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VY4eOns1ii mnan zHabopa 2020 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 36 36 4acoB
4 CamocTosiTenbpHas padboTa 72 72 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

OK3aMeH: 5 cemecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 65 ot « 30 » 8 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

noueHt kap. POTOM A. C. AtikapbsH

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) B. I'. XpuctiokoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
TeopeTndecku v MPAKTUIECKA O3HAKOMUTD CTYICHTOB C 3aKOHAMH PaBHOBECHS M JBYKCHHS KU -
koctu. [IIupoko UCHONB30BaTh 3aKOHBI [Tl PEHICHHUS MPAKTUYECKUX 3aa4 BO MHOTHUX OOACTAX TEXHUKU:
MaIIuHOCTPOCHHUH, TUAPOIHEPTETUKE, THAPOMEXAHU3AINH, BOJIOCHAOXKEHUH U JIP.

1.2. 3amaum AMCHMIIIMHBI
— @®opMHUpOBaHHUE y CTYICHTOB METOIOJOTHYCCKOrO IMOJIX0/Ia K OICHKE THAPABINYCCKUX MPO-
LIECCOB.
—  YMeHHe BBITOJHATH CTYJACHTAMHU WH)KEHEPHBIC THAPABINYCCKUE PACUCTHI PA3IMYHON CTCIICHH
CII0’KHOCTH.
—  YMeHHe OCYIIECTBIIATh pacdeT U MOA00p THAPABIMYECKOr0 00OPYIOBaHUS, a TAK)KE pacueT U
BHIOOp MapamMeTpoOB TPAHCHIOPTUPYIOIIETO TPYOOIIPOBOIA, HACOCOB U BEHTUIISITOPOB.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «I'unporazogunamuka» (b1.5.3.5) otHocutes k 61oky 1 (6a3oBas 4acTs).
[TpenmecTBYOUMME TUCIUIUIMHAMY, (JOPMUPYIOIIMMH HavaldbHbIe 3HAHUS, SABISIOTCS: bezomac-
HOCTB KHU3HENEATETbHOCTH, Termnodusnka, TeXHOTeHHbIE CUCTEMBI U IKOJIOTHYECKHM puck, dusuka.
[TocnenyromyMu IUCUMIUIMHAMMU SBIsitOTCS: bezonacHocTh Tpyaa, Hane:kHOCTh TEXHUYECKUX CH-
CTEM U TEXHOTCHHBIN PUCK, [IpnOOpHI 1 1aTYMKK HKOJTIOTUYECKOTO KOHTPOJIA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— OK-11 criocoGHOCTBIO K a0CTPAaKTHOMY M KPUTHUYECKOMY MBILUICHUIO, UCCIIEAOBAHUIO OKPY-
JKaroIei cpeibl Uil BBISBICHHUS €€ BO3MOXKHOCTEH U pecypcoB, CHOCOOHOCTBIO K MPUHATHIO HECTAHIAPT -
HBIX PEeUICHUH U pa3peleHuIo MPOOIEMHBIX CUTYAIUH ;

— TIK-19 crocoOGHOCThIO OPHEHTUPOBATHCS B OCHOBHBIX Mpo0ieMax TeXxHOocpepHOon Oe30macHo-
CTH ;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOIUNACs TOJIKEH:

— 3HATh OCHOBHBIE 3aKOHbBI TMIPOCTATUKU U THUIPOAMHAMUKH, YCTPOUCTBO U Ha3HAYEHHE HACO-
COB U BEHTWISITOPOB, OCHOBHBIE TIOJIOKEHMSI [T0 OXpaHe TyJa IpH 3aIycke U paboTe ruipooOopyaoBaHMUs.

— yYMeTb OIpEAEATh TMAPOCTATUYECKOE HABJICHUE, MPOBOAUTH PACUYETHI NABICHMS KUAKOCTU
Ha IUIOCKYIO0, KPUBOJIIMHEMHYIO U LMJIMHAPUYECKYIO CTEHKH COCYIOB, OOBACHATH (PU3MUECKUN CMBICH
YpaBHEHHUS DIIEMEHTapHON CTPYHKH U ypaBHEHHs bepHysuin, onpenensTb OCHOBHbBIE MapaMeETPhI KUIKO-
CTH IIPU MCTEUEHHUM Yepe3 OTBEPCTUE U HACAIKHU, OOBACHATh MPUUMHBI BOSHUKHOBEHUS U (OPMYJIBI pac-
yéra rugpoynapa.

— BJAJeTh 3HAHWSAMHU YCTPOMCTBA HAaCOCOB M BEHTWJIATOPOB, OCHOBHBIMH IIOJIOKEHUSAMU IIO
OXpaHe TpyZa, IKOJIOTUU U MOXKAPHOM 0e30I1aCHOCTH IpU padoTe ¢ HACOCaMU U BEHTHJISITOPAMU C LEJIBIO
oOecrieyeHrs1 6€30MaCHOCTH KU3HEIEATEIFHOCTH YeIOBEKa B TeXHOC(epe

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI cOCTaBIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.

Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

5 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 36 36
Jlexuun 18 18
[IpakTuueckue 3aHATHS 18 18
CamocTosiTenbpHas padboTa (Bcero) 72 72
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Brimonnenue noManrHux 3agaHun 28 28
[TpopaboTka IEeKIMOHHOTO MaTepralia 18 18
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 12 12
[ToaroroBka k Tecty 14 14
Bcero (6e3 3x3ameHa) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 144 144
3aueTHbie EquHAIIBL 4.0 4.0
5. Conepxxanue QTMCUMILTHHBI
5.1. Pa3genanl IMCOUILIAHBI M BHALI 3AaHATHHA
Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmuma 5.1 — Pa3aensl AUCHMIIIMHBI U BUABI 3aHATUN
Bcero
JacoB
[Tpak. Cam. dopmupyembie
HasBanus pa3nenos QUCHUIIIINHBL Jlek., 4 (Ce3
3aH., 4 | pa0., u KOMITETEHIIUHN
dK3aMeH
a)
5 cemecTp
1 TugpocraTuka ; 6 4 18 28 OK-11, [IK-19
2 'mapoauHamMuka 6 4 22 32 OK-11, IIK-19
3 Hacochbl 1 BEeHTHIJISITOPBI 6 10 32 48 OK-11, ITIK-19
HWroro 3a cemectp 18 18 72 108
Hroro 18 18 72 108
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JTEKIHSIM)
ConeprkaHue pa3IenoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
Copeprkanue pa3aeiaoB JUCIUAIUIMHEEI (o | TpynoemkocTs, | @opmupyemele
Haszpanus paznenon Acp pasit jcn ( pyA ’ PMHPY
JICKIIHSIM) q KOMITIETEHIINHA
5 cemecTp
1 T'uapocraTuka ; Bromubie cBenennsi. OCHOBHbBIC (DU3UYECKHE 6 OK-11, TIIK-19

CBOICTBA XKHUJKOCTEW U ra3oB. MneanbHas u
peanbHas KUAKOCTU. ['uapocTaTnueckoe
naBneHue. Cuibl, IEHCTBYIOIIUE B )KHIKO-
ctsix. OCHOBHOE ypaBHEHUE TUIPOCTATHKHY.
3akon [lackains. AGCOTIOTHBINA U OTHOCH-
TEJbHBIN TIOKOH (paBHOBECHE) KHUAKHX CPE/I.
Monens uaeanbHOU (HEBSI3KOM KUKOCTH).
['unpaBnuyeckuii mpecc U rupaBInyeCKuid
akkymymstop. Usmepenue nasnenns. O0mas
UHTerpasibHas opma ypaBHEHUHN KoIHUe-
CTBa JIBMKEHUSI U MOMEHTA KOJIMYECTBA JIBU-
eHwus. JlaBneHue )KUIKOCTH Ha TUIOCKYIO
cTeHKY. J{aBiieHre KUIKOCTH Ha KPUBOJIU-
HEWHYIO CTEHKY. [{aBlieHrEe )XKUIKOCTH Ha
CTEHKH LWINHJPUIYECKUX COCYAOB U TPYO.
3akoH Apxumena
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Hroro

2 'mapoauHamMuka BBoansie cBenenus. OCHOBHbBIE GU3NYECKUE 6 OK-11, IIK-19
CBOMCTBA KUIKOCTEN U ra3oB. MaeanpHas u
peanbHas KuakocT. ['uapocraTuueckoe
napiieHre. Cuiibl, ICMCTBYIOIINE B 5 KUIKO-
cTsix. OCHOBHOE ypaBHEHUE TMAPOCTATUKH.
3akoH [lackansg. AGCOIIOTHEINA 1 OTHOCH-
TEJbHBIN TIOKOH (paBHOBECHE) KHUIKUX CPEL.
Monenb uneanbHON (HEBSI3KOM KUIKOCTH).
I'mppaBnuyeckuii Ipecc U THAPaBIMYECKUN
akkymyssatop. M3mepenue nasienus. OOmas
WHTETpaIbHas (hopMa ypaBHEHUH KOIHUe-
CTBa IBM)KECHUSA M MOMEHTA KOJIMYSCTBA ABH-
skeHus. JlaBieHue KUJIKOCTH Ha TUIOCKYIO
CTEHKY. /laBjieHre KUJKOCTU HA KPUBOJIH-
HEHHYIO CTEHKY. J[aBJIeHHE KUKOCTH Ha
CTEHKH IIJINHJIPUIECKUX COCYIOB U TPYO.
3akoH Apxumena

HTtoro
3 Hacocel u OcHoBHEBIC ITOHATHS 0 Hacocax. JlomacTHbIe 6 OK-11, IIK-19
BEHTUJISITOPBI Hacocbl. OCHOBHOE YpaBHEHHE LIEHTPOOESK-

Horo Hacoca. KaBurarms. OceBble HACOCHI.
Buxpessie Hacockl. PerynpoBanue nopauu
Y HaIopa JOMacTHBIX HacocoB. OOBEMHBIE
Hacocsl. [lopiiHeBsie Hacocsl. BunToBbie
Hacocsl. [llectepénnblie Hacockl. Kpblipua-
ThIe HacoChl. PerynupoBanue nojgauu o0bEM-
HbIX HacocoB. CtpyiiHble Hacockl. CpaBHe-
HHE paboThl LEHTPOOESKHBIX U MOPIIHEBBIX
HacocoB. OCHOBHEIE MOHATHS O BEHTHISITO-
pax. LlenTpobexnbie BeHTHIATOPBI. OceBoit
BeHTWIATOp. HCTpYyKIIMKU MO TeXHUKE O€e3-
OIAaCHOCTH MpH paboTe ¢ HACOCAMH.
WMHCTpYKIIMK TI0 TEXHUKE OE30MaCHOCTH MIPH
paboTe ¢ BEHTHIIATOpaMHU

Hroro 6

Hroro 3a cemectp 18

5.3. Paznenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXKIUCIUTUTMHAPHBIC CBSI3U C 00ECIICUMBAOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznienoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOJMMO U3yUeHUE

HauMeHOBaHHE TUCLATLINH o0ecreunBaroIuX 1 00ecIeunBaeMbIX
JTMCTIUTUTAH
1 2 3
[IpenmmecTByroUE AUCIUTUTHHBI
1 Be3omacHOCTD KA3HEAEITEIHLHOCTH +
2 Tenmodusuka +
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3 TexHOT€HHBIE CUCTEMbI U SKOJIOTUYECKUM PUCK

4 Ousznka

[Tocnenyrouiye TUCHUTIITUHBI

1 bezomacHocTth Tpyaa

2 Haﬂe)KHOCTI) TEXHUYECKHX CUCTEM M TeXHOTCHHBIHN PHUCK

3 [Ipubopsl ¥ 1aTYUKH SKOIOTUYECKOTO KOHTPOJIS

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUHM IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUEHUH AUCLUIUIUHBI, U BUOB 3aHS -

THI
Kommerenmnu Buel 3anatuit
DopMbl KOHTPOJIS
1 Jlexk. [pak. 3aH. Cawm. pa0.

OK-11 + + + JloMamHee 3aganue, DK3aMcH,
Tect, OTUET IO MPAKTHUECKOMY
3aHATHIO

1IK-19 + + + JlomamHee 3aganue, DK3aMeH,
Tect, OT4eT MO MPAKTUIECKOMY
3aHSATHIO

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He mpenycmorpeno PVYII

7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUUECKUX 3aHATUHN (CEMHUHAPOB)

HanmenoBanue npaktuueckux 3aHatuii | TpynoemkocTts, | @PopMupyemMblie
Ha3zBanus paznenos
(cemuHapoB) q KOMITETEHITUU
5 cemecTp
1 Tugpocratuka ; Pemenue 3anau no reme "I'mapocraTuka" 4 OK-11, IIK-19
Hrtoro 4
2 'mapoauHaMuka Pemenue 3amau no teme "['maponunamuka" 4 OK-11, IIK-19
Hroro 4
3 Hacocel n Pemenne 3amau mo Teme "Hacocel 1 BEHTHIIS- 5 OK-11, TIK-19
BEHTUJISITOPBI TOpBI"
Pemenue 3anaq mo teme "lleHTpOOSKHBIC Ha- 5
COCBI U BEHTUJISATOPHI"
Hroro 10
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYJIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHbI B
tabiune 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN

Buner camocTtosTensHoi | TpynoemkocTs, | DopMupyemMbie
HasBanus paznenos A Py ’ PMUPY DopMBbI KOHTPOJIS
paboThI q KOMITETEHIINHA
5 cemecTp
1 'mnpocraTuka ; [ToaroroBka k npakTuye- 4 OK-11, IIK-19 | JoMmamHee 3aqaHueE,
CKHM 3aHSITHSIM, CCMHUHA- TecTt, Ox3aMeH
pam
[IpopaboTka JeKIHnOHHO- 6
ro MaTepuasa
Brinmonnenue noManrHux 8
3aJaHUHN
Htoro 18
2 'mapomunamuka | IloaroroBka k Tecty OK-11, ITIK-19 | JomaiHee 3aaHue,
[ToaroroBka Kk mpaxkTuye- Tecr, Jxsamen
CKUM 3aHSITHSIM, CEMHAHA-
pam
[TpopaboTka JIEKITMOHHO- 6
ro MaTepuasa
Brinonnenue noManrHux 8
3aJaHUM
Htoro 22
3 Hacochl n [ToaroroBka k Tecty 10 OK-11, IIK-19 | lomamHee 3amanue,
BEHTUJISITOPBI TTO/rOTOBKA K PAKTHIE- 4 TecT, Ok3aMeH
CKUM 3aHSITHAM, CEMHUHA-
pam
[IpopaboTKa JIEKITMOHHO- 6
ro MaTepuasa
BrimmonnHeHue joManrHux 12
3aJaHui
Htoro 32
Hroro 3a cemectp 72
IToaroroBka u ciaya dK- 36 OKk3amMeH
3aMeHa
Htoro 108
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

ACATCIIBbHOCTH

DneMeHTbl yueOHOI

MaxkcuMalTLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMaLHEBIN
0ar 3a mepuo
mexnay KT un 2KT

MakcHuMaIbHBIN
0aJut 3a nepuos
mexay 2KT u na
KOHEI] cemecTpa

Bcero 3a
ceMecTp

5 cemecTp
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JloMarraee 3aganue 5 5 6 16
OT4er 1o NpaKTUIECKOMY 8 8 8 24
3aHATUIO

Tect 10 10 10 30
Hroro makcumym 3a nepu- 23 23 24 70
on

DK3aMeH 30
Hapacraromum utorom 23 46 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI
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cryma: https://urait.ru/bcode/447704 (nara oopamenus: 07.12.2020).

3. T'mnpporasoauHamuka [DaeKTpoHHBIN pecypc]: YuebHoe nocodue / A. C. AnkapsbsH - 2016. 60
c. — Pexum gocryna: https://edu.tusur.ru/publications/6595 (mara obpamenus: 07.12.2020).

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. H. H. Jlammes. ['unpasnuka : yueOHuk 1uis By3oB / H. H. Jlammes. - 3-e uzn., crepeortut. - M.
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: Akagemus, 2010. - 272 c. : wi. - (Beicmee npodeccuonanbHoe obpaszoBanue. CTpOUTENBCTBO). - bub-
auorp.: ¢. 265. (manuune B 6mbmuoreke TYCVYP ) : bubmmoreka TYCVYP, : bubmuorexka TYCVYP, (na-
anuue B onodamoreke TYCVYP - 10 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. TmaporazogumuHamuika [DJIEKTpOHHBIA pecypc]: Meroaudeckue ykazaHusi MO MPAKTUYECKUM
3aHATUSAM JJISl CTYICHTOB, OOYUYaIOUIMXCS 110 HampaBlIeHHI0 moArotoBku OakamaBpa 280700.62 «Texno-
cthepnas 6e3omacHocThy / A. C. Atikapbsa - 2014. 46 ¢ 1. ['uapasnuka ctp. 4-15 2. I'mapoaunamMuka crp.
16-25 3. Hacocel u BeHTHIIATOPHI CTp. 25-31 — Pexkum moctyma: https://edu.tusur.ru/publications/3758
(mara obpamenus: 07.12.2020).

2. VupuBunyanpHbIE 3aJjaHUs 110 THPABIMKE U TMIPOra3oMHaMuKe [ DIEKTPOHHBINA pecypce]: ¢
METOAMYECKUMH YKa3aHUSIMHU JUIS CTYICHTOB OYHOTO M OYHO-320YHOTO OOy4YeHUS [0 HaIpaBICHUIO
280700 "Texnocgepnas 6e3onmacHocTs" U crnenuanbHocTd 271501 "CTpOUTENHCTBO JKEIE3HBIX JOPOT,
MOCTOB M TPaHCHOPTHBIX TOHHeNelH — Pexxum moctyna: https://e.lanbook.com/book/41106 (mara o6-
pamenusi: 07.12.2020).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrue MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUM IUCLHUIUIMHBI PEKOMEHIYETCS MCIOJIb30BaTh 0a3bl NaHHBIX M HH(OpMAIH-
OHHO-CIIPaBOYHbIE cUCTeMBbI, K KOoTopeiM y TYCVYPa ectp moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MecT He MeHee 22-24, 006opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T
YueOHas aymuTopus
yueOHas ayuTOpuUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIICHUE JIsl IPOBeie-
HUS TPYNIOBBIX U UHAUBUIAYATbHBIX KOHCYJIbTAIIUN, IOMEIICHUE IS MPOBEACHUS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHON aTTecTaluu, IOMEIICHHE U CAMOCTOSTEIbHON paboThI
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634050, Tomckas o6macts, 1. Tomck, Jlennna npocrnexr, a. 40, 419/2 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Jlocka mapkepHasi;

- OOyuaromuii CTeH T U3y4eHHs 6€30MacHOCTH (2 IIIT.);

- Komnsrotep Ha 6aze [lentuym [1840;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— MS Office 2010

— Windows XP

13.1.3. MarepuajbHO-TEXHUYECKOE U MIPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuaibHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI /ISl JIMI ¢ OTPAHHYeHHBIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJINU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIHMJIAMU
OCYIIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHs OOILEro U ClelnaaIbHOTr0 Ha3HAaYEHHUSI.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yuyeOHOM nHpOpMALIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyaroliecsi ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEIUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MTPOCMOTPa yAaJIEeHHBIX 00BEKTOB (Hanmpumep, TeKCcTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO annapara HCIoJb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/mepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JIHo/Iel ¢ WHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. OcHOBHBIE XapaKTEPUCTUKH JKUJIKOCTH, UCTIOJIb3yeMbIe B «[ HIpoTra3oiuHaMUKE»
1.1. Temno€MKOCTD, INIOTHOCTD, BA3KOCTb.
1.2. Tenno€MKOCTb, yIeIbHBIN BEC, BI3KOCTD, YACIbHBI 00BbEM
1.3. BSI3K0CTh, INIOTHOCTD, CXKMMAEMOCTb.
1.4. IIMOTHOCTB, YACTBHBIN 00BEM, YACTBHBIN BEC, CKUMAEMOCTh U BA3KOCTD.

2. 3akoH Hp0TOHA O TPEHUHU B JKUIAKOCTH
2.1. t=p (dv/dy).

2.2.1=p (dy/dv).

2.3.v=p(dy/d1).

24. pn=v(dy/dn).

2. UneanpHas )KMIKOCTH

3.1. B uaeanbHOM )KUJIKOCTH OTCYTCTBYIOT IOBEPXHOCTHBIE HAIIPSKEHUS.

3.2. B uaeanbHOM )KUJIKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HANIPSKEHHUS.

3.3. B uaeanbHOM )KUIKOCTH IPUCYTCTBYET COITPOTUBIIEHUE CABUTAIOILNM YCHUIIUAM.

3.4. B uneanbHON KUAKOCTH OTCYTCTBYET CONPOTUBICHUE CABUTAIOIIUM YCHIIUSAM, T. € OTCYTCTBY-
10T CUJIbl BHYTPEHHETO TPEHUS.

4. PeanpHas )KMJIKOCTb

4.1. B peasibHOI KUAKOCTU OTCYTCTBYET COIPOTHBIIEHUE CIIBUTAIOIIMM yCUIIUSM, T. € OTCYTCTBY-
10T CUJIbl BHYTPEHHEIO TPEHUS.

4.2. B peanbHOH KUAKOCTU OTCYTCTBYIOT IOBEPXHOCTHbBIE HAMPSKEHHUS.

4.3 B peasbHO JKUIKOCTU OTCYTCTBYIOT TEMIIEPATypHBIE HAIIPSKEHUSI.

4.4. PeanpHas KUAKOCTh 00JIaZla€T CBOMCTBAMU CKMMAeMOCTH M CONPOTHUBIIIEMOCTH, CABUIAIO-
LM U PACTATUBAIOIIUM YCUIUAM, T.€. )KUJIKOCTH, B KOTOPBIX IPOSIBIISICTCSA BHYTPECHHEE TPEHUE.

5. Kak neficTByeT ruipoCTaTUYECKOE JaBJICHNE

5.1. 'mppocraTtudeckoe 1aBiieHNE JEUCTBYET BCETAA BEPTUKAIBHO BBEPX.

5.2. T'unpocTraTryeckoe JaBjleHue eHCTBYeT NEPHEeHIUKYIIPHO K OOKOBOM MOBEPXHOCTH COCY/A.
5.3. l'ugpocTaTueckoe aBjaeHHUE JEHCTBYET BCEria 0 BHYTPEHHEH HOpMaJi K IUIOLIA/IKE.

5.4. 'mgpocTaTueckoe 1aBICHUE KUAKOCTH, HAXOAAIIEICS B COCTOSIHUN IIOKOSI PABHO HYIIIO.

6. OCHOBHOE ypaBHEHHUE THIPOCTATHUKU

6.1.p=p0 + pgv

6.2.p=p0 + pg
6.3. p=p0 + pgh
6.4. p=p0 — pgh

7. Ilonnast crita R )KHIKOCTH Ha IUIOCKYHO CTEHKY
7.1. R = (pghi.t - p0) A

7.2. R = (pghi.T + p0) A

7.3. R = (pghi.t + p0)

7.4. R = (pgh + p0) A

8. ITone3Hnass MOITHOCTH Hacoca:

8.1. N=QHpg;
8.2.N=QH
8.3. N=Hpg
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9. 3akoH Apxumena

9.1. Ha teno, norpy€HHoe B KUIKOCTb, IEHCTBYET BBITAIKUBAIOLIAs CUJa, KOTOpasl HallpaBlieHA
BEPTUKAJIBHO BHU3, U MOJlyJIb KOTOPOM paBeH 00BEMY BBITECHEHHOM TEJIOM KHJIKOCTH.

9.2. Ha Tteno, norpy€HHoe B KUIKOCTb, IEHCTBYET BBITAJIKUBAIOLIAs CUJa, KOTOpasi HallpaBlieHA
BEPTUKAJILHO BBEPX, U MOJYJIb KOTOPOM PABEH BECY BBITECHEHHOM TEJIOM KHJIKOCTH.

9.3. Ha Teno, norpyx€HHOE B KHJKOCTh, ICUCTBYET CUJIa, MOJYJIb KOTOPO paBeH 00bEMY BBITEC -
HEHHOMU TEJIOM KHUIKOCTH.

9.4. Ha Teno, norpyx€HHOE B )KUAKOCTh, AEHCTBYET BBITAJIKMBAIOLIAs CUJla HAllpaBJICHHAs BEPTH-
KaJIbHO BBEPX.

10. YTo Takoe HECTAlIMOHAPHOE ABUKEHUE ?

10.1. Ecnu nose ckopocTel )KUIKOCTH HE MEHSETCSl CO BPEMEHEM, a JIMHMSI TOKA IIPU 3TOM COBIIA-
JAeT C TPACKTOPHUSAMHU KMJIKUX YaCTHUI, TO ABM)KEHHE HA3bIBACTCS] HEYCTAHOBUBILMMCS WJIM HECTAllMOHAp-
HBIM.

10.2. Ecim mosie CKOpOCTEH )KUAKOCTH HE MEHSIETCSI CO BPEMEHEM, a JIMHUA TOKa MPU 3TOM HE COB-
NaJaeT C TPACKTOPHUAMM KUAKUX YaCTHULl, TO JBMKEHHUE HA3bIBAETCA HEYCTAHOBMBIIMMCS WM HECTAIMO-
HapHBIM.

10.3. Eciu osie ckopocCTel )KUIKOCTH MEHSETCS CO BPEMEHEM, a JIMHMSI TOKA IIPU 3TOM HE COBIIA-
AT C TPACKTOPHUSAMHU KMJIKUX YAaCTHUII, TO ABM)KEHHE HA3bIBACTCS] HEYCTAHOBUBILMMCS WJIM HECTAllMOHAp-
HBIM.

10.4. Ecim mosie CKOpOCTEH )KUAKOCTH MEHSIETCS CO BPEMEHEM, a JIMHUS TOKA MPU 3TOM COBMAAAET
C TPAEKTOPUSAMH XKHUJKHX YAaCTHUL, TO IBUKEHUE HA3bIBAECTCS HEYCTAHOBUBIIMMCS MM HECTALIMOHAPHBIM.

11. Yro Takoe JaMUHAPHBII PEXXUM TEUEHUS KUIAKOCTH?

11.1. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUEHHUSI, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
WHEPLUH.

11.2. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUCHHUS, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
WHEPILHHU U JJIs1 KOTOPOTO XapaKTEPHO OTCYTCTBHE OOMEHA YaCTHUIl MEXKTY CIIOSIMHU.

11.3. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUCHHUSI, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
WHEPIINU U JIJIs1 KOTOPOTO XapaKTEePEeH 0OMEeHa YaCTHUI] MEXTY CIIOSIMHU.

11.4. JlaMmuHapHBIM HA3bIBACTCS PEKUM TEUEHHUSI, KOTJIA YACTHUIIbI IBMXKYTCSI C OAMHAKOBBIMH CKO-
pOCTSIMU.

12. TypOyneHTHOE TBM)KEHUE

12.1. TypOyneHTHBIM HA3bIBAETCS PEKUM TEUCHUS, KOTJ[a CHUIIbI MHEPIIMK TIPEeo0IaatoT HaI CHila-
MU BA3KOCTHU U JJIS1 KOTOPOI'O XapaKTCPCH HHTECHCUBHBIN 06MGH JaCTULl MCKAY CIIOAMMU.

12.2. TypOyneHTHBIM Ha3bIBAETCS PEKUM TEUCHUS, KOTJ[a CHUJIbI MHEPIIMK TIPEeo0IaatoT HajQ CHila-
MU BSI3KOCTH.

12.3. TypOyneHTHBIM HA3bIBAETCS PEKUM TEUCHUS, KOTJIa CHUJIbl MHEPIIMK TIPEeo0IaatoT Hajl CHila-
MU BA3KOCTH U IJIS1 KOTOPOI'O0 HE XapaKTCPCH MHTEHCUBHBIN 06M€H JaCTHUILl MCKAY CIIOAMMU.

12.4. TypOyneHTHBIM HA3bIBACTCS PEKUM TEUYCHHS, KOTJAa YaCTHIIBI JIBUXKYTCS C OJIMHAKOBBIMU
CKOPOCTAMHU U B OAMHAKOBOM HAITPABJICHUU.

13. Yucao Peiinonsaca

13.1. Re=vd/p
13.2. Re = vdp/pn
13.3. Re=dp/p

13.4. Re = vdu/p

14. IloTok B TpyOax TypOyJAeHTHBIN TOT/a, KOraa 4nucio Re:
14.1. nmpeBbimaer 2380
14.2. npebimaer 2300
14.3. mpeBbimaet 2500
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14.4. npebimaer 2360

15. YpaBuenue bepnymnu
15.1. H=v/(2g) + z + p/(pg)
15.2. H=v2/(2g) + z + p/(pg)
15.3. H=v2/(g) + z + p/(p)
15.4. H=v2/(2g) + z + p/(pg)

16. Haznauenue tpyOku ITuto

16.1. 3mepenue pacxoaa sKUIKOCTH.

16.2. I3MepeHue mI10THOCTH KHUIKOCTH.

16.3. 3mepeHne CKOPOCTH TEYEHUS KUIKOCTH.
16.4. I3MepeHue Hanopa >KUJIKOCTH.

17. Haznauenue tpyOku Bentypu

17.1. 3mepeHue mIoTHOCTH KUJKOCTH.

17.2. 3MepeHue pacxoaa KUAKOCTH.

17.3. 3mepenune Hanopa *KUuJIKOCTH.

17.4. I3mepeHue CKOPOCTH TEUEHUS KUTKOCTH.

18. ®opmyna [lapcu — Beiicbaxa
18.1. hr = (f (I/d)(v2/2g)

18.2. han = (f (I/d)(v2)

18.3. hor = (I/d)(v2/2g)

18.4. hpn = (f (I/d)(v/2g)

19. ®opmyna Ilyazeiins
19.1 f=60/Re.
19.2 f= 68/Re.
19.3 f=64/Re.
19.4 f=54/Re.

20. I'mnpaBnuyeckuil ynap
20.1. Ap =pc

20.2. Ap =pv

20.3. p =pvc

20.4. Ap =pvc

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

DK3aMeHaIMOHHBIE BOIPOCHI

1. ®usnueckre CBOMCTBA KUIKOCTH.

2. UneanpHas U peanbHas KUAKOCTb.

3. 'mgpocratuueckoe JaBiIeHUE.

4. EnvHULIBI U3MEPEHUS TaBJICHUS.

5. OCHOBHOE ypaBHEHHUE TUIPOCTATUKHU.

6. 3akoH [lackans.

7. Cxema pabOThI TUAPABINYECKOTO Mpecca.

8. JlaBiieHME )KUKOCTH Ha TUIOCKYIO CTEHKY.

9. JlaBieHue KUIKOCTH HA KPUBOJUHEHHYIO CTEHKY. DaKTHUECKUE PACTITUBAIOIINE HANPSKEHUS
BO3HHUKAIOIIHUE HA CTEHKE COCY/A. YCIOBHE MPOYHOCTH COCY/IA MO KOJBLIEBOMY MOMNEPEUHOMY CEYEHUIO.

10. 3akon Apxumena.

11. Bennunabl, XapaKTepU3YIOIMNUE COCTOSTHUE ABUKYIIEHCS KUIKOCTH. DJIeMEHTapHas CTpyHKa.
Buner neuxenust xxuakoctu. Jlunus Toka. TpyOka Toka.

12. YpaBHenue HepaspbiBHOCTH CTpyiku. [loTok. Pacxox motoka. CMoueHHbI niepumeTp. ['ua-
paBnuueckuil panuyc. 13. Pexxumbl Teuenus xkunkoctu. OnbiT O. PeitHonbaca. YcinoBust i co3AaHus
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peKHMMa TEUEHUS )KUJIKOCTH. BTOpOoil MpoMeKyTOUHBIM KOHTPOJIb (BTOpast KOHTPOJIbHAS TOYKA)
14. DHeprus anemMeHTapHOU CTPYHKH. YpaBHEHHE bepHyIuu.
15. punnun neiictBus tpyOku ITuro. Mi3Mepenue ckopocTu ABHKEHUS KUIKOCTH.
16. YpaBHenue bepHyuin AJisi IOTOKa peaibHOM KUIKOCTH.
17. MecTHbIe TOTEpHU HAMopa.
18 TpyOompoBOBI U UX BUJIBI.

19.
20.

YCJIIIN.

21.

I'unpaBiuueckuii yaap.
Hctedenne XuaKoCcTH 4epe3 oTBepcTUs U Hacanku. OmnpeaeneHue Hamopa. YpaBHeHue Topu-

OcHoBHBIE TIOHATHS 0 Hacocax. [lomada (pacxom) Hacoca.

22. Hamop Hacoca. MaHOMETpHUYECKUI HAMOP.

23.
24.
25.

BricoTa BcackIBaHUS.
MorHOCTh U K03 (HUIMEHT MOJIE3HOTO JACHCTBUS Hacoca.
Knaccudukarus HacocoB. JlonmacTHbIE HACOCHI.

26 Kasuranusg

27.
28.
29.
30.
31.
32.
33.
34.
35.

OceBble HacOCHI.

PerynupoBanue nojgauun 1 Haropa JIONaCTHBIX HACOCOB.

OOBEMHBIE HACOCHI.

PerynupoBanue nmopaun 0ObEMHBIX HACOCOB.

KpblnpyaTeie HACOCHI.

CrpyiiHble HaCOCHI.

OcHOBHBIE IOHATHSA O BEHTUIATOpaX. Threl BeHTUIATOpOB. Hanop BenTHiIATOpA.
[Tonaya BenTHsITOpa. [ToTpedasiemMas MOITHOCTh BEHTHIIATOPA.

OcHOBHBIE IIpaBUIIa IO TEXHUKE O€3011aCHOCTH MpH paboTe ¢ HACOCAMHU

14.1.3. TeMbl TOMALIIHUX 3aAHUI

YpaBHeHue bepryumn 1 uacanbHON KUIKOCTH
OcHoBHbIE (M3UUECKHE XapAKTEPUCTUKH KUJIKOCTH, UCTIONIb3yeMbIe B «[ HIpora3oiuHaMuKe»
PerynupoBanue nogaun 00bEMHBIX HACOCOB

14.1.4. Bonpochl 111 IOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHAPaM

Pemenue 3amay no reme "['mapocratuka"

Pemenue 3anay no teme "l'maponunamuxa"

Pemenue 3amay no reme "Hacockl u BeHTHIISITOPHI"

Pemenue 3anau no reme "LleHTpoOeKHBIE HACOCHI U BEHTUISATOPHI"

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIAL C OrpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA U UHBAJIUJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO ycTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
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06I_HGM6,Z[I/II_[I/IHCKI/IM pa60TLI, BOIIPOCHI K 3a4€TYy, METOAAMM NCXOO N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBEThI 06yqa}01uer0c;1 Ha MOMCHT IIPOBCPKU

14.3. MeTtoauueckue peKoMeHAAIMHI M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis aMIl ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHO! (hopMe ¢ YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMYUBAETCA BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS 1 BOCIIPUATHS HH(POPMALINN:

JL1s1 1M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0OB TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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