSI PeaJbHbIX KHAKOCTE. YpaBHeHHe
BepHy/n 11 MOTOKa peajibHOM KUIKOCTH.



IIpakTnueckoe 3ausitue. OOmas wuHTErpanbHass (GopmMa ypaBHEHHM
KOJINYECTBA JIBUKCHHSI MU MOMEHTA KOJIMYECTBA JBWKECHUA. YpaBHEHHE bepHyinu
JUISL TIOTOKA PEATbHOW KUAKOCTH MPHU YCTAHOBUBILIEMCS IBUKEHHUU KUJKOCTH.

CamocrosiTeibHas padora. OCOOCHHOCTH JBUKEHUSI PEATbHBIX KUIKOCTEH.
Pacnipenenenne naBiaeHUs B )KUBBIX CEUEHUSIX MOTOKA MPU YCTAHOBUBIIEMCS TJIABHO
VU3MEHSIOIIEMCS IBMDKCHUU. Y paBHEHUE bEepHYIIM U1 TOTOKA PEAIbHOM KUIKOCTU
MpA  YCTAHOBUBIIEMCSl JBWKEHHUM KUIAKOCTH. OrpaHu4eHus MCIOJIb30BAHUS
ypaBHeHus bepnymm. Ero reomerpuueckas W SHEpPreTUUecKass HHTEPIPETALUSL.
OOmasi uHTEerpasibHas QopMa ypaBHEHUH KOJIMYECTBA [JBIKEHHUS W MOMEHTA
KOJIMYECTBA JIBMKEHUA. PEXXUMBI IBUKEHUS )KUAKOCTEN. JIeMOHCTpanys ypaBHEHUS
bepuymnu. [lono6ue rugpoMexaHuyecKuX MpoIecCoB.

PexoMenayemasi iureparypa:

ocHoBHasi: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 6. IloTepu Hanmopa NpH YCTAHOBUBIIEMCS ABHKEHUH KUIKOCTH 110
TPy0aM M MOKAPHBIM PyKaBaM

JlabopatopHoe 3ansiTe. Onpenenenue U Ko3PuUIMEeHTa TUIPABINYECKOTO
TpEHUSI.

CamocrositenbHass padora. Buasl mnorepp Hanopa. Meton Tteopuun
pa3MEpHOCTENl M €ro NpUJIOKEHUE K BBIBOAY OOMUX (GOpMyd A ONpEesIeHUs
norepb Hamopa. BbiBoag o0mux ¢opMmyn Uis ONpeleNeHus MOTeph Hamopa.
Teopernueckue MeTOAbl ONpPENEICHUS IOTEPh Hamopa U KO3(PPUIMEHTOB
TUJIPABIMYECKOTO COIPOTHUBIICHHS. OKCIEPUMEHTAIBHBIE METOABI OINpPENEICHUS
MoTepb Hamopa ¥ KOI(DPUIIMEHTOB THUIIPABIMYECKOTO compoTuBieHus. ['padux
Hukypanze. BnusHue pexuma JIBWXKEHHMS OJKMJIKOCTH W LIEPOXOBATOCTH
TpyOoOImpoBoJa Ha JUHEHHBINH KOA(P(GUIMEHT THIPABIMYECKOTO COMPOTHUBICHUS U
noreps Hamnopa. PU3NYECKUN CMBICH BIMSHUA ILIepoxoBaTocTed. [mapaBamdecku
rJIaJkue U 1epoxoBarbie TpyObl. TypOyJIEHTHOCTh U €€ OCHOBHBIE CTaTUCTUYECKUE
XapaKTEepUCTUKU. MeToauka pacyera IMOTepb Hamopa B Tpybax. MecTHbie
conpoTuBieHusi. V3menenne kodPuUIMEHTa MECTHOTO CONPOTUBJIEHUS B
3aBUCUMOCTH OT yucia PeitHonb/ca 1 Bujja MECTHOTO conpoTuBiIeHus. OnpeneneHue
HoTepb Hamopa B MOXapHbIX pykaBax. Omnpexenenue u  koddduumeHra
TMJIPABIMYECKOTO TPEHUS. METOIbl CHUKEHHUS IT0TEPH HAMOpa.

Pexomenayemasi iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 7. 'mapaBianuyeckuii pacyet TPyOONPOBOIOB.

IIpakTuyeckoe 3ansaTue. [ uapasideckuii pacuer TpyOONpOBOIOB.

CamocrosTenbHass padora. Kinaccupukauuss TpyOOnpoOBOAOB M OCHOBHBIE
pacueTHble (popmyJibl. ['MapaBIMUecKUil pacueT <«IJIMHHBIX» TPYyOONpPOBOJOB MHpH
MapajuleIbHOM M IOCJIENOBATENBHOM  COEAUMHEHHH. PacdeT  «KOPOTKUX»
TpyOonpoBogoB. Pacuer ra3ompoBOJIOB MNpH MalblX M OONBIIMX Mepenaaax
nasieHuil. [loBblIeHUE MPOMYCKHON CIOCOOHOCTH TPYOOITPOBOIOB.



PexoMenayemasi iureparypa:
ocHOBHas: [1, 2];
nonoyiHuTenbHas: [1, 2, 3].

Tema 8. UcTeueHue sKMIKOCTH Yepe3 OTBEPCTUSL M HACAAKM.

CamocrosiTeibHas padora. licreueHne )KUIKOCTH U3 KPYTJIOTO OTBEPCTHS B
TOHKOM cTeHke. Cxxarue ctpyu. CKOpOCTh UCTEUEHHS U pacxoj cTpyu. Mcreuenue
KUJKOCTH 4epe3 3aTOIUICHHbIe OTBepcTUs. McTedeHue >KUIKOCTU 4Yepe3 HacaJKH.
Tunel HacagkoB. CKOPOCTh M pacxold IPH MCTEYCHUHU JKUIKOCTH 4YEpE3 BHELIHUE
WIMHAPUYECKUE Hacaaku. Bakyym B nununapudeckod Hacaake. OcoOGeHHOCTH
UCTEUYECHMS JKUJAKOCTH M3 HACaJAKOB JApPYrux THUNOB. OIOpOXHEHUE pEe3EpBYyapoB.
Hcreyenune xuaKocTu yepe3 Hacaaku. OnopoxHeHue pesepByapoB. Mcreuenue npu
NOCTOSSHHOM Hamope. OcOoOEeHHOCTH HCTEUEHUs >KMJIKOCTH M3 HAacaJKOB JPYIrHX
tunoB. ONOPOXKHEHHE PE3EPBYaPOB.

Pexomenayemas qureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHast: [1, 2, 3].

Tema 9. 'mapaBianuyeckue CTpymu.

Jlexnusa. Knaccudukanus crpyit. Komnaktaas u pa3ipo0iieHHast 4acTH CTPYH.
Mertoapl aHanW3a yCTOMYMBOCTH M MPHUYMHBI pacriaja KOMIAKTHOW YacTU CTPYH.
NuBepcus ctpyu. Tpaektopus ctpyu. BeicoTa nmogbemMa U JalbHOCTH MOJIETA CTPYH.
®opmyisl Jlrorepa u @prumana.

CamocrosiTeibHas padora. PacueT HaKIIOHHBIX CTpyHd. BinsHue Hacagok Ha
dbopmupoBaHUE CTPYH. 3aBUCUMOCTh MEXIY PaINyCOM JIEUCTBHS KOMIIAKTHOW YacTH
CTpYH, AMAMETPOM HacaJika, HamopoM U pacxoigom. Peakuus crpyu. [laBienue
CTpyH. PacmiblIeHHBIE CTPYH U CTIOCOOBI UX TIOTYYCHHUS.

Pexomenayemas Jqureparypa:

ocHOBHas: [1, 2];

nononHuTtenbHas: [1, 2, 3].

Tema 10. HeycranoBuB1ICecs ABUKeHHE KUAKOCTH. ['mapaBianyeckui
yaap B TpyOonpoBoaax.

CamocrosiTtenbHas padora. YpaBHeHUEe bepHyuM 111 HEYCTAaHOBUBILETOCS
nBWKeHUs. ['unpaBiandeckuil ynap B TpyOomnpoBoaax. MHEPIIMOHHBIA HAMOp U €ro
JHEpPreTUYeCcKuil cMbIci. [loBbllIeHWE MAaBiIEHUS IPU TUAPABIMYECKOM YyJIape.
CkopocTh pacnpocTpaHeHusi yaapHoil BosiHbl. ®Pa3za yaapa. [lonaHbIil U HEMOJHBIN
yaap. JwmarpamMma naBieHuWN Tpu THApaBIndeckoM yaape. CrmocoObl CHUKEHUS
JABJICHUS MPU THAPABINYECKOM yaape.

PexoMenayemasi iureparypa:

ocHoBHas: [1, 2];

nonojHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB



CamocrosTenbHasi padora. KpaTkue cBeeHus o Hacocax U MX Kiaccuduka-
mus. HacocHas ycranoBka. PaGoume mapameTpbl HacocoB. IlpuHium aeicTBus u
Kiaccu(uKaIys 1eHTpoOeKHOTo Hacoca. JIBMKEHUE JKHIKOCTH B pabodyem Koiiece
HeHTpoOexHOro Hacoca. OCHOBHOE ypaBHEHHE LIEHTPOOEKHBIX HACOCOB. AHAIU3
OCHOBHOTO YpPaBHEHUS IIEHTPOOEKHBIX HACOCOB. Biusinue ¢hopmel jomacteil Ha co-
3naBaemMblid Harmop. OCHOBBI TEOPUHU MOA0OMS JOoMacTHBIX HacocoB. Koadduuuent
OBICTpOXOJIHOCTU. Paboune xapakTepUCTHKU IEHTPOOEKHBIX HacocoB. Paborta Ha-
coca Ha ceTb. Pabouas Touka. PerynupoBanue pabotsl Hacoca. [lapannensHas padota
HacocoB. [locienoBarensHas pabota HacocoB. VccnenoBanue paboThl IEHTPOOEKHO-
ro Hacoca

CamocrosiTeibHast padoTa. AHaau3 OCHOBHOTO YPaBHEHUS IIEHTPOOEKHBIX
HacocoB. BiustHue ¢opmel Jionacteit Ha co3gaBaeMblil HAmop.

PexoMenayemasi iureparypa:

ocHOBHasi: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

5. MeTonuueckue PEKOMEHAAIINHA MO OPraHUu3alu U3YyICHUA TUCIHUITIJINHBI

[lpu peanu3anuu MPOrpaMMbl JUCIMILIAHBI HCIONB3YIOTCA JIEKIIMOHHBIE,
NPaKTUYECKUE 3aHATHUS, JTAOOPATOPHBIC 3aHATHSL.

OOImKMH LIETSIMU 3aHATUHN SBIISIOTCS:

— 000011eHne, cucTeMaTu3alus, YrIyoJeHue, 3akKperuieHue TEeOPEeTHUYECKUX
3HAHHM 110 KOHKPETHBIM TEMaM JUCIUTUTUHBL

- (¢opMupoBaHNE YMEHUN NPUMEHATH I[OJyYEHHBbIE 3HAHMS Ha MPaKTHKE,
peanu3anus €JUHCTBA UHTEIUIEKTYaJIbHOW U MPAKTUYECKOU JesITeIbHOCTH;

— BbIpA0OTKa MPH PEIICHWU MOCTABIEHHBIX 3a7a4 Mpo(deCcCHOHATBHO 3HAYUMBIX
KaueCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMH
WHUINATUBBI.

LensiMu NEKIUU SBISIFOTCSI:

— JIaTh  CHCTEMaTH3WPOBAaHHBIE HAyYHbIE 3HAHWA TIO0 JAUCHUIUIMHE,
aKIEHTUPOBAB BHUMaHUE Ha HauOoJsee CI0KHBIX BOIIPOCAX;

— CTHUMYJIMPOBaTh aKTUBHYIO MO3HABATEIBHYIO JEATEIHHOCTh 00ydYarOIIuXCs,
CrocoOCTBOBATh (DOPMUPOBAHUIO UX TBOPUYECKOTO MBIITUICHUS.

B Xome mpakTHUecKOro 3aHATHUS O00ECIeYMBAECTCsl MPOIECC AaKTHBHOTO
B3aUMOJICHCTBHUSI OOYyJAIOIINUXCS C IMPEToaaBareieM; MpUoOpeTaloTCs MPAKTUICCKUE
HaBbIKK U yMeHHs. Llenb MpakTU4YecKoro 3aHATHA: YIIIyOUTh U 3aKpeNUTh 3HAHUS,
MOJy4YeHHbIE Ha JIEKIMH, (OPMHUPOBAHUE HABBIKOB MCIOIB30BAHUS 3HAHUW IS
pellleHus] MPAaKTHUYECKUX 3a]ay; BBIIOJIHEHHE TECTOBBIX 3aJaHUN IO NPOBEPKE
IOJIyYEHHBIX 3HAHUN U YMEHUMU.

Llenpto 11a0OPaTOPHOrO 3aHATHS SIBISETCS YCBOCHHWE TEOPETUYECKHX OCHOB
JUCUUILTUHBI U TIOJTy4YeHUE MPAKTUYECKUX HABBIKOB MCCIIEAOBAHUS IyTEM ITOCTaHOBKH,
NpoBeaeHUsl, 00pabOTKM M TMPEICTABICHUS PE3YJBTaTOB SKCIEPUMEHTAa Ha OCHOBE
MPAaKTHYECKOTO HCTOJIb30BAHUS PA3IMYHBIX METOJOB (HAOMIONECHUS, W3MEpEHUs,
CpaBHEHHUSI W Jp.), MPHOOPETEHUS] HABBIKOB OIBITa TBOPYECKOM JesATEIbHOCTH. B
3aKJIIOYUTENIBHOM  4yacTh  J1a0OpaTopHOro  3aHATHS — oOydaromuecs  O0(QOpMIISIIOT



pe3yabTaThl SKCIIEPUMEHTOB B (hOpME OTUETA.

CamocTosiTennbHass paboTra OOydyarolIUXCs HampaBieHa Ha YDIyOJieHHEe H
3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX Ha JIGKUUAX M JAPYTUX 3aHATHUSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO aKTHUBHOTO IMPUOOPETEHUsT HOBBIX, JOMOJIHUTEIbHBIX
3HaHUM, NOATOTOBKY K IIPEACTOSALIUM 3aHATHSM.

6. OueHoYHbIe MaTePUAJIbI 10 JUCIUTIAHE

Tekymmii KOHTPOJIb YCTIEBAEMOCTH 00CCIICUMBACT OIICHUBAHHUE XOJ[a OCBOCHHUSI
TVICIIUTLTAHBI, TIPOBOUTCS B COOTBETCTBHH C COJEPKaHUEM JUCIUTLIMHBI IO BHIIAM
3aHATHI B (opMe TECTHUPOBAHHUSA, 3AIIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
pElIeHHs 3a7ay.

[TpoMexxyTouHasi arTecTanus OOECIEYHBACT OIICHMBAHUE MPOMEXKYTOYHBIX H
OKOHYATENIbHBIX PE3ylIbTaTOB OOYYCHHS 10 IUCUUILIMHE, MPOBOAUTCA B Qopme
HK3aMEHa.

6.1. [IpumepHbIe OLIECHOYHBbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpoOJIst

TunoBble 3a1aHUA )il TECTUPOBAHMUSL:

1. MoeT 51 ojiHa U Ta *e TpyOa ObITh TMAPABIMYECKH TJIAJIKOW U THAPABIIH -
YECKH 1epoxoBaToii? OT 4ero 3To 3aBUCUT?

- HE MOXET;

- MoxeT. OT pexuMa IBUKEHUS KUJKOCTH;

- MoxeT. OT IJIMHBI TPYOBI;

2. @opmyna s ONPENENEHUs] CKOPOCTH KUJIKOCTH IMPU HCTEYCHUM U3 Ha-
CaJIOK U OTBEPCTHI UMEET BUJI:

L _ 40
_ xd*

N

3. OCHOBHO€E ypaBHEHUE T'UAPOCTATUKA UMEET BUL:
| z+Plpg=const

7 P=P +pgH

3 Viw, =V, w,

4. Tlpn KaKoM IBMKEHHUH XUAKOCTU TPU MPOYHMX PABHBIX YCIOBUSIX MOTEPHU
Haropa Oopie?

1. ITepexoanom
2. JlamuHapHoM
3. TypOynenTHOM
_ 2
5. Bennuuna A B ypaBHEHUH h=AlQ" gpngercs



1. ComportuBnenueM TpyOonpoBoa JTUHOM |

2. ComportuBnenueM TpyOonpoBoja amnHo# 10 MeTpoB
3. VY 1enpHBIM CONPOTUBICHUEM TPYOONPOBO/A, T.€. TPYOOIPOBOAA ITHHON
1 meTp

dopMma oTuera o JadoparopHou paodore:

Otuet o maboparopHoii padbote Ne

HasBanue pa0oThi:

[{ens pabOTHI:

Teopernueckas 4acTh:

DKCIEpUMEHTAaIbHAs YaCTh:

O6paboTka pe3ylIbTaToOB:

BBIBOJIBI O COOTBETCTBUU YCTAHOBIEHHBIM HOPMaM U IIpaBUJIaM OLEHKHU:

Tunosblie 3aga4u:

1. OnpenenuTs BpeMs 3aKpbITHS 3aIBUKKH, YTOOBI MOBBIIICHUE JTABJICHUS
B UyTYHHOM TpybompoBoae aauuHoi 500 m u He npesbimano 6-10° [7a. Pacxon Boabl
1o TpyoornpoBoy nuamerpoM 150 mm cocrasmsiet 60 7i/c.

2. OrnpenenuTs BO3MOXKHBIA Pacxol BOJBI OT IMOXKApPHOTO KpaHa JUaAMET-
pom 50 amm, 000PYIOBAaHHOTO HEMPOPE3UHEHHBIM PYKaBOM JITUHOM 20 M U CTBOJIOM C
HAcaJKoM JuamMeTpoM 16 mm, eciau rapaHTUPOBAHHBINM HAMOp y MOXKAPHOTO KpaHa
coctasisier 20 .

3. [TogoGparh cTaHIapTHBIN HACAIOK JUIsl BHYTPEHHErO MOXKApHOTO KpaHa
IPOU3BOJICTBEHHOTO 3/1aHUS, €CIU PaAuyCc KOMIIAKTHOM yactu ctpyu 10 m mipu pac-
XoJle He MeHee 2,5 i/c. OmnpenenuTh Halop y Hacajaka CTBOJA M JCHUCTBUTEIbHBIN
pacxof.

HpHMepHLIﬁ MEPEeYCHb BOIMMPOCOB, BLIHOCHUMbIX Ha IK3aMEH

1. OcHoBHBIE (hU3UYECKHE CBOMCTBA KUAKOCTEN: MIIOTHOCTD, YACIBHBIN BeC,
BSI3KOCTb.

2. OcHoOBHbIE  (hU3UYECKHE  CBOMCTBA  JKUJKOCTEH:  CKUMAEMOCTh,
TEMIIEpAaTypPHOE PACIIUPEHUE.

3. Cuibl, JelCTBYIOIIME B KUIKOCTAX. ['MapOocTaTHUECKOE NABICHUE U €O
CBOWCTBA.

4. NuddepenunanbHbie ypaBHEHUS TUAPOCTATUKHA U UX UHTETPUPOBAHHE.
PaBHOBeCHE HECKMMAEMON JKUAKOCTH B I10JIE CUJT TSHKECTH.
AOGCOMIOTHBIN U OTHOCUTEIBHBIN MOKOW (PaBHOBECHE) KUIKUX CPE]I.
IToBepxHOCTH paBHBIX AaBieHUA. OCHOBHOE YPAaBHEHUE TMAPOCTATUKHU.
3akon [lackansi, uCroab30BaHUE €r0 B MOKAPHOU TEXHUKE.
AOcoioTHOE 1 M30BITOYHOE aBieHue. Bakyym.
0. Inarpamma nasineHuid. [Ipe3omerpuyeckas BbICOTa M TMAPOCTATUYECKHM

= O %3N

11. DHepreTrnuecknii CMbICII OCHOBHOI'O YPAaBHEHUS THAPOCTATHKHU.
12. Cuna ruipoCTaTUYECKOro AaBJIEHUS HA IUNIOCKUE TTOBEPXHOCTH.
13. Cuita ruipoCTaTUYECKOrO 1aBJICHUS HA KPUBOJIMHEHHBIE [IOBEPXHOCTH.



14. Ananutndeckuii 1 rpadOaHATUTUYECKUA METObI OMPEEICHUS CHIIBI H
LEHTpa JABJICHUS )KUIKOCTHU Ha MJIOCKUE MOBEPXHOCTH.

15. AHanuTnyeckuii U rpaOaHAIMTHYECKUI METOIbl ONPENEICHUS CHIIBI U
LEHTpa JABJICHUSI )KUJIKOCTU KPUBOJIUHEITHBIE TOBEPXHOCTH.

16. Dnropel THAPOCTATUYECKOTO IABJICHHUS.

17. 3akon Apxumena.

18. IIpakTyeckoe MPUMEHEHHNE 3aKOHOB T'UIPABIMKH B MMOKAPHOM JIEJIE.

19. Buasl IOTOKOB KUJIKOCTH.

20. YcraHoBUBILIEECS U HEYCTAHOBUBIIEECS JBUKEHHUE KUIKOCTH.

21. JIunus TOKA, 3I€MEHTapHas CTPYHKa, MMOTOK.

22. OCHOBHBIE XapAaKTEPUCTUKHU IMOTOKA: pacxXol >KUAKOCTH, KUBOE CEUCHHE,
CPEIHSSI CKOPOCTb.

23. YpaBHEHUE HEPA3PBIBHOCTH MOTOKA.

24. T1naBHO U pE3KO U3MEHSIOIIUECS TOTOKH.

25. I'uapaBauyecKuii painyc.

26. luddepennunaibabie ypaBHEHUS JBUKECHUS KUIKOCTH.

27. YpaBHeHue bepHynnu 1S 1€l IbHOM KUJKOCTH U €r0 UHTEPIPETALIHS.

28. OcoOEHHOCTH JBUKEHUS PEATbHBIX JKHJIKOCTEH.

29. Pacnipeenenue  JaBlIEHWST B JKUBBIX  CEUYEHUSIX  [OTOKA  IpH
YCTAHOBUBIIIEMCS TIJIABHO U3MEHSIONIEMCSI IBUKEHUU.

30. YpaBHeHue bepHymuM i TOTOKAa  PEAIbHOM  KUJIKOCTH  IpHU
YCTAHOBUBIIIEMCS IBH>KCHUU.

31. OrpannueHus UCIIOJIB30BAaHMS ypaBHEHUs bepHyun.

32. 'eomeTpuyeckas ¥ S3HEpPreTuuecKas UHTepIpeTalus ypaBHeHus bepryu.

33. PaGora mpuOOpOB ® ammapaToB IMOXKApOTYIICHWS, OCHOBaHHas Ha
ypaBHeHUH bepHysum.

34. [IppHIMI IEUCTBUS CTPYHMHBIX HACOCOB.

35. Pexxumel nBmkeHus xuakocTtu. Yucio PeltHonbaca.

36. Buael norepp Hanopa.

37. DOKCIEpUMEHTANBHBIE ~ METOJBl  ONPEAENEHUS MOTEph  Hamopa U
KO3(PUIIMEHTOB TUAPABIMYECKOTO COMPOTUBIICHHUS.

38. ['uapaBiauvecKu IJIaJKue U HIEpOXoBaThie TPYOHI.

39. OnpeneneHne MoTepp HAMoOpa B MOYKAPHBIX pyKaBaX. MeTONbl CHUKEHUS
NOTEPH HAIOPA.

40. Knaccudukanus TpyOo0mpoBOI0B 1 OCHOBHBIE pacueTHbIE (POPMYJIBI.

41. IloBeIlIeHUE TTPOITYCKHOM CITOCOOHOCTH TPYyOOIPOBOIOB.

42. VcTeueHue KUJIKOCTH U3 KPYIJIOrO OTBEPCTHS B TOHKOW CTEHKE.

43. MctedyeHure XUAKOCTH Yepe3 Hacaaku. THUIbl HaCa KOB.

44. CkopocTh U pacxoJ MNOpH MCTEYCHUU KUJIKOCTH Yepe3 BHEIIHUM
HWIAHAPUYECKUN HACA/IOK.

45. BakyyM B IMJIMHIPWYECKOM HACaIKe.

46. Knaccudukanus ctpyi. KomnaktHas u pa3poOieHHas YaCTH CTPYH.

47. WuBepcusa ctpyu. Tpaektopusi ctpyu. BreicoTa moabeMa UM AadbHOCTH
1oJIeTa CTPYyH.

48.  @opwmyinsl Jlrorepa u @prumana. PacyeT HaKJIOHHBIX CTPYH.



49.
50.
51.
52.

PacnibuieHHbIC CTPYU M CITOCOOBI MIX TTOJTYYCHHUS.

['unpaBnudeckuii ynap B TpyOOTpoBoOaax.

[ToBblllIeHNE NAaBJICHUS TTPU THAPABINYECKOM yIape.

CxopocTe pacnpocTtpaneHus yaapHou BosiHbl. ®Dasza yaapa. [lonHbeid u

HETOJIHBIN yJ1ap.

53. CnocoObl CHUKEHUS JIaBJICHUS TIPU THAPABIMYECKOM yaape.

54. Kparkue cBeneHus o Hacocax M ux kiaccudukanus. HacocHas ycra-
HOBKA.

55. PaGouwne mapameTpbl HACOCOB.

56.  IlpuHuun aeicTBUs U Kiaccudukaus HEHTPOOEKHOro Hacoca.

57.  JIBwKeHUe KUAKOCTH B paboueM KoJiece IEHTPOOEHKHOro Hacoca.

58.  OcHOBHOE ypaBHEHHE IIEHTPOOEIKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO YPaBHEHHs IICHTPOOESKHBIX HACOCOB.

60. Bumsaure GopMbl IonacTeil Ha CO3/1aBaEMBbIii HATIOP.

61. OcHOBBI TeopuH TOAOOMS JIOMACTHBIX HacocoB. KoadouiueHt
OBICTPOXO/THOCTH.

62. PaOoune xapakTepUCTHUKU HEHTPOOEHKHBIX HACOCOB.

63. PaGota Hacoca Ha ceTb. Pabouas Touka. PerynupoBanue paboTsl Hacoca.

64. IlapamienbHas paboTa HACOCOB.

65. TlocnenoBatenbHas paboTa HACOCOB.

66. AHanu3 OCHOBHOTO YpaBHEHHs IIECHTPOOEKHBIX HACOCOB.

67. Bnusaue ¢hopMbl onacTel Ha co3aBaeMblid HAIopP.

6.2. Illkana oueHWBAHUA Pe3yJabTATOB IMPOMEKYTOYHOH aTTeCTALUM U
KPUTEPHUHU BHICTABJICHHUS OLIEHOK

[IpomesxyTouHas aTTecTalus: SK3aMeH

®dopma [Tokazarenu
Kpurepuu BbicTaBIEHUSA OLEHOK IITkana oneHUBaHUA
KOHTPOJIS OLlCHUBAHUS
JK3aMeH MPAaBWIBHOCTh | JaH MPAaBWIbHBIN, TMOJIHBIA OTBET Ha OTJINYHO
Y MOJHOTA OT- | ITOCTABJICHHBIM BOMPOC, MOKA3aHa CO-
BeTa BOKYITHOCTh OCO3HAHHBIX 3HAHUHW 10
JUCLMIUIMHE,  JOKa3aTeJIbHO  pac-
KPBITHI OCHOBHBIE MTOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJI0YEThI, UCIPABJICHHBIE CAMOCTOS-
TEJIbHO B MPOLIECCE OTBETA.

JlaH MPaBWIbHBIN, HEIOCTATOYHO IOJ- XOpOIIO
HBII OTBET HA MOCTABJICHHBI BOIIPOC,
[I0KAa3aHO YMEHHE BBIJECINUTH Cylle-
CTBEHHBIE M HECYILECTBEHHbIC IIPHU-
3HAKH, IPUYUHHO-CIIECTBEHHBIE CBSI-
3W; MOTYT OBITH JOMYIIEHBI HEAOoYe-
Tbl, MCIPABJIECHHBIE C IOMOIIBIO
MPENOJaBaTENs.

JlaH HEIOCTAaTOYHO MPAaBWIbHBIA U | YIOBJIETBOPUTEIBHO
MOJHBIM OTBET;, JIOTHMKA M IIOCIEIO-




BaTENbHOCTh M3JIOKEHUS HMEIOT Ha-
pYLIEHUS; B OTBETE OTCYTCTBYIOT BbI-

BOJIBL.
OTBET TMpEJCTaBisieT Cco00l  pas- | HEyIOBJIETBOPHUTEIb-
pPO3HEHHBIE 3HAHUS C CYIIECTBEH- HO

HBIMHM OIIMOKaMU O BOMIPOCY; MpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh M3JI0KEHUS; JOMOJIHU-
TEJIbHBIE U YTOUHSIOIINE BOIPOCHl HE
MPUBOAAT K KOPPEKIMH OTBETa Ha
BOIPOC.

7. PecypcHoe obecniedeHue TUCHUIITIMHBI
7.1. JIuuileH3UOHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOTPAMMHOe
o0ecrevyeHue

Astra Linux Common Edition pemm3 Open [I10-25B-603] - Onepannonnas
cucreMa obniero HazHaueHus "Astra Linux Common Edition" [Kommepueckast (Full
Package Product). Homep B Enunom peectpe pocCHIICKUX NporpaMm Jiist
AIIEKTPOHHBIX BBIYMCIUTEIbHBIX MAIIUH U 0a3 JaHHBIX - 4433 ]

MoitOduc Obpazoanue [[10-41B-124] - [TonHBIN KOMIUIEKT peIaKTOPOB
TEKCTOBBIX JOKYMEHTOB U AJIEKTPOHHBIX TA0JIHUII, a TAKXKE HHCTPYMEHTapUH 1Jis
paboThl ¢ rpaduueckumu npezeHtanusMu [CBoboaHo pactipocTpansemoe. Homep B
EnunoM peecTpe pocCUUCKUX MPOrpamMM I SIEKTPOHHBIX BBIYUCIUTEIbHbBIX
MAaIlliH ¥ 0a3 JaHHBIX - 4557]

7.2. IlpodeccuonaibHble 0a3bl JaHHBIX U HHPOPMAIlHOHHbIE CIIPABOYHbIE
CHCTEMBI

Nudopmanrionnas crnpaBoyHasi cuctema — CepBep OpraHoB rocyaapCTBEHHOU
Bnactu  Poccuiickoit  ®denepaumu  http://poccusi.pd/  (cBOOOmHBIA  JgOCTYN);
npodeccuoHanbHble 0a3bl AaHHbIX — [lopTanm OTKpBITBIX JaHHBIX Poccuiickoi
Oepneparuu  https://data.gov.ru/  (cBoOomHBIM  A0CTyM); (enepanbHbIA  TOpTAT
«Poccuiickoe ob0pazoBanue» http://www.edu.ru (cBoOOAHBIH HOCTYN); CcHUCTEMA
opunmansHOrO  OMyOJMKOBaHWSI  TPABOBBIX aKTOB B OJJIEKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOOAHBIN  A0CTyM); (eaepanbHbli  MOpTal
«CoBepIlIeHCTBOBaHNE TOCYAAPCTBEHHOTO YIIpaBieHus» https://ar.gov.ru (CBOOOAHBIN
IOCTyMN); AIIEKTPOHHAs oubnuoreka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN  JIOCTYM); dJEKTPOHHO-OMOMMoTeyHas cuctema «39bC PR
BOOKS» http://www.iprbookshop.ru (aBTOpH30BaHHBIN TOCTYII).

7.3. JIuteparypa
Ocnosnas:

1. KyaunoB B.A., Kapramos 2.M. I'mapasnuka: YyeOHoe nocodue — 3-e
u3na"ue, crepeorunHoe.— M.: Beicmas mkona, 2008. — 199 c:

2. backun [0.I'., [TogmapkoB B.B., IBanoBa E.C., ®unanosckuii A.M.
Coopnuk 3anay no ruapasiuke. CI16.: CII6Y I'TIC MUC Poccuu, 2012-92¢. Pesxkum



poctymna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49¢7c-64e7-4994-8c13-
28eb128alf2e&remote=false

Jlononnumenvnan:
1. KauanoB A.A.. BoporeiHnie IO.I1.. Bmaco A.B. IIporuBomnoxapHoe
BojjocHaOkeHue. — M.: Crpoiimzgar, 1986. — 277 ¢ Pexum [gocryna:

http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41¢65-80be-45fd-blc7-
d2bb774947da&remote=false

2. backun O.I'., bemssues AWM. COopHuK 3agady 10 Kypcy
IPOTHBOMIOKApHOE BoOAOCHaOkeHue. — M., 1986. — 170 c Pexum agocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
566958 1bbf9&remote=false

3. A6pocumoB FO.I'., KyukoB B.B., Mremax .B. wu np.
ITpoTuBomnoxkapHoe BogocHaOxeHue. Yueonuk. — M.: Akagemus I'TIC MUC Poccun,
2008. — 310 c. Pe:xxum gocrtyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
71d2e029-7¢c44-4713-a500-e0f6fc4ecO14&remote=false

7.4. MarepuajibHO-TEXHUYECKOEe o0ecrneueHmne

Jns mpoBeneHuss W OOECTEUEHMs] 3aHATHI HCIOJB3YHOTCS IOMEIIEHHUS,
KOTOpbIE MPEACTABISIIOT COOOW Yy4yeOHbIE ayqUTOPUU ISl TMPOBENECHUS] Yy4eOHBIX
3aHATUNA,  NOPEIYCMOTPEHHBIX  IMPOTPAMMOM  MarucTparypbl,  OCHAILCHHBIC
000OpyIOBaHUEM U TEXHUYECKUMH CpPEICTBAaMU OOYYEHHS: aBTOMATHU3HPOBAHHOE
pabodyee MecCTO MpenojaBareis, MapKepHas JT0CKa, MYJIbTUMEIUWHBIA TPOEKTOD,
JOKYMEHT-KaMepa, OCaJ0uHbIe MeCcTa 00y4arouXcsi, KOMIIbIOTEPHBINA KJ1acc.

[Tomemenust 1 CaMOCTOSITENIBHOM PabOThl  OOYyYarOIIMXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS K cetn «MHTepHeT» u
obecreyeHneM J0CTyna K 3JEeKTPOHHOW WH(OPMAIMOHHO-00pa30BaTEIbHONW Cpele
YHUBEpPCUTETA.

Jns  mpoBeneHuss  Ja0OpaTOpHBIX  PabOT  HMCHONB3YyETCA  Jlaboparopusi
«I'mppasiuka»

ABTOpbI: Bonuk A.C.
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