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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.

IIepeyenb KoMIeTeHUNH, GOpMUPYEMBIX B IIpoLecCe U3YYCHUA TUCIUILIIMHbBI

Komnerenuun Conep:xxanue

OIIK-3 CriocoOeH penraTh IPUKIIAIHbIE 33]]a41 B 001aCTH 00eCTIeueHUS
MOXapHOH 0€30MaCHOCTH, OXPaHbI OKPY>KAIOLIEH Cpeabl KO O-
TMYECKON 0€30MacCHOCTH UCTIOJNB3YS TEOPHUIO M METOBI (PyHTa-
MEHTAJIbHBIX HAYK.

[1K-4 Cnoco0OeH K pacyeTy, cCaMOCTOSITEIbHOMY MPOEKTUPOBAHUIO U
KOHTPOJIIO0 MOHTaKa CUCTEM MPOTHBOTIOKAPHOM 3aIUTHI, TEXHU-
YECKUX CPEACTB MPOU3BOJICTBEHHON U TOXXKapHOU aBTOMATHUKH,
MIPOTUBOIOKAPHOTO BOJIOCHAOXKEHHS, pa3pad0TKe MPaBHI X HC-
MOJIb30BAHUS U KOHTPOJIA PabOTOCTIOCOOHOCTH.

3agaumn TUCHMILUIUHBI:

3ajauaMy OCBOEHHUSI TUCLMIUIMHBI SIBISIIOTCS TEOPETUYECKash U MpaKTU4ecKas
MOATOTOBKA OOYYAIOUIUXCS K MPUMEHEHUIO PA3UYHBIX METOJOB THUIAPABIUYECKHUX
pacyeToB IPH PELICHUH BOIIPOCOB MOKAPHOIM 0€30MaCHOCTH,

N3yueHne JUCHMIIMHBI OPUEHTUPYET OOy4aroImMXcsi Ha MNpHoOpeTeHue
HEOOXOAUMBIX TEOPETHUYECKUX 3HAHUW W MPAKTUYECKUX HABBIKOB IO OBJIAJICHUIO
METOJaMHu THUAPABIMYECKOIO0 pacyeTa CHUCTEeM I10Jladd BOJbI K MECTy IoXapa,
METOJaMH aHaJIN3a HAISKHOCTH MPOTUBONOXKAPHBIX BOJONPOBOIOB U 00CIIE10BaHUS
CUCTEM MPOTUBOIOKAPHOTO BOJOCHAOKEHUS.

- TEOPETUYECKH U TMPAKTHUYECKU IMOJATOTOBUTh OOYUAIOIIUXCA K PEIICHUIO
BOIIPOCOB TMOXKapHOM 0€30MacHOCTH OOBEKTOB B 00JIACTU MPOTHUBOIMOKAPHOTO
BOJIOCHAO KEHHS,

- pa3pabOTKe TEXHUYECKUX peIIeHUH, KOMIICHCUPYIONIUX BBISBICHHBIC
HapyIIEHUs] MPOTUBOIOKAPHBIX TPEOOBAaHUM, C PACUETHBIMH OOOCHOBAHUSMH, JJISI
OKa3aHUsi KOHCYJNbTaTMBHOM TMOMOIIM MPOEKTHBIM U  3KCIUTYaTHPYIOIIUM
OpTraHU3aIUsIM C COOJIIO/IEHUEM JEHCTBYIOIUX HOPMATHUBHBIX MTPABOBBIX aKTOB.

2. IlepeyeHb INIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUS IUCUHUILIMHBI
«'uapaBiIuKa», COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJibTaTaAMU OCBOEHUS
00pa3oBaTeJbHOM NMPOrpaMMbl

NHnukaTopbl JOCTUXKEHUS [Inanupyemebie pe3yabTaThl 00ydeHUS
KOMIIETCHIINH 10 JUCIAILINHE
3HaHue OCHOB BBICIIICH | 3HAET.
MaTEeMaTHKH, (hu3uKH, XUMWH, | OCHOBHBIC TOHSTHUS W 3aKOHBI THIpaB-




I/IHI[I/IKaTOpBI JOCTHIKCHUA
KOMIICTCHIIUH

[Tnanupyemblie pe3ynbTaThl 00 ydeHUS
10 AUCHUTIINHE

AJICKTPOTCXHUKU, BBIYM CIIUTEIILHOM

TEXHUKH U mnporpammupoBanusi OIIK-
3.1.

YMeHne pemiath  CTaHIApPTHBIE
npodecCuoHabHBIC 3a1a9u c
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX M

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

Bnanenue HaBBbIKAMU
TEOPETUYECKOT0 u
DKCIIEPUMEHTAIBHOTO  HCCIICIOBAHMS
OKpyXaromieii cpeapl U OOBEKTOB
npodecCuoHaIbHOM eI TeTbHOCTH.
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 MPOTHBOIOXKAPHOH 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 aBTOMATUKH, a TakXKe IMpo-
THUBOIIOXApHOTO BojocHaOxkeHus. [1K-
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 TEOMETPUUECKUX
[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 TUJIPABIUKHU MIPU PEUICHUU
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/IbHON MPOrpaMMbl

JlucuuIiiHa OTHOCUTCS K 00513aTeIbHOM YaCTH OCHOBHOW MPO(eCcCHOHaTIbHON
o0Opa3oBaTebHOM mporpammebl crienuanuTera o cneruansuoctu 20.05.01 Toxapuast
0e30macHOCTh HanpaBieHHOCTh (npoduib) «IlokapHas 6€30MacHOCTh TOCyAapCTBay



4. CTpyKTypa u colep:KaHue TUCIHILIHHBI

OO61ast TPyI0€MKOCTh TUCIUIIIIMHBI COCTaBIsIeT 3 3aueTHbIe enuHuIlbl, 108 vaca.
4.1 O6beM TUCUUIJIMHBI U BHABI y4eOHOIi padoThl

NJIs1 O4HOH (popMBbI 00yUeHUs!

Bua yueOHo0# padoThI TpynoemkocTh

3.

Yacbl

4 cemecTp

OOmiast TPyIOEMKOCTb AMCIUILIUHBI
10 yueOHOMY TIaHy

3

108

108

KonrtakTHas pabota, B TOM YHCIIE:

72

72

AyAUTOpHBIE 3aHATHS

72

72

Jlextu (JI)

24

24

ITpaktuueckue 3anstusd (113)

24

24

Jlabopatopusie padoTs (JIP)

24

24

KoHcynbTranum nepes 3K3aMeH oM

CamocrosTenbHas padora (CPC)

36

36

B TOM YHUCIJIC:

KypcoBasi paboTa (IIpOoeKT)

3a4er ¢ OLleHKOM

IK3aMeH

JJIS1 3204HOM (pOPMBI 00yYeHU s

Bun y4yeOHoli padoThI

Tpynoemkocthb

3.

qacbl

2 kypc

3 Kypc¢

OO6mias TPyJI0EMKOCTb JTUCIUTI-
JIMHBI 10 YYEOHOMY IIJIaHY

108

36

72

KonTtakTHas paborta, B TOM 4ucC-
je:

2

AyIUTOpPHBbIE 3aHATHSA

Jlexiun (JI)

ITpakTuueckue 3ansatus (113)

Jlabopatopusie padoTsl (JIP)

KOHCYJ'IBTaHI/II/I nepea 5K3aMCHOM

CamocrosiTeqibHast padora
(CPC)

34

B TOM YHUCIJIC:

KypcoBasi paboTa (IIpOeKT)

3adeT ¢ OLEHKOM

DK3aMeH




4.2 TeMaTH4eCKHUii IJIaH, CTPYKTYPUPOBAHHBIN M0 TeMaM (pa3jesiam) ¢
YKa3aHMeM OTBEJEHHOI0 HA HUX KOJIN4YeCTBA aKaJeMHUYeCKUX YaCOB U BUI0B
YUeOHBIX 3aHATHH

NJIs 04HOM PopMBI 00yUeHUsI

Ne KosmnuecTBo 4acoB
n/n M0 BH/IAM 3aHATHIA . EE
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1 | OCHOBBI THAPOCTATHKH 5 2 3
OcHOBHBIE aBHEHUS
2 yp 11 | 2 2 4 3
THIPOCTATUKH
Cuna TUJIPOCTaTUYECKOTO
3 | maBieHus. Ontopel | 7 2 2 3
THJIPOCTATUYCCKOTO JIaBJICHHUS
4 | OCHOBBI THAPOAMHAMHKH 5 2 3
OCcoOeHHOCTH IBIXKEHUS PEeaTbHBIX
5 |xwuakocreil. YpaBuenue bepuymm | 17 2 4 8 3
JUTSL TIOTOKA PEaJIbHOM KHIKOCTH
[Torepu Haropa npu
CTAaHOBUBILIEMCS BIDKEHUU
6 |7 A 11 | 2 2 4 3
KHMJIKOCTH TI0 TpyOam U MOKapHBIM
pykaBam
T'mnpaBnmdueckuii pacuer
7 AP p 7 2 2 3
TPYOOIIPOBOIOBY
Wcreuenne xxmakocTelt gepes
8 A p 11 | 2 2 4 3
OTBEPCTHUS U HACAJIKH
9 |T'mapaBnuyeckue CTpyu 7 2 2 3
HeycranoBuBIeecs IBIKEHHUE
10 |xwuakocth. 'mapaBimyeckuil yap 5 2 3
B TpyOoOInpoBoaax
11 | OCHOBEI TEOpHH HACOCOB 29 6 6 4 6
3auer C oLeHKOM +
Hroro 108 24 24 24 36




JJIS1 3204HOU (pOPMBI 00y eHUS

Ne KosanvecTBo yacos
n/n 10 BUJAM 3aHITHA | E
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2 kypc
1 | OcHOBBI TEOpPHHU HACOCOB 36 2 34
HUroro 36 2 34
3 Kypc¢
2 | OCHOBBI THIPOCTATHKH 6 6
3 OcHoBHBIE ypaBHeHUs | 6 6
THIIPOCTATUKH
Cuna TUApOCTaTUYeCKoro| 6 6
4 | maBneHus. 6)11{]0) 31
THJIPOCTATUYECKOTO JaBJICHHUS
5 | OCHOBBI THIIPOUHAMHKHI 6 6
Oco0GeHHOCTH JABMKEHHS pealibHbIX | 6 6
6 |xwuakoctel. YpaBHeHHE bepHyuH
JUTSI TIOTOKA PeaTbHOU HKHUIKOCTH
[Torepu Haropa npu| 6 6
7 | ycranoBuBIIEMCS JIBYOKCHUH
KHUJIKOCTH TI0 TpyOaM M TOKapHBIM
pykKaBam
8 [ManpaBnuyaecknii pacuer 6 6
TPyOOIIPOBOJIOBY
9 Hcredenne xuaKoCTeH yepes 6 6
OTBEPCTUSI U HACAJIKU
10 |I'mppaBnuueckue cTpyu 3 3
HeycranoBuBieecs 1BUKeHUE 6 6
11 |xwuakoctu. ['mapaBaudeckuii yaap
B TpyOONpOBOJaX
12 | OCHOBBI TEOPHH HACOCOB 15 2 4 6 3
3a4deT C OLlEHKOI +
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. ['napocraTuueckoe 1aBJICHUE U €ro CBOKCTBA.

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. DHEPreTUUECKUI CMBICI OCHOBHOI'O ypaBHEHUS
TUAPOCTATUKH.

Pexomenayemas sureparypa:

ocHoBHas: [1, 2];

nonojgHuTensHas: [1, 2, 3].

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

Jlekuusi. Cuiia ruipOCTaTUYECKOrO JIaBJICHUS HA MJIOCKUE U KPUBOJUHEHHBIC
MOBEPXHOCTH. AHAIUTHYECKUHN U rpadoaHaTUTUYECKUIT METOABI ONPEACICHUS CUIIbI
Y LIEHTpa JIaBJICHUS KUJKOCTH HA IJIOCKUE U KPUBOJMHEMHBIE MOBEPXHOCTU. DMIOPHI
naBlieHUs. 3aKOH ApxuMena.

IIpakTnyeckoe 3anaTue. [IpakTuueckoe NpUMEHEHNE 3aKOHOB THIPABJIMKYU 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.
Jlekuus. Buabl MOTOKOB KUIKOCTH. Y CTAHOBHUBILIEECS M HEYCTAHOBHUBILIEECS
JIBIDKCHUE JKUIAKOCTH. Mojenb ujeanbHOW (HEBA3KOW) >KUAKOCTH. JIMHHMSA TOKa,



JJEMEHTapHas CTpyWKa, NOTOK. (OCHOBHBIE XapaKTEPUCTUKHA TIOTOKA: PacXox
AKHUJKOCTH, )KMBOE CEUCHUE, CPEAHSS CKOPOCTh. Y paBHEHHUE HEPA3PbIBHOCTHU MOTOKA.
[[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.

CamocTosTeqibHas padora. OOmMe ypaBHEHHS YHEPrUM B UHTErPAIIbHOU 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 NBUKEHHS pealbHBIX >KUIKOCTeU. PacmpeneneHue
JIaBJICHUS B )KMBBIX CEUYCHUSAX MOTOKA MPU YCTAHOBUBIIEMCS TNTABHO U3MEHSIOIIEM CA
NBWKEHUU. YpaBHeHHE bepHymim Ans T1OTOKa peadbHOW JKUAKOCTH MPHU
YCTAaHOBUBIIEMCSI JIBHXKEHHUM >KUAKOCTH. OTpaHUYECHUS HCIIOJIb30BAaHUS YPaBHECHUSA
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 KOJIMYECTBAa ABWXKEHHUA. YpaBHEHUE bepHyiuu
JUTSl TOTOKA peabHOM dKUJKOCTU MPU YCTAHOBUBIIEMCS JIBUKEHUU SKUIKOCTH.

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

CamocTosnTenbHas padora. [lomobue ruapomMexaHndecKux MpoIecCoB.

Pexomenapyemasi qureparypa:

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 IJiss OMpenesieHHsl MmoTepb Hamopa. BeiBoa
o0umx ¢opMyn s ONpEAeNeHUs MNOTepb Hamopa. TeopeTHUecKue METOMbI
OIpeNeNICHUs MOTEPh HAopa U KO3(PUIUEHTOB T'UIPaBINYECKOr0 CONPOTUBIICHUS.
OKCHEepUMEHTAIbHBIE METOJIbl OIpeeNieHUs TMOTeph Hamopa U Kod(h(UIIMEHTOB
rujpaBianueckoro conporusieHus. I'padpux Huxkypanze. Biusaue pexxuma ABUKEHUS
KUIKOCTH U IIEPOXOBATOCTU TPyOONpoBOJa HA JIMHEWHBIM KO3 puUUEHT
TUAPABIMYECKOTO COMPOTUBIICHUSI U TOTEeph Hamopa. OU3nuecKuil CMBICT BIUSHUS
mepoxoBaroctedd.  ['mapaBaudecku — riajgkue W [IEPOXOBAThie  TPYOBI.
TypOyleHTHOCTh U €€ OCHOBHBIE CTATUCTUYECKUE XapaKTePUCTHUKHU.

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



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

JlabopaTopHoe 3ansitue. Onpezaenenue U KodHPUImeHTa ruIpaBIudecKkoro
TpPEHUS.

CamocTosiTesibHas padoTra. MeTobl CHUXKEHUS MMOTEPh HaIopa.

Pexomenayemas sqiureparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 7. 'mapaBianyecKkuii pac4yer TPyOONPOBOI0OB.

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

IIpakT4yeckoe 3ansiTue. [ uapaBaryeckuii pacueT TpyOOIpOBOIOB.

CamocrtosiTeibHasi  padora. [loBbllleHHE NPONYCKHOM  CHOCOOHOCTH
TpyOONpPOBOOB.

Pexomennyemas ureparypa:

ocHoBHas: [1, 2];

JononHuTenpHas: [1, 2, 3].

Tema 8. UcTeuyeHue )KUAKOCTH Yepe3 OTBEPCTHUS M HACAAKH.

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.
CkopocTh M pacxojl IPU HUCTCUYCHUU KUAKOCTH YE€pe3 BHEIIHUE IUJIMHIPUUYECKHE
Hacanku. BakyyMm B munmHApuueckoil Hacagke. OCOOCHHOCTH MCTEUCHHS KUIAKOCTH
W3 HacaJKoB JpYyrux TUNOB. OMOPOXKHEHUE PE3EPBYAPOB.

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

JlaGopaTopHoe 3ansiTue. licTeueHne npu MOCTOSHHOM HAIoOpPE.

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

Pexomenayemas qureparypa:

ocHOBHas: [1, 2];

JononHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBinyeckue 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 3ansiTue Pacyer HaKIOHHBIX CTpyH. BimMsHue 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 KX TTOJTYYCHHUSI.

Pexomenayemas siureparypa:

ocHoBHas: [1, 2];

nonojgHuTenpHas: [1, 2, 3].

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

IIpakTHyeckoe 3aHsiTHe. YpaBHEHHE bepHyIM [UII HEYCTAaHOBHUBILIETOCS
nBuxkeHus. ['mapaBnuueckuit yaap B TpyOompoBojaax. VIHEpIMOHHBIM HAMIOp U €ro
SHEPreTUYeCKuii CcMbIci. [loBbIlIEHWE MAaBIE€HHUS TIpU TUIPABIMYECKOM yAape.
CkopocTh pacnpocTpaHeHus yaapHou BoiHbl. @aza yaapa. [lomHBIM MU HEMOJIHBINA
yaap. Auarpamma qaBiaeHUM IPpU THAPABIMYECKOM 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 cBenenust o Hacocax U ux kinaccudukanus. Hacocnas ycra-
HOBKa. Pabouune nmapameTpsl HaCOCOB.

Jlekums. IlpuHiun neiicTBus M KiaccU@UKaALUs ILEHTPOOEKHOro Hacoca.
JIBM>KeHHe KUAKOCTH B paboueM Kojece LeHTpoOexHoro Hacoca. OCHOBHOE ypaB-
HEHHUE LEHTPOOEKHBIX HACOCOB. AHAJIN3 OCHOBHOI'O YPaBHEHUS LIEHTPOOEKHBIX Ha-
cocoB. Biausinue gpopmbl onactei Ha co3/1aBaeMbli HaIop.

OcHOBBI TeOpHUH MOA00MS JTOMACTHBIX HacocoB. KoadpuimeHT ObICTPOXOaHO-
CTH.

IIpakTnuyeckoe 3anATHE. Paboune XapakTEpUCTUKU LIEHTPOOEKHBIX HACOCOB.
Paborta Hacoca Ha ceTh. Pabouas Touka. PerymupoBanue paborel Hacoca. Ilapai-
nenbHast pabota HacocoB. [locnegoBarenbHas paboTa HACOCOB.

JlabopaTopHoe 3ansiTue. VcciegoBanue paboThl HEHTPOOEKHOTO HAcOCA

CamocTosiTesibHasi padora. AHalU3 OCHOBHOI'O ypaBHEHHUS LEHTPOOEKHBIX
HacocoB. BimsiHue ¢hopMBI JIonacTei Ha co3/1aBaeMblid HaIop.

4.3.2 Conepxxanue TMCUMILVINHBI JI151 00y4aK0IIUXCHA 3209HOi popme o0yuenust

Tema 1. OCHOBBI THAPOCTATUKH.

CamocTosiTeqbHas padora. OcCHOBHBIE (PH3MUECKHE CBOKWCTBA JKUAKOCTEH U
ra3oB. OcHOBBI KuHeMaTUKU. CHUJibl, JEUCTBYIOIIME B )KUJIKOCTAX. ['mapocTaTnueckoe
JIaBJICHUE U €r0 CBOMCTBA.

Pekomennyemas nureparypa:

ocHoBHas: [1, 2];

JornojgHuTenbHas: [1, 2, 3].



Tema 2. OcHOBHBIE YPABHEHHSI THAPOCTATHKH.

CamocTosiTenbHas padora. [luddepenunansubie ypaBHEHUS TUAPOCTATUKH U
WX WHTETpupoBaHue. PaBHOBecHE HECKUMAEMOW >KUIKOCTH B TOJE CHJI TSIKECTH.
AOCONIOTHBIA UM OTHOCUTEINIbHBIA MOKOU (paBHOBecue) xkuakux cpena. [loBepxunoctu
paBHbIX gaBieHuil. OCHOBHOE ypaBHeHHE TujpocTtatuku. 3akoH [lackans,
MCIOJIb30BaHUE €r0 B MOXKApHOW TeXHUKe. AOCOIIOTHOE M U30BITOYHOE JaBIICHUE.
Bakyym. Jluarpamma naBineHuil. Ilbe3omerpuueckass BbICOTa M TMAPOCTATUYECKHUU
Harop. DHEePreTUYeCKU CMBICI OCHOBHOT'O YPAaBHEHUS THAPOCTATHKHU.

Pexomenayemas siureparypa:

ocHoBHas: [1, 2];

nonojguuTensHas: [1, 2, 3].

Tema 3. Cuia THAPOCTATUYECKOI 0 AaBJICHUA. ONIopbI
THAPOCTATHYECKOr 0 JABJICHHUS.

CamocTosiTenbHas padora. Cuna ruApOCTaTUYECKOTO JIaBICHUS HA IJIOCKHE
Y KPUBOJIMHEHHBIC TTOBEPXHOCTH. AHATUTUUYECKUN U TpadOaHATUTUIESCKUA METOIbI
OMpPENENCHUsl CUIbl U LIEHTpPA JABJICHUS KUJIKOCTU HA MJIOCKUE U KPUBOJIMHEUHBIC
ITOBEPXHOCTH. OMIOPHI JaBieHus. 3akoH Apxumena. [Ipakthueckoe mnpruMmeHeHHE
3aKOHOB T'MJIPABJIMKH B ITOKAPHOM JEJIE.

Pexomenayemas sureparypa:

ocHoBHas: [1, 2];

nonoauuTensHas: [1, 2, 3].

Tema 4. OCHOBBI THAPOAMHAMMKH.

CamocrosiTesqibHass padora. Buabl MOTOKOB JKUIAKOCTH. Y CTAaHOBHBILIEECS U
HEYCTAHOBHUBIIIEECS  JIBU)KEHUE SKUJIKOCTH. Mojenb wuaeanbHOM  (HEBS3KOM)
KUJIKOCTH. JIMHUS TOKa, 3JIeMEHTapHasi CTpyika, TOTOK. OCHOBHbBIE XapaKTEPUCTUKHU
MOTOKA: pacxXxoJ >KUIAKOCTH, >XUBOE CEYEHUE, CPEIHsIsI CKOPOCThb. Y PpaBHEHHUE
HEPA3PBIBHOCTHU NOTOKA. [1I1aBHO M pe3ko n3MeHsAromuecss NoToKu. ['uapaBinyeckui
panuyc. OOmMe 3aKOHBI U YpaBHEHUS CTAaTHKUA W JUHAMHKHU >KUJIKOCTEH W Ta3oB.
Hubdepennmanbubie ypaBHCHUS JABWKCHUS KUAKOCTU. Y paBHeHUE bepHymmm mis
uJeadbHOM JKUJIKOCTH M ero wuHTepnperanus. OOume ypaBHEHHUS DJHEpPruv B
WHTErpaIbHON U T (depeHInaIbHON GopMax.

Pexomenayemas qureparypa:

ocHOBHas: [1, 2];

JononHuTenbHas: [1, 2, 3].

Tema 5. OcoOGeHHOCTH IBMAKEHHMS PeaNbHbIX KHAKOCTEil. YpaBHeHHe
BepHyin 1J1 MOTOKA peajbHOM KUIKOCTH.

CamocTosiTeqibHast padora. OCOOEHHOCTH JIBHKCHHS pealbHbBIX >KUIKOCTEH.
Pacnipenenenue naBieHus B )KUBBIX CEUCHUAX MOTOKA MPU YCTAHOBUBIIEMCS ILJIABHO
M3MEHSIONIEMCS IBUKEHUU. Y paBHEeHHWE bepHym A1l TOTOKA peaibHOM KUIKOCTH
MPU  YCTAaHOBUBIIEMCS JBW)KCHUHU JKHAKOCTH. OrpaHUueHUsS HCIOJIb30BaHUS
ypaBHeHuss bepnymm. Ero reomerpuueckas W SHepreTudeckas HHTEpIIpeTallusl.
OO6mas wHTerpanbHas (opMa ypaBHEHUN KOJWYECTBA JBWIKEHHUS W MOMEHTa



KojmyecTBa JBHKeHUs. OOIas UHTerpaigbHas QopMa ypaBHEHUH KOJIMYECTBA
JIBHKCHUSI 1 MOMEHTA KOJHMYECTBA JABHXKEHHS. YpaBHEHHE bEpHYIUIM s NOTOKa
pEAIbHOM JKUJKOCTH IIPU YCTAHOBHUBIIEMCS JBHXCHHHU JKUIAKOCTH. PexuMBbI
IBUXKEHUST  Kuakocted.  JlemoHcTtpauusi  ypaBHeHusi bepuymnmun.  Ilomobue
TUJIPOMEXAHUYECKUX TTPOLIECCOB.

Pexomenayemas sqiureparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 6. [loTepu Hanopa NPy YCTAHOBUBIIEMCS IBHKEHUH KUAKOCTH 110
TPy0aM M MOKAPHBLIM PyKaBaM

CamocrositenbHass padora. Bungsl mnorepp Hamopa. Meron Teopuu
pa3MEpHOCTE M €ro MpUJIOKEHHE K BBIBOLY 00MMX (OpMYIN I ONpeesICHUs
notepb Hamopa. BwiBom o0mux QopMyn s ompeAesieHus MNOTeph Hamopa.
Teopernueckue MeTOAbl OINpENEIeHUs MOTepb Hamopa U KO3()PUIUEHTOB
TUIPABINYECKOTO COMPOTUBIICHUS. OKCHEPUMEHTAJIbHBIE METO/Abl OIpeeTeHUs
noTepb Hamopa W KOI((PUIIMEHTOB TUIPABIUYECKOTO CONpOTUBIEHUA. [ 'paduk
Hukypanze. BuiusHue pexuma JIBHXKEHUS JKUJIKOCTH U IIEPOXOBATOCTH
TpyOOIpoBOAa Ha JUHEHHBIH KO3(DPUIIMEHT TUIPABIUYECKOTO COMPOTUBIICHHUS U
notepb Haropa. OU3HYECKH CMBICT BJIMSHHUS IepoxoBaTocTed. ['mapaBiaudecku
TNIaJIKUEe U IepoxoBaTbie TpyObl. TypOyJIEeHTHOCTh U €€ OCHOBHBIE CTAaTHCTUYECKUE
XapakTepucTUKU. Meroauka pacuera IMOTeph Hamopa B TpyOax. MecTHbie
conporuBiieHusi. M3meHeHnue Kod(pPUIMEHTa MECTHOrO  COMPOTUBIICHHS B
3aBUCHUMOCTH OT 4yucia PeifHombca 1 BUa MECTHOTO COnMpoTuBieHus1. OnpeneneHue
NOoTepb Hamopa B TMOXAapHbIX pykaBax. OnpegeneHue u  KodpduimeHTa
TUAPABINYECKOTO TPEHUA. MeTOo/Ibl CHUKEHHUS TIOTEPh HATIOPA.

Pexomenayemas qureparypa:

ocHoBHas: [1, 2];

nonojauuTensHas: [1, 2, 3].

Tema 7. 'mapaBindeckuii pacuer TPyOONpPOBOIOB.

CamoctosTenbHasi padora. Knaccudukanuss TpyOOmpoBOJOB M OCHOBHBIC
pacueTHbie (GopMmynbl. ['MapaBIUYecKHuil pacdeT <JITMHHBIX» TPYyOONMPOBOIOB TpH
napajuieIbHOM M TOCIEIOBAaTeIbHOM  COeIMHEHUU. PacdeT  «KOpPOTKUX»
TpyOornpoBosoB. Pacuer ra3ompoBOJOB TMpuU MaibliXx U OOJBIIMX Mepernagax
naBieHui. ['uapaBiamdeckuit pacdeT TpyoompoBoaoB. IloBblllIeHHE MPOMYCKHON
CIIOCOOHOCTHU TPYOOIPOBOIOB.

Pexomenayemas gureparypa:

ocHoBHas: [1, 2];

nononHuTensHas: [1, 2, 3].

Tema 8. UcTeueHne :KUAKOCTH Yepe3 OTBEPCTHA U HACAAKH.

CamocrosiTesqibHasi padora. lcTeuenne )KUAKOCTU U3 KPYTJIOTO OTBEPCTHS B
TOHKOM cTeHke. Cxarue ctpyu. CKOpOCTh UCTEUEHHS U pacxon crpyu. Mcreuenue
KUIKOCTU 4YEPE3 3aTOILIEHHbIE OTBepcTUs. VcTeueHue KUAKOCTU Yepe3 Hacalaku.



Tunbel HacankoB. CKOPOCTh M pacXoJ HPU UCTEUCHUU KUJIKOCTH YEPE3 BHEIIHHUE
MUIMHAPUYECKUE Hacaakh. Bakyym B muiaumHApHYeckod Hacauke. OcCOOEHHOCTH
WMCTEUCHMUSI JKUJKOCTA W3 HACAAKOB APYrux TUNOB. OMOPOXKHEHUE PE3EPBYapOB.
Hcredenue xuakoctu yepe3 Hacaaku. OnmopoxHeHue pesepByapoB. Vcreuenne npu
nocTostHHOM Hamope. OCOOCHHOCTH HMCTEUYEHUS JKHIKOCTH U3 HACaIKOB JAPYTUX
TunoB. ONMopoKHEHUE PE3EPBYAPOB.

Pexomenayemas qureparypa:

ocHoBHas: [1, 2];

nornojgHuTenbHas: [1, 2, 3].

Tema 9. I'mapaBianyeckune CTpyH.

CamocrositenibHass pabora. Kiaccudukamus crpyid. KommaktHas u
pa3npoOJieHHass 4yacTu CTpyd. MeToasl aHaiu3a yCTOMYMBOCTH W NMPUYUHBI pacnaja
KOMITaKTHOM 4actu cTpyu. MuBepcus crtpyu. Tpaekropus ctpyu. Beicota nogsema u
JIaIbHOCTh Tojera cTpyu. @opmyiisl Jlrorepa u @pumana. Pacuer HaKIIOHHBIX CTPYH.
Brnusanue nHacagok Ha (QOpMHUPOBaHUE CTPYU. 3aBUCUMOCTh MEXAY paanycoM
NEUCTBUS KOMIIAKTHOW YacTU CTPyH, AUAMETPOM Hacajka, HarlopoOM U PacXOoJO0M.
Peakuus ctpyu. JlaBinenue crpyu. PacniblieHHbIE CTPYU U CIIOCOOBI UX MTOJTYYCHHUS.

Pexomenapyemas iureparypa:

ocHoBHas: [1, 2];

nonojgHuTenpHas: [1, 2, 3].

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

CamocrositesqibHas padora. YpaBHeHue bepHyum 11 HEYCTaHOBHUBIIETOCA
nBuKeHus. ['mapaBnuueckuil ynap B TpyOomnpoBojgax. MHepUHOHHBIA HAamop U €ro
DHEPreTUYECKU CMbICH. [loBpIlIEHHME pAaBiIeHHMS IIpU THUAPABIMYECKOM yrAape.
CkopocTh pacnpocTpaHeHHsl yaapHOW BosiHbL. @a3za ynapa. [IoaHBIA U HEMOJIHBIN
ynap. Jluarpamma JaBieHUM MpU THApaBiIndeckoM ynaape. CrnocoObl CHUXKEHUs
JABJICHUS [IPU TUPABIMYECKOM yape.

Pexomenayemas smreparypa:

ocHoBHas: [1, 2];

nornojgHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB

Jlekumsi. Kparkue cBeneHusa o Hacocax U ux kiaccudukanusa. Hacocnas ycra-
HOBKa. Paboune mapameTpsl HacocoB. [IpuHiun neiicTBusg u KiaccudUKaIMs ICH-
TpOOEKHOro Hacoca. J[BUkeHne KUIKOCTH B pabodeM Kosece [EHTPOOEeKHOro Haco-
ca. OCHOBHOE ypaBHEHHE IEHTPOOEKHBIX HACOCOB. AHAJIU3 OCHOBHOTO ypaBHEHUS
HEHTPOOEKHBIX HacocOB. Biusinue gopMmbl onacreld Ha co3naBaeMblid Hanop. OcHo-
BbI TEOPUH MOJ00US JTOMACTHBIX HacocoB. KoadduimeHT ObICTPOXOTHOCTH.

I[IpakTHyeckoe 3ansitue. Paboune xapakTepuCTUKHU IIEHTPOOCIKHBIX HACOCOB.
PaboTta Hacoca Ha cetb. Pabouas Touka. PerynupoBanue paborsl Hacoca. [lapain-
nenbHas pabora HacocoB. [locnenoBarensHas paboTa HaCOCOB.

JlabopaTopHoe 3ansitue. VcciegoBanue paboThl HEHTPOOEKHOTO Hacoca



CamocTosiTeqibHasi padora. AHAJIN3 OCHOBHOIO YpaBHEHHMS LIEHTPOOEKHBIX
HacocoB. BimsiHre hopMmBI JionacTei Ha co31aBaeMblid HAIOP.

5. MGTO)II/I‘ICCKI/IC PEKOMECHAAIIHHA 110 OPraHu3alui U3YICHUSA TUCHHUIIJINHBI

[Ipn peanuzanuu MOPOrpaMMbl JUCHUIUIMHBI HMCHOJIB3YIOTCA JIEKIIMOHHBIE,
MPaKTUYECKUE 3aHSATHUSL, 1abOpaTOpHbIE paOOTHI.

OO0UMMH 11ETIAMH 3aHATUN SIBISIOTCS:

- o0001IeHre, CcucTeMaru3aius, yriayoJeHue, 3aKperieHue TEOpPEeTUYECKUX
3HAaHUH N0 KOHKPETHBIM TeMaM JTUCHUTUINHBL

— dbopMupoBaHHE YMEHHMI TPUMEHITh TMONY4YCHHBbIC 3HAHUS HA TPAKTHKE,
peanu3anus eAMHCTBA MHTEIUICKTYAIbHOU U TPAKTUIECKOU MeATeTbHOCTH;

— BbIPaOOTKa MPU PEIICHUH MOCTABJICHHBIX 3aj1ad MPOo(ecCHOHaIbHO 3HAYUMBIX
Ka4eCTB:  CaMOCTOATEIILHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIUATUBBI.

[ensiMu JIEKITUU SBIISIFOTCS:

— JaTh ~ CUCTEMAaTU3UPOBAaHHbIE HAy4YHbIE 3HAHUS 1O  JUCHUILIUHE,
aKIIEHTUPOBAaB BHUMaHUE Ha HanboJjee CI0KHBIX BOIPOCAX;

— CTUMYJIUPOBATh aKTUBHYIO MO3HABATEIbHYIO NIESITEIBHOCTh O0YYaIOIIUXCs,
COCOOCTBOBATH (POPMUPOBAHHIO WX TBOPUYECKOTO MBIILICHUS.

B Xome mnpakTH4ecKkoro 3aHATHS O0O0ECHeuMBaETCSd MPOLECC aKTHUBHOIO
B3aUMOJICUCTBUS OOYYaIOIIUXCSl C MperojaBareieM; IpruoOpeTaroTcs MpakKTUIeCKue
HaBBIKM M yMeHUs. Llenb mpakTU4ecKoro 3aHATUs: yIIIYOUTh U 3aKPENUTh 3HAHWS,
MOJIy4YeHHbIE Ha JEeKIHH, (POpMUPOBAHME HABBHIKOB HCIOJIb30BAaHMS 3HAHUW MJIS
peIIeHUsT MPAKTUYECKUX 3a]1a4; BBINOJHEHUE TECTOBBIX 3aJlaHUN IO IPOBEPKE
MOJYYEHHBIX 3HAHUW U YMEHUU.

[enbto 71a00paTOPHOrO 3aHATUS SIBISIETCSI YCBOEGHUE TEOPETUUYECKUX OCHOB
JTHMCIUIUIMHBI U TTOJIYYCHHUE TIPAKTUYECKUX HABBIKOB UCCIICIOBAHUS ITyTEM MTOCTAHOBKH,
MIPOBEJICHHSI, OOPaOOTKM W TPEACTABICHUS PE3YIBTATOB SKCIIEPUMEHTa Ha OCHOBE
MPAKTUYECKOTO HCMONb30BAHUS PA3IMYHBIX METOAOB (HAONIONCHMS, W3MEPEHUS,
CpaBHEHUS M Jp.), NPUOOpPETEHHs] HABBIKOB OIbITA TBOPYECKOW JesATeabHOCTU. B
3aKJIIOYMTENLHOM  YacTh  J1a0oparopHOrO  3aHATHS — oOydarommecss  O(QOpMIISIOT
pe3yNbTaThl IKCIIEPUMEHTOB B (pOpME OTUETA.

CamocTosTenbHass paboTra oOy4yalomIMXCs HampaBieHa Ha YyriuyOJleHue u
3aKperyieHue 3HaHWM, MOJNYYEHHBIX Ha JIEKIUSAX W APYTUX 3aHATHSX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEIBHOTO AKTUBHOTO MPHOOPETEHUS HOBBIX, TOMOJHUTEIBHBIX
3HAHUH, TOJATOTOBKY K MPEICTOSIIINM 3aHITHUSIM.

6. OuneHovHbIE MaTepHuajJabl 110 TUCHUILIIHHE

Texkymuii KOHTPOJIb yCIIEeBaEMOCTH 00€CIIEYMBAET OLIEHWBAHUE XOJAa OCBOEHHSI
JUCLUILINHBI, IPOBOJUTCS B COOTBETCTBUM C CONEPKAHMEM AMCLUUILIMHBI 110 BHJIAM
3aHATHIA B (QopMe TECTHUPOBaHUS, 3ALIUTHI OTYETOB MO Ja0OPATOPHBIM padboTam,
penieHus 3aaay.



HpOMe)KYTO‘—IHa}I arrccranuusi obecreunBacT OLOCHHMBAHHC ITPOMCIKYTOUYHBIX H

OKOHYATEJIbHBIX PE3YJAbTaTOB OOyUYECHHs] TO JUCIUIUIMHE, TPOBOIUTCS B Qopme
3a4eTa C OL[EHKOMU.

6.1. IIlpuMepHbBIE OLIEHOYHbIE MATEPHUAJBI:
6.1.1. Texyuero KOHTpoJIst

TunoBble 3a7aHus AJIA TECTUPOBAHMS
1. MoXeT JIn ofiHa U Ta XK€ TpyOa OBbITh TMAPABINYECKHU TIIAJIKON U TUAPABIIU-

4yecku mepoxoBaroi? OT 4ero 3To 3aBUCUT?

IIOK 1

- HE MOJXKET,

- MoxeT. OT pexuMa IBHKEHHUS KUIKOCTH;

- MokeT. OT JJIUHBI TPYOHI;

2. ®opmyna Juisi OPEACIICHUs] CKOPOCTH KUJIKOCTH MPU HUCTCUYECHUU U3 Haca-

OTBEPCTHUI UMEET BUJL;
4

v
zd

-V = 1

J1+&
V =g\ J2gH *

3. OCHOBHOE ypaBHEHUE TUAPOCTATUKU UMEET BUJ:
1. z+ P/ pg = const

2. P=PR,+0gH
3. Vo, =V, o,

4. Tlpu KakoM JBM)KEHUHU KUIKOCTU MPU MPOUYUX PABHBIX YCIOBHUSIX MOTEPU

Haropa 6osbIe?

1. [TepexomHom

2. JlamunapHOM

3. TypOyneHTHOM

5. Beanuuna A B ypaBHeHHH h, = AIQ? siBJIsieTCs

1. ConpoTuBieHUEM TPYOOIpoOBOIa JIIUHOM |
2. ConpotusieHueM TpybdornpoBoja AyiuHoi 10 MmeTpoB
3. Y AensHBIM COMPOTUBIEHUEM TPYOONPOBOA, T.€. TPYOOIpOBOAa AITUHOM

1 metp

dopma orvyera no JadoparopHoi paodore:
Otuer o nmaboparopHoit pabore No
HasBanue paboThL:
[{ens paboThI:
TeopeTnueckas 4acCTh:
DKCIepUMEHTaIbHAs YaCTh:
O06paboTka pe3ynbTaToB:
BbIBOABI O COOTBETCTBUM YCTAHOBJIEHHBIM HOPMAaM U MpPaBUIaM OLEHKHU:



Tunosble 3axa4n:

1. OnpenenuTs BpeMs 3aKPBITHUS 3a]IBHXKKH, YTOOBI MOBBIIIICHUE JTaBIICHUS
B YYTYHHOM TPy6OIpoBoae JIHHHOM 500 M 1 He mpesbimano 6.10° [Ta. Pacxon Bomsl
o TpyoornpoBoay auamerpom 150 mm cocraBisier 60 i/c.

2. OmnpenenuTs BO3MOXKHBIA Pacxo]] BOABI OT MOXKAPHOI'O0 KpaHa JHaMeT-
poM 50 amm, 000PYIOBAaHHOTO HEMIPOPE3NHEHHBIM PYKaBOM JUIMHON 20 M U CTBOJIOM C
HAcaJgKoM AuamMeTrpoMm 16 wmm, eclii rapaHTUPOBAHHBIA HAMOp Yy MOXKApPHOTO KpaHa
cocrasiser 20 m.

3. [lonoOpaTh cTaHIapTHBIA HACAAOK AJIsI BHYTPEHHETO MOXKApHOT0 KpaHa
IIPOM3BOJICTBEHHOIO 3/1aHMsI, €CJIM PaANyC KOMIAaKTHOM yactu ctpyu 10 m npu pac-
xoae He MeHee 2,5 n/c. OnpeneinTh Hamop y Hacajaka CTBOJIA U JICHCTBHUTEIbHBIN
pacxo.

IIpumepHBbIil NepedYeHb BONPOCOB, BLIHOCMMbIX HA 3a4€eT ¢ OLCHKOH

1. OcHoBHbBIE pU3NYECKHE CBOMCTBA JKUJKOCTEH: MJIOTHOCTb, yJIEJIbHBIN BeC,
BSI3KOCTb.

2. OcHOBHBIE busnyeckue CBOMCTBA JKUIKOCTEH: C)KMMaEMOCTb,
TEMIIEPATYPHOE PaCIIUPEHHUE.

3. Cwibl, ISUCTBYIOIMIKME B KUAKOCTIX. ['mapocTaruueckoe aaBjIeHUE U €ro
CBOICTBA.

4. Jluddepenuunanbuble ypaBHEHHS THAPOCTATUKU U UX UHTEIPUPOBAHUE.

5. PaBHOBecHe HEC)KMMAEMOM )KUIKOCTH B MOJIE CUJI TSHKECTH.

6. AOCOJIOTHBIN U OTHOCUTEIBHBIN TOKON (PAaBHOBECHE) KUIAKUX CPEI.

7. IloBepxHOCTHU paBHBIX AaBiIeHUNA. OCHOBHOE YpaBHEHUE THAPOCTATUKHU.

8. 3axon [lackais, UCIOIL30BaHKE €TI0 B TOKAPHOU TEXHHUKE.

9. AobcomoTHOe U U30BITOYHOE JaBlieHue. Bakyywm.

10. Ilnarpamma nasinenuil. [Ibe3omerpuyeckas BbICOTa U TUIPOCTATUUECKUI

11. DHepreTUUecKrii CMBICI OCHOBHOTO YPaBHEHUS TUIPOCTATUKH.

12. Cuna ruipoCTaTUYECKOTO AaBJICHUS Ha MJIOCKHUE MTOBEPXHOCTH.

13. Cuna ruApoCTaTUueCKOro JaBJICHUS HAa KPUBOJIUHEUHBIE TOBEPXHOCTH.

14. AHanuTudeckuii U rpadoaHaJTuTUUYECKUI METONbl ONMpEeACICHUST CUJIBI U
LEHTpAa JAaBJIEHUS )KUJKOCTH Ha IJIOCKUE MOBEPXHOCTH.

15. AHanuTH4YecKui W rpadoaHaTUTHUYECKHN METOJBbl ONMpEeACICHHS CHUIIBI U
LEHTpAa JAaBJIEHUS )KUJIKOCTH KPUBOJIUHEUHBIE TOBEPXHOCTH.

16. DmOpBI THAPOCTATHYECKOTO TABJICHHUS.

17. 3akon Apxumena.

18. IlpakTHueckoe MpUMEHEHHUE 3aKOHOB TUPABIUKH B TTOKAPHOM JICIIE.

19. Bupl TOTOKOB YKHIKOCTH.

20. YcraHoBuBIIIEeCs 1 HEYCTAaHOBUBILICECS IBUKEHUE KUTKOCTH.

21. Jlunus Toka, SIEMEHTapHas CTPyHKa, MOTOK.

22. OCHOBHBIC XapaKTEPUCTHUKH IMOTOKA: PacXoj >KHIKOCTH, KUBOE CEUCHUE,
CpEIHSIsl CKOPOCTb.

23. YpaBHEHHUE HEPa3pHIBHOCTHU MOTOKA.



24. T1naBHO ¥ Pe3KO U3MEHSIONINECS MTOTOKH.

25. N'mapaBiaudeckuii paanyc.

26. luddepeHnuaibHble ypaBHEHUS ABHKEHUS KUIKOCTH.

27. YpaBuenue bepuynnu nist uaeanbHON KUJKOCTA U €70 UHTEPIPETAIHUA.

28. OcOoOEHHOCTH JBWKECHUS PeabHBIX KUKOCTEH.

29. Pactipeniesienrie  daBlIeHUS B JKHMBBIX ~ CCUCHHMSX  IIOTOKAa  MpU
YCTAaHOBUBIIEMCS TJIABHO U3MEHSIIOIIEMCS IBUKECHUH.

30. YpaBuenue bepHymiu i 1OTOKa  peaJibHOM — KUJIKOCTH  MpU
YCTaHOBUBIIEMCS IBH)KCHUU.

31. OrpanuyeHus UCMHoJb30BaHus ypaBHeHUs1 bepuymu.

32. 'eomeTpuueckas ¥ dHEpreTUyYecKasl MHTepIpeTanus ypasuenus bepuysm.

33. Pabora mpubOpoB U ammaparoB IOXApOTYIICHHUS, OCHOBaHHAs Ha
ypaBHeHUHU bepHyim.

34. [IpuHnMn 1ecTBUS CTPYHHBIX HACOCOB.

35. Pexxumsbl aBrmxenud xkuakoctu. Yucio PeitHomnbpaca.

36. Buasl moreps Harmopa.

37. DKcriepUMeHTaIbHbIE ~ METOJbI  OMNpeAeJICHUsT IMOTepb  Hamopa U
KO3() (PUIIMEHTOB r'UIPaBINYECKOrO CONPOTUBIICHUSI.

38. 'mmpaBarYecKy TIaaKAe U MIePOXOBaThIC TPYOHI.

39. Omnpenenenue MOTEpPh HANOpPa B MOXAPHBIX pykKaBaX. MeTONbl CHUXEHUS
NoTephb Haropa.

40. Knaccuduxanus TpyoonpoBOJI0B U OCHOBHBIEC pacUeTHbIE ()OPMYIIbIL.

41. TloBbllIeHHE MPOMYCKHOM CIIOCOOHOCTH TPYOOIIPOBOIOB.

42. VicTedeHune KUIKOCTH U3 KPYTIIOrO OTBEPCTUS B TOHKOM CTEHKE.

43. cTedyeHne )KUIKOCTH Yepe3 HacaaKu. THIThl HACaIKOoB.

44, CkOpocTh W pacxoll TMpU HCTEUCHUM IKUAKOCTH 4Yepe3 BHEIIHUU
UWIMHIPUYECKU U HACAIOK.

45. Baxkyym B HUJIMHIPUYECKOM HACAJIKE.

46. Kiaccudukarusa crpyit. KommnaktHas v pa3npo0sieHHas 4acTu CTPYH.

47. Wuepcus ctpyu. Tpaekropusi cTpyu. BricoTa moabemMa U JalbHOCTh
MoJIETa CTPYH.

48. ®opwmynsl Jlrorepa u Gpumana. Pacuer HaKJIOHHBIX CTPYH.

49. PacmbiieHHBIC CTPYH U CIIOCOOBI UX MTOJTYUCHHUS.

50. T'mapaBiuueckuit yaap B TpyOOIpOBOaX.

51. TloBelieHue AaBICHUS IPU TUAPABINYECKOM yape.

52. CxopocTh pacmpocTpaHeHus ynapHod BoiHbl. Pasza ymapa. [lomHbri u
HEMOJIHBIN yap.

53. CnocoOsl CHIKEHUS JaBIICHUsS TPU TUIPABIMYECKOM yJape.

54. Kparkue cBeneHHs O Hacocax M uX Kiaccudukanusa. HacocHas ycra-
HOBKA.

55. Pabouue mapameTpsl HACOCOB.

56.  [IpuHnun aeicTBus U KiaccuuKaims HeHTPOOEKHOro Hacoca.

57.  JIBmkeHue XUAKOCTH B pabodyeM Kojece IeHTPoOeKHOTro Hacoca.

58. OcHOBHOE ypaBHEHHE IEHTPOOEIKHBIX HACOCOB.

59. AHanu3 OCHOBHOT'O YpaBHEHHUSI LIGHTPOOEKHBIX HACOCOB.



60. Bumsaue Gopmbl TonacTeil Ha co3/1aBaeMbIid HAIIOP.

61. OcHoBbl Teopun TmoOAOOMS JomacTHBIX HacocoB. Koadduuuent
OBICTPOXOIHOCTH.

62. Pabouue XxapakTepUCTUKU LIEHTPOOEIKHBIX HACOCOB.

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

64. TlapamrensHast paboTa HACOCOB.

65. TlocnenoBarenbHas paboTa HACOCOB.

66. AHanu3 OCHOBHOI'O YpaBHEHUS LIEHTPOOEKHBIX HACOCOB.

67. BnusHue GhopmBbl IonacTeld Ha cO31aBaeMbIid HATIOP.

6.2. lllkana ouneHWBaHUS Pe3yJbTATOB NPOMEKYTOYHOH aTTeCTAllUM W
KPUTEPHUHU BHICTABJICHHUS OLICHOK

[IpomexyTouHas aTTecTanus: 3a4€T ¢ OL[EHKOU

dopma KOH- [Tokazarenu
Kpurepun BbicTaBneHus: OLEHOK [lIkana oueHNBaHUsA
TpOJIs OIICHUBAHUS
3a4eT C OLEH- | MPAaBUJIBHOCTh U | IaH TPaBUJIbHBIN, MOJHBII OTBET Ha OTJINYHO
KoM MOJTHOTA OTBETA | MOCTaBIEHHBIA BOMPOC, MOKa3aHa Co-

BOKYIIHOCTb OCO3HAaHHBIX 3HAHUM IO
AUCTUILUINHE, JOKA3aTCIbHO PACKPLITHI
OCHOBHBIC ITOJIOKCHHSA BOIIPOCOB; MO-
ryT OBITH JOIMyHICHbI HCI0YCTbI, HC-
MpPaBJICHHBIC CAMOCTOATCIIBHO B IIPO-
necce OTBETA.

JaH TPaBUIbHBINA, HEAOCTATOYHO MOJI- XOpOIIIO
HBIA OTBET HA IMOCTABJICHHBIN BOIPOC,
IOKa3aHO YMCHHC BBIICIUTHL CYHICCT-
BEHHbBIEC M HECYILIECTBEHHbIE TPU3HAKH,
MNPUYIUHHO-CIICACTBCHHBIC CBA3H; MO-
ryT 6BITL JOIMyHICHbBI HCOI0YCThI, HC-
MIpaBJICHHbIE C TOMOIIbIO MPENoJiaBa-
TEJIs.

JJaH HEJOCTaTOYHO MNPABUJIBHBIA M | YIOBJIETBOPUTEIBHO
MOJHBIA OTBET, JIOTMKA M IIOCJEIOBa-
TCIBbHOCTb WH3JIOKCHUSA HUMCHT Hapy-
IICHUusA, B OTBCTC OTCyTCTByIOT BBIBO-
JIBI.

OTBET TIPEACTABISIET COOOW pa3po3- | HEYAOBIETBOPUTEIHHO
HEHHBIC 3HAHUS C CYIIECTBEHHBIMHU
omrOKaMH TO BONPOCY; MPHUCYTCTBY-
10T (h)parMeHTapHOCTb, HEJIOTMYHOCTb
W3JI0KEHUS; JOMOTHUTEIbHBIC M YTOU-
HSIOIIME BOMPOCHI HE MPUBOAAT K KOP-
PEKIMK OTBETA Ha BOIPOC.




7. PecypcHoe o0ecniedyeHre AU CHMILJIAHbI
7.1. JIuieH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe ooec-
neyeHue

[lepeueHp JUIEH3MOHHOTO M CBOOOTHO PACIpPOCTPAHSIEMOTO0 MPOrPaMMHOIO
oOecreveHMs, B TOM YHCJIC OTEYSCTBEHHOTO IIPOU3BOJICTBA

1. MoiitO¢puc O6pazoBanue [[10-41B-124] - T[losHBIA  KOMILIEKT
pPEMaKTOPOB  TEKCTOBBIX JIOKYMEHTOB U DJJICKTPOHHBIX Ta0JWI, a TaKKe
WHCTpYMEHTapuil ajsi paboTbl ¢ rpaduyeckumu TnipeseHtanusamMu [ CBoOOJIHO
pacopoctpansiemoe. Homep B EAMHOM peecTpe pPOCCUUCKUX MPOrpamMMm ISt
DJICKTPOHHBIX BBIYUCIUTEIILHBIX MAIIMH U 0a3 qaHHbIX - 4557]

2. Astra Linux Common Edition pemms Open [I10-25B-603] -
OnepanvonHas cucremMa ooOmero HasHauenums "Astra Linux Common Edition™
[Kommepueckas (Full Package Product). Homep B EmuHom peecTpe poCCHICKHX
IIPOTpaMM JIJIsl 3JIEKTPOHHBIX BBIUMCIUTEILHBIX MAIIMH U 0a3 MaHHBIX - 4433]

7.2. llpogeccuoHanbHbIE 0a3bl JAHHBIX U MHPOPMALMOHHBbIE CIIPABOYHbIE
CHCTEMBI

WNudopmanronHas cripaBodnas cucreMa — CepBep OpraHoB rocCy1apcTBEHHOM
Bnactu  Poccuiickoit  ®enepanuu  http://poccust.pd/  (CBOOOIHBIN  JOCTYI);
npodeccuoHalibuble 0a3bl NaHHbIX — llopTanm OTKpBITBIX JaHHBIX Poccuiickoit
Odenepanun  https://data.gov.ru/  (cBoOomHBIN  nmoctym); (denepambHBIA  TOpTAl
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOAHBIN JOCTYI); CHCTEMa
opumnmanbHOrO0  OMyOJMKOBAHWSI  MPABOBBIX aKTOB B JJIIEGKTPOHHOM  BHJE
http://publication.pravo.gov.ru/  (cBoOomHbIif  noctym);  (denepadbHbI  mOpTAa
«CoBepIICHCTBOBAHKE TOCYNAPCTBEHHOTO YIIpaBieHus» https://ar.gov.ru (cBOOOTHBIIH
JOCTYTI); AIEKTPOHHAs OoubnuoTeka YHUBEPCUTETA http://elib.igps.ru
(aBTOpPH30BaHHBIN JIOCTYM); DJJCKTPOHHO-OMOmmoreuHas cuctema «9bC PR
BOOKS» http://www.iprbookshop.ru (aBropu3oBaHHBIN JOCTYT).

7.3. Jlureparypa
Ocnoenasn:

1. KymunoB B.A., Kapramos 3.M. I'uapaBiauka: YuyebHoe nmocodue — 3-¢
u3nanue, crepeoruntoe.— M.: Briciias mkomna, 2008. — 199 c:

2. backun 1O.I'., [TonmapkoB B.B., UBanosa E.C., ®unanockuii A.M.
Co6opnuk 3amad o ruapasiauke. CI16.: CIIOY I'TIC MYC Poccuu, 2012-92c. Pexum
moctyma: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28eb128alf2e&remote=false

Hononnumenvnasn:


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. Kauamo A.A.. Boporemnues HO.II.. Bmacos A.B. IlporuBomnoxkapHoe
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'., bemssues A.M. COopHuk 3amad 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 O0ecriedeHue

Jns npoBeneHuss M oOeClEYEHHs] 3aHATHN HMCHOJB3YIOTCA IOMEUIEHUS,
KOTOpbIE TMPEACTABISIOT €000 ydeOHbIe ayIUTOPUHM [JIi MPOBENEHUS Y4EOHBIX
3aHSITUN,  TPEAYCMOTPEHHBIX  MpPOrpaMMOW  CHEIUAIUTEeTa,  OCHAIEHHbIE
00OpY/IOBaHMEM H TEXHHUYECKUMH CpPEACTBAMH OOy4YEeHHUS: aBTOMAaTU3MPOBAHHOE
paboyee MecTO MpernojaBaTessi, MapKepHas J10CKa, MYIbTUMEIUNUHBIA MPOEKTOp,
JOKYMEHT-KaMepa, MoCcaJ0uHbIe MECTa 00yJatomuXcsl.

[Tomemnienuss mJis  CaMOCTOSTEIBHOM pabOThl  OOyYaromMXCS OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHUSA K ceth «VHTepHeT» u
o0ecreueHreM JIOCTyIa K 3JEeKTPOHHON WHQOpMaIlMOHHO-00pa30BaTeILHON Ccpeje
YHUBEPCUTETA.

Jns  mpoBenenuss n1abopaTopHbIX  pabOT  UCHONB3YyeTCs  JlabopaTropus
«'mapaBnuka»

ABTOPBI: KaHJUAT TEXHUYECKUX HayK PrIaHOBCKUN A.M.
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